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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI A CIIUTLIAHBI

OVYIIL.07 Xumus

1.1. MecTo IMCHUILUIMHBI B CTPYKTYPe OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI:
Hucnunmuaa OYIL.07 Xumus sBiseTcs: 0053aTeIbHON 4acThio 00111e00pa30BaTEIbHBIX TUC-
uummmH OOIT B coorBercTBrH ¢ PI'OC CIIO no cnenmanbrHoctd 36.02.03 300TexHus.

Lesb 1 n1aHupyeMble pe3yJibTAaThl 0CBOECHHUS TUCHUIIIHHBI:

Copep:xanuie mporpaMMbl 00111€00pa30BaTeIbHON JUCIUILTUHBI XMMHUSI HAIIPAaBJIEHO HA I0CTH-
JKEHUE PE3YJIbTATOB €€ U3y4eHUs B cOOTBETCTBUU ¢ TpeboBanusMu @I'OC COO ¢ yuerom npodeccu-
oHanpHOM HanpasiaeHHoctu ®I'OC CIIO.

Ocoboe 3HaueHne AUCHUILTMHA uMeeT npu GopmupoBanuu u passurun OK-1, OK-2, OK-4,

OK-7.

Koa u naumenoBanue
bopMUpyeMbIX KOM-

HJIaHI/IpyEMbIe pe3yabTaTbl 0CBOCHUSA TUCIHUIIINHDLI

HEeTEHINN Oo0mme JucuuruinHapHbIe
OK-01 Beibuparscro- | B 4actu TpyaoBoro Bocruranus: BJIAJIETh CHUCTEMON XHMHYECKHX
co0BbI peuieHust - TOTOBHOCTb K TPYZAY, OCO3HAaHUE LEHHO- | 3HAHWM, KOTOPas BKJIIOYAET: OCHO-

3aj1a4 mpodeccuo-
HaJIbHOU
JIeATeIIbHOCTH TIpUMeE-
HHUTEHHO K
pa3JIMYHBIM KOHTEK-
cTam

CTH MacTepcTBa, TPYAOTIO0HE;

- TOTOBHOCTh K aKTHBHOW JA€ATEIbHOCTH
TEXHOJIOTMYECKOM M COLMAJIBHOW HAIIpaB-
JICHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,
TUTAHUPOBATh U CAMOCTOSTEIBHO BBITIOJN-
HAThH TaKYyO JICATEIHHOCTb;

- UHTEpeC K pa3nyHbIM cdepam mpodec-
CHOHAIILHOM JIESTEILHOCTH.

OBnajsieHre YHUBEPCATBLHBIMH yUe€OHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 0a30BbIC JTOTUYECKUE JCHCTBHUS:

- CaMOCTOSITeNFHO (POPMYITHPOBATH U aK-
Tyallu3upOBaTh MPOOIeMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECTBEHHBIA MPU3HAK
WM OCHOBAHUS JJIi CPAaBHEHHS, KJIACCHU-
¢ukarmuu U O0O0O0OIIEHHUS;, -OMPEeIsITh
LEJN IeITeIbHOCTH, 3371aBaTh MapamMeTphl
U KPUTEPHUH WX JIOCTH)KCHUS, - BBISBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pac-
CMaTpPUBAEMBIX SBICHUSX; - BHOCUTH KOP-
PEKTUBHI B JIEATEIHHOCTh, OIEHUBAThH CO-
OTBETCTBHE pPE3YyJIbTATOB IIENSIM, OICHU-
BaTh PUCKU MMOCIECTBUHN IeATEIbHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU
pEIICHUH XU3HESHHBIX MPOOIeM

0) 6a30BbIC HCCIEAOBATEIIBCKUE JICHCTBHUS:
- BJIaJIETh HABBIKAMU Y4eOHO-HMCCIE0Ba-
TEJIIbCKOM M TNPOEKTHOM JEATEIIbHOCTH,
HaBBIKAMU pa3perieHus MpooieM;

- BBIBJSTH PUYUHHO-CIICICTBECHHBIC
CBSI3M U aKTyaJIM3UPOBATh 33]1a4y, BBIIBU-
raTb TUIOTE3y €€ peUIeHUs, HaXOIUTh

BOIIOJIATAIOINNE TOHATHS (XUMH-
YECKHUH DJIEMEHT, aTOM, 3JIEKTPOH-
Hasg oOoiouka aroma, s-, p-, d-
AJICKTPOHHBIC OpPOHMTATH aTOMOB,

HOH, MOIJICKYIJIA, BaJICHTHOCTD,
SJICKTPOOTPUIATCIIBHOCTD, CTEC-
INCHb  OKHUCJIICHUA, XHUMHYCCKas

CBA3b, MOJIb, MOJISIPHAsI Macca, MO-
JSIPHBIA 00BEM, YIJIEPOAHBIN CKe-
neT, GyHKIMOHANbHAs TpyIIa, pa-
JMKaJ, ©30Mepusi, U30Mepbl, FOMO-
JIOTUYECKHUH Psizl, TOMOJIOTH, yIJle-
BOJOPOABI, KHCIOPOJA- U a30TCO-
JeprKaliie COeJUHEeHNs, OM0JIOTu-
YeCKU aKTUBHbIE BEILECTBA yrJe-
BOJBI, JKUPBI, OEIKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BbI-
COKOMOJIEKYJISIDHBIE COEAMHEHHS,
KpUCTAJIJINYECKasl peleTKa, TUIIbI
XMUMUYECKUX peakiuil (OKUCIH-
TEJbHO-BOCCTAaHOBUTEINbHBIE,
9K30-U DHAOTEPMUUYECKUE DEAK-
WA UOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTBI,  HEJJIEKTPOJIMTHI,
JNEKTPOJUTHUYECKAs  JAMCCOLHA-
LUs, OKHCIUTENb, BOCCTAaHOBU-
TeJb, CKOPOCTh XUMUYECKOU peax-
UM, XHUMHYECKOE paBHOBECHE),
TEOpUU M 3aKOHBI (TEOPUS XUMHU-
YECKOTO0 CTPOEHUSI OPraHUYECKUX
BemiecTB A.M. byTtiepoBa, Teopus
WIEKTPOJIUTUYECKOU
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apryMeHTHl i1 JI0Ka3aTelhCTBA CBOMX
YTBEP)KIACHUM, 3a7aBaTh MapaMeTpbl H
KPUTEPHUU PEIICHHS;

- aHAJIM3UPOBAThH IMOJYUYEHHBIE B XOJIE pe-
IICHUST 3aJa4d PEe3yJIbTaThl, KPUTHYCCKH
OIICHUBATh MX JIOCTOBEPHOCTH, IPOTHO3HU-
pOBaTh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMeTh TIEPEHOCHTH 3HaHUS B IO3HABa-
TEJIBHYIO U MPAKTHYECKYI0 O0JIACTH KU3-
HEESTEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpEeAMETHBIX 00J1acTeH;

- BBIJIBUTATh HOBBIE HJICH, TIpeIjIaraTh Opu-
TUHAIBHBIC TOJIXOJbI U PEIICHUS U CIIO-
COOHOCTh MX HCIIOJL30BAHHMSA B IIO3HABA-
TEJIbHOW M COLIMaIbHON MTPAKTUKE

JIMCCOLMAIINH, TEPUOJUIYECKUH 3a-
koH J[.M. MenaeneeBa, 3aKOH CO-
XpaHEHUsI Macchl), 3aKOHOMEPHO-
CTH, CHMBOJINYECKH A3bIK XUMHH,
(dakToNOrMUecKue CBEACHUS O
CBOMCTBAax, COCTAaBE, OJIYYEHUU U
0€30MMacHOM HCIIOJIb30BAHUH BaX-
HEWIIMX HEOPraHM4EeCKUX M opra-
HUYECKUX BEIIECCTB B OBITY U MTPaK-
TUYECKOW JESTENbHOCTH 4eJlo-
BEKa;

- YMETb BBISBJIATh XapaKTEpHBIE
MPU3HAKU U B3aUMOCBSI3b U3yUECH-
HBbIX MOHSATHM, NPUMEHITh COOT-
BETCTBYIOIIME TMOHATUSA TPHU OIHU-
CaHUU CTPOEHHMS U CBOICTB HEOp-
FaHUYECKUX U OPraHUYEeCKUX Be-
LIECTB U UX MPEBPALICHUN; BbISB-
JSATH B3aUMOCBSI3b  XUMHUYECKHUX
3HaHUM C MOHATHUSIMU U IIPEICTaB-
JIEHUSMH JIPYTUX €CTECTBEHHOHA-
YYHBIX IIPEIMETOB;

- YMETh HCIOJB30BaTh HAUMEHO-
BAHMS XUMHUYECKUX COCIUHEHUMN
MEKIYHAPOJHOTO COK3a TEOPETH-
YECKOW M NPUKIAJAHOW XMUMHUU U
TPUBHUAJIbHBIE HA3BaHUs BaKHEM-
IIMX BEIIeCTB (ITHIICH, alleTUJIEH,
riuepud, ¢exon, U Gopmainbie-
TUJ, YKCyCHasi KUCJOTa, TJIUIIMH,
yTrapHBIU ra3, yrieKHUCIblil ras, am-
MHUaK, ranieHas U3BeCTb, Heraiie-
Hasi U3BECTh, MUTHhEBAsI COMA U APY-
T'HX), COCTaBIATH (POPMYIIBI HEOP-
TaHUYECKUX U OPraHUYECKUX Be-
LIECTB, YPABHEHHS] U XUMHUYECKHUX
peakiuii, OOBSICHATb HUX CMBICI;
MOATBEPKJATh XapaKTepHbIE €€
XUMHUYECKHE CBOMCTBA BENIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEH-
TaMH M 3alHUCSIMHU ypaBHEHUH XH-
MUYECKHUX PEaKIIHil; - yMEeTh ycTa-
HaBIIMBATh MPUHAIJIC)KHOCTh U3Y-
YEHHBIX HEOPraHUYECKUX U Opra-
HUYECKUX BEIICCTB OIpeCIICH-
HBIM KJIACCaM U TPYIIIaM COeIUHE-
HUW, XapaKTepU30BaTh UX COCTaB
Y BOXHEMIIME CBOMCTBA; ONpeJe-
JSATh BUABI X XUMHUYECKUX CBSI3EH
(KoBasieHTHAasl, UOHHAs, METAJIU-
4yeckas,  BOJOpOAHAs),  THUIBI




KPUCTAINTMYECKUX PEIIETOK Be-
IIECTB; KJIACCU(PUIMPOBATH XUMHU-
YEeCKUE PeaKInu;

- chopMUpPOBaTh NPEICTABICHUS:
O XUMHYECKOH COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW  KapTUHBI
MUpa, POJIM XUMUH B TIO3HAHUU SIB-
JIEHU - mpupojsl, B popMHUpoBa-
HUUW MBIIUICHUS ¥ KYJIbTYPBI JINY-
HOCTH, ee (PYHKLIMOHAJIbHOI Tpa-
MOTHOCTH, HEOOXOTUMOW sl pe-
[IEHUs] MPAKTUYECKUX - 3a1ad U
HKOJIOTUYECKU 0OOCHOBAHHOTO OT-
HOILIEHUSI K CBOEMY 3J0POBBIO H
MIPUPOAHON CpelE;

- YMETb MPOBOAUTH PACUEThl IO
XUMHYECKUM (OpMyJIaM U ypaB-
HEHUSIM XUMHUYECKHX peakUuid ¢
HCIO0JIb30BaHUEM (PU3HUECKUX Be-
JUYHH, XapaKTepU3YIOIUX Belle-
CTBa C KOJMYCCTBCHHON CTOPOHBI:
Macchl, oObeMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJMYECTBA Be-
IIECTBA; MCIOJIb30BaTh CHUCTEM-
HbIC XHUMHYECKHUEC 3HAHUS JIJIS PH-
HATUS PEIIEHUl B KOHKPETHBIX
KU3HEHHBIX CUTYaIlMsIX, CBS3aH-
HBIX C BEUIECTBAMH U MX MPUMEHE-
HUEM




OK-02 Ucnonap3oBaTh

COBpPEMEHHBIE
cpencraa HIOHCKA,
aHaIM3a u
UHTEPIpETaluH
UH(pOpMAIHH, u
UH(OPMAIMOHHBIE
TEXHOJIOTUU TUIST
BBIIIOJIHEHUST  33j1ad
npodeCCHOHATEHON
JeATEIbHOCTH

B o0Oyacti 1eHHOCTH HAay4HOTO IO3HA-
HUSL:

- c(hOpMHPOBAHHOCTE MHPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEH-
HOW MPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TIOJUKYJIBTYPHOM MHUPE; -
COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHTa-
TEIBCKOW KYJIbTYPBI KaK CPEJCTBa B3au-
MOJICHCTBHUS MEXKTy JIFOJIbMHU M TO3HAHUS
MUDA;

- OCO3HAHHUE IICHHOCTH HAyYHOM JICATEIIb-
HOCTH, TOTOBHOCTH OCYIIECTBJISATH IPO-
CKTHYIO M UCCIIEIOBATEIbCKYIO JCSTEIb-
HOCTh MHIUBUAYAIHHO U B TPYIIIIC.
OBnajeHre yHUBEPCATIbHBIMU YUEOHBIMU
IM03HABATEJIbHBIMU JCHCTBUSIMH:

B) paboTa ¢ nH(pOpMaITUCH:

- BJIAJICTh HABBIKAMU MOJTYYCHUS HHOP-
MAaIUHU U3 KICTOYHHKOB Pa3HBIX THUIIOB, Ca-
MOCTOSITEJIBHO ~ OCYIIECTBIISTH  ITOMCK,
aHaJIN3, CHCTEMATH3aIMIO0 U HHTEPIIPETa-
U0 WHGHOPMALMU PA3JIMYHBIX BUJIOB U
(dbopM IpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMa-
Tax C Y4eTOM Ha3HaYeHUs WHPOpMAIUU
U 1IEeJIeBOM ayJaUTOPHUH, BBIOMpAsl OMTHU-
MaJTbHYI0 (hOpMY MPEACTABIICHUS H BU3Y-
aJN3allny,

- OIICHWBATh JIOCTOBEPHOCTH, JICTUTHUM-
HOCTh WH(pOpPMAIIUU, €€ COOTBETCTBUE
MIPABOBBIM U MOPAIBHO-3THYECKUM HOP-
MaM;

- KICTIOJTB30BATh CPEJICTBA HH(POPMAITHOH-
HBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B PCIICHWU KOTHUTHBHBIX, KOMMYHUKA-
TUBHBIX U OPTaHU3AIMOHHBIX 337124 C CO-
OnmoiecHNEeM TPeOOBAHHWM APTOHOMHKH,
TEXHUKU 0€30MMacCHOCTH, TUTHEHBI, PeCcyp-
cocOepeKeHUsI, TTPABOBBIX M ITHUYECKUX
HOPM, HOpM HH(POPMAIIMOHHOH Oe30mac-
HOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS H
3amuThl  UHGOpPMAIUU, HHPOPMAIHOH-
HOM 0€30IMaCHOCTH JIMYHOCTH

- YMETh IJIaHUPOBATh U BBIMOJ-
HSTh XUMHYECKHUN dKCIICPUMEHT
(mpeBpallieHusT  OpraHUYecKuX
BEIICCTB IPH HArpeBaHUU, IIO-
Jy4YeHHe STUJICHAa U H3Yy4YCHHE
€ro CBOWCTB, KAUECTBEHHBIE pe-
aKLMU Ha albpJeruibl, KpaxMmal,
YKCYCHYIO KHCJIOTY; JIeHaTypa-
1usi OCNKOB TPH HAarpeBaHWH,
[[BETHBIE peaKIK OEJIKOB; Mpo-
BOJUTH PEAKIMH HOHHOTO 00-
MEHa, OINpeAeNsiTh Cpeay BOI-
HBIX PAcTBOPOB, Ka4eCTBEHHBIC
peakuuu Ha cynbdar-, kapOo-
HaT- U XJOPHUA-aHUOHBI, HA Ka-
THOH aMMOHMS; pelIaTh JKCIe-
pPUMEHTANbHBIE 33aJa4d IO Te-
mMaM "Meramnei" u  "Hewme-
TauTbl") B COOTBETCTBUH C TIpa-
BUJIAMH TEXHUKU OC€30MMaCHOCTH
pu 0OpallleHuu C BEIIeCTBAaMU
U JabopaTopHBIM 000pYIOBa-
HUEM; TIPEICTaBIATh Pe3yJlb-
TaThbl XUMHUYECKOIO SKCIIEpPH-
MeHTa B (popMe 3alHCH ypaBHE-
HUN COOTBETCTBYIOIUX pEaK-
Ui 1 GOPMYyIHUPOBATH BHIBOJIBI
Ha OCHOBE JTHX PE3yJbTaTOB; -
yMETh aHaJIN3UpPOBaTh XHUMHYE-
CKyI0 HH(pOpPMAIHIO, TOJydae-
MYH0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoit uH(pOpMa-
UM, ceTh VIHTEpHET U JpyTHe);

- BJAI€Th OCHOBHBIMH METO-
JaMH HAyYHOTO IIO3HAHUS Be-
IIECTB M XHMHYECKUX SBICHHI
(HabmoieHune, U3MEPEHHE, KC-
NEPUMEHT, MOJEIUPOBAHHE); -
YMETh TMPOBOJUTH PACUYETHI IO
XUMHYECKHM (OpMYJIaM H ypaB-
HEHUSM XUMHUYECKUX PEAKIIHH C
WCIIOJIb30BaHUEM  (U3UYECKUX
BEJIMYMH,  XapaKTepU3YIOIIUX
BEIIeCTBA C KOJHMYECTBEHHOH
CTOPOHBI: Macchl, o0beMa (Hop-
MaJibHbI€ YCIIOBHSI) ra30B, KOJU-
YecTBa BEIIECTBA, MCHOJb30-
BaTb CHCTEMHBIE XHMHUYECKHE
3HAHUS JIUIS IPUHATHS PEIICHUI
B KOHKPETHBIX >KU3HEHHBIX CH-
TyanusiX, CBS3aHHBIX C BeIIe-
CTBAMH M UX TPUMEHEHUEM




- OLICHMBATh JIOCTOBEPHOCT,
JETUTUMHOCTh MH(POpPMAIUHU, €€ COOTBET-
CTBHE MPABOBBIM M MOPAIbHO- 3TUYCCKUM
HOpMaM;

- UCIIOJIb30BaTh cpencTa
MH()OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B pEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX M OPTaHHU3AIIMOHHBIX
3a7a4 ¢ COOJI0ICHNEM TPeOOBaHUIIPTOHO-
MUKH, TEXHUKH O€30MaCHOCTU, TUTUEHBI,
pecypcocOepeeHus, IPAaBOBBIX U 3TH-
YECKUX HOPM, HOPM HH-
dhopmarmoHHOM 0€3011aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U
3anMThl MHGOpMAIMK, WH(POPMAIMOHHON
0€30MaCHOCTH JJUYHOCTH

OK-04 DddextuBHO
B3aUMO/ICHCTBOBATh W

paboTaTh B
KOJUICKTUBE u
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO, U CaMo-
ONPECIICHUIO; - OBJIAZICHUE HaBbIKAMU
y4e0HO-UCCIIEI0BATENbCKOM, IPOEKTHOM
Y COLMAIbHOM AESTEIbHOCTH;

OBnasneHre yHUBEpCaJIbHbIMU KOMMYHH-
KaTUBHBIMU JIEHCTBUAMM: 0) COBMECTHAas
JIeSITEJIbHOCTh: TIOHUMATh U UCIIOJIb30BaTh
IIPEUMYIIECTBA KOMaHIHON U UHAMBUIY-
IBHOW paboTHI;

- TIPUHUMATh LIEJIU COBMECTHOM JEATEIb-
HOCTH, OpPraHU30BBIBATH U KOOPJAUHHUPO-
BaTb JIEUCTBHA IO €€ JOCTHXKEHHUIO: CO-
CTaBJATh IUIAH JCHCTBUH, PACIPEIEIATh
pOJM C Y4EeTOM MHEHMH YYacTHHUKOB 00-
Cy)KJaTb pe3yJibTaThl COBMECTHOH pa-
OOTHI;

- KOOPJIMHUPOBATH U BHIOJHATH PadOTy B
YCIIOBUSIX PEABHOTO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBIISATH MTO3UTUBHOE CTpaTeruye-
CKO€ TOBEJICHUE B PA3JIMYHBIX CUTYalUsX,
HPOSIBJIATE TBOPYECTBO U BOOOpPaXKEHHE,
OBbITh MHUIIMATHBHBIM.

OBnazneHne YHUBEPCAIBHBIMU PETYIISITUB-
HEIMH JTEUCTBUSIMU:

I') IpuHATHE ce0s U IPyTuX Jrojei:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JIpY-
TUX JIFOIEH IPU aHAJIU3E PE3YJIBTATOB JIEs-
TEJIbHOCTH;

- IPU3HABATh CBOE NPaBO M IIPABO JIPYrHX
J0/Iel Ha OMIMOKH; - pa3BHBATh CIIOCO0-
HOCTb ITOHUMATh MHP C MO3ULUHU IPYroro
YyenoBeKa

- YMETh TUTAHUPOBATh W BBIMOIHATh
XUMHUYECKUN IKCIIEPUMEHT (IIpeBpa-
[ICHUS] OPTaHMYECKUX BEIECTB MPH
HArpeBaHWU, MOJYYCHUE DTUJIICHA W
U3yYCHUE €ro CBOMCTB, KaueCTBCH-
HBIC PEaKIMU Ha aJIbJCTUbI, Kpax-
MaJl, YKCYCHYIO KUCIIOTY; JieHaTypa-
1usi OCJIKOB MPU HArpeBaHUU, IIBET-
HBIC pEaKIUU OCJIKOB; IMPOBOIMTH
pEaKIMi MOHHOTO OOMEHa, ompeie-
JSITh CpPelly BOJHBIX PAacTBOPOB, Ka-
YECTBCHHBIC peaKkiuu Ha Cynbdar-,
KapOOHAT- U XJIOPHU/I-aHUOHBI, HA Ka-
THOH aMMOHHMS; pelaTh SKCIEepPH-
MEHTaNbHEIE 3aJa4d 10 TeMaM "Me-
tayuel" 1| "Hemeramnsl") B cooTBer-
CTBUM C TMpaBHJIAMU TEXHHUKH 0€3-
OTaCHOCTH TpH 0OpaIeHUH C Bele-
CTBaMH U JIAOOPaTOPHBIM 000PYI0-
BaHHUEM; MPEJCTABIATh PE3YIIbTATHI
XUMHYECKOrO  OKCIEPHUMEHTa B
(hopMe 3arucu ypaBHEHHU COOTBET-
CTBYIOIIMX PEAKIUi ¥ POpPMYyITUpPO-
BaTh BBIBOJBI Ha OCHOBE 3THUX pe-
3yJIbTAaTOB




OK-07 ConeticTBO-
BaTh COXPAHCHUIO
OKpYKaroIlei cpeibl,
pecypcocOepeKeHuto,
MPUMEHSTH 3HAaHUS 00
W3MEHEHUU KIIMMaTa,
MPUHLIUIIBI OepeKITH-
BOT'O TIPOM3BOJICTBA,
3¢ PeKTUBHO EHCTBO-
BaTh B YPE3BBIYAITHBIX
CUTYyAaIMSIX

B o0macTy 5K0JI0rH4ecKoro BOCIUTaHUS:

- c(hopMUPOBAHHOCTH  HKOJIOTHYECKOM
KYyJbTypbl, IIOHUMAHUE BIIUSHUS COLU-
aJIbHO-DKOHOMHYECKHUX IIPOLECCOB Ha CO-
CTOSIHUE NPUPOJAHON U COLIMAIIBHOM CPEJibl,
OCO3HaHME TJI00AIBHOTO 3KOJOTHUYECKUX
po0JiemM; xapakrepa

- IUIAHUPOBAaHUE M OCYLICCTBIICHUE HCH-
CTBUI B OKpYXalolleil cpele Ha OCHOBE
3HaHUA LIeJIed YCTOMYMBOIO Pa3BUTHUSA 4e-
JIOBEYECTBA; AKTUBHOE HENPUATUE -
CTBUM, IPUHOCAIIMX BPEI OKPYKAIOIIECH
cpene;

- YMEHHUE MPOTHO3UPOBATH HEOIATONPHUST-
HBIE 3KOJIOTMYECKUE TOCIEACTBUSA Mpea-
MPUHUMAEMBbIX JEHUCTBUH, MPEIOTBPAILLIATH
UX;

- pacLIMpEHNE ONbITA JEATENBHOCTH IKOJIO-
TUYECKOI HAlpaBIEHHOCTH;

- OBJIaJICHUE HaBbIKaMHU Y4eOHO-HCCIIE0-
BATEJIbCKOM, MPOEKTHON U COLIMANIbHOU Jie-
SATEILHOCTU

- chopMUPOBATH MPE/ICTABICHHUS:
0 XHMMHUYECKOW COCTaBJSAIOLIEH
€CTECTBEHHOHAyYHONW  KapTHUHBI
MHpa, POJIM XUMHUH B IO3HAHUH SIB-
JeHuil npupoasl, B (hopmupoBa-
HUU MBIIUICHUS U KYJbTYPhI JHY-
HOCTH, €€ (DYHKUHMOHAIIbHOH Tpa-
MOTHOCTH, HEOOXOTUMOU NSl pe-
HIEHUS MPAKTUYECKUX 3aJad U
9KOJIOTHYECKHA 00OCHOBAHHOTO OT-
HOIIEHUS! K CBOEMY 3J0POBBIO U
MIPUPOAHON CpelE;

- YMEeTh COOJIOAATh MpaBUiIa KO-
JIOTUYECKH 11€JI€CO00pPa3HOTo IO0-
BeJIcHUsS B OBITY U TPYJIOBOM Jesi-
TETBHOCTH B IEISIX COXPAaHCHHS
CBOETO 3J0pPOBbSl U OKpYyXkarouen
MPUPOTHON  Cpellbl; yYUTHIBATH
OMAaCHOCTb BO3/ICHCTBUSI HA )KUBbBIC
OpraHu3Mbl ONPENEIECHHBIX Be-
LIECTB, MTOHUMAsi CMBICI IOKa3a-
TeIs TPENeNIbHOW JOIyCTUMOMN
KOHLEHTpaLUU

2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

2.1. O0beM y4eOHOI TUCHUTINHBI U BUABI y4eOHOH padoThI

Buj yue6Hoii padoTsl

O0beM 4acoB

¢opma o0yuenus

OYHast
O6bem 00pazoBaTeTbHON MPOTrPAMMBbI IUCIUTUINHBI 72
B TOM YHCJI€:
— TeOopeTHYecKoe 00yueHue 32
— TPaKTUYECKUE 3aHATUA 32
CamocrositesibHast pabora 8

HpOMC)Ky'TO‘-IHa}I aTTecraiui - 3a4eT




2.2 TemaTuyecKMii IJIAH M COJEPKAHUE JUCHUILITHMHBI « X UMM
2.2.1 TemaTu4eckmii IJIaH U coAepKaHUE TUCHUTLIUHBI

HaumenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro MmarepuaJia u popmsl
OpraHu3alNuM AesiITeJIbHOCTH 00yYAIOIIUXCS

Oo0beM, akag. 4/ B
TOM 4yucJje B popme
NPAKTHYECKOI
NMOAr0TOBKH, aKaJ
q

dopmupyembie
KOMIETEHIINU

1

3

Paznes 1. OcHOBBI cTpPOEHHS BelleCTBA

8/4

Tema 1.1 CtpoeHnue
aTOMOB XMMHYECKHUX
3J1IEMEHTOB U NPUPOAA
XHMHYECKOH CBA3M

Conep:xanue

4

1. CoBpemMeHHAas MOJIENTb CTPOCHHUS aTOMA.
CHUMBOTHYECKUH SA3BIK XUMUAW. XUMHYECKUHI
3JIeMEHT. DIEKTPOHHAs KOHPUTYpaLusi aroMma.
Kiraccudukanus XuMIIecKuX JIEMEHTOB (S-, -
, d-omemenTbl). BaneHTHBIE  3JEKTPOHBI.
BanenTtHOCTb. DneKTpoHHAas pupoIa
XUMUYECKOH CBSI3U. DNEKTPOOTPULATEILHOCTb.
Bumer  xuMudeckod — cBs3M  (KOBaJICHTHAs,
WOHHAsl, MeTaUIM4YecKasi, BOAOPOJHAs) H
CrocoObI ee 00pa3oBaHMUs

2. lIpakTuueckoe 3ansaTue Nel: Pemienue
3aJJaHUid HAa  HCIIOJB30BaHHE  XHUMHUYECCKOM
CHMBOJINKM ¥ Ha3BaHWM COCOWHCHWH IIO
HOMEHKIIAType MEXAYHAPOJAHOTO coro3a
TEOPETUYECKOM W IPUKJIAJHOW XMMUU H
TPUBUAJIBHBIX  HA3BaHUM i1 COCTaBJICHUA
XUMHYECKUX dbopmyn JIByXaTOMHBIX
COCIMHEHU (OKCHUJIOB, CYJIL()UIOB, THAPUIOB U
T.I1.) ¥ JPYTHX HEOPTAaHUYECKUX COEAMHEHHUN
OTJICBHBIX KJIACCOB.

OK 01

Tema 1.2
Ilepuonnyeckmnii
3aKkoH u Tadauna [U.
MemnpaeneeBa

Copep:xanue

3. llepuommueckas cuCTeMa XHUMHYECKHX
anemeHTOB /.M. Menneneera. @u3ndeckuil
CMBICIT [lepuoauueckoro 3aKOHA JLN.
MenneneeBa.  3aKOHOMEPHOCTH  W3MEHEHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX
UMM TIPOCTBIX W  CIIOKHBIX  BEIIECTB B
COOTBETCTBHHM C TIOJIO)KEHHEM XHUMHUYECKOTO
anementa B Ilepuommueckoii  cucteme.
MupoBo33peHyeckoe W HayyHOE 3HAa4yeHHUE
ITepnoanueckoro 3axona /[.J1. Menneneesa.
IIporno3ss! /I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX DJIEMEHTOB.

4. [IpakTueckoe 3anaTue Ne2: Pemienue
MPaKTUKO-OPUEHTHPOBAHHBIX ~ TEOPETUYCCKUX
3aJaHU  Ha XapaKTepPHU3alUil0 XHMHUSCKHX
3JIEMEHTORB «MeTammieckue /
HEMETAINIMIECKHUC CBOIICTBaA,
ANIEKTPOOTPUIIATEIBHOCTh XUMHAYECKHX
3JIEMEHTOB B COOTBETCTBHUHU C UX DJICKTPOHHBIM
CTPOCHHUEM U MOJIOKEHHUEM B TIEPHOAMUYCCKOMN
cucreMe  Xxumuueckux — anemeHtoB .M.
MenneneeBa»

OK 01
OK 02

Pa3znen 2. XumMuueckue peakuuu

8/4

Tema 2.1 Tunsl xumu-
YeCKHX peaKknuii

Conep:xanue

N

5. Knmaccudukamms ©  THOBI  XUMHUYECKHX

10




peaKkIuii ¢ yuacTueM HEOPraHUYECKUX BEILECTB.
CocTaBnenue ypaBHEHUI peaKIfii COSIMHEHNUS,
pas3nokeHus, 3aMelleHus, oOMeHa, B T.4. peak-

LM ropcHus, OKHCJICHUSA-
BOCCTAHOBJICHUA.
YPaBHCHI/IH OKHCJICHHUA-BOCCTAHOBJICHH .

Crenenp okuciaeHus. OKUCITUTENb U BOCCTAHO-
Butenb. COCTaBICHUE M YPaBHUBAHHE OKHCIIH-
TEIbHO-BOCCTAHOBHUTEBHBIX PEAKLHH METOJOM
ANIEKTPOHHOTO OanaHca.
OKHCIUTETHHO-BOCCTAHOBHUTEIILHBIC PEAKIMU B
NPUPOJIE, TPOU3BOJCTBEHHBIX MPOLIECCAX U
KH3HEICSATEILHOCTH OPTaHH3MOB

6. IlpakTnueckoe 3anaTue Ne3: KomnuecTBeH-
HbIE OTHOIIEHHsSI B XUMHHU. OCHOBHBIE KOJIHMYe-
CTBEHHBIC 3aKOHBI B XMMUHU U PACUETHI [0 YpaB-
HEHUSAM XUMHYECKUX peakuuil. Monb Kak enu-
HUIIa KOJHMYECTBa BeulecTBa. MousipHas Macca.
3aKOHBI COXpaHEHHUs MacChl U JHEPrUH. 3aKOH
ABoraznpo. MonsipHbiii 06beM Ta3oB. OTHOCH-
TeNbHAas MJIOTHOCTH ra3oB. PacueTs! mo ypaBHe-
HUSIM XMMHAYECKHX PEaKIHH C HCIOIb30BAaHHEM
Macchl, 00beMa

(HOpMarnbHBIE YCIIOBHS) Ta30B, KOJIUYECTBA Be-
LIeCTBA

OK 01

Tema 2.2 JnexTposu-
THYecKasi JUcConHa-
1MA ¥ MOHHBII 00MeH

Coaep:xanue

7. Teopus >JIEKTPOIUTHUYECKOH TUCCOLIMALIMH.
Nonbl. DneKTpoauThl, HEANEKTPOIUTHI. Peakiu
noHHoro oomeHa. KucnoTHo-

OCHOBHBIE PEaKIIHH.

8. IIpakTnyeckoe 3anatue Ne4: CocraBieHue
peakiuii HOHHOTO OOMEHa ITyTeM COCTABJICHHS
WX TONHBIX W  COKPALEHHBIX  HOHHBIX
ypaBHEHMH. 3a1aHHs HA COCTaBJIEHHE HOHHBIX
peakuuit

OK 01
OK 04

Paznen 3. CTpOCHI/Ie M CBOWCTBA HEOPTaHHUYECCKOI'o BE€ECTBa

14/6

Tema 3.1 Knaccn-
(puxanus, Ho-
MEHKJIaTypa U
CTpOeHHE Heop-
raHn4ecKuXx Be-
mecTB

Copep:xanue

9. Ilpenmer Heopranmueckoil xumuu. Kmaccu-
¢ukanus HeopraHuyeckux Bemects. [Ipocteie n
cnoxable BemecTBa. OCHOBHBIE KIIACCHI CIIOXK-
HBIX BEHIECTB (OKCHUbI, TUAPOKCHUIBI, KUCIIOTEHI,
coin). B3auMocBsI3p HEOPraHMUECKUX BEILECTB.
ArperaTHbele cocTosiHMS BemecTBa. Kpucramim-
Yyeckrne u aMop(HbIe BeniecTBa. THUIIBI KpUCTA-
JUYECKUX pEMIeTOK (aTOMHAs, MOJIEKYJISIpHas,
WOHHas, MeTaJInyecKast). 3aBUCUMOCTD (pH3Hye-
CKHMX CBOWMCTB BEILIECTBA OT TUIIA KpUCTaIAYe-
CKOIl pemeTKH. 3aBHCHMOCTh XHMHYECKOH aK-
THBHOCTH BEIIECTB OT BUJ]a XUMHUECKOH

CBSI3U M TUIIA KpUCTAIUTMYECKOUN pemeTku. [Ipu-
YHHBI MHOTOOOpa3Hsl BEIECTB

10. IIpakTHyeckoe 3aHsITHe NoS:
HomeHnknatypa  HEOPraHMYECKMX  BEILECTB:
Ha3BaHME BEIECTBA MCXOMAS U3 MX XUMUYECKON

OK 01
OK 02
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(hOpMyJIBI WM COCTABIICHHE XUMHUYECKOH (op-
MYJIbI HCXOIS1 i3 Ha3BaHMS BEIIECTBA IO MEXK/TY-
naponHoii (MIOITAK) nnu TpuBranbHOi HOMEH-
KJaType.

Pemrenne nmpakTrdeckux 3agaHui 1Mo Kiaccubu-
Kallny, HOMEHKJIAType M XUMHUYECKUM (opMy-
JIaM HEOPTaHUYECKUX BEICCTB Pa3INYHBIX KIlac-
coB (yTapHbIH ra3, yrieKUucIbIid ra3, aMMHaK, ra-
IeHast W3BEeCTb, HeralleHas M3BECTh, NMUTHEBAsS
CoJla M JIPYTHX): Ha3bIBaTh M COCTaBIATH (pop-
MYJIbI XUMHYECKUX BEUIECTB, ONPEACIATh MPH-
HaJJIE)KHOCTH K KJIAcCy.

Hcrounnkn XxuMudeckol nHdopMaIu (CpeacTB
MaccoBoi uH(oOpManuu, cetb MHTepHET U apy-
rue). [louck napopMaIuu mo

Ha3BaHUAM, HUACHTHU(HUKATOpAM, CTPYKTYpPHBIM

(hopmymam

Tema 3.2 ®u3nKo- XH-
MHYeCKHE CBOMCTBA
HEOPraHNYeCcKHuX Be-
mecTB

Coaepxanue

11. Metamnel. O0mue ¢uznveckue u XUMHUYe-
CKre cBoiicTBa MeTauioB. CIIocOOBI TOTYYEeHUS.
3Ha4YeHHEe METAJIOB U HEMETAJJIOB B IIPUPOAE U
XKU3HEACATEIHHOCTH 4YeJIOBeKa U OpPraHH3MOB.
Koppo3sust MeTanminoB: BUAbI KOPPO3UH, CIIOCOOBI
3aLIUTHl METAJJIOB OT

KOppO3HH

12. Hemeramnsl. O0miue hu3nyeckue u XuMmude-
CKHE CBOWCTBa HEMETAJUIOB. THIHYHBIC CBOIi-
crBa HemetawioB [V- VII rpynmn. Knaccuduka-
LM 1 HOMEHKJIATypa COEIMHEHUIN

HeMmeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEH-
TOB B NIPUPOJIE

13. Xumudeckue CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTraHUYECKUX BEMIECTB (OKCHIAOB, THIPOKCHU-
JIOB, KHUCIIOT, COJICH U Jp.). 3aKOHOMEPHOCTH B
HM3MEHEHHH CBOWCTB

MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHHIA,
BBICIITUX OKCHJIOB M TUJPOKCHIIOB

14. IIpakTnyeckoe 3anaTHe Ne6: CoctaBieHue
YPABHEHUI XMMHUYECKMX PEAKLUUN C ydacTHUEM
MPOCTHIX U CIIOKHBIX HEOPraHUUECKUX BEIIECTB: |
METAJUIOB U HEMETAJIJIOB; OKCHJIOB METAJIOB, He-
METaIJIOB ¥ aM(OTEPHBIX JIEMEHTOB; HEOPTaHH-
YECKHUX KUCIIOT, OCHOBAaHUN U aM()OTEPHBIX TH-
POKCH/IOB; HEOPTaHMUYECKUX COJIEH, XapaKTepH-
3YIOUIMX UX CBOMCTBA. Pemenune
MPAaKTUKO-  OPHUEHTHPOBAH-
HBIX TEOPETHYECKUX 3aJaHMi Ha CBOWCTBA, CO-
CTaB, MOJy4eHrEe U 0e30MacHOe UCTIOIh30BAHNE
BOKHEHIIINX HEOPTaHWIECKHUX BEIIECTB B OBITY H
MIPAKTHUYECKOH IeATENBHOCTH
YEJIOBEKA

OK 01
OK 02

Tema 3.3 Unen-
TUUKAL U He-
OpraHuYecKux
BEIIECTB

Coaep:xanue

15. IlpakTuyeckoe 3ansitue Ne7: Pemenne sxc-
MEPUMEHTANBHBIX 337jad 10 XMMHUYECKUM

CBOWCTBAM METAJJIOB W HEMETAJIOB, IO
paclio3HABaHUIO M TIOJYYCHHIO COEIMHEHMH

OK 01
OK 02
OK 04
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| METAJIJIOB U HEMETAJLIIOB

Pa3nen 4. CTpoeHue U CBOIICTBA OPraHUYECKUX BellleCTB

22/8

Tema 4.1 Knaccn-
(puxanus, crpoe-
HHE U HOMEeHKJIa-
Typa oprannyie-
CKHX BellleCTB

Conep:xanue

16. IlosBIIeHHE W pa3BUTHE OPTaHIMYECKOM
XUMUU Kak Hayku. [Ipeamer opraHudeckoil xu-
MuHU. MecTo U 3HaueHHe OpraHnYecKoi XUMUU B
CHCTEME ECTECTBEHHBIX HaYyK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAOK COEOUHE-
HUS aTOMOB B MOJIEKYJIE COIJIACHO UX BaJICHTHO-
cTti. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYE-
CKOI'O CTPOEHHUSl OPraHWYECKUX COCIUHEHHUU
A.M. BytnepoBa. YriiepoJHbIii CKEIET OpraHH-
YeCKOW MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB Be-
LIECTB OT XHWMHYECKOIO CTPOECHHS MOJIEKYIL
N3omepus 1 n30Mephl.

[onsTHe 0 QyHKIMOHATBEHOH Tpymie. Paankan.
[MpuHnunel knaccupuKad OPraHAYECKHX CO-
equHeHuil. MexayHapoiHas HOMEHKJIaTypa U
NPUHUUIBL HOMEHKIJIATypbl OpPraHUYECKUX CO-
eauHeHui. [loHsAaTHe 00 a30TCoAEpIKAIIUX CO-
eMHCHUAX, OWOJOTMYECKH AaKTHBHBIX BeIlle-
cTBax (yriieBoaax, )Kupax, Oenkax u ap.),
BBICOKOMOJICKYJIAAPHBIX COCAMHECHUAX
(MoHOMeEp, ToIMeEp, CTPYKTYPHOE 3BEHO)

17. IlpakTuuyeckoe 3ansaTtue Ne§: Homenkna-
Typa OpPraHMYECKHUX COCIUHEHWH OTIEIbHBIX
KJIaCCOB (HachILEHHBIE,
HEHAChIIIEHHbIE u apoMaTuiecKkre
YIIEBOAOPOBI, CHHUPTHI, (HEHOJBI, aIbIETUAbL,
KETOHBI, KapOOHOBBIC KHCJIOTHI U p.) CocTaBiie-
HUE TIONHBIX M COKpAIIEHHBIX CTPYKTYPHBIX
(opMyT OpraHMYECKHMX BELIECTB OTAEIbHBIX
KJIACCOB, MCIIONb3Ys MX Ha3BaHMs IO CUCTEMATH-
YeCKOW M TPUBHAJIHLHONW HOMEHKIJIAType (ITHJIEH,
alleTWIeH, TIHLEpuH, (eHon, ¢GopManiblIerum,
YKCYCHasi KUCJIOTa, MNIMIKH). PacueTs! mpocTei-
meid (GopMynbl OpraHMYECKOH MOJIEKYIIbI, HC-
X0 U3
3JIeMEHTHOTO cocTasa (B %)

OK 01

Tema 4.2 CBoiicTBa
OPraHuYecKMX CO-
eIUHEeHU

Coaep:xanue

12

18. OU3NKO-XUMHUECKHE CBOICTBa
OpPTaHWYECKUX COEMHEHUH OTIENbHBIX KJIACCOB
(ocobennoctn KJ1accuuKamm u
HOMEHKJIaTypbl BHYTpH KJacca;
TOMOJIOTHYECKHH psiT 1 001ast hopMyIia; u3ome-
pust; ¢pu3nUecKrue CBOWCTBA; XUMHUYECKHE CBOM-
CTBa; CIIOCOOBI MOJTyYEHHS)

19. IlpenenbHble YrieBOAOPOABI (alKaHbl M
IUKIIOANKaHb1). ['OpeHue MeTaHa Kak OJIMH U3 OC-
HOBHBIX HCTOYHHMKOB TEIlIa B IPOMBILICHHOCTH
u ObITy. CBOMCTBA MPUPOAHBIX YIIEBOAOPOJIOB,
HaXOXJICHUE B

MPUPOZE M NPUMEHEHHE AJIKAaHOB

20. Kucnopomaconepskarire COCTUHEHUS
(ciupThl M PeHONBI, KapOOHOBBIC KUCIOTHI U

OK 01
OK 02
OK 04
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3(Upbl, ANBIETHIBl W KETOHBI, JXKUPBI, yTie-
Bozbl). [IpakTHueckoe MpUMEeHEHNE ITHIICHTIIH-
KoJIs, TiunepuHa, (enona. [Ipumenenue dop-
MalbJeTua, aleTalbJeruna, YKCYCHOM KHC-
J0THI. MBIJTa KaK COJIM BBICIIIAX

KapOOHOBBIX KHCIIOT. MOIOIITHE CBOWCTBA MbIIa

21. A3soTcomepiKamniue COCIUHCHHUS (aMHUHBI H
AMUHOKHCIIOTHI, OeKH). BEICOKOMOIIEKYIIsSIpHBIS
coeuHeHHs (CUHTETUYECKUC U OMOJIOTUYCCKH-
aKTUBHBIE). MOHOMEp, TONUMEpP, CTPYKTYpPHOE
3BeHo. [lonmmepu3arus | 3THIIeHa Kak OCHOBHOE
HanpaBJICHUC ero WCTIOJIb30BaHUS.
I'eHernyeckasi CBA3b MEK/Y KiIacCaMu OpTaHH-
YECKHX COCIMHEHUI

22. lIpakTnuyeckoe 3ansaTue Ne9: CpoiicTa op-
TaHUYECKUX COEMHEHUM OT/EeNbHBIX KJIAacCOB
(TpuBHaNbHAS u MEXKIyHapoaHas
HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4eHHs): TpeAesbHble (aJKaHbl M ILHKIIO-
QJIKaHBI), HENpeIeIbHbIC (ATKeHbI, AIKUHBI U aJI-
KaJUeHbl) M apoOMaTUYECKUE YIIEBOAOPOIBI,
cnupTel U (heHoNbl, KapOOHOBBIE KHCIOTHI U
3(1)I/Ipbl, aJIbACTUABI 1 KETOHBI, aMHWHbI 1 aMHHO-
KHCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIAWHCHUS.
3agaHusl Ha COCTaBIICHUE YPaBHEHUU XHMHYeE-
CKHUX peakIuil ¢ ydyacTHeM OpraHHYeCKUX Be-
IIECTB Ha OCHOBaHMU UX COCTaBa U CTPOEHUS

23. IIpaktuuyeckoe 3ansaTue NelQ: Cocrasie-
HHUE CXEM peakui (B TOM YUCIIE 110 MPEI0KEH-
HBIM IIETIOYKaM NPEBpAIeHNI), XapaKTepU3yro-
IIMX XMMHYECKHUE CBOWMCTBA OPraHMYECKUX CO-
€IMHEHUH OTIENBbHBIX KIJIACCOB, CIIOCOOBI UX T10-
Jy4EeHHUs U Ha3BaHUE OPTaHMUYECKUX COCTUHEHUH
10 TPUBHAILHON MIJIM MEXTyHApOJHON CHCTEMA-
TUYECKOW HOMEHKJIAType. Pemenne
NPaKTUKO-  OPHEHTHPO-
BaHHBIX TEOPETHYECKHX 3aJaHUN Ha CBOMCTBA
OPraHUYECKUX COEAUHEHUN
OTIENBHBIX KJIACCOB

Tema 4.3 Unentudu-
KAlUsl OPraHu4ecKuX
BellleCTB, X 3HAYEHHE
U MpUMeHeHue B ObI-
TOBOM M NMPOU3BO/I-
CTBEHHOH JesITeJIbHO-
CTH

JeJioBeKa

Copep:xanue

24, buooprannueckue COEIMHEHMUSL.
[IpumeHneHue u 6GHoIOTHYECKas POJIb YIIIEBOJIOB.
OxwciieHrne yTiIeBOOB - HCTOYHHUK YHEPTUHN KU-
BBIX Opranm3mMoB. O6JIacTH IPUMEHEHISI aMIHO-
kucnot. [lpeBpaienus OenkoB MUK B Opra-
Hu3Me. bruonornyeckue QyHkuuu O0emkoB. buo-
JoTudecKkne (QyHKITUH XUpOB. Ponb opranmue-
CKOM XMMHH B pELIEHUU

po0eM NuIIeBoi 6€30MacHOCTH

25. Ponp oprannueckoil XUMHUH B PEILICHUH TPO-
OneM »HepreTHyYeckoil Oe30macHOCTH, B pa3Bu-
THU MEJUIUHBI, CO3J]JAHUH HOBBIX MAaTEpHAJIOB,
HOBBIX HCTOYHUKOB DHEPTHU
(anpTepHATUBHBIE UCTOYHWKH 3Hepruu). Omac-
HOCTh BO3JICHCTBHsI HA KUBBIE OPTaHU3MBI

OK 01
OK 02
OK 04
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OPTaHUYECKUX BEIECTB OTJCIBHBIX KIIACCOB (yT-
JIEBOJIOPO/IEI, CIIHPTEI, (heHobI,
XJIOPOPTaHUYECKHUE MMPOU3BOAHBIC, AJIbICTUABI U
JIp.), CMBICJI TIOKa3aTesl IPEICIIEHO
JOITYCTAMOM KOHIIEHTPAITUI

26. IlpakTnueckoe 3ansaTue Nell: Mnentudu-
Kalusl OPraHMYECKHX COEAMHEHHMH OTIEeNbHBIX
KJIacCOB (Ha TMpHMEpe aIbAETHIOB, Kpaxmaa,
YKCYCHOH KHCIIOTBI, OEITKOB U T.II.) C HCITOJIB30-
BaHUEM MX (PU3UKO-XMMUYECKUX CBOMCTB M Xa-
PaKTepHBIX KadeCTBEHHBIX peakuuii. JeHarypa-
1Ust OeNika Tpy HarpeBaHUU.

LlBeTHBIE peaKITuu OEITKOB.

Paznen 5. Kunernueckue u TepMoANHAMHYECKHE 3AKOHOMEPHOCTH
NPOTeKAHUSA XMMHYECKUX pPeaKuuii

6/4

Cxkopoctb
XMMHYEeCKHX
peaxkumii.
Xumnueckoe
paBHOBecHe

Coaepxxanue

27. CKOpOCTh peakliiy, ee 3aBUCUMOCTh OT pa3-
JUYHBIX (AKTOPOB: NPUPOIBI PEarnpyIOIIKX Be-
LIECTB, KOHLEHTPALMH PEarupyoUINX BELIEeCTB,
TEeMIIepaTyphbl U IJIONIAIH PEaKIMOHHOHN OBEPX-
HocTH. TerutoBblie A3PPEKTHl XUMHUECKUX PeaK-
UUA. DK30- U SHAOTEPMUYECKUE, PEAKIUH.
OOpaTUMOCTh peakiuil. XUMHUYEeCKOe paBHOBE-
CHE U ero CMeIIeHHe MO JeHCTBUEM pa3INUHbIX
(hakTOpoB (KOHIICHTpAIIWSI PEareHTOB WU TIPO-
IOYKTOB PEaKLUH, AaBJICHUE, TeMIIEpaTypa) Ui
CO3JIaHHS ONTUMAJILHBIX YCIOBHHA MPOTEKAHUS
XMMUYECKUX MIPOLIECCOB.

[Ipunuun Jle Hlatense

28. IIpaxkTuyeckoe 3ansaTue Nel2: Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUl HAa aHa-
nu3 (aKTOPOB, BIMSIOIINX HA H3MEHEHHE CKOPO-
CTHU XMMHUYECKOUN peaKkiuu, B T.4. C TO3ULIUK KO-
JIOTHYECKH 11eJIecO00pa3HOro MOBECHHS B OBITY
U TPYAOBOU AESTENBbHOCTH B LENSIX COXPAHEHUS
CBOETO 3/I0pPOBBS U

OKpY>Karolel NPUPOTHOM CPEIbL.

29. IIpakTuyeckoe 3aHsaTue Nel3: Permenue
MTPaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUil Ha TpH-
MeHenue npuniuna Jle-lllaTense st Haxoxe-
HUS HaIPaBJICHUS CMEIICHIS PABHOBECHS XUMU-
YECKOM peakiliy U aHaiu3 (aKTOPOB, BIHSIOIINX
Ha CMeELICHUE

XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02

Paznen 6. PacTBopsI

8/6

Tema 6.1 ITonsaTue o
pacTBopax

Coaep:xanue

30. PacTBopeHme Kak PU3MKO-XUMHUYECKHNA MPO-
uecc. PactBopsl. CriocoObl MPUTOTOBICHUS pac-
TBOpOB. PactBopumocTb. MaccoBast foysi pac-
TBOPEHHOTO BelecTBa. CMBICH TTOKa3aTedsl Ipe-
JEeNbHO JOMYCTHMOW KOHLEHTPAMd M €ro Hc-
MOJIb30BAHUE B OIIEHKE IKOJIOTUIECKOH
0€30MaCHOCTH.

31. Ilpaktnueckoe 3anaTHe Nel4: IlpaBuna
9KOJIOTMUYECKH 11€J€CO00pPa3sHOro IOBEACHUS B

OK 01
OK 02
OK 07
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OBITY ¥ TPYJIOBOH JIEATEIHHOCTH B LIETSX COXpa-
HEHHUS CBOETO 3JI0POBbSI M OKPYXAaloLIeh Mpu-
POJHOM CpeJibl; ONMACHOCThH BO3ACHCTBUS HA
JKUBBIC OPTaHU3MBI OIIPEICTICHHBIX BEIIECTB.

32. IIpakTuyeckoe 3ansitue NelS: Pemenwue
MPAaKTUKO-OPHEHTHPOBAHHBIX pacyeTHbIX
3aJaHUi Ha PacTBOPBI, UCIIOJIb3yEeMble B OBITO-
BOM M NPOU3BOACTBEHHOW AEATEIBHOCTH Yelo-
BEKa

Tema 6.2 UccaenoBa-
HHe CBOICTB PacTBoO-
pos

Conep:xanue

33. IIpakTuyeckoe 3ausitue Nel6: Ilpuroros-
JIeHNE PacTBOPOB 33JaHHOM (MaccoBOH, %) KOH-
LEHTpaluu (C MPaKTHKO- OPHEHTHPOBAHHBIMHU.
Pewenue 3a1a4 Ha
IIPUTOTOBJIEHUE PACTBOPOB

OK 04

Pa3znen 7. Xumusi B ObITY U IPOU3BOICTBEHHOI 1eSITEILHOCTH Ye-

JIOBCKA

6/4

Xumus B ObITY B
NPOU3BOACTBEHHOM
AesITeJIbHOCTH
Yea0BeKa

Coaepxxanue

34. Hogeifmme JOCTHKEHUS XUMHUECKON HaAyKH
U XUMHUYECKOM TexHonoruu. Ponb Xumuu B
oOecrieueHnn 9KOJIOTHYECKOH,
SHEPreTHUECKON 1 MUIIEBOH O€30MaCHOCTH, pa3-
BUTHM MeauUuHbI. [IpaBuia moucka u aHanmusza
XMMUYECKOM MH(OpManUMu U3 Pa3lIn4HbIX HC-
TOYHHMKOB (Hay4yHast U y4eOHO-
Hay4Has JHUTEpaTypa, CPEACTBA MAacCOBON HH-
(dhopmarum, ceth MHTEpHET)

35. IlpakTuueckoe 3ansitue Nel7: Ilouck u
aHaIIM3 KeHCOB O MPUMEHEHUH XMMHUYECKUX Be-
IIECTB M TEXHOJIOTUH ¢ ydeToM Oyayied mpo-
(hecCHOHABHON JIEATSIILHOCTU TI0 TEMaM: BaXK-
HEHIINe CTPOUTENbHBIE MaTepHallbl, KOHCTPYK-
IIMOHHBIE MAaTEepUaNbl, KPacKd, CTEKJIO, Kepa-
MHKa, MaTePUAJIBI JIJIS JJICKTPOHUKH, HAHOMAaTe-
pUaNbl, TEKCTWIBHBIE BOJIOKHA, HWCTOYHUKH
SHEPTUH, OPTAHUYECKUE H

MUHEpaJIbHbIE yI0OpEeHNUs, JTeKapCTBEHHBIE Be-
[IE€CTBA, OLITOBAS] XMMHUSI.

36. IlpakTnyeckoe 3ansitue Nel§:

3amuTa: [IpencraBnenre pe3ynbTaToOB pEHIeHUs
KEeWCoB B dopMe  MHHHU-IOKIAIA c
Mpe3eHTaluen

OK 01
OK 02
OK 04
OK 07

Bcero

64
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3. YCJIOBUS PEAJIMBALIIMA JUCIUITJINHBI

3.1. Jlns peanuzauuu OIporpaMMbl JUCIUILIMHBL JOJIKHBI OBITh MPEIYCMOTPEHBI
CJIEYIOIINE CHEIUAJIbHBIE IOMEIIECHHUS:

HanmMeHoBaHHe cieHAJBLHBIX M0-
MellleHNH ¥ MoMelleHuH JJIsl ca-
MOCTOSITEJIbHOM padoThl (Ne yued-
HOI'0 Kopmyca, Ne ayniuropun)

OCHAIIEHHOCTDH CNENNAJBHBIX IOMEIeHH B ITOMelle-
HH 1J151 CAMOCTOSITEIbHON padoThI

1

2

YyeOHast ayautopus JUisi TPOBEC-
HUS y4eOHBIX 3aHATHI BCeX BUIOB (B
T.4. JJabopaTopHble PabOTHl M TPaK-
TUYECKUE 3aHATHUS, JAUCIUIUIMHAP-
HYI0, MEKIUCIUIUIMHAPHYIO, MO-
IOYJIbHYI0 W TIPAKTHYECKYIO TIOArO-
TOBKY OOYYarOIIUXCS), IPYIIOBBIX H
WHIWBUAYATBHBIX  KOHCYJIBTAIIWH,
TeKyIero KoHTpodst (Ne 4041)

[lepeuens oOopymoBaHUS: J1abopaTOpHBIE CTONBI (9 mmIT.);
ctynbs (18 mT.); mocka yuebHas; KomopuMeTp (poTorneKkTpu-
yeckuii KoHueHTpanuoHublii KOK-2; konopumerp dporoasek-
Tpudeckuid kKoHueHTpanuoHuelii KOK-3; Becbl ananuthue-
ckue AF-R220E (2 mrt.); Bechl 1abopaTopubie BM-153; Bechl
maboparopusie BM-512 (2 mmr.); Beckl JabopaTopHBIE
BM5101; nonomep U-500 (4 mwr.); nonomerp (PH-150M);
kouaykromerp HI 8733 (3 mir.); mopraruBublii pH-MeTp
HANNA HI 8314 (1 mrt.); akBaguctunstop J2-10; Tepmo-
crat TCO-1/80; xuMHUYECKUE PEAKTUBBI JJIs TPOBEACHHUS Jia-
0opaTopHBIX paboT; NHGOPMAITMOHHBIE CTEHIBI.
Hcnonszyemoe mporpamMmmHoe obOecriedenue: Microsoft Of-
fice Professional Plus 2007 (Microsoft Open License
Ne42906552 ot 23.10.2007, Microsoft Open License
Ne43061896 ot 22.11.2007, Microsoft Open License
Ne46223838 ot 04.12.2009); Microsoft Office Standard 2007
(Microsoft Open License Ne43061896 ot 22.11.2007, Mi-
crosoft Open License Ne46223838 ot 04.12.2009)"

AyauTopust AJi1 CaMOCTOSITEIbHON
paboTel oOy4aroruxcs (Ne 203 H).

[lepeuens obopymoBaHUS: KOMIBIOTEPHBIE CTONHI (15 1mT.);
ctynbs (15 mT.); pabodee MecTo mpernoaaBares; padouas
cranius (MoHOONOK) Acer Veriton Z4640G (15 wr.) moa-
KJTFOYCHHBIE K ceTH MHTepHeT u o0ecriedeHHbIe TOCTYIIOM K
OBC. HUcnons3zyemoe mporpamMmmHoe obdecrieuenue: Microsoft
Office Professional Plus 2007 (Microsoft Open License
Ne42906552 ot 23.10.2007, Microsoft Open License
Ne43061896 ot 22.11.2007, Microsoft Open License
Ne46223838 ot 04.12.2009); Microsoft Office Standard 2007
(Microsoft Open License Ne43061896 ot 22.11.2007, Mi-
crosoft Open License No46223838 ot 04.12.2009).

3.2. Uu¢opmanmoHHOe oOecnieyeHUe peajn3alui NporpaMmbl

Ilepevens NMporpaMMHOro odecnevyeHust

Ne m/m | HaumeHnoBa- Hanmenona- Tun ABTOp T'on
HUE  pazjena HUE TIPo- MIPOrpamMMBbl pa3paboTKu
yueOHOM juc- rpaMMBI
ITUTUTAHBI
L. Bce paznenst Microsoft [Tporpamma moaro- | Microsoft 2006
PowerPoint TOBKH TIPE3EHTa- (Bepcust Microsoft
Ui PowerPoint 2007)
2. Bce paznenst Microsoft TekcToBbIl pegak- Microsoft 2006
Word TOp (Bepcust Microsoft
PowerPoint 2007)
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3.2.1. OcHoBHas JquUTEpaTypa
1. Eropos, B. B. O6mas xumus : yueOHuk 11s By30B / B. B. EropoB. — 2-e usn., crep. —
Cankr- IlerepOypr: Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — TekcT: 31MeKTPOHHBIH //
Jlanb: anextponHo-ombmmoTeunas cucrema. — URL: https://e.lanbook.com/book/153684 (mara obpa-
menust: 08.06.2023). — Pexxum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

2. OcHoBbl xumuu: yueobnoe rnocodue / JI. A. Jleitneka, B. . Jleitneka, C. M. Bapymkuna [u
ap.]. — benropoa: HUY benl'Y, 2021. — 156 c. — ISBN 978-5-9571-3059-8. — TekcT: 251eKTpOHHBII
// Jlanb: anekTpoHHO-OuOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/330563 (maTa o6pa-
meHust: 08.06.2023). — Pesxxum gocTyna: i aBTOPHU3. MOJIH30BaTEIICH.

3.2.2. JlonoJIHUTEJIbHAS JIUTEPATypa

1. TIlpecc, 1. A. OcHoBbl 0011l XxuMuu: yue6Hoe nocodue / M. A. IIpecc. — 2-e uzn., nepepad.
— Camnkr-IlerepOypr: Jlanp, 2022. — 496 c. — ISBN 978-5-8114-1203-7. — TeKcT: 31€KTPOHHBIN //
Jlanb: snexTpoHHO-OMOMMOTeyHas cucreMa. — URL: https://e.lanbook.com/book/210965 (mata oGpa-
mienust: 08.06.2023). — Pexxum fgoctyna: sl aBTOPH3. MOJIb30BaTENeH.

2. TI'pannp6epr, U. U. Oprannueckas xumus / U. U. I'pannoepr, H. JI. Ham. — 12-e u3x., crep.
— Cankr- IletepOypr: Jlanp, 2023. — 608 c. — ISBN 978-5-507-47081-5. — Tekct: 31MeKTpOHHBIH //
Jlanb: anexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/326141 (mara o6pa-
mienust: 08.06.2023). — Pexxum fgoctyna: sl aBTOPH3. MOJIb30BaTENEH.

3. Xumus: suuuknonenus / pea. . JI. Kaynsui. - Mocksa: CoBetckas snnukiioneaus, 2003.
- 972 c. - ISBN: 5-85270-253-6. - TekcT: HEMOCPEACTBEHHBIH.

4. Xwumus u xu3zHp XXI Bek. — Mocka: Hayxkallpecc, 1965. — . — BpIxoaut exeMecsayHo. —
ISSN 0130- 5972. — Texker: AJIEKTPOHHBIH. — URL:
https://dlib.eastview.com/browse/publication/156546/udb/12.

5. CmnpaBounas npaBoBas cucreMa KoncynsranT [Imtoc http://www.consultant.ru/

6. DneKTpoHHO-OMOIMOTEUHAs cucTeMa u3aaTenscTBa «Jlanby https://e.lanbook.com/

7. DneKTpoHHO-OMOIMOTEYHAs CUCTeMa «Znanium.comy http://znanium.com/

8. DnexkTpoHHO-OuMONMHMOTeUHas cucteMa « KOHCYTbTaHT CTyIeHTa»
http://www.studentlibrary.ru
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHBI

Pe3yabTaThl 00y4enus

KpuTepun onenkn

MeToabl OLIEHKH

Oo1mue

ChopMUpoBaHHOCTH MPEACTABICHUH 0
MECTE XMMHUHU B COBPEMEHHOI HAyYHOU
KapTHHE MUPa; IOHUMaHHUE POJIA XUMHUH
B (GOpMHpOBaHMHM  Kpyrozopa H
(YHKIMOHANEHON IpPaMOTHOCTH
YeJI0BEKa AJIsl PEILICHHS IPAKTHUECKUX
3ama4y

Brnanenue OCHOBOIIOJIArafOIIINMHU
XUMHUYCCKUMU TIOHATHSIMH, TCOPHSIMH,
3aKOHAMU 5 3aKOHOMEPHOCTSIMU;

YBEpEHHOE I10JIb30BAHUE XUMUYECKOU
TEPMUHOJIOTUEN U CUMBOIMKOU

Bnanenune OCHOBHBIMH METOJaMH
Hay4YHOTO TTO3HAHMSI, UCTIOJIh3yEMBIMH B
XMMHMH. HaOIIOJEHHEM, OIMCAHUEM,

MU3MEPECHUEM, SKCIIEPUMEHTOM; YMEHHE
00pabaThIBaTh, OOBICHATH PE3YIIbTATHI
NPOBEICHHBIX  ONBITOB W JieNiaTh
BBIBOJIbI; TOTOBHOCTB U CIIOCOOHOCTb
OPUMEHSTh  METOJbl TO3HAHUS IPH
PELICHUH PaKTUYECKHUX 33124

CdopMupOBaHHOCTE  YMEHHUSI  JaBaTh
KOJINYECTBEHHBIE OLIEHKHU "
MIPOM3BOAUTDH PacUeThl IO XUMUYECKUM
(dbopMynaM 1 ypaBHEHUSIM

Bnanenune MpaBuIaMu TEXHUKH
0€30MacHOCTH  TPU  KCIOJIH30BAHUH
XUMHUYECKUX BEIIECTB

CdhopmupoBaHHOCTH COOCTBEHHOM

MO3UILMH 110 OTHOIIEHUIO K XMMUYECKOH
nH(pOpPMAINH, TTOJTy9aeMOH U3 Pa3HBIX
HACTOYHUKOB

OrneHka «OTaUYHOY. 3a TIIy00oKoe U
MOJIHOE OBJIQJICHUE COJECPKaHUEM
y4eOHOrO Marepuaia, B KOTOPOM
00yJarouiicss OpUeHTHPYETCS, TI0-
HATUUHBIM anmnapaTrom,
AKIEHTOJIOTMYECKIM u
ophodIecKuM MHUHHMyMaMH, 3a
YMEHHE HAXOJUTh U HCIOIH30BAThH
nHpOpMALHIO.

Omnenka «xopomo». Ecim oOydaro-
IIUICS TIOJTHO OCBOMJI YYEOHBIN Ma-

Tepuall, BIAACET IOHATUWHBIM

arnmapaTom,
AKIEHTOJIOTUYECKUM u
opho3HUIECKUM MHUHUMYMaMH,

OPUCHTHPYETCS B U3Y4YCHHOM MaTe-
puanie, rpaMOTHO H3Jaraet OTBET,
HO B ero (opMe UMEIOTCS OTAENIb-
HbBIC HETOYHOCTH.

OreHka «yIIOBJIETBOPUTETHHO.
Ecin oOyyaromuiics
oOHapy)XKMBaeT 3HAHUS M IOHUMA-
HHE MOJIOXKEHHOTO
y4eOHOTrO marepuaa,
MOHSATHIHHOTO armapara,
aKIIEHTOJIOTHYECKOTO "

op(h0o3MUIECKOr0 MHHHMYMOB, HO
u3j1araet ux HETIOJTHO,
HETOCIIe0BaTENIbHO, H0ITYyCKAET He-
TOYHOCTU B ONIPCACIICHUN HOHHTI/II\/'I,
HE YMeeT J0Ka3aTeibHO 000CHOBATh
CBOH CYXK/ICHUSI.

OrleHKa «HEY/OBJIETBOPUTEIBHOY.
Ecnu oOyuaroruiicss iMeeT pa3pos-
HEHHbIE, OCCCUCTEMHBIC 3HAHUS, HE
yMEET BBIJCIATH TJIAaBHOE U BTOPO-
CTETICHHOE, JOITyCKAaeT OIIMOKH B
OIpEaACICHNN HOHS[TI/Ifl, HCKa)XXacT
UX CMBICII, OECTIOPSIIOYHO M HEyBe-
PEHHO H3J1araeT MaTepHall.

—  YCTHBIE u
MUCHbMEHHBIE ONpPOCHl Ha
TEOPETUIECKUX u
MIPAKTUIECKUX 3aHATHIX;

—  TpaKTHYECKHue
3aHTUS;

- B3aMMHBIM KOHTPOJIb
npu paboTe B Mapax U Ma-
JIBIMU TPYTITIAMU;
—  CaMOKOHTpOIIb
TEOPETUYECKUX 3aHATUH U
MPOBEpKa
CaMOCTOSITENIbHOMN
BHEAyAUTOPHOU pabOTHL;
—  HaOIoJcHHE, UHTEP-
MpeTanus pe3yabTaToB U
SKCIIEPTHAS OILIEHKa
JIeSITeIbHOCTH 00yYa-
FOILIUXCS Ha
IMPaKTHUICCKUX u
TCOPECTUYCCKUX 3aHATUAX
- TIO 3aBepIIEHUIO Kypca
MPOBOJUTCS OJK3aMEH B
pamMKax  MpPOMEXYTOYHOH
aTTeCTal CTYJACHTOB

JAucuunyimHapHbIe

YMeHue  HCIOJb30BaTh  Pas3jUyYHbIC
BH[IBI TO3HABATEIFHON ACSITEIHHOCTH U
OCHOBHBIX WHTEJIEKTYJIBHBIX
ornepanuit (mocTaHoBKH 3aJauu,
(dhopMynMpOBaHUS T'HIIOTE3, aHAIN3A U

OrneHka «oTIANYHOY». 3a TIy0oKOoe U
[IOJIHOE OBJAJIEHUE COACPKAHUEM
yueOHOro martepuana, B KOTOPOM
oOyJaroiicss OpUeHTHPYETCs, TO-
HATUHUHBIM anmnaparom,
AKIEHTOJIOTHYECKAM u

- TECTUPOBAHKE;
- pelieHue 3a/1ay;

- ompoc 1o
VHMBHYaJIbHBIM
3a/IaHUSIM;

- TpaKkTHYeCKHe paboThI
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CHUHTE3a, CPaBHEHUS, 00OOIICHUS, CHCTE-
MaTu3ally, BBISIBIICHUS
PUYMHHO-CIIEICTBEHHBIX cBsI3eid,
MIOMCKA aHAJIOTOB, (HOPMYIMPOBAHHS BbI-
BOJIOB) JUISl PELICHUs TIOCTABJICHHON 3a-
Jlauu, IPUMEHSTH OCHOBHBIE METO/IBI IO~
3HaHUA (HAOIIOJEHMSI, HAYIHOTO JKCIIe-
PUMEHTA) 715l U3yYeHHs Pa3IMYHbIX CTO-
POH XHMHUYECKHX OOBEKTOB U MPOLIECCOB,
C KOTOPBIMH BO3HHKAeT HEOOXOANMOCTH
CTAIKMBaThCS B  MPOGECCHOHATBHON

chepe

YMeHHe WCIOIb30BaTh pa3iUYHbIC HC-
TOYHUKHU ISl TIOJYYCHHS XHMHUYECKOI
WHPOPMALIUK, YMEHHE OLCHUTH €€ JO0-
CTOBEPHOCTb VIS IOCTHKEHUS XOPOIINX
pe3yIbpTaToB B
npodeccuoHanbHOM cdepe

ophOdIMUECKIM MHUHHUMYMaMH, 3a
YMEHHE HaXOIUTh U UCIOJIb30BATh
WHGOPMAITHIO.

Ornenka «xoporro». Ecmu oOydato-
IIWIACS TIOJTHO OCBOMJI YYEOHBIN Ma-

Tepuana, BIaJeeT  MOHATHUHBIM

anmaparom,
AKLEHTOJIOTUYECKUM u
ophosyecKnM MHUHUMYMaMH,

OpUEHTHPYETCS B U3YYEHHOM MaTe-
puane, TpaMOTHO H3JIaraet OTBET,
HO B ero (hopMe UMECIOTCS OT/ENb-
HBIE HETOYHOCTH.

Onenka «YIOBJIETBOPHUTEIILHOY.
Ecmu 00yJaroIuics
oOHapyXHBaeT 3HAHWUS W IMOHUMAa-
HUE TOJIOKEHHOTO
y4e0HOTO MaTepHana,
MOHATUIHOTO arrapara,
aKIIEHTOJIOTHIECKOTO u

0p(hO3NMUYECKOT0 MUHHMYMOB, HO
U3J1araet ux HETIOJIHO,
HETIOCIIE0BATENbHO, NOIIYCKaeT He-
TOYHOCTH B ONPEICIICHUN MTOHATHH,
HE yMeeT J0Ka3aTelIbHO 000CHOBATh
CBOM CY)KJICHUSI.

OrneHKa «HEYIOBIETBOPUTEIBHOM.
Ecnu obyuaromuiicss ©MeeT pa3pos-
HEHHbIE, OECCUCTEMHbIC 3HAHUS, HE
YMEET BBIJIENATH TJ1aBHOE U BTOPO-
CTETNIeHHOE, JOMYCKaeT OIMOKH B
ONpEJEIICHUN TOHATUNA, HCKaXaeT
WX CMBICI, OECTIOPSIOYHO U HEyBe-
PEHHO U3JaraeT MaTepua.

(omrenka PE3yIILTaTOB
BBITOJTHEHHS TIPAKTHYC-
CKHUX pabor)
-IPOMEXYTOUHAS
aTTecTalus: 3a4eT
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