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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IPEIMETA

1.1. MecTto y4eOHOro npeaMera B CTPYKType OCHOBHOM NpodeccHoOHATbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

VYuebnsrii npenmer OVYI1.0.12 Xumus SBiIseTCS MPEIMETOM 10 BBIOOPY U3 0053aTEBHBIX
MpeAMETHBIX obJacTelt 001eo0pa3oBaTebHOTO UKIIa 00pa3oBaTenbHOU porpammel CI1O B
cootBercTBUU ¢ PI'OC CIIO no cnenuansHoct 34.02.01 Cectpunckoe neno.

1.2. llesin 1 niIaHMpYyeMble pe3yJabTaThl OCBOCHHS YUeOHOr0 mpeaMeTa.
Heau u 3a1a4u yueOHOT0 NpeaMeTa

dopmupoBaHUe y 00YJaIONINXCS XUMHUUECKOW COCTABIIAIONIEH eCTECTBEHHO-HAYYHOH
KapTHUHBI MUPA KaK OCHOBBI IPUHSITHSI PEIICHUN B )KM3HEHHBIX U ITPOU3BOJICTBEHHBIX
CUTYaIlHsiX, OTBETCTBEHHOT'O TIOBEACHUS B TIPUPOIHON Cpere.
3amauu JUCIUTUIMHBIL:
1) copMHpOBATH TOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX MPOIIECCOB U
SBIICHUH B OKpYKalollel cpefie, eJIOCTHOM HayuHOM KapTUHBI MUPA, B3AaUMOCBSI3U 1
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;
2) Pa3BUTh YMEHHUSI IPOBOUTH PACUETHI 10 XUMUYECKUM (HOpMyTiaM U YpaBHEHUSIM
XUMHYECKHUX PEaKIUil, INIAaHUPOBATh U HHTEPIIPETUPOBATH PE3yIbTAThl XUMHUYECKIX
9KCIIEPUMEHTOB,
3) cOpMHPOBATH HABBIKY MPOBEICHHSI XUMHUYECKIX dKCIIEPUMEHTAILHBIX UCCIICAOBAaHUI C
coOI0ICHHEM MPaBUJI 6E30MaCHOT0 OOpAIEHUs C BEIIECTBAMH U TaOOPaTOPHBIM
000pyI0BaHHEM;
4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLIEHUBATh, IPOBEPATH HAa JOCTOBEPHOCTh U 00001IATh
UHPOPMALINIO XUMUYECKOTO XapaKTepa U3 Pa3IMuHbIX HCTOUHUKOB;
5) c(OopMHPOBATH YMEHUS IPOTHO3UPOBATH MOCIIEACTBUS CBOEH EATEIBHOCTH U
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MTPOIECCOB;
6) c(popMHpOBATH TOHUMAHNE 3HAUUMOCTH JIOCTUKEHUN XUMHUUECKOW HAyKH U TEXHOJIOTUI
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOICTBEHHOU cep.
Copneprkanue mporpamMmMbl 00111e00pa30BaTeIbHON TUCHUILTUHBI «XUMHsD HAIIPaBJIEHO Ha
JIOCTI)KEHHUE Pe3yIbTaTOB €€ u3ydeHus: B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC COO c¢ yuetom
npodeccronanbHoi HanpasaeHHocTH PI'OC CIIO

IlnannpyemMble pe3y/ibTaThl OCBOCHHSI YUeOHOT0 NpeMeTa B COOTBETCTBHUU €
®PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHune yueOHbIi npenmet umeet npu popmupoBanuu u pazsutun OK 01, OK
02, OK 04, OK 07.

Y4eOHbIif mpeAMeT JOHKEH CIIOCOOCTBOBATH PA3BUTHIO JTMUYHOCTHBIX pe3ynbTaToB JIP 2,
4,5,6,9,10, 13,21, 24 B cootBercTBHM ¢ [Iporpammoii Bocriutanust ooyuatomuxcs YYTIOO
®dapmaneBruyeckuil kosemk «Hosble 3HanuA» 1o cnenuanbHocTu 34.02.01 CecTpuHckoe
JIeno.



Kox v HanmenoBanue
(popmupyembIX
KOMIIEeTeHIM A

Ilnanupyembie
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IpenmerHbIe

OK 01. Beibupats criocoObt
peleHus 3a1aq
npoQeCcCuOHATHLHON

e TeIIbHOCTH
PUMEHHUTEIBHO K

a3 IMYHBIM KOHTEKCTaM

B yacTi TPy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPY/Y, OCO3HAaHUE IEHHOCTH MacTepCTBa,
TpynoIrooue;

- TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKON U
COLIMAJIbHOW HAIPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMUPOBATbD,
[UTAHUPOBATH U CAMOCTOSITEIILHO BBIITOJIHATH TAKyIO
NesITeNIbHOCTD;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
NesITeNIbHOCTH,

OBy1ajeHNe YHMBEPCAJIbHBIMH Y4eOHbIMH
M03HABATEJIbHbIMHU JAelCTBUAMM:

a) 0a30BbIe JIOTHYECKHE 1eiiCTBUS:

- CaMOCTOSATENbHO (POPMYIUPOBATH U AKTYyaJIM3UPOBATh
poOJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK UM OCHOBAHMUS
TSI CpaBHEHU S, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OTPEAETATh LEeNU ACATeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUH UX TOCTIKECHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHUBOPEYUS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTh KOPPEKTUBHI B IESATEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YyIbTATOB LIEJSIM, OLICHUBATH PHUCKH
[OCTIe/ICTBUI JeSATETbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE TP PEIICHUH
PKH3HEHHBIX MPo0IeM;

0) 0a30BbIE HCCJIeI0BATEIbLCKUE TeHCTBHS:

- BJIJIETh HaBbIKAaMH Y4e€OHO-HCCIIEeI0BATEIbCKON U
MPOEKTHOM JIeATEIIbHOCTH, HABBIKAMH Pa3peIICHUS
npobiem;

- BBISIBJIATH TIPUIMHHO-CIIC/ICTBEHHBIC CBSI3U U

AKTYAJIM3UPOBATH 3a/1a1y, BBIABUI'ATh THIIOTC3Yy €€ PCIICHMU,

- BJIQJETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAFOIINE TTOHATHS (XMMUYECKUH
DJIIEMEHT, aTOM, JICKTPOHHAsI 000JI0YKa aToma, s-, p-, d-
PIIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYIIa,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTETIEHb
OKHCJICHUS, XUMHUYECKas CBSA3b, MOJIb, MOJISIPHAS Macca,
MOJIIpHBIN 00BEM, YTIIEPOIHBIN CKeeT, (hYHKIIMOHATbHAS
rpyIina, pajuKai, U30MEepHs, U30MEPbI, TOMOJIOTMYECKHI
s, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPOI- U
Q30TCO/ICpPKAIINE COSTUHEHUSI, OMOJIOTMYECKU aKTUBHBIC
BellecTBa (YrIeBOIbI, XKUPHI, OCIKH), MOHOMED, MOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS,
KpUCTA/UIMYECKasl PEIlIeTKa, TUIIbl XUMUUYECKUX PeaKIui
(OKHCIMTENIbHO-BOCCTAHOBUTEIBHBIE, IK30- U
OHAIOTEPMUYECKUE, PEAKIINU HOHHOTO 00MEHa), pacTBOp,
PIIEKTPOJIUTHI, HEANEKTPOJIMUTHI, JIEKTPOJIUTHYECKAS
JMCCOLMALMsl, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PEaKui, XUMHUIECKOE PABHOBECHE), TEOPHH
1 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHUSI OPTaHHYECKUX
BemecTs A.M. byTiepoBa, TeoOpHst JIEKTPOITUTHYECKON
nuccouranuu, nepuoauueckui 3akon /[.M. Menneneesa,
3aKOH COXPaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUU, (AKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0C30I1aCHOM HCIT0JIb30BaHUH BaXKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
[MPAKTUYECKOW JIESITEIbHOCTH YEIOBEKA;

- YMETh BBIABJISTh XapaKTEPHbIC MPU3HAKUA U B3aUMOCBSA3b
M3y4YECHHBIX MMOHATUH, IPUMEHSTh COOTBETCTBYIOLIME
[MOHSTHS TP ONTMCAHUU CTPOCHUS U CBOMCTB

HCOPTaHNUYCCKUX U OPIraHNYCCKUX BCIICCTB U UX




HAaXOJUTh apTYMCHTBI JJIs1 1O0KA3aTCIIbCTBA CBOUX

YTBEPKICHUM, 3a1aBaTh [IapaMeTPbl U KPUTEPUH PELLICHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B X0OJIC PEIICHHS 3a/1a41
PE3YNbTAThI, KPUTUIECKH OI[CHUBATh UX JJOCTOBEPHOCTb,
[TPOrHO3MPOBATh K3MECHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B MTO3HABATEIILHYIO U
[IPAKTUYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC UJCH, IIPEIJIaraTh OPUTHHAILHBIC
[1OJIXO0JIbI K PEILICHUS;

- CHOCOOHOCTh MX MCITO/Ib30BaHUs B IT0O3HABATEILHON U
COLIMAJILHOU MTPAKTHKE.

[PEBPAILICHU; BBISBISTh B3aUMOCBSA3b XUMHUECKUX
3HAHUI C MOHATUSIMU U MPECTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMETb KCI0Ib30BaTh HAUMEHOBAHUS XUMUYECKUX
COCJUHEHMH - BJIaJIETh CHCTEMOMN XUMHUYECKNX 3HAHUM,
KOTOpasi BKJIFOUAET: OCHOBOIIOJIATAIOIINE TTOHSITHS
(XMMHYECKHUI 2JIEMEHT, aTOM, 3JIEKTPOHHAs: 000J109Ka
aToMma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIIA ATOMOB, FOH,
MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
CTETEeHb OKHUCIICHUS, XUMUYECKas CBI3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00beM, YIIIEpOIHBINA CKETeT,
(yHKIMOHATBHAS TPYIITA, PaIuKall, U30MEpHs, U30MEPHI,
FOMOJIOTUYECKHUM psAJl, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPO/I- M @30TCOIePKAIINE COSAMHEHUS,
OMOIOTMYeCKH aKTUBHBIE BEIIeCTBa (YIJIEBOIbI, JKHUPHI,
OeIIKH), MOHOMED, MOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHU S, KpUCTAJUITMYECKas
peIIeTKa, TUITBI XUMUYECKUX PeakIni (OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC, 9K30- U SHIOTEPMHUUECKHUE, PEAKITTT
MOHHOTO 00MEHa), pacTBOP, SJEKTPOIHTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs TUCCOLIUALIHS,
OKHUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOU
peaKIfy, XUMUUYECKOe PaBHOBECHE), TEOPUHU U 3aKOHBI
(Teopust XUMUYECKOTO CTPOSHUSI OPTaHUYECKUX BEIIECTB
A.M. BytiepoBa, Teopus 31€KTPOIUTUYECKOM
nuccouranuu, nepuoauueckui 3akon /[.M. Menneneesa,
3aKOH COXPAHEHUST MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (AKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOTYyYEeHUU U
0E€30IMaCHOM HCITOIb30BaHUH BaXKHEHUIIINX
HEOPraHUYECKNX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAaKTUYECKON JIEATETbHOCTH YEJIOBEKA;

- YMETb BBISIBIIATh XapaKTepPHbIC MPU3HAKU U B3aUMOCBSI3h

M3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIIUC




[MOHATHUS [IPU ONIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX
[IPEBPAILCHHI; BBISBIATH B3aUMOCBS3b XUMHUYECKUX
3HAHUH C IIOHATHUIMH U NPEICTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

- YMETb HCII0JIb30BATh HAUMEHOBAHUSA XUMUYECKUX
COEIMHEHUI MEXIYHAPOIHOIO COK03a TEOPETUUECKON U
[IPUKJIAJHOW XUMUHU U TPUBUAJIbHBIC HA3BAHUS
BaKHEHIIINUX BEIIECTB (3TUIICH, alleTUJICH, TJIMLEPHH,
(benon, hopmanpaerua, yKCycHast KUCIOTa, TIUIHH,
YTapHBIH a3, YIIIEKUCIIbIA ra3, aMMHAK, raleHas
M3BECTb, HETAIlIEHAs! U3BECTh, IUTHEBAs COJA U IPYTUX),
COCTaBIATH (OPMYJIIbI HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIECTB, YPABHEHUS XUMUUECKUX PEAKIMM, OOBACHATH
X CMBICIT; TIOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIMMH SKCIIEPUMEHTAMU
1 3aMKMCSIMU YPABHEHUI XUMHUECKUX PEaAKIIMiA;

- YMETh yCTaHABIUBATh IIPUHAJJIEKHOCTh N3YYEHHBIX
HEOPraHNYECKUX U OPraHUYECKUX BEUIECTB K
OIIPEIETICHHBIM KJIacCaM U IpyIIaM COCIUHEHU,
XapaKTEepPU30BaTh X COCTAaB U BaYKHEWIIINE CBOMCTBA;
OTpeNeNATh BUABI XUMHUECKUX CBs3el (KOBaJeHTHas,
MOHHAsI, METAJJINYECKasl, BOAOPOIHAS ), TUIIBI
KPUCTANIMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBATD
XUMHAYECKHUE PEAKIIVH;

- c(opMHUPOBATh MPEJCTABICHHS: O MaTEPUATBEHOM
€AMHCTBE MUPA, 3aKOHOMEPHOCTSX U TO3HABAEMOCTH
SIBJICHUM IIPUPOJBL; O MECTE U 3HAYCHUU XUMUU B
CHUCTEME €CTECTBEHHBIX HAYK U €€ POJiu B 00eCreueHnn
YCTOMYMBOT'O pa3BUTHUS YEJIOBEUECTBA: B PELICHUU
po0JIeM HKOJIOrMUECKOM, SHEPreTHYECKON U MUILEBOM
0€301acHOCTH, B pa3BUTUHU MEIHUILIMHBI, CO3JaHUHM HOBBIX
MaTepHUaloB, HOBBIX HICTOYHUKOB SHEPTHH, B
00eCreyeHNH PallMOHAIBHOTO PUPOJIONIOIH30BaHMS, B




(hopMUPOBaHUH

MUPOBO33PEHUS U 00IIeH KyIbTYpHhl UEIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpelie;

- BJIaJIeTh CUCTEMOIN XMMHUYECKUX 3HAHUM, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOIINE TOHATHS
(JIOTIOJIHUTENBHO K CUCTEME MOHATUH 6a30BOT0 YpOBHS) -
M30TOIBI, OCHOBHOE U BO30YXI€HHOE COCTOSIHUE aToMa,
ruOpuau3aIys AaTOMHBIX OpOUTaIel, XUMUYeCKas CBS3b
(" " m"", KpaTHbIE CBSI3U), MOJISIpHAsI KOHIIEHTpALus,
CTPYKTYpHas popMmyia, U30MepHs (CTPYKTypHas,
reoMeTpuyeckas (LUC-TpaHC-U30MEPHsI), THIIbI
XMMUYECKUX peakil (roMO- U reTepOreHHbIE,
oOpaTuMbIe 1 HEOOPATUMBIE), PACTBOPHI (HCTUHHBIE,
ITUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOIUPATHI, CTENICHb
TVICCOIMALINH, YJIEKTPOJIN3, KPEKUHT, pU(OPMUHT);
TEOPHH U 3aKOHbI, 3AKOHOMEPHOCTH, MUPOBO33PEHUECKUE
3HaHWS, JIeKAIIMe B OCHOBE TIOHUMAaHUS IPUIMHHOCTH H
CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, COBPEMEHHEIE
[PEeICTaBICHNS O CTPOCHUHU BEIIeCTBA HAa aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX;
[PEeCTaBICHNUS O MEXaHU3MaX XUMUYECKUX peaKIuii,
TEPMOJIMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX IPOTEKaHUs, O XUMUYECKOM PaBHOBECHH, AUCIIEPCHBIX
cucTemax, aKkTOJIOTUYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MaCHOM HCIOIb30BAHUU
BKHEUIIINX HEOPTAHWIECKUX M OPTaHNYECKHUX BEIIECTB B
OBITY M IPAKTUYECKOMN JIEATEIIbHOCTH YEIOBEKa; 00IINX
HAYYHBIX IPUHITUIIAX XUMHYECKOTO IPOM3BOJICTBA (HA
prMepe IPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUAKa,
MeTaHoJIa, mepepaboTKu HEPTH);

- YMETh IPOBOJUTH PACUYETHI 10 XUMHUECKUM (popMyam
1 YPaBHEHUSIM XUMHUECKUX PEAKIUH C UCTIOIh30BAHUEM
(bu3nueckrx BeauunH (Macchbl, 00beMa ra3oB, KOJINYECTBA




BEIIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOMN

CTOPOHBI: PACYETHI 10 HAXOXKACHUIO XUMHUYECKON
(hOopMyIIbI BEIIECTBA; pacueThl Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIH OAHO U3
MCXOJHBIX BEILIECTB JAHO B BUJE pacTBOpa C
OIpeCIICHHON MacCOBOM 10JIel paCTBOPEHHOTO
BEIIECTBA MJIU JIAHO B U30BITKE (MMEET IPUMECH);
[pacueThl MacCOBOM MM OOBEMHOM JI0JIM BBIXOJA
MPOIYKTa PEaKIMH; PacyeThl TEIUIOBOTO Y deKTa
peakiuii, 00beMHBIX OTHOIICHUI T'a30B;

- YMETh BBIBIISATH XapaKTEPHbIC TPU3HAKHA U B3aUMOCBSI3b
M3YYECHHBIX TOHATHM, TPUMEHATH COOTBETCTBYIOIINE
MOHATHS TIPH ONIMCAHUU CTPOCHHUSI U CBOWCTB
HEOPraHMYECKUX U OPraHNYECKHUX BEIIECTB U UX
[IPEBPAILICHHIA; BBISBIIATH B3aUMOCBS3b XHUMHYECKHIX
3HAHUU C TIOHSATUSMU U MPEACTABICHUSIMH JIPYTHX
[peIMeTOoB ISl 00JIee OCO3HAHHOTO TOHUMAaHUs U
00BsICHEHUS CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA;
MCTI0JIb30BAaTh CUCTEMHbBIE XUMHUECKUE 3HAHUS IS
0O0BSICHEHUS ¥ TPOTHO3UPOBAHHUS SIBIICHHIA, IMEIOIITIX
€CTECTBEHHOHAYYHYIO IPUPO.Y;

- YMETh UCIIOJIb30BaTh HANMEHOBAHHS XUMHYECKIX
COEMHEHUHN MEXTYHAPOJHOI'O COK03a TEOPETUYECKON U
MPUKJIQJTHOW XUMUW ¥ TPUBHATbHBIC HA3BAHUS BEIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIacCaM OPraHMYECKUX U
HEOpPraHMYECKUX COEIMHEHUI; NCII0JIb30BaTh
XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIeHUS (hOpMyIT
HEOPTaHMYECKUX BEIIECTB, MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpAILIEHHBIX U
CKEJIETHBIX ) (POPMYII OpraHUYECKHX BEUIECTB; COCTABIISTh
YPaBHEHMsI XUMUYECKHX PEaKkIiil U pacKpbIBaTh UX
CYILIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakni
[OCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OajlaHCa ITHX




peaxuii; peakiuii HOHHOro 0OMeHa IyTeM COCTaBICHUS
WX TOJIHBIX U COKPAIICHHBIX HOHHBIX YPAaBHEHMUI;
peaKkuuii THIpOoJIN3a, peakiui

KOMIUIEKCOOOpa3oBaHus (Ha mpuMepe
'1IPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUSA);
[MOATBEPIK/IATh XapaKTEPHbIE XUMUYECKHUE CBOWCTBA
BEILECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINA;

- YMETh KJ1accu(UIUpOBaTh HEOPraHUUECKHUE U
OpraHWYEeCKHE BEIIECTBA M XUMHUUECKHUE PEaKIIUH,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIACCU(PUKALINY U3YJ4aeMbIX XHMHUECKUX O0OBEKTOB;
XapaKTEPU30BaTh COCTaB U BaKHEUIIME CBOMCTBA
BEILIECTB, IPUHAJICKAIIUX K ONPEICTCHHBIM KJIaccaM U
rpynmnaM CoeMHEeHUM (MPOCThIE BEIIeCTBa, OKCH/IBI,
THJIPOKCHJIBI, COJIH; YTIICBOIOPOJIBI, POCTHIC d(DUPHI,
CIIUPTHI, PEHOIBI, alTbJETU/Ibl, KETOHBI, KAPOOHOBHIE
KHCJIOTBI, CJIOKHBIE 3(UPBI, KUPBI, YTIEBOAbI, aMUHBI,
AMUHOKHCIIOTBI, OCJIKH); MPUMEHSTh 3HAHUSI O COCTaBE U
CBOMCTBAX BEILECTB ISl SKCIIEPUMEHTAIBLHON MPOBEPKU
TUITOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN TPOTEKAHUS
XUMUYECKUX PEAKIUN U TPOTrHO3UPOBAHUS
BO3MOKHOCTEN X OCYILECTBIICHHUS;

- YMETb MOATBEPKIaTh HA KOHKPETHBIX MPUMEPaxX
XapakTep 3aBUCHMOCTH PEAKIIMOHHON CITIOCOOHOCTH
OpraHUYeCKUX COEAMHEHHUI OT KPaTHOCTH U THIA
KkoBajieHTHOM cBsi3u (" " 1 ""), B3aMMHOTO BIUSHUS
ATOMOB M T'PYIIIT aTOMOB B MOJIEKYJIAX; & TAK)KE OT
0COOEHHOCTEHN pean3aluy Pa3InIHbIX MEXaHU3MOB
[POTEKAHUs PEaKIIUii;

- YMETh XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YXJI€HHOM COCTOSIHHH) U HIOHOB
XUMHYECKHUX 3JIEMEHTOB | - 4 mepuonos Ilepuognueckoi

cucteMsbl /.M. MeHaeneeBa U UX BaJICHTHBIS
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n.n

BO3MOKHOCTH, UCTIOJIB3Y mmoHsATus "s", "p", "d-
HIIEKTPOHHBIE" OpOUTANIN, JHEPIETUUECKUE YPOBHH;
0OBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX MU COCTUHEHUI
10 TIEpUOJIaM U TPYIIIaM;

OK 02. Ucnonb3oBatb
COBPEMEHHBIE CPEJICTBA
[OMCKa, aHaJIu3a U
MHTEPIIPETALUN
nH(pOopMaLuu, 1
VH(OpMallMOHHbIE
TEXHOJIOTUH JIIs
BBIMIOJTHEHMS 3a/1a4
podeccnOHAIBLHON
eI TEIbHOCTH

B 00,1aCcTH IEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- c¢(OpMHUPOBAHHOE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON
[IPaKTUKH, OCHOBAaHHOI'O HA JIUAJIOTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
[1OJINKYJIbTYPHOM MHPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOM U UUTATEIbCKON
KYJIbTYpPbl KaK CPE/ICTBA B3aUMOJEHCTBUS MEXKY JTHOAbMU U
[O3HAHUS MHPA;

- OCO3HAHME LIEHHOCTHU HAyYHO! JeSTENIbHOCTH, TOTOBHOCTh
OCYLLECTBIATh NPOEKTHYIO U UCCIIEI0BATEIbCKYIO
NesITeIbHOCTh MHAUBUAYAIbHO U B TPYIIIE;

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJIbHbIMHU JAeliCTBUAMM:

B) padoTa ¢ uH(popMalueii:

- BJIaZIETh HaBbIKAMU MOJTy4yeHUs1 HH(POpMaLuu 13
ICTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh
[MOMCK, AaHAJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALINIO
MHGOpMAaIUY Pa3IMYHBIX BUJOB U (OPM IpeICTaBICHHUS;

- cO3/1aBaTh TEKCTHI B PA3JINYHBIX opMaTax ¢ y4eTOM
Ha3HauYeHUs MH(OPMAIMK U 1IeJIEBON ayAUTOPUH, BEIOUpast
ONTHUMaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3AlHH;

- OLICHHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTh HH(OPMALIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM
HOpMaM;

- HCII0JIb30BaTh Cpe/icTBa HH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEeIICHUN

KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX

- YMETb IJIAHUPOBATH U BBIMOJIHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HArpeBaHUU, MOJIYYCHHE ITHUIICHA U H3yYEHUE €TO
CBOICTB, KAUECTBEHHBIE PEAKIIUU HA aJIbJIETH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; AeHaTypalus OEIKOB MPU
HarpeBaHUU, LIBETHBIE PEAKLIUU OEJIKOB; IPOBOJUTD
[pEaKIuu HOHHOTO OOMEHa, OTMPEAEIATh CPEIy BOIHBIX
[PacTBOPOB, KAYECTBEHHBIC PEAKLIMHU HA CyIb(at-,
KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHS;
pelaTh AKCIIEpUMEHTaIbHbIE 33J]a4l 110 TEMaM
"Mertamuibl" u "HeMeraisl'") B COOTBETCTBHH C
[paBUJIaMU TEXHUKH 0€30IaCHOCTH MpHU 0OpAaILEHUH C
BEIIECTBAMH U JJaOOPaTOPHBIM 000PY/IOBaHUEM;
[IPEJICTaBIATh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dopMe 3anucu ypaBHEHHH COOTBETCTBYIOIUX PEAKIMNA U
(opMyIMpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HH(POPMALIHIO,
[10JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
nHpopMaluu, ceTb IHTEpHET U JpyTHe);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O MO3HAHUS
BEIIECTB M XUMHUYECKUX SBJICHUH (HaOII0/IeHueE,
M3MEpeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMETh IPOBOJUTH PACUYEThI 10 XUMHUECKUM (popMynam
1 ypaBHEHUSM XHUMUYECKUX PEaKIUi C UCIIOJIb30BAaHUEM
(U3NUECKUX BETUYMH, XapaKTePU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE
YCIIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA; UCIIOJIb30BaTh

CUCTCMHBIC XUMHWYCCKUC 3HAHWA IJI IPUHATUSA peH_IeHI/Iﬁ
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3asa4 ¢ coOIroeHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI, peCypcocOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

- BJIAJICTh HaBBIKAMHU PACIIO3HABAHUS U 3aLIUThHI
nHpopManuy, THPOPMAITUOHHOMN 0€30MaCHOCTH JIMYHOCTH.

B KOHKPETHBIX KU3HEHHBIX CUTYallMIX, CBA3AHHBIX C
BEILECTBAMH U X IPUMEHEHUEM;

- YMETh CAMOCTOATENIbHO MUIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN IKCIIEPUMEHT (ITOJIyYeHUE U U3YUYCHHE
CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB,
KaueCTBEHHbBIC PEAKIIMH YTJIEBOIOPOIOB PA3ITHMUHBIX
KJIACCOB U KMCJIOPOCOACPIKAIINX OPraHUuYECKUX
BEILECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 110
pacro3HaBaHUIO HEOPTaHUYECKUX U OPTaHMYECKHUX
BEIIECTB) C COOJIIOICHIEM IIPAaBUI O€3011acHOTO
0OpalleHus ¢ BEMIECTBAMH U JJAOOPATOPHBIM
00opyoBaHueM, GOPMYyIUPOBATH LS UCCIICIOBAHUS,
[PEIOCTABIIATH B PA3IMYHON (popMe pe3ynbTaThl
HKCIIEPUMEHTA, aHAJTU3UPOBATH U OIICHUBATH UX
JTOCTOBEPHOCTD;

- YMETb OCYIIECTBIIATH LI€JICHANIPABICHHBII MOUCK
XUMUYECKON MH(OPMAITUU B PA3INIHBIX UCTOUYHHUKAX
(Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpelICTBa
MaccoBOl nH(popmaiuu, cetb IHTEpHET U apyrue),
KPUTHYECKH aHATH3UPOBATh XUMUUYECKYIO HHPOPMAIIHIO,
nepepadaThIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C
MOCTaBIIEHHOW yueOHOI 3a/1aueif;

- BJIQJETh CUCTEMOU 3HAHUN O METOAAaX HAy4YHOIO
[MO3HAHUS SIBJICHUN PUPO/IbI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX U YMEHHUSIMU IPUMEHSTH 3TH
3HAHUS IPU SKCIEPUMEHTAIIBHOM UCCIEA0BAaHUU BEIIECTB
W U OOBSCHEHUS XUMHUECKHX SIBJICHUM, MMEIOIIHAX
MECTO B IPUPOJE MPAKTUUECKOM IeATEIbHOCTH YEJIOBEKa
1 B ITOBCEHEBHON KU3HM.

OK 04. DddexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH e

- TOTOBHOCTb K CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPCACIICHUTIO,

-OBJIaJICHHUC HaBbIKaMH yqe6H0-HCCHeHOBaTeHLCKOﬁ,
HpOCKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,

OBJaaeHue YHUBEPCAJIBHBIMH KOMMYHHKATHUBHBIMU

- YMCTb IIJIAHUPOBATH U BBITIOJIHATH XUMHAYECKUH
OKCIICPUMCHT (npeBpameHI/m OpTraHUYCCKUX BCUICCTB IIPpU
HAarpC€BaHnu, IMOJTYUYCHUC OTUJICHA U U3YYCHHUE €TI0
CBOﬁCTB, KaUCCTBCHHLBIC PCAKIIMU HA aJIbACTUBI,

Kpaxmall, YKCYCHYIO KHCJIOTY; AeHaTypauus O€IKOB pU
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nelcTBUSIMU:

0) COBMeCTHAasI 1eITeJIbHOCTD:

- IOHUMATh U UCIIOJI30BAaTh IPEUMYIIIECTBA KOMAHHOU 1
WHIMBUIYAIBHON paOOThI; - MPUHUMATH LIEJTH COBMECTHOU
NeATeIbHOCTH, OPTaHU30BbIBATH U KOOPAMHUPOBATH
eiiCTBUS O €€ NOCTHXKEHHIO: COCTaBJIATh IJIaH ACHCTBHIA,
- pacnpenessaTh PoJy ¢ Y4€TOM MHEHUH YyYaCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B yCIOBHSIX
peanbHOT0, BUPTYAJIHLHOTO U KOMOMHHUPOBAaHHOTO
B3aMMO/ICHCTBUSI,

- OCYLLECTBJISITh IO3UTUBHOE CTPATETHUECKOE NTOBEJICHUE B
Pa3JIMYHBIX CUTYALUSX, IPOSIBISATH TBOPUYECTBO U
BOOOpaXkeHne, ObITh MHUIIMATUBHBIM

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
MeCTBUSIMM:

) NPUHATHE ce0sl U APYTUX JIojeii:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIFOJCH Mpu
QHAJIM3€E PE3YIbTATOB AEATEIIBHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYIUX JIIOJEH Ha
OIOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
IPYroro 4eJ0BeKa.

HarpeBaHUU, [IBETHBIC PEAKIIUU OEJIKOB; IPOBOJUTD
[peaKkIMyu HOHHOTO 0OMEHa, OTIPENIENIATh CPEAY BOJHBIX
[PacTBOPOB, KaUE€CTBEHHBIEC PEAKIMH HA Cynbdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHHS;
pelaTh YKCIepUMEHTaIbHbIC 3a]a41

o Temam "Metamibl" 1 "Hemeraisl'") B COOTBETCTBUU C
[paBUJIaMU TEXHUKH 0€30IaCHOCTH MPU OOpAILEHUH C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM;
[PEJICTABIIATH PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dbopme 3anrcu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIMMA U
(bopMyIHUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YIbTATOB;
-yMETb CaMOCTOSITEIILHO IJIAHUPOBATH M TPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (TIOJy4eHHE U U3Y4YeHUe
CBOWCTB HEOPTaHMYECKMX U OPTaHUYECKHUX BEIIECTB,
KaueCTBEHHBIE PEAKIIMH YTIEBOIOPOAOB PA3IMUHBIX
KJIACCOB M KHCJIOPOACOACPKAIINX OPraHUYECKIX
BEIIECTB, PEIICHNE IKCIIEPUMEHTAIBHBIX 33/1a4 10
pacro3HaBaHUIO HEOPTAHUIECKUX U OPTaHUIECKUX
BEIIECTB) C COOIIOIEHUEM ITPaBHUII OE3011aCHOTO
oOpallleHus ¢ BEIeCTBAMHU U J1a0OpaTOPHBIM
00opynoBaHueM, (HOpPMYyIUPOBATH IETH UCCIICTOBAHUSA,
[PEIOCTABIIATH B PA3IMYHON popme pe3ynbTaThl
HKCIIEPUMEHTA, aHATM3UPOBATh U OI[CHUBATH MX
TOCTOBEPHOCTb.

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpPYKaroLen
Ccpepl,
peECypCoCOEpeKEeHHUIO,
[PUMEHSTH 3HaHUS 00
M3MEHEHHUU KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MIPOM3BOJICTBA,

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- cpOpPMUPOBAHHOE IKOJIOTHUECKOMN KYJIbTYPhI, TOHUMaHUE
BIIMSHUS COLIMATIBHO-O)KOHOMHYECKUX MPOLECCOB Ha
COCTOSTHUE MPHUPOTHON U COIMATIBHOW CPEJIbl, OCO3HAHHUE
rI100aTbHOTO XapaKTepa YKOJIOTUIECKUX MPOOIIeM;

- INTAHUPOBAHNE U OCYIIECTBIEHUE ACUCTBUI B
OKpY>Kalolllel cpejie Ha OCHOBE 3HaHUS 1eJIe yCTOMYMBOTO
[Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HETPUATHE IEHCTBUM, TPUHOCSIINX BPE]

OKpY>Karolleu cpere;

- chopMHpOBaTh MPEACTABICHUS: O XUMUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHOHAY4YHOM KAPTHUHBI MUDA,
POJI XMMUU B NTO3HAHUHU SIBJICHUI IPUPOJbI, B
q)OpMI/IpOBaHI/II/I MBIIIJICHUA U KYJIBTYPbI INYHOCTH, €€
(G YHKIIMOHATIBLHOU TPAMOTHOCTH, HEOOXOTUMOM TSI
PEIICHUA NPAKTHYCCKUX 3a1a4 U SKOJIOTUYCCKHU
000CHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
[PUPOAHON Cperie;

- YMETh COOII0/IaTh TPAaBUIIA YKOJIOTUIECKU

11e71eCO00Pa3HOr0 OBEICHUS B OBITY H TPYHOBOIA
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h¢d(HEeKTHBHO ACHCTBOBATH B
YpE3BBIYANHBIX CUTYAIUSIX

- YMEHUE IPOrHO3UPOBATh HEOJIArONPUATHBIE
DKOJIOTUYECKHE ITOCIIEACTBUS IIPEANPUHUMAEMBIX JICUCTBUM,
[IPEIOTBPALLATD UX;

- PaCLIMPEHUE OIBITA ACSATEIBHOCTH SKOJIOTUYECKON
HAIIPABJICHHOCTH;

OBJIa/ICHUE HAaBbIKAMH y4eOHO-HCCIIEJOBATEIBCKOM,
[IPOEKTHOM U COLIMAJIBHOM 1EATENBHOCTH

NIEATEIIBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3I0POBbS U
OKPYKaKOIIE TPUPOIHON CPE/bl; YUUTHIBATh ONTACHOCTh
BO3/JCICTBUS HA JKUBBIC OPraHU3MBbI OIIPEIEIICHHBIX
BEILECTB, IOHUMAasl CMBICJI II0Ka3aTels IPEAeIbHON
JIOITYCTUMOW KOHLCHTPALUY;

- YMETb [IPOTHO3UPOBATh, aHAJTM3UPOBATh U OLICHUBATH C
[O3ULIMI SKOJIOIrMYECKON 0€301aCHOCTH MOCIEICTBHS
OBITOBOI M MPOU3BOJCTBEHHON JAEATEIHHOCTH YEI0BEKa,
CBSI3aHHOM C 1epepabOTKOM BEILECTB; UCIOIb30BaTh
[TOJIyYEHHBIE 3HAHUS JUIs IPUHSATHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMHEH;

- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBHS HA KUBBIC
OpraHU3Mbl OIPEJEIICHHBIX BENIECTB, TIOHUMAs CMBICII
[TOKa3aTelIsl IPEAEIbHON TONyCTUMON KOHIICHTPALlUH, U
[OSICHATh Ha IPUMeEpPax CrocoObl yMEHbLICHUS U
[IPEAOTBPALEHUS X BPEIHOIO BO3ACUCTBUS HA OPraHUu3M

4CJIOBCKA.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y41eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTEILHON MPOTPaMMBI 180
Bcero yueOHBIX 3aHATHI BO B3aUMOJICHCTBUH C MPETOIaBaTelIeM 158
B TOM YHCIIE:

Jleknuu, ypoku 78
MPAKTUYECKUE 3aAHATHUS 78
KoHcynbranus 2
CamocrositenbHas pabora o0yJaronuxcs (oAroToBKa K 9K3aMeHY) 16
IIpomexyTOUHASI ATTECTALMSA: dK3aMEH 6
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2.2. TEMATUYECKHWH IUIAH U COAEP)KAHUE YYEBHOI'O ITIPEJIMETA XUMUA

HauMenoBanue
pa3aesioB u TeM

Conep:xanue yuyeOHOro marepuaja u ¢GopMbl OPraHU3aNUuM JAesITeJIbHOCTH
o0yuarouuxcst

Oo0Lem
B yacax

dDopmupyeMble
KOMIIETeHIIN U

1

2

3

4

1 kypc 1 cemecTp

68

Pa3nea 1. OcHOBBI CTPOEHHUS BelleCTBa

Tema 1.1.
OcHOBHBIC MOHATHSA U
3aKOHBI

Coaep:xxanue yueOHOro MaTepuaJia

OcHOBHBIE TOHATHS M 3aKOHBI XHMHH.

[IpenMeT HEOpraHUYECKON XUMHH.

BemectBo. ATom. Monekyna. Xumudeckuid anemeHT. Aimorponust. IIpocteie u ciioxHbIe
BemecTBa. KauecTBeHHBIN M KOJIMYESCTBEHHBIN COCTAaB BEIIECTB. X MMHUUECKHE 3HAKNA 1

bopMyIBL.

OTtHocuTeIbHBIE aTOMHAs U MOJIEKyJIsipHast Macchl. KonnuecTBo BeliecTsa.
CrexuomMerpus. 3aKOH COXPaHEHHS MACCHI BEIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB
MOJIEKYJISIPHOM CTPYKTYpBbI. 3aKOH ABOTajpo U CIEACTBUS UX HETO.

IIpakTHYeckoe 3aHATHE:

OCHOBHbIC IOHATHS U 3aKOHDI.

PacueTHble 3a/1aun HAa HAXOXKICHUE OTHOCUTEIBHON MOJICKYJIIPHON MacChl, ONIPEICIICHUE
MacCOBOM JI0JIM XMMHYECKHX DJIEMEHTOB B CJI0KHOM BelecTse. Pemrenne 3aa4 ¢
UCTIOJIb30BAHUEM MTOHITUH «OTHOCUTEIIbHAS MOJICKYJISIPHASI MAcCay, «MOJIbY, «MOJISIpHAs
Macca», «MaccoBasd 01 XUMHUYCCKUX 3JIEMECHTOB B CJIOKHOM BEHICCTBEY, ((MOJ'IS[pHI:If/i
00BEM ra3oB»

OK 01,
JIP 2,9, 10, 25,
33,35

Tema 1.2.
IMepuoguyeckui
3akoH u Tabuuua . U.
MemnpeieeBa.
Crtpoenue atoma

Conep:kaHue y4eGHOr0 MaTepuasia

[epuoauveckuii 3akon [I.1. MenaeneeBa. Otkpoitue /.M. MenneneeBbim
nepuoandeckoro 3akona. [lepuonnyeckuit 3akoH B popmynuposke [[.11. Menneneesa.
[Tepunonnueckas TabauIla XUMUYECKUX DJIEMEHTOB - Tpaduaeckoe oToOpaxeHne
NEepUOINIECcKOro 3akoHa. CTpyKTypa NeprHoAMYECKON TaOIHIIbI: TEPUO/bI (MaJible U
Oombiiue), rpynnsl (rnaBHas u nodouHas). CoBpeMeHHasi (pOpMyJIMPOBKaA
NepHOINYECKOr0 3aK0OHA. 3HAYEHHUE NEPUOANYECKOT0 3aKOHA U MIEPUOINYECKON CUCTEMBI

OK 01

OK 02, OK 09
JIP 2,9, 10, 25,
33,35
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xuMuueckux annemeHToB J.M. MenaeneeBa aiis pa3BUTHS HAyKU U IOHUMAHUS XUMUYECKOM
KapTUHBI MUpA.

CoBpemeHHast MOZIeNb CTPOEHUS aToMa. DJIEKTPOHHAsI KOHPUTypalus aToMa.
Knaccudukanus XuMHUECKUX dJIEMEHTOB (S-, p-, d-371eMeHThl). BaleHTHBIC 2JICKTPOHBI.
BaneHTHOCTB. DneKTpOHHAs IPUPOJA XUMHUECKON CBSI3U. DIIEKTPOOTPULIATEIbHOCTD.
KoBasneHTHas CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MBI 00pa3oBaHUs (OOMEHHBIN U
JIOHOPHO-aKUenTopHbI). MlonHas cBsa3b. MeTanueckas cBsi3b. BonopoaHast cBs3b.
MeXMOJIEKYIISIPHBIE B3aUMOJECHCTBUS.

H3oTombI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIU3alINs AaTOMHBIX
opOuTaeil.

IIpakTH4yeckue 3aHATHS:

=

Ilepuoauyecknii 3aK0oH. Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN
Ha XapaKTepU3aLUI0 XUMUYECKUX 3J1eMEHTOB «MeTauinyecke / HeMeTalJInuecKue
CBOMCTBA, MIEKTPOOTPULATEIIBHOCTD U CPOJACTBO K JJIEKTPOHY XMMHUYECKHUX IIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME
xumMuueckux anemenToB .M. MenieneeBay.

Crpoenne aroma. PenieHre mpakTHUYECKUX 3aJaHUI Ha COCTABIEHUE 2JIEKTPOHHO-
rpaduueckux Gopmys 3neMeHToB 1—4 nepruoios.

n

Tema 1.3. Ctpoenne
BellecTBa

Coaep:xanue yueOHOIro MaTepHaJia

KoBanenTHasi xumuyeckasi cBsizb. Mexann3Mm 00pa3oBaHusi KOBAJICHTHOM CBSI3U
(0OMEHHBIN U TOHOPHO-AKIIETITOPHBIHN). DIEKTPOOTpUIIaTeNbHOCTh. KOBajeHTHBIE MOsIpHast
Y HEMOJIApHAs CBA3U. KpaTHOCTh KOBaJIeHTHOM CBSI3H. MOJIEKYJIApHBIE U ATOMHbBIE
KpUcTaJuIM4ecKkue pemerky. CBONCTBA BEILIECTB ¢ MOJIEKYJIIPHBIMU U aTOMHBIMU
KpUCTAJUTMUYEeCKUMU perieTkamu. MonHas xumu4yeckas cBsi3b. KaTnonsl, ux oopasoBanue
U3 aTOMOB B pe3yJlbTaTe Mpoliecca OKUCIeHUsl. AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3yJibTaTe mpolecca BOCCTaHOBIEHUA. IOHHAs CBSI3b KaK CBSI3b MEXAY KATUOHAMH U
AHUOHAMH 3a CYET MEKTPOCTATUYECKOTO MpUTsKeHus. Kiaccudukanys nOHOB: 10 COCTaBYy,
10 3HAKY 3aps/ia, 0 HATWYHUIO TUAPATHON 000710ukH. IOHHBIE KPUCTAIUTHYECKUE PEIIETKH.
CBoiicTBa BEUIECTB C MOHHBIM THUIIOM KPUCTAJUIMUYECKON PEIIETKH.

Metaniamnyeckasi CBA3b. MeTajuinueckasi KpUCTAIIMYECKasi pelieTka U MeTauTn4ecKast
XUMUYECKast CBsI3b. PU3NUECKUE CBOMCTBA METAJUIOB. ArperaTHble COCTOSIHUS BEIeCTB U
BOJIOPO/IHAS CBsI3b. TBep/0e, )KUIKOE U Ta3000pa3Hoe COCTOsIHMS BemecTB. [lepexon
BEILIECTBA U3 OJIHOI'0O arperaTHoro COCTOSsIHUA B Apyroe. BogopoaHas cBs3b.

OK 01
JP 2,9, 10,25,
33,35
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Yucroble BemecTBa U cMecu. [lonstue o cmecu BeniecTs. [ OMOT€HHBIE U T€TEPOTCHHbBIE 2 OK 01
cMecu. CoctaB cMeceii: 00beMHass 1 MaccoBast 01U KOMIIOHEHTOB CMECH, MacCcoBast JOJISk OK 02, OK 09
MpUMeceH. JIP 2,9, 10, 25,
JMucnepcHbie cucteMsl. [lorsTre o nucnepcHoi cucreme. JucnepcHas daza u 33,35
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. [IoHATHE 0 KOIOMAHBIX
CUCTEMAX.
HcTtunnbie pactBopbl. PacTBopenue kak Gu3NKO-XUMHUECKU mpouecc. PacTBopsl.
Crioco0ObI MPUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTs. MaccoBasi 10111 paCTBOPEHHOTO
BeniecTBa. [IpenenbHo JOMycTHMbIE KOHIIGHTPAIIMHM U UX UCIIOJIb30BAHHUE B OIICHKE
HKOJIOTMYECKOI 0€30I1aCHOCTH.
IIpakTnyeckoe 3aHsiTHE: 4 OK 01, OK 04
Bunel nucnepcHbix cuctem. Bunbl xumudeckoi cBsa3u. TexHuka 6€301MacHOCTH B 2 OK 07
XUMHUYECKOH J1abopaTopuu. 3HAKOMCTBO C XMMHUUYECKOH MOCYy10ii, 000pyAOBaHUEM U JIP 2,9, 10, 25,
XUMHUYECKMMHU peakTuBaMu. OCHOBHBIE JJAOOpPaTOPHBIE ONEpaIUH. 33,35
IIpuroroBnenue pacTBopa 3aJaHHOM KOHLEHTpauuu. Penienue 3aga4 Ha pac4eT MacCOBOM
JoJii (Macchl) pacTBopa.
Tema 1.4 Copaeprxanue y4eOHOIro MaTepuasa 4
DJIeKTPOJIUTHYECKAS 2 OK 01
AUCCOMHAAS 1 Teopus aneKTpoauTHYECKOH aucconanuy. Peakiiun nonnoro oomena. CocraBieHue OK 04
HOHHDBII 00MeH peaknuii HFOHHOro 0OMEHAa IyTeM COCTABIICHHSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX JIP 2, 9, 10,
YPaBHEHHH. 25,33,35
I . 2 OK 01
PAKTHYECKOe 3aHATHE: OK 04
Peaknuu HOHHOTO 0OMeHa. Pelenune sKcriepiMeHTaIBHBIX 33134 110 Teme. [IpoBeneHue 2 JIP 2,9, 10, 25,
peakLyii B paCTBOpax dJIEKTPOJIUTOB. 33,35
Tema 1.5 Conep:xanue yueOHOro MaTepuaJia 14
Kaaccnduxanus, Kuaacenpukanus Heopranmyeckux BemectB. [Ipocteie u cioxHbie BemecTBa. OCHOBHbIE | 2 OK 01
HOMEHKJIaTypa u KJIACChI CIIOKHBIX BEIIECTB (OKCHU/IbI, THIPOKCHIbI, KUCIOTHI, con). HoMeHknaTypa u OK 04
cTpoenne Ha3BaHHE HEOPTaHUYECKUX BELIECTB UCXO/IS U3 UX XUMHUECKOH (hOPMYJIIbI MIIM COCTaBIICHHUE JP 2,9, 10,25,
HEOpraHu4eCcKHuXx XUMHUYECKON (OpMYIIbI UCXO/I U3 HA3BaHUS BEILIECTBA 10 MEXIYHAPOIHON WK 33,35
BEIIECTB TPUBHAIILHON HOMEHKJIATYpeE.

XnUMHUYecKre CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB,
THUAPOKCUI0B, KUCJIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX
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BEIIIECTB, BOJOPOAHBIX COCTMHEHHMA, BHICIITUX OKCHJIOB U THAPOKCHIOB. B3auMocBs3b
HEOPTraHUYECKHUX BEILIECTB.

Oxcuapl 1 ux cBoiicTBa. CosneoOpa3zyroliye U Hecoyieoopa3yroniue okcuabl. OCHOBHEIE,
aM(pOTEepHBIC U KUCIOTHBIC OKCUIBI. 3aBUCUMOCTH XapaKTepa OKCUAA OT CTEIICHU
OKHCJICHUS 00pa3yIoIIero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomydenue
OKCHJIOB.

Kucaorsl 1 ux cBoiicTBa. KHCITOTBI KaK AJIEKTPOIUTHI, UX KJIACCU(UKAIUS TIO0 PA3IMYHBIM
npu3HakaM. XUMUYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPUH JICKTPOIUTHUECKOM
nuccoranui. OcoOCHHOCTH B3aUMOJICHCTBUSI KOHIICHTPUPOBAHHOM CEpHOM M a30THOM
KHUCJIOT ¢ MeTaJ1aMd. OCHOBHBIE CTIOCOOBI MOJTYyYEHUS KUCTOTHI

OcHoBanus 1 ux cBoiicTBa. OCHOBaHMSI KaK 3JIEKTPOIUTHI, UX KIacCUPUKALIUA 10
Pa3JIMYHBIM NPU3HAKAM. XMMUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPHUH
3JIEKTPOJINTUYECKON Juccolualuu. PaznoxxeHre HepacTBOPUMBIX B BOJI€ OCHOBAHMIA.
OCHOBHBIE CTIOCOOBI TTOTYYEHUSI OCHOBAHUIA.

Coumn 1 ux cpoiicrBa. Conu Kak 1eKTpoauTsl. Cou cpelHue, KUCIIbIE U OCHOBHBIE.
XVMHYECKU CBOMCTBA COJIEH B CBETE TEOPUHU EKTPOIIUTHYECKON Juccoruanuu. Crnocoobl
noJty4eHus coieid. ['maponus cosneit.

IIpakTHyeckne 3aHATHA:

Kuciaorsl. VcnibiTanue pacTBOpOB KACIOT MHAMKATOpaMU. B3anMoeicTBre MeTauioB ¢
KHCJIOTaMu. B3aumMoecTBie KUCIOT ¢ OKCHIaMHU METaJIOB. B3anumoaeicTBre KUCIOT ¢
OCHOBaHMUSIMH. B3anmopencTBue KUCoT ¢ coisiMu. VicnibITaHue pacTBOPOB MIETOYEH
WHIUKATOpaMHu.

OcHoBanus. [Tonyuenne runpokcuaoB. BzanmoencTBue menoueit ¢ coiamu. Paznoxenue
HEpPacTBOPHUMBIX OCHOBAHUIA.

Coau. 'maponus coseii paznuyHoro tumna. Pemenne npakTHYeCKuX 3a1aHui 1o
KJIacCU(UKAIMK, HOMEHKIIATYpe U XUMHYECKUM (hOpMyTaM HeOpraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (DOPMYJIBI XUMHUECKUX BEIIECTB, OMPEACIIATh
MIPUHAJICKHOCTD K KJ1accy).

Tema 1.6 Xumuueckue
peakuumn

Conep:xanue yueOHOro MaTepuaJia

10

Kaaccndpukanusa xumudecKux peakumii. Peakuuu coequHenys, pa3ioxkeHus,
3amenieHus, oomena. Karanuruueckue peakiuu. O6paTtuMblie 1 HEOOpaTUMBbIE pEaKIINU.
['oMOreHHbI€ U TeTEpOreHHbIE PEAKIIMH. DK30TEPMUUYECKUE U SHAOTEPMHUUECKUE PEAKIIUH.
TenoBoit 3 (PeKT XUMUUECKUX PEaKITHIA.

OK 01

OK 02, OK 09
JP 2,9, 10,25,
33,35
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TepMoxumHuyeckre ypaBHEHHUSI.

OKHCINTEIbHO-BOCCTAHOBUTEILHbBIE pPe€aKIuu. Crenens okucneHusa. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIb U OKUCIICHHE. MeTox 3JICKTPOHHOT'O Oamanca JJIsL
COCTaBJICHHU A ypaBHeHPII;'I OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ.

Cxopoctb xumMH4eckux peakumii. [lonsitne 0 cKOpocTH XUMHUYECKUX pEaKLUM.
CKopoCTb peakiuy, €e 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB: MPUPOIBI PEarupyOLIUX
BEIIIECTB, KOHIICHTPAIIMK PEarupYIOUINX BEIIECTB, Temreparypsl (mpaBuio Bant-I'odda),
IJIOIIAU PEAKLIMOHHOM MOBEPXHOCTH, HAJIMUMs KaTainu3aropa. Poiap karanu3atopoB B
IPUPOJIE U IPOMBILIUIEHHOM ITPOU3BO/ICTBE.

DHeprus akTuBaluu. AKTUBUPOBAHHBINA KOoMILUIeKC. KaTanuzaTopsl u katanus. Ponb
KaTaJIu3aTOpPOB B IPUPOE U MIPOMBIILITIEHHOM IIPOU3BO/ICTBE.

Xumuyeckoe papHoBecue. O6paTUMOCTh peakiuil. XUMUYECKOe PaBHOBECHE U €T0
CMEIlIEHUE TI0JT AEUCTBUEM Pa3IMUHBIX (PaKTOPOB (KOHLIEHTPALMs PEareHTOB WK
MPOJYKTOB PEAKINH, TABICHHUE, TeMIIepaTypa) UIsl CO3aHuUs ONTUMANIbHBIX YCIOBUHN
IIPOTEKaHUs XMMHUECKUX MpolieccoB. [IoHATHE 00 SHTANBIUU U SHTPOIIUU. DHEPrHs
['u66ca. 3axon ['ecca u cnencTBus u3 Hero. Ponb cMmelieHus: paBHOBECHS B
TEXHOJIOTHYECKHX Ipoleccax.

HpaKaneCKue 3aHATHUSA:

Kuacenpukanusi XuMu4eCKUX peakiuid.

Heob6patumsie xumuyeckue peakuun. Peakiuu, uayime ¢ oOpa3oBaHHEM 0CaJIKa, ra3a Uin
BOJIbl. 3aBUCUMOCTBH CKOPOCTH B3auMoeicTBusa okcua Meau (11) ¢ cepHoit kucinoToit ot
temriepaTypbl. CocTaBieHNE YPaBHEHHUI peaKIuii COSTMHEHUS, PA3JIOKEHUS, 3aMEIIEHU,
oOMeHa. YpaBHEHUS peaKIfil TopeHusl, HOHHOTO 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUSI.

CocraB/ieHHE OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTEreHb OKUCICHUS.
OKucnuTeNb U BOCCTAaHOBIIEHHE. BoCcCTaHOBUTEND U OKUCIIEHUE. METO1 AIEeKTPOHHOTO
OanaHca 7151 COCTaBJICHHs YPaBHEHHUM OKHUCIUTEIHLHO -BOCCTAHOBUTEBHBIX PEAKITUH.

Tema 1.7

Coaep:xaHnue yueOHOTro MaTepuaJia

Hemetanubl. Oco6eHHOCTH CTpoeHHs aToMOB. HeMeTaisl - mpocThie BeliecTsa.

OK 01
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DOu3NKo-XUMHYECKHE
CBOlCTBA
HEOPraHM4YeCcKuX
BellleCTB

Tema 1.7.1 O6mast
XapaKTEePUCTUKA U
OCHOBHBIE CBOIiCTBA
HEeMeTaJlJIOB

OxuciauTeJbHbIe H BOCCTAHOBHTEJIbLHBIE CBOMCTBA HEMETAJLJIOB B 3aBUCHMOCTH OT UX
MMOJIOKCHUA B pAAY SJICKTPOOTPULATCIIBHOCTH.

3aBMCHUMOCTb CBOMCTB I'aJIOTEHOB OT UX ITOJIOXKECHHS B IEpUOAUYECKOr cucteMe. OCHOBHBIE
XUMHYECKHE CBOMCTBA NpeacTaBurTenel riasusix noarpymnm IV, V, VI, VII rpynmn.
["anorensl. 3aBUCUMOCTb CBOWCTB I'aJIOTEHOB OT UX ITOJIOXKECHHS B IEPUOJUYECKON CUCTEME.
Xanbkorensl. O01as XxapakTepuCcTHKa 3J1eMEeHTOB VI rpymnmbl nepruoanyecKon CHCTEMbI
J.. MennaeneeBa

Coaep:xanue yueOHOro MaTepuaJia

IIpakTH4yeckoe 3aHsATHE:

Kucsopon u cepa. 3yueHue XuMHUECKHUX CBOWCTB KUCIOPOAA, CEPBI U €€ COCTMHEHHUI.
OBP c yuactueMm cepocoaepxaiiux coeiuHeHni. CTeneHp okuciaeHus cepbl. OKUCIUTENb U
BOCCTaHOBUTEIh. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IIPUPOJIE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEEATEIbHOCTH OpraHu3MoB. OKUCIUTENBHO-
BOCCTAHOBHUTECIILHBIN MmoTeHuMala Cpeanbl. CocraBieHue 1 YpaBHUBAHHUEC OKHUCIIMTCIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI METOAOM AJIEKTPOHHOTO OanaHca. TUnuyHbIe
HEOPTraHWYECKHE OKUCIUTEITN U BOCCTAHOBUTEIIH.

Cnoco0bI moJiy4eHus ¥ cBOcTBA ra3os. ['a3sl, 0OpazyeMble HeMeTalIaMH.
CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4acTHEM IPOCTBIX U CIIOKHBIX
HEOPraHUYECKUX BEILECTB.

OK 02, OK 09
JIP 2,9, 10, 25,
33,35

OK 01

OK 02, OK 09
JIP 2,9, 10, 25,
33,35

Tema 1.7.2 O6mas
XapaKTePUCTUKA U
OCHOBHBIE CBOIiCTBA
MEeTAJLJIOB

Coaep:xanue yueOHOTro MaTepHaJia

Metannbl. OcoO€HHOCTH CTPOEHUSI aTOMOB U KpucTauioB. dusnyeckue cBoicTBa
metauioB. Knaccudukanus MeTaaioB 1o pa3iMyHbIM IpU3HaAKaM. XUMHUECKUE CBOIMCTBa
METAJIJIOB.

DNEKTPOXUMHUYECKHUN psijl HAallpsDKEHUH MeTaiioB. Metannorepmus. [lonsaTue o cruiaBax:
yepHble U 11BeTHbIe. O01mas xapakrepuctrka MetayuioB [-11 rpymmel rimaBHoON U TOG0YHOM
noArpymnn nepuoandeckoi cucremsl .M. Menneneesa.

IIpakTHYecKkHe 3aHATHA:

=)

CBolicTBa METANIOB ¥ HEMETAILIIOB. HccnegoBanue (I)I/ISI/I‘-ICCKI/IX 1 XMMHYECKHX CBOICTB
METaI0B ¥ HeMeTauioB. O3HaAKOMIICHHE C KOJIIEKLIMEH HEMCTAJJIOB, METAJIJIOB, CIIJIABOB.

Pemnienne TUIIOBBIX 3a7a4. CocraBiecHue ypaBHCHI/Iﬁ XHUMHUYCCKUX peaxunﬁ C y4aCTUucmM
IMMPOCTBIX U CJIOKHBIX HCOPTraHMYCCKUX BCIHICCTB: OKCHJIOB MCTAJJIOB, HCMCTAJIJIOB

OK 01

OK 02, OK 09
JP 2,9, 10, 25,
33,35
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aM(bOTepHBIX SJICMEHTOB; HCOPraHNM4YC€CKUX KHCJIOT, OCHOBaHHI U aM(l)OTCpHBIX

TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. Pemienue 2
MIPAKTUKO-OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHHI Ha CBOMCTBA U MOJIy4YeHUE
HEOPraHMYECKUX BEILECTB.
KonTponbnas pabota
Bcero 3a 1 cemectp -68 u.
O06BeM 00pa3oBaTEILHON MPOrpaMMbl- 68 .,
B TOM YHCJI€, 3aHITHUS BO B3aMMOJICUCTBHHU C MperoaaBaTesieM -68 u.
JIEKIUH - 34 9
MpaKTUYECKHE 3aHATUSA - 34 4.
1 xypc 2 cemecTp 90

Pazjen 2. Opranuyeckasi XuMusi

Tema 2.1 OcHOBHBIE
MOHATHSA
OpPraHu4ecKoil XuMHH
U TeopHsi CTPOEHHUs
OpPraHuYecKux
coeTHHEHUH

Conep:xxanue yueOHOIro MaTepHaJia

Beenenmne. IIpeqmer oprannyeckoii xumuu. [lonsTre 00 opraHn4ecKOM BELIECTBE U
oprannueckoil XuMuu. OCOOEHHOCTH CTPOCHUSI OPraHUYECKUX COCTUHEHUM.

Teopusi crpoeHus oprannyeckux coennnenuii A.M. byrieposa. [Ipennocsuiku
co3aHus Teopun cTpoeHusi. OCHOBHBIE NOJIOKEHUS TeopuH cTpoeHus A.M. bytnepoga.
XUMHUECKOE CTPOCHUE U CBOMCTBA OpraHnyeckux BemiecTs. [TonsTre 00 n3omepuu.
CniocoObl 0TOOpaXkeHUs! CTPOSHUSI MOJIEKYJIbI ((OopMyIibl, MoenH). 3HaueHue Teopun A.M.
bytniepoBa [uisl pa3BUTHs OPraHMYECKON XMMHUU U XUMUYECKUX ITPOTHO30B.

Kuaccnpukanusi oprannyeckux coeiMHeHuil. OCHOBBI HOMEHKJIATYPbI OPraHUu4ecKHuX
BemlecTB. Kiaccudukanus opraHn4eckrx BELIECTB B 3aBUCUMOCTH OT CTPOECHHUS
yraepoano# nenu. [lonstue GpynkunonansHoi rpynnsl. Kinaccudukaius opraHuuecKkux
BEIIECTB M0 TUIY QYHKIIMOHAIBbHOW Ipynmbl. TpuBHaibHble Ha3BaHUA. ParmoHanbHast
HOMEHKJIaTypa Kak npeamectseHHua HomeHkaatypel [UPAC. Homenkmnarypa [UPAC:
MPUHIIUITBEI 00pa30BaHUs HA3BaHUI, CTAPIIMHCTBO (YHKIIMOHATIBHBIX TPYII, HX
o6o3HaueHne B npedukcax u cydhukcax Ha3BaHUN OPraHUIECKUX BEIICCTB.

OK 01

OK 02, OK 04
OK 09

JIP 2,9, 10, 25,
33,35
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IIpakTuyeckoe o0y4ueHue.

Teopust crpoenus oprannyeckux coenuHenud A.M. bytieposa. CocTaBiieHue TOMOJIOTOB U
nzomepoB. Knaccudukarms opraHn4ecKuX BEIECTB M0 TUIY (PYHKIIMOHAIBLHOUN TPYIIIIBL.

Pemenne pacueTHbIX 33a4 Ha HAXO0XKJICHHE MOJICKYIISIPHOM (hOPMYJIBI B OPraHUYECKUX
COCIMHCHUAX.

Tema 2.2.
YrieBoaopoasl

Coaep:xanue yueOHOro MaTepuaJia

26

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUN Psijl, ©30MEPUS U HOMEHKIIaTypa ajikaHoB. CTpoeHune
aToMa yriepoga. CTpoeHue aToma yriaepo/ia. DJIeKTpoHHOe 00JIako U OpOUTalb, S- U p-
opOuTany. DNEeKTPOHHBIE U IEKTPOHHO-Tpaduueckue GopMynbl aToMa yriepoja B
OCHOBHOM M BO30YXJIEHHOM COCTOsIHUAX. KOoBajleHTHass XUMUYecKas CBS3b U ee
KJaccu(uKaIus o crnocody nepexpuIBanus opouraneil (cuema- u n-cBsizu). XuMHYeCKHe
CBOICTBA AJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMElICHUE, Pa3IoKeHue, JeTuAPUPOBaHHE.
IIpuMeHeHne aKaHOB Ha OCHOBE CBOWCTB.

AJkensl. HenpeesibHble Yri1eBoAOpPOabl. DTUJICH, €T0 MOJydYeHHE (IerHIpUPOBaHUEM
3TaHa, JeNoIMMepHU3alrel monusTHiIeHa). 'oMonornueckuit psj, u3oMepusi, HOMEHKJIATypa
QJIKEHOB. XMMHUYECKHE CBOMCTBA STHIIEHA: TOPEHHE, KAaUeCTBEHHbIE PEAKIINU
(obecuBeunBaHre OPOMHOM BOJBI M pacTBOpa IIEpMaHIraHaTa Kajus), TuapaTalys,
noaumepusaiys. IlpuMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

AJkuHBI. AnieTuiieH. XMMHUYEeCKHe CBOMCTBA alleTUIIeHa: TOpeHHe, 00ecliBeYMBaHNe
OpOoMHOI BOABI, MPUCOETMHEHUH XJI0pOBOAOpOIa U ruapaTaius. [I[pumeHeHue aleTuineHa
Ha OCHOBE CBOMCTB. MeKKIaccoBasi U30MepHs C AJIKaJUCHAMU.

AukaaueHnsl M kKaydyku. [IoHATHE O AMEHAX KaK yriaeBOAOPOAAX C ABYMs JBOMHBIMU
cBsi3aMu. CompspKeHHbIE TUeHbl. XUMUYECKUe CBOMCTBa OyTanueHa-1,3 u u3onpeHa:
oOeciBeyrBaHre OPOMHOM BOJbI M TOMUMEpU3alMs B kKaydyku. HaTtypanbHblil 1
CUHTETUYECKHE KayuyKku. Pe3una.

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35
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Apenbl. beH3oin. XuMuueckne cBoiicTBa O€H30J1a: TOPEHUE, PEAKIIUH 3aMEIICHHS
(ranorenupoBanue, HUTpoBanue). [Ipumenenue 6eH3051a Ha OCHOBE CBOMCTB. THNbI
PEAKIMOHHOCTIOCOOHBIX YACTHUI] U MEXaHU3MbI PeaKIUii B OpraHu4ecKoi XuMHUM.
B3aumHoe BIusSHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB. DIIEKTPOHHBIE dPPEKTHI
ATOMOB U aTOMHBIX TPYIIN B OpraHMYeCcKUX MojeKynax. MHayKinoHHsli 3¢ dexr,
MIOJIOKUTEIBHBIN M OTPUIIATEIbHBIN, €r0 0ocoO0eHHOCTH. Me3oMepHbIid d3hdekT (3 et
COMPSDKEHMS ), €T0 0COOCHHOCTH.

Tunbl XuMHYECKHX peakuuii B oprannyeckoii xumuu. Kiaccudukanus mno u3MeHEHHIO B
CTPYKType cyOcTpara (mpucoeIuHeHUE, OTIICIJICHUE, 3aMEeIIeHIE, U30MEPU3aIHs) U THITY
peareHTa (paauKaibHbIe, HyKJI€O(DUIbHBIE, dTIEKTPOdUIbHbIC). Pa3HOBUIHOCTH peakiuii
Ka)XJI0T0 THUIIA: TUJIPUPOBAHUE M JICTUIPUPOBAHUE, FAJIOTEHUPOBAHUE U
JIETaJIOTeHUPOBAHUE, TUApATAlUs U AETUAPATALMS, THAPOraJlOr€HUPOBAHUE U
JEruApOTraIoTeHUPOBAaHUE, TOJIMMEPU3AUs U TTOJIMKOH IEHCALUs, IepErpynIupOoBKa.
Oco0EHHOCTH OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

CamocrosiTe/ibHas padoTa (MOATOTOBKA K IK3aMeHY)

HN3omepus 1 HOMEHKJIATYPa aJIKAHOB.

[MukoaakaHbl.

IIpupoaHbIie HCTOYHMKH YIJIeBOA0POAOB. [IprpoIHbI ra3: cocTaB, NPUMEHEHHE B
kadectBe TorumBa.Hed1s. CoctaB u nepepabotka HepTu. [leperonka Hedru.
HedrenpoaykTsr.

B3anmocBs3b OpraHM4YecKuX coeAMHEeHni. Penienne nenoyexk npespalieHnii Ha
TeHETHUYECKYIO CBS3b MEX/Y KIacCaMH OpPraHNYEeCKUX COCTUHEHUI ¢ COCTaBICHHEM Ha3BaHUN
OpPraHUYECKUX COEJIMHEHUN 110 TPUBUAIBHON WM MEXKYHAPOIHOM CUCTEMATHYECKOM
HOMEHKJIaType. Perlenne pacyeTHeIX 3a/1a4 10 ypaBHEHUSAM pEaKLUi ¢ y4acTHEM OPraHUYECKUX
BEILIECTB.

IIpakTHYeckne 3aHATHSA:

14

Auakanbl. Teopus A.M. Bytieposa. U3rotoBieHue Moaeneit MOJIEKYJT OpraHUYECKUX
BELIECTB KJjlacca ajkaHbl. Pemenne 3agad no reme «/3oMepus v Ha3BaHUS 10
CHUCTEMaTUYECKON HOMEHKJIAType OPraHNYECKUX BEIIECTB». XNUMHUUYECKHE CBOICTBA Ha
IIPUMEpE PEaKIMU FaJIOTEHUPOBAHUS U TOPEHHUS.
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Adxensl. [Tonydenue sTuiIeHa peakiien Aeruaparaiy dTaHoa. [ opeHne 3TuieHa.
OTHOIIEHUE 3THIIEHA K pacTBOpaM IepMaHraHara Kanus 1 OpoMHO# BoJeE.

Aunernien. [lonydenue. XuMuuecKue CBOMCTBA alleTUIICHA: TOPEHUE, 00ECIIBEUNBAHHEC
OpOMHOM BOJIBI.

IeHeTHYecKasi CBSI3b MEXKAY yriieBogopoaamu. OCymecTBICHHUS PEaKIHid TPEBPAILCHHS.
IIpupoaHble HCTOYHUKH YIJI€BOA0POA0B. [IpupoaHblil Ta3: cocTa, MPUMEHEHHE B
kaudectBe TorunBa. Hedtb. CoctaB u nmepepabotka HedTu. [leperonka nedru.
Hedrenponykrel. 3amuTa pedeparos.

Tema 2.3.
Kucaopoacoaep:kamme
OpraHuvyecKue
coeTUHEHUS

Coaep:xanue yue0HOro MaTepHaJia

32

Crpoenne n kiaaccupukanusa cnupros. Kiaccupukanus ciupToB 1o TUIy
YTJIEBOJOPOAHOTO pauKala, YUCIy THIPOKCUIIBHBIX IPYII U TUIy aToMa yriepoja,
CBSI3aHHOI'O C THJPOKCUIIbHON IpyNIoi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM rpynibl. BiusHue cTpoeHus ciupToB Ha UX (U3HUECKHUe CBOICTBA.
MexmMoJIeKyJIsIpHAs BOJAOPOAHAS CBA3b. ['OMOJIIOrHYecKuil psa NpeaeabHbIX
OJIHOATOMHBIX cupToB. M3oMepus u HomeHkIatypa. O6mas hopmyrna.

Cnoco0bl mostyyeHusi CIMPTOB. [ UApOIN3 rajioreHaJIkaHoB. [ uaparaiius ajikeHoB,
yCIIOBUS €€ MpoBeieHus. BoccTaHoBIeHHE KapOOHUIIBHBIX COSAUHEHHIA.
XUMHUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

Mmnoroaromusblie ciupThl. I30Mepus 1 HOMEHKIIATypa NPEACTaBUTEIEN IBYX- U
TPEXaTOMHBIX CIIUPTOB. OCOOEHHOCTH XMMUUYECKHUX CBOWCTB MHOTOATOMHBIX CIIUPTOB, UX
KadecTBeHHOe oOHapyxeHue. OTaenbHble IPeACTaBUTENN: STUICHIJIMKOIIb, TIULEPHH,
CIOCOOBI X MOJIyYEHUs, IPAaKTUYECKOe MPUMEHEHHE. [ TUIepUH KaK MpeACcTaBUTENh
MHOI0aTOMHBIX cIMpTOB. KauecTBeHHas peakuysi HAa MHOroaToMHble cnupThl. [Ipumenenue
[JIAIIEpUHA.

®eHoJ1. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHUE GeHosa. B3aumuoe BnusiHue
ApOMATHYCCKOIr'0 KOJbla 1 FHI[pOKCPIJII:HOfI TPYIIIbI. du3nyeckre 1 XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BIMsIHUE aTOMOB B MOJIEKYJIe (heHOJIa: B3aMMOAEHCTBHE C THAPOKCHIOM
HaTpus U a30THOM KucioTol. [Ipumenenne geHona Ha OCHOBE CBONCTB.

I'omoJiornyeckue psibl aJbAeru10B U KeTOHOB. [IoHsATHE 0 KAPOOHUIIBHBIX
COEIMHEHUSIX. DIEKTPOHHOE CTpOeHUE KapOOHMIbHOM rpymibl. 3oMepust 1 HOMEHKIaTypa
IBJETUA0B U KeTOHOB. du3nueckue cBoiicTBa KapOOHMIBbHBIX coeanHeHui. [Ipumenenne
U NoJiy4eHHe KapOOHWIbHBIX coeuHeHuil. [IpruMeHeHne anpaeruoB U KETOHOB B OBITY
Y TIPOMBIIUIEHHOCTH. AJIbIETH/IbI U KETOHBI B IpUpoie (3¢upHbIe Macia, pepoMOHBI).
[Toryuenne kapOOHWIBHBIX COETMHEHUIN OKHCIEHUEM CIIUPTOB, THpaTalliel alKuHOB,

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35
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OKHCJICHHEM YyTJIeBO0p010B. OTIebHbIC IPEICTABUTEININ AJIbJICTHIOB U KETOHOB,
cnenuIecKre CrocoObl UX MOTYICHHS U CBOICTBA.

XuMHYecKHe CBOHCTBA aJbJerHI0B H KETOHOB. PeakiioHHast ClIoCOOHOCTh
Kap6OHI/IJIBHbIX COCIII/IHGHHfl. PeaKI_II/II/I OKHMCJICHHA aJIbACTUAO0B, KAYCCTBCHHBIC PCAKIIMU Ha
aIIbJICTUIHYIO IPYIITY. Peakiuu moJMKoHIeHCAuK: 00pa30BaHue
¢denonopopmManbIETHAHBIX CMOJL.

KapGonoBble kncea0Thl. ['oMonoruueckuii psij npeieabHbIX 0JHOOCHOBHBIX KapOOHOBBIX
kuciotT. Ilonsitne o kapOoHOBBIX KHcioTax. KapOokcuiabpHas rpynna Kak GyHKIMOHATbHAS.
["oMonoruyeckuit psi mpeaeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydenue
KapOOHOBBIX KUCIIOT OKHCIICHHEM aJIbICTH/IOB.

XuMHYecKHe CBOIiCTBA KAPOOHOBBIX KMCJIOT. Peakiiuu, UIUTIOCTPUPYIOLINE KUCIOTHBIC
CBOICTBa U UX CPAaBHEHUE CO CBOMCTBAMU HEOpraHUUECKUX KucioT. OOpa3oBaHue
(byHKIIMOHATIBHBIX MPOU3BOIHBIX KAPOOHOBBIX KUCIOT. Peakiuu srepudukaim.
AHTHIpUIBI KAPOOHOBBIX KHCIIOT, MX MOJIYYCHHE U IIPUMEHEHHE.

Cnoco0bl mosryyeHust KapOOHOBBIX KUCJIOT. OT/IENbHbBIE IPEICTABUTENIN U UX 3HAYCHUE,
Oounonoruveckas poiib. Crierupuyeckue crocoObl MOyICHHS, CBOMCTBA U IPUMCHCHHE.
OO61mue criocoObl MOTYyYEHHS: OKHCIEHUE alIKaHOB, AIKEHOB, IEPBUYHBIX CIIUPTOB,
albpACTUIOB. BaxkHelue nmpeacTaBuTeN M KapOOHOBBIX KUCIIOT, X OHOJIOTHYeCcKas poJib,
cneruduyecKre crnocoObl MOMyuYeHus, CBOWCTBA U IPUMEHEHUE MYPaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOM M CTEAPUHOBOM; aKPHUJIOBOM M METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJICHOBOM, IIaBEJICBOI; OCH30HHOMN KHCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE U HOMEHKJIATYpPa CI0XKHBIX 3(UPOB, MEKKIACCOBAs
nu3oMepust ¢ KapOOHOBBIMU KHcToTaMU. CITOCOOBI OTyYEHUS CII0KHBIX A(DUPOB.
OO6patumMocTh peakiuu 3TepuduKanuy U HakTopbl, BIUSIONINE HA CMEIICHUE PABHOBECHS.
O0pa3oBaHue CI0XHBIX MONMUAI(GUPOB. XUMUYECKHE CBOWCTBA U PUMEHEHHE CII0KHBIX

7(hUpOB.

Kupbl. XKupsl kak crnoxkabie 23Gupsl raulepruHa. KapOoHOBBIE KUCIOTHI, BXOISIINE B
COCTaB JKMPOB. 3aBUCUMOCTh KOHCHUCTEHIIUU KUPOB OT UX COCTaBa. XMMUYECKUE CBOMCTBA
JKUPOB: THUIPOJIU3, OMBUIEHUE, TUAPUPOBaHUE. bruosiornyeckas poJib ;KUpPOB, UX
WCITOJIh30BAHUE B OBITY U TPOMBITTUICHHOCTH.

Yraesoasbl. [lonsiTue 06 yriaesogax. Kiaccuduxanus yriesonoB. MoHo-, 11- U
NoJIMcaxapuabl, MPeACTaBUTEIN KaX 101 rpynisl yrieBo1oB. buonoruueckas poib
YIJI€BOJIOB, UX 3HAUEHHE B )KM3HM YEJIOBEKA U OOILECTB.
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Momnocaxapuabl. CTpoeHue U onTu4eckas H30Mepusi MoHocaxapuaoB. Mx kiaccudukanus
10 YUCIIy aTOMOB YIJIEpOoJa U NpUpoe KapOOHUIbHOU Ipynmbl. [ 110K03a, cTpoeHue ee
MOJICKYJIBI M u3ndeckue cBoiicTBa. Tayromepus.

CamocrosiTesibHasi padoTa (MOATOTOBKA K IK3aMEHY)

Kucaopoacoaep:kamue opranHnyeckue coeTMHEHU.
MertaHo:, ero MpOMBIIIJIEHHOE MOJYYeHUE U PUMEHEHHUE B IPOMBIILIICHHOCTH.
Bbuonornueckoe aerictBue MetaHosa. usnonornyeckoe IeUCTBUE DTAHOJIA.

[\

HpI/IMeHeHI/Ie AJIbACTUI0B U KETOHOB B MCIUIIUHCE. buonornueckas POJIb.

HpaKaneCRue 3aHATHUA:

Cnuptsl. M3yuenne XuMU4YeCKUX CBOMCTB CIUPTOB. PacTBOpeHue riniiepruHa B BOJE U
B3aumMozeiicTaue ¢ rujpokcuiom menu (I1). Pemenue pacueTHbIx 3a1ad.

Anpaeruipl, N3ydeHue CBOWCTB. Peaknus cepeOpsiHOro 3epKana

KapOonoBsle kucnotsl. [losryueHune u n3ydeHue CBOMCTB YKCYCHOM KUCIIOTBI.

Kucnoponocozaepxaiue oprannieckue coeanHenus. Pemenue 3amau.

I'eneTnyeckas cBs3b MCKAY OCHOBHBIMH KJIACCAMH OPIraHUYCCKUX BCIICCTB

IIpuMeHeHne KUCIOPOACOAECPKALIMX OPTAaHUYECKUX COSAUHEHUAX B MEAULIMHE U
bapmakosioruy. 3anmTa J0KIa10B.

Tema 2.4
A3oTcoaepxkamme
OpraHuveckKue
COCJUHECHHSI.
IHonumepsl

Coaep:xanue yueOHOTro MaTepuaJia

Amunsbl. [Tonstue 06 amunax. [lepBuuHble, BTOpUYHbIE U TPETUYHBIE AMUHBI.
Knaccudukaiys aMuHOB 110 THITY YTJIEBOAOPOJHOTO PAJANKANIa U YUCTYy aMUHOTPYIIT B
MoJieKyJie. ['oMonorudeckue psbl NpeaesibHBIX alu(aTHIeCKuX U apOMaTHYECKUX aMHUHOB,
M30MEpUs U HOMEHKJIaTypa. XMMH4YeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OPraHUYECKUE
OCHOBAHMS, UX CPAaBHEHUE C aMMHAKOM U JIPYTUMU HEOPraHUYECKUMH OCHOBAHUSIMH.
CpaBHeHHE XUMUYECKUX CBOMCTB anu(paTudecKuxX U apoMaTHIecKuX aMruHOB. OOpa3oBaHue
aMH1I0B. AHUIIMHOBBIE KpacuTenu. [IoHATHE O CHHTETUYECKUX BOJOKHAX.

[TonmuamMuapl U MOMMAMHIHBIE CHHTETHYECKHE BookHA. [Tomyuenue amuaoB. Paboter H.H.
3uHUHA. AMHHOKUCJIOTHI. [[oHATHE 00 aMUHOKHCIIOTAX, MX KIACCU(PUKAIHS B CTPOCHUE.
Ornrtuueckast U30MepHs a-aMUHOKUCIOT. HoMeHkiaTypa aMMHOKHUCIOT. J[BOMCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ MPUYHUHbL. bunonspHsie noHsl. Peakiyuu
koHaeHcauuu. [lentuaHas cBsas3e. benku.

CamocrosiTeibHass padora

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35
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Pa3znoo6pasue amunokucnot. [lpumMeHenne aMuHOKHCIIOT M UX Ouoioruyeckast (pyHKITHsL.

IpodeccnoHaILHO-OPHUEHTHPOBAHHOE COIEPIKAHUE

8

PA3JIEJI 3. KauecTBeHHbIe peaKiui 00HAPY/KeHHs] HEOPTraHUYeCKHX M OPraHMYeCKHUX BellecTB.

Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
Oo0Hnapy:xeHue KauecTBeHHbIE XUMUYECKHE PEAKIIUH, XapaKTepHbIE I OOHAPYKEHUSI HEOPTaHUYECKUX 2 OK 01, OK 02,
HEOPraHu4ecKHuX BellecTB (KaTHOHOB U aHMOHOB). CocTaBlieHUE YpaBHEHUHN peakiuii 0OHapyKeHHsI KaTHOHOB [— OK 04, OK 09
KATHOHOB U AaHHOHOB. | VI rpymm u aHHOHOB, B T.4. B MOJIEKYJIIPHON M HOHHOM (hopMax. JP 2, .9, 10,
buosiornyeckast ponb | Peakuuu oOHapyXKeHHS HEOPTaHUYECKUX BEILIECTB B pealbHBIX 00BEKTaX OKPYKAIOUICH Cpeibl. 25,33, 35
OT/IeJIbHBIX HOHOB buonoruyeckast posiib HOHOB KaJusi, HATPHS, KaJbIUs, MarHusI, *KeJie3a, Mapradiia u MeJd, a
TaKKe HEKOTOPHIX AaHUOHOB.
Knaccugukanus mpod BobI 10 BUAY U HA3HAUCHHIO, UCXO/IS U3 €€ XMMUYECKOTO COCTaBa.
OpranonenTHyecKre CBOWCTBA (3amax, MPo3pavHOCTh, IBETHOCTh, MYTHOCTb) BOJIBL.
Kucnornocts u menouHocTs Boabl. pH cpenbl 1 MeToibl ee onpeaeneHus. JKecTKOCTh BOAbI U
METO/bI €€ OIPEIeIICHHUS.
Bunel xecTkoCcTH BOIbI (BpeMEHHAs U IOCTOSIHHAS ). JKECTKOCTh BOJIBI KaK MPUYMHA BBITTAICHUS
0CaJIKOB WJIM 00pa30BaHMs COJIEOTIOKEHHUH, MIMEIOIINX MECTO B OBITY U Ha IIPOU3BOJICTBE.
CocTaB cosieid, BEI3BIBAIOIINX KECTKOCTD BOABI. XUMUYECKHUE TMPOIIECCHI, yCTPAHSIOIINE
KECTKOCTh BOJIbL. Y paBHEHHUSI XUMHUECKUX PEAKLUH, MILTIOCTPUPYIOLINX MPOLIECCHI,
MPOUCXO/ISIINE MPH YCTPAHEHUH )KECTKOCTU. Y CTPAaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU H
XUMHAYECKHMU crioco0aMu. CriocoObl YCTpaHEHHUs! BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTHU OT
cocTaBa coneil. Pemenne sxcriepuMeHTaIbHON 3aa4l Ha BBISIBJICHUE BPEMEHHOM U MIOCTOSTHHOM
YKECTKOCTH BOJIBL.
Tema 3.2. IMpakTHyecKkune 3aHATHS: 2 OK 01, OK 02,
O0Hapy:xeHune OK 04, OK 09
OPraHHYECKHX BEIIECTB KauecTBeHHBIE XUMUUYECKUE PEAKIINH, XapaKTepHbIE Il OOHAPYKEHHSI OTACTBHBIX KJIaCCOB JIP 2, .9, 10,
OTJAeIbHBIX KJIACCOB ¢ OpPTaHWYECKUX COCTMHECHHI: ()EHOJIOB, aTbJACTHUIOB, KpaxMalia, YKCYCHOM KUCIIOTHI, 25,33, 35
HCIO0JIb30BAaHUEM AMHHOKHCIIOT U AP.
KadYeCTBEeHHBIX CocTaBiieHHE KaueCTBEHHBIX peaKHI/Iﬁ 06Hapy>1<eHm1 OpTraHU4YCCKUX COG)II/IHCHI/Iﬁ
peaxumii OTJIEJIBHBIX KJIACCOB.
PA3JIEJI 4. UcciienoBanne U XuMHYeCKHii aHAJIN3 00beKTOB Onocdepbl 1 TeXHOChepbI
Coaep:xanue yueOHOro MaTepuaJia 4
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Tema 4.1.
HccnexgoBanue
00beKTOB OHOchepsl U
TexXHOC(pephl

Y4eOHo-uccae10BaTeNIbCKU MPOEKT B 00J1aCTH McceqoBaHus 00beKTOB Onocdepsl. O630p TeM
yueOHO-UCCIIEAOBATEILCKUX MPOCKTOB. AJITOPUTM BBITIOJTHEHHUs TIpoekTa. OrnpeeeHue
npo6sieMbl UcciieoBaHust. MeTo bl oKcKa, aHanu3a 1 00paboTku HH(POpPMALIUK O TPOEKTE B
Pa3INYHBIX UCTOUYHUKAX.
O0ocHOBaHHE aKTYaJIbHOCTH BEIOPAHHOM TeMbI. BBIsIBICEHUE TPOOIEMBI HCCIICIOBAHMSL.
Br160p 00beKTOB 1 METOIOB UcCiieJoBaHus. [locTaHOBKA TIeTIel 1 3a/1a4 HCCIIeIOBAHUS.
Omnpenenenne npoaykra ucciaenoanus. OnpeeneHnue 3TalnoB U COCTaBICHUE TIaHa
MCCIIEIOBaHMUSI.

IIpakTHyeckune 3aHATHSA:

IIpoexT (¢ yueTom Oyayuei npodeccuoHanbHOM NeSITeIbHOCTH) Ha aHAIU3 MHPOPMAIMU Ha
TeMy:

HccnenoBanue U XuMH4ecKuil aHaiu3 00bEKTOB 61ochepsl.

HccnenoBanue U aHalIn3 COCTaBa KOCMETHYECKUX CPENICTB.

HccnenoBaHne KaueCTBEHHOTO M KOJMUECTBEHHOTO COCTaBa BELIECTB HEOPTraHUUECKON
HpUPOJbI B KOCMETHYECKUX CPEICTBAX.

HccnenoBaHue Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa BELIECTB OPraHMUYECKON MPUPO/IbI B
KOCMETHYECKUX CPEJCTBAX.

HccnenoBanue 1 aHaJIU3 COCTaBa CPEJCTB OBITOBOM XUMUH.

BrnusiHne KocMeTHUYEeCKHX CPEICTB Ha OPTaHU3M UesloBeKa

KocmeTuka, kpacoTa 1 310pOBbE

3amura npoekra: IlpeacraBieHue pe3ynbTaTOB NIPOEKTA (BBICTYIUICHHE C IPE3CHTALMEH).

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

Kouncyabranus

HpOMe)KyTO‘lHaH aTrTeCTanmd - IK3aMEH

Bcero 3a 2 cemecTp

O06mwem obpazoBarenbHOI nporpammsl-112 4.,

B TOM YHCJI€, 3aHITHS BO B3aMMOJICUCTBUU C mpernogaBatenem — 90 u.
Jlexuuu- 44 u.

[IpakTnueckue 3auaTus -44 4.

Kouncynbramus - 2 4

CamocrositenpHas padora —16 .

ITpomesxyTouHas arTecTanus - JK3aMeH - 6 4

Bcero 3a roa

O6beM oOpazoBaTenbHOI nporpammbl-180 4.,

B TOM YHCIIE 3aHATHS BO B3aUMOJICHCTBUH C TIperioiaBaresnem -158 .
JIEKUU -78 .
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MIPAaKTUYECKHE 3aHATUA - 78 4.
Koncynpramnus -2 .
CamocrostenbHas padota — 16 4

[IpomexyTouHas aTTecTanys — 3K3aMeH — 6 4.
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3. YCJIOBUS PEAJIM3AIIAA PABOYEN IMPOTPAMMBI YYEBHOT'O ITPEIMETA

3.1. TpeGoBaHKsi K MUHUMAJBLHOMY MATePHAJBLHO-TEXHHYECKOMY O0ecredeHHIo
Jis peanu3anuu mporpaMMel y4eOHOTO MPeIMeETa JOIKHBI OBITh MPETYCMOTPEHBI
CJIeIyIOIINE CIEIUAIbHbBIC TOMEIICHHUS.

OYVYIlL.0.12
Xumus

Kabuner xumuu;

yueOHast ayTMTOPUH JIJIsl POBEACHUS 3aHITHI BCEX BUIOB, B TOM YHCIIE
CPYIIOBBIX U UHAUBUYAJIbHbBIX KOHCYJIbTALHM, TEKYLIETO KOHTPOJIA U
MIPOMEKYTOUHOM aTTeCTaluu

Oo0opynoBanne y4ueOHOro KabuHeTa:

MOCaJI0YHbIE MECTa MO KOJMYECTBY 00YyUarOIINXCS;

pabouee MecTO IpenogaBaTess

- IocKa

- CTOJI MpernoaaBaTes

- Kpeclio AJi MpenoaaBaTes

- KOMIUIEKTHI Y4eOHOU MeOeH MO KOJIMYECTBY 00yUarOIINXCS

- yueOHO-HarJIAIHbIE TOCOOMS

- HaOOPBI MAPOCTEPIKHEBBIX MOJICITICH MOJIEKYJ

Hlkadsl A5 XpaHeHUs! HATJISIAHBIX TOCOOMIA;

Crennpl 1 TAOIULIBL:

Tabnuna «llepuoanueckas cuctemMa XuMU4eckux sneMeHTos JI. U.
MenpaeneeBay,

Tabnua «PacTBOPUMOCTH COJIeH, OCHOBAHHH, KUCIIOT B BOJIE»,
Tabnuna «IeKTPOXUMUUECKUN Psil HAIPSHKEHUH METaIITIOBY,
Tabmuma «Okpacka HHAUKATOPOB B Pa3IMYHBIX Cpeaax»,
TaOnuie! Mo TeMaM 3aHATUHN MO0 HEOPraHUYECKON U OpraHMuecKON XUMHUU.
O0opynoBanne 1adoparopuii 1 paboYux MecT:

DneKkTpruyecKast InTKa

bans Bogsguas

Oruerymurenu

CnupromMeTpsl

TepmoMeTp XUMUYECKUI

CeTtku MeTanmnyeckue acOeCTUpOBaHHBIC Pa3HBIX Pa3MEPOB
ITaTuBBEI MeTalNINYECKHE ¢ HAOOPOM KOJIEIl U JarnoK
ItaTuBsl 111 MPOOUPOK

9. CnuproBKH

10. Becsl paBHOIUIEUHE PYyUYHBIE

11. Pa3HoBec

12. Juctrimarop

13. Apeometp

IMocyna u Bcmomorare/ibHbIe MAaTepHAJIbI:

14. IIpobupku

15. Boponka naboparopHast

16. Konba xoHMuUecKas pa3HOi eMKOCTH

17. [Tasi0ukH CTEKIIAHHBIE

18. [TuneTku ria3Heie

19. CTakaHbl XUMHUYECKHE PA3HON EMKOCTHU

20. Ctekna npeaMeTHbIE

21. CtexJia mpeAMETHBIE C YIITyOJICHUEM /IS KaleJIbHOro aHaIu3a
22. llunuuapel MEpHBIE

23. Yamka BelIapUTEIIbHAS

24. bymara ¢uapTpoBasIbHAS

X NN R LD =
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25. Barta rurpockonuyeckas

26. Jlepkarens 1Jst IpOOHPOK

27. Kpyxxku dapdopossie

28. Epmu 17151 MOMKH KOJI0 U POOUPOK

29. Kapanjaiiy rno crekiny

30. HosxxHu1bl

Heoprannyeckue u opraHuvecKkne BemecTBa, peaKTUBBI, HHINKATOPbI
COTJIAaCHO y4eOHOI IporpaMme

Texnuueckue cpeacTBa 00y4eHus :

1) neMoHcTpamoHHOE 000PYIOBAHUE — POESKTOP U KOMITBIOTEP C BHIXOZOM

B CETh UHTEPHET;

2) MyJIbTUMEUIHBINA IPOEKTOP, IKPaH HaCTEHHBIN

JIMIIeH3MOHHOE MTPOrpaMMHOE oOecrieueHre U 0a3bl JIAHHbBIX:

Microsoft WINHOME 10 Russian Academic OLP ILicense
Cybnunensuonnsiit gorosop Ne 67307590 ot 31.08.2018 6eccpounbiii)
Google Chrome (CBob6oaHO pacnpoctpansemoe [10),

AntuBupycHas nporpamma ESET Endpoind Security (numensuss ESET
NOD32 Smart Security Business Edition). ABToMaTu3npoBaHHas cuctemMa, Ha
wiatopme nHpopManMoOHHOH 06oouku nopraia InStudy https://dist.fknz.ru/
DnexTpoHHO-0ubnnoTeyHas cucreMa - OOpazoBatenbHas wiardopma KOpaiiT:
https://urait.ru/

DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «KoHcynbranT CTY/ICHTa
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2020-117.html

bubnuoreka, unTanabHbIN 321 € BBIXOJOM B ceTh MIHTEpHET

- KOMIUIEKTHI yueOHOM Mebemnu

- KOMITbIOTEpHAs TEXHUKA C TIOJKIIIOYEHHEM K ceTu «HTepHeT», T0CTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPely U DJIEKTPOHHO-
OMOJIMOTEUHYIO CUCTEMY

[TomerieHus s caMOCTOATENBHON pabOTHI M KYpCOBOT'O IPOEKTHUPOBAHHUS

- KOMILJIEKTHI yueOHOM Mebenu

- KOMIIBIOTEpHAsi TEXHUKA C MOAKIIIOUEHHEM K ceTu «VIHTepHeT» U JOCTYIoM
B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO CPERY

ITomenieHus 151 CaMOCTOSITEILHON pabOThl M KYPCOBOI'O IPOEKTHPOBAHUS

[Tomenienus it BCeX TUCHUILIMH U MOAYJIEN B TEUEHHE BCETO NIEPHOJIA
o0OyueHusl.

AKTOBBII1 3aJ1 [U1 IPOBEEHUS HAYYHO-CTYJEHUECKUX KOH(GEpEeHIUN U
MEpONPUATHIA: CEIMAIM3UPOBAHHBIE Kpecia Il aKTOBBIX 3aJI0B; TpUOYHa,
9KpaH; TEXHUYECKHE CPE/ICTBA, CIIyKalllue 7S peCTaBlIeHus nHopMaluu
O0JIBIION ayAUTOPUH; BUJICO YBETHMUUTEIND (TIPOEKTOP);

JleMOHCTpallMOHHOE 000pyI0BaHKE U ayAUOCHCTEMA

3.2. UndopmanmnoHHoe obecrniedeHHne peajn3alui NPorpaMmMbl

3.2.1. OcHOBHBIE JICKTPOHHBIC H31aHUS

1. badkos, A. B. Xumus : yueObuuk / A. B. badkos, T. 1. bapabanora, B. A. Ilonkos. -
Mockaa : I'D0OTAP-Menna, 2020. - 352 c. : un. - 352 ¢. - ISBN 978-5-9704-6149-5. -
Texcr : omekrponnsii // OBC "KoncymeranT crygenta" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785970461495.html.
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3.2.2. IonoJTHUTEIbHbIE HCTOYHUKHU

Opranuueckass xumus : yueobnuk / C. 3. 3ypabs, A. I1. JIy3un ; nmon pexa. H. A.
TrokaBkuHOH. - MockBa : [DOTAP-Menna, 2022. - 384 c. - ISBN 978-5-9704-6787-9. -
Texct : onexrponnbri // DBC "KoncymeranT crymenta" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785970467879.html

OOmast W HeopraHuyeckass XUMHsS Ui (apMaleBTOB: y4eOHUK U TNPAKTHKYM JIJIs
cpennero npodeccuonaapHoro oobpazosanus / B. B. Herpebeuxuii [u ap.]; mox oOiei
penakuueir U. 1O. benaBuna, B. TI. CepreeBoit. — MockBa: M3narensctBo IOpaiir,
2020. — 357 ¢. — (ITpoeccuonanbroe obpazoBanme). — ISBN 978-5-534-02877-5. —
Texcr: anexktponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/433401
HoBommnuckuit, U. . Xumus. Yuebnuk ans 10 (11) kmacca obmieobpa3zoBaTeiabHBIX
opranu3anuii. bazossiii yposens / U. U. Hoommuckuii, H. C. HoBomuHckast. - 3-e usz.
- Mockaa : Pycckoe cioBo - yuebnuk, 2021. - 192 c. (MaHOoBarmonHas mxkona) - ISBN
978-5-00092-381-8. - Tekcr : anekrponnsiii // DBC "KoHcynbTanT cTyaenTta" : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785000923818.html. - Pesxum gocryma
: TIO TIOJITHCKE.

ITepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIO/Ib3YyEMbIX NIPH OCYILECTBICHHHU
o0pa3oBaTeIbHOIO NpoLecca M0 JHCUHILINHE, BKJII0Yasi lepedyeHb IPOrPaMMHOI0
obecreveHust, NpodeccHoHANBHBIX 0a3 JAHHBIX M HHPOPMALMOHHBIX PECYPCOB CETH
HNuTepHer

Ne
n/n

HaumenoBanue

.| Oneparmonnas cuctema Microsoft Windows

JlunieH3noHHOE TPOrpaMMHOE OOecTieueHrne 1 0a3bl JaHHBIX:

Microsoft WINHOME 10 Russian Academic OLP ILicense CyOauiieH3nOHHbBIN
noroBop Ne 67307590 ot 31.08.2018 Geccpounblif)

Google Chrome (CBo6oaHo pacnpoctpansemoe [10),

AnTtuupycHas nporpamma ESET Endpoind Security (munensus ESET NOD32 Smart
Security Business Edition).

.| DnexTpoHHO-OMOMMOTEeYHast cuctema FOpait https://urait.ru/

DneKTpoHHO-0ubIMoTeyHas cucreMa «KoHCynbTaHT CTyIeHTay
https://www.studentlibrary.ru

ABTOMaTHU3MpPOBAaHHAs CUCTEMa, Ha TuaT(GopmMe HHPOPMAIIMOHHOW 000I0UKH TTOpTaia
InStudy https://dist.fknz.ru/

Enunoe okxHO noctyna kK nHGOpMaMOHHBIM pecypcam: http://window.edu.ru/

3.3. Bociurare/ibHas COCTABJIAIOIIAS POTPAMMBI

BocnuratensHas cuctema B KOJUJIeKe HapaBiieHa Ha GOpMUPOBaHHE U pa3BUTHE
MHTEJJIEKTYaJIbHOM, KYIbTYPHOMH, TBOPUECKON, HPAaBCTBEHHOM JIMYHOCTH 00yYaroIierocs,
OyaylIero CrenuanucTa, COYeTarolero B cedbe npodeccuoHaIbHbIE 3HAHUS M YMEHHUS, BBICOKHE
MopaJibHbIE U MATPUOTUYECKHE KaueCcTBa, 00JIa1al0IIEero MpaBoOBO 1 KOMMYHUKATUBHOM
KYJIbTYpOH, aKTUBHOU I'PAKJAHCKOU MTO3ULIUEH.

3.4. Oco0eHHOCTH OpraHu3anuu o0y4YeHHMs AJIsl JUI C OTPAHNYCHHBIMHM BO3MOKHOCTSIMH
310POBbS

Komnemx mpenocTasiisieT HHBAIKMIAM U JIMLAM C OTPAaHUYEHHBIMHU BO3MOXXHOCTSMU
310pOBBsI (IO X 3asBJICHUIO) BO3MOXHOCTH 00yUEHHs 110 00pa30BaTeIbHOM IIporpamme,
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YUUTBIBAIOIIEH 0COOEHHOCTH MX NMCUXO(PU3NIECKOTO PA3BUTHS, WHANBUYaTbHbBIX
BO3MOXKHOCTEH U, TpU HE0OX0IMMOCTH, 00ecreunBaroIIel KOPPEKIUIO HAPYIICHUH pa3BUTUS U
COLIMAJIbHYIO aJaNTalli0 YKa3aHHBIX JIULI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJIMETA
KoHTpomb 1 O1IeHKa pe3ysIbTaTOB OCBOCHHS y4EOHOTO MpeaMeTa «XUMUs» OCYIIECTBIISACTCS
IpernoJiaBaTesieM B Ipolecce NPoBeIeHHs yUeOHbIX U MPAKTHUECKUX 3aHATHH, TEKYIIEro U
IPOMEKYTOUHOTO KOHTPOJIS.

Oo01mas

Pazpen/Tema

Tun oueHoYHbIX MEPONIPUATH I

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3agay
npodeccruoHaNbHON
NesITeIbHOCTH
NPUMEHUTEIBHO K
pPa3INYHBIM
KOHTEKCTaM

Pazpgen 1. Tema 1.1, 1.2, 1.3,
1.4,15,16,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
2.4

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

OK 02. OcyiiecTBasTh
MOUCK, aHATTU3 U
WHTEPIIPETAIHIO
nHpopMmanuu,
HEO0OXOAMMOM JJIst
BBITTOJIHCHUS 32144
MmpoQecCHOHATIbHON
e TEIbHOCTH

Pazgen 1. Tema 1.1, 1.2, 1.3,
1.4,15,16,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
2.4

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

OK 04. PaGorats B
KOJIJIEKTHUBE U
KOMaH[e, 3PHEKTUBHO
B3aMOJCHCTBOBATh C
KOJIJICTaMU,
PYKOBOJICTBOM,
KIIMCHTAMM;

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

OK 07.
Col1eifiCTBOBATHh
COXPaHEHHUIO
OKpYKarolleu cpeibl,
pecypcocOepeReHuto,
hhHEeKTUBHO
IIECTBOBATH B
YpE3BBIYANHBIX
CUTYyaIUsIX

Paszngen 1. Tema 1.3
Pazgem 2. Tema 2.2,2.3
Pasznen 4. Tema 4.1

Tekymuii KOHTPOJIb:
- GpOHTATBLHBIN YCTHBIN U
MHCBbMEHHBIN OIPOC,

- TECTUPOBAHHUE;

- XUMUYECKHUHA TUKTAHT 110 TEME
paszzena;

- OlleHKa paboThI ¢ Tabymueit J.1.
MenpeneeBa u Tabnuien
PacTBOPUMOCTH;

-BBITIOJIHEHUE KOHTPOJIBHBIX PaboT
0 TeMaM JUCIUIUINHBL,

- OIPOC MO UHAUBHUAYATbHBIM
3a/IaHUSIM;

- pellieHre CUTYAIlMOHHBIX 3a/1a4;
- OIICHKA COCTaBIIEHHBIX pedepaTos,
JIOKJIaJ10B, COOOIIEHUI;

- 3alIMTA POEKTOB, IPE3CHTALU,
TBOPUYECKUX padoT,

- IpaKTU4eckue (OIeHKa
PE3yNbTAaTOB BBHIOJIHEHUS
MPaKTUYECKUX padboT)

IIpoMe:kyTOoUHasI aTTECTALUSA:
JK3aMeH — OLIEHKa OTBEeTa Ha
BOIPOCHI OMJIeTa B YCTHOM U
MUCBEMEHHOM hopme

O1eHKa JTMYHOCTHBIX PE3YIIHTATOB MOXKET OBITh IPOU3BE/ICHA C TPUMEHEHHEM
- HE TIepCOHN(HUIMPOBAaHHAS (XapaKTepU3YIOLIas TOCTHKEHUS B yueOHOM rpyrmre, y
KOHKPETHOTO MeIarOTHYECKOTr0 paboTHHKA, B 00pa30BaTeILHON OpraHU3alliy B IIEJIOM);
- KayecTBEeHHasl (M3MepeHHasi B HOMMHATHUBHOM IIIKaJe: €CTh/HET);
- KOJIMYECTBEHHAsI (M3MEpEeHHAas1, HalpUMep, B PAHTOBOM ITKaJIe: OOJIbIIE/MEHBIIIE);
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- HHTEerpanbHast (OICHEHHAs C TIOMOIIbIO KOMIUIEKCHBIX TECTOB, MOPT(HOJINO0, BHICTABOK,
MPE3CHTAaIINN );
- muddepeHnrpoBaHHast (OIICHKA OTACIBHBIX ACTICKTOB Pa3BUTHS).
[Tpu 3TOM MOTYT IIpeyCMaTPUBATHCSI CIECYIOIIUE METO/IbI OLICHUBAHHMS:
- HaOJII0IeHNE;
- mopT¢oNHO;
- DKCIIEPTHASI OIICHKA;
- CTaHJIAPTU30BaHHBIC OTIPOCHUKH;
- IPOCKTHUBHBIC METO/THI;
- CAaMOOIICHKA;
- aHAJIKM3 TIPOAYKTOB JCATEIHHOCTH (TIPOCKTOB, MPAKTHYECKHUX, TBOPUYCCKUX Pa0dOT) U T.1.

35



