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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma  oOmieoOpa3zoBaTenbHOW  Y4eOHOW — JUCHUIUIMHBL  «XHUMUS»

npeaHa3HadeHa I M3YYeHHs XUMHUA B TpodeccHoHaTbHBIX 00pa30oBaTEeNbHBIX
opranmzauuax CIIO, peanusyromux 00pa3oBaTelbHYIO MPOrpaMMy CPEAHEro OOIIEro
oOpa3oBaHus B Mpeaenax OCBOEHHS OCHOBHOM mpodeccroHaabHON 00pa3oBaTEIbHOM
nporpammbel  CIIO Ha ©06a3ze ocHOBHOro o0Omiero oOpa3oBaHUsi NpU MNOATOTOBKE
KBIU(PUITUPOBAHHBIX pabOUUX, CIIyKallIUX, CIEIUATUCTOB CPEAHETO 3BEHA.
PaGouas mporpamMMa y4eOHOW AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE NPUMEPHON
nporpaMMbl  00IIe00pa3oBaTEIbHON  Y4eOHOM  MUCHMIUIMHBL  «XUMUS» IS
npodeCCHOHANIBHBIX 00pa30BaTeNbHBIX Opranu3anuid. PexkomenmoBano denepanbHbIM
rOCyJlapCTBCHHBIM aBTOHOMHBIM yupexacHueM «®DenepanbHblii WHCTUTYT pa3BUTHUSA
obpazoBanus» (OPI'AY «DUPOy)

Conepxxanue mporpamMMbl «XHUMUS» HAMpPaBICHO HA JIOCTHXKEHHUE CIIECIYIOIIUX
neJen:

e hopMHpOBaHUE Yy OOYYAIOIIUXCS YMCHHS OIICHUBATh 3HAYMMOCTh XHMHYECKOTO
3HAHMS JIJTS KaXKJIOTO YeJIOBEKa;

e hopMHpOBaHUE Y OOYYAFOIIMXCS IETOCTHOTO MPEJICTABICHUS O MUPE U POJIA XHMHHU
B CO3/IJaHUU COBPEMEHHOM €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA; YMEHUSI OOBACHSTh
00BEKTHI M MPOIECCHl OKPYKAIOIIECH NEeHCTBUTEILHOCTH: TPUPOJAHOM, COIMATBHOM,
KyJIbTYPHOM, TEXHUYECKOU Cpe/bl, — MCIOIB3YS I 3TOT0 XUMUUECKHE 3HAHUS;

® pa3BUTHE y OOYyYaIOIIUXCS YMEHUM pa3audarh (PakThl U OLEHKH, CPaBHHUBATh
OILICHOYHbBIE BBIBOJIbI, BUACTH UX CBSI3b C KPUTEPUSIMH OIEHOK U CBSI3b KPUTEPHUEB C
OTIPENICTICHHOW  CHCTEMOH  IIeHHOCTEeHW, (¢GopMyaupoBath M  0OOCHOBBIBATH
COOCTBEHHYIO TIO3UIINIO;

e ipuoOpeTeHne OOyJaIOIIUMHUCS OIbITa PA3HOOOPA3HON NEATEIbHOCTH, TMO3HAHUS H
CaMOTIO3HAHMS; KIIOUEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE [IJIS
pPa3IUYHBIX BHUJAOB JCSATEIBHOCTA (HABBIKOB pEIIECHUS TPOOJIEeM, MPUHATHS
pelIeHu, ToucKa, aHaiam3a U o0paboTKM uH(OpPMAIMK, KOMMYHUKATHBHBIX
HABBIKOB, HAaBBIKOB W3MEpPEHUH, COTPYyAHUYECTBa, O€30macHOro OOparieHus ¢
BEIIECTBAMU B MTOBCEHEBHOM JKHU3HU).

B mporpammy BKJIIOYEHO CcOjep)KaHWE, HAMpaBIeHHOE Ha (GOPMHUpPOBAHUE Y
CTYJECHTOB KOMIIETCHIIMM, HEOOX0AUMBIX i kKadecTBeHHoro ocBoeHust OITOIT CIIO na
06a3e OCHOBHOTO 001Iero 00pa3oBaHMs C TMONYYCHHEM CpPEAHEro OOIIero o0pa3oBaHUS;
MPOTPAMMBI TIOATOTOBKH CIIEIIUATMCTOB CPETHETO 3BEHA.



OBIIASI XAPAKTEPUCTUKA YYEFHOU JUCIHUATLIMHBI «XUMMS»

XuMHusLT — 3TO HaykKa O BCHICCTBAX, HUX COCTaBC HW CTPOCHUM, CBOMCTBaxX H
MNpCBpaIICHUAX, 3HAYCHHUHU XUMHUYCCKUX BCIICCTB, MATCPpHUAJIOB HU IPOHCCCOB B
HpaKTquCKOfI ACATCIIPHOCTHU YCIOBCKA.

Conepxanue o611eo0pa3oBaTeIbHON yUeOHOM AUCIUTIIMHBI « XUMUS» HAIIPaBICHO HA
YCBOCHHE OOYYAIONTUMHUCS OCHOBHBIX TOHSTHH, 3aKOHOB W TEOPHI XUMUU; OBJIAJCHUE
YMCHHUSAMHU HaOJIOaTh XUMUYCCKUE SIBICHHS, IMPOBOIUTH XHUMHYECKHHA ASKCIICPUMECHT,
NPOU3BOJIUTh pPAcUYeThl HA OCHOBE XHWMHUYCCKMX (OpPMYJ BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKITHH.

B nponecce MU3ydYCHUdA XUMHUU Y O6y‘laIOH_II/IXC$I Pa3BUBAKOTCA TIO3HABATCIIBHLBIC
HHTCPCChI MW HHTCIUICKTYAJIBHBIC CHOCO6HOCTI/I, HOTp€6HOCTI/I B CaMOCTOATCIbHOM
HpI/IO6p€TCHI/IH 3HAHUM MO XMMHUH B COOTBETCTBUU C BO3HUKAKOIIIUMH KU3HCHHBIMU
HpO6HeMaMI/I, BOCIIUTBIBACTCA 6ep€}KHOG OTHOIICHUA K IPpUPOAC, TIOHUMAHUC 3J0POBOTO
06pa3a KHU3HU, HGO6XOJII/IMOCTI/I MpeaynpeKaACHUA HBHCHHﬁ, HaHOCAIMNX BPCI 3JO0POBBIO
)51 Oprxca}omeﬁ cpeac. OHHM OCBaMBaIOT [MpUCEMbl TI'paMOTHOTO, 0e30I1acHOTo
HNCIIOJIb30BAHUA XHUMHUYCCKHUX BCIICCTB U MATCPHAJIOB, IIPUMCHSICMBIX B 6BITy, CCJIBbCKOM
XO3SMCTBE U HA IMPpOU3BOACTBC.

[Ipu cTpyKTypUpOBaHUU COAEpKaHUs 00IIe00pa30oBaTEIbHON YUeOHOM TUCITUTUIMHBI
LTSt npodeccuoHaIbHBIX o0OpazoBaTeabHBIX OpraHu3alni, peann3yronmx
o0Opa3oBaTeIbHYI0 MPOrpaMMy CpeaHero ooéimero oOpa3oBaHUA B Mpejeiax OCBOCHHUS
OIIOIT CIIO na 06a3e OCHOBHOrO 00IIEro 00Opa30BaHUs, YYUThIBAJIacCh OOBEKTHBHAS
peaNbHOCTh — HEOOJBIIOW 00bEM YacoB, OTMYUICHHBIX HA HW3yYEHUE XUMHU U
CTpeMJIEHHE MaKCHMallbHO COOTBETCTBOBATH HMJIESIM pa3BHBaroiiero ooydenus. [loatomy
TEOPETUYECKHUE BOMPOCHI MAKCHMAJIBHO CMEIIECHbI K Hayaly WM3y4YeHUs NUCIUILTUHBI, C
TEM YTOOBI TOCIEAYIOIHUN (aKTHUECKU MaTepuall paccMaTpuBalCsi HAa OCHOBE
VU3YyYEHHBIX TCOPUH.

Peaﬂmaum{ ACAYKTHUBHOI'O IIOAXOJa K H3YUYCHHUIO XHMMHH CHOCO6CTByeT Pa3BUTHIO
TaKHUX JIOTHYCCKHUX onepaum?l MBIIIJICHUAA, KaK aHaJIu3 M CHHTC3, O606HIGHI/IG u
KOHKPCTHU3alluA, CPABHCHHC U aHAJIOI'MA, CUCTCMATHU3aluAg 1 KJ'IaCCI/I(bI/IKaI_[I/IH " ap.

N3yuenune xumuu B mpoheCcCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AUAX, PEATH3YIO-
X 00pa3oBaTeNbHYIO MPOrPaAMMYy CPEIHETr0 001Iero o0pa3oBaHus B Mpeiesiax OCBOCHHUS
OIIOII CIIO nHa 6a3e 0OCHOBHOTO OOIIIEro 0Opa30BaHMs, HIMEET CBOM OCOOCHHOCTH B 3aBH-
CUMOCTH OT Tipois mpodeccuoHaIbHOTO 00pa30BaHus. ITO BHIPAKACTCS B COMCPKAHUU
oOydYeHMsI, KOJIMYECTBE YacCOB, BBIJICTSIEMBIX HAa M3y4Y€HUE OTAEIBHBIX TEM MPOTPaMMBI,
rIIyOMHE WX OCBOCHHUS OO0yYaronuMucs, oObeMe W XapaKTepe MPaKTHUYECKUX 3aHSITHH,
BHJIaX BHEAYJIUTOPHOI CaMOCTOSITEIbHON pabOThI CTYIC€HTOB.



[Ipu ocBoenuu cnenuanbHocT CIIO TexHuueckoro mpoduis mpodhecCUOHaATBLHOTO
oOpa3zoBaHus XuMHs u3y4aeTcss Ha 0OazoBoM ypoBHe @PI'OC cpegHero o061ero
oOpa3zoBaHus.

Crenudrka u3ydyeHus] XUMHH TIPU OBJIAJICHUU NMPO(ECCUsIMU TEXHUIECKOTO TPOPHUIIS
oTpakeHa B Kaxaou Teme pazaena «CopepkaHue ydyeOHOM NUCUUILIUHBD) B pyOpuUKe
«IIpodunpHbie W NPOPECCHOHANBHO 3HAYMMBIE SJIEMEHTBI COACPKAHHS». ITOT
KOMITIOHEHT peain3yeTcsi NPy MHAUBUAYAJIBHON CaMOCTOSATENbHON paboTe 00yJyaroImmxcs
(HanmucaHuu pedepaToB, IMOJATOTOBKE COOOLICHWH, 3alUTe IMPOEKTOB), B Mpolecce
y4eOHON NeATeNbHOCTH MOl PYKOBOJCTBOM IperojaBaTelis (BBIMOJTHEHUN XUMHUYECKOTO
OKCIIEPUMEHTa — JTA0OPATOPHBIX OMBITOB M MPAKTUYECKUX padOT, PEUICHUH MPaKTHUKO-
OpPUEHTHPOBAHHBIX PACUCTHBIX 33724 U T.1I.).

B npouecce wu3yueHHs ~XMMHHM ~ TEOPETUYECKHE  CBEIEHHUS  JOIOJHSIOTCS
JEMOHCTpAlMsAMH,  JTA0OPATOPHBIMU  OMBITAMH M NPAKTUYECKUMH  3aHSITHSIMHU.
3HAUUTEIBPHOE MECTO OTBOJUTCA XUMHUYECKOMY dSKcnepuMmeHTy. OH OTKpBIBaeT
BO3MOXHOCTb (POPMHUpOBaTh y OOYYalOIIUXCSl CIElUUaJbHble NpPEeIMETHbIE YMEHHUS:
paboTaTh C BEUIECTBAMU, BBIMIOJIHATH MPOCTHIE XMMHUYECKHUE OTBIThI, YYUTh O€30MaCHOMY U
HKOJIOTUYECKH TPAMOTHOMY OOpAIlleHHIO ¢ BEIleCTBaMHU, MaTepHallaMd M IIpoLeccamMH B
OBITY M Ha IPOU3BOJICTBE.

Jlis  opraHuzanuu  BHEAyAMTOPHOM  CAMOCTOSITENIBHOW  pabOThl  CTYJEHTOB,
opnageBaomux mnpodeccusimu CIIO TexHuueckoro mnpoduieit mpodeccHoHaTEHOTO
oOpa3oBaHus, TPEJCTaBICH MNPUMEpPHBIA  mepeueHb  pedepaToB  (AOKIAIOB),
UHAUBUAYATBHBIX POCKTOB.

B mpomecce wu3ydeHus ~XUMHUH  BaXHO  (GOpPMHUpOBaTH  HMH(POPMAITMOHHYIO
KOMIIETEHTHOCTh oOydJaromuxcs. [1o3ToMy mpu opraHu3aiiid CaMOCTOSITEIILHON pabOoThI
HEOOXOAMMO aKIEHTHPOBATh BHUMAaHHE OOyYaroOlIMXCs Ha TOWCKe HWH(oOpMamuu B
cpeacTBax MaccMmenua, MHrepHere, y4eOHOM MW CIECHHMAIBHOW JIMTEpatype ¢
COOTBETCTBYIOIIHUM O(QOPMIICHHEM U TIPEACTABICHUEM PE3yJIbTaTOB.

N3yuyenue o01eodpa3oBaTenbHON yUeOHOM AUCIUIUIMHBI « XUMHSI 3aBEPIIACTCS O/ -
BeJIcHHEM HMTOTOB B (popme nuddepeHInpoBaHHOTO 3a4eTa B pamMKax MPOMEKYTOYHOU
arrectauuu ctyneHtoB B mpouecce ocBoeHus OIIOIT CIIO ¢ monyyeHueMm CpeaHero
o01ero oopa3oBaHus



MECTO YYEBHOMH JUCIHUILIMHBI B YYEBHOM ILIAHE

VY4yeOHass MUCHUIIINHA «XHUMHS» SBISACTCS YYCOHBIM IMPEAMETOM IO BBIOOPY M3
oOsi3atenbHOM mpenmeTHoit obnactu «EctectBenHbie Hayku» PI'OC cpegnero oOiero
o0pa3zoBaHUsl.

B  mpodeccuoHanbHBIX  00pa30BaTENbHBIX  OPraHM3AIUAX,  PEATH3YIOIIUX
o0pa3oBaTeIbHYI0 TPOTrpaMMy CpPEIHEro oOmiero oOpa3oBaHUsS B TpejesiaX OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOro 001Iero 00pa3oBaHus, yueOHas NUCHUIUIMHA «XUMHUSD)
u3zyvaetcsi B obuieoOpaszoBarenbHoM nukie yueobnoro OIIOIT CIIO na 6a3e OCHOBHOTO
o011iero oOpa3oBaHus ¢ MOJTYYEHUEM CPEIHETO 0011ero 00pa3oBaHus.



PE3YJbTATHI OCBOEHUS YUYEBHOM JUCHUILJINHBI

OcBoeHne colepaHUs Y4eOHOM  NUCHUIUIMHBI  «XUMHUS», O00ECreynuBaeT

AOCTUIKCHUC CTYACHTAMU CIICAYIOIUX PE3YJAbTATOB:

JUUYHOCHIHbIX:

YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUH U JIOCTHIKEHHSM OTECYECTBEHHOMU
XUMHYECKOM HAyKH; XUMHUYECKHM TpaMOTHOE NOBEAEHUE B MPOPEeCcCHOHATbHON
NEeATENbHOCTH MU B OBITY NpHU OOpaIlEHUH C XMMHYECKHMMH BELIECTBaMHU,
MaTepHAIAMU U IIPOLIECCAMY;

TOTOBHOCTh K MPOJOJDKEHHIO 00pa30BaHUSl W TOBBIIEHUS KBAIM(PUKALUUA B
N30paHHON NPOPECCHOHANBHON JEATEIBHOCTH M OOBEKTUBHOE OCO3HAHHUE pOJIU
XUMUYECKUX KOMIIETEHIIMHI B 3TOM;

YMEHUE HCIOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOM XHWMHMYECKONW HAayKu U
XUMHYECKUX TEXHOJOTMM JUIsi TOBBILIEHUS COOCTBEHHOTO WHTEIEKTYalbHOTO
pa3BUTHs B BEIOpaHHOM MpodecCHOHAIBHON NeATEeIbHOCTH;

Memanpedmemublx:

UCIIOJIb30BaHUE Pa3IUYHBIX BHJJIOB IO3HABATEIBHON JEATEILHOCTH W OCHOBHBIX
WUHTCIICKTYaIbHBIX OIepanuil (MMOCTAaHOBKHM 3a/Jadd, (OpPMYJIIMPOBAHHUS THUIIOTE3,
aHajW3a W CHHTE3a, CpPaBHCHMS, OO0OOIIEHUS, CHCTEMAaTHU3aIlMH, BBISBICHUS
NPUYIMHHO-CIICJICTBEHHBIX CBSI3€H, MOWCKA aHAJIOTOB, (OPMYIHUPOBAHUS BHIBOJIOB)
JUT pEIICHUs] TIOCTABJICHHOW 3aJa4d, MPUMEHEHHE OCHOBHBIX METOOB IO3HAHUS
(HaOJFOIeHUsI, HAYYHOT'O SKCIIEPUMEHTA) JUISI M3YYCHHsI Pa3IUYHBIX CTOPOH XH-
MHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMUA BO3HHKAET HEOOXOIUMOCTh CTa-
KHUBAaThCS B IPOeCCUOHATBLHOMU cdepe;

UCTIOJIh30BaHUE PA3IMYHBIX MCTOYHUKOB IS MOJIyYCHHUS XUMHUYECKOW WH(OpMa-
IIUH, YMEHHUE OIICHUTH €€ IOCTOBEPHOCTH ISl TIOCTHIKEHHS XOPOIINX PEe3yJIbTaTOB B
npodeccruonansHoOl chepe;

npeomMemHmuix:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA O MECTE XUMHUHU B COBPEMEHHOW Hay4YHOM
KapTUHE MUpa; TOHMMAaHHWE pOJM XUMHH B (OPMHPOBAHUU Kpyrozopa u
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JIJISl PEIICHHsI MPAKTHUECKHUX 3a/1ay;

BJIaJICHUE OCHOBOIIOJATAOIIUMHA XUMUYECKUMH MOHATUAMU, TEOPUSIMH, 3aKOHAMU
U 3aKOHOMEPHOCTAMU; YBEPEHHOE ITOJIb30BAHHE XUMHYECKOW TEPMHUHOJIOTHEN U
CHUMBOJIMKOM;

BJIaJICHUE OCHOBHBIMHM METOJAMH HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIMHA B XUMUU:
HAOJIFOICHUEM, OTIMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSICHATH PE3yJbTAThl MPOBEJACHHBIX OMBITOB W JENAaTh BHIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSATHh METOIbI TO3HAHUSI TIPU PEIICHUH MPAKTUYECKHUX 33]1a4;

cOpMUPOBAaHHOCTh YMEHHS [1aBaTh KOJWYECTBEHHBIE OLEHKU M TIPOU3BOJIUTH
pacyeThl 0 XUMUYECKUM (hOopMyJiaM U YPaBHEHUSIM;

BJIaJICHUE TMpPaBUJIAMU TEXHUKHU OE30MaCHOCTU IMPH HUCIOJIb30BAHUM XUMHYECKUX
BEIIIECCTB;

c(OpMUPOBAHHOCTh COOCTBEHHON TO3WIMUM [0 OTHOHICHUIO K XHWMHYECKOU

nH(pOpPMAIIIH, TOTYYaeMOU U3 Pa3HbIX HICTOYHUKOB.
7



COJIEP’KAHUE YUYEBHOM JIJUCITUTLIAHBI

BBenenue

Hayunble MeTO/1bI TO3HAHMSI BEIIECTB U XUMUYECKUX siBJIeHUU. Ponb skcriepumenTa
U TEOpUU B XUMHUHU. MoOJEIUpOBaHHE XUMHUYECKUX MPOLECCOB. 3HAYEHUE XUMHH NpU
ocsoenun npodeccuit CIIO u cneumanbHocTedt CIIO TexHuueckoro mnpodus
npo¢ecCUOHaIBLHOr0 00pa30BaHMUS.

1. O0mas 1 HeOpPraHU4ecKast XuMHs

1.1. Ocroenvie nornamus u 3aKOHbL XUMUU

OcHoBHble TOHsATHUS xuMuM. BemectBo. Atom. Monekyna. XuMHUUYECKUN DJIEMEHT.
Amnotponus. [Ipocteie u cioxHbIe BenecTBa. KauecTBEHHBIN U KOJTUYECTBEHHBIM COCTaB
BEIECTB. XUMHUUECKUE 3HAKU U (opmylibl. OTHOCHUTENILHBIE aTOMHAs M MOJICKYJspHas
macchol. KonmnuecTBo BeliecTsa.

OcHoBHbIE 3aKOHbI XUMHHU. CTexuoMeTpus. 3aKOH COXPaHEHHUSI MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPhI. 3aKOH ABOTaJpo U CIICJICTBUS
U3 HETO.

PacuerHble 3a/1aun Ha HaX0XJCHUE OTHOCHUTEIILHOM MOJIEKYJISIPHON MacChl, OINpe/eleHre
MacCOBOM JIOJIM XUMHUYECKUX DJIEMEHTOB B CJIOKHOM BEIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XUMHUYECKUX 3JIEMEHTOB.

Mopenu MoJieKyl TMpOCTBIX W CIOXKHBIX BellecTB (IapoctepkHeBble M CTroapra —
bpurneba).

Komexiust mpoCThIX U CIOKHBIX BEIIECTB.

Hekoroprie BemiecTBa KOMMYECTBOM | MOJIb.

Mopens MOJISIPHOTO 00beMa ra3oB.

Amnorponius gocdopa, KHCI0poa, 0JIOBa.

Ilpogunvnuie u npogheccuonanvhno 3HauuMble I1EMEHMBL COOEPHCAHUA. ATITOTPOIHBIC
MoauduKanuu yriepoaa (aimas, rpadur), Kuciopoaa (KUCIopod, 030H), 0JoBa (cepoe u
6enoe o11oBo). [ToHATHE O XUMUYECKOI TEXHOIOTHUH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

1.2. Ilepuoouueckuit 3axon u Ilepuoouueckas cucmema xumuueckux iemernmos /l. HU.
Menoeneesa u cmpoenue amoma

IMepuoauyeckui 3aKO0H JA.N.MennesieeBa. OTKpBITHE H.M.MenaeneeBbiM
[lepuonnueckoro 3akona. [lepnoamueckuii 3akon B popmynuporke JI.11.Menneneena.
[lepronuueckas TabnuIla XUMHUYECKUX DOJIEMEHTOB — rpaduyeckoe oToOpakeHue
MepuoANYecKoro 3akoHa. CTpykTypa MNEpUOJUYECKOW TaONMIIbl: MEPUOAbl (Malible H
OombIHe), TPYNIHI (TJIaBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuir zaxon JI.U.Menoeneesa. ATom — CiOXKHas
yactuua. Aapo (IpOTOHBI U HEUTPOHBI) U ANEKTpoHHAss obojouka. M3oTomnsl. CtpoeHue
AJEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB MaybiX MepuogoB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX OOOJIOYEK aTOMOB 3JEMEHTOB OOJBIIMX MEpPUOAOB  (NMEPEXOAHBIX



anemeHToB). [loHsTHe 00 opOuTansx. s-, p- U d-opOuTanu. INEeKTPOHHbIE KOHPUTYypaLUU
aTOMOB XMMHUYECKHUX JIEMEHTOB.

CoBpemennas (opmynupoBka Ilepuonnueckoro 3akona. 3HaueHue Ilepmonnueckoro
3akoHa u [lepuomnueckon cucrembl XxuMHuueckux diemeHToB Jl.M.Menneneesa mis
pa3BUTHA HAYKU U TIOHUMAaHHS XUMUYECKOW KapTUHBI MUPA.

Jemoncmpayuu

Paznuunsie popmel [lepuoanueckoil cucrembl xumuyeckux 3neMentoB JI.1.Menpaeneesa.
Hunamudeckue Tabmuubl A MopenupoBaHus [lepuonnyeckoil CUCTEMBI.
DNeKTpHU3alus TeJl U UX B3aUMOJECHCTBHE.

JlabopamopHnutit onvim

MopaenupoBanue noctpoenus [lepuoanueckoit TaOIUIBI XUMUYECKUX IJIEMEHTOB.
Ilpogunvnvie u npogeccuonanvno 3Hauumvie 3nNemeHmbvl cooeprcanus. Panno-
aKTUBHOCTb. VICNONIb30BaHUE paJIMOAKTUBHBIX M30TONOB B TEXHUYECKUX LENsX. PeHTre-
HOBCKO€ M3JIyYE€HHME M €ro MCIOJIb30BAaHHWE B TEXHUKE M MeauuuHe. MoJenupoBaHue Kak
METOJ IPOTHO3UPOBAHMS CUTyallMU HA MPOU3BOJICTBE.

1.3. Cmpoenue eeuwecmea

HNonnasi xumuyeckas cBsi3b. KaTnoHbl, UX 00pa30BaHWE U3 aTOMOB B PE3yJIbTaTe IMPO-
1ecca OKMCJICHUsI. AHMOHBI, UX 00pa30BaHKME U3 aTOMOB B pe3ysbTaTe IMpoIlecca BOCCTa-
HOBJIEHUs. IOHHAsA CBsI3b KaK CBSI3b MEXKAY KaTHOHAMHU M aHMOHAMU 3a CYET DJIEKTPOCTa-
TUYEeCKOro mpuTshkeHus. Knmaccuduxamuss MOHOB: MO COCTaBy, 3HAKY 3apsia, HAIWYHIO
ruApatHoi 00osouku. HoHHBIE KpucTamuyeckue pemeTkd. CBOMCTBa BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKHU.

KoBajienTHasi xuMu4yeckasi cBsi3b. MexaHu3M 00pa30oBaHMsI KOBAJCHTHOW CBsI3M (00-
MEHHBIN U JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIaTEIbHOCTh. KOBaIeHTHBIE MOJISIpHAs
Y HenoJIsipHas CBsI3U. KpaTHOCTh KOBAJ€HTHOW CBSI3U. MOJIEKYJISIDHBIE U aTOMHBIE KpH-
crajuinueckue pemetku. CBOKWCTBa BEUIECTB C MOJIEKYJISIPHBIMU U aTOMHBIMHM KPHUCTAJLIH -
YECKUMU PEIIETKAMH.

MeTannnyeckas cBsi3b. MeTrayuinueckas KpUCTaUIMUECKasl pelleTka M MeTajuindecKast
XUMHYECKAs CBsI3b. PU3NYECKUE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHMS BellIeCTB U BOAOPOIHAsA CBA3b. TBepoe, KUAKOE U ra3000pas-
HOE COCTOAHUS BelecTB. [lepexon BemecTBa U3 OJTHOTO arperaTHOrO COCTOSIHUSL B IPYTO€.
Bonopoanas cBs3b.

Yucrbie BemecTBa U cMmecu. [lonsatre o cMecu BemecTB. [ OMOreHHbIE U T€TEPOTreHHBIE
cmecu. CoctaB cMeceil: 00beMHas U MaccoBasi 107U KOMIIOHEHTOB CMECH, MaccoBas A0
MIPUMECEN.

JucnepcHble cucTeMbl. [lorsTue o qucnepcHoi cucteme. /ucrnepcHas da3a u JUCIEpPCH -
onHas cpena. Knaccudukanus aucnepcHbix cucteM. [JoHsITHE 0 KOJUTOUIHBIX CUCTEMAX.
JHemoncmpayuu

Mojenp KpUCTAININYECKON PELIETKH XJI0PUAA HATPHUSL.

OO6pa31bl MUHEPATIOB ¢ MOHHOM KPUCTAJITMYECKONW PELIETKON: KaJbllUTa, rajauTa.

Mogenn KpUCTAUTMYECKUX PEHIETOK «CYXOTo Jibaa» (Wid Hojaa), anmasa, rpadura (Uiu
KBapIa).

[Tpubopsl Ha KUJIKUX KPUCTAIAX.



OO0pa3npl pa3IuYHBIX AUCHEPCHBIX CHCTEM: 3MYJbCUMN, CYyCIEH3UH, a’po3oieil, reaeil u
30J1€1.

Koarymsmusi.

Cunepesuc.

Oddext Tunpans.

Jlabopamopnusie onvimul

[IpuroToBnenne cycneH3uu KapOoHaTa KaibliMsl B  BOJE.

[lomyyenue sSMylbcMM MOTOPHOrO Macna. (O3HaKOMIICHHE CO

CBOMCTBAaM JAUCIEPCHBIX CUCTEM.

IlIpogunvnvie u npogheccuonanvno 3nauumvie rnemenmst cooeprycanus. 110IApHOCTD
CBA3U U MOJSIPHOCTh MOJeKyJbl. Konnencanus. Tekydects. Bozronka. Kpucrammmzanusi.
Cybnmumanust u jgecyOnumanusa. AHOMalIMd (PU3MYECKUX CBOWCTB BoAbl. Kujukue
Kpuctauibl. MUHEpanbl W TOpPHBIE NOPOABI KAK NPUPOAHBIE CMECH. OMYJIBCUH U
cycneH3uu. 30 (B TOM 4ucie a3po3oian) u renu. Koarymauusa. Cunepesuc.

1.4. Booa. Pacmeopul. Inekmponumuyeckan Ouccouuayus

Bona. PacrBopbl. PacTBopenme. Boma kak pactBoputenb. PacTBOpMMOCTH BEUIECTB.
Haceimiennblie, HeHACHIIIIEHHBIE, TTEPECHIIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PaCTBOPUMOCTH
ra3oB, JKUJKOCTEH M TBEPABIX BEIIECTB OT PA3IMUYHBIX (haKTOPOB.

MaccoBas 10Ji1 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJINTHYECKASA AHUCCOLMAIHA. DIEKTPOIUTHI U HE3JIEKTPOUTHI.
DNeKTpoauTHYecKass Auccoruanrsa. MexaHu3Mbl 3JIEKTPOJUTUYECKON AUCCOLMAlUU IS
BELIECTB C pA3JIMYHBIMU THUIAMU XUMHUYECKOW CBA3U. [wapatupoBaHHblE U
HEruApaTUpOBaHHble HOHBL. CTENEHb ANEKTPONUTHYECKOW auccounanvi. CUlbHbIE U
cialbie MeKTPOIUThl. OCHOBHBIE MOJIOKEHUS TEOPUHU IEKTPOIUTUYECKON TUCCOIHAIINY.
Kucnotsl, o0cHOBaHUS U CONU KAK ANEKTPOIUTHI.

Hemoncmpayuu

PactBopumocth BemiecTB B Boje. CoOupaHue razoB METOIOM

BBITECHEHUSI BOJIbl. PacTBOpeHHE B BOJIE CEPHOM KUCIIOTHI U COJIEN

amMoHmsi.  OOpas3mpl  KpucTauioruApatoB.  M3rotoBieHue

TUIICOBOM MOBSA3KHU.

HcnbiTaHne pacTBOPOB 3JIEKTPOJIMTOB M HEANEKTPOJIUTOB HA MPEAMET AUCCOIUAIUU.
3aBUCUMOCTh CTENEHU DJIEKTPOJIUTUYECKON IUCCOUMALMM YKCYCHOM KHUCIOTBI OT pa3-
OaBJICHHS pacTBOpA.

JIBUKEHHE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpuroroBiieHUE KECTKON BOJIBI U YCTPAHEHHUE €€ KECTKOCTH.

HNoHuTsL.

OO6pa31bl MUHEPATIbHBIX BOJ PAa3IMYHOTO0 HAa3HAYEHUSI.

Ilpakmuueckoe 3anamue

[Ipurorosiienne pacTBopa 3alaHHON KOHIICHTPALIMH.

Ipogunovnusvie u npogheccuonanvrno 3nauumvle Inemenmol cooeprycanusn. PacTBopeHue
Kak  (u3uKo-xuMuueckuid  mporecc. TemnoBsle  3PQPEKTsl TpU  PACTBOPECHUM.
Kpucramnorunpatel. Penienre 3a1ad Ha MacCoBYIO JIOJIF0 pacTBOPEHHOr0 Bemectra. [Ipu-
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MCHCHHUEC BOABI B TCXHUYCCKHUX ICIAX. KecTkocTh BOJAbI U CIIOCOOEI ee YCTpaHCHUS. Mu-
HCPAJIbHBIC BOJIBI.

1.5. Knaccugpukauus neopzanuueckux coeOUHEeHU U Ux ceoiicmaea

Kuciaorbsl u ux cBoiictBa. KucinoTrel Kak 3JIEKTPOJUTHI, WX KIacCHUPUKAIMUS IO pas-
JIMYHBIM MpU3HAKAM. XMMHUYECKUE CBOMCTBA KHUCJIOT B CBETE€ TEOPUHU BJIEKTPOIUTHUECKOU
nucconuan. OcoOEHHOCTH B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHON CEpHOW M a30THOM
KHUCJIOT ¢ MeTaiiaMu. OCHOBHBIE CIIOCOOBI MOJYYEHUST KUCJIOTHI.

OcHoBanusi M ux cBoiicTBa. OCHOBaHMS KaK 3JIEKTPOJIMTHI, UX KJIacCU(pUKAIUS 10 pa3-
JIMYHBIM MpU3HAKAM. XUMHUYECKHE CBOMCTBA OCHOBAHUMN B CBETE TEOPUHU BJECKTPOJUTHYE-
CKOM paucconmanuu. Pa3nokeHue HepacTBOPUMBIX B BOJAE OCHOBaHHUU. (OCHOBHBIE
CrocoObl TTOJTyYeHUsI OCHOBaHUH.

Coam m ux cpoiictBa. Conu kak 37ekTponuThl. Cojin CpeIHUE, KUCTBIE U OCHOBHBIE.
XUMHYECKHE CBOWCTBA COJEA B CBETE TEOPUU DIIEKTPOJIUTUUYECKOW JTUCCOLMALUU.
Crnioco6s1 nosrydeHust coneit. I'maponus coneil.

Oxcuabl u ux cBoiicTBa. CosieoOpasyromue U HecosieoOpasyromue okcuabl. OCHOBHBIE,
amdoTepHble W KHCJIOTHBIE OKCHIBI. 3aBUCUMOCTH XapakKTepa OKCHJIa OT CTEICHH
OKHCJIEHUSI 00pa3yrolero ero Merajia. XHWMHYECKHE CBOMCTBa OKcuzoB. [lomyuenue
OKCHJIOB.

Jemoncmpayuu

B3aumoneinictBue a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOT C METALIAMH.
I'openne docdopa u pacTBOpeHHE MPOIYKTa ropeHus B Boje. [lomydeHne u cBoicTBa
amdorepHoro ruapokcuaa. Heobparumeiii ruaponn3 kapOumaa kanbius. OOpaTUMBbII
TUAPOJIU3 COJIEN PA3IMYHOTO THUIIA.

Jlabopamophuie onvimul

HcnbiTaHne pacTBOPOB KUCIOT UHIUKATOPAMU.

B3aumoaeiicTBrue MeTaIOB ¢ KUCJIOTaAMH.

B3auMmoeiicTBre KUCIOT ¢ OKCHUJIAMU METAJIOB.

B3aumoaeiicTBre KUCIOT C OCHOBAaHUSMU.

B3aumoeiicTBre KUCIOT C COISIMHU.

HcnbiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

B3anmopenicTBue menoyen ¢ CosAMHU.

PaznoxeHnne HEpaCTBOPUMBIX OCHOBAaHUM.

B3aumopericTBue coseil ¢ MeTaJuIaMu.

B3aumonenicTBre conen Ipyr ¢ Ipyrom.

I'maponus conen pa3nauyHOTO THUMA.

Ilpoghunvnvie u npogheccuonanvno 3nauumvie Inemenmul cooeprycanusn. llpaBuna
paz0aBiieHUs] CEpHOW KUCIOTHI. Vcmosib30BaHHE CEPHOM KHUCIOTHI B MPOMBIILIEHHOCTH.
Enkue menoun, ux UCNoJIb30BaHNUE B MPOMBIIUIEHHOCTH. [ alieHast 1 HerameHasi i3BeCTb,
WX IPUMEHEHHE B CTPOUTENbCTBE. [ UTIC U anedacTp, TMIICOBAHUE.

ITonsaTue o pH pactBopa. Kucnornas, menoynas, HEeUTpajabHas CpeJa pacTBOPOB.

1.6. Xumuueckue peakuuu
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Kaaccupuxkanmmss XuMHYECKHMX peakuM. Peakuuu coelWHEHMs, pas3loKEHHs, 3a-
MenieHusi, oomena. Karanmutuueckue peaxkunu. OOpaTumble M HEOOpaTHMbIE PEAKLUU.
I'oMOreHHbBIE M TETEPOTrEeHHBIE PEAKIUH. JDK30TEPMUUECKUE U SHIOTEPMUUYECKHUE PEAKIINH.
TemnoBo#t 3 ekt XuMuyeckux peakuuid. TepMOXUMUYECKUE YpaBHEHUS.
OxkHcINTEeNIbHO-BOCCTAHOBUTENIbHBIE peakuuu. CrteneHb OKUCIEeHUSA. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKHCcIIeHHEe. MeToa 3JeKTpOHHOro OanaHca Uil Co-
CTaBJICHUs YPABHEHUIN OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHAM.

CkopocTh xXuMH4YeCKUX peakuuid. [IoHATHE O CKOPOCTH XHUMHUYECKUX PEAKLIHN. 3aBUCH-
MOCTbh CKOPOCTH XMMHUYECKUX PEAKIUN OT pa3InYHbIX (DAKTOPOB: MPUPOIBI PEarupyronmx
BEIECTB, MX KOHUEHTpPaUWW, TEMIEPATypbl, MOBEPXHOCTH CONPUKOCHOBEHHS U
UCITOJIb30BAHUS KATAJIM3aTOPOB.

O0paTuMocTh XMMHUYECKUX peaknuil. OOpatuMble U HeOOpaTUMBbIE peaKlUH. XUMHYE-
CKOE PaBHOBECHE U CIIOCOOBI €r0 CMEUICHUS.

Jemoncmpayuu

[Tpumepsl HEOOpPATUMBIX peaKlnii, UAYIIUX C 00pa30BaHUEM OCaJIKa, ra3a W BOBI.
3aBUCHMOCTb CKOPOCTH PEaKLUU OT IPUPOJIbI pEarupyrolnX BEIIECTB.

B3aumoneiicTBie pacTBOPOB CEPHOM KHUCIOTHI C PacTBOpaMM THUOCYJb(dara HaTpusi pas-
JUYHOW KOHUEHTPALUH U TEMIIEPATYPHI.

Moienb KHISIIETO CJI0A.

3aBUCUMOCTbh CKOPOCTH XMMHUYECKOW PEAKIIMK OT MPUCYTCTBUS KaTaau3aropa Ha NpuMepe
pa3iiokKEeHUs MepPOKCUAa BOJAOPOAa C IOMOILIBIO JUOKCHIa MApraHlia U KaTajlasbl.

Mogaenb 3aeKTponau3epa.

Mogenb 3JIeKTPOIU3HON BaHHBI ISl IOJIYYEHUS alTFOMUHUSL.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopnuie onvimul

Peakuus 3aMelieHuss MeIn KEeJIe30M B paCTBOPE MEIHOIO Kylopoca.

Peakiuu, unymue ¢ 00pazoBaHUEM OCaJiKa, ra3a Uiu BOJBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJIEUCTBUSA COJSIHOU KUCIOTHI C METAJTIAMU OT UX MPUPOJIBI.
3aBUCUMOCTh CKOPOCTH B3aWMOJICHCTBHUSI ITMHKA C COJITHOM KHUCJIOTOM OT €€ KOHIICH-
Tpauuu.

3aBUCUMOCTh CKOpPOCTH B3aumonaeicTBus okcuaa meau (II) ¢ cepHoit KHUCIOTON OT TeM-
[eparypsl.

Ilpogunvnvie u npogheccuonanvrno 3nauumvle nemenmol cooepircanus. llonsarue o0
ANEKTPOJIU3E. IJIEKTPOJIM3 PACIUIABOB. OJEKTPOJIU3 PACTBOPOB. OIIEKTPOIUTUUECKOE
IIOJIy4yeHne antoMuHuA. lIpakThueckoe NpuUMEHEHHE dJeKTponu3a. |anbBaHOIUIACTHKA.
["aneBanocrerusi. PaduanpoBanue 1IBETHBIX METAJLIOB.

Karanu3. ['omorennesle u rereporeHHble Karanu3aTtopbl. [Ipomortopsl. Karamutuueckue
sibl. IHTHOUTODBI.

[Ipon3BOACTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble TPUHIIUIIBI.

1.7. Memannwst u nememasnot

Metanabl. OCOOCHHOCTH CTPOCHHSI aTOMOB M KpucCTauioB. Pu3nyuecKkue CBONCTBA Me-
tayuioB. Kiaccudukanus MeTayuioB MO pa3/IMUHbIM MpHU3HAKaM. XUMHUYECKHE CBOWMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN PsJl HAMIPSKEHUN METAII0OB. MeTallioTepMHus.
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O6mue crocoObl mosydeHus: MetaioB. llonstue o meramnypruu. Ilupomeranmyprus,
TUAPOMETAITYPTHS U 3JEKTpoMeTamnyprusi. CriiaBbl YEPHBIE U LIBETHBIE.

HemeTaanabl. OcoOeHHOCTH CTpOeHUsT aTOMOB. HeMeTaniasl — mpocThie BeliecTBa. 3aBu-
CUMOCTb CBOWMCTB TallOTEHOB OT MX TIOJOXKEHUA B MEPUOJUYECKOM CHUCTEME.
OKucnuTenbHblE U BOCCTAHOBHUTEJIBHBIE CBOMCTBA HEMETAJIOB B 3aBUCHUMOCTH OT HX
MOJIOKEHUS B PAY JIEKTPOOTPULIATEIBHOCTH.

Jemoncmpayuu

Komnexuus meramnos.

B3anmojelicTBue MeTaJIOB ¢ HeMeTa/ulaMHu (kelie3a, IMHKa W aJIOMHUHUS C CEpOH,
ATIOMHUHUS C HOJ0M, CYPBMBI C XJIOPOM, TOPEHUE Keje3a B XJI0pe).

I'openue meTamios.

AJTOMUHOTEPMUSL.

Konnexuust HemeramioB. ['openne HemertamioB (cepwl, (ocdopa, yris). BeitecHenue
MEHEE aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJIeH 00Jiee aKTUBHBIMU TaJIOT€HAMMU.
Mojenb TpOMBIIUIEHHON YCTaHOBKH ISl POM3BOJCTBA CEPHOU KHUCIOTHL. Mojens neuu
Ju1st 00kura u3BecTHsIKa. Kommekiuu npoayKIuii CUIIMKaTHON TPOMBIIIIJIEHHOCTH (CTEKIIa,
dapdopa, dhasHca, IIeMEHTa pa3IMYHBIX MapOK | JIp.).

Jlabopamophuie onvimul

3akaJjika U OTITYCK CTaJlu.

O3HaKOMJIEHHUE CO CTPYKTYpaMu Ceporo u 0eoro 4yryHa.

Pacno3naBanue pyJq xenesa.

Ilpakmuueckue 3anamus

[lonyyenue, cobupanue u pacro3HaBaHUE Ira30B.

Peuienne skcriepruMeHTaIbHBIX 3a4a4.

Ilpogpunvusvie u npogeccuonanvno 3navumole 3rnemenmst cooeprycanus. Kopposus
METaJUIOB: XUMHUYECKasi U BJIEKTPOXUMHUUECKAsA. 3aBUCHMOCTb CKOPOCTH KOpPPO3UH OT
YCIIOBHM OKpyskaromield cpeasl. Knaccudukanus KOpPpo3WM METaUIOB IO Pa3IuIHBIM
npu3HakaMm. CriocoOBI 3aIIUTHl METAJLIOB OT KOPPO3HUH.

[Tpon3BOJICTBO Uyr'yHA U CTAJIH.

[Tonyuenne HemeTaioB (PPaKIIMOHHON MEPETOHKOM JKUJKOTO BO3/yXa M DJICKTPOJIHU30M
PacTBOPOB WJIM PACILIABOB 3JIEKTPOJIUTOB.

CunukaTHas MPOMBIIUIEHHOCTh. [IpOU3BOACTBO CEpHOIT KUCIIOTHI.

2. Opranuyveckasi XuMus

2.1. OcHogHble nOHAMUA OP2AHUYECKOU XUMUU U MeopUsl CIMPOEHU
Op2AHUYECKUX COCOUHEHUTL

IIpeamer opranuvyecko XxumuM. [IpupoaHpie, HCKYCCTBEHHBIE U CUHTETHYECKUE Opra-
Huueckue BeecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPraHUYECKUMU.
BanenTtHOCTh. XMMHUYECKOE CTPOCHHUE KAK MOPSJAOK COCIMHEHUSI ATOMOB B MOJIEKYJIBI 11O
BAJICHTHOCTH.

Teopust crpoeHuss opranumyeckux coeguHenuit A.M.byriaepoBa. OCHOBHbIE
MOJIOKEHUS TEOPHUM XHMHUYECKOro CTpoeHus. M3omepus u u30Mepbl. XHUMUYECKHUE
(GbOopMyIbl U MOJICNIM MOJIEKYJT B OPraHMYECKON XUMUHU.
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Kaaccupuxanusa opranuveckux BemecTB. Kiaccudukanus BelecTB MO CTPOEHUIO
YIIEPOJHOT O CKeJleTa U HANMYKIO (DYHKIIMOHAJIBHBIX rpymil. ['omonoru u romosorus. Ha-
yana HoMeHkiatrypel [UPAC.

Kaaccupukanusa peakuuii B opranudeckoi xumuu. Peakuuu npucoeguHenus (ruapu-
pOBaHMs, TaJOreHUPOBAHUS, TMIPOrajJOreHUpOBaHUs, ruAparauuu). Peakuuu oTtmiernuie-
HUs (AeTUaPUPOBAHUS, JETHIPOraJOreHupOBaHus, Aeruaparauun). Peakuuu 3aMeieHus.
Peakuun nzomepuzanuu.

Jemoncmpayuu

Mogenu MOJIEKYJI TOMOJIOTOB M M30MEPOB OPraHUYECKHX coequHeHui. KauecTBeHHOE
oOHapy’KeHHUe yriepoja, BOJA0PO/ia U XJI0pa B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUM.
JlabopamopHnutit onvim

N3roroBneHne Moienel MOJIEKYJ OpraHnYeCKUX BEIIECTB.

Ilpogpunvnsvie u npogpeccuonanvno 3nauumvie rnemenmuvl cooeprcanus. llonarue o
cyOcTpaTte U peareHTe. Peakiy OKUCIEHHUS U BOCCTAHOBJIEHUS OPraHMYECKHX BEIIECTB.
CpaBHeHue Kiaccu(puKaluyd COSAMHEHU W KiacCU(UKAIMU peakuii B HEOpPraHUYeCKOu
Y OpPraHWYEeCKOW XMMHH.

2.2. Yenee000poowt u ux npupoonsie ucmounHuku

AJIkaHbl. AJIKaHbl: TOMOJIOTMUYECKHMM PsJ, H30MEpHUsT W HOMEHKJIAaTypa ajaKaHoB.
XHWMHUYECKHE CBOMCTBA ajJKaHOB (METaHa, 3TaHa): FOpPEHHUE, 3aMEIICHHUE, Pa3JIoKEHUE,
neruapupoBanue. [IpumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTHIIEH, €ro ToJIydeHHe (JAeTUIpUPOBAHUEM »HTaHa, JeNoIuMepu3anuen
noJu3TUIIeHa). ['omosiornueckuid psill, U30MepHsi, HOMEHKIIATypa AJIKEHOB. XHUMHYECKHE
CBOICTBA 3TUJICHA: TOPEHUE, KAUECTBEHHbIE peakiuu (o0eclBeurBaHre OPOMHON BOJABI U
pacTBOpa NepMaHraHata Kajius), TuapaTtauus, noaumepusanus. [Ipumenenne stuiieHa Ha
OCHOBE CBOMCTB.

JAuennbl n kayuyku. [IoHsATHE O [UEHAX KaK YIJIEBOJOPOIAaX C IByMs JBOWHBIMH CBSI3SIMHU.
CornpsbKkeHHBIC JTHUEHBl. XHWMHUYECKHE CBOWMCTBa OyTramueHa-1,3 W um3omnpeHa: oOeciBe-
yruBaHUE OPOMHOM BOJBI M TMOJMMEpHU3AIMS B Kaydyku. HaTypanbHBI U CHHTETHYECKUE
Kay4dyku. Pe3una.

AJIKHMHBI. AlleTWiIeH. XHUMHUYECKHE CBOMCTBA alleTUJIEHA: TOpeHHe, 00eCIBEeYHMBaHUE
OpOMHOI BOJBI, MPUCOSAMHEHUI XJIOPOBOIOpOAA U ruaparanus. [[puMeHenne aneTuieHa
Ha OCHOBE CBOMCTB. MEXKIIaCCOBast U30MEPUS C AJIKATUCHAMH.

Apenbl. benzon. XuMmuueckre CBOWCTBa O€H30Ja: TOPEHHE, PEaKIMW 3aMelleHus (Ta-
JIOTeHUpoBaHue, HUTpoBaHue). [I[pumenenne 6eH3071a Ha OCHOBE CBOWCTB.

IIpupoaHblie HCTOYHUKHU YIJIeBOAOPOAOB. [IpyupoaHbIi ra3: cocraB, IPUMEHEHHE B Ka-
YECTBE TOIJIMBA.

Hedts. CoctaB u nepepadotka Hedru. [leperonka nedptu. Hedrenpomykror.
JHemoncmpayuu

['openue meTaHa, 3THIIEHA, AIETUICHA.

OTHolIeHUE MeTaHa, STUJICHA, alleTUJIeHA U OEH30J1a K pacTBOpaM MepMaHraHaTa Kajaus U
OpoMHOI1 BOJIE.

[TonydyeHnune sTuieHa peakuuMen AeruapaTaldd 3TaHO]a, AUETWIEHA — TUIPOIUN30M
KapOuga KajabIysl.
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Pa3noxkeHne kaydyka 0IpW HarpeBaHHWM, HUCIBITAHUE MNPOAYKTOB PA3J0KEHUS HA HeE-
IIPENEIBHOCTD.

Komneknuss o6pasunoB Hedptu u HedrenponykroB. Komnekuus «KameHHbll yronb u
MPOAYKIHUSA KOKCOXUMUYECKOTO MPOU3BOACTBAY.

Jlabopamopnusie onvimul

O3HaKkoMIIeHHE ¢ KOJUIEKIMEeH 00pa3loB He(TH U MPOIYKTOB €€ NepepadoTKH.
O3HaKOMIIEHHE C KOJUIEKIUEHN KayuyyKOB M 00pa3liaMy U3JEIUNA U3 PE3UHBI.

IlIpogpunvnvie u npogpeccuonanvno 3navumvie 3rnemenmut cooeprcanus. llpaBuio
B.B.MapkoBuukoBa. Krnaccudukanuss u HazHaueHue KaydykoB. Kiaccuduxanus wu
Ha3Ha4YeHUE pe3rH. BynkaHu3anus Kaydyka.

[lonyyenue aneTuiaeHa NHPOJIM3OM METaHa W KapOMIHBIM crmocoboM. Peakuust mo-
JUMepu3auun BUHUWIXJIoOpUAa. [loNMBMHMIXIOpUI W €ro mpuMmeHeHue. Tpumepusanus
alieTuIeHa B OEH30JI.

[lonstue 00 skcrpakuuu. BoccranoBnenne HUTpoOEH30Ja B aHUIUH. ['oMonoruueckuit
psan apenos. Tonyon. HurpoBanue tomyosna. Tpotuit.

OcHOBHbBIE HalNpaBiIeHUs TPOMBIIIUICHHON MepepadOTKH MPUPOIHOTO rasa.

[lonmyTHbIN HEDTAHOM Ta3, ero nepepadoTka.

[Ipoueccol mpomblieHHOW mnepepaboTku HedTHu: KpekuHr, pudopMuHr. OKTaHOBOE
qKcI0 OEH3MHOB UM LIETAHOBOE YMCJIO JU3EIBHOIO TOIINBA.

Kokcoxumuueckoe Mpou3BOACTBO U €r0 MPOAYKIUSI.

2.3. Kucnopoocooepsicawue opzanuyeckue coeOuHenus

Cmuprel [lonydyenue staHosia Opo’KEHHUEM TIIIOKO3bI U THUApaTanueil sTuieHa. ['uapok-
CWIbHas rpymnmna kak GyHKiIuoHanbHad. [loHATHE O MpeaenbHBIX OJTHOATOMHBIX CIHpPTaX.
XHUMHUYECKHE CBOMCTBA ATAHOJA: B3aUMOJCHCTBHE C HATpHEM, 00pa30oBaHNE MPOCTHIX U
CIOXHBIX 3(HUpPOB, OKHUcIeHHE B ajbaerui. [IpumeHeHue sTaHOIa HA OCHOBE CBOMCTB.
AJKOroJin3M, €ro NocieICTBHS sl OpraHu3Ma YeJIOBEKa U MPEayNpexKICHUE.

I'muuepuH Kak NpeacTaBUTENb MHOTOATOMHBIX CHHUPTOB. KadecTBeHHas peakius Ha
MHOT'0aTOMHBIE CIIUPTHI. [IpMeHeHue rnunepuHa.

®enoj1. Duznyeckrue U XUMHUYECKHE CBOMCTBa (eHOJa. B3amMHOE BIMSHHE aTOMOB B
MoJieKyJie (DeHosa: B3aMMOJIEHCTBHE C TUAPOKCUIOM HATPUS M a30THOW KUCIHOTOM. [lpu-
MeHeHue (DeHosa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lorstue o0 ampaerugax. AJpAeTHIHAA TpyIna Kak (YyHKIIHOHAIbHAS.
dopmanbIerul U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIE-
HHE B COOTBETCTBYIOIINM crUpT. [lonydeHne anbaeruioB OKUCICHUEM COOTBETCTBYIOIINX
criuptoB. [Ipumenenune hopmanbaernaa Ha OCHOBE €T0 CBOMCTB.

Kap6onoBblie kuciaorsl. [lonstre o kapOboHOBBIX KucHoTax. KapOokcunpHas rpynmna Kak
dbyHKIIMOHANBHAS. ['OMOJIOTHYECKUIT psiJi TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciaorT. [lonydyenne KapOOHOBBIX KHUCIOT OKHUCJICHUEM albJETUJIOB. XHUMHUYECKHE
CBOMCTBa YKCYCHOU KHUCIIOTHI: OOIIME CBOICTBA ¢ MHUHEPAIbHBIMU KHUCIOTAMU U PEAKIUS
stepudu-kanuu. [IpuMeHeHue yKCyCHOM KHMCIIOThI HA OCHOBE CBOMCTB. Bhiciiue »upHbIe
KHUCJIOTBI HAa TPUMEPE NATbMUTHHOBOW M CTEAPUHOBOM.

Caoxnble 3¢upbl U xupbl. [lonydyeHue cioxHbIX 3QUPOB peakuuer 3TepudpUKalnug.
Cnoxueie 3gupsl B npupoje, ux 3HaueHue. [IpuMeHeHue ClI0XKHBIX 3(PUPOB HA OCHOBE
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cBoiicTB.)Kupbl kak cioxHbie 3¢upsl. Knaccudukanus xupoB. XUMUYECKUE CBOWMCTBA
KUPOB: TUIPOJIU3 U TUAPUPOBAHHE KUIKUX KUPOB. [IprMeHeHUE >KHpPOB Ha OCHOBE
CBOMCTB. MbUIa.

YraeBoabl. YrieBoabl, MX KilaccupuUKalusa: MOHOcaxapuasl (IJr0oKo3a, (pyKTo3a),
nucaxapubl (caxaposa) ¥ mojimcaxapubl (Kpaxmai U IeJUTI003a).

['moko3a — BEIIECTBO C JIBOMCTBEHHOW (QYHKUMEH — albAETUAOCIHUPT. XUMHUYECKUE
CBOMCTBa TJIFOKO3BI: OKHUCIICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHUE B COpPOWT,
criupToBoe Opoxenue. [I[puMeHeHne TIIF0KO3bl HA OCHOBE CBOMCTB.

3HaueHUe yriIeBOJOB B KUBOW MPUPOJIE U KU3HU uelloBeka. [loHsATHE O peakuusx moJiu-
KOHJICHCAIIMH ¥ THAPOJIN3a Ha MPUMEPE B3aUMOIIPEBPAIICHU I TIIFOK03a» MOJIHCaXaph/I.
Jemoncmpayuu

Oxkucnenue cnupra B ajabIeru.

KauecTBeHHbIE peakilii Ha MHOT'OATOMHbBIE CITUPTHI.

PactBopumocts ¢eHona B Boje Tpu OOBIYHOW TemIepaType U HarpeBaHUMU.
KauecTtBennbie peakuuu Ha (GEHOI.

Peakius cepeOpsiHOTO 3epKalia albIEeTUI0B U TIIOKO3bI.

OxkucieHne anbJeru0B U TIIFOKO3bI B KHCJIOTY ¢ momolibio ruapokcuaa meau (II). Ka-
YeCTBEHHAs peakius Ha kpaxmai. Komnekuus 23upHbIX Macen.

Jlabopamopnuie onvimul

PactBopenue riuiepruHa B Boje U B3auMoeicTue ¢ rugpokcunom meau (11).

CBoiicTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBOMCTBAMH MUHEPAIbHBIX KUCIIOT.
Jloka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa KUIKOro KHUpa.

B3anmopelicTBue ritoK03bl U caxapo3bl ¢ ruapokcuaom meau (II).

KauecTBeHHas peakuus Ha Kpaxmad.

Ilpogpunvusvie u npogeccuonanvno 3nauumvie 3n1emenmsl cooeprycanusa. MeTUIOBbIN
CIUPT U €r0 MCHOJb30BAHUE B KaU€CTBE XMMUUYECKOTO ChIpbsl. TOKCHYHOCTh METAHOJIA U
IpaBWJIa TEXHUKK O0€30MacHOCTU MpH paboTe ¢ HUM. DTHIICHIJIMKOIb U €r0 MPUMEHEHHE.
TOKCMYHOCTD ATUJICHTITUKOJIS U TPABUJIA TEXHUKU O€30MaCHOCTHU MPHU pabOTe C HUM.
[Tony4yenue gpeHona u3 MPoayKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA U U3 OEH307a.
[Tomukonnencanus dopmanpaeruga ¢ (pexnosoM B GeHOTOPOPMATBACTHIAHYIO CMOIY.
Aunetanpaerua. llonsitue o keroHax Ha npumepe aneroHa. lIpuMeHeHue aneToHa B Tex-
HUKE U MPOMBIIIJIEHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KUCJIOT (IIaBEJIEBOM KHCIOTHI KaK JIBYXOCHOBHOM, aKpUJIO-
BOM KHMCJIOTHI KaK HENpeaeIbHON, OCH30MHON KHCIOTHI KaK apOMaTHIECKOM).
[InenkooOpa3yromue Mmacia. 3aMEHa KUPOB B TEXHHMKE HEMHILEBBIM ChIpbeM. CHUHTE-
TAYECKNE MOIOIINE CPEACTBA.

MonouHokucioe OpoxkeHue riaoko3bl. Kuciaomonounsie npoayktsl. CUI0COBaHUE KOP-
MoB. HutpoBanue nemtronossl. [InpokcunuH.

2.4. A3omcooeprcanue opzanuyeckue coeournenus. Ionumepot

AvuHbl [lonstue 00 amunHax. AnudaTuyeckre aMHUHbBI, UX KiIacCU(UKALKUS U HOMEH-
KJIaTypa. AHWIMH KaK opranndeckoe ocHoBaHue. [lonydyeHue anmimHa U3 HUTPOOEH30IA.
[IprumeHeHne aHnIMHA Ha OCHOBE CBOWCTB.
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AMMHOKHCJIOTbL. AMUHOKUCIIOTHI KaKk ampoTepHbie AU YHKIIMOHAIBHBIE OpraHUYeCKUe
CoeMHEHUsA. XUMHUYECKHE CBOMCTBA AMHMHOKHCIIOT: B3aWMOJCHCTBUE C WIEIOYaMHU,
KUCJIOTaMH U JAPYr ¢ Jpyrom (peakiusi noJukoHaeHcanuu). llentunnas cBsi3b U
nonunenTtuasl. [[puMeHeHrne aMMHOKHCIIOT HA OCHOBE CBOMCTB.
beaku. IlepBuuHas, BTopuyHas, TPETUUYHAs CTPYKTYphl O€IKOB. XMMHUYECKHUE CBOMCTBA
OCJIKOB: TOpEeHHE, JACHATYpallus, TUAPOIU3, [IBETHbIE peakinu. buojgoruueckue QyHKIUNU
OEeJIKOB.
IMonumepsl. benku u noarcaxapuabl Kak OMOTMOIUMEPHI.
IlinacTmaccsl. [lonydyeHne moamMepoB peakuued MOJIMMEpPU3alUd U MOJUKOHACHCAIUU.
TepMonnacTUYHbIe U TEPMOPEAKTUBHBIE MIacTMacchl. [IpeacrtaBuTenu miacTmacc.
Bosokna, ux kinaccupuxanus. Ilonyuyenue BosiokOH. OTHENbHBIE MPEACTABUTEIIN XH-
MHUYECKHUX BOJIOKOH.
Jemoncmpayuu
B3aumonernicTBre aMMuaka U aHUJIMHA C COJITHOM KUCIIOTOM.
Peakius anmnrHa ¢ 6pOMHOM BOJIOM.
JlokazaTenbCTBO HATUYMS (DYHKIIMOHATIBHBIX TPYIIN B PACTBOPAX aMUHOKHUCIIOT.
PactBopenue u ocaxxieHre OCJIKOB.
LIBeTHBIE peakiuu OENKOB.
['opeHue nTuubero nepa v MepCTsIHON HUTH.
Jlabopamophuie onvimul
PactBopenue 6eKoB B BOJIC.
O6HapyxeHue OCITKOB B MOJIOKE U MSICHOM OYJIbOHE.
Jlenatyparusi pacTBopa Oejlka KypHMHOTO SIHIla CIIUPTOM, PACTBOPAMH COJIEH TSIKEIbIX
METaJUUIOB U IIPU HarpEBaHUMU.
Ilpakmuueckue 3anamus
Pemmenue sxcriepuMeHTaNbHBIX 33]1a4 Ha UICHTU(DUKAIIMIO OPTraHUYECKUX COSTMHEHUH.
Pacno3naBanue miactMacc 1 BOJIOKOH.
Ilpopunvuvie u npogheccuonanvnHo 3HauuMbvle INEMEHMBL COOEPHCAHUA. AMU-
HOKanpoHoBasg Kuciora. KampoH Kak MNOpencTaBUTENb MOJHAMUIAHBIX  BOJOKOH.
Hcnonb3oBanue ruAponn3a O€JIKOB B MPOMBIIUIEHHOCTH. [lonmuBuHMIXIOpU,
nosurerpadTopaTiieH (tedioH). DeHomodopManbaeruaHble mIacTMacchl. Llemmymons.
[IpoMbIIIIEHHOE TPOU3BOACTBO XUMUYECKUX BOJIOKOH.
Temwt peghepamoes:

e lcropus nonydeHus: U NpOU3BOICTBA ATTFOMUHUS.

e DJIEKTPOIUTUIECKOE MOTyUYeHNE U PAPUHUPOBAHUE ME]IH.

e JXusznb u gesrenbHOCTh . J[3BH.

e Ponp mMeTamnoB B UCTOPUH YEIOBEYECKOM LUBWIN3AaLMU. VMICTOpUS OTEUeCTBEHHOU
yepHoil MeTaiutyprur. COBpEMEHHOE METAILTyPruuecKoe Mpon3BOACTBO.
Hctopust oTedecTBEHHOM UBETHOM MeTalulyprud. Posib MeTaninoB M CIJIaBOB B
Hay4YHO-TEXHUYECKOM MPOrpeCCe.
Koppo3us meTanioB u cnocoObl 3alUTEI OT KOPPO3UH.
WNuepTHbIe nim 6J1aropoIHbIE Ta3bl.
Poxnmaronye cosim — rajgoreHsl.
HcTopus mBeackoi Ciu4KH.
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Hctopust BOSHUKHOBEHUS U PA3BUTUSA OPraHUYECKON XUMUHU.

Kuznb u gearenbHocTh A. M. bytneposa.

Burtanmusm u ero kpax.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBICHUU U PA3BUTHU MHUPOBOW OPraHUYECKOU
XUMUH.

CoBpeMeHHBIE TPEACTABICHUS O TEOPUH XUMHUUYECKOTO CTPOCHUS.

DKOJIOTMYECKHUE ACTIEKTHI UCTIOJIb30BaHUS YTIIE€BOJOPOJHOIO ChHIPbSI.
DKOHOMHUYECKHE ACTIEKThl MEXIYHAPOIHOIO COTPYIAHUYECTBA IO HUCIOJIB30BAHUIO
YTJIEBOAOPOIHOTO CHIPHSI.

Uctopust OTKpbITHS W pa3pabOTKU Ta30BbIX M HEDTSIHBIX MECTOPOXKIACHUU B
Poccuiickoit @enepannm.

XuUMHUS yTIE€BOJOPOTHOTO ChIPhsl U MOs Oyyiasi mpodeccusi.

YT1eBoI0poAHOE TOIIIMBO, €T0 BUJIbI U HA3HAYEHUE.

CUHTETHYECKHUE KayIyKHU: UCTOPUSI, MHOTOOOpa3ne U MePCIEKTUBBI.
Pe3nHoTexHUYECKOE MPOU3BOACTBO U €TI0 POJIb B HAYUHO-TEXHUUYECKOM MPOrpecce.
CBapo4Ho€ POU3BOACTBO U POJIb XMMHUU YIJIEBOJOPO/IOB B HEM.

Hedtb 1 ee TpancropTupoBKa Kak OCHOBA B3aUMOBBITOJHOTO MEXTYHAPOJTHOTO CO-
TPyAHUYECTBA.
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TEMATHUYECKOE IVNIAHUPOBAHUE

[Ipu peanuzanuu cojepxanus o001Ic00pa30BaTEALHON YU4eOHOW JTUCHUIUIUHBI
«Xumus» B npenenax ocsoenus OIIOIT CIIO na 6a3e ocHOBHOT0 00111ero 00pa3oBaHus C
MOJIy4YeHHEeM  CcpeaHero  obmiero  oOpa3zoBanus. 1o  crnenuaidbHocTH  21.02.14
«Mapxkmeigepckoe 1e710» TeXHUYeCKOro npoduist mpodeccroHaaIbHOro 00pa3oBaHUs —
117 yacoB, w3 HUX ayauTopHas (00si3aTesbHAs) Harpy3ka OOYy4YaroONIUXCs, BKJIIOYAs
7abopaTopHble ONBITHI M MPAaKTHYECKHE 3aHsATHS — 78 4YacoB; BHEAayAUTOpPHas
caMocTosiTelabHas padbota — 39 vacos.

TEMATHYECKUU IIVIAH
HaumeHnoBanue pazzienoB u Tem Ko-Bo wacos| JIII3 KonTp. CamocrT.
paboThI
paboThI
O0mas HeopraHuveckass XuMHUs
Beenenue 1 - - -
1. OCHOBHBIE TOHATHS U 3AKOHBI 8 4 1 4
2. Ilepumonnueckuii 3akoH u Ilepmoamueckas 4 1 - 2
cucTema XUMHYECKUX AJIEMEHTOB
JA.N.MenpeneeBa u CTpOEHHUE aTOMa
3. CtpoeHue BelecTBa 4 3 - 2
4. Bopa. PacTtBopBI. DJIEKTPOJIUTHYECKAS 6 1 1 3
JMCCOLIMAIUS
5. Knaccuduxanus HEOPraHUYeCKHX 12 4 1 6
COCTMHEHUH U UX CBOMCTBA
6. XUMHUYECKHE PeaKIuu 5 5 1
7. Metasnibl 1 HEMETaJUIb 6 4 -
Opranuyeckast XuMus
8. OCHOBHBIE TMOHSTUS OPraHUYECKOM XUMUU 4 - - 2
TEOPHUsI CTPOCHUSI OPIraHUUECKUX BEILIECTB
9. YrieBoaopoabl U UX NPUPOIHBIE UCTOYHUKU 12 2 1 6
10. Kucnopoacoaepxariue OpraHu4ecKue 8 3 - 4
COEIMHEHUS
11. A3zorconeprkalue OpraHM4eCcKUe COCIUHEHMS. 8 3 1 4
[Tonumepsl.
Hroro: 78 30 6 39
BHaeaynuTopHas camocTosiTeibHAasi padoTa
[ToaroroBka JOKJIJIOB, pedeparos, 39
WHJIMBUIYyaJIbHOTO MPOEKTa C HUCIOJIb30BAaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUH, U Jp.
Ilpomesccymounaa ammecmanusn 6 popme oughpepenyuposannozo zauema
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Conepxanue
o0yueHust

XapakTepucTHKAa  OCHOBHBIX  BHAOB  [1eITeJbHOCTH
CTYA€HTOB (Ha YpPOBHe Y4eOHBIX /IeiicCTBHUI)

YMeHHe naBaTh ONPENEICHUE U ONEPUPOBATH CICAYIOIIMMU XUMHUYECKUMU
HNOHSATUSIMM:  BEIIECTBO, XMMMUYECKHUH  D3JEMEHT, aToM, MOJIEKyIa,
OTHOCUTCJIBHBIC aTOMHAasA W MOJICKYJIsIpHAasA MacCChbl, HWOH, aJlJIOTPOIIUA,
H30TOIIbI, XHMMHUYCCKasA CBA3b, OJJICKTPOOTPUHIATCIILHOCTL, BaJICHTHOCTD,
CTCIICHb OKUCJICHHA, MOIJIb, MOJISIpHasa Macca, MOJ'ISIpHBIfI 00BeEM
ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO
CTPOEHUS, PAcTBOPbI, AIEKTPOJIUT U HEIJIEK-TPOIUT, SIEKTPOIUTHYECKAs
JUCCOLMAlUs,  OKHCIUTENIb W BOCCTAHOBHUTENb,  OKHCIEHHE U
BOCCTaHOBJIEHUE, TEIUIOBOM A((deKT peaknuu, CKOPOCTh XUMHUYECKOU
peakuuu, Karajiu3, XHMHUYECKO€ paBHOBECHE, YIJIEPOAHBIA  CKEJeT,
(yHKIIMOHATIbHAS TPYIIA, H30MEpHsi, TOMOJIOTHUs

OcHOBHBIE
3aKOHBI
XUMHUHA

dopmyIMpoBaHUE 3aKOHOB COXPAHEHHWS MAcCChl BEIECTB M ITOCTOSHCTBA
COCTaBa BEILIECTB.

YcTaHOBKa TPHYMHHO-CJICJCTBEHHON CBSI3M MEXIY COJICP)KAaHHEM JSTHUX
3aKOHOB W HAIMCAaHUEM XUMHUYECKHX (OpPMYyJT M ypaBHEHHUH. YCTaHOBKa
SBOJIIOIIMOHHOM CYIIIHOCTH MEHENEeEBCKON U COBPEMEHHOI (OpMYyTUPOBOK
nepuoandeckoro 3akona J[.M.MenneneeBa. OObscHeHHE (PU3HUECKOTO
CMBICJTA CHUMBOJIMKHA TICPHOJUYCCKON TaONHIIBI XUMHUYECKUX D3JIEMEHTOB
J.U.MengaeneeBa (HOMEpPOB 3JIEMEHTA, IEPHOJA, TPYIIbI) U YCTAaHOBKA
MPUYUHHO-CIICICTBEHHON  CBS3M  MEXIYy  CTPOCHHEM  aroMa |
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOWCTB JIEMEHTOB M 0Opa30BaHHBIX UMU
BEIIIECTB B TIEPHOJIAX U TPYITIaX.

XapakTepucTUKa JJIEMEHTOB MajblX W OOJIBIIUX TIEPHOJIOB 10 HX
nojoxkeHuto B [lepuoauueckoii cucreme J.M1.Menneneena

OcHOBHBIE TeopuM
XUMMHU

VYcraHoBka 3aBHCHMOCTH CBOMCTB XHMHYSCKHX BCIIECTB OT CTPOCHUA
aTOMOB O6pa?>y'IOH_II/IX X XHMHYCCKHX JJICMCHTOB. XapaKTepI/ICTI/IKa
BaKHEHUIIIMX THUIIOB XHMHYECKHX CBSA3€H W OTHOCHTCIBHOCTH JTOH
THUIIOJIOTHUH.

OOBbsicHEHHE 3aBUCHMOCTH CBOICTB BCIICCTB OT HMX COCTaBa UM CTPOCHUSA
KPpUCTAJTINIMYCCKUX PCHICTOK.

(DOpMy.]'II/IpOBKa OCHOBHBIX  ITOJIOKEHHI TCOpHUH BHeKTPOHHTHHGCKOﬁ
JUCCONHAINN U XaAPAKTCPHUCTUKA B CBCTC 3TOH TCOPpUHN CBOMCTB OCHOBHBIX
KJI1aCCOB HCOPIraHUYCCKUX COCHHHGHHﬁ. CDOpMyTIHpOBKa OCHOBHBIX
MOJI0XKEHU TCOPHU XHUMHUUYCCKOI'0O CTPOCHHUA OPraHUYCCKHX COCIMHECHUN M
XapaKTCpUCTUKa B CBCTC 3TOM TCOpHUU CBOMCTB OCHOBHBIX KIJIaCCOB
OpPraHNU4YCCKUX CO€OUHECHUI
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Baxueiimmue
BellecTBa
MaTepHUaJIbl

XapakTepucTHKa COCTaBa, CTPOEHHS, CBOMCTB, MOJYYECHUS U IPUMEHEHHS
BakHenmmx wMetaiioB (JA u II A rpynm, adromuHus, xenesa, a B
€CTECTBCHHOHAaydyHOM Tmpoduiie W HEKOTOpbIX d-21E€MEHTOB) H WX
COCAVIHECHUM.

XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOJYYECHUS W IPUMEHEHHS
BaxkHelmux HemerauioB (VIII A, VIIA, VIA rpynm, a takke asora u
docdopa, yriepoma © KpPEMHHS, BOJOpPOJNA) W UX COCAWHCHHIA
XapakTepucTHKa COCTaBa, CTPOEHHS, CBOMCTB, MOJYYECHUS U TPUMEHEHHS
BaXHEHIIMX KJIACCOB YIJIEBOJOPOJIOB (AJIKaHOB, IMKJIOAIKAHOB, AJIKEHOB,
QIKWHOB, apeHOB) W HMX HanOoJiee 3HAUYMMBIX B HApOJHOXO3SHCTBEHHOM
IUIaHE TpeAcTaBUTENCH. AHaJorMyHasi XapakTepUCTUKAa Ba)KHEHIIMX
MPEICTaBUTENCH NPYTrUX KIACCOB OPraHWYECKUX COCIMHEHWH: METaHOJIA U
3TaHOJIA, CJIOKHBIX A(PUPOB, KUPOB, MbLI, albAETUIOB ((HopManbAETUIOB U
aleTanpJerujaa), KEeTOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOMU
KHCJIOTBI, JUII €CTECTBEHHOHAYYHOTO MPOQWIS MPEICTaBUTEICH IpYyrux
KJIaCCOB KHCJIOT), MOHOCaxXapua0B (IJIIOKO3bl), AMCAaXapujoB (caxaposbl),
noJMcaxapuaoB (Kpaxmasia U eJUTI0JI03bl), aHUINHA, aMUHOKHUCIIOT, OEJIKOB,
WCKYCCTBEHHBIX U CHHTETHYECKHMX BOJIOKOH, KaydyKOB, IJIacTMAcC.

XuMHYECKH I
SA3BIK "
CUMBOJINKA

Ucnonb3oBanue B yueOHOW U
XMMHUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3BaHne W3y4eHHBIX BEIIECTB MO TPUBHUAIBHOM WJIM MEXIYyHApOJIHOU
HOMEHKJIATYpE M OTPaXEHUE COCTaBa JTHX COEAMHEHUN C TMOMOUIBIO
XUMHUYECKUX HOPMYII.

OTtpakeHne XUMHUYECKUX MPOLIECCOB C NMOMOLIbIO YPAaBHEHUN XUMHYECKUX
peakuuii

MpoPEeCCHOHATLHON  JIEATEITLHOCTH

XuMuueckKue
peakuuu

OOmBsicCHEHHE  CYIIHOCTH XHMHYECKHX mporeccoB. Kiaccupukarus
XUMUYECKUX PEAKIHUHA 10 pa3jIdYHbBIM MPHU3HAKAM: YHUCIy M COCTaBy
MPOAYKTOB M PEareHToB, TerioBoMy »J(ddekry, HampaBieHuto, ¢ase,
HAJIMYMIO KaTallM3aTopa, W3MEHEHHUIO CTEICHEH OKHUCICHHS JIIEMEHTOB,
00pa3yIoIIKX BelIecTBa.

YcraHOBKa MPU3HAKOB OOIIETO M PA3JIMYHOTO B TUIOJOTHH PEAKIMUA ISt
HEOpPraHWYecKol M opraHudyeckod xumuu. Kiraccudukanus BemiectB u
IPOIIECCOB C TOYKH 3PEHHS OKHCICHHS-BOCCTaHOBICHHs. CocTaBieHUe
yYpaBHEHHI PEakKlUil C MOMOIIBI0 METOa MJIEKTPOHHOTO OajaHca.
OObscHEHNE 3aBHCHUMOCTH CKOPOCTH XHMHMYECKOW peaklMHu W TMOJIOKEHUs
XUMHYECKOTO PAaBHOBECHUS OT PA3JIUYHBIX (PAaKTOPOB

XuMu4eckui
IKCIEePUMEHT

Brimonnenne XuMuueckoro OKCIICPUMCEHTA B IIOJIHOM COOTBCTCTBUH
C IIpaBHUJIaMH1 0€30MacHOCTH.

Ha6J'IIO,Z[eHI/Ie, (bHKCEII.IPIH " OIIMCaHHUC PE3YJIIbTATOB IIPOBCACHHOT'O
OKCIICpUMCHTA

XuMHuyecKas
uHpopMmanus

IIpoBeneHne caMOCTOATENBHOIO TIOMCKAa XWMHUYECKOH HuHpopMalnuu ¢
UCIIOJIb30BAHUEM PA3IMYHbIX UCTOUHUKOB (HAYUYHO-TIOMYJISIPHBIX U3JaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHurepHera). Mcmnonb3oBaHue
KOMIBIOTEPHBIX TEXHOJOIMH it 0O0pabOTKM W Teperaud XUMHUYECKOMH
UH(pOpPMALIUU U ee PE/ICTABICHUS B pa3IMYHbIX (hopMax

Pacuernl
XHMHYECKHM

(popmysiam

mo

YcTaHOBKa 3aBHCHUMOCTH MEXKJy KAueCTBEHHOM M KOJWYECTBEHHOU
CTOPOHAMHM XHMHUYECKUX OOBEKTOB W MpolleccoB. PerieHue pacdyeTHBIX
3aJa4 0 XUMUYECKUM (opMylaM U YpaBHEHUSIM

21



IIpopuasnoe
npogec-
CHOHAJILHO
3HAYMMOe
coJepiKaHue

u

OObsicHEHHE XMMHUYECKHUX SIBICHUH, IPOUCXOSIIUX B IPUPOJIE, OBITY U Ha
IIPOU3BO/ICTBE.

Omnpenenenrne BO3MOXHOCTEH IMPOTEKAHHUS XUMHUYECKUX IpPEBpAIllEHUN B
Pa3IUYHbIX YCIOBUSX.

CoOnroenue  MpaBWJI  DKOJOTMYECKHM  TI'PaMOTHOTO  TOBEJICHHUS B
OKpYKarollEel cpere.

OneHka BIMSHUS XUMUYECKOTO 3arpsi3HEHUs OKpY)Kalolled Cpeasl Ha
OpraHu3M YeIIOBEKa W Jpyrue XuBble opraHu3Mbl. CoOnroneHHe MpaBuil
0e301macHOT0 OOpalIeHUus] C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH,
nabopaTopHbIM  oOopynoBanueMm. IloAroToBka pacTBOpOB  3aJaHHOMN
KOHIICHTPALUH B OBITY ¥ Ha IPOU3BO/ICTBE.

Kputnueckast oneHka JJOCTOBEpPHOCTH  XHMHUYECKOW  MH(pOpMaluy,
MTOCTYTAKOIIEN U3 Pa3HbIX HCTOYHUKOB
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME TPOI'PAMMBI YYEFHOHM JUCHUTIINHBI «XUMMS»

OcBoeHue MporpaMmbl y4eOHON AUCIUTIIUHBI « XUMHUS» MPEIoiaraeT HaJu4ue B
npodeccuoHanbHOM 00pa30BaTEebHON OpraHU3alNK, pean3yloneid 00pa3oBaTeIbHYIO
nporpamMmy cpeaHero ooduiero oopazoanus B npeaenax ocsoeHus OIIOII CIIO na 6aze
OCHOBHOTO 0011ero oopa3oBaHusi, KaOMHETa XMMHH C Jiaboparopueil U J1aOOpaHTCKON
KOMHATOM, B KOTOPOM MMEETCS BO3MOXHOCTh O0OECIeYuTh CBOOOAHBIM JOCTYIl B
Nutepuer BO Bpemsi y4eOHOro 3aHATHUS W B TIEPUOJ BHEYUYEOHOU JIESITEIBHOCTH
00y4Jaromuxcs.

[Tomemenne  kabuneTa yIOBIETBOpsieT  TpeOoBaHusiMm  CaHUTapHO-
sanuaeMuoIornueckux mnpaBuia U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo
TUTIOBBIM 00OPY/JIOBaHUEM, YyKa3aHHBIM B HACTOSIIUX TpPeOOBAaHHUSAX, B TOM YHCIIE
CHeUAIM3UPOBAHHON y4eOHOU MeOeNbl0 U Cpe/icTBaMU OOYYEHUS, JTOCTATOYHBIMH JJIsI
BBITIOJIHEHUSI TPEOOBAHUM K YPOBHIO MTOATOTOBKU 00YUYarOIINXCS.

B coctaB y4eOHO-METONMYECKOTO M MaTepPUATbHO-TEXHUYECKOTO OCHAICHUS
KaOMHEeTa XUMHUH BXOJIST:

NudopMannoHHO-KOMMYHUKATUBHbIE CPEICTBA: BUICOMATEPHAIIBI.

Bona

JKu3nb 1 HayuyHas nesrtenbHOCTh .M. MenneneeBa
MeTtasibl 1 HEeMETaJUIbl B OBITY W IIPOMBITIIIICHHOCTH
[Tepnonnueckuit 3akoH [l .M. Menneneera
[Tomyyenue u NpUMEHEHUE CEPHOU KHUCIOThI
Koppo3us u 3ammra meTaiuioB

Y4eOHO-1200paTOpHOE 000PYy/I0BAHHE:
KOJUICKIIM U
ATIOMUHUA
Mertannsl u criael KMC
Ha6op xaTanuzaTopoB
Ha6op meTamos
Hab6op nemeramion
PazgaTounblii MaTepuall KoJieKIuid "MHuHepaibl U TOPHbBIE TOPObI” sl Kypca XUMHHU
Mojen
Kpucrannuueckas pemieTka anmMasa
Kpucrannmuueckas pemnieTka rpadura
npuodopsI
Anmapar 15t JUCTUIUISIUN BOJIbI
Beckl Texnnueckne 2-ro kjiacca ¢ TupsMu
IInutka snektpuyeckas 111-300
JAE€MOHCTPALIMOHHbIE MPUOOPBI
Anmapar 715l OTy4YeHHUsI Ta30B
KommuiekT 1abopaTopHBIX TEPMOMETPOB
[Tpubop 1715 onpenesieHus: cocTaBa Bo3ayxa
Jlocka 115t CYIIKH MOCY bl
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Jlocka aJisi KaneJapHOrO aHauu3a
KomrnekT mmarenei v JI0)KeK sl BEIIECTB
3aKUM BUHTOBOU
Jloxka 151 COKMraHus BEIECTB KpyxkKa (aphopoBast
Crynka ¢ NecCTUKOM
Yama BelnmapuTenbHas
HaGop mocyasl 1 npuHAIJICKHOCTEH JJ1s1 IEMOHCTPAIMOHHBIX ONBITOB 1Mo xumuii HITX
Hab6op coennHUTENBHBIX TPYOOK
IIepuatku pe3suHOBBIE
IToncraBka AJis iepenvMBaHus peakTUBOB
[ItaTuB AJ1s1 AEMOHCTPAIIMOHHBIX TPOOUPOK
JlabopaTopHbie NpuOOPHI
[Tpubop a5 momyueHust U coOopa ra3on
CnuproBka jgabopaTtopHas
Jloxka mo3arop
Ha6op u3nenuit u3z ¢papdopa u dasHca
OuKu 3alUTHBIC
[Tamouky cTeKIsTHHBIE
IToncraBka AJisi CTEKISTHHBIX TPUHAIJIC)KHOCTEH
KomrmuiekT ko716
Komrutekt nmpoOupoxk
KommekT crakanoB
Y4eOHO-MeTOAMYECKHE KOMIUIEKTHI 10 pa3aenam U teMaM (YMK):
[Tepunonnueckas cucrema xumuueckux amneMeHToB JI.M.MenneneeBa
Tabnuiel MO XUMUYECKUM MTPOU3BOICTBAM
pa3iaTovHbIe
KoMmiekt kapT-uHCTpyKIMid
KomrekT pa3naTouHbIX JUIAKTUUECKUX MaTepualoB o teme “Homenknatypa coneit”
KomrekT pa3zgaToyHbIX AUAAKTHYECKHUX MaTepuasioB Mo teme “CTeneHb OKUCICHUS B
OMHAPHBIX COSTUHCHUSIX
KoMrmuiekT pa3fgaTouHbIX AUAAKTAYECKUX MaTepuayioB Mo Teme “CTeneHb OKUCICHHUS
AJIEMEHTOB Pa3JIMYHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB”
KoMmuiekT pa3naToyHbIX OHIAKTUYECKHX MaTrepuaioB mo teMe “CTpoeHusi aroma u
nepuonueckas cucrema snemeHToB .M. Menneneena”
KoMmmuiekT pa3matouHblX AWAAKTUYECKUX MarepuaioB 1o Teme ~ HoMenkiaTypa
HEOPraHUYECKUX COCTMHEHUM’
HA0OPBI XMMHUYECKUX PEAKTHBOB
HaGops! peakTHBOB, HHIUKATOPOB OyMar
Ha6op KucmoTsr
Ha6op Hlenoun
Ha6op MunepanbHbie ynoopeHus
Ha6op o6pa3iibl HeOpraHM4eCcKUX BEIECTB
Ha6op Cynbdatsl, cynbPuThl, Cyabduabl
Ha6op Metamibl, Okcuabl.
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Counu 119 IEMOHCTPALIMOHHBIX OIBITOB
CoenuHeHne Maprasiia
Heopranndeckue BeuiecTBa i JEMOHCTPALIMOHHBIX OMBITOB
bapwuii a30THOKUCIIBIN

ANOMUHUT

Menp cepHOKUCTast

Kanbiuit XsiopucTslii

I'exkcan

Kanwii xene30yrnepoaucToiii-3mT
Menbs aMMOHUH XJIOpUCTas
Hatpuii ¢pTopuctsrii

Kanuit dochopHOKUCHBIN-STIIT
Kanbiuit XsiopucTslii

Kanuii MmapraniioBOKucibIi

bapwuii a30THOKUCITBIN

Kanbuuii pochoprokucnbiii-14mr
Hatpuit pochoprokucmplii -4t
Kucnora oprodocdopnas -5t
[lenoun

AMMOHHUM a30THOKHUCIIBIN
AMMHAK BOTHBINA -211IT

PacTBop ammuaka-2mr

Kanuii 1ByXpoMOBOKHUCIBIN-8IIT
Kanbiuii cepHoKucIblii

Kanuit xpoMoBOKUCIBIN-81IT
AMMOHUM ABYXPOMOBOKHUCIBIN-91IIT
CBuHEN YKCYCHOKHUCHBIN- 11T
Kanbuus ruapookuch-1mr
CoenuneHnue xpoma-21iT

Hartpwuit yrinekucnbiid-3mr

Menp yriekucinas-1mr

Kanuii yriiekucnokucipii-Smr
Kanwuii yrinexkucnibiii TeXHUYECKUI-611T
Kamuit pochopHOKuUCHBII-1T
Hatpuit a30THOKUCIBIA-21I1T
Harpuit kxpeMHeKucapIi-2mT
Harpuit kxpemHekucbii- 1 mr
PryTth a30THOKHKCHAS- | TIT

Harpuit yrinekucnbid-4mr
Kanbiuit pochoprokucibiit-4mr
AMOHUI a30THOKUCIBIN-6IIT
Kanuit a30THOKHCIBIN-3 1T
AJFOMHUHUN a30THOKUCIBIN-41IT
Menp yriaekucias-21mT



bapuit a30THOKHUCIBINA-21IT

®enondranenn- Lt

Kucnora a3oTHasg-5mr

KOJJIEKIMH

Kayuyxk

KameHHbI yToab U IPOAYKTHI €r0 IepepaboTKu

Hed b BaxkHeline NpoayKThl €€ nepepaboTKu

nocyaa

KoMmiiekT k0JI0 KOHUYECKUX

Konba kpyrinomonnas

KomiuiekT K010 IIOCKOJOHHBIX

KommiekT ctakaHOB

[Tpo6upxka [1x-21

Ha6op Oprannueckue BeliecTBa

HaGop opranndeckue KUCIOTHI

«CnpaBounslie Matepuaisl o xumun» 0. []. TpeTbsikos

TecToBbIe 3agaHus o TeMe: « OCHOBHBIC TTOHATHS M 3aKOHBI)

1. Pacu€THbIe 3a1auu HA ONIPEICIICHHE MACCOBOM J0JIM 110 XUMUYECKOU GopmyIie.

2. PacuétHble 3a/1aun Ha ONPEAEICHUE MACCOBOM 10JIM BEIIECTBA.

TecroBbie 3amanus mno Teme: «llepuonmyeckuit 3axkoH u Ilepumoamyeckas cucrema
XUMHYECKUX 3JIeMeHTOB J[.M.MeHeneeBa u CTpoO€HUE aTOMOBY

1.CtpykTypa neproIuuecKoi TabauIpl

2.CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB

TecroBbie 3a1anus 1o Teme: «CTpoeHue BEeCTBa»

1.Mexanu3M oOpa3oBaHKs HOHHON U KOBAJICHTHOM XUMHYECKOHN CBSI3U

TecroBbie 3a1anus no teme: «Boaa. PacTBopsl. DiaeKTpoauTuyecKas AUCCOIUAIUS
1 .MexaHu3M 3JIEKTPOITUTUYECKON AUCCOIAAIMHA KUCIOT

2. MexaHu3M 3JICKTPOJIMTHUYECKON JUCCOLUAIIUM COJICH

3. MexaHu3M 3JEeKTPOJIUTHYECKON JUCCOMAIMA OCHOBAHMI

TectoBbie 3amanus mo Teme: « Kiaccudukanus HEOPraHWYECKMX COCAMHEHUW U HUX
CBOMCTBA»

1. XumMHu4eckue CBOMCTBA KUCJIOT B CBETE TEOPHUH AJIEKTPOJIUTHIECKON TUCCOHAIAN
2. XMMHAYECKUE CBOMCTBA COJIEM B CBETE TEOPUU DIICKTPOIUTUUECKON TUCCOLMALINT
3. XuMH4Y€ECKHE CBOMCTBA OCHOBAHUS B CBETE TEOPUHU IICKTPOJTUTUUECKON TUCCOIUALINHI
TectoBble 3a1aHus IO TeME: « XUMUYECKHUE PEAKIIUND)

1. Peaknuu coenuHeHnst

2. Peakiuu pa3inoxxeHus

3. Peakinu ooMeHa

TecToBbIe 3aganHus 10 TeMe: «MeTanabl 1 HEMETaJUIbI)

1. ®u3nyeckue CBOMCTBA METAJIIOB

2. Knaccudukanusi MeTauioB mo npu3Hakam

TectoBbie 3agaHusi Mo Teme: «OCHOBHBIE TOHSTHS OPraHUYECKOW XUMHUH W TEOpHUS
CTPOCHUSI OPTaHUYECKUX COCTUHEHMI

1.OcHOBHBIE TTOJIOKEHUS TEOPUU CTPOCHUSI OPTaHUYECKUX BEIIECTB
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TecToBble 3a1aHud 110 TEME: «YTIIEBOIOPObI U UX IPUPOIHBIE UCTOUHUKI
1. U3oMepusi 1 HOMEHKIATypa MpeaebHbIX YTIIEBOAOPOI0B
TectoBble 3ananus no teme: «Kucnopomocoaepkaniue oOpraHMuecKiue CoeIuHEHUSD)
1. OnHOAaTOMHBIE NPEAETBHBIE CIUPTHI
2. AnbIeruabl
3. KapO6oHOBBIE KUCIOTHI
TecToBble 3a1aHud 110 TEME: «A30TCOAEPKAIINE OPTaHUYECKUE COSTUHEHUS
1. benku, pyHKIMM OEIKOB
2. BonokHa u ux kiaccudukanus
HNHcTpykuuu mo oxpasne Tpyaa
WNHucTpyKIus npy NpoBeACHUU AEMOHCTPAIIMOHHBIX OIBITOB MO XUMUU
NudopMannoHHO-KOMMYHUKATHBHBIE CPEACTBA: KOMIIBIOTEP, MPOEKTOP, SKpaH
AKTHBHBIE (POPMBI M MeTOAbI 00YYeHHS:
o MnpoOJeMHas JEKLHUs, JEKIHs C 3apaHee 3alIaHuPOBAHHBIMH OLIMOKAMU;

e 3BpHUCTHYECKas Oecefa;
« TIOWCKOBasl TJabopaTopHasi paboTa CTy/ICHTa;
o yueOHas ITUCKycCHUS;
e camocTosTeNbHas paboTa ¢ JIUTEepaTypo;
uzposwvie
o JICJIOBAs UIpa;
o IEJarornyeckue CUTyaluu;
o IEJarornyeckue 3aJauu;
Heuzpogvle
e TECTUPOBAHUE, KOJJICKTUBHASL MBICIUTENIbHAS €A TEIIbHOCTD;
Jluteparypa:
Pyosumuc I''E. Xumus 10-11 xknacc-20 .

Taopuenan O.C., Ocmpoymose H.I. Xumus nas mnpodeccuid U CHelHalbHOCTEN
TEXHUYECKOT0 MPOQHIsL: YICOHUK IS CTYA. YUpexKAeHUN cpen. npod. oOpazoBaHUs. —
M., 2014.-5mt

Tabpuenan O.C., Ocmpoymos U.I'., Ocmpoymosa E.E. u op. Xumus ansa npodeccuii u
CHEIUATBHOCTEN €CTEeCTBEHHO-HAYYHOTO MPOGUIIs: YUeOHUK IS CTYI. YUPEKIACHUHN Cpel.
npod. oopazoanus. — M., 2014.-5 .
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PEKOMEHAYEMAS JIMTEPATYPA

Jlna cmyoenmos
Pyosumuc I''E. Xumus 10-11 knacc

Tabpuenan O.C., Ocmpoymos HU.I. Xumus s npodeccuil U cCreuualbHOCTEH
TEXHUUYECKOT0 Mpoduiisi: ydeOHHUK IS CTYI. YUYpexACHUH cpen. nmpod. oOpa3oBaHusd. —
M., 2014.

Tabpuenan O.C., Ocmpoymog U.I'., Ocmpoymosa E.E. u op. Xumus qjis npodeccuit u
CHEUATbHOCTEN €CTECTBEHHO-HAYYHOT0 MPOQUIs: YUeOHUK AJIs CTYl. YUPEXKACHUHN Cpel.
npod. obpazoBanus. — M., 2014.

Tabpuenan O.C., Ocmpoymos H.I. Xumus s npodeccuil W CHeHHAIBHOCTEH
COLIMAJIbHO-DKOHOMHMYECKOI0 M TYMAaHUTApHOTO mpoduied: ydyeOHUK s CTYI.
yupexaenuit cpesl. npod. odpazosanus. — M., 2014.

Tabpuenan O.C., Ocmpoymos U.I'., Cnaokos C.A., [Jopogheesa H.M. [1pakTukym: y4eo.
nocoOue Jis CTyA. YUpexaeHui cpea. npod. oopazosanus. — M., 2014.

I'abpuenan O.C., Ocmpoymos U.I'., Cnaokos C.A. Xumusi: mocoOue Jjisi MOJATOTOBKU K
EI'D: yue6. mocobue jyist CTy . yuapexaeHu cpen. npod. odbpazoanus. — M., 2014.

lI'abpuenan O.C., Jleicosa I''I". Xumus. TecTbl, 3a1aun ¥ yIpakHeHHs: yuyel. mocooue
JUTSL CTYJI. YUpexaeHuu cpel. mpod. oOpazoanus. — M., 2014.

Epoxun IO.M., Kosanesa HW.b. Xumus pus tmpodeccuii W CIEIHAIBHOCTEH
TEXHUYECKOTO W E€CTECTBEHHO-HAy4YHOro Mpoduiieil: y4eOHUK ISl CTYA. YUYPEKICHUU
cpen. npod. oopazoBanus. — M., 2014.

Epoxun FO.M. Xumus: 3agaun U ynpaxHeHUs: yuel. mocobue I CTy. yUpexKIAeHUN
cpen. npod. oopazoBanus. — M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUi MO XUMHH: ydeO. mocobue mjig CTyI.
yapexaeHui cpe. mpod. oopazoBanus. — M., 2014.

Epoxun IO.M., Koeanesa HU.5. Xumusa nns mpodeccuii W cHenuaabHOCTEH
TEXHUYIECKOTO MpOoPmIst. DIEKTPOHHBIN yaeOHO-MeToanYecKuii kKoMruiekc. — M., 2014.

Cnaokos C. A., Ocmpoymoe HU.I., I'abpuenan O.C., Jlykvanoea H.H. Xumusa nns
npodeccuii U CHENUaIbHOCTEH TEXHUYECKOTO NpOoGuUis. DJIEKTPOHHOE MPHUIIOKEHUE
(ameKkTpoHHOE ydeOHOe M3JaHUE) JUIsl CTYI. YYpexXACHHH cpeid. mpod. oOpa3oBaHUS. —
M., 2014.

Jlna npenooasamens

OdenepanpHblii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obOpazoBanum B Poccmiickoi

denepanum.

[Ipukaz MunuctepctBa obOpa3zoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO0
YTBEPKIAEHUU (PeepalbHOr0 rocy/1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHETO
(mostHOTO) 0011IET0 00PA30BAHUSY.

[Tpuka3z MunuctepctBa oopazoBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
m3meHnennt B Ilpuka3z MunucrepctBa oOpazoBaHusi U Hayku P® ot 17.05.2012 Ne 413
“O0 yrBepxkAeHUU (PeaepalbHOTO TOCYJApCTBEHHOrO OOpa3oBaTEIbHOIO CTaHAAapTa
cpeaHero (ImMoJHoTo) 0011Iero 00pa3oBaHus ».
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Tabpuenan O.C., Jlvicosa ['I. Xumuda: kHWra s mpenojaBaTeis: yueO.-MeToj.

nmocooue. — M., 2012.

Tabpuenan O.C. u Op. Xumusa 1nas npodeccuil U CHENUATBHOCTEH TEXHHUYECKOTO

npoduiid (3NEKTPOHHOE MPUII0KEHHE).

UHmMepHem-pecypcol

www.pvg.mk.ru (onumnuana «IToxopu BopoObeBbl TOPBI»).
www.hemi.wallst.ru (O0pa3oBaTeNbHbId CAUT ISl IMIKOJBHUKOB «XHUMHUSI).

www.alhimikov.net (O6pa3oBaTenbHbIN CAUT AJIs MIKOJbHUKOB).
www.chem.msu.su (DnexkTpoHHas OUOIUOTEKA 10 XUMUH ).

www.enauki.ru (MHTEpHET-U3AaHue s yuureneil «EcTecTBeHHbIE HAYKN» ).
www. lseptember.ru (Metonuueckas razera «llepBoe ceHTIOPs»).
www.hvsh.ru (;kypHan «XuMus B LIKOJIEY).

www.hij.ru (KypHan «XUMHS U )KU3HBY).

www.chemistry-chemists.com (371€KTpOHHBII CTPAaBOYHUK).
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