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Pabouas mnporpamma yueGHON HCHMILIMHDL b/1.09 XUMUS paspaGorana Ha
ocHoBe TpeboBannii ®I'OC cpenHero o6iero 00pa3oBaHMsl, MpPEIbABIIEMbIX K
CTPYKTYPE. CONCPKAHUIO W pe3y/bTaTaM OCBOGHMs yueGHOH mucumunasl BJI, 09
Xumus, B COOTBeTCTBHM ¢ PekoMeHmaLMAMH 110 OpraHM3aluu IOJYyYEHUSI CPEHEro
oduiero o0pa3oBaHust B Ipejenax OCBOEHHS 00pa3oBaTe/ILHBIX MPOrPaMM CpEIHEro
NPOpECCHOHATBHOrO 00pa30BaHus Ha 0a3ze OCHOBHOIO 001ero o0pa3oBaHus ¢ y4eToM
TpeOOoBaHUi (eepalbHOrO rocy1apCTBEHHOIO 00pa3oBaTeILHOrO CTAHAAPTa CPEIHEro
NPO(ECCHOHATBHOIO 00pa30BaHms MO crenuatbHoCTH 49.02.01 ®usnyeckas KyjibTypa
(TyMaHUTapHbIiT IPOQGHIEL), yTBEPKICHHOTO npHKa3oM MunuctepcTBa npocserieHus P®
or 11 Hos6ps 2022 r. Ne 968 «O6 YTBEPKIACHUU (eepaJIbHOrO TOCYIapCTBEHHOTO
00pa3oBaTelbHOTO  CTAHAAPTA  CPEAHEro MPOGECCHOHATBHOTO  00pa30BaHKA 11O
crennanbHocT 49.02.01 ®usnueckas KyabTypay. (3apeructpupoBan B MunucTepcTse
roctunnu Pocenn 19.12.2022 per. No 71643)

Jlucumruimza bJ1.09 XUMU
®oma o0yueHus OYHas
YuebHblii roz 2024-2025

1 kypc 2 cemectp
JICKIUH 34y
MPAaKTUYECKUE 3aHATUS 38u

CaMOCTOSTE/IbHBIC 3aHATHS -
MPOMEKYTOYHAS aTTECTALS -
(popma npomekyTouHOIt aTTecTaum 2 ceM. — tuddep. 3auet

P S el
COCTaBI/ITeHB: HpeHOﬂaBaTeJIb & (=

HO,/ZI,I'II/ICB

N.T. Koporenko

YTBepKIeHa Ha 3acelaHuu MpeIMeTHON (LMK/I0BO#) KOMHCCHE 00111€06pa30BaTeIbHBIX
AUCHUILIMH, POTOKOI Ne 11 ot «30» mast 2024 .

[Ipencenarens npeaMeTHOIM (LIUKITOBOIT) KOMHUCC
00111e00pa30BaTENIbHBIX AUCIUTLIUH gl H.B. KOnuna
s «30» mas 2024 .

PerieH3eHTn:

Kanmunar nemarornuyeckux Hayk, JoueHt
Kadeapel MpohecCHOHANBHON  MeIaroruKi,
IICHXOJIOTHH M (DU3UYECKOIl  KYJIBTYpbI
®I'bOY BO «KyGaHckuii rocyapcTBeHHbIi
yHUBEpCUTET» B I'. CriaBsiHCKe-Ha-KyGanu

A. B. ITonsuckuii

Hupexkrop MBOY OOIII Ne 7
noc. Crennoit CrraBsHCKOrO paifoHa,

YUHUTE/Ib BBICIIEH KaTeropuu E.A. Uupkosa




JINCT

comiacoBaHMsl paboyeil mporpaMMel 10 y4eOHOW TUCIUIUINHE

CrenunanbHOCTh CpeIHEro MPo(heCcCHOHAIBHOTO 00pa30BaHuUS:

49.02.01 ®usnueckas KyapTypa
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M.B. ®ydanbko
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B.A. Tkauenko
«31» mag 2024 r.
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1 MACHOPT PABOYEM IMPOT'PAMMBI YYEFHOUN JUCIATLIAHBI

1.1 OOmas xapakTepuCcTHKa y4eOHON JUCIUILINHBI

PaGouas mporpamma yueOnou mucruumabl BJ[. 09 Xumwus sBisSeTCS 4acThio
OCHOBHOU mpodeccuoHaIbHON 00pa3oBaTeNbHONM MPOrpaMMOi B COOTBETCTBUU C
®denepanbHbBIM TOCYJapCTBEHHBIM 00pPa30BATENbHBIM CTAaHAAPTOM CPENHEro (IOJHOIO)
obmiero oOpazoBanuss u @DenepaibHbIM  T'OCYAAPCTBEHHBIM  00pa30BaTENIbHBIM
CTaHJapTOM cpeaHero mnpodeccuoHanbHoro obpazoBanus (mamee OI'OC CIIO) s
cnermaibHOCTH 49.02.01 dusnyeckas KyibTypa

Conepxanne mnporpammbl bJI. 09 Xwumus HampaBlIeHO Ha JIOCTH)KCHHE
CHEAYIOIIUX Yeneu.

®opMUpPOBAHHE Yy CTYJIEHTOB MPEACTABICHUS O XUMUYECKON COCTaBISONIEH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUPa KaK OCHOBBI IPUHSATHUS PEIICHUHN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYyAIUsX, OTBETCTBEHHOI'O MOBE/ICHUSI B IPUPOIHOM Cpejie

1.2 MecTo 1MCUMINIMHBI B CTPYKTYPe NPOrpaMMbl NOATOTOBKH
CIEeNHATHUCTOB CPeTHEr0 3BEHA

VYuebnas o6meoOpazoBarenbHas aucuuminHa bJ[. 09 Xwumus oTHOcUTCS K
0a30BOMY ITUKITy OCHOBHOM MpohecCHOHAbHON 00pa30BaTeIbHOM IPOrPaMMBI.

3agauy JUCHMILIMHBI:

1) cdhopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTCH TPOTCKAHUS XHUMHYCCKHX
IPOIIECCOB U SBJICHUW B OKpYXKarollel cpene, LEIOCTHOM Hay4dyHOW KapTHUHBI MHpa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABJSTH (POPMYJIBI HEOPraHUYECKUX U OpPraHUYEeCKUX
BELIECTB, YPaBHEHUSI XMMHUYECKHUX PEaKIHi, OOBACHATh UX CMBICI, UHTEPIPETUPOBATH
PE3yNIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaThb  HABBIKM  TPOBEACHUS  MPOCTEUIIUX  XUMHUYECKUX
AKCIIEPUMEHTAIIBHBIX MCCIIEIOBaHUI ¢ COOMI0ICHUEM MTPaBUiI O€30MaCHOTO OOpaIIeHHs C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTb yMEHHS HCIONb30BaTh HHGPOPMAIMI0 XHMHYECKOTO XapakTepa WH3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH IMOCIEICTBUS CBOEH ICSITEIBHOCTH U
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHHUMAHHE 3HAYMMOCTU JOCTIDKEHUN XUMUYECKOM HAyKU U
TEXHOJIOTUH JJIsl pa3BUTUS COIMATBHON U TPOU3BOJICTBEHHOU cep.

1.3 TpeGoBaHus K pe3y/JibTaTaM OCBOEHHS Y4eOHOI THCUMILINHBI
OcBoeHue cojiepkanus y4eOHOM JUCIUIITUHBI XUMHsI 00€CTIEUNBAET JIOCTHKEHUE
CTYJEHTAMH CJIEYIOLIUX PE3yJIbTaTOB:

JTUYHOCTNHBIX

- 4yBCTBO IOPJOCTHM U YBAXEHUS K UCTOPUM U IOCTHMIKEHUSAM OTEUYECTBEHHOMU
HayKH;,; TPaMOTHOE TIIOBEJCHHE B TNPO(PECCHOHATBHONW NEATEIBHOCTH M OBITYy MpH
oOpaleHny ¢ IpudopaMu U yCTPOHCTBAMH;



- TOTOBHOCTh K NIPOJOKEHHIO OOpa30BaHUs M TOBBILIEHUS KBaJIM(HUKAIUU B
M30paHHON MPOQPECCUOHATBHON JAESITEIBHOCTH W OOBEKTHMBHOE OCO3HAaHUE pOJIU
€CTECTBEHHOHAYYHBIX KOMIIETEHIINI B 3TOM;

- YMEHHME  WCIOJIb30BaTh  JIOCTH)KEHHUS  COBPEMEHHOW  HAyKu WU
€CTECTBEHHOHAYYHBIX TEXHOJOTUMN NJISl MOBBIIIEHUS COOCTBEHHOI'O MHTEIIEKTYalbHOTO
pa3BUTHS B BEIOpaHHON NPpOo(ecCHOHAIbHON AESITEbHOCTH;

- YMEHHE CaMOCTOSTEIbHO J0ObIBaTh HOBBIE [Js1 Ce0sl €CTECTBEHHOHAyYHbIE
3HAHMUS, UCTIONB3YSl ISl 3TOrO JOCTYIHbIE HCTOYHUKHA UHPOpPMAIUY;

- YMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOILIEHHS B KOMAaHJAE IO
pelieHunto o0ImMX 3a1a4;

- YMEHUE VYIOpPaBJIATH CBOEW I[O3HABATEIBHOW JEATENbHOCTHIO, TMPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOT'O Pa3BUTHS;

MemanpeomMemuuix.

- UCTIOJIb30BAHKUE PA3JTMYHBIX BUIOB MTO3HABATEIILHOU ACITEIHLHOCTH ISl PEIICHUS
€CTEeCTBEHHOHAYUYHBIX 3aja4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHMs (HAOII0ACHMUS,
OTHMCaHUsI, U3MEPEHHUS, IKCIIEPUMEHTA) IS U3YUYCHHS PA3THUUYHBIX CTOPOH OKPYKAIOIICH
JICUCTBUTEIILHOCTH;

- UCIIOJIb30BAHME OCHOBHBIX MHTEIUICKTYaJIbHBIX OMEpaIuii: TOCTAHOBKH 3aJlayH,
dbopMmynupoBaHUsS ~ TUIIOTE3, aHalW3a W  CHUHTE3a, CpaBHEHWs, 000O0IIeHUSs,
CHUCTEMAaTHU3alli{, BBISABICHUS MPUYMHHO-CIICICTBEHHBIX CBS3€H, IMOWCKA aHAJOrOB,
(dbopMynHpoBaHUSL BBIBOJOB JIsi U3YUYEHMsS Pa3IMUYHBIX CTOPOH HM3y4aeMbIX OOBEKTOB,
SABJICHUA M TIPOILECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH CTaJKHUBATHCS B
npodeccuoHanbHOM chepe;

- YMEHHE TE€HEepHpOBaTh UICH U ONPEIENATh CPEACTBA, HEOOXOIUMBIE IS HMX
peanuzanuu;

- YMEHHE  HCIOJNIb30BaTh  PA3NMYHBIE  HCTOYHUKM  JUIS  TOJy4YeHUs
€CTECTBEHHOHAYYHOU MH(OpMAIIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHAJIU3UPOBATH U MPEJCTABIATh HHPOPMAIUIO B PA3TUYHBIX BUIAX;

- yMeHHE MyOJUYHO NPECTaBIATh Pe3yibTaThl COOCTBEHHOTO HCCJEIOBaHUA,
BECTU JAMCKYCCHM, JOCTYMHO UM TapMOHHUYHO codeTas cojaepkaHue u  (HOpMbI
npecTaBiIsieMoit HHpOpMaIuy;

npeoMemHulX.

- BJIAJIETh CHUCTEMOM XUMHYECKHUX 3HAHUMH, KoTopas BKJIIOYAET:
OCHOBOTIOJIATAIONME TOHATHS (XHMHUUYECKHH JJIEMEHT, aToM, JJICKTPOHHas 000J10YKa
aToma, S-, p-, O-3JeKTpOHHBIC OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTETNEHb OKHMCJIEHHUS, XUMHYECKass CBSI3b, MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKesleT, (PyHKIMOHANbHAs TPYIIa, paadKall,
U30MEpHUs, U30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOJAOPOJIbI, KHUCIOPOI- U
a30Tco/epIKaIue COSTUHEHUs, OMOJIOTHYECKH aKTHBHBIC BellecTBa (YIJICBOJBI, YKUPBI,
OeJIKK), MOHOMED, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYIISPHBIC COCIUHCHHS,
KpUCTAJUIMYECKass  perieTka, THUIBl  XUMHYECKUX  peakiuid  (OKUCIUTEIbHO-
BOCCTAHOBUTEIBbHBIC, DK30-U IHIAOTCPMHUUYECKHE, PEAKIIMH HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI,  HEDJIEKTPOJIUTBI,  AJEKTPOJUTHYECKAS  AUCCOLMALMSA, OKHUCIIHUTEIND,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON pEaKINU, XUMUUYECKOE PABHOBECHUE), TEOPUHU U
3aKOHBI (TEOpUSI XMMUYECKOrO CTPOEHMsI opraHnyeckux BemniectB A.M. bytieposa,
TEOpHUsl DJIEKTPOJMTUYECKOW Iuccolranuu, nepuoandeckuii 3akon /.M. Menneneesa,



3aKOH COXpPAHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNU SI3bIK XUMHUHU,
(akToMOrMUecCKue CBEACHUS O CBOMCTBax, COCTaBe, IOJyYECHUH U OE30MacHOM
WCIIOJIb30BAHUU BaXXHEUINUX HEOPTraHWYECKHX W OPraHUYeCKHX BEIIECTB B OBITY
MPAKTUYECKOUN JACATEIbHOCTH YEJIOBEKA;

- YMETh BBIBISATH XapaKTEPHBIC MPU3HAKU W B3aUMOCBS3b M3YUYEHHBIX MOHSITHU,
MPUMEHATh COOTBETCTBYIOIUE TOHSATUSA IIPU ONUCAHUM CTPOEHUS M  CBOMCTB
HEOPraHWYECKUX U OPraHUYEeCKHX BEHIECTB M MX MPEBPALICHHI; BBIABIATh B3aHMOCBS3b
XUMHYECKUX 3HAHWHI C MOHATUAMHU W MPEACTABICHUSAMH JPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCITI0JIb30BaTh HanMCHOBAHUS XUMHYECKUX COCIUMHCHUMN
MEXKIYHAPOJHOIO CO03a TEOPETUYECKOM W NPUKIAJHOW XUMHUU W TPHUBUAIbHbBIC
Ha3BaHUS BAXKHEUIIMX BEIIECTB (ITWICH, alleTWICH, TNIMIEpUH, (eHomn, GopmMaibIaeTu/,
YKCYCHasi KHUCJIOTA, TJIMIMH, YrapHbIA ra3, YrJIeKUCIbIi ra3, aMMHaK, raiieHas U3BeCTb,
HeraIieHasi U3BeCTh, MUTHEBAsI COJIa U IPYTUX), COCTABIATH (POPMYJIBI HEOPTAHUYECKUX U
OPTraHWYECKUX BEIIECTB, YpPaBHEHUS XUMUYECKUX PEAKIUM, OOBSICHATh HMX CMBICIH;
MOATBEPKIATh XapaKTEPHbIE XHWMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMU
AKCIEPUMEHTAMHU U 3aMHUCSMHU YPABHEHUN XUMHUUYECKUX PEAKIUA;

- yMETh YCTaHaBJIMBATh MPUHAMNJICKHOCTh HW3YUYCHHBIX HEOPraHUYECKUX U
OpPraHMYeCKMX BEUIECTB K OINPEICICHHbIM KjaccaM U TpynmnaM COEIWHEHUH,
XapakTepU30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; OMPEACNSATH BUJIBI XUMHYECKHX
CBsi3el (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJOPOHAS), TUIBI KPUCTATITMICCKUX
PEIIETOK BEIIECTB; KIaCCUPHUITUPOBATH XUMUYECKHE PEAKIIHH;

- chopmupoBaTh MPEICTABJICHUS: 0 XUMHYECKON COCTaBJIAIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIM XMMUM B TMO3HAHWUU SIBJICHUW MHPUPOJIbI, B
(hopMUPOBaHUN MBIIIUICHUS U KYJBTYPhI JIMYHOCTH, €€ (PYHKIIMOHATHHOW T'PaMOTHOCTH,
HEOOXOAMMOM JI pEeIIeHHUs] TPAKTUUECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOAHON Cpee;

- YMEThb TIPOBOJUTH pacyeThl IO XHUMHYECKUM (opMyraM U ypaBHEHUSIM
XUMUYECKUX PEaKIUA C HUCIONh30BaHHEM (PU3NUECKHX BEIMYWH, XapaKTEPHU3YIOUIUX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJibHBIE YCIIOBHUS) Ta30B,
KOJIMYECTBA BEILIECTBA; HCIIOJb30BATh CHUCTEMHBIC XUMUUYECKUE 3HAHUA U1l TPUHATHA
pelIeHN B KOHKPETHBIX - BIAJETh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIONTHE TOHATHS (XHMHUUYECKHH 3JIEMEHT, aToM, JJICKTPOHHas 000J10YKa
aToma, S-, p-, O-2JIeKTpOHHBIC OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIILHOCTD, CTENEHb OKHUCJICHUS, XWMHYECKas CBS3b, MOJb, MOJSpHas
Macca, MOJISPHBIM 00BEeM, YIJIEpOAHBIA CKeseT, (DyHKIMOHANbHAs TPYIIa, paadKall,
W30MEpHs, U30MEPbl, TOMOJOTHYECKUN PsiJl, TOMOJOTH, YIJIEBOAOPOJbI, KUCIOPOI- U
a30Tco/AepIKaIue COSTUHEHNs, OMOJIOTHYECKH aKTHBHBIC BellecTBa (YTIEBOIBI, KUPBI,
OeJIKK), MOHOMED, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYIISPHBIC COCIUHCHHS,
KpUCTAJUIMYECKass  perieTka, THUIbBl  XUMHYECKUX  peakiuid  (OKUCIUTEIbHO-
BOCCTAHOBUTEIBbHBIC, DK30-U IHIAOTCPMHUUYECKHE, PEAKIIMd HOHHOTO OOMEHa), pacTBOp,
BJIEKTPOJUTHI, HEAJIEKTPOIUTHI, DBJICKTPOJIUTHYECKAs JAUCCOLMALMSA, OKHUCIUTEND,
BOCCTaHOBHTEJb, CKOPOCTh XUMHUYECKOM PEaKIIMU, XUMUYECKOE PAaBHOBECUE), TCOPUHU U
3aKOHBI (T€OpUS XUMHUUYECKOTO CTpPOEHHUS opraHudeckux BemecTB A.M. Bbytieposa,
TEOpHUsI DJIEKTPOJMTUYECKOW JHCCOLMaluM, nepuoandeckuii 3axkoH J[.M. Menneneesa,
3aKOH COXpPAHEHHUsS MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUWU SI3bIK XUMHUHU,
(dakToNOrMYecKre CBEIACHHUS O CBOWCTBaX, COCTaBe, IMOJYYCHHH | 0O€30MacHOM
WCIIOJIb30BAHUH BAKHEWUIIIUX HEOPTaHWYECKUX M OPraHWYECKUX BEIIeCTB B OBITY U



MPAKTUYECKOUN AEATEIBHOCTH YEIOBEKA;

- YMETh BBISBJISATh XapaKTEPHBIC MPU3HAKU M B3aUMOCBS3b M3YUYEHHBIX MOHSTHM,
MPUMEHATh COOTBETCTBYIOIUE TOHSTUSA IIPU ONUCAHUM CTPOEHUS M  CBOMCTB
HEOPraHWYECKUX U OPraHUYECKHX BEHIECTB W UX MPEBPALICHHI; BBIABIATH B3aHMOCBS3b
XUMHYECKUX 3HAHWI C MOHATUAMHU W MPEACTABICHUSMH APYTMX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

-  YMETh  WCHOJIb30BaTh  HAUMEHOBAHUS  XUMHYECKHX  COCIMHECHUU
MEXKIYHAPOJHOIO CO03a TEOPETUYECKOWM W NPUKIAJIHOW XHUMUA W TPHUBUAJbHbBIC
Ha3BaHUS BAXKHEUIIMX BEIIECTB (ITWICH, alleTWJICH, TNIMIEpUH, (eHomn, GopMaabIeru/,
YKCyCHasl KHCJIOTA, TJIMIMH, YTapHbIN ra3, yTrJIEKUCIbId ra3, aMMHaK, ranieHasl U3BeCTb,
HeraIieHasi U3BeCTh, MUTHEBASI COJIa U IPYTUX), COCTABIATH (POPMYJIBI HEOPTAHUYECKUX U
OPTraHWYECKUX BEIIECTB, ypPaBHEHUS XUMUYCCKUX PEaKIUM, OOBSICHATh HMX CMBICIH;
MOATBEPKIATh XapPAKTEPHbIE XHWMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH
AKCIEPUMEHTAMHU U 3aMHUCSMHU YPABHEHUN XUMHUUYECKUX PEAKIU;

- YMETh YCTaHaBJIMBATh MPHUHAJICKHOCTh U3YUYCHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB K OMNPEACJIICHHBIM KJIaccaM W TpylnnaM COEAUHEHHM, XapaKTepu30BaTh HX
COCTaB M Ba)XHEHIIINE CBOMCTBA; OMPEENIATh BUIbI XUMUUYECKUX CBS3eH (KOBaJCHTHAs,
WOHHAs, METa/UIMYecKasi, BOJOPOJHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK BEIECTB;
KJIaCCU(PUITUPOBATH XUMUUYECKHUE PEAKIUU;

- copMHpPOBATH MPEJCTABICHHS: O XUMHUUYECKOW COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBl MHpA, POJM XWMHU B TIO3HAHWUU SBIECHUW NPUPOABI, B (HOPMHUPOBAHUU
MBILUICHUS] U KYJbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOii
JUIS pElIeHUs] MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOI'O OTHONICHHS K
CBOEMY 3JI0POBbIO U IIPUPOJIHOM CpeE;

- yMEeTh NPOBOAUTH pacyeTbl MO XUMUYECKUM (OpMyslIaM U YpaBHEHHUSIM
XUMHYECKHX PEaKIHMi ¢ HMCHOJb30BaHUEM (U3UYECKUX BEIUYUH, XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIE YCIIOBUS) Ta3oB,
KOJIMYECTBA BELIECTBA; HCIIOJIb30BATh CHUCTEMHBIE XMMHMUYECKUE 3HAHWS 71l MPUHITHUS
pelIeHni B KOHKPETHBIX JXU3HEHHBIX CUTYyalUsAX, CBS3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM

1.4 IlepeyeHb IJIAHUPYEMbIX Pe3yJbTATOB OOY4YeHHS] MO JUCHUIJIMHE
(mepeyeHb (popMuUPyeMbIX 3HAHUA, YMEHUI M ONTHI 1€ATEJIbHOCTH)

OK 01. BriOupath croco06bl pemieHus: 3aaad nmpodecCHOHATBHON JeATeIbHOCTH
MPUMEHUTEIIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcrnonp3oBaTh COBPEMEHHBIE CpPEACTBA IOWMCKA, aHaIM3a |
WHTEpIpeTanuu HpopMaluid U WHPOPMAIIMOHHBIC TEXHOJOTHH JUIS BBIMOJHEHUS 3a/1ad
npodeccuoHaNbHON IeSTEIHHOCTH.

OK 04. DddexTruBHO B3aUMOICHCTBOBATH U pa0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CopnelicTBOBaTh COXPAaHCHHUIO OKPYIKAIOIIECH Cpebl, peCypcocOepeKeHHIO,
MPUMEHATh 3HaHUSA 00 M3MEHECHHWH KJIMMaTa, NMPUHIUIBI OSpEkIIMBOTO IMPOU3BOJICTRBA,
3¢ PeKTUBHO NEHCTBOBATH B UPE3BBIUYAHHBIX CHTYAIIHIX.

Kon u HaumeHoBaHue
dhopMupyembIx
KOMIIeTeHIIM i

IlnanupyeMble pe3yJIbTAThI OCBOCHUS JMCHUILIMHBI

Oo6mme

Jucuuninnapusie (mpeaMeTHbIE)

OK 01. Beibupats criocoOsI
pelieHus 3a1a4

B 4acTu Tpy0BOro BOCIMTAHUA:
- TOTOBHOCTB K TPYZly, OCO3HaHHE

BJIAJACTh CHCTEMOH  XHMHYCCKHX 3HaHI/Il>’I,
KOTOpas BKJIFOYACT: OCHOBOITIOJIararomue




podeCCHOHATHHOM
JIeATEILHOCTH
MIPUMEHUTENBHO K
Pa3IMIHBIM KOHTEKCTAM

[IEHHOCTH MAaCTePCTBa, TPYIOITI00ue;

- TOTOBHOCTh K aKTHBHOH J€SITEIILHOCTH
TEXHOJIOTMYECKON 1 COIHAILHON
HATPaBJICHHOCTH, CIOCOOHOCTh
WHUIAAPOBAThH, IUTAHUPOBATH U
CaMOCTOSITENILHO BBITTOJIHATEH TAKYIO
JIeITCIHLHOCTD,

- HHTEpeC K pa3InyHbIM chepam

PO ECCUOHATFHOH JIESITEIFHOCTH,
OgJ1aieHne YHUBEPCAJIBHBIMH
Y4eO0HBIMH MO3HABATEILHBIMUI
JeHCTBUSAMM:

a) 0a30BbIe JIOTHYECKHE IeHCTBHA .

- CaMOCTOATENILHO (HOPMYIHPOBATH U
aKTyaJIU3UpOBaTh NPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBINH MIPU3HAK
WJIM OCHOBAHUS JJIsl CPAaBHEHMUS,
KJIaccu(UKAIMKA U 0000ICHHUS;

- OTIPENIENIATh 1IETH JIeATENbHOCTH,
3a/1aBaTh MapaMETPhl U KPUTEPUHU HX
JIOCTHIKEHUS,

- BBIABJIATH 3aKOHOMCpHOCTI/I u
HpOTI/IBOpe‘II/ISI B paCCManI/IBaCMI)IX
SBJICHUAX

- BHOCHUTH KOppeKTI/IBbI B ACATCIBHOCTD,
OLCHUBATh COOTBETCTBHUEC pesyanaTOB
IEJISIM, OLICHUBATh PUCKH MTOCIEICTBHIMA
JIeITEIBLHOCTH,

- pa3BUBaTh KPEATHBHOE MBILIUICHHE MIPU
PeLIeHNH )KU3HEHHBIX MpolieM

0) 0a30BBIE HCCJIEA0BATEILCKHE
elCcTBUSA:

- BJIAJICTh HABBIKAMH y4eOHO-
HCCIIE0BATENbCKOM U IIPOEKTHON
JIeSITeTbHOCTH, HABBIKAMH pa3pelIeHuUs
mpobiem;

- BBISIBJISITHh IPUYUHHO-CIIC/ICTBEHHBIE
CBSI3U M aKTyaJH3UPOBATH 3a1ady,
BBIIBUTATh THIIOTE3Y €€ PeIICHUs,
HAXOJIUTh apTyMEHTHI JJIS 10Ka3aTeIhCTBA
CBOUX YTBEp)KICHHH, 3a7aBaTh ITapaMeTPhI
U KPUTEPUH PEIICHIS;

- aHAIM3UPOBATH IOJYICHHBIE B XO/I€
pelIeHns 3a1a4H Pe3yIIbTaThl, KPUTHIECKI
OLIEHNBATH UX JOCTOBEPHOCTH,
TIPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSX;
- YMETh IEPEHOCUTD 3HAHUS B
MTO3HABATENBHYIO U IPAKTHIECKYIO
00J1aCTH KU3HEIEITEIILHOCTH;
- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MIPEIMETHBIX 00JIacTeH;
- BBIIBUTATh HOBEIC UEH, IPEIIaraTh
OpPUTHHANIEHBIE TIOMXOABI M PEIICHHUS;
- CIIOCOOHOCTD MX HMCIIOJIb30BAHUS B
TO3HABATENbHON U COLIUAJIBHON NMPAKTUKE

MOHATUSL  (XMMUYECKHH  DIIEMEHT,  aToM,
JNIEKTPOHHAss 00oNO4YKa artoMa, s-, p-, d-
JJIEKTPOHHBIE ~ OpOWTaJM  aTOMOB,  HOH,
MoOJIeKyJa, BaJICHTHOCTH,
3JIEKTPOOTPULIATEIEHOCTD, CTEIEeHb
OKWCIICHHsI,  XMMHUYECKas  CBs3b, MOJIb,
MOJSIpHasT ~ Macca, MOJSPHBIH  00beMm,
YIIEpOOHBIH  CKEJNET, (yHKIMOHATIbHAS
TpyIma, pajuKall, W30MepHs, H30Mephbl,
TOMOJIOTHY €CKHUI pan, TOMOJIOTH,
YITIEBOIOPOIB, KHUCJIOPOJ- u
a30TcoJepHKalINe COCAUHEHHs, OUOIOrMYeCKH
aKTHBHBIC BellecTBa  (YIJIEBOIBI, IKHPBHI,
Oesku), MOHOMEp, MOJIUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEHHEHNS,

KpHUCTaJLTHUECKAs peleTka, THIIBI
XUMHYECKUX peakuuii (oKuCIUTENBHO-
BOCCTAHOBUTEJLHEIE, 9K30-U
SHIOTEPMUIECKHE, peaKimu HOHHOTO
oOmeHa), pacTBop, ANIEKTPOIIUTEI,
HE3JICKTPOJTUTHI, ANIEKTPOIUTHUECKAS

JIUCCOIMAIIUS, OKUCIUTENb, BOCCTAaHOBUTEINb,
CKOPOCTh XMMHUYECKON PEaKIu, XUMHYECKOE
paBHOBECHE), TEOPUHU U 3aKOHBI (Teopus

XUMHUYCCKOI' O CTpOGHI/IH OpFaHI/I‘{eCKI/IX
BEIIIECTB AM. Bytneposa, Teopus
3JIEKTPOITUTUYECKON JIMCCOLMAIINH,

nepuoguueckuid  3axkoH .M. Menneneesa,
3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CHMBOJINYECKUI SI3BIK XAMUH,
(akToNmorMyeckue CBEINEHUST O CBOMCTBaX,
COCTaBe, MOTy9EeHUHN u Oe30macHoOM
HCTIOJIb30BaHIH BaXXKHEHIINX HEOPTaHUIECKUX
W OpraHMYECKUX BEILECTB B ObITY

- BIIQJETh CHCTEMOH XHUMHYECKHX 3HaHUH,
KOTOpasi ~ BKJIIOYaeT:  OCHOBOIIOJAralomiye
MOHATHA  (XUMHYECKHH  DJIEMEHT,  aToM,
JJIEKTPOHHAS 000NOYKa aroma, s-, p-, G-
JJIEKTPOHHBIE ~ OpOHWTAJIM  aTOMOB,  HOH,
MOJIEKYIa, BaJICHTHOCTD,
3JEKTPOOTPHULIATEIFHOCTB, CTEIeHb
OKHCIIEHHS, XHMHYECKass  CBSI3b,  MOJIb,
MOJISIpHasT ~ Macca, MOJISIPHBIN 00BeEM,
YIIIepOIHBII CKEJET, (hyHKIHOHATBHAS
Tpymma, paiWkal, HW30MEpHs, H30MEpEI,
TOMOJIOTHYECKHIA psn, TOMOJIOTH,
YTJI€BOAOPOIEI, KHCIIOpOI- 31
a30TCOMIepIKAIINE COSAMHEHNUS, OMOIOTHIECKU
aKTUBHBIC BemecTBa  (YIJEBOIBI,  JKHPHL,
OenKku), MOHOMEp, TMOJMMEpP, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYISIPHBIC COCIWHEHHUS,

KpHUCTAJUTNYEeCKast penieTka, THITBI
XHUMHYECKHX  peakiuuil  (OKUCIHTEIBHO-
BOCCTaHOBHUTEIIBHEIE, 9K30-H
9HJOTEPMHUYECKHE, peakuuu HOHHOT'0
obOMmeHa), pactBop, AIIEKTPOIUTEI,
HEAIIEKTP OJIUTHI, EKTPOIHTHYECKAS

Jucconruanys, OKHCIUTCIb, BOCCTAHOBUTCIID,
CKOPOCTb XHMIYECKOM peaKkun, XUMHYICCKOC
paBHOBeCI/Ie), TCOPUHU U 3aKOHBI (Teopm[

XUMHYECKOTO  CTPOEHHMs  OpraHMYecKUX
BELICCTB AM. Bytneposa, Teopust
JIEKTPOIUTUIECKON JIICCOLMALIUY,




nepuoanueckuid 3axkon .M. Menneneesa,
3aKOH COXpPAHEHHs MAacChl), 3aKOHOMEPHOCTH,

CHMBOJINYECKUI SA3BIK XHUMUH,
@aKTOHOFH‘IeCKI/Ie CBCIACHHUA O CBOﬁCTBaX,
COCTaBc, MOJYYCHUN u 0e30MmacHOM

HCIIOJIB30BAHUY BaKHEHUIIINX HEOPTraHNYCCKUX
U OpraHU4YCCKHUX  BCUICCTB B GI)ITy n
HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBEKA,

- YMCETb BBIABJIATH XapaKTCPHBIC IMPU3HAKU U

B3aNMOCBA3b HU3YUYCHHBIX HOHHTHfI,
NMPUMEHATL COOTBETCTBYIOIIHC IMOHATHA HPU
OINMCaHHNH CTpOCHUA u CBOMCTB

HEOPraHWMYEeCKHX U OpraHWYECKHUX BEIIECTB U
UX TPEBpAlICHU; BBISBISATH B3aUMOCBS3b
XMMHUUYECKUX 3HAaHWH C TOHATHUSAMH |
MpeJCTaBICHUAMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTb  HCHOJb30BaTh  HAMMEHOBAaHUS
XMUMHYECKUX COETUHEHUH MEXAYHapOJHOIO
COI03a TEOPETUUECKOW M MPUKIAAHOM XMMHUHU
u TPpUBUAJIbBHBIC Ha3BaHUs BaXKHENIIINX
BEIIECTB (OTWJIEH, aleTWIeH, TJUIEpPUH,
(denon, Qopmanbrerun, ykcycHas KHCIIOTa,
[JIALWH, YrapHbld Tra3, YIIEKUCHbIA Tas,
aMMHaKk, rameHas HU3BCCTH, HEeramicHas
U3BECTh, TMThEBAsT CoAa M JIPYTHUX),
COCTaBJISATh (OPMYJBbl HEOPraHHUYECKHX |
OpPTaHUYECKUX BEIIIECTB, ypaBHEHHUS
XUMHYECKUX PEaKUUH, OOBSICHATh UX CMBICI;
MOATBEPKIAaTh  XapaKTepHBIE XHMUYECKHE
CBOWCTBAa  BEIIECTB  COOTBETCTBYIOIINMH
OKCIEPUMEHTAMH M 3alUCSIMH  YpaBHEHUH
XUMUYECKUX PEAKLMM;

- yMeTh YCTaHaBIMBAaTh IPHHAIICKHOCTh
W3YYCHHBIX HEOPTaHWYECKUX U OPTaHUYECKHUX
BEIIECTB K ONpENeNeHHBIM KjaccaM H
TpyNIiaM COEAWHEHHH, XapaKTeph30BaTh HX
COCTaB M Ba)XKHEWIIME CBOWCTBA; ONPENENTH
BUIBl XHMHYECKHX CBs3el (KOBaJIeHTHas,
MOHHAsI, MeTaJUIMYecKasi, BOJOPOAHAs), TUIIBI

KPHUCTaTHYECKUX perIeToK BEILIECTB;
KIacCH(DUIIMPOBATh XUMHYECKUE PEAKIIHH;

- chopMHpOBaTH TIPECTABIICHUS: o
XUMHUYECKOU COCTAaBJISIONIEN

€CTECTBEHHOHAYyYHOM KapTHHBI MHpa, POJIU
XMMUH B TIO3HAHUM SIBJICHUH TIPUPOABI, B
(OpMHPOBAaHNUHM MBIIUIEHHUA ¥  KYJIBTYPBI
JMYHOCTH, €€ ()yHKIMOHAIBHOW I'PaMOTHOCTH,
HEOOXOAMMOM ISl peIIeHHs MPaKTHYECKUX
3a/ad M OKOJOTMYECKH OOOCHOBaHHOTO
OTHOIIEHHS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cperne;

- YMETh NMPOBOAWTH PACUETHI M0 XUMHUUECKUM
dopMynaM ¥ ypaBHEHHAM  XHMHYECKHX
peaknuii C WCHONB30BaHUEM (PH3MIECKUX
BEJIMYMH, XapaKTepH3YIOIINX BeIlecTBa C
KOJIMYECTBEHHONW CTOPOHBI: MaccChl, 00beMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJHYECTBA
BEIIIECTBA; HCIOJIB30BaTh CHCTEMHBIE
XUMUYECKHE 3HAHUS JUIS TPHHATUS PElIeHUH
B KOHKPETHBIX JKM3HEHHBIX CHTYaIlHsIX,
CBSI3aHHBIX C BEIIECTBAMH M MX NPHMEHEHHEM

OK 02 Hcnons30Bath

B

odJ1acTi

HEHHOCTH

HAY4YHOr 0

- YMETH IUIAaHUPOBATH u BBITIOJIHATH
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COBpEMEHHBIE CPEJICTBA
MOKCKA, aHAJIH3a U
HHTEPIPETALHN
nHpopmanuu u
uH(GOPMAIMOHHBIE
TEXHOJIOTUH JJISI
BBITIOJTHEHHS 3a/1a4
podeCCHOHATHHOMN
JIeATENbHOCTH

MMO3HAHUA
- C(I)OpMI/IpOBaHHOCTL MHPOBO33PCHUA,
COOTBCTCTBYIOLICTO COBPCMCHHOMY

YPOBHIO Pa3BHUTHS HAYKH M OOIIECTBEHHOMH
NIPAKTUKHM, OCHOBAaHHOTO HAa  JIUAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYIbTYPHOM MHPE;

- COBEpIICHCTBOBAHUE  A3BIKOBOM U
YUTATENIbCKOM KYIBTYphl KaK CpencTBa

B3aUMOJEICTBUA  MEXAy JIOABMH U
MIO3HAHUS MUpa;
- OCO3HAHME  IIEHHOCTH  Hay4yHOHU

JeATENHOCTH, TOTOBHOCTh OCYILECTBIIAThH
MPOEKTHYIO u HCCIIEI0BATENbCKYIO
JEeATeNHOCTh ~ MHIMBUAYaJbHO W B
rpymnme;

OBnajzieHHe YHUBEPCAIBHBIMU Y4eOHBIMU
MO3HABATENLHBIMH JACHCTBUAMU:

B) pa6ota ¢ nHpopManmeii:

- BIajgeTh

HaBbIKaMU TIOTY1ICHU ST

uHQOpMAallMKM W3 HCTOYHUKOB Pa3HBIX

THUIIOB, CaMOCTOATEIIBHO OCYHICCTBJIATH

MOMCK, aHajau3, CUCTEMAaTU3alMI0 U

UHTEPHpeTaio HHPOPMAMU Pa3THYHBIX
BHJIOB U ()OPM TIPEACTABICHUS,

- CO31aBaTh TEKCTHI B PA3IIHIHBIX
(dopmMaTax ¢ yueToM Ha3HAuUCHUS
MH(pOPMALIUK U LIeJICBOI ayTUTOPHH,
BBIOHPAst ONTUMAITBHYIO (HOpMY
HPEACTABICHHS U BU3YaIN3aLin

XUMUYECKHH  OKCIIEpUMEHT  (TpeBpalIieHus
OpPTaHUYECKUX BELIECTB IPU HArpeBaHUH,
MONTY4YEHUE STUICHA U U3Y4EHHE €ro CBOWCTB,
KaueCTBEHHBIE PEaKLUU Ha  albJETH[IBI,
KpaxMal, YKCYCHYIO KHCIIOTY; JA€HaTypalus
0eNKOB TpH HarpeBaHWHM, LBETHBIC PEaKINH

0€NKOB; TPOBOJAWTH  PEAKIUH  HOHHOTO
oOMeHa,  OmpefensiTb  CpeAy  BOJHBIX
pacTBOPOB,  KAauyeCTBEHHBIE pEaKIUM  Ha
cynbdar-, kapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH AMMOHHST; pemiath
JKCIIEpUMEHTANIbHBIE  3a7auyd [0  TeMaM

"Merautel" ¥ "Hemerayuibl") B COOTBETCTBHH
C MpaBWIAMH TEXHUKH 0€30MacHOCTH TIpH
o0pallleHuy ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM
000opynoBaHHEM; IPEACTABIAT PE3YJIbTAThI
XMMHUUYECKOr0 3KCIIepUMeHTa B (hopme 3anmcu
YpaBHEHHH COOTBETCTBYIOUIMX pEaKIMHd |
(opMynupoBaTh BBIBOJBI HAa OCHOBE OJTHX

pe3yIbTaTOB;
- YMETH AHAJIM3UPOBATDH XUMHUYECKYIO
uHdopmanmio, MoIydyaeMyr M3  pa3HbIX
HWCTOYHUKOB (cpenctB MaccOBOU

nnpopmanun, cetb HTEpHET U Npyrue);

- BJIaJA€Tb OCHOBHBIMHU METOJaMU HAYYHOI'O
IIO3HAHUs BCIICCTB U XHUMHYCCKUX SIBJICHUN
(HabmioieHne, HM3MEpEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHHE);

- YMeTh IPOBOIUThH PacyeThl 0 XUMHYECKUM
dopmynaM M ypaBHEHHSIM  XHMHYECKHX
peakuuii ¢ HCIONb30BaHHEM (PU3UUECKHX
BENIMYMH, XapaKTepPHU3YIOIIUX BELIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIE YCIIOBHSA) Ta30B, KOIWYECTBA
BEILECTBA,; UCIIOJIB30BAaTh CHCTEMHBIE
XMMHYECKHEe 3HAHUS Ul NPHHATUS pEeLIeHUI
B KOHKPETHBIX JKM3HEHHBIX CHTYalusiX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPHMEHEHHEM

OK 04. DddextuBHO
B3aUMOJEICTBOBATH U
paboTaTh B KOJJICKTUBE U
KOMaHJIe

TOTOBHOCTh K caMOpa3BUTHIO,
CaMOCTOSITETIBHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIaJICHHE HaBBIKaMU y4eOHo-
MIPOEKTHOMN u

COIIHAILHOM IeITEeIbHOCTH;

HCCIIEeI0BAaTCILCKOM,

OsaageHue YHuBEpPCAJIbHBIMHA
KOMMYHHUKATUBHBIMH JaeiicTBUSIMM:
0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHNMATh u HCTIONB30BaTh
NIPEUMYIIECTBA KOMaHJHOU u
VHIIMBHUIYaJIbHOIN paboTHI;

- MIPUHAMATh LeTTHn COBMECTHOM
JeATENBHOCTH, OpraHN30BHIBATH u
KOODJWHUPOBAaTh  JEWCTBHA 1O €€

JIOCTIDKEHHUIO: COCTABIIATH IUIAH ACHCTBUM,
pacmpeneniTts poid C YYeTOM MHEHUU
VYACTHHKOB  OOCYXKJAaTb  PE3yJIbTAaThI
COBMECTHOMH paboTHI;

- KOOPJIMHUPOBATH M BEIONHATH paboTy B
YCIOBUSIX PEATBHOT0, BUPTYAIbHOI'O U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

- yMeTb IUIAHMPOBAaTb M  BBINOJIHATH
XUMUYECKMH OKCIIEpUMEHT  (IpeBpalleHus
OpPraHM4ecKHX BEIECTB TP HarpeBaHUU,
MOJIy4eHHE STUIIEHA U U3ydEeHHE ero CBOWCTB,
Ka4eCTBEHHbIC pEaKUUM Ha  aJbJCTHIbI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JIEHATypalus
0enKOB TPH HAarpeBaHWM, LBETHBIC PEAKINHU

0eJIKOB;  TPOBOIUTH  PEAKLIUH  HOHHOTO
oOMeHa,  ompenensaTe  cpeay  BOIHBIX
pacTBOpOB, KaueCTBEHHBIE pEakIUHd Ha
cynbdar-, kapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH AMMOHUS; periaTh
JKCIIEpUMEHTAJIBHBIE  33/1a4d 110 TeMaM

"Metamnel" u "Hemeramiel") B COOTBETCTBUH
C TpaBWIAMH TEXHUKH OE30MacHOCTH TpH
00paIeHnn C BemecTBaMHU W J1a00paTOpHBIM
000pyIOBaHUEM; TMPEACTABIATE PE3YIbTAaThI
XMMHYECKOT0 SKCIIEPUMEHTa B (JOopMe 3aImicu
YpaBHEHUH COOTBETCTBYIOILIMX pEaKUUHd U
(opMynupoBaTh BBIBOJBI Ha OCHOBE 3THX
Pe3ysIbTaToB
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- OCYILIECTBIISITh MO3UTUBHOE
CTpaTEeru4ecKoe MOBEICHUE B Pa3IMYHBIX
CHTYalUsSIX, MPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUIIHATHBHBIM
OsaaneHue YHHBepPCAJIbHBIMU
PeryIsiTHBHBIMH JIeCTBUAMMU:

I') MPUHSATHE ceOsl U APYIUX JI0eii:

- TOpPUHAMATh MOTHBBI W apryMEHTHI
JPYTUX JIOJed MU aHANW3e Pe3yJIbTaTOB
JIeATENbHOCTH;

- MPU3HABATh CBOE MPABO U TPABO JPYTHX
JIIOJICH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHMUMAThH MUD C
HO3HIMH IPYTOTO YeIOBEKa

OK 07. CogelictBOBaTh
COXpaHEHHIO OKPY’KaloIIeH
cpensl,
pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
U3MEHEHNH KIIMMaTa,
NPUHIHITEI OEPENKITUBOTO
NPOU3BOJICTBA, d()(HEKTUBHO
JIEICTBOBATH B
Ype3BBIYAHBIX CHTYaILIUsX

B 001acTH 3K0JI0TrHYECKOr0

BOCIUTAHUS:
- chOpMHUPOBAHHOCTh  DKOIOTHYECKOi
KYJBTYpHI, MOHUMaHKE BITHSTHUSI

COIMATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOAHOM U  COLMAIBbHOU
Cpelbl, OCO3HaHHE rJ100aJIbHOTO
XapaKTepa dKOJIOTHICCKHUX MPOoOJIEM;

- IUIAaHHPOBaHME M  OCYILECTBICHHE
JIEUCTBUM B OKpYXawIled cpene Ha
OCHOBE 3HAHMA LEJel  yCTOHYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AaKTUBHOE HENpUATHE JEICTBU,
IIPUHOCSILMX BPEX OKPYXKAIOILEH CPELE;

- YMEHHUE IIPOrHO3UPOBATH
HeOIaronpusaTHeIe JKOJIOTUYECKUE
MIOCJIEICTBUS [IpeIPUHUMAEMBIX
JIEICTBU, IPENOTBPAILATh UX;

- pacllMpeHHE OmblTa  JEATENbHOCTH
JKOJIOTMYECKON HANpPaBJIEHHOCTH;

- OBJIaJICHUE  HABBIKAMU  y4eOHO-
HCCIIEeI0BAaTCIbLCKOM, MIPOEKTHOMN "
COIIMAJIbHOU IEATEIbHOCTH

- chopMUpOBaTH HpeICTaBICHHS: 0
XUMHYECKOI cocTaBJIsroILei
€CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIH
XMMUH B TIO3HaHUH SIBICHUH TPUPOIBI, B
(OopMHpPOBaHUM MBIIUICHHS W KYJIBTYpHI
JIMYHOCTH, ee ()yHKIIMOHAIBHOM I'PaMOTHOCTH,
HEOOXO/JMMOM JUIsl pelIeHns] MPaKTHYECKHUX
3aJa4 M OKOJIOTHYECKH OOOCHOBaHHOTO
OTHOILIEHUS K CBOEMY 3JJ0POBbI0 U IIPUPOJHOU
cperne;

- YMeTb COOJIIOIaTh MPaBUJIa KOJIOT MIECKH
11e71eCO00Pa3HOro NOBEJECHNS B OBITY U
TPYIOBOM AEATEIBHOCTH B LIEISIX COXPAHEHUS
CBOETO 3710POBbsI U OKPYKAIOIIEW IPUPOAHOI
Cpellbl; YIUTHIBATh OMACHOCTh BO3/CHCTBUS
Ha JKMBbIE OPTraHU3MBbI OIPEICNICHHBIX
BEILIECTB, TOHUMasl CMbICT TTOKa3aTeIs
[IpeeNbHON JOIYCTUMON KOHLICHTPaLu1
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUATLTAHBI

2.1. O0beM yueOHOM AUCHHUIIMHBI M BUABI Y4eOHO0#l padoThI

Bun yue6Hoit paboTh Bcero CEeMECTPBI
4acoB
2
MakcumainbHast yaeOHast Harpyska (BCero) 72 72
O0s3aTenbHas ayTUTOpHAs yueOHas Harpyska (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 XMW BrirodaeT u3ydeHue ClIeIyronX pa3ieioB u
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. Kimaccudukanms, 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 HEOPraHNYECKHX 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 OPraHUYEeCKUX
BEIIECTB 2
Paznen 5 Kunernueckue u TepMOJMHAMHYECKUE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHYECKHX
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
IIpomesxyrounas arTecTanus 1o Juddepennmpopannslii 3a4er
TVICITATUTHHE
Bcero no qucuuiinae 72 34 38

2.3 TemaTu4yeckuii miaH u cogep:kanue yueoHoii aucuunannunl bJ1. 09 Xumus

HaumenoBaHue Conep:xaHue y4eOHOro MaTepualia, MpakKTH4YecKue padoTsl, Oo6bem YpoBenb
pa3eioB ¥ TeM €aMoCTosITe/IbHAsI padoTa 00y4aroLmMXxcs. 4acoB OCBOEHHSI
1 2 3 4
2 cemectp
Paspnen 1. OcHOBBI CTpPOeHMS BellleCTBA 6
Tema 1.1. Conep:kaHue yu4eGHOr0 MaTepuaJjia 4
CrpoeHue atoMmoB | Jlekuus 2
XUMHUYCCKUX 1| CrpoeHme aToMOB XHMHUYECKHX OJJIEMEHTOB W TIpHpOJa 2 OK 2
3JIECMCHTOB 1 XUMHYECKOH CBA3HU
IIpUpOAa IIpakTuyeckasi padora
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XUMHYECKOH [IpakTryeckue 3adaHds Ha YCTAHOBICHHE CBSI3U MEXIY
CBSI3HL. CTpOCHHUEM aTOMOB XUMHYCCKUX 2JIEMEHTOB u
MEPUOTUYECKAM ~ U3MEHEHHEM  CBOMCTB  XHMHYECCKUX
AJIEMEHTOB M MX COCIMHECHUH B COOTBETCTBUU C TIOJIOKCHUEM
Ileproguueckoi CUCTEMBI.
Tema 1.2. Conep:xanue y4eOHOIr0 MaTepuaJa 4
[epuomuaeckuit Jlexmus 2
3akoH M Tabmuna | 1| [lepmoauueckuit  3akon u  Tabmana  JIM. OK-1
J.1. Menneneepa MeHieneeBa 2 OK - 2
OK-4
IpakTHyeckue 3aHATHS 2
1| PemreHwe  NpaKTHKO-OPHEHTHPOBAHHBIX  TCOPETHUCCKUX
3alaHUil  HAa XapaKTepHU3alMi0 XUMHYECKUX 3JIEMCHTOB
«Meranueckue / HEMETaJIINYECKUe CBOICTBA,
3JIEKTPOOTPHUIIATEIFHOCTE ~ XUMHYECKHUX  DJIEMEHTOB B
COOTBETCTBHHM C UX JJICKTPOHHBIM CTPOCHUEM U TOJIOKCHUEM
B IMEPHOIUYECKON CHCTEME XUMHUYECKHX »3jieMeHToB [I.1.
MenpeneeBa»
Paznen 2. Xumuueckue peakium 10
Tema 2.1. Tumsl | Cogep:kanne y4eOHOT0 MaTepuaja 4
XUMHUYECKUX Jlexmun 2
peakuui 1 I Tunbl XUMHUYECKUX peaKIuit 5 OK-2
IlpakTnyecKkue 3aHITHA OK -4
1 KOHI/I‘IGCTBCHHLIC OTHOLIICHUS B XUMHHU
Tema 2.2. Cojnep:xkanue yueOHOro MaTepuajia 4
OnexkTponutudeck | Jlekmuu 2
asi qucconuanus 1| Tema 2.2. DnexTpoiaWTHYECKas IUCCOLMAIMS WM HOHHBIN OK-2
Y MOHHBIN 0OMEH 00MEH
IIpakTHyeckue 3aHATUS 2
[IpoBenenue peakiyii HOHHOrO OOMEHA, ONPECICHUE CPEIbI
BOIHBIX pAacTBOPOB. 3aJaHUsI HA COCTaBJICHHE HMOHHBIX
peakuui
KonTtpoJabnasi pagora Ne 1 2
CtpoeHne BEmEeCTBa U XMMUYECKUE PEaKINU
Pa3nea 3 CTpoeHue U CBOiicTBa HEOPTrAHMYECKHUX BellleCTB
Tema 3.1. Conep:xkanue yueOHOr0 MaTepuajia 4
Knaccudukarnmsi, Jlexuun 6
HOoMeHKknatypa u | 1| [Ipenmer — HeopraHmdeckoi — xumuu.  Kiaccudukanums OK -2
CTpOECHUE HEOPTraHMYECKUX BEIIECTB OK -4
HEOpraHW4IeCKuX | JIpakTHYecKUe 3aHATHUS 2
BCHICCTB 1 | HomeHKkI1aTypa HEOPraHUYECKUX BEIIECTB
Tema 3.2. Conep:xkaHue y4eOHOr0 MaTepuajia 8
®dusuko- Jlexuus 2
XUMHYECKHE 1| Merammer. OOmme ¢u3n4eckue M XUMHYECKHE CBOWCTBA OK-2
CBOMCTBa METAJIJIOB. OK-4
HCOPraHM4CCKUX 2 | Hemeramnbl. OOmpe (GU3MYECKUe U XUMHUYECKUE CBOWCTBA
BCIIECTB HEMETAJJIOB.
3 | XuMuueckne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BemIecTB (OKCHIIOB, THAPOKCHIOB, KICIIOT, COJIH U JIp.)
IIpakTHyecKue 3aHATHUS 2
1 | CocraBneHue ypaBHEHHH XUMHIECKAX PEAKIAN C YIaCTHEM
MIPOCTHIX U CIIOKHBIX HEOPTaHMYECKHUX BEIIECTB, COCTABICHUE
TEHOTHITHIECKUX CXEM CKPEIIMBAHMS
Tema 3.3. Conep:xaHue y4eOHOr0 MaTepuaJa 4
Unenrnduranus TpakTHyecKne 3aHITHS: 2
HEOpPraHW4YeCKuX | 1 | PemeHrie JKCIIEPUMEHTANBHBIX 3a4ad 10 XUMHYECKUM
BEIIECTB CBOWCTBAM METAJIIOB U HEMETA/UIOB, 110 PACTIOSHABAHMIO H OK -2
TTOYYCHHIO COSAMHEHUI METAJUIOB 1 HEMETAJIIIOB. OK - 4
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Kontponbnasn CBolicTBa HEOPraHUIECKUX BEILECTB
pabora Ne 2 2
Paznen 4. CTpoenne u cBOiicTBa OPraHuYecKHX BellecTB 24
Tema 4.1. Conep:xanue y4eOHOI0 MaTepuaJia 4
Knaccupukamus, | Jlexnust 2
CTpOCHHE 1 1| IosiBnenue n pa3BI/ITI/IequI‘aHI/I‘IeCKOI71 XMMUH KaK HayKH. 2 OK -2
HOMEHKIATypa [Ipeamer opraHnueCKOd XUMUU. OK-4
OPTAHHYECKHX IIpakTHyeckHe 3aHATHSA _ 2
1 | HomenknaTypa opraHH4eCKHX COEINHEHUH OTAEIbHBIX
BCIECTR KJ1acCOB (HACHIIIEHHBIE, HEHACHIILIEHHBIE 1 aPOMaTHYECKUE
YTIIEBOZOPOJIBI, CITUPTHI, (DEHOIIBI, aIbIETH/IbI, KETOHHBI,
KapOOHOBBIE KHCIIOTHI U JIp.)
Tema 4.2. Cojaep:xkanue yueOHOr0 MaTepuajia 6
CaoiicTBa Jlekuus 4
OpraHHYECKHX 1 | ®usuko-xuMHUYECKHe CBOHCTBA OPraHUUECKUX COSAUHEHHI OK-2
COSTUBEHI OTAENBHBIX KJIACCOB. OK-4
2 | KUCIIOpOJCOAEpIKaIlNe COeTMHEHHS (CITUPTHI U (PEHOIIbI,
KapOOHOBBIE KHCIIOTHI U 3(UPBI, aIbJIETUIBI U KETOHBI, JKHPHI,
YTIICBO/IbI).
3 | azorconepikalye CoeAMHEHNs (AMHUHBI 1 aMUHOKHUCIIOTHI,
OeKu).
IlpakTHYecKHne 3aHATHS 2
CBoiicTBa OpraHMYECKUX COEAMHEHHUN OTJENBHBIX KJIACCOB
Tema 4.3. Cojnep:xkanue yueOHOro MaTepuajia 6
Wnentudukarus Jlexuus 2
OpraHu4eCKuX 1 | Broopranuueckue coeqUHEHHS OK -2
BEILIECTB, X OK-4
3HAYCHYC I 2 | Ponp opraHquSKoﬁ XMMUH B PELICHUH MTPo0IeM
pHMEHEHHS B 9HEPreTHYECKOi 0e3011aCHOCTH, B Pa3BUTHU MEIHLMHBI,
. CO3IaHUM HOBBIX MaTEpPHaJIOB, HOBBIX HCTOYHUKOB SHEPTHU
OBITOBOI 1
IIpakTHYecKue 3aHATHS 2
{IpomBoﬂCTBeHHO 1 | UnenTudukanus opraHMu4eckKiX COeIMHEHUIH OTAETbHbIX
U ACATCIbHOCTHU KJIACCOB
YyeJIoBeKa
KonTtponbnas CrpyKTypa 1 CBOWCTBAa OPraHUYECKHX BELIECTB
pa6ora Ne3 2
Paznen 5 Kunernueckne ¥ TepMOANHAMHIYeCKHE 3AKOHOMEPHOCTH NPOTEKAHMSI 4
XHMMHYECKHX peaKkuuii
Tema 5.1. Conep:xanue yueOHOro MaTepuajia 4
CkopocTb Jlekuus 2
XUMMYECKHUX 1| CKOpOCTh XMMUYECKHX PEAKIIHM OK-1
peakuuii. OK -2
XuMuaeckoe OK-7
paBHOBeCHE IIpakTHyecKkue 3aHATUS 2
1 | Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 3aIaHUH HA aHAIIN3
(haKTOpOB, BINSIONINX HA M3MEHEHHE CKOPOCTH XUMHUYECKOH
peakuuu
Pa3nen 6. PacTBopsbi 6
Tema 6.1. Conep:xaHue y4eOGHOr0 MaTepuaJa 6
IlonsiTue o Jlekuus 4
pacTBopax 1 | PacTBOpeHue KaK PU3UKO-XUMHUIECKUH TIPOITECC OK-1
OK -2
OK -7
2 | TIpaBuina 3KOIOTMYECKH IeIeCO00Pa3HOro MOBEACHHS B OBITY
W TPYIOBOH MAEATETHHOCTH B IENAX COXPAHEHHS CBOETO
3I0POBBbSI M OKpYXKarolled NPUPOIHOM CPEeAbl; OMacHOCTb
BO3/ICHCTBUS Ha JKUBBIE OPTaHW3MBI OIIPEJICNICHHBIX BEIIECTB.
[TpakTHueckoe 3aHsTHE 2
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1 | Pemrenue mpakTHKO-OpUECHTHPOBAHHBIX PACUCTHBIX 3aJaHUIH
HA PacTBOPHI, HCIIOJIb3yeMbIC B OBITOBOH U
TIPOU3BOJICTBCHHOM JICATEIHHOCTH YEIOBEKA
Tema 6.2. Conep:xanue yueOHOr0 MaTepuaJa 4
UccnenoBanue IIpakTHyeckne 3aHATHA 4
CBOICTB 1 | IpuroroBneHue pacTBOPOB OK-1
PacTBOpOB 8§ ) ;
2 | Pemrenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
Pa3nen 7 Xumus B ObITY M IPOU3BOACTBEHHOM AeSITEIBHOCTH YeJOBEKA 6
Xumus B Obity u | CoepkaHue y4eGHOr0 MaTepuajia 6
TIIPOU3BOJICTBEHHO Jleknus 2
il JIedaTenbHOCTH 1 | HoBeiimue 1OCTHXEHUS XUMUUYECKON HAYKH U XUMHYIECKOH
qeToBeKa TEXHOJIOTUH
[IpakTHyeckoe 3aHsITHE 4
1 | IMouck u aHATKU3 KEHCOB O MPUMEHEHUN XUMHUUCCKUX BEIIECTB OK -1
U TEXHOJIOTHH ¢ ydeToM Oyyrie mpodeccuoHanbHOM OK -2
JICSITEIIBHOCTH TI0 TeMaM OK — 4
2 | 3amwuTa ketica: [IpencraBieHue pe3yIbTaTOB PEIICHUS OK -7
KeHCOB (BBICTYIUICHUE C TIPE3CHTAIUCH
[IpomexyToun JuddepenurpoBaHHbIi 3a4eT
as arrecragus
Bcero 72
2.4 Conep:xanue pa3ieioB y4eOHO# AU CHUTIIMHBI
2.4.1 3ausaTHA JEeKINOHHOI0 THIIA
Ne HanmenoBanue Conepxanue pasnena dopma
pasze paszena/TeMsl TEKYIII
na ero
KOHTPO
s
1 2 3 4
2 ceMecTp
1 Paznea 1. OcHoBBI CoBpemeHHasi Mofenb cTpoeHus aroma. CumBommyeckuid s3bk (P, YV, T
CTPOEHHUS BelIeCTBA | XMMHH. XHUMHYECKUI 3JIEeMEHT. OIEeKTpOHHAas KOH(QUrypalus aroma.
Krnaccupukanmst XUMHYECKMX  DIIEMEHTOB  (Ss-, pP-, 0-3J1eMeHTsI).
BanentHsle  sieKkTpoHBL. — BameHTHOCTB.  DIEKTpOHHas  TpUpona
XUMHYECKOH CBS3H. DJIEKTPOOTPHUIATENEHOCTE. BHIBI XUMHUYIECKOH CBS3H
(xoBaneHTHas, WOHHAs, METAJUTMYECKas, BOIOPOAHAs) W CIIOCOOBI ee
00pa3oBaHUA
2 Paznen 2. . Kimaccugukanust 1 THIIBI XUMHYIECKUX PEAKIUi C yIacTHEM PV, T
Xumnyeckue HeopraHuuecKkux BemecTB. CocTaBiIeHHE ypaBHEHUI peaKIii
peakuuun COCAMHEHUS, PA3JIOKEHHA, 3aMEIICHIs, 0OMEHa, B T.4. PEaKIii TOPEHNS,
OKHCIICHUS-BOCCTAHOBJICHUSI.
YpaBHeHUs OKHCIICHUS-BOCCTAHOBJICHHSL. CreneHn OKHCIICHUSI.
Oxucnutens ©  BoccTaHOBUTENb. CoCTaBlIeHHWE W ypaBHUBaHUE
OKHCIIHTEIHHO-BOCCTAHOBUTEIFHBIX ~ PEAKIMA METOAOM SJEKTPOHHOTO
Oamanca. OKHCIHUTENTFHO-BOCCTAHOBUTENBHBIE pPEAKIUH B TIPHPOJE,
TIPOM3BOJCTBEHHBIX MPOIECCAX M KUIHENEATETPHOCTA OPTaHU3MOB
Teopusi ANEKTPONUTHYECKOW auccoranud. VOHBL — DIEKTPOIHTHL,
HESNIEKTPONMUTHL. Peaknmn woHHOro oOMeHa. CoCTaBIGHHE pEaKITHA
HOHHOTO OOMEHa ITyTeM COCTaBJICHHS HX TMONTHBIX W COKpAIICHHBIX
WOHHBIX ypaBHeHWHA. KHCIOTHO-OCHOBHBIC peakIuu. 3aJaHus Ha
COCTABIICHIE NOHHBIX PEaKIHA
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Pazgen 3 Crpoenue

" CBOWiCTBA
HEeOpPraHu4ecKuX
BellleCTB

[Ipenmer nHeopranmdeckoi xumuu. Kiraccnpukamuss HeopraHHYECKHX
BemecTB. [IpocTeie u cioxHble BeniecTBa. OCHOBHBIE KJIACChl CIOKHBIX
BemecTB  (OKCHABL, THIPOKCHUABI, KHUCIOTHL, COJH). B3ammocBsi3b
HEOPraHWYECKHX  BEMIECTB.  ATrperaTHbIEé  COCTOSIHMSI — BEIIECTBa.
Kpucramummaeckne u amopgHble BemecTBa. THIBI  KPUCTAJUTHYECKHX
pemierok  (aroMHas,  MOJEKyJspHas, HWOHHAs, MeTaJUIN4ecKas).
3aBUCHMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAJLIMYECKOH
pemeTky. 3aBUCHMOCTh XMMHYECKOM AaKTUBHOCTH BENIECTB OT BHJA
XMUMHYECKOH CBS3M W THIIA KPUCTALIMYECKOW pemeTKd. [IpudauHbI
MHOrooopasusi BemectB. Metamisl. OOmue (usnueckne U XUMHYECKHE
cBoiictBa MerayioB. CnocoObl MoONy4deHHWs. 3HAYeHHE METaUIOB H
HEMETAJUIOB B IIPUPOJE U KU3HEAECSITENbHOCTH YEeNIOBEKAa M OPTaHU3MOB.
Koppo3uss mMetanioB: BHIABI KOPPO3WH, CIIOCOOBI 3aIIUTHI METAIOB OT
koppo3uu. Hemerammel. OOmme ¢Qusnyeckne W XUMHUYECKHE CBOMCTBa
HeMmeramaoB. Tummunbele cBoWcTtBa HemerayuioB [V—  VII  rpymm.
Knaccudukanmss W HOMEHKIAaTypa  COCAMHEHHMH  HEMETaJIOB.
KpyroBopotsl GHOTeHHBIX 3JIEMEHTOB B IpHpOAE. XUMHUUECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHMYEeCKMX BEIIECTB (OKCHAOB, T'MIPOKCHIIOB,
KUCJIOT, Colieil U Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB HPOCTHIX
BEILIECTB, BOJOPO/IHBIX COEAMHEHUH, BBICIIUX OKCHIIOB M THAPOKCH/IOB

PV, T

Paznea 4. Ctpoenue

" CBONiCTBA
OpraHnYyecKux
BellleCTB

IlosiBieHHe U pa3BUTHE OPraHUYECKOW XUMUM Kak Hayku. IIpenmer
OpPraHMYECKOM XUMHUU. MeCTO U 3HaueHUE OPraHUYeCKOH XUMUM B
CHCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOCHHE KaK MOPSJIOK COETUHEHHS aTOMOB B MOJIEKYIe
COTJIaCHO MX BaJIEHTHOCTU. OCHOBHBIE MONOKEHUS TEOPHHU XUMHYECKOTO
CTpOEHHSI OpraHumdeckux coeauHeHnit A.M. byrneposa. YrnepomHsiit
CKEJIeT OPraHUYECKOM MOJEKYJbl. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT
XMMHUYECKOT0 CTpOeHHs MoJeKyl. M3omepust u u3oMepsl.

[ousitue o  ¢yHkuuonanbHoW  rpymme.  Pamukan.  [puniumns
KiaccuuKanuu OpPraHUYECKUX COEIMHEHU. MexnyHaponHas
HOMEHKJIaTypa M NPHUHIMIBI HOMEHKIATYpbl OPraHWYECKUX COEIUHEHUM.
INonsatre 00 a3oTcomepKaIIMX COEAUHEHMAX, OMOJIOTMYECKH AKTHBHBIX
BelecTBax (yriaeBolax, XKHpax, OelIKax M JAp.), BBICOKOMOJIEKYJISPHBIX
COeAMHEHUSX (MOHOMEp, TONUMEp, CTIPYKTypHOE 3BeHO). Dusmko-
XMMHUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUIH OTIENIbHBIX KJIACCOB
(ocoOeHHOCTH  KIIaCCU(MKALMM W HOMEHKJIATYphl BHYTPH KJIacca;
rOMOJIOTHYECKHH psii W obmas ¢opMmyna; u3oMepus; (Qu3nIecKue
CBOWCTBA; XWMHYECKHE CBOMCTBA; CIIOCOOBI IIOMYYEHHS): IpeleIbHbIE
YTJIEBOZOPO/IbI (aKaHbl M LIUKJIOATKaHbl). ['OpeHre MeTaHa Kak OIUH U3
OCHOBHBIX HMCTOYHHMKOB Te€IUIa B IPOMBINUIEHHOCTH M ObITy. CBolicTBa
MIPUPOJHBIX YIJIEBOJAOPOJOB, HAXOXKIEHHE B INPHPOAE U IPUMEHEHHE
AJIKaHOB,;

— HempenenbHble (AJKEHbI, alKWHBI M AJKaJUeHbI) U apOMaTHYECKUE
YTJIEBOZOPOIBI. I'openue areTuIeHa Kak HCTOYHHUK
BBICOKOTEMIEPATYPHOTO IUIAMEHHM JUIS CBapKH W PE3KH METaJJIoB.
KUCJIOpOJCOJepKalIie COSAUHEHHs (CIHUPTHl U (DEeHOJbl, KapOOHOBBIE
KUCIOTBI ®  3(QUpBL, aNbIETHABI W KETOHBI, JKUPBI, YIJIEBOJIBI).
[lpakTnueckoe TpUMEHEHHE OTWICHIJIMKONA, IJMIepuHa, (eHona.
[Ipumenenne Ghopmanbaeruaa, aleTaibIernaa, YKCYCHON KUCIOTE. Mblia
KaK CONIM BBICHIMX KapOOHOBBIX KHCIOT. MOOIIME CBOWCTBA MBIIA.
a30TCoNlepXKAIIe COCOUHEHUS (aMUHBI W aMWHOKHCIIOTBI, OEJKH).
BeicokoMoneKysipHble COSTMHEHHS (CHHTETHYECKHE M OMOIOrM4ecKu-
aKTUBHBIC). MoOHOMEp, TMOJMMEp, CTPYKTypHOe 3BeHO. [lommMepmsarms
STHJIEHAa KaK OCHOBHOE HAIpAaBIICHNUE €r0 NCIIOIb30BAHMA.

l'eHeTnueckass CBS3b MEXIy KIaccaMH OpPTraHMYECKUX COEAWHEHHH.
bruoopranmyeckne coenuHenus. IlpumeneHne um OHoNOrMyYecKas poib
yrieBofoB. OKHCIEHWE YIIEBOAOB — WCTOYHHK SHEPIMH IKHUBBIX
opraan3MoB. OGracTu MpUMeHeHNs] aMUHOKHCIOT. [IpeBpamenust 6eaKoB
UM B opraHu3Mme. buonormueckne ¢yHknmm OenmkoB. buonornmueckue
¢yHKIMK SKUpoB. Pomb opraHuyeckodl XMMHM B pENIEHHH IPoOiIeM
MTUIIEBOH 6e30macHOCTH

P,V,T
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5 Pazgen 5| CkopoCTh peakuuu, ee 3aBUCHMOCTh OT Pa3iIH4HbIX (hakTopoB: mpuponst |P, Y, T
Kunernueckue H | pEaTUpPYIOINX  BELIECTB, KOHIEHTPALlUM PEarupyrolluX  BEIIECTB,
TePMOAMHAMHYECKHN | TEMIIEPATyphl M IUIOIAAM PEAKIHOHHOW IIOBEPXHOCTH. TemoBbIe
e 3akoHOMepHOCTH | 3()(HEKTH XMMUYECKHX peakUii. JK30- U SHIOTEPMHUIECKHUE, PEAKIHH.
NPOTeKAHUS OOpatiuMocTh peakuuidi. XUMHYECKoe PaBHOBECHE M €0 CMEIICHHE ITI0JT
XMMHYECKUX JNEUCTBHEM pa3lIMuHBIX  (DAKTOpOB (KOHLIEHTPALMSl PEAareHTOB MM
peakumii MPOAYKTOB  pEaKklWW, [aBlIeHWe, TeMIleparypa) Uil  CO3JaHHA

ONTUMAJIBHBIX YCJIOBUM INPOTEKaHWS XUMHUYECKHX IporeccoB. [IpuHimmn
Jle Hlatense

6 Paszen 6. Pacteopsl. | PacTBopenue xak ¢usnko-xumuueckuii mpouecc. Pactsopbl. Cmocobwl | P, Y, T
NIPUrOTOBJIEHUA  pacTBOpoB.  PactBopuMocTs.  MaccoBas — nond
pacTBopeHHOro BemiectBa. CMBICT MOKa3aTens MPeNeNbHO JOMYCTHUMOI
KOHLIEHTPAllMM M €ro HCIOJIb30BaHME B OLEHKE HKOJIOTMYECKOH
0€3011aCHOCTH.
[IpaBuia sKONIOrMYECKU 1eIeco00pa3HOro MoBEJACHUs B OBITY U TPYJIOBOM
JIeSITEIbHOCTH B ILIEISIX COXPAHEHUS CBOETO 3/10pOBbS M OKpPY)KaroLeH
NPUPOAHOM Cpeibl; OMACHOCTh BO3JEHCTBUSA Ha JKHUBBIE OPraHU3MBI
OIpeJIeNIEHHBIX BEIIECTB.
Perenue npakTHKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PAacTBOPHI,
UCTIOJIb3yeMble B OBITOBOM M ITPOU3BOJICTBEHHOI JESTENLHOCTH YelIOBEKa

7 Paznen 7 Xumus B|. Hoelimue nOCTHM)KEHUS XMMUYECKOM HAYKU U XUMHUUYECKOM TexHosoruu. | P, T,
ObITY u | Ponb XxuMuM B 00ecrieueHny SKONOrMYeCcKol, YHepreTHyeckoi u numesoi | KP
NMPOU3BOJACTBEHHON |0€30MacHOCTH, pa3BUTUM MeIUIMHBL. [IpaBuna moucka W aHaiIM3a
e TeIbHOCTH XMUMHUYECKOM WH(OpMAalMK W3 pa3IMYHBIX HCTOYHHUKOB (HAay4dHas W
YeJI0BeKa yueOHO-Hay4YHasl JINTEpaTypa, CpPEeICTBa MAaccOoBOW HHQOpMaIu, CEeTh

WutepHer)
[Mpumeuanue: T — TectupoBanue, P — Hanucanue pedepara, Y — yctHblit onpoc, KP — konTposibHas padorta

2.4.2. 3aHATHS CEMMHAPCKOI0 TUIIA
— HE IPEAYyCMOTPEHBI
2.4.3. IlpakTnuyeckue 3ausaTusa (JIaboparopHble 3aHATHA)

Ne
pa3
zen

HaumenoBanue
paszena/TeMsl

Conepxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

4

2 ceMecTp

IIpakTHyecKkue 3aHATHA

Pasgen 1. OcHoBBI
CTPOEHUsl BEIEeCTBAa»

Pemenne 3amanmii Ha MCMHOJB30BaHNE XUMHUUYECKOHM CHMBOJIHMKH M Ha3BaHHI
COCAMHEHUI 10 HOMEHKIJIAType MEXIYHAPOJHOI'O COK03a TEOPETHYECKOH W
MPUKIAAHONM XWMHH W TPUBUANBHBIX HA3BaHUWA U1  COCTaBJICHUS
XUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCIAMHEHHH (OKCHUIOB, CYIb(HIOB,
THOPUOOB W T.I.) M JPYTUX HEOPTaHMYECKUX COCHMHEHUH OTIEIbHBIX
KJIACCOB.

[IpakTryeckue 3aaHUs Ha YCTAHOBIICHHE CBS3M MEXKIY CTPOCHHEM aTOMOB
XUMHYECKHX  JJIEMEHTOB W  TEPHUOAMYSCKAM  HW3MEHEHHEM  CBOWCTB
XAMHYECKUX DJIEMEHTOB M HMX COECAMHEHUH B COOTBETCTBHH C IOJOKEHHEM
Ilepnoauueckoil CHCTEMBI. COCTaBa BELIECTB MOJEKYISPHOM CTPYKTYpBHI.
3akoH ABOTapo M CIEICTBUS U3 HETO.

P,V,T

Pa3nea 2.
XuMu4yeckune
peaknun»

KonmuectBennsie oTHOmEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XMMHH U PacdeThl 110 YPAaBHEHMSAM XUMUYECKHX peakuid. Moib Kak
eIMHMIIA KOJTMYeCTBA BenlecTBa. MomspHast Macca. 3aKOHBI COXPAHEHUS
Macchl ¥ 9HepTrur. 3aKoH ABorapo. MossipHbIi 00beM Ta3oB.
OtHocHUTENbHAs TUIOTHOCTH T'a30B. PacueTsl o ypaBHEHUSIM XUMHUYECKHX
peaKuuii ¢ NCIOJIb30BaHNUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) I'a30B,

v, T
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KomgecTBa BemectBa OOpaser pereHus 3a1a4un: Beraucinre 00beMbI
BOJIOpOJIa ¥ KUCIIOpo/a (H.y.), KOTOPBIE 00pa3yIOTCs U pa3iokeHHn90
T BOJIBL.

. Jano: m - 90r. V=mn1o * Va

V- 0 ? 2 H2+ 02= 2H20

V- .H?xx90r

4r 36r 36T

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

Hio(H)= \dr.= V= *22 451=

5. BeruucieHre MaccoBOM JIOU B MacChl pACTBOPEHHOT'O BEIIIECTBA
(pacTBOpHTEISN).

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

BeruncianTe MaccoByro OO IOBAPEHHOW COJIM B ITOJTYYEHHOM PacTBOpE.
[Hano: Pemennel . [lyis1 peteHus 3a1auu ucnoab3yeM (GpopMyIbl:
mie- B3}

m(NaCl)=50r
W(B-Ba): m(p- pajl ;
m(H,0) =200 r
Haiiru M(p-pa) = M(s-Ba) + M(p-yis).
w(NaCl)

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

miMaCl)  =or

w(Nacly = MP-Pal = 2501 = g9 (200).

Omeem: MaccoBasi 1015 TIOBAPEHHOM COJU B MOTy4EHHOM
pactBope cocrasisiet 0,2 (20%).

Pa3zngea 3 CtpoeHue u
cBoiicTBa
HEOPraHu4ecKUux
BeIlEeCTB

1 HomeHKknaTypa HEOpraHM4eCcKUX BELECTB: HA3BaHHUE BELIECTBA UCXOAS U3
UX XUMU4YECKOH (pOpPMYJIBI MITH COCTaBIICHHE XUMUYECKOH (hOPMYIIBI HCXOAS
13 Ha3BaHUA BemlecTBa no MexxayHapoaHoi (MIOITAK) wmu TpuBHaibHOM
HOMEHKJIaType.

Pemenne npakTHYECKUX 3aJaHUM 10 KIACCH(UKALMK, HOMEHKIATYpe H
XUMHYECKHM (OpMynaM HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB
(yrapHblif ra3, YIJIEKHCIBI ra3, aMMHak, TalleHas H3BECTb, HEralleHas
W3BECTh, NMTHEBAs COJAa M JPYIWX): Ha3bIBaThb W COCTABISTH (HOPMYIBI
XMMHYECKHX BEIIECTB, OIPENENATh NPUHAIICKHOCTD K KJIaccy.

Hcrounuku xumuueckoil uHpopMamuu (CpeacTB MaccoBod HH(DOpMAIUH,
cetb HWutrepuer wu gpyrume). Ilomck wuHbOpManuu 1O HA3BAHUSM,
uneHTH(UKaTOpaM, CTPYKTYpHBIM (opmynam CocraBieHHe ypaBHEHHH
XMMHYECKHX PEAKIMH C yJacTHEM IPOCTHIX U CIOKHBIX HEOPTraHWYECKHX
BEIECTB: METAJUIOB M HEMETAUIOB; OKCHAOB METAJIOB, HEMETAJIOB M
aM(OTEPHBIX  DIEMEHTOB; HEOPraHMYECKNX KHUCIOT, OCHOBaHWMH U
aM(OTEPHBIX THAPOKCHIOB; HEOPTaHWIECKUX COJEH, XapaKTEPU3YIOMINX HX
CBONCTBA.

Pemenre  mpakTHKO-OPMEHTHPOBAHHBIX  TEOPETHYECKHMX  33JaHWH  Ha
CBOICTBa, COCTaB, MOJyUYCHHE M OE30MACHOE HCIOIB30BAHUE BAKHEHIINX
HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOW AEITEIHHOCTH YETIOBEKA

Pa3nen 4. Ctpoenue u
cBoiicTBa
OpraHU4YecKuX
BeIecTB»

Homenknatypa ~ OpraHMYecKMX  COEJWHEHHH  OTAEIBHBIX  KJIACCOB
(HachIIeHHbIE, HEHACHIIIEHHBIE ¥ APOMATHUECKUE YIIIEBOJOPOBI, CIUPTHI,
(eHOmNBI, aNbJETHIBI, KETOHBI, KapOOHOBBIE KHCIOTHI M 1p.) CocraBiieHne
TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYNl OpPTaHMYECKHX BELIECTB
OT/ENBHBIX KJIAcCOB, HCHONB3YSl WX HAa3BaHWA IO CHCTEMATHYECKOH |
TPUBUALHOW HOMEHKJIAType (3TWIEH, aueTwieH, TMnepuH, ¢eHo,
(dopManpaerny, yKCycHas KHCIIOTa, TDIHMOMH). Pacuersl mpocTeimeit

P,V,T
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(hopMyIIBI OpraHUYECKO MOJIEKYIIBI, ICXOJIS M3 3JIEMEHTHOr0 cocTaBa (B %)

5 Paznen 5|Pemienne TNpaKTUKO-OPMEHTUPOBAHHBIX 3aJaHUMi Ha aHanu3 (GaxTopos, | Y, KP
Kunernueckue H | BIUSIOIIUX Ha U3MEHEHHE CKOPOCTH XUMHUYECKON PEeaKkluu, B T.4. ¢ MO3ULIUN
TePMOTUHAMUYECKHE |IKOIOTMYECKH IeNIecO00pa3HOro IOBEAECHHS B OBITY H  TPYIOBOH
3aKOHOMEPHOCTH JIEITENBHOCTH B LENAX COXPAHEHHS CBOETO 3J0pOBbSI M OKpYyXKarollen
NMPOTEKAHUS TIPUPOIHOM CpeIbl.

XMMHYECKUX Pemenne npakTuKo-OpHEHTHPOBAHHBIX 3aJaHUN Ha NPUMEHEHUE NPUHIIUIA
peaxknmii» Jle-IllaTense 11 HaXOXKICHUS HAlpaBIEHUs CMEIIEHUS pPaBHOBECUS

XHMUYECKOU p€akuuu W aHaJin3 (baKTOpOB, BJIMAKOINIUX Ha CMCIHICHHEC
XUMHUYECKOI'0 paBHOBECHU L

6 Paznen 6. PactBopsr | [Ipurorosnenue pacTBopoBy. vV, T
[IpuroroBneHne pacTBOPOB 3aJaHHOM (MaccoBOi, %) KOHIEGHTpanuu (C
MPaKTHKO-OPHEHTUPOBAHHBIMH BOIIPOCAMHU) M ONPEAEIEHHE CPEIbl BOIHBIX
pacTBOpoB.

Peienue 3a/1a4 Ha IPUTOTOBIIEHHE PACTBOPOB

ITouck v aHanM3 KEMCOB O MPUMEHEHNH XUMHUYECKHUX BEUIeCTB U TexHonoruit | Y, KP

Pazpen 7 Xumus B o .
C ydeToM Oymymiedl mNpopecCHOHATBHON IEATENBHOCTH TI0 TeMaM:

OBIT " o
M . Ba)KHEHINIME CTPOUTENbHbIE MaTepHualibl, KOHCTPYKIMOHHBIE MAaTEpPHUAIbI,
NMPOU3BOJACTBEHHOI
eSTENBHOCTI KpacKku, CTEKJI0, KepaMHKa, MaTepuaibl i dJIEKTPOHUKH, HAHOMATEePHAIIbI,
. TEKCTUJIbHBIE BOJIOKHA, UICTOUHUKH SHEPTUH, OPTaHUYECKUE U MUHEPAIbHbBIE
YeJIoBeKa»

yI00peHus, IeKapCTBEHHbIE BELIECTBA, OBITOBAsI XUMUSI.
3amura: [IpencraBienue pe3yabTaTOB pelIeHUs] KeHCOB B JOpME MUHH-
JIOKJIajia ¢ mpe3eHTaluuen

2.4.4. Conep:kaHue cCaMOCTOATEILHON padoThI
CamocrosiTesibHasi padoTa He MpeyCMOTpPeHa

3. ObPA3OBATEJ/IBHBIE TEXHOJIOT' M

Jia uzydenuss XUMHUU TpeaycMaTpUBaeTCs HCIOJIb30BaHUE B y4eOHOM Ipoliecce
AKTUBHBIX U HMHTEPAKTUBHBIX (OPM MPOBEACHUS AYIUTOPHBIX M BHEAYAUTOPHBIX 3aHATUN C
b0 GOPMUPOBAHUS U PA3BUTHSI MPO(ECcCHOHATbHBIX HABBIKOB 00 yYaIOIINXCS.

B nmnpomecce 00ydeHus mnpumeHstOTCS 0Opa3oBaTelbHbIE TEXHOJOTUU JIMYHOCTHO-
NeSITeIbHOCTHOTO, pa3BUBAalOLIEro u mnpobiemMHoro oOyudeHus. OOs3areneH nabopaTOpHBIN
MIPAKTUKYM I10 pa3jeaM JUCHUTUIHHEIL.

B yueGHOM nporiiecce Hapsy ¢ TPaIUIIMOHHBIMU 00pa30BaTEIbHBIMU TEXHOIOTHSIMHU
UCIOJIb3YIOTCSI KOMITBIOTEPHOE TECTUPOBAHKE, TEMATUUECKUE IPE3CHTAIINN, UHTEPAKTUBHbIE
TEXHOJIOTHUHU.

3.1.00pa3oBare/ibHbIC TEXHOJIOTMHU NPU MPOBEJICHUN JIEKINH

Bunel npumeHnsieMbIx Kom-Bo
Ne Tema 00pa3oBaTeIbHBIX TEXHOJOTHIA qac
1 2 3 4
Pazpmen 1. O0mas 1 HeopraHUIecKast XUMUS KoMmnbroTepHble cumynsuuy, 2
1 TPYIIIIOBBIE TUCKYCCHH, pa30op
KOHKPETHBIX CHTYyaIlnH
Tema 1.1. OcHOBHBIC IOHATHS U 3aKOHEI KoMmnbroTepHble cumynsuuy, 2
2 TPYIIIOBBIE TUCKYCCHH, Pa3oop
KOHKPETHBIX CHTYyallnH
Tema 1.2. [leprnonnaeckuii 3aK0H U KomnsroTepHble cuM sy, 2
3 Ilepronuueckas cucTeMa XUMHYECKHX TPYIIIOBBIE TUCKYCCHH, Pa3oop
anemeHnToB J[. 1. MenneneeBa u ctpoeHue KOHKPETHBIX CUTYyallui
aToma
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Buns! npumenseMbIx Kon-Bo
Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHH yac
Tema 1.3. CtpoeHue BemecTBa KomnsrotepHsie cumymsmnmy, 4
4 TPYIIIOBBIE TUCKYCCHH, pa30op
KOHKPETHBIX CHTYyallnh
Tema 1.4. Bona. PactBopblI. KomnsroTepHsie cumMymsmnuy, 2
5 | DuexTponuTHUecKas JUCCOLHALMS TPYIIIOBBIE TUCKYCCUH, pa30op
KOHKPETHBIX CUTYyallni
6 Tema 1.5. Knmaccudukanys HeopraHn4ecKux Kowmmsiorepibie cimyststui, 2
COEJTMHEHUI U WX CBOMCTBA TPYHITOBBIC AHCKYCCHH, pasoop
KOHKPETHBIX CUTYyallud
Tema 1.6. Xumuueckue peakuuu KomnsroTepHsie cumMymsmnuy, 4
7 TPYIIIOBBIC TUCKYCCHH, Pa30op
KOHKPETHBIX CUTYyalHH
Tema 1.7. Metasnibl 1 HeMeTaJIbI KommnbroTepHble cUMyNSLNY, 2
8 TPYIIIOBBIE IUCKYCCHH, pa30oop
KOHKPETHBIX CUTYalHH
Pa3nen 2. Opranndeckas XUMus KommnbroTepHble cCUMyYNSILINY, 2
9 TPYIIIOBBIE IUCKYCCHH, pa30oop
KOHKPETHBIX CUTYallUH
Tema 2.1. OcHOBHBIE TOHATHA OpraHnuecko | KommbroTepHble cCUMYIAINH, 2
10 | XxuMuUM ¥ TEOpUsI CTPOCHHS OPTAaHUYECKUX TPYIIIOBBIE IUCKYCCHH, pa30oop
COEJMHEHUM KOHKPETHBIX CUTYallUH
Tema 2.2. YrieBoaopoasl U UX IPUPOIHBIE KommbroTepHble CUMYNSLINY, 2
11 | ucToyHHUKH TPYIIIOBBIE IUCKYCCHH, pa30oop
KOHKPETHBIX CUTYallUH
Tema 2.3. Kucioponconepxariue KommbroTepHbie CUMYIISLINY, 2
12 | opranuveckue coenuHEeHUs IPYIIIOBBIE IUCKYCCHH, pa30oop
KOHKPETHBIX CUTYaLUi
Tema 2.4. AzoTconepramue opraHnaeckre KoMmbroTepHble CUMYIIALUH, 4
13 | coenunenwus. [Tonumepst IPYIIIOBBIE UCKYCCHH, pa30oop
KOHKPETHBIX CUTYaLUi
3.2.00pa3oBaTe/IbHbIC TEXHOJIOIHH NP NMPOBEJICHUH NPAKTHYECKUX 3aHATHH
(;1abopaTopHbIX padoT)
Bunpl npumeHsieMbIx Kon-Bo
Ne Tema 00pa3oBaTeNbHBIX TEXHOIOTHIA qac
1 2 3 4
[Ipaktrgeckoe 3amstTHe Ne 1 «OcHoBHBIe | KoMIIBIOTEpHBIE CUM YIS, 4
1 | moHsTHA M 3aKOHBI» TPYIIIOBBIE JUCKYCCUH, Pa3oop
KOHKPETHBIX CUTyaIlnh
[Ipaktnyeckoe 3amartue Ne 2 «Pacuernsle | ['pymmoBsie nuckyccuu, pazoop 4
3aJa4Yd Ha HAXO)KJAEHHE OTHOCHTEJIbHOH | KOHKPETHBIX CUTYalUil,
2 | MOJIeKYJISIDHOIi ~ Macchl,  OmpejaesieHHe | KOMMYHHKATHBHBIC TPEHUHIH
MAacCCOBOIl 101 XHMHMYECKHX 3JIeMEHTOB B
CJI0’KHOM BelllecTBe».
[paktrgeckoe 3amsatue Noe 3 «Ctpoenme | KoMmbroTepHBIE CHMYIISINH, 2
3 atoma W nepuoauueckmii 3axon JI.M. | TpynmoBble AMCKyccHH, pa3doop
MemnaeieeBa» KOHKPETHBIX CUTYallui
[paktrgeckoe 3ausaTre Ne 4 «Ocodennoctu | KoMmbroTepHbIe CUM YIS, 2
4 | cTpoeHHs MEKTPOHHBIX 000J0Y€K aTOMOB | IPYMIOBBIE JUCKYCCUH, pa3dop
3J1eMeHTOB 00JIbIIMX MePHOI0B» KOHKPETHBIX CHTyaIlnH
IIpaktuueckoe 3aHATHE Ne 5 | KommbroTepHbIe CHMYISIINH, pa3dop 6
«IIpuroropjeHue CcycneH3MHM KapOOHATa | KOHKPETHBIX CUTYallHH, HEJIOBBIC U
5 | kanpuus B Bone. IloayuyeHme 3MYJIBLCHHM | POJIEBBIE UTPBI
MOTOpPHOro Macja. (O3HaKkomJ/ieHHe €O
CBOIiCTBaAMHU AMCNIEPCHBIX CHCTEM»
6 [TpakTrueckoe 3aHATHE Ne 6 | KoMmmbroTepHble CUMYIAINH, 6
«JIeKTPOTHTHY eCKasl JAUCCONMANHUsl. | TPYNIIOBBIE IMCKYCCHH, pa3doop
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BI/IHI)I MPUMCHACMBIX

Koma-Bo

Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHH qac
DJIEKTPOJIMTHI U HeYJIEKTPOJIHUTHI KOHKPETHBIX CHTYyallnh
[IpakTHueckoe 3aHATUE Ne 7 KommbroTeprEIe cMysuaH, 2
7 .. | KOMMyHHKaTUBHbIE TPEHUHTH, pa3doop
«I[IpuroroBieHne pacTBopa  3aJaHHON .
KOHKPETHBIX CUTYallHi
KOHIIEHTPAILN
[Ipaktnyeckoe 3anartue Ne 8 «Xmummyeckune | KommbroTepHble CUMYIAINH, 4
8 CBOIiCTBa KHCJIOT, OCHOBaHMii, coueii B | TYNNOBLIE THCKYCCHH, pa3bop
cBeTe Teopuu 3JIEeKTPOIUTHYECKOH | KOHKPETHBIX CHTyal[ui
JAMCCOLUATIMID
[Ipaxtnyeckoe 3anarue Ne 9 «Ilonsatue o pH | KomneroTepHsle cumymsmnuy, 2
9 | pacrBopa. Kucnornas, 1IeJIOYHAsl, | IPYMIIOBBIE UCKYCCUH, pa3dop
HelTpaJIbHas cpeia PacTBOPOB» KOHKPETHBIX CUTYalHH
IIpaktuueckoe 3anatue Ne 10 «Meton | KoMmnbroTepHble CUMYISIUY, 6
10 | 1€KTpOHHOrO fajiaHca Il COCTABJIGHUS | IPYNIIOBBIE ZICKYCCHH, pa3bop
ypaBHeHU OKHCJIMTEJIbHO- | KOHKPETHBIX CUTYalLlUil
BOCCTAHOBHTEJHHBIX PeaKIuii»
[Ipaktnyeckoe 3ansTue Ne 11 «O0paTumble | KoMnbroTepHbIe CUMYISINH, 4
11 | u HeoOpaTuMble peaknuu. XHMHYECKOE | TPYIIOBHIE IUCKYCCHH, pa3doop
PaBHOBECHE M CTIOCOOBI €0 CMeNeHUsD KOHKPETHBIX CUTYaIHi
[Tpaktnyeckoe 3anstue Ne 12 «Metaaiasl H | KoMnbroTepHbIE CUMYIIALNY, 4
1o | HemeTawibL 3aBucumMocTb CBOWCTB | TPYIIIOBLIC JICKYCCHH, pa3bop
rajloreHoB 0T HMX  MOJO0KeHHs1 B | KOHKPETHBIX CUTYyaluil
TEPUOIMYECKOi CHCTEME
IIpakTnueckoe 3aHATHE Ne 13 | KomnbroTepHbIe CUMYIIALNY, 4
13 | «A3roroBJjienue Mojesei MOJIeKYJ | TPYMIIOBBIC JUCKYCCUH, pa3dop
OpPraHM4YeCcKHX BelleCTB» KOHKPETHBIX CUTYalui
[Ipaktuyeckoe 3anstae Ne 14 «IIpeneasbnble | KoMmbioTepHbIEe CUM YIS, 4
14 | n Helpe/elbHbIe anupaTuyecKue | rpyNIoBble JUCKYCCUH, pa3oop
YIJIEBOAOPObI U HOMEHKJIATYPA ATKAHOB» | KOHKPETHBIX CHTyallui
[IpakTnyeckoe 3aHATHE Ne 15 | KomnbroTepHble CUMYISIINY, 2
15 | «Conpsizkennble  aMeHbl.  XHMUYeCKHe | TPYIIOBBIE IUCKYCCHH, pa3bop
cBoiicTBa OyTaauena-1,3 u usonpeHa» KOHKPETHBIX CUTYaLMH
[IpakxTuyeckoe 3anarue Ne 16 «Iloayyenue u | KommbroTepHbIe CUM YIS, 2
16 | cBoiicTBa KHCJIOPOCOAEPKAIIMX | TPYIIOBIE UCKYCCHH, pa3oop
OpPraHMYecKHX COeIMHEeHHI» KOHKPETHBIX CUTYyallui
[Ipaktuyeckoe 3amsatue Ne 17 «Pemenune | KommbroTepHbIe CUM YIS, 6
KCIEePHUMEHTAIBHBIX 3ama4 Ha | TPYMIOBBIE IUCKYCCHH, pa3bop
17 | upenTndukanuio OpPraHM4YecKHX | KOHKPETHBIX CHTYaIlUH,
coequHeHMil. Paco3HaBaHMe miacTMace M | KOMMYHHKATHBHBIEC TDEHHHIH
BOJIOKOH»
[Ipaktrdeckoe 3ansaTue Ne 18 «Iloayyenue u | KoMmbroTepHbIe CUM YIS, 6
18 | cBoiicTBa mOIMMEPOBY TPYIIIOBBIE TUCKYCCUH, Pa3oop
KOHKPETHBIX CUTYyaInh
JlagopaTopHoe 3aHsaTHe Ne 1. UcnbiTanne | KoMIbIOTEpHBIE CUMYIIILIUHY, 2
19 | pacTBOpOB KHCJIOT HHAMKATOPAMHU TPYIIIOBBIE TUCKYCCUH, Pa30op
KOHKPETHBIX CUTyaIlni
JlagopaTtopHoe 3ansaTue Ne 2. Peaknus | KoMnbroTepHbIe CUMYISILUH, 4
20 | 3amemeHHs MeIM JKeJle30M B pacTBOpe | IPYIIIOBEIC IHUCKYCCHH, pa3bop
MeJHOr0 Kynopoca. KOHKPETHBIX CHTYyaInH
JlagopaTtopHoe 3ansitue Ne3. 3akanka u | KoMIbloTepHBIE CUMYIISILUH, 2
21 | ormyck cTajam. TPYIIIOBBIE TUCKYCCHH, Pa3oop
KOHKPETHBIX CHTYyaInH
JlaGopaTopHoe 3aHsATHE Neq. | KomnbroTepHbIE CUMYTISLINH, 6
22 | O3HaKkoM/leHHE C KOJUIeKHHeldl o00pa3uoB | IPYIIIOBEIC IUCKYCCHH, pa3bop
He()TH M NPOAYKTOB ee nepepadoTKu. KOHKPETHBIX CHTYyallnH
JlaGoparopHoe 3ansaTHe NeS. PactBopenme | KoMIbroTepHBIE CHMYIIALINH, 4
23 | riMunepuHa B Boae TPYIIIOBBIE TUCKYCCHH, Pa3oop

KOHKPETHBIX CHTYyallnH

Hroro no xypcy

B TOM YHUCJIC UHTCPAKTUBHOC 06yquI/Ie*
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4 YCJOBMUS PEAJIN3AIIMA ITIPOT'PAMMbBI YUEBHOM JUCIUILINHBI

4.1 MarepuajJbHO-TeXHMYecKass 0a3a, HeoOXoauMasi JUI  OCYLIeCTBJICHUSI
o0pa3oBaTeIbHOIO Npo1ecca Mo JUCHUILINHE

Peanuzanus ydeOHOW AMCHUIUTMHBI XHUMHUs TpeOyeT Haluuus y4eOHOro KaOWHeTa IS
IIPOBEJICHUS] TEOPETUUYECKUX M MPAKTHUUECKUX 3aHATUH M J1abOpaTOpPUI0 COOTBETCTBYIOIIETO
pohuIIsL.

Y4eOHbIil KaOMHET eCTeCTBEHHOHAYYHBIX JUCHUIUIMH BKIIOYACT:

. MYJIbTUMEUIHBIN IPOEKTOP, IKPaH;
. IEpCOHAJIBHBIN KOMITBIOTED;
. BBIxo1 B MIHTEpHET;
. yueOHast meOeIb;
. IocKa yueOHasi;
. MurepaktuBHsiii skpan Hitachi FX-82 Star Board ,
7. llxad meOenbHBINA ¢ METOAUUECKUMU MaTepUaIaMH.
8.IIpubop /y1st momyyeHus: ra30B J1aOOPATOPHBIH,
9.HabGop Mukpompenaparos,
10.251eKTpOHHBIN TEPMOMETD,
11.9nexTponHbie Becbl, Habop mno anekrpoxumum,
12./]aTuvky TeMIiepaTypsl,
13.pH-MeTp, OCBEIEHHOCTH U BIIAKHOCTH

AN N BN W —

4.2 IlepeyeHb HEOOXOAUMOT0 IPOTPAMMHOI0 o0ecreYeHust

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

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

3. Adobe Flash Player (nunen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

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

5. Free Commander (umen3us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%hbd%d0%h7%d0%hb8%
d1%8f/)

6. Google Chrome (nuuen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBob6oaHOM m0CTYIIC)

8. Mozilla Firefox (muuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM U JOIIOJIHUTEJIBbHOM YYEBHON JINTEPATYVYPBHI,
HEOBXOIUMOM 111 OCBOEHUS AUCLIAITJINHBI

5.1 OcHoBHas uTEpaTypa

— labpuensu, O. C. Xwumus a1 npodeccuit u  crenuamIbHOCTEH
TEXHUYECKOro mpoduis : ydyeOHUK JUIsl MCHOJB30BaHHUS B Y4YeOHOM Ipolecce
00pa30BaTeNbHBIX YUPEKICHUIN cpenHero npodeccuoHanbHOro oOpa3oBaHUsl Ha 0Oasze
OCHOBHOTO OOIIIero 00pa3oBaHus ¢ MOJy4eHUEM cpeanero odmiero obpazosanus / O. C.
I'abpuensia, U. I'. OctpoymoB. — 8-e u3x., crep. — Mocksa : Akagemust, 2019. — 272 c. —
(ITpodeccuonanbuoe obpazoBanue. ObmeoOpazoBaTenbHble TucHUIUIMHbL). — ISBN 978-
5-4468-8453-7.

- Xumusa st npodeccuil M CHEelHalIbHOCTEH  eCTeCTBEHHO-HAYYHOIO
npoduns : ydyeOHMK Ui HMCIHOJIb30BaHMS B Yy4eOHOM Mpoliecce 00pa3oBaTEIbHBIX
YUpeXICHUN CpelHero MmpodeccHoHaIbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOIO OOLIEro
oOpazoBaHHsi C TMOJy4YeHHEM cpeaHero oomiero ooOpasoanus / pemaktop O. C.
l'abpuensn. — 6-¢ wm3a., crep.— MockBa : Axagemus, 2019.— 400 c.—
(ITpodeccuonansuoe obpazoBanue. OdeoOpazoBaTenbHble TUcHUIUIHHBL). — ISBN 978-
5-4468-8425-4.

- MaptbinoBa, T. B. Xumus. VYrmyOnenusiii ypoeHb. 10-11 kaccsl :
y4eOHUK i cpenHero odumiero oOpazosanusi / T. B. MapteiHoBa, . B. Apramonosa,
E. b. l'onynoB ; mon obmiet penakiuet T. B. MapTbIiHOBO#. — 2-€ W31., UCOP. U JOI. —
Mocksa : Opaiit, 2023.— 352c.— (OOmeobOpa3oBarenbupii  muki). — URL:
https://urait.ru/bcode/530645. — ISBN 978-5-534-16227-1.

5.2 1OMOJTHUTEIbLHAS JIUTEPATypa
1. I'muaka, H. JI. O6mas xwumus. : ydebnoe mocoobme / H. JI. I'muuka. —

Mocksa : KuoPyc, 2022. — 749 c¢. — URL.: https://book.ru/book/943894. — ISBN 978-5-
406-09865-3.

2. Henucona, O. M. Xumus : yueonuk / O. U. JlenucoBa. — Mocksa : KnoPyc,
2022. — 307 c. — URL: https://book.ru/book/944626. — ISBN 978-5-406-10094-3.
3. Koxkopesa, B. B. Xumus : yue6Hoe mocooue / B. B. Kokopera. —-Mockaa :

KnoPyc, 2023. — 371 c¢. — URL: https://book.ru/book/947249. — ISBN 978-5-406-10075-
2.

5.3 mepuoanvecKkne U3TaHUA

XumMnsa " JKU3Hb - XXI BEK. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=429810.

Hayka u mixona. — URL: https://dlib.eastview.com/browse/publication/79294.

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

IxonnHBIE TEXHOJIOTHH. — URL:
http://dlib.eastview.com/browse/publication/18866.

5.4. Ilepeuyenb pecypcoB HMHGOPMALMOHHO-TEJEKOMMYHHKAIMOHHONH CeTH
«/HTepHETY», HEOOXOAUMBIX [IJI1 OCBOCHHUS THCUMUILIUHBI

IBC «BOOK.ru» : [yuebnble uznanus — komtekuus st CIIO, sxypHanbl] : calfT. —
URL: https://www.book.ru/cat/576.
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http://dlib.eastview.com/browse/publication/18866
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9BC «Znanium.com» : [yueOHbIC, Hay4yHbIC, HAYYHO-TIOMYJSPHBIC MaTEPHAIBI
pa3IMYHbBIX U3ATEIbCTB, )KypHaubI] : caiit. — URL: http://znanium.com/.

3BC «(IOPAUT» : obpazoBarensHas mmathopMa : [ydeOHMKH M ydeGHBIE TOCOOHS
m3natenbcra «IOPAMTY, menua-matepuansl, Tecthl] : caiit. — URL: https://urait.ru/.

9BC «YuuBepcuterckasi oubaumoreka ONLINE» : [yucOHble, HaydHble 3/aHMHS,
MIEPBOUCTOYHUKH, XYI0XKECTBEHHbIE IPOMU3BEACHUS pPa3IMUHBIX M3AATEIbCTB; JKYypHAJIbI;

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

IBC wu3nareabcrBa «JlaHb» : [ydueOHble, HayuyHble W3/JaHUSA, NEPBOUCTOUHUKH,
XYyJI0’)KECTBEHHBIE TPOU3BEICHUSI PA3TUYHBIX W3AATENbCTB; KypHaiwl] : caitit. — URL:

http://e.lanbook.com.

HanmoHaabHAas DJIEKTPOHHAS OMOAHMOTEKA [BKIIOYaeT DIEKTPOHHYIO OHOIHOTEKY
muccepraumii PI'B] : denepanpHas rocymapcrBeHHas MHGOPMAIMOHHAs CHUCTEMA : calr /
MunucrepetBo  KyiubTypbl PD. — URL: https://rusneb.ru/ (docmyn — 6 uwumanvuvix 3anax
oubauomexu uiuana).

OnekrponHas oOubmuotrexka I'TIMB Poccum : caiitr : [pecypc cBoGomHoro mocryma] /
l'ocynapctBenHas myomuaHas HCTOpUYECKas onbmuoTeka. - URL:
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

Pycckas nutepatypa u ¢osbkiiop : (QyHIaMeHTaldbHas 3JEKTpOHHAas OuOIMoTEeKa
MOJIHOTEKCTOBAsi MH(OPMAIIMOHHASI CUCTEMA : CalT : [pecypc cBoboaHOoro Aoctymnal / UHCTUTYT
MUpPOBOIi tuTeparypsl M. A. M. T'opskoro PAH. — URL.: http://feb-web.ru/.

Hayunag nemarormyeckasi  DJICKTpOHHAsg — OuOIMOTEKa :  MHOTrOGYHKIMOHAJILHAS
IIOJIHOTEKCTOBAs MH(MOPMALIMOHHO-IIOMCKOBAs CUCTEMa IO NEJArOTMKE M ICHUXOJOTHU : CaWT :
[pecypc cBoGoanOr0 mocrymnal. — URL: http://elib.gnpbu.rul/.

Hayunas ojexkTpoHHas OuOauMoTeka. MoHorpaduu, H3JaHHBIE B HM3JATENILCTBE
Poccuiickoii Akagemuu EcTecTBO3HAHMS : CaWT : [MOJATEMATHYSCKUM pecypc CBOOOIHOIO
nocrymal. — URL: https://www.monographies.ru/.

OnexrponHas oubanoreka TpynoB y4éHbIXx KyoI'Y : [pecypc cBoGoaHoro pocrymal //
KybGanckuii roCyaapCTBEHHBIN YHHUBEPCHUTET : CalT. - URL.:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6.

Math-Net.Ru : oOrmuepoccuiickuii mopran : HHOOPMAIHOHHAs CHCTEMa OCTyHa K
HayyHOUW MHpOpManmu Mo mMareMartuke, ¢pusnke, HHHOPMALUOHHBIM TEXHOJIOTUSIM U CMEKHBIM
HaykaM : [pecypc cBoOoaHoro nocrynal / Marematuueckuit uHCTUTYT UM. B. A. CrekioBa PAH.
— URL.: http://www.mathnet.ru/.

Hayuynas 3sexTpoHHasi OmOiamoreka myOuaukanumii «eLibrary.ru» : [poccuiickue
Hay4yHbI€ >KypHANIbI, TPyAbl KOH(pepeHlIMi — OoJsblIas YacTh MpeAcTaBieHa B CBOOOJHOM
JOCTYIIe; POCCUICKUI HH(OPMAIIMOHHO-aHATUTUYECKUI MOPTA B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIUINHBI, 00pazoBanus — Poccuiickas HalpoHanbHas 0a3a JaHHBIX HAYYHOTO IUTHUPOBAHUS
(PUHLI)] : caiit. — URL: http://elibrary.ru.

Ba3bl 1annbix kommanun «MBUC» : [poccuiickre HaydHbIE KYPHAIBL IO BOIIPOCAM
IEeJIATOTUKK W 00pa3oBaHMs, SKOHOMHKH W (UHAHCOB, HMHGMOPMAIMOHHBIM TEXHOJIOTHUSIM,
SKOHOMHUKE W IPEANPUHUMATENIBCTBY, OOIIECTBEHHBIM WM  T'YMAHHWTAPHBIM __ HAyKaM,
uHauBUAyanbHble n3nanus, Bectouku MI'Y, CIIOI'Y, craTuctuueckue usznanus Poccun u ctpan
CHI] : caiit. — URL: https://eivis.ru/basic/details.

KubepJlennnka : HayuHasi >IEKTpOHHAss OMONMHOTEKA : [POCCUIICKME HAYYHBIE KYpPHAIIBI |
: caliT : [pecypc cBoboaHOTO noctyna] . — URL: http://cyberleninka.ru.
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DnekrponHas Oubnnoreka «Grebennikon» : [poccuiickue KypHAaJIbl 0 SKOHOMHUKE M
MenepkMenty] : caiit. — URL.: http://grebennikon.ru/journal.php.

UuTaabHbBIHA 3471 . HAIMOHAILHBIN MPOEKT COEPEIKEHUS PYCCKOM JTUTEPATYPHI : [PKYpHAIIbL,
aJbMaHaxM, ra3eTbl cBoOoaHOro poctyma] : cant / Coro3 mwmcareneii XXI Bexka. — URL:
http://reading-hall.ru/magazines.html.

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

Poccuiickasi 3JaeKTpOHHAs IIKOJa : TOCYAApCTBEHHAas oOpa3oBaTeibHas IwiaTdhopma :
CalT : [HOJIHBIM INKOJBHBIM KYpC YPOKOB — pecypc cBoboanoro jocrtymal. — URL:
https://resh.edu.ru/.

Hayka.p$ : obuimanbubiii caiiT JlecaTriieTus HAYKH U TexHOoJorui B Poccun : [pecypc
cBoboanoro gocrymnal. — URL: https://Hayka.pd/.

I'PAMOTAL.PY : cnpaBouHO-MH(GOPMAIIMOHHBIA HMHTEPHET-TIOPTAN : CalT : [pecypc
cBOOOIHOTO AocTyna] / GYHKIIMOHUPYET MpH Mo yiepkke MuHuCTEpCTBa MUGPOBOTO Pa3BUTHS,
CBSI3U M MacCOBbIX KomMmmyHuKarmii P®. — URL: http://www.gramota.ru.

Bojbmasi poccuiickasi JHIHKJIONEAUs . [dIeKTpOHHAs BepCcHs CBOOOIHOIO J0CTyma] :
caiit / MunuctepcTBo KyiabpTyphl P®. — URL.: https://bigenc.ru/.

JHuuKJIoneaAuym : [OHuukionenuu. CnoBapu. CropaBouHuku| @ callT
[MOTHOTEKCTOBBIN pecypc cBOOOMHOTO mMocTyna] / m3matenbcTBO «/lupekr-Memma» . — URL:
http://enc.biblioclub.ru/.

CJIOBAPU.PY : nuHTBHUCTHYECKHUH mNpoeKT : caT / WHCTHTYT pPYCCKOro s3bIKa
um. B. B. Bunorpamosa PAH. — URL.: http://slovari.ru/start.aspx?s=0&p=3050.

Kynerypa.P® : mopran kyabrypHOro Hacienus u tpamuuuii Poccun. Kuno. Mysen.
Mysbika. Teatpoel. Apxutektypa. Jluteparypa. Ilepconsl. Tpaguuuu. Jlekmuu_: caiiT : [pecypc
cB0OoIHOTO jiocTyna] / MunmcTepcTBo KyibTypbl PD. — URL: http://www.culture.ru.

OdunuajibHblii  HMHTEPHET-MOPTAJ mnNpaBoBoil uHpopMamuu : deaepaibHas
rocyaapcTBeHHass HHGOpPMAIMOHHAs CHCTeMa . CaT : [pecypc cBoboaHoro moctymal. — URL:
http://pravo.gov.ru/.

Konmekcel Poccuiickoit ®enepamuu  : cailt : [pecypc cBoOomHoro jocrymal //
OdunmanbHpli  WHTEPHET-TIOPTA  MpaBoBOW  uH(popmammu__ :  cair. —  URL:
http://pravo.gov.ru/codex/.

Cobpanue 3akononatenbcTBa Poccuiickoit @exepanuu @ oduUIUANBHBIE 3JIEKTPOHHBIE
BepcuH OroJUIeTeHEH : caiit : [pecype cBoboanoro moctynal. — URL: https://www.szrf.ru/szrf/.

Koncynerantllnroc : HeEKOMMEpYECKHE HMHTEPHET-BEPCHH CIIPABOYHOW IPABOBOM
CHCTEMBI : CaiiT : [pecypc cBoboaHOrO moctymal. — URL: http://www.consultant.ru/online/.

DaekTpoHHbIE Katajgor [KybaHckoro rocyiapcTBEHHOr0 YHHBEPCHTETa M
¢uamanos] // Dnexrponnas oudnuoreka Kyol'VY : caiit : [pecypc cBobomHoTO Hoctyma). — URL:
http://212.192.134.46/MegaPro/Web/Home/About.

Yuurens roga Poccuu : Beepoccuiickuii koHkype : calfT. — (ApxuB ¢ 1997 r.). — URL:
https://teacherofrussia.ru/.
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6 METOJIMYECKHUE YKA3AHUS OB YYAIOILIUXCS IO OCBOEHUIO
JUCHUIINHDBI

HucuuiuinHa «XuMHA» HaleneHa Ha (QOopMHUpOBaHHE MPOPECCUOHATBHBIX 3HAHHIA,
YMEHUH, OTIBITA JACATEIBHOCTH, TAKUX KaK CIIOCOOHOCTh JEMOHCTpAIMK OOMIEHAYIYHBIX 0a30BBIX
3HAaHUH €CTECTBEHHBIX HAYK, MAaTEeMaTUK{, [IOHMMaHUE OCHOBHBIX (DAKTOB, KOHIICTILIHUH,
IIPUHLIAIIOB TEOPHUU U T.J.

OOyueHue CTYIEHTOB OCYIIECTBISIETCA MO TPATUIIMOHHON TEXHOJIOTHH (JICKIIUH,
MPAKTUKH) C BKIIFOYCHUEM MHHOBAIIMOHHBIX JIEMEHTOB.

C TOUYKM 3peHHs MHCIOJIb3YEMBIX METOJOB JIEKIUU TMOJPA3IEISIOTCS CIEAYIOUIUM
o0pazoM: HHPOPMALMOHHO-OOBSCHUTEIbHASL JICKIUs, TIOBECTBOBATEIbHAS, JIEKIUsA-Oecena,
npoOieMHast IeKIUs U T. 1.

YcTHOE M3N0oKEeHHEe ydyeOHOro martepuana Ha JIEKUUU JIOJKHO KOHCIEKTHPOBATHCS.
Caymate JIEeKIUI0 HYKHO YMETh — TMOJUICpPKMBaTh CBOE BHUMAaHHE, MOHATH M 3allOMHUTH
yCIBIIIAaHHOE, YJIOBUTH May3bl. B mporecce M3II0KEHHs MPEnojaBaTesieM JEKIUH CTYIEHT
JIOJDKEH BBIACHUTH BCE HEMOHATHBIC BOTPOCHL. 3alUCHIBATh COJEP)KAHHE JIKIMHA HYXHO
00s3aTeNbHO — 3alKUCH MOMOTAaloT MOJIEPKUBaTh BHUMAaHHE, CIIOCOOCTBYIOT MOHUMAHHUIO U
3allOMUHAHUIO YCJBIIIAHHOTO, MPUBOJUT 3HAHUE B CUCTEMY, CIyXaT OMOPOH Ui mepexoja K
6osee ri1y00KOMYy CaMOCTOSITEIbHOMY MU3YYEHHIO TIPEMETA.

Metouyeckre peKOMEeHAANN M0 KOHCIIEKTUPOBAHUIO JICKIUH:

— 3aIUCh JOJDKHA OBITh CUCTEMHOM, MPECTABIATH CO00I COKpaIIEHHbIN BapUaHT JIEKIIUH
npenojasatens. Heo0xoaumo ciymats, 00{yMbIBaTh U 3alMCHIBATH OJTHOBPEMEHHO;

— 3aMKCh BEAETCS OYEHb OBICTPO, YETKO, IO BO3MOXKHOCTH KOPOTKUMHU BBIPAXKEHUSIMU;

— HEe MpeKpamias ClIyllaTh MPernojaBaTelis, HYXKHO 3allUChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Henb3d 3ammchiBaTh cpa3y e BBICKa3aHHYIO MBICIb IpenojaBaTess, clenyer eé
MOHATH U TOCJIE 3TOr0 KPaTKO 3allMcaTh CBOMMHU CIOBAMU HJIM CIIOBaMH IpernoaaBaTens. BaxHo,
9TOOBI B HEH HE OBLI MOTEPSTH OCHOBHOM CMBICIT CKA3aHHOTO;

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

— clieiyeT oOpaTUTh BHUMaHUE Ha 0(OpMIICHHUE 3allUCH JIeKIuu. [ kaxkaoro npeamera
3aBoaMTCA oOmas Terpaab. OTIMYHBIM OT OCTAJIBHOTO L(BETa CIIEAYET BBIACIATH OTJIENIbHBIE
MBICIIM U 3aroJIOBKH, COKpalllaTh OTJENbHbIE CJIOBA M MPEAJOKEHMs, UCIOJIb30BaTh YCIOBHBIE
3HaKM, OYKBbI JIATUHCKOIO UM Tpeueckoro ajia(aBUTOB, a TaKXKe HEKOTOpble HPUEMBI
CTEHOrpa(uUecKOro COKpaIeHHs CJoB.

[IpakTyeckue 3aHATHS 0 JUCHMILIMHE «MaTteMaTHKay IPOBOJIATCS 110 CXEME:

-YCTHBII OIIPOC [0 TEOPUU B Hayase 3aHATHS;

-paboTa B rpynmnax o pasperieHuIo pa3IuuHbIX CUTYAIMH 110 TeMe 3aHsTus;

-pelieHue NpakTUYECKUX 3a/1a4;

-MHIUBUAYaTIbHbIC 3a1aHUS JUIS TOJATOTOBKH K IPAKTUYECKUM 3aHITUSM.

Lenb MpakTUYECKOrO 3aHATHS - HAYYUTh CTYAEHTOB IPUMEHATh TEOPETHUECKUE 3HAHUS
IIPU PELICHUN MPAKTUYECKUX 3a]ja4 Ha OCHOBE PEaJIbHBIX JITaHHBIX.

Ha npakTiueckux 3aHATHAX IpeoO1aJatoT e yonUe METOIbL:

-BepOabHbIe (MTpeobia atoliiM METOA0M JIOJDKHO OBITh OOBSCHEHUE);

-paKkTHYecKue (MMCbMEHHBIE 3/JaHUs, TPYNIIOBbIE 3aaHus U T. I1.).

BaxHbIM U CTyAeHTa SBISETCS YMEHHE palMOHAIBHO MOJ0MpaTh HEOOXOIUMYIO
yueOHyto nuTeparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOUHUKAMH SIBIISFOTCS:

— Oubnmumoreunsle hou bl punnana Kyol'V;

— 3JIEKTpOHHAs1 OMOIMOTEeYHast cucTeMa « Y HUBEpCUTETCKasi OMOIMOTeKa OH-TaliH»;

— 3JIeKTpOHHasl OubnuoreyHas cucrema M3narenscrBa «JIaHby.

ITouck kHUr B 6ubIMoTEKEe HEOOXOAUMO HAUYMHATH C U3YYEHUS MPEIMETHOTO KaTajiora u
CO3/IaHUs CITUCKA KHHT, TOCOOMI, METOIMUECKUX MAaTEPUAIIOB IO TEME N3YYCHHUS.

IIpocMOTp KHHUTM HAuMHAETCs C TUTYJIBHOTO JIMCTa, CIeayroliero mnocie oo6moxku. Ha
HEM O0OBIYHO MOMEIAIOTCS BCE OCHOBHBIE JTAHHBIE, XapaKTEePU3YIOIINe KHUTY: Ha3BaHUE, aBTOD,
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BBIXOJIHBIC JAaHHbIE, JaHHbIE O INepeusgaHuu U T.4. Ha obopoTe TuTynbHOro jmcra Haércs
aHHOTAaLUsA, B KOTOPOH yKa3bIBAE€TCs TEMATHKA BOIIPOCOB, OCBELIEHHBIX B KHUIE, OIIPENEISIETCS
KpYyI' 4yuTaTelel, Ha KOTOPbIA OHA paccuuTaHa. boisblioe 3HaYeHWEe UMEET MPEANCIOBUE KHUTH,
KOTOPO€ 3HAKOMHUT YMUTATElNl C JMYHOCTHbIO AaBTOpPA, MUCTOPUEH CO3[aHUSl KHHMIHU, PacKpbIBAaeT
cozepkanue. [IpouuB mnpenuciaoBue W MHOJY4YMB OOIEE MPEJICTaBICHUE O KHHUIE, CIEAYeT
oOparuThcst K ornaBieHuto. OryaBjeHWE KHUTH 3HAKOMHUT O0y4aeMoTo C COJAEp)KaHHEM |
JIOTUYECKOM CTPYKTYpOM KHHIH, MO3BOJISET BBIOpATh HYXKHBIM MaTepuan aias uzydeHus. [on
W3JIaHUSl KHUTHM T03BOJISIET CYyJIUTh O HOBU3HE MaTepuana. YeM daie KHUra u3JIaércs, TeM
OO0JIBIITYIO IICHHOCTh OHA MPEJICTaBIISICT. B KHUTe MOTYT OBITh MPUMEYaHUsI, KOTOPBIE COEPIKAT
pa3iauyYHbIE JOMOJIHUTENbHbIE cBefieHNs. OHU MeYaTaloTcs BHE OCHOBHOTO TEKCTAa U Pa3bsCHSIOT
OTHeNnbHBIe BOMPOCHL. llpeamerHsie W angaBUTHBIE YyKa3aTeNd 3HAYUTENFHO OOJErvaroT
MOBTOPEHUE U3JI0KEHHOIO0 B KHUre MaTepuana. B KOHIlE KHUTHM MOJKET pacrojaraTbCs
BCIiOMoOraTenbHbIi Martepuai. K HeMy OOBIYHO OTHOCSITCS MHCTPYKLUHU, HPUITIOKEHUS, CXEMBI,
CUTYAI[MOHHbIE 337a4H, BOIIPOCHI JIJIsl CAMOKOHTPOJIS U T.JI.

Jlig aydinero mpeacTaBieHUs U 3allOMUHAHUS MarepHala 1eJIeco00pa3Ho BECTH 3alHCH
1 KOHCIEKThI Pa3jIMyHOTO COAEpKaHUsl, @ UMEHHO:

— IIOMETKH, 3aME4YaHusl, BblJIEJIEHUE IJIaBHOTO;

— IUTaH, T€3UCHI, BBIMUCKH, LIUTATHI;

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

Uurarh yueOHUK HEOOXOAUMO BIyMUYMBO, BHUMATENIbHO, HE MIPOITyCKas TEKCTA, CTapasich
MOHATh KaXIylo (¢pa3y, OJHOBPEMEHHO pa30upasi NpuUMEpbl, CXEeMbl, TaOJHUIbl, PHUCYHKH,
MpUBEAEHHBIE B yUeOHUKE.

OmauM #W3 BaKHEHIIMX CPEJCTB, CIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUWM, SBISETCS
KpaTKasl 3alich IPOYUTAHHOTO MaTepHualla — COCTaBICHUE KOHCHEKTa. KOHCIEKT — 3T0 KpaTkoe
CBSI3HOE H3JIOKCHHUE COJICpKAHUs TEeMbl, ydeOHWKA WJIM €ro 4acTH, 0e3 MoAapoOHOCTEeH u
BTOpoCTeneHHbIX AeTaneil. [lo cBoel CTpyKType M MOCIEAOBATEIBHOCTH KOHCHEKT IOJDKEH
COOTBETCTBOBAThH IJIaHy yueOHMKA. [I03TOMYy Ba)KHO CHayalla COCTaBHUTH IUIaH, a MOTOM IMHUCATh
KOHCIIEKT B BHUJE OTBETa Ha BOMpOCH IUIaHa. Eciu yueOHHMK pa3znenéH Ha HeOosblIne
03arJIaBJICHHbIE YAaCTH, TO 3aroJOBKM MOXHO paccMaTpHUBaTh KakK IyHKTHI IUIaHA, a U3 TEKCTa
Ka)XJIOM 4aCTH CIIEeyeT 3alucaTh T€ MBICIIH, KOTOPBIE PACKPBIBAIOT CMBICII 3ar0JI0BKA.

TpebGoBaHMsI K KOHCTIEKTY:

— KpPaTKoCTh, CKATOCTh, L1€J1eCO00Pa3HOCTh KayKI0TO 3alMCHIBAEMOT0 CIIOBA;

— COJIepP KATEIbHOCTD 3alKCH- 3alHChIBAEMbIE MBICIH clieAyeT (OpMyIHpoBaTh KpPaTKo,
HO 6e3 ymiep0a a1 cmbiciia. O0bEM KOHCIEKTA, KaK MPaBUIIO, MEHBIIIE U3y4aeMOro TEeKCTa B 7-
15 pas;

—KOHCIEKT MOXET OBITh KaK MPOCTHIM, TaK U CIOKHBIM II0 CTPYKTYpE — 3TO 3aBUCHUT OT
COJICpXaHUs KHUTH U e €€ NU3YUYCHHUS.

Metoanueckre peKOMEHAALMH 110 KOHCTIEKTUPOBAHUIO:

— MPEeXJe YeM HAuaThb COCTABISATh KOHCIEKT, HY’KHO 03HAKOMUTBCS C KHUTOM, TPOYNUTATh
e€ cHavaJsia 10 KOHIa, IOHATh IPOYUTAHHOE;

— Ha 00JIOXKKE TeTpa/u 3alHUChIBAIOTCS Ha3BaHUE KOHCIIEKTUPYEMOW KHUTH U UMsI aBTOPA,
COCTaBJIICTCS IUIaH KOHCIIEKTUPYEMOTO TECTA;

— 3aMMCcH JIydlle JiesaTh MpH NMPOUYTEHUHN HE OJHOr0-/IBYX a03alleB, a Iieforo naparpada
WJIY TJIaBbI;

— KOHCIIEKTHPOBaHUE BEAETCS HE C IENIbI0 UMETh OIpeNesIEHHBIN 3amucH, a st 6osee
IIOJIHOTO OBJIAJICHUS COJEP)KAHWEM H3Yy4aeMOI0 TEKCTa, MO3TOMY B 3alUCSAX OTMEYaeTcs H
BBIJIENISIETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO 0COOEHHO MPUBIIEKIO BHUMAHUE;

— IOCJIe TOTO, KaK CJIeJlaHa 3aluch coJepKaHus naparpada, riaBbl, CleayeT nepeunuTarhb
e, 3aTeM CHOBa OOpamarbCsi K TEKCTy M TPOBEPUTH ceO0s, MPaBWIBHO JIM H3JI0XKEHO
COJZIep’KaHuE.

TexHuka KOHCIIEKTHPOBAHMSL:

— KOHCHEKTHPYS KHUTY OOJIbIIIOro 00b&Ma, 3aMuch ClIeAyeT BECTH B 00LIeH TeTpaau;

29



— Ha KaXJO0W CTpaHULE CJIeBa OCTAaBJSIOT MO IMpUHOW 25-30 MM U1 3amucu
KOPOTKHX I0/3ar0JIOBKOB, KPATKMX 3aMEYaHUi, BOIIPOCOB;

— KaX/1as CTaHULa TETPaaAu HyMepyeTcs;

— JUIsl TOBBIILIEHUS YUTAEMOCTH 3allUCU OCTAaBISIIOT HHTEPBAJIbBI MEXKAY CTpPOKaMu,
a03anamMu, HOBYIO MBICIb HAUUHAIOT C «KPACHOW» CTPOKH;

— IpU KOHCHEKTUPOBAHUU IIMPOKO HCIHOJIB3YIOT PA3JIMYHBbIE COKpAILEHUS U YCIOBHBIE
3HaKM, HO He B ymep0 CMbICOy  3alMCaHHOrO. PexomeHnayeTrcs  NPUMEHSTh
o0mIeyrnoTpeOUTeNbHbIE COKPAIICHHSI, HAaIpUMeEp: M.0. — MOKET OBITh; TOC. — TOCY/AapCTBEHHBIN;
1.0. — JTOJDKHO OBITH U T.1I.

— HE CIIeAYeT COKpaIlaTh UMEHA U Ha3BaHUs, KPOME OUEHb YACTO MOBTOPSIOLINXCS;

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

Jna  wHanucanus pedepara HeoOXoAMMO BBIOpAaTh TEMY, COIVIACOBaTb €€ C
MIpenoaaBaTeseM, 1Mogo0parb HECKOJIBKO UCTOYHUKOB IO T€ME, BBIMOJIHUTH aHAJIU3 HUCTOYHHKOB
10 pelIeHHIo MPoOIeMbl, 000CHOBATh CBOIO TOUKY 3pEHUS Ha pelIeHre IpoOIeMBbl.

VYyamuecs sl MOJHOIIEHHOTO OCBOEHUSI y4eOHOro Kypca XHUMHsI JOKHBI COCTaBIISTH
KOHCIIEKThI KaK IpH MPOCIYIINBAHUU €r0 TEOPETHUYECKOW (JIEKIMOHHOM) 4YacTH, TaKk U IMpuU
MOJITOTOBKE K MPAKTUYECKUM 3aHATUSAM. JKenareiabHO, YTOObI KOHCHEKTHI JEKIUNH U CEMHUHApPOB
3aMMCHIBAJINCH B JIOTHYECKOM MOCIEe0BAaTEIbHOCTH M3YyYEHHUS Kypca U COJEpP)KaJUCh B OJHOU
TeTpaau. 1o obecneuuT 0osiee MOJIHYIO MOATOTOBKY, KaK K TEKYIIUM y4eOHBIM 3aHATHSAM, TaK U
CECCHOHHOMY KOHTPOJIO 3HAaHUM.

OO61ue mpaBuiia BBIMOJIHEHNS MUCbMEHHBIX paboT

Ha mepBoM 3aHATUHM CTYAEHTHI JOJKHBI ObITH MPOUH(YOPMHPOBAHBI O HEOOXOIUMOCTHU
COOJIIOJICHUS. HOPM aKaJeMHUYECKOW 3THKM M aBTOPCKUX IpaB B xoJe oOydeHus. B wactHocTH,
IIPEJOCTABIISIFOTCS CBEACHUS:

- o6mas nadopmManus 00 aBTOPCKUX MPaBax;
- MpaBHJIa IMTHPOBAHUS;

- npaBuiia 0(OPMIICHHSI CCHUIOK;

Bce nmetrornuecs: B TEKCTe CHOCKH TILATEIbHO BBIBEPSIOTCSA U CHAOMKAIOTCS «aapecaMm».

Hegonyctumo BkiIO4aTh B CBOIO pabOTy BBIAEPKKU M3 pabOT IpYyrux aBTOPOB 0Oe3
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 HTepHeTe). Bee cimydan miarnarta J0JKHBI ObITh HCKITIOYEHBI.

Crircok MCHOJIb30BaHHON JIUTEPATYpPhI JIOJDKEH BKIIOYATh BCE UCTOYHMKHM MH(OpManuu,
W3YYEHHbIE U MpopaboTaHHbIE CTYACHTOM B IPOIECCE BBIMOJHEHHUS PalOOThl, U JOKEH ObITh
cocraBneH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduyeckas ccbuika. OOmue
TpeOOBaHUS U MPABUIIAN.

TpeboBanus kK HanMcaHUIO pedepara

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

Tembl pedeparoB SBIAIOTCA JOTOJHUTENBHBIM MAaTEPUAIOM Uil WM3YYEHUS JaHHOU
nucuuIMHbL. Pedepar orieHnBaeTcs B 0JJMH 0all B OLIEHKE UTOTO dK3aMeHa

Pedepar nomxeHn ObITh MOATOTOBIIEH COTJIACHO TeMeE, MPEAJIOKEHHOW MpPEenoIaBaTeIeM.
JlomyckaeTcsi  caMOCTOSITENBbHBIN  BbIOOp TeMbl pedepaTa, HO IO COIJIACOBAHUIO C
MIPENOAABATENEM.

Jns wHamucanus pedepara CTyAEHT CaMOCTOSITENBHO MOAOMpPAaeT HUCTOYHUKH
uH(popMalUY IO BEIOpAaHHOM TeMe (TuTepaTypa yueOHas, nepuoanueckas u HTepHeT-pecypch)

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

Pedepar nomxen uMeTs (TUTYIBHBIN JIUCT, COAEPIKAHKE, TEKCT JOJKEH OBITh pa3OUT Ha
pazzienbl, COTJIACHO COJICPKAHUIO0, 3aKITIOYEHUE, CIIMCOK JIUTEPATYpPhl HE MEHEE S UCTOYHUKOB)

O6cyxaenue TeM pedepaTtoB MPOBOJUTCS HA TeX MPAKTUYECKUX 3aHATHUAX, IO KOTOPHIM
OHH pacIipelielieHbl. JTO SBISIETCS 00s3aTENbHBIM TpeOoBaHHEeM. B ciydae He mpencTaBiICHHS
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pedepara coriiacHO YyCTaHOBIIEHHOMY Tpaduky (0e3 YyBaXUTECIbHOU NTPUYUHBI), yJaIIANCs
00s13aH OATOTOBUTH 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 OLIEHOUYHBIX CPEICTB

Ne
i KoHTponupyemble pa3zieins! (TeMbl) AUCHUILTHHBI HanmeHoBaHuE OLIEHOUHOTO CpeCTBA
Beenenue
8 Koncnekr
. OCHOBHBIE TTOHSTHS U 3aKOHBI
1 [pakT. 3aHsTHE, TECT
2 . [lepuonnueckwuii 3akoH u [lepronuueckas cucteMa XuMHYeCKHX | DpOHTaJIBHBIN OMPOC, MPAKT. 3aHATHE,
aneMenToB /. 1. MenneneeBa u cTpoeHHe aToMa KOHCIIEKT
CrpoeHue BelecTBa
3 ™ [TpaxT. 3ausTHE, KOHTP.pad.
Bona. PactBopsl. DnexkTponuTuyeckast TUCCOUAII
4 A P i A HHan [Ipe3enTanuy, .MpaxT. 3aHATHE
5 Kraccugukanms HeOpraHn4ecKuX COeqUHEHUH U UX CBOMCTBA IIpakr. 3aHsATHE, aHATIU3 U OLCHKA
J1a00paTOPHOI PaboTHLJI.0.
XUMUYECKUE PeaKun
. [TpakT. 3aHsITHE, aHATHU3 U OLICHKA
6 pacTeHuil, )KUBOTHBIX 1 MUKPOOPTaHU3MOB N
nabopaTopHOl paboTHLILO.
Koncrnekr, [Ipakr. 3ansTHe, aHamu3 u
7 Mertajuibl 1 HEeMETaJlIbI .
OlIEHKa J1a00paTOpHOI paboThI.JI.0O.
OcCHOBHBIE MOHATHS OPTaHUYECKONH XUMHHU U TEOPHsI CTPOSHHUS
8 N [Mpakr. 3ansiTHE, TECT
OpraHM4eCcKUX COeIMHEHUH
[TpakT. 3aHsITHE, aHATH3 U OLIEHKA
9 YTr1eBon0pOIbl ¥ X NPUPOJHBIE HCTOYHUKU "
11a00paTopHON padoThL. J1.0.
ITpakT. 3aHsITHE, aHATH3 U OLICHKA
10 Kucnoponconep:xarie opraHndeckie CoeTnHEHHS o
11200paTOpHON pabOoTHLILO.
11 A3zoTcozepkamue opraundeckue coequHeHus. [lommmepst [Ipakr. 3aHsTHE, TECT

7.2. Kpurepuun oueHKH 3HAHUI

KOHTpOJ'IL U OLCHKaA PE3YyJIbTAaTOB OCBOCHUA y‘I66HOI7I JAUCHUIUINHBI OCYILHCCTBIIAICTCA
IperiogaBaTejicM B IIPOLECCC MPOBCACHUA ITPAKTHICCKUX pa60T, TCCTUPOBAHMA, CO6€C€,I[OB8.HI/I$I
0 pe3yjibTaTaM BbIIIOJIHCHU Ha60paT0pHHX pa60T, a TaKXKC PCHICHHUA 3aaa4d, COCTABJICHHA
pa60‘II/IX Ta6J'II/II_I 1 IMoArOTOBKHU COO6H.[GHI/II71 K YPOKY. 3HaHUS CTYACHTOB Ha HPAKTHUYCCKHUX
3aHATUAX  OLCHHUBAKOTCA OTMETKaAaMHU «OTIIMYHO», «XOPOIIO», «YHAOBJICTBOPUTCIBHO» U
CHCYHOBJICTBOPHUTCIIBHOY.

OLIeHKa «OTJIMYHO» BBICTABJIACTCA, KOTAAa CTYACHB IMOKA3bIBACT FJ'Iy6OKOC BCCCTOPOHHEC
3HaHHUC pasaciia JUCHUIIIINHBI, 00s3aTeNbHON u ,HOHOHHHTCHBHOﬁ JIMTCPATYPHI,
APTYMCHTHUPOBAHO U JIOTUYCCKU CTpOI>'IHO H3JIaracT Marepuajl, MOXKCT IMPUMCHATb 3HAHUA IJIA
AHAJIN3a KOHKPETHBIX CPITy@.I.IPIfI.

OLIeHKa «XOpOoHIO» CTABUTCA IMPU TBEPAbIX 3HAHUAX pa3/ciia TUCHUILINHEIL, 00s3aTeNpHON
JIUTEPATYypPhbl, 3HAKOMCTBE C HOHOHHHTGHLHOﬁ J'IPITCpElTypOfI, APTYMCHTHUPOBAHHOM H3JIOKCHUU
Marepuaia, yMCHUU ITPUMCHUTD 3HAHUS JJId aHAJIN3a KOHKPCTHBIX CPITy@.LIPIfI.

OL[eHKa «YHAOBJICTBOPHUTCIIBHO» CTAaBUTCHAd, KOIr'Ja CTYACHT B OCHOBHOM 3HACT pPa3acit
AUCHUIUIMHBI, MOXKCET MMPAKTUYCCKU IPUMCHUTDL CBOU 3HAHUA.

OL[eHKa - HC 3a4YTCHO CTABUTCA, KOrJa CTYACHT HC OCBOWJI OCHOBHOTO COJACPKAHHA
npeamMeTa u c1a00 3HaeT I/ISY‘{aCMHﬁ pasacit AMCIUILIAHEI.
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Pesynbratsl 00ydeHus
(OCBOCHHBIE YMEHHSI, YCBOCHHBIE 3HAHNU)

@OpMBI U METOBI
KOHTPOJISI U OLIEHKU
pe3yIbTATOB O0YICHHUS

YMEHHSL:

VMeH#ne 1aBaTh ONpeeeHHe H ONIEPHPOBATH CIIETYIOIIUMH
XUMHNYCCKHUMU ITOHATUAMUA. BEUICCTBO, XUMHYECCKUH 3JIEMEHT, aTOM,
MOJICKYJIa, OTHOCUTEIIbHBIC aTOMHAsI © MOJICKYJISIPHAs. MacChl, HOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAasA CBA3b, SJICKTPOOTPUIATCIIbHOCTD,
BaJICHTHOCTB, CTCIICHb OKUCJICHUA, MOJIb, MOJISIpPHAA Macca, MOJ'I?[pHBIfI
00BeM ra3000pa3HBIX BEHIECTB, BEIIECTBA MOJIEKYJISIPHO- TO U
HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI

YCTHBIN KOHTPOIIb
(MHIMBUTyaTIbHBIA U
(pOHTATIBbHBIN).
BrinosiHeHue TeCTOBBIX
3aJaHUM.

DopMyIHpOBaHNE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB U OCTOSHCTBA
COCTaBa BEILIECTB. Y CTAHOBKA IPUYNHHO-CJIEICTBEHHOM CBSI3U MEXTY
COJIep’KaHHWEM ITHUX 3aKOHOB M HallMCAaHUEM XUMHUYECKUX GOPMYI U
YpaBHEHUH. Y CTAaHOBKA 3BOJIIOIIMOHHOW CYIIHOCTHA MEHAEIEEBCKON 1
COBpPEMEHHOU (HOpMYIHPOBOK Mepuoandeckoro 3akona [1. U.
MemnneneeBa. O0bsicHeHUE (HU3UIECKOTO CMBICIIA CHUMBOJIUKH
MeproIuvecKoi Tabauipl xumMmuueckux anementoB 1. . Menneneesa
(HOMepOB 3J1e- MEHTa, NepHo/ia, FPYIMIbl) U YCTAHOBKA MPUYHMHHO-
CJIEICTBEHHOM CBSI3U MEX/y CTPOEHUEM aToMa M 3aKOHOMEPHOCTAMU
M3MEHEHHUs CBOMCTB 3JIEMEHTOB U 00pPa30BaHHBIX UMM BEILIECTB B
MeproIax u rpyrmmax.

OrieHka pe3yabTaToB
MIPAKTUYECKUX 3AHITUH.

VYcTaHoBKa 3aBUCHMOCTH CBOMCTB XUMHUECKHX BEIIECTB OT CTPOES- HUS
aTOMOB O0Opa3yIOIINX UX XUMHYECKUX JIEMEHTOB. XapaKTEPUCTHKA
BaXHCHIITNX TUIIOB XUMHUUYECKUX CBSI3€Hl M OTHOCHUTEIIFHOCTH 3TOM
tunojoruu. O0bsICHEHNE 3aBUCUMOCTH CBOMCTB BEIECTB OT X COCTaBa
Y CTPOE- HUS KPUCTALTUYCCKUX PEIIETOK.

HaOironenue u onenka
BBITIOJTHCHUS
MPaKTUYECKUX
NEUCTBUI.

OObscHeHHUE CYIIHOCTHU XUMHUUYCCKUX ITPOLECCCOB. KJ'IaCCI/I(bI/IKaL[I/ISI
XUMHNYCCKHUX peaKI_[I/Iﬁ 110 Pa3JIMYHBIM IIPU3HAKAM: YUCITY U COCTABY

Y CTHBIN KOHTPOJIb
(MHIUBHTyaJIbHBINA U

MPOJYKTOB U PEareHTOB, TEIJIOBOMY 3¢ (deKTy, HanpaBiieHuo, ¢ase, (pOHTATBHBIN).

HAJIMYMIO KaTaIM3aTopa, U3MCHEHHUIO CTEIICHEeW OKHUCIICHUs dlieMeHToB, | [loarotoBka

00pa3yIoIKX BemecTBa. Y CTaHOBKA MTPU3HAKOB OOIIEro ¥ Pa3jIMyHOTO | COOOIICHUH.

B TUIIOJIOTHU PEAKIUH [T HEOPTaHMYECKOW U OPraHMYECKOW XHUMHH. BeimosiHeHUEe TeCTOBBIX
3aJaHui

JIeMOHCTPHPOBAaHUE YMEHUSI IOCTAHOBKH IIeJIeH JIeITEILHOCTH, [ToxroroBka

TUTAHUPOBAHUS COOCTBECHHOM JESITEILHOCTH YIS JOCTHKCHHS COOOIICHH.

MOCTaBJICHHBIX IIEJICH, TIPEABHUICHHUS BO3MOXHBIX PE3YIbTATOB 3TUX [Touck napopmarnuu B

JCWCTBUH, OPraHU3allii CAMOKOHTPOJIS ¥ OLEHKH MOJTy4SHHBIX WutepHere.

pe3yIbTaToOB BeinosiHeHUe TeCTOBBIX
3aJaHui

BOCTIPUHMMATh U Ha OCHOBE MOJTYYEHHBIX 3HAHUH CaMOCTOSITENBEHO [ToarotoBka

OLIEHHMBATh HH(OPMAIIHIO, CoAepKalTytocs B coodmenusx CMU, COOOIIIECHUH.

WHTepHeTe, HayqHO-TIOMYJISIPHBIX CTAThsAX

[Touck napopmanuu B
HHurepHere.

7.3. OneHOYHBbIE CPEICTB VISl POBEACHUA TeKYIIel aTTecTaluu

Texymuiit KOHTPOJIb MOKET MPOBOIUTHCS B (hopme:
-(ppoHTaIBHBIN OIPOC
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-MHAUBUYJIbHBIA YCTHBIN OIPOC
-MMACEMEHHBIA KOHTPOIh
-TECTUPOBAHUE 110 TEOPETUIECKOMY MaTEpUaITy
-IpaKTU4eckas (J1aboparopHas) pabora
-3amuTa pedepara,
-3aIMTa BBITOJIHEHHOTO 33 JaHHS,

-pa3paboTka nmpoosieMsl Kypca (cooOIieHue).

dopma Brnagenuns JInunble KadecTBa Tpuneper
aTTecTallN 3HaHuA YMmenus (HaBbIKH) cTyenTa OLICHOYHBIX
CpeICTB
VYeTHbIi Kontpons 3HaHui OreHka yMeHus Orenka HaBeIKOB | OneHka KontponbHbie
(TMCBMEHHBIN) | 10 OIpeeIeHHBIM pa3nnyath paboTsI ¢ CIOCOOHOCTH BOIPOCHI I10
ornpoc o | mpobiemam KOHKpETHbIE JUTEpaTYpHBIMH OIepaTHBHO U TeMaM
TeMaM TIOHSITHSI WCTOYHUKAMHU Ka4eCTBEHHO MIpUIararoTcs
OTBEYaTh Ha
MOCTaBJIEHHbBIE
BOTIPOCHI
Pedepatnr Kontpons 3HaHU#I OreHKa yMEHUs OreHka HaBBIKOB | OrieHka Temsl pedepaToB
IO OTIpEeJIEHHBIM pa3ianyath paboTsI ¢ CIOCOOHOCTH K TIPUIIAraroTCs
npobieMam KOHKpETHbIE JUTEPATyPHBIMU CaMOCTOSITENLHOM
TIOHSTHSI WCTOYHUKAMHU pabote u aHanu3y
JUTEPaTYpPHBIX
HCTOYHUKOB
[Ipaktuyeckue | KoHTpois 3HaHUSA OreHKa yMEHUS Orenka HaBBIKOB | OreHka Temsbl padot
(;1abopaTopHBI | TEOPETHYECKUX pabotaTts C paboTsI ¢ CIOCOOHOCTH MpUIaraloTcs
€) paboThI OCHOB COBPEMEHHOMN BBIYMCIIUTEIBHON | ONEPaTHBHO U
UH(OPMATUKH U KOMIIBIOTEPHOU TEXHUKOH, KAaueCTBEHHO
MHPOPMALMOHHBIX | TEXHHUKOH, MPUKJIAAHBIMU pemats
TEXHOJIOTUH, UCIIOIb30BaTh HpOrpaMMHBIMU MOCTaBIICHHbIE Ha
BO3MOXKHOCTEH U BO3MOKHOCTH CperncTBaMu MPaKTHYECKUX
MIPUHLUIIOB BBIYHCIIUTENbHON pabotax 3amauu 1
HCTIONb30BaHUSA TEXHUKH U apryMeHTHPOBAaTh
COBPEMEHHOM HpOrpaMMHOTO pe3yNIbTaThl
KOMITBIOTEPHON obecrieueHus pu
TEXHUKH. peleHun
MPaKTHYECKUX
3aj1au.
TectupoBanmne | Konrpons 3HaHMI OrneHka yMeHUS OrieHKa HaBBIKOB OreHka Bompocsr
TI0 ONPE/ICNICHHbIM | Pa3iyaTh JIOTUYECKOT0 CIIOCOOHOCTH MpUIIararTcs
npoGiiemam KOHKPETHBIE aHaM3a u OIIEPaTHBHO U
TIOHATHSA CHHTE3a IpU Ka4eCTBEHHO
COIOCTaBJICHUN OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHbIE
MOHSTUNA BOIPOCHI

Pegepam. Pedepar sBasercs NPOAYKTOM CaMOCTOSTENbHONM palbOThl ydamierocss M
IpeacTaBisieT co0oil KpaTKoe H3JI0XKEHHE B MHCbMEHHOM BHUJE MOJYYEHHBIX pe3yJabTaToOB
TEOPETHUYECKOTO aHalu3a ONpEeEIeHHON HaydHOW (yueOHO-UCCIeI0BaTEeNbCKONW) TEMBbI, TJe
pacKphIBaeTCsl CyTh MCCIENYyeMON MpoOJIeMBbl, IPUBOAATCS pa3IMYHble TOUKH 3pPEHUs, a TaKxKe
COOCTBEHHBIE B3IJISJIbl yHaIlIErOCs Ha Hee.

Konmponvnaa paboma. KoutponbHas pabota siBiseTcss HAOOpPOM NMPaKTHYECKUX 3adaHUMN
U 3a/1a4 M0 TeMaM H3Yy4aeMOM JMCIMIUIMHBI, MO3BOJIIONMX (OPMUPOBATH 3HAHMS, a TaKkKe
yMEHUS 00y4aroIuXcsi B 00JIaCTH €CTECTBO3HAHMSL.
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I[IpumepHbIe BOMPOCHI 1JIA YCTHOIO ONPoca (KOHTPOJIbHBIX padoT):
Paznen 1. OOmiast 1 HeopraHuyecKass XUMHUS
1. OcHoBHbIE TOHATHS U 3aKOHBI. BemectBo. ATom. Monekyina.
2. XUMHUYECKUM 3TIEMEHT. AJUTOTPOTIHSL.
3.IIpocThle U COXKHbBIE BEIIECTBA.
4.KayeCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIECTB.
5. XUMHUYECKUE 3HAKH U (POPMYIIBI.
5.0THOCHUTENBHBIE ATOMHAs U MOJIEKYJIsipHast Macchl. KosinuecTBo BeliecTsa.
6. OcHoBHbIE 3aKOHBI XUMUU. CTEXUOMETPUS. 3aKOH COXPAaHEHHUSI MacChl BEIIECTB.
7. 3aKOH MOCTOSIHCTBA COCTABA BELIECTB MOJIEKYISIPHON CTPYKTYPBI.
8.3akoH ABOrajipo  CIEACTBUS U3 HETO.
9.Ilepuonmueckuii 3akoH u [lepuoaiueckas cuctema XuMudeckux nemenTos /1. W
10. CrpoeHue 31meKTpOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJlbIX NeprooB. OcoOeHHOCTH
CTPOEHUS DJIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB OOJIBIINX NEPHOIOB (IIEPEXOTHBIX
3JIEMEHTOB).
11. Ionstue 00 opbuTansx. s-, p- u d-opouranu. DIEKTPOHHbIE KOHPUTypaIIIH aTOMOB
XUMHUYECKUX DJIEMEHTOB.
12. CunbHble U cnadble 3JEKTPOIUTHI, IPUBECTU PUMEPDI
13. M3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB OKCH/IOB IO NEPUOAY U IO TPYIIIIE.
14. Kakue peakniuu Ha3pIBalOT HOHOOOMEHHBIMU ?
15. YcnoBust mpoTekaHusi OOMEHHBIX peaKIIuit
16. NoHHBIE peakinu, MpOTEKAIOIIHNE ¢ 00pa30BaHUEM OCAIKOB, OOBSICHUTH HA TIPUMEPE
17 WouHbIe peakiuu, MpOTEKAIOIIHNE ¢ 00pa30BaHUEM MaJIOIUCCOIMUPYIOMINX BEIIECTB
(Hampumep BOJIbI), OOBSICHUTH Ha TIPUMEpE
18 CocTaBUTh MOJTHOE M KPATKOE€ HOHHO- MOJIEKYJISIPHOE YpaBHEHUE B3aUMOICUCTBHUS
KapOoHaTa HATPHS C COJISTHOM KUCIOTON
19.Kakoil TUIT KOBaJIECHTHOM CBSI3U — MOJIIPHAs WJIA HEMOJISIPHAS — B MOJIEKYJIaX CJIECAYIOIINX
Bemects? CO, HI, H.S, OF2, CH4? K aToMaMm, Kakux 3JIEMEHTOB CMEILIAIOTCS O0IIHE
ANIEKTPOHHBIE NAPhI B 3TUX MOJIEKyIax?
20.Kak n3meHsercs nmoasipHOCTb cBsi3ei B psaay Moiekynr: H2O, HoS, HoTe? [Touemy?
21. Onpenenurte BasieHTHOCTh  docdopa B BemecTBax: PH3 P20z, H3PO4, Mg 3P2
22. Kakue u3 CIeayromX BEIECTB SBIAIOTCA HOHHBIMU coequaenusmu: Hp, KCI, NHz CaBry,
CHgs, Fe203, N2? ITouemy?
23. Onpenenure 3apsasl HoHOB B coequnenusnx AlFz, Cs;O, CuCly, FeBr;
24 CocTtaBbTe BBIpAKEHHUE 3aKOHA JEHCTBYIOIIMX MACC JUISl PEAKIUM:
CaptCO=2CO(); CuOrytH20() ¢ y4eToMm , UTO TBEpAOE BEIIECTBO B ypaBHEHHUE 3aKOHA
JEHCTBYIOLINX MacC HE BXOJIUT
Yemy paBHa cTerneHb okuciaeHus aromoB anementoB  AgCl; Ca(OH)2; Na
25. Kakumu CBOHCTBaMU — OKUCIUTEIbHBIMU WJIH BOCCTAHOBUTEIHHBIMU — 00JIAJAIOT HOHBI:
Ca*?; NOs
26. YKaxuTe, Kakoe BEUIECTBO SBISETCS OKUCIUTENEM, KAKO€ BOCCTAHOBHUTEIEM:
HNO3z + Ca = Ca (NOs)2 + N20+ H20  onpenenute k03(hGHIUESHTH METOIOM JIEKTPOHHOTO
OamaHca
IIpumepHbIe TECTOBBIC 32IAHUA:
Uemy paBHa BhICIIAsl BaICHTHOCTH dJIEMEHTa Xpoma (MOPAIKOBEIH HOMep 24)?
a6 0)4 B3 1)2
Uemy paBHO MaccoBO€ YMCIIO aToMa?
a) YUCITy POTOHOB B aTOMeE
0) uncity HEHTPOHOB B aTOMeE
B) YHCITy HYKJIOHOB B aTOMeE
T') YUCITY JIEKTPOHOB B aTOMeE
Kakoe kBaHTOBOE UMCIIO XapaKTepu3yeT HampaBlIeHUE JEKTPOHHOTO 00Jlaka B TPOCTpaHCTBE?

34



a)n 6)l B)m r) ms
ATOMBI KAKOTO JIEMEHTa MMEIOT 3JIeKTPOHHYIO KOH(GHUIYpAIHIO BHEIIHETO CIos : ...452 4p°?
a) 35 Br 6)7N  B)33As )23V
YeM OTIAMYAIOTCS ATOMBI H30TOIIOB OJTHOTO AJIEMEHTA ?
a) YUCJIOM MPOTOHOB  0O) YMCJIOM HEUTPOHOB B) YKCIIOM BJIEKTPOHOB T) 3apsioM sipa
Kakoe kBaHTOBOE UMCIIO XapaKTEpU3yeT pa3Mep IEKTPOHHOro obiaxa ?
ayn 06) 1l B) m r)ms
Kakue 3HaueHus1 IPUHIUMAET MarHUTHOE KBAHTOBOE YHUCIIO JUTst opOuTaneii d-moaypoBHs ?
a)0,1,2 0)-2,-1,0,+1,+2 B)-1,0,+1 1)1,2,3
Kak o603HavaeTcsi moaypoBeHb, st kKotoporo N=4 u |1=0?
a)4f 06)4d B) 4p r)4s
B kakux MoJsieKyiax CymiecTBYeT HENoJIIpHas KOBAJICHTHAS CBS3b 7
a) Iz 0) CO2 B)K20 r) H.O
Kak m3menseTcs moaspHOCTh cBsizelt B psmy Mostekyn : HoO — HoS — HoSe — HoTe ?
a) He U3MEHseTcs  0) yBEIMYMBACTCSI B) YMEHbBIIAETCSA T) YBEIUUYMBACTCS U YMEHBIIAETCS
Kakwue u3 ciieyronux BEemecTB MOTYT SBISATHCS OKHCIUTEIISIME 7
a)NHs ©6)Br.  B)Fe r1)Na
Kaxk Ha3piBaeTcs ClieayrONIuil MpoIecc U CKOJIBKO AJIEKTPOHOB B HEM Y4YacCTBYET: Cl%-2 CI*t?
a) BOCCTaHOBJICHHE , le 0) OKHCIIeHHEe , 2€ B) BOCCTAHOBJICHHE , 2€ T) OKHCJICHHE , e

13.Kakue HepaBeHCTBa CIIPaBEJIUBHI VISl SHAOTEPMUYECKON pEeaKIuu ?

a)Q<0 ©6)Q>0 B)H<O r) H=0

[Tpu kakux ycrmoBusix paBHoBecue oopatumoi peaknnu  Na(T) + O2(t) —2NO(1); H>0
CMeIaeTcs BIpaBo?

a) TIOBBIIIIEHUE TEMIIEpaTyphl  0) MOHWKEHUE TEMIIEPATyphl  B) YBEITUUYCHHUE JTaBJICHHS
I')yMEHbIIIEHHE KOHIEHTPALUU KUCIOpoa
Kakne HepaBeHCTBa cripaBeIMBHI ISl SHAOTEPMHUYECKONM peakiuu ?
a)H>0 ©6)H=0 B)Q>0 1)Q<0
15.11pu kakux ycnoBusix paBHoBecue oopatumoit peakiuu CO2(r)+C(tB) —2CO (1) ;H<0
CMEIIAeTCs BJIEBO?
a) TIOHIKCHHUE TeMITepaTypbl  0) yBelM4YeHUe JaBjeHUs  B) yBeauwdeHue KoHueHTparuu CO»
') yMmeHbIieHue konmneHrpanuu CO
16.YkaxuTe, Kakue BELIECTBA BCTYMUIM B PEAKIUIO, U MIPH KAKUX YCIOBUSX, €CIIU B pE3yJbTaTe
00pa3oBaKCh CIIEIYIONINE BEUIECTBA!

a) (CH3COO0)2Mg + Hz;  6) 2CH3COONa + H20 + COy;

B) CH3COOCH3 + H20
17.MOXHO 71 U3 CIEAYIOIINX PEareHTOB MOJIYYUTh YKCYCHYIO KUCIIOTY, U MIPU KaKUX YCIOBUSX:

a)CH3-CH2-OH {2, 6)CH3-CH3© ket __gyCH3Cl % 1)NaCly

1) CH3-CHz- CH- COOH ' _¢),Cu(OH)2 ) CH2=CH: 3) HC =CH_
|

7.4 OneHOYHBIC CpeACTBA IS NMPOBEICHUS MPOMEKYTOYHON aTTeCcTAlul

[Ipumepsnt

®dopma Bnanenune JInuHbIE KauecTBa p p

3HaHUA YMmenns OILIEHOYHBIX
aTTecTaluu (HaBBIKH) CTyZICHTa cpelcTB

OreHKa HaBBIKOB

Kontporns OrneHka yMeHUS ! o 6

3HAHHA GA30BBIX | pommvats JIOTHYECKOT 0 L[EHKa CTIOCOOHOCTH | Bompocsr:
JK3aMEH i COTIOCTaBJICHUS U TPaMOTHO U YETKO

r[gnoxcerm > CTICHHATLHYIO XapaKTEPUCTUKU I/IznaraTL MaTepuall HpHTIararoTC

OOIIACTH IIpaBa TEPMUHOJIOIHIO 6

COIHAIBHOTO OOBCKTOB
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obOecrieueHust

OrneHka yMeHuUs
peath TUIOBBIE
3a/1a4u B
obyacTu
npodecCHOHANTBH
Oif IeSITENILHOCTH

O11eHKa HABBIKOB
JIOTHYECKOT'O
MBIIUTCHUS TTPH
pelIeHY 3a/1a9 B
obJactu
npodecCrOHATBHO
H IesATeNbHOCTH

OreHka criocoOHOCTH
TPaMOTHO U YETKO
H3J1arath X0
pelieHus 3a1a4 B
obacTu
npodeccroHATBHOM
JIEITELHOCTH U
apryMeHTHPOBATh
Pe3yIIbTaThI

3agaun
TIPHUJIATAI0TCS

7.4.1. IlpuMepHBIe BONPOCHI VIl IPOBEICHHUS MPOMEKYTOYHOH aTTeCTALUH
(3auer, nuddepeHIMPOBAHHBIN 324€T)
[IpoBeneHue 3a4eTa He MPELYyCMOTPEHO.
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7.4.2 Bonipocsl 1J1s1 IPOBeAeHUsI IK3aMeHAa

1.Ilepuonnueckuii 3akon .M.Menneneesa. Otkpeitue JI.M.Menneneesbim [lepuoanueckoro
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 3eKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MAJIBIX MEPUOIOB.
5. OcoOeHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB OOJIBIINX ITEPUOIOB
(mepexoHbIX 3JIEMEHTOB).
6. [lonstre 06 opOuTaNsx. s-, p- u d-opOuTanu.
7 DIeKTpOHHbBIE KOHPUTypalli aTOMOB
8. Merasmibl. OcCOOEHHOCTH CTPOCHHMS ATOMOB U KpUCTaUIOB. DU3NYECKUE CBONCTBA METAJLIOB.
9. Knaccuguxkanus MeTaioB 10 pa3InyHbIM IpU3HaKaM. XUMUYECKHE CBOMCTBA METaJJIOB.
10. DnexTpoXuMHUYECKUH psii HanpsKeHui MeTamuioB. O01ue crnocoObl MOJIy4eHUs: METaJIOB.
11.Hemetanmel. OCOOEHHOCTH CTPOEHHUSI AaTOMOB.
12. 3aBUCUMOCTH CBOMCTB TaJIOT€HOB OT MX MOJIOkeHUs B [leproauyeckoil cucreme.
13.0xucnuTeNbHBIE W BOCCTAHOBHUTEIBHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT HX
MOJIOKEHHUSI B PAY DIEKTPOOTPULIATEIHHOCTH.
14. Anudarnyeckue yrieBoaopo/ibl
15.XumMuueckue CBOMCTBA alKkaHOB. [[puMeHeHne ajJKkaHOB Ha OCHOBE CBOMCTB.
16.AnkeHbl. DTUIIEH, €ro NOJy4YeHUe [ OMOJIOTUYECKUI psJl, U30MEPHSL, HOMEHKJIATypa aJIKEHOB.
XUMUYECKUE CBOMCTBA ATUJIEHA: [[puMeHeHne ATuieHa Ha OCHOBE CBOMCTB.
17. Ankunbl. AuerniieH. XMMHUYECKHE CBOMCTBA anleTuieHa. [[puMeHenure aneruineHa
18. CompsikeHHBIC TUCHBI
19. Xumuveckue cBoicTBa OyragueHa-1,3 u n3onpeHa: ooeciBeYMBaHue OPOMHOM BOIBI U
MOJIMMEPHU3aLUs B KaydyKU
20. HaTypanbHblil 1 CHHTETUYECKUE KaydyKH.
21. Pe3uHa.
22. Kucnopocoiepkaiiye opraHiueckue coeIMHeHUs
23.CnupThl.
24.Denon. Pusnveckrue 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 TEPMOPEAKTUBHBIE MIacTMacchl. [IpeacraBurenu miacTmace.
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 + cynbhaT IMHKA
b) Hutpar umHka+ cynbdua HaTpUs
OH

3.CocTaBbTe€ YypaBHEHHMS pEAKUUU CIEAYIOUIUX MPEBpPALIEHUN, HCHOJb3Ysl CTPYKTYpHBIE
(hopMyITbl OPraHUYECKUX BEIIECTB:

1- xnopnponan —mpomnaHon-1  TpemaHans  MPORHSHOBASI KUCIOTA —>

2-XJIOPIPOTMUOHOBAS KUCIIOTA
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4. Kakoif TUIl KOBJIGHTHON CBSI3U — MOJISIPHAS WJIM HETIOJISIPHASI — B MOJIEKYJIaX CJIEIYIOIIUX
serrects? CO, HI, H2S, OF;2, CH4? K atomaM, KaKuX 3JIEMEHTOB CMEILIAIOTCS OOIIIHE
AJIEKTPOHHBIC TIAPHI B 3TUX MOJIEKyIax?

5. Kak u3mensieTcs monaspHOCTh cBsi3el B psany mosekyn: H2O, HpS, 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 coequnenusnx AlFs, Cs20, CuCly, FeBr»

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

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

3agaua 2.0OCyIIeCTBUTD NMPEBPAICHUS:

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

3agaua 3. Ckonbko rpamm okcuzaa menu (II) momyuuTcss mpu pas3inokeHUH TaKOTo Ke
konmmuecTBa Tuapokcuga meau (I1), Ha pacTBOopeHme koToporo 3arpatuioch 19,6r 20%-ro
pacTBOpa CEPHOM KUCIIOTHI?

3angaua 4. U3 Bemects, Gopmynbl kotopbix S, Ca, SOz, H2SO4, BaSO4, SO3, Na;SOs3?
CocraBbTe Fr€HETUYECKUN 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 IUIOTHOCTEH, NEPBOHAYAIbHO NPUHAAIEKABIIMX pa3HbIM aroMaM. [lockoibky
HauMEHEE IPOYHO CBS3aHbl C SIIPOM 3JIEKTPOHBI BHEIIHETO YPOBHSA, TO 3TUM 3JIEKTPOHAM
MIPUHA/UIEKUT T[JIaBHAs poOJib B 0Opa30BaHMM XMMMUYECKOW CBs3U. KolM4YecTBO XMMMUYECKHX
cBsi3eil, 00pa30BaHHBIX JaHHBIM aTOMOM B COCJMHEHHUH, HA3bIBAIOT BAJCHTHOCTHIO. DIIEKTPOHHI,
MIPUHUMAIOIINE yyacTue B 00pa3oBaHUM XUMUYECKOM CBS3H, HA3bIBAIOTCSI 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 BHELITHEM YPOBHE KOTOPOTO COJIEPKUTCA MAKCUMAIbHOE YHCIIO JIEKTPOHOB (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 HaXOJATCSl B COCTOSIHUM XMMHYECKH MHEPTHOTO OJJHOATOMHOTIO Ta3a.

VY aroMoB Jpyrux »J€MEHTOB BHEIIHHWE SHEPreTUYeCKHUEe YpPOBHU HeE3aBepIleHHble. B
MpoLIeCCEe XUM PEaKIUU OCYIIECTBISETCS 3aBEPIICHHE BHEIIHMX YPOBHEW, YTO JIOCTHraeTcs
b0 TMpUCOEAMHEHHEM, JMOO OTHadeil »dIIeKTPOHOB, a Takke oOpa3oBaHHEM OOIIUX
ANIEKTPOHHBIX Map. OTH CHOCOObI NMPUBOAST K OOpa30BaHUIO JBYX OCHOBHBIX THUIIOB CBSI3U:
KOBaJIeHTHOM 1 noHHOM. Takum 006pazom, mpu 0Opa3oBaHUU MOJIEKY/Ibl KaXKIbIA aTOM CTPEMUTCS
MpUOOpPECTH YCTOMUYMBYIO BHEIIHIOIO JJIEKTPOHHYIO 000J0YKYy: JIMOO JBYX3JIEKTPOHHYIO
(my6net), nmuOO BOCHMH-3JIEKTPOMHYIO (OKTET). DTa 3aKOHOMEPHOCTHh IIOJIO)KEHAa B OCHOBY
TEOpUHU 00pa30BaHUS XUMUYECKOM CBsA3U. OOpa3oBaHUE XMMUYECKOUN CBS3HM 3a CUET 3aBEPIICHUS
BHEIIHUX YPOBHEW B 00pa3yloIMX CBS3b aTOMaxX COIMPOBOXKJAETCS BBIACIEHHUEM OOJBIIOTO
KOJINYECTBA JHEPrUH, TO €CTh BO3HUKHOBEHHE XHMHUYECKOM CBA3M BCErAa IPOTEKAET
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 CYILIECTBEHHBIX MOKa3aTese, Onpeaestommx
Kakas CBSI3b OOpaszyercs MexXay aToMaMu, SIBISIETCS JJIEKTPOOTPULATENBHOCTh, TO €CTh
CIIOCOOHOCTH ~ aTOMOM  MPUTATUBATH K  cebe  JJIeKTPOHbl  OT  JPYyrUX  aTOMOB.
DNEeKTPOOTPULIATENBHOCTh aTOMOB  DJIEMEHTOB  M3MEHSETCSl IOCTENEHHO: B  IMepHoaax
MIEPUOJINYECKON CHCTEMBI CJIEBA HAIPABO €€ 3HAYEHHE BO3PACTAET a B IPYMIAX CBEPXY BHU3 —
YMEHBLIAETCS.

XuMuyeckasi CBf3b, OCYIIECTBIsieMas 3a cueT oOpa3oBaHus OOMMX (CBSA3BIBAIOIINX)
ANIEKTPOHHBIX Tap, Ha3blBaeTcs KoBaleHTHOI.1) Pa3bepem mpumep oOpa3oBaHHsS XUMHYECKOU
CBA3M MEXKJy aToMaMH C OJHMHAKOBOM JIIEKTPOOTPULIATEIBLHOCTBIO, HAIPUMEpP, MOJIEKYJIbI
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 cBs3b, 00pa3oBaHHas aroMaMU 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, DJIEKTPOOTPULIATEIBHOCTh  KOTOPBIX  pPa3jIMY4aeTcs  HE3HAYUTEJIbHO.
KoBaneHnTHass cBA3b, OOpa3oBaHHas aTrOMaMd C pPa3IUYHON AIEKTPOOTPULIATENEHOCTHIO,
HazbIBaeTcs NospHO. [Ipu KOBaNeHTHOMW MONAPHON CBSA3HM DJIEKTPOHHAS TUIOTHOCTH OT OOIIen
Mapbl AIEKTPOHOB CMEIIeHa K aToMy ¢ OOJbIIe AEeKTPOOTpUIIaTeIbHOCTRIO. [IprMepamu MoryT
cnyxuth monekynsl H20, NH3, H2S, CH3CI. KoBanenTHas (mossipHasi ¥ HEHOJISIpHAsl) CBSI3b B
HaIIMX MpHMepax oOpazoBanach 3a CUET HECTAPEHHBIX DJIEKTPOHOB CBSI3BIBAIOIIMXCS aTOMOB.
Taxo#t mexaHnu3m o0Opa3oBaHMs KOBAJICHTHOM CBSI3W HaszbIBaeTCs OOMEHHBIM. [[pyroit mexaHusm
00pa3oBaHMs KOBAJICHTHOU CBSI3U — JOHOPHO-AKIIETITOPHBIN. B 3TOM ciydae cBs3b BO3HUKAET 3a
CUET JIByX CIApEHHBIX AJIEKTPOHOB OJHOTO aToma (JJOHOpa) U CBOOOJHOW OpOMTANM JIPYroro

aroMa (aKIenTop). Xopollo N3BECTHBINA MpuMep — 00pa3oBaHUE NOHA AMMOHUS: H*+:NH 3 -> [

H : NH3 | *o<===== > NH4" aKIEeNnTop JOHOP MOH aMMOHHMA 31eKTpoHOB. [Ipu oOpazoBanun
MOHA aMMOHHS 2JIEKTPOHHAs mapa a3oTa craHoBuTcs oOmed mams aromoB N u H, TO ectpb
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BO3HUKACT YETBEPTas CBS3b, KOTOpas HE OTIMYACTCS OT OCTAIbHBIX TpeXx. WX u3o0Opaxkaror
OJIMHAKOBO:
H+

H-N-H
H

HonHast CBsI3p BO3HHMKAET MEXKAY aTOMaMH, JJIEKTPOOTPUIATEIBHOCTh KOTOPBIX PE3KO

pasnuuaercs Paccmorpum  croco® obOpasoBanus Ha mnpumepe xjopuma Harpus NaCl.
DIIEKTPOHHYIO KOH(MHUTYPAII0 aTOMOB HATPHs U XJIOpa MOKHO TipenctaButh: 11 Na Is2 252 2p 6
3s1; 17 Cl Is2 2p 6 3s2 3p5 Kak 310 atombl ¢ HE3aBEPIICHHBIMU YHEPTETUYCCKUMU YPOBHSIMH.
OueBUIHO, ISl MX 3aBEPIICHHUS aTOMY HATPHSI JIerde OTIaTh OJWH JIEKTPOH, YeM MPUCOEIHHUTH
CEMb, a aTOMY XJIOpa JieT4e MPUCOCANHUTE OJIUH JIEKTPOH, YeM OTIAaTh ceMb. [Ipn xuMudeckom
B3aMMOJICHICTBUN aTOM HATPHS MOJHOCTBHIO OTIAET OJMH SJIEKTPOH, a aroM XJIOpa MPUHUMAET
ero. CxemMaTuyHO 3TO MOXKHO 3amucarh Tak: Na. — | e —> Na+ uoH Harpwus, ycToiumBas
BOCBMHIJIEKTpOHHAs 152 252 2p6 06071049Ka 3a CUeT BTOPOTO dHEepreTrueckoro yposus. :Cl + le -
-> .Cl - noHn xyopa, ycroiiunBasi BOChbMHAJICKTpOHHAsE obosouka. Mexay monamu Na+ u Cl-
BO3HUKAIOT CHJIBI DJIEKTPOCTAaTUYECKOTO TPUTSHKCHUS, B pe3yabraTte dYero oOpasyercs
COCIIMHEHUE.
XuMHUecKasi CBsI3b, OCYIIECTBISIEMas 3a CUET OJIEKTPOCTATHUECKOTO TPHUTHKCHUS MEXKITY
MOHAMH, Ha3bIBACTCS MOHHOW cBs3bio. CoenanHeHws, 00pa3oBaHHBIC MyTEM MPUTHKEHHUS HOHOB
HA3bIBAIOTCS. HMOHHBIMH. VOHHBIE COEIWHEHHSI COCTOSAT W3 OTHCIBHBIX MOJIEKYIT TOJBKO B
nmapooOpa3HOM COCTOSSHUHM. B TBepmoMm (KpUCTALTUYECKOM) COCTOSHUM HOHHBIC COCIMHEHUS
COCTOAT W3 3aKOHOMEPHO PACIOJOKEHHBIX TIOJIOKUTEIBHBIX M OTPHUIATEIBHBIX 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. HMoHHBIX coeawiHEHWN CpaBHUTENBHO HEMHOTo. 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 MPEICIBbHBIX CIIydas PaclpeieieHHus 3JICKTPOHHOM
IUIOTHOCTH. HemossipHOW CBsI3W OTBEYaeT PABHOMEPHOE pACHpE/ICIICHUE CBS3YIOIIETO JBYX
ANEKTPOHHOTO oO0JIaka MEXIy OJWHAKOBBIMH aromMamu. HaoOopoT, mpu HOHHOH CBSI3H
CBSI3YIOIIHE AIEKTPOHHOE 00IAKO MPAKTHUYECKH TIOJHOCTHIO PUHAUICKHUT OTHOMY M3 aTOMOB. B
OOJIBIITMHCTBE KE COCAMHEHUI XUMHUECKUE CBSA3HM OKA3bIBAIOT MPOMEKYTOUHBIMU MEXKIYy 3TUMHU
BUJIAMH CBSI3U, TO €CTh B HUX OCYIIECTBIISICTCS TIOJISIpHAsi KOBAJICHTHAS CBSI3b.

Meramnieckasi CBSI3b CYIIECTBYET B METaJUIaX B TBEPIOM B JKUIKOM COCTOSHUHU. B
COOTBETCTBUM C TIOJIOKCHHEM B MEPUOUYECKON CUCTEME aTOMbI METAJUIOB UMEHOT HEOOJIBIIOE
YHCJIO BAaJCHTHBIX AJIEKTPOHOB (1-3 3JIEKTpOHA) M HU3KYK JHEPrui0 WOHM3AlUHU (OTphIBA
anekTpoHa). [Io3ToMy BaJleHTHBIE AJICKTPOHBI CJIA00 YIEPKUBAKOTCS B aTOME, JIETKO OTPBIBAIOTCS
U UMEIOT BO3MOXHOCTh IIEPEMEINAThCs M0 BCEMY KPHUCTALTY. B y3llax KpUCTaTHUECKOU
PEIIETKH METAJUIOB HAXOJSTCS CBOOOJHBIC aTOMBI, TIOJIOKUTEIFHO 3apsKEHHBbIC KOHBI, a 4acTh
BAJIEHTHBIX 3JIEKTPOHOB, CBOOOJHO IlepeMeliasicb B 00beMe KpUCTAJUIMYECKOM pEelIeTKH,
o0pa3yeT <«AIEeKTPOHHBIA rasz», 00ecHeuMBalOIIMi CBs3b MeXaAy aromMamu Metaia. CBs3b,
KOTOPYIO OCYIIECTBISIOT OTHOCHUTEIBHO CBOOOJHBIE 3JIEKTPOHBI MEXIy MOHAMU METaJIOB B
KPUCTAJUIMYECKOM pellleTKe, Ha3blBaeTCsl METANIMYEeCKON CBsA3bl0. MeTananueckas CBs3b
BO3HHUKAET 3a CYeT 00OOIIECTBIEHUS] aTOMaMH BaJICHTHBIX JIEKTPOHOB. OJJHAKO MEXKIY 3TUMH
BUJJAMU CBSI3U €CTh CYIIECTBEHHOE pa3jinuue. DJIEKTPOHBI, OCYILECTBIISAIONUINE KOBAJIECHTHYIO
CBsI3b, B OCHOBHOM IPEOBIBAIOT B HEMOCPEICTBEHHON OIM30CTH OT JABYX COEAMHEHHBIX aTOMOB.
B ciyuae MeTamuinyeckoi CBA3M AMEKTPOHBI, OCYIIECTBISIIONINE CBSI3b, IEPEMEIIAIOTCS TI0 BCEMY
KyCKy MeTajla. DTHM OIpeleNsioTcss oOIre MpU3HAKK METauIoB: MEeTaJUTMYECKUil Oreck,
XopoIasi MPOBOJUMOCTh TEIUIOTHI U JJEKTPUUYECTBA, KOBKOCTb, IJIACTUYHOCTh U T. A. OOmum
XUMUYECKHMM CBOHCTBOM METAJUIOB SIBISIETCS UX OTHOCHUTEIHHO BBICOKAsh BOCCTAHOBHMTEIbHAsS
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CIIOCOOHOCTb.

Bopmoponnbie CcBsSi3u MOTYT OOpa3OBBIBATHCS MEXKAY arOMOM BOJOPOJA, CBSI3aHHBIM C
aTOMOM 3JIEKTPOOTPULATEIbHOIO JIEMEHTA, U AIEKTPOOTPULIATEIbHBIM 3JIEMEHTOM, UMEIOLINM
cBobonuyro mapy 37ekTpoHoB(O,F,N). BomopomHas cBsi3bp 0OycIOBIEHA 3JIEKTPOCTATUICCKUM
MPUTSHKEHUEM, KOTOPOMY CIIOCOOCTBYIOT MajIble pa3Mephbl aroMa BOAOPOIa, U OTYACTH, TIOHOPHO-
aKIEeNTOPHBIM B3aMMOJCHCTBHEM. BomopomHas cBf3b MOXKET OBITh MEXMOJEKYISIPHOH U
BHyTpuMouieKyasipHoi. CBssu 0-H umeroT BbIpakeHHBIH NOJSIpHBIM xapakTtep: Bomoponnas
CB3b ropasfo Oojee ciabas, yeM HOHHAs WM KOBaJEHTHAs, HO Ooyiee CHIbHAs, YeM
MEXMOJIEKYIIIDHOE ~ B3auMmoJeiicTBue. Bomopomnbie cBs3u  OOyCNaBIMBAIOT — HEKOTOPHIE
¢u3nveckne CBOWCTBA BEIIECTB (HANPUMEp, BBICOKHE Temreparypbl kumeHus). OcoOeHHO
pacnpocTpaHeHbl BOJAOPOAHbBIE CBSI3U B MOJIEKYJIaX OENKOB, HYKIEMHOBBIX KHUCJIOT U APYruX
OMOJIOTMYECKH Ba)XKHBIX COEIMHEHMH, oOecreurBas MM OIPENENCHHYIO IMPOCTPaHCTBEHHYIO

CTPYKTYpY (OpraHu3aIuio).
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PELEH3 U1
Ha pabouyro NporpaMmy 1o JUCLUILTHHE
bJ1.09 Xumus
AUISL CPETHETO MPO(PeCCHOHANIBHOTO 00Pa30BaHUs 110 CIICIHATBHOCTH
49.02.01 ®dusnueckast KyJIbTypa

Pabouas mporpamma y4e6roii mucumminasl BJ{.09 «Xumus» pa3zpaboTaHa Ha OCHOBE
TpeOOBaHUH  (heiepabHOrO  rOCYAapCTBEHHOTO — 0OPAa30BATEIBHOIO CTaHzapTa CpeaHEro
npoeccuonansHoro odpaszosanust (PI'OC CIIO) no crnemmansuocTd 49.02.01 dusuueckas
KynbTypa yTBEPKIACHHOTO IpHKa3oM MuHuCTepcTBa npocsertenus Poccuiickoit ®enepamun ot
11 HosiOpst 2022 1. Ne 968, (3apeructpuposan B Munncteperse octumy Poccrn 19.12.2022
Ne 71643).

enbro 1aHHONH nporpaMmbl siBIsieTcss (GOPMHPOBAHHE y CTYACHTOB CHCTEMBI 3HAHMIA,
YMEHHI ¥ BjlafleHuH B 001acTu XuMHUK B cooTBeTcTBHU ¢ PI'OC CIIO.

Mexny pasnenamu nenecooGpasHO MpOBENEHO paclpeeseHHe KoJMYecTBA YACOB U
TPYAOCMKOCTH, YTO JaET BO3MOKHOCTb B IIOJHOH Mepe HCIOIb30BaTh TEXHHYECKHE CPEICTBA U
obopyzoBanue, GopMUPYeT HEOOXOMMMbIE 3HAHMS M YMeHHs. TemaTuka IIPAKTUYECKUX padboT
COOTBETCTBYET TpPeOOBAaHMSIM MNOATOTOBKM  BBIIYCKHHKA 1O  crenuaabHoctd  49.02.01
@usnyeckas KyJIbTypa

YueOHbIM IUIAHOM TPEIYCMOTPEHBbI TeKyllas M HPOMEXKYTOUHAs GopmMBl  KOHTPOJIS
ycneBaeMOoCTH. Pa3paboT4nKOM IIpeCTaBlIeH KOMILIEKT JOKYMEHTOB, BKIIFOYAROIIHMIA:

-THIIOBBIC KOHTPOJIbHBIE 3a/aHUs, HEOOXOAMMBIE IUISI OLEHKH pe3yJIbTaTOB OCBOEHHS
JUCLUTUTAHBL;

"METOAMYCCKUE MATepHalbl, ONMPEACIIAIOIIME TPOLETYPbl OLCHHBAHUS 3HAHMi, yMEHHIL,
HaBBIKOB.

Crpykrypa u conepkanue paGoueit mporpammsl o mucuummae OOI CITO moarotoBku
nejarora no (pu3M4eCKod KyIbType M COPTY COOTBETCTBYET TPEGOBAHHSIM, IPEABSBISEMBIM K
CTPYKTYpe ¥ COJEPKaHHIO padoueit mporpaMMbl. A HMEHHO:

1. KoHTposnbHble 3alaHud M HHblE MaTepuanbl OLEHKH pe3yibTaToB OCBOGHHS
JWCUMILTHHBI pa3paboTaHbl HA OCHOBE TMPUHIMIIOB OLEHUBAHUS: BATHIHOCTH, OLIPEAETEHHOCTH,
OZHO3HAYHOCTH, HAAEKHOCTH; COOTBETCTBYIOT TPEOOBAHHAM K COCTaBY M CBSI3H OLEHOYHBIX
CPCACTB, MOJTHOTE 10 KOJTMYECTBCHHOMY COCTAaBY OLIEHOYHBIX CPEICTB M MO3BOJISIOT 00BEKTHBHO
OLIEHUTh PE3YIbTAThl O0YUYEHHUS.

2. Meronuueckue Mmatepuanst PII comepkar 4éTko copmyTHpOBaHHBIE PEKOMEHIALIMI
IO MPOBEJIEHUIO OLIEHUBAHHS PE3YJILTATOB OOYUCHHSL.

OO6béM palouell IPOrpaMMBI COOTBETCTBYET y4eGHOMY IUIaHY MOATOTOBKH MENArora o
(u3MYeckoit KyIbType U CIOPTY MO JUCLIHILIHHE.

ITo kavectBy PII B meoM oGecreunBaoT 0GBEKTHBHOCTh M JOCTOBEPHOCTD pe3yIbTaToB
IIPH IPOBEICHUH OIICHHBAHMS.

Pabouas mporpamma bJ[.09 «XuMHsD MOTHOCTBIO OTBEYAET COBPEMEHHBIM TpeGOBAHHSAM,
®I'OC CIIO, 6asucHomy yuebHOMY IJIaHy, PUMEPHOIT 0Opa3oBaTeIbHOI IIporpaMMe U MOXKET
OBITE  HCHONB30BaHA Ui 0OECIICYEeHHs OCHOBHOH 0Opa3oBaTeTbHOL IpOrpamMMbl  TI0
cnenuanpHocTd 49.02.01 ®@usnueckas KyabTypa, a Takke COBPEMEHHBIM TpeOOBaHUSIM pbIHKA
Tpyaa.

Kanaunar nenaroruueckux Hayk, JOIEHT

Kadeapel NpodecCHOHATBHOM I1e/1ar0rUKH,

IICUXOJIOTUH U (PU3HYECKO# KyIbTypbl @I BOY

BO «Kyb6aHnckwuii rocyaapcTBeHHbIH j,,

yYHUBepcuTeT» B I'. CriaBsHcKe-Ha-KyGanu A.B. [lonsHckuit

MMOAITUCH

«j/ » (2K ZO/?/f.




PELHEH3U
Ha pabouyIo MPOrpaMMy o JAUCLHUILTHHE
b/1.09 Xumus
U1 cpeiHero npodeccHoHaIbLHOro 00pa3oBaHus MO CIEIHaIbHOCTH
49.02.01 ®uznyeckas KyabTypa

PaGouass mporpamma yueGuoii aucummmasl bJ1.09 «Xumns» paspadoraHa Ha
ocHOBe TpeOoBaHuMil (eaepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTE/IbHOrO CTaHAapTa
cpennero npodeccronansHoro odpaszoanus (CGIOC CIIO) nmo cnennanTbHOCTH 49.02.01
du3nueckas KyJIbTypa YTBEPKICHHOTO NpHKazoM MHHHCTEPCTBA  MIPOCBCHICHHUS
Poccmiickoii ®enepamun ot 11 HosOps 2022 r. Ne 968, (3aperucTpupoBaH B
Munucrepetse octuimn Poccun 19.12.2022 Ne 71643).

Llenblo JaHHOW MpOrpamMMbl sBISETCA (HOPMUPOBAHHE Y CTYACHTOB CHCTEMBI
3HaHMIL, yMeHHil 1 Biiajienuii B oonacti xumun B coorsetcTiun ¢ PI'OC CIIO.

OcHOBHOe  cojepkaHue  paboueil  mporpaMMmbl — COCTABIAKOT — TCMaTHKa
TEOPETHYECKOTO Kypca M3ydaeMol JMCUMILIMHbL, TeMaTHKa M METOIMYECCKHUC YKa3aHMs
110 BBINIOJIHEHHIO MPAKTHYECKUX PadoT.

[TOMHMO OCHOBHOTO COJAEp:KaHMs pabouasi MPOrpaMMa BK/IIOYAET HEOOXOAMMbIE
CBeIeHHs /1A paboThI MPEIoaBaTels U 3aJaHus Ul MPAKTHYECKUX U CAMOCTOSTEIbHBIX
paboT, OLEHOUYHBIE CPEACTBA TEKYILIEro KOHTPOJIS yCIEBAEMOCTH, Y4eOHO-METOMYECKOE
1 HH(GOPMALIMOHHOE 00€CIEYEHNE TUCIIUILTUHDIL.

Kakaplif M3 pa3jiesioB, MPUBEJACHHBIX B MNPOrpaMme, BKIIOYAET ONTHMATbHOC
coJlepsKaHKe, KOTOPOE B LIEJIOM paboTaeT Ha KOHCUHbIH pe3y/bTaT M0 U3y4CHHIO XUMHH.
Mexkay paszaeiamMu 1[e71eco00pasHO IMPOBEACHO paclpe]e/IeHHe KOIMYECTBA 4acoB U
TPYIOEMKOCTH, YTO AT BO3MOKHOCTb B TOJHON Mepe HCIOIb30BaTh TCXHUYCCKUE
cpeacTsa U obopynoBaHue, GopMUPYET HEOOXOIUMBbIC 3HAHUSA U YMEHHS.

TemaTuka NPAKTHYECKHX pabOT  COOTBETCTBYET TPEOOBAHMSM  TOATOTOBKH
BBIIYCKHUKA 110 crierianbHocTh 49.02.01 dusnyueckas KyibTypa.

VueGHBIM TUIaHOM TIPeyCMOTPEHBI TEKyIas M MpOMEKYToUHas (pOpMBI KOHTPOJIs
ycriepaeMocTd.  OIEHOUHBIE  CPEICTBA Ul TEKYILIEro KOHTPOJA  YCIEBaCMOCTH.
IIPOMEKYTOUYHOM aTTeCTallly M0 UTOraM OCBOCHHS JMCLHUIVIMHBI BKIIOYAKOT OLCHUBAHHE
MIPaKTUYECKUX paboT. YCTHBIH ompoc. pedepatoB M AEMOHCTPALMIO TMPAKTHYECKHUX
HaBBIKOB.

PaGouasi mporpaMMa TOJHOCTBIO OTBEYAET COBPEMEHHBIM TPEOOBaHHAM, dI'ocC
CIIO, 6a3ucHoMy y4eOHOMY ILIaHy, IPUMEPHOI 00pa3oBaTe/IbHON MPOrpaMMe U MOKET
ObITh MCIIOIB30BaHA Ul OOECleueHHs OCHOBHOM 00pa30BaTe/IbHOM MpPOrpaMMbl I10
crienuaipHocTh 49.02.01 Ousnyeckas KyapTypa.

Jupextop MBOY OOIL Ne 7
noc. CrenHoii CaBSHCKOrO pailoHa,
VYUTE/b BBICLICH KaTCropuu

E.A. YupkoBa

\
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