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1. ObLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMbI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI

1.1. Mecro AUCHUIUIMHBI B CTPYKType OCHOBHOW mnpodeccHoHaIbHOMI
o0pa3oBaTeIbHOM NPOTrPaMMBbI

OOmeoOpa3oBarenbHas AUCHUIUIMHA «XHUMHUS» H3ydaeTcss Ha 0a30BOM YpOBHE B
o011eo0pa3oBaTeIbHOM IIUKJIIE YUeOHOTO IJIaHa OCHOBHOI MpodeccroHallbHOI 00pa3oBaTeIbHOMN
nporpaMmbl YKpynHeHHbIX rpynn B cooTBeTcTBUM ¢ @I'OC CIIO 38.02.03 «OnepanuoHHas
AeATeIbHOCTh B JIOTHCTHKE

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1. Heau u 32124 AUCHUILIMHBI

Coneprkanue nmporpaMMbl 00111e00pa30BaTEIbLHOMN TUCIUILTUHBI « X UMHUS HAIIPaBJICHO Ha
JIOCTUKEHUE CIEAYIONIUX LeJIeH:

- (GOopMHUpPOBAHUE CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOM JiekaT KIIIOYEeBbIE MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHUE
CYIITHOCTU JOCTYIHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

— dbopMupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAay4HBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKIINi, HEOOXOAMMBIX JIJISl MPUOOPETEHHS] YMEHUN OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMHYECKUX SBJICHHMM, UMEIOIIUX MECTO B MPUPOJE, B IMPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

— pa3BUTHE YMEHHMA M CIIOCOOOB MAESITENBbHOCTH, CBA3AHHBIX C HAOTIOJECHHEM H
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOMI0IEHUEM TPaBUI 0€30MacHOr0 OOpaIIeHus C
BEII[ECTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh TMOHHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHHS XUMHYECKHX
MIPOLIECCOB U ABJICHUI B OKPYXKAIOIIEH Cpesie, a TAKXKE UX CBSI3b C LIEJTOCTHON Hay4HOU KapTUHON
MHpa ¥ IPYTUMH €CTECTBEHHBIMH HayKaMH,

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPTAaHHMYECKUX U OPTraHUYECKHUX
BEIIECTB, YypPaBHEHUS XUMHUYECKUX pEAKIHid, OOBSICHITH HUX CMBICI, HWHTEPIPETHPOBATH
pe3ynbTaThl XUMUUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIIINX XUMUYECKUX
AKCIIEPUMEHTAJIBHBIX HCCIICIOBAHUNA C COONIOZCHUEM TIpaBU 0O€30macHOro oOparieHus: ¢

BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAaHUEM;



4) pa3BUTh YMEHHUS HaXOJUTh, AHAJIW3UPOBATh M HCIOJIL30BaTh HWH(OPMAIIHIO
XUMHUYECKOTO XapaKTepa U3 Pa3IUYHbIX MH()OPMAIIMOHHBIX MCTOYHHUKOB, BKIIOYas y4eOHYIO
JUTEpaTypy, Hay4YHbIe MyOIUKAIIMKA U UHTEPHET-PECYPCHI;

5) c(hOpMHPOBATh YMCHHS MPOTHO3UPOBATH IOCICIACTBUS CBOCH ICATCIBHOCTH H
XUMHUYECKHX IPHUPOJHBIX, OBITOBBIX M IMPOU3BOJCTBECHHBIX MPOIECCOB, YUUTHIBAS BO3MOYKHBIC
9KOJIOTMYECKHUE U COLHAIbHEIE BO3IEHCTBHA,

6) chopMUpOBAaTh TIOHMMAaHWE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOH HAyKu H
TEXHOJIOTHI JIJI1 Pa3BUTHS COIMAIBHONH M IPOM3BOJCTBEHHON Cep ¢ YyMEHHEM IPUBOIHUTH
IIPUMEPBI UX MPUMEHEHHS B Pa3IUYHBIX chepax KU3HU.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUsI 00111€00pa30BaTeIbHON THCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmcoOpa3oBaTeabHas JUCHUIUIMHA «XHMHS» HMMEET IpHU

dbopmupoBanuu u pazsutun OK u I1K.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peUIeHUs
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K  TpPYAy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTb K AKTHBHOU JESATeTLHOCTH

TEXHOJIOTUYECKOM ¥ COIMAILHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEIBHOCTD;
WHTEpEC K pa3MIHbIM chepaMm TpodecCHOHATHHON
JESTCIILHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHBIMH

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

ONpEAENATh UEIU AEATeIbHOCTH, 3a1aBaTh apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTHBOpG‘II/ISI B
paccMaTpUBAEMBIX SABJICHUAX,

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM, OLEHUBATh PUCKHU
MHOCJIENCTBUN NEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

JAucuMmimHapHble pe3yJbTAThl J0JKHBI OTPAXKATh:

ITP6 01. chopMUPOBAHHOCTh NPEACTABICHUH: O XMUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOI AJIs pelIeHHs] TPAKTHUYECKHX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310POBBIO U IIPUPOJHON Cpee;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
3NEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JIEKTPOOTPUIIATEIBHOCTD, CTEMEHb OKHUCICHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00bEM, YTIEpOAHbIN
ckener, (¢yHKIMOHAJIbHAS TPyMNIa, paadKall, HU30Mepus,
W30MEpbl, TOMOJOTUYECKUU Psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIMHEHHUs, OWOJIOrMYecKu
aKTUBHBIE BellecTBa (YTJIEBOABI, KUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISPHBIC
COEIMHEHMS, KPHUCTAJIMYECKAsl peIIeTKa, TUIIbl XWMHYECKHX
peakiuit (OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, IK30-U
SHAOTEPMHUUYECKHE, pEeaKIHH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIEKTPOIUTUYECKAS
JUCCOIMAIUs,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUS OPraHUYeCKHX
Bemects  A.M. bymiepoBa, TEOpUsS  SJIEKTPOIMTHYECKOMN
Juccounanuu, nepuoanueckui 3akod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
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BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIIEIOBATEIILCKOW U
NPOCKTHON JIEATENBHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBISIBJISITH ~ MPUYUHHO-CIICACTBEHHBIE  CBS3M U
aKTyaJIM3MpOBaTh 3aj1ady, BBIIBUTATh THUIIOTE3y ¢
peIlleHHs, HAXOIUTh aPTYMEHTHI JUJIS JTOKA3aTeIbCTBA
CBOMX yTBEP)KICHUH, 3a7aBaTh MapaMeTpbl |
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHHS 3a1a4K
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBHSIX;

YMETh TIEPEHOCHTHh 3HAaHUS B IO3HABATCIBHYIO H
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH.

XUMHUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJYy4eHUH M Oe30lIaCHOM HCIOJb30BAaHMM  BAXKHEHIIHMX
HEOPTaHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
IPaKTUYECKOH J1eATEIbHOCTH YelIOBEKa,

I1P6 03. chopMUpOBAaHHOCTH YMEHHI BBIABISTH XapaKTepHBIC
NpPU3HAKU U B3aUMOCBS3b H3YYEHHBIX IOHATUM, NPUMEHSATbH
COOTBETCTBYIOIIME IOHATHUS NP OTIMCAHUU CTPOCHUS U CBOHCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB U UX IIpEeBpalLEeHU;
BBISIBJIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUN C MOHATUSAMHU U
IPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
nP6 04. cdhopMHPOBAHHOCT, YMEHUH  HCIOJIB30BATH
HaVMEHOBAHUS XUMHUYECKUX COEAMHEHUH MEXIyHapOIHOrO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
Ha3BaHMs BAKHEWIIMX BELIECTB (3TUJICH, alleTHIIEH, INIMLEPUH,
¢beHon, Gopmanbaern, yKCycHas KUCIIOTa, TIHMIWH, YrapHBIH
ra3, YrJIeKUCIJbIi ras, aMMHak, TalieHas HW3BeCTb, HeralieHas
U3BECTh, THTHEBAsI COJA W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYeCKUX U OpPraHMYECKHUX BEILECTB, YpaBHEHUS
XUMHAYECKHX pEeaKIuii, OOBSICHIATh MUX CMBICI; IMOJTBEPKIATh
XapaKkTepHbIe XUMUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHUYECKHX PeaKIuii;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
HNPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB K ONPEACICHHBIM KJIaccaM M TPYNIIaM COCTUHECHHIA,

XapaKTCpu3oBaTb HX COCTaB U BaKHEHUIIIHE CBOﬁCTBa;
ONpeaAcCIATL BUABI XUMHUUYCCKHUX CBs3EH (KOBaﬂeHTHaH, HWOHHAas,
METALIMYCCKasd, BO,Z[OpO,Z[HaH), THIIBI KPpUCTATNINICCKUX

PELIETOK BEIeCTB; KJIacCu(UIUPOBATh XUMUUECKHUE PEAKIINH;

I1P6 07. chopMUpPOBAHHOCTh YMEHHMI HMPOBOJUTH PAcyUeThl 1O
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM XMMHUECKHUX PEaKIHi ¢
UCTOJb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHbIEe  yCIIOBHSA) Ta30oB, KOJHWYECTBA  BEILECTBA,
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HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATHUA
peH_IeHI/Iﬁ B KOHKPETHBIX XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHbOpMaUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJLKHBI OTPAKATH B YACTH:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hopMUPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd M OOILIECTBEHHOW NMPAaKTUKHU, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CHOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOU
KyJbTYpbl KakK CpeACTBAa B3aUMOJCHCTBUS MEXIY
JOJIbMU U NTO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJbTaThl J10JAKHbI 0TPAXKATH:

OBinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) padora ¢ undopmanmeii:

— BIAJETh HAaBBIKAMM IMOJy4YeHHs UHGPOpMaLUU U3
VUCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSATEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTU3alHUI0 U
UHTEpHpeTalnio MH(OPMAMK pa3IUYHBIX BHJIOB U
dbop™m mpecTaBIeHUS;

— €O03/aBaTh TEKCTHl B Pa3lIMYHbIX (popMaTax ¢ y4yeTom
Ha3HaueHUs HMHQOpPMaLUM M LEJIeBOH ayJUTOpPHUH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YyaJIU3alIH;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMallii, €€ COOTBETCTBHE IMPaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

— BIAJeTh HaBbIKAMU PACIIO3HABAHUA U  3aAIIUTHI
uHpopManuy, UHGPOPMAIMOHHON  GE30MacHOCTH
JIUYHOCTH.

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3ybTAThl U J0JIKHBI
0TpaKaTh:

I1P6 06. BiameHne OCHOBHBIMHM METOJAMU HAyYHOTO MTO3HAHUS
BEIIECTB M XUMHUYCCKUX SIBJICHUU (HAONIOJCHHE, M3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 11O
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaKIHii ¢
UCTIOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePHU3YIOMINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBbemMa
(HOpMaJIbHbIE  YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIONB30BaTh CUCTEMHBbIE XMMHUYECKHUE 3HAHUS ISl MPUHATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpPTraHUYECKUX BEUIECTB MPU HarPEBaHWH, TIOTyUYECHUE dTHIICHA U
U3Yy4EHHE er0 CBOMCTB, KaUeCTBEHHBIC PEaKIIMK Ha ajbJACTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus O€JKoB Ipu
HarpeBaHUM, LIBETHBIE PEAKIMH OEJNKOB; MPOBOJUTH PEAKIUU
MOHHOIO OOMEHa, OMNpeAeNsaTh Cpeay BOJHBIX pPACTBOPOB,
KayeCTBEHHbIE PEaKIMu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHWOHBI, HA KaTHOH aMMOHUS; pelaTh SKCIEPUMEHTAIbHBIE
3amaun o TeMaM "Mertamibl" u "Hemerannsl'") B COOTBETCTBUU
C MpaBUjaMH TEXHUKM O€30MacHOCTH NpH O0OpalleHuu ¢
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHHUEM; MPEACTABIATH
pe3ysbTaThl XUMHUYECKOIO HKCIIEpUMEeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u (QopMyIHpoBaTh
BBIBOJIBl HA OCHOBE dTHX PE3YJIbTATOB;

P66 09. cdhopMUPOBAHHOCTHL YMEHHS  aHATU3UPOBATH
XUMAYECKYI0  HMH(OpMAIMio, TOJIy4aeMyl U3  pPa3HBIX
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MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHET U
Apyrue).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJbTAThI J0JKHBI OTPAKATH B YACTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMECTHYIO JICSITECIIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YyMEHUE  B3aUMOJCICTBOBAaTh C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAUYCHUEM.

MeTanpeamMeTHblie pe3y/bTaThl J0JKHbI OTPAKATH:

OBjajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TOHUMATh U UCNOJB30BaTh IPEUMYIIECTBA KOMaHHOU
Y MHAUBHUIYabHON pabOTHI;

— TIpUHUMATh 1M COBMECTHOH  JI€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JCHCTBUSA MO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H IeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.

OBjiaseHue  YHUBEPCAJIBHBIMH  PeryJATHBHBIMH

JeHCTBUSIMM:

r) NPUHATHE Ce0 M APYTUX JIOJCH:

— TPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIOJIEH TTPH
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

— TIIpU3HaBaTh CBOE MpaBO U MpaBO APYrUX JIOAEeH Ha
OIINOKH,

— pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHP C TO3HUIIHH
JIPYTOro YeioBeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U A0JKHbI

0TpPaKaTh:
P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPHU HarpeBaHUU, MOJYUCHHUE STUJICHA U
U3YyYEHHE er0 CBOMCTB, KaUeCTBEHHbIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMmaji, YKCYCHYIO KHCIOTY; JIeHaTypamusi O€JIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIMH OEIKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHUS; PEIIaTh 3KCIEPUMEHTAIbHBIC
3ajauu 1o temam "Mertamisl" 1 "Hemeramisl'") B COOTBETCTBHH
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPU OOpAIIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATh
pe3yabTaThl XHMMHMUYECKOTO SKCIepUMeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY>Karolen cpebl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE Pe3yJIbTATHI JOJLKHBI OTPAKATH B YACTH:

IK0JIOTHYECKOr0 BOCIIMTAHUS:

— c(OpMUPOBAHHOCTh  JKOJIOTUYECKON  KYJIBTYpHI,
NOHMMAaHWE BIUSHHUS  COIMAIBHO-3KOHOMHUYECKHX
IPOLIECCOB HA COCTOSIHME MPUPOAHOM M COLMATIbHOM
cpembl,  OCO3HaHHE  IJI00ATBHOIO  XapakTepa
9KOJIOTUYECKUX MPpOoOdIIeM;

— IUIAHMPOBAaHME U  OCYILIECTBIICHHE
OKpy’Kalollel cpele Ha OCHOBE
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

— AaKTHUBHOE HENpUATHE JEHCTBHM, MPUHOCALIUX Bpel
OKpy’Karolel cpene;

— yMeHHue MIPOTHO3UPOBATH
DKOJIOTUYECKUE  IOCIEICTBUS
NeicTBUH, IPeI0TBpAILaTh UX.

MeTanpeaMeTHbIe Pe3yJabTaThI T0JKHbI 0TPAXKATH:

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU

NMO03HABATEJILHBIMH 1efiCTBUSIMU:

B) padora ¢ nHpopManmei:

— HWCHONB30BAaTh  CPEACTBA  WH(MOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTHEHHI,
pecypcocOepexeHns, MPaBOBbIX W ITHYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.

ICUCTBUI B
3HaHUA LeJen

HeOJIaronpusTHHIE
HPEANPUHAMACMBIX

JAucuumimHapHble (IpeaIMeTHbIE) Pe3yJbTAaThbl M 10JKHbI
0TpakKaATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWW SIBJICHUW TPUPOABI, B (POPMUPOBAHUU
MBILIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOMI
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a1a
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUN COONIOIATh MpaBHIIA
9KOJIOTMUYECKH 11eJ1IeCO00pa3HOro MOBEAEHUS B OBITY U TPYA0BOI
JEATEIbHOCTH B LEJAX COXPaHEHUs CBOEro 3J0pOBbS U
OKpY>KaloIlle TMPUPOJHOM Cpe/bl; YYHUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEILIECTB,
MOHUMAasi CMBICI IIOKA3aTeyiss MPEAeIbHOW  JOIMYCTHUMOM
KOHLICHTPALUU.

IIK 3.1. ITnanuposars,
MO/ArOTAaBIIMBATh U
OCYILECTBIATh
porecc

IIEPEBO3KHU I'PY30B

- Oco3HaHHBIH BbIOOp Oynymie mpopeccun u
BO3MOXKHOCTEH peanu3aiii COOCTBEHHbBIX KU3HEHHBIX
IUTAaHOB; OTHOIIEHUE K MPO(HECCHOHATBHON AEeITEeNbHOCTH
KaK BO3MOKHOCTH YYaCTHS B PEIICHUH JTMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAMOHATBHBIX
pooeM.

- c¢(hopMUPOBATh MPECTABICHUS: O XUMHUYECKON
COCTaBJISIOLIEH ecTeCTBEHHOHAYYHON KapTUHBI MHUpPa, POJIH
XMMHUU B TIO3HAHUHU SIBJICHUN TIPUPO/IBI, B (POPMUPOBAHUN
MBIIJIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
I'PaMOTHOCTH, HEOOXOAUMOM I pEeLIeHNs TPAKTUIECKUX

10




- YMenue CaMOCTOATCIbHO OIIPCACIIATH e
JCATCIIBHOCTH MW COCTaBJIITHh IIJIaHBI JCATCIIBHOCTH,
CaMOCTOATCIIBHO  OCYHICCTBJIATH, KOHTPOJIHMPOBATH U
KOPPEKTHPOBATH JACATCIIBHOCTD, HCII0JIB30BAaTh BCEC

BO3MOJXHBIC PCCYpPChbl I OOCTUKCHHUSA ITOCTABJICHHBIX
ueneﬁ H peain3alliy ILUIaHOB JACATCIBHOCTH; BBI6I/IpaTI)
YCHCHUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyAllUAX.

3a/1a4 U SKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

- YMETb COOJII0IaTh MPaBUiIa SIKOJIOTUYECKHU 11e1ecO00pa3HOro
MOBE/ICHUs B OBITY U TPYAOBOH JEATEIHLHOCTHU B IEIIAX
COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOIIEH IIPUPOTHON
Cpe[Ibl; YUUTHIBATh OMACHOCTh BO3/ICHCTBUS HA KUBbIE
OpraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB, IOHUMAs CMBICI
1oKa3aTessi peAeIbHONM JOMYCTUMON KOHIICHTPAIUN

- YMETh IUIaHUPOBATh U BBHITOTHATh XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallieHUsl OPTaHUYECKUX BEIIECTB IIPU HarPEeBaHUU,
IIOJIyYEHUE 3TUJICHA U U3YUYEHUE €r0 CBOWCTB, KAUECTBEHHbIE
peaKIuu Ha ajbAETHIbI, KpaxMaJl, YKCYCHYIO KUCIIOTY;
JieHaTypalys OeJIKOB IIPU HarpeBaHUM, IBETHBIE PEAKIIUU
0eNKOB; MPOBOAUTH PEAKIIMU HOHHOTO OOMEHa, ONPEIeIsATh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIE pEaKLUU Ha Cylb(aT-
, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMUS; pelIaTh
SKCIEPUMEHTAIIbHBIC 33/1a4M 110 TeMaM "MeTamibl" u
"HemeTtamisl'") B COOTBETCTBHH C MPABHIIAMH TEXHUKH
0€30MacHOCTH MPU 0OPAIEHUHU C BEIIECTBAMU U
1a00paTOpHBIM 000PYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOI0 IKCIIEPUMEHTa B (hOpMe 3allicu ypaBHEHUI
COOTBETCTBYIOLIUX peakuuil 1 HOpMyIHpoBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJM3UPOBATh XUMUUYECKYIO0 HH(POPMALIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJCTB MaccoBOI
uHpopMaLuy, ceTb IHTEepHeT U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TIO3HAHMSI BEILIECTB
U XUMHUYECKUX ABJICHUN (HaOlt0ieHne, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETb INpPOBOAUTH PACUYETHl MO XUMHUYECKUM (opMyaaMm H
YPaBHEHHSM XHMHUYECKHX PpEaKIUid C HCIOJIh30BAHUEM
(¢u3NYeCKUX  BEIMYMH, XapaKTEpU3YIOIIMX  BEIIeCTBA C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBUSI) Tra30oB, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
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CUCTCMHBIC XHUMHWUYCCKHUEC 3HAHUA IJId HNPHUHATHA pCIJ_IeHI/If/’I B
KOHKPETHBIX )KU3HCHHBIX CUTYyallusiaX, CBA3aHHBIX C BEICCTBAMU
" UX IMPUMCHCHHUEM
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITVIMHBI «XUMHWSA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Buna yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMBbl JHCHUIINHBI 72
Conep:xanue yueOHOro MaTepuaJia 6
BT. U.:
TEOPETUUECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 2
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 9
MPUKJIAJTHOI0 MOYJIfA)
BT. 4.:
TEOPETUYECKHE 3aHATHS
MPAKTUYECKHUE 3aHITUS 2
CamocrosiTesibHas padoTa 64

ITpomexyTounas arrectamus (uddepeHInpOBaHHBIN 3a4eT)
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumenoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHeHTHPoBaHHoe), | O0bém | DopmMupyemsie
Pa3iesioB H TeM JIa00pPATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MORYJIb 4acoB | KOMIICTCHIIHH
1 2 3 4
Coaeprxanue yueOHOro MaTepuasa
Pa3nen 1. Teopernyeckue 0CHOBbI XHMHUH 0,5
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa OK 01
OcHOBHBIE XUMHYECKHUH dJIeMEHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTUYECKHE
XMMHUYECKHE TIOHATHSA |yPOBHH, NMOJYPOBHU. ATOMHBIC OpOHMTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacIpeIeIICHHs
U 3aKOHBI, CTPOCHME |3JIEKTPOHOB IO OPOMTAISIM B aTOMax 3JIEMEHTOB HEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAs
aTOMOB  XHMMHYECKMX |KOH(urypamus aroMoB. OCHOBHbIE XUMHUUECKHUE 3aKOHBI
JJIEMEHTOB IIpakTHYeckne 3aHATHS
[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPAaBHEHUSM XUMHUYECKHUX PEAKLIAN».
OTHocuTeNnbHBIE aTOMHAsE U MOJIEKYJIsipHas Macchl. MossipHast macca. KonnuecTBo BemiecTsa.
MaccoBast jons BewiecTBa. 3akoH ABoraapo. MonspHblii 00beM ra3zoB. OTHOCUTENIbHAS
IUIOTHOCTD ra3oB. PacueTsl 10 ypaBHEHUSAM XMMHUYECKHUX PEAKIMH C UCIIOJIb30BAHUEM MacCOBOM
JI0JIM BellecTBa, 00beMa (HOpMaJibHbIE YCIIOBUSI) I'a30B, KOJUYECTBA BELIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa OK 01
Ilepuonnueckuii 3akoH | [IpakTHYeCKHE 3aHITHS OK 02
u [Mepuonnueckas |[paktiueckas pabota Ne2. «3ydeHne MeproJUIEeCKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO
CHCTEMA XUMHUYECKHMX |CTPOECHHEM AaTOMOB.
snementoB . U. (Tleprommueckas cuctema xumudeckux snementoB JI.M. MenpgeneeBa. CBsi3b MEPHOIHYECKOTO
MemnnieneeBa, ux CBA3b |3akoHa U [IepHOINYECKOM CHCTEMBI XAMUYIECKHX JJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOCHHS
C COBPEMEHHOM [aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHUYECKHX 3JIEMEHTOB, O0pa3yeMbIX HMH
TEOpUEr CTPOCHMS |IPOCTBIX M CIOKHBIX BELIECTB MO rpynnam u nepuoaam [lepumoaudeckoi cuctembl. 3HaUE€HUE
aTOMOB MIEPUOJNYECKOI0 3aKOHA U CHUCTEMBI XMMHYecKuX 31eMeHToB J[.M1. MenzeneeBa B pa3BUTHH
HayKH.
VYCcTaHOBIIEHUE CBSI3U MEXAY CTPOEHHMEM AaTOMOB XMMHYECKUX JJIEMEHTOB U NEPUOANYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEMHEHUN B COOTBETCTBUH C MOJIOKEHHEM
Ilepuoanueckoii cucteMsl. PemieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUI Ha
XapaKTepu3alui0 XUMHUYECKHX 3JIeMEeHTOB «Meraummueckue / HeMeTaJNIMYeCKUe CBOMCTBA
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

Crpoenue BemiecTBa. XuMUYECKast CBsI3b. BUabl XuMHU4YeCKOM CBSA3M (KOBaJCHTHAs! HEMOJISIpHAS
U TIOJIApHAsi, HOHHAs, MeTaJuinueckas). Mexann3mbl 00pa3oBaHusl KOBAJICHTHON XHMHUYECKOM
cBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIENTOpHBIH). Bomopomnas cBsi3b. BaleHTHOCTH.
DneKTpooTprUIaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI

HpaRTn'{ecmle 3AHATHUSA

[Ipaktuueckas pabora Ne3. «CTpoeHue BellecTBa U MPUPOIa XUMHUECKOHN CBSI3N».
JleMoHCcTpauus Mozeneld KpPUCTAJUIMUYECKUX DPELIETOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menpb). Pemenne mpakTHyecKux 3aJaHui Ha COCTABJICHHE AJIEKTPOHHO-TpaduuecKux Gpopmyi
sneMeHToB 1-4 neprojoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus HeopraHmdeckux BemlecTB. HoMeHKIIaTypa HEOpPraHHYECKHX BEIIECTB
(oKcuIbl, THIPOKCHUJIbI, KHMCIOTHI, coJik). BeliecTBa MOJEKYJISIpHOrO UM HEMOJEKYJISPHOIO
CTpoeHHs. ATperatHble COCTOSsIHUS BenlecTBa. Kpucrannnyeckue u aMmop(Hblie BelecTBa. 3aK0oH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIspHas,
MOHHAs1, MeTaJUIn4YecKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

HpaKaneCKne 3AaHATHUSA

[TpakTruyeckas pabora Ned. «HomeHki1aTypa HEOPraHUUECKUX BELIECTBY.

Pemenune mnpakTuyeckux 3ajaHuil MO Kiaccu(UKalMM, HOMEHKJIATYype M XUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasi U3BecTb, HeralleHasl U3BeCTb, IMThEBAsl COJla M APYTUX): Ha3BaHUS BELLECTB
no mexayHaponHoi (MFOITAK) unu TpuBHanbHONH HOMEHKJIATYpe U COCTaBIeHHE (OPMYIIbI
XMMHUYECKHUX BEIIECTB, ONpejesieHue MPUHAMIEKHOCTH K Kiaccy. Ilonck mHpopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMHUYECKOW nH(pOopMaIuy,
MOJIy4aeMOi M3 pa3HbIX HUCTOYHUKOB (CpencTB MaccoBod uHGopMmanuu, cetb MHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[I/Iﬁ B HCOpTaHH‘{CCKOﬁ n
OpFaHI/I‘IeCKOI\/II XAMUHN. 3aKOHBI COXpPaHCHUA MACCbl BCHICCTBA, COXPAHCHHA U IPCBpAlICHUA

OK 01
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OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKuu (ypaBHeHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IPHPOAC, IMPOM3BOACTBCHHBIX IIpOoHECCAxX U
KU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuidi. XHUMHUYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpoCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPHUPOABI PEarHPYIOIIHX
BEILIECTB, KOHLUEHTPALUU PEarupyrollux BELIECTB, TEMIIEPATypbl U IUIOIIAJNA PEAKLIHUOHHOU
nmoBepxHOCTU. TermoBsie A3PGEKTH XUMUIECKUX PEAKIIHIA: SK30- U DHIOTCPMUICCKUE PEaKIINH.
OOpatumble peakiuu. XuMmMudeckoe paBHoBecue. DakToppl, BIHAIOIIKE HA COCTOSHUE
XUMHUYECKOTO paBHOBECHs (KOHLIEHTpAIMs PEareHTOB WJIM TPOJIYKTOB PEAKIUH, JABJICHHE,
temneparypa). [Ipunnun Jle Hlatense

HpaKanecmle 3aHATHUSA

[Ipaktuueckass pabora NoS. «BnusHue pa3nuuHbIX (PAKTOPOB Ha CKOPOCTh XHUMUYECKOM
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWil Ha aHanu3 (HaKTOPOB, BIMAIOIMIUX Ha
M3MEHEHUE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakiuu OT
MPUCYTCTBUSl KaTalnu3aTopa Ha NPHUMEpPE paslioKEHUs MEpPOKCHUIAa BOJIOpPOJAa C TOMOIIBIO
JUOKCHJIAa MapraHila W KaTaja3bl. PerieHue MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHipna Jle-IllaTtenbe a1 HAXO0XICHUS HAMpPaBICHUS CMEIECHUS PaBHOBECHS
XUMUYECKON peakIuu U aHaAIN3 (aKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsl, TEOpHUs
3JIEKTPOJIIUTUYECKON
JIUCCOITAITNT T HOHHBIH
oOMeH

Conep:xaHue yueOHOro MaTepuaJia

0,5

PactBOphl. Bunmbl pacTBOpoOB MO COJEpKaHWIO PACTBOPEHHOTO BeIIeCTBA. PacTBOPUMOCTD.
[lonaTne o nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas A0
BellecTBa B pactBope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DnekTpoauTruueckas
aucconnanusi. CUsIbHbIE U CI1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuu HOHHOTO oOMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Nel «IIpuroroBneHnne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, OIpeleNieHue CpeAbl pPacTBOPOB BEHIECTB C  ITOMOIIBIO
YHHUBEPCATBHOTO WHIUKATOpa (KHUClas, HeUTpanbHas, MIeTo4Has). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,

HCIIOJIb3YCMBIC B OBITOBOM U HpOPI3BOIICTBCHHOI>i ACATCIIBHOCTH 4YCJIOBCKA

0,5

OK 01
OK 02
OK 04
OK 07

Pasznea 2. Heopranuueckasi xummusi

Tema 2.1.

\ Coaeprxkanue yueOHOIro MaTepuaJa

OK 01
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DHU3HKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIICCTB

Meramnbl. Ilonoxenue wmeramwioB B Ileproguyeckol cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTauioB. OOmwme ¢usnueckue
cBoiictBa MeTauioB. CIulaBbl METAUIOB. DJIEKTPOXUMHYECKUM P HANPSHKEHUW METaJUIOB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAIOB (HATPHM, Kalui, KalbIUi, MarHui, aJlOMUHUM,
IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHui. OOmme crnocoObl TMOJYYCHHS METaslIoB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune Hemetamio B [lepuoauueckoit cucteMe XuMu4eckux snemeHToB 1. M.
MenzeneeBa W OCOOCHHOCTH CTpPOEHHUST aroMoB. @DH3WYECKHE CBONCTBA HEMETAJLIOB.
AnoTponus HeMeTayioB (Ha MpUMeEpPe KUCIopoaa, cepbl, pochopa u yriaepoaa). XumMuueckue
CBOWCTBA M IPUMEHEHHE BKHEUIITUX HEMETAIIOB (TaJIOTEHOB, CepPhl, a30Ta, pocdopa, yriepoaa
U KPEeMHHS) U HMX COCAMHEHHUH (OKCHUIOB, KHUCIOPOACOJACPXKAIIUX KHCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHne BaXXHEUIIINX HEMETAJVIOB U UX COCTMHECHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, coyiel U ap.). ['eHeTnueckas cBA3b HEOPraHMYECKUX BELIECTB, NPHUHAICKAIIUX K
pa3IUYHbIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHUJIOB M TUAPOKCUIOB

0,5

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHNEe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAUIOB; OKCHJOB METaJUIOB, HEMETAJUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX T'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM
00BEMY OJHOIrO M3 yYacTBYIOIIMX B pEaKLMU BEIECTB, pacu€Thl Macchl (00bEMA, KOIUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO U3 BELIECTB MMEET MpHUMecH. PelieHre mpakTUKo-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE U 0O€30MacHOE HCIOJb30BaHUE
BaXHEHIIMX HEOPraHWYECKHUX BEIECTB B OBITY M MPO(eCCHOHANBHOM esITEIbHOCTH YEJIOBEKA

OK 02
OK 04

Tema 2.2.

ConepxaHue y4eGHOro MaTepuaJjia

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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Nnentudukanus
HEOPTaHUYECKUX
BEIIECTB

JlaGopaTtopHas pabora Ne2 «nenTudukaiys HeOpraHMIeCKNX BEIIEeCTBY.

Pemenne skcriepuMEeHTAIBHBIX 33/1a4 110 XUMUYECKIM CBOMCTBAM METAJLUIOB M HEMETAIIIIOB, TIO
pacro3HaBaHUIO M TOJYYCHUIO COCIMHEHWA METAZIOB M HEMETaUIoB (B3aUMOJICHCTBUE
THJIPOKCHJIa ATFOMHUHHMSI C PAaCTBOPAMH KHUCIIOT U IIenodei,). MaeHTudukanms HeopraHndecKux
BEIIECTB C HCIOJb30BAHHEM HX (U3UKO-XUMHUECKUX CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX
peaknuii. KauecTBeHHBIC peakuuu Ha CynbdaT-, KapOOHAT- ¥ XJIOPUI-AaHHOHBI, HA KAaTUOHBI
METAJUIOB M KATHOH aMMOHHUSI

0,5

OK 04

Pa3nen 3. Teopernueck

He OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUH

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Copep:kanue y4eOHOIro MaTepuaa

0,5

[Ipenmer opraHM4eCKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHUE B MOJYYEHUHU HOBBIX
BEILLIECTB M MarepuaioB. Teopus cTpoeHus opraHudeckux coenuHenuit A.M. byrtneposa, eé
OCHOBHBIE MOJI0KEeHUS. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB. [ OMoIorusi, usomepus.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBSI3HU.
[IpencraBienre o KiaccH(PUKAIMU OPraHUYCCKUX BeMIECTB. HoMEHKIaTypa OpraHuYecKuX
COeUHEHNI (cucTeMaTuyeckas) W TpPUBHMAIbHBIE Ha3BaHUS BAKHEHIIMX MpeACTaBUTENCH
KJIACCOB OPraHMYECKUX BEIIECTB

0,5

HpaKanecmle 3AHATHUSA

IIpakTuyeckas padora Ne7. «HomeHki1aTypa OpraHM4eCKUX BEILECTBY.

O3zHakoMyeHHEe ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpraHMYeCKMX  BEIIEeCTB,  HaONIOJIeHMe U ONMCaHHe
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPAIICHUI0 OPraHWYECKHUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyrnuBanue u roperue). CocraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKMX BEIIECTB OTAEIBHBIX KJIACCOB, HCIHONB3YS HX Ha3BaHUS IO
cHUCTeMaTU4YecKOd M TpPUBUANBHOM HOMEHKJIAaType (3TWUJIEH, alleTHIIEeH, TIUIEepuH, (eHo,
(dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiieil popMyisl OpraHuuecKon
MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01

Pasnen 4. YrieBoaopoabl

Tema 4.1.
YraeBogopoabpl M HX
MPUPOJHBIE MCTOUHHUKHU

Conep:xxaHue yueOHOro MaTepuaJia

[IpenenbHbBIC YIIIEBOIOPOIBI (AIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKHH psia. MeTaH 1 3TaH:
COCTaB, CTpOeHHE, (pU3MYeCKHe U XUMHUYECKHE CBOWMCTBA (pEaklUd 3aMEIIeHUs M TOpEHus),
TOJTyYeHUE U IPUMEHEHUE.

0,5

OK 01
OK 02
OK 04
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HenpenenbHble yriieBogopo/ibl (aIKeHbl, aIKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUIEH: COCTaB, CTPOCHUE,
(bu3nuecKkrue U XUMUYECKUE CBOMCTBA (PeaKIM THAPUPOBAHMS, TAJIOT€HUPOBAHNUS, THIPATAlIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metmnOyraauen-1,3, XUMHUYECKOEe CTPOSHHE, CBOMCTBA (peakius
MOJIMMEPU3AIINK), MPUMEHEHUE (i1 CHUHTE3a MPUPOJHOTO0 W CHHTETUYECKOro Kaydyka Hu
PE3HHBI).

ATNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHH psii. AIETUIICH: COCTaB,
XUMHUYECKOE CTpoeHue, (u3nueckue M XHUMHUYECKHe CBOWCTBa (peaklUud TUIPUPOBAHMUS,
TaJIOTEHUPOBAHMS, TUIpaTalldd TOpPEHHUs), TOJIyYeHHE ¢  NpUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtnueckue yrieBoJopoasl (apeHsl). beH3on u Tomyon: cocrtas, CTpoeHHE, GU3HMUECKHE U
XMMUYECKHE CBOMCTBA (PEaKIMU raJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyYECHUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiausiHUE OEH30Ja Ha OpPraHU3M YeJIOoBeKa). [ 'eHeTHnueckasi CBsI3b MEXAY
YIJI€BOIOPOAAMH, IPUHAUIEKAIIUMHI K Pa3IMYHbIM KJIACCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOA0B. [IpupoaHbiii ra3 u nmomyTHble HeTsIHBIE Ta3bl. HedTh
u e€¢ npoucxoxiaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHKa, KPeKUHI (TepMHUYECKU,
KaTaauTuueckuit), nuponu3. Ilponyktel mnepepa®oTku HEPTH, UX NPUMEHEHUE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib U IPOIYKTHI €ro nepepaboTKU

Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia OK 02
Pusuko-xumuyeckue |JlaGopaTopHble 3aHATHS OK 04
CBOMCTBa JlaboparopHast pabota Ne3 «CBoMCTBa YTIIEBOIOPOIOBY.
YraesoaopoaoB TpuBuanpHas U MeXAyHapoAHAss HOMEHKIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyYEHHS 0.5
yrieBogopoaoB. [lonydeHue 3TUiIeHa U U3Y4YEHHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYN U ’
XUMHUYECKHUX MPEBpAIeHU YTIEeBOJIOPOAOB (HAa MpUMepe 3TaHa, HTHIICHA, alleTHIICHA U Jp.) U
raJIOr€HONPON3BOAHBIX
Pasnen 5. Kucioponocoaep:kamme opraHudecKue coeIMHeHUus 2
Tema S.1. Conep:xxaHue yueOHOro MaTepuaJa 0,5 OK 01
Cnuptsl. @enon [IpenenbHble OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOJ): CTPOEHUE, PU3NYECKHE U XUMHUECKHE OK 07
CBOMCTBA (peaklUu C aKTUBHBIMH MeETallJIaMH, TaJOT€HOBOJOPOIaMH, TOPEHHE), IPUMEHEHHE.
Bogopoausie cBsizu Mexay Mojekyinamu cnupToB. Du3HoIOrMueckoe JeiicTBHEe MeTaHoJa U 05

9TAHOJIa Ha OPraHU3M YeJIOBEKA.
MHoroaroMHble COUPTHI (3THWJICHIVIMKOJbL U TVIMLEPHH): CTPOEHUE, PU3NUYECKHEe U XUMHUYECKHE
CBOMCTBAa (B3aMMOJEHCTBUE CO IIENOYHBIMU METAJJJaMHM, KauyeCTBEHHAas peakuus Ha
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MHOT0aTOMHbBIE CUPTHI). PU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4esoBeka. IIpumeHeHue
TJIIMICprUHA U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJIbl, (GU3UYECKHE M XUMHUYECKHe CBoicTBa (eHoma. TOKCHYHOCTH
(denona, ero Gpu3noIOrNIECKOe ACHCTBHE HA OpraHu3M denoBeka. [Ipumenenne denoa

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
Crnoxuble 3¢upbl

Copep:kanue y4eOHOro MaTepuaa

0,5

Anpaerunpl M KeTOHBI ((popMalbIerusl, aneTanbIerul, aleToH): CTpOeHHE, (U3UYECKUE H
XUMHUYECKHE CBOICTBa (peakiy OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC DPEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeTbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHash KHCIOTBI):
CTpocHHE, (M3MUECKHEe UM XUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIIOT, pEaKIus
stepudukanyu), moiaydyeHue U mpuMmeHeHue. CTeapuHOBas W OJEHMHOBAas KHCIOTHI Kak
MPEJICTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT. MbIIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEEe JeCTBHE.

CrnoxHbie 3pHphI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApPOIN3 CIIOKHBIX 3upoB. JKuphI.
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB

0,5

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xaHue yueOHOro MaTepuaJia

0,5

VYrneBoabl: cocTaB, Kiaccu(UKaius YrieBoaoB (MOHO-, IU- W Toiucaxapuiabl). ['mokoza —
MPOCTEUIINI MOHOCAXapH: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI, (PH3UYECKHE U XHUMUYECKHE
CBOWCTBa TIIIOKO3bI (B3auMopelcTBue ¢ ruapokcuaom meau (II), oxkucineHume amMMHauyHBIM
pactBopoM okcuja cepedpa (1), BoccranoBneHue, OposkeHHE TITIOKO3bI), HAXO0XKJICHHUE B IPUPO/IE,
IPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojib B S>KU3HEICATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Caxapo3a — mpejacTaBUTENb JUCaXapuUIOB, TMIPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonmucaxapuapl: KpaxMal M ILEJUII0JI03a Kak MpUpoJHble nmoiaumepsl. CTpoeHue Kpaxmaia U
LEIJTIONIO3bI, PU3UYECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs PeaKIIHsI
C MOJIOM)

0,5

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOI0COIEpKAIINX
OpraHUYECKUX
COCIMHEHU I

ConepxaHue y4eGHOro MaTepuaJjia

0,5

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas pabora Ne8. «HomeHkmaTtypa KHCIOPOIOCOAEPKAIIMX  OPraHUYECKUX
COCIUHECHUI».

TpuBunanpHas U MeXIyHapo/HAs HOMEHKJIAaTypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIYYECHUS
CIUPTOB U (PeHOII0B, KAPOOHOBBIX KUCIOT U A3(PUPOB, aJTbAECTUIOB U KETOHOB. COCTaBIEHHE CXEM

0,5

OK 01
OK 02
OK 04
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peakuuii (B TOM 4YHUCJIE MO MPEAJOKEHHBIM IENOYKaM IPEBpAIICHHI), XapaKTepU3YIOLIUX
XUMHUYECKHUE CBOMCTBA KUCIOPOI0COACPKAIINX OPTaHUYECKUX COSAMHEHUIN

[Ipaktrueckas padora Ne9. «Xumuyeckue u (PU3MYECKUE CBOMCTBA KHUCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOAEHHE W ONHMCAHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KayeCTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKMCiIeHue 3TaHoja okcuaoM meau (1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMOJCHCTBUE TiniiepruHa ¢ rugapokcuaom meau (1)), anmpaerunos
(oxucneHne amMMuauHBIM pacTBopoM okcupga cepebpa(l) u rumpokcumom wMmemu (1),
B3aMMOJICIICTBHIE KpaxMaJa ¢ MOJIOM), U3yUYeHHE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTHI

Pa3nes 6. A3oTcoaepskaiue opraHu4ecKue coeJuHeHHs 0,5
TeMma 6.1. Coaep:xaHue y4eOHOro MaTepHuaJia 0,5 OK 01
AMUHBI. AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENh AMHHOB: COCTaB, XMMHYECKOE CTPOCHMUE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHe U XMMHUYECKUE CBOMCTBA, HAXOXKJICHUE B IPUPOJIC. OK 04
benku AMUHOKHCIIOTHl Kak aM(OTEepHbIE OpraHUYecKue coeanHeHus. Puzndeckne W XUMUYECKHE

CBOMCTBAa aMMHOKHUCIOT (Ha mpuMmepe TriuiuHa). buonormdeckoe 3HaueHue amuHOkuciIoT.| 0,5

Ilerrtnabl.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTopuyHas M TPETHYHAs CTPYKTypa OEJIKOB.

XUMHUYECKUE CBOICTBA OEITKOB: THAPOIIN3, IEHATYpAIHsl, KaYeCTBEHHBIE pEaKIIny Ha OCIKU

IIpakTHYecKHe 3aHATHSA

ITpakTryeckas padora NelO. «CBoiicTBa a30TOCOAEpKALIMX OPIraHUYECKUX COCTUHEHUI.

dusnueckue M XHMMUYECKHE CBOIICTBa aMUHOB (peakIUM C KUCJIOTaMH M TOpPEHHs) H

aMHHOKHUCIIOT (Ha mpuMepe rimnuHa). Habmronenue n onucanne 1eMOHCTPAITMOHHBIX OTBITOB:

JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PeaKklUi OEJIKOB
Pa3nes 7. BbICOKOMOJIEKYJISIDHBIE COCIMHEHUS 0,5
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia 0,5 OK 01
[11acTMAacChI. TlpaKkTHYeCcKHe 3aHATHS OK 02
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Kayuyku. Bonokna

[Ipaktuueckas pabora Nell. «CuHrte3, aHanu3 M KiIaccU(UKALMS BBICOKOMOJIEKYIISPHBIX
COCIMHECHUI»

OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJMMEPU3ALNH, CPEIHss MOJIEKyJsipHas Mmacca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.
OsnakomiieHre ¢ oOpas3laMu TPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB:
IJIaCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIIUIICH, MOJTUBUHIIXIIOPU, TOJUCTUPOI); HATYPAJIbHBIA U
CUHTETUYECKHE Kaydyku (OyTagueHOBBIM, XJOPOIPEHOBBIM M H3OMNPEHOBBIN); BOJIOKHA
(HaTypanbHbIC (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (AIETaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KaIPOH M JIABCaH)

0,5

OK 04

IIpodeccuoHaTbLHO OPHEHTHPOBAHHOE COlePKaAHME (COAepKAHHE PUKJIATHOTO MOTYJIsI)

Pa3znen 8. Xumus B 6bITy H l'lpOI/I3BO)]CTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

Tema 8.1.

XuMHudyecKkre
TEXHOJIOTHH

B TIOBCETHEBHOM
u  1npodeccuoHaIbHON
JIESATCILHOCTH YeJIOBEKa

Coaep:xanue y4eOHOIro MaTepHuaJia

[IpaBuiia sK0IOrMUYECKU Lie1eco00pa3HOro MOBEAEHUS B OBITY U TPYIAOBOH JESITENBHOCTH B
LEISIX COXPaHEHMsI CBOEr0 3[0pOBbS M OKpYKAWOIIEH NPUPOIHOM Cpelbl, OIACHOCTb
BO3JCHCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHUYECKUX BEILIECTB OTAEJIBHBIX KJACCOB
(YyraeBoJopo/bl, CHUPTHL, (EHOJNbI, XJIOPOPraHUYECKUE IPOU3BOJAHBIC, AJbAETHIBI U [Ip.),
[I0Ka3aTejb MPEAeSIbHO TOMMYCTUMONW KOHIEHTPALMU U €T0 UCII0JIb30BAHHUE.

Ponp xumuu B oOecredeHHH 3KOJOTMYECKOM, SHepreTMdyeckoil W muieBoil 0e30macHOCTH,
pa3BUTUM  MEAMIIMHBI, CO3JaHUM HOBBIX MaTepuayioB (B 3aBUCUMOCTH OT BHJA
npo¢eCcCHOHATILHOM AEATENbHOCTH ), HOBBIX HCTOYHUKOB SHEPTUH (aJIbTepHATUBHBIE HCTOUYHUKH
sHepruu). lloHATHE O HAy4YHBIX METOJAaX IO3HAHHSA BEIIECTB U XMMHUYECKUX pEaKIuil.
IIpencraBnenus o0 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIyYEHHUS Ba)kKHEHIINX
BELIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KHCIIOThI, METAHOJIA).

XuMHsL U 370pOBbE YEJIOBEKa: IpaBWiia OE30MacHOr0 HMCIOJIb30BaHUS JIEKapCTBEHHBIX
MpenaparoB, OLITOBOM XUMUU B TOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[TpakTuueckass padora Nel2. «[IpuMeHeHWEe XUMHUYECKHX BEIECTB W TEXHOJOTHH C y4eTOM
Oymy1iei npodecCuOHATBHON ASSITENEHOCTI.

Pemenne keiic-3amady mo TeMaM: MHINEBBIC MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO IHUTAHUS,
BAKHEWILIME CTPOUTENIbHBIE M KOHCTPYKLIMOHHBIE MAaTepHalbl, CEJIbCKOXO03iCTBEHHOE
MIPOM3BOJICTBO, KPAacKH, CTEKIIO, KepaMWKa, MaTepuajbl Ui AJICKTPOHUKH, HAHOMATEPUAIIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKH DHEPTUH, OPraHWYECKHe M MHUHEpalbHbIe yI0OpeHwus,

OK 01
OK 02
OK 04
OK 07
K 3.1




JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaTsl, ObITOBAs XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBienue pe3yiabTaToB pelieHHUs] Keic-3agad B ¢GopMe MHUHHU-AOKIAIa
(tormyckaeTcs UCTOIb30BaHUE rPaUIECKUX M MPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

CamocrosiTesibHast padoTa 64
IIpome:kyTouHasi arTecTanusi no qucuunaune (uddepeHnpoBaHHbIN 3a4eT) -
Bcero 12
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3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HalM4usl SJIEKTPOHHOW 00pa3oBaTENbHOW Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MeCTO IpenoaaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0oBaHue, HeoOxoaumoe ISt IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMH aHAJIOTaMH.

Texnu4yeckue cpeacTBa 00yUyeHus :

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e caiiT «JIuyHas cTynus» ¢ BO3SMOXKHOCTBIO pabOTHI C JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoMm;

® DJEKTPOHHBIE OMOIIMOTEUHBIE PECYPCHI.

YyedoHo-MeToANYeCKOe o0ecneuyeHne TUCHUILINHEIL:
* METOANYCCKHUC YKaSaHI/ISI 10 OpFaHI/ISaHI/II/I HpaKTI/ILIeCKI/IX 3aH$ITPII>'I;
* METOJMYECKUE YKa3aHUs MO CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpamMmMHoOe obOecrieueHune, SBISIONIEECS YacThlO AIIEKTPOHHONW WHGOPMAIMOHHO-
o0pa3oBaTeNnbHOM cpeibl M 0azupyromieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMITBIOTEpHBIE 00yYaroIIre TPOrPaMMBI;

- TPEHUHTOBBIE U TECTUPYIOIINE TIPOTPAMMBI;

- HUHTCIIJICKTYaJIbHBIC p06OTI/I3I/Ip0BaHHBI€ CHUCTEMBI OILICHKHU Kady€CTBa BBIITOJIHCHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBast cucteMa «KoHCymbTaHT TUTROCY, «I"apaHT»;

- anekTpoHHO-OMOMmoreunas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympasieHus odpazoBatenbHbM TporieccoM B DMOC (Mudopmarmonnas
texHozorus. [Iporpamma ynpasnenus: oopasoparensHbiM mpotieccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecnedeHne peain3aluu NpPorpaMmMbl

OcCHOBHBbIE HCTOYHUKH

1. I'aopuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumums 10 kmacc. -
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

2. INa6puensa O.C., Octpoymor W.I'., CmankoB C.A. Xumusa 11 xmacc. -
AxuunonepHoe obmiectBo «M3narenscto «IIpocBemmenuey
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HNuTepHET-pecypcnbl

1. hvsh.ru — XKypran «Xumus B mIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexuuu nmo xumun Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHplii  MPOEKT «DJIEMEHThI OONBbIIONW Hayku» ((PU3MKa, XUMUS,

MaTeMaThKa, aCTPOHOMUS, HAyKH O KU3HU, HAyku o 3emie). HoBocTy Hayku, KHUTH, HAYYHO-
MOMYJISIPHBIE CTAThH, JIEKLUU, SHIIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuyHo-nonyJsisspHoro xypHaina «llorenuuam». Xypnan uzmaéres ¢ 2005 1., ¢

2011 r. — paznmen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayYyHO-TIONYJISIPHOTO XypHajia « XUMHUA U Kku3Hby. JXKypHan uznaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTass 37€KTpoHHAs OuOIMOTEeka Xxumuueckoro mnoprana «Chemnet», comepxut

yueOHbIe U MHPOPMAIMOHHBIC MaTepPHaIbl JIJIs IIKOJILHUKOB M y4uTesel. B Hell MOXKHO HalTh
y4eOHMKH  TO0  OOmed W  HEOPraHWYECKOW  XHMMHH,  OPraHUYECKOH  XUMHH,
MyJIbTHMEAMAMATePUAIIbI, a TAKKE 3a7auydl XUMHUYCCKUX OJIMMIIMAJ C PEIICHHSIMH, 3aJadu
BCTYIIUTCIIbHBIX 9K3aMCHOB JJIs1 a6l/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsle  marepuasibtl 00  onmMmmanax:  MOCKOBCKOW — TOPOICKOWM,

Bceepoccuiickoii, MenneneeBckoi, MexayHaponHou. [lpuBeneHbl 3agauyud TEOPETUUYECKUX U
9KCIIEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PellIeHus, CIIUCKU U poTorpaduu modeauTenei.

7. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crnpaBounas mHpoOpManus 0 XMMHUYECKHX 3JIEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

8. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOSA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  OHJailH-0Opa3oBaHUS, COJEPKUT MHOIO  HMHTEPECHBIX

00pa30oBaTeNbHbIX KYpPCOB M BHJIEOJIEKIMH JUIsl IIKOJBHUKOB, CTYAEHTOB W yuuteneu. EcTb
HECKOJIBKO KYPCOB 10 XUMUH.

10. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit  ChemicalAbstractService — caMmblii aBTOPDUTETHBII B MHpPE XUMHUHU
UH(POPMALIMOHHBIA HHTEPHET-pecypcC (CalT IIaTHBIN).

11.  http://www.organic-chemistry.org/

[TopTas mo opraHM4ecKO XMMHUH HA aHTJIMMCKOM SI3BIKE.

12. http://www.xumuk.ru

CaliT 0 XUMHH: KJacCHYeCKHe Y4YEOHUKH, CIPAaBOUYHUKH, DSHUUKIONEINUU, MOHUCK

OpI‘aHI/ILIeCKI/IX nu HeOpl“aHI/I‘-IeCKI/IX peakunﬁ, COCTABJICHHUC ypaBHeHI/Iﬁ peaKuHﬁ.
13. http://orgchemlab.com/

4. KOHTPOJIb U OHEHKA PE3YJBbBTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI
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KoHTposib W oOIleHKa pe3ynbTaTOB OCBOCHHsI OO0IIe00pa3oBaTeIbHON JIUCIIUIUTMHBI

PacKpBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC PE3YNIbTAThI, HAPaBICHHBIC HA JOPMUPOBAHKE OOIINX U

npodeCCHOHATBLHBIX KOMIIETEHIIMIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo6masi/npodeccuonanbHast

THun oeHoYHbIX

Pazpen/Tema .
KOMIIeTEeHIIHA MepPONnpUSITHI
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Tpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4,
CpelICTBa IMOUCKa, aHAJIN3a U 16,17
MHTEepIpeTanuu HHPOpPMaLuu, U Tema 2.1,2.2
HH(pOPMAIIMOHHBIC TEXHOJIOTHH JJIS Tema 4.1, 4.2
BBIIIOJTHEHUS 334a4 Ipo(ecCUOHATbHON Tema 5.2-5.4
NEATEIbHOCTHU Tema 6.1 [lItyaupoBanue
Tema 7.1 TectupoBanue
Tema 8.1 BrinosiHeHne nmpakTUYeCKUX
OK 04. Tema 1.7 3aJaHuN
D¢ deKTHBHO B3aNMOIEHCTBOBATH U Tema 2.1, 2.2 Brimonnenue 3agaHnuii Ha
paboTaTh B KOJIJIEKTUBE M KOMaHIe Tema 4.1, 4.2 AuQbepeHIpoBaHHOM
Tema 5.2-5.4 3a4eTe
Tema 6.1
Tema 7.1
Tema 8.1
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7
OKpY>Karollen cpebl, Tema 5.1
pecypcocOepexeHuto, MpuMeHsTs 3Hanust | Tema 8.1
00 M3MEHEHUH KJIMMaTa, TPUHITUIIBI
OepexIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYAIUSAX
[IK 3.1. IlnanupoBate, noarotaBiuBath 1 | Tema 8.1

OCYIIIECTBIIATH MPOIECC
MEPEBO3KHU TPY30B
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