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1. HIOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma  001meoOpa3oBaTeNbHOW  y4eOHOW  JAMCIMIUIAHBI
OV .07 «Xumusi» npeaHazHadeHa i u3ydeHus xumun B kojuiemke JKKX ATTACY,
peanu3yronieM 00pa3oBaTelbHYI0 MPOrpaMMy CpeIHEro 0011ero oopa3oBaHus B Ipe-
Jierax OCBOCHMsI OCHOBHOM mpodeccroHanbHOM o0paszoBarenbHol nporpamMmbl CITO
(IITTKPC) Ha 6a3e 0cHOBHOTO 00IIEr0 00pa30BaHus MPU MOJATOTOBKE KBATH(UIIUPO-
BaHHBIX pabouuXx, ciyxammux, mo npodeccuu no npodeccun CIIO 23.01.03 ABro-
MEXaHUK BXOllyl0 B ykpynHeHHYyro rpynny 23.00.00 «TexHuka U TEXHOJIOTUH
HA3€MHOTO TPAHCIIOPTAay.

Pa6ouas nmporpamma paspadorana ¢ yuerom ®I'OC cpennero obuiero oopaso-
BaHus (mpuka3z MunoOpHayku Poccuu ot 29.12.2014 r. No1645), tpe6oBanuit ®I'OC
cpenHero npo¢ecCHOHaIBFHOTO 00pa30BaHus ISl peaan3allid OCHOBHOM mpodeccu-
OHaJIbHOUM oOpasoBarenbHON Tporpammbl CITO Ha 6aze ocHOBHOTO 001IEro 0opaso-
BaHMS C MOJYYEHUEM CpeJHero oodiero oopa3zoBanus, (pekoMeHaoBaHo dDenaepanb-
HBIM TOCYIapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepabHbIi HHCTUTYT pas-
BUTHUS 00pazoBaHus» oT 21 utonsa 2015 r.)

ConeprkaHue MporpaMMbl HAMPaBIICHO Ha IOCTHKEHHUE CIICTYIONINX 1eJIei:

- (opMupoBaHue y 00Yy4aIOIIUXCS YMEHHUSI OIICHHMBATh 3HAYMMOCTh XHUMHUYE-
CKOT'O 3HAHMS JIJIS1 K&KJIOTO YEJI0OBEKa,

- hopMHpOBaHUE Y 00YUYaAIOIIUXCS IIEJIOCTHOTO MPEICTABICHUSI O MUPE U POJIU
XUMHUH B CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHPA; YMEHUS
OOBSACHATH OOBEKTHI U MPOILECCHl OKPYKAIOLIEH TEHCTBUTENBHOCTU: IPUPOAHOM, CO-
ITUATLHOM, KYJIBTYPHOH, TEXHUICCKON CPEIbl, — HCIIONB3YS IS ATOTO XUMUYECKUE
3HAHWS;

- pa3BUTHE Y OOYYAIOIINXCS YMEHUHN pa3nndaTh (PaKThl U OIEHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUACTh UX CBS3b C KPUTCPUSMHU OICHOK U CBSI3b KPUTEPHEB C
OTPENICICHHOW CUCTEMOU IIeHHOCTeH, (HOopMyIUpoBaTh U OOOCHOBBIBATH COOCTBEH-
HYIO TIO3UIIHIO;

- proOpeTeHre 00yJarouMMHUCS OIbITa Pa3HOOOpPA3HOW NEeITeTbHOCTH, TO-
3HAHMS U CAMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIHLHOE 3HAUYCHUE
JUTSL Pa3JIMYHBIX BUJOB JCSITEIBHOCTH (HABBIKOB pEIIEHUs MPOOIeM, PUHSATHUS pellie-
HUM, TIOWCKA, aHaiu3a W 00paboTku WHOOpMAIMU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB M3MEPEHUH, COTPYIHMUYECTBA, OE30MAaCHOrO OOpallleHHs C BEIIECTBAMHU B
MTOBCETHEBHOM KU3HM ).

B pabGoueii mporpaMMe KOHKPETU3UPYETCS COMEpPIKaHUE MPEAMETHBIX TEM, J1a-
&Tcs pacnpenesieHue yaeOHbIX 9acoB MO TeMaM JUCITUILUTHHBI U MOCIEA0BATEIbHOCTh
U3Y4YeHHUs] TeM C YYETOM JIOTMKHA Y4YeOHOro Mpoliecca, BO3PAaCTHBIX OCOOEHHOCTEN
oOyyaromumxcs, mpohecCUOHATBLHON HaNPaBJIEHHOCTH.

B mporpammy BKIIOYEHO cOjAEprKaHWE, HAMpaBlIEHHOE Ha (OPMHUPOBAHHUE Yy
CTYJICHTOB KOMIICTCHIIUN, HEOOXOMUMBIX 1Ji1 kadecTBeHHoro ocoeHus I[ITTKPC
CIIO na 6a3e 0OCHOBHOTO 00IIeTO 00pa30BaHMS C MOTYYECHUEM CPEIHETO 001Iero 00-

pa3oBaHUs, TPOTPAMMbBI TMOATOTOBKH KBAIU(PHUIIMPOBAHHBIX Pa0OUMX, CIYXKAITUX
(ITIIKPC).



Pabouas mporpamMmma oOpa3zoBaTebHON Y4eOHON AMCHUIIMHBI BKIIIOYAET: 00-
Y0 XapaKTepPUCTUKY y4eOHOM AMCUUIUIMHBI, MECTO Y4eOHOW NUCIUILIUHBI B yueO-
HOM IIJIaHe, Pe3yJIbTaThl OCBOCHUS YU€OHOW MUCIMILUIMHBI — JINYHOCTHBIE, METAIPe/I-
METHBbIE, IPEeAMETHBIE, CO/IepKaHnue 00pa3oBaTeIbHON yueOHON MUCIMITIMHBI, TeMa-
TUYECKUH IJIaH 00pa30BaTENbHON y4eOHOW AMCHUIUIMHBI, Y4eOHO-METOIMYECKOe U
MaTepHaIbHO-TEXHUYECKOe 0becrieueHre NporpaMmMbl yu4eOHOM JUCIUTUIINHBL.

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUTIJIMHBI
OV .07 «XUMMUSI»

XuMus — 3TO HayKa O BEIIECTBAX, UX COCTABE U CTPOCHUH, CBOMCTBAX U TMpe-
BpAIICHUAX, 3HAYCHUN XUMUIECKUX BEIIECTB, MAaTEPUATIOB M TIPOIIECCOB B IIPAKTHIE-
CKOM JI€SITEIBHOCTH YEIOBEKA.

Conepxanue oo6mieoOpazoBaTeabHol yueOHoU qucuuruinabl OJ16.07 « Xumus»
HaIlpaBJICHO Ha YCBOEHHUE OOYYaIOIIUMHUCS OCHOBHBIX IOHSATHN, 3aKOHOB U TCOPUM
XUMUHU; OBJIAJICHUE YMEHUSIMH HAOII0/IaTh XUMHUYECKHUE SIBJICHUS, MPOBOJINUTH XUMHU-
YECKHI IKCIIEPUMEHT, TPOU3BOJIUTh pacyeThl HA OCHOBE XUMHUYECKUX (OpPMYI Be-
IIIECTB U YPAaBHCHUIN XMMHUYECKUX PEaKITUH.

B nporecce nzyuenust Xumum y oOy4aromuxcs pa3BUBAIOTCS TTO3HABATEIbHbIC
WHTEPEChl W HHTEIIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIIHBHOM
PUOOPETEHMUS 3HAHUI M0 XUMHUU B COOTBETCTBHHU C BO3HUKAIOIIMMU KU3HCHHBIMU
po0sIeMaMu, BOCIIUTHIBACTCS OCPEKHOE OTHOIICHUS K TIPUPOC, TOHUMAaHUE 3710pO-
BOTO o0pas3a >KW3HHU, HEOOXOAMMOCTH TPEIYNPEKACHUS SBICHUN, HAHOCSIINX BPE.
3I0POBBIO U OKpYsKaroreit cpene. OHM OCBaMBAIOT MPUEMBI TPAaMOTHOTO, O€30TIaCHO-
T0 HWCIOJIh30BaHUS XMMHUYECKHX BEIIECTB M MATEpPHAJIOB, NMPUMEHSIEMBIX B OBITY,
CEJIbCKOM XO3SIICTBE M Ha MPOU3BOICTBE.

[Ipu cTpyKTypHpOBaHHH coOJiepKaHusg 00Ieco0pa3oBaTeILHON YyueOHOH auC-
IUTUTAHBL JUTsI TpOo(ecCHoHaIbHBIX 00pa30BaTENIbHBIX OPTraHU3alldi, PeaaTu3yIOIINX
o0pa3oBaTeIbLHYIO MPOrpaMMy CpeHero odiero oopa3oBaHus B MpeeaaXx OCBOCHUS
I[TTKPC CIIO nHa 6a3e oCHOBHOTO 0011ero 00pa3oBaHusl, YYUTHIBAIACh OOBEKTHB-
Hasl PeaIbHOCTh — HEOOJBIION 00bEM YacOB, OTHYIICHHBIX HA M3YyUYCHHE XUMHUU H
CTpEeMJICHHE MaKCHMaJIbHO COOTBETCTBOBATh HACSAM pa3BUBaroIiero ooydenus. [lo-
ATOMY TEOPETHYCCKHE BOIIPOCHI MAaKCUMAJILHO CMEIIEHBI K Hauajay W3y4eHHS JTHCIIHU-
IUTMHBI, ¢ TEM YTOOBI MOCIAEAYIOMMA (aKTHUCCKHI MaTepHall pacCMaTpUBAJICS Ha
OCHOBE U3YUYEHHBIX TEOPHI.

Peanuzanus neMyKTUBHOTO TIOIX0/1a K U3YUCHHUIO XUMUHU CTIOCOOCTBYET pa3BH-
THIO TaKUX JIOTHYCCKHUX ONEpAIMii MBINUICHUS, KaK aHAJIN3 M CHHTE3, 0000IIeHNE U
KOHKpETH3aIlUsl, CPABHCHHUE M aHAJIOTHS, CHCTEMAaTH3aIus U KilacCu(DUKAIUs 1 JIp.

N3yuenne xumMuu B MpodeCCHOHANBHBIX 00pa30BaTEIBHBIX OpTraHU3AIMIX, Pe-
AMM3YIOMINX 00pa30BaTEIbHYIO MTPOrpaMMy CPEIHETo 001Iero oOpa3oBaHus B Mpee-
nax ocBoernus IITIKPC CIIO na 6a3e oCHOBHOTO 00IIero 00pa3oBaHMs, HUMEET CBOU
O0COOEHHOCTH B 3aBUCUMOCTH OT MPpoduJis mpodeccHoHambpHOT0 00pa3oBaHusl. ITO BbI-
pakaeTcs B COJICp)KaHMM OOyYCHHS, KOJMYCCTBE YACOB, BBIJACISICMBIX HA M3yYCHHUE
OTJICIIBHBIX TE€M MPOrPaMMBbI, TIIyOMHE X OCBOCHHS O00YyYaloIMMUCS, 00beMe M Xa-



paKkTepe MPAaKTUYECKUX 3aHSATUH, BUJAAX BHEAYAUTOPHOM CAMOCTOSITEIHHOU PabOTHI
CTYJI€HTOB.

[Tpu ocBoenuu npodeccuit CIIO Texunuueckoro npoduss npodeccuoHaTbHOTO
o0Opa3oBaHUs XUMHS U3ydaeTcs Oosiee yriryOaeHHO Kak poduiabHas yueOHas TUCITH-
TUTHHA.

Crneunduka u3ydeHUs: XMMUU TPU OBJIAJACHUU NMPOPECCUIMU TEXHUYECKOTO
npoduiis oTpaskeHa B Kaxaou TeMe pasaena «ColepkaHue y4eOHOW NUCIUILTAHBD) B
pyopuke «lIpodunbabie U nMpodhecCHOHAIIBHO 3HAYUMBIE AJIEMEHTHI COICPKAHUS.
OTOT KOMIIOHEHT pealiu3yeTcsl MPU UHIUBUIYaJIbHONW CaMOCTOSITEIbHON paboTe 00y-
yaromuxcs (HanucaHuu pedepaToB, MOJATOTOBKE COOOLIEHUM, 3alIUTE MPOEKTOB), B
npoiiecce yueOHOU JeATeIbHOCTH MOJI PYKOBOACTBOM IpenoAaBatesis (BbIINOIHEHUN
XUMHUUYECKOTO AKCIEPUMEHTA — JIA0OPATOPHBIX OIMBITOB U MPAKTUYECKUX padoT, pe-
IIEHUU NMPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33]1a4).

B mporiecce nzydeHus XuMHUM TEOPETUUYECKUE CBEIEHUS JTOMOIHSIOTCS J€MOH-
CTpalUSIMU, JTAOOPATOPHBIMU OTMBITAMH M TPAKTUYECKUMHU 3aHATUSIMU. 3HAYUTEIILHOE
MECTO OTBOJIUTCA XUMHUUYECKOMY IKCIEpUMEHTY. OH OTKpBIBAE€T BO3MOXKHOCTh (Hop-
MHUPOBaTh Yy OOYYAIONIMXCS CIEIHMANIbHBIE MPEIMETHbIE YMEHHUs: paboTaTh C Belle-
CTBaMH, BBITIOJIHITH MPOCThIE XUMHUUYECKHUE OTBITHI, YUYUTh O€30MaCHOMY U KOJIOTH-
YECKM IPaMOTHOMY OOpAIICHHIO C BEIIeCTBAMH, MaTEpHUaIlaMU U MPOIECCaMU B OBITY
Y Ha IIPOU3BO/ICTBE.

Jlns opraHuzanMyd BHEAYJIUTOPHOM CaMOCTOSITEILHOM pabOThl CTYJIEHTOB
MpEJCTaBIICH NMPUMEPHBIN MepeueHb pedepaToB (AOKIAIO0B), HHANBUIYATBHBIX MPO-
€KTOB.

B npornecce m3yueHus XUMUM BaXXHO (POpMHUPOBaTh UH(OOPMAIIMOHHYIO KOM-
NETEHTHOCTh OOy4aromuxcs. [103ToMy npu opranuzanuu caMoCTOATENbHON padOThI
HEOOXOIMMO AKLUEHTUPOBATh BHHMAaHHE OOY4YalOIIMXCA HA MOUCKE MH(pOpMaluu B
cpenctBax maccmenna, utepHeTe, yueOHOM U CieMAIbHON JIUTEpaType ¢ COOTBET-
CTBYIOIIUM O(QOPMIICHUEM U TIPE/ICTABIICHUEM PE3YJIbTaTOB.

N3yuenune obGmeoOpazoBaTenbHoi yueOHOM maucturmiiabel OY .07 «Xumus»
3aBepIlaeTcs MoABeACHUEM UTOTOB B opMme nudpepeHIIMpOBaHHOTO 3aUeTa B pam-
KaX MPOMEXKYTOUYHOW aTTecTaluu CTylIeHTOB B mpouecce ocBoeHus [IIIKPC CIIO
¢ mostydeHuemcpeanero oomiero oopazosanus (ITTKPC).

3. MECTO YYEBHOM JUCIHMIIJIUHBI B YYUEEHOM ILIAHE
Vueonas mucummianHa OJ]b.07 «Xumus» sBisgeTcs 0a30BOM JUCIATLIMHON
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW mMpodeccuoHaabHON 00pa30BaTeIbHOM
IIPOrpamMMbl CpeaHEro npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILETO
oOpa3oBaHus ¢ noiydeHueM cpensHero oOmero odpaszoBanus (IIIIKPC) ¢ yuerom
tpedoBanuit ®I'OC CIIO u npodus nmpodeccuoHaTbHOr0 00pa3oBaHus.

4. PE3YJIBTATBI OCBOEHHUS YYEBHOM JUCIIUILJINHBI
OcBoenue coaepxanus yaeOnon aucrumumasl OY (.07 «Xumus», obecreun-
BaeT JOCTIKECHUE CTYJACHTAMHU CIICTYIONINX Pe3yabTaTOB:



JIUYHOCHHbBIX:

JI1 4yBCTBO rOpJIOCTH U YBaXKEHUSA K UCTOPUU U JOCTHKEHUSM OTE€UECTBEHHOMN
XUMUYECKON HayKH; XMMUYECKH T'PaMOTHOE MOBEACHUE B MPOQPECCHOHAIBHON Jesi-
TEJIBLHOCTH U B OBITY MPU OOpAILEHUH C XUMUYECKUMHU BEIIECTBAMH, MaTepUaIaMu U
MIPOLIECCAMU;

JI2 TOTOBHOCTB K IIPOJOJKEHUIO 00Opa30BaHusl U MOBBIIICHUS KBaTU(UKAIIUKI B
n30paHHON MpodecCuOHaTBHON NESITeIbHOCTH U 0ObEKTUBHOE OCO3HAHHUE POJIU XU-
MUYECKUX KOMIIETCHIIUN B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOW HAyKH M
XUMHUUYECKUX TEXHOJOTHM i1 MOBBIIIEHUS COOCTBEHHOTO MHTEJUICKTYaJIbHOTO pas-
BUTHS B BEIOpaHHON TIPO(ECCUOHATLHON A TEIbHOCTH;

MemanpeomemHmbix:

M1 wucnosnb30BaHUE PA3IUUYHBIX BUJIOB MO3HABATEIIBHOM AEATEIIBHOCTU U OC-
HOBHBIX MHTEJUIEKTYaJIbHBIX ONepanui (MMOCTaHOBKM 3ajlauu, (pOpMyIMpOBaHUS TH-
MOTe3, aHajlu3a M CUHTE3a, CpaBHEHUS, 0OOOIICHUS, CUCTEMAaTU3alluH, BBISBICHHUS
MPUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (HOPMYJIHUPOBAHUS BBHIBOJIOB)
JUIS. PEIIEHUs] MOCTaBJICHHOW 3aJauM, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmro/IeHrs, HAYYHOTO SKCIIEPUMEHTA) JIsi U3YUYCHHS Pa3IUYHBIX CTOPOH XUMHYeE-
CKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS
B IIpodecCuoHaANIbHOM cdepe;

M2 ucnosib30BaHUE PA3IMUYHBIX UCTOUHUKOB JJISI TTOTYUYCHHS] XUMUUECKON HH-
dbopmaiuu, yMEHHE OLICHUTh €€ JOCTOBEPHOCTH ISl JOCTHXKEHUSI XOPOIIUX Pe3yJib-
TaTOB B MPO(PECCUOHANIBHOM cdepe;

npeoMemHbIX:

IT1 cdopmupoBaHHOCTH NMPEACTABICHUN O MECTE XMMUU B COBPEMEHHOM Hayu-
HOU KapTHHE MHUpA; MOHUMaHUE POJIU XUMHUHU B (POPMHUPOBAHUU Kpyro3opa v GyHK-
MOHAJIbHOM IPAMOTHOCTH Y€JIOBEKA JJIsSl PEIICHUS IPAKTUYECKUX 3a/1aY;

[12 BnageHue OCHOBOMOJATAIOIIMMHU XWMHYECKUMH MOHATHSIMU, TEOPUSIMHU,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJb30BaHUE XUMUUYECKON TEPMHHOJIO-
ruer ¥ CUMBOJIMKOM;

[13 BrajieHre OCHOBHBIMU METOJAMU HAYYHOI'O MO3HAHUSI, UCIOJIb3YEMBIMU B
XUMUU: HAOIIIOICHUEM, OTTUCAaHUEM, H3MEPEHUEM, DKCIIEPUMEHTOM; YMeHHEe oOpabda-
THIBaTh, OOBSICHATH PE3yJIbTaThl MPOBEICHHBIX OMBITOB M JENaTh BHIBOJBI; TOTOB-
HOCTb U CIIOCOOHOCTH MPUMEHSATH METOJbl MO3HAHUS MPHU PEIICHUH MPAKTUYECKUX
3a1ay;

[14 copMupoBaHHOCTH YMEHUS J1aBaTh KOJWYECTBEHHBIE OLICHKU U MPOU3BO-
JIUTh PacyeThl 0 XUMHUUYECKUM (POpMyJIaM U YPaBHEHUSIM;

I15 Brnanenue mpaBuUiaMu TEXHUKH O0€30MACHOCTH MPU UCTOJIb30BAHUM XHUMHU-
YECKHUX BEIIECTB;

I16 copmMupoBaHHOCTH COOCTBEHHOM IMTO3HMITUH 110 OTHOIICHUIO K XUMHUYECKOM
uH(pOpMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.



5. COJJEP’KAHUE YYEBHOM JJUCITUIIJINHBI
BBenenue

HayuHnble MeTOIbI MO3HAHUA BELIECTB U XUMUYECKUX SIBJIICHHI. Poib skcriepu-
MEHTa U TEOPUH B XUMHUU. MOJEIUPOBAHUE XUMHUUYECKUX MPOLIECCOB. 3HAUCHUE XU-
MUU TP OCBOCHUU CTPOUTEIBLHBIX MPOQECcCuil.

1. O6mas u HeopraHuyecKas XUuMHUsI
OcHogHble NOHAMUSL U 3AKOHbL XUMUL.

OcHoBHbIe noHATHA XuMHH. BemectBo. Atom. Moinekyna. XUMHYECKUI
aneMeHT. [IpocThie u ciokHbIE BelecTBa. KaueCTBEHHBIN U KOJTMYECTBEHHBIA COCTAB
BEIECTB. XUMHUUYCECKHE 3HAKH B (PopMysibl. OTHOCHTEIIbHBIE aTOMHAs M MOJIEKYJISP-
Has Macchl. KonnuecTBo BelecTna.

OcHoBHBbIe 3aKOHbI XUMHMH. CTexHOMETpHUs. 3aKOH COXPAHEHHUSI MACChl Be-
IIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB MOJICKYJSAPHOW CTPYKTYpPbl. 3aKOH
ABoOrajzipo u cCieAcTBUs U3 Hero. PacueTHble 3a1a4 Ha HAXOKJICHUE OTHOCUTEIBHOMN
MOJIEKYJISIPHOM MAaccChl, OMPEAECICHUE MAaCCOBOM JOJHM XUMHUYECKHX 3JIEMEHTOB B
CJIO’KHOM BEIIIECTBE.

JemoHcTpanuu

Mopenu aToMOB XMMUYECKUX 3JIEMEHTOB.

Mopenu MOJIEKYJT TPOCTHIX U CIOKHBIX BEIIECTB (IIIApOCTEPIKHEBBIE).

Kosnekiust mpoCThIX U CI0KHBIX BEIIECTB.

IIpogpunvnvie u npogheccuonanvbrHo 3HavuMble 3J1EMEHMbL COOEPHCAHUA. AT-
JIOTPOIHBIE MOAU(UKAIIUMK yriiepoJa (anMas, rpadur), Kucaopoaa (KUCIopo, 030H),
0JioBa (cepoe u O6esoe 0JI0BO).

llepuoouueckuti 3axkon u Ilepuoouueckas cucmema XUmMU4ecKux 21emMeHmos /J.

U. Menoeneesa u cmpoenue amoma.

Hepuoanyeckuit 3axon /{. U. MenaeneeBa. Otkpoitue /J[. 1. MenneneeBpim
[Tepuoanyeckoro 3akoHa. [lepuogudeckuii 3akoH B popmynuposke 1. 1. Mennenee-
Ba. [lepuoanueckas Tabinila XUMUYECKHUX JIEMEHTOB — rpaduyeckoe 0TOOpakeHHe
nepuoImyeckoro 3akoHa. CTpyKTypa NepUOIUYeCcKO TaOIuIbl: Mepuosl (Majbie U
OombIIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAS).

Crpoenne atoma u Ilepunogudecknii 3axkon [I. M. MengeneeBa. ATom —
CJIoXHast yacTuia. Sapo (mpoTOHBI U HEUTPOHBI) U ANIEKTpOHHAsE 0bomouka. M30To-
nbl. CTpOCHHE AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MaJibiIX nepuojioB. Oco-
OCHHOCTHU CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB OOJIBIIINX MEPHUOJIOB
(mepexoaHbIX AeMeHTOB). [loHATHE 00 opOUTaANsX. S-, p- U d-opOuTaU. DIEKTPOH-
HbIe KOH(UTYypalluu aTOMOB XUMHUYECKUX AeMeHTOB. CoBpeMeHHas (hopMyJIUpOBKa
[Teprnoanueckoro 3akoHa. 3HaueHue Ilepuoanueckoro 3akona u [lepuoanyeckoit cu-
cTeMbl XuMuueckux seMeHToB JI. M. MenpeneeBa s pa3BUTUS HAYKU U TTOHUMa-
HUSI XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu

Pazmuunbie popmer Tlepuoguyeckoit cucreMbl xumudeckux siementoB 1. U.
Menpeneena.

Jlabopamopnbwiii onvim

MopenupoBanue nocrpoenus Ileproaudeckoi TaOMUIBI XUMUYSCKUX JJIEMEH-
TOB.



IlIpogpunwvnsvie u npogheccuonanvno 3nauumole 31emenmol cooeprcanus. Pa-
JTIMOAKTUBHOCTh. Vcnonb30BaHMe pagMOaKTUBHBIX M30TOMOB B TEXHUYECKUX LIETISX.
PeHTreHOBCKOE M3IIyYEHHE U €T0 MCIIOJIb30BaHUE B TEXHUKE U MeauluHe. Moaenu-
POBaHME KaK METOJ MPOTHO3UPOBAHMS CUTYAI[MU HA MPOU3BOJACTBE.

Cmpoenue gewjecmaa.

HNonnas xummnyeckas cBsizb. KaTnonsl, ux oOpazoBaHue U3 aTOMOB B pe3yJib-
TaTe Mpolecca OKUCICHUs. AHHOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yjbTaTe Mpo-
1ecca BOCCTaHOBIJICHUs. MIOHHAs CBA3b KaK CBSI3b MEXAY KaTHOHAMU U AaHHMOHAMH 32
CUET AMEKTPOCTATUUECKOTO MpUTsHKeHus. Kinaccudukaius HOHOB: 1O COCTaBY, 3HAKY
3apsia, HATMYUIO TUApaTHON oO0omouku. MoHHbIE KpucTamueckue pemerku. CBoii-
CTBa BELIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKON PEIIETKU.

KoBanenTtHass xumMmuuyeckasi cBsi3b. MexaHu3M 00pa3oBaHUS KOBAJIECHTHOMH
CBsI3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). DIEKTPOOTPULIATENIbHOCTh. KOBaIeHT-
HbIE TIOJISIPHAS ¥ HEMOJSIpHAs CBsI3U. KpaTHOCTh KOBAJICHTHOU CBA3U. MOJEKYISIpHBIE
U aTOMHBIE KpHUCTAUIMYECKHE pemeTku. CBOMCTBA BEIIECTB C MOJEKYJSIPHBIMUA U
ATOMHBIMU KPUCTAIUNTMYECKUMHU PELIETKaAMU.

Meraanunueckas cBsi3b. MeTajuinuecKkass KpUCTAUIMYECKAs] pEUIETKAa U Me-
TaJUIMYECKasi XUMHUUYecKas CBA3b. Du3nyeckre cBONCTBA METAIIIOB.

ArperaTHbie COCTOSIHUSI BelIeCTB H BOJOPOAHAA CBSA3b. TBEpIOE, )KUIKOE U
razoo0pasHoe coctosiHus BelecTB. Ilepexon BemiecTBa U3 OJHOTO arperaTHoro co-
CTOSIHUSA B Ipyroe. BomopoaHas CBA3b.

Yucrsie Bemecrsa U cmecu. [lonsarre o cmecu BemecTB. ['oMoreHHsie u re-
TeporeHHble cMecu. CoctaB cMecei: 00beMHas U MaccoBast A0 KOMIIOHEHTOB CMe-
cH, MaccoBas A0Js npumecend. JucnepcHeie cucreMsl. [loHsiTHE O nuUcniepcHO cH-
creme. JlucnepcHas ga3a u nucniepcuonHas cpeaa. Knaccudukanuus AuCHepCcHbIX CH-
CTEM.

HHemoncmpauuu

Mojenb KpUCTAUIMYECKON PELIETKH XJIOPUIA HATPHUSL.

Mogenu KpUcTaNIMYeCKUX PelIeToK anMasa, rpadura.

OO0pa3ibl pa3IMuHBIX JUCHEPCHBIX CUCTEM: SMYJIbCUMN, CYCIIEH3UH, a’sp030JIeH,
resie v 3051€eH.

Koaryssanus.

Jlabopamopnsie onvimot

[IpuroroBneHue cycrnen3un kapOoHaTa Kainplus B Boje. [lonyuenue smynbcuu
MOTOPHOT'O WJIM PACTUTENBHOIO Maca.

O3HaKOMJIEHHE CO CBOMCTBAMM IUCIIEPCHBIX CHCTEM.

Ilpoghunvnuvie u npogheccuonanvho 3nauumple 31emenmol cooepiicanus. 11o-
JSPHOCTh CBSI3M M MOJISIPHOCTH MoJieKyJbl. Konpencauus. Texkyudects. Bosronka.
Kpucrammmzanus. Cydnumanus u necyoauManus. AHoManuu (pU3N4eCKuX CBOWCTB
BoAbl. JKuakue kpuctaiiel. MuHepaisl U TOPHBIE MOPOJBI KAK MPUPOJIHBIE CMECH.
OMyJNbCUH U CYCIIEH3UU. 3011 (B TOM uHcie a’3po3oiu) u renu. Koarymsauus. Cune-
pesuc.

Booa. Pacmeopwi. Dnekmponrumuieckas Ouccoyuayusi.



Boxa. PacrBopnl. PacrBopenue. Bona kxak pactBopurens. PactBopumocTh
BellecTB. HachlllleHHbIE, HEHACBIIIEHHBIE, TTEPECHILICHHBIE PACTBOPHI. 3ABUCUMOCTD
PacTBOPUMOCTHU ra30B, KUJAKOCTEH U TBEP/bIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOTO BEILECTBA.

JJIEKTPOJIUTHYCCKAA TUCCOUMALMSA. DICKTPOIUTHI U HEIJEKTPOIUTHL. DJIEK-
TPOJIUTHYECKAs AHCCOLMAnUsg. MeXaHU3Mbl SJEKTPOIUTUYECKOW THCCOLMAIUU IS
BEILIECTB C PA3JIMYHBIMU THUNAMU XUMUYECKOW CBSI3U. CTENEHBb 3JIEKTPOIUTUYECKOM
nuccounanu. CuiibHble U cla0bie AIEKTPONUThL. OCHOBHBIE MOJIOKEHUSI TEOPUU
ANEKTPOJUTUYECKON Aucconnanvu. KucioTel, OCHOBaHUS U COJIM KAK 3JICKTPOJIUTHI.

HHemoncmpayuu

PacTtBOoprMOCTBE BEIECTB B BOJIE.

PacTBopenue B BoJ€ CEpHOM KUCIIOTHI U COJIEH aMMOHUS.

OO6pa3ibl KpUCTAUIOTUAPATOB.

HcnbiTanue pacTBOPOB 3JEKTPOIUTOB U HEANEKTPOJIMTOB HA MPEIAMET JUCCO-
IUALKNHA. 3aBUCUMOCTb CTETIEHU AJIEKTPOJIUTUYECKON JUCCOUALUA YKCYCHOU KHCIIO-
ThI OT pa30aBJICHUS pacTBOpa.

Ilpakmuueckaa paboma Nel:

[IpuroToBneHue pacTBOpa 3aJaHHON KOHIIEHTPALUU.

Ilpoghunvhvie u npogheccuonanvno 3nauumsle r1emenmsol cooeprcanus. Pac-
TBOpEHHE KaK (hU3UKO-XUMHUYECKUU Tporiecc. TermoBbie 3¢ hEKTh MpU pacTBOpE-
Hun. Kpucramnoruaparsl. Pemenue 3amad Ha MacCoBYIO OO0 PaCTBOPEHHOTO Be-
niectBa. [IpuMeHeHne BoAbl B TEXHUYECKHUX IeisX. JKECTKOCTh BOJBI U CIOCOOBI
ee ycTpaHeHus. MUHepaIbHbIE BOJIBI.

Knaccugurayusa neopeanuueckux coedunenuii u ux ceoucmaa.

Kuciaorsl u ux cBoiicTBa. KHCIOTBI KaK 31€KTPOJIUTHI, UX KIAcCU(DUKALUS 110
Pa3IMYHBIM MPU3HAKAM. XUMHUYECKUE CBOMCTBA KUCIOT B CBETE TEOPUU BJIEKTPOJIU-
THYecKor nucconmanui. OcoOCHHOCTH B3aUMOJICHCTBHS KOHIICHTPUPOBAHHOM cep-
HOM ¥ a30THOM KHUCIOT ¢ MeTayiaMu. OCHOBHBIE CITOCOOBI TIOTyUE€HHSI KUCIIOTHI.

OcHoBaHus U uX cBoiicTBa. OCHOBAaHUS KaK dJIEKTPOJIUTHI, UX Kiaccuduka-
LU 110 Pa3JIMYHBIM MPU3HAKAM. XUMUYECKHME CBOMCTBA OCHOBAaHUMN B CBETE TEOPUU
AIEKTPOJIUTHYECKON Auccouranuu. Pas3noxxeHne HepaCTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TTOJIYYEHHUS] OCHOBAHHIM.

Coumm u ux cBoiictBa. Conu Kak 31eKTpoauThl. Cojii CpeaHUE, KUCTBIE U OC-
HOBHbIE. XMMHUYECKHUE CBOMCTBA COJIEM B CBETE TEOPHUM SJIEKTPOJIUTHUYECKON TUCCO-
nuanuu. CriocoObl MOTYyUYEHHS COJICH.

I'maponus conen.

Oxkcuapl U ux cBoiictBa. CosieoOpasyromue U HecoJaeo0pa3yroue OKCHUIbI.
OcHoBHbIE, aMPOTEPHBIC U KUCIOTHBIC OKCHJIB. 3aBUCUMOCTh XapaKTepa OKCHa OT
CTENIEHU OKHUCJIEHUS 00pa3ylolllero ero Meramia. XUMHUYECKHE CBOMCTBA OKCHJIOB.
Ilony4yeHne OKCHUIOB.

HHemoncmpayuu

B3aumonericTBre a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOT C METallja-
MU.

['openue docdopa u pacTBOpeHHE MPOTYKTAa TOPEHHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHIA.
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HeoOpaTtumpblit Tuaponn3 kapOuaa Kanablys.
OOpatuMblii THAPOIIU3 COJIEH PA3TUYHOIO THUIIA.
Jlabopamopnwie onvimot
HcnbiTanne pacTBOPOB KUCIOT UHAUKATOPAMHU
B3anmoneiicTBUE METAILIOB ¢ KUCIOTAMM.
B3anmoneiicTBUE KUCIOT ¢ OKCHAAMU METauIoB. B3auMonencTBUE KHCIOT C
OCHOBAHUSIMH.
B3anmonencTBre KUCIOT € COISIMH.
HcnbiTanue pacTBOPOB MIETOYEN HHAUKATOPAMH.
B3anmonenicTBre Menouen ¢ COIAMM.
PaznoxeHnne HepacTBOPUMBIX OCHOBAHUU
B3anmoneiicTBre conel ¢ METAIIAMH.
B3aumopericTBre coseit Apyr ¢ Ipyrom.
['maponus cosiet pa3IMyHOro TUMA.

Ilpoghunvnvie u npogheccuonanvruo 3nauumole remenmol cooeprycanus. Ilpa-
BUJIa pa30aBlICHUs] CEpHON KHUCIOTHI. Vcmonp3oBaHME CEpHOM KHUCIOTHI B MPOMBIIII-
JeHHocTU. EnKue menodn, uX HMCHOJIb30BAHUE B IMPOMBIIUICHHOCTH. [alieHas u
HeralieHasl U3BeCTh, X NMPUMEHEHUE B CTpOoUTEIbCTBE. ['unc u anedactp, rurncona-
nue. [lonsatue o pH pactBopa. Kucnornas, menodnasi, HeWTpaiabHasi cpelia pacTBO-
POB.

Xumuueckue peakyuu.

Knaccupukauusas xuMudeckux peakunuil. Peakunn coeauHeHUs, pasiioxkKe-
HUs, 3amenieHus, oomeHa. Katanutuueckue peakiuu. OO0paTumbie U HEOOpATUMBIE
peakuuu. DK30TEPMUUYECKUE U IHAOTEPMUYECKHUE peakuuu. TernoBoid 3Pdekt xu-
MHYECKUX peakuuii. TepMOXUMHYECKNE YPABHEHHS.

OKucIuTeIbHO-BOCCTAHOBUTEIbHBIEC peakuuu. CreneHb okuciaeHus. Okuc-
JUTENb U BOCCTaHOBJIEHHE. BoccTaHoBUTEND U OKKCIIeHHE. MeTo 3JIeKTpOHHOTO Oa-
JIJaHCA JJIsl COCTaBJIEHUS YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHM.

CkopocTb xumHnuyeckux peakuuii. [[oHsATHE O CKOPOCTH XMMHUYECKUX pPEAK-
M. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIMM OT pa3IMyHbIX (aKTOPOB: MPU-
pPOABI PEArHPYIOIIMX BEIIECTB, UX KOHLIEHTPALHUH, TEMIIEPATYPHI, TOBEPXHOCTU CO-
IIPUKOCHOBEHUS U UCITOJIb30BaHUS KAaTaIN3aTOPOB.

O0paTumMocTh XUMHUYecKHX peaknuii. OOpaTuMbie 1 HEOOPATUMBIE PEAKITUH.
XUMHUYECKOE PABHOBECHUE U CIIOCOOBI €70 CMEIIEHUS.

Hemoncmpayuu

[Ipumepsl HEOOpPATUMBIX pEaAKIMi, UAYIIUX ¢ 00pa30BaHUEM OCaJKa, Ta3a WU
BO/IBL.

3aBUCUMOCTBH CKOPOCTH PEaKIIMU OT MIPUPOAbl pEArUPYIOIIUX BEIIECTB.

B3aumoneiicTBe pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMH THOCYIb(dara
HaTpUs Pa3IMYHON KOHIIEHTPAMU U TEMIEPATypPHI.

3aBUCHUMOCTh CKOPOCTH XMUMHUYECKOW pEaKUUU OT MPUCYTCTBUSA KaTajln3aTopa
Ha IPUMEPE Pa3JI0KEHUs MEPOKCUIA BOJIOPOAA C MOMOIIBI AUOKCUAA MapraHua u
KaTanasbl.

Jlabopamopnuie onvimot

Peaknus 3ameniennst Meu )eje30M B paCTBOPE MEAHOTO Kyliopoca.
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Peakuuu, naymue ¢ oOpazoBaHHEM OCa/iKa, ra3a WK BOJBIL.

3aBUCHUMOCTh CKOPOCTH B3aHUMOJICVCTBUSA COJISTHOM KHCIIOTHI C METaJIaMUA OT
WX TIPUPOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJICUCTBHUS LIMHKA C COJITHOM KHUCJIOTOH OT €€
KOHILICHTPAI1U.

3aBUCUMOCTh CKOPOCTH B3auMoeicTBust okcuaa meau (I1) ¢ cepHoit kucinoroi
OT TeMIIEPaTypHI.

Ilpoghunvuvie u npogheccuonanvho 3Hauumvle INEMEHMbL COOEPHCAHUA.
[TonsiTue 00 3neKTposM3e. DIEKTPOIN3 PACIIABOB. DIIEKTPOIU3 pacTBOPOB. DIIEK-
TPOJIUTHYECKOE MOJYYEHUE aMtOMUHUs. [[pakTHueckoe NMpUMEHEHUE AIEKTPOJIN3A.
["anpBanomacTuka. I'anpBanocrerus. PagunupoBanne nBeTHbix MeramioB. Kara-
mu3. I'oMorenHele U rereporeHHble katanu3atopbl. [IpomoTopel. KaTtanutnueckue
anbl. Uarubutopsl. [Ipon3BoICTBO aMMuUaka: ChIpbe, anmnaparypa, Hay4yHble TPUH-
100500138

Memannvl u nememalivl.

MeTtasibl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpUCTaUioB. Pu3nueckue CBOM-
cTBa MeTayioB. Kiaccuduxaius MeTaJIOB MO pa3IuYHbIM MpHU3HAKAM. XUMUYECKUE
CBOMCTBa METAJUIOB. DJEKTPOXMMHYECKUN DS HANpsDKEHUM MeTauioB. Mertaio-
tepmusi. OO1me crnocoObl nonyyeHus: MmetayioB. [loustue o metamwrypruu. [Tupome-
TaJUTyprusi, THAPOMETAILTYPrUsl U 35ieKTpoMeTautyprusi. CIuiaBbl YEPHBIE U [IBETHBIE.

Hemeraniabl. OcobeHHOCTH cTpoeHHs aTOMOB. HemeTamisl — npocTbie Bellie-
CTBa. 3aBUCUMOCTb CBOMCTB T'JIOTEHOB OT WX IOJIOKEHUS B MEPUOIUUYECKON CHUCTE-
Me. OKHCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT
MX TIOJIOKEHUS B PALY AIEKTPOOTPULIATETLHOCTH.

HHemoncmpauuu

Konmaexuus meTannos.

B3aumozeiicTBue MerayuioB ¢ HemeTtaiamu (keies3a, IIUHKA W aTIOMHHHS C
cepoit).

['openune meTamios

Komnexuus Hemerasnios.

['openue nHemeramios (cepsl, hocdopa, yris).

BriTecHeHre MeHee aKTHUBHBIX TaJIOT€HOB M3 PAaCTBOPOB UX coJiel Oojee ak-
TUBHBIMU TAJIOT€HAMH.

Komnekuu npoaykuuii CUIMKaTHOM MpOMBINUICHHOCTH (cTekia, dapdopa,
(asiHCa, HIeMEeHTa pa3IMYHbIX MapoK U Jp.).

3akaJika ¥ OTIYCK CTaJju.

O3HaKOMIIEHHE CO CTPYKTYypaMH ceporo u 0enoro yyryHa. PacnoznaBanue pyn
xKeresa.

Ilpakmuueckue padbomuoi:

Ne 2. Tlomy4yenue, coOupanuie u pacrio3HaBaHHUE Ta30B.

No 3. PemieHue skcriepuMeHTAIbHBIX 3a/1a4.

Ilpoghunvnvie u npogeccuonanvno 3nauumvie 31eMeHMbl COOEPIHCAHUAL.
Koppo3us mMeTamioB: XUMUYECKAsT U AIEKTPOXUMUYECKASI. 3aBUCUMOCTh CKOPOCTH
KOPPO3UH OT YCIOBHUM OKpyKaromien cpeabl. Kinaccudukamms Koppo3un MeTajjioB
M0 pa3IMYHBIM npu3HaKaM. CrocoObl 3aUTh METAIIOB OT KOPPO3UH.
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[TpousBoacTBo yyryHa u cranu. [lomydyenue HemeTaioB (ppakMOHHOW MEPEroH-
KON JKHJKOIO BO3yXa M DJIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB JJIEKTPOJIUTOB.
CunukaTtHasi IPOMBIIIIEHHOCTh. [IpON3BOICTBO CEPHON KUCIIOTHI.

2. Opranuyeckas XuMus
OcHogHble NOHAMUS OP2AHUYECKOU XUMUU U TNEOPUSL CMPOEHUSL OPSAHUYECKUX
CcOeOuHeHUll.

Ipeamer oprannyeckor xumuu. [IpupoiHbIe, HCKYCCTBEHHBIE U CUHTETUYE-
CKHE€ OpraHnyeckue BemiecTBa. CpaBHEHHME OPraHUYECKHUX BEUIECTB C HEOpraHU4Ye-
CKMMH. BalleHTHOCTb. XMMHYECKOE CTPOCHUE KaK IMOPAIOK COEAUHEHUS aTOMOB B
MOJIEKYJIBI 110 BAJIEHTHOCTH.

Teopusi crpoenusi opranudeckux coennnenuit A. M. byraeposa. OcHOB-
HBIC TTOJIOKEHUS TEOPUH XUMHUYECKOTO cTpoeHus. M3omepus m uzomepsl. Xumude-
ckue (GopMyJIbI B MOJEITH MOJIEKYJ B OPTaHUYECKOW XUMUMU.

Kunaccupukanusi opranudeckux BemecTB. Kiaccuduxaius BeiiecTB 1o
CTPOEHUIO YTIEPOJIHOTO CKeJeTa U HaNM4Kio (yHKIMOHAIBHBIX Tpynn. ['omomnoru u
romosorusi. Havana nomenkiarypst IUPAC.

Knaccupukanus peakuuii B OpraHudeckoil xumuu. Peakunn npucoeauHe-
HUs (TMOPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPOrajJOreHUPOBAHUS, TUApaTanuu). Pe-
aKIUU OTIIEIUICHUS (OETUAPUPOBAHUS, NETUIPOTAIIOTCHUPOBAHUSA, ACTHAPATALINN).
Peakuun 3amenienus. Peakiiuu nzomepusanuu.

HHemoncmpayuu

Mogenu MOJIEKYJI TOMOJIOTOB ¥ N30MEPOB OPraHUYECKUX COCTUHEHUN.

KauecTBeHHOE 0OHapyKeHUE yriepoa, BOJIOPOJa B MOJIEKYIaX OPraHuYECKUX
COCIMHEHNM.

Jlabopamopnuiii onvim

N3rotoBnenne MoAenen MOJIEKYJ OPraHMYECKUX BEILIECTB.

Ilpoghunvuvie u npogheccuonanvrho 3nauumvle INEMEHMbL COOEPHCAHUA.
[Tonsitue o cyoctpare u peareHTe. Peakiuum OKHCIIEHHUS U BOCCTAHOBJIICHUS Op-
rauudeckux BemiecTB. CpaBHeHHE KiacCU(UKAIMU COCAMHEHUN U Kiaccuduka-
UM PEaKLUN B HEOPraHUYECKOW U OPTraHUYECKOU XUMUHU.

Yeneeo0opoowl u ux npupoonvle ucmounuxu.

AJIKaHbI. AJIKaHbl: TOMOJIOTUYECKHI psAJl, U30MEPHUSI U HOMEHKJIATypa ajiKa-
HOB. XMMHYECKHUE CBOMCTBA aJKaHOB (METaHa, ATaHa): TOPEHHE, 3aMEIlCHHUE, Pa3Jio-
JKeHue, AeruapupoBanue. [[pumeHeHne ankaHoB Ha OCHOBE CBOWCTB.

AJIKeHBbI. DTUIICH, €T0 MOJy4eHue (JIeruapupoBaHUEM dTaHa, JETMOJuMepr3a-
nyel noaudTUIIeHa). ['oMonoruyeckuil psii, n30Mepusi, HOMEHKIIaTypa alKeHOB. Xu-
MUYECKHE CBOMCTBA 3THJIEHA: TOPEHUE, KaueCTBEHHbIE peakuuu (oOeciBeUMBaHUE
OpOMHOW BOJIbI M pacTBOpa NEpMaHraHata Kajius), THApaTaius, MOJIUMEpHU3aIus.
[IpuMeHeEHME ATUIIEHA HA OCHOBE CBOMCTB.

JAuennbl n kayuyku. [loHsiTHE O AUEHAX KAK YIJIEBOAOPOAAX C IBYMS IBOMHBI-
MU cBsi3siMu. CompsiKEHHBIE UEHbl. XHUMHYECKUue CBOMCTBa OyramueHa-1,3 u u3o-
npeHa: o0eciBeunBaHne OPOMHOW BOJABI W TOJMMEpHU3alus B Kaydyku. Hatypanb-
HBIN U CUHTETHUYECKUE Kayuyku. Pe3una.
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AJNKHHBI. ArieTiieH. XMMHYECKHEe CBOWCTBA alleTWIICHA: TOpeHue, o0ecIBe-
yruBaHWe OPOMHOM BOJIbI, TPUCOEIMHEHUM XJIOPOBOJOpOAa U ruaparauus. [Ilpumene-
HUE alleTUJIEHA HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHMKHU YIJIeBOAOPOAOB. [IpupoaHsbIil ra3: cocTaB, IpUMe-
HeHue B kadectBe TorumBa. Hedtb. CoctaB um mepepabotrka HedTu. Ileperonka
HedTu. HedrenmpoaykThr.

HHemoncmpayuu

['openue meTaHa, FTUICHA, allETUJICHA.

OTHolIEHHWE MeTaHa, STUJICHA, alleTUIeHa U OEH30JIa K pacTBOpaM MepMaHra-
HaTa Kajaus U OpOMHOM BOJIE.

[Tonyuenue 3TuEHA peakiMed Jeruaparaluy 3TaHojla, aleTUiIeHa — TUAPO-
JU30M KapOuaa KaabIlusl.

Pa3znoxxeHue kayuyka npu HarpeBaHUU, UCIIBITAHUE MPOAYKTOB Pa3I0KEHUS Ha
HETPEIETbHOCTb.

Jlabopamopnsie onvimot

O3HakOMIIEHHE C KOJUIEKIIMEH 00pa3iioB HEPTH U MPOAYKTOB €€ MepepadOTKH.

O3HaKOMIIEHHE C KOJUICKITMEH KayqyKOB M 00pa3liaMu U3JIeTTui U3 PE3UHBI.

IlIpogpunvuvie u npogheccuonanvho 3nHavuumvie INeMEeHmMbl COOEPHCAHUA.
[IpaBmio B. B. MapkoBuukoBa. Knaccudukamus u Ha3HaueHHe KaydykoB. Kiac-
cuduKkalus 1 HazHaueHue pe3uH. Bynkanuzamus kayuyka. [lonyuenue anerusieHa
MUAPOJIM30M METaHa U KapOUIHBIM crocoOoM. Peakiusi mosmmepu3aliv BUHUJI-
xjopuaa. [loMuBUHWIXIIOPUA W €ro NpuUMEHeHue. TpumMepusanus aneThieHa B
oen3oi. [lonsitue 00 skcTpakuuu. BoccTaHoBieHre HUTPOOEH301a B aHWIHH. [ o-
MOJIOTHYECKUN psifi apeHoB. Tomyois. HutpoBanue tonyona. Tpotun. OCHOBHbIE
HaIpaBJICHUS] TTPOMBIIIJIEHHON TiepepaboTku mpupoHoro rasa. [lomyTHbiilt HedTs-
HOU ra3, ero nepepadortka. [Iporecchl MPOMBIILUICHHONW nepepaboTKu HedTU: Kpe-
KUHT, pudopMuHr. OKTaHOBOE YHUCIO OCH3WHOB W IIETAHOBOE YMCIIO JIU3EIBHOTO
tormBa. KokcoxumMuueckoe nNporu3BOJACTBO U €ro MPOTyKIIHS.

Kucnopoocooepoicawue opeanuueckue coeoumnenus.

Cauprsl. [lomydenne 3TaHona GpoKEHHUEM TIIIOKO3bI M THApATaIllUel dTUJICHA.
['unpoxcunpHas rpymnna kak GyHKIHOHANbHas. [IoHsATHE O TIpeAeNbHBIX OJTHOATOM-
HBIX CIIUPTaX. XMMHYECKHE CBOMCTBA dTAHOJA: B3aMMOJICHCTBHE C HATpHUEM, 00pa3o-
BaHME MPOCTHIX U CIOKHBIX 3(UPOB, OKHUCIICHHE B anbaeruia. [I[puMenenue staHosa
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCJIECICTBUS JI OpraHru3Ma yejioBeKa U Ipe-
oynpexaeHue. ['uiepun Kak mpeacTaBUTeNIb MHOTOATOMHBIX criupToB. KauecTBeH-
Has peakiys Ha MHOTOATOMHBIE CIIUPTHI. [[puMeHenue riauuepuHa.

®enos1. Pusznueckue U XMMHUYECKHE CBOMCTBa (eHosia. B3zauMHOe BiMsiHUE
aTOMOB B MoOJIeKyJie ()eHOJa: B3aUMOJICUCTBUE C TUJIPOKCHUJIOM HATPUsl U a30THOMU
kucioToi. [Ipumenenue eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 anpaerngax. AJbIAeTHaAHAS TPyIa Kak (yHKIIHO-
HajbHas. PopMalIbIETU]T U €r0 CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOILIYIO KUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOUIUI crupT. [lomydeHue anbIerujioB OKUCIECHUEM
COOTBETCTBYIOMUX cnupToB. [[puMenenue hopmanbaeriuaa Ha OCHOBE €ro CBOWCTB.

Kap6onoBbie kuciorol. [lonsatue o kapOoHOBBIX Kuciorax. KapOokcunbpHas
rpymnmna Kak (yHKIUOHATbHAs. ['OMOJOTHYECKUN ps/l MPEaeTbHBIX OJHOOCHOBHBIX
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KapOOHOBBIX KHUCIOT. [lomydeHne kapOOHOBBIX KHCIOT OKHCICHHUEM AaJIbJICTHIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHI: OOIIME CBOMCTBA C MUHEPAJIbHBIMHU KHC-
JoTaMM M peakuus stepuduxanuu. [IpumeHeHne ykKCycHON KHUCIOThI Ha OCHOBE
CBOMCTB. BrIcIne KUpHBIE KUCIOTHI HA MPUMEPE NATbMUTUHOBOW U CTEAPUHOBOIA.

Caoxnbie 3¢pupbl U xupbl. [lonydeHne cnoxxHbIX 2PUPOB peakirent 3Tepu-
bukaru. Cioxubie 3Qupbl B MpUpoJie, uxX 3HadeHue. [IpuMeHeHune cioxHbIX hu-
POB Ha OCHOBE CBOICTB.

XKups! kak cnoxusie 3¢upsl. Knaccudukanms xupoB. XuMHUUYEeCKHE CBOWCTBA
KUPOB: TUAPOIU3 U TUIPUPOBAHUE KUJIKUX KUPOB. [[puMeHeHue XxMpoB Ha OCHOBE
CBOMCTB.

YrieBoabl. YTIeBOAbI, UX KJIacCHU(PHUKAIUSA: MOHOCaXapuabl (TIII0K03a, GpyK-
TO3a), TMcaxapusl (caxapo3a) 1 nmoiaucaxapuabl (Kpaxmall U HeJUTI0103a).

['mroko3a — BEIIECTBO C ABOWCTBEHHOM (yHKIMEH — ampAeruaocnupT. Xu-
MHYECKHE CBOKCTBA IIIOKO3bI. [[pUMEHEHNE MTI0KO3bI HA OCHOBE CBOWCTB.

3HaueHue yrieBOJIOB B KUBOW MPUPOJAE U KU3HU uyenoBeka. [loHsTue o peak-
LUSX MOJIMKOHIAEHCALMY W TUAPOJIN3a Ha MPUMEPE B3aUMOIPEBPAICHUN: TIIFOKO3a -
MoJIMCaxapH.

HHemoncmpauuu

OkucrieHue cnupTa B aJIbIETU/I.

PactBopumMocTh (peHona B Boje mpu OOBIYHON TEeMIepaType W HarpeBaHUMU.
KauectBenHble peakuuu Ha (HEHOM.

Peakuus cepeOpsiHOTO 3epKalia ajabAeruI0B U TIIOKO3bI.

OkwuciieHne anpIeruioB M TIIFOKO3bl B KUCIOTY C HOMONIBIO THIPOKCUIA MEIN
(1)}

Konnekuus 3¢pupHbIx Maces.

PacTBopeHue riuieprHa B BOJIC U B3aUMOiecTBHE ¢ THapokcu oM meau (11).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMH MUHEPAIbHBIX KHUCIIOT.

B3aumogeiicTBue rimroko3sl u caxapo3sl ¢ ruapokcuaom meau (11). Kauectsen-
Has peakuus Ha Kpaxmal.

Ilpoghunvuvie u npogeccuonanvHo 3HauuUMble INEMEHMbL COOEPIHCAHUA.
MeTunoBbIM CIUPT U €r0 UCIIOJIb30BAHUE B KAYECTBE XUMUUYECKOTO ChIpbs. TOKCHY-
HOCTh METAHOJIa U TIPaBWJIa TEXHUKH O€30MaCHOCTH MpU paboTe ¢ HUM. DTUIICHTIIU-
KOJb U €ro nmpuMeHeHue. TOKCHYHOCTh STUJICHTJIMKOJS W TIpaBUJIa TEXHUKH Oe3-
OMACHOCTH NpH paboTe ¢ HUM. [losydyenue gpeHona u3 NpoayKTOB KOKCOXUMUYECKO-
ro mpou3BOJIcTBa U U3 OeH3zoua. [lommkonaeHcanus Gpopmanbaeruaa ¢ GpeHosioMm B
denonodopmanbaeruayo cMmoiy. Aueranpaerua. [lonstue o keToHax Ha IpUMepe
aneroHa. [IpumeHeHue aleToOHa B TEXHUKE M MPOMBINUIEHHOCTH. MHOroo0Opasue
KapOOHOBBIX KUCIIOT (I1aBeJIeBOM KUCIOTHI KaK JBYXOCHOBHOM, aKpUJIOBOM KUCIIOTHI
KaK HempeaesbHOM, OCH30MHONM KUCIIOTHI Kak apoMatudeckoit). IlnenkooOpaszyto-
e Macia. 3aMeHa KMPOB B TEXHUKE HEMUIIEBbIM ChIpbeM. CUHTETUYECKUE MOIO-
e cpeacta. MoslouHOKHCIIOe OpOKeHHE TIIOKO3bl. KHCIIOMOIOYHBIE TTPOTYKTHI.
CuniocoBanne kopMoB. HutpoBanue 1emiono3sl. [Tupokcunms.

Azomcoodepoacawue opeanuyeckue coeounenus. Ilonumepuol.
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Amunsbl. [lonstue 06 amuHax. Anndartnyeckue aMruHbl, UX KIacCU(PUKAIMS U
HOMEHKJIaTypa. AHWIMH Kak OpraHudeckoe ocHoBaHue. [lonydenue aHWiInHA U3
HUTpoOeH30a. [I[pruMeHeHre aHnIMHa HA OCHOBE CBOMCTB.

AMHUHOKHCJI0TBI. AMUHOKUCIOTHI Kak aM(oTepHbie TU(YHKIIMOHAIBHBIE Op-
FaHUYECKUE COCIMHEHUS. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBUE C
niesi04amMu, KUCIoTaMHu U APYT ¢ Apyrom (peakuus nonukoHaeHcanuu). [lentunnas
CBS3b U MOJUIENTUIBI. [[puMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Bbeaku. [lepBuunas, BropuyHasi, TpeTUUHASI CTPYKTYpbl O0€IKOB. XUMHYECKHE
CBOICTBa OEJIKOB: TOPEHUE, ICHATYpalsl, TUAPOJIN3, IBETHBIE peakluu. buonoruye-
ckue QyHKIN OEITKOB.

IHonumepsl. benku u nmonucaxapuabl KAk OHMOMOIUMEPBI.

Ilimacrmaccsl. [lonyyenne nomMMepoB peakMen MOIMMEPU3alui U TOJIUKOH-
JeHCcalMu. TepMOINIacCTUYHbIE W TEPMOpPEAaKTUMBHBIE ImacTMaccsl. [IpencraBurenu
IJIacTMAcC.

Boaokna, nx kaaccupukanus. [lonydenue BonokoH. OTenbHbIE TTPEACTA-
BUTEJIM XUMHYECKHUX BOJIOKOH.

Hemoncmpauuu

B3aumogelicTBrue aMMuaKka v aHUJIMHA C COJITHOM KUCIIOTOW. Peakuus aHuiHa
¢ OpOMHO BOJIOM.

JlokazatenbCcTBO Haimuuusi (YHKIIMOHAJIBHBIX TPYII B pacTBOpaXx aMHUHOKHC-
JIOT.

L{BeTHBIE peakuuu OEIKOB.

['openne nTuubero nepa v MEPCTAHON HUTH.

Jlabopamopnuie onvimut

PacTtBOpeHue 6e1K0B B BOJIE.

Jlenatypanus pactBopa Oejika KypHHOIO siiilla CIIUPTOM, PacTBOPAMH COJICH
TSKEJIBIX METAJUIOB U MIPU HAarpPEBaHUMU.

Ilpaxkmuueckue padomuwi:

Ne 5.Pemnienue skCnepruMEHTAIBHBIX 33/1a4 Ha UECHTU(DUKAIIUIO OPTaHUYECKUX
COCIMHEHUM.

Ne 6. PacnioznaBaHue miactmacc.

Ne 7. Pacno3HaBaHue BOJIOKOH.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvie 31eMEHMbL COOCPHCAHUA.
AMMHOKANpoHOBas KuciioTa. KanpoH Kak mpeacTaBUTENb MOJUAMHIHBIX BOJOKOH.
Hcnonb3oBanue TUIposin3a OENKOB B MPOMBIIIIIEHHOCTH. [lonMBUHUIXIOpU, MOTH-
terpadtopatunen (tedion). denonodopmanbiaeruanbie miaactMaccel. Llemtynou.
[IpombllIIIEHHOE TPOU3BOACTBO XUMUYECKHUX BOJIOKOH.

Tembl pedpepaToB (10KI210B), MTHAMBUAYAJIbHBIX NMPOEKTOB
— 2Kene3o0 — 0OCHOBHOM METAJIJI CBAPIIUKOB.
— UyryH — cruiaB CBapIIUKOB.
— [{BeTHBIE METaIUIBI U UCIIOJIB30BAaHNE B CTPOUTEIILCTBE.
— Cranb — OCHOBHOM CIIaB CBapIIUKOB.
— AIIETUJIEH — OCHOBHOM TOPIOYWIA ra3 CBapIIMKOB.
— Kucnopoa u ero npuMeHEHHUE B CBapKe.
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AJIFOMUHHM U €70 UCIIOIb30BaHUE B CTPOUTEILCTBE.

[IpeumyiiecTBa ucnonab30Banus TpyO u3 noaudTuieHa B cucreme KKX.
PeMOHT 1 cBapka noausTUiIeHOBBIX TpyO B cucteme JXKKX.

AproH — 3alIUTHBIN T'a3 CBAPIIUKOB.

buorexHonorus u reHHas uHxeHepus — TexHojgoruu XXI| Beka.
HaHoTexHOn0rHs KaK NPHOPUTETHOE HANPABICHUE PA3BUTHUS HAYKH U

npou3sBocTBa B Poccniickon @enepanun.

[AHE.

CoBpeMeHHbIE METOAbl 00€33apaKUBAHUS BOIBI.

ANIOTpOINHS METAIIJIOB.

Kuznp u gesrenbHocTs . 1. Menaeneena.

«Ilepuoanueckomy 3akoHy Oyaylliee He TPO3UT Pa3pyIICHUEM. . .»
N3oTonbl Bogopoaa.

Hcnonb30BaHne paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.
PeHTreHoBCKO€ H3Jy4EHHE M €r0 HCIIOJIb30BAHUE B TEXHUKE U MEIHU-

[Tna3ma — yeTBepTOE COCTOSIHUE BELECTBA.
AMopdHBIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.
OxpaHa OKpy>Xarollel cpenbl OT XMMHYECKOro 3arpssHeHus. Komuge-

CTBCHHBIC XaPAKTCPUCTUKU 3aIpA3HCHUA Oprmammeﬁ CpCAOHhI.

[MpuMeHeHre TBEpI0T0 U ra3000pa3Horo okcuaa yrieposa (1V).
3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyboaucniepcHbIe CHCTEMBI, HX KJIacCU(PUKAIINAS U UCIIOH30BAHUE B

npodeccuoHanbHOM 1eITeTbHOCTH.

IIpuMeHeHne CyCcnieH3ui ¥ YMYJIbCUN B CTPOUTEILCTBE.

MuHepaibl ¥ TOpHbIE TOPObI KAK OCHOBA JIUTOC(EPHI.

PactBopsI BOKpyT Hac. TuIbl pacTBOPOB.

Boga kak peareHT u cpeaa st XUMUYECKOTO IpoLecca.

Kuzsb u nesarensHocTh C. AppeHuyca.

Bxnag OTe4ECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AIIEKTPOJIUTUIECKON

JIUCCOLIMALIAH.

npodus.

OBITY.

YcTpaHeHne KeCTKOCTH BOJIbI HA IPOMBIIUIEHHBIX TPEAITPUSTHSX.
CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBITINIEHHOCTIY.
Hcnonb30BaHWE MUHEPAIBHBIX KUCIOT Ha MPEANPUATHSIX Pa3TUUYHOTO

OKcCHUJIBI ¥ CONTM KaK CTPOUTEIbHBIE MATEPUAIIBI.

Hctopus rurnca.

[ToBapeHHas COb KaKk XUMUYECKOE ChIPBE.

MHoronukuii kapOoOHAT KajblUs: B MPUPOJE, B MPOMBIIUICHHOCTH, B

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BupTtyanbHOe MOJEIMPOBAHNE XUMUUYECKUX MPOLIECCOB.
DIEKTPOJIU3 pACTBOPOB JIEKTPOIUTOB.

DIEKTPOJIN3 PACIIIABOB 3JEKTPOJIUTOB.
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- [IpakTrueckoe MpUMEHEHUE >JIEKTposn3a: pahuHUpPOBAaHUE, TaTbBAHO-
IUIACTHUKA, TAJIbBAHOCTETHS.

- Hctopus monydeHus U IPOU3BOACTBA aTIOMUHUSL.

- DIEKTPOIUTUYECKOE MOTyYeHHE U papuHUPOBAHUE MEH.

— Ponp MeTaiuioB B MCTOpUHU YENOBEYECKOM HUBWIM3AaNUuU. Mcrtopus ote-
YECTBEHHOU YepHOU MeTamypruu. COBpEMEHHOE METAILUTYPrUYECKOE TPOU3BOICTBO.

- HcTopust OT€e4EeCTBEHHOM UBETHOM MeTaulypruu. Poiib meTtaiuioB u
CILJIABOB B HAYYHO- TEXHUYECKOM IpOrpecce.

- Koppo3us MeTamioB u ciocoObl 3alIUTHl OT KOPPO3UH.

- WNuepTHbBIE WU 0J1arOpoJIHBIE Ta3kl.

- Posxnaromniye cojim — rajoreHsl.

- HcTopus mBeaCKON CIIMYKH.

- HcTopursi BOSHUKHOBEHUS U PA3BUTHSI OPTAHUYECKON XUMUH.

— Kuznsp u nedarensHocth A. M. bytieposa.

- PoJib 0T€UECTBEHHBIX YYEHBIX B CTAHOBJICHUM M Pa3BUTUH MHUPOBOH OPp-
raHM4YECKOM XUMUH.

- CoBpeMeHHBIE TIPEICTABICHUS O TEOPUU XUMHYECKOTO CTPOCHUSI.

- DKOJIOTMYECKUE aCTIEKThI HCIIOJIb30BAHUS YTIIEBOJOPOTHOTO ChHIPHSI.

- DKOHOMMYECKHE AacCIEeKThl MEXIYHApOJHOTO COTPYyJAHHWYECTBA IO HC-
TMI0JIb30BAHUIO YTIIEBOJOPOIHOTO CHIPHSI.

- Hctopust OTKpBITUS U pa3paOOTKH Ta30BBIX M HEPTSIHBIX MECTOPOXKIC-
Huil B Poccutickon @eneparun.

— XuMus yriieBoJIOPOJTHOTO ChIPbsl U MOsI Oy yiiasi mpodeccus.

- Y TneBo10poagHOE TOIIIMBO, €70 BUABI U HA3HAYCHHUE.

- CHuHTETHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ue M NMEPCIECKTUBHI.

- Pe3nHoTeXHMYECKOE TTPOU3BOACTBO U €r0 POJb B HAYYHO-TEXHHUYECKOM
rporpecce.

- CBapoyHOE MPOU3BOACTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

- HedTh 1 ee TpaHCIOpTHpPOBKA KaK OCHOBA B3aMMOBBIT'OJTHOTO MEK TyHa-
POIHOTO COTPYIHUYECTBA.

6. TEMATHYECKOE IINTIAHUPOBAHHUE
[Tpu peanuzanuu coaepkanusi o0IE00pa3oBaTEIbHON YUeOHON AUCIUTIIIMHBI
OY .07 «Xumust» B npenenax ocoeHus [ITIKPC CIIO na 6a3ze 0CHOBHOTO 00IIIero
oOpazoBaHus ¢ nojiydyeHueM cpennero oodmero oopazoanus (IITIKPC) makcumans-
Hasl yuyeOHas Harpy3ka 0O0yJaroIIuXcsi COCTaBIISIeT:
no npodeccusim CIIO Texuuueckoro npoduis — 180 yac, u3 HuUX ayautropHas
(oOs13aTenbHast) Harpy3Ka oOyJaromuxcs, BKIK0OYas J1abopaTOpHBIC OMBITHI U MTPAKTH-
yeckue 3aHATusd, — 114 yacoB; BHeayAUTOpHAsl caMOCTOsITeNIbHAsE paboTa CTYJEHTOB
— 57 gacos;
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TEMATUYECKUM ITJIAH

Ne HaumeHoBaHue pa3ieioB U TeM KoaunuectBO
TEeMbI JacoB
BBenenue 1
1. O0uas 1 HeopraHu4veckKasi XuMus 79
1.1 OCHOBHBIE ITOHATHS U 3aKOHBI 10
1.2 [lepuonuueckuii 3akoH u Ilepuognueckas cucTEMa XUMHYECKHUX 7
sneMeHToB JI. 1. MenaeneeBa u CTpoeHue aToma
1.3 CtpoeHue BeniecTBa 8
14 Bopa. PacTBopsl. DiieKTpoauTHieckas JUCCoIraIus 8
1.5 Krnaccudukanmsi HEOpraHM4eCKUX COSTMHEHUN U X CBOMCTBA 16
1.6 XHMMHUYECKUE PEAKIIMU 11
1.7 MeTaniasl 1 HEMETaJLIbI 19
2. Oprannyeckasi XuMus 43
2.1 OCHOBHBIE TIOHSTUS OPTAaHMYECKOW XUMHH U TEOPUsI CTPOSHHUS Op- 3
TaHUYECKUX COSIMHCHUMN
2.2 YTr11€BOAOPO/IbI U UX IPUPOJIHBIE HCTOUHUKH 20
2.3 Kucnoposacoaepxariye OpraHn4ecKue CoeTMHCHUS 10
2.4 A3oTcozeprkalie opranniyeckue coeiuHenus. [lomumepsl 10
BHeaynuTopHasi camocTosiTe/IbHAs1 padoTa
[ToaroroBka BBICTYIUICHUH 1O 3aJaHHBIM TeMaM, JTOKJIAJIOB, pede- S7
paToB, MHAWBUYaJbHOTO MPOEKTA C UCIOJIb30BaHWEM HH(OpMAIIU-
OHHBIX TEXHOJIOTHH.
Bcero 180

Ilpomesrcymounas ammecmavyusn ¢ ghopme oughghepenyuposannozo zauema
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7. XAPAKTEPUCTUKA OCHOBHBIX BU/IOB
YYEBHOU JEATEJIBHOCTHU CTYJAEHTOB

Copnepxanue o0yyeHus

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eATEJIbHOCTH CTYI€HTOB
(Ha ypoBHe y4eOHBIX J1elCTBHI)

Baskneilinime xumu4yecKune
MOHATHSA

YMeHue 1aBath ONpeeieHue U ONepUpOBaTh CICTyIOIUMHI XUMHYe-
CKUMH MOHATHSMU: BEIIECTBO, XHMUYECKUH 3JIEMEHT, aTOM, MOJIEKY-
Ja, OTHOCHUTEJIbHbBIC aTOMHAsI U MOJIEKYJISIPHAsI MACChl, HOH, aJlJIOTPO-
IUsl, M30TONBI, XMMHYECKas CBsI3b, JJIEKTPOOTPHULATEIBHOCTh, Ba-
JICHTHOCTh, CTENICHb OKUCIICHHSI, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIi
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO ¥ HEMOJIE-
KYJISIPHOTO CTPOCHHS, PACTBOPBI, SJEKTPOIUT U HEIIIEKTPOIIUT, HIICK-
TPOJIUTHYECKAs AUCCOLUALNS, OKUCIUTEIh M BOCCTAHOBUTEIb, OKHC-
JICHHE U BOCCTaHOBIIEHUE, 3P PeKT, 3PPEKT peaKkuu, CKOpOCTb XUMHU-
YEeCKOW pPEeakIUH, KaTalu3, XUMHUYECKOE DPAaBHOBECHE, YTJICPOIHBIN
CKeJIeT, QYHKIMOHAIbHAS TPYIINA, H30MEPHsL, TOMOJIOTHSI

OcHOBHBIE 32aKOHBI
XUMHUH

@opMyNIHpPOBaHUE 3aKOHOB COXPAHEHUsI MACChl BEIIECTB U IMOCTOSH-
CTBa COCTaBa BEUIECTB.

VYcraHOBKa NPUYMHHO-CIEICTBEHHOW CBSI3M MEXIY COJIepKaHUEM
STUX 3aKOHOB M HAMMCAHHEM XUMUYECKHX (OpPMYJT U ypaBHEHUH.
VYcraHoBKa 3BOFOMOHHOM CYHIHOCTH MEHJEIEEBCKOW M COBPEMEH-
HOM GopMyIHpoBOK nepuoanyeckoro 3akona /. 1. Menneneesa.
OO0bscHeHre PU3NYECKOr0 CMbICIa CUMBOJIMKH MIEPUOANYECKON Tab-
JUIBI XUMUYecKux snemMeHToB . 1. MenneneeBa (HOMEpoB 3JIeMEH-
Ta, IEPUOJA, TPYIIbI) U YCTAHOBKA MPUYMHHO-CIEICTBEHHOU CBSI3U
MEXKy CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B IEPHOJAX U IPyIIax.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOIOB O UX IO-
noxenuro B [lepuonnueckoii cucreme /. 1. Menneneesa

OcHoBHBIE TEeOpUH
XUMHH

VYcTaHOBKa 3aBHCUMOCTH CBOMCTB XMMHYECKHX BELIECTB OT CTpPOE-
HUS aTOMOB 00Pa3yIOIIUX UX XUMHUECKUX JIEMEHTOB.
XapakTepucTrKa BaXHEHIIUX TUIIOB XMMHUYECKUX CBSI3€H U OTHOCH-
TEJIbHOCTH 3TON THUIIOJIOTHH.

OO0®bscHEHNE 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS
KPUCTAIUIMYECKUX PELIETOK.

@OopMyIMpPOBKa OCHOBHBIX MOJIOKEHUM TEOPHUH IIEKTPOJIUTUUECKON
JUCCOLMAlMU U XapaKTEPUCTUKA B CBETE 3TOUM TEOPHUHU CBOMCTB OC-
HOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHHM.

@opMyIHpOBKa OCHOBHBIX ITOJIOKEHUNH TEOPUU XUMHUYECKOTO CTPO-
€HUsl OpPraHWYECKUX COCIUHEHUN M XapaKTEPUCTHKA B CBETE ITOMU
TEOPHUH CBOWCTB OCHOBHBIX KJIACCOB OPTAHUUYECKUX COCAVHEHUN

Baikueilinmme BerecrBau
MaTepuaJIbl

XapakTepuCTHUKa COCTaBa, CTPOEHUS, CBOWCTB, TMOJYYEHUS WU TIPH-
MeHeHHUs BaxHeHmmx metamioB (1A u Il A rpynn, amomMuHus, xene-
3a.

XapakTepuCTHKA COCTaBa, CTPOCHHUSI, CBOUCTB, MTOJITy4EHHs U IPUMEHe-
uus Bakueimux Hemerawios (VI A, VIIA, VIA rpymm, a Takke a3ora
u pocdopa, yriiepoaa u KpeMHHsI, BOJOPO/Ia) M UX COeAMHEHUH. Xapak-
TEPUCTHKA COCTaBa, CTPOCHUS, CBOMCTB, MOJYUYEHHUS W TPUMECHEHUS
BAOXHEHUIIMX KJIACCOB YIJIEBOJOPOJIOB M MX Haubojiee 3HAUUMBIX B
HApOIHOXO3SHICTBEHHOM IUTaHE TIPEICTABUTEIEH.

AHaJlorH4Hasl XapaKTePUCTHKA BKHEHUIIIMX MPEJCTaBUTENCH IPYTUX




KJIACCOB OPTaHWYECKUX COCJAMHEHUI: METaHOJIa M dTAaHOJIA, CIIOKHBIX
3(UpPOB, KUPOB, aTbACTUAOB ((HOpPMaTbACTUAOB M alleTAIbICTHU/IA),
KapOOHOBBIX KHCJIOT (YKCYCHOH KHCIJIOTBI), MOHOCaXapHu0B (TIHOKO-
3bl), IMCAaXapyua0B (caxapo3bl), MOJIHUCAXAPUAOB (Kpaxmaia U 1eJUTio-
JI03bl), aHWJIMHA, aMUHOKHCJIOT, OEJIKOB, MCKYCCTBCHHBIX WU CHHTE-
TUYECKUX BOJIOKOH, KAy9yKOB, IJIACTMACC

XUMHYECKHH SI3BIK U
CHMBOJINKA

Hcnonws3oBanre B yueOHOU U PO(PECCHOHATLHON ACSITEIBHOCTH XH-
MUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3BaHue M3y4eHHBIX BEIIECTB IO TPUBHUAIBLHOM WM MEXIYHApO]I-
HOM HOMEHKJIAType M OTPAKEHHME COCTaBa THUX COCJAMHEHHH C TO-
MOIIIBIO XUMUYECKUX (POopMyIL.

OTpakeHre XMMHYECKUX MPOLIECCOB C MOMOIIbIO YPAaBHEHUN XUMU-
YECKUX peaKIuid

XuMH4YecKHe peaknumn

OOBsicHEeHHE CYITHOCTH XMMHYECKHX mporeccoB. Kiaccudukarys
XMMHYECKUX PEAKIHH M0 Pa3IM4YHBIM HPU3HAKAM: YHCIY H COCTaBY
MPOJIYKTOB M PEareHTOB, TerioBoMy 3(dekTy, HampasieHuto, dase,
HAJIMYHUIO KaTaJIN3aTOPa, U3AMEHEHHIO CTETICHEH OKUCIICHHUS 2JIEMEHTOB,
00pa3yromux BeIlecTBa.

YcTaHOBKa NMPU3HAKOB OOILETO M PA3IMYHOTO B TUIIOJIOTUH PEAKIHi
JUIS1 HEOPTAaHUYECKOM X OPraHUYECKON XUMHH.

OObsicHEeHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH U I10JI0-
KCHUSI XMMUYECKOTO PAaBHOBECHS OT pa3IMYHBIX (PAaKTOpOB

XumMu4ecKkuit Belinonnenne XMuMUYECKOT0 SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBUH C
IKCIIEPUMEHT IIpaBUIaMH O€30I1aCHOCTH.
HaGmtonenue, ¢ukcanus M ONMCAHUE DPE3YJIbTATOB IPOBEJCHHOTO
JKCIIEPUMEHTA
XumMu4eckas IIpoBeeHue caMOCTOATENILHOTO MOMCKA XUMUYECKOH HH(pOPMALIUU C
uHopmanus HCIIOJIb30BAHUEM PA3JIMYHBIX UCTOUYHUKOB (HAYUYHO-TIOMYJISIPHBIX W3-

JaHui, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa).
Hcnonp3oBanne KOMIBIOTEPHBIX TEXHOJIOTHH Ui 00pabOTKU | Tie-
penayn XuMH4YecKoi HHPOPMALIMU U €€ IPECTABICHUS B PA3JINYHbIX
dhopmax

Pac4yeTsl 10 XMMHUYECKUM
¢popmysnam u ypaBHeHH-
M

YcTaHoBKa 3aBHCHUMOCTHU MCKIAY KaueCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHaAMU XUMHYCCKUX 00BEKTOB H mponeccoB.
Pemenue PACUYCTHBIX 3a/1a4 10 XUMHUYICCKHUM CI)OpMy.]IaM 1 YPaBHCHUAM

IIpopuabHoe u npodec-
CHOHAJILHO 3HAYHMOE CO-
Aep:KaHue

OObscHEHNE XUMUYECKUX SIBJICHUM, TPOUCXOASIIUX B IPUPOJE, OBITY
Y HaTIpOU3BOJICTBE.

Omnpenenenre BO3MOXKHOCTEH NMPOTEKaHUSI XMMHUYECKUX IpeBpallie-
HUH B pa3INYHbIX YCIOBUSAX.

CobntoieHne TpaBUJI SKOJIOTMYECKH TIpPaMOTHOTO TIOBEJIEHUS B
OKpY>Karollleu cpene.

OneHka BAMSHUS XUMUYECKOTO 3arpsi3HEHUs OKPYKarolllel cpesibl Ha
OpraHu3M 4eJI0BeKa U IpyTue )KUBbIE OPraHU3MBI.

Cobmroienue mpaBmil 0€30MacHOr0 OOpaleHHs] ¢ TOPIOYMMH U TOK-
CHUYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM 000pPYIOBaHUEM.
[ToaroroBka pacTBOpOB 3aJaHHOW KOHILEHTpPALMU B OBITY U Ha MpO-
M3BOJICTBE.

KpuTtnueckast orieHKa 10CTOBEpHOCTH XUMUYECKOH nH(pOpMalny, 1o-
CTyHaroIei u3 pa3HbIX HCTOYHUKOB

21




8. YYUEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE TPOI'PAMMBI YYEBHOM JJUCITUTLINHBI
OV].07 «XUMUSI»

Jlnst ocBoeHus nporpammbl yueoHou nucuuriuibl OY J1.07 «Xumus» umeetcs B
Hannuue B kosuiemke JKKX ATACY, peanusyronieM 00pa3zoBaTeIbHYIO IPOrpaMmy
cpeaHero odmero oopasoanus B npeaenax ocBoeHus [HITKPC CIIO na 6a3e ocHOB-
HOro 00mero oOpa3oBaHus, y4eOHBIH KaOMHET IJIA JICKIIMOHHBIX, JIAOOPATOPHBIX,
MPAKTUYECKUX 3aHSATUM, ISl TEKYIIETO0 KOHTPOJIS U MPOMEXYTOUHOU aTTeCTAIUH.

B coctaB kabuHeTa XUMHUU BXOJUT JIaOOpaTOPHSI.

[Tomenienne kabuHETa XHMHUHM YJOBJIETBOpsieT TpeboBaHuss CaHUTapHO-
anuAeMuoIorndeckux npasui 1 HopmMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiue-
HO TUIOBBIM 000PYIOBaHUEM, YKA3aHHBIM B HACTOSIIHUX TPEOOBAHUSX, B TOM YHCIIE
CHEIMATU3UPOBAHHON y4eOHOM MeOeNnbl0 U CpeACTBaMH OOY4YEeHHS, JOCTATOYHBIMU
JUTSL BBITIOJTHEHUSI TPeOOBAaHUI K YPOBHIO MOATOTOBKU 00YYaIOLIUXCSl.

Ob6opynoBanne y4eOHOro KaOuHeTa:

- MOOMJIBHOE aBTOMAaTHU3UpOBaHHOE pabodee mecto Hp.pavilion/gb

- MOOWJIBHBIN dKpaH Ha mratuBe Lumien Master View 203x203 cm

- MOOWJIBHBIN MYJIbTUMEANIHBIN 1TpoekTop Panasonic PT- LC56E-000145

- mKa@ BHITSHKHOW XUMHUYCCKHM TEMOHCTPAITUOHHBIH - 1

- HaCTEeHHas Jlocka - 1

- cToJ mpenoaaBarens — 1

- CTyJ mpenojaaBarens -1

- CTOJI yUeHH4eCcKut — 15

- cTyn yueHnueckuit — 30

- cTeHabI-4

9. PEKOMEHAYEMAS JINTEPATYPA

OcHoBHas auTeparypa:

1. T'a6puensna O. C., OctpoymoB U. I'. Xumus ans npodeccuit U cnenuaibHO-
CTeH TEXHUYECKOTO MPpOouIs: YUeOHUK JJI CTY/l. YUPEKIECHUN cpell. nmpod. oopazo-
BaHus. — M. : I3naTensckuii ieHTp «Akanemus», 2016. — 272 c.

JonoHuTeIbHAS JIUTEpPaTypa:

1. ITak M.C. lunaktrika XuMuu [DIEKTPOHHBINA pecypc]| : CTaHOBJICHHUE U pa3-
Butue. Kaura s yuurens / M.C. T1ak. — DnekTpoH. TekcTtoBbie janubie. — CII6. :
Poccniicknii rocyapCcTBEHHBIN mNenarorndyecknid yHusepcurer M. A.UW. I'epuena,
2015. — 80 c¢c. — 978-5-8064-2089-4. —  Pexum  nmoctyma:
http://www.iprbookshop.ru/51677.html

2. VI30panHbIe TyIaBbl 00IIEH XUMUU [DJIEKTPOHHBINA pecypc] : yueOHoe Toco-
Oue 1 CTyACHTOB By30B Hedrerazoporo npoduis / A.I'. Jlenos [u ap.]. — 2-e u3.
— DnekTpoH. TekcToBbie mAaHHbie. — M. : DkOOnwuc, 2015. — 88 ¢. — 978-5-
91936-048-3. — Pexxum goctyma: http://www.iprbookshop.ru/71457.html

3. N30panublie riaBpl o0mIeH XUMHUH. XHUMHUYECKAs CBSA3b [DJIEKTPOHHBIA pe-
cypc] : yueOHOe mocobue /Tt CTYJICHTOB TEXHHUECKUX CrenraibHOCTel By30B / AT
HenoB [u np.]. — 2-e u3n. — DNEKTPOH. TeKCTOBbIe AaHHbIE. — M. : DkOOHHC,
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2015. — 66 c. —  978-5-91936-066-7. @—  Pexum  nmoctyna:
http://www.iprbookshop.ru/71461.html

4. VIncTpyMeHTalIbHbIE METOJbI aHajdu3a: JaOOpaTOPHBINA MPAKTUKYM [Diek-
TPOHHBIN pecypc] : ydeOHo-meTonuueckoe mocodue / B.M. KouepoB [u ap.]. —
DneKTpoH. TeKCTOBbIE AaHHbIe. — EkaTepunOypr: Ypanibckuil denepanbHbIil YHU-
Bepcurer, 2015. — 96 c¢. — 978-5-7996-1385-3. — Pexum goctyma:
http://www.iprbookshop.ru/68242.htmi

5. CanpaukoBa E.B. KomnuecTBeHHbIl aHAM3 [DIEKTPOHHBIN pecypc] : yued-

Hoe mocoobue / E.B. CanbankoBa, E.A. OcumnoBa. — DIJIEKTPOH. TEKCTOBBIC JaHHBIC.
— Openoypr: OperOyprckuii rocymapcerBennbiii yausepcuter, 9bC ACB, 2015. —
160 C. — 978-5-7410-1291-8. — Pexxum JOCTYyTIA:

http://www.iprbookshop.ru/54119.html

6. JlabopaTopHBIN TPAaKTUKYM TO OOIIEH M HEOPTaHWYECKONH XUMUU [DIeK-
TPOHHBIN pecypc] : yueOHoe nmocodue / O.I'. bonabipesa [u 1p.]. — DIEKTPOH. TEK-
crtoBeie JaHHble. — M. : OkOOHnuc, 2015. — 123 ¢. — 978-5-91936-054-4. — Pe-
*uM poctyma: http://www.iprbookshop.ru/71462.html

7. Xumusi [DIeKTpOHHBIN pecypc] : yueOHoe mocobue / . — DJIEeKTPOH. TEK-
CTOBBIC JaHHbIe. — BopoHex: BopoHEXCKHH TOCyAapCTBEHHBIH apXUTEKTYpPHO-
cTpouTenbHbld yHUBepcuTeT, DBC ACB, 2015. — 92 ¢. — 978-5-890040-579-1. —
Pesxxum noctyna: http://www.iprbookshop.ru/59133.html

8. Xumust [DneKTpoHHBIN pecypc]| : madoparopHbid mpaktukyM / B.II. Tum-
YEHKO [M Jap.]. — DONeKTpoH. TeKCToBble naHHble. — CrtaBpomnoisib: CeBepo-
KaBkasckuii penepanbupiii yaupepcutet, 2015, — 225 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/62883.html

9. Mapmankua M.®. Xumusa [DIeKTpoHHBIN pecypc] : ydueOHOe mocobdue /
M.®. Mapmankun, U.C. I'puropsas, .H. KoBaneB. — DneKkTpoH. TEKCTOBBIE J1aH-
Heie. — CraBpononb: CeBepo-KaBkasckuii (enepanbubiii yHUBepcuteT, 2015, —
228 ¢. — 2227-8397. — Pexxum nmocrtyma: http://www.iprbookshop.ru/63225.html

10. Xumusi B CTPOUTENBCTBE [DIEKTPOHHBIM pecypc| : KOHCIEKT JIEKIHM /

10.B. YcrunoBa [u 1p.]. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKUI
rocyJJapCTBEHHBIN CTpouTeNbHbIA yHUBEpcUTET, All [Tu Op Meaua, 9bC ACB, 2015.
— 76 C. — 978-5-7264-1200-9. — Pexxum JOCTYTIA:

http://www.iprbookshop.ru/40440.html

11. KouetkoB B.A. Xumus B ctpoutenbeTse. [loauMepsl, miacTMaccehl, Kpacku
[DnexTpoHHBIN pecypc] : yueoHoe mocodue / B.A. KouetkoB, B.B. BoponkoBa. —
DJIEKTPOH. TEKCTOBBIE AaHHbIE. — M. : MOCKOBCKMI TOCYJapCTBEHHBIA CTPOUTEIb-
Helld yHUBepcuteT, Al [Ilu Op Menua, ObC ACB, 2015. — 186 ¢. — 978-5-7264-
1088-3. — Pexxum goctyma: http://www.iprbookshop.ru/35442.html

12. Xumus meTamuioB [DNEKTpOHHBIN pecypc| : ydeOHoe mocobue (s CTy-
JIEHTOB XUMHUUYECKOTO (paKysbTeTa HalpaBlIeHUN OakadaBpOB « XUMHUs» U « XUMUYE-
CKasi TEXHOJIOTU») / . — DJEKTPOH. TEKCTOBbIe AaHHBbIe. — OMck: OMCKHii TOCY-
napctBeHHbIM yHUBepcuTeT uM. .M. Jloctoesckoro, 2015. — 552 c¢. — 978-5-
7779-1875-8. — Pexxum moctyma: http://www.iprbookshop.ru/59676.html

13. UBanoB M.I". Xumust sneMeHTOB [DNEKTPOHHBIN pecypc] : 1abopaTopHbBIN
npaktukym / M.I'. BanoB, B.B. BaiiTHep. — DIeKTpoH. TEKCTOBbIE TaHHBIC. —
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ExatepunOypr: Ypanbckuil denepanpueiii ynusepcutet, 2015. — 60 ¢. — 978-5-
7996-1452-2. — Pexxum nocrtyma: http://www.iprbookshop.ru/66215.html
14. COoopHuk 3a/1a4 1o o01IeH XUMUHU [ DIEKTPOHHBIN pecypc] : yueOHoe moco-

oue / B.II. ErynoB [u ap.]. — DnektpoH. TekctoBble naHHble. — Camapa: Camap-
CKHIl TOCYJapCTBEHHBIN apXUTEKTypPHO-CTpOUTENbHbINM yHuUBEpcuTeT, ObC ACB,
2016. — 128 c¢. — 978-5-9685-0666-8. @—  Pexum  jgoctyma:

http://www.iprbookshop.ru/58834.html

15. Ctpoenne aTroMa. DIEKTPOHHAS 000JI0YKA aToMa [ DIEKTPOHHBIN pecypc] :
TECTHI / . — DJIEKTPOH. TeKCTOBbIC AaHHbIC. — Kazanb: Kazanckuii HalmoHaIbHBII
WCCIIEIOBATENBLCKUIN TEXHOJIOTHYeCKU yHuBepcutet, 2016. — 36 ¢. — 2227-8397.
— Pexxum moctyma: http://www.iprbookshop.ru/62008.html

16. Tuxonon I'.Il. Xumus [DnexrporHsiii pecypce] : npaktukym / I'.I1. Tuxo-
HOB, .A. Munaega, T.A. IOauna. — DneKkTpoH. TEKCTOBbIE JaHHble. — M. : Moc-
KOBCKasl TOCYJIJapCTBEHHAsI aKaJaeMHsi BOJTHOTO TpaHcmopTa, 2016. — 171 ¢. — 2227-
8397. — Pexxum goctyma: http://www.iprbookshop.ru/65689.html

17. Tleperynos FO.C. Anroputm pemienus 3ajad no xumuu. [Ipaktukym. Yactsb
2 [DnexTpoHHBIN pecypc] : yuedbHoe mocodue / FO.C. Ileperynos, O.A. Ko3aneposa,
C.U. HudranueB. — DneKkTpoH. TEKCTOBbIC JNaHHble. — Boponex: Boponexckuit
roCyJapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TexHoyorui, 2016. — 76 ¢. — 978-5-
00032-228-4. — Pexxum goctyma: http://www.iprbookshop.ru/64399.html

18. 3apunosa P.C. EcrecTBeHHOHay4YHas kapTrHA Mupa. OpraHu3amnus u mpo-
BEJICHUE CEMUHAPCKUX 3aHATHI M CaMOCTOSITEIbHON pabOThI CTYJIGHTOB [ DJEKTPOH-
HBII pecypce] : yaeOHo-MeToanueckoe nocooue / P.C. 3apunona, A.P. Xacanona, B.P.
MaxyOpaxMaHoBa. — OJEKTPOH. TEKCTOBbIE aaHHbIe. — HalOepexHple YenHBI:
HalepexxHo4eTHUHCKHI TOCYAapCTBEHHBIN TeIarorMueckuii yHuBepcurteT, 2016. —
66 c. — 2227-8397. — Pexxum nmoctyna: http://www.iprbookshop.ru/60699.htmi

HNuTepHeT-pecypcesl
1. http://www.iprbookshop.ru
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