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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydaeOHas JTUCHUILINHA OVI.10 «Xumus»
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIEe3HOJAOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooiiero oOpa3oBaHUs B
npenenax OCBOCHHUS OCHOBHOM mMpodeccHOoHaNIbHOW 00pa30BaTENbHON MPOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e oCHOBHOTO OOIIEro 0Opa3oBaHHS MPH MOATOTOBKE
KBATH(UITUPOBAHHBIX pab0OYMX U CITYKAIIHX.

Conepxxanne mporpammbl OY /(.10 «Xumus» HampaBiIeHO Ha JOCTHIKEHUE
CHENYIOIINX LeJIe:

1. dbopMupoBaHue y 00ydaroluXcsi YMEHUSI OIICHUBATh 3HAYHMMOCTh
XUMHUYECKOTO 3HAHUS JIJISl KAKJOr0 YEIIOBEKA;
2. dbopMupoBaHUE y OO0YyYaroIMXCs LEIOCTHOTO IMPENCTaBICHUS O

MUpPE W POJIM XUMHUHU B CO3JJaHUH COBPEMEHHOM €CTECTBEHHOHAY4YHOU
KapTHUHBl MHUpPA; YMEHUSI OOBACHATH OOBEKTHl U TPOLECCH OKpPY)KAIOIIEH
JNEUCTBUTENBHOCTA: IMPUPOJHOW, COLMAIBHOU, KYJBTYPHOW, TEXHUYECKOU
Cpelbl, — UCIOJb3Ys JUIsl 3TOI0 XUMUYECKHE 3HAHUS;

3. pazBuTHe y OOyyaroluxcs YMEHUH pasiauyath (akTel U
OLICHKM, CpaBHMBAThb OLICHOYHBIC BBIBOJABI, BHAECTbH HX CBS3b C
KPDUTEPHUSIMA OLEHOK M CBA3b KPHUTEPHEB C ONPEACICHHOM CUCTEMOU
LIEHHOCTEH, POpMyIHpPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MMO3UIIHIO;

4, npruoOpeTeHne 00y4aroIMUMHCs ONbITa  Pa3HOOOpPa3HOM
NEeSATEIbHOCTH, MO3HAHUA U CaMOITO3HAHUA; KJIIOYEBBIX HABBIKOB, MMEIOIIMX
YHUBEPCAIbHOE 3HAYEHHUE [UJISl PAa3JIMYHBIX BUAOB JAESATENBHOCTU (HABBIKOB
peuieHusi MmpoOiaeM, TPUHATUS PEIICHHWM, MOWCKa, aHaliv3a U 00paboTKu
uHpopMaluy,  KOMMYHHUKATHBHBIX  HABBIKOB, HAaBBIKOB  H3MEpEHUil,
COTPYIHHYECTBA, 0€e301MacHOTo oOparteHus C
BELECTBAMH B ITIOBCEIHEBHOM KU3HN).

B pabGouyro mporpaMMy  BKJIIOYEHO  COJAEpXaHHE, HalpaBlICHHOE  Ha
(opMupoBaHHe y CTYJIEHTOB KOMIIETEHIUMH, HEOOXOIUMBIX MJisi Ka4eCTBEHHOI'O
ocBoernsi OIIOIT CITIO na 6a3ze OCHOBHOTO OOIIEro oOpa3oBaHUs C TMOJTYyYECHUEM
cpeaHero oo6imiero oOpa3oBaHMs; MPOrPaMMbl IMOATOTOBKH KBaJU(ULIMPOBAHHBIX
pabouux u cioyxamux (IITIKPC).

1.1.001mas xapakTepucTuKa y4eO0HOH TUCHUIINHBI « XUMHUS»

XuMHUs — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHUH, CBOMCTBAX M
NPEBpAICHUAX, 3HAYCHHH XHUMHUYECKHX BEIIECTB, MAaTEPHaJOB M IPOILIECCOB B
MIPaKTUYCCKOM JACATCIBHOCTH YEJIOBEKa.

Conepsxanue obmeodpazoBarenbHoi yueoHou quciumuinabl OY .10 «Xumusy
HAIPaBJICHO HA YCBOCHHUE OOYYAIOIIMMHKCS OCHOBHBIX ITOHSTHH, 3aKOHOB M TEOPUI
XVMMHH, OBJIAJICHNEC YMCHUSMH HAONIOAaTh XWMWYCCKUE SIBJICHUS, IPOBOIHTH



XUMHUYECKUN SKCIIEPUMEHT, MPOU3BOIUTH PACUETHl HA OCHOBE XUMHUYECKUX (HOpMYII
BELIECTB U YPABHEHUN XUMUUYECKUX PEAKLINM.

B nporecce u3yueHuss XumMuM y o0y4aroluxcsi pa3BUBArOTCSl IO3HABATEIIbHBIC
UHTEPEChl U HHTEIUIEKTYyaJbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIBHOM
IpUOOPETEHUH 3HAHUI IO XUMHUU B COOTBETCTBUU C BO3HMKAIOIIMMH >KU3HEHHBIMU
npo0OsieMaMu, BOCIMTHIBAETCS OEpEKHOE OTHOIIEHHS K MpHUPOJAE, IMOHMMAaHUE
3I0pOBOro 00pasza KU3HU, HEOOXOAMMOCTH IPEIYNPEKICHUS SABJICHUMN, HAHOCALINX
BpeJl 30pOBbI0 M OKpyxkaromeid cpeae. OHM OCBauBaKOT IMPUEMBI T'PAMOTHOTIO,
0€30MMacHOT0 KCIIOJIb30BAHNSA XMMUUYECKUX BEIECTB U MAaTEPUaIOB, IPUMEHSIEMBIX B
OBITY, CEIbCKOM XO3SIIICTBE M Ha IPOU3BOJCTBE.

[Ipu cTpyKTypupoBaHUU coepxaHHs oOmeo0pa3oBaTenbHON  y4eOHOM
AUCHMIUTAHBL JUIsI TEXHUKYyMa,  y4YUTHIBAJaCh  OOBEKTHUBHAS  PEajbHOCTh —
HEOOJIBIION 00BEM YAacOB, OTIYLIEHHBIX HA HW3YYEHUE XUMUU H CTPEMIICHHE
MaKCHMaJbHO COOTBETCTBOBATh HUJIESIM pa3BuBaromero oOydenus. I[loatomy
TEOPETUYECKHE  BONPOCHl  MAaKCHUMaJbHO CMEUIEHbl K  Hauyaly  M3y4YeHHus
IUCLMIUIMHBL, €  TeM, 4ToObl  ToOcieayroumil  (akThuyecKui marepual
paccMmaTpuBasCs HA OCHOBE U3YYEHHBIX TEOPUH.

Peanuzanus JeAyKTHUBHOIO TNOAXOAAa K U3YYEHHIO XHMHHM CIOCOOCTBYET
pPa3BUTHIO TaKMX JIOTMUECKHUX OIEpaluil MbIIUICHUS, KaK aHaliu3 M CHHTE3,
0000IIeHNEe U KOHKPETHU3allusl, CpPaBHEHHWE U AaHAJIOTUsA, CUCTEMaTH3alus |
KJ1accuukanus u Jip.

N3yuenne muciunmael OY/.10 «Xumus» B TEXHHKYyME, HMEET  CBOM

OCOOEHHOCTH B 3aBUCUMOCTH OT Hpoduiisi mpoecCHOHaNBbHOTO 00pa3oBaHus. ITO
BBIPAXKAETCSI B COJAEpPXKAaHUU OOYy4YEeHHS, KOJIMYECTBE YACOB, BBIACISIEMBIX Ha
M3Y4YEHUE OTACNBbHBIX TE€M MPOrpaMMbl, IIyOMHE HMX OCBOEHHUS OOY4YarOIIMMUCS B
o0beMe W  XapakTepe  NpPaKTUYECKUX  3aHATUN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.
[Ipu ocBoennu mnpodeccun 35.01.14 «MacTep o TEXHUUECKOMY OOCITYKUBaHUIO
U PEMOHTY  MAIIMHHO-TPAKTOPHOTO  MapKa»  TEXHUYECKOro  Mpoduiis
npodeccoHanbHOTO 00pa3oBaHUs XUMHUS U3ydaeTcss Oosee yriayOJieHO Kak
npoduabHas yuyeOHas TUCIHUILIHHA.

Cnennduka nzydeHus xuMuu npu osiageHun npodeccun 35.01.14 «Macrep
0 TEXHUYECKOMY OOCITYXMBAaHUIO M PEMOHTY MAIIMHHO-TPAKTOPHOTO MapKa»
OTpaxke€Ha B Kaxaou Teme pazzena «Coaepxkanue yueOHOW NUCIMILIMHBIY B pyOpUKe
«IIpodunpHble M TpodecCHOHATBbHO 3HAYUMBIE 3JIEMEHTBHI COJEPKAHUSI». ITOT
KOMIIOHEHT pealu3yeTrcss IMpu HHIMBUAYaJIbHOM CaMOCTOSATENbHOH pabote
oOyuaromuxcs (HanMcaHuu pedeparos, MOJATOTOBKE COOOIIEHUMN, 3alIUTE MPOEKTOR),
B Ipolecce y4yeOHOM  JAESITeNIbHOCTH  MOJ ~ PYKOBOJCTBOM  IpemnojiaBaTesis
(BBIMOJTHEHUM ~ XMMHUYECKOTO HKCIIEPUMEHTAa —  JIADOPATOPHBIX  OMBITOB U
MPAKTUUYECKUX paboT, pPElICHUH MPAKTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3a/1ad U
T. 1.).

B mpouecce wu3ydeHuss XHMHHM TEOPETHYECKHE CBEIECHHS JOIOIHSIIOTCS
JE€MOHCTpAalUsSIMH, J1a0OpPAaTOPHBIMH OMNBITAMH M MPAKTUYECKUMH  3aHSATHSIMHU.
3HAUNUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY 3KcrepuMeHTy. OH OTKpbIBaeT
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BO3MOKHOCThH (DOPMHUPOBATH Y 00YUAIOMIUXCSl CIHEIUATbHBIE MPEAMETHBIC YMEHUS:
paboTath C BEILIECTBAMM, BBIMIOJHATH MPOCThIE XUMHUYECKHUE OTBITHI, YYUTh
0e30macHOMY W JKOJOTMYECKM TPAaMOTHOMY  OOpallleHHI0 C BELIECTBAMH,
MaTepHalaMH U MpolieccaMu B OBITY M Ha MPOU3BOJICTBE.

JUist  opraHu3alud BHEAYJIUTOPHOM CAMOCTOSITEIBbHOM pabOThl CTYACHTOB,
oBiazaeBaronux npodeccueit 35.01.14 «MacTtep 1o TEXHUYECKOMY OOCTY>KMBaHUIO
U PEMOHTY MAIIMHHO-TPAKTOPHOIO TMapKa», MPEJCTaBleH IepeueHb pedepaToB
(10KIa0B), UHIUBUYAIBHBIX TPOEKTOB.

B npounecce mzyuenus aucuuminabl OY .10 «Xumus» BaxkHO (OpMHPOBATh
MH()OPMAITMOHHYIO KOMIIETEHTHOCTh OOydaromuxcs. [loaToMy mpu opraHu3amnuu
CaMOCTOSITENIbHOM PabOThl HEOOXOIMMO aKIIEHTUPOBATh BHUMAHUE O0YYarOIIUXCs
Ha TIOWMCKe HWH(GOpPMAIMK B CpEACTBaX maccMmenwa, VHTepHeTe, y4eOHOH W
CIelHaIbHOM JauTEpaType c COOTBETCTBYIOIINM odopmieHIEM u
NPEACTaBICHUEM PE3yJIbTATOB.

N3yuenune obGmieobpazoBaTenpHoit yueOHoN muctuiuimabl OV]I.10 «Xumus»
3aBepIlaeTcs MmojBe/eHueM HTOroB B (Gopme auddepeHInpoBaHHOTO 3adera B
paMKax MPOMEXKYTOUYHOW aTTeCTalluh CTyAeHTOB B mpouecce ocBoeHus OIIOIT
CIIO c¢ mnomyueHHWeM CpeaHero oO0IIero oO0pa3oBaHUs; MPOrpamMMBbl MOATOTOBKU
KBTUPUITMPOBAHHBIX pabounx u ciyxamux (I[ITTKPC.)

1.2.MecTo y4eOHOM JMCHUILIMHBI B Y4e¢OHOM IIaHe

Vyeonas mucuuminHa OY /.10 «Xumus» sBasieTcss y4eOHbIM MPEIMETOM I10
BBIOOPY U3 o0s3aTenbHOM mpeameTHON obnactu «EctecTtBeHHble Haykuy DI'OC
cpeaHero ooO1iero oOpa3oBaHUSI.

B rtexnukyme yuebnas auciumiumHa @ OVY][.10 «Xumus» uszydaercs B
obmeobpazoBarenpbHoM 1ukiIe ydyeOHoro OIIOII CIIO nHa 06a3e OCHOBHOIO
obmero oOpa3zoBaHus ¢ mosydeHueM cpennero oomero oopaszosanus (IITTKPC).

B yue6npix mnanax IIIIKPC mecto yueonoi mucummumasl OY]I.10 «Xumus»
— B cocTaBe 00I11e00pa3oBaTeNbHbIX YYEOHBIX JUCIUIUIMH 1O  BBIOOpY,
dbopMupyeMbIX U3 00s13aTeNbHBIX ITpeaMeTHBIX obnacteir dI'OC cpemgnero obiero
oOpa3oBaHus, TSt npodeccun  35.01.14 «Mactep 10 TEXHHUYECKOMY
OOCITY’>)KUBAaHUI0O U PEMOHTY MAIIMHHO-TPAKTOPHOTO TMapKa»  Kak MpoduiibHas
y4yeOHast TUCHUIUIMHA TPO(PECCHOHATBEHOTO 00pa30BaHMUS.

1.3.Pe3yjibTaThl 0CBOCHUS Y4eOHOU AMCHMILIUHBI

OcBoenue  comepkanust  yueOHoil — mgucuumnabel OY/[.10 «Xumusy,
o0ecnieunBaeT JAOCTH)KEHUE CTYJEHTaMU CIEAYIOUINX pe3yJIbTaTOB:

JUYHOCMHBIX:

- 4yBCTBO I'OPAOCTH U YBAKECHUSA K HUCTOPUU U JOCTHMIKEHHUSIM OTEUYECTBEHHOMU
XUMHUYECKON HayKd; XHMUYECKH TPaMOTHOE TMOBeJeHHE B NpodecCHOHAIbHON
JESTeIbHOCTY W B OBITY Mpu OOpallleHUd C XUMUYECKHMMH BEIECTBaMH,
MaTepUAIaMU U IPOLIECCAMU;



- TOTOBHOCTh K TPOJIOJDKCHHUIO OOpa30BaHUS M TOBBIMICHUS KBaIA(DHUKAIIAN
B U30paHHOUW NMpOQeCcCHOHAIBHON AEATENHHOCTU U OOBEKTUBHOE OCO3HAHME POJIU
XUMUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHME HCIOJIb30BaTh JOCTHXKEHHUSI COBPEMEHHOM XMMHYECKOW HAyKu U
XUMUYECKUX TEXHOJOTUWA JJIi TOBBIIIEHUSI COOCTBEHHOTO MHTEIJIEKTYalIbHOTO
pa3BUTHS B BEIOpaHHOM MpodeccuoHaIbHOM eITeNbHOCTH;

MemanpeomMemHuuix :

- WCIIOJb30BAaHHWE PA3JUYHBIX BHUAOB II03HABATENBHOW JEATENBHOCTH U
OCHOBHBIX MHTEJIEKTYaJIbHBIX ONepaluii (MOCTAaHOBKHU 3aJaud, (OpMYyITUPOBAHUS
TUTIOTE3, aHAJIM3a U CHUHTE3a, CPABHECHMsI, 00O0OIIEHNUS, CUCTEMAaTHU3alllN, BBISBICHUS
MIPUYMHHO-CJICICTBEHHBIX CBsI3€H, MOKUCKAa aHaJOroB, (HOPMYIHPOBAHHS BHIBOJIOB)
JUIsL pelIeHus] TOCTABJICHHOM 3aJlay, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHHUS
(HaOmrOIeHHs, HAYYHOIO JKCIIEPUMEHTA) [UJIsl M3YyYEHHs pPa3Iu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIUMOCTH
CTAJIKUBAThCSI B MPO(PECCUOHAIBHOH cdepe;

- HCHOJIb30BAaHHE PA3JIMYHBIX MCTOYHUKOB [JIs TOJYYEHUS XHUMHYECKOU
uH(bOpMaIlMK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JMJIA JOCTHXKEHUS XOPOIIMX
pe3yJIbTaTOB B MPOPECCUOHANTBHOM Cdepe;

npeomemHulx:

- chOpMHUPOBAHHOCTh TMPEJCTaBICHUN O MECT€ XHUMHH B COBPEMEHHOMU
HAay4YHOU KapTUHE MHpaA; MOHMMAHUE POJIM XUMHUU B (POPMHPOBAHUHU KpPyrosopa
1 (QYyHKIHOHAIBHOM rPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKHUX 3a/1ay;

- BJIaJICHHE OCHOBOIOJATralolMMH XUMHYECKUMH TOHSITUSIMHU, TEOPUSIMU,
3aKOHAMU M 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IOJb30BAHME  XHMHYECKOU
TEPMUHOJIOTHEN W CUMBOJIMKOW;

- BJIQJICHUE€ OCHOBHBIMH METOJAaMH HAY4YHOTO MO3HAHUS, HCIOIb3YEMBIMH B
XUMUU: HAONIOJICHUEM, OINUCAaHUEM, H3MEpPEHUEM, OJKCIIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBSCHATH PE3YyJIbTaThl MPOBEECHHBIX OIBITOB U J€laTh BHIBOBL;
TOTOBHOCTh U CIIOCOOHOCTh TPHUMEHSTh METOJbl TO3HAHMS TPU PEIICHUU
NPaKTUYECKUX 3a/1a4;

- copMUpPOBaHHOCTH  yMEHHUS  J1aBaTh  KOJIMYECTBEHHBIE  OLEHKH U
IPOU3BOJIUTH PACUYETHI M0 XUMUUECKUM (HOpMysIaM U YpaBHECHUSM;

- BJQJICHUE TpPaBWJIaMHU TEXHUKH O€30MacHOCTU TPU  HUCIOJIH30BAHUU
XUMUYECKUX BEIIECTB;

- c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIUU TO OTHOUIEHUIO K XUMHUYECKOU
uH(pOopMaIK, MOJy4aeMO U3 Pa3HbIX HCTOYHUKOB;

- c(hopMHpPOBAHHOCTH  CHCTEMBI 3HaHMK 00 OOMHUX  XUMHUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

- c(OpPMHUPOBAHHOCT, YMEHHMM HCCJIEAOBATh CBOMCTBA HEOPraHUYECKUX U
OPTaHUYECKUX BEIECTB, OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XWMHUYECKHX
peakuii, MPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIIECTBIICHUS;

- BJAQJCHUE YMEHHSIMHU BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAHUN O COCTaBe,
CTPOCHMHM BEIIECTBA M OCHOBHBIX XHUMHUYECKHUX 3aKOHAX, MPOBEPATh MX
AKCTIEPUMEHTAIILHO, POPMYIHUPYS 1IEJTh UCCIICTOBAHUS;



- BJAQJCHHE METOJaMH CaMOCTOATEJIBHOIO IUIAHUPOBAaHUS W MPOBEICHUS
XUMUYECKUX DKCIEPUMEHTOB C COONIOACHUEM TIpaBWil Oe30MacHod pabdoTh
C BEIIECTBAMU U JIAOOpAaTOPHBIM 000pyAOBaHUEM; CHOPMUPOBAHHOCTh YMEHUU
OMKCaHMs, aHAJIM3a U OLEHKH JIOCTOBEPHOCTH MOJIYYEHHOTO pe3ysIbTaTa;

- c(OpMHUPOBAHHOCTH YMEHUHN MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBATH C
MO3UIUN FKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JESITEILHOCTH YEJI0BEKa, CBA3aHHOU ¢ IepepabOTKOM BEIIECTB.

CryneHT, OCBOMBIIMN O0pa30BaTelIbHYIO MpOrpaMMmy, JOJDKEH 00iajgaTh
ciaeAyrnmMu oommmu komneteHuusmu (aanee - OK):

OK 1. [ToHumaTh CyIIHOCTh M COIMANBHYIO 3HAYUMOCTh Oyayiiel mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb HMCXOAS W3 LEId H
CIIOCOOOB €€ TIOCTUKEHUS, ONPEAECICHHBIX PYKOBOAUTEIIEM.

OK 3. AmHanu3upoBaTh pabOuyyl0 CHUTYyalMlo, OCYIIECTBIATH TEKYIIUA W
UTOTOBBI KOHTPOJIb, OLEHKY U KOPPEKLIHIO COOCTBEHHOH [€ATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a PE3YJIbTAaThl CBOEH padOTHI.

OK 4. OcymiecTBisTh MOUCK HUHPOpMAIIMK, HEOOX0AUMON it 3(HPEKTUBHOTO
BBINOJIHEHMSI TPO(PECCUOHANBHBIX 3a/1a4.

OK 5. Hcnonb3oBarb MHGOPMAIMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTUU B
po(heCCUOHATILHON S TENIbHOCTH.

OK 6. Paborarb B KomaHzae, J(DPEKTUBHO OOHIATBCI C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

OK 7. Opranu3oBbiBaTb COOCTBEHHYIO JESTEIBHOCTh C COOJIOJEHUEM
TpeOOBAHMI OXpaHbI TPYAA U SKOJOTUYECKON 0€30MacHOCTH.

OK 8. HMcrnonHsATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHCJE C NPUMEHEHHEM
MOJIYYEHHBIX TPO(ECCHOHANBHBIX 3HAHUH (7151 FOHOIIEH ).

2.Conepxanne yueOHOM TUCHUTINHBI
Beenenue

Hayunble wmeTonpl mNO3HAHUS BEIIECTB W XUMHUYECKUX sABJIeHUU. Poib
AKCIIEPUMEHTa M TEOPUU B XUMHUU. MOJETUPOBAHUE XUMHUYECKUX IIPOLIECCOB.
3HaueHue xuMuu Tpu ocBoeHuu mpodeccun 35.01.14 «Macrtep 1Mo TEXHUYECKOMY
0OCITY’>KUBAaHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOTO Tapka» MpodecCuOHAIbHOTO
o0pa3oBaHus.

2.1. O0mass ¥ HeOpraHu4ecKass XuMHUs
2.1.1. OcHOBHBIE IOHATHS M 32AKOHbI XUMHH

OcHoBHbIE NOHATHSA xXuUMHM. BemecrBo. Atom. Monekyna. XuMHUYECKUU
aneMeHT. Amotponusi. IIpocTeie W CiloOXHBIE BemecTBa. KayecTBEHHBIM U
KOJMYECTBCHHBIM COCTaB BEHIECTB.  XHUMHYECKUE  3HaAKU U (OPMYJIBIL.
OTHOcHUTENbHBIE aTOMHAsi M MOJEKYJsipHas Macchl. KonndecTBo BelecTna.

OcHoBHBbIe 3aKkOHBI XuMHMH. CrexuoMmeTpus. 3aKOH COXPAHEHHS MAacChl
BEILIECTB. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpPbl. 3aKOH
ABOrajipo " CJIeJICTBUS U3 HETO.



Pacuernble 3amauM Ha HAxXO0XKIEHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOW MAacchl,
ornpeereHue MaCCOBOM JIOJIM XMMUYECKUX 3JIEMEHTOB B CJI0’KHOM BEIIECTBE.

Jlemoncmpayuu

Mopenu aToMOB XUMUYECKHUX AJIEMEHTOB.

Mopenu MoOJIeKyd TMPOCTBIX W CIIOXKHBIX BeIIeCTB (IIAPOCTEPKHEBBIE U
Crroapra—Dbpurieba).

Komexiuys npocThIX U CIOKHBIX BEIIECTB.

HexoTopele BemecTBa KOIU4ECTBOM | MOJIB.

Mopueinb MOISIpHOTO 00beMa ra3os.

Amnorpornust pocdopa, KHCI0poaa, 0JI0Ba.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMBL COOEPIHCAHUA.
AmnotponHble MoauduUKauu yrieponaa (ammas, rpadur), Kuciaopoaa (KUCIOpof,
030H), onoBa (cepoe u Oemoe 050BO). [loHATHE O XWUMHUYECKOHW TEXHOJOTHUH,
OMOTEXHOJIOTMH ¥ HAHOTEXHOJIOTUH.

2.1.2. Ilepuoanueckuii 3akoH u Ilepuoanueckasi cucreMa XUMHYECKHX

3jieMeHTOB /I.M.MeHaeseeBa U CTpOeHHE aTOMA

ITepunoanueckuit 3axkon JI.M.MenneneeBa. Otkpsitnie JI. WM. MenaeneeBsiMm
[lepuonuueckoro 3akoHa. Ilepuogmueckuit 3akoH B QopmynupoBke [ U.
Menneneesa.

[lepuonuueckas Tabnuia XUMHUYECKHUX  JJIEMEHTOB —  rpaduueckoe
OTOOpaX€HHWE TEPUOANYECKOro 3akoHa. CTpPyKTypa TMEpPUOAUYECKONW TaOIUIIbI:
nepuosl (MaJiblie U OOJIBIINE), TPYIIbI (TJIaBHAS U TOOOYHA).

Crpoenne aroma u Ilepuoauveckuii 3akon /I. U. MengeaeeBa. Atom —
cloxkHas dactura. SAnpo (OIpOTOHBI W HEUTPOHBI) M DJIEKTPOHHAs 000JIOYKA.
M3otonbl.  CTpoeHHME HJIEKTPOHHBIX O000JIOYEK aTOMOB  DJIEMEHTOB  MaJjbIX
neprooB. OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB JJIEMEHTOB
OoJpIINX TIEpUOA0B (TepexoaHbIX AneMeHToB). [lonarue o0 opoOuTansx. s-, p- u d-
opOutanu. DIEKTPOHHBIE KOH(PUTYypallMK aTOMOB XWMHYECKHX AJIEMEHTOB.

CoBpemennas  ¢opmynupoBka  [lepuogudeckoro  3akoHa.  3HAYCHHE
ITepuoanueckoro 3akoHa u llepruoanyeckor CUCTEMBI XMMHUYECKHUX SJIEMEHTOB JI.
N. MenpgeneeBa sl pa3BUTHS HayKU U IOHUMAaHUSI XUMUYECKOU KapTUHBI MUPA.

Jlemoncmpayuu

Paznuunbie ¢gopmbr Ilepuoguyeckoil cucTeMbl XUMUYECKUX 3JeMeHTOB [l
H. Meunneneena.

Jlunamudeckue TabauIbl 411 MojieiupoBanus [lepuoanueckoit CUCTEMBI.

DIIeKTpHU3aLMS TENl U UX B3aUMOICHCTBUE.

Jlabopamopnuiii onvim

1. MopnenupoBanue  moctpoeHus  llepuogmueckoit  TabiMIIbI
XUMHUYECKUX JJIEMEHTOB.

Ilpogunvnvie u npogeccuonanvho 3Hauumvle INEMEHMbL COOCPHCAHUA.
PagnoaktuBHOCTE. VCHONMIB30BaHME PAAMOAKTUBHBIX H30TONOB B TEXHUYECKHUX
ueisix. PEHTreHOBCKOE MB3IIyYeHHME W €ro  HCHOJIb30BAHHE B TEXHUKE U
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MEIULIIHE. MopgenmupoBanne  Kak METOJ IPOTHO3UPOBAHWSA CUTyallMd Ha
IIPOU3BO/JICTBE.
2.1.3. CTpoeHnue BemecTrsa

HNonnass xuMmyeckass cBsi3b. KaTuonsl, X oOpa3oBaHHE U3 aTOMOB B
pe3yibTaTe mpolecca OKHCICHHs. AHUOHBI, HX o0O0pa3oBaHME W3 aTOMOB B
pe3yabpTare mpolecca BOCCTaHOBIICHHS. MIOHHAs CBSA3b KaK CBSI3b MEXKYy KATHOHAMU
U aHMOHAMHM 3a CUET JJIEKTPOCTATUYECKOro NputsbkeHus. Kiaccudukanus HOHOB:
M0  COCTaBy, 3HAKy 3apsga, HAIWYUIO THApPATHOW oOonouku. HoHHBIC
KpHUCTaJUInYecKkue pemeTku. CBONCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTANIMYECKOM
PEIIETKH.

KoBasienTHass xuMuveckasi cBsi3b. MexaHu3Mm 00pa3oBaHUsI KOBAJICHTHOM
cBsi3u  (OOMEHHBII W JIOHOPHO-aKLENTOPHBIN).  DJIEKTPOOTPUIIATEIBHOCTD.
KoBasieHTHBIE TIONSIpHAS U HENOJIsIpHAss CBsA3U. KpaTHOCTH KOBAJEHTHOW CBA3H.
MonekynsipHble W aTOMHBIE KpPUCTAIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAIUTMYECKUMH PELIETKAMU.

Mertannunuyeckass cBsI3b. Merauinueckass KpHUCTaJUIMYECKash peuerka |
METAJUINYECKasl XUMHUUECKas CBsA3b. PU3NUYECKHE CBOMCTBA METAJIOB.

ArperatHbie COCTOSIHMS BelIeCTB U BOAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0pa3Hoe cocTosHMs BemiecTB. Ilepexosa BemecTBa W3 OJHOTO arperaTHOro
COCTOsIHMA B ipyroe. BomopoaHas cBA3b.

Yucroie BemecrBa M cMecH. [lonarne o cmecu BemecTB. [ OMOreHHbBIE M
rereporennbie cmecu. CoctaB cMmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEN.

JucnepcHbie cucteMsbl. [loHsTue o gucnepcHoit cucreme. JlucnepcHas daza u
nucriepcuoHHast  cpena.  Knaccudukanmss  gucniepcHbix  cucteM. I[lonsitue o
KOJUTOUJIHBIX CUCTEMAX.

Jlemoncmpavyuu

Mojenb KpUCTAUIMYECKOU PELIETKH XJIOPUAA HATPHUSL.

OOpa3ipl MHHEpPAJOB C HMOHHOM KPUCTAUIMYECKOW PEIICTKOM: KaJbIUTa,
rajura.

Mogenn KpUCTAIUIMYECKHX PEHIETOK «CyXoro Jpaa» (WM ioma), amMmasa,
rpaduTa (MU KBapua).

[TpuGops! HA KUIKUX KPUCTAIIIAX.

O6pa3upl  pa3AUYHBIX ~ JAUCIEPCHBIX  CHUCTEM:  OMYJbCHH,  CYCIICH3UH,
a’po30JIeH, Teler U 30JIEH.

Koarymnsmus.

Cunepesuc.

Oddexr Tunpans.

Jlabopamopnuvie onvimol

1. TlpuroroBieHue CyCIIEeH3UN KapOoHaTa KaJlbIHsl B BOJIC.
2. O3HakoMJIEHHE CO CBOMCTBAMHU JTUCTIEPCHBIX CUCTEM.

IpopuiabHbie U NPOGecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTBbI COACPKAHUSA.
[TonmapHOCTD CBA3M U MONSAPHOCTH MOJIeKyJbl. Konnencanus. TekydecTs. Bo3ronka.
Kpucrammmzanus. Cyonumanusa u gecyonuManus. AHOMaIUU (PU3NYECKUX CBOWCTB
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BOoabL. JKuakne kpucraiibl. MuHepasibl ¥ TOPHBIE MOPOABI KaK HMPUPOJHBIE CMECH.
OMyJIbCUU U CYCNEH3uU. 301M (B TOM 4yucie a’po3onu) u renu. Koarymsmwms.
Cunepesuc.

2.1.4. Boxa. PacTBopbl. DJIeKTPOJUTHYECKAS TUCCOIMALMS

Boaa. PactBopsl. PacTBopenme. Boma kak pactBoputens. PacTBopuMOCTb
BellecTB. HachlllleHHbIE, HEHACHIIIEHHBIE, TIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B, JKUJIKOCTEH M TBEPHABIX BELIECTB OT Pa3IM4HbIX (HaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIUTHYECKAA IUCCONMUANUA. OJCKTPOIUTHI U HEIICKTPOUTHI.
DJNEKTpOoJUTAYECKasE AUCCOIMalrs. MeXaHUu3Mbl JIEKTPOIUTHUYECKON TUCCOLUALINU
I BEUIECTB C PA3JIMYHBIMU THUIAMH XHMHUYECKOW CBA3U. [ MIOpaTHUpOBaHHBIE U
HETUpaTUPOBaHHbIE HOHBI. CTENEeHb ANEKTPOIUTHIECKON qucconuanu. CUIIbHbIEC U
cnadble  37eKTpoJUThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  BIEKTPOJIUTHYECKOU
nucconuanv. KucimoTel, OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jemoncmpavyuu

PacTtBoprMOCTB BELIECTB B BOJE.

Cobupanue ra30B METOJIOM BBITECHEHHUS BO/IBI.

PacTBopeHue B BOJE CEpHOM KUCIIOTHI U COJIEM aMMOHHUSI.

OO0pasIpl KPUCTATIIOTUIPATOB.

N3roroBieHne TUIICOBON MOBA3KHU.

HcneiTanne pacTBOPOB DBJICKTPOJIMTOB UM HEANEKTPOJIUTOB HA  MPEIMET
JTUCCOLIAALIVH.

3aBUCHUMOCTh  CTEIIEHW  DJIEKTPOJUTHYECKOM  JAUCCOLMALMA  YKCYCHOU
KHUCJIOTBl OT pa30aBieHUs pacTBOpa.

JIBM>KEHHUE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

[IpuroToBneHue KECTKOW BOBI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue

1. Omnpenenenue pacTBOpa 3aIaHHON KOHIEHTPALIUH.

IpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYUMBbIE 3JJIEMEHTBHI COAEPKAHUSA.
PactBopenue kak Qusuko-xumudeckuid mporecc. TeruioBbie dddexTh  TpH
pactBopeHun. Kpucrauiorugparsl. Pemienue 3agady Ha  MacCoBYK — JIOJIO
pacTBOpeHHOro BenlecTa. [[puMeHenne BOAbI B TEXHUYECKUX MLEIsAX. JKEeCTKOCTh
BOJIbI U CIOCOOBI €€ ycTpaHeHus. MUHEpaIbHbIE BOJIBI.

2.1.5. Knaccuuxanust HeOpraHuyecKnux cCOeAMHEHNH U UX CBOMCTBA

Kuciaorsl u ux cpoiicTBa. KUCIOTBI Kak 3JEKTPOJIMTHI, MX KIACCHU(PUKALMS
0  pa3JIMYHBIM MOpU3HaKaM. XUMHUYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUU
ANEKTPOIUTUYECKON  JTMCCOLIMALNU. OcobeHnHocTu B3aNMOJCHCTBUSA
KOHIICHTPUPOBAHHOW CEPHOM M a30THOW KUCJIOT ¢ MeTayiaMu. OCHOBHBIE CTIOCOOBI
MOJy4YE€HUs KUCIIOTHL.

OcHoBaHus u ux cBoiicTBa. OCHOBAaHUS KaK dJIEKTPOJIUTHI, MX KJIACCU(PUKAIIHS
[0 Pa3JIMYHBIM IpU3HAKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHHUM B CBETE TEOPUU
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3JIEKTPOJIMTUYECKON Aucconranny. Pa3nokeHne HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CIOCOOBI TOJTYYEHUS] OCHOBAHM.

Comm m unx cpoucrBa. Conn Kak 3nekTposuTbl. ConM cpeaHue, KUCIbIE U
OCHOBHBbIE. XMUMHYECKUE CBOWCTBA COJIEM B CBETE€ TEOPHUH DIECKTPOJIUTUYECKOU
nucconranuu. CrocoOsl nmoxyyeHus cone. ['uaponus comneit.

Oxcuabl M ux coiictBa. CoseoOpa3sylolliue U Hecoaeo0pasyrolue OKCHUIIbI.
OcHoBHBIE, aMPOTEpPHBIE U KUCIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCUA OT
CTEMIEHH OKHUCIICHUSI 00pa3yrolero ero mMeramwia. XMMHUYECKHUE CBOMCTBA OKCHUJOB.
[Tonydenue OKCHIOB.

Hemoncmpayuu

B3auMmopericTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIAMH.

['openne docdopa u pacTBOpeHUE NPOAYKTa TOPEHUS B BOJIE.

[Tomydyenue u cBo¥cTBa aM(pOTEPHOTO THAPOKCHIA.

HeoOpatumebiii Tuiponus kapOuaa Kamblus.

OOpatuMblii THAPOJIU3 COJIEH PA3IMYHOTO THUIIA.

Jlabopamopnwie onvimuol

1. HcnpiTaHne pacTBOPOB KUCIOT WHAMKATOPAMM.

2. HcnbiTaHue pacTBOPOB 1IEI0YEH HHANKATOPAMH.

3. BzaunMoercTBue MIEI04Yen ¢ COISIMU.

4, PaznoxeHne HepacTBOPUMBIX OCHOBAHUH.

5. BzauMonelictTBue KHCIOT ¢ MeTaJlaMH, OKCHAAMH METaJlJIoB,
OCHOBAHMSIMH, COJISIMH.

6. B3aumopericTBre colieil ¢ MeTajiamu, ApYT C IPYroM.

7. ['maponu3 conelt pa3auyHOTO THUIIA.

Ilpopunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna paszbaBiaeHuss cepHOM KUCIOTHL. Mcmosib3oBaHUE CEPHOM KHUCIOTHI B
IPOMBILUIEHHOCTH. ENKMe MIenoyu, HUX HCHOJIb30BAHWE B IMPOMBILLICHHOCTH.
["amenast u HeraiieHas U3BECTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ Uric u anedactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, menoynas, HeUTpaiabHas cpena
pacTBOPOB.

2.1.6. XumMuuecKne peakumu

Knaccudpuxanus XHMHYECKHX peakumii. Peakunu COCOUHCHUS,
pasnokeHus, 3amMmeleHus, ooOmeHa. Karamutuueckue peaxiuu. OOpatumbie H
HeoOpaTUMbIe peakiuu. [['OMOreHHbIe U TeTEPOreHHbIE PeaKIu. JK30TEPMUUECKUE
U DJHAOTEPMHUYECKHME peakuuu. TemmoBoil 3(PQPeKkT XUMUYECKUX PpEeaKIHil.
TepMoOXUMUYECKUE YPABHEHUS.

OKHCIUTETILHO-BOCCTAHOBUTEIbHbIe  peaknuu. CTENeHb  OKUCIICHUS.
Okucinurens W BOCCTaHOBIEHHWE. BoccTaHoBUTENb U OKUCIEeHME. Merton
AIEKTPOHHOTO OanaHca JUIS COCTaBJIEHUSI YPABHEHUN OKHUCIUTEIIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIUN.

CkopocTb xXuMH4YeCKHX peakiuii. [IoHATHE 0O CKOPOCTU XUMHUUYECKUX PEaKIIHA.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIUN OT Pa3IWYHBIX (HDaKTOPOB: MPHUPOIBI
pEarupyronmx  BEIIECTB, WX KOHILEHTPAaUHWH, TEMIIEPATYPbl, ITOBEPXHOCTH
COITPUKOCHOBEHUS M UCITOJIb30BaHUS KaTaIn3aTOPOB.
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OopaTumocTh XUMUYeckux peakumii. O6paTuMbie U HEOOPATUMBIE PEAKITUH.
XHMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €70 CMEILIEHUS.

Jlemoncmpayuu

[Ipumepsl HEOOPATUMBIX pEaKIU, UAYIIUX ¢ 00pa30BaHHEM OCajlika, ra3a WM
BOJIBI.

3aBUCHUMOCTbh CKOPOCTH PEAKLIUH OT MIPUPOJIBI PEATUPYIOIINX BEIIECTB.

B3auMozeiicTBue pacTBOpPOB CEPHOM KHUCJIOTHI C pacTBOpaMu THUOCYJb(aTa
HaTpUs Pa3IMYHON KOHIIEHTPAIUU U TEMIIEPATYPHI.

Mojenb KAmsmero ciosl.

3aBUCHUMOCTh CKOPOCTH XMMUYECKOU peaKkIuy OT MPUCYTCTBUSI KaTaln3aropa Ha
MpUMEpEe PA3JI0KEHUSI MEPOKCHAA BOJOPOJA C IMOMOIIBIO JUOKCHAA MapraHia u
KaTanasbl.

Mopenb 35eKTponausepa.

Mogenb 35eKTpOIN3HON BaHHBI JJIS1 TTOTYYEHHUS AITFOMUHMUS.

Mopenb KOJJOHHBI CHHTE3a aMMUAKa.

Jlabopamopnwie onvimuol

1. Peakius 3aMerieHrs MeIU ’KeJIe30M B paCTBOPE MEIHOTO KyIopoca.

2. Peakuuu, uaymue ¢ oOpazoBaHHEM OCajiKa, ra3a Wi BOAbIL.

3. 3aBUCUMOCTb  CKOPOCTH  B3aWMOJCHCTBUS  COJSHOM  KHCIOTBI €
MeTaJlJIaMU OT UX IPUPOLBI.

4, 3aBHUCUMOCTBH CKOPOCTH B3aMMOJECUCTBHS IMHKA C COJITHOW KHUCIOTOU OT

ee KOHIIEHTPAIUH.

Ilpopunvuvie u npogheccuonanvno 3Hauumbvle INEMEHMbL COOEPIHCAHUA.
[Touste 00 2yekTposiu3e. ODJEKTPOJIMU3 PACIIaBOB. JIEKTPOJU3 PACTBOPOB.
DJIEKTPOJIMTAYECKOE TIOJy4YeHUE  amoMuHuA.  [IpakThueckoe  mpUMEHEHHE
anekTponusa. [ anpBaHorutactuka. [anmpBaHocTerus. PadunHupoBaHne 1BETHBIX
METaJIOB.

Karamu3z. TomoreHHsie W rereporeHHble  Kartanu3atopbl. [IpomMoTopsl.
Karanutuaeckue sapl. UTHTHOUTOPHI.

[Tpon3BoACTBO aMMHUaKa: ChIPhE, anllapaTypa, HAyYHbIEC TPUHIIUIIBIL.

2.1.7. MeTta/uibl 1 HEMETAJLJIbI

Metaibl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KPUCTAIOB. Dusznueckue
cBoiicTBa MeTauioB. Knaccudukaiuss MeETauioB MO  Pa3IuyHbIM  MpPU3HAKAM.
XHAMHUYECKHE CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKUM PsIi  HAIPSIKECHAN
MeTaJu1oB. MeraiorepMust.

O6mume crnocoObl mofydyeHus MetauioB. [loHsATHe O  MeTaUTypruu.
[TupomeTannyprusi, THAPOMETAIUTYPrUusd U dAeKTpoMeTamyprusi. CIuiaBbl YepHBIE U
I[BETHBIE.

Hemeranabl. OcoOeHHOCTH CTpoeHUsT aToMoB. Hemeramipl — MpoCThIe
BEILIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOT€HOB OT HMX MOJIOKEHUS B MEPHOJAYECKON
cucreme. OKHCIHUTENbHbIE M  BOCCTAHOBHUTEJIbHBIE CBOWCTBA HEMETAJIOB B
3aBUCUMOCTH OT HX IIOJIOKEHHS B PSAIY 3JIEKTPOOTPULIATEIBHOCTH.

JHemoncmpayuu
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Komnexuust metamnos.

B3auMogeiicTBue MeTamsioB ¢ HemeTaiiaMu (okelie3a, LIMHKAa M aIOMHHHS C
CEpOM, aTIOMUHUSA C HO0M, CYpbMBI C XJIOPOM, TOPEHHE JKeJie3a B XJIope).

['openne meTanios.

AJIFOMHUHOTEPMUSI.

Komnekmuss wemeramoB. ['openue HemetamwioB (cepwl, ¢ocdopa, yIis).
BriTecHeHre MeHee aKTHUBHBIX raJIOTEHOB U3 PACTBOPOB MX cojiel 0osiee aKTHBHBIMU
raJioreHaMu.

Mojenb OPOMBIINUIEHHOM YCTAaHOBKHM JUIsI MPOM3BOACTBA CEPHOM KHUCIIOTHI.
Mopene neun s 00XUra u3BecTHsKA. KoJuleKuuum NOpoayKUWH CHIIMKATHOU
MIPOMBIIIJICHHOCTH (CTeka, papdopa, dasHca, IeMEeHTa pa3InIHbIX MAPOK H Ip.).

Jlabopamopnsie onvimuol

1. 3akanka 1 OTIYCK CTaJIu.

2. O3HaKOMJIEHHE CO CTPYKTYpamH Ceporo u Oeyoro 4yyryHa.

Ilpakmuueckue 3anamusn

1. Peuienue skcriepuMeHTaNbHBIX 3a4a4.

IIpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBHI COAEPKAHUA.
Koppo3ust MetaiioB: XuMUYecKass U 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH
KOpPpO3uM OT YCJIOBHH  OKpyxkawmied cpenbl. Kiaccudukanus  koppo3uu
METaJUIOB IO pa3JIMYHBIM Ipu3Hakam. CrocoObl 3alIUThl METAIIOB OT KOPPO3UHU.
[IpousBoacTBO uyryHa u ctanu. [lonyuenne HeMeTaIoB (PPAKIIMOHHON MEPErOHKOM
KUJIKOTO BO3JyXa M DJJIEKTPOJIU30M pacTBOPOB WIHM PACIUIABOB JJIEKTPOIMUTOB.
CunmkaTHast IpOMBIIIIEHHOCTD. [IpON3BOICTBO CEPHON KUCIIOTBHI.

2.2. Opranuveckasi XuMus
2.2.1. OcHOBHbIC NOHATHUS OPraHUYECKON XUMHMHU M TEOPUS CTPOCHHUSA
OPraHuYeCcKuX CoeMHEeHNH

IIpeamer opranuyeckoi xuMum. IIpupoanesie, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHuyeckue BeniecTtBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMU.

BanentHOCT. XMMHUECKOE CTPOEHUE KAaK MOPSAOK COEAWHEHHUS aTOMOB B
MOJIEKYJIBI [10 BaJIEHTHOCTH.

Teopusi ctpoeHusi opranudeckux coeauHenuii A.M.bytiepoBa. OcHOBHBIE
TIOJIOKEHUSI TEOPUM XUMHYECKOTO CTpoeHud. M3omepus u u3oMepbl. XUMUUYECKUE
dbopMyJIbIl U MOAEIHN MOJIEKYJI B OPraHUYECKOW XUMHUH.

Kiaaccupukanust opranmyveckux BemecTB. Kiaccudukanus BemecTB 1o
CTPOEHHUIO YIJIEPOJHOIO CKeJleTa M HAIMYUIO (DYHKIIMOHANBHBIX Ipyni. ['omonoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccupuxauus peakuui B OpraHu4ecKou XMMHH. Peakun
npucoequHeHusl (THUAPUPOBAaHMS,  TAJIOTEHUPOBAHMS,  TUAPOraJoreHUPOBAHUS,
ruapataiuu). Peakuuu oOTIIEIICHUS (I€TUAPUPOBAHUA, JETUAPOraiOoreHupOBaHHUs,
neruaparanun). Peakiuu 3amennenus. Peakiiuu nzoMepu3aiu.

JHemoncmpayuu

Mojenu MOJIEKYII TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEAUHECHUM.
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KauecTBeHHOE€ OOHapyxeHHE Yyriepoja, BOAOpOJa M XJopa B MOJEKyJax
OpPraHUYECKUX COCIUHEHHUN.

Jlabopamopnuwiii onvim

1. M3roToBieHne MOJENEH MOJIEKYJI OPraHUYECKUX BEIECTB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
[lonstue o cyOctpare u peareHTe. Peakuuu OKHUCIEHHST W BOCCTAHOBJICHMS
OpraHUYECKUX BEIIECTB. CpaBHeHue KJ1acCU(UKaLUU COEIMHEHUN "
KJacCU(pUKALMU peaKkIUid B HEOPraHUYECKOW M OPTaHUYECKON XUMUH.

2.2.2. Yri1eBoAOpOAbI U MX NPUPOAHBIC HCTOYHUKH

AJIKaHbI: TOMOJIOTMYECKMH PO, HW30MEPUS M HOMEHKJIATypa QJIKaHOB.
XHUMHUYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): FTOPEHHE, 3aMEIICHUE, Pa3JIOKEHHE,
neruapupoBanue. [ I[pyumeHenne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, ero MOJTy4YECHUE (merunpupoBaHUEM JTaHa,
JenoauMepu3auen nosmdTUIeHa). ['oMmonornyeckuii psn, MU30MEpHS,
HOMEHKJIaTypa AJIKEHOB. XHUMUYECKHE CBOMCTBA ATUJICHA! TOpEHHUE,

KaueCTBEHHbIE  peakiuu  (oOeciiBeunBaHUE  OpOMHON  BOABI W pacTBOpa
NEepMaHraHata Kaius), TUAparanus, noauMmepusanusd. [I[pumeHenne sTuiieHa Ha
OCHOBE CBOWCTB.

/Inenbl u kayuyku. [IoHATHE O TMEHAX KaK YIJIEBOAOPOAAX C IByMs IBOMHBIMU
cBm3siMu. CormpsikeHHBbIE JTMEeHbl. XUMHUYECKHMe CBoMcTBa Oyranuena-1,3 u
M30MpeHa: oOeclBeUMBaHUE OpPOMHOW BOABI M TMOJUMEpHU3AlUsi B KaydyKH.
HarypanpHbpiil U cuHTEeTHUYECKHE KayuyKku. Pe3nHa.

AJIKHHBI. AneTuneH. XUMHAYECKHE  CBOMCTBA  AllCTHIICHA! TOPEHUE,
oOecliBeunBaHUE OpPOMHOM BOJIbI, MIPUCOEIMHEHUN XJIOPOBOAOPOJAa M THApPATALHUA.
[IpumeHeHne aneTwiieHa Ha OCHOBE CBOMCTB. MeXKiaccoBass HU30MeEpUs C
aJKaJNCHAMMU.

Apenbl. benszon. Xumudeckue CcBOHCTBa O€H307a: TOPEHHE, PEAKIUH
3aMmelnieHust  (raJioreHupoBaHue, HUTpoBaHue). [IpuMeHneHnue OeH30jla Ha OCHOBE
CBONCTB.

IIpupoaHbie HMCTOYHMKH  yrJjeBoaopoaoB. lIpupoaneii ra3: cocras,
IPUMEHEHUE B KayeCTBE TOILIMBA.

Hedts. CoctaB u nepepabotka nedgtu. [leperonka nedru. Hedrenpomykror.

Jlemoncmpayuu

['openne meTaHa, FTUIIEHA, AallETUIIEHA.

OTHolIeHHE MeTaHa, OJTWeHa, aueTwieHa W OeH30jla K pacTBOpaMm
NepMaHraHara Kajausi U OpOMHOM BoOJIE.

[lonyuyenne HSTuneHa peakuued Jeruaparaluyd  dTaHojla, AaleTUJIeHAa —
TUAPOJIM30M KapOu/ia KaJlbLMsl.

PaznoxxeHue kaydyka IMpU HarpeBaHUU, UCHBITAHUE MPOAYKTOB Pa3JI0KECHUS
Ha HENpEeeIbHOCTb.

Konnekius oOpasunoB Hedhtn u HedrenmpomyktoB. Komtekius «KameHHBIM
YIoJib Y MPOAYKIUS KOKCOXUMUUYECKOTO TPOU3BOJICTBAY.

Jlabopamopnwie onvimaol
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1. O3HakOMIJICHHE C KOJUICKITMEH o0pa3ioB HE(TH U MPOAYKTOB €€

nepepadoTKH.
2. O3HaKOMIIEHHE C KOJUIEKIIMEH KaydyKoB U 00pa3iiamMu U3JeIuil u3
PE3UHBI.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
IIpaBmwio B. B. MapkoBaukoBa. Krnaccudukanus ©u Ha3HaueHUE KaydyKoOB.
Knaccudukanus u Ha3HaueHue pe3uH. ByikaHuzanus kaydyka.

[lomyuenne ameTuiaeHa MHUPOJIM30M METaHa H  KapOUIHBIM  CIOCOOOM.
Peakumss ~ mosmmepusanmu  BUHWIXJIOpuAa.  [lomuBHMHWIXIOpHX WM €ro
npuMeHeHue. Tpumepuzanus aneTuiieHa B O€H301.

[lonsitTue 00 oskcTpakuuu. BoccTaHoBneHWe HUTPOOEH307a B AHHIIWH.
I'omonornueckuit psg apenos. Toisryon. Hurposanue tonyosa. Tportwi.

OcCHOBHBIE HaNPaBIICHUS POMBILIIIEHHON ITepepabOTKHU MPUPOJIHOTO Ta3a.

[TonyTHbIi HeDTAHOM Ta3, ero nepepadoTKa.

[Iporiecchl MPOMBINIIICHHOW TIEepepabOTKH HEPTH: KPEKUHT, pPUDOPMUHT.
OxTaHOBOE YKMCIIO OEH3MHOB M METAHOBOE YUCJIO AU3EIIBHOTO TOIUIMBA.

KokcoxuMnueckoe nporu3BOACTBO U €ro MPOTYyKIIHSL.

2.2.3. Kuciopojacoaep:xamue OpraHudecKue coeIuHeHMsI

Cuuprsl. [lonydenue staHona OpoKeHHEM TIIOKO3bI U THApaTaIlluell dTUJICHA.
['unpokcunpHas rpymnna kak ¢yHKUUOHanbHas. [loHsiTHE O TpeaeNbHbBIX
OJIHOATOMHBIX CIIUPTax. XMMHUYECKME CBOWCTBA JTAHOJA: B3aUMOJAECHCTBHE C
HaTpUeM, OOpa30BaHUE MPOCTBIX U CIOXKHBIX 3(PUPOB, OKUCIECHUE B albJETHU.
[IpumeHeHne 53TaHONA HA OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS JJIA
OpraHW3Ma YeJOBEKa U NPEAYIPEKICHUE.

I'muuepun  kak MNpeacTaBUTENb MHOTOATOMHBIX cnUpTOB. KauecTBeHHas
peakuuss Ha MHOTOaTOMHBIE cupThl. [I[puMeHeHne rmmuepuHa.

®enon. Ousnyeckne W XUMUYECKHe CBoOWCTBa (eHona. Bzaumuoe BnusiHue
aTOMOB B MoJeKysne ¢eHosa: B3aUMOJEHCTBUE C THUAPOKCHIAOM HATpus H
azoTHOM kucioToil. [I[pumenenne peHona Ha OCHOBE CBOMCTB.

Aabaeruapl. Ilonstue o0  ampaermpax. AJbpaeruaHas —TpyIlma — Kak
dbyHkroHanpHas. DopManbaerua 51 ero CBOMCTBA: OKUCJICHUE B
COOTBETCTBYIOLIYIO KHUCJIOTY, BOCCTAaHOBJICHUE B COOTBETCTBYIOIIUN CIHUPT.
IlonydeHue anbaeruzioB OKUCICHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMmeHeHue
(dopmMainberuia Ha OCHOBE €ro CBOMCTB.

KapoOonoBbie kuciorthl. [lonatue o kapOOHOBBIX KucioTax. KapOokcunbHas
rpymmna kak ¢GyHKIMoHaNbHasA. ['oMoorudeckuil psx MpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. [lonydeHne kapOOHOBBIX KHUCIOT OKHMCIEHUEM allbJIETHOB.
XVMMHUYECKHE CBOMCTBA YKCYCHOM KHCIJIOTBI: OOIlME CBOMCTBA C MHUHEpaJIbHBIMU
KHUCJIOTaMU U peakuus 3tepuduxanuu. [I[puMeHeHrne ykCyCHOM KHCIIOThI HA OCHOBE
CBOWCTB. BpIcIne )XHUpPHBIE KHUCIOTHI

Ha NpUMepe MATbMUTHHOBOW U CTEAPUHOBOM.

Caoxnbie 3¢pupbl u kKupbl. [lomydeHue CIOXKHBIX 3(PUPOB peEaKIHEH
srepudukanuu. Crnoxusie 3pUpbl B IpUpoje, ux 3HadueHue. [I[puMeHneHne CIoKHbBIX
3(UpOB HA OCHOBE CBOMCTB.
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Kupsl kak cnoxsbsle d¢upsl. Kinaccuduxamus xupoB. XUMHUECKHE CBOICTBa
KUPOB: TUAPOIU3 U TUAPUPOBAHUE KUIAKHUX KUPOB. [[puMeHeHne )KMPOB HA OCHOBE
CBOMCTB. MbLIa.

YraeBoabl. VYrieBojabl, HUX KiIacCHU(pUKaLMI: MOHOcaxapuibl (TJIIOKO3a,
bpykTO3a), MTUcaxapuasl (caxapo3a) 1 mojarcaxapuabl (KpaxMall U 1eJII0103a).

I'moko3a —  BEIIECTBO C JABOMCTBEHHOM (yHKIIMEH —  allbIeTUIOCIIUPT.
XHWMUYECKHE CBOWCTBA TIJIIOKO3bl: OKHCJIEHHME B TJIIOKOHOBYKO  KHCIOTY,
BOCCTAHOBJICHUE B COPOUT, CIUPTOBOE OpokeHue. [IprmMeHeHne riiroKo3bl Ha OCHOBE
CBONCTB.

3HaueHue YrJieBOJOB B KUBOW NpUPOJEC U XU3HM uyenoBeka. [loHsTue o
peaKUMAX TMOJHMKOHICHCAIMU W THUAPOJIM3a HA NpPUMEPE B3aMMOIPEBPAIICHUN:
[JII0KO3a <=>TI0JInCaxapu.

Jemoncmpayuu

OkucrieHue cupTa B aJIbJIETU/I.

KauecTBeHHBIE peaKIIUM HA MHOTOATOMHBIE CLIUPTBHI.

PactBopuMocCTh (eHoIa B BOJIe TP OOBIYHOM TeMIepaType U HarpeBaHUU.

KauectBennsie peakuuu Ha (HEHOM.

Peaxiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIIOKO3BI.

OkucneHue anpIeTu0B U TIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCUIA MEIN
(IT). KauecTBennas peakuus Ha kpaxmai. Komnekius 23pupHbIX Macel.

Jlabopamopnuvie onvimol

1. PactBopenne rnmmepuHa B BOAE W B3aMMOJCMCTBHE C
ruapokcuom meau (11).

2. CBoiicTBa  YKCYCHOM  KHUCJIOTBHI, OOIIME CO CBOMCTBAMH
MUHEPaIbHBIX KHCIIOT.

3. JlokazarenbCTBO HEMPEAEIBHOIO XapaKTepa KUJIKOTO Kupa.

4. KauecTBeHHas peakius Ha Kpaxmall.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3INEMEHMbL COOEPHCAHUA.
MeTunoBelid CIIUPT W €ro  HCIOJIb30BAaHHE B KAyeCTBE XUMHYECKOTO CBIPbS.
TokcuuHOCTH METaHONA M NpaBHJa TEXHUKH OE30MAaCHOCTH MpU padboTe C HUM.
OTWICHTIIMKOJIb W €ro MNpUMEHEHHE. TOKCMYHOCTh ATUJIEHIJIMKOJS W IpaBHIIa
TEXHUKU 0€30MaCHOCTH MPHU pabOTE C HUM.

[Tomyuenue ¢eHona M3 MPOIYKTOB KOKCOXMMHMUYECKOTO IPOM3BOJACTBA U U3
OeH3zouna.

[Tonukonnencarust hopmanpaeruga ¢ GeHoiaoMm B ¢GeHoI0PpopMabIACTUIHYIO
cmoiy. Aueranpaerun. llonsTue o keroHax Ha npumepe auneroHa. [Ipumenenue
alleTOHa B TEXHUKE U MPOMBIIUICHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHCIOT (IL1aBEJIEBOM KHUCIIOThI KaK ABYXOCHOBHOM,
aKpUJIOBOM KUCIJIOTHI KaK HEMpeAesIbHON, OEH30MHOM KUCIOTHI KaKk apOMaTHYECKOM ).

[InenkoobOpasyromue wmacima. 3aMeHa JKHPOB B TEXHUKE HEMHUIICBBIM
celpbeM. CHHTETHUYECKHE MOIOIIHE CPEACTBA.

MomnouHokucinoe  OpokeHue — IMIOKO3bl.  KHCIIOMOJIOYHBIE — MPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue nemnonossl. [Tupokcunus.
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2.2.4. A3oTconepxaiiye OpraHudecKue coeJuHEeHHU.
IMoaumepsi

Amunbl. [lonstue 06 amuHax. AnudaTuyeckue aMHHbI, UX KiacCuPuKauus M
HOMEHKJIaTypa. AHWIMH Kak opraHhdeckoe ocHoBaHue. [lonydenue aHwiInHA W3
HUTPOOEH301a.

[IprMeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMUHOKHUCIOTHI Kak ampoTepHble TU(YHKIIMOHAIbHBIC
OPTraHUYECKUE COCAUHEHUS. XUMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aMMOACHCTBUE
C IIeJI0YaMu, KUCIIOTaMU U JIPYT C APYroM (peakuus noaukonaeHcaruu). llentuanas
CBSI3b U MOJUIICTITHIBI.

[IpumeHeHne aMMHOKHUCIOT HA OCHOBE CBOKCTB.

beaxu. IlepBuunas, BTOpuYHas, TPETUYHASL CTPYKTYphl O€IKOB. XHWMHUYECKHE
CBOWCTBAa O€JKOB: TOpPEHUE, JIeHATypalus, THUAPOJU3, LBETHHIE PEaKIUU.
buonornyeckue QyHKIMM OETKOB.

IMonumepsl. benku u nmonucaxapuabl Kak OHMOMOIHUMEPHI.

Ilnactmaccebl.  IlonydyeHne MOIMMEpPOB  peakuuend MOJUMEpU3ALUUA U
NOJIMKOHAEHCAlMK.  TepMOIUIaCTUYHBIE UM TEPMOPEAKTUBHBIE  ILIACTMACCHI.
[IpencraBuTenu miacTmacc.

Bosokna, wux kinaccupukanmusa. Ilomydyenue  BosiokoH.  OTAenbHBIE
NPEACTABUTENIN XUMHUYECKUX BOJIOKOH.

Hemoncmpayuu

B3anMopaeiicTBue aMMHuaKa U aHWINHA C COJITHOM KHCIIOTOM.

Peakuus anunmHa ¢ GpoOMHOM BOJIOH.

JlokazaTeabCTBO HAIMUKS (PYHKIIMOHAJIBHBIX TPYIII B paCTBOPAX aMUHOKHUCIIOT.

PacTtBOpeHue u ocaxaeHue OEIKOB.

L{BeTHBIE peakuuu OENKOB.

['openue nTuubero nepa U WepCTIHON HUTH.

Jlabopamopnvie onvimuol

1. PactBopenue 6enkoB B BoOJIE.
2. Oo6nHapy:xeHue 6€eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.
3. Jlenatypanus pactBopa Oeika KYpUHOTO Silla CIHPTOM,

pacTBOpamH COJIEH TSKENIbIX METAJIJIOB U ITPU HarpEBaHUU.
Ilpaxmuueckue 3anamus
1. Pacrnio3HaBaHue miaacTMacc 1 BOJIOKOH.
2. Pemmenwne 3ama4 Ha BEIBOJ (DOPMYJT OpTaHUYECKHUX BEIIECTB.
Ilpogpunvnvie u npogeccuonanvho 3nHauumvie 3INEMEHMbL COOEPHCAHUSL.
AMUHOKanpoHOBas KUCiIOoTa. KanmpoH kak MpencTaBUTENh MOJTMAMUIHBIX BOJIOKOH.
Hcnonb3oBanne Tuaponnu3a OEIKOB B MPOMBIIIICHHOCTH. [loMMBUHMIXIIOpHU],
nosurerpadTopITUIIEH (TedIIoH). ®eHosnopopManbIeruIHbIE MJ1aCTMAcCCHhI.
Henmynounn. IlpombiliuieHHOE MPOU3BOJCTBO XUMUUYECKUX BOJIOKOH.
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3.Pexomenyembie TeMbl pedepaToB (10KIaA0B), HHIMBUIYAJIBHBIX IPOEKTOB.
1. buotexHosorus u reHHas UHXeHepus — TexHosnoruu XXI Beka.
2. HanorexHonorus Kak TPUOPUTETHOE HAIpaBJICHUE pPA3BUTUS HAYKH W

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenabHocTs . 1. Menaeneena.

«Ilepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . >

Cunres 114-ro anemenTa — TpuyM( pOCCUNUCKUX PUIUKOB-AICPIIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

10 PeHTreHoBCKOE U3ITyYEeHHE U €T0 UCIIOIb30BAHUE B TEXHUKE U MEJIULINHE.

11.11na3mMa — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana  okpyxaromei  cpeapl ~ OT  XUMHUYECKOrOo  3arps3HEHHUI.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

14.TIpumeHeHre TBEPI0ro U razoo0pasHoro okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

16.I'pybonucnepcHble CUCTEMBI, HUX KilacCHU(PUKAIMs U HUCIHOJb30BaHUE B
po(heCCUOHATIBHON S TENIbHOCTH.

17.KocmeTtnueckue reu.

18.IlpumeHeHune CycreH3uid U IMYJIbCHI B CTPOUTEIIHCTBE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpBI BOKpYT HAac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiajy OTEUECTBEHHBIX YYEHBIX B DPA3BUTHE TEOPUM BJICKTPOIUTHUECKON
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX TTPEANPUATUSX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.cnonp30BaHne MHUHEPATBHBIX KHUCIOT Ha NPEANPUATHAX Pa3TUIHOTO
npodus.

27.OKcHuIbl ¥ COJTM KaK CTPOUTEIIbHBIC MaTepUaIbI.

28.VcTopus rurca.

29.TToBapeHHas CONMb KaKk XUMHUECKOE ChIPhE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.IIpakTuueckoe IPUMEHEHUE AIIEKTPOIMN3A: paduHUpOBaHUE,
raJIbBaHOTIACTHKA, TAJIbBAHOCTETHSI.

36.UcTopust mosyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2MEeKTPOTUTHIECKOE MOTydeHUe U pahuHUPOBAHUE MEIH.

©ONDUIA W
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38.Ku3nb u gesrenbHOCTh . J[9BH.

39.Ponp MeTamsioB B UCTOpUM  4YeJOBeYeCKOW 1uBuUim3anmu. Hcropus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

40.McTopusi 0T€UeCTBEHHON I[BETHON MeTaJLTypruu. Poias MeTaljioB U CIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIIOB U CIIOCOOBI 3alIUTHI OT KOPPO3UHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropus BOBHUKHOBEHUS U Pa3BUTHsI OPraHUYECKONW XHUMHH.

46.Ku3nb u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Poib OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHUM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO CHIPHSL.

52.Uctopusi OTKpHITUS U pa3padOTKHU Ta3oBbIX U HE(QTAHBIX MECTOPOKICHHUM B
Poccuiickon ®@enepanum.

53.XuMHus yriaeBoOPOAHOTO CHIPhS B MOST OyayIasi mpogeccus.

54.YT111eB0IOpOIHOE TOIIMBO, €r0 BUJIbI 1 Ha3HAUYCHUE.

55.CUHTETHYECKUE KAYyUyKH: UCTOPUS, MHOTOOOpa3ne U MEePCIEKTUBBI.

56.Pe3nHOTEXHUYECKOE TPOU3BOJICTBO U €r0 pOJib B HAYYHO-TEXHHUYECKOM
mporpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIIEBOJIOPOIOB B HEM.

58.Hepts w® ee  TpaHCHOPTHUpOBKA KAk  OCHOBAa  B3aUMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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4. CTPYKTYPA U COJEP)KAHHUE YUYEBHOM JIUCITUITIINHBI
4.1. O0beM yueOHOM TMCIUILVIMHBI M BUAbI Y4eOHOH padoThI

(o4HOE oTHEIEHHE)

Bupa yueOHoii padoThl

O0beM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 177
O0s3aTesIbHAsI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 118
B TOM YHCIIE:
J1abopaToOpHBIC PAOOTHI 26
MPAKTUYECKHE PAOOTHI 4
KOHTPOJIbHBIC PAaOOTHI 1
KypcoBas paboTa (mpoekT) (eciau mpeaycCMOTPEHO) -
CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 59
B TOM YHCIIE:
CocraBiieHU€ MPe3CHTAIHI 10
CocraBiieHre KpOCCBOP/IOB 10
CocraBiieHHE TECTOB 10
CocTaBieHHEe CXEM-KOHCIIEKTOB 10
PedeparuBnas pabora 10
CocraBieHre MUHU-CIIOBaps (TEPMUHBI) 9
ATTecTanms Mo AMCUUIJINHE /3
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5. TemaTn4yeckoe miiannpoBanue y4eOHoi nucunminabl OY 1,10 « Xumus» mo noaAroroBke KBaau(puuupoBaHHbBIX
padouunx u cay:kamux npogeccun: 35.01.14 «Mactep 1o TeXHHIECKOMY 00CITYKMBAHUIO U PEMOHTY MAIIIMHHO-
TPAKTOPHOI0 MapKa» (04YHOE OTHeJIeHHe)

Makec. KosnyecTBO ayTUTOPHBIX YacoB
yueo.
CamocTosiTeqbHas IpakTudeckue
HaumeHoBaHme pa3/ie/ioB M TeM | Harpyska pabora cryaeHTa Teoperuueckoe (ceMuHapcKHe) u KypcoBoe
CTyneHTa (1ac) Beero o0ydeHue JladbopaTopHbIe NMPOEeKTHPOBAHHUE
("IaC) SAHATHUA
BBenenue 3 1 2 2 -
Paszpen 1. O6mas n 105 35 70 52 18
HEeOpPraHu4YecKasi XuMusi
Tema 1.1. OcHOBHBIE IOHATHS U 6 2 4 4 R
3aKOHBI XUMHH
Tema 1.2. Ilepnonnueckuii 3aK0H U
MepuonyIecKas cuctemMa
XUMHYECKHX DJICMEHTOB 6 2 4 3 1
JA.N.MenneneeBa u CTpoeHUE
aroMma
Tema 1.3. CtpoeHue BemiecTBa 9 3 6 4 2
Tema 1.4. Bona. PacTBopbl. 9 3 6 5 1
DNEeKTPOMTHYECKAs TUCCOITUAIIHS
Tema 1.5. Knaccuduxarms
HEOPTaHWYECKUX COCAMHCHUN U MX 25,5 8,5 17 10 !
CBOMCTBa
Tewma 1.6. Xumudeckue peakiuu 285 9,5 19 15 4
Tema 1.7. MeTailsIbl 1 HEMETAJUIBI 21 7 14 11 3
Pa3nea 2. Opranndeckasi XuMus 69 23 46 34 12




Tema 2.1. OcHOBHEIE IOHATUA

OpraHUYEeCKON XUMHUH U TEOPHS 16,5 55 11 10 1
CTPOCHHUS OPTaHUYECKHUX

COCIUHECHUI

Tema 2.2. Y1i1eBoAOPOABI U UX 13,5 4.5 9 7 2
MPUPOJIHBIE HCTOYHUKH

Tema 2.3. Kuciopoa coneprkaiue 22,5 75 15 11 4
OpraHUYECKUE COCAMHEHUS

Tema 2.4. AzoTconepxaniue

OpraHUYECKUE COCTMHECHUSI. 16,5 55 11 6 5
[Tonmumepsr

Bcero mo qucuuniinHe 177 59 118 88 30




6.XapakrepucTKa OCHOBHBIX BH/I0B Y4eOHOI 1esiTeJIbHOCTH CTYIeHTOB

Conepxanue XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB
00y4eHust (Ha ypOBHe yUeOHBIX JeilcTBHIl)

Ba:kneiimue YMeHue pgaBaTh  OIpENENEHME U ONEpUpOBaTh  CIEAYIOLIUMU

XUMHYecKHne XUMUYECKUMH TOHATUSMHU: BEUIECTBO, XUMHUYECKHUWA DIJIEMEHT, AaTOM,
IMOHATUA MOJICKYJIa, OTHOCHUTCJIIbHBIC aTOMHAsA W MOJICKYJISIpHAd MACChbl, HOH,

QJUTOTPOITHUSI, W30TOIbI, XUMHUYECKAs CBS3b, JJIEKTPOOTPHUIATEILHOCTD,
BaJICHTHOCTb, CTCIICHb OKHCJICHHUA, MOJIb, MOJIApHAass Macca, MOJISIprIfI
00beM  Ta3000pa3HbIX  BEIIECTB, BEHIECTBA  MOJIEKYJISPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUA, PACTBOPLI, 3JICKTPOJUT W HEIJICKTPOJIUT,
AIIEKTPOJUTHYECKAS. TUCCOLMAIINS, OKUCIUTEIb W BOCCTaHOBUTEIIb,
OKHUCJICHHE W BOCCTAHOBJICHHE, TEIJIOBOH A3 (HEKT peakiuu, CKOPOCTh
XMMHUYECKON peakKIlnu, KaTajln3, XMMHUYECKOEe PAaBHOBECHE, YIIICPOIHBIN
CKeJIeT, (pyHKIIMOHAIbHAS TPyNa, H30MEPHsl, TOMOJIOTHSI

OcHOBHBIE 3aKOHBI
XUMUHU

@opMynHpOBaHUE 3aKOHOB COXPAHEHUS! MACCHI BEILIECTB M MOCTOSHCTBA
COCTaBa BEILIECTB.

VYcraHOBKa NPUUMHHO-CIIEICTBEHHON CBSI3U MEXKIY CO/AEpKaHUEM

ATUX 3aKOHOB W HAIMMCAHUEM XHUMHUYECKUX (POPMYI B YpaBHCHUH.
YcraHoBKa 3BOJIOLMOHHOM CYLIHOCTM MEHJIEIEEBCKOM U COBPEMEHHOU
dbopMmynmpoBok  mepuoamueckoro 3akoHa JI. WM. Menngeneena.
OO0bscHeHre (PU3NYECKOTO CMBICIIA CHMBOJIMKH TIEPHUOINYECKON TAOIHIIBI
xumuyeckux odnementoB JI. WM. MenneneeBa (HOMEpPOB dJIEMEHTA,
nepuoja, TPYIIbl) U yCTaHOBKA MPUYMHHO-CICICTBEHHONW CBSI3U MEXKIY
CTPOEHUEM ATOMA M 3aKOHOMEPHOCTSMH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX MU BEUIECTB B IEPHOJAX U IPyIIax.

XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJBIIUX MTEPUOOB 1O UX
noJioxkeHuro B [lepuonnueckoii cucreme /. . Menaeneesa

OcHoBHBIE TEeOpUH
XUMHH

VYcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMHYECKHX BELIECTB OT CTPOEHUS
aTOMOB 00Pa3yIOIIUX UX XUMUUYECKUX DJIEMEHTOB.

XapakTepuCTHUKAa  BAXHEWIIMX  THUIOB  XHUMHYECKMX  CBI3€d H
OTHOCUTEJIBHOCTU 3TON TUNoJoruu. OObsCHEHHE 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHMS KPUCTAINIMYECKHUX PEIIECTOK.
DopMyJIIUPOBKA OCHOBHBIX IOJOKEHUNU TEOPUHU DIIEKTPOIUTUYECKOU
JUCCOLMAlMM M XapaKTEPUCTUKAa B CBETE€ JTOM TEOPHUM CBOWCTB
OCHOBHBIX KJIACCOB HEOPraHWYECKUX coeauHeHun. DopMynupoBka
OCHOBHBIX TOJOKEHUH TEOPUU XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
COEIMHEHUHN U XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB OPraHNYECKHUX COECTMHEHUN

Baxkneiimme
BelIleCTBA U
MaTepuaJIbl

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, ITOJIYYCHUS U IPUMEHEHUS
BaxkHelmux mertauioB (IA u II A rpymm, amoMuHHs, *Kene3a, a B
€CTeCTBEHHOHAYYHOM TNpoQuie U HEKOTOpPhIX d-32JIEeMEHTOB) M HX
COETUHEHU.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, ITOJIIY4YEHUS U IPUMEHEHUs
BakHenmux HemetawioB (VIIL A, VIIA, VIA rpymnm, a takxke a3ora u
docdopa, yriaepona 1 KpeMHHUsI, BOIOPOJIA) U UX COSAMHEHUH.
XapakTepucTrKa COCTaBa, CTPOEHUS, CBOMCTB, ITOJIy4EHUS U TPUMEHEHNUS
BOXHEHIINX KJIACCOB YIJIEBOJIOPOJIOB (JIKAHOB, IUKJIOAIKAHOB, AJIKEHOB,
QJIKUHOB, apE€HOB) M MX HauboJiee 3HAYUMBIX B HAPOJIHOXO3SHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHanornyHas XxapakTepUCTHKA BAKHEUIIINX IIPEICTaBUTENEH

JPYIUX KJIACCOB OPraHWYECKUX COCAUHEHUM: METaHOJa W JOTaHOJIA,




CIIOXKHBIX 3(HUPOB, >XUPOB, MbUI, albACTUIOB ((hopmManbaeTUIOB U
areTanpJeruaa), KeToHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM
KHCIIOTBI, JUISl €CTECTBEHHOHAYYHOT0 MpOodUis mpeacTaBuTeneil Apyrux
KJIACCOB KHCJIOT), MOHOCAXapuA0B (TJIFOKO3bI), TUCAaXapuJIoB (caxapossbl),
MoJincaxapuioB (Kpaxmajga M LEJUII0JIO3bl), aHWJIMHA, aMHUHOKHCIOT,
OCNKOB, HCKYCCTBCHHBIX M CHHTETHYECKMX BOJIOKOH, KaydyKOB,
J1acTMace

Kn3HeHHBIA HUKJI
KJIETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOpUEH CTPOEHHs OPIraHU3MOB.

YMeHue caMOCTOSTENIbHO HCKaTh J0Ka3aTelbCTBA TOTO, YTO KJIETKa —
JJIEMEHTapHas ~ KUBasg  CHUCTeMa M OCHOBHasg  CTPYKTYpHO-
(yHKIMOHAJIbHASI €JMHULIA BCEX JKUBBIX OPraHU3MOB

XuUMHYECKU A3BIK
M CHMBOJINKA

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH
XUMHMYECKUX TEPMUHOB ¥ CUMBOJIMKH.

Ha3BaHue M3yd4eHHBIX BELIECTB 10 TPUBHUAIBLHOM WIM MEXIYHAapOIHOU
HOMEHKJIATYpPE M OTPaKCHHE COCTaBa 3TUX COCIUHEHUM C IOMOIIBIO
XUMHAYeCKHX (hopmyi. OTpakeHHEe XUMHUYECKUX MPOIECCOB C TTOMOIIBIO
YPaBHEHUI XUMHUYECKUX pPEaKLUn

XumMuueckKue
peakuuu

OObsicHEeHHE CYIIHOCTH XHMHYEeCKHX TporeccoB. Kiaccubpukarmms
XUMUYECKUX PEaKUUd IO pa3JuyHbIM IpPU3HAKAM: YHUCIY M COCTaBY
MPOJIYKTOB M PEareHToOB, TeIuioBoMy 3¢ ¢eKTy, HampaBieHuio, ¢dase,
HaJUYMIO KaTalau3aTropa, U3MEHEHHIO CTEICHEW OKUCIEHUS 3JIEMEHTOB,
00pa3yromux BeecTBa.

YcTaHoBKa MPU3HAKOB OOILEr0 M Pa3IMYHOTO B TUIIOJIOTUU PEAKIMNA st
HEOPraHU4YeCKOU M opraHmyeckor xumuu. Knaccudunmkaius BenecTs u
MPOLIECCOB C TOYKU 3PEHUsI OKHUCIEHUS-BOCCTaHOBJIEHMs. CocTaBlieHHE
YpaBHEHUH peakuui

C TIOMOUIBIO MEeTO/Ia 3JIeKTPOHHOro OanaHca. OObsACHEHUE 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOW PEAKIIUU U TIOJIOKEHHUSI XUMUYECKOTO PABHOBECHS
OT pa3INUHBIX (AKTOPOB

XuMH4YecKH il
JKCIIEPUMEHT

BrmosgHeHNe XUMHUYECKOTO OKCIICPUMCHTA B IMOJIHOM COOTBETCTBUU C
IpaBUIaMU OE€30MACHOCTH.

Habumonenue, gpukcanus 1 onucaHue pe3ysibTaToB IPOBEIEHHOTO
HKCHEPUMEHTA

Xumuuyeckas
uHpopmanus

[IpoBeneHue caMOCTOATENBHOIO IOMCKAa XMMHMUYECKOM HHpOpManmuu c
UCTOJb30BAHUEM  Pa3IMYHBIX  HCTOYHHMKOB  (HAyUHO-TIOIMYJIPHBIX
W3aHUM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTMH A7 00pabOTKHU U nepeadn
XUMHUYECKON MHPOPMAIH U €€ TPECTaBICHUS B Pa3IMUHbIX popMax.

PacuéTbl mo
XUMHAYECKUM
¢popmyam u
YPABHEHHUAM

YcraHOBKa 3aBUCHUMOCTH MEXKIY Ka4eCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMH XHMMHYECKHX OOBEKTOB M MpoleccoB. PemieHne pacyeTHbIX
3a/1a4 110 XUMUYECKUM (opMyJiaM U YpaBHEHHUSIM




IpoduabHoe u
npo¢ecCHOHATBLHO
3HAYNMOe
cojeps;KaHue

OOBsicHEeHHE XUMUYECKUX SBJICHHA, TIPOUCXOISIINX B IPUPOAE,

OBITY M Ha IPOU3BO/ICTBE.

Omnpenenenne BO3MOXHOCTEN MPOTEKAaHUS XMMHUYECKHUX IIPEBPALCHUN B
pa3IUYHbIX YCIOBHUSX.

CoOmtosieHue MpaBUl  3KOJOTMYECKHM TI'PaMOTHOTO IOBEIEHUS B
OKpY>Kalolllen cpene.

OneHka BIMSHUS XMMHUYECKOI'O 3arpsi3HEHUS OKpYXKalolleld cpenbl Ha
OpraHu3M 4YeJI0BEeKa U IPyTue KUBbIE OPIaHU3MBI.

Cobnronenne mpaBuwil  Oe3omacHOro oOOpamieHHss € TOPIOYMMH U
TOKCUYHBIMH BELLIECTBAMU, JJAOOPATOPHBIM 000PYAOBAaHHEM.

[lonroroBka pacTBOpPOB 3aJaHHON KOHIEHTpaluu B OBITY © Ha
IIPOU3BOJICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XUMHUYECKON HH(pOopMaIum,
MOCTYMAOUIEH U3 Pa3HbIX UCTOYHUKOB




7.Y4e0HO-MeToAuYeCKoe
1 MaTepHAIbHO-TeXHHYECKoe odecrevyeHne
NPOrpamMMbl y4eOHO# JMCIHIIIHHbI
«XuMUA»

OcBoenue paboueld nporpammbl ydeOHoU mucuumuiiabl OV 10 «Xumus»
OpeanojaraeT HajJuyue B TEXHUKyME KaOMHEeTa XUMUU C JabopaTopueil u
7a00paHTCKOM KOMHATOM, B KOTOPOM  HMMEETCS  BO3MOXKHOCTb  0OECHEYMTH
cBoOoaHbI goctyn B HMHTepHeT BO BpeMs yueOHOrO 3aHATHA U B TMEPHOJ
BHEYUEOHOU AESITeNbHOCTH O0YUatOIIUXCS.

[lomenienne  kabuHeTa  yAoBieTBOpseT  TpeboBaHusiM  CaHHMTapHO-
anuAeMuoNIornyeckux npaBwin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) w
OCHAIIICHO THUIIOBBIM 000PYI0BaHHEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
YUClle CHEUUAIU3UpPOBAaHHOM y4eOHOM MeOelbl0 M CpeACTBaMH  OOydeHUS,
JOCTaTOYHBIMA JULSI BBIMIOJIHEHUSI TPeOOBaHUM K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTe€pUAIbHO-TEXHUYECKOTO OCHAILEHUS
KaOMHEeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypajbHble OOBEKTHl, MOJENIU, NPUOOPbl W HAOOpBl s IMOCTAHOBKH
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IEYaTHBIE CPEJCTBA OOYUCHMUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHIL;

- OUOIMOTEYHBIN (HOH.

B oubnuoteunbiii GoHI BXOAAT YUYEOHUKH, YUYEOHO-METOAMYECKUE KOMILJIEKTHI
(YMK), o6GecneuuBatomue ocBoeHue ydeOHoW nuctmmuinHbl OY .10 «Xumusy,
PEKOMEHI0OBaHHbIE UJIM JAOIMYIIEHHBIE JIJIsl UCIIOJIb30BAHUSI B TEXHUKYME.



8.0cHOBHBIC HCTOYHUKH M JIUTEpPaTypa
Pexomenayemas ureparypa
s npenodasamens
O®enepanpublii 3akoH  oT 29.11.2012 Ne 273-®3 «0O6 oOpa3zoBaHuud B
Poccuiickoit ®@enepanun». [lpukaz MunuctepcTtBa obOpa3zoBaHusi U Hayku P®D ot
17.05.2012 Ne 413 «0O06 yrBepxkaeHud ¢GeaepaibHOTO TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHAapTa CPpEeHETro (MOJHOT0) 00IIero 00pa3oBaHUS.

[Tpuka3 MunucrepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMu u3MeHeHuil B Ilpukaz MunucrepctBa oOpa3oBanus u Hayku PO or
17.05.2012 Ne 413 “O6 yrBepxkaeHun (HeaepaabHOro TOCYJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPETHETO (MIOTHOT0) 00IIeT0 00pa30BaHUS ».

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOW TOJUTUKH B cdepe MOArOTOBKH
pabouux xagpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu MO OpraHU3alMM TOJTYYEHHUs CPEIHEr0o OOIIero oO0pa3oBaHUs B
npenenax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM CPEIHEr0 MPOEeCcCHOHATBHOTO
oOpa3zoBanusi Ha 0aze OCHOBHOIO OOIIEro oOpa3oBaHUS C Y4eTOM TpeOOBaHUMA
denepanbHbIX TOCYAApCTBEHHBIX OO0pa30BaTENbHBIX CTAHJIAPTOB U TMOJy4aeMOu
npodeccun Wiv CrenuaIbHOCTH CPETHETr0 MPO(PEeCcCHOHATBEHOTO 00Pa30BAHUS.

- T'abpuensu O.C. Xumusa nana npodeccuid M CHEHUATBHOCTEM TEXHUYECKOIO
npodwrst: yaeonuk / O.C. I'abpuensia, U.I'. OctpoymoB. — 6-¢ m3a., crep. — M.:
N3parensckuit neHTp «Axanemus», 2013. — 256 c.

- 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., lopodeera H.M.; oz pexn. O.C.
[Nabpuensna. M. : I3gatenbckuit ieHTp «Akanemusi», 2013.

- ['abpuensu O.C., JIpicoBa I'.I". Xumus B TecTax, 3ajiladyax ¥ ynpaKHEHUAX: yaeOHOe
nocobue s YYpEeKIEHUW cpeaHero mpodeccuoHaabHOro o0pa3oBaHus- M.:
N3narenbckuii eHTp «Akanemus» , 2014.- 224 c.

s cmyoenmos
- I'abpuensan O.C. Xumus s npodeccuii U CrneruaibHOCTEH TEXHUYECKOTO
npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6-¢ uza., crep. — M.:
Nz parensckuil neHTp «Akanemus», 2013. — 256 c.

T'abpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u Op. Xumus s
npodeccuii U CHenuaibHOCTEW €CTECTBEHHOHAYYHOTO Mpoduiist: yueOHUK JJIsl CTYI.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

Labpuensn  O. C., Ocmpoymos M. I Xumms gmus  npodeccwit  u
CHEIUATBLHOCTEH  COIMAIbHO-DKOHOMUYECKOTO W TYMaHHTApHOTO  TpOQHIIeH:
y4eOHUK Al CTyA. yupexkaeHuil cpen. mpod. obpazoBanus. — M., 2014.



Epoxun FO. M. Xumus: 3agaun W ynpakHEHUs: ydeO. mocoOue s CTY.
yapexJieHuit cpen. mpod. oobpazoanus. — M., 2014.
HuTepHeT-pecypcehl
- T'abpuensan O.C. Xumus g npodeccuid U CrenuaibHOCTeH TEXHUYECKOTO
npoduisa: yueonuk / O.C. TI'abpuensan, U.I'. OctpoymoB. — 6-e uzn., crep. — M.:
N3narenbckuii neHTp «Akanemus», 2013. — 256 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

Tabpuensn O. C.,Ocmpoymos U. I'., Cnaokos C. A.,Jlopogeesa H. M. TlpakTukym:
yae0. mocobue s CTyA. y4IpexkaeHud cpen. mpod. oOpasoanusi. — M., 2014.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-o0-s-gabrielyana.html

Epoxun FO. M., Kosanesa M. b. Xumus misg npodeccuii W crneruaibHOCTe!
TEXHUYECKOT0 M €CTECTBCHHOHAy4yHOro  Ipoduiel: ydeOHMK Il CTYI.
YUPEKACHUM cpe. pod. obpazoBanusi. — M., 2014,
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view

Epoxun FO. M. Xumusi: 3agaum W yhOpaxHeHus:: ydeO. mnocoOue sl CTY/I.
yupexaeHuil cpen. npod. odpazoanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

www.alhimikov.net (O6pa3zoBaTenbHbIi CAWT JUIS IKOJLHUKOB).

http://www.chem.msu.su/rus/elibrary/ (snekTpoHHast OUOIHOTEKA 10 XUMHUH )

http://chemistry-chemists.com/ (31eKTpOHHBIH KypHaT « XUMUKH B XHUMHUSD? )

http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-Y4eOHUK)

http://hemi.wallst.ru/ (OGpa3oBaTeNbHbIH CANT IS IIKOJIBHUKOB U CTYICHTOB)

http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepaibHbIil 3aKOH
o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparimy )

http://base.garant.ru/70188902/ ( Ilpuka3 Munoopuayku Poccuu ot 17.05.2012 Ne
413 «O06 yTtBepxkaeHun enepaibHOTrO roCy1apCTBEHHOTO 00pa30BaTEILHOTO
CTaHAapTa CpeaHEro (IMOTHOr0) 00IIero 00pa3oBaHUs )

http://base.garant.ru/70866626/ ( Ilpuka3 Munoopuayku Poccun ot 29.12.2014 Ne
1645 «O BHecenuu nu3meHenuit B [Ipukas MunncTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoii @enepanmu ot 17.05.2012 Ne 413 “O06 yTBepxkaeHun GeaeparbHOTO



http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view
https://drive.google.com/file/d/0BztrnwGUsJBRNkNuRXVBSVpiZ0k/view
http://www.alhimikov.net/
http://www.chem.msu.su/rus/elibrary/
http://chemistry-chemists.com/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

roCyIapCTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa CPEIHETO (TIOTHOT0) O0IIEro
oOpa3oBaHUs» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L
AW&N=178285&rnd=0.47311589198167914#06465699224871486 (ITucbmo
JlemapTamMeHTa rocyJapcTBEHHOM MOJUTHKU B cpepe MOArOTOBKU paboyux KajpoB U
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PexoMeHnnanuu mo
OpraHu3alliy MOTYYEHUsI CPEHETO 00IIero o0pa3oBaHus B Mpeeiax OCBOCHUS
00pa3oBaTeNbHbIX MIPOTrpaMM CpeIHEro MpodecCuoHaNbHOr0 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00111eT0 00pa30BaHus ¢ y4eTOM TpeboBaHuM (henepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4aeMOM MPOPECcCuu Win
CHEIUATBLHOCTH CPEAHETO MPO(eCCHOHATTEHOTO 00pa30BaHUS )
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