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1. OBLIAA XAPAKTEPUCTUKA PABOYEN IMPOT'PAMMBI YYEBHOHU
JUCIUIIVIMHBI

1.1. O6nacTe npuMeHeHus1 padoveil MporpaMmMbl
OOmeoOpa3oBaTenbHas  TUCHUIUIMHA  «XUMUS»  SIBISIETCS  OO0SI3aTENIbHOM — YacThIO

o01meo0pa3oBaTebHOrO 1HMKIA 00pa3oBaTebHOM nporpammsl B cootBeTcTBHH ¢ PI'OC CIIO mo
cnenuansHoct 43.02.16 TYPU3M U I'OCTEITPUMMCTBO

1.2. Hesas U muIaHUPYyeMble pe3yJbTAaThl 0CBOCHHS AU CHUIITUHBI

ConepxaHue mporpamMmbl 001e00pa3oBaTeNbHON JAUCIHUIUIMHBI « XUMUS» HalpaBIeHO Ha
JOCTIDKEHHE Cleayronie mesu: (GopMUpOBaHHE y CTYICHTOB MPEICTABICHUS O XHUMHUYECKOU
COCTABJISIOLIEH €CTECTBEHHOHAYYHO! KapTUHBI MUPA KaK OCHOBBI IIPUHATUS PEILICHUN B )KU3HEHHBIX
U NIPOU3BOJCTBEHHBIX CUTYalUsAX, OTBETCTBEHHOI'O ITIOBEJCHUS B IIPUPOIHOM Cpelie.

3agayM AUCUMNIMHBIL

* chopMHUpOBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAaHWsI XHUMHMYECKHX IPOLECCOB U
SBJICHUN B OKpY)KAlOLIEH cCpele, LEJIOCTHOM HaydYHOM KAapTUHBI MHpA, B3aUMOCBS3H U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

* pa3BUThb YMEHHUS COCTaBIATH (OPMYJIBI HEOPTaHMYECKUX M OPraHWYECKUX BEIIECTB,
YPaBHEHHSI XMMHUYECKHX DPEaKLUH, OOBACHATh UX CMBICI, HHTEPIPETHPOBATH PE3YJIbTAThI
XMUMHUYECKHX IKCIIEPUMEHTOB;

* chopMHUpOBaTh HABBIKM MPOBEACHUS NPOCTEHIINX XUMHUYECKUX SKCIEPUMEHTAIBHBIX
UCCIICIOBAaHUIM C COOJIOZICHHEM TMpaBHJ 0e30MacHoro oOpalmieHus ¢ BEIIeCTBaMH U
n1a00paTOpHBIM 000PYIOBaHHEM;

* pa3BUTh YMEHMS HCIOJb30BAaTh HMH(DOPMAIIMI0 XUMHUECKOTO XapakTepa M3 Ppa3IHYHBIX
MCTOYHUKOB,;

* chopMHUpPOBATh YMEHHUS MPOTrHO3UPOBATH MOCIEICTBUS CBOCH AEATENBHOCTH M XUMUYECKUX
MPUPOJHBIX, OBITOBBIX M MMPOU3BOICTBEHHBIX MTPOIIECCOB;

* chopMUpOBATh NOHUMAHHUE 3HAUUMOCTH JOCTHKEHUH XUMUYECKON HAyKU M TEXHOJIOTHMA IS
Pa3BUTHS COLIMATIBLHON M TPOU3BOICTBEHHOM cep.

B pamkax mporpammbl y4eOHOW IUCIUIUIMHBI OOYYArOIIMMHKCS OCBAaWBAIOTCS YMEHUS U
3HaHUS, HOPMUPYIOTCS 00IINE KOMIIETCHIIUN:

OK 01. BriOupats cioco0sl pemenus 3aaa4 npodheccuoHaIbHOM 1eATeNbHOCTH MPUMEHUTEIBHO
K pa3JIMYHBIM KOHTEKCTaM.

OK 02. VMcionp30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, aHAIM3a U MHTEPIIPETallui HHPOpMALUH,
1 nH(OPMAITMOHHBIE TEXHOJIOTUH JUIs BBIMOJTHEHHS 33124 Mpo(ecCHuOHATbHON 1eATeTbHOCTH.
OK 04. DddexTuBHO B3aUMOJEHCTBOBATh U pabOTaTh B KOJUIEKTUBE M KOMAaH/IE.

OK 07. CozeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHuIo, IPUMEHITh
3HaHUS 00 M3MEHEHUW KIMMaTa, MPUHIUIB OEpeXJIUBOro MPOU3BOJCTBA, 3()(PEKTUBHO
JEHCTBOBATh B UPE3BbIYAWHBIX CUTYaLUX.

1.2.1. Inanupyemsble pe3yJbTaTbl OCBOEHMs 001e00pPa30BaTeIbHOH JMCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHHEe JUCIUIUIMHA UMEET pH popMupoBaHuu 1 pazButun OK:



Kon u
HaMMeHOBaHUe
(popmupyembIX
KOMIIETEeHIIN I

IInanupyemMblie pe3yJbTaTbl OCBOCHHS M CHHUIIJIHHBI

Oo0mue

JucuuMIiMHapHble

OK 01. Berbupatp
CIOCOOBI PEeLICHUS
3amaq
npodeccuoHanbHOM
AeATEITLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B ygactu Tpy10BOrO BOCIIUTAHUN:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYAOTIO0HE;

- TOTOBHOCTb K AaKTMBHOW JESITEIBbHOCTH

TEXHOJIOTUYECKOMN u COLIMAJIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTb
WHUIMUPOBATH, TUTAHUPOBATh u
CaMOCTOSITENTEHO BBITIOJIHATh TaKyIo
JeATeIbHOCTD;

- HUHTEepeC K pa3iuyHbIM  cdepam

npodeccHoHANBHOMN NeSATeThbHOCTH,
OByajicHUe YHUBEPCAIbHBIMU YYCOHBIMHU
M03HABATEIbHBIMY JICHCTBUSAMHU:

a) 0a30BBIC JIOTHYECKHE JICHCTBUS:

- CaMOCTOATENILHO  (OpMYyIUPOBATh U
aKTyaJIM3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBJIUBATh CYIICCTBEHHBIN MPHU3HAK
WK OCHOBaHHE TSt CpaBHEHHS,
KIacCU(pUKAIUU U 0000IICHIS;

- ONpeAeNsTh LETU JEATSIBHOCTH, 3ajad

rapaMeTpsl U KaTETOPUU U3 JOCTUKEHHUS;

- BBIABJIATH 3aKOHOMCPHOCTH u
MMPpOTUBOPCHUSA B paccMaTpruBaCMbIX
SIBJICHHUAX,

- BJAJETh CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPask BKIIFOYACT:

OCHOBOIIOJIATAIOIINE MOHATUS (XUMHUYECKMH D3JIEMEHT, aToM, JJIEKTPOHHAs
oboyouka aroma, S-, p-, O-3JIEKTPOHHBIC OpPOWUTAIM aTOMOB, MOH, MOJICKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas

CBSI3b MOJb MOJSIpHAsh Macca, MOJIAPHBIH 00BeM, YIJIEPOAHBIA CKeleT,
(byHKUMOHATBHAS TPYIIA, pajuKal, W30MEepHs, U30MEPbl, TOMOJIOTHYECKUH P,
TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPO- U a30TCOAECPKALLUE COCANHEHUS,
OMOJIOTUYECKN aKTUBHBIC BEIIECTBA (YIJIEBO/BI, )KUPHI, OCJIKH), MOHOMED,
IIOJIUMEDP,  CTPYKTYPHOE

Kpuctajuimyeckad pcCuIcTKa,

3BCHO, BBICOKOMOJICKYJIAPHBIC COCANHCHUA,

TUMBl  XUMHYECKHX peaknuil (OKUCIUTEIHHO-
BOCCTQHOBHTENbHBIEC, 3K30-U SHIOTEPMUYECKHE, PEAKIMH HOHHOTO OOMEHa),
pacTBop,

OKHCJIUTCJIb, BOCCTAHOBUTCJIb, CKOPOCTH XUMHYECKOM pCakuuu, XUMHUYCCKOC

AJEKTPOIUTBI, HEJJIEKTPOJUTHI, SJIECKTPOJUTHYECKAs JUCCOLMALIMA,
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPHSI XMMHUYECKOTO CTPOEHHUS OPraHUYECKUX
BeecTB A.M. byTiiepoBa, Teopus 3E€KTPOIUTHUECKON AUCCOLUALINH,
nepuoanueckuit 3akon J[.W. MenpgeneeBa, 3aKOH COXpPaHEHHMS MAacCChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3BIK XUMHH, (DAKTOJIOTHUECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYYECHUH M OE30MaCHOM HWCIOIh30BAaHUM BAKHEHIIIHX
HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY M IPAKTHUECKOH NEATEIILHOCTH
YEeJIOBEKA;

- YMETh BBISIBIIATh XapaKTEPHBIE NPU3HAKH U B3aMMOCBSI3b M3YYEHHBIX MOHSATHI,
MPUMEHATh COOTBETCTBYIOIIME IOHSATUSA IPU OMUCAHUM CTPOCHHS M CBOMCTB
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUI; BBISBIISATD
B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUSAMU U IPEACTABICHUSIMHU IPYTHUX

CCTCCTBCHHOHAYYHBIX IPEIMCTOB,
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-BHOCUTb KOPPCKTHUBBI B JCATCIbHOCTD,

OLICHUBATh COOTBCTCTBHUC PE3YyJIbTAaTOB

LEeIsAM, OLEHUBATh PUCKU IIOCIEACTBUU
NEATENbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBILUICHUE IpU
pelIeHNH KU3HEHHBIX IPo0IeM

0) 6a30BbBIC HCCIIEAOBATCIIBCKUE NCHCTBUS:

- BIIAJIETh HaBbIKaMU y4ebHo-
HCCIIEN0BATEIbCKON u IIPOECKTHOM
NESTEIbHOCTH, HABbIKAMHU  pa3pelICHUs
npobiem;

- BbISABJISITh NPUYIUHHO-CJICACTBCHHLIC CBA3U
U aKTyaJIM3upoBaTb 3aJady, BbIABUI'ATb

TUIOTE€3Y €€  pPEIIEHUs,  HaXOIWUTh

APTYMCHTBL JIs1  JOKa3aTCJIbCTBA CBOUX

YTBEPXKICHUHM, 3aJaBaTb I[apaMeTpbl H
KPUTEPUU PEILCHHUS;
- QHAIM3UPOBATH IIOJIYYEHHBIE B XOJIE

peliCHuAd 3aaavu pC3yJIbTaTbl, KPUTUYCCKHU

OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HW3MEHEHHWE B  HOBBIX
YCIOBUSIX;

- yMeTb  IEPEHOCUTh  3HAHHUSI B

MO3HABATEIbHYIO M MPAKTHYECKYIO 001aCTH
KHU3HEIEATSIbHOCTH;

- YMETb WHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIIBUTaTh HOBBIC HJIEH, TpeaaraTh
OpPHUTMHAJIBHBIE TIOJIXO/IBI U PEIICHUS;

- YMETb UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEKyHapOJHOI'0 CO03a TEOPETUYECKOU U NPUKIIATHON XUMUU U TPUBHAIIbHBIE
Ha3BaHMS BaXXHEMIIMX BEIIECTB (OTWIEH, alETWIEH, TJIHILEPHH,
aMMUaK, raleHas U3BeCThb, HETallleHas U3BECTb, IUThEBAs coJa U JPYIHx),
COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX M OPraHUYECKUX BEILECTB, YpaBHEHHS
XMUMHUYECKHUX PeaKIuil, 00BSICHATh UX CMBICI; TOATBEPKIATh XapaKTEePHbIE
XUMUYECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMHU U
3aIUCSIMU YPaBHEHUN XUMUYECKUX PEAKIUN;

- YMETh YCTAaHABJIMBATH MIPUHAJIEKHOCTh U3YUYEHHBIX HEOPIraHUYECKUX U
OpPraHUYECKUX BEILIECTB K OIPEACICHHBIM KJIACCaM U I'PYIIIIaM COCAUHEHUH,
XapaKTEPU30BaTh UX COCTAB U BAXKHEHIIINE CBOMCTBA; ONPEIEIIATh BUIBI
XUMHYECKUX CBS3€H (KOBaJEHTHAs, MOHHAs, METAJUIMUECKAs, BOAOPOAHAS),
TUIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMUUECKUE
‘peakuuu;

- chopMHpOBATH MPEJCTABICHUS: O XUMUIECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUH B TTIO3HAHUU SBJICHUN
MPHUPO/BI, B POPMUPOBAHUHU MBIIUICHUS U KyJIbTYyphl THYHOCTH, €€
(GYHKIMOHATBLHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIIEHUS TPAKTHYECKUX
3a71a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
MIPUPOIHOM CPEAE;

- YMETh MIPOBOJUTH PACUEThI 10 XUMHUECKUM (OpMyJiaM U ypaBHEHHUSIM
XMMHUYECKHX PEaKIUil ¢ UCTIONIb30BaHUEM (PU3MUECKUX BEINYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) I'a30B, KOJIMUYECTBA BEIIECTBA; UCII0JIb30BAThH
CUCTEMHBIC XUMUYECKUE 3HAHUS IS IPUHATUS PELLICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYyAalLUAX, CBA3AHHBIX C BEILIECTBAMU U UX IIPUMEHEHUEM

dbenomn,
dopmanpaerua, yKCyCHas KHCIIOTa, TJIMIMH, YrapHBIA Tra3, YIJIEKUCIHbIH ras,




-CIIOCOOHOCTh  MX  MCIIOJIb30BAHMS B
[I03HABATEILHOW U COLUAIbHOU IPAKTUKE

OK.02. Mcnonp30BaTh
COBpPEMEHHBIE
CpeAcTBa MOUCKaA,
aHaJM3a u
MHTEPIpETAINH,
uHpOpMaIUU U
MH(pOPMAaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 33/1a4
npodeccnoHanbHOM
JEATeNbHOCTH

B 00nacTi IeHHOCTH HAYYHOTO MMO3HAHUS:
- c(hopMHPOBAHHOCTF  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON
[IPAKTUKH, OCHOBAHHOIO — Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOILIEIO OCO3HAHUIO
CBOET0 MECTA B IOJIUKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAaHHUE  S3BIKOBOM U
YUTATEIbCKOM KyJIbTYpbl Kak CpEACTBa
B3aUMOJICHICTBUS ~ MEXAYy JIIOJbMU U
IIO3HAHUS MUDA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JEATENbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOECKTHYIO u HCCIIEN0BATEIBCKYO
JESITENbHOCTh MHIMBUYaJIbHO U B TPYIIIIE;
OBnajieHne YHUBEPCAIBHBIMU Y4YE€OHBIMHU
[I03HABATEIbHBIMU IEHCTBUAMU:

B) paboTa ¢ uHpopManueit:

- BIIAJIETh HaBbIKaMU MIOJIy4YEHHUS
uHpOpMAlMM U3 HMCTOYHUKOB  Pa3HBIX
THUIIOB, CaMOCTOATENIBHO  OCYILECTBIIATH
IIOUCK, AaHaJIW3, CUCTEMAaTU3alUl U
MHTEPIpPETANI0O WH(GOPMAIMH PA3IUIHBIX
BUJIOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax
C Yy4YyeTOM Ha3Ha4yeHUs HHpopMaruu u
LETIEBOM ayJIUTOpUH, BbIOMpast

- YyMeTh IIJIAaHUPOBATh M BBIMIOJMHATh XMMHMUYECKHHA SKCHEPUMEHT (IpEeBpaleHUs
OpPraHUYeCKUX BEIIECTB NPU HArPEBaHUH, MOJTYYECHUE STHIICHA U U3YyUYCHHE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMM HA albIETH/bl, KpaXMal, YKCYCHYIO KHCJIOTY:
JeHaTypanus OelKOB NpU HArpeBaHHM, LBETHBIE PEAKLIUU OCNKOB; MPOBOAUTH
peaKknuyu HOHHOTO OOMEHa, OIPEEIIsATh CPEAy BOJHBIX PaCTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH

aMMOHMSI; pellaTh OSKCIEpUMEHTalbHbIE 3agadun 1o Temam "Mertamnel" u
"Hemeramnpl") B COOTBETCTBMM C MpPaBUIAMHU TEXHUKH OE30MACHOCTH IMpH
oOpallleHnH C BEUIECTBAMH U Ja00OpaTOpHbIM 000pYyI0BaHHUEM; TIPEACTABIATh
pe3yabTaThl XUMHUYECKOT'0 SKCIIEPUMEHTA B (JOpPME 3aIUCH YpaBHEHUHA
COOTBETCTBYIOIIUX peakuuii 1 (opMyIupoBaTh BHIBOJIBI HA OCHOBE 3TUX
pe3yIbTaTOB;

- YMETh aHAU3UPOBATH XUMHUECKYIO0 HH(OPMAIIUIO, TIOTYYaEMYIO U3 Pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOU MHPOpMaLuH, ceTb IHTEpHET U ApyTHe);

- BJIaJIETh OCHOBHBIMH METOZaMHU HAYYHOTO IMO3HAHUS BEIIECTB M XUMHUYECKHX
ABICHUH (HaOMI0IeHHEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MIPOBOJUTH PACUEThI 10 XUMHUECKUM (OpMYJiaM U ypaBHEHHUSIM
XMMHUYECKHX PEaKIUil C UCTIONIb30BaHUEM (PU3MUECKUX BEINYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJbHbIE YCIIOBHS) Ta30B, KOJTMYECTBA BEIECTBA; UCIIOIb30BATh

CHCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATHS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




ONTHUMAIBHYIO (OpMY TMpEICTaBICHHUS H
BU3yaJIH3allUH;

- OLICHUBATH JJOCTOBEPHOCTb, JISTUTUMHOCTD
UH(OpPMAIIHH, €€ COOTBETCTBHE TPABOBBIM H
MOpPaJIbHO-3THYECKUM HOPMaM;
- UCII0JIb30BATh cpeacTBa
UHQOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B PEIICHUH KOTHHUTUBHBIX,
KOMMYHHUKAaTHBHBIX M OpPIraHH3allMOHHBIX
3ajad ¢ coOmofeHueM — TpeOoBaHUU
SPrOHOMMKH, TEXHUKU 0€30MacHOCTH,
THTHEHBI, PeCypcoCOepeKeHHs, TPABOBBIX
Y ATUYECKUX HOPM, HOPM HH(POPMAITIOHHOM
0€30I1aCHOCTH;

- BIAIeTh HaBBIKAMH pPACHO3HAaHHE H
3anUThl MHQpOpMauy, HH(OOPMAITMOHHON

0€30IMaCHOCTH JIMYHOCTH;

OK.04. DddexTnuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B
KOJUICKTUBE U
KOMaH/C

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIILHOCTH M CAaMOOTIPEICIICHUIO;
y4eOHO-

- OBJIAJICHUC HaBbIKaMH

HCCIIEN0BATEIbCKON IIPOECKTHOM u
COLIMAJIbHOM JeSITEIHbHOCTH;

OBnaneHue YHUBEpCaIbHBIMU
KOMMYHHMKAaTUBHBIMU JICHCTBUSIMMU:

0) coBMeCTHas ACATCIBHOCTD:

- YMETh IUJIAHUPOBATH M BBHIMOJHATh XUMHYECKUI AKCIIEPUMEHT (IpEeBpaleHUs
OpraHWYECKUX BELIECTB MPH HArpEBaHWUHM, MONYUYEHUE ATHIICHA U HU3YUYEHHUE €ro
CBOMCTB, KaUECTBEHHbIC PEAKIIMU HA aJbJCTUJIbI, KpaXxMall, YKCYCHYIO KHUCIOTY;
JeHaTypanus OCNKOB TNpU HATPEBaHWUH, IIBETHBIC PEAKIMU OEJNKOB; MPOBOIHUTH
pEaKIuu HOHHOTO 0OMEHa, OTPEIEeIIATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peaxiuu Ha cyb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS;, PEIIaTh
AKCIIEpUMEHTANIbHbIE 3afaud 1o Temam "Mertamwel” u  "Hemeramns") B
COOTBETCTBUU C TIPaBUJIAMU TEXHUKH OE30MACHOCTH TIpU OOpalieHuH ¢

BEIIECTBAMU U JIAOOPAaTOPHBIM 000pPYNOBaHMEM; TPEACTABIATh PE3YJIbTaThI




- IOHUMaTb U UCII0JIb30BATh IIPEUMYILIECTBA
KOMAaHIHOW ¥ MHJUBUIYaJIbHON pabOTHI;

- IIPUHUMATD LeNH COBMECTHOM
NEATENBHOCTH, OpPraHHU30BbIBAaTh u
KOOPIAMHMPOBAaTb  JIEUCTBUS 1O €€
JIOCTHOKCHMIO: COCTAaBJIATh ILIAH JICHCTBHIA,
pacnpenensiaTh pojlud C y4eTOM MHEHUH
YYaCTHHUKOB,  OOCYXJIaThb  pPE3yJbTaThl
COBMECTHOM paboThI;

- KOOPJMHHUPOBATH U BBILIOHATH paboTy B
YCIOBUSIX PpEAJbHOIO, BHUPTYyaJbHOIO H
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLECTBIIATH MIO3UTHUBHOE
CTPaTErMyecKoe IMOBEACHUE B Pa3IUYHBIX
CUTyallUsiX, IpOSIBISITH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM
OBnaneHue YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JEUCTBUSIMMU:

T') IPUHATHE Ce0s ¥ IPYTHX JIOACH:

- IPUHUMATh MOTHUBBI U apIyMEHTBI IpYruX
JIOJEed  IpU  aHAIM3€  PE3YyJIbTATOB
NEATENbHOCTH;

- IpU3HABaTh CBOE IIPaBO M IPABO JIPYIUX
JIIOZIEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C
MIO3ULIMU IPYTOro 4eJIOBEKa

XMMHUYECKOTO SKCHEpUMEHTa B (pOpME 3alHCU ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GOopMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB




OK.07.
CopnelicTBOBaTh
COXpPaHEHUIO
OKpY>Karollen Cpenbl,
pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
W3MECHEHHUH KIIMMAaTa,
TIPUHITATIBI
OepexXIIMBOTO
MIPOU3BO/ICTBA,
3P PEeKTUBHO
JIEACTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSIX

B o0macty 3K0I0ruYecKoro BOCIUTAHUS:

- cOpMHUPOBAHHOCTH  HKOJOTHYECKOM
KYJIBTYpHI, MMOHUMAaHUE BIIMSIHUS
COLIMAJIBHO-D)KOHOMUYECKUX IPOLECCOB Ha
COCTOSIHUE TIPUPOJHOM U  COLHMAIBHOU
cpenbl, OCO3HAaHUE TI00aTBHOr0 XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAaHHE U  OCYIIECTBIICHHE
JEUCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HaHUS LeJIed yCTOWYMBOIO  Pa3BUTUSA
YEJI0BEUECTBA;

aKTHUBHOEC HETPUHSTHE JIEHCTBUM,
MPUHOCSIIUX BPE OKPYKAKOLIEH CPEE;

- YMEHHE IIPOTHO3UPOBATH
HeOIaronpusTHbIE JKOJIOTUYECKUE
IIOCJICICTBUS pEANPUHUMAECMBIX

JNEUCTBUMN, IPEAOTBPAILATh UX;

- pacUIMpEeHHE OIbITa  JEATEIbHOCTH
9KOJIOTMYECKOHN HAIIPaBICHHOCTH;

- OBJIAJICHUE HAaBbIKAMU y4ebHo-
HCCIIEN0BATEIbCKON IIPOECKTHOM u
COLIMAJIbHOW J1€ATEIbHOCTH

- chopMHpOBATH MPECTABICHUS: O XUMUIECKON COCTABISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUH B TTIO3HAHUU SBJICHUN
MPUPO/BI, B POPMUPOBAHUHU MBIIUICHUS U KyJIbTYphl IHYHOCTH, €€
(YHKIIMOHATTLHOW IPAMOTHOCTH, HEOOXOAUMOM /ISl pEeIICHUS MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTHYECKH 0O0CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEAE;

- YMETh COOJIIO/IaTh TIPABHIIA YKOJIOTUYECKH IIeIECO00PA3HOTO TTOBEICHUS B
OBITY U TPYAOBOH JAEATEIHLHOCTHU B IEJIIX COXPAHEHUS CBOETO 370POBbS U
OKpY>Karolllel TPUPOJIHON CPEe/Ibl; YUUTHIBATH OMMACHOCTh BO3JACUCTBUS HA KUBbBIC
OpPraHu3MBbl OIPEAEIEHHBIX BELIECTB, TOHUMAs CMBICII IIOKA3aTENs IPEAECIbHON
JOITyCTUMOW KOHUEHTPALUU
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM yueOHOH AUCHHUILUINHBI U BUABI Y4eOHO# padoThl

Buj yueOHoil padoThl O0bem yacoB
MakcumajibHasi ydeOHasi HArpy3ka (Bcero) 72
B T.4.
TeopeTudeckoe o0yueHne 38
MPAKTUYCCKUC 3aHATUSA 34
IIpomexxyTouHasi aTTecTanus B (popMe HTOrOBOI OLIEHKH / 3a4€T € OLeHKOI
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2.2. TemaTH4yeCcKHUil MJIAH U COEPKAHHUE TUCUUILINHBI

®opmupyeMble
HanmeHoBaHMe pa3je/ioB U Coaeprxxanue y4eOHOro MaTepuaJa, JabopaTopHble H NPAKTHYECKHUE O0Bém odmme n
TeM padoThl, THAMBUAYAJIbHBIN MPOEKT (eCJIN NPeayCMOTPEHbI) 4acoB npogeccnoHaIbHbIE
KOMIIeTeHIIUH
1 2 3 4
OcHoBHOe conep:kanne
Pasneanl 1. OcHOBBI CTpOEHHSI BelecTBA
Teoperuueckoe oOyueHue
CoBpemeHHass MoJenb cTpoeHuss aroMa. CHMBOJIMYECKHUH SA3BIK XHUMUHU.
XUMUYECKUH 3IIeMeHT. DJIeKTpoHHas KoHpurypauus atoma. Knaccudukanus
XMUMHUYECKHX DJIEMEHTOB (S-, P-, d- amemeHTh). BaneHTHBIE AIEKTPOHBI. 4
BaneHTHOCTE. OneKTpoHHas npupozaa XUMHUYECKOU CBSI3U.
DNEeKTPOOTPULIATENILHOCT. BUibl XUMU4ecKol CBSI3U (KOBaJIGHTHAs!, MOHHAS,
Tema 1.1. CTpoenne aToM0B | MCTAJUINYECKas, BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUS
XHMHUYECKHX 3JIeMeHTOB 1 | [IpakTHveckue 3aHsTus OK 01
NPUPOIAa XMMUYECKOi cBsi3u | PellicHne 3alaHnii Ha UCIIOJIb30BAHUE XMMHUYCCKOW CUMBOJMKHM M Ha3BaHW
COEMHEHUI IO HOMEHKJIAType MEXAyHapOJHOI'O COH3a TEOPETUYECKOW M
MIPUKJIAJHON XUMHUH U TPUBUAJIbHBIX HA3BaHUM AJIS1 COCTABICHUS XUMUYECKUX
(bopMys IBYXaTOMHBIX COEAMHEHUH (OKCUAOB, CyIb(HUI0B, THIPUIOB U T.II.) 9

U IPyTUX HEOPraHUYECKUX COEIUHEHHUIN OTAEIIbHBIX KJIACCOB.

[IpakTueckue 3aJaHusl HA YCTAHOBIICHUE CBSA3U MEXKIY CTPOEHHUEM aTOMOB
XUMHYECKUX  JJIEMEHTOB W  IMEPUOJUYECKMM  HU3MEHEHHEM  CBOMCTB
XUMHYECKAM 3JIEMEHTOB M MX COEAUHEHHN B COOTBETCTBHH C IOJOKEHUEM
[Teproanueckoil CUCTEMBI.
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Teoperuueckoe oOyueHue

Tema 1.2. Ilepuognyeckuii
3aKkoH u Tadauna J.U.
MenpeseeBa

[lepuonnueckas cucrema xumudeckux dsiemeHToB JM. Menneneesa.
@usnueckunt cmblicn  Ilepuonmueckoro 3axonma .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX IJIEMEHTOB, 00pa3yeMbIX
MMH TPOCTBIX M CIIOXKHBIX BEUIECTB B COOTBETCTBUM C IIOJIOKEHUEM
XUMHUYECKOTo 31eMeHTa B [lepuoanueckoi cucreme. MupoBO33pEHUYECKOE U
Hay4Hoe 3HadeHue Ilepumonmueckoro 3axona .M. Menneneesa. IIporaosst
J.. MenneneeBa. OTKpbITHE HOBBIX XHMHUUYECKHX 3JIEMEHTOB. Perienue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HAa XapaKTEPHU3ALMIO
XUMHUYECKUX 3JeMEHTOB «MeTaldeckue / HeMETaINTMYeCKHe CBOWCTBA,
ANEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JEMEHTOB B COOTBETCTBHM C HX
JJIEKTPOHHBIM CTPOCHUEM M TIOJIOKEHHEM B TNEPUOAUYECKOM CHCTEME
XUMUUYecKux 3nemenToB J[.U. MeHnneneeBa»

OK 01
OK 02

Pa3znen 2. Xumudeckne peakiu

u

Teoperuueckoe oOyueHue

Tema 2.1. TUNbI XUMHYECKHUX
peakuui

Knaccugukanus 1 TUITBI XUMHUYECKUX PEAKIUN C y4aCTHEM HEOPTraHWYECKUX
BemecTB. COCTaBIEHUE YPAaBHEHMM peakUuil COEAMHEHHUS, DPa3JIOKEHMUs,
3aMeIIeHus, OOMEHa, B T.4. PEaKIUil TOPEHHUSI, OKUCIICHUS-BOCCTAHOBIICHUSI.
VYpaBHEHMSI OKHCIEHUA-BOCCTAaHOBJIEHUS. CTeneHp OKUCiIeHNusd. OKUCIUTEND
1 BOCCTAaHOBUTEIb.

CocraBiieHHE M ypaBHUBAHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLU
METOZIOM  3JIeKTpOHHOro OamaHca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE
peakuuu B NPUPOAE, IPOU3BOJICTBEHHBIX MPOLECCAX U KUZHEAESITEIbHOCTH
OpraHU3MOB

OK 01
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IIpakTHueckue 3aHATUS

KonuuecTBeHHbIe OTHOLIEHHS B XUMUH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI
B XMMHUHM M DPACUETHl MO YPaBHEHMSAM XHMHUYECKHUX peakiuuil. Moib Kak
€IMHHLIAa KOJIMYECTBA BellecTBa. MolsipHas Macca. 3aKOHBI COXpPaHEHUs
Macchl W DJHepruu. 3akoH ABoraapo. MomsipHbli  00BEM  Ta30B.
OTtHocuTenbHasl IUIOTHOCTh ra30oB. PacueTel 10 ypaBHEHMSM XUMHYECKHX
peaKnuii ¢ UCIOIb30BAHUEM MAacChl, 00beMa (HOpMaJbHbIE YCIIOBHS) ra30B,
KOJIMUECTBA BELIECTBA

Teoperuueckoe oOyueHue

Teopust  »neKTpoAUTHYECKOM  aucconuanuu. HWoHBL. — DIEKTPOJIUTHI,
HERIEKTPONUThL. Peakiuu nonHoro oomMena, CoctaBieHue peakinii HOHHOTO

Tema 2.2.
0OMEeHa IyTeM COCTABJICHHS UX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHUH.
DJIEKTPOJIMTHYECKAS .
. KucnotHo-ocHoOBHBIE peakinu. 3alaHusl HAa COCTABICHUE MOHHBIX PeaKLui OK 01
AUCCONMANNS U MOHHBII
[IpakTueckue 3aHATHS OK 04
o0MeH | o
JlaGopatopHas paboTa "THIIbI XUMHUUECKUX peakuui'.
HccnenoBanue TUTIOB (TI0 COCTaBY U KOJMUYECTBY UCXOIHBIX U 00Pa3yIOIINXCS
BEILECTB) U IPU3HAKOB XMMHUECKUX peakiuil. [IpoBenenne peakiuii HOHHOTO
oOMeHa, oTpeieIeHue Cpe/ibl BOJHBIX PAacTBOPOB. 3aJlaHHs Ha COCTaBJICHUE
HWOHHBIX pEaKkLUi
Pa3znen 3. CTpoeHue U CBOiiCTBA HEOPTAaHUYECKHUX BelleCTB
Teoperuueckoe oOyueHue
Tema 3.1. Knacenpurannsi | TJpeqver HeopraHuueckoil xumud. Kiaccupukamus HeOpPraHHUECKHX
HOMEHRJIATYPa M CTPOCHUE | pepyrects. [IpocThie W CIIOKHBIE BelecTBa. OCHOBHBIE KIACCHI CIIOXKHBIX OK 01
HEOPraHU4eCKUX BEIECTB | gerjecTB  (OKCHABI, T'HIPOKCHIBI, KHCIOTBL, COJH). B3auMoCBs3b OK 02

HEOPraHWYECKUX  BELIECTB.  ArperaTHble  COCTOSHHMS  BEIIECTBA.
Kpucrannnueckue u aMmop(HbI€ BEIIECTBA.
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Tunel KpUCTAIUIMUECKUX pEIIETOK (aToMHasi, MOJIEKYJSpHas, WOHHasi,
MeTaJuInyeckas). 3aBUCUMOCTh (PU3MYECKMX CBOMCTB BeIIeCTBa OT THIIA
KPUCTAJIIIMYECKOM PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB
OT BHJIa XUMHYECKOU CBA3U U TUIA KPUCTALINYECKOU pelieTku. [IpuunHel
MHOT000pa3usl BEIECTB

IIpakTrueckue 3aHATUS

Homenknarypa HeopraHMueCKUX BEILIECTB: HA3BAHUE BEIIECTBA UCXO U3 X
XMUMHUYECKOH (OPMYIIBI UM COCTaBJIEHHE XUMUYECKOH (hopMyIibl ucxons u3
Ha3BaHus BemectBa no mexayHapoanoi (MIOIIAK) wunu TpuBHaibHOM
HOMEHKJIATYPE.

Pemenne mnpakTHUecKuX 3alaHWi MO Kiaccu(UKalMu, HOMEHKIAType Hu
XUMHUYECKHM (OpMYyJIaM HEOPraHMYeCKUX BEILECTB PA3IUYHBIX KIACCOB
(yrapHblii ra3, yIrJE€KUCIbIM ra3, amMMHakK, raiieHas H3BECTb, HeralleHas
U3BECTh, NMUTHEBAs COJA M JPYTuX): Ha3blBaTh U COCTABIATH (HOPMYIIBI
XUMHYECKUX BEIIECTB, ONPEAEIATh IPUHAJIEKHOCTD K KJIACCy.

HcTouHMKM XMMHUYECKOH HH(pOpManuu (CpeiacTB MaccoBOM HMHGoOpMaIuu,
cetb HMutepHer u gapyrue). [louck wuHGoOpMAIMM 1O Ha3BaHUSM,
UACHTU(PHUKATOPAaM, CTPYKTYPHBIM (hopMyIiam

Tema 3.2. Puszuko-
XHMHYEeCKHEe CBOMCTBa
HEOPraHU4YecKuX BellecTB

Teoperuueckoe oOyueHue

OK 01
OK 02
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Mertamnsl. O0mue puzndeckue 1 XUMHYeCcKue CBOMCTBa MeTayioB. Crioco0bl
[IOJIy4eHUs. 3HAYEHHE METAUIOB M HEMETAUIOB B  INPUPOAE U
KU3HEJEATENILHOCTH 4YeloBeKa M opraHu3sMoB. Koppo3us MeTamioB: BH[bI
KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU

Hemeranner. OOmme ¢u3nueckue U XUMHUYECKHE CBOMCTBa HEMETaJLIOB.
Tunnuneie cBoiictBa HemetawioB |V- VII rpynn. Knaccudukamus u
HOMEHKJIATypa COEIMHEHHH HemeTauioB. KpyroBopoTbl OHOT€HHBIX
2JIEMEHTOB B IPUPOJIE

XHWMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB
(OKCHIOB, TUAPOKCHJIOB, KHCIOT, cOle u JAp.). 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMICTB NPOCTHIX BEIIECTB, BOJAOPOAHBIX COEANHEHUN, BBICIIMX
OKCHJIOB U THJIPOKCHJIOB

IIpakTHueckue 3aHATUS

CocraBiieHHE ypaBHEHMIl XMMMUYECKHUX pEaKUUi C y4acTHEM IMPOCTBIX U
CJIIOKHBIX HEOPraHWYECKUX BELIECTB:METAJZIOB M HEMETaUIOB; OKCHOB
METaJUIOB, HEMETAJUIOB M aM()OTEPHBIX AIIEMEHTOB; HEOPTraHUYECKUX KUCIIOT,
OCHOBaHMH U  aM(OTEPHBIX THJIPOKCHAOB; HEOPraHUYECKUX COJICH,
XapaKTEPU3YIOLIUX UX CBOUCTBA.

PemreHne  NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX  3aJaHUM  Ha
CBOWCTBA, COCTaB, IMOJlyueHHE M O€30MacHOE HCIOJIb30BAaHHE BAKHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH EATEIFHOCTH YeIOBEKa

Tema 3.3.
Npentuduxanus
HEOPraHU4YecKuX BellecTB

Teopernueckoe o0yueHune. CBOMCTBA HEOPTaHUYECKUX BEIIECTB

IIpakTHueckue 3aHATUS

JlaGopatopHas pabota «aeHTHGHUKANA HEOPTAHUUYECKUX BELIECTBY.
Pemienue skcnepuMEHTAIBHBIX 33124 M0 XUMHUYECKUM CBOWCTBAM METAJUIOB
U HEMETAJUIOB, 10 PAaCHO3HABAHUIO U TMOJYYCHUIO COCTUHEHUH METAJIOB U
HEMETaJJIOB.

Wnentudukanus HEOPraHMYECKUX BEIIECTB C MUCIOIb30BAHUEM HX (PH3UKO-
XMMHUYECKHX CBOMCTB, XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbBIE
peaknuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS

OK 01
OK 02
OK 04
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Pa3znen 4. CTpoeHue u CBOIiCTBa OPraHMYeCKUX BelleCTB

Tema 4.1.
Kaaccnduxanus, crpoenue u
HOMEHKJIATYpa
OpPraHu4ecKnX BelecTB

Teoperuueckoe oOyueHue

IlosiBleHMEe M pa3BUTHE OpPraHUYECKOM XUMUM Kak Hayku. IIpeamer
OpraHUYeCKON XUMHUU. MeCTO U 3Ha4€HHE OPraHUYECKONM XUMHUU B CUCTEME
€CTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOCHHE Kak IOPSJAOK COEAVWHEHHS aTOMOB B MOJIEKYJIE
COIVIACHO HUX BaJIEHTHOCTH. OCHOBHBIE NOJIO)KEHUS TEOPUU XUMHUYECKOTO
CTpOEHMS OpraHuyeckux coeauHeHnii A.M. bytnepoBa. YriepoaHslil ckener
OpPraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XMMHUYECKOIO
CTPOEHHUS MOJIEKYL.

N3omepust 1 u30MepBL.

[Tonsatue o pyHkroHanpHOU rpynmne. Paaukan. [IpuHuuns! knaccudukaum
OpraHUYECKUX COCAMHEHMH. MexIyHapoaHas HOMEHKIATypa U IPUHIUIIBI
HOMEHKJIATYPhl OpraHndeckux coeauHeHuil. [loHaTne o0 a3oTcomepkanux
COCIMHEHUX, OMOJIOTMYECKH aKTUBHBIX BeEIIECTBAaxX (YrieBoJax, >KHpax,
Oenkax M J1p.), BBICOKOMOJIEKYJIIPHBIX COEITUHEHUAX (MOHOMEp, MOJIUMep,
CTPYKTYpPHOE 3BEHO)

IIpakTrueckue 3aHATUS

HomeHxiarypa ~ OpraHM4YecKMX  COCIMHEHMH  OTACIBHBIX  KJIACCOB
(HachIIIECHHbIE, HEHACHIIIICHHBIE U apOMAaTUUYECKUE YIJIEBOAOPO/bI, CIIUPTHI,
(eHOoIbI, ambAeru/Ibl, KETOHBI, KApOOHOBBIE KUCIIOTHI U JIP.)

CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHUuYEeCKUX
BEILECTB OTJEIBHBIX KJIACCOB, UCIIONIb3YS UX HAa3BaHUS 110 CUCTEMATUYECKOMN
U TPUBUAIBHOM HOMEHKJIAType (STHJIEH, aleTWJIeH, TJIMLUEPUH, (EeHOI,
dbopManpaeru, YKCycHas KHCIOTa, TJIMIKH). PacdeTsl mpocTeimeit
(bopMyIIBI OPraHUYECKOM MOJIEKYJIBI, UCXOJIS U3 DJIEMEHTHOI0 cocTana (B %)

OK 01

Tema 4.2.

Teoperuueckoe oOyueHue

OK 01
OK 02
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CBoiicTBa OpraHm4YecKux
cOoeIMHEeHU I

DU3UKO-XMMUYECKHE CBOWMCTBA OPraHUYECKUX COCIMHEHUN OTAEIIbHBIX
KJ1accoB (0COOEHHOCTH

KIIacCU(UKAIIMU ¥ HOMEHKJIATYPhl BHYTPH KJacca; TOMOJIOTHYECKUH psl U
obmast popmyna; uzomepus; GU3MUECKHUE CBOMCTBA, XUMUYECKHE CBONCTBA;
CHOCOOBI TIOMYUYEHUS ):

- IpeJIENIbHBIE YTIEBOIOPOIbI (AIKAHBI U IIUKJIOANKAHbI ). ['OpeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX UICTOYHHKOB TETLIA B IPOMBIIIEHHOCTHU 1 ObITY. CBOMCTBA
MPUPOJHBIX YTIIEBOJAOPOJOB, HAXOXJICHHE B TPUPOJE U MNPHUMCHEHHE
AJIKAHOB;

- HempeneibHbIe (QJIKCHBI, AJIKUHBI W alKaJueHbl) M apOMaTHYECKUe
yTIeBOAOpOAbl. ['opeHue ameruneHa Kak HCTOYHHUK BBICOKOTEMIIEPATyPHOTO
TUTAMEHH TSI CBAPKH U PE3KU METAIITIOB

- KUCJIOPOJCOJIEpKaliue COeTuHEHUsT (CnUpThl U (DEeHONbI, KapOOHOBBIE
KHUCTIOTHI U 3(DUPBI, ATbIETU/IBI U KETOHBI, XKUPBI, YriaeBosl). [IpakTudeckoe
NPUMEHEHHE  OSTWICHIJIMKONS,  riuiepuHa, (Qenoma.  [IpumeHenwue
dbopManbaeruaa, aneTalblIeruia, yKCYCHOM KHUCIOTBL. Mpblna Kak CoOJu
BBICIINX KapOOHOBBIX KHCIOT. MoOMOIIIe CBOMCTBA MbLIa

- a3oTcojepKamlue COoeNWHEHUs (aMUHBI W aMUHOKHUCIIOTBI, OCNKH).
BricokoMoOneKynsipHbIe  COeNMHEHUs (CHUHTETUYEeCKHEe H OMOJIOTMYECKH-
aKTUBHBIE). MoHOMEp, TOIUMEp, CTPYKTypHOE 3BeHO. IlommmMepusanus
JTHJIEHA KaK OCHOBHOE HANpPAaBIIEHWE €ro HCIONb30BaHUA. [ eHeTmueckas
CBSI3b MY KJIACCAMH OPTaHUYECKUX COCTMHEHUIN

IIpakTrueckue 3aHATUS

CBoiicTBa OpraHMYeCKUX COCIMHEHUHN OTIENBbHBIX KJIACCOB (TpUBHANBHAS U
MEXAyHapoAHas  HOMEHKJIATypa, XUMHYECKHE CBOWCTBA,  CIOCOOBI
MOJIY4YEeHUs): TpeAeNbHble (aJIKaHbl W IUKJIOAJIKaHbl), HEMpeAeNbHbIC
(aJIKeHbI, aTKUHBI U aTTKAJNCHBI) H apOMaTHYECKUE YTIIEBOAOPOIbI, CITUPTHI U
(deHoNbI, KapOOHOBBIE KUCIOTHI M (MUPHI, albICTUAB U KETOHBI, AMUHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS.  3aJaHus  Ha
COCTaBJICHUE YPaBHEHHH XMMHUYECKUX PEAKIHUi C y4aCTHEM OpPTraHUYECKHX

OK 04
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BEIIECTB HA OCHOBAHHUHU UX COCTaBa U CTpoeHUsI COCTAaBIEHUE CXEM PEaKLMUH
(B TOM uucie MO NPEUIOKEHHBIM  LIENOYKaM  IPEBpaLICHUN),
XapaKTEPU3YIOUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHECHMI
OTIETBHBIX KJIACCOB, CIOCOOBI MX IOJy4YE€HUS M Ha3BaHUE OPraHUYECKUX
COCIMHEHHUM 110 TPUBUAIBHOM WIH MEXKIYHAPOAHOU CHCTEMATHYECKOU
HOMEHKJIaType. PemeHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3a/laHUM Ha CBOMCTBA OPraHUYECKUX COCIUHEHUN OTAEIBHBIX KIACCOB

IIpakTHueckue 3aHATUS

JlaGopatopnass pabGora "lIpeBpamieHHs OpPraHMYECKUX BEIIECTB IMPH
HarpeBaHuu". Ilomyuenue aTuneHa u U3y4eHue ero cBoicTs. MoaennpoBanue
MOJIEKYJ] M XUMHYECKMX IIPEBpAIllCHUM Ha IpUMepe 3TaHa, OTUJICHA,
aueTuiIcHa u Jp.

Tema 4.3.
Npentuduxanus
OPraHMYecKuX BellecTB, UX
3HAYeHHUe U PUMUPEHHE B
OBITOBON M POM3BOHOM
JeATeJIbHOCTH YeJI0BeKa

Teoperuueckoe oOyueHue

buooprannueckue coenuHenus. llpumenenue u Ouonormyeckas poib
yrieBofoB. OKUCIIEHHE YIIIEBOAOB - UCTOYHHUK SHEPIHH KUBBIX OPraHU3MOB.
OO6nactu mnpUMEHEHHS aMUHOKHCIOT. IIpeBpamieHuss O€JIKOB TNHIIM B
opranuszMe. buonormueckue ¢ynkuuu OenkoB. buonornyeckue QyHKIUU
KHUpoB. Ponp opraHuueckod XUMHHM B PpEHICHUH NpoOJIeM TNHIIEBON
Oe3omacHoCTH

Pones opranmdeckoil XUMHHM B pEIIEHHMH MPOOJIEeM SHEpreTHdecKoit
0€301acHOCTH, B Pa3BUTHH MEAMLIMHBI, CO3JAHUN HOBBIX MaT€pPHUajoB, HOBBIX
HCTOYHUKOB PHEPrUM (QJIbTEpHATHBHBIE MCTOYHHUKM BSHepruu). OnacHocTb
BO3JICHICTBUSL Ha JXUBBIE OpPraHU3Mbl OPraHMYECKHUX BEILECTB OTIEIIbHBIX
KJaccoB  (yriaeBOJOPOAbI,  CHOUPTHL,  (EHONBI,  XJIOPOPraHUYECKUE
IIPOU3BOJIHBIE, AJIBJETU/IBI U IP.), CMBICI IIOKAa3aTeNsl MPEAEIbHO JOITYCTUMOMN
KOHIEHTpaluu

OK 01
OK 02
OK 04
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IIpakTHueckue 3aHATUS

Jlaboparopuas pabota: "VneHTuduKanuUs OpPraHUYECKUX COCAMHCHHIA
OTJEJIbHBIX KJIACCOB"

Wnentudukanus OpraHUYeCKUX COCAMHEHUH OTAEIbHBIX KJIaccoB (Ha
IpUMepe albJeTUAOB, Kpaxmaja, YKCYCHOM KHCIOTHI, OCNKOB M T.I.) C
UCTOJb30BAHUEM HUX (U3UKO-XMMHUYECKMX CBOMCTB UM  XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. JleHarypauusi Oenka mpu HarpeBaHuu. L[BeTHbIe
peakuuu OenkoB. BO3HHKHOBEHHE aHAIMTHYECKOTO CUTHAJIA C TOYKH 3PEHUs
XUMHYECKUX TIPOLIECCOB IpPU IPOTEKAHWHM KAUECTBEHHOM pPEaKIUH,
MO3BOJISIONIEH UACHTH(PHUIIMPOBATH MPEIOKEHHBIE OPTaHUYECKUE BEIIECTBA

IIpakTHueckue 3aHATUS

KonrtponsHas padora 3. CTpyKTypa U CBOWCTBA OPraHUYECKHUX BEILECTB

Pasnea 5. Kuneruyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS XMMHYECKHX PeaKnui

Teoperuueckoe oOyueHue

CkopocTh peakluu, €€ 3aBUCUMOCTh OT Pa3JIMYHBbIX (PaKTOPOB: HPUPOIBI
pearupymoluX  BEIIECTB, KOHILEHTPALlMM  pEarupyrolluX  BELIECTB,
TEeMIepaTypbl U IJIOMAIH PEAKIIMOHHON MOBEPXHOCTU. TernsoBbie 3 PeKTh
XMMHUYECKHX PeaKkIMuid. DK30- U SHAOTepMHUECKHe, peakiuu. OOpaTuMocTh
peakuuii. XHMMHUYECKOE PABHOBECME M €r0 CMELICHHE I0J JACHCTBHEM
pa3nUYHBIX (PAKTOPOB (KOHLIEHTPAIMs PEareHTOB MM MPOIYKTOB PEaKIUH,
JaBJIEHUE, TEMIIEpaTypa) A CO3/1aHUsl ONTUMAJIbHBIX YCIOBHM IIPOTEKAHUS
xumuyeckux npoueccos. [Ipunnun Jle Hlatense

IIpakTHueckue 3aHATUS

Pemenune mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaMU3 (PaKTOPOB,
BIIMSIIOIIMX Ha U3MEHEHHE CKOPOCTH XMMHUYECKON peakiuu, B T.4. ¢ MO3UIUN
OKOJIOTMYECKH  IIeNIECOOOpPa3HOTO TOBEACHHUS B OBITY W TPYJIOBOH
JEATeNbHOCTH B LEJISIX COXPAaHEHHs CBOETO 3JI0POBbSI U OKpYXKaromiei

IIPUPOHOM CPEIBI.

OK 01
OK 02
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PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3alaHUM HA MPUMEHEHUE IIPUHIIUIIA
Jle Ilarenpe s HAXOXKICHUS HAIPaBICHUS CMELICHUS PaBHOBECHUSA
XMMHUYECKON peakUuu M aHaiu3 (PAaKTOpOB, BIUSIOMIMX Ha CMEIICHUE
XUMHUYECKOIO0 PAaBHOBECHS

Pasnea 6. PacTBopbl

Teoperuueckoe oOyueHue

PactBopenne kak ¢usuko-xumuyeckuii mporecc. PactBopbl. CrocoOb
IIPUTOTOBJIEHUS pacTBOPOB. PacTtBopuMocTs. MaccoBast 10J11 paCTBOPEHHOT O
BemecTBa. CMBICT OKAa3aTeNs MPEAEIBHO JIO0MYCTUMON KOHLIEHTPALUU U €ro
UCTOJb30BAaHME B OLIGHKE OJKOJOruueckoil Oe3omacHoct. [IpaBuia
AKOJIOTMYECKH  IIeNIECOOOpPa3HOTO TOBEACHHUS B OBITY W TPYIOBOH
JEATENIBHOCTH B LEJSAX COXPAaHEHHsS CBOETO 3I0pPOBbI M OKPYKAIOIICH
IIPUPOJHON Cpenbl; ONAcHOCTb BO3ACHCTBHUS HA JKUBbIE OPraHU3MBI
OIIpEAEICHHBIX BEUIECTB. PellleHne MpakTUKO-OpUEHTUPOBAHHBIX PaCUETHBIX
3aJJaHUi Ha PacTBOPHI, HCHOJb3yeMble B OBITOBOW M IMPOU3BOACTBEHHON
JEATENbHOCTH YEJI0OBEKA

IIpakTrueckue 3aHATUS

JlaGopatopnass pabota «llpuroroBnenue pactBopoB». IlpuroroBnenue
pacTBOpOB 3adaHHOM (MaccoBoil, %) KOHUEHTpaluu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMH BOIIPOCAMU) U ONPEAEIEHUE CPEAbl BOJHBIX PACTBOPOB.
Pemenue 3a1au Ha IPUTOTOBIIEHNE PACTBOPOB

OK 01
OK 02

Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEeKa

Teoperuueckoe oOyueHue

Hogelimne OOCTHKEHUS XUMHUYECKOM HAYKM M XMMHUYECKOM TEXHOJIOTHH.
Ponp xumun B 00eCrie4eHUH DKOJIOTHUYECKOW, YHEPTeTHUECKON M MHUIICBOM
0e30macHOCTH, pa3BUTHM MeIUIMHBL. [IpaBuna moMcka | aHaIHM3a
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XMUMHUYECKOH MH(POPMALUU U3 Pa3IMYHBIX HCTOUYHHKOB (Hay4yHas U y4eOHO-
Hay4Has JUTepaTypa, CpeCTBa MaccoBoil nH(popmanuu, cetb HTEpHET)

IIpakTrueckue 3aHATUS
[Torck 1 aHanu3 KEWCOB O MPUMEHEHUH XMMUYECKUX BELIECTB U TEXHOJIOTUN
c yderoM Oynymeld mpodecCHOHATBHON JAEATEIBHOCTH 10 TeMaM:

BAKHEHUIIINE CTPOUTEIbHBIE MaTEpHUalbl, KOHCTPYKLMOHHBIE MaTepHabl, 8§ g;
KpacKu, CTEKJIO, KEpaMHKa, MaTepHalIbl JUIsl 3JIEKTPOHUKH, HAHOMAaTEpHaIbl, 2 OK 04
TEKCTUJIbHBIE BOJIOKHA, NCTOUYHUKU 3HEPTUU, OPraHUUECKUE U MUHEpAJIbHBIE OK 07
yI0OpeHUs, JIGKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.
3amura: [lpencraBieHue pe3ynbTaToB peIICHUs KEHCOB B (opMe MUHH-
JOKJIa/1a ¢ IIpe3eHTaluen

IIpomexyTounas arrecranus B popMe HTOTOBOI OLIEHKH / 3a4eT ¢ OLIEeHKOM

Bceero: 72
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3. YCJIOBUSA PEAJIM3ALUU TPOI'PAMMBI IMCHHUTIJTIMHBI

3.1. MaTepuajbHO-TeXHHYeCKOe o0ecrevyeHne

OcBoeHne mporpamMmbl yueOHOM TUCHMIUIMHBI «XUMHS» MPEIyCMaTpPUBAET HalU4ue B
npodeccuoHaIbHON  00pa3oBaTeIbHOM  OpraHM3aluyd, pealu3youel  00pa30BaTebHYIO
nporpamMmy cpeaHero obmero ooOpasoBanus B mpenenax ocBoenuss OIIOII CIIO na 6aze
OCHOBHOTO 00111er0o 00pa30BaHus, Y4eOHBIX KAOMHETOB 10 (PM3UKE, XUMHU, OUOJIOTHUH, B KOTOPBIX
UMeEeTCs BO3MOXKHOCTh 00eCIeYuTh CBOOOAHBIN J0CTyN B IHTEpHET BO BpeMs y4eOHOT 0 3aHATHS
U B IIEPHOJ] BHEYUEOHOM EATETLHOCTH 00YYaIOIINXCS.

[Tomemenuss kaOMHETOB  XUMHMM  YAOBJIETBOpsAIOT  TpeOoBanusM  CaHHUTapHO-
snuaemMuonorunyeckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 No 178-02),0cHarieHsl TUIIOBBIM
000pyZIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPeOOBAHMAX, B TOM YHCIIE CHEIHMAIU3HMPOBAHHOM
y4eOHOIl MeOenpi0 U CpeicTBaMH OOyYeHUs, JOCTATOUYHBIMH JUIS BBITOJHEHHS TPeOOBaHUHM K
YPOBHIO TOJTOTOBKM oOOyuarommuxcsi .B kabuHeTax ecTb MyJbTUMeIUitHOE 00OpYJOBaHUE,
MIOCPEJICTBOM KOTOPOTO YYAaCTHUKM 00pa30BaTENIbHOTO Tpoliecca MOTYT INPOCMaTpUBATh
BU3YAJIbHYIO HH(OPMAIIHIO, CO3/1aBaTh MPE3CHTALUH, BUICOMATepHAIIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO UM  MaTepUAIbHO-TEXHUYECKOr0 0OecredyeHus
IporpamMmbl Y4eOHOU AUCIUIUTUHBI « XUMUSD BXOJSAT:

e MHOTO(QYHKIHOHAJIBHBIN KOMIUIEKC MTPETo1aBaTels;

® HaryAgHbIE MMOCOOMs (KOMIUIEKTHl YYEOHBIX TaONUI, IUIAKATOB, IOPTPETHI
BBIJIAIOIINXCS YYCHBIX B 00JIaCTH €CTECTBO3HAHUS U T.11.);

¢ HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTBA;

® SKPaHHO-3BYKOBBIE ITOCOOUS;

® KOMIUIEKT JIEKTPOCHA0KEHUSI KAOMHETOB;

® TEXHMYECKHE CPEJCTBAa O0yUCHHUS;

® JIEMOHCTpAIMOHHOE OOOpyJaOBaHME (OOLIEr0 Ha3HAYEHUS U TEMaTHUYECKHE
HaOOpHI);

e J1abopaTopHOoe oOopymoBaHue (0OOIIEro Ha3HAUYCHUS M TEeMaTHYeCKHe HaOOphI, B
TOM 4YHCJIE JUIS TIOCTAHOBKM JIEMOHCTPAIMOHHOTO U YYEHHUYECKOI'O HSKCIIEPUMEHTA,
pEaKTUBEI);

® CTaTHYECKHe, AWHAMHUYECKHE, JEMOHCTPAIlMOHHbIE W pa3JaTOuHble MOJIEIH,
BKJTIOYAsl HATYpaJbHbIE OOBEKTHI;

® BCIOMOraTeIbHOe 000PYAOBaHHE;

® KOMIUIEKT TEXHMYECKON IOKyMEHTAllMd, B TOM YHCIIE Maclopra Ha CpelcTBa
00y4eHHsl, ”HCTPYKIIMH 110 X HCIIOJIb30BAaHHIO U TEXHUKE 0€30MacHOCTH;

e OuOMMOTEUHBIN QOH]T.

B 6ubnuoreunsiit GoHA BXOAAT yU4eOHHKH, yueOHO-MeToanueckue KoMIuieKTol (YMK),
o0ecreynBaoIMe OCBOCHHE YYEOHONW IMCHUIUIMHBI «XHUMHS», PEKOMEHJOBAHHBIC WIH
JONYIICHHbIE JUIS HCHOJb30BaHUS B MPOQPECCHOHATBHBIX 00Pa30BaTENIbHBIX OpraHU3alMsiX,
peanm3yomux o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oOmiero obpa3oBaHUs B Mpeaenax
ocoerns OITOII CITIO nHa 6a3e 0CHOBHOrO 00111ero 06pa3zoBaHus.
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bubnuroreunslit poHI MOKET OBITH JOTIOHEH (PU3MUESCKUMHU YHIIUKIONEAUSIMHE, aTIacaMH,
CIIOBapsIMH, CIPABOYHUKAMHU IO XWMHUHU, OUOJOTHH, OOIIECTBOZHAHUIO HAYYHOH M HAYYHO-
MOMYJISIPHON  JTHTEPaTypol eCTECTBEHHO-HAYYHOTO COJepxaHus. B mpolecce OCBOCHUS
MPOrpaMMbl Y4eOHOM TUCITUTUTMHBI « XUMUSD CTYJICHTHI JOJKHBI UIMETh BO3MOXKHOCThD JIOCTYyTA K
JJIEKTPOHHBIM Y4YEOHBIM MaTepuaiaM [0 E€CTECTBO3HAHHIO, BKIOYAs XHMHIO, OHOJIOTHIO,
00IIeCTBO3HAHKNE UMEIOIIUMCS B CBOOOTHOM JIOCTYIE B ceTH VHTEpHET (SIEKTPOHHBIM KHUTAM,
IIpaKTUKyMam, Tectam, Marepuanam EI'D u ap.).

3.2. UudopmanuonHoe odecrnedeHne 00y4eHus

Jns peanu3ali MporpamMmbl OMONMMOTEYHBIH (OHJI YKOMIUIEKTOBAH IE€YaTHBIMU U
ANIEKTPOHHBIMU 00pa30BaTEIbHBIMHU U MH(POPMAITMOHHBIMU PECYPCAMU, PEKOMEHIOBAHHBIMU IS
MCTOJIb30BaHUs B 00pa30BaTEILHOM IpOLIECcCe.

OCHOBHBIC HCTOYHUKH

1. TabpuensH, O. C. Xumus: 10-i kiacc: 6a3oBblit ypoBens : yueOHuk / O. C. I'abpuensn, U. I
Octpoymos, C. A. CnankoB. — 5-€ u3na., crep. — Mocksa : IIpocsemenue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Tekct : aneKTpoHHbIi // JlaHb : 31eKTpoHHO-OnbnuoTeyHas
cucrema. — URL: https://e.lanbook.com/book/335039.

2. Tabpuensn, O. C. Xumus: 11-it knacc: 6a30Bbiit ypoBeHs : yuebnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnankoB. — 5-€ u3a., crep. — Mocksa : IIpocsemenue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekct : aneKTpoHHbI // JlaHb : 31eKTpoHHO-OnbIuoTeyHas
cucrema. — URL: https://e.lanbook.com/book/335036.

I[OHOJIHHTGJILHLIG HNCTOYHHUKH:

1. Kusses, [. A. Heopranuueckass xumus g arpapueB. B 2 4. Yacte 1. Teopernueckue
OCHOBHI : y4eOHHMK [Uis cpefHero mpodeccuoHanbHoro obOpaszoBanus/ [I. A. Kusses,
C. H. Cmapbirun. — 5-e u3sf., nepepad. u non. — Mocksa : M3natensctBo HOpaiit, 2024. —
253 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-11760-8. — Teker
aNeKkTpoHHBIH  //  OOpasoBarenbHas  minargopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537977.

2. Kuszes, /. A. Heoprannueckas xumus i arpapue. B 2 4. Yacts 2. XuMus 3JI€MEHTOB :
y4eOHUK  JUII  CpemHero  mpodecCHOHAIBHOTO obpazoBanmsi/  JI. A. Kusses,
C. H. Cmapbirun. — 5-e usf., nepepad. u non. — Mocksa : M3natensctBo HOpaiit, 2024. —
357 ¢. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr :
aNeKTpoHHBI  //  OOpasoBarenbHas  minargopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537978.

3. T'munka, H. JI. OOmast xumus. 3aga4u ¥ yIpaxxHEHUs : yueOHO-IIpaKTHYEeCKoe TToco0ue st
cpenHero  mpodeccuoHanbHOrO  oOpaszoBanusi/ H.JI. I'mmHka; mom  pemakmmeit
B. A. TlonkoBa, A. B. babkoBa. — 14-¢ u3n. — Mocksa : M3garensctBo FOpaiit, 2024. —
236 c. — (Ilpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-09475-6. — Teker
aNeKTpoHHBIH  //  OOpasoBarenbHas  minargopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcenl:

=

www.pvg.mKk.ru (omumnuazna «Ilokopu BopoObeBbI TOphI»).

no

www.hemi.wallst.ru (O6pa3oBaTeNIbHBINA CANT AJIs KOJIBHUKOB « X UMHUSI»).
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUS JUCIHUIIJINHBI

KoHTponb W oOIleHKa pe3ysbTaTOB OOYYEHHUs OCYIIECTBIISIETCS IperojaBaTesieM B
nporiecce MPOBEACHNUS MPAKTUUECKUX 3aHATUH U J1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAKXKe
BBITNIOJTHEHUS 00yYarOIUMUCS UHANBUYAIbHBIX 3aaHUi, IPOEKTOB, UCCIIEA0BaHUM. Pe3ynbpTarsl
00y4eHHUs ONPENeNsIOT, YTO O0yYaromuecs: OJKHBI 3HAaTh, IOHUMATh U JIEMOHCTPUPOBAThH IO

3aBCPUICHUU U3YUYCHUA JUCIHUITIIMHBI.

st popMupoBaHus, KOHTPOJIS U OLEHKU PE3yJIbTaTOB OCBOCHHS YUE€OHOM AMCHUIUIMHBI
UCTOJIB3YETCs] CUCTEMA OLIEHOYHBIX MEPOIPHUATUH, IPEACTaBIsIomas co00i KOMIUIEKC YUeOHBIX

MEpPONPUATHH, COTJIACOBAHHBIX C pe3yJlbTaTaMH OOy4deHHs M CHOPMYITUPOBAHHBIX C YUETOM

OI'OC COO (npeametHsie pe3ynbratsl o aucuumuiiae) 1 I'OC CIIO.

Tunsl
CemecTtp OK Moayas/pa3nen/Tema Pe3yabTaTt 00y4yenus OLIEHOYHBIX
MeponpuATHI
1 OcHoBHOe conep:kanne
1 Pa3nen 1. OcHoBBI dopmynupoBaTh 6a30BbIE
CTPOEHMS BEIIECTBA MIOHATHS U 3aKOHBI XUMUU
CrpoeHue aToMOB CocraBiars xumuueckue | KontposbHas
XUMHUYECKHX COOTBETCTBUU co | pabota
OK Ol | *TeMeHTOB CTETEHbIO okucieHus | TectupoBaHue
u IIpUPOJA | XMMHUYECKUX 3JIEMEHTOB,
XUMHYECKOH CBS3U UCXOJSl U3 BAJIGHTHOCTH U
JIETKPOOTPULIATEIBLHOCTHU
Ilepuonnueckuii 3aKkoH | XapakTepu30BaTh KonTponbHas
U XapaKTepHU30BaTh XMMHUYECKHE JJIEMEHTHI B | paboTa
OK 01 tabmuiy J.U. COOTBETCTBUU €  uX | TectupoBaHue
OK 02 MenpeneeBa [IOJI0KECHUEM ) B
MIEPUOJNYECKON cHucTeMe
XUMHYECKUX DJIEMEHTOB
.. MenpaeneeBa
Pasznen 2. Xumnueckue | Xapakrepu3zoBaTb  THIIbI
1 peaknuu XUMUYECKUX PEAKLUU
Tunsl xumuueckux | CocTaBisiTh peakuuu | KonTposbHas
peaxkuuit COEIMHEHMS, pabora
pa3ioxeHus, obmena, | TectupoBanue
OK 01
OK 04 3aMelleHus,
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu
OK 01 DNEKTPONUTHYECKAS CocraBnatrs  ypaBHeHus | KonTposbHas
OK 04 | AMccounauus U | XUMHUYECKUX peakuuu | pabora
MOHHBII 00MeH noHHOro  obmena ¢ | TectupoBaHue
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y4acTHEM
HEOPraHUYECKHUX BEILECTB

Pazgen 3. Crpoenue u

HccenenoBars cTpocHUE U

CBOMCTBA CBOMCTBA
HEOpPraHUYECKUX HEOpPraHMYECKUX BEILECTB
BEIIECTB
Knaccugukarnmus, Knaccugumuponartsb KonTponbHas
HOMEHKJIATypa U | HEOPraHUYECKUE pabora
OK 01 CTpOECHHE BEIIECTBA B COOTBETCTBUM | TecTupoBaHue
HEOpPraHUYECKUX C UX CTPOEHUEM
BEIIECTB
DU3NKO-XUMHUUECKUE YcraHnaBiuBaTh KonTponbHas
CBOICTBa 3aBUCUMOCTb ¢usuko- | pabora
HEOPraHUYECKUX XUMHUYECKUX cBoncTB | TectupoBanue
OK 01 BEIIECTB HEOpPraHMYECKUX BEILECTB
OK 04 OT CTPOEHMSI aTOMOB U
MOJIEKYJ, a TaKXe THIIa
KPUCTAJUIMYECKOU
peleTKH
OK 01 Wnentuduxanus Hccnenosarts KonTponbHas
OK 02 HEOPraHUYECKUX KayeCTBEHHBbIE  peakluu | paboTa
OK 04 BEILIECTB HEOpraHU4YeCKUX BeecTs | TectupoBanue
Pasnen 4. Crpoenue u | MccnenoBars cTpoeHHe U
CBOMCTBA CBOMCTBA OPraHUYECKHUX
OpPraHMYECKUX BELIECTB | BEILIECTB
Knaccugukarnmus, Knaccugumuponartsb KonTponbHas
OK 01 CTPOEHHE U | OpraHMyYecKue BelecTBa | pabora
HOMEHKJIATypa B COOTBETCTBUM ¢ uX | TectupoBaHue
OpPraHMYECKUX BEUIECTB | CTPOCHUEM
CaoiicTBa YcraHnaBiuBaTh KonTponbHas
OK 01 OpPraHMYECKUX 3aBUCUMOCTb ¢usuko- | pabora
OK 02 COCIMHEHUI XUMHUYECKHUX cBoicTB | TectupoBanue
OK 04 OPraHUYECKUX  BELIECTB
OT CTPOEHUS MOJIEKYJI
Wnentuduxanus Hccnenosarts KonTponbHas
OpPraHUYECKUX KayeCTBEHHBbIE  peakUuu | paboTa
OK 01 BEILECTB, UX 3HAYCHUE | OPraHUYECKUX TectupoBanue
OK 02 U IPUMEHEHUE B | COSAUHEHUN OTIEIbHBIX
OK 04 OBITOBOM U | KJIacCcoB
IIPOU3BOJICTBEHHON
JESITEILHOCTH
4eJI0BeKa
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Pasnen 5. Kunernmueckue u tepMmoauHamuueckue | KoHTposbHas
1 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX peakiuil | padora
TectupoBanue
CKopocTh XMMHUECKUX | XapaKTEPU30BaTh KonTponbHas
peakuuu BIMSIHME KOHIICHTpaluu | paboTa
XuMHU4ecKkoe pearupyromux BeuecTs U | TectupoBanue
paBHOBECHE TEMIIEpaTypbl Ha
CKOPOCTb ~ XMMHYECKHX
OK 01 peakuuit
OK 02 Xapakrepus3oBaTh
BIIUSIHUE U3MEHEHHUS
KOHLIEHTPALlU! BEIIECTB,
peakuuu cpensl u
TEeMIIEpaTypbl Ha
CMEILIEHUE XHMHUYECKOTO
paBHOBECHS
1 Pa3nen 6. PactBopsl
OK 01 IlonsTue o pacrBopax | Pasnnuars uctuHHble | KoHTposibHAA
OK 02 pacTBOpHI pabora
TectupoBanue
OK 01 Hccnenosanue coiicts | Mccnenosars ¢uzuko- | KontponpHas
OK 04 | PACTBOPOB XMMHUYECKHE  CBOiicTBa | paboTa
HCTUHHBIX pacTBOPOB TectupoBanue
9 [TpodeccnonanbHO-OpUEHTUPOBAHHOE COIEpKaHue (Coep KaHne MPUKIIaTHOTO
MOJLYJISL)
Pasnen 7. Xwumusa B | OunenuBath mnocienctsus | KonTposbHas
ObITY u | OBITOBOA u | pabora
MIPOU3BOACTBEHHOMU MIPOU3BOACTBEHHOMN TectupoBanue
JESITEILHOCTH JESITEILHOCTH YEJIOBEKA C
yernoBeKa MO3ULUN DKOJOTMYECKOU
Oe3omacHoCTH
Xumuss B Obity u | OuenuBars mnocnenctBus | KontponbHas
OK 01 IIPOU3BOJICTBEHHON OBITOBOM u | paborta
OK 02 NEATENbHOCTH IIPOU3BOJICTBEHHON TectupoBanue
OK 04 YeJI0BEKa JEATENBbHOCTH YEJIOBEKA C
OK 07 MO3ULUN 3KOJOTrM4YECKON
Oe3omacHoCTH

5. BOIIPOCHI JJISI IPOMEXYTOYHOM ATTECTAIIMH IO JUCIATIIMHE

DopMON NPOMEKYTOUHOW ATTECTALMU IO AUCUMIUIMHE SIBJISETCS MTOrOBas OLIEHKA W

mddepeHInpOBaHHBIN 3a4eT.
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Bomnpocsr:
| cemecTp O0mas xummus:

JlaTp omnpenencHue aTomy.

JlaTb omnpeneneHue MOJIEKyJIe.

[Ipocroe BemecTBo. Kakoe cTpoeHne UMEIOT MPOCTHIE BEIECTBA (IIPUMEPHI).
OMmnupudeckas u CTpykrypHasi popmyibl. [IpuBecTi mpumepsi.

N3omeps! u romonoru. [Ipusectu npuMepsl.

JlaTp onpeneneHue KOBAJIEHTHOM CBsA3U. [IpuBecTu npumepsl.

JlaTe onpeneneHue HOHHOU cBs3U. [IpuBecTr mpumepsl.

JlaTe onpeneneHre BOAOPOAHOM CBs3U. [IpuBecTr mpumepsl.

© oo N kD

JlaTp onpeneneHue MeTauIndecKon cBssu. IIpusectu npumepst.

=
o

. Jdate onpenenenue o u n cBs3u. llpuBeaure npumepsl.

[
[

. Uro Takoe BaneHTHOCTH? [IpuMephl 37IEMEHTOB € MOCTOSIHHON BaJI€HTHOCTBIO.

=
N

. Ctpoenue Tabnuibl MeHpeneesa.

=
w

. CrpoeHnue siapa.

[EEN
SN

. CTpoeHue »1eKTPOHHON 000I0UKH aToMa.

=
ol

. Oxcuppl. Knaccudukarus 1 HOMEHKIIATypa OKCHJIOB.

=
»

. T'unpokcunel. Knaccudukaiys 1 HOMEHKIATYpa TUIPOKCHIOB.

[
\l

. Comu. Knaccudukaiiys 1 HOMEHKIIATypa COJEH.

=
[00]

. Kucnoter. Kimaccuukanust 1 HOMEHKIIaTypa KUCTIOT.

=
©

. Kimaccudukanmst XuMuueckux peakuui.

N
o

. OBpatumsble U HEOOpaTUMbIe XMMUYECKHE PEAKIINH.

N
=

. CKOpOCTh XMMUYECKON pEaKLUH.

N
N

. Xumnueckoe pasHosecue. [Ipunnun Jle [larense.
Heopranuueckass xummusi:

["anoreHsl: crmocoObl MOTy4YeHUs,, XUMUUYECKHE CBOMCTBA, IPUMEHEHHE.

Kucnopoa: cnocoOsl mosryueHust, XUMUYECKAE CBOWCTBA, TPUMEHEHHE.

Bonopon 1 ero coeqHeHus: Coco0bl MOTYYEeHUs, XHMUYECKUE CBOICTBA, IPUMEHEHHE.
Cepa u ee coeJMHEHUS: CIIOCOOBI MOTYYEHHUs, XAMUYECKHE CBOMCTBA, IPUMEHEHHE.
VYTraepos ¥ ero COeAMHEHUS: CIIOCOOBI MOTy4YeHUs, XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
A3BOT M ero CoeIMHEHUS: CIIOCOOBI MOTyUeHHsI, XUMUYECKUE CBOWCTBA, IPUMEHEHHE.
[[lenoyHBIC METAJUTIBI: CIIOCOOBI MOYYCHHS, XUMHUYECKUE CBOMCTBA, TPUMEHECHHUE.

N GO~ wWwdPE

[Ilenouno3eMenbHbIE  METAUIBI:  CIIOCOOBI  TMOJYYeHHs, XUMHUYECKHE CBOICTBa,

pUMEHEHHE.

9. AMIOMMHMH H €ro COEIMHEHHUS: CIOCOObI TOJY4YEeHHs, XUMHUECKHE CBOWCTBA,
pUMEHEHHE.

10. XKene3o u ero coeAMHEHMsI: CIOCOOBI MOJTyUYEHHS, XUMUYECKHE CBONCTBA, TPUMEHEHHUE.

Il cemecTp Opranuyveckasi XuMusi:

1. Ankasbel: cnocoObl IOJIy4€HHs, HOMEHKIATypa, H30Mepusi, XUMHUYECKHE CBOICTBa,
IIPUMEHEHHUE.
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2. AJKeHbI: cHocoObl TOJNy4eHHUs, HOMEHKIIaTypa, M30Mepusi, XUMHUYECKHE CBOICTBa,

IIPUMEHEHHE.

3. AJNKHMHBI: CcHOCOOBI TMONYyYEHHs, HOMEHKJIATypa, H30MEpHs, XHMHUYECKHE CBOICTBa,

IIPUMEHEHHE.

4. OaHOATOMHBIE CIUPTHI: CIIOCOOBI MOMYYEHHUs, HOMEHKIATypa, U30MEpHs, XMMUYECKUE

CBOMCTBA, IPUMEHEHUE.

5. Anpaeruapl U KETOHBI:

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBBIE KHUCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. Cnoxuble >3(upsl:

pUMEHEHHE.
8. XKupsl, mpuMeHeHHE.

9. Vruesonsl.

Knaccudukarus

CIIOCOOBI

MOJIyUCHMUA,

YTJIEBOJIOB.

XUMHUYCCKHUC CBOﬁCTBa, IMPUMCHCHUC.

HOMEHKJIATypa,

Crioco0bl

10. AMHUHOKHCIIOTBI: CIIOCOOBI OJTYYEHUs!, Ha3BaHUs, XUMHUECKUE CBOMCTBA.

11. benku. UX poJib B ’KM3HU KUBOTO.

5.1. Onucanue mMKaJjJ ONeHUBAHUA

CIIOCOOBI MOJIYUCHHA, HOMCHKJIATYpa, U30MCPUA, XUMUUYCCKUC
CIIOCOOBI MOJIYUCHH, HOMCHKJIaTypa, H30MCpHA, XUMUYCCKHC

XHMHUYECKHE CBOMCTBA,

MOJIYUCHUA MOHOCaxapuaos,

HO HCKOTOpPLIC C
HEAO0UYCTaMH.

NuaukaTopsl | HeyI0BJIETBOPU | YAOBJIETBOPHUTE/b
XOpo1Io OTJINYHO
KOMIIeTeHIIHU U TeJbHO HO
YpoBeHb 3HAHUU
YpoBeHb
. B o0BeEME, N
YpoBeHb 3HaHUU 3HAaHUU B
MuHUMaIIBHO COOTBETCTBYIOIE
HIDKE . 00BeEME,
JIOITY CTUMBI M nporpamme
IMonnoTa MHUHHUMAaTbHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHUH. | MOATOTOBKH.
3HAHUI TpeOOBaHUH. eM
Jonymeno MHoro | JlonyiieHo
Nmenn MECTO IporpaMmme
HErpyObIX OIMHUOKU. | HECKOJBKO
rpyObie OIINOKH. MIOATOTOBKH,
HErpyOBbIX
6e3 oImunooK.
OInO0K
IIponemoHncTpupo | IIpogemoncrpu
BaHbI BCE | pOBaHbI BCE
IIponeMOHCTPUPOB | OCHOBHBIE OCHOBHBIE
IIpu  pemenun
aHbI OCHOBHBIE | yMeHHUs. PereHsl | ymenus,
CTaHIAPTHBIX
ymeHusa. Pemensl | Bce OCHOBHBIE | PEILIEHBI BCE
3a1a4 HE
TUTIOBBIE 3a/layul C | 33/1a4u C | OCHOBHBIE
Hannumue MPOJIEMOHCTPUPO
. HEerpyOBIMU HEerpyObIMU 3a/1a4un C
yYMeHu# BaHbl OCHOBHBIE
OILITMOKaMHU. OILITMOKaMU. OTJIEJIbHBIMU
YMEHHUS.
BrinosiHeHBI BCE | BBINOMIHEHBI BCE | HECYLIECTBEHH
Nmenn MECTO
3alaHusl, HO HE B | 3a/laHus, B | BIM
rpyOble OIIMOKH.
MIOJTHOM 00BeMe. MOJTHOM  00beMe, | HeIoueTaMH,

BBITITOJIHCHBI BCC

3aJaHusg

B
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IIOJIHOM

obbeMme.
CcdopmupoBaHHO
CTb KOMIIETECHIINU
CdhopmupoBaHHOCT
B nenom | ChopmupoBanH
b KOMIIETEHIINH
COOTBETCTBYET OCTh
COOTBETCTBYET
Komnerenmuss B TpeOOBAaHUSAM, HO | KOMIETEHIIUU
. MUHUMAaJIbHBIM
MOJTHOH Mepe He €CTb  HEIOYETHI. | IIOJHOCTHIO
TpeOOBaHUSM.
copMupoBaHa. Nwmeromuxcs COOTBETCTBYET
Nmeromuxcs . .
Nwmeromuxcs . . | 3HaHMI, yMeHHMH, | TpeOOBAHUSAM.
. . | 3HAHWIH,  yMEHWIA,
3HaHUH, yMEHHH, HaBBIKOB u | Imerommxcs
HaBBIKOB B IEJIOM .
XapakTepucTH | HAaBBIKOB MOTHBALIUU B | 3HAHUI,
JIOCTaTOYHO TSt .
Ka copMH- | HEIOCTATOYHO LEJIOM YMEHUH,
pereHus
POBAHHOCTH ISt pereHus JIOCTaTOYHO JUIsl | HABBIKOB u
MPAKTUYECKUX
KOMIIETEeHIUH | IPAKTHYECKUX pereHus MOTHBAaLlUM B
(mpodeccroHanbHbI .
(mpodeccronans MPAKTUYECKUX MOJTHOW ~ Mepe
X) 3a7ad4, HO
HBIX) 3az1a4. 5 (mpodeccronanb | 1OCTaTOYHO TS
Tpedyercst
Tpebyercs peby HBIX) 3aJa4, HO | pelIeHUs
JONOJTHUTEIbHAS
IIOBTOPHOE Tpedyercs CIIOKHBIX
MPaKTHKA o
o0yueHue JONOJTHUTEbHAS | PAKTUYECKUX
OO0JIBLITMHCTBY
IIPaKTHKA no | (mpodeccuonan
MPAKTUYECKUX
HEKOTOPBIM BHBIX) 3a/a4.
3ajay.
npodeccuoHanbH
BIM 33J]a4aM.
YpoBennb
chopmu- . . .
Husknii Hwuxe cpennero Cpennuit Belicoknii
POBAHHOCTH
KOMIIeTeH Ui
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