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1. O0mas xapakTepucTHKA NPUMEPHO padoueil mporpaMMsl 001e00pa3oBaTeJbLHOM
AUCHMILIHHBI «XHMHUS»

1.1. MecTO0 AMCUMIIMHBI B CTPYKTYpe OCHOBHOI mpodeccHoHAIbLHOH 00pa3oBaTebLHOM
NMPOrpamMMbl

OO0meoOpa3oBaTenbHass AUCHHUIUIMHA «XUMHUS»  SBIAETCS  00S3aTENBbHOM  YacThiO
00111e00pa30BaTEILHOTO IHUKJIa 00pa3oBaTebHONU Tporpammel B cootBeTcTBUU ¢ ®I'OC CIIO
no mnpodeccun 19.01.18 AmnmapaTduk-orneparop IPOU3BOACTBA MPOAYKTOB THTAaHUS U3
PaCTUTEIBHOTO ChIPbSL.

1.2. llesan U nJIaHMpyeMble pe3yabTaThl OCBOCHH S JUCIUIJIMHBI
1.2.1. Heau u 3aga4u AMCHUIIJIMHBI

DOpMUPOBAHHE Y CTYAECHTOB XMMUYECKOW COCTABJISAIOLIEN €CTECTBEHHO-HAYYHON KAPTHUHBI
MHUpa KaK OCHOBBI TMPUHATHS PpEHICHUH B JKU3HEHHBIX M IPOU3BOJICTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOI'O MTOBEJICHUS B PUPOIHOM CpeJie.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
SABJICHUA B OKpY)KalOlIeW cpeae, IEIOCTHOM Hay4dHOM KapTHHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS TNPOBOJUTH PACUEThl MO XUMHUYECKHM (opMmyrnaM U ypaBHEHUSIM
XUMHUYECKHX peakluid, T[UIAaHUPOBaTh W HWHTEPIPETHPOBATH PE3yAbTaThl XUMHUYECKUX
9KCIIEPUMEHTOB,

3) chopMupOBaTh HABBIKK MPOBEICHUS XUMUYECKUX IKCTICPUMEHTAIBHBIX HUCCIICTOBAHUI
¢ coOmoieHreM TpaBUl  0€30mMacHOr0 OOpamieHusi ¢ BEIMeCTBAMH H  JTAOOPATOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OIICHUBATH, TPOBEPSATH HA JIOCTOBEPHOCTh U 0000IIaTh
uH(GOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuIHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TOCJIEICTBUS CBOCH JAESITEIBHOCTH U
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOIIECCOB;

6) cdhopmMupoBaTh TOHHUMAHWE 3HAYMMOCTH JOCTIKCHHH XHWMHUYECKOW HayKd U
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATILHOMN M MTPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanmpyemblie pe3yJbTaTbl OCBOECHHUS 001I€00PA30BATEIbLHOM IUCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koan
HAUMEHOBaHME
(popmupyembIx
KOMIIeTeHIN I

IInanupyemMblie pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3ama4y
npodecCHOHATBHON
JeSITeIbHOCTH
PUMEHHUTEIBHO K
pPa3TUYHBIM
KOHTEKCTaM

B yacTH TPpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTHUCCKOW U
COIIMAIbHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIUUPOBATH,

IJIAaHUPOBATh M CaAMOCTOSATENIBHO  BBIMIOJNHATH — TaKylO
NESTEIbHOCTD;
- HHTEpeC K pa3IuHbIM cdepam  MpodecCHoOHATHHON
NESITEIIbHOCTH,
Ogaagenue YHUBepPCAJIbHBIMU Y4eOHbIMU

MO3HABATEJAbLHLIMH ACHCTBUSIMMU:

a) 0a3oBble JJOrMYecKUe AeCTBHS:

- CaMOCTOSITENbHO (OPMYIUPOBATH U  AKTYaJU3UPOBATH
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CYIHGCTBGHHBIﬁ HpI/I3HaK HNJIX OCHOBAHUA OJIs1
CpaBHEHUS, KJIacCU(PUKAMKA U 000OIICHUS;

- OHpeI[eJ'DITB noejan ACATCIIbHOCTH, 3aJaBaThb HapaMeTpBI n
KPUTEPHUU UX JTOCTHUKECHUS;

- BBIABIATH  3aKOHOMEPHOCTH U MNPOTHUBOPEYUST B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPpPEKTHUBbI B JCSITEIbHOCTb, OLEHUBATH
COOTBETCTBUE  pPE3yJbTAaTOB IENSIM, OLEHUBAaTh PHUCKU
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- Dpa3BUBaTh KpEAaTUBHOE MBIIUICHHE TPU  PEIICHUU

YKU3HEHHBIX TIPoOIIeM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

- BJIANETh HAaBBIKAMH  Y4€OHO-HCCIEIOBATEIbCKOW U
MIPOEKTHOM EATEIbHOCTH, HABBIKAMH pa3penieHus mpooem;

- BBISIBIATE NPUYUHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJM3UpOBATh 3aJlady, BBIIIBUTATh THIIOTE3Y €€ PEIICHMUSI,

- BJIQJEThb CUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKIIFOYAET:
OCHOBOIOJIAralolue TMOHATUS (XMMHYECKHH JJIEMEHT, aTOM,
3NIEKTpOHHAast 000JI0UKa aToMa, s-, p-, d-3MEeKTpOHHBIE OpOUTAIN
aTOMOB, WOH, MoOJIEeKya, BaJICHTHOCT,
ANEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, YriIepOoIHbIN
ckener, (yHKUIMOHAIBbHAS Tpynmna, paauKal, HW30MEpHs,
U30MEpPBI, TOMOJOTHYECKHH psA, TOMOJIOTH, YIJIEBOAOPOBL,
KHUCTIOPOJI- W a30TCOACpXKAIIUE COCTUHEHUS, OHOJOTHYeCKU
aKTHBHBIC BemiecTBa (YrJeBOABI, JKHUPBI, OCIKH), MOHOMED,
oJINMeEp, CTPYKTYpHOE  3B€HO,  BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS, KpUCTa/NIMYecKasl penieTka, TUIbl XUMHYECKHX
peakuuii  (OKHCIUTEILHO-BOCCTAHOBHTEIBHBIC,  JK30- U
SHJOTEPMHUUYECKHE, PEaKIUd HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
JTUCCOLMAIUs,  OKHCIUTENb,  BOCCTAHOBHUTENb,  CKOpPOCTb
XUMUYECKON peaklMh, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX BEIIECTB
A.M. BytnepoBa, Teopusi 3IEKTPOJUTUYECKON HUCCOLUALINU,
nepuoanueckui 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH SI3BIK XHMUH,
dakTosornueckre CBeACHMs O CBOMCTBAX, COCTaBe, MOITYYSHUH U
0€30MacHOM HCIOJb30BAaHUN BAKHEHIINX HEOPTraHWYECKUX U
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTHUECKOH AEATEeIbHOCTU
YEJI0BEKa;

- YMeThb BBISBIATH XapaKTEepHbIE MPHU3HAKU U B3aUMOCBS3b
M3YYEHHBIX MOHITHM, MPUMEHSATH COOTBETCTBYIOIIUE MOHSTHS
IpU ONUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB W UX MPEBpAlICHUMN; BBISBIAThH
B3aMMOCBS3b  XMMHUYECKMX 3HAHMW C  TOHATUSMU U
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HaXOAUTb  apryMeHTbl  JUIsl  JOKa3aTelbCTBA  CBOMX
YTBEPKACHHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PEIICHNUS;

- QHAIM3MPOBATh IIOJIyYEHHBIE B XOJ€ pEIICHUs 3a7auu
pe3yJIbTaThl, KPUTHYECKH OLEHUBAaTh HX JOCTOBEPHOCTb,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- YMETb IICPEHOCUTHh 3HAaHUSA B IIO3HABATCIBHYI0 U
NPaKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUS W3 DPA3HBIX IPEIMETHBIX
oOuacreii;

- BBIABUIAaTh HOBBIE HJIEH,
MOJXO/Ibl U PELICHUS;

- CIIOCOOHOCTh UX UCIOJIb30BAaHUS B I03HABATEIbHOM U
COLIMAJIbHON IIPAKTUKE

npeajiaratb OPUTHHAJIBHBIC

MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;
- YMETh UCHOJB30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAMHEHUN
MEXIYHAPOAHOIO CO3a TEOPETUYECKOM U IPUKIATHOW XUMHUHU
U TpUBHMANIbHBIE Ha3BaHHUS BaXKHEWIIUX BELIECTB (ITUJICH,
aneTulieH, [mnepudH, ¢eHon, (opmanmpierun, yKCyCHas
KHUCIOTA, TJUIUH, YrapHBIM ra3, YIJIEKUCIbIM ras, aMMuax,
raimieHasi WM3BeCTb, HEraiieHass HM3BeCTb, IHUThEBas cola U
IPYTUX),  COCTaBIATh  (OPMYJIbI  HEOPraHWYECKUX U
OpraHWYECKUX BEUIECTB, YPaBHEHUS XUMHUYECKUX pEaKIIui,
OOBSACHATH UX CMBICI; MOATBEPKAATh XapaKTEPHbIE XUMHUECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU U
3alUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YyMeTb  YCTaHaBJMBaThb MPUHAMIEKHOCTb  H3YUECHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BEILIECTB K OIpeleIeHHBIM
KJIaccaM M TpYINaM COEAMHEHUMN, XapaKTepUu30BaTh UX COCTaB U
BOKHEHIIIME CBOWCTBA; ONMPEACIATh BUAbI XUMHUYECKUX CBSI3EU
(KoBaJIeHTHAsi, WOHHAs, METAUTUYECKasi, BOJOPOJIHAsS), THIIbI
KPUCTAILTMYECKUX  PEHIeTOK  BEIIeCTB;  KJacCcU(UUIUPOBATH
XUMUYECKHUE PEaKIINH;

- chopMupoBaTh HPEJCTABICHUS: O MaTepUaIbHOM €IWHCTBE
MHpa, 3aKOHOMEPHOCTSIX U [MO3HABAEMOCTH SIBIEHUU MPUPOJIBI; O
MECTe€ U 3HAQUEHWU XMMHUU B CHUCTEME €CTECTBEHHBIX HayK U €e
poii B OOECTIEUYEeHUH YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA: B
perieHuy mpo0IeM dKOJOTHIECKON, YHEPTETUUECKON 1 MUIIEBON
0€30MacHOCTH, B Pa3BUTHHM MEIULMHBI, CO3IaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB OHHEPrUHM, B OOECHedYeHUuu
pAIlMOHATILHOTO  TPUPOJIOTIONB30BaHUS, B  (OpMHUpPOBAHUU
MHUPOBO33pEHUSI U O0Omed KyJIbTypbl 4YellOBEKa, a Takke
IKOJIOTHYECKA O0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO
Y TIPUPOJHOM Cpenie;

- BJIAJICThb CUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAralolue TMOHATUS (JOMOJHUTEIBHO K CHCTEME
MOHSITHI  0a30BOTO  ypPOBHSI) - HW30TOMBI, OCHOBHOE U
BO30Y)XJICHHOE COCTOSIHME aroMma, THOpUIu3anmsi aTOMHBIX
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opoOuraneii, xumuueckas cBsizb (" " u "', KpaTHbIC CBS3H),
MOJIIpHAsl KOHIIEHTpalus, CTPyKTypHas ¢opMyna, H30Mepus
(cTpykTypHasi, reoMeTpuueckas (I[UC-TPaHC-U30MEpHsi), THIIbI
XUMHYECKHX pPEaKIHil (roMo- U TeTeporeHHble, OOpaTUMbIe U
HEoOpaTHMBIE), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIC CHUCTEMBI),
KPUCTAJJIOTUAPATHL,  CTEMEeHb  JUCCOLMALMM,  AJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXKAIlUe B OCHOBE IOHHUMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH  XUMHUYECKUX  SIBJICHHIA,
COBpPEMEHHBIE TMPEACTABIEHUS O CTPOCHUM BEIIeCTBa Ha
aTOMHOM, MOJICKYJISIPHOM ¥  HaJMOJICKYJISPHOM  YPOBHSX;
NpEJCTaBICHUsT O  MeXaHM3MaX XHMHUYECKUX  peakIuii,
TEPMOJIMHAMHYECKUX ¥ KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
IPOTEKaHHs, O XHMMHYECKOM PAaBHOBECHM, JTUCIEPCHBIX
cucreMax, (paKTOJIOTMYECKHE CBEIEHHs O CBOWCTBAX, COCTaBE,
MOJlyueHUu U  OE30MacCHOM  HUCIOJB30BAaHWU  BaKHEHIINX
HEOPraHMYECKUX U OPraHMYeCKMX BEIIECTB B OBITY U
MPAKTUYECKONH JIEATENbHOCTH YeNOBeKa; OOIIMX Hay4YHBIX
NPUHIUIIAX ~ XUMHUYECKOro  MPOM3BOJACTBA (HA  mpuMepe
IPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHakKa, METaHoJa,
nepepaboTku HeDTH),

- YMEThb NIpPOBOAUTH pacueThl MO XUMHUYECKUM (opMylnaM u
YPaBHEHHMSIM  XHMHUYECKUX PpEaKIUil C  HCIIOJb30BaHHEM
bu3nvecKkux BeIWYMH (Macchl, 0ObeMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOLIMX BELIECTBA C KOJIWYECTBEHHOMU
CTOPOHBI: pacyeThl MO HAXOXKACHUIO XHUMHUYECKOH (popmyIbl
BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BELIECTBA)
NPOJYKTa PEaKkluu, €clid OJHO M3 UCXOAHBIX BEIIECTB JaHO B
BUJIE pacTBOpa €  ONpPEACIICHHOW  MacCOBOWM  JOJEH
pacTBOPEHHOTO BEIIECTBA WM JaHO B HW30BITKE (MMeeT
NPUMECH); pPacdyeThl MAacCOBOW WM OOBEMHOM HOIHM BBIXOJA
MPOJIYKTa PEaKIMH; pacueThl TeruioBoro 3ddekra peakiui,
00BEMHBIX OTHOLICHUH Ta30B;

- YMEeThb BBISBISATh XapakTepHbIE MPHU3HAKU U B3aUMOCBS3b
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N3YUCHHBIX HOHﬁTHﬁ, MNPUMCHATH COOTBCTCTBYIOINHUC IMOHATUA
IpU ONUCAHWHU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHu4YeCKUX BCHICCTB U HX HpGBpElI.LIGHHﬁ; BBIABIIATH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAaHUM C  TOHATHUSAMH U
MPEJICTABICHUSIMEA JIPYTUX MPEIMETOB AJisi 00jee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHHS CYIIHOCTH MaTepHaIbHOTO €IMHCTBA
MHpa; MUCIOJIb30BATH CHCTCMHBIC XWUMHWYCCKUC 3HAHUA I
OOBSICHEHUS! W  TMPOTHO3UPOBAHUS  SBJIECHUH, HMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMHYECKUX COETUHEHUI
MEXIYHAPOJAHOIO CO3a TEOPETUYECKONM U IPUKIATHOW XMUMUHU
Y TPUBHAJIBHBIC HA3BAHMSI BEILIECTB, OTHOCALIUXCS K U3yYEHHBIM
KJlacCaM OpraHWYeCKUX M HEOPraHWYEeCKUX COENMHEHUI;
UCIIOJIB30BaTh XMMHUYECKYIH) CHUMBOJIMKY JJISI COCTaBIICHMS
dbopMynl  HEOPTaHWYECKUX  BEIIECTB, MOJICKYISPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX U CKEJIETHbIX)
dbopMynl OpraHMYECKHX BEHIECTB; COCTaBISATh ypaBHEHUs
XUMUYECKHX  pEakuMd M  pacKpblBaTb HMX  CYIIHOCTb:
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ nocpcaACTBOM
COCTaBJICHHUS DJICKTPOHHOTO OallaHca JTHX PEaKIUui; peakiuit
HOHHOT'O obMeHa myTeM COCTaBJICHUA ux ITIOJHBIX n
COKpAIllCHHBIX HOHHBIX YPAaBHEHWMW; pEaKkIUil T'HAPOJIN3a,

peakiui KOMILIEKCOOOpa3oBaHus (Ha npumMepe
TUAPOKCOKOMIUIEKCOB IIMHKA W QJIIOMUHHUSA); TIOJATBEPKIATh
XapaKTepHBIC XUMHYECKHE CBOMCTBa BEILIECTB

COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3alUCSIMU YpaBHEHUM
XAMHYECKUX PEaKIUi;

- YyMETh KJIacCHU(UIMPOBATh HEOPTaHUYECKUE M OPTraHUYECKHE
BEIIECTBA U XUMHUYECKHE PEaKIUU, CAMOCTOSITEIbHO BBIOMPATH
OCHOBaHUSI WM KPUTEPUU I KJIACCH(UKAIMU HM3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaXKHEHIIIHE
CBOICTBA BEIIECTB, MPUHAICKAIINUX K ONPEECTECHHBIM KlaccaM
U TrpynmaMm CoeAWHEHHWH (TIPOCThIE BEIIECTBA, OKCHUIBI,
TUAPOKCHUJIBI, COJH; YTJIEBOJIOPOIBI, MPOCThIE A(UPHI, CIUPTHI,
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(eHObI, anbAeTHbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE
3(hupbI, KHUPBI, YIIAEBOIbI, AMHHBI, AMHUHOKHCIOTHI, OCJIKH);
OPUMEHSATh 3HAaHHA O COCTaBE M CBOMICTBaxX BEIIECTB MJIs
SKCHEPUMEHTAJIbHON  HPOBEPKM  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKaHUs XUMUYECKHX pPEaKkUUd U
IPOTHO3UPOBAHUS BO3MOYKHOCTEHM UX OCYILECTBIICHUS;

- YMETb IOATBEPXKJaTh Ha KOHKPETHBIX INPUMEPAX XapakTep
3aBUCUMOCTH  PEAKIMOHHOW  CIIOCOOHOCTH  OpPraHUYECKHX
COEIMHEHUH OT KPaTHOCTH W THUIa KoBajeHTHOH cBszu ("T " u
"'"), B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;
a TaKkXkKe OT 0COOGHHOCTEH peanu3aly Pa3ITUYHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIU;

- YMeThb XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>JE€HHOM COCTOSIHUM) M MOHOB XMMHUYECKHX
aneMeHToB 1 - 4 mepuonos Ilepuommueckoi cuctemst J[.U.
MeHngeneeBa M HMX BAJCHTHBIE BO3MOXHOCTH, HCIIOJIb3Ys
nousatus "s", "p", "d-anexTpoHHBIE" OpOUTANIH, YHEPTETHUECKUE
YPOBHH; OOBIACHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M O00pa3yeMbIX MMHU COCIMHEHUH IO
HepuoJiaM U rpymnmnam;

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeZCTBa MIOUCKA,
aHam3a u
UHTEPIpETANN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32124
pohecCHOHABLHOM
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'0 O3HAHMS:

- c(opMHpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U OOIIECCTBEHHOU
MIPaKTHKH, OCHOBAHHOT'O Ha Jasnore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW M UYHUTATEIBCKOW KYJIbTYPhI
KAaK CpeICTBAa B3aWMMOJCHCTBHS MEXIY JIFOABMU W MO3HAHUSA
MUpa;

- OCO3HaHWE LIEHHOCTH HAYYHOW AESITEIBbHOCTH, TOTOBHOCTH
OCYILIECTBIIATH MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO
JeATEIbHOCTh UHANBUAYAIBHO U B TPYIIIE;
OBaaneHue YHUBEPCAJIbHBIMHA
NMO3HABATEJIbHBIMU ACHCTBUAMM:

y4eOHBbIMHU

- YMETh IUTAHUPOBATH U BBITIOIHATH XUMUYECKUI IKCIIEPUMEHT
(npeBpallleHusT OpraHUYECKMX BEIIECTB IMPH HArpeBaHHH,
MOJTy4YeHUE JTUIICHA W HM3yYEHHE €ro CBOWCTB, KaYeCTBCHHBIC
peakuMd Ha aJbJAETHAbI, Kpaxmal, YKCYCHYIO KHUCIOTY;
neHatypanuss OENKOB TIpH HArpeBaHUM, I[[BETHBIC pPEaKIINH
OCJIKOB; TIPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMNpEICIsITh
Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIUU HA CyIb(aT-,
KapOOHAT- U XJIOpUI-aHUOHBI, Ha KAaTHOH aMMOHHUS; pellaTh
JKCIIEpUMEHTANIbHBIE  3aaud 1o TemaM 'Meramisl" u
"Hemeramnsl") B COOTBETCTBHM C TMpaBWIAMHU TEXHUKH
0€30MaCHOCTH IpU OOpaIlleHUH C BEUIECTBaMH U JTaOOpaTOPHBIM
0o00Opy/sOBaHUEM; TPEICTABISATh PE3YJIbTaThl XUMHYECKOIO
IKCIIEPUMEHTa B (OopMe 3alUCU YPaBHEHHH COOTBETCTBYIOIIMX
peakuuid u  QopmynupoBaTh BBIBOJBI Ha OCHOBE 3THUX
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B) padoTta ¢ nHpopManmeii:

- BJIaJICTh HABBIKAMH TOJIy4€HUS HH(OPMALIMU U3 HCTOUYHHUKOB
Pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYIICCTBIATH IIOHUCK,
aHaJIN3, CHUCTEMAaTH3alUI0 U HMHTEpPHpeTaluio HHGOpMaLUu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CO3/aBaTh TEKCThl B pa3lW4HbIX ¢opMaTax C Yy4eTOM
Ha3zHaueHUs WH(pOpMAIMKM M LEJIEeBOH ayIuTOpHH, BHIOHpas
ONTUMAJIFHYIO (POPMY MIpEICTaBICHUS U BU3yaIU3alliuu;

- OOCHHUBATb OOCTOBCPHOCTDL, JICTUTUMHOCTD I/IHq)OpMaI_[I/II/I, (M
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HCII0Ib30BaTh CcpelcTBa MH(POPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTUN B PELICHUH KOIHUTHUBHBIX,
KOMMYHUKATHBHBIX u OpTraHHU3allMOHHBIX 3aaa4dy C
coOroIeHreM TpeOOBaHMIT IPTOHOMHUKH, TEXHUKH
0€30MIaCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

- BJIaICTh HABBIKAMU pPACIIO3HABAHUA W 3allIUThI I/IHq)OpMaI_II/II/I,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JTUYHOCTH;

pe3yJIbTaTOB;

- yMeThb  aHaNu3UpOBaThb  XUMHUYECKYI0  HH(pOpmaluio,
NOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmaruu, cetb UHTEpHET U pyrue);

- BJIaJIETb OCHOBHBIMHU METO/IAMH HAYYHOTO TTO3HAHUS BEILIECTB U
XUMHUYECKHUX sIBJICHUH (HaOIIoieHue, U3MEepEeHHNe, SKCIIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMEThb NIpPOBOAUTH pacueThl MO XUMHUYECKUM (opMmynaM u
YpaBHEHHUSM  XHMHUYECKHUX PEAKIUi C  HCIOIh30BAaHUEM
buznyecKux  BENWYHMH, XapaKTepU3YIOIIMX  BEIIeCTBa  C
KOJINYECTBEHHON CTOPOHBI: Macchl, oOBbemMa (HOpMaJbHBIE
yCIIOBUSI) Ta3oB, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh
CUCTEMHBIE XUMHUYECKHE 3HAHUS IS TPHUHITHS PEUICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU
U X IPUMEHCHUEM;

- yMeTh CaMOCTOSITENIbHO IUIAaHUPOBaTh M IPOBOJAUTH
XUMHUYECKHH SKCHEpUMEHT (TOIydYeHHEe U HU3yueHHE CBOMCTB
HEOPraHMYECKUX U OPraHWYECKUX BEUIECTB, KauyeCTBEHHbBIC
peakuuu YIJI€BOJOPOIOB Ppa3InYHbIX KJIaCCOB u
KHUCJIOPOJICO/IEP)KALIUX ~ OPraHMYECKUX  BEIIECTB, peIleHHe
HKCIIEPUMEHTANIbHBIX 3371a4 110 PACIIO3HABAHUIO HEOPTAaHUYECKUX
1 OpPTraHWYECKHUX BEIIECTB) C COOJIFOACHUEM TTPaBUII O€30MaCHOTO
oOpalleHnss ¢ BEIIECTBAMU M JIADOPATOPHBIM 00OpPYIOBaHHEM,
dbopMynupoBaTh 1€ UCCIEIOBAHUS, MPEIOCTABIATH B
paznu4HO (hopMe pe3yNbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILIECTBIIATH IIEJICHANPABICHHBIA MOUCK XUMUYECKON
nH(pOpManMi B pPa3IMYHBIX HCTOYHWKAX (Hay4YHas W ydeOHO-
Hay4yHas JIMTEepaTypa, CPeACTBa MacCOBOW HH(OpPMAIINH, CETh
WuTepHeT u apyrue), KpUTUYECKH aHATTM3UPOBATh XUMHYECKYIO
uHpopMaLuio, TmepepadaTbiBaTh €€ M HCIOJIB30BaTh B
COOTBETCTBHUH C TIOCTABJICHHON y4eOHOH 3a/1a4eii;

- BJIAJETh CHUCTEMOM 3HAHUM O METOAAX HAYYHOI'O IO3HAHUSA
SBJICHUN TPHUPOJABI, UCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaX H
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YMEHHUSMHA NPUMEHATh 3T 3HAHUS NPU IKCIEPUMEHTAIBHOM
UCCIIEJOBAaHUM BELIECTB U i1 OOBSCHEHHS XUMHYECKHX
SIBJIEHUM, MMEKIIMNX MECTO B NOPUPOJAE  IMPAKTUYECKOMN
JIeTEIIbHOCTH Y€JIOBEKA U B IIOBCETHEBHOW KU3HH;

OK 04. D¢ddexTuBHO
B3alMOJICHCTBOBATEL U
paboraTh B
KOJUUIEKTUBE U
KOMAaHJIe

- TOTOBHOCTb K CamMOpa3BUTHIO,
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-HCCIIeI0BATEILCKOMH,
MPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;

OBjiaieHHe  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
NeHCTBUSAIMU:

0) coBMecCTHas AeATEeJIbHOCTD:

- TIOHMMaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHAWBUIYAIHON paboOTHI;

- MIPUHUMATH LeJIN COBMECTHOM JeITEIbHOCTH,
OpraHU30BBIBATH M KOOPAMHHMPOBATH JCHCTBUA IO €€
JIOCTMKEHUIO: COCTaBJIATh IUJIAH JEWCTBUM, pPaCHpeAcssiTh
pONI C Y4€TOM MHEHUH y4aCTHUKOB OOCYKIATh PE3YNIbTATHI
COBMECTHOM PabOTHI;

- KOODAWHHPOBATh M BHIMOJIHATH pPAOOTy B  YCIOBHUSAX
peaapHOTO, BUPTYaJIBHOTO n KOMOWHHUPOBAaHHOTO
B3aUMOJCUCTBUS;

- OCYHIECTBJISTh TMO3UTHBHOE CTPATETUUYECKOE IOBEJCHUE B

CaMOCTOATCIIbHOCTH H

Pa3MUYHBIX  CHUTyallUsX, MPOSBIATH  TBOPYECTBO  H
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBaagenue YHHBepPCaJbHBIMU peryasiTHBHBIMH
NeHCTBUSIMU:

') IPUHATHE ce0s1 U APYTUX JIOAei:

- NPUHUMATh MOTHUBBI M apryMEHThl [IPYIMX JIOJeH mpu
AHAJIN3C PE3YJIbTATOB ACATCILHOCTH,

- IPU3HABATh CBOE IPABO U IIPABO JIPYTUX JIIOJEH Ha OIINOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3UIIUH IPYTOTO
YeJIOBEKa;

- YMETh IUTAHUPOBATHh U BBITIONHATH XUMUYECKUI IKCIIEPUMEHT
(npeBpallleHHsT OpraHUYECKMX BEIIECTB IMPH HArpeBaHHH,
MOJTy4YeHUE JTUIICHA W HM3yYeHHE €ro CBOWCTB, KAYECTBEHHBIC
peakuMd Ha aJbJAeTHAbI, Kpaxmal, YKCYCHYIO KHUCIOTY;
neHatypanuss OENKOB TIpU HAarpeBaHUM, I[BETHBIC pPEaKIIMH
OCJIKOB; TIPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OINPEAeIsITh
Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIUU HA CyIb(aT-,
KapOOHAT- U XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHHUS; pellaTh
JKCIIEpUMEHTANIbHBIE  3aaud 1o Temam 'Meramisl" u
"Hemeramnel") B COOTBETCTBHM C TpaBWIAMHU TEXHUKH
0€30MaCHOCTH IpU OOpAaIlleHUH C BEUIeCTBaMH U JTaOOpaTOPHBIM
000py/lOBaHUEM; TPEICTABISATh PE3YJIbTaThl XUMHYECKOIO
IKCIIEPUMEHTa B (OopMe 3aMUCU YPaBHEHHH COOTBETCTBYIOIIMX

peakiuii u  (GOpMyIMpPOBAaTH BBIBOABI HA OCHOBE 3THUX
pe3yabTaToB;

-yM€Tb  CAMOCTOATEIBHO  IUIAHMPOBaTb WU IIPOBOJMTH
XUMHUYECKHH SKCHEpUMEHT (TOIydYeHHEe W HU3yueHHE CBOMCTB
HEOPraHMYECKUX W OPraHMYECKUX BEHIECTB, KAYECTBCHHBIC
peakiuu YIJII€BOAOPOAOB Ppa3JIMYHBIX KJIaCCOB 151
KHCIIOPOJICOAEP/KAIUX ~ OPraHMYECKUX  BCIIECTB, PEIICHUE

HKCIEPUMEHTANIBHBIX 33124 110 PacliO3HABAaHUIO HEOPTaHUYECKUX
Y OPTraHWYECKHUX BEIIECTB) C COOJIFOACHUEM TTPaBUI O€30MaCHOTO
oOpalleHuss ¢ BEIIECTBAMU M JIAOOPATOPHBIM 00OpPYIOBaHHEM,
GopMynHpOBaTh LENH  WCCICIOBAHUsS, MPEIOCTABIATh B
pa3nuyHoi (hopMe pe3yNbTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U
OILICHUBATh UX JOCTOBEPHOCTb;
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OK 07.
ConelicTBOBaThL
COXPAHECHHIO
OKpY>KaloIleu cpeibl,
pecypcocOepereHuIo,
MPUMEHATH 3HAHUS 00
HU3MCHCHHUHU KJIMMATa,

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS

- c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYIbTYpPbl, TOHUMAaHHE
BIUSHUS ~ COLMAJIbHO-PKOHOMHYECKMX  MPOILIECCOB  Ha
COCTOSIHHUE€ TPUPOJHOM M COIMAJIBbHOW CpEelibl, OCO3HAHUE
rII00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPoOiIeMm;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUM B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pa3BUTUSA

- chopMUPOBATH MPEACTABICHUS: O XUMUIECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MUpPa, POJIM XUMHUHU B MO3HAHUU
SIBJICHUW TIPUPOABI, B (DOPMUPOBAHUU MBIIUICHHUS U KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMOM

JUIST  peIeHWs] TNPAKTHUYECKUX 3a4ad HM  OKOJOTHYECKH
000CHOBAaHHOT'O OTHOLIEHHUS K CBOEMY 3/J0POBbIO U MPUPOTHON
cpene;

IIPUHIUIIBI YeJI0BEYECTBA; - yMeTh cOOI0OJaTh MpaBUiIa IKOJIOTHYECKU I1eJIeCO00pa3HOro
OepeKIMBOTO aKTUBHOE  HENpHUSATHE  JCUCTBUI, MNPHUHOCIIIUX  BpeX | MOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B IIEJAX
IIPOU3BOJICTBA, OKpY’KarollleH cpeae; COXpPAHEHHsI CBOETO 3J0pOBbsI M OKpPYXKalolleld MPUPOTHON
3P PEeKTUBHO - YMEHHUE NMPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJIOTUYECKUE | CPEllbl; YUMTHIBATh OMACHOCTh BO3JEHCTBHS HAa JKUBBIC
JIECTBOBATH B MOCJIEJICTBHS MPEAIPUHUMAEMBIX JI€UCTBUH, MPEJOTBPAILATh | OPTAaHU3Mbl  ONPEJEICHHBIX  BEIIECTB, IOHUMAas  CMBICI
YpE3BbIYANHBIX UX; IIOKa3aTelIsl PeAeIbHON TOIyCTUMON KOHIICHTPALIUY;
CUTyaIUsAX - pacIIMpeHHE OMNbITa JEATEIBHOCTH  3KOJIOTMYECKOW | - yMETh MPOrHO3UPOBATH, AHAIM3UPOBaTh W OLEHUBATh C
HaIIPaBJICHHOCTH; MO3HULMN 3KOJOTMYECKON 0€30IacHOCTH MOCIEICTBHUS OBITOBOM
- OBJIa/ICHUE HaBbIKaMH y4eOHO-HCCIIe0BATEIbCKOM, U TPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C
IIPOEKTHOMN U COLIMAIBHOM J1€ATENbHOCTH; nepepadoTKOM BEIIECTB; UCIOJIb30BaTh MOTYYEHHbIC 3HAHUS IS
OPUHATHS TPAMOTHBIX pEHIeHHH MpodjieM B CHUTyalusx,
CBSI3aHHBIX C XHMHUEH;
- yYMETh OCO3HaBaThb ONACHOCTb BO3JCHCTBUS Ha IKUBBIC
OpraHM3MBbl  ONPEIEICHHBIX  BEIECTB, IIOHMMas  CMBICI
nokazareyisi MNpeaeabHOW  JOMYCTUMOM  KOHUEHTpPALMU, U
NOACHATH  HA  TpUMepax  CIOCOObI  yMEHBIIGHUS U
NPEAOTBPAlIEHUsT HMX BPEIHOIO BO3JACHCTBHUS HA OpPraHu3M
YEJIOBEKA.
IIK 2.1. OBnazieHne yHUBEPCATHPHBIMHA YICOHBIMU MTO3HABATEIFHBIMU | - COOPMHUPOBATH YMEHHUSI IPUMEHSTH TIPaBUIa O€pPEKIUBOTO
Perynuposath neicTBUsIMU: 0a30BbIE HCCIIEIOBATEIbCKHIE ACHCTBUS: IIPOU3BO/ICTBA, 3AILUThI OKPYKAIOLIEH Cpebl, CAHUTApUU U
napameTpsl U - CITIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOUCKY TUTHEHBI, 0€30MaCHOCTH U OXpaHbl TPYAQ;
PEeXKUMBI METOJIOB PELICHUS] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO -BBINIOJTHEHHUE TEXHOJIOTMYECKUX OTepaluii Mpon3BOACTBa XJieOa,
TEXHOJIOTMYECKUX Pa3JINYHBIX METOJOB MO3HAHUS; xJ1€000yIOUHBIX, MAKaPOHHBIX U KOHAUTEPCKUX U3JIEIHM B
ornepanuit - OBJIaJICHNE BUJAMU JIEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO COOTBETCTBUH C TEXHOJOTMYECKMMH UHCTPYKLHUSIMHU
IIPOM3BOJICTBA XJie0a, | 3HAHUS, €ro UHTEepPIIpeTaluu, IpeoOpa3oBaHUIO U
XJ1e000YIIOUHBIX, NPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE

MAaKapOHHBIX U

U CO3JJaHUH YY€OHBIX M COIMAIBHBIX TPOEKTOB;
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KOHJIUTEPCKUX
U3Jennil Ha
ABTOMATU3UPOBAHHBI
X TEXHOJIOTHYSCKHX
JIMHUSX B
COOTBETCTBHUH C
TEXHOJIOTHYCCKUMH
WHCTPYKIUSMH.

[IK 2.2. IIpoBoauTh
TEXHHYICCKHE
HaOJIIOIEHNU 3a
XOJIOM
TEXHOJIOTHYCCKOTO
npouecca
IPOM3BOJICTBA XJ1eha,
IIK 2.3.
Perynuposats
napaMeTpbl KauecTBa
TOTOBOM MTPOAYKLUH,
HOPM Pacxo/ia ChIpbs
Y HOPMATHBOB
BEIX0JIa TOTOBOU
MPOJIYKIIUU B
nporecce
BBITTOJIHCHUS
TEXHOJIOTHYSCKHX
onepauui
MPOU3BOICTBA XJIie0a,
XJ1Ie000YIIOUHBIX,
MAaKapOHHBIX 1
KOHJIUTEPCKUX
U3Jennil Ha
ABTOMAaTU3UPOBAHHBI
X TEXHOJIOTHYSCKHX

- (hopMupoBaHMEe HAYYHOTO THUIIA MBIIIJICHUS, BIaJICHUE
HAYYHOU TEPMUHOJIOTUEH, KIFOUSBBIMH MOHATHIMH U
METOIaMU;

-OCYIIECTBIISTH IeJICHANPABICHHBIH TOUCK MEPEeHOCca CPECTB
U CIOCOOO0B JACUCTBHSI B MPOPECCHOHATBHYIO CPELTY.
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JIMHUAX B
COOTBETCTBHH C

TEXHOJIOTHYCCKUMHU
UHCTPYKIUSIMU
Koast [Inanupyemble pe3yabTaThl OCBOCHUS MpeaMETa BKIIOYAIOT
pe3yJIbTaTOB
JIP 01 POCCHUICKYIO Tpa)XKIaHCKYI0 HIEHTHUYHOCTb, MATPUOTHU3M, YBAXKEHHE K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH mnepen PonuHOM,

TOPAOCTH 3a CBOM Kpai, CBOX PoauHy, mpomuioe ¥ Hacroslee MHONOHAMOHAIBHOIO Hapoaa Poccuu, yBakeHHE roCyaapCTBEHHBIX
CUMBOJIOB (Tep0O, diar, ruMH)

JIP 04

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOW IPaKTHKH,
OCHOBAaHHOTO Ha JUAJIOre KYJbTYp, a TAKKe pa3iIuyHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJIUKYIHTYPHOM
MUpE

JIP 06

TOJICPAHTHOC CO3HAHHUC W MOBCACHUC B INOJUKYJIBTYPHOM MHUPEC, IOTOBHOCTH H CIIOCOOHOCTh BECTH Auaiaor ¢ Apyrumu JIrOJAbMH,
JOCTHUIaThb B HEM B3aWMMOIIOHHMMAaHHA, HaXOAUTH O6I_HI/IC oeim U COTpyaHU4YaThb I UX OOCTHUIKCHUA, CITOCOOHOCTH IMPOTHUBOCTOATH
HUJICOJIOTUH 3KCTPEMH3MaA, HallMOHAJIM3Ma, KCCHO(l)OGI/II/I, AUCKpUMHHAIIUU IO COLMAJIbHBIM, PCIIUTMO3HBIM, PACOBBIM, HAIlTMOHAJIbHBIM
IMPpU3HAKaM U IPYI'UM HCTATUBHBIM COLIMAJIbHBIM SIBJICHUAM

JIP 07

HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHKAMH, €THMU MIIJIIETO BO3pAcTa, B3POCIBIMU B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIIEI0BATENIbCKOM, TPOEKTHOM M JPYTUX BUIAX AEATEIbHOCTH

JIP 09

TOTOBHOCTH U CITOCOOHOCTH K O0Pa30BaHUIO, B TOM YHCIIE CAMOOOpPA30BaHUIO, HA TIPOTSKEHUH BCEH JKU3HH, CO3HATEIHHOE OTHOIICHHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHIENTHON MPpOo(eCCHOHATBLHON U 00IIECTBEHHOMN 1eATEeIbHOCTH

JIP 13

OCO3HAaHHBIN BBIOOp Oynymiel mpodeccndn W BO3MOXKHOCTEW peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB, OTHOIICHHE K
poeCCHOHATHLHOMN IEATEILHOCTH KaK BO3MO)KHOCTH y4acTHsl B PEIICHUH JTNYHBIX,
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2. CTpykTypa 1 coaep:kaHue 0011e00pa3oBaTe/bHON JUCHUIIHHBI « XUMUD)

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITHHBI 120
B T.4.

OcHoBHOE co/lep:KaHue 90
BT. 4..

TEOPETHUECKOe 00yUeHne 34
[IPaKTUYECKUE 3aHATUS 28
B T.4. KOHTPOJIbHBIE paOOTHI 10
71a00paTOpHBIC 3aHATHUS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 30
MPUKJIATHOT0 MOJYJIfA)

BT. 4..

TEOpEeTUYEeCKOe 00yUeHne 8
[IPAKTUYECKUE 3aHATUS 13
1a0opaToOpHbIE 3aHATHUS 9

IIpome:xxyTouHasi aTTecTanus (IK3aMeH)
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2.2. TemaTn4yecKuii IJIaH U COJePKAHUE TUCHUILINHBI

HaumenoBanue Conep:xxanue yuyeOHOro marepuaja (0CHOBHOE H MPodeccCHOHAIbLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esnoB M TeM JIa0opaTopHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb YacoB | KOMIIETEHUHH
1 2 3 4
OCHOBHOE cO/Iep:KaHue 120
Pa3nes 1. OcHOBBI CTPOCHHUSI BelIeCTBA 6
Tema 1.1. OCHOBHOE coJIep:KaHue 4 OK 01
Crtpoenue Teoperuueckoe o0yueHue 2
aroMoB CoBpeMeHHast MOJIETTb CTPOSHUS aToMa. DIIeKTpoHHast KoHpuryparus aroma. Kimaccuduxarus XuMuIecKux
XAMHICCKIX JIIEMEHTOB (S-, p-, d-37eMeHTHI). BajeHTHEBIE 2JIeKTPOHEI. BaeHTHOCTE. DIeKTPOHHAs IIPHPOJa XMMUYECKOM
SJICMCHTOB 1 CBSI3U. DIIEKTPOOTPHUIIATENHLHOCTD. KOBasIEHTHAS CBA3b, €€ PA3HOBUIHOCTH M MEXAHU3MbI 00pa30BaHHUs )
fpupora (0OMEHHBIH U JOHOPHO-AKLENTOPHLIN). MoHHas cBA3b. MeTaunueckas cBs3b. BomopoaHas CBA3b.
XUMHIICCKON MeXMOIeKYIISIpHbIE B3aUMOICHCTBHS.
CBA3H M30T0I1bI, OCHOBHOE M BO30YXIEHHOE COCTOSHIE aTOMa, THOPHIM3ALINsA aTOMHBIX OpOUTAIIEH.
IIpakTuyeckoe 3ansaTue Ne 1 2
Pemenue npakTuyeckux 3a/laHuii Ha COCTABIICHUE YJIEKTPOHHO-Tpaduieckux GopMyIl deMeHToB 1—4
MEPUOIOB.
Pemenue 3aganuii Ha KCIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUM COECMHEHUIN 110 HOMEHKIIAType 2
MEXTYHapOJAHOI'O COI03a TEOPETUUYECKOM U MPHUKIAIHON XUMUU U TPUBUAIBHBIX Ha3BaHUM JJIsl COCTABIICHUS
XUMHUYECKHX (POPMYII ABYXATOMHBIX COSIUHEHUN (OKCHUIIOB, CYJIb(HUIOB, TUIPUIIOB U T.II.) U APYTUX
HEOPraHMYECKUX COCIMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Hepnommiecknit | Tegpernueckoe oGydenue OK 02
3aKoH M Tabmuua IIpakTuyeckoe 3ansitue Ne 2 2
.. MenneneeBa —
[lepuoauueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa J[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C TMOJOKEHUEM XUMUYECKOTro 3eMenTa B [lepuoanueckoit
cucreme. MupoBo33peHUYeCcKoe U HaydyHoe 3HaueHue llepuoanueckoro 3akona JI.1. Menneneea. [Iporuossr
J.N. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB. 2
Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3aALUI0 XUMHUUECKUX
371eMeHTOB «MeTannyeckue / HeMeTaNInYecKue CBOMCTBA, 3JIEKTPOOTPULIATEIHLHOCTD U CPOJICTBO K
AJNEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX IJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
MIEPUONYECKON cucTeMe XuMudeckux snmeMeHToB .M. MenneneeBay.
Pazgen 2. Xumnuyeckue peakuuu 12
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Tema 2.1. Tumnsl
XUMHYECKAX
peakuuii

OcHoBHOe cogepkaHue

Teopernueckoe o0yuenue

Knaccudukanus v TUIIBI XHMHUUYECKUX PEaKIUi C y9acTHEeM HEOpraHMYeCKHX BerecTB. KonmuecTBeHHBIC
OTHOILLIEHUS B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH M PACUYETHI 110 YPABHEHUSAM XUMHUYECKUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYEeCTBa BelecTBa. MosipHast Mmacca. 3aKOHbI COXPaHEHUSI MAacChl U
3HEpruu. 3aKkoH ABoraapo. MonspHblit 00beM ra30B. OTHOCUTENBbHAS INIOTHOCTH TA30B.

Peakiun koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMUECKHUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMIIIIEKCOB
IIUHKA U ATFOMUHMS ).

IIpakTnyeckoe 3ansaTue Ne 3, 4

CocraBrieHue ypaBHEHUN PEaKIUi COSAMHEHUS, PA3I0KEHUS, 3aMEIICHHS, OOMeHa. Y paBHEHUS PEaKIIHi
TOpPEHUS, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHSI.

Pacyer koIMUeCTBEHHBIX XapaKTEPUCTHUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XaPAKTEPUCTHK MPOTYKTa PEaKIIUU COCTUHEHHS, €CITH OJJHO U3 BEIIECTB JIaHO B U30BITKE
W/WIH COIEPKUT MpuMecH. PacueT MaccoBoi miin 00beMHOM 10JIM BBIX0/1a TPOAYKTA PEAKIIUU COCAMHEHUS
OT TEOPETUIECKH BO3MOXKHOTO. Pacyer 00beMHBIX OTHOIICHHH Ta30B. PacueT Macchl (00beM, KOIMYECTBO
BEIIECTBA) MPOAYKTA PEaKkliu, €CIIU OJJHO M3 BELIECTB JIaHO B BUJIE€ PACTBOPA C OMPEEIIEHHON MacCcOBOM
JI0JIEH PaCTBOPEHHOTO BEIIECTBA.

YPaBHeHI/ISI OKHCJICHHA-BOCCTaHOBICHH. CTeneHb okuclieHus. OKUCINTENh 1 BOCCTAHOBUTEND.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKkuu B rIpupoaec, NIpOMU3BOJACTBCHHBIX IMPOIECCaxX U
KUBHCACATCIIBHOCTH OPraHU3MOB. OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIN MmoTeHUuuall CPpCabl. CocrapieHue u
YpaBHHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ MCTOIOM 3JICKTPOHHOT'O Oananca. TunuyHble
HCOPTaHNYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 9H€KTpOJII/I3 PACTBOPOB U pacCIlyiaBOB coJieii.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA
sl JUCCOLIHALINA U
MOHHBII 0OMEH

OcHoOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue

Teopus snekTpoiauTHYECKO nuccoruanuu. Peakunn moHHOro obmena. CocraBieHUE peakIUil MOHHOTO
0oOMEHa ITyTeM COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

I'unponus coneit. 3HaueHne TUAPoIN3a B OMOIOTHUECKUX 0OMEHHBIX mporeccax. [IpuMenenne ruaponusa B
IIPOMBIIITICHHOCTH.

JlabopaTopHoe 3ansiTHe Ne 1

JlaGopatopHas paboTa «Peakiuu ruipoiamusa.
HccnenoBanue cpenbl pacTBOPOB COJeH, OOpa30OBaHHBIX CWIIBHBIMH M CIaObIMU 3JEKTPOJUTAMHU, U HX
peakIyii ¢ pacTBOpaMy IIeJI04H U KapOoHaTta HaTpus. CocTaBIeHUE PEaKIMi THIPOIN3a COJEH.

KonTposbHas
padora 1

CTpOGHI/Ie BCIIECTBA U XUMUUYCCKHUEC PCAKITHUU.

OK 01
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Pazngea 3.

CTpoeHne H CBOMCTBA HECOPraHu4eCKHUX BeIIeCTB

17

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIECTB

OcHoBHOe coaepkaHue

Teopernueckoe o0yuenune

[Ipenmer Heopranndeckoil xumun. BzaumocBs3b Heopranuueckux eniects. Kimaccudukarms
HeopraHuueckux BemiecTs. [IpocTrie U ciaoxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIBL,
THJIPOKCUIBI, KUCTIOTHL, cou). HoMeHkiaTypa u Ha3BaHHE HEOPraHMYECKUX BEIIECTB UCXO U3 UX
XUMHUYECKON (POPMYIIBI UITH COCTABJICHUE XUMUYECKOH (POpPMYIIBI MCXO/1 U3 Ha3BaHUS BEIECTBA IO
MEXKTYHapOAHON MM TPUBUAIBHOM HOMEHKIIATYpE.

MexmonexyispHble B3aumoaeiicTeus. Kpucramiornaparsl. ArperaTHble COCTOSIHHSI BEILIECTBA.
Kpucrannnueckue u amopgHsbie BelecTBa. TUIBI KpUCTAIUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJIIpHAs,
MOHHAs1, METAJUTMYECKast). 3aBUCMOCTH (PU3MUECKUX CBOWCTB BEILECTBA OT THUIA KPUCTATUINIECKOM
peweTku. [IpnunHbl MHOr00Opasus BEIIECTB.

CoBpeMeHHbBIC TPEACTABICHUS O CTPOCHUU TBEPABIX, KHUIKAX U Tra3000pa3HbIX BemecTB. Kuakue
KPHUCTAJLJIBL.

IIpakTuyeckoe 3ansaTue Ne 5, 6

Pemienne 3amau Ha pacyeT MaccoBOWM J0JIM (MAcChl) XMMHUYECKOIO 3JIEMEHTa (COCAMHEHUs) B MOJIEKYJe
(cmecn).

Pemienne mnpakTHUeCKuMX 3aJaHM 1O KiIaccU(UKAlMM, HOMEHKJIAType M XUMHYECKHUM (opmynam
HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB (HA3BIBATh M COCTABIATH (OPMYJIbI XUMUYECKUX BEIIECTB,
OTIpeNIeNIATh IPUHAIJICKHOCTD K KIIaccy).

Hctounuku xumudeckod wuHopmanuu (HayyHas W ydeOHO-HayuyHas JUTEpaTypa, CPeICTBAa MacCOBOMU
uHpopmauuu, cerb MurepHer u napyrue). Ilouck wuHbopmanmuu 1o Ha3BaHUAM, HIECHTH(UKATOpaM,

CTPYKTYPHBIM (hOpMYyJIaM.

OK 01
OK 02

Tema 3.2. Ousnko-
XUMHNYECCKUC
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcHoOBHOe co/iep:KaHue

Teopernueckoe o0yuenune

Mertamipl. O6mue (u3nyeckne M XUMHUECKHEe CBOHCTBa MeTaiioB. CHocoObl mosyueHHs. 3HaueHHUe
METAJIJIOB M HEMETAJUIOB B IPUPOJIE U KU3HEICATECIBHOCTH YelI0BEKa M Opranu3mMoB. Kopposus meramios:
BUIBI KOPPO3UH, CIIOCOOBI 3aLIUTH METAIJIOB OT KOPPO3HH.

Hemeramnpl. O0Ouue ¢puznueckre 1 XUMUYECKHE CBOMCTBA HEMETAIUIOB. TUMMMYHbBIE CBOWCTBA MeTauioB [Y—
YII rpynn. Knaccudukauus M HOMEHKIATypa COEAMHEHHH HemeTaioB. KpyroBopoTbl OHOT€HHBIX
3JIEMEHTOB B MIPUPOJE.

OK 01
OK 02
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XHUMHWYECKHE CBOMCTBAa OCHOBHEBIX KJIACCOB HCOPTaHUYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUIAOB, KUCIIOT,
CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHNUH,
BBICHIUX OKCUIAOB U THAPOKCUIOB.

IIpakTuyeckoe 3ansaTue Ne 7, 8 4
CocraBieHre ypaBHEHUH XUMHUYECKUX PEAKIHMH ¢ yYaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX SJIEMEHTOB; HEOPraHWYECKUX KHCJIOT, OCHOBAaHUU H
aM(}OTEepHBIX THAPOKCUIOB, HEOPTAHUICCKUX COJIEH, XapaKTePU3YIOIINX UX CBOMCTBA. 4
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUM HA CBOMCTBA U MOJy4Y€HUE HEOPTaHUYECKUX
BEIIIECTB.
JlabopaTopHoe 3ansiTue No 2 2
JlaGopaTtopHnas pabota «CBOMCTBA METAIIOB U HEMETAJIIOBY.
HccnemoBanne  GU3MYECKUX W XUMUYECKHMX  CBOHNCTB  METAUIOB U HEMETayioB.  PemieHue )
SKCIIEPUMEHTANBHBIX 3a/ad M0 CBOMCTBAM XHWMHUYECKHM CBOWMCTBAM META/NIOB W HEMETaIOB, IO
pacIio3HABaHUIO U MOJTYYEHUIO COSMHEHUN METAJNIOB U HEMETAJUIOB.
Tema 3.3. OcHoOBHOe coiep:KaHue OK 01
Ipounssozcrso TeopeTnueckoe 06yueHHne 1 OK 02
HEOPraHUYECKUX
ellrec OO0mue mpencTaBiIeHUsT O NPOMBILIUICHHBIX CIOCO0AaX TMOMYYeHHUS XUMHUYECKHX BELIECTB (Ha MpuMepe
B TB. .
3 I;l . MIPOU3BOJICTBA aMMHUAKa, CEPHON KHUCIIOTHI).
HauYeHUE U
CHerIC YepHas u uBetHas MmeTtawnyprus. IlpakTuueckoe mpuUMEHEHHUE 3JEKTPOJIu3a AJs MOJYyYeHHS IIETOYHbIX, 1
MPUMECHECHHE B
6p N HIEJIOYHO3EMETbHBIX METAJUIOB U amtoMUHUS. CTEKIIO U CHIIMKATHAsI TPOMBILIUIEHHOCTD.
BITY U H
y [TpobGaema 0TX0A0B M MOOOYHBIX MPOTYKTOB.
MIPOU3BOJICTBE
IIpakTnueckoe 3ansaTue Ne 10 2
Pelienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aIaHUI O POJIM HEOPTaHMYECKOW XMMUU B PAa3BUTUU MEJULIMHBI,
CO3/JIaHUM HOBBIX MaTepUaloB (B CTPOUTENIHCTBE U AP. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHHKOB )
SHEpPruM (ATbTePHATHBHBIC MCTOYHUKH SHEPTUU) B PEIICHUU MPOOIEM IKOJOTHUECKOH, SHEPTeTHUECKON U
[THIIEBON OE30IIaCHOCTH.
KonTposbHas .
CBolicTBa HEOPraHUUYECKUX BEILIECTB. 2
padora 2
Pa3nen 4. CTpoeHne U CBOWCTBA OPraHUYeCKHUX BelleCTB 26
Tema 4.1. OcHoBHOE coep:kaHue OK 01
Knaceugukauns, | Teopernueckoe obyuenne 1
CTPOCHHUE U =
[TpenmeT oprannyeckoil XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUUYECKUX BELIECTB.
HOMEHKJIaTypa 1

XHUMHUYECKOe CTPOCHHUC KaK MOPAAOK COCAMHCHUSA ATOMOB B MOJICKYJIC COTJIACHO UX BAJICHTHOCTH. OcHOBHBIC
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OpTraHUYCCKUX
BE€IICCTB

MOJIOKEHUSI TEOPUU XHMMHYECKOTO CTPOCHHSI OpraHudeckux coenuHeHuid A.M. bytiepoBa. YriepoaHblid
CKEJIeT OpraHM4YecKoil MoJyieKynbl. MONeKylsipHbIE U CTPYKTYpHble (pa3BEepHYThIE, COKpAIIECHHBIC)
XUMHUYeCKHe (OpMyIibl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHYECKOT'O CTpOCHHs MoJieKyl. M3omepus u
U30MeEpHI (CTPYKTYpHasl, reoMeTpuueckas (Iuc-TpaHc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[lonatne o ¢yHkuuoHanbHOM rpymme. [lpuHIUNBL KIaccuPUKALMKM  OPraHUYECKHX COCTUHECHUH.
MexayHapo/iHasi HOMEHKJIATypa U NPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCAMHEHUM.

IpakTuyeckoe 3ansiTue Ne 11

Homenknatypa OpraHMYecKMX COEIMHEHUH OTIENbHBIX KJIACCOB (HACBHIIICHHbIC, HEHACBIIICHHbIE |
apoMaTHYeCKHE YIJIEBOAOPOIbL, CHUPTHI, (EHOJBI, albAETHAbI, KETOHBI, KapOOHOBBIE KHUCIOTHI H Jp.)
CocraBieHue MOJHBIX U COKPAICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYECKUX BEIIECTB OTACIbHBIX KJIacCOB,
UCTIONIB3Ysl WX Ha3BaHWS IO CHUCTEMaTHYECKOM HOMeHKIatype. PacueTsl mpocteiiieit  Ghopmyssl
OpPraHMYECKON MOJIEKYJIbI, UCXOJIs U3 AIEMEHTHOr0 cocTana (B %).

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHNN

OcHoBHOe cogepkaHue

16

Teopernueckoe o0yueHue

10

OU3NKO-XMMUYECKHE CBOWCTBA OPraHWYECKHX COCOUHEHHWH  OTHENBHBIX  KIAaccoB  (0COOECHHOCTH
KJaccu(UKalMl U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTMYECKHH paa W oluiast ¢opmyna; H30MEpHs;
(bu3HYEeCKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):

— TpenenbHbIE YIIIEBOJNOpOAbl. ['OopeHne MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TeIJIa B
MPOMBINIIIEHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YIIIEBOAOPOJOB, HAXOXKICHHE B MPUPOJEC U MPUMEHEHHE
AJIKaHOB;

— HempeleNIbHbIE U apOMaTUYeCKHe yrieBojopoAsl. IlomuMepusanus 3TujeHa KaKk OCHOBHOE HaIlpaBJICHUE
€ro UCIHoJiib30BaHusA. ['OpeHue aleTuieHa Kak UCTOYHHK BBICOKOTEMIEPATYpHOTO IUIAMEHU JUIsl CBapKHU U
pPE3KH METaJUIOB;

— KHCIIOPOJCOAEPKAIINE COCAUHEHUS (CIUPTHI U TPOCThIe AGUPHI, (HEHOJBI, aTbACTUIIBI W KETOHBI,
KapOOHOBBIC KHUCJIOTHI W WX Mpou3BojHBIC). [IpakTHyeckoe NpPUMEHEHWE STUJICHIJIMKOISA, TIHIICpUHA,
denoma. Ilpumenenue dopmanpaeruaa, aneTadbleTH/la, YKCYCHOM KHCIOTBHL. MplJa Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT. MOIOIIE CBONCTBA MbBLIA,

— a30TCOo/IepIKAIINE COSTUHECHUS (AMUHBI 1 aMUHOKHUCIIOTBI, OCJIKH).

Knaccudukanmmst u  OCOOEHHOCTH OpPraHMYEecKuX peaknwii. PeaknnoHHbie 1eHTpHl. Pamukaibl.
HepBOHa‘IaJIBHIale IIOHATHA O TUIIAX U MEXAaHHU3Max OpFaHI/I‘IeCKI/IX peaxunﬁ.

IIpakTuyeckoe 3ansaTue Ne 12, 13

Penienue nenodek npeBpameHnii Ha FEHETUYECKYIO CBSA3b MEXKIY KIIaCCaMH OPTaHUYECKUX COCIUHEHUH C
COCTABJICHUEM HA3BaHUU OPraHUYECKUX COCIUHEHUMN 110 TPUBUAIBHOU MIIM MEXAYHAPOIHOU
CHUCTEMATHYECKOM HOMEHKJIAType. Pelmenne pacueTHBIX 3a1a4 110 YPABHEHMIM PEaKIUN ¢ y4aCTHEM

OK 01
OK 02
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OpTraHUYCCKUX BECIICCTB.

JlaGopaTtopHoe 3ansTue Ne 3, 4 2
JlaGopatopHas pabota «lloxydyeHue 3TuneHa 1 n3yuyeHHe ero CBONCTBY.
[Tomyuenue sTUNIeHa U3 3TaHOJIA B 1a0OPAaTOPUHU U U3yYEHHUE er0 PU3NYECKUX U XMMUYECKHUX CBOUCTB. )
CocraBieHne peakiuil NpuCcOEIMHEHUS U OKUCIEHHS Ha IpUMepe 3TUIIeHa. PellieHne pacueTHbIX 3a1a4 ¢
MCITOJIb30BAHNEM IIJIOTHOCTHU T'a30B IO BOJOPOY U BO3AYXY.
Tema 4.3. OcHoBHOE coep:kaHue 8 OK 01
Opranuveckue Teoperuueckoe o0yueHue 4 OK 02
betiectsa B buooprannueckue coeaunenus. [Ipumenenue u 6uonoruyeckas posib yrieBoaoB. OKHUCIEHUE YyIIeBOIOB —
KUSHEACATCIBHOCT | o1 oupmk SHEPTrUH JKUBBIX OpraHu3MoB. OOIacTH MpuMeHeHUs: aMUHOKHUCIOT. [IpeBpaiieHust 6eKOB MUTITH
ﬁquOBeKa' B opranu3Me. buonmornueckue ¢yHkuum 6enkoB. buonorumdeckue GyHkmuu xupoB. Pons oprannueckoin )
POMSBOACTBO M|y iy B peleHny mpooeM MUIIEBOH 6e30MacHOCTH.
TPUMCHEHHE HyxnenHnoBbie KUCIOTHL: cocTaB u cTpoeHue. Ctpoenune HykineoTu10B. CoctaB HykJIenHOBBIX KucioT (JIHK,
OPTaHHHCCKUX PHK). Posib HyKJI€MHOBBIX KHCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.
i;f;ifli;eHHocm [Ipou3BoACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJCTBO METaHONIa, nepepaborka Hedtu. [TonmmdTmineHn kak
KPYIHOTOHH2)KHBI MPOAYKT XHMHYECKOro IpousBoAcTBa. IIpumeHnenune »stmiieHa. IlpoumsBonctBo u
MPUMEHEHUE KayuyyKa U PE3UHBI.
CuHTETMYECKME W HCKYCCTBEHHBIE BOJIOKHA, HX CTpOEHHe, CBOMCTBa. IIpakThueckoe HCIOIb30BAHUE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M3OJISIHS JUIsl TPOBOIOB, MEMOpaHbI ISl ONPECHEHHSI BOABI, 3allUTHbIC 2
IUIGHKH U1 aBTOMOOWJIEH, IUIacThIpU, XUpYpruyeckue MoBs3KkU. HoBbIE TexXHOIOTrMM AajbHeHIero
COBEPILIEHCTBOBAHUS MOJMMEPHBIX MaTEPUAIIOB.
Posib oprannyeckoit XuMuu B pelieHuu MpodieM 3HepreTuYeckoil 6€30MacHOCTH, B Pa3BUTUH MEAUIIMHBI,
CO3/IaHMH HOBBIX MaTEPUAIIOB, HOBBIX HCTOYHUKOB YHEPTHH (QTHTECPHATUBHBIC HCTOUYHUKU YHEPTHH).
IIpakTnueckoe 3ansaTne Ne 14 2
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABIECHUIO XUMUUYECKUX PEAKIINM, OTPaKaroIINX
XUMHUYECKYIO0 aKTUBHOCTh OPTAaHUYECKUX COSTMHEHUN B PA3IMYHBIX cpeaax (MPUPOIHBIX, OMOTOTHUIECKUX, 2
TEXHOTCHHBIX ).
Kontpo.uan CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB 2
pab6ora 3 ]
Pasznea S. Kunernyeckue v TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKui 12
Tema 5.1. OcHoBHOE coep:kaHue 4 OK 01
Kunernyeckune TeopeTnyeckoe ofydenne 2 OK 02
3aKOHOMEPHOCTH "
Xumuyeckue peakiuu. Krnaccupukanus XUMHAYECKUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U 2
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IPOTEKaHUs reTepOreHHbIE), 10 UCIOIb30BAHUIO KaTaIN3aTopa (KaTAIMTUYECKUE U HEKATATUTHUECKHUE).
XUMHUYECKHX CKOpOCTh peakluu, €€ 3aBHUCUMOCTb OT pa3jInYHbIX (PaKTOPOB: TMPHUPOAbI PEArHpyIOLIUX BELIECTB,
peakun KOHIICHTPALlMN pPearupyrouix BeIIecTB, TeMreparypsl (nmpaBwio Baut-I'odda), miomanm peakunoHHOM
IOBEPXHOCTH, HATMYMS KaTanu3aropa. Posib katanu3atopos B IPUPOJIE U MPOMBIIIJIEHHOM NIPOU3BOACTBE.
OHeprus akTHBalMM. AKTHBUpPOBaHHBIM KoMiulekc. Karammzaropbl u katanu3. Ponb kaTaius3atopoB B
IPUPOJIE U IPOMBIIIJIEHHOM TPOU3BOICTBE.
JlaboparopHoe 3ansaTHe Ne 5
N3ydyeHne 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOM pPEAKIUU OT KOHLEHTPALUU PEarupyroliuX BEIIECTB M
TeMIIepaTyphbl.
JlaGopatopHast paboTa Ha BEIOOD:
1. JITabopatopHas pabora «OmnpeneneHue 3aBUCHMOCTH CKOPOCTH PEAKLUU OT KOHLIEHTPALUN Pearupyronmx
BenlecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH pEakLUu OT KOHIEHTpauuu. OnpeneneHne KOHCTAHTBI
CKOpPOCTH peakluy rpauyeckuM METOA0M.
2. JlaGopatopHnas pabota «OrmpeeneHue 3aBUCIMOCTH CKOPOCTH PEeakIMK OT TeMnepaTyps». VccrienoBanue
3aBUCUMOCTH CKOPOCTH PEaKLMU OT TEMIIEpaTypsl. PacueT sHepruu akTHBallMK PeaKLny.
Pemienne nmpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaIHu3 (PAKTOPOB, BIUSIOMIMX HAa U3MEHEHHUE CKOPOCTH
XUMHYECKOW PEaKIUH.
Tema 5.2. OcHoOBHOe coiep:KaHue
TepmonuHaMUIECK | Tegpernueckoe oGyuenme OK 01
he Knaccudukanus XuMHUECKUX peakUuii: Mo TemioBoMy 3 dexty (3K30TepMUUECKUe, YHIOTEPMHUUYECKHE), 110 OK 02
3aKOHOMCPHOCTH obpatumocTu (oOpaTuMbie U HeoOpaTumbIe). TernmoBsie 3PHEeKThl XUMUUECKUX peakIui. TepMoXuMuuecKue
HpoTeKatHi ypaBHeHHsI. OOpaTUMOCTh peakiuil. XMMUYECKOe paBHOBECUE U €r0 CMEIIEHUE MO ICHCTBHEM Pa3ITUYHBIX
XHMHTHCCIIX (akTOpOB (KOHLIEHTpAIMsl PEarecHTOB MM MPOIYKTOB pPEaKLMH, JABIECHUE, TEeMIepaTypa) A CO3JaHMs
geaKHHH' ONTUMAJIBHBIX YCIOBUN TPOTEKAHNUS XUMHUECKHUX IPOLIECCOB.
aBHoBecHe [Tonsitne 00 »HTANBNMK U dHTponuU. DHeprus ['no6ca. 3akon ['ecca u cneacTBus u3 Hero. Poib cMemeHus
XIMHTHCCKHX paBHOBECHSI B TEXHOJOTMYECKUX MTPOLIECCaX.
peakuui

IIpakTnueckoe 3anaTne Ne 15

[Tpunnun Jle Hlatense. Biustaue pa3nuvabix GakTOPOB HA M3MEHEHHUE PAaBHOBECHS XUMHUUYECKUX PEAKIIHMA.
3aKOH JIEHCTBYIOIIMX MAacc U KOHCTaHTa XMMHUYECKOTO paBHOBecUs. PacdeTsl paBHOBECHBIX KOHIIEHTpaLMi
pearupymoIurx BeIecTB U NPOAYKTOB peakiuil. Pacuets TemnoBoro s dexra peakuuu.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHuuna Jle-Illarense nius HaxoxneHUs
HaIpaBJIEHUSI CMEIICHNUs PAaBHOBECHS XMMHMYECKOH peakuuu U aHajau3 (PaKTOpOB, BIUSIOIIMX HA CMEIICHHE
XUMHYECKOI'O PABHOBECHSI.

JlabopaTopHoe 3ansitue Ne 6
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JlaboparopHas paboTa «3ydyeHne BAUSHUS pa3IudYHbIX (PAKTOPOB HA CMEIICHUE XUMHUECKOIO PABHOBECHUS.
HccnenoBanue BIUSHUS U3MEHEHUSI KOHLIEHTPALIUU BEILIECTB, PEAKI[UU CPElbl U TEMIIEpaTyphbl Ha CMEIICHHE

XUMHUYECKOro paBHOBecHs. CpaBHEHHME MOIYYEHHBIX PE3YJIbTATOB C TEOPETHYECKH MPOTHO3UPYEMBIMHM Ha 2
ocHoBe npuniuna Jle [larense.
Kourpoasas CKOpOCTh XMMHUYECKOHN pEaKIIMM U XMMHUYECKOE PABHOBECHE. 2
pabora 4
Pa3nean 6. JAucnepcHbie cucTeMbl 10
Tema 6.1. OcHoOBHOe coiep:KaHue 4 OK 01
Jucrepcubie TeopeTnueckoe ofydenne 2 OK 02
CHCTCMbI | JucnepcHele cuctemsl. Kosmongaele cuctemsl. MICTUHHBIE pacTBOpHI. OK 07
q)aKTf) PRI 1IX PactBopenne kak ¢u3uKo-XxuMHUYEeCKHi Tporecc. PactBopbl. CrocoObl TPHUTOTOBJICHHS PacTBOPOB.
YCTOMHHBOCTH PactBopumocTs. MaccoBast 1051 pacTBOPEHHOrO BemlecTBa. lIpenenbHo JOoMyCTUMBbIE KOHIIEHTPAMU U UX
HCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUECKOl 0€30MacHOCTH. )
Knaccudukanus aucnepcHbix cucteM mo cocraBy. CTpoeHHe U (akTOpbl YCTOHYHMBOCTH AMCIEPCHBIX
cucteM. Pacmo3HaBaHMe MCTHHHBIX PacTBOPOB, KOJUIOMIHBIX PAacTBOPOB U TI'PYOOAMCIEPCHBIX CHUCTEM.
Crpoenne wmmunemisl. PaccenBaHume cBeTa NpH IPOXOXKAECHUHM CBETOBOTO IIydKa 4YEpe3 ONTHYECKU
HeoHOpoAHYI0 cpeny (3ddexra Tunmans).
IIpakTnueckoe 3ansaTne Ne 16 2
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIE CHCTEMBI, HCIOJb3yEeMbIE B )
OBITOBOM W TPOM3BOICTBEHHOW JEATEIILHOCTH 4YENIOBeKa, C TMO3UIMH HKOJOTHUECKOW Oe30MacHOCTH
MOCJICJICTBHI M TPAMOTHBIX PeIIeHUN MTPo0JIeM, CBI3aHHBIX C XUMHEH.
Tema 6.2. OCHOBHOE Co/iep/KaHne 4 OK 01
Hccnenopanne JlaGopatopHoe 3ansiTHe Ne 7, 8 4 OK 02
CBOUCTR JlaboparopHas pabota «IIpuroroBiaeHre pacTBOPOBY.
JIMCTICPCHBIX [IpuroroBneHue pacTBOPOB 3aJaHHON (MOJSPHOM) KOHIEHTpAMu (C MPaKTHKO-OPUEHTUPOBAHHBIMH 2
CHCTOM JUIA 11X BOIPOCAMM ), OTIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.
HICHTHHKAIH JlaGopaTtopHas pabota «/cciaenoBaHue TUCTIEPCHBIX CHCTEM).
[IpuroToBnenue M HU3y4EHHE CBOMCTB JUCHEPCHBIX CHCTEM pAa3HBIX BHUAOB: CYCIEH3MM, AMYJIbCHH, )
KOJUTOMIHOTO pacTtBopa. CpaBHEHHE CBOICTB MCTUHHBIX U KOJUIOMAHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX
pa3Inuui MKy HUMH.
Konrpoapuasn JlucniepcHbIe CUCTEMBI. 2
pabora 5
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Paznea 7. KauecTBeHHBbIC peakiiuy 00HAPY:KeHUsI HEOPraHUYECKUX U OPraHNYeCKNX BellecTB
Tema 7.1. OcHoBHOE coep:kaHue OK 01
Obmnapyxenne IpakTuyeckoe 3ansTue Ne 17 OK 02
HEOPraHUYECKUX
. p olo KayecTBeHHBIE XUMUYECKHE PEAKLINH, XapaKTEPHBIE JJIs1 OOHAPYKEHHUS HEOPTaHMYECKUX BEUIeCTB (KaTHOHOB
KaTHOHOB U . o
U aHnoHoB). CocTaBiieHHE ypaBHEHUI peakluii OOHapyKeHus: KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B
AHUOHOB . o
MOJIEKYJISIPHOM U HOHHOHU (hopMax.
Peakiinu 0OHapy)KeHUsI HEOPTaHMYECKUX BEIIECTB B pEAIbHBIX 00BEKTaX OKPYKAIOIIEH CPebl.
Y. Yy
JlaboparopHoe 3ansaTHe Ne 9
OO0GHapykeHrne HeOpraHUYECKUX BemecTB (KaTHoHOB [—VI rpymm uim aHnOHOB) ¢ UCTIOIB30BAHHEM
KaUECTBEHHBIX AHATTUTUYECKUX PEAKLIUM.
JlaGopaTopHas paboTa Ha BBEIOOD:
1. JJaboparopHas paboTa «AHAIUTUYECKUE PEaKIIUU KaTHOHOB [-VI rpymm».
[TpoBeneHne KaueCTBEHHBIX PEaKIUil, UCIIOIb3yEeMBIX AJ1 OOHApYKEeHHs KaTHOHOB | rpynmbl (kanus,
HaTpUs, Maruus, aMMonus), Il rpynmsr Ha npumepe 6apus, 111 rpynmst — cBuHIa, [V Tpymel — antoMUHNS,
V rpynmel — xene3a (II u III), VI rpynmst — aukens. Onucanue HaOII0JaeMbIX SBJICHHA U COCTABICHUE
XUMUYECKHUX PEAKLIUU.
2. JJabopaTopHasi paboTa « AHATUTHYECKUE PEAKIIMH AaHHOHOBY.
[IpoBeeHne KaueCTBEHHBIX PEAKLNi, HCIOIB3YEMBIX /711 OOHApY)KEHHUs1 aHMOHOB: KapOoHara, (ocdara,
cynbdara, cynbpuaa, HUTpara, Xxjaopuaa u ap. Onucanve HabIIOJAEMBbIX SIBICHUN U COCTaBJICHHE
XUMUYECKUX PEAKIIUM.
Tema 7.2. OcHoBHoOE coiepraHue OK 01
Obnapysenue IpakTuyeckoe 3ansTue Ne 18 OK 02
OpraHMYECKHUX
Ie) ec KauecTBeHHBIE XUMUUYECKHE PEAKIINH, XapaKTepHbIE AJis1 0OHAPYKEHUS OTAENIbHBIX KJIAaCCOB OpPraHMYeCKUX
B TB . .
5 COeMHEHUI: (PEHOJIOB, aIbJICTU/IOB, KpaxMasa, YKCyCHOU KUCIOThl, aMUHOKHCIIOT H JIp.
OTJIENbHBIX
ACCOB ¢ Jlenarypauust GelKOB NPU HATPEBaHHH, IBETHBIE PEAKI[UU OEIKOB.
KJI B . .
CocTaBieHNe KaUeCTBEHHBIX PEaKIUi 0OHAPYKEHHSI OPTaHWYECKUX COSTMHEHUN OTJEIIBHBIX KJIACCOB.
MCII0JIb30BaHUEM a6 3 10
[
KAYCCTBCHHEIX abopartopHoe 3aHsiTHe Ne
peaximii OO6HapyxeHne OpraHnYecKuX COeAMHEHUN OT/IEIbHBIX KJIaCCOB.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JJaboparopHas paboTa «KadecTBeHHBIE peaKkIMy Ha OTAEIbHBIE KITACChl OPTaHUYECKUX BEIECTB.
[IpoBeeHne KaueCTBEHHBIX PEAKLUi, UCIIOIb3YEMBbIX JJIs1 OOHAPYKEHUSI OPTraHUYECKUX BEIIECTB PA3IMYHBIX
KJ1acCOB: ()EHOJIOB, alIbICTUAOB, KpaxMasla, yKCYCHOW KHUCIIOThI, aMUHOKHUCIIOT, OenkoB 1 ip. Onncanne
HaOJII01aeMBIX SIBICHUH U COCTABJICHHE XMMUYECKHX PEAKIUI H/UIH CXEM.
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2. JJabopaTtopHnas pabota «KauecTBeHHBIN aHAIN3 OPTaHUYECKUX COSAUHEHUH TT0 (PYHKITMOHATHHBIM
rpymnmnam».

HpOBe,Z[GHI/Ie Ka4u€CTBCHHBIX peaKuHﬁ, HCIOJIb3YCMBIX IJI PACTIO3HABAHUSA OPTraHUYCCKUX BCIICCTB
OTJIEbHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPYIIaM: Ha IPUMEpPe aMUHOKHUCIIOT U KApOOHOBBIX KUCIIOT,
CIIMPTOB U (beHO.IIOB, AJIbACTUA0B 1 KETOHOB. Onucanue HaGHIO,Z[aeMBIX SIBJICHUI U COCTABJICHUE XUMHUYECKHUX
peaKIi 1U/UIH CXEM.

IIpogdeccnona/IbHO-OPHEHTUPOBAHHOE COAECPKAHUE 29
Pasnean 8. XHMHSA B OBITY M MPOU3BOACTBEHHOM eSITeIbHOCTH YeJI0BEeKa 2 OK 01
Tema 8.1. OcHOBHOE colepKaHue 2 OK 02
OK 04
Xumust B OBITY M 1 pagruueckoe 3anstie Ne 19, 20 2
MIPOU3BOACTBEHHOMN " v = OK 07
CATOTEHOCTI DKkoornyeckasi 0€30MacHOCTh IMOCIIEACTBUAN OBITOBOW M MPOU3BOACTBEHHOM JEATEIBHOCTH YeI0BEKa, 2 K 2.1
A CBSI3aHHAS C TIEpepabOTKOM BEIIEeCTB; MOUCK M aHATN3 XUMHUYECKON HHPOPMAIINH U3 PA3TUYHBIX HCTOYHUKOB K 2.2
YeoBeKa . .
(HayuHas 1 yueOHO-Hay4dHas JIUTEpaTypa, CpelIcTBa MaccoBor nH(popManuu, cetb IHTepHET U IpyrHe). K 2.3
Keticel (¢ yueToMm Oyayieit mpodeccuoHanbHOM AesITeIbHOCTH) Ha aHAIN3 HHPOPMALIUU O
MIPOM3BOJICTBEHHOH NIEATETHHOCTH YEIIOBEKA, CBA3aHHOW C MepepabOoTKON U IMOJTyYSHHEM BEIIECTB, a TAKXKE C
HKOJIOTHYECKOM 6€30MacHOCThIO.
3amuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHHUS KEHCOB (BBHICTYIUICHHUE C TPE3CHTAIINCH )
Pa3nen 9.1. UccienoBanne 1 XuMHYeCKHI aHAJIN3 00beKTOB Onocdepbl 27
Tema 9.1.1. OcHoOBHOE colep:KaHue 4 OK 01
Ocnosbl 5 JlaGopatopHoe 3ansiTie Ne 11 2 1K 2.1
n1abopaTopHOi = IIK 2.2
. JlaboparopHas paboTta «OCHOBBI JIaOOPATOPHOU MPAKTUKU. K 2.3
NPaKTUKA B .
P o JlaGopatopHas mocya 1 XuMU4Yeckre peakTuBbl. OCHOBHBIE TabopaTopHble onepanuu. JlJabopaTtoproe 2
npodeccuoHaIbHBI
P obopynoBanue. TexHrka 6€30MacCHOCTH M MpaBuiia paboTHI (MMOBEICHUS) B TAOOPATOPHH.
X J1abopaTopusx
IIpakTnueckoe 3anaTue Ne 21, 22 2
BrinonHeHue THITOBBIX PACYETOB MO TEMATHUKE SKCIIEPUMEHTA (BBIXOJI MTPOIYKTA PEAKI[UU, Macca HAaBECKH,
00bEeM PaCTBOPHUTEIIA).
O06paboTka JaHHBIX, aHATH3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHUE CPEAHET0 3HAUCHUS )
AKCHEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).
[IpencraBnenue pe3ynbTaTOB SKCIEPUMEHTA B pa3nu4HOi hopme (Tabnuia, rpaduk, oTyeT, JOKIa,
MIPE3CHTAIINS ).
Tema 9.1.2. OcHOBHOe co/iep:KaHue 6 OK 01
XUMUECKHH Teoperuyeckoe odyuenue 2 OK 02
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aHaju3 Mpoo BOJIBI

Knaccudukarust mpo0 Bozp! 0 BUAY U Ha3HAYEHHUIO, HCXOJIS U3 €€ XMMUYECKOTO COCTaBa.
OpranosenTiuyeckre CBOICTBA (3amax, MPO3pavHOCTh, IBETHOCTh, MyTHOCTBH) BOJBI. KncioTHoCTh 1
IIEJI0YHOCTH BOAbI. pH cpensl 1 MeTo bl ee onpeaeneHus. JKecTKOCTh BOABI U METO/BI €€ OIpeIeIICHUsI.
CyniHocTh MeTo1a THTPOBAHMSL.

Bunsl )xecTkoCcTH BOJIBI (BpeMEHHAS U TOCTOsIHHAS ). JKECTKOCTh BOJIBI KaK MPUYMHA BBIMAICHHS OCaIKOB MU
00pa30BaHuUs CONCOTIIOKECHNH, MEIOIINX MECTO B OBITY M Ha IPOU3BOCTBE.

CocraB coJeii, BBI3BIBAIOIINX )KECTKOCTh BOJbI. XMMUYECKHE MPOIIECCHI, YCTPAHSIOUINE HKECTKOCTh BOJIBI.
VYpaBHEHUST XUMUYIECKUX PEAKIHH, HIUTIOCTPUPYIOLIUX MTPOIECCHI, TPOUCXOAAIINE IPH YCTPAaHEHUT
KECTKOCTH. Y CTpPaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMUYECKUMU crioco0amu. CriocoObl
YCTPaHEHUS! IOCTOSIHHON JKECTKOCTH.

IIpakTnueckoe 3ansaTue Ne 23

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoBast JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIpHAS U
MOJISUTbHAS! KOHIIEHTpalwu. Tutp pactBopa. Pemenne npakTHKO-OpUEeHTHPOBAHHBIX TEOPETHUECKUX 3aTaHUN
Ha pacyeT KOHIEHTPALUN 3arps3HAIOIIMX BEUIECTB U UX CPABHEHHUE C MPEAEIBHO IOIMTYCTUMBIMU
koHnenrpanusmu (I171K).

JlabopaTopHoe 3ansitue Ne 12

HccnenoBanne XMMHYECKOTO COCTaBa Mpood BOABI.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota «O4HCTKa BOJABI OT 3arps3HEHUI».

Hcnonp3oBaHne METO0B (PHIBTPOBAHUS U aACOPOLIUU JIsl OTJEJIECHUS 3arpsiI3HEHU B HcceayeMoi mpooe
BOJIbl. BBIOOp MeTO/1a OYMCTKH B 3aBUCUMOCTH OT BUJa 3arpsi3HeHus. CpaBHeHue 3 (HEeKTHBHOCTH
Pa3IUYHBIX METOJIOB OYUCTKHU BOJIBI B PAa3HBIX YCIOBUSX (B J1a00paToOpuu, B JOMAIIHUX U MOJEBBIX
YCIIOBUSIX).

2. JJaboparophnast pabota «Onpezaenenre pH BOIbI U €€ KHCIOTHOCTH.

Omnpenenenue pH cpeapl ¢ MOMOIIBIO YHUBEPCATHLHOTO HHIMKaTOpa. Vcronb30BaHue TUTPOBAHUS TS
omnpezeneHus: KucaotHoctu. Onpenenenne o0eil KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KHUCIOTHOCTH.
Omnpenenenue obmeit 1 cBOOOAHOM mienoyHocTH. CocTaBIeHUE YypaBHEHUN peakiuil, MPOTeKAIoIUX MPpH
oTpezieNIeHUU KUCIOTHOCTH/ IETIOYHOCTH MTPOO BOJBL. Y CTAHOBJIEHUE CIIOCOOOB HCIIOIb30BaHUS
UCCIICIOBAaHHBIX MTPOO BOJIBI B KHU3HEIEATEILHOCTH YEJIOBEKA, HA OCHOBE MOJYYCHHBIX JAHHBIX O COCTABE.
3. JJabopaTtopHnasi pabota «OnpeaeseHne >KeCTKOCTH BOJIBI M CIIOCOOBI €€ YCTPaHCHUSI.

Crioco0b! ycTpaHEeHHUsI BCEX BUIOB )KECTKOCTU B 3aBUCUMOCTH OT COCTaBa coJieil kecTkocTH. Perenue
SKCIIEPUMEHTAIBLHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOMN M MTOCTOSTHHOM KE€CTKOCTH BOJbI. OneHKa
BEPOSTHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B IOMAIIHUX YCIOBHUSIX.

OK 07
IIK 2.1
IIK 2.2
IIK 2.3

Tema 9.1.3.

OcHoBHOe cogepkaHue

OK 01
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XUMUYeCKUM
KOHTPOJIb Ka4eCTBa
MPOJIYKTOB
MMUTAHKS

Teopernyeckoe o0yueHue

KauecTBeHHBIN XUMUYECKUI COCTaB MPOAYKTOB NMUTaHus. Bemectsa, Ganscuduuupyronme npoayKThl
NIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOIINE NPOAYKThI MUTaHUA. OTNpeaesIeHne 3arpA3HAI0NINX XUMHUUECKAX
BEILECTB B IPOAYKTAaX NMUTAHMUS, ONIPEACIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTAaBE IPOJYKTOB MUTAHMUSL.

IIpakTnyeckoe 3ansiTue Ne 24

OpFaHI/ILIeCKI/IC U HCOPraHUYCCKHUE BCUICCTBA, BXOAANIUE B COCTAB IMMPOAYKTOB ITMUTAHMA. OHpCILCJ’ICHHC

cocTaBa OJII0]1 Ha COJIepKaHHE MaKpO M MUKPO3JIEMEHTOB. M3ydeHne npeasoKeHHbIX MperogaBaTeneM 0o

Ha TpeIMET XMMHUYECKOT0 COCTaBa, ONpPEIeICHIUE J0JIel OT CYyTOYHONH HOPMBI MaKpO M MUKPO3JIEMEHTOB B
yKa3zaHHOM OJroie.
PenieHye MpakTUKO-OPUEHTHPOBAHHBIX 3aJ1a4 110 KYJIWMHAPHOW TEMAaTHUKE PAa3JIMYHbIX THIIOB.

JlabopaTopHoe 3ansitue Ne 13

HccnenoBanne XMMHUYECKOTO COCTaBa MPOJAYKTOB ITUTAHUSL.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabora «O0Hapy>KE€HHE HUTPATOB B MPOIYKTAX MUTAHUS.

HccnenoBanue MaTepranoB MOTYKOIMYECTBEHHBIM METOIOM OIIPEAETICHUS HUTPATOB C UCITIOJIb30BAHUEM
nudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTUCThS M KOUEPBIKKA KaITyCThI, 0B GPYKTOB). AHAIN3 YPOBHS
3arpsI3HEHUS] HUTPAaTaMH 110 MHTEHCUBHOCTH OKPAIIMBaHUS IPOTYKTOB PEAKIIUH.

2. JIaboparopHas pabota «VcciaenoBanue NpoIyKTOB MUTAHUS Ha HAIUYHE YTIIEBOIOBY.

HccnenoBanue MOJIOYHBIX IPOIYKTOB Ha HAIMUKE Kpaxmaina. VceaenqoBanue NpoIyKTOB Ha HATNYHE
TJIFOKO3BI.

OK 02
OK 07
IIK 2.1
IIK 2.2
IIK 2.3

Tema 9.1.4.
XuMH4uecKui
aHaju3 npoo
ITOYBBI

OcHoOBHOe co/lep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus nous 1o BUy U Ha3HAYEHUIO, HCXOSI U3 XUMHUYECKOT0 cocTaBa. nentuduxarus npoosl
MOYBBI 110 €€ XUMHYECKOMY COCTaBY, OMMCAHUE BO3MOXKHOCTEN €€ TPUMEHEHUSI.

TpebGoBanus K Ka4eCTBY OUYBBI pAa3IMYHOIO Ha3HaueHUs. Onucanue 0coOeHHOCTEN NCIOb30BaHNUs MTOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIyUYIICHHs KA4eCTBa TIOYB B 3aBUCHMOCTH OT HA3HAYCHHUS.

O6acTi UCTIOIB30BAaHUS OPTaHUYECKUX YI0OpEeHUH B 3aBUCHUMOCTH OT KaueCTBEHHOT0 cocTaBa. Onucanue
OpPraHWYECKUX YIOOPEHUI U UX MPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBUTHOCTH.

IIpakTnueckoe 3ansaTne Ne 25

O6nactu Ha3HaueHUs (MPUMEHEHUs1) MOYBBL, UCXOS U3 KAYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa.
AHanM3 HOpMaTUBHOU TJOKYMEHTAIUU.
Posib Heoprannueckux BEIIeCTB B KaUeCTBE MUHEPAIbHBIX YAOOPEHUH, YITyUIIUTEIeH TOUBbI.

Cocrasn MHHCPAJIBbHBIX y,[[OGpGHI/Iﬁ " UX NPUMCHCHUC B 3aBUCUMOCTHU OT COCTABa MOYBLI U €€ PAaSHOBUAHOCTH.

B3anMocBs3b cocTaBa y100peHHi 1 X BIWSHUS Ha BET€TaTHBHBIC CBOKMCTBA U TIOJOHOIICHUE PACTCHUM.

OK 01
OK 02
OK 07
IIK 2.1
IIK 2.2
IIK 2.3
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JlabopaTopHoe 3ansiTne Ne 14

HccnenoBanne XMMUUYECKOTO COCTaBa MpOoO MOYBHI.

JlaGopaTopHas paboTa Ha BBEIOOD:

JlaGoparopHas paboTta «OOHapyXeHHnEe HEOPraHUIECKUX IPUMeceil B Ipolax».

[TpuroroBneHure npoObl MOUBHI I UCCIEA0BaHMSI KMCIOTHOCTH/IEIOYHOCTH, HEOPIraHUYECKUX
3arpsa3HeHnil. OOHapyXeHHe XJIOPHUI- U CyIb(paT-uoHOB B pode nouBbl. CocTaBieHnEe ypaBHEHUN peakuit
oOHapyeHus. CpaBHEHUE MOJIy4YEHHBIX [TOKa3aTeaed ¢ HOPMaTUBHBIMU (CIIPABOYHBIMHU ) 3HAUCHHSIMH.

2. JIaboparopHas pabota «Omnpenenenne pH BoJHON BBITSKKH ITOYBBI, €€ KUCIIOTHOCTU H IIETTIOYHOCTH.
HccnenoBanue BOIHBIX BBITSDKEK 00pa310B TOTOBBIX OYBEHHBIX cMecel (U1 pa3HbIX THIIOB PACTEHUI).
Omnpenenenne pH nouBsl ¢ UCHOIB30BAHUEM MHIUKATOPOB. OIIEHKA TUIIOB IIOYB B IIPEICTABICHHBIX
oOpasnax (CHIBLHOKHUCIIAs, KUCTasl, CIa00KHCIIas, HEeHTpaIbHas, EeJTI0YHAs).

Tema 9.1.5.
Hccaenosanue
00BEKTOB
ouocdepsl

OcHoBHOe coepkaHue

Teopernueckoe o0yuenue

Y4eOHOo-HCcCIeT0BaTEIbCKUI MPOEKT B 00JIaCTH MCCle0BaHus 00beKTOB Orochepsl. O630p TeM yueOHo-
UCCIIEIOBATEIBCKUX MPOCKTOB. AJITOPUTM BBITOTHEHHS TIpoekTa. OnpeaencHne npodaeMbl HCCIIeJOBaHUSI.
MeTozpl MoUCKa, aHaJIn3a 1 00paboTKH HH(OPMAIMH O MMPOEKTE B PA3IMYHBIX HCTOYHHUKAX.

IpakTuueckoe 3ansaTue Ne 26, 27, 28

O06ocHOBaHNE aKTyaJIbHOCTH BBIOpAaHHOW TeMbl. BrisiBieHUE TTpoOaeMbl uccienoBanus. Beibop 0o0BEeKTOB U
METOAOB UCCICAOBAHUA. IToctanoBka Heﬂeﬁ H 3a1a4 UCCJICOOBaHUA. OHpGI[eJIeHI/IC NpoaAYyKTa UCCICAOBaHUA.
OmnpezneneHne TaroB U COCTABJICHHUE TIIaHA UCCIICIOBAHMS.

3ammra npoekrta: IlpencraBieHue pe3yabTaTOB BBIMOJHEHUS YUeOHO-MCCIEIOBATEIBCKUX IPOEKTOB
(BBICTYIIJIEHUE C TIPE3CHTAIIUCH).

JlaGoparopHoe 3ansiTue Ne 15

HccnenoBanue npeioxKeHHOT0 00bEKTa Ha KUCIIOTHOCTD, IIETOYHOCTh, XUMHUYECKHUA COCTaB (3arps3HUTENH,
Makpo- W MHKpodJieMeHThl). OOpaboTka pe3ynbTaToB wHccienoBaHusa. OIlEHKa KadyecTBa HCCIEAyeMOro
00BEKTa, MICXO/IS U3 PE3YJIbTATOB XUMHUYECKOTO aHAJIH3a.

OK 01
OK 02
OK 04
OK 07
IIK 2.1
IIK 2.2
IIK 2.3

IIpomMe:xxyTOUHASI ATTECTAIUA MO JUCUMUILINHE (IK3aMeH)

Bcero

120
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3. YcioBus peajm3aiui NporpaMmmal 001eo0pa3oBaTebHOM JUCHUILIIHHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJTbHO-TEXHUYECKOMY 00ecreYeHn 0

s peanuzanuy mporpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIETYIOIINE
CIEIUAllbHBIE TOMEIICHUS: YYeOHBI KaOWHET XWMHUM W/WIH Y4eOHOM XUMHUYECKOU
nabopaTopuH.

O6opynoBanne yueOHOro kKabuHeTa (HATJIsIIHbIE MOCOOU): HAOOPHI APOCTEPIKHEBBIX
MoJieJIe MOJIEKYJ, MOJENN KPUCTAIMYECKHX PELIETOK, KOJUIEKIIMM MPOCTHIX U CIIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJJIEKLHS TOPHBIX TMOPOJ W MHUHEPAJoB, Tabiuia
Memnneneesa, yueOHble GHIBMBI, IIU(PPOBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHuueckue cpeacTtBa 00Oy4YeHHMsi: KOMIIBIOTEp C YCTPOWCTBAMH BOCIHPOM3BEACHUS
3ByKa, MPUHTEP, MYIbTUMEIUA-TIPOCKTOP C OJKPAaHOM, MYJIbTUMEAHWIHAS JOCKa, yKa3Ka-
MpEe3EHTEP IJIsl TPE3CHTAIUMN.

Oo6opynoBanne jgadoparopuu M pado4ux MecT Ja0OpaTOpMU: MEH3YPKH, NUIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIbI, IPEIMETHbIE U MOKPOBHbIE CTEKJA, MJIAHIIETHI
JUTSL KamelbHBIX peakuii, umbTpoBanbHas Oymara, TPOMBIBAIKH, CTEKISHHBIC MPOOUPKH,
pe3uHOBble TNpPOOKH, (oHApUKH, HAOOp PEaKTHUBOB, CTEKIJISHHbIE MaJOYKH, IITATHBBI JUIS
MPOOUPOK; MEPHBIC MIJIMHIPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEIbHBIC IIUIHHIPUICCKHE
(50-100 mur), crynku ¢ mectukom, ¢apdopoBbIe YalllKH, MAHIETHI, GUIBTPHI OyMaXKHbIC, BaTa,
MapJiisi, YacoBBIC CTEKJA, OSJEKTPOIUIUTKH, JIaDOpaTOpHBIE IITATUBEHI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOP I MOTyYeHHUs Ta30B (MM MPOOHpPKA C Ta300TBOIHON TPYOKOM), AepiKaTenn
JUTSE IPOOUPOK, CKIISTHKH ISl XpaHEHHsI PEaKTUBOB, Pa3/IaTOYHbIC JTOTKU; XUMUYECKUE CTaKaHBI
(50, 100 m 200 mu); MIMaTeNy; MUHIETHI, TUTEIbHBIC UL, CEKYHIOMEPHI (TaiiMepbl), MEpPHbBIC
npooupku (Ha 10-20 mm) u MepHble konObl (25, 50, 100 u 200 mm), BoasHas OaHs (wiu
TEPMOCTAT), CTEKJSIHHBIC NAJIOYKH, KOHWYECKHe KoiObl st tuTpoBanus (50 m 100 mn);
WHAWKATOPHBIC TOJOCKA JJsi ompeneneHus pH u craHmapTHas WHIMKATOpHAs IIKAa;
YHUBEpCATbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mi (v mo3aropst Ha 1, 5 1 10 mut), OropeTku
JUIS TUTPOBAHMSL, MeIUIIMHCKKE mmpuiisl Ha 100—150 mi, mabopaTtopHble H/HIN aHATUTHYECKUE
Bechl, pH-MeTpsI, cymibpHbIN mKad, u Ip. 1adbopaTopHOE 000pYyI0BAHHE.

3.2. UndopmanmnonHoe obecriedeHre peaau3anuu NporpaMmmbl

OCHOBHBIE UCTOYHUKHU:
1. I'ycena, E. B. Xumus aia CI1O: yauedHo-meTonuueckoe nocodue / E. B. I'yceBa, M. P.
3uranmuHa, J[. M. KynukoBa. — Kazans: KHUTYVY, 2019. — 168 c. — ISBN 978-5-7882-2792-
4. — Texcr: anexkTpoHHbil // JlaHb : anekTpoHHO-OnOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/196096 — Pexum gocTtyna: Juist aBTOPHU3. OJIb30BaTeNEH.
2. YUepnurkona, H. 0. Xumus B 1oCTyImHOM M3JI0XKeHUH: yaeOHOe mocooue ais cro / H. 1O.
UepuukoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcr: anexkTpoHHBIH // JIanb: anekTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mata obpamenus: 14.10.2022). — Pesxxum goctyna: nms
aBTOpU3. MOJIb30BATEIICH.
3.1lleBnunbina, JI. B. Xumus: yaeoHoe nocobwue / JI. B. lllepanmpina, A. V. AmapHeB. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTPOHHBIN //
Jlanb: snekTpoHHO-O0ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (mara
obpamenus: 14.10.2022). — Pexum goctyna: A1t aBTOPHU3. MOJIb30BaTEICH.
4. biiunos, JI. H. Xumus: yaeonuk miis CI1O / JI. H. baunos, U. JI. Ilepdunona, T. B.
CokomoBa. — 2-e u3j., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekcrt: anekTpoHHbIH // JlaHb: 3nekTpoHHO-0ubnmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oopamenus: 14.10.2022). — Pexxum goctyma: st
aBTOPU3. IIOJIL30BATEIICH.
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JlononHuTEbHBIE HCTOYHUKH:

1. J.M.ITycroBanoBa, U.E.HukanopoBa Heopranndeckas Xumus, y4eOHUK ISl CTYACHTOB:
CpemHHX MPOPECCHOHAIBHBIX YUeOHBIX 3aBeieHu — M., u3a. dennkce, 2022 T.

2. Epoxun FO.M. Xumusi: YueOHUK U1 CpEeIHUX MPO(PECCHOHATBHBIX Y4eOHBIX 3aBEICHUM
/FO.M.EpoxuH. — 16-e u3n., uctp. M nomn. — M.: U3pgarenbckuii ieHTp «Akagemusy», 2021.-384 c.
ISBN 5-7695-2591-6

3. T'abpuensu O.C., OctpoymoB WN.I'Xumus: Ilocobue ansa moctymaromux B BY3bl. —
M.:[Ipoda, 2022.

4. Tlocobue mo xumuu miusa camonoarotoBku / Ilox pex. B.H.Uepnsimesa. PocToB-Ha
Hony, 2020.

5. Xomuenko P.I1. Xumus: ans noctynarmmux B By3bl. — 2-€ u3d. — M.: Beicias mikoina,
2020.

[Tepuoanueckue nznanus (0TEUECTBEHHBIC KYPHAIIBI):

[.Xumus B mkone. HaydHo-TeopeTHyueckuid M METOAUYECKUH KypHail. M3maTenbcTBO
«lenTxumnpecc»

2. Xumusi. Y4eOHO-METOAMYECKUN >KypHAI Ui YYUTENed XWUMHH U ECTECTBO3HAHMS.
Wznatensckuii oM «llepBoe ceHTAOps»

NuTepHeT-pecypcesl:

1. Mynerumenua yueOHbIH Kypc «1C: OOpa3oBatenbHas koiuiekius. OpraHudeckas
XUMUSD)

2. Mynetumenna yueOHbI Kypce «l1C: OOpa3oBartenbHas Kosuteknus. OOmas u
HEOPraHWYEeCKasi XUMHUSI

3. Mynbtumenua yaeOHbIi Kypc «OTKpbITast XUMus 2.6»

4. JTuck «Xumud. IKCIPeCcCc-MOAroTOBKa K 3K3aMEHY»

5. Mynbtumenua yueOHbIN Kypc «BupryanbHas 1abopaTopus»

6. Jluck «XuMus: MOJHBIN WILTIOCTPUPOBAHHBINA Kypc. Cepust mpoBepb ceds» 269

7. XuMus W KM3Hb HAy4YHO IONYJSPHBIA >KypHal. OJEKTpPOHHAas BEpPCHUs HAYy4HO-
MOMYJISIPHOTO >KypHana. http:// www.hij.ru/

8. Kypc oprannueckoit xumuu 3a 10-ii kinacc. [loctanoBka onbitoB. Kinaccsl oprannyeckux
COEIMHEHUH, TECTUPOBAHUE. buorpadpun 3HAMEHUTBIX YYEHBIX.
http://formula44.narod.ruhttp://khimia.ril .ru/

9. OmbITel IO HeopraHuveckoi xumuu. OmmcaHus peakiuii, pororpadum, crmpaBodHas
uH(popmarus. http://shnic.narod.ru/

10 Xumuss muss  Bcex. OJIEKTPOHHBIM  CIPAaBOYHUK 3a TIOJHBIM KypC XHMHH.

http://www.informika.ru/text/database/chemy/START.html

11. Pacuernbie 3amaun mo xuMuu. COOpPHHMK pacueTHBIX 3a7ad IO HEOPTraHWYECKOW M
OpPTaHMYECKON XUMHUU sl pabOThl Ha MIKOJIBLHOM cIenkypce. http://lyceuml.ssu.runnet.ru/ ~
vdovina/sob.html
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4. KOoHTpPOJIb U OLleHKA Pe3yJibTATOB 0CBOCHHUSA 00111€00Pa30BATEJIbHOM U CIIUIIINHbBI

KoHnTposb u orieHka pe3yabTaToB 00y4eHHs OCYLIECTBIIIETCS MPErnoaBaTesieM B IpoLecce
MPOBEJCHUS TMPAKTUYECKUX 3aHATHH U Jab0paTOpHBIX paboT, TECTHUPOBAHUS, a TaKke
BBIMIOJTHEHUS] ~ OOy4YalOIMMUCA  HMHAWBUIYAJIbHBIX  33JaHUN, TPOEKTOB, HCCIEAOBAHUM.
PesynbpTarel OO0yueHUsS OMNpenessioT, 4YTo OOydJarommecs MAODKHBI 3HATh, IMOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YYEHUS JUCHUIIIINHBI.

st hopMuUpOBaHUS, KOHTPOJIS M OLIEHKH PE3yJbTAaTOB OCBOCHUS YUEOHOUW AMCIMILTHHBI
HCIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEpONPUATUH, TPEICTABIISIONIAst COO0M KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIIACOBAHHBIX C pe3ylbTaTaMu OOydeHHUs U CPOPMYIUPOBAHHBIX C YYETOM

DI'OC COO (npeametHsble pesynbratel o aucuuiuirge) u I'OC CIIO.

Ne Mou);n;e/MI;amen Pe3yabTar 00yyeHus OueHoYHbIe MEepPONPUATHS OK
I |OcHoBHOM MOaYJIb
1 |Pa3zgen 1. ®opmyaupoBaTh 0a30BbIE
OcHoBBI MOHATHS U 3AKOHbI XUMUH
CTPOCHUSA
BellecTBa

1.1 |Ctpoenue aroMoB |CoCTaBIsATh XUMHUYECKHE 1. Tect «CTpoeHue aTOMOB OK 01
XUMUYECKHUX (bopMyITbl COETMHEHUN B XUMHUYECKUX AJIEMEHTOB U MPUPOJIa
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |XMMHUYECKOU CBSA3H.
npupoaa OKHCIICHUS] XUMUYECKHUX 2. 3ajaym Ha COCTaBIIEHUE
XUMUYECKON 3JIEMEHTOB, UCXOMS U3 XUMHUYECKUX (GOpMYJT ABYXaTOMHBIX
CBS3U BaJICHTHOCTH U coeuHEeHUH (OKCUIOB, CyTb(OUIOB,

3NEKTPOOTPUIIATENILHOCTH  [TUAPUIOB U T.I1.).

1.2 |Tlepuponnueckuii | XapakTepu3oBaTh [IpakTHKO-OpUEHTHUPOBAHHBIE OK 01
3aKOH U TAOJIHIA |XUMHYECKUE DIIEMEHTEL B TEOpPETUUYECKHUE 3aJaHus Ha OK 02
J.1. MenaeneeBa |COOTBETCTBHUU C MX XapaKTePU3aALUI0 XUMHUYECKUX

MOJIOKEHUEM B AJIEeMEHTOB: «MeTalmu4eckue /
NIEPUOIUYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMUYECKHUX 3JIEMEHTOB 3IEKTPOOTPULIATEIHLHOCTD U
.. Menneneena CPOJICTBO K 3JIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C HX
3JEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IEPUOANYECKON
CUCTEME XMMHUYECKUX HIEMEHTOB
.. MenaeneeBay.
2 |Pasnex 2. CocraBasite ypaBHeHHs U |KoHTpoJIbHAs padoTa
XuMu4eckue CXeMbl XHMHU4€CKHUX «CTpoeHue BelllecTBa U
peaknun peakuui XHMHYECKHE PeaKIun»
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Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHo4HbIe MepONIPUATHS OK

2.1 |Tunsr CocraBnsTh peakuuu 1. 3anaun Ha cocTaBieHUE OK 01
XUMHUYECKHUX COEIMHEHUS, pAa3NIO’KEHUS, |ypaBHEHUU peaKiiuii:
peakiui oOMeHa, 3aMeNIeHNUs, — COCJIMHEHMUS, 3aMELICHUS,

OKHUCJIUTEIBHO- pa3ioxeHusi, 0OMeHa U peaKiuii ¢

BOCCTAaHOBUTEJIbHBIE Y4aCTHEM KOMILJIEKCHBIX

peakuuu 1 peakuu coeuHEeHu (Ha mpuMepe

KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIEKCOB ATFOMUHHUS U

npumepe [IMHKA),

TUAPOKCOKOMILIEKCOB — OKUCJIHUTENIbHO-

QTIOMUHHUS U LIUHKA) C BOCCTAHOBUTEIBHBIX PEAKIIHI C

y4acTHeM HEOpPraHWYeCKUX |MCIOIb30BAaHHEM METO/1a

BEILIECTB ANIEKTPOHHOTO OallaHca;
— C y4acTHUEeM KOMILIEKCHBIX
COeMHEHU (Ha IpUMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U
AITIOMUHUS).
2. 3a/aun Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJYKTa PeaKuu COeTUHEHHUS;
MacCOBOM MM 0OBEMHOU HOJIH
BBIXOJIa MMPOJIYKTa peaKluu
COCIMHEHUS OT TEOPETHUECKHU
BO3MOIKHOI'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
HCXOJIHBIX BEIIECTB U MPOAYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa
peaxiuu, eciiu OJTHO U3 BEIIECTB
JTaHO B BUJIE pacTBOpa C
ONpPEACIICHHON MacCOBOM JT0JEH
PacTBOPEHHOTO BEIIECTBA.

2.2 |Onexrponurnyeck |CoCTaBIATh ypaBHEHUS 1. 3anaHus Ha cocTaBIEHUE OK 01
ast IMCCOIMAIMS U |XUMHUYECKUX PEeaKINU MOJIEKYJISIPHBIX U MOHHBIX PEeaKIil
MOHHBII 00MeH HOHHOI'0 OOMeHa C C y4acTHUEM OKCHUJIOB, KUCIIOT,

y4acTHEeM HEOPTraHMYECKUX |OCHOBAHUM M COJIEH, HOHHBIX
BEILIECTB peakLuil THAPOIIn3a CONEH,
YCTaHOBJICHUE U3MEHEHUS
KHUCJIIOTHOCTH CPEJIbI.
2. JJaboparopnas pabota «Peakiuu
TUAPOIU3AY.

3 [Pazpen 3. HccnenoBarb ctpoenne n |[KonTposabHas padora
Ctpoenue u cBoiicTBa «CBolicTBa HEOPraHMYeCKHX
CBONCTBA HEOPraHU4eCKMX BelleCTB |BeleCTB)»

HEOpraHu4ecKUuX
BeIeCTB
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Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHoYHBIC MEPONIPUATHS

OK

3.1

Knaccudukanms,
HOMECHKJIaTypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Knaccudunuposats
HEOpraHNYeCKUe BEIIeCTBA
B COOTBETCTBHUH C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPraHNYECKUX BEIECTB
HUCXOIS U3 UX XUMHUYECKOU
(GbopMyIIbI UK COCTaBJICHHE
XUMHYECKON (OPMYITBI UCXOIS U3
Ha3BaHUs BEILECTBA 110
MEKTYHAPOAHON UM TPUBUAIBHOU
HOMEHKJIATYpPEM.

2. 3agaun Ha pacyeT MacCOBOM
110J1d (Macchl) XUMHUYECKOTO
a7IeMeHTa (COSTMHEHNS ) B
MOJIEKYJe (CMECH).

3. IlpakTrueckue 3a7aHusl 1O
KJaccu(UKanu, HOMEHKIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKHX BEILECTB
pa3INYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOMN
CBSA3U U TUIIA KPUCTAJUINYECKOU
pELIEeTKN.

OK 01

3.2

dusznko-
XHUMHYCCKHE
CBOMCTBA
HEOPraHUYECKUX
BCIICCTB

YcranaBinuBaTh
3aBUCUMOCTH (hU3HUKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TaK)Ke TUIIA
KPUCTAJUIMYECKOU PELIETKH

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUJIOB U COJIEH».

2. 3agaHusi Ha COCTaBJICHUE
YpaBHEHU XUMHYECKUX PEAKIUN C
y4acTHEM TPOCTBIX M CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUIIOB
METaJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX AIEMEHTOB;
HEOPTaHWYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
THIPOKCHUIOB, HEOPTAHUIECKIX
COJICH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI TIOTYyYESHHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUsI HA
CBOWCTBA U MOJIYyYCHUE
HEOPraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
«CBoOMCTBAa METAJJIOB U
HEMETAIIJIOBY.

OK 01
OK 02
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Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHoYHBIC MEPONIPUATHS OK
3.3 |IIpousBoacTBO Ob6ocHoBBIBaTh 3HaUeHUE U |[IpakTHKO-OpUEHTUPOBAHHBIE OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BEIIECTB. HEOPTraHWYECKHUX BEIIECTB B |[XMMUYECKUX PEAKIUH C ydacTUEM
3HaueHue u OBITOBOM U HEOPraHWYECKUX BEILIECTB,
MpUMEHEHHUE B MIPOU3BOCTBEHHOMN WCIIONB3YEMBIX ISl UX
OBITY U Ha JEeSITEIbHOCTH YeIOBeKa UX |MIEHTU(UKALNUN U TPOMBIIUIEHHBIX
MIPOU3BOJICTBE (UBUKO-XUMHYECKUMHU CHIO0CO0O0B MOJTYYCHUS.
CBOMCTBaMHU
4 |Pa3nen 4. HUccaenoBars crpoenue u (KonrpoJsabHasi padora
Ctpoenne u cBoiicTBa oprannyeckux |«CTpoeHHe H CBOWCTBa
cBoiicTBa BellecTB OpPraHn4yecKHX BellecTB)
OPraHMYecKux
BellecTB
4.1 |Knaccuduxanms, |KnaccuduuumponaTsb 1. 3anaHus Ha cocTaBlIEHUE OK 01
CTpOEHHE U OpraHMYECKHE BEUIeCTBa B |HAa3BaHUI OpraHU4eCcKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHON WIIH
OPTraHUYECKHUX CTPOEHUEM MEKIYHAPOIHON CHUCTEMaTUYECKOM
BEILIECTB HOMEHKJIAType.
2. 3a7aHusa Ha COCTABJIEHUE OJHBIX
Y COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYeCcKUX BEIIECTB
OTJIETIbHBIX KJIaCCOB.
3. 3ajauu Ha ONpeaeeHue
npocTtemiei GopmMyIsl
OpPraHUYECKO MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %).
4.2 |CsoiicTBa YcranaBinuBaTh 1. 3agaHus Ha coCTaBIeHUE OK 01
OPTraHUYECKHUX 3aBUCUMOCTH (hU3HKO- ypaBHeHU xuMuueckux peakiuii ¢ |[OK 02
COCIMHEHU N XUMUYECKHX CBOMCTB y4aCTHEM OPraHUYECKUX BEIIECTB

OpTraHU4YE€CKUX BECIICCTB OT
CTPOCHUA MOJICKYJI

Ha OCHOBaHUU MX COCTaBa U
CTPOEHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPABHEHUN XUMUYECKUX PEAKLIUN,
WUTIOCTPUPYIOLIINX XUMHYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHNS JaHHBIX pEaKIUN U
TEHETUYECKOM CBSI3U OPraHUUYECKUX
BELIECTB Pa3HbIX KJIACCOB.

3. PacuerHble 3a1auu 110
YPaBHEHHSM pEaKLUil C y4aCTHEM
OpPraHMYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
«IlomydeHue dTUIIEHA U U3YYCHUE
€ro CBOWCTBY.
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Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHoYHBIC MEPONIPUATHS OK
4.3 |Opranuueckue Ob6ocHoBBIBaTh 3HaUeHUE U |[IpakTHKO-OpUEHTUPOBAHHBIE OK 01
BEILIECTBA B MIPUMEHEHNUE OPTraHUYECKUX |3aJJaHUsI IO COCTaBJIECHUIO OK 02
KHU3HENIEATEIFHOC |BEILECTB B OBITOBOM U XUMHUYECKUX PEaKIUi ¢ yyacTheM
TH YEJIOBEKa. MIPOU3BOJCTBEHHOMN OpPraHUYECKHUX BEILECTB,
[Ipon3BoacTBO U |€ATENBHOCTH YEJIOBEKA UX |MCIOIB3YEMBIX JUIS UX
MIPUMEHEHUE (hUBUKO-XUMHUYECKUMHU uaeHTU(OUKAITIN B OBITY U
OpraHUYECKUX CBOMCTBaMHU MIPOMBILIIICHHOCTH.
BEILECTB B
MPOMBIIUIEHHOCTH
5 |Pa3gea S. HUccaenoBars paBHoBecue [KontpoJsabHasi padora
KuHernueckue u (M CKOpPOCTh XUMUYECKHX |[«CKOPOCTh XMMHYECKOH peaKIuu
TEePpMOAMHAMUYEC | peaKkuil U XMMHYecKoe PaBHOBECHE)
KHe
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kunetnueckue HccnenoBarh BIUsTHUE 1. JTabopaTtophnast pabota Ha BeiOop: |OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU — «OnpeneneHue 3aBUCUMOCTU OK 02
MIPOTEKaHUs pearupyromux BEMECTB U |CKOPOCTH PEAKIUU OT
XUMUYECKHUX TEMIIEpaTyphbl HA CKOPOCTh |KOHLIEHTPAIMU Pearupyronmx
peaxkuuit XUMHYECKUX peaKIui BEIIECTBY;

— «OnpeneneHune 3aBUCUMOCTU
CKOPOCTH pEaKIMH OT
TEMIIEPATypPbI».

2. [TpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA aHAJIU3
(hakTOpOB, BIUSIOMNX Ha
U3MEHEHHE CKOPOCTH XUMHYECKON
peakuuu.

5.2 |Tepmoaunamuuec |HccnenoBars BIUSHUE 1. 3aaun Ha pacyeThl TEIIOBBIX OK 01
KHE U3MEHEeHUS KOHIeHTpauun |3 dexToB xumuueckux peakmuii 1 |OK 02
3aKOHOMEPHOCTH |BEILECTB, pEaKLUU CPEJIbl U |OMpelelIeHHe TUIla peakuu (1o
MPOTEKAHUS TEMIEPATyphl Ha CMEICHHE TETII0BOMY 3D (]eKTy: IK30- 1
XUMHYECKHUX XUMHYECKOTO PABHOBECUS  |9HIOTEPMHUUYECKHUE).
peakuui. 2. IIpakTUKO-OpUEHTUPOBAHHbIE
PaBHOBecue 3a/1aHMs Ha IPUMEHEHHE PUHLINAIIA
XUMHUYECKUX JIe IITaTenbe g HaXOKICHUS
peakiui HaIlpaBJICHUS CMEILECHUS

pPaBHOBECHS] XUMUYECKOW PeaKIiu
U aHayu3 (HaKTOpPOB, BIUSIIOMINX HA
CMEIIEHHE XUMUYECKOTO
pPaBHOBECHSL.

3. JJaboparopHas pabota
«3yueHne BIUSHNS Pa3IHIHBIX
(akTOpPOB HA CMEIIICHUE
XMMHYECKOTO PAaBHOBECHUS».
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Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHo4HbIe MepONIPUATHS OK
6 |Pasnmeux 6. HccnenoBars nucnepcunie [ KonTposabHas padora no reme
JAucnepcHbie CUCTEeMbI «/IucnepcHble cucTeMbD»
CHCTEMBI
6.1 |[[ducnepcHeie Paznuuars ucTuHHBIE 1. 3azaun Ha IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 pacTBOPbI, KOJJIOUAHBIE pacTBOpOB. OK 02
(bakTophI X pacTBOPHI U 2. IlpakTHKO-OpUEHTUPOBAHHBIE
YCTOHYHBOCTH rpy0oaucIiepCHbIE CUCTEMBI |pacueTHBIC 3a/1aHUs HA IUCIIEPCHbBIE
Ha OCHOBE XHMHUYECKOTO CUCTEMBI, UCTIOJIb3yEMBIE B
SKCIIEpUMEHTA OBITOBOI M TTPOU3BOJACTBEHHOMN
NEeSITeIbHOCTH YETIOBEKA.
6.2 |HccnenoBanue UccnenoBarh Gpusuko- Jlabopartopnast pabota (Ha Bei6op): [OK 01
CBOMCTB XUMUYECKHUE CBOWCTBA — IIpuroroBieHue pacTBOpOB;
JUCTIEPCHBIX Pa3IUYHbBIX BUJIOB — HMccnenoBanue AUCTIEPCHBIX
CUCTEM JUCIIEPCHBIX CUCTEM CHCTEM.
7 |Pa3men 7. Hccaenosarsb cBoiicTBa
KavecTBeHHblEe |OpraHU4ecKUX U
peakuuu HEOPraHU4eCKHX BellecTB
o0HapyXKeHHs € CN0JIb30BAHUEM
OPraHMYeCKUX U |KA4YeCTBEHHBIX peaKIuii
HEOpraHu4ecKuX
BeleCTB
7.1 |O6HapyxeHue HccnenoBarth 1. JTabopaTopHnas pabora (Ha OK 01
HEOPTraHWYECKUX |KAaYECTBEHHbIC PEaKLUU BEIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHATUTHYECKHE PEaKIuu
AHHOHOB kaTuoHOB [-VI rpymm;
— AHUIUTUYECKHUE PEAKIIMU
AQHUOHOB.
2. [TpakTryeckue 3a1anus Ha
COCTABJICHUE YPaBHEHUU peakIuil
oOHapyxeHHs KaTuOHOB [-VI
TPy ¥ aHUOHOB, B T.4. B
MOJICKYJIIPHON U MOHHOU (popMax.
7.2 |O6HapyxeHue HccnenoBarh 1. JTabopaTopnas pabora (Ha OK 01
OpraHUYECKUX KaueCTBEHHbBIC PEaKLIUU BEIOOD):
BEIIECTB OpraHMYECKUX coequHeHni |— KauecTBeHHbIe peakiuy Ha
OT/IENbHBIX OT/IENIbHBIX KJIacCOB OTJI€TIbHBIE KJIACChl OPraHNMYECKUX
KJIACCOB C BELIECTB;
UCIIOJIb30BaHUEM — KauecTBeHHbIl aHamu3
KauyeCTBEHHBIX OpPraHMYECKUX COEAUHEHUN IO
peaxuuit (YHKITMOHATLHBIM TPYIITIaM.
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHHE KAUECTBEHHBIX
peakiuii oOOHaApYKEHUS
OPraHUYEeCKUX COCTUHEHUMU.
II |[IpuxkiaaxHoit MOaYyJIb
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Monyas / Paznea

Ne  Tema Pe3yabTaT 00y4yeHus OueHo4HbIe MepONIPUATHS OK
8 |Pa3spmex 8. OuenuBathb nocjaeacTeus |3ammura Keiica (¢ yueTomM
Xumus B ObITY U |OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
NMPON3BOJACTBEHH |MPOM3BOACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJI0BeKa C
YeJI0BeKa MO3ULMHA IKOJIOTHYECKOMN
0e30IacHOCTH
Xumus B ObiTy 1 |OniennBaTh nocnenctsus  (Keiic (¢ yuerom Oymaymeit OK 01
IIPOM3BOJICTBEHHO [OBITOBOW U npodeccroHanbHo# aestensHocTH) [OK 02
W IeATEeIbHOCTH  |POU3BOJICTBEHHOM Bo3MOKHEBIE TEMEI KEHCOB: OK 04
YyesoBeKa nestenbHOoCTH uenoBeka ¢ | 1. [lorennenue kiumara u OK 07
MO3UIMI KOJIOTUYECKONH  |BBICBOOOKIEHUE Ta30BbIX THAPATOB
0e30MmacHOCTH CO JTHa OKeaHa.
2. byayuue matepuansl Al aBua-,
MAalIMHO- B IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl aJist
COJIHEYHBIX OaTapei.
4. JIexapcTBa Ha OCHOBE
pPacTUTENBHBIX MTPENapaToB.
9.1 (Pa3men 9.1. HNHTepnipeTupoBaThH 3amuTa y4eoHo-
HccnenoBanue 1 |XUMHYECKHeE MPOLECCHl M |HCCJIEI0BATENbCKOI0 MPoeKTa (¢
XHUMHYECKHH siBJieHus1 B Onocgepe y4eToMm Oyayuiei
aHa/Iu3 00bEKTOB npogdeccuoHAIbLHOM
ouochepbl AesITeJIbHOCTH)
9.1.1|{OcHoBBI BeimonasaTe nonuetit uka - | 1. Jlabopatopuas padora «OcHoBer |{OK 01
nabopaTropHOit HKCIIEPUMEHTAIBHOTO 1abopaTOpPHOI MPAKTUKID.
MPAKTUKHU B UCCJIETOBAHMUS C 2. TunoBsble pacyeTsl 0 TeMaTHKE
npodecCHoHaNbH |COOTIOICHIEM MPaBUIT AKCIIEPUMEHTA.

BIX JJAOOpaTOPHUSIX

0e30macHOTO 0OpaIeHus ¢
BEILIECTBAMH U
1a60paTOPHBIM
o0opynoBaHueM

3. 3aaun Ha BBIYUCICHUE CPEIHETO
3HAYEHUS IKCIIEPUMEHTAIBHBIX
JAHHBIX, TTOTPEITHOCTH.

4. IlpencraBieHue pe3ysibTaToB
AKCIIEPUMEHTA B Pa3INuHOMN opme
(Tabnuma, rpaduk, OTUET, TOKIA/,
MIPE3CHTAIIHS ).
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Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHoYHBIC MEPONIPUATHS

OK

9.1.2

XUMHU4YeCKui
aHaju3 Mpod BOJIBI

HccnenoBath XUMHUYECKUN
cocTaB pod BOJIBI

1. Tect «CBOMCTBa U COCTaB BOJBI.
2. 3agague «XUMHYECKHUU COCTaB
BOJBI, THII BOJBI U CIIOCOOEI €€
MPUMEHEHUSD» (C UCTIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUSI HA COCTaB
BOJIbI M CTIOCOOBI BHIPAYKEHUS
KOHLICHTPALlUH U IIepecyeT
KOHIIEHTpALUH (C UCIIOJIb30BAaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JTaboparopHas paboTa Ha BBIOOD:
— OuncTKa BOJIBI OT 3arpsi3HEHUI;
— Onpenenenue pH Boabl U ee
KHCIIOTHOCTH;

— Onpenenenue KeCcTKOCTU BOJIbI U
CIOCOOBI €€ YCTpaHEHUSI.

OK 01
OK 02
OK 07

9.13

XuMHYeCcKui
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

HccnenoBath XUMHUUECKUN
COCTaB MPOYKTOB MTUTAHUS

1. Tect «Oprannueckue u
HEOpraHUYeCKUe BEIIeCTBa,
BXO/ISIIIIME B COCTAB MPOAYKTOB
MIUTaHUS.

2. I[IpakTUKO-OpUEHTUPOBAHHbIE
3aJlaHus 10 KYJIMHAPHOUM TeMaTHKe.
3. JlabopartopHas pabota (Ha
BBIOOD):

— OOHapy)eHUe HUTPATOB B
MPOJYKTAaX MUTaHMUS,

— HccnenoBanue npoayKkToB
MUTaHUS Ha HaJW4YKe YTJIEBOJOB
(Myka, TBOpOT, MOJIOKO, HOTYPT) Ha
HaJU4Ke YIJIeBOIOB (Kpaxman,
[JII0K03a, Caxaposa).

OK 01
OK 02
OK 07

9.14

XuMH4uecKui
aHaju3 nmpoo
MMOYBEI

HccnenoBath XUMHUUECKUNA
COCTaB IIPOO TTOYBBI

1. Tect mo Teme «XUMHUECKUN
COCTaB HEOPTaHUYECKHUX H
OpPraHUYecKuX yIoOpeHUi».

2. 3aganue «B3auMocCBa3L cocTaBa
MOYBBI, THII TOYBBI U €€
Ha3HAYCHUS.

3. JlabopartopHas pabota (Ha
BBIOOD):

— OOHapy)eHue HEOPTaHUIECKUX
npuMecei B mpo0ax MOYBHI;

— Onpenenenune pH BoaHoOM
BBITSDKKHU TIOYBBI, €€ KUCIOTHOCTH U
IIEIOYHOCTH.

OK 01
OK 02
OK 07
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Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHoYHBIC MEPONIPUATHS

OK

9.1.5

Hccnenosanue
00BEKTOB
o6uocdepsl

HccnenoBaTh XUMHUUECKUI
coCTaB 00BEKTOB OMOCGhEpHI
Ha TPUMepe MPOTYKTOB
MMATAHUS, BOJBI U TTOYBEI

VYueOHOo-uccae0BaTeIbCKHI
MPOEKT B 00JIACTH UCCIICTOBAHMS
00BEKTOB OHOChEpHI.

Bo3MmoskHBIE TEMBI POEKTOB:

1. MccmenoBanue cocTaBa
MHHEPATBHON BOJBI U
PEKOMEH/IAIINH TI0 €¢
HCIIOIL30BaHUIO.

2. UccnenoBanue pa3pymiaromniero
JEUCTBUS IPUPOJIHOM BOABI HA
CTPOUTETbHBIEC MaTEPHAIIBI.

3. CocTaBieHue IpoeKTa
IBETHUKA/Oropo/ia/cana B
3aBHCHUMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TIOYB.

4. CocraBncHue
cOalaHCUPOBAHHOTO MEHIO Ha JICHb
(HEmeno) B 3aBUCUMOCTH OT
coJiepKaHUsl XUMUYECKUX MAKpPO U
MHUKPO3JIEMEHTOB B MPOYKTaX
IMUTAHMUS.

5. UccnenoBanue KauecTBa
MHUATHEBOU BOMEL.

6. Uccnenoanue npod
BOJIOTIPOBOHOM BOJIBI HA TPEMET
yCTpaHEHUSs )KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B
CEIIbCKOXO03sMCTBEHHOM
JEeITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HcciaenoBanue u
XUMHYECKHM
aHaJIN3 00bEKTOB
TeXHOC(pepsI

HNurepnperupoBarhb
XHMHUYeCKHe Npouecchbl 1
sIBJICHUSA B TexHochepe

Y4ebHo-nCC/Ie10BATENbCKU I
NMPOEKT (¢ yuyeToM Oyayuuei
npogdeccuoHAIbLHOM
JesITEeJIbHOCTH)

9.2.1

OcHOBBI
nabopaTopHOMH
NPaKTUKU B
npodecCuoHaNIbH
BIX JTAOOPaTOPHSIX

BLINOIHATE HOIHBIN [TUKIT
AKCTIEPUMEHTAIBHOTO
HCCIICIOBAHMS C
cOOJTI0ICHUEM TTPABHIT
0e301acHOro ooparieHus ¢
BEIISCTBAMM U
1a00paTOPHBIM
obopyoBaHUEM

1. JTaboparopHas pabota «OCHOBBI
J1a00paTOPHON MTPAKTUKI.

2. TunoBBIE pacyeThl IO TEMATHKE
AKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHUE CPETHETO
3HAYEHUS IKCIEPUMEHTATbHBIX
JAHHBIX, TOTPEIITHOCTH.

4. ITpeacraBiieHrE pe3yIbTaTOB
AKCIIEPUMEHTA B Pa3IMuHON popme
(Tabnuua, rpaduk, oTUET, TOKIIA,
IIpe3EHTALNS).

OK 01
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Monyas / Paznea
/ Tema

PesynbTaT 00yuenus

OueHoYHBIC MEPONIPUATHS

OK

922

XuMHUeCcKui
aHaju3 nmpoo
TEXHUYCCKOMN
BOJBI

HccnenoBars XuUMHUUECKUN
COCTaB MPOO TEXHUIECKOU
BOJIBI

1. 3anaun Ha onpeneneHue
METaJIJIOB, HEOPTraHMYECKHUX
AHUOHOB M OPTaHMYECKUX BEIECTB
B TEXHUYECKOW BOJI€ Pa3HOTO
Ha3HA4YCHHUS.

2. ITpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKHUE 3aJIaHUsI HA COCTaB
BOJIbI M CTIOCOOBI BHIPAYKEHUS
KOHLICHTPALlUK U IIepecyeT
KOHIIGHTpalU (C UCIOJIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3aganue «XUMHYECKUN COCTaB
TEXHUYECKON BOJIbI, TUII BOJIbI U
CIIOCOOBI €€ MTPUMEHEHH (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padoTa (Ha
BBIOOD):

— Onpenenenue XJIOpUI0B METOJIOM
TUTPOBAHUS B TEXHUYECKOU BOJIE;
— Onpenenenne )XeCTKOCTH
TEXHUYECKON BOABI METOI0M
TUTPOBAHUA.

OK 01
OK 02
OK 07

9.23

XUMHUYECKUN
KOHTPOJIb
Ka4yecTBa BO3yXa

Hccnenosate conepxanue
YIJIEKUCIIOTO Ta3a B BO3AyXe

1. Tect mo Teme «XUMHUECKUN
cocTaB aTMOC(EepHOTO BO3IyXa H
BO3/lyXa paboueit 30HbI».

2. [TpakTUKO-OpUEHTUPOBAHHBIC
3aJ]aHKsI HA XUMHUCCKUH aHaJIN3
COCTaBa BO3/yXa.

3. JJaboparopHas pabota
«Omnpenenenue coaepKaHus
YTIIEKUCIIOTO Ta3a B BO3AYXE
MIOMEIICHHUS YKCIPECC-METOIOM.

OK 01
OK 02
OK 07

9.2.4

XUMUYECKUH
aHaym3 mpood
MaTepuasoB
CTPOUTETBHO-
pecTaBpanMOHHON
JeATETbHOCTH U
nu3anHa

HccnenoBath mpoOsI
MaTepHuaioB CTPOUTEIHHO-
pecTaBpanMOHHON
NEeITEIbHOCTH U JU3aiiHa

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3alaHuA IO XUMHUYCCKOMY aHAJIN3Y
mpo0 MaTepuaIoB CTPOUTEITHHO-
pecTaBpallMOHHON JIEATEIIbHOCTH U
nu3aiHa.

2. JTaboparopHas paboTta (Ha
BBIOOD):

— M3rorosienue kpacok (1moadop
MUTMEHTOB U CBSI3BIBAIOINX
BEIIIECTB);

— HUccnenoBanue CBOMCTB BSHKYIIAX
BEIIECTB Ha IPUMEPE TUIICA.

OK 01
OK 02
OK 07
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Monyas / Paznea

Ne  Tema PesynbTaT 00yuenus OueHoYHBIC MEPONIPUATHS OK
9.2.5 |MccnenoBanue UccnenoBars XumMudeckui | Y4eOHO-UCCIIEN0BATEILCKAI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00JIACTH UCCIICTOBAHMS OK 02
TeXHOC]EpHI TexXHOC(]ephl Ha MpUMepe  |00BEKTOB TeXHOChEPHI. OK 04
TEXHUYECKOH BOJIBI U Bo3MoxHbBIE TEMBI TPOEKTOB: OK 07

MaTepHaioB CTPOUTEIHHO-
pecTaBpanMOHHON
NEeITEIbHOCTH U JU3aiiHa

1. KoHTposb KauecTBa TEXHUUECKOM
BOJIbI Pa3HBIX BUJIOB B
COOTBETCTBHH C METOJAUKAMU TIO
I'OCT.

2. Co3panue AeKOpaTUBHOU
MITYKaTypKH.

3. IIurMeHTEI B U3IEIUIX U3
CTEKJIa.

4. VccnenoBaHue pa3pyuiaroiero
JEUCTBHS BOJBI HA CTPOUTEIBHBIC
MaTepUabl.

5. Onenka cocTosiHUS BO3AyXa
paboueii 30HBI CHIEIUaIuCTa
(TexHoNOTa, CTPOUTENS U T.IL., C
Y4eTOM 00J1acTH
podecCHOHATLHOM IS TEIILHOCTH )
B COOTBETCTBUU C HOPMATHUBHBIMU
JOKYMEHTaMHU.
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