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1 MACHOPT PABOYEM IMPOT'PAMMBI YYEFHOUN JUCIATLIAHBI

1.1 O6m1as xapakTepucTuKa yueOHOH TUCIUILIIHHBI

Pabouas mporpamma ydae6HO# mucrurummabl Bl 09 Xumus sBisercss 4acThi0 OCHOBHOM
npodeccnoHabHON  oOpa3oBaTenbHOW TporpamMmoil B cooTBeTcTBHH ¢ DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTEbHBIM CTAHIAPTOM CpPEIHEro (IOJHOT0) 00mero oOpa3oBaHus U
denepalibHbIM rocy/1apCTBEHHbIM 00pa3oBaTeIbHbIM CTaHJIapTOM CpEIHEro
npodeccuonanibHoro  obpazoBanus (manee DPI'OC CIIO) s cnemumaneHocTH  49.02.01
dusnyeckas KyiabTypa

Conepxanne mporpammbl BJ[. 09 Xumusi HampaBIeHO Ha JIOCTIDKEHHE CIICAYIOIIHX
yeneti:

DOopMUPOBAHUE Y CTYAECHTOB MPEJICTABICHUS O XUMUYECKOW COCTABIIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa KaK OCHOBBI IPUHSTUS PEIICHUHN B )KU3HCHHBIX U
MPOU3BOJACTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O MOBEJICHHS B MPUPOJIHON CpeJie

1.2 MecTO THCHMIIMHBI B CTPYKTYPe NPOrpaMMbl MOATO0TOBKHU CHEIHATUCTOB
cpeaHero 3BeHa
VYueOHas oOmieoOpazoBarenpHas aucnuminHa BJ[. 09 Xumus otHocHuTes kK 0a30BOMY
LUKy OCHOBHOM IIpo(eccHoHaIbHON 00pa30BaTeIbHOM MPOrpaMMBI.
3agauy JTUCHMILIMHBI:

1) cdopMmupoBaTh TOHUMAHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
MPOLIECCOB W SBIICHUWA B OKPYKAIOILIEH Cpele, LEJIOCTHOM Hay4yHOW KapTUHBI MHpa,
B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJISTH (POPMYJIbI HEOPraHUYECKUX M OPraHUYECKUX
BELIECTB, YPaBHEHUSI XMMHUYECKHUX PEAKIHi, OOBACHATh UX CMBICI, UHTEPIPETUPOBATH
pe3yJIbTaThl XMMUYECKUX DKCIIEPUMEHTOB,

3) chopMUpOBaTh  HaBBIKU IIPOBEICHUS IIPOCTEUIINX  XUMHUYECKUX
AKCIIEPUMEHTAIIBHBIX MCCIIEOBAHUM ¢ COOMI0ICHIEM MTPaBUI 6€30M1aCHOTO OOpaIIeHus ¢
BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTb yMEHHS HCIONb30BaTh HHGPOPMAIUI0 XHMHYECKOTO XapakTepa WH3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH IMOCIEICTBUS CBOEH IESITEIBHOCTH U
XUMHYECKHUX MPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX ITPOIECCOB;

6) chopmMupoBaTh MOHHUMAHHE 3HAYMMOCTU JOCTIDKEHUN XUMUYECKOM HAyKU U
TEXHOJIOTUH I pa3BUTHS COIUATBHON U IPOU3BOJICTBEHHOU cep.

1.3 TpeGoBaHus K pe3yibTaTaM OCBOEHHS Y4eOHOMH TUCIUNIHHBI

OcBoeHue COACPIKAHUSA y‘Ie6H0ﬁ JAUCHUITIIMHBI XuMust 00ecIieunBaeT JOCTHKCHUC
CTYACHTaMU CIICAYIOIIHUX PE3YJIbTATOB:

JUYHOCNIHbLX .

- HYBCTBO TOpPAOCTHU W YBAKCHHA K HCTOPUU H HOCTUKCHUAM OTCUECTBEHHOM HAYyKH;
IrpaMOTHOC IIOBCACHUC B HpO(i)GCCI/IOHaJ'IBHOI\/’I AJCATCIIBHOCTH H 6LITy npu 06paH_IeHI/II/I C
npubopamMu U yCTpOUCTBAMH;

- FOTOBHOCTBH K MIPOAOJDKCHUIO O6pa3OBaHI/I$I X IOBBIIICHUA KBaJII/I(I)I/IKaLII/II/I B H36paHHOfI
HpO(beCCHOHaHLHOﬁ JACATCIIBHOCTH H 00OBEKTUBHOE OCO3HAHHUE pojin  €CTCCTBCHHOHAYYHBIX
KOMHCTCHI.[PIIZ B 3TOM,



- YMEHHE WUCIOJb30BaTh JOCTHKCHHUSI COBPEMEHHOW HAyKH M €CTECTBEHHOHAYYHBIX
TEXHOJIOTHI JUISi TOBBIMICHUS COOCTBEHHOTO WHTEIJICKTYalbHOTO pAa3BUTHUS B BBIOpaHHOU
npodecCHOHAIBHON IeATETHHOCTH;

- YMCHHE CaMOCTOSITEIIBHO JOOBIBATH HOBBIC Ui ceOsi €CTECTBEHHOHAYYHBIC 3HAHUS,
MCIOJIL3YS JIJISl 3TOTO JOCTYIHBIC HCTOYHUKY HH(POPMAIIHUH;

- YMEHHUE BBICTPAaWBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B KOMAaHJE 10 PEIICHUIO
001X 3a71a4;

- YMEHHUE YIpPaBJIATH CBOCH MO3HABATCIILHOU JIEATEIBHOCTBHIO, IPOBOJUTH CAMOOICHKY
YPOBHSI COOCTBEHHOTO UHTEJUICKTYAIBHOTO PA3BUTHS;

MemanpeomemHublx.

- HCIIOJIb30BAaHWE PA3IIMYHBIX BUIOB IMO3HABATECILHON JEATCIILHOCTH JUIS PEHICHUS
€CTECTBCHHOHAYYHBIX 33J1ady, NPHUMCHCHHE OCHOBHBIX METOJIOB ITO3HAHUS (HAOIIOJICHUS,
OTIMICAHUS, W3MEPCHUS, OSKCIICPUMEHTA) I HM3YYCHHS PA3JIMYHBIX CTOPOH OKPYXKArOIICH
JIEMCTBUTEIBEHOCTH,

- WCIOJIb30BaHWE OCHOBHBIX WHTEIUICKTYAIBHBIX OTCpAIlMi: ITOCTAHOBKH 3aJ[auH,
dbopMyTUpOBaHUs THUIOTE3, aHAW3a M CHHTE3a, CpaBHEHHUs, OOOOIIEHHS, CHCTEeMaTH3allvu,
BBISIBJICHUS TIPUIMHHO-CJICJICTBEHHBIX CBS3€H, TMOMCKA aHAIOTrOB, (DOPMYIUPOBAHHS BBIBOJIOB
JUTS U3YYEHUS PA3IMIHBIX CTOPOH W3YyYaeMbIX OOBEKTOB, SBJICHHH W MPOIECCOB, C KOTOPHIMHU
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOdeccnoHaIbHOM cdepe;

- yMEHHE TCeHEePUPOBATh HJCH M OINPEACTATh CPEICTBA, HEOOXOIUMBIC JUIS WX
peauzanuy;

- YMEHHWE HCII0JIb30BaTh PA3MYHbIC UCTOYHHKH IS IMOJTYUYEHHUS €CTECTBEHHOHAYYHOUH
nH(OpPMAIINH, OIIEHUBATH €€ IOCTOBEPHOCTH;

- YMEHHE aHaJIU3UPOBATh U MPEJCTABIATh HH()OPMALIMIO B pAa3IMUHbIX BUIAX;

- YMEHHE MyOJUYHO MPEACTaBIATh PE3yAbTaTbl COOCTBEHHOTO HCCIIEIOBAaHUS, BECTH
IUCKYCCHUH, JOCTYTHO W TapMOHUYHO codYeTas coJepKaHue U (OpPMbI MPEICTABIAEMOM
nHpopMmaIuu;

npeoMemHulX.

- BJIAJIETh CUCTEMOM XMMMYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATHS (XMMUYECKUI SIIEMEHT, aTOM, 3JEKTPOHHAas 000JiouKa aTtoma, S-, p-, O-3JIeKTpOHHBIC
opOUTaTM aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, D3JEKTPOOTPULIATEIILHOCTh, CTEMEHb
OKHUCJICHUS, XMMHUYECKasi CBsI3b, MOJIb, MOJISIpHAs. Macca, MOJISIPHBIM 00beM, YIriepOIHbIN CKEJET,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30Mepus, W30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOI- M a30TCOIEPKAIUE COSAMHEHNUS, OMOJIOTNYeCKHU aKTUBHbIE BEIIEeCTBA
(yrneBojpl, >KUpBI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIpPHbBIE
COCIMHEHUS, KPUCTAIJIMYECKas pEelIeTKa, THIbl XUMUYECKHX peakuuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, JK30-U JHIOTEPMUYECKHE, pEaKUWh HOHHOTO OOMEHa), pacTBOD,
AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHL, AIIEKTPOJIUTHUECKAS JCCOLIMAIIu, OKHUCJIUTEIIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOM PEaKkIui, XMMHUUECKOE PAaBHOBECHUE), TEOPHH U 3aKOHBI
(Teopusi XUMHUYECKOTO CTpPOCHHs opraHuueckux BemectB A.M. byriepoBa, Teopus
AIIEKTPOJIUTUYECKON  Juccounuanuu, mnepuoandeckuii 3akon JI.M. MenzaeneeBa, 3akoH
COXPaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU, (HAKTOJIOTHUECKUE
CBEICHMUS O CBOICTBaX, COCTaBe, MOJYyYECHHH W O€30MacCHOM HCHOJIB30BAHUU BaXKHEHIINX
HEOPraHMYECKUX U OPraHUYEeCKHX BEIIECTB B OBITY MPAKTUYECKOM JIESTEIILHOCTH YEI0BEKa,

- YMETh BBISBIATH XapaKTEpHbIE NPHU3HAKM U B3aUMOCBS3b HM3YyYCHHBIX TMOHSITHH,
MIPUMEHSITH COOTBETCTBYIOIIUE TMOHATHUS NPU OTIMCAHUU CTPOCHUS M CBONCTB HEOPTaHUUECKUX U
OpPraHMYECKUX BEUIECTB M MX MPEBpAIICHUM; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHUHU C
MOHATHAMHU | MIPEICTABICHUSIMH IPYTUX €CTE€CTBEHHOHAYYHBIX MPEAMETOB;

- YMETh HCIIOJb30BaTh HAUMEHOBAHHS XHUMHYECKUX COCAMHEHHH MEXIYHApPOJIHOTO
COI03a TEOPETUYECKOW W MPUKIAJHON XMMHHM M TPUBHAIIbHBIC HA3BaHMS BAKHEHUIUX BEIIECTB
(aTUneH, aneTwieH, ruiepuH, GeHon, GopMmalnbaeru], YKCycHas KUCIOTa, TIUIUH, YrapHBIHA
ra3, yrlieKUCIbIi ra3, aMMUak, raiieHasi U3BecThb, HeTralleHas U3BECTh, MMThEBAsl COJIA U JAPYTUX),
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COCTaBIIATh (POPMYJIBI HEOPraHUYECKHX W OPTaHWYCCKUX BEIIECTB, YPABHCHHS XUMHUYECKUX
peakiuii, OObSICHATh UX CMBICI; MOJATBEPKAATh XapaKTEPHbIE XUMHUYECKHE CBONCTBA BEIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMHU U 3aMUCSIMHU YPAaBHEHUM XUMHUYECKUX PEAKIIHil;

- YMETh yCTaHaBJIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX HEOPTAaHUUECKUX U OPraHUYECKUX
BEILIECTB K OINPEJCICHHBIM KjlaccaM M TPYIINaM COEIUHEHUM, XapaKTepu30BaTb MX COCTaB U
BOKHEUINIME CBOWCTBA; OMNPENCNSITh BUIbI XHMHUUYECKHX CBs3ed (KOBAJICHTHAs, WOHHAsi,
MeTaJuTH9decKasi, BOJOPOIHAS), TUIIBI KPUCTAUIMICCKUX PEIICTOK BEIIECTB; KIACCU(PHUIIUPOBATH
XUMUYECKUE PEaKIINH;

- copMHUpPOBATH TPEICTABICHUS: O XUMHUYECKOW COCTaBIISIONICH €CTeCTBEHHOHAYYHOUN
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHWH MBINUICHUS H
KYJIBTYPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

- YMETh NPOBOJUTH PACUEThl MO XUMHYECKUM (opMyIaM U YpaBHEHUSM XHMHUYECKHX
peakuuii C HUCMOJB30BAHHEM (PU3UUECKUX BEJIUYHMH, XapaKTEpU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, OObemMa (HOpPMaJbHBIE YCIOBHs) Ta30B, KOJUYECTBA
BEIIIECTBA; MHCIOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHMUS [UII TPUHATHS PEIICHUNH B
KOHKPETHBIX - BJIQIETh CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOPast BKIIOYAET: OCHOBOIIOJIATAFOIIINE
MOHATHSA (XMMHYCCKHMIA DJIEMEHT, aToM, JJIEKTPOHHAs 000Jj0YKa aroma, S-, p-, d-3IEeKTPOHHBIC
opOuTamM aToMOB, WOH, MOJIEKYJIa, BaJICHTHOCTh, OJJIEKTPOOTPHUIIATEILHOCTh, CTETCHB
OKHUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BbeM, YTIIEPOIHBIN CKEJET,
(yHKIIMOHANBHASA TPYIIA, PaJuKal, W30MEpHUs, U30MEPHI, TOMOJOTUYECKHA PsJ, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPOI- M @30TCOACPIKAIINE COSMHEHHUSI, OMOJIOTHUECKH aKTHBHBIC BEIIECTBA
(yrneBojpl, >KUpBI, OENKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHbBIE
COCIMHEHUS, KPUCTAIIMYECKas pEelIeTKa, THIbl XUMHUYECKHX peakuuil (OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIC, JK30-M JHIOTEPMUYECKHE, peakUWh HOHHOIO OOMEHa), pacTBOD,
AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHL, AIIEKTPOJIUTHUECKAS JccoLalus, OKHUCJIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOM PEaKINK, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XMMHMYECKOTO CTpOEHHsS oOpraHuueckux BemectB A.M. byriepoBa, Tteopus
AJIEKTPOJIUTUYECKON  Jucconmanuu, nepuoandeckuid 3akoH J[.MI. MeHnnaeneeBa, 3aKoH
COXPAaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUHU, (HAKTOJIOTHUECKUE
CBEICHMUS O CBOICTBaX, COCTaBe, MOJYyYECHHMH W O€30MacHOM HCHOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX U OPraHUYEeCKUX BEUIECTB B OBITY U MPAKTUYECKON JESITEIbHOCTH YEIIOBEKA;

- YMETh BBISBISATh XapakTepHble NPHU3HAKUA U B3aUMOCBS3b HM3YyYCHHBIX MOHSITHH,
MPUMEHSTh COOTBETCTBYIOLIUE MMOHATHUS MIPU OMIMCAHUU CTPOCHUS M CBOMCTB HEOPTaHUUYECKUX U
OpPraHMYECKUX BEUIECTB M MX MPEBpAIlCHUM; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHUHU C
MOHATHAMHU U MPEICTABICHUSIMHE JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh HCIOJb30BaTh HAWMEHOBAHHUS XHUMHYECKHX COCIUHEHHH MEeXIyHapOIHOTO
COI03a TEOPETUYECKOW W MPUKIAJIHON XUMHHM M TPUBHAJIbHbIE HA3BaHMS BAKHEHIIUX BEIIECTB
(aTUNeH, auneTwWieH, MuLepuH, GeHon, GopMmalbiaeru], YKCycHas KUCIOTa, TJIMIUH, YrapHBIi
ra3, yrileKUCIblid ra3, aMMUaK, raiieHasi U3BeCTbh, HeralieHasi U3BeCcTb, MUThEBAS COJIAa U APYTHUX),
COCTaBIATH (POPMYNIBI HEOPraHWYECKMX W OPraHWYECKUX BEIIECTB, YPABHEHHUSI XUMHUYECKUX
peakiuii, OObSICHATh UX CMBICT; MOATBEPKAATh XapaKTEPHbIE XMMHYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U 3alUCSAMHU YPAaBHEHHI XUMHUECKUX PEaKIIMii;

- yMeTh YCTAaHaBIIMBATh NPUHAIJICKHOCTh M3YYCHHBIX HEOPTaHMYECKUX UM OPraHMYECKUX
BEILIECTB K OINPEJECICHHBIM KjaccaM M TpYIINaM COEIUHEHUM, XapaKTepU30BaTb MX COCTAB U
Ba)KHEHINIHNE CBOMCTBA; OMPEIEIATh BHUIbl XMMHUUYECKHUX CBsI3€M (KOBaJieHTHas, HWOHHAas,
MeTaJUIM4YecKas, BOAOPOJHAs), THUIbl  KPUCTAJUIMYECKUX  PEHICTOK  BEHIECTB;
KJIACCU(UIIUPOBATH XUMUUYECKUE PEAKITUY;

- chopMupoBaTh MPEACTABICHUS: O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SBICHUN TPUPOAbI, B (HOPMHPOBAHUU
MBIIIJICHUS. U KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM
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JUIA PEIICHUs] NMPAKTUYECKUX 3a7a4 M 3KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHMS K
CBOEMY 30POBBIO U IIPUPOJHOM CPEAE;

- yMETh NPOBOAUTH pacyeTbl MO XUMHUYECKUM (OpMyJNIaM U ypaBHEHHUSIM
XUMHYECKHX PEAKIMIl € HUCIOJb30BAHMEM (PU3MUYECKHUX BEJIMYUH, XapaKTEPHU3YIOIIHX
BEILECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajbHBIE YCIIOBHUS) ra3oB,
KOJIMYECTBA BELIECTBA; KCIIOJIb30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUS JUISl MPUHATHUS
pelIeHU B KOHKPETHBIX >KM3HEHHBIX CHUTYallUAX, CBA3AHHBIX C BEUIECTBAMU U UX

MPUMCHCHHUEM

1.4 Ilepeuens miaaHMpPyeMbIX Pe3yJbTATOB 00y4YeHHMsl MO JAMCHUILIHHEe (MepevyeHb

¢dopmupyeMbIX 3HAHUI, YMEHHUI U ONTHI AeATEJbHOCTH)

OK 01.

MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM
OK 02. HMcnonb3oBaThb COBPEMEHHBIE CpEICTBAa IOWUCKA, aHAJIW3a W HHTEPIpPETALUU
Hpopmanu ¥ HMH(OPMALIMOHHBIE TEXHOJIOTUU JUISI BBIMIOJIHEHUS 3334 Npo¢ecCHOHATbHON

JACATCIBHOCTH.

BreibupaTte crocoObl pemieHus 3aaad  Mpo(eccHoHaTbHOM AesTeTbHOCTU

OK 04. 3¢ddexTnBHO B3aUMOJACHCTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/IE.
OK 07. CopneiicTBOBaTh COXPAaHEHHUIO OKpPYKAIOIIEH Cpelbl, pecypcocOepexeHHIo,

INPUMCHATE 3HAHHA 00 W3MeHeHHHu KiuMara,

3¢ deKTUBHO AeMCTBOBATH B UPE3BbIYAMHBIX CUTYALIHSAX.

IIPHUHIUIIBI

OepeXJIMBOTO ITPOU3BO/ICTBA,

Kon u HanmeHoBaHue
¢ opmupyembix
KOMIIEeTeHIMI

Hﬂa}mpyeMble PE3YJAbTATHI OCBOCHUA TUCIMITIMHBI

Oomme

JAucuuninHapHbie (MpeIMeTHbIE)

OK 01. BeiOupatb criocoObl
pelueHus 3a1a4
npoeccuoHaNbHOM
JeSITEebHOCTH
OPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTi Tpy/10BOro BOCIIMTAHUSA:

- TOTOBHOCTB K TPYZY, OCO3HAHHE
LEHHOCTH MacTepCTBa, TPYAOIooue;

- TOTOBHOCTb K aKTUBHOM IE€ITEILHOCTH
TEXHOJIOTMYECKON U COLIMAILHOM
HAIPaBIEHHOCTHU, CIOCOOHOCTh
MHHUIUHAPOBATh, IUTAHUPOBATh U
CaMOCTOSITEIIFHO BBIITOJHATH TaKyIO
NIEeITENbHOCTD;

- MHTEpEC K Pa3JIMYHBIM chepam
po¢eCCHOHATHHOM e TETHHOCTH,
OBjageHue YHUBEPCATbHBIMH
y4eOHbIMM MO3HABATEIbLHBIMHU
NelCTBUSIMM:

a) 0a30BbIe JIOTHYECKHE TeHCTBYSA .

- CAaMOCTOSTENLHO (POPMYITUPOBATH U
aKTyaJIM3HPOBAThH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAThH CYIIECTBEHHBIN PU3HAK
YJIA OCHOBAHUS JIJIsl CPAaBHEHUS,
KIaccu(UKAIIN U 0000IIIEHS,

- ONPENeNATh NN AeITeNFHOCTH,
3a/1aBaTh MApaMeTPHl U KPUTEPUH UX
JIOCTHIKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
TIPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSX;

- BHOCHTBH KOPPEKTUBHI B JICATEIIEHOCTS,
OLICHMBATH COOTBETCTBHE PE3yIHTATOB
[IeJISIM, OLICHUBATH PUCKH ITOCIICACTBUI
JIEATEILHOCTH,

BIAJIETh CHCTEMOM XHMMHYECKHX 3HaHUH,
KOTOpas ~ BKJIFOYAeT:  OCHOBOIIOJIATaIOIIUE
MOHATUSL  (XMMHYECKMH  3JIEMEHT,  aToM,
JNEKTPOHHAss 00o0j04YKa aroma, s-, p-, -
JJIEKTPOHHBIE  OpOHMTaIM  aTOMOB,  HOH,
MoJIeKyIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCJICHHs, XHMMHUYECKas CBsI3b, MOIb,
MOJsIpHas ~ Macca, MOJApHBIH  00beMm,
YIJIEPOIHBIN  CKEleT, (yHKUMOHAJIbHAS
TpyINa, pajuKall, W30MEpHUs, H30MEpHI,
TOMOJIOTHYE€CKUH psiz, TOMOJIOTH,
YIJIEBOJOPO/IBL, KUCIIOPOJI- u
A30TCOZAEPIKAIIE COCANHEHNS, ONOIOTHIECKH
aKTHBHBIC BelIeCcTBa  (YIJIEBOIBI, JKHPBHI,
OenKki), MOHOMEp, MOJMMEpP, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNS,
KpHCTaJTHIeCKast pemieTka, THIIBI
XHUMHYECKHX peaKIi (okucauTeNpHO-
BOCCTaHOBHUTENBHBIC, 9K30-U
9H/IOTEPMHYECKHE, peakuun HMOHHOTO
oOmeHa), pactBop, AIIEKTPOIUTEI,
HE3JIEKTPOJIHTHI, 3JEKTPOIUTHYECKAS
JIVICCOIMAINSI, OKHCIIUTENb, BOCCTAHOBHUTEINbD,
CKOPOCTh XMMHUYECKOH PEaKIUH, XUMHUIECKOE
paBHOBECHE), TEOpPUH W 3aKOHBI (Teopus
XHUMHYECKOT O CTPOCHHUS OpraHN4YeCKuX
BELIECCTB AM. Bytneposa, Teopust
3IEKTPOIUTHIECKOMN JIICCOIMALINH,
nepuognueckuid 3axkon WM. Menneneesa,
3aKOH COXpaHEHMs] Macchl), 3aKOHOMEPHOCTH,




- pa3BHUBaTh KPEATHBHOE MBIIUICHUE TIPU
PpelICHIH KU3HCHHBIX MPOOIeM

0) 0a3oBBIE HCCJIEA0BATEILCKHE
JneiicTBUA:

- BJIQJICTh HABBIKAMU Y4eOHO-
HCCIIE0BATENLCKON U MPOEKTHON
JIeSITeIIbHOCTH, HABBIKAMH pa3peIcHUs
mpooeMm;

- BBIBJIATH MPUYHHHO-CIICICTBCHHBIC
CBSI3M U aKTyaJIU3UpPOBATh 3aj1auy,
BBIJIBUTATh THITOTE3Y €€ PEIICHUS,
HaxOJUTh apTyMEHTHI JJIs JOKAa3aTeIbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTCPUH PEIICHHUS;

- aHAJIM3UPOBATH MOJIYUEHHBIE B XOJI€
PpeIIeHHs 3a/1a4¥ PE3YJIbTAThl, KPUTHYCCKH
OIIEHHBATb UX JIOCTOBEPHOCTD,
MPOTHO3MPOBATH U3MCHEHUE B HOBBIX
YCIIOBUSIX;

- YMETh TIEPESHOCUTD 3HAHUS B
MIO3HABATENIBHYIO U MPAKTHYECKYIO
001aCTH KU3HEAEITENLHOCTH;

- YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX
TpeAMETHBIX 00IacTeif;

- BbIZIBUT'aTbh HOBBIC UIE€U, IpEAJIaraTh
OPUTHHAJIBHBIC TOAXO/IbI U PCUHICHUA,

- CMOCOOHOCTh X MCITONIb30BAHMS B
[I03HABATEJILHOM U COLIMAIIbHOM IIPAKTUKE

CHMBOJIYECKUI SI3BIK XUMUH,
(bakTONMOTMYECKNE CBENEHUS O CBOMCTBaXx,
COCTaBe, noNydeHun W Oe30macHOM
WCIIONIb30BAaHUN BAXHEHIIINX HEOPTaHMYECKUX
W OpraHMYECKUX BEIECTB B OBITY

- BJAaJETh CUCTEMOM XHMHUYECKUX 3HAHUH,
KOTOpas ~ BKJIIOYAeT:  OCHOBOIOJIATaIoIINe
MOHATUS  (XMMUYECKHH  DJIEMEHT,  aToM,
JNMIEKTPOHHAs 000NoYKa aroma, s-, p-, G-
JJIEKTPOHHBIE ~ OpOHWTaJM  aTOMOB,  HOH,
MoJIeKyJa, BaJICHTHOCTH,
JJEKTPOOTPULIATEIEHOCTD, CTEIEeHb
OKWCIICHHsI,  XMMHWYECKas  CBs3b, MOJb,
MOJSIpHasE ~ Macca, MOJSPHBIA  00beMm,
YIIEPOOHBIH  CKEJNeET, ($yHKIMOHATIbHAS
Tpynna, paaukall, H30MEpHs, H30MeEpHI,
TOMOJIOTHYECKUI pan, TOMOJIOTH,
YIIIEBOJIOPO/IBL, KUCIIOPOI- u
a30TcoziepIKaIle COSANHEHNs, ONOIOTUYECKH
aKTHBHBIE BellecTBa  (YIJIEBOIBI, IKHPBHI,
Oenku), MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIHHEHNS,
KpHCTaJITHUeCKast pelierka, THIIBI
XMMHUUYECKUX peakuuii (okucnuTeNnHHO-
BOCCTAaHOBUTCIIBHBIC, 9K30-U
SHJIOTEPMHUYECKHUE, peakuuu MOHHOTO
oOmMeHa), pacTBop, ANEKTPOIIUTBI,
HE3NIEKTPOJINTHI, NIEKTPOINTHYECKAS
JICCOLMALSI, OKHUCIIUTENb, BOCCTAHOBUTEINbD,
CKOPOCTb XMMHUECKOI pEaKkLuH, XUMHUUECKOE
paBHOBECHE), TEOPUH M 3aKOHBI (Teopus
XMMUYECKOTO  CTPOCHUS OpraHN4ecKuX
BEIIIECTB AM. Bytneposa, Teopus
IEKTPOIUTHYECKOH JCCOLMALINY,
nepuoguueckuid  3axkoH .M. Menneneesa,
3aKOH COXPAHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUI A3BIK XUMUH,
(axTonornyecKue CBEJCHHS O CBOWCTBAX,
COCTaBe, HNOJydeHUn U Oe3omacHoM
UCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKUX
U OpPraHMYecKMX BEUIECTB B OBITY U
MPaKTHYECKON AESTETbHOCTH YEI0BEKa;

- YMETh BBIABIIATH XapaKTEpHBIE MPU3HAKH U

B3aMMOCBA3b N3Yy4YECHHBIX HOHSITPIfI,
IPUMEHATE COOTBETCTBYIOIIUE IIOHATUA IIPpU
OITHCaHHUH CTPOCHUA u CBOMCTB

HEOPTraHNYCCKUX U OPTaHNYCCKUX BEIIECTB U
ux HpeBpaHlCHHfI; BBIBIIITH B3aMMOCBS3b

XMUMUYECKMX 3HAaHMH C TIOHATHAMH U
MPEe/ICTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX NPEIMETOB;

- yYMEThb HWCIONb30BaTh  HAMMEHOBAHUS

XMUMUYECKHX COEAMHEHUH MEXIyHApPOIHOTO
COI03a TEOPETUYECKON U MPUKIAJTHOW XUMHUH
W TPUBHAIBHBIC HA3BAHUS  BAKHEHIINX
BEIIECTB  (3TWJICH, aleTWIeH, TJIHIEPHH,
tenon, dopmanpaerua, yKCycHas KHCIIOTA,
TJIMIWH, YTapHBIA Ta3, YIVIEKUCIBIA Tas,
aMMMaK, TallleHas W3BECTh, HeTalleHas
W3BECTh, THTHEBAs cola M JPYTuX),
COCTaBJATh (OPMYIBI HEOPTaHHUYECKHX U
OpPraHNYecKuX BEILIECTB, YpaBHEHHS
XMMHYECKHX PEaKkInh, OOBSACHATh MX CMBICIT;




MOATBCPIKAATb  XAPAKTCPHBIC XUMHUYCCKUC
CBOMCTBa BCIICCTB COOTBCTCTBYIOIUMU
OKCIICPUMCHTAMU U 3alUCAMHU ypaBHeHI/II\/‘I
XHUMHUUYCCKUX peaKHHﬁ;

- YMCTb YCTaHaBJIMBAaTb MNPHUHANJICIKHOCTDH
N3YYCHHBIX HCOPraHMYCCKUX U OPTaHUYCCKUX
BCHICCTB K  OINpPCACICHHBIM  KJlacCaM U
Ipynmnam COGHHHeHHﬁ, XapaKTCpru3oBaTh HX
COCTaB M BaKHEHUIIIHE CBOfICTBa; OIpCaACIIATh
BUAbI XHMHWYCCKUX CBsI3ei (KOBaJ’IeHTHaﬂ,
HOHHas, METaJllIN4YeCKasd, BOZ[OpOZ[HaH), THIIBI

KPHUCTAJLTHUCCKUX pEIIETOK BEILIECTB;
KJIaCCU(UIIMPOBATH XUMHUYCCKHE PEAKIINY;

- chopMHpOBaThH MPEICTaBICHUS: o
XAMHUYECKOH COCTaBJISIONIEH

€CTECTBEHHOHAYYHOH KapTHHBI MHUpa, POJIU
XMMUH B TIO3HaHUM SBIICHUH TIPHUPOABIL, B
(opMHpPOBaHUM MBIIUIEHUS W KYJIBTYDHI
JIMYHOCTH, €€ ()yHKIIMOHAIBLHOW I'PaMOTHOCTH,
HEOOXO/JMMOM JUIsl pelleHns] MPaKTHYECKHUX
3ala4 M OJKOJIOTMYECKH OO0OCHOBaHHOTO
OTHOILIEHHUS K CBOEMY 3JJ0POBbI0 U IIPUPOJHOU
cpene;

- YMETh NPOBOAUTH PACUCTHI M0 XUMHUYECKUM
dbopMynam M ypaBHEHHMSM  XHMHYECKHX
peakiMid ¢ HCIOJIb30BAaHHEM (HHU3UUCCKUX
BEJIMYMH, XapaKTepH3YIOUIMX BeIllecTBa C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIE YCIIOBHSA) Ta30B, KOIWYECTBA
BEILECTBA,; UCIIOJIB30BATh CHCTEMHBIE
XMMHYECKHE 3HAHUS Ul NPUHATUS pEeLIeHU
B KOHKPETHBIX O KH3HEHHBIX CHTYalusiX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

OK 02 Ucnons3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOKCKa, aHAIN3a 1
HHTEPIPETALHH
uHpopmanuu u
nH(popMaIMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHCHHS 33034
npoeccHOHANBHOMN
JESITETBHOCTH

B  ob61acTH  IEHHOCTH  HAY4YHOIO
MO3HAHMSA:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHON
TIPaKTUKH, JIHanore
KYJBTYpP, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IIOJHKYJIETYPHOM MHPE;

- COBEpIICHCTBOBAaHHE

YUTATENbCKOW KYNbTYphl KaK CpeIcTBa

OCHOBAHHOI'O Ha

S3BIKOBOM |

B3aUMOJEHCTBHA MEXIy JIOABMH U
TTO3HAHUS MHPA;

- OCO3HaHHE IEHHOCTH Hay4yHOUI
JeSITeITbHOCTH, TOTOBHOCTD OCYILIECTBIISITh
TIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JesATeNbHOCTb
rpymnme;
OBianeHne yHWBEPCAIEHBIMU Y4eOHBIMH
MO3HABATENEHBIMU JIEHCTBHAMHU:

WHIWBHIYalbHO H B

B) pa6oTta ¢ nHpopmanueii:

- BIageThb TIOJTy9 CHUS
nHpOpMAMK W3 HCTOYHHUKOB  Pa3sHBIX
CaMOCTOSITEIEHO ~ OCYIIECTBIISTH
TIOWCK, CHCTEMATH3ALMIO U
MHTEPIPETANNI0 HHPOPMAIN PA3THIHBIX
BHOB 1 ()OPM TpECTaBICHNS;

HaBBIKaAaMH

THUIIOB,
aHaJm3,

- yMeTb IUIAHMPOBAaTb U  BBINOIHATH
XUMUYECKMH  OKCIIEPUMEHT  (IpeBpalleHUs
OpPraHM4ecKHX BEIECTB TP HarpeBaHUU,
MOJIy4eHHE STUIIEHA U U3ydEeHUE €TO CBOICTB,
Ka4yeCTBEHHbIE pEaKUUM Ha  aJbJeTH[IbI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JEHaTypalus
0eJIKOB NPM HArpeBaHHH, LBETHBIC PEaKLIUH

0eJKOB;  TPOBOIUTH  PEAKLUUH  HOHHOTO
oOMeHa,  ompenensaTb  cpeay  BOIHBIX
pacTBOpOB, KaueCTBEHHBIE pEakIUHd Ha
cynbdar-, kapOOHAT- W XJIOPHUI-aHUOHBI, Ha
KaTHOH AMMOHWS; pemiath
JKCIIEpHMEHTAJIbHBIE  33/1a4d  TI0  TeMaM

"Metamnel" u "Hemeramiel") B COOTBETCTBUU
C TpaBWIAMH TEXHUKH OE30MacHOCTH NIpH
00paIeHnn C BemIecTBaMHU M J1a00paTOpHBIM
000pyIOBaHUEM; TMPEACTABIATE PE3YIbTAaThI
XMMHYECKOT0 SKCIIEPUMEHTa B JOopMe 3ammcu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(opMynHpoBaTh BBIBOJBI Ha OCHOBE 3THX

pe3y/IbTaToB;

- yMeThb  aAHANM3MPOBATh  XUMHUYECKYIO
uHdopmanuio, MOIy4YaeMyr0 W3  pa3HbIX
WCTOYHUKOB (cpencts MacCOBOM

nHpOpManuy, ceTb UHTepHET U Ipyrue);

- BJIAJIETh OCHOBHBIMH METOAAMH HAYyYHOTO
TO3HAHUS BEIIECTB M XUMHUYCCKUX SBIICHUHN
(mabmroneHne, W3MEpeHHWE,  SKCICPUMEHT,
MOJICITUPOBAHHE);

- YMETh NPOBOJIUTH PACUETHI MO0 XUMHYCCKAM
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- cO3/1aBaTh TEKCTHI B PA3IIMYHbIX
(opmMaTax ¢ yaeToM Ha3HauUCHUS
nH(pOpMAaNUH U IIEIEBOH ayIUTOPHUH,
BBIOMpast ONTUMANBHYIO GOpMy
TIPE/ICTAaBIICHUS U BU3yaJTU3aAINN

dbopMynaM W ypaBHCHHSAM  XUMHUYECKHUX
peakImid C UCIONBE30BAaHUEM  (U3UICCKUX
BCIMYNH, XapaKTCPH3YIOIIUX BEIIECTBA C
KOJTMYECTBCHHON CTOPOHBI: MaccChl, 00beMa
(HOpMasbHBIC YCIIOBHS) Ta30B, KOJIHYIECCTBA
BEILECTBA; HCIIOJIB30BaTh CHUCTEMHEIE
XUMHWYCCKHE 3HAHHS JUIS TMPUHATHS PCIICHHMA
B KOHKPCTHBIX JKU3HCHHBIX  CHUTYAIlHSX,
CBSI3aHHBIX C BEIIECTBAMHU U MX IIPUMCHCHHEM

OK 04. DddexTrBHO
B3aUMOJICIICTBOBATH U
paboTaTh B KOJUICKTHBE U
KOMaHJ1e

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEIILHOCTH U CAMOOTIPEICIICHHIO;
-OBIIaJICHHE HaBBIKAMH y4eOHO-
HCCIIeI0BATENHCKOM, MIPOCKTHOM u
COILIMAJILHOM JESITEbHOCTH;

OBaageHune YHHBePCAJILHBIMH
KOMMYHHKATHBHBIMU J€HCTBUSIMU:

0) coBMecTHAs eATEbHOCTD,

- MMOHUMATh u UCTIONB30BaTh
MPEUMYIIIECTBA KOMaHIHOMH u
WHJUBUYaJIbHOM paboThI;

- IIPUHUMATH LeNu COBMECTHOMI
JIEITEIIBHOCTH, OpPTaHU30BHIBATh u
KOOPIMHHPOBATh  JCUCTBHS 1O €€
JIOCTIDKEHHUIO: COCTABIIATh IUIAH JIEUCTBUM,
pacrpeAeniarb pojlid C Y4YETOM MHEHUU
YYaCTHUKOB  OOCYXKZAaTh  PE3YJbTaThl
COBMECTHOH paboThI;

- KOOpIMHUPOBATh U BBINOJHATH PaboOTy B
YCIOBUSAX PEAJTbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

- OCYIIECTBIIAT MTO3UTUBHOE
CTpaTETHYECKOE IOBEIEHHE B Pa3TUYHBIX
CUTyallUsiX, TPOABIATH TBOPUECTBO H
BOOOpaxkeHne, OBITh HHUIIMATHBHBIM
OBaanenue YHUBepCAJbLHbIMH
PeryiiTUBHBIMH AeiCTBUAMM:

I') NPUHATHE ce0Os1 ¥ APYTUX JIO/IEi:

- TpPUHUIMATh MOTHUBBl M apTYMEHTHI
JIPYTUX JIONEH MpHU aHalu3e pe3yIbTaToB
TSI TEIIbHOCTH;

- IPU3HABATH CBOE IPABO U IMPABO APYTUX
JIFOJIeH Ha OIIMOKH;

- pa3BUBaTh COCOOHOCTH MOHMMATh MHUP C
TIO3UIMHY APYTOr0 YeIOBEKa

- yMeThb IUIAHHPOBaTh W  BBINOJHATH
XUMHYECKHH  JKCIEPHUMEHT  (IPEeBpalICHUsS
OpraHHYeCKHX BEIECTB MpPU HArpeBaHUU,
TIOJTyYeHHE TUIIEHA U U3y4EeHHUE €r0 CBOWCTB,
KAueCTBCHHbIC pEaKIHH Ha  ajbJCTHJIB,
Kpaxmajl, YKCYCHYIO KHCJIOTY; JeHaTypalus
OCNKOB TMpH HArPEBaHHWH, [BETHBIC PEAKIUH
OeNKoB; TPOBOMUTH  PEAKIHH  HOHHOTO
oOMeHa,  ompenmensTh  CpPeAy  BOJHBIX
pacTBOpPOB, KAueCTBEHHbIC PEaKIMHd  Ha
cynbdar-, kapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aAMMOHHUS, peuaTtb
OKCICPUMEHTAJILHBIC 3a1a4yu 1o TeMaM
"Mertamiel" u "Hemeranns") B COOTBETCTBHH
C TmpaBuJiaMHU TEXHUKHU 6630HaCHOCTI/I npu
o0pallleHHH ¢ BEIeCTBAMU M J1a00paTOPHBIM
000py/IOBaHUEM; TMPE/CTABIATh PE3yJIbTAThI
XAMHYECKOTO IKCIIEpUMEHTa B JopMe 3aIicH
YpPaBHEHHUI COOTBETCTBYIOIMX peakUuid |
(opMynupoBaTh BBIBOABI Ha OCHOBE 3THX
pe3yabTaToB

OK 07. ConeiictBOBaThH
COXPAaHEHHIO OKPY>KaIoLIEH
cpensl,
pecypcocOepekeHuto,
MIPUMEHSATH 3HAHUS 00
N3MEHEHNH KJIMMaTa,
TIPUHITATIEI OEpeKITUBOTO
TIPOU3BOACTBA, d3((HEKTHBHO
JIEUCTBOBATH B
YpEe3BBIYAHHBIX CHTYALIUSIX

B 00sacTH 3K0J0rH4ecKoro

BOCIIMTAHMSA:
- chOpPMHPOBAHHOCTh  HKOJIOTHYECKOMN
KYJBTYPBL, TIOHUMAaHHe BIISHUS

COLMAITEHO-?KOHOMHYECKHX TIPOIIECCOB Ha
COCTOSHUE MPUPOAHOM U  COLHUAIBHOMN
Cpenpl, OCO3HAHUE r100aIbHOTO
XapaKTepa IKOJIOTHICCKHUX TIPOOIIEM;

- IUIAaHMPOBAaHHE U  OCYILECTBJIECHUE
JNEUCTBUII B OKpyXaroule cpeae Ha
OCHOBE 3HAaHMA LEeJIe  yCTOWYHBOrO
Pa3BUTHS YEIIOBEUECTBA;

- chopMHpOBaTH TIPEICTABIICHUS: o
XUMHUYECKONH COCTAaBJISAIONIEN
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIH
XUMHH B TIO3HAHWH SIBJICHUU TIPUPONBI, B
(OpMHUPOBAaHWM MBIIUICHUS W KYJIBTYPHI
JTUYHOCTH, ¢ (PYHKIIMOHAIEHOW TPaMOTHOCTH,
HEOOXOMMOM JUIS pEIICHUS MPaKTUISCKUX
3aJa4 W OKOJOTMYSCKH O0OOCHOBAHHOI'O
OTHOILIEHHUSI K CBOEMY 3JJ0POBbIO U IPUPOJHOMN
cpene;

- YMETh COOIIOAATh MPaBHiIa KOOI HUSCKHI
1eNeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JESITENbHOCTH B LIEISX COXPaHEHHUS
CBOETO 3JI0POBbsI U OKPYKaIOIIeW NPUPOAHOI




aKTHUBHOE HETIPUATHE JICCTBHA,
MPUHOCSIINX Bpe OKpYXKarollen cpene;
TPOrHO3UPOBATh

9KOJIOTHYCCKHUEC

- YMEHUE
HeOaronpusTHeIe
TTOCIIEICTBUS
JIeCTBU, IPeIOTBpAIlaTh UX;

ompITa  JACSITEIBHOCTH

OpeaAnpruHUMaCMbIX

- pacuMpeHue
9KOJIOTMYECKON HANPaBICHHOCTH;
HaBBIKAMH  y4eOHO-

MIPOEKTHOMN u

- OBJIaJICHHE
HCCIIE0BATEILCKOM,
COLIMAJILHOM NIEATEIHLHOCTH

Cpe€abl; YYUTBIBATH OIMIACHOCTH BO3Z[GI7[CTBI/I$I
Ha KMBBIC OPraHNU3Mbl OITPEACIICHHBIX
BCHICCTB, ITIOHUMAas CMBICJI I1I0OKa3aTCJIsA
npez[em;Hoﬁ ﬂOHyCTHMOﬁ KOHIICHTpalnun




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCIUATLIAHBI

2.1. O0beM yueOHOM AUCHHUIIMHBI M BUABI Y4eOHO0#l padoThI

Bun yue6Hoit paboTh Bcero CEeMECTPBI
4acoB
2
MakcumainbHast yaeOHast Harpyska (BCero) 72 72
O0s3atenbHas ayTUTOpPHAs yuyeOHas Harpy3ka (Bcero 72 72

B TOM 4YHCJIC:

3aHATHS JIEKIMOHHOIO THIIA 34 34

NPaKTHYECKHE 3aHITHS 38 38

J1a00paTOPHBIC 3aHATHS - -

CamocrosTenbHas padora o0y4aromierocs (BCero) - -

Koncynpramuu - -

IIpomexyrouHas aTTecTalys JuddepeHunpoBaHHbIi
3aqer

2.2 CTpyKTYypa QM CHUTIIUHBI
Ocoenue yuebnoi muctmmmabl BJ1. 09 XMMU S BriIrodaeT u3ydeHue ClIeIyronX pa3ieioB 1
TeM:

KosinyecTBO ayIMTOPHBIX YaCOB ®opmupyeme
HaumeHoBaHue pa3ieioB U TeM IpakTHyeckue u e
TeopeTnueckoe
Bcero J1aGopaTopHbIe KOMIIeTEeHI!
o0y4yeHue
3aHATHA "

Pazgen 1. OcHOBBI CTPOEHMS BellleCTBA
Tema 1.1.

4 2 2 OK-1
CrtpoeHne aTOMOB XUMHUYECKUX
SJIEMEHTOB U MIPUPOAA XUMUIECKOH CBS3H
Tema 1.2. [lepuogmueckuii 3aKoH U OK-1
IIepuoauueckas cucreMa XUMHUYECKUX 4 2 2
anemenTtoB /. 1. MenneneeBa u cTpoeHue OK-2
aToma
Pa3nen 2. Xumnyeckue peakuun
Tema 2.1. Tunbl XUMUYECKUX PEAKIIUIA 4 2 2 OK-1
Tema 2.2. DneKTpONIUTHIECKAS 4 2 9 OK 01
JIUCCOIUAIINS 1 HOHHBIM 0OMEH OK 04
KonTpoasnas padora 1 2 CrpoeHme BelecTBa 1 XUMHYECKUE

peakuuu 2

Pa3znean 3 CTpoenne u cBOIiCTBa HEOPraHUYECKHX BelIECTB
Tema 3.1. Kimaccuduxanms, OK-1
HOMEHKJIATYpa M CTPOCHUE 4 2 2
HEOPTaHMYECKHUX BEIIECTB OK-2
Tema 3.2. OU3HKO-XUMHUYECKHE CBOMCTBA 6 4 2
HEOPTaHMYECKHUX BEIIECTB
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Tema 3.3. Unentudukars 2 2
HEOPraHUYECKHX BEIIECTB
KonTpouabsnas padora 2 CBolicTBa HEOPraHWYECKHUX BEIECTB
2
2
Pa3nen 4 CTpoeHne u cBOIiCTBAa OPraHMYeCKUX BelIeCTB
Tema 4.1. Knaccudukauus, ctpoeHne u OK 01
HOMEHKJIATypa OpraHMYEeCKUX BEIIECTB 8 4 4 OK 02
OK 04
Tema 4.2. CpoiicTBa OpraHMUECKUX 6 4 2
COEIMHEHUM
Tema 4.3. OK 01
Wnentndukanust opraHMYecKuX BEleCTB, 8 6 5 OK 02
WX 3HaYEHHE U IPIMEHEHHE B OBITOBOU U
TIPOU3BOJICTBEHHOM JIEATEILHOCTH OK 04
YyeJIoBeKa
KonTtposbnas padora 3 2 CTpyKTypa 1 CBOMCTBA OPraHUYECKHUX
BEIIECTB 2
Paznen 5 Kunerndeckue u TepMOJJMHAMHYECKUE 3aKOHOMEPHOCTH MPOTEKAHHST XUMHYECKUX
peaxkuui
Tema 5.1 CxopocTh XUMHYECKUX 4 2 2
peakuuii. XuMU4ECKOE paBHOBECUE
Pa3nen 6 PacTBopsl
Tema 6.1. OK 01
ITonsiTue o pactBopax 6 4 2 0K 02
OK 04
Tema 6.2. VccnenoBanue CBOWCTB 4 4
pacTBOpoB
Paznen 7. Xumust B ObITY U IPOU3BOJICTBEHHOM JIEITENILHOCTH YEJIOBEKA
Tema7.1 Xumusi B ObITY U OK 01
MIPOU3BOJCTBEHHOM JEATENHHOCTU 2 2 OK 02
YCJIOBCKa OK 04
OK 7
IIpomeskyrouHast aTTecTanus 1o Juddepennmpopannslii 3a4er
TVICITATUTHHE
Bcero no qucuuiinae 72 34 38

2.3 TemaTu4yeckuii nJiaH u coaep:xkanue y4eoHoii mucuuniannusl bB/1. 09 Xumus

HaumenoBaHue Conep:xaHue yueOHOro MaTepualia, MpakKTH4YecKue padoTsl, Oo6bem YpoBenb
pa3eioB ¥ TeM €aMoCTosITeJIbHAsI padoTa 00y4alomuXcsl. 4acoB OCBOEHHSI
1 2 3 4
2 cemectp
Paznen 1. OCHOBBI CTPOCHHS BelleCTBA 6
Tema 1.1. Conep:kaHue y4eGHOro MaTepHaJjia 4
Crpoerue atoMoB | Jlekuus 2

11




XUMHYCCKUX 1| CrpoeHme aTOMOB XHMHYECKHX JJIEMEHTOB U TPHPOAA 5 OK 2
9JIEMEHTOB U XUMHYECKOH CBS3U
pupoaa IIpakTnuyeckas padora
XMMUECKOH TpakTuyeckue 3ajaHds HA YCTAHOBIEHHE CBA3M MEKIY
CBA3N. CTPOEGHMEM  aTOMOB  XMMHYECKMX  OJJIEMEHTOB W
MEPUOTUYECKAM  U3MEHEHHUEM  CBOMCTB  XMMHYCCKUX
9JIEMEHTOB U MX COEAMHEHUI B COOTBETCTBUH C IMOJIOKEHUEM
ITeproauueckoi CUCTEMBI.
Tema 1.2. Conep:xanue y4eOHOI0 MaTepuaJa 4
[Nepnoanueckuii Jlexmus 2
3akoH M Tabmuna | 1| [lepmoauueckuit  3akon u  Tabmuna  JI.M. OK-1
J.1. MenneneeBa MeHieneesa 5 OK - 2
OK-4
IpakTnyeckue 3aHATHS 2
1| PemreHue  MPaKTHKO-OPHEHTHPOBAHHBIX  TEOPETHUYCCKUX
3alaHUil  Ha XapaKTepU3alMi0 XHMHYECKHX DJIEMEHTOB
«Merajnueckue / HEMETaJIINYECKUe CBOICTBA,
JNEKTPOOTPULIATEIEHOCTh ~ XUMHYECKUX  JJIEMEHTOB B
COOTBETCTBHHU C MX DJIEKTPOHHBIM CTPOSHHUEM U TOJIOXKEHUEM
B IIEPUOJMUYECKOM CHCTEME XHUMHUYECKUX 3yieMeHToB JI.M.
Menaeneesay»
Paznen 2. XumMnueckue peakuuu 10
Tema 2.1. Tuns! | Copepikanue yueOHOro MaTepuasia 4
XUMHUYECKUX Jlekuuu 2
peakuui 1| Tumbl XMMHYECKHX peaKIimit 5 OK -2
IlpakTHYecKkue 3aHATHS OK-4
1 | KonuuecTBeHHbBIE OTHOLICHUS B XUMUHU
Tema 2.2. Cojaep:xkanue yueOHOro MaTepuaja 4
Onexrporutudeck | Jlekuuu 2
asi qucconuanus 1| Tema 2.2. DnekTpoiaWTHYECKas IUCCOLMAIMS W HOHHBIN OK-2
Y MOHHBIN 0OMEH o0MeH
IIpakTHyeckue 3aHATUS 2
[IpoBenenue peakiyii HOHHOTO OOMEHA, ONPECICHUE CPEIbI
BOAHBIX pAcTBOPOB. 3aJaHUs Ha COCTaBICHHWE HWOHHBIX
peakuui
KonTposabHasi padora Ne 1 2
CtpoeHne BEmEeCTBa U XMMUYECKUE PEaKINU
Pa3nea 3 CTpoeHue U CBOiicTBa HEOPrAaHMYECKHUX BellleCTB
Tema 3.1. Conep:xkaHue yueOHOro MaTepuaja 4
Knaccudukarnmsi, Jlexuun 6
HOMeHKJIarypa u | 1| Ilpeamer HEOPTaHNYECKOU XUMHH. Knaccudukarms OK-2
CTpoOcHHE HEOPTraHMYECKUX BEIECTB OK-4
HEOpraHW4IeCKuX | JIpakTHYecKUe 3aHATUS 2
BCIIECTB 1 | HomeHKI1aTypa HEOPraHUYECKUX BEIIECTB
Tema 3.2. Conep:xkanue yueOHOr o MaTepuajia 8
®dusuko- Jlexuus 2
XUMHYECKHE 1| Merammer. OOmme (¢u3n4eckue W XHMHYECKHE CBOWCTBa OK-2
CBOICTBa METaJUIOB. OK-4
HEOPTaHUYECKUX 2 | Hemeramnbl. OOupe (U3MYECKUe U XUMHYECKUE CBOWCTBA
BCILICCTB HEMETAJIJIOB.
3 | XuMuueckne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BemIecTB (OKCHIIOB, THIPOKCHIOB, KHCIOT, COJISH U JIp.)
IIpakTHyecKue 3aHATHUS 2
1 | CocraBneHue ypaBHEHHH XUMHIECKAX PEAKIAN C YIaCTHEM
MIPOCTHIX U CJIOKHBIX HEOPTaHMYECKUX BEIECTB, COCTABICHUE
TCHOTHITHIECKUX CXEM CKPEIIMBAHMUS
Tema 3.3. Conep:kaHue y4eGHOr0 MaTepHaJjia 4
VnenTudukans | MpakTHUecKue 3aHsTHS: 2
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Heopranuueckux | 1 | PemeHne »sKkcrmepuMeHTaNBHBIX 3a4ad MO  XUMHYECKUM
BEIIIECTB CBOICTBaM METaJlIOB H HEMETA/UIOB, 110 PACTIO3HABAHMIO H OK -2
TIOTYYEHHIO COeTUHEHNI METAJIOB X HEMETAIIJIOB. OK - 4
Kontponbnasn CBolicTBa HEOPraHUIECKUX BEIECTB 5
padorta Ne 2
Pa3nen 4. CTpoeHne M CBOICTBA OPraHHYECKUX BEIIECTB 24
Tema 4.1. Conep:xkanue yueOHOr0 MaTepuajia 4
Knaccudukanus, | Jlekuus 2
CIpOCHHE U 1| IosBnenue n pa3BI/ITI/IequI‘aHI/I‘IeCKOI71 XMMUH KaK HayKH. 2 OK -2
HOMEHKIATypa [Ipeamer opraHNuECKOW XUMUU. OK-4
OPTAHHYECKHX IIpakTHyeckHe 3aHATHS _ 2
1 | HomeHknaTypa opraHM4eCcKUX COEMHEHUH OTAEIbHBIX
BCIIECTR KJ1acCOB (HACHILIEHHbIE, HEHACKIIIIEHHbIE U apOMaTHIECKHe
YIIIEBOZOPO/IBI, CITUPTHI, (DEHOIIBI, aIbJIETHIIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI U JIp.)
Tema 4.2. Cojaep:xkanue yueOHOr0 MaTepuajia 6
CBoiicTsa Jlexuus 4
OpraHHYECKHX 1 | ®usuko-xuMHUYECKHe CBOHCTBA OPraHUUECKUX COSAUHEHHIN OK-2
CcoeMHeH OTHEJIHLHBIX KIAaCCOB. OK-4
2 | KHCIOpOACOoAEpIKAIINE COSTUHEHUS (CITUPTHI U (PCHOJIBI,
KapOOHOBBIE KHCIIOTHI U 3(UPHI, abJIETH/IbI U KETOHBI, XKHPBHI,
YTJIEBOABI).
3 | azorcozepikaliye CoeAMHEHNs (AMUHBI 1 aMUHOKHCIIOTBI,
OeIIKu).
IlpakTHYecKHe 3aHATHS 2
CBoiicTBa OpraHMYECKUX COEAMHEHHN OTJENBHBIX KJIACCOB
Tema 4.3. Cojnep:xkanue yueOHOr 0 MaTepuajia 6
Unentuduxamysa | Jlekuus 2
OpraHUYECKUX 1 | buoopranndeckrue COeTMHEHUS OK -2
BEIIECTB, UX OK -4
3HAYCHHUE U 2 | Poms opraHquSKoﬁ XMMUH B PELICHUH MTPo0IeM
IpUMEHCHHE B 9HEPreTU4ecKor 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
. CO3/TaHMY HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPTUHU
OBITOBOI U
IIpakTHyecKkHe 3aHATHSA 2
IVIPOMBOHCTBeHHO 1 | UnenTuduKanus OpraHM4ecKiX COeIMHEHUH OTAETbHBIX
U ACATCIIbHOCTHU KJIACCOB
YeoBeKa
KonTpoasnas CrpyKTypa 1 CBOWCTBAa OPraHUYECKHX BELIECTB
pa6ota Ne3 2
Pa3nen 5 Kunetnueckue U TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUS 4
XMMHYECKUX peakiuii
Tema 5.1. Conep:xkaHue yueOHOr 0 MaTepuajia 4
CkopocTb Jlekuus 2
XUMHYCCKUX 1 | CkopocTh XUMHUYECKUX PEaKIIHi OK-1
peakuuii. OK -2
Xumuueckoe OK-7
paBHOBecHE IIpakTHyecKkHne 3aHATHSA 2
1 | Pemrenne mpakTHKO-OpUEHTHPOBAHHBIX 33/IaHUI HA aHAIIN3
(hakTOpOB, BIHAIONINX HA N3MEHEHHE CKOPOCTH XUMUIECKOM
peaximn
Pa3nen 6. PacTBopsbi 6
Tema 6.1. Conep:xaHue y4eOHOro MaTepuaJa 6
IlonsiTue o Jlexkuus 4
pacTBopax 1 | PacTBOpeHUe KaK PU3UKO-XUMHUIECKUH TIPOIECC OK-1
OK -2
OK -7

13




2 | TlpaBuia 3KOJIOTMYECKH 11e7IecCO00pa3HOro MOBEACHHS B OBITY
W TPYIOBOH MAEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO
3I0POBbSI M OKpYXKarolleld NPUPOIHOH CpEeAbl; ONacHOCTb
BO3/ICHCTBUSI Ha JKUBBIE OPTaHU3MBI OIIPEJIENICHHBIX BEIIECTB.
[IpakTryeckoe 3aHsTHe 2
1 | Pemenne npakTUKO-OpHEHTHPOBAHHBIX PACUETHBIX 3alaHHUIH
Ha pacTBOPEHI, UCIIONb3YeMbIE B OBITOBOU U
TIPOU3BOJICTBEHHOH JIEATEIFHOCTH YeJIOBEKa
Tema 6.2. Conep:xaHue y4eOHOr0 MaTepuaia 4
Uccnenosanue IIpakTHyecKkne 3aHATHS 4
CBOICTB 1 | IpuroroBneHue pacTBOPOB OK-1
pacTBopoB 8§ ) 3
2 | Pemenue 3a71a4 Ha IPUTOTOBJICHUE PACTBOPOB
Paznen 7 Xumus B ObITY U PON3BOJACTBEHHOM /1eITEJIbHOCTH YeJ10BeKa 6
Xumus B Obity n | CojiepkaHue y4eGHOT0 MaTepuasia 6
npoussozcTeHHO | Jlekumst 2
il JIedaTenbHOCTH 1 | Hogeiimue 1oCTHXEHUS XMMUUECKON HAYKH U XUMHYECKOH
—— TEXHOJIOTHH
ITpakTudeckoe 3aHaTue 4
1 | IMouck u aHATKU3 KEHCOB O MPUMEHEHUH XUMHUUCCKUX BEIIECTB OK -1
Y TEXHOJIOTHH ¢ yueToM Oymyuiel npodeccuoHaIbHOMI OK -2
JCATCIIBHOCTH 110 TEMAM OK — 4
2 | 3ammTa keiica: [IpencraBieHne pe3ylbTaToB pelICHHs OK -7
KelCoB (BBICTYIUIEHHE C Ipe3eHTaluel
[IpomexyToun JuddepeHurpoBaHHbIN 3a4eT
as aTTecTanusa
Bcero 72
2.4 ConepxaHue pa3iesioB y4eOHO# TUCHUNIMHBI
2.4.1 3aHATHS JEKIIMOHHOI0 THIIA
Ne Hammenosanue Conepxanue pasnena dopma
pasze paszena/TeMsl TEKYIII
na ero
KOHTPO
s
1 2 3 4
2 cemecTp
1 Pazgen 1. OcHoBBI CoBpemeHHass Moenb cTpoeHus aroma. CumBommyeckuid s3bk (P, YV, T
CTPOEHUs BeleCTBA |XUMHH. XHMHUYCCKHH 3JIEMEHT. OJEKTpOHHas KOH(Urypamus artoma.
Knaccnpukanmst XUMHYECKMX  DIIEMEHTOB  (Ss-, -, 0-31eMeHTsI).
BanentHpsle  SneKkTpoHBL. ~— BameHTHOCTB.  DNEKTpOHHAs  MPHpOAA
XUMHYECKOH CBSI3U. DIEKTPOOTPHUIATEIHHOCTh. BUIBI XMMHYECKOH CBS3H
(xoBaneHTHas, WOHHAs, METAJUTMYECKas, BOJOPOAHAs) W CIIOCOOBI ee
00pa3oBaHUA
2 Paznen 2. . Knmaccngukanus v THITBI XUMHYIECKUX PEAKIHNA C yIaCTHEM PV, T
Xumnyeckue HeopraHnueckux BemecTB. CocTaBleHHE ypaBHEHUH pEaKITHid
peakuuun COCAMHEHUS, PA3JIOKEHHA, 3aMEIICHIs, 0OMEHa, B T.4. PEaKIil TOPEHNS,
OKHCJICHUS-BOCCTAHOBIICHUSI.
YpaBHEeHUA OKHUCIICHHUSI-BOCCTAHOBJICHHS. Crenienp OKHCIICHHS.
Oxucnutens W BoccraHoBUTENb. (CoOCTaBieHHWE W ypaBHHBaHHE
OKHCIIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUH METOJOM 3JIEKTPOHHOTO
Oamanca. OKHCIHUTETFHO-BOCCTAHOBUTEBHEIE PEAKIUH B  TIPUPOJE,
TIPOMU3BOJICTBEHHBIX TPOIEcCax M KU3HEACATEIbHOCTH OPTaHU3MOB
Teopus snexTponuTHyeckoil  mucconuanuy. HMoHBL.  DIEKTPOIUTEI,
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HEDJICKTPOJIUTHI. PeaKHI/II/I noHHoro oobmena. CocTaBlIeHHE pCaKHI/Iﬁ
HOHHOI'O O0OMeHa OyTeM COCTABJICHUA HWX IIOJHBIX W COKPAIICHHBIX
HOHHBIX ypaBHeHI/Iﬁ. KucnorHo-ocHOBHEIE pCaKkuunun. 3az[aHm1 Ha
COCTaBJICHHUEC MOHHBIX peaKHI/II\/’I

Paznen 3 Crpoenue

" CBOIiCTBA
HEOPraHu4ecKuX
BelleCTB

[Ipenmer nHeopranmdeckord xumuu. Kiraccudukamuss HeopraHHYECKHX
BemlecTB. IIpocTele U cnokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX
BemecTB  (OKCHABL, THUIPOKCHUABI, KHUCJIOTHL, CONH). B3ammocBsi3b
HEOPraHWYECKHX  BEIIECTB.  ArperaTHble  COCTOSIHHSI  BEIIECTBA.
Kpucrammueckne u amopgHble BemecTBa. THMBI  KPHCTALTHYECKHX
pemierok  (aroMHas,  MOJEKyJspHas, HWOHHAs,  MeTalJIMdecKas).
3aBUCHMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAJLIMYECKOH
pemeTky. 3aBUCHMOCTh XMMHYECKOM AaKTMBHOCTH BELIECTB OT BHUJA
XMUMHYECKOM CBS3M W THIIA KPUCTAIMYECKOW pemerku. [IpudnHbI
MHOrooOpasusi BemecTB. Meramisl. O0mpe (uU3Mueckne ¥ XUMHYECKHE
cBoiictBa MerayioB. CnocoObl mony4eHHWs. 3HAYeHHE METaIOB H
HEMETaJJIOB B NMPHUPOJE U JKU3HEAEATENIBHOCTH YeJIOBEKa U OPraHHU3MOB.
Koppo3uss mMetanioB: BHIbI KOPPO3WH, CIIOCOOBI 3aIIUTHI METAIOB OT
koppo3uu. Hemeramnel. OOmme ¢Qusnyeckne W XHMHUYECKHE CBOMCTBa
HemeraioB. Tumuunele cBoWictBa HemeramuoB [V—  VII  rpymm.
Krnaccudukanmss W HOMEHKJIATypa  COSIMHEHUIA HEMETAJIJIOB.
KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B NMPHPOJE. XUMHYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HCOPIraHMYCCKHUX BEHICCTB (OKCI/IJIOB, TUAPOKCUIOB,
KUCJIOT, colieil u Jip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB MPOCTHIX
BEUICCTB, BOAOPOAHBIX COCHHHCHHﬁ, BBICHINX OKCHUIOB U THAPOKCHUIOB

PV, T

Paznea 4. Ctpoenue

" cBOiicTBa
OpraHU4YecKux
BelleCTB

IlosiBieHue U pa3BUTHE OPraHUYECKON XMMMHU Kak Hayku. IIpenmer
OpPraHMYECKOM XUMUU. MeCTO U 3HAaYE€HUE OPraHNYEeCKOW XMMUM B
CHCTEME ECTECTBEHHBIX HayK.

XUMHUYECKOE CTPOCHHE KaK MOPANOK COEIMHEHHUS aTOMOB B MOJIEKYJIE
COIIacHO WX BaJEHTHOCTH. OCHOBHBIE IOJNOXKEHHS TEOPUH XUMHUUYECKOIO
CTpOEHHSI opranmdeckux coeauHeHnii A.M. byrtieposa. YrimepomHsiit
CKEJIET OpPTraHUYEeCKOW MOJEKYJbl. 3aBUCHMOCTb CBOWCTB BELIECTB OT
XMMHUYECKOT0 CTpOeHHs MoJieKyil. M3omepust u u3oMepsl.

[ousitue o  ¢yHkuuonanbHoW — rpymme.  Pamukan.  [puniumnes
KJIaccu(pUKauu OpTraHUYEeCKHX COEIMHEHUH. MexnyHapoaHas
HOMEHKJIaTypa ¥ HPHHIMIIE HOMEHKJIATyphl OPraHUYECKUX COEIMHEHHUIL.
IlonsiTe 00 a3zoTcomepXkalMX COEAWHEHUSAX, OMONOTHYECKH aKTHBHBIX
BemecTBax (yriieBomax, j>KHpax, Oemkax ¥ Ap.), BBICOKOMOIEKYISPHBIX
COeAMHEHMsX (MOHOMEp, TONUMeEp, CTIPYKTypHOE 3BeHo). Dusmko-
XMMUYECKHE CBOWCTBA OPraHWYECKUX COEIMHEHUI OTIENbHBIX KIIACCOB
(ocobeHHOCTH  KJIaCCU(UKALMKM W HOMEHKJIATYPbl BHYTPH KJacca;
rOMOJIOTHYECKHH psii u  obmas ¢GopMmyna; u3oMepus; (Qu3ndecKue
CBOICTBAa; XMMHYECKHE CBOWCTBA; CHOCOOBI MOJYYEHHMS): IpEIeIbHbIC
YTJIEBOAOPO/IBI (aKaHbl M IUKJIOANKAHBI). ['OpeHne MeTaHa Kak OIUH U3
OCHOBHBIX HCTOYHMKOB TEIIa B MPOMBIIUICHHOCTH M ObITy. CBOWCTBa
MIPUPOAHBIX YIJIEBOAOPOJOB, HAXOKAEHHE B TNPHPOAE U IPUMEHEHHE
AJIKaHOB,;

— HempenenbHble (AJKEHbI, alKWHBI M AJKaJUeHbI) U apOMaTHYECKUE
YTIIEBOZOPOIBI. I'openne areTHIeHa Kak WCTOYHHK
BBICOKOTEMIEPATYPHOTO IUTAMEHH JUII CBapKd W PE3Kd METaJJIoB.
KHCIIOPOACONEpKAIIE COCAWHEHUs (CIUPTHI W (PEHONBI, KapOOHOBBIC
KACIOTBI W 3(UpBL, aNbIAECTHABI W KETOHBI, JKUPBI, YIJIIEBOJIBI).
[IpakTHueckoe TNpUMEHEHWE JTWICHIJIMKONS, TIMIepHuHa, (eHoma.
[Ipumenenne Ghopmanbaernia, areTatbIernaa, YKCYCHON KUCIOTE. Mbina
KaK CONIM BBICHIMX KapOOHOBBIX KHCIOT. Moromme CBOWCTBA MBIIA.
a30TCoNlepXKAIIe COCOUHEHUS (aMUHBI W aMWHOKHCIIOTBI, OEJKH).
BeicokoMonekysipHble COeTMHEHHs (CHHTETHYEeCKHEe M OMOIOrm4ecKu-
aKTHBHBIE). MOHOMEp, TOMUMEpP, CTPYKTYpHOE 3BeHO. [lommmepm3arms
STHJIEHAa KaK OCHOBHOE HAIpPAaBIICHNE €0 HCIOIb30BAHUS.

l'eHeTnueckass CBS3b MEXIy KiaccaMH OpPraHMYECKHMX COEAWHEHHH.
Brooprannyeckne coenmHenus. I[lpumeneHne um OMoNOrMyYeckass poib

P,V,T
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yrieBofoB. OKHUCIEHHE YIIEBOAOB — HCTOYHHUK OSHEPIMU IKHMBBIX
opranu3MoB. O0acTH MPUMEHEHUs aMUHOKHKCIIOT. [IpeBpaiieHust OeaKoB
MU B opraHu3Mme. buonornueckue (yHkuuu OenkoB. Buonornueckue
GyHKIMH SKUPOB. PONb OpraHUYecKkoil XUMHM B PEHICHHH MPOoOIeM
MHIIEBON 0€30IIaCHOCTH

Paznen 5
KnHeTnueckne "
TePMOIMHAMHYECKH
e 3aKOHOMEPHOCTH
NMPOTEKAHUS
XHMHYECKHX
peaxkuuii

CKOpOCTh peakIid, €€ 3aBHCUMOCTh OT Pa3JInYHBIX (DAKTOPOB: MPHUPOIIHI
pearupymoomurx  BEIECTB, KOHLUEHTPAllUd PpPEarupylrollux  BEIIECTB,
TEMIIEpAaTypbl M IUIOU[QJM PEAKIMOHHONM TMOBEPXHOCTH. TerioBbie
3(hhHeKTH XUMUYECKUX pPeaknuil. DK30- U SHIOTCPMHUCCKHUE, PCAKIIH.
OOpaTUMOCTh peakiuii. XUMHUYECKOE PAaBHOBECHE M €r0 CMEIICHUE IO
JICHCTBUEM  pPa3iIUUHBIX  (DaKTOPOB (KOHIICHTpPAIIUS PEAarcHTOB WM
MPOAYKTOB  pEakiMW, JaBlICHWE, TEeMIlepaTypa) i1  CO3JaHHA
ONTUMAJILHBIX YCJIOBUM MPOTEKAaHUS XUMHUYECKHUX MpoiieccoB. [IpuHImm
Jle llaTenwe

PV, T

Paznen 6. PacTBopbl.

PactBopenne kak ¢u3nko-xumuueckuid mpouecc. PactBopsl. CriocoObr
NPUTOTOBJIEHUsI  pacTBOpoB.  PactBopumocts.  MaccoBas  noist
pactBopeHHOro BemiectBa. CMBICT NOKa3aTels MpeNesbHO JOMYyCTUMOMN
KOHIEHTPAallAM W €ro HCIOJb30BAaHHE B OLEHKE OJKOJOrMYEcKOu
0€30MacHOCTH.

[TpaBuia 3KOJIIOTMYECKH 11e71€CO00Pa3HOro MOBEACHHS B OBITY U TPYJIOBOU
JIEATENIHOCTH B IIEJISIX COXPAHEHHS CBOErO 3JI0pPOBbS U OKpPYXKalOIeH
IIPUPOJHOM Cpenbl; ONAacHOCTb BO3JACMCTBUSI HA JKUBbIE OPraHU3MBI
OTpe/IeNIEHHBIX BELIECTB.

PelieHne npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUN HA pacTBOPHI,
HCIIOJIb3YEMBIC B 6BITOBOﬁ )51 l'[pOI/I3BOllCTBCHHOI71 JACATCIBbHOCTU YCJIIOBCKA

PV, T

Pasnen 7 Xumusi B
ObITY U
NPOU3BOACTBEHHOI
JesITeIbHOCTH
YeJl0BeKa

. Hoseiilune nocTukeHuss XUMUYECKOM HAYKU U XUMHUYECKOU TEXHOJIOIUU.
Posnb xuMuu B 00€Cried4eHUH SKOJIOrMIECKON, SJHEPreTHYECKOM U IHIIEBOM
Oe3omacHOCTH, pa3BUTUM MeaulwHbl. [lpaBuma momcka W aHanmM3a
XUMHUYECKOM WH(OpMAalMK W3 pa3IMYHBIX HCTOYHUKOB (HAay4dHas W
y4eOHO-Hay4YHasi JINTepaTypa, CpPEICTBa MaccoBOW HHQOpMAIU, CETh
Wntepuer)

[Mpumeuanue: T — TectupoBanue, P — Hanucanue pedepara, Y — yctHblit onpoc, KP — konTposibHas padora

2.4.2. 3aHATHS CEMMHAPCKOI0 THUIIA
— HE IPEAYyCMOTPEHBI
2.4.3. IlpakTnuyeckue 3ansaTusa (JIaboparopHble 3aHATHA)

CTpoeHus BellecTea»

COCMHEHUI N0 HOMEHKIIAType MEXIYHAPOAHOTIO COK3a TEOPETUUECKOW U
NPUKIATHOW XWMHHM WM TPHBHAJBHBIX HA3BaHUW I COCTABJICHHMS
XUMHYECKHX (OPMYT IBYXaTOMHBIX COCOUHEHUH (OKCHAOB, CYTb()HUIOB,
THAPUIOB W T.II.) M JPYrHX HEOPTaHHYECKHX COCAMHEHHH OTIEIbHBIX
KJIaCCOB.

[IpakTHyeckne 3aaHusi HA YCTAHOBJIEHHE CBSA3U MEXIY CTPOSHHEM aTOMOB
XVUMHYECKHX  3JIEMEHTOB M  TEPUOAMYECKHM HW3MEHEHHEM CBOKMCTB
XMMHYECKHX DJIEMEHTOB M WX COCJMHEHHWH B COOTBETCTBHH C TOJIOKEHUEM
[leproanaeckoif CHCTEMBI. COCTaBa BEIIECTB MOJEKYSIPHOH CTPYKTYPHI.

Ne HaumenoBanue Conepxanue pasnena dopma
pas pazmena/TeMbl TEKYILEro
Jen KOHTPOJIS
a
1 |2 3 4
2 ceMecTp

IIpakTH4eckue 3aHATHSA

1 Paszgen 1. Ocuosl | PelieHre 3aiannii Ha MCMOIB30BAHUE XUMUYECKONW CUMBOJIMKA W Ha3BaHwii [P, Y, T
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3akoH ABora/:[po U CICACTBUS U3 HETO.

Pa3nea 2.
XuMu4yeckne
peakmum»

KonmuectBennsie oTHOmEHNS! B XUMUAU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI
B XMMUH U pacyeThl 110 YPaBHEHUSIM XUMUYECKUX peakiuuii. Momb Kak
eIMHMIA KOJIMUeCTBa BenecTBa. MorsipHast Macca. 3aKOHBI COXPaHEHUS
Macchl ¥ 9Heprur. 3aKoH ABoraJipo. MoJspHbIi 00beM Ta3oB.
OtHocHUTeNbHas! TUIOTHOCTD T'a30B. PacyeTsl 0 ypaBHEHUSIM XUMHUYECKUX
PEaKuuii ¢ UCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B,
KonmuectBa BenlecTBa OOpaser peleHus 3a1aun: Berancnure 00beMbl
BOJIOPOJIA M KUCIIOpoAa (H.y.), KOTOpbIe 00pa3yroTcs pu pa3inoskeHnn90

T BOJIBL

. Jano: m - 90r. V=mnio * Va

V- 0?2 H2+ 02= 2H20

V- .H?xx90r

4r 36r 36r

Hro(O)=\36r.= V=* 22 45=

Hrio(H)= r.= V= *22 45n=

5. Brluncnenne MaccoBOii JJOJIM U MacChl pAaCTBOPEHHOT'O BELIECTBA
(pacTBOpHTENSN).

B Boze maccoit 200 r pacTBOpHIIM MMOBAPEHHYIO COb Maccoi S50 T.

BbIunciiuTe MaccoByIO JIOJIO TOBAPEHHOM COJIH B TIOJTY4EHHOM pacTBOpE.
Hano: Pemienuel. ns pemenus 3ajaqu UCTonb3yeM (HopMyJIbl:
mie- B3}

m(NaCl)=50r
W(B-Ba): m(p_ FIEI:I :
m(H,0) =200 r
Haiitn M(p-pa) = M(B-Ba) + M(p-11s).
w(NaCl)

2. OmnpezensieM Maccy pacTBopa:
m(p-pa) = m(NaCl) + m(H.0) =50 r+200r=250r.
3. OnpezensieM MacCOBYIO JIONIO COJTM B PacCTBOpE:

miMaCl)  &or

w(Nacly = MP-Pa) = 2801 = g2 (200).

Omeem: MaccoBasi 10JIs TIOBAPEHHOM COJNHU B MOTy4EHHOM
pactBope cocrasisiet 0,2 (20%).

vV, T

Pa3ngea 3 CtpoeHue u
cBoiicTBa
HEOPraHu4ecKUx
BelleCTB

1 HomeHknaTypa HEOPraHMIEeCKUX BEIECTB: HA3BaHHUE BELIECTBA UCXOAS U3
MX XUMHUYECKOH (DOPMYIIBI MM COCTABIEHHE XUMUIECKOH (hOPMYIIBI HCXOIS
13 Ha3BaHWUA BemecTBa 1o Mexxayrapoaaoi (MIOITAK) wmu TpuBHaibHOM
HOMEHKJIaType.

Pemenne npakTHYECKUX 3aJaHUA MO KIACCH(UKALMH, HOMEHKIATYpe H
XMMHUYECKHM (OpMylnaM HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KIAcCOB
(yrapHblii ra3, YIJIEKHCIBIH ra3, aMMHaK, TallleHas H3BECTb, HEralleHas
W3BECTh, NMTHEBAS COJA M JAPYIWX): HA3bIBaTh W COCTABISTH (HOPMYITBI
XMMHYECKHX BEIIECTB, ONPEENATh MPUHAIICKHOCTD K KJIAcCy.

Uctounnkn xummdeckord wuHpopMarmu (CpeacTB MaccoBOM HMH(popMaImm,
cetb UWutepHer wu gpyrue). Ilomck wHpopMammu TO HAa3BaHUSM,
HOCHTUPHUKATOpaM, CTPYKTYpHBIM (Gopmyram CocTaBieHHe ypaBHEHUH
XVMHYECKHX PEAKIMHA C yJacTHEM MPOCTHIX U CIOKHBIX HEOPTraHWYECKHX
BEIIECTB: METAJUIOB M HEMETAJIOB; OKCHIOB METAJIOB, HEMETAIIOB W
aMQOTEpHBIX  DJIEMEHTOB, HEOPraHMYECKHX KHCIOT, OCHOBaHMH U
aM(OTEPHBIX THAPOKCHIOB; HEOPTaHWYECKUX COJEH, XapaKTEepU3YIOMINX HX
CBOJCTBA.

Pemienne  mpakTHKO-OPMEHTHUPOBAHHBIX  TEOPETHYECKMX  3aJaHUA  Ha
CBOICTBa, COCTaB, MOJNydeHHE M OE30MacHOE HCIOJIB30BAHNE BAKHEHIINX
HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOH AEATETLHOCTH YeTIOBEeKa
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4 Pa3nen 4. Ctpoenne u| HoMeHkaTypa ~ OpraHM4ecKUX  COCAMHEHWM  OTAenbHBIX  KiaccoB |P, YV, T
CBOliCTBa (HaCHIIICHHBIC, HCHACHIIICHHBIC M apPOMATHUYECKHE YTIICBOMOPOJBI, CIHPTEHI,
OpraHUYeCcKuX (beHONBI, anbIeruabl, KETOHBI, KapOOHOBBIC KUCIOTHI M 1p.) CocraBiieHHe
BeIIeCTB» TTOJTHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYN OpPraHWYECKUX BEIICCTB

OTACTBHBIX KIJIACCOB, HCIIONB3YysSd WX HA3BaHUSA IO CHCTEMATHYCCKOH U
TPUBUAJILHOW HOMEHKJAType (3TWJIEH, aleTWIIeH, IIIHIEepUH, (eHou,
(dopManpaerny, YKCycHas KHCIIOTa, TDJIMIUH). Pacdersl mpocredmien
(hopMyITBI OpraHMYECKON MOJICKYIIBI, UCXOIS U3 IIEMEHTHOr0 cocTaBa (B %)

5 | Paspen 5|PemieHne TNpaKTUKO-OPMEHTUPOBAaHHBIX 3aJaHWi Ha aHanu3 (akTopos, | Y, KP
Kunernyeckue M | BIMSIIOIINX HA W3MEHEHHE CKOPOCTH XUMHYECKOW peakliy, B T.4. C TIO3ULIUH
TePMOIUHAMUYECKHE |OKOJIOTHYECKH IelIecO00pa3HOro IOBEACHHS B OBITY H  TPYIOBOM
3aKOHOMEPHOCTH JeSITENbHOCTH B LENAX COXPAHEHWS CBOETO 3J0pOBbS M OKpYyXKaromen
NMPOTeKAHUS MPUPOAHOI cpesbl.

XHMHYECKUX Perrenne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN HA MPUMEHEHUE TPUHITUIA

peaxkumii» Jle-lllaTtenbe sl HaXOXKIEHHS HANpPaBICHHWs CMEIIEHHS pPaBHOBECHUS
XMMHYECKOM peaknuuu M aHann3 (akTopoB, BIMSIONIMX Ha CMEIICHHE
XMMHYECKOTO PaBHOBECHSI

6 Pa3nen 6. PacTtBopbl | [IpuroroBnenue pacTBOpoB». vV, T

[IpuroroBneHre pacTBOpOB 3aJaHHOM (MaccoBOi, %) KOHIEHTpaIwu (C
MPaKTUKO-OPUEHTUPOBAHHBIMH BOIPOCAMH) U OMPEACICHUE CPEeIbl BOMHBIX
PacTBOpOB.
Pemienue 3ajjau Ha MPUTOTOBJIEHUE PACTBOPOB

7 ITouck m ananu3 KeWCoB O MPUMEHEHUH XUMHUYECKUX BellecTB U TexHonoruit | Y, KP

Pazgen 7 Xumus B N N

c ydyeroM Oyaymieidl npodecCHOHATBHOW JESITENbHOCTH 10  TeMaM:
Onity . " saxueitume CTPOUTENbHBIE MAaTEepHaNbl, KOHCTPYKIMOHHBIE MAaTEepUaIbL,
NPOU3BOJCTBEHHOM

KpacKH, CTEeKJIO, KepaMuKa, MaTepHajbl IS AJIEKTPOHUKH, HAaHOMaTepHAaJIbl,
?{Zﬁii‘li:gﬂn TEKCTHJIbHBIE BOJIOKHA, UCTOYHUKU 3HEPTUH, OPraHNYeCKHUe M MUHEpalIbHbIC

yI00peHus, IEKapCTBEHHbIE BELIIECTBA, OBITOBAsT XUMUSI.

3amura: [IpencraBienue pe3yabTaTOB PelIeHUs] KEHCOB B JOpME MUHH-
JIOKJIaJla C Ipe3eHTaluen

2.4.4. Conep:kaHue cCaMOCTOATEILHOM padoThI
CamocTrosiTesibHasi padoTa He MPeAyCMOTpeHAa

3. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MHA

Jia uzydenuss XUMUU TpeaycMaTpHUBAaeTCs HCIOJIb30BaHUE B y4eOHOM Ipoliecce
AKTUBHBIX U HMHTEPAKTUBHBIX (OPM MPOBEACHUS AYIUTOPHBIX M BHEAYAUTOPHBIX 3aHATUN C
1enbio GOPMUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00 yYarOMINXCS.
B nmnpomecce 00ydeHus mnpumeHsSIOTCS 0Opa3oBaTENbHbIE TEXHOJIOTUH JIMYHOCTHO-
NeSITeIbHOCTHOTO, pa3BUBAlOLIEro H mpobiemHoro oOyudeHus. OOs3areneH nabopaTOpHBIN
MIPAKTUKYM I10 pa3jeaM JUCHUTUIIHHEIL.

B y‘le6HOM mnmponecce Hapsaay ¢ TpaAulMOHHBIMHA O6paSOBaTCJ'ILHLIMI/I TCXHOJIOTUAMHU

HCIOJIB3YIOTCS KOMIIBIOTCPHOC TCCTUPOBAHUC, TEMATHUYCCKUC ITPE3CHTAUN, HHTCPAKTHBHBIC
TCXHOJIOTHUH.

3.1.00pa3oBare/ibHbIC TEXHOJIOTMHU NPU NMPOBEJICHUN JIEKIHN I

Bunbl npumeHsieMbIx Komn-Bo
Ne Tema 00pa3oBaTENBHBIX TEXHOIOTHIA gac
1 2 3 4
Pazpmen 1. O0mas u HeopraHUIeCcKast XUMUS KOMHB}OTepHLIe CUMYJISLINH, 2
1 IpYIIOBBIE AUCKYCCUH, pa3oop
KOHKPETHBIX CUTyallui
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Buns! npumenseMbIx Kon-Bo
Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHH qac
Tema 1.1. OCHOBHBIE IIOHATHS M 3aKOHEI Komnelotepubie cumynsiiuu, 2
2 TPYIIOBBIE AUCKYCCUH, pazoop
KOHKPETHBIX CUTYaLIMI
Tema 1.2. Tlepuoanueckuii 3aK0oH U KoMmbroTepHbIe CUMYIISINY, 2
3 IMepronudeckas cUCTeMa XMMHYECKHX IPYIIIIOBBIE AUCKYCCHH, Pa3bop
anemenToB [I. 1. MeHzeneeBa u crpoeHue .
KOHKPETHBIX CUTyallul
aToMa
Tema 1.3. CtpoeHue BemecTna KoMmbroTepHbIe CUMYIISIINHY, 4
4 TPYIIIOBBIE UCKYCCHH, pa3doop
KOHKPETHBIX CUTYaIIUI
Tema 1.4. Bona. PaCTBOpLI. KOMHBIOTepHI)Ie CUMYIIALINY, 2
5 | DmexkrponuTHYecKas AMCCOLMALIS IPYIIIOBBIEC AUCKYCCHH, Pa3Gop
KOHKPETHBIX CUTYaIIMH
KommnbrorepHbie cuMymsiin,
Tema 1.5. Knaccudukanms HeopraHn4ecKux 2
6 | oe y y IpYyIIOBBIE AUCKYCCUH, pa30op
JIMHEHMI ¥ UX CBOWCTBA N
KOHKPETHBIX CUTyallui
Tema 1.6. Xumuueckue peakuuu KomnsrotepHbie cUMymsiim, 4
7 TPYNIIOBBIE JUCKYCCHH, pa3doop
KOHKPETHBIX CUTYyaIIMH
Tema 1.7. MeTaibl U HEMETAIIIbI KOMHBIOTepHI)Ie CUMYJISIINH, 2
8 TPYNIIOBBIE AUCKYCCHH, pa3doop
KOHKPETHBIX CUTYyaIIMH
Pazpen 2. Opranudeckast XUMust KoMITbroTepHBIe CUMYITSIIHH, 2
9 TPYIIIOBBIE AUCKYCCHH, pa3doop
KOHKPETHBIX CUTYyaIUH
Tema 2.1. OcHOBHBIE OHATHS OPTaHUYECKOM KoMITbroTepHBIe CUMYITSIIHH, 2
10 | XMMHH 1 TEOPHS CTPOCHHS OPraHHYeCKHX I'PYIIIOBBIE AMCKYCCUH, pa3top
COCTMHEHUH o
KOHKPCTHBIX CUTyallun
Tema 2.2. YrieBogopoas! U MX IPUPOIHBIE KomnbroTepHbie CUMYIISIINH, 2
11 | MCTOIHHKH IPYIIIOBBIE AUCKYCCHH, pa3doop
KOHKPETHBIX CUTYyaIUH
Tewma 2.3. Kucnoponconepxariue KomnbroTepHbie CUMYIISIINH, 2
12 | OpTaHHICCKUC COCAMHCHUA I'PYIIIOBBIC AUCKYCCHH, pa3bop
KOHKPCTHBIX CI/ITyaI_II/Iﬁ
Tema 2.4. AzoTcomeprKamne OpraHnIecKre KomnelotepHbie cumynsuuu, 4
13 | coemunenus. lommeper IPYIIOBbIE AUCKYCCHHU, pa3doop
KOHKPCTHBIX CI/ITyaI_II/Iﬁ
3.2.00pa3oBare/ibHbIC TEXHOJIOITMHU NPU NMPOBEJICHUN MPAKTHYECKUX 3aHATHI
(mabopaTtopHbIX padorT)
Buns! npuMeHseMbIx Komn-Bo
Ne Tema 00pa3oBaTENBHBIX TEXHOIOTHIA gac
1 2 3 4
Hpakriaeckoe 3amatHe Ne 1 «OcHoBHble | KOMIBIOTEPHBIE CUMYIISALINU, 4
1 | MOHNTHIH U 3aKOHBD) IPYIIOBBIE AUCKYCCUH, pa3doop
KOHKPETHBIX CUTyallui
2 Hpakruaeckoe 3amstue Ne 2 «Pacdernsle | ['pyrnmoBbie AUCKYCCHH, pa30oop 4

3aJaYd HA HAaXO0KIeHHe OTHOCHTEJIbLHOM

KOHKPETHBIX CUTYaIIUH,
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Bunbl npumeHsieMbIx Komn-Bo
Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHH qac
MOJIEKY/ISIDHOH ~ Maccbl,  ONpejeieHHe | KOMMYHUKATUBHBIC TPEHUHTH
MAacCOBOW J0JIM XMMHUYECKHX JJI€eMEHTOB B
CJI0JKHOM BEIECTBEY.
IIpaktuueckoe 3anstHe Ne 3 «Ctpoenue KoMmbroTepHbIe CUMYIISIINY, 2
3 atoma u mnepuonuyeckuii 3axon JI.H. IPYIIOBEIE JIUCKYCCHH, pa360p
MenpeneeBay» .
KOHKPCTHBIX CUTyallun
IIpaktuueckoe 3ansTHe Ne 4 «OcobeHHOCTH KoMmbroTepHbIe CUMYIISINY, 2
4 | cTPoeHHsl JJIeKTPOHHBIX 000/10Y€K aTOMOB I'PYIIIOBBIE AHCKYCCUH, Pa3top
3JIEMEHTOB (0JILIIMX NTEPUOI0BY» .
KOHKPCTHBIX CUTyallun
IIpaktuueckoe 3aHATHE No 5 KoMmbroTepHbIe CUMYIISIINHY, 6
«IIpuroroBjieHNe CyCHeH3WH KapOoHaTa pa36op KOHKPETHBIX CUTYAIIHiA,
5 | xanemus B Bome. Iomydenme >MyJabCHH
JACJIOBLIC U POJICBBIC UT'PBI
MOTOpHOr0o Macja. O3HakoMJIeHHe CO
CBOHCTBAMM THCTIEPCHBIX CHCTEM»
IMpaxTrueckoe 3aHATHE Ne 6 | Kommbroreprpie cumysisinum, 6
6 «DIeKTpOTUTHI eCKAsI aucconmManms. | TPYNIOBBIE TUCKYCCUU, Pa30op
':‘)JIeKTpOJII/ITLI U HEIJICKTPOJUTHD» KOHerTHI)IX CHTyaHHf;I
2
[IpakTuueckoe 3aHATHE No 7 KommbtoTepHbie cuMymsmum,
7 | «IpurotoBienne pacropa  3anammoii | KOMMYHUKATHBHBIC TPEHUHTH,
KOHIEHTPALHI» pa3b0p KOHKPETHBIX CUTYAITHI
[Tpaktuueckoe 3ansitHe Ne 8 «XuMHUUYeCKHUe KOMHB}OTepH])Ie CUMYJISIINH, 4
8 CBOWCTBA KHCJIOT, OCHOBaHHWii, coJied B IPYIIOBEIE JUCKYCCHH, Pa36op
cBeTe Teopuu 3JIeKTPOTUTHYECKOMH .
KOHKPETHBIX CUTyallun
JHCCOLM AL
[Ipaxtuyeckoe 3anarue Ne 9 «Ilonsatue o pH KOMHBIOTepHBIe CUMYJISILIUH, 2
9 | pacTBOpa. Kucaornas, WeNOUHAsL, | rhyioBEIe QUCKYCCHH, Pa3top
HeliTpaJibHasA cpeAa pacTBOPOBY KOHKDETHBIX CHTYALHIT
[Ipaktnyeckoe 3amartue Ne 10 «Meton KOMHBIOTepHBIe CUMYJISIINH, 6
10 | 1exTponHoro fajaHca JJIsl COCTABJIEHHS IPYIIOBBIE TUCKYCCHH, Pa3bop
YpPaBHeHUi OKHUCJIUTETbHO- N
. KOHKPETHBIX CUTyallun
BOCCTAHOBHMTEJbHBIX PeaKIMii»
[Ipaktuyeckoe 3austue Ne 11 «OOpaTumbie KOMHBIOTepHBIe CUMYJISILIUH, 4
11 | ® HeoOparumble peakuuu. XHMHYECKOE IPYIIIOBBIE JUCKYCCHH, Pa36op
PaBHOBecHe U CIIOCOOBI €ro cMeIeHusD) .
KOHKPCTHBIX CUTyallun
[Ipaktuyeckoe 3ausaTue Ne 12 «MeTtaaabl U KomMmbroTepHbie CUMYIISITNH, 4
19 | HeMeTaLIbL 3aBucuUMOCTH CBOiiCTB I'PYIIIOBBIE AHCKYCCHH, Pa3top
rajoreHoB  OT HUX  TOJOKeHUsi B .
. KOHKPCETHBIX CUTyallun
NMePHOTUYECKOI CHCTEME»
IIpaktuueckoe 3aHIATHE Ne 13 KOMHBIOTepHLIe CUMYJISIIIAH, 4
13 | «A3rorosaenne MojeJiei MOJIEKYJI I'PYIIIOBBIE AHCKYCCHH, Pa3top
OpraHU4YecKHuX BellecTB» .
KOHKPCTHBIX CUTyallun
[Ipaktryeckoe 3anstre Ne 14 «IIpeneabHble KOMHBIOTepHLIe CUMYJIALINH, 4
14 | m HemnpeaeJabHbIe anudarTuyeckue I'PYIIIOBBIE AHCKYCCHH, Pa3top
YIJ1€BOIOPO/ABLI U HOMEHKJIATYPA AJIKAHOB) .
KOHKPCTHBIX CUTYyallun
IIpaktuueckoe 3aHITHC Ne 15 KOMHBIOTepHLIe CUMYJISIIHH, 2
15 «CO:IPH)KGHHLIC JHeHbl. XHMHUYEeCKHe I'PYIIIOBBIE AHCKYCCHH, Pa3top
cBoiicTBa OyTaauena-1,3 u usonpena» .
KOHKPCTHBIX CUTyallun
[pakrryeckoe 3amsaTue Ne 16 «IloayueHue u KOMHBIOTepHLIC CUMYJISIINH, 2
16 | cBoucTBa KHCIOPOACOREPRAUMX | rryrrToBBIE AUCKYCCHH, pa30op
OPraHUYeCcKuX COeIMHEeHHID) .
KOHKPCTHBIX CUTyallun
IIpaktuueckoe 3anstue Ne 17 «PemeHue KOMHB}OTepHLIe CUMYJISLINH, 6
17 | dxcnepumMeHTANIBHBIX 3aja4 Ha I'PYIIIOBBIE THCKYCCUH, Pa3bop
HaeHTUPUKATNIO OpraHUYecKHX

KOHKPETHBIX CUTYaIUH,
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Bunbl npumeHsieMbIx Kon-Bo
Ne Tema 00pa30oBaTENBHBIX TEXHOIOTHIA qac
coequHeHuii. PacnosHaBanue miacTMace M | KOMMYHUKATUBHBIC TPEHUHTU
BOJIOKOH»
Hpaxriaeckoe 3ansTie Ne 18 «Ioaydenne n | KoMIBIOTEPHBIE CUMYIISLIAH, 6
18 | CBONCTBA NOJTHMEPOB) IPYIIOBEIE JMCKYCCHH, Pa30op
KOHKPETHBIX CUTYaLIMI
JIaGoparopHoe 3ansitue Ne 1. Ucnbitanne | KoMIbloTepHBIE CUMYJISIINH, 2
19 | PACTBOPOB KHCJIOT HHAMKATOPAMH IPYIIIOBBIE AUCKYCCHH, Pa3bop
KOHKPETHBIX CUTYaLIMI
JlaGoparopnoe 3amsirme Ne 2. Peaxkumst | KommnbploTepHbIe CUMYIISIINH, 4
20 | 3AMeIIeHHsT Melu Kele3oM B PACTBOPE | rpyuroBpIe JUCKYCCHH, Pa3oop
MEHOTO Kynopoca. KOHKPETHBIX CUTYAIIMI
JlaGoparopnoe 3ansitme Ned. 3akainka u | KoMmbploTepHBIE CUMYJISIINH, 2
2] | oTHycK crajin. TPYIIOBBIE AUCKYCCHH, pa3doop
KOHKPETHBIX CUTYaIIMH
JlaGopaTopHoe 3aHsITHE Ned. | KoMnbroTepHBIE CUMYJISIIINH, 6
22 | O3HakomileHHe ¢ KoJuleKnueil o0pa3suos I'PYIIIOBBIE AHCKYCCUH, pa3top
He()TH U MMPOIYKTOB €€ MepepadoTKu. KOHKDETHBIX CHTYAIHit
JlaGoparopHoe 3ansitue NeS. PacrBopenne | KoMmbloTepHBIE CUMYIISIINH, 4
23 | IuepHHa B BOjE IPYNIOBbIE AUCKYCCHH, paz0op

KOHKPETHBIX CUTyallui

Hroro no xypcy

B TOM 4HCIIe HHTEPaKTUBHOE 00y4eHHe™

4 YCJIOBMSI PEAJIM3AIIAA ITPOT'PAMMBI YUEFHOM JTAUCIUILIAHBI

4.1 MarepuajJbHO-TeXHHUYECKAS

0a3a, HeoOXoamMasi JIJIs

00pa30BaTeIbHOI0 MPOIlecca 1Mo JUCIUTLTHHE
Peanmzanus ydeOHOW AMCHUIUTMHBI XUMHUsI TpeOyeT Haluuus y4eOHOro KaOWHeTa Jist
MPOBEICHUSI TEOPETUYECCKHX W MPAKTUYCCKHX 3aHATHH W JIa0OpaTOpUI0 COOTBETCTBYIOIIETO
npous.
VY4eOHblIif KaOMHET eCTeCTBEHHOHAYYHBIX TUCIUIUIMH BKIIOYAET:

AN DN B~ W —

7.

. MYJIbTUMEIMHHBIN TPOEKTOP, SKPaH;
. IEPCOHAJILHBI KOMITBIOTED;

. BeIX011 B lHTEpHET;

. yueObHas MeOelb;

. IOCcKa yueOHas;

. UnTepakrusHusiii o9kpan Hitachi FX-82 Star Board ,
[IIka¢ MeOenbHBIN ¢ METOANYECKUMU MaTepHUaIaMu.

8.ITpubop 1 mosydeHus ra3oB J1a00paTOPHBIH,
9.Habop MukponpemnapaTos,
10.2n1€KTpOHHBII TEpMOMETD,
11.OnexkrpoHHsbIe Becbl, Habop Mo 35ekTpoxumMum,
12.JlaTunku TemnepaTypsl,

13.pH-MeTp, OCBEIIEHHOCTH U BIaKHOCTH
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4.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 O0ecTieYeHus!

1. 7-zip (nuuen3us Ha anri. http://www.7-zip.org/license.txt)

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

3. Adobe Flash Player (nuuen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

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

5. Free Commander (siutien3us -
https://freecommander.com/ru/%d0%bb%d0%h8%d1%86%d0%b5%d0%hbd%d0%b7%d0%hb8%
d1%38f/)

6. Google Chrome (sunien3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoO0OaHOM J0CTYIIE)

8. Mozilla Firefox (nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM 1 JOIIOJIHUTEJILHOU YYEBHOM JINTEPATYPBI,
HEOBXOIUMOM 111 OCBOEHUS AUCLIAITJINHBI

5.1 OcHoBHasi iuTEpaTypa

- la6puensn, O. C. Xumus g8 npodeccuili U CHEIUATBLHOCTEH
TEXHUYECKOro mpoduiiss : y4eOHUK JUIsl MCIOJIb30BaHUS B y4eOHOM Ipoliecce
00pa3oBaTEIbHBIX YUPEKICHUN cpeHero npodecCHOHAIBHOIO 00pa3oBaHMsI Ha
0aze OCHOBHOTO 0O0mIero oOpa3oBaHUsA C TMOJYYEHUEM CPEIHEro OOIIero
obpazoBanus / O. C. I'abpuensn, U. I'. Octpoymos. — 8-e uzz., crep. — Mocksa :
Axkanemus, 2019.— 272 c.—  (ITlpodeccuonanpHoe oOpasoBaHue.
O6mieobpaszoBatenbHble AUCHUILIUHBL). — ISBN 978-5-4468-8453-7.

- Xumus ang npodeccuid U CrnenuanbHOCTEH €CTEeCTBEHHO-HAYyYHOTO
npoduis : y4eOHHUK JJIsl MCIIOJIb30BaHUS B YY4EOHOM Mpolecce 00pa3oBaTeNbHbIX
YUpPEXKACHUH CcpeAHero mnpodeccuoHaNbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO
o01rero oOpa3oBaHus ¢ TOJYYECHHUEM CpeHEro oOiiero oopa3oBaHus / peaaKkTop
O. C. T'abpuensn. — 6-¢ usxd., crep. — MockBa : Axamemus, 2019.— 400 c. —
(ITpodeccuonanbHoe oOpa3zoBanue. (OO1Ie00pa3oBaTENbHbIE TUCHUIUIMHBI). —
ISBN 978-5-4468-8425-4.

- MaptsinoBa, T. B. Xumusa. Yray6nenusiii ypoBenb. 10—11 kmaccsr :
yuyeOHUK  JiIs  cpemHero  oOmiero  oOpasoBanusi/  T. B. MapThiHOBa,
N. B. ApramonoBa, E. b. 'onyHoB ; nmox o6mieit pexakuueit T. B. MapTeiHOBOM. —
2-e w3A., wucnp. W jgom.— MockBa: FOpaiit, 2023.— 352c.-
(O6mieobpazoBarenbHbii  muki). —  URL:  https://urait.ru/bcode/530645. —
ISBN 978-5-534-16227-1.

5.2 NOMOJIHUTE/ILHAS JINTepPaTypa

1. I'muaka, H. JI. O6mas xumus. : yaeoHoe nmocodue / H. JI. ['muaka. —
Mockaa : KuoPyc, 2022. — 749 ¢. — URL.: https://book.ru/book/943894. — ISBN
978-5-406-09865-3.

2. Henucona, O. . Xumus : yue6nuk / O. U. JlenucoBa. — Mocksa :
KuoPyc, 2022. — 307 ¢. — URL: https://book.ru/book/944626. — ISBN 978-5-406-
10094-3.

3. Kokopesa, B. B. Xumus : yue6Hoe mocodue / B. B. Kokopesa. —
Mockga : KuoPyc, 2023. — 371 c¢. — URL: https://book.ru/book/947249. — ISBN
978-5-406-10075-2.

5.3 mepuoauvYecKHe U3TAHUA

XUMug u JKU3HB - XXI BEK. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=429810.
Hayka u LIKOJIA. — URL:

https://dlib.eastview.com/browse/publication/79294.
IMenaroruka. — URL: https://dlib.eastview.com/browse/publication/598.
[HIkoabHBIE TEXHOJIOTUHU. — URL:
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http://biblioclub.ru/index.php?page=journal_red&jid=429810
https://dlib.eastview.com/browse/publication/79294
https://dlib.eastview.com/browse/publication/598

http://dlib.eastview.com/browse/publication/18866.

5.4. IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJEKOMMYHUKANMOHHON CeTH
«HTepHET», HEOOXOAUMBIX IJISI OCBOCHHUS TUCUMILIUHBI

IBC «BOOK.ru» : [yueOnbie uznanus — kosuiekius st CIIO, xypHamsi] : cait. —
URL.: https://www.book.ru/cat/576.

IBC «Znanium.com» : [y4eOHbIe, HAy4yHbIC, HAYYHO-TIOMYJSPHBIE MaTEpPHAIbI
pa3IMYHBIX U3ATENLCTB, )KypHaibl] : caidT. — URL: http://znanium.com/.

9BC «(IOPAUT» : obpaszoBarensHas miathopMa : [ydeOHMKH M ydeGHBIE TOCOOHS
m3matenbcra «IOPAMTY, Memua-matepuansl, Tectsi] : caiit. — URL: https://urait.ru/.

IBC «YuuBepcurerckasa Ouméamoreka ONLINE» : [yueOHble, HayuyHble 37aHMUS,
MIEPBOMCTOYHUKH, XY/I0KECTBEHHBIE TMPOU3BEICHUS PA3IMYHBIX W3AaTeNbCTB; JKypPHAIIBL;

MYJIbTUMEANITHAS KOJUICKIMSI, KapThl, OHJIAMH-dHUIMKIONEIuu, cioBapu]| : caiit. — URL:
ttp://biblioclub.ru/index.php?page=main_ub_red.

IBC wu3pareabcrBa «JlaHb» : [ydueOHble, HayudHble W3/JaHUSA, EPBOUCTOUYHUKH,
XYyJ0’)KECTBEHHBIE TPOMW3BEICHUSI PA3TUYHBIX W3AATENbCTB; KypHanbi] : caiit. — URL:

http://e.lanbook.com.

HanmoHaabHAs DJIEKTPOHHAS OHOJHMOTEKA [BKIIOYAeT DIEKTPOHHYIO OHOIHOTEKY
muccepraumii PI'B] : denepanpHas rocymapcrBeHHas MHGOPMAIlMOHHAs CHUCTEMA : calr /
MunucreperBo  KyiubTypbl PD. — URL: https://rusneb.ru/ (docmyn — 6 uumanvuwvix 3anax
oubnuomexu unuana).

OnekrponHas Oubnmoreka ['TIMB Poccum : caiftr : [pecypc cBoGoaHoro mocryma] /
lNocynapcTtBenHas nmyoauIHas HUCTOpHUYECKAst onbmuoTeka. — URL:
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

Pycckas nuteparypa u ¢donpkiop : dyHIaMEHTalbHAs JJIEKTpOHHAs OWOIMOTEeKa
MOJTHOTEKCTOBasi MHGOPMAIIMOHHASI CUCTEMA : CalT : [pecypc cBoOoaHOTO noctymna] / MHCTUTYT
MUpPOBOI uTeparypsl M. A. M. T'opskoro PAH. — URL.: http://feb-web.ru/.

Hayunas nemarormyeckas DJIEKTpOHHAs  OuMOAMOTEKa :  MHOIO(MYHKIMOHAJIbHAS
IIOJIHOTEKCTOBAs MH(MOPMALIMOHHO-IIOMCKOBAs CUCTEMA IO NEJArOTMKE W ICHUXOJOTMHU : CaWT :
[pecypc cBoGoanoro gocrymnal. — URL: http://elib.gnpbu.ru/.

Hayunas oiexTpoHHasg OuOauoreka. MoHorpabuy, UW3JaHHBIE B HM3/1aTEILCTBE
Poccuiickoii Akagemuu EcTtecTBO3HAHMS : CaWT : [MOJUTEMATHYECKUH peCcypc CBOOOIHOIO
nocrynal. — URL.: https://www.monographies.ru/.

OnexrponHas oubanorexka TpyaoB v4éHbIX KyoOI'Y : [pecypc cBoOoaHoro mgocrymal //
KybGanckuii roCcyaapCTBEHHBIN YHUBEPCHUTET : CalT. - URL.:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6.

Math-Net.Ru : oOmepoccuiickuii moptan : WHOOPMAIMOHHAs CHUCTEMa J0CTyHa K
HayyHOUW nH(OpManmu mo mMareMartuke, ¢puszuke, HHHOPMAIUOHHBIM TEXHOJOTUSIM U CMEXKHBIM
HayKkaM : [pecypc cBoOoaHOoro nocrynal / Marematnueckuit uHCTUTYT UM. B. A. CrekioBa PAH.
— URL: http://www.mathnet.ru/.

Hayunas suexkrponHasi OmOamorexa mnyOaumkanmi «eLibrary.ru» : [poccuiickue
Hay4yHbIe >KypHAIbI, TPyAbl KOH(pepeHIMid — OoyblIas YacTh MpeACTaBlIeHa B CBOOOIHOM
JOCTYTIE; POCCUICKUI MH(DOPMAIIMOHHO-aHATUTHYECKUH MOPTAT B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIUINHBI, 00pazoBanus — Poccuiickas HanpoHanbHas 0a3a JaHHBIX HAYYHOT'O IUTHUPOBAHUS
(PUHI)] : caitr. — URL: http://elibrary.ru.

Ba3bl pannbix komnanuun «MBUC» : [poccuiickrie Hay4dHbIE SKYPHAIBI 110 BOIPOCAM
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http://dlib.eastview.com/browse/publication/18866
https://www.book.ru/cat/576
http://znanium.com/
https://urait.ru/
http://biblioclub.ru/index.php?page=main_ub_red
http://e.lanbook.com/
https://rusneb.ru/
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib
http://feb-web.ru/
http://elib.gnpbu.ru/
https://www.monographies.ru/
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://www.mathnet.ru/
http://elibrary.ru/

OCAarorukm  u 06Da30BaHI/ISI, 3KOHOMHMKH H d)I/IHaHCOB, I/IHd)ODMaLII/IOHHBIM TEXHOJOTUAM,
3KOHOMMUMKE u OpCAInpUHUMATEIILCTBY, O6H.[CCTB€HHLIM u T'YMAaHUTAapHbIM HayKaM,

uHIBUAyaIbHbIe n3nanus, Becthuku MI'Y, CIIOI'Y, craTuctuueckue usznanus Poccun u ctpan
CHI'] : caiit. — URL.: https://eivis.ru/basic/details.

KubepJlennnka : HaydHasi 3JIEKTPOHHAsE OMONIHOTEKA : [POCCUICKNE HAYYHBIE KYpPHAIIHI |
: caliT : [pecypc cBoboaHoro goctyna] . — URL: http://cyberleninka.ru.

DnekrponHas Oubnnoreka «Grebennikon» : [poccuiickue KypHAaJIbl 10 SKOHOMHUKE M
MenempkMenty] : caitt. — URL.: http://grebennikon.ru/journal.php.

UwnTanbHBIA 32)1 : HAIMOHAJIBHBIN MPOEKT COCPEIKEHMS PYCCKOM JIMTEPATYPhI : [PKYPHAJIBL,
aJbMaHaXM, Ta3eThl cBoOoJHOro jocryma] : cant / Coro3 mmcarernern XXI Bexka. — URL.:
http://reading-hall.ru/magazines.html.

Poccuiickoe odpa3oBanme : denepanbHBIA TOPTAI : [pecypc CBOOOTHOTO AOCTymal. —
URL.: http://www.edu.ru/.

Poccuiickas »JIeKTpoHHAs IIKOJA : TOCYIApCTBEHHAs oOpa3oBaTenbHas maTdopma :
CalT : [HOJIHBIM INKOJILHBIM KYpC YPOKOB — pecypc cBoboanoro jocrtymal. — URL:
https://resh.edu.ru/.

Hayka.p$ : obuimanbHbii caiT JlecaTriieTus HAYKH U TexHOoJorui B Poccun : [pecypc
cBoboanoro gocrynal. — URL: https://Hayka.pd/.

I'PAMOTA.PY : cnpaBouHO-MH(GOPMAIIMOHHBIA HMHTEPHET-TIOPTAN : CalT : [pecypc
cBOOOTHOTO AocTyma] / GYHKIIMOHUPYET TpH Mo iepkke MuHucTepcTBa uPpoBOTO Pa3BUTHS,
CBSI3M U MacCOBbIX KomMmyHHuKanui P®. — URL: http://www.gramota.ru.

Boabmas poccuiickasi SJHIUKIONEANs  [37EKTPOHHAS BEpCHsI CBOOOJIHOTO JOCTYyMa] :
cailt / MunuctepctBo KyiabpTypsl PO. — URL: https://bigenc.ru/.

JHuukigoneauym :  [OHoukionenuu.  CrnoBapu.  CropaBOYHUKH]| ©  CalT
[MOTHOTEKCTOBBINM pecypc cBOOOMHOTO moctyna] / m3maTenbcTBO «/lupekr-Memma» . — URL:
http://enc.biblioclub.ru/.

CJIOBAPU.PY : JWHTBHUCTHYECKHUU MpoeKT : caT / WMHCTHTYT pPYCCKOro s3bIKa
um. B. B. Bunorpagosa PAH. — URL.: http://slovari.ru/start.aspx?s=0&p=3050.

Kynerypa.P® : mopran kyaprypHoro Hacienus u tpaauinuid Poccun. Kuno. Myszew.
Mysbika. Teatpol. Apxutektypa. Jluteparypa. Ilepconsl. Tpaguuuu. Jlekiuu_: caiiT : [pecypc
cB0001HOTO jocTyna] / MunucreperBo KyiabTypsl PP. — URL.: http://www.culture.ru.

O¢uuuaabHblii  WHTEPHET-MOPTAA NpaBoBoi uHopmaunum :  (denepanbHas
rocynapcTBeHHass HH(GOpPMAIMOHHAs CHUCTEMa : CalT : [pecypc cBobogHoro gocrtymal. — URL:
http://pravo.gov.ru/.

Konekcet Poccuiickoit ®epepamuu : callt : [pecypc cBobOoaHoro mpoctymal //
OdunmanbHplii  UMHTEpHET-TIOPTAl  IpaBoBOM  uHpopmammu__ @ caiWt. —  URL:
http://pravo.gov.ru/codex/.

CoOpanue 3akoHonmatenbcTBa Poccuiickoit @exepanuu : ohUIUANBHBIE JJEKTPOHHBIC
BepcUH OroJUIeTeHEH : caiit : [pecype cBoboanoro moctynal. — URL: https://www.szrf.ru/szrf/.

Koncynprantllntoc : HekoMMepyeckHe MHTEpHET-BEpCHM CIIPAaBOYHON IPaBOBOM
CHCTEMBI : CaiiT : [pecypc cBoboaHOTO moctymal. — URL: http://www.consultant.ru/online/.

DuaekTpoHHbIi Katajgor [Ky6aHckoro rocyiapcTBeHHOr0 YHUBeEPCHTETa W
¢pummanos) // Dnexrponnas oubmmoreka Kyol'Y : caiit : [pecypc cBoboanoro gocrymnal. — URL:
http://212.192.134.46/MegaPro/Web/Home/About.
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6 METOJIMYECKHUE YKA3AHMS OB YYAIOILIUXCS IO OCBOEHUIO
JUCLUILINHDBI

HucuuruinHa «XuMHMsA» HaleneHa Ha (GOpMHpPOBaHHE MPO(ECCHOHATBHBIX 3HAHUMH,
YMEHUH, OIbITa IESTEIbHOCTH, TAKUX KaK CIIOCOOHOCTh AEMOHCTPALUU OOLICHAYYHBIX 0a30BbIX
3HAHUN €CTECTBEHHBIX HAYK, MaTEMaTUKH, [IOHUMAHUE OCHOBHBIX (PAKTOB, KOHLENIUI,
IIPUHLIAIIOB TEOPUU U T.J.

OOyueHue CTYIEHTOB OCYIIECTBISETCA 110 TPATUIIMOHHON TEXHOJIOTHUHU (JIEKIUH,
[IPaKTUKHU) C BKIFOYUEHUEM HMHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOUYKM 3peHHs MHCIOJIb3YEMBIX METOJOB JIEKIUU TMOJPA3IEISIOTCS CIEAYIOUIUM
oOpazoMm: HH(POPMAIMOHHO-OOBICHUTENbHAS JIEKIUS, IIOBECTBOBATENbHAsS, JIEKIUsA-Oecena,
npoOieMHast IeKIUsS U T. 1.

YcTHOE M3N0KEeHHEe ydyeOHOro maTepuaia Ha JIEKUHUU JIOJDKHO KOHCIEKTHPOBATHCS.
Cnymarb JEKUHI0O HY)KHO YMETb — IMOJJIEP’KUBAaTh CBOE BHHMMAHME, MOHATH M 3allOMHUTH
yCIIBIIIAaHHOE, YJIOBUTH May3bl. B mpolecce H3II0KEHHsI TNpEenoJiaBaTeleM JEeKIUU CTYAEHT
JOJKEH BBIICHUTh BCE HEMOHSATHBIE BOIPOCHL. 3alMChIBaTh COJAEPKAHUE JIEKIUH HYXHO
00s3aTeNbHO — 3alKMCH MOMOTAalT MOJIEP)KUBaTh BHUMAaHHUE, CIIOCOOCTBYIOT MOHUMAaHHUIO U
3alIOMUHAHUIO YCIJBIIIAHHOTO, MPUBOJUT 3HAHUE B CUCTEMY, CIyXaT OMOPOH Juid mepexoja K
6osee rI1y00KOMYy CaMOCTOSITEIbHOMY U3YYEHHIO TIPEeIMETA.

Metomyeckre peKOMeHIANU M0 KOHCTIEKTUPOBAHMIO JIEKIIUMN:

— 3aIUCh JOJDKHA OBITh CUCTEMHOM, MPECTABIATh CO00M COKpaIIEHHbII BapUaHT JIEKIIUH
npenojasatens. Heo0xoaumo ciymats, 00[yMbIBaTh U 3alMCHIBATH OJTHOBPEMEHHO;

— 3aIuCh BeAETCA OUYEHb OBICTPO, YETKO, 110 BO3MOKHOCTH KOPOTKUMHU BBIPAKEHUSIMU;

— HE MpeKpauias ClIyllaTh IMPernojaBaTelis, HYXKHO 3allUChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Henb3d 3ammchiBaTh cpa3y e BBICKa3aHHYIO MBICIb IpenojaBaTess, clenyer eé
MOHATH U TOCJIE 3TOr0 KPaTKO 3allicaTh CBOMMHU CIOBaMH MJIM CJIOBaMU IpernojaBarens. BaxHo,
YTOOBI B HEH HE OBLI MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

— MIMEHA, J1aThl, HA3BaHUs, BBIBOJIbI, ONIPEJICIICHUS 3alUChIBAIOTCSA TOYHO;

— clieiyeT oOpaTUTh BHUMaHUE Ha 0(OpMIICHHE 3alUCH JIeKuuu. [ kaxkaoro npeamera
3aBoAMTCA oOmas Terpagb. OTIMYHBIM OT OCTAIBHOTO I[BETA CIEAYET BBIACIATH OTIEIbHBIC
MBICIIM U 3arojIOBKH, COKpallaTh OTJENbHbIE CJIOBA M MPEAJOKEHMs, UCIOJIb30BaTh YCIOBHBIE
3HaKM, OYKBbI JIATUHCKOIO UM Tpeueckoro ajia(aBUTOB, a TaKXKe HEKOTOpble HPUEMBI
CTEHOrpa(huUecKOro COKpaIeHus CJoB.

[IpakTnyeckue 3aHATHS 10 JUCUUILIMHE «MareMaTHKay IPOBOJIATCS 110 CXEMe:

-YCTHBII OIIPOC [0 TEOPHU B Hayase 3aHATHS;

-paboTa B rpynmnax 1o pa3perieHuIo pa3InuHbIX CUTYALMH 110 TeMe 3aHsTus;

-pelieHue MpakTUYECKUX 3a/1a4;

-MHIUBUAyalbHbIC 3a1aHUs JUI IOJATOTOBKH K IPAKTUYECKUM 3aHATHUSM.

Lesnb MpakTUYECKOTrO 3aHATHUS - HAYYUTh CTYIEHTOB IPUMEHATh TEOPETHUYECKHE 3HAHUS
IIPU PELICHUN IPAKTUYECKUX 33]jad Ha OCHOBE PEaJIbHBIX JITaHHBIX.

Ha npakTuueckux 3aHATHAX IpeoO1aJatoT ClIe yoNue METOIbL:

-BepOasibHBIC (TIPE00IIaIAlOIUM METOJIOM JOJDKHO OBITh OOBSICHEHUE);

-TpaKkTHYecKue (MMChbMEHHBIE 3/JaHNs, TPYNIIOBbIE 3aJJaHUs U T. I1.).

BaxHbIM U1 CTyAeHTa SIBISETCS YMEHHE palMOHAIbHO MOJ0MpaTh HEOOXOIUMYIO
yueOHyto nuTeparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOUHUKAMH SIBIISIOTCS:

— Oubnmumoreunsle hou bl punnana Kyol'V;

— 3JIEKTpPOHHAsl OMOIMOTEeYHAas cucTeMa « Y HUBEPCUTETCKasi OMOIMOTeKa OH-TalH»;

— 3JIeKTpOHHasl OubnuoTteyHas cucrema MsnarenscTBa «JIaHby.

ITouck kHUr B 6ubIMoTeKe HEOOXOAUMO HAUYMHATH C U3YYEHUS MPEIMETHOTO KaTajiora u
CO3JIaHU CIIUCKA KHUT, TOCOOHIA, METOIMYECKUX MAaTEPUAIIOB IO TEME U3yUCHUSI.

[IpocMOTp KHHUTM HAuMHAETCS C TUTYJABHOTO JIMCTa, Clexyrouiero mnocie o6maoxku. Ha
HEM O0OBIYHO MOMEIAIOTCS BCE OCHOBHBIE JITAHHBIE, XapaKTEPU3YIOIINe KHUTY: Ha3BaHUE, aBTOD,
BBIXOJIHBIEC JIaHHBIC, JIaHHbIE O Tepew3naHuu U T.n. Ha oGopore TUTynbHOTO JMCTa Jaércs
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aHHOTAaLMs, B KOTOPOH YKa3bIBAE€TCs TEMAaTHKa BOIIPOCOB, OCBEUIEHHBIX B KHUI'E, ONPEACIAETCS
KpyI' 4yuTaTelel, Ha KOTOPbIA OHA paccuuTaHa. boiblioe 3HaYeHWEe UMEET MPEANCIOBUE KHUTH,
KOTOPO€ 3HAKOMHUT YMUTATElNs C JMYHOCTHIO AaBTOpPA, MUCTOPUEH CO3[aHUSl KHMIHU, PacKpbIBAaeT
conepxkanue. [IpounB mpeaucioBHe M MOJyYMB OOIIEE MPEACTABICHHE O KHUTE, CIEAyeT
oOparuThcst K oriaBieHuio. OryiaBjIeHWE KHHUTH 3HAKOMHUT 00y4aeMoro ¢ COJAEp)KaHHUEM U
JIOTUYECKOM CTPYKTYpOM KHHIH, MO3BOJISET BBIOpATh HYXKHBIM MaTepuan aias usydeHus. [on
W3/1aHUSl KHUTH TI03BOJISIET CYJIUTh O HOBU3HE Marepuana. UeM dyamie KHUra u3Iaércs, TeM
OO0JIBIITYIO IICHHOCTh OHA MPE/ACTAaBIIsACT. B KHUTE MOTYT OBITh MPUMEYaHUs, KOTOPBIE COAEPKAT
pa3auyYHbIE JOIMOJIHUTENbHbIE cBeieHNs. OHU MeyaTaoTcs BHE OCHOBHOIO TEKCTAa U Pa3bsCHSIOT
OTHeNnbHBIe BOIMPOCHL. llpeamerHsie M andaBUTHBIE yKa3aTeld 3HAYUTEIHHO OOJIEryaroT
MIOBTOPEHUE U3JI0KEHHOIO0 B KHMIE€ MaTepuajga. B KOHIE KHHMIM MOXET pacrnojiararbes
BCIioMoOraTenbHblil Marteprai. K HeMy OOBIYHO OTHOCSITCS MHCTPYKLHUHU, TPUITIOKEHUS, CXEMBI,
CUTYAI[MOHHbIE 337a4H, BOIIPOCHI JIJIsl CAMOKOHTPOJIS U T.JI.

Jlig aydinero mpeacTaBieHUs U 3allOMUHAHUSL MaTepHala 11eJ1ecoo0pa3Ho BECTH 3aliCH
1 KOHCIEKThI Pa3jIMyHOTO COAEpKaHUs, @ UMEHHO:

— IIOMETKH, 3aMEUYaHus, BblJIEJIEHUE IJIaBHOTO;

— IUIaH, TE3UCHI, BBIMUCKH, LIUTAThI;

— KOHCIIEKT, pabouas 3amuck, pedepar, J0KIaI, JEKIUs U T.1.

Uurarh yueOHUK HEOOXOAUMO BJIyMUYMBO, BHUMATEIIbHO, HE MPOITyCKasi TEKCTa, CTapasiCh
MOHATh KaXkaylo (¢pa3y, OJHOBPEMEHHO pa30upasi NpUMEpbl, CXEeMbl, TaOJHUIbI, PUCYHKH,
MpUBEAEHHBIE B yUeOHUKE.

OmauM #3 BaXHEHIIMX CPEICTB, CIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUWM, SBIISETCS
KpaTKasi 3allUCh MMPOYNTAHHOIO MaTepuaia — CocTaBlieHue KoHcnekTa. KoHCmeKkT — 3To KpaTkoe
CBSI3HOE H3JIOKCHHUE COJICpKAHUs TEeMbl, ydeOHWKA WJIM €ro 4acTH, 0e3 MoAapoOHOCTeH u
BTOpoCTeneHHbIX AeTaneil. [lo cBoel CTpyKType M MOCIEAOBATEIBHOCTH KOHCHEKT JOJDKEH
COOTBETCTBOBAThH IJIaHy ydeOHuKa. [103ToMy BakHO cHayajia COCTaBUTH IUIaH, a MOTOM IHUCATh
KOHCIIEKT B BHUJE OTBETa Ha BOMpOCH IUIaHa. Eciu yueOHHMK pa3znenéH Ha HeOosblIne
03arJIaBJICHHbIE YAaCTH, TO 3aroJOBKM MOXKHO paccMaTpHUBaTh KakK IMYHKTHI IUIaHA, a U3 TEKCTa
KQKJIOM 4aCcTH CIIeyeT 3alucaTh T€ MbICIN, KOTOPbIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.

TpebGoBaHMs K KOHCTIEKTY:

— KpaTKoCTh, CKATOCTh, L1€J1eCO00pa3HOCTh KayKI0T0 3alMCHIBAEMOT0O CIIOBA;

— COJIEP>KATEIbHOCTD 3alKCH- 3alHChIBAEMbIE MBICIH clieAyeT (OpMyIHpOBaTh KPaTKo,
HO 6e3 ymiep0a a1 cmbiciia. O0bEM KOHCIEKTA, KaK MPaBUIIO, MEHbIIIE H3y4aeMOro TeKcTa B 7-
15 pas;

—KOHCIEKT MOXET OBITh KaK MPOCTHIM, TaK U CIOKHBIM 10 CTPYKTYpE — 3TO 3aBUCHUT OT
COJICpaHUs KHUTH U e €€ NU3YUYCHHUS.

Metoanueckre peKOMEHAALMH 110 KOHCIIEKTUPOBAHMIO:

— MpeXJe YeM HauaTh COCTABJISATh KOHCIIEKT, Hy’KHO O3HAKOMHUTBCSI C KHUTOM, IPOYUTATh
e€ cHavaJjia 10 KOHI[A, OHATh IPOYUTAHHOE;

— Ha 00JIOXKKE TeTpa/y 3alHUChIBAIOTCS Ha3BaHUE KOHCIIEKTUPYEMOW KHUTH U UMsI aBTOPA,
COCTAaBJISIETCS TUIaH KOHCIIEKTUPYEMOIO TECTA;

— 3aMMcH JIydlle JiesaTh NpH NMPOYTEeHUHN HE OJHOr0-/IBYX ab3aleB, a Iieforo naparpada
WJIY TJIaBbI;

— KOHCIIEKTHPOBaHUE BEAETCS HE C LENbI0 UMETh ONpENeNEHHBIN 3amnucu, a s Oosee
IIOJIHOTO OBJIAJICHUS COJEP)KAHUEM H3Yy4aeMOI0 TEKCTa, MO3TOMY B 3aIHUCSAX OTMEYaeTcs H
BBIJIENISIETCS] BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO 0COOEHHO MPUBJIEKJIO BHUMAaHUE,

— IOCJIe TOTO, KaK CJieJlaHa 3aluch coJiepKaHus naparpada, riaBbl, CleAyeT MepeunTarhb
e, 3aTeM CHOBa OOpamarbCsi K TEKCTy M TPOBEPUTH ceO0s, MPaBWIBHO JIM H3JI0XKEHO
COJIep’KaHuE.

TexHuka KOHCIIEKTHPOBAHMSL:

— KOHCHEKTHPYS KHUTY 00JIbIIOr0 00bEMa, 3aluch CleyeT BECTH B 00IIel TeTpaiy;
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— Ha KaXJO0W CTpaHULE CJIeBa OCTAaBJISAIOT NOJS MMpuUHOM 25-30 MM 11 3amucu
KOPOTKHX I0/3ar0JIOBKOB, KPATKMX 3aMEYaHUi, BOIIPOCOB;

— KaX/1as CTaHULa TETPaaAu HyMepyeTcs;

— JUIsl TIOBBIILIEHUS YUTAEMOCTH 3allCH OCTABJSIIOT HMHTEPBAJIbl MEXAY CTPOKAMH,
a03anamMu, HOBYIO MBICIb HAUUHAIOT C «KPACHOW» CTPOKH;

— IpU KOHCHEKTUPOBAHUU IIMPOKO HCIOJIB3YIOT PA3IMYHBbIE COKpAILlEHUS U YCIOBHBIE
3HaKM, HO He B ymep0 CMbICOy  3alMCaHHOrO. PexomeHnayeTrcs  NPUMEHSTh
o0mIeyrnoTpeOuTeNbHbIE COKPAIICHHSI, HAaIpUMep: M.0. — MOKET OBITh; TOC. — TOCY/AapPCTBEHHBIN;
1.0. — TOJKHO OBITH U T.I.

— HE CIIeAYeT COKpaIlaTh UMEHA U Ha3BaHUS, KPOME OUYEHb YaCTO MOBTOPSIOLINXCS;

— B KOHCHIEKTE HE JOJDKHO OBITh MEXaHMYECKOTO IIepenuChIBaHUS Tekcra 0e3
IIPOJyMBIBAHUS €r0 COJIEP’KaHUS M CMBICIIOBOTO aHAIN3A.

Jiia  HanucaHust pedepara HEOOXOAMMO BBIOpaTh TEMy, COIJlacoBarb €€ ¢
MIpenoaaBaTesieM, 1Mog00paTb HECKOJIBKO UCTOYHUKOB MO TE€ME, BBIMOIHUTH aHAJIU3 HUCTOYHHKOB
10 pelIeHHIo MPoOIeMbl, 000CHOBATh CBOIO TOUKY 3pEHUS Ha pelIeHre IpoOIeMBbl.

VYyamuecss sl MOJHOIIEHHOTO OCBOEHUSI YUeOHOro Kypca XHMHS JIOJKHBI COCTABISAThH
KOHCIIEKThl KaK IpH MPOCIYIINBAHUU €ro TEOPETHYECKON (JIEKIMOHHOW) 4YacTH, TaKk U MpHU
MOJITOTOBKE K MPAKTUYECKUM 3aHATUSAM. JKenareiabHO, YTOObI KOHCHEKTHI JEKIUNH U CEMHUHApPOB
3aMMCHIBAJINCH B JIOTHYECKOM MOCIEN0BAaTEIbHOCTH M3YUEHUSl Kypca U COJEp>KaluCh B OJHOMN
TeTpaau. 1o obecneuuT 6osiee MOJHYIO MOATOTOBKY, KaK K TEKYIIMM Y4eOHBIM 3aHATHSAM, TaK U
CECCHOHHOMY KOHTPOJIO 3HAaHUM.

OO61ue mpaBuiia BBIMOJIHEHNS MUCbMEHHBIX paboT

Ha mepBoM 3aHATUHM CTYAEHTHI JOJKHBI ObITH MPOUH(YOPMHPOBAHBI O HEOOXOIUMOCTHU
coOIoIcHUS HOPM aKaJeMHYeCKON STUKU U aBTOPCKHX IpaB B Xoje o0ydyeHus. B yacTHocTH,
MIPEIOCTABIISIFOTCS] CBEICHUS:

- obmras nHpopmaIus 06 aBTOPCKUX MpaBax;

- MpaBUJIa LUTUPOBAHUS;

- npaBuiia 0(OPMIICHHSI CCHUIOK;

Bce nmetronuecs: B TEKCTe CHOCKH TIIATEIbHO BBIBEPSAIOTCSA U CHAOXKAIOTCS «apecaMm.

Hegonyctumo BkiIo4aTh B CBOIO pabOTy BBIIEPKKH M3 PabOT JIpyrux aBTOpOB Oe3
yKa3aHUs Ha 3TO, MEpecKas3blBaTh UYKYIO pabOTy ONU3KO K TEKCTy 0e3 OTCBHUIKM K Hel,
UCII0JIb30BaTh Yy)KHE Heu 0e3 yka3aHHUs MEepBOMCTOYHHKOB (3TO KacaeTcsi M HMHGOpMaluH,
HaliienHoi B UHTepHeTe). Bee ciydan maruarta 10/HKHBI ObITh HCKITFOUYCHBI.

Criucok MCHOJIb30BaHHOM JUTEPATYphI JI0JDKEH BKIIOYATh BCE HCTOYHMKU MH(OpMAIIUU,
W3YYEHHbIE U MpopaboTaHHbIE CTYACHTOM B IPOIECCE BBIMOJHEHHUS PalOOThl, U JOKEH ObITh
cocraBneH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduyeckas ccpuika. OOuiue
TpeOOBaHUS U MPABUIIAN.

TpeboBanus K HanMcaHuIO pedepara

Pedepar mo ganHOMy Kypcy SBIS€TCS OJHUM M3 METOJOB OpraHu3aluu
CaMOCTOSITEILHOM pabOTHI.

Tembl pedeparoB SBIAIOTCA JOTOJHUTENBHBIM MAaTEPUAIOM Uil WM3YYEHUS JaHHOU
IMCUUIUIMHBL Pedepart ornieHnBaeTcs B 0/iuH 0ajljl B OLIEHKE UTOTO 3K3aMeHa

Pedepar gomkeH ObITh HOJATOTOBJIEH COTJIACHO TEME, MPEATIOKEHHON MpenojaBaTesieM.
JlommyckaeTcst  caMOCTOSITENIbHBIM  BBIOOD TeMbl pedepara, HO IO COIVIACOBAHMIO C
IIPETIOIaBaTENEM.

Jlns wHammcanus pedepara CTyIEHT CaMOCTOSTENbHO TMOJAOMpPAaET HCTOUYHUKH
nHpopMaluu 1o BeIOpaHHOU TeMe (JuTeparypa yueOHas, nepuoandeckas u MHTepHeT-pecypcbl)

O06mnem pedepata — He MeHee 10 crpanun popmara. A 4.

Pedepar nomkeH UMeTh (TUTYAbHBIN JTUCT, COAEPIKaHUE, TEKCT AOJDKEH ObITh pa3OuT Ha
pa3aelibl, COrJIACHO COAEP KAHUIO, 3aAKJIFOUEHUE, CIIUCOK JIUTEPATYphl HE MEHEE 5 UCTOYHUKOB)

Ob6cyxaeHue TeM pedepaToB MPOBOJUTCS Ha TEX NMPAKTHUECKUX 3aHATUAX, IO KOTOPHIM
OHHU paclpesieNieHbl. DTO sABJsieTcss 00s3aTelbHbIM TpeboBaHueM. B ciydyae He mpencTaBlieHUs
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pedepara coriiacHO YCTaHOBJICGHHOMY Tpaduky (0e3 YBaXHUTECIbHOU NPUUYUHBI), yJaIIANCS
00s13aH MOATOTOBUTH HOBBIH pedepart.
WNudopmanus no pedepaty He AopKHA mpeBbimarte 10 MuHyT. BricTynaromuid qopKeH
MOJITOTOBUTH KPATKUE BBIBOJIBI IO TEME pedepara sl KOHCIIEKTUPOBAHHUS.

Cnada pedepara npernoaaBaremnto o0s3arenbHa.

7.0HEHOYHBIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTH

7.1 llacnopt ¢oHIA OLIEHOYHBIX CPEICTB

No HanmeHnoBanue o1ieHOYHOTO
KonTtponupyemsie pazniessl (TeMbI) TACIUTLTAHBI
/11 CpeaCTBa
Brenenne
8 Koncnekr
. OCHOBHBIC TIOHSITUS U 3aKOHBI
1 IIpakr. 3ansTHE, TECT
. [lepnoanueckuit 3akoH u [lepnoanueckas cucrema .
@pPOHTANBHBIN OINIPOC, MPAKT.
2 xuMudeckux dementoB [[. . MenneneeBa u
3aHATHE, KOHCIIEKT
CTPOCHHE aToMa
Crpoenue BeniecTna
3 p [Tpakt. 3ansiTHE, KOHTP.paO.
Bopna. PactBopsl. DiieKTponuTH4ecKas JUCCOMAIs
4 a p p a tan [Ipe3eHTanmu, .MpaKT. 3aHATHE
Knaccudukarus HeopraHM4eCKUX COSTMHEHUN U X [IpakT. 3aHsTHE, AaHAINU3 U
5 CBOMCTBa OIIeHKa JTA00OpaTOPHOM
paboThI.II.0.
XUMUYECKUE peaKluu [TpaxT. 3aHsTHE, aHAIHU3 U
6 pacTeHHid, )KUBOTHBIX U MUKPOOPTaHU3MOB OIICHKA JIabopaToOpHOU
paboThI.II1.0.
Koncnekr, [Ipakt. 3ansitue,
7 Mertasibl 1 HEMETaJUIbI aHaJIU3 U OIIEHKA JIa00paTOPHOM
paboThI.II.0.
OCHOBHbIE IOHATHUSI OPraHUYECKON XUMHUH U TEOPHSI
8 . [TpakT. 3aHsTHE, TECT
CTPOEHUS] OPraHNYECKUX COCTMHEHUN
[TpakT. 3aHsTHE, aHATH3 U
9 VYTreBoa0po/ibl U UX TPUPOJHBIE UCTOUYHUKHU OIICHKA JIabOpaTOpHOU PabOTHI.
1.0.
[TpakT. 3aHsTHE, aHATHU3 U
10 Kucnopoacoaepxaniue opraHU4ecKue CoeAMHEHUS OIICHKA JIabopaTopHOU
paboThL.IL0.
A30TCcoaepKalle OPraHnYeCKUe COEqMHEHUS.
11 ACDRAne op g ITpaxt. 3aHsTHE, TECT

ITomumepsl

7.2. Kputepun oleHKH 3HAHUI

KOHTpOJ'IL U OHCHKa pPE3YJIbTATOB OCBOCHUS y‘-IC6HOﬁ AUCHUINIMHBI OCYIICCTBIIAICTCA
npenoaaBaTejieM B IIPOUCCCC MPOBECACHUS IMMPAKTHUICCKUX pa60T, TCCTUPOBAHU, CO6CCCI[0B8.HI/I$I
o pe3yjibTaTaM BbIIIOJIHCHU A ﬂa6opaToprlx pa60T, a TAaKXXC PpCHICHUA 3ada4d, COCTABJICHUA
pa6oq1/1x Ta6J'II/II_[ n IIOArOTOBKH COO6H.[CHHI>1 K YPOKY. 3HaHuA CTYACHTOB Ha MNPAKTHUUCCKHUX
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3aHATUSAX OLIEHUBAIOTCA OTMETKAMH
«HEYIOBJIETBOPUTEIBLHO.

COTIIMYHO», «XOPOLIO»,

«YIOBJIETBOPUTEIIBHO» U

O1neHka «OTJIIMYHO» BBICTABIIIETCS, KOTJIA CTYJCHb MOKa3bIBAET IIyOOKOE BCECTOPOHHEE

3HaHWE  paslena  JAUCHUIUIMHBI,  O0s3aTeNbHOW U

JIOMOJIHUTEIBHON

JUTEPaTypBhl,

APTYMCHTHUPOBAHO M JIOTUYCCKU CTpOfIHO H3J1aract Marcpuall, MOXCT MPUMCHATbL 3HAHUA A

aHaJIM3a KOHKPETHBIX CUTYalUN.

OneHka «XOpolIo» CTaBUTCS MPU TBEPABIX 3HAHUAX pas3zelia TUCLUILUIMHBI, 00sA3aTeIbHOM
JUTEpaTyphl, 3HAKOMCTBE C JOIOJIHUTEIBHOW JINTEPATYPOU, apryMEHTUPOBAHHOM W3JI0KEHUH
Marepuaia, YMEHUH IPUMEHNATDH 3HAHUS Ul AaHAJIN3a KOHKPETHBIX CUTYallUM.

OneHka «yIOBJIETBOPUTEIBHO» CTABUTCS, KOIJA CTYJEHT B OCHOBHOM 3HAeT pazJieln

AUCHUIUIMHBI, MOXET MPAKTHUYCCKU IPUMCHUTL CBOW 3HAHUA.

OHCHKa - HC 3a4YTCHO CTAaBUTCA, KOrJa CTYACHT HE€ OCBOWJI OCHOBHOT'O COACPIKAHUSA

npeaMeTa U ci1abo 3HaeT U3y4aeMblil pa3ien AUCLIUIIITNHBL

Pe3ynbrarsl 00yueHus
(0cBOEHHBIE YMEHUS, YCBOEHHBIE 3HAHUS)

DOpMBI U METOJIBI
KOHTPOJISI U OLICHKU
pe3yNbTaTOB OOyUEHUS

YMECHHSL:

YMeHue 1aBath oNpe/IelIeHue U ONIEPUPOBATH CIICTyFOIIHMH
XUMHWYECCKHUMU IMOHATHUAMU: BEIIECTBO, XUMHUYECKHI DJIEMCHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIIBHBIC aTOMHAs M MOJICKYJISIpHAsT MacChI, HOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKas CBA3b, DJICKTPOOTPUIATCIIBHOCTD,
BAJICHTHOCTB, CTCIICHL OKWCJIICHUA, MOJIb, MOJISIPHAsA Macca, MOJ'IS[pHBII\/’I
00beM ra3000pa3HBIX BEUIECTB, BEIIECTBA MOJIEKYISIPHO- TO U
HEMOJICKYJIIPHOTO CTPOCHUSI, PACTBOPHI

YCTHBIN KOHTPOIIh
(MHIMBUTyaJIbHBINA U
(pOHTATIBHBIN).
BrinosiHeHne TeCTOBBIX
3aJaHuH.

dopMyIHMpOBaHKE 3aKOHOB COXPaHEHHUS MAaCChI BEIIECTB U TOCTOSTHCTBA
COCTaBa BEIIECTB. Y CTAHOBKA MPUIMHHO-CIICICTBEHHON CBSI3U MEXITY
COJIEpKaHUEM ITUX 3aKOHOB W HAITMCAHUEM XUMUYECKUX (OPMYIT U
ypaBHEHUH. Y CTaHOBKA 3BOJIIOIIMOHHOW CYIITHOCTHA MEHAEJICEBCKON 1
COBpPEMEHHOU (HOPMYIMPOBOK Iepruoandeckoro 3akona /1. U.
MenneneeBa. O0bsicHeHHE (PU3UIECKOTO CMBICIIAa CHMBOJIUKH
MePUOANYECKON TaOIHIBI XMMUYECKUX d1eMeHToB J[. Y. MennaeneeBa
(HOMEpOB 3J1e- MEHTA, NIePUO/Ia, TPYIINBI) U YCTAHOBKA MTPUYHHHO-
CJICJICTBEHHOM CBSI3M MEK]Iy CTPOSHHUEM aToMa M 3aKOHOMEPHOCTSIMHU
W3MEHEHHUS CBOUCTB 3JIEMEHTOB U 00Opa30BaHHBIX MU BEIIICCTB B
MepHoIax U IpyIax.

O1ieHKa pe3yJIbTaTOB
MPAKTUYECKUX 3aHATHIA.

VcraHoBKka 3aBUCHMOCTH CBOMCTB XMMHUUYECKHX BEIIECTB OT CTpPOC- HUA
aTOMOB O6p213y}0H_II/IX X XUMHUYCCKHUX 2JICMCHTOB. XapaKTepI/ICTI/IKa
BaKHEHIITNX TUIIOB XUMHUYECKUX CBS3€Hl M OTHOCHUTEILHOCTH 3TOM
tunojgoruu. O0bsICHEHNE 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa
" CTPOC- HUS KPUCTAJUIMYCCKUX PCUHICTOK.

HabGnronenue u o1ieHKa
BBITIOJIHEHUS
MIPaKTUYECKUX
IEUCTBUIA.

OObsicCHEHHE CYIIHOCTH XUMHUYECKuX mpoueccoB. Knaccupukarus
XUMUYECKUX PEaKIMii 0 pa3InYHbIM PU3HAKaM: YUCIY U COCTaBY
MPOIYKTOB U PEAareHToB, TEIIOBOMY 3(deKTy, HarpaBieHuto, (ase,
HaJIMYUIO KaTaJau3aTopa, U3MEHEHHUIO CTETIEHEN OKHMCIIEHUS DJIEMEHTOB,
00pa3yIoIIMX BeIeCTBA. Y CTaHOBKA ITPU3HAKOB OOIIEr0 U pa3IMyHOIro
B TUIOJIOTUU PEAKLIMH [yl HEOPraHUYECKON Y OPraHM4eCcKON XUMHUH.

Y CTHBII KOHTPOJIb
(MHIMBUTyaTIbHBIN U
(pOHTAIBHBIN).
IToaroroska
COOOIICHUH.
BrinosiHeHNE TECTOBBIX
3alaHu M
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JIeMOHCTpUPOBAaHHUE YMEHUS IIOCTAHOBKH LIEIIEH AEATEIBHOCTH, ITonroroska
IJIAHUPOBAHUS COOCTBEHHOM EATEIbHOCTHU AJISl JOCTHXKEHUS COOOLICHUH.
IIOCTaBJICHHBIX LIEJIEH, IIPEIBUICHHS BO3MOKHBIX PE3yJIbTaTOB 3TUX [Touck napopmanuu B
JNEUCTBUN, OPraHU3alui CAMOKOHTPOJIS U OLICHKH IIOJTy4EHHBIX WNHurepHere.

pe3yIbTaToOB BrinosiHeHHE TECTOBBIX
3aJaHUI

BOCHPUHHUMATDb X1 Ha OCHOBEC IOJTYYCHHBIX 3HAHUM CAMOCTOSATEILHO HOIIFOTOBKa

OLICHMBATh HH(MOPMAIIHIO, COEpKaITyrocs B coodrenmsx CMU, COOOIIEHU.

HNHTrepHeTe, HaydHO-TIONYJISIPHBIX CTAThsIX [Touck uadpopmanmu B
WHrepHere.

7.3. OeHoYHbIE CPECTB IJIA MPOBEACHUA TeKYlIeld aTTeCTAlNU

Texymuii KOHTPOJIb MOKET IPOBOJAUTHCS B popMe:
-(ppoHTaNBHBIN ONPOC
-MHAUBUYJIbHBIA YCTHBIN ONPOC
-IMUCbMEHHBIA KOHTPOJIb
-TECTUPOBAHUE IO TEOPETUYECKOMY MaTepHaLy
-IipaKTU4eckas (JabopaTropHas) padboTa
-3amuTa pedepara,
-3aII1Ta BBITOJIHEHHOTO 3aJ]aHMs,

-pa3paboTka mpooeMsl Kypca (cooOIeHue).

dopma Bnagenus JInunele kauecTBa Tpumepst
aTTeCTALIN 3HaHUA Ymenus (HaBbIKH) cryzenta OLIEHOYHBIX
CpenCTB
VYceTHbIif Kontpomns 3Hannit OreHKa yMEHUS Orenka HaBBIKOB | OreHka Kontpomisusie
(MMCBMEHHBIH) | TO OTIpeaeIeHHBIM paznuyaTh paboTsI ¢ CIOCOOHOCTH BOIIPOCHI I10
orpoc 1o | mpodiaemam KOHKpETHBIE JIUTEpaTYPHBIMU OIIEpaTHBHO U TeMaM
TeMaM TOHSTHUS UCTOYHUKAMHU Ka4eCTBEHHO HpUIararTcs
OTBEuaTh Ha
MOCTaBJICHHbIE
BOIIPOCHI
Pedepars Kontpoms 3Hanmi OreHKa yMEHUS Orenka HaBBIKOB | OrieHKa Tembl pedepaTon
TI0 ONPENICNIEHHBIM | Pa3iMyaTh paboTsI C CIIOCOOHOCTH K MpUIaTarTCs
npobiaeMam KOHKPETHBIE JIUTEpaTYPHBIMH CaMOCTOATEIBHON
TIOHATHSA HCTOYHUKAMHU pabote u aHanU3y
JIUTEPaTYPHBIX
HCTOYHHKOB
[paktuyeckne | KoHTpons 3HaHMSA OrneHka yMeHUS Orenka HaBHIKOB | OrmeHka Temsl pabot
(J1abopaTopHBI | TEOPETHUECKUX pabotats C paboTseI ¢ CIOCOOHOCTH MIPUIATaoTCs
€) paboTsI OCHOB COBPEMEHHON BBIUHCIIUTEIBHON | ONEPaTHBHO U
HHPOPMATUKA U KOMITBIOTEPHOU TEXHUKOH, KaueCTBEHHO
MH()OPMAIMOHHBIX | TEXHUKOH, MPUKJIATHBIMU pemarts
TEXHOJIOT Ui, HCTIONB30BATh MpOrpaMMHBIMU MIOCTaBJICHHBIE Ha
BO3MOXKHOCTEH H BO3MOXKHOCTH CpencTBaMu MPaKTHYECKNX
TIPUHIUIIOB BBIYUCITUTENILHON paborax 3a1a4u 1
HCTIONIB30BAHMS TEXHUKH U apryMeHTHPOBATh
COBPEMEHHOH MIPOTPaMMHOTO pe3yJIbTaThI
KOMITBIOTEPHOH obecrieyeHns pH
TEXHHUKH. pemeHnn
MIPAaKTHYECKUX
3a/ad.
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TectupoBaHnue

KouTpons 3nanuit
10 OMPEIETICHHBIM
mpobiaeMam

OrneHka yMeHus
pa3nu4aTh
KOHKpETHBIE
TIOHSITHS

OI11eHKa HABBIKOB
JIOTHYECKOT' O
aHaIu3a u
CHHTE32 MpH
COIIOCTaBJIEHUN
KOHKPETHBIX
TTOHSITHI

Ornenka
CIIOCOOHOCTH
OIEPaTHBHO U
KaueCTBEHHO
OTBEYaTh Ha
[IOCTaBJICHHBIE
BOITPOCHI

Bomnpocel
MIpUIArarTcs

Peghepam. Pedepar sBisSeTCS TPOIYKTOM CaMOCTOSTEIBHONW padOThI ydamerocss u
MPEJICTaBISIET COOOM KpaTKOe H3JI0KEHHE B THCBMEHHOM BHJC IOJTYYCHHBIX PE3yIbTaTOB
TEOPETUYECKOTO aHaIu3a OINpeACICHHOW HaydHOUW (y4eOHO-HCCIIeOBATEIIBCKON) TEMBI, TIC
PacKpbIBaeTCs CyTh UCCIEAyeMOU MpoOJIeMbl, IPUBOASTCS Pa3IMYHbIEe TOYKH 3PEHHUSA, a TaKKe
cOOCTBEHHBIE B3IJISAbl yUalllerocs Ha Hee.

Konmponvnas paboma. KontposibHas paboTa siBisieTcss HAOOPOM MPAKTUYECKUX 3aTaHUN
M 3aJa4 M0 TeMaM H3y4aeMo# IUCIUIUIMHBI, TO3BOJISIONUX (OPMUPOBATH 3HAHUS, a TaK¥Ke

yMeHHs 00yJaromuxcsi B 00J1aCTH €CTECTBO3HAHMUSL.

IIpuMepHBIe BONPOCHI IJIAA YCTHOIO ONMPOCa (KOHTPOJIbHBIX padoT):

Paznen 1. O0mias u HeopraHuyeckass XUuMus

1. OcHoBHBIE IOHATHS U 3aKOHBI. BemectBo. ATom. Monekyina.
2. XUMHUYECKUH dTIEMEHT. AJUTOTPOTIHS.
3.1TpocThi€ U CIIOKHBIE BEIIECTBA.
4. KadeCcTBEHHBIN U KOJTUYECTBEHHBIN COCTaB BEIIIECTB.
5.XuMunyeckue 3HaKu U GOPMYIIbI.
5.0THOCUTENBHBIE ATOMHAsA U MOJIEKYJIsIpHast Macchl. KoanyecTBo BeliecTsa.
6. OcHOBHBIE 3aKOHBI XUMHH. CTEXUOMETPHsI. 3aKOH COXPAHEHHSI MACChI BEIIECTB.
7. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYPHI.
8.3aKk0oH ABOragpo u CJIE€ICTBUS U3 HETO.
9.Ilepuoanueckuii 3akoH u [leproauveckas cucreMa XxumMudeckux 3eMenToB . 1.
10. CTpoeHue IeKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB MaJIbIX Mepro0B. OCOOEHHOCTH
CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX ITEPHUOIOB (IIEPEXOTHBIX
AJIEMEHTOB).
11. I[Tonsatue 06 opburansx. s-, p- ¥ d-opOuTanu. DIEKTPOHHbIE KOH(DUTYypaIlUd aTOMOB
XUMHYECKUX DJIEMEHTOB.
12. CunbHble U cnadble 3JEKTPOIUTHI, IPUBECTU MPUMEPDI
13. V3meHeHue KUCIOTHO-OCHOBHBIX CBOMCTB OKCHOB I10 MIEPUOLY U IO TPYIIIIE.
14. Kakue peakiiuy Ha3pIBatOT HOHOOOMEHHBIMH ?
15. YcnoBus npotekaHusi 0OMEHHBIX peaKkIuit
16. MloHnHBI€ peakiuu, NpoTeKaIne ¢ 00pa3oBaHUEM OCAJIKOB, OOBICHUTH HA IPUMEPE
17 VoHHbIE peakiuu, MpoTeKaoIIrue ¢ 00pa30BaHUEM MaJOJUCCOLUUUPYIOIINX BEIIECTB
(Hampumep BOJIbI), OOBSICHUTH Ha IIPUMEPE
18 CocTaBUTH MOJIHOE U KPATKOE HOHHO- MOJIEKYJISIPHOE YPaBHEHHE B3aUMOICHCTBUS
KapOoHaTa HaTPUS C COJISTHON KUCTIOTOM
19.Kako#i TNl KOBaJIEHTHOM CBSI3U — MOJISIPHAS UM HEMOJISIPHASA — B MOJIEKYJIaX CIEIYIOIINX
Bertects? CO, HI, H2S, OF2, CH4? K aTroMaM, KaKuX 3JIEMEHTOB CMEILAIOTCS OOIIHE
AJNIEKTPOHHBIE MAPhI B 3TUX MOJIEKylIax?
20.Kak uzmensiercs NOJIsIpHOCTH cBsi3eil B psany monekyn: H20, HzS, H2Te? [Touemy?
21. Onpenenute BaieHTHOCTh (ocdopa B BemectBax: PH3 P203, H3POs, Mg 3P2

22. Kakue 13 CIeIyIONMX BEIIECTB SBIIAIOTCS HOHHBIMU coenuHenusmu: Hp, KCI, NHs, CaBr,

CHgs, Fe203, N.? [Touemy?
23. Onpenenure 3apsasl HoHOB B coequaenusnx AlFz, Cs;O, CuCly, FeBr;
24 CocraBbTe BBIpRKCHHE 3aKOHA JACHCTBYIOMIMX MACC JIJISl PeaKIIUA:
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CaptCO1=2CO(); CuOretH20() ¢ y4eTom , 4TO TBEpAOE BEIICCTBO B ypaBHEHHUE 3aKOHA
JCUCTBYIONIUX MAacC HE BXOUT
Yemy paBHa cTeneHb okuciacHus atomoB emeHToB AQCl; Ca(OH)2; Na
25. Kakumu CBOHCTBaMU — OKUCITMTEILHBIMU WJIH BOCCTAHOBUTEIHHBIMU — O0JIAJIAIOT HOHBI:
Ca*?; NOs3
26. YKaxuTe, KaKOe BEUIECTBO SBIISCTCS OKUCIUTETIEM, KAKO€ BOCCTAHOBHUTEIIEM:
HNOs + Ca = Ca (NO3)2 + N2O+ H20  onpenenute ko3 HUIIHEHTH METOIOM JIEKTPOHHOTO
Oananca
IIpuMepHbIe TeCTOBbIE 3aIaHUS:

Uemy paBHa BbICIIAsl BAJICHTHOCTh 3JIEMEHTa Xpoma (IOpsIKOBbIi HOMep 24)?
a)6 04 B3 12
Yemy paBHO MaccoBO€ YMCIIO aToma?
a) YUCILy IPOTOHOB B aTOME
0) 4yKCITy HEUTPOHOB B aTOME
B) YHCITy HYKJIOHOB B aTOMeE
T') YUCILY JIEKTPOHOB B aTOME
Kakoe KBaHTOBOE YHCIIO XapaKTEepPHU3yeT HAMPABICHHUE AIIEKTPOHHOTO 00JlaKa B MPOCTPaHCTBE?
a)n o)l B)mM r) Ms
ATOMBI KaKOTO 3JIEMEHTA HMEIOT HIeKTPOHHYIO KOH(HUTIYPaIHIO BHEITHETO oS : ...482 4p°?
a) 35 Br 6)7N  B)33As )23V
UeM OTJIMYAIOTCS aTOMBI U30TOIIOB OJTHOTO JJIEMEHTA ?
a) YUCIIOM TIPOTOHOB  ©) YMCJIOM HEUTPOHOB  B) YHCIIOM DJICKTPOHOB T) 3aps/ioM sipa
Kakoe kBaHTOBOE YHCIIO XapaKTepH3yeT pa3Mep AIEKTPOHHOTO oOaka ?
ayn 6)1 B m r)ms
Kakue 3HaueHust IpUHMUMAET MarHUTHOE KBAHTOBOE YHUCIIO JUTs opOuTaeii d-moaypoBHs ?
a)0,1,2 0)-2,-1,0,+1,+2 B)-1,0,+1 1)1,2,3
Kak o603HavaeTcst moaypoBeHs, 1ist kotoporo N=4 u |=0?
a)4f 06)4d B) 4p r)4s
B kakux Mosekyinax cyniecTByeT HeloJispHasi KOBaJIEHTHAs CBS3b 7
a) o 0) CO2 B)K-O r) HxO
Kaxk n3mensiercs moisipHOCTh cBsizelt B psay mosekyn : HoO — HoS — HoSe — HoTe ?
a) He U3MEHSIETCS  0) YBEIMYMBAETCS B) YMEHBINIACTCS T') YBEJIUYUBACTCS U YMEHBIIACTCS
Kakwue 13 crneyronmx BemecTB MOTYT SIBISATHCS OKUCIUTEISIMHU ?
a)NHs ©6)Br. B)Fe r)Na
Kak Ha3blBaeTcs CiedyIOMIii IPOLEeCcC U CKONLKO 31EKTPOHOB B HeM yuactyer: Cl%-2 CI*1?
a) BOCCTaHOBJICHHE , le¢ 0) OKHCIICHHE , 2¢€ B) BOCCTAHOBJICHHUE , 2€ T) OKHCJICHHE , le

13.Kakue HepaBeHCTBA CIIPABEUIUBHI ISl SHAOTEPMUYECKON peakiuu ?

a)Q<0 ©6)Q>0 B)H<O r) H=0

[Tpu xakux ycrnoBusx paBHoBecue oopatumoit peakiuu  Na(T) + O2(r) —2NO(T); H>0
CMeEIIaeTcs BIPaBo?

a) MOBBIILICHUE TeMIIepaTypbl  0) MOHWKEHUE TeMIEpaTypbl  B) YBEITUYCHHUE JABICHUS
T')yMEHbIIIEHUE KOHIIEHTPAIIUU KUCIOPOIa
Kakue HepaBeHCTBa CHpaBe MBI AJIs1 SHAOTEPMHUUYECKON peakiuu ?
ayH>0 ©6)H=0 B)Q>0 1)Q<0
15.1Tpu kakux ycnoBusix paBHoBecue oopatumoii peakuuu CO2(r)+C(1tB) —2CO (T) ;H<0
CMEILAETCS BIEBO?
a) MOHW)KEHUE TeMIepaTypsl 0) yBelIHUeHUE AaBJIeHUS B) yBenudeHue koHueHnTtpauuu CO2
') yMeHbllleHne kKoHeHrpauu CO
16.YkaxuTe, Kakue BEUIECTBA BCTYMUIHM B PEAKIUIO, U MIPH KAKUX YCIOBUSX, €CITH B PE3yabTaTe
00pa3oBaIKCh CIEAYIONINE BEIECTBA:

a) (CH3COO)2Mg + Hy;  6) 2CH3COONa + H20 + COg;

B) CH3COOCH3 + H.O
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17.M0HO J1 U3 CAEAYIOLIUX PEareéHTOB MOJIYYUTh YKCYCHYIO KUCIIOTY, U MIPU KAKUX YCIOBUSX:

a)CH3-CHp-OH ©1__,

1) CHz-CH2- CH- COOH

6)CH3-CH3 @@t ____gyCH3Cl <@

t __e)Cu(OH),

k) CH2=CH:

r)NaCly

3) HC =CH_

7.4 OueHo4HbIE CpecTBA IS IPOBeIeHUs IPOMEKYTOYHOM aTTecTalun

[Tpumepnt
dopma Bnanenune JInuHble KauecTBa PHMEp
3HaHUs Ymenus OIIEHOYHBIX
aTTeCTaIuH (HaBBIKH) CTYJICHTA
CpencTB
O11eHKa HaBBIKOB
Ouerxa ymerus JIOTHYECKOTO OtreHka crocoOHOCTH
HOHUMATh 1 Bompocsr:
J— COTIOCTABJICHHS U IPaMOTHO M YETKO
yio XapaKTePUCTUKH u3JiaraTh MaTepua HpUTIAraroTes
TEPMUHOJIOTHIO
Koutpons 00BEKTOB
3HaHUA 6a30BbIX OuerKa crocooHOCTH
JK3aMeH TIOJIOXKCHIN B OlieHKa yMeHHS OneHKa HABBIKOB IPaMOTHO U YETKO
o0uacTu npasa emmaTh T)/rHOBLIe JIOTHYECKOr0 W3JaraTh X0
COMAILHOTO Eazlaqn . MBIILIEHHS TIPU pELIeHus 3a/1a4 B Jana
uu
obecredeHus pEILEeHNH 3a/1a4 B obnactu A
obnactu . [puIararTcs
obactu npodecCHOHATBHOM
npodeccHoHaNbH
. npodeCCHOHANBHO | JIESITEIBHOCTH
O¥l IeATENBHOCTH | .,
f IeATeNnbHOCTH apryMEeHTHPOBATh
pe3yabTaThI

7.4.1. IllpuMepHBbIe BONPOCHI JJIS POBEACHUS MPOMEKYTOYHON aTTeCTAIUN
(3auer, nuddepeHIUPOBAHHDBII 3a4€T)
[TpoBeneHue 3a4yera He MPETYCMOTPEHO.
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7.4.2 Bonipocsl 1J1s1 IPOBeAeHUsI IK3aMeHAa

1.Ilepuonnueckuii 3axkon .M. Menneneesa. Otkpoitue .M. Menneneesim Ileproauyeckoro
3aKOHa
2. CTpyKTypa nepuoandecKoi TaOIHIIbl: IepHo/Ibl (Malibie U OOJIbIINE), TPYNIHI (TIaBHAS U
moOoYHas).
3. Ctpoenue aroma u llepuonuyeckuii 3akon JI.11.Menneneena.
4. CtpoeHue 3IeKTPOHHBIX 000JI0YEK AaTOMOB 3JIEMEHTOB MAJIbIX MTEPUOJIOB.
5. OcoOeHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJIBIINX MEPUOJIOB
(mepexoHbIX 3JIEMEHTOB).
6. [lonstre 06 opOuTaNsx. s-, p- u d-opOuTanu.
7 DIeKTpOHHbBIE KOHPUTypalli aTOMOB
8. Metamibl. OCOOEHHOCTH CTPOECHUS aTOMOB U KpHucTauioB. dusnueckre cBONCTBA METALIOB.
9. Knaccugukanus MeTamioB M0 pa3InyHbIM IpU3HaKaM. XUMHUECKHE CBOMCTBA METAJIOB.
10. DnexTpoXuMHUYECKUH psii HanpsKeHui MeTamuioB. O01ue crnocoObl MOJIy4eHUs: METaJIOB.
11.Hemetanmel. OCOOEHHOCTH CTPOEHHUSI AaTOMOB.
12. 3aBUCHMOCTh CBOMCTB raJIOTEHOB OT UX MOJIOKEHUA B [lepuoandeckoi cucreme.
13.0xucnuTeNbHBIE W BOCCTAHOBHUTEIBHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT HX
MOJIOKEHHUSI B PAY DIEKTPOOTPULIATEIHHOCTH.
14. Anudarnyeckue yrieBoaopo/ibl
15.Xumuueckue CBOMCTBA ankaHOB. [I[ppuMeHeHne anKkaHOB Ha OCHOBE CBOMCTB.
16.AnkeHbl. DTUIEH, €ro nojaydyeHue ['oMoIoruyeckuil psii, H30Mepusi, HOMEHKJIaTypa aJIKEHOB.
XUMUYECKUE CBOMCTBA ATUJIEHA: [[puMeHeHne ATuieHa Ha OCHOBE CBOMCTB.
17. Ankunbl. AuerniieH. XMMHUYECKHE CBOMCTBA anleTuieHa. [[puMeHenure aneruineHa
18. ConpsikeHHbIE TUECHBI
19. Xumuveckue cBoicTBa OyraaueHa-1,3 u n3omnpeHa: ooeciiBedMBaHue OPOMHOM BOABI U
MOJIMMEPHU3aLUs B KaydyKU
20. HaTypanbHblil 1 CHHTETUYECKUE KaydyKH.
21. Pe3uHa.
22. Kucnopocoiepkaiiye opraHiueckue coeIMHeHUs
23.CnupThl.
24.®enon. PusnvecKkrue U XUMUYECKUE CBOMCTBA (heHoIa.
25.Anpnerunsl. [loastue 00 anpaerumax.
26. Kap6onoBsie kuciothl. [loHsaTHe 0 KapOOHOBBIX KHCIOTax. KapOoKcHIIbHAS TpyIIna Kak
(GbyHKIHOHATBHAS
27. Ilnactmacchl.
28.IlonyueHue NOITUMEPOB PeaKIHEH MOJIMMEPHU3AINH U MOJIMKOHACHCAIIUH.
29.TepmoruiacTUYHBIE M TEPMOPEAKTUBHEIE IIacTMacchl. [IpeacraBureny miactmacc.
30. BonokHa, ux kinaccuduxanus. [loaydeHne BOJOKOH.
1. Hanumure ypaBHEHUS MPOTEKAIONINX PEAKIIMIA B MOJIEKYISIPHOM U HOHHO-MOJIEKYISIPHOM
BHJIE.
2. O0bsACHUTE, TOYEMY OHH ITPOTEKAIOT?
A) cynbdua 6apus + cynbdar HUHKa
b) Hutpar umHka+ cynbdua HaTpUs
OH
3.CocTaBbTe€ YypaBHEHHMS pEAKUUU CIEAYIOUIUX MPEBpPALIEHUN, HCHOJb3Ysl CTPYKTYpHBIE
(hopMyITbl OPraHUYECKUX BEIIECTB:
1- xnopnponian —mpomnaHoi-1  TpemaHans  MPORHSHOBASI KUCIOTA —>
2-XJIOPIPOTMUOHOBAS KUCIIOTA
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4. Kakoif TUIl KOBJICHTHOM CBSI3U — MOJISIPHAS WJIM HETIOJISIPHAS. — B MOJIEKYJIaX CJIEIYIOIIUX
serrects? CO, HI, H2S, OF;2, CH4? K atomaM, KaKuX 3JIEMEHTOB CMEILIAIOTCS OOIIIHE
AJIEKTPOHHBIC TIAPHI B 3TUX MOJIEKyIax?

5. Kak u3mensieTcst mosipHOCTh cBsi3elt B psaay mousiekyi: H2O, HoS, HoTe? Tlouemy?

6. Onpenenure BaJeHTHOCTh (ocdopa B BemectBax: PH3 P2O3, H3PO4, Mg 3P2

7. Kakue u3 caeayronux BEImeCcTB sBISIOTCA HOHHBIMU coequHenusmu: Ho, KCI, NHs CaBry,
CHg4, Fe203, No? [Touemy?

8.. Ompenenute 3apsapl HOHOB B coeaunenusx AlFs, Cs20, CuCly, FeBr»

7.4.3 IlpuMepHbIe 3K3aMeHALMOHHBbIE 32/1a4H HA YK3aMeH/AuddepeHunpoBaHHbII
3a4er

3agaua 1. JlokaxkuTe Tpemsi peakUUsIMH C pa3HBIMM  KJacCaMd  BEIECTB
BOCCTAHOBHTEJIbHBIE CBOWCTBA MAarHHSL.

3agaua 2.0OCymecTBUTh NMPEBpaICHUS:

N2 — NHz — NO — NO2 — HNO3z — NHsNOs3,

3agaua 3. Ckonbko rpamMm okcuza menu (II) momyuuTcess mpu pa3nokeHHH TaKOro ke
konmmuecTBa Tuapokcuga meau (I1), Ha pacTBOopeHme koToporo 3arpatuioch 19,6r 20%-ro
pacTBOpa CEPHOM KUCIIOTHI?

3agaua 4. U3 Bemects, Gopmynbl koTopbix S, Ca, SOz, H2SO4, BaSO4, SO3, Na;SOs3?
CocTaBbTe r€HETUYECKHM P,

3agaua 5. CocraBbTe cxemy nojiydenust xysopuna skenesa (II1) u3 oxcuma xenesza (II).
Hax crpenkamu mepexomoB HanmumuTe (HOpMyabl HEOOXOTUMBIX BEIIECTB M YCIOBHUS
MIPOBEACHUS PEAKIINH.
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8 JONOJHUTEJBHOE OBECIIEYEHUE JUCHUIIJIMHBI
JlexumonHbIi MaTtepuai 1o Teme: CTpoeHHe BelecTBa
[Ipu oOpa3oBaHUM XMMHUYECKOH CBS3HM IMPOUCXOIUT IepepaclpesiesieHue B MPOCTPAHCTBE
ANIEKTPOHHBIX IUIOTHOCTEW, NEPBOHAYAJIbHO INPUHAIISKABIIUX pa3HbIM artomaM. llockonbky
HauMEHEE IPOYHO CBS3aHBl C SIIPOM 3JIEKTPOHbI BHEIIHEIO YPOBHS, TO 3TUM 3JIEKTPOHAM
MIPUHA/UIEKUT T[JIaBHAs poOJib B 0Opa30BaHMM XMMMUYECKOW CBs3U. KolM4YecTBO XMMMUYECKHX
cBsi3eil, 00pa30BaHHBIX JaHHBIM aTOMOM B COCJMHEHHUH, HA3bIBAIOT BAJCHTHOCTHIO. DIIEKTPOHHI,
MIPUHUMAIOIIKE YyJyacTue B 00pa30BaHUM XUMUYECKON CBSA3H, Ha3bIBAIOTCS BAJICHTHBIMU: Y S- U P
JIEMEHTOB — 3TO BHEIITHHE AJICKTPOHBI, Y (- 37IeMEHTOB — BHEIIHKE (TIOCIIEAHUE) S-AIICKTPOHBI
u npeanocienaue d-anexTponbl. C SHEPreTUYECKON TOYKM 3pEHHsS HauOoJiee YCTONYMBBIM
SIBJIIETCS aTOM, Ha BHELTHEM YPOBHE KOTOPOTO COJEPKUTCS MAaKCUMAJIBHOE YHUCIIO AIEKTPOHOB (2
u 8 271eKTpoHOB). Takoll ypoBEeHb HA3bIBAIOT 3aBEPIIEHHBIM. 3aBEPILIEHHBIE YPOBHHU OTINYAOTCS
00JIBILION MPOYHOCTHIO U XapaKTEPHBI Ul aTOMOB OJIarOPOAHBIX T'a30B, MO3TOMY MPH OOBIYHBIX
YCIIOBUSAX OHU HaXOJATCS B COCTOSIHUM XMMHUYECKH HHEPTHOTO OJHOATOMHOIO rasa.

VY aroMoB [pyrux »J€MEHTOB BHEIIHHWE SHEPreTUYECKHE YPOBHU HeE3aBepIlIeHHbIe. B
MpoLIeCCEe XUM PEaKIUU OCYIIECTBISETCS 3aBEPIICHHE BHEIIHMX YPOBHEW, YTO JIOCTHraeTcs
b0 TMpucOeAMHEHHEM, MO0 OTHa4ei »JJIeKTPOHOB, a Takke oO0pa3oBaHHUEM OOIIUX
ANIEKTPOHHBIX Map. OTH CIOCOObI MPUBOAAT K OOpa30BaHUIO JIByX OCHOBHBIX THUIIOB CBSI3U:
KOBaJIeHTHOM 1 noHHOM. Takum 006pazom, mpu 0Opa3oBaHUU MOJIEKY/Ibl KaXKIbIA aTOM CTPEMUTCS
MpUOOpECTH yCTOMYMBYIO BHEIIHIOI JJIEKTPOHHYIO O0O00JI0UKY: JIMOO JBYXIJIEKTPOHHYIO
(my6net), muOO0 BOCHMH-3JIEKTPOMHYIO (OKTET). DTa 3aKOHOMEPHOCThH IIOJIOKEHAa B OCHOBY
TEOpUHU 00pa30BaHUS XUMUYECKOM CBsA3U. OOpa3oBaHUE XMMUYECKOUN CBS3HM 3a CUET 3aBEPIICHUS
BHEIIHUX YPOBHEW B 00pa3yloIMX CBS3b aTOMaxX COIMPOBOXKJAETCS BBIACIEHHUEM OOJBIIOTO
KOJINYECTBA DJHEPrUU, TO €CTh BO3HUKHOBEHHE XMMHYECKOW CBS3M BCErZa MPOTEKAET
9K30TEPMUYECKH, TOCKOJbKY OHO MPUBOJUT K TOSIBICHHUIO HOBBIX 4YacTHIl (MOJIEKYI),
oOnamaronx Mpu OOBIYHBIX YCIOBHUSX OONBIIEH YCTOWYMBOCTBIO, a CJEIOBATEIbHO, OHU
MEHBIIEH PHEPTUEH, YeM Yy UCXOHBIX. OTHUM U3 CYIIECTBEHHBIX MOKa3aTeeH, ONPEaeIsSIOmMNX
Kakas CBSI3b O0Opaszyercs MeXAy aTOMaMH, SIBISETCA BIEKTPOOTPULIATENIBHOCTh, TO €CTh
CIIOCOOHOCTH ~ aTOMOM  MPUTATUBATH K  cebe  JJIeKTPOHbl  OT  JPYyrUX  aTOMOB.
DONEeKTpOOTPULIATENBHOCT aTOMOB  DJIEMEHTOB  HM3MEHSAETCS IOCTENEHHO: B  MEPUOAAX
MEPUOJIMYECKON CHCTEMBI CJIEBA HAIPABO €€ 3HAYEHHE BO3PACTAET a B IPYIIIAX CBEPXY BHU3 —
YMEHBLIAETCS.

XuMuyeckasi CBf3b, OCYIIECTBIsieMas 3a cueT oOpa3oBaHus OOMMX (CBSA3BIBAIOIINX)
ANIEKTPOHHBIX Iap, Ha3blBaeTcs KoBaleHTHOI.1) Pa3bepem mpumep oOpa3oBaHMs XUMHUYECKOI
CBA3M MEXKJy aroMamMu C OJMHAKOBOM AJIEKTPOOTPHULATEILHOCTHIO, HAIpHUMEpP, MOJEKYIbI
Bosopoaa H2 OOGpas3oBaHue XMMHUYECKOW CBS3M B MOJIEKYJIE BOJOPOAA MOXHO MPEICTaBUTH B
Buze AByX Touek: H- + -H -> H : H nnn yeproukoi, KoTopasi CAMBOJIM3HUPYET I1apy NIEKTPOHOB:
H-H KoBanenTtHas cBa3b, 00pa3oBaHHas aToMaMH C OJUHAKOBOM 3JIEKTPOOTPHUIATEIBHOCTHIO
Ha3bIBAETCSl HEMONSApHOW. Takyio CBSI3b 00pa3yloT JBYXaTOMHBIE MOJIEKYIbI, COCTOSIIHE U3
aromMoB ojHoro xumuueckoro smementa: H 2 , Cl 2 u ap.2) Ob6pa3oBaHue KOBAJIEHTHOMN CBS3U
MEXIy aTOMaMH, D3JIEKTPOOTPULATEIBHOCTh  KOTOPBIX  pa3jIMYaeTCsd  HE3HAYUTEIbHO.
KoBaneHntHass cBs3b, OOpa3oBaHHas aTrOMaMd C Pa3IUYHON AIEKTPOOTPULIATENBHOCTHIO,
HazbIBaeTcs NospHO. [Ipu KOBaNeHTHOMW MONAPHON CBSA3HM DJIEKTPOHHAS TUIOTHOCTH OT OOIIen
Mapbl AIEKTPOHOB CMEIIeHA K aToMy ¢ OOIbIIEH 3JeKTPOOTpUIIaTeTbHOCTRIO. [IpuMepamu MOTYyT
cayxuth monekynsl H20, NH3, H2S, CH3CI. KoBanenTHas (mossipHasi ¥ HEHOJSIpHAsl) CBSI3b B
HaIIMX MpHMepax oOpazoBanach 3a CUET HECTAPEHHBIX DJIEKTPOHOB CBSI3BIBAIOIIMXCS aTOMOB.
Taxo#t mexaHu3m oOpa3oBaHUsS KOBAJICHTHOU CBSI3U Ha3bIBaeTCs 0OMEHHBIM. [[pyroil MexaHusm
00pa3oBaHMs KOBAJICHTHOU CBSI3U — JOHOPHO-AKIIETITOPHBIN. B 3TOM ciydae cBs3b BO3HUKAET 3a
CUET JIByX CIApEHHBIX AJIEKTPOHOB OJHOTO aToma (JJOHOpa) U CBOOOJHOW OpOMTANM JIPYroro

aToMa (aKIenTop). Xopollo N3BECTHBINA MpuMep — 00pa3oBaHUE HOHA AMMOHUS: H+:NH 3 -> [

H : NH3 | *o<===== > NH4" aKIEeNnTop JOHOp MOH aMMOHHMA 31eKTpoHOB. [Ipu oOpa3zoBanun
MOHA aMMOHHS 2JIEKTPOHHAs mapa a3oTa craHoBuTcs oOmed mams aromoB N u H, TO ectpb
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BO3HUKACT YETBEPTas CBS3b, KOTOpAs HE OTIIMYACTCS OT OCTAIbHBIX Tpex. MX u300paxaror
OJIMHAKOBO:
H+

H-N-H
H

HonHast CBSI3b BO3HHMKAET MEXIY aTOMaMH, SJIEKTPOOTPHLATEIBLHOCTh KOTOPBIX PE3KO

pasnuuaercs Paccmorpum  croco® obOpasoBanus Ha mnpumepe xjopuma Harpus NaCl.
DIIEKTPOHHYIO KOH(MHUTYPAIUI0 aTOMOB HAaTPHs U XJIOpa MOKHO TipenctaButh: 11 Na Is2 252 2p 6
3s1; 17 Cl Is2 2p 6 3s2 3p5 Kak 310 atombl ¢ HE3aBEPIICHHBIMU SHEPTETHYCCKUMHU YPOBHSIMHU.
OueBUIHO, ISl MX 3aBEPIICHHUS aTOMY HATPHSI JIerde OTIaTh OJWH JIEKTPOH, YeM MPUCOEIHHUTH
CeMb, a aTOMY XJIOpa Jierde MPUCOCANHUTH OJMH JIEKTPOH, YeM OTJaTh ceMb. [Ipu xummaeckom
B3aMMOJICHICTBUM aTOM HATPHs MOJHOCTBIO OTIAET OJWH JJIEKTPOH, a aTOM XJopa MPHHUMAET
ero. CxemMaTuyHO 3TO MOXKHO 3amucarh Tak: Na. — | e —> Na+ uoH Harpwus, ycToiumBas
BOCBMHIJIEKTpOHHAs 152 252 2p6 06051049Ka 3a CUeT BTOPOTO dHEpreTrueckoro yposus. :Cl + le -
-> .Cl - noHn xyopa, ycroiiunBasi BOCBbMHAJICKTpOHHAs1 o0onouka. Mexay nonamu Na+ u Cl-
BO3HUKAIOT CHJIBI DJIEKTPOCTAaTUYECKOTO TPUTSHKCHUS, B pe3yabraTte dYero oOpasyercs
COCIIMHEHUE.
XuMHUYecKasi CBsI3b, OCYIIECTBISIEMas 3a CUET OIJIEKTPOCTATHUECKOTO TPHUTKEHUS MEKIY
MOHAMH, Ha3bIBACTCS MOHHOW CBs3bi0. CoennHeHust, 00pa30BaHHBIC ITyTEM NPUTSIKEHUS HOHOB
HA3bIBAIOTCS. HMOHHBIMH. VOHHBIE COEIWHEHHSI COCTOSAT W3 OTHCIBHBIX MOJIEKYIT TOJBKO B
nmapooOpa3HOM COCTOSSHUHM. B TBepmoMm (KpUCTALTUYECKOM) COCTOSHUM HOHHBIC COCIMHEHUS
COCTOAT W3 3aKOHOMEPHO pACIOJIOKEHHBIX TIOJOKUTEIBHBIX W  OTPUIATEIBHBIX HOHOB.
Mostekyibl B 3TOM ciiy4ae OTCYTCTBYIOT. MIOHHBIE coemMHEHUs 00pa3yroT pe3Ko pasIHyHbIe 110
BEJIMUUHE DJICKTPOOTPUIIATEIBHOCTH 3JIeMEHTHI miaBHBIX moarpynmn | w Il rpynm u riaBHBIX
moarpynt VI u VIl rpynn. WoHHBIX coeawHEHWN CpaBHUTENBHO HEMHOro. Hampumep
neopranudeckue conu: NHACI (non ammonns NH4 + u wion xsopa Cl-), a Takke comeobpasHbie
OpraHUYeCcKHe COCTMHCHUS: aIKOTOJISATHI COJTM KapOOHOBBIX KUCIIOT, COJTM aMuHOB HemomsipHas
KOBaJICHTHAs CBSI3b M MOHHAS CBSI3b — JIBA MPEICIBHBIX CIIydasl paclpeieieHHus 3JIEKTPOHHOM
IUIOTHOCTH. HemossipHOW CBSI3W OTBEYaeT PABHOMEPHOE pPACHPEACICHHUE CBS3YIOIIETO IBYX
ANEKTPOHHOTO oO0JIaka MEXIy OJWHAKOBBIMH aromMamu. HaoOopoT, mpu HOHHOH CBSI3H
CBSI3YIOIIKE AIEKTPOHHOE 00IaKO MPAKTHYECKHU TIOJTHOCTHIO IPUHAIICIKUT OJHOMY U3 aTOMOB. B
OOJIBIITMHCTBE KE COCANHEHHI XUMHUECKUE CBSA3HM OKa3hIBAIOT MIPOMEKYTOUHBIMUA MEXKY 3TUMU
BUJIAMH CBSI3U, TO €CTh B HUX OCYIIECTBIISICTCS TIOJISIpHAsi KOBAJICHTHAS CBSI3b.

Meramnieckasi CBSI3b CYIIECTBYET B METaJUIaX B TBEPIOM B JKUIKOM COCTOSHUHU. B
COOTBETCTBUH C TOJIOKCHUEM B MEPUOUYECKON CUCTEME aTOMbI METAJUIOB UMEKOT HEOOJbINOE
YHCJIO BAaJCHTHBIX AJIEKTPOHOB (1-3 3JIEKTpOHA) M HU3KYK JHEPrui0 WOHM3AlUHU (OTphIBA
anekTpoHa). [Io3ToMy BaJleHTHBIE AJICKTPOHBI CJIA00 YIEPKUBAKOTCS B aTOME, JIETKO OTPBIBAIOTCS
U UMCIOT BO3MOXHOCTh IIEpEMENIAThCsi MO0 BCEMY KpUCTALTY. B y3max KpucCTauIMYeCcKOH
PEIIETKH METAJUIOB HAXOJATCSI CBOOO/HBIC aTOMBI, TIOJIOKUTEIILHO 3apsKCHHBIC KOHBI, a 4acTb
BAJIEHTHBIX 3JIEKTPOHOB, CBOOOJHO IlepeMeliasicb B 00beMe KpUCTAJUIMYECKOM pEelIeTKH,
o0pa3yeT <«@NEeKTPOHHBIH ras», 00eCHeYMBAIOIUM CBA3b MEXIy aroMamMu Mertamia. Cs3b,
KOTOPYIO OCYIIECTBISIOT OTHOCUTEIBHO CBOOOJHBIE 3JIEKTPOHBI MEXIAy MOHAMU METAJIOB B
KPUCTAJUIMYECKOM pellleTKe, Ha3blBaeTCsl METANIMYEeCKON CBsA3bl0. MeTananueckas CBs3b
BO3HHUKAET 3a CYeT 00O0OLIECTBICHHUSI aTOMaMH BaJIEHTHBIX JIEKTPOHOB. OHAKO MEXAY 3TUMHU
BUJAMU CBSI3U €CTh CYIECTBEHHOE pPa3iuuue. DIEKTPOHBI, OCYIIECTBISIONINE KOBAJICHTHYIO
CBsI3b, B OCHOBHOM IPEOBIBAIOT B HEMOCPEICTBEHHON OIM30CTH OT JABYX COEAMHEHHBIX aTOMOB.
B ciyuae Metamuindeckoi CBS3M AMEKTPOHBI, OCYIIECTBISIONINE CBSI3b, IEPEMEIIAIOTCS TI0 BCEMY
KyCKy MeTajla. DTHM OIpPEesioTcs OOlIMe NpU3HAKKM METaJIOB: METaUIMYecKuil Oneck,
XopoIasi MPOBOJUMOCTh TEIUIOTHI U JJEKTPUUYECTBA, KOBKOCTb, IJIACTUYHOCTh U T. A. OOmum
XUMUYECKHMM CBOHCTBOM METAJUIOB SIBISIETCS UX OTHOCHUTEIHHO BBICOKAsh BOCCTAHOBHMTEIbHAsS
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CIIOCOOHOCTb.

BopmopoaHbie cBSi3u MOTYT 0Opa3OBBIBATHCS MEXAY arOMOM BOJIOPOAA, CBSI3aHHBIM C
aTOMOM 3JIEKTPOOTPULATEIbHOIO JIEMEHTA, U AIEKTPOOTPULIATEIbHBIM 3JIEMEHTOM, UMEIOLINM
cBobonuyro mapy 37ekTpoHoB(O,F,N). BomopomHas cBsi3bp 0OycIOBIEHA 3JIEKTPOCTATUICCKUM
MNPUTSHKEHUEM, KOTOPOMY CIIOCOOCTBYIOT Majible pa3Mepbl aToMa BOIOPO/Ia, U OTYACTH, JOHOPHO-
aKIEeNTOPHBIM B3aMMOJCHCTBHEM. BomopomHas cBf3b MOXKET OBITh MEXMOJEKYISIPHOH U
BHyTpuMouieKyasipHoi. CBssu 0-H umeroT BbIpakeHHBIH NOJSIpHBIM xapakTtep: Bomoponnas
CBsI3p TOpaszno Oosiee cnmabas, YeM HOHHAas WIM KOBAJEeHTHAas, HO Ooliee CHIIbHAsA, YeM
MEXMOJIEKYIIIpHOE  B3auMojelcTBUe. BonoponHsle cBA3M  00yClaBIMBAalOT — HEKOTOPbIE
¢u3nveckne CBOWCTBA BEIIECTB (HANPUMEp, BBICOKHE Temreparypbl kumeHus). OcoOeHHO
pacnpocTpaHeHbl BOAOPOAHBIE CBSI3U B MOJIEKYJIaX OENKOB, HYKIEMHOBBIX KHUCIOT M JIPYTHUX
OMOJIOTMYECKH Ba)KHBIX COEAMHEHUH, oOecneuuBasl UM OIPENEICHHYI0 MPOCTPAHCTBEHHYIO
CTPYKTYpY (OpraHu3aIuio).
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PELHEH3 U1
Ha pabo4yl0 POrpamMMy Mo JUCHHIITHHE
b/1.09 Xumus
AJIsL Cpe/IHEro NPOo(peCCHOHATBHOTO 00pa30BaHHs 110 CIEIMAIbHOCTH
49.02.01 dusnueckas Kynsrypa

Pabouas nporpamma yue6bnoit aucumnumnb 5J1.09 «Xumusy» pazpaboraHa Ha OCHOBE
TpeOOBaHMH  (heiepaibHOrO  rOCYAapCTBEHHOTO  06PA30BATE/ILHOIO CTaHjapTa CpeaHero
npodeccuonanboro obpaszosanns (PIOC CIIO) no crneumanshoctn 49.02.01 dusnyeckas
KyJIbTypa yTBEPHKACHHOIO NpukasoM Mununcrepersa npocseiuenus Poceuiickoii denepaumn ot
Il HosiOpst 2022 r. N 968, (3aperucrpuposan B Munucreperse octuimu Pocenn 19.12.2022 N
71643).

enbio naHHol nporpammbl siBisercs (OPMHUPOBAHHE Y CTYICHTOB CHCTEMBI 3HAHMIA,
YMEHMH M BajieHuii B obmacti xuMuu B cootBerctBiu ¢ GIOC CIIO.

Mexay paspenamu 1enecoobpasHO MPOBENCHO PACHIPEICIEHHE KOJMYCCTBA YACOB M
TPYAOCMKOCTH, UTO 4T BO3MOKHOCTB B IOJIHOH MEPE MCIIOIB30BATH TEXHUUECKHE CPEJICTBA U
obopynosanue, Gopmupyer HeoOXoAMMBIE 3HAaHUS M ymeHHs. Temaruka NPAKTHYCCKUX paboT
COOTBETCTBYCT ~ TPeOOBAHMAM  MOATOTOBKH  BBIMYCKHMKA [0  crieuuaabHocTH  49.02.01
Dusuyeckas KylabTypa

Y4eOHBIM [IIAHOM MPElyCMOTPEHBI  TEKYIUas M POMEKYTOUHAS (bopMBl  KOHTPOJIS
ycnesaeMocTH. PaspaboTyMKoM NpeacTaBieH KOMILUIEKT JOKYMEHTOB, BKIIOUYAIOLIHIA:

-~THIOBBIC KOHTPOJIbHBIC 3aJaHHs, HEOOXOAMMBIC JUISI OLEHKH pPE3YJbTATOB OCBOCHHS
JIMCLMILIHHBI;

-MCTOIMYCCKHE MATEPHAIbI, ONPEICHSIOUINE NPOLEAYPbl OLUCHHBAHHS 3HAHUMH, YMCHHIL.
HaBbIKOB.

Crpykrypa u conepikanne paboueii nporpammsl 1o auctmne OOTT CI1O moAroTosku
nejiarora o (pU3HYECKOH KyJIbType M CIIOPTY COOTBETCTBYET TPeGOBAHMSIM, MPEbABISAEMBIM K
CTPYKTYpPE U COJCpKannIo paboueii nporpaMMbl. A HMEHHO:

I. KoutposibHble 3aianus M HHbBIC MaTepHalbl OLEHKH PEe3YIbTATOB OCBOSHIs
JMCIHILIMHBL Pa3pabOTaHbl HA OCHOBE NPHHIMIIOB OLCHUBAHMS: BATMAHOCTH, ONPEACIEHHOCTH,
OHO3HAYHOCTH, HANGKHOCTH; COOTBETCTBYIOT TPeOOBAHMAM K COCTABY M CBS3H OLEHOYHBIX
CPCICTB, NOJHOTE 110 KOJMYECTBEHHOMY COCTABY OLICHOYHbIX CPEACTB U [103BOJSIIOT 00bEeKTHBHO
OLICHUTDb Pe3yJIbTaThl 00yYEHHS.

2. Meroanyeckue marepuainsl PI1 comepxkar uéTko chOpMyITHPOBAHHBIC PEKOMEHAALHH
[10 MPOBEACHHUIO OLEHMBAHUS PE3YIILTATOB OOYUEHHUSI.

O6bém paboueii nporpamMmbl COOTBETCTBYET yueGHOMY [UIaHy IOArOTOBKM Iejaarora o
(usuyeckoit KyIbType 1 CHOPTY MO AMCHUIUIHHE.

[To kauecty PII B nenom obecnieunBaior 0GbEKTHBHOCTh H JI0CTOBEPHOCTh pe3ynbTaToB
NP NIPOBEACHUN OLICHUBAHMUS.

Pabouas nmporpamma BJ[.09 «XuMusI» 101HOCTBIO OTBEYaET COBPEMEHHBIM TpeOOBaHHSIM,
®IOC CIIO, 6azuctomy yuebHOMY IUIaHy, IPUMEPHOI 06pa30BaTEILHOI [porpamMme ¥ MOXKeT
ObITb  HCMONB30BaHA Ui obeclieyeHHs OCHOBHON — 0Opa3oBaTeIbHOI [IPOrpaMMbl 10
cneunanbHocTh 49.02.01 ®usnueckas KylnbTypa, a Takke COBPEMEHHBIM TPeGOBAHHAM pbIHKa

Tpyaa.

Kanauaar negaroruyeckux Hayk, J0LUEHT
kadenpbl NpodecCHOHANBLHOM MearoruKH,
CUXOJIOTHH U (u3nueckoit KyabTypsl ®I'EOY

BO «Kyb6anckuii rocyiaperBennbiii
yHuBepcuTeT» B . CraBsHcke-Ha-Kybanu TR A.B. [lonsHckui
MOINCH
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PELIEH3USI
Ha pabouylo pOrpaMmy 1o JHCLHUIUTHHE
B/1.09 Xumus
JUISL Cpe/IHEro pO(eCCHOHANIBHOTO 00pa30BaHHsl MO CHELHATLHOCTH
49.02.01 ®usnueckas KynsTypa

Pabouas nporpamma yde6uo# aucummanubl BJ1.09 «Xumusy» paspaboraHa Ha
OCHOBE TpeOOBaHMH (elepalbHOIO rOCYAapPCTBEHHOrO 00Pa30BATENLHOIO cTaHaapra
cpeanero npodeccuonanbHoro obpasosanus (GPIrOC CI10) no cnennansroctH 49.02.01
dusnyeckas KylibTypa YTBEPXKIAEHHOTO MPHKA30M MunucrepcTBa  npocsenieHus
Poccuiickoit  @esnepaunn or 11 wHosabps 2022 r. N 968, (3aperucTpupoBaH B
Musnncreperse roctuimu Pocenn 19.12.2022 N 71643).

[lenpio MaHHON nporpaMmbl sBsieTCss (POPMHUPOBAHHE y CTYICHTOB CHCTEMb
3HAaHWH, YMEHHUH M BJIaJICHHH B 00J1acTH XMMHH B cooTBeTcTBHH ¢ DI'OC CIIO.

OcHoBHOe  cozepikannme — paGodell  MPOrpaMMbl  COCTAaBIASIOT — TEMATHKA
TCOPETHYECKOrO Kypca M3y4aeMOW JHMCLMIUIMHBI, TEMATHKA U METOJAHYECKHE YKA3aHHs
110 BBINIOJIHEHHIO NIPAKTHYECKUX PadoT.

IToMuMO OCHOBHOTO cozepkanus pabouyas MPOrpaMMa BKIIOYAET HEOOXOIUMBIE
CBE/ICHHS /Ul pabOThI NPENOaBaTeIsi U 3a[aHUsl JUIS IIPAKTHYECKUX H CAMOCTOSTE TbHBIX
pabOT, OLEHOUHBIE CPEJICTBA TEKYIEIO KOHTPOJIS YCIEBAEMOCTH, Y4eOHO-METOIMYECKOe
1 MH(POPMALIMOHHOE 00ecneYeHue TUCIUTTHHBL.

Kakaplii W3 pasaenos, MpuUBEJEHHBIX B HPOrpaMMme, BKIIOYACT ONTHMAJIBHOE
COZCPIKAHHE, KOTOPOE B LIEJIOM pabOTAET HA KOHEUHBIH PE3y/IbTaT M0 M3yUYeHHIO XUMHH.
Mexay pasaenamu 1enecoo0pasHO MPOBENEHO pacIpeeeHHe KOAMYeCTBA YacoB H
TPYAOEMKOCTH, YTO Ja€T BO3MOXKHOCTb B IOJIHOH Mepe HCIONIB30BATH TEXHHUECKHE
cpezcTBa u 000pynoBanue, GoOpMUPYET HEOOXOAUMBIE 3HAHHS H YMCHHUS.

Temarnka —mnpakTHueckux pabOT  COOTBETCTBYET —TpeOOBAHHMSAM  [OATOTOBKH
BBIIYCKHHKA 110 criennanbHocTH 49.02.01 dusnueckas KyabTypa.

YUCOHBIM IJIAHOM [IPEAYCMOTPEHbBI TEKYLUAsh M [IPOMEKYTOUHAS (HOPMBI KOHTPOJIS
ycneBaeMocTH.  OUEHOYHbIE CPEACTBA JUIA  TEKYLIEr0 KOHTPONS — YCIIEBAEMOCTH,
IPOMEKYTOYHON aTTECTAIMH [0 UTOTaM OCBOEHHS JMCIUIUIHHBI BKIKOYAIOT OLlEHUBAHHE
NPAKTHYECKUX pabOT, YCTHBIH Onpoc, pedepaToB W JEMOHCTPALMIO MPAKTHYECKHX
HAaBbIKOB.

Pabowas nporpamma nmoiHOCTRIO OTBedaeT COBpeMeHHBIM TpeboBaumsiM, OIOC
CIIO, Gasucnomy yueGHOMY IUIaHy, MPUMEPHO 06pa3oBaTEILHOM [IpOrpamMme U MOKET
ObITh HCHONBb30BaHA Ul O0ECreyeHHs OCHOBHOH 0Opa3oBaTe/bHON IIPOrpPaMMBbI 10
creunanbHocTu 49.02.01 Ousuyeckast KyasTypa.

Hupexrop MBOY OOIL Ne 7
rnoc. Crenuoit CriaBsiHCKOro paiiona,
YYHTEIIb BBICLIEH KaTeropuu

Noténka Crenwofo
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