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1.ITosicHuTEIbLHAA 3aNIUCKA

PabGouass mporpamma  oOmieoOpa3zoBarensHOll  yyeOHou — aucuuruimasl OY /.09
«Xumus» npenHazHaueHa s uzydeHuss xumun B OI'BIIOY «byiickuil TEXHUKYM
KEJIEe3HONOPOKHOTO  TpaHcnopTa KocTtpomckoit  obGnactu»  (anee  TEXHUKYM),
peanu3yronieM 00pa3oBaTeNIbHYI0 MPOTpaMMy CpEIHEro oO0miero oOpa3oBaHHs B
npenenax OCBOCHHUS OCHOBHOM MpPOQECCHOHATIBHON 00pa3oBaTENbHOW MPOTPaMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO 00IIEr0 OOpa30BaHUS TPU TMOATOTOBKE
KBIM(ULIMPOBAHHBIX paboumx W ciuyxammux. I[Iporpamma paspaboTaHa Ha OCHOBE
tpedboBanuit ®I'OC cpennero oluiero o0pa3zoBaHus, NMPEIBIABISIEMBIX K CTPYKTYpE,
CONCP)KAHUIO W pe3yJbTaTaM OCBOCHHS yYeOHON JUCIUIUIMHBI «XHUMHSI», B
COOTBETCTBUH ¢ PekoMeHanmsMu MO OpraHM3alH IOJYYeHHUS CPEIHEro OOIIero
oOpa3oBaHHsl B TMpeAelax OCBOSHHUS O00pa3oBaTeNbHBIX MPOrpaMM  CPEIHETO
podecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O 00Iero oOpa3oBaHUs C YYETOM
TpeboBaHUil (enepaibHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U
noyygyaemMou mpodeccuud CpeaHero npogeccuoHaNIbHOro  00pa3oBaHus  (IMMHMCHMO
JlemapramMeHTa rocyJapCTBEHHON MOJUTUKUA B cepe MOATOTOBKU pabodyux KajJpoB U
JAT1IO Muno6puayku Poccun ot 17.03.2015 Ne06-259).

Conepxkanue mnporpaMmbl «XHMHS» HalpPaBI€HO HA JIOCTUKEHUE CIIEIYIOIINX

neJen:

1. dbopmupoBanue y oOydarouuxcsi yMEHUsl OLIEHUBATh 3HAYMMOCTh XMMHYECKOTO
3HAHUSA U KOKJOTO YEIOBEKa;

2. ¢opMupoBaHHE y OOYyYAIOUIUXCS IEIOCTHOTO TPEACTABICHUS O MHUPE M POIHU
XUMHUU B CO3/IaHUH COBPEMEHHOW €CTCCTBEHHOHAYYHOW KapTHHBI MUPA; YMCHHUS
OOBSACHATH OOBEKTBI W  TPOIECCHI  OKpYKAIOMEH  JACHCTBUTEIHLHOCTH:
MIPUPOHON, COLMANBHOM, KYJIbTYPHOM, TEXHUYECKON CPENbl, — HCIOJb3Ysl IS
ATOTr0 XUMHUYECKHUE 3HAHUS;

3. pazBuTHEe y OOydYaromIMXCs YMEHUN pa3iaudarh (PakThl U OIEHKHU, CPAaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJETh HUX CBA3b C KPUTEPUSMU OIEHOK U CBS3b
KPUTEPUEB C OMpeNereHHOW CHCTEeMOW IeHHOCTeH, (opMyIupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4. mpuoOpereHne  OOYyYArONIUMHUCA  OMbITAa  PAa3HOOOpPA3HOW  JIESITEIBHOCTH,
MO3HAHUS U CaMOIIO3HAHHUS, KJIIOYEBBIX HABBIKOB, HWMCIOIIMX YHHUBEPCAILHOEC
3HAYCHHE TSI Pa3JIMYHBIX BHJIOB ACATCIBHOCTH (HABBIKOB PEIICHUS IPOOJIeM,
OPUHATUS ~ pELIEHWM, TOuCKa, aHaiau3za | 00paboTku  uHOpMaILNH,
KOMMYHUKATHBHBIX ~ HABBIKOB, HABBIKOB  HM3MEPEHUH,  COTPYIHUYECCTBA,
0e301acHoro o0palieHus ¢ BEIeCTBAaMU B IMOBCEAHEBHOMN JKU3HU).

B pabouyro mporpammy BKJIIOUEHO COJEp’KaHUE, HampaBlIeHHOE Ha (OPMUPOBAHUE
y CTYAEHTOB KOMIIETEHIINH, He0OX0oauMbIX i KauecTBeHHOTO ocBoeHust OITIOIT CITO
Ha 0a3e OCHOBHOro o00mero oOpa3oBaHUS C TMOJXYYECHHUEM CpPETHEro OO0IIero
oOpa3oBaHMs; TPOTPaMMBbI MOATOTOBKM KBANU(UIUPOBAHHBIX pPabOUYMX U CIyXKallux
(IIIIKPC).



1.1.00mas XxapakTepuCcTUKA Y4eOHOH TUCHMILUTHHBI « XHMMUSI»

XuMusi — O3TO HayKa O BEILECTBAaX, WX COCTaB€ W CTPOCHUHU, CBOWCTBAX M
IPEBPAIICHUSAX, 3HAUYEHUU XUMHUYECKMX BEIIECTB, MaTepUaJioB M IIPOLECCOB B
IPAaKTHYECKOH 1€ATENbHOCTH YEJIOBEKa.

Conepsxanue 001Ie00pa30BaTEIHPHON YICOHONW MUCITUTIIMHBI « XUMHUS» HAIPaBICHO HA
YCBOEHHUE 00YYaIOIMMUCA OCHOBHBIX MOHSTHI, 3aKOHOB M TEOPUN XUMHH; OBJIAJICHHE
YMEHUSAMH HAOJII0JaTh XUMHUYECKUE SIBJICHUSA, MTPOBOJUTh XUMUYECKUN SKCIIEPUMEHT,
MPOU3BOJUTH PAacyeThl HAa OCHOBE XHUMHUYECKHX (OpMyN BEIIECTB U YpaBHEHHI
XUMHUYECKUX PEAKIUH.

B mnpouecce wu3ydeHHs XUMHHM Yy OOYy4YalOIIMXCS pa3BUBAIOTCS IO3HABATEJIbHbBIE
MHTEPEChl U WHTEIJICKTYyaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbHOM
NpUOOPETEHUN 3HAHUM MO XMMHHM B COOTBETCTBHM C BO3HHMKAIOUIMMH KU3HEHHBIMU
npoOsieMaMy, BOCHIMTHIBAETCS O€peXHOE OTHOIIEHUS K MPUPOAE, IOHUMAHHE
3JI0pOBOr0 00pa3a KHU3HH, HEOOXOIMMOCTH MPEAYNPEKIACHUS SIBICHUM, HAHOCSIIHUX
Bpel 3I0pPOBBI0O M OKpyawmen cpene. OHM OCBaMBAalOT MPHUEMBI TPaMOTHOIO,
0€30MacHOr0 UCHOJb30BAaHUSI XMMHUYECKUX BELIECTB U MaTEpUajOB, NMPUMEHSEMBIX B
OBITY, CETbCKOM XO0341CTBE U Ha MPOU3BOJCTBE.

[Ipu cTpykTypupOBaHUHU ColepKaHUs 00IIe00pa30BaTeIbHON y4eOHOM AUCIUIUIMHBI
JUISI TEXHUKYMa, YUYHUTHIBAJIACh OOBEKTHUBHAs pEaJbHOCTh — HEOOJbIION 00beM
4acoB, OTIYIICHHBIX HA HW3YyYEeHUE XUMHUU U  CTPEMIICHHE MaKCHMAaJIbHO
COOTBETCTBOBAaTh MJESIM pa3BuBaroniero oOydenus. IlosTomy TeopeTuueckue
BOIIPOCHl MAaKCHUMAaJIbHO CMEILIEHbl K Hayaly H3y4Y€HUs IUCLUUILIMHBI, C T€M, 4YTOOBI
nocyienyroumi  (QakTUYeCKuid Marepuan paccMaTpUBAJICS Ha OCHOBE HW3YYEHHBIX
TEOpHUH.

Peanuzanus neAyKTUBHOTO MOJXOAA K HM3YYEHHIO XMMHHU CHOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTUYECKUX ONepaluil MbIIUICHUS, KaK aHaJIu3 W CHUHTE3, 0000IleHue u
KOHKpETH3alisl, CPABHEHUE U aHAJIOTHsl, CUCTEMaTH3alus U Kiaccuukamus u ap.
W3ydyeHne XUMHM B TEXHUKyME, UMEET CBOM OCOOCHHOCTM B 3aBHUCHMOCTH OT
npobuis TPoPEeCCHOHATLHOIO O00pa30BaHUSA. ITO BBIPAXKAECTCA B  COJCPKAHUH
oOy4eHHs, KOJMYECTBE YacOB, BBIIEISEMbIX HA HW3YYEHUE OTACNIBHBIX TEM
nporpamMmsbl, TIyOMHE HX OCBOCHMS OOy4yalolUMHCS, O00bEME U  Xapakrepe
MPaKTUYECKUX 3aHATHUI, BUJIaX BHEAYJAUTOPHOU CaMOCTOSTENIbHOU pabOThI CTYEHTOB.
IIpu ocBoenun  mnpodeccuun CIIO TexHuueckoro mpoduias MNpodhecCUOHATBHOTO
oOpazoBaHMsl XuUMHUSA U3y4aeTcss Oozee yriayOjieHO Kak MpoduibHas YydyeOHas
TUCIUIUIMHA.

Crneunduka U3ydeHHs] XUMUU TPU OBIAJACHUM MNPOPECCUU TEXHUYECKOTO MPOuiIs
OTpakeHa B KaxxJou Teme pazzaena «ConeprkaHue ydeOHOM JUCHMIUTUHBI»Y B pyOpuUKe
«IIpodunbHbie 1 MpodheccnoHaTbHO 3HAUUMBIE JIEMEHTBI COJIEPIKAHUSD.

OTOT KOMIIOHEHT peaju3yercs Mpu HWHANBUAYAJIbHONH CaMOCTOSITENBbHON pabote
oOyuaromuxcs (Hanucanuu pedepaToB, MOATOTOBKE COOOLICHH, 3alIUTEe IPOEKTOB), B
nporecce y4eOHON JesTeNbHOCTH TOJ PYKOBOJICTBOM IIpEnoaaBaTesisi (BBIMOIHEHUU
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XUMHUYECKOTO 3KCIIEpUMEHTa — JIAOOPATOPHBIX OIBITOB W MPaKTHYECKHX pabdoT,
pEIIeHNN MPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33/1a4 U T. [I.).

B mpomecce u3ydeHHMssT ~XMMHU ~ TEOPETHYECKHE  CBEICHUS  JOMOJHSIOTCS
JEMOHCTpAIUAMH, JTa0OpPAaTOPHBIMH  ONBITAMH W MPAKTHYCCKUMH  3aHATHSIMHU.
3HAaYUTEIIFHOE MECTO OTBOJUTCS XHMHUYECKOMY OJKcrepuMeHTy. OH  OTKpBIBaeT
BO3MOXKHOCTh (DOPMHpOBATh Y OOYyYaIONIMXCS CIENUaTbHBIE MPEAMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMH, BBINIOJHATH IMPOCTHIE XUMUYECKHUE ONBITHI, YIUThH
0e30macHOMYy W JKOJIOTHYECKH TpamMOTHOMY  OOpalleHHIO ¢ BEIIECTBaMH,
MaTepuaIaMH U polieccaMu B OBITY U Ha TPOU3BO/ICTBE.

JUis ~ opraHu3alyl  BHEAYAUTOPHOM  CaMOCTOSITENIbHOM  pabOThl  CTYJEHTOB,
opnageBatonx mnpodeccuerr CIIO TexHuyeckoro mpodpuiast npodhecCHOHATHEHOTO
oOpa3oBaHMsI, TMPEACTaBICH TMPUMEPHBIM TmepedyeHb pedeparoB  (IOKIAA0B),
WHIWBUIYAIBHBIX POCKTOB.

B  npomecce wum3ydyeHus ~XuMud  BaXHO  (QopmupoBaTh  MH(OPMALHUOHHYIO
KOMIIETEHTHOCTh OOydaromuxcsi. [losTromy Tmipu oOpraHmzamuu CcamMOCTOSTEIbHOU
paboThl ~ HEOOXOAMMO  AaKIEHTHPOBaTb BHHMMAaHHE OOYYalOLIMXCS Ha IIOHUCKE
uHbopMalluu B cpeacTBax Maccmenua, MHTepHere, y4yeOHOM U CHEHMAIBHOU
JUTEpaType C COOTBETCTBYIOIIMM O(OPMIIEHHEM MU MPEACTABICHUEM PE3YJIbTATOB.
N3yuyenune oOmeoOpa3oBaTeqbHOM y4eOHOW JUCHMIUIMHBI «XHMHS» 3aBepUIacTcs
NOJIBEIEHUEM UTOTOB B  (opme auddepeHIMpoBaHHOIO 3ayeTa B  paMKax
MIPOMEXYTOUHOM aTTecTauun crygeHToB B mpouecce ocBoenuss OIIOIT CIIO ¢
noJiydeHueM cpeHero ooiero oopaszosanus (I1ITTKPC.)

1.2.MecTo y4eOHOii TMCIHUIIUHBI B Y4eOHOM IJIaHe

Y4yeOHas MUCHMIUIMHA «XUMHUS» SBISACTCS YYCOHBIM TPEAMETOM II0 BBIOOPY W3
oOsi3atennbHOM  mpenaMmeTHo obnactu  «EctectBenHble Hayku» DI'OC  cpeanero
o01ero oOpa3oBaHUsI.

B Texnukyme yueOHas AMCIUIUIMHA «XUMHS» H3ydaeTcs B 00IIeo0pa3oBaTeI-HOM
nukie ydeOnoro OIIOII CIIO nHa ©6a3e oOCHOBHOro oOIIEro o0Opa3oBaHHs C
nojiydeHueM cpezrero obiiero oopazosanus (ITITKPC).

B yueOnbix mnanax IMIIKPC mecto yueOHONM AMCHUIUIMHBI «XUMHS» — B COCTaBE
0011e00pa3oBaTeNbHBIX  yUY€OHBIX JUCHUIUIMH TI0 BBIOOPY, (OPMHUPYEMBIX U3
o0s3aTenbHBIX npeAMeTHBIX obnacteit ®I'OC cpemgnero oOmiero oOpa3oBaHUs, IS
npodeccuit CITO Texaudyeckoro npoduist npodeccnoHaaIbHOro 00pa3oBaHMUs.

1.3.Pe3yabTaThl 0OCBOEHHUA Y4eOHOM IMCUMIINHBI

OcBoeHue  coiepkaHuss  y4yeOHOW  IUCHMIUIMHBI  «XUMHS»,  0OecleunBaeT
JTOCTUKEHUE CTYJCHTAMHU CJICIYIOIIUX Pe3yJbTATOB:

JIUYHOCHHbBIX:

- YyBCTBO TOPJIOCTHU W YBAXEHUS K HCTOPUM U JIOCTUKEHHUSIM OTEUECTBEHHOMU
XUMUYECKON HayKH, XUMHUYECKH TPaMOTHOE TIOBEACHHE B MPOo(ecCHOHATBEHON
NEeSTETPHOCTH U B OBITY MPU 0OpaIeHnH C XUMHUYECKUMU BEIECTBAMH, MaTepUaIaMu 1
MPOIIECCaAMHU;



- TOTOBHOCTh K TMPOJODKCHHIO OOpa3oBaHWS U TOBBIMICHUS KBAaTH(PUKAINA B
n30paHHON TPO(PECCHOHANBHON JeATEIPHOCTH M OOBEKTHBHOE OCO3HAHUE POJHU
XUMHUYECKUX KOMIETEHIIUN B 3TOM;

- YMEHHE KCIOIb30BaATh JOCTUKEHUSI COBPEMEHHON XUMHUYECKOW HAYKU U XUMHUYECKUX
TEXHOJIOTMM I TOBBIMIEHUST COOCTBEHHOTO MHTEJUIEKTYaJbHOTO pPa3BUTHUS B
BbIOpaHHOM TIpo(decCuOHaTbHOM 1eITeNbHOCTH;

MemanpeomMenHuIx :

- UCTIOJB30BAHUE PA3JIMYHBIX BHJIOB I103HABATEIBHOU JIEATEILHOCTH M OCHOBHBIX
MHTEJUICKTYaJbHbIX OmNepanuii (MOCTaHOBKHM 3a7aud, (HOpMyIupoBaHUS THUIOTE3,
aHajM3a U CUHTE3a, CpaBHEHUs, 000OIICHMS, CHCTEMATH3AIlNH, BBISIBICHUS TPUYUHHO-
CJICICTBCHHBIX CBSI3€H, MOWCKA aHAJOrOB, (hOPMYIUPOBAHMS BHIBOJOB) VIS PEIICHHUS
MOCTaBJICHHOW 3aJa4yd, MPUMEHEHHE OCHOBHBIX METOJOB MO3HaHMs (HAOIIOACHHUS,
HAy4YHOTO SKCIEPUMEHTA) I W3YYCHHS PA3JIUYHBIX CTOPOH XHMHYECKHUX OOHEKTOB
U TPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIWMOCTh CTaJKWBAaThCA B
npodeccuoHabHOM cdepe;

- UCTOJB30BAHKUE PA3IMYHBIX UCTOYHUKOB JJISl TTOJYYCHUSI XUMUYECKON MHMOpMaIuy,
YMEHHUE OIEHUTh €€ JOCTOBEPHOCTh I JOCTHUXKEHHUS XOpPOUIMX pe3yJbTaTOB B
npodeccuoHaNbHOM cdepe;

npeomemHuulx:

- cOpPMHUPOBAHHOCTH TMPEACTABICHUM O MECTEe XUMHUU B COBPEMEHHOM Hay4dyHOU
KapTHHE MHpa; T[IOHMMAaHHE pOJIM XUMHUU B (HOPMUPOBAHMHM KPYyroszopa H
(YHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHHSI MPAKTHYECKUX 3a/1a9;

- BJIQJICHUE OCHOBOIIOJIATAOIIMMH XUMUYCCKUMH TOHSATUSMHU, TCOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE TIOJIb30BaHWE XHMHUYECKOM TEPMHUHOJOTHEH u
CHUMBOJIUKOM;

- BJIQJICHUEC OCHOBHBIMM METOJAMHM HAyYHOTO TO3HAHMSI, WUCIOJB3YEeMBbIMH B XHUMHH:
HAOIIIOJICHUEM, OIMCAaHUEM, HM3MEPEHHEM, HKCIIEPHUMEHTOM; yMeHHe 00pabaThIBaTh,
OOBSCHATH PE3YyNbTaThl TPOBEACHHBIX OMNBITOB W JEJIaTh BHIBOJABI, TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSTh METO/IbI IO3HAHUS TPU PEIICHUH MPAKTHYECKUX 3a/1a4;

- ¢(hOPMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OIEHKH U TPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

- BJIAJICHUE TpaBUJIAMU TEXHUKH OE30MACHOCTH TPHU UCIOJB30BAHUU XUMHUYECKUX
BEIIECTB;

- c(OpPMHUPOBAHHOCTh COOCTBEHHOW TMO3HMIIMM TI0 OTHOIICHUIO K XUMHUYECKOUN
nH(DOpMaIUH, TIOJTydaeMOl U3 Pa3HBIX HCTOYHUKOB.



2.Coaep:xanue y4eOHOM TUCIUNJINHBI
BBenenue
HayuHnbie MeTOapI O3HAHMS BEIIECTB MU XMMHUUYECKUX SIBIICHUI. Ponb sKkcniepuMeHTa u
TEOpUU B XUMHUU. MOAENMPOBAHME XUMHUYECKUX IPOLIECCOB. 3HAUEHUE XUMHUH TNPH
ocBoeHnn  npodeccun  CIIO  TtexHumyeckoro mnpodusissi  MPoPECCHOHATBHOIO
oOpa3oBaHUs.
2.1. O01masi 1 HeopraHuvecKasi XuMusi
2.1.1. OcHOBHBIE MOHSATHS U 3AKOHbI XUMHUH
OcHoBHble mNOHATHS XuMuUU. BemectBo. AtoM. Monekyna. XUMHUECKUNA 3JIEMEHT.
Amnorponiust. IIpocTeie M cnoxkHble BemecTBa. KauyecTBEHHBIM M KOJIWYECTBEHHBIN
COCTaB BEILIECTB. XUMHUECKHME 3HakKM U (opmynbl. OTHOCHUTENIbHBIE aTOMHasi U
MoJIeKyJsipHas Maccel. KonndecTBo BeliecTna.
OcHoBHBI¢ 3aKOHBI XUMHMH. CTEeXHOMETpHUsA. 3aKOH COXPAaHEHUsS MacChl BELIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOW CTPYKTYphl. 3aKOH ABOTrajapo u
CJIEACTBUS U3 HETO.
PacuerHple 3agauM Ha HAXOXIEHUE OTHOCUTEIBHOM MOJIEKYJSIPHOM  Macchl,
ONpEICJICHHNE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.
Hemoncmpauuu
Mopenu aTOMOB XMMHUYECKHUX JIEMEHTOB.
Mogenun MoOJIEKylT TPOCTBHIX W CIOXKHBIX BelIeCTB (mapocTep:kHeBbie W CTroapTa—
bpurneoba).
Kosnekiust mpocThIX U CI0KHBIX BEILIECTB.
HexoTopele BemecTBa KOIU4ECTBOM | MOJIB.
Mopaenb MOISIpHOTO 00beMa ra3oB.
Amnorponust pocdopa, KUCIOpoaa, 0JIOBA.
Ilpogpunvnvie u  npogheccuonanrvHo  3HauuUMble  IIEMEHMBL  COOEPHCAHUA.
AnnoTrpornHble MoAUGUKAIMK yriiepoaa (anMas, rpaduT), Kuciaopoaa (KUCIOPO/I, 030H),
oJsioBa (cepoe u 6enoe 010B0). [loHATHE 0 XUMHUECKON TEXHOJIOTUH, OMOTEXHOJOTHH 1
HaHOTEXHOJIOTUHU.

2.1.2. llepuoguyecknii 3akoH u [lepuoaguyeckasi cucTeMa XUMHYECKUX
jiemeHTOB /I.M.MeHaesieeBa u CTpoeHHEe aTOMa

[Tepuonnueckuit  3axkon J.M.Menneneesa. Ortkpeitue JI. WM. MeHnaeneeBbim
ITepuoanueckoro 3akona. [leprnonuueckuii 3akoH B popmynuporke J[. 1. Mennaeneera.
[lepuonuueckas Tabiuia XUMHUYECKHX OJJIEMEHTOB — Tpauieckoe OTOOpaKeHHE
nepuoaudeckoro 3akoHa. CTpykTypa HEpHOIMYECKON TaOJIMIIbI: MEepUOIbl (Majible U
OoJIbIlIKE), TPYIIHI (TJIaBHAS U TTOOOYHAs).

Crpoenne atoma u Ilepuoanuecknii 3axkon /I. U. MenaesneeBa. AToM — ClIOXHas
gactuma. Snpo (MpOTOHBI W HEUTPOHBI) W JJIEKTPOHHAs oOosouka. M30TOmEL.
CtpoeHne DSIEKTPOHHBIX  O00OJIOYEK  aTOMOB  DJJIEMEHTOB  MallbIX  TEPHOJIOB.
OcoOEHHOCTH ~ CTPOCHHS DJEKTPOHHBIX OO0OJIOYEK AaTOMOB JJIEMEHTOB OOJIBIITUX



neproioB (mepexoaHbix dnemMeHToB). [lonatue o0 opOutansx. s-, p- u d-opOutanm.
DneKTpoHHBIE KOH(UTYypali aTOMOB XHMHUYECKHX DJIEMEHTOB.
Cospemennas (opmynupoBka Ilepuonuueckoro 3akoHa. 3HadeHue llepuoamdeckoro
3akoHa U lleproamyeckor cucreMbl xumuudeckux 3neMeHToB [l. M. MenneneeBa
JUIL Pa3BUTHS HAYKU Y IOHUMAHUSI XUMUYECKON KapTUHBI MUpa.

Hemoncmpayuu
Pazauunbsie  dopmer  Ilepuonnueckoit cucrembl XUMHYECKUX diemMeHtoB J[. U.
Menneneesna.
Junamuueckue TabmuIs! 1ia MoaenupoBanus [lepuoanueckoit cucTeMsl.
DnexTpu3anys Tell U UX B3auMOJEICTBUE.
JlabopamopHnulit onvim

1. MonenupoBanue  mocTpoenust llepuonnyeckoil  TaOMUIBI ~ XUMHYECKUX

DJIEMEHTOB.
Ilpogpunvnvie u  npogpeccuonanvho  3HaAUUMbBIE  IIEMEHMBL  COOEPIHCAHUAL.
PannoaktuBHOCTE. lcnonb3oBaHWEe paJMOAKTUBHBIX HM30TOIOB B  TEXHUYECKHUX
nensax. PEeHTreHOBCKOE H3IIy4yeHHE M €r0 HUCIIOIb30BAHUE B TEXHHUKE W MEAULUHE.
MopenupoBaHue Kak METOJ IIPOTHO3UPOBAHUSA CUTYallMU Ha IIPOU3BOJICTBE.
2.1.3. CtpoeHue BeuiecTBa

HNonnas xummnueckasi cBsa3b. KaTHOHBI, ux o0pa3oBaHUE W3 aTOMOB B pe3yjbTare
mpouecca OKHCIeHUs. AHHOHBI, KX O0pa3oBaHME W3 aTOMOB B pe3yibTare
Iporecca BOCCTaHOBJIEHUA. MIOHHAs CBS3b KaK CBS3b MEXAY KaTUOHAMH M aHUOHAMU
3a CYET BJIEKTpOCTaTHYecKoro mnpuTsxkeHus. Kiaccudukauuss HMOHOB: MO COCTaBy,
3HAKy 3apsia, HaJIUYMIO TUIPATHOW 000704YKH. IOHHBIE KPUCTAINIMYECKUE PEIIETKH.
CBOMCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKU.
KoBajienTHass xuMuyeckasi cBsi3b. MexaHu3Mm o0Opa3oBaHUsS KOBAJICHTHOU CBS3U
(OOMEHHBII M JIOHOPHO-AKLENTOPHBIM). DIEKTpoOTpUUATENbHOCTh. KoBalleHTHbIE
MOJISIpHAst U HemoysipHass cBsA3U. KpaTHOCTh KOBAJEHTHOM CBS3UM. MOJEKYJISpHBIE U
aTOMHBIE  KpHUCTaJUIMYecKue pemeTkd. CBOWCTBa BEIIECTB C MOJEKYJSIPHBIMA U
ATOMHBIMU KPUCTAJUIMYECKUMHU PELIETKaAMU.
Merannnyeckas cBsi3b. MeTtammyeckas KpUCTALINYECKas PEIIETKA U METaJUIMYeCKas
XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIOB.
ArperatHple COCTOSHUSl BeLIEeCTB M BOJOPOAHASA CBA3b. 1BEpHOe, XHUIKOE U
razoo0pa3Hoe coctosHusa BenlecTB. llepexon BemecTBa M3 OJHOTO arperaTHoro
COCTOSIHUSA B Ipyroe. BonoponHas cBs3b.
Yucrele BemecrBa M cMecd. [lonarne o cmecu BemecrB. | OMOreHHele WU
rereporeHHbie cmecu. CocTaB cmeceil: oObemMHass M MaccoBas J0JId KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.
JucnepcHbie cucrembl. [lonsatue o nucnepcHor cucteme. JlucnepcHas ¢aza u
nucnepcuonHas cpena. Knaccudpukauus aucnepcHbix cucteM. [IoHATHE 0 KOJUTOMAHBIX
CUCTEMAX.
Jemoncmpayuu
Mopenp KpUCTAIIIMYECKON PEIIETKH XJIOpUAA HATPUS.
OO0pa3iel MUHEPATIOB C HOHHOM KPUCTALNTHISCKON PEIIeTKON: KaJIbIUTA, TATHUTA.
Monenu KpUCTaJUIMYECKUX PELIETOK «CyXOTo JibJa» (Ui Hoa), anMasa, rpadura (mim
KBapIa).
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[Tpubopb! HA KUAKUX KpUCTAITAX.

OOpasupl pa3NIUYHBIX JUCHEPCHBIX CUCTEM: O3MYJIbCHH, CYyCIIEH3HMH, a’po30Jei,
resjaen U 30J1eH.

Koarynsius.

Cunepesuc.

Oddext Tunnans.

Jlabopamopnwie onvimol

2. IlpurotoBneHue cycrieH3uu KapOoOHaTa KaJbIUs B BOJIE.

3. IomydeHnue >MyIbCUM MOTOPHOTO Maca.

4. O3HaKOMIJIEHHE CO CBOMCTBAMU AUCIEPCHBIX CHCTEM.
IIpopunabubie u npodgecCHOHATIBHO 3HAYMMBbIE JJIEMEHTBHI  COJACP:KAHUS.
[TonsipHOCTH CBA3M W MOJSAPHOCTH MosieKysbl. Konpencamus. Tekydects. Bosronka.
Kpucramnmuzanusa. CyOnumanus u aecyOonumanus. AHOMaIUd (U3HUYECKUX CBOMCTB
BoAbl. JKuakue Kpucramuisl. MuHEpasbl M TOpHBIE MOPOJABI KaK MPUPOJIHBIE CMECH.
OMylbCUH W CycleH3MH. 30Jd (B TOM uucae a3po3oiu) u renu. Koarymsnwms.
Cunepesuc.

2.1.4. Bona. PacTBopbl. DJIEKTPOJIUTHYECKAS TN CCOLMAIUS

Boxa. PacrBopel. PacrBopenume. Boma kak pacrtBopurens. PactBopumocTh
BeleCcTB. HachIllleHHbIE, HEHACHIIIEHHBIC, MEPECHIINIEHHBIE PAaCTBOPhI. 3aBUCHUMOCTH
pPacTBOPMMOCTU Ta30B, MUJKOCTEH M TBEPIBIX BEIIECTB OT Pa3IUYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.
DJIEKTPOJIUTHYCCKASA AUCCOLMALIMS. DIIEKTPOJIATHI 151 HEAJICKTPOUTHI.
DIIEKTPOJIMTHYECKAsT AHuccolranusa. MexaHu3Mbl AIEKTPOJMTHYECKON JUCCOLMALUN
IUI. BEIIECTB C pA3JIMYHBIMM THUIAMH XUMHYECKOW CBSI3U. ['WIpaTupoBaHHbICE U
HETUIPATUPOBAHHBbIE MOHBI. CTENMEHb 3JEKTPOJUTHYECKON Aucconuranuu. CHIbHBIE U
cimabbie  27eKTpoiuThl. OCHOBHBIE  TOJOXKEHUS  TEOPUU  DJICKTPOIUTHUECKOMN
aucconuannu. Knucinorsl, OCHOBaHHS U COJIM KaK 3JIEKTPOJIUTHI.
Jlemoncmpayuu
PacTtBopuMOCTBh BEIECTB B BOJIE.
Cobupanue ra3oB METOJIOM BBITECHEHHUSI BOIBI.
PacTBOopeHue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHUSI.
OO0pasipl KPUCTATIIOTUAPATOB.
N3roroBneHne rurncoBou NOBS3KH.
HcnbiTanne pacTBOPOB 3JIEKTPOIUTOB U HEIJIEKTPOJIUTOB HA MPEAMET JUCCOLUALINH.
3aBUCUMOCTh CTENEHU DJIEKTPOJUTHYECKON JUCCOUMALMN YKCYCHOM KHCJIOTBI OT
pazbaBieHUs pacTBoOpa.
JIBM>KE€HHE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM MOJIE.
IIpuroroBiieHNE KECTKON BOJBI U YCTPAHEHHUE €€ KECTKOCTH.
HNonuTsl.
OO0pa3iel MUHEPATBHBIX BOJ] PA3IMYHOTO HA3HAYCHUS.
Ilpakmuueckoe 3anamue

1. IIpuroroBieHue pacTBOpa 3aJaHHON KOHIIEHTPALIUH.
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IIpopunbubie HW NpodecCHOHAJBHO 3HAYUMbIE JJIEMEHTBHI  COAEpP;KAHUS.
PacTtBopenne kak (QU3MKO-XUMUYECKHMH Tporiecc. TernoBbie 3(PQexTsl  mpu
pactBopenur. Kpucramioruapatel. Pemenre 3aa4 Ha MaCCOBYIO JIOJKO0 PACTBOPEHHOTO
BeniecTBa. [I[pumenenne BoAbl B TEXHUYECKHUX IEisX. JKecTKOCTh BOIBI U CIOCOOBI
ee ycTpaHeHus. MuHepalbHbIE BOJIBI.

2.1.5. Knaccuduxanusi HeopraHm4yecKuX coeJMHEeHHil U UX CBOMCTBA
Kuciaorst u ux cpoiicTBa. KUCIOTB Kak 3JEKTPOJIUTHI, MX KIaccupuKauus 1o
pa3IMYHBIM  TpU3HaKaM. XHUMHUYECKHUE CBOMCTBA KHUCIOT B CBETE€ TEOPHUHU
ANEKTPOIUTUUECKON TUCCOLMALINH. OcobenHoctu B3aUMOJECHCTBUS
KOHLICHTPUPOBAHHOW CEPHOM W a30THOM KHUCIOT ¢ MeTamuiaMd. OCHOBHBIE CIIOCOOBI
MOTYYEHHUS KUCIIOTHI.

OcHoBaHusi U uX cBoiictBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KJIACCUDUKAIUS IO
pa3nuMyYHbIM NOpu3HaKaM. XUMHYECKHE CBOMCTBA OCHOBAaHWW B CBETE TEOPUHU
ANEKTPONMTUYECKON TUCCONMANMU. Pa3noxkeHne HEPACTBOPUMBIX B BOAE OCHOBAHHWM.
OcHOBHBIE cIOCOOBI TOJTYYEHUS] OCHOBAHMIA.
Comm um wux cBoucrBa. Comu kak »3aekTpoiauThl. ConM CpeaHue, KHUCIbIE U
OCHOBHbIE. XHMHUYECKHE CBOWCTBA COJIEH B CBETE€ TEOPUM AIEKTPOJIUTHUECKON
aucconuanu. CrnocoObl noxydeHust conend. ['uaponauns comneil.
Oxcuapl m ux cpoiictBa. CoseoOpasyrolue M HECOJIe0Opa3yIoUue OKCHIIBI.
OcHoBHBIE, aM(pOTEpHbIE U KUCIOTHBIE OKCHJBI. 3aBUCHUMOCTb XapakTepa OKCHIa OT
CTENIEHU OKHUCJICHHSI O0pa3yloIIero ero meramwia. XUMUYECKHE CBONCTBAa OKCHJIOB.
[TomyyeHnne okCcHaOB.
Hemoncmpauuu
B3auMopelicTBre a30THOM M KOHLIEHTPUPOBAHHOM CEPHOU KHCIIOT ¢ METAJIIIaMHU.
['openue dpocdopa u pacTBOpeHHE MPOIYKTa TOPEHUS B BOJIE.
[Tonyuenue u cBoiicTBa aM(pOTEPHOTO TUIAPOKCHUIA.
HeoOGpaTuMmeblii ruapoan3 kapoumga KaabIiysl.
OG6paTuMbIil TUAPOIU3 COJIEH PA3TUYHOTO THUIIA.
Jlabopamopnwie onvimuol
HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.
B3aumoencTBre METAIIIOB C KUCIOTAMM.
B3aumopaeiicTBre KMCIOT C OKCHUIAMHU METAJLIOB.
B3aumopencTBre KUCIOT C OCHOBAHUSIMU.
B3aumoencTBre KUCIOT € COJIAMMU.
HcnpiTanne pacTBOpPOB 1IEJI0YEN HHAUKATOPAMMU.
B3aumoneiicTBue menodeil ¢ COIIMU.
PaznoxxeHue HepacTBOPUMBIX OCHOBAHUH.
. BzaumopeicTBue cosiel ¢ METAJTAMH.

10 B3aumoneiicTBue coneit Apyr ¢ APYyrom.

11.T'unponu3 coneit pa3IuyHOro TUIA.
Ilpoghunvuvie u npogeccuonanvno 3nauumvie 3iemenmosl cooepirycanus. llpasuia
pa3z0aBiieHus CEPHOU KUCTOTHI. VCmoap30BaHne CEPHON KUCIOTHI B MPOMBIIIIICHHOCTH.
Enkue menoud, uX HCHOJIB30BaHHE B MNPOMBINUIEHHOCTU. ['amieHas W HeramieHas
U3BECTh, UX MPUMEHEHHE B CTPOUTENLCTBE. [ Urc u anedactp, ruricopanue. [lonstue o
pH pactBopa. Kucnorhnas, menoynas, HEWTpajibHasl Cpeia paCTBOPOB.

2.1.6. Xumnyeckue peakuumn

CoNoOaRrWDdE
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Knaccupuxkanusa xuMudecKux peakuuil. Peakuum coeauHeHMs, pa3ioKEeHUs,
3amemeHusi, oOmena. Karamutuueckue peakuuu. OOpaTumble U HEOOpaTUMbIE
peakuuu. ['OMOreHHbIE UM  TETEPOrE€HHBIE  PEAKIUU. JK30TEPMHYECKHE U
SHAOTEpPMUYECKUE  peakuud.  TeruioBoM  3¢h(dEeKT  XUMHUYECKHX  pEakiui.
TepMoxuMUYECKHE YPABHEHUA.
OKuCIANTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CteneHb OKUcHeHUs. OKUCIUTEINb
U BOCCTaHOBJieHHE. BoccTaHOBUTENh M OKHUCIEHHE. MeEToJ AJIEKTPOHHOro OanaHca
IUIsl COCTaBJIEHUS YPAaBHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINAM.
Ckopocts xumu4yeckux peaknuili. [loHATHE O CKOPOCTM XUMHUYECKUX PEAKIUU.
3aBUCUMOCTh CKOPOCTH XHMHUYECKHX PEAKIUH OT pa3IndHbIX (HDaKTOPOB: MPUPOJIBI
pearupyronmx  BEIIECTB, WX  KOHIEHTPAalHWH, TEMIEPATypbl, MOBEPXHOCTH
COIPMKOCHOBEHUS M UCITOJIb30BAHUS KaTaInu3aTOPOB.
O0patumocTb XMMHMYECKHX peakumid. OOparuMmble M HEOOpATHUMbIE PEAKIUU.
XUMHUYECKOE PABHOBECUE U CIIOCOOBI €T0 CMEIICHUS.
Hemoncmpauuu
[Tpumepsl HEOOPATUMBIX PEAKIINM, UIYIIUX C 00pa30BaHUEM OCAJIKa, ra3a WIIA BOJIBI.
3aBUCHUMOCTbh CKOPOCTH PEAKLIUH OT MIPUPOJIbI PEATUPYIOIINX BEIIECTB.
B3auMopeiicTBue pacTBOPOB CEpPHOM KHCJIOTHI C pacTBOpaMu THOCYJb(aTa HATpuUs
Pa3JIMYHON KOHIIEHTPAIMU U TEMIIEPATYPHI.
Mojenb KAsmero ciosl.
3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOW pEeakuuh OT NPUCYTCTBUSA KaTaau3aTopa Ha
IIPUMEpPE PA3JIOKEHUs IEPOKCHAA BOAOPOAA C MOMOIIBIK JWUOKCHIA MAapraHia u
KaTanasbl.
Mopenb 351eKTpoau3epa.
Mojenb 3JIeKTPOIU3HON BaHHBI U1 IOJTYYECHUS alTFOMUHUSL.
Mopenb KOJOHHBI CHHTE3a aMMHUAKa.
Jlabopamopnuie onvimol
1. Peakuus 3amenieHust MEIM JK€JIE30M B PACTBOPE METHOTO Kymopoca.
2. Peaxiuu, naymme ¢ oOpazoBaHuEM OCaJIKa, ra3a WK BOJIbI.
3. 3aBUCHUMOCTb CKOPOCTH B3aUMOJCHCTBUSI COJISTHOM KHCJIOTHI C METaUlaMH OT
UX TOPUPOIBI.
4. 3aBUCUMOCTh CKOPOCTH B3aMMOJICUCTBHS IIMHKA C COJISTHOM KHCJIOTOM OT ee
KOHIIEHTPAIUH.
5. 3aBUCHMOCTh CKOpPOCTH B3aumMmojeiicTBus okcuaa menu (II) ¢ cepHoil KucinoToit
OT TEMIIEPATYPHI.
Ilpogpunvnsvie u npogheccuonanvho 3nauumvie rnemenmaul cooeprycanus. llonstue 06
AJIEKTPOJIN3E. DIEKTPOJIM3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB. DJICKTPOIUTHUECKOE
MOJTy4EHUE AJFOMUHUS. [IpakTHueckoe MPUMEHEHHE AIEKTPOIIH3A.
INanpBanomacTuka. ["anbBanocterus. PapunupoBaHue BETHBIX METAJIOB.
Karanus. ['omoreHHbie U rereporennsie katanuzaTopsl. [IpomoTtopsl. Katanmutuueckue
siibl. THTHOUTOPBI.
[Tpou3BoACTBO aMMHaKa: ChIPhE, amnaparypa, Hay4yHble TPUHIIUIIBIL.
2.1.7. MeTasjibl U HEMeTAJLJIbI
Metamabl. OcoOEHHOCTH CTpPOEHUSI aTOMOB U KpucTtamioB. dusmueckue CBoOMCTBa
MetauioB. Knmaccudukamusi METauioB MO pa3IudHbIM MpU3HAKaM. XHUMHUYECKUE
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CBOMCTBA  METAJUIOB.  OJIEKTPOXUMHUYECKHWA  PAJ  HAOPSDKEHWM ~ METaJIoB.
Meramnorepmus.

O6mume cnocoObl monydeHus: MetamioB. [lousitue o metamnypruu. [Tupomeramnyprus,
TUAPOMETAILTYPTHUS U dJIEKTpoMeTautyprusi. CIiaBbl YEPHBIE U [IBETHBIE.

Hemeranabl. OcobeHHOCTH CTpOoeHUs aTOMOB. HemeTamnibl — MpocTbie BellecTBa.
3aBUCHUMOCTh CBOMCTB TAJIOF€HOB OT HUX IOJOXEHUS B NEPUOJHYECKON CHUCTEME.
OKuCAUTENBHBIE U BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT
UX TOJIOKEHUS B PAMLY DJIEKTPOOTPULIATEIBHOCTH.

Hemoncmpayuu

Komnekuus Metaminos.

B3aumoneiicTBue MeTauioB € HeMmeTaulaMu (Kene3a, [HMHKa ¢ aJlOMUHUSL C
CEepoil, AIFOMUHHUS C OJIOM, CYPBMBI C XJIOPOM, TOPEHUE KEJe3a B XJIOPE).

['openne meTamios.

AJIFOMUHOTEPMUS.

Komnekuus  HemeramoB. [openue  HemertasmoB  (cepsl, Qocdopa,  yris).
BriTecHeHHe MeHee aKTHBHBIX T'aJIOTEHOB M3 PacTBOPOB UX coJiel 0oJjiee aKTUBHBIMU
raJIoreHaMu.

Mopnenp NpOMBIIIJIEHHON YCTaHOBKHM JUIsl IIPOM3BOJCTBA CEPHOW KHUCIOTHL. Monens
neyu Juisi 00kura u3BectHska. Koymekunu npoayKiuid CHUIMKATHOM TPOMBITIIUIEHHOCTH
(ctexna, papdopa, dpasiHca, IIeMEHTa pa3TMYHBIX MAPOK U Ap.).

Jlabopamopnwie onvimuol

3akaJika ¥ OTIYCK CTaJu.

O3HaKOMIIEHHE CO CTPYKTYpPaMH CEpOro u 0eyoro 4yryHa.

PacnioznaBanue pyn xenesa.

Ilpakmuueckue 3anamus

1. Tlomy4yenue, coOupaHue 1 pacrio3HaBaHUE ra3oB.

2. Pemienne sKcriepiMEeHTaIbHBIX 33/1a4.

3. llpodpuneupie u mpodecCHOHaTBbHO 3HAYMMBIE DJIEMEHTBHI  COJICPIKaHUA.
Koppo3uss MeTaiioB: XHMHYECKass M JJIEKTPOXMMHUYECKAs. 3aBUCHMOCTh
CKOPOCTH KOPpPO3WU OT YCJIOBHH OKpyxkawmier cpeabl. Kiaccudukanms
KOPpPO3UM METAUIOB MO Pa3InyHbIM Ipu3HakaM. CrocoObl 3a1uThl METAJJIOB
OT KOPpPO3HH.

ITpon3BOACTBO UyryHa U CTAJIH.

[Tomyyenue HeMeTaIOB (QPAKIIMOHHOW TEPErOHKOW KHUAKOTO BO3AyXa U
AIEKTPOIN30M PACTBOPOB WJIM PACIIIIABOB AJIEKTPOJIUTOB.

6. CuiMkaTHas IPOMBIIUIEHHOCTh. [IpOU3BOACTBO CEPHOM KUCIIOTHI.

o s

2.2. Opranuyeckasi XuMusi
2.2.1. OcHOBHBbIE MOHATHS OPraHUYECKOH XUMHMHU U TEOPUS CTPOEHUS
OpPraHMYecKuX COeAUHEHNH
IIpeamer opranm4veckoil Xxumuu. [IpuponHbBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranndeckue Bemectsa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPTaHUYECKUMU.
BanentHocTe. XMMHMYECKOE CTPOEHME KakK TOPANOK COEAUHEHUsS AaTOMOB B
MOJIEKYJIBI IO BAJIEHTHOCTH.
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Teopuss crpoenuss opranmyeckux coeauHenuii A.M.BytiaepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUU XHMHUYECKOTrO CTpoeHud. M3omepus u m3omepbpl. XHUMHUYECKHUE
(bopMyJIbl U MOZEIH MOJIEKYJI B OPTraHUYECKOW XUMUH.
Kaaccupukanuss opranmyeckux BemlecTB. Kiaccudukanuss  BelECTB IO
CTPOCHHUIO YIJIEPOAHOTO CKEJleTa W HaJu4Mi0 (DYHKIIMOHAJIBHBIX Tpymm. ['omosoru u
romoJiorusi. Hauana Homenknarypel [UPAC.
Knaccupukanuss peakumidi B OpPraHMyeckoil XuMuUH. Peakuuu npucOequHEHUS
(rumpupoBaHUsl, TaJOTEHUPOBAHUS, THAPOTaJIOr€HUPOBAHUS, THApaTanuu). Peakiuu
OTILEIJICHUS (JIETUAPUPOBAHUS, NETUAPOTrAIOTeHUPOBAHUS, AeruapaTaiuu). Peakiuu
3aMEIICHUA.
Peaknun nzomepuszanuu.
JHemoncmpayuu
Mojenu MOJIEKY TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEIUHECHUM.
KauecTBeHHOE OOHapykeHUE yriepoaa, BOAOPOa U XJIopa B MOJIEKYJIaX OPraHUuYECKUX
COCIMHECHUM.
JlabopamopHhulit onvim

1. U3roTtoBieHue MOJEe MOJIEKYJI OPTaHUYECKUX BEIECTB.
Ilpogpunvuvie u npogeccuonanvno 3nauumvle riemenmoul cooepiycanus. llonstue
o cyOctpate u peareHTe. Peaknuu OKHCIIEHHS UM BOCCTAHOBJICHUS OPraHUYECKUX
BemecTB. CpaBHEHHE KIIAaCCU(PUKALMU COCTUHEHUH U KiIacCUPUKAIMM DPEaKiuid B
HEOPraHUYE€CKOU U OPraHUYECKOU XUMUH.

2.2.2. Y1i1eBO0PO/IbI U UX MPUPOIHbIE HCTOYHUKH

AJIKaHbI. TOMOJIOTUYECKHUIN PANl, U30MEPUS W HOMEHKJIATYpa aJKaHOB. XHWMHUYECKHUE
CBOMCTBAa  aJIkaHOB  (MeTaHa, JTaHAa): TOpPEHHUE, 3aMEIICHHUE, Pa3JIOKEHUE,
neruapupoBanue. [[puymeHeHne ankaHoB HA OCHOBE CBOMCTB.
AJIKeHBbI. DTWICH, €ro TMojydeHue (JAEruApUpOBaHUEM JTaHa, JAENoJMMepUu3aluei
nonudTUieHa). ['omoyiormdyeckuit  psi,  W30MEpHs, HOMEHKJIaTypa  aJKEHOB.
XWUMHYECKHE CBOMCTBA ATUJICHA! ropeHue, Ka4E€CTBEHHBIEC peaxkuun
(oOecriBeunBaHre OpOMHOIM BOJBI W pacTBOpa IEpMaHTaHaTa Kalivs), TUIApaTailus,
nomuMepusanus. [IpuMeHenne 3TuieHa Ha OCHOBE CBOMCTB.
JAuenbl m kaydyyku. [loHdaTHEe O OMEHaxX Kak YrieBOAOPOAAx C JABYMS JBOWHBIMHU
cBsa3amu.  ComnpspkeHHBIE  JHEHBI. XHMHYECKHME CBoWcTBa OyraameHa-1,3 w
u3omnpeHa: oOecuBeunBaHUE OpOMHOM BOJABI M TOJMMEpU3AIUs B  KaydyKH.
HarypanbHbiii U cuHTETHUYECKHE KayuyKu. Pe3nHa.
AJIkMHBI. AtileTusieH. XMMHUUYECKHE CBOMCTBa alleTUJIEHA: TOPEHHE, OOCCIBEUMBAHUE
OpOMHOM BOABI, MNPHUCOCIUHEHUN XJOpOBOJOpoJa u Tuaparauus. [IpumeHeHue
alleTUIICHA HA OCHOBE CBOMCTB. MEXKIIacCOBast U30OMEPHUS C AJIKAJIUEHAMU.
Apenbl. benszon. XuMmuueckue cBoiicTBa O€H30Ja: TOpEHHE, PEAKIUU 3aMEUICHUS
(ramoreHupoBaHue, HUTpoBanue). [lpumenenne OeH301a HA OCHOBE CBOMCTB.
IIpupoaHble MCTOYHMKHU YIJIEBOAOPOAOB. [IpupoaHsblil ra3: cocras, IPUMEHEHUE B
Ka4yeCTBE TOIJIMBA.
Hedts. CoctaB u mepepabotka nedtu. [leperonka nedru. Hedrenpomykror.
Hemoncmpayuu
['openue meTaHa, 3THIIEHA, ALIETUIIEHA.
OTHomIeHne MeTaHa, STHIICHA, alleTUIeHa U OeH301a K pacTBOpaM NEpMaHTaHaTa Kaus
u OpOMHOH BoJIE.
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Ilonydenune STwiieHa peakiued ACTHAPATAllMM 3TAHOJIA, AUETUIIEHA — TUAPOJIU30M
KapOua KajabIlusl.

Pa3noxxenue kaydyka IIpu HarpeBaHWH, WCIBITAHUE NPOAYKTOB pA3JIOKEHUS Ha
HETPEAEIbHOCTb.

Komnekuusa obpasnoB Heptu u HegTenpoaykToB. Komnekuus «KameHHbIM yroiab u
IPOIYKIHUS KOKCOXUMUYECKOTO MPOU3BOACTBAY.

Jlabopamopnwie onvimol

1. O3nakomiieHHE ¢ KOJUIEKIIUEH 00pa3iioB HEPTH U MPOAYKTOB €€ MepepadOTKH.

2. O3HaKOMJICHHE C KOJUIEKIIMEH KayuyyKOB U 00pa3liaMu U3/ACJIUNA U3 PE3UHBI.
Ilpogpunvnvie u npogheccuonanvho 3nauumvle rnemenmuvt cooeprycanus. 11paBuio
B. B. MapkoBuukoBa. Knaccudpukanus u HazHaueHue kayuyykoB. Kmaccuduxarms u
Ha3Ha4YeHUeE pe3nH. BynkaHu3anus Kaydyka.

[lomyuenue amneTwieHa MUPOJIU30M METaHa U KapOWAHBIM crocoboMm. Peakius
MMOJMMEPU3allul  BUHWIXJOpUAa.  [loNMBHHWIXIOpUI W €ro  NpPHUMEHEHHE.
Tpumepuzanus aneTuieHa B 0€H30171.

[Tonsitue 06 skcTpakuuu. BoccTtanoBieHre HUTPOOEH301a B aHWIMH. ['oMonornueckui
psan apeHoB. Tonyosn. HutpoBanue Tosryona. TpoTui.

OcHoOBHbIE HaNpaBJIEHUs IPOMBIIIEHHON MepepadOTKU MPUPOJIHOTO Ta3a.

[TonyTHb HeDTAHOM Ta3, ero nepepadoTKa.

[Ipoueccel MPOMBINIIEHHON NepepabOTKH HePTU: KpeKHHT, pudopMuHr. OKTaHOBOE
quciI0 OEH3MHOB M METAHOBOE YHCIIO TU3EIbHOTO TOIIMBA.

Koxkcoxumuueckoe mponu3BOACTBO U €r0 MPOAYKIHS.

2.2.3. Kucaopoacoaep:xaiiue opraHudeckue coeTuHeHusl
Couprel. Ilonyuenue »sTaHona OpOXKEHHEM TIJIOKO3bl W TUApATallded dSTUJICHA.
['unpokcunpHas rpynna kak GyHKiIuoHanbHad. [ToHsTHE O TpeleabHbIX 0JIHOATOMHBIX
cuprax. XMMHUYECKHME  CBOMCTBA  JTaHOJA:  B3aUMOAECHCTBUE C  HATPHUEM,
o0pa3oBaHHE MPOCTBIX M CIOXKHBIX 3PUPOB, OKUCIEHWE B anpAerui. llpumenenue
JTAaHOJIAa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IOCIEACTBUS I OpPraHu3Ma
YEJI0BEKA U MPENYIPEKICHUE.
['uneprH Kak MOpencTaBUTENb MHOTOATOMHBIX CHUPTOB. KadecTBEeHHasl peakuus Ha
MHOTr0aTOMHbI€ cIUpPThL. [I[prMeHeHue rniepuHa.
®enon. Ousznueckre U XUMUYECKHE CBOMCTBa (heHoa. B3anMmHOoe BiHsIHME aTOMOB
B MoJIeKyJe (eHoda: B3aMMOJEWCTBUE C THUAPOKCUIOM HATpUs U  a30THOU
kucioToit. [Ipumenenue enosna Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonsTue 00 anbJeruaax. AnprernaHas rpymma KaK
¢dbynkunoHanpHass. Dopmanbaerua 51 ero CBOWCTBA: OKUCJICHUE B
COOTBETCTBYIOLIYIO KHUCJIOTY, BOCCTAaHOBJICHUE B COOTBETCTBYIOIIUN CIUPT.

[TonyyeHne anbAETHIOB OKHMCIEHHUEM COOTBETCTBYIOIIMX cnupToB. [IpuMmeHeHune
(opMasbaeruia Ha OCHOBE €TI0 CBOWCTB.

KapoOonoBbie kuciaorbl. [lonstue o kapOOHOBbIX KucioTrax. KapOokcuibHas
rpynna kak (yHKIUOHaNbHasA. ['oMonoruueckuid psii MpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. [lomydeHne KapOOHOBBIX KHUCIOT OKHUCICHHEM allbJeTU/IOB.
XYWMUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOIIME CBOWCTBA C MHHEPAIbHBIMU
KHCIIOTaMU M peakuus srepudukanuu. [IpuMeHeHne ykCcyCHOM KHUCIOTBHI Ha OCHOBE
CBOKCTB. BpICIINE KUPHBIE KHCIIOTHI
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Ha MIpUMEPE NMAITBMUTHHOBOM M CTEAPUHOBOM.
Caoxuble 3¢upsbl u xkupbl. [lonydueHne caokHbBIX 3QUPOB peakiuen dTepuduxaium.
CrnosxxHble 2QUpbl B pupoJie, ux 3HayeHue. [I[puMenenne cioxkHbIX 3(UPOB HA OCHOBE
CBOWCTB.
Kupsl kak cnoxubie 3¢upsl. Kiaccudukanus xupoB. XUMHUECKHE CBONCTBA >KUPOB:
TUAPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [[puMeHEHUE )KUpPOB HA OCHOBE CBOMCTB.
MpsLia.
YraeBoabl. YTieBoAbl, WX KilacCHUpUKALMI: MOHOcaxapujbl (IJI0OK03a, (PpyKTo3a),
nucaxapubl (caxapo3a) U morcaxapubl (Kpaxmall U HeJUIios103a).
['moko3a —  BemecTBO €  JBOWCTBEHHOM  (YHKIMEH —  albJIeruI0CIHpT.
XHUMHUYECKUE CBOMCTBA IIFOKO3bI: OKUCIIEHUE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBIJIEHUE
B cOpOUT, cnupTOBOE OpoxkeHue. [[puMeHenne riatoKo3bsl HA OCHOBE CBOMCTB.
3HaueHHE YIJIEBOJOB B >KMBOM MPHUPOJAE W KU3HMU 4YenoBeka. [loHsaTne o peakuusx
MOJIMKOHJIEHCAIMM M THUAPOJIM3a Ha TMpPUMEpPE B3aUMONPEBPALIEHUN: TJIIOKO3a
<—>TI0JIHCAXapU.
Jlemoncmpavyuu
OxuciieHre cnupTa B aJIbJICTU.
KadecTBeHHBIE pEaKIMM HA MHOIOATOMHBIE CITUPTHI.
PacTBopuMOCTh (peHOMa B BOJIE TPU OOBIYHON TEMIEpaType U HarpeBaHUMU.
KauecTBeHHbIE peak Ha (HEHOIL.
Peakuust cepeOpsiHOrO 3epKaiia ajlbJIerHI0B U TITFOKO3bI.
OxuclieHHe allbJIETUAOB U TJIIOKO3bl B KHUCIOTY C MoMolbio ruapokcuaa meau (1I).
KauectBennas peakust Ha kpaxmai. Komuekuus 3(pupHbIX Mace.
Jlabopamopnuvie onvimaol

1. PacTBOpeHue ruieprHa B BOJIe U B3auMo/ieiicTBue ¢ ruapokcugom meau (11).

2. CBoiiCTBa YKCYCHOM KMCJIOTHI, OOIIIHME CO CBOMCTBAMU MUHEPATBHBIX KHACIIOT.

3. Jloka3aTenbCTBO HEMPEACIBHOTO XapaKkTepa KUAKOTO KHUPA.

4. B3aumoJielicTBUE TJIFOKO3BI U caxapo3bl ¢ Tuapokcuaom meau (11).

5. KauecTBenHnas peakuus Ha Kpaxmai.
Ilpogpunvnsvie u npogpeccuonanvho 3Havumple 31emenmol cooeprcanus. MeTUIOBBIN
CIUPT U €ro UCIOJIb30BAHUE B KAUYECTBE XMMHUYECKOTO ChIpbs. TOKCHMYHOCTh METaHOJA
U TpaBUjia TEXHUKU OE30MacHOCTH Mpu padOTe € HUM. OTWICHIVIUKOIb M €ro
npuMeHeHrne. TOKCHUYHOCTh ATHJICHTJIMKONS W TpaBUJia TEXHUKU OE30MaCHOCTH MpH
pabote ¢ HUM.
[Tonyyenue deHona u3 NPOAYKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA U U3 OEH307a.
[Tomukonnencarust  dopmanpiaeruga ¢ penosoMm B peHoNOPOPMATIBICTUIHYIO
cmoiny. Aueranbaerun. Ilonsitue o keroHax Ha mnpumMepe auneroHa. lIpumeHenue
aleTOHa B TEXHUKE U MPOMBIIUICHHOCTH.
MHoroo0Opa3zue KapOOHOBBIX KHCJIOT (I[aBeJIeBOM KHUCJIOTHl KaK JABYXOCHOBHOM,
aKpUJIOBOM KHUCIJIOTHI KaK HEMpeAeIbHON, OEH30MHOM KUCIOThHI KaKk apOMaTHUECKOM ).
[InenkooOpa3yromue Macia. 3amMeHa >KHUPOB B TEXHHUKE HEMUIIEBBIM CBIPHEM.
CuHTETHYECKHE MOIOIIKE CPEICTBRA.
MomnouHokucnoe OpokeHue ToKo3bl. Kucimomonounsie npoaykTbl. CuiocoBaHHe
kopmoB. HutpoBanue nemntosnossl. [Tupokcunu.

2.2.4. A3oTcoaep:kaniue oprannyeckue coennnenus. [oaumepsl

17



Amunbl. Ilonstue 00 amuHax. AnudaTudyeckue amuHbl, HMX Kilaccuukamus u
HOMEHKJIAaTypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. [lomydyenue aHunMHa wu3

HUTPOOEH301a.
[IpuMeHeHne aHWIMHA Ha OCHOBE CBOWCTB.
AMHMHOKHCJIOTBI.  AMUHOKHUCIOTHI  Kak  amdoTepHble  JU(PYHKIHOHAIBHBIC

OpraHUYeCKUEe COECIUHEHUs. XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT: B3aHMMOJEHCTBUE C
IIeJI0YaMH, KUCJIOTaMU W Jpyr C JApyroMm (peakuus nonukoHaeHcanuu).llentunnas
CBSA3b U TIOJIUIICIITU/IBI.
IIpuMeHeHrne aMIHOKHCIIOT HA OCHOBE CBOMCTB.
Bbeaxku. [lepBuunas, BTopuyHas, TPETUYHAS CTPYKTYpPbI O€IKOB. XMMHYECKHE CBOICTBA
OENKOB: TOpEeHHe, JeHaTypalus, TUAPOJIN3, UBETHhIE peakiuu. buonoruueckue
byHKIIUN OETKOB.
IHonumepsl. benku u nonucaxapuabl KAk OMOMOIUMEDBI.
IlinacTtmaccsl. [Tonyuenue IIOJIMMEPOB peakuuen MOJIMMEPHU3 AL 17}
MOJIMKOHJIEHCAIMU.  TepMOIJIacTUYHbIE U TEPMOPEAKTUBHBIE  IIACTMACCHI.
IIpeacraBuTenu miacTMacc.
BoJsioxkna, ux kiaaccupukanusi. IlomydyeHnue BoOJOKOH. OTAeNbHBIE NPEACTABUTEIN
XUMHUYECKUX BOJIOKOH.
Jlemoncmpayuu
B3aumopericTBrue aMMHuaka M aHWIMHA C COJISTHOU KHCIIOTOM.
Peakuus anniamHa ¢ GpOMHOM BOJIOM.
JlokazaTenbCcTBO HAMMUKA (PYHKIIMOHAIBHBIX TPYIII B pACTBOPAX aMUHOKUCIIOT.
PacTtBOpeHue u ocaxxaeHue OCIKOB.
L{BeTHBIE peakunu OEIKOB.
I'openne nTuubero nepa v WEPCTAHON HUTH.
Jlabopamopnuvie onvimol

1. PacTBOpeHue 6EIKOB B BOJIE.

2. Ob6HapyxeHne 6eTKOB B MOJIOKE M MSICHOM OyJIbOHE.

3. Henarypauusi pacTtBopa Oejika KypUHOTO SHIla CHUPTOM, pPacTBOpaMHu COJiei

TSDKEJBIX METAJUIOB U MIPU HarpeBaHUU.

Ilpakmuueckue 3anamus

1. PemieHue OSKCIEpUMEHTAIBHBIX 3alad Ha UWACHTU(UKAIIMIO OpraHUYEeCKUX

COCIMHEHU.

2. Pacno3HaBaHue MJIaCTMAcCC U BOJIOKOH.
Ilpogpunvnvie u  npogheccuonanvho  3HaAUUMBIE  IIEMEHMBL  COOEPIHCAHUA.
AMuHOKanpoHoBasi kuciioTa. KanmpoH Kak NpencTaBUTENb MOIHMAMHUAHBIX BOJIOKOH.
Hcnonbs3oBanne ruaponu3a OENKOB B  MNPOMBINUIEHHOCTH. [lOAMBUHUIXIIOpHU],
nonurerpadropaTusieH  (TedIoH). deHosnopopManbIeruIHbIE MJ1aCTMAcCCHhl.
Hemnynonn. IIpoMBIIUIEHHOE TTPOU3BOACTBO XMMHUYECKUX BOJIOKOH.
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3. Temsl pedpepaToB (10KJIA10B), UHAUBUIYAIbHBIX POEKTOB.

1. buoTexHoJIOTHs U reHHasl nHxkeHepus: — TexHojorun X XI Beka.

HanotexHonmorusi Kak MPHOPUTETHOE HAIpaBJICHHWE pAa3BUTHS HAYKA U

npousBojicTBa B Poccuiickonn denepannn.

CoBpeMeHHbIE METObI 00€33apaKUBaHUS BOJIBI.

AnnoTponusi METaJuIoB.

Kuznb u gearensHocts . . Menaeneena.

«Ilepuonnyeckomy 3akoHy OyJyliee HE TPO3UT pa3pyLICHUEM. ..»

Cunres 114-ro anemenTa — TpuyM@ pOCCUNCKUX (HUUKOB-SICPIIUKOB.

W3oronsl Bogopoaa.

. Micnonp3oBanne paguoakTUBHBIX M30TOMIOB B TEXHUUECKUX IIETISX.

10 PenTrenoBckoe M3aydeHne U ero UCTOJIb30BaHUE B TEXHUKE U MEIUIIMHE.

11.11na3mMa — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

12. AmopdHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana OKpY Karolen Cpenibl oT XUMHYECKOTO 3arpsi3HEHUsI.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arPsI3HEHUST OKPY KAIOIICH CPeIbl.

14.TIpumeHnenue TBEpIOro U razoo0pazHoro okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO PKpaHa OT XUMHUECKOTO 3arps3HCHHS.

16.'pyboaucniepcHbie  CHCTEMBI, HUX KJIacCUPUKalUg ¢ HUCHOJb30BAHUE B
npoeccCuoHaNbHOM NESITEIbHOCTH.

17.KocMmeTuueckue reiu.

18.IlpumeHenune cycrneH3uid u SMyJIbCHIA B CTPOUTENIBCTBE.

19.Munepaibl U TOpHBIC TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

20.PactBopsbl Bokpyr Hac. TUIIbI pacTBOPOB.

21.Bopa kak peareHT U cpejia JjIsi XMMHUYeCKOoro mpoiiecca.

22.Ku3nb u aestensHocTh C. AppeHunyca.

23.Bxiiaq, OTEYECTBEHHBIX YYEHBIX B pPa3BUTHE TEOPUHU DIEKTPOIUTHUECKON
JUCCOLIMAIIIH.

24.Y cTpaHeHue )KeCTKOCTH BOJIbI HA TIPOMBIIUICHHBIX TPEIMPHUITHSIX.

25.CepHast KUCIOTa — «XJIe0 XUMUUYECKOU MPOMBILIIEHHOCTIY.

26.Vcnonp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUIHOTO MPOGUIIS.

27.OKcUIbI U CONTU KaK CTPOUTENBHBIE MaTepHAIIbI.

28.WcTopus rurca.

29.IToBapeHHas CONb KaKk XUMHUECKOE ChIPhE.

30.MHoronukuii KapOOHAT KalbIHsl: B IPUPOJE, B IPOMBIILICHHOCTH, B OBITY.

A

©ONDUIAW
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31.Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

32.BupTtyanbHo€e MOAETUPOBAHUE XUMUYECKUX MTPOLIECCOB.

33.D5eKTPOIU3 PaCTBOPOB IIEKTPOIUTOB.

34.271eKTpOan3 pacIuIaBOB JIEKTPOIUTOB.

35.IIpakTrueckoe npUMEHEHUE ANEKTPOIIU3A: paduHUpOBaHUE,
raJibBaHOIJIACTUKA, TaJIbBAHOCTETHS.

36.Mcropust mosiydeHus ¥ MPOU3BOJICTBA aTIOMUHMSL.

37.2NEeKTPOTUTHYECKOE MOTyYeHUE U padhUHUPOBAHUE MEIH.

38.Ku3np u gesarenpHOCTS [, JIPBH.

39.Ponp MeTanmoB B HCTOpMM  4eJOBeuecKOW  nmBuiu3auuu. HMcropus
OT€UECTBEHHOW  4epHOMl MeTtammyprud. COBpEeMEHHOE METaLTypruuecKoe
MIPOU3BOJICTBO.

40.Ucropus OTEUEeCTBEHHOM IBETHON MeTaTypruu. Poib MeTaasioB M CIUIaBOB B
HAyYHO-TEXHUYECKOM IpOTpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alIUTHI OT KOPPO3HUHU.

42.VnepTHbIE WK OJaropoJIHbIE Ta3bl.

43.Posxaro1iye coJii — rajoreHbl.

44 VicTopus MIBEJCKON CITUYKHU.

45.VicTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTAHUUECKON XUMUHU.

46.Ku3ub u nesrenbHocTh A. M. ByTtiieposa.

47.BuTanusm U ero Kpax.

48.Porlb  OTEYECTBEHHBIX YyUYCHBIX B CTAHOBJICHHMM W Pa3BUTHH MHUPOBOU
OPTraHUYECKON XUMHH.

49.CoBpeMeHHbIE TIPEICTABICHHS O TEOPHH XUMHUYECKOTO CTPOSHHS.

50.Dxonmornyeckue acmeKThl UCTIOIB30BAHUS YTIIEBOAOPOTHOTO CHIPHSI.

51.OxoHOMUYECKHE ACTICKTBI MEXTyHAPOJIHOTO COTPYIHHYECTBA o
WCIIOJIb30BaHUIO YTJIEBOJOPOIHOTO CHIPHSI.

52.Uctopusi OTKPBHITHA W Pa3paOOTKH Ta30BBIX U HEQPTIHBIX MECTOPOXKICHUU B
Poccuiickon ®enepanmm.

53.XuMHs YIIEBOJOPOTHOTO CHIPhS U MOsI OyayIas nmpodeccus.

54.Y11eBo10pOIHOE TOITUBO, €T0 BUbI U HA3HAUCHHUE.

55.CuHTeTHYECKHE KaydyKH: UCTOPUS, MHOTOOOpa3ue U MEePCIICKTUBBI.

56.Pe3nHOTEXHUYECKOE MPOU3BOJCTBO U €ro pojib B HAYYHO-TEXHUYECKOM
nporpecce.

57.CBapo4HO€ MPOU3BOICTBO U POJIb XMMHUH YTIICBOIOPOIOB B HEM.

58.Hedbth w® ee  TpaHCHOPTHpPOBKA  Kak  OCHOBAa  B3aMMOBBITOJIHOTO
MEXIIYHAPOJHOTO COTPYAHHUYECTBA.
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4. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCHUILIAHBI

4.1. O0beM y4eOHOM TMCHUILIMHBI U BUJbI Y4eOHOI padoThl (04HOE OT/IeJIeHne)

Bup yueOHoii padoTsl

Oo0BeM 4acoB

OYHOC

MakcumanbHas yyeOHass Harpys3ka (Bcero) 177
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 118
B TOM YHCIIE:

nabopaTopHbIe PabOTHI 12
MPAKTUYECKHUE 3aHITUS 1

MPaKTHYECKUE pabOThI 7

KOHTPOJIbHBIC PAaOOTHI 2

KypcoBas paboTa (IIpoeKT) (eciau mpeaycCMOTPEHO) -
CamocrosiTe/ibHasi padoTa cTy/eHTa (BCero) 59
B TOM YHCIIE:
CocraBrieHue Mpe3eHTaIuit 10
CocraBneHrue KpoCcCBOP/IOB 10
CocraBieHue TeCcToB 12
CocraBieHne cXeM-KOHCIIEKTOB 4
PedeparuBnas padora 5
OKCcKypcun 9
[TpoexT ¢ ucnonb3oBaHueM HHPOPMALIMOHHBIX TEXHOIOTHH 9
ATTecTanus no JUCHUILIHHE /3
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5. TeMmaTnyeckoe NJAHUPOBAHME YUeOHOH TMCHUILINHBI « XuMHsD» 10 npodeccun 23.01.09 «KMammHUCT JTOKOMOTHBA» (0YHOE OTAeIeHUE)

Makc. KoJsm4yecTBO ayJUTOPHBIX 4YaCOB
yueo.
CamocrosiTesbHast TpakTHueckie
HaumeHoBaHme pa3/ie/ioB M TeM | Harpyska padora cryaeHTa Teoperuueckoe (ceMumapcKue) u KypcoBoe
cryacuTa (1ac) Beero o0yueHue JabopaTopHbie NMPOEeKTHPOBAHME
(aac) 3aHATHA
Beenenne 2 2 2
Paznes 1. O6mas un 105 35 70 60 10
HeOpraHu4vecKkasi XuMus
Tema 1.1. OcHOBHBIE IOHATHS U 6 2 4 4 -
3aKOHBI XUMHUHU
Tema 1.2. Ilepnonnueckuii 3aK0H U
NepuoaruIecKas cucrema
XUMHUYECKUX 3JIEMEHTOB 6 2 4 3 1
JA.N.MenneneeBa u CTpoeHUE
aToMa
Tema 1.3. Ctpoenue BemiecTBa 9 3 6 5 1
Tema 1.4. Bona. PacTBopsl. 9 3 6 5 1
DNEKTPOIUTHYECKAS AUCCOLUALINS
Tema 1.5. Knaccuduxarms
HEOPraHUYECKNUX COEAMHEHNUN U UX 25,5 8,5 17 14 3
CBOMCTBA
Tema 1.6. Xumuueckue peakiuu 28,5 9,5 19 17 2




Tewma 1.7. MeTaiuibl 1 HEMETAILIBI 21 7 14 12 2
Pazjien 2. Opranuyeckasi XuMusi 70 24 46 36 10
Tema 2.1. OCHOBHBIE NOHSATHS

OpPraHUYECKON XUMUU U TEOpUs 16,5 5,5 11 10 1
CTPOEHHUS OPTaHUYECKUX

COEMHEHHI

Tema 2.2. YrneBogopoas! v ux 14 5 9 8 1
MPUPOIHBIE UCTOUHUKH

Tema 2.3. Kucnopon conepsxaniue 225 75 15 11 4
OpraHUYEeCKHEe COCTUHEHUS

Tema 2.4. AzoTconepxariue

OpraHUYECKUE COCAMHEHUSI. 17 6 1 ! 4
[Tonumepst

Bcero mo qucuuniinHe 177 59 118 98 20




6.XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOI /1esiTeJIbHOCTH CTY1€HTOB

Coaep:xkanue XapakTepuCTHKA OCHOBHBIX BH/IOB 1eSITEJIbHOCTH CTYJA€HTOB
00y4eHus (Ha ypoBHE Y4eOHBIX JeiiCTBHI)

Ba:xxueiimmue YMeHue [aBaTh OIpPEACICHHE M ONEPUpPOBATh CIEAYIOIIUMHU
XHMHYECKHe XUMHUYECKUMH TIOHSITUSAMH: BEIIECTBO, XUMHUUYECKUW DIIEMEHT,
HOHSITHS aToOM, MOJIEKyJla, OTHOCUTEJIbHBIE AaTOMHAs W MOJICKYJIsApHas

Macchl, WOH, aJUIOTPONHS, M30TOMbI, XUMHUYECKas CBS3b,
AIEKTPOOTPUIIATENILHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCIICHHUS,
MOJIb, MOJISIpHAsE Macca, MOJISIpHBIA 00BEeM Tra3000pa3HbIX
BEILIECTB, BEIIECTBA MOJEKYISIPHOTO H  HEMOJIEKYJISIPHOTO
CTPOCHUS, pacTBOpHI, AIEKTPOJIUT u HEBJIEKTPOJIUT,
AIEKTPOIUTHYECKAS JIMCCOIHAIINS, OKHUCITUTEIb u
BOCCTAHOBUTEIb, OKHUCJIEHHE M BOCCTAaHOBJICHHE, TEILIOBOM
addekT peakuuu, CKOPOCTh XHUMHYECKOM peakluu, Karalus,
XUMHUYECKOE PaBHOBECUE, YIJIEPOIHBIN CKeeT, (QyHKIHMOHATbHAS
rpyImnmna, i30MepHs, FTOMOJIOTHS

OCHOBHBIC 32AKOHBI
XUMUH

@opMyIMPOBAaHUE 3aKOHOB COXPAHEHMS MACChl BELIECTB W
IIOCTOSIHCTBA COCTABA BEILECTB.

YcTaHOBKA MPUUYMHHO-CIIEACTBEHHON CBA3U MEXKAY COJIEPKAHUEM
ATUX 3aKOHOB M HAMMMCAHUEM XUMHUYECKUX (POPMYI U ypaBHEHHI.
YcTaHOBKAa  3BOJIIOUMOHHOM  CYIIHOCTH  MEHJECIEEBCKOM U
COBpPEMEHHOU (OpPMYJIMPOBOK Tiepuoandeckoro 3akoHa J[. W.
MenpneneeBa. OOBsicHeHHWE (PU3UYECKOTO CMBICIA CHUMBOJIMKH
NepuoANYECKOM  Tabmuiel XumMuyeckux aiementoB J[. U
MenzeneeBa (HOMEPOB AJIEMEHTA, IEPUOJA, TPYIIIbI) U YCTAaHOBKA
MPUYUHHO-CJIEACTBEHHON CBSI3M MEXIYy CTPOCHUEM aromMa |
3aKOHOMEPHOCTAMHU  HU3MEHEHHS  CBOMCTB  JJIEMEHTOB W
00pa3oBaHHBIX UMU BEIIECTB B MEpUOAaX U Ipymmax.
XapakTepucTrKa JIEMEHTOB MaJIbIX U OOJBIINX MEPHUOJIOB M0 UX
noJjiokenuio B [leprnoanueckoii cucreme JI. 1. MenneneeBa

OcHoBHBIE TEOpHUH
XUMUH

YcTaHOBKAa 3aBUCHUMOCTHM CBOMCTB XUMHUUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIINX UX XUMUYECKUX DJIEMEHTOB.
XapakTepUCTUKa BAXHEWIIUX TUIIOB XUMHUYECKHX CBSI3€U U
OTHOCUTEIBHOCTH JTOW THUMOJOTUU. OOBICHEHHE 3aBUCUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBA W CTPOECHUS KPUCTALINYECKHUX
PEIIETOK.

DopMyJIMPOBKA OCHOBHBIX TTOJIOKECHU TEOPUU
AIEKTPOJUTUYECKON NUCCOLMAIMA W XapaKTEPUCTHKA B CBETE
OTOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coequHeHur. @DOpMyJIMPOBKA OCHOBHBIX II0JIOKEHUH TEOpUHU
XUMHYECKOTO  CTPOCHUS  OpPraHUYECKUX  COCAUHEHUH U
XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB
OPraHuYEeCKUX COCAUHEHUN




Ba:xxueiiimue
BelIeCTBA H
MaTepHuaJbl

XapakTepucTuKa COCTaBa, CTPOCHMS, CBOWMCTB, TOJYyYEHUS H
npuMeHeHus BaxxHenmux MetauioB (IA u Il A rpynm, anroMuHus,
’Keje3a, a B ECTECTBEHHOHAy4YHOM Mpoduie U HEKOTOphix d-
AJIIEMEHTOB) U UX COEUHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHHS, CBOMCTB, TIOJYyYECHUS H
npuMeHeHus: BaxkHeimmx Hemetaios (VI A, VIIA, VIA rpynn,
a Takke azoTa u docdopa, yraepoaa U KpeMHHs, BOJOPOIA) U UX
COCTMHEHUM.

XapakTepucTuKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJYYCHUS W
MPUMEHEHUSI BaKHEUIIIMX KJIACCOB YIJIEBOJAOPOAOB (AJKaHOB,
[UKJIOATKaHOB, AaJKeHOB, AQJIKMHOB, apeHOB) W UX Haumbojee
3HAQYMMBIX B HAPOJIHOXO35UCTBEHHOM IJIaHE MPEICTaBUTENCH.
AHaJIOTMYHAas XapaKTepUCTUKA BAXKHEHIIIUX NPE/ICTAaBUTENEH
JPYTUX KJIACCOB OPTaHUYECKUX COEAUHEHUI: METAaHOJIa U ATAHOJIA,
CJIIOXHBIX 3(DUPOB, )KUPOB, MbLI, aTbACTUIOB (HOpPMATIBIETHIOB U
aleTanbleruaa), KETOHOB (aleToHa), KapOOHOBBIX KHUCJIOT
(YKCYCHOM  KHCJIOTBI, JJIi €CTECTBEHHOHAy4YHOTO  MPOQUIIs
MpEACTaBUTENCH JAPYrHX KJIACCOB KHCIOT), MOHOCAaXapuioB
(TJTI0KO3BI), JUcCaxapuIoB (caxapo3bl), MoJucaxapuaoB (Kpaxmaia
U 1IeJUTIOJIO3BI), aHWJINHA, aMUHOKHUCIIOT, OEIKOB, UCKYCCTBEHHBIX
Y CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, MJIACTMACC

Ku3HEeHHBIN MUK
KJeTKH

O3HaKOMJIEHHE C KJIETOYHOW TEOPUEN CTPOEHUS OPTaHU3MOB.
YMeHue caMOCTOSTENIBHO HCKAaTh JI0Ka3aTelbCTBA TOTO, YTO
KJIETKa — DJIEMEHTapHAas *KUBasi CHCTEMA U OCHOBHAsI CTPYKTYPHO-
(GYHKIIMOHAJIbHAs €IMHUIA BCEX JKUBBIX OPraHU3MOB

XUMHYECKHUH A3BIK
M CUMBOJINKA

Hcnonb3oBanue B yueOHOM U podhecCuOHATBHOU eI TeTbHOCTH
XUMHUUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3Banne u3y4eHHBIX BELIECTB 110 TPUBUAIBHOW  WIIH
MEXIYHApPOJIHOW HOMEHKIATYpE M OTPAKEHUE COCTaBa ITHUX
COCIMHEHU C TMOMONIbI0 XUMHUYEeCKUx ¢Gopmya. OTpaxeHue
XAMHUYECKUX MPOILIECCOB C TMOMOIIBIO YPaBHEHUM XHWMHUYECKUX
peakuui

XuMH4ecKue
peakuumn

OOBbsiCHEHHE CYITHOCTH XMMHUYECKUX MpoiieccoB. Knaccudukanus
XUMHYECKUX PEAKIUN 10 pa3M4YHbIM NPU3HAKAM: YHUCIY H
COCTaBy TNPOJAYKTOB M PEAreHToB, TeIIOBOMY 3 (deKTy,
HampaBlieHUIO, (a3e, HAIUYUIO KaTauM3aTopa, W3MEHEHUIO
CTETCHEN OKUCIICHUS JIEMEHTOB, 00pa3yIOLINX BELIECTBA.
VYcTaHOBKa MNPU3HAKOB OOLIET0 M PA3IMYHOTO B THUIOJOTHUHU
peakuuii i1 HEOPraHWYECKOM M OPraHWYEeCKOW XUMHH.
Knaccudunukanuss BemecTB M MPOLECCOB C TOYKH 3PEHHUS
OKHUCJIEHUS-BOCCTaHOBJIEHHsI. COCTABIICHHE YPABHEHUIN peaKuid

C TIOMOIIBIO METOoAa DJEKTpOHHOro OanaHca. OObscHEHHE
3aBUCUMOCTH CKOPOCTHM XMMHYECKOM pEaKIUU U TOJOKECHHUS
XMMHYECKOTO pPAaBHOBECHUS OT Pa3IMUYHBIX ()aKTOPOB




XuMuuyecKui BpinosHeHne  XMMHUYECKOTO  AKCIEPUMEHTa B IOJHOM
IKCHEPHMEHT COOTBETCTBHH C MpaBUIaMU O€30MMaCHOCTH.
HaGmronenue, ¢pukcaius 1 onMcaHue pe3yIbTaTOB IPOBEACHHOTO
HKCIICPHUMEHTA
XumMnyeckas [IpoBeneHue CaMOCTOSITEIIbHOTO MOMCKa XHMHUYECKOU
nHpopManus uHQOpMAIIMU C  HWCIOJIL30BAHUEM  PA3JMYHBIX HCTOYHUKOB

(Hay4HO-TIOMYJIAPHBIX M3/JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  Mutepnera).  Mcnosb3oBaHME ~ KOMIIBIOTEPHBIX
TEXHOJNOTHH  Juisi  00pabOTKM W TepeJayd  XUMHUYECKOH
uH(GOpPMAIIUK U €€ MIPEICTABICHHS B PA3TUYHbBIX (Popmax.

PacuéTtnl o
XHMHYECKHM
(popmynam u
YPaBHEHHUSIM

YcranoBka 3aBUCHMOCTH MEXITY Ka4eCTBEHHOU 17}
KOJIMYECTBEHHOM CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOIIECCOB.
Pemenune pacdeTHbIX 3aJa4 MO XUMHUYECKUM (QopMylnaMm H
YPAaBHEHUAM

HpopuiabHoe u
npo¢ecCHOHAIBHO
3HAYMMOe
coJeprKaHue

OOBbsicHEHNE XUMUYECKUX SIBJICHUHN, IPOUCXOIAIIUX B IPUPOJIE,
OBITY U Ha POU3BOJICTBE.

OnpeneneHue  BO3MOXKHOCTEM ~ NPOTEKAHMS  XHMHUYECKHX
IIPEBPAILECHAN B PA3JIMYHBIX YCIOBUSX.

CoOmroeHne mpaBuil 3KOJOTHYECKH TPAMOTHOTO IOBEACHHS B
OKpYKarouIen cpee.

OneHka BIUSHUA XUMUYECKOT0 3arps3HEHUs] OKpYKarollel cpebl
Ha OpraHU3M YeJOBEKa U APYTUE KUBbIE OPTraHU3MBbI.

CoOmronenrie mpaBuil 0€30MacHOr0 OOpalleHUsi ¢ TOPOYUMHU U
TOKCUYHBIMH BEIIECTBAMHU, JIAOOPATOPHBIM 000PYT0BAHUEM.
[loaroToBKa pacTBOPOB 33JaHHOM KOHILIEHTpAallUU B OBITY M Ha
IIPOU3BOJICTBE.

Kputnueckas oreHka T0CTOBEPHOCTH XUMHUYECKON HH(POPMAIINH,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB




7.Y4e0HO-MeToAuYeCcKoe
N maTepuajibHO-TeXHHYECKOE o0ecnedeHne
IIporpaMMbl y4eOHOM TUCHMILIIMHBI
«XuMUA»
OcBoeHue paboueld mporpaMMbl Y4eOHOH NUCHUIUIMHBI «XUMUS» MPEANoIaract
HaJIMYUE B TEXHUKyME KaOMHETa XUMHUHU C JlabopaTopuel U 1abopaHTCKON
KOMHAaTOH, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEUUTh CBOOOAHBIA JOCTYI
B MHTepHeT BO Bpems yueOHOTO 3aHATHS U B IEPUO]] BHEYUYECOHON AESITENbHOCTU
O0yJaroITIXCsl.
[lomemenne KaOuHeTa YIOBJIETBOPSIET TpeOOBAHUIM CanurapHo-
AMUAEMHUOJIOTHYECKUX mpaBuil M HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HAaCTOSUIMX TPEOOBAHUSX, B
TOM YHUCJE CINEUNATU3UPOBAHHON Y4eOHOW MeOenbl0 M CpeICTBAMH OOy4YEHUs,
JOCTaTOYHBIMM Ui BBINOJHEHHMs] TPEOOBaHMN K YPOBHIO IOJATOTOBKHU
oOydJarommxcs.
B coctaB yueOHO-METOOUYECKOTO M MATE€pUAIbHO-TEXHUYECKOTO OCHAIICHUS
KaOMHeTa XUMHUHU BXOJST:
- MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;
- HaTypajbHble OOBEKTHI, MOJEIH, MNPUOOPBI M HAaOOpbl M THOCTAaHOBKHU
JEMOHCTPALIMOHHOTO U YYEHUYECKOT O IKCIIEPUMEHTA;
- IEYaTHBIE CPEJICTBA O0YUEHUS;
- IEPEYHU OCHOBHOM U JIONOJIHUTEIbHON Y4eOHOU TUTEpaTyphl;
- OubnMoTeyHsbI QoHS.



8.0cHoBHaA JqUTEpaTypa
JIns nmpenonaBarens
- I'abpuensn O.C., OctpoymoB U. I'.. Xumus my1s npodeccuii U crienuaibHOCTEH
TeXHUYEeCKOoro mpoduiisi : yueOHuk - M. : M3natenbckuil LEHTp «AKaaeMus»,
2013. - 256 c.,
- Epoxun HOM. Xumus : 3amaum u ynopaxHeHus: ydeO. mocobue - M.:
N3parenbckuil HeHTp «Akagemus» 2012.
- TI'abpuensa O.C., JlpicoBa I'.I'. Xumusa. Kaura mis mpenonmaBatens: y4eOHO-
MeToanudeckoe rmocoodue — M.: M3gatenbckuil neHTp «Akagemus», 2012.
- 'a6puensa O.C., OctpoymoB WN.I'., Cnaako C.A., JopodeeBa H.M.; mox pen.
O.C. T'abpuensna. M. : U3parensckuit HeHTp «Akaaemus», 2013.
- T'abpuenssn O.C., JlpicoBa I'.I'. Xumus B Tectax, 3ajavyax MU YHpaKHEHUAX:
y4ueOHOe mocodue JUisl YUpexaeHu cpeaHero npodeccuoHaibHOro o0pa3oBaHus-
M.: U3narensckuii neHTp «Akagemus» , 2014.- 224 c.
JIns cTtyieHToB

- T'abpuensn O.C., OctpoymoB U. I'.. Xumus mis npodeccuii U crienuaibHOCTEH
TeXHUYECKOTro mpoduiisi : yueOHuk - M. : M3natenbckuil LEHTp «AKaaeMus»,

2013. - 256 c.,

8.1. Pexomenayemas suTeparypa
labpuenan  O. C., Ocmpoymos H. I Xumus  nnsa  npodeccuid U
CHEIUATBHOCTEH TEXHUYECKOTO MPOPUI: YICOHUK IS CTY. YIPSKISHUN Cpel.
npo@d. oopazoBanus. — M., 2014.
L'abpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u Op. Xumus s
npodeccuii M CHENUATBHOCTEW €CTECTBEHHOHAYYHOro Mpoduiis: y4eOHUK st
CTY.I. YUpEKJIeHUH cpe. npod. odpazoanus. — M., 2014.
L'abpuensn  O. C., Ocmpoymos M. I Xumus ans  npodeccuit. u
CHEIUATBHOCTEH COIMAIbHO-9KOHOMUYECKOTO M TyMaHUTapHOTO Mpoduei:
YYeOHUK IS CTyJ. yUpekIeHu cpen. mpod. oOpazoBanms. — M., 2014.
Labpuensn O. C.,Ocmpoymos U. I'., Cnaoxoe C. A.,/lopogeesa H. M. IIpakTuxym:
y4e0. mocodue i CTy 1. yupexaeHui cpel. mpod. oopazoBanus. — M., 2014.
Labpuensn O. C., Ocmpoymos HU. I'., Craoxoe C. A. Xumus: mocobue s
noarotoBkn kK  EI'D: yueb. mocobuwe mis CTyA. YupekIeHui cpein. mpod.
obOpazoBanus. — M., 2014.
Labpuenan O. C.JIvicosa I'. I'Xumus. TecTbl, 3amauu U YyHpaXHEHUS: yueO.
nocobue i CTy/. yupexaeHui cpea. mpod. oopazoBanus. — M., 2014.
Epoxun IO. M., Kosanesa HU. b. Xumus nis npodeccuit U CrenuaibHOCTEH
TEXHUYECKOTO W ECTECTBEHHOHAYYHOTO mpoduiacii: y4eOHMK JUIsl  CTY/I.
yupexaeHuil cpen. npod. obpazoanus. — M., 2014.
Epoxun FO. M. Xumus: 3agaun ¥ yOpakHEHUs: ydeO. mocoOue s CTYy..
yupexaeHuit cpea. nmpod. oopazosanus. — M., 2014.
Epoxun FO. M. COOpHHK TECTOBBIX 3aJaHUN MO XWUMHH: y4ebd. mocoOue s
CTYI. YUYpeXIeHui cpen. mpod. oopazoanus. — M., 2014.



Epoxun FO. M. KoBanesa M. b. Xumus ans npodeccuid u crenuanbHOCTEH
TEXHUYECKOTO Mpoduisi. DIEKTPOHHBIN YUeOHO-METOUYECKUN KOMIUIeKe. — M.,
2014.
Cnaokos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H. Xumus
Uit npodeccuit UM CHEIUANbHOCTEH TEXHUYECKOro mnpoduis. DJIEKTPOHHOE
NpUIOKEHUE (NEKTPOHHOE yueOHOE U3/IaHue) IS CTYI. YUpPEeKACHUHN cpell. mpodd.
obpazoBanus. — M., 2014.

8.2. UnTepHeT-pecypcehl
www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbI TOPEDY).
www. hemi. wallst. ru (O0pa3oBarTeIpbHBINA CANT JUIA IIKOJIHHUKOB « XUMUI ).
www.alhimikov.net(O6pa3oBaTebHBIN CAUT JIJIs ITKOJIHHUKOB).




IIpoHyMepoBaHO, MPOLIHYPOBAHO
‘M CKPEIUICHO NeYaTbio .7~

( agigams ELitt)

NALCrr2 08




