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1 ITACIIOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JTUCIIUILIT
1.1. O01mas xapaKTepUCTUKA YUeOHOH JUCHUTITUHBI

Pabouass mporpamma yuebnoit mucrmummabel bBJl. 07 Xumus sABIAeTCA YACTBIO OCHOBHOM
npogeccCHoHANBEHON 00pazoBaTeIbHOM IPOrpaMMOoit B COOTBETCTBUH c denepanbHBIM
TOCYJapCTBEHHBIM  O0Opa30BaTENBHBIM  CTAHIAPTOM  CpemHero (MmoJaHOro) oO0mero oOpa3oBaHust U
denepaibHBIM  TOCYJIAPCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM  CpeaHEero  NnpodecCHOHAIbHOIO
o6pazoBanus (nanee ®I'OC CIIO) mns cnennansHoctd 40.02.04 FOpucnpyeHnus.
Conepsxanue niporpammbl BJ1. 07 Xumus HanpaBiaeHO Ha JOCTUKCHUE CICAYIONIUX Yeaell.

dopMUpoBaHKE y CTYICHTOB MPEICTABICHUS O XMMUYECKOW COCTaBJISIFOIICH €CTeCTBEHHO-
Hay‘IHOP'I KapTHUHBI MHUpa KaK OCHOBBI IIPUHATHA peHICHHfI B )KU3HCHHBIX UIIPOU3BOACTBCHHBIX
CUTYyalUsX, OTBETCTBEHHOI'O MMOBEICHUS B IPUPOJHON Cpelie

1.2. MecTO IMCUMIUIMHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKHU CNEHAINCTOBCPEIHET0

3BeHa

VYuebnas o0meoOpazosarensHas qucuuiuinHa B/1. 07 Xumus oTHOCHTCS K 6a30BOMY
LUKy OCHOBHOM ITPO()eCCHOHAIBHOM 00pa30BaTeIbHON TPOrPaMMBbI.
3apaum IMCUMILINHBI:

1) chopMUpOBaThL TMOHMMAaHUE 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHYECKHUX TIPOIECCOB U
SIBJIEHUN B OKpy:Karole  cpene, LENIOCTHOM  HAy4YHOM  KapTUHBI  MUDa, B3aUMOCBSI3U |
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (OPMYIBl HEOPraHMYECKHX | OpPraHWYeCKUX BEUICCTB,
YpaBHEHUSI XHMHYECKUX PEaKIUH, OOBSCHATH WX CMBICH, HHTEPIPETUPOBATH PE3YNbTaThl XUMHUYECKHX
SKCIIEPUMEHTOB,

3) cthopmupoBathb HaBbIKA [IPOBEJICHUS MPOCTEHIITNX XUMHUYECKUX
AKCIEPUMEHTAIbHBIX HCCIICOBAHUNA C COOJIFOJICHUEM TIpaBUi O€30MAacHOr0 OOpalleHUus ¢ BEIIeCTBAMU
1 1a060paTopHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh HMH(OPMAIUI0 XMMHUYECKOTO XapakTepa W3 Pa3IHUuHBIX
HCTOYHUKOB;
5) chopMUPOBaTh YMEHHS IPOTHO3UPOBATH  MMOCJCACTBUS CBOCH  JICATEIBHOCTH H

XUMUYECKUX MPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MPOLIECCOB;
6) chopMUpOBaTh IMMOHMMAaHWE 3HAYUMOCTH  JOCTIDKEHHH  XUMHUYECKOW HAayKd W
TEXHOJIOTHH AJISl pa3BUTHS COLMAILHON M IPOU3BOACTBEHHOM cdep
1.3. TpeGoBaHus K pe3y;ibTaTaM 0CBOEHUS y4eOHON TMCHUIINHBI
OcBoenne comepkanust yueOHOW AUCIUILIMHBI XUMHUsI 00€CIIeUnBaCT JOCTHKECHUE
CTY/ICHTaMH CIIEYIOIINX Pe3yIbTaTOB:
JUYHOCHBIX:

YyBCTBO TOPJOCTH U YBAXKEHUS K HWCTOPUU M JOCTIDKCHHSM OTEUYECTBCHHOW HAYKH;
rpaMOTHOE TOBEACHUE B MPOQPECCHOHANBHOW NESITEIBHOCTH W OBITY HpH oOpalieHHd ¢ NpudopaMu U
yCTpOWCTBaMU;

TOTOBHOCTh K IPOJOJDKCHUIO 0O0pa3oBaHUs W TOBBINICHUS KBATU(QHUKALIUU B HW30paHHOM
npoecCHOHANLHOW  NIESATEIBHOCTH U OOBEKTHMBHOE  OCO3HAHHUE  POJIM  ©CTECTBEHHOHAYYHBIX
KOMIIETEHIIUH B 3TOM;

YMEHHE  HCIOJNB30BaTh JOCTHKCHUS COBPEMEHHOW HAayKM W ©CTCCTBEHHOHAYYHBIX
TEXHOJOTMH ANl TIOBBIIICHUS ~ COOCTBEHHOTO  HMHTEIUIEKTyallbHOTO  pa3BUTHS B BBIOpaHHOU
po(heCCHOHABHOM JIEATSIIbHOCTH;

YMEHHE CaMOCTOSTEIbHO JO0OBIBaTb HOBBIE JUIS Ce0sl eCTECTBCHHOHAyYHBIC 3HAHWUS,
WCTIONB3YS UTS 3TOTO JOCTYIHBIE HCTOYHUKY HH(DOpMAIINK;

yYMEHHUE BBICTPanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILICHHS B KOMaH/IE TI0 PEIICHHIO
o0muX 3a1a4;

yYMEHHE yIPaBIsTh CBOCH TO3HABATEIBHON JACATEIEHOCTHIO, TPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O HHTEIJUIEKTYaIbHOTO Pa3BUTHS;

MemanpeomemH blx:
WCTIOJIb30BaHKE Pa3IMYHBIX BUJ/IOB MO3HABATEILHON JACATEILHOCTH JIJIS



peleHuss  eCTECTBEHHOHAYYHBIX  3a/Jad, INPUMEHEHHE  OCHOBHBIX  METOJOB  ITO3HAHHS
(HaOnroieHUs, OMHUCAHMS, W3MEPEHUS, OSKCICPUMEHTa) JUIi U3YyYeHUs PAa3JIMYHBIX CTOPOH
OKpYXaIollIeN1eICTBUTEIbHOCTH;

WCIIOJIb30BAHUE  OCHOBHBIX  WHTEJUICKTYaJdbHBIX  OMNEpaluii:  TOCTAaHOBKH  3a/1auH,
(opMyJIUPOBAaHUS THUIIOTE3, aHalW3a M CHUHTE3a, CPAaBHEHHUS, OO0OOINCHHUS, CHCTEMAaTH3allMH, BBISBJICHUS
MPUYUHHO-CIICJICTBCHHBIX  CBSI3¢H, TOWUCKAa aHAJOroB, (OPMYJIMPOBAHUS BBIBOJOB JUIA  HM3YYCHHS
pa3sIUYHBIX CTOPOH U3y4aeMbIX OOBEKTOB, SBJICHMM H  MPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0XOMMOCTh CTAIKUBATHCS B MPO(EeCCHOHAIBHON chepe;

YMEHHE TeHEpHUPOBATh UIICH U ONIPEICIIATh CPEACTBA, HEOOXOAUMBIC IS UX
peanuzanuu;

YMEHHE WCIOJh30BaTh pa3MYHbIe WMCTOYHUKH IS TOJIYYEHUS €CTECTBEHHOHAYYHOU
nH(pOpPMAIUH, OIICHUBATh €€ JJOCTOBEPHOCTS;

YMEHHE aHAJIM3UPOBATh U MPEACTABIIATH HHOOPMAIIMIO B PA3IMYHBIX BUJAX;

yYMEHHE ITyOIMYHO TIPECTABIIATH PE3YIbTaThl COOCTBEHHOTO UCCIICOBAHUS, BECTH
JTUCKYCCHH, TOCTYITHO ¥ TAPMOHHYHO COUETas COACpKaHue U (pOpPMBI MpeACTaBIsIeMOHUHGOPMAIIHIH;
npeoMemHuIX:

BJIaJIETh CUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroume
MOHATHSI (XMMUYECKHH DIIEMEHT, aroM, OJJEeKTpoHHas o0ojoyka aroma, S-, p-, d-dINEKTPOHHEIC
OpOMTaIM aTOMOB, WOH, MOJICKYJa, BaJCHTHOCTb, JJICKTPOOTPHUIIATEILHOCTh, CTEIEeHb OKHUCIICHUS,
XUMHYECKasi CBSI3b, MOJb, MOJIIPHAs Macca, MOJSPHBI OOBEM, YIJICPOJAHBIN CKeNeT, (YHKIMOHAIbHAS
rpymmna, pagukai, HW30MEpHUs, H30Mephbl, TOMOJOTHYECKHUN psANl, TOMOJOTH, YIJIEBOIOPOABI, KHUCIOPOI- H
a30TCO/ACPIKAIIUEC  COCIUHCHMS, OWOJIOTMYECKH aKTHBHBIC BemiecTBa  (YIJIGBOABI, IKUPBI, OCIKH),
MOHOMEp, TMOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCAMHECHHS, KpUCTAIMYECKas
pereTka, THIIBI XUMHUIECKUX peaktmit (OKHCIUTETHHO- BOCCTaHOBHTEILHEIE, 9K30-U
SHIOTEPMUIECKUE, peaKIum HOHHOTO obMmeHa), pactsop, 3JIEKTPOIUTHL, HEAJICKTPOJIUTHI,
DJIEKTPOIUTHYECKAST  JTUCCOITMAITNS, OKHCIUTENh, BOCCTAHOBHUTENIb, CKOPOCTh XHMHUYECKOH pEaKIIHH,
XIMHYECKOEe PaBHOBECHE), TEOPHMH W 3aKOHBI (TEOpHS XHMHYECKOTO CTPOSHHS OPTraHMYECKHX BEIIECTB
AM. byrtnepoBa, Teopus  SIACKTPOJUTHUYECCKOM  auccoruanuu, nepuogudeckuit  3akon  J.W.
MenneneeBa, 3aKOH  COXpaHEHHS  MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH  S3BIK  XHWMHH,
¢daxkToNOTMUeCKUe CBEIEHHS O CBOWMCTBaX, COCTaBe, TMOJYYEeHHH W 0OE30MacCHOM  HCIOJIb30BAHUH
BOKHEUINX HEOPTaHWYECKHMX W OPTaHUYECKHX BEIIECTB B OBITYy TMPAKTHUYECKOW NEATEIHHOCTH
YeJI0BeKa;

YMETh BBISIBJISITH ~ XapaKTepHbIE TMPHU3HAKHM W B3aUMOCBS3h W3YUYCHHBIX  IIOHSTHH,
MPUMEHATh COOTBETCTBYIOIIME TIIOHSATUS TIPH ONHCAHUM CTPOCHHUSI M CBOMCTB HEOPTaHMYECKHX U
OpPTraHWYEeCKUX BEMIECTB W WX IMPEBPAIICHUN; BBIABIATh B3aWMOCBSI3b XUMHYECKUX 3HAHUHA C
MOHSTUSMU U TIPEJICTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

YMETh  HWCIONB30BAaTh HAWNMEHOBAHWA  XUMHYECKMX  COCAWHEHHM  MEXIYHAPOIHOTO
COI03a TEOPETHUECKOW U TMPUKIAAHOW XUMUU W TPUBHANBHBIC HA3BaHUS BaXXHEHIIMX BEHIECTB (ITHIICH,
alleTWICH, TIMIEpPUH, (eHoy, (opMaabaerul, YKCYCHas KHCIOTa, TJWIUH, YrapHbId Tra3, YIJIEKHCIIbINA
ra3, aMMUaK, raiieHas U3BECTh, HeraleHas H3BeCTb, MUTHEBAA COAA U JPYTHUX),

COCTaBJIATH (I)OpMyJ'ILI HCOPTAHUYCCKUX W OPraHnvYCCKUX BCHICCTB, YPAaBHCHUA XHUMHYCCKUX
peaKHHﬁ, O6’I)$[CH$[TI) nux CMBICIJI; IMOATBEPIKIAATH XapaKTCPHbIC XUMHYCCKHE CBOICTBa BCIICCTB
COOTBETCTBYIOILUMU IKCIIEPUMEHTAaMU U 3aIIUCSIMU yPaBHEHUH XMMUYECKUX peakLui;

YMETh YCTAaHABIMBATh MPUHAIICKHOCTh W3YUCHHBIX HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIECTB K OMPEICICHHBIM KJlaccaM W TpYINIaM COCOUHEHUHN, XapaKTepu3oBaTb HX COCTaB U
BOKHEUIITE CBOMCTBA; OMPENSIATh BUIBI XUMHUYECKUX CBS3CH (KOBAJICHTHAs, WOHHAS, METALTHYCCKAs,
BOJIOPOIHAS ), TUITbI KPUCTAIUTMUSCKUX PEIIETOK BEIIECTB; KIACCUPUIIMPOBATh XUMHUECKUE PEAKIIUH;

chopMUpOBaTh TPEACTABICHUS: O XHUMHYSCKOW COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHpa, POJM XHMHU B TIO3HAHWU SBJICHUH TNPUPOAbI, B (QOPMHPOBAHMU MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOMUMOW I PpEIICHHS MNPAKTHYSCKUX
3aJ1a4 1 IKOJIOTHYECKH 000OCHOBAaHHOT'O OTHOIIIEHHUS K CBOEMY 310POBBIO U TIPUPOIHOM Cpese;

yMETh TIPOBOJUTH PACUEThl [0 XUMHUYECKAM (QOpMyiIaM U ypPaBHEHUSM XHUMHYECKUX
peakiuii ¢ HCIOJIb30BaHUEM (DU3UYECKUX BEIMYUH, XapaKTCPU3YIOIIMX BEIIECTBA C KOJIMYSCTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOpMalIbHBIE YCIIOBHS) Ta30B, KOJMUECTBA BEIIECTBA; UCTIOJIL30BATh



CUCTEMHbIE XWMHMUYECKHME 3HAHUSA Uil [PUHATUS PEHIEHUM B KOHKPETHBIX - BIaAE€Th CHUCTEMOM
XUMHMUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONIME TOHATUS (XUMHUYECKHH 3J€MEHT, aToM,
JNIEKTpOHHAsE 00OJOYKa aroma, S-, p-, d-DIEKTPOHHBIE OpOWTAM  aTOMOB, HMOH, MOJIEKYJa,
BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTh, CTEIIEHb OKUCICHMS, XHMHMYECKass CBs3b, MOJb, MOJISIpHAs
Macca, MOJSIPHBIH O00BEM, VYIJCPONHBIA CKeNeT, (YHKIMOHAIBHAS TpyNNa, pajukal, HW30Mepus,
M30MEpBl, TOMOJIOTUYECKHA  psAJl, TOMOJOIH, YIJIEBOAOPOABL,  KHUCIOPOJA- W  a30TCOAEpXKAllHe
COelMHEeHHsI, OWOJOTMYeCKH aKTHBHBIC BelecTBa (YTJIEBONBI, JKUPHL, OCJNKH), MOHOMEp, IIOJIUMEp,
CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE  COCOUHEHUS,  KPUCTAJUIMYECKas  PEUIeTKA,  THUIIbI
XUMHYECKUX  peakuuil  (OKHCIUTENBbHO- BOCCTAaHOBUTENBHBIC, JK30-M JHIOTEPMHUYECKHE, pPEaKIHUu
WOHHOTO  OOMEHa), pPacTBOp, JJIEKTPOJMUTHI,  HEINEKTPOJIUTHI,  DJIEKTPOIUTHUYECKass  JAHUCCOLMAIuS,
OKHCJIMTENIb, BOCCTAHOBHTENIb, CKOPOCTb XHMHYECKOW pEaKUuu, XHUMHUYECKOE paBHOBECHE), TEOPHU U
3aKOHBI  (TeOpHsl  XMMHMYECKOro CTpO€HHs opraHuuyeckux BemectB A.M. byrtnepoBa, Teopus
3JIEKTPOJIUTUYECKOW JuccouMaluy, nepuogudeckuii  3akoHn .M. MeHnaeneeBa, 3aKOH COXpaHEHHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHUH, (AaKTOJIOTHUECKHE CBEIEHHS O CBOMCTBaX,
cocTaBe, IONY4YeHHH U O€30IacHOM HCIIOJIb30BAHWM BAKHEHIIMX HEOPTraHWMYECKUX W OpPraHUYEeCKHX
BEIIECTB B OBITY M MPAKTUYECKON ACATEILHOCTH YEIOBEKa;

YMETh  BBIABJISATh  XapaKTE€PHbIE MPHU3HAKK M  B3aWUMOCBA3b M3YYEHHBIX [OHATHM,
NPUMEHATh COOTBETCTBYIOIIME TOHSTUS [pPU ONUCAHUKM CTPOECHHUS U CBOWMCTB HEOPraHUYECKUX U
OpPraHMYeCKMX BEIIECTB M HX M[PEBpallleHWH; BBISBIATh B3aUMOCBSI3b XUMHUYECKHUX 3HAHUU C
MOHATHUSMU U MPEJACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

YMETb  HCIIONb30BaTh  HAUMEHOBAHHUS  XHMHMUYECKMX  COCAUHEHUM  MEXIyHapOJHOrO
COI03a TEOPETHYECKONW M TPHUKIAJHOM XUMHM W TpPUBHAJIbHBbIE HA3BaHUS BaKHEHIINX BEIIECTB (ITHIIEH,
areTwiIeH, TMIepuH, (eHon, dQopmanbaerun, yKCycHash KWCIOTa, TJMIWH, YTapHBIA Ta3, YIJIEKHCIBIA
ra3, aMMHaK, TallcHash HM3BECTh, HETallleHas W3BECTh, NHUThEBAs COAa M JPYTUX), COCTaBIATH (HOPMYJIBI
HEOPTaHWYCCKUX W OPraHWYECKUX BEIICCTB, YPABHCHUS XHWMHUYCCKHX PEaKIUi, OOBSCHATH WX CMEICH,
HNOATBEPKIATh XAPAKTEPHBIE XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOLUIUMHU JKCIEPUMEHTAMHU U
3alUCAMHU YPaBHEHUN XUMHUECKUX PEaKIIMii;

YyMETh  yCTaHaBIMBaTh MPUHAMICKHOCTh M3YYEHHBIX HEOPTraHUYECKUX M  OPTraHUYECKUX
BEIIECTB K ONPEICICHHBIM KJaccaM M TIpyNIaM COEIWHEHUM, XapaKTepu3oBaTb MX COCTaB U
Ba)KHEMIIME CBONCTBA; OMpENeNsITh BHIBl XMMHYECKHMX CBA3ei (KOBaJeHTHas, HOHHAs, MeTaJuIM4yecKas,
BOJIOPOHAA), TUITBI KPUCTAIUTMYECKUX PEIIETOK BEIECTB; KIACCU(PUIINPOBATh XUMHUYECKUE PEaKIIUH;

chopMUpPOBaTh TPEJACTABICHUS: O XHMHUYCCKOW COCTABISIONICH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIM XUMHU B TIO3HAHUHM SBICHWUH TPUPOJL,, B (HOPMHPOBAHWU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, e (PyHKIMOHAIBHOW I'PAMOTHOCTH, HEOOXOTUMOM

JUIA peIIeHHs TPaKTUYeCKHX 3aJad M DKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IIPUPOJIHOM CpeLE;

- YMETh NPOBOJIUTH PACYEThl MO XMMHYCCKUM (GopMyjiaM M YPaBHCHUSIM XUMHUYCCKUX peaKIui
C WCIMOJIb30BaHUEM (HU3MUECKMX BEJIWYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHON CTOpPOHBI:
Maccel, oObema (HOpManbHBIE YCJOBUSI) Ta30B, KOJMYECTBA BELIECTBA; HCIOIB30BATh CHCTEMHBIC
XMMHUUYECKUE 3HAHUS JUIsl TPUHATHS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBSA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHUEM

1.4.1lepevyeHn MIAHUPYEMBIX Pe3yJILTATOB 00y4eHHs MO JUCHUNJINHE (lepevyeHb
(opMupyemMbIX 3HAHMI, YMEHH U HABBIKOB)

OK O01. BriObupate crmocoObl pemieHus 3agad  Npo(ecCHOHATBHON AEATENLHOCTH
MIPUMCHHUTEIILHO K Pa3JIMYHbIM KOHTCKCTaM

OK 02. Hcnonp3oBaTh COBpPEMEHHbIE CpEACTBAa IOMCKA, aHAJIM3a W HHTEPIpETaIiH
HpopManuu 51 UHQOPMaIOHHEIE TEXHOJIOTUH T BBIIOJIHEHUS 3a1a4
Mpo(heCCUOHANTBHOM JIEATEIIEHOCTH.

OK 04. D¢ dexTuBHO B3aMMOCHCTBOBATh U Pa0OTATh B KOJUICKTHBE U KOMaH/IE.



OK 07. CopnelicTBOBaTh COXpPaHECHUIO OKpYXKAIOMIEH Cpelbl, pecypcocOepexeHuIo,
IIPUMCHATL 3HaHUA 06 N3MCHCHUM KJIMMaTta, [IPUHIUIILI 6ep€)KJ]I/IBOFO IMPpOU3BO/JICTBA,
3G PEKTHBHO JEHCTBOBATH B YPE3BbIUAHBIX CHTYaIUIX.

Koa u Ilnanupyembie pe3yJbTaThl 0CBOEHUS
JUCHHNJIMHBI
HAHUMEHOBaHHE
Oomue JAucnunanuapHsie (IpeaMeTHbIE)
(popmupyembix
KOMIIeTeHIIUI
OK 01. Bri6upars B yacTu TPy10BOr0 BOCHUTAHUSA: BIAJETh  CUCTEMOM  XHUMHUYECKUX
CIOCOOBIpEIIeHUS - TOTOBHOCTE K TPYyAY, 3HAHWH, KOTOpAast BKJIFOYAET:
3a7a4 OCO3HAaHHWC TNCHHOCTH OCHOBOIIOJIAraroIue MMOHSTHS
poeCCUOHABHOM MacTepeTBa, TPYAoIo0He; (XuMmIeCKHit 3JIEMEHT, aToMm,
JIeSITEILHOCTU - TOTOBHOCTb K aKTUBHOU JJICKTPOHHAsT 000J0YKa aroma, S-,
MIPUMEHHUTENIBHO K ACATEIBHOCTUTEXHOIOTHIECKON p-, d- DdnekTpoHHBIE OpOWTAU
pa3IUYHBIM W CONMAJIbHOU HAIPABJICHHOCTH, aTOMOB, HOH, MOJIEKYJIa,
KOHTEKCTAM CIIOCOOHOCTH HHUIIMHPOBATD, JIEHTHOCTD,
IJIAaHUPOBATHL U CAMOCTOATCIILHO 3JIEKTPOOTPULIATENILHOCTD,
BBIIIOJIHATH TaKYO CTETICHb OKMCJICHUS, XUMHUYECKas
NACATCIBPHOCTD; CBA3b, MOJIb, MOJISIpHass Macca,
- MHTEPEC K pasiuIHbBIM MOJISIDHBIH ~ 00BEM,  YIJIEpOIHBIHA
cepam npodeccHoHanbHOI cKesneT, (yHKIMOHAJbHAs TpyIa,
nesitenbHOCTH, OBJIaAeHHE panukar, H30MepHs, H30MEPHI,
YHUBEpPCATBLHBIMHA TOMOJIOTHYECKUI  psii, TOMOJIOTH,
yueOHbIMH YIJIEBOJAOPO/BIL, KUCJIOPOA-U
HOo3HABATEIBHBIMM a30TCoJieprKaIue COCTMHCHUSI,
ACHCTBUAMM: OMOJIOTMYECKU AKTHUBHBIC
a) §a3031>1e JIOTHYecKHe BEIeCTBA (yTI1eBOE, KD,
JaelicTBUSA:
Oenkm), MOHOMED, MOJIUMED,
- CAMOCTOATENHHO
CTPYKTYpHOE 3BEHO
(hopMynupoBaTh U PYKIYP ’
BBEICOKOMOJIEKYJISIPHEIE
aKTyaJTU3UpOBaTh NpodIeMy,
COCTMHEHUS, KpUCTaJUTNYECKas
paccMmatpuBaTh ee
perieTka, THITBI XUMHUIECKUX
BCECTOPOHHE; N
. peaxkuuit (OKHCIUTETHHO-
- YCTaHABJIUBATh CYIECTBEHHBII
BOCCTaHOBHTEILHEIE, 9K30-U
MIPU3HAKWIA OCHOBAHUS IS
SHIOTEPMUYECKUE, peakuuu
CpaBHEHUS, KINacCU(UKALIUU U
HOHHOTO oOMeHa), pacTBop,
000011eHH S
SIEKTPOIUTHL, HEAJICKTPOIUTHL,
- OTIpENIeNATh HEeNn
BIEKTPOIUTHUECKAS
JIesITeNIbHOCTH, 33/1aBaTh
JUccoLUanus, OKHUCJIHUTEb,
rapamMeTphl U KPUTEPUU UX
BOCCTaHOBUTEIb, CKOpPOCTb
JIOCTIDKCHUS, N
XUMUYECKOM peakiuu,

- BBISBJIATH 3aKOHOMCEPHOCTHU

XMMUYECKOE paBHOBECHE), TEOPUHU
Y IPOTHBOpPEYUS B

1 3aKOHBI (TeOpI/Iﬂ XUMHYCCKOTO

paccMaTpUBACMBIXABICHUAX
CTpOCHHA OPraHM4YCCKHUX BCIICCTB

- BHOCUTb KOPPEKTUBHI B

AM. byrtneposa, TEOpHUs
JEATEIbHOCTh, OLICHUBATh =
3IIEKTPOITUTAYECKON
COOTBETCTBHUE PE3YJIbTATOB JHCCONMAITHH, TepHO M ECKHiT
eJsiM, OUCHUBATH PUCKU 3aKOH
THOCJIEACTBUM
JEATEIILHOCTH;




- pa3BUBaTh KPEaTUBHOE
MBIIIIEHUE TTPUPEIICHUN
JKU3HEHHBIX POOIIeM

0) 6azoBbIE

HCCJIeA0BaTEIbCKUE

JaefcTBUs:

- BJIAJICTh HaBBIKaMH Y4eOHO-
HUCCIIE0BATENLCKOMN U

MPOEKTHOU JIEATEIIHbHOCTH,
HaBBIKAMH Pa3peIICHIs

nmpooJieM;

- BBISIBJISTH IPUIUHHO-
CIICJICTBCHHBIC CBSI3H U
aKTyaJIu3upoBaTh 3a7ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUSI,
HaXOJIUTh apTyMEHTHI JJIs
JI0Ka3aTelIbCTBACBOUX
YTBEPKJICHUH, 3a]1aBaTh
MapamMeTphIu KPUTEPUU PEIICHHUS,

- aHAIM3UPOBATH TTOJIYICHHBIE B
XOJIe PEIICHUS 3a/1a4 Pe3yIbTaThl,
KPUTHYECKU OTICHUBATH MX
JIOCTOBEPHOCTB, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTH 3HAHUS

B ITO3HABATEILHYIO U
MPaKTHIECKYI0 001aCTH
KU3HEJCATCIILHOCTH,

- yMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbBIX PEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC HJICH,
MpeaIaraTbOpUTHHAILHEIE
MOAXO/IBI M PELICHUS;

- CIOCOOHOCTh MX HCITOJNIB30BAHUS
B TI03HABATEJIbHOU U COIUAIBLHOMN
MIPaKTHKE

JN. MeHneneena, 3aKOH
COXpaHEeHUs Macchl),

3aKOHOMEPHOCTH,  CHUMBOJIMYECKHUN
SI3BIK XUMHH, Q)aKTOHOFI/I‘IeCKI/Ie
CBEJICHUSI O CBOMCTBax, COCTaBe,
MOJTyYCHUH u Oe3omacHOM
HCIIOJIb30BaHUU BaKHEUIITUX

HEOPraHWYECKUX U OpPraHuYECKHUX
BEIICCTB B OBITY

-BJIaJIETh  CHUCTEMOM
3HaHUH, KOoTOpas
OCHOBOTIOJIATraloIIue
3JIEMEHT,

XUMHUYECKUX
BKJIIOYAeT:
MOHSATHSA
(Xxumugeckuit aToM,
9JIEKTpOHHAss 000J0YKa aroma, S-,
p-, d- DJJIEKTpOHHBIC  OpOUTANIH
aTOMOB, WOH, MOJIEKyJIa,
BaJICHTHOCTb,
3NEKTPOOTPUIIATENHFHOCTB,
CTENEeHb OKHCIEHMs, XHUMHUYecKas
CBA3b, MOJb, MOJSpHasg Macca,
MOJIIpDHBI ~ 00BEM,  YIJIEpOAHBII
(yHKIMOHANBHAS TpyIIa,
u30Mepus,  H30MEpHI,

CKEJIET,
pamuKan,
TOMOJIOTHYECKAH  Psil, TOMOJIOTH,
YTJIEBOIOPOIBI, KHCJIOPO.T u
a30TcojIepIKaIme
OHOJIOTHYECKH

COCJIMHEHMS,
AKTHUBHBIC

BEILECTBA
Oenkn),
CTPYKTYpHOE
BBICOKOMOJIEKYJIAPHBIE
COCIMHECHUA, KPUCTAJININICCKAA
PpeUICTKA, TUIIBI XUMHWYCCKUX

(yrneBonpl,
MOHOMED,

KHPHI,
noJIuMep,
3BEHO,

peakuuii (OKHCIUTETHHO-
BOCCTAaHOBUTENLHEIE, JK30-U
SHIOTEPMUIECKUE, peakiu

HMOHHOTO 00OMEHa), pacTBOp,
DIIEKTPOJTUTHI, HEIJIEKTPOIIHUTHI,

3JIEKTPOITUTHYECKAS
JIUCCOIHAITHSA, OKHCIIUTEIIb,
BOCCTAHOBUTEJIb, CKOpOCTh
XUMHAYECKOU peaxkuuu,

XMMHMYECKOE pPABHOBECHE), TEOPUHU
U 3aKOHBl (Teopus XHMHYECKOTO
CTPOCHHUSA OPraHNM4YCCKUX BCIICCTB
AM. Bbytneposa,
ANEKTPOIUTHIECKOU
JIUCCOIUAITHH,

3akoH J[.MI. MeHneneeBa, 3akoH
COXpaHEeHUs Macchl),

Teopus

MEPUOINYECKUIN

3aKOHOMEpPHOCTH,  CHUMBOJIMYECKUN

SI3BIK (hakToJIOTUYECKHE

CBEJICHUS O CBOMCTBAX, COCTaBe,

XUMUH,



MOJTyYCHUH u 0e30macHOM
HCIIOJIb30BaHUU BAKHEHIINX
HEOPraHWYECKUX U OPTaHUYECKHUX
BEIIECTB B OBITY M IPaKTHYECKOM
JIeATEIIbHOCTH YEJIOBEKA,;

-yMETh  BBIABIATH  XapaKTEPHBIE
MPU3HAKH u B3aUMOCBS3b
W3YYEHHBIX TOHATHH, NPUMEHSTH
COOTBETCTBYIOIIME  IIOHATHS  IIpU
OIMCaHUM CTPOEHUS U  CBOMICTB
HEOPraHWYECKUX U OPTaHUYECKHUX
BEIIECTB M UX  [PEBpAllCHUN;
BBISBIIATD B3aUMOCBS3b
XUMUYECKUX 3HAHUN C IOHITUIMHU
u HPEACTABICHUSIMHU IpYTUX
€CTECTBEHHOHAYYHBIX  IPEIMETOB;
-yMETb HCIIOJIB30BaTh
HalMEHOBaHUs XUMHYECKHUX
COEIMHECHUM MEXyHApOIHOIO

COI03a TEOPETUYECKOU
u MPUKIaAHON XUMUHA u
TPUBUAJIbHBIE

Ha3BaHUA Ba)I(HefIHII/IX BCIIICCTB
(3TUsNeH, alleTHIIEH,

rmiepuH,peHon,  GopManbaerun,
YKCyCHas KHCJIOTA, TJIUIAH,
yrapHbIii ra3, YIJIEKUCHBIA a3,
aMMHaK, ramieHas U3BECTb,
HeralnieHas HU3BECTb, MMATHhEBAs
cola Hu JIPYTHUX), COCTaBJISITh
(hopMyJIbI HEOPraHUYECKUX u
OpTaHUYECKUX BEIIIECTB,
YpaBHEHHUS XUMHUYECKHX pEaKIIUH,
OOBSICHATH ux CMBICIT;
MOATBEPKIAThH XapakTepHbIC
XUMHUYECKHUE CBOHCTBA  BEIIECTB
COOTBETCTBYIOIIUMH

SKCIEPUMEHTAMHU u 3aUCIMHU

YpPaBHEHUH XUMUYECKUXPEAKIINA;
- YMETb yCTAHABIIUBATH
NPUHAIEAKHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB K ONPEIECTICHHBIM
KJIaccaM U TpyIIIaM COCIUHEHUH,
XapaKTEPHU30BaTh UX COCTAB U
BAKHEHIINE CBOMCTBA; ONPEAEIATh
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BUJIBI XUMUYECKUX cBsi3eit
(xoBasieHTHas, WOHHas,
MeTaJUTHYecKasi, BOJIOPOJIHAS ),
TUNBl  KPUCTAJUIMYECKUX  PEIIETOK
BEIIECTB; KJIACCU(UIIMPOBATH
XUMUYECKUE PEaKIvu;
-copMUpOBaTh TPEACTABICHUS: O
XUMUYECKON COCTABJISIOIIECH
€CTECTBEHHOHAYYHOMI KapTUHBI
MHUpa, POJIH XHMHH B TO3HAHUH
SIBJICHUH MIPUPOIBL, B
(bopMupoBaHHK MBIILICHUS 17§
KYJIBTYPBI JMYHOCTH, ee
(bYHKIMOHATEHOR I'PaMOTHOCTH,
HE0O0XOUMOM JUTS petieHus
MPaKTHYECKUX 3319 u
3KOJIOTUYECKHU 000CHOBaHHOTO
OTHOLICHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHON CpENE;

-yMEeTh TPOBOAMUTH pacyeTbl IO
XUMHUYECKUM dhopmynam u
YPAaBHCHUSMXUMHUECKHX  pEeaKIui
C  UCIOJIb30BaHHEM  (PU3UUECKUX

BEJINYHH, XapaKTepU3YIOLIHX
BEILIECTBA c KOJIM4ECTBEHHOU
CTOPOHBI: Macchl, 00beMa
(HOpMasnbHBIE YCIIOBHSI) T'a30B,
KOJINYECTBA BEIIICCTBA;
UCIIOJIb30BaTh CHCTEMHBIC
XUMUYECKHe 3HAHUS JJI51
NPUHATUS peuieHuin B
KOHKPETHBIX

YKU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BELIECTBAMH U UX

OPpUMCHCHHUEM




OK 02 B o0nacTH LEHHOCTH HAYYHOIO | -yMETh [JIAaHUPOBATH u
Hcnons3oBath MO3HAHMS: BBITIOJTHSATh XUMHAYECKUH
COBpEMEHHBIE -cOPMUPOBAHHOCTD 3KCIIEPUMEHT (mpeBpatneHus
CpeJICTBANoONCKa OpraHUYECKUX BEILIECTB npu
pent ’ MHPOBO33pEHNU, p B P
aHaJIM3a U HarpeBaHUM, MOJy4YeHHE OTHIIEHA
COOTBETCTBYIOLIETO-COBPEMEHHOM .
WUHTEpIIpETaH yiom P y u U3yuCHHE ero CBOICTB,
uHbOPMALUH 1 YPOBHIO  DasBUTHA  HayKW W | yayecTBeHHBIE peaxuuu Ha
MHQOPMaIOHHEIE O0LIECTBEHHOM NPAaKTUKH, | agpIeTUABI, KpaxMmall, YKCYCHYIO
TCXHOJIOTUH JJIA OCHOBAHHOI'O Ha JuaJiore KyJabTyp, | KHMCIIOTY, ACHaTypanus 0eIKoB
BBITIOJTHEHUS 33144 CIOCOGCTBYIOLIETO oco3Hanmio | TPH HarpeBaHUH, L(BETHbIE
lij(l)eCCI/IOHaJII)HO CBOCTO MeCTa B MOMHKyIsTypHoM | PEAKIMA 0CITKOB; MPOBOJIUTH
i IesTenbHOCTH . peaknuu HOHHOTO oOMeHa,
MUDE;
pe; . OTIPENIEIISATh cpeny BOJTHBIX
COBEPILCHCTBOBAHUE SA3BIKOBOM
pacTBOpPOB, Ka4eCTBCHHBIC
peakumu Ha cynbdar-, KapOoHaT-
W XJIOpHI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarp
JKCHNEpUMCHTANBHBIE 3a/Ia4d  TI0
TeMaM "Metanisr" u
"Hemeramnsl") B
JeSITETBHOCTH, TOTOBHOCTh COOTBETCTBUH c MpaBUIIaMH
OCYIIECTBJIATh MPOEKTHYIO U TEXHUKHU 0€e30I1aCHOCTH Ipu
HCCIIENI0BATENBCKYIO 1eATeNbHOCTD obpamienuu ¢ BellecTBaMH 1
nabopaTtopHbIM  000pYyIIOBaHUEM;
WHIWBUIYaIBHO U B TPYIIIIE;
-TIPEICTaBIATD pe3yIbTATHI
OBnajzieHNe YHUBEPCATHHBIMU
XUMHAYECKOTO  JKCIIEpUMEHTa B
y4eOHBIMU TIO3HABATEIbHBIMU bopme aucH ypaBHeHHiA
JEHCTBUSIMHU: COOTBETCTBYIOIIMX  peakuuid
B) pa0doTta ¢ uHGopManmeii: (bopmynupoBatb BBIBOJIbI Ha
-BIIaJIETh  HAaBBIKAMH  TIOJYYEHHs | OCHOBE STHXPE3YJIbTaTOB;
uHpOpMAITIH u3 UCTOYHUKOB -yMCTb aHaJIU3UPOBATh
pasHBIX  TUIOB,  CaMOCTOSITEIBHO XHMHYECKYI0 HH(popMmaLHIo,
MOJTy4aeMyo U3 Pa3HbIX
OCYIIECTBIIATh TIOUCK, aHams, .
MCTOYHHKOB (CPEJCTB MacCOBOU
CHUCTEMAaTH3aLNIO 17§
nHpopMaluu, cetb MIHTEpHET 1
MHTEPIPETALIIO HHpOpPMAaLTUH JIpyTHe);
pa3InYIHbIX BUJIOB U dopm -BJ1aJIETh OCHOBHBIMH METOJaMU
NpeCTaBICHUS; HAYYHOTO MTO3HAHUSI BEIIECTB U
- CO3/1aBaTh TEKCTBI B XUMHYECKUX SABJICHUI
pa3IMYHBIX tdhopmarax c (HabImoieHNe, H3MEPEHHE,
Y4YETOM Ha3HAYECHUS OKCIICPpUMCHT, MOHCHHPOBaHI/Ie);
uH(bOpMAaLHH i 11e71eBOii - YMETh MPOBOJIUTH PACUYETHI 10
ayJIUTOpHH, BbIOUpas XHUMHYECKHM (HOpMYyIaM U
ONTHMANBHYIO dopmy YPaBHEHUSMXUMHUECKUX PEaKIHi
Ipe/ICTABIICHHS u C HCNOJIb30BaHNEM(DUZNICCKUX
BH3YJIH3ALIH BEJIMYHH, XapaKTEPU3YIOIIUX

BEILECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa
(HOpManbHBIEC YCIIOBHUS) Ta30B,
KOJINYECTBA BEIICCTBA;
UCIIOJIb30BaTECUCTEMHEIE
XUMHYCCKUE 3HAHUS JIsI
IIPUHSATHUSA PELICHUN B
KOHKPETHBIX
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JKHN3HCHHBIX CUTyalusx,
CBA3aHHBIX C BC€OICCTBAMH HW HX
IMPUMCHCHUEM

OK 04. DddexrruBHO
B3alMOJICUCTBOBATh
u paboTtath B
KOJUUIGKTUBE U
KOMaH/Ie

I’ oToBHOCTP K CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH H
CaMOOIIPENEIEHUIO;

-OBJIaJICHUE HABBIKAMU y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHOMN U
COIANIFHOM ACATCIBHOCTH;
OBJjajieHue YHUBEPCATbHBIMU
KOMMYHHKATUBHBIMH

JeHCTBUSIMH:

COBMeCTHAS J1eSITeJIbHOCTh:
MMOHUMATh u WCIIOJIb30BaTh
NIpEeUuMyLIeCTBa KOMaHIHONHN
WHIWBUAYaTbHOH  paboThl;
-IIPUHUMATH eI COBMECTHOM
JIeTeIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBHSA 1O ee
JIOCTHUKEHHUIO: COCTaBIATh  IUIAH

JIEUCTBUN, PACIPENENATh poOJIUd C

yueTOoM MHCHUM Y4aCTHUKOB

o0cyXIaTh pe3ynbTaThl
COBMECTHOI palboThI;

- KOOPJIUHUPOBATH U BBIMOIHATh
paboTy B YCIOBUSIX PEATBHOTO,
BHUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO
B3aNMOJICUCTBUS;
OCYIIECTBIISTH MO3UTHBHOE
CTpaTernyeckoe MoBeIEHUE B
Pa3INYHBIX CUTYyalHsX,
-IIPOSIBIATH TBOPUYECTBO U
BOOOpaXkeHUe, OBITh
WHHULIMATHBHBIM

OBnajgeHue yHUBEPCATbHBIMU

PeryJsiTUBHbIMM JeHCTBUAMM:
- NpuHATHE ce0s ¥ APYTUX JI0ei:

YMETH IUIaHUPOBATh U
BBITIOJIHATh XUMHUYCCKUN

JKCIIEpUME
HT (IpeBpalleHus OpraHUYecKUX
BEILECTB npu HarpeBaHuy,

MOJIyUCHHE JTHIECHA W U3YUYCHUE
ero CBOICTB, KauyeCTBCHHEBIC
peaKHI/II/I Ha aJIbACTHUAbI, KanMaJI,
YKCYCHYIO KHCJIOTY; JC€HATypaIus
6eJIKOB HpI/I Harp CBaHNHM, IBCTHBIC

peakuuu 0eJKOB; MPOBOJIUTH
peakiu HOHHOTO obmeHa,
OTIPENIEIISATh cpeny BOJIHBIX
pacTBOpoB, Ka4yeCTBEHHBIC
peakuuu Ha cynbdar-, kapOoHaT-
u XJIOpUA-aHUOHBI, Ha KaTHuoOH
aMMOHMUA; peuiaTtb
OKCIICPUMECHTAJILHBIC 3aJa4du 110
TeMaM "Mertamnsr" u

"Hemetannel") B COOTBETCTBUU C

ImpaBuJIaMu TEXHUKU
Oe3omacHOCTH TpH  OOpalIeHuH ¢
BEIIECTBAMU H  JIAOOPaTOPHBIM
0bopyIoBaHUEM;

-IIpEACTaBIATh PE3YJIbTAThI
XMMHYECKOTO  JKCIIEPUMEHTa B
dopme 3armcu ypaBHEHUH
COOTBETCTBYIOIIUX peakumii 51
(hopMyIUPOBaThH BBIBOJIBI Ha

OCHOBE ATUXPE3YIbTaTOB
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OK 07. CogeiicTBOBaTh
COXPaHEHUIO
OKpY>Karollen cpeibl,
pecypcocOepexeHuIo,
NPUMEHATH 3HaHUS 00
WU3MEHEHUH KIIMMaTa,
TIPUHITATIBI
OEpPEKITUBOTO
POM3BO/ICTBA,
3hPEeKTHBHO
JIEWCTBOBATH B
YpE3BbIYANHBIX
CUTYyalusx

B obsacTu
IKOJIOTHYECKOT0
BOCITUTAHMS:

c(hOpMUPOBAHHOCTh
3KOJIOTUYECKOMN KYJIBTYDBIL,
ITIOHUMAaHHEC BIIMSAHHUSA COITMAJIbHO-
KOHOMHYECKUX HPOLIECCOB Ha
COCTOSIHHE HPUPOJHOU 51
COIMANBLHON  Cpelbl,  OCO3HaHHE
rI00aLHOTO Xapakrepa
IKOJIOTHUECKUX npooiem;

IJIAaHUPOBAHUE U OCYIIIECTBJICHUEC

JICWCTBUU B OKPYXAaIOILEH cpelie Ha
OCHOBE 3HaHM 1IeJIel yCTONYMBOTO

Ppa3BUTHS YEJIOBEYECTBA,;
AKTHBHOE HEIPUATHUE NCUCTBU,

IIPUHOCAILMX BPEJ OKPYXKaroEn
cpene

-YMEHHE MTPOTHO3UPOBATH
HEOJIarOMPUSATHBIC YKOJIOTUICCKHUE
MOCJIEICTBUS MPEATPUHUMAECMBIX
JICUCTBUH, IPEAOTBpAIATh UX;
-pacIIupeHne OMbITa NeATEIHHOCTH
3KOJIOTUYECKOM HANPABIEHHOCTH;
- OBJIJICHUE HaBBIKAMHU y4eOHO-
HCCIEN0BATENBCKOM, IIPOEKTHON U
COLIMAILHOU NIESITETbHOCTH

2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUATLIIAHBI

2J1. O0beM YUeOHON TMCINILINHBI M BUABI YUe0HO# PadoThl

- cthopmupoBaTh
MPEJCTABICHUS: O XUMUYECKOMN
COCTABJISOLIIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POIM XUMHMH B [IO3HAHUH
SIBIICHUU IIPUPOJIBL, B
(hopMHPOBaHNH MBIIUICHUS U
KyJIbTYpbI JIMYHOCTH,
(yHKIMOHANBHON
HEOOXO0JUMOi JUTst
MIPAKTHYECKUX 3a]1a4 u

ee
IPaMOTHOCTH,
peuieHus

IKOJIOTUYECKH 000CHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3/I0pPOBBIO H
MIPUPOAHON CpeJIE;

- YMETh COOIIOIaTh paBHia
9KOJIOTUYECKH 11€JIecO00pa3HOro
MIOBEJICHUS B OBITY W TPYAOBOU
JACATCIBbHOCTHU B I EIAX

COXPaHEHHS CBOETO 3/I0POBbS U
OKpY’Karollel IPUPOAHON CPENbI;
YUYUTBIBATH OMaCHOCTDH

BO3JE€MCTBHS Ha KUBBIC

OpraHus3Mbl OIPCACIICHHBIX

BCIICCTB, IOHHUMAast CMBICJI
II0Ka3aTelIs peNelIbHON
JIOITyCTUMOM KOHLIEHTPALIUU

Bun yae6Hoi paboThl Bcero CEMECTPBI
9acoB 2
MaxcumanbHas yuebHas Harpyska (Bcero) 72 72
OO6s3arenpHas ayIUTOPHAS ydeOHast Harpy3Ka (BCero 72 72
B TOM YHCIIE!
3aHATHUS JIEKIIMOHHOTO THIA 34 34
MIPaKTHUYECKHE 3aHATH 38 38
IIpoMexyTouHas aTTecTalys Juddepenu
HPOBAHHBIN
3auer

2.2 .CTpyKTypa TUCHUNIMHbBI

OcBoenue yueOHol aucuuiuinbabl BJI. 07 XUMUWSA BrirodaeT M3ydeHHE CICAYIONIMX

paslenoB UTeM

KoaunuecTBo AYAUTOPHBIX YaCOB
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HanmeHoBaHue pa3iesioB U TeM Teoperiteckoe IpakTHyecKne e
Bcero P J1abopaTopHbIe ROMICTCHIM
o0yueHne "
3aHATUSA
Pazgen 1. OcHOBBI CTPOEHUSI BelIeCTBA 8 4 4
Tema 1.1.
4
CTtpoeHue aTOMOB XUMHUYECKUX 2 2 OKo1
3JIEMEHTOB U IPUPOAA XUMHUCCKOH CBA3H
Tema 1.2. [lepuoauyeckuii 3aK0H U
Ilepuoauueckas cucTeMa XMMHYECKUX 4 2 2
anemeHToB /1. 1. MenzaeneeBa u cTpoeHug
aToma
Pasnen 2. XumMu4yeckue peaknumn 10 4 4
Tema 2.1. TUNBI XUMHYECKUX PEAKIIUN 4 2 2 OKO1
Tema 2.2. DneKTpoIUTHYECKAS 4 ) ) OKO1
JFICCOLIANNS ¥ HOHHBIH 00MeH OK 04
KonTpoabnas padora 1 2 CrpoeHue BellecTBa U XUMUUECKUE
peakuuu 2
Paznen 3 CtpoeHne u cBoiicTBa 14 6 6
HEOPraHNYecKUX BellecTB
Tema 3.1. Knaccuduxarus, OKO01
HOMEHKJIATypa M CTPOCHHUE 4 2 2
HEOPraHMYECKUX BELIECTB OK 02
Tema 3.2. PU3UKO-XUMHYECKUE CBOICTBY 6 4 2
HEOPraHUYECKUX BEIIECTB
Tema 3.3. Unentudukanus 2 2
HEOPraHUYECKUX BEIIECTB
Kontpoabnas padora 2 CBoiicTBa HEOPraHUYECKUX BEILIECTB
2
2
Paznen 4 CtpoeHnne u cBoiicTBa
OpraHNYecKHuX BellecTs 24 14 8
Tewma 4.1. Knaccuduxanus, ctpoeHue u OKO1
HOMCHKJIaTypa OPraHN4eCKUX BEIECTB 8 4 4 OK 02
OK 04

Tewma 4.2. CBoiicTBa OpraHU4EeCKUX 6 4 2
COEUHEHUN
Tewma 4.3.

evia 4.3 OKO1
Wnentudukaryst opraHHueCcKUX BEIIECTB, 3 6 ) OK 02
UX 3HAUCHHE U IPUMCHEHHE B OBITOBOM U
MPOU3BOICTBEHHON ESTEIBHOCTH OK 04
YeJI0BeKa
KonTpoabnas padora 3 P CTpyKTypa 1 CBOHCTBA OPraHUIECKUX

BELIECTB 2

Paznes 5 Kuneruueckue u 14 6 8
TepMOJIMHAMHYECKHUE
3aKOHOMEPHOCTH NPOTEKAHNSA
XHMHUYeCKUXPpeaKIuii
Tema 5.1 CkopocTh XUMHUYECKHX 4 2 2

peakuuii. XuMHU4ecKoe paBHOBECHE

Pasnen 6 PactBopsl
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Tema 6.1. OKO1
[TonsiTue o pacTBopax 6 4 2 OK 02
OK 04
Tema 6.2. MccienoBaHue CBOMCTB 4 4
pacTBOpOB
Pazgen 7. Xumus B ObITY H 2 2
NPOU3BO/ACTBEHHOIT
JesiTeJILHOCTH YeJIOBeKa
Tema7.1 Xumus B OBITY U OKO01
IPOU3BOICTBEHHON ESTEIHHOCTH 2 2 OK 02
YeJI0BEKa OK 04
OK 07
IIpomexyTo4Has aTTecTanus 110 HuddepeHnrpoBaHHbIi 3a4eT
JUCIUIIIHE
Bcero o qucuumnianHe 72 34 38
2.3. TemaTtuyeckuii MjIaH u coJep:kanue y4eOHbIX 3anaTuii Aucuumiunbl BJ1.07 Xumus
Temarudeckuit Coaepxanne yaeOHOro MaTepuajia, NpakTuieckue padorsl, O0Bem Dopmupy
IUIaH U caMocTosiTeJIbHasi padoTa o0y4arouuxcs. 4acoB eMble
coJiepkaHue KOMIIeTeH
yaeOHOI 19701
JUCLIUTIIHHBL
BJ1. 07
XumussHaumen
OBaHHe
pa3fiesioB U TeM
1 2 3
2 cemecTp
Pasnen 1. OCHOBBI CTPOEHNS BellecTBa 6
Tema 1.1. Copep:xanne y4e0HOro MaTepuaja 4
Crpoenue atromoB | Jleknus 2
XUMUYECKUX 1 | CrpoeHue aTOMOB XMMUYECKUX HJICMEHTOB. 1 0K 02
3JIEMEHTOB U
IpUpoaa 2 | Ilpupona XMMHYECKOM CBSI3U 1
XUMUYECKOU
CBS3H. IpakTnyeckas padora
1 | IIpaxkTHdeckue 3aJaHMs HA YCTAHOBICHUE CBS3H MeEsICTy 1
CTPOEHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U IEPHOANICCKUM
HU3MEHEHHEM CBOICTB XUMHUYECKHUX 3IEMEHTOB U UX
COCIMHECHUH B COOTBETCTBHH C MOJIOKEHHEM
ITepuonnueckoil cucTeMsl.
2 | IlpakTuueckue 3a1aHUS Ha yCTAHOBJICHHE CBSI3U Mesiely 1
CTPOEHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U IEPHOANICCKUM
U3MECHEHHEM CBOICTB XUMHUYECKHX 3IEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUU C MOJ0XKEHHEM
ITepuonnyeckoil cucTeMsl.
Tewma 1.2. Cojaep:xanne y4eOHOro MaTepuajia 4
Ilepuonnueckuii Jlexkuust 2
3aKkoH v Tabmuua |1 | [Mepuomuueckuii 3akon u Tadnuia J[.U. OKO1
.. Menneneesa MeHpeneena 1 OK 02
OK 04
2 | [epuoanueckuii 3akoH u Tadbmuna /J1.1. 1
Menneneepa
IIpakTH4eckne 3aHATUS 2
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Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUI Ha XapaKTePU3aIHI0 XUMHUECKUX IIEMEHTOB
«MeTamueckue / HEeMETaJINYSCKUE CBOMCTBA,
SHCKTpOOTpI/IHaTCJII)HOCTL XUMHUYCCKUX DJICMCHTOB B
COOTBECTCTBHU C UX C-)J'IEKTpOHHI)IM CTpOCHI/IeM U IIOJIOKCHUEM
B IIEPUOJIUYECKOI CUCTEME XUMHUYECKHUX d1eMeHTOB J[ 1.
MenneneeBay

Perienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHui Ha XapaKTepU3aluio XUMUUECKUX JIEMEHTOB
«Mertamueckue / HeMETaIIHYEeCKIE CBOHCTBA,
JJIEKTPOOTPULIATENBHOCTh XUMUUECKUX YIEMEHTOB B
COOTBETCTBUU C UX 3JEKTPOHHBIM CTPOSHHEM U MOJI0KEHHEM
B IIEPUOJIUYECKON CUCTEME XUMHUUYECKUX d1eMeHToB J[ 1.

Menneneesa»

Pazgen 2. Xumnue

CKHE PCAKIIUHN

10

Tema 2.1. Tunsl
XUMHYECKUX
peakuuit

Conep:xanne y4e0HOro MaTepuasa

S

Jlekmun

1

Tunel XUMHUYECKUX peakiui

—

2

THunel XUMHYECKUX peakiui

1|

PAKTHYECCKHE 3AHATUA

OK 02
OK 04

1

KonnuecTBeHHEBIE OTHOIICHUS B XUMUU

2

KonnuecTBeHHEBIE OTHOIICHUS B XUMUU

Tema 2.2.
DNEeKTPOIUTHIECK
ast TUCCOINAIUs U
HOHHBIA OOMEH

Copaep:xxanne y4eOHOro MatepuaJia

Jleknun

1

DNEKTPOTUTHYECKAS TUCCOLUAINS U MOHHBIHOOMEH

| DO | k| ek | N |

OK 02

2

3J'IeKTpOJ'II/ITI/ILIeCKa$I JUcconuanms 1 HOHHBIHOOMEH

PAKTHYECCKHE 3AHATUA

IIpoBenenue peakiyit HOHHOro 0OMeHa, OIpeNeIeHUe CPEIbI
BOJHBIX PACTBOPOB.

2

3aI[aHI/I${ Ha COCTAaBJICHUEC NMOHHBIX

peakuui

KonTpoabnas pabora Ne 1

CTpOCHI/Ie BCHICCTBA U XUMUYCCKHC PCAKIINU

Pazgen 3 Ctpoennu

CH

cBoOiicTBa HEOPraHNIe€CKUX BCHICCTB

Tema 3.1.
Knaccuduxanus,
HOMEHKJIaTypa U
CTpOeHHE
HEOPraHU4ECKUX
BEILIECTB

Conep:xanne y4eO0HOro MmaTepuasa

Jlexkmun

[Ipeamet HeopraHu4YeCKOM XUMUH.

—
Ll N N IS

OK 02
OK 04

Knaccuduxanms
HCOPraHNM4YCCKHUX BCIICCTB

o

1|

PAKTHYECCKHE 3AHATUA

—

HomenxnaTtypa HEOpraHHUECKHX BELIECTB

HomenxnaTtypa HEOpraHHUECKHX BELIECTB

Tema 3.2.
dusuko-
XUMHUYCCKHUC
CBOMCTBa
HEOPraHNYECKUX
BEIIECTB

Cojaep:xanune y4eOHOro MaTepuaJia

Jlexkmus

Mertamisl. O6ume pu3HIeCKUe B XMMHUYECKHE CBOHCTBA
METaJIIOB.

| ] 00|t [ | DO

OK 02
OK 04

Hewmerannsl. O0mue guzndeckne 1 XuMHYECKHE CBOICTBa
HEMETAJIJIOB.

XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIECTB (OKCHJIOB, THAPOKCUAOB, U JIP.)

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BelIecTB (KUCIIOT, CONeH U Jp.)

HpaKaneCKne 3AHATUA:

CocraBiieH1e ypaBHEHUM XUMUYECKUX PEAKLIUN C y4acTHEM
IIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX BEIIECTB, COCTABICHHUE
TEHOTUIIMYECKUX CXEM CKPELIUBAHUS
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CocraBnieHre ypaBHEHUM XUMUYECKUX PEAKLIUI C y4acTHEM
IIPOCTBIX U CJIO’KHBIX HEOPraHUYECKUX BEIIECTB, COCTABICHHUE
TEHOTUIHYECKUX CXEM CKPELIUBAHHS

Tema 3.3.
Wnentudukanms

Conep:xanne y4e0HOro MaTepuasa

HpaKaneCKne 3AHATUA:

NSRS

HEOPTaHUYECKUX
BELIECTB

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 IO XHMHWYCCKUM
CBOMCTBaM METAJIOB U HEMETAJJIOB, IO PAaCIlO3HABAHWUIO U
MOJIYUCHUIO COEIMHEHUM METaJIJIOB U HEMETAILJIOB.

OK 02
OK 04

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 IO XHMHWYCCKUM
CBOMCTBaM METAJIOB U HEMETAJJIOB, IO PAaCIIO3HABAHWUIO U
MOJIYy4YCHHUIO COSTMHEHUM METAJIJIOB U HEMETAILJIOB.

Kontpoabnas
padora Ne 2

CBoiicTBa HEOPTaHUYECKUX BEIECTB

Pasgen 4. CTpoeHne U CBOMCTBA OPraHUYEeCKHX BEUIECTB

24

Tema 4.1.
Knaccuduxanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX
BCILIECTB

Conep:xanne y4e0HOro MmaTepuasa

S

Jlexkmus

1

[losiBneHue U pa3BUTHE OPraHUYECKON XUMHUU KaK HayKU.

OK 02
OK 04

IlosiBiieHUE U pa3BUTHE OPraHUYECKON XUMHUU KaK HAayKU.

[Ipeamet opraHndeckoil XuMuu.

[Ipeamer opranndeckoit XuMuu.

HpaKTH'{eCKHe 3aHATUSA

HomeHknaTypa opraHM4ecKix COeIMHEHHH OTeTIbHBIX
KJ1accOB (HaCBIICHHbBIC, HEHACBIIICHHBIE U ApOMaTHYECKHE
YTJIEBOIOPOABI, CITUPTHI, PEHOIBI, aIbJeTHIbl, KETOHBI,
KapOOHOBBIE KUCIIOTHI U JIp.)

HomeHknaTypa opraHM4ecKix COeAMHEHHH OTeIbHBIX
KJ1accoB (HACHIICHHBIC, HEHACBIIICHHBIE U apOMaTHYeCKHe
YTJIEBOIOPOABI, CITUPTHL, PEHOIBI, aTbJETHIbI, KETOHBI,
KapOOHOBBIE KUCIJIOTHI U JIp.)

HomeHknaTypa opraHM4ecKix COeAMHEHHH OTeTIbHBIX
KJIacCOB (HACHIILICHHBIE, HEHACHIIIEHHBIE 1 apOMaTHYECKUE
YTJIEBOOPOABL, CITUPTHI, PEHOJBI, aJIbJCTHIbI, KETOHBI,
KapOOHOBBIE KUCJIOTEHI U JIp.)

HomenknaTypa opraHuueckux COeJUHEHUH OTAEIbHbIX
KJIaCCOB (HACBIIIEHHBIE, HEHACHIIIIEHHBIE M apOMATHYECKUE
YTIEBOJOPOIbI, CIIUPTHI, (DEHOIIBI, AlIbJETUIBI, KETOHBI,
KapOOHOBBIE KHCIIOTHI U JIP.)

Tema 4.2.
CpoiicTBa
OpPraHUYECKHX
COCIMHEHUM

Conep:xanne y4e0HOro MmaTtepuasa

=)

Jlexkmus

AN

1

PU3NKO-XMMHYECKHE CBOMCTBA OPraHUUECKUX COETUHEHUHN
OTAEJIBHBIX KJIACCOB.

OK 02
OK 04

2

KHCJIOPOACOACPKAIINE COSTUHEHUS (CITUPTHI U (EHOBI,
KapOOHOBBIE KHCIOTHI U 3(UPHI, ATIACTHUABI U KETOHBI, HKHUPHI,
yTIIEBOJIBI).

A3BoTcojiepKaIe coeTMHeHUS (AaMHHBI 1 aMUHOKHCIIOTHI,
OCIIKH).

A3BoTcojiepKalie coeTMHeHU (AaMHUHBI 1 aMUHOKHUCIIOTHI,
Oenkn).

1

AKTHUYCCKUC 3aHATUSA

1

CBolicTBa OpraHU4YEeCKUX COEAMHEHUN OTEIbHBIX KIJIACCOB

2

CBolicTBa OpraHU4YEeCKUX COEAMHEHUN OTEIbHBIX KIJIACCOB

Tema 4.3.
Unentudukanms
OpPraHUYECKHX

Conep:xanne y4e0HOro MmaTepuasa

Jlexkmus

1

buooprannueckue coequHEHUS

ik [N | OO [ ek | ek | N

OK 02
OK 04
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BEIIIECTB, UX 2 | buooprannueckue coeAMHEHUS 1
3HAYCHUE U
IpUMEHEHHE B
GEITOBOI 1 3 | Ponp opranndeckoil XMMHUH B peIICHUH TIPOOIIEM 1
SHEpPreTHYecKoil 6e30MacHOCTH, B pa3BUTHH MEIULIUHEI,
TPOH%OHCTBGHHO CO3/1aHUH HOBBIX MaTEPUaJIOB, HOBBIX MCTOUHUKOB dHEPIUU
1 ACATENBPHOCTH 14 | Ponp, opranmueckoit XMMUM B pelieHHH po6iemM 1
1CJI0BCKA JHEepreTUdeckoi 6€30MacHOCTH, B pa3BUTUU METUIIHHEI,
CO3/1aHUH HOBBIX MaTEpUaAJIOB, HOBBIX MCTOUHUKOB dHEPIUU
IIpakTHyeckne 3aHATUS 2
1 | Unentudukanus opraHn4ecKuX COeANHEHUH OTeIbHbIX 1
KJIACCOB
2 | UnenTudukanms opraHudecKux COCAUHEHU OTIEIBHBIX 1
KJIACCOB
KonTtpoabHnas CTpyKTypa 1 CBOHCTBA OPraHUYECKUX BEIECTB
padota Ne3 2
Pazgen S Kunerndeckue u TepMoJUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA 14
XHMHYECKHX peakuuii
Tema 5.1. Conep:xanne y4e0HOro MmaTepuasa 4
CxkopocTb Jlexnust 2
XUMHYIECKUX 1 | CkOpOCTh XUMHUYECKHUX peaKuuit 1 OKO1
peaxkuuil. OK 02
Xumuueckoe OK 07
paBHOBecue 2 | XuMudeckoe paBHOBECHE 1
IIpakTHyecKkne 3aHATUS 2
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN HA aHAJIU3 1
(haKTOPOB, BIMSIOMINX HA H3MEHECHUE CKOPOCTH XUMHUUECKON
peakuuu
2 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33JaHUI HA aHAIIU3 1
(haKTOPOB, BIMSAIOMINX HA H3MEHECHUE CKOPOCTH XUMHUUECKON
peaxkuu
Pazgen 6. PacTBopsl 6
Tema 6.1. Copaepxanne yueOHOro MmaTepuaJia 6
IMonsTre 0 Jlekums 4
pacTBOpax 1 | PacTBopenue Kak (pU3NKO-XUMUUYECKHUH ITPOLIECC 1 OKO01
OK 02
OK 07
2 | PacTBopeHMe Kak (PU3NKO-XMMUYECKHUI Mporecc 1
3 | IIpaBuia 3KOJIOTUYECKH LIENECO00Pa3HOTO OBEACHHS B OBITYH 1
TPYZAOBOM JEATEIBHOCTH B LIENSIX COXPAHEHHS CBOETO
3/10pOBbs U OKPY>KaIOLIEHN MPUPOJHON Cpeibl; ONIaCHOCTh
4 | IIpaBwiia 3KOJIOTHMYECKH 1IeTIECO00Pa3HOTO TIOBEJCHHUS B OBITYH 1
TPYAOBOM JEATEIBHOCTH B LIENAX COXPAHEHUS CBOETO
3/10pOBbsI U OKPY>Karolllel IPUPOJTHOM cpesibl; OAaCHOCTh
BO3/JEMCTBUS Ha JKUBBIE OPraHU3MBI OIPEACICHHBIX BEIIECTB.
IIpakTHYeckoe 3aHATHE 2
1 Pemenve npakTuko-opUEeHTUPOBAHHBIX PACUETHBIX 3alaHUM 1
Ha PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOM U
IIPOU3BOCTBEHHOMU AEATENIBHOCTU YEI0BEKA
2 Pemenne npakTuko-opUEeHTUPOBAHHBIX PACUETHBIX 3alaHUM 1
Ha PacTBOPHI, UCTIOJIb3yEMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOH JIEATEIILHOCTY YEI0BEKA
Tema 6.2. Copepxanue y4e0HOro MaTepuaJia 4
IIpakTnyeckue 3aHATHS 4
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UccnenoBanne 1 [Ipurorosnenue pacTBOpoB 1 OKO1
CBOHCTB OK 02
pacTBOpoB OK 07
2 [IpuroToBneHue pacTBOPOB 1
Pemenue 3aa4 Ha IPUTrOTOBJIEHUE PACTBOPOB 1
4 Pemenue 3aa4 Ha IPUTrOTOBJIEHUE PACTBOPOB 1
Paznen 7 Xumus B ObITY U IPOU3BOJCTBEHHOH AESITENbHOCTH YETIOBEKa 2
Xumust B 6biTy 1 | CozmepxaHue yueOHOro MaTepHana 6
npou3BocTBenHo | IPAKTHYECKOE 3aHATHE 2
i mestenpHOCTH || ITouck u aHamu3 KeHCOB O MIPUMEHEHUH XMMHUYECKUX BEIIECTB(U
qeoBeKA TEXHOJIOTHUH C y4eToM Oyayuiei mpodecCHoHATLHON
JACATCIIBHOCTH I10 TEMaM
2 3amuTa keiica: IlpeacrasiaeHue pe3ynbTaToB PELICHUS
KelCoB (BBICTYIIJICHHUE C NPE3CHTaluei
IIpomexyToun JuddepeHpoBaHHEIA 3a4eT
as aTTecTanus
Beero o 72 | 3438
JUCIHMITIIMHE
Bcero 72
2.4.Conep:xanue pa3aeioB y4eOHO TMCUUILINHBI
2.4.1. 3aHATHS JIEKIMOHHOTO THIA
Ne | HammenoBauwme Conepsxanue paszzena ®opma
pa3 | pasjena/TeMbl TEKYILl
ac ero
Ja KOHTPOJIS
1 2 3 4
2 cemecTp
1 Pazgen 1. Ocnossl | CoBpeMeHHas MOJIEITb CTPOCHUS atoma. | Y, T
CTPOEHHS BellecTBa CHUMBONMHYECKUI S3BIK XUMHHM. XHUMHUYECKHH 3JIE€MEHT.
OnekTpoHHas KoHQurypauuss aroma. Kiaccudukanus
XUMUYECKHX  JJeMEeHTOB  (S-,  p-,  d-DIEMEHTHI).
BanenTtHele anexTpoHbl. BaneHTHOCTb.  DnekTpoHHAs
pupoa XUMHUUYECKOMN CBSI3H.
ONeKTpOoOTPULIATENbHOCTh. BHIBI  XUMHUYECKON  CBSI3U
(xoBaneHTHas, WOHHAs, MeTaJUIM4YecKas, BOJOPOJIHAas)
1 ciocoObl ee 00pa3oBaHus
2 Pazgen 2. Knaccupukanuss W THIBI XHUMHYECKUX peakuuid c |V, T
XuMHYecKne ydacTHeM  HeopraHumueckux  BemecTB.  CocraBieHue
peakunu ypaBHEHUI peaxkuui COEJINHEHUS, pa3noxKeHus,

OKHCJICHUA-BOCCTAHOBJICHH.

KUBHECACATCIIBHOCTU OPraHU3MOB

3aMemieHus, oOMeHa, B T.U. peakuid  TOpeHwus,

YpaBHeHus OKHCJIEHUS-BOCCTAHOBJICHHUS. Crenenn
OKHCIICHUS. Oxucanrens u BOCCTaHOBUTEITb.
CocraBnenue u ypaBHHMBaHUE OKHUCIIUTEJIbHO-
BOCCTAHOBHUTENBHBIX pPEAaKIUNA METOJOM 3JIEKTPOHHOTO
Oamanca. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE  PEAKIUH
B pupoe, MIPOM3BOJCTBEHHBIX mporeccax u
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Teopuss  3iEKTpoONUTHUYECKOW  auccouuanuu.  MoHsl.
ONEKTPOIUTHI,  HEIEKTPONUTHL.  Peaknmuu  MOHHOTO
obmena. CocTaBieHHe  peakIuii  HOHHOTO  OOMEHa
IyTeM COCTABJIICHUS WX TONHBIX U  COKpAIICHHBIX
WOHHBIX  ypaBHeHUH. KHUCIOTHO-OCHOBHBIE  peaKIUU.
3ajaHust Ha COCTABJICHUE NOHHBIX PEAKITUI

Paznen 3 Ctpoenue u

CBOMCTBa
HEOPTaHUYeCKHX
BEIECTB

[Mpenmer Heopranuuveckodt  xumuu. Knaccudukanms
HEOPTraHWYECKUX  BemecTB. [IpocThle W CIIOXKHBIC
BemecTBa. OCHOBHBIE  KJIacChl  CIIOKHBIX ~ BEIIECTB
(OKCHABI, TUAPOKCHUIBI, KHUCIOTHI, COJH). B3anMocBs3b
HEOPTaHWYECKUX  BEMISCTB.  ArperaTtHble  COCTOSHUSA
BemlecTBa. Kpucrauinyeckue U aMop(dHbIC BelIeCTBa.

Tunsr KPUCTaJUTHYECKHUX pereTok (aTomHas,
MOJICKYJIIpHAsi, WMOHHAs, METaJuIMdecKas). 3aBHUCHUMOCTH
(bu3nIeCKUX CBOICTB BEIIIECTBA oT THTIA
KPUCTaJUTMYECKON peIIEeTKY. 3aBUCUMOCTH
XUMUIECKOM aKTHBHOCTH BEIIECTB oT BHJIA
XUMHUUYECKOMN CBSI3U 51 THUIIA KpUCTAJLUTUYECKOUN
PEIIEeTKH. IIpuumnbl MHOT000pa3us BEIIECTB.
Metamnel.  OOme  Qu3uueckue U XUMHUYECKHE
cBoiictBa MeTawioB. CnocoObl TONy4YeHHS. 3HAYCHHE
METaJlJIOB u HEMETAJIJIOB B IpUpoe u
KUBHENIEATCITLHOCTH YeoBeKa u OpTaHU3MOB.

Kopposusi  MeTayuioB:  BUABI  KOPPO3UH,  CIIOCOOBI
3alIUTBl  MeTauIoB OT Kopposuu. Hemeramnsl. OOmme
¢u3nuecKkue W XUMHYECKHE CBOWCTBA HEMETAILIOB.
Tunuunble cBoiicTBa HemeTtawwioB [V- VI  rpynm.
Knaccudukanus u HOMEHKJIaTypa COETMHEHUH
HeMeTalioB. KpyroBopoTel OHOTEHHBIX JJIEMEHTOB B
npupoge. XHUMHUYECKUE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYEeCKNX  BEIeCTB  (OKCHAOB, THIPOKCHIOB,
KHCIIOT, cojedl u np.). 3aKOHOMEPHOCTH B HM3MCHCHHUU
CBOMCTB TMPOCTBIX BEIIECTB, BOAOPOAHBIX COEIUHEHMUI,
BBICIINX OKCHIOB ¥ THAPOKCHJIOB

v, T

Paznen 4. CtpoeHue
U CBOIICTBA
OpraHuYecKux
BellleCTB

[losBnenue u pa3BUTHE OPraHUYECKOM XHUMHHM Kak
Hayku. IIpenmer opranmdeckoil xumuu. MecTto H
3HAYCHUE OpPraHu4eCcKOn XUMUHU B cUCTEME
€CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHE KaK MOPANOK  COEAUHEHUS
aTOMOB B  MOJIEKYJ€ COIJIaCHO HX  BaJEHTHOCTH.

OcHoBHBIE MIOJIOKEHUS TEOpUH XUMHYECKOTO
CTpOCHUS OPraHUYECKUX COEIMHEHHU AM.
byrtneposa. VYriepoaHblit CKeJIeT OpraHu4ecKOin
MOJIEKYJbl.  3aBHUCHMOCTb  CBOWMCTB  BEHIECTB  OT

XUMUYECKOTO  CTpoeHus  MoJleKyl.  M3omepus u
HU30MEPBI.
[MonstTie o  ¢yHKOWMOHANBHOH  Tpymme.  Paaukan.

ITpuHIUIEl KaccupuKamum OpraHU4eCKUX
COEIMHEHUM. MexnayHapoHas HOMEHKJIATypa u
MPUHIIUIIBI HOMEHKJIATYpBI OpraHU4eCKUX
COEIMHEHHM. Ionsatne 00 a30TCOICpIKALUX

COCOAUHCHUAX, GI/IOHOFI/I‘IGCKI/I AKTHUBHBIX BeUIeCTBax
(yrameBopax, *upax, Oeskax u Jip.),

Y, T
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BBICOKOMOJIEKYJISIPHBIX COCIMHEHHSIX (MoHOMeED,
MOJIMMEpP, CTPYKTYpHOE 3BeHO). DH3HKO- XHMHUUYECKHE
CBOWCTBA  OPraHMYECKHX  COEAMHEHMH  OTIENIbHBIX
KJIacCoB (ocobenHoOCTH KJaccupuKauu u
HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHUECKHH psili |
obmas Qopmyna; wuszoMmepusi; (U3UUECKHE CBOWMCTBA;
XHMHUYECKHE CBOIICTBA; CIOCOOBI MOy YCHUS ):
MpeAeIbHBIE YIICBOAOPOALI (aJKAHBI W IMKJIOATKAHBKI).
lopenne meraHa Kak OJWH M3 OCHOBHBIX HMCTOYHHKOB
TeIUla B  NPOMBIIIIEHHOCTH W Obity.  CBolicTBa
MPUPOJHBIX  YTJIEBOJOPOZOB, HAXOXJIEHHE B IPHPOJE
Y IPUMEHEHHE alTKaHOB;

- HempeAenbHbIE (aJTKEHBI, AIKWHBI W aQJKAJAWCHBI) H
apoMaTHYecKue  YIJIeBOJOpOIbl. [ OpeHue  aneruieHa
KaKk WMCTOYHHK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUIS
CBapKM M pPEe3KH METAJIOB, KHCJIOPOACOAEpIKaIIue

coeauHeHns  (CNUPTBI M (EHONBI,  KapOOHOBEIC
KACIOTBI H OSQUPHL, AIBIACTHIBI W KETOHBI, JKUPHIL,
YTIEBOBI). IIpakTHueckoe MIpUMEHEHNe

STWJICHTTIMKONS,  TiMiepuHa, ¢eHona. [IpumeHeHue
¢dopmanbaeruaa, ameTalbAerwsia, YyKCYCHOH KHCIOTHL.
Mpima Kak conM  BbICIIMX  KapOOHOBBIX  KHCIOT.
Moromue CBOICcTBa MBLJIa. azoTcojepKalue
coeMHEHNsT  (aMHUHBI W AMHHOKHCJIOTBI,  OCJKH).
BricokoMonekynspHble coeluHeHUs (CUHTETHYECKHEe H
OWONOTHYECKN-  aKTHBHBIE).  MoHOMep,  TonuMmep,
CTpyKTypHOE 3BeHO. llommmepuzanusi d3TuiIeHa Kak
OCHOBHO€ HaIPaBJICHHE €r0 MCIOIb30BAHUS.

r eHeTHYeCKas CBSI3b MEXITy KJIacCaMH
OPraHUYECKUX COEAUHEHUN.

buooprannueckue COCUHEHUS. IIpumeneHue u
Ouonoruueckas poib YTIIEBOJOB. Oxucnenue
YIIEBOAOB - MCTOYHUK OJHEPrUU JKUBBIX OpPraHU3MOB.

Obnacth  TpUMEHEHUS aMHHOKHCIOT. [IpeBpamieHus
OenKkoB TMUIIM B oOpranm3Mme. buornormueckne QyHKIUN
OenkoB.  buomormueckwme — QyHKuum  kupoB.  Poib
OpraHMYecKOW XHMHUHM B pEIIeHHH NpoOieM NHIIEBOH

0e30macHOCTH

Paznen 5 CKOpOCTh  pEakIluu, €€ 3aBUCHUMOCTh OT pa3nuyHbx |Y, T
Kunernueckne n (baxTopoB: HPUPOBI pearupyromumx BEILIECTB,
TePMOAUHAMHUYECKH KOHLIEHTpAllUM PEearupyrolux BeEIIEeCTB, TeMIEpaTypsl

€ 3AaKOHOMEPHOCTH U TUIOLIAJM PpPEaKUMOHHON TOBEPXHOCTU. TerioBble
MPOTeKAHUSA 3 PeKTH XHUMUYECKUX peaxuui. JK30- u
XHMHYECKHX SHJOTEPMUYECKUE, PEAKLIUU.

peaxkuuii ObparumocTh peakiuid. XHMHYECKOE pPAaBHOBECHE H

€ro CMeIIeHHEe TOoJ JeWCTBHEM pa3lIu4YHBIX (aKTOpPOB
(KOHLIEHTpAIUsl peareHTOB WM MPOAYKTOB PEaKIIHH,
JaBJICHHE, TeMIlepaTtypa) Ul CO3JaHHS ONTHMAaJIbHBIX
YCJIOBUI IIPOTEKAHUS XUMHUYECKUX IIPOLIECCOB.
ITpunnun Jle [larense
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6 Paznen 6. PactBopsl. | PactBopenne  kak  ¢usuko-xuMuueckuii  mpomecc. | YV, T
PactBOpsHI. Crnioco0st IIPUTOTOBJICHHUS pacTBOpPOB.
PacTBOpuMOCTS. MaccoBas JIOTIst PacTBOPEHHOT O
BemiecTBa. CMBICHT TOKa3aTens MpeAeNbHO JIOMYyCTHMOM
KOHIIGHTpAIllMM W  €ro  HCIIONb30BaHHWE B  OIEHKE
9KOJIOTHYECKOHOE30IaCHOCTH.
[IpaBuna 3KOJOTMYECKH II€JIecOO00pa3sHOro  IMOBEICHUS
B OBITY M TPYAOBOH JAEATEIBHOCTH B WENSAX COXPAHCHUS
CBOEr0 3I0POBbSl U OKPYXKAIOIIEH MPUPOJHOM CpEnbI;
OMACHOCTh  BO3ACHCTBHS  HA  JKUBBIE  OPraHU3MBI
OTIpe/IeTICHHBIX BEIECTB.
Pemenne MPAKTUKO-OPUEHTHPOBAHHBIX pacyeTHBIX
3aJlaHdid HA PaCTBOPHI, HCIOIB3YEMbIE B OBITOBOH U
MIPOU3BOACTBEHHOM JIESITEIbHOCTH YEIOBEKa
7 Pa3zgen 7 Xumusa B Hogeitimue  moctwkenus  xumuueckod  Hayku  u | T,KP
OBITY U XMMHUYECKOW TEeXHOJNOTUH. Poib XuMuM B obecnieueHHH
NPOM3BOACTBEHHOM JKOJIOTUYECKOH, SHEPreTUYECKON u MULIEBOI
AeATeJbHOCTH Oe3omacHOCTH, pa3BUTHM MeAunuHbL. [IpaBmna mowucka
YyeJioBeKa W aHanM3a XUMHYECKOW WHGOpMAMKM W3 Pa3InIHBIX
WCTOYHUKOB (HayuyHass u YyueOHO-HAydHas JIATEpaTypa,
CpeicTBa MaccOBOM HH(OpMaIyu, ceTs MHTepHeT)
[Mpumeuanwue: T - TecTupoBanue, Y - yctHbld onpoc, KP - koHTposbHas pabora
2.4.2. 3aHATHS CeMMHAPCKOTO TUIA
HE IIPEAYCMOTPEHBI
2.4.3. IIpakTHyeckne 3anaTHd (JlabopaTopHbIe 3aHATHSA)
Ne HaumenoBanue Coneprkanue pasaena ®dopma
pas pasnena/TemMbl TEKYILETo
Jien a KOHTPOJIS
1 2 3 4
2 cemecTp
IIpakTH4yeckne 3aHATHSA
1 Pa3nea 1. OcHoBBI Pemenne 3amaHuii  Ha  HMCNONB30BaHUE  XUMHUYeckou | Y, T

CTpOEeHHs
BeIIeCTBA»

CHUMBOJINKM W HAa3BaHUI COEIMHEHUN 110 HOMEHKJIATYpE
MEXIYHApOIHOIO coro3a TEOPETUIECKOMH u
MPUKJIAJHON XUMHUM W TPUBHAIBHBIX Ha3BaHUM  AJs
COCTaBIICHUST ~ XHMHYECKUX  (OpMyNT  JBYXaTOMHBIX
coeqMHEHNH (OKCUAOB, CyIb(QUAOB, THIPUIOB U T.I.) U
JIPYrMX  HEOPTaHWYEeCKHX  COEIUHEHMH  OTAEIbHBIX
KJIaCCOB.

[IpakTHueckne 3ajaHUsl Ha YCTaHOBJIEHHME CBSI3U MEXKAY
CTPOGHHEM  aTOMOB  XHMHYECKHMX  JJEMEHTOB U
MEePUOANYECKUM  U3MEHEHHEM  CBOHCTB  XHMHYECKHX
9JIEMEHTOB U WX COEIMHEHHMH B COOTBETCTBHUH C
MOJIO’KEHUEM

Ilepuonnyeckoit CHUCTEMBI. cocraBa BCIIIECTB
MOJIEKYJIAPHOW  CTPYKTYypbl.  3akOH  ABOTagpo U
CJIEJICTBUS U3 HETO.
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2 Pazgen 2.

XuMuuyeckue
peakuumn»

Pa3nen 3 Ctpoenue

" CBOIiCTBa
HEOPraHUYeCKUux
BellleCTB

KonunuecrBennsie orHOmeHus B xuMud. OcHoBHbBIE Y, T

KOJIMYCCTBCHHBIC 3aKOHBI B XHMMHUHM HW  PACUCThBl II0
YpPaBHEHMSIM XUMHUYECKUX peakunid. Monb Kak eauHula
KoJIM4ecTBa  BemiectBa. MoJsipHass — Macca.  3aKOHBI
COXpaHEHUsI MacCbl H DHEPruu. 3aKkoH ABOTaapo.
ModsipHbIit 00bEM ra30B.

OTHOCHUTENLHAS IINIOTHOCTH ra3oB. Pacuetn 110
YpaBHCHUAM XHUMHUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM
Maccel, o0bema  (HOPMaJbHBIE  YCIIOBHSA)  Ta3o0B,
KonmuecTBa  BemecTBa OOpasen  pemieHUs  3agadyu:
Boruncnmure o0beMBl BoOpoOpoAa W Kuciopoja  (HU.y.),
KOTOpble 00pa3yroTcs Mpu paznoxeHun90

I BOJBI.

. Jawmo: m - 90r. Y=nro * VaV- O ? 2 H2+ 02= 2H20
V-H ? x x 90r4r 36r 36r

Hio(0)=\36r.= V= * 22 4n=Hio(H)= \4r.= V= *22 4n=

5. Beiunciienue MaccoBou JIOJIA 1 MacChl
PacTBOPEHHOT'O BEIECTBA(PACTBOPHUTETIS).

B Boze maccoit 200 T pacTBOPHIN TOBAPEHHYIO COJIb

Mmaccoit 50 T.

BrranciuTe MaccoBylO J0JI0 TTOBAPEHHOH COJH B
MOJy4YeHHOM pacTBope. JlaHo: Pemennel. [Jns
peleHns 3a1a4k UCTIONb3yeM (HOpMYJIbL:

m(NaCl)=50r

\y(8-Ba) = :

T(H20)=200T

Haiitu T(p-pa) = 1(B-Ba) + T(p-1s1).\y(YI'aC1l)

2. OmpenenseM Maccy pacTBopa:

m(p-pa) = m(NaCl) + 7(I110) = 50 r + 200 r =250 1.

3. OmpexensieM MacCOBYIO JOJIO COJIA B PaCTBOPE:
w(NaCl) = =0,2 (20%).
Omeem:  MaccoBas JI0JIsl IOBApPEHHOH COJU B
nosryyeHHOMpacTBope cocrtanisier 0,2 (20%).
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1 HomeHknaTypa HEOpPraHHYeCKHX BEIIECTB: Ha3BaHHUE
BEIIECTBA HCXOAS M3 HMX XUMHUYECKOW (HOPMYJBI MU
COCTaBICHHE  XHMHYECKOW  (QopMynsl  uCXons U3
Ha3BaHMs BemiecTBa 1o MexayHapoaHoit (MIOITAK)
WJIM TPUBHAJIBHOM HOMEHKJIATYpE.

Penrenne mpakTHdeckux 3alaHMd O  KiacCU(HUKAIWH,
HOMEHKJIAaType u XUMUYECKUM bopmynam
HEOPraHUYEeCKUX BELIECTB Ppa3yInyHBIX KJIACCOB
(yrapueli ra3, yrJeKHCIbIH ra3, aMMHak, ramieHas
WU3BECTb, HETalleHas  W3BECTb, IIMTbEBas coja H

JIPYTHX): Ha3bIBAThH u COCTABJISTh (bopmyIIBL
XUMUYECKUX BEIIECTB, ONPEACHATh IPHUHAIIEKHOCTD K
KJIacey.

Hctounuku XUMHYECKOH uH(pOpMAIUH (cpencts
MaccoBod uWH(oOpManuu, ceTb VHTEepHET U JOpyrue).
ITouck UHPOpMaITUH 1o Ha3BaHUSM,
uaeHTudukaropam, CTPYKTYPHBIM hopmynam

CocraBneHue  ypaBHEHUH  XMMHYECKHX  pEaKIMil ¢
y4acTHEM  TPOCTBIX M CJIOXKHBIX  HEOPraHHYECKHUX
BELIECTB: METAJJIOB M HEMETAJIJIOB; OKCHJIOB METaJIOB,
HEMETAJIJIOB u aM(pOTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBaHMH H  aM(OTEPHBIX
TUJPOKCUJIOB; HEOPraHUYECKHUX coJiei,
XapaKTEPU3YIOIIMX UX CBOKWCTBA.

Pemenne  mpakTHKO-OPMEHTHPOBAHHBIX  TEOPETHUYECKUX
3aJlaHMd  Ha  CBOMCTBA,  COCTaB,  IIOJy4eHUE U
0e30omacHoe MCIOIb30BAHNE BAKHEHIIINX

Y, T

HEOPTraHMYECKHX BEIIECTB B OBITY H  TNPaKTHYECKOH
JESITEIbHOCTH YEI0BEKa

Pasnen 4. CtpoeHue
U CBOiiCTBa
OpraHuvYecKux
BEIIECTB»

HomeHnknaTypa OpraHMYeckMX COEAUHEHMH OTAEIbHBIX
KJIaCCOB (HachIILIEHHBIE, HEHACBIILICHHbIE u
apOMAaTHYECKUE  YIJIEBOJOPOJBI,  CIUPTHL,  (DCHOIIBI,
aNnbIeTUAbl, KETOHBI, KapOOHOBBIE KHCJIOTHI H  [p.)
CocraBreHue TONHBIX W COKPAIIEHHBIX CTPYKTYpPHBIX
¢dopMyNn OpraHMYecKHX BEHIECTB OTICNBHBIX KJIACCOB,
HCHONB3Ysl HMX HAa3BaHHUSd [0 CHCTEMaTU4YECKOH H

TPUBHAILHON HOMEHKJIaType (3THNEH, ALlCTUJICH,
mmnepuH, GeHon, QopManbaeTH, YKCYCHas KHCJIOTa,
TJIALUH). Pacuersl IpocTenmen (bopmyIBl

OPTaHWYECKOW  MOJICKYJBI, HCXOAI W3  JJIEMEHTHOTO
cocrana (B %)

Y. T

Paznen 5
Kunernueckue u
TEePMOANHAMMYECKH
€ 3aKOHOMEPHOCTH
NMPOTEKAHUS
XHMHYECKHUX
peaxkumin

PemeHue  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  Ha
aHanu3 (aKTOpOB, BIMSIONIMX HA HM3MEHEHHE CKOPOCTH
XUMUYECKOM peakuuu, B T.4. C IMO3ULUH 3KOJOTUYECKU
1esnecooOpasHOro  MOBEACHUST B OBITY M TPYIOBOH
JEATENbHOCTH B LEISAX COXPAHEHUS CBOErO 3J0POBbI U
OKpYy>Karollled NpUpoOaHON Cpeibl.

PemeHue  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  Ha
npuMmeHenue npuHuuna Jle-Illatense pyg HaxoxaeHUA
HalpaBJI€HUs  CMEILIEHUS  PAaBHOBECHS  XUMHYECKOU
peaknuu U aHamu3 (GakTope B, BIUSIOIIMX HAa CMEICHHE
XMMU4ecKoro paBHoBecus "(E' #2)

VY, Kp

™(p - pa)
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6 Pa3nen 6. PactBopbl | [IpuroroBieHue pacTBOPOBY. vV, T
[IpuroroBieHne pacTBOPOB 3amaHHON (MaccoBoil, %)
KOHIEHTpaIIH (c MIPaKTUKO-OPUEHTHUPOBAHHBIMU
BONPOCAMH) M OIpEJIeIeHne Cpeabl BOJHBIX PAacTBOPOB.
Pemenue 3aj1a4 Ha MPUTOTOBJIEHHUE PACTBOPOB

ITouck m aHanu3 KeMCOB O NPUMEHEHUM XHUMHUYecKHX |Y, KP
BEILIECTB u TEXHOIOT U C Oymyreit
npodeccuoHATEHOR TeMaM:

7 Pasnpen 7

Xumus B ObITY 1
NPOU3BOACTBEHHOM
eI TeJbHOCTH
YeJIOBeKa))

Y4€eTOM
ACATCIBbHOCTU 10
BaKHEHNIINE
KOHCTPYKI[HOHHBIE
KepaMuKa, MaTepHalIbl It
HaHOMaTepHabl, BOJIOKHA,
SHEPTUH, OpraHMYecKue W MHUHEpaJbHbIC YAOOpeHus,
JICKaPCTBCHHELIC BCUICCTBA, GBITOBEUI XUMHUAL.

3amura: llpencraBieHue pe3ylbTaTOB PEUICHHs KEHCOB
B (hopMe MUHH-OKJIA/Ia C MPE3CHTaIeH

CTPOUTEIIbHBIE
MaTepHaIbl,

MaTepHuaIbl,
Kpackw, CTEKJIO,
3NEKTPOHUKH,

TCKCTHIIBHBIC HNCTOYHHUKH

2.4.4. Conep:xaHue caMOCTOSTENbHON padoThI

CamocTosiTeibHAas padoTa He MPe1ycMOTPeHa

CTyneHTs! U1 TOTHOIIEHHOTO OCBOCHUS YI€OHOTO Kypca MTOJDKHBI COCTaBIISAThH KOHCIIEKTHI KaK
MIPU IPOCITYIIUBAHUHN €TI0 TEOPETUICCKON (JICKIIMOHHOM) YacTH, TaK U MPH MOJTOTOBKE K
npakTudeckuM (1abopaTopHBIM) 3aHATUIM. JKeIaTeIbHO, YTOOB KOHCTIEKTHI JICKITHI 3aITUCHIBAIIUCEH B
JIOTUYECKOM MOCTIEA0BATEIFHOCTH U3YUEHHUS Kypca U COACPKAIUCH BOJTHON TETpaIH.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlnst u3ydenusi XMMUH PelyCMaTpUBACTCs NCTIONb30BAaHKUE B y4EOHOM MPOIIECCe aKTHBHBIX U

MHTEPAKTHBHBIX (POPM MPOBEIICHNUS Ay TUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI CIIEIbI0 (OPMHUPOBAHHUS

U pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YYaIOIINXCAL.

B mnpomecce o0ydeHHss HpPUMEHSIOTCS 00pa30BaTeNbHbIE TEXHOJIOTUH PAa3BUBAIOLIET0 M MPOOIEMHOrO
oOyuenusi. O0s13aTerneH 1abopaTOPHBIH NPAKTUKYM 10 pa3iesaM AUCIUILIHHEIL.

B yueOHOM mporiecce Hapsay ¢ TpPAAUIMOHHBIME 00pa30BaTEIbHBIMH TEXHOJOTHUSIMH HCIOJIB3YOTCS
KOMITBIOTEPHOE TECTUPOBAHKE, TEMATHYCCKUE MIPE3CHTAIINHN, HHTCPAKTHBHBICTEXHOJIOTHH.

3J1.00pa3oBaTe/ibHbIC TEXHOJIOTHH MPU NMPOBeIeHNHU JEeKIUH

Ne Tema Bupl npuMeHsieMbIxX Koi-Bouac
00pa3oBaTeIbHBIX TEXHOJIOTHHA
1 2 3 4
Paznen 1. O0was u Heoprannveckas KomneroTepHble cuMysiu, 2
1 | xumus IPYMIOBbIE TUCKYCCHH, pa3oop
KOHKPETHBIX CUTyaluil
Tewma 1.1. OcHOBHBIE TOHATHS U KomneroTepHble cuMysiu, 2
2 | 3aKOHBI TPYIIOBBIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTYyalni
Tema 1.2. Ileprognueckuii 3aK0H U KomneroTepHble cuMysium, 2
3 | [lepuoanueckas cucreMa XUMHUYECKHUX IPYNIOBbIE TUCKYCCHH, pa3oop
anemenToB /. 1. Menneneesa u KOHKPETHBIX CUTyaluil
CTpOEHHE
aToMa
Tema 1.3. Ctpoenue BeliecTBa KomneroTepHble cuMysium, 4
4 TPYIIOBBIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTYyalui
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Tema 1.4. Bona. PactBopsl.

KomnbioTepHbie cuMymsium,

5 | DnexTpoIuTHYeCKas IUCCOLHAIUI IpyMIOBbIE JUCKYCCHH, pa3oop
KOHKPETHBIX CUTyalui
Tema 1.5. Kimaccuduxkanus KomnbroTepHble cuMymsum,
6 | HEOpraHMYECKHUX COeIUHEHHH U uX IpyMIOBbIE JUCKYCCHH, pa3oop 2
CBOMCTBA KOHKPETHBIX CUTyaluil
Tema 1.6. Xumnueckue peakiiuu KomnbroTepHble cuMymsiumy, 4
7 IPYMIOBBIE TUCKYCCUH, pa3oop
KOHKPETHBIX CUTyalui
Tema 1.7. MeTtanisl 1 HEMETaJUTBI KomnbroTepHble cuMymsiumy, 2
8 IPYMIOBBIE TUCKYCCUH, pa3oop
KOHKPETHBIX CHTYaIlUil
Paznen 2. Opranudeckas XuMus KomnbroTepHble cuMymsiumy, 2
9 IPYMIOBBIC TUCKYCCUH, pa3oop
KOHKPETHBIX CHTYaIlni
Tema 2.1. OcHOBHBIE TIOHATHUS KoMnberoTepHbIe CUMYJISLINN, 2
10 | opraHn4ecKONXMMHHU U TEOPHUS TPYIIOBEIE JUCKYCCHHU, pa3dop
CTPOEHUsI OPraHUYECKUX COSAHHEHHUN KOHKDPETHBIX CHTYyallui
Tema 2.2. YriaeBomopoasl U UX KoMmbproTepHbie CUMYJISIINN, 2
11 | npupOIHBIEUCTOYHHUKH IPYIIOBEIE JUCKYCCHHU, pa3doop
KOHKPETHBIX CUTYyalUi
Tewma 2.3. Kucnopoaconepxarime KomnbroTepHbie cuMysIug, 2
12 | oprannveckue coeTUHEHUS TpYIIOBEIE JUCKYCCHHU, pa3doop
KOHKPETHBIX CUTyalui
Ne | Tema Buapl npuMeHseMbIX Koma-Bouac
00pa3oBaTeIbHBIX TEXHOIOTHHA
Tewma 2.4. Azorconepxariye KomnbroTepHble cumMymsum, 4
13 | opranugeckuecoenunenus. [lonumepst IPYMIOBBIC TUCKYCCHH, pa3oop
KOHKPETHBIX CHTYaIlUi
3.2. Oo6pa3oBaTenbHble TeXHOJOTHH MPH NPOBeJeHUH NPAKTHYECKUX 3aHATHI
(1abopaTopHBIX padoT)
Ne | Tema Bunnr npumensieMbix | Kon-Bouac
00pa3oBaTeIbHBIX TEXHOIOTHN
1 |2 3 4
IIpakTH4yeckoe 3aHATHE Ne 1 | KomnerorepHsle CUMYJISIYH, | 4
1 | «OcHOBHBIE MOHSTHS U 3aKOHBD) TPYIINOBBIE AMCKYCCHUH, pPa30op
KOHKPETHBIX CUTyalui
[IpakTrueckoe 3aHATHE No 2 |'pynmnoBeie  auckyccuu, pasdop |4
2 «PacueTHble 3aJlauM  HA HAXO0XJCHUE | KOHKPETHBIX CUTYyalN,
OTHOCUTENIBHOW MOJIEKYJIIPHOM MacChl, | KOMMYHHUKATUBHBIC TPEHUHTH
OIIPEJEIICHHE MacCcoBOM JI0JIU
XMMUYECKUX 3JEMEHTOB B  CJIOXHOM
BEIIECTBEY.
ITpakTrnueckoe 3aHATHE Ne 3 | KomnbroTepHble CUMYJISLNH, 2
3 |«Ctpoenne aroMa W TEPUOJMUYECKHI | TPYIIOBHIE JUCKYCCHH, pa3dop
3akoH JI.W. Menneneesay KOHKPETHBIX CUTYaLUH
IIpakTrnueckoe 3aHATHE Ne 4 | KommnprotepHbie CUMYJISILHH, | 2
4 | «OcobeHHOCTH CTPOEHHMS | TPYIIIOBBIE  JTUCKYCCHU, pa30bop
3NEKTPOHHBIX 00omo4ex aTOMOB | KOHKPETHBIX CHTYallni

3JIEMEHTOB OOJIBIIMX TIEPpHUOI0B»
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IIpakTrueckoe 3ansTue Ne 5 Komnsrotepusie CUMYJISLINY,

5 | «lIpuroroBnenue CYCIICH3MH | pa300p KOHKPETHBIX CHUTYallui,
KapOoHaTa KaJIbIUS B BOJI€. | IEJIOBBIE U POJIEBBIE UIPbI
[Tomyuenue 3MYJIBCUU MOTOPHOTO
Mmacina. O3HaKOMJIEHHE CO CBOMCTBaMU
JIUCTIEPCHBIX CHCTEM»

[IpaxTrueckoe 3ansrue Ne 6 Komnsrorepusie CUMYJISILIUY,

6 | «OnexkTpoauTHYECKas IUCCOLUALMS. TPYINOBBIE AMCKYCCHUH, pPa30op
OIEKTPOJINTHI U HEITEKTPOJIUTHD» KOHKPETHBIX CUTyaluil
IIpakTrnueckoe 3aHATHE Ne 7 | KomnbroTepHbIe CUMYJISINH,

7 | «I[IpuroroBieHnne pacTBOpa 3a/JaHHON | KOMMYHHKaTHBHbBIE TPEHUHTH,
KOHIICHTPAIHI» pa3d0p KOHKPETHBIX CUTYAINH
IIpakTrnueckoe 3aHATHE Ne 8 | KomnbroTepHbie CUMYJISLINH,

8 | «Xumuueckue CBOICTBa KHCJIOT, | TPYIIIIOBBIE  JIUCKYCCHH, Pa30op
OCHOBAaHMM, COJIE B CBET€ TEOPHH | KOHKPETHBIX CUTyalUi
ANEKTPOITUTHYECKOMTUCCOITUAITIIDY
IIpakTrnueckoe 3aHATHE Ne 9 | KommrotepHsie CUMYJISALINH,

9 |«lonstue o pH pactBopa. KucnorHas, | rpynnoBble  JUCKyccHH, pa3dop
LIEJI0YHAs, HEWUTpaJIbHAs Cpena | KOHKPETHBIX CUTyalui
pacTBOPOB»

[IpaxTtrueckoe 3anarue Ne 10 «Metox KomnsrotepHsie CUMYJISLINH,

10 |snexTpoHHOrO OanaHca A TPYIIOBBIE JUCKYCCHU, pa3dop
COCTABJICHUS] YPABHEHUN KOHKPETHBIX CUTYyaluil
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxkuui»

IIpakTrnueckoe 3aHATHE Ne 11 | KomnbroTepHble CUMYJISLINH,

11 | «Ob6parumele u HeoOpaTHMBbIE | TPYNIOBbIE  IHUCKYCCHM, pa3bop
peakiuu. XUMHUYECKOe paBHOBECHE W | KOHKPETHBIX CUTyalUil
CIIOCOOBI €0 CMEIICHUSD)

IIpakTrnueckoe 3aHATHE Ne 12 | KomnbroTepHbIe CUMYJISLINH,

12 | «kMeTanmst u HEMETaJUIbI. | TPYIIIOBBIE  JIUCKYCCHH, Pa30op
3aBHCHMOCTh CBOWCTB TaJOT€HOB OT | KOHKPETHBIX CUTYyalui
WX  TIOJOKEHUs B  INEepUOJUYECKOM
CHCTEME)

[IpakTrueckoe 3anstue Ne 13 KomnsrotepHbie CUMYJIALINH,

13 | «M3roToBieHne Moeneit MOJIEeKyI TPYIINOBBIE AMCKYCCHUH, pPa30op
OpPraHWYEeCKUX BEIIECTB» KOHKPETHBIX CUTYaIHil
IIpakTrnueckoe 3aHATHE Ne 14 | KomnbroTepHbie CUMYJIALINH,

14 | «IlpenenbHbie u HeTpe/IeNbHBIC | TPYIIIIOBBIE  JAUCKYCCHUH, Pa30op
anudarnyeckne yIJ1€BOOPObL Y | KOHKPETHBIX CUTYyalui
HOMEHKJIaTypa aJIKaHOB»

[IpaxTrueckoe 3anarue Ne 15 KomnrerotepHbie CUMYJISLINH,

15 | «ComnpsikeHHbIE AHEHBI. XUMUUECKUE TPYIIOBBIE  JMCKYCCHH, pa3dop
cBolcTBa OyTanuena-1,3 u u3onpeHay KOHKPETHBIX CUTYyaIUi
IIpakTrnueckoe 3aHATHE Ne 16 | KomnbroTepHble CUMYJISLINH,

16 | «ITonyuenue u CBOWCTBA | TPYIIIOBBIC  JUCKYCCUH, pa30op
KHCIIOPOICOEPIKAIINX OpraHUYEeCKHUX | KOHKPETHBIX CUTYaIHil
COEIMHEHHI»

IIpakTrnueckoe 3aHSTHE Ne 17 | KomnbroTepHbie CUMYJISLINH,

17 | «Pemenne 3KCHEpUMEHTATIBHBIX 3a]ad | FPYIIOBBIE JUCKYCCHU, pa30op
Ha  WICHTH(HKALUIO  OPraHUYECKUX | KOHKPETHBIX CUTYaluH,
COETMHEHHH. Pacnio3snHaBanue | KOMMyHHKaTHBHBIE TPEHHHTH

mIacTMacC 1 BOJIOKOH)
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IIpakTrHueckoe 3aHATHE Ne 18 | KomnbroTepHbIe CUMYJISILUH, | 6

18 | «Ilomy4eHue v CBONCTBA ITOJIUMEPOB) TPYIIOBBIE JUCKYyCCHH, pa3bop
KOHKPETHBIX CUTYyaluil
JlaGopaTtopHoe 3aHATHE Ne 1. | KommnprotepHbie CUMYJISLUH, | 2
19 | UcmpiTanue pacTBOpOB KUCJIOT | TPYNITIOBBIE  JIMCKYCCUH,  paz0op
WHIUKATOpaMu KOHKPETHBIX CUTyaluil
JlabopatopHoe 3anstHe Ne 2. Peakuus | KommnbrorepHbie CUMYJISILUH, | 4
20 |3amemieHuss MeAM JKEJIe30M B PpAcTBOpPE | IPYMIIOBBIC  JMCKYCCHH, pa30op
MEIHOI0 KyIopoca. KOHKPETHBIX CUTYyaluil
JlaboparopHoe 3ansthe Ne3. 3akainka|KommnbroTepHble CUMYJISILUH, | 2
21 | OTIIyCK CTajH. IPYNIOBBIE  JHCKyccHHW, pa3bop
KOHKPETHBIX CUTYyaluil
JIabopatopHoe 3aHATHE Ne4. | KommbroTepHbie CUMYJISILUH, | 6
22 | O3HakoMIIeHHUE c KOJUICKIMEH | TPYNIOBBIE  TUCKYCCHH, paz0op
o0pa3rioB  HEPTH H TPOAYKTOB €€ | KOHKPETHBIX CUTyalui
nepepaboTKu.
JlaGopaTtopHoe 3aHATHE Ne5. | KommbroTepHbie CUMYJISIMY, | 4
23 |PacTBOpeHHME TIIUIEPUHA B BOJIC TPYIIOBBIE JUCKyCCHH, pa3bop

KOHKPETHBIX CI/ITyaIJ;I/Iﬁ

Hroro no kypcy

B TOM YHCJIE HHTEPAKTHBHOE 00y4YeHue™*

4. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YUEBHOM JUCIHTATIIIAHBI

4J1 MartepuajJbHO-TeXHUYECKAas1 0a3a, He00X0AUMAs /ISl 0CYLeCTBJIEHUS
00pa3oBaTeJIbHOI0 MPoIecca Mo TUCIUNIHHE

Peanuzariust yueOHOW AMCUMIUIMHBI XUMUS TPEOYET HATMUUS y4eOHOIro KaOuHeTa JIs
MIPOBEICHUS TCOPETUUSCKUX U MIPAKTHYCCKUX 3aHATUH U J1a00paTOPUIO COOTBETCTBYIOIIECTO PO,
Y4eOHbIl KaOMHET €CTECTBEHHOHAYYHBIX JUCIUIUIMH BKIIIOYACT:

1. MYJIbTUMEIUUHBIN IIPOEKTOP, IKPaH;

2. NEPCOHATBHBIN KOMITBIOTED;

3. BbIX0/ B IHTEpHET;

4. yueOHast MeOelb;

5. JI0CKa ydeOHas;

6. WntepaxtuBueiii 5xpan Hitachi FX-82 Star Board ,

7. [Ikad meOenpHBIl ¢ METOIUYECKUMH MaTepHaIaMu.

4.2.IlepevyeHb HEOOXOAMMOr0 MPOrPAMMHOTO OfecTedeHHsI

1. 7-zip (nuieH3us Ha aHr, http://www.7-zip.org/license.txt)
2. Adobe Acrobat Reade (siuriensus -

http s:// get. adob e. com/reader/? 1 oc=ru&promoi d=KL.XME)
3. Adobe Flash Player (munenzus -

http s:// get. adob e. com/reader/? 1 oc=ru&promoi d=KL.XME)
4. Apache Open Office (Jiutiensus - http:// www.openoffice.org/license.html)
5. Free Commander (aumeH3us -

https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%
d1%81/)

6. Google Chrome (yuiieH3us -
https://www.google.ru/chrome/browser/privacv/eula text.html)

7. Libre Office (B cB060HOM OCTYTIE)

8. Mozilla Firefox (sunensus - https://www.mozilla.Org/en-US/MPL/2.0/)
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5.IEPEYEHE OCHOBHOM ¥ JONOJIHUTEJIbHON YUEEHOM JIUTEPATYPHI,
HEOBXOJIMUMOM JJ151 OCBOEHUS TUCIUTLIMHBI

5J1 OcHoBHas TUTEpPaTypa

1. Adwunorenosa, 1. B. Xumust. ba3zoselit ypoBeHnb: 10—11 ximaccsl : y4eOHUK AJISL CPETHETO
obmiero oopasosanus / V. B. Audunorenosa, A. B. babkos, B. A. Ilonkos. - 2-e u3f., ucnp. u
notr. - Mockga : FOpaiit, 2023. - 290 c. - (O0mieo6pa3oBatenbhbiii k). - URL:
https://urait.ru/bcode/530422. - ISBN 978-5-534-16098-7. - TekcT : 37CKTPOHHBII

2. Xumus : ydyeOHUK 11 cpeaHero npodeccuonanbHoro oopasosanus / 0. A. Jlebenes,

I'. H. ®anees, A. M. l'ontyoes, B. H. [llanosan ; mox oomieit penakmueii I'. H. ®aneeBa. — 2-¢
3., mepepad. u gom. — Mocksa : U3marensctBo FOpaiit, 2024. — 431 c. —
(ITpodeccuonansuoe odpazopanue). — URL: https://urait.ru/bcode/537876. — ISBN 978-5-
9916-7723-3. — TeKcCT : 3NEeKTPOHHBIH

1.2 [lomoJsiHUTeJBHas JUTEpaTypa

1. MapteiaoBa, T. B. Xumus : yueOHUK ¥ IPAKTUKYM AJIS1 CPETHETO POQecCHOHATEHOTO
oOpasoanusi / T. B. MapteinoBa, U. B. Apramonosa, E. b. ['ogyHoB ; mox o0rieii penakiueit
T. B. MapTeiHOBOM. — 2-€ u31., uctp. u gon. — Mocksa : U3natensctBo HOpaiit, 2023. —
368 ¢. — (IIpodeccuonanbuoe oopazoranue). — URL: https://urait.ru/bcode/511690. — ISBN
978-5-534-11018-0. — TekcT : 2MEeKTPOHHBIN

5.3 Ilepuoguyeckue U3aHUA

1. Bectnuk Ilepmckoro yausepcuteta. Cepust : Xumus -
URL:https://e.lanbook.com/iournal/2463?categorv=3863

Bomnpocs ecrectBo3nanmst. - URL: https://e.lanbook.com/iournal/2310#iournal name
3nanue-cuna. - URL; http://biblioclub.ru/index.php7pageHournal red&iid=220412,

Hayka u »xwu3nb. - URL:http://biblioclub.ru/index.php?page=ioumal red&iid=441231.

VYueOHslii akciepuMeHT B o0pazoBanuu. - URL:https://e.lanbook.com/iournal/233 5#iournal name

A

5.4 TlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu « AHTepHETY,
HE00XOAMMBIX JIJISl 0CBOEHMS TMCUMILIMHBI

3BC «YnuBepcurerckas oubnmoreka ONLINE»: caiit. - URL:http://biblioclub.ru

OBC UsnarennctBa «Jlauby: caiit. - URL:http://e.lanbook.com

OBC «lOpaiity»: caiit. -URL:https://urait.ru/

OBC «BOOK.ru»: caiit. - URL: https://www.book.ru

OBC «ZNANIUM.COMp: caiit. - URL: https://www.znanium.com

Ba3bl nannbix kommanuu «Mct Beioy: caiit . -URL: http://dlib.castview.com

Hayunas snextponnas 6ubnmnoreka «eLabrary.ruy: caiit. - URL: http://elibrary.ru/

OnextpoHHas 6udnnoreka "M3narensckoro noma "I'pedennukon". - URL:

http://www.grebennikon.ru/

9. VYuusepcuterckas uandopmanuonnas cucrema POCCUSA (YUC Poccust). - URL:
http://uisrussia.msu.ru/

10. "Jlexropuym TB" - Buneonekuuun Benyumx JektopoB Poccun. - URL: http://www.lektorium.tv/

11. ba3a yueOHBIX TUIAaHOB, YY€OHO-METOAMUECKUX KOMIUICKCOB, MyOIMKaUi U KOH(DepeHIUH
KyoI'Y. - URL: http://docspace.kubsu.ru/

12. Poccuiickoe oo6pazoBanue [Denepanbhsiii moptain]. - URL: https:/www.edu.ru/

13. HOC «Mos mikosay: caiit,- URL:https://mvschool.edu.ru/
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6. METOANYECKHUE YKA3ZAHUS OBYYAIOLIIUXCA 11O OCBOEHHIO
JAUNCIHUITIINHBI

Huctmnnmnaa  «XuMusDy HaleneHa Ha (GopMHpoBaHHE MNPO(ECCHOHATIBHBIX 3HAaHHHA, YMEHWH,
ONBITA JCATENILHOCTH, TaKWX KaK CIIOCOOHOCTh JEMOHCTpalUM  OOIEHAayYyHBbIX 0a30BBIX 3HAHUM
€CTECTBCHHBIX HAayK, MaTeMAaTHKH, [MOHHMaHHE OCHOBHBIX (DaKTOB, KOHIENIWH, NPHHIUIIOB TEOpUH U
T.J.

OOydeHne CTYACHTOB OCYIIECTBISETCS 1O TPAAWLMOHHON TEXHOJOTHU (JIEKIUHU, MPAKTHKH) C
BKJIOYEHHEM MHHOBALIMOHHBIX AJIEMEHTOB.

C TOYKM 3peHUs HCIONB3yeMBIX METOJOB JIEKIMHA MOJPA3JeISIOTCS CIeqYIoUHM 00pa3oMm:
WHPOPMAIIMOHHO-00BSCHUTENIbHAS  JIGKLIUS, TIOBECTBOBaTelbHas, JeKuus-Oecena, mpoOIeMHas —JIEKIHS
UT. A.

YcTHOE U3NOXKEHHE Y4eOHOro Marepuajga Ha JIeKUMH JOJDKHO KOHCIeKTupoBaThes. Ciymarthk
JEKIHAI0 HYXHO YMEThb - IOAJNEPKHUBAaTh CBOE BHUMAaHHUE, IOHATh W 3allOMHUTH YCIBIIIAHHOE, YJIOBUTh
nayssl. B mporecce HU3I0KEHUs IPENOAABATENIEM JIEKIIMM CTYJEHT JAOJDKEH BBISICHUTH BCE HEIOHSTHBIE
BONPOCHL. 3aluChiBaTh COJACPKAaHHE JIEKIIMM HYXXHO 00s3aTeNbHO - 3aliCcH I[OMOTAIOT TOJICPKUBAThH
BHHMaHHUE, CHOCOOCTBYIOT IMOHMMAHHWIO M 3allOMHHAHUIO YCIBIIIAHHOTO, MPHUBOIUT 3HAaHHE B CHCTEMY,
CIIy>KaT OTopoil U1 epexo/ia K 6osee riTy0OKOMY CaMOCTOSATEILHOMY U3YyUEHHUIO TIPEMeTa.

Mertoanveckne  PEKOMEHIAIMM 1O  KOHCIIEKTUPOBAHWIO  JICKIMH  3alHCh  JOJDKHA — OBITH
CUCTEMHOM, TMpPEICTaBIATh COOOW COKpamIEHHBI BapuaHT JIGKIMM mpenoaasareias. HeoOxoaumo
Cllymarb, OOIyMbIBaTh M 3alUCHIBATh OJHOBPEMEHHO; 3alMCh BeNETCS OYEeHb OBICTPO, YETKO, II0
BO3MOXKHOCTM  KOPOTKMMH  BBIPQXKECHMSAMH; HE  IIpeKpalias  CiaylaTb  IPEnojaBareis,  HYXHO
3allUCBIBaTh TO, YTO HEOOXOAMMO YCBOWUTh. Henb3si 3ammceiBaTh Cpa3dy K€ BBICKA3aHHYIO MBICHb
IIpenojasaress, cleAyer €€ IMOHATh M IIOCHEe 3TOr0 KpaTKO 3alucarb CBOMMH CJIOBAMU WM CIOBaMU
npenoaasareis. BaxHo, 4ToObl B Hell He ObUI MOTEpSH OCHOBHOM CMBICH CKa3aHHOTO; HMMEHa, JaThl,
Ha3BaHMs, BBIBOJABI, ONpEJACICHUS  3alHCHIBAIOTCS  TOYHO, CJeQyeT OOpaTHTh BHHMaHHE  Ha
opopmienne 3anmcn Jneknud. Jis  KaKAOro mpeaMmera 3aBOAMTCS oOmas Terpaab. OTIMYHBIM  OT
OCTAJIBHOTO I1[BE€TA CJIEIYET BBIACISATH OTACIBHBIE MBICIM M 3arOJOBKH, COKpallaTh OTJIENbHBIE CIIOBA U
MPEIOKEHUs, UCIIONIb30BaTh YCIOBHBIE 3HAKH, OYKBBI JATHHCKOTO M TPEUYECKOro al(aBUTOB, a TaKXKe
HEKOTOpBIE MPHUEMBI CTCHOTPa(hUUIECKOTO COKPAILICHHS CIIOB.

IIpakTHueckue 3aHATHS 0 JUCLHUIUIMHE « XUMUS» IPOBOASTCS I10 CXEME:

- YCTHBIH OIIPOC 110 TEOPUH B HA4AJIE 3aHATHS;

- paboTa B rpynmax mo pa3peleHuIo pa3inuHbIX CUTYaIHH 110 TEME 3aHsTHS,

- pellIeHUe NIPAKTUYECKUX 3a1a4;

- UHAMBUYyaJbHBIE 33aHUS AJIs1 IOJTOTOBKH K MPaKTHUYECKUM 3aHATHSIM.

Ilenp nNpakTHYECKOrO 3aHATHS - HAYYUTh CTYJEHTOB IPUMEHATh TEOPETHUECKHE 3HAHHUS IPHU PELICHUU
[IPAaKTUYECKUX 337a4 Ha OCHOBE PEAJIbHBIX JTaHHBIX.

Ha npakTtryeckux 3aHATUAX MPEe0OIaAAI0T CIETYIOIINE METOIBI:

-BepOaJibHbIC (TIPe00IaatolM METOIOM JIOJKHO OBITh OOBICHEHHE);

-IpaKkTU4ecKue (MMCbMEHHBIE 3/IaHUs, TPYIIOBbIE 3aIaHUs U T. H.).

BaxHbIM UIS  CTyJOeHTa SBISETCS YMEHHE palUOHAIBHO NOAOMpaTh HEOOXOAMMYI0 YYEOHYIO
autepatypy. OCHOBHBIMHU JINTEPATYPHBIMU UCTOYHUKAMHU SBJISIOTCS:

oubnmoreunsie pouabl prmnana Kyol'y;

JNIEKTPOHHAsI OMOTMOTEUHAs CUCTeMa « Y HUBEPCUTETCKasi OMOIHOTEeKa OH-JIAH»;

JNEeKTpOoHHAsl OnbIMoTeuHas cucreMa M3narenncrBa «JlaHby.

[Mouck xHUr B OHONMOTEKE HEOOXOIMMO HAYMHATH C M3YYCHHUS NPEAMETHOrO Karajora u
CO3JIaHMsI CIIMCKA KHHT, TOCOOWH, METOANYECKAX MAaTEPHAJIOB 110 TEME U3YyUEHHSL.

[IpocMOTp KHHWTM HadyMHAEeTCs C TUTYJIBHOTO JIMCTa, CIeAylomero mocie o6ioxkku. Ha HEM
OOBIYHO TOMEIIAIOTCSI BCE OCHOBHBIE JaHHBIC, XapaKTEpPHU3YIOIIME KHUTY: Ha3BaHUE, aBTOP, BBIXOJHEIC
JaHHBIE, JaHHbIE O TepeusgaHuu W T.J. Ha o0opoTe TUTYyIBHOTO JHMCTa MAa&TCS aHHOTAIUS, B KOTOPOM
YKa3bIBACTCSI TEMATUKA BOIPOCOB, OCBELIEHHBIX B KHUIE, ONPEIECISETCS KPYyr 4YHUTaTelleld, Ha KOTOPBIA
OHa paccuuTaHa. bousbplioe 3Ha4YeHME MMEET MPEAUCIOBUE KHHUIH, KOTOPOE 3HAKOMHUT 4YHUTAaTelsd C
JUYHOCTBIO aBTOPA, HMCTOPUEH CO3JaHUs KHUTH, PAacKpbIBacT conaep:kanue. lIpouuB mnpeguciosue u
noiny4yuB oOlIee TpeAcTaBlieHHE O KHUTe, CIeNyeT OOpaTHThCS K orjaBieHuro. OTriaBieHHEe KHUTH
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3HaKOMHT 00y4aeMoro C COAEpKaHHeM U JIOTHYECKOH CTPYKTypOW KHHTH, TMO3BOJSET BBIOpaTh
HY)XKHBI Marepuan A u3ydeHus. I of M3maHus KHUTH TIO3BOJSIET CYAMTh O HOBM3HE Marepuana. Yem
yame KHUTa W3AaéTcs, TEeMOOJBIHYIO IIEHHOCTh OHa NpeACTaBiisieT. B KHUre MOTyT OBITh NMpPUMEYaHWUS,
KOTOpBIE COJEp)KaT pa3iu4Hble MJOMOJHUTENbHBbIE cBeAeHus. OHM Me4aTaloTcs BHE OCHOBHOTO TEKCTa
U Ppa3bsCHSAIOT OTHENbHBIE BONpOCHL. [lpeaMeTHble W ajdaBHTHBIC yKa3aTeldW 3HAYUTEIBHO OOJervaroT
[IOBTOPEHHE  M3JOKEHHOTO B  KHWIe Marepuaia. B KOHIE KHUTH  MOXET  pacloiaraTbCs
BCIIOMOTaTeNbHbIH ~ Marepuan. K HeMy OOBIYHO OTHOCATCS. HMHCTPYKIWH, TPHIOKEHUS, CXEMBI,
CUTYaI[MOHHBIE 33]]a4H, BOIIPOCHI JII CAMOKOHTPOJIS U T.1I.

Hdnst ;mydmiero TpeACTaBICHWsT W 3allOMUHAHMS Marepuala LenecooOpa3sHO BECTH 3aluCH U
KOHCIEKTHI Pa3INYHOTO COJIepKaHMs, a UMEHHO:

MIOMETKH, 3aMEYaHNs, BbIJIENIEHNE TJIaBHOTO;

IIJIaH, TE3UCHI, BBITUCKH, [IUTATHI;

KOHCIIEKT, paboyast 3aruch, pedepat, JoKal, JCKIHs U T.J.

Uurath y4eOHMK HEOOXOIMMO BIYMYHMBO, BHUMATENBHO, HE TIPOIycKas TEKCTa, CTapasch
MOHATh  Kaxnayr  (¢pasy, OJHOBPEMEHHO pa30upas  NpUMEpHl, CXeMbl, TaONWIBI, PHCYHKH,
npuBeAEHHBIE B yUeOHHUKE.

OgHMM W3 BaXHEHIIMX CPEACTB, CIMOCOOCTBYIOIIMX 3aKpPEIUIGHWIO 3HAaHUHM, SBISETCA KpaTKas
3amuch TPOYMTAHHOTO MaTepHaja - COCTaBJeHHE KoHCIekTa. KOHCHeKT - 3T0 KpaTKoe CBS3HOE
W3JI0KEHUE COJep)KaHUsl TeMbl, Yy4eOHMKa WM €ro 4YacTd, O0e3 TOApPOOHOCTEH W BTOPOCTEIEHHBIX
neraneid. Ilo cBoell CTpyKType M TIOCIEIOBATEIBHOCTH KOHCHEKT JIOKEH COOTBETCTBOBATh IUIAHY
yuebHuKa. IloaToMy BakHO cHadaja COCTaBMTh IUIaH, a TIOTOM IIMCaTh KOHCIEKT B BHUJAE OTBETa Ha
Bompockl TuiaHa. Eciam y4yeOHMK pa3genéH Ha HeOONbIME O3arjaBleHHbIE YacTH, TO 3arojOBKH MOXKHO
paccMmaTpuBaTh Kak IyHKTHl IJIaHA, a W3 TEKCTa KaKJIOM YacTu cJenyeT 3amucarb Te MBICIH, KOTOpPbIE
PacKpBIBAIOT CMBICIT 3ar0JIOBKA.

TpeboBaHus K KOHCTIEKTY:

KpaTKOCTb, CKaTOCTh, 11€JIECO00Pa3HOCTh Ka)XI0TO 3alHCHIBAEMOTO CIIOBA;

COJIEPIKaTENFHOCTD 3aITUCH- 3aIMChIBAEMbIE MBICIH CIIEAYET (HOPMYIHPOBATH KPaTKo, HO 0e3

ymep6a aist cMbiciaa. OO0BbEM KOHCIIEKTa, KaK PaBUIIO, MEHBIIIE U3y4aeMoro Tekcra B 7- 15

pas;

-KOHCTIEKT MOXET OBITh KaK NpPOCTBIM, TaK W CIOXHBIM MO CTPYKType - 3TO 3aBHCHUT OT
CoJIepKaHMs KHUTY U LU €€ U3yueHusl.

MeTtoauueckne peKOMEHAANHN 110 KOHCTIEKTUPOBAHHUIO:
- MpekJAe YeM HauyaTh COCTaBIATh KOHCIIEKT, HYXXHO O3HAaKOMHUTBbCA C KHHIOM, MpOYHUTATh €&
CHauaja J10 KOHI[a, MOHATh IPOYUTAHHOE;

Ha OOJIO)KKE TeTpaiu 3alKChIBAIOTCS Ha3BaHHWE KOHCIEKTHPYEMOM KHMTM M HUMS  aBTOpA,

coCTaBJIsIeTcs TUIaH KOHCTIIEKTUPYEMOTO TECTa;

- 3allUCH JIy4llle JIeNlaTh TpU MPOYTEHHH HE OJHOrOo-ABYX a03ameB, a Iejoro mnaparpada wuiam
TJIaBbI;

- KOHCTIEKTHpPOBaHHME BEAETCS HE C IIeNbI0 MMETh OMNpeAeNE€HHBIM 3amucH, a Ans 0ojee MOJIHOTO
OBJIQZICHUS COJEp)KaHMEM M3y4aeMoro TeKCTa, MO3TOMY B 3amHUCSIX OTMEYaeTcs U BBIJENAETCS
BCE TO HOBOE, HHTEPECHOE U HYXHOE, YTO OCOOCHHO MPHUBJIEKIIO BHUMAHUE;

- nocjie TOro, Kak chellaHa 3aluch COJACpKaHWs maparpada, TJaBbl, CIEAyeT IMepedyuTaTh e, 3aTeM
CHOBa 00paIaThCs K TEKCTY U MIPOBEPHUTH c€OsI, MPABUIBHO JIM U3JI0KEHO COJIEpKaHHe.

TexHuKa KOHCIIEKTUPOBAHUS:

- KOHCIIEKTHPYSI KHUTY OOJBIIOT0 00bEMa, 3aIKCh CIIeAyeT BECTU B OOIIEH TeTpau;

- Ha KaXIOW CTpaHMIIE CcJieBa OCTaBIAIOT TMoyid ImupuHOM 25-30 MM JuId 3amucu  KOPOTKHX
10/13ar0JIOBKOB, KPaTKUX 3aMEYaHUM, BOIIPOCOB;

- KaX/1as CTaHWIIa TeTPaJu HyMepyeTcs;

- JUIST  TIOBBIIIEHUS YHTAEMOCTH 3allMCH OCTaBIISIOT MHTEPBAIBl MEXAY CTpOKaMH, ab3aramu,
HOBYIO MBICIIb HAUMHAIOT C «KPAaCHOW» CTPOKH;

- MpH KOHCHEKTHUPOBAaHHM HIMPOKO HCHOJIB3YIOT pa3iU4yHble COKpAIleHUS M YCIOBHBIE 3HAKH, HO
HE B ymepd CMBICIy 3allMCaHHOTO. PeKoMeHayeTcsi TNpHMEHATh  O0O0IIeynoTpeOnuTeIbHbIC
COKpAIICHHUS, HAPUMEDP: M.0. - MOXKET OBITh; FOC. - TOCYIAPCTBEHHBIN; 1.0. - JOJDKHO OBITH U
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T.JI.
- HE cielyeT COKpalaTh UMEHa U Ha3BaHUA, KpOME OYEHb YacTO MOBTOPSIOLINXCS;
- B KOHCIIEKTE HE JI0JDKHO OBITh MEXaHHUECKOTO MepEeNChIBaHMs TeKCcTa 6€3 MPOyMbIBAaHHS €r0

COJIEpKaHMs U CMBICJIOBOTO aHAJIHN3a.

VYyamuecss i1 MONHOIIEHHOTO OCBOEHHS y4eOHOro Kypca XHMHUS JIOJDKHBI — COCTaBISITh
KOHCHEKTBhl KaK IpH TMPOCITYIIMBAHUM €r0 TEOPETUYECKOM (JIEKIIMOHHOW) YacTH, TaK M NpPH TMOATOTOBKE
K TPakTHYECKUM 3aHATHAM. JKenarenbHO, YTOObI KOHCHEKTHI JIEKIMH M CEMHHApOB 3allCHIBAINCH B
JIOTHYECKON TOCIE0BATEIbHOCTH HM3YYEHHUS Kypca W COJepKaluch B OJHOH TeTpamu. OTo obecneuut
Ooyiee TOJIHYIO TMOJTOTOBKY, KaK K TEKYIIMM Yy4eOHBIM 3aHATHUSM, TaK U CECCHOHHOMY KOHTPOIIIO
3HaHUM.

CamocrosiTennbHass paboTa ydalmuxcsi SIBJISeTCS BakHewmieid QopmMoil ydeOHO- MMO3HABAaTENHLHOTO
mporecca. llens 3amaHuil uIg camMOCTOATENbHON paOOTHl - 3aKpernuTh W PaCIIMPUTh 3HAHUS, YMEHUS,
HaBBIKM, TPUOOpPETEHHBIE B PE3yJbTaTe W3YyUCHHs JUCLUUILUIUHBI, OBJaJeTh YMEHHEM HCIOJIb30BaTh
MOJyYCHHBIE 3HAHUS B TPaKTHUECKOW paboTe; TMONy4YHTh TEPBUYHBbIE HABBIKK NPO(HECCHOHAIHHOM
JeSITeTbHOCTH.

Hauvanom opranuzanuu m000H caMOCTOSITENBHON paOOThl JOMKHO OBITh NPUBUTHE HABBIKOB H
YMEHUI TpaMOTHOW padOTBl ¢ y4yeOHOH M HayYyHOH JUTEpaTypoi. IDTOT MPOILECC, B IMEPBYIO OYepelnb,
CBSI3aH C  HAXOXJCHHEM  HEOOXOAWMOW AN YCHEIIHOTO  OBJaJeHHs  y4yeOHBIM  MaTepuanoMm
IUTEepaTypor. Yyamuicsd JOJDKEH HW3YyYWTh CIHCOK HOPMAaTUBHO-IIPAaBOBBIX AaKTOB W 3KOHOMHUYECKOU
JUTEPaTyphl, PEKOMEHIYEMBbId MO y4eOHOW HIMCIMIUIMHE, YMETh TMOJb30BaThesl (QoHIaMH OHUOTHOTEK W
CIPaBOYHO-OMOIHOTpaPUISCKUMHU H3TaHUAMHU.

3agaHust A CaMOCTOSITEIBHOW pabOThl BBITIONHSIOTCS B THCBMEHHOM BHJIE BO BHEAyIHTOPHOE
Bpems. PaGora JoKHa HOCHTH TBOPYECKHMH XapakTep, IMpH €€ OLEHKE TMpernojaBaTelb B IEPBYIO
ouepenb OICHUWBACT OOOCHOBAaHHOCTb M OPHTHMHAJIBHOCTH BBIBOJOB. B mHchMeHHOW paboTe mo Teme
3aJlaHUsl  yyallMicsd JOJDKEH TIOJHO M BCECTOPOHHE pPAacCMOTPETh BCE ACHEKThl TEMbI, YETKO
chopMyIMpoBaTh W apryMEHTHUPOBAaTh CBOIO MO3WIHI0 MO  HCCIEAyeMbIM BompocaM. Bribop
KOHKPETHOTO  3aJlaHusl  JJIsl ~ CaMOCTOATENILHOW  pa0OThl  MPOBOAMT  MNpENOJaBaTeNb,  BEAYIIUH
MIpaKTUYECKHEe 3aHATHS B COOTBETCTBHM C IE€PEYHEM, yKa3aHHBIM B IJIaHaX MPAKTUYECKUX 3aHITHH.
OO01ue npaBuia BHIMOJHEHUS TUCBMEHHBIX pa0doT

Ha nmepBoM 3aHSTHM CTYOeHTH JOJDKHBI OBITH TPOMH(GOPMHPOBAHBI O HEOOXOJUMOCTH
COONIONIEHUST HOPM aKaJeMHYeCKOll JTHKM M aBTOPCKUX TMpaB B xoje oOyueHus. B wyacTtHOCTH,
MIPEIOCTABISAIOTCS CBEICHUS:

- o0m1ast uHpopMaIUs 00 aBTOPCKHX MpaBax;

- MpaBUjIa IUTUPOBAHUS;

- npaBuiia 0OPMIICHHS CCBUIOK;

Bce nMeromumecs B TEKCTE CHOCKH TIIATEILHO BBIBEPSIFOTCS M CHAOKAIOTCS «aipecamin.

HenmomyctrMo BKITIOYWATh B CBOIO Pa0OTy BBIIEPKKH M3 pabOT APYrux aBTOpOB Oe3 yKa3aHHs Ha
9TO, MEpPecKa3blBaTh YYyXKyI paboTy OJNM3KO K TEKCTy 0€3 OTCBUIKM K HEW, WCIONB30BaTh UyKUE HACU
0e3 ykazaHHsI TEPBOMCTOYHHKOB (3TO KacaeTcs W WHpOpManuu,HaineHHoi B HMHtepHere). Bee ciyuan
IIarnaTa JOJKHBI ObITh NCKITIOYEHBI.

Crucok  HCNOJBb30BaHHOM JIMTEpaTypbl JOJDKEH BKJIIOYaTh BCE HCTOYHHMKH — HMH(opMmarmy,
W3yYeHHbIE ¥ TNpOpabOTaHHBIE CTYJICHTOM B TIPOLIECCE BBIINOJIHEHUs pabOTBl, M JIOMKEH OBITH
cocrapnen B coorBerctBun ¢ [OCT P. 7.0.5-2008 «bubnuorpaduueckass ccpuika. OOmue
TpeOOBaHMS U TPaBUIIaY.

g nui ¢ orpaHHYeHHBIMM BO3MOJKHOCTSIMH 3JI0pOBBSl NPEIYyCMOTPEHA OpraHU3als KOHCYJIbTalUH C
HCIIOJIb30BaHUEM IJIEKTPOHHOM MOUTHI.

7.0HEHOYHBIE CPEACTBA JJIs1 KOHTPOJIA YCHEBAEMOCTH

7J1 HacnopT ¢oHAA OLEHOYHBIX CPEICTB

Neri/n1 KonTponupyemsbie pa3aeinst (TEMbI) TUCITUTLIHHBI BAaHUE OLIEHOYHOTOCPEICTBA
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BBenenue Koncmoekt

1 |.OCHOBHBIEIOHATHUS M 3aKOHBI [IpakTHueckoe 3aHsATHE, TECT
Ilepuoauueckuii 3akoH u [lepuoaudeckas cucrema ®poHTanbHbIN onpoc IIpakTudeckoe

2 xuMudeckux saeMmeHToB J[. 1. Menneneesa u 3aHATHE,
CTPOEHHUE aToMa KOHCIIEKT

3 |CrpoeHue BelecTBa IIpakTyeckoe 3aHsATHE, KOHTPOJbHAS

pabora.

4  |Bopna. PacTBOpBI. DNEeKTpOIUTHYECKAS TUCCOLHAIUS [Ipe3enTannu, NpakTHYECKOE3aHATHE
Knaccugukanms HeopraHn4eckux COSIMHEHUH U HX [IpakTHueckoe 3aHATHE, AaHATH3U

5 |cBoiicTBa OlleHKa J1abopaTopHOi pabOTHI.
XUMUYECKUE PEAKIIUN IIpakTHueckoe 3aHATHE, aHAIU3U

6  |pacTeHHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB oLieHKa 1abopaToOpHOii PabOTHI.

KOHCHGKT, IMPAKTUYICCKOEC 3aHsATHE,

7 |Metayuibl U1 HEMETAIIBI aHaJlM3 ®  OIICHKA  JIabopaTOpHOM
paboTEHIL.
8  |OcHOBHBIC IOHATHSI OPTaHUYECKON XUMUN B TEOPHUS [IpakTHdeckoe 3aHsATHE, TECT
CTPOEHUSI OPTraHNUYECKUX COEAMHEHUN
9  |YTeBosopo/ibl M UX MPUPOJHBIE UCTOUHUKH [IpakTHdeckoe 3aHsTHE,
[IpakTrdeckoe 3aHsTHE, AaHAIN3 U
10 Kucnopoaconepxaiiye opraHn4eckre CoeTuHeHN olieHKa aboparopHoil paboTHLI.0.
11 | A3oTcoaeprkamine OpraHn9ecKrue CoeIMHCHUSI. [IpakTrdeckoe 3aHsATHE, TECT
ITonumepst
7.2. Kpurepuu oueHKH 3HAHUIM

KonTponb u  oLeHka  pe3ylbTaTOB  OCBOGHHS  y4eOHOM  AMCHUIUIMHBI  OCYIIECTBIISIETCS
IpernojaBaTesieM B IIpoOIecce MPOBEAEHHS NPAKTUYECKHX pabdoT, TECTUPOBAaHUS, COOECeJOBaHUS 10
pe3ysibTaTaM BBIIOJHEHUS J1a0OpPAaTOPHBIX PaboT, a TakxkKe peIIeHHus 3aJad, COCTaBIE€HHA pPabounx
TabJAWIl W TOATOTOBKM COOOMIEHWH K ypPOKYy. 3HaHUS CTYISHTOB Ha TPaKTHYECKHX 3aHATHUIX
OLIEHUBAIOTCA OTMETKAMHM «OTIMYHO», «XOPOIIO», «YAOBIETBOPUTEIHHO» H
«HEYAOBJIETBOPUTEIHHO.

OneHka «OTIMYHO» BBICTABISAETCS, KOTAA CTYAEHb IIOKa3bIBAaeT TIyOOKOE BCECTOPOHHEE 3HAaHHE
pa3mena  OUCHMIUIMHBL, 00S3aTeNbHOH W JONOJHUTENBHOH  JHUTEpaTypbl, apryMEHTHPOBAaHO U
JIOTMYECKH CTPOMHO M3JlaraeT Marepuall, MOXET NPUMEHATh 3HaHHMA JJI1 aHajuu3a KOHKPETHBIX
CUTYaLM.

OneHka «XOpOIIO» CTaBUTCS TPH TBEPABIX 3HAHUSAX pa3jiena JUCHUILUIMHBI, 00s3aTeIbHOM
JUTEepaTypbl, 3HAKOMCTBE C  JONOJHHUTEIHHONW  JUTEpaTypod, apryMEHTHPOBAaHHOM  H3JIOKEHHUU
MaTepurana, yMeHUH IPUMEHUTh 3HaHUS JJIS aHAJIN3a KOHKPETHBIX CUTYallH.

OneHka  «yAOBJIETBOPUTEIBHO»  CTAaBUTCSA, KOTJa CTYAGHT B  OCHOBHOM  3HAaeT  pasfeln
JTUCIMITIINHBI, MOKET IPAKTUYECKU PUMEHUTH CBOM 3HAHUS.

O1eHKa - HE 3aYTEHO CTABUTCS, KOIJa CTYJEHT HE OCBOMJI OCHOBHOI'O COZIEPKAHUS IIPEAMETA U
ca0o 3HAeT U3y4yaeMBblil pa3/ell TUCIUIIHHBL.

OneHo4yHble CpeAcTBa JUII HMHBAJWAOB H JHMII C OrPAaHHMYEHHBIMH BO3MOXKHOCTSMHU  3JIOPOBBS
BBIOMPAIOTCSI ¢ YYETOM UX MHIUBHYaTbHBIX ICUXO(QH3HYECKHX OCOOCHHOCTEH.
-pU  HEOOXOAMMOCTH  HMHBAJWAAM M  JIMIAM C  OTPAaHUYEHHBIMH  BO3MOYKHOCTSIMH  3JIOPOBBS
MIPEIOCTABIAETCS JOTIOJIHUTENIbHOE BPEMS IIsl TOATOTOBKY OTBETA HA IK3aMEHE;
-IpH  TPOBEACHHHM  MNpPOLEAYPHl  OLCHUBAHWA  PE3YJIbTaTOB  OOYYEeHHS  HMHBAIMAOB M JHI  C
OTPAaHWYEHHBIMH  BO3MOXKHOCTSMH  370pPOBbS  TNPEAyCMaTpUBAETCSl  WCIOJB30BaHHE  TEXHHUYECKHUX
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CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIWBUAYAITBHBIMA 0COOEHHOCTSIMMU;

-IpH  HEOOXOAUMOCTH JJsi OOy4aroIuXcsi ¢ OrpaHMYCHHBIMA BO3MOXKHOCTSIMH 3J0POBbSI M WHBAJIHJIOB
mpoleaypa OICHWUBAHHUS pe3yJbTaTOB OOyUYeHHs [0 JUCHUIUIMHE MOXXET TIPOBOJUTHCS B HECKOIBKO
JTaIloB.

[Iponienypa  oleHWBaHHA  pe3yibTaTOB  OOy4YeHHs  WHBAJIUIOB W JIMI C  OTPaHUYEHHBIMH
BO3MOXHOCTSIMH  3JI0pOBbS 10  JUCHMIUIMHE  (MOJYNI0)  TpelycMaTpuBacT  MPEIOCTaBICHUE
nHpopMaru B (GopMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSM WX 3J0POBbS M BOCHPUSATHS WH(POPMAIHH:
Jiist mun ¢ HapyHISHUSIMU 3pEHUSL:

-B Ie4aTHOU opMe yBEIMUEHHBIM MIPUPTOM,

-B (hopMe 31eKTPOHHOTO IOKYMEHTA.

Juist a1l ¢ HapyUICHUSIMH CITyXa!

-B TEUaTHOU (opme,

-B (hopMe 31eKTPOHHOTO JIOKYMEHTA.

Jiist a1t ¢ HapyIEHUSIMH OTTOPHO-/IBUTATENILHOTO anmapara:

- B mevyaTHo# popme,

-B (hopMe 31eKTPOHHOTO IOKYMEHTA.

JaHHBI TIepeueHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHUHIEHTa OOYYarOLIHXCS.
CryneHtsl 00s3aHBI CIaTh 9K3aMEH B COOTBETCTBHM C pPAClUCaHUEM W YYEOHBIM TUIAaHOM. OJK3aMeH II0
IUCLUIUTAHE TIpecliefyeT IeJb OLEHUTh CPOPMUPOBAHHOCTh TPeOyeMBbIX 3HAHHWW, YMEHUH W HAaBBIKOB,
paboTy cTyAeHTa 3a Kypc, MOJYYEHHE TEOPETHUSCKMX 3HAaHHWH, HMX MPOYHOCTh, Pa3BUTHE TBOPUYECKOTO
MBILIUICHHS, TPHOOPETEHHE HABBIKOB CAMOCTOSTENBbHOW paboThl, YMEHHE TMPHMEHSTH IOJyYeHHBIC
3HaHUS JUISl PEHICHUS TPAKTUYECKUX 3a/ad.

dopma mpoBeAeHUS OK3aMEHAa: YCTHO WIJIM THCBbMEHHO. Pe3ynbraT chauM dSK3aMeHa 3aHOCUTCS
MpernojaBaTeieM B 9K3aMEHAIMOHHYO BEIOMOCTh U 3a4ETHYIO KHIDKKY.

Kputepuu BBICTaBIEHUS CTYIEHTY OIICHKH T10 3K3aMEHY:

OLIECHKa «OTJIMYHO» BBICTABISIETCS CTYJEHTY, €CIM OTBET apryMEHTHpOBaH, OOOCHOBAaH U JaHa
caMoCTOsITEIbHAS OI[EHKAa H3yUYEHHOTO MaTepHara;

OLIEHKa «XOpOLIO» CTAaBUTCS CTYACHTY, €CIM OTBET apryMEHTHPOBAH, IOCIEIOBATENIEH, HO JOMYyIIEHBI
HEKOTOpBIE HETOYHOCTH;

OLIEHKA «YyJIOBJICTBOPUTEIBLHO» CTABUTCS CTYIEHTY, €CJIH OTBET SBISETCS HEMONHBIM M HMEeT
CYIIECTBEHHBIE JIOTUYECKUE HECOOTBETCTBHS;

OLICHKA «HEY/IOBJIICTBOPHUTEIILHOY» €CIIM B OTBETE OTCYTCTBYET apryMEHTAIHs, TEMa HE PACKPHITA.

DOpMBI U METO/IBI

PesynpTarel 00y4yeHus (OCBOCHHBIE yMEHUsI, yCBOCHHBIC 3HAHNS) KOHTPOJISL U OLIEHKH
pe3yJbTaToOB 00yUEHUS
YMEHHUSA:

YMeHue 1aBath onpeesicHHe 1 OIEPHPOBATh CIEAYIONINMHU Y CTHBIN KOHTPOJIb
XUMHUYCCKHUMU MMOHATHAMMU: BEIICCTBO, XUMHUYECKUI 3JIEMECHT, aTOM, (I/IHILI/IBI/II[yaIII)HI)II\/'I nu
MOJICKYJIa, OTHOCUTEIIbHBIC AaTOMHASI M MOJICKYJISIpHAST MacChl, HOH, (bpOHTAJIBHBIH).
AJUIOTPONHA, U30TOINbI, XUMHUYECKAsA CBA3b, SJICKTPOOTPULATCIIBHOCTD, BrimosiHeHHE TECTOBBIX
BaJICHTHOCTb, CTCIICHb OKHCJICHUSA, MOJIb, MOJIApHasA Macca, MOHHprIﬁ 3aI[aHI/II\/'I.

00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHO- IO U
HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI
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dopMyIrpoBaHHE 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB M MTOCTOSHCTBA
COCTaBa BEIIECTB. Y CTAHOBKA MPUYUHHO-CJIEICTBEHHOMN CBSI3U MEXTY
coJiep)kKaHUEeM ITHUX 3aKOHOB M HAITMCAHHEM XUMHUECKUX POPMYIT 1
ypaBHEHUI. Y CTaHOBKA 3BOJIIOLIMOHHOMN CYIIHOCTH MEHJEIEEBCKON 1
COBpPEMEHHOH (hOPMYTHUPOBOK Meproarueckoro 3akona 1. .
Menneneea. O0bsicHEHHE (PU3NUESCKOTO CMBICIIA CUMBOJIMKH
epuoANYECcKO TabauIpl XuMudeckux anemeHToB Jl. M. Menzaeneena
(HOMEpOB 3J1e- MeHTa, IepHoAa, TPYIIIbI) U YCTaHOBKA MPHUYNHHO-
CJIEJICTBEHHOH CBSI3U MEXJY CTPOCHHEM aTOMa M 3aKOHOMEPHOCTAMHU
HW3MEHEHUS CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX UMH BEIICCTB B
nepuogax u rpymnmax.

OreHKa pe3ynbTaToB
HNPAaKTUYECKUX 3aHATUH.

YcTaHOBKA 3aBUCUMOCTH CBOWCTB XMMUYECKUX BEIIECTB OT CTPOE- HUA
ATOMOB 00Pa3yIONINX UX XUMUYECKUX JJIEMEHTOB. XapaKTepUCTHKA
BOKHEHUIIIMX THIIOB XUMHUYECKHUX CBSA3€H M OTHOCUTEIBHOCTH 3TOM
trnojaorui. O0bsICHEHNE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTpOE- HUSI KPUCTAJUTMUECKHUX PEIICTOK.

Hab6monenue u orienka
BBIIIOJIHECHUA
MPAKTHIECKUX
JEUCTBUIA.

OO0BsacHeHne CYIIHOCTH XUMHUYecKuX mporeccoB. Kimaccupukanms
XUMHUYECKUX PEaKIHi [0 pa3InyHbIM IPU3HAKAM: YUCITYy U COCTaBY
MPOAYKTOB M PEareHTOB, TeIJIOBOMY 3¢ (eKTy, HanpaBieHu0, (ase,
HAJIMYHIO KaTaJlu3aTopa, N3MEHEHHUIO CTEeTIeHEeH OKHUCICHNS JIEMEHTOB,
00pa3yronux BemecTBa. Y CTaHOBKA MPU3HAKOB OOIIET0 U Pa3INIHOTOB
THUIIOJIOTMY PEAaKIUK JUIsl HEOPTaHWUYECKON U OPraHUUYECKON XUMMUH.

Y CTHBIN KOHTPOJIb
(MHIUBUAYANBHBIN U
(bpOHTANIBHBIIH).
ITonroroBka
COOOIIIEHHIA.
BrinmonHeHne TECTOBBIX
3aIaHUN

JeMoHcTprpoBaHHE YMEHUS TOCTAHOBKH 1IEJEH AESTEIbHOCTH,
IJIAHUPOBAHUS COOCTBEHHOM NEATETHHOCTHU IS TOCTHXKCHUS
MOCTaBJICHHBIX LEJIEHN, TPEABUIECHUS BO3MOXKHBIX PE3yJIbTATOB 3TUX
JIEWCTBUM, OpraHU3allid CaMOKOHTPOJIS U OLUEHKHU MOJIYYEHHBIX
pe3yJIbTaToOB

ITonroroBka
COOOIICHHH.

[Touck napopmanuu B
NHureprere.
BrinonHeHne TeCTOBBIX
3alaHAN

BOCHpI/IHI/IMaTB 1 Ha OCHOBE IMOJTYYCHHBIX 3HAHUM CaMOCTOSITEILHO
OIICHUBATh UHPOPMAILIHIO, COJEpIKaIIyIOCcs B coolieHusx CMU,
HHTepHeTe, HayYHO-IOMYJISIPHBIX CTAThAX

ITonroroBka
COOOIIIEHHI.
[Nouck nadopmanmu B
WNHurephere.

7.3. OueHoUHbIE CPEACTB JJI51 MPOBEEHUsI TEKYIIEH aTTeCTAlNU

B pesynbraTe nzyueHus yueOHOM TUCITUILTUHBI 00yYaIONIHeCs JOKHBI
HaumenoBanue AMETH
TEMBI 3HATh YMETh MIPAKTUICCKUN
OTIBIT
Tema 1.1. OcHoBable |31 -3Hare Baxuelmue | Y1 -PopMyaupoBaTh 01 -ITpumensTH
TIOHATHS U 3aKOHBI XUMUYECKHE TIOHSATHS, | BAKHEHIIINE XUMUICCKHE Ba)KHEHUIITHE
TEOPHUH u 3aKOHBI | IOHSATHUS, TEOPUHU U 3aKOHBI XUMUYECKHE
XUMUH. XUMUH. MOHSATHS, TEOPUH
U 3aKOHBI XHUMUH.
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Tema 1.2. 32-3aBUCUMOCTh ¥Y2-Onpenenarsb npupony | 02-Haxoxnenus
ITepuoanueckuit CBOMCTB XUMUYECKOTO | XUMUUYECKOH  CBSI3U  (MOHHOM | XUMHUYIECKUX
3aKOH U aJeMEeHTa U | KOBAJICHTHOM,  METAJNIMYECKOM | SJIEMEHTOB B
ITepuoanueckas 00pa30BaHHBIX UM |H BOJOPOJHOMN), 3aBUCUMOCTE | IEPHUOTUICCKOMN
cucrema BEIIECTB OT TMOJOXKEHUS | CKOPOCTH XuMuueckoil | rabmuue J[.U.
XAMHUYECKUAX B [Tepuoanueckoii | peakuuu oT pas3nuuHbIX | Menaeneera
anemenTtoB Jl. W. cucreme I .U. | pakTopoB, u MOJIOKEHUE
MenpneneeBa u Menpeneesa; XUMUYECKOTO pPaBHOBECHS] OT
CTPOEHHUE aToMa Ppa3IUYHBIX (hakTopoB,
peaKIMOHHOM CITIOCOOHOCTH
OpPraHMYeCKUX COEIIMHEHUN OT
CTPOCHUS WX
MOJIEKYJI
Tema 1.3. Ctpoenne | 33-ArperarHsie V3-Onpenenars 03-
BEIIIECTBA COCTOSIHAS  BEIIECTB W CTENEeHU [Ipurorosnenue
BOJIOPOJIHAS CBSI3b. | OKUCJICHUS B CIIOKHBIX CyCIeH3UU
Tsepnoe, KUJIKOE U | BEIlEeCTBax. KapOoHarta
ra3oo0pa3HOE  COCTOSIHUS ArperaTHsie KanbLus B BOAE.
BEIIECTB. Ilepexon | cocTosiHUS BEIECTB U [Tomyuenue
BEIIECTBAa W3  OJIHOTO | BOJOpPOJAHAs CBs3b. TBepHoe, AMYJIbCUH
arperaTHOro0  COCTOSIHHUSA | )KUJKOE U Ta3000pa3Hoe MOTOPHOTO
B JApyroe. BonopoaHas | cOCTOSIHUSA BEIIECTB. Macna.
CBs3b. UMCTBHIC BelIeCcTBa O3HaKOMIICHHE

HnCcMeECu

CO CBOMCTBaMU

JTUCTIEPCHBIX
CHUCTEM.
Tewma 1.4. Bona. 34- OCHOBHBIC V4-Onpenensite:  BajeHTHOCTS | 04-
PacTtBopsI. TIOJIO’KEHUS TEOPUU u CTETIeHb okucnenus | [Ipurorosnenus
ONEeKTPONUTHYECKAs | AIEKTPOIUTHUECKOM XUMHMUYECKUX DJIEMEHTOB, THII | pacTBOpa
JUCCOIHAIIHS qucconuanuy. KucinoTel, | XUMHUYECKOM CBSI3U B | 3a7JaHHOI
OCHOBAHU U COJIU KaK COEIMHEHMAX, 3aps]l  HOHA, | KOHLEHTpAIUH.
3JEKTPOJIUTHIL. MIPOCTPAaHCTBEHHOE CTpOEHHE
MOJIEKYI, THUI
KPUCTAJUIMYECKON  PELIETKH,
XapakTep cpelibl B BOAHBIX
pacTBopax, OKHCIIUTEIb u
BOCCTaHOBUTEIIb,
HaIpaBieHHe CMEIlIeHus
paBHOBecHs  TOJ  BIUSHHEM
Ppa3INYHBIX (hakTopoB,
HU30MEpHI u TOMOJIOTH,
MPUHAJIEKHOCTh  BEIIECTB K
Ppa3HBIM KJ1accam
HEOPTaHWYECKHUX u
OpraHUYECKUX COEIMHECHMUI;

XapakTep B3aUMHOTO BIIMSHUA
aTOMOB B MOJIEKYJIaX, THIIbI
peakuuii B HEOPraHWYECKOM H
OpraHn4eCcKON XUMUHU.
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Tema 1.5.

35- s-, p-, #?-3MEMEHTHI

V5-Xapakrepuszosars:  5-, p-,

05-Onpenensth

K naccud nkanus IO X TOJIOKEHHUIO B d- 3JIEMEHTBI o UX | XUMHYECKHE
HEOPraHUYECKUX ITepunonnueckoit IIOJIOKEHUIO B | CBOMCTBA
COCTMHECHUN U UX cucreme J[.1. ITepnonnueckoit CUCTEME | KUCIIOT,
CBOMCTBa MenpaeneeBa; o01He J.N. MeHneneena; o01111€e | OCHOBAHUM,
XUMUYECKUE CBOICTBA XUMHUYECKUE CBOICTBA | COJIEH B CBETE
METaJIJIOB, HEMETAJIIOB, METaJlJIOB, HEMETAJUIOB, | TEOPUU
OCHOBHBIX KJIaCCOB OCHOBHBIX KIIACCOB | BJIEKTPOJIUTHYEC
HEOpPTaHWYECKUX U HEOPTaHWYEeCKUX U | K of
OpPTaHUYECKUX OpPTaHUYECKUX COEIMHEHHUI; | AUCCOLHUALINH.
COEMHEHUI; CTPOCHHE CTpOEHHE u CBOICTBa
U CBOMCTBA OpPraHUYECKUX COEMHEHU
OpraHUYEeCKUX (yrneBomopoios, CIIUPTOB,
COeIMHEHHIH (heHosoB, aJabAEeTU/I0B,
(yrneBonopoios, KETOHOB, KapOOHOBBIX
CIHUPTOB, (hEHOJIOB, KHCIIOT, aMUHOB,
aJbJIeTUI0B, KETOHOB, AMUHOKHCIIOT U YTJIEBOJIOB).
KapOOHOBBIX KHCJIOT,
aMHUHOB, aMHHOKHCIIOT U
YTJIEBOJIOB).
Tewma 1.6. 36-IToHsATHE O CKOPOCTHU Y6-Onpenensith 00paTUMbIC U 06-
XHUMHUECKHE XUMUYECKUX PEAKIIUH. HEoOpaTUMBbIE pPeaKIHH. IIpurorosnenue
peakuuu 3aBHCUMOCTH CKOPOCTH XUMHUYECKOe paBHOBECHE U pacTBOpOB
XHUMUYECKUX PEakUuil OT | COCOOBI €ro CMEICHHUS 3aJlaHHON
Pa3NUYHBIX (aKTOPOB: KOHIIEHTpAIluX B
TIPUPOJIBI pearupyronmx OBITY 1 Ha
BEIIECTB, UX TIPOU3BOJICTBE

KOHLIEHTpALHH,
TEMIIEPATYPHI,
IIOBEPXHOCTU
COIPHUKOCHOBEHUSI U
UCIIOIb30BaHUS
KaTaJn3aToOpOB.
O0paTuMoCTh
XUMHUYECKUX PEeaKIUil.
OO0paTtumbie u
HEOOpaTHMBbIC PEAKIHH.
XUMUYECKOE
paBHOBECHE U CIIOCOOBI
€ro CMEICHHS.

Tema 1.7. MeTtaiuisl

N HEMECTAJIJIBI

37- OOmme XUMHUYECKUE

CBOMCTBa METAJIJIOB,
HEMETAILIOB, OCHOBHBIX
KJIaCCOB

HEOPraHUYECKUX U
OpraHNYeCcKUX
COEMHEHUI; CTPOEHUE
H CBOICTBa
OpraHNyYeCcKux
COCJIMHEHUM
(yrieBosmopomos,
CIUPTOB, (DEHOJIOB,
aJbJIETUJIOB,

V7-Pemars ypaBHEHUs u
3a/1a4u Ha OIIpEIEIICHHE
OOIIMX XHMHUYECKHX CBOWCTB
METaJUIOB, HEMETAJUIOB,
OCHOBHBIX KJIaCCOB
HEOPraHU4ECKUX u
OpPraHUYECKUX COEIMHEHMUI;
CTpOCHHE 51 CBOMCTBa

OPraHNYECKUX COEAUHEHUN

07-Onpenensith
o0mue
XUMHUYCCKHUEC
CBOICTBa
METaJIOB,
HEMETAJLIOB,
OCHOBHBIX
KJIACCOB
HEOPraHUYECKUX
1 OpPraHUuvdCCKUX
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KETOHOB, KapOOHOBBIX | (YTJICBOIOPOJIOB, CITUPTOB, | COCTUHCHHUI;
KHCJIOT, aMUHOB, | )SHOJIOB, aJbJIETH]IOB, | CTPOCHHE U
AMUHOKHCJIOT U | KETOHOB, KapOOHOBBIX KHCIIOT, | CBOMCTBA
YTJICBOJIOB). aAMUHOB, AMHUHOKHCJIOT Y | OPraHu4YEeCKUX
YIJIEBOJIOB). COEINHEHN
(yrneBomopomos,
CIIUPTOB,
(heHosoB,
QJbJICTU/IOB,
KETOHOB,
KapOOHOBBIX
KHCJIOT, aMUHOB,
AMUHOKHCJIOT U
YTJIEBOJIOB).
Tema 2.1. 38- O BBIOTHEHUHN Y 8-Bremonuatre xumuueckuii | 08-Pacmoznanme
OCHOBHBIC MTOHITHA | XUMUYECKOTO SKCIIEPUMEHT: 10 | BAYKHEHIIINX
OpraHUYEeCKOU AKCIIEPUMEHTA: 110 Pacro3HaBaHUIO BaKHEHIINX | HEOPTAHUUECKUX
XUMHH U TCOPHS Pacro3HaBaHUIO HEOPTaHUYECKUX U | ¥ OPTaHUYCCKUX
CTPOEHHUS BaKHEUIIIUX OPraHUYECKUX COCIMHEHMU; | COCTMHEHMUI;
OpPraHUYECKUX HEOPTaHUYCCKUX U TOJTYYCHUIO KOHKPETHBIX | TOJTyYeHHUE
COCITUHECHUI OpPraHUYECKUX BEIIIECTB, OTHOCSIIUXCSI K | KOHKPETHBIX
COCITUHCHHUI; W3Y4YCHHBIM KJIaccaM | BEIECTB,
MOJIyYCHUIO KOHKPETHBIX | COETUHEHHI. OTHOCSIIIIUXCS K
BEIICCTB, OTHOCSIIUXCS M3Y4YCHHBIM
K MU3YYCHHBIM KJlaccam KJ1accam
COEMHEHU. COEJMHEHU.
Hzrorosnenue
MoJienen
MOJICKYJT
OpPTaHUYECKUX
BEIIICCTB.
Tema 2.2. 39- npupoHbie | Y9-Pemats ypaBHEHUS u| 09-
YrieBogopoasl U UX | HICTOYHUKHU 3agaud,  ¢opmynupoBaTh M |Pacmo3HaBaHue
MIPUPOTHBIC YTJIEBOJOPO/IOB 1 | OTIpeCIIATh MIPUPOJIHBIC | TAOOPATOPHBIM
HUCTOYHUKHU CHOCOOBI WX | ICTOYHUKH YIJICBOAOPOAOB U | yTeM
nepepaboTKu; CIOCOO0BI HX MEepepadOTKH. MIPUPOTHBIX
HACTOYHUKOB
YTIIEBOJOPOJIOB U
(dhopMynupoBaTh
CIIOCOOBI UX
nepepadoTKH.
Tewma 2.3. 310- Ucnonp3oBats | Y 10-Pemats: pacuetHble | 010-Pemmenne
Kucnopoaconepsxkaiiy | mpuoOpeTeHHbIE — 3HAHUSA | 33]]a4d 1o XMMHYECKUM | pACUETHBIX 3a/1a4
U € OpraHUYeCcKue JUIS  pelieHHs 3aaad 1o | popMyjdaM M ypaBHEHHSM; | IO XUMHUCCKUM
COCIUHCHUS XUMHUYECKUM  (hopMyJiaM | IPOBOIUTh: pacueThl o | popmyiam u
u YPaBHEHUSM; | XHMUYECKUM  (OopMyJaM U | ypaBHEHUSIM;
MIPOBOJIUTL: PACUYETHl IO | ypABHEHUSIM PEaKIIUA. IIPOBOJIUTE:
XUMHUYECKUM  (opMyJiaMm pacyeTsl o
U ypaBHCHHUSIMPEAKITUH, XUMHYECKUM
dbopmynam u
ypaBHEHUSM
peaKuui.
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Tema 2.4. 311 - [Momyuenue Y11 -®opmynupoBaTh 011-Pemenne
A3zoTcoaepxariue MOJIUMEPOB peakLueit MOJTy4eHHe MOJINMEPOB 9KCIEPUMEHTAIIbH
OpraHuYecKue MOJIUMEPU3ALIUHU U peaxiuei monuMepusalnuu u BIX 3a71a4 Ha
COETUHEHMUS. MOJIMKOH/ICHCAIIH. TTOJINKOH/ICHCAIIH. HUACHTU(DUKALIHIO
ITonumepsl TepmoracTuuHble U TepmoriacTuuHble U OpraHUYECKUX
TepMOpPEaKTHBHBIE TepMOpPEaKTHBHBIE COETUHEHHH.
MJ1aCTMACCHI. MJ1aCTMACCHI. PacniosnaBanue
IIpencraBuTenu miacTmacc.
IIpencraBurenu Bonokha, ux kiaccudukanus. mracTMacc u
nnactmacc. BonokHa, ux | Iloiayuenue BOJIOKOH. BOJIOKOH.
KJIaCCU(UKAIHSL.
[Tonydyenue BOIOKOH.
Texymmii KOHTPOIIb MOXKET MPOBOIUTHCS B hopMe:
-ppoHTaNBHBIH onpoc
-MHAUBUYaJIbHBIA YCTHBIN ONPOC
-IUCbMEHHBIN KOHTPOJIb
-T€CTUPOBAHUE 110 TEOPETHIECKOMY MaTeprairy
-npakTuieckas (J1abopaTopHas) pabora
-3aIlI1MTa BBIITOJHEHHOTO 3aJJaHNA,
-pa3paboTka nmpoOIeMbl Kypca (Coo0IeHue).
®opmMma Biranenus JInynbie ITpumepsr
aTTectaiu  |3HaHUA YMmenus (HaBBIKH) KayecTBa OILIEHOYHBIX
CTYyJIeHTa CPEJICTB
YcTHBIN Kontpone 3nanuit|Onenka ymenus |OreHka Orenka KonTtponbsHbie
(mMMCbMEHHBI |10 pasiauyaTh HaBBIKOBPAOOTHI |CTIOCOOHOCTH BOIPOCHI IO
i) ompoc 1Mo |onpeAeNeHHBIM KOHKPETHEIE c OTIEPaTHBHO U remMam
reMam npobyemam MOHSTHSA JTUTEpaTYPHBIMH |Ka4eCTBEHHO MpUIaraloTcs
HMCTOYHUKAMHU OTBEYaTh Ha
MIOCTaBJICHHBIE
BOIPOCHI
Pedepatst Kontpone 3nanuit|Onenka ymenus |OneHka Orenka Tembl
o pa3nnvaTth HaBBIKOBPAOOTHI |cOCOOHOCTH K [pedepaToB
OTIpeIETICHHBIM KOHKPETHBIE c CaMOCTOATEIHHO |[IPHIIATAIOTCS
npobiaeMam MOHSTHA TUTepaTypHBIMU i paboTe u
HMCTOYHUKAMHU aHaIu3y
TUTEpaTyPHBIX
HMCTOYHHUKOB
[paxTtrueckn |KonTpons 3Hanus |Ornenka ymenust |OneHka Orenka Tembl pabot
e TEOPETHUECKUX paboTaTh ¢ HaBBIKOBPAOOTHI |CIOCOOHOCTH MpUjIaraloTcs
(;1abopaTopH |0CHOB COBPEMEHHOU c OTIEPAaTUBHO U
bie) paboThl  [MHQOPMATHKM M |KOMIBIOTEPHOH |BBIYMCIUTENBHON [KAYeCTBEHHO
WHPOPMAIMOHHBIX [TEXHUKOH, TEXHUKOH, pelarhb
TEXHOJIOTHH, WCIONB30BaTh  |IPUKJIAIHBIMH  |[[TOCTABJICHHBIC
BO3MOXXHOCTEH M [BO3MOXXHOCTH  [IPOTPaMMHBIMH  [Ha
MIPUHITUTIOB BBIYUCIUTEIBHO |CPEICTBAMHU MPaKTUYECKUX
WCIIONB30BAaHUS  [MTEXHUKHU U paboTax 3agaun
COBPEMEHHOM IIPOIPaMMHOI0 u
KOMITBIOTEpHOW  |o0OecredeHust apryMEHTHpPOBaT
TEXHHKH. MIpUPEIIEHUU bpE3yJIbTaThI
MPaKTHYECKUX
3a]ad.
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TectupoBann |Kontpons 3HaHui|Onenka ymenus |OleHKa Ornenka Bomnpocsl
e o pa3InyaTh HAaBBIKOB CrocoOHOCTH MIpUJIaraoTcs
OTIpe/IeTICHHBIM KOHKPETHBIC JTOTUYECKOT O OTIepaTHBHO U
npobiaemam TTOHSITHS aHanms3a u Ka4eCTBEHHO
CHUHTE3a NpHU OTBeYaTh Ha
CONOCTAaBJICHUU [[TOCTABJICHHEIC
KOHKPETHBIX BOIIPOCHI
MOHATUI
Kontponenast |Kontpons 3Hanwii|Ouenka ymenus |OLeHKa OreHka Bomnpocsl
pabora o pas3iu4arb HABBIKOB CIOCOOHOCTH IIPUJIArar0TCs
OTIpe/IeTICHHBIM KOHKPETHBIC JTOTUYECKOTO OTIepaTHBHO U
npobaemMam TTOHSTHUS aHanu3a u Ka4eCTBEHHO
CHUHTE3a MpHU OTBEYaTh Ha
COIOCTABJICHUU  [[TOCTABJICHHBIC
KOHKPETHBIX BOIIPOCHI
MOHATUI
IIpumMepHBbIe BONPOCHI I YCTHOTO ONpoca (KOHTPOJIbHBIX padoT):
Pazgen 1. O6mias n HeOpraHUYECKass XUMUS
I. OcHOBHBIC TIOHATHUS U 3aKOHEI. BemectBo. AToM. Monekyina.2. XuMHYeCKHi 3JIEMEHT.
Annorporus.
3. IlpocTble U CIOXXHBIE BEIECTBA.
4 KauecTBeHHBII M KOJIMYECTBEHHBIN COCTAB BEIIECTB. 5. XUMUYECKUE 3HAKH U (DOPMYJIBI.
5. OTtHOCUTENnbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. KonnuecTBo BeriecTsa.
6 OcHoBHbI€ 3aK0HBI XUMHH. CTeXnoMeTpusl. 3aKOH COXpPaHEHUsI MacChl BEIIECTB.
7 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOI CTPYKTYpbI.8.3aK0H ABOraipo u

CJICACTBUSA U3 HETO.

9. ITepuoanueckuii 3axoH u llepuoanueckas cucrema XuMuyeckux aneMenTos . U.

10. CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MajbIX epuoaoB. OCOOCHHOCTH
CTPOCHHUSI AIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPHUOJOB(IIEPEXOTHBIX DIEMEHTOB).
II.  Tonsarue 06 opbuTansx, s-, p- 1 d-opouTany. INEKTPOHHBIE KOHPHUTYPALIUH AaTOMOBXUMHYCCKHX

3JICMCHTOB.

12.  CunbpHble U crabble 3JEKTPOIUTHI, IPUBECTH MPUMEPHI

13. M3MeHeHHe KHCIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB 10 IIEPHOIY U TIO TPYTIIIE.

14. Kakwue peaknuu Ha3pIBAIOT HOHOOOMEHHBIMU?

15. VYcnoBus nporekaHnus 0OMEHHBIX peakIuil

17  VoHHBIE peakIiy, IpoTeKaroIne ¢ 00pa3oBaHUEM OCaIKOB, OOBSICHUTH Ha IIPUMEpe

18  HMoHHBIE peakIiy, IpOoTeKaloIHe ¢ 00pa30BaHUEM MaJIOJUCCOUUPYIOMINX BEIIECTB (HapUMep

BOJIbI), OOBSICHHTE Ha TIpUMEpE

19  CocraBUTb NOJHOE U KPAaTKOE HOHHO- MOJIEKYJISIPHOE YpaBHEHHE B3aUMOACHCTBHAKapOOHAaTa
HAaTpHs C COISIHOM KUCIIOTOU

20  Kaxoii TUI KOBaJICHTHOM CBSI3U - MOJISIPHAS WIIM HEMOJSIPHAS - B MOJIEKYJIaX CIEAYIONINX

Bemiects? CO, HI, H2S, OF2, CH4? K aromam, Kakux 3JIEMEHTOB CMEIIAIOTCAOOIINE HICKTPOHHBIC

mapel B 3TUX MOJIEKyJIax?

21  Kak u3smensiercsa noisipHOCTH cBsi3eil B psay moiexyn: H20, H2S, H2Te? Iouemy?

22 Omnpexaenute BajieHTHOCTh (hocdopa B BemectBax: PH3, P203, H3P04, Mg 3P2
23 Kaxkue u3 cneayromux BemecTs sBistoTcs noHHsIMu coenuaenmsiMu: H2, KC1, NH3.CaBr2,

CH4, Fe203, N2? ITouemy?
24 Omnpexaenute 3apsasl HOHOB B coenunenusix A1F3, Cs20, CuCl2, FeBr2

25  CocraBbTe BBIpRKCHHE 3aKOHA JCHCTBYIOIIUX MAacC IJISl PEaKITUii:

C(TB)+C02(I")=2C0(I);
ypaBHEHHE3aKOHA ICHCTBYIOIINX Macc HE BXOH.

CnO(TB)+LIO(I') ¢ yuerom , 4TO TBEPAOE BELLIECTBO B
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26. Uemy paBHa cTeneHb oKuciaeHus: aroMoB dneMeHToB AgCl ; Ca(OH)2; Na

27. KakuMu CBOMCTBAMU - OKMCIUTEIBHBIMU HIIM BOCCTAHOBHUTEILHBIMU - 00J1amatoTHOHEL: Ca ;

NO3'
28. VYkaxure, KaKOe BEIIECTBO SIBISICTCS] OKMCIUTEIEM, KAKO€ BOCCTAHOBHTEIICM:
HNO3 + Ca = Ca (N03)2 + N20+ 1O omnpenenure k03P PUIMESHTH METOJJOMAJICKTPOHHOTO OaaHca

IIpumMepHBbIe TeCcTOBbIE 3aJaHUS:

Uemy paBHa BEICIIIAst BAJICHTHOCTH JIEMEHTa Xpoma (TTOpsIIKOBBIA HOMep 24)?

a) 6 6)4B)3r)2

UemMy paBHO MaccoBO€ YHCIIO aToMa?

a) YUCITy IPOTOHOB B aTOME

0) 4ucIy HEUTPOHOB B aTOMe

B) YMCITy HYKJIOHOB B aTOME

T') YHCITY DJIEKTPOHOB B aTOME

Kakoe kBaHTOBOE YHCIIO XapaKTEepU3yeT HAIlPaBJIeHNE 3JIEKTPOHHOTO 00J1aKa BIPOCTPAHCTBE?
a)m 6) 1 B) mlr) ms

ATOMBI KaKOT0 3JIEMEHTa UMEIOT AIEKTPOHHYIO KOH(PHUTYpaIHIO BHEIIHETO cIos : 4s p ?
a) 35 Br 6) 7N B) 33A4 1) 23V

UeM oTIMYAIOTCS aTOMBI H30TOIOB OJJHOTO 3JIeMEHTa ?

) YHCJIOM ITPOTOHOB 0) YUCIIOM HEUTPOHOB B) YHCIIOM AJIEKTPOHOB T) 3apsiIoM

Kaxoe kBaHTOBOE 4HCIIO XapaKTepu3yeT pa3Mep IEKTPOHHOTO obaka ?
a)n 0) 1 B) ml ) ms
Kakue 3HaueHHs: NpUHAUMAET MarHUTHOE KBAHTOBOE YHCIIO JUIs opouTaneit d-moayposHs ?
a)0,1,26)-2,-1,0,+1,+28)-1,0,+11) 1,2, 3
Kak o603nauaercs noxypoBeHb, A1 kotoporo n =4 u 1 =0 ?
a)4f06)4de)d4pr)4ds
B kakux MoJekynax CyImecTByeT HelosipHas KOBaJIEHTHASI CBSA3b 7
a) 12 6) C02 B)K20 1) NeO
Kak u3mensiercs nmonsipHoOCTh cBA3eil B psiay monekyn : H20 - H2S - H2Se - H2Te ?
a) HE U3MEHSICTCS
0) yBEIMYMBAETCS B) YMECHBIIACTCS T') YBEJIIMYMBACT YMEHBIIIACTCS
Kakue u3 cieqyronmx BemiecTB MOTYT SBISIThCS okuciuTensmu ?a) NH3 6) Br2 B) Fe r) Na
CMEIIAeTCs BIIPaBo?
a) MOBBIIIIEHUE TEMIIEPaTyPhI 0) OHIKEHNE TeMIIepaTyphl B) YBEJINYCHUE

JaBJICHUS I')yMEHBIHEHHE KOHIIEHTpallMH KUCIopoa
Kakue HepaBeHCTBa CIpaBe UIMBHI sl SHAOTepMUYeckoi peakuuu ?a) H>0 6) H=0Og) Q>0r)Q<0

15. [pu kakux ycnoBusx paBHOBecue oOparumoii peakiuu CO2(r)+C(tB) -2C0(T) ;H<0
CMEIIIaeTCs BIEBO?

a) MOHIKEHHNE TeMIIepaTyphl 0) yBenMYCHUE JIABJICHHS B) YBEJIMUCHUCKOHIICHTPALIUH
CO02 r) ymenbuienue koHrnentpanuu CO

16. VYkaxuTe, Kakie BeIIecTBa BCTYIMWIN B PEAKIIHNIO, U IPU KaKUX YCIOBHUSAX, €CIIH B
pe3yibTaTe 00pa30BaNUCH CIACIYIONINE BEIEeCTBA:
a) (CH3CO0)2Mg + Ne; 0) 2CH3COONa + Ne0 + C02;8) CLHICOOCH3 + NeO

17. MO>KHO 71 U3 CIEeIYIOIINX PEareHTOB MOMYyUYNUTh YKCYCHYIO KUCIIOTY, U TPH KaKuX
YCIOBHSIX:

a)CH3-CH2-OH '°: —> 6)CH3-CH3 °> <4 5)CH3C1 “ » QNaCl
1) CH3-CH2- CH- COOH _ 7e) Cu(0H)2 ) CNe=CNe 3)HC=CH_

7.4 OueHo4HbIe CPeACTBA ISl IPOBeAeHUS MPOMEKYTOUHOM aTTecTalUMU
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®dopma Bnanenue JInuHble KauecTBa IIpumepst
aTTecTaluy  |3HaHUA YMeHus (HaBBIKM) CTyJICHTa OLICHOYHBIX
CpeACTB
Ornenka ymenust |O1ieHKa HAaBBHIKOB
muddepernn  |KoHTponb [MOHUMATh JTOTUYECKOTO Ornenka Bompocsr:
pOBaHHBIH 3HaHUs 0a30BbIX |CMIEIHAJBHYIO  |COMOCTABICHUS U  |CTIOCOOHOCTH MIPUIIararoTCs
3a4er MOJIOKECHUH B TEPMHUHOJIOTHIO |XapaKTEePUCTUKUA  |[FPaMOTHO M YETKO
o0yacTv paBa 00BEKTOB n3JaraTb MaTepHal
COIIMAJIbHOTO OreHka
obecnieueHus Orenka ymenus |OleHKa HaBBIKOB  [CTOCOOHOCTH 3amaun
pemaThb JIOTHYECKOTO PaMOTHO M YETKO  [[IPUJIararoTCs
THIIOBBIE33/Ia4H  |MBIIUICHUS TPU u3J1arath Xo.
B o0nacTu pElIeHNH 33/1a4 B [PEILEeHNUS 33134 B
npodeccuoHalBH |001acTH obnacTu
ol MpodeCCHOHANBHO |IPO(eCcCHOHATEHON
JESITETbHOCTH  |i AATENIFHOCTH  |IESATEIbHOCTU U
apryMEHTHUPOBATh
pE3yIbTATHI

7.4.1 HpuMeprle BOIIPOCHI AJIfl MIPOBEACHUSA l'[pOMe)KyTO'{HOﬁ arrecTalnnum

(1u¢depeHIMPOBAHHBIN 3a4eT)

7.4.2

2.
U mo6ovHast).
3.
4.
5.

eproa0B (TIEPEXOIHBIX JIEMEHTOB).

6.

Bonpocs! 145 nposenenus nu¢¢epeHIupoOBaHHOIO0 3a4€eTa
1. ITepunonnueckmii 3axoH /. 1. Menneneena. Otkpsitue . . MenaeneeBpiM
ITepuonnueckoro 3akoHa

Crpoenne aroma u [lepuoanuaeckuii 3akon JI.M1.Menneneea.
CrpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB 3JIEMEHTOB MAIIBIX TMEPHOJIOB.

CrtpykTypa neproandeckoi TabauIbl: Tepruos! (Maible U OONbIINe), TPYIIbI(TIaBHAS

OCc0o0EHHOCTH CTPOCHUS DIICKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB OOJIBIIINX

[Monsitue 06 opOUTANSX, S-, P- U H-0pOUTaIH.7 DIEKTPOHHBIC KOHGUTYPALIUH aTOMOB

8. Mertamnbl. OcOGEHHOCTH CTPOCHUS aTOMOB U KpUCTaLIOB. @HU3HYecKre CBOHCTBAa METAIJIOB.

9. Knaccudukaius MeTauIoB 10 pa3Iu4YHbIM NPHU3HAKaM. XUMHUYEeCKHe CBONCTBAMETAIIIIOB.

10.
METaJUIOB.
11.
12.

DNEKTPOXUMUYCSCKHH PsiI HANPSHKEHUM MeTayioB. O0Iue crnoco0bl NOTyYeHHS

Hemetamnsl. OCOO€HHOCTH CTPOSHHUS AaTOMOB.

3aBUCUMOCTH CBOMCTB TaJIOT€HOB OT UX IMOJIOXKEHUS B [leproaudeckoil cucreme.

13.0OKucCInUTENbHBIE U BOCCTAHOBUTENIbLHEIC CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT MX
TIOJIOKCHUSA B pAAY JICKTPOOTPpULATCIBHOCTH.

14.
15.

AnudaTryecKe yrieBoI0opobl
XUMHUYECKUE CBOMCTBA aJIKaHOB. [[puMeHeHne anKkaHOB Ha OCHOBE

16. AnxeHbl. DTHIIEH, €T0 ToydeHue ['oMonorudeckuii psj, n30Mepusi, HOMEHKIATypa

aMKeHOB. XMMHUYECKUE CBOMCTBA 3TuiieHa: [IprMeHeHne sTuIeHa Ha OCHOBE CBOMCTB.

17.
18.
19.

HOJIMMEPHU3ALUS B KAyUyKH

20.
21.
22.

26.

Kak (DyHKIIMOHAIbHAS

HatypanbHbIil U1 CHHTETHYECKHE KAyUyKHU.
Pesuna.
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Kucnopoaconepkamue opranudeckue coequueHus23. CuupThL.
24 ®enon. dusnveckre U XUMUIECKHE CBOMcTBa (heHoNa.25. Anpaerunsl. [lonsaTue 00 anpaeruaax.
Kapbonossie kucnotsl. [Torstue o kapOoHOBBIX KuciaoTax. KapOokcuibHas rpymnma

CBOMCTB.

Ankunpl. ArnieTriieH. XUMHUYeCKre CBOMCTBA arleTiiieHa. [[puMeHeHne aneTuieHa
CornpsikeHHBIE JUCHBI
Xumuueckrne CBOHCTBa OyTaaueHa- 1,3 1 nzonpena: odecuBeurBaHie OPOMHON BOJBIN




27.

IInacTmaccsl.
28. [Tomyyenune noaTuMEPOB peakiuel MOJIMMEPU3AINH U TTOJIMKOHICHCAIUH.
29. TepmorutacTU4HbIE U TEpMOpEaKTUBHBIE TuTacTMacchl. [IpeacraBuTeny miacTmacc.
30. Bonokna, ux knaccudukarms. [lomyueHre BOJIOKOH.

1. HanummTe ypaBHEHUS MPOTEKAIOMINUX PEAKIUi B MOJIEKYJISIPHOM U MOHHO-
MOJIEKYJIIPHOM BUJIE.

2. OOmBsicHUTE, TOYEMY OHH NPOTEKatoT? A) cynbun 6apus + cynbdaT IUHKA

B) autpat unHKa+ cynbhua HATpUs

OH

3. CocTaBbTe ypaBHEHHUS PEaKIUH CIEAYIONIMX [PEBPAIllCHUH, HWCIONb3YS CTPYKTYPHBIC
(OpMYJIBI OPraHUYECKUX BEIIECTB:

1 - xJ0p mpomnax —P  mpona”on —P> nponaHaigs —P> MPONMOHOBAs KUCIOTa —p

-XJIOPIIPOITMOHOBAS KUCIIOTA

4, Kaxoit Tim koBaJIeHTHO# CBSI3M - TIOJISIPHAS WIIA HETIOJISIPHAS - B MOJICKYJIaX CJIEeIYIOUUX
Bemiects? CO, HI, H2S, OF2, CH4? K atomam, KaKuX 3JICMEHTOB CMEIIAIOTCS OOIIHNE JICKTPOHHBIC
Mapel B 3TUX MOJIEKyJIax?

5. Kak u3mensiercs nonsipHoOCTh cBa3eil B psiay monekyn: H20, H2S, H2Te? [Touemy?
6. Onpenenute BaieHTHOCTH hocdopa B BemecTrax: PH3, P203, H3P04, Mg 3P2
7. Kaxue u3 ciemyromux BemecTs sIBISIIOTCS HoHHBIMU coenuaenusmu: H2, KC1, NH3. CaBr2,

CH4, Fe203, N2? ITouemy?
8.. Onpenenure 3apsabl HoHOB B coenuHeHusx A1F3, Cs20, CuCl2, FeBr

7.4.3 IIpumepHsbie 32024 Ha AUPPepeHUMPOBAHHbIN 3a4eT

3apaua 1. JlokaxuTe TpeMs peakuusMH C pPa3sHBIMH KIAacCaMU BEIISCTB BOCCTAHOBUTEIHHBIC
CBOICTBa MarHusl.
3agaya 2.0cymecTBUTH IPEBPALICHNS:
N2 -> NH3 -> NO -> N02 -> HNO03 -> NH4NO03.

3agaya 3. Ckompko rpamMm okcupa wmenu (II) momyumtcs mnpu  pasnoXeHHH TaKOro Ke
konuuectBa ruapokcuga memu (II), HAa pacTBOpeHme KoToporo 3aTpatruiochk 19,6r 20%-ro pactBopa
CEepHOM KHUCIIOTHI?
3anaua 4. U3 Beniects, hopmyiisl koTopsix S, Ca, S02, H2S04, BaS04, S03, Na2S03?
CocTaBbTe T€HETUYECKHN PSII.

3apaua S. CocraBpre cxemy mnonaydenus xjopuga >xeneza (III) u3 okcuma xenesa (II). Han
CTpCJIKaMHn Iepexoa0B HammumuTe Q)OpMyHBI HeO6XOI{I/IMI)IX BCILICCTB u YCJI0BUsA IMPOBCACHUA
peaxiuu.

8 JONNOJIHUTEJBHOE OBECHHEYEHUE JUCLHHUIIJIMHBI

JlexoHHBINA MaTepualn 1o teme: « CTpoeHHe BEeLeCTBa»

[Ipu oOpa3oBaHMKM XWMHYECKOW CBSI3M TPOUCXOAWT TepepaclpenelieHne B IPOCTPAHCTBE
3NIEKTPOHHBIX IUIOTHOCTEW, NEpBOHAYAJIbHO NPUHAMAISKABIIUX pa3sHbIM aTomMaM. [lockonpky HanMeHee
MPOYHO CBSA3aHBI C SJIPOM OAJIEKTPOHBI BHEIIHETO YPOBHSA, TO O3THM JJIEKTPOHAM IPHHAICKHUT TIIaBHAS
poiap B 00pa3oBaHWM XUMHYECKOH cBs3u. KonmyecTBO XHMMHYECKMX CBsi3ei, OOpa30BaHHBIX JaHHBIM
aTOMOM B  COEAMHEHWH, Ha3bIBAIOT  BaJEHTHOCTHIO. OJEKTPOHBI, MpPHUHUMAIOIIME  ydYacTHE B
0o0pa3oBaHMM XHMHUYECKOW CBSI3M, HA3BIBAIOTCS BAJICHTHBIMU: y S- U P DJIEMEHTOB — 3TO BHEIIHHE
ANIEKTPOHBI, y d- 2IeMeHTOB — BHeIIHUE (TIOCJIEAHUE) S-3IIEKTPOHBIM mpeamnocieanue d-amekrpoHsl. C
SHEPreTHYECKOH TOYKH 3peHHs Hauboliee YCTONUMBBIM SIBJISETCS aTOM, HAa BHELIHEM YPOBHE KOTOPOTO
COJIEP)KUTCSI MaKCHMalbHOE YHCIO OSJIEKTpoHOB (2 u 8 omekTpoHOB). Takoil ypoBeHb Ha3bIBalOT
3aBEpIICHHBIM. 3aBEepIICHHBIE YPOBHM OTJIMYAIOTCS OOJBIIOW TMPOYHOCTHIO M XapaKTEpPHBI IJIsi aTOMOB
OnmaropoJHBIX Tra3oB, TOITOMY TIIPH OOBIYHBIX YCIOBHSX OHH HAaxXOAATCS B COCTOSHHHM XUMHYECKH
WHEPTHOTO OJIHOATOMHOTI'O Ta3a.

Y aromMoB JApyrux O3JIEMEHTOB BHEIIHHWE 3HEpPreTHYecKHe YpPOBHM He3aBeplueHHble. B mporecce
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XUM  peakIUH  OCYIIECTBISETCS  3aBeplIeHHe  BHEIIHWX  ypOBHEH, dYTo  jgocTturaercs  Jubo
MPUCOCIMHEHUEM, JIMOO OTAauei JJIEKTPOHOB, a TakkKe OOpa30BaHMEM OOINUX JJIEKTPOHHBIX Map. OTH
CrocoObl MPUBOIAT K 0Opa3oBaHHMIO JIByX OCHOBHBIX THIIOB CBSI3U: KOBAJeHTHOW W WOHHOH. Takum
o0Opa3oMm, Tpu OOpa3oBaHWM MOJEKYJbl KaXKABIH aToM CTPEMHUTCS TPUOOPECTH YCTOMUYMBYIO BHEUIHIOKO
AJIEKTPOHHYIO OO0OJIOUKY: JHOO IBYXDJIEKTPOHHYIO (jy0iser), aub0 BOCHMH-3JICKTPOMHYIO (OKTET). JTa
3aKOHOMEPHOCTh TOJIOKEHA B OCHOBY TEOpHH 0OOpa3oBaHMs XuUMHYecKOH cBs3u. (OOpazoBaHue
XMMUYECKOM CBSI3M 32 CYET 3aBeplieHHs BHEIIHUX YpOBHEH B 00pasylomMX CB3b aToMax
COIIPOBOK/AAETCS BBIJCICHUEM OOJBIIOTO KOJIMYECTBA HSHEPTUH, TO €CTh BO3ZHHUKHOBEHHE XUMHYECKOH
CBA3M BCETAa IPOTEKAaeT 3K30TePMHUYECKH, IOCKONBKY OHO NPHUBOAWT K IIOSIBICHUIO HOBBIX YaCTHII
(Moytekyi), oONamarOIIMX MPH OOBIYHBIX YCIOBUSIX OOJBIICH YCTOHYMBOCTBIO, a CIIEOBATEIbHO, OHH
MEHbBIIIeH SHepruei, yemM y HCXOoAHbIX. OJHUM M3 CYIIECTBEHHBIX IIOKa3zaTeNlel, ONpeAessIomnX Kakas
CBS3b OOpasyeTcs MEXIy aroMaMH, SIBISICTCS 3JIEKTPOOTPHULATETIBbHOCTh, TO €CThCIIOCOOHOCTH aTOMOM
NpUTATUBATh K cebe DIEKTPOHBI OT JPYrUX aTOMOB. OJEKTPOOTPULATEIBHOCTh AaTOMOB JJIEMEHTOB
W3MEHSETCS IIOCTENEHHO: B TEpHoAax TMEepHOJMYECKON CHCTeMbl ClieBa HampaBo €€ 3HadeHHe
BO3pacTaeT a B IPYyMIax CBEpXYy BHU3 — YMEHBIIIAeTCs.

XuMu4eckasi CBsI3b, OCYIIECTBISEMas 3a CYET OO0pa3oBaHUS OOIIMX (CBSI3BIBAIOIINX)ICKTPOHHBIX TMap,
Ha3bpIBaeTcsd KoBaJeHTHOW. 1) Pazbepem mnpumep o0pa3oBaHUS XUMHYECKOH CBS3M MEXIY aTOMaMu C
OJIMHAKOBOW  DJIEKTPOOTPUIATENBHOCTBIO,  HampuMep,  MOJIeKynsl  Bojgopoga H2  OOpaszoBanue
XUMUYECKON CBSI3M B MOJIEKYJIE BOJOPOAA MOXHO IpPEACTaBUTh B BHAe AByXx Touek: H- + -H > H : H
WIM YepTOYKOH, KOTopas cHUMBONM3UpyeT mapy sjiekrpoHoB: H-H KosanenTtHas cBsi3p, oOpa3oBaHHas
aToMaMd C OJMHAKOBOHM JJIEKTPOOTPUIATEIBHOCTHIO HAa3bIBAcTCS HEMOJSApHOW. Takyro CBs3b 00pa3yroT
JIBYXaTOMHBIE MOJIEKYJIbI, COCTOSIINE M3 aTOMOB OJHOro xumudeckoro suementa: H 2 , Cl1 2 u gp.2)
OOpa3zoBaHue KOBaJCHTHOH CBS3M MEXIy AarOMaMH, OJIIEKTPOOTPUIATENBHOCT KOTOPBIX —pa3invaeTcs
HEe3HAaYMUTEIbHO. KoBanenrtnas CBf3b, o0pazoBaHHas aToMaMu c pa3IYHON
3JEKTPOOTPHULIATEILHOCTBI), HA3bIBACTCA NOJNAPHOW. IIpM KOBalIEHTHONH TMOJNSPHOM CBSI3U 3JIEKTPOHHAS
IUIOTHOCTh OT OOIIEH Tapbhl 3JIEKTPOHOB CMeEIIeHa K aroMy C OoJblIeld 3IeKTPOOTPHULATEIBHOCTHIO.
[Ipumepamu wmoryt cayxutrh wmoiekyasl H20, NH3, H2S, CH3Cl. KosanentHas (monspHas U
HEemoJspHas) CBA3b B HAMIMX I@puMepax oOpa3oBajach 3a CYeT HECHApPEHHBIX  JJIEKTPOHOB
CBSI3BIBAIONIMXCS aTOMOB. Takold MexaHM3M 0Opa3oBaHHs KOBAJICHTHOW CBSI3W HAa3bIBACTCS OOMEHHBIM.
Hpyroit mexaHu3M o00pa30BaHUs KOBAJICHTHOM CBS3W — JOHOPHO-aKIENTOPHBIA. B 3TOM ciydyae cBs3b
BO3HHUKAET 3a CUET JIBYX CIAPEHHBIX 3JICKTPOHOB OJIHOTO aToMa (JIOHOpa) U CBOOOIHOW opOUTAIH

Jpyroro aroma (axkmenTop). Xopollo U3BECTHBIN puMep — oOpa3zoBanue nona ammonus: HY+:NH 3

>[H:NH3|*= > NH4* akuentop JOHOP MOH aMMOHHUS 3eKTpOHOB. [Ipu oOpa3oBanuu
MOHA aMMOHHUS SJICKTPOHHAS Iapa a30Ta CTaHOBUTCS o0miel aist atomoB N 1 H, To ecTh BO3HUKaeT
4eTBEPTas CBSI3b, KOTOPAsk HE OTIIMNYAETCS OT OCTAIBHBIX TpeX. X n300pakatoToJMHAKOBO:
H+H-N-HH

HoHHast  cBA3p BO3HMKACT MEXKAY aTOMaMH, O3JCKTPOOTPHLATEIBHOCTh  KOTOPBIX  PE3KO
pasnugaercs PaccMoTpuMm cmoco06 obpaszoBanums Ha TmpuMmepe xiopuaa HaTpus NaCl. DiaexTpoHHYIO
KOH(HTYpaluio aTOMOB HATpUsl M XJopa MOXKHO mpeactaButb: 11 Na 1s2 2s2 2p 6 3s 1; 17 Cl 1s2 2p 6
3s2 3p5 Kak 53T0 aToMBl C HE3aBEpUICHHBIMH DSHEPreTHUYecKUMHU ypoBHAMH. OueBHUAHO, MO UX
3aBEpIICHUS] aTOMy HATpHsl Jierde OTHaTh OJMH OJJEKTPOH, 4YeM INPUCOSAWHHUTH CEeMb, a aToMy XJopa
Jierye TPUCOCAMHUTH OJWH DJEKTPOH, YeM OTHaTh ceMb. [IpH XHMHYECKOM B3aWMOJECHCTBHUH aTOM
HaTpHsl TIOJHOCTBIO OTHAET OAMH OJIEKTPOH, a aTroM XJopa NpUHUMaeT ero. CXeMaTH4HO 3TO MOXKHO
3amucath Tak: Na. — 1 e —> Nat HOH HaTpus, YCTOHYMBAasi BOCBMHAJIEKTpOHHas 1s2 2s2 2p6
o0oyiouka 3a cueT BTOpOro sHepreruueckoro yporus. :Cl + le —> .Cl - uoH xJjiopa, ycToiuuBas
BOCBMHDJIEKTpOHHast obOonouka. Mexay wuoHamu Nat+ u Cl- BO3HHKAIOT CHJIBI DJIEKTPOCTATHYECKOTO
MPUTSDKEHMS, B pe3ybTaTe 4ero o0pasyercsi COeIMHEHNE.
Xumudeckass CBsS3b, OCYIICCTBIIsIeMas 32 CUET OSJEKTPOCTATUYECKOTO TPHUTHKEHUS MEXIy HOHAMH,
Ha3plBaeTcs HWOHHOW CBs3blo. CoenuHeHHs, O0Opa3oBaHHbIE MYTEM TMPHUTSHKCHUS HMOHOB HA3bIBAIOTCS
WOHHBIMU. VIOHHBIE COENWHEHHUS COCTOST W3 OTACIBHBIX MOJIEKYJ TOJBKO B TMapooOpa3HOM COCTOSHHH.
B  TBepmoM  (KpHUCTaJUIMYECKOM) COCTOSIHUM  WOHHBIE  COCIMHEHUS  COCTOAT W3  3aKOHOMEPHO
PACIIONIOKEHHBIX TOJIOKHUTENBHBIX W OTPHUIATENBHBIX HOHOB. MOJEKYJIBl B 3TOM cJy4ae OTCYTCTBYIOT.
Honnble coenuHeHus: 0Opa3ylOT pPE3KO pa3iWyHble MO BEIUYMHE DICKTPOOTPUIATEILHOCTH JIIEMEHTHI
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mragHelx noarpynn I w II rpynn wm rmaBHeix noarpynn VI wm VII rpynn. HMoHHBIX coequHEHMI
cpaBHUTENbHO HemHOTo. Hampumepneoprannueckue conu: NH4C1 (monm ammonmss NH4 + um moH Xiopa
Cl-), a Takxke coyieoOpa3Hble OPraHUYEeCKHE COCIUHCHHMS: AJKOTOJSATHI COJM KapOOHOBBIX KHUCJIOT, COJIU
aMuHOB HemomnspHas KoBaJeHTHas CBA3b M MOHHas CBsI3b — JBa MNpEAENbHBIX CIydyas pacIlpeleneHus
3NEKTPOHHOM mIoTHOCTH. HemomspHO! CBA3M OTBE4YaeT pPABHOMEPHOE paclpeiesieHHe CBA3YIOLIETO
JIBYX OJIGKTPOHHOTO oOJaka MeXIy OJUHAKOBBIMH aroMamMd. Hao0opoT, Tpu HOHHOH CBS3U
CBA3YIOLME DJJIEKTPOHHOE O00JaK0 TPAKTUYECKH TOJHOCTBIO MPHHAUICKUT OJHOMY M3 aToMoB. B
OOJILIIMHCTBE JK€ COCJMHEHHH XUMHYECKHE CBS3M OKAa3bIBAIOT IMPOMEXKYTOUHBIMH MEXKIY OSTHMHU
BHUJaMH CBSI3H, TO €CTh B HUX OCYIECTBIIAETCS MOJISPHAs KOBAJIEHTHASI CBS3b.

Mertannuueckass CBA3b CYIIECTByeT B MeTajllax B TBEpAOM B JKHJAKOM COCTOSHMHM. B

COOTBETCTBHH C TIOJIOKEHHEM B TIEPHOAMYECKON CHCTEME aTOMbl METANIOB WMEIOT HEOOJBIIOE YHCIIO
BAJICHTHBIX JJEKTPOHOB (1-3 aJexTpoHa) ¥ HHU3KYI0 OHEPrui0 MOHH3AIMK (OTPbIBA JJIEKTPOHA).
[losToMy BajJeHTHBIE OJJEKTPOHBI CJA00 YIEPKUBAIOTCA B aTOME, JIETKO OTPBIBAIOTCS U UMEIOT
BO3MOXKHOCTh IIepeMeIaThCsl MO BCeMy KpUCTalLTy. B y3max KpHCTalIM4ecKoH peleTKd MeTalljioB
HaXoIsTCS CBOOOJHBIC AaTOMBI, TOJIOKUTEIBHO 3apsDKEHHBIE KOHBI, a 4YacTh BAJICHTHBIX JJIEKTPOHOB,
cBOOOJHO TepeMemasicb B O0beMe KPHUCTAJUIMYECKOW pEIIeTKH, o00pa3yeT «dJIEKTPOHHBIH  rasy,
obecrieunBaroNMid  CBsI3b MEXIy aromMamMu Metaiuia. CBsi3b, KOTOPYIO OCYIIECTBISIFOT OTHOCHTEIBHO
CBOOOJHBIE  DJEKTPOHBI ~MEXAYy HWOHAMH METAJUIOB B  KPUCTAUNIMYECKOW  peIeTKe, Ha3bIBaeTCs
METAJUIMYECKOW  CBs3bI0. MeTtajuinyeckass CBA3b BO3HHMKaeT 3a cueT 000OIIeCTBICHHS aToMaMu
BAJICHTHBIX 3JIeKTpOHOB. OJHAKO MEXJIy OSTUMH BHJAMH CBSI3M €CTh CYIIECTBEHHOE pas3jIdyHe.
DJNEeKTPOHBI, OCYIIECTBISIONIME KOBAJICHTHYIO CBSI3b, B OCHOBHOM NpPEOBIBAIOT B HEMOCPEACTBEHHOM
ONMM30CTH  OT JBYX COGIMHEHHBIX aTOMOB. B ciyyae  MeTaIMYECKOH  CBSI3M  DJIEKTPOHBI,
OCYIIECTBIISIIONINE CBSI3b, IIEPEMEINAIOTCA [0 BCEMY KYCKy MeTaula. OTHM ONpeAeNsioTcs oOriue
NPU3HAKK METaJUIOB: METaJUTMYeCKuil OJieck, Xopouias NPOBOAUMOCTb TEIJIOTHl U 3JIEKTPUYECTBA,
KOBKOCTb, IUIACTUYHOCTh W T. JA. OOUMMXMUMHYECKAM  CBOWCTBOM  METa/NIOB  SIBISIETCS — UX
OTHOCHUTENFHO BBICOKAsl BOCCTAHOBHUTENBHAS CITIOCOOHOCTb.
BomopomHbie  CBSI3M  MOTYT  00Opa30BBIBATBCS MEXKAYy arOMOM  BOAOPOJA, CBS3aHHBIM C  aTOMOM
3NEKTPOOTPULIATENIFHOTO  3JIEMEHTa, W 3JEKTPOOTPHULIATENbHBIM  3JIEMEHTOM, HUMEIOIIUM  CBOOOHYIO
napy anektpoHoB(OP,1M). Bomopoanas cBs3b 0O0yCJOBIEHa 3JCKTPOCTATUYSCKUM  MPUTSHKCHUEM,
KOTOPOMY CHOCOOCTBYIOT Mallble pa3Mepbl aroMa BOAOpPOJA, M OTYACTH, JTOHOPHO-aKIETITOPHBIM
B3auMozelicTBueM. BogoponmHas cBs3p MOXET OBITh MEXMOJEKYISIPHOM H  BHYTPUMOJEKYJSPHOH.
Ces3u 0-H wuMeroT BbIpakeHHBIN MONSPHBIA Xapaktep: Bomoponnas cBs3p ropasmo Oojee crabas, yem
WOHHAsg WIM KOB&JIEHTHas, HO Oojee CHWIbHAasi, 4YeM MEXMOJEKyJIsIpHOe B3aumojeiicTeue. BonoponHsie
CBA3M OOYCIIaBIMBAalOT HEKOTOpble (U3MYECKHE CBOIMCTBA BEIISCTB (HAIPUMEP, BBICOKHE TeMIEpaTyphl
kureHus1). (OcoOEHHO pacIpOCTPaHEHbl BOJOPOJHBIE CBSA3M B  MOJICKYJIaX OCJKOB, HYKJICHHOBBIX
KACIOT W  JpyruX  OWONOTMYECKH  BAXKHBIX  COCJAMHEHHH, oOecreuuBass UM  ONpelesICHHYIO
MIPOCTPAaHCTBEHHYIO CTPYKTYpPY (OpraHu3aIuio)
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PELHEH3USA
Ha pabouyro mporpaMmy y4eOHON JUCIUTIIIUHBI
BJ1.07 Xumnsa nns cneunansHoctr 40.02.04 FOpucnpyaenuus

PabGouass mporpamma yudeOHod auciurmimael BbJI.07 Xumus coorBerctByer DPI'OC
CIEIUATbHOCTH CpeaHEro npo¢eCcCUOHaTBLHOTO oOpazoBaHus 40.02.04
KOpucnpynenuusi, yTBepKIEHHOTO TmpuKazoM MuHUCTepcTBa 00pa3oBaHUsl WU
Hayku Poccuiickoir @enepamuu ot 12 mas 2014 r. Ne 508, 3apeructpupoBaH B
Munuctepcrse roctunmu 29.07.2014 1. (per. Ne 33324).

B pabouyro mporpammy yueOHOUM mucturiuubl BJ[.07 XuMus BKIIOYEHBI pa3ieiibl:
«ITacmoptr  pabGoueil mporpamMmbl  y4yeOHOM  nucUUIUIMHBIY, «CTpykTypa U
COZIEp)KaHHE yueOHO JVCLHUATUIAHBD, «O0pa3zoBarenbHbIE TEXHOJIOTUNY,
«YcnoBusi peanuzaldd MporpaMMbl yuyeOHOW AUCHUIUIMHBI, «llepedueHb OCHOBHBIX
U JIONOJIHUTENbHBIX HMH(MOPMAIMOHHBIX HCTOYHHUKOB, HEOOXOIMMBIX MJII OCBOCHHUS
TUCHUIUIUHBY, «MeToauueckue peKkoMeHAAlMu Oo0y4yarouuMcsi IO  OCBOCHHIO
JUCLUUIUIMHBD,  «OLIEHOYHBIE  CpeacTBa Ul KOHTPOJIS — YCIEBAEMOCTH» U
«/lonomuuTenbHOE oOecriedeHne TUCUUTIITUHBD.

Ctpyktypa ©  colepkaHue pabodeil  mporpaMMbl  COOTBETCTBYIOT  LIEJISIM
obpazoBatenpHOM mporpammbl CI1O mo crienmanbHoctu 40.02.04

IOpucnpynennus u Oyayiei npodeccuoHaIbHON AESTEILHOCTH CTYICHTA.

O6bEM pabouedt mporpaMMbl y4eOHOW JUCHUIUIMHBI TIOJHOCTBIO COOTBETCTBYET
y4eOHOMY TUIaHy TOJATOTOBKM TIO JAaHHOW cheruaibHOCTH. B mporpamme dY€TKO
chopmynupoBaHbl 1€  OOyYEeHHsS, a TaKXe MPOTHO3UPYEMBIE Pe3yJbTaThl
o0y4eHus 1Mo y4eOHON JUCITUTIIINHE.

Ha ocHoBanuuM mnpoOBEOEHHON SKCIEPTHU3bl MOXKHO CHAENaTh 3aKIOYEHUE, YTO
pabouass mporpamma ydebHoi mucturuimHbl bJ.07 Xwumus 10 cHenuanbHOCTH
40.02.04 FOpucnpyneHuus COOTBETCTBYET TpeOOBaHUAM CTaHJapTa,
npodecCUOHATBLHBIM TPEOOBAaHUAM, a TakKKe COBPEMEHHBIM TpPEOOBAaHUSAM pPBIHKA

TpyJa.

PeneHsenr:
Yuurenb XMMHUU BBICHIEH KaTErOpHHU

MBOY I'mmuazum Neb6 r. Tuxoperka JI. B. O6HOBEHCKAs



ISKCHEPTHOE 3AK/IIOYEHUE (PELHEH3U )

Ha padouyio nporpammy aucuunannbl BJ1.07 «Xumus»
cnennagbHocTh 40.02.04 FOpucnpynennus

Pabouass mporpamma aucuumnuasl BJ] 07 «Xwumus» paspabotana Ha ocHoBe TpeboBanuii PI'OC
cpeaHero oOmiero oOpa3oBaHUs, MPEIbSIBISIEMBIX K CTPYKType, COJIEPKAHUIO U pe3ylibTaTaM OCBOCHHS
yueOHOM gucnuiuinHbl  «EcTecTBO3HaHWE», B COOTBETCTBHMM ¢ PeKOMEHJalnusMu 10 OpraHU3aliu
MOJTy4eHUsT CcpeAHero oOmero o0Opa3oBaHHMsl B Tpeaeiax OCBOCHHsS 00pa3oBaTENbHBIX IMPOTPaMM
cpemHero TpodecCHOHATLHOTO Oo0pa3oBaHUs, ¢ yderoM TpeboBanuii @OI'OC mo crnenuanbHOCTH
cpenHero npodeccuonanbHoro oopazopanus 40.02.04 KOpucnpynenms.

Hucummnaa  BJ1.07  «Xumus» oTHocHTCs K 00IIe00pa3oBaTeNbHONW TOArOTOBKE W BXOAHMT B
coctaB 0a30BbIX aucuurind bJ1.00.

PaGoueii  mporpamMmoii  HpeIyCMOTPEHO  MPHOOpPETeHHEe  3HAHUH O  (YHIaMEHTAIbHBIX
(pU3UYECKUX, XUMUYECKMX W OWOJIOTMYECKHX 3aKOHaX M MPHUHIIMIIAX, JEKAINIMX B OCHOBE COBPEMEHHOU
€CTCCTBCHHOHAYYHON KapTUHBI MHpa; HaubOoyiee BaXKHBIX OTKPBHITHAX, OKa3aBIIUX ONpEACISIoNce
BIIMSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTMH; METOJaX HAYYHOT'O MMO3HAHUS IPUPOIHL.

B xoxe uzyuenust paccMaTpuBarOTCs pa3aebl: XUMUH.

B paboueii nporpamme OTpasKeHbI IPAKTUIECKUE YMEHUS:

-IPUBOAMTH  INPHUMEPHl  JKCIEPUMEHTOB  W(WiaM)  HaOMOACHWH,  OOOCHOBBIBAIOUIMX:  ATOMHO-
MOJIEKYJIIDHOE  CTPOEHHME BEIIECTBA, 3aBUCHMOCTh CBOWCTB BEIIECTBA OT CTPYKTYpPBl  MOJEKYJ,
3aBUCHMOCTh CKOPOCTM XMMHYECKOW peakIuud OT TeMIepaTypbl M  KaTajau3aToOpoB, B3alMOCBS3b
KOMIIOHEHTOB 3KOCHCTEMBI, BIMSIHHUE JAESITEIbHOCTH YEIOBEKa Ha DKOCUCTEMBI;
-00OBSCHATh TPUKIAJHOE 3HAYCHUE BAXXKHEWIIMX JOCTIKEHHH B O0JacTH €CTECTBEHHBIX HayK MJIs:
pPa3BUTUS DHEPreTUKM, TPAHCIOPTA M CPEACTB CBSI3M, IOIY4YEHHS CHHTETHMYECKHX MaTepHajoB C
3aJaHHBIMH CBOMCTBaMH, CO3[aHUSl OHOTEXHOJOTWH, Je4eHUs] WHQPEKIHOHHBIX 3a00JeBaHWU, OXpaHbI
OKpY>Karollen Cpepl;
-BBIIBUTAaTh TUIOTE3bl W  IpejiaraTb MyTH HMX  TNPOBEpPKH, JAeNaTb  BBIBOJBI HAa  OCHOBE
9KCHEPUMEHTANIbHBIX JaHHBIX, IPEICTABICHHBIX B BUJE IpaduKa, TaONUIbl WU JUarpaMMBbl;
-paboTaTh C eCTeCTBEHHO-Hay4YHOH wuH(opManmel, copepxameiics B coobumenusx CMMU, wuHTepHeT-
pecypcax, Hay4qHO-TIOMYJISIPHOM JUTEpaType:
- BIAQAETh METOJaMH IIOMCKA, BBIJENATH CMBICIOBYI0O OCHOBY W  OLIEHUBaThb JIOCTOBEPHOCTb
uHPOPMALIUH.

OO0beM, CTpykTypa © cojepxaHue paboueii mporpamma mgucumioinabl  BJ.07  «Xumwus»
COOTBETCTBYIOT yueOHOMY Iiany cnennansHoctd 40,0204 FOpucnpyneHuus.

PenieHzenr,
aupextop MBOY I'mmuasus Ne 6 r. Tuxopenka E. I'. Ilocpmalnnas



