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1. IlosicHuTeIbHAS 3alMCKA

Pabouas mporpamma o0Omeo0pa3oBaTeNbHON  y4eOHOW JMCHUHUIUIMHBL «XHUMHUD»
npeaHasHadeHa A u3ydeHus xumun B OI'BIIOY  «byiickuil TeXHUKYM
KEJIe3HOOpoXkHOro  TpaHcmopra KocrpoMckoir obmactu»  (najnee  TEXHUKYM),
peanu3yionieM 00pa30BaTEIbHYIO MPOrpaMMy CpeaHero oOumero oOpa3oBaHUs B
npenesax OCBOEHUS OCHOBHOM mpodeccHoHalbHOM 00pa3oBaTENbHOM MPOrpaMMbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO OOIIEro OOpa30BaHUS MPU TOJTOTOBKE
CHELUAINCTOB CPETHETO 3BEHA.

Pabouast nmporpamma paszpaborana Ha ocHoBe TpeboBaHuii ®I'OC cpeanero oOuero
00pa3oBaHusl, IPEABIBIIEMBIX K CTPYKTYpE, COJAEP)KaHUI0O U pe3yibTaTaM OCBOCHHUS
y4eOHOM  AUCHUIUIMHBI «XHMUS», B COOTBETCTBUM C PexkomeHpanusMu 1O
OpraHM3alMy  MOJY4YEHUs CpeaHero oomero oOpa3oBaHMs B MpeEAesax OCBOCHUS
0o0pa3oBaTeIbHBIX MPOTPaMM CpeNHEro MpodeccnoHalTbHOr0 00pa3oBaHMs Ha 0Oasze

OCHOBHOTO 001mero o0pa3oBaHusi C y4eToM TpeOOBaHMUIA benepabHBIX
TOCYIapCTBEHHBIX O00pa30BaTENbHBIX CTAaHAAPTOB M TOJy4aeMOHN CIENHUATLHOCTH
CpeIHETO poecCHOHATLHOTO o0pa3zoBaHUs (mucemo  JlemapramenTa

rOCy/IlapCTBEHHON TMOJMUTHUKKM B cdepe noarotroBku padoumx kaapos u JI1O
MunncrepcTBa 00pa3zoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).
Conepkanue mporpamMmbl «XHUMHS» HAMpaBICHO HA JOCTHXKEHHE CIETYIOIIUX
neJien:

1. popmupoBanue y oOy4aromuxcsi YMEHHUSI OLEHUBATh 3HAYMMOCTh XHUMHYECKOTO
3HAHUS IJIS1 K&KJIOTO YETIOBEKa,

2. GopmupoBaHHE Yy OOYYarOUIUXCS IIEJIOCTHOTO TPEACTABICHHUS O MHUPE U POIU
XUMHH B CO3JJaHUM COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA; YMEHUS
OOBSICHATH OOBEKTHI M TIPOIECCHl OKPYXKAIOMIEH JeHCTBUTEILHOCTH: MPHUPOIHOM,
COLUAIBHOW, KYJIbTYPHOM, TEXHUYECKOU CPEIbl, — HCIIOJb3Ys JJIsl 3TON0 XUMHUYECKHUE
3HaHWUS,

3. pa3BUTHE Yy OOYyYaIONIMXCS YMEHHMHM pa3nudarh (hakThl W OICHKHU, CPAaBHHUBATH
OILICHOYHBIC BBIBOJBI, BUICTh HUX CBSI3b C KPUTCPUSMH OIICHOK M CBS3b KPUTCPHCB
C ONpelNeNieHHOM cUCTeMOM IieHHOcTeW, (opMynupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIHUIO;

4. mpuoOpereHue  OOydYarOIUIMMHCS  OMNbITA  Pa3HOOOpa3HOW  JIEATEJIHbHOCTH,
MO3HAHUS M  CAMOIIO3HAHHWA, KIIIOUEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAIbHOE
3HAYCHHE JJIS Pa3IMYHBIX BHUIOB JIEATEIbHOCTH (HABBIKOB pEIICHUS MPOOIeM,
OPUHATUSL  pEIIeHHWM,  TOHCKa, aHamu3a W 00paboTku  HHpOpMAINH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB W3MEPECHHUM, COTPYAHUYECTBA, OE30MACHOTO
oOpalleHus ¢ BEIIECTBAMHU B TIOBCEHEBHOM KU3HN).

B pabouyio mnporpaMmy  BKIIOUEHO coJiep>KaHue, HalpaBJI€HHOE  Ha
dopMupoBaHue |y CTYACHTOB KOMIIETCHIIMH, HEOOXOMUMBIX [JIsl KadyeCTBEHHOTO
ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOro oOmero oOpa3oBaHHsS C IMOIYYEHUEM
cpeaHero oouiero oOpa3oBaHMs; MPOrpaMMbl MOATOTOBKU  CIIELUATUCTOB CPEIHEro
3BeHa (IITICC3).



1.1. O6mas xapakTepucTUKA y4eOHO0i TUCHUIIUHBI « X UMHSD)

XuMHsIT — 3TO Hayka O BEIIEeCTBaX, WX COCTaBE M CTPOCHHUH, CBOWCTBAX U
MPEBPAIICHUAX, 3HAYCHUM XUMHUYECKMX BEIIECTB, MAaTEepUajioB U TIPOLIECCOB B
MPAKTUYECKOM NESITEILHOCTH YeJIOBEKA.

Conepxxanue 00111€00pa30BaTeIbHON Y4EOHON MUCIUIIIMHBI « XHUMHUS» HAMpPaBIICHO
Ha YCBOCHHME OO0YYaIOIIUMUCS OCHOBHBIX TOHSITHI, 3aKOHOB W TEOPUU XUMUU;
OBIIaZICHUE YMEHUSMH HaAOJIOMAaTh XWMHYECKUE SIBIICHUS, TPOBOJWTh XHUMHUYCCKUN
OKCIIEPUMEHT, TPOU3BOJAUTH pPACUYEThl HAa OCHOBEC XHMHYECCKUX (POpPMYIN BEIIECTB U
YPaBHEHUN XUMUAYECKUX PEAKIIHAM.

B mpouecce u3zydeHuss XUMHUM y OOYYarOUIUMXCsl pa3BUBAIOTCS I1O3HABATENIbHbBIC
WHTEPECHl M WHTEIUIEKTYaJbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSTEIHLHOM
NPUOOPETCHUH 3HAHUW MO XWMHUU B COOTBETCTBHUU C BO3HHUKAIOIIMMH >KU3HEHHBIMHU
npoOsieMaMu, BOCHUTHIBACTCS OEpeXHOE OTHOUIEHUS K MPHUpOJAE, IMOHUMaHUE
3I0pOBOr0 00pa3a >KM3HU, HEOOXOAMMOCTU MPEAYNPEKACHUS SBJICHUN, HAHOCSIINX
Bpel 37I0pOBBI0 M OKpykaromed cpeae. OHM OCBaMBAOT MPUEMBI TPaMOTHOTO,
0€30MMacCHOr0 MCMOJL30BAHUS XMMHUYECKUX BEUIECTB M MATEPUANIOB, NMPUMEHSIEMBIX B
OBITY, CETTLCKOM XO3SHCTBE U Ha TIPOU3BOICTBE.

[Ipu cTpyKTypupOBaHUH COAEpPKaHUsST 00IIe00pa30BaTEIbHON YUeOHOU JUCITUTIIMHBI
JUTSI TEXHUKYMa, YUUTHIBAJIaCh OOBEKTHUBHAS PEaTbHOCTh — HEOOJBINON 00hEM YacoB,
OTITYIICHHBIX HA HW3yYECHHE XUMHUU M CTPEMJICHUE MaKCHUMaJIbHO COOTBETCTBOBATH
ujesM pasBuBaroiero ooydenus. [loaTomy TeopeTnyeckue BOMPOCHI MaKCHUMAIbHO
CMEIICHbl K Hadally W3y4YeHUs JUCHUIUIMHBI, C TEM, YTOOBI TOCIEIYIOITUI
(dakTHUECKHi MaTepruall pacCMaTPUBAJICS Ha OCHOBE M3yYEHHBIX TCOPHUH.

Peanuzanust 1eTyKTUBHOTO MOJX0Ja K M3YyYEHUIO XUMHHU CIOCOOCTBYET Pa3BUTHUIO
TaKMX JIOTHYCCKUX OIepariiii MBIIIJICHUS, KaK aHali3 W CHHTE3, 0000IIeHuEe |
KOHKPETHU3allMsl, CPABHEHUE W aHAJIOTHUsI, CUCTEMATU3ALMS U KJIacCU(pUKALIMS U JIp.

N3ydenne xumMum B TEXHUKYME, HMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTU OT
npoduniss npodeccuoHANbHOrO 00pa3oBaHMs. ODTO BBIPAXKAETCS B COACPKAHUU
OOydeHHMs, KOJMYECTBE 4YacCOB, BBIACISIEMBbIX HA H3Y4YEHHE OTIEIbHBIX TEM
MpOrpaMMbl, TIIyOMHE MX OCBOCHHUS oOOydJaromuMmucs, oObeMe U  XapakTepe
MPAKTUYECKUX 3aHSATUMN, BUJIaX BHEAYUTOPHON CaMOCTOATEIILHON PadOThI CTYIEHTOB.

[Ipu ocBoenun cneruanbHOCTH  «OpraHu3amusi MepeBO30K W YIPaBJICHHE Ha
TPAHCIIOPTE»  TEXHUYECKOro Npoduias MpodhecCHOHAIBHOTO O0pa30BaHUS XUMUS
u3ydaercs Oosee yriry0JieHO Kak npoduiabHas yueOHas TUCIUTIINHA.

Crnenmduka H3ydeHUS XUMHH TIPU OBJIAJACHUH CIHEIUATBHOCTH TEXHUYECKOTO
npoduiis oTpakeHa B KakI0u TeMe pasaena «ComepkaHue yaeOHOW TUCIUTIINHBD B
pyopuke «IIpodunbabie 1 TpodeccHoHATBHO 3HAYUMBIC AJICMEHTHI COJICPKAHUS.

DTOT KOMIIOHEHT peaju3yeTcss MpU HMHIMBUAYAIbHOM CAMOCTOSTENbHON padore
oOy4Jaromuxcs (HanmucaHu pedeparoB, MOATOTOBKE COOOIISHUM, 3aIIUTE MMPOSKTOB), B
mporecce y4eOHOM NeATeTbHOCTH MO/ PYKOBOJACTBOM TIperojaBaTesisi (BBIOJIHEHUU



XUMHYECKOTO KCIEpUMEHTa — JIAOOPATOPHBIX ONBITOB W MPAaKTHYECKHX padoT,
pellIeHUN MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 337a4 U T. JI.).

B npoumecce wu3ydeHMsT XMUMHMHM ~ TEOPETUUYECKHUE  CBEACHUS  JOIOJIHSAIOTCA
JIEMOHCTPALUAMH, JaOOpATOPHBIMH  ONBITAMH W TPAKTHYECKHUMH  3aHITHIMHU.
3HAUUTENbHOE MECTO OTBOJUTCS XUMHUYECKOMY OHKCIepuMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh (DOPMHPOBaATh y OOYYArOIIMXCSl CIEUUAIbHBIE IPEIMETHBIE YMEHUS:
paboTaTh C BeEUIECTBAMH, BBIMONHITh MPOCTHIE XUMHYECKHE OMBITHI, YUUTh
0e30macHOMY M JKOJOTMYECKM  TIpaMOTHOMY  OOpAallleHHWI0 € BEUIECTBAMH,
MaTepualiaMy U IpoleccaMy B OBITY U Ha IPOU3BOCTBE.

Jlis  opraHuzanuu = BHEAYJUTOPHOM  CaMOCTOSITENbHOW  paboThl  CTYACHTOB,
OBJIA/ICBAIOIIMX CHELHAIBHOCThIO «OpraHu3anus MEepeBO30K U yIpaBlICHHE Ha
TPAHCHIOPTE» TEXHUYECKOro Mpoduiis mpoPpecCuoHaIbHOr0 00pa30BaHus, IPEICTaBICH
PUMEPHBIN NIepeueHb pedepaToB (JOKIAI0B), UHANBUAYAIbHBIX POEKTOB.

B npomecce wu3ydeHus XuMuM BaXHO (GOpMUPOBaTH  MHGPOPMAIIMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcs. IloaToMy 1mpu oOpraHums3alud CaMOCTOSTENbHON
paboThl  HEOOXOAWMO  AKLEHTUPOBATh BHHUMaHHE OOYyYaIOIIUMXCA Ha TIOMCKE
uHboOpMalMl B CpeICTBaX maccMmenua, MHTepHere, y4uyeOHOH W  CHEIUAIBHOM
JUTEpaType C COOTBETCTBYIOUIMM O(GOPMIIEHHEM U MPEICTaBICHUEM PE3YyIbTATOB.

N3ydenue o06meoOpa3oBaTeIbHOM YI€OHON MUCIMIUIMHBI «XUMUS 3aBEPIIACTCS
noJBeJIcHHeM UTOroB B (opMme AuQPPEpeHIUPOBAHHOTO 3adeTa B  paMKax
MPOMEXKYTOYHOM aTrTecTtauuu cryaeHToB B mpouecce ocBoenuss OIIOIT CIIO ¢
noyiydeHueM cpesiaero oduiero oopazosanus (IITICC3.)

1.2. MecTo y4eOHOI TUCHUILIUHBI B Y4eOHOM IUIaHe

YueOHass IUCHMIUIMHA «XHUMUS» SBISETCS y4€OHBIM IIPEAMETOM IO BHIOODPY W3
oOs3aTenbHOM mpeaMeTHor oOnactu  «EcrectBennble Haykm» DPI'OC  cpemHero
oO1ero oo6pa3zoBaHMUs.

B rtexHukyme yueOHast OUCLUIIINHA «XuUMHs» U3y4aeTcs B
obmeoopazoBarenbHoM 1ukie yueoHoro OIIOIT CIIO Ha 6a3e OCHOBHOIO OONIEro
oOpa3oBaHus C MONydeHHueM cpeanero oouiero oopazoanus (I1ITICC3).

B yuebnpix mmanax [MIICC3 mecto yueOHOM TUCHHUIUIMHBI «XUMUS» — B COCTaBE
o011e00pa3oBaTeIbHbIX yU4E€OHBIX JUCHMIUIMH 1O BbIOOpY, GOpPMUPYEMBIX U3
oOs3aTenbHbIX TIpeaMeTHbIX obsacteit PI'OC cpegnero obiero oo6pa3oBaHusl, IS
cnermuanbHOCTH  «Opranu3anys TEpPeBO30K W yINPAaBICHWE HA  TPAHCIOPTE»
TEXHUYECKOro nmpoduis mpodheccuoHaaIbHOro 00pa3oBaHusl.

1.3. Pe3yabTaThbl 0cBOEHUS Y4eOHOM TUCHUTLIUHBI

OcBoeHue  cojepkaHuss  y4eOHOM  JUCHUIUIUHBI «XUMHS»,  00ECIeYuBaeT
JOCTH)KEHUE CTYIEHTAMHU CIEAYIOIINX Pe3yabTaToB:

JUYHOCHHBIX:

- YYBCTBO TOPJOCTH M YBAKECHHUS K HMCTOPUU U JOCTHIKEHHUSM OTCYECTBEHHOMU
XUMUYECKON HAayKH,; XUMHUYECKH TPaMOTHOE TMOBEICHHE B MPOdEeCcCCHOHATHLHOM
JESTETHbHOCTH U B OBITY MPH OOpAIICHUH C XUMHUYECKUMU BEIIECTBAMU, MaTepHallaMU U
MPOLIECCAMH;



- TOTOBHOCTh K TMPOJODKEHHIO OOpa3oBaHWsA M IOBBIIICHHUS KBaJIM(UKALUH B
n30paHHOW NPOPEeCcCUOHANBHOU JIESITEIbBHOCTH W OOBEKTUBHOE OCO3HAHUE pPOJIU
XUMHUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHME HCIOJb30BaTh JOCTHKEHUS COBPEMEHHOM XHUMHUYECKOM HAyKH U
XUMUYECKUX TEXHOJOTUM JUIs TIOBBIIMICHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHSI B BEIOpAHHOM MpodecCHOHaTbHON NesTeIbHOCTH;

MemanpeomMemHuuix :

- UCTIOIb30BAHUE PA3JIMYHBIX BHUJOB TMO3HABATEIHHOW NIEATETLHOCTH W OCHOBHBIX
WHTEJUIEKTYaJbHBIX oONepanuii (MOCTAaHOBKM 3alaud, (HOPMYITUPOBAHMS THUIIOTE3,
aHaJli3a U CHUHTE3a, CPABHEHMS, O00OILEHUS, CHCTEMATHU3allH, BbISABICHUS PUYUHHO-
CJICJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (POPMYITMPOBAHUS BBIBOJIOB) JUISl PEIICHUS
MOCTABJICHHON 3aJauld, NPUMEHEHUE OCHOBHBIX METOAOB IMO3HAaHUS (HAOIIOACHMUS,
HAYYHOT'O JKCIIEPUMEHTA) JJII M3YYEHHUS PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB
U TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTb  CTaJIKUBaThCS B
npodeccruoHanbHOM chepe;

- UCIOJb30BAaHUE PATUYHBIX HUCTOYHUKOB [IJII  TOJYYEHUS XUMHUYECKOU
uH(pOpMaAIlMU, YMEHHE OICHUTh €€ JOCTOBEPHOCTb [UJIsl JOCTHIKEHHSI XOPOIIUX
pe3ynbTaToB B podeccuoHalbHOU chepe;

npeomMemHuIx:

- ¢OPMUPOBAHHOCTh MPEJCTABICHUI O MECTe XMMHHM B COBPEMEHHON Hay4dHOU
KapTUHE MHpA; I[IOHUMaHUE pOJM XUMUU B (GOPMUPOBAHUU Kpyrozopa u
(YHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JIsl pEICHUS] TPAKTUYECKUX 3a71ay;

- BJIQJICHUE OCHOBOIMOJIATAIONUMU XUMHUYECKUMU MOHATUSIMU, TEOPUSIMHU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0Jb30BAHWE XWUMHUYECKOW TEPMUHOJIIOTHEN U
CHMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOT'O TMO3HAHUS, UCIIOIB3YEMbIMU B XUMUU:
HAOJIIOICHUEM, OIHMCAaHUEM, HU3MEPEHHEM, HKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSACHATh PE3yJbTaThl TMPOBEICHHBIX OMBITOB U JI€JaTh BBIBOJIBI; TOTOBHOCTh H
CIIOCOOHOCTB MTPUMEHSATh METObI TO3HAHUS MPY PEIICHUN MPAKTUYECKHUX 33]1a4;

- ¢(OPMHUPOBAHHOCT, YMEHHSI JaBaTh KOJUYECTBEHHBIE OLIEHKH M TPOU3BOJUTH
pacdeTbl 0 XUMUYECKUM (OpMYJiaM U YPaBHEHUSIM;

- BJIQJICHWE TPABWJIAMH TEXHUKHA OE30MaCHOCTH TPH HCIONIH30BAHUN XUMHYECKUX
BEIIECTB;

- c(OpMHPOBAHHOCTHL COOCTBEHHOW TMO3UIMM [0 OTHOUIEHHWIO K XUMHYECKOU
uH(pOpMAIUH, MTOTYIaeMOil U3 pa3HbIX UCTOYHUKOB.



2. CoaepxxaHue y4eOHOI TUCIUILIUHBI
BBenenue
Hay4npie MeTopI TO3HAHUS BEIIECTB M XMMHUECKUX sIBIeHUH. Ponb sxcnepuMenTa
U TEOpUHU B XUMHUHU. MoJearpoBaHHEe XMMHUYECKUX MPOLECCOB. 3HAUCHUE XUMHUU NPU
OCBOCHHMHM cClieUUaIbHOCTH «OpraHuszaius NepeBO30K U YIPABICHUE Ha TPAHCIOPTE»
TEXHUYECKOro npoduis npodheccuoHaIbHOro 00pa3oBaHus.

2.1. O0mas 1 HeopraHuyeckKasi XUMHs
2.1.1. OcHOBHbI€ TIOHSITHSI M 3aKOHBI XUMHH

OcHoBHBIE TIOHATUS XxuMmuM. BemectBo. AtoM. Momnekyna. XuUMUYECKUN
saneMeHT. Aumotponus. IIpocTteie ©  clokHbIE BellecTBa. KadyecTBEHHBIM U
KOJIMYECTBEHHBIA COCTAaB BEIIECTB. XUMUYECKUe 3HaKU u bhopMyIIBI.
OTHOCUTENbHBIE aTOMHAasi U MOJEKyJsipHas Macchl. KojinuecTBo BellecTna.

OcHoBHbIe 3aKOHBI XMMHUHM. CTEXMOMETPHUSA. 3aKOH COXPAHEHUS MacChl BELIECTB.
3aKOH MOCTOSIHCTBAa COCTaBa BEILIECTB MOJICKYJISIPHOW CTPYKTYpbl. 3aKOH ABOrajapo u
CJIEJICTBUS U3 HETO.

Pacuernbie 3agauM Ha HAXOXKIECHHUE OTHOCUTEIBHON MOJIEKYJISIPHOM MAaccChl,
OIpEEIICHHE MACCOBOM J0JIM XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.

Hemoncmpayuu

Mopenu aTOMOB XUMUYECKHX 3JIEMEHTOB.

Mogenu MOJIEKYyJl TPOCTBIX U CIOXKHBIX BEHIECTB  (IIAPOCTEP)KHEBBIE U
Crroapra—Dbpurmneba).

Komnnekuust mpocThIX U CIOXKHBIX BELIECTB.

Hekotopeie BenmecTBa konmm4ecTBOM | MOJIb.

Mopenp MOJIIpHOTO 00beMa ra3oB.

Amnorponus pocdopa, kuciaopoa, ooBa.

Ilpogpunvuvie u npogpeccuonanvno 3HauUMble INEMEHMbBL  COOEPHCAHUA.
AmnoTporHbie MoaudUKaIKK yriiepoa (anmas, rpadur), Kucioposaa (KUCiaopo, 030H),
oJioBa (cepoe u 0enoe 0510B0). [loHSATHE O XMMUYECKOM TEXHOJIOTUU, OMOTEXHOJIOTUU U
HAaHOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

1. KonnuecTBo BemiecTBa: Macca U MOJISIpHasi Macca.

2.1.2. llepuonnueckmii 3axkon u I[lepuonnyeckas cucreMa XuMHIECKHUX
aemenToB /I.U. MeHnaeneeBa u CTpoeHHe aToMa

Ilepunonnuecknii 3akoH J.M.MenneneeBa. Otkpeitie JI. WM. MenaeneeBbim
[lepuonnueckoro 3akoHa. [lepuoguueckuii 3akoH B popmynuposke [. . Menneneesa.

[leproguyeckas Tabnuila XMMHUUYECKUX AJIEMEHTOB — Tpaduyeckoe OTOOpakeHHe
MEePUOINYECKOT0 3akoHa. CTpPyKTypa MEpUOJUYECKOM TaOIMIbl: MEPUOIbl (Mayble U
OoJbIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crtpoenue atoma u Ilepuoguuecknii 3axon [[. U. MenaeneeBa. AToM — CIIOKHas
yactuna. Anapo (IpOTOHBI M HEUTPOHBI) U DJIEKTPOHHAs 00oj0uka. M30TOmBI.
CtpoeHue »HJEKTPOHHBIX  O00OJOYEK  aTOMOB  JJEMEHTOB  MaJlbIX  MEPUOJIOB.
OcoOCHHOCTH  CTPOEHHS DJICKTPOHHBIX OO0O0JIOYEK aTOMOB 3JIEMEHTOB OOJBIITHX



neproioB (epexoaHbIx 35eMeHToB). [loHsite 00 opOuTtansx. s-, p- u d-opOurtanm.
DNeKTpOHHBIE KOHPUTYpAIMA aTOMOB XUMHYECKUX DJIEMCHTOB.

CoBpeMenHas dbopMyIrpoBKa Ilepuoanueckoro 3aKOHA. 3HavueHue
[lepnonnueckoro 3akoHa u Ilepmonndeckol CHUCTEMBI XMMUYECKUX 3JEMEHTOB /l.
N. Menpaeneesa il pa3BUTHS HAYKUA U TIOHUMAaHUSI XUMUYECKOW KAPTUHBI MUPA.

Jlemoncmpayuu

Paznmuunbie ¢opmbl Ilepuoanueckoil cucrteMbl xumudeckux snemeHTtoB J[. W.
Menneneesa.

Junamudeckue Tabiuibl 11 MojenupoBanus [lepruoanyeckoit CucTeMsl.

DJIEKTpHU3alUs TEI U X B3aUMOJICHCTBHE.

Jlabopamopuwtii onvim

1. MopnenupoBanue mocTpoeHus Ilepronnueckoil TaOMUIBI XUMHYECKUX
DJIEMEHTOB.

Ilpogunvnvie u npogpeccuonanvno 3nauumvie 3INeMEeHmMbl  COOEPIHCAHUA.
PannoaktuBHOCTh. Hcmonp30BaHME PaguOAKTUBHBIX H30TONOB B TEXHUYECKUX
HesiX. PEHTreHOBCKOE W3IIYYEHHE M €Tr0 MCIIOJNb30BAHME B TEXHHKE W MEIUIIMHE.
MopaenupoBanue Kak METOJ MIPOTHO3UPOBAHUS CUTYAIIMM HA TPOU3BOICTBE.

2.1.3. CTpoeHue BelliecTBa

HNonnas xumuueckas cBsizb. KaTuoHbl, Ux o0Opa3oBaHHE M3 aTOMOB B PE3yJbTaTe
mporiecca OKUCICHHs. AHHOHBI, HUX O00pa3oBaHME U3 aTOMOB B pe3yibTare
rponecca BOCCTaHOBJICHUS. MOHHas CBSA3b KAk CBS3b MEXIAYy KaTUOHAMHU U aHUOHAMU
3a CYET AJEKTPOCTaTUYECKOoro mnputsbkeHusa. Kilaccudukaius HWOHOB: MO COCTaBy,
3HAKy 3apsja, HAJIWYUIO TUAPATHON 0000uku. MOHHBIE KPUCTAIUIMUYECKUE PEIIETKHU.
CBoiicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKU.

KoBanenTHass xuMu4yeckasi cBsi3b. MexaHu3M 0O0pa30BaHUsI KOBAJIEHTHOMN CBSI3U
(OOMEHHBI W JTOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPUIIATETLHOCTh. KoBaneHTHBIC
MOJISIPHAsA U HEMNoJspHas CBsA3U. KpaTHOCTh KOBAJIEHTHOM CBsI3U. MOJIEKYISIDHBIE U
aTOMHBIC  KpHUCTA/UIMYECKUEe pemeTrku. (CBONCTBA BEIIECTB C MOJICKYJISIPHBIMH U
ATOMHBIMHU KPUCTAJUIMYECKUMH PEIIETKAMMU.

Mera/uindyeckass  ¢BfA3b.  MeTalmimueckas — KpUCTaUIMUECKash  penieTka U
METAJUIMYECKAsE XUMUYECKAs! CBA3b. PDU3NYECKHE CBOMCTBA METAILJIIOB.

ArperarHbie COCTOSIHUSI BelIeCTB M BOJAOPOAHASA CBS3b. [BEpPHOE, KUIAKOE H
razoo0pasHoe cocTosiHMSI BemiecTB. llepexon BemiecTBa M3 OJHOIO arperaTHoro
COCTOSIHMS B ipyroe. BogopoaHas cBsi3b.

Yucrole BemecrBa M cMmecud. [loHatue o cmecu BemecTB. ['OMOreHHble u
rereporennble cmecu. CocTtaB cMeceil: 00beMHass M MaccoBasl JI0JIM KOMIIOHEHTOB
CMECH, MaccoBasi JOJIsI IPUMECEM.

Jucnepcubie cucrembl. [lonstue o aucnepcHoi cucreMe. [lucnepcHas daza u
nucnepcuonHas cpena. Kimaccudukanusa gucnepcHbix cucteM. [IoHATHE 0 KOITOUTHBIX
CUCTEMAX.

Hemoncmpayuu

Mojenp KpUCTAIIIMYECKON PELIETKH XJIOPUIA HATPUSL.

OO6pa31ibl MUHEPATIOB C MOHHOM KPUCTAITMYECKON PEIIETKON: KaJblIUTa, rajJuTa.

Mopenu KpUCTALTUYECKUX PEIIETOK «CYXOro Jibja» (Wiu Homa), anMasa, rpadura
(wnu KBapua).

[TpuGopkl HA KUIKUX KPUCTAILIIAX.
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OOpasibl pa3TUYHBIX JUCHEPCHBIX CHUCTEM: ASMYJbCUH, CYCHEH3HWH, a’3po30Jei,
TeJeu U 30JIEH.

Koarynsmusi.

Cunepesuc.

Oddext Tungans.

Jlabopamopnuwvie onvimaol

1. O3HakoMIIeHHE CO CBOMCTBAMU JUCIEPCHBIX CUCTEM.

2. IlomyuyeHue 3MynbcUd MOTOPHOT'O Maca.

IMpopuiabHbie U NpPoPecCHOHAIBLHO 3HAYMMbIC 3JJEMEHTbI COdEP:KAHMS.
[lonsipHOCTH CBSI3M M NOJKAPHOCTH MoJieKyJibl. KonneHcanus. Texydects. Bosronka.
Kpucrammmzanus. CyOnumarnus v jnecyonuManus. AHOMaIUd (PU3UYECKHX CBOMCTB
Bojbl. JKuakue Kpucramibl. MuHepanbl U TOpHbIE MOPOJbI KaK MPUPOIHBIE CMECH.
OMyJIbCUM W CyCleH3uu. 3o (B TOM 4YHCIe a’po3oiu) u renu. Koarymsuus.
Cunepesuc.

2.1.4. Bona. PacTBopbl. DJIeKTPOIUTHYECKAS] TUCCOLM AL

Bona. PacrBopbl. PacrBopenue. Boma kak pacrBoputens. PactBopuMOCTb
BenlecTB. HachllleHHbIE, HEHACBHIICHHbIE, NEPECHIIIEHHBIE PACTBOPHI. 3aBHCHUMOCTb
pPacTBOPUMOCTH Ta30B, >KUJIKOCTEH M TBEPABIX BEHIECTB OT PA3NIUUYHBIX (HaKTOPOB.
MaccoBast 107151 pACTBOPEHHOT'O BELIECTBA.

JJIEKTPOJIUTHYECKA  AUCCONUALMA.  OJEKTPOJUTBI U HEAJIEKTPOMTHI.
DNEKTPOIUTHYECKAsT JIucconuanus. MeXaHu3Mbl 3JIEKTPOJMUTUYECKOW JTHCCOLMALUN
JUIsL BEUIECTB C pA3JIMYHBIMU TUIIAMH XUMHUYECKOW CBsi3u. ['mapaTtupoBaHHbIE H
HErWIpaTUPOBAHHbIE MOHBL. CTENEHb JJIEKTPONMTHYECKON aucconuanuu. CuiabHbIE H
cnabble  3NeKTPOJIUTHl.  OCHOBHBIE  TMOJIOKEHUS  TEOPUH  IJIEKTPOJIUTHUECKOU
nuccounan. KuciaoTel, OCHOBaHUS U COJIU KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTBOopuMOCTh BemecTB B BOJE.

Cobupanue razoB METO/I0M BBITECHEHUS BOJIbI.

PacTBOpeHue B BoJie CEpHOUN KUCIOTHI U COJIEM AMMOHMSL.

OO6pa3siibl KpUCTAIIIOTHIPATOB.

N3rorosneHne runcoBor NOBS3KHU.

HcnpiTanue pacTBOPOB 3JEKTPOJIUTOB U HEAIEKTPOIUTOB HA MTPEAMET AUCCOLUALINU.

3aBUCHUMOCTb CTENEHU DJIEKTPOIUTUYECKOW AUCCOLUMALNMN YKCYCHOW KHCIJIOTBI OT
pa3baBiieHus1 pacTBOPA.

JIBrKEHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.

[IpurotoBiieHHE )KECTKON BOJIBI U YCTPAHEHUE €€ KECTKOCTH.

HNonuTsl.

OO0pa3ibpl MUHEPAIBbHBIX BOJ PAa3JIMYHOTO HA3HAUEHUS.

Ilpakmuueckoe 3anamue

1. Omnpenenenue pacTBOpa 3aJaHHOM KOHLIEHTPAIUH.

Ipopuiabubie u npodecCHMOHAIBHO 3HAYHUMbIe JJIEMEHTbl COdEpPKAHUS.
PactBopenne kak (Qusuko-xumuueckui mporecc. TernoBbie  3PGEKTH  NpU
pactBopenuu. Kpucrannoruapatel. Pemenue 3a1au Ha MacCoBYIO JIOJIF0O paCTBOPEHHOTO
BeniecTBa. [IpuMeHeHre BOAbI B TEXHUYECKHX IeyaX. KecTKOCTh BOJBI U CIIOCOOBI
ee ycTpaHeHHs. MHHepalbHbIE BOABIL.

2.1.5. Kinaccupukannss HeOPraHMYeCKUX coeJMHEHUI U UX CBOICTBA
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Kuciaorsl m ux coiicTBa. KHCIOTBI Kak 3JEKTPONUTHI, UX KIACCU(PUKALUSA IO
pa3IMuHBIM  TIpU3HAKaM. XHMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPHUU
AIEKTPOJIUTHIECKON JIACCOLALINH. OcobenHoctu B3aUMOJICICTBUS
KOHUEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTaylaMu. OCHOBHBIE CIIOCOOBI
MOJIYYEHUS KACIIOTBHI.

OcHoBaHusi 1 uX cBolicTBa. OCHOBAHMS KaK AJIEKTPOJIUTHI, UX KIacCUPUKALUS 11O
pa3IMUHBIM MpHU3HAKaM. XUMHYECKHE CBOWCTBA OCHOBAaHUW B CBETE€ TEOPHUU
AIEKTPOJIUTUYECKOW AUCCOUUAMU. Pa3ioxeHne HepacTBOPUMBIX B BOJIE OCHOBAaHWM.
OcHoBHBIE CITOCOOBI TOTYYEHUSI OCHOBAHUH.

Comu m wmx cBoicrBa. Comm Kak dnekTponuThl. Coiln  CpelHHE, KHUCIBIE H
OCHOBHBIE. XHMHWYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUHU DICKTPOJIUTHUYECKOU
nucconuanuu. CriocoOsl moaydeHus cojied. [ 'uaponus conei.

Oxcuabl M ux cBoiicTtBa. CosieoOpa3yromue W Hecoleo0pa3yrolue OKCHIbI.
OcHoBHBIC, aM(POTEpPHBIE M KHUCIOTHBIC OKCHJIBI. 3aBUCHMOCTh XapaKTepa OKCHIIa OT
CTENEHU OKMCIEHHUs OO0pa3ylollero ero Merauia. XHMHYECKHE CBOWCTBA OKCHJIOB.
[lomy4yenue OKCHIOB.

Hemoncmpayuu

B3aunmopericTBrue a30THOM U KOHLICHTPUPOBAHHOU CEPHOM KUCIIOT C METAJUIAMMU.

I'openue docdopa u pacTBOpeHHE MPOAYKTa TOPEHUS B BOJIE.

[Tomyuenue u cBoiicTBa aM(pOTEPHOr0 TUAPOKCHIA.

HeoOpaTumsliii ruiponmn3 kapOuaa KaabIus.

OOGpaTuMBbIil THAPOIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimul

1. HcnbrTanue pacTBOPOB KUCIOT UHIUKATOPAMHU.

Ilpogunvnvie u npogheccuonanvno 3nauumoie rnemenmol cooeprcanus. 1lpasuna
pa30aBJeHUsI CEpHOIM KUCIOTHL. Vcronb30oBaHUE CEpHOM KUCIOTHI B TPOMBIIIIEHHOCTH.
Enkune menouyu, uX HCHOJIb30BaHME B MPOMBIIUICHHOCTU. l'allleHass W HeramieHas
W3BECTh, UX MPUMEHEHHUE B CTpouTenbcTBe. ['unc u anedactp, rurncopanue. [lonstue o
pH pactBopa. Kucnornas, menounasi, HEUTpaiabHasi Cpea pacTBOPOB.

2.1.6. XumMuyecKue peakuumn

Knaccupukanuss XuMHYEeCKMX peakluid. Peakunu coequHEHUs, pas3ioKeHUs,
3amenienusi, obmena. Karanmutuueckue peakuun. OOpatumble U HeEoOpaTHMbIE
peakiuu. ['OMOreHHblE M TETEPOr€HHBIE  pEaKUMH.  JK30TEPMHUUYECKHUE U

SHAOTEPMUYECKHE  peakiuu.  TermmoBo  3PdexkT  XMMHUYECKHX  peakIuil.
TepMoxXuMUYECKHE ypaBHEHUS.

OxucauTe/ IbHO-BOCCTAHOBHUTEIbHbIE peaknuu. CreneHpb OKHCJICHHUS.
OxucmuTenb W BOCCTaHOBJIEHME.  BoccraHoBuTenr W OKuCiIeHHE.  Meron
ANEKTPOHHOT O OasaHca IS COCTaBJIEHUSI YpPaBHEHUI  OKHUCIUTEIbHO-

BOCCTaHOBUTEJIBHBIX PEAKIIMIA.

Ckopocth xuMHYeCcKMX peakumi. IloHATHE O CKOPOCTHM XMMHMYECKHX PEAKIIMM.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PpEaKUH OT pa3au4HbIX (PAKTOPOB: MPUPOABI
pearnpyronmMx  BEUIECTB, MX  KOHLEHTPAaLUH, TEMIIEpPaTypbl,  IOBEPXHOCTH
CONIPUKOCHOBEHHSI U UCITOJIb30BAHMS KATAJIN3aTOPOB.

ObpaTuMocTh XUMHMYECKHX peakuuid. OOpatumbie W HEOOpaTUMBIC PEAKIIHH.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €0 CMEIICHHUS.

Hemoncmpayuu

12



[Tpumepsl HEOOPATUMBIX pEaKIui, HAYIIUX ¢ 00pa30BaHUEM OCaJKa, ra3a WM BOABIL.

3aBUCUMOCTb CKOPOCTH PEaKIIMU OT MPUPOAbI PEArUPYIOIINX BEIIECTB.

B3auMmoseiicTBie pacTBOPOB CEpHOM KHUCIOTHI C PacTBOpaMU THOCYNb(aTa HaATpus
Pa3IMYHON KOHLEHTPALMU U TEMIIEPATYPHI.

Mogenb KAIAIEro ¢ios.

3aBUCUMOCTh CKOPOCTHM XMMHYECKOM pEeakUWH OT IPUCYTCTBUS KaTajlu3aropa Ha
IIpUMEpPE PA3JIOKEHUS IEPOKCHAA BOAOPOJA C IOMOLIBIO JMOKCHMIA MapraHua u
KaTaJla3bl.

Monaens 3iekTponu3epa.

Mogenb 3eKTPOIN3HON BaHHBI ISl IOJIYYEHUS aJTFOMUHUS.

Mopnenp KOJIOHHBI CUHTE3a aMMHAKA.

Jlabopamopnsie onvimol

1. Peaxuus 3amenieHuss MEIu KEJIE30M B PACTBOPE MEIHOTO KyIopoca.
2. 3aBHCHUMOCTb CKOPOCTHM  B3aUMOJEHCTBUS  COJITHOM  KHUCJIOTHI €
METAJUIaMU OT HMX IPUPOJIBI.

Ilpoghunvuvie u npogheccuonanvno 3navumole nemenmol cooeprycanus. llonstue
00 anekTposu3e. DIEKTPOIN3 PACIIaBOB. DJIEKTPOINU3 PACTBOPOB. DIEKTPOIUTHUECKOE
MOJIyYEHUE ATFOMHUHUSL. [IpakTueckoe MIPUMEHEHUE AIEKTPOIIN3A.
["anpBanomnactuka. ['anpBanocterus. PaduHrupoBanne BETHBIX METAILJIOB.

Karamm3.  T'omoremnsle u  rereporeHHble  Karanu3aropbl.  [IpomoTopsl.
Karanutuueckue sipl. UHTHOUTOPBHI.

[Ipon3BoCTBO aMMUaKa: ChIpPbE, anmnaparypa, HayqHble IPUHIIUIIBL.

2.1.7. MeTanjibl U HeMeTaJLJIbI

Mertamibl. OCOOEHHOCTHM CTPOEHUSI AaTOMOB U KpucTaioB. Dusuueckue
cBoiictBa MeTawioB. Kiaccudukanuss MeTa/uioB MO  pa3jMYHBIM — ITPU3HAKAM.
XHWUMHUYECKUE CBOICTBA METAIOB. DJIEKTPOXUMHUYECKUIN P HAMPSIKEHUN METAJUIOB.
Meramutorepmusi.

O6mue  cnocoObl  moiydeHus:  MeTtayioB.  [loHsiTMe O  MeTalyprumu.
[TupomeTannyprusi, THAPOMETAIUTYPrusi M dSJeKTpoMeTayprusi. CruiaBel YepHbIE U
L[BETHBIE.

Hemeranabl. OcobeHHOCTH CTpOeHUs aTOMOB. HemeTanisl — MpocThie BellecTBa.
3aBUCUMOCTh CBOMCTB TaJIOT€HOB OT HUX IIOJIO)KEHHSI B IEPUOJUYECKOM CHCTEME.
OKUCIHUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAJJIOB B 3aBUCUMOCTU OT
UX TOJIOKEHUSI B PAILY DIEKTPOOTPULATEIBHOCTH.

Hemoncmpayuu

Komnekuust meramios.

B3aumopeilicTBue MeTaaioB € HeMeTaulaMu (Kelie3a, IMHKAa W alIOMUHHUS C
Cepoil, AMOMHUHUS C HOJIOM, CYpbMBI C XJIOPOM, TOPEHUE Kelle3a B XJIOPE).

I'opeHne meraios.

AJIOMUHOTEPMHUSL.

Komnexuust nHemeramioB. [openue HemeramuioB (cepwl, ¢ocdopa,  yris).
BriTecHeHne MeHee aKTHMBHBIX TajOr€HOB U3 PACTBOPOB MX coJiell Oojiee aKTUBHBIMU
raJIoreHaMHu.

Mojenp NMpOMBIIIJIEHHOW YCTAaHOBKH ISl TPOM3BOJCTBA CEPHOM KUCIOTHI. Mozenb
nevu I 00Kura u3BecTHAKa. KoyuteKIuu mpoayKiuii CUIIMKaTHON MPOMBINIIICHHOCTH
(ctekna, dpapdopa, dasHca, IIEMEHTa pa3IMYHbIX MapPOK U JIp.).
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Jlabopamopnuwie onvimol
3aKajika U OTILYCK CTaJH.
Ilpakmuueckue 3anamus
1. PeuieHue sKCEpUMEHTAIBHBIX 3a/1a4.

[IpopunbHble ¥ Opo(eCCHOHAIbHO  3HAUMMBIC JJIEMEHTHl  COJEPIKaHUS.
Koppo3uss meTajuioB: XMMHYECKass W DJJIEKTPOXMMHUYECKAs. 3aBUCUMOCTb CKOPOCTH
KOPpO3UHU OT YCJOBHM OKpyxkaromei cpeabl. Kiaccudukanus kKoppo3uu MeETajuioB
10 pa3IM4YHbIM Mpu3HakaM. CrocoObl 3alIUThl METAJUIOB OT Koppo3uu. [Ipons3BoacTBo
yyryHa u crayiu. [lonydyenne HeMeTanaoB (GpakiiMOHHOW EPErOHKON JKUKOTO BO31yXa
M DJEKTPOJIM30M  PAacTBOPOB  MJIM  PACIJIaBOB  JJIEKTPOJMTOB.  CHiMKaTHas
MIPOMBINUIEHHOCTD. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

2.2. Opranuyeckasi XuMust
2.2.1. OcHOBHbIE MOHATHA OPraHUYeCKOil XMMHUH U TeOPHsl CTPOEHHUsI
OpPraHM4YeCKHUX COeAMHECHU M

IIpeamer opranmyeckod XumMuu. [IpuponHbIE, HCKYCCTBEHHBIE U CHHTETHYECKHE
OopraHuyeckue BemiectBa. CpaBHEHHUE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMMU.

BaymenTtHOCTh. XHMMHMUYECKOE CTPOCHHME KAaK TIOPSAOK COCIMHEHUS AaTOMOB B
MOJIEKYJIBI I10 BAJICHTHOCTH.

Teopusi crpoeHusi opranmyeckux coeauHeHuii A.M.ByrtiaepoBa. OcCHOBHBIE
IIOJIOXKEHUsT TEOPUU XUMMUYECKOIro cTpoeHusd. M3omepus u uszomepsl. XUMHUYECKHUE
(bopMyJIbl 1 MOJIENTM MOJIEKYJI B OPTraHUYECKON XUMUHU.

Knaccupukanuss opranmveckux BemiecTB. Kiaccudukanus Bemects 10
CTPOEHHUIO YIJIEPOJHOrO CKeJleTa M HaIM4YUI0 (PYHKIMOHAIBbHBIX rpynm. ['omosoru u
romonorus. Hauana nHomenknatypst [UPAC.

Knaccupukanuss peakuui B OpPraHM4YecKod XMMMHU. Peaknuu nprcoequHEHUS
(ruapupoBaHusi, TaJOT€HUPOBAHUS, THUIPOTaJOT€HUPOBaHUsA, Tuiaparaiuu). Peakuun
OTLICIUICHUS (JETUIPUPOBAHMS, JETHAPOTraIOreHUPOBaHUs, Neruaparauun). Peakuuu
3aMEIICHUS.

Peakunu nzomepuzanuu.

Jlemoncmpayuu

Mogenu MoJIEKyJI TOMOJIOTOB U M30MEPOB OPraHUYECKUX COCTUHEHNMN.

KauectBeHHOE OOHapyxeHHE yriepoja, BOJOpOJa U XJIOpa B MOJEKyjlax
OpPraHMYECKUX COCAUHEHUN.

Jlabopamopuwtii onvim

1. WsroroBieHue Mozeaei MOJIEKYJ OPraHNYECKUX BELIECTB.

Ilpogunvnuvie u npogeccuonanvno 3HaAuUUMBIE INEMEHMbBL  COOEPIHCAHUA.
[lonsiTue o cyOcTpare W peareHTe. Peakiuu OKHCIEHUS W BOCCTAHOBIICHUS
OpraHUYeCKUX BEILECTB. CpaBHeHue KJaccuukanu COCIMHEHUN 51
KJIacCU(UKAIIMU PEaKIMil B HEOPraHMYECKOW W OPraHUYeCKON XMMHH.

2.2.2. YrJ1eBoA0pPOIbl M UX MPHUPOIHbIE UCTOYHUKH
AJIKaHBbI. TOMOJIOTUYECKUI P, U30OMEPUS U HOMEHKJIATypa aJIKAaHOB. XHMUYECKHE
CBOMCTBa  ajgKaHOB (METaHa, »JTaHAa): TOPCHHE, 3aMeIlCHHE, pa3oKCHUE,
neruipupoBanue. [I[puMeHeHne anKkaHOB HA OCHOBE CBOWCTB.
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AJIKeHbI. DTUJICH, €r0 TOoJIydeHue (IEeruApUpPOBAHUEM 3TaHa, JEMOoIMMepu3aluei
NOJIMATUIIEHA). ['OMOJIOrMYeCKUi  psil,  M30MEpHUsA, HOMEHKIATypa  aJIKEHOB.
XWUMUYECKHE CBOWMCTBA ATUJICHA! rOpEHNne, KaueCTBEHHBIE peakuumn
(obeciiBeunBaHue OpOMHOW BOJABI M pacTBOpa IEpPMaHIraHaTa Kajlus), TUJpaTaius,
nosmMepuzanus. [[puMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

/Auenbl n kayuyyku. [loHsiTHE O AMEHAX Kak YrJeBOAOpPOAAX C JABYMS JBONHBIMU
cB3siMu.  ComnpspkeHHbIE  JTUEHBL. XUMHUYECKHe CBoiMcTBa  OyraaueHa-1,3 u
U30MpeHa: OOecCI[BeYMBaHUE OPOMHON BOABI U TMOJUMEPHU3AIMS B KaydyKHU.
HarypanbHblii U CHHTETHUYECKHE KayuyKu. Pe3nHa.

AJIKUHBI. AneTuieH. XHUMUYECKHe CBOMCTBA aleTUJICHA: TOpEHUe,
obeciiBeurBaHWE OPOMHOM BOJIbI, MPUCOECIUHEHHUM XJIOPOBOAOPOJA W THApATAIIMSL.
IIpumeHeHne anerwieHa Ha OCHOBE CBOMCTB. MexknaccoBas H30MeEpUs C
aJIKaJINeHaMHU.

Apenbl. ben3zon. Xumuueckue cBOCTBa O€H301a: TOPEHHUE, PEAKIUU 3aMELICHUS
(ranoreHupoBanue, HuUTpoBaHue). [Ipumenenune 6eH301a Ha OCHOBE CBOMCTB.

IIpuponusie HCTOYHUKHM  yriaesoaopoaoB. IIpuponmsslii  ras: COCTaB,
IPUMEHEHUE B KaYECTBE TOILIMBA.

Hedtb. Cocra u nepepadorka Hedtu. [leperonka negru. HedrenpoaykTsl.

Hemoncmpayuu

['openue meTtaHa, 3THIIEHA, allETUIICHA.

OTtHollleHHEe MeTaHa, dTWUJICHA, alleTWIeHa W OEH30Jla K pacTBOpaM IepMaHraHaTa
Kanusi 1 OpOMHOM BOJIE.

[Tonyyenune  »TuieHa  peaknued  JAErHApaTallud  3TaHOJA,  alleTUIEHA —
THAPOJIN30M KapOuaa KaiabIlusl.

Paznoxxenne kaydyka NpyW HarpeBaHUW, UCHBITAHME NPOJYKTOB pPAa3ioKE€HHs Ha
HEIPEIEIbHOCTD.

Komnekmust obpasuioB Hegtu u HedrenpoaykroB. Komneknus «KameHHBIN yroiab
U IPOAYKIIMS KOKCOXUMUYECKOTO IIPOU3BOJICTBAY.

Jlabopamopnwie onvimol

1. OszHakomieHue C KOJUICKIMEeH 00pa3ioB He)THU U TPOAYKTOB €€
nepepadoTKH.

Ilpogunvnvie u npogpeccuonanvno 3Hauumvie 3I1EMEHMbL  COOEPHCAHUA.
[IpaBuno B. B. MapkoBuukoBa. Kiaccudukanus © Ha3HauY€HHE KaydyKoB.
Krnaccudukainus n Ha3HaueHue pe3uH. BynkaHnuzanus kaydyka.

[lomyuenue ameTuieHa NHPOIM30OM METaHa M KapOWIHBIM crocoboMm. Peakius
NoJIMMEPHU3aluy  BUHWIXJIOpUAa.  [loNMBUHMIXIOpUA WU €ro  NPHUMEHEHUE.
Tpumepuzanus aneTuieHa B 0€H3071.

[lonsiTue 00 »sKcTpakuuu. BoccTaHoBieHHE  HUTpPOOEH30a B AHWIIMH.
['omonorunueckuii psia apeHoB. Tonyous. HurtpoBanue Tonyona. TpoTui.

OcHOBHBIE HaIPaBJICHUS TPOMBIIIJICHHON MepepadOTKH MPUPOAHOTO Tra3a.

[TonyTHbIM HE(DTAHOM Ta3, ero nepepadoTka.

[Ipouiecchl  MPOMBINIUIGHHON — TiepepabOTKu  HepTH:  KPEKUHT, pUGOPMUHT.
OxTaHoBOE YK CIIO OEH3MHOB U METAHOBOE YHCIIO TU3EJIbHOIO TOILIUBA.

Kokcoxumuyeckoe nNpou3BOJICTBO U €r0 NPOAYKIUSI.

2.2.3. Kuciopojacoaep:kaiiue opranHndeckue coelMHeH st
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Cmuprel. [lomydeHne 3TaHOna OpOXKEHUEM TJIIOKO3bI M THApATalMEd STUJICHA.
['unpokcunbHas rpynna Kak ¢yHKIHOHANbHAA. [IoHSATHE O TpenenbHBIX OTHOATOMHBIX
cnuprax. XHWMHWYECKHE  CBOMCTBA  ATAaHOJA:  B3aUMOJCWCTBUE C  HATPHUEM,
oOpa3oBaHUE NPOCTHIX WU CIOXKHBIX 3(UPOB, OKHUCIECHHUE B aiplaerui. llpumeHeHue
JTaHOJA HAa OCHOBE CBOWCTB. AJIKOIOJIM3M, €ro IOCIEACTBUS JUIsl OpPraHHU3Ma
YeJI0BEKa U MIPEAYIIPEKICHHUE.

['muneprH Kak NpEeACTAaBUTENb MHOIOATOMHBIX CHHUPTOB. KaudecTBeHHas peakuus
Ha MHOTOaTOMHBIE CIUPTHL. [IpuMeHeHune rauuepusa.

®enos. Ousznueckue W XUMHUYECKHME CBoOiicTBa (eHona. B3zaumHoe BimsiHUE
aTOMOB B MOJIEKy/le (eHoJla: B3aMMOJEHCTBUE C THUIPOKCUAOM HATpPHUs M a30THOMU
kuciorou. [IpumeHenue deHona Ha OCHOBE CBOMCTB.

Aapaeruabl. Ilonstue 00 anbJEruaax. AnpneruaHasg — rpymnma  Kak
dbyHkuroHanbHas. DopMabIerul 151 ero CBOWCTBA: OKHCJICHHE B
COOTBETCTBYIOLLYIO KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM  CIIHPT.

[lonyyeHrne anpaEeruoB OKHUCIEHWEM COOTBETCTBYIOIIUX CHUPTOB. IIpuMeHeHue
¢dopmaniberuia Ha OCHOBE €r0 CBOICTB.

Kap6onoBbie kuciaorbl. [lonstue o xapOoHOBBIX Kkuciorax. KapOokcunbHas
rpynna kak (¢GyHKIuOHaibHas. ['OMoNOrMueckuil psii MpeAesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lomydeHne KkapOOHOBBIX KHCIOT OKHCIICHHEM ajbJETHI0B.
XUMUYECKHE CBOICTBA YKCYCHOM KHCIOTHI: OOIIME CBOMCTBA C MHUHEPATBLHBIMU
KHCIIOTaMH U peakius 3Tepudukanuu. [lpuMeHeHne yKCyCHOM KHCJIOThI Ha OCHOBE
CBOMCTB. BrIcuIne )KUpHBIE KHCIIOTHI

Ha [IpUMepe NaTbMUTHHOBOW U CTEAPUHOBOM.

Caoxubie 3¢upbl u kupbl. [lomydeHue ClOXKHBIX dS(PHUPOB  peakiuen
srepudukanuu. CraoxHbie 3pupbl B NPUPOJE, UX 3HaueHHe. lIpuMeHeHue CIOKHBIX
7(UpOB Ha OCHOBE CBOMCTB.

Kuper kak cnoxubeie 3¢upsl. Knaccuduxamus xupoB. XUMHUECKHE CBOWCTBA
JKAPOB: TUAPOJU3 U TUAPUPOBAHUE KUIAKUX KUPOB. [IpuMeHEHHE KUPOB HAa OCHOBE
CBOMCTB. MbL1a.

YraeBoabl.  YriaeBoawl, WX  Kilaccuukamus:  MoOHocaxapuabl  (TJIFOKO3a,
bpykTOo3a), MUcaxapuasl (caxaposa) U momcaxapu/bl (Kpaxmas U IeUIII03a).

I'moko3a —  BEmIECTBO ¢  JBOWCTBEHHOW (YHKIMEH —  albJCTHIOCIHUPT.
XHUMHUYECKUE CBOMCTBA ITFOKO3bI: OKUCIICHHUE B TJIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHHE
B COpOUT, ciupToBOe Opokenue. [IpumeHeHune riioKko3bl Ha OCHOBE CBOMCTB.

3HaueHHE YIJIEBOJIOB B )KMBOM MPUPOJE U KU3HU 4enoBeka. [loHsATHe 0 peakumsax
MOJIMKOHAEHCAlMK W THAPOJIM3a Ha MPUMEpPEe B3aUMOIIPEBpALICHUI: TJIOKO3a
<TI0 CaXapuI.

Hemoncmpayuu

Okucnenue cnupra B alabICTHI.

KauecTBeHHBIE peakIIuM Ha MHOTOATOMHBIE CIIUPTBHI.

PactBopumocTh peHosna B Bozie nmpu 0OBIYHON TEMIIEpaType U HarpEBaHUU.

KauectBennblie peakiuu Ha (HEHOII.

Peaknust cepeOpsiHOro 3epkajia ajbIEeru0B U TITIOKO3bI.

OxucieHue anbAeTUI0B U TIIOKO3bl B KUCIOTY ¢ momolnsto ruapokcuaa meau (II).
KauectBennas peakuus Ha kpaxmai. Komekius 23(pupHbIX Macell.

Jlabopamopnwie onvimol
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1. PactBopeHue rimuuepuHa B BOAE M B3aUMOJEHCTBUE C THAPOKCHUIOM MEIH
().
2. JlokazaTenbCTBO HEMpPENeIbHOTO XapaKTepa KUIKOTO KUPa.

Ilpogunvuvie u npogpeccuonanvHo 3HauumMvie INEMEHMbL  COOEPIHCAHUA.
MeTunoBbIl CIIMPT M €r0  HCIOJIB30BAHME B KAayeCTBE XHMHYECKOTO CBIPbS.
TokcHMYHOCTP METaHONAa W TpaBWiIa TEXHUKH O€30MAaCHOCTH MpHU padOTe€ C HUM.
DTUJICHTJIUKOJb U €ro NpuMeHeHue. TOKCUYHOCTb STUJICHTIIMKOJS U MpaBuiia TEXHUKH
0€30MMacHOCTH TIPH pabOTEe C HUM.

[Tomyuenue geHomna U3 NPoYKTOB KOKCOXMMHYECKOIO IPOU3BOCTBA U U3 OEH30Ia.

[Tonukonnencauust ¢gopManpaeruga ¢ ¢geHosoMm B GeHOT0POpMaIbACTUIHYIO
cmony. Aneranpaeru. lloHstne o KeToHax Ha mnpuMepe aneroHa. [IpumeHeHue
alleTOHa B TEXHHUKE U MPOMBIIUICHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHUCJOT (IIaBeIeBOM KHCJIOTHI KakK JIBYXOCHOBHOM,
aKpUIIOBOM KHUCJIOTHI KaK HEMPEIEIbHOM, OEH30MHON KUCIOTHI KaK apOMaTHYECKOi).

[InenkooOpa3yromue Macia. 3aMeHa >KUPOB B TEXHHKE HEMMILEBBIM CHIPHEM.
CHUHTETHYECKHE MOIOIIIUE CPECTRA.

MonouHokucioe OpoxkeHue rmoko3bl. Kucimomonounsie npoayktsl. CuiaocoBaHUE
kopMoB. HutpoBanue nemntonossl. [IupokcuimH.

2.2.4. Azorconep:xaniue oprannyeckue coennnenus. Ilonumepnt

Amunbl. [lonstue 00 amuHax. Anu@aTHUYECKHE aMUHBI, UX KIacCH(PHUKAIUS U
HOMEHKJIaTypa. AHWIMH Kak OpraHndyeckoe ocHoBaHue. llonmyueHue aHwiMHa WH3
HUTPOOEH301a.

[IpumeHeHne aHuIMHA Ha OCHOBE CBOMCTB.

AMHHOKHUCJIOTbI. AMUHOKUCIOTHI  Kak  amdoTepHble  TUGYHKIIMOHAIbHbBIC
OPraHUYECKUE COCAUHEHUSI. XMMUYECKUE CBOMCTBA aMHUHOKHCIIOT: B3aUMOJICUCTBUE C
mIeJIo4aMu, KHCIOTaMH W JPYyr ¢ JpyroMm (peakiusi moiukoHaeHcarun).llentunnas
CBSA3b U MOJIUIEITHIBI.

[IpumMeHeHne aMUHOKHUCIIOT Ha OCHOBE CBOWCTB.

Beaku. IlepBuuHnas, BTOpUYHAs, TPETUYHAS CTPYKTYPhl OCIKOB. XHUMHUYECKHE
cBOiicTBa O€NKOB: TOpEHHE, JeHATypauus, TUAPOJIN3, IBETHbIE  PEaKIIHH.
buonornueckue GyHKIMU OEIKOB.

Ioaumepsl. benku u monucaxapuabl Kak OUOMOIUMEPHI.

Ilnacrmacenbl.  [losyyenue  moauMepoB — peakuMed — NOJMMEPU3AllMA U
MOJIMKOHAEHCAUH.  TepMOIJIaCTUYHBIE W TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpencraBurenn miacTmacc.

BosiokHa, 170, KJIaccupuKanus. [Tonyuenue BOJIOKOH. OtnenbHbIE
MPEJACTABUTENIA XUMUYECKUX BOJIOKOH.

Hemoncmpayuu

B3aumoneiicTBue aMMuaka 1 aHWIMHA C COJITHOM KHUCJIOTOM.
Peakuus anunuHa ¢ GpOMHOM BOJIOM.
JlokazaTenbCTBO HAMMYMS (DYHKIIMOHATIBHBIX TPYII B paCTBOPaX aMUHOKHCIIOT.
PactBOopenue u ocaxxieHHe OCIIKOB.
L[BeTHBIE peakuu OENKOB.
['openue nTuupero nepa v MepCTsIHON HUTH.
Jlabopamopnuwvie onvimaol
1. PacrtBOpeHue OEIKOB B BOJIE.

17



Ilpakmuueckue 3anamusn
1. Pemenne sKCrepUMEHTANbHBIX 33]1a4 Ha HICHTU(UKALNIO OPraHMYEeCKUX
COCIUHEHUMH.

Ilpogunvnvie u npogeccuonanvHo 3HaAUUMbBIE IIEMEHMbL  COOEPIHCAHUA.
AMUHOKanpoHoBass KuciaoTa. KampoH Kak mpeacTaBUTENb MOJUAMHUIHBIX BOJIOKOH.
Hcnonbs3oBanue ruaposinza O€IKOB B MPOMBIIUIEHHOCTH. [loNMBUHUIXIOpUA,
noJUTETpaTOPITHIIEH  (TE(IIOH). denonodopManbaeTruIHbIE MJ1aCTMAacCCHhI.
Hemnynoun. IIpoMbliieHHOE TPOM3BOACTBO XUMHUYECKHUX BOJIOKOH.
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3.Tembl pedepaToB (10KI210B), HHIMBHAYAJIBHBIX MPOEKTOB.

1. buorexHonorus v reHHas UHXXeHepHus — TexHoJoruu X XI Beka.

2. HaHoTexHONOTHA KaK TPHOPUTETHOC HAMPABICHUE PA3BUTHSA HAYKA W
npousBoAcTBa B Poccuiickon denepanuu.
CoBpemMeHHBIE METOIbI 00€33apaKUBAHUS BOJIBI.
AIOTpOnus METAIUIOB.
Kusnb u gesrensHOCTh . V1. Menaeneena.
«IleproanueckomMy 3aKOHY Oyyllee HE FPO3UT Pa3PYILICHUEM. . .»
Cunres 114-ro anemenTa — TpuyM{Qp pOCCUINCKUX (PU3UKOB-IEPIIHKOB.
Hzorornbl Bogopoaa.
Hcnonp3oBanue pagnoakTUBHBIX U30TOMOB B TEXHUYECKUX IICIISX.

10 PeHTreHoBCKOE M3TydeHNE U €ro UCIOJIb30BAaHUE B TEXHUKE U MEIUITUHE.

11. IIna3zmMa — 4eTBEpTOE COCTOSIHUE BELIECTBA.

12. AmopdHubie BemiecTBa B Ipupojie, TEXHUKE, OBITY.

13. Oxpana  oOkpyXaromed Cpeapl OT  XHUMHYECKOTO  3arps3HCHHUS.
KonndecTBeHHBIE XapaKTEPUCTUKH 3arp3HEHUST OKPYKAIOIICH CPEIbI.

14. TlpumeneHue TBepAOro U razoo0pazHoro okcuaa yriaepozaa (IV).

15. 3anmTa 030HOBOr0 3KpaHa OT XUMUYECKOI'0 3arps3HEHHUS.

16. I'pybomucriepcHbie CHUCTEMBI, WX KIacCU(PHUKAIUA W WCIOJb30BAaHUE B
npodeccuoHaNbHON EeATeILHOCTH.

17. KocMeTuueckue reiu.

18. [IpuMeHeHne cycrieH3Ul U SMYJIbCUN B CTPOUTENHCTBE.

19. Musnepabl ¥ TOpHBIE TTOPOBI KAK OCHOBA JIUTOCHEPHI.

20. PactBops! BokpyT Hac. TUIbI pacTBOPOB.

21. Bona kak peareHT u cpejia Jjisi XUMAYECKOro Mpoliecca.

22. Xuznb u nearenbHocTh C. AppeHnyca.

23. Bkiiag, OTEUeCTBEHHBIX YYCHBIX B Pa3BUTHE TEOPUU DJICKTPOIMTHUCCKOU
JTUCCOTTHAITIH.

24. YcrpaHeHre )KECTKOCTH BOJIbI Ha MPOMBIIIICHHBIX TTPEAPUATHSIX.

25. CepHast KUCIIOTa — «XJI€0 XUMUYECKOU MPOMBIIIIEHHOCTH.

26. Vcrionp30BaHWEe MHHEPATbHBIX KHUCIOT HA MPEANPHATHSIX Pa3TAIHOTO
npodus.

27. OKCUJBI U COJIU KaK CTPOUTEIbHBIE MATEPUATIBI.

28. Uctopus rurca.

29. TloBapeHHas coJib KaK XUMUYECKOE ChIPhE.

30. Muoromvkuit KapOOHAT KaJbIHS: B IPUPOJIC, B TPOMBIIINIEHHOCTH, B OBITY.

31. Peakiuu ropeHust Ha MPOU3BOJCTBE U B OBITY.

32. BuptyanbHOe MOJIETUPOBAHUE XUMUYECKUX MTPOIECCOB.

33. DACKTPOIN3 PaCTBOPOB AIEKTPOJIUTOB.

34. DNeKTpoan3 pacIyiaBOB dJIEKTPOIUTOB.

35. IlpakTuueckoe NpPUMEHEHUE AJIEKTPOJIHN3A: padbvHUpOBaHUE,
raJIbBaHOIIJIACTUKA, TaJIbBAHOCTETHSI.

36. Hcropus mosmydeHus: ¥ IPOU3BOJICTBA ATFOMUHUS.

37. DAEKTPOIUTHIECKOE TIOTydyeHNEe U paQUHUPOBAHKIE METH.

38. Xus3sb u nearensHOCTh I'. [IPBH.

©ooNo R W
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39. Ponp MeramsioB B HCTOPUM 4YellOBEUYECKOW IuBMWiIM3anuu. HMcropus
OTEYECTBEHHOM yepHoil MeTautypruu. COBpPEeMEHHOE METaLTypruyecKoe
MIPOU3BOJICTBO.

40. VcTopusi OTEUYECTBEHHOW IIBETHOW MeETALIypruu. Pomb MeTamwioB u
CIUIaBOB B HAYYHO-TEXHUYECKOM IIporpecce.

41. Koppo3us METaJUIOB U CIIOCOOBI 3alIIUTHI OT KOPPO3HUHU.

42. VInepTHBIE WK OJIarOPOHBIC Ta3bl.

43. Poxxaroniyie coinm — TajioreHbI.

44. VicTopus MIBEJCKON CITUYKH.

45. VicTopust BOSHUKHOBEHUS U PA3BUTHS OPTaHMYECKOW XUMUHU.

46. Xuznp u nesrensHOCTh A. M. byTiepoga.

47. ButanusMm M ero Kpax.

48.Ponb OTEYECTBEHHBIX YUYCHBIX B CTAHOBJICHHM WM Pa3BUTUU MHPOBOU
OpPraHUYE€CKOU XUMUH.

49. CoBpeMeHHbBIE NMPECTABICHUS O TEOPUH XUMUYECKOT'O CTPOCHUS.

50. Dxonoruvyeckre acreKThl UCIOIL30BaHUS YTIACBOTOPOTHOTO CHIPHSL.

51. DKOHOMUYECKME  aCMEKThl  MEXIYHAPOJHOTO  COTPYIHHYECTBA MO
UCIIOJIb30BAHUIO YTJIEBOJIOPOTHOTO CHIPBA.

52. Uctopusi OTKPBITUS U pa3pabOTKH Ta30BbIX U HEPTIHBIX MECTOPOXKICHUH B
Poccuiickoit @enepannu.

53. XuMusl yriaeBoAOPOIHOTO ChIPhs U MOs OyayIas npodeccus.

54. YrneBo1opoJHOE TOIJIMBO, €r0 BUIbI U HA3HAYEHUE.

55. CuHTeTHYEeCKUE KaydyKH: UCTOPHUSI, MHOT000pa3ue 1 MepCreKTUBHI.

56. Pe3anHoTEXHUUYECKOE TMPOU3BOACTBO M €ro POJib B HAYYHO-TEXHHUYECKOM
nporpecce.

57. CBapouHO€ MPOU3BOJICTBO U POJIb XUMUHU YTIIEBOJOPO/IOB B HEM.

58.Hedpth u ee TpaHCHOPTUPOBKA KakK OCHOBAa B3aWMOBBITOJHOTO
MEXKIYHAPOIHOTO COTPYIHUYECTBA.
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4. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIATLINHBI

4.1. O0beM yueOHOM TMCHUNJIMHBI M BUIbI y4e0HOI padoThl (04HOE OT/IeIeHue)

Bux yueOHoi padoTsl

O0neM yacoB

MakcumanbHasi yueOHasi Harpy3ka (Bcero) 117
Oos3aTesbHasi ayAnTOpHas y4eOHasi HArpys3ka (Bcero) 78
B TOM YHCIIE:
nabopaTopHble pabOTHI 12
MPAKTUYECKUE paOOTHI 4
KOHTPOJIbHBIE Pa0OThI 2
KypcoBasi paboTa (mpoeKT) (€ciii IpeayCMOTPEHO) -
CamocTosiTe/ibHasi padoTa cTyIeHTa (BCero) 39
B TOM YHCIIE:
CocraBiieHu € TIpe3eHTali 6
CocraBneHue KpoccBOP10B 7
CocraBiieHHE TECTOB 5
CocraBneHue cxeM-KOHCIEKTOB 4
Pe¢epatuBnas padbora 4
DKCKypcUu 7
[IpoekT ¢ ucnonb3oBanreM HHGOPMAIIMOHHBIX TEXHOJIOTHI 6
ATTecTarus 1Mo U CIUTUTHHE /3
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5.Temaruueckoe mianuposanue yueonoi yucuumunus OV/L. 10 «Xumus» pas cnemunanbuoctu 23.02.01 «Opranusanusi nepeBo3ok

U YIIPABJICHUE HA KECJICIHOAOP O’KHOM TPAHCIIOPTE»

Makc. Ko/inuecTBO ayINTOPHBIX 4YaCOB
yueo.
HaumeHoBaHue pa3nesnoB u Harpys ;?;::TCOT’;;?::;M Hpaxririeckue
Tem Ka (120) Be Teopernueck (ceMMHapcKue) U Kypcosoe
CTy/eHTa ero oe o0yyeHue JabopaTopHbie NPOEeKTHPOBaHUE
3aHATHSA
(uac)

BBenenue 15 0,5 1 1

Paznen 1. O6mas n 61,5 20,5 41 31 10
HEeOpraHnvecKasi Xu MM

Tema 1.1. OcHOBHBIE TOHATHUSA U 10,5 35 7 5 2
3aKOHBI XUMHH

Tema 1.2. Ilepnonnueckuit
3aKOH U IepruoaudecKas CUCTeEMa
XMUMHUYECKUX JIEMEHTOB 6 2 4 3 1
JA.N.MeHnneneeBa u CTpoeHHUE
aToma

Tema 1.3. Ctpoenue BemecTBa 10,5 3,5 7 5 2

Tema 1.4. Bona. PactBopbl. 75 25 5 4 1
DNEKTPOIUTUYECKAS TUCCOLIMALIHS




Tema 1.5. Knaccupukauus
HGOPFaHquCKHXCOGHHHCHHﬁIIHX
CBOICTBA

7,5

2,5

Tema 1.6. Xumnueckue
peaxkiuu

10,5

3,5

Tema 1.7. Metajutel 1
HEMETAJUIEI

10,5

3,5

Pazgen 2. Opranunyeckas
XMMHUSA

o4

18

36

30

Tema 2.1. OCHOBHBIE ITOHATH S
OpraHUYECKON XUMUHU U TEOPHS
CTPOCHHSI OPraHUYECKUX
COeIMHEHUN

Tema 2.2. YrieBogopoibl U UX
MPUPOIAHBIC UCTOYHUKHU

10,5

3,5

Tema 2.3. Kucnopon
cojieprKaliye OpraHu4ecKre
COCAUHCHUA

18

12

10

Tema 2.4. Azorcoaepxaniie
OpPraHUYECKUE COCTUHECHHUSI.
[Tomumepst

16,5

5,5

11

Bcero nmo nucuuninie

117

39

78

62

16




6. XapaKTepMCTHKa OCHOBHBIX BU10B yqeﬁﬂoﬁ ACATCIBHOCTH CTYACHTOB

Conep:kanue
o0y4eHust

XapaKTepHCTmca OCHOBHBIX BU10B J€ATCJIbHOCTH CTYACHTOB

(Ha ypoBHe YyueOHBIX AelCcTBHIT)

Baxueiinine
XUMHYECKHue
MOHATHUSA

YMeHue aBaTh ONpenesieHNe U ONEPUPOBATH CIAEAYIOUIMMHA XMMHYECKUMU
MOHATUSMHU:  BELIECTBO, XUMHUYECKHUH  D3JIEMEHT, aToM,  MOJIeKyIa,
OTHOCHUTEJIbHBIE ATOMHAsI U MOJIEKYJISIpHAs MacChl, HOH, aJJIOTPOIUSI, H30TOTIbI,
XUMHUYECKasi  CBA3b, DJIGKTPOOTPULIATEIBHOCTh, BAJEHTHOCTb, CTEHEHb
OKHCJICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJSIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS, pPacTBOPBI,
JIEKTPOJIUT U HEANEKTPOJIUT, JIEKTPOIUTUYECKAS TUCCOLMALINSL, OKUCIUTEID U
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, TEIIOBOH 3PdeKT peakiuu,
CKOPOCTb ~XMMMYECKOW peakluH, KaTaliu3, XHMHUYECKOe paBHOBECHE,
YIJIepOAHBINA cKelleT, YHKIMOHAbHAS IpyIa, H30MepUsi, TOMOJIOTUS

OcHOBHBIE
3aKOHbI XUMHHU

@opMyIHpPOBAHUE 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB M IMOCTOSHCTBA
cocTaBa BEUIECTB.

YcTraHOBKa MPUYUHHO-CIIEICTBEHHON CBSI3U MEXAY COJEPKAHUEM

ATHX 3aKOHOB M HAMMMCAHUEM XUMHYECKUX (POPMYI U ypaBHEHUH.

VYcTraHOBKa 3BOJIIOIMOHHON CYHNIHOCTH MEHJEJIEEBCKOM U COBPEMEHHOM
dopmynupoBok mnepuoanueckoro 3akona [I. M. MenzaeneeBa. OObsicHeHUE
(U3NYECKOr0 CMBICTa CHUMBOJIMKH TEPUOINYECKON TaOIUIBI XUMUYECKUX
anementoB JI. WM. MenneneeBa (HOMEpOB »JEMEHTA, IEpUOJA, TPYIIbI) U
YCTAaHOBKA IMPUYUHHO-CJIEACTBEHHOW CBSI3U MEXKAY CTPOEHUEM aromMa |
3aKOHOMEPHOCTSIMH HM3MEHEHHsI CBOWCTB 3JIEMEHTOB M OOpa30BaHHBIX WMU
BEILIECTB B MEPUOJAX U I'PYyIIIAX.

XapakTeprucTHKa JIEMEHTOB MaJbIX M OOJILIINX MEPUOIOB MO UX

nonoxenuto B [lepuoanueckoit cucrteme J[. 1. MenaeneeBa

OcHOBHBIE
TE€OPUH XUMHUH

YcraHOBKa 3aBUCHUMOCTH CBOWCTB XMMHMYECKMX BELIECTB OT CTPOEHUs
aTOMOB O0Opa3yIOLMX UX XUMUYECKUX JIEMEHTOB.

XapakTepucTUKa  BaXXKHEHIIMX  TUIOB  XMMHYECKHX  CBA3€ W
OTHOCHUTEIBHOCTH dTOW THHONOTUU. OOBSICHEHHWE 3aBHCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS KPUCTAJUIMYECKUX PEIIETOK.

DOopMyIMpPOBKAa OCHOBHBIX IIOJOXKEHUH TEOPUH DJIEKTPOIUTHUYECKON
JUCCOLMALIMM U XApaKTEPUCTUKA B CBETE€ JTOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX coeHEeHN. DOpMyIMpOBKAa OCHOBHBIX ITOJI0KEHHUN
TEOPUH XUMHUUYECKOr O CTPOEHUSI OPraHUYECKUX COCIMHEHUN U XapaKTepUCTHKA
B CBETE 3TOI TEOpUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COECAMHEHUM

Baskneinine
BellecTsa u
MaTepuaJIbl

XapaKTepucTUKa COCTaBa, CTPOCHMS, CBOMCTB, IOJIYYCHHMS UM IPUMEHEHUS
BakHehmmx MetamwioB (IA u II A rpymnm, amoMuHuUA, >XKele3a, a B
€CTeCTBEHHOHAYYHOM Mpo(uiie U HEKOTOPBIX d-371eMEHTOB) U UX COEIUHCHHIA.

XapaKTepucTuKa coCcTaBa, CTPOEHUS, CBOMCTB, MOJYYEHHUS U MPUMEHEHUS
BakHenmux HemerauioB (VI A, VIIA, VIA rpynn, a Ttakke a3zora u
docdopa, yriaepoaa U KpeMHUs, BOAOPOIA) U X COCAMHEHUH.

XapaKTepucTUKa COCTaBa, CTPOCHMS, CBOMCTB, IOJYYEHHS M IPUMEHEHUs
BAKHEHIINX KJIACCOB YIVIEBOAOPOAOB (QJIKAaHOB, IMKJIOAJIKaHOB, AJIKEHOB,
aJIKMHOB, apEHOB) U UX HamOOJee 3HaUMMbIX B HAPOJIHOXO3SHCTBEHHOM IIJIaHE
MpeCTaBUTENCH.

AHanornyHas XapakT€pUCTHKA BaXXHEHIINX MPEACTaBUTENEH

JpPYTMX KJIACCOB OpPraHWYECKMX COCIMHEHUH: METaHoJa M JTaHoJa,
CIIOXKHBIX 3(UpOB, JKUPOB, MbUI, albAeruaoB ((popmanpaerugoB u
aleTagbAeruia), KETOHOB (alleToHa), KapOOHOBBIX KUCIOT (YKCYCHON KHMCIIOTBI,




JUIA  €CTECTBEHHOHAYyYHOro Mpo(uiss NpeacTaBUTENIe APYyrux KJIacCcoB
KHCJIOT), MOHOCaXapHuI0B (TIFOKO3BI), JUCaxapH/IOB (caxapo3bl),
noJincaxapuoB (Kpaxmajaa W IEJUII0JIO3bl), aHWUJIMHA, aMUHOKHUCIIOT, OEJIKOB,
I/ICKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH, Kay‘IYKOB, ImjactMacc

Ku3HeHHBIH
LUK KJIeTKH

O3HaKOMIIEHHE C KJIIETOYHON TEOPHUEMN CTPOEHUS OPraHU3MOB.

YMeHHEe caMOCTOSATENbHO MCKaTh [OKa3aTeIbCTBA TOrO, YTO KJETKAa —
DIIEMEHTapHasi KHBas CHCTEMa W OCHOBHAas CTPYKTYPHO-(DYHKIMOHAIbHAS
CAWMHUIA BCECX JXMBBIX OPraHU3MOB

XuMH4YecKuu
fI3LIK U CHMBOJINKA

Hcnonp3zoBanue B y4eOHOI 1 TpodecCHOHANBHOM e TeNbHOCTH

XUMHUYECKUX TEPMHUHOB U CUMBOJIUKH.

Ha3BaHue W3y4eHHBIX BEUIECTB IO TPHUBUAJIBHOW WM MEXKIYHAPOAHOMN
HOMEHKJIaType M OTpaXK€HUE COCTaBa JOTHUX COECAUHEHWHW C TOMOIIBIO
xuMuueckux ¢opmyn. OTpakeHHEe XUMHUYECKHUX IPOLECCOB C TOMOUIBIO
YPaBHEHMI XUMHUYECKUX PEaKIMI

XumMnueckKue
peakumnu

OObscHEeHHE CYNIIHOCTH XUMHYecKuXx mporeccoB. Kaccudukamnms
XAMHUYECKUX PEaKIHi 10 Pa3sIMYHBIM MPU3HAKAM: YHCIY U COCTaBY IPOIYKTOB
U peareHToB, TeIIoBoMY 3(QexTy, HampaBieHHI0, (aze, HaAIUUYUIO
KaTajau3aTopa, M3MEHEHHIO CTEHNEHEH OKUCIEHMSI 3JIEMEHTOB, 00pa3yroIInX
BEIIECTBA.

YcTaHOBKa MPU3HAKOB OOIIEro M Pa3iMYHOrO B TUIMOJIOTUU PEAKIHMHA s
HEOpPraHWYecKol W opraHudyeckod xumuu. Knaccuduiuukanus BeriecTB u
IIPOIIECCOB C TOYKU 3PEHMsI OKHUCIEHUsi-BoccTaHoBieHUs. CocTaBieHue
YPaBHEHHI peakiui

C TMOMOIIBI0 METOJa d3JeKTpOHHOro Oamanca. OOBSICHEHHE 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKOH PEaKIUH M IMOJOXKEHHS XMMHUYECKOr0 PAaBHOBECHS OT
pa3MyYHBIX (PaKTOPOB

XuMH4YecKuu
IKCIMEPUMEHT

BrinmonmHeHne XUMHYECKOrO0 SKCIEPHMEHTa B IOJHOM COOTBETCTBHH C
npaBuJIaMu 0€30MaCHOCTH.

HaGmonenune, gpukcamys u onrcanue pe3yIbTaToOB IPOBEIESHHOT O

IKCIEPUMEHTA

XumMuyeckas
uHpopmauus

[IpoBenenue CcaMOCTOSATENBPHOIO IOWCKA XHUMHYECKOW WHGOpPMaLUU C
UCTOJb30BAaHUEM PpA3IMYHBIX MCTOYHUKOB (HAYYHO-TIONMYJISPHBIX W3JaHUM,
KOMIIBIOTEpPHbIX 0a3 JaHHBIX, pecypcoB VHrepHera). Vcnonb3oBaHue
KOMIIBIOTEPHBIX TEXHOJIOTHH Ui OOpabOTKM M Iepejauyd XUMHYECKOH
MH(pOpMaIMU U €€ IPEJCTABICHUS B pa3IMUHbIX (opMax.

Pacuétsl mo
XHMHYECKHM
dpopmynam u
YPABHEHUSAM

YcraHOBKa 3aBUCUMOCTM MEXAY KAayeCTBEHHOM U KOJMYECTBEHHOMU
CTOPOHaMHM XMMHUYECKHX OOBEKTOB M IpoleccoB. PernieHne pacueTHbIX 3ajad
10 XUMHUYECKUM (popMynaM U ypaBHEHUSIM




IIpopuiabHoe u
npogeccHOHAIBHO
3HAYMMOE
coJepkaHue

OOBsicHEeHNEe XMMUYECKUX SIBICHUIN, TPOMCXOAIINX B IPUPO/IE,

OBITY U Ha IIPOU3BOJICTBE.

OmnpeneneHne BO3MOXKHOCTEH IPOTEKAaHUs XMMHUYECKUX IPEBpAlICHUN B
pa3IMYHBIX yCIOBUSAX.

CoOmoieHre  MpaBWJI  DKOJIOTMUECKHM  TPAaMOTHOTO  TIOBEACHHS B
OKpY’KaIOILEH cpelie.

OneHka BAMSIHMS XUMHUYECKOTO 3arps3HEHUs OKpY’Kalolledl cpeapl Ha
OpPraHU3M YEJIOBEKa U IPYTHE KUBBIE OPraHU3MBI.

CoburoieHre paBuil 0€30MacHOr0 O0PAIICHUS C TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, J1a0OpaTOPHBIM 000PYAOBAHHEM.

[loaroToBka pacTBOpOB 3aJaHHOM KOHLEHTpalMM B OBITY H Ha
IIPOU3BOJICTBE.

Kputnueckast orieHKa 10CTOBEPHOCTH XUMUYECKOM HH(OpMaLny,

IOCTYMAOIIEH U3 Pa3HbIX HCTOYHHUKOB




7. Y4eOHO-MeTONNYECKOE
N maTtepnaibHO-TeXHHMYECKOE 00ecreYeHune
IIporpaMmmbl yueOHOI AUCHUTIIHHBI
«XuMHuA»

OcBoeHue paboueid mporpaMMbl y4eOHON TUCHUIIMHBI «XUMUSD MPEAIoaraet
HaJIM4YMe B TEXHUKyME KaOWHETa XUMHUHU C Jiaboparopueid U JaOOpaHTCKOM
KOMHATOM, B KOTOPOM HMEETCs] BO3MOXKHOCTh 00€CreduTh CBOOOJHBIN JOCTYII
B VHTepHET BO BpeMs y4eOHOIO 3aHSTUSA U B NEPUO]l BHEYUEOHOU E€ATEIbHOCTH
00yJaromuxcs.

[Tomemenue KaOWHETa YAOBIIETBOPSIET TpeOOBaHUSIM CanutapHo-
MUAEMUOJIOrHYecKuX mpaBwi W HopmartuBoB (CanlluH 2.4.2 Ne 178-02)
OCHAILIEHO THUIOBBIM O0OpPYIOBAHUEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSX, B
TOM YHCJIE CHEIUATM3UPOBAHHON Yy4eOHOM MeOenbi0 M CpelcTBaMu OOydeHHs,
JOCTaTOYHBIMU ~ JUIsl  BBIMOJHEHUsT TpeOOBaHUN K YPOBHIO MOATOTOBKHU
00 yJaroIIIXCHI.

B cocraB yueOHO-METOIMYECKOTO M MaTepUabHO-TEXHUUYECKOTO OCHAICHHUS
KaOWHeTa XMMUU BXOJISAT:

- MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPENoaBaTelis;

- HaTypaJbHble OOBEKTHI, MOJEIH, NPUOOPBl M HAOOPBI [Js TOCTaHOBKH
JEMOHCTPALlMOHHOTO ¥ YYEHUYECKOT0 3KCIIEPUMEHTA,

- IEYaTHBIE CPEICTBA OO0 yUEHHUS;

- IEPEYHU OCHOBHOM U JOMOJIHUTENBHON y4eOHOM TUTEpaTyphl;

- OUOIMOTCUHBIN (POHI.

B 6ubnmoreunsiii GoHT BXOAAT YUEOHUKH, YU€OHO-METOINYECKUE KOMIUIEKTBI

(YMK), obOecneunBaronime OCBOCHHE YYCOHOM  JUCHUIUIMHBI — «XUMUSI»,
PEKOMEHIOBaHHBIC UJTU JOMYIIICHHBIE JJIsl ICTIOJIB30BaHUS B TEXHUKYME.



8.OcHOBHbIE MICTOYHUKHU H JIUTEPATYpPa
s npenodasamens
- N'abpuensn O.C., Octpoymon U. T'.. Xumus mjist npodeccuii 1 creruaibHOCTEN
TeXHUYEeCcKoro npoduist : ydyeOHuk - M. : M3zmarenbckuil meHTp «AKaaeMusy,
2013. - 256 c.,
- Epoxun HOM. Xumus : 3amaum W ynpaxHeHus: yded. mocodue - M.:
Mzparenbckuil nueHTp «Akagemus» 2012,
- I'abpuensn O.C., JlvicoBa I'.I'. Xumus. Kuura s npenogaBarenis: y4eOHO-
MeTonudeckoe mocooue — M.: M3ngarensckuit ieHTp «Akamemusi», 2012.
- 'abpuensu O.C., OcrpoymoB W.I'., CnankoB C.A., opodeea H.M.; nox pen.
O.C. I'aOpuensna. M. : Uznarenbckuii eHTp «Akaaemusy», 2013.
- I'abpuensan O.C., JlsicoBa I'.I'. Xumus B Tectax, 3afadyax M yHpaxHEHHSIX:
ydeOHOe 1ocoOue Il YIPESXKIACHUN CpeIHero mpodeccuoHabHOTO0 00pa30oBaHMs -
M.: M3patenbckuil eHTp «Akagemus» , 2014.- 224 c.
OdenepanpHbIid 3ak0H 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanumn».
[Tpukaz MunucrepctBa obpazoBanust U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUU (peepaIbHOrO TOCYAapCTBEHHOIO O00pa30BaTeIbHOrO CTaHJapTa
cpenHero (IOJIHOr0) 00IIero 00pa3oBaHU.
IIpuka3 MunucrepctBa obpa3zoBanuss U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHMU u3MeHeHuil B Ilpuka3 MuHucrepctBa oOpa3oBaHusi U Hayku P® ot
17.05.2012 Ne 413 “O0 yrBepxkaeHun (eacpabHOr0 TroCyAapCTBEHHOIO
00pa3oBaTeIbHOrO CTaHIapTa CpeaHero (IMOJIHOro) o0Iero o0pa3oBaHus’ ».
[Tucekmo [lemaprameHTa TrOCYJapCTBEHHOM TOJMTUKH B cdepe MOAroTOBKH
pabounx kaapoB u JIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHaaImyu Mo OpraHu3alvu MOJYyYeHUs] CpPeIHero olIiiero oOpa3oBaHHs B
mpenesaax OCBOCHHS 00pa30BaTENIbHBIX MPOTPaMM CPEIHETO MPOQPECCHOHATLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO OOHIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBAHMIA
denepanbHbIX TOCYJAPCTBEHHBIX O0PAa30BaTENbHBIX CTAHAAPTOB M IOJIy4aeMOi
npodeccun WM CeNUaTbHOCTH CPEAHETO MPO(HECCHOHATHFHOTO 00Pa30BaAHUS.
s cmyoenmos
- M'abpuensn O.C., Octpoymon U. T'.. Xumus mjis npodeccuit 1 cneruanbHOCTEN
TexHuyeckoro npoduis : yuyeOHuk - M. : M3marenbckuil LEHTp «AKaIeMUs»,
2013. - 256 c..
- Epoxun HO.M. Xumus : 3amauv U ynpaxHeHus: yde0. mocodbue - M.:
Msnarensckuil nueHTp «Akagemus» 2012,
8.1. Pexomenayemasi JiuTeparypa

labpuensn  O. C., Ocmpoymos H. I'. Xumusa gnsa  npodeccuit u
CHEUATbHOCTEH TEXHUYECKOro MpOopuiisl: YHeOHHUK IJIsl CTYA. YUPEXKIACHUN Cpes.
npod. obpazoBanus. — M., 2014.

Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u oOp. Xumus njis
npodeccuii M CHEUUATBHOCTEM €CTECTBEHHOHAYYHOTO Mpoduiis: y4eOHHK IS
CTYI. yUpexeHuii cpen. mpod. oopazoanusi. — M., 2014.



Labpuensn  O. C., Ocmpoymos HU. I. Xumusa gma npodeccuidi u
CHEIUATBHOCTEH  COIMATbHO-3KOHOMHUYECKOTO W TyMaHUTapHOro MPOQUICH:
YU4E€OHUK ISl CTYA. YUYpexAeHUil cpen. mpod. odOpazoBanus. — M., 2014.

labpuensn O. C.,Ocmpoymos HU. I., Cnaoxoe C. A.Jlopogheesa H. M.
[IpakTukyMm: yued. mocobue A CTyA. yUpekAeHU cpel. nmpod. oOpa3oBaHus. —
M., 2014.

Taopuensn O. C., Ocmpoymos HU. I'., Cnaoxos C. A. Xumus: mocoOue s
noarotoBku K  EI'D: yueb. mocoOue njisi CTYH. YUpexkIeHUi cpea. mpod.
oOpazoBanusi. — M., 2014.

Tabpuensn O. C.,Jlvicosa I'. I'Xumusn. Tectvl, 3a1auu U ynpaxxHeHUs: y4deoO.
nocoOue ISl CTyA. YUpexaeHui cpen. npod. oopazosanus. — M., 2014.

Epoxun IO. M., Kosanesa U. b. Xumus nis npodeccuii U ClielHaIbHOCTEH
TEXHHYECKOTO W ECTECTBEHHOHAYYHOTrO Tmpodwiel: y4eOHUK [Jisi  CTYI.
yupexaeHuit cpen. mpod. obpazoBanus. — M., 2014.

Epoxun 10. M. Xumusa: 3amaun u ynpakHeHHs: yde0. mocoOue s CTyA.
yupexaeHui cpen. mpod. oopazoBanus. — M., 2014.

Epoxun FO. M. COOpHUK TECTOBBIX 3aJaHUi MO XUMHUHU: y4ued. mocoldue is
CTyH. ydpexaeHuu cpem. mpod. oopazoBanms. — M., 2014.

Epoxun FO. M.,Kosanesa W. b. Xumusa nns npodeccuil U crnenuagIbHOCTEN
TEXHUYECKOr0 MPOuIst. DINEKTPOHHBIN Y4eOHO-METOANYECKUN KOMIUIeKC. — M.,
2014,

Cnaoxoe C. A., Ocmpoymos HU. I, I'abpuensn O. C., Jlykvanoea H. H.
Xumus TS npodeccuii W CHENMUATBHOCTEM TEXHUYECKOTO TMPOQUIIS.
DJIEKTPOHHOE TMPUIOKEHUE (DJIEKTPOHHOE Y4YeOHOE W3JaHue) sl CTYA.
yupexaeHuii cpes. npod. oopazopanus. — M., 2014.

8.2. UnTepHeT-pecypchl
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%200.%20s.%20
himiya%20dlya%20professiy%20i%20spetsial' nostey%20sotsial'no%20-
%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf

https://iq2u.ru/tests/32



http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
https://iq2u.ru/tests/32
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