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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMbBI JUCIATLINHBI

OOA. 11 Xumus

1.1. MecTo AucHMIVIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBblI:

Huctmmumnaa  OO/.11 Xumusa  sBiseTcss 00s3aTelnbHOM 4YacThi0  001e00pa3oBaTeIbHBIX
mucuutuinH OOII B cootBercTBum ¢ @I'OC CIIO mo 35.02.05 ArpoHomusi.

1.2. lesab u NJIaHUpyeMble Pe3yJIbTaThl 0CBOCHHS U CUUIIMHBI:

Henp muctpmmuasl OOA.11 Xumus GopMupoBaHue 3HaHUH 0 XUMUYECKUX 3aKOHOMEPHOCTSX U
UX MPUMEHEHHE I OOBSICHEHMS IPUPOJHBIX MPOLECCOB U SIBICHUS, IPUHATUS PELICHUH B )KM3HEHHBIX
U TPOU3BOACTBEHHBIX cHUTyauusx. CopaepkaHue mporpamMmbl 00I1€00pa30BaTeNbHON AUCHUILIMHBI
Pycckuil s13pIK HampaBiIeHO Ha TOCTUYKEHUE PE3yJbTAaTOB €€ U3y4eHHUS! B COOTBETCTBUM C TPEOOBaHUAMHU
OI'OC COO c yuerom npodeccuonansHoit Hanpasiennoctu @I'OC CIIO.

Oco6oe 3HaYeHne qucIUIUIMHA MeeT rpu popmupoBannu U passutun OK 1, OK 2, OK 4, OK 7, TIK

2.7
Oo6mue IInanmpyemble pe3yJIbTaThI 00y4eHHs

KOMIIeTeHIINH O01mue JucummimHapHble

OK 01 Beioupars | B yactu TpymoBOro BOCHHMTaHHS: - | - BJaJETh CUCTEMOM XMMHUYECKMX 3HAHHH, KOTOpas

CTIOCOOBI TOTOBHOCTh K TpPYAy, OCO3HaHHWE | BKIFOYAET: OCHOBOITOJIATAIOIINE TTOHATHS

permieHus 3aaa4y LIEHHOCTH MacTepCTBa, TPYIOMO0HE; - | (XUMHUECKHA  DJIEMEHT, aTOM,  JJIEKTPOHHAs

npo)eCCHOHANIbH | TOTOBHOCTh K aKTUBHOM JIEATENLHOCTH | 00O0JIOYKa aroma, S-, P-, d-3JIeKTpOHHbBIC OpOUTAITH

Oil MEATETbHOCTH | TEXHOJOTWUYECKOM W COITMAJbLHOM | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,

NPUMEHUTENBHO | HAIPaBICHHOCTH, CIOCOOHOCTD | AJEKTPOOTPUIATENBHOCTD, CTENEHh  OKHCIICHHS,

K pa3Iu4HbIM AHULUUPOBATh, IIJIAHAPOBATh U | XUMUYECKasi CBs3b, MOJIb, MOJISIpDHas Macca,

KOHTEKCTaM CaMOCTOSITENIBHO BBIINOJHATh TaKyl | MOJISIPHBINA 00BeM, YIJIEPOIHBII CKEJIET,
JIeSITETIbHOCTD; - UHTEpEC K | QyHKIWOHAJbHAS TPyIMa, pPaJuKal, H30MepHs,
Ppa3Iu4HbIM chepaM | U30Mephl, TOMOJIOTHUECKUH  psi,  TOMOJIOTH,
npodeccrOHaTBHON JESITENIHOCTH, | YIVIEBOJOPOMABI, KHCIOPOA- W a30TCOAEpIKallue
OBnanenue YHHUBEPCAJbHBIMU | COEAMHEHUS, OMOJOTHMYECKH AaKTHBHBIE BEIIECTBA
y49eOHBIMH [TO3HABATENFHBIMU | (YTJIEBOABI, JKHUPHI, OEIKHM), MOHOMEp, IOIUMEp,
JIercTBUSMH: a) 0a30BbIE JIOTHYECKUE | CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
JeUCTBUSL: - CaMOCTOSITENIHO | COCAMHEHHUS, KPUCTAJUIMYECKash pELIETKA, THUIIbI
(hopMyTHpOBaTE W aKTyaJH3UpPOBATH | XHUMHYECKUX peakuuit (oKMCIUTENTBHO-
pobnemy, paccMaTpUBaTh €€ | BOCCTAHOBUTEIBHBIC, 3K30- U DHAOTEPMHUYECKUE,
BCECTOPOHHE; - YCTaHABJIMBATh | PEaKIH MOHHOTO 0OMEHa), pacTBOP, AIEKTPOIHUTHIL,
CYILLECTBEHHBII MPU3HAK WIHA | HEJIEKTPOJIUTHI, 3IEKTPOJIMTHYECKAS
OCHOBaHUS Ui CpPaBHEHHUS, | OUCCOLMUALMS,  OKHUCIUTENIb,  BOCCTAHOBUTEINb,
Kkmaccupukanum  u - 0000IIeHUS; CKOPOCTh ~XHUMHYECKOH pEaKINH, XUMHUYECKOE
OIIpEeNeNsATh UMW  JeITEIHHOCTH, | paBHOBECHE), TEOPUHM W  3aKOHBI  (Teopus
3a7aBaTh MapaMeTpbl U KPUTEPUU HUX | XMMHUYECKOTO CTPOCHUSI OPraHUYECKHX BEILIECTB
JOCTHKECHHS,; - BBUBJIATH | A.M. byrtnepoBa, Teopusi 3JIEKTPOIUTUYECKOU
3aKOHOMEPHOCTH W MPOTUBOPEYHs B | AUCCOLMALMMW,  Nepuoguueckud  3akoH .M.
paccMaTpuBaEMBbIX SIBIICHUSAX; - | MenpneneeBa,  3aKOH COXpaHEeHHs  MaccChl),
BHOCUTb KOPPEKTUBHI B JIESITENBLHOCTh, | 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHI SI3BIK XUMHH,
OLIEHWBATh COOTBETCTBHE PE3YNITATOB | (PAKTOJOTHMUECKUE CBEICHUS O CBOMCTBAaX, COCTABE,
LEJSIM, OLICHUBATh PUCKH | TIONy4YeHHMH ©  O€30IMacHOM  HCIOJb30BaHUH
MOCJIEACTBUN JEATEIBHOCTH; BOXHEHMIIMX HEOPraHMYECKHMX U OpPraHUYECKUX
- pa3BUBaTh KpPEaTHBHOE MBIIUICHWE | BEHIECTB B OBITY M IMPAKTHYECKOW NEATEIHHOCTH
IIPH PEIISHUH )KU3HEHHBIX Mpo0JieM 0) | 4elmoBeka; - YMETh BBIBISTH  XapaKTepHBIC
0a3oBble UCCIIEIOBATENIbCKUE | MPU3HAKM M B3aUMOCBSI3b M3YUYEHHBIX IOHSITHUH,
JNEUCTBUS. - BJAJeTh HAaBBIKAMHU | NPUMEHSATH  COOTBETCTBYIOIIME  TIOHATUS  MpHU
y4eOHO-HCCIeI0BATENbCKON U | ONHCAHWH CTPOEHUSA U CBOMCTB HEOPraHWYECKUX U
MIPOEKTHON JEATEIbHOCTH, HABBIKAMM | OPraHWYECKMX BEIIECTB M MX IPEBPALLCHUN;




paspeimieHus MpoOJieM; - BBISBIATH
NPUYUHHO-CICICTBEHHBIE  CBSI3U U
aKTyaJu3upoBaTh 3aJady, BBIJIBUTaTh
TUIIOTE3Y €€ peIICHUs, HaxoIuTh

apTYMEHTBI TS T0Ka3aTeIbCTBA CBOUX
yTBEPKACHHUH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUHN PEIEHHS; - aHaJIU3UPOBaTh
HOJIyLICHH])Ie B XO0I€ pe]_[ICHI/Iﬂ 3agayun
pe3yJII)TaTI)I, KpI/ITI/I‘IeCKI/I OLICHUBATH
nux HOCTOBepHOCTI), HpOFHO3I/IpOBaTL
N3MCHCHHUEC B HOBBIX YCHOBHHX; -
YMETh IIEPEHOCUTH 3HAHUS B
MO3HABATEBHYI0 M  IPAKTHYECKYIO
00J1acT! KU3HEACATETbHOCTH; - YMETh
I/IHTerI/IpOBaTB 3HAHUA U3 pa3Hbe
MPEIMETHBIX 00JIACTEH; - BBIJIBUIaTh
HOBBIC HIcu, HpennaraTI)
OpI/II‘I/IHaJ'H)HLIe moaxoabl U peIlIeHI/ISI; -
CITOCOOHOCTL HMX HCIIONL30BAHHUS B
MO3HABATEIIbHOU i COIIMATbHOU
IIPAKTHKE

BBISBJIATh B3aMMOCBSI3b XHMHUYCCKHUX 3HAHHUN C

MOHATUSAMU A IpencTaBICHUSMHU JIPYrux
€CTECTBEHHOHAYYHBIX  IPEIMETOB; -  YMETb
UCIIOJIb30BATh HalMEHOBaHUs XUMHUYECKUX
COEIVMHEHUN MEKyHapOIHOIO COr03a
TEOPETUYECKOM W NPUKIAJHOM  XMMHM U
TPUBHAIIBHBIE HA3BaHUs BaXHEHIIMX BELIECTB
(3THNEH, alCTUJICH, TJIMLEPHH, ¢benomn,
dbopmanbaerna, yKCycHas — KHCJIOTa,  TJIMIIWH,

YTapHbIA ra3, YIIeKUCHbld Ta3, aMMHUaK, rameHas
U3BECTh, HEramieHas W3BeCTb, NHUTHhEBas CoAa U
JPYTHX), COCTaBIATh (OPMYJIBI HEOPTaHHUUECKUX H
OpPTaHUYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakuuii, OOBSICHATH WX CMBICK; TOATBEPKIATH
XapaKkTepHblE XWMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3alUCAMU
YpPaBHEHUI XUMHMYECKMX pEaKkUMil; - YyMETb
yCTaHaBIWBaTh  IPHUHAUIOKHOCTh  H3y4YEHHBIX
HEOPraHWYeCKUX W OpraHMYecKUX BEIIECTB K
OTIpEeNENeHHbIM KJlaccaM M TPYIaM COETUHEHUH,
XapaKkTepu3oBaTb WX COCTaB MW  BakKHEHIIHe
CBOMCTBA; OMNpPENENATh BUJIbI XUMHUYECKUX CBS3EU
(xoBaneHTHas, MOHHas, MeTaJuTn9decKas,
BOJIOPO/IHASA), THUIBI KPUCTAUIMYECKUX PEIIETOK
BEIIECTB; KJIacCU(HUIMPOBATH XIMHIYECKHE
peakuuy; copMHpOBaTh TPEACTABICHUS: O
MaTepUaIbHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U II03HAaBAEMOCTH SIBICHUI IPUPOABI, O MecTe U
3HaYEHUHU XUMHU B CUCTEME €CTECTBEHHBIX HAYK U
ee ponu B O00ECHEUEeHMH YCTOHUYMBOIO Ppa3BUTHS
YeJ0BEYECTRa: B peleHnn podieM
9KOJIOTMYECKON, DSHEPreTUYecKO W  MUIIEBOU
0e30macHOCTH, B Pa3BUTHHM MEOULMHBI, CO3JAHUU
HOBBIX MaTE€PHaJOB, HOBBIX HCTOUHUKOB SHEPIUH, B
obecrieueHnH paImoHaIbHOTO
IPUPOAOIIOIb30BAHNS, B ¢dbopMupoBaHUH
MHUPOBO33pEHUSI M 00LIel KyJIbTyphl YEIOBEKa, a
TaKXe IKOJIOrNIeCKH 00OCHOBAaHHOI'O OTHOLICHUS K
CBOEMY 3/10pOBBIO U IIPUPOAHON Cpele; - BIAACTh
CHUCTEMOM XUMUYECKUX 3HaHU, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArAtOIIIE MOHATHS
(TOTOTHUTENHPHO K CHCTEME IOHITHH 0a30BOrO
YpOBHS) - H30TOIBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSHME  aTroMa, TruOpuau3anusi  aTOMHBIX
opbOuranei, xumudeckas cBsa3b (" " u "", KpaTHBIE
CBSI3M), MOJSIpHAs KOHLEHTpaUMs, CTPYKTypHas
thopmymna, H30MepHst (cTpykTypHAas,
reomMerpudeckas  (LUC-TpaHC-U30MEpUs),  THUIIBI
XUMHUYECKUX peakuuil (roMo- M TETepOreHHEIE,
o0paTuMeble u HeoOpaTUMEIe), pacTBOpHI
(ucTuHHBIE, JCTIEpCHBIE CHCTEMBI),
KPHCTAJJIOTUAPATHI, CTENeHb JMCCOLMALINY,
JJIEKTPONN3, KPEKHUHT, PHU(POPMHUHT); TEOPHUH H
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE
3HAHMS, JIeKallueé B OCHOBE  ITOHUMAaHHA

nn




MMPUYIUHHOCTHU u CUCTEMHOCTHU XHUMHUYCCKHUX
HBHCHHﬁ, COBPCMCHHBLIC npeacCTaBJICHUA 0
CTPOCHHHU BCIICCTBA HA ATOMHOM, MOJICKYJISIDHOM U
HaIMOJICKYJIAPHOM  YPOBHAX; MNPCACTABJICHUA O

MEXaHHU3Max XUMHYCCKHNX peamnﬁ,
TEPMOANHAMHUYICCKUX n KHMHCTHYCCKHUX
3aKOHOMCPHOCTAX HX MPOTCKAaHUA, O XUMHYCCKOM
PaBHOBECHH, JUCIICPCHBIX CHUCTEMAX,

(hakTonornueckue CBeACHU O CBOWCTBAaX, COCTABE,
nojlydeHuH ¥ OE30MacHOM  HCIOJIb30BAHUH
Ba)KHEHIINX HCOPraHMYCCKUX W OPraHu4CCKUX
BCIIIECCTB B 6I)ITy u HpaKTquCKOﬁ ACATCIIbHOCTU
4EJIOBEKA, o0mmx HayYHBIX MIPUHIHATIAX
XUMHYECKOTO  TPOU3BOJACTBA  (HA  TpUMepe
NPOM3BOACTBA  CEPHOM  KHCIOTHI, aMMHakKa,
METaHolla, IiepepaboTku  HepTH); -  yMETh
MPOBOJUTE PacUeThl IO XUMHUYECKUM (QOpMysiaM U
YpaBHCHUAM XUMHNYECKHUX peaKuMﬁ C
UCIIONIb30BaHUEM (PH3MUECKUX BEIMYUH (Macchbl,
obnema rasoB, KOJTYECTBa BEIIECTBA),
XapaKTEPU3YIOUIUX BEIIECTBA C KOJUYECTBEHHOU
CTOPOHBI: PACUCThI IO HaXOXICHHUIO XUMHYECKOH
(dhopMyJBl BeEIeCTBA; pacdeTsl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CITU
OZIHO M3 MCXOJIHBIX BEIIECTB JAHO B BUJIE PacTBOpA
C ONpeAesIeHHONM MaccoBOHM J10JIeil pacTBOPEHHOIO
BEIIECTBA HJIM aHO B M30BITKE (MMEET MPUMECH);
pacdyeTbl MaccOoBOM WM OOBEMHON IOJM BEIXOAA
MPOAYKTa PEaKI[MH; pacueThl TEIIOBOro 3¢dexTa
peakinii, 0ObEMHBIX OTHOIICHHWHA Ta30B; - YMETh
BBISIBJISITh XapaKTEpPHbIE MPU3HAKH M B3aHMOCBSI3b
M3YYEHHBIX TTOHSATHH, MIPUMEHSITh
COOTBETCTBYIOIIME  TIOHATUS TPH  ONHCAHUU
CTPOGHHS ©  CBOWCTB  HEOPTaHUYECKUX U
OpPTaHWYECKMX BEIIECTB W WX [pEeBpaIICHUH;
BEISIBJISITH  B3aMMOCBSI3b XUMHYECKUX 3HAHHHA C
MOHATHSAMHA M TPEACTABICHUSAMH  JIPYTUX
MPEMETOB TSl OoJiee OCO3HAHHOTO TOHUMAHHS U
OOBSICHEHHS CYIIHOCTH MaTepHualibHOTO EIMHCTBA
MHUpa; HWCIOIB30BaTh CHUCTEMHBIE XHMHYECKHE
3HaHWUS JIS OOBSICHEHHS W TPOTHO3WPOBAHUSA
SIBIICHUH, MMEIOIINX €CTeCTBEHHOHAYYHYIO
MPHUPOIY; - YMETh HCIONH30BATH HAUMEHOBAHUS
XUMHYECKUX COSTUHEHHH MEXIyHapOJHOTO COM3a
TEOPETUYECKOM W  NOPUKIAJHOM  XUMHUM U
TPUBUAIIGHBIE Ha3BaHUS BEIIECTB, OTHOCAIIMXCS K
W3Y49EHHBIM KJlaccam OpPTaHUYECKUX "
HEOPraHWYEeCKUX  COCQUHEHWH;  HCIION30BaTh
XUMHYECKYI0  CHMBOJIMKY JJISi  COCTaBJICHUS
(hopMyn HEOPTaHUYECKHUX BEIIECTB, MOJEKYIISIPHBIX
U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIIEHHBIX U
CKEJEeTHBIX) (OPMYJT OPraHWYECKUX BEIIECTB;
COCTaBIATh YpaBHEHHS XUMHUYECKUX pEakmuid U
packpbIBaTh ux CYIIHOCTb:
OKHCIIMTEIbHOBOCCTAHOBUTEITHHBIX peaxuii




MIOCPEACTBOM COCTAaBJICHUS AJIEKTPOHHOTO OanaHca
ATUX PEaKIMii; PEaKIUii MOHHOTO OOMEHA ITyTeM
COCTaBJICHUSI X TOJIHBIX M COKPAIICHHBIX HMOHHBIX

YpaBHEHUI; peakuuii TUIPOJIN3A, peakun
KOMILIIEKCOOOpa30BaHHUSI (Ha npuMepe
TUJIPOKCOKOMIUIEKCOB  ITMHKA W QJIIOMUHUA);
MOATBEPKAATh XapaKTepHbIE XUMHYCCKHE
CBOICTBa BELIECTB COOTBETCTBYIOIUMU
3KCIIEPUMEHTAMU u 3aIMUCSIMH YpaBHEHUI

XUMHYECKUX PEaKHil; - yMeTh Kiaccu(UIMPOBATH
HEOpraHW4YeCKue MW OpraHMYecKHe BEIIECTBA H
XUMHUYCCKUEC PCAKIIMU, CaAMOCTOATCIILHO BLI6I/IpaTb
OCHOBaHWSI W KpUTEpUH JUIsd KiaccupuKaiuu
N3y4aCMbIX XUMHUYCCKUX O6T)€KTOB;
XapaKTEepU30BaTh COCTaB W BaXXHEWUILIME CBOWCTBA
BCHICCTB, IMpUHAJJICKAIUX K OIpEACIICHHBIM
KjJaccaM U TpylmaMm COequHEHHH  (TMpocTbie
BEILIECTBA, OKCHJBI, TUJIPOKCUJIBI, COJIN;
YIIIEBOIOPOIbI, MTPOCTHIC SUPHI, CITUPTHI, PEHOIHI,
aJIbACTHUbI, KCTOHBHI, Kap6OHOBI)IC KHUCJIOTHI,
CIIOKHBIC 3(HUPBI, JKUPBL, YIJICBOABI, AaMHHBI,
aMUHOKHCJIOTHI, O€NKH); TPUMEHSITh 3HAHUSA O
COCTaBe U CBOICTBax BELIECTB JUTSt
JKCIIEPUMEHTAIbHOU IIPOBEPKHU TUIIOTE3
OTHOCUTEJIBHO  3aKOHOMEPHOCTEH  MPOTEKAHHS
XUMHYECKUX  peaKuuid W MPOTHO3WPOBAHUS
BO3MOXKHOCTEH WX OCYIIECTBIEHHS; - YyMETh
MOJTBEPKAATh Ha KOHKPETHBIX IPUMEpax XapakTep
3aBUCHMOCTH PeaKImOHHON crocoOHOCTH
OpPTaHWYECKHX COENWHEHWH OT KPaTHOCTH H THIIA
koBajieHTHOU cBs3H (" " m "), B3aWMHOTO BJIMSTHHS
aTOMOB W TPYHI aTOMOB B MOJIEKYJIaX; a TaKkKe OT
ocoOeHHOCTeN peanm3anun Pa3IMIHBIX
MEXaHW3MOB MPOTEKAHWS PEAKIIHI; yMeTh
XapaKTepH30BaTh DJIEKTPOHHOE CTPOSHHE aTOMOB
(B OCHOBHOM ® BO30YXIEHHOM COCTOSIHHH) U
MOHOB XWMHYECKHX JJIeMEHTOB | - 4 mepromoB
Ilepuoanueckoii cucremsl JI.M. MenjeneeBa u ux
BaJICHTHBIE BO3MOXXHOCTH, UCIIOIB3yd MOHATHSA "'s",
"p", "d-a;mexTpoHHBIE" OpOMTAIH, SHEPTETHUCCKUE
YpOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWMCTB XHMHYECKHX D3JIEMEHTOB W 00pa3yeMbIX
MMU COeTMHEHHH I10 TIePHUOoIaM | TPYTIaMm

OK 02
Hcnone3oBath
COBPEMCHHbBIE
CpEJ/ICTBA NIOUCKA,
aHanmza u
HHTEPIPETAI[H
nHpOpMALIUH, U
HH(OPMAITMOHHBI
e TEXHOJIOTHH
JUTSL BBIMIOTHEHUS
3aj1a4
rpodecCHOHaIbH

B obmactm 1LEHHOCTH  HAay4YHOTO
Mo3HaHus: -  cOPMUPOBAHHOCTh
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY  YPOBHIO  Pa3BUTHUS
HAayKd ¥ OOIIECTBEHHOH MPaKTHKH,
OCHOBAaHHOIO Ha JMaJore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B IOJUKYJIbTYPHOM MHpE; -
COBEpLICHCTBOBAHUE  SI3BIKOBOH U
YUTATEIBCKON KYJIBTYPbI KaK CPEICTBa
B3aUMOJICHCTBUS MEXIY JIOABMH U
[IO3HaHWs  MHUpa; -  OCO3HaHHE

yYMETh IJIAHUPOBaTb U BBIIOJIHATH XUMUYECKHH
IKCIIEPUMEHT (nmpeBpaiueHus OpPTaHHYECKUX
BEILIECTB NPH HArpeBaHWHM, MOJIyYEHHE STHIICHA U
M3y4YEHHE er0 CBOWCTB, KAUYECTBEHHbIE PEAKIIUU Ha
anbJerupl,  KpaxMal, YKCYCHYIO  KHCJIOTY;
JIeHaTypauys OeNKOB NpH HarpeBaHUM, LIBETHbHIE
peakuuu OENKOB; IMPOBOAMTH PEAKLIHH HOHHOTO
oOMeHa, OIpeneNsITh cpely BOIOHBIX PacTBOPOB,
Ka4eCTBEHHBIE PEAaKLUUU Ha Cyibdar-, KapOOHAT- U
XJIOPUJAHUOHBI, HAa KaTHOH aMMOHUS; pelaTh
3KCIIEPUMEHTAJIBHBIE 33JJa4y 10 TeMaM «MeTabl
u "Hemeramibl") B COOTBETCTBHU C MpaBUIIAMU




OH JIeSITeIILHOCTH

IOCHHOCTH Haquoﬁ JACATCIIbBHOCTH,
TOTOBHOCTb OCYILICCTBJIAATh
MNPOCKTHYIO UM  HUCCICAOBATCIILCKYIO

ACATCIBHOCTL HMHAWBHUAYAJIBHO W B
rpymnrIie; OBHaI[GHI/IG YHUBCpCAJIbHBIMU

y4eOHBIMH M03HABATELHBIMU
JICHCTBUSIMH: B) pabota c
nHpoOpMaIuen: - BIaJeTh HaBBIKAMH
MOTY4EHUS HHpOpPMaLIH u3
HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEITBHO OCYILIECTBIISITh
MOWCK, aHaJM3, CUCTEMAaTHU3alHUI0 U
HMHTEPIPETALNIO uHpopmanmu
Ppa3IHYHBIX BUJIOB " bopm

MIPEICTaBICHUS; - CO3J]aBaTh TEKCTHI B
paznuuHbIX  (dopMaTtax ¢  y4eTOM
Ha3HaueHHUs WHGOPMAIMKM U IICJICBON
ayauTopuu, BBIGI/IpaH OIITUMAJIbHYIO

hopmy MPEACTaBJICHUS u
BH3YaJIH3allHH; - OLIEHUBATh
JIOCTOBEPHOCTD, JIETUTUMHOCTh
nHpopmarum, ee COOTBETCTBUE

IpaBOBbIM W  MOPAJBbHO-3THYECKUM

HOpMaM; - HCHOJNB30BaTh CPEICTBA
MH(POPMALTMOHHBIX i
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
peteHun KOTHHTHBHBIX,
KOMMYHUKATHBHBIX H
OpraHM3aIMOHHBIX 3aa4q c
coOmoeHrEM TpeOoBaHMIt
SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THUTHCHBI, pecypcocoepekeHus,

MPaBOBBIX M STHYECKUX HOPM, HOPM
HHPOPMAITHOHHON 0€30ITaCHOCTH;
BIIQJICTh HABBIKAMH PACIO3HABAHUS U
3aIIUTHI nH()OpMaITIH,
HHOOPMAITHOHHON 0e30IMacHOCTH
JUYHOCTH

TEXHUKH 0€30MacHOCTH TIpd  OOpalleHHH C
BEIIECTBAMU U J1a0OpaTOPHBIM 00OpPYIOBaHUEM;
MIPEACTABIATh pe3yapTaThl XUMHYECKOTO
JKCIepHUMEHTa B (QoOpMe 3amuch ypaBHEHHI
COOTBETCTBYIOIIMX peakuuii u (opMyIupoBaThb
BBIBOJBI Ha OCHOBE ATHX pE3yJIbTaTOB; - yMETh
AHAM3UPOBATh  XHMHUYECKYI0  WH(pOpMAIHIO,
MOJTy4aeMyl0 M3 Pa3HBIX HCTOUYHUKOB (CPEACTB
MaccoBoil nHpopmanuu, cetb IHTEpHET U Apyrue);
- BIaJeTb OCHOBHBIMH METOJAMHM HAay4YHOTO
MO3HAHMUS BEUIECTB W XUMHYECKUX SIBICHUH
(nabmronenue, H3MEepeHue, 9KCIIEPUMEHT,
MOJICTTPOBAHUE);

- yMeTh TMpPOBOJUTH pacyeThl M0 XUMHUYECKUM
(dhopMmylaM U ypaBHEHUSM XUMHYECKHX PEaKIHil C
MCIIOJIb30BaHUEM (buznvecKnx BEJIMYUH,
XapaKTepU3yIOUMX BELIECTBA C KOJUYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJNbHBIE YCIOBUS)
ra3oB, KOJHMYECTBA BEIIECTBA; HCIOIH30BAThH
CHUCTEMHbIE XUMHUYECKHE 3HAHUS Ui TPHUHATHUSA
pemeHnii B KOHKPETHBIX XHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEI[ECTBAMH U UX IPUMEHEHUEM;

- yMeTb CaMOCTOSITENIbHO  IUTAHUPOBaTh U
MIPOBOJIUTh XUMHUYECKHH 3KCIIEPUMEHT (TIOTydeHue
W U3y4eHHE  CBOMCTB  HEOPraHWYECKHX U
OpPraHMYECKUX BEILECTB, KauyeCTBEHHBIC PEAKIUU

YTIIEBOAOPOIOB Pa3IMIHBIX KJIaCCOB 51
KHCIIOPOACOACPKANTUX ~ OPTaHUIECKUX BEIIECTB,
perieHme AKCIIEPUMEHTATBHBIX 3a1a9 110

pacrio3HaBaHUI0 HEOPraHUYECKUX M OpPraHMYECKUX
BEIIECTB) C COOJIFOACHHWEM IIpaBUJl O€30MacHOro
oOpamieHust C BeIIeCTBAMH M JIAOOPATOPHBIM
000pyIOBaHUEM, (hopMyIHPOBATH TIeIT!
HCCIIEIOBAaHUS, IPEJOCTABIATh B Pa3IMIHON (hopme
Pe3yJIbTaThl  3KCIIEPUMEHTa, aHAJIN3UPOBATH U
OLIEHUBATbh UX JIOCTOBEPHOCTE;

- YMEThb OCYIIECTBISTH L€IE€HANPABICHHBINA MOHCK
XUMHUYECKOW  uMH(opManuu B PasIHUHBIX
UCTOYHMKaX  (HayyHas W  ydeOHOHaydHas
JUTEpaTypa, CpeIAcTBa MaccoBOW HH(opManuy,
cetb  MHTepHer W npyrue),  KPUTHYECKU
AQHATU3UPOBATh  XHMHUYECKYI0  MH(OpMALHIO,
nepepabaTeiBaTh €€ M HCHONb30BaThb B
COOTBETCTBHH C TIOCTABJICHHON yueOHOI 3a1adeit;

- BJIaJIETh CUCTEMOH 3HAHUU O METOJAX HAay4YHOIO
NO3HAHUS SIBICHUH TNPHPOIbBI, HCIONb3YEMBIX B
€CTECTBEHHBIX HayKaX W YMEHHSIMU IPUMEHSTH 3TH
3HaHUSI TpPU OIKCHEPUMEHTAIbHOM HCCICAOBAaHUH
BEILIECTB U Ul OOBSICHEHUS! XUMHYECKUX SIBJICHUH,
UMEIOLIIMX MECTO B TNPUPOAEC MPAaKTHUECKOU
JESATEIbHOCTH YeJIOBEKa U B TOBCEAHEBHON YKU3HH

OK 04
D¢ dexTuBHO
B3aUMOZEHCTBOB
aTb U paboTaTh B

TOTOBHOCTb K CaMOpa3BHUTHIO,
CaMOCTOSTEIBHOCTH u
CaMOOIIPE/ICIICHHUIO; -OBJIaJICHHE
HaBBIKAMU y4eOHO-

YMCTh IUJIAHUPOBATH W BbBIINOJIHATH XUMUYECKUH
OKCIICPUMCHT (HpeBpaH_ICHI/IH OpPraHnuvCCKuX
BCIICCTB IIpHU HArp€BaHWH, IMOJIYUCHHUC DTUJICHA U
H3Y4YCHUC CTO CBOﬁCTB, KaUCCTBCHHBIC PCAKIIUU Ha




KOJUICKTHBE U | UCCIENOBATENLCKONH, TPOEKTHOM W | albAerWibl, KpaxMall, YKCYCHYIO  KHCJOTY;
KOMaH/1e COLIMATbHOM JeATeNbHOCTH; | JeHaTypalus OElIKOB NpH HArpeBaHWM, IIBETHBIC
Osnanenue YHUBEPCAJIbHBIMU | PeakUK OENKOB; MPOBOAWUTH PEaKIUHW HOHHOIO
KOMMYHHMKATUBHBIMU JISUCTBUAMH: 0) | oOMeHa, OMpenemnsaTb Cpeny BOJHBIX pPacTBOPOB,
COBMECTHAS ICSITEIbHOCTB! Ka4yeCTBEHHBIC PEAKUUU Ha Cylabdar-, KapOoHAT- U
IIOHUMAaTh u HCIIOJIb30BATh XJIOpUAaHUOHBI, Ha KAaTUOH aMMOHHA, PpCllaThb
MPEUMYILECTBA KOMaHIHOH U | 9KCIEpUMEHTaJIbHbIC 3a/1auu 1Mo TeMaM "Merasuibr"
HHJIUBHTyaJIbHON paboThI; - | u "Hemeramibl") B COOTBETCTBHHM C IpaBUIAMHU
NPUHUMATH LeIH COBMECTHOHM | TEXHMKH 0€30MacHOCTH TpH  OOpalleHHH C
NeATeIbHOCTH, OpPraHW30BHIBATH U | BEIIECTBAMH U JIAOOPAaTOPHBIM 00OpPYIOBaHUEM;
KOOpAWHHUPOBATH ﬂeﬁCTBHﬂ o ¢©c¢ | nNpeacTaBIATh PEIYIBTATHI XUMHYECKOI'O
JOCTUKEHUIO: COCTAaBJIATh  IUIaH | DKCIIEpPUMEHTa B (QopMe 3amucd ypaBHEHHIA
NEWCTBUM, paclpenensTb pOId C | COOTBETCTBYIOIIMX peakuuii u (opMyIupoBaTh
y4aeToM MHEHHH YYaCTHUKOB | BbBIBOJIbI Ha OCHOBC OTHUX PE3YJIbTAaTOB, -YMCTb
00CyXJaTh pe3yibTaThl COBMECTHOHM | CAMOCTOSATENFHO  IUIAHUPOBATh M MPOBOJMTH
paboThr; KOOPIMHUPOBAaTh W | XMMHUYECKHH IKCIEPUMEHT (TIOTydEeHHE U U3YUeHHe
BBIMONHATE  pabOTy B YCIOBHSAX | CBOMCTB  HEOPraHMYECKMX M OPraHHYecKHX
peabHOrO, BUPTYaJbHOTO U | BEIIECTB, KaYeCTBEHHBIE PEAKIMU YTJIEBOJOPOOB
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS; | PAa3IMYHBIX KIACCOB M KUCIOPOICOAEPIKAIINX
- OCYIICCTBJIATH MMO3UTHBHOC | OPTaHUYCCKUX BCIICCTB, pEeUICHUC
CTpaTerudecKoc IIOBCACHHUC B | OKCIICPUMEHTAJIBHBIX 3a/la4 II0 pacCllO3HaBaHHIO
Pa3IMYHBIX CUTyalluix, MPOABJIATE | HCOPraHUYCCKUX W OpPraHUYCCKUX BCIIICCTB) C
TBOPYECTBO W BOOOpaxkeHHe, OBITh | COONIOJEHUEM MpPaBUJ OE30MAaCHOrO OOpalleHHs C
WHULIMATUBHBIM OBnazeHue | BemeCTBAMH W JIaOOpAaTOPHBEIM 00OPYIOBaHUEM,
YHHUBEPCAIIbHBIMA PETYIATUBHBIMU | GOPMYJIUPOBATH eI HCCIIEIOBAHU,
NEHCTBUAMH: T) TpHHATHE ceOd U | MPEAOCTaBIATh B Pa3IMIHON (opme pe3yIbTaThl
OpYTUX JIOAEH: - IPUHUMATh MOTHUBBI | OKCIIEPUMEHTA, aHAIM3MPOBATh M OILEHUBATh WX
W apryMeHTbl JApPYTHUX IIIOJIe TpH | TOCTOBEPHOCTE;
aHanu3e pe3yiIbTaToOB AEATENbHOCTH; -
MpU3HaBaTh CBOE MPaBO H TPaBO
IpyTHX JIIoAed Ha  OmmOKw; -
pa3BUBaTh CHOCOOHOCTH TIOHHMATh
MUD C TIO3HUIIUU APYTOTrO YEIOBEKa;
OK 07 | B obacTu SKOJIOTHMYECKOTO | - CHOPMHPOBATH IPEICTABICHUSA: O XHUMHUYICCKOU
CopneiicTBoBaTh BOCIIUTAHUSA: - CQOPMHPOBAHHOCTH | COCTABIISIONIEH  €CTECTBEHHOHAYYHOW  KapTHHBI
COXpaHEHUIO 9KOJIOTHYECKON KyJNbTYpHL, | MUpa, POJHM XMMHUU B TIO3HAHUU SBICHUNA TPUPOJIEI,
OKpYKaroIel [MOHMMaHWEe BIUSHHUS  COIMAJBHO- | B (OPMHPOBAHWM MBINUIEHUS H  KyJIBTYPHI
cpensl, 9KOHOMHUYECKHIX MIPOIECCOB Ha | JUYHOCTH, €€ (PYHKIWOHAIHFHOW TPaMOTHOCTH,
pecypcocOepeke | COCTOSHHE IMPUPOJHON M COLMAIbHOW | HEOOXOAMMON IUIS PEHICHHS IPAKTHYCCKUX 3a1a4 U
HUIO, IPUMEHSTh | CpeAbl,  OCO3HAHWE  TJIO0ANTBHOTO | SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHA K
3HaHUS 00 | XxapakTepa SKOJOTHYECKUX MPOOJeM; - | CBOEMY 3J0POBBIO M MPHPOIHOW Cpene; - yMeTh
M3MEHEeHUH! [JJAHUPOBAHWE W OCYIIECTBIIEHHE | COOMIOAaTh TpaBUiIa 9KOJIOTHYECKH
KJIIMaTa, JIEHCTBUI B OKpYXKAaIOIIeH cpelne Ha | 1ernecooOpa3HOro MOBeNeHUS B OBITY W TPYHAOBOU
MIPUHIUIIBI OCHOBE 3HAHUS IIeliel YCTOWYHMBOTO | MEATENPHOCTH B  IIENAX COXPAHEHUS  CBOETO
OepeXIIMBOTO Pa3BUTHS YEIIOBEUECTBA; AaKTHBHOE | 37IOPOBbS W OKPYXAloMled MPUPOJHON Cpemsl;
MIPOM3BOJICTBA, HENpuATHE JACWCTBUH, NPHHOCAIIMX | YIATHIBATh OIACHOCTH BO3JEWCTBUS HA JKHUBBIE
3¢ deKTUBHO Bpel OKpYXaromed cpene; - yMEHHE | OpraHU3MBI OIPENEIEHHBIX BEIIECTB, ITOHUMAs
JIEWCTBOBAaTh B | IPOTHO3MPOBATh  HEOJIATONPHUSATHBIC | CMBICT  IIOKA3aTeNs TMPENENbHOM  JIOIMYCTHMOM
Ype3BbIYaHBIX JKOJIOTHYECKHE MOCJIE/ICTBHSL | KOHI[EHTPAIINH;
CUTYalUsIX MIPEeIPUHIMAEMBIX JIEWCTBUH, | - yMETh TMPOTHO3WPOBATh, AHAIM3UPOBATH U
MIpe0TBpAIIaTh UX; OILIEHUBATh c TTO3UITHIA JKOJIOTHIECKOH
- pacuiMpeHHe OmbITa JeSTENFHOCTH | 0€30IMacHOCTH TTOCTIEICTBUS OBITOBOI "
9KOJIOTMYECKOH HANpaBJIEHHOCTH; - | IPOM3BOACTBEHHOW  NEATENbHOCTH  YeNOBEKa,
OBIIAJICHUE HaBBIKAMU y4eOHO- | CBSI3aHHOH c nepepaboTKon BEIIIECTB;
WCCIIEIOBATENBCKON, TPOEKTHOM W | MCIOJIb30BATh MOJYYEHHBIC 3HAHMS ISl IPUHATHA




COLIMAJIbHOM JCATCIIBHOCTH,

IrPaMOTHBIX pEIIeHWH mpobiaeM B CHTYyalusX,
CBSI3aHHBIX C XUMHUEH; YMETb OCO3HAaBaTh
OIIACHOCTb BO3ACUCTBUSL HA >KUBBIE OPraHU3MBI
ONPEJENICHHBIX  BEIIECTB, IIOHMMAas  CMBICH
[IOKa3aTels IIpENENbHON JIOITYCTUMOM
KOHLIGHTPAIIWH, U MOSCHATH Ha TIpUMeEpax CrocoObl
YMEHBIICHUS] W IPEAOTBpPALICHUS HX BPEIHOIO
BO3/ICICTBUS HA OPTAHU3M YEJIOBEKA.

[K 2.7 [IpoBoauTh
[TOYBEHHYIO U
[PACTUTENBHYIO
NTUAarHOCTUKY
[IUTAaHUS PACTECHUU

CaMOCTOSITENTEHO COCTABIISITh TIAH
peleHus mpodIeMbl C Y4eTOM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U

MIPEAIIOYTEHN;

JaBaThb OLUCHKY HOBLIM CUTYyallHsAM,
BHOCHUTL KOPPEKTHUBLI B ACATCIIbHOCTD,
OLCHMNBATHh COOTBETCTBUEC PE3YJILTATOB
LEJISAM;

BJIaACTh HaBbIKaMH MMO3HABATEIHLHOMU
peduiekcun Kak OCO3HAHUS
COBEpIIAEMbIX JEUCTBUN U
MBICJIMTCIIBHBIX ITPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUI

- YMCTb aHAJIM3UPOBATH XUMUUYCCKYIO
WH(POPMAIHIIO, TOTY4aeMyIO U3 pa3HBbIX HCTOUHUKOB
(cpenctB MaccoBoil HH(pOpMaIUH, ceTh MHTepHET U
ApyrHe);

- BJIaA€Th OCHOBHBIMH METOAaMM

HAaY4YHOI'O IMO3HaHUA BEHICCTB U XUMHUYCCKUX
SIBIICHWH (HaOJro/IeHNe, I3MEPEHUE, IKCIIEPUMEHT,
MOJIEIUPOBAHHUE).




2. CTPYKTYPA U COAEP)KAHUE JUCLHUIIJINHBbI

2.1. O0beM TUCHHUILIMHBI U BUIbI Y4e0HOI padoThI

Bua yueOHoii padoTbl

O0beM B yacax

oyHast

O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOH THCHUIITHHBI

144

B T.4. B (popMe NPaKTHYECKO# MOATOTOBKHU

BT. 4..

TEOPETUYECKOE OOyUCHHE 60
MPAKTUYECKHUE 3aHATUS 68
CamocrosiTesbHas padoTa -
IIpomeskyTouHasi aTTeCTAIUS — IK3aMeH 16
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2.2. TemaTH4ecKuii IUIAH U CO/IEP:KaHUE THCITMTIIHHbI

2.2.1 TemaTH4eCKHUii IUIAH U cojiep:KaHNe U CHUIJIMHBI TI0 0YHO# (hopMe 00yUeHHUs :

HaumeHnoBanue
pa3esoB U TeM

Coaep:xanne yaeOHOro Marepuaia u (popmsl
OpraHu3aiuu AesiTeJIbHOCTH 00yYaromuxcst

Oo0bem, akag. u/
B TOM YHUCJIE B
dopme
NPAKTU4YECKOI
TOJATOTOBKH,
akajn 4

Konapl
pe3yJIbTaToB
O0CBOEHH S

1

3

Paznen 1. OCHOBBI CTPOEHHS BelIeCTBA

12/8

Tema 1.1 Xumus —
HayKa 0 BelllecTBax

Conep:xanue

8

1. CospemeHHass Monenb CTPOEHHA aToOMa.
OneKTpoHHas KOH(UTYypanus aToMa.
Krnaccuukanuss XuMHUYecKUX 3JIEMEHTOB (S-, -,
d-aemMeHTHI). Banentneie 3JIEKTPOHBI.
BanentHoCTb. DneKTpoHHAas pupoja
XUMHYECKON CBA3H. DNEKTPOOTPULIATETHHOCTb.

2. KoBaynentHasi cBsi3b, €€ pa3HOBUIHOCTH U
MeXaHW3Mbl ~ oOpa3oBaHUsi  (OOMEHHBIH U
JIOHOPHO-aKIIENITOPHBIH ). WNonnas CBSI3b.
Merannuueckass CcBs3b. BojopojHas  CBs3b.
MexmMornekynsapHble B3auMoaeucTBus. M3oTomsl,
OCHOBHO€ W BO30YXJEHHOE COCTOSHHE aToMa,
TUOpUIN3AINS ATOMHBIX OpOUTAIICH.

3. IIpaktnueckoe 3austue 1: PemeHue
MPAaKTUYECKUX  3aJaHuil  Ha  COCTaBJICHHE
3JIEKTPOHHO-TpaduuecKux GopMyI1 3J1eMeHTOB 1—
4 TIEPHOIOB. Pemenne 3aJaHUI Ha
WCTONB30BAaHAE XUMHUYECKOH  CHUMBOJMKA |
Ha3BaHUW  COENMHEHWHA 1O  HOMEHKJIAType
MEKIYHAPOJHOTO  COI03a  TEOPETHYECKOH U
MPHUKIAJHOW XWMHH W TPHBHAJBHBIX HA3BaHUM
JUIS ~ COCTaBIICHHSI  XHMHYECKHX  (hopMyI
JIByXaTOMHBIX COSIMHEHNN (OKCHUIOB, CyIb(HUIOB,
TUIPUIOB M T.I1.) M JPYrMX HEOPTaHWIESCKUX
COC/IMHEHUH OTJIENbHBIX KJIACCOB.

4. IIpakTu4yeckoe 3ansTue 2: Pemenne 3aganmit
Ha HCIHONb30BaHUE XUMHUYECKOM CHMBOJIUKU H
Ha3BaHUU  COCAMHEHUH 1O  HOMEHKJIAType
MEKIYHApOOHOIO  COI03a  TEOPETHYECKOH U
MPUKJIAJIHOW XWMHM W TPHUBHAJBHBIX HA3BaHUHI
IUIL  COCTaBJCHUS  XMMHUYECKHX  (opMyln
JIByXaTOMHBIX COSAMHEHUN (OKCHUOB, CyTb(HUIOB,
THIPUIOB M T.I.) M JPYrHMX HEOPraHWYECKUX
COEIMHEHNH OTIENbHBIX KIIACCOB.

OK 01

Tema 1.2
Ilepuonuyeckuii
3aKOH U Ta0Jauua
J.W. MeHnpaeneeBa

Copaep:xkanue

5. IpakTuuyeckoe 3anaTue 3: Ilepuoguueckas
cucTeMa XAMHUYECKUX 2JIEMEHTOB JN.
Meuneneena. dusnueckuit CMBICIT
Ilepuonuueckoro 3axona .M. Menneneesa.
3aKOHOMEPHOCTH W3MCHCHUS CBOMCTB
XUMHYECKUX  DJIEMEHTOB, 00pa3yeMblX UMHU
MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUU C

OK 01, OK 02
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MOJIOKEHHUEM  XHMHYECKOTO  JJIEMEHTa B
Ilepuognueckoi cucreme. MUpPOBO33pEHUECKOE U
Hay4Hoe 3HaueHue Ilepuonuueckoro 3akona JI.1.
Menpeneesa. IIpormoser .M. Menzeneesa.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. 2 17
Pemenue MIPAKTHKO-OPHUEHTUPOBAHHBIX
TEOPETHUECKUX 3aJaHMi Ha XapaKTepU3alUIo
XUMHAYECKUX DJeMEHTOB «Meramnyeckue /

HEMETAIUINYECKUE CBOICTBA,
3JIEKTPOOTPULIATENBHOCTD U CpOJICTBO K
QJICKTPOHY XUMHUYCCKUX 3JICMCHTOB B

COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM U
MOJIOKGHHEM B TEPUOJUYECKOM  CHUCTEME
XuMu4deckux aemeHToB .M. MeHnieneeBay.

6. IIpakTyeckoe 3aHsITHE 4:
MupoBo33peHUeCKOe W~ HAydyHOE  3HAYCHHE
Ilepuommueckoro 3axona J[.MI. Menneneesa.
IIporunozer .M. MenpaeneeBa. OTKpBITHE HOBBIX
XAMHYECKHUX  dJeMeHToB. 2 17  PemenHue
MPaKTHKO-OPHEHTUPOBAHHBIX TEOPETUIECKUX
3aJaHA  HA  XapaKTepHW3alui0  XUMHYECKHUX
9JIEMEHTOB «MeTtaindyeckine / HEMETaUIHYECKU e
CBOICTBA, DJIEKTPOOTPHUIIATEINHHOCTL U CPOJICTBO K
3JIEKTPOHY XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C WX JJICKTPOHHBIM CTPOCHUEM H
MOJIOKEHHEM B TEPHUOJUYECKOM  CHUCTEME
xumMudeckux saeMenToB J[.J. MenneneeBa».

Pasnen 2. XuMuuyeckue

pPe€aKkuumn

10/6

Tema 2.1 Tunsl

Conep:xaHue

XHMHYeCKHX
peaxkumii

7. Kimaccuduxarus v TUITBI XUMHUYIECKAX PEaKITuit
c y4acTHEM HEOpraHHMYECKUX BEILIECTB.
KonnuecTBennsie OTHOIIEHWS B  XHMHH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHH U
pacueThl MO ypaBHEHUSM XHMHYCCKHX PEaKIUH.
Monpr Kak eIWHHIA KOJIHMYECTBA BEIIECTBA.
MonsipHass Macca. 3aKOHBI COXPaHEHHS MAaCChl U
sHepruu. 3akoH ABorampo. MOoJSpHBEIA 00BEM
ra3os. OTHOCHTENbHAS IIIIOTHOCTE ra30B. Peaknun
KOMITIEKCOOOPa30BaHMUsI c y4acTueM
HEOPraHWYECKUX  BEIIECTB (Ha  mpumepe
THJIPOKCOKOMITICKCOB IIMHKA U AJTFOMUHUS )

OK 01

8. IIpakTnueckoe 3ansitue S: CocraBieHHE
YpaBHEHUI peakUuuil COENUMHEHHUs, Pa3I0KEHHUS,
3aMelieHns, OOMeHa. YpaBHEHHUS  peakuui
rOpeHHUsl,  HMOHHOrO  OOMEHa,  OKHCJICHUS-
BOCCTaHOBJICHUSL. Pacuer  KkonMuYeCTBEHHBIX
XapaKTEePUCTUK UCXOTHBIX BEIIECTB M NMPOIYKTOB
PpEaKLuH. Pacuer KOJIMUECTBEHHBIX
XapaKTePUCTUK NPOAYKTa PEaKUHU COCTUHEHUS,
€CIIM OJHO W3 BEILECTB JAHO B M30BITKE W/WIH
COJIEP)KUT NIPUMECH.

9. IlpakTHyeckoe 3aHsiTHe 6: Pacuer maccoBoi
U 0OBEMHOM JIOJIM BBIXOJA MPOAYKTA PEAKIIUU
COCIMHEHUS OT TEOPETUYECKU BO3MOXKHOIO.
Pacuer 0o0BEeMHBIX OTHOIIEHMH Tra3oB. Pacuer
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Macchl (00beM, KOMTUYECTBO BEIIECTBA) MPOAYKTa
peaKkuuu, eclid OIHO W3 BEIIECTB JaHO B BHJE
pacTBopa cC ONpEIeNeHHOW MAaccoBOM Jaomer
PacTBOPEHHOI'0 BELIECTBA.

10. IlpakTHyeckoe 3aHsiTHe 7: YpaBHEHHS
OKHCJICHUSI-BOCCTAHOBJICHMUSL. Crenenp
okucineHus. OKHCIAUTENb U BOCCTAHOBHTEINb.
OKHCIUTENbHOBOCCTAHOBUTENBHBIE pPEAKIUU B
IpUpoae, MPOU3BOACTBEHHBIX Ipoleccax |
KHU3HCACATCIbHOCTHU OpraHmu3MoB.
OKHUCIUTEIEHO-BOCCTaHOBUTEIHHBIN IIOTCHIIUAaJI
Cpepl. CocraBnenue u ypaBHHBaHUE
OKHCITUTETbHOBOCCTAHOBUTEIILHBIX peaxmmii
METOJIOM DJIeKTpOHHOro ©OanaHca. TunuuHbIE
HEOpPraHWYeCKHe OKHCIUTEIN M BOCCTAHOBHTENH.
DJEeKTpONIN3 pacTBOPOB M PACILIABOB COJIEH.

Tema 2.2
DJ1eKTPOJIUTHYECKAS
JUCCOIMALIUA U
HOHHBIH 00MeH

Conep:xanue

11. Teopus >IEKTPOIUTHYCCKON JTUCCOIUAIUH.
Peakunu nornnoro oomena. CocraBieHue peakinui
HWOHHOT'O OOMEHA IMyTEeM COCTaBJICHHS UX IOHBIX
WA COKpAaLIEHHBIX MOHHBIX ypaBHEHWH. I'maponus
coneii. 3HaveHWE THAPOIN3a B OMOIIOTMYECKHX
0OMeHHBIX Tporeccax. [Ipumenenue runponnsa B
MIPOMBIIIIEHHOCTH.

OK 01

Paznen 3. Ctpoenue u

CBOMCTBA HECOPraHnveCKMUX BEIIECTB

20/10

Tema 3.1
Knaccuduxanus,
HOMEHKJIaTypa u

cTpoeHune
HeopraHu4vecKux

BelllecTB

Conep:xaHue

12. IIpenmer HEOpraHWYeCKOon XUMUH.
Bzaumocss3b HEOPTaHUYECKHUX BEIIIECTB.
Krnaccudukammss  HeopraHMYECKUX  BEIIECTB.
IIpocteie u crnoxHbie BemecTBa. (OCHOBHBIE
KJIACCBHI CIIO’KHBIX BEIIIECTB (oxcumpl,
THAPOKCUIBI, KUCIOTHI, conu). HomeHkmaTtypa u
Ha3BaHHE HEOPTaHWYECKHUX BEIIECTB UCXOAS U3 MX
XUMHYECKOW  (OPMYIBI WM  COCTaBJICHUE
XUMHYECKOW (OpPMYNBI HCXOAS W3 Ha3BaHUS
BEILECTBA M0 MEKIYHAPOIHON WM TPUBUAIBHOU
HOMEHKJIaType. MexMoneKynspHbIe
B3aUMOJICICTBUSIL.

13. Kpucramnoruapatel. ArperatHble COCTOSHUS
BemecTBa. Kpucramwmueckue u  aMopdHbIe
BEIIECTBAa. THIBI KPUCTAJUIMYECKUX PEIIETOK
(aromHas, MOJIEKYJISIpHas, MOHHa,
MeTaJUINYecKas).  3aBUCHMOCTh  (PU3UYECKUX
CBOWCTB BEHIECTBA OT THNA KPHCTAIIMYECKON
pemwerku. [IpuumHbl  MHOrOOOpa3us BELICCTB.
CoBpeMeHHBIE NPEACTaBIECHUS O CTPOECHHUU
TBEPAbIX, JKUAKUX M Ta3000pa3HBIX BEIIECTB.
Kunkre KpucTasibl.

14. IIpakTuyeckoe 3ansaTue 8: PemieHue 3amay
Ha pacyeT MacCOBOM JOIHU (MAacChl) XUMHYECKOTO
aneMeHTa (CoenmWHEHHWs) B MOIeKyne (cMmecn).
Pemrenue MPAKTUICCKUX 3aJjaHu i o
Kjaccu(uKalyd, HOMEHKIIATYpe M XUMHUYECKUM
(dhopMysiaM HEOpPraHMYECKHX BELIECTB Pa3IMUHBIX
KJaccoB (Ha3blBaThb M COCTAaBJATH  (OPMYJIBI

OK 01, OK 02
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XUMHYCCKHUX BCIICCTB, OMpeaACIATh
OpUHAAJIC)KHOCTD K KJ'IaCCY).

15. IlpakTuyeckoe 3anaTue 9: Vcrounuku
XUMHAYeCKOW HH(popMauuKu (Hay4yHas U y4eOHO-
Hay4yHas JIUTEpaTypa, CpeacTBa  MacCOBOU
uHpopmaiyu, cetb UuTepHer u apyrue). [louck
UHGPOPMaIMK 10 Ha3BaHHSM, WACHTU(PHUKATOPAM,
CTPYKTYPHBIM (popmynam.

Tema 3.2
DOu3nKoXuMHYECKHE
CBOMCTBa
HEOPraHu4ecKuXx
BelleCTB

Conep:xanue

16. Meramtel. OOmume GU3NUECKUE U XUMUYCCKHE
cBoiictBa  MeTaioB.  CrocoObl  TOJTY4YCHHS.
3HavyeHHEe METAUIOB M HEMETAVIOB B MPHUPOAC U
JKU3HENEATEIHPHOCTA YEJIOBEKa M OpTraHU3MOB.
Koppo3ust meranoB: BHIBI KOPPO3HUH, CIOCOOBI
3aIUTHl METAJUIOB OT KOppo3uu. Hemeramsl.
OOmme ¢u3nueckue ¥ XUMHYECKHUE CBOMCTBA
HEMETaJI0B. THUIIMYHBIE CBOMCTBA MeTajioB [Y—
YII rpymn. Knaccudukamuss ¥ HOMEHKIATypa
COEJIMHEHUH HEMETAJIJIOB. KpyroBopotst
OMOTEHHBIX DJIEMEHTOB B IPUPOJIE.

17. XuMn4ecKHe CBOWCTBAa OCHOBHBIX KJIACCOB
HEOPTaHMIECKUX BEILIECTB (okcuoB,
TUAPOKCHUIOB,  KWCJIOT, Ccolell u  Jp.).
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX
BEIECTB, BOJOPOIHBIX COCIWHEHUU, BBICIINX
OKCHJIOB U THIPOKCHIIOB.

18. IlpakTtuuyeckoe 3ansatue 10: CocraBieHue
YpaBHEHUH XUMHUUYECKHX pEaKIUh C ydacTHEM
MIPOCTBIX ¥ CIIOKHBIX HEOPTaHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETANIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX KHUCJIOT, OCHOBAHUI
n aM(OTEpHBIX TUIPOKCUIOB, HEOPTaHWICCKUX
COJIEH, XapaKTepU3yIIIUX UX CBOWCTBA. PelieHne
MIPaKTUKO-OPHUEHTHUPOBAHHBIX TEOPETUIECKUX
3aJaHMil  Ha CBOIICTBa u MOJIy4EeHUE
HEOPTaHWYECKIX BEIIECTB.

OK 01, OK 02

Tema 3.3
ITpousBoacTBo
HEeOPraHu4YecKux
BellecTB. 3HAYeHUe
U pUMeHeHue B
OBITY U Ha
MPOU3BO/ICTBE

Conep:xanue

19. OOmue mnpeacTaBiIeHUs O IPOMBIILICHHBIX
croco0ax MONyYeHHs] XUMHYECKUX BeEIIecTB (Ha
mpUMepe  TPOM3BOJICTBA  aMMHaKa, CEpHOU
KHCIOThI). YepHas ¥ [BETHas MeETaJUTyprusl.
[IpakTHdeckoe NPUMEHEHHUE OJJIEKTPONU3a JUIs
MOMYYCHHUS  IIETOYHBIX,  INEOYHO3EMEIbHBIX
MeTauioB ¥ amoMuHus. CTEKIO W CHIMKATHAs
MPOMBIIUIEHHOCTh.  [Ipobnema  OTXOMOB M
MOOOYHBIX MPOJIYKTOB.

20. IIpaktu4yeckoe 3ansitue 11: Pemenue
MIPaKTUKO-OPUEHTHPOBAHHBIX 3aJIaHUl O POIU
HEOPTaHWYECKOH XVMHH B Pa3BUTHUU MEIUIUHBI,
CO3/IaHUW HOBBIX MaTEePHAIIOB (B CTPOUTENHCTBE H
Ip. OTpacisX  TMPOMBINIIEHHOCTH),  HOBBIX
HCTOYHUKOB SHEPTHUH (ampTEpHATHBHBIE
WCTOYHWKU DHEPruU) B PEHICHHH MpoOiieM
SKOJIOTMYECKOM, DHEPreTUYecKOM U MHUILEBOU
0e30MacHOCTH.

OK 01, OK 02
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21. Tlpaktuyeckoe 3ansitue 12: CgoiicTBa
HEOPraHMYECKUX BEILECTB.

Paznen 4. CTpoeHue u CBOiiCTBa OPraHU4ecKHX BelllecTB

22/6

Tema 4.1
Kanaccnduxauus,
CTpOeHue u
HOMEHKJIATypa
OPraHnYecKux
BelleCTB

Conep:xanue

22. Ilpenmer oprannyeckol xumMun. B3anMocssizb
HEOPraHWYECKUX M  OpPraHUYECKHX  BELIECTB.
XHUMHUYECKOE CTPOEHUE KaK NOPSJIOK COECIUHEHUS
aTOMOB B MOJIEKYJIE€ COINIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJOXKEHHMSI TEOPUH XUMHUYECKOIrO
CTPOCHUSI OpTaHUYECKUX CoequHEeHu A.M.
byrnepoBa. VYriepongHblii CKEJET OPraHUYECKON
MOJIEKYJBI. MOJIEKyIsipHBIE M CTPYKTypHBIE
(pa3BepHyThIE,  COKpAIlleHHbIE)  XMMHYECKHE
¢dopmyInel.  3aBHCHMOCTH CBOMCTB BEIIECTB OT
XUMHUYECKOT0 CTpOEHMs MoJiekyn. M3omepus u
U30MeEphl (CTPYKTypHas, reomMerpuueckas (uuc-
TpaHc-uzomepusi). KpaTHOCTh XMMHYECKOI CBSI3H.
[ousTre o ¢pyHKIMOHATBHOM TpymIe. [IpuHIHITEL
KJIacCU(UKAIMN  OPTaHWYECKHX  COEIMHEHUH.
MexnyHapoaHass HOMEHKJIATypa M IPUHIIMIIBI
HOMEHKJIATypbl OPraHUYECKUX COCTUHEHUM.

23. IIpakTuyeckoe 3anaTue 13: Homenkmatypa
OpPraHu4YCCKuX COCHI/IHCHI/II‘/‘I OTACJIBbHBIX KJIACCOB
(HaCBIIlIeHHBIe, HCHACBIIIICHHBIC U apOMAaTHUYCCKUEC
YIJIEBOJOPOBI, CIUPTHI, (PEHOJBI, aJbACTUIbI,
KETOHBI,  KapOOHOBBIE  KHCIIOTBI W JIp.)
CocraBrneHne  TOJMHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJ OPTaHWYECKHX BEUIECTB
OTIENBHBIX KJIACCOB, UCTONB3yd UX HA3BaHUS I10
CHCTEMAaTHYECKOH  HOMEHKJIAType. Pacuerni
rpocTeiteit GopMyITbl OpraHUIECKON MOJICKYIIEI,
HCXOIS U3 DIIEMEHTHOr0 coctana (B %0).

OK 01

Tema 4.2 CBoiicTBa
OpPraHmYecKHX
coeTUHEeHUu

Conep:xaHue

10

24. ®OU3MKO-XMMHYECKUE CBOWCTBA OPraHUYECKUX
COCIMHEHUN OTHENBHBIX KJIaccoB (OCOOCHHOCTH
KJaccu(pUKAIIIN 1 HOMEHKIIATYphl BHYTPH Ki1acca;
TOMONIOTHYECKHA psAx ©W obmas  ¢dopmyna;
n3oMepus; (U3NIECKHE CBOICTBA; XUMHUYECKHE
CBOICTBA; CIIOCOOBI TIONYYEHUS): MpEHebHbIE
yriaeBogoponsl. ['opeHne MeraHa Kak OIWH W3
OCHOBHBIX HACTOYHHUKOB Tera B
MIPOMBINIUIEHHOCTH M OBITY. CBOWCTBA TIPUPOITHBIX
VIJIEBOJOPOJOB, HAaXOXKIEHWEe B NPHPOAE U
MIPUMEHEHNE alTKaHOB;

OK 01, OK 02

25. Henpenensabie u apoMaTHYECKIe
yrieBogopozbl. [loaumepu3anusi JTHIIGHA Kak
OCHOBHOE HAIPaBJICHUE €ro HCIOJIb30BAHMSL.
I'openne areTuIeHa Kak MCTOYHUK
BBICOKOTEMITEPATYPHOTO IIJIAMEHHU IS CBApKU U
PE3KH METaJIIOB,

26. Kucnopojconepxariue CoOeAMHEHUs (CIUPTHI
U TmpocThie AQUPBI, (EHONBI, ANBACTHIBI U
KETOHBI, KapOOHOBBIE KHCJIOTBI A HuxX
npousBoaHble).  [IpakThdeckoe  mpUMeEHEHHUE
STHJIEHITIHKOJIA, TJIMIEPUHA, ¢enomna.
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[Mpumenenue dopmanbaeruga, aneTaabIACTUAa,
YKCYCHOWM KHCJIOTBI. Mblla KaK COJH BBICIIMX
KapOOHOBBIX KHCIJIOT. Motole CBONCTBA MbLIA;
a30TCO/ICPXKAIE  COEAMHEHUs  (aMHHBI U
AMUHOKHUCJIOTBI, OCIIKH).

217. Knaccudpukanus 17§ 0COOEHHOCTH
OpraHUYECKUX peakuuid. PeaKIMOHHBIE LIEHTPHI.
Panukansl. [lepBoHavanbHble TOHATUS O TUIIAX U
MeXaHU3MaxX OpraHMYeCKUX PeakIii.

28. IIpaktuuyeckoe 3ausitue 14: Pemenue
[ENOYEK TMPEBpAIICHU Ha T€HETUYECKYIO CBSI3b
MEXKIY KJIaccaMH OpPTraHMYECKUX COCAMHEHHH ¢

COCTaBJICHHEM Ha3BaHWH OpraHUYeCKUX
COCIMHEHU N o TpUBHUAIBHON U
MEXyHAPOIHOU CUCTEMATUYECKON

HOMEHKJaType. PeleHne pacueTHBIX 3ajgad IO
YpaBHEHUSM PEaKIMH C yYaCTHEM OpPTaHUYECKUX
BELIECTB.

Tema
Oprannyeckue
BelllecTBA

4.3

B

KU3HEACATCIbHOCTH

YyeJIoBeKa.
IIpoun3seoxncrTeo
NPUMEHEHHUe
OpraHu4YecKux
BeEIIECTB
NMPOMBIIICHHOCTH

41

Conep:xanue

29. buooprannyeckue coenuHeHus. [IpumeHenue
u Ouonormdeckas poib yrieBojoB. OKHCIEeHUE
Yrii€eBO40B — HCTOYHHUK OHEPIruun JKHUBBIX
OpPIraHHU3MOB. Ob6nactu MIPUMEHEHUS
aMuHOKHUCIOT. [lpeBpamienus O€NKOB THUIHM B
opranu3me. buonornyeckue GyHKIHH OEIKOB.
Buonornueckue — (QyHKUMH ~ KHpPOB.  Pomb
OpPTaHWYECKOW XWMHH B PEIIEHHH IPoOIeM
MUIIeBOI 0€30MacCHOCTH.

OK 01, OK 02

30. HykJieMHOBBIC KHCIIOTHI: COCTaB M CTPOCHUE.
Crpoennie HykIeoTHmOB. COCTaB HYKJICHHOBBIX
xuciot (JIHK, PHK). Ponps HyKII€MHOBBIX KHACIOT
B )KU3HEIEATEIHbHOCTH OPTAHU3MOB.

31. IIpon3BOACTBO OpPraHMYECKHX BEIIECTB:
MIPOW3BOJICTBO METaHONA, IepepadoTka HedTH.
[TonuaTuneH Kak KPYNHOTOHHA)KHBIM MPOIYKT
XMMHYECKOT0  mpou3BoicTBa.  llpumeHenue
stuieHa. [Ipons3BoACcTBO U IpUMEHEHHE KaydyyKa
n pe3uHbl. CHHTETHYECKHE U HCKYCCTBEHHBIE
BOJIOKHA, UX CTpOEHHUE, cBoMcTBa. [IpakTnueckoe
HCIOJIb30BaHHE BOJIOKOH. CuHTeTHYECKHE
IJIEHKHU: W30JSIIMS UTSL IPOBOJOB, MEMOpPaHBI IS
ONPECHEHHSI BOABIL, 3ALIUTHBIC IUICHKH IS
aBTOMOOUJIEH, IUIaCTHIPY, XUPYPTUUECKHE
noBsi3ku. HoBble TexHOMOrMH  AAJIBHEUIIEr O
COBEpLICHCTBOBAHUS IOJMMEPHBIX MAaTEPHAJIOB.
Ponp oprannyeckoil XMMHU B pelIeHHH IpolieM
JHEpPreTHyYeckoil 0e30MacHOCTH, B  pa3BUTHU
MEIULIHBI, CO3JaHUN HOBBIX MaTEpHaJIOB, HOBBIX
HCTOYHUKOB 9HEPruu (anbTepHaTHBHBIC
HUCTOYHUKHU SHEPTUH).

32. Ilpaktudeckoe 3ansaTue 15: Pemenue

MNPaKTUKO-OPHUCHTUPOBAHHBIX Sa,Z[aHI/Iﬁ oo
COCTAaBJICHHUIO XUMHYCCKUX pCaKHHﬁ,
OTpaxaromux XUMUYCCKYTO AKTHUBHOCTb

OPraHnv4CCKUX COG,Z[I/IHGHI/Iﬁ B PA3JIMYHBIX CpCaax
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‘ (HpHpO)IHI;IX, 6I/IOJ'IOFI/I1IGCKI/IX, TCXHOT" CHHLIX).

Paznen 5. KuHernyeckue W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NMPOTEKAHUA XUMUYECKHX PeaKIuii

6/2

Tema 5.1
Kunnernueckue
3aKOHOMEPHOCTHU
NMPOTEKAHUS
XUMHYECKHUX
peaxkuumii

Conep:xanue

33. Xwummueckue peakumu. Knaccugukanus
XUMHUYECKUX peakiuid: 1o (a30BOMYy COCTaBy
(romorenHbIe u TeTePOreHHBIC), o
UCIIONIb30BAHNIO KaTaiu3aTtopa (KaTaluTHYecKue
U Hekatanutuieckue). CKOpOCTh peakiuu, ee
3aBHCUMOCTh OT Pa3IMYHbIX (PaKTOPOB: MPUPOJIBI
pearupyromumx BELIECTB, KOHILIEHTpaIUN
pearupyonmx BemecTB, TeMIepaTyphl (IIPaBUIIO
Baut-T'odda), TIJIOMIA A PEaKIMOHHOMI
IIOBEPXHOCTH, HaJIW4Ms Karajnusaropa. Poib
KaTajJu3aTopoB B TMPHUPOJE U MPOMBIIUIEHHOM
IIPOU3BO/ICTBE. OHeprus AKTUBAaLUY.
AXTUBHpOBaHHBIM Komruiekc. KaramuzaTopsl u
Kataqu3. Ponb KaTanu3aTopoB B TPUPOAE H
[IPOMBIIIUIEHHOM ITPOM3BOJICTBE

OK 01, OK 02

Tema 5.2
TepmoauHaMu4ecKu
€ 3aKOHOMEpPHOCTH
NMPOTEeKAHUS
XHUMHYECKHX
peaxiuuii.
PaBHoBecue
XHMHYECKHX
peaxkumii

Conep:xanue

34. Knaccudpukaiss XUMHUYECCKHUX PEAKIHH: I10
TEIIOBOMY apdexty (9K30TEpPMHUECKHE,
suporepmudeckue), mo OK 02 obparmmoctu
(oOpatumble W HeoOpaTmMmble).  TeruioBble
3 dexT XUMHYECKHUX peaKkiuii.
Tepmoxumuueckue ypaBHeHHSI. (OOpaTUMOCTD
peakiuii. XHUMHUYECKOE pPaBHOBECHME U  €ro
CMeIIeHUE O] ACHCTBUEM Pa3IMYHBIX (HaKTOPOB
(KOHIIEHTpalMd PEareHTOB WU  IMPOJIYKTOB
peaKIuy, JaBJlIeHUe, TeMIepaTypa) sl CO3JaHus
ONTUMAJBHBIX YCIOBUHA MPOTEKAHUS XUMHYECKIX
nporieccoB. [loHATHE 00 PHTANBIMK U YHTPOIUH.
Oneprust ['m66ca. 3akon ['ecca m cimemcTBus u3
Hero. Pomp  cmemenwss  paBHOBecHS B
TEXHOJIOTUIECKHX POIIECCaX.

35. MpakTuuyeckoe 3anstue 16: Ilpunmun Jle
[llatenpe. Brnusame pa3nuuHbIX (AKTOpOB Ha
HW3MEHEHUE DPABHOBECHS XMMUYECKUX PEaKIHH.
3akoH JEHCTBYHOIIMX MacC UM  KOHCTaHTa
XMMHYECKOT0 PaBHOBECHSI. Pacuersr
PaBHOBECHBIX  KOHLEHTpPAUMH  pearupyromux
BEIIECTB M NPOAYKTOB peakuuid. Pacyersl
teroBoro  3¢ddekra  peaknuu.  Pemenue
MIPAKTUKO-OPHEHTUPOBAHHBIX 3aJaHui Ha
npuMeHenue npuniuna Jle-Iatense — ans
HaXOX/ICHUS HarpaBJICHUs CMeEIIECHHS
paBHOBECHS XMMHUYECKOW pPEaKUMH M aHAJIN3
(akTopos, BITHSIFOLLIIX Ha CMelIeHIEe
XMUMHUYECKOTO PaBHOBECHSI.

OK 01, OK 02

Pa3nen 6. JlucnepcHble CHCTEMBI

412

Tema 6.1
JucnepcHbie
cucTeMbl U (paKkTOpbI
HX YCTOHYMBOCTH

Copaep:xkanue

36. ucmepcuele  cuctembl.  KotonmgHsie
cucreMsl. MctuHHbIE pacTBOpbl. PacTBOpeHune kak
(U3UKO-XMMUYECKHHA mpouecc. PactBopb!.

Croco0bl TPUTOTOBJICHUSL PpacCTBOpPOB.

OK 01, OK
02, OK 07
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PactBopuMocTs. MaccoBast n051 pacTBOPEHHOT O
BEILIECTBA. [IpenensHO JOIYCTUMBIC
KOHIIEHTpAllM M HUX HCIOJb30BaHHUE B OLIEHKE
sKonoruyeckoii 6ezomacHocTn. Knaccudukanms
JUCIIEPCHBIX CHUCTEM N0 cocTaBy. CTpoeHue u
(akTOpbl YCTOWYMBOCTH JUCIIEPCHBIX CHCTEM.
Pacno3naBanue HCTUHHBIX pacTBOpOB,
KOJUIOMJTHBIX PacTBOPOB U TpyOOIMCIIEPCHBIX
cucreM. CtpoeHne mune/misl. PaccenBanue cera
IpU TMPOXOXKACHUU CBETOBOI'O IIydKa uepe3
ONTHYECCKH HEOTHOPOIHYI cpeny (3ddekra
Tunpgans).

37. IlpakTuueckoe 3anusitue 17: Pemenue 3amay K 2.7
Ha  TIPUTOTOBIICHWE  PAcTBOPOB.  PemeHue
MIPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUi
Ha JIMCIEPCHBIC CHCTEMBbI, HCIOJIb3yeMbIE B 5
OBITOBOH ¥ IPOW3BOACTBEHHON JEATEIBHOCTH
YyenoBeKa, c TTO3UIIHH 9KOJIOTMYECKON
0e30MacHOCTH  TOCIEACTBUA M T'PaMOTHBIX
perenuit mpobiieM, CBI3aHHBIX ¢ XUMHUCH.
Paznen 7. KayecTBeHHBIE PeaKIIUM 00HAPYKEHHUSI HEOPraHUYECKUX H m
OpPraHuYecKHX BelleCTB
Tema 7.1 | Conepxxanne 2
Oounapy:xeHue 38. IIpakTuuyeckoe 3ansitue 18: KauectBenHbie
HeopraHu4vecKux XUMHYECKHE  pPEaKIMH,  XapaKTepHble IS
KATHOHOB U AaHHOHOB | OOHApPYKEHUS HEOPTaHUYECKHUX BEIIIECTB
(xatroHoB m aHMoHOB). CoCTaBJcHHE YpaBHECHUUN OK 01 OK 02
peakiuii oOHapyX)eHus: KaTHoHoB I-VI rpymnm u 2 '
AHHOHOB, B T.4. B MOJEKYJISPHOM MU HOHHOH
(dopmax. Peakinu oOHapyKEHUSI HEOPTAHUIESCKUX
BEIIECTB B peaJbHBIX OOBEKTaX OKpYy’Karoen
Cpempl.
Tema 7.2 | Copep:xanue 2
OoHapy:xeHue 39. IpakTuyeckoe 3ansaTue 19: KavecTBeHHBIC
OpraHu4yecKux XUMHYECKHE  pEaKIHWH,  XapaKTepHble I
BelIEeCTB OTACNBHBIX | OOHAPY)KEHUS OTACITHHBIX KIIACCOB OPTaHMYECKUX
KJIACCOB ¢ | coenuHeHmil: (HEeHONOB, albJETHAOB, Kpaxmala, OK 01 OK 02
HCNOJb30BaHHEM YKCYCHOW  KHCIOTBI, aMHHOKHCIOT H®  Jp. 2 '
Ka4eCTBEHHBIX JHenarypanus OenKoB MpH HArPEBaHWM, I[BETHEHIE
peakuui peakuu  OenkoB. CocTaBlieHHE Ka4eCTBEHHBIX
peaxmmii OoOHapy KeHHs OpPTraHUIECKUX
COEIIMHEHN OTJENbHBIX KIACCOB.
Paznen 8. Xumusi B ObITY M NPOM3BOJACTBEHHOH JesITETbHOCTH 5
yesioBeKa
Tema 8.1 Xumusa B | Conepixanne 2
ObITY Hu | 40. Dxonoruueckas O€30MACHOCTH IIOCIEACTBUM
NPOU3BOACTBEHHOM OBITOBOH ¥ TIPOM3BOACTBEHHOW JEATEIbHOCTH
NeATeTbHOCTH YeNoBeKa, CBsS3aHHAS C MepepadOTKON BEIIECTB;
qyeJ0BeKa MONCK W aHalli3 XHMUYEeCKOH WHpopManmu w3 OK 01, OK
Pa3TUYHBIX MCTOYHWUKOB (HaydHas W Y4eOHO- 5 02, OK 04,
Hay4yHasi JIUTEpaTypa, CpPeACTBA  MAacCOBOU OK 07
nHpopmarum, cerb UnTepHeT u apyrue). Keiicer
(c ywerom  Oyaymeli  mpodecCHOHAIBHOM

,[[CHTCJ'IBHOCTI/I) Ha aHajJIu3 I/IHq)OpMa]_[I/II/I )
IIpOU3BOJACTB €HHOM JACATCIbHOCTH YCJIOBCKaA,
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CBSI3aHHOH C TmepepadoTKOH W TONyYeHHEM
BEIIeCTB, a  TaKkKe C  DKOJOTMYECKOU
OezonacHocThio. 3amuTa keiica: [IpencraBieHue
pPE3Y/IbTATOB pEIIeHHS KeHCOB (BBICTYIJICHHE C
IIpe3eHTaIMCH )

Paznen 9.1. UccnenoBanne U XMMUYECKHUI aHATU3 00beKTOB OHochepsl

30/20

Tema 9.1.1 OcHoBbI
JabopaTopHoii
NMPaKTHKHA B
NMpoecCuOHAIBHBI X
JabopaTopusix

Conep:xanue

41. MpakTnyeckoe 3ansitne 20: Brimonnenue
TUTIOBBIX PAacyeTOB MO TEMAaTHKE JKCIIEPUMEHTA
(BBIXO[ TMPOAYKTAa pEakKWH, Macca HaBECKH,
00bEM pacTBOPHUTEIISN).

42. TlpakTnyeckoe 3ansitue 21: O6paboTka
JIAHHBIX, aHaJlM3 W OIEHKA WX JOCTOBEPHOCTH
(BBIUKCIICHUE CpeIHero 3HAYCHHS
IKCIIEPUMEHTAJIbHBIX JaHHbIX, HOIPEIIHOCTH).

43. IIpakTnueckoe 3ansarue 22: IIpencrasienue
pPE3Y/IBTATOB DKCIIEPUMEHTa B Pa3MYHON (opme
(Tabnuia, rpadukK, OTYET, JOKJIA], IPE3CHTAIIUS).

OK 01

Tema 9.1.2
XUMHYECKUH aHAJIN3
npood BOAbI

Conep:xanue

44, Knaccudpukanus mpod BOABI MO BHIY U
HA3HAYEHHIO, UCXOJISl U3 €€ XUMHUYECKOT0 COCTaBa.
OpranonentuyecKkue CBOIiCTBa (3anax,
MPO3PavyHOCTh, IBETHOCTh, MYTHOCTH) BOJIBI.
KucnorHocTs 1 11enouHOCTh BOJBL. pH cpensl u
MeToibl ee onpexaencHus. JKecTKOoCTh BOIBI U
MeTonsl ee ompeaeneHus. CymHOCTH MeTona
TUTPOBaHU. BUABI )KeCTKOCTH BOABI (BpeMeHHas
1 TocTosiHHAs). JKecTKOCTh BOABI KaK MPUYHHA
BBITIA/ICHUS 0CaJIKOB WA o0pa3oBaHUA
COJICOTVIOKEHUH, WMEIOINX MECTO B OBITy W Ha
mpousBoacTtBe. CoCTaB COJEH, BBI3BIBAIOIINX
JKECTKOCTh  BOABL. ~ XHUMHYECKHE  IPOIECCHI,
YCTPaHSIOME JKECTKOCTb BOXIBL. Y pPaBHEHUS
XUMHYECKUX peaxui, WILTIOCTPUPYIOIIAX
MIPOIECCHI, MPOUCXOMAIINE TPH yCTpaHEHUHU
J)KECTKOCTH. YCTpaHEHHUE BPEMEHHON KECTKOCTH
OBITOBBIMH W XHMHYECKHUMH  CIIOCOOAMH.
Croco0bI ycTpaHEHHS TTOCTOSTHHOM JKeCTKOCTH.

OK 01, OK
02, OK 07

45. Ilpaktnueckoe 3ansaTHe 23: CrmocoOb
BBIPQKEHUSI KOHLIEHTPALlMN PAaCTBOPOB: MaccoBas
JOJII PACTBOPEHHOI'O BEIIECTBA, MOJSIpHAs U
MOJISUIbHAS! KOHIIEHTpalyy. TUTp pacTBopa.

46. IIpaktudeckoe 3ansatTue 24: Pemenue
MIPAKTUKO-OPHEHTUPOBAHHBIX TEOPETHYECKHX
3aJaHUI Ha pacuer KOHLEHTpauuit
3arps3HAIOUIMX BELIECTB W HUX CPaBHEHHE C
NPEAETbHO  JONYCTHUMBIMH  KOHLEHTPALUSIMH

(TI7IK).

Tema 9.1.3
XuMnyeckuid
KOHTPOJIb Ka4yecTBa
NMPOAYKTOB MUTAHUS

Copaep:xkanue

47, KauecTBeHHBIN XUMHAYECKUH COCTaB
MIPOAYKTOB MMATAHHUS. Bermiectsa,
(danscudunupyronyie TPOAYKTH MUTAHUSA, U
BEILECTBA, 3arps3HSIONIME MPOAYKTHl MUTAHUSL.
Onpenenenue 3arpSA3HIIONIUX XAMHAYECKHX
BEIIECTB B NPOJAYKTaX MUTAHUS, ONPEACICHHE

OK 01, OK
02, OK 07
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BCIICCTB, HC 3a4BJICHHBLIX B COCTABC MNPOAYKTOB
M TaHU.

48. IlpakTnueckoe 3ansaTHe 25: OpraHudeckue
1 HEOPraHMUYECKHE BEIIEeCTBA, BXO/IIINE B COCTAB
MpoayKToB muTaHus. OnpeseneHne cocTaBa 0o
Ha COJEp)KaHUE MaKpo U MUKPODIIEMEHTOB.
W3ydeHne npeu1okeHHbIX MpernogaBareneM 0o
Ha IpeaMeT XMMHYECKOTO COCTaBa, OIpEieIeHue
JI0OIed  OT  CYTOYHOM HOpPMBI Makpo U
MHKpPO3JIEMEHTOB B YKa3aHHOM OJIIOZIE.

49. IIpakTtnyeckoe 3aHsaTue 26. Pemienue
MIPAKTUKO-OPUECH THPOBAHHBIX 3a/1a4y o
KyJIMHAPHON TeMaTHKE Pa3IMYHBIX THIIOB.

Tema

9.14

XUMHYECKUH aHAJIN3

npood

MMOYBbI

Conep:xanue

50. Knaccudukanmss T1Mo4B 1O  BUAY U
Ha3HAUCHUIO, MCXO/sS W3 XHMHYECKOTO COCTaBa.
Unentudukanmss npodbl  MOYBBI 1O €€
XUMHUYECKOMY COCTaBY, ONMHCAaHHE BO3MOXKHOCTEN
ee mpuMeHeHus. TpeOoBaHUS K Ka4yeCTBY OYBBI
Ppa3IMIHOrO Ha3HAYEHUS. Ormucanne
ocoOeHHoCTEi HICITOJTB30BAHUS MTOYB B
3aBHCUMOCTH OT THIIOB, CIIOCOOBI yIyYIIICHUS
KayecTBa TOYB B 3aBHCHMOCTH OT Ha3HA4YeHUS.
Ob6nactu WCIIOTIb30BAHUS OpraHUYEeCcKuX
yIoOpeHnii B 3aBUCHMOCTH OT Ka4eCTBEHHOTO
cocraBa. OmnmcaHne OpPraHWYECKUX YTOOpeHW u
WX TPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa
[IOYBHI U €€ Pa3HOBHUJHOCTH.

51. IIpaxkTuyeckoe 3austue 27: OOnactu
Ha3Ha4YeHHUs (MMPUMCHEHHS) IIOYBBI, HCXOOS U3
KaueCTBEHHOTO ¥ KOJMYECTBEHHOTO COCTaBa.
AHanmu3 HOPMATHUBHOM JOKyMEHTAaIruu. Poib
HEOPTaHUYECKHIX BEIIIECTB B KadecTBe
MUHEPaIbHBIX yIO0OpEHUH, yIy4IINTENeH MOYBHI.
CocraB  MHHEpPAJIBHBIX  yOOOpeHHH © WX
MIPUMEHEHNE B 3aBUCHMOCTH OT COCTaBa MOYBHI U
ee  pasHOBHIHOCTH. B3anMoOCBs3p  cOCTaBa
ynoOpeHnii W WX BIMAHUS Ha BeEreTaTUBHBIC
CBOIICTBA U IJIONOHOUICHUE PACTCHUN.

52. Ilpaktuyeckoe 3ansaTue 28: Cocras
MUHEpAJIbHBIX YAOOpEHHH M MX HpPUMEHEHHE B
3aBHCUMOCTH OT COCTaBa IIOYBBI M €€
Pa3HOBUIHOCTH. B3anmocBsi3b coCTaBa
yooOpeHHi M HX BIUSHHUS Ha BEreTaTHBHbIC
CBOIICTBA U IJIOJOHOUIEHUE PACTCHUN.

OK 01, OK
02, OK 07

Tema 9.1.3

Hccnenopanne
00beKkTOB OMochepbl

Copaep:xkanue

53.  V4eOHo-uccenoBaTeNbCKUl  TIPOSKT B
o0ylacTi  WCCIeIOBaHUS OOBEKTOB OHOCQEPHI.
0O0630p TeM yueOHOHCCIIE0BATENBCKUX POEKTOB.
AJITOpUTM BBINONTHEHUS! TpoekTa. OnpeneneHue
npoOJieMbl  MCCIIEOBaHUS. MeTonasl  IOMCKa,
aHanmu3a U 00paboTku MH(OpMAMK O TPOEKTE B
pa3IMYHbIX HCTOYHHKAX.

OK 01, OK
02, OK 04,
OK 07
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54. MpakTtuueckoe 3anstue 29: OOoOCHOBaHUE
AKTyaJIbHOCTH BBIOpaHHOH TeMbl. BrisBiiecHUE
po0JieMbl  UCCIieoBaHUs. BbIOOp OOBEKTOB U
METOJIOB wuccienoBanus. IloctanoBka Lenelt u
3amay  uccinenoBanus. OmnpenerneHue MpPoOIyKTa
HCCIICOBAHMS. Onpenenenue JTaroB u
COCTaBJICHHUE IIJIAHA MCCIIEOBAHMS.

Paszgen 9.2 UcciienoBanue 1 XMMMYECKHI AaHAIN3 00HLEKTOB

TexHoc(epsl

20/10

Tema 9.2.1 OcHoBbI
JabopaTopHoii
NMPaKTHKHA B
NMpogecCHOHATBHBIX
JabopaTopusix

Conep:xanue

55. IpakTHyeckoe 3ansaTue 30:

BrimosHeHHe THITOBBIX pacde€ToB 110 TEMATHUKE
JKCIIepUMEHTa (BBIXOJ MPOJIYKTa PEaKIMH, Macca
HaBecku, o00beM pactBoputerns). (OOpaborka
JaHHBIX, aHaJIM3 MW OI€HKa HX JOCTOBCPHOCTU
(BBIUMCIIEHUE CpEIHETO 3HAYEHUS
OKCIICPUMECHTAJIbHBIX TaHHBIX, HOFpeHIHOCTI/I).

56. IpakTuueckoe 3ansaTue 31: [IpencrarieHue
B pa3M4yHON (hopMe pe3yabTaTOB IKCIIEPUMEHTA
(Tabnuia, rpaduK, OTIET, JOKIAM], MPE3CHTAIIHS)

OK 01

Tema 9.2.2
XUMHYECKUH aHAJIN3
TEeXHUYECKHI BOJbI

Conep:xanue

57. Cmocobbl  BBIpaKeHHS  KOHILEHTpAIUU
pacTBopoB: MaccoBas  JIOJsl  PacTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsT u MOJISUTBHAS
KOHIIeHTparmu. Tutp pacrtBopa. Pemrenue
MIPAaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX
3aJ]aHui Ha pacuer KOHIIEHTpaluid
3arpsA3HSIONIMX BEHIECTB W HMX CpaBHEHHE C
IPENeNbHO  JIOMYCTHMBIMH  KOHILCHTPAIMSIMH

(TI7IK).

OK 01, OK
02, OK 07

Tema 9.2.3
XuMHUYeCKHii aHAJINu3
BO3yXa

Conep:xanue

58. Xumnueckuii coctaB aTMoc(hepHOro BO3Iyxa,
Bo3ayxa paboueil 30HBL. BpenHrpie BemectBa u
MpUMECH B BO3IyXe JKHIBIX IIOMEUICHWHA, B
BO3IlyX€ paboueit 30HBI. HopmaTtuHbie
JIOKyMeHTHI. [locaeacTBust BO3AECTBUSL BBICOKOM
KOHIIEHTPAIH YTJIEKUCIOro Ta3a Ha OpTaHu3M
YyenmoBeKa. MeponpHusTrs MO CHIDKEHHIO YPOBHS
3arpsA3HEHHOCTH BO3/AyXa HCCIENyeMOi KOMHATEL.

59. I'uruennyeckas OIEHKa CTENEHU 3arpsi3HEHM
BO3IyXa IIOMEHICHUSI HAa OCHOBE COIOCTABIICHHUS
KOHIICHTPAIHN JIMOKCH A yriiepozaa (
COOTBETCTBYIOIIMM T'HTHEHWYECKHM HOPMAaTHBOM
Pemenue MIPaKTUKO-OPHEHTUPOBAHHBIX]
TEOPETUYECKHX 3a/JaHMi Ha pacyer KOJIMYEeCTBY
BEIECTBA, KOHICHTPAIMH BPEIHBIX IpUMeEced E
aTMOC(epHOM BO3IYyXE M BO3IYyXE MOMEIIEHUH.

OK 01, OK
02, OK 07

Tema 9.24
XuMHYeCKHH aHAJIN3
npoo MaTepuaioB
CTPOUTEIHLHOPECTAB
PAlUMOHHOI
JeATeTbHOCTH "
JAn3aiiHa

Copaep:xkanue

60. Kimaccudukarys MaTepralioB, UCIIOIb3YEMBbIX
B CTPOUTENbHO-PECTABPALMOHHON JeATETbHOCTH
[0 COCTaBy, MX Ha3HauYe€HHE M IPHUMEHEHHE.
XUMHUYECKAN aHaIN3 MaTepHallOB CTPOUTENBHO-
pecTaBpallMOHHOM JAEATEIBHOCTH W JH3aiiHa.
XUMUYECKUN COCTaB INHWIMEHTOB, KpacHUTenei,

OK 01, OK
02, OK 07
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BSDKYIIUX CMecei, OCOOCHHOCTH WX CBOMCTB H
MIPUMEHCHUS B npodeccuoHaNBEHOMI
JesITenbHOCTH. BelecTBa, HCIONb3yeMble B
KauecTBE MUTMEHTOB U CBS3YIOIUX MaTEpHaJIOB.
Ucropuueckas CIIpaBKa. CoBpeMeHHbIe
MaTepHabl.

61. IlpakTuyeckue 3ansaTusi 32: KauecTBeHHBIH
U KOJMYECTBEHHBIH COCTaB MpPO0 MaTepHasioB
CTPOUTENBHO-PECTABPAIIMOHHON JEITEIBHOCTH U
Ju3aitHa. Knaccuduxarus KpPacok mno
YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCHMOCTH OT
UCIIONB3YEMBIX ~ MUTMEHTOB M CBSI3YIOIIUX
BemecTB. OnpeaeneHre cocTaBa KpacoK Ha
coJiep kaHNEe MUKPO U MaKpOdRJIEMEHTOB. Pemienue
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/laHui o
XUMHYECKOMY  aHaJM3y mpod  MaTepuasioB
CTPOUTENHHOPECTABPAIIMOHHON JIESITEIBHOCTH U
Ji3aitHa.

62. IIpaktuyeckue 3ausaTusa 33: Pemenue
MIPaKTUKO-OPHUEHTUPOBAHHBIX 3a/laHui o
XUMHYECKOMY  aHajgu3dy 1pod  MaTepuaioB
CTPOUTETHHOPECTABPAIIIOHHON JEATENbHOCTH H
JIuM3aiiHa.

Tema
HUccaenoBanue
00bLEKTOB
TexHochepbl

9.2.5.

Conep:xanue

63. YueOHO-UCCIENOBATENLCKUI  MPOEKT B
o0JlacTd HMCCIIeIOBaHUSA OOBEKTOB TEXHOCHEPHI.
00630p TeM y4eOHONCCIEAOBATEIHLCKAX MTPOCKTOB.
AJTOopuTM BBITONHEHUs TpoekTa. OmnpenencHue
npoOieMbl  UcclenoBaHus. MeTolsl  TIOKCKa,
aHanm3a u 00paboTKu WH(GOPMAIMH O MPOEKTE B
Pa3IMYHBIX HCTOYHHKAX.

OK 01, OK
02, OK 04,
OK 07

64. Ilpaktuyeckue 3ansatus 34: OOocHOBaHWE
aKTyaJlbHOCTH BBIOpaHHON TeMbl. BrbiaBrneHme
npo0aeMBl  HcciaenoBanus. BeIOOp 0OBEKTOB H
MeTonoB HccaenoBanus. [locTaHoBka neneld u
3amad wccaenoBanus. OrmpeneneHue MPOITyKTa
HCCIIEIOBAHMSL. OnpeneneHnne  3TamoB |
COCTaBJICHNE TJIAaHA WCCIIEIOBAHNS.

IIpomeskyTouHAas aTTecTanus

16

Bcero:

144
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3. YCJOBUA PEAJIMBAIIMU TUCIHUIIIMHBI

3.1. nsa peanuzanuu OpOTpamMMbl JUCUUIUIMHBI JIOJDKHBI OBITH MPETYCMOTPEHBI
CIIEAYIOIINE CIIELUAIbHBIE IOMELICHUS:

Kabuner, ocHaleHHbI B COOTBETCTBUU C M. 6.1.2.1 oOpa3oBaTenbHON MpOrpaMMbl 1O
cnenuanbHocT 35.02.05 ArpoHOMUS.

3.2. UndopManinoHHoe odecrieueHrue pean3aiu NporpaMmbl

JUis peanu3anyiyi  mporpaMMmbl  OHMONMHOTEYHBIH (OHI 00pa30BATEIILHON OpraHu3alun
YKOMIUICKTOBAH TICUYATHBIMUA H/WJIA 3JICKTPOHHBIMH 00pa30BaTEebHBIMA M WH()OPMAIMOHHBIMU
pecypcamu, Jij1st obecrieueHrs 00pa30BaTEIHLHOTO MpoIecca.

3.2.1. OcHOBHBIE ITeYATHBIE U3TAHUA
[TeyaTtHbIX M3HaHUI HET
3.2.2. OcHOBHBIE JICKTPOHHbIE U31aHUS

1. Pymsutuc, I'. E. Xumus. ba3zoBslil ypoBeHb : yueOHUK Ul 00pa30BaTEIbHBIX OpraHU3aluii,
peanu3yronux o0pa3zoBaTeIbHbIE IPOTPaMMbI CpeHero mpodeccuoHansHoTo oOpa3zoBanums / I'. E.
Pymurtuc, ®. I'. ®enpaman. — 2-¢ u3j., crep. — Mockaa : [IpocBemenue, 2025. — 337 ¢. — (YueOHUK
CIIO). — ISBN 978-5-09-124954-5. — Texkcrt : anexrponHbiit. — URL:
https://znanium.ru/catalog/product/2202350 . — PesxuMm gocTyma: mo mo/ImucKe.

3.2.3. JlonoJIHUTEIbHbIE HCTOYHHUKH

1. Xumus u xu3ab XXI Bek. — Mocksa : Hayka Ipecc, 1965 - . — Beixoaut exemMecsdyHo. —
ISSN 0130-5972. — Tekct: anekrponnsiii. — URL:
https://dlib.eastview.com/browse/publication/156546/udb/12.

2. Tabpuemnsn, O. C. Xumus. 10-i kinacc. ba3osrit ypoBens : yueonuk / O. C. I'abpuensu, 1. T
Octpoymos, C. A. CnagkoB. — 7-e 3., ctep. — Mocksa : [Ipocsemenne, 2025. — 129 ¢. — ISBN
978-5-09-124953-8. — Tekcr : anexkrponusiii. — URL: https://znanium.ru/catalog/product/2202349 .
— PexxuM Jtoctyma: 1o moJinucke.

3. Tabpuensn, O. C. Xumus. 11-i kmacc. ba3zossiit yposens : yueonuk / O. C. ['abpuensn, U.
I'. Octpoymos, C. A. CnankoB. — 6-¢ u3., ctep. — Mocksa : [Ipocsemenne, 2024. — 127, [1] c. :
nin. — ISBN 978-5-09-112177-3. — Tekcr : anekrponHbiid. — URL:
https://znanium.ru/catalog/product/2157262 .

4, Xwumus : samukioneaus / pen. W. JI. Kaynsuu. — Mocksa : Coerckast sHmmkoneaus, 2003.
— 972 c. — ISBN: 5-85270-253-6. — TekcT: HEMMOCPEICTBCHHBIM.

5. Cospemennsie npodeccuonaipubie 6a3nl ganubix (MOC OMI'AY-Moodle).

. CopaBounas IIpaBoBas Cucrema Koncynbrantlntoc.

. DIEeKTpOHHO-OMOINOTEYHAs CUCTEMA H3/1aTeNbCTBa «JIaHby.

. DIeKTpOHHO-OMOINOTEYHAsA cCUCTeMa «Znanium.comy.

. DnexTpoHHO-OMbnuoTeuHas cuctema « KOHCY/IbTaHT CTYCHTaY.

6
7
8
9
10. YuuBepcansHas baza Jlannasix UBUC: https://eivis.ru/
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

PesyabTaThl 00yueHus

KpnTepnn OICHKH

MeToabl OIEHKH

)];I/ICIII/IHJ'II/IHapHLIe

OueHka  «OTJIUYHO.

3a

YCTHBIE
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- BIIQJIETb CHUCTEMOM XWMHUYECKHX 3HAHUH, KOTOpas
BKJTIOYAET: OCHOBOIIOJNATAIOIINE MOHATUS (XUMUYECKHH
9JIEMEHT, aTOM, JJICKTPOHHAsi 000JI0YKa aroMma, s-, p-, d-
9NEKTPOHHBIE OpOWTaNM aTOMOB, HOH, MOJIEKyJa,
BaJICHTHOCTb,  DJIEKTPOOTPUUATENBHOCTb,  CTEICHb
OKHUCIJICHUSI, XUMUYeCKasl CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIHT o0beM, YTIIEPOTHBIN CKEJIeT,
(dyHKIMOHANBHAS ~ Tpymna,  pagdkall,  H30Mepus,
HU30MEPHI, TOMOJIOTUYECKHU I pan, TOMOJIOr'H,
yIJI€BOJOPOJBl,  KHCIOPOJA- M a30TCOJAEpIKallue
COCIUHCHUA, 6I/IOHOFI/IHCCKI/I AKTHUBHBIC BCIIIECTBA
(yrieBoapl, KHpBL, O€NKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COC/IMHEHUs,  KpUCTaJUIMuecKas  pelieTKa,  THIIbI
XAUMHYECKHX peaKiuii (oKuCIHUTENBHO-
BOCCTAaHOBHUTENBHBIE, 9K30- U  DJHAOTEPMHUYECKHE,
peaKIMy HMOHHOTO OOMEHa), pPacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AIEKTPOIMTHUYECKAs]  JIMCCOIMAIINS,
OKHCIIATENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOU
pC€akunmn, XUMHNYIECKOEC paBHOBeCI/Ie), TCOPHUHN M 3aKOHBI
(Teopm[ XUMHYECKOI' O CTPOCHHUA OpPraHUuvYCCKuX
BemectB A.M. BytnepoBa, Teopust 37eKTpOIUTHYECKON
JIFCCOITMAIINH, MEepUOIUYECKU I 3aKOH JAN.
Menpeneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3BIK XHUMHH,
(akToNOrMYecKue CBEIAECHUS O CBOICTBax, COCTaBe,
MOJy4YEeHUH U O€30IIaCHOM HCIIONb30BAaHUM BayKHEHIINX
HEOPraHUYECKUX U OPraHWYECKMX BELIECTB B OBITY U
MPAKTUYECKOH JAEATCNbHOCTH 4YEJIOBEKa; - YMETb
BBUIBJIATH XapaKTEpHble IPU3HAKM M  B3aUMOCBA3b
U3Yy4YEHHBIX IIOHATUH, NPUMEHSTh COOTBETCTBYIOLIHUE
MOHATHS TIPM  ONHMCAHUM CTPOEHUS U  CBOICTB
HEOPraHWYECKUX M OpPraHMYECKMX BEIIECTB M HUX
[IPEBPALLECHUI; BBUIBIATH B3aUMOCBSI3b XUMUYECKUX
3HaHUH C TOHATHAMH U IPEACTaBICHUSIMU JIPYTuX
€CTECTBEHHOHAYYHBIX IPEIMETOB; - YMETh
HCIOJIB30BaTh HAMMEHOBAHMS XUMHUYECKUX COCAMHEHUH
MEXAYHAPOJHOIO COK3a TEOPETUYECKOM U MPUKIIATHOU
XMMUHU ¥ TPUBHAJIbHBIC Ha3BaHUS BAaXKHEHILNX BEILECTB
(aTHneH, amerwieH, TiMnepuH, (eHon, (GopMambaeru,
YKCYCHasl KUCJIOTA, TJIMLIMH, yrapHbIA Ia3, YIJIeKUCIbIid
ra3, aMMHaK, TallleHas H3BECTb, HEralleHas W3BECTb,
MATBEBAst COAa H JIPYTHX), COCTaBISATH (HOPMYJIBI
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB, YPABHEHUS
XMUMUAYECKUX  peaKkUuid, OOBACHATH HUX  CMBICI;
MOATBEPXKIATh XapAaKTEPHbIE XWMHUYECKHE CBOMCTBa
BEIIECTB  COOTBETCTBYIOIIMMH  3KCIEPUMEHTAMH |
3alUCSIMA yPaBHEHHHM XMMUYECKHX DPEaKLHi; - yMeTb
yCTaHaBJIMBATh MPUHAIJIEKHOCTD M3y4YEHHBIX
HEOPraHMYeCKUX W  OPraHMYecKUX  BEIIECTB K
ONIpelelIeHHBIM KJIacCaM M TpyINIaM COeJUHEHHUH,

riryookoe U HOJIHOE
OBJIAJICHUE coJZiep>KaHueM
y4yeOHOTO  Marepuaia, B
KOTOPOM oOyyaromuiics
OpPHEHTHpYETCH,

MOHSATUAHBIM anmnaparom,
AKIEHTOJIOTHIECKUM u
opdosnruecKum

MUHAMYMaMH, 3a yMEHHE
HaXOOUTh M HCIIOJIB30BATh
UH(POPMAIIHIO.

Onenka «xopomo». Ecmu
00yJaronIuics MoJIHO OCBOMII
y4eOHBIN MaTepual, BiaJeeT

MOHSATUAHBIM anmnaparom,
AKI[EHTOJIOTHYECKUM u
opdosnIecKuM
MUHUMYMaMH,
OPUEHTHUPYETCS B U3YYEHHOM
Marepuaie, rpaMOTHO

u3jaraerT OTBET, HO B €ro
dbopmMe HMEIOTCS OTAEITbHBIE
HETOYHOCTH.

OrneHka
«Y/IOBJIETBOPHUTETHHO.
Ecmu 00y4JaroIIHHCs
OOHApy)XMBaeT 3HAHUSI H
NOHMMAaHHE  TOJIOKEHHOTO
y4eOHOTO Marepuana,
MOHATUITHOTO amnmapara,
AKLEHTOJIOTMYECKOTO u
opdosnmueckoro

MHUHHMYMOB, HO U3JIaraeT MX
HEIIOJIHO,
HEIOCJICI0BATEIILHO,
JOMyCKaeT HETOYHOCTH B
OTIPEICTICHNY TIOHATHH, He
yMeeT JI0Ka3aTeIIbHO
000CHOBATh CBOU CYKJICHUS.

Ornenka
«HEYI0BJIETBOPHUTEJIbHOY.
Ecnu oOyuatomuiics umeer
pa3pO3HEHHBIE,
OeccUCTeMHBIC 3HAaHHUS, HE
YMEET BBIJCNATh TJIABHOE HU
BTOPOCTENIEHHOE, JIONYyCKAeT
OmIMOKM B  OMNpeIelIeHUH
MOHATHH,  HCKaXaeT  UX

MUCbMEHHBIC
OIIPOCHI Ha
TEOPETUYECKUX  H
MPaKTUYECKUX
3aHSTUSAX;

—  TMPaKTUYECKHe
3aHSTHS,

—  B3aUMHBII
KOHTPOJIb npu
paboTe B mapax u
MaJIbIMU TPYIIIaMHU;
—  CaMOKOHTpPOJb
TEOPETHUECKUX
3aHATUHI U IPOBEpPKA
CaMOCTOATENBHON
BHEAYIUTOPHON
paboTshI;

—  HaOmroneHue,
WHTEpIpETAIS
pe3yabTaToOB "
AKCIEpTHAsl OIIEHKA
JeSITeNTbHOCTH
oOyJarommxcsi  Ha
MIPaKTUYECKUX u
TEOPETUYECKUX
3aHSTHSAX;

- 10 3aBEpPUICHUIO
Kypca IPOBOAMTCA
JK3aMeH B pPaMKax
MIPOMEKYTOYHOM
aTTecTaluu
CTYJIEHTOB
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XapaKTCprU30BaTh HUX COCTaB U Ba)KHEHIIIMe CBOfICTBa;
OonpeAciiaATh BUIAbLI XUMHYCCKUX CBSI3EH (KOBaJ’ICHTHaﬂ,

HMOHHAas, METaJllIM4YcCKasd, BOI[OpOI[HaSI), THUIIbI
KPUCTATIIIMYCCKUX PCUICTOK BCIICCTB,
KJ'IaCCI/I(bI/ILII/IpOBaTI) XUMHYCCKHNEC peaKkuuun; -

cOopMUpOBaTh TPENCTABICHUS: O MaTepuaJbHOM
€IMHCTBE MHpa, 3aKOHOMEPHOCTSX M II03HaBaEMOCTHU
SIBJIGHUI TIPUPONBI; O MECTe W 3HAYeHUH XUMHHM B
CHCTEME ECTECTBEHHBIX HAyK U €€ POJIH B 00cCIeueHUH
YCTOMUMBOTO pa3BUTHUS YEIOBEYECTBA: B PELICHUU
mpoOIeM DKOIOTMYECKOM, IHEPreTUUECKOH W THIIEBOM
0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3aHUN HOBBIX
MaTepuasioB, HOBBIX HCTOYHHKOB  JHEPTUH, B
obecrieueHNH PaIMOHATILHOTO MPHUPOJONOIB30BAHUS, B
(hopMUPOBAaHUM MHPOBO33PEHHSI U OOIIEH KYJIBTYPBHI
YernoBeKa, a TaKXe D3KOJIOrMYecKd OOOCHOBAHHOIO
OTHOIIIEHHUS] K CBOEMY 370POBBIO U MPUPOJHOM Cpene; -
BJIAJIETh CUCTEMOM XHWMMUYECKUX 3HAHUM, KOTOpas
BKJTIOYAET: OCHOBOIIOJIararomIme MTOHATHS
(IOTIONMHUTENBHO K CHCTeMe TIOHATHI 6a30BOT0 yPOBHS)
- W30TONBI, OCHOBHOE W BO30YXIEHHOE COCTOSHHE
aToma, ruOpuI3anms ATOMHBIX opburanei,
xumuaeckas cBsa3b (" " u ", KpaTHBIE CBA3M), MOJISIPHAS
KOHIICHTpAIHs, CTPyKTypHas QopMmyna, H30Mepus
(cTpykTypHas, reomerpudeckas (I[UC-TPaHC-U30MEPHSI),
TUIBl XMMUYECKMX peakUuil (roMo- U Ie€TepOrCHHBIE,
oOpaTUMBIE W HEOOpAaTHMBIE), PACTBOPHI (MCTUHHBIC,
JMCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, CTEICHb
IWCCOIMAIINN, JJIEKTPONIN3, KPEKUHT, pHu(OpMHUHT);
Teopuu u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUYECKHE 3HAHUS, JIEKALIME B OCHOBE
[IOHUMAaHUS PUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX
SIBICHUH, COBPEMEHHBIE IIPEACTABJICHUS O CTPOCHUH

BCIICCTBa Ha aTOMHOM, MOJICKYJIAIPHOM n
HaaAMOJICKYJISIPHOM YPOBHAX; IIpEACTaBICHUA o
MCXaHU3Max XUMHUYCCKHUX peaKuHﬁ,
TEPMOINHAMUYCCKUX n KHMHCTUYCCKUX

3aKOHOMEPHOCTSIX HMX TIPOTEKaHHSA, O XHUMHYECKOM
pPaBHOBECHH, JUCIIEPCHBIX CHCTEMax, (haKTOIOTHYECKHE
CBEICHUS O CBOMCTBaX, COCTaBe, IONYYECHHH H
0e30macHOM UCITIOTb30BaHUHI BKHEHIINX
HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
NPAaKTHYECKOH  NMEeATENbHOCTH  YelOoBeKa;  OOLIMX
HaYYHBIX MPUHIMIAX XUMHAYECKOTO IPOM3BOACTBA (Ha
puMepe TPOM3BOACTBA CEPHOW KHCIOTHL, aMMHAKa,
MeTaHoNa, TepepaboTku HedTH);, - YMETh IMPOBOIUTH
pacdeTrbl M0 XHMHYECKUM (opMyaaM W ypaBHEHHSIM
XMMHUUYECKUX PEAKIHMH C HCIOIB30BAaHUEM (PH3HMUYECKUX
BEJTMYMH (Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA),
XapaKTepU3YIOIMX  BEMIECTBA C  KOJMYECTBEHHOMH
CTOPOHBI: pPAacyerbl IO HAXOXKJICHUIO XHMHYECKOM
(dopmynsl  BemiecTBa; pacuerbl  Macchl  (0OBeMma,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUH, €CIH OIHO
U3 HUCXOIHBIX BEIIECTB JaHO B BHUJAE pacTBopa C
OIPENENIEHHOM  MaccoBOM  JONed  pacTBOPEHHOIO
BEIIECTBA WJIM JaHO B HU30BITKE (MMEET INPHUMECH);
pacuerhl MaccoBOM MM OOBEMHOM JIONHM BBIXOJA

CMBICH, OeCcHopsiouHO U

HEYBEPEHHO
Marepual.

usjaracr
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MPOAYKTa pEeaKkluH; pacuyeTsl TemmoBoro 3ddekra
peakuuii, OOBEMHBIX OTHOLIEHWH Ta30B; - YMETh
BBIIBISITH XapaKTepHble TPU3HAKM M B3aMMOCBS3b
W3Y4YEHHBIX TOHATHH, MPUMEHSTh COOTBETCTBYIOIIHE
MOHATHA TPU ONHCAHUU CTPOEHHS M  CBOWCTB
HEOPTaHWYECKMX M OpraHMYecKMX BEUIeCTB MU UX
MIpeBpalleHUi; BBISBIATE B3aUMOCBA3b XUMHYECKHX
3HAHUW C TOHATHUSAMH U TPEACTABICHUSIMH JPYTHUX
NpeAMeToB js Oojlee OCO3HAHHOrO IOHUMaHHS |
OOBSICHEHHUS CYIITHOCTH MaTePHaIbHOTO €INHCTBA MUPA;
WCIIONIb30BaTh CHUCTEMHbIE XHMHUYECKHE 3HAHUS Ui
OOBSICHEHUsI W TIPOTHO3MPOBAHUS SIBIICHHN, MMEIOIINX
€CTECTBEHHOHAYYHYIO MPHUPOJLY; - YMETh HCIIOIb30BaTh
HaMEHOBaHUS XUMHAYECKUX COeIMHEHHH
MEXKTyHapOJHOTO COI03a TEOPETHUYECKOW U MPUKIIAIHON
XUMHUM W TpUBHMAJbHBIE  Ha3BaHUS  BEIECTB,
OTHOCAIIMXCSA K M3YYEHHBIM KJlaccaM OpPraHMYEeCKHX WU

HEOPraHUYECKHUX COEIMHEHUI; HCIIOJIb30BaTh
XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBjeHUs (opmyi
HEOpPraHWYECKUX BEILIECTB, MOJIEKYIISIPHBIX u

CTPYKTYPHBIX  (pa3BepHYTBIX,  COKpAIIEHHBIX U
CKEJICTHBIX ) hopmy OpraHU4YeCcKuX BEILIECTB;
COCTaBJATh YPaBHEHUS XHMHUYECKHX pEaKIuid ¢
packpbIBaTh nx CYIIHOCTD:
OKHCIITETbHOBOCCTAaHOBUTENHHBIX peakimii
ITOCPEICTBOM COCTABJICHHS AJIEKTPOHHOT'O OajaHca 3TUX
peaknmii;  peaknuid ~ WOHHOrO  OOMEHa  IyTeM
COCTaBJICHHA WX IMONHBIX W COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakiui TUJPOJIU3a, peakuui
KOMIDIEKCOOOpa30BaHMS (ma npuMepe
TUIPOKCOKOMITIIEKCOB [IMHKa u ATIOMUHHS);
MONTBEP)KAATh XapakTepHbIE XWMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIONIMMH  JKCIIEPUMEHTAMH H
3aIMCSIMU YPAaBHEHUM XMMHUYECKUX DPEAKIUH; - YMETh
KJIACCHU(UIMPOBATh HEOPTaHUYECKHE W OpPTaHUYECKHe
BEIIeCTBA W XHMHYECKHE PEAKINH, CAMOCTOSTEIHHO
BBIOMpATh OCHOBAHUA W KPUTEPUU VI KIACCHPUKAITUU
M3y9aeMBbIX XHUMHYECKHX OOBEKTOB; XapaKTepPH30BaTh
COCTaB u BayKHEHIIIME CBOICTBa BEIIECTB,
MIPUHAUIEKAINX K OMPENeTIeHHBIM K1accaM M TpyIaM
coerHEeHNH (TIPOCThIe BENIECTBa, OKCHIBI, THIPOKCHIEI,
COJNM; YTJIEBOIOPOMABI, WPOCTBIE dS(HUPBL, CHOUPTHL,
(heHONBI, ambIeruibl, KETOHBI, KapOOHOBHIE KHICIIOTHI,
CIOXHBIE  A(QUPBI,  JKUPBI,  YIJIEBOABI,  AMHHBIL,
AMUHOKHUCIIOTHI, OEITKN); IPAMEHSTh 3HAHUS O COCTABE H
CBOWCTBaxX BEIIECTB ISl KCIIEPUMEHTAIBLHON TIPOBEPKU
TUTOTE3 OTHOCHUTEIFHO 3aKOHOMEPHOCTEH MpOTEeKaHUS
XUMHUYECKUX peaxmuit " MIPOTHO3UPOBAHUS
BO3MOXKHOCTEHI WX  OCYIIECTBIIGHHS; -  YMETh
MONTBEPXKAATh HAa KOHKPETHBIX MPUMEpax XapakTep
3aBHCUMOCTH PEaKIMOHHOM CIIOCOOHOCTH
OpPTaHWYECKHX COEMUHEHUH OT KPaTHOCTH H THIIA
koBasieHTHOH cBsi3u (" " w "'"), B3aUMHOrO BIIMSTHHS
aTOMOB W TPYII aTOMOB B MOJIEKYJIaX; a TaKXe OT
0COOCHHOCTEH peaiu3alud Pa3InYHBIX MEXaHW3MOB
MIPOTEKaHUsI pEaKkUMi; - YMETb XapakTepU30BaTh
JJIEKTPOHHOE CTPOGHHE aToMoB (B OCHOBHOM M
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BO30OY)KZICHHOM COCTOSHMHM) W HOHOB XHMHYECKUX
anemeHToB 1 - 4 mepuonoB Ilepuomndeckoil cUCTEMBI
H.U. MenneneeBa M WX BaJIeHTHbIE BO3MOXKHOCTH,
ucnone3yst moustus  "s", "p", "d-amexTponHbie"
opOuTanmu, DSHEpPreTHYeckue  ypOBHHU;  OOBSCHSTH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOHCTB XHMHUYECKUX
JNIEMEHTOB M 00pa3yeMbIX HWMH COCAMHEHHH 10
MepuoJaM U TPyIIaM;

yMeThb [JIAHUPOBAaThb W  BBIIOMHATH  XUMHYECKHHA
SKCTIIEPUMEHT (IPEBpPAallCHUSI OPTaHUYEeCKUX BEIECTB
MpH HAarpeBaHHH, MOMyYeHUE STHICHA M HU3yYEHHE €ro
CBOMCTB, KaueCTBCHHBIC PEaKUWU Ha aIbJCTHIIbL,
KpaxMmaJl, YKCyCHYIO KHCIIOTY; JIeHATypalusi OEKOB MpH
HArpeBaHWM, IIBETHBIE PEAKIUH OENKOB; TMPOBOJUTH
peakiuu MOHHOTO OOMEHa, OMpENeNsiTh CPeay BOIHBIX
pacTBOpoB, KadyecTBEHHBIC peaKIMH Ha cyabdar-,
KapOOHaT- W XIJIOPUJIAHHOHBI, Ha KATHOH aMMOHWS;
pemarb  JKCIEpUMEHTallbHbIE 33/]add 1[0  TeMam
"Merame" w  "Hemeramnel') B COOTBETCTBHHM C
MpaBUJIaAMH TEXHUKH 0E30IMaCHOCTH NP OOpAICHUU C
BEIIeCTBAMH ¥ J1a0OpaTOpPHBIM  00OpYIOBaHHUEM;
MPEICTABIIATh PE3yIbTATHI XUMUYECKOT'0 SKCIIEPUMEHTA
B (¢opMe 3amuMcH ypaBHEHWUU COOTBETCTBYIOIIUX
peaknuii 1 (HOPMYJIMPOBATh BHIBOJIBI Ha OCHOBE 3THX
pe3yNIbTaTOB; - YMETh aHAIM3UPOBATh XHUMHUYECKYIO
nH(OpMAIUIO, TONyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB
(cpencTB maccoBoid wmHpopManuu, ceTh MHTEpHET U
IpyTue); - BIaJeTh OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHMWS  BEMIECTB W XUMHYECKUX  SIBICHHH
(mabmoneHue, U3MEpEHHeE, JKCIIEPUMEHT,
MOJIEIMPOBAHKE); - YMETh IMPOBOIUTH paACUETHl TIO
XUMHYECKUM (opMylIaM M YpPaBHEHUSM XHUMHUYECKHX
peakmuii ¢ WChoiap30BaHWEM (M3WUYECKHX BEIWYHH,
XapaKTepU3YIOMIMX  BEHmeCTBA C  KOJUYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIE YCIOBHS) Ta30B,
KOJIMYecTBa  BEIIECTBA; HCIIONB30BaTh CHUCTEMHBIC
XUMHYECKHE 3HAaHWSA JJIs TPHUHATHS pEIIeHHH B
KOHKPETHBIX JKW3HEHHBIX CHTYaIUsX, CBS3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHHEM;

- YMETh CaMOCTOSTENbHO IIAHUPOBATh W TIPOBOIUTH
XUMHYECKUI OKCIEpUMEHT (IIOTydeHHEe W H3Yy4YeHUe
CBOWCTB HEOPTaHMYECKHMX W OPTraHUYeCKUX BEIIECTB,
KaueCTBEHHBIE PEaKINH YTJIEBOJOPOIOB Pa3ITUYHBIX
KIIACCOB W  KHUCIIOPOJCONIEPKAINX  OPTaHWYECKUX
BEIIECTB, pEIIeHNe HKCIEPUMEHTAIBHBIX 3a1ad TI0
PACIO3HABAaHWIO HEOPTaHWYECKUX U  OpPraHHYECKUX
BEIIECTB) C COONIOJIEHWEM TMpaBWiI  0E30MacHOTO
oOpamieHrsi C  BelIeCTBaMH W J1aOOpaTOPHBIM
obopynoBanueM, (HOPMYITHPOBATh LETH WCCIEAOBaHUS,
MPEeOCTaBIATh B  pas3iaudHOd (opMe pe3ylbTaThl
JKCIIEpUMEHTa, AaHAIM3UPOBATh M  OICHWBATh HX
JIOCTOBEPHOCTH; - yMeTh OCYIIECTBIIATH
LeJIeHanpaBJIeHHbIH TOMCK XUMUYECKOH MH(opManuu B
Pa3IUYHBIX WCTOYHHWKAX (Hay4yHass W ydeOHOHay4Has
JUTEpaTypa, CpPeacTBa MacCOBOM WH(OpMAaLUH, CETbh
WUntepHer u 7apyrue), KPUTUYECKH aHAIM3UPOBATH
XMUMHYECKyl0 HH(popmalmioo, mnepepabaThiBaTh €€ U
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UCMIONB30BaTh B COOTBETCTBHM C  IOCTABICHHOM
yueOHOlM 3ajadeil; - BIajeTh CHCTEMOW 3HAaHUU O
MeTOoJaxX Hay4yHOro T[O3HAHWS SIBJICHUH MPUPOIBL,
HCTOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSIMH
OPUMEHATh AT 3HAaHUS [PU  IKCIEPUMEHTATEHOM
HCCJIICAOBAaHNUU BECIICCTB U JJIA O6’I)SICH€HI/ISI XUMHNUYECKUX
SIBIEHUW, UMEIOIIUX MECTO B MPUPOAE HNPAKTHUUECKOU
JeATeIbHOCTH YelIOBEKa U B ITOBCEIHEBHOM JKU3HHU;
YMETH IJIAaHUPOBATh u BBIITOJIHATH XUMHYECKHUI
SKCIIEpPUMEHT (TIPEBpAICHUSI OPTaHUYECKUX BEIISCTB
MIpH HarpeBaHWH, NONTyYCHHE STHIICHA U M3y4YCHHUE €ro
CBOMCTB, Ka4e€CTBEHHbIE pEAKIMU Ha aJbJIETUIbI,
KpaxMaJl, YKCYCHYIO KUCIIOTY; JIeHaTypalus OENKOB Ipu
Harp€BaHuM, LBCTHBIC pPCaKINN 6eJ'IKOB; IMPOBOAWTH
peaknuyu MOHHOTO OOMEHa, ONPENeNSTh CPedy BOIHBIX
pacTBOpPOB, KadeCTBEHHBIE peEaKIWW Ha Cyibdar-,
KapOOHAT- U XJIOPHJIAHHUOHBI, HA KATHOH aMMOHHUS;
peuiaThb OKCIICPUMEHTAJILHBIC 3aJa4yu 10 TEMaM
"Meramnei" u  "Hemeramnel") B COOTBETCTBUU C
MpaBUIaMH TEXHUKU O€30MaCHOCTU NP OOpalieHUH C
BellecTBaMH M JabopaTOpHBIM  00OPYIOBAaHUEM;
NpEACTAaBIATE PE3YJIbTAaThl XUMUYCCKOT'O SKCIIEPUMCHTA
B Qopme 3amucH ypaBHEHWUW COOTBETCTBYIOIIHX
peaknuii u GOpMyIUPOBATH BHIBOJBI HA OCHOBE JTHUX
PE3YNIBTATOB; -yMETh CaMOCTOSATENHFHO TUIAHUPOBATH U
MIPOBOIUTH XUMUYECKHHA SKCIEPUMEHT (ITOydeHHE H
M3y4eHHE CBOWCTB HEOPTaHWYECKUX M OPTaHUYECKUX
BEIIECTB, KAa4deCTBEHHBIC PEAKINH YTIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB W KHCIIOPOJCOIEpPKAIINX
OpPTaHWYECKHX BEIIECTB, PEIIEHNE IKCIIEPIMEHTATBHBIX
3ajad MO  PAclO3HABaHWIO HEOPTaHWYEeCKUX U
OpPraHWYECKUX BEIIECTB) C COOJIOICHUEM IIPABIII
Oc3omacHOro  oOpaleHWsl ¢ BEIIeCTBAaMHU |
nmabopaTopHBIM 000pyIOBaHUEM, (DOPMYITUPOBATH IIETH
WCCIIEJIOBAHMS, TPEIOCTABIATh B Pa3mnyHON (opme
pe3ynabTaThl  OKCIIEPUMEHTAa, AHAJIM3HPOBATH |
OLIEHUBATh X JOCTOBEPHOCTE;

- chopMupoBaTh TPEACTABICHHS: O XHUMHYECKON
COCTaBIISIIOIICH €CTECTBEHHOHAYYHOM KapTUHBI MHDA,
pOTM XWUMHHM B TIO3HAaHWW SIBJICHWUH TPHPOIBI, B
(hopMUPOBAHUHN MBIIUIEHUS W KYJIbTYPHl JIMYHOCTH, €€
(hyHKIIMOHATPHON TPaMOTHOCTH, HEOOXOAWMOH st
pelIeHus TPaKTHYECKHX 3aJad H  OKOJIOTHYECKH
00OCHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPONHONA CpeAe; - yMeThb coONromaTh TpaBHia
AKOIIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATETHHOCTH B IIENSX COXPAHEHUS CBOETO
3I0POBbSI W OKpYXKAalolled TPHUPOJHONH  CPEmbI;
YYUTHIBAaTh  OMACHOCTh  BO3JCHCTBUS Ha  JKUBEIC
OpPTaHHU3MBI ONpPEIENSHHBIX BEIIECTB, MOHUMAs CMBICI
MOKa3aTeNs MpeAebHON JJOMyCTUMON KOHIIEHTPAIIHH;

- YMETh NMPOTHO3UPOBATH, AHAJIM3UPOBATH U OIIEHUBATH C
MO3ULUN HKOJOTMYECKOH 0e30MacHOCTH MOCHEACTBUS
OBITOBO M NIPOM3BOACTBEHHON NIESTENBHOCTH YEJIOBEKa,
CBSI3aHHOH C TmepepabOTKOM BEIIECTB; HCIIOIL30BATh
MOJy4YeHHbIE 3HAHUS sl [PUHATHA  TPaMOTHBIX
peneHnid npobJeM B CUTYaLMsIX, CBA3aHHBIX C XUMHMEH;
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- YMCTb 0CO3HAaBAaTh OIMMACHOCTb BO3I[CI>10TBHSI Ha JKHUBBbIC
OpraHu3Mbl ONPCACICHHLIX BCHICCTB, MOHHUMASA CMBICIT
mokKasateiid HpeI[CJ'H)HOI‘/'I HOHYCTHMOﬁ KOHICHTpAallu, U
MOACHATH Ha MHOpUMEpax CITOCOOBI YMCHBIICHUA U

npeaoTBpalICHUA ux BpE€OHOI 0 BO3H€ﬁCTBHH Ha

OpraHus3M 4€I0BCKa.

O6uue: OueHka  «OTJIMYHO». 3a | - TECTUPOBAHUE;

B wactu TpymoBOTO BOCHUTAHHS: - TOTOBHOCTHh K riybokoe 1 TIOJIHOE | - PCILICHHIE 337134,
TPy, OCO3HAHHE [IEHHOCTH  MAacTEepCTBa, OBJIAICHNC COACPHKAHUCM | = omnpoc 1o
TPyHOJIOOME; -  TOTOBHOCTh K  aQKTHUBHOU yqebHoro  marepuana, _ B HHIUBUAyaIbHEIM
JeATEIPHOCTH TEXHOJNOTHYECKOH u  conmanproii | KOTOPOM obyuarommics | anaHuIM;
HANPABJIEHHOCTH, CIIOCOOHOCTh MHMIMHpOBaTh, | OPHCHTHPYCTCH, ) TPAKTIICCKHIC
TUTAHUPOBATH U CAMOCTOSTEIBHO BBITIONHATEH TAKYIO TIOHSTHIHBIM annaparom, | paboThI (ouerka
JNIeATENBHOCTD; - MHTEpPeC K pasimdHbIM cepam | AKHCHTOMOTITHCCKIM 1 | pe3ylbTaToB
npodeccuoHalbHON  AestenbHOCTH, OBnaaeHue OposmIrecKIm BBIOJHCHHA
VHHBEPCAJIbHBIMH yJeOHBIMH IO3HaBaTenbHpiMy | MAHAMYMaMi, — 3a - yMCHHC TIPAKTHICCKIX
NEHUCTBUSMU: a) 0a30BbIE JIOTUYECKUE NIEHCTBHS: - HaXOIWTh ¥ HCIONB30BaTh | PaboT)
CaMOCTOSITEITEHO dopMyImpoBath u | HHGOpMALIIO. ~IPOMEKYTOTHA
AKTYaNM3MpOBaTh TpoGieMy, paccMarpupath ee | OUCHKA  «Xopomio». Ecm | aTTecTanms:
BCECTODOHHE, - YCTAHABIMBATH CymecTBenmpri | O0YIAIOLIMICH IMOJIHO OCBOMI | IK3aMeH

MpU3HAK WJIM  OCHOBAaHWUSA JUISI  CPaBHCHHS, YHeOHBIN MaTepuan, Braneet

Kiaccuukanuu u 0000IIEHUS; - OTIPEACTATh 1ETH
NeSTeTbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPHH UX
JIOCTYDKCHUS; - BBISABISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUYUS] B PAaCCMATPHBACMBIX SIBICHUSX;
BHOCHTh KOPPEKTHBBI B JESTEIHHOCTh, OI[CHUBATH
COOTBETCTBUE pPE3YINbTaTOB IIEJISIM, OIICHUBAThH
PUICKH TTOCIICICTBUH IEATEILHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
YKU3HEHHBIX npooiaemM 0) 0a30BbIC
UCCIIEIOBATEIILCKUE  JCUCTBUS: - BIIAQJICTh
HaBBIKAMH y4eOHO-HCCIIeIOBATEIBCKOM "
MIPOEKTHOW JICATEIIbHOCTH, HABBIKAMH Pa3pEIICHUS
npoOsieM; - BBISBIATH TPUYHHHO-CIICICTBCHHBIC
CBSI3M W aKTYaJIM3UPOBaTh 3ajady, BBIIBUTAThH
THIIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHTBI IS
JI0Ka3aTebCcTBA CBOUX YTBEPXKICHUMW, 3a/1aBaTh
napaMeTpbl ¥ KPUTCPUH PEIICHUS; - aHATHU3UPOBATh
MOJIyYCHHBIC B XOJIC PEUICHHUS 33J]aud Pe3yJIbTaThl,
KPUTHYECKH  OIICHUBaTh WX  JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBUSX; -
yMeTh TEPEHOCUTHh 3HAaHWS B MO3HABATEIbHYIO W
MPAKTUYECKYI0 OONAcTH >KU3HENEATENbHOCTH, -
yMeTb  HMHTETPUPOBATh 3HAHUS U3  Pa3HBIX
MpeIMETHBIX O0JIacTel; - BBIABUTaTh HOBBIE WJICH,
npeaaraTh OpUTHHAIbHBIC TIOIXOAbl U PEIICHHUS; -
CIOCOOHOCTh WX MCIOJIB30BAHUS B MIO3HABATEIHLHON
Y COIIMATFHOU MPaKTHKE

B o6mactu 1EHHOCTH HAyYHOTO TO3HAHUA: -
c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS,

MOHATUWHBIM anmnaparom,
AKIIEHTOJIOTUYECKUM u
opdosnIecKumM
MHUHUMYyMAaMH,
OPHUEHTHPYETCSI B U3yYEHHOM
Marepuaie, TPaMOTHO

u3NlaraeT OTBET, HO B €ro
dopMe UMEIOTCS OTeNbHBIC
HETOYHOCTH.

OrneHka
«Y/I0BJIETBOPHUTEIbHOY.
Ecmu 00y4JaroIMncs
OOHApy)KMBaeT 3HAHUSA U
IIOHHUMAaHUeE MI0JIOKEHHOTO
y4eOHOTO Marepuaa,
MOHATHUHHOIO armapara,
aKIIEHTOJIOrHYECKOTO u
opdosnuueckoro

MHHUMYMOB, HO W3JIaracT Mx
HETIOJIHO,
HETOCIIeI0BATENBHO,
JIONyCKaeT HETOYHOCTH B
OIIpE/CICHU! TIOHATHH, He
ymeeT JI0Ka3aTeNIbHO
000CHOBATh CBOM CYXIECHUS.

Onenka
«HEY0BJICTBOPHUTEJIbLHOY.
Ecnu oOyuwatomuiics nMeeT
pa3spo3HEHHBIE,
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COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAaykKu U OOLIECTBEHHOW IHPAaKTHUKH,

OCHOBAHHOTO Ha Jiaore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYJIIbTYPHOM MHpE; - COBEPLICHCTBOBAHUE

SI3BIKOBOM M YMTATEIILCKOW KYJIBTYpPBI KaK CPEICTBA
B3aMMOJICHCTBHUSL MEXKIy JIIOJbMH H TO3HAHUS
MHpa; -  OCO3HAaHHME  I[ECHHOCTH  HAy4HOWU
NEeSITEIbHOCTH, TOTOBHOCTB OCYIIECTBIISITh
IIPOEKTHYI0 M MCCIEA0BATEIbCKYIO JIEATEIbHOCTh
WHAWBHIyaIbHO W B rpymme; OBnageHue
YHHUBEPCATBbHBIMU  YUEOHBIMH  TIO3HABATEIBHBIMU
nercTBUsMU: B) paboTa ¢ nHpopManue: - BIaJeTh
HaBBIKAMH TIOJTyYCHUS uHpOpMaIUN u3
WUCTOYHUKOB DPAa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYILIECTBIIATh MOUCK, aHAIU3, CUCTEMATU3ALUI0 U
WHTEPIPETAHIO WHOOPMAIUN PAa3TUYHBIX BHIIOB U
dbopM TpeICTaBIECHHUS; CO37aBaTh TEKCTHI B
pa3nmuyHBIX  (opMaTax C Y4eTOM Ha3HAYCHUS
uHdopMalluid U LEJIeBOM ayAUTOPHUH, BbIOHpas
ONITUMAITEHYIO bopmy NpeCTaBICHUS u
BU3yalM3allMi; - OLEHUBaTh JOCTOBEPHOCTb,
JETUTUMHOCTh HMH(OpMAIMH, €€ COOTBETCTBHE
MPaBOBbIM U MOPAIbHO-3TUYECKUM HOpMaMm; -
UCIOJIb30BaTh  CpelICcTBa HWHGOPMAIMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~TEXHOJOTUH B  pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3al[MOHHBIX  3a7ad  C  COOJIIOJIEHUEM
TpeOOBaHUN APrOHOMHKH, TEXHUKHA O€30IaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, IMpaBOBBIX U
9TUYECKUX  HOPM, HOpPM  HH(OPMAILMOHHON
0e30MacHOCTH;

BIIQJICTh HABBIKAMHU pACHO3HABaHUS U  3alUThI
nHpopManuu, HWHPOPMAIMOHHOW O€30MacHOCTH
JUYHOCTH;

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENCHUI0; -OBJAJIeHHEe HaBbIKAMHU

y4eOHO-HCCIIeI0BATENbCKOM, MIPOCKTHOM 51
COLIMATIBLHOMN IEITEIbHOCTH; Osnagenue
YHUBEpCAIbHBIMU KOMMYHUKaTUBHBIMHU

JNEHCTBUSAMU: 0) COBMECTHAS IEATEIbHOCTD:
IIOHMMAaTb ¥  HCHOJIb30BaTb  IPEUMYILECTBA
KOMaHJHOW W UWHAMBHAYalbHOU  paboOTHI, -
MPUHAMATh  LEJIM  COBMECTHOW  JIEATENILHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS IO
€¢ JIOCTHM)KEHMIO: COCTaBIATh IIJIaH JICHCTBUM,
pacIpenensaTb pojik ¢ y4eTOM MHEHUH YYaCTHUKOB
oOCyKJaTh pe3ynbTaThl COBMECTHOU paboThI; -
KOOPJIUHUPOBATH U BBITIONHATH PA0OTY B YCIOBUSIX
pealbHOTO, BHPTYaThbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJEUCTBUS; - OCYLIECTBJIATH IO3UTHUBHOE
CTPaTErnYeCcKoe MOBEJICHIE B Ppa3IMYHbIX

OeccHUCTEMHEIC 3HAHHUS, HE
yMEET BBIJICIATh TJABHOE H
BTOPOCTENIEHHOE, JOIyCKAeT
OmMOKM B  ONpEACICHUU
MMOHSATHUH, HCKaXXaeT Hux
CMBICI, OecHnopsiouHO U
HEYBEPEHHO u3JIaraeTr
MaTepuail.
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CUTYaLMSIX, MIPOSIBIISITH TBOPYECTBO u
BooOpakeHre, ObITh HMHUIUATUBHBIM OBNaJcHUE
YHUBEPCAIbHBIMHU PETYISATUBHBIMU JIEHCTBUSIMU: T)
NpUHATHE ce0s W JAPYrux JOJACH: - NPUHUMATH
MOTHUBBI U apTyMEHTBHI JIPYruX JIIOJICH MpU aHATIU3E
pe3ynbTaTOB JEATEIBbHOCTH; - IIPU3HABATH CBOE
[paBO M IMpaBO JpPYrux JOJAeH Ha omuoku; -
pa3BUBATh CIIOCOOHOCTHh MOHUMATh MUP C TO3UIUN
JIPYroro 4ej0BeKa;

B o0Omactu  9KOJIOTMYECKOTO  BOCIUTAHUS: -
COPMHUPOBAHHOCTh  AKOJIOTHUECKOW  KYJIBTYPHI,
MMOHUMAHHUE BJIUSHUS COLMAIBHO-PKOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHWE  NIPHUPOJHOU |
COLIMANIBHOW  Cpefbl, OCO3HAHHWE TIJI00ABHOrO
Xapakrepa 9KOJIOTHYECKHUX npoOnewm; -
IJJAHUPOBAaHUE U  OCYIIECTBICHHUE JICWCTBUH B
OKpY)Kalollled cpelle Ha OCHOBE 3HaHWS Ienei
YCTOMYMBOTO PA3BUTHsI YEJIOBEYECTBA; AKTHUBHOE
HETIPUSTHE el CTBHH, MPUHOCSIINX Bpen
OKpYXarolllel Ccpelie; - yYMEHHE IPOTHO3MPOBATH
HeONaronpusTHbIe 3KOJOTHMYECKHUE TIOCIe/ICTBUS
MIPEANPUHUMAEMBIX JEHUCTBUN, IPEIOTBPAIIATh UX;
- pacumpeHue OIbITa NEeATEeIbHOCTH
9KOJIOTUYECKOW HAIPaBJIECHHOCTH; - OBJAJCHUE
HaBBIKAMHU y4eOHO-UCCIICI0BATEILCKON, TPOCKTHON
Y COLMAIBHON JIEATEIBHOCTH
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. OBIIUE ITOJIOKEHUA

1. ®oun oneHounsix cpeactB (nainee — POC) mnpeaHazHayeH JUIsi KOHTPOJISI U OICHKU
00pa30oBaTeNbHBIX TOCTHKEHUN 00ydaromuxcs, OCBOUBIIMX HporpamMmy mucturiinasl OO/ 11
Xumust.

2. ®OC BKIIOYACT OICHOYHBIC MAaTEpHUaIbl I TPOBEIACHHS TEKYIIEr0 KOHTPOJIS W

IIPOMEXYTOUYHOM aTTecTaluu B popMe 3K3aMeHa.

3. ®OC mo3BONsIET OICHMWBATH 3HAHWS, YMEHUsS, HaNpaBlIeHHbIE Ha (HOPMHUpPOBAHUE

KOMIIETEHIINHN.

4. ®OC pa3zpaboTaH Ha OCHOBaHMH MOJOXKEHHI OCHOBHOW 00Opa3oBaTeNbHON MporpamMmbl IO
cnermanbHOoCTH 35.02.05 Arporomus quctmmuinasl OO/, 11 Xumus.

5. ®OC sBasieTcst 00s13aTeTLHBIM 000CO0ICHHBIM MPUIIOKEHUEM K paboueit mporpaMmMme.



Il. OOKMJAEMBIE PE3YJIBTATBI U3YUEHUSA

PesynbTaThl 00yueHus

IToka3zaTenn oneHKH
06p330B3TeJ’IbeIX pe3yabTaToB

I[ncunnnnnapnble

- BJIAJIETh CUCTEMOM XMMHYECKHMX 3HAaHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XUMHUYECKUH DJIEMEHT, aToM,
ANIEKTPOHHAsI 000JI0YKa aTtoma, S-, P-, d-3JIeKTPOHHBIC OpOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTb, DJIEKTPOOTPUIIATELHOCTD,
CTETeHb OKHCJIEHUS, XAMHUYECKasl CBsI3b, MOJb, MOJISIpHAsI Macca,
MOJSIpHBIH ~ 00BbEM, YIJIEpONHBIA CKeNeT, (QYHKIHOHAIbHAS
Tpymmna, pajukaig, H30MEpHs, H30MEpbl, TOMOJIIOTHYECKHH P,

TOMOJIOTH, YIJIEBOJIOPOJBI, KHUCIOPOA- M  a30TcojepKaliue
COCIMHCHN A, 61/IOJ'IOFI/IT—ICCKI/I AKTHUBHBIC BCIICCTBA (yrf[eBOI[bI,
JKUPBI, OCJKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHECHHUS, KPUCTAJUTUNYECKasl PeIIeTKa,
THIIBI XUMUAYECKHX peaximii (oKUCTHUTENBHO-
BOCCTAHOBHTCIIBHBIC, 3K30- U OJHIAOTCPMUUECCKHUC, pCaKkunn
WOHHOTO OOMEHA), pPacTBOp, OJIIEKTPOIUTHI, HEIICKTPOJIHTEHI,

AJIEKTPOTUTHIECKAS JUCCOIIUAIINS, OKACIUTENb, BOCCTAHOBUTEIb,
CKOPOCTb XHMHYECKOW pEaKINH, XHUMHYECKOE paBHOBECHE),
TEOPUHN U 3aKOHBI (TGOpI/ISI XUMHYECKOI'o CTPOCHUSA OPTraHUYCCKUX
BemectB A.M. byrtiepoBa, Teopus  DIIEKTPOITUTHYECKON
Jqucconuaium, nepuonnueckuid 3akon .M. MenneneeBa, 3akoH
COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH SI3bIK
XUMUH, (aKTOJIOTHUECKHE CBEICHUS O CBOMCTBaxX, COCTaBe,

IMOJTy4CHHU N " Oe30omacHOM HCIIOJIb30BaAHNH BaKHEUIITMX
HCOPraHM4YECKNX W OpPraHNM4YeCKUX  BEIICCTB B 6I>ITy nu
IIp AKTUYECKOM MEATEIbHOCTH 4YEeJIOB €Ka;, - YMCTb BLIABIIATH

XapakTepHbIE MPHU3HAKA W B3aMMOCBS3b W3YYCHHBIX TIOHATHH,
MIPUMEHATH COOTBETCTBYIOIINE TIOHATHSI TIPH OMUCAHUH CTPOSHUS
U CBOWCTB HEOPTaHWYECKUX W OPTraHWYECKUX BEIIECTB M HX
TIpEBpAIICHNN; BBIABIATH B3aHMOCBS3h XHMHUYECKHX 3HAHUH C
MOHATHAMHA W TPEICTABICHUSMHU APYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB; - YMETh HCIIONB30BaTh HANMEHOBAHHS XMUMHYECKIX
COCIMHEHUN  MEXIYHAPOJHOIO  COK03a  TEOPETUYECKOM U
MIPUKIAAHON XUMHH W TPUBUAIBHBIC HA3BAaHUS Ba)KHEHIIINX
BellecTB (3TWIJIEH, aleTHIIeH, rmieprH, ¢penon, Gopmanspaerusn,
YKCyCHasi KHCIIOTa, TJWIWH, YrapHBIA Ta3, YIJIEKUCIBIA Tras,
aMMHaK, TalleHasl H3BeCTh, HEralleHas U3BeCTh, MNThEBAs Coaa U
JIPYTUX), COCTABIATh POPMYIIBI HEOPTAaHMIECKUX W OPTaHMYECKIX
BEIIECTB, YPaBHEHHUA XUMHUYECKUX PEAKIUN, OOBSICHATh WX
CMBICIT, TIONTBEPXAAaTh XapaKTepHbIe XHWMHUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIONIMMH OJKCIIEPUMEHTAMH U 3alHCSIMH
YpaBHEHWH XUMHYECKHMX pEAKIWUW; - yMETh YCTaHaBIUBATh
MIPUHAUIKHOCTh M3YYEHHBIX HEOPTaHUYEeCKUX W OPTaHHYECKHX
BEIIECTB K OIpPENENeHHBIM KllaccaM W TPYIIaM COECIUHEHHI,
XapaKTepU30BaTh UX COCTAaB M BAKHEHININE CBOWCTBA; OMPENENSTh
BHU/IBI XUMHUYECKHUX CBsI3eH (xoBayeHTHas, HOHHas,
MeTaJUTNYecKas, BOJIOPOIHAS), THITHI KPUCTAUNIMIECKAX PEIIETOK
BEIIECTB;,  KIACCU(PUIMPOBATh XUMHUYECKHE  pEakluu; -
chopMHUpOBaTh TPEACTABICHUA: O MaTepPHAILHOM EIUHCTBE
MHUpa, 3aKOHOMEPHOCTSIX ¥ TO3HABAEMOCTH SIBJICHUH TPUPOMBI; O
MECT€ W 3HAYCHHH XVMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€
pOIM B OOECIIEYCHUH YCTOWYHMBOT'O PAa3BUTHS YEIOBEYECTBA. B
pEIIeHUU MPOOIEM SKOJIOTUIECKON, SHEPTETUYECKON W MHUIIEBON

OrLeHKa «OTJIHYHO». 3a
riIyOOKOE 1 MOJTHOE OBJIAJICHNE
COJIep>)KaHUEM y4eOHOI0
MaTtepuaia, B KOTOpOM
00yyaroluiicss OpUeHTUPYETCS,
MOHSITHIHBIM aIlapaToM,
AKIIEHTOJIOTUYECKUM U
ophosnIIecKuM MUHIMYMaMH,
32 YMEHHE HAXOJWUTh U
HCIIOJIH30BaTh HH(POPMAIIUIO.
Ouenka «xopomo». Ecin
00yJaroIIUICS TTOJTHO OCBOWIT
y4eOHBIN MaTepua, BiIajeeT
MOHSITHIHBIM aIlmapaToM,
AKIIEHTOJIOTHYECKUM U
op(ho3MNIeCKUM MUHHUMYMaMH,
OpUEHTUPYETCS B U3YYCHHOM
MaTepuale, rpaMOTHO HU3JIaraeT
OTBET, HO B €ro (hopmMe UMEIOTCS
OTJICJIbHBIC HETOYHOCTH.
O1eHKA «y/10BJI€TBOPUTEIbHOY.
Ecau oOyuarommiics
OoOHapy)KUBACT 3HAHUS U
MOHUMAaHHE MTOJIOKEHHOTO
y4eOHOTO MaTepuaa,
MOHATUIHOTO arapara,
AKIEHTOJIOTMYECKOTO U
op(h0o3MUIECKOTO MUHUMYMOB, HO
U3JIaraeT ux HEMoJIHO,
HETOCIIeI0BATEIBHO, JOMYCKAET
HETOYHOCTH B OIIPEICIICHUH
MOHSTHIA, HE YMEET 10Ka3aTeIbHO
000CHOBATh CBOM CYXACHUS.
Ouenka
«HeyI0BJIETBOPUTEIbHO». Eciu
oOyJaronuiicss UMeeT
pa3po3HEHHbIE, 0ECCUCTEMHBIC
3HAHUS, HE YMEET BBIJCIATh
TJIaBHOE U BTOPOCTETIEHHOE,
JOTTYCKaeT OIINOKHU B




0e30MacHOCTH, B PAa3BUTUH MEIOWLUHBI, CO3JAaHHUH HOBBIX
MaTepHajioB, HOBBIX HCTOYHHKOB JHEPTUH, B oOecledeHUH
palMOHAJBHOTO  MPHUPOAONONB30BaHMs, B  (QOpMHpPOBaHUH
MHUPOBO33PEHUSI M OOWIEH KyJIbTYphl UYeENOBEKa, a TaKxKe
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U
NPUPOAHON CpENe; - BIAJETh CUCTEMOM XHMHWYECKHMX 3HAHUM,
KoTOpast BKITIOYAET: OCHOBOIIOJIATAFOIIHE TIOHSITHSI
(IOTIOMTHUTENFHO K CHUCTEME TOHITHH 0a30BOro ypoOBHS) -
W30TOIbI, OCHOBHOE W BO30YXIEHHOE COCTOSHHE aToMa,
ruOpuau3anms aTOMHBIX opOuTaneii, xumudeckas cBsizb (" " u ",
KpaTHBIE CBSI3M), MOJSIpHas KOHLIEHTpalUs, CTPYKTYpHas
dbopmyna, uzomepus (CTpyKTypHasi, reoMerpudeckast (Iuc-TpaHc-
M30MepHs), TUIIBI XUMUYECKUX PEAKINil (TOMO- U TeTepPOTreHHBIE,
oOpaTuMble 1 HeOOpaTUMBbIE), PacTBOPHI (ICTUHHBIE, AUCIIEPCHBIE
CUCTEMBI), KPUCTAILIOTUAPATHI, CTENEHb JIMCCOLMAIINH,
ANEKTPONN3, KPEKUHT, pPUQOPMHUHT); TEOPUHU W  3aKOHBHI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKAIlUe B
OCHOBC ITOHMMAaHUS NPUUYUMHHOCTH W CHCTEMHOCTU XHMHUUYCCKHUX
SIBJICHUH, COBpEMEHHbBIE TIPEICTABJICHHS O CTPOSHUHU BEIEeCTBa Ha
AdTOMHOM, MOJICKYJIIPHOM u HaAMOJICKYJIIPHOM YPOBHAX;
NpEACTaBICHUA (0] MEXaHUu3Max XUMHUYECCKHUX peaKuMﬁ,
TEPMOANHAMUYCCKUX W KHHCTHUYCCKUX 3aKOHOMEPHOCTAX HX
IIPOTECKaHUA, O XUMHWYECKOM paBHOBECUU, NUCIICPCHBIX CUCTEMAX,
(hakTONOrN4ecKUe CBEICHHUS O CBOMCTBAX, COCTaBE, TONyYEHUN U
0€30I1aCHOM HCHOJIL30BAHUN BaKHEHIIINX HCOPraHM4YCCKUX U
OPTaHWYECKHX BEIIECTB B OBITY M NMPAKTHYECKOW IEeSITETHHOCTH
YelnoBeKa;  OOMMX  HAYYHBIX  MPHHIUIAX  XUMHUYECKOTO
MPOM3BOACTBA (HAa TpUMeEpEe TPOU3BOACTBA CEPHOW KHCIIOTHI,
aMMHUaKa, MeTaHoja, MmepepadoTKU HE(PTH); - YMETh MPOBOAUTH
pacueThl M0 XUMHUYECKHM (HOpPMYJIaM W YPaBHEHUSM XUMHUYECKHX
peaknuii C WCIONb30BaHUEM (U3NYECKHX BETHYUH (MaccChl,
o0beMa Ta30B, KOJWYECTBA BENIECTBA), XapPaKTEPU3YIOIINX
BEIIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: pacyeThl 0 HAaXOXKICHUIO
XUMHYECKOW (DOpMyITbI BeIecTBa; pacdeTsl Macchl (0Obema,
KOJIMYEeCTBa BEIIECTBA) TPOAYKTA PEAKIHH, €CIId OHHO U3
WCXOMHBIX BEIIECTB JaHO B BHUJE pPacTBOpa C OMNpeIeNeHHOH
MacCOBOM JIOJICH pacTBOPEHHOT'O BEMIECTBA HIIM JAaHO B M30OBITKE
(mMeer TpuUMecH); pacdeThl MacCOBOH WM OOBEMHOH HONH
BBIXO/Ia TIPOAYKTAa pEaKIHWH, pacdeTsl TeroBoro 3ddekxra
peakmuii, OObEMHBIX OTHONIIEHWH Ta30B; - YMETh BBIABISATH
XapaKTepHbIE TMPHU3HAKA M B3aMMOCBS3b W3YUEHHBIX ITOHSITHIA,
MIPUMEHATH COOTBETCTBYIOMIHE TIOHSATHUS IIPH OIMHCAHUH CTPOEHUS
U CBOICTB HEOPTaHMYECKUX W OpPTaHMYECKHMX BEIIECTB U HX
MIpEeBpAIeHNH; BBIABIATh B3aMMOCBSI3b XHMHUYECKAX 3HAHHUN C
MOHATAAMH W TIPEACTABICHUSIMH NIPYTHX TPEAMETOB sl Oolee
OCO3HAHHOTO  TIOHMMaHWUs W OOBSICHEHUS  CYIIHOCTH
MaTepuaIbHOrO €IMHCTBA MHpA; WCIOJIh30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUA I8 OOBSCHEHWS W TPOTHO3HPOBAHHS
SIBJICHUH, MMEIONINX €CTeCTBEHHOHAYYHYIO TPHUPONY; - YMETh
WCIIONB30BaTh ~ HAMMEHOBAHUS ~ XMUMWUYECKHX  COCIUHEHHH
MEXIyHapOHOTO COI3a TEOPETHIECKON U MPHUKIIAHON XUMHU U
TPUBHAIIbHBIC HA3BaHUS BEIIECTB, OTHOCSIIMXCS K W3YYEHHBIM
KjlaccaM OpraHWYecKMX M  HEOPraHWYeCKUX  COCOUHEHHIA;
UCTOJIB30BaTh XUMHYECKYI0 CHMBOJHMKY JJsl COCTaBJICHHS
(dbopMyn  HEOPraHMYECKMX  BEIIECTB,  MOJEKYSIPHBIX |
CTPYKTYPHBIX (Pa3BEpHYTBIX, COKpAIIEHHBIX W CKEJETHBIX)
(GopMyn OpPraHMYeCKHMX BEIIECTB; COCTAaBJIATh ypaBHEHUS

OIPEAECIEHUN OHATUI, UCKAKAET
WX CMBICII, OECTIOPSITIOYHO U
HEYBEPEHHO M3J1araeT MaTepuall.




XUMAYECKUX  peaklUWid ¥  pacKpelBaThb UX  CYIIHOCTB:
OKHCIIUTEIFHOBOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEICTBOM
COCTaBIICHHsI DJIEKTPOHHOrO OamaHca STHX peaklHd; peaxiui
HOHHOrO oOMEHa TyTeM COCTaBJIE€HHS WX TMOJHBIX |
COKPAIllEHHBIX HOHHBIX ypaBHEHHWH; peakuuidl TUAPONH3a,
peakuuit KOMILJIEKCOOOpa30BaHHUS (Ha npuMepe
THAPOKCOKOMINIJICKCOB IIMHKa H aJ'IIOMI/IHI/ISI); IMMOATBCPIKAATH
XapakTepHbIe XUMHYECKHE CBOMCTBa BEIIIECTB
COOTBCTCTBYIOIIIUMHU ISKCIICPUMCHTAMU U 3allUCAMU ypaBHeHHfI
XAMHUYECKUX peakuuii; - YMETh KJIacCU(PHUIHPOBATH
HEOpraHWYeCKHe M OpraHWYecKhe BElIeCTBA M XUMHUECKUE
peaKInu, CAMOCTOSATENFHO BEIOMPATh OCHOBAHUS M KPUTEPUU IS
KJ'IaCCI/I(l)I/IKaIII/II/I HN3y4acMbIX XUMHUYCCKUX O6T)eKTOB;
XapaKTepU30BaTh COCTAaB M BAXKHEWINIME CBOMCTBA BEUIECTB,
npuHajie)Kaomx K  ONpeACIICHHBIM Kj1accaM u rpynmnamM
coemMHEHUHN (MPOCThIC BEMIECTBA, OKCHIBI, THAPOKCHUIBI, COJH;
YTJIEBOJIOPO/IBI, TPOCTBIE 3PHUPBI, CHUPTHI, (HEHOIBI, abIETUIbI,
KETOHBI, KapOOHOBBIE KHCJIOTBI, CIOXHBIE d(QUPBI, KHUPBHI,
Yri€Boabl, aMUHbI, aMUHOKHCIIOTEI, 6eJ'IKI/I); MPUMCEHATb 3HAHUA O
COCTaBe M CBOMCTBaX BEIIECTB JUII JKCIIEPUMEHTAILHON
IIPOBEPKU TUIIOTE3 OTHOCUTEIIBHO SaKOHOMepHOCTeﬁ IIPOTEKAHUA
XUMUYECKUX PEaKUHH U NPOTHO3UPOBAHUS BO3MOXKHOCTEH MX
OCYHIECTBJICHHA, - YMCTb IIOATBEPKIAATH Ha KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOW CIIOCOOHOCTH
OpPraHnv4CCKuX Coe)II/IHeHI/Iﬁ OT KpPaTHOCTH M THIIA KOBAJIEHTHOM
cs3u (" " "), B3aMMHOTO BIUSHHS aTOMOB W TPYII aTOMOB B
MOJIEKyJIaX; a TakKe OT 0COOEHHOCTEH peann3aluy Pa3IndHbBIX
MEXaHU3MOB TIPOTEKAHMS PEaKIHii; - yYMETh XapaKTepH30BaTh
JJICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W BO30Y)KIECHHOM
COCTOSIHUH) W WOHOB XMMHYECKHX JJIEMEHTOB 1 - 4 mepromoB
ITepuoanueckoii cucrembl JI.JI. MeHleneeBa U UX BaJICHTHbBIE
BO3MOXKHOCTH, HCIONB3yst mousatus "s", "p", "d-amexrponubie"
opOuTay, SHEPreTHUECKue YPOBHHU; OOBSICHITh 3aKOHOMEPHOCTH
M3MEHEHHS CBOIMCTB XMMHUYECKHUX DJIEMEHTOB H 00pa3yeMbIX UMHU
COCIMHEHUH 10 TIeproiaM U TPpyIIam;

YMEThb IUJIAaHUPOBATh W BBITONHATH XUMUYECKHN JKCIIEPHUMEHT
(mpeBpaieHusi OpraHWYECKWX BEIIECTB IPW  HAarpeBaHWH,
MONTyYeHre JTHJIEHA W HM3y4YeHHE €ro CBOWCTB, KadeCTBEHHBIC
peakmMM Ha  a’bJeTHABI, KpaxMmal, YKCYCHYIO KHCIOTY;
JNeHaTypalus OeKOB TIpPH HArpeBaHWH, I[[BETHBIE pPEaKIIHH
0ENKOB; TPOBOAWTH PEAKIHA HMOHHOrO OOMEHa, OMNpEeAeiiITh
Cpeny BOAHBIX PacTBOPOB, KAUeCTBEHHBIE PEAKIIUH Ha Cynbdar-,
KapOOHAT- W XJIOPUAAHWOHBL, HA KATHOH aMMOHWUS;, peIIaTh
SKCIIEpUMEHTAJbHbIE 3aJaud 1o Temam "Meramnsl" u
"Hemetamnel") B COOTBETCTBHH C TpPaBWIAMH TEXHUKH
0€301MacHOCTH TpH OOpAIIeHUH C BEIIECTBAMHU U JabOpaTOPHBIM
000pyIOBaHMEM; TPEACTABIATE  PE3YJIbTaThl  XUMHUYECKOT O
JKCIIepUMeHTa B (GOopMe 3alich ypaBHEHUI COOTBETCTBYIOIIUX
peaknuii  ®  (GOpPMYNIHMPOBATH BEIBOABI HAa OCHOBE OTHX
pe3ynpTaToB; -  YMETh  aQHAIM3UPOBAaTh  XHUMHYECKYIO
vH(OpMAaIUIo, TONyYyaeMyl0 W3 Pa3HBIX HCTOYHHKOB (CpEINCTB
MaccoBoil mH(popMaiuu, cerb MHTEpHET u apyrue); - BIaJEeTh
OCHOBHBIMH  METOIaMH  HAYYHOTO IIO3HAHHMS BELIECTB H
XMUMHYECKUX SIBJICHUH (HaOdroneHue, U3MEpeHue, HSKCIEepPUMEHT,
MOJIETIMPOBAHKE); - YMETb MPOBOIUTH PACUEThl [0 XUMUYECKUM
dopMmynaM M ypaBHEHHSM  XHMHYECKHX  pEaKUUd C
WCTIOJIb30BaHUEM (PU3MYECKUX BEJIWYHMH, XapPAKTEPU3YIOLIUX




BEIIECTBA C KOINMYECTBEHHOHM CTOPOHBI: MacChl, OOBeMa
(HOpManbHBIC  YCIOBHS) Ta30B, KOJIHMYECTBA  BEIECTBA;
WCIIONb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHHS I TPUHSTHS
pelIeHU B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBS3aHHBIX C
BEIICCTBAMH U MX IPUMCHCHUEM;

- YMETb CaMOCTOSATEIbHO IUIAHUPOBATh U IPOBOAUTH XUMHUUECKUN
SKCIIEPUMEHT (TIOJy4YeHUE M U3YUYCHUE CBOWCTB HEOPTaHUYECKUX
u OPraHn4YeCKux BCHICCTB, Ka4C€CTBCHHbIC pCaKkunmn
YIJIEBOJIOPOJIOB PA3IMYHBIX KIACCOB M KHUCIOPOJCOAEPIKAIINX
OPraHnvYCCKrX BEHICCTB, PCIICHUEC SKCIICPUMCHTAJIbLHBIX 3a1a4 I10
pacro3HaBaHUIO0 HEOPTaHMYECKUX W OPTraHWYEeCKUX BEIECTB) C
COOJTIOICHUEM TIpaBHJI OE30MaCHOTO OOPAIEHHUS C BEIECTBAMH H
J1a00paTOpHBIM  00OpyAOBaHWEM,  (OPMYJIUPOBATH  IICIHU
WCCIIeIOBaHUs, TIPEIOCTABIATE B Pa3InYHON (popme pe3yiabTaTsl
OKCIICPUMCEHTA, aHAJIM3UPOBATh U OUCHUBATH UX NOCTOBEPHOCTD, -
YMETh OCYILIECTBIIATH LIE€JICHANPABIEHHBIM IMOUCK XUMHUYECKON
nHOOpPMAlUK B pa3IMYHBIX  HCTOYHWKAX  (HaydyHas W
yueOHOHAYYHAs JTUTEpaTypa, CpeAcTBa MaccoBod uH(opmarmy,
cetb MHTepHeT u JOpyrue), KPUTHYECKH aHATU3WPOBATH
XUMHYECKYI0 HH(OpMAIIIO, IepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBMHU C TOCTABJIEHHOW Yy4eOHOW 3ajadeil; - BIaIeTh
CUCTEMOM 3HaHUM O MeToJaX Hay4dHOro ITO3HAHUS SBJIEHUMN
MpUPOJbl, UCIIOJIB3YEMBIX B €CTCCTBCHHBLIX HAayKaxX W YMCHUSAMU
MPUMCEHATh 3THU 3HAHUSA IIPU SKCIICPUMCHTAJIBHOM UCCICIOBAHUN
BCIIECTB U JIA O0OBSICHEHHUST XUMHYECKUX ﬂBHeHHﬁ, HMCHOIIIUX
MECTO B TPHPOJIE MPAKTUYECKON AEATENbHOCTH YElOBEKa U B
TOBCEIHEBHOM KH3HMU,

YMEThb IIJIaHWPOBATh W BBITOMHATH XUMUYECKHHA HSKCIEPUMEHT
(mpeBpaieHusl OpraHWYECKHX BEIIECTB IPW  HAarpeBaHWH,
MONTyYeHHNe JTHJIEHA W HM3y4YeHHE €ro CBOMCTB, KadeCTBEHHBIC
peakmuM Ha  aJbJETHABI, KpaxMmal, YKCYCHYIO KHCIOTY;
JIeHaTtypaius OeTKOB TIpH HAarpeBaHWHW, I[BETHHIE PEAKIHUU
OCITKOB; TPOBOMUTH PEAKIIMH HMOHHOTO OOMEHa, OIpPEeneIsaTh
Cpeny BOAHBIX PacTBOPOB, KAUECTBEHHBIE PEAKINH Ha Cynbdar-,
KapOOHaT- W XJIIOPHUAAHWOHBL, HAa KATHOH AaMMOHWUS;, peIIaTh
JKCIIEpUMEHTAIbHBIC  3amadn 1o TemaMm  "Meramnsl" w
"Hemeramisl") B COOTBETCTBHM C TIPaBHWIIAMA  TEXHUKH
0€30MacHOCTH MPH OOPAIICHUH C BEIIECTBAMH M JaOOpaTOPHBIM
000pyIOBaHWEM; TPEACTABIATH  PE3YIbTaTHl  XUMHUYECKOTO
JKCIIepUMeHTa B (GopMe 3alriCH YpaBHEHUI COOTBETCTBYIOIIUX
peakmuii  ©  ¢GOpPMYNIHpPOBATH BHIBOABI HA OCHOBE OTHX
pe3yIBTATOB; -yMETh CAMOCTOSITENHHO TUTAHUPOBATDH U IIPOBOANTH
XUMHYECKUI OJKCIIepUMEHT (TOoNydeHHe W W3y4YeHHe CBOWCTB
HEOPTaHWYECKHX ¥ OPTaHWYECKHX BEIIeCTB, KayeCTBEHHBIC
peaxuu YTIIEBOJOPOJIOB Pa3ITMIHBIX KJIACCOB u
KHCIIOPOJICOJIEPKAIMUX ~ OPTraHMYECKUX  BEIIECTB,  pElIeHHE
AKCIEPUMEHTAIIBHBIX 33J][ad TI0 PACIO3HABAHUIO HEOPTaHWYECKUX
Y OPTaHUYeCcKUX BEIIECTB) C COOIOACHNEM MpaBUil OE301acHOTO
oOpalreHnsi C BelecTBAaMH U J1abOpaTOPHBIM O00OPY/IOBAHHEM,
dbopMynMpoBaTH [ENH  HCCIENOBaHUS, MPEIOCTaBIATh B
paznu4HON QopMe pPe3yNnbTaThl KCIIEPUMEHTA, aHATN3UPOBATh U
OLIEHUBATh MX JIOCTOBEPHOCTE;

- chopMupoOBaThH MPEACTABIICHUS: O XUMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpa, POJU XUMHUU B TIO3HAHUHU
SIBJICHUI TIpUpPONbI, B (DOPMUPOBAHUU MBIILUICHUS U KYIbTYPHI
JIUYHOCTH, €€ (P YHKIIMOHATBHON IPaMOTHOCTH, HEOOX OTMMOM ISt
pelIeHus] MPaKTUIECKUX 3a7a4 U HKOJOTHYECKH O00OCHOBAaHHOTO




OTHOILIEHUSI K CBOEMY 3/I0pPOBBIO U NPUPOTHON Cpene; - yMETh
cOo0JTI0AaTh MpaBUila SKOJIOTHYECKH 1IeIeco00pa3HOro MoBEACHUS
B OBITY M TPYIOBOW JAEITEIHHOCTH B LENSAX COXPAaHEHHS CBOETO
3I0pOBbSI M OKpY)XKarollleil MNpUpOTHONW cpenpl; Y4YUTHIBATh
OIaCHOCTh BO3JEHCTBHUS Ha >KMBBIE OPraHU3MBI ONpPENETEHHBIX
BEIIIECTB, MOHMMas CMBICI IOKa3aTeNns MpeNeNbHOM J0myCcTUMO
KOHIIEHTpAIHH;

- YMCTb MNPOrHo3upoBaTb, aHAJIU3HUPOBATL W OLHCHHUBATL C

MO3UILAI DKOJIOrMUYECKON OE30aCHOCTH [OCHEACTBUA OBITOBOU U

MIPOU3BOJICTBCHHON JIEATEIHHOCTA UYENIOBEKA, CBS3aHHOH C

repepaboTKON BEIIECTB; MCIOJIb30BATh MOJYYCHHBIC 3HAHUS IS

NPUHATHA TPAMOTHBIX pEIIeHUWH TpoOJieM B  CHTYyaIMsX,

CBsA3aHHBIX C XPIMPIefI; -  YMCTb OCO3HaBaThb OIIACHOCTH

BO3JICHCTBHS HA JXUBbIE OpPraHU3MBbI OIPENEICHHBIX BELIECTB,
[IOHMMAasi  CMBICJI  [I0Kas3aTelsd  MPEAENbHOM  JOIyCTUMOU
KOHIICHTPAIMH, U TIOSICHITh Ha IPUMEPax CHOCOObI yMEHbBIICHUS

W TPENOTBpAIlEHUS] WX BPEIHOrO BO3AECHCTBUS HAa OpPraHU3M

YCII0BCKaA.

Oo0mme
B yactu TPYyAOBOro BOCIHUTAHHUA. - TOTOBHOCTH K Tpynay, O1eHKa «OTJAMYHOY. 3a
OCO3HAaHHUC OEHHOCTH MacCTEpCTBa, pr,Z[OJ'IIO6I/Ie; - FHY6OKOC M MIOJIHOE OBJIAJCHHUC
TOTOBHOCTh K aKTMBHOM JEATCILHOCTH TEXHOJIOTHYCCKOM U coJiepKaHuEM yqe6H0r0
COLIMAJIbHOM HaImpaBJICHHOCTH, CITOCOOHOCTH

MaTtepualia, B KOTOpOM

WHUIOUHUPOBATh, IIJITAaHUPOBATh )54 CaMOCTOATCIIBPHO

BBITIOJIHATh TAKYHO JCATEIBHOCTD, - MHTEPEC K Pa3IUYHBIM
chepam mnpodeccuoHaANbHOW neaTenbHOCTH, OBIagcHUE
YHUBEPCAITLHBIMU y4eOHBIMU [TO3HaBaTEIbHBIMU
neicTBUSAMHU: a) 0a3oBbIe JIOTHYECKHE JCHCTBHS: -
CaMOCTOSITENIbHO ~ (POPMYIHpPOBATH H  AKTyalU3HPOBATh
npoOiemy, paccMatpuBaTh ee BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBI MpHU3HAK WM OCHOBaHUS
JUIs  CcpaBHEHUs, Kiaccupukanmuu ©  00OOIIeHus; -
OTIpEIeNATh IeNU JIeATENbHOCTH, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU UX JTOCTHXKEHUS; - BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHUSI B PAacCMATPUBAEMBIX SIBICHUSX; - BHOCHUTH
KOPPEKTHBBI B JESTENBLHOCTh, OIEHUBATh COOTBETCTBHE
pe3ynbTaTOB IIeNsIM, OILIGHUBAaTh PHUCKH IOCIEACTBHIA
IEITENHHOCTH,

00yJarOIIUICS OPUEHTHPYETCS,
HOHATHHHBIM aIllapaToM,
AKI[EHTOJOTUIECKUM U
op(hO3MUIECKUM MUHUMYMAaMH,
3a yMEHHE HAXOJIUTh U
UCTIO0JIb30BaTh HH(POPMAIHIO.
Onenka «xopomoy. Eciu
00y4arouicsl TOTHO OCBOUII
yueOHBII MaTepua, BiajaeeT
MOHSATUIHBIM aIapaToM,
AKI[EHTOJIOTUYECKUM U
op(hO3MUIECKUM MUHUMYMAaMH,




- pa3BUBAaTh KpEaTHMBHOE MBIIUIEHUE IpU PELICHUU
KU3HEHHBIX TpobiemM ©O) 0a30Bble HCCIIEIOBATEILCKUE
JEWCTBUS: - BIIA/IETh HABBIKAMH Y4€OHO-HCCIIeI0BATEIbCKON
U TPOEKTHOW JEATEIbHOCTH, HAaBBIKAMHM pa3peLICHUs
npo0OsieM; - BBISBIATH NPUYUHHO-CICIACTBEHHBIC CBS3H WU
aKTyaJlu3upoBaTh  3ajady, BbIABUTAaTh TUIIOTE3Y €€
pelIeHUs, HaXOAUTh apryMEHThI JUIsl JOKa3aTelIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELLIEHMUS;
- AQHATU3UPOBATh IOJYYEHHbIE B XOJE PpELICHMs 3aJauu
pe3yibTaThl, KPUTHUYECKU OLEHUBAThb HX JOCTOBEPHOCTb,
IIPOrHO3UPOBAaTh M3MEHEHHE B HOBBIX YCIOBHSX; - YMETh
MIEPEHOCUTh 3HAHUS B IO3HABATEJBHYIO U IMPAKTUYECKYIO
o0nacTu KHU3HEAEATEIbHOCTU; - YMETh MHTETPUPOBATh
3HaHMS U3 Pa3HbIX NPEIMETHBIX 00JacTeil; - BBIABUIATH
HOBBIE WJIeH, MpeasiaraTb OPHUTMHAIbHBIE TOAXOAbI U
pelieHus; -  CIOCOOHOCTh  MX  HCIOJNB30BAHHUA B
IT0O3HABATEIBbHOW U COLMATIBHON MPAKTUKE

B obOnmactu  1EeHHOCTM  HAY4YHOrOo  MO3HAHWS: -
c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM
MPaKTUK{,  OCHOBAHHOTO  Ha  JAuajore  KYyJbTYp,
CIOCOOCTBYIOUIETO  OCO3HAHWIO  CBOEro0  Mecra B
MOJIUKYJIBTYPHOM MHPE; - COBEPLIEHCTBOBAHHUE S3bIKOBOM U
YUTATENIbCKOM KyJIbTYPhl KaK CpEACTBa B3aUMOJECHCTBHUSA
MEX]y JIIOAbMH M IO3HAHUS MHUPA; - OCO3HAHUE IIEHHOCTU
Hay4yHOM  JEATENIBHOCTH, T'OTOBHOCTb  OCYIIECTBIISTH
IPOEKTHYHO M HCCIIEAOBATEIIbCKYIO  JIeSATEIBHOCTb
WHAWBUIYAJIBHO U B rpymnmne; OBiaieHHe YHUBEPCAIbHbIMU
y4eOHBIMH TIO3HABATEIbHBIMU JCHCTBUSAMH: B) paboTa ¢

I/IH(bOpMaHHeﬁi - BJIAJCTh HaBBIKaMH MMOJIYUYCHHA
I/IH(bOpMaI_[I/II/I nu3 HNCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOATCIBHO OCYILICCTBJIATH ITIOHCK, aHaJIu3,
CHUCTCMATHU3alluIO u HHTEpIIpETALIUIO I/IH(l)OpMaHI/II/I

pasIMYHBIX BHUJIOB M (OPM MPEACTABIICHHS; - CO3/1aBaTh
TEKCThl B Pa3IUYHBIX (opMarax ¢ y4eTOM Ha3HAYCHUS
nHpopMaruu H (SN ():10) ayJIuTOPHH, BBIOMpas
ONTUMANBHYIO (HOPMY MPEICTABICHUS U BU3YaJIU3ALUU; -
OIIEHUBATH JOCTOBEPHOCTb, JISTUTUMHOCTh HH(POPMAIIUH, €€
COOTBETCTBHUE MPABOBBIM M MOPAIBHO-3THYECKUM HOpPMaM; -
HCIT0JIb30BaTh CpeacTBa WH(}pOpMaAITMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOT Ui B peleHnn
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHU3allMOHHBIX
3aa4 ¢ coOmoJeHreM TPeOOBaHUN APTrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHHUS, TTIPABOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MMacCHOCTH;

BJIQJIETh HaBBIKaMU pacrno3HaBaHUs u 3alUTHI
nHdopManuu, THPOPMAITMOHHON 0€30TTaCHOCTH IMYHOCTH;

TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITENIBHOCTH U
CaMOOTIPE/ICTICHNIO;  -OBJIAJICHHE  HaBbIKAMU  y4eOHO-
HCCIIEI0OBATEIIHLCKOM, IIPOEKTHOM u COIIMaNLHOM
JIeSATEILHOCTH, OBsnanenue YHUBEPCAJIbHBIMU
KOMMYHHKaTHBHBIMU JIEHCTBUSMU: 0) COBMECTHas

OPHUEHTUPYETCS B H3yYCHHOM
MaTepuale, rpaMOTHO HU3JlaraeT
OTBET, HO B €r0 (JOpMe UMEIOTCS
OT/IeJIbHBIC HETOYHOCTH.

OreHKa «y/10BJIE€TBOPUTEIBHO.
Ecan oOyuarommiics
00HapyKMBAET 3HAHUS U
MMOHMMAHHE ITOJI0KEHHOTO
yueOHOro Marepuaia,
MOHATUMHOTO anmnapara,
AKIIEHTOJIOTUYECKOTO H
0op¢Oo3MUIECKOTO MUHUMYMOB, HO
U3JIaraeT ux HEemoJHO,
HETOCIIEeI0BATENBHO, JIOMYCKAeT
HETOYHOCTH B OTIpEICIICHUN
MOHATHUH, HE YMEET JOKa3aTEIbHO
000CHOBaTh CBOU CYXKJICHUS.
Ouenka
«HEYT0BJIETBOPUTEIbHO». Ecin
00ydJaronuics UMeeT
pa3po3HEHHbIE, OeCCUCTEMHbBIE
3HAHUS, HE YMEET BBIJCIATD
IJIaBHOE U BTOPOCTENEHHOE,
JIOTTyCKaeT OIMUOKH B
OTIpEeIeIICHNH MOHATHH, HCKa)KaeT
UX CMBICII, OECTIOPSIOUHO U
HEYBEPEHHO M3JIaraeT MaTepual.




JESITEIIbHOCTD:
MMOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU U
WHIUBUAYAIBHONH pabOThI; - MPUHUMATH IEJIM COBMECTHOU
JESITEIbHOCTH,  OPraHU30BBIBAaTH U KOOPJIUHUPOBATH
JICUCTBHS MO €€ JOCTIDKSHHUIO: COCTABIIATH IJIaH ACHCTBHIA,
pacnpenensaTh poJM  C Y4eTOM MHEHHUH  YyYaCTHHUKOB
o0CyX/JaTh  pe3yiabTaThl  COBMECTHOW  PabOTHI;
KOOPJIMHUPOBATh W BBINOJHATH pabOTy B  YCIOBHUSIX
peanbHOrO, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS; - OCYIIECTBJIATD MO3UTHUBHOE
CTpPAaTErMuecKoe TIOBEJACHUE B PA3IUYHBIX CUTYaIlMsX,
MPOSIBIISATH TBOPYECTBO u BOOOpaKeHue, OBITh
WHUIAATUBHBIM Osnanenue YHUBEPCAITbHBIMHU
PEeryasSTUBHBIMH JACHCTBUSAMU: T) MPUHATHE CEOS U JIPYTHX
JIFOJIeH: - IPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX JTOICH
MpU aHAIM3E PE3yIbTAaTOB MACSITEIBHOCTH; - IMPU3HABATH
CBOE MPABO U MIPABO JIPYTUX JIt0/IeH HA OMIMOKH; - Pa3BUBATh
CIIOCOOHOCTH TOHUMATh MUP C MO3HIINH IPYTrOTO YEJIOBEKa;
B 00J1aCTH ~ DKOJIOTUYECKOTO BOCITUTAHUS: -
c(hOpMUPOBAHHOCTH IKOJOTHUECKOU KYIbTYPhI, TOHUMAaHUE
BIIUSIHUSL ~ COIMAIbHO-DKOHOMUYECKUX  TPOIECCOB  Ha
COCTOSIHME MPHUPOJTHON M COLMAIBHOW CpENbl, OCO3HAHUE
rI00aPHOTO  XapakTepa dKOJOTUYECKHX MpoOsieMm;
IJIAHUPOBAHUE U OCYILIECTBJIECHUE IEUCTBUI B OKPYKarOLIEH
cpelie Ha OCHOBE 3HAHHUS I€JI€ YCTOMYUBOTO Pa3BUTHUS

YeJIOBEUYCCTBA; aKTHBHOE HETpUSITUE JIeHCTBUH,
MPUHOCAIINX Bpel OKPYXKAIIIEeH cpene; - yMEHHue
MMPOTHO3UPOBATh  HEOJATONMPHUSATHBIE  DKOJIOTHYECCKHE
OCJIEACTBUS NpeIPUHUMAEMbIX JIEHCTBHH,

IpeaoTBpallaTh UX;
- paCliMp€HUC OIIbITa ACATCIBbHOCTHU 9KOJIOTHYECKOH

HalpaBJIEHHOCTH; - OBJAJICHUE HaBbIKAMU  y4eOHO-
HCCIIeI0BATEIILCKOM, MPOEKTHOM u COLIMAJILHOU
JESITENbHOCTH,
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I1l. PACIPEAEJEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUYEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 11O DJIEMEHTAM 3AHUM 1 YMEHUIA

Konwi
Conepxanue Kypca ®opma KOHTPOJIA pe3yJibTaToB
O0CBOCHHUS
Texkymmii KOHTPOJIb
Pa3nen 1. OcHOBBI CTPOEHUSI BelleCTBA
Tema 1.1 Xumusi — HayKa 0 BelllecTBax Y CTHBIN OTBET; pELICHUE OK 01
MPAKTUYECKHUX 3a]1a4
Tema 1.2 Tlepuoauveckuii 3aKoH u TaGauua | YCTHBIN OTBET; PEIICHHE OK 01, OK 02
J.A. MenaeeeBa MPaKTUIECKHUX 3a1a4
Paznen 2. XuMnueckue peakmumn
Tema 2.1 Tunbl XUMHYECKHX PeaKHii pelIeHue MPaKTHICCKUX OK 01
3a7a4
Tema 2.2 DiieKTpoJUTHYECKAS IUCCOLUALUA H | PEIICHUE MPAKTHICCKIX OK 01
HOHHBIH 00MeH 3a/1a4; BBINIOJIHEHUE
TECTOBBIX 3aJaHHI
Paznen 3. CTpoeHHre U CBOWCTBA HEOPraHUYECKUX BelleCTB
Tema 3.1 Kinaccupukauus, Homenkiaarypa u | Kontposs npu pabote B OK 01, OK 02
CTPOCHUE HEOPraHUYECKHUX BEIIECTB napax; pemeHI/Ie
MPAKTHYECKUX 3a]1a4;
Tema 32 @OuU3MKOXMMHYECKHE CBOWCTBA | YCTHBIN OTBET; PEIICHUE OK 01, OK 02
HEOPraHNYecKUX BellecTB MPAKTHYCCKUX 337124
Tema 3.3 IIpon3BoACTBO HEOPraHHYECKUX VY CTHBIN OTBET; pelICHHE OK 01, OK 02
BewecTB. 3HaYeHHe U IPUMEHeHHe B ObITY H | cuTyallMOHHBIX 337124
HA MPOM3BOJICTBE
Pa3zgen 4. CTpoeHue U CBOiiCTBA OPraHMYeCKUX BelecTB
Tema 4.1 Knaccuukanus, crpoenue u BrInoiHeHne TECTOBBIX OK 01
HOMEHKJIATYPA OPraHNYeCKUX BellleCTB 3a1aHUI
Tema 4.2 CBoiicTBa OpraHM4ecKux | YCTHBIN OTBET; PEIICHUE OK 01, OK 02
COCIMH CHUH CUTYaLlMOHHBIX 3a/1a4
Tema 4.3 Opranudeckne BellecTBa B | YCTHBIH OTBET; OK 01, OK 02
JKH3HEAeSITETbHOCT | YeJI0BeKA. | BBITIOJHEHHUE TECTOBBIX
TIpou3BoACTBO U NMpUMEHeHHe OPraHMYeCKUX | 337aHuii
BENIECTB B MPOMbIILIEHHOCTH
Paznen 5. Kuneruveckue u TepMoAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHU S XHMHYECKHX
peakuuii
Tema 5.1 KuHernueckne 3aKOHOMEPHOCTH | YCTHBIA OTBET; PEIICHHUE OK 01, OK 02
NPOTEeKAHUS XMMHYECKUX PeaKIuii MPAKTUYECKUX 3a]1a4
Tema 5.2 TepmonunamMuyeck ue | Kontpons mpu pabote B OK 01, OK 02
3aKOHOMEPHOCTH THNPOTCKAHUA XUMHYECKUX napax; pelucHue
peakuuii. PaBHoBecue XUuMHYeCKHMX peakuuii IPaKTHYECKHX 331a4;
BBINOJIHEHUE TECTOBBIX
3aJlaHui
Pa3zpeu 6. [lucnepcHble cMCTEMBI
Tema 6.1 /lucnepcHbie cucreMbl U GakTOpbl | BEIIOJHEHHE TECTOBBIX OK 01, OK 02,
MX yCTOHYHBOCTH 3aMaHui OK 07

Paznen 7. KauecTBeHHbIe peakliiu 00HAPY KEHHUs HEOPraHMYeCKUX H OPraHUYeCKUX BellecTB
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Tema 7.1 OOHapyxkeHHe HeOPraHHYecKHX | YCTHBINA OTBET; PEIICHUE OK 01, OK 02
KATHOHOB H AaHHOHOB MPaKTUYECKUX 3a/1a4
Tema 7.2 OOnapy:keHue OpPraHMYecKHMX | YCTHBIN OTBET; PEIICHUE OK 01, OK 02
BelIeCTB OTACJIBbHBIX KJIaCcCoOB C HpaKTI/I‘-IeCKI/IX 3a1a4

HCIIOJIB30BAHUEM KAYECCTBCHHBIX peammﬁ

IpodeccnonanbHO-OpUEHTHPOBAHHOE CO/IEP:KAHNE (COIEPKAHUE TPUKJIATHOTO MOTYJIs1)

Pa3znen 8. Xumus B 6I)ITy H Hp0H3BOI[CTBeHHO]7[ ACATCJIBHOCTH Y€JI0OBEKA

Tema 8.1 Xumusi B ObITY U NIPOU3BOJACTBEHHOM
AeATeIbHOCTH YeJIOBeKa

OK 01, OK 02,
OK 04, OK 07

Paznen 9.1. UcciienoBanne U XuMUYeCKH aHAIN3 00beKTOB OHochepbl

Tema 9.1.1 OcHoBBI 1200PaTOPHON NPAKTHKH | YCTHBIN OTBET; pELICHUE OK 01
B PO ecCHOHATBHBI X JIA00PaTOPHSIX MPAKTUYECKHUX 3a]1a4
Tema 9.1.2 Xumuueckuii aHa1u3 npod BOAbI Y CTHBIN OTBET; pEICHUE OK 01, OK 02,
NPAaKTUYECKHX 33184 OK 07
Tema 9.1.3 XumMu4ecKnii KOHTPOJIb KavecTBa | YCTHBINM OTBET; PELICHHE OK 01, OK 02,
NPOAYKTOB MUTAHUS MPAKTUYECKHUX 3a7a4 OK 07
Tema 9.1.4 Xumuueckuii anau3 npod no4Bbl | perIeHue MPAKTHISCKAX OK 01, OK 02,
3a71a4 OK 07
Tema 9.15  HccaenoBanme 00bexToB | BrinmosiHEHNE TECTOBBIX OK 01, OK 02,
Guocdepei 3a/1aHAH OK 04, OK 07
Paznen 9.2 UccnenoBanue u XuMH4eCKHil aHAIN3 00beKTOB TexHochepsl
Tema 9.2.1 OcHoBBI 1200pPaTOPHON NPAKTHKH | YCTHBIN OTBET; pEUICHUE OK 01
B Npo(deccHoHATbHBIX JIa60pPaTOPHIX MIPaKTUYECKUX 3a/1a4
Tema 9.2.2 XumMuyeckuii aHaIM3 TeXHUYeCKUi | YCTHBIN OTBET; peIICHHE OK 01, OK 02,
BOJIBI PaKTUYECKHUX 3a1a4 OK 07
Tema 9.2.3 XumMuueckuii aHaIM3 BO31yXa BrinoHeHne TECTOBBIX OK 01, OK 02,
3aMaHui OK 07
Tema 9.2.4 XuMuuecKuii ananus npod Pelienue npakTHYECKUX OK 01, OK 02,
MaTepHAJIOB CTPONTEILHOPECTABPAILMOHH O 3a1a4 OK 07
JAesITeJIbHOCTH U JU3aiiHa
Tema 9.2.5 UcciienoBanue 00beKTOB VY CTHBIN OTBET; pellieHUE
TexXHOC(hepbI MIPaKTUYECKUX 3324
IIpomMe:KyTOYHBIH KOHTPOJIb
IK3aMeH VY CTHBIN OTBET; pellieHue OK 01, OK 02,
MIPaKTUYECKUX 3a1a4 OK 04, OK 07
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IV. METOJUYECKHE MATEPUAJIBI 1151 OEHKHW 3HAHU, YMEHUI

4.1. OueHo4Hble cpeACTBA, IPUMeHsIeMble /ISl TEKYIero KOHTPOJIs.
IIpuMepsI NpaKTHYECKUX (CUTYALMOHHBIX) 32124

1. I3 mapo-crep>xHEBOr0 Habopa cMoIeIupoBaTh MoJiekyiny metana CH4.
2. CocTaBUTH GOPMYIIBL:
2,2-TUXJIOpIICHTaH 2-MeTHI-3,3- IMITUIIrEITal

3-MeTmi-4-3THIIOKTaH 3,3-IMMEeTHIIIIEHTaH

3. Ha3BaTb yrieBomopop:

CH3-(|ZH-(|3H-CH3 2)CHs-CH2-CH2-CH3
CH3 CHs
CHs3-CH - CH - CH - CH -CH3 CHs-CH- CH2-CH-CH3
CHs O Cis Gl TR

4, CoctaButh HGopmysbl: 2,3-TMMETHIINCHTAH 1-X0p-2-meTunbyran 2,2,4,4-TeTpaMeTHIITICHTaH

2,4-mnMeTiT-3-3THIIIEHTaH
5.Ha3Batb yrieBomaopopl:

CH, (l:HJ
| e—

H,C — CH,—C — CH,—CH, — CH, H,C (i: CH,
|

CH, CH,
H CH
| | } H,C— CH,— CH— CH,— CH,—CH,
o CH U |
CH, (l: CH,—CH—CH, CH,
!
CH, CH,

6. BbruncimTe OTHOCHTENBHYIO MOJICKYIISIPHYIO Maccy KapOoHaTa KaJlbIus,
cynb(dara MarHus, HUTpaTa cepedpa, CepHOI KUCIOTHI, 030Ha, hocdara
KaJbIMs, THIPOKCHIA MEJTU, XJIOPUAA HATPUS

7. IlpuBeauTe Ha3BaHMS ATKHHOB
1)CH=C-CH-CH2-CH2 - CH3 2)CH3-CH2-C=CH

|
CHs

8. N300pa3ute cTpyKTypHbIE (POPMYIIBI
1) 2-meTwimneHTana
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2) 2-MeTuinoyTeH-2
3) OyruH-2

IIpuMepsI TeCTOBBIX 3aJaHUH

. Kakast xumuaeckas cBs3b B Mosiekyiie NH3?
a) MIOHHAs

0) MeTayuTHYeCcKas

B) KOBAJICHTHAs MOJIsIpHAst

I') KOBaJEHTHas HEMOJspHAas

. BenrecTBa ¢ kOBaJIeHTHOM HEMOJISIPHOM CBSI3bIO:
a) HCl1

0) F2

B) H>S

r) HF

. IlonoxuTeapHO 3apsHKEHHBIC HOHBI HOCAT Ha3BaHHUE!
a) KaTHOHBI

0) aHMOHBI

B) IPOTOHBI

T') 3JIEKTPOHBI

. CroxHbIe BelecTBa, KOTOPBIE COCTOST U3 aTOMOB METAJNIOB M TUAPOKCOTPYIT, Ha3bIBAIOT:
a) KUCIIOTHI

0) comu

B) OCHOBaHHMsI

') OKCHIBI

. CloxHbIe BelecTBa, KOTOPBIE COCTOSIT M3 aTOMOB BOJIOPO/IA ¥ KHCIOTHBIX OCTaTKOB, Ha3bIBAIOT:
a) KUCJIOTHI

0) conmu

B) OKCH/IBI

') OCHOBaHHS

. DnexTpoHHas popmyra aToMa HATPUSL:
a) 1s2 2s2 2p2

0) 1s2 252 2p6 3s2 3p4

B)152 252 2p6 351

r)1s2 252 2p6 3s2 3p5

. UeMy paBHO 4McIO opOuTaneit Ha f-1oypoBHE?
a) l
0) 3
B)5
r)7

. UeM oTIM4aroTCsA aTOMBI H30TOIIOB OJHOI'O aJeMeHTa?
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a) YUCIJIOM IIPOTOHOB
0) YMCIIOM HEHTPOHOB
B) YUMCJIOM JIEKTPOHOB
I') 3apsJ0M sipa

9. Kakyro o0mryto popmyiry mmeer ocHOBaHUE?

10.

11.

12.

13.

14.

a) Me(OH)y
6) Hz2(Ac)

B) 9m On

r) Mex (Ac)y

Kakoii 13 KHCIIOT COOTBETCTBYET HA3BaHUE «CEPHHUCTAS KHCIOTa»?
a) HoS
0) H2S203
B) H2SOs3
r) H2SO4

@TOp — 3TO CaMBbIii:
a) aKTUBHBIN HEMeTaJlI
0) MPOYHBIN AIEMEHT
B) CHJIbHBII OKUCIIUTEIND
T') QJIEKTPOOTPHUILIATEIbHBIN AJIEMEHT

YCcTaHOBUTE COOTBETCTBUE MEXKTY BUIOM XUMHUECKOW CBSI3H M BEIIECTBOM.
1) Nonnast A) Zn

2) KoBaneHnTtHast B) NaCl

3)BomopoaHas B) NH3

4)Meramumueckas ') CHa

VCTaHOBHUTE COOTBETCTBUE MEXKY XMMHYECKMM DJIEMEHTOM U €r0 CTENEHBIO OKUCIICHUS
1) Kucnopon A) 17

2) Xiop b) 2*

3) Limuk B) I

4)Hatpuit Nz

BLI6epI/ITe HCCKOJIbKO BaApHaHTOB OTBCTA. B O6p330BaHI/II/I XHUMHUYECKOH CBI3HU MOTYT

y4aCTBOBATh. ..

a) HecmapeHHsbI€ 37IEKTPOHBI aTOMa

6) CriapeHHbI€ AJIEKTPOHBI aTOMa
B) BakanTHas opburainb
I') DJIEKTPOHBI U IPOTOHBI

15.

YCcTaHOBUTE COOTBETCTBHUE MCKAY KJIaCCOM HEOPTaHUYCCKUX COCOUHEHUH U IpuMEpoM

HCOPraHNYCCKOro BCIICCTBA

16.

1) Oxeup A) H2SOq4
2) Conp b) NaCl

3) Kucnora B) Na2.O

4) OcunoBanne ) Ca (OH)

Metan uMeeT reoMeTpudeckyo Gopmy:

17. O6uryro popmyny CnH2n+2 umeer knacc:
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18. O6mrast popmyia TOMOJIOTOB aJIKaUEHOB:

19. Ipu kaKko# peakIuy Moy4aroT KaydyKu?
a) TUIPOTeHU3AIUN
0) mosMMepU3aH
B) U30MEpU3ALIHU
I') IOJIMKOHIEHCALIUU
20. Kakue peakiiuu HanboJiee XapaKTePHBI IS AIKAaHOB?
a) oOMeHa
0) mpucoeTuHeHus +
B) 3aMELICHUS
I) JeruapaTanuu

21. ®opmyre COeIMHEHUSI COOTBETCTBYET HAa3BAHHE:

GHs H
H-C —C=C—CH—CH,
CH, Cl

a) 2-MeTHJI-6-XJI0preKcaHoI-5

0) 5-metni-1-xmoprekcuH-3-071-2

B) 2-THJIPOKCHU-5-MeTnII-1-xmmoprekcun-3
T') 2-TUAPOKCHU-5-MeTUI- 1-XJIOpreKcruH-3

22. YKaXHTe KJIacC YrieBO0POJI0B, KOTOPOMY HE CBOMCTBEHHA PEAKIIHS IPUCOCIMHCHUS
a) AnkaHsl +
0) [{ukmoankanbl
B) AJTKMHBI
r) ApeHbl
1) AJIKEHBI

4.2. OueHoYHbIe CpeACTBa, NIPUMeHseMble /ISl IPOMEKYTOYHOH aTTecTallUM MO0 MTOram
U3y4eHUs TUCHUILINHBI

BOITPOCBHI
JJISl IOATOTOBKH K HTOTOBOMY KOHTPOJIIO

1. Texamka 0€30MaCHOCTH B XUMHYECKOH J1a00paTOpHUHL.

2. 3aKOH COXpaHEHHsI MaCcChI BEIIECTB.

3. AtoMm — crokHas actuia. CoctaB aTOMHOTO siipa. DIEKTPOHHASI 000JI0YKa aTOMOB.

4. llepuoanueckas TabIMIIa XHMUYECKHX JIEMEHTOB — rpayiueckoe OTOOpaKeHe IEPUOTUTIECKOTO
3aKOHA.

5. OKHCIUTENFHO-BOCCTAHOBUTEIIEHBIE PEAKIIHH.

6. XuMuveckre HCTOYHUKHN TOKa. DIIEKTPOIIA3 PACINIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIIUTOB.
7. Kimaccudukanusi opraHn4ecKuX COSIUHEHHH.

8. 'omonoruueckuii psij ankaHoB. XUMHUYECKHE CBONCTBA aJIKAHOB.

9. llmkIt0aJIKaHEL.

10. 'omonoru4eckuii psis aIKEHOB.

11. Aaxaauenbl. OCHOBHBIE TIOHSTHS XMMHUH BBICOKOMOIIEKYJISIPHBIX COSAMHEHUIA.

12. T'omonoru4eckuid psizi aTIKHHOB
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13. 'omonoruveckuii psix apeHOB.
14. Ctpoenue u knaccuuKalys CliupToB
15. I'omonoruueckuii psj ajabIerHA0B U KETOHOB.

DK3aMeH MPOBOJUTCS B YCTHOH (opMe C UCHOIBb30BaHUEM KOMIUICKTa OmietoB. OmuH
OWJIeT BKIIFOUAeT TeOopeTHUeCKUui 0ok (2 Bompoca) um mpaktudeckuit 6yok (1 3amanue). bunersbr
UMEIOT OJIMHAKOBOE YHCJIO BONPOCOB. OK3aMEHATOpy IMPENOCTaBIsIETCs IpaBO  3aJaBaTh
00yJaroNIUMCs JIOTIOJTHUTEIIBHBIC ¥ YTOYHSIFOIIIME BOIIPOCHI IO OWIIETY.

OO0pa3en ’3k3aMeHAIMOHHOIO OUIeTa

denepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHUs
«OMckuii rocynapcTBeHHbIN arpapHbiil yauBepcuteT uMm. [1.A. CronbimuHay

YHUBEPCUTETCKUI KOJUIEDK arpoOu3Heca
YTBepxkaao:

npejceiaTe b METOIMYECKOTO COBETa
M.B. Banunkas

3K3AMEHAIIMOHHBINA BUJIET Ne 1

00/1.11 Xumust
(crrermanbHOCTH 35.02.05 ArpoHOMES)

1. Texnuka 6€30MaCHOCTH B XUMHYECKOH J1a00OpaTOPHH.
2. 'omonoruaeckuit psi aMKaHOB. XUMHUYECKHE CBOHCTBA aJIKaHOB.
3. [IpuBeauTe Ha3BaHUS AIKMHOB

1)CH=C-CH-CH.-CH: - CH3 2)CHs-CH,-C=CH

|
CHs

OI[O6peHO Ha 3aCCIaHn MECTOANYCCKOI'0 COBETA, IIPOTOKOJI No oT I.
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V. IIOKA3ATEJIM OHEHKH PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

Yposennb
chopmupo-
BaHHOCTH
KOMIIeTeHI Ui

Ouenka

KpnTepml OICHUBAHUA 110 BUJ1aM paﬁoT

TECTUPOBaAHUE nmpo4yue BUAbI p360T Mo TUCHMUIIINHE

(mpoueHT
NMPaBUJIbHBIX
0TBETOB)

Bricokuit

O1ian4aO

90-100%

OO6yyarommuiics ri1ry00KO U POYHO YCBOMII
TEOPETUYECKUI U OCBOMJI ITPAKTUYECKHUU
Matepuai. JlaeT 1ornyHble ¥ rpaMOTHBIE
OTBETHI. JIeMOHCTpUpPYET 3HaHHE HE TOJIBKO
OCHOBHOTO, HO ¥ JIOTIOJTHUTEIBHOTO
MaTepuaa, ObICTPO OPUEHTHPYETCS, OTBEYas
Ha JIOTIOJTHUTEIbHBIE BOMTPOChl. CBOOOHO
CIPABIISETCS C TIOCTaBJICHHBIMU 3a7a4yaMH,
apryMEHTHPOBAHO U BEPHO 0OOCHOBBIBAET
NIPUHSTHIC PEIICHHUS.

TloBrIlIeHHBIH

Xopouo

70-89%

OOyuaromuiicsi TBEPI0 3HAECT MPOTPAMMHBIN
MaTrepua, TPaMOTHO U TI0 CYIIECTBY U3JIaraeT
ero. He nmomyckaer cymiecTBeHHBIX
HETOYHOCTEH MPHU OTBETaX Ha BOIIPOCHI,
MIPaBUIILHO MIPUMEHSIET TEOPETHICCKUE
MOJIOKEHUS MPU PEIICHUH MPAKTHYECKUX
3a/1a4, BJIa/ieeT HaBBIKAaMH M TIPUEMaMH HX
BBITIOJIHEHU.

ba3oBriit

Vosner
BOPHTET

BHO

50-69%

OO0yyaromuiics IeMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaa, HO He YCBOWJI €ro
JIeTaJi, UCTIBITHIBACT 3aTPYAHECHUS MIPU
pellleHnH NpaKTUYecKuX 3a7a4. B otBeTax Ha
MOCTaBJIEHHBIE BOIIPOCHI JOMyCKAeT
HETOYHOCTH. [laeT onpeneneHus MOHITHH,
HEUCKaXkarolue ux cMmbici. Hapymaer
MOCIIEJIOBATEILHOCTD M3JI0KEHUS
IPOrPaMMHOTO MaTepuana.

He

copMupoBaHa

Heynosn
€TBOPUTE

JBbHO

0-49%

OOyyaromuiics He 3HA€T, HE BBIMOIHSIET WU
HEMPABHUILHO BBITIONHSAET OOJBIIYIO YacTh
yuebHOoro Marepuana. Jlomyckaer ommoKu B
dbopMynupOBKe ONpeIeIeHUH, HCKaXKAIOIIHIe
UX CMBICII, OECTIOPSIOYHO U HEYBEPEHHO
uznaraet matepuan. OTBeTHI Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI OTCYTCTBYIOT. He
BBITIOJTHSIET 3a/1aHHUA.
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JUCT PACCMOTPEHUI U OJJOBPEHUI
paboueii nporpaMMbl JHCHUIIHHBI
O0/1.11 Xumust
35.02.05 Arponomust

1) PaccmoTpena u 0j00peHa:

a) Ha 3acemanuu npeaMeTHO- IMKJIOBOM METOAMYECKON KOMUCCUHU
npotokoi Ne 7 ot 20.05.2025 1.
$iy

IIpencenmarens INTMK —A— E.M. KaszHauecBa

0) Ha 3aceganuu metoauueckoro coBera mpotokon Ne 5 ot 16.06.2025 r.

fio”
IIpeacenaTels METOJHYECKOT0 COBETA Q M_.B. lIBaHHIIKad

2) PaccmoTpeHa 1 0JJ00peHa BHEIIHUM YKCIIEPTOM
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MN3MEHEHUS U TONTIOJIHEHUSL
K pafGoyeii nporpaMMe JMCUMILIUHBI
HauMmeHoBaHue B coctaBe OOII 35.02.05 Arponomus

BenomMmocTh n3MeHeHu

OtmeTtka
Cpox Howmep u ocHoBHOE YTBEPKJICHUN/ COTJIACOBAHUH N3MEHEHHH
9
CoJIepXKaHue oBoaurens OOIT
C KOTOPOT'0 BBOAUTCS Aep PYKOBOJ
WU3MEHEHHUSI 1/ WJTH WHHLIAATOP Win
M3MEHEHHE
JIOTIOJTHEHHUS WU3MEHEHUS npencenatens [TLIMK/

MK
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