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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN IPOI'PAMMBI YYEBHOI'O
HNPEIMETA

1.1. MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOM MpodeccuoHaIbHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl

O6meo6pazoBarenbHas guciuiuinHa OJ1.12 «Xumus» sBiIsSIeTCsl 00sA3aTEIbHON 4acThIO
00111e00pa30BaTEeIHLHOTO UKJIA 00pa3oBaTeNbHOM MporpaMMbl B cooTBeTcTBUU ¢ ®I'OC CIIO mo
crenranbHocTH 33.02.01 dapmanus.

TpyaoeMKOCTh TUCHUIUIMHBI «XUMHs» Ha yriayOJIeHHOM ypoBHe cocTtaBiseT 144 waca, u3
koTopbix 102 gaca — 6a30BbIi Moayh (7 pa3menoB) U 42 yaca — MPUKIATHON MOYJIb (2 pa3aena),
BKIIIOYAIONINIT  MPAaKTHUKO-OPUEHTUPOBAHHOE  COJEp)KaHUE,  yCHUIUBaioliee  NpodUIbHYIO
cocTaBJIsIoLy10 1o cnenuranbHocTu 33.02.01 dapmanus.

[TpuxkmagHoit Momynb BKIOYaeT JABa pasfena. Pazgen 8 «Xumus B ObITy H
MIPOU3BOACTBEHHON JAESITENIBHOCTA YEJIOBEKa» pealn3yeTcsl AJi CIEeHHAIbHOCTH Ha Marepuasie
KEWCOB, CBSI3aHHBIX C JKOJIOTUYECKOW O€30MacHOCTHI0 W OILIGHKOW MOCIEACTBHIA OBITOBON H
MPOU3BOJCTBEHHON JAEATETBbHOCTH, MO OTpacisM Oyayiied mpodeccHOHATbHON JesTeNbHOCTH
00y4aromuxcs.

Paznen 9 «buocdepa (KkuBble OpPraHU3MBbl)» peaqu3yeTcsl Uil CHEIHMaIbHOCTH Ha
MaTepHale KeicoB, CBA3aHHBIX ¢ Oyaymiel npodecCHOHAIbHOMN e TeNbHOCTH 00YYatoIXCsl.

1.2. Hean u miianHupyemMblie pe3yabTAaThl OCBOCHUA Y4eOHOI0 MpeaMeTa.
ey 1 3a1a4m y4eOHOT0 nMpeaMeTa

dopMupoBaHuE y 00YUAIOMIMXCS XUMHUECKON COCTaBISIONICH ecTeCTBEeHHO-HAyYHOI
KapTUHBl MHUpPAa KaK OCHOBbI INPUHATUS PELICHUN B JKU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYaIUSIX, OTBETCTBEHHOIO IIOBEJICHUS B IPUPOJIHOM CpeJie.
3amaun TUCIUIUINHEL:
1) chopMHpOBATH TOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUECKUX MIPOLIECCOB U
SBJICHUM B OKPYJKAWOIIEW cpefe, LEJOCTHOM HAyYHOM KapTUHBI MHpA, B3aUMOCBS3H M
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;
2) Pa3BUTh YMEHHUSI POBOJUTH PACUYEThl IO XUMHUYECKUM (hOpMysiaM U ypaBHEHUSIM
XUMHMUYECKUX PpEakKLUi, IIAHUPOBAaTh M HMHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKHX
AKCIIEPUMEHTOB,
3) c(OopMHPOBATH HABBIKU MPOBEICHUS XUMHUECKUX IKCIIEPUMEHTAIbHBIX UCCIICIOBAaHUN C
coOnrofieHHeM TpaBuil  0Oe30macHoro oOOpalleHus ¢ BellecTBaMM M J1abopaTOPHBIM
o0opyoBaHuEM;
4) Pa3BUTh YMEHMSI AaHAJTU3UPOBATh, OLICHUBATh, IPOBEPATH HA JOCTOBEPHOCTH M 00001IaTh
MHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3iUuHbIX HCTOUHHKOB;
5) c(hopMHUPOBATh YMEHHUSI IPOTHO3UPOBATH MOCIIEACTBHSI CBOEH ESITETbHOCTU U
XMUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MTPOIIECCOB;
6) chopMUpOBaTh MOHUMAHKUE 3HAYUMOCTH JIOCTHKECHUN XUMHUYECKON HAYKU U TEXHOJIOTHUI
JUIsL Pa3BUTHUS COLMAIEHON M MPOU3BOACTBEHHOM cdep.
Conepxanne MpOrpaMMbl  00IIE00Pa30BATEIHPHON JUCIHUIUIMHBI «XWUMHUS» HalpaBlIeHO Ha
JOCTIDKEHHE PE3yJIbTaTOB €€ M3ydeHHst B cooTBeTcTBUM ¢ TpeboBanusmMu ®I'OC COO c yuetom
npodeccuonansHoi Hanpasnennoctu ®I'OC CI1O



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeIMeTa B COOTBETCTBHH €
®Ir'ocC CIIO u Ha ociose ®I'oC COO

Oco0oe 3HaueHue yueOHbIi npeamer umeeT npu popmuposanuu u pazsutuu OK 01, OK
02, OK 04, OK 07.

VY4eOHbIil MpeaMeT J0JDKEH CIOCOOCTBOBAaTh PAa3BUTHUIO JIMYHOCTHBIX PpE3yJIbTaTOB
JIP 1-4 B cootBercTBHHE c [Iporpammoit Bociutanust obydaronuxcst AHO «I100» «OTKpwITHIT
TaBpuueckuil kosemx» 1o cneunanbHoctu 33.02.01 dapmanyst.

Koanb! Inanupyembie pe3yJbTaThl 0CBOCHHS UCHUIINHBI BKIOYAIOT:
pe3yJbTaToB
JIP JIN4YHOCTHBIE pPe3yJIbTaThl
JP 1 Oco3Hanne OOy4YaIOMIUMUCS POCCUKUCKONW TPaXKITAHCKOW HMICHTUYHOCTH,

MaTpUOTU3M, YBAKEHHE K CBOEMY HApO/ay, YyBCTBA OTBETCTBEHHOCTH TEpe.
PonuHoi, ropaoctu 3a cBOM Kpaid, cBOO PoauHy, mpoluioe W HACTOsIIee
MHOTOHAIIMOHAIBHOTO Hapoja Poccun, yBaskeHne rocyJapCTBEHHBIX CHMBOJIOB
(rep6, hiar, rumH)

JIP 2 I'0TOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTA U CAMOOIIPEEIICHUIO B TOM
quciae camMooOpa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE
OTHOIIEHHE K HENpephlBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCIIEIIHOW
po¢ecCHOHATIBHON M 00IIECTBEHHOM 1€ TEIbHOCTH

JIP 3 Hannuue motuBanuu Kk 00y4eHHUIO U TMYHOCTHOMY Pa3BUTHIO.

JIP 4 LenenanpaBieHHOE pa3BUTHE BHYTPEHHEW MO3UIMM JHYHOCTH HAa OCHOBE
JIyXOBHO-HPaBCTBEHHBIX LEHHOCTEeW HaponoB Poccuiickonn @enepauuu,
UCTOPUYECKHX W  HAIMOHAJIBHO-KYJBTYPHBIX Tpaaulud, (OPMHUPOBAHUE
CHUCTEMBbI 3HAUMMBIX IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, aHTUKOPPYNIIMOHHOTO
MHPOBO33PEHHUS, MPABOCO3HAHUS, 3KOJOTHMYECKOW KYJIBTYpbI, CIIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIE IUIAHBI.




Kon 1 HammeHoBanmne
dopmupyembIx
KOMIIeTeHIIMH

HnaﬂnpyeMble pe3yJdbTaThbl

Oo0mue

IIpeameTHbIe

OK 01. Beibupats criocoOsl
peleHus 3a1a4
poQeCCUuOHAIBHON
JeSTEITBHOCTH
MPUMEHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacT TPY10BOIr0 BOCIIUTAHUSA:
- TOTOBHOCTb K TPY/ly, OCO3HaHHE IEHHOCTU MacTepCTBa,
TPYIOTIO0HE;
- FOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU
TEXHOJIOTHYECKON U COLUMAIIbHOW HAIIPABJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATDH U
CaMOCTOSITEJIbHO BBINIOJHATH TaKy0 JACSTEIbHOCTD;
- HTHTEPEC K pa3InuHbIM cdepam npodeccrHoHaIbHOM
NesATEeIbHOCTH,
OBJj1ajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMU
MO3HABATEJILHbIMHU A€l CTBUAMM:
a) 0a30Bble JIOTHYeCKHe JIeiiCTBUSL:
- CaMOCTOATEIBHO (POPMYIHPOBATH U AKTYAIU3UPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIs1 CPABHEHHUSI, KITACCU(PUKAIIUN U
0000IIICHHS;
- ONPEACISTH 1eJId JeATeIbHOCTH, 3aaBaTh apaMeTphbl
U KPUTEPUU UX JOCTHUKCHHUS,
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTH KOPPEKTHUBHI B I€SITEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB IIENIIM, OLICHUBATh PUCKU
MMOCJIEACTBUN NeITEITbHOCTH,
- pa3BHBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH
PKIU3HEHHBIX TIPO0IIeM;
0) 0a30BbI€ HCCIEI0BATEILCKHE TeHCTBHS:
- BJIaJIETh HaBBIKAMU y4e€OHO-UCCIIEIOBATENHCKON 1
MPOEKTHOM JIeATENbHOCTH, HABBIKAMU Pa3pelIeHHs
pooIIeM;
- BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBS3H U

AKTYAJIM3UPOBATH 3a/1a4y, BhIABHUI'ATh TMIIOTE3Y €€ PCIICHMA,

- BJAJETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOUINE MOHATHUS (XUMUYECKHIMA
DJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN AaTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEITLHOCTh, CTETICHD
OKHUCJICHUS, XUMHYECKas CBA3b, MOJIb, MOJISIpHASI Macca,
MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKEIeT, (DYHKIIMOHATbHAS
rpyIa, paaukani, u30Mepus, U30Mepbl, TOMOJIOTHYECKHUI
P, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOI- 1
a30TcoJieprKaIIue COeTMHEHUS, ONOJIOTUYECKU aKTUBHBIE
BelecTBa (YIJIEBOIbI, KUPHI, OCIIKN), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS,
KpUCTAJUTMUECKas PEIIeTKa, TUIThl XUMUYECKUX PeaKIuil
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIC, IK30- U
SHI0TEPMUYECKUE, pEAKLIMY HOHHOTO 0OMEHa), pacTBOp,
3JEKTPOJIUTHI, HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
TUCCOITHAITUS, OKUCITUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakini, XMMUYECKOEe PAaBHOBECHE), TEOPUH
1 3aKOHBI (TEOPUS XUMUYECKOT'O CTPOCHHS OPTraHUYECKUX
BemiecTB A.M. BytnepoBa, Teopust 37E€KTPOIUTUYECKOU
nucconuanuy, nepuoaudeckui 3akol .M. Menneneesa,
3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMUU, PAKTOIOTUIECKUE
CBEJICHUS O CBOICTBAaX, COCTaBE, MOJIYYEHUH U
0€301acCHOM MCTIOJIb30BAaHUH BAXKHEHIITNX
HEOPraHMYECKUX M OPTaHUYECKHX BEIIECTB B OBITY U
[MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

- YMETb BBISBJISITh XapAKTEPHbIE IPU3HAKHU U B3aUMOCBS3b
M3YUYEHHBIX MMOHSATUN, TPUMEHSATH COOTBETCTBYIOIINE
[MOHSATHUS [IPU ONIMCAHUM CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX
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HaXOJUTh apryMEHTHI JJIs JOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh aPAMETPHI U KPUTEPHUH PELICHUS;
- AHAJIU3UPOBATH IOJYUYECHHBIE B XOJI€ PELICHUS 3a1a4U
pe3yJbTaThl, KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTS,
[IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

- YMETh IEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U
NPaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX

MPEIMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIE UJIEH, NIPEUIaraTb OpPUTrMHAIbHbIE
[IOJXO/bI U PELICHNUS,

- CIIOCOOHOCTD X UCIIOJIb30BAHUS B MO3HABATEIBHON U
COLIMAJIbHON ITPAKTHKE.

[IPEBPALEHHI; BBIBIIATH B3aUMOCBS3b XUMUYECKUX
3HAHUU C TIOHATUSMU U MPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETh UCNOIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHMH - BJIa/IeTh CUCTEMON XUMUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAratoIIie MOHATHS
(XMMHUYECKHUI 3]IEMEHT, aTOM, 3JIEKTPOHHAs 000J04Ka
aToMa, s-, p-, d-3J1eKTpOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD,
CTETEeHb OKUCIICHUSI, XUMHUYECKasl CBSA3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA 00beM, YTTIEpOIHBINA CKEJET,
(yHKIIMOHAIbHAS TPYIINA, paguKal, H30MEPHs, U30MEPHI,
TOMOJIOTMUECKUH PsIZT, TOMOJIOTH, YIJIEBOAOPOBL,
KHCIIOPO/I- M a30TCOIeprKalllie COeAMHEHNUS,
OMOJIOTMYECKH aKTUBHBIE BeleCTBa (YIJIEBOIBI, JKUPHI,
0esK1), MOHOMEp, IOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS, KPUCTAIIIMYECKAs
pelieTKa, TUIIbl XMMUYECKUX peaklui (OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, K30- U YHIOTEPMUUECKHUE, pEAKIIUU
MOHHOTO OOMEHA), PACTBOP, DJICKTPOIIUTHI,
HEDJIEKTPOJINTBI, DJIEKTPOJIUTHYECKAS TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHYECKOI
[peaKIy, XMMUYECKOe PaBHOBECHE), TEOPUH U 3aKOHBI
(TeopHst XMUMUYECKOTO CTPOEHUSI OPTaHUYECKUX BEILIECTB
A .M. BytiepoBa, Teopus INEKTPOIUTUIECKON
nuccounanuu, nepuoauyeckuit 3akon .M. Menneneena,
3aKOH COXPaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUHU, PAKTOIIOTUYECKUE
CBEJCHMSI O CBOMCTBAX, COCTAaBE, MNOJYYEHUH U
0€301acCHOM HCIIOJIb30BAHUH BaYKHEHIIINX
HEOPraHNYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
[PAKTUYECKON JESITeTbHOCTH YEJIOBEKa;

- YMETb BBISBJIATH XapaKT€pPHbIE IPU3HAKU U B3aUMOCBSI3b

N3YUYCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBETCTBYIOIIIUC




[OHSTHUS [IPU OTIMCAHUM CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX
[pEBPAICHUI; BBISBISATH B3aUMOCBSA3b XUMHUUYECKUX
3HAHUI C MOHATHSIMU U TIPEJICTABIICHUSMH JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCTOIH30BaTh HANMEHOBAHUS XUMHUYECKUX
COEIMHEHHUI MEXIyHAPOIHOTO CO03a TEOPETUUECKOUN U
MPUKJIATHOW XUMUU 1 TPUBUATBHBIC Ha3BAHUS
BOKHEHIIINX BEMIECTB (3TUIICH, alleTUIICH, TIUIEPHH,
dbenon, popmanpaeru, ykCycHasi KUCIOTa, TIUIUH,
YTapHBIN Ta3, yIIEeKUCIbIN Ta3, aMMUaK, raiieHas
M3BECTh, HETAIIICHAS U3BECTh, MUTHEBAS COJIA U APYTHX),
COCTaBIATh GOPMYIIBI HEOPTAHUYECKUX U OPTaHUIECKUX
BEILIECTB, YPABHEHUSI XUMUYCCKUX PEAKITUH, OOBICHATH
WX CMBICIT; TIOATBEPKIATh XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIINMH SKCTICPUMEHTAMHU
1 3aMKUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIUM;

- YMETh YCTaHABIIMBATh MPUHAJIC)KHOCTD U3yYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K
OTIpe/IeJICHHBIM KJIaccaM | TPYIIaM COSTUHEHUN,
XapaKTEePU30BaTh UX COCTAB U BaXKHEHIIINE CBOWMCTBA;
OTIpEIEIATh BUII XUMUYECKHUX CBsI3el (KOBaJECHTHAS,
MOHHAs1, METaJNINYecKasi, BOJIOPOIHAs ), TUIIbI
KPUCTAJUTMYECKUX PEIIECTOK BEIIECTB; KIIACCH(PUITUPOBATH
XUMUYECKUE PEaKIINH;

- copMHUPOBATH MIPEACTABJICHHS: O MAaTEPHUATLHOM
€MHCTBE MUPA, 3aKOHOMEPHOCTSAX U TO3HABAEMOCTHU
SIBJICHUI TIPUPOJIBI; O MECTE U 3HAUCHUH XUMUH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJId B 00eCTICUeHUN
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUN
Mpo0JIeM SKOJIOTHYECKOM, SHEPreTUIECKON U MHIIEBOM
0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3/TAaHUNA HOBBIX
MaTepuanioB, HOBBIX HICTOYHUKOB SHEPTHH, B
00ecIeueHnH ParmoOHAIBHOTO MPUPOJIONIOJIH30BAHUS, B




(dbopmMupoBaHUU

MHPOBO33PEHNUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAK¥Ke
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM Cpesie;

- BJIQJIETh CUCTEMON XUMHUECKUX 3HAaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOUINe TOHATHS
(1OTIOJTHUTENBHO K CUCTEME MOHATUH 6a30BOr0 YpOBHS) -
M30TOIbI, OCHOBHOE M BO30YK/IEHHOE COCTOSIHUE aTOMa,
ruOpuau3alys aTOMHbBIX OpOUTaIel, XUMUYeCKas CBSI3b
(" " u"", KpaTHbIE CBSI3U), MOJISIpHAsI KOHIIEHTpAIHs,
CTPYKTypHasi popMmya, n3oMepHs (CTpYKTypHas,
reoMeTpuyeckas (IIUC-TpaHC-U30MEPHsI), THIIbI
XMMUYECKHX peakiuil (roMo- U reTeporeHHbIE,
oOpaTuMble 1 HeOOpaTUMBbIE), paCTBOPHI (UCTHUHHBIE,
TIMCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, CTENICHb
JTCCOLUAIINH, SJIEKTPOJIN3, KPEKUHT, pu(OPMHUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKHE
3HAHUS, JIeKaINe B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMUYECKHX SIBJIEHUI, COBPEMEHHBIE
[Ipe/ICTaBICHHs O CTPOCHUU BELIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX;
[Ipe/ICTAaBICHHS 0 MEXaHW3MAaX XUMUYECKUX peakLui,
TEPMOJIMHAMUYECKHX M KUHETHYECKUX 3aKOHOMEPHOCTSAX
UX MPOTEKAHMSI, 0 XUMUYECKOM PaBHOBECHHU, AUCIIEPCHBIX
cucreMax, (akTOJIOrHYecKre CBEIEHUS O CBOMCTBAX,
coCTaBe, OJYyYeHUH 1 0€30I1aCHOM UCIOJIb30BaHUU
BaKHEUIIINX HEOPIaHWYECKUX U OPIraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH 1eATEIbHOCTH YeJI0BeKa; O0IINX
Hay4YHBIX IPUHIIUIIAX XUMHUYECKOT0 MTPOU3BOICTBA (Ha
[prMepe MPOU3BOACTBA CEPHON KHUCIOThI, aMMHUAKa,
METaHoJIa, IepepaboTKH HePTH);

- YMETb IPOBOJIUTH PACUEThI 10 XUMUUYECKUM (hopMysiam
11 YPAaBHEHUSIM XMMHUUYECKUX PEaKLUUN C MCIOIb30BaHUEM
¢bu3mveckux ~ BeIMYMH ~ (Macchl, 00beMa  ra3os,
KOJIMYECTBA




BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYE€CTBEHHOU

CTOPOHBI: pacyeThI 0 HAX0KIEHUIO XUMHUECKON
(hopMyJTBI BEIIECTBA; pacuyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa PeaKiMy, €CIIH OJHO U3
MCXOJHBIX BEILIECTB JaHO B BUE pacTBOpa C
OIIPEIEJICHHOW MacCCOBOM J10JIE PACTBOPEHHOIO
BEIECTBA WJIU IaHO B U30BITKE (MMEET IPUMECH);
pacueTbl MacCOBOM MM 0OBEMHOM J10JIU BBIXOZa
[POJYKTa peakluu; pacyeTsl TeIm1oBoro 3¢ dexra
peaxiuii, 00beMHBIX OTHOILICHUH ra30B;

- YMETb BBISIBIISITH XapaKTEePHBIEC TPU3HAKH U B3aUMOCBSI3b
V3yYEHHBIX TOHATUH, IPUMEHSATh COOTBETCTBYIOIINE
MOHSATHS TIPU ONMCAHWU CTPOSHHSI U CBOWCTB
HEOPraHNYECKUX U OPraHMYECKUX BEIIECTB U UX
MIPEBpAICHHIT; BEISBIATH B3aUMOCBS3b XUMHUYECKIX
3HAaHUI ¢ TOHATHAMM U MPEACTABICHUSMH IPYTUX
[peIMeTOoB J1J1sl 60JIee OCO3HAHHOTO TTOHUMAaHUs U
00BSICHEHUS CYIIIHOCTH MAaTE€PUATBHOTO €JUHCTBA MHPA;
MCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIS
0O0BSICHEHUS U IPOTHO3UPOBAHHUS SBICHUHN, UMEIOIINX
€CTECTBEHHOHAYYHYIO PUPOAY;

- YMETb UCMOJIb30BaTh HANMEHOBAHUS XUMHUECKUX
COEMHEHHI MEXTyHAPOJIHOTO COK3a TEOPETUUECKOU U
MPUKJIAJHON XMMHUU U TPUBHAJIbHbIC HA3BAHUS BEILECTB,
OTHOCSIIIMXCS K U3YUYEHHBIM KJIacCaM OPraHMYECKUX U
HEOPraHMYECKUX COEIUHEHMI; NCII0JIb30BaTh
XUMHUYECKYIO0 CUMBOJIUKY AJIsl COCTaBIEHUS (opMyJT
HEOPraHNYECKUX BEIIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTHIX, COKPAIICHHBIX U
CKEJIETHBIX) (POPMYJT OPraHMYECKHX BEIECTB; COCTABIATh
YpaBHEHHSI XUMHYECKIX PEAKIUil U PaCKPBIBATh X
CYILIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI

MMOCPECACTBOM COCTABJICHUSA SJICKTPOHHOT'O OajaHca 3THUX
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peakxIuii; peakliuii HOHHOro OOMEHa IyTeM COCTaBJICHHUS
VX TIOJIHBIX U COKpPALICHHBIX HOHHBIX YPaBHEHHUI;
peakLuil THAPOIN3a, PEaKIIUM

KOMILIEKCO0Opa3oBaHus (Ha mpumepe
'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHNSA);
[MOATBEPKIATh XapAKTEPHBIE XUMUYECKHE CBOKCTBA
BEILIECTB COOTBETCTBYIOLIMMHU JKCIIEPUMEHTAMH U
3aIUCSIMU yPAaBHEHUN XUMUYECKUX PEAKIIHi;

- YMETb KJacCu(UIMpPOBaTh HEOPTaHUUECKUE U
OpraHWYECKHE BEIIECTBA U XUMUYECKHE PEaKIIVH,
CaMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH ISt
KJ1acCU(UKALUN U3y4aeMbIX XUMHUECKUX OOBEKTOB;
XapaKTEPU30BaTh COCTaB U BaKHEUIINE CBOMCTBA
BEILIECTB, MPUHAUICKAINX K ONPEIEICHHBIM KJ1accam 1
rpymnam coeMHEHHH (IPOCThIe BEIIeCTBA, OKCHIBI,
UJIPOKCHIBI, COJIU; YTIIEBOIOPO/bI, IPOCThIE d(DUPHL,
CIHPTHI, (PEHOIIBI, aNIbAETH/IbI, KETOHBI, KAPOOHOBBIE
KHCIIOTHI, CJIO’KHBIE 3(UPBI, )KUPBI, YTIIEBObI, aMUHBI,
AMHHOKHCIIOTHI, OJIKN); MPUMEHATH 3HAHHUS O COCTaBE
1 CBOMCTBAX BELIECTB VISl SKCIIEPUMEHTAIBHON
[IPOBEPKU TMIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN
[MPOTEKAHUS XUMUYECKHUX PEAKIUN U IPOTHO3UPOBAHUS
BO3MOKHOCTEN UX OCYILECTBIICHMUS;

- YMETbh IMOATBEPKIATh HA KOHKPETHBIX IPUMEPAX
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH
OpraHWYECKHUX COCIMHEHHUM OT KPAaTHOCTH U THIIA
koBasieHTHOU cBsi3u (" " 1 ""), B3BAUMHOTO BIUSHUS
AQTOMOB M IPYIIII aTOMOB B MOJIEKYJIAX; & TAKKE OT
0CcOOEHHOCTEH peanu3aly pa3IunyHbIX MEXaHU3MOB
[MPOTEKAHUS PEaKLIN;

- YMETb XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YX/I€HHOM COCTOSIHUH) U
MOHOB XMMHYECKHX 3JIEMEHTOB 1 - 4 mepnoioB
[Tepuonuueckoit cucremsl .M. MenaeneeBa u ux
BaJICHTHbIE
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n.n

BO3MOYXHOCTH, UCTIONB3ys moHstus "s", "p", "d-
AIIEKTPOHHBIE" OpOUTANIN, SHEPTEeTUYECKUE YPOBHH;
OO0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU COCTMHCHUI
[0 epuoJaM U TpyIInam;

OK 02. Ucnonr3oBarth
COBpPEMEHHBIE CPE/ICTBA
MOWCKA, aHAJIM3a U
WHTEPIPETANN
uH(bOpMaInu, U
uH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124
podecCHoHATBEHOM
JeSATeIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHMSA:

- ¢(hopMUPOBAaHHOE MUPOBO33PEHNUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU M 0OLIECTBEHHON
[IPAKTUKH, OCHOBAHHOI'O Ha INAJIOTre KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIETYPHOM MHPE;

- COBEPILIECHCTBOBAHNE S3BIKOBOM U YATATEIbCKON
KyJIBTYpPbI KaK CPEICTBA B3aUMOZECICTBHS MEKIY JTHOAbMH U
MO3HAHMS MUPA;

- OCO3HaHME LIEHHOCTH HAyYHOU JEATEIBHOCTH, TOTOBHOCTD
OCYIIECTBIIATh NIPOEKTHYIO U UCCIIEI0BATEIBCKYIO
NEATEIIBHOCTh MHIUBUYaJIbHO U B IPYIIIIE;

OBy1ageHne yHHMBEPCAJIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMHU J1eliCTBUAIMM:

B) padora ¢ uH(popmanueii:

- BJIAJICTh HaBBIKAMHU MOJTy4Y€HUs1 HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIATh
MOMCK, aHAJIN3, CHCTEMAaTU3aLMI0 U UHTEPIIPETALIUIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (hOpMATaxX C yU4ETOM
Ha3zHaueHUs MH(OPMAIMU U LIeJIeBON ayUTOPUH, BEIOHpast
ONTUMAIIEHYIO (DOPMY MIPECTABICHHUS U BU3yaJIH3aINH;

- OLICHUBATh JIOCTOBEPHOCT, JISTUTUMHOCTb HH(OPMAIINH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-ITUYECKUM
HOpMawm;

- ICIIOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B PELLIEHUU
KOI'HUTHBHBIX, KOMMYHHKaTUBHBIX U

OpTraHrU3allMOHHBIX

- YMETb IJIAHUPOBATH U BBIMIOJIHATH XUMUYECKUN
DKCIIEPUMEHT (IIPEBPAICHNs OPraHUYECKHUX BELIECTB IIPU
HarpeBaHuu, MOJTYYeHHE STUIICHA U U3yUEHUE ero
CBOMCTB, KAUECTBEHHBIE PEAKIINM Ha aJIbJIETH/IbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; IeHaTypalus OeIKOB MpU
HarpeBaHUH, [IBETHbIE PEAKLUU OCJIKOB; MPOBOIUTD
[peakuu HOHHOTO OOMeHa, ONPEeNATh CPELy BOJHBIX
PacTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIbdaT-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS;
pelaTh SKCIEPUMEHTaIbHbIE 3aJa41 110 TEMaM
"Metamns" u "HemeTannsl") B COOTBETCTBUU C
MpaBUIaAMU TEXHUKHU 0€30MaCHOCTH NP 0OpaIlieH!H ¢
BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHUEM;
[IPE/ICTABIIATh PE3YJIBTAThl XUMUYECKOIO SKCIIEPUMEHTA B
(dhopme 3amrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKITHH U
(hopMyIHpOBATH BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

- YMETh aHAJIM3UPOBATh XUMUUECKYI0 HH(OPMAIIHIO,
MOJTy4aeMylo M3 pa3HbIX HCTOYHHKOB (CpEICTB

MaccoBoi nHpopMaluu, cetb UHTEpHET u 1pyrue);

- BJIAZIETh OCHOBHBIMU METOJAMH Hay4YHOT'O TIO3HAHUS
BEIIIECTB U XUMUYECKHX SIBIICHUN (HAOIIOZICHUE,
N3MEpPEHUE, SKCIIEPUMEHT, MOJIETITUPOBAHUE);

- YMETh MPOBOJIUThH PACYETHI IO XUMUUECKUM (hopMynam
1 ypaBHEHUSM XUMUYECKUX PEAKLUH C UCIIOJIb30BAHUEM
(bu3MYECKUX BEJIMYMH, XapaKTepU3YIOUINX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbIE
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PELLICHUIN
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3ama4 ¢ coOmoieHreM TpeOOBaHUM SPrOHOMUKY, TEXHUKH (B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSAX, CBSI3aHHBIX C
0€30IMaCHOCTH, THTUEHBI, PECYPCOCOCPEIKCHHSI, TPABOBBIX U |[BEIICCTBAMH U UX TPHUMCHCHUEM;

STUYECKHX HOPM, HOPM MH(DOPMAIIMOHHOM 0€30MacHOCTH; |- YMETh CAaMOCTOSTENILHO IJIAHUPOBAThH U MPOBOIUTH
- BJIaJICTh HABBIKaAMH pacCliO3HaBaHHWA U 3alIUThL XUMHUYECKUU SKCIICPUMCHT (HOJ’Iy‘ICHI/Ie " U3Y4YCHUC
uHpOopMaIuu, HHPOPMAIIMOHHOW 0€30MTaCHOCTH JIMYHOCTH. |[CBOMCTB HEOPTaHMUYECKUX M OPTaHUYECKUX BEIIECTB,
KaueCTBEHHBIE PEaKLINU YIJIEBOIOPOAOB Pa3INYHbBIX
KJIACCOB U KHCIIOPOJICOACPIKAIUX OPTraHUUIEeCKUX
BCIICCTB, pCHICHUC SKCIICPUMCHTAJIBHEBIX 3ajJia4d IO
pacro3HaBaHUIO HEOPTAaHUYECKUX U OPTaHUUYECKUX
BEIIIECTB) C COOJIIOICHUEM MPABIIT O€30TTaCHOTO
oOparlleHus C BeIecTBaMU U TaOOpaTOpPHBIM
obopynoBanrueM, HOpPMYIUPOBATH IETH UCCIICTOBAHNSA,
[PEIOCTABIIATH B PA3IMYHON (hOpME pe3yTbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATh U OUCHHUBATh UX
TOCTOBEPHOCTH;

- YMETH OCYIICCTBJIATH ueneHanpaBneHHHﬁ IIOUCK
XUMHUYECKON HH(POPMAIH B PA3TUYHBIX HCTOYHUKAX
(Hay4Hast 1 yueOHO-Hay4Has JIUTepaTypa, Cpe/icTBa
MaccoBoi nHpoOpMaIuu, cetb IHTEpHET U IpyTHe),
KPUTHYCCKU aHAJIU3UPOBATH XUMUUYCCKYIO
nH(popMalnio, iepepadbaThiBaTh €€ U UCTIOIh30BaTh B
COOTBETCTBHUH C TIOCTABJIICHHON y4eOHOM 3a1a4eii;

- BIIQJICTh CUCTEMOM 3HAHUN O METO/IaX HAYYHOTO
[MO3HAHMS SIBJICHUU IPUPOBI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX U YMEHUSIMHU MIPUMEHSTh 9TH
SHAHUA IMPHU SKCIICPUMCHTAJIIBHOM HCCIICJOBAHUN
BEIIECTB U JIsl OObSICHEHUS XUMHUECKUX SIBJICHUIA,
MMEIOIIUX MECTO B IPUPO/JIEC MPAKTUUECKOMN
NeSTeIbHOCTH YeJIOBEKa

1 B IOBCETHEBHOM JKU3HH.

OK 04. DddexTuBHO - TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH U - YMETh IJIAHUPOBATH U BBITIOJIHATH XUMHUECKUA
B3aHMMOJIECHCTBOBATh U CaMOOIIPECACIICHUTO, OKCIICPUMCHT (HpeBpaH_[eHI/DI OpTraHN4YCCKUX BCIICCTB IIPHU
paGoTaTh B KOJUIGKTHBE U |"OBJIAJICHHC HABBIKAMH Y4EOHO-MCCIIE0BATENBCKO, HarpeBaHUU, OJyYEHHUE STUIICHA U U3YUEHUE €T0
KOMAaH/Ie MPOEKTHOM U COLMATILHOM 1eATeIbHOCTH; CBOMCTB, KQU€CTBEHHbIEC PEAKIIMK HA aJIbJETUIbI,

OByajeHne YHHMBEPCAJIBHBIMH KOMMYHHUKATHBHBIMH [KpaxMal, YKCYCHYIO KHCIIOTY; A€HaTypanus OEIKOB mpH
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NedCTBUAMU:

0) cOBMeCTHAasI 1eITeJIbHOCTD:

- IOHUMATh M UCTIOIH30BATh MPEUMYIIIECTBA KOMAaHTHON 1
WHIUBHUIYAIbHON paObOThI; - MPUHUMATH IIEJIM COBMECTHOMN
NesTeTbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
NEUCTBUSA 10 €€ IOCTUKEHHUIO: COCTABIIATH IJIaH JICUCTBUM,
- pacnpeneNsiTh poJii ¢ Y4eTOM MHEHHUIN YYaCTHUKOB
00CyKJaTh pe3yabTaThl COBMECTHOM paboThI;

- KOOPJIUHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBHUAX
pealbHOT0, BUPTYaITbHOTO U KOMOMHHPOBAHHOTO
B3aUMOICHCTBUS;

- OCYHIIECTBIISATh NO3UTUBHOE CTPATETUUECKOE MTOBEJICHUE B
Pa3IUYHBIX CUTYAIUsX, POSBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

OBJj1ajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
NedCcTBUAMU:

) NPUHATHE ce0s1 M APYTUX JIo/eii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JIOAEH NpH
aHaAJIU3€ PE3yIbTATOB JIEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO APYTHUX JIFOICH Ha
OIIINOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUU
JIPYroro 4eyioBeKa.

HarpeBaHUH, [IBETHbIE PEAKLUU OCJIKOB; MPOBOIUTD
[peakuu HOHHOTO OOMeHa, ONPEeNATh CPEy BOIHBIX
PacTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIbdaT-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHUS;
pelaTh SKCIEPUMEHTAIbHbBIE 3aja4n

o Temam "Metamsr" 1 "HemeTamer") B COOTBETCTBUY C
[paBUIaAMU TEXHUKHU 0€301aCHOCTH NP 0OpaIlieH!H ¢
BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHUEM;
[IPEJICTABIIATh PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B
(dhopme 3amrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIHH U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;
-YMETh CaMOCTOSITENILHO MJIAHUPOBATh U IPOBOJIUTH
XUMUYECKHI HKCIIEPUMEHT (TI0JyuYeHHE U U3yUYCHHE
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BELIECTB,
KaueCTBEHHBIE PEAKIINH YIIIEBOJLOPOAOB Pa3IMUHBIX
KJIACCOB U KHCIIOPOJICOIEPIKAIIUX OPraHUIECKIX
BEIIECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTaHUYECKUX U OPraHUYECKUX
BEIIIECTB) C COOJIIO/ICHEM IIPAaBUII O€3011acHOrO
oOpallieHus ¢ BelecTBaMu U J1JabopaTOpHbIM
o0opyaoBaHueM, (HOpMyITUPOBATh SN HCCIEIOBAHNUS,
[PEIOCTABIIATH B Pa3IMYHON (hopMe pe3yIbTaThl
SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH UX
TOCTOBEPHOCTD.

OK 07. CopnelicTBOBaTh
COXpaHEHUIO OKpYKaroIei
cpensl,
pecypcocOepekeHHIO,
[IPUMEHSATH 3HaHUA 00
W3MEHEHHUHU KJIMMAaTa,
TIPUHITUITBI OEPEHITNBOTO
MIPOM3BOJICTBA,

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHUA:

- ¢(hOpMUPOBAHHOE SKOJIOTUYECKON KYJIbTYpPbI, IOHUMaHHUE
BIIMSTHUS COLMAIBHO-DKOHOMUYECKHUX MPOLIECCOB Ha
COCTOSTHUE NPUPOIHON U COLMAIIBHOM CPEelbl, OCO3HAHUE
rI100aTHFHOTO XapaKTepa dKOJIOTHISCKUX TTPOOIeMm;

- INIAHUPOBAHUE U OCYILECTBICHUE ACHCTBU B
OKpYKaIoIlei cpe/ie Ha OCHOBE 3HAHUSA LIeJIEN YCTOMYHUBOTO
pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HETIPUATHE IEHCTBUM, IPUHOCAIINX BPET

OKpYXKaIoIIEeH Cpeae;

- chopmupoOBaTE MPEACTABICHUS: O XUMHUYECKON
COCTaBJISIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
pOJIM XUMUU B NTO3HAHUHU SIBJICHUIN PUPOJbI, B
(hopMHUPOBAHUN MBIIIICHUS U KYJIbTYPbI JIUYHOCTH, €€
(yHKITMOHATTEHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pElIeHUs MTPAKTUYECKHX 3314 U DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U
MPUPOAHOM CpeJie;

- YMETh COOJIFO/IaTh TIPABHIIA IKOJIOTUIESCKU

11e71eCO00Pa3HOTO MOBEJCHHUS B OBITY U TPYJIOBOM
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7 (HeKTUBHO AeCTBOBATH B
YpEe3BbIUANHBIX CUTYAIHIX

- YMEHHE IPOTHO3UPOBATH HEOIArONPUATHBIC
SKOJIOTMYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX JIEUCTBUM,
[IpEeIOTBpallaTh UX;

- paclIMpeHUE OMbITA ACITEIBHOCTH SKOJIOTHYECKON
HAIIPaBJICHHOCTH;

OBJIa/ICHUE HAaBbIKaMH y4€OHO-HUCCIIEJ0BATEIIbCKOM,
[IPOEKTHOM U COLMATIbHOM NEATEIIBHOCTU

JIEATEIIBHOCTH B LIEIISIX COXPAHEHUS CBOETO 310POBbS U
OKpY>Karollel MPUPOTHON CPEIbl; YUUTHIBATH ONTACHOCTh
BO3/ECHCTBUS HA )KUBBIE OPraHU3MBbI ONPEIECIICHHBIX
BEIIECTB, TIOHUMAasi CMBICIT TTOKA3aTeNs MpeIeTbHON
JTIOITyCTUMOM KOHIIEHTPALUH;

- YMETh NPOTHO3UPOBATH, AHATM3UPOBATH U OIIEHUBATH C
[MO3UIUN SKOJIOTHYCCKOM 0€30IaCHOCTH ITOCIECTBUS
OBITOBOM M TIPOM3BOJICTBEHHOM JIEATETLHOCTH YETIOBEKA,
CBSI3aHHOM C MepepadoTKOM BEIECTB; UCIIOIb30BATh
[MOJTyYCHHBIE 3HAHUS JJIS1 IPUHATHUS TPAMOTHBIX PEIICHHI
Mpo0JieM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABaTh OMACHOCTH BO3/ICHCTBHS HA KUBbBIC
OpraHu3Mbl ONIPEAEIEHHBIX BEIECTB, IOHUMAasl CMBICII
[oKa3aTelisi NpeaesIbHOM JOMYCTUMON KOHLIEHTPAIUH, U
MOSICHITH Ha IPUMEpax CIIOCOObI yMEHBIIICHUS U
MPEIOTBPALLICHHS UX BPEIHOTO BO3ACHCTBHUS HA OPTaHU3M

JCJIOBCKA.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BHAbI y4e0HOH padoThI

Bun yueOHoii padoThl O0bem B yacax
O6nem 00pa3zoBaTeNbHON POTPAMMBI 144
Bcero yueOHbIX 3aHATHI BO B3aUMOJICHCTBUY C IIperoiaBaTesieM 144

B TOM YHCJIE:

Jlekuu, ypoku 70
MPAKTUYECKHUE 3aHITUS 68
IIpomexyTouHas aTTecTANMA: K3aMEH 6
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2.2. TEMATUYECKHWH IJIAH U COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA XUMUA

HaunmenoBanue
pa3aesioB U TeM

Conepixanue yueOHOro Mmarepuasia u GopMbl OpraHu3anMM 1esITeTbHOCTH
00yyarImmxcs

O0neM
B Yacax

®opmupyemMbie
KOMIIeTeHIIUH

1

2

3

4

1 kypc 1 cemecTp

58

Paszpnen 1. OcHOBBI CTPOEHMS BelecTBa

58

Tema 1.1.
OcHOBHBIC IOHATHSA U
3aKOHBI

Coaep:xxanue yueOHOro MaTepuaJia

OcHoOBHbIE MOHATHS M 32AKOHbI XUMUH.

[IpenMer HEOpraHUYECKON XUMUH.

BemectBo. Atom. Monekyna. Xumudeckuid anemeHT. Aimorponus. [IpocTeie u ciioxHbIe
BenecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTB. XUMUYECKUE 3HAKU U

(hopMyIIBIL.

OTHOcHTENBbHBIE ATOMHAs M MOJIEKYJIIpHast Macchl. KoandecTBo BemecTsa.
Crexuomerpus. 3aKOH COXPAHEHUS MACChI BEIIECTB. 3aKOH OCTOSHCTBA COCTAaBA BEILIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTajpo U CIEACTBUS UX HETO.

IIpakTnyeckoe 3ansiTue:

OcHOBHbBIE TIOHATHUS U 32AKOHBI.

PacueTHbie 3a/1aun Ha HAXOXKJAEHUE OTHOCUTEIIBHON MOJIEKYJISIPHOM MAaCChl, ONPEICIICHUE
MacCOBOH J0JM XUMHYECKUX 3JIEMEHTOB B CJI0KHOM BellecTBe. Pemenne 3aiay ¢
HCIIOJIb30BAHUEM MTOHATHI «OTHOCUTENIbHAS MOJIEKYJIIPHASL MACCA», «MOJIbY, «MOJISIPHAS
Maccay, «MaccoBasi J10J1s1 XMMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBEY, «MOJIIPHBII
00BEM razoB»

OK 01,
JP2,9,10,25,
33,35

Tema 1.2.
IMepuoguveckuii
3akoH 1 Tadauna /1. U.
MenneseeBa.
Crtpoenue atoma

Conep:kanue y4eOHOIro MaTepuaJa

Ilepuoauuecknii 3axon /.. MenneneeBa. Otkpoitue JI.11. MenneneeBbim
nepuoanueckoro 3akona. [lepuonnyeckuii 3akoH B popmynuposke /.. Menneneesa.
[lepronnyeckas TabiMIIa XUMUYECKUX IIEMEHTOB - rpauaeckoe 0TOOpakeHne
MepUOANYECcKOro 3akoHa. CTpyKTypa NepUOANYECKON TaOIHIIbI: IEPUOAbI (Majbie U
0oJbIIMe), TPYIILI (TJIaBHAS U TIOOOYHAS).

CoBpeMeHHas1 (OPMYTHPOBKANIEPHOANYECKOT0 3aKOHA. 3HaUEHUE IEPUOIUYECKOTO
3aKOHA U MEPUOJINYECKON CUCTEMBI

OK 01

OK 02, OK 09
JP 2,9, 10,25,
33,35
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XUMHUecKUX 35eMeHToB [I.M1. MenaeneeBa A pa3BUTHS HAYKU U IOHUMaHUS XUMHUYECKON
KapTUHBI MUDA.

CoBpeMeHHas MOJIENIb CTPOCHUS aToMa. DJIeKTPOHHAs KOH(UTYypalus aToma.
Krnaccudukanus XuMHYECKUX 3JIEMEHTOB (s-, p-, d-371eMeHThI). BaeHTHBIE 37IeKTPOHBI.
BanenTHOCTB. DNEeKTpOHHAs IPUPOAA XUMUYECKON CBA3H. DIEKTPOOTPULIATEIBHOCTD.
KoBaneHnrtHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHUs (0OMEHHBIHN U
JIOHOPHO-aKIenToOpHbIN). oHHas cBsa3b. Metamnueckas cBa3b. BogoponHas cBA3b.
MexMOJIeKyJISIpHbIE B3AUMOACHCTBHUS.

W30TONBI, OCHOBHOE U BO30YKICHHOE COCTOSIHUE aTOMa, THOpUIU3aIMsg aTOMHBIX
opOuTanei.

HpaKTH‘leCKI/Ie 3aHATHUA:

Ilepuognyecknii 3akoH. PenieHrne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha XapaKTepHU3aIUI0 XUMUUYECKHUX IeMEHTOB «MeTauinueckue / HeMeTaNInYeCKHe
CBOMCTBA, AJIEKTPOOTPHULIATEIBHOCTh U CPOJCTBO K ANEKTPOHY XUMUYECKUX SJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM CTPOEHUEM M MOJIOKEHUEM B ITEPUOJUYECKON CUCTEME
XuMHuecKkux seMeHToB .M. Menneneesay.

Crtpoenue aToma. PerieHre npakTHUYECKUX 3alaHUN HAa COCTABJIEHUE AJIEKTPOHHO-
rpaduueckux Gopmyi snemMeHToB 1—4 neproaos.

Tema 1.3. CTpoenue
BelllecTBa

Coaep:xaHue y4eOHOro MaTepuasa

KoBasienTHasi xuMHnyeckasi cBsi3b. MexaHu3M 00pa30BaHUsI KOBAJICHTHOU CBSI3U
(0OOMEHHBIN U TOHOPHO-AKIIENTOPHBIN). DIEKTPOOTPULIATETLHOCTh. KOBasI€HTHBIE MOISIpHAS
1 HemoJsipHas cBsa3u. KpaTHOCTh KOBaJIeHTHOM CBsI3U. MoNeKyIsipHbIe U aTOMHBIE
KpucTauinueckue pemerku. CBONCTBA BEIIECTB ¢ MOJICKYJISIPHBIMU U aTOMHBIMU
KpUCTAINTMYEeCKUMH penieTkamu. loHHasi XumMu4eckasi cBsi3b. Katnonsl, nx oOpa3zoBaHue
13 aTOMOB B pe3yJIbTaTe Mpoliecca OKUCIECHN. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3ynbTaTe mpoiiecca BOCCTaHOBIEHHs. IOHHAs CBS3b KaK CBSI3b MEXIYy KATHOHAMU U
AHUOHAMHU 3a CUET JIEKTPOCTATUYECKOTO MpUTsHKeHus. Kiaccudukaius HOHOB: TIO COCTaBY,
0 3HAKY 3apsA/a, M0 HATMYHIO TUAPATHON 0007104YKU. IOHHBIE KpUCTAITUYECKUE PEIIETKH.
CBoiicTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMUYECKOU PEIISTKH.

Mertannu4yeckasi cBsi3b. MeTanmueckasi KpUucTainyeckas penierka 1 MeTajuinyeckas
XUMHUYecKas CBs3b. PU3NUECKHE CBONCTBA METAJUIOB. ArperaTHble COCTOSIHUS BelleCTB U
BOJOPOAHAsS CBA3b. 1Bepoe, )KUIKOE U ra3000pa3Hoe COCTOSTHUS BemiecTB. [lepexon
BELIECTBA U3 OJJHOIO arperaTHOro COCTOsIHUS B ipyroe. BogopoaHas cBsi3b.

OK 01
JP 2,9, 10,25,
33,35
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Yucrhle BemecTBa U cMecH. IIoHaTHE 0 cMecH BelecTB. I oMOreHHEIE U TCTCPOTCHHELIC

OK 01

cMmecu. CocTaB cMecel: 00beMHas M MacCoBas JOJIM KOMIIOHEHTOB CMECH, MacCoBas JI0JIs OK 02, OK 09
MIPUMECEN. JIP 2,9, 10, 25,
Jucnepcubie cuctemsl. [lonstrue o nucnepcHoit cucteme. Jlucnepcuas dasza u 33,35
nucnepcuonHas cpena. Kinaccuduxarms nucnepcHbix cucteM. [ToHATHE 0 KOJTOUTHBIX
CHUCTEMaX.
Hctunnabie pactBopsl. PacTBopeHme kKak (GU3HKO-XUMHUYECKUN TIporiecc. PacTBoOpEI.
CriocoObI MPUrOTOBIIEHUS pacTBOPOB. PacTBoprMocTh. MaccoBasi 407151 paCTBOPEHHOTO
BemiecTBa. [IpeenbHO JOMyCTUMBIE KOHIICHTPAIIUN U UX MCIIOJIb30BAHHUE B OIICHKE
HKOJIOTMYECKOI 0€301acHOCTH.
IIpakTHyeckoe 3aHsAATHE: OK 01, OK 04
Bune nucnepcHbix cucteM. Bunbl xumudeckoi cBs3u. TexHUKa 0€30MacHOCTH B OK 07
XUMHUYECKOH J1abopaTopuu. 3HAKOMCTBO C XUMHUYECKOM 1OCYy10i, 000py0BaHUEM U JP 2,9, 10,25,
XUMHUYECKUMHU peakTuBaMu. OCHOBHBIE JaOOPATOPHBIE ONIEPALNH. 33,35
[IpuroTtoBneHue pacTBOpa 3aJaHHON KOHIIEHTpaIuy. Pemenne 3a1a4y Ha pacueT MacCOBOM
1051 (Macchl) pacTBOpA.
Tema 1.4 Coaepxxanue y4eOHOTro MaTepuaJia 2
DJIeKTPOJIUTHY eCKAS OK 01
JAUCCONMAIMS U Teopust sanexTponuTUYeCcKOi nucconnanuu. Peakiimu nonnoro oomena. CocraBieHue OK 04
HOHHBIN 00MeH peaknuii HFOHHOTO OOMEHA ITyTeM COCTABJICHUS X MOJIHBIX U COKPAIICHHBIX HOHHBIX JIP 2, .9, 10,
YPaBHEHHUH. 25,33,35
I . OK 01
paKTHYeCcKoe 3aHsITHe: OK 04
Peaxmmu HOHHOTO 0OMeHa. Pelenne sKcrepuMeHTaIbHBIX 3a1a4 1o TeMe. I[IpoBeneHne JIP 2,9, 10, 25,
peakiuii B pacTBOpax 3JIEKTPOJIUTOB. 33,35
Tema 1.5 Conep:kanue y4e0OHOIro MaTepuaJia 14
Kiaacenpuxanus, Kaaccnpukanus Heopranumveckunx BemectB. [Ipocteie u ciioxHbie BemecTBa. OCHOBHbIE OK 01
HOMEHKJIATYpa U KJIACCHI CJIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCHIBI, KUCIOTHI, coiin). HomeHknaTypa u OK 04
CTpoeHue HA3BaHHME HEOPTAHMYECKUX BEIIECTB UCXOMS U3 UX XUMHUUYECKON OPMYIIbI MITH COCTABIICHUE JIP 2,9, 10, 25,
HEOPraHu1eCKuX XUMHUYECKOH (OopMYJIbl UCXO/IS U3 HA3BAHUS BELIECTBA I10 MEXIyHAPOIHOMN WU 33,35
BelIECTB TPUBHAIILHON HOMEHKJIATYpE.

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB (OKCHJIOB,
T'MJIPOKCHUJIOB, KUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX
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BEIIIECTB, BOJOPOIHBIX COCAMHEHUH, BHICIITNX OKCHJIOB U TUAPOKCHIOB. B3anMoCBsI3b
HCOPTraHNYCCKUX BEIICCTB.

Oxcuabl u ux cBoiicrBa. CoseoOpa3ymoiue u HecoseoOpasytole okcuibl. OCHOBHBIC,
aM(l)OTepHI)Ie U1 KHUCJIIOTHBIC OKCHUIBI. 3aBUCUMOCTE XapakTe€pa OKCruaa OT CTCIICHU
OKHCJICHHsI 00Pa3yIOIIEero ero MeTauia. XMMHUECKUE CBOCTBAa OKCHIIOB. [lomydueHue
OKCHJIOB.

Kucaorsl u ux cBoiicTBa. KucCiioTsl Kak 37€KTPOIMTHI, UX KIaccu(UKaIMs 110 pa3IndHbIM
IIpu3HaKaM. XUMHUYECKHE CBOUCTBA KUCJIOT B CBETE TEOPUH DIICKTPOIUTUIECKOU
nucconuanui. OcoOEHHOCTH B3aUMOJICHCTBUS KOHIIEHTPUPOBAHHOM CepHON U a30THOM
KHCJIOT ¢ MeTayuilaMi. OCHOBHBIE CIIOCOOBI MOTYYSHHUS KHCIOTHI

OcHoBaHus U UX cBoiicTBa. OCHOBaHMS KaK JIEKTPOJIMTHI, X KIaCCH(PUKAIIHS TIO
pa3IUYHBIM NPU3HAKAM. XUMMHAYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
AJIEKTPOJIUTUYECKON AUCCOMalny. Pa3noxkeHnne HEpaCTBOPUMBIX B BOJI€ OCHOBAHMIA.
OcHoBHBIE CTIOCOOBI MOTYYCHHSI OCHOBAHHUH.

Coun u ux cpoiicrBa. Conu Kak 351eKTpoauThl. Conu cpeiHue, KUCIIbIe U OCHOBHBIE.
XUMUYECKH CBOWCTBA COJIEH B CBETE TEOPUH AIEKTPOJUTHUECKON Auccoruanu. CrnocoObl
nostyyeHus cosieid. ['maponus comneit.

IIpakTHYeckHe 3aHATHSA:

Kucaorsl. VcnplTanue pacTBOpOB KUCIOT MHAUKaTOpaMu. B3aumoeiicTBue MeTauioB ¢
KHUCJIoTaMHU. B3anMoaeicTBHE KUCIIOT ¢ OKCHUIaMU METAIOB. B3anMoaeiicTBHE KUCIOT C
OCHOBaHMAMU. B3anmoaencTeue KUCiIoT ¢ consiMu. VcipiTaHue pacTBOPOB LIETOUEH
WHJIUKATOpaMHu.

OcnoBanus. [lonydyenue runpokcuioB. Bzanmopeiictsue nienoueii ¢ coinsimu. Pasnoxenue
HEpPaCTBOPUMBIX OCHOBAHUH.

Coau. I'maponus cosneit paznuyHoro tumna. Penienne npakTuueckux 3aaHuil mo
KJ1accupuKaluy, HOMEHKIAType U XUMUYECKUM (pOopMysIiaM HEOpraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (DOPMYJIBI XUMUYECKUX BEIECTB, OMPEICISThH
MIPUHAJICIKHOCTD K KJIACCY).

Tema 1.6 XumMunueckue
peaxkiuun

Conep:xanue yueOHOro MaTepuasa

10

Knaccupukauusa xumuuyeckux peakuuid. Peakiinu coefuHeHus, pa3ioxKeHus,
3amereHus, ooMena. Karanutuueckue peakiuu. O6patumMelie 1 HeOOpaTUMBbIEe PeaKlnu.
['oMoOreHHbIe M reTepOreHHbIe peakuu. JK30TEPMUUYECKUE U SJHIOTEPMUUECKUE PEAKIIUN.
TernoBoit 3¢ heKT XUMHUECKUX PEAKIINH.

OK 01

OK 02, OK 09
JP 2,9, 10,25,
33,35
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TepmoxumMnyeckue ypaBHEHUS.

OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE PC€aKIHuU. Crenens okucieHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIb U OKHUCIICHHE. MeTo SJICKTPOHHOTO Oamanca JJIs
COCTaBJICHUA ypaBHCHI/Iﬁ OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.

Cxopoctb xXuMHYecKHX peaknuii. [IoHsiTHE 0 CKOPOCTH XUMUYECKUX PEAKIIUI.
CKOpoCTh peakIiu, ee 3aBUCUMOCTb OT Pa3IU4HbIX (DAKTOPOB: MPUPOABI pearupyroxX
BEIIIECTB, KOHIIEHTPAIIMK PearupyIoLINX BEIIECTB, TemMrneparypsl (mpasuio Bant-I'ododa),
IUIOLIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HAIMYMS KaTain3aropa. Ponb katanu3aTopos B
IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BOJICTBE.

DHeprus akTUBalUU. AKTUBUPOBaHHBIN koMIiekce. Katanuzaropsl u katanus. Ponb
KaTaJau3aTOpPOB B MPUPOJE U MPOMBIIIJIEHHOM ITPOU3BO/ICTBE.

Xumuyeckoe papHoBecue. OOpaTUMOCTh peakiuil. XMMHUYEeCKOe paBHOBECHE U €TI0
CMeEIEHHUE TIOJ] IEHCTBUEM Pa3IUUHBIX (PAKTOPOB (KOHIIEHTPAIMs PEareHTOB WU
MIPOJYKTOB peaKkiuy, TaBjeHHe, TeMIepaTypa) sl CO3/IaHusl ONTUMAJIbHBIX YCIOBUN
MPOTEKaHUs XUMUYECKUX MporeccoB. [IoHsATHE 00 SHTAIBIUN U SHTPOITUU. DHEPTHUs
['u606ca. 3axon 'ecca u cineacTBus U3 Hero. Poib cMereHust paBHOBECHS B
TEXHOJOTMYECKHUX IpOLECCaX.

IIpakTHYeckHe 3aHATHA:

Knaccupukanuss XuMu4ecKnuX peakumni.

HeoOpatumble xumMuyeckue peakuuu. Peakuuu, uaymue ¢ o0pa3oBaHHEM 0CajiKa, ra3a Win
BOJIbl. 3aBUCUMOCTh CKOPOCTH B3auMoeicTBus okcuaa meau (I1) ¢ cepHoit kucioToit ot
temreparypbl. CocTaBlieHIE YpaBHEHHUM peakiuil COeMHEHUSI, PA3I0KEHHs, 3aMEILEeHus,
oOMeHa. YpaBHEHUS peaKiuii TOPSHIsI, HOHHOTO 00MEHa, OKHCIICHUS-BOCCTAHOBIICHUSI.

CocTaB/ieHHEe OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBbIE peakiuu. CTEreHb OKUCICHUSI.
OkucnauTens U BOCCTaHOBJIEHHUE. BoCcCTaHOBUTENB U OKUCIICHUE. MEeTO I 3JIEKTPOHHOTO
OanaHca JIJIsl COCTaBJICHUS YPAaBHEHUN OKUCIHUTEIHHO -BOCCTAHOBUTEIBHBIX PEAKITHIA.

Tema 1.7

Conep:xxanue y4eOHOro MaTepuasa

Hemetannbl. OcobeHHOCTH cTpOeHHs aTOMOB. HemeTasuibl - mpocThie BEIecTBa.

OK 01
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Pu3uKo-xuUMHYECKHe

OxucianTeabHbIe H BOCCTAHOBHTEIbHBIE CBOMCTBA HEMETAJLJIOB B 3aBUCHMOCTH OT MX

OK 02, OK 09

CBOMCTBA MOJIOKEHUS B PALY SJIEKTPOOTPULATEIBHOCTH. JIP 2,9, 10, 25,
HEOPraHu4ecKHX . . 33,35
- 3aBUCHUMOCTb CBOMCTB TraJIOr€HOB OT UX IOJIOKEHUS B EPUOIANYECKON cucteMe. OCHOBHBIE

XMMHUYECKHE CBOMCTBA MpeacTaBuTelied rinasubix noarpynm IV, V, VI, VII rpynmn.

l"asiorensl. 3aBUCHMOCTBH CBOMCTB FaJIOT€HOB OT X MOJIOKEHHS B IEPHUOJNYECKON CUCTEME.

Xanpkorensl. O0mas xapakTepucTHKa 3JIeMEeHTOB VI rpynibl mepruoanyecKon CHCTEMBI

.. MenneneeBa

Coaep:xxanue yueOHOro MaTepuaJia OK 01

IIpakTH4yeckoe 3aHsATHE: OK 02, OK 09
Tema 1.7.1 O6mas " " JIP 2,9, 10, 25,
XAPAKTEPHCTHEA H Kucaopon u cepa. 13ydyeHne xXumuueckux CBOCTB KHCIIOPOJIa, CEPbI M €€ COCANHEHHH. 33,35
OCHOBHLIE CBOICTEA OBP c yuactuem cepocojepskamux coequaeHnid. CTeneHb OKUuciaeHus cepbl. OKUCIUTETh U
HEMETAILIOR BOCCTaHOBUTENb. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJIE,

IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIILHOCTH OpraHu3MoB. OKUCIUTEIbHO-

BOCCTaHOBUTENbHBIN NOTEeHIUAI cpelibl. COCTaBIeHHE U yPaBHUBAHUE OKHCINUTENIBHO-

BOCCTAaHOBUTEJIbHBIX PEAKIMi METOJIOM JIEKTPOHHOIO OanaHca. TunuyHbie

HEOpPraHMYECKHUE OKUCIIUTEIHN U BOCCTAHOBUTEIIH.

Crnoco0blI noJiyueHus U cBOicTBA ra3os. ['a3bl, 00pa3yeMble HeMeTalslaMu.

CocrapneHue ypaBHEHUN XUMUUECKUX PEAKIINI C yHaCTHEM IPOCTHIX U CIOKHBIX

HEOpPraHMYECKUX BEIECTB.
Tema 1.7.2 O6mas Coaepxxanue yueOHOTro MaTepuaJia
XapaKTepuCTHUKA H MeTtaibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB M KpUCTAILIIOB. dH3nyeckue cBONWCTBa OK 01
OCHOBHBbIE CBOMCTBA MeTaiuioB. Knaccudukanus MeTaaioB 1o pa3inyHbIM MpU3HAKaM. XUMHYECKHUE CBOHCTBA OK 02, OK 09
METAJLJIOB METAaJJIOB. JIP 2,9, 10, 25,

DNEeKTPOXUMHUECKUH Psii HAaIpsbKeHU MeTaiuioB. Metamnorepmus. [lonsTie o ciiaBax: 33,35

yepHbIe U 11BeTHhIe. O0Mmas xapakTepucTiuka MetauioB [-11 rpymimb! rmaBHON 1 TOOOYHOM
noArpynn nepuoandeckoi cucremsl .M. Menneneesa.

IIpakTHYecKkHe 3aHATHSA:

CBoICTBa METANIOB X HEMETAILIIOB. HccnenoBanue (I)I/I3I/I‘-ICCKI/IX 1 XUMHYECKHX CBONCTB
METaJIJI0B ¥ HeMeTauioB. O3HaKOMIICHHE C KOJUICKLIEH HEMCTAJIJIOB, METAJIJIOB, CIIJIaBOB.

Pelenne TUIOBBIX 3a4ad. CocraBieHue ypaBHeHHfI XUMHUYCCKUX peaKLlI/Iﬁ C y4aCTHucM
IMPOCTBIX U CIIOXKXKHBIX HCOPraHUYCCKHUX BCUICCTB: OKCHIO0B MCTAJIJIOB, HCMETAJIJIOB U
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aM(I)OTepHBIX 9JICMCHTOB,; HCOPTraHNMYCCKUX KHUCJIOT, OCHOBaHHUI1 U aM(pOTepHBIX

THIPOKCHUIOB, HEOPTaHUIECKHUX COJICH, XapaKTepU3YIOIINX UX CBOICTBa. Pemenne 2
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHHIi HA CBOMCTBA U TIOMyYeHUE
HEOPTraHMYECKUX BEIIECTB.
KonrponsHas pabora
Bcero 3a 1 cemectp - 58 4.
O0beM 00pa3oBaTeNIbHOM MporpamMmel - 58 4. B ToM umcne, 3aHsTHs
Bo B3aumopeiicTBuu ¢ pernoaaBarenem - 58 .
Jlexuum - 30 4.
[IpakTuueckue 3ansTus - 28 .
1 kypc 2 cemectp 86

Paznen 2. Oprannyeckasi XuMus

Tema 2.1 OcHOBHBIE
MOHATHA
OpPraHu4ecKoi XUMHH
U TeOpHsi CTPOECHUS
OpPraHuYecKux
coeTUHeHUu

Conep:xxanue y4eOHOro MaTepuasa

Brenenne. [Ipeamer opranuveckoii xumun. [loHsTHE 00 OPraHUICCKOM BEIIESCTBE U
opranudeckoi xumun. OcoOEHHOCTH CTPOSHHSI OPIraHNYECKUX COSINHEHHH.

Teopus crpoeHusi oprannyeckux coennnenuii A.M. byraeposa. IIpeanocsuikn
CO3/1aHUs Teopuu CTpoeHUs1. OCHOBHBIE NOJIOKEHUA TeopuH cTpoeHus A.M. bytieposa.
XUMUYECKOe CTPOEHUE U CBOMCTBA OpraHnyeckux BeuecTs. [lonsTue 06 usomepuu.
CrniocoObl 0TOOpaXkeHUs! CTPOEHHS MOJIEKYJIbI ((OpMyIIbl, MOJIeNH). 3HaueHue Teopun A.M.
byTtneposa s pa3BUTHsI OPraHMYECKOM XMMUN U XMMUYECKUX IIPOTHO30B.

Kaaccndukanusa oprannyeckux coeqmHeHnii. OCHOBbI HOMEHKJ/IATYPbI OPraHH4YeCKHX
BewecTB. Kinaccugukaius opraHMuecKrx BEIIEeCTB B 3aBUCUMOCTH OT CTPOCHHUS
yriepoaHo# uenu. [lonstue pynkunonanbHoi rpynmnsl. Knaccudukanus opraHnueckux
BELIECTB 10 TUITY (YHKIUOHAIbHOU Ipynnbl. TpuBnanbHble Ha3BaHus. PanmonanbHas
HOMEHKJIaTypa Kak npeamectseHHuna HomeHknatypsl IUPAC. Homenkiatypa IUPAC:
MIPUHLIMIIBI 00pa30BaHUs HA3BaHUM, CTAPUIMHCTBO (QYHKIIMOHAIBHBIX TPYIII, UX
o0o3HaueHue B npedurcax u cyddurcax Ha3BaHUN OPraHUYECKUX BEIIECTB.

OK 01

OK 02, OK 04
OK 09

JP 2,9, 10, 25,
33,35
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IIpakTH4eckoe o0yueHmue.

Teopus cTpoenus opranndeckux coequaennii A.M. bytieposa. CocraBiieHHe TOMOJIOTOB U
n3zomepoB. Kiaccugukarusi opraHM4ecKix BEIIECTB 10 TUTTY (DYHKIIMOHATEHON TPYIIIHL.

Pemenue pacueTHbIX 3a7ja4 HAa HAXOKJIEHUE MOJIEKYJIIPHON (POPMYJIbI B OPTaHUYECKUX
COCIMHECHHUSIX.

Tema 2.2.
Yraesoaopoasl

Conep:kaHue y4eOHOro MaTepuaJia

26

AJIKaHbI. AJIKaHBI: TOMOJIOTHUECKUUN Psi/I, U30MepHs U HOMEHKIIaTypa ankaHoB. CTpoenune
aroma yriepojaa. CtpoeHue aToma yriepojaa. JJIeKTPOHHOE 00J1aKo U OpOUTab, S- U p-
opOuTanu. DIEKTPOHHBIE U AIEKTPOHHO-Tpaduyeckue GopMyIibl aToMa yrieposa B
OCHOBHOM U B036Y)K)1€HHOM coctosguugax. KoBajieHTHAsT XUMHYECKas CBS3h U €€
KIaccuduKalus mo crnoco0y nepeKpuiBaHus opouTaneit (cuema- u n-cBsizu). XuMH4ecKue
CBOIiCTBA aJIKAaHOB (METaHa, dTaHa): TOPEHHE, 3aMEeIlIeHIE, PAa3NIOKEHHE, IETHIPUPOBAaHHE.
[TpuMeHeHre aTKaHOB Ha OCHOBE CBOMCTB.

Auxkenbl. HenpenenabHble yriieBoAOPOAbl. DTUIEH, €r0 NOJyUYeHUe (JeruIpupoBaHUEM
dTaHa, JENOJIMMEpPU3aLUel TOIUATHIIEHA). ['OMosIornuecKkuil psi, N30Mepusi, HOMEHKIIaTypa
aJIKEHOB. XMMHUYECKHE CBOMCTBA 3TUJICHA: TOPEHUE, KAUECTBEHHbIE peaklun
(o6ecuBeurBaHne OpPOMHOMN BOJIBI M paCTBOPA MEpMaHraHaTa Kajus), TuapaTanus,
nosimMepusanus. [I[ppumeHeHe 3TuineHa Ha OCHOBE CBOWCTB.

AJkHHBI. AnleTiieH. XMMUYecKre CBOWCTBA alleTHIIeHa: TOpeHne, 00ecBeYBaHNE
OpOMHOI BOJIbI, IPUCOEIMHEHUH XJIOpOBOOpOa U ruipatanus. [IpuMenenre aneTuieHa
Ha OCHOBE CBOMCTB. MeXKIaccoBasi H30MepHs C AJIKaJUCHAMU.

AJIkagueHbl U KaydyKu. [ToHsaTHE 0 TMEHaX Kak yIJIeBOAOPOJaX ¢ ABYMs JBOMHBIMU
cBsa3siMU. CompsKEHHbIE TMeHbl. XMMUYECKHe CBOMCTBA OyTanueHa-1,3 u n3onpeHa:
oOecrBeurMBaHNE OPOMHOM BOJIbI M IOJIMMEpH3aLus B Kayuyku. HatypanbHblil n
CHUHTETHYECKUE KaydyKu. PesnHa.

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35
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Apenbl. benson. Xumuueckue cBoiicTBa 6eH30I1a: TOpEHUE, PEaKIUU 3aMeICHHS
(ramorenupoBanue, HUTpoBaHue). [I[puMenenne 6eH307a Ha OCHOBE CBOMCTB. THIBI
PEeaKIMOHHOCIIOCOOHBIX YACTHIl U MEXaHU3MbI PeaKIHMil B OPraHn4ecKoi XHMHH.
B3aumHoe BiausiHHE aTOMOB B MOJIEKYJIaX OpraHMYECKHUX BEIIECTB. DJIEKTPOHHBIE 3D (DEeKTHI
aTOMOB U aTOMHBIX TPYIII B OPraHMYECKUX MoJieKyaX. MHIyKIIMOHHbIH 3¢ dekT,
MOJIOKUTEIBHBIN U OTPULIATEIbHBIN, €r0 oco0eHHOCTU. Me3omepHbIit 3¢ dekT (3 et
COTIPSIKEHHSI), ET0 OCOOCHHOCTH.

Tunbl XMMHYECKMX peakluii B opranuyeckoi xumun. Knaccudukanus no u3MeHeHUIO B
CTPYKType cyOcTpara (IpucoeIuHeHe, OTIIEIUICHHE, 3aMellIeHne, N30Mepr3allis) U TUITY
peareHTa (pajuKaabHbIC, HyKJICOPHUIbHBIE, 1eKTpOdUIbHbIE). Pa3HOBUIHOCTH peakuuit
Ka)KJI0T0 TUIA: TUIPUPOBAHHUE M JIETHAPUPOBAHNE, TaJJOTEHUPOBAHUE U
JieTaJIoreHUPOBaHKE, THApATALUs U JeTuApaTalus, THAPOraloreHUPOBaHUE U
JeTUpOrajJoreHupoBaHue, MOJIMMEpU3aliis U OJUKOHACHCAlUs, IeperpyIIpOBKa.
OCOOEHHOCTH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI B OPraHUYECKONH XUMUH.

CamocrosiTesibHas padoTa (IOATOTOBKA K IK3aMEHY)

H30mepus 1 HOMEHKJIATYPa aJIKAHOB.

InkjaoankaHbl.

IIpupoaHbIie HCTOYHMKH YIJIeBOA0POAOB. [Ipupoanslii ra3: coctas, IPUMEHEHNE B
kauecTBe TorunBa.Hedts. CoctaB u nepepadorka Hedtu. [leperonka nHedru.
HedtenpoayKkrsl.

B3auMocBs3b OpraHnyecKux coequHeHuil. Pemenue nenoyek npesparieHui Ha
TEHETUYECKYIO CBSI3b MEXKAY KlIacCaMH OPraHUYeCKUX COSJMHEHMH ¢ COCTaBIEHHEM Ha3BaHUN
OPraHWYeCcKUX COCTUHEHHH 110 TPUBUAIBLHOM WIIN MEXIYHapOAHONW CUCTEMAaTHIECKON
HOMEHKJIaType. Penenne pacueTHbIX 3aa4 110 ypaBHEHHSIM PEaKIUil ¢ y9acTHEM OpraHHYEeCKHX
BEILIECTB.

IIpakTHYeckHe 3aHATHSA:

14

Auaxkanbl. Teopus A.M. bytieposa. 3rotosienne Mojieneil MoJeKyl OpraHu4eCKuxX
BELIECTB KJlacca ajlkaHbl. Pemenne 3anad o reMe «3omepus 1 Ha3BaHUs 10
CHUCTEMAaTUYECKON HOMEHKJIATYype OPraHNYECKHUX BEIIECTB». XUMUYECKHAE CBOKCTBA HA
IIPUMEpE PEAaKIMK FaJIOT€HUPOBAHUS U TOPEHMS.
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Auxkensl. [Tonydenue sTuiIeHa peakiyen AeruIpataniy dTaHoa. [ opeHne 3TuieHa.
OTHoIIeHUE THIICHA K pacTBOpaM TIepMaHraHaTa Kaius U OpOMHOH BoOJIE.

Anernien. [Tonydenue. XumMuueckue CBOMCTBa alleTUIICHA: TOPEHHE, 00eCIIBEUMBaHHE
OpOMHO¥ BOJIBI.

I'eneTH4eckasi cBsI3b Me:KAYy yrieBoaopoaaMu. OCylecTBICHHs peaknii IpeBpaleHHs.
IIpupoaHbIe HCTOYHMKH YIJI€BOA0POAOB. [IpupoIHbII ra3: cocTaB, NPUMEHEHHE B
kayectBe TorumBa. Hed1e. CocraB u nepepadorka HedTH. [leperonka nedru.
Hedrenpoaykrsl. 3amura pedeparos.

\S)

Tema 2.3.
Kucaopoacoaep:kamue
opraHuyeckKue
COeIMHEHHUS

Conep:xaHue y4eOHOro MaTepuasa

32

Ctpoenne n ki1accuukanus cnuprToB. Kinaccupukarus ciupToB 1o TUITY
YIIIEBOAOPOAHOIO PAIUKaJIa, YACITY THAPOKCHIBHBIX TPYIII U TUILy aTOMa YIJIEpO.a,
CBSI3aHHOT'O C TUAPOKCUIIBHOM TPYNIION. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
THAPOKCHIIBHOM Tpynmbl. BimsiHue CTpoeHus: CIUPTOB Ha MX (PU3UYECKHE CBOMCTBA.
MexMoJiekyJasipHas BOAOPOAHAA CBA3b. [ OMOJIOrHYECKUil psAll IPENEIBHBIX
OJTHOATOMHBIX cniupToB. M3omepus u HoMeHknarypa. O0mas popmyda.

Crnoco0blI mosryyenusi cnupToB. ['uaponn3 rajioreHaikaHoB. ['uaparaius ajikeHoB,
yCJIOBHS €€ IpoBeieHus. BoccTaHOBIEHNE KapOOHMIIBHBIX COCTMHECHUM.
XHUMUYECKUE CBOWCTBA OHOATOMHBIX CITUPTOB.

MHoroaromMusble ciupThl. M30Mepust 1 HOMEHKIIaTypa npeAcTaBUTENeH TBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX
KauecTBeHHOe oOHapyx)eHue. OTaeNbHbIe PEACTaBUTENH: STUICHIIUKOIb, TJIUIEPUH,
CIIOCOOBI MIX TIOTyYEHUS, MPAKTUYECKOE MPUMEHEHHE. [ TUIIEpUH KaK MpeACTaBUTEIh
MHOT0aTOMHBIX CIHUPTOB. KauecTBeHHas peakiiys Ha MHOTOaTOMHBIE criupThl. [IpumeHeHue
[IIMLEPHUHA.

DeHoJ1. DIESKTPOHHOE U NMTPOCTPAHCTBEHHOE CTpoeHKE peHosa. Bzaumuoe BiustHUE
apOMAaTHYECKOT0 KOJIbLIA U TUAPOKCUIBHOM Ipynibl. GU3ndecKkue U XMMUYECKUE CBOMCTBA
¢benona. BzanmHoe BIMsHUE aTOMOB B MOJIEKYJI€ (DeHOJIa: B3aUMOAEHCTBHIE C THAPOKCHIOM
HaTpus U a30THOM KucioTol. [Ipumenenue ¢enosa Ha OCHOBE CBOMCTB.

I'omosiornueckue psiibl aJIbAerMI0B U KeTOHOB. [IoHATHE O KapOOHUIIBHBIX
COEAMHEHUX. DIEKTPOHHOE CTPOCHUE KapOOHWIbHOW Tpymiibl. M3omepus u
HOMEHKJIaTypa ajlbJeTU10B U KeTOHOB. Pu3ndeckue CBOWCTBA KApOOHUIIBHBIX
coequHeHuil. [IpumMeHenne u nojayyenne KapOOHWIBHBIX coequHeHHUil. [I[pumenenue
QJIBJIETU/I0B ¥ KETOHOB B OBITY M IIPOMBIIIIEHHOCTH. AJIBJIETU/IBI U KETOHBI B IPUPOJIE
(a¢upHbIe Macna, HepoMOHBI).

[Tonyyenne kapOOHUIIBHBIX COSAMHEHUI OKMCIEHUEM CITUPTOB, THAPATAIMEH aJIKMHOB,

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25,33, 35
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OKHCJICHUEM YITICBOAOPOJ0B. OTI[GJ'IBHI)IG OpeaACTaBUTCIIN AJIbACTUAOB U KETOHOB,
CHCL[I/I(l)I/I‘{CCKI/Ie CIIOCOOBI MX MMOJIYYCHUS U CBOMCTBA.

XyMHYecKHe CBOMCTBA AJILAECTHI0B M KeTOHOB. PeakimonHas criocoOHOCTh
KapOOHWIIBHBIX COSAMHEHUN. Peakiinu OKMCIIEHUS allbJIETH/I0B, KAUeCTBEHHBIE pEaKIuy Ha
aNBACTUIHYIO Tpyny. Peakiuu nmonukoHaeHCAIMN: 00pa30BaHKe
(dheHonoGopMaIbaETHIHBIX CMOJ.

Kap6oHoBbIe KHCI0TBI. ['OMOJIOTHYECKUH Psi/T TPEASTbHBIX OJTHOOCHOBHBIX KaPOOHOBBIX
kuciotT. Illonsitne o kapOoHOBBIX KHcIoTax. KapOokcuibpHas rpymnma Kak (GyHKIHOHATIbHAS.
['oMonoruyeckuit psa npeaebHbIX 0THOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenune
KapOOHOBBIX KUCIIOT OKHCIICHUEM allbJECTH/IOB.

XuMHUYecKHue CBOMCTBA KaAPOOHOBBIX KMCJIOT. Peakinu, WITIOCTPUPYIOIIUE KUCIOTHBIE
CBOWCTBA U UX CPaBHEHHUE CO CBOIICTBaAMHU HEOpraHW4deckux Kucinor. OOpasoBanue
(GYHKIIMOHATIBHBIX MPOU3BOJIHBIX KAPOOHOBBIX KUCIOT. Peakiuu sTepudukanuu.
AHruipuIp KapOOHOBBIX KHCIIOT, UX MOJIyY€HHUE U IPUMEHEHHE.

Cnoco0bl mostyyeHusi KapOOHOBBIX KHCJIOT. OTIEIbHbBIE TPEACTABUTEIN U UX 3HAUYCHHE,
ouonorudeckas poib. Crnenuduieckre crocoObl MOTyYeHUs, CBOMCTBA U IPUMEHEHUE.
OO6mmwme crmocoOb! MOYYSHHS: OKUCICHUE aIKaHOB, AJIKEHOB, TICPBUYHBIX CITUPTOB,
anbAeTu0B. Baxxueime npercraBuTesid KapOOHOBBIX KUCIOT, UX OMOJIOTUYECKAs! POJib,
cnenuduuecKre CrocoObl MOTyYeHHUs, CBOMCTBA U IPUMEHEHNE MyPaBbUHOM, YKCYCHOH,
NIaJIbMATUHOBOM U CTEAPUHOBOM; aKPUIIOBOM M METAKPUIIOBOM; OJICMHOBOM, JIMHOJIEBOU U
JIMHOJIEHOBOM; I1IaBeJIE€BOM; OEH30MHOM KHCIIOT.

Caoxubie 3¢upsbl. CTpoeHHE M HOMEHKIIATYPa CI0KHBIX dPUPOB, MEKKIIACCOBAS
M30MepHs ¢ KapOOHOBBIMU KUCIOTaMU. CTIIOCOOBI TIOJTYYCHUS CIIOKHBIX 3(DUPOB.
OOpaTuMOCTh peakuy dTepuuKau 1 (PaKTOPHI, BIHUSIONINE HA CMEIICHUE PABHOBECHSI.
OO0pa3oBaHue CIOKHBIX MOTUIPHUPOB. XMMHUYESCKHE CBOWCTBA M MPUMEHEHHE CIIOKHBIX
3¢hupoB.

Kupsbl. XXupsl kak cioxHble 3¢upbl ruueprHa. KapooHOBbIE KMCIOTHI, BXOAALINE B
COCTaB XHUPOB. 3aBUCHMOCTbh KOHCUCTEHIIMH KUPOB OT UX COCTaBa. XMMHUUYECKHE CBOMCTBA
KHMPOB: THJIPOJIN3, OMbUIEHHUE, THpUpOBaHue. bruonoruueckas posb )KUPOB, UX
MICTIOJIb30BAaHUE B OBITY U POMBIIIJIEHHOCTH.

Yraesoasl. [lousitue 06 yriaeBoaax. Knaccudukanus yrieBogoB. MoHo-, u- 1
MOJIMCaXapuabl, MPEACTABUTENH KaXI0W IPYIIIIbI YIJIEeBO10B. buonornyeckas posb
YIJIEBOJIOB, X 3HAYEHHE B )KM3HU YEJIOBEKA U OOIIECTB.
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Monocaxapuabl. CTpoeHre U onTu4eckas H3oMepusi MoHocaxapuaoB. Mx knaccudpukanus
10 YUCIIy aTOMOB YIJIEpOoJia ¥ MPUpPoe KapOOHUIbHOW Ipynibl. [ 110K03a, CTpoeHue ee
MOJIEKYJIbI U pu3nueckue cBoiicta. TayTomepusi.

CamocrosiTesibHAas padoTa (IOATOTOBKA K IK3aMEHY)

Kucaopoacoaep:kamue opraHnyecKue coenHeHus.
MeTtaHo51, ero NpOMBIIIICHHOE TOJTyYeHHE U TPUMEHEHNUE B TPOMBIIIIIEHHOCTH.
buonornueckoe aerictsre MetaHosa. @PU3NOJIOrHUECKOE NEHCTBUE DTAHOJIA.

[IpumeHeHne abIeTUI0B U KETOHOB B MeAUIIMHE. bruonornueckas posb.

IIpakTnyeckmne 3aHATHS:

Crnuptsl. M3yueHne XuMHUYeCKUX CBOMCTB cIUpPTOB. PacTBopeHue riuieprHa B BOJE U
B3aumoJeiicTaue ¢ runpokcunom menu (11). Pemenune pacueTHbix 3anad.

Anbaerunipl, U3y4eHue cBoMcTB. Peakius cepeOpsiHOro 3epkana

Kap6OHOBLIe KHUCJIOTHI. HOJ'Iy‘{eHI/IC " U3YYUYCHUC CBOICTB YKcyCHOﬁ KHUCJOTHEI.

Kncnoponoconepmamne OpPraHU4YC€CKUC COCANHCHUA. Pemenne 3amauq.

I'enernueckas cBA3b MCKAY OCHOBHBIMH KJIaCCaMH OPTraHUYCCKHUX BCIICCTB

[TpuMmeHeHne KUCTOPOICOICPIKALUX OPTaHUYECKUX COCTUHEHHSX B MEAUIIMHE U
(dhapmakonoruu. 3amura J0KIaa0B.

Tema 2.4
A3oTcoaep:kammue
OpraHuyveckKue
coeMHEeHHUs.
IHonumepsl

Conep:xanue y4eOHOro MaTepuasa

Amunbl. [Tonstue 06 amunax. [leppuyuHble, BTOPUYHBIE U TPETUYHBIE AMUHBI.
Knaccugukaius aMuHOB 110 TUITY YTJIEBOJIOPOIHOTO PATUKaIa M YUCITy aMHUHOTPYTII B
MoJiekyJie. ['omonoruueckue psabl NpeienbHbIX alnpaTHYECKUX U apOMaTHUECKUX aMUHOB,
M30MEPHSI U HOMEHKIIaTypa. XUMHYeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OpraHUYECKHe
OCHOBAHUS, X CPABHEHHUE C aMMHAKOM U JPYTMMH HEOPTraHUYECKUMHU OCHOBAHUSIMU.
CpaBHEHHE XUMHUECKUX CBOMCTB allM(paTHUECKUX U apOMaTHUECKuX aMUHOB. OOpa3oBaHue
aMu10B. AHWINHOBBIE KpacuTenu. [IoHATHE O CHHTETUYECKUX BOJOKHAX.

[TonmmamMu bl ¥ MOJIMAMUIHBIE CHHTETHYECKUE BOJIoKHA. [lomyuenune amuHoB. Pabotst H.H.
3uHNHA. AMMHOKHCI0THI. [ToHsATHE 00 aMMHOKHUCIIOTAX, UX KJIaccu(UKaILUs U CTPOCHHUE.
OnTrueckas u3oMepHs a-aMUHOKHUCIIOT. HoMeHknaTypa aMuHOKHUCIIOT. /IBOIICTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ IPUYUHBL. bunosspHsie HOHbL. Peakiyn
KoHJieHcauuu. [lentuanas cBs3b. benku.

CamocrosiTeibHas padora

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35
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PaznoobOpazue amuHOKHCHOT. [I[ppuMeHeHne aMUHOKHCIIOT B UX Oroorndeckast pyHKITHsL.

Hp()(l)eCCPIOHaJIBHO-OpI/IeHTI/II)OBaHHOG coaecpKkaHue

8

PA3JIEJI 3. KauecTBeHHbIE peakiuy 00HAPYKEeHHSI HEOPTAHUYECKUX M OPraHN4YeCcKNX BellecTB.

Tema 3.1. Copep:xanue yueOHOro Mmarepuasa 4
OOHapy:xeHue KadecTBeHHbIE XMMUYECKHE PEAKIIUH, XapaKTePHbIE Il OOHAPYKEHUSI HEOPTaHUIECKUX 2 OK 01, OK 02,
HEOPraHn4yecKux BeUIECTB (KAaTHOHOB U aHMOHOB). COoCTaBlIEHUE YpaBHEHUN peakiiii 0OHapyKeHUs] KaTUOHOB [— OK 04, OK 09
KAaTHOHOB M aHHOHOB. | VI rpymm u aHHOHOB, B T.4Y. B MOJIEKYJISIPHOM 1 HOHHOM (opmax. JIP 2, .9, 10,
buoaoruyeckas poab | Peakuun oOHapyXeHUs: HEOPraHUYECKUX BELIECTB B peaJIbHBIX 00BEKTaX OKPYKAIOLIEH Cpesbl. 25, 33, 35
OTJeJbHbIX HOHOB buosnorndeckast poyib HOHOB KaJIHsl, HATPHsI, KaJIbIIMs, MAaTHUS, jKeJie3a, MapraHIia ¥ MeJv, a
TaKXKe HEKOTOPBIX aHUOHOB.
Knaccugukanust mpod BobI 10 BUAY U HA3HAUEHHIO, UCXOJIS M3 €€ XUMHUUECKOTO COCTaBa.
OpraHonenTu4eckue CBOMCTBA (3amax, Mpo3pavyHOCTb, IBETHOCTh, MyTHOCTb) BOJIBL.
KucnorHocts n IICJIOYHOCTH BO/JBI. pH Cpe€abl U METOJBI €€ OIIPEACIICHUA. Kectkocth BOJbI U
METOJIBI €€ OTPE/ICIICHHS.
Buzpl skecTKOCTH BO/IBI (BpeMEHHAs U MOCTOsIHHAS ). JKECTKOCTh BO/IBI KaK MIPUYMHA BBINIAICHUS
0CaJIKOB WJIM 00pa30BaHMUs COJICOTIOKEHUH, MIMEIOIINX MECTO B OBITY U Ha IPOM3BO/ICTBE.
CocTaB coseil, BEI3BIBAIOLIUX KECTKOCTh BOJBI. XUMUYECKHE MPOLIECCHI, YCTPaHAIOIINE
YKECTKOCTb BOJbL. YPaBHEHUS! XMMUUECKUX PEAKLMM, WIUTFOCTPUPYIOUIUX MPOIIECCHI,
MIPOUCXOSIINE TIPY YCTPAHEHUHN KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMH H
XMUMUYECKUMU criocobamu. CriocoObl yCTpaHEeHHUs BCEX BUOB KECTKOCTH B 3aBHCUMOCTH OT
cocTaBa coJjieil. PemieHre sKkcriepiMeHTaTbHOM 321241 Ha BBISIBIICHHE BPEMEHHON M TOCTOSTHHOW
KECTKOCTH BOJBI.
Tema 3.2. IMpakTyeckune 3aHATHS: 2 OK 01, OK 02,
O0OHapy:keHHne OK 04, OK 09
opranmdeckux pemects | KaUCCTBEHHBIC XUMUYCCKUE PCAKINH, XaPAKTCPHBIC /s OoOHapyKEeHHsI OTACTHHBIX KIacCOB JIP 2, .9, 10,
OTIEJbHBIX KJIACCOB C OpPraHMYECKUX COEAMHEHUN: (PEHOIIOB, alIbAETUIO0B, KpaxMalia, YKCYCHOU KUCIIOTHI, 25,33, 35
HCHOJIb30BaHHEM AMWHOKHCJIOT M AP.
KayeCTBEHHbIX CocraBneHre KaueCTBEHHBIX PEAKIIUi 0OHAPYKEHHSI OPraHUIECKUX COCTMHECHUM
peakuuii OTJIENBHBIX KJIACCOB.
PA3JIEJI 4. UccienoBanne 1 XUuMHYeCKHH aHAIN3 00beKTOB Onocdepsl U TeXHOC(hepsbI
Conep:xanue yueOHOro MaTepuaJia 4
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Tema 4.1.
HccaenoBanue
00beKkTOB OUOCchepbl U
TexHochepsl

VY4eOHo-uccne0BaTeIbCKUi MPOEKT B 00JIACTH HCCe10BaHus 00beKTOB Orochepsl. O030p TeM
y4eOHO-HUCCIICA0BATEILCKUX MIPOCKTOB. AJITOPUTM BBINIOJIHEHUS TIpoekTa. OnpeesieHue
poOJIeMBI HccieToBaHusl. MeTo bl TONCKa, aHAIM3a U 00pab0oTKN HH(POPMAIIHK O TTPOEKTE B
Pa3INYHBIX UCTOYHUKAX.
O0ocHOBaHHE aKTYaIbHOCTH BHIOPAHHOM TeMbI. BhIsiBIeHUE TPOOIEMBI HCCIICIOBAHUS.
Br160p 00beKTOB 1 METO/10B HccieaoBanus. [locTaHOBKa 11eTIeil U 3a1a4 UCCIIeIOBAHUS.
Omnpenenenune npoayKra uccienoanus. OnpeaeneHne 3TaloB U COCTAaBICHUE TIaHa
HCCIICIOBAHHUSI.

IIpakTH4Yeckue 3aHATHSA:

[TpoexT (¢ yueToM Oyytieit mpodeCcCHOHAILHON ACATSIPHOCTH ) Ha aHAJIN3 HHPOPMAITUN Ha
TeMy:

HccnenoBanne 1 XUMUYECKUN aHATIH3 0OBEKTOB OHOChEpHI.

HccnenoBanne 1 aHAIN3 COCTaBa KOCMETHUECKUX CPEJICTB.

HccnenoBanne KaueCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa BEIIECTB HEOPTraHMYECKOMH
MPUPOJILI B KOCMETHYECKHUX CPE/ICTBAX.

HccnenoBanne kKaueCTBEHHOTO M KOJIMYECTBEHHOTO COCTAaBa BEIIECTB OPraHUIECKON MPUPOIBI B
KOCMETHYECKHUX CPEICTBAX.

HccnenoBanue n aHamm3 cocTaBa Cpe/ICTB OBITOBOM XUMHUH.

Biusiare kocMeTHYecKrX CPEeACTB Ha OPTaHU3M YelIOBEKa

Kocwmernka, kpacota u 370pOBbe

3amuTa npoekra: [IpencraBienne pe3yabTaToB NPOEKTa (BHICTYIIICHHE C TIPE3EHTAINECH ).

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35

HpOMe)KyTO‘lHaH aTTeCTalus - IK3aMCEH

Bcero 3a roa

O6beM o0pa3oBaTenbHOM MporpaMmbl-144y.

B ToM uncie 3aHATHS BO B3aUMOJICHCTBUY € IIpernoiaBaTenem -144y.
Jlexkuu- 70 y.

[IpakTnueckue 3ansaTus - 684.

IIpomerxyTouHas arrecTanus - DK3aMeH - 6 4
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3. YCJIOBUSI PEAJIM3ALIMUA PABOYEM ITPOI'PAMMBI YYEBHOT'O ITPEJMETA

3.1. TpeboBaHusI K MUHUMAJILHOMY MATE€PHAJIbLHO-TEXHUYECKOMY 00ecrnedeHnIo
Jliis peanmu3anuy mporpaMMbl yIeOHOTO MPEAMETa PETyCMOTPEHO TIOMEIICHHSL.
Ka0uner ecTecTBEeHHOHAVYHLIX TUCIHUIIINH
O6opynoBaHue y4yebHOro KabUHeTa:
Pabouee mecto mpenonaBarens - 11r.
[Tocagounbie MecTa MO KOJIU4YEeCTBY oOyuaromuxcs — 30mrT.
Jlocka knaccHas — 11iT.
Crenpl ”HPOPMALIMOHHBIE — 4 IIT.
YyeOHO-HArISIIHBIE ITOCOOUS.
HoyT0yk ¢ TUIICH3MOHHBIM MPOTPaAaMMHBIM 00ECTICYCHUEM U BO3MOKHOCTHIO
MOAKIIOYEHUST K HH()OPMAITMOHHO TEJIEKOMMYHHUKAITMOHHON ceT «HTepHeT» - 11mIT.
MynpTuMeniiHas ycTaHOBKa — 1 IT.
Harmnsigapie mocoOust: Habopsl MOIENICH MOJICKYJI, MOACIIA KPUCTAJUTMYECKUX PEIIETOK, KOJUICKITMI

MPOCTHIX U CJIOXHBIX BEIIECTB M KOJUICKITH MTOJIUMEPOB;
KOJIJICKIIHSI TOPHBIX TIOPOJ] © MUHEPAJIOB,
tabnuua MenneneeBa, yueOHbIe (GUIbMBI, IIU(GPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

O06opynoBaHue J1a00paTOpPHUH:

MEH3YPKH — SIIT., MAMETKUA-KAeIbHUIBI 10T, TEPMOMETPBI- SIIT, MUKPOCKOM-2IIT, JTYIIbI-SIIT.,
MIpeMETHBIC U TTIOKPOBHBIEC CTEKIIa (Ha0op), GuiabTpoBalibHas Oymara (Habop), CTEKIISTHHbIC
npooupku — 10mT, pe3snHOBBIC TPOOKH (KOMITIEKT), (POHAPUKHU -2IIT., HAOOP PEaKTHBOB,
CTEKJITHHBIC TTAJIOYKH (Ha0Oop), IITATUBBI TSI TIPOOUPOK-2ITIT.

3.2. UupopmannoHHOe o0ecniedyeHre peain3alui MPOrpaMMbl
Jnis peanu3anuu nporpaMmbl OMOIHOTEUHBIH (OHT 00pa30BaTEIbHON OpraHU3aluU UMEET
neyaTHble M 3JIEKTPOHHBIE oOpazoBaTenpHble ¥ HMH(OpPMAIMOHHBIE  PECYPCHI
JUTS MCTIONIB30BaHUsI B 0OpazoBaTenbHOM mporecce. [Ipu GpopmupoBannu OnbmmoreqHoro ¢GpoHmaa
o0pa3oBaTeNbHON OpraHu3aluei BHIONpaeTcss He MEHee OIHOTO U3JIaHMsI U3 NIePEUUCICHHBIX HIDKE
MeYaTHBIX M3JaHUK M AJIEKTPOHHBIX M3JIaHWH B KA4eCTBE OCHOBHOTO, TIPU 3TOM CIHCOK MOXET
OBITH JJONOJTHEH HOBBIMH HU3JJaHUSIMU.

3.2.1. OcHOBHBIE 3JIEKTPOHHbIE U3JAHUSA

1. babkos, A. B. Xumus : yuebnuk / A. B. badkos, T. . bapa6anosa, B. A. ITonkos. -
Mocksa : I[DOTAP-Meana, 2020. - 352 c. : ui. - 352 c. - ISBN 978-5-9704-6149-5. -
Texcr : osnektponsbii // OBC "Koncymprant crygenta" : [caifit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970461495 .html.
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3.2.2. JlonoJTHUTEIbHbIE HCTOYHHKH

2. Oprannyeckass xumus : yueOnuk / C. D. 3ypabsH, A. Il. JIy3un ; mox pea. H. A.
TrokaBkuHOM. - Mocksa : [DOTAP-Menua, 2022. - 384 c. - ISBN 978-5-9704-6787-9. -
Texct : onextponsbii // OBC "Koncymprant ctygenra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970467879.html

3. OOmast u HeopraHuueckas XUMHUS s (papMaleBTOB: YYEOHHK M TNPAKTHKYM IS
cpennero npodeccronamsHoro obpazoBanus / B. B. Herpebeuxuii [u ap.]; mox obmei
penakuueir M. FO. benaBuna, B. II. CepreeBoit. — MockBa: WznarensctBo HOpaiir,
2020. — 357 c. — (IlpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-02877-5. —
Texcr: anexkrponnsiii / DbC HOpaiit [caiit]. — URL: https://urait.ru/bcode/433401

4. Hopomuuckuii, 1. U. Xumusa. YueOnuk maus 10 (11) ximacca oOmieoOpa3oBaTeIbHBIX
opranu3zanuii. bazossiii yposens / 1. V. Hoommuckwuii, H. C. HoBommHckas. - 3-e 3.
- Mocksa : Pycckoe ciioBo - yaeOnuk, 2021. - 192 c¢. (MaHOBanmonHas mikona) - ISBN
978-5-00092-381-8. - Tekcrt : anekrponnsiii // DBC "KoncynsTanT crygenta” : [cailT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785000923818.html. - Pexxum nocryna
: TIO TIOJIIIMICKE.

Ilepeyenr uWHGOPMAIMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX NPH OCYHIeCTBJIECHHH
o0pa3oBaTe/IbHOI0 Mpolecca MO AUCHHUILINHE, BKJIKYasi INepedyeHb MNPOrpaMMHOI0
o0ecneueHusi, NpogeccCHOHAIbHBIX 0a3 JAHHBIX U HMH(OPMANMOHHBIX PECYPCOB CETH
HNuTepHeT

Ne
HaumeHnoBanue

n/n

1 Omneparmonnas cuctema Microsoft Windows
JlunieH3noHHOE MpOorpaMMHOE obecrieueHue U 6a3bl TaHHbIX:
Microsoft WINHOME 10 Russian Academic OLP ILicense CyOnuiieH3nOHHbII
noroop Ne 67307590 ot 31.08.2018 6eccpounblif)
Google Chrome (CBob6oano pacmpoctpansemoe I10),
AntuupycHas nporpamma ESET Endpoind Security (muuensus ESET NOD32 Smart
Security Business Edition).

3 CIIC «I"apant»: http://www.garant.ru/

4 DnekTpoHHO-0nbroTeuHas cucrema - O6paszoBatenbHas wiargopma [IPRbooks:
https://www.iprbookshop.ru

5 DnekTpoHHO-0nOMoTeyHas cucreMa «KOHCYJIBTaHT CTyIeHTa
https://www.studentlibrary.ru

6 ABTOMAaTU3MPOBaHHAS CUCTEMA, Ha TUIaTGopMe HHPOPMAIIMOHHOMN 000JIOUKH MopTaia
InStudy https://dist.tknz.ru/

7 Enunoe okHO goctyna k nHGOpMalMOHHBIM pecypcam: http://window.edu.ru/

3.3. BocnurarenbHas COCTABJSIOIAA NPOrPAMMBI
BocnuratenpHass cucreMa B KOJUIE[KE HampaBieHa Ha (OPMHPOBAHHWE M pPa3BUTUE
UHTEJIJICKTYallbHOM, KyJbTYPHOM, TBOPYECKOW, HPABCTBEHHOM JUYHOCTH OO0ydYaromerocs,
OyAyIIero crenuaniucTa, coueTaromero B cede npodeccuoHanbHble 3HAaHUA M YMEHUS, BHICOKHE
MoOpajbHble W MATPUOTHUECKHE KadecTBa, OO0JaJaoliero MNpaBOBOW M KOMMYHHKAaTHUBHOM
KYJIbTYpOH, aKTUBHOU I'PAKJAHCKOU MTO3ULIUEH.

3.4. OcoOeHHOCTH OpraHu3anvu OO0yYeHUs JJIs1 JHI ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMM 310POBbS

Konnemx mnpenocTaBisieT WHBajIWAaM W JIMIIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
30pOBbs (10 WX 3asBICHHIO) BO3MOXXHOCTH OOYYEHHs IO 0Opa3oBaTEeNbHON Iporpamme,
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YUYUTBIBAOIIEH

0COOEHHOCTH  UX

MCUXO0(PU3UIECKOTO

pa3BUTHA,

BO3MOYKHOCTEH U, MPH HEOOXOIMMOCTH OOecrieuynBaromieil KOPPEKINI0 HApYILIEHUH pa3BUTHS U
COLMAJIBHYIO aJaNTalli0 YKa3aHHBIX JIUII.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHMSA YYEBHOI'O

INPEIMETA

KOHTpOJIB U OICHKa pE3YyJIbTAaTOB OCBOCHU y‘-I€6HOFO npeamMeTa «XUMUD»
OCYHICCTBJIACTCA IMPCIIOAAaBaTCICM B IIPOLECCE NPOBCACHUSA y‘-I€6HBIX U TPAKTUYCCKUX

3aHATUH, TEKYILETO U II

POMEXYTOUYHOT'O KOHTPOJIS.

Ooman

Pa3zpnen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3a1aq
npodeccrnoHaNbHOI
NesTeTbHOCTH
MPUMEHUTEIBHO K
Pa3INYHBIM
KOHTEKCTaM

Pasgen 1. Tema 1.1, 1.2, 1.3,
14,15,16,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
2.4

Pazgen 3. Tema 3.1, 3.2
Pasnen 4. Tema 4.1

OK 02. Ocy1ecTBasiTh
MOWCK, aHATTU3 U
WHTEPIPETALNIO
nH(pOopMaIuy,
HEOOXOIUMOH I1JIsT
BBITTOJIHCHUS 32144
MpoQeCCuOHAIBHON
eI TEeTbHOCTH

Pasgen 1. Tema 1.1, 1.2, 1.3,
14,15,16,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
2.4

Pazgen 3. Tema 3.1, 3.2
Pa3znen 4. Tema 4.1

OK 04. Paborats B
KOJIJICKTUBE U
KoMaH e, 9P (HEKTUBHO
B3aHMOJCHCTBOBATH C
KOJIJICTaMU,
PYKOBOJICTBOM,
KJIIMCHTAMH;

Pazgen 1. Tema 1.3, 1.4.
Pazgem 2. Tema 2.2, 2.3, 2.4
Pazgen 4. Tema 4.1

OK 07.
ConelicTBOBaTh
COXPaHEHUIO
OKpY>KaroIen Cpeibl,
pecypcocOepekeHutIo,
A pexTHBHO
NIECTBOBAThH B
Ype3BhIYAITHBIX
CUTYaITUIX

Pa3zngen 1. Tema 1.3
Pazgenm 2. Tema 2.2,2.3
Paspgen 4. Tema 4.1

Texkyuuii KOHTPOJIb:
- poHTATBHBIN YCTHBIN U
MACbMEHHBIN OIPOC,

- TECTUPOBAHUE;

- XUMUYECKHUH TUKTAHT 10 TeMe
pasznena;

- o1ieHKa paboTsl ¢ Tabmuueit . 1.
Menzeneesa u TaOIULIEH
PacTBOPUMOCTH;

-BBITTOJTHEHNE KOHTPOJIBHBIX PaboT
M0 TeMaM JUCIUILTUHBL;

- OIPOC TI0 UHAWBHYaTbHBIM
3aJIaHUsIM;

- pelIeHrEe CUTYaIMOHHBIX 33134,
- OIIEHKa COCTaBIECHHBIX pedepaTos,
JIOKJIaJ0B, COOOIIEHUI;

- 3aIUTa IPOEKTOB, MPE3CHTAIUH,
TBOPYECKUX pabdoT,

- MpakTU4ecKue (OIeHKa
PE3yJIbTaTOB BBITOJIHCHUS
MPAKTUYECKUX padoT)

IMpoMe:kyToUHASI aTTECTAIUS:
JK3aMeH — OLICHKa OTBETa Ha
BOIPOCHI OMJIeTa B YCTHOW U
MUCEMEHHOU hopme

O1eHKa TMYHOCTHBIX PE3YIbTaTOB MOKET OBITh MPOU3BE/IEHA C IPUMEHEHUEM
- He NepcOHUPUIMPOBAaHHAs (XapaKTepu3yrolas JOCTIKEHUs B y4yeOHOM rpymie, y
KOHKPETHOI'O IeIarorn4eckoro paboTHHKa, B 00pa30BaTEIbHOW OPraHU3aIMH B LIEJIOM);
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- KayecTBeHHas (M3MEpEeHHAsi B HOMHHATHBHOM IIIKaJe: €CTh/HET);
- KoNn4yecTBeHHast (M3MepeHHasi, HalpuMep, B paHTOBOH IIKaje: 00Jblle/MEeHbIIIe);

- HHTerpajbHas (OLEHEHHAs C MOMOIIbIO KOMIUIEKCHBIX TECTOB, HOPT(OINO, BHICTABOK,
Mpe3eHTalHi);
- muddepeHnrpoBarHas (OLIEHKA OTACIbHBIX ACIIEKTOB PA3BUTHUA).
[Tpu 5TOM MOTYT TIpEyCMaTPUBATHCS CIETYIOIINE METOIbI OLICHUBAHHS:
- HabmoieHue; MnopT¢OINO; SKCIEPTHAS OLEHKA; CTaHAaPTU30BaHHbIE ONIPOCHUKH;
- IPOCKTUBHBIE ~ METO/bI; CAMOOIEHKA; AaHajlh3 MPOAYKTOB  NEATEIBHOCTH  (IIPOEKTOB,
MPAaKTUYECKUX, TBOPYECKUX paboT) U T.1.
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