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1 MACHOOPT PABOYEM IMPOT'PAMMBI YYEFHOM JJUCHUILJIAHBI
BJ. 07 XUMUSA

1.1 O6mas xapakTepucTHKA y4eOHOM IMCIMIIJIMHBI

PaGouass mnporpamma yueOno¥t gucuumiuabel BJI. 07 Xumusa sBasercs
00s3aTeNIbHON YacThio 0011e00pa30BaTeIbHOTO IKKIA 00pa30BaTEIbHOW MPOrpaMMBbl
MOATOTOBKHM  CIEIUAIMCTOB CpPEIHEro 3BeHa B cooTrBeTcTBUM ¢ DenepanbHbIM
rOCYAApCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM CPEAHET0 MPOPECCHOHATBHOIO
obpazoBanus (manee ®I'OC CIIO) nmo cnenuansHocTH 09.02.06 CeteBoe U cUCTEMHOE
aIMUHUCTPUPOBAHUE, pealn3yeMol Ha 0a3e OCHOBHOro o0miero oOpa3oBaHUS.
[Iporpamma paspaboTana Ha ocHoBaHuM TpebdoBaHuii PI'OC cpemnero oo6mero
oOpa3zoBaHusl.

1.2 Mecto AuCHUMIUIMHBI B CTPYKType NpPOrpaMMbl IOATOTOBKH
CHEHATHCTOB CPe/IHEro 3BeHa

JIucuMIuiiHa BXOJUT B COCTaB 00SA3aTENIbHBIX YYEOHBIX TUCLUIUIMH, U3Y4aeMbIX
Ha 0a30BOM ypOBHE 00111€00pa30BaTeIbHOMN MOATOTOBKH.

1.3 Hean u 3a7a4u y4yeOHOH TMCUMILIHHBI (MTPodecCHOHATBHOT0 MOAYJsl) —
TpeOoBaHUs K pe3yibTaTaM 0CBOeHHA Y4eOHOH JUCHUIITHHBI

®opMUPOBAHHE Yy CTYIEHTOB IMPEACTABICHUS O XUMHYECKOW COCTaBISAOIIEH
€CTECTBEHHO-HAyUYHOI KapTHHBI MUpPAa KaK OCHOBBI MIPUHITHUS PEUICHUIN B )KM3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHMIX, OTBETCTBEHHOT'O MMOBEJICHUS B IPUPOIHOM Cpe/ie.

3amayu TUCIUTLITUHBL:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYKAKOLIEH Cpele, LEJOCTHOM HAay4YHOW KapTUHBI MHpA,
B3aMMOCBSI3U ¥ B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJATh (OPMYJIbI HEOPTraHMYECKMX W OpPraHUYEeCKUX
BELIECTB, YPAaBHEHUS! XMMHUYECKHUX PEAKIHUI, OOBSICHATH MUX CMBICI, HHTEPIPETUPOBAThH
pE3yJIbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) chopmmpoBaTh  HaBBIKM  HPOBEACHHUA  NPOCTEUIIMX  XUMHUYECKHX
AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM C COOJIIOACHIEM MPpaBml 0€30MacHOT0 0OpaIleHusl ¢
BELIECTBAMU U JJAOOPATOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHUS HCIIOJNB30BAaTh HHPOPMALMIO XHUMHYECKOTO XapakTepa u3
Pa3IUYHBIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHUsI MPOTHO3UPOBATh MOCIEACTBUS CBOEH NEATENbHOCTH U
XMUMHUYECKUX IPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOILIECCOB;

6) chopMupoBaTh NMOHMMAHHWE 3HAYUMOCTU JIOCTHKEHMA XUMHUYECKOH HAyKH U
TEXHOJIOTUH JJIs1 pa3BUTHS COIIMAIIBHON U MPOU3BOJCTBEHHOM cep.

OcBoenue copepkanus yueOHOM TUCHUIIIMHBI XUMHSI 00€CIEYUBAET TIOCTHIKEHNE
CTYJIEHTaMU CJIEAYIOIINX PE3YJIbTATOB!

JIUYHOCIHBIX

- YYBCTBO TOPJOCTH U YBAXKEHHUS K UCTOPUU U JIOCTHXKEHHUSIM OTEYECTBEHHOMU
HayKH; TPaMOTHOE IIOBEACHHE B MNPO(PECCHOHATBHOW NEATENbHOCTH M OBITY mpH
oOpalleHnH ¢ TpudOpamMu U yCTPOHCTBAMH;

- TOTOBHOCTh K MPOJOJKEHHIO 00pa30BaHUs M TOBBILICHUS KBaJIH(DHUKAIUU B
u30paHHOW TNpo(ecCHOHATBPHONW JESTENTbHOCTH U OOBEKTHBHOE OCO3HAHUE DPOJIH
€CTECTBEHHOHAYYHbIX KOMIIETEHLIUN B 3TOM;



- YMEHHE UCII0JIb30BATh JIOCTUKEHUS COBPEMEHHOM HayKU u
€CTECTBEHHOHAYYHBIX TEXHOJOTHI JUIsl MOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJbHOTO
pa3BUTHA B BBIOpaHHON IPO(eCCHOHAIBHON AESITENIbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE /JiA CE€Osl €CTECTBEHHOHAYUYHBIC
3HaHUS, UCTIOJNIb3YS JUIsl 3TOTO JAOCTYIHbIE UCTOYHUKU WH(OPMALINH;

- YMEHHE BBICTpAaWBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOILIECHHS B KOMaHJIE IIO
pElIeHUI0 00IIKX 3a/a4;

- YMEHHME YOpPaBIATh CBOEW IIO3HABATEIIBHOW JEATEIBHOCTBIO, MPOBOAHUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaIbHOT'O PAa3BUTHS,

MemanpeomMemuulx.

- UCIIOJIb30BAHUE PA3IIMYHBIX BUIOB NTO3HABATEIBHON AEATEIIBHOCTHU JIJIS PEIICHUS
€CTECTBEHHOHAYYHBIX 3aja4, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HaOII0aeHUS,
OTHMCAHMSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUYEHUS Pa3IMYHBIX CTOPOH OKpY’Karolei
JICUCTBUTEIILHOCTH,

- UCIIOJIb30BAHNE OCHOBHBIX MHTEJUICKTYaJIbHBIX OINEpalyii: TOCTAHOBKU 3aJlayH,
dbopMynupoBaHUS ~ TUIMOTE3, AaHaIW3a M  CHUHTE3a, CpaBHEHHUs, OO0OOIICHMUS,
CHUCTEMAaTH3alliM, BBIABICHUS MPUYMHHO-CICICTBEHHBIX CBS3€M, IMOWUCKA aHAJOTOB,
dbopMynupoBaHUs BBIBOJIOB JJISI U3YUCHHS] PA3IMUYHBIX CTOPOH HM3Y4aeMBIX OOBEKTOB,
SBIIGHUA U TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTaJKUBAThCA B
npodeccuoHanbHOM cdepe;

- YMEHHE TE€HEpPUPOBATh UJEU U OMNPEICATh CPEACTBA, HEOOXOAUMBIC IS UX
peanu3aiuy;

- yMEHUE  WHCHOJIb30BaTh  pa3MYHble  HCTOYHUKU  JJI1  TOJYyYEHHS
€CTECTBEHHOHAaYYHOU MH(OpMAIUH, OLICHUBATH €€ IOCTOBEPHOCTH;

- YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMAIIMIO B PA3IMYHBIX BUAAX;

- yMeHHE MyOJUYHO TPEJCTaBIATh PE3YyIbTaThl COOCTBEHHOTO HCCIEIOBaHUSA,
BECTH JIUCKYCCHU, JOCTYMIHO MW TapMOHHUYHO codeTas cojaepxkaHue u (HOpMbl
npecTaBiIsieMoil HHpOpMaIuy;

npeoMemHbiXx.

- BJQAETh  CHCTEMOM  XUMHYECKHX  3HAHHUW, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIONINEe TOHATUS (XUMUUYECKHI JJIEMEHT, aToM, JJICKTpOHHas 000J0uKa
aToMa, S-, p-, d-3JIeKTpOHHBIE OpPOWTAIM aTOMOB, HOH, MOJICKYyJa, BaJCHTHOCTD,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00beM, YIJIepOAHBIN cKeneT, (yHKIMOHANbHAS TPYIIa, paguKal,
M30MEPUS, MU30MEPbI, TOMOJOTHYECKHI P, TOMOJOTH, YIIE€BOAOPOAbI, KHUCIOPOA- H
a30TCOJIEpIKaIe COCTUHEHUS, OMOJOTUYECKH aKTUBHBIE BelIeCTBA (YTJIEBOJBI, KUPHI,
Oenku), MOHOMEp, TOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISPHBIC COCAMHCHUSI,
KpUCTAJUTMYECKass  pelieTka, TUMbl ~ XUMHUYECKHX  peakiuil  (OKUCIUTEITbHO-
BOCCTAHOBUTEIIbHBIC, DK30-U DHAOTCPMHUUYECKHUE, PEaKIMd HMOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEJJEKTPOJIMUTHI, DJIEKTPOJUTUYECKAs]  JTUCCOLMALIUS, OKUCIUTENb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHYECKON PEaKIMi, XUMUYECKOE PABHOBECHUE), TECOPUU U
3aKOHBI (TEOpHsS XHWMHUYECKOTO CTPOCHHS opraHuyeckux BeriectB A.M. Bbytieposa,
TEOpHUs BJEKTPOJUTHUYECKON Juccoluanuu, nepuoandeckuil 3axoH .M. Menneneena,
3aKOH COXpaHEHHsS MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3BIK XHMUH,
(dakToMOTUYECKUE CBEJACHUS O CBOMCTBax, COCTaBe, TMOJY4YeHMH U Oe30macHOM
WCIIOIb30BAaHUH BAXKHEUIIUX HEOPTaHUYECKUX W OPraHUYeCKUX BEIIECTB B OBITY
MPaKTUYECKOU IeATeIbHOCTH YEJI0BEKA;

- YMETh BBISBIISTh XapaKTepHbIE MPU3HAKU U B3aWMOCBSI3b U3YUEHHBIX MOHSITHUH,



NPUMEHATh COOTBETCTBYIOIIME TMOHSATHS TMPU OINKUCAHUM CTPOEHUSI M CBOWCTB
HEOPraHWYECKUX U OPraHMYEeCKHX BEIIECTB M MX MPEBPAIICHUN; BBISBIISITh B3aUMOCBSA3b
XUMUYECKUX 3HAHUU C TMOHSATUSMU M MPEJICTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCII0Ib30BaTh HaMEHOBAHHUS XUMHYECKHUX COEeIMHECHUI
MEXKJIYHApOJHOIO CO03a TEOPETUYECKOM W MPUKIAJHOW XHMHUHM U TPUBHUAJIbHbBIC
Ha3BaHUS BaXKHEWIIIUX BEIHIECTB (TUJICH, alleTHIICH, TJIULEpPUH, (eHos, hopMallbaeTul,
YKCYCHasi KUCJIOTa, TJIUINH, YIapHbIM a3, YIrIeKUCIIbI ra3, aMMHak, raiieHas U3BeCTb,
HeralieHasi U3BeCTb, MUThEBasl COJIa U JIPYTHX ), COCTABIATH (DOPMYIIBI HEOPTAHHUYECCKUX U
OpraHWYECKUX BEIIECTB, YpPABHEHUS XUMHUYECKUX PEaKIHM, OOBSCHATH HX CMBICIH;
MOATBEPKIAaTh XApPAKTEPHBIE XHWMHUYECKHUE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMH
AKCIIEPUMEHTAMHU U 3aMKUCSMH YPAaBHEHUN XMMUUYECKUX PEaKIU;

- yMETh YyCTaHaBJIMBATh IMPUHANICKHOCTh M3YYECHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEHIECTB K OIPEICICHHBIM KjaccaM U TIpynmnaM COCIWHEHUH,
XapaKkTepu30BaTh MX COCTAB W Ba)KHEHIIIME CBOMCTBA; OMPEACNISTh BUIbI XUMHYECKHUX
cBs3eil (KoBaJIeHTHAsl, MOHHAsI, METAJJIMYeCcKas, BOJOPOHAs), THUIIbl KPUCTATUNIMYECKHUX
PEIIETOK BEIECTB; KIAaCCU(DUIIMPOBATH XUMHUYECKUE PEAKIINH;

- chopMupoBaTh  NPEACTABJICHUS: 0  XHMHUYECKOM  COCTaBIAIOLIECH
€CTECTBEHHOHAYYHOU KApTHUHBI MHUPA, POJM XMMHUU B MO3HAHWHU SBJICHUM TPUPOIBI, B
(GbOpMHUPOBAaHUU MBIIIUICHUS U KYJbTYPBI JTUYHOCTH, €€ (DYHKIIMOHATHHOW TPaMOTHOCTH,
HEOOXOAMMOMN MJIs PEIICHUs] MPAKTUYECKUX 3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U NIPUPOIHON Cpeie;

- YMETh TPOBOJUTH pacueThl IO XHUMHYECKUM QopMyrdaM W ypaBHEHUSIM
XUMUYECKUX PEaKIHUi C HWCIOJIb30BaHHEM (PU3HUYECKUX BEJIMYMUH, XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 0O0beMa (HOpMalbHbIC YCIOBHUS) Ta30B,
KOJIMUECTBA BEILIECTBA; HCIIOJb30BAaTh CHUCTEMHBIC XUMHYECKUE 3HAHUS JJISI MPUHSATHUS
pEIICHUI B KOHKPETHBIX - BJIAJIETh CUCTEMOM XMUMUYECKUX 3HAHHWM, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIONIME TOHATUS (XUMUUYECKHI JJIEMEHT, aToM, JJICKTpOHHas 000J0uKa
aToMa, s-, p-, 0-3JCKTpOHHBIC OPOWUTAIM aTOMOB, HOH, MOJICKYJIa, BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCIICHHUS, XUMHUYECKas CBsA3b, MOJb, MOJISIpHas
Macca, MOJISIpHBIA 00BEeM, YIJIEpPOJIHBIA CKeleT, (YyHKIHMOHANbHAs TPYIa, pajaukal,
M30MEPUS, HU30MEPbI, TOMOJOTHYECKHI P, TOMOJOTH, YIIE€BOJAOPOAbI, KHUCIOPOA- H
a30TCco/IepIKaIue COSAUHEHUS, OMOJIOTHYECKH aKTHBHBIC BEIECTBA (YTJICBOJIbI, JKHPHI,
OelIKu), MOHOMED, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC COCIMHCHMS,
KpUCTAJUTMYECKass  pelieTKa, TUMbl ~ XUMHUYECKHX  peakiuil  (OKUCIUTEITbHO-
BOCCTAHOBUTEIIbHBIC, DK30-U DHAOTCPMHUYCCKHUE, PEaKIMd HMOHHOrO OOMEHa), pacTBOp,
ANEKTPOJUTHI, HEIICKTPOJUTHI, DJICKTPOJIUTHYECKAs JTUCCOLMAIUS, OKHCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON pPEaKIMi, XUMHUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (TEOpHsS XHWMHUYECKOTO CTPOCHHS opraHuyeckux BeriectB A.M. Bbytieposa,
TEOpHUs BJEKTPOJUTHYECKON Juccoluannu, nepuoandeckuit 3axon .M. Menneneena,
3aKOH COXpaHEHHsS MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3BIK XHMUH,
(dakToMOTMYEeCKUE CBEJACHUS O CBOMCTBax, COCTaBe, TMOJYy4YeHHMH U Oe30macHOM
UCIIOJIb30BAaHUM BAXXHEUIIUX HEOPTraHWYECKUX M OPraHUYECKUX BELIECTB B OBITY U
MPaKTUYECKOU JIeATeIbHOCTU YEIOBEKA;

- YMETh BBISBIIATH XapaKTepHbIE MPU3HAKA M B3aWMOCBSI3b M3YUCHHBIX MOHSITHUH,
MPUMEHATh COOTBETCTBYIOIIME TIOHSATHS TIPU OINUCAHMM CTPOCHUS M  CBOWMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U MX MPEBPALICHUI; BBIABISTH B3AUMOCBS3b
XUMUYECKUX 3HAHUW C MOHATUSMU U MPEICTABICHUSIMHU APYTUX €CTECTBEHHOHAYUYHBIX



IIPEIMETOB;

- YMETh UCII0JIb30BATh HaVMEHOBaHUs XUMHUYECKUX COEIMHEHU N
MEKIYHAPOJHOIO COK03a TEOPETUYECKOW W MNPHUKIAJHOW XHMHUH W TPUBHUAJbHbBIC
Ha3BaHUS BaXKHEWIIIUX BEIIECTB (ITUJICH, alleTWICH, TJIULEPUH, (eHos, GopMatbIeru,
YKCYCHas KUCJIOTa, TJIMLHH, YTapHbIM Ta3, YIJIEKUCHbIA ra3, aMMHUaK, TallleHas U3BECTb,
HeraleHasi U3BeCTh, MUThEBAs COJIa U IPYTUX), COCTABIATH POPMYIIbI HEOPTAHUUYECKUX U
OpraHWYECKHX BEIIECTB, YpPABHEHUS XUMHUYECKHX pPEaKIHi, OOBSCHATH HX CMBICIH;
MOATBEPXKIATh XAPAaKTEPHbIE XHMHYECKHE CBOMICTBAa BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMU U 3aMUCSIMU YPABHEHU XUMHUUECKUX PEaKIUii;

- yMETh YCTaHABJIMBATH IPUHAMICKHOCTh H3YUYCHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEHIECTB K OIPEICICHHBIM KjaccaM U TIpynmnaM COCIWHEHUH,
XapaKTEPU30BaTh UX COCTaB M Ba)KHEWIINE CBOICTBA; ONPEIECIATh BUABI XUMHYECKUX
CBs3ell (KOBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS), THUIIbl KPUCTATIIMYECKUX
PEIIETOK BEIECTB; KIAaCCU(DUIIMPOBATH XUMUYECKUE PEAKIINY;

- chopMupoBaTh  MPEICTABICHHUS: 0  XUMHUYECKOW  COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOW KApTHHBI MHpA, POJIM XMMHUU B MO3HAHUM SIBIICHUWA NPUPOABI, B
GbopMHUPOBAHUU MBIIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHATHHOW TPaMOTHOCTH,
HEOOXOAUMOMN MJIs PEIICHUs] MPAKTUYECKUX 3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON CPEE;

- yYMETh TPOBOAUTH pacyeTbl MO XUMUYECKUM (opMmyiaM U YpaBHEHUSIM
XUMHAYECKUX PEaKIUi C HUCIOJIb30BaHHEM (PU3HMUYECKUX BEJIMYHUH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: MAacChl, 00beMa (HOpMaJbHBIE yCIIOBUS) ra3oB,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BAaTh CHUCTEMHbIE XMMHUYECKUE 3HAHMS ISl TPUHATHS
pELICHUII B KOHKPETHBIX XW3HCHHBIX CHUTYyallWsX, CBA3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM

1.4 IlepeyeHb mJIaHUPYeMbIX Pe3yJbTATOB OOYYeHUS] IO JAUCUHUIJIMHE
(mepeyeHb (popMUPYEMBIX 3HAHU A, YMEHUI M ONITHI 1eSITEJIbHOCTH)

OK 01. Boibupats crnocoObl pemieHus 3ajad NpopecCUOHATBHON NeATeTbHOCTH
MPUMEHHUTEIBHO K Pa3IUYHbIM KOHTEKCTaM.

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHaIW3a U
UHTepIpeTanuu HpopMaluu U UHPOPMAIIMOHHBIC TEXHOJOTUM ISl BBIMOJHEHUS 3a/1a4
poQeCCUOHATBHOMN eI TEIHHOCTH.

OK 04. D¢ddexTrnBHO B3aMOICHCTBOBATh U pa00TATh B KOJUICKTUBE U KOMaHJIE.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIICH CPelbl, pecypcocOepekeHuto,
MPUMEHATHh 3HAHUS 00 M3MEHEHHH KJIMMaTa, MPUHIUIBI OepexTMBOTO MPOU3BOJICTBA,
3¢ (HEeKTHBHO JEHCTBOBATH B UPE3BHIYANHBIX CUTYAIUAX.

Koa u HammMeHoBaHue
(¢hopmMupyembIX
KOMTIIeTeHIM i

IInanupyembie pe3yJbTaThl 0CBOCHHUS JHCIHMILIHHBI

Oomue

JucuunauHapHbie (MpeaMeTHbIe)

OK 01. Beibupats crioco0sl
peLieHus 3a1a4
poheCCHOHATBHOM
JIeSTEIbHOCTH
MIPUMEHUTENBHO K
Pa3IMuHBIM KOHTEKCTaM

B yacTu TpyA0BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYJly, OCO3HaHUE
LIEHHOCTH MacTePCTBa, TPYIOII00NE;

- TOTOBHOCTb K aKTHBHOM I€SATEILHOCTH
TEXHOJOTHYECKON M COIHAIbHOM
HaIpPaBJIEHHOCTH, CIOCOOHOCTh
WHUIUUPOBATH, INTAHUPOBATH U
CaMOCTOSITENILHO BBITTOJIHATEH TAKYIO
JIEeSITENHHOCTD;

- HHTEpeC K Pa3InIHbIM chepam

BJIaZIeTh CHCTEMOM XUMHYECKHX 3HAHMH,
KOTOpasl ~ BKJIIOYAeT:  OCHOBOIOJIATAIOIINE
MOHATHS  (XMMHYECKMH  JJIEMEHT,  aToM,
DIIEKTPOHHAst 00oy0YKa artoma, s-, p-, d-
JNIEKTPOHHBIE  OpOWTanmM  aToOMOB,  HOH,
MOJIEKyJIa, BaJICHTHOCTb,
ANIEKTPOOTPHLATEIEHOCTD, CTeleHb
OKHCJIEHHs, XHMHYecKas  CBfi3b, MOJIb,
MOJISIpHAs ~ Macca,  MOJSIPHBIA  0OBeM,
YIJIEPOJHBI  CKelNeT, (yHKIMOHAIbHAs




poeCCHOHATIBHOM NEATEIBHOCTH,
OByajeHne YHHBEPCATbHBIMH
Y4eOHBIMH MO3HABATEJILHBIMH
elCTBUSIMH

a) 0a30BbIe JIOrHYECKHe TeiiCTBHS .

- CAMOCTOATENHHO (YOPMYIHPOBATE
aKTyaJIH3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK
WJIM OCHOBAHUS JIJIsl CPABHEHUS,
kiaccu(UKauu u 0000IeHUS;

- OTIPENICIISITh IENU NeATSIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTCPUH UX
JIOCTHKCHYIS,

- BBISBIIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEUHS B PaCCMaTPUBAEMBIX
SIBIICHUSX

- BHOCHTBH KOPPEKTHUBHI B ICATEIEHOCTB,
OILICHUBATH COOTBETCTBUE PE3yIHTATOB
OeiiAM, OLICHHUBATh pI/ICKI/I HOCHC}ICTBI/Iﬁ
JIEATEIIbHOCTH,

- pa3BI/IBaTI) eraTI/IBHOC MBIIIJIICHHUEC HpI/I
peHIeHI/II/I JKU3HCHHBIX np06neM

0) 0a30BbIE HCCJIENOBATEIBCKHIE
nelcTBUA:

- BIIaJICTh HaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKON U IPOEKTHOM
JeSITeIPHOCTH, HABBIKAMH Pa3peIICHUS
mpooeM;

- BBISBIIATH IPUYUHHO-CIICACTBEHHBIC
CBSI3U M aKTyaJIM3UPOBATh 33724y,
BbIIBUI'aTh FI/IHOTGSy ce peIHeHI/Iﬂ,
HaXOOAUThb aprMeHTI)I JJIs1 JOKa3aTeJIbCTBA
CBOMX YTBEPK/ICHUM, 3a7aBaTh 1apaMeTPhL
U KPUTEPHUU PELIECHNUS,

- aHaHI/I3I/IpOBaTI) HOHy‘-IeHHI)Ie B X01€
PeIIeHNS 3a1a9d Pe3yIbTaThl, KpUTHICCKH
OILICHUBATDH UX JOCTOBEPHOCTB,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

- YMETh TICPCHOCHUTD 3HAHWSI B
MO03HABATENILHYIO U MPAKTHUECKYIO
00J1aCTH KU3HEICSITCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX
npeMETHBIX 00J1acTel;

- BBIJIBUI'aTh HOBBIC UCH, npe,uﬂaraTL
OpI/IFI/IHaHLHLIe IIoaAXO0Abl U peHleHI/IH;

- CIMTOCOOHOCTD UX MCITOJIb30BAHHMS B
ITO3HABATENBEHON U COIMATBHOM MPaKTHKE

TpyMIa, paguKkal, H30MEpHUsi, H30MEPHI,
TOMOJIOTHUECKHU I psn, TOMOJIOTH,
YTIEBOIOPOMEI, KHCIOPOJ- "
a30TCo/IepIKaIIie COCTMHCHUS, OHMOIOTHIECKU
aKTUBHBIE BemecTBa (YTJIEBOABI, IKHPHI,

Oenmkn), MOHOMEp, WOJHMEp, CTPYKTypHOE

3BEHO, BBICOKOMOJICKYIISIPHBIC COCIUHCHHU,
KPUCTAIUTHYECKAs peureTka, THITBI
XAMHYECKHX  peakuuit  (OKHUCIHUTETbHO-
BOCCTaHOBHUTEIBHEIC, 9K30-H
9HIOTEPMHUYECKHE, peakiun HOHHOTO
obmeHa), pactBop, JJIEKTPOJIHTHI,
HEAJICKTPOITHTHI, JNMEKTPOTUTHYECKAS

JIMICCOLMALNSI, OKHCIIUTENb, BOCCTAHOBHUTEINb,
CKOPOCTh XMMHUYECKOH PEaKINH, XUMHIECKOE
paBHOBECHE), TEOpPUH ¥ 3aKOHBI (TeOpHA
XMUMHYECKOTO  CTPOCHHS  OPraHWYECKUX
BELIECTB AM. Byrtneposa, TeopUs
IIEKTPOITUTHIECKOH JMCCOIMAIINH,
nepuoguueckuil 3akoH .M. Menneneesa,
3aKOH COXpPaHEHHs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3BIK XHUMHH,
(akTosoruyeckue CBEIEHUS O CBOWCTBaX,
cocTaBe, MOJydeHMH U 0e30IacHOM
WCTIONIb30BAaHUN BAXXHEHIINX HEOPTaHUYECKUX
1 OPTaHMYECKHX BEIIECTB B OBITY

- BIAAETh CHCTEMOM XHMHYECKHX 3HAHUH,
KOTOpasl ~ BKJIFOYAeT:  OCHOBOIOJIATAIOIINE
MOHATHSA  (XMMHYECKMH  3JIEMEHT, aToM,
JNEKTPOHHAs o0o0oJIoYKa aTtoma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOWMTAlM  aTOMOB,  HOH,
MOJIEKYa, BaJICHTHOCTb,
ANIEKTPOOTPULIATEIEHOCTbD, CTEIeHb
OKHCJICHHUA, XUMHYCCKaA CBs3b, MOJIb,
MOJISIpHasi ~ Macca,  MOJSIpDHBIH  00beMm,
YIIIEPOAHBII CKEJIET, (byHKIMOHAIbHAS
TpyNma, pajavkal, H30MEpHs, H30MEpHI,
TOMOJIOTHYECKUH psz, TOMOJIOTH,
YTIIEBOJIOPOBL, KHCJIOpPO- n
a30TCOZIepIKallle COCMHEHHNS, ONOIOTHIECKH
aKTHBHBIC BemlecTBa  (YIJE€BOXBI, JKHPHI,
Oenkn), MOHOMEp, MOJHMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHNS,
KpHUCTaJlIInYecKas pelIeTKa, THIIBI
XUMHYECKHX  peakuuidi  (OKHUCIHUTENbHO-
BOCCTAaHOBUTCIIBHBIC, 9K30-H
9HJIOTEPMHYECKUE, peakuuu MOHHOTO
oOMeHa), pactBop, AJIEKTPOJIHTHL,
HE3JIEKTPOJIHUTHI, 3NEKTPOIUTHYECKAS
JIICCOLMALUSI, OKHUCIINTENIb, BOCCTAHOBHUTEID,
CKOPOCTb XMMHUYECKOH peaklny, XUMHYECKOe
paBHOBECHE), TEOpPUHM M 3aKOHBI (Teopus
XHMHYECKOTO  CTPOEHHUs]  OPraHHYECKHX
BEIIIECTB AM. Bytnepoga, TEOpHs
ANIEKTPOIUTHYECKOM JICCOLHAIHH,
nepuoanueckuit 3akoH .M. MeHnneneena,
3aKOH COXPaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3BIK XHUMHUH,
(akronoruyeckue CBEJEHUSI O CBOWCTBAXx,
cocTaBe, IOJNy4YeHMH M  0Oe30macHOM
UCIIONIb30BAaHUN BaXKHEHIINX HEOPraHUYECKUX
U OpraHM4YecKMX BEIIeCTB B OBITY U
MPAaKTHYECKON e TeIbHOCTH YeJI0BeKa;




- YMETb BBIABJIATH XAPAKTCPHBLIC MPHU3HAKU U

B3aMMOCB3b N3y4YCHHBIX HOHHTHﬁ,
IPUMEHATE COOTBETCTBYIOIIUE IIOHATHUA IIPpU
OIIMCaHUH CTPOCHUSA u CBOICTB

HEOPTaHMYECKUX M OPTaHUYCCKHUX BEIIECTB U
X TPEBPAIlCHUH; BBISIBIATH B3aUMOCBS3b
XMUMUYECKHX 3HAaHMH C TOHATHAMH U
Npe/ICTaBICHUSIMA JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeThb WCIOJIb30BaTh  HAWMEHOBaHUSA
XUMHUYECKHX COEJIMHEHUH MEXTyHapOIHOTO
COH03a TEOPETUYECKOH M NMPUKIAAHON XUMUU
W TpPUBHANbHBIE Ha3BaHWI  BaKHEHIIMX
BEIIECTB  (3TWIEH, aleTWIeH, TJINIEPHH,
¢deHon, ¢opmampaerun, yKCycHas KHCIIOTa,
[JIMLMH, YrapHbBIM Tra3, YIJIEKUCIBIA Tas,
aMMHaK, TalleHas W3BECTh, HEralleHas
W3BECTh, TUTHEBAs coJa W APYIHX),
COCTaBIATH (OPMYJIBI HEOPTraHWYECKHX U
OpraHn4eCKux BCIICCTB, YpaBHCHUA
XUMHYCCKUX peaxuuﬁ, OG'I)SICHSITI) HUX CMBICJI;
MOATBEPKAAThL  XapaKTEPHBIE  XMMHYECKHE
CBOWCTBAa  BEIIECTB  COOTBETCTBYIOLIMMHU
OKCIICPUMEHTAMHU W 3allUCAMHU ypaBHeHI/Iﬁ
XUMHUYECKHUX PEaAKIUH;

- yMeThb YCTaHaBIMBATh IPHUHAICKHOCTD
N3yYCHHBIX HEOPTaHWIECKUX M OPTaHUYECKUX
BEIIECTB K OMNpEACICHHBIM KjaccaM u
TPYNIIaM COCIMHEHWH, XapaKTepHU30BaTh HX
COCTaB M BaXHEHINNE CBOWCTBA; OINPEACIATH
BUJBl XHUMHUYECKHX CBs3ed (KOBaJleHTHas,
HOHHAs, METaJUIN4ecKas, BOJOPOJHAS), THUIIBI

KPUCTAITUYECKHUX pemeTok BEIIECTB;
KJIaccu(UIMPOBATH XUMUUCCKUE PEAKIIHH;

- chopMupoBathb MIpeICTaBICHUS: o
XUMHUYECKOH COCTaBIISIONICH

€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIU
XVUMUM B TIO3HAHUM SIBICHUH TNPUPOABI, B
(GOpPMUPOBAHNM  MBIIUICHUS U KYJIBTYPHI
JMYHOCTH, e (yHKIIMOHAIBLHOW I'PaMOTHOCTH,
HEOOXOAMMOM ISl PEeIIeHHs] MPAKTHYECKUX
3a7ad4 M DKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOULIEHMS] K CBOEMY 3[I0POBBIO U IIPUPOJIHOM
cpene;

- YMETHb NPOBOJUTH PACUCThI MO XUMUYECKUM
dbopMyliaM W ypaBHEHHSIM  XUMHUYECKHX
peakimii ¢ HCIOJNB30BaHHEM (H3UUECKUX
BEJINYNH, XapaKTEePU3YIOUIUX BEIIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0oObeMa
(HOpManbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA
BEIIIECTBA; HCIOJIb30BaTh CUCTEMHbIE
XMMUYECKHE 3HAHUS Ui MPUHATUS PelleHui
B KOHKDETHBIX JKU3HEHHBIX CUTyalUsX,
CBA3AHHBIX C BENICCTBAMU U UX IPUMCHCHUEM

OK 02 Ucnons3oBaTh
COBpPEMEHHBIE CPEIICTBA
IIOWCKa, aHAJIM3a U
HHTEPIPETALNN
nHpOPMALUHU ’
nH(OPMAIMOHHBIE
TEXHOJIOTUH IS
BEITIOJTHEHUS 33124
poeCCHOHATBHOM

B o0nactTMu  LEeHHOCTH  HAY4YHOIO
MO3HAHMS:

- chOpMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH M OOIIECTBEHHOM
MPaKTHUKH, OCHOBaHHOTO Ha  JMajore
KYJIBTYpP, CHOCOOCTBYIOIIErO OCO3HAHHUIO
CBOET0 MecTa B HOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAaHHE  SI3BIKOBOM M

- yMeTh IUIAHUPOBaTb U  BBINOJIHATH
XAMHUYECKHH OKCHEPUMEHT (IpeBpalieHus
OpraHUYECKMX BEILIECTB IIPU HarpeBaHuUH,
[I0JIyYE€HHUE 3TUJIIEHA U U3YyUEHUE €ro CBOICTB,
KAueCTBEHHBIE PEAKLIUM Ha  ajbJICTUbI,
Kpaxmall, YKCYCHYIO0 KHUCIIOTY; JEHaTypalus
0ENKOB TpH HarpeBaHWM, LBETHBIC PEAKIUHU
0ENKOB; NPOBOJUTH  pEAKIMH  HOHHOTO
o0OMeHa, ONpEACNATh  Cpelly  BOIHBIX
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JCATCIIBHOCTHU

YUTATENBCKONW KYJIBTYpPBl KakK CpeacTBa

B3aUMOJICHCTBUS  MEXAYy JIOABMH U
TTO3HAHUS MHPAa;

- OCO3HaHUE LIEHHOCTH Hay4HOI
JeSITeIPHOCTH, TOTOBHOCTh OCYILECTBIISATH
MIPOEKTHYIO u HCCIIEOBATEIHCKYIO
NeSTeIbHOCTh ~ WHAMBHAYadbHO ¥ B

rpyIme;
OBnajieHHe YHUBEPCAJIbHBIMU YUCOHBIMH
MI03HABATENIbHBIMU AEHCTBUSIMHU:

B) paGoTa ¢ nHpopManueii:

- BJIaACTh HaBbIKaMH MOJIy4YCHUs
I/IH(l)OpMaHI/II/I U3 HCTOYHHUKOB pPa3HBIX
THUINIOB, CaMOCTOSATEIIBHO OCYIICCTBIIATH

MIOMCK, aHalM3, CHCTEMaTH3alUI0 U
MHTEPIIPETANNI0 HHPOPMANH PA3THIHBIX
BUZIOB U (hOPM NIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PAa3IIMYHBIX
(opmaTax ¢ yaeToM Ha3HaYCHUS
nH(pOpMaLUK U LIEIEeBOH ayAUTOPHUH,
BBIOHpast ONTHMANBHYIO popMy
MIPECTAaBICHUS U BU3YyalIU3allui

pacTBOpPOB, KAa4yECTBEHHbIE peakuWd Ha
cynmbhar-, kapboHaT- W XJIOPHUA-aHUOHBI, HA
KaTHOH AMMOHHUS; pemiath
IKCIIEPUMEHTANbHBIC  3a/la4d [0  TeMaMm
"Mertamtei" 1 "Hemetamiel") B COOTBETCTBHU
C TpaBWIaMH TEXHUKH O€30MaCHOCTH MpHU
oOpaleHny ¢ BeIIecTBaMHU H J1a00PaTOPHBIM
000pyIOBaHUEM; TPEICTABISTh pPE3yJIbTaThl
XHMHYECKOTO IKCIIEPUMEHTa B opMe 3aIicu
YpaBHEHHH COOTBETCTBYIOLIMX peakuuid U
(opMynHpOBaTH BBIBOABI Ha OCHOBE JTHX

pE3yIbTATOB;
- yMETh  AaHAIM3HPOBAaTh  XUMHUUYCCKYIO
uHdopmanuio, MOIy4aeMyl0 H3  Pa3HbIX
WCTOYHHUKOB (cpencts MacCOBOM

nHpOopManuu, ceTb UHTEpHET U ApyrHe);

- BIAJCTh OCHOBHBIMH METOAAaMH HAyYHOTO
MO3HAHMS BEIIECTB M XMMHYECKHUX SIBICHUI
(mabmroneHne, H3MEpPEHHE, OIKCIIEPHMEHT,
MOJIETUPOBaHUE);

- YMETHb NPOBOJAUTH PACUCThI MO XUMHUYECCKUM
dbopMynaM H  ypaBHEHHSIM  XHUMHUYECKHX
peakuuii ¢ HCHOJNB30BaHUEM (PU3NYECKUX
BEJIMYMH, XapaKTEepU3YIOUIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BeMa
(HOpMamnbHBIE YCIIOBHS) Ta30B, KOJIHYECTBA
BEILIECTBA; HCIIONIb30BATh CHCTEMHBIC
XVUMUYECKHE 3HAHWA Ul NMPUHITHS PEIICHUN
B KOHKDETHBIX JKM3HEGHHBIX CHTYyaIUsX,
CBSI3aHHBIX C BELIECTBAMH M MX MPUMECHEHHEM

OK 04. D¢ppexrnBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaHjIe

TOTOBHOCTh K caMOpa3BUTHIO,
CaMOCTOSTEIFHOCTH U CAMOOIIPEeNICHHIO;
-OBJIaJICHHUE HaBBIKAMU yueOHo-
UCCIIEI0BATEILCKOM, IIPOEKTHOMI u
COIUAJIbHOM AESATEbHOCTH;

Osiajnenne YHUBEPCAJLHBIMH
KOMMYHMKATHBHBIMH e CTBUSIMU:

0) coBMecTHasI AeSITETbHOCTD:

- MOHUMATh " HCITOJIb30BaTh
MIPEUMYIIECTBA KOMaHTHOM H
WHAWBUIYAIEHOW PabOTHL;

- MPUHUMATD Hean COBMECTHOM
JIeSITEIbHOCTH, OpraHU30BBIBATH u
KOOpJMHHUPOBATh  JCHCTBHS  TO  ee

JIOCTIDKEHHUIO: COCTABIIATh TUIaH JACHCTBUH,
pacripenensaTh poJd C Y4YeTOM MHEHHUU
Y4aCTHHKOB obcyxnath pe3yJIbTaThl
COBMECTHOI1 paboThI;

- KOOPAWHUPOBATH ¥ BHIMOJHATH PaboTy B
YCJIOBHUSIX pEaJbHOTO, BUPTYAJIBHOIO U
KOMOWHUPOBAHHOTO B3aHMOJICHCTBHS;

- OCYILECTBIISATh TIO3UTUBHOE
CTpPaTErMYecKoe NOBEIACHUE B Pa3IU4HBIX

CUTyallUsiX, TpOSIBIATH TBOPYECTBO U
BOOOpaXeHHE, OBITh HHUIIHATHBHBIM
Osianenne YHHBEPCAJbLHBIMH

peryJIiTHBHBLIMH /IeCTBUAMU:

I') IPHHSITHE ce0sl M APYIUX JII0eii:

- IHOpUHUMATb MOTHUBBI HW APTYMCHTBI
JIpYTUX JIONEH MpH aHaIu3e pe3yIbTaToOB
JESITEIbHOCTH;

- IPHU3HABaTh CBOE NIPABO U MPABO JIPYTrux
JII0JIEH Ha OIIMOKH;

- yMeTh IUIAHUPOBAaTh U  BBINOJIHATH
XMMHUYECKMH OKCHEpUMEHT (IpeBpalieHus
OpraHUYECKMX BEIIECTB IIPU HAarpeBaHuUW,
[IOJIy4YEHUE 3TUJIEHA U U3YyUEHUE €0 CBONCTB,
KAueCTBEHHbIE DPEAKLIUM Ha  ajbJCTUJBbI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JEHaTypalus
OeTKOB NpH HArpeBaHWHM, IBETHBIE PEAKIUHU

OEnKOB; TNPOBOJAWTH  PEAKIMH  HMOHHOTO
oOMeHa,  ompenensiTb  CpeAy  BOAHBIX
pacTBOpPOB, KAa4YECTBEHHbIE peakuud Ha
cynbaT-, kapOOHAT- W XJIOPUA-AHUOHBI, HA
KaTHOH aMMOHHUS; pemars
OKCHEPUMEHTAIBHBIE  3aJjayd 10  TeMaM

"Metamiel" 1 "Hemeransl") B COOTBETCTBUH
C TpaBWIaMU TEXHUKH O€30IacHOCTH NpHU
oOpallleHHH ¢ BELECTBAMU M J1a0OpPaTOPHBIM
000pyIOBaHUEM; NPEJCTABIATh PE3yJIbTaThI
XMMHYECKOTO 3KCIepUMeHTa B opMe 3aIlucH
YpaBHEHHH COOTBETCTBYIONIMX pEaKIUi u
(opMynMpoBaTH BEIBOABI Ha OCHOBE 3THX
pe3yIbTaToOB
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- pa3BUBATh CIIOCOOHOCTH MIOHUMAThH MU C
MTO3MIIHHN IPYTOTO YEIIOBEKa

OK 07. ConeiicTBOBaTh
COXPaHEHMIO OKpY Karolen
cpensl,
pecypcocOepekeHulIo,
MIPUMEHSTH 3HaHUA 00
N3MECHEHHUH KIIMMarta,
NIPUHIUIIBI OEPEKITUBOTO
MIPOMU3BOJICTBA, 3()(PEKTHBHO
JIeCTBOBATH B
Ype3BBIYANHHBIX CUTYaLUIX

B 00y1acTH 3K0JI0rHYECKOIr0

BOCHUTAHMA:
- chOpMHPOBAHHOCTh  IKOJIOTHYECKOM
KYJIBTYPBI, MOHUMaHHE BIIHSTHUSI

COIMATbHO-3KOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHME TIPUPOAHOM H  COLMATBHOMN
cpensl, OCO3HaAHUE ri100aabHOTO
XapakTepa dKOJOTHUECKUX MpodIieM;

- I[UIAHUPOBaHWE U  OCYIIECTBICHHE
JIECTBUII B OKpy’)Karwllew cpeae Ha
OCHOBE 3HAaHUSA LENeld  YCTONYMBOTO
Pa3BUTHUS YEIOBEYECTRA;

aKTUBHOE HETIPUATHE NCHCTBHM,
TIPUHOCSIIUX BPEJl OKPY’KAIOIIEH cperie;

- YMEHHE MIPOTHO3UPOBATH
HeOJIaronpusTHBIC 9KOJIOTHYECKHE
MOCISICTBHS MpeANPUHUMAECMBIX
JIEUCTBHI, MPEJOTBPAIATH UX;

- pacmnpeHI/Ie OIIbITa JCATCIIBHOCTU
3KOJIOTMYECKO! HANPaBICHHOCTH;

- OBJIQJEHHE  HaBbIKaMH  y4eOHO-
HCCIIEI0BATENBCKOM, IIPOEKTHOM u
COLIMAJIbHOM IEATECIHbHOCTH

- chopMupoBaTh  INIPEICTABICHHUSA: 0
XUMHYECKON COCTaBIIAIOLIEN
€CTECTBEHHOHAyYHOH KapTHHBI MHpPa, POJIU
XMMUH B TIO3HAHUH SIBICHUH TNIPUPOABI, B
GOpMUPOBAHNH MBIIUICHHS U KYJIBTYPHI
JUYHOCTH, €€ (PyHKIHOHAIBHOH I'PAMOTHOCTH,
HEOOXOAUMOM ISl pEIICHHs] MPaKTHYECKUX
3aa4 M DKOJIOTHYECKH O00OCHOBAHHOTO
OTHOILICHUS K CBOEMY 370POBBIO U IPUPOTHOMN
cpeze;

- YMETb COOJII0IaTh IPaBHJiIa IKOJIOTHUECKH
1esIec000pa3HOro NOBEICHHS B OBITY H
TPYZOBOH AEATEIHHOCTH B IETSIX COXPAHEHUS
CBOETO 3JJ0POBbS U OKPY’KAIOLIEH NPUPOAHON
Cpenbl; yIYUTHIBATh OTIACHOCTH BO3AEHCTBUS
Ha )XKHUBBIE OPTaHU3MBI OTIPEICIICHHBIX
BEIIECTB, TOHUMAsi CMBICT OKa3aTeIs
MpeeNbHON JOITyCTUMON KOHIIGHTpauu
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2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIMHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI
Bujn yueOHoii padoThI Bcero ceMecTpbl
4acoB 1 2
MakcumaspHas yueOHast Harpyska (Bcero) 72 72
O0si3aTenbHAs ayIUTOpHasl yueOHasi Harpy3ka (Bcero 72 72
B TOM YHCIIE:
3aHSATHUS JIEKIIMOHHOTO TUIIA 34 34
MPaKTHYECKUE 3aHATHS 38 38

na6opaT0pHLIe 3aHATHUSA -

CamocrosiTenbHas paboTta o0ydaromierocs (Bcero) -

Kouncynpranumu

HpOMe)KyTO‘-IHaH aTTCCTalusg -

JuddepenunpoBaHHbIi
3ayer

2.2 CTPyKTYypa IMCUMILINHBI
OcBoenune yue6Hoi quctumuiiiel bJ[. 07 XMW BkitouaeT u3yueHue cueayonmx pa3aesioB 1

TEM:
KoanyecTBO ayANTOPHBIX YaCOB
HaumMeHoBaHUe pa3/iesioB U TeM IpakTnyeckue n
Teopernueckoe
Bcero JadopaTopHble
o0yueHue
3aHATUSA

Pa3nen 1. OcHOBBI CTPOEHUsI BelllecTBa 8 4 4
Paznen 2. Xumuueckue peakuuu 10 4 6
Pa3znen 3 CTpoeHue U CBOWCTBAa HEOPraHUYECKUX 16 8 8
BEIIECTB
Pa3nen 4 CTpoenue u CBOICTBA OPraHUYeCKUX BelleCTB 24 12 12
Pasnen 5 Kunernyeckue M TepMOAMHAMMYECKHE 4 2 2
3aKOHOMEPHOCTH MPOTEKAHNS XUMHYECKUX PeaKIuii
Pa3nexn 6 PacTtBopbl 4 2 2
Pasnen 7. Xumus B ObITY M NPOU3BOACTBEHHOM 6 2 4
NeATETbHOCTH YeJIOBEKa
Bcero no aucrumivae 72 34 38

2.3 TemaTuyeckuii IiIaH u coaep:kanue yueOHoii nucuunannbl b1, 07 Xummus

XUMHUYECKOHN CBS3HU

JIIEMEHTOB (S-, P-, O-amemenThI). BaneHTHBIE 37€KTPOHEL.
BaneHTHOCTh. DNEKTpOHHAs MPUPOAA XMMUYECKOM CBSI3H.

Coaepxxanue yueOHOro MaTepuaJia (OCHOBHOE U ®opmupye
HaumenoBanne npogeccHoHATIbLHO-OPHEHTHPOBAHHOE), O0bem MBbI€
pa3zeioB U TeM JIaGopaTopHble U MPAaKTHYECKUE 3aHATHS, YacoB |KOMIIETEHI]
NPUKJIAAHOH MOTYJIb 0
1 2 3 4
Pasnes 1. OCHOBBI CTPOCHHSI BelIeCTBA 8
Tema 1.1. OcHOBHOe coiep:kaHHne 4 OK 01
Crpoenne aToMOB | TeopeTHuecKoe 00yueHHe 2
XUMHNYECCKHNX o
CoBpemeHHasi MoJiesib cTpoeHusi aroma. CHMBOJIUYECKHUI
3JIEMEHTOB U .
S3BIK  XUMHU. XHUMHAYECKHH BJIEMEHT. JJEeKTpOHHAs
npupozaa
koH(purypauus aroma. Kiaccubpukamus XUMUYECKHX 2
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ONEKTPOOTPUIIATSIBHOCTh. BUABI  XMMHYECKOW  CBSI3U
(koBajieHTHAs, WOHHAS, METAJUIMYECKas, BOIOPOIHAs) W
CIIOCOOBI e¢ 00pa3oBaHUS

IIpakTH4Yeckue 3aHATHS

Pemenne 3amaHuii Ha HCIOJL30BAaHHE XHUMHYECCKOM
CUMBOJIMKM ¥ Ha3BaHWW COEIWHEHUHA IO HOMEHKJAType
MEXIYHAPOAHOIO COI03a TEOPETUYECKOM M TMPUKIATHOU
XUMUU W TPUBHAIBHBIX Ha3BaHUM JUISI COCTaBIICHUS
XUMHYCCKHIX thopmyn JIBYXaTOMHBIX COCTUHCHUH
(okcumoB, cynmb(GHUAOB, THAPHUAOB W T.II.) H JOPYTUX
HEOPraHUYECKUX COCTUHEHUN OTIEIBHBIX KJIACCOB.
[IpakTuueckue 3amaHvs Ha YCTAaHOBJICHHE CBS3H MEXKITY
CTPOEHUEM aToOMOB XUMHYCCKHX  DJIEMCHTOB H
MEPUOIUYECKUM  W3MEHEHHEM  CBOMCTB  XUMHUYECKUX
9JICMCHTOB M HMX COCIMHCHMM B COOTBETCTBHM C
nonoxeHueM lleprnoauueckoil CUCTEMBI.

Tema 1.2.
[Tepuoanueckuit
3aKOH ¥ TabiuIa
J.. MenneneeBa

OcHOBHOe coiepKaHue

Teopernueckoe o0yueHue

[epuoanueckuii 3axoH u Tadauia .M. Menneneena

HpaKanecKne 3aHATUSA

NININ(>~

[lepuonnueckass cucreMa XHUMHYECKUX »ieMeHToB JI.H.
MengeneeBa. @Dusnyeckuid cmbicn  Ilepuogudeckoro
3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XHMHUYECKHUX DJJIEMEHTOB, OOpa3yeMbIX HUMH
MPOCTBIX M CIOXKHBIX BEHIECTB B COOTBETCTBUH C
MOJIO)KEHUEM XMMHUYECKOro 3neMeHta B Ilepuoamueckoi
cucreMe. MUpOBO33peHUECKOE U HAy4yHOE 3HaueHue
ITepuonnueckoro 3akona .M. MengaeneeBa. IIporHossl
OAU. MenneneeBa. OTKppITHE HOBBIX XUMHUYECKUX
3JIEMEHTOB.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKHX
33J]aHUl Ha XapakTEepHU3alMI0 XUMHUYECKHX DIIEMEHTOB
«MeTannmyeckue / HEMETAJNIMYSCKHE CBOICTBA,
QJICKTPOOTPHULIATCIIBHOCTD XUMHYECCKHUX JJIEMECHTOB B
COOTBETCTBUM C HMX DOJIEKTPOHHBIM CTPOCHHMEM U
MIOJIOKEHUEM B TIEPUOANYECKOW CHCTEME XHUMHYECKHX
anemenToB /.M. MennaeneeBay

OK 01
OK 02

Pa3znen 2. Xumuueckne peakuuu

10

Tema 2.1. Tumer
XUMHUYECKUX
peaxkuuii

OcHoBHOE coiep:kaHHne

Teoperuueckoe o0yueHue

N

Knaccudukarys v THIIBI XAMUYECKHX PEAKIIUHN ¢ ydacTHEM
Heopranuyeckux BeriectB. CocTaBiieHUE ypaBHEHUH
peakuuii CoOeIMHEHUs, Pa3JIoKeHHS, 3aMEeIIeHNs, OOMEHa, B
T.4. PEaKI1ii TOPSHHS, OKUCICHUI-BOCCTAHOBJICHHUS.
ypaBHeHI/ISI OKHCJICHUA-BOCCTAHOBIICHUA. CreneHb
okucienus. OKUCIUTENb W BoccTaHOBUTENb. CocTaBieHue
U yYpaBHHBAHHE  OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX
peaKIiii METOIOM DJIEKTPOHHOTO Oamanca. OKUCIUTETEHO-
BOCCTAHOBUTCIIBHBIC peaKknuun B mmpupozae,
MPOM3BOJACTBEHHBIX TIPOIECCaX U IKU3HEIEATEIHLHOCTH
OpPraHU3MOB

HpaRaneume 3aAHATUSA

KomngecTBeHHBIE OTHONMICHHS B  XHMHH. OCHOBHEBIE
KOJMYCCTBCHHBLIC 3aKOHbBI B XHMWUHW W PaCUCThbl 110

OK 01

14




YpaBHEHUSM XWMHUYECKUX peakuuid. Moib Kak eauHuIa
KOJMYecTBa BemecTBa. MomspHags Macca. 3aKOHBI
COXpaHEHWSI MacChl M DJHEpPruu. 3akoH ABOTaIpoO.
Monsipabiii  00beM Tra30B. OTHOCUTENBHAs IUIOTHOCTh
razoB. PacueTbl Mo ypaBHEHUSM XHMHUYECKHX PEAKLUI C
WCTIONTb30BaHMEM Macchl, 00beMa (HOpMalbHbIE YCIOBHS)
ra3oB, KOJMUYECTBA BEIECTBA

Tema 2.2.
DIIEKTPOTUTHYECKAS
IHACCOLMAINA ’
HOHHBII 00MEH

OcHoBHOe coep:kaHue

TeopeTnyeckoe o0yuenune

Teopust  smekTpoauTHUeckoil  auccounanuu.  HMoHBL
DNEeKTPONUTHI, HEAIEKTPOIUTHI. Peakiii noHHOTO 0OMeHa.
CocraBneHue  peakuuii  HMOHHOTO  OOMEHa  IyTeM
COCTABJICHMSI HMX TOJHBIX M COKPAIICHHBIX HMOHHBIX
ypaBHeHHH. KHCIOTHO-OCHOBHBIE peakiuy. 3aJaHds Ha
COCTaBJIEHHE MOHHBIX peaKkIni

JlaGopaTopHble 3aHATUSA

JlaboparopHast paboTa “THIbl XUMAYECKUX PEaKLInii”.
UccnenoBanne THMOB (MO COCTaBy M KOJHYECTBY
HUCXOIHBIX M OOpa3ylOLIMXCsl BEIECTB) U IPHU3HAKOB
XuMudeckux peakuuil. IIpoBeneHue peakuuii HOHHOIO
oOMeHa, omnpeneeHue Cpeabl BOAHBIX PAaCTBOPOB. 3alaHUs
Ha COCTaBJICHNE NOHHBIX peakIuil

KonTpoabHasn
pabora 1

CTpOQHI/IC BEIICCTBA U XUMHNYCCKHUE PEAKIINU

OK 01
OK 04

Pasnen 3.

CTpoeHne M CBOMCTBA HECOPraHU4Y€CKUX BCIICCTB

16

Tema 3.1.
Knaccuduxkarms,
HOMEHKIIaTypa U
CTpOCHHE
HEOPraHM4eCKUX
BEILIECTB

OcHOBHOe cojiep;KaHHe

Teopernueckoe o0yueHue

[Ipenmer Heopranmdeckod xumun. Kiaccudukams
HeopraHuyeckux BemiecTs. [IpocTsie U cloKHBIE BEIIECTBA.
OCHOBHBIE  KJIAaCChl  CJIOXHBIX  BEIECTB (oxcuapl,
THIPOKCHIBL, KHCJIOTHI, COJIN). B3anmocBs3b
HEOPraHMYECKHX  BEIIECTB.  ATperaTHble  COCTOSHUS
BemiectBa. Kpucrammmueckue u amMopgHbIE BeIIECTBa.
Tumerl KPUCTAIITMYECKUX peLeToK (atomHas,
MOJICKYJISIpHAs, HOHHAs, MeETaJUIM4ecKas). 3aBUCHMOCThb
(U3MUECKUX CBOMCTB BEIIECTBA OT THUMA KPHCTAITMYECKOM
PECIICTKH. 3aBUCUMOCTHh XMMHYECKON aKTUBHOCTH BCIIICCTB
OT BHJA XUMHMYECKOH CBS3M M THUIA KPHUCTAUIMYECKOH
pemetku. IlpryarHbl MHOrooOpasus BemecTB

HpaKaneCRne 3aHATUSA

HomMmeHkiiaTypa HEOpPraHMYECKHMX BEIIECTB: Ha3BaHHUE
BEIIECTBA HCXOIsl M3 HUX XUMHYECKOH (OPMYNbl HIH
COCTaBJICHHE XUMHUYECKOH (DOpMyYJIBI MCXOAS M3 HA3BaHUS
BemectBa mo  MmexnayHapomHoit  (MIOIIAK)  wmm
TPUBHAIBHON HOMEHKJIATYpeE.

Pemenne mnpakTMueckux 3aJaHUl MO  KiaccUUKalWH,
HOMEHKJIATYype ¥ XUMHYECKHM (HOpMyJIaM HEOPTaHMYECKHX
BEIIECTB Pa3IMYHBIX KJIacCOB (yrapHBIA Ta3, YIJIEKHCIBII
ra3, aMMHak, TralleHas W3BECTb, HETallleHasl MW3BECTb,
MUThEBasl cofa W JAPYrHX): Ha3blBaTb M COCTaBIATh
(hopmMyIel XUMHYECKUX BEILECTB, OIPELENATh
MIPUHAUIEAKHOCTD K KJIacCy.

HcTtounukn xumMudeckoil nHpopManuu (CpeacTB MaccoBOi
nHpopmaruu, cets MHTepHer wu gapyrue). [lomck
nHbOpMaLlMM 1O  Ha3BaHMSAM,  HAECHTH(QUKATOpaM,

OK 01
OK 02
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CTPYKTYpPHBIM (popMynam

Tema 3.2. dusuko-
XHUMHUYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIISCTB

OcHoBHOe COICPKaHUuC

(o]

TeopeTnueckoe o0yueHue

Merammel. O6mue (GU3MIecKue M XUMHUYSCKHE CBOMCTBA
MeTtayioB. CriocoObl TosydeHusl. 3HAYCHHE METalIOB U
HEMETAJUIOB B MPUPOJIC U JKU3HEEATSILHOCTH YEIOBEKa U
opranu3mMoB. Kopposusi MeTayuioB: BHIBI KOPPO3WH,
CIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HHU

Hemeramnel. OOmye pu3nyeckue U XMMHYECKUE CBOWCTBA
HeMera)uioB. TumnnuHbsle cBoiicTBa HemetrawuioB V- VI
rpymn. Kiaccudukanus W HOMEHKIATypa COEIMHEHUH
HeMeTalioB. KpyroBopoThl OHOTEHHBIX JJIEMEHTOB B
MIPUPOJIC

XUMHYECKHUE CBOIiCcTBa OCHOBHEBIX KJ1aCCOB
HEOPraHWYECKUX  BEMmECTB  (OKCHIOB, THAPOKCHUIOB,
KHCJIOT, COJIEM W Jp.). 3aKOHOMEPHOCTH B HW3MCHCHHH
CBOWCTB TMPOCTBIX BEIIECTB, BOJOPOJHBIX COEIUHEHUH,
BBICHIINX OKCHUJIOB ¥ TUIPOKCHIIOB

IIpakTHYecKue 3aHATHS

CocraBneHue ypaBHEHUMH  XUMHYECKUX  pEakuuil ¢
Y4aCTHUEM IIPOCTBHIX U CIIOKHBIX HCOPraHWYCCKUX BCUICCTB!:
METAJIJIOB ¥ HEMETAJJIOB; OKCHJIOB METaJUIOB, HEMETAJJIOB
u aMOTEepHBIX JJIEMEHTOB; HEOPTraHMYECKHUX KHCIIOT,
OCHOBaHUI M aM(OTEPHBIX THAPOKCUIOB; HEOPTAHUIECCKUX
COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX
3aJlaHMil Ha CBOMCTBA, COCTaB, MOJy4YeHHE M Oe30macHoe
HCHOJb30BAaHUE BaKHEHIITNX HCOPraHUYCCKUX BCHICCTB B
OBITY M IPAKTUYECKON JACATSILHOCTH YeJIOBEKa

OK 01
OK 02

Tema 3.3.
Unentudukanus
HEOPraHUYECKUX
BEILIECTB

OcHoBHOE coiep:kaHHne

JlaGopaTopHble 3aHATUSA

JlaGopatophas pabota «/neHTHUKAMS HEOPTaHUUECKUX
BEILIECTBY.

Pemenne »skcreprMEHTaNBHBIX 3a7ad MO XHUMHYECKUM
CBONCTBAM METAJJIOB Y HEMETAJLIOB, [10 PACIIO3HABAHUIO U
MOJTYYEHHUIO COeIMHEHUH METAJUIOB U HEMETAJLIOB.
Unentnduxanus HEOPTaHWYECKUX BEILIECTB c
WCTIONB30BaHHEM  UX  (UIUKO-XMMHUYECKUX  CBOICTB,
XapaKTepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHBIE
peakuuu Ha cyibgar-, KapOOHAT- M XJOPHI-aHUOHBI, Ha
KaTHOH aMMOHHS

KonTpoashas
paborta 2

CsolicTBa HCOPraHN4YCCKUX BCIUICCTB

OK 01
OK 02
OK 04

Paznea 4.

CTpoeHue H CBOIICTBA OPraHNYeCKUX BellecTB

24

Tema 4.1.
Kiaccuduxkarus,
CTPOCHUE U
HOMEHKJIaTypa
OPraHUYECKUX
BEIIECTB

OcHoBHOE coiep:kaHne

TeopeaneCKoe 06yqelme

[losiBeHne 1 pa3BUTHE OPraHUYECKON XUMHUH KaK HAYKH.
[Ipeamer oprannueckoit XumMuH. MecTo U 3HaueHHE
OpPraHUYECKOW XMMHH B CUCTEME ECTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSAOK COEIMHEHUS aTOMOB B
MOJIEKYJIE  COTJIaCHO WX  BaJIeHTHOCTH. (OCHOBHBIE
MIOJIOKEHUS TEOPUN XUMHUYECKOTO CTPOEHHS OPTaHUYECKHUX
coenuHennii A.M. bytnepoBa. VYriuepoaHbslii ckeneT
OpPTraHUYECKON MOJIEKYJIBI. 3aBHCHUMOCTh CBOMCTB BEIECTB
OT XHMHYECKOIO0 CTpoeHus Mojekyn. Wzomepus wu

OK 01
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H30MEPBI.
IMoustne o0  (QyHKUMOHANBHOW  rpymme. Pagukai.
[IpuHIATE KITACCU(PUKAIMA OPTAaHWYECKUX COCTUHEHHU.
MexnynaponHas HOMEHKJIaTypa u MIPHUHITATIBI
HOMEHKJIATyphl OpraHWYecKuX coenuHeHwid. [lonartne o0
a30TCOAEPIKAINX COCTMHEHUAX, OMOIOTHYECKHA aKTUBHBIX
BemiecTBax  (yriaeBojax, oJKuUpax, Oenkax © 1p.),
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTH4yeckne 3aHATUA

Homenxmatypa oOpraHM4YecKMX COEIMHEHUI OTIEeNbHBIX
KJIacCOB (HACHILCHHbIC, HEHACHIILICHHBIE U apOMaTH4YecKue
YTIEBOIOPOABI, CIUPTHL, (EHOIBI, AlbIETHUABI, KETOHBI,
KapOOHOBBIE KHCIOTHI M 1p.) CocTaBiIeHWE TMOTHBIX U
COKpAIlICHHBIX CTPYKTYpPHBIX (OpMYyd  OpraHMYecKHX
BELIECTB OTAEIBHBIX KJIACCOB, UCHOJIb3Yys MX HA3BaHHUA IO
CUCTEeMaTH9YeCKOH M TPUBHAIIBHON HOMEHKJIAType (STHIIEH,
alleTWICH, TJIHLEPUH, (QeHon, (opMalblIerui, YKCycHas
KHCIOTa, TIUiuH). PacueTsl mpocteiimed  Gopmyss
OpPTaHUYECKOW MOIIEKYIIbI, UCXOMS U3 3JIEMEHTHOTO COCTaBa

(B %)

Tema 4.2. CsoiicTBa
OpraHn4ecKux
COETMHEHUH

OcHoBHOE COICPKAaHUC

12

TeopeTI/lquKoe oﬁyqelme

DU3HKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN
OTJIENBHBIX KJIacCOB (0COOEHHOCTH KIACCU(PUKAIMH U
HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUI DAl U
oOmiast  ¢opmyna; u3oMepus; (GU3UUESCKUE CBOKCTBA,
XMMHYECKHE CBOWCTBA; CIIOCOOBI TTOITYyUESHHS):

— TIpeAesbHbIC YIICBOAOPOIb! (aKaHBl M IMKIJIOAJKAHBI).
l'openne meraHa Kak OZMH M3 OCHOBHBIX HMCTOYHHKOB
TeIula B MPOMBIIIICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX
YIJIE€BOAOPOIOB, HaXOXKACHHE B NPUPOAE U NPHUMEHEHHE
QJIKaHOB;

— HempejaenbHbEe (AJIKEHBI, ANKWUHBI W aJKaTueHbl) U
apoMaTUyYeCcKUe YIJIEeBOAOpPOJbl. I'opeHue aleruiieHa Kak
HUCTOYHHUK BBICOKOTEMIIEPATYPHOr'O IUIAMEHH AJISl CBAPKH U
pE3KU METaJIJIOB

— KUCIJIOPOJICO/IEPIKAINE COSTMHEHUS (CITUPTHI U (DEHOIIBI,
KapOOHOBBIE KHCIOTBHI U 3QUPHI, ATBJCTHAB M KETOHBHI,
KHPBI, YIJIEBO/BI). [IpakTnueckoe MPUMEHEHHUE
STHJICHIIIMKONS,  TimiepuHa, ¢Qenona. [Ipumenenue
dbopmanbaerna, aneTanbleruja, YKCYCHOW KHCIIOTHI.
Mpblta Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOIMCTBa MblJIa

— a30TcoJiepIKalIfe COCAMHEHNS (AMUHBI 1 aMUHOKHUCIIOTBI,
Oenkn). BricokoMonekynspHbIe COETMHEHUS
(cunTeTHUECKHE M OMOJIOTMYECKH-aKTUBHBIE). MOHOMeED,
MOJIMMEp, CTPYKTypHOe 3BeHO. Ilommmepusauusi >TuiieHa
KaK OCHOBHOE HaIpaBJICHUE €r0 HCIIOJIb30BaHMSL.
'enetnyeckas CBs3p MEXIy KilaccaMH OPraHHMYECKHX
COEIMHEHHH

IIpakTH4eckue 3aHATHS

CBoliCTBa OPraHMYECKUX COCAMHEHUH OTAEIBHBIX KJIacCOB
(TpuBManpHas W MEXAyHapoAHAas  HOMEHKIATYpa,
XMMUYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHHs): IpelesIbHbIE
(amkaHpl W UMKJIOAJIKAHBI), HeNpeAesbHble (aJKeHBI,

OK 01
OK 02
OK 04
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QIKUHBI U aJKaJIUEHBI) U apOMAaTHUYECKUE YTIIEBOAOPOJIbI,
COUpThl U (PeHOoNbI, KapOOHOBBIE KHCIOTBI U S(QHUPBHI,
QIBJCTHUIBI W KETOHBI, aMHHbI W  aMHWHOKHCIOTEHI,
BBICOKOMOJICKYJIIPHBIC ~ COCIUHCHMs.  3aJaHus  Ha
COCTaBIICHHE YPAaBHEHUI XUMHUYCCKHUX PEaKIIHd ¢ ydacTHEM
OpPraHMYECKHX BEIICCTB HAa OCHOBAHMM WX COCTaBa H
CTPOCHHS

CocTaBneHue cxeM peakuuid (B TOM 4YHCIE IO
IIPEJIOKCHHBIM LEMoYKaM IIPEBpaLICHUil),
XapaKTepU3YIOLUINX XUMHUYECKHE CBOMCTBA OPraHMYECKHX
COCAMHEHHNH OTIENBHBIX KIacCOB, CHOCOOBI MX TMOIYYEHHS
U Ha3BaHME OPraHMYECKHUX COECOUHEHHMU IO TpPHUBHAIBHOMN
WY MEXITYHAPOJHOU CHCTEMaTHYECKON HOMEHKIIATYPE.
Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHX
3aJ]aHUl Ha CBOMCTBA OPraHUYECKHX COEAMHEHUI
OTIEJIbHBIX KJIACCOB

JlaGopaTopHas padora

Jlaboparoprass pabora “IIpeBpamieHusi OpraHMYECKUX
BEILECTB [IPU HarpeBaHuu'.

[Monyyenue oTuaeHa ©  HW3YYCHHE €ro  CBOWCTB.
MogenupoBaHue MOJIEKYJI 1 XUMHUYECKHX IPEBPAIICHUNA Ha
IpUMepe 3TaHa, STUICHA, alleTWICHA U JIP.

Tema 4.3.
Wnentudukanus
OpraHUYECKUX
BCIIIECTB, UX
3HAYCHUE U
MIPpUMEHEHUE B
OBITOBOM U
MPOU3BOJICTBEHHOM
JIeSITeJIbBHOCTHU
yenoBeKa

OcHoBHOE CoI€pPKaHue

TeopeTquCKoe oﬁyqelme

buooprannueckue  COEIMHEHHS. IIpumenenne u
Ouosoruueckas poib yrieBooB. OKUCICHHE YITICBOJOB —
WUCTOYHUK JHEPTUM JKMBBIX OpraHu3moB. OOnactu
MIPUMEHEHUsI aMUHOKHCIOT. [IpeBpaienust 6€IKoB MUIIU
B opraHu3me. buomormueckue ¢QyHKIMH ~ OENKOB.
buonornueckne ¢yHkumm xupoB. Ponp opranmdeckoit
XMMHWU B PEIICHUHN MPOOJIEM MUIIEBON 0€301aCHOCTH

Ponme opranuueckoil XUMHM B PEUICHUH MPOOIEeM
SHEPreTHUECKONH 0e30MacHOCTH, B Pa3BUTHH MEIHULIMHBI,
CO3/JaHMM HOBBIX MAaTEpUAOB, HOBBIX HCTOYHHMKOB
9Hepruu  (ambTepHATHBHBIE  WCTOYHUKH  DHEPIUH).
OnacHOCTh  BO3JEHCTBHSI Ha  JKMBBIE  OPraHU3MBI
OpPraHHYECKUX BEIIECTB OTJIEIbHBIX KJIaCCOB
(YyrneBogopoabl, CHOHUPTHI, (EHOMBI, XJIOPOpPraHUYECKUE
MIPOM3BOJAHBIE, ATBAETHIBl U Jp.), CMBICT ITOKa3aTes
MpeEIbHO JONYCTUMON KOHIIEHTPALUU

JlaGopaTopHble 3aHATHSA

Jlaboparoprast paborta: “HpeHTH(UKaUS OpPraHUYECKUX
COEIMHEHUH OTOEILHBIX KIIacCOB”

WnenTndukanus opraHu4ecKUX COCIUHEHUH OTAEIBbHBIX
KJIacCOB (Ha MpHUMEpe albICTHIIOB, Kpaxmala, YKCYCHOH
KHCJIOTBI, OCITKOB M T.II.) C WCIIOJIb30BAaHHEM HMX (H3HKO-
XUMHYECKUX CBOWCTB M XapaKTEPHBIX Ka4eCTBEHHBIX
peaknuii. JlenaTypanus Oenka nmpu HarpeBaHuu. LIBeTHbie
peakinuu  OenkoB.  BO3HHMKHOBEHHE — aHAJIMTUYECKOTO
CHUTHaJa C TOYKH 3PEHHS] XHMHUYECKHX IIPOLECCOB IPHU
MIPOTEKAaHWM KAuyeCTBEHHOM  peakluHu, I03BOJIAIONIEN
HUACHTU(PHULUPOBATH MIpEeI0KEHHBIE OpraHuYecKHe
BEIECTBA

KoutpoabHas

CTpyKTypa U CBOHCTBA OPraHUYECKHUX BEIIECTB

OK 01
OK 02
OK 04
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padora 3

Pa3nea 5.

Kunernueckue H TePpMOJUHAMHUYECCKHUEC
3AKOHOMEPHOCTH NPOTCKAHUA XUMHUYECCKHUX pealcum”l

CxopocTh
XUMUYECKHUX
peaKuum.
XuMHYeCKoe
paBHOBECHE

OcHoBHOe coepkaHue

TeopeTuueckoe o0yueHue

CKOpOCTh peakIiH, €€ 3aBHUCHMOCTh OT pa3IMIHBIX
(hakTOpOB: TIPUPOIBI pearupyomnmx BEIICCTB,
KOHIICHTPAIIUM PEarupyroIIuX BEIIECTB, TEMIIEPATyphl U
ITOMIATN PEAKITMOHHON MOBEpXHOCTH. TermnoBbie 3(h(PeKThI
XUMHUYCCKUAX  peakiui. OK30- U  DHAOTCPMUYECKHE,
peaxumu.

OOpaTuMOCTh peaknuii. XUMHYECKOEe PaBHOBECHE M €T0
CMEIIeHWe TMOoa  JEHCTBHEM  Pa3IW4HBIX  (AKTOPOB
(KOHIIGHTpAlLlMsT PEarcHTOB WM TPOJIYKTOB PEaKIvH,
NaBJICHWE, TeMIlepaTypa) ISl CO3[aHUS ONTHMAabHBIX
YCIIOBUI TPOTEKaHUs XUMHUYECKHX TmporeccoB. [IpuHmmm
Jle [laTtenbe

OK 01
OK 02

HpaKanecKne 3aHATUSA

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUI HA AHAIIN3
(akTOpOB,  BIMSIOUIMX HAa  HM3MEHEHHE  CKOPOCTH
XUMHUYECKOM PEaKkIMH, B T.4. C MO3HLIUN 3KOJIOTHMYECKH
1esecooOpa3HOro MOBEJACHUS B OBITY H  TPYIOBOH
JEATENIBHOCTH B IENAX COXPAaHEHHUs CBOETO 3J0pPOBbS U
OKpY>Karolleld MPUPOAHON CPEIbI.

PemieHne  NpakTHKO-OPHMEHTHPOBAHHBIX  3aJlaHMM  Ha
npumeHenue npuHuuna Jle-lllatense a1 HaxoXAeHUs
HaIPaBIICHUS CMELICHHS PABHOBECHUS XUMUYECKON peaknu
W aHanmu3  (GaKTOpOB, BIMAIOMIMX HA  CMCIICHHE
XUMHUYECKOT0 paBHOBECHS

OK 01
OK 02

Pa3nea 6.

PacTBOpBI

Tema 6.1.
Ilonstue o
pacTBopax

OcHoBHOe coep:kaHHne

Teoperuyeckoe o0yyenue

PactBopenne  kak  (U3MKO-XMMHUYECKHH  Ipolecc.
PactBopsI. Crioco0Osl IIPUTOTOBJIEHHS pacTBOpOB.
PactBopumocTe.  MaccoBass ~ mond  pacTBOPEHHOTO
BemiecTBa. CMBICT MOKa3zaTensl MPeNeNbHO JOIyCTHUMOM
KOHIIEHTpallud M  €ro  HCHOJIb30BaHHE B  OLEHKE
9KOJIOTUUECKO 6€3011acHOCTH.

[IpaBuna SKOMOTMYECKH LEIeCO0OPa3sHOrO IOBEACHHUS B
ObITY M TPYIOBOW JIEATCILHOCTA B IIEJIAX COXPaHCHHS
CBOEr0 3JI0POBbS U OKpPYXKArOUIEH INPUPOJHON Cpeabl;
OMMACHOCTb  BO3JCHCTBHS  Ha  KHUBBIE  OPraHU3MBI
OIPEJEICHHBIX BEILECTB.

Pewenne MPaKTUKO-OPUEHTUPOBAHHBIX pacyeTHBIX
3aJaHWd Ha pacTBOpPBI, HCIOJIb3yeMble B OBITOBOM U
IPOU3BOACTBEHHOM JIEATEILHOCTH Y€JI0BEKA

OK 01
OK 02
OK 07

Tema 6.2.
HccimenoBanue
CBOMCTB PacTBOPOB

OcHoBHOe coep:kaHne

JlaGopaTopHble 3aHATUHSA

JlabopaTtopHas pabota «[IpuroToBieHne pacTBOPOBY.
[IpuroToBiaeHne pacTBOpoB 3aJaHHOK (MaccoBoi, %)
KOHIIEHTPALH (c MIPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIpeJIeIeHUE CPEbl BOAHBIX PACTBOPOB.
Penrenue 3aja4 Ha IPUTrOTOBIICHHE PACTBOPOB

OK 01
OK 02
OK 04
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IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlEPKAHUE (COAEeP:KAHUE
NPHUKJIATHOTO MOTYJIsI)
Pasnen 7 Xumusi B ObITY M NPOM3BOJACTBEHHOI 1esITeIbHOCTH 6 OK 01
’ YeJI0BeKa OK 02
Xumnst B OpITY H OcHoBHOe cofiepkaHne 6 OK 04
MIPOU3BOICTBEHHOU
P TeopeTnueckoe 00yueHue 2 OK 07
JIEATEIbHOCTH — —
YeTOBEKA Hopelimue  OOCTHXKEHHS ~ XMMHYECKOM  HAyKM U
XUMHYECKON TeXHONOruu. Pojbh xumum B oOecrieueHUU
9KOJIOTUYECKOH, SHEPreTHYECKOU u 12011 (S:10)74
0e30MmacHOCTH, Pa3BUTHHA MeTUIMHEI. [IpaBuna noncka u 2
aHaJM3a XUMUYECKOW HH(OOpMAUU W3 Pa3IAYHBIX
WCTOYHUKOB (HayyHas M Yy4eOHO-Hay4yHas JUTepaTypa,
CpeIcTBa MacCoBOM MHGOpMaNnH, ceTh VHTEpHET)
IIpakTH4yeckne 3aHATUA
ITouck u aHamu3 KEHCOB O MNPUMEHEHUU XUMHUYECKUX
BEUICCTB W TEXHOJOTMH ¢  y4eToM  Oymymiei
po(ecCHOHAIBHON AESITETFHOCTH IO TeMaM: Ba)KHEHIIne
CTPOUTEIbHBIE MaTEPUAIbl, KOHCTPYKLIMOHHBIE MaTepUabl,
KpacKH, CTEKJI0, KepaMHuKa, MaTepHaNIbl ISl SJICKTPOHHUKH, 4
HaHOMaTepHallbl, TEKCTUIbHBIE BOJIOKHA, HCTOYHUKHU
SHEpPru¥, OpraHMYeCKHe W MUHepaJbHblE YyIO0OpEeHHS,
JICKAPCTBCHHBIC BELICCTBA, OBITOBAS XUMUSL.
3ammra: [IpeacTaBieHue pe3ynbTaToOB PEIICHUS KEHCOB B
(hopMe MIUHH-IOKIIaAa C Ipe3eHTaIeH
Bcero 72
2.4 Copnep:xanue pa3/iesioB y4eOHOI 11 CUUIIMHBI
2.4.1 3aHATHA JeKINOHHOI0 THIIA
Ne HanmenoBanue Copepxanue pazzena ®opma
pasze pa3zena/TeMsbl TEKYII
J1a €ro
KOHTPO
JIA
1 2 3 4
2 cemecTp
1 Pazagen 1. OcHoBbI CoBpemeHHast Mojenb cTpoeHuss atoma. CUMBoiIMuYecKkuit s3bik | Y, T
CTpPOEHHUsI BEelIEeCTBA XMUMHH. XUMHYECKUH 3JIeMEHT. OJIEKTPOHHAs KOH(UIypanus aroma.
Knaccudukarms XdMHYECKHX  DJIEMEHTOB  (s-, P-, d-3JeMeHTsI).
BanentHrsie QJICKTPOHBI. BanenTHOCTE. 3HeKTpOHHa$[ npupoaa
XHUMHYECKOH CBS3H. 3J'I€KTpOOTpI/IL[aTeJ'H)HOCTI>. BI/I,HI:I XHUMHYECKOH CBSI3U
(KOBEU'ICHTHEIH, HWOHHas, MCETaJNIM4YCCKasd, BOI[OpOIIHaH) A CIocoObl ee
o0pa3oBaHuS
2 Pasnen 2. . Kimaccudukanys u THITBI XUMUYECKUX PEAKIIUH C yIacTHEM vV, T
Xumuyeckue HeopraHnueckux BemecTB. COCTaBlIeHNE yPaBHEHUH PeaKITiii
peaxkuuu COCIMHEHMS, PA3TIOKEHUS, 3aMENIeHUs, 00MeHa, B T.4. PEaKInii TOPEHHUS,

OKMCJIEHHSI-BOCCTAHOBJIEHHUS.

YpaBHeHUst OKHCIIEHHUSI-BOCCTAHOBJIEHHS. Crenenn OKHCIIEHUS.
Oxucimutens W BoccTaHOBUTeNb. CoCTaBieHME U ypaBHHUBaHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKUUH METOIOM 3JIEKTPOHHOIO
Oamanca. OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC pPEaKIUU B  TPHPOJIE,
MIPOU3BOJICTBEHHBIX NPOILECCAX U KUZHEAESATEIIbHOCTH OPraHU3MOB
Teopust snexTponutudeckol auccouuanuu. MOHBL.  DIEKTPOJIUTHI,
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Pa3zgen 3 CrpoeHue

Hu cBOMcTBA
HEOPraHUYecKuX
BelleCTB

HEDJICKTPOJIUTEI. PCaKHI/II/I nonHoro obmena. CocraBieHue peaKuI/n‘/i
HOHHOTO o0OMeHa MYTEM COCTABJICHUA WX TMOJHBIX W COKpAlICHHBIX
HMOHHBIX ypaBHeHHﬁ. KucnorHo-ocHOBHBIE peaKkuunu. 3aI[aHI/IH Ha
COCTAaBJICHHUC NOHHBIX peaxunﬁ

[Ipenmer nHeopranmdeckoit xumuu. Kiaccuukamus HEOPraHUIECKUX
BemecTB. [IpocTeie u crnoxHble BemiecTBa. OCHOBHBIE KIACCHI CIOXKHBIX
BEIIECTB (OKCHABL, THIPOKCHABI, KHCIOTHL, CONH). B3aumocss3b
HEOPraHWYECKUX  BEUIECTB.  ATpEraTHBIE  COCTOSIHHMS  BEIECTBA.
Kpucranmuueckne u aMopdHbIE BEMIECTBA. THNBI KPUCTALIMYECKUX
pemieTok  (aroMHas,  MOJEKyJspHas, HOHHas, METaJUIMYECKas).
3aBUCHMOCTh (PM3MYECKUX CBOWCTB BEIIECTBA OT THIA KPHUCTAJIIHYECKOI
pemeTku. 3aBHCUMOCTh XHMHYECKOH aKTHBHOCTH BELIECTB OT BHJIA
XMMHUUYECKOM CBS3M M TUNA KPHUCTAJUIMYECKOH pemeTkd. [IpudauHbl
MHOroo0Opasusi Bemects. Metamisl. OOmye (u3nueckne U XUMUYECKUe
cBoiictBa MetauioB. CrocoObl mMoiydeHUWs. 3Ha4eHHEe METaJUIOB H
HEMETAJUIOB B MPUPOJIE U KU3HEACATEIBHOCTH YEJIOBEKA M OPTaHU3MOB.
Kopposust metamioB: BHABI KOPPO3WH, CIIOCOOBI 3aIIUTHI METAIIOB OT
koppo3un. Hemerammsl. OOmue ¢u3HMUeckne W XUMHYCCKHE CBOWCTBA
HeMeTalyioB. TunuuHele cBoMcTBa HeMeramwioB [V—  VII  rpymm.
Knaccudpukammss © = HOMEHKIATypa  COCAMHEHHH  HEMETAJIOB.
KpyroBopoTsl GHOTEHHBIX 3JIEMEHTOB B NMPHUPOAE. XUMHIECKUE CBOWCTBA
OCHOBHBIX KJIaCCOB HCOPraHMYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCIIOT, COJiel U 1ip.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX
BCIICCTB, BOOOPOAHBIX COeHHHeHHﬁ, BBICIIUX OKCHUAOB U TUAPOKCUIOB

v, T

Pa3znen 4. Ctpoenue

) CBOJiCTBa
OpPraHu4ecKux
BellleCTB

IlosiBneHue K pa3BUTHE OPraHUYECKOM XMMUH Kak Hayku. IIpenmer
OpraHM4YecKoi XumMuu. MecTo U 3HaueHUE OPraHu4EeCKOW XMMUHU B
CHCTEME €CTECTBEHHBIX HaYK.

XUMHUECKOE CTPOCHUE KaK MOPAJOK COCIUHEHHS aTOMOB B MOJEKYyJe
COIIACHO UX BaleHTHOCTH. OCHOBHBIE MOJOXKEHUS TEOPHH XUMHUYECKOTO
CTpOEHHUsI opraHuueckux coeauHeHudd A.M. BytnepoBa. VYrieponaHsiid
CKEJIET OpPraHUYECKOW MOJIEKYJBl. 3aBHCUMOCTh CBOWCTB BEIIECTB OT
XUMHUUYECKOIO CTPOEHUS MOJIEKYJI. M30Mepust U U30MEpHL.

[MonsiTne o  ¢yHkuuoHanpHOW  rpymme. Pamgukan.  [IpuHuumns!
KJIacCU(UKAIIH OPraHUYECKUX COCIMHEHUM. MexnayHapoaHas
HOMEHKJIaTypa ¥ HMPUHIUIB HOMEHKJIATYPhl OPIraHUYECKUX COCIMHEHHUH.
ITonsTe 00 azoTcoaepk amux COSAUHEHHSIX, OMOJOTHMUECKH aKTHBHBIX
BemecTBax (yrieBogax, KHpax, Oelkax M JAp.), BBICOKOMOJIEKYJISPHBIX
COeIMHEHUsIX (MOHOMEp, TIOJNMMEp, CTPYKTypHOe 3BeHO). PDusmko-
XMMHYECKHE CBOMCTBA OPraHMYECKHX COCJUHEHUH OTIENBHBIX KIIACCOB
(ocobenHoctn KiaccuUKaIMK W HOMEHKJIATYpPbl BHYTPH KJacca;
TOMOJIOTHUECKHH psii W oOmass ¢opMyna; H30MepHs; (QHU3NIECKHE
CBOMCTBA; XMMHYECKHE CBOWCTBA; CIIOCOOBI MOJyYeHHS): IpeeibHbIE
YTJIEBOJOPO/IBI (aJIKaHBl M LUKIJIOANKaHbI). ['opeHne MeraHa Kak OJIUH U3
OCHOBHBIX HCTOYHHKOB Te€IUIa B MHPOMBIIIJICHHOCTH M ObITy. CBoifcTBa
IPUPOJHBIX YIJIEBOAOPOJOB, HAXOXKIEHUE B IIPUPOJE U INPUMEHEHUE
AJIKaHOB;

— HemnpeleNnbHbIe (aKeHBl, AJKWHBl W alKaIHeHBl) U apOMaTHYECKHe
YTJIEBOJOPOJIBI. T'openue aleTHIeHa KaK HNCTOYHHK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHM JUIsI CBAPKU U PE3KUM METaJIOB.
KHCJIOPOZICOJIepIKAIMe COECTUHEHHUs (CUpTHl M (EeHOJBI, KapOOHOBBIE
KACJIOTBI W 3UpHI, albJAETHAbl M KETOHBI, JKHPBI, YIJIEBOJBI).
[IpakTHyeckoe TNpHUMEHEHHE OTWICHIVIMKONS, TJIMIEpHHa, (eHoua.
[Mpumenenne GpopManbaernaa, aneTaibIeruia, YKCyCHOW KUCIOTH. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Moromue CBOWCTBA MbLUIA.
a30TCoJiepKaIllie COeAWHEHUs (aMUHBI W aMUHOKHCIIOTHI, O€IKu).
BrICOKOMOJIEKYIApHBIE COCTUHEHUS (CHHTETHYECKHE W OHOJIOTHYEeCcKH-
aKTUBHBIE). MoOHOMep, MOJMMEp, CTPYKTypHOEe 3BeHO. IlommmMepmsanus
STWIEHA KaK OCHOBHOE HAIPaBJIEHUE €T0 UCIIOJIb30BAHNUS.

I'enernyeckass CBsI3b MEXIy KJIaccaMU OPraHUYECKUX COEIMHEHUH.
Buoopranmueckne coegwHeHus. llpuMmeHenme u OHoJOrHYecKas poOJb
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Paznen 5
Kunernueckue "
TePMOAUHAMUHYECKH
€ 3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHX
peakuuii

yrineBonoB. OKHCJICHHE YIJICBOJOB — HCTOYHUK DHEPTUU IKUBBIX
opranu3moB. O0JacTu NMPUMEHEHHs aMHHOKHUCIIOT. [IpeBpanieHus 0enkoB
Ui B opraHm3me. buonorndeckue (yHKIMU OCkOB. buonormyeckue
¢byHKIMU kUpoB. Ponb opraHuueckod XMMUU B PEHICHHH HPoOIeM
MHIIEBOH 0€30MaCHOCTH

CKOpOCTh peaKiuy, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPUPOJIBI
pearupymomux  BEIIECTB, KOHIEHTPAIMM PEAarHpyIOIIUX  BEIIECTB,
TEMIIepaTypbl ¥ IUIOMAAW PEAKIHOHHON IOBEPXHOCTH. TemIoBble
3¢ P eKTH XUMUYECKUX PeaKknnil. DK30- ¥ SHAOTCPMHIUCCKUE, PEaKIINH.
OObpatuMmocThs peakiuif. XMMHYECKOe PaBHOBECHE W €T0 CMEIICHHUE O]
JCHCTBHEM pPA3MUUYHBIX (PAKTOpOB (KOHIEHTpAIHs pEarcHTOB MU
NPOXYKTOB  pEaKklHW, JaBJeHUE, TEMIeparypa) Uil  CO3/aHHA
ONITHUMAJIBHBIX YCJIOBHH MPOTEKaHMs XUMHYECKHUX IpOLeccoB. [IpuHImm
Jle Illarense

v, T

Pa3gen 6. PacTBopsl.

PactBopenne kak Qusnko-xuMuueckuid mporecc. PactBopbl. CrocoObl
NIPUTOTOBJICHUSI ~ pacTBOpoB.  PacTBopumocth.  MaccoBas — gois
pacTBOpeHHOTO BemecTBa. CMBICK TOKa3arTelssi MpEAelbHO IOIMyCTUMOM
KOHIIGHTpPalMd ¥ €0 HCIOJIB30BaHHE B OLEHKE HKOJIOTHYECKOU
0e30MacHOCTH.

[TpaBuna 3KOJIOTHYECKH LENECO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOH
JESATEABHOCTH B LENAX COXPAHEHHs CBOETO 3J0POBbS M OKPYXKAIOLIEH
NIPUPOAHON Cpezbl; ONACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
OIIPEJICIICHHBIX BEILECTB.

Pemrenne npakTHKO-OpPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl HA paCTBOPEI,
HCTIONb3yeMbIe B OBITOBOM M MIPOU3BOJICTBEHHOM JESATEIbHOCTH YeIOBEeKa

vV, T

Pazgen 7 Xumusi B
ObITY U
NPOU3BOACTBEHHOM
JeATeJIbHOCTH
yeJIoBeKa

Hogelimuye [ocTHKeHUST XMMUUYECKON HAYKM M XUMUYECKOW TEXHOJIOTHUU.
Ponb xuMuu B 006€CTIeIeHIH SKOJIOTNIECKON, SHEPTeTHIECKOH 1 MHIIIEBOH
Oe3omacHOCTH, pa3BUTUM MeaunUHBL. [IpaBmina mowcka W aHanM3a
XMMHYECKON WH(pOpManmMu W3 pa3InYHBIX HCTOYHHKOB (HAay4dHas W
ydeOHO-Hay4yHasi JHTepaTypa, CpeAcTBa MaccoBOH HMH(OPMAIMH, CETh
Wntepuer)

VY, T

IMpumeuanue: T — TectupoBanue, P — Hamucanue pedepara, Y — ycrHbii onpoc, KP — koHTposbHas padoTa

2.4.2. 3aHATHA CEMUHAPCKOIO THIIA
— HE IPEIYCMOTPEHBI

2.4.3. IlpakTuyeckue 3ansatus (JIaboparopHble 3aHATHS)

Ne HanmenoBanue ConepxaHnue pasaena dopma
pa3 pa3zena/TeMsbl TEKYILETo
pi(SA) | KOHTPOJIsL
a
1 2 3 4
2 cemectp
HpaKTH‘leCKl/le 3aHATHUHHA
1 Pasgen 1. Ocnosbl [IpakTHueckass padora: CTpoeHHE aTOMOB XUMHYECKUX 3JIeMEHTOB Y, T
CTPOEHUsI BEIECTBA» | i [IpUPOJa XUMHUYECKOH CBSI3U
IMpakTnyeckas padora: [lepuomuueckuii 3akon u Ttabnmma [.U.
Menzeneesa
2 Paspen 2. IIpakTHyeckast padoTta: TUIBI XUMHUYECKHUX peakLui v, T
Xumuueckue
peakmum» IIpakTHYeckasi padoTa: DIEKTPOIUTHIECKAS JUCCOIMALINS U

UOHHBII 00MEH

KonTpoasnas padora 1: CtpoeHue BeliecTBa 1 XUMHYECKHE
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peaKIuu

3 Paznen 3 Crpoenue u [IpaxkTudeckasi padora: Kinaccudukanus, HoMmeHknarypa u crpoeaue Y, T
cBoiicTBa HEOPraHUYECKUX BELIECTB
HEOPraHn4eCKux -
BelIeCTB IIpakTHyeckas padora: DHU3UKO-XUMHYIECKHE CBOWCTBA
HEOPraHMYECKHX BELIECTB
IIpakTunyeckas padora: MnenTnukanus HEOPraHNIECKUX BEIIECTB
Kontpoannasi padora 2: CBoiicTBa HCOPraHNIESCKUX BEIIESCTB
4 Pasnen 4. Crpoenne u [lpakrnyeckas padora: Knaccudukanms, ctpoeHue u HomeHknatypa Y, T
cBoiicTBa OPraHUYEeCKHUX BEILECTB
OpraHu4Y€CKux - -
BEIeCTBY IIpakTnyeckas padora: CBoWCcTBa OPraHNYECKUX COSANHEHUN
IIpakTuyeckas pa6ora: MneHTndukamys opraHUYeCKHX BEIICCTB,
WX 3HaUYCHHWE M TNpPHUMEHEHHEe B OBITOBOW U TNPOU3BOJACTBEHHON
JeATeITbHOCTH YeI0BeKa
Kontpoasnas padora 3 CrpykTypa W CBOWCTBA OPTaHUYECKHX
BEIIECTB
5  Pasgen 5 IIpaktnyeckas padora: CKOpoCTh XUMHUYECKHX PEaKIUH. Y, T
Kunernyeckne " X{UMHYECKOE PABHOBECHE
TepMOAMHAMHUYECCKHUE
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHUMHYECKHUX
peakumin»
6 | Pasgen 6. Pacreopel  IIpakTHyeckas padota: VccienoBanue CBOWCTB pacTBOPOB Y, T
7 IpakTnyeckas pa6ora: Xumus B ObITY W mpousBojcTBeHHou VY, T

Paszpen 7 Xumus B
ObITY "
NMPOU3BOACTBEHHOM
JeATeTbHOCTH
YeJI0BeKa»

JCATCIPHOCTH YCJIOBCKA

2.4.4. Coaep:xkaHue caMOCTOSATEIbHOI PadoThI

- He MIpelyCMOTpeHa

2.4.5 llepeuenb y4eOHO-MeTOAMYECKOI0 00ecneyeHus: A1l CAMOCTOSITeIbHOM
PadoThI 00Yy4YAKOIIMXCH 10 AUCHUILIHHE

- HE TIPEyCMOTPEHO
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3. OBPA3OBATEJIBHBIE TEXHOJIOT YT

Jns wm3yueHuss XHMMHUHU TNPEAyCMAaTpPHUBAETCS MCIIOJIB30BAaHHE B Y4eOHOM Ipolecce
AKTUBHBIX 1 UHTEPAKTHBHBIX (OPM MPOBENEHHS ayAUTOPHBIX 3aHATHH C LENbI0 (OPMUPOBAHUS

H Pa3BHUTHA HpO(l)CCCI/IOHaJ'IBHBIX HAaBBIKOB 06yqa101m/1x0}1.

B mpomecce o0ydeHHMs NpPUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJOTHH JIMYHOCTHO-
JEeSTeIbHOCTHOTO, pPa3BUBAIOLIET0 M MpoOieMHoro oOyueHusi. OOs3areneH J1abopaTOPHBIiM

IMMPAKTUKYM 11O pa3aciaM JUCHUILINHBI.

B yLI€6HOM npouecce Hapiaay € TpaaullUuOHHBIMH 06pa30BaTeJ'IBHBIMI/I TCXHOJIOTUAMHU
HCIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTHPOBAHUC, TCMATUYCCKHUC MNPC3CHTALIMU, HHTCPAKTUBHBIC

TCXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIEe TEXHOJIOTHH NP MPOBEACHUM JIe KU

Buapl npumeHsemMbIx Kon-Bo
Ne Tema 00pa30BaTENBHBIX TEXHOJIOTHHA qac
1 2 3 4
Pasnea 1. OcHOBBI CTPOEHUsI BellecTBa KommnbrotrepHsle cumymsnuy, 4*
1 TPYIIIOBBIE TUCKYCCUH, pa3doop
KOHKPETHBIX CHTYaIH
Pasnea 2. XumMnueckue peakuuu KommnbrotrepHble cumymsnuy, 4*
2 IPYIIOBBIE TUCKYCCUH, pa30op
KOHKPETHBIX CUTYyalUH
Pa3znen 3 CrpoeHue u cBOiicTBa KommerorepHbie CUMYIISINH, 8*
3 HEOPraHMYecKHX BellecTB IPYNIIOBBIE TUCKYCCUH, pa3doop
KOHKPETHBIX CUTYyalUH
Pa3nen 4 CTpoenue u cBoiicTBa KomMmmbrorepHbie CUMYIISINH, 12*
4 OpraHn4ecKHX BelIeCTB IPYTIIOBBIE TUCKYCCUH, pa3dop
KOHKPETHBIX CHTYaInH
Pasnen 5 Kunerundeckue u KommnbrotrepHsle cumymsnuy, 2*
5 | TepMoaMHAMMYECKHE 3aKOHOMEPHOCTH TPYIIIOBBIE TUCKYCCUH, Paz0oop
NMPOTEeKAHUS] XUMHYECKHX PeaKnmii KOHKPETHBIX CHTYaINH
Pasnen 6 PacTBopbl KommnbrorepHsle cumymsuuy, %
6 TPYTIIOBBIE TUCKYCCUH, pa3doop
KOHKPETHBIX CHTYaINH
Paznen 7. Xumus B ObITY M KommnbrorepHsle cumymsuuy, 2*
7 NMPOHU3BO/ICTBEHHOI AeSITeTbHOCTH TPYIIIOBBIE TUCKYCCUH, Paz0oop
4eJa0BeKa KOHKPETHBIX CUTyalUH
Hroro no xypcy 34
B TOM YHCJI€ HHTEPAaKTUBHOE 00ydeHne ™ 34
3.2.00pa3oBaTe/ibHbIC TEXHOJIOTHH NPU NMPOBeJeHUH NMPAKTHYECKUX 3aHATHI
(n1adopaTopHbIX padoT)
Bunbl npumeHsieMbIx Komn-Bo
Neo Tema 00pa3oBaTeNbHBIX TEXHOJIOTHH qac
1 2 3 4
IlpakTuyeckass  padora:  Crpoenue | KoMIbIOTEpHBIE CUMYIISIINH, 2
1 | aroMOB  XMMMHYECKHMX  OJIEMEHTOB M | rpyIIOBBIC UCKYCCHH, pa3bop
ImpupoJia XUMHYICCKOUN CBA3U KOHerTHBIX CI/ITyaHI/Iﬁ
IlpakTHyeckas padora: | ['pynmoBble AUCKYyCCHH, pa3bop 2
2 HepnogmquKm‘/'I 3aKOH H Ta6HI/IHa JII/I KOHKPETHBIX CHTyaHI/Iﬁ,
Menpeneesa KOMMYHUKATUBHBIE TPDEHUHTU
3 IIpakTnyeckas pabora: Turel KoMnbroTepHbIE CUMYIISALINH, 2

XUMHUYCCKHUX peaKHI/Iﬁ

TPYIIIOBBIE TUCKYCCHH, pa3doop
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Bunsl npumeHseMbIx Kon-Bo
Ne Tema 00pa30BaTENBHBIX TEXHOJIOTHHA qac
KOHKPETHBIX CUTYallUuH
IIpakTHyeckasi padora: KommbrorepHbie cuMyisiiuu, 2
4 SHCKTpOHHTI/I‘ICCKaﬂ Jqucconuanua 1 I'PYHIIOBBIC JUCKYCCHUH, p3360p
MOHHBIIi 00MCH KOHKPETHBIX CUTYalluH
Kontpoabnas padora 1. CrpoeHue KomnberorepHbie cuMyisinuy, 2
5 | BCHIECTBA M XMMHMYECKUE PEAKIIUM pa300p KOHKPETHBIX CUTyaIuH,
JICJIOBBIE U POJIEBBIE UTPHI
IpakTuyeckas pabora: | KoMIIbIOTEpHBIE CUMYJISIIHH,
6 | Kmaccudurarmss,  HOMCHKIATypa ¥ | rpymIoBbIE AUCKYCCHH, Pa3bop 2
CTPOCHHE HEOPraHMYECKHUX BELICCTB KOHKDETHBIX CHTYaLHil
IpakTuyeckass  padora:  ®usuko- | KoMIbIOTEpHBIE CUMYIISIINH, 2*
7 XMMHYCCKHE CBOMCTBA HCOPraHn4CCKUux KOMMYHUKATHBHBIC TPCHUHTH,
BEIICCTB pa300p KOHKPETHBIX CUTyalui
IpakTuyeckas padora: | KoMnbroTepHble CUMYIISLINU, 2%
8 I/I,I[GHTI/I(I)I/IKaLII/IH HECOPraHn4CCKuX I'pYIINOBBIC TUCKYCCHHU, pag60p
BCIICCTB KOHKPETHBIX CUTYallul
Koutponbnas pabora 2. Csoiictea | KoMIbIOTEpHBIE CHMYIISIINH, 2*
Q | HEOPraHWYECKUX BELIECTB IPYNIIOBLIE TUCKYCCHH, pa3oop
KOHKPETHBIX CHUTYallUi
IpakTuyeckas padora: | KoMmnbroTepHble CUMYIISLINU, 2%
10 | Knaccudpuxaums, CTpOCHHE U | rpyNIIOBBIE JUCKYCCUH, PA30op
HOMEHKJIATYpa OPraHUYECKUX BEIIECTB KOHKPETHBIX CHTYAIlHii
IlpakTuyeckass  padora:  CaoiictBa | KoMIBbIOTEpHBIE CUMYIISIINH, 6*
11 | OPraHMYECKUX COCAMHCHH IPYNIIOBIE TUCKYCCHH, pa3oop
KOHKPETHBIX CHUTYallUi
IpakTuyeckas pabora: | KoMIbloTEpHBIC CUMYJISIINH, 2%
Vpentndukanms opraHMYeCKnX BELIECTB, | PpyTIIOBBIE UCKYCCHH, pa3bop
12 | ux 3HaueHue u MpUMEHEHHE B OBITOBOI U KOHKPETHBIX CHTYALHil
HPOU3BOJICTBEHHOI JESATEIbHOCTH
YeJI0BeKa
Konrpoannas pabora 3 Crpykrypa u | KoMmbloTepHbIe CUMYIISIUHY, 2*
13 CBOMCTBaA OpPraHN4YCCKUX BCIICCTB I'pynnoBbIC JUCKYCCHUH, p3360p
KOHKPETHBIX CUTYallul
IIpakTuyeckast padora: CKopocTh KomMmrmsroTepHbIe CUMYIISINHY, 2*
14 | XMMHUYECKUX peakiuil. XUMHYECKOe IPYMIOBLIE TUCKYCCHH, pa3oop
paBHOBECHE KOHKPETHBIX CUTYalllui
IIpakTudeckas pabora: Mccienopanue | KOMIBIOTEPHBIC CUMYIISIIIHH, 2*
15 | CBOHCTB pacTBOPOB TPYIIIOBBIE TUCKYCCUH, pa3doop
KOHKPETHBIX CUTYallul
IIpakTnueckas padora: Xumus B ObiTy | KOMIIBIOTEpHBIC CUMYJISINH, 4
16 | ¥ TPOM3BOACTBEHHOH  AEATENBHOCTH | MPYIIOBBIE JUCKYCCUHM, Pa3bop
1EJI0BCKa KOHKPETHBIX CUTYallui
Hroro no xypcy 38
B TOM UYHCJIe HHTEPAaKTHUBHOE 0OydeHne™ 22
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4 YCJOBUS PEAJTU3ALIUU TPOTPAMMBI YUEBHOI
TUCHMILTAHBI

4.1 MartepuajbHo-TeXHHMYECKasi 0a3a, HeoOXoAuMasi IS OCYIIeCTBJIECHUSA

00pa30BaTeIbLHOIO NMpouecca No JUCHUIINHE

Jnst  peanmuzanud  MPOrpaMMbl  JUCIHUIUIMHBI  JOJKHBI  OBITH MPEIyCMOTPEHBI
CIIelyIOlIMe CIelraIbHble TOMEIICHUS: Yy4eOHBIH KaOWHET XUMUU W/ MW Y4eOHOU
XUMUYECKOU TabopaTopui.

ObopynoBaHue Yy4yeOHOro KaOuHeTa (HArJs/IHbIe MOCOOMs): HaOOPHI
[IAPOCTEPKHEBBIX MOJIENEH MOJEKYJ, MOJEIU KPUCTAUIMUECKUX PEIIETOK, KOJUICKIIUU
MPOCTHIX U CJIIOKHBIX BEUIECTB U/MIM KOJUJIEKIIMH MOJIMMEPOB; KOJUIEKIIUSI TOPHBIX TTOPOJ]
U MUHepaioB, Tabnuia MenneneeBa, yueOHble QribMbl, HUPPOBBIE 00pa30BaATEIbHBIE

pecypcehl.
Texnuueckne  cpeacrBa  0o0y4deHHs:  KOMIBIOTEp C  YCTPOWCTBaMu
BOCIPOM3BENCHUS  3ByKa,  IPUHTEP,  MYJbTUMEIUA-TIPOEKTOP C  DKPaHOM,

MYJIbTUMEIUIHAS JOCKA, YKa3Ka-TIpe3eHTep ISl MPE3eHTallUN.

Oo6opynoBanue jaaGopatopuum U padoyux MecT JadopaTopMU: MEH3YpPKH,
MUTETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOI, JyIbl, MPEIMETHbIE U TMOKPOBHBIC
CTEKJa, TUIAaHIIEeThl JJIsl KalelbHbIX peakiuil, (puibTpoBanbHas Oymara, MpPOMBIBAJIKH,
CTEKJISTHHBIE NMPOOUPKHU, PE3NHOBBIC MPOOKH, (PoHAPHKH, HAOOP pPEaKTUBOB, CTEKIISTHHbBIC
MAJOYKH, MITATUBBI JIJISl MPOOUPOK; MEPHBIE MUJIMHIPHI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenutenbHble nuinHApudeckue (50-100 min), cTynku ¢ nectukoM, GapdopoBbie Yalku,
OUHIETH, (QUIbTpel OyMakHbIE, BaTa, Mapiid, YacoBbIE CTEKJIA, SJICKTPOIUIUTKH,
nabopaTopHbIe IITATUBBI, CIIUPTOBBIE TOPEIKU, CIHYKH, MPUOOP JUIs MOJIYYSHUS Ta30B
(umu mpoOMpKa € ra3o0TBOJHOW TPYOKOM), NepikKaTtenu A TpOOUPOK, CKISHKH IS
XpaHEHHUs PEAKTHUBOB, pa3JaTOUYHbIe JOTKH; xumudeckue crakansl (50, 100 u 200 min);
IIMATeNU; MUHIETHI; TUTENbHBIE IUMIBI, CEKYHIOMEPHI (TailiMephl), MEpHBbIE MTPOOUPKHU
(ra 10-20 mu) u mepHbIe KonObI (25, 50, 100 u 200 M), BoasHas 6aHs (WM TepMOCTaT),
CTEKJIIHHBIC TAJIOYKH; KOHHMYECKHMe KoJObl nisi TuTpoBanus (50 u 100 mm);
WHJMKATOPHBIE TMOJIOCKU Il ompexaenieHuss pH M cTaHaapTHas MHAMKATOpHas IIKaja;
YHUBEpCaJIbHbIN UHANKATOP; nuneTku Ha 1, 10, 50 mu (wnu go3aropsl Ha 1, 5 u 10 mi),
OIOpeTKHU 71l THTPOBaHUA, MeTuIMHCKUE mmpuibl Ha 100—150 mu1, naGopatopHbie u/Uau
aHaMUTUYeCKue Bechbl, pH-meTpbl, cymunpHbI mKad, U JAp. J1abopaTopHOE
00opyTIoBaHUE.

4.2 IlepevyeHb HEOOXOAMMOT0 POrPAMMHOI0 O0ecreYeHus!

1. 7-zip (;unensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (numenswust -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (sumen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (sutiensus - http://www.openoffice.org/license.html)

5. Free Commander (suiensus -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%hbd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (uuen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoO0HOM T0CTYTIC)
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5. HEPEYEHb OCHOBHOM 1 g[OHOJIHI/ITE.JII)HOFI YUYEBHOU
JIUTEPATYPBI, HEOBXOJIUMOM JJIs1 OCBOEHUS TUCLUIIINHBI

5.1 OcHoBHas quTEpaTypa

1. T'abpuensu, O. C. Xumus i npodeccuii U crenuaiIbHOCTEH TEXHUYECKOTO
npodunst : yd4eOHHMK JJs HMCIOJb30BaHUA B ydeOHOM Iipoliecce 00pa3oBaTEIbHBIX
YUPEXKIECHUN CpelHEro NnpodeccHoHaIbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOLIETrO
o0pa3zoBaHusl C MOJIydYeHHUEM cpeaHero obmiero oopazoBanus / O. C. I'aGpuensu, U. T.
OctpoymoB. — 8-¢ wm3m., crep.— MockBa : Axkagemusa, 2019.— 272 c.-—
(ITpoeccuonanpHoe obpazoanue. OOmIeoOpa3oBaTeabHble qUcHUILIUHB). — ISBN 978-
5-4468-8453-7.

2. Xumus nis npodeccuii ¥ crenuanbHOCTeH eCTeCTBEHHO-HAYYHOTO MPO(uis :
y4eOHUK JUIsl MCTIONBb30BaHUS B Y4eOHOM IMpollecce 0O0pa30BaTENbHBIX YUPEXKICHUN
cpeaHero npodeccuoHalIbHOrO0 00pa3oBaHus Ha 0a3e OCHOBHOIO 00IIero 00pa3oBaHuUs C
MoJIydeHUeM cpenHero obmiero oopazosanus / pemaktop O. C. NabpuensH. — 6-¢ w3,
crep. — MockBa : Axamgemus, 2019.— 400 c.— (IlpodeccuonanbHoe ob6pa3oBaHuUE.
O6meo0pasoBatenbHbie qucHUIUIAHb). — ISBN 978-5-4468-8425-4.

3. MapteinoBa, T. B. Xumus. YrmyOnennsrii ypoBeHb. 10—11 kmaccel : ydeOHUK
st cpenHero  obmero  oOpazoBanusi/  T. B. MapteinoBa, . B. ApramoHoBa,
E. b. T'onyHoB ; mox oOmielt penakmueii T. B. MapTeiHOBOM. — 2-¢ HM31., UCIP. B JOM. —
Mocksa :  [Opaiit, 2023.— 352c.— (OOmeobpa3zoBarenpubnii mukm). — URL:
https://urait.ru/bcode/530645. — ISBN 978-5-534-16227-1.

5.2 JlonoTHUTEJIbHAA JIUTEPATypa

1. I'nmunka, H. JI. O6mas xumus. : yue6Hoe nocodue / H. JI. ['munka. — Mocksa :
KuoPyc, 2022. — 749 ¢. — URL: https://book.ru/book/943894. — ISBN 978-5-406-09865-
3.

2. enucoBa, O. 1. Xumus : yueonuk / O. U. JlenncoBa. — Mocksa : KHoPyc,
2022. — 307 c. — URL: https://book.ru/book/944626. — ISBN 978-5-406-10094-3.

3. KokopeBa, B. B. Xumusa : yue6Hoe nocobue / B. B. KokopeBa. —-Mocksa :
KuoPyc, 2023. — 371 c. — URL: https://book.ru/book/947249. — ISBN 978-5-406-10075-
2.

5.3 nepuoanyecKue U3TaHus

1. Xumus u JKU3Hb - XXI BEK. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=429810.
2. Hayka u 1IKoJa. — URL:

https://dlib.eastview.com/browse/publication/79294.

3. Ienaroruka. — URL: https://dlib.eastview.com/browse/publication/598.

4. IlIxonpHEIC TEXHOJIOTHH. - URL.:
http://dlib.eastview.com/browse/publication/18866.
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https://dlib.eastview.com/browse/publication/598
http://dlib.eastview.com/browse/publication/18866

5.4. Ilepeyenb pecypcoB HHGOPMANUOHHO-TEJEKOMMYHUKANUOHHON CeTH

«I/IHTepHeT», H606XOI[I/IMIJIX JJIS1 OCBOCHUA JUCHUIIJINHBI
5

6. OBbC «BOOK.ru» : [yueOnbie m3manus — kosurekmus st CIIO, xypHanbl] :
caitr. — URL.: https://www.book.ru/cat/576.

7. DBbC «Znanium.comy : [y4yeOHbIC, HAYYHbIE, HAYYHO-TIOMYJISIPHBIE MaTepPHUAIIbI
pasIMYHBIX M3aTENIbCTB, )KypHaib] : caiit. — URL: http://znanium.com/.

8. DBC «IOPAUT» : obGpasoBatenphas miardopma : [y4eOHUKM U ydeGHbIC
mocoOust m3marenscrBa «FOPAWTY, Meaua-mMarepuansl, TecThl| : caiit. — URL:
https://urait.ru/.

9. OBC «YuuBepcurerckas OuOmmoreka ONLINE» : [yueOHble, HaydHBbIE
3MIaHUs, TIEPBOMCTOYHHKH, XYIO)KECTBCHHBIE MPOW3BEACHHS PA3IMYHBIX HW3/1aTEIbCTB;
KYpHaJbl; MYyIbTUMEIUIHAS KOJUICKIUS, KapThl, OHJIAWH-3HIUKIONEANH, CIOBapH] :
caitr. — URL.: ttp://biblioclub.ru/index.php?page=main_ub_red.

10. ObC uznarensctBa «Jlauby : [yueOHbIC, HAYYHBIC U3AHUS, IEPBOMCTOYHHKH,
XYJI0’)KECTBCHHBIE TTPOM3BEIACHUS Pa3IMYHbIX H3IaTelIbCTB; JKypHabI] : caiT. — URL:
http://e.lanbook.com.

11. HattnoHasnibHast ~ DJEKTpOHHAsE  OuOnHOTEeKa  [BKIIOYAeT — DJIEKTPOHHYIO
oubnmoreky aucceprauuii PI'B] : denepanpHas rocynapcTBeHHass MHPOpMalMOHHAs
cucreMa : caitT / MunucrepctBo KynbTypel PD. — URL: https://rusneb.ru/ (oocmyn — ¢
YUMATILHBIX 3a1aX bubIuomexu guiuana).

12. Onexkrponnast Oubnuorexka ['TIMB Poccum : caiit : [pecypc cBOOOIHOTO

noctyna] / TocygapctBeHHas myOnuuHas wuctopudeckas Oubmumorexka. — URL:
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6 METOJINYECKHE YKA3AHUS OBYYAIOIINXCS IO OCBOEHUIO
TACIATITAHBI

JucnunianHa «XuMHSD» HameneHa Ha GopMupoBaHue MPohecCHOHATBHBIX
3HaHUH, yMEHUH, ONBITa ACATEIBHOCTH, TAKUX KaK CIIOCOOHOCTh JEMOHCTpAIlUu
oOmeHayIHbIX  0a30BBIX  3HAHUM €CTECTBEHHBIX HAyK, MAaTEMaTHK{, ITOHUMaHUE
OCHOBHBIX (DAKTOB, KOHILICTIIINI, MPUHIIUIIOB TEOPUM U T.1.

OO0y4eHne CTYACHTOB OCYIICCTBISETCS MO TPATUIIMOHHON TEXHOJIOTHHU (JISKITUH,
MPaKTUKH) C BKIFOUCHUEM HHHOBAIIMOHHBIX 3JICMEHTOB.

C TOYKM 3peHHUs UCIOIb3YEMbIX METOAOB JIEKIMHU MOAPA3ACISIOTCA CIEAYIOIMINUM
obpazom: HHPOPMAIMOHHO-OOBSICHUTENbHASL JIEKIUsl, IOBECTBOBATE/IbHAS, JICKIUSA-
Oecema, mpoOIeMHAs JICKITUS U T. 1.

VcTHOE H3JI0KCHHE y4e0HOTO Martepuaia Ha  JICKIHHU JIOJDKHO
KOHCIIEKTUpOoBaThCsA. CllymiaTh JICKIIUIO HY)KHO YMETh — MOJAJIEPKUBATh CBOE BHUMAHUE,
MOHATh W 3allOMHHUTH YCIBIIIAHHOE, YJIOBUTH Tay3bl. B mpoliecce M3I0KEHUS
MpernojaBaTeieM JICKIIUW CTYJICeHT JOJDKEH BBIICHUTH BCE HEIOHATHBIC BOIPOCHIL.
3anuceiBaTh COJEp)KaHUE JICKIMM HYXKHO 0053aTebHO — 3allldCH  MOMOTaioT
MO/IEPKUBATh BHUMAaHHUE, CIIOCOOCTBYIOT TOHUMAHUIO U 3alIOMHUHAHUIO YCIBIIIIAHHOTO,
MPUBOAUT 3HAHWE B CHUCTEMY, CIYXaT OMOpPOH Isd mepexoda K Oojiee TriayOoKoMy
CaMOCTOSITEIbHOMY U3YUYECHHIO TIPEAMETA.

Meroandeckrue peKOMEHAAINH M0 KOHCTIEKTUPOBAHUIO JICKITHMN:

— 3aIACh JIOJDKHA OBITh CUCTEMHOM, MPECTaBIATh COOOM COKpAIIEHHBI BapUaHT
JeKnmuM TmpenojaBarens. HeoOxomumo  chymath, OOAyMBIBaTh U 3alKCHIBaTh
OJIHOBPEMEHHO;

— 3amuch BeOETCS OYeHb OBICTPO, YETKO, IO BO3MOXXHOCTH KOPOTKHUMU
BBIPOKCHUSIMU;

— He TpeKpamas CaylmaTh TMpernojaBarelisi, HYXHO 3aluCbiBaTh TO, YTO
HEOOXOAMMO yCBOUTh. Henb3s 3amuchiBaTh Ccpa3y K€ BBICKa3aHHYIO MBICITh
npernojaBares, cieayeT e€ MOHITh M MOCJe dTOr0 KpaTKOo 3alucaTh CBOMMH CJIIOBaAaMHU
WM CJIOBaMU IpemnojaaBaTeis. BaxkHo, yToObl B HEll HEe ObUT MOTEPSH OCHOBHOW CMBICT
CKa3aHHOTIO;

— MME€Ha, AaThl, HA3BaHUS, BHIBOJIbI, OTIPEACIICHHUS 3 CHIBAIOTCS TOYHO;

— cjeayeT oOpaTHTh BHMMaHHE Ha O(QOpPMIICHHE 3amucH JIeKIuH. (s kaxkmoro
npeaMeTa 3aBOAMTCSA oOmas Terpaab. OTJIMYHBIM OT OCTalbHOTO I[BETAa CJEIYET
BBIJICJISITh  OT/ACIBHBIC MBICIM M 3aroJIOBKH, COKpaliaTh OTAEIbHBIE CJIOBAa U
MIPEJIOKEHUS, WCIOJIb30BaTh YCIOBHBIC 3HAKHW, OYKBBI JIATHHCKOIO M TPEUYECKOTO
an(aBUTOB, a TAK)KE HEKOTOPBIE TPUEMBI CTCHOTpaUIECKOro COKpAIICHUS CIIOB.

[TpakTrueckue 3aHATHSA 110 AUCIUTUINHE «MaTeMaTHKay MPOBOASATCS MO CXEME:

-YCTHBIN OIPOC IO TEOPUU B HAUAJIC 3AHITUS;

-paboTa B rpymnmnax 1o pa3peneHuio pa3IndHbIX CUTYAINH 110 TeMe 3aHSATHUS;

-pellieHne MPaKTUYECKUX 3a]1ay;

-UHAUBUYAIbHBIC 3aJaHUs JUISl TIOJITOTOBKU K TIPAKTUYECKUM 3aHSITHSIM.

[lenb mpakTUUECKOrO 3aHSTHS - HAYYUTh CTYACHTOB MPUMEHSTH TEOPETHUUECKUE
3HAHUS MIPU PELICHUH MPAKTUYECKUX 3a/1a4 HA OCHOBE PEANIbHBIX JaHHBIX.

Ha npaktrdeckux 3aHATHSAX MPe00IalatoT CIEAYIOMINE METOIbI:

-BepOanbHbIC (TIPe0OIaatoNuM METOIOM JIOJKHO OBITh OOBSICHEHHE),

-IpaKTUYECKHE (MMCbMEHHBIE 3/IaHUsI, TPYIOBBIC 3aAaHUs U T. I1.).

BaxxasIM 7151 cTyIeHTa SBISETCS YMEHHE PAIIMOHAIBHO MOAOUPATh HEOOXOIUMYIO
y4ueOHyt0 nmutepatypy. OCHOBHBIMU JTUTEPATyPHBIMU UCTOYHUKAMHU SIBIISTFOTCS:

31



— Oubnmoreunsie Gouas! pummana Kyol'V;

— DJIEKTpOHHasg OMOJIMOTeUHas cucTeMa «YHUBEpPCUTETCKas OubImoTreka OH-
JIaiHy;

— 3JIEKTpOHHAast OubnuoTeyHas cucteMma M3garenscTBa «JIanby.

[Touck kHHUr B OMOIMOTEKE HEOOXOJUMO HAYMHATH C HM3YYEHUS MPEAMETHOIO
Karajora U CO3/JaHMs CIIMCKA KHUT, MOCOOWH, METOAMYECKHX MaTepHUalioB IO TeMe
U3yYCHUSI.

[IpocMOTp KHUTH HAUMHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOIIETO Mociae 00J0KKH.
Ha HéM OOBIYHO MMOMENIAIOTCS BCE OCHOBHBIC JIaHHBIC, XapaKTEPU3YIOUIUE KHUTY:
Ha3BaHWE, aBTOp, BBHIXOJHBIC NaHHBIC, NaHHBIE O TepeusgaHuu u T.0. Ha oOopote
TUTYJABHOTO JINCTA JAETCS aHHOTAIMSA, B KOTOPOW YKa3bIBaeTCA TEMAaTHKa BOIPOCOB,
OCBEIIEHHBIX B KHUTE, ONpeAeNsaeTcs KpYyr uuTaTelield, Ha KOTOpBIM OHa paccuuTaHa.
bonbiioe 3HaueHWe WMeEET NPEIUCIOBHE KHHUTH, KOTOPOE 3HAKOMHUT 4YHUTAaTels C
JUYHOCTBIO aBTOpAa, MCTOpHUEH CO3/IaHUsl KHUTH, PAacKpbIBaeT coaepkanue. [Ipouns
NPEIUCIOBHE W TIONYYMB 0OIIee NpeACTaBICHHE O KHUTE, ClieayeT OOpaTUThCS K
ornasiennto. OrjaBieHHe KHUTH 3HAKOMHUT 00y4aeMOro C COACpKAaHUEM U JIOTMYECKOH
CTPYKTYPOH KHHUTH, IIO3BOJISICT BHIOPATh HYXXHBIM MaTepuai Ui U3ydeHus. [ o1 u3gaHus
KHUTH TIO3BOJISIET CYAWTH O HOBH3HE Marepuaia. UeMm dame KHUTa H3AAETCs, TEM
OOJBIIYI0 IIEHHOCTh OHA MpeJAcTaBiisieT. B KHUre MOTYT OBITH MpUMEYaHUs, KOTOpHIE
coliep>KaT pas3IUYHbIC JOMOJHHUTENbHbIE cBeAeHHs. OHHM MedaTaloTcs BHE OCHOBHOTO
TEKCTa W Pa3bsCHIIOT OTACNbHBIC BOMPOCH. [IpeamerHsie n andaBUTHBIE yKa3aTelH
3HAYUTENBHO 00JIEr4aoT MOBTOPEHUE U3NI0KEHHOTO B KHUTE MaTepuaia. B KoHIle KHUTH
MOJKET pacIoyiaraThCs BCIOMOTaTeNbHbIM Marepuan. K Hemy OOBIYHO OTHOCSITCS
WHCTPYKIIMH, TIPHJIOKEHUS, CXEMBbI, CHTYallHOHHBIE 33JIa4H, BOMPOCHI TSI CAMOKOHTPOJIS
U T.J.

Jljis jydinero mpejcTaBiICHHs] W 3alIOMMHAHUS MaTepuala 1eIeco00pa3HO BECTH
3aMUCHU ¥ KOHCTIEKTHI PA3TUYHOTO COJIEPIKAHMS, @ UMEHHO:

— MIOMETKH, 3aMEUaH¥sl, BEICTICHHUE TJIABHOTO;

— TUJIaH, TE3UCHI, BHITUCKU, ITUTATHI;

— KOHCTIEKT, pabouasi 3arnuch, pedepar, J0KIa, JEKIUs U T.1.

YuraTh y4yeOHMK HEOOXOTUMO BIYMUYMBO, BHHMATEIHHO, HE IMPOITyCKas TEKCTa,
cTapasich MOHATh KOXKIyI0 (pasy, OMHOBPEMEHHO pa30upasi MpUMEpPHI, CXEMbl, TAOJIUIIbI,
PUCYHKH, IPUBEJIEHHBIC B YICOHUKE.

OnHUM W3 BaXHEWIIUX CPEJCTB, CIIOCOOCTBYIOIIUX 3aKPEIUICHUIO 3HAHUH,
SBIISICTCSI KpaTKas 3aluch MPOYMTAHHOTO MaTepuaia — COCTaBJICHHE KOHCIICKTA.
KoHcniekT — 3TO KpaTKoe CBSI3HOE H3JIOKEHHUE COACpKAHUSA TEMBbl, YUeOHHMKA HJIU €ro
gactu, 0e3 MoApoOHOCTE u BTOpocTeneHHBbIX jaeTaned. [lo cBoeilt cTpykrype u
MOCJIeTIOBAaTEIbHOCTH KOHCIEKT JIOJKEH COOTBETCTBOBAThH IJIaHy ydeOHHKa. [loaTomy
B2)XHO CHAayayia COCTAaBUTh IUIaH, a IOTOM MUCaTh KOHCIEKT B BUJEC OTBETa Ha BOMPOCHI
wiana. Ecnu yueOHUK pasznenéH Ha HEOOMbINHME O3arjaBiICHHBIC YACTH, TO 3aroJOBKH
MOKHO paccMaTpyBaTh KaK ITYHKTHI TIaHA, a U3 TEKCTA KaXJI0H YacTH CJIEYET 3alnucaTh
TE€ MBICJIH, KOTOPBIE PACKPBIBAIOT CMBICIT 3ar0JIOBKA.

TpeboBanus K KOHCIIEKTY:

— KpaTKOCTb, C)KAaTOCTh, 1IEJIECO00Pa3HOCTh KaXKI0TO 3aMKMChIBAEMOTO CIIOBA;

— COJICPKATEIIBHOCTh 3aIllMCH- 3allMChIBAEMBIC MBICTH CIIEIyeT (OPMYIHPOBATH
KpaTko, HO 0e3 ymepOa mus cMmbicia. OObEM KOHCHEKTa, KaK TMPAaBUIIO, MEHBIIE
U3y4aeMoro tekcra B 7-15 pas;
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—KOHCIIEKT MOKET OBITh KaK IMPOCTBIM, TaK M CIOXHBIM IO CTPYKTYpEe — 3TO

3aBUCHUT OT COJIEP’KaHUS KHUTU U 1eJIU €€ U3YUEeHHUS.
MeTtoamueckre peKOMEHIalUH 10 KOHCTIEKTHPOBAHHUIO:

— TPEeXJe YeM HadaTh COCTABISTh KOHCIEKT, HY)KHO O3HAKOMHTHCA C KHHUTOM,
NPOYUTATh €€ CHaYalla JI0 KOHIIA, ITOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TETpaJy 3aMUCHIBAIOTCS Ha3BaHWE KOHCTIEKTUPYEMON KHUTU U UM
aBTOpPA, COCTABJISIETCA TUTAaH KOHCTIEKTHPYEMOTO TECTa;

— 3alUCH JIy4Yllle JeliaTh MPH MPOUYTEHHWH HE OJHOTO-ABYX ab3aleB, a IeJoro
naparpada Wid rJ1aBbl;

— KOHCTIEKTHPOBAHHUE BEAETCS HE C LEIbI0 UMETh ONPEACTEHHBIN 3aMucH, a s
Ooyiee TOJTHOTO OBJAACHUSA COJNEPKAHHUEM HM3Yy4aeMOTO TEKCTa, TMOITOMY B 3alHCAX
OTMEUAeTCs M BBIAENSAETCS BCE TO HOBOE, MHTEPECHOE U HYXKHOE, YTO OCOOEHHO
MPUBJICKJIO BHUMAHUE;

— TOCJE TOTO, Kak CHellaHa 3alliCh COJEpKaHUs maparpada, TIaBbl, CIEIyeT
nepeunuTaTh e€, 3aTeM CHOBa OOpamiaThCs K TEKCTY M MPOBEPUTH ce0sl, MPABUILHO U
U3JI0’KEHO COJIEpKaHue.

TexHMKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTHPYSl KHHUTY OOJbIIOro 00bEMa, 3aluCh CIENyeT BECTH B oOIIeH
TeTpau;

— Ha KaXJI0M CTpaHWUIIEe ClieBa OCTABJISIOT MO MIHPUHON 25-30 MM A 3anucu
KOPOTKHX T0/13ar0JIOBKOB, KPATKUX 3aMEUYaHH, BOTIPOCOB;

— KaXJ1asi CTaHUIIa TETPau HyMepyeTcs;

— JIJIS1 TIOBBIIIICHUSI YUTAEMOCTHU 3aIlMCH OCTaBIISIOT MHTEPBAIBI MEXIY CTPOKAMHU,
ab3araMu, HOBYIO MBICJIb HAYHMHAIOT C «KPACHOW» CTPOKH;

— TpH KOHCIIEKTHPOBAHWU IIMUPOKO HCIOJB3YIOT pa3jIHYHBIC COKpAIICHUS H
YCIIOBHBIE 3HAKH, HO HE B yIIepO CMBICIY 3alHUCaHHOTO. PexoMeHmyeTcsi MpUMEHSTh
o0meynoTpeOuTeNbHbIE COKpAIIeHHs, Hampumep: M.0. — MOXeT OBITh; Troc. —
rOCYAapCTBEHHBIN; 1.0. — JOKHO OBITh U T.J.

— HE CIeAyeT COKpamaTh HMEHAa M Ha3BaHUS, KpOME O4YeHb YacTo
MOBTOPSIOIIUXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHWYECKOTO IEPENHChIBaHUS TeKcTa 0e3
NIPOJIYMBIBAHUS €T0 COACPKAHUS U CMBICIIOBOTO aHAIIH3A.

Jlns Hamucanus pedepara HeoOXOOTUMO BBIOpaTh TEMY, COINIAcOBaTh €€ ¢
nperojaBareieM, MNoA00paTh HECKOJIbKO MCTOYHMKOB 10 TEME, BBINOJIHHUTH AaHAIU3
WCTOYHUKOB IO PEIICHUIO0 MPOOJIeMBbl, 0OOCHOBaTh CBOIO TOUKY 3PEHHUS Ha peEIICHHE
POOJIEMBI.

VYuyamecst A TOJHOLIGHHOTO OCBOCHHSI Y4eOHOro kypca XuMHUS JOJDKHBI
COCTaBIATh KOHCHIEKTHl KaK IMPH TMPOCIYIIMBAHUU €Tr0 TEOPETHUECKOW (JIEKIIMOHHON)
YacTH, TaK W TPH TOATOTOBKE K TPAKTUYCCKUM 3aHATHUSAM. JKenaTelbHO, YTOOBI
KOHCHEKTHI JIGKIIMA UM CEeMHHApOB 3allMCHIBAIUCH B JIOTHYECKOW MOCIIEAOBATEIbHOCTH
U3y4eHHs] Kypca U COAEpXaJMCh B ONHOW TeTpaau. IJTo obecrneduT Oojee MOIHYIO
MOITOTOBKY, KaK K TEKYIIIUM Y4€OHBIM 3aHSATHUSM, TaK U CECCHOHHOMY KOHTPOITIO 3HaHUH.

CamocrosaTenbHass paboTa ydaniuxcsi sBISeTCS BakHeWmed ¢dopMoit yueOHO-
MO3HABATEJBHOTO Tpouecca. Llens 3aganuii A7 caMOCTOSTEIbHON pabOThl — 3aKPENUTh
W pacIIUpUTh 3HAHWS, YMEHHS, HABBIKH, NPUOOPETCHHBICE B pe3yJbTaTe HW3YUCHUS
JTVCIMILIMHBI; OBJIAJIETh YMEHHEM HCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS B MPAKTUYCCKOU
paboTe; MoTyYuTh MEPBUYHBIC HABBIKM MPOPECCHOHATBHON eI TENbHOCTH.
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Hauanom opranuzanuu mr000il caMoCTOSATENIBHON paOOThl AOIKHO OBITH IPUBUTHE
HAaBBIKOB M YMEHUW TPaMOTHOW paboOThl ¢ yuyeOHOW M HAy4yHOH JUTEeparypoil. DTOT
npouecc, B HEPBYI0 OYEPEIb, CBSI3aH C HAXOXKICHHEM HEOOXOTUMOM ISl YCHEIIHOIO
OBJIaJICHUS] Y4EOHBIM MaTEpHAJIOM JIMTEPATYpOU. YUalMiics JOJKEH H3YYUTh CIHCOK
HOPMAaTUBHO-TIPABOBBIX AKTOB M HSKOHOMHYECKOW JIUTEpaTyphl, PEKOMEHIYyEeMbIH 110
y4eOHOM JHCUMIUIMHE; yMEThb IM0JIb30BaThcd (oHgaMu OHONMOTEK U CIPaBOYHO-
ounbauorpaduuecKUMH U3TaHUSIMH.

3amaHus I CaMOCTOSITEIBHOW pPabOThl BBIMOJIHSIOTCS B MHUCHbMEHHOM BHJE BO
BHeayIUTOpHOE Bpems. PaboTa HOmKHA HOCUTH TBOPUECKHM XapakTep, NMPU €€ OLICHKE
IpernojaBaTesib B IMEPBYI0 OYEpEeAb OLEHUBAET OOOCHOBAaHHOCTh U OPUTHMHAIBHOCTH
BbIBOJIOB. B mucbMeHHON paboTe mo TeMme 3aJaHusl YYalluiCs JOJKEH IOJHO U
BCECTOPOHHE PACCMOTPETh BCE AaCMEKThl TEMbI, YEeTKO CGhOpMYIHpOBaTh U
apryMEHTHPOBAaTh CBOKO IMO3MIIMIO 1O HMCCIIEAYyeMbIM BompocaMm. BbriOop KOHKpPETHOTO
3alaHusl I CaMOCTOSITENIbHOM  paOoOThl  IPOBOAMT  NpPENOAaBaTeNb, BEAYLIUH
MPAKTUYECKUE 3aHATHS B COOTBETCTBHMM C TIEpEYHEM, VYKa3aHHBIM B IUIaHaX
MPAKTUYECKUX 3aHITHIM.

OO6mue mpaBuiIa BHIMOJHEHHUS] TUCEMEHHBIX paboT

Ha mepBoM 3aHSATHM CTYIOEHTHI JOJDKHBI OBITh MPOUH(DOPMHUPOBAHBI O
HEOOXOJIMMOCTH COOJIFOICHUSI HOPM aKaJeMUYECKOW 3TUKH M aBTOPCKUX NPaB B XOJE
oOydenus. B yacTHOCTH, TPEIOCTABIISIIOTCSL CBEICHUSI:

- obmas uapopmarus 06 aBTOPCKUX MpaBax;

- MpaBujia IUTUPOBAHUS,

— npaBmia 0pOPMIICHUS CCBIJIOK;

Bce wumeronuecss B TEKCTE CHOCKM TINATEIBHO BBIBEPAIOTCS U CHAOXKaOTCs
«agpecamm».

Henonyctumo BKIIIO4YAaTh B CBOIO PabOTy BBIAEPKKHU U3 pabOT APYTUX aBTOPOB Oe3
yKa3aHWs Ha 3TO, MEePEeCcKa3bIBaTh YyKYyl0 pabdoTy OJIM3KO K TEKCTy 03 OTCHUIKH K HEW,
UCTOJb30BaTh 4YyXKUEe HAen 0e3 YyKa3aHWs IEepBOMCTOUYHUKOB (3TO Kacaercs U
uHpopmauuy, HalgeHHo B WMutepHere). Bce cnmyuam mnnaruara JOJKHBI  OBITh
UCKJTIOYEHBI.

Cnucok HCHOJIb30BAHHOW JIMTEPATYpPhl JOJDKEH BKJIIOYATh BCE MCTOYHUKHU
uH(pOpMaLIUY, H3YYEHHbIE M MpOpabOTaHHbIE CTYIEHTOM B IPOLIECCE BBIMOIHEHUS
paboThl, WM JODKeH OBITh cocTaBleH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaduueckas ccouika. O01He TpeOOBAHUS U TTPaBUIAY.

TpeGoBanus k HanucaHuto pedepara
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7.0HEHOYHBIE CPEACTBA J1JIA KOHTPOJIAA YCIIEBAEMOCTHU

7.1 HacnopT ¢oHAA OLIEHOUYHBIX CPEACTB

No HanmeHnoBaHME OLICHOYHOTO
Koutponupyemblie pa3aesbl (TEMbI) TUCHUTIITAHBI
n/a cpencTaa
1 Pasnea 1. OcHOBBI CTPOEHUSI BellecTBa HpaKTI/IquKoe 3aHsTHE, TECT
Paznea 2. XuMnueckne peakuumn CDpOHTaHBHBIP'I OIpoc,
2 IIPAKTUYECKOE 3aHATHUE,
KOHCIICKT, KOHTPOJIbHAA pa60Ta
3 Pa3zgen 3 CtpoeHue U CBOWCTBA HEOPraHMYeCKUX BelEeCTB HpaKTI/IquKoe 3aHATHE,
KOHTpPOJIbHAs paboTa
4 Pa3gen 4 CTpoeHnue u cCBOiiCTBa OPraHUYeCKHX BelllecTB HpGSGHTaHI/II/I, MPAKTHYECKOE
3aHATUC, KOHTPOJIbHAA pa60Ta
Pa3nen 5 Kunernueckne U TepMOTHHAMHYECKTE
. HpaKTI/I‘leCKoe 3aHATHUC
3aKOHOMEPHOCTH MPOTEKAHNS XUMHYECKUX PeaKIuii
Paznen 6 Pacreopel [IpakTueckoe 3aHsATHE
Pasnen 7. Xumus B ObITY M NPOU3BOACTBEHHOM J1eSIT€IbHOCTH Koncrexr, MPaKTUYECKOe
7 YyeJ0BeKa 3aHATUC

7.2. Kputepum oueHKH 3HAHUM

KoHTposis M OIlCHKa pe3yJabTaTOB OCBOCHUS YYEOHOH MUCHUILIMHBI OCYIIECTBIISIETCS
IpernoAaBaTeeM B IPOLEcce MPOBEICHNS MPAKTUIECKUX paboT, TECTUPOBAHUS, cOOECEJOBAHHS
10 pe3y/ibTaTaM BBINOJHEHUS Ja0OpPAaTOPHBIX PadOT, a TAaKKe PEHICHUs 33/1ad, COCTaBICHHS
pabounx TabaMIl ¥ TOArOTOBKMA COOOMICHWI K YpPOKY. 3HAaHHS CTYIEHTOB Ha MPAKTHYECKUX
3aHATHUSAX OLIGHHBAIOTCS OTMETKAMU «OTIMYHO», «XOPOLIO», «YyAOBJIECTBOPUTEIBHO» U
«HEYIIOBIICTBOPUTEIHHOY.

OrneHka «OTJIMYHO» BBICTABIISAETCS, KOIJa CTYIEHb IOKa3bIBaeT INIyOOKOE BCECTOPOHHEE
3HaHWE  pasJena JUCHUIUIMHBL,  O00S3aTeNbHOW W JIONOJHHUTENBHOW  JIUTEPATypHI,
apryMEHTHPOBAHO U JIOTMYECKU CTPOWHO M3JaraeT MaTepHuall, MOKeT NMPUMEHSATh 3HaHUS IS
aHaJIM3a KOHKPETHBIX CUTYaIIHH.

OreHKa «XOpOIIO» CTaBUTCS MPU TBEPABIX 3HAHUAX pa3Jiena AUCLUILIMHBI, 0053aTebHOM
JUTEPaTyphl, 3HAKOMCTBE C JIOTIOJHHUTEIBHOW JIMTEPATypOid, apryMEHTHPOBAHHOM H3JIOKEHHUU
MaTepHala, yMEHUU PUMEHUTh 3HAHUS JJIs aHaJIM3a KOHKPETHBIX CUTYaIUi.

OneHka «yIOBJIETBOPUTEIBHO» CTABUTCS, KOT/Ia CTYJACHT B OCHOBHOM 3HAeT pasJel
JUCLUTUIMHBL, MOXET MPAaKTUYECKH IPUMEHUTHh CBOHM 3HAHUS.

OueHka - HE 3a4TEHO CTaBHUTCS, KOTAAa CTYAEHT HE OCBOMJ OCHOBHOTO COJCp KaHUS
npeaMeTa U ¢1a00 3HaeT U3y4aeMblid pa3Jies AUCUUIUINHBL.
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OK/MK | Moayan/Pazgen/Tema

PesyabTaTt 00y4enns

THNBI OlIEeHOYHBIX MEPONPUATHI

OcHOBHOe coep:kaHue

1 Pasznen 1. OcHOBBI ®opmMyIHpPOBATHL 0a30BbIE
CTPOEHMSsI BelIeCTBA MOHSATHS H 3aKOHBI XHMHAH
1.1 | OK Ol CrtpoeHne aToOMOB CocCTaBIATh XUMUIECKUE 1. Tect «CtpoeHne aToMOB
XMUMHYCCKHX 3JIEMEHTOB |(OpPMYIBI COCTUHCHUIN B XUMHUYECKHX 2JIEMEHTOB U IPHUPOJIa
U IPUPOJIa XUMUYECKON |COOTBETCTBUHU CO CTEMEHBIO XUMHUYECKON CBSI3MY.
CBSI3U OKHCJICHUS] XUMUYECKUX 2. 3agauu Ha COCTaBJICHUE
9JIEMEHTOB, HCXOIS U3 XUMHYICCKHUX (popMyi
BaJICHTHOCTH U JIBYXaTOMHBIX COeIMHEHUHN
AIEKTPOOTPHULIATEIEHOCTH (oxcumoB, cyns(UI0B, THAPHIOB U
T.OL).
3. 3amanus Ha WCIIOJIB30BaHUE
XUMHUYECKOH CUMBOJIUKH U
Ha3BaHUM COEOUHEHUM I10
HOMEHKJIAType MEXIyHAPOJIHOTO
C0103a TEOPETUYECKOHN U
MPUKIIAJHON XUMUH U
TPUBUAIBHBIX HA3BaHUM JIS
COCTABJICHUS] XUMHICCKHUX POPMYJT
JBYXaTOMHBIX COCIHHEHHH
(oxcumoB, cynms(UI0B, THAPHIOB U
T.IL.) ¥ APYTUX HEOPTaHMYECKIX
COCIMHEHUH OTACIbHBIX KIacCOB
1.2 | OKO01 [lepnoauueckuii 3axkoH U | XapakTepu3oBaTb XUMUUECKHE 1. Tect «Metammuaeckue /
OK 02 Ttabauua 1.1. 3JIEMCHTHI B COOTBETCTBHH C UX |HEMETaIIMICCKHUE CBOMCTRA,
Menpeneena MTOJIOKCHHUEM B TIEPHOANICCKON  |3IEKTPOOTPHIATEIILHOCTD H

CHUCTEMEC XUMHUYCCKUX DJICMCHTOB
H.N. Menneneena

CPOJICTBO K JJIEKTPOHY
XUMHYECKHUX 3JICMEHTOB B
COOTBETCTBUE C UX IJEKTPOHHBIM
CTPOEHHEM U TOJIOKEHHEM B
NEPUOANYECKON cHCTEME
XuMHu4yeckux snemenTon .M.
Meunneneesay.

2. IlpakTryeckue 3aaHus Ha
YCTaHOBJICHHE CBSI3U MEXITY
CTPOCHHEM aTOMOB XMMHYECKHIX
3JIEMEHTOB U MIEPUOINIECKUM
W3MEHEHHUEM CBOWCTB XUMHUCCKUX
3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBHUH C MOJIOKCHUEM
Ilepuoguueckoii cucteme.

3. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a/laHus Ha
XapaKTepU3aLUI0 XUMUUECKUX
3JIeMeHTOB: «MeTandyeckue /
HEeMETAJJINYECKUE CBOWUCTBA,
3JIEKTPOOTPHUIIATETLHOCT U
CPOJICTBO K JJIEKTPOHY
XUMHYECKHUX BJICMEHTOB B
COOTBETCTBUE C UX JEKTPOHHBIM
CTPOEHHEM H TOJIOKCHHEM B
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OK/IK

Mopyas/Pazaen/Tema

PesyabTaTt 00y4enns

THNBI OlIEeHOYHBIX MEPONPUATHI

NIEPUOJUYECKON CUCTEME
XUMHYECKHX 3IEMEHTOB
J.1. MenneneeBa»

Paszgen 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIbI
XHUMHUYECKUX peaKiuii

KonTpoJabHas padora
«CTpoeHHe BeliecTBa H
XHMHYECKHE PeaKIHm»

21

OK 01
OK 04

Tunsl XUMUYECKUX
peaxuuit

CoCTaBISTh peakiuu
COCIIMHCHUSI, PA3IIOKCHHUS,
oOMeHa, 3aMeIeHus,
OKHUCIIUTENBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINU

1. 3agauu Ha cocTaBieHUE
YPaBHEHUI PEaKLUA:

— COeIMHEHMS, 3aMCIICHHS,
pasnoxeHus, 0OMeHa;

— OKHCJIHTENIEHO-
BOCCTAHOBHTEIFHBIX PEaKIHN C
HCTIOJIb30BaHUEM METOa
3JIEKTPOHHOrO OajaHca.

2. 3agaun Ha pacyeT MaccChl
BelllecTBa WU 00bEMa

ra30B 10 U3BECTHOMY KOJUYCCTBY
BEIIIeCTBa, Macce WK 00bEMY
OJTHOTO M3 YYAaCTBYIOIIUX B
PeaxIy BEIIECTB; pacuEThl
Macchl (00bEMa, KOJTMIeCTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CIT OJHO W3 BEIIECTB MIMEET
IpUMECH

2.2

DNEKTPOIUTHYECKAS
JMCcCOIMaIs U HOHHBIN
oOMeH

CocCTaBIATh ypaBHCHHS
XUMHUYECKUX PCAaKIIUU MOHHOT'O
oOMeHa ¢ y4acTHEeM
HECOPTaHNYCCKUX BCUICCTB

1. 3aganus Ha COCTaBIICHUC
MOJIEKYJISIPHBIX M HOHHBIX peaKIIHii
C y4yacTHUeM KHUCJIOT, OCHOBaHUHN U
CoJIeH, yCTaHOBJIEHUE U3MEHEHUS
KHUCIIOTHOCTH CPEJIbI

2. JJaboparopuas pabota "Tunsl
XUMHUYECKHUX peakiuii”

Paznen 3. Ctpoenne u
CBOIiCTBa
HEOPTraHMYeCKUX
BEIIECTB

HccnenoBarb cTpoeHHe U
CBOMCTBA HEOPraHUYECKHX
BellleCTB

KonTtpoabHas padora
«CBOICTBAa HEOPTrAaHMYECKHX
BellleCcTB»
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OK/IK

Mopyas/Pazaen/Tema

PesyabTaTt 00y4enns

THNBI OlIEeHOYHBIX MEPONPUATHI

3.1

OK 01
IK..

Knaccugukarnmus,
HOMEHKJIATYpa U
CTpOCHUE
HEOPTaHHUYECKUX
BEIIECTB

Knaccudumuposats
HEOpTraHMUYECKUE BELIeCTBa B
COOTBETCTBHUHU C X CTPOCHHEM

1. Tect «HoMeHnknatypa u
Ha3BaHUE HEOPTaHUUECKUX
BEIIECTB UCXO/S U3 UX
XUMHUYECKOI (hOpMyIIbI UK
COCTaBJIEHHE XUMHUYECKOMN
(hopMyIIBI HCXOIS U3 HA3BaHUS
BEIIECTBA 110 MEXIYHAPOAHON HIIH
TPUBUATBHON HOMEHKIIATYPE».
2. 3amaun Ha pacyeT MacCoBOU
JI014 (Macchl) XUMHUECKOTO
3/IeMeHTa (COeIMHEeHNUS) B
MOJIEKYJie (CMecH).

3. IIpakTuueckue 3a1aHus 10
KJIaccu(UKaIy, HOMEHKIIAType U
XUMHUYECKHM (OpMyIIam
HEOPraHUYECKHX BEIIECTB
Pa3JINYHBIX KJIACCOB.

4. IlpakTuyeckue 3aaHus Ha
OIIpeeIeHIE XUMIYECKOH
AKTUBHOCTH BEILECTB B
3aBHCUMOCTH BUJa XUMHYECKON
CBSA3M U TUIIA KPUCTAJUINYECKOM
peeTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYCCKHE
CBOICTBa
HEOPTaHUYECKUX
BCIIESCTB

YcranaBnuBaTh 3aBUCUMOCTh
(U3UKO-XMMHUYICCKUX CBOICTB
HEOPTaHHUYECKUX BEIECTB OT
CTPOCHUS aTOMOB M MOJICKYII, a
TaKXKe THITAa KPUCTALUTHICCKOM
pemeTKu

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCHIOB,
KHUCJIOT, OCHOBAaHHH, aM(pOTEPHBIX
THIPOKCHUJIOB U COJICH».

2. 3agaHus Ha COCTaBJICHHE
YpaBHEHUU XUMHUYECKUX PEaKLUUi ¢
y4JacTHEM TPOCTHIX U CIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJIIOB U
aM(pOTEPHBIX 3JICMEHTOB;
HEOpPraHMYeCKHX KUCIIOT,
OCHOBAHHUH 1 aM(OTEPHBIX
THIIPOKCHIOB, HEOPTAaHMUECKUX
CoJIeH, XapaKTepU3YIONX UX
CBOMCTBA M CIIOCOOBI TIOJTyYECHHSI.
3. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOpeTHYECKNE 3aJaHus Ha
CBOWCTBA U MOTYy4YEHUE
HEOPTaHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanms
HEOPTaHHYECKUX
BEIIIECTB

I/ICCHCHOBaTB Ka4yCCTBCHHEBIC
pPEeaKIu HECOPraHNICCKUX
BCIICCTB

1. IIpakTUKO-OpPUEHTUPOBAHHBIE
3aJlaHuS [0 COCTABIICHUIO
XUMHUYECKUX PEaKIHi ¢ yyacTueM
HEOPTaHMYECKUX BEIECTB,
HCTIOB3YEMBIX JUIT UX
UACHTHPUKAITUH.

2.JIabopaTopHast paboTa:
“Unentndukanys HeOpraHMIECKUX
BEIECTB”
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3 OK/MK | Moayan/Pazgen/Tema PesyabTaTt 00y4enns THNBI OlIEeHOYHBIX MEPONPUATHI
4 Pasnen 4. Ctpoenne u  |UcciienoBaTsb cTpoeHue u KounrpoabHas padora
CBONiCTBA CBONCTBA OPraHNYeCKUX «CTpoeHHe U CBOHCTBA
OpPraHM4ecKux BellecTB OPraHUYeCKHX BellecTB)»
BellecTB
41 | OKO01 Krnaccudukanus, Knaccudumnuposats 1. 3ananus Ha cocTaBlIeHUE
CTpOEHHUE U OpraHUYECKHUE BELIECTBA B Ha3BaHUI OpPraHUYeCcKUxX
HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHHUEM COEIMHEHUH TI0 TPUBUAILHOM MIIN
OpraHNYECKHX BEIIECTB MEXAYHapOIHOU CUCTEMATUYECKOM
HOMEHKJIAType.
2. 3amaHns Ha COCTABICHHUE
TIOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB.
3. 3agauu Ha ompesencHue
npocreiimieii Gopmysl
OPTaHWYIECKON MOJICKYJIBI, HCXOMS
13 DIIEMEHTHOTO cocTana (B %)
42 | OKO01 CBoifcTBa OpraHnuecKux | Y cTaHaBIMBATh 3aBUCUMOCTb 1. 3amaHus Ha cocTaBJIeHHE
OK 02 COEIMHEHU I (U3NKO-XIMHIECKUX CBOICTB YpaBHEHUH XUMHUYECKUX PEaKLUi C
OK 04 OpPraHMYECKUX BEILECTB OT y4acTUEM OPIaHUYECKUX BELIECTB
CTPOCHHUS MOJICKYIT Ha OCHOBaHHH HX COCTaBa U
CTPOCHHSI.
2. 3agaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKHUX PEakluil,
WITIOCTPUPYIOUUX XUMHUYECKHE
CBOWCTBA C YY€TOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX PEAKIHI U
TeHETUYECKOM CBSA3M OPTaHUYECKUX
BEIIECTB Pa3HBIX KIACCOB.
3. PacueTHble 3a1a4yu 110
YPaBHEHHSM PEaKIHii C ydacTuem
OPTaHWYECKUX BEIECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHnss OpraHUYECKUX
BEIIIECTB NP HarpeBaHuu"
43 | OKO01 Unentudukanus HccnenoBaTh KaueCTBEHHBIE 1.IIpakTUKO-OpHEHTHPOBAHHBIE
OK 02 OpraHUYECKUX BELIECTB, |peaKklUy OPraHUYECKUX 3a/laHus 110 COCTABJICHUIO
OK 04 UX 3HAUYEHUE U COCJIMHEHUH OTAEIIBHBIX KIACCOB |XUMUYECKUX PEAKLUN C y4aCTHEM
IIpUMEeHeHHE B OBITOBOH OpPraHHYECKUX BEIIECTB, B T.U.
1 TIPOU3BOCTBEHHON HCTIOB3YEMBIX I UX
JeSITeIbHOCTU YEI0BEKa uAeHTH(HUKALUY B OBITY U
MIPOMBIIIIEHHOCTH.
2.JIabopaTopHast paboTa:
“UnenTndurkanys opraHnIecKux
COEJIIHEHU OTJENIBbHBIX KJIACCOB™
5 Pazgen S. XapakTepu3oBaTh BIUsIHHE
Kunernueckue u Pa3JHYHBbIX (AKTOPOB Ha
TepMOJUHAMHYECKHE |paBHOBecHe H CKOPOCTh
3aKOHOMEPHOCTH XHMHYeCKHX peakuuii
NPOTEKAHUS
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3 OK/MK | Moayan/Pazgen/Tema PesyabTaTt 00y4enns THNBI OlIEeHOYHBIX MEPONPUATHI
XHMHUYECKUX peaKkIuii
5 OK 01 CKOpOCTb XUMHUYECKHAX | XapaKTeph30BaTh BIHSHUC [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 peakuuii. XMUMHUYECKOE |KOHLEHTpALUH Pearupyromux TEOPETUUECKHE 3a/laHUs HA aHAJIU3
paBHOBecCHE BEIIECTB U TEMIIEPATypHI Ha (haKTOpPOB, BIUSIONINX HA
CKOPOCTh XUMHUYECKUX PEaKIUil |M3MEHEHNE CKOPOCTH XUMHIECKOH
XapaKTepHu30BaTh BIUSHUE peakuuu. [IpakTuko-
HU3MEHEHMs KOHLIEHTpaIU OpPHEHTHPOBAHHbBIE 33a]JaHUs Ha
BEIIECTB, PEaKIUH CPEbl U IIpuMeHeHue npuHimna Jle-
TeMIIepaTyphl Ha CMEIICHUE [larense 11t HAXOXKACHUS
XMMHYECKOTO PaBHOBECHS HAalpaBJICHUS CMELICHUS
PaBHOBECHS] XUMHYECKOH peakIuu
1 aHaynu3 (pakTOpOB, BIMAIOMINX Ha
CMEIIEHHE XUMHYECKOTO
paBHOBeECHS
6 HccaenoBars HCTHHHBIE
Paspen 6. PacTBopbl PACTBOPBHI € 32JAHHBIMH
XapaKTepUCTHKAMHU
6.1 | OKO01 [TonsTue o pacTBopax Pasnnuath uctuHHble pacTBOphl | 1. 3a1aun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpOB.
2. IIpakTUKO-OpUEHTUPOBAHHbBIE
pacueTHbIe 3aJJaHUA Ha
JUCTIEPCHBIE CHCTEMBI,
UCTIONIb3yeMbIE B OBITOBOM U
MPOHU3BOJCTBEHHON AEATEIBHOCTH
YenoBeKa
6.2 | OKO01 Hccnenoranue croiict  |MccnemoBarh GU3NKO- JlaboparopHnas pabota
OK 04 pacTBOpoOB XMMHYECKHe CBOWCTBA HCTHHHBIX |“IIpurorosnenue pacTBOpoB”
pacTBOpoB
Il | IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE CO/iep:kaHue (codepKaHue NMPUKJIATHOT0 MOIYJI)
7 Pazgen 7. OuneHnBaTh nocjaeacTBUS 3amuTa Keiica (c yueToM
Xumus B ObITY U OBITOBOW U MPOM3BOJCTBEHHOH |Oynyueil mpogeccuoHAILHON
NPON3BOCTBEHHOM JAeATeIbHOCTH YeJI0BeKa ¢ JesATeIbHOCTH)
AesATeIbHOCTH NO3UINI IK0JIOTHYecKOoit
YeJI0BeKa 0e30I1aCHOCTH
OK 01 XuMmus B OBITY H OrnieHuBaTh TOCIEICTBUS Keiic (c yaeTom Oymymieit
OK 02 MIPOU3BOJICTBEHHOM OBITOBOI 1 MPOM3BOACTBEHHOH  [1podeccHoHaNbHOM AeSTeTbHOCTH)
OK 04 JESATEIIBHOCTH YEJIOBEKA |IEATCIBHOCTH YEJIOBEKA C Bo3MoxHBIE TEMBI KEHCOB:
OK 07 MO3HIIUH 3KOJIOTHIYECKOM 1. IloTemienne KMMaTa u

0e30macHOCTH

BBICBOOOXKIICHIE Ta30BBIX THIPATOB
CO JIHA OKEaHa.

2. Bynyiue marepuainsl 171 aBua-,
MaITuHO- ¥ PUOOPOCTPOEHUS.

3. HoBble MaTepHaisl s
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PacTUTENBHBIX MIPENapaToB
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7.3. OueHOYHBIE CPEICTB /sl MPOBeAeHHUs TeKYIeil aTTecTalun

Texkymuii KOHTPOJIb MOKET IPOBOAUTHCS B (popMe:
-(ppoHTaNIBHBIN ONPOC
-UHIMBUYAIbHBIA YCTHBINA OMPOC
-IIUCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE I10 TEOPETUIECKOMY MaTEPUAILY
-pakTH4eckas (JaboparopHas) padboTa
-3amuTa pedepara,
-3aI[1Ta BBIIIOJIHEHHOTO 3aJaHus,

-pa3paboTka nmpobiiemMsl kKypca (cooliieHue).

dopma Bnagenus JInuHBIE KadecTBa Tpumepst
aTTeCTaluu 3uanus Ymewi (HaBBIKN) CTyZACHTa OTCHOHHPIX
CpencTB
VYerHbii Koutpons 3nanuit OueHka yMeHHs OueHnka HaBbIKOB | OueHka KonTponbubie
(MUCBMEHHBIH) | MO ONpeeNeHHBIM pasiuyarhb paboThl ¢ CIIOCOOHOCTH BOIIPOCHI 110
ompoc no | mpobiaeMam KOHKpPETHBIE JUTEPaTypHBIMU OTIEPATUBHO U TeMaM
TeMaM MTOHATHUS HUCTOYHUKAMHU Ka4eCTBEHHO IIpUJIararTcs
OTBEYATh Ha
MOCTaBJICHHBIE
BOIIPOCHI
Pedeparsr Kontpons 3HaHui OreHKa yMEHUs Orenka HaBBIKOB | OreHKa Temsl pedeparos
TI0 ONPE/ICIICHHBIM pasnuyartb paboThI ¢ CIIOCOOHOCTH K MPUIIATaloTCs
npobiiemam KOHKPETHBIE JIUTEPATYPHBIMH CaMOCTOATEIHHOU
TIOHATHSA HUCTOYHHKAMHU pabote n aHanU3y
JIUTEpaTypHBIX
HCTOYHHKOB
[Ipaktuueckue | KonTponb 3HaHUS OueHka yMeHHst Ouenka HaBbIKOB | OueHka Tewmsl paboT
(;1aGopaTopHBl | TEOPETHUYECKUX paborats ¢ paboTsI ¢ CIOCOOHOCTH MIPUJIATAI0TCSI
€) paboTsI OCHOB COBPEMEHHOM BBIYHUCITUTENHLHON | OTIEpaTUBHO U
HHPOPMATHKH U KOMIIBIOTEPHOU TEXHUKOI, KaueCTBEHHO
MHQOPMALMOHHBIX | TEXHHKOM, MIPUKIIaIHBIMU pemaTh
TEXHOJIOTHH, HCIIOJIb30BaTh MIPOTPaMMHBIMHU MOCTaBJICHHBIC HA
BO3MOXKHOCTEH U BO3MOXHOCTH CpeacTBaMu MPaKTUIECKUX
MPUHIUIIOB BBIYHCIIUTENLHOM paborax 3amauu n
UCIIONIb30BaHMs TEXHHUKU U apryMEHTHPOBAaTh
COBPEMEHHOU MIPOTPaMMHOTO Ppe3yIbTaThl
KOMITBIOTEPHON obecrieueHus pu
TEXHHKH. pemeHnu
MIPAKTHYECKUX
3ajad.
TectupoBanue | Konrpomns 3HaHU OreHka yMeHUs Orenka HaBBIKOB | OreHKa Bormpocst
IO OTIPEIeIEHHBIM pa3nn4ath JIOTHYECKOTO CIIOCOOHOCTH MIPHAJIATaroTCs
npobaemam KOHKpPETHBIE aHamM3a u OTIEPATUBHO U
TTOHATHUS CHHTE3a IIpH Ka4eCTBEHHO
COTIOCTaBJICHUN OTBEYaTh HA
KOHKPETHBIX MTOCTaBJICHHBIE
HMOHATUI BOIPOCHI

Konmponvnaa paboma
¥ 3a7a4 MO0 TeMaM HM3y4aeMOM IAUCIUIUIMHBI, TIO3BOJISIONUNX (DOpMUpOBATH 3HAHUS, a TaKKe
YMEHHsI 00yJarommxcs B 00JacTH €CTECTBO3SHAHMS.
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IIprMepHbIe BONPOCHI IJIsl YCTHOTO ONMPOoca (KOHTPOJIbHBIX padoT):
Pazgen 1. O6mas u HeopraHudeckasi XUMHsI
1. OcHoBHbIE OHATHS U 3aKOHBI. BemiecTtBo. ATom. Mosnekyia.
2. XUMHYECKUM 3JIEMEHT. AJUIOTPOIHSL.
3.IIpocTbie U CI0KHBIE BEIIECTRA.
4. Ka4yeCTBEHHBIN M KOJTMYECTBEHHBIN COCTaB BEIIECTB.
5. XUMHYECKIE 3HAKH U (POPMYJIBI.
5.0THOCUTEIbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KomuuecTBo BemiecTsa.
6. OcHOBHbIE 3aKOHBI XUMHH. CTEXUOMETPHS. 3aKOH COXPaHEHUS MacChl BEIIECTB.
7. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPHI.
8.3aKkoH ABOrajipo u CIeJCTBUS U3 HETO.
9.Ilepuoanveckuii 3aKoH u [lepuogudeckas cucreMa XuMuueckux anemeHTos /1. U.
10. CtpoeHue 31eKTPOHHBIX 000JI0UYEK ATOMOB 3JIEMEHTOB MaJIbIX epro0B. OcobeHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOA0B (TIEPEXOTHBIX
AJIEMEHTOB).
11. Ilonsitue 06 opburansx. s-, p- u d-opoéuranu. DIEeKTPOHHbIE KOH(DUTYpAIITH aTOMOB
XUMHUYECKHUX JJIEMEHTOB.
12. CunbHble U cialble 3JEKTPOIUTHI, IPUBECTH MPUMEPHI
13. M3MeHeHHEe KHCIIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB IO IMIEPUOTY U TIO TPYIIIIE.
14. Kakue peakiiuu Ha3bIBalOT HOHOOOMEHHBIMU?
15. YcnoBus mpoTekaHusi OOMEHHBIX peaKInuii
16. MlonHble peakiuu, NpoTeKarolne ¢ 00pa3oBaHUEM OCAJIKOB, OOBSICHUTH HA IIpUMeEpe
17 VloHHBIC peakIuy, MPOTEKAOIINE C 00Pa30BAHUEM MAaJIOIUCCOIMUPYIONIUX BEIIECTB
(HanpuMep BOJIbI), OOBSICHUTH HA TIPUMEPE
18 CocTaBUTH MTOJIHOE U KPATKOE MOHHO- MOJIEKYJISIPHOE YPAaBHEHHE B3aUMOICHCTBUS
KapOoHaTa HATPHS C COJITHON KUCIIOTOM
19.Kakoii TN KOBaJIECHTHOW CBSI3M — MOJISIPHAs WIM HEMOJIAPHAs — B MOJIEKYJIAX CJIEAYIOIINX
BemectB? CO, HI, H,S, OF,, CH,? K aTtoMaM, Kakux 3J1€MEHTOB CMEIIAIOTCS OOIIHE
DJICKTPOHHBIE TIAPHI B 3TUX MOJICKYIax?
20.Kak usmeHsieTcst moJsipHOCTh CBs3ell B psaxy monekyn: HoO, H,S, HoTe? Tlouemy?
21. Onpenenure BaieHTHOCTH  (ocdopa B BemecTBax: PH3 P2O3, H3PO4, Mg 3P-
22. Kakue u3 CIIeAyIONHMX BEMIECTB IBISIOTCA HOHHBbIME coennHenusmu: Hy, KCI, NH3 CaBra,
CH4, Fe,03, N»? Hoquy?
23. Onpenenute 3apsiasl HOHOB B coequnenusx AlFs, Cs,0, CuCl, FeBr;
24 CocTtaBbTe BBIpKEHHE 3aKOHA JICUCTBYIOIIMX MACC ISl peaKIUii:
CreytCOr=2CO(r); CuO(rpytH2O(r) ¢ yderoM , 4TO TBEpAOE BELUIECTBO B YPaBHEHUE 3aKOHA
JEHCTBYIOINX MacC HE BXOTUT
Yemy paBHa cterneHb okucienus atomos sementoB  AgCl; Ca(OH),; Na
25. KakuMu CBOHCTBAMH — OKUCITHTEITFHBIMU WJIH BOCCTAHOBUTEIBHBIMU — 00JIQTaF0T HOHBI:
Ca'’ NOg
26. YKaxuTe, Kakoe BEIIECTBO SABISICTCS OKUCTUTENIEM, KAKOE BOCCTAHOBHUTEIIEM:
HNO; + Ca = Ca (NOg3); + N,O+ H,O  onpenenute KO3 GHUIIMEHTHI METOIOM 3JICKTPOHHOTO
Oananca
IIpumepHBbIe TECTOBbIE 32JAHUA:
UeMy paBHa BhICIIAS BAJICHTHOCTH dJIEMEHTa Xpoma (MOPSIKOBLI HOMeEp 24)?
a)6 04 B3 1)2
YeMy paBHO MacCOBOE YHUCIIO aToMa?
a) YUCIIy IPOTOHOB B aTOME
0) unciTy HEHTPOHOB B aTOME
B) UKCJIy HYKJIOHOB B aTOMe
T') YUCITy SJIEKTPOHOB B aTOMeE
Kakoe kBaHTOBOE YHCIIO XapaKTepHU3yeT HApaBICHUE JICKTPOHHOTO 00J1aka B IPOCTPaHCTBE?
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a)n 6)l B)m r) Mg
ATOMBI KaKoT0 3JIEMEHTa UMEIOT JIEKTPOHHYIO KOH(UTYPAIIUIO BHEITHETO CIIOS : ..48° 4p5 ?
a) 35 Br 6) 7N B) 33As F) 23V
YeM OTIMYAIOTCS aTOMbBI U30TOINOB OJTHOTO JIEMEHTa ?
a) YUCJIOM MIPOTOHOB  0) YKMCIIOM HEUTPOHOB B) YUCIIOM DJIECKTPOHOB T) 3apsiioM sijipa
Kakoe kBaHTOBOE YHCIIO XapaKTepU3yeT pazMep JIEKTPOHHOro obnaka ?
ayn o061 B m 1)m
Kakue 3Ha4eHus MPUHMUMAET MArHUTHOE KBAHTOBOE YHCIIO [UIs opOuTasei d-moaypoBHs ?
a)0,1,2 0)-2,-1,0,+1,+2 B)-1,0,+1 1)1,2,3
Kak o0o3HauaeTcs moAypoBeHb, it Kotoporo N=4 u |1=07?
a)4f 6)4d B) 4p r)4s
B kakux Mosekynax CylecTByeT HenoJsipHasi KoBaJleHTHas! CBSI3b 7
a) lp 0) CO, B)K,0 r) H;O
Kaxk n3mensiercst mosisipHOCTh CBsi3elt B psiay mostekyn : HoO — HpS — HoSe — HoTe ?
a) HE M3MEHACTCS  0) YBEJIMYMBACTCS B) YMEHBIIAETCS T') YBEIIMUUBACTCS U YMEHBIIACTCS
Kakwue 13 crneayronmx BemecTB MOT'YT SIBJISTBCS OKHCITUTENIAMHU 7
a)NH; ©6)Br, B)Fe 1)Na
Kak Ha3piBaeTcs Cleyromui IPOIEecC U CKOJIbKO 3JIEKTPOHOB B HEM Y4YacTBYET: Cl%-2Cl
a) BOCCTaHOBJICHHE , le 0) OKHCIIEHHE , 2€ B) BOCCTAHOBJICHUE , 2€ T) OKUCIIEHUE , le

13.Kakue HepaBeHCTBA CIIPABEUIUBHI ISl SHAOTEPMUYECKON peaKuu ?

a)Q<0 06)Q>0 B)H<O r) H=0

[Tpu kakux ycrnoBusix paBHoBecue oopatumoii peakiuu  Na(r) + O,(r) -2NO(1); H>0
CMeIIaeTcs BIPaBo?

a) MOBBILLICHUE TEMIIEPaTypbl  0) MOHMKEHHUE TEMIIEPATyPhI
I')yMEHBIIIEHHE KOHLEHTPAllUU KUCI0poaa
Kakue HepaBeHCTBa ClIpaBeUIUBbI AJISl JHAOTEPMUYECKON peakiuu ?
ayH>0 o6)H=0 B)Q>0 1)Q<0
15.11pu kakux ycnoBusix paBHoBecue oopatumoint peakuuu COy(1)+C(1B) —2CO (T) ;H<0
CMeIlaeTcs BIeBO?
a) MOHW)XEHHE TeMIepaTypsl 0) yBeTUYEHUE JaBICHUS
') yMeHbllleHue KoHentpamuun CO
16.YkaxuTe, Kakue BellecTBa BCTYMUIN B PEAKIUIO, U TIPU KAKUX YCIOBHSIX, €CIIH B PEe3ybTaTe
00pa30BaJINCh CIIEYIOIINE BELIECTBA!

a) (CH3COO0),Mg + H,;  6) 2CH3COONa + H,0 + COy;

B) CH3;COOCH3; + H,O
17.MOHO 71 U3 CIIEAYIOIUX PEareHTOB MOJYYUTh YKCYCHYIO KHCIIOTY, U MIPU KAKUX YCIOBHUAX:

a)CH3-CH-OH % 6)CH3-CH5 2" ___g)CH5Cl "  r)NaCly

' __¢),Cu(OH),

+17

B) YBCJIMYCHUEC NaBJICHUSA

B) yBennueHue koHreHrpamun CO;

1) CH3-CH,- CH- COOH
I

)K) CHZZCHZ 3) HC :CH_

7.4 OneHo4HbIE CpeCTBA I IPOBEICHUS IPOMEKYTOYHOH ATTeCTAIMHI

ITpumepsl
®dopma Bnanenune JInuHbIE KayecTBa p p
3HaHus Ymenus OILIEHOYHBIX
aTTecTaluu (HaBBIKH) CTy/IeHTa
CpelCcTB
O11eHKa HABLIKOB
Juddepennn Korrrpous Onenia ymenns JIOTUYECKOTO OrieHkKa CiocOOHOCTH
P . 3HaHKUA 0a30BBIX | IIOHMMATh Bomnpocsr:
pOBaHHBIH N COITOCTaBJIEHUS U TPaMOTHO Y YE€TKO
MTOJIOXKCHUH B CHEIHATBHYIO PUIArAIOTCS
3a4er XapaKTEPUCTUKH M3JIaraTh MaTepual p
00J1aCTH XUMUH TEPMUHOJIOTHIO
00BEKTOB
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OueHka criocoOHOCTH
OreHKa HaBBIKOB IPaMOTHO U YETKO
OrneHka yMeHHs
JIOTHYECKOTO n3naraTh Xox
pelIaTh TUIIOBBIE
MBIIUICHUS TIPH pelIeHuUs 33124 B
3a1a4d B 3amaun
pemeHnn 3aaad B obmacTu
obxacti . TIPUIIATAIOTCS
obiacti po¢eCCHOHATBHOM
npogeccrnoHaNbH
< npodecCHOHANBHO | EATETBHOCTH 1
OMf IESITENBHOCTH | .,
i IesITeNbHOCTH apryMEHTHPOBAaTh
Ppe3yibTaThl

7.4.1. IlpuMepHbIe BONPOCHI JJIS1 POBEACHUS MPOMEKYTOYHON aTTeCTANUN
(mndpepeHMPOBAHHBIN 3a4eT)

1.ITepuoamyeckuii 3akon [I.M.Menneneea. Otkpsitue JI.11.MenaeneeBbiM
[Iepnonnueckoro 3aKoHa

2. CTpyKTypa NepuoANIeCcKOi TabIUIIbl: TEpUOAbI (Mabie ¥ OOJBIIKE), TPYIIIHI
(rmaBHast ¥ MOOOYHA).

3. Crpoenue atoma u [lepuonuueckuii 3axon J[.M1.Menneneena.

4. CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOIOB.

5. OcoOGeHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIIUX
nepUoIOB (MIEPEXOAHBIX JIEMEHTOB).

6. [lonsitue 06 opoburansx. s-, p- u d-opoburanu.

7 DneKTpOHHbIE KOH(UTYypallui aTOMOB

8. Metamibl. OcOOEHHOCTH CTPOCHHSI aTOMOB M KPUCTAIIOB. Du3nueckue
cBoiicTBa MeTayioB. 9. Kimaccudukaius METamioB MO pa3jiMdHbIM MPHU3HAKAM.
XUMHYECKHE CBOMCTBA METAJIJIOB.

10. DneKTpOoXUMHUYECKUH Psii HAMPSDKEHUN MeTamioB. O01ue crnocoObl
MOJIyYEHUSI METAJIJIOB.

11.Hemetannsl. OCOOCHHOCTU CTPOCHUSI AaTOMOB.

12. 3aBUCUMOCTH CBOMCTB TaJIOT€HOB OT MX MoJioxkeHus B [leprnoanueckoi
CUCTEME.

13.0OkucnutenbHble U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH
OT MX TIOJIOKEHUS B PSAY MIEKTPOOTPUIIATEILHOCTH.

14. Anudatuueckue yrieBoaopO/ bl

15.Xumnueckue cBoiicTBa alikaHOB. [[pMeHeHne aikaHOB HA OCHOBE CBOMCTB.

16.Ankensl. DTUIIEH, €ro NoJy4YeHue [ 'oMmoornueckuii psa, n3oMepus,
HOMEHKJIaTypa aJKeHOB. XUMUYECKUE CBOMCTBA 3THIIeHA: [[puMeHeHune aTuieHa Ha
OCHOBE CBOMCTB.

17. Anxunbl. AueruneH. XuMUUYECKUE CBOMCTBA alleTwiieHa. [I[pumenenue
aleTuIeHa

18. ConpsizkeHHbIE TUEHBI

19. Xumudeckue cBoiicTBa Oyraanena-1,3 u uzonpeHa: odbecruBedrBanne OPOMHOM
BOJIbI U TTOJTUMEPHU3AIINS B KAYUYKHU

20. HarypanbHbIil 1 CHHTETUYECKHE KayUyKH.

21. Pe3uHa.

22. KucnopoJiconepkaiine OpraHui4ecKiue CoeTMHEHUS

23.CoupTsl.

24.®enon. dusnyeckre 1 XUMHUECKUE CBOMCTBA ()eHoa.

25.Anpnerunel. [loudarue 00 anpaeruaax.
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26. Kap6onossie kuciotsl. [lonsaTue o kapOoHOBBIX KucioTax. KapOokcunbHas
rpymnma Kak (yHKIHOHaIbHAs
27. IlmacTMaccsl.
28.1TonyyeHre NOIMMEPOB PEAKIUEN MOJIMMEPU3ALAN U TTOJIMKOHICHCAIH.
29.TepmornacTU4yHbIE M TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurtenu
I1acTMacc.
30. BonokHa, ux knaccuduxamnus. [loayyeHue BOJIOKOH.
1. HanumuTe ypaBHEHUS NPOTEKAIOIINUX peakuil B MOJIEKYJISIPHOM U HOHHO-
MOJIEKYJIIPHOM BUJIE.
2. OObsICHUTE, TOYEMY OHH NPOTEKAIOT?
A) cyns¢un 6apus + cynbdar uuHKa
b) Hutpatr nuHKa+ CynbGuI HATPHSI

OH

3.CocraBbTe ypaBHEHHS PEAKIUil CIEIYIONINX MPEBPAIICHUN, UCTIONb3YS CTPYKTYpPHBIC
(dbopMyIIbl OPraHUYECKHUX BEIIECTB:

1- xnopnponan —ponaHon-1 —»nponaHais —»IIPONMOHOBAs KUCIOTa —

2-XJIOPTPOTIMOHOBAST KHCIIOTA
4. Kakoil TiIT KOBaJIGHTHOM CBSI3U — MOJISIPHAS UM HETIOJISIPHASI — B MOJIEKYJIaX
caenyrommx BemectB? CO, HI, H,S, OF,, CH4? K aromaM, kakux 3JIeMEHTOB
CMEIIAFOTCS OOIIHE 3JEKTPOHHBIE APl B 3THX MOJIEKYIax?
5. Kak u3mensercst mojsspHOCTh CBs3el B psaay moiiekyi: H,O, H,S, HoTe? [ouemy?
6. Ompenenure BaieHTHOCTh (ocdopa B BemectBax: PH; P,O3, H3PO,4, Mg 3P,
7. Kakue u3 CleAyIONMX BEIIECTB ABISIOTCS HOHHBIMU coeauHenusaMu: H,, KCI, NH;.
CaBr2, CH4 Fe,0s3, N,? HO'—ICMY?
8.. Onpenenure 3apsanl HoHOB B coenuHenusx AlF;, Cs,0, CuCl, FeBr;

1.4.2 IlpumepHble  J3K3aMEHAUMOHHBIE  3aJa4Y¥M  Ha  JK3aMeH/
aupdepeHIUPOBAHHBIN 3a4eT

3amauya 1. Jlokaxure TpeMsl peakUuusMA C pPa3HbIMH KJIAaCCaMH BEIIECTB
BOCCTAHOBUTEJIbHBIE CBOMCTBA MarHusl.

3amaya 2.0CyleCcTBUTh IPEBPALLICHUS:

N2 — NH3 — NO — N02 — HN03 — NH4NO3

3apaua 3. Ckonbko rpamm okcuaa Meau (II) monyuurtes npu pas3nokKeHUU TaKOTO
e konnuectBa ruapokcuna meau (II), mHa pacTBopeHue KOoTOporo 3arparwioch 19,6r
20%-ro pacTBOpa cepHOM KUCIOTHI?

3apaua 4. U3 BemectB, dpopmynsl kotopeix S, Ca, SO, H,SO4 BaSO,, SO,
Na,SO3? CocTaBbTe TeHETUYECKUHN PSII.

3agaua 5. CocraBeTe cxemy nonyudeHus xiopuna sxenesa (I1I) u3 okcuaa xenesa
(IT). Hax cTpenkaMu mepexoa0B HAMUIIUTE (HOPMYIIBI HEOOXOIUMBIX BEIIECTB M yCIOBUS
MPOBEACHUS PEaKILIUH.
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8 JONNIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI
Jleknmonubiii Matepuai 1o teme: CTpoeHHe BellecTBa

[Tpu 06pazoBaHUK XUMHUECKON CBS3H MPOMCXOIUT MEpepacipeesicHHe B MPOCTPAHCTBE
IEKTPOHHBIX IIJIOTHOCTEH, IEPBOHAYaJIbHO IPUHAJICKABIIMX pa3HbIM aroMaM. [lockosbky
HAauMEHEE IPOYHO CBSI3aHbl C SAIPOM JJIEKTPOHBI BHEIIHETO YPOBHS, TO 3TUM 3JEKTPOHAM
NPUHAAJISKUT IVIaBHAs pojib B 0Opa30oBaHUM XHUMHUYECKOW cBsA3M. KommdecTBO XHMMHYECKHX
cBsi3ell, 00pa30BaHHBIX JaHHBIM aTOMOM B COCJMHEHUH, HA3bIBAIOT BAJICHTHOCTHIO. DJIEKTPOHBI,
IPUHUMAOIIME yyacTue B 00pa30BaHUU XMMUYECKOM CBSI3U, Ha3bIBAIOTCS] BAJIEHTHBIMU: Y S- U P
3JIEMEHTOB — 3TO BHELIHHE DJICKTPOHBI, Y d- 37IeMEHTOB — BHEIIHKE (TIOCJICIHUE) S-DJICKTPOHBI
u npennocieqaue d-amexTpoHbl. C DHEPreTHYEeCKOd TOYKH 3peHUs] HauOojee yCTONYMBBIM
ABJISIETCS aTOM, HA BHEIIHEM YPOBHE KOTOPOTO COAEPKUTCSA MaKCUMAJIbHOE YHUCIIO AJIEKTPOHOB (2
U 8 31ekTpoHOB). Takoi ypoBEeHb Ha3bIBAIOT 3aBEPIICHHBIM. 3aBEPILIEHHbIC YPOBHU OTINYAIOTCS
OO0JIBIION MPOYHOCTHIO U XapaKTEPHBI JIsi aTOMOB OJIAarOPOAHBIX Ta30B, MOITOMY HPU OOBIYHBIX
YCIIOBUSAX OHU HaXOAATCSI B COCTOSHUN XMMHUYECKH HHEPTHOTO OHOAaTOMHOIO Ia3a.

VY aroMoB Apyrux 3J1€MEHTOB BHEIIHHME SHEPreTUYECKUE YPOBHHM HE3aBeplIEHHbIE. B
IIPOLIECCE XMM DPEAKLUHU OCYLIECTBISIETCS 3aBEPLICHUE BHEIIHUX YPOBHEH, YTO JOCTUTACTCS
00 TpUCOECAMHEHWEM, MO0 OTHa4el »JIIEKTPOHOB, a Takke oOpa3oBaHMEM OOIIMX
NIEKTPOHHBIX Map. DTU CIOCOObI NPUBOIAT K OOpPA30BAHUIO JBYX OCHOBHBIX THIIOB CBS3H:
KOBaJICHTHOW M MOHHOHW. TakuMm 00pa3oM, Ipu 00pa30BaHUN MOJIEKYIBI KaX/IbIii aTOM CTPEMHUTCS
OpuoOpecTH YCTOHYMBYIO BHEIIHIOK JJIEKTPOHHYK O0OJIOUKYy: JHMOO0 ABYX3JIEKTPOHHYIO
(myber), OO BOCHMH-3JICKTPOMHYIO (OKTET). DJTa 3aKOHOMEPHOCTh IOJIOKEHA B OCHOBY
TEOpHH 00pa30BaHUs XUMUYECKOH cBsi3u. OOpa3oBaHNE XUMHUECKON CBA3U 3a CUET 3aBEepIIECHUS
BHEIIHUX YPOBHEH B 00pa3yloIlMX CBA3b aToMaxX COIPOBOXKJIAETCS BbIACIEHUEM OOJIBIIOrO
KOJIMYECTBA DJHEPIrUU, TO €CTh BO3HMKHOBEHHE XMMHMYECKOH CBSI3M BCErna IPOTEKAeT
IK30TEPMUYECKH, IIOCKOJIbKY OHO IPUBOAMT K IIOSIBJIEHUIO HOBBIX 4YacTHll (MOJEKy),
oOyafaomux Npu OOBIYHBIX YCIOBHSX OOJbIIEH YCTOHYMBOCTBIO, a CII€0BAaTeIbHO, OHU
MEHBIIIEH IHEprue, yeM y UcXoaHbIX. OJTHUM U3 CYLIECTBEHHBIX I10KA3aTeNIeH, ONPEACIIIIOMINX
Kakasi CBA3b OOpa3yeTcs MeXAy aToMaMu, SBISETCS 3JIEKTPOOTPULATENbHOCTb, TO €CTh
CIIOCOOHOCTH ~ aTOMOM  MpUTATMBaTh K  ce0e  DIeKTPOHbl  OT  JAPYTUX  arOMOB.
ONEKTPOOTPULATEILHOCTh aTOMOB  JJIEMEHTOB  W3MEHAETCA IIOCTENEHHO: B  INEPHOAAX
NEPUOINYECKON CHUCTEMBI ClIeBa HAIIPaBO €€ 3HAUE€HHE BO3PACTAET a B IPYMIAX CBEPXY BHU3 —
YMEHBILIAETCSI.

XuMHYecKasi CBSI3b, OCYIIECTBIsieMass 3a cdeT oOpa3oBaHus OOmMUX (CBSA3BIBAIOIINX )
ANIEKTPOHHBIX Map, Ha3bIBaeTcs KOBaJeHTHOM.1) Pa30epem mpumep oOpa3oBaHMs XUMHUYECKOH
CBSA3M MEXIy aToMaMH C OJMHAKOBOM 3JIEKTPOOTPULIATEIbHOCTbIO, HAMPUMEP, MOJIEKYIbI
Bozioposia H2 OOpa3oBaHue XMMHUYECKOH CBA3M B MOJIEKYJE BOJOPO/Aa MOXHO INpPEJICTaBUTh B
Buje AByX Touek: H- + -H -> H : H unu yeproukoi, KoTopasi CAMBOJIM3UPYET MAPy IEKTPOHOB:
H-H KoBaneHntHas cBs3b, 00pa3oBaHHas aTOMaMH C OJMHAKOBOM 3JEKTPOOTPULATEIBHOCTHIO
Ha3bIBaeTCsl HEMOJspHOH. Takyro CBsI3b OOpa3ylOT JIBYXaTOMHBIE MOJIEKYJbI, COCTOSIUE W3
aroMoB onHOro xumuueckoro anementa: H 2, Cl 2 u np.2) O6pa3oBaHie KOBAJICHTHOMH CBSI3H
MEXIy aroMaMM, 3JEKTPOOTPHUIATEIbHOCTh  KOTOPBIX  PAa3JIMYaeTcsi  HE3HAUUTENIbHO.
KoBaneHTHast cBs3b, OOpa3oBaHHAs arOMaMH C Pa3IMYHOM 3JIEKTPOOTPHUIATENLHOCTHIO,
HazbIBaeTcs noisipHoil. [Ipu KoBameHTHON MOJNSPHON CBSA3M 3JIEKTPOHHAS MNIOTHOCTH OT OO
napsl IEKTPOHOB CMEIIEHA K aTOMY ¢ 0OJIbIIEH 3MeKTpooTpHUIiaTeNibHOCThI0. [IpuMepamu MoryT
ciyxuth Mosiekynsl H20, NH3, H2S, CH3CI. KoBanenTtHast (moysipHasi U HENOJISIPHAs) CBSI3b B
HalllUX MpHUMepax o0pa3zoBajiach 3a CUET HECIAPEHHBIX HJIEKTPOHOB CBS3BIBAIOIIMXCSI aTOMOB.
Taxolt MmexaHu3M 00pa3oBaHMs KOBAaJEHTHOM CBS3M Ha3bIBaeTcs OOMEHHBIM. [[pyroil mexaHusm
00pa30BaHMsI KOBAJICHTHOM CBSA3M — JOHOPHO-aKIENTOPHBIN. B 3TOM ciiyyae cBs3b BO3HUKAET 32
CYET JBYX CHApEHHBIX 3JEKTPOHOB OJHOTO aroMa (JOHOpa) M CBOOOJHON OpOWTAU IPYroro

aroma (aKIenTop). Xopouo U3BECTHBIA MpUMep — 00pa3oBaHNE HOHA AMMOHUS: HT+:NH 3 ->[

+ <===== > +
H : NH3 | NH4" akuentop noHOp MOH aMMOHHUS 31eKTpoHOB. Ilpu obpazoBanuu
MOHAa aMMOHHS JJIEKTPOHHAs Tapa a3oTa craHoBHTCs oOmied mns aromoB N m H, TO ectpb
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BO3HHMKAET 4YETBEpPTasi CBsI3b, KOTOpas HE OTIMYACTCS OT OCTAIbHBIX Tpex. Mx u300paxaror
OIMHAKOBO:

H+

H-N-H

H

HoHHasi CBA3b BO3HUKACT MEXKIY aTOMaMH, 3JIEKTPOOTPULATEIBHOCTh KOTOPBIX PE3KO

pasnuuaercs PaccmoTpum  crioco6 oOpasoBanusi Ha mnpuMepe xjopuaa Harpus  NaCl.
DJEeKTPOHHYIO0 KOH(UTYpAIIMIO aTOMOB HaTPHs U XJIopa MOKHO nipezcTaButh: 11 Na Is2 2s2 2p 6
3s1; 17 Cl Is2 2p 6 352 3p5 Kak 310 aroMbl ¢ He3aBEPIIEHHBIMU SHEPTETHUCCKUMH YPOBHIMH.
OueBUIHO, 7Sl MX 3aBEPIICHUS aTOMY HATPUA JieTde OTAaTh OJMH JIEKTPOH, YeM MPUCOCANHUTH
CeMb, a aTOMYy XJIOpa Jierye MPUCOSAUHUTD OAMH JIEKTPOH, YeM OTIaTh ceMb. [Ipu xumudyeckom
B3aMMOJICHCTBUU aTOM HATPHUS TMOJHOCTBIO OTIACT OJUH AJIEKTPOH, & aroM XJOpa MPUHUMAET
ero. CxemMaruyHO 3TO MOKHO 3amucarh Tak: Na. — | ¢ —> Na+ uoH Harpus, ycToiuuBas
BOCBMHUAJIEKTpOHHAsI 152 252 2p6 060:10uUKa 3a CUeT BTOpOro suepreTuyeckoro yposss. :Cl + le -
-> .Cl - woH xyiopa, ycToiH4nBas BOCBMHUAJICKTpOHHast ob6osouka. Mexay monamu Nat u Cl-
BO3HHUKAIOT CHJIBI DJEKTPOCTAaTHUECKOTO TMPHUTSHKCHUS, B pe3yabrare dYero ooOpasyercs
COEJIMHEHHUE.
XuMHYecKasi CBsI3b, OCYIIECTBISIEMas 3a CUET OIJIEKTPOCTATHUYECKOTO TMPHUTDHKCHUS MEXKIY
MOHAMM, HA3bIBAETCS MOHHOM CBs3bl0. CoenuHeHus, 00pa30BaHHbBIE MYTEM MPUTSIKEHUS HOHOB
Ha3bIBAIOTCS. MOHHBIMU. VIOHHBIE COETUHEHMS COCTOST M3 OTHCIBHBIX MOJIEKYT TOJBKO B
napooOpa3HOM COCTOSSHUU. B TBepAoM (KpHUCTaUIMUECKOM) COCTOSIHUM HOHHBIE COCTUHEHUS
COCTOSAT M3 3aKOHOMEPHO PpACIOJIOKEHHBIX TOJOKUTEIBHBIX W OTPUIATEIBHBIX HOHOB.
Mosekynbl B 3TOM Ciiy4ae OTCYTCTBYIOT. IOHHBIE coemHeHus: 00pa3yloT pe3Ko pa3inyHbIe IO
BEJIMYMHE JJIEKTPOOTPHUIATEIIEHOCTHA 3JIeMEHTHl maBHbIX moarpymm | u Il rpynn u rmaBHBIX
noarpynn VI u VIl rpynn. HoHHBIX coenvHEHUH CpaBHUTENBHO HeMHOro. Hampumep
neopranuueckue coir: NHACI (mon ammonuss NH4 + u non xsopa Cl-), a Taxke coneoOpasHbie
OpPraHUYECKHE COCIMHEHUS: aJKOTOJIATHI CONM KapOOHOBBIX KHUCIIOT, COJM aMMHOB HemnomnsipHast
KOBaJICHTHAs CBSI3b W MOHHAS CBSI3b — JIBA MPEJENBHBIX CITydasl pactpeieseHus IeKTPOHHOU
IUVIOTHOCTH. HemnossspHON CBS3M OTBEYaeT pPAaBHOMEPHOE paclpeielIeHUue CBA3YIOIIETO JIBYX
SIIEKTPOHHOTO OO0JIaka MEXJy OIWHAKOBBIMH atoMamu. HaoOopoT, mpM HOHHOH CBSI3U
CBSI3YIOIIHE IEKTPOHHOE 00aKO MPAKTHUECKU MOTHOCTHIO MPUHAAIESKUT OHOMY M3 aTOMOB. B
OOJIBIITMHCTBE K€ COSNMHEHN XUMHUECKHE CBS3HM OKa3hIBAIOT MPOMEKYTOUHBIMU MEXKITy STUMHU
BUJIAMU CBSI3HU, TO €CTh B HUX OCYIIECTBIISIETCS MOJISIpHAsi KOBAJICHTHAsS CBSI3b.

Merammdeckas CBsI3b CYIIECTBYET B METa/laX B TBEPIOM B KHJIKOM COCTOSHHH. B
COOTBETCTBHUH C IOJIOKEHUEM B MEPUOJUYECKON CHUCTEME aTOMbl METaJNIOB MUMEIOT HEOOJbILIOE
YHUCJIO BAJEHTHBIX AMEKTPOHOB (1-3 31eKTpoHAa) M HUBKYIO SHEPrui0 HOHU3auuu (OTpbIBa
aneKTpoHa). IIoaToMy BaleHTHBIE 3JIEKTPOHBI Cl1a00 YIEPKUBAIOTCS B aTOME, JIETKO OTPBIBAIOTCS
U UMEIT BO3MOXHOCTH TI€pEeMENIaThCsi MO BCEMY KpUCTALTY. B y3laX KpUCTaITHYeCKON
pELIeTKH METaJUIOB HaXOAATCs CBOOOJHBIE aTOMBI, IMOJIOKUTEIBHO 3apsHKEHHBbIE KOHBI, a 4acTh
BaJICHTHBIX D3JIEKTPOHOB, CBOOOJHO IiepeMeniasich B 00beMe KPHUCTAUIMUECKOM pEeLIeTKH,
0o0pa3yeT <«QJIEKTPOHHBIA Ta3», oOecneyuBaroMii CBsI3b MEXAy atomMamu Metaiuia. CBs3b,
KOTOPYIO OCYHIECTBIISIIOT OTHOCHTEIBHO CBOOOTHBIE AJIEKTPOHBI MEXAY MOHAMH METAJIOB B
KPUCTAJUIMYECKOM peIleTKe, Ha3bIBaeTCsl METAIMYECKON CBs3bI0. MeTalnueckasl CBs3b
BO3HHKAET 3a cYeT 00OOIIECTBICHHUS aTOMaMH BaJICHTHBIX AJIEKTPOHOB. OHAKO MEXIY dTUMHU
BUJAMHU CBSI3U €CTh CYIIECTBEHHOE paziuuue. DIEKTPOHBI, OCYHIECTBISIONINE KOBAJIECHTHYIO
CBSI3b, B OCHOBHOM TIPEOBIBAIOT B HEMOCPEACTBEHHOW OJIM30CTH OT JABYX COCAMHEHHBIX aTOMOB.
B ciydae metamuindeckoil CBS3H NIEKTPOHBI, OCYIIECTBISIONINE CBsI3b, IEPEMEIIAIOTCS TI0 BCEMY
KyCKy MeTaiia. DTHM ONpPEACINSIOTCS OOIHMe MpH3HAKKM METAJUIOB: METAJTMYECKud Olieck,
XOpoIlasi MPOBOJUMOCTh TEIUIOTHI U 3JIEKTPHUUECTBA, KOBKOCTb, IJIACTUYHOCTHh U T. 1. OOmuUM
XUMHYECKUM CBOMCTBOM METAJUIOB SIBISIETCS MX OTHOCHUTEIHHO BBICOKAsi BOCCTaHOBHTEIBbHAS
CHOCOOHOCTB.
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Bonopoanbie cBA3M MOTYT 00pa30BBIBAaTHCS MEXIY aTOMOM BOAOPOIA, CBS3aHHBIM C
aTOMOM 3JIEKTPOOTPHULATEIBHOIO 3JIEMEHTA, U AIEKTPOOTPULIATEILHBIM 3IEMEHTOM, HMEIOLTUM
cBobonuyro mapy 3mekTpoHoB(O,F,N). Bomoponnas cBsizb 00yCIIOBIEHA AIIEKTPOCTATUYCCKUM
MPUTSHKEHUEM, KOTOPOMY CIIOCOOCTBYIOT MaJible pa3Mephl aToMa BOJOPOJa, M OTYACTH, JOHOPHO-
aKUENTOPHBIM B3anMoOJeicTBHEM. BomopoaHas cBA3b MOXET OBITh MEXMOJCKYISIPHOH U
BHYTpUMOJIeKYIsipHO. CBsizu 0-H wumeroT BblpakeHHBIA TONSPHBIN Xapaktep: BomopomaHas
CBS3b TOpasfo Oosee cnabas, yeM HOHHAas WM KOBAJCHTHAs, HO OoJiee CHIIbHAsA, YeM
MEXMOJICKYIIpHOEe  B3auMojeiicTBue. BopopoaHsle cBs3uM  00yCNaBIMBAlOT  HEKOTOPBIE
¢dusznyecKkre CBOWCTBA BEIISCTB (HANPUMEP, BBICOKHME TeMIleparyphbl KureHus). OcoOeHHO
pacrnpoCTpaHeHbl BOJOPOAHBIC CBS3U B MOJIEKYNIaX OEJIKOB, HYKJIECHMHOBBIX KHCIOT U JPYIHX
OMOJIOrMYECKH Ba)KHBIX COEAMHEHMH, OOecreuunBasi UM OIPEAEICHHYIO MPOCTPAHCTBEHHYIO
CTPYKTYPY (OpraHU3aIuio).
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PEIIEH3MS

Ha pabouyro nporpammy yueOHo# qucuumnaasl BJ1.07 Xumus
aist cnerpanbHOCTH 09.02.06 CereBoe 1 cUCTEMHOE aIMUHHCTPUPOBAHHUE

Pabouast mporpamma yueGHoM mucimmmuael BI.07 «XuMuS» COOTBETCIBYET
tpebosanusam PI'OC cpernuero obimero 06pa3oBaHusA, NPeIbABISIEMBIX K CTPYKTYDE,
COACPXKAaHUIO W pe3ynbTaTaM oOcBoeHMsA ydeOHoH juctumiuasl BJ.07  «Xumusy,
NpUMepHO# pabodel mporpamMMel 00IIe00pa30BATENFHON MUCHMAIUIMHEl «XUMUSD) IS
npo(ecCHOHANBHEIX 00pa30BaTeNbHEIX OpraHU3aluil, yTBEPKICHHOM HA 3acelaHuu
CoBera MmO OIEHKE COAEPKAHMA H KadecTBA IPUMEPHBIX pabodWx MporpamMm
o0meobpa3zoBaTeIbHOTO 51 COLIMAJIBHOTO-TYMaHUTAPHOTO LUUKIOB  CpPEIHEero
npodeccuonansHoro obpasosanust (mpotokon Nel4 or 30 mosbps 2022r1.), wu
(bemepanibHOMY — TOCYIApCTBEHHOMY  OOpa30BaTebHOMY — CTaHAApTy  CpPeIHEro
npodeccuoHaIbHOro obpazoBanus 1o crnenuanbHocTH 09.02.06 CeTeBoe W CHCTEMHOE
aqIMUHHUCTPUPOBAHKWE  (TEXHONOIMYECKMH  IpOGdHIb), YTBEPKAEHHOIO IIPUKA30M
MunncrepcTBa 06pazoBanus U Hayku Poccuiickoit @emepanum ot «09» nexabps 2016 r.
Ne 1548, (3apeructpupoBad B MuHHCTepcTBe iocTuimn Poccuu 26.12.2016 . per. Ne
44978).

B paGouyro mporpammy yueOHON IUCHUILTHHBI BKIIOUEHEI pasznensl «llacropt
pabouell mporpaMmel yueGHOH IMCHHMIUIMHED), «CTpPyKTypa W cojepikaHHe ydeGHOM
JUCHHILTAHED, «O6pazoBaTenbHble TEXHONOTHM», «YCIOBHS DPEATH3alldH MPOTPAMMEI
y4eOHOM mucHuIMHED), «[lepedeHb OCHOBHBIX ¥ JOIOJHUTENBHEIX HH(POPMALHOHHBIX
HCTOYHHKOB, HEOOXOAMMBIX JUIi  OCBOEHHS  IUCHHIUIHHED,  «MeTomudeckue
pekoMeHIanuy 00yJarouMCsl II0 OCBOGHHIO AHUCIHILIHHED, «OLeHOYHEIE CpeCcTBa IS
KOHTPOJIS ycIeBaeMOCTU» U «JlomonHuTeNnsHOe o0ecieueHne JUCITHILIIHHED).

Crpykrypa u cojepkaHue pabouyell NPOTpaMMBI  COOTBETCTBYIOT — LIENSAM
obpasoBarensHO# mporpammel CIIO 1o crnenuamsroctr 09.02.06 «CereBoe U cHCTEMHOE
aJIMUHHCTPHPOBaHUE» U OyAyIIed mpodecCHOHaTbHOM AeATENFHOCTH CTYNEHTA.

O6wveM pabouell IporpaMmbl yueOHOW AUCHHUIUIMHEI MOJHOCTEE) COOTBETCTBYET
y4eOHOMY IIaHy TIIOATOTOBKM IO J@HHOW CIEHHANTbHOCTH. B IIporpaMme YeTKo
copMynupoBaHEI Lienu 00y4YeHus, a TakKe MPOTHO3UPYEMbIE: PE3yIbTaThl 00y4eHHs IO
IOUCLUILINHE.

Ha ocHOBaHMM IpOBEAEHHOW OKCIIEPTH3a MOXHO CHENaTh 3aKIFOYEHHE, YTO
pabouas mporpamma yuebHo mucrmrutiasl BII.07 Xumus o cnenuansgocta 09.02.06
«CeTeBOe M CHCTEMHOE aJIMHHHCTPHPOBaHUE» COOTBETCTBYET TPeOOBAHWSIM CTAaHIAPTA,
npoecCHOHaIBHBIM TPeOOBAHMAM, a TaKiKe COBPEMEHHBIM TPEOOBAHUSIM PBHIHKA TPY/A.

[Tpodeccop kabenpsr MaTeMATHKH,

HH(OPMATHKH, ECTECTBEHHOHAYUHBIX ,

Y O0ILETeXHUYIESCKUX TUCIIUTUIHH, i _,Utcitf/

JOKTOP TEXHUYECKHX HayK, ripodeccop M@L

« o» 20 r. A.A. Macnak



PEIEH3MS

Ha pabodyro IporpaMmy yueOHON JUCIATUIMHEL BJ1.07 Xumus
s crenuambHocTd 09.02.06 CeTeBoe 1 CHCTEMHOC aIMIHUCTPUPOBAHKUE

Pabouast mporpamMma y4eOHOM AUCIAIIIHHEL B/1.07 «Xumus» COOTBETCTBYCT
tpeboparmsav OI'OC cpenHero obmero 06pa3oBaHmsi, NPEIBSBIACMBIX K CIPYKTYPE,
COIEPKAHMIO M pe3yipTaraM OCBOCHHA y4eOHOH TUCIHILIMHEL BA.07 «XuMus»,
npuMepHO# pabodedl MpOrpamMMel 061me06pa3oBaTeIbHON JUCIUILIHHBL «Xumus» I
poheccHOHAIBHBIX  00pa3oBaTeNbHBIX OpraHM3alyi, yTBEPKICHHOH Ha 3acelaHuH
Coera IO OIIEHKE COJEPXKaHMA ¥ KadecTBa MPUMEPHBIX paboumx MpPOrpaMm
00611e00pa30BaTENHHOrO ¥ COIMUAIBHOTO-TYMAHUTApHOTO  IMKJIOB  CPEJIHErO
npodecCHOHANBHOTO  00Pa30BaHys (mpotoxon Nel4 ot 30 mostops  20221.), ®
hbemepanbHOMY — TOCYHApCTBEHHOMY oGpa3oBaTeFHOMY ~ CTaHIApTy — CPEIHEero
rpodheCCHOHATBHOr0 00pasOBaHUs TI0 crnemmansoctd 09.02.06 CereBoe W CHCTEMHOE
aJIMAHUACTPUPOBAHHE (TEeXHOJIOTHIECKHH npoduib),  YTBEPKASHHOIO  MPHUKA3OM
MuHucTepeTBa 00pasoBaHusd U HayKH Poccuitckoit ®emepanuu oT «09» aexabps 2016 r.
Ne 1548, (3aperucTpupoBal B MHHHCTEPCTBE FOCTHLIMH Poccuu 26.12.2016 1. per. Ne
44978).

B pafoudyio mporpamMmy y4eOHOH HMCIHIUIHHEL prIFoueHsl pasnensl «llacmopt
paboueli mporpaMmel yueOHOH JUCHUIIHHED, «CTPYKTypa M COIEpIKaHue yueOHOM
JUCIHILTHEEY, «O0pa3oBaTeIbHBIC TEXHOIIOTHI?, «YcIoBHs peanu3aluu MporpaMmbl
y4eGHON JMCIMIITUHED, «IlepedeHb OCHOBHBIX 1 TOTMOMHUATENBHBIX HHPOPMAIMOHHEIX
ACTOYHMKOB,  HEOOXO[MMBIX [Vl OCBOGHHS  THCLUILIHHEL, «MeTOoaHYECKHE
pexoMeH/aluy 00yJaroIiMCs 110 OCBOCHHIO JIUCUUIIIMHED, «OLEHOYHBIS CPENCTBA AT
KOHTPOTIS YCIIEBAEMOCTI U «JIOTONHATENBHOE obecrieyeHre IACIUILTAHBIY.

CrpykTypa H COJACpXKaHWE pabouell MPOTpaMMBI  COOTBETCTBYIOT — LEIAM
o6pazoBaTenpHOM IPOrpaMMBI CITO o cremmansrocTu 09.02.06 «CeTeBoe M CHCTEMHOC
aJIMAHUCTPUPOBaHKe» U OyxyIeH IpodeCCHOHANBHOR AeSTeNBHOCTH CTY ACHTA,

O6beM pabodeil mporpaMMel yIeOHOM AHUCIUAINTHHEL TTOJTHOCTBI0 COOTBETCTBYET
yae6HOMy IUIaHy IIOATOTOBKH IIO JaHHOW cHelpambHOCTH. B mporpamme HeTKO
chopMyTHpOBAHEI TIen 00yYeHuUs, a TakKe IIPOTHO3UPYEMBIE PE3yIbTATHI o0y4eHus II0
ITUCLUTIIMHE.

Ha ocCHOBaHHMH IIPOBEICHHOH 3KCIIEpTH3a MOXHO CHCIAaTh 3aKIII0YeHUe, UTO
pabodast mporpaMma y4eOHOH MHCIUIIIAHE] BJ1.07 XuMusa 10 CIeLHanbHOCTH 09.02.06
«CereBoe W CHCTEMHOE AJIMHHHCTPHPOBAHHE» COOTBETCTBYCT TpeGoBaHMAM CTaHIapTa,
npoteccHOHaTBHEIM TPEOOBAHUSIM, & TAKKe COBpEMEHHBIM TPeOOBaHUAM PhIHKA TPY/a.

Tlupextop MBOY OOILL Ne 31 rmenn G N

nomHoro kasanepa opuena Ciapet B.JL Xpariko: 028 s 3
craump! [TeTPOBCKON MyHHIMTATBHOIO o ' :
o6pasosanus CraBsHCKHUE paioH ‘
« » 20 T. T,

B.B. Bacunses



