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1. OBIIAS XAPAKTEPUCTUKA PéEO‘IEfI IMPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JNCIHHAIIIMHBI
00/.12 Xumusn

1.1. MecTo IuCHUILINHBI B CTPYKTYype o0pa3oBaTeabHoil nporpammsl CITIO
OO6meoOpa3oBaTenbHas IUCHUIUIMHA «XUMUS» SBISETCS YacThlO MPEIMETHOU
obmactu «EcTeCTBEHHbICE HAayKu», H3y4daeTcs B 00111€00pa30BaTEIbHOM IIUKIIE
yueOHoro miaHa OIl CIIO TBIIOY «Tpouukuii TEXHOJOTHMYECKHN TEXHUKYM)
crietuanbHOCcTH 13.02.12 DnexkTpuueckue CTaHLMHM, CETH, UX pelieiiHasg 3alura U
aBToMaTHu3alusl, ¢ yuetoM npodeccruonansruoit HanpasienHoctu GI'OC CIIO.

1.2.  Ienpb u mIaHupyeMble PE3yIbTaThl
1.2.1 Lenp oOmeobpazoBaTenbHON AUCIIUTLIUHBI
CopnepxaHre MporpaMmbl 00IMIE0O0pPa30BATEIIBHOM JTHCITUIUIMHBI  « XUMUS
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIINX LETECH:

) dbopMupoBaHHE CHUCTEMbl XHWMHUYECKHUX 3HAHUN KaK BaKHEUIIEH
COCTaBJISIFOIIEN €CTECTBCHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JIEXkKat
KJIFOUEBbIE TOHATUSI, GyHIAMEHTAJIbHBIC 3aKOHBI M TEOPUHM XHUMHUHU, OCBOCHHE SI3bIKA
HAyKH, YCBOGHHME W  T[OHHMaHUE  CYIIHOCTH  JOCTYNHBIX  00O0OIIEeHMI
MHUPOBO33PEHYECKOr0 XApAKTEpa, O3HAKOMJIEHME C MCTOPHEH WX pPa3BUTUA H
CTaHOBJICHUS;

) dbopMupoBaHWEe U paA3BUTHE TMPEACTABICHUA O HAyYHBIX METO/JaxX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIui, HEOOXOIUMBIX Jisi NPUOOpEeTeHUs
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUUYECKUX SBJICHUN, MMEIOIIUX
MECTO B IIPUPOJE, B MPAKTUYECKON U IOBCEIHEBHOW KU3HU;

) pa3BUTHE yMEHUM U  CIOCOOOB  JIEATEIIBHOCTH, CBSI3aHHBIX C
HAOJIFOICHHEM M OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOIOACHUEM TIPABUIT
6e30macHOro o0palieHusl ¢ BeleCTBaMu.

3agaum TUCUMIJIMHBI:
1) chopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX

IIpoueccoB H SIBJICHUM B Oprncafomeﬁ cpeac, a TakKKEC HUX CBA3b C LICJIOCTHOM

HAay4YHOW KapTUHOM MHpa U APYTMMH €CTECTBEHHBIMHU HAyYKaMH;



2)  pa3BUTb YMEHHS  COCTaBIATh  (OPMYyJIbl  HEOPTaHUYECKHX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XMUMHUYECKHX PEAKIHM, OOBSICHATH UX CMBICI,
UHTEPIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopmHpoBaTH HABBIKM MPOBEJACHUS MPOCTEUIIUX  XUMUYECKHUX
AKCIIEPUMEHTAJIBHBIX ~ HUCCJENOBAHUM C COONIOJEHUEM MpaBHil  0E30MacHOro
oOparieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHUS HAxOJWTh, AaHAIM3UPOBATh U  HCMOJIb30BAThH
uHGOPMAITMIO XMMHYECKOTO  XapakTepa W3 PasIudYHbIX  HHGOPMAIMOHHBIX
MCTOYHUKOB, BKJIIOYasl y4eOHYIO JIUTEpATypy, HAy4HbIE MyOJMKAIMU WU WHTEPHET-
pecypcehl;

5) chopMupoBaTh  yMEHHS  INPOTHO3UPOBATH  IIOCICACTBHS  CBOCH
NESTENbHOCTY W XUMHUYECKUX TMPUPOJIHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX
MPOIIECCOB, YUUTHIBASI BOBMOKHBIEC SKOJIOTMYECKUE U COLIMAIbHBIE BO3JICHCTBUS;

6) cdopMmHpoBaTh TOHMMAaHUE 3HAYMMOCTU JOCTHIKEHUN XUMHUYECKOU
HAyKM M TEXHOJOTUM IJi Pa3BUTUS COLMAIBHOM M MPOU3BOACTBEHHOU cdep C

YMCHHUCM MMPHUBOAUTH MMPHUMCPLI UX IIPUMCHCHUS B PA3JIMIHBIX c@epax KHN3HH.



1.2.2. Pe3yabTaThl 0CBOeHMS 0011e00pa3oBaTebHON AUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO.
KOI[ U HAUMCHOBAHHUE PesyanaTm OCBOCHUSA JUCIHUIIJIUMHBI
(popmupyembIX Oo0mmue JucuunjMHapHbIe
KOMIIEeTeHI Nl
OK 01. Beibupats criocoObl | JINUHOCTHBIE Pe3yJabTATHI JOJIKHBI 0TPAXKATH B YACTH: JAucuunjnHapHbie pe3yabTaThl
peleHus 3a1a4 | TPYA0BOI'0 BOCIIMTAHUA: JMOJIKHBI OTPAXKATh:
npodecCHoHaNBLHOM TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue; I1P6 01. c(hOpMHUPOBAHHOCTH
JIeATCILHOCTH i FOTOBHOCTh K aKTHUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKOM M COIMAJIbHOM | MpeACTaBICHUI: 0  XHMHYECKOH

MPUMCHUTCIILHO K
Pa3iInYHbIM KOHTCKCTaM

HaNpaBICHHOCTH,  CIIOCOOHOCTh  WHHUIIMUPOBATH,
CaMOCTOSATENIFHO BBIIOIHATH TAKyIO AEATEIBHOCTD;
MHTEpEC K pa3NuyHbIM chepam mpodecCuOHATbHON 1eATEIbHOCTH.

MJIaHUPOBATb u

MeTtanpeameTHble pe3yJbTaThl J0KHbI 0TPAKATH:

OBJaanenue YHHMBEPCAJbHBIMH y4eOHBbIMH NMO3HABATEJIbHBIMH
NefCTBUAMMU:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS:

| caMOCTOATENbHO  (OPMYIHPOBATH M  AKTYyalM3HpOBaTh  MpobieMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYNIECTBEHHBIA MPHU3HAK WJIM OCHOBAHHS ISl CPABHEHHS,
Kiaccuukauu 1 0000IIeHuS;

OTIPENIeNIATh e JICSTEIbHOCTH, 3a/aBaTh IMapaMeTPbl W KPUTEPUU HX

JOCTHIKCHUA,

BBIABJIAATE 3aKOHOMEPHOCTHM HW  HIPOTHUBOPECYHA B  paCcCMATpUBACMBIX
SIBJICHHUAX,

BHOCUTH KOPPEKTHUBBI B JACATCIIBHOCTD, OLICHUBATh COOTBETCTBHEC

pPE3YyJIbTAaTOB LCIISIM, OLICHUBATL PUCKKU MOCJIEICTBUN NEATCILHOCTH.

0) 0a30BbBIE HCCIEN0BATENbCKHE TeHCTBUSI:

BJaJeTh  HABBIKAMU  Y4eOHO-HCCIEOBATEIbCKOW U
NesITeNIbHOCTH, HaBbIKaMU pa3pelieHus mpooiem;
BBISBJIATH IIPUYMHHO-CICIACTBEHHBIE CBSA3M M aKTyalU3UpOBATh 3ajaudy,

MIPOEKTHOM

COCTABJISIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, pPOIM XHMHH B
MO3HAHUU  SBJICHUHA TNPHUPOIBI, B
dbopMupoBaHun MBIIIICHUS "
KYJIBTYPBI JIMYHOCTH, ee
(bYHKIIMOHATIBHOM IPaMOTHOCTH,
HE00X0IMMOH ISt pelLeHus
HPAaKTHYECKHUX 33734 ¥ YKOJIOTUIECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY
37I0POBBIO U TIPHUPOJTHOI Cpee;

IP6 02. BiagecHHWEe  CHCTEMOH
XUMHYECKHUX 3HAHHMA, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraromme
MOHATUSA  (XMUMHUYECKHH  DJIEMEHT,

aTOM, BJICKTPOHHAd 000J104Ka aToMa,

s-, p-, d-2MeKTpoHHBIE OpOUTATH
aTOMOB, WOH, MOJIeKyTIa,
BAJICHTHOCTD,

ANIEKTPOOTPHUIIATETILHOCTh,  CTENEHb

OKHCJIEHUS, XUMHUYECKasl CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIH 00beM,

BBIBUTATh TUIOTE3Y €€  peUIeHMs, HaXOAWTb AapryMEHThl ISl | YIJIepOAHbII CKeJIeT,
JI0Ka3aTelbCTBA CBOMX YTBEPXKACHUH, 3a/laBaTh MapaMeTpbl M KpUTEpUH | GYHKLUMOHAJbHAs TpyIIa, palukal,
pelIeHus; nu3oMepusl, U30MEpHI,
| aHanM3MpoBaTh IOIYYCHHBIE B XOJAC PELICHWS 3aJaudl  pe3yJIbTAThI, | FOMONOTHYECKHI  pA, TOMOJOTH,
KPUTHYECKH OLIEHWBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B | YIJIEBOJIOPObI, KHCJIOPOJI- u




HOBBIX YCJIOBUAX;
YMCTh NCPEHOCUTH 3HAHUA B IMO3HABATCIIBHYIO U NPAKTUYCCKYIO obnactu
KU3HCACATCIIBHOCTH.

a30TcoJepIKaIIne COCTMHEHMUS,
OMONIOTHYECKH AaKTUBHBIE BeIIeCTBa
(yrneBonpl, KHUPbI, OCJIKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COCAMHEHHUS,
KpUCTAJUIMYECKasi peIlIeTKa, THIIbI
XUMHYECKUX peakuui
(OKUCIHUTENBbHO-BOCCTAHOBUTEIBHEIE,
9K30-M 3HJIOTEPMHUYECKHE, PEAKIUU
HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJINUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS,
OKHCJIUTEb, BOCCTaHOBUTEb,
CKOPOCTb ~ XMMHUYECKOM  peakuuu,
XUMHUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (Teopust XUMHUYECKOTO
CTPOCHHUS OpPraHWYECKHUX BEIIECTB
AM. byrtneposa, TEOpHUs
AIEKTPOJINTUYECKON  JTMCCOLIMALINH,
MepUONYECKUI 3aKOH J..
MeHnneneeBa, 3aKOH  COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUH,
bakTonornueckue CBEJICHUS 0
CBOMCTBax, COCTaBe, IIOJIYYCHUU U
6e30macHoOM HCIIOJIb30BaHUU
BOKHEWIIMX  HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKON NEeATEIIbBHOCTH
YEJIOBEKa;

I1P6 03. chopMUPOBAHHOCTH YMEHUI
BBISIBJIATh XapaKTEpHbIE NPU3HAKUA U
B3aUMOCBSI3b HU3YUYCHHBIX TMOHSTHUH,
MIPUMEHSATH COOTBETCTBYIOLIUE
MOHSITUSL MPU ONMHMCAHUM CTPOCHUS U




CBOMCTB HEOPraHUYEeCKUX u
OPraHMYEeCKUX  BEIIECTB U  UX
MpEeBpaIICHU; BBISIBIIATD
B3aMMOCBS3b XMUMHUYECKUX 3HAHUH C
MOHATUSAMH U TPEACTABJICHUSIMU
JIPYTHUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

I1P6 04. chopMUpPOBaHHOCTH YMEHUI
HCIIOJIb30BaTh HAaWMEHOBAHMS
XUMHYECKHUX COEIMHEHUI
MEX1yHapOAHOI O coro3a
TEOPETUYECKON U MPUKIAJAHON XUMUU
u TPUBUAIILHBIE Ha3BaHUSA
BOXXHEHIIUX  BEIIECTB  (ITHIIEH,
alleTUJIEH, [JIMLEPHH, dbenon,
dbopManbaeru, YyKCyCHas KHUCIOTa,
[JIMIWH, YTapHbIA Ta3, YIJIEKHCIbINA
ra3, amMHaK, TalieHas H3BeCTb,
HeraleHasi U3BeCTb, IUThEBAs COA U
JIPYTUX),  COCTAaBIATH  (POpMyIIBI
HEOPraHUYeCKHUX ¢ OPTraHUYECKHUX
BELIECTB, YPAaBHEHUSA XHMHUYECKUX
peakuuii, OOBACHATH HX CMBICI;

MOJTBEPKIATh XapaKTepHbIe
XUMHYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOLIUMH

AKCIIEPUMEHTaMU u 3aIUCIMH

YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;
I1P6 05. chopMHUPOBAHHOCTh YMEHUI

YCTaHABJIUBATb MMPUHAJIC)KHOCTD
HN3YUYCHHBIX HCOPTaHNYCCKUX n
OpPraHNYCCKHUX BCIICCTB K

ONPEACIICHHBIM KJIacCaM M TpyImnam
COCMHEHMM, XapaKTEepu3oBaTh HUX
COCTaB M BaXKHEHINIME CBOMCTBA;




ONpEAesITh  BHIABl  XUMHYECKUX
cBsizell  (KOBaJIeHTHas,  WOHHas,
MeTaJlJIn4uecKasi, BOJAOPOAHAsI), THIIbI
KPUCTaJNTMYECKUX PEIICTOK BEIIECTB;
KJIAaCCU(UITUPOBATH XUMHYCCKHE
peaKiuu;

ITP6 07. chopMHUPOBAHHOCTH YMEHUI
MPOBOJUTH PACYEThI TI0 XUMHUECKUM

dbopmytam " YPaBHCHUSM
XUMHUYECKUX peakuuii c
HCIIOJIb30BAaHUEM buznyecKux
BEJINYUH, XapaKTEePU3YIOLIUX
BEILIECTBA c KOJINYECTBEHHOU
CTOpPOHBI: Macchl, o0Bpema

(HOpMasibHBIE  YCJIOBHSA) ra3os,
KOJIMYECTBA BEILECTBA; MCIIOIB30BATh
CHCTEMHBIE XUMHUYECKUE 3HAHHS IS
NPUHATUS PEUICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C
BEIIECTBAMH U MX PHUMEHEHUEM.

OK 02. Mcnonbs30oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKA, aHAJIM3a U
UHTEPIIPETaINN
UHPOPMALIUHU 1
uH(pOpMaIOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 33124

JInuHOCTHBIE pPe3yJIbTAThI J0JAKHBI 0TPAXKATH B YACTH:

| LEHHOCTH HAYYHOI'0 MO3HAHUS:
c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha
IMajore KyJNbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;
COBEPLICHCTBOBAHUE SI3IKOBOM M UYHUTATEJIbCKOW KYJBTYphl KaK CpPEICTBa
B3aMMOJICHCTBUS MEKIY JIOAbMH U MO3HAHUS MUPA.

JAucnuninHapubsie (MpeaMeTHBbIE)
Pe3yJbTaThl U J0JKHBI 0TPAKATH:
IIP6 06. BIIQJICHUE OCHOBHBIMHU
METOJJaMH  HAy4YHOTO  TO3HAHHS
BEIIECTB W XUMUYECKHX SIBJICHUU
(HabmroieHue, HU3MEpPCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE);

I1P6 07. chopMUPOBAHHOCTH YMEHUI

pohecCHOHATLHOM MeTanpeameTHble pe3yabTaThl J0JKHbI OTPAXKATh: MPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
JIeATEIIbHOCTH OBananenue YHHMBEPCAJIbHBIMH Y4eOHBbIMHU NMO3HABATEJBHBIMHU | popMyTamMm u YpaBHEHUSIM
JelCTBHSIMH: XUMHYECKUX peakuuii c

B) pabora ¢ ungopmanueii: KCTOJIb30BAaHUEM (hU3HUIECKUX

| BiameTh HABBIKAMH IOJYYeHWsS HH(GOPMAIMM M3 HMCTOYHHKOB DA3HBIX | BEIMUHH, XapaKTEPUIYIOLIUX

TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBISATh MOUCK, aHAIN3, CUCTEMATU3ALMIO U | BEILIECTBA c KOJIMYECTBEHHOMN

WHTEPIPETANNIO HHPOPMAIMH Pa3IUYHbIX BUJOB U (DOPM MPEICTABICHUS; | CTOPOHBI: MaccChl, obbeMa




co3/laBaThb TEKCTbl B pA3JIMYHBIX (opMaTax ¢ Y4YyeTOM Ha3HAuYEHUs
uHpOpMAallMM U 1IeJeBOW ayIuTOpPHM, BbIOMpas ONTUMANbHYIO (GOpMYy
MIpE/ICTaBICHMS U BU3yaIU3aluy;

OLIEHUBATh JIOCTOBEPHOCTH, JIESTUTUMHOCTh MH(POpPMALIUU, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
BJaJeTh  HaBbIKAMHM  pACIO3HAaBaHUS U
MH(POPMALIMOHHOM 0€301MacHOCTH JINYHOCTH.

3amMTel  WH(pOpMaIuu,

(HOpMasibHBIE  YCJIOBHSA) ra3os,
KOJIMYECTBA BEILECTBA; UCIIOIB30BATh
CHCTEMHBIC XUMHYCCKHE 3HAHUS JUIS
NPUHATUS PEUICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIHUsX, CBSI3aHHBIX C
BEILIECTBAMH U MX IPUMEHEHUEM;

ITP6 08. chopMHUPOBAHHOCTL YMEHUI

IJIaHUPOBATH u BBIIIOJIHSATh
XUMUYECKUM AKCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX
BELIECTB pu HarpeBaHuH,

MOJIYUYCHHUEC 3THUJICHA U HU3Y4YCHHE €TI0
CBOfICTB, Ka4CCTBCHHBIC PCAKIIMU Ha

aNmbJICTHIBI,  KpaxMall, YKCYCHYIO
KUCIIOTY; JCHATypalus OCJIKOB NpHU
HAarpeBaHWM,  I[IBETHbIC  PEaKIHU
0eJKOB; IPOBOJTUTH peaxkuuu

MOHHOTO OOMEHa, ONpEACIATh CPEeIy
BOJHBIX PAcCTBOPOB, Ka4CCTBCHHBIC
peaknuu Ha cyibdaT-, KapOoHaT- U

XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarpb
OKCIEpUMEHTANbHbIE  3aJjauyd IO
TemMaMm «Metamiey U «Hemertamiby)
B COOTBETCTBHM C  TpaBWIAMHU
TEXHUKH 0e30macHOCTH npu
oOpamieHuu ¢ BEIECTBAMU  H
J1a60paTOPHBIM o0opyI0BaHNEM;
MIPEJCTABIIATh PE3yJIbTATHI
XHUMHYECKOTO IKCTIIEPUMEHTA B (hopMe
3aIUCH YpaBHEHUH
COOTBETCTBYIOIIHX peakimii "

(bopMyIMpOBaTh BBIBOABI HAa OCHOBE
ATHX PE3yJIbTATOB,;
IIP6 09. chopMUPOBAHHOCTh YMEHUS




AHAJIM3UPOBATDH XUMHYECCKYIO

uHbOpMaIlMIO,  TOJy4aeMyl U3
pa3HbIX HUCTOYHUKOB (cpencts
MaccoBOM uHbOopMaIu, CeTh

WNuTEepHET M Apyrue).

OK 04. D¢ddexrTuBHO
B3aMMOJICCTBOBATEL U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

JIn4yHOCTHBIE pPe3yJabTaThl JOAKHBI 0TPAKATH B YACTH:

rpa:kIaHCKOr0 BOCTIMTAHHUSA:
TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEPECAX I'PAKIAHCKOTO
00111eCTBA;
YMEHHE B3aUMOJAECUCTBOBATh C COLMAIIBHBIMU NHCTUTYTaMHU B COOTBETCTBUU
¢ X QYHKIUSMU U Ha3HAUYECHUEM.

MeTtanpeaMeTHbie pe3yJabTaThl JOIKHBI 0TPAKATH:

OgiaieHHe YHHBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMM:

0) coBMecCTHas 1eSITeJIbHOCTD:

| NMOHMMATB M HCIIOIB30BaTh MPEHMYIIECTBA KOMAHIHON M HHIMBHLYATbHOM

padoTHI;
NPUHMMATh LI€M COBMECTHOM  JI€ATEIbHOCTH, OpraHHU30BBIBaTH U
KOOPJAMHHMPOBATh JEHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIAH
NEeNCTBUM, paclpenensTh poju ¢ YYETOM MHEHHMH y4acTHHUKOB 0OCYXJaTh
pE3yNbTaThl COBMECTHON PabOTHI.

OgiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH e CTBUSIMU:

I) NPUHATHE ce0sl U IPYTUX JIIOdeil:

| pUHEMATH MOTHBBI M APTYMEHTHI APYTHX JIOCH MPH aHATH3E Pe3yIbTaTOB

NEeSATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha OIINOKH,
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C O3UIMH IPYTOro YeJIOBEKA.

JucnuiuinHapHbeie  (MpeaMeTHbIe)
Pe3yJabTaThl U A0JKHBI OTPAKATH:
ITP6 08. chopMupoBaHHOCTH YMEHUI

IJIAHUPOBATH u BBITIOJIHATH
XUMHUYECKUU JKCIIEPUMEHT
(mpeBpaieHus OPraHNUYEeCKHUX
BEILIECTB npu HarpeBaHuy,

MOJIy4Y€HUE ATUJIEHA M U3y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbBIE pPEAKLNU Ha
albJeruJibl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JAEHaTypauus OeIKOB NpHU
HarpeBaHuM,  I[BETHbIE  pEaKIUU
0€enKoB; IIPOBOJUTH peakuuu
HOHHOTO OOMEHa, OMpPEACNATh CPery
BOJHBIX pAacTBOPOB, KadeCTBEHHBIE
peaknuu Ha cynbdar-, kapOOHAT- U
XJIOPUJ-AHUOHBI, Ha KaTHOH
aMMOHUS; pemarthb
DKCIEPUMEHTAJbHBIE  3aJaud 110
teMaM «Metamnel» u «Hemeramiby)
B COOTBETCTBMM C  IIpaBHJIaMHU

TEXHUKH 0€30MMacHOCTH pu
oOpalleHuu ¢ BELIECTBAMU U
1a00paTOpPHBIM 000pyI0BaHUEM;
IPEJCTaBIAT pe3yJIbTaTh
XUMHUYECKOTO dKCIIEpUMEHTa B (hopme
3aIuCH ypaBHEHUH

COOTBETCTBYIOLIUX peakuuin U
(bopMyIMpoBaTh BBIBOJABI HAa OCHOBE
9TUX PE3yJIbTaTOB.




OK 07. CogeiicTBOBaTh
COXPaHEHMIO OKPYKaIOLIeH
Cpepsl,
pecypcocOepexeHuto,
IIPUMEHATH 3HaHUS 00
U3MEHEHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
IIPOM3BOJICTBA,

3¢ (HeKTHBHO ACHCTBOBATH B
Ype3BbIUANHBIX CUTYALUSIX

JInuHOCTHBIE pPe3yJIbTAThl J0JKHBI 0TPAXKATH B YACTH:

IKOJIOTHYECKOr0 BOCTIMTAHUS:

| chOPMHPOBAHHOCTH SKOJOTMYECKOH KyNbTYphl, MOHHMAHHE BIHSHHS
COLIMAJIBHO-?)KOHOMUYECKHUX IMPOLIECCOB HA COCTOSIHUE TMPUPOJHON U
COLIMAIIEHOW CpeJlbl, OCO3HAaHUE TJIO00ATBFHOTO XapaKTepa SKOJIOTUYECKUX
npo0em;
IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUI B OKpYXKAlOLIEW Cpene Ha
OCHOBE 3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;
AKTHBHOE HETIPUATHE IEHCTBUM, IPUHOCALINX BPEIl OKPYIKAOIIEH Cpene;
YMEHHE TPOTHO3UPOBATh HEONArOMPUSITHBIE SKOJOTMYECKHUE MOCIEICTBUS
MIPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.

MeTanpeameTHble pe3yabTAThI JOJKHbBI OTPAXKATh:

Osiasenue YHHUBepPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMU

JeHCTBUSIMU:

B) padora ¢ uHopmMaumeii:

| HCIONB30BaTh  CPEACTBA MHMDOPMALMOHHBIX M KOMMYHHKAIHOHHBIX
TEXHOJOTMI B  pEIIEHUHM  KOTHUTHUBHBIX,  KOMMYHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 3a7ad C COONIIOJICHUEM TpeOOBAaHUN JPrOHOMHUKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECypcocOepeKeHHs, TNPaBOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH.

JAucnuninHapubpie (MpeaMeTHBbIE)
pe3yJabTaThl M J10JLKHBI OTPAKATH:
I1P6 01. c(hOpMHUPOBAHHOCTH
MPEICTAaBICHUNA: O  XHMHYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHUpPA, pPOJU XHUMHUH B
MO3HAHUM  SIBJICHUH TMPUPOMBI, B
dbopMupoBaHUU MBIIICHHUS u
KYJBTYpbI JINYHOCTH, ee
GYHKIIMOHATEHOM IPAaMOTHOCTH,
Heo0X0uMoM I E pelieHus
MPAKTUYECKUX 3a]a4 U HKOJIOTMYECKU
00OCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHON CpELE;

nprP6 10. c(hOpPMHUPOBAHHOCTH
YMEHUN coOJIrO1aTh npaBuia
HKOJIOTHYECKU 1eJ1ec000pa3zHOTro

MOBEJICHUA B OBITY U TPYAOBOI
JIESTEJIBHOCTH B IENAX COXpaHEHUs
CBOETO 3JI0OPOBbSI U OKpY>KaroLIei
NPUPOTHON  Cpeibl;  YUYUTHIBATh
OMACHOCTh BO3JCHCTBUS Ha KUBbIE
OpPraHMU3Mbl ONPEJECIIEHHBIX BELIECTB,

MMOHUMas CMBICT MoKa3aTeis
MpeaeIbHON JIOITyCTUMOU
KOHILICHTPAIIHH.

[1K 4.3 BemonHsaTh
MEpONPHUATHS 11O
obecrieueHnI0 6€301acHOTo
MIPOU3BOJICTBA pabOT MO
WCIIBITAHUIO U U3MEPEHUIO
napamMeTpoB 000PYI0BaHUS
AIEKTPUUECKUX CETEU

JIn4HOCTHBIE Pe3yJbTAThI I0JKHBI OTPAKATH B YACTH:

IKOJIOTNYECKOT0 BOCIIMTAHUSA:

| cOPMUPOBAHHOCTh 9SKONOTHMYECKOH KYIBTYPHL, [OHUMAHHE BIHSHUS
COLIMAJIbHO-D)KOHOMUYECKUX TPOIECCOB Ha COCTOSHUE MPHUPOJAHON U
COLIMAJIEHOW CpeJlbl, OCO3HAaHUE TJIO00ATBPHOIO XapakTepa HSKOJIOTUYECKUX
po0Jem;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUI B OKpYXKAlOLIEW Cpene Ha
OCHOBE 3HaHUS 1eJIel yCTONYMBOIO Pa3BUTHUS YETIOBEUECTBA;

AKTHMBHOE HEIPHATHE JICHCTBHUI, MPUHOCAIINX BPEJ OKPYKAIOIIECH CpeJie;

JAucuuninHapubsie (MpeaMeTHBbIE)
pe3yJabTaThl M J0JKHBI OTPAKATH:
I1P6 01. c(hOpMHUPOBAHHOCTH
MPEACTABICHUI: O  XUMHUYECKOH
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHUpPA, POJU XUMHUH B
MO3HAHUM  SIBJICHUM TMPUPONBI, B
dbopMupoBaHUU MBIIICHUS u
KYJIBTYPbI JIMYHOCTH, ee




YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC SKOJIOTHIECKHE ITOCIICICTBHUS
MpeapPUHUMAEMbIX JEHCTBHI, MPeI0TBPAIATh UX.

(byHKINOHATHLHON rPaMOTHOCTH,
HEO0OXOUMOM TUTST peleHus
MPAKTUYCCKUX 3ada4 U 3KOJOTMYCCKU
000CHOBAaHHOTO OTHOIIICHHUS K CBOEMY
370POBBIO U MMPUPOTHON CpeJie.




1.3 IlpumeHeHHe 3JIEKTPOHHOrO OOy4YeHHS W TEXHOJOTMH JUCTAHUMOHHOIO
oOpa3zoBaHusi

Peanuzanust cojaepkaHus NPOrpaMMbl BO3MOXHA C IMPUMEHEHHEM JJIEKTPOHHOTO
OoOy4eHHS W TEXHOJIOTHH IUCTAHIIMOHHOTO O0pa30oBaHUsA, OTKPHITHIX 00pa30BaTEIbHBIX

pPECypCOB.

1.4 Peanuszanms coep;KaHus NporpamMmsl Ajs1 o0yqarwummuxcs ¢ OB3

Peanuzauus copepkanus oOpa3oBaTebHOM MPOrpaMMbl U KOHTPOJIb PE3YJIbTaTOB
€€ OCBOEHHUs /I OOy4YaroUMXCsS C OrPAHMYEHHBIMHU BO3MOXXHOCTAMM 3JI0POBbSl U
MHBAJUIOB OPraHM3yeTcs C Y4YeTOM OCOOCHHOCTEH HX NCUXO(PHU3UYECKOro pa3BUTHA,
WHAVBUIYAJIBHBIX BO3MOKHOCTEN U COCTOSIHUS 310POBbSI.



2. CTPYKTYPA U COAEP/KAHUE

OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIUILIVHBI

2.1. O0bem o0wmICOOpa3OBATEJbHON Y4eOHOM JUCHMILIMHBI
HATPY3KH

U BHIbI Y4eOHOM

Buj yueOHoii padoThl Oobvem uacos

Oo0pa3oBaTesbHasi HArpy3Ka (Bcero) 72
CamocTtosiTeibHAasE padoTa 0
YyeOHas HATPY3KA BO B3aUMOIEHCTBUN ¢ MpenojaaBaresieM (BCero) 72
B TOM YHCJIC:

J1a00paTOPHBIE 3aHITHUS 6

MPAKTUYECKUE 3aHATHUS 18

[TpodeccroHaIbHO OPUEHTHPOBAHHOE COJICPIKAHUE 8
B TOM YHCIIC:
TEOPETHUECKOE 00yUeHHe 4
[TpakTHyeckoe o0yueHUe 4
CamocTosiTenbHas paboTa o0y4Jaromerocs (Bcero) 0
B TOM YHCJIIE: 0
CaMOCTOsITeJIbHAs pab0Ta Ha/I MHIMBHIYaJIbHBIM MPOEKTOM
Koncynpranumn 0
Hmoeosas ammecmayus 6 hopme ougpgpepenyuposannozo 3auema




2.2. TemaTu4ecKMii IJIaH M cojiep:KaHue AMcHUIIHHEBI «XUMMUS»

Haumenosanue Cooepotcanue yueonozo mamepuana (0CHO8HOE U RPOPeccUOHAIbLHO OPUECHMUPOBAHHOE), Oovem Koow
pazoenos u mem Jlabopamopuvie u npakmuueckue 3aHAmus (NPUKIAOHOU MOOYb NPU HATTUYUL) uacoe dopmupye
MbIX
KomMnemen
uui
1 2 3 4
Pa3nen 1. TeopeTrnueckue 0CHOBBI XUMHH 17
Tema 1.1. OcHOBHOe co/iep:KaHHe Y4eOHOro MaTepuaJa 3
OCHOBHBIE XUMHYECKUH d71eMeHT. AToM. Sapo aroma, M30TOMbI. DJIEKTPOHHAS 000JI0YKA. DHEPTreTUYECKHE 2 OK 01
XMMHWYECKHE NIOHATHSA U | YPOBHHU, TMOAYPOBHH. ATOMHBEIE OpOWTaNH, S-, p-, d- aymeMeHThl. OCOOEHHOCTH pacmpe/eIeHUs
3aKOHBI, CTPOECHUE AIIEKTPOHOB MO OpPOUTANIM B aToMaxX JJIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAsS
aTOMOB XMMHYECKUX | KOH(Uryparus aToMoB. OCHOBHBIE XUMHUYCCKUE 3aKOHBI
AIIEMEHTOB
B Tom unc/ie NpaKTHYECKUX 3aHATHH
[Tpaktnueckass pabora Nel. «OcCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBl B XHMHUU U PACUeThl IO 1
YpaBHEHHUSAM XUMUUYECKUX PEAKIIHID.
OtHocuTeNbHBIE aTOMHAs W MOJIEKYJsipHas Macchl. MomnspHas macca. KosiuuecTBo BemiecTsa.
MaccoBas n1osst BemecTBa. 3akoH ABoraapo. Molsipablil 00beM ra3zoB. OTHOCUTENbHAS MJIOTHOCTh
ra3oB. PacueTbl Mo ypaBHEHHMSIM XMMHYECKUX PEAKIMH C HUCHOJIb30BAHUEM MACCOBOW IOJU
BelIeCcTBa, 00beMa (HOPMAIIbHBIC YCIIOBHSI) Ta30B, KOJIMUECTBA BEIICCTBA
Tema 1.2. OcHoBHOe coiepxkaHue y4eOHOr0 MaTeprasa 2
[Tepuoanueckuii 3aK0H OK 01,
u l[lepuoanueckas OK 02,
CHCTEMa XUMUYECKUX [IK 4.3
anemenToB . U.
MenneneeBa, UX CBsI3b
C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB
B Tom unc/ie NpaKTHYECKUX 3aHATHH 2

HpaKTI/I‘-ICCKaH pa60Ta Ne2, «I/IsyquI/Ie NEpUOANYCCKUX 3aKOHOMepHOCTeﬁ N UX B3aMMOCBA3HU CO
CTPOCHUEM aTOMOB.
Hepnonnqecxaﬂ CHUCTCEMA XHUMHYCCKHUX OSJICMCHTOB I[I/I MeHnpeneena. CBs13b NEpHuoOaAUICCKOro




3aKkoHa M Ileproanyeckoil cUCTEMBI XMMUYECKUX AJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMMYECKHX 3JIEMEHTOB, OOpa3yeMbIX HMHU
IPOCTBIX U CJOXHBIX BELIECTB MO TpynnaM M nepuonaaM l[lepuonuyeckoil cucteMbl. 3HAUEHHE
NEPUOANYECKOTO 3aKOHA M CHUCTEMBl XMMHYeCKuX 3ieMeHToB JI.M1. MenneneeBa B pa3BUTHH
HayKH.

VYcTaHOBIIEHHE CBSI3U MEXKIY CTPOCHMEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XMMUYECKHUX HIEMEHTOB M MX COCIMHEHUM B COOTBETCTBUM C MOJOKEHUEM
[Tepuognueckoii cucteMbl. PeleHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3aluil0 XHMHUYECKUX dJeMEHTOB «Merammndeckne / HEMETAIIMUYECKHEe CBOWCTBA
XMMHMYECKHX DJIEMEHTOB B COOTBETCTBHUM C MX DJIEKTPOHHBIM CTPOCHHEM M IIOJIOKCHHEM B
MIEPUOANYECKON CUCTEME XUMHUYECKHX d1eMeHTOB JI.M. MeHeneeBay

Tema 1.3. OcHoOBHOE coJiep:KaHNe Y4eOHOr0 MaTepuaJja 2 OK 01
Crtpoenne  BemectBa | CTpoeHHe BelllecTBa. XUMHYECKAs CBsI3b. BUIbI XMMUYECKOW CBsI3H (KOBAJICHTHASI HETOJSIpHAS U
u NpUpOZa | MOJsipHAs, MOHHAS, MeTaJuIn4yeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XMMUYECKOH CBSI3U
XUMHYECKOU CBsA3H. | (OOMEHHBIN U JOHOPHO-aKIENTOPHbIN). BogoponHas cBs3b. BaieHTHOCTS.
MsorooGpa3ue DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIEHU. FIOHBI: KATUOHBI U aHUOHBI
BELIECTB
Tema 1.4. OcHoBHOE co/iep:KaHue YU4eOHOIr0 MaTepuaJia 3
Knaccudukanus, u Knaccudukanus Heopranmdyeckux BemniecTB. HoMmeHkiaTypa HeOpraHW4ecKuX BelIecTB (OKCHIBI, 2 OK 01,
HOMEHKJIATypa TUAPOKCUBI, KHCIOTHI, COJIM). BemecTtBa MOJEKYJISIpPHOrO W HEMOJEKYJSIPHOTO CTPOEHUS. OK 02
HEOPraHUYECKUX ArperaTHble cocTOsiHUS BenlecTBa. Kpucrannnyeckue 1 aMmopgHbIe BEIECTBA. 3aKOH MOCTOSHCTBA
BELIECCTB cocTaBa BeIleCcTBA. THUNBI KPUCTAUNIMYECKUX pPEIIETOK (aTOMHAas, MOJIEKYJSpHas, HOHHas,

MeTaJlsInuecKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PeIIETKU

B ToM 4nc/ie NPAKTHYECKUX 3aHATHI

ITpaxTnueckas padota Ned4. «HoMeHKIaTypa HEOPraHUISCKUX BEIIECTBY. 1

Pemenne npakTudeckux 3aJaHuil MO Kiaccu(UKAIMK, HOMEHKIATYpe U XUMUYECKUM (hopMyiam

HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIacCOB (yrapHbIN ras, YrJIeKHCIbIM ra3, aMMuak, ramieHas

U3BECTb, HErallleHasl U3BECTh, IUThEBAs COJA M JPYTUX): HA3BaHMsI BEILECTB MO MEKIYHAapOIHOU

(MIOTTAK) nnu TpuBHAIIBHOW HOMEHKJIATYPE W COCTaBJICHHE (HOPMYJIbI XMMHUYECKHUX BEIIECTB,

oTpeieNIeHne PUHAUIEKHOCTH K Kiaccy. [louck nadopmaium no Ha3BaHusM, HIeHTHU(UKAaTOpaMm,

CTPYKTYpHbIM (opmyrnaMm. AHaIW3 XUMHUYECKOM HH(OpManuM, TMOIy4yaeMol U3 pas3HbIX

MCTOYHHUKOB (CpeJICTB MaccoBO nHGopMaIyu, cetb IHTepHEeT U ipyrue)
Tema 1.5. Coaep:kaHue y4eOHOI0 MaTepHaja 1
Turbr XMMHYECKHX | Xumuueckas peakuus. Knaccupukanus XMMHUUECKUX peaKklMi B HEOPraHMUECKON 1 OpraHn4ecKon OK 01

peaxuuii

XHUMHH. 3aKOHBI COXpaHCHHUA MACChl BCIICCTBA, COXPAHCHHA MW IIPCBpAIICHUA OHCPIrUuu IIpHU




XUMHUYECKHX peaknusx. OKHUCIUTEeNbHO-BOCCTAHOBUTEIbHBIC peakiuu (ypaBHEHUS OKHCIICHUS-
BOCCTAHOBJICHHS, CTEIEHb OKHCIICHHS, OKHCIHUTEIb M BOCCTAHOBHUTEIb, OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUU B MPHUPOJEC, MPOU3BOJACTBCHHBIX MPOIECCAX U KUZHEIACATCIHHOCTH
OPraHU3MOB)

Tema 1.6. OcHOBHOE coiep:KaHue Y4eOHOro MaTepHuaJa 2 OK 01,
Ckopoctb xuMu4eckux | CKOpOCTh peakiluy, €€ 3aBUCMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOJIbI PEArHPYIONINX BEIIECTB, 1 OK 02,
peaknyii. XMMHUYECKOE | KOHIICHTPALUU PEarupyronIfX BEIIEeCTB, TEMIEpaTyphl M IUIOMIAIN PEaKIIMOHHOW MOBEPXHOCTH. 1K 4.3
paBHOBecHE TeroBeie 3)PEeKTh XUMUUECKHX PEAKIU: IK30- M JHIOTepMUYeckue peakmuu. OOpaTuMble

peakuu. XuMHYeckoe paBHOBecue. {DakTOpbl, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO

paBHOBecHsl (KOHIICHTpAIlUSl PEareHTOB WM TPOAYKTOB pEaKIMH, AaBIEHUE, TEeMIeparypa).

[Tpunimn Jle [arenbe

B ToM unc/ie NPAKTHYECKUX 3aHATHI

[TpaxTrueckas padota No5. « BnusiHue pa3nuaHbx GakTOPOB HA CKOPOCTh XMMHYECKON PEaKITum. 1

Pemienne nmpakTUKO-OPUEHTHPOBAHHBIX 33/IaHUN HA aHANU3 (DAKTOPOB, BIUSIONINX HA U3MEHEHUE

CKOPOCTH XMMHMYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PeakIuu OT MPUCYTCTBUS

KaTajau3aTopa Ha MpUMepe pa3oKeHUs MEePOKCHUJIa BOAOPOAA C MOMOIIBIO JUOKCHIA MapraHia u

Karaja3pl. PelieHne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha MpUMeHeHWe mpuHiuna Jle-

[[Tarenbe 1uist HAXOXKACHUS HAIIPABJICHHUS] CMEIICHHUS] PABHOBECUSI XMMHUYECKON peaKkuu U aHaJIu3

(bakTOpOB, BIUSIIOMIKUX HA CMEIICHHE XUMHUYECKOT'0 PaBHOBECHS
Tema 1.7. OcHOBHOE coJiep:KaHie Y4e0OHOr0 MaTepuaJja 4 OK 01,
PacTtBOpBI, TEOpUS PactBophl. Buabl pacTBOpOB MO COJAEPAKAHUIO PACTBOPEHHOTO BellecTBA. PacTBOpUMOCTb. 2 OK 02,
ANEKTPOIUTUYECKOMN IlonsitTue o pucnepcHeIXx cucTteMax. VICTMHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBast I0JIst OK 04,
JIUCCOLIMAIMN U BemiecTBa B pactBope. [lonstre o BogopomHoMm mokaszatene (pH) pacTtBopa. DaekTpoiuTuyeckas OK 07,
HOHHBII 00MEH qucconranus. CUIbHBIC U Ca0bIe JIEKTPOJIMTRI, HEIJIEKTPOJIHUTHI. Peakiiyu HOHHOTO 0OMeHa IIK 4.3

B ToM umncJie J1a0opaTOPHBIX 3aHATHH

JlabopaTtopras pabora Nel «IIpuroToBieHnE pacTBOPOBY. 2
KonTposbsHnasi pabora
e 1 CtpoeHue BeliecTBa U XMMHUYECKUE peakiuu (o pasaeny 1) 1
Paznen 2. Heoprannueckasi Xummusi 10
Tema 2.1. OcHOBHOE cojJiep:KaHue Y4eOHOro MaTepuaJja )
DU3UKO-XUMHUUECKHIE Meramibl.  [lonoxxenue wMetaimioB B llepuoandeckoid CHCTEME XHUMHYECKHX 3JIEMEHTOB. OK 01,
CBOICTBa OCoOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mue Gpusnyeckne cBOMCTBa 2 OK 02,
HEOPraHUYECKUX MeTayioB. CriaBel METAJUIOB. DJIEKTPOXUMUYECKUHN Psii HANPSKEHUN METaIoB. XUMHUYECKHE OK 04,
BCIIIECTB CBOMCTBAa BaXKHEHIIMX METAJUIOB (HATPWMM, KaJWi, KaJdbLIMK, MAarHWii, aJlFlOMAHHMH, IIMHK, XPOM, 11K 4.3




XKele30, MeJlb) M X coeanHeHui. O0mue crnocoOsl morydeHus: MeTauioB. [I[ppuMeHeHne MeTaioB
B OBITY U TEXHUKE

Hewmeramnsl. [lonoxxenne HemeramuioB B Ilepuogudeckoit cucreme xumudeckux anemeHTos /.M.
MennieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. PHU3MUECKUE CBOMCTBA HEMETAIUIOB. AJIIOTPOIUS
HEMETa/UIOB (Ha MpUMepe KHUCIopoaa, cepsl, Gocdopa u yriepona). XUMUYECKHE CBOMCTBA M
IpUMEHEHHE BaXKHEHIINX HEMETAUIOB (rajloreHOB, Cephl, a30Ta, (pocdopa, yriepoja U KpeMHHUs) U
UX COEAMHEHUH (OKCHAOB, KHCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIWHEHUH).
[TpuMeHeHNEe BaXXHENIINX HEMETAJNIOB M UX COSMHEHUM

XHUMHUUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/IHOB, THAPOKCHUOOB,
KHUCJIOT, collei u I[p) I'eneTnyeckas CBA3b HCOPraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K
PAa3JIMYHBIM KJIacCaM. 3aKOHOMepHOCTI/I B U3MCHCHHUM CBOMCTB IIPOCTHIX BEIICCTB, BOOOPOJHBIX
COC,Z[PIHCHI/IfI, BBICHINMX OKCHUJOB U THAPOKCHAOB

B ToM unciie NPAKTHYECKUX 3aHATHIH

[IpaxTuyeckas padora Ne6. «DU3MKO-XUMUUECKHE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
CocraBneHne ypaBHEHMH XMMHMYECKHX pEaKkUMH C Y4YaCTHEM HPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB U HEMETAJUIOB;, OKCHJIOB METAJJIOB, HEMETalIOB U
aM(pOTEPHBIX AJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAHUH M aM(OTEpHBIX THUAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuérel Macchl BemecTBa WM 00bEMa ra30B M0 MU3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH
00BEMY OHOTO W3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacdEéThl Macchl (00bEMA, KOMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMHU, €CIU OJHO W3 BELIECTB MMEET IpuMecH. PerieHne npakTuko-
OPUEHTUPOBAHHBIX 33JaHUN Ha CBOMCTBA, COCTaB, MOJy4YeHHE W OE€30MaCHOE HCIIOJIb30BAHHE
BRXHEHIIMX HEOPIraHUYECKHUX BELIECTB B OBITY U MPO(ECCHOHAIBHON AEATENbHOCTH YEJI0BEKa

Tema 2.2.
Nnentudukanus
HEOPTaHMYECKUX
BEIIIECTB

Coaep:kaHue y4eOHOIr0 MaTepHaja

JlabopaTopHble 3aHsITHS

Jlaboparopuas padota Ne2 «MneHTudukamyss HEOPraHUIESCKIX BEIICCTBY.

PemieHne 3KkcrneprMMEHTANBHBIX 3a/1a4 M0 XUMHYECKUM CBOMCTBAM META/UIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO M TOJYYCHUIO COCJMHEHUH METalIoOB M HEMETaUIOB (B3auMoJeicTBHe
THJIPOKCHIA AJTIOMHHHUS C PacTBOPAMH KHCJIOT W IIENo4YeH,). MaeHTuuKams HeoOpraHuIeCKux
BCIICCTB C MHCIIOJIB30BAHUCM HUX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOI>'ICTB, XapaKTCPHbIX Ka4YCCTBCHHBIX
peakimii. KauecTBeHHbIe peakiuuu Ha cCyibdar-, KapOOHAT- M XJOPHI-aHUOHBI, HA KATHOHBI
METAJIJIOB 1 KaTUOH aMMOHU

OK 01,
OK 02,
OK 04

KonTposbHasi pabora
Ne 2

CBoiicTBa HEOPraHUYECKUX BEUIECTB (TI0 pasaeny 2)

Paspen 3. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH




Tema 3.1.
Knaccuduxkarus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKHUX BEIICCTB

OCHOBHOE€ COACPKAHUC yqeﬁnoro MaTcpuaJga

[Ipenmer opraHndyeckod XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IOJIYUYEHUM HOBBIX
BEILIECTB M MaTepuayoB. Teopus CTpOEHHs OpraHnyeckux coenuHeHnii A.M. bytieposa, e€
OCHOBHbIC MOJIOKeHUs. CTPYKTypHBIE (hOPMYJIbI OPraHUYECKUX BelecTB. I'oMosorus, uzomepus.
XUMHYECKas CBSA3b B OPraHUUYECKUX COCIMHEHUSIX: KPAaTHBIE CBSI3U, G- U T-CBA3H.

[IpencraBnenue o kaccuukanuu opraHMyecKuX BemecTB. HoMeHkaTypa opraHn4eckux
COeJIMHEHMH (cucTeMaTHyecKasi) U TpUBHAJIbHbIC HA3BAHUS BAKHEHIINX MPECTaBUTENEH KIacCcoB
OpPraHMYECKUX BEILECTB

HpaKaneckue 3aAHATHSA

[IpaxTuueckas padora Ne7. «HomeHKnaTypa OpraHM4ecKiX BEIIECTBY.

OzHakomyeHHe C oOpa3llaMM OpraHWYecKUX BEIIeCTB M MarepuajlaMd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHNYEeCKUX BEIIECTB, HAOMIOACHNE U OMUCAHUE JEMOHCTPAIIMOHHBIX
OTBITOB I10 MPEBPAIICHUIO OPraHUYECKUX BELIECTB MPU HarpeBaHuM (IJIaBjieHHUE, OOyTIMBaHUE U
ropenue). CocTaBieHHEe MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJT OpPraHUYECKHX BEILECTB
OTJIEJIbHBIX KJIACCOB, UCMOJb3Ysl UX HA3BaHUS 110 CUCTEMAaTUYECKON U TPUBUAIBHON HOMEHKIIAType
(oTHIIEH, aueTHWiIeH, TIUIepuH, (eHomn, (GopManbaerui, yKCycHas KHCIOTa, MIMLUH). PacueTs
npocTteniel GopMyJIbl OPraHMIECKON MOJIEKYJIbI, UCXOJIS U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Pa3nen 4. YriaeBogopoa

bl

10

Tema 4.1.
YraeBoaopobl U ux
MPUPOJIHBIE UCTOUHUKH

OCcHOBHOe cojiep:KaHue Y41eOHOT0 MaTepuaa

[IpenenpHble yrieBogopo bl (aJIKaHbl): COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUM psia. MeTaH U JTaH:
COCTaB, CTpoeHHe, (U3MYECKHEe W XUMHUYECKHE CBOWCTBAa (peakiMH 3aMENICHUsST W TOPEHUs),
II0JIly4YE€HUE U IPUMEHEHHUE.

HenpenenbHble yrieBogopo/ibl (aNKEHbI, aJIKaAUEHBI, aTKUHBI).

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psif. DTWIEH U MPOMHIIEH: COCTaB, CTPOCHHUE,
buznyeckue U XMMHYECKHE CBOICTBa (peakiuy TMAPUPOBAHUS, TaJOreHUPOBAHUS, THApaTalUH,
OKHCJICHUA U HOJII/IMepI/ISaHI/II/I) MOJIYy4YCHHUEC U MIPUMCHCHUC.

Ankanuensl: OyTtaawes-1,3 u metunOyraaueH-1,3, XUMHUYECKOE CTpOEHHE, CBOWCTBA (peakifus
MOJIMMEPU3AIUH ), IPUMEHEHHE (JIs1 CUHTE3a MIPUPOJTHOTO M CUHTETUYECKOTO KaydyKa U pEe3UHbI).
AJIKWHBI: COCTaB W OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKHH psi. AIETHUJIICH: COCTaB,
XUMHYECKOe CTpoeHHe, (U3MYECKHe U XUMHUYECKHE CBOWMCTBA (pEakiuu THAPUPOBAHUS,
TaJIOTeHUPOBAHMS,  THUIpaTallud  TOpPEeHMs), TOJy4yeHWe U  NpUMEHEHHe  (MCTOYHMK
BBICOKOTEMIIEPATYPHOTO TJIAMEHH ISl CBAPKH M PE3KU METAJIJIOB)

OK 01,
OK 02,
OK 04,
[IK 4.3

ApomaTudeckue YriaeBOAOpPO bl (apeHbl). beH30J W TONyoJI: cOCTaB, CTpoeHHE, (pu3nyeckue u
XMMHYECKHE CBOMCTBA (peaklyU IajJOT€HUPOBAaHUS UM HUTPOBAHUS), MOJyYEHHE U IPHUMEHEHUE.
TokcnYHOCTHh apeHOB (BiMsiHME OCH30J7a HAa OpraHW3M 4esjoBeka). I'eHeTmdecKasi CBSI3b MEXKIY




YIJIIEBOAOPOAaMHU, MPUHAMJIC)KAIMUMHU K PA3JIMYHBIM KiIaCcCaM.

[IpupomHbIE HCTOYHHUKH YTIIeBOJOPOAOB. [IpupoaHblil ra3 u momyTHbele HeQTsIHBIE Ta3sl. HedTs 1
e€¢ mnpoucxoxaenue. CrocoObl TepepaOdOTKH HE(PTH: TEeperoHkKa, KPEKUHT (TepMHUYECKHUH,
KaTaJIMTUYECKUiT), muponu3. [IpoayKTl mepepaboTKH HEPTH, HX TPUMEHEHUE B IPOMBIIIIICHHOCTH
1 B ObITy. KaMEHHBIH yToJIb ¥ IPOAYKTHI €T0 IMepepadoTKH

Tema 4.2.

Coaep:kaHue y4eOHOIr0 MaTepHaja

dusuko-xuMudeckKume

JlabopaTopHble 3aHsITHS

CBOMWCTBA
YIJIEBOAOPOJIOB

JlaGopatopHas pabota Ne3 «CBoiicTBa yrieBoJOpPOIOBY.

TpuBnanpHas ¥ MeXIyHapoJHAas HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CHOCOOBI IMOJYYCHHS
yrieBoaopoaoB. IlonydeHnue stuineHa M U3ydeHHE €ro CBOWCTB. MopenupoBaHUE MOJEKYI U
XMMHMYECKHX IPEBpAIEHUH YIiIeBOJOPOJOB (Ha IpHUMEpe 3TaHa, ITWICHA, aleTHICHAa U 1p.) U
raJIOT€HONPOU3BOAHBIX

OK 02,
OK 04

Pa3nea S. Kucjopoacona

CPKAIMEC OPraHuvICCKUEe COCAMHCHUA

14

Tema 5.1.

Coaep:kaHue y4eOHOIr0 MaTepHuaJja

Cnuptel. Denon

[IpenenbHble OJHOATOMHBIE CIIUPTHI (METAHOI U 3TAHOJ): CTPOCHHE, (DU3NYECKHE U XMMHUYECKHE
CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJUIaMH, TallOT€HOBOJOPOJAMH, TOPEHHUE), MPUMEHEHHE.
BomoposiHbie CBSI3M MEXIy MOJIEKyJaMud CHIUPTOB. DH3HOIOrHYECKOe ACHCTBHE METAaHOJA |
3TaHOJIa Ha OPTaHU3M YEJI0BEKa.

MHOroaToMHbI€ CIHPTHI (ITHICHIVIMKONb M TJIMIEPHH): CTpOEHHE, (U3UUYECKHE U XMUMHUYECKHE
CBOWcTBa (B3aMMOJICHCTBME CO INEJOYHBIMH METa/UlaMH, KadeCTBEHHAas peakimus Ha
MHOTOATOMHBIE CIUPTHI). DU3HOIOrHYecKOe ACHCTBHE HAa OpPraHu3M uelloBeka. IIpuMeHcHue
FJIHHepI/IHa U DTUIJICHI'JIUKOJIA.

®enon. CTpoeHHe MOJIEKYIIbI, (DU3MYECKHE M XUMHUYCCKHE CBOHCTBa (eHona. TOKCHYHOCTH
(dbeHoa, ero GU3HOJIOrHYECKOE NEHCTBUE HA OpraHu3M deoBeka. [Ipumenenue heHosa

OK 01,
OK 07

Tema 5.2.

Conep:kanue y4yeOHOTr0 MaTepuaja

AJBIETUIbL.
KapOoHOBBIE KHUCITOTHI.
CrnoxHuble 3(upbl

Anpaeruapl U KeTOHBI ((opMasbAETuj, aleTalbIeruj, aleToH): CTpPOeHHe, (QU3NYECKHEe U
XMMHUYECKHE CBOWCTBA (peaklMM OKHUCICHHUS M BOCCTAHOBJICHUS, KadeCTBEHHBIC PEAKIIUM),
[OJTy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAasT M YKCYCHas KHCIIOTBI):
cTpoeHne, (GU3NUECKHE U XUMHYECKHE CBOWCTBa (0Olm[uMe CBOMCTBA KHCIOT, PEaKIIHs
sTepupuKanM), TNOoIydeHue U npumeHeHue. CTeapuHOBas U OJEMHOBAs KUCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEICTBHE.

CrnoxHble 3¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['Maponu3 cinoxHbIX 3¢upoB. JKupsl.
I'naponus xxupos. [Ipumenenue xxupos. buosnornueckas posb JKUPOB

OK 01,
OK 02,
OK 04




Tema 5.3. Conep:kaHue y4eOHOT0o MaTepHuaja 4
VYrneBoabl YrneBoapl: cocTaB, Kiaccu(UKalus YIJIEBOAOB (MOHO-, AM- W TMOJMcaxapuibl). [rokoza — OK 01,
OpOCTEHIINKA MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHEe U XUMHUYECKHE OK 02,
CBOICTBa TIIOKO3bI (B3aumojeicTBue c¢ ruapokcugom wmeau (II), oxucienne amMMHuayHBIM OK 04
pactBopoM okcuaa cepedpa (1), BocctaHoBieHHE, OPOKEHHE TIIOKO3bI), HAXOXK/EHHUE B MPUPOJIE,
NPUMEHEHUE TJIOKO3bl, OHMOJOTHMYecKas pOJb B JKU3HENEATEIbHOCTH OpraHM3Ma uYeloBeKa.
®dotocuHTe3. OpyKTO3a KaK U30MEP TIIFOKO3BI. 4
Caxapo3za — mpeAcTaBUTENb IUCAXapHIOB, THAPOIU3 Caxapo3bl, HAXOXKACHWE B MPHUPOJE H
MIPUMCHCHUE.
[Tonucaxapuapl: KpaxMaid M UEIII0J03a Kak MNpUpOoAHbIe ToinuMmepbl. CTpoeHHe Kpaxmana H
1EJUTIONIO3bI, (PU3NYECKHe U XUMUYECKHUE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs PeaKiusl C
HOJIOM).
Tema 5.4. Conep:kaHue y4eOHOIo MaTepHuaJa 4
DU3UKO-XUMHUUECKUE
CBOHCTBA KHCIIOPOJ- o
B TOoM 4mc/ie MPAKTHYECKUX 3aHATHH
COJIepKallluX OpTraHH-
YEeCKHX COCAUHCHUN
[Ipaktuueckas  pabora Ne8. «HomeHkmarypa  KHCIOPOAOCOJAEPKAIIMX  OPraHUUYECKUX
COCZTMHEHHIN.
TpuBuanpHas U MEXIyHApOJIHAs HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI IMOIYYECHHUS 2
CIUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, ambAETUAOB U KeTOHOB. COCTaBJI€HHUE CXEM
peakiuii (B TOM 4HCIE MO TPEUIOKECHHBIM [EMOYKaM TPEBpalleHnil), XapaKTepHU3YIOIIUX
XUMHYECKHE CBOMCTBA KUCIOPOA0COACPIKAIINX OPTAaHMUECKUX COSAMHEHUHN
[Ipaktuueckas pabora Ne9. «Xumuueckue U (PUINYECKUE CBOWCTBA KHUCIOPOIOCOACPKAIIUX
OPTaHUYECKUX COCTUHCHHS.
[IpoBenenue, HaOMIOACHWE U OMHUCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBCHHBIC PEAKIMM OJHOATOMHBIX CHUPTOB (OKHMCIeHHe dTaHoma okcuaoM Menu (II)), 2
MHOT'OAaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE rauuepuHa ¢ rugpokcuaoM meau (1)), anbaeruaon
(oKHCIIeHHe aMMHUayHbIM pacTBopoM okcuma cepebpa(l) u  rugpoxkcumom wmemu  (ID),
B3aMMOJICCTBUE Kpaxmaja ¢ HOJ0M), U3yYeHHE CBOMCTB pacTBOpPa YKCYCHOM KHUCIIOTHI
Pa3nea 6. AzoTcoaep:kaiiye OpraHudecKre coeIuHeHusl 4
Tema 6.1. Conep:kaHue yueOHOT0 MaTepuaja 4
AMWHBI. AMWHBI: METWJIAMHH — TPOCTEUIIUH MpEACTaBUTEIb aMHHOB: COCTAaB, XMMHYECKOE CTPOCHHUE,
AMUHOKHUCITOTBI. du3nYECKre M XUMUIECKIE CBOMCTBA, HAXOXK/ICHUE B IIPUPOJIC. 2
benku AMHMHOKHUCIIOTBI KaK aM(OTepHbIC OpPTraHMYECKHE CcoeaMHCHHS. DU3NYecKHe M XMMHYCCKHE




CBOICTBa aMMHOKHCJIOT (Ha mpuMepe TInuiuHa). buonornueckoe 3HaueHHE aMUHOKHCIIOT.
[Tentuasl. benku kak npupoaHbie monuMmepsl. [lepBuuHas, BTOpUYHAS U TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOICTBa OEIKOB: TMAPOJU3, JNEHATypalus, KaueCTBEHHbIE pPEaKIMH Ha
OenKu

B ToM uncie NPAKTHYICCKHUX 3aHATHH

[Ipaktuueckas padora Nel(. «CBoicTBa a30TOCOIEPKAIITNX OPTAHHUECKUX COSTMHECHUIT.
dusnuecknue 1 XMMUYECKHE CBONCTBA aMUHOB (PEaKIIMU ¢ KUCIOTaMH U TOPEHUSI) 1 aMUHOKHUCIIOT
(ma mpumepe rmnuHa). HaOmroneHue u omucaHue EMOHCTPAIMOHHBIX OIBITOB: JCHATYpPAIUs
OCJIKOB MPH HArpeBaHWH, IBETHHIC PEAKIIUU OCIKOB

Pa3nen 7. BoicOKOMOJIEKYIsIDHBIE COeTMHEHUS OK 01,
Tema 7.1. CoaepskaHue y4eOHOI0 MaTepuaja OK 02,
ITnactmaccel. Kayuyku. . OK 04,
B Tom unc/ie NpaKTHYECKUX 3aHATHH
Bosiokna 1K 4.3
[Ipaktuyeckass pabora Nell. «CuHTe3, aHanM3 W KiaccU(UKALUSA BBHICOKOMOJICKYIISPHBIX
COEIUHEHUN
OCHOBHbIE TIOHSATHSI XHUMHH BBICOKOMOJIEKYJISIPHBIX COCJIMHEHHI: MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJIMMEPH3AIINU, CPEAHss MOJeKysIpHas Macca. OCHOBHBIC METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — TTOJIMMEPHU3AIINS U TOJTUKOHICHCALIUS.
O3HakomiieHHE ¢ OOpa3liaMu TPHUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
MJIaCTMACChl (TMOJUATHICH, MOJUIPONUIICH, MOJIMBUHUIXIOPUI, MOJMCTUPOIN); HATYpaIbHBIA M
CHHTETHYECKHE KaydyKu (OyTaJMCHOBBIH, XJOPOMPECHOBBIH M  HW3OINPEHOBBIN), BOJOKHA
(HaTypanbHbIe (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BHCKO03a),
CHHTETHYCCKHE (KaIpOH 1 JaBCaH)
KonTposbHasi padora .
e 3 CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIECTB (110 paznenam 3-7)
IIpodeccuonaibHO OPMEHTHPOBAHHOE COJIeP:KaHUeE (CoepKaHue MPUKJIATHOTO MOTYJIsl)
Paznen 8. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1€ATEJIbHOCTH YeJI0BeKa
Tema 8.1. Conep:kaHue y4eOHOI0 MaTepHuaJja
XUMHUYECKHE [IpaBuia 3KOIOTUYECKHU 1ENECO0OPA3HOTO MOBEACHUS B OBITY U TPYIOBOU ACSITEILHOCTH B IEISAX OK 01,
TEXHOJIOTHH B | COXpPAaHEHHUs CBOErO 3J0pPOBbS M OKPYXKAIOUIEH HPUPOJHOM Cpe/bl, OMACHOCTh BO3JICUCTBUS HA OK 02,
MMOBCETHEBHOU U | )KUBbIE OpraHU3Mbl OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJIEBOJOPOJbI, CIUPTHI, OK 04,
npodecCuOHAIBHON (dbeHoNbl, XJOPOPTAaHWYECKHUE TPOU3BOAHBIC, QIBJACTUABI H JIp.), I[OKa3aTelb MPEaeIbHO OK 07,
IeITEIbHOCTH JIOITyCTUMOM KOHUEHTPALMU U €TI0 UCIOJIb30BAHHUE. 1IK 4.3
YeJI0BEeKa Ponp xumum B 0OOeCneYeHHM HKOJIOTHYECKON, IHEPreTHYECKOW W MHINEBOM Oe30MacHOCTH,

Pa3BUTHH MCAUIIMHBI, CO3JaHWKM HOBBIX MaTCpHUaIOB (B 3aBUCHMMOCTH OT BH A HpOd)eCCHOHaHBHOﬁ




NeSITEIbBHOCTH), HOBBIX UCTOUYHUKOB SHEPrUM (aJIbTepHATUBHBIE UCTOYHUKU dHeprun). [lonsrue o
Hay4YHBIX METOAAX IO3HAHMs BELIECTB W XHUMHUYecKuX peakuuid. IlpeacraBienus o0 oOmux
HAy4YHBIX TMPUHLMIAX [POMBIIIJIEHHOIO TIOJyYEHHUs BaKHEMIIMX BELIECTB (Ha mpHUMepax
IPOM3BOJICTBA aMMHUAKa, CEPHOI KHCIIOThI, METAHOJIA).

XWUMHS ¥ 3710pOBbE YEIOBEKa: MPpaBuiia 0€30IacHOr0 HUCIOIb30BaHHS JIEKAPCTBEHHBIX MPENapaToB,
OBITOBOM XMMMHU B IOBCEAHEBHOM KHU3HU

B ToM uncie NPAKTUYCCKUX 3AHATHSA

[Ipaktuueckass pabora Nel2. «IIprMeHeHHE XHMHUYECKHUX BEIIECTB U TEXHOJOTHH C y4eTOM
Oynymiei mpodecCuoHaTbHON NEeITeTbHOCTI.

Pemenne keiic-3amay Mo TeMaM: TMHILNEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO IHUTAHUS,
Ba)KHEUIIINe CTPOUTCIILHBIC )51 KOHCTPYKIMOHHBIC MaTcpuraibl, CEJILCKOXO3SIUCTBEHHOE
MPOU3BOJCTBO, KPAacKH, CTEKI0, KepamMHKa, MaTepHalbl Ui JJIEKTPOHHKH, HAaHOMATEepHAIIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHHUKHU OHEPTHUH, OPraHUYCCKUC U MHHCPAJIBHBIC y2106p€HI/I$I,
JICKapCTBEHHBIE U KOCMETHUECKHE TpenapaThl, ObITOBas XUMHUS, MaTepUAIbl U3 UCKYCCTBEHHBIX U
CUHTCTHUYCCKHUX BOJIOKOH.

3amuta: IlpencraBnenue pe3ynbTaTOB pelleHHWs Keic-3a1ad B (opMe  MUHHU-AOKIAAa
(JtomyckaeTcs UCIOJIb30BaHUE TPadhUICCKUX U IIPE3CHTAIMOHHBIX MATCPHAIIOR)

IIpomMe:kyTOUYHAsI aTTeCTANMS MO AUCHUIINHE (TudepeHIMPOBaHHBIN 3a4eT)

Bcero:
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3. YCJIOBUS PEAJU3ALIMU OBLIEOBPA3OBATEJIBHOI YYEBHOM
TV CTUTLIAHBI

3.1. OcHanieHue y4eOHOro kaduHera:

Jlis peanu3aniud MPOrpamMMbl  YICOHOW TUCIUTUIMHBI B HAJTMYUU HMEETCS
y4ueOHBIM KaOuHeT XuMuUU. B cocTtaB kaOWHETa XUMHUHU BXOJIUT JIabopaTopusi C
nabopaHTckoi komHaToW. Ilomemienne kaOuHeTa YJIOBJIETBOPSET TpeOOBaHUIM
CanuTapHo-3nuaemMuonornyeckux npasui u HopmatuboB (CanlluH 2.4.2 Ne 178-02)
Y OCHAILIEHO TUIOBBIM 000PYI0BAHUEM.

O0opynoBanue yueOHOro KaOMHeTa:

- IOCAJI0YHBIE MECTa M0 KOJIUYECTBY 00YyUaIOIUXCS;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Yy4YeOHO-HATTSATHBIX MOCOOMid «XHWMHS», TOPTPETHI BBIIAIOIIUXCS
YYEHBIX B 00JIACTU XWMHUHU, IJIAKATHI MO TEMaM JUCUUIUIUHBI, MYJIbTUMEIUNHBIC
Ipe3eHTaIlMN TI0 TeMaM JTUCIUILIAHEI;

- TexHuueckue cpeactra ooyuenusi: [IK nmpenogaarens;

- obopynoBaHue jJabopaTopuu U pabodyux MecT Jlabopatopuu (00OpyIOBaHHE IS
(pOoHTaNTBHBIX Ja00OPATOPHBIX PadOT);

- KOMIUIEKT y4eOHO-METOJUYECKON MOKyMEHTAIMu: padodasi mporpamma y4eOHOH
JTUCITUTUTMHBI, KaJCHIapHO-TEMAaTHYECKOE TUTAHMPOBAHWE, KOHTPOJIBHO-OIICHOYHBIC
CpencTBa.

3.2. MupopMmaniuoHHOE 00ecrieYeHUs PeaaTu3auuy MporpaMmbl

3.2.1 OcHOBHEIE ITIEUaTHBIE U3JaHUS
1. Xomuenko W.I'. O6mrast xumust. YueOHUK - 2-€ u3., ucp. u jgom. - M.: PUA

«HoBag BomHan, 2021. - 463 c.: un., — ISBN 978-5-7864-0348-1.
2. lNaopuensn O.C. Xumus: yuyeOHUK ISl CTYHA. YUPEXKICHUH cped. mpod.
oopazoanust / O. C. I'abpuensin, U. I'. OctpoymoB. - 6-¢ uza., crep. - M.:
Axanemus, 2022. - 272 c., c uB. uia., — ISBN 976-5-4468-5991-7.

3.2.2 OCHOBHBIE JICKTPOHHBIC U3JAHUS
1. YueOnbii ounaitH kypc. Xumus nias mnpodeccuidi M CeNHATIbHOCTEH

TEXHUYECKOro mpoduis: YYeOHHK IS CTYA. YYpeXKISHHH cpea. mpod.



obpazoBanust / O.C. TI'abpuensu, WU.I'. OctpoymoB. 2021. Pexum pocryna:
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
2. YuebHbii onHnaiiH kypc. Xumus 11 xmacc // MoOunbHOE 3IEKTPOHHOE

oOpa3zoBaHue: [caitT]. — 2022. - URL:
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698126104408
(mara oOpamenus: 21.03.2023). - Pexum jgoctyna: [Uisi  3aperucTpup.
II0JIb30BAaTEIIEH.

3.2.3 JlononHUTENbHBIC HCTOUHUKHU

1. YyeOnnlii onnaiin kypc. Tpenaxep «OoOnako 3nanuil. Ilkoma». 10 kmacc //
MobOunbHOe  dMeKTpoHHOe  oOpaszoBamme:  [caitr]. —  2022. -  URL:
https://educont.ru/courses/list/course/f743d06d-1739-4d28-929¢-4af587240d0b
(mara obpamenus: 21.03.2023). - Pexxum goctymna: st 3aperucTpup. nojab30BaTeeil.
2.Metoandeckue peKOMEH AU TI0 BHITIOJHEHHUIO TA0OPATOPHBIX pabOT MO yueOHOM

MUCIHUILINHE « XUMUI.


https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
https://educont.ru/courses/list/course/f743d06d-f739-4d28-929c-4af587240d0b

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJBHOU YYEBHOU JNCHUIIVINHBI

Oo6mas/npodeccuoHanbHAs

Tun oeHoYHBIX

Paznen/Tema .
KOMIETEHIUsI MeponpusTHil
OK 01. Beibupats criocoObI pernieHus Tema 1.1-1.7
3as1a4 npodeccuOHAIBHON 1eATeThHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7.1 VYceTHbli onpoc
Tema 8.1 Pemenue pacuéTHeix 3a1a4
OK 02. Ucnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Habmozenne 3a xonom
CpelcTBa MOUCKA, aHAJIN3a U 1.6, 1.7 BBITIOHCHHA NPAKTHKO=
WHTEpIpeTauy HHGOPMAIIIH, 1 Tema 2.1, 2.2 OPHCHTHPOBAHHLIX 3a/aH1H
MH(POPMALIMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 Hpencrasenue
BBITIOJTHEHHS 33]71a4 MPO(eCCUOHATBLHOM Tema 5.2-5.4 PE3yJIbTaTon
JEATEIIbBHOCTH Tema 6.1 HpaKThcciXx 1
Tema 7.1 nabopaTopHbBIX paboT
Tema 8.1 [IpoBenenne XuMHUYECKOTO
OK 04. Tema 1.7 S XCTICPHVCHTA
DddekTHBHO B3aMMO/ICHCTBOBATh U Tema 2.1,2.2 E;;i;g?:;ex
paboTaTh B KOJIIEKTHBE U KOMAH e Tema 4.1,4.2 6
Tema 5.2-5.4 babot o
Tema 6.1 paszaenaM JUCIUITTUHBI
Tema 7.1 Ornenka CaMOCTOATENLHO
Tena 8 1 BBITOJHEHHBIX 3a/aHHH
OK 07. ConeiicTBOBaTH COXpaHEHUIO Tema 1.7 3aILATA PEIICHNA KeHC- .
. 3a7a4 (¢ yueTom Oynyieit
OKpY>Kalolleu cpebl, Tema 5.1 IPObecCHOHATEHOM
pecypcocOepeReHuto, MpuMeHsTh 3Hanus | Tema 8.1
00 U3MEHEHUH KIMMAaTa, IPUHIUIIBI gi’::{iﬁi?{;?gaﬂalmﬁ
OepeKIIMBOTO POU3BOACTBA, ) (HEKTHBHO R —————-
JICIICTBOBAThH B UYPE3BhIYANHBIX CUTYAIUSIX aTTeCTAIIH
I1K 4.3 BbInoaHATh MEPONPUATHS 1O Tema 8.1

obecrieueHn0 6€30MacHOr0 MPOU3BOJICTBA
pa60T 10 UCHIBITAHUAM U U3BMCPCHUTIO
rmapamMeTpoB 000pyA0BaHUS
DJICKTPUUECKUX CeTeH




S.MEPONIPUATUSA, 3AIINTAHUPOBAHHBIE HA IIEPUO/ PEA/IN3ALINU

OBIIEOBEPA3OBATEJBHOM JANCHHUITIJINHBI COI'JIACHO
KAJIEHJIAPHOMY ILIAHY BOCIIUTATEJBHOM PABOTHI
Hara Conep:xanue u popmbl Yuacrt- Mecto OTBeTcTBEH- Koabt
IeSATeJILHOCTH HUKH | NIPOBeJIeHUs HbIE OK
JlexaOpsb, [ToaroroBka y4acTHUKOB U 1 kypc I'BIIOY 3am. qupekropa | OK 01,
¢beBpanb IIPOBEACHUE €KETOAHOU «TTT» o TO, OK 02,
(exxeroaHO) BHYTPUTEXHUKYMOBCKOMU pykoBoautens | OK 04
OJIMMIHNAJILI 10 LMK,
001eo0pa3oBaTeIbHBIM npernoaBaTeb
y4eOHBIM JUCIUILTUHAM B 2 y4eOHOM
Typa: 1 Typ — 0oTOOpOUHBIH, 2 JUCLUTIINHBI
TYp — (DUHAIBHBIN
®deBpaib [TogroroBka u I xype I'BIIOY PykoBonurens | OK 01,
COIPOBOXKIACHUE YYACTHUKOB «TTT» [IMK, OK 02
00J1aCTHOM CTYyZ€HUECKOI IIPENo/1aBaTellb
HAy4YHO-TEXHUUYECKON yueOHOI
KoH(pepeHInH «MonoaExXb. JUCIUIITAHBI
Hayxka. Texnonoruu
IPOU3BOJICTBA»
®deBpaiib [ToaroroBka crateu 1yis 1 xkypc I'BIIOY [Ipenonasarens | OK 01,
nyOnukanuu B COOpHUKax «TTT» yueOHoM OK 02
MaTEepUasIoB 110 UTOraM JUCIUTUTAHBI
CTYJICHUYECKHX KOH(EepeHIIHI
Exeronno VYyactue B IOATOTOBKE U 1 xkypc I'BIIOY 3aB. otnenenusi, | OK 01,
MPOBEICHUE HEJETU «TTT» pykoBoautens | OK 02,
CIIELIMAIbHOCTEHN OTACICHUS LMK, OK 04
npenojaBaTelb
yueOHOI
JICIUIIMHBI




Ipuioxenue
TeMbI JOKJIA10B

1.broTexHoNOrus U reHHast HHXeHepus — TexHoJioruu X X1 Beka.

2.HanorexHosorusi Kak TPUOPUTETHOE HAMpABICHUWE Ppa3BUTUS HAYKU U
npou3BojcTBa B Pocculickon denepanuu.

3.CoBpeMeHHBIC METOIbI 00€33apakMBaHUSI BOJIBI.

4. Annotponusi METaJJIOB.

5. XKuzup u nesarenvHocth [. 1. MeHaeneena.

6. «IlepuognueckoMy 3aKoHy OyIyIIee HE TPO3UT Pa3pPYIICHUEM. .. ).

7. Cunre3 114-ro snemenTta — TpuyM¢ pocCUCKUX (PU3UKOB-SIAEPUIUKOB.

8. M3oTombl Bojiopoaa.

9. Ucnonp30BaHNUE paIuOAKTUBHBIX U30TONIOB B TEXHUYECKUX LIENISX.

10. PEHTT€HOBCKOE M3IIyYEHUE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIUHE.

11. PacTBOpBI BOKPYT Hac. THIIBI pacCTBOPOB.

12. Bona kak peareHT u cpea JJisi XUMUYECKOro Mmpolecca.

13. Kuznsb u nesrenpHocts C. Appenuyca.

14. Bxkiam OTEYECTBEHHBIX YYEHBIX B Pa3BUTHUE TEOPUU DIIEKTPOJIUTHUECKOMN
JTVCCOLIMALINH.

15. YcrpaHeHnue )KeCTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX PEANPUSITHSX.

16. CepHas kuCIOTa — «XJI€0 XUMUUECKOU MTPOMBIITUICHHOCTHY.

17. icnonb3oBaHNe MUHEPAJIbHBIX KUCIOT HA NPEANPUATUAX PA3IUYHOrO Ipodus.
18. Okcubl ¥ COJIU KaK CTPOUTEIbHBIE MaTEPUAIIBI.

19. Uctopus rurmca.

20. IToBapeHHas COMb KAK XMMUYECKOE CHIPBE.

21. MHOronukui KapOOHAT KaJIbLIMS: B IPUPOE, B MPOMBIIIJIEHHOCTH, B OBITY.

22. Peakiyy ropeHHs Ha POU3BOJICTBE U B OBITY.

23. BupTyajbHOE€ MOJETUPOBAHNE XUMHUECKUX ITPOLIECCOB.

24. DIEeKTpOJIU3 PACTBOPOB IEKTPOJIUTOB.

25. DIEKTPOJIU3 PACIUIABOB AIEKTPOIUTOB.

26. [IpakTuueckoe MpUMEHEHHE AIEKTPOIN3a: papuHUpPOBaHME, TaTbBaHOIJIACTHKA,
raJibBaHOCTErus

Tembl pedeparToB
1. Ilmazma — 4eTBEpTOE COCTOSIHUE BEIIECTBA.
2. AMopHbIe BenecTBa B IPUPOJE, TEXHUKE, OBITY.
3. OxpaHa OKpy»>Karolenl cpebl OT XUMUYECKOTO 3arpsi3HEHUS.



4. Konn4ecTBEHHbIE XapaKTEePUCTUKH 3arPSI3HEHUS] OKPYKAIOLIEH CPEIbI.

5. [IpumeneHune TBEpI0ro U ra3oo00pa3zHoro okcuaa yriaepoaa (IV).

6. 3anuTa 030HOBOI'0 SKpaHa OT XUMHYECKOTO 3arpsi3HCHHUSL.

7. TI'pyOomucrniepcHble CHUCTEMBI, WX KjlacCU(UKAIMUs U HUCIOJIb30BaHUE
npodeccHOHanbHOMN 1eITeTbHOCTH.

8. KocMeTtnueckue remnu.

9. [IpumeHeHue CycrneH3ui U AIMYJIbCUI B CTPOUTENILCTBE.

10. MuHepasbl 1 TOpHBIE TOPOJIbI KaK OCHOBA JTUTOC(EPHI.

TeMbl HHAUBUAYAJIBHBIX IIPOCKTOB

1. XKuznb u pesrensHocTh C. AppeHuyca.

2. Bknajg OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE TEOPUM DIIEKTPOJIUTHYECKON

JUCCOLIMALINH.

3. YcTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBILIUICHHBIX TPEINPUATHUSX.

4. CepHast KUCIOTA — «XJI€0 XUMUYECKON MPOMBIIILIIECHHOCTH.

5. Ucnonp3oBaHuEe MUHEPAIBbHBIX KUCIOT HAa IPEANPUITUIX PA3IUYHOTO Mpodus.
6. OKCUZIBI ¥ CONIM KAaK CTPOUTEIbHBIE MAaTEPUAIIBI.

7. Uctopus rurca.

8. [loBapeHHas COJIb KaK XUMHUYECKOE ChIPBE.

9. MHOTrONMKNi KapOOHAT KaJbLM: B TPUPOAE, B MPOMBIIIJIEHHOCTH, B OBITY.
10. Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

11. BupTyanbHoe MOJIeTUPOBAHIE XUMUYECKHUX MTPOIIECCOB.

12. D11eKTpoan3 pacTBOPOB JIEKTPOIUTOB.

13. DnexTponn3 pacniaBoB JIEKTPOIUTOB.

14. IlpakTueckoe MPUMEHEHHE 3JIEKTPOu3a: padMHUPOBAHUE, TAIbBAHOILUIACTHKA,

TaJJbBaHOCTCT HAI.



