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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma  o06mieoOpa3oBaTeIbHON  y4EOHOM  JAMCITUTIIMHBI
OV /.11 «Xumus» npenHazHadueHa s uzydenus xumuu B kosuiemke JKKX ATACY,
peanusylonieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeaHEro ooiiero oOpa3oBaHUs B
npenesiax OCBOCHUS OCHOBHOM MpodeccHOoHaNbHOM 00pa30BaTeIbHOM MPOrpaMMbl
CIIO (IITIIKPC) nHa ©6a3e OCHOBHOro o0OmIero oOpa3oBaHUs IMpPU MOATOTOBKE
KBATM(UUIMPOBAHHBIX  paboumx,  ciayxkammx, 1o  npodeccun  08.01.18
«IJEKTPOMOHTAKHUK DJIEKTPUUYECKUX CETEH U DIIEKTPUUYECKOTO OO0OPYIOBAHUS
BxoAsuytro B ykpynHeHHyio rpynmy 08.00.00 «Texnwka u TEXHOJOTHH
CTPOUTEIIbCTBAY.

Pabouass mnporpamma paszpadorana ¢ yueroM @PI'OC cpegnero oOiero
oOpazoBanus (nmpuka3z MuHoOpHayku Poccun ot 29.12.2014 r. Nel1645), TpeboBanuii
®I'OC cpennero mnpodeccHoHaTbHOTO 00pa30BaHMs JUIsl pealu3alii OCHOBHOM
npodeccuonanbHoi oopazoBarenbHoi nporpammel CITO Ha 6aze 0OCHOBHOTO 00111€TO
oOpa3oBaHUsI C TMOJYyYE€HUEM CpeaHero ooimiero oOpa3oBaHus, (PEKOMEHIOBAHO
®denepaabHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexjaeHuem «DenepanbHbii
WHCTUTYT pa3BUTHUs oOpa3zoBanus» oT 21 urons 2015 r.)

ConeprxkaHue mporpaMMbl HAIPaBICHO Ha IOCTHYKEHHUE CIICAYIONINX —IeJe:

- ¢opMmupoBaHHEe Yy OOy4YalOIMUXCSi YMEHHS OIICHMBAaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS JJIsl KOKJIOTO YETIOBEKa,;

- (hopMHpOBaHKE Y 00YUYaIOIIMUXCA EJIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XUMUU B CO3JIJaHUW COBPEMCHHOW €CTECTBCHHO-HAYYHOW KApTHHBI MHpA; YMEHUS
OOBSACHATh OOBEKTHl M MPOIECCHl OKPYKAIOIIEH JCHCTBUTEIBHOCTU: MPUPOIHOM,
COLMAIIBHOM, KYJBbTYPHOM, TEXHUYECKOW CpPEAbl, — HCIOJb3yS A ITOTO
XUMUYECKUC 3HAHUS;

- pa3BUTHE Y OOYYAIOIINXCS YMEHUHN paznuyaTh (PaKThl U OLIEHKH, CPABHUBATH
OIICHOYHBIEC BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPHUSMU OIEHOK U CBSI3b KPUTEPHUEB C
OTpEJICICHHOW  CHUCTeMOW  IIeHHOCTeH, ¢dopmynupoBaTh ¥ 00OCHOBBIBAThH
COOCTBEHHYIO IMO3UIIHIO;

- TmpuoOpeTeHre OOYyYaIoIMMHCS ONbITa PAa3HOOOPa3HOW EeATENBLHOCTH,
MO3HAHUA W CAMOIO3HAHMS; KIIOYEBBIX HABBIKOB, HMMEIONIUX YHUBEPCAIHHOE
3HAUEHUE JUIsI PA3JIMYHBIX BHJIOB JCSATEIBHOCTU (HABBIKOB PEIICHHS MPOOIieM,
NPUHATUS ~ pELIEeHWH, T[OMCKa, aHaiau3a MW 00paboTkM  MH(pOpPMALNH,
KOMMYHUKATHBHBIX HaBBIKOB, HaBBIKOB M3MEPCHHUH, COTPYIHUYECTBA, OE€30IMACHOTO
oOpallieHusl ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

B paboueit mporpamme KOHKPETHU3HPYETCS COJEpKaHUE MPEAMETHBIX TEM,
naércss  pacmpenesieHue  yd4eOHbIX  4YacoB MO TeMaM  JIUCHUIUIMHBI U
MOCJIEIOBATEIbHOCTh H3YYEHUsT TeM C YYETOM JIOTMKM Y4YeOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00ydarommxcs, mpo(ecCHoHaNbHON HAPABICHHOCTH.

B mporpammy BKIIOYEHO COJAEpKaHWE, HAMpaBlieHHOE HAa (HOPMHUPOBAHUE Yy
CTYJIEHTOB KOMIIETEHIINNA, HEOOXOMUMBIX sl KadecTBeHHOTo ocBoenus [IITKPC
CIIO na 6a3ze OCHOBHOTO OOIIEro OOpa3oBaHUsS C TOJYYEHHEM CPEIHETO OOIIEro

oOpa3oBaHus; MPOTPaMMbI TTOJATOTOBKH KBATU(PHUITMPOBAHHBIX PabOUMX, CITYKAIIUX
(TIIIKPC).



PabGouast mporpamma o00pa3oBaTeNbHONW YYEOHOW JUCIUIUIMHBI BKIIOYACT:
OOIIYI0 XapaKTePUCTUKY YYEOHON AMCIMILIMHBI, MECTO Y4eOHOW IUCIUIUIMHBI B
y4eOHOM TIUTaHe, Pe3yJIbTaThl OCBOCHHUS YYEOHON ITUCIUIUIMHBI — JMYHOCTHEIE,
MeTamnpeMETHbIE, TMpEeIMETHBIC, COAcpX)aHWe  oOpa3oBaTeNbHON  yueOHOM
JTUCIMIUIMHBI, TEMaTUYeCKUH IIIaH oO0pa3oBaTeNbHOM Y4YeOHOW TUCITUIUIMHBI,
y4e0HO-METOIMYECKOE W MaTepUATbHO-TEXHUYECKOE 00eCledeHne MpOorpaMMEI
y4eOHOU JUCIUILTUHBI.

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIUIIJIAHBI
O/1b. 07«XUMMUSD»

XuMHST — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOCHUU, CBOMCTBAX M
MPEBPAIICHUSIX, 3HAYCHUM XWMHUYECKHX BEIIECTB, MAaTepUaIoB M TIPOIECCOB B
MIPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa.

Conepxanue 00mieoOpa3oBaTeIbHON  Y4eOHOH  AUCHUILIMHBI  «XUMUS»
HaIpaBJICHO HA YCBOCHHME OOYYalOUMMHUCS OCHOBHBIX TMOHSITHM, 3aKOHOB U TEOPUN
XUMHUH; OBJIQJICHUE YMEHUSAMH HaOMI0aTh XUMHUYECKUE SIBJICHUS, IPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XMMHYECKUX (OPMYI
BEII[ECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM.

B nmpouecce wu3ydeHus XuMUM Yy  OOydYalOIIMXCSd  Pa3BUBAIOTCSA
MO3HABATENIbHBIE WHTEPECHl W HWHTEUICKTYaJbHBIE CIOCOOHOCTH, IMOTPEOHOCTH B
CaMOCTOSATEIILHOM TMPUOOPETEHUS 3HAHWK 10 XWMHA B COOTBETCTBHH C
BO3HHMKAIOIIMMH KU3HCHHBIMH MPOOJIEMaMH, BOCIIUTHIBACTCS OEPEKHOE OTHOIICHUS
K [pUpoAe, IOHMMaHue 3J0pOBOro  o0Opaza  XKU3HHM, HEOOXOJAMMOCTHU
NPEAYNIPEKICHNS ABICHUM, HAHOCAIIMX BPE 3I0POBBIO M OKpyXkaroueu cpene. OHu
OCBaMBAlOT MPHUEMBI TPAMOTHOTO, OE30MMaCHOTO HWCIIOIb30BAHUS XUMHUYECKHX
BCIIECTB W MAaTEpUaJIOB, MPUMEHSEMBIX B OBITy, CEIbCKOM XO3SIICTBE M Ha
MIPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHHHM coJepkKaHHs 00Ieo0pa3oBaTeNbHON  y4eOHOM
JTUCIUTUIMHBL I Mpo(deCcCUOHATIBHBIX  O0pa30BaTENbHBIX  OpraHU3aIlui,
peanu3ymux 00pa3oBaTEIbLHYIO IPOrpaMMy CpEIHEro ooémero oOpa3oBaHUS B
npenenax ocBoenus [ITTKPC CIIO na 6a3e ocHOBHOro o0Iiero oOpa3oBaHWUS,
YUUTHIBAJIACh OOBEKTUBHAS PEAbHOCTh — HEOONBIION 00bEM YacOB, OTIYIIEHHBIX
Ha W3Y4YCHHE XUMUU U CTPEMJICHHE MAaKCHMaJIbHO COOTBETCTBOBATh HIEAM
pa3BuBaromero oOydeHus. [lodToMy TeopeTHYEeCKHe BOIMPOCHI MaKCHMAaJIbHO
CMENICHBl K Hayajdy W3y4YeHUsS JTUCHUIUIMHBI, C TEM YTOOBI IOCICIYIONUI
(baKkTHYeCKUil MaTepraj pacCMaTPUBAJICS Ha OCHOBE M3yUYCHHBIX TCOPHUH.

Peanuzanms neIyKTUBHOTO TIOAXOJAa K H3YYEHHUIO XUMHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTHYECKHX OIEpalliii MBIINIJICHNS, KaK aHalli3 W CHHTE3,
0000IIeHrne ¥ KOHKpETU3allus, CpPaBHEHWE W AaHAJIOTHs, CHUCTEMaTU3alus |
Kiaccudukanys u ap.

N3yuenne xumuu B TPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPTaHU3AIMSIX,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOTpaMMy CpeaHero oOmero oOpa3oBaHUs B
npenenax ocBoerus [IIIKPC CIIO na 6a3e ocHOBHOTO 00I1Iero 00pa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT Mpo¢uisi mpodecCHoHamTsHOTO 00pa30oBaHMs.
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DTO BBIpAXKAETCS B COACPKAHWU OOYYCHHs, KOJUYECTBE UYaCOB, BBIICIACMBIX Ha
U3y4YeHUE OTIEIbHBIX TEM MPOrpaMMbl, TITyOWHE KX OCBOCHHUS OOYy4YarOIIMMHUCH,
o0beMe M  XapakTepe MpaKTHUYEeCKUX  3aHATHH, BHJAaX  BHEAYJIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

[Tpu ocBoenuu npodeccuii CI1O TexHmueckoro npoduiist mpodeccuoHanTbHOTO
oOpa3oBaHUsS XUMHS H3ydaeTcs Oosiee yriIyOJeHHO Kak TmpoduibHas ydeOHas
JTUCIUTUINHA.

Cnenudurika m3ydyeHUs: XUMHUM TMPU OBIAACHUMU MPOPECCUSIMU TEXHUYECKOTO
npoduist oTpaxkeHa B Kaxaou teme pazaena «Coaepkanue yueOHOU AUCIUIIIUHBD) B
pyopuke «lIpodunbabie U npodhecCHOHATIBHO 3HAYUMBIE AJIEMEHTHI COICPKAHUS.
OTOT KOMIIOHEHT pealu3yeTcsl MpPU HHJWBHAYyaJIbHOW CaMOCTOSITEIBHOM padoTe
oOyuaromuxcst (Hanucanuu pedeparos, MOJTOTOBKE COOOIIECHUM, 3alIUTE TPOEKTOB),
B Ipolecce Y4YEOHOW JAEATENBHOCTH MOJ  PYKOBOJACTBOM  IPENoJaBaTess
(BBIMOJTHEHUU  XUMHMYECKOTO OKCIEPUMEHTa — JIA0OPATOPHBIX  OMNBITOB U
MPaKTUYECKUX PabOT, pelICHUU IPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/a4).

B mpouecce wn3yueHUs XUMHHM TEOPETHUYECKHE CBEACHUS JONOJHSIIOTCS
JEMOHCTPALUSIMH, JTAOOPATOPHBIMU  OMBITAMU W MPAKTUYECKUMH  3aHSATHUSIMH.
3HAYUTEIBHOE MECTO OTBOJHUTCS XUMHUYECKOMY O3KCIEepUMEHTYy. OH OTKpBIBAET
BO3MOXKHOCTh (DOPMHUPOBATHh Y OOYYAIOIIUXCS CIEIMAIIbHBIE TPEAMETHBIC YMEHUS:
paboTath C BEHIECTBAMH, BBINOJIHATh MPOCTHIE XWMUYECKHE OIBIThl, YYHUTh
0e30MacHOMY M JKOJIOTMYECKM TPaMOTHOMY OOpalieHUI0 C  BELIECTBAMH,
MaTepualaMH U MpolieccaMu B ObITY U Ha POU3BOJICTBE.

JUist opraHu3alMi BHEAyJUTOPHOM CaMOCTOATENIbHOM padOThl CTYJIEHTOB
NPEACTaBICH NPHUMEPHBINA MepedeHb pedepaToB (JOKIANOB), HHAMBUAYAIbHBIX
IIPOEKTOB.

B nponecce wu3zydeHuss XUMUU BaXHO (POPMHUPOBATH HH(DOPMALMOHHYIO
KOMIIETEHTHOCTh oOOydaromuxcs. lloaToMy npu opraHuzanuu caMOCTOATEIbHON
paboThl HEOOXOAMMO AaKIEHTHPOBATh BHUMAHUE OOYYAIOIIMXCS Ha TIOUCKE
uHdopmauu B CpeAcTBaX MaccMmenua, HuTepHeTe, yuyeOHOM U cCHeruaibHON
JUTEpaType C COOTBETCTBYIOMIUM O(OPMIICHUEM U MPEJICTABICHUEM DPE3YyJIbTaTOB.

N3yuenune obGmieobpazoBarenbHoit yueOHoH auciumianabl OJlb. 07 «Xumus»
3aBepIlaeTcs MOJABEACHHEM HTOroB B (opme muddepeHIIMpoBaHHOTO 3adeTa B
paMKax MPOMEXKYTOUYHOM AaTTecTalluu CTyleHToB B mpoiecce ocBoeHus [ITIKPC
CIIO ¢ nonyuenuemcpennero odmero oopazoanus (IIITKPC).

3. MECTO YYEBHO! JUCIHUIIJIMHBI B YYUEFHOM IIVIAHE
Vueonas mucrmmamaa OY .11 «Xumusy sBnsercs 0a30BOM AUCIUTLIMHON
00111e00pa30BaTEIbHOTO IHUKJIa OCHOBHOW mpodeccuoHaabHON 00pa3oBaTeIbHON
POrpamMMBbl CpeaHEro npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ moiydeHueM cpennero obmiero odpasoBanus (IIIIKPC) ¢ yuerom
tpeboBanuii ®I'OC CIIO u npoduiis npodeccnoHarbHOro 00pa3oBaHMUs.

4. PE3YJIbTATBI OCBOEHHUS YYEBHOM JUCIIUILJINHBI
OcBoenue coxepxkanuss yueOHot  gucrumummasl  OVY.11  «Xumusay,
o0ecreunBaeT JOCTIKEHNUE CTYICHTaAMH CIIEAYIOINUX Pe3yabTATOB:



JIUYHOCHHBIX:

JI1 4yBCTBO rOpJIOCTH U YBAXKEHUS K UICTOPUHU U JOCTHKEHUSM OT€UECTBEHHOMN
XUMUYECKON HayKH,; XUMUYECKA TPaMOTHOE IMOBeJAeHHUE B MNpodhecCHuOHATBHON
NEATEIPHOCTM U B OBITY TMpU OOpallleHMH ¢ XUMUYECKHMH BeIleCTBaMH,
MaTepuajlaMi U MPOLECCAMMU;

JI2 TOTOBHOCTB K IIPOJOJKEHUIO 00Opa30BaHUsl U MOBBIIICHUS KBATU(PUKAIIUN B
n30paHHON TpodeccCHOHaTBbHON JeATENPHOCTY M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOW HAyKH M
XUMUYECKAX TEXHOJOTHHA IS TIOBBIIMICHUS COOCTBEHHOTO WHTEIUICKTYyaJIBHOTO
pa3BUTHUS B BEIOpaHHOU MTPO(HECCHOHATBEHOM e TENbHOCTH;

MemanpeomMemHplx:

M1 wucnonp30BaHHWE Pa3IMYHBIX BUJOB IO3HABATEIIBHOM JEATEIBHOCTH U
OCHOBHBIX HWHTEJUIEKTYaJbHBIX oOlepanuil (MOCTAaHOBKU 3ajaud, (popMylIupoBaHUs
TUIO0TE3, aHAJIM3a U CUHTE3a, CPABHEHMsI, 000OIIEHUS, CUCTEMAaTH3allu1, BbISIBIICHU S
MPUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (HOPMYJIHUPOBAHUS BBHIBOJIOB)
JUIS. PEIIEHUs] MOCTaBJICHHOW 3aJauM, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmro/leHrs, HAyYHOTO JSKCIEPUMEHTA) JUIsl HU3Y4YEHUsS Pa3IUYHbIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTD
CTaJIKUBAThCS B MpodeccCuoHaNbHOM cdepe;

M2 HCnoNb30BaHUE PA3TUYHBIX HCTOYHHUKOB ISl TOJYYECHHUS XUMHYECKOU
nHpopMalK, yMEHHUE OIIEHUTb €€ JOCTOBEPHOCTh JUIsl JOCTHXKEHHUS XOPOIINX
pe3yapTaToB B npodeccuonanbHol chepe;

npeomMemHbIX:

I11 chopmMupoBaHHOCTh NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOMN
HAay4YHOW KapTUHE MHUpA; MOHUMaHWE POJIM XUMUU B (HOPMUPOBAHUM KPYro3opa U
(GyHKIIMOHATIBFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI MPAKTHUYECKUX 3a/1a4;

[12 BnageHuWe OCHOBOMOJATAIOMIMMHU XWMHUYECKUMH MOHATHUSIMHU, TEOPHUAMH,
3aKOHAMHA U 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAaHHE  XUMHUUYECKOHU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[13 BrajieHre OCHOBHBIMU METOJAMU HAYYHOI'O MO3HAHUSI, UCIOJIb3YEMBIMU B
XUMUU: HAONIOJICHHEM, OINUCAaHUEM, H3MEpPEHUEM, OJKCIIEPUMEHTOM; YMEHHE
0o0pabaTbiBaTh, OOBSICHATH PE3yJbTAaThl MPOBEICHHBIX OMBITOB W JENIaTh BBIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTb MPUMEHSTh METOJbl TMO3HAHUS TMPU PEUICHUU
MPAKTUYECKUX 3a1aY;

14 chopMupoBaHHOCTH YMEHHUSI JaBaTh KOJMYECTBEHHbIC OIEHKU U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOpPMYJIaM U YPAaBHEHUSIM;

[15 Bnagenue mpaBUJIaMM TEXHUKH OE30MACHOCTH TMPU HUCIOJIb30BaHUU
XUMHUYECKUX BEIIECTB;

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



5. COJJEPKAHUE YYEBHOM JJUCITUIIJINHBI
BBenenue

Hayynbie MeTonpl MMO3HAaHWA BEUIECTB U XUMHYECKUX sABJICHUU. Poib
DKCHEPUMEHTa M TEOPUM B XHUMHUU. MOJEIMpPOBaHWE XHUMHYECKHX MPOLIECCOB.
3HaueHHe XUMUU IIPU OCBOCHUU CTPOUTENBHBIX MPOQPECCUil.

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

OcHoBHbIe noHsiTUsE XuMuM. BemectBo. Atom. Mosnekyna. XuMHYECKUI
aneMeHT. [IpocTeie U CllokHbIE BelecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBINA COCTaB
BemeCTB. XWMHUYEeCKHe 3Haku ©  (Gopmynasl. OTHOCHTENBHBIE aTOMHAasT U
MOJIEKYJIsIpHas Maccbl. KonmnuecTBo BemniecTna.

OcHoBHBbIe 3aKOHbI XUMHMH. CTexuoMeTpusi. 3aKOH COXPAHEHHUS MacChl
BEILIECTB. 3aKOH MOCTOSTHCTBA COCTABa BEILIECTB MOJICKYJISIPHOM CTPYKTYphl. 3aKOH
ABorazipo ¥  CIEACTBUA U3  HEro. PacyeTHble 3aJauM Ha HaxXO0XICHUE
OTHOCHUTEJIBHON MOJIEKYJISIPHOW MAaccChl, ONMPENEICHUE MACCOBOM 10U XUMHUYECKHUX
AJIEMEHTOB B CJIOKHOM  BEILIECTBE.

JemoHcTpanuu

Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.

Mopenu MOJIEKYJT TPOCTHIX U CIOKHBIX BEIIECTB (IIIApOCTEPIKHEBBIE).

Kosnekiust mpoCThIX U CI0KHBIX BEIIECTB.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvie 3I1EMEHMbL COOCPHCAHUA.
AnnoTporniHble MoauduKanuu yriaepoja (anMasz, rpadur), Kuciaopoja (KUCIOpO/,
030H), OJioBa (cepoe U Oeoe 0JI0BO).

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

U. Menoeneesa u cmpoenue amoma.

Hepuoanyeckuit 3akon /I. U. MenpeseeBa. Otkpeitue /. 1. MenaeneeBbim
[Tepuoguueckoro 3akonHa. Ilepwomuueckuit 3akoH B dopmynaupoBke J[. N.
MenpneneeBa. Ilepuoguyeckas TabmuIa XUMUYECKUX JJIEMEHTOB — TpapuiecKoe
OTOOpaKEHHE TepUOAMYEeCcKOro 3akoHa. CTpyKTypa NEpUOIUYECKON TaOJIUIIbL:
NepHOJIbl (MaJibie ¥ OOJIbIINE), TPYIIIHI (TJIaBHASI U TOOOYHAs).

Crpoenne atoma u Ilepuoanveckuii 3axkon I. U. MenneneeBa. AtoMm —
ClIOXHasi dYacTtuna. Sapo (MpOTOHBI W HEWTPOHBI) U DIIEKTPOHHAs OO0O0JIOYKA.
N3oronsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX MEPUOIOB.
OCOOEHHOCTH CTPOEHUS JJICKTPOHHBIX OOO0JOYEK aTOMOB DJIEMEHTOB OOJBIINX
neproaoB (IMEPEXOIHbIX 3JeMeHTOB). IloHATHE 00 opOuTaNsIX. S-, p- u d-opOuTam.
DJIEKTPOHHBIE KOH(MUTypallud aTOMOB XHMHUUYECKUX  3JIeMeHTOB. CoBpeMeHHas
dbopmynupoBka Ilepuonuueckoro 3akonHa. 3HaueHue Ilepuoguyeckoro 3akoHa U
[Tepuoanueckon cucreMbl XUMHUYECKUX deMeHTOB JI. 1. MenneneeBa it pa3BuTus
HayKH{ ¥ TOHUMaHUSI XUMUYECKON KapTUHBI MHUPA.

Jemoncmpayuu

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

Jlabopamopnulit onvim

MopenupoBanue 1ocTtpoeHus Ilepuoamdeckoli  TaONMIBI  XUMHUYECKHX
DJIEMEHTOB.



Ilpoghunvnvie u npogeccuonanvno 3Hauumvle 3I1eMEHMbL COOCPHCAHUA.
PanuoaktuBHOCTh. McHonp30BaHME pPaJMOAKTUBHBIX M30TOMOB B TEXHUYECKHUX
uensix. PEHTTeHOBCKOE M3IyYEHHE M €r0 HCMHOJIb30BAHHE B TEXHUKE M MEIUIIMHE.
MopenupoBaHue Kak METOJ TPOTHO3UPOBAHUS CUTYallUd HA TPOU3BOJICTBE.

Cmpoenue gewecmaa.

HNonnass xumudveckass cBs3b. KaTumonsl, ux oOpa3oBaHHME H3 aTOMOB B
pe3yibTaTe mpolecca OKUCICHUsI. AHUOHBI, UX 00pa30BaHUE U3 ATOMOB B pe3yibTaTe
mpoIiiecca BocCTaHOBIEHUA. MIOHHAs CBSI3b KaK CBSI3b MEXKly KATHOHAMU M aHUOHAMHU
3a CUET SJEKTPOCTATHYECKOro MpuTshkeHus. Knmaccudukanus HOHOB: MO COCTaBy,
3HAKY 3apsijia, HATUIHIO TUAPATHONH 000J109KU. IOHHBIE KPUCTAIUNIMYECKHUE PEIICTKH.
CBoiiCTBa BEMIECTB C MIOHHBIM TUIIOM KPUCTAJUIMYECKON PEIICTKH.

KoBanenTHasi xumMuveckasi cBsi3b. MexaHu3M 00pa3oBaHHS KOBAJICHTHOM
cBs3M  (OOMEHHBIE W  JOHOPHO-AKIENTOPHBIN).  DIEKTPOOTPUIIATEIHLHOCTD.
KoBaneHTHbIE TONSIpHAs W HENOJspHas CBA3UM. KpaTHOCTh KOBAJEHTHOM CBS3H.
MonekynsipHble WM aTOMHBIE KpUCTaJUIMYECKHe pemeTku. (CBOKWCTBAa BEIIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJUIMYECKUMH PEHIETKAMMU.

Mertannuueckass cBsi3b. MeTauIMyeckass KpPUCTAUIMYECKAsl pelIieTKa |
METAJIMYECKasi XUMUYECKasi CBA3b. PU3MUECKHUE CBOWCTBA METAJLIOB.

ArperaTHblie COCTOSIHMS BellleCTB M BOAOPOIHAS CBA3b. [BEpAOE, )KUIKOE U
razoobpasHoe cocTosiHUs BemiecTB. Ilepexon BemiecTBa M3 OJHOIO arperaTHOro
COCTOsIHUA B Jipyroe. BonopoaHas CBs3b.

Yucrsie BemecTtBa U cMecH. [loHdATHE O cMecu BemiecTB. ['OMOreHHBIE U
rereporenHbie cmecu. CocTaB cMmeceil: 00beMHass U MaccoBasl JOJIM KOMIIOHEHTOB
cMecH, mMaccoBas oy npumeceid. JlucnepcHele cuctemsbl. [loHsiTHE O AMCTIEpCHOM
cucteme. JlucnepcHas (da3a U JIUCIIEPCUOHHAS cpena. Knaccudukanus
JIMCTIEPCHBIX CHUCTEM.

Jlemoncmpavyuu

Mojenb KpUCTAUIMYECKON PELIETKH XJIOPUIA HATPHUSL.

Mopenu KpUcTaUIMYeCKUX PENIETOK aiMasa, rpadura.

OO0pasiel pa3IMYHbBIX AUCIEPCHBIX CUCTEM: IMYJIbCUHM, CYCIIEH3HH, adp030JIei,
resie v 3051€eH.

Koaryssanus.

Jlabopamopnwie onvimul

[IpurotoBneHue cycren3uu kapooHaTa Kajblius B Boje. [lonyueHue amynbcuun
MOTOPHOT'O WJIM PACTUTENIBHOIO Macha.

O3HaKOMJIEHHE CO CBOMCTBAMH TUCTIEPCHBIX CUCTEM.

Ilpogpunvuvie u npogeccuonanvho 3HaAUUMDbBIE INEMEHMBL COOEPIHCAHUA.
[TonsipHOCTB CBSI3M M MOJSPHOCTH MOJeKyJbl. Konnencamus. Tekyudectb. Bo3ronka.
Kpucrammmzanus. Cyonumanusa u gecyonuManus. AHoManuu (GU3NUYECKUX CBOMCTB
BOJbl. JKuakue kKpuctaibl. MUHEpalibl U TOPHBIE MOPOJIbI KaK MPUPOAHBIE CMECH.
OMynbCUM M CycHeH3uH. 3074 (B TOM uyucie aj’po3onu) u renu. Koarymsmws.
Cunepesuc.

Booa. Pacmeopwi. Dnekmponrumuieckas ouccoyuayusl.



Boaxa. PacrBopsel. PacrBopenue. Bona kak pactBopurens. PacTBopumocTh
BellecTB. HachlllleHHbIE, HEHACBIIIEHHBIE, NTEPECHIICHHBIE PACTBOPHI. 3ABUCUMOCTD
PacTBOPUMOCTH Ta30B, )KUIAKOCTEH U TBEPJbIX BEIIECTB OT PA3JIMUHBIX  (PAKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

JJIEKTPOJIUTHYCCKAA [AUCCOUNUANUA. OJEKTPOJIUTHI U  HEBJIEKTPOIUTHI.
DIIEKTPOJIUTHYECKAsA AUCconManns. MeXaHu3Mbl JIEKTPOJIUTUYECKON JUCCOLUALINN
I BEWIECTB €  pAa3jIM4YHbIMM  THUNAMU  XUMHUYeCKOM  CBsa3u.  (CreneHb
ANIEKTPOIUTHUECKON aucconuani. CUibHbIE U caadble 3IEKTPOIUTh.. OCHOBHBIE
IIOJIOKEHHSI TEOPUM DJIEKTPOJUTUYECKOW Jucconuanuu. KucemoTel, OCHOBaHHUsA
U COJIM Kak dJIEKTPOJIMUTHI.

Jemoncmpayuu

PacTBOpUMOCTB BEWIECTB B BOJE.

PacTBopenue B BoJe CEpHOM KUCIIOTHI U COJIEH AMMOHHS.

OO0pasIpl KPUCTATIIOTUIPATOB.

HcnbiTanne pacTBOPOB BJIEKTPOIUTOB U HEAJNEKTPOJMTOB HA MPEIAMET
JUCCOLMAIMU. 3aBUCUMOCTh CTEIEHU AJIEKTPOJIUTHYECKON THCCOLMALUU YKCYCHOU
KHUCIIOTBI OT pa30aBiIeHUs pacTBOpA.

Ilpakmuueckaa paboma Nel:

[IpuroToBneHue pactBopa 3aJaHHOW KOHIIEHTPAIUU.

Ilpoghunvrvie u npogheccuonanvno 3nauumoie r1emenmol cooeprycanusi. Pac-
TBOpPEHHUE KaK PU3UKO-XUMUUYecKui mporiecc. Tennoneie 3 HEKTH TPU paCTBOPEHUHU.
Kpucrammornaparsl. Pemenne 3aga4 Ha MaCCOBYIO JIOJIKO PACTBOPEHHOTO BEIIECTBA.
[IpumeHnenue BOJbI B TEXHMYECKMX UesX. JKECTKOCTh BOJBI U CIOCOOBI €€
ycTpaHeHusl. MuHepaibHbIE BOBI.

Knaccugurayusa neopeanuueckux coeounenuti u ux c6oucmaa.

Kucsotsl 1 ux cBoiicTBa. KUCIOTHI Kak 3JEKTPOIUTHI, UX KJIacCU(UKALIMS TTO
pa3IMYHBIM TpU3HAKaM. XHMHYECKHE CBOICTBA KHUCIOT B CBETE TEOPUHU
AIIEKTPOIIMTHYECKON JIVCCOLAALINH. OcoOenHoctH B3aUMOJEHCTBUSA
KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
MOJIYYEHUS] KHUCIIOTBHI.

OcHoBanusi ®W ux cBoiictBa. (OCHOBaHUA KaK dJIEKTPOJUTHI, UX
KJaccu(ukaiysa 1o pa3jiudHbIM MpU3HAKaM. XUMUYECKUE CBOWCTBA OCHOBAHHI B
CBETE€ TEOPUU DIEKTPOJUTUYECKON auccoruanuu. Pa3znokeHue HepacTBOPHUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CIIOCOOBI MOJIYYEHHUSI OCHOBAHMIA.

Coimm n ux cpoiictBa. Conn Kak eKTposuThl. CONM CpeaHue, KUCIBIE U
OCHOBHbIE. XUMHYECKHE CBOWCTBA COJIEM B CBETE TEOPUHU DIICKTPOIUTUYECKON
nucconuani. CriocoObl MOTYUYEHUS COJICH.

IM'upponus comnen.

Oxkcuapl 1 ux cBoiictBa. CosieoOpasyromue U HecoJaeo0pa3yroIue OKCHUIbI.
OcHoBHBIC, aM(POTEpPHBIC U KUCIOTHBIC OKCHIBI. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTETIEHU OKHCJIEHHsI OOpa3yIolero ero Meramia. XMMHUYECKHEe CBOWCTBAa OKCHIOB.
[lonyyeHne OKCHIOB.

Jemoncmpayuu

B3aumogenicTBue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM  KHCJIOT C
METaJIJIAMH.
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['openne ocdopa 1 pacTBOpeHUE MPOAYKTA TOPEHUS B BOJIE.

[Tony4yenue u cBoiicTBa aMm(pOTEPHOrO TUAPOKCHUIA.

HeoOpatumeblit tuiposn3 kapOuia Kaablus.

OO6patuMblii THAPOIIU3 COJIEH PA3IUYHOTO THUIIA.

Jlabopamopnvie onvimuol

HcnbiTanne pacTBOPOB KUCIOT UHAUKATOPAMHU

B3anmoneiicTBrie METAIIOB C KMCJIOTaMH.

B3anmonencTBre KUCIOT ¢ OKCHIAMU METALIOB. B3anmonencTBue KHUCIOT C
OCHOBAHUSIMH.

B3anmonencTBre KHUCIOT C COJSIMU.

HcnbiTanue pacTBOPOB MIEIOYEN UHAUKATOPAMH.

B3anmonenicTBre menoden ¢ COIsIMH.

Pa3noxeHne HepaCTBOPUMBIX OCHOBAaHUU

B3aumogericTere cojiel ¢ MeTaJUIaMu.

BzanmopencTBue comen aApyr ¢ APyrom.

I'moponus coner pasinuyHOrO TUIA.

Ilpogunvnvie u npogheccuonanvno 3Havumvle 3INEMEHMbL COOEPHCAHUA.
[IpaBmia paszbaBieHUsT CepHOM KHUCIOTHL. Mcmojp30BaHWE CEPHOM KHUCIOTHI B
MPOMBIIUICHHOCTH. EJKHe menoyn, HuX UCHOIb30BaHUE B IMPOMBIIUIEHHOCTH.
["amenas u HeraieHas U3BECTb, UX IPUMEHEHUE B CTPOUTENLCTBE. [ UIic u anedactp,
runicopanue. [lonarue o pH pactBopa. KucnortHas, menoynas, HEUTpanbHas cpeaa
pPacTBOpPOB.

Xumuyeckue peakyuu.

Knaccupuxkauusas  xumMuuyeckux  peakuumil. Peakuym — coeauHEHMS,
pasnokeHus, 3amMmelleHus, obOmeHa. Karamutnueckue peakuuu. OOpaThMmble H
HEOOpaTUMBbIE peakuu. DK30TEPMHUUECKUE U IHAOTEPMUUECKUE peakuuu. TenaoBon
ahdexT xuMuuecknx peakiui. TepMOXUMHUYECKUE YPaBHEHHUS.

OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CTErneHb  OKUCIICHHUS.
Oxucinurens W BOCCTaHOBJIEHHWE. BoccraHoBuTeNnb U OkuciaeHue. Merton
AJIEKTPOHHOTO OanaHca i COCTaBIICHUS yYpaBHEHUU OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLHUU.

Ckopocts xuMHUYecKHX peakumid. [loHATHE O CKOPOCTHM XUMHUYECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEAKIMi OT PAa3IHYHBIX (PaKTOPOB:
MPUPOABI pEarupyrolInX BEUIECTB, UX KOHIIEHTPALWH, TEMIEPATypPbl, OBEPXHOCTH
CONPUKOCHOBEHMS U UCIIOIb30BAHUS KAaTaJIM3aTOPOB.

Oo0paTumocTb XuMu4eckux peakuuii. O6paTrmbie 1 HEOOPATUMBIE PEAKIUU.
XHUMHUYECKOE PaBHOBECHUE M CIIOCOOBI €ro CMEUICHUS.

Hemoncmpauuu

[Tpumepsl HEOOpPATUMBIX pEAKIIMM, UAYLIIUX ¢ 00pa30BaHUEM OCAJKa, ra3a WM
BOJIBI.

3aBUCUMOCTBH CKOPOCTH PEAKLUHU OT MPUPOJIbI PEArUPYIOIINX BEIIECTB.

B3auMopeiicTBue pacTBOPOB CEPHOM KHUCJIOTHI C pacTBOpaMu THOCYJb(aTa
HATpHUs Pa3JIMYHON KOHLIEHTPAlUU WU TEMIIEPATYPHL.
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3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT MPHUCYTCTBUS KaTaau3aTropa
Ha NPUMEPE PA3JIOKEHUS MEPOKCHIA BOAOPOJA C MTOMOUIBI0 JUOKCHIA MapraHiua u
KaTaynasbl.

Jlabopamopnwie onvimuol

Peakuus 3amenieHuss MeI KeJIE30M B pACTBOPE MEAHOTO KyIIOpoca.

Peakiuu, nayniye ¢ 00pa3oBaHUEM OCaJiKa, ra3a UM BOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aWMOJICUCTBUS COJISTHOM KHCIIOTHI C METAJUIAMU OT
WX TIPUPO/IBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJEHCTBHSA LIMHKA C COJISTHOM KUCJIOTOM OT €€
KOHIICHTPALUH.

3aBUCUMOCTh CKOpOCTH B3aumoJierictBus okcuaa meau (1) ¢ cepnoit kucnoroit
OT TeMIIEPATYpPHI.

IlIpoghunvuvie u npogheccuonanvho 3Hauumvlie INeMeHmMbl COOEPHCAHUS.
[Tonsitue 00 »iekTposnm3e. DJNEKTPOJIU3 PACIUIABOB. ODJIEKTPOJIM3 PaCTBOPOB.
DIEKTPOIUTUYECKOE  TOJIy4YEeHHE amtoMuHus. [IpakTuueckoe NpUMEHEHHE
anekTposm3a. ['anpBaHomiactuka. ['anpBaHocTerus. PaduHupoBaHHe IBETHBIX
MeTaiuioB. Karanmu3. ['oMOreHHbIE M TeTepOoreHHbIe KaTaau3atopbl. [IpomMoTOpEI.
Karanutuaeckue sae1. MarHOMTOpHI. [Ipor3BoicTBO aMMuaka: chipbe, ammaparypa,
Hay4HbIC IPUHIIUIIBI.

Memannvt u Hememannbi.

Metauibl. OCOOEHHOCTH CTPOCHHMSI aTOMOB U KpUCTAUIOB. Dusznueckue
cBoiicTBa MetauioB. Kiaccudpukamus MeTamioB IO pa3dudyHbIM [PHU3HAKAM.
XWMUYECKHE CBOWCTBA METAUIOB.  ODJIEKTPOXMMHUYECKMM  pAN  HANPSKEHUN
MeTtauioB. Meramnorepmus. OOmue crnocoObl moiydeHus: MeramuioB. [lonsTthe o
Metamutyprud. [lupomeramnyprus, TUAPOMETAJUTYPTUs W AJIEKTPOMETAIUTYPIHsL.
CrutaBbl YEpHBIE U [IBETHBIE.

Hemeranabl. OcobOeHHOCTH CTpoeHusi aroMoB. Hemeramnsl — mpocThie
BEILECTBA. 3aBUCHMOCTb CBOMCTB TaJIOTEHOB OT MX IOJOKEHHS B IEPUOJHYECKON
cucteMe. OKHUCIUTENIBHBIE M BOCCTAaHOBUTEIBHBIE CBOWCTBA HEMETAUIOB B
3aBUCUMOCTH OT UX IOJIOKEHHU B PSALY dJIEKTPOOTPULATEIBHOCTH.

Jlemoncmpavyuu

Komnexuust metamios.

B3auMozeiicTBue MeTayuioB ¢ HemeTtaiamu (keies3a, LIMHKA U aJTIOMHHHS C
cepoit).

I'openne meTtamios

Konaexuus HeMeTanIos.

I'openune nHemeramios (cepsl, hocdopa, yris).

BriTecHeHHEe MeHee aKTHBHBIX TaJOr€HOB M3 PacTBOPOB HX coJiel Oolee
aAKTUBHBIMHU raJIOr€HAMMU.

Konnekun mpoaykmuii CHUIMKAaTHOM MPOMBINUIEHHOCTH (cTekia, (apdopa,
¢asiHCa, IeMEHTa Pa3InYHbIX MAPOK U JIp.).

3aKajnka M OTILYCK CTajlu.

O3HakOMJIEHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. Pacmo3naBaHue
pYJ XKenesa.
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Ilpakmuueckue padomuwi:

Ne 2. Tlonydyenue, coOupanue v paclio3HaBaHUE ra3oB.

Ne 3. Pemenue skcnepuMEHTANIbHBIX 3a]1a4.

Ilpogunvnvie u npogheccuonanvno 3Havyumvle INEMEHMbl COOEPHCAHUA.
Koppo3us MeTamioB: XUMUYECKAS U AJIEKTPOXUMUYECKAS. 3aBUCUMOCTh CKOPOCTH
KOPPO3HH OT YCJIOBHI OKpy»karomieil cpenpl. Kiaccudukanus koppo3un MeTallioB
M0 pa3JIMYHBIM Npu3HaKaM. CrocoObl 3alUTH METAIIJIOB OT KOPPO3HHU.

[IpousBoacTBo uyyryHa u crand. llomydyenne HemeramioB (pakLMOHHON
MEPETOHKOM JKHAKOrO BO3JAyXa W JJIEKTPOJIM30M PACTBOPOB WM PACILIABOB
ANEKTPOJUTOB. CUIMKAaTHAs MNPOMBIIUIEHHOCTh. [IpOW3BOJICTBO CEPHOM KUCIIOTHI.

2. Oprannueckas XUMHsI
OcHogHble NOHAMUS OP2AHUYECKOU XUMUU U MEOPUsi CMPOEHUsI OP2AHUYECKUX
COeOUHeHUl.

IIpeamer opranuvyecko xumuM. IIpupoaHble, HCKYCCTBEHHBIE U
CUHTETUYECKUE OpraHuveckue BemecTBa. CpaBHEHHME OPraHUYECKUX BEIIECTB C
HEOpraHn4eCKUMU. BaneHTHOCTh. XMMHUUECKOE CTPOCHUE KaK IOPAIOK COCAUHECHUS
aTOMOB B MOJIEKYJIBI I10 BaJIEHTHOCTH.

Teopusi crTpoeHusst opraHuveckux coeguHeHuii A. M. Bbyrtiaeposa.
OCHOBHBIE TMOJIOKEHUSI TEOPUM XHUMHUYECKOTO CTpoeHus. M3oMepus W H30MEpHI.
Xumuueckue GopMyIibl U MOJIEITM MOJIEKYJT B OPraHMYECKOU XMMUHU.

Knaccupukanus opranmyeckmx BemiecTB. Kiaccudukanus BemecTB Mo
CTPOCHHUIO YIJIEPOJIHOTO CKEJIETa U HAINYKIO (PYHKIIMOHANBHBIX rpynmn. ['omonoru u
romoniorusi. Hagana nomenknatypst |UPAC.

Knaccupukauus  peakumid B opraHmyeckoi  xumum. Peakiuum
NpUCOeAUHEHUs] (TUIPUPOBAHUS,  TAJIOTCHUPOBAHUS,  T'HAPOraJOr€HUPOBAHUS,
ruapatanuu). Peakuuu oTmieruieHUs (IeruIpupoBaHusi, JeTUAPOraJoreHUPOBAHMS,
nerunparamnuun). Peakiuu 3amenienus. Peakiiuu — M3omMepu3alum.

Jlemoncmpavyuu
Mojenu MoJIEKYJI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCAUHECHUH.
KauecTtBenHoe oOHapykeHHE yIJepojia, BOJOpPOJa B MOJIEKYJIax

OPraHUYECKUX COCAUHECHUMU.

Jlabopamopnuwiii onvim

N3rorosneHne Moaenen MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Ilpogpunvuvie u npogheccuonanvno 3nauumvle 31eMEHMbL COOEPIHCAHUA.
[lonatue o cyOcTtpare W peareHte. Peakiuu OKHUCJICHUS U BOCCTAHOBJICHUS
oprannueckux  BemectB. CpaBHeHME — KJacCU(UKAIMU  COCJUHEHUM U
KJ1IacCu(UKAIIMU PEaKIui B HEOPraHUYECKOM U OPraHUYEeCKON XMMUHU.

Yenee00opoowt u ux npupoonsvie UCMOYHUKU.

AJIKaHbI. AJIKaHbl: TOMOJIOTUYECKHUW psii, U30MEPUS M HOMEHKJATypa
aJlKaHOB. XHMMHUYECKHE CBOMCTBAa aJlKaHOB (M€TaHa, dTaHA): FOPEHHUE, 3aMEIICHHUE,
pasnoxeHnue, neruipupoBanue. [[pumeHenune aikaHoB HAa OCHOBE CBOMCTB.

AJIKeHbl.  OTWJIEH, €ro  NOoJIydeHue  (JIeTUAPUPOBAHUEM  ITaHa,
JeTIoIuMepur3aluel moausTuiaeHa). ['oMonoruyeckuil psii, 130Mepusi, HOMEHKIIATypa
alKeHOB. XUMHUYECKHUE CBOWCTBA JTWJIEHA: TOPEHHE, KAYECTBEHHBIE pPEaKIHH
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(obecuBeurBaHre OpPOMHOI BOJBI U pacTBOpa MEepMaHraHaTa Kajus), TUApaTaus,
nonumepusanus. lIpuMeHeHne 3ThiIeHa Ha OCHOBE CBOMCTB.

/Iuenbl W kKayuyyku. [loHATHE O nOHMEHaX Kak YTJIEBOJIOPOJAX C JIBYMs
JMBOMHBIMU CBs3siIMU. CompsiKEHHBbIE TUeHbl. XUMHUUYECKHE CBOICTBA OyTanuena-1,3 u
u30IpeHa: oOeciBeUMBaHWE OpPOMHOM BOJbI W TMOJHUMEpU3AIUS B KaydyKH.
HarypanbHbilil U CHUHTETHUECKUE KayuyKu. Pe3nHa.

AuxkuHbl. AuernneH. XUMHUYECKHME CBOWCTBAa  AalE€TWIIEHA: TOPEHUE,
oOeciBeyrBaHre OPOMHOM BOJIbI, MPUCOCTUHEHHUM XJIOPOBOJAOPOJAA M THUIpATAIIHS.
[IpumMeHeHune aneTuieHa Ha OCHOBE CBOICTB.

Ilpupoanbie HCTOYHMKM yriaeBoaopoaos. Ilpuponsselii ra3: cocras,
npuMeHeHne B KadecTBe  TormBa. Hedts. CoctaB m mepepaboTka HedTH.
[leperonka nedgtu. HedrenpomyKkTor.

Jemoncmpayuu

['openne meTaHa, 3TUIIEHA, AallETUJICHA.

OtHolIeHHEe MeTaHa, »JTUJIEHA, aleTuieHa | O0eH3o0ja K pacTBOpam
nepMaHTraHara Kajaus 1 OpOMHOM BOJIE.

[TonyyeHune H3TuieHa peakUUed Jeruaparaiuyd >TaHoda, aleTUIeHa —
TUAPOJIU30M KapOuJia KalbIusl.

Pa3znoxxenue kayuyka rnpu HarpeBaHUM, UCIIBITAHUE MMPOAYKTOB PA3JIOKEHUS HA
HEIPENEIBbHOCTD.

Jlabopamopnuvie onvimaol

O3HakoOMIIEHHE C KOJUIEKIMENH 00pa3lioB HEPTHU U MPOAYKTOB €€ NepepadbOTKU.

O3HaKOMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMu U3/1eTUi U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3nauumovie INEMeHMbL COOEPHCAHUA.

[IpaBuno B. B. MapkoBHukoBa. Krnaccudpukanuss U Ha3HaYeHUE KaydyKOB.
Knaccudukanusa v HazHaueHue pe3uH. Bynkanuzauus kayuyka. [lomyuenue
alleTUJICHA MUPOJIM30M METaHa M KapOUIHbIM criocoboM. Peakius momumepusamuu
BUHWIXJIOpHAA. [ToMBUHUIXIOpU U €ro npuMeHeHue. Tpumepusanus aleTuieHa
B Oenzoi. I[lonsatue o0 skctpakiuu. BoccraHoBieHrne HUTPOOEH30Ja B AHUIIMH.
['omonornueckuit psax apeHoB. Tomyos. HurtpoBanue Ttonyorna. TpoTu.
OcCHOBHBIE HaNpaBJICHUs] TPOMBIIUICHHON TMepepaboTKU MPUPOJHOTO Trasa.
[TonyTHbI#i HedTsIHOW Ta3, ero nepepaboTka. [lporecchl MPOMBINITIEHHOM
nepepadoTku HedTu: KpekuHr, pudopmuHr. OKTaHOBOE 4YHUCIO OCH3UHOB W
LETAaHOBOE YMCJIO U3EJIbHOrO TomInBa. KOKCOXMMUYECKOE MPOU3BOACTBO U €r0
MPOYKITHSI.
Kucnopodcooepoicawue opeanuueckue coeounenus.

Cmuprsl. [Tonydyenue 3TaHoNa OPOKEHUEM TJIIOKO3bI M THApPATAllMEl 3TUJICHA.
['uapokcunpHas rpynmna kKak (QyHkuuoHanbHas. [loHaTHe o0  mHpeaeabHbIX
OJHOATOMHBIX CHUPTAX. XUMHUYECKHME CBOWCTBA JOTAHOJA: B3aUMOICUCTBUE C
HaTpUeM, OOpa3oBaHWE TMPOCTHIX M CIOXKHBIX 3(PUPOB, OKUCICHUE B QJIbJICTHU].
[IpuMeHeHue »STaHONAa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IMOCIEICTBUS IJis
OpraHvM3Ma 4eJIOBeKa M npeaynpexjaenue. [uiepruH Kak MpeaCcTaBUTENb
MHOTOaTOMHBIX CHUPTOB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE  CIIHPTHI.
[IpumeHnenue rouueprHa.
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®enous. Ousnueckne U XUMUYECKUE CBOICTBa (eHona. B3ammHoe BiusHueE
aTOMOB B MOJIEKyJe (peHOja: B3aMMOJEHUCTBUE C T'MJIPOKCHJIOM HATpUs U a30THOM
kuciotoi. [IpuMeHeHue eHosia Ha OCHOBE CBOMCTB.

Aasbaeruapl. [lonstue 00 anpaermpax. AuspaerujgHas TIpynma  Kak
¢yHKIMOHaIbHas1. POpMaNIBIETUT U €r0 CBOMCTBA: OKUCICHUE B COOTBETCTBYIOLIYIO
KHCJIOTY, BOCCTAHOBJIEHME B COOTBETCTBYIOLMM crupT. llosydeHune anpaeruaos
OKHCJIEHUEM COOTBETCTBYIOIIMX cHUPTOB. [IpumeHeHune ¢opMaibaeruia Ha OCHOBE
€ro CBOWCTB.

KapoOonoBbie kuciaorsbl. [loHsaTre 0 kKapOOHOBBIX KucioTax. KapOokcuinbHas
rpynna kak (yHKIUOHadbHas. ['OMOIOTHYECKHil psii MpEeAeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCTOT. [lonmydyeHne kapOOHOBBIX KHCIOT OKHCIIEHHEM ajibJCTHIOB.
XHWMHYECKHE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIHME CBOWCTBA C MHUHEpAJIbHBIMH
KHCJIOTaMU U peakius srepupukanuu. [ IpumeHeHne ykcyCcHOM KHCIOThI Ha OCHOBE
CBOMCTB. BpIcmMe JKMpHBIE  KHCIOTBI Ha IpPUMEPE  MAIBMUTHHOBOM U
CTEapUHOBOM.

Caoxuble 3¢upbl U kupbl. [lonydyeHue crnoxHbBIX 3(UPOB peakuuen
srepudukanuu. CinoxxHele 3QUpbl B MIPUPOJE, UX 3HaueHue. [IpruMeHeHune cioXHbIX
7()UpPOB Ha OCHOBE CBOMCTB.

XKupsl kak cnoxusle 3¢upsl. Knaccuduxanus xupoB. XuMu4eckre CBONCTBA
YKUPOB: TUAPOJIU3 U THAPUPOBAHUE KUIKHUX KUPOB. [[puMeHeHue )KUpoB Ha OCHOBE
CBOMCTB.

YraeBoabl. VYrieBonbl, uX KiaccupuKanus: MoOHOcaxapuibl (TIHOKO3a,
(bpykKTO3a), TMcaxapuibl (caxaposa) U noarcaxapuabl (Kpaxmall U UEUII0I03a).

['moko3a — BeHIeCTBO € JBOWCTBEHHOW (YHKLIHMEW — aibJAeruJ0CHUpT.
XHUMHUYECKUE CBOMCTBA ITIIOKO3bI. [[pUMEHEHHE TIIFOKO3bI HA OCHOBE CBOMCTB.

3Ha4YeHUEe YTJIEBOJOB B JXMBOW MNPUPOAE M KU3HU denoBeka. [loHsaTue o
peakuMsIX NOJUMKOHJAEHCAMM M TUAPOJIM3a Ha IPUMEPE B3aUMOIPEBPALLCHUIA:
IJII0KO3a - MOJUCaXapul.

Jlemoncmpavyuu

OxuciieHne crupTa B aJIbJIETU.

PactBopuMocTh (heHosla B Boje NMpu OOBIUHOI TemmepaType W HarpeBaHUU.
KauecTBeHHbIE peakuuyd Ha QEHOI.

Peakuust cepeOpsiHOTO 3epKaiia abJeru10B U IITFOKO3bI.

Okucnenue anbAeTuIOB U TIIFOKO3bI B KACIOTY € IOMOIIBIO THAPOKCUAA MEIH
(1n).

Komnekmust »¢upHbIx macern.

PacTBopeHue riuieprHa B BOJIC U B3aUMOIeHcTBHE ¢ THapokcH oM meau (11).

CBoiicTBa YKCYCHOM KHUCIIOTBI, OOILIUE CO CBOMCTBAMH MUHEPAJIbHBIX KUCIOT.

B3aumonelictBue rmOko3bl W caxapo3bl ¢ ruapokcugom  wmeam  (I1).
KauecTBeHHas peakius Ha Kpaxmall.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA.
MeTunoBslii COMPT M €ro MCIHOJb30BAHUE B KAY€CTBE XHMHYECKOTO CBIPbS.
ToKCMYHOCTH MeTaHOJia M TpaBuia TEXHUKU O€30MacHOCTU Npu padoTe ¢ HUM.
OTUNEHIVINKOJIb U €ro IMNpUMEHEHHE. TOKCHMYHOCTh STWIEHIJIMKOJS W IMpaBHIIA
TeXHUKH Oe3omacHoCTH Ipu pabore ¢ HuM. Ilomyuenue eHoONa M3 MPOAYKTOB
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KOKCOXMMUYECKOTO  TMPOM3BOACTBA © w3  OeH3zona. [lomukonnmeHcanus
dbopmanbreruaa ¢ deHoroM B (heHoToPopMaTbACTUIHYIO CMOTY. AlLlEeTalIbJIETH.
[loHaTne 0 KeTOHax Ha IpuMepe auneroHa. [IprmeHeHHe aneToHa B TEXHUKE W
MPOMBIIIUIEHHOCTU. MHOroo0Opasue kapOOHOBBIX KHUCIOT (111aBeJIeBOM KUCIOTHI Kak
JIBYXOCHOBHOM, aKpUJIOBOM KUCJIOTHI KaK HEMpeAesIbHON, OEH30MHON KUCIOTHI Kak
apomaruyeckoi). IlmenkooOpasyromue Macia. 3aMeHa KUPOB B TEXHUKE
HEMUILEBBIM  CbhIpbeM. CHUHTETHYECKHME MOIOIIHNE CcpelacTBa. MOJIOYHOKHCIIOE
OpoxeHue raoko3bl.  KucioMosnounble MpoAyKThl. CHIOCOBAaHME KOPMOB.
HutpoBanue nemrnonossl. [Iupokcunms.
Aszomcooepacawue opeanuyeckue coeounenus. Ilonumepani.

Amunsbl. [Tonstue 06 amunax. Anndartnyeckue aMUHbI, UX KIacCUPUKAIMS U
HOMEHKJIaTypa. AHWIMH KakK OpraHudeckoe ocHoBaHue. [lonydenue aHwimHa W3
HUTpoOeH3oma. [I[pumeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHCIOTBI. AMUHOKHUCIOTHI Kak aMmQoTepHble IU(PYHKIIMOHAIBHbBIE
OpraHUYECKUE COCOUHEHHS. XMMHUYECKNE CBOMCTBA aMUHOKHCIIOT: B3aHMMOJICHCTBUE
C IIEJI0YaMH, KUCJIOTaMU U JIPYT ¢ APYroM (peakiius moJiMKoHaeHcanun). [lentuanas
CBS3b U MOJUIENTU IBI. [[puMeHeHrne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Benaxn. IlepBuunas, BTopuyHas, TPETUUHAS CTPYKTYPHI O€NKOB. XUMHUYECKUE
CBOMCTBa OCJIKOB: TOpEHHUE, JIeHATypalusi, TUIPOJU3, LBETHbIC PEaKIIUH.
buonornyeckue GyHkimu 0EIKOB.

Ionumepsl. benku u nmonucaxapuabl Kak OHMOMOIUMEPBI.

Ilnacrmacesl.  [lomydyeHne moOAMMEpPOB peakUMENd MNOJMMEPU3ALMU U
MOJUKOHAEHCAIMU.  TepMOIJIACTUYHBIE W TEPMOPEAKTUBHBIE  ILIACTMACCHI.
[IpencraBurenu miacTmace.

Bosokna, wux kiaaccupukanusa. Ilomydyenne BonokoH. OtaenbHbIE
MPEJICTABUTENIN XUMAYECKUX BOJIOKOH.

Jlemoncmpavyuu

B3aumopeiicTBue aMMHaka U aHWJIMHA C COJITHOM KHCIOTOM. Peakiyusa anuimHa
c OpOMHOI BOJOHA.

JlokazatenbCcTBO  Hajmuuusi  (QYHKIMOHAJIBHBIX  TPYII B pacTBopax
aMHUHOKUCJIOT.

[IBeTHBIC peakiuu OENKOB.

['openue nTuubero nepa U WEepCTIHON HUTH.

Jlabopamopnuvie onvimaol

PacTtBOpeHue 6e1KoB B BOJIE.

Jlenatypainus pactBopa Oejika KypHHOIO siiilla CIIUPTOM, pacTBOpamMu CoJjeit
TSDKEJIBIX METAJJIOB M MPU HarpeBaHUMU.

Ilpakmuueckue padomoi:

Ne 5.Pemienue skcriepuMeHTaIbHBIX 3a/1a4 HA UACHTU(PUKAIIMIO OPTaHUYECKUX
COCIMHEHUM.

Ne 6. PacnioznaBaHue miacTmacc.

Ne 7. Pacno3naBaHue BOJIOKOH.

Ilpoghunvuvie u npogeccuonanvno 3nauumvie 3I1eMEHMbL COOEPIHCAHUA.
AMMHOKANpoHOBasi KucjioTa. KanpoH kak mpeacTaBUTENb MOJIUAMUIHBIX BOJOKOH.
Hcnonp3oBanne THapoiin3a OEIKOB B MPOMBIIUICHHOCTH. [lOTMBUHUIXIIOPHI,
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noymrterpadpropatuneH  (tedmon).  DeHomOoPpOpMATBIACTHIHBIE  TJIACTMACCHI.
Hemrynous. ITpoMBITIIIEHHOE TIPOU3BOJICTBO XMMHYECKUX BOJIOKOH.

Tembl pedepaToB (I0KJIAA0B), WHAMBUAYAJIbHBIX NMPOEKTOB

JKene3o — 0OCHOBHOM MeTaJll1 CBAPILUKOB.

UyryH — cruiaB CBapIMKOB.

[[BeTHBIE METAJIBI U KCIIOJB30BAHUE B CTPOUTENIHCTBE.

Cranp — OCHOBHOI CIIaB CBApPILIUKOB.

AnleTHIIEH — OCHOBHOM TOPHOYMIA ra3 CBapIIUKOB.

Kucnopon u ero npuMeHeHNe B CBapKe.

AJIOMHHMI U €T0 UCIIOJIb30BAHUE B CTPOUTEINILCTBE.

[IpeumyiiecTBa ucnonab30BaHus TpyO n3 noaudTHIIeHa B cucteme KKX.
PeMoHT 1 cBapka noamsTuieHoBbIX TpyO B cucteMe JKKX.

AproH — 3alIUTHBIN ra3 CBapIIUKOB.

buorexHosorus u reHHas uHxeHepus — TexHojaorun XXI| Beka.
HaHoTeXHOI0THS KaK IPUOPUTETHOE HAIIPABICHUE PA3BUTHS HAYKH U

npousBozcTBa B Pocculickon denepanuu.

MCOAHUIIMHC.

CoBpeMeHHBIE METOAbl 00e33apaKUBAHUS BOIBI.

AJIOTPOIHS METAJUIOB.

Kusznp u gesrensHocTh . Y. Menaeneena.

«Ilepuoanueckomy 3akoHy Oyaylliee He TPO3UT Pa3PYIICHUEM. .. »
N3otomnsl Bogopoaa.

Hcnonb3oBaHne paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE€ MBIIydeHHME H €ro UCIOJb30BAHUE B TEXHUKE U

[Ina3zmMa — yeTBepTOE COCTOSIHUE BELIECTBA.
AMopdHBbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.
OxpaHa OKpyXawllel cpeapl OT XUMHYECKOTO  3arpsa3HCHUS.

KonnuecTBeHHbIE XapaKTEPUCTUKH 3arPsI3HEHUS OKPYKAIOIIEH CPEJIbI.

[TpuMeHeHre TBEP0TO U ra3000pa3Horo okcuaa yrieposaa (1V).
3amura 030HOBOTO PKpaHa OT XMMHUYECKOTO 3arpsS3HEHUSI.
['pyboaucniepcHbIe CUCTEMBI, HX KJIacCU(DHUKAITUS U UCIIOH30BAaHUC B

PO EeCCHOHATIEHOM ESITENIbHOCTH.

[IprumeHeHune CyCreH3nil ¥ SMYJIbCUI B CTPOUTENBCTBE.

Munepaibl 1 TOpHBIE TTOPOIbI KAK OCHOBA JTUTOCHEPHI.

PacTtBOpbI BOKpYT Hac. THUIIBI pacTBOPOB.

Bopa kak peareHT u cpeaa sk XMMHYECKOTO MpoLecca.

Kuznb u nesrensHocTh C. AppeHuyca.

Bxitag 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUE TEOPHUH JEKTPOIATHIECKOU

JIUCCOLIMALIAH.

YcTpaHeHue )KeCTKOCTH BOJIbl HA IPOMBIIIUIEHHBIX TPEANTPUSITUSIX.
CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBITINICHHOCTIY.
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- Hcnonb3oBaHue MHUHCPAJIBHBIX KHCJIOT Ha MNPCANPHUATHAX PA3JIUIHOI'O

npodus.

- OKCcHJIBI M COJTM KaK CTPOUTENIbHbIE MaTEPHAIIbI.

— Hcropus runca.

— [ToBapeHHast CONb KaK XUMHUYECKOE CBIPBE.

— MHuoronukuii kapOOHAT KajbIUs: B MPHUPOJE, B IMPOMBIINIICHHOCTH, B
OBITY.

- Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

- BupryanbHO€ MOEIMPOBAHUE XUMHYECKUX MTPOLIECCOB.
- DIIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

- DIIEKTPOJIN3 PACIUIABOB AJIEKTPOIUTOB.

- [IpakTueckoe IIPUMEHEHHE DIEKTPOJIN3A: paduHUpOBaHHE,
rajabBaHOIUIACTHKA, TAIIbBAHOCTETUS.

- Hcropus nmonydeHus: M1 IpOU3BOJCTBA AIFOMUHMS.

- DNEKTPOIIUTUYECKOE TTOJIyUeHUE U paUHUPOBAHUE METH.

- Pomp MeTta)juloB B HMCTOpUMH YENOBEUYECKOM LMBWIM3auuu. lcropus
OTEUYECTBEHHOW  4YepHOW  MeTaurypruu.  COBpEMEHHOE  METAJLTyPTrAYECKOE
IIPOU3BOJICTBO.

- Hctopuss OTEUYECTBEHHOM ILBETHOM METAUIypruv. Posib MeTamioB wu
CIUIaBOB B HAYYHO- TEXHUYECKOM IIpOIpecce.

- Koppo3us meTaioB U ciocoObl 3alUTHl OT KOPPO3HUH.

- WNuepTHbIC 1au O6J1aropoIHbIE Ta3bl.

- Poxnaromme cosm — rajoreHsl.

- Hcropus mBeIcKON CIUYKH.

- HcToprsi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKON XUMUH.

- Kuznb u nesarensHocth A. M. Bytiepoga.

- Posb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHUM W PA3BUTHUM MHUPOBOM
OPraHUYECKON XMMUHU.

- CoBpeMeHHbIE NPEICTABIEHUS O TEOPUU XUMHUECKOTO CTPOECHHUS.

- DKOJIOTUYECKHUE aCIEKThI UCTIOIb30BAHUS YIIIEBOJOPOAHOTO ChHIPbSI.

- OKOHOMHYECKHE AaCIEKThl MEXKIYHApOJHOTO COTPYAHHWYECTBA IIO
VCIIOJIb30BAHUIO YIJIIEBOAOPOIHOTO CHIPBSI.

- HUctopuss  OTKpbITUSE W pa3pabOTKM  Ta30BbIX U HEPTAHBIX
MeCTOpO)k1eHuH B Poccuiickont Penepannu.

— XUMHSI YTIIEBOJIOPOTHOTO ChIPhS U MOsi Oyayast mpodeccus.

— YrieBogopoaHOe TOIUIUBO, €T0 BUIbI U HA3HAUYCHHUE.

— CuHTeTHYeCKHE KayuyyKu: UCTOPHS, MHOTOOOpa3ue U NMEepCIeKTUBBI.

- Pe3nHOTEXHMYECKOE MPOU3BOACTBO U €T0 POJb B HAYYHO-TEXHUUYECKOM
rporpecce.

- CBapo4HO€ MPOU3BOACTBO U POJIb XUMUU YIIEBOJOPOIOB B HEM.

— Hedtp u ee TpaHCOpTUpPOBKA KaK OCHOBAa B3aMMOBBIFOJIHOTO
MEKTYHApOJIHOTO COTPYAHUYECTBA.
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6. TEMATHYECKOE IINTAHUPOBAHMUME
[Ipu peanuzanuu coaepkanusi o0Ie00pa3oBaTeIbHON YUeOHONU AUCITUTIIAHBI
OV.11 «Xumus» B npenenax ocsoenus IITKPC CIIO na 6a3e 0CHOBHOTO 0O0IIIero
oOpa3oBaHus € TOJy4YeHHMEM cpenHero oobmero oOpazoBanusi  (IITIKPC)
MaKcHUMallbHas yueOHasi Harpy3Ka 00y4JaroIIuXcsl COCTaBIIsCT:

no npodeccusim CIIO Texuuueckoro npoduiis — 171 yac, u3 HUX ayAUTOpHAs

(oOs3aTenpHast) HaArpy3ka OOydYarolIuXcs, BKJIOYas Ja0OpaTOpPHBIC OMBITHI U

MpaKTUYeCKue 3aHsATHs, — 114 yacoB; BHeayAUTOpHAs CaMOCTOSITENIbHAs padoTa

CTYAEHTOB — 57 4acos;

TEMATHUYECKNN IUIAH
Ne KoauuecTBoO
HaumeHoBaHUe pa3iesioB H TeM

TeMbI 4acoB
Bsenenue 1

1. OO0uiasi ¥ HeopraHm4yeckKasi XuMusi 79

1.1 OCHOBHBIE IOHSTHS U 3aKOHbI 10

1.2 Ilepuonnueckuii 3akoH u Ilepronnueckas  CHUCTEMAa XUMHUYECKUX 7
aneMeHToB 1. 1. Menneneesa u ctpoeHue aroma

1.3 CtpoeHue BeniecTBa 8

1.4 Bopna. PactBopbl. DnekTpoauTryeckas JUCCOIMANs 8

1.5 Knaccugukanus HeOpraHn4ecKux COeTMHEHUH U UX CBOHCTBA 16

1.6 XHUMHYECKUE PEAKITUU 11

1.7 MeTaJiiel 1 HEMETaJUTBI 19

2. Oprannyeckass XuMHs 34

2.1 OCHOBHBIC TOHSTHS OPraHUYECKOH XHMHUU U TEOPHUS CTPOCHHSI 3
OPraHUYECKUX COCTMHEHUN

2.2 VYTI1eBOIOPOIBI ¥ UX TPUPOAHBIC HCTOYHHKH 11

2.3 Kucnopoconepkaniye opraHndecKiue CoeTMHCHUS 10

2.4 A3zoTconepikane opranndeckue coenHenus. [lomumepst 10
BHeaynuTopHasi caMoCcTOsITeJIbHAsI padoTa
[TongroroBka BBICTYIUIEHUH IO 3aJaHHBIM TeMaMm, JOKJIAJO0B, 57
pedeparoB, HMHIUBUAYAILHOTO TMPOEKTa C  HCIOJb30BaHHEM
WHGOPMAIMOHHBIX TEXHOJIOTHH.
Bcero 171

Ilpomesrrcymounas ammecmayus 6 ghopme oughghepenyuposannozo 3auema
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYJAEHTOB

Copnepxanue o0yyeHus

XapakTepucTHKAa OCHOBHBIX BH/IO0B /1eATeJIbHOCTH CTYI€HTOB
(Ha ypoBHe y4eOHBIX J1elCTBHI)

Baskneilinime xumu4yecKune
MOHATHSA

YMeHue JaBaTh ONpEAETICHHE W  OIEPHPOBATH  CIECTYIOIIUMH
XUMAYECKHUMHU TOHSITHSIMHU: BEIIECTBO, XMMHUYCCKHI 3JIEMEHT, aTOM,
MOJIEKYyJIa, OTHOCHTEJIbHBIE aTOMHAasi M MOJICKYJISIpHAas MaccChl, MOH,
QJUTOTPOTIHSI, K30 TOIIBI, XAMHYECKAs! CBS3b, DIIEKTPOOTPUIATEILHOCTD,
BaJICHTHOCTbH, CTENICHb OKUCIICHUS, MOJIb, MOJISIPHAS. MAacca, MOJISIPHBIH
00beM Ta3000pa3HBIX BEIIECTB, BEHIECTBA MOJEKYJISIPHOTO |
HEMOJIEKYJISIPHOTO CTPOSHHSI, PACTBOPBI, 3JICKTPOIUT M HEAIEKTPOJIHT,
AJIEKTPOJIUTUYECKAsT JUCCOIUAIINSI, OKHUCIHUTENb W BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTaHOBIICHUE, YPPeKT, F3PPeKT peakiuu, CKOPoCTh
XUMHAYECKOH  peakluMu, KaTalu3, XHMHUYECKOe  paBHOBECHE,
YIIEpOAHbI  cKeneT, (yHKUMOHAIbHAs  TIpymma, H30Mepus,
TOMOJIOTHSI

OcHOBHBIE 3aKOHBI
XUMHH

dopMynHpOBaHUE 3aKOHOB COXPAaHEHHMs] MacChl BEIIECTB U
IIOCTOSIHCTBA COCTABa BELIECTB.

Ycranoska HpI/ILII/IHHO-CJICI[CTBeHHOﬁ CBiA3M MCXKIY COACPIKAHHUEM
ATUX 3aKOHOB U HANHMCAHUEM XUMHUYEeCKUX (OopMyl M ypaBHEHUHU.
YcraHoBKa ~ 3BOJIIOUMOHHOW — CYIIHOCTM ~ MEHJIEJIEEBCKOW U
COBpeMeHHOW (GOopMynUpoOBOK mepuoandeckoro 3akona J[. W.
Menpeneena.

OObscHeHre (DU3MUECKOTO CMbICIA CHMBOJHUKUA MEPHOIUYECKON
Tabnuipl xumudeckux snemeHtoB J[. M. MenneneeBa (HOMepoB
AJIEMEHTA, NePHo/a, TPYMIbl) U YCTAHOBKA MPUYMHHO-CIICICTBEHHON
CBSA3M MEX]Y CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMU H3MEHEHHS
CBOMCTB 3JIEMEHTOB M OOpPa30BaHHBIX MMM BEIIECTB B MEPUOAAX U
rpyIax.

XapakTepucTUKa HIEMEHTOB MallbIX W OONBIIHUX MEPUOJIOB MO HUX
nosnoxkeHuto B [lepnognyeckoit cucreme /1. MI. Meneneena

OcHoBHBIC TEeOpHH
XHMHUHU

YcraHoBka 3aBHCHMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHUSI aTOMOB 00pa3YIOIINX WX XUMUUECKUX DJIEMEHTOB.
XapakTepUCTUKAa BAXHEUIIMX THUIIOB XUMHUYECKHUX CBS3€ U
OTHOCUTEIBHOCTH 3TOM THUIIOJIOTHH.

OO0bscHeHre 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOSHUS
KPUCTAJUIMYECKHUX PEIIETOK.

DopMyJIIUPOBKA OCHOBHBIX IOJIOKEHUNA TEOPUM BJIEKTPOJIUTHUECKON
JMCCOLMAMM M XapaKTepUCTHKA B CBETE 3TOM TEOPUU CBOICTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM.

@OopMyJIUPOBKA OCHOBHBIX IOJOKEHUA TEOPHUH XHUMHYECKOTO
CTPOCHUSI OPraHUYECKUX COEAUHEHHM M XapaKTepUCTHUKA B CBETE
OTOM  TEOpPUM CBOWCTB  OCHOBHBIX  KJIACCOB  OPTraHUYECKUX
COCTMHEHUHN

Baskueilimme BelecrBsau
MaTepuaJIbl

XapakTepucTUKa COCTaBa, CTPOCHMS, CBOWCTB, IMOJIy4€HUS U
npuMeHeHus BaxkHedmux MetamuioB (1A u |l A rpymnn, amomuHus,
Keresa.

XapakTepuCcTUKAa COCTaBa, CTPOCHMsS, CBOWCTB, IIOJIYYEHUS H
npumenenus Baxueimux HemerawioB (VI A, VIIA, VIA rpymnm, a
TaKke a3zora u (docdopa, yriepoga M KpeMHHUs, BOJOPOJA) U HX




coeuHEHM.  XapaKTepUCTMKa COCTaBa, CTPOEHHUS, CBOWCTB,
MOJIY4EHUS U PUMEHEHHS BAKHEHIIINX KIIACCOB YTIIEBOIOPOAOB U UX
HamOojee  3HAUYMMBIX B HApOAHOXO3SMICTBEHHOM  IUIaHE
IIpeACTaBUTENCH.

AHanoruyHas  XapakTepUCTHKAa  BaXHEMIIUX  MpelcTaBUTENeH
JIPYTUX KJIAcCOB OPraHMYECKUX COEIUHEHMI: METaHoJIa U ATAHOJA,
CIIOXKHBIX 3(QUPOB, >KUPOB, aNbAeruA0B (popmanbIerugoB u
aretanpleruaa), KapOOHOBBIX KHCIOT (YKCYCHOM  KHCIOTBHI),
MOHOCaXapuI0B (TIIIOKO03B1), JMCaxapuioB (caxapo3shi),
MoJicaxapuaoB (Kpaxmaia U UEJUII0JI03bl), aHUJIMHA, AMUHOKHUCIIOT,
O€NIKOB, HCKYCCTBEHHBIX W CHHTETHMUYECKHUX BOJOKOH, Kay4yKOB,
IJ1aCTMacc

XUMHYECKHH S3BIK U
CHMBOJINKA

Hcnonb3oBanne B y4eOHON U MpodeccHOHANBbHON AesITeNbHOCTU
XUMUYECKUX TEPMUHOB U CHUMBOJIUKH.

Ha3panue  u3ydeHHbIX  BEIIECTB 1O  TPUBHAIBHOW WU
MEXIYHAapOAHONH HOMEHKJIAType M OTpPaKEHHME COCTaBa ITHX
COEIMHEHUH ¢ TOMOIIBI0 XUMUYECKUX (POPMYIL.

OTpakeHHE XUMHUYECKMX IIPOLIECCOB C TOMOIIBI0 ypaBHEHUI
XUMHYECKHX peakiui

XuMHu4YecKue pPe€aknumn

OOBsicHEHHE CYNTHOCTH XMMHYECKHX mporeccoB. Kiaccudukarys
XUMHAYECKHX PEAKIUU MO Pa3jIMYHBIM MPU3HAKAM: YUCIY H COCTABY
MPOJIYKTOB M PEareHTOB, TerioBoMy 3(dekTy, HampasiieHuto, dase,
HAJIMYMIO KaTaJIN3aTopa, U3MEHEHHIO CTETICHEH OKUCIICHHS DJIEMEHTOB,
00pa3yromux BeIIecTBa.

YcTaHOBKa MPU3HAKOB OOINEro W Pa3IMyHOTO B THUIIOJIOTHH PEaKIUii
JUIS1 HEOPTAaHUYECKOM M OPraHUYECKON XUMHUH.

OOBsiCHEHHE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pPEaKIUu |
MOJIOKEHHSI XMMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DaKTOpPOB

XuMnuyeckuit BrinosnHeHne XMMUYECKOT0 SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUHC
IKCIIEPUMEHT IpaBWIaMu O€3011aCHOCTH.
HaGmtonenue, ¢ukcanus M OHNMCAHUE DPE3YJIbTATOB IPOBEJEHHOTO
JKCIIEPUMEHTA
XumMu4eckas IIpoBeeHne caMOCTOATENBHOTO MOUCKA XUMUYECKOH HH(popMaluuc
uHpopManus HCIIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHUKOB (HAYyYHO-TIOMYJISIPHBIX

W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTUH A 00paboTKU U
nepeayd XUMHUYECKOM uHGpopMalMM U ee MpeJCTaBlIeHHUs B
pa3nu4HbIX hopMax

Pacuernl 10 XHMHYECKUM
¢popmyam u

YcTaHoBKa 3aBHCUMOCTHU MCKIAY KaueCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHaAMU XUMHYCCKUX 00BEKTOB H mponeccoB.

YPABHEHHAM PernieHune pacyeTHbIX 33,124 10 XUMUYECKUM (pOpMyJIaM U YpaBHEHUSIM
IIpopuiasHoe u OO0bscHEHNE XUMUYECKUX SIBJICHUN, TPOUCXOIALINX B IPUPOE, ObITY
npoecCHOHAIBLHO M HATIPOU3BOJICTBE.

3HA4YUMOoOe coJepKaHue Omnpenenenue BO3MOKHOCTEH MIPOTEKAHUSA XUMHYECKHUX

MIPEBPAIICHUI B PA3TUYHBIX YCIOBHUSX.

CobOnroeHne TpaBUl AKOJOTUYECKH TPaMOTHOTO TIOBEJECHUS B
OKpY>Karolleu cpene.

OreHka BIMSHUS XUMUYIECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpe/bl Ha
OpTraHM3M YeJIOBEKa U IPYTHE KUBBIC OPTaHU3MBI.

Cobmoienne mpaBuil 0€30MacHOr0 OOpalleHHs C TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 00OPYIOBAaHHEM.
ITogroroBka pacTBOpPOB 3aJaHHON KOHIIGHTpPAIlMd B OBITY W Ha
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IIPOU3BOJCTBE.
Kputnueckast OIeHKa JOCTOBEPHOCTH XHMHYECKOW WH(pOpMAINH,
IIOCTYNAKOUIEH U3 Pa3HBIX UCTOYHUKOB

8. YYUEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE TPOI'PAMMBI YYEFHOM JIACITATIINHBI
O/1b. 07 «XUMMUSD»

Jnst ocBoenus nporpammbl yueOHoi auciuruiabl O/b. 07 «Xumus» umeercs
B Hannuue B kosuiepke JKKX AI'ACY, peanuzyroniem o0pa3oBaTeIbHYIO IPOrpaMmy
cpennero ooOmero oopaszoBanusa B npenenax ocsoenus [ITIKPC CIIO (IINIKPC) na
0aze OCHOBHOro oOmiero oOpa3oBaHUsA, Y4YCOHBIM KaOWHET IS JICKIIMOHHBIX,
71a00paTOPHBIX, MPAKTUYECKUX 3aHSATUHN, ISl TEKYIIETO KOHTPOJISL U MPOMEKYTOUHOU
aTTeCTallUH.

B cocTtaB kabuHeTa XUMUU BXOJIUT JabopaTopusi.

[Tomemnenne kaOWHETa XWMHH  YAOBIETBOpseT  TpeOoaHus (CaHHWTapHO-
AMUAEMHUOIOTHYECKUX TmpaBuil U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIIEHO TUTIOBBIM 000PY/I0BAaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM
YUCJ€ CHEeUUATM3UPOBAHHON y4yeOHOW MeOenbl0 W CpeAcTBaMU OOydeHMS,
JOCTAaTOYHBIMH ~ JIJIT  BBITTOJTHCHHS TpeOOBaHWI K YPOBHIO IOJATOTOBKH
o0yyJarommxcs.

ObOopynoBanne y4eOHOro KaOuHera:

- MOOMJIBHOE aBTOMAaTHU3UpOBaHHOE pabodee mecto Hp.pavilion/gb

- MOOWJIBHBIN dKpaH Ha mratuBe Lumien Master View 203x203 cm

- MOOWJIBHBIN MYJIbTUMEANIHBIN MTpoekTop Panasonic PT- LC56E-000145

- mKa@ BHITSHKHOW XUMHUYCCKHM TEMOHCTPAITMOHHBIH - 1

- HaCTEeHHas J1ocka - 1

- cToJ mpenoaaBaTens — 1

- CTyJ mpenojaaBarens -1

- CTOJI yUeHU4eCcKut — 15

- cTyn yuyeHndeckuit — 30

- cTeHAbI-4

9. PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas auTeparypa:

1. Tabpuensa O. C., OctpoymoB W. T'. Xumus s mnpodeccuit u
CHEIUATBHOCTEH TEXHUYECKOro MPpOuiIs: YUYEOHHK I CTYI. YUPEKICHUU CpE.
npod. obpazoBanus. — M. : M3narenbckuii neHTp «Akagemusy», 2016. — 272 c.

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. I'puropwea JI.C. Xumus B CTPOUTETHCTBE [ DIIEKTPOHHBIN pecypc] : yueOHoe
nocobue / JI.C. I'puropbeBa. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — M. : MockoBckuit
roCyAapCTBEHHBIA CTpOUTENbHBIN YHUBepcuteT, Al [lu Op Meaua, ObC ACB, 2018.
— 173 C. — 978-5-7264-1443-0. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/60767.html
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http://www.iprbookshop.ru/60767.html

2. Xomuenko ['.I1. Heopranuueckas xumusi [D1eKTpOHHBINA pecypc] : yueOHUK
TSl CeNbCKO-X03s1icTBeHHbIX BY30B / ['.I1. Xomuenko, N.K. IluTtoBruu. — DneKTpoH.
tekcToBble nanHble. — CII6. : KBampo, 2018. — 464 ¢. — 978-5-91258-082-6. —
Pexxum mocryna: http://www.iprbookshop.ru/57335.html

3. Crace H.®. OOmass u Heopranudeckass Xumusi [DIEKTpOHHBIA pecypce] :
ciupaBounuk g CITO / H.®. Crack. — DneKTpoH. TeKCTOBbIE JaHHble. — CapaToB:
[IpodobpazoBanne, 2018. — 92 c. — 978-5-4488-0022-1. — Pexum moctymna:
http://www.iprbookshop.ru/66393.html

4. Tlpecc U.A. OcHoBBI 0o0meld XUMHH [DIJIGKTPOHHBIM pecypc] : ydeOHOe
nocooue / M.A. Ilpecc. — DmekTpoH. TekcToBbie manubie. — CII6. : XUMU3AT,
2018. — 352 c¢. — 978-5-93808-286-1. — Pexum  moctyma:
http://www.iprbookshop.ru/67353.html

5. Kum A.M. Opranuueckasi xuMust [DIEKTpOHHBINA pecypc] : yueOHoe mocodue
st By3oB / AM. Kum. — DnekTpoH. TEKCTOBBIE JaHHble. — HoBocuOupck:
Cubupckoe yHUBEpCHUTETCKOE m3aaTenbcTBo, 2018. — 844 ¢. — 978-5-379-02004-0.
— Pexxum poctyma: http://www.iprbookshop.ru/65281.html

6.l'apmmmn  A.Il. Opranudeckas XUMHS B pPHUCYHKax, TaOnuIax, cxemax
[DnekTpoHHBI pecypc] : ydeOHoe mocobue / A.Il. TapumuH. — DIEKTPOH.
tekctoBbie ganuele. — CII16. : XUMMU3JIAT, 2018. — 184 ¢. — 978-5-93808-285-4.
— Pexxum poctyma: http://www.iprbookshop.ru/67352.html

7. Tlak M.C. [lupmakThka XUMHH [DJIEKTPOHHBIA pecypc| : CTAHOBJICHHUE WU
pazButue. Knura mna yuutens / M.C. Ilak. — DJIEeKTpOH. TEKCTOBbIE JaHHBIE. —
CII6. : Poccuiickuii TOCYJapCTBEHHBIM MeAarorudeckuii yHuBepcuter um. A.U.
I'epuiena, 2015. — 80 c¢. — 978-5-8064-2089-4. — Pexum pgocryma:
http://www.iprbookshop.ru/51677.html

8. N30panHbIe TI1aBbl 001Iel XUMUHN [ DIIEKTPOHHBIN pecypc] : yaeObHoe mocodue
JUTsl CTYACHTOB BY30B Hedrerasosoro npoduis / A.I'. lenos [u np.]. — 2-e uzn. —
DneKTpoH. TeKcToBble AaHHbIe. — M. : 9kOOHuc, 2015. — 88 ¢. — 978-5-91936-
048-3. — Pexxum mocryma: http://www.iprbookshop.ru/71457.html

9. N30Opannble T1aBel OOIIEH XUMHUU. XUMHYECKasl CBSA3b [DJIECKTPOHHBIN
pecypc] : yuebHOe mocoOue i CTYJEHTOB TEXHUYECKUX CIECIHATIbHOCTEH BY30B /
A.l'. lenoB [u np.]. — 2-€ u3a. — DIJIEKTPOH. TEKCTOBBIE AaHHble. — M. : DkOOHwuC,
2015. — 66 c¢. —  978-5-91936-066-7/. —  Pexum  gocrtyma:
http://www.iprbookshop.ru/71461.html

10. HHcTpymeHTanbHbIE METOJbI aHajuu3a: JaOopaTOpHBIA MPAKTUKYM
[DnexTpoHHBIN pecypce] : yueOHo-MeToauueckoe nocooue / B.M. Kouepos [u np.]. —
DONEeKTpOH. TEKCTOBble AaHHble. — EkarepunOypr: VYpanbckuil (enepanbHbIii
yauBepcutetT, 2015. — 96 c¢. — 978-5-7996-1385-3. — Pexum nocrymna:
http://www.iprbookshop.ru/68242.html

11. CanpaukoBa E.B. KonudecTBeHHBIM aHanu3 [DJIEKTPOHHBIN pecypc] :

yaueonoe mocobue / E.B. CampaumkoBa, E.A. OcumnoBa. — DIEKTpOH. TEKCTOBBIC
nanubeie. — OpenOypr: OpeHOyprckuii rocynapcTBennbiii yausepcutet, ObC ACB,
2015. — 160 c¢. — 978-5-7410-1291-8. —  Pexum  nocTyma:

http://www.iprbookshop.ru/54119.html
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12. JlaGopaTOopHbBIli TPaKTHUKyM IO OOIMe W HEOPraHWYECKOW XUMUU
[DnexTpoHHBIN pecypc] : yueoHoe mocodue / O.I'. bonasipeBa [u ap.]. — DIEKTPOH.
TeKcToBbIe JaHHble. — M. : DkOOmnuc, 2015. — 123 ¢. — 978-5-91936-054-4. —
Pexxum moctyna: http://www.iprbookshop.ru/71462.htmi

13. Xumus [DnexkTpoHHBIH pecypc| : ydeOHoe mocobue / . — DIEKTpPOH.
TEKCTOBbIE JJaHHbIe. — BopoHex: BopoHekckuil Tocy1apCTBEHHBIH apXUTEKTYpPHO-
cTpouTenbHbld yHUBepcuTeT, DbC ACB, 2015. — 92 ¢. — 978-5-890040-579-1. —
Pexum moctyna: http://www.iprbookshop.ru/59133.htmi

14. Xumus [DnekTpoHHBIA pecypc] : mabopatopHbiii mpaktukym / B.IL.
Tumuenko [u Ap.]. — DneKTpoH. TekcToBble AaHHble. — CraBpomnons: CeBepo-
KaBkasckuii penepanbupiii yaupepcutet, 2015, — 225 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/62883.html

15. Mapmankua M.®D. Xumus [DneKTpoHHBIN pecypc] : ydebHoe mocobue /
M.®. Mapmankun, WU.C. T'puropsn, [I.H. KoBaneB. — DIJIEKTPOH. TEKCTOBBIE
nanubie. — CraBpomnonb: CeBepo-KaBkazckuii dhenepanbubiii yauepcutet, 2015, —
228 ¢. — 2227-8397. — Pexxum poctyma: http://www.iprbookshop.ru/63225.html

16. XuMust B CTpOUTENBCTBE [ DNEKTPOHHBIN pecypc] : KOHCTeKT jekuuii / FO.B.

YctuHoBa [M Ap.]. — ONEKTPOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHUIA
roCcyJJapCTBEHHBIN CTpOUTENbHBIA yHUBEpcUTET, All [Tn Op Meaua, 9bC ACB, 2015.
— 76 C. — 978-5-7264-1200-9. — Pexxum JIOCTyTA:

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

17. KouetkoB B.A. Xumusa B ctpoutenbeTBe. [lommepsl, miacTMacchl, Kpacku
[DnexkTponHBIN pecypc] : yueOHOe mocooue / B.A. Kouerkos, B.B. BoponkoBa. —
DJIEKTPOH. TEKCTOBbIE JaHHble. — M. : MOCKOBCKHII TOCyAapCTBEHHBIN
CTpOUTEIbHBIA YHUBepcuTeT, A [Tu Op Menua, 9bC ACB, 2015. — 186 ¢c. — 978-
5-7264-1088-3. — Pexum moctyna: http://www.iprbookshop.ru/35442.htmi

18. Xumusi MeTaiyioB [DIEKTpOHHBIM pecypc] : ydeOHoe mocobue (s
CTYJIEHTOB XHMHYECKOr0o (paKyJbTeTa HampaBlieHUd OakamaBpoB «XUMHS» U
«XUMHUYECKasi TEXHOJOTUS») / . — DIEKTPOH. TEKCTOBBIC MaHHbIe. — OMmck: OMckuii
rocyaapcTBeHHbI yHUBepceuTeT uM. @.M. JlocTtoeBckoro, 2015. — 552 ¢. — 978-5-
7779-1875-8. — Pexxum moctyma: http://www.iprbookshop.ru/59676.html

19. UBanoB M.I'. Xumus 31eMeHTOB [DJIEKTPOHHBIN pecypc] : 1abopaTopHbIi
npaktukym / M.I'. Banos, B.B. BaliTHep. — DNeKTpoOH. TEKCTOBBIE JaHHBIC. —
ExatepunOypr: Ypanbckuii denepanpueiii yauepcutet, 2015. — 60 ¢. — 978-5-
7996-1452-2. — Pexxum nmocrtyma: http://www.iprbookshop.ru/66215.html

20. COopHuK 3afga4 mo oOmmeld XUMHUM [DJIEKTPOHHBIM pecypc] : ydeOHoe

nocobue / B.II. EryHoB [u np.]. — DneKkTpoH. TeKCToBble naHHbIe. — Camapa:
Camapckuil rocyIapCTBEHHBI apXUTEKTYPHO-CTPOUTENBHBIN YyHHBepcUTeT, ObC
ACB, 2016. — 128 c¢. — 978-5-9685-0666-8. — Pexum ngocryna:

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

21. CtpoeHue aroMa. DIeKTpoHHAs 000JI0YKa aTroMa [DNeKTpOHHBIN pecypc] :
TECTHl / . — DJIEKTPOH. TeKCToBbIe AaHHbIe. — Kazanb: KazaHckuii HarmoHaIbHBIN
WCCJIEIOBATENbCKUIM TEXHOJOTHYeCKnu yHuBepcuret, 2016. — 36 ¢. — 2227-8397.
— Pexxum noctyna: http://www.iprbookshop.ru/62008.html
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22. Tuxonos I'.Il. Xumus [DnextponHslii pecypc] : mpaktukyM / ['.I1. TuxoHos,
N.A. MunaeBa, T.A. IOguHa. — DOIJIEKTPOH. TEKCTOBbIE JaHHbIE. — M.
MocKkoBcKasi TOCy/IJapCTBEHHAsl akaJgeMHsi BOJIHOTO TpaHcmopta, 2016. — 171 ¢. —
2227-8397. — Pexxum poctyma: http://www.iprbookshop.ru/65689.html

23. Ileperynos HO.C. Anroput™m pemenus 3agay no xumuu. [Ipaktukym. Hactb
2 [DnektpoHHBIA pecypc] : yueoHnoe nmocodue / FO.C. Ileperynos, O.A. Kozanepona,
C.U. HudranueB. — DnekTpoH. TEKCTOBbIE JaHHble. — Boponex: Boponexckuit
TOCYJIapCTBEHHBIA YHUBEPCUTET MHKCHEPHBIX TexHonorui, 2016. — 76 ¢. — 978-5-
00032-228-4. — Pexxum goctyna: http://www.iprbookshop.ru/64399.htmi

24. 3apumnoBa P.C. EctecTBeHHOHayuyHass kapTuHa wmupa. OpraHuzamusi u
MPOBEJCHUE CEMHHAPCKUX 3aHITHUH M CaMOCTOATEIbHOW pPabOThl CTYJIEHTOB
[OnexTpoHHBI pecype] : yueOHO-MeToamueckoe mocodme / P.C. 3apumona, A.P.

XacanoBa, B.P. MaxyOpaxmMaHoBa. — OJEKTPOH. TEKCTOBBIE JlaHHbIE. —
HabGepexubie Yennnl: Habepe:KHOUETHUHCKUN TOCYapCTBEHHBIN IMeNaroru4ecKui
yHuBepcutet, 2016, — 66 ¢ — 2227-8397. — Pexum pgocryna:

http://www.iprbookshop.ru/60699.html

25. Pa3un B.B. 3agaun u ynpaxHeHUs MO0 OPraHUYECKOW XUMUH [ DIIEKTPOHHBIN
pecypc] / B.B. Pa3un, P.P. KoctukoB. — D2iekTpoH. TekcToBbie naHHble. — CIIO. :
XUMU3IAAT, 2018. — 336 c¢. — 978-5-93808-288-5. — Pexum npocrymna:
http://www.iprbookshop.ru/67348.html

26. Uz0pannbie TaBbl 00mIed XuMUH. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
MIPOIIECCHI [ DIEKTPOHHBIN pecypc] : yueOHOe mocodure I CTYyICHTOB HEXUMUYECKHUX
HaIpaBJICHU MOJATOTOBKM TEXHUUYECKUX crenuaibHocTted By3oB / A.I'. [lenoB [u
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