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PabGouast mporpamma y4eOHOW JUCIUIUIMHBI SIBJISETCS YacCThIO IMPOTPAMMBI
MOJTOTOBKM CHEHMUAIUCTOB cpeaHero 3BeHa B coorBercTBUU ¢ PI'OC CIIO 36.02.01
Berepunapust Ne 657 ot 23.11.2020 rona, pa3zpaboraHa ¢ y4eToM MNpodhecCHOHAIBHOIO
crannapra «PabotHuk B oOnactu BerepuHapum», npukas Ne 7121 ot 12.10.2021 r. u

y4€OHBIM MJIAaHOM TOJTOTOBKH CIEIMAIMCTOB CPEHETO 3BEHA, YTBEPKICHHBIM PEKTOPOM
®I'bOY BO Ilpumopckuit 'ATY.

[Iporpammy coctaBui:

[IpenonaBarensb: O.A. Hukynuna



1. IACIIOPT PABOUYEN ITPOI'PAMMBI YUEBHOM I CITATIJIMHBI

1.1.  OO6sacTh npuMeHeHHs NPOTrPaAMMBbI
PabGouass mporpamma y4eOHOW JTUCHMIUIMHBI SIBISETCS YacThbIO IPOTPAMMBbI
noAroToBku crenuanucToB cpeaHero 3sBeHa (IIIICC3) mo cnemumansHocTH 36.02.01
Berepunapus.

1.2. Mecro AUCHUNIMHBI B CTPYKTYype OCHOBHOM
npodeccnoHaILHON 00pa3oBaTeJIbHOM MPOTrPAMMBI:
VYyeOHasi AMCUUIIIMHA « XUMUS» 110 Y4EOHOMY IJIaHy OTHOCHUTCS K MPOQUIbHBIM
JUCLUIUIMHAM 00meo0pa3oBaTeNbHONM MOArOTOBKU. EE€ mMHAekc mo yyeOHOMY IUIaHy —
C00.02.01

1.3. Ieau u 32124 JUCHUTLTHHBI

Heabio n3yyeHus yuyeOHOU AUCIUIUIMHBI « XUMHUS» SBIsAeTCS (OPMHUPOBAHUE Y
CTYJIEHTOB XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA KaK OCHOBBI
NPUHATHUS PEIICHUN B >KU3HEHHBIX U MPOU3BOJCTBEHHBIX CHUTYAIUSX, OTBETCTBEHHOTO
MOBECHUS B IPUPOIHOM Cpee.

OcBoeHMe cojepkaHMs y4eOHOM JUCIHUIUIMHBI «XUMHS» oOecredyrBaeT
JOCTUKEHUE CTYJEHTaMU CJIECAYIOIINX 3a/1a4:

- chopMHpOBaTH TOHMMAHHUE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYECKHX
IPOLIECCOB M SBJIICHUM B OKPYXAKOLIECH Cpele, LEJIOCTHOM HAay4YHOM KapTHUHBI MUDA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS TMPOBOAUTH pacyeThl IO XUMHUUYECKUM ¢opmysiaM U
YpPaBHEHUSIM XUMUUYECKUX PpEaKIUM, IUJIAHUPOBATH M HWHTEPIPETUPOBATH PE3YIbTAThI
XUMHUYECKUX IKCIIEPUMEHTOB,

- chopMupoBaTh HaBBIKM TPOBEACHUS XUMHUYECKHX DKCIIEPUMEHTATbHBIX
UCCJIEOBAaHUM C COOJIIO/IGHHEeM TpaBmwil O€30MacHOro OOpalieHus C BeIeCTBaMH U
71a060paTOPHBIM 000PYIOBAHHUEM;

- Pa3BUTh YMEHUS aHAIM3UPOBaTh, OLICHUBATH, TPOBEPATH HA JIOCTOBEPHOCTH U
0000111aTh UHPOPMALIMIO XUMUUYECKOTO XapaKTepa U3 pa3InuHbIX HCTOYHUKOB;

- chopMUpPOBATH YMEHUSI NMPOTHO3UPOBATH MOCIEACTBUS CBOECH NEATEILHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

- chopmupoBaTh MOHWMAHUE 3HAYMMOCTH JOCTHKEHUN XWMUYECKOW HAyKH W
TEXHOJIOTHH JIJIsl pa3BUTHS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.

B pe3ynbraTte uzydenus: yueOHOM TUCHUTIIIMHBL « XUMHUSD CTYIEHT JTOJIKEH:

yMeTh:

- Ha3blBaThb H3YyYECHHBIE BENIECTBA IO «TPUBUAJIBLHOW» U MEXAYHAPOIHOMN
HOMEHKJIaTypaM; OMNpEIeisITh. BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMUYECKUX



AJIEMEHTOB, 3apsij] MOHA, TUIl XUMHUYECKON CBSI3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYII,
TUN KPUCTAIUTMYECKOU PEIIETKH, XapaKTep Cpelibl B BOAHBIX PAaCTBOpPAX, OKHUCIHUTENb U
BOCCTAHOBUTEJb, HAMNpPAaBICHUE CMEIICHUS PABHOBECUS TOJ BIUSHUEM Pa3IMYHBIX
(GakTopoB, HM30MEpPHl U TOMOJIOTH, MPHUHAIJIEKHOCTh BEIIECTB K Pa3IMYHBIM Kiaccam
OpraHUYEeCKUX COCTUHEHUMU, XapaKTep B3aMMHOTO BJIMSHUS aTOMOB B MOJIEKYJaX, THUIIBI
peakiuii B HEOPraHMUECKOW U OpraHUuYeCKON XUMUM;

- XapaKTepu30BaTh: S-, P- U d-AIEMEHTHl MO WX IOJIOKEHUIO B TMEPUOAMICCKOM
cucteme JI.JI. MenaeneeBa, oOIIHe XWMHUYECKHE CBOMCTBA METAUIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIUHEHUH; CTPOCHHUE U CBOICTBA OPraHUYECKHUX
COEeIMHEHUH (YTJIEBOJOPOIOB, CIIUPTOB, (PEHOJIOB, AIbJACTUIOB U KETOHOB, KapOOHOBBIX
KHUCIIOT, aMHUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

- OOBSCHATH: 3aBUCUMOCTH CBOMCTB XMMHYECKOTO 3JI€MEHTa M O00pa30BaHHBIX UM
BEIIECTB OT TMOJOXEHUs B nepuoandeckorl cucreme [[.M. MenaeneeBa; 3aBUCUMOCTH
CBOMCTB HEOPTaHMYECKHUX BEIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOAY M CIIOCOOBI
00pa3oBaHUsI XMUMHUYECKOW CBS3U; 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEakiuu OT
pa3IMUHBIX (PAKTOPOB, PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUU OT
CTPOCHUS UX MOJIEKYJI;

- BBINOJHATh XUMHUYECKUH OKCIIEPUMEHT 110 pPACHO3HABAHUIO BaXHEHIINX
HEOPraHMYECKUX M OPraHUYEeCKUX BEUIECTB; IMIOJYYEHUIO KOHKPETHBIX BEIECTB,
OTHOCSIIIIUXCS K U3YUYEHHBIM KJIAaCCaM COCIMHECHUI;

- POBOJIUTh PACUYEThI IO XUMUUECKUM (POpMysiaM U ypaBHEHUSIM PEaKIIUii;

- OCYHIECTBJISITh ~ CAMOCTOSITEJIbHBIM  TMOMCK XMMHUYECKOW HuH(opManuum ¢
UCIIOJIb30BAaHUEM PA3TUYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX
U3JIaHUW, KOMIBIOTEPHBIX 0a3 JdaHHBIX, pecypcoB HHTepHETa); HCHOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTMH Il O0O0palOTKM | Tmepeaaun MHEPOpPMAIMM U €€
MPEJCTABIICHUS B Pa3IMUHbIX (opmax;

- UCII0JI30BaTh MIPUOOPETEHHBIC 3HAHUSI M YMEHUS B MIPAKTUUECKON JEATEIBHOCTH U
MOBCEIHEBHOM JKM3HMU JJIsi: TIOHUMAHHS TJOOQNIBHBIX TMPOOJIeM, CTOSAIIMX Tepen
YEJIOBEUECTBOM: IKOJIOTHUYECKUX, IHEPTETUYECKUX U CHIPHEBBIX; OOBSICHEHHS XUMUYCCKUX
SBJICHUM, TPOUCXOMSIIUX B TPHUPOAE, OBITY W Ha TMPOU3BOACTBE; IKOJIOTHUYECCKU
rPaMOTHOTO TIOBEJAEHUS B OKPYXAIOIIEH cpele; OLEHKUM BIUSAHUS XHUMHUYECKOTO
3arpsi3HEHHS] OKPYIKAIOIIEH Cpe/lbl Ha OPTaHU3M YEJIOBEKA U JIPYTHe >KUBBIC OPTaHU3MBI,
O0e3zomacHOil pabOThl € BewleCTBaMU B JabopaTopuu, OBITY W Ha TPOU3BOJICTBE;
OTPE/ICIICHUSI BO3MOXKHOCTH TIPOTEKAHUsI XUMUYECKUX TIPEBpaIlleHUd B pa3IMYHbIX
YCIIOBUAX M OLEHKM MX TOCIEIACTBUM; pACMO3HaBaHUA W MACHTHU(PUKALUU BaKHEUIINX
BEIIECTB W MAaTEpPUaJIOB; OIEHKM KauyecTBa MUTHEBOM BOJBI U OTAEIbHBIX MHUIIEBHIX
MPOIYKTOB; KPUTUYECKON  OIEHKH JOCTOBEPHOCTH XUMHUYECKOW uH(popmaIiumu,
MOCTYNAIOIIEH U3 Pa3IMYHbIX HICTOUHUKOB.

3HATH/TIOHUMATh:



- BOKHEUIIME XUMHYECKHE TOHSITHS: BEIIECTBO, XHUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKyJia, Macca aTOMOB U MOJIEKYJI, MOH, PAJIHKaJI, aJUIOTPOIHS, HYKIUJAbl U U30TOIIbI,
aTOMHBIC S-, P-, d-opOuTa, XUMUYECKas CBSI3b, YJICKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD,
CTETICHb OKHUCJICHMS, THOpUIU3aIds opOuTajeld, MPOCTPAaHCTBEHHOE CTPOCHHE MOJICKYII,
MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIN 00beM, BEIIECTBAa MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHHUS, KOMIUICKCHbIC COEIWHEHUSA, HUCIEPCHBIE CHCTEMbl, MCTUHHBIE PACTBOPHI,
3JIEKTPOJIMTUYECKAS AUCCOLUMALMS, KUCIOTHO-OCHOBHBIE PEAaKIMM B BOJHBIX PACTBOpPAX,
TUJPOJIN3, OKUCIICHHE U BOCCTAHOBIICHUE, JJIEKTPOJIN3, CKOPOCTh XMMUYECKON PEaKIINH,
KaTain3, TeIIOBOW A(PPEeKT peaknuu, XMMHUIECKOE PAaBHOBECHE, KOHCTAaHTAa PaBHOBECHS,
VIJIEpOAHBIN  cKkeneT, (yHKIMOHAJIbHAs TCpyINa, TOMOJIOTUS, CTPYKTypHas U
MPOCTPAHCTBEHHAs] HM30MEpHsS, OCHOBHBIE THUIIBI PEAKIHMHA B HEOPraHUYECKOU W
OPraHUYECKON XMMUU,

- OCHOBHBIC 3aKOHbI XMMHH: 3aKOH COXPAHECHHUSI MACChl BEIIECTB, NMEPUOIUYECKUAMN
3aKOH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo, 3aKOH JCHCTBYIOIIMX MAacC B
KUHETUKE U TEPMOJUHAMUKE;

-  OCHOBHBIE TEOpPUHM XUMHHU: CTPOCHHS  aTOMa, XUMHYECKOM  CBA3H,
BJICKTPOJIUTUYECKON JUCCOIMAIMA, KHUCIOT W OCHOBAHUW, CTPOCHUS OPTraHUYECKHUX
COCIMHCHUN, XUMAYECKYI0 KHHETUKY U XUMHUYECKYIO TEPMOJUHAMUKY;

- Kaccu(UKaIKo 1 HOMEHKJIATypy HEOPraHMYECKUX U OPTaHUUECKUX COCTMHEHUI;

- BEIIECTBA U MATEPHUAJIbI, IIIMPOKO MCIIOIb3YEMBbIE B IPAKTUKE: OCHOBHBIE METAJLIIbI
U CIUIaBbl, TpaduT, KBapIl, CTEKIO, [IEMEHT, MUHEPAJIbHbIC YA0OpEHUs], MUHEpaATbHbIE U
OpraHUYECKUEe KHUCIOTHI, IIEJIOYH, aMMHAK, YTJIEBOJAOPOJbI, (HEHOJ, aHWIMH, METaHOI,
9TaHOJ, STHJICHIJUKOJb, TIIMIEPUH, (OpMalbACTH/I, alleTabJICTH/I, alleTOH, TJIFOKO3a,
caxaposa, Kpaxmall, KJeTdaTKa, aMHHOKHCIIOTHI, OCJIKH, HCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, TJIACTMACCHI, dKUPbI, MbLJIa U MOIOIIIUE CPEACTBA;

BBITyCKHUK, OCBOMBIIHMKA Y4eOHYIO IUCHUIUIMHY «XHUMHS» JODKEH BBITIOTHSITH
TpeOOBaHMsI K pe3yJbTaTaM OCBOCHHIO OOYYAIOIIMMHCS OCHOBHOW 0OOpa3oBaTeIbHOM
IPOrPaAMMBI:

JINYHOCTHBIE

- BOCIIUTAHUE POCCUMCKON IPaXJaHCKOM UJACHTUYHOCTH: MAaTPUOTU3MA, YBAXKEHUS K
OTteuecTBy, MPOILLIOE M HACTOSIEE MHOTOHALMOHAJIBHOTO Hapona Poccuu; oco3HaHue
CBOCH ATHMYECKOW MPUHAIJICKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KYJIBTYPhl CBOCTO Hapoja,
CBOETO Kpasi, OCHOB KyJbTypHOTO Hacle[us HapoaoB Poccum u denoBeuecTBa; yCBOCHUE
T'YMaHUCTHYECKHX, JEMOKPATHUYECKUX U TPATUIIMOHHBIX LIEGHHOCTEH MHOTOHAIIMOHATBHOTO
poccuiickoro o01ecTBa; BOCIUTaHUE YyBCTBA OTBETCTBEHHOCTH U Jloyra nepen PoauHoii;

- (opMHpOBaHHME OTBETCTBEHHOIO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH, OOydYaromMxcsi K CaMOpPa3BUTHUIO W CaMOOOpa30BaHUI0 Ha OCHOBE
MOTHBAIMH K OOYYEHHIO U MMO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JalbHEUIIEH
WMHANBUAYAIbHON TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPMEHTHUPOBKHU B MUpEe mpodeccuit u
npodeccoHaNbHBIX MPEANOYTEHUH, C YUETOM YCTOWYMBBIX MO3HABATEIbHBIX WHTEPECOB,



a TaK’Ke€ Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO OTHOIIEHUS K TPYY, PA3BUTHUS OIBITA
y4acTHsI B COIIMAIIBHO 3HAYUMOM TPY/IE;

- (hopMHUpPOBaHUE TEIOCTHOTO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, YUYWUTHIBAIOIIECTO COIHAIBHOE,
KyJIbTYPHOE, A3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

- (hopMuUpOBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO M TOOPOKEIATETLHOTO OTHOIICHHUS
K JpyroMy 4eJOBEKYy, €ro MHEHHWIO, MHPOBO33PEHHIO, KYJIbType, S3bIKY, BEpE,
IPaKJAHCKON MO3UIUHU, K UCTOPUH, KYJIbTYpE, PEITUTHH, TPAAULIMAM, SI3bIKaM, [IEHHOCTSIM
Hapos10B Poccuu m Hapog0B MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMU
JIOJIbMU U JOCTUTaTh B HEM B3aUMOTIOHUMAaHUS;

- OCBOCHHME COIMAIBHBIX HOPM, MPABUJ MOBEJIEHUS, pojell u GHopM COIUATBHON
KU3HU B TPYIIax M cOOOIIEeCTBaX, BKJIIOYAs B3POCJbIE W COIMAJIbHBIE COOOIIECTBA,;
y4acTHE B IIKOJIBHOM CaMOYIIPaBJICHUU M OOIIECTBEHHOW KU3HU B TIpEieiiaX BO3PACTHBIX
KOMITETCHIIMHA C YIETOM PETHOHAILHBIX, S THOKYJIBTYPHBIX, COIUATBHBIX U YKOHOMUYIECKUX
0COOEHHOCTEI;

- pa3BUTHE MOPAIHHOTO CO3HAHMS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX
mpo0jieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hOPMHPOBAHHWE HPABCTBEHHBIX YYBCTB WU
HPaBCTBEHHOT'O MMOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM
MOCTYIIKaM;

- (opMupoBaHME KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B  OOIIEHUU U
COTPYJIHHYECTBE CO CBEPCTHUKAMHU, IETHbMH CTapIIIero W MIIAJIIIETO BO3pPAcTa, B3POCIBIMU
B IIpoliecce 00pa3oBaTeNIbHOW, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-HUCCIIeI0BATEIbCKOM,
TBOPYECKOU U IPYTUX BUIOB JEATCILHOCTH;

- (opMHpOBaHKE ILIEHHOCTH 3J0pPOBOI0 M 0€30macHOro ooOpasza >KM3HH, YCBOCHHE
MpaBUJI WHAWBUAYAJIHLHOTO M KOJIJIEKTMBHOTO OE301MaCHOTO TMOBEACHUS B UPE3BBIYAMHBIX
CUTYaIMIX, YTPOKAIOIINX JKU3HU M 3JI0POBBIO JIFOACH, MMPABUJI MIOBEICHNUS HA TPAHCIIOPTE
W Ha JIoporax;

- (opmMupoBaHHE OCHOB  OJKOJOTMYECKOW KYJIbTYPhl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIIUICHHSI, PA3BUTHE OIBITA DKOJIOTHYECKH
OPUEHTUPOBAHHON  PEPIEKCUBHO-OIIEHOYHOM M  MPaKTHUUYECKOW  JCSATEIbHOCTH B
KU3HCHHBIX CUTYaIIHSX;

- OCO3HAHWE 3HAYCHUS CEMbH B JKM3HM UYEJIOBEKa M OOIIECTBA, MPUHITHE [IEHHOCTH
CEMEHHOM KM3HHU, YBOXKHUTEIILHOE M 3a00TIMBOE OTHOIICHUE K WICHAM CBOCH CEMBH.

MeranpeamerHble

- YMEHHE CaMOCTOSATEIBHO OMpEACNATh IENH CBOEro OOydYeHHUs, CTaBUTh W
dbopmynupoBath Ay ceOs HOBBIE 3aJadyd B ydeOe M TO3HABATEIILHOW NEATEeIbHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH MMO3HABATEIHHOU JEATETHHOCTH;

- YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh IYyTH TOCTMDKCHHS IIEJIeH, B TOM YHCIIE
aJbTEpHATUBHBIC, OCO3HAHHO BBIOMpPATh HamOoyiee A(PGEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX M MMO3HABATEIBHBIX 33/1a4;



- YMEHHME COOTHOCUTH CBOM JEWUCTBUA C IUIAHUPYEMBIMU DPE3yJIbTaTaMH,
OCYILECTBIISATh KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE JOCTHKEHHUS pe3yJbTara,
ONpENENsATh CIOCOObl JIEWCTBHM B paMKax MPEIIOKEHHBIX YCIOBUM MU TpeOOBaHUM,
KOPPEKTUPOBATH CBOM ACHCTBHS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTyalluEl;

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

- BIJIAJICHUE OCHOBAMH CAMOKOHTPOJI, CAaMOOLEHKH, NPUHATHS pPEIICHUHA |
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIBHOMN I€ATEIbHOCTH;

- YMEHHUE ONpEeNeNsaTh MOHITHS, CO3/]aBaTh 000OIIEHHS, YCTAHABIMBATh AHAJIOTHH,
KJacCU(UIIMPOBATh, CAMOCTOATEIBLHO BBIOMpaTh OCHOBAaHUA W KPUTEpUH IS
KJaccu(UKaIuy, yCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE
paccykJieHue, yMO3aKJItoueHue (MHIYKTUBHOE, NEAYKTHBHOE M IO aHAJIOTHH) U JIeNaTh
BBIBOJIbI;

- YMEHHUE CO3/]aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOAEIIH U
CXEMBI JUIsl pelIEHUs] y4eOHBIX U NTO3HABATENbHBIX 3a/1a4;

- YMEHHE OpraHU30BBIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESTEIBbHOCTD
C YyYuTeJEeM U CBEPCTHUKAMM; pabOTaTh WHJMBHUAYAJIbHO U B TPYIINE: HAXOAUTH OOIIee
pellIeHre U pa3peniaTb KOH(IUKTHI HA OCHOBE COTJIACOBAHMSI MO3ULIUN U yYeTa UHTEPECOB;
(bopMynHpOBaTh, APTYMEHTUPOBATH U OTCTAWBATh CBOE MHEHHE;

- YMEHHE OCO3HAHHO HCIIOJb30BaTh PEUEBBIE CPEIACTBA B COOTBETCTBUU C 3a4adyei
KOMMYHUKAIIMH JIJISl BBIPAYKEHUS CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEN; MIIaHUPOBAHUS
U PpEryJsiliuM CBOCU JEATEIIbHOCTH; BJIAJICHUE YCTHOM M IHUCBMEHHOW PEYBIO,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

- (opmupoBaHME U PA3BUTHE KOMIIETEHTHOCTH B 0O0JacTH HCIOJb30BaHUs
MH(})OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA; Pa3BUTHE MOTUBALIMUA K OBJIAJICHUIO
KYJbTYPOU aKTHUBHOTO ITOJIb30BAHUS CJIOBAPSMHU U IPYTUMHU TOMCKOBBIMU CUCTEMAMHM.

IIpeameTHbIE

- (opMupoBaHHE TEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEJCTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHHUU; OBJIAJICHUE MOHATUHHBIM
armnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

- OCO3HaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak o00JiacTu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHUMHUYECKHUX TMPEBPALICHUN HEOPraHMYECKHX U
OPraHUYECKUX BEIIECTB KAaK OCHOBBI MHOTHMX SIBJICHUM >KMBOM W HEKHBOW MPUPOIBI;
yrayOJIeHUE TIPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

- OBJIaJICHHE OCHOBAMH XWMHYECKOW TPAaMOTHOCTU: CIIOCOOHOCTHIO aHAM3UPOBATH
U OOBEKTUBHO OIICHMBATh >XU3HEHHBIE CHUTYallMU, CBSI3aHHBIE C XHMHUEW, HaBBIKAMU
0e3omacHoro oOpalleHuss ¢ BeIIeCTBaMH, HCIIOJIb3YeMbIMH B IIOBCEIHEBHOW KU3HU;
YMEHUEM aHAJM3UPOBATh U IUIAHUPOBATH IKOJIOTHYECKH OE30MacHOE TOBEICHHUE B IIENSIX
COXpaHEHHUS 3I0POBbS U OKPY’KAIOIIEH CPEbI;



- (opMHUpOBaHNE YMEHUHN yCTAHABIMBATH CBS3U MEXIY peaTbHO HAOIIOIaeMBIMHU
XUMUYECKUMHU SIBJICHUSMH M TPOIECCAMU, MPOUCXOAIIUMU B MUKPOMHUPE, OOBSICHATH
OPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK>X€ 3aBUCUMOCTb PUMEHEHHUS BEUIECTB OT UX CBOMCTB;

- IpUOOpETEHHE OMbITA MCIOJB30BAHUSI PA3JIMUHBIX METOJOB HU3YyUYCHUS BEIICCTB:
HAOMIONCHUST 3a WX TMPEBPALIEHUSIMHU TMPU TPOBEIACHUM HECIOXKHBIX XUMHUYECKHX
HKCIIEPUMEHTOB C HCIIOIb30BAaHUEM JTa00OPATOPHOTO 00OPYIOBAHUS U PUOOPOB;

- (QopMupoBaHUE NPENCTABICHUNA O 3HAYCHUU XUMHUYECKOW HAayKd B pEUICHUU
COBPEMEHHBIX IKOJOTUYECKUX MPOOJIEM, B TOM YHCIIE B IPEIOTBPAIICHIH TEXHOTCHHBIX U
AKOJIOTUYECKUX KaTacTpod;

- JUIS CJENbIX M CIA0OBUISAIIMX OOYYalOlUXCs: BIAJCHUE MPaBWIAMH 3aIUCH
XUMHUYECKUX (HOPMYI C UCIOJIb30BAaHUEM pelbeHO-TOUECHHON cucTeMbl 0003HaueHui JI.
bpaiis;

- sl 00y4aroIMXcsl ¢ OrpPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS: BJAJCHUE
OCHOBHBIMU JIOCTYITHBIMU METOJIAMU HAYYHOT'O TTO3HAHUSI, UCITOJIb3yEMbIMHA B XUMHH.

1.4, Koau4ecTBO 4YacoB HAa OCBOEHHEe TPOrpamMMbl JTHCHMILIMHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku (Bcero) oOywaromierocss 1o oOpa3oBaTeIbHOM

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 JUCHUTILIUHBI

2.1. O6beM yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Tabmuma 1

Bujx yueOHoI padoThl Oobvem uacos
MakcumasibHas ydyeOHasi Harpy3kKa (Bcero) 144
Oo0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 132
B TOM YHCIIE:
JIEKIUU, YPOKH 48
71a00paTOpHBIE 3aHATHUS 36
MPAKTUYECKHUE 3aHATUS 48
CamocrosiTesibHasi padoTa
HToroBas arrecTanus: mepBbIii CEMECTP 3a4€T C OIEHKONH/BTOPOM
CEMECTp 2K3aMEeH




2. TemaTuuecKkmii NJIaH 1 co/iep:KaHue y4eOHOM TUCIUILTHHbI

Tabnuna 2
Haumeno
Copaeprxxanue yyeOHOro Mmarepuasa (0OCHOBHOe U NPOodecCHOHAILHO-0PHEHTHPOBAHHOE), Ja0opaTopHble 1 | O0beM
BAHHE pAsIeIon NPaAKTHYEeCKUE 3aAHATHUS, IPUKJIATHON MOY/Ib 4acos
U TeM
1 2 3
OcHoBHOE coep:KaHue 102
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoOBHOE co/lep:KaHue 6
Crpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpemMeHHass MOJENb CTPOCHMSI aroMma. ODIEKTpOHHas KoHdurypauus aroma. Kraccupukanuus XUMHUECKHX
XUMHYCCKHUX 3NIEMEHTOB (s-, P-, O-a;emMeHThl). BajeHTHbIC 37eKTPOHBI. BalleHTHOCTh. DIIEKTPOHHAs MPHPOJA XUMHYECKOH CBS3H.
3JICMCHTOB 1 | DnekTpooTpuliaTenbHOCTh. KoBaneHTHast CBA3b, €€ pa3HOBUAHOCTH M MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIM M JTOHOPHO- 4
npuponaa akuenTopHsbli). MonHas cBa3p. MeTtamnueckast cBsi3b. BomopoaHas cBsizb. MexMoIeKyasspHble B3aUMOICHCTBHS.
XUMHYECKON N3otormbl, o0cHOBHOE U BO30YXKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3alUsI aTOMHBIX OpOuTasen.
CBAH IIpakTnyeckne 3aHATHA 2
Pemenue npakTuyeckux 3aJJaHUi Ha COCTABIIEHUE 3JIEKTPOHHO-Tpapuueckux GopMyll 2JIeMEeHTOB 1—4 reprooB.
Pemrenue 3agaHuii Ha WCNOJIB30BAHME XWMHMUYECKOM CHUMBOJIMKM W Ha3BaHUM COEAMHEHUN IO HOMEHKJAType
MEXIYHAPOAHOTO COK03a TEOPETUUECKOW U MPUKIAAHOW XMMUU U TPUBUAIBHBIX HAa3BaHUM JJI1 COCTaBICHUS XUMHUYECKUX 2
(dbopMyIl IBYXaTOMHBIX COEAMHEHUU (OKCHUIOB, CYIb(UAOB, TUAPUIOB U T.II.) U APYTMX HEOPTraHUYECKHX COCAMHEHUMN
OTJENbHBIX KJIACCOB.
Tema 1.2. OCHOBHOE COIepP:KAHME 2
[lepuoanu Teopernueckoe odyuenune
CCKHil 3aKOH W IlpakTH4eckue 3aHATHS 2
Tabiuna AN. [Tepuonnueckas cucrema xumudeckux snemMeHToB .M. MenneneeBa. @usnyeckuit cMmbici [leprnoandeckoro 3akoHa
Menneneesa J.W. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX
BELIECTB B COOTBETCTBUM C IOJIOXKEHMEM XHMHUYECKOro ayieMeHTa B Ilepuoaunueckoit cucrteme. MupoBo33peHUECKOe U 5

HayyHoe 3HaueHue Ilepumonmueckoro 3akona [[.JMI. MengeneeBa. Ilpornossr J[.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX JJIEMEHTOB.
Pemenne npakTUKO-OPUCHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUM HA XapaKTEPU3alUI0 XMMHYECKHUX DJIEMECHTOB




«Mertamnuyeckue / HEMETATMYECKHE CBOWMCTBA, 3JIEKTPOOTPUIIATEILHOCTh 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 11

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).

IIpakTnyeckue 3aHATHSA 3

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.

VYpaBHEeHUsI OKHUCIEHUA-BOCCTaHOBIEHUsA. CreneHb okuciaeHus. OKHUCIUTENbh U BOCCTAaHOBUTENb. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIMU B TMPUPOJIE, MNPOU3BOJCTBEHHBIX MpOIECCaX U IKUZHEIEATEIbHOCTH OPTraHU3MOB.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIA NOTEHIIMAN cpelibl. COCTaBlIeHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peakiuii METOIOM DJIEKTPOHHOTO OanaHca. THUMWYHBIE HEOPTaHUYECKHUE OKHUCIUTENH M BOCCTAHOBHTENTH. DJIEKTPOJIU3
PacTBOPOB U PacIlyiaBOB COJIEH.

Tema 2.2. OcHoBHOe coiep:KaHue 6
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




JlabopaTopHas paboTta «Peakiuu ruapoansay.

HccnenoBanue cpenbl pacTBOPOB COJIei, 00pa30BaHHBIX CHIBHBIMH M CIAObIMHU MPOTOJMTAMHU, U UX PEAKIHNA C 2
pacTBopamH 11esiouu, 1 kapoonara Harpus. CocTaBieHne peakuii TUAPOIn3a Coei.

Pasnea 3. CTpoeHue U CBOCTBA HEOPTraHUYECKHX BellleCTB 24

Tema 3.1. OcHoBHOE coep:kaHue 6
Knaccuduranwus, Teopernueckoe o0yueHme 2
HOMCHKJIATypa M [Ipenmer HeopraHumdeckod XuUMHUU. B3anmMocBs3p HeopraHMYeckux BemlecTB. Kiaccudukanus HEOpraHu4ecKux
CTPOCHHC BemiecTB. IIpocThie u cinoxxHble BemniecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIECTB (OKCHIIbI, THAPOKCHIBI, KUCIIOTHI, COJIH).
HCOPraHU4YCCKUX  |HoMeHKJaTypa U Ha3BaHWE HEOPIaHUYECKUX BEIIECTB UCXOJS U3 UX XUMHUUYECKON (POPMYJIbl U COCTABICHUE XUMUYECKON
BCILCCTB (bopMyIIBI HCXO/IS M3 Ha3BaHUS BEIIECTBA M0 MEXKIYHAPOIHOHN MM TPUBHAIHHONH HOMEHKIIATYpE. 9

Me:xmornexyispHble B3aumoaeicTBus. Kpucramioruaparsl. ArperatHble cCOCTOSHUA BellecTBa. Kpucraminueckue u
amop(QHbIe BelecTBa. THUIIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHasi, HIOHHAs!, METaJUINYeCcKas). 3aBUCUMOCTD
(Gu3M4eCKUX CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON perieTku. [IpuunHel MHOrooOpasus BeLecTB.
CoBpeMeHHbIE MTPEICTABICHHS O CTPOSHUH TBEP/BIX, KHUJIKUX U Ta3000pa3HbIX BellecTB. Kuakue KpucTasuibl.
IIpakTnyeckne 3aHATHA 2
Pemienue 3a1a4 Ha pacueT MacCOBOM J10JIM (MAcChl) XUMHUECKOTO 3JIEMEHTa (COeIMHEHMI) B MOJIEKYJIE (CMECH).
Pemienne npakTHueckux 3aJaHUi Mo KiaccH(UKalMU, HOMEHKIATYpe U XUMHUYECKUM (OpMyJIaM HEOPraHMYeCKuX
BELIECTB PA3JINYHBIX KJIACCOB (HA3bIBAaTh M COCTABIATH (DOPMYNBI XMMHUECKHUX BELIECTB, ONPENEIATh MPUHAIIEHKHOCTh K 9
KJ1accy).
Ncrounnku xummudeckoi nHpopMauu (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeAcTBa MaccoBO HH(pOpMaIH,
cetb MHTepHeT u apyrue). [louck nndpopmaiuu no Ha3BaHUSIM, HACHTUPHUKATOPAM, CTPYKTYPHBIM (popMyiam.

Tema 3.2. OcHoBHOe coep:xaHue 16
dusuko- Teoperuyeckoe o0yueHue 6
XHUMHUYCCKHUC Meramel. OOnme guznyeckre U XUMHYECKHE CBOWCTBa MeTauioB. CrocoObl MmogydeHus. 3HAYeHUE METAIOB U
CBOWCTBA HEMETAJIJIOB B MPUPOJIE U KUZHEACSITEIbHOCTH YelloBeKa U opraHu3MoB. Koppo3us MeTayioB: BHIbI KOPPO3UH, CIIOCOOBI 2
HEOPraHWYCCKUX  |3a1UThl METAJUIOB OT KOPPO3HH.

BCIECTB Hemeramner. O0upe gusnyeckue U XMMUYECKHE CBOMCTBA HEMETaUIoB. TunuyHble cBoiicTBa MetawioB [Y— Yl )
rpyni. Knaccuduxanus 1 HOMEHKIaTypa coeTuHeHUI HeMeTalIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.
XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BEIECTB (OKCHJIOB, MMIPOKCHUAOB, KHCIOT, COJNEH U 5

Ip.). 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHHM, BBICIITUX OKCHJIOB U




THOPOKCHUIOB.

IIpakTnyeckue 3aHATHSA 2
CocraBiieHHE ypaBHEHUH XMMHYECKHMX PEAKLHUM C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPraHWYECKHUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETANIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHMYECKHX KHCIOT, OCHOBAaHMH M aM(OTEpPHBIX
TUJIPOKCHU/I0B, HEOPTAaHUYECKHUX COJIEH, XapaKTEpU3YIOLIUX X CBOWCTBA. 2
Pemenne npakTHKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUIl Ha CBOMCTBA M MOJYYEHHE HEOPraHMYECKHX
BELIECTB.
JlaGopaTopHble 3aHSITHSI 2
JlaboparopHast pabota «CBOHCTBA METAJUIOB U HEMETAJLIOBY.
HccnenoBanne pU3MUECKUX U XMMUYECKUX CBOWCTB METANIOB M HEMETAJUIOB. Perienne sKCepuMeHTaIbHBIX 33124 9
10 CBOMCTBaM XMMHUYECKHM CBOMCTBAM METAJNIOB U HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJIYYEHHIO COEIUHEHUI METAIIOB
1 HEMETAJIOB.

Tema 3.3. OcHoBHOe coaep:xaHue 4
IIpon3sBoncTBo Teoperuueckoe oGyuenue 2
HCOPraHHICCKUX OO61ue npecTaBiIeHHs O IPOMBIIIJIEHHBIX CIIOCO0axX MOMyYeHUs! XMMUUECKUX BEIIECTB (Ha MpUMepe MPOU3BOICTBA
BCIICCTB. aMMHaKa, CEpHOM KHUCIIOTHI).
3HadeHne 1 UYepnas u uBerHas wMetauryprus. [IpakTtudeckoe INpUMEHEHHE DJIIEKTPOJIM3a Ul IOJYYEHUs IIEJNOYHBIX, 2
IIPUMCHCHHE B|111€7I0YHO3EMENBHBIX METAJIJIOB U AMFOMUHUSA. CTEKJIO U CHIIMKATHASL IPOMBIIIIIEHHOCTD.

ObITy H Ha [Tpo6nema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
IIPOU3BOACTBC IIpakTnyeckune 3aHATHSA 2
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3a/laHUN O POJIM HEOPTAHUYECKOW XMMUHU B PA3BUTUU MEAMILIMHBI, CO3/IaHNN
HOBBIX MAaTE€pPHAJIOB (B CTPOUTEILCTBE U JP. OTPACISAX MPOMBIIIIIEHHOCTH), HOBBIX UCTOYHUKOB SHEPTUU (aIbTepHATUBHBIE 2
MCTOYHUKHU SHEPTHH) B PELLICHUU MPOOIIEM SKOJIOTHUECKON, JHEPTeTHUECKOM U MUIIEBOM 0€3011aCHOCTH.

Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BeleCTB 14

Tema 4.1. OcHoOBHOe coiep:KaHue 4
Knaccugukanmus, Teopernueckoe o0yueHme 2
CTPOCHHE u IIpeamer opranndeckoil Xumuu. B3anMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

HOMCHKJIaTypa XHWMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJeHTHOCTH. OCHOBHBIE 2
OpraHu4CCKHUX MOJIOKEHUS TEOPUM XHMMHYECKOTO CTPOEHHsI OpraHudeckux coeamHeHnid A.M. bByrtnepoBa. YriepoIHblil ckener




BE€IICCTB

OpPraHU4ecKoi MousieKkysbl. MoJeKyaspHble U CTPYKTYpHbIE (pa3BEpHYThbIE, COKpAlEHHbIE) XUMHYECKHE (DOPMYIIBL.
3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOI'O CTPOECHHUS MOJeKyl. HM3omepus u u3oMepbl (CTpYKTypHas,
reoMeTpuueckas (Luc-rpaHc-u3oMepusi). KpaTHoCTh XMMHUECKOH CBSI3H.

[Tonatue o ¢pynkunonanbHOU rpymme. [IpuHImMne! Knaccuukanuu OpraHuvYecKuX COCTUHEHUH. MexayHapoHast
HOMEHKJIATypa U NIPUHLUIIBI HOMEHKJIATYpPbl OPraHUYECKUX COCIUHEHUMN.

I[pakTuyeckune 3aHATHS

HomeHnknarypa opraHMuecKuX COCIMHEHUH OTIENbHBIX KJIACCOB (HACBILICHHbIE, HEHACHIIIEHHbIE U apOMaTHYECKUe
YIJIEBOAOPOABI, CHHUPTHI, (DEHOJBI, aJbAErHJ]bl, KETOHbI, KapOOHOBbIE KHUCIOTBI M JAp.) CocTaBieHHE MONHBIX MU
COKpAILlEHHBIX CTPYKTYPHBIX ()OpMYJ OpPraHMYECKUX BEIIECTB OTICJIBHBIX KJIAcCOB, HCIOJIb3YS HX Ha3BaHMUS I10
CHCTeMaTHYecKOH HOMEHKJarype. PacueTsl mpocteiinieid GpopMylibl OpraHHYECKOW MOJICKYJBbI, UCXOAS W3 JIEMEHTHOTO
cocrtana (B %).

Tema
CBolicTBa
OpraHUYeCKUX
COCJIMHEHU I

4.2.

OcHoBHOE co/lep:KaHue

24

TeopeaneCKoe oﬁyqe}me

14

OU3NKO-XUMUYECKUE CBOMCTBA OPTaHMYECKUX COCTUHEHHUH OTIENBHBIX KJIACCOB (OCOOCHHOCTH KIIACCU(DUKAINU U
HOMEHKJIATYpbl BHYTPU KJIacca; TOMOJIOTHYECKHH psia U oOuiast Gpopmyna; uzomepusi; Gu3NUecKue CBOWCTBA; XUMHUECKHE
CBOMCTBA; CIIOCOOBI TIOJIYUCHHUS):

— NPEACIIbHBIC YITIEBOAOPOIbI. FopeHI/Ie MCTAaHA KaK OJHWH N3 OCHOBHBIX MCTOYHHKOB TCILIa B MIPOMBIINIJICHHOCTH U
6BITy. CsoiicTBa IMPUPOAHBIX YTIIEBOAOPOAOB, HAXOXKACHUC B IPUPOJAC U IPUMCHCHUEC AJIKAHOB,

— HCENPEACIBbHBIC W ApOMATHYCCKUC YIJICBOAOPOIBI. HOJ'II/IMCpI/I3aIII/I$I OTWJICHA KAaK OCHOBHOC HaIIpaBJICHUC €TI0
HCIIOJIB30BaHMA. FOpeHI/IC AllCTUIJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O IJIaMCHHU JIA CBAPKU U PE3KHU METAJIIOB,

— KHUCJIOPOJCOJEpKaIINe COeNUHEHUs (CIUPTHI U MPOCThie 3(PUphl, HEHOIBI, anbJAETHABl U KETOHBI, KapOOHOBBIE
KUCIOTBl W WX Tpou3BoAHble). IIpakTHyeckoe mpUMEHEHHE OSTWIEHTIHUKONS, TiulepuHa, ¢eHona. [Ipumenenue
¢dopmanpaeruia, aneTaabAeruia, YKCYCHOM KHCIOThl. Mblila KaK COJIM BBICHIMX KapOOHOBBIX KHMCJIOT. Moromue cBoiicTBa
MBLJIa;

— a30TCO/IepXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

KHaCCI/I(I)I/IKaI_II/ISI U OCOOCHHOCTHU OpTraHUYCCKUX peaKuHﬁ. PCaKL[I/IOHHLIC LHCHTPHI. PaI[I/IKaJ'H:I. HCpBOHa‘-IaJ'IBHBIC
IOHATHUA O THUIIAX U MEXaHU3MaX OPraHu4CCKHUX peaxunﬁ.

IIpakTuyeckune 3aHATHSA

Pemenne wnenouek mpeBpalieHU Ha TEHETHYECKYI0 CBA3b MEXKIY KiaccaMH OpraHMYeCKHX COEIMHEHUH C
COCTaBJICHHEM HAa3BaHUW OPraHUYECKUX COCAUHEHHH 110 TPUBUAIBHOM WM MEXIYHAPOJHOW CHUCTEMATHYECKOU
HOMEHKJIaType. Pelienre pacueTHbIX 3aa4 M0 YpPaBHEHHUSM PEAKIUil C yuaCTHEM OPraHUYECKUX BEIECTB.




JlabopaTopHble 3aHATHSA

JlaboparopHas padota «llomyyeHue sTuIeHa U U3y4EHUE €r0 CBOUCTBY.
[Tonydenue »THIIeHA U3 ATaHOJA B TAOOPATOPHUH U U3YUYEHHE ero (PU3NUECKUX U XUMUYECKUX cBOWCTB. CocTaBiieHne

peakuuil IPUCOCINHEHN U OKUCIICHUS HA MPUMEpe dTUieHA. Pelmenue pacdyeTHbIX 3a/1ad ¢ UCIIOJIb30BAaHUEM IUIOTHOCTH 2
ra3osB I10 BOJOPOIY U BO3AYXY.

Tema 4.3. OcHoBHOE coep:kaHue 10
Opranunueckue Teopernuyeckoe o0yuenune 6
BCIICCTBA B buooprannueckue coenunenus. [lpumenenue u OuojorMyeckas pojb yriaeBoAoB. OKHCIEHHE YIJIEBOJIOB —
AKHU3HCNCATCIIBHOCT | CTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OOIacTH MpUMEHEHUsT aMUHOKUCIIOT. [IpeBpaiieHust 6eIKOB MHIIY B OpraHUu3ME.

u 1CJIOBEKA. | bronornueckne GpyHKIMH OeaKoB. buonormueckue (yHKINUU KXKUPOB. Poib OpraHNYecKoil XMMUU B PELICHUH MPOOIEM 4
IIpon3BOACTBO M| numieBoii 6e30MaCHOCTH.
IIPUMCHCHUE HyxknenHoBble KUCIIOTHI: cocTaB U cTpoeHue. Ctpoenue Hykineotu0B. CoctaB HykiaenHoBbix kucioT (JJHK, PHK).
OpTraHH4YCCKHUX Posb HYKIIEMHOBBIX KHCIIOT B KU3HEAEATEIIbHOCTH OPraHU3MOB.
BCIICCTB B [Ipou3BOJCTBO OpPraHMYECKUX BELIECTB: MPOU3BOJACTBO MeTaHONa, mnepepaborka HedTu. I[lomudTHiieH Kak
HPOMBIIIIICHHOCTH | gy ITHOTOHHAXKHBIA MPOIYKT XUMHYECKOTO TPOU3BOACTBA. [IpruMeHenue stuieHa. [Ipou3BoACTBO ¥ MPUMEHEHHE KaydyKa
U PE3HHBI.
CuHTeTHYeCKHE U HCKYCCTBEHHbIE BOJIOKHA, MX CTpOEHHE, cBOWcCTBa. lIpakTHueckoe HCIONb30BaHHE BOJOKOH.
CuHTeTHYECKHE IUICHKH: M30Js1Us JJs TMPOBOJOB, MEMOpaHbl [UIsl ONPECHEHUS BOJbI, 3alIUTHBIE IUICHKU MJIs 2
aBTOMOOWJIEH, MJIACTBIpU, XUPyprudeckre noBs3ku. HoBble TEXHOIOIMM JaTbHEHIIEro COBEpIIEHCTBOBAHUS MOIMMEPHBIX
MaTepHaoB.
Posnb opranndeckoil XuMuM B pelieHNH MpooieM SHEPreTHUeCcKoi 6e30MacHOCTH, B pa3BUTHH MEIUILIUHBL, CO3/1aHIH
HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB SHEPIUH (IbTEPHATUBHBIE HCTOUYHUKU DHEPTHH).
IIpakTnyeckune 3aHATHSA 2
PemreHne mnpakTUKO-OPMEHTHPOBAHHBIX 33JaHUM [0 COCTABICHUIO XHMMHYECKUX PEAKLIUH, OTPAKAIOIIMX 5
XUMHUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUN B pa3IMUHbIX cpesiax (MPUPOAHBIX, OMOIOTMUECKHUX, TEXHOTEHHBIX ).

Paspean S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKuui 12

Tema S5.1. OcHoOBHOe co/iep:KaHue 4
Kunernueckue Teopernueckoe o0yuenune 2
3aKOHOMEPHOCTH Xumuueckue peakiuu. Kiaccupukamus XUMHUECKHMX peakuuil: 1o (a3oBoMy cocTaBy (TOMOTEHHBIE H 9
[IPOTCKaHuA reTepOreHHbBIE), IO UCTOIB30BAHUIO KaTalln3aTopa (KaTaTUTHYECKUE U HEKATATUTUYECKUE).




XUMHUYECKHX CKOpOCTh peakiuy, € 3aBUCUMOCTh OT pa3IM4YHbIX (PaKTOPOB: NMPHUPOJIbl PEarupyroIlnuX BEIIECTB, KOHIEHTPALUU
peakuuii pearupyomux BemiecTB, Temmeparypbl (mpaBuio Bant-T'odda), mnomanu peakimoOHHOW TOBEPXHOCTH, HAIWYHUS
KaTtayus3aTopa. Posb KaTanu3aTopoB B IPUPOJIE U IPOMBILIUIEHHOM IIPOU3BOJCTBE.
OHeprus akTUBaluu. AKTUBMpPOBaHHBIN KoMIuiekc. Karamuzaropbl n katanu3. Posib kaTaiau3aTopoB B MpUPOJE U
IIPOMBIILLIJIEHHOM IIPOU3BOJICTBE.
JlabGopaTopHble 3aHATUSA
N3ydyeHne 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAaKIUM OT KOHUEHTPAalUW pPEarupyrolmux BEIIEeCTB U
TEMIIEPATYPHI.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JlabGoparopHas paborta «OnpeneneHUe 3aBUCHUMOCTH CKOPOCTH PEAKLUUH OT KOHLEHTPALMM pearupyromux
BeuiecTBy. MccnenoBaHue 3aBUCHUMOCTH CKOPOCTH peakUMd OT KOHIEHTpanuu. OmnpeneneHue KOHCTAHTHI CKOPOCTH
peakuu rpaduaecKuM METOIOM.
2. JlaGoparopHast pabora «OmpenereHrne 3aBHCHMOCTH CKOPOCTH pPEAaKIHMU OT TeMmepaTypb». McciemoBanue
3aBUCUMOCTH CKOPOCTH PEAKLIMM OT TEMIEPATYphl. PacueTr s3Heprun akTMBauuu peakLuu.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHMNA Ha aHamu3 (PAKTOPOB, BIMAIONIMX Ha H3MEHEHHE CKOPOCTH
XUMUYECKON PEAKLUU.
Tema 5.2. OcHoBHOE cogepkaHue
Tepmonnnamuueck Teopernyeckoe odyueHne
ne Knaccupukanus XMMMYECKMX peakuil: MO TemoBoMy 3(PQeKkTy (9K30TepMUYECKUE, HHIOTEPMHUUYECKHE), IO
3aKOHOMEPHOCTH  |oOpaTtuMocTu (0OpaTuMble U HeoOpaTtuMele). TermnoBbie 3((HeKThl XUMHUUECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUS.
IIPOTEKaHUsA OO6patumMocTh peakiuil. XMMHYECKOe paBHOBECHE U €ro CMEIleHUE MO/ JeHCTBUEM pa3InYHbIX (aKTOPOB (KOHIEHTpalus
XHUMHYCCKHX peareHTOB WM MPOAYKTOB PEAKIMM, AABIECHUE, TEMIEpaTypa) Uil CO3JAaHMsl ONTHUMAJIbHBIX YCIOBHHM IPOTEKAHUS
peaxIuu. XUMHAYECKHX TPOIIECCOB.
PaBHoBecne [Tonsite 06 sHTanbnuu U >HTponuu. DHeprus ['mO6ca. 3akon ['ecca u cnenctBust u3 Hero. Ponb cmemieHus
XHUMHYCCKHX paBHOBECHS B TEXHOJIOTUYECKUX IIPOLIECCaX.
peaxiui IIpakTHyeckue 3aHATHSA

[punnun Jle Ilarense. BiusHue pa3nuuHbeix GakTOpoB HA U3MEHEHHE PABHOBECHS XUMUUECKUX PEAKIIM.

3aKkOoH JEHCTBYIOIIMX MacC M KOHCTaHTa XUMHUYECKOIO DPAaBHOBeCHsA. PacueTbl paBHOBECHBIX KOHILIEHTPALMN
pearupyomux BeIecTB U MPOAYKTOB peakiuii. PacueTs! TernoBoro s¢¢gexra peakuu.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha npuMeHeHue npuHiuna Jle-Illarense s HaxOXIEHUA
HaIpaBJICHUsI CMELICHUS PABHOBECHSI XUMHUECKOW PEaKLIMU U aHaIu3 (aKTOPOB, BIUSIONIMX HA CMEIIEHHE XMMHYECKOTO
PaBHOBECHS.




JlabopaTopHble 3aHATHSA

JlaboparopHas padota «/3ydyeHue BIUsHUS pa3IU4HbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI.
HccnenoBanne BIUSHUS HM3MEHEHMs] KOHIEHTPAIMU BEILECTB, PEAKIUU Cpelbl W TEeMIIepaTypbl Ha CMEIICHHE

XUMHUYECKOro paBHOBecHsl. CpaBHEHHME IIOJIyYEHHBIX pE3yJIbTaTOB C TEOPETHMUECKHU IPOTHO3UPYEMBIMH Ha OCHOBE 2
npuHuuna Jle Hlarense.

Pa3nean 6. JucnepcHble CHCTEMBI 8

Tema 6.1. OcHoOBHOe coiep:KaHue 4
Hucnepchsbie Teoperuueckoe o0yueHue 2
CHUCTEMBI H Hucnepcusie cucteMbl. Kommonanbie cucteMbl. ICTUHHBIE pacTBOPBHI.

(haxTopbI nx PactBopenue kak gpusnko-xumuyeckuit mpouecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS PACTBOPOB. PacTBOpUMOCTSD.
YCTOHYMBOCTH MaccoBass 10Ji1 pacTBOPEHHOro BewiectBa. [IpenenbHO JOMyCTUMBIE KOHLEHTPAIMM M HMX HCIIOJIb30BAaHUE B OIICHKE
9KOJIOTMYECKOM 0€3011aCHOCTH. 2
Knaccudukanus nucnepcHbIx cucteM 1o coctaBy. CTpoeHune u (DakTOpbl YCTOMYMBOCTH JTUCIIEPCHBIX CHCTEM.
Pacnio3HaBaHue HCTUHHBIX pPacTBOPOB, KOJIJIOMJHBIX pacTBOPOB U rpyboaucrnepcHbIx cucteM. CTpoeHHe MMHIIEIUIBI.
PaccenBanue cBeTa npu NpoxoKI€HUU CBETOBOTO IyyKa Yepe3 ONTHUECKU HEOTHOPOAHYIO cpeny (3 dexra Tunnans).
IIpakTnyeckue 3aHATHSA 2
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Perienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI HAa TUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMbIE B OBITOBOM U 5
MIPOM3BO/ICTBEHHON JI€ATEIbHOCTU YEJIOBEKa, C IMO3UIMH HSKOJIOTMYecKoil 0e30MacHOCTH MOCHEICTBUM M TI'PaMOTHBIX
peleHuii mpobiem, CBA3aHHBIX ¢ XUMHUEH.

Tema 6.2. OCHOBHOE COIepIKAHME 4
Uccnenosanue JlaGopaTopHble 3aHATHS 2
CBOWICTB JIaGoparophas pabota «IIpuroToBiaeHne pacTBOPOB».

AUCIIEPCHBIX [IpuroTtoBneHnue pacTBOpPOB 3a/laHHOM (MOJIIPHON) KOHLEHTpALMU (C MPAaKTHKO-OPHUEHTHPOBAHHBIMHU BOIIPOCAMH), 1
CUCTEM I HX|orpenelieHUE Cpeabl BOAHBIX PACTBOPOB.
HIICHTH(UKALHH JlabopaTtopHas pabota «lccnenoBanne TUCIIEPCHBIX CUCTEM).
[IpuroToBneHue 1 U3y4eHHE CBOMCTB AMCIIEPCHBIX CUCTEM pa3HBbIX BUJOB: CYCIEH3UH, 3MYJIbCHH, KOJJIOUIHOIO 1
pactBopa. CpaBHEHHE CBOICTB UCTUHHBIX U KOJIJIOUJHBIX PACTBOPOB, BBISBIEHUE OCHOBHBIX Pa3IM4YUi MEX1Y HUMH.
Pasznea 7. Ka4vecTBeHHbIE peakiuy 00HAPYKEeHHUSI HEOPTAHUYECKUX U OPraHNYeCKNX BellecTB 8




Tema 7.1. OcHoOBHOe coiep:KaHue
Oo6napyxeHue IIpakTHYeckne 3aHATHS
HEOPraHNICCKUX KauecTBeHHBIE XMMUYECKHE pEAKLMH, XapaKTepHbIe i OOHApY)KEHHs] HEOPraHMYECKHUX BElIECTB (KaTHOHOB U
KaTHOHOB HlannonoB). CocTaBlIecHHE YpaBHEHUM peakiuii 0OHapyKeHHs KaTMOHOB [—VI rpynm v aHMOHOB, B T.4. B MOJICKYJISIPHOU H
AHHNOHOB HOHHOH (opmax.
Peakuuu oOHapy»)eHUST HEOPraHUYECKUX BEIIECTB B pealbHBIX 00BbEKTaX OKPYKAIOIIEH CPE/IbI.
JlabGopaTopHble 3aHATUSA
OO6HapykeHue HeOpraHW4ecKuX BelecTB (KaTHOHOB [-VI rpymnm miau aHHOHOB) C MCIOJIb30BAaHUEM Kau€CTBEHHBIX
AHAJIMTUYECKUX PEaKIU.
JlaboparopHast paboTa Ha BEIOOD:
1. JTaboparopHas paboTa «AHATUTHYECKHE peaKInuu KaTHOHOB [-VI rpymmy.
[IpoBeneHne KayeCTBEHHBIX pEAKUUN, UCHOJIB3YyeMbIX HJisi OOHApyKeHHs] KaTHOHOB | rpynmel (kKanus, HaTpus,
Marausi, ammoHus), Il rpymmer Ha mnpumepe Oapus, III rpynmel — cBunHma, IV rpynmel —  amOMHHUA,
V rpynmst — skene3a (II u III), VI rpynnel — Hukens. Onucanue HaOMIOJAEeMbIX SBJICHHM M COCTABICHHUE XMMHYECKUX
peaKuui.
2. JlaboparopHas paboTa «AHAIUTUYECKUE PEAKIINA AaHUOHOBY.
[TpoBeneHMe KaueCTBEHHBIX PEAKIINi, UCMIOJIB3YEMBIX IJIsi OOHApYKEHUsI aHMOHOB: KapOoHara, ¢ocdarta, cynbdara,
cyabduaa, HUTparTa, xjaopuaa u ap. Onucanue HabJII01aeMBbIX SIBJICHHUM U COCTaBIEHUE XUMUYECKUX PEAKIIUIL.
Tema 7.2. OcHoBHOE cogepkaHue
Oo6napyxeHue IIpakTHYeckne 3aHATHS
OpraHu4IcCKUX KauecTBeHHBIE XUMHUYECKHE pEaKIMM, XapaKTepHble 11 OOHapYXEHHsS OTIENbHBIX KJIACCOB OPraHMYECKHX
BCILCCTB COEIMHEHMI: (EHOJIOB, allbJIETHI0B, KpaxMaa, YKCYCHOM KUCIIOThI, aMUHOKHCIIOT U Ap.
OTACIBHBIX Jlenatypanius GeJKOB NPU HArPeBaHHUHM, [IBETHBIE PEAKIMU OEIKOB.
KJIacCoB ¢ CocraBieHre KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHUS OPTaHUYECKUX COSIMHEHUN OTENbHBIX KJIACCOB.
MCTIOIE30BaHNEM JlaGoparTopubie 3aHATHSI
KaqCCTBCHHbIX OOGHapyKeHHE OPraHMYECKUX COEMHEHNH OTETBHBIX KIACCOB.
peakxuui JlaGoparopHas pa6ota Ha BHIOOD:

1. JTaboparopHast pabota «KauecTBeHHbIE peaKIIUK Ha OTJEIIbHBIE KJIACCHI OPTAHUYECKUX BEIIECTBY.

[IpoBeneHne KayecTBEHHBIX pEAKLUUN, HCHOJIb3YEMbIX Al OOHapYyXKEHHs OPraHUYECKUX BEIIECTB Pa3IMYHbIX
KJIacCOB: (PEHOJIOB, albJAETHA0B, Kpaxmaja, YKCYCHOM KHUCJIOThI, aMUHOKHUCIIOT, OenkoB U ap. OnucaHue HaOII01aeMbIX
SIBJIGHUN U COCTaBJICHUE XUMUUYECKUX PEAKIIUN U/UIIH CXEM.

2. JJaboparopnas padota «KauecTBeHHBIN aHAIN3 OPTaHUYECKUX COSAMHEHUH IO (PYHKITMOHAIBHBIM TPYIITIaM».




IIpoBeneHne KadeCTBEHHBIX PEAKIMM, HMCIONb3YEMBIX MUl PACIO3HABAHMS OPraHUYECKUX BEIIECTB OTACIBHBIX
KJIaCCOB MO (YHKUIMOHAJIBHBIM TpPYIIaM: Ha IMpPUMEpPEe AMUHOKHCIOT M KapOOHOBBIX KHCIOT, CHHPTOB U (PEHOJIOB,
aJIbJICTUI0B M KeTOHOB. Onrcanne HabIr01aeMbIX SIBICHUHA U COCTABICHHE XUMUYECKUX PEAKIHi U/UIIN CXEM.

IIpodeccuoHanbHO-OpMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue MPUKJIATHOI0 MOTYJIA) 32

Paznen 8. XuMmusi B ObITY U POU3BO/ICTBEHHOI 1eAATEeJIbHOCTH YeJ10BeKa 4

Tema 8.1. OcHoOBHOE co/lep:KaHue 4

Xumusa B IpakTHYecKHe 3aHATHS 4
OBITY u B . B 2
IPOH3BOICTBEHHOI DKonornyeckas 0e30MacHOCTh MOCIIEACTBUN OBITOBOW M MPOM3BOJCTBEHHOW JESITEIHHOCTH YENIOBEKa, CBS3aHHAS C
eSTETBHOCTH nepepadOTKOM BEIIeCTB; MOWCK M aHAJIM3 XMMUYECKOH WH(POpPMALWU W3 pa3IMYHBbIX HCTOYHUKOB (HayyHas M y4eOHO-

N — Hay4yHas JIMTeparypa, CpelicTBa MacCoBOM MHGopMaIuu, cetb IHTEpHET U Ipyrue).
Keiicol (c yderom Oynyimiedl mpodeccHOHANbHON NEATENbHOCTH) Ha aHaiu3 MH(OpPMAlMU O MPOU3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKON U MOJYyYSHHEM BEIECTB, a TAKXKE C SKOJOTHYECKON O€30MacHOCTbIO.
3amura Keiica: [IpencraBienue pe3yabTaTOB PEIICHUS KeCOB (BBICTYILICHUE C IPE3EHTAIHEH ) 5

*Pazgea 9.1. UccienoBanume W XHUMHMYECKHIl aHAIU3 00beKTOB Ouocdepbl (sl YKPYNHEHHBIX TPynn cHelUaJbLHOCTeH/ 28
npogeccuii: 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 conepxaHue 4
OcHoBbl JIaGopaTopHble 3aHATHS 2
1abopaTopHOM JIaboparopHas pabota «OCHOBBI JJAOOPATOPHON MPAKTUKN.

IIPAKTHKH B JlaGoparopHass mocyna W XuUMHUYeckue peakTuBbl. OCHOBHbIE JlabopaTopHble omnepauuu. JlabopaTtopHoe 2
npodecCHOHANBHEI | oGopynosanne. TexHIKa 6e30IaCHOCTH U MPABHIIA PAGOTHI (TOBEIEHNS) B 1aGOPATOPHH.
X J1aboparopusix IMpakTHyecKue 3aHATHS 2
BeInonHeHue TUIOBBIX pacueToB M0 TEMAaTHKE HKCIEPUMEHTa (BBIXOJ MPOJYKTa pEeakIH, Macca HaBeCKU, 00beM
pacTBOpHUTENS).
OO0paboTka TaHHBIX, aHAJIU3 U OLIEHKA UX JIOCTOBEPHOCTH (BBIYMCICHUE CPEIHETO 3HAYCHMS SKCIIEPUMEHTAIbHBIX 2
JAHHBIX, TOTPEIIHOCTH).
[Ipencrasnenune pe3yabTaToB HKCIIEPUMEHTA B pa3inuHoi dopme (Tabnuia, rpaguk, OTIET, JOKIaI, TPE3CHTAIINS ).

Tema 9.1.2. OcHoBHOE coaepxaHue 6
XUMHUYECKUI Teopernyeckoe odyueHue 2
aHanus3 npod BOJIBI Knaccudukanys mpod BOALI [0 BHAY U HA3HAYEHMIO, UCXOMAS M3 €€ XMMHYECKOro cocrtaBa. OpraHoienTHyecKue ’

CBOICTBa (3amax, MPO3pavyHOCTh, IBETHOCTb, MYTHOCTb) BOABI. KHCTIOTHOCTD U 1Ie0YHOCTH BOABL. pH cpeabl u MeToab! ee




onpeneneHus. JKeCTKOCTh BOABI U METO/IbI ee onpeeneHus. CyImHOCTh METO1a TATPOBAHMS.

Buabl sxectkocTH BOJIbI (BpeMEHHAass W MOCTOsiHHAs). JKecTKOCTh BOJIbI KaK MPUYMHA BBINAJACHUS OCAJIKOB HWIIU
00pa30BaHMs COICOTIIONKCHHM, UMEIOIITINX MECTO B OBITY U Ha TIPOU3BOJICTBE.

CocraB coJieif, BBI3BIBAIOIIUX JKECTKOCTh BOJAbL. XHMHYECKHE TMPOIECCHl, YCTPAHSIONINE KECTKOCTh BOJIBI.
VYpaBHEHUSI XUMHUYECKHX PEAKUUW, WUIIOCTPUPYIONIUX TMPOIECChl, MPOUCXOASAIIME IPU YCTPAHEHUU IKECTKOCTH.
YcrpaHeHne BpPEMEHHOW JKECTKOCTH OBITOBBIMH M XMMHYECKHUMHU criocobamu. CrocoObl ycTpaHEHUS IOCTOSHHOW
JKECTKOCTH.

HpaKanecmle 3aHATHUSA

CriocoObl BbIpa)KeHUs1 KOHIIEHTPALUK pacTBOPOB: MAacCOBasl J0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJISITIbHAS
KOHLeHTpauuu. Tutp pactsopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3alaHUi HA pacueT KOHLECHTpauuil
3arpsI3HAOIIMX BELECTB U UX CPAaBHEHHUE C MPEAENIbHO 10NnycTUMbIMU KoHIeHTpauusaMu (I1IJIK).

JlaGopaTopHble 3aHATUSA

HccnenoBanne XUMHUYECKOTO COCTaBa Mpod BOJIEI.

JlaboparopHast paboTa Ha BEIOOD:

1. JTabopaTopHnast pabota «O4UCTKa BOJBI OT 3arPsI3HEHUIN.

Hcnonb3oBaHne MeTo10B (UIBTPOBAHUS U aACOPOLIMU Ui OTAENEHUS 3arpsA3HEHU B MCCIeayeMoil mpobe BOBI.
Br16op MeTo/1a OYMCTKU B 3aBUCUMOCTH OT BHUja 3arps3HeHus. CpaBHeHHE () (HEKTHBHOCTH PA3TUYHBIX METOJIOB OYHCTKH
BOJIbI B Pa3HBIX YCJIOBUAX (B 1a00OpaTOpHH, B JOMAITHUX U MOJEBBIX YCIOBHSIX).

2. JlaboparopHas pabota «Onpenenenue pH Boabl U ee KUCIOTHOCTH.

Omnpenenenne pH cpeasl ¢ MOMOIIBI0 YHUBEPCATLHOTO UHAMKATOpa. Vcronbp30BaHe TUTPOBAHUS TSl OTIPEACTICHUS
KuCIOoTHOCTH. OmpeneneHne oOIIEeH KUCIOTHOCTH BOJIbI, pacueT CBOOOAHOW KuciaoTHOCTU. OrmpeseneHue oOumen u
cB0OOTHOM TIenouHOoCTH. COCTaBICHUE YpaBHEHUHN PEaKIIMA, MPOTEKAIOIINX MPU OMPEICICHUN KUCIOTHOCTH/ MET0YHOCTH
po0 BOJBI. YCTAHOBJICHUE CITOCOOOB HCITOJIb30BAHMS WCCIICIOBAaHHBIX MPOO BOJBI B KU3HEICATCIILHOCTH YeJIOBEKa, Ha
OCHOBC IMOJTYYCHHBIX TaHHBIX O COCTABC.

3. JlabopatopHas padota «OnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUS».

CrocoObl  ycTpaHEHHS BCEX BHIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa CoOJleH JKEeCTKOCTH. Pemienue
OKCIIEPUMEHTANbHOW 3aJaud Ha BBISIBJICHHE BPEMEHHOW W TOCTOSIHHOW KECTKOCTH BOAbL.  OIlleHKa BEpOATHOCTH
yCTpaHEHHUsI BCEX BUJIOB KECTKOCTH B JOMAITHUX YCIOBUSX.

Tema 9.1.3.
XUMUdeCcKu
KOHTPOJIb Ka4eCTBa
MPOJIYKTOB

OcHoOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

KavecTBeHHBINT XUMUYECKUN COCTaB MPOAYKTOB MUTaHUs. BemiecTBa, Ganscupuuupyronme npoayKTsl TUTAHUS, U
BEIIECTBA, 3arPA3HAIOIINAE MPOLYKTHI MUTaHus. OnpeesieHne 3arpsa3HAoIUX XUMUYECKUX BEIECTB B IPOAYKTAX MUTaHUS,




MU TaHUA

OIPECACIICHUC BCUICCTB, HC 3asBJICHHBIX B COCTABE IIPOAYKTOB IIUTaHUA.

HpaRTn'{ecmle 3aHATHUSA

Opl"aHI/IIIGCKI/Ie U HCOPraHUW4YCCKHUE BCUICCTBA, BXOAANIUE B COCTAB IIPOAYKTOB IITUTAHM. OHpeI[CJ'ICHI/Ie coCTaBa 6J'II-OI[
Ha COACPKAaHNUEC MAaKpPO U MUKPOIJIEMCHTOB. I/IayquI/Ie MNPECATOKEHHBIX IMPEIIogaBaTcIeM 6J'IIOI[ Ha peaMET XUMHYECCKOIO
CcoCTaBa, OIIPECACICHUEC I[OJ'IGI71 oT CYTOqHOﬁ HOPMEBI MakKpO U MUKPO3JIEMCHTOB B YKa3aHHOM 6J'II-O,Z[€.

Pemenne MMPAaKTUKO-OPUCHTUPOBAHHLIX 3a1a4 I10 KYJIHHapHOI;'I TEMATHUKC PA3JIMIHBIX TUIIOB.

JlabGopaTopHble 3aHATUSA

HccnenoBanne XMMHYECKOTO COCTaBa MPOAYKTOB IMUTAHHUS.

JlabopaTtopHas paboTa Ha BEIOOP:

1. JTaboparopHas padora «OOHapy>KeHHE HUTPATOB B POIYKTAX MTHTAHU.

HccnenoBanne MarepuanoB IMOJYKOJIMYECTBEHHBIM METOJIOM ONPEICICHHS HHUTPATOB C HCIOJIB30BaHUEM
mudeHnnaMuHa (KOPHEIUIOABI OBOLICH, JTHCThSI M KOYEPbDKKA KaIlyCThl, IUIOJBI (PYKTOB). AHAIIM3 ypPOBHS 3arpsi3HEHUS
HUTpAaTaMH 110 HHTCHCUBHOCTU OKPALIMBAHUS MTPOTYKTOB PEAKLIUH.

2. JJaboparopHast pabota «lccienoBanne MpoAyKTOB MUTaHUS HA HAJTMYKME YTIICBOIOBY.

HccnenoBanre MOJIOYHBIX TPOAYKTOB Ha HaJIMUUeE Kpaxmaia. MccnenoBanue NpoayKTOB Ha HaJIMYUE IIIOKO3bI.

Tema 9.1.4.

XUMHYECKUN
aHann3
IOYBEI

mpo0

OcHoBHOE CoACpPKAHUEC

TeopeaneCKoe oﬁyqeﬂue

Knaccudukanus mous mo BUAy U Ha3HAYCHHIO, UCXOMS U3 XUMUYECKOTO cocTaBa. MneHTudukanus npoOsl MOYBBI
M0 €€ XUMHYECKOMY COCTaBY, ONTMCAHNE BO3MOXKHOCTEHN €€ MPUMEHEHHUSI.

TpeGoBaHusT K KadyecTBY IOYBBI PA3IMYHOrO0 Ha3zHaueHusa. OmnucaHue OCOOEHHOCTEH WCIOJIb30BAaHUS TOYB B
3aBUCHUMOCTH OT THUIIOB, CIIOCOOBI YIydlI€HUA Ka4€CTBaA IIOYB B 3aBUCHUMOCTH OT HA3HAUCHU .

O6macTi WCMONB30BAaHUS OPTaHWYECKUX YAOOpEHW B 3aBHCUMOCTH OT KadeCTBEHHOTO cocTaBa. OmucaHue
OpPraHu4€CKUux y2106p€HPII>i " UX IPUMCHCHHEC B 3aBUCUMOCTH OT COCTaBa IMOYBBI U €€ Pa3HOBHUIHOCTH.

IMpakTuyeckue 3aHATHSA

Ob6nactn Ha3zHaueHUs (MIPUMEHEHHUS) TMOYBBI, MCXOJ1 W3 KAa4eCTBEHHOTO M KOJIWYECTBEHHOTO COCTaBa. AHanu3
HOPMaTUBHOM JOKYMEHTAIINH.

Ponb HeopraHMYecKHx BEIIECTB B KAUECTBE MUHEPATBHBIX YAOOPEHUH, YITYUIIUTEICH MTOYBHI.

Cocras MHHCPAJIBbHBIX y,[IOGpGHI/Iﬁ U UX NPUMCHCHUC B 3aBUCHUMOCTU OT COCTaBa NOUYBBI U €€ PA3HOBUIAHOCTHU.
B3anMocBs3b cocTaBa y1o0peHHi 1 UX BIUSHUS Ha BETETAaTUBHBIC CBOMCTBA U TIJIOIOHOIICHUE PACTEHUH.

JlabopaTopHble 3aHATHSA

HccnenoBanne XUMHYECKOTO COCTaBa MPOO MOYBHI.
JlabopaTopHas paboTa Ha BEIOOP:




JlabopaTtopHas padota «OO0HapyXKEeHHE HEOPTAaHUICCKUX ITPUMECEH B TIPOOax».

[TpuroToBneHue mnpoObI TOYBHI JJIS WCCIEAOBAHUS KHUCIOTHOCTH/IIEIOYHOCTH, HEOPTAHWYECKUX 3arps3HCHHIA.
OO0HapykeHue XJIOpua- U Cyinb(aT-uoHOB B MpoOe mouBkl. CocTaBlieHHnEe YpaBHEHUH peakiuii oOHapyxkeHus. CpaBHEHHUE
MOJIYYEHHBIX TIOKa3aTeNiel ¢ HOPMATHBHBIMU (CTIPAaBOYHBIMH ) 3HAYCHHUSMHU.

2. JlaboparopHnas pabota «Onpenenenne pH BOIHON BBITSKKY MOYBBI, €€ KUCIIOTHOCTH U IEITOYHOCTH.

HccnenoBanre BOAHBIX BBHITSDKEK OOpa3IOB TOTOBBIX ITOYBEHHBIX CMeceid (Il pa3HBIX THIIOB PACTCHHIA).
Omnpenenenre pH moYBBI ¢ HCHONB30BaHMEM WHAMKATOpoB. OIllEHKa TUIOB TOYB B MPEICTABICHHBIX 00pa3iax
(cuIbHOKHMCITAsS, KUCIIas, CI1a0OKKCIas, HeHTpaibHas, MeIouHas).

Tema 9.1.5. OcHoBHoOe coJep:kaHue 6
Hccnenosanue Teoperuueckoe o0yueHue 2
00BEKTOB Y4eOHo-HcCcae10BaTeNIbCKUIT MPOEKT B 00JIACTH HccienoBaHUs 00beKToB Ouocdepol. O0630p Tem yueOHO-

Guochepsl UCCIIEIOBATENILCKUX MPOEKTOB. AJITOPUTM BBIMOMHEHUS Mpoekta. OrmpeneneHue MNpodIeMbl Hcclaea0BaHUsA. MeTobl 2
MOKCKA, aHajIn3a U 00paboTKH HH(POPMALIMK O IPOEKTE B PA3IMUYHBIX UCTOYHUKAX.
IIpakTHYeckne 3aHATHS 2
O60cHOBaHME aKTYalbHOCTH BIOpaHHOM TeMbl. BhIsiBieHHe po6ieMbl uccneaoBanus. Beioop 00beKTOB 1 METOI0B 1
uccnenoBanus. [TocraHoBKka neneit u 3aaa4 uccnenopanus. OnpeneneHue Mpoaykra uccaepoBanus. OnpeaeneHne ITarnoB 1
COCTaBIICHHE TUTAHA MCCIIEIOBAHNS.
3ammuTa mnpoekra: IlpencraBieHne pe3yabTaTOB  BBITOJHEHUS  yu4eOHO-MCCIIEIOBATENBCKUX  MPOEKTOB 1
(BBICTYIUIEHHE C TIpe3eHTalNEN ).
JlaGopaTopHble 3aHATHUS 2
HccnenoBanue MpeioKeHHOT0 OOBEKTa Ha KHUCIOTHOCTh, LIEOYHOCTh, XUMHUECKHI cOCTaB (3arps3HMUTEINH,
MakKpo- ¥ MUKpodsieMeHThl). OOpaboTka pe3ynbTaToB HccieqoBaHus. OleHKa KauecTBa UCCIeyeMOro 00beKTa, UCX0s U3 2
pe3yIbTaTOB XUMHUECKOTO aHAITN3a.

*Pasnen 9.2. HUccienoBaHue M XHMHUYECKHH aHAIM3 00beKTOB TexHocdepbl (15l YKPYNHEHHBIX IPYNN CcleluaaibHOCTel/ 25
npogeccnii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)

Tema 9.2.1. OcHoBHOe coaepkaHue 4
OcHoBbl JlaGopaTopHbie 3aHATHS 2
nabopaTopHON JlaboparopHast pabota «OCHOBBI JJAOOPATOPHOU MPAKTUKI.

IIPaKTHKH B JlaGoparopHass mocyna U XuUMHUYeckue peakTuBbl. OcCHOBHbIE JlabopaTopHble omnepauud. JlabopaTtopHoe 2
npodecCHOHAIBHEI | oGopynoBanue. TexHHKa Ge30MACHOCTH U MPaBHIIa PaGOTHI (II0BEIEHNS) B TaGOPATOPHUH.
X 1abopaTopusix IIpakTHyecKue 3aHATHS 2




BeimonHeHe THIOBBIX PacyeToB IO TEMAaTHKE SKCHEPHMEHTa (BBIXOJ MPOIYKTa PEaKIMH, Macca HaBECKH, 00BEM
pactBoputensi). OOpaboTka [MaHHBIX, aHAIM3 M OIEHKA UX JOCTOBEPHOCTH (BBIYMCICHHUE CPEIHEr0 3HAYCHHS
HKCHEPUMEHTAIBHBIX JAaHHBIX, orpemHocTh). [IpeacraBienne B pa3andHoil popMe pe3yabTaToB SKCIepuMenTa (Tabimna,
rpaduK, OTYET, JOKJIAMI, IPE3CHTAIIHA)

Tema 9.2.2.

XUMHYECKUH

aHaJIn3

TEXHUYECKUU BOIBI

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Haznauenue texunueckoit Bojbl. TpeOoBaHUS K TEXHUYECKOW BOJE IO TPYIIIIaM MOTPeOICHUSI.

KauecTBO TexHHYECKOW BOABI pa3HbIX BUAOB. XHMHUECKUW aHANU3 M IPOU3BOJCTBEHHBIH KOHTPOIb COCTaBa
TeXHUYeCcKOH Boibl. CYIIHOCTh METOa TUTPOBAHUSI.

AHanu3 TeXHUYECKOM BOJIbI Ha KECTKOCTh U JIpyrue nokasarenu. KUcIoTHOCTh U 1IeI0YHOCTh BOoAbl. Onpenenenne
o01eii 1 CBOOOIHOH IIEIOYHOCTH (KUCIOTHOCTH) METOIOM TUTpoBaHus. pH cpeasl U MeTonbl ee onpenenenus. JKecTkocTh
BOJIbl M METO/IbI €€ OIPEJICTICHHUS.

IlpakTH4yeckue 3aHATUSA

Crioco0n1 BBIPAXKCHUSA KOHICHTPALNH paCTBOPOB: MAaCCOBad A0 PAaCTBOPCHHOI'O BEIICCTBA, MOJIApHAd U MOJIAJIbHAA
KOHICHTpalnH. TI/ITp pacTBOpa. Pemenue IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKUX 3aJlaHuM Ha pacueT KOHLICHTpaI_II/Iﬁ
3arpA3HAOIINX BEHICCTB U UX CPABHCHUC C MPCACIIBHO JOITYCTUMBIMU KOHICHTPAIIUAMHA (HHK)

JlaGopaTopHble 3aHATHUS

HccnenoBanne XUMHUYECKOTO COCTaBa MPOO TEXHUYECKOM BOIBI.

JIaGoparopHas paboTa Ha BBIOOD:

1. JTabopaTtopHnast pabota «OmnpenesnieHne XJI0pUI0B METOJIOM TUTPOBAHUS B TEXHUUECKOU BOJIEN.

Omnpenenenne XJIOPUI-UOHOB METOJIOM apreHTOMETPHH ¢ (UKCHPOBAHMEM KOHIIA TUTPOBAaHHWS MO MeToxy Mopa
(ocamuTenrHOE TUTPOBAHNUE).

2. JJaboparopnas padota «OnpeesieHre )KeCTKOCTH TEXHUIECKON BOABI METOJIOM TUTPOBAHUSIM.

KomMriekconomeTpruyeckoe onpeaeneHue KECTKOCTH (CyMMBbI MOHOB KajbIMS W MarHusi) B cpele aMMOHUIHO-
ammuauHoro Oydepnoro pactsopa (pH 9-10) mo oOpazoBaHHI0 ¢ TPUIOHOM b MaloAMCCOIMUPOBAHHBIX KOMILIEKCHBIX
COEIMHEHHUI.

Tema 9.2.3.

XUMHYECKUH

aHaJInu3

BO3/TyXa

OcHoBHOE coaep:xaHue

Teopernyeckoe o0yueHue

XUMHUYECKUH COCTaB aTMOC(EepHOro BO3yXa, Bo3ayxa paboueil 30HbI. BpeaHble BemecTBa U MPUMECH B BO3JyXe
KHUJIBIX TIOMELICHUH, B BO3ayxe paOoueil 30HbL. HopmaTuBHBIE TOKyMeHTHI. [locnmencTBusi BO3IEHCTBHS BBICOKOM
KOHILICHTPALUX YIJIEKHMCIIOrO ra3a Ha OpraHu3M 4ejoBeKa. MeponpuaTHs M0 CHUKEHUIO YPOBHS 3arpsi3HEHHOCTH BO3JyXa
HCCIIelyeMOW KOMHATHI.




IIpakTHYeckue 3aHATHS

['uruenuyeckasi OlEHKAa CTENEHHM 3arpsA3HEHHs] BO3JlyXa IMOMEIIEHUS Ha OCHOBE COIIOCTABIICHUS KOHIEHTpPALUU
JMOKCH/IA YTJIepo/ia C COOTBETCTBYIOIUM TUTHEHUUYECKUM HOPMAaTHBOM.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUN HAa PAcyEeT KOJIMYECTBA BEIIECTBA, KOHLIEHTpAIUH
BPEIIHBIX MPUMeEceil B aTMOC(EPHOM BO3yX€E U BO3AyXE MOMEIICHHH.

JlabGopaTopHble 3aHATUSA

JlabopatopHas padota «OnpeeneHue coaepKaHus YIICKHCIOro Ta3a B BO3IyXe MOMEIICHHUS SKCIPECC-METOTOMY.
HccnenoBanre mnpod Bo3zayxa paboueid 30HBL OmpenelieHHE COIEpKAaHUS YIICKUCIOro ra3a B BO3JIYyXE IOMEUICHUS
AKCHPECC-METOIOM.

Tema 9.2.4.
XUMUYECKUHN
aHam3 mpo6
MaTepHaoB
CTPOUTEITHLHO-
pecTaBpalOHHOM
JIeSITeIbHOCTH |
JIu3aiiHa

OcHoBHOE€ CoacpKaHue

Teopernueckoe o0yueHue

KJIaCCI/I(l)I/IKaIII/DI MaTCpHraioB, HCIIOJIb3YCMbIX B CTpOI/ITeJIBHO-peCTaBpaHHOHHOfI ACATCIIBHOCTU I10 COCTaBy, HUX
Ha3HA4YCHUC U IIPUMCHCHUC. XUMHUYECKUIN aHaIu3 MaTcpruajioB CTpOI/ITeHBHO'pGCTaBpaHHOHHOﬁ ACATCIIBHOCTH U ,HH3aﬁHa.
XHUMHYECKHUM COCTaB IIMIMCHTOB, KpaCI/ITeﬂeﬁ, BAKYIIHUX CMCC@I‘/‘I, OCOOEHHOCTH HX CBOWCTB U INpUMCHCHHA B
HpO(l)GCCHOHaHBHOﬁ ACATCIIBHOCTH. BCH_IGCTBa, HCIIOJIb3YCMBIC B KaUC€CTBC IIHIMCHTOB M CBA3ZYIOIIHUX MAaTCpPUAJIOB.
I/ICTOpI/IquKaﬂ CITpaBKa. COBpeMeHHHe MaTCpHraJibl.

HpaKaneCKne 3aHATUSA

KauecTBeHHBII M KOJIMYECTBEHHBIH COCTaB MPOO MaTepHajioB CTPOUTEIbHO-PECTABPALMOHHOW JESATENbHOCTH U
nu3aiiHa. Kitaccugukanus Kpacok MO YKpPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCHMOCTH OT MCHOJNb3YEMBIX MUTMEHTOB U
cBsA3yrOLMX BemlecTB. OmnpeneneHue cocTaBa Kpacok Ha COJIEp)KaHHE MUKpPO M MaKpOd3JeMEHTOB. PelieHne mpakTHKO-
OpPUEHTUPOBAHHBIX 33JaHUI 110 XUMUYECKOMY aHaJIM3y MPO0 MaTepraIoB CTPOUTEIbHO-PECTABPALIMOHHON JIEATENbHOCTH U
JIu3aiHa.

JlabGopaTropHble 3aHATUA

HccnenoBanne MatepraioB CTPOUTEIBLHO-PECTABPALIMOHHOMN AEATEIbHOCTU U IN3alHA.

JIaGoparopHas paboTa Ha BBIOOD:

1. JTaboparopHas pabota «M3roroBienue kpacok (mogo0p MUTMEHTOB U CBS3BIBAIOIINX BEILIECTB)».

HccnenoBanne NpUPOAHBIX MHUHEPANIOB, IOJYYEHHE IUTMEHTOB IyTEM XHUMHUYECKHUX peakluil, OmpeaeseHne
CBA3YIOLIMX MaTepuanoB. CpaBHEHHE YKPBIBUCTOCTH M MPO3PAYHOCTH MOIYYEHHBIX KPACOK MyTEM HAHECEHUsS UX Ha JIUCT
Oymaru.

2. JJaboparopnas padota «MccnenoBaHue CBOMCTB BSOKYIIMX BEIIECTB HA MPUMEPE THUIICAY.

OmnpeneneHre CKOPOCTH CXBAaTbIBAaHUSI TPUPOAHOTO M CTPOUTENbHOro rumca. OakTopbl, yCKOpSAOIIHE HU
3aMeUISIIOIIME CXBaTbIBAaHWE IPUPOJHOrO rurmca. ['umncoBoe TecTo, TemrepaTrypa ero 3actbiBaHus. CpaBHEHHE CKOPOCTH




CXBaTbIBaHHA IIPUPOAHOIO U CTPOUTCIBHOI'O0 THUIICA, OIIPCACICHHC (I)aKTOpOB, BJIMAIOIIUX Ha CKOPOCTH CXBAaTbIBAHUIA
CTPOUTCIIBHOI'O T'HIICa, OMPECACIICHUC TEMIICPATYPhI 3aCThIBAHUA T'MIICOBOT'O TCCTA.

Tema 9.2.5. OcHoOBHOE coepKaHue 6
Hccnenosanue Teopernueckoe o0yuenune 2
00BEKTOB Y4eOHO-HCCIeIOBATEIbCKII TTPOEKT B OOJIACTH HCCIeNOBaHUS 00BEeKTOB TexHocdeprl. OO630p TeM yueOHO-
TEXHOC(HepbI UCCIIEIOBATENILCKUX IMPOEKTOB. AJITOPUTM BBINIOJNHEHUST Mpoekra. OrmpeneicHue MpoOJIeMbl HCCIEAOBaHUSA. MeETObI 2

MOWCKA, aHaIM3a U 00padoTKH HH(DOPMAIIMK O MPOCKTE B PA3TMYHBIX UCTOUHHKAX.
IIpakTHYeckne 3aHATHS 2
ObocHOBaHME aKTyaJIbHOCTH BHIOPAHHOH TeMBbl. BhisiBIIeHHE TpoOIeMBbl UccienoBanus. BeiOop 00bEKTOB 1 METOI0B
uccinenoanus. [loctanoBka meneit u 3aga4 uccienoanus. OnpeaeneHue NpoayKTa uccieaopanus. OnpeieraeHue STanoB U 1
COCTaBJICHHE IJIaHa UCCIIETOBaHUSI.
3amura npoekra: IlpencraBieHue pe3yiabTaTOB  BHINOJHEHHS  Y4eOHO-MCCIEIOBATEIbCKUX  MPOEKTOB 1
(BBICTYILIEHUE C MIPE3EHTAIINEH ).
JlabGopaTopHble 3aHATHUS 2
HccnenoBanmne mpeasioxkeHHOTO O0OBEKTa Ha KHCIOTHOCTH, IMIEIOYHOCTh, XMMHUYECKUN COCTaB (3arpsi3HUTEINH,
MaKkpo- U MUKpodieMeHThl). OOpaboTKa pe3yabTaToB HccienoBanusa. OeHKa KauecTBa UCCIeAyeMOro 00beKTa UCXOIS U3 2
pe3yIbTaTOB XUMHUECKOTO aHAITN3a
CamocrosiTenbHas
[ToaroroBka k cjaue TEOPETUIECKOTO MaTepraia
pabora
IMpomexyToOUHASI ATTECTANMSA MO JUCHUILIMHE (IK3aAMEH)
Bcero 144




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

OcHnosnasn riumepamypa

1. Xumus: yuyeOHUK s cpemHero mpodeccruoHaabHOro obpaszoBanms / FHO.A.
Jle6enes, I'. H. ®anees, A.M. I'omy6es, B.H. [llamoan; mox o6mei pegaknueii ['.H.
daneeBa.— 2-¢ u3., nepepad. u gon. — Mocka: M3natensctBo FOpaiit, 2023.— 431
c.— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcer :
aneKkTpoHHBbI // OOpasoBatensHas 1uiatdhopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (nara oopamenus: 10.11.2023).

/Jlononnumensvhan a1umepamypa

1. Aundunorenora, MN.B. Xumus: ydyeOHMK H TPAKTHKyM JJiI CPEIHETO
npodeccruoHanbHoro oopazosanus / M1.B. Andunorenosa, A.B. badkos, B.A. [Tomnkos.

— 2-¢ m3a., ucnp. U gom.— MockBa: M3marensctBo FOpaiit, 2023. — 291 c.—
(ITpodeccuonanpaoe ob6pazoBanue). — ISBN 978-5-534-11719-6. — Texkct
anekTpoHHbit  //  OOpasoBarenbHas tuiatrgopma FOpaiir  [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 odecnevyeHusi 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Haumen Haznauenue
OBaHME
MS Windows 7 KoHTponb HCIONB30BaHUS W paclpeieiicHus pPecypcoB

BBIUMCJIIUTECIBHON CHUCTEMBI M opraHu3anus BBaHMOHCﬁCTBHH
IMOJIB30BATCJIAA C KOMIIBIOTCPOM.

MS Office 2010 Co3manne © pPENaKTHPOBAHHE TEKCTOBBIX JIOKYMEHTOB,
00paboTKa TAaOJUYHBIX JAHHBIX M BBITOJHCHHI BBIYHCIICHUN;
MOJArOTOBKA  JJIGKTPOHHBIX  MPE3CHTALMH;  CO3MaHHe U
pEeIaKTHPOBAHHE PHCYHKOB U JEI0BOM rpaduKH.

Sun Rav Software NHCTpyMEHT KOMITBIOTEPHOTO TECTHUPOBAHUS W CO3/IaHUS
DJICKTPOHHBIX KHHUT ¥ YUCOHHUKOB.
Sumatra PDF IIporpamma fu1st IpOCMOTpPA INEKTPOHHBIX TOKYMEHTOB
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 arpapHo-
TEXHOJIOTMUECKHi yHHBepcuTeT 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 OnucanneMaTepuAJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOW [IJIS OCYHIeCTBJIEHUSA
00pa30BaTEJIbHOI0 MPOLECCa M0 IMCHUILINHE (MOIYJII0)
HanmMmenoBaHue cnieruaibHBIX OCHAIIICHHOCTh CIIEIMAILHBIX ITOMEIICHUN H

IOMEIIECHUN U TOMEIICHUN JUIA MTOMEIIEHUM JIJISI CAMOCTOSATEIIbHONU PabOThI

CaMOCTOSATENIbHON pabOThI

692510, [Ipumopckuii Kpaw, VYyeOnast ayautopusi i OPOBEIEHUS
3aHATUHN JIEKLIMOHHOIO TUIIA, CEMUHAPCKOI0 THIIA,

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

VYccypuiick, np. biatoxepa, a. 44,
atax 4, Ne momenienus 404, 118,5 xB. 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,

METUIMHCKUMI mkaduuk, UH(OPMAIIIOHHBIE

IJI1aKaThl, OTHETYIINUTCIIb.




692510, [Ipumopckuii kpai, Aynutopust A1 CaMOCTOSTENIbHOM padoThI
oOyJaromuxcs, KOJIMYECTBO MOCAT0YHBIX MECT —

42, yueOHbIe CTONBI — 12, KOMIBIOTEPHBIEC CTOJIBI
sraxk 1, Ne momemenus 124, 95,3 19 TIK 19

VYccypuiick, np. batoxepa, a. 44,

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 OUEHOYHBIX CPEACTB UIS MNPOBeJAeHHS MNPOMEXKYTOYHOH AaTTeCTALMHU
o0yyaromuxcs Mo JUCUUILIHHE (MOXYJII0) (a8/151emcs 0mOeNbHbIM OOKYMEHMOM,).

5 IlepeyeHb y4eOHO-METOAUYECKOT0 OOecnevyeHHs JJIsi CAMOCTOSITEJIbHOH PadoThI
o0y4yaromuxcsi Mo JMCUUILINHE (MOTYJII0)

1.Xumusa. Meroauueckue ykazaHus K JaOOpaTOPHBIM, MPAKTHUYECKUM 3aHITHSIM U
CaMOCTOSTENIbHOU paboTe JjIsl 00yUYaroIIuXCcsl CpeHero mpopecCuoHaIbHOTO0 00pa30BaHus 10
crenranibHOCTH 36.02.01 Betepunapus / ®I'BOY BO III'ATY; coct: O.A. Hukynuna. -
VYeceypuiick, 2023. - 35 ¢.

6 Ocol0eHHOCTH peaju3anMu JAUCHUIUVIMHBI  (MOAYJsl)) s O0y4YalIIUXCH €
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
3I0pOBbSI HAa OCHOBAaHUM MHCHMEHHOTO 3asBJICHUS] AUCUUIUIMHA PEATU3YETCS C YYETOM
0COOEHHOCTEH MCUXO(PU3UUECKOTO Pa3BUTHS, UHJMBUIYAIbHBIX BO3MOXXHOCTEH M COCTOSIHUS
3M0pOBbsl  (anmee - WHAWBHIYAIBHBIX oOcoOeHHOocTel). OOecreunBaeTcss COOIIOECHUE
clenyomux oO0mux TpeOOBaHMIA: WMCIOJb30BAaHUE CIEIUATBHBIX TEXHUYECKUX CPEICTB
00y4YeHHUs] KOJUIEKTUBHOTO Y WHJMUBHUAYaJIbHOTO TIOJIb30BaHUS, NPEIOCTAaBICHUE YCIYT



accucTeHTa (TMOMOIIHMKA), OKAa3bIBAIOIIETO TaKOMy OOydaromemycss HeoOXOIuMYyIo
TEXHUYECKYIO TIOMOIIlb, O0ecTIeYeHre JOCTyIa B 31aHUS ¥ TIOMEIEHUS, T/I€ IPOXOAST 3aHATHS,
Jpyrue ycinoBusi, 03 KOTOPhIX HEBO3MOXKHO HIIM 3aTPYJHEHO U3yUYEHUE AUCIUTLINHBL.

6.2 O0ecnieuenue cod/I0AeHNsI 00IIMX TPeOOBAHUIA

[Ipu peamuzanuu OUCHMIUIMHBI HA  OCHOBAHMM NHUCBMEHHOTO  3asBJICHUS
oOyyaromierocsi odecrieunBaeTcs COOJIIOICHUE CIEAYIOMUX OOHIMX TpeOOBaHUIA: MPOBEACHUE
3aHATUN U1l CTYJEHTOB-UHBAIUAOB M JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSMH 3/I0POBbSI B
OJIHOM  ayJAuUTOpPUM COBMECTHO C OOYYaloOIIMMHUCA, HE MMEIOINIMMU OTrPaHUYEHHBIX
BO3MOXKHOCTEH 3/T0POBBSI, €CIIU ITO HE CO3JACT TPYJAHOCTEH NIl 00YUYaIOIINXCs; TPUCYTCTBUE B
ayJIMTOPUM ACCUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOMIETO(MX) OOYyYaOIUMCS HEO0OXOAUMYIO
TEXHUYECKYI0 TIOMOIIb C YYE€TOM HUX WHIUBUIYAJIbHBIX OCOOCHHOCTEW Ha OCHOBaHUU
MACHbMEHHOTO 3asBJICHUS; TMOJIb30BAaHUE HEOOXOAUMBIMU OOYUYaIOIIUMCS TEXHUYECKUMH
CpeICTBaMU C YYETOM UX UHAMBUIYATbHBIX OCOOCHHOCTEH.

6.3 loBegenne 10 cBeeHHSA 00YYAIOMINXCHA ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMH
310POBbA B JOCTYIHOM AJ1s1 HUX (opMe BceX JIOKAJTbHBIX HOPpMAaTUBHBIX akTOB PI'BOY
BO IIpumopckuii TATY

Bce nokanbabie HopmaTuBHble akThl @PI'BOY BO III'ATY no Bompocam peanuzanuu
JaHHOW JTUCUUIUIMHBI (MOJIyJIsl) TOBOJSATCS 10 CBEJACHHUS OOYYaIOIIMXCS C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI B IOCTYITHOM JUIsl HUX (popMe.

6.4 Peanm3anusn yBeJIUYeHHUS NPOAOJIKUTEIbHOCTH MPOXOKACHUS
MPOMEKYTOYHON ATTECTALUMM IO OTHOLICHHI0 K YCTAHOBJICHHOHN IPOJOJIKMTEIbHOCTH
AJIA 00Y4YAKOLIEerocs ¢ OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbA

dopma NpoOBEACHUS TEKYIIEH U MPOMEKYTOUYHOM aTTECTAlUM MO JUCUUIUIMHE IS
oOyJarouuxcsi MHBaJUAOB M JIAL C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU  3JI0POBbSI
YCTaHABJIMBAETCA C YYETOM MHAUBUAYAJIbHBIX MCUXO(PU3NUECKHX OCOOeHHOCTEH (YCTHO,
NUCbMEHHO Ha Oymare, NHUCbMEHHO Ha KOMIIbIOTepe, B (opMe TECTUPOBAHHUS U T.IL).
[IpOROIKUTENBHOCTE NPOXOXKACHUS NPOMEKYTOYHOM aTTECTallMM 110  OTHOLIEHUIO K
YCTAHOBJICHHOW  IPOJOJKUTEIBHOCTH  YBEJIIMYMBACTCS IO MUCBMEHHOMY  3asiBIICHHUIO
oOyyJarouierocss C OrpaHUYEHHBIMH BO3MOXHOCTSIMU  310pOBbs.  [Ipol0OKUTENEHOCTH
MOJATOTOBKM 00OyYaronIerocs K OTBETY Ha 3a4eTe yBelMuuBaeTca He MeHee yeM Ha 0,5 daca.



