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1.IlosgscHUTEIBLHASA 3ANIMCKA

O6mieoOpazoBaTeIbHas y4yeOHass JUCHUIUIMHA OV].11 «Xumusa»
npeaHa3HaueHa g u3ydeHuss xumuu B OI'BIIOY «byiickuil TEXHHKyM
KEJIEe3HOJAOPOKHOTO TpaHcnopta KocTtpoMmckoil obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooiiero oOpa3oBaHUs B
Mpejesiax OCBOCHHUS OCHOBHOM Mpog)eCcCHOHANBHOM 00pa30BaTEeIbHON IPOTPaMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIET0 0Opa30BaHUS TPH IMOATOTOBKE
KBATH(UITUPOBAHHBIX pab0OYHX U CITYKAIIHX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmero
00pa3oBaHusl, MPEIBABISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3yIbTaTaM OCBOCHHUS
yaeOnor mucrummabsl OY /.11 « Xumus», B cOOTBETCTBUM ¢ PexomeHmarnusMu 1o
OpraHu3allii TOJIYYeHHUsS] CpeHero ooiiero oOpa3oBaHUs B Mpelesiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero MmpodeccuoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOrO  oOmIero oOpa3oBaHusi ¢ ydeToM TpeOoBaHMil  (eaepalibHbIX
roCyJapCTBEHHBIX  00pa3oBaTEIbHBIX CTAaHAAPTOB U  MOJdydaeMol mpodeccuu
CpEeIaHEro npoeccuoHanbHOTO oOpa3oBaHuUs (muceMo JlenapTaMeHTa
rocyJapCTBEHHOM MONUTHUKKA B cdepe mnoaroroBku pabdounmx kaapo u JAI1O
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue mnporpammbl OY]I.11 «Xumwus» HampaBiIeHO Ha JIOCTUXKECHHE
CIEIYIOIIMNX LeJIei:

1. dbopMHpoBaHUE y 00yYarOMXCsl YMEHUSI OLEHUBATH 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KAYKJOT0 YEIIOBEKA;
2. dbopMHpoBaHUE y OOYYAIOIIMXCS LIEJIOCTHOTO MPEICTABICHUS O

MHUPE U POJIU XUMHUH B CO3JJaHUU COBPEMEHHOMN €CTeCTBEHHOHAYYHOW KapTUHBI
MHpa; yMEHHUS  OOBSACHATH OOBEKTBI W  MPOIECCHl  OKpYyXKaromen
JNEUCTBUTEIBHOCTUA: TPUPOAHOM, COLMUAIBHOM, KYJbTYPHOM, TEXHUYECKOU
Cpelibl, UCTIONB3YS ISl 9TOT0 XUMUYECKUE 3HAHMUS,;

3. pa3BUTHE Y 00yYaronuxcsi YMEHUM pasznudaTh (HakThl U OICHKH,
CpPaBHUBATh OIIEHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIICHOK H
CBSI3b KPUTEPHUEB C OMPEIEICHHOM CUCTEMOW IEHHOCTEH, (GOpMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, npuoOpeTeHune 00y4YaroIMUMHCS OIBITA pazHo00pazHoU
NEATEeIbHOCTH, TO3HAHUSI U CAMOIIO3HAHUS;, KJIFOUEBBIX HABBIKOB, MMEIOIINX
YHUBEPCAIbHOE 3HAYCHUE JUIS PA3JUYHBIX BHUJOB JIESITEIHHOCTH (HABBIKOB
peuieHuss mpoOiaeM, TPUHATUS PEIICHWM, TOWCKa, aHaiu3a W 00paboTKH
uHpopMaIliM, KOMMYHHKATHBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPCHHM,
COTpyJIHHUYECTBa, O€30MacHOro OOpalleHus BEIIECTBAMU B IOBCEIHEBHOMU
YKU3HU).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMHupOBaHHE Yy CTYJCHTOB KOMIICTCHIIMM, HEOOXOJMMBIX I KadyeCTBEHHOTO
ocBoenusi OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro OOpa3oBaHMs C IMOJyYEHHUEM



cpemHero o0mero o0pa3oBaHUS; TPOTPAMMBI MOATOTOBKH KBaJTM(DHUIIMPOBAHHBIX
pabounx u cayxamux (ITTIKPC).
2.00mas xapakrepuctuka ydyeoHou nucuumiannbl OY .11 «Xumusp»

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NPEeBpAIlICHUSX, 3HAYCHUU XUMUYECKHUX BEIIECTB, MATEpUalIOB M TPOLECCOB B
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.

Conepxanue odmeoOpazoBaTenbHON yueOHOM nuctuminabl OV J1.11«Xumus»
HaIpaBJICHO Ha YCBOCHHE OOYYAIONIMMHUCS OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUIA
XUMUH; OBJIQJICHUE YMEHUSAMH HaONIOAaTh XUMHUYECKUE SIBICHUS, MPOBOIUTH
XUMUYECKUN IKCTICPUMEHT, MPOU3BOAUThH PAcueThl HA OCHOBE XUMHUYECKHX (DopMyT
BEILIECTB U YPABHEHNN XUMHUYECKUX PEAKLIMH.

B mporecce uzydeHus XxumMuu y oOy4aromuxcs pa3BUBAIOTCS MO3HABATEIbHBIC
UHTEPEChl U WHTEUIEKTYalbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM
NPUOOPETECHUH 3HAHUM MO XUMHUHU B COOTBETCTBUU C BO3HUKAIOIIMMH KU3HCHHBIMU
npoOiemMamMu, BOCHUTHIBAETCS OEpEeKHOE OTHOIICHUS K TMPUPOJie, IMOHUMaHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIINX
BpEl 3I0POBBIO U OKpyXkaromen cpeae. OHM OCBaMBalOT MPUEMBI TPaMOTHOTO,
0€30MacHOr0 UCTOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaT€PUAIOB, TPUMEHSIEMBIX B
OBITY, CETbCKOM XO34UCTBE U Ha MIPOU3BOICTBE.

[Ipy CTpyKTypHpOBaHMM COJEpKAaHHS  OOIIEOOpa30BATENbHON  y4yeOHOM
TUCITUTUIMHBL [T TEXHUKyMa, YYUTHIBATACh OOBEKTHBHAS  PEATbHOCTh —
HEeOOIBIION 00BbEM YacoB, OTHYIICHHBIX HA HW3YYEHUE XHMHUU UM CTPEMIICHHE
MaKCUMAaJIbHO COOTBETCTBOBaTh MJAECSAM  pa3BuBaromiero ooOydenus. I[loatomy
TEOPETUYECKHE  BOMPOCHl ~ MAaKCUMAJIbHO CMEIIEHbl K  Hayaly  H3y4YCHUSs
TUCHUUIUIMHBL, C  TE€M,  4YTOOBbl TMOCHEAyIOUA  (pakTUUeCKuid Marepual
paccMaTpuBajICs HA OCHOBE M3YUYEHHBIX TEOPHUH.

Peanuzanus neayKTUBHOTO TOAXOMAa K HW3YYEHUIO XUMHUHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBINUICHUS, KaK aHaju3 U CHUHTE3,
0000I1IeHe W KOHKpEeTH3allds, CpPaBHGHHE U aHaJOTWs, CHUCTeMaTH3alus M
KJ1accu(prKaIusI.

M3yuenne mucrummabl OYJ.11 «XuMmus» B TEXHHKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIpAKaeTCs B COACPKAHUU OOYUYEHHMs, KOJUYECTBE 4YacOB, BBIJIEIAEMBIX Ha
M3yYCHHE OTACIBHBIX TEM MPOrpaMMbl, NMTyOMHE HUX OCBOCHUSI OOyYarolIUMUCS B
obbeMe W XapakTepe  MPaKTUYECKUX  3aHATUM, BHJAX BHEAYIUTOPHOU
CaMOCTOSITENIbHON pabOThI CTYI€HTOB.

IIpu ocBoenuun npodeccun 23.01.09 «MamumHUCT JOKOMOTHBA» TEXHUUYECKOTO
npodusis  npodeccuoHaNbHOro 00pa30BaHMS XUMHUSI M3ydaeTcs Oosiee yriayOiaeHo
Kak mnpoduibHas ydeOHas ngucnumimHa. Crnenuduka W3ydeHUs XUMUU TIpH
oBiaacHun npodeccueit 23.01.09 «MammHUCT JTOKOMOTHBA» OTPpaKeHA B KaxKIOM
teMe pasnena «ComepxaHue ydeOHON AUCIUIUIMHBY B pyOpuke «lIpodunbHbie u
MPO(ECCUOHATIEHO 3HAYUMBIE 3JIEMEHTHI COJCPKAHUS.



OTOT KOMIOHEHT pealM3yeTcsi IMpU HUHIUMBHAYaJbHOM CaMOCTOSTEIbHOU
paboTte oOydyaromuxcsa (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHWH, 3aIuTe
IPOEKTOB), B Tpolecce Yy4yeOHOU JESATEHbHOCTH noJt PYKOBOJICTBOM
npernojaBaresisi  (BBIIOJHEHUHM XHUMHYECKOTO JKCIIEPUMEHTa —  JTAOOpPATOPHBIX
OMBITOB W  NPAKTUYECKUX  pabOT, pEUIEHUU MPAKTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3a7a4 U T. 1.).

B mpouecce wu3ydeHuss XUMHM TEOPETUYECKHE CBEJICHUS JOTMOJIHSIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU OMBITAMA W MPAKTUYECKUMH  3aHATHSIMH.
3HAYUTEIPHOE MECTO OTBOJUTCS XHUMHUYECKOMY O3KClepuMeHTy. OH OTKpBIBAET
BO3MOKHOCTh (DOPMHUPOBATH Y 0OYUAIOIMIUXCS CIHEIUATbHBIC MPEAMETHBIC YMCHUS:
paboTaTh C BEIIECTBAMH, BBIMIOJHATH IPOCTHIC XUMHYECKHUE OTMBITHI, YYUTh
0e30macHOMY ¥ JKOJOTHYECKH T'PAMOTHOMY OOpalleHHI0 C BEIIECTBAMH,
MarepualiaMH U mpolieccaMu B ObITY U Ha IPOU3BOJICTBE.

JUist  opraHu3anud BHEAYJIUTOPHOW CAMOCTOSITEILHOM pabOThl CTYICHTOB,
oiazaeBaonmx npodeccuerr 23.01.09 «MamuHHUCT JTOKOMOTHBAY», TNPEIACTaBICH
nepedeHb pedepaToB (IOKIAT0B), MHIUBUTYAIbHBIX MIPOEKTOB.

B nponecce uzyuenus nucuurmuabl OY /.11 «Xumus» BaxHO (OpMUPOBATH
UH(OPMAITMOHHYIO KOMIIETEHTHOCTh oOyuwaromuxcsi. [loatromy mnpu opraHuzanuu
CaMOCTOSITENIbHON pabOThl HEOOXOJUMO aKIICHTUPOBATh BHUMAaHUE OOYYaIOIIMXCA
Ha moucke HHPOpMAlMK B CpeAcTBaX MaccMmenua, HHrepHere, yueOHOU W
CIEHMAIBHOM JIMTEPATYPE C. COOTBETCTBYIOMUM OGOPMIIEHUEM U MPEACTABICHUEM
pe3yNbTaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOM mucuumuinabl OV 1. 11«Xumus»
3aBepllaeTcsd MoABeAeHUEM HTOroB B (opme auddepeHuupoBaHHOTO 3ayeTa B
paMKax MPOMEKYTOYHOM aTTeCTaluMu CTYIAeHTOB B mporecce ocBoeHus OIIOIT
CIIO c nonydenueMm cpeanero oduero oopazosanus (IIITKPC.)

3.MecTo yueOHO TUCHUNIMHBI B y4€0HOM IJIaHe

VYyeonas mucrumuimHa OY .11 «Xumus» siBAsieTcss y4eOHBIM MPEIMETOM TI0
BBIOOPY U3 00si3aTenbHON mpeaMeTHoi obOnactu «EcrectBennnle Hayku» DPIOC
cpenHero o01ero oopa3oBaHUS.

B texnukyme yueOnas gucuumiimHa OY.11 «Xumus» wu3ydaercs B
obmeoopazoBarenbHoM 1ukiae ydyeoHoro OIIOII CIIO nHa ©0a3e OCHOBHOIO
o0miero oOpa3zoBaHus ¢ MOJIydeHHEM cpeaHero oodiiero oopazosanus (ITITKPC).

B yueOnbix mnanax I[MIIKPC mecto ywyeonoi aucuumumabl OV .11 «Xumus»
— B cocTaBe o00I11e00pa3oBaTeNbHbIX YYEOHBIX JUCHUIUIMH 1O  BBIOOpY,
dbopMupyemMbIX U3 00s13aTEeNIbHBIX MpeaMeTHbIX obsiacteit ®I'OC cpenHero oOiero
obpazoBanus, i npodeccun 23.01.09 «MamuHUACT JIOKOMOTHBAY» TEXHUYECKOTO
npoduist mpodecCHOHATBHOTO 00pa30BaHUSI.



4.Pe3ynbTaThl 0CBOCHHMS Y4eOHOM AU CHUIIHHBI

OcBoenue COJICpKaHUS y4eOHOM muciumuinael OV ]IL11  «Xumusy,
oOecreuynBaeT JOCTHXKEHUE CTYICHTAMHU CIEAYIOIHNX Pe3yabTATOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJIOCTH M YBAKEHUS K MCTOPUU M JIOCTHIKEHHUSIM OTEUECTBEHHOMU
XUMUYECKON HayKH; XUMUYECKU TPaMOTHOE I[OBeJAeHUE B MNpodecCHuOHATBHON
NEeSATEABHOCTY U B OBITY TpU OOpallleHUd ¢ XUMHUYECKUMH BEIIECTBaMH,
MaTepuagaMH U MpoLeccaMu;

- TOTOBHOCTh K NPOAOJDKEHHIO 0Opa30BaHUS M TOBBIIMICHUS KBaTU(UKALUU
B M30paHHOI MpodeccuOHANIbHON NEeATEeNbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHUE UCIOJB30BaTh JOCTHKEHHS COBPEMEHHOM XHWMHUYECKOM HAYKH H
XUMHUYECKUX TEXHOJOTMHA [l TOBBIIICHUS COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOU IPO(ECCUOHATIBHON e TENIbHOCTH;

MemanpeomMemuuIx :

- HCIOJIb30BAaHUWE PpA3IMYHBIX BHUJOB I[IO3HABATEIbHOM JIEATENBHOCTH U
OCHOBHBIX MHTEJUIEKTyaJIbHBIX ONepalui (MOCTAaHOBKHU 3aJaud, (OpMYJIUPOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUs, 0000IIEHNS, CUCTEMAaTU3allU1, BbISIBICHUS
OPUYUHHO-CJIE/ICTBEHHBIX CBS3€H, MOMCKAa aHaIoroB, ()OPMYJIHUPOBAHUS BBIBOJOB)
JUIA pellleHUs] MOCTaBJICHHOM 3a7aud, NMPUMEHEHHE OCHOBHBIX METO/OB IO3HAHMS
(HaOmroleHHs, HAYYHOIO JKCIEPUMEHTA) [UJIsl M3YyYEHUs Pa3Iu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB W TPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTH
CTaJIKUBATHCS B MPO(hecCHOHATBHOU cdepe;

- WUCTIOJB30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUIS TIONYyYEHUS XUMHUYECKOU
uH(pOpMaIlK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTb MJI JOCTHXKCHUS XOPOIIMX
pe3yabTaToB B MpodeccruoHanbHol chepe;

npeomemHulx:

- cOPMHUPOBAHHOCTh MPEACTABIEHUH O MECTe€ XHMHUU B COBPEMEHHOMU
Hay4YyHOW KapTHUHE MUpa; MOHUMaHHE PO XUMUU B (OPMUPOBAHHUU KPYro3opa
1 (PYHKIMOHAJIBHON rPaMOTHOCTHU YeJIOBEKa JJIs PEILICHUS MPAaKTUUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIIOJIATAIOMIMMU XHUMUYECKUMHU TOHATHSIMH, TEOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  MOJb30BAaHUE  XUMHUYECKOU
TEPMUHOJIOTUEN W CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMM METOAAMH HAYYHOTO IO3HAHUS, UCIOJIb3YEeMBIMU B
XUMHH: HAONIOJIEHUEM, ONHCAHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
o0pabaTeiBaTh, OOBIACHATH PE3YNbTAThl MPOBEACHHBIX OMBITOB W JENaTh BBIBOJBI;
TOTOBHOCTh W CIHOCOOHOCTh MPHUMEHSITh METONIbI TO3HAHUS TPHU PpEHICHUU
NPaKTHYECKUX 3a/a4;

- c(OpMHUPOBAaHHOCTh yMEHHsI  JaBaTh  KOJMYCCTBEHHBIC  OIEHKA U
MIPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

- BIAJCHHE TMpaBWIAMH TEXHUKM O€30MaCHOCTH TMPH  HCIOJIb30BAHUU
XUMHUYECKUX BEILECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMHM MO OTHOIICHHUIO K XUMHUYECKOM
uH(pOpMalnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB;



- chOpMHpPOBAHHOCThL  CHCTEMBl 3HAHUA 00 OOMMX  XUMHYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX;

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIECTB, OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX
peaKkuuii, TPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIIECTBIICHNUS;

- BJAQJCHUE YMEHMSIMHU BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUM O COCTaBeE,
CTPOCHMHM BEIIECTBA M OCHOBHBIX XHWMHYECKHMX 3aKOHAX, MPOBEPATh MX
IKCIIEPUMEHTAILHO, (POPMYIIUPYSI TIEITb UCCIICTOBAHUS;

- BIIQJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUJIAHUPOBAHUSI W MPOBEACHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOZICHHEM TMpaBHJI Oe30macHoil  paboTh
C BEIIECTBAMU U JIAOOpAaTOPHBIM 00O0pyAOBaHUEM; CHOPMHUPOBAHHOCTh YMEHUN
ONMCaHMsl, AHAJIN3a U OLEHKH IOCTOBEPHOCTHU MOJYYEHHOT'O pe3yJIbTaTa;

- c(OpMHUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AHATTU3UPOBATH U OLICHUBATH C
MO3UIIUN IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JeSITeIbHOCTH YEJI0BEKa, CBA3AHHON ¢ IepepabOTKOM BEIIECTB.

CryneHT, OCBOMBIIMI 00pa30BaTEbHYIO MPOTpaMMy, JTOJDKEH OO0JaaaTh
CIEAYIOIIMMU KOMIETEHIUSIMU:

OK 1. IloHumaTh CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTh OyayIieil npodeccun,
IIPOSIBJISITH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. OpranuzoBbiBaTb COOCTBEHHYIO JESTEIBHOCTb, HCXOIS U3 LEIU H
CIOCOOOB €€ TIOCTUKEHUS, ONPEAECICHHBIX PYKOBOIUTEIIEM.

OK 3. AHanu3upoBaTh padOyyl0 CHUTYyalUlO, OCYIIECTBIATH TEKYIIUA H
WUTOTOBBIM KOHTPOJIb, OIEHKY U KOPPEKIMIO COOCTBEHHON MAEATENbHOCTH, HECTU
OTBETCTBEHHOCTbH 32 PE3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBiaTh MOUCK UH(OpMALIMK, HEOOXOAUMOUN aJis1 3(HPEKTUBHOTO
BBITIOJTHEHUS MMPO(HECCUOHATBHBIX 3aa4.

OK 5. Hcnonw3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
npodeccuoHanbHOM NeSITEIbHOCTH.

OK 6. Paborate B KoMaHne, d((EKTUBHO 0OIMIATHCS C  KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. HcnonHsATh BOMHCKYIO OOS3aHHOCTh, B TOM YHCIIE C NPUMEHEHHEM
MOJIYYEHHBIX TPO(heCCUOHATBHBIX 3HAHUM (111 FOHOIIIEH ).



5.CoepskaHue U CTPYKTypa y4eOHOH JUCHUIIIMHBI
5.1.Conep:kanue y4eOHOM TUCUMIIIMHBI
BBenenue

Hayunble MeTonbl TMO3HaHWS BEHIECTB M XUMHUYECKUX sBJICHHH. Poib
AKCIIEPUMEHTa U TEOPUU B XUMHHU. MOJENMpOBaHHE XUMHUYECKHUX IPOIIECCOB.
3HaueHue xumuu npu ocBoeHuun npodeccun 23.01.09 «MamMHUCT JTOKOMOTHUBAY
TEXHUYECKOro npoduist mpodeccuoHanbHOro 00pa3oBaHuUs.

O01as u HeopraHm4eckas XuMus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE mOHATHS XuMHH. BemectBo. Atom. Mosekyna. XuMUYeCKUAN
aneMeHT. Asotpornus. I[IpocTteie W cnoxHble BemecTBa. KayecTBEHHBIM U
KOJMYECTBEHHBI COCTaB BEMIECTB.  XUMHUYECKHE  3HaKM U (HOPMYJIBIL.
OTHOcCHUTENbHBIE aTOMHAsi M MOJIEKYJisipHasi Mmacchl. KonnuecTBo BelecTna.

OcHoBHBbI¢ 3aKOHbI XUMHMH. C(CTexuoMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpPbl. 3aKOH
ABOrajipo " CIIEJICTBUS U3 HETO.

PacderHble 3a7auM Ha HAXO0XIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM MAacChl,
ONpeIeJICHNE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpavyuu

Mopenu aToMOB XUMUYECKHUX 3JIEMEHTOB.

Mogenu MoOJIeKyJT TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE MU
Crroapra—Dbpurieba).

Kosnekiust mpocThIX U CJI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIB.

Mopenb MOISIpHOTO 00bEMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauyumvlie 3INEMEHMbL COOEPHCAHUA.
Amnorponnbie MoguduKanuu yriepoja (ammas, rpadut), kKuciopoga (KUCIOpos,
030H), oyioBa (cepoe u Oenoe o0J0BO). IloHATHE O XMMHYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

IHepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
3jieMeHTOB /I.MU.MeHaes1eeBa U CTPOCHHUE aTOMA

ITepunoanueckuit 3axkon JI.M.MenneneeBa. Otkpsitnie J[. WM. MenaeneeBbiMm
[lepuonuueckoro 3akoHa. Ilepuoaunueckuit 3akoH B ¢opmymupoke [J[. .
Menneneesa.

Ilepuonuueckass Tabnuia XUMHYECKHX  JJIEMEHTOB —  rpaduueckoe
OTOOpak€HHWe TEePUOANYECKOro 3akoHa. CTpPyKTypa TMEpUOAUYECKON TaOIUIIbI:
nepuobl (Majble U 0OJIbIINE), TPYIIHI (TJIaBHAA U TOOOYHAs).

Crpoenne aroma u Ilepuoauveckmii 3axkon I. U. MengeaeeBa. Atom —
CloXHas vactuia. Aapo (IpOTOHBI W HEUTPOHBI) U DJIEKTPOHHAS 000J0YKA.
M3otomel.  CTpoeHHE DJIEKTPOHHBIX OO0O0JIOYEK AaTOMOB  DJIEMEHTOB  MaJjbIX
neproioB. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB
OoNBIX TIEpUOA0B (TIEpexoaHbIX AneMeHToB). [lonatue o0 opoOuTanmsx. s-, p- u d-
opOutanu. DIEKTPOHHBIE KOH(PHUTYypallKi aTOMOB XWMHYECKHX AJIEMEHTOB.
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CoBpemennas  ¢opmynupoBka  [lepuogmdeckoro  3akoHa.  3HAYCHHE
[Tepuoanueckoro 3akoHa u lleproan4ecKOrd CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /[l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KaPTUHBI MUPA.

Jemoncmpayuu

Paznmuunbie ¢opmbr Tlepuoguyeckoil cucTeMbl XUMUYECKUX dJeMeHTOB [l
H. Menneneena.

Jlunamuyeckue Tabnuibl 11t MojenupoBanus [lepuoanueckoil CUCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim
MopenupoBanue noctpoeHus [leproaudeckoit TabIUITEI XUMUYECKUX AJIEMEHTOB.

Ilpogpunvuvie u npogheccuonanvho 3Hauumvle INEMEHMBL COOCPHCAHUA.
PagnoaktuBHOCTE. lCHONMB30BaHME PAAMOAKTUBHBIX HW30TONOB B TEXHUYECKHUX
neisix. PEHTreHOBCKOE MBIIyYeHHME W €ro  HCHOJIb30BAHHE B TEXHUKE U
MEJIUIMHE. MopgenmupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BOJCTBE.

CTtpoeHnue BelecTBa

HNonnass xumMmueckass cBsi3b. KaTuonsl, ux oOpa3oBaHHE€ U3 aTOMOB B
pe3yibTaTe mpolecca OKHUCICHHS. AHUOHBI, HX o0O0pa3oBaHME W3 aTOMOB B
pe3ysibTaTe MIpolecca BOCCTAaHOBJICHHUS. IOHHAs CBA3b KaK CBSA3b MEXKAY KAaTUOHAMU
U aHMOHAMHM 3a CUET DJIEKTPOCTATUYECKOro nputsukeHus. Kiaccudukaius HOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOM o00010uku. HoHHBIE
KpUCTAJIINYECKHE pemeTku. CBOMCTBA BEUIECTB C MOHHBIM THUIIOM KPHUCTAJUIMYECKOU
PEIIETKH.

KoBasienTHasi xuMu4yeckasi cBsi3b. MexaHu3Mm o00Opa3oBaHUsS KOBAJICHTHOM
cBsi3u  (OOMEHHBII W JIOHOPHO-aKLUENTOPHBIN).  DJIEKTPOOTPUIIATEIBLHOCTD.
KoBanienTHbie mONsIpHAst U HeNoJisipHass CBsA3UM. KpaTHOCTH KOBAJEHTHOW CBA3U.
MonekynsipHble W aTOMHBIE KpUCTANIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAUNTMYECKUMHU PELIETKaAMU.

Merajuinyeckasi cBs3b. MeTamueckas KpUCTAJUIMYECKas pelieTka |
METAJUIMYECKAsT XUMHUUECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIOB.

ArperatHble COCTOSIHMS BelIeCTB U BOJAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0pa3Hoe cocTosHMs BemiecTB. llepexosa BemiecTBa M3 OJHOTO arperaTHOTrO
COCTOSIHMA B ipyroe. BomopoaHas cBA3b.

Yucrsie BemecrBa u cMecH. [lonarne o cMmecu BemecTB. ['OMOreHHblE M
reTeporennble cmecu. CoctaB cMmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MacCOBasl 10JI1 MPUMECEH.

Jucnepcubie cucreMbl. [lonsTue o aucnepcHoit cucreme. JlucniepcHas daza u
nucriepcuonHast  cpena.  Knaccudukamuss  gucniepcHbix  cucteM. [loHsitue o
KOJUJTOUIHBIX CUCTEMAX.

Jemoncmpayuu

Mojenb KpUCTAUIMYECKOW PELIETKH XJIOPUAA HATPHSL.

OOpa3ipl MHHEPAJIOB C HMOHHON KPUCTAUTMYECKOW PEIICTKOW: KaJbIUTa,
rajura.
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Mopenn KpUCTaJUIMYECKUX PEIIETOK «CYXOro Jbaa» (Wi #ona), aimasa,
rpaduTa (MU KBapIa).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

OOpa3upl  pa3iAMyYHBIX  JMCHEPCHBIX  CUCTEM:  OMYJIbCHUH, CYCIEH3HIA,
a’p030JIEH, TEJICU U 30JIEH.

Koaryssius.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnwie onvimuot

[IpuroroBneHue CycreH3uu KapOoHaTa KaJlbLIHUsl B BOJIE.

O3HAaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.

IpopuiabHbie U NPOGeCcCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTBbI COAEPKAHUA.
[TonspHOCTE CBSI3U M NMONAPHOCTH MOJEKybl. Konnencanusa. Tekydects. Bo3ronka.
Kpucrammzanus. CyonuManus u necyonuManus. AHoManuu (GU3UIECKUX CBOMCTB
BOJbl. JKunkue Kpuctamibl. MUHEpPANIbl U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU W CYCNIEH3WHU. 301 (B TOM 4YHCie a’po3onu) W renu. Koarymsmwms.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Bona. Pacreopbl. PacrBopenue. Bonma xak pactBoputens. PacTBopuMocThb
BellecTB. HachlllleHHbIE, HEHACHIIIEHHBIE, TEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTD
PacTBOPUMOCTU Ta30B, KUJKOCTEH U TBEPABIX BEHIECTB OT PA3IUYHBIX (PaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA  JIUCCOUHUANUA. OJEKTPOIUTBI W HEDIEKTPOUTHI.
DIIEKTPOJIMTAYECKAsT AUCCOIManrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON TUCCOLNALINN
JUISL BEILIECTB C PA3IUYHBIMU TUINAMH XUMHWYECKOM CBsI3U. [ 'WapaTHpOBaHHbBIE U
HETUIPATUPOBAHHBIE MOHBI. CTEMEHb ANEKTPOJUTHIECKON Auccounanuu. CUIIbHBIE U
cimabbie  A7eKTposUThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  DIEKTPOIUTHYECKOU
nucconuanv. KucimoTel, OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBoprMOCTB BELIECTB B BOJE.

Cobupanue ra3oB METOJIOM BBITECHEHHUS BO/IBI.

PacTBopeHnue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHUSL.

OO0pasIel KPUCTATIIOTHIPATOB.

N3roToBneHne runcoBoOi NOBS3KHU.

HcnbiTanne pacTBOPOB DAJEKTPOJIMTOB W HEINEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALIH.

3aBUCHUMOCTh  CTEIEHH  DJIEKTPOJIUTHUYECKOM  AUCCOIMALMM  YKCYCHOM
KHCJIOTBI OT pa30aBJICHUSI pacTBOpa.

JIBU>KE€HHE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

[IpuroroBieHuE KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue
Onpenenenre pacTBopa 3aIaHHON KOHIEHTPALIUH.
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IIpopunbHbie M NPOPEecCHOHAIBHO 3HAYUMbIE JJIEMEHTBHI COAEpP;KAHUSA.
PactBopenune kak (Qusuko-xumuyeckuid mpornecc. TeruoBbie 3ddextsl mpu
pactBopenun. Kpucramworuaparsl. PemeHne 3amad  Ha  MacCoBYKO — JOJIIO
pacTBOpeHHOro BemlecTBa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LENsX. JKecTKoCTh
BOJABl U CHOCOOBI €€ ycTpaHeHUs. MUHepaabHbIE BOJBI.

Knaccuduxkanus HeopraHudecKuX coeJHHEHU M UX CBOMCTBA

Kuciaorsl u ux cpoiicTBa. KUCIOTH Kak 3JEKTPOJIMTHI, MX KIACCHU(PUKALIMS
[0  pa3aWYHbIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
3JIEKTPOJIMTUYECKON  JTMCCOLMALIUU. OcobeHnHoctu B3aNMOJECHCTBUS
KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTaulaMu. OCHOBHBIE CITOCOOBI
ITOJTYYEHHS KACIIOTHI.

OcHoBaHus 1 uX cBoiicTBa. OCHOBAaHUSA KaK dJIECKTPOJIUTHI, MX KJIaCCHU(PUKAIIUS
[0 Pa3JIMYHBIM IpU3HAKaM. XUMHYECKHE CBOWCTBA OCHOBAaHHM B CBETE TEOPUHU
ANEKTPOIUTUYECKON TUCCOUMAIU. Pa3nokeHrne HepacCTBOPUMBIX B BOJIE OCHOBAHUIA.
OcHoOBHBIE CTIOCOOBI TTOJIYYEHHS] OCHOBAHUIA.

Comm m ux cpoicrBa. Comn kak »nekTponuThl. ColnM CcpeaHue, KUCIbIE U
OCHOBHBIE. XMUMHYECKUE CBOWCTBA COJIEM B CBETE€ TEOPHUH DIECKTPOIUTUYECKOU
aucconuanui. CrnocoObl nomydeHus conel. ['nuaponus conei.

Oxcuapl 1 ux cpoiicrBa. ConeoOpasyronme U Hecoaeo0pasyromue OKCUIbL.
OcHoBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCU/IBI. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTENEHU OKHUCIIEHUS 0Opa3yIolIero ero Meramia. XMMUYECKHE CBOWCTBA OKCHOB.
[lonydeHune OKCHIOB.

Hemoncmpayuu

B3auMoeiicTBrE a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAIIJIAMM.

I'openue dpocdopa u pacTBOpeHUE MPOIYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBolicTBa aM(GOTEPHOTO THAPOKCHUA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnvie onvimuol

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

HcnpiTanne pacTBOPOB LIEIOYEH HHAUKATOPAMHU.

B3aumoencTBre MIENoUen C CONSIMH.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3anmoneiicTBre KUCIOT ¢ METAJUIAMH, OKCUAAMU METAJJIOB, OCHOBAHUSIMU, COJISIMHU.
B3auMmopeiicTBre colieil ¢ MeTaiaMu, IpyT C IPYroM.

I'maponus cosen pa3auyHOro TUIA.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna pasz0aBieHUss cepHOM KHCIOTHL. Vcmosib3oBaHME CEpHOMl KHUCIOTHI B
MPOMBIIUIEHHOCTH. ElKHE 1Ien04Yu, WX HWCHOJb30BAHUE B IMPOMBIILICHHOCTH.
["amenast u HeramieHas U3BeCTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ uric u anedactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, mienounasi, HeUTpajibHas cpena
pPacTBOpPOB.
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XuMHYecKHe peaKkuuu

Knaccupukanus XHMHYECKHUX peakumii. Peakunun COCJIMHCHMUS,
pasnokeHus, 3aMmelieHus, obOmeHa. Kartanmutuueckuwe peakuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluuu. ['OMOT€HHbIE U TeTEPOTreHHbIE PEaKIMU. DK30TEePMUUYECKUE
U DHJIOTEPMHYECKHE peakiuu. TemmoBoll A(PQPexkT XUMHUYECKUX peaKiluil.
TepMOXUMUYECKUE YPABHEHUA.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CTEneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBJIEHUE. BoccraHoBuTenb U OKUCIeHUE. Meroa
3JIEKTPOHHOTO Oayianca TUISL COCTaBJICHUSI YPABHEHUN OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKUX peakuui. [[oHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUI.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIUH OT PasIWYHBIX (HDaKTOPOB: MPHUPOIBI
pEarupyronmx  BEIIECTB, WX KOHIEHTPAUHUHW, TEMIIEPATYpPbl, MNOBEPXHOCTH
COIIPMKOCHOBEHUS U UCITOJIb30BaHUS KaTaInu3aTOPOB.

Oo0paTumocTh XUMUYeckuXx peakumii. O6paTumbie U HEOOPATUMBIE PEAKITUU.
XHUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS.

Jemoncmpavyuu

[Tpumepsl HEOOPATUMBIX PEAKIUU, UAYIIUX C 00pa30BaHHEM OCaJiKa, Ta3a WM
BO/IBL.

3aBUCHUMOCTh CKOPOCTH PEAKLIUH OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.

B3aumoneiicTBUe pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYJb(aTa
HATPHUS PA3IMYHON KOHIIEHTPALMU U TEMIIEPATYPHI.

Mojaens KUMIAIIEro CIOS.

3aBUCUMOCTbh CKOPOCTH XMMHUYECKOW PEAKIIUH OT IPUCYTCTBUS KaTAIN3aTopa HA
MPUMEPE PA3JTOKEHUSI MEPOKCHUIA BOAOPOAA C IMOMOIIBI0 JUOKCUIA MapraHia u
KaTalasbl.

Mogaens aiexTpom3epa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnvie onvimuol

Peaknus 3ameniennst Mey )eje30M B paCTBOPE MEAHOTO Kyliopoca.

Peaxiuu, naymme ¢ oOpazoBaHueM 0CaiKa, ra3a Wid BOIbI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBUS COJISTHOM KHUCIIOTHI C METAJNIAMH OT UX
MIPUPOIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJENCTBHS IMHKA C COJITHOM KHUCIIOTOM OT €€
KOHIICHTPAIIUH.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvlie INEMEHMBL COOEPHCAHUA.
[Tonsatre 00 o2yekTposu3e. ODJEKTPOJHU3 PaACIIaBOB. JIEKTPOJU3 PACTBOPOB.
DJIEKTPOJIUTAYECKOE TOJydYeHrue  amomMuHus.  [IpakTuyeckoe  mpuMEHEHUE
anekTponusa. [ anpBaHorutactuka. [ampBaHocTerus. PadunHupoBaHME I1BETHBIX
METaJIOB.

Karanu3z. T omoreHHsie W TeTEpPOTEHHbIE KaTauu3aTopbl. [IpoMoOTOpBI.
Karamutnyeckue sap1. UHTHOUTOPBI.

[Ipon3BOICTBO aMMUaKa: ChIpbe, anmnaparypa, Hay4HbIe IIPUHIUTIBL.
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MeTaJibl 1 HEMETAJIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KpHUCTaIOB. PDuznueckue
cBoiicTBa MetayuioB. Kiaccudukaiuss MeTauioB 1O Pa3IUyHBIM  PU3HAKAM.
XUMHYECKUE CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKUA PpsIi  HAMPSKECHUM
METaIIOB. MeTamnorepmus.

O6mume crnocoObl monyuyeHus MeTauioB. [loHsATHE O  METaUTypruu.
[TupomMertannyprus, THAPOMETALTYPrUs U 3JieKTpoMmeTautyprusi. CrijiaBbl 4YepHbIE U
LIBETHBIE.

Hemeramibl. OcoOeHHOCTH cCTpoeHHsi aToMoB. Hemeramnsl — mpocTbie
BEILIECTBA. 3aBHCHUMOCTb CBOMICTB TaJIOT€HOB OT UX IOJIOXKEHHUS B MEPUOIUYECKOU
cucteMe. OKHCIIUTEIbHBIE M  BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT UX IOJIOKEHUSA B PALY JIEKTPOOTPULATEIBHOCTH.

Jemoncmpavyuu

Kosnekus Metanios.

B3aumozeiicTBue MeTaisioB ¢ HemeTauiaMu (okene3a, IMHKAa W aIOMHHHS C
CEpOoH, AIIOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XIIOPE).

['openue meTannos.

AJIOMUHOTEPMHUS.

Komneknus uemeramioB. ['openne HemetamioB (cepwl, (docdopa, yris).
BriTecHeHrEe MeHee aKTUBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJIei 0ojiee aKTUBHBIMU
rajoreHaMH.

Mojenb OPOMBINUIEHHOM YCTAaHOBKHM JUIsI MPOU3BOACTBA CEPHOM KHUCIOTHI.
Mogens mneun ana oOxkura wus3BecTHsKa. KoyulekKuuyd MNPOAYKIUNA CHUIIMKATHOM
MPOMBIIUIEHHOCTH (cTeKa, papdopa, dasHca, HEeMEHTa pa3IudHbIX MapoK U Ap.).
Jlabopamopnuvie onvimaol
3akaJika ¥ OTIYCK CTaJju.

O3HaKOMJIEHHE CO CTPYKTYpPaMH CEpPOro U Oesoro yyryHa.
Ilpakmuueckue 3anamus
Pemenune s3xcniepuMeHTanbHbIX 3a/1a4.

IIpopuiabHbie U NPoPecCHOHAIBLHO 3HAYMMBbIE JJIEMEHTBbI COJep:KaHMS.
Koppo3ust MetaioB: XUMUYecKass M 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTb CKOPOCTH
KOpPpO3WM OT YCJIOBHH  OKpyxkawmied cpenbl. Knaccudukamus  koppo3uu
METaJUIOB MO pa3IMyHbIM Ipu3Hakam. CrocoObl 3alMThl METAJIJIOB OT KOPPO3HH.
[IpousBoacTBO uyryHa u ctanu. [lonyyenne HemMeTamIoB (PPaKIIMOHHON MEPErOHKOM
KUJIKOTO BO3JyXa M DJJEKTPOJIM30M pacCTBOPOB WM PACIUIABOB 3JIEKTPOIMUTOB.
CunmkaTtHasi IpOMBIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.

Oprannyeckasi Xumusi
OcCHOBHbBIE OHATHS OPraHUYECKO XUMIM U TEOPUA CTPOCHUSA
OPraHUYecKuX CoeuHeHnI

IIpeamer opranuvyeckoil xuMum. I[Ipupoanesie, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHuyeckue BeniectBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMHU.
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BanentHOCTh. XHMMHYECKOE CTPOEHHE KaK NOPSNOK COEAUHEHHs aTOMOB B
MOJIEKYJIBI I10 BAJIEHTHOCTH.

Teopusi crpoeHusi opranndeckux coeanneHuii A.M.bytiepoBa. OCHOBHbIE
MOJIOKEHUSI TEOPUU XUMHUUYECKOTO CcTpoeHus. M3omepus u n3oMepbl. XUMHYECKUE
dbopMybl 1 MOJIENIA MOJIEKYJT B OPTaHUYECKON XUMUHU.

Kiaaccupukanust opranmyeckux BemecTB. Kiaccudukainus BemiecTB 1o
CTPOCHHUIO YIIJIEPOJHOTO CKelleTa U HAIWYUIO (DYHKIIMOHAJIBHBIX IpyIil. ['oMosioru u
romosorus. Hayana Homenkiarypsl [UPAC.

Knaccupukauusa  peakumid B OpraHuveckod  xumuu.  Peaknuum
MPUCOEIMHEHNS (TUAPUPOBAHUSA,  TAJIOI€HUPOBAHMS,  TMAPOraJlOr€eHUPOBAHMS,
ruaparanuu). Peakiuu oTiiensieHus (IeruapupoBaHus, AeTUIpOraloreHupOBaHMs,
neruapartanun). Peakuuu 3amemienus. Peakuny nsoMepuzammm.

Jemoncmpayuu

Mozenu MoJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUM.

KauecTBeHHOE OOHapyxeHHe yriepoja, BOAOpOJa M XJopa B MOJEKyJax
OpPraHUYECKUX COCIUHEHUMN.

Jlabopamopnuwiii onvim
N3rorosiieHre MoesIed MOJIEKYJl OpPraHUYECKUX BEILECTB.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[lonsitTue o cyOctpare u peareHTe. Peaknuu OKHUCICHHS M BOCCTAHOBJICHUS
OPTraHUYECKUX BEIIECTB. CpaBHeHue KJ1accu(pukanuu COEUHEHN 151
KJIacCU(PUKAMKA PEeakuuid B HEOPraHMYECKON M OPTraHMYECKOW XUMUHU.

Yriaesogopoasl M UX NPUPOJAHbIE HCTOYHUKH

AJIKaHBI: TOMOJIOTHYECKMM pAN, H30MEpHUs M HOMEHKJIATypa AajaKaHOB.
XVMHUYECKHE CBOICTBA alKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHUE, Pa3JIOKEHHE,
neruapupoBanue. [ I[pumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. ODTUJIEH, ero IIOJIy4YEeHUE (meruapupoBaHUEM JTaHa,
JETOJIMMEPU3aLUen noymdTUIeHa). ['oMonornyeckuii pan, n30Mepus,
HOMEHKJIaTypa AJIKEHOB. XUMUYECKHE CBOMCTBA ATUJICHA: rOpEeHUE,

KayecTBEHHbIE  peakuuu  (oOeciBeurBaHME OpOMHOW  BOABI M pacTBopa
NEepMaHraHata Kajnus), Tuaparauus, noaumepusanus. [Ipumenenue stuieHa Ha
OCHOBE CBOWCTB.

JAvenbl 1 kKayuykHu. [IoHATHE O AMEHAX KaK yrieBOJAOpOJax ¢ ABYMs JBOWHBIMU
cBa3siMu. CompspkeHHblE JIMEeHbl. XUMHUYECKHMe CBoMcTBa Oyranuena-1,3 u
M30IpeHa: oOeclBeUMBaHWe OpOMHOW BOJbI W TMOJHMMEpU3AlUs B KaydyKH.
HarypanbHbiii 1 cuHTETHUYECKHE KayyyKU. Pe3uHa.

AJKHUHBI. AnetmieH. XHUMHUYECKUE CBOMCTBa areTuieHa: TOPEHHUE,
oOecliBeunBaHUE OPOMHOM BOJIbI, MPUCOEIMHEHUN XJIOPOBOAOPOJAa M THApATALUA.
[IpumeHeHue aneTuneHa Ha OCHOBE CBOMCTB. MexknaccoBas U30MEpUs C
aJKaJMECHAMMU.

Apenbl. benszon. Xumudeckue CcBoWcTBa Oe€H30j7a: TOpPEHHE, PEaAKIUU
3aMeleHusl  (rajJoreHupoBaHue, HUTpoBaHue). [IpuMeHeHue OeH307a Ha OCHOBE
CBONCTB.
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IlpupoaHbie WMCTOYHUKH  YIJIeBOAOPOAOB. [IpuponHblii ra3: cocras,
NPUMEHEHUE B KayeCTBE TOILUIMBA.

Hedts. CoctaB u nepepabotka nedru. [leperonka nedru. Hedprenpomykror.

Jlemoncmpayuu

['openne meTaHa, ITUIIEHA, AllETUIIEHA.

OtHolleHHEe MeTaHa, OJTWJeHa, aleTWwieHa W OeH30Jla K pacTBOpam
nepMaHranara Kajius i1 OpoMHOM BOJIE.

[lonydyenne HSTuneHa peakuued Jeruaparanuyd  dTaHojla, AaleTUIeHa —
TUAPOIM30M KapOuaa KajabIusl.

PaznoxxeHnue kaydyka MpU HarpeBaHUU, UCHBITAHUE MPOAYKTOB Pa3JIOKEHUS
HAa HENPENECIbHOCTD.

Konnekmus oOpasmoB Hedtn m HedrempomyktoB. Kostekmus «KameHHBIHM
YIroJib ¥ MPOAYKIMS KOKCOXUMUUYECKOTO TPOU3BOJICTBAY.

Jlabopamopnwie onvimuol
O3HakoOMIIEHHE C KOJUIEKITMEH 00pa3iioB HePTH U MPOTYKTOB €€ MepepadoTKH.
O3HakOMIIEHHE C KOJUICKIIMEH KayqyKOB M 00pa3iiaMu U3JIeTTUi U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[IpaBuno B. B. MapkoBuukoBa. Kiaccudukanus u Ha3HaAYeHHE KaydyKOB.
Knaccudukanus u HazHaueHue pe3uH. Bynkanuzanus kaydyka.

[lonyyenue amerwsieHa NUPOIU3OM MeTaHA U KApOUAHBIM  CIOCOOOM.
Peakuust  monumepuzanuu  BUHWIXJOpUAA.  [loMMBUHMIXJIOpUIT U €rO
npuMeHeHue. Tpumepusaius anerTusieHa B O€H301.

[lonsitue 00 dkcTpakuuu. BoccraHoBiieHHE HUTPOOEH307a B  AHWJIUH.
I'omonornueckuit psg apeHoB. Toiryon. Hutposanue tonyosna. TpoTui.

OcHOBHBIEC HAMPABJICHUS MPOMBIIIUICHHOW MepepadOTKU MPUPOIHOTO ra3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Iporiecchl MPOMBINIIIEHHOW TIEpepabOTKH HEPTH: KPEKUHT, pUPOPMUHT.
OxkTaHOBOE YKCIIO OCH3WHOB U METAHOBOE YMCJIO TU3EILHOTO TOTIMBA.

Koxkcoxumuueckoe npou3BOACTBO U €ro MPOAYKIHS.

Kucsopoacoaep:kanue oprannyeckue coelMHeHUs

Cuuprsl. [lonydyenue stanona OpoKeHHEM TIIOKO3bI U THApaTaIllued dTUIICHA.
['unpokcunwHas rpymnmna kak GyHKUUOHanbHas. [loHsTHE O TpeaenbHbIX
OJHOATOMHBIX CIIUPTaX. XMMHUYECKHME CBOMCTBA JTaHOJIA: B3aUMOJECUCTBUE C
HaTpueMm, 00pa30BaHHME MPOCTBIX U CIOXKHBIX S(PUPOB, OKUCIEHUWE B aJIbJCTHU]L.
IIpumeHeHne 53TaHONA HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS IJIA
OpraHu3Ma 4yejoBeKa U MpeayIpexIecHUe.

I'munepuH  kak mpeacTaBUTEIh MHOIOAaTOMHBIX cnupToB. KadecTBeHHas
peakius Ha MHOTOaTOMHBIE cupThl. [I[puMeHeHre riaumepuHa.

®enon. Ousnveckne M XuMuyeckue cBoiicTBa (eHona. B3aumHoe BnusiHue
aTOMOB B MoJieKyine ¢eHosa: B3aWUMOJEHCTBUE C THUAPOKCHIAOM HATpus W
azoTHOM kucioToil. [I[pumenenne peroma Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonsitue 00  ampaermmax.  AnbAerwjaHas — Tpymma — Kak
dbyskronanpHas. DopManbaerua u ero CBOMCTBA: OKUCJICHUE B
COOTBETCTBYIOLLYIO KHUCJIOTY, BOCCTAaHOBJIEHHWE B COOTBETCTBYIOIIUN CHUPT.
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IlonyyeHne anpaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CHHUPTOB. lIpumeHenue
dbopmanbaeruia Ha OCHOBE €ro CBOMCTB.

Kapo6onoBbie kuciothl. [lonsitue o kapOoHOBBIX Kuciotax. KapOokcuibHas
rpynna kak (yHKIHOHAJIbHAs. ['OMOJIOTMUECKUil psll MpeaeabHbIX OAHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lonydeHne kapOOHOBBIX KHCJIOT OKHCIEHHUEM allbJIETHIOB.
XVMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOIME CBOMCTBA C MHUHEpAIbHBIMU
KHUCIIOTaMU U peakuus >Tepuduxanuu. [I[puMeHeHrne ykCyCHOM KHCIIOThI HA OCHOBE
CBOKWCTB. BpICIINE KUPHBIE KHCIIOTHI

Ha MPUMEPE MAITBMUTUHOBON U CTEAPUHOBOM.

Caoxuble 3¢upbl u xkupbl. [lomydeHune CHOXKHBIX 3(QUPOB peakIueit
stepudukarmu. Crnoxxkubele 3GUpsl B MpUpoJe, UX 3HaueHue. [IpuMeHeHne CcroxHbIX
7(UpPOB HA OCHOBE CBOMCTB.

XKupsr kak cnoxsbsie d¢upsl. Kinaccuduxamus >xupoB. XUMHUECKHE CBOMCTBa
YKAPOB: THUAPOJIA3 U TUAPUPOBAHUE KUIKUX KUPOB. IIpruMeHeHne KUPOB HA OCHOBE
CBOMCTB. MbLia.

YraeBoabl. VYrieBojabl, HUX KiIaccHUpUKaMsI: MOHOcaxapuibl (TIIOKO3a,
dbpykTO3a), Tucaxapuibl (caxaposa) U momcaxapuabl (Kpaxmal v HEeJUIII03a).

I'moko3a —  BEIIECTBO C JABOMCTBEHHOM (yHKIIMEH —  albJIeTUIOCIIHPT.
XHUMHUYECKHE CBOWCTBA  IVIIOKO3Bl: OKHMCJIIEHHME B  TIUVIIOKOHOBYIO  KHCIIOTY,
BOCCTAHOBJIEHHE B COPOUT, cIUpTOBOE OpoxeHue. [IpruMeHnenune riioko3sl Ha OCHOBE
CBONCTB.

3HaueHue YIJIEBOJOB B KMBOM IIPUPOJE M KU3HM yenoBeka. [lowaTtue o
peaKuusAX NOJHMKOHACHCAUUM W THUAPOJIM3a Ha IPUMEPE B3aWMOIIPEBPALICHUM:
TJIFOKO3a <>TI0JIMCAaXapul.

Hemoncmpauuu

OkwuciieHue cnupTa B ajubJICTUI.

KauecTBeHHbBIE peaKIIuM HA MHOTOAQTOMHBIE CLIUPTBHI.

PactBopuMocCTh deHoIa B BOJIe IpU OOBIYHOM TeMIepaType U HarpeBaHUH.

KauectBennsie peakiuu Ha HEHOM.

Peakuust cepeOpsiHOrO 3epKaiia abJIeruI0B U TITFOKO3bI.

OxucIiieHHe ampJeruioB U IIIOKO3bl B KHCIOTY C MOMOUIBIO THAPOKCHIA MEIN
(IT). KauecTBennas peakuus Ha kpaxmai. Kommekius 2pupHbIX Macel.
Jlabopamopnvie onvimuol
PacTBOpenue rimiieprHa B Bojie U B3auMojielicTBue ¢ ruapokcuaom meau (11).
CBoiiCTBa YKCYCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMU MUHEPATbHBIX KHUCIOT.
JIoka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa JKUIKOTO Kupa.

KauecTBeHHas peakuus Ha Kpaxmal.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
MeTwiioBbIld COMPT M €ro MCIOJIB30BAHUE B KAUYECTBE XUMHUYECKOTO CBHIPBS.
TokcuYHOCTh METaHOJIa M TIpaBWja TEXHUKHA O€30MacHOCTH MpU pabOTe C HUM.
OTWICHTIIMKOJIb W €ro MpuMeHEHHe. TOKCMYHOCTh ATUJICHTJIMKOJS U MpaBUIIa
TEXHHUKH O€30IaCHOCTH IPU PaboTe C HUM.

[Tomyuenue ¢eHona W3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOM3BOACTBA U W3
OeHzora.
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[Tomukonaencanust Gopmanpaeruna ¢ GeHosioM B ¢GeHOI0HOPMATHICTHIHYIO
cmony. Aueranpaerus. lloHstue o keroHax Ha mnpumepe aneroHa. lIpumeHeHwne
alleTOHA B TEXHUKE U MPOMBIIIJICHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (I1aBeJIEBOM KUCIOTHI KaK IBYXOCHOBHOM,
aAKpUJIOBOM KHMCJIOTHI KaK HETMpeaeabHON, OCH30MHON KUCIOTHI KaK apOMaTHYeCKOM ).

[InenkooOpasyromue wmacia. 3aMeHa JKHUPOB B TEXHUKE HEMUIIEBBIM
ceipbeM. CHHTETHYECKHE MOIOIIUE CPEACTBA.

MomnouHokucinoe  OpokeHHe  MIOKO3bl.  KHCITOMOJOYHBIE  MPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue 1nemunono3sl. [Tupokcunms.

A3oTcoaep:xamuue oprannyeckue coeguHenus. Ioammepsl

AMmunsbl. [lonstue 06 amuHax. AnudaTHuecKre aMHHbBI, UX KilacCUuPUKAISI U
HOMEHKJIaTypa. AHWIMH KakK OpraHu4eckoe ocHoBaHue. llomydyeHuwe aHwnvHa u3
HUTPOOEH3071a.

[IpuMeHeHre aHMIIMHA HAa OCHOBE CBOMCTB.

AMMHOKHMCJIOTBI. AMHMHOKHUCIOTBI Kak aMQoTepHble IU(PYHKIHMOHATIbHbBIE
OpraHUYeCcKUEe COCAVHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aHMMOJICHCTBHE
C LIeJI0YaMH, KUCIOTaMH U JPYT C APYroM (peakius nojukonaeHcauun). llentunnas
CBA3b U TOJIUIICIITUA/IBI.

IIpuMeHeHrne aMIHOKHCIIOT HA OCHOBE CBOMCTB.

Beaku. I[lepBuuHas, Bropu4Hasi, TpETUYHAS CTPYKTYphbl O€NIKOB. XHWMHUYECKUE
CBOMCTBa O€JIKOB: TOpEHWE, JAeHaTypalus, THIpPOJIU3, LIBETHBIE PEAKIIHH.
buonornueckue QpyHKIIMN OETKOB.

Ionumepsl. benku u nmonrcaxapuabl Kak OMOMOIUMEPBI.

Ilnacrmacesl.  llomyyenne monmMepoB  peakuuend MOJMMEpPU3ALUA |
MOJMMKOHJACHCAMK.  TepMOIUIACTUYHBIE W TEPMOPEAKTHUBHBIE  IUIACTMACCHI.
[IpencraBurenu mactmace.

Bosokna, wux kinaccupukanmsa. Ilomydenue  BosiokoH.  OTAenbHBIE
IPENCTABUTENIN XUMHUYECKUX BOJIOKOH.

Jlemoncmpayuu

B3aumopeiictBue aMMHuaka M aHUJIMHA C COJITHOM KUCIOTOM.

Peakums annamHa ¢ GpOMHOM BOJIOM.

Jloka3aTesnbCTBO HATMYMS (PYHKIIMOHAIBHBIX FPYII B pACTBOPAX aMUHOKHUCIIOT.

PacTBopeHue u ocaxieHue OeIKoB.

L{BeTHBIE peakuuu OENKOB.

I'openne nTuubero nepa U MepCcTIHOW HATH.

Jlabopamopnuvie onvimol

PacTtBOpeHue 6e1KoB B BOJIE.

OO6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypanus pactBopa Oejlka KypHHOro siilja CIHUPTOM, pacTBOpamMH coJieh
TSKEJIBIX METAJJIOB U IPU HarPEBAHUHU.

Ilpakmuueckue 3anamus

Pacno3naBaHue miacTMacc v BOJIOKOH.

Pemenue 3ana4 Ha BbIBOJ (DOPMYJT OpraHUYECKHUX BEIIECTB.
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Ilpogunvuvie u npogheccuonanvno 3nHauumvie 3INeMeHMbl COOEPHCAHU.
AMUHOKanpoHOBas KucioTa. KanmpoH kak mpencTaBUTENb MOJTMAMUIHBIX BOJIOKOH.
Hcnonp3oBanne TuApoin3a OCIKOB B MPOMBINUICHHOCTH. [loMMBUHIIXIOpHU],
nouTeTpadTOPITHICH (TedJIOH). denonodopmanbieruIHbIe JIACTMACCHI.
Henmymona. IIpomMbIIUIeHHOE MPOU3BOJCTBO XUMUYECKHUX BOJIOKOH.
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5.2. Tembl pedepaToB (10KJIAA0B), HHIHUBHAYAJIbHBIX POEKTOB.

1. buotexHosorus u reHHas UHXeHepus — TexHosnoruu XXI Beka.

HaHoTexHonoruss Kkak HPUOPUTETHOE HANpaBJICHHE pa3BUTUS HAyKU U

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp u gesareabHocTs . 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 U3ITyYeHHE U €T0 UCIIOIb30BAHUE B TEXHUKE U MEIUIIMHE.

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 TBEPIOro U razoo0pa3zHoro 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.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

19.MuHnepaibl 1 TOpPHBIE 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.Bkiiaj OTE€UECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUM DSJIEKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HA MPOMBIIIJICHHBIX MTPEANPUITUSIX.

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 JIEKTPOJIUTOB.

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

36.UcTopust mosyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2MEeKTPOTUTHIECKOE MOTydeHUe U pahuHUPOBAHUE MEIH.

no

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

39.Ponp MeTasioB B HCTOpPUM  4YeJIOBEUECKOW UuBHIM3auMu. Mcropus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

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

41.Koppo3us METAJIIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HUHU.

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 CTAaHOBJIEHWHM 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 YTJIEBOJOPOIHOTO ChIPbSL.

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 KayUyKH: UCTOPHUSI, MHOTOOOpa3ue 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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5.3. CTpykTypa y4eOHoii 11 CHUILITHHBI
5.3.1. O0beM y4eOHOM TMCHUNIMHBI M BUIbI Y4eOHOM

a00ThI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 177
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 118
B TOM YHCIIC:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas pabota (mpoeKT) (ecim MperycCMOTPEHO) -
CamocTtosiTeibHast padoTa cTyaeHTa (Bcero) 59
B TOM YHCIIE:
CocTtaBieHue nNpe3eHTaun 10
CocraBiieHHe KPOCCBOP/IOB 10
CocraBiieHHE TECTOB 10
CocraBiieHHE CXEM-KOHCIIEKTOB 10
PedeparuBnas pabora 10
CocraBieHre TEpMUHOB, TE3UCOB 9
ATTecTanus Mo JUCIUTIIIMHE Jugpghepenyupo-

GAHHDLIU 3aY4em
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6. TemaTnueckuii mian yueoHoi gucuunannbl OY /1 11 «Xumus» npodeccun 23.01.09 «KMamuHUCT JIOKOMOTHBA

Makc. KosanuyecTBo ayIuTOPHBIX 4YaCOB
yueo.

HaumenoBaHue pa3jiesioB u CamoctosTennuas IIpakTnyeckune

TeM Harpyska paoTa cTylenTa Teoperuueckoe (ceMmuHapcKue) U KypcoBoe
cryacHta (1ac) Beero o0yueHnue JabopaTopHbie NMPOEeKTUPOBAHHE

(uac) 3aHSATHS

Beenenne 3 1 2 2 -

Pazpgen 1. O0mas u 105 35 70 52 18

HeOpraHuyveckasi XuMusi

Tema 1.1. OcHOBHEIE 6 2 4 4 -

ITOHATHS Y 3aKOHBI XUMUH

Tema 1.2. [lepuoamdeckuii

3aKOH U MIEPUOIUIECKas

CHCTEMa XUMHYCCKUX 6 2 4 3 1

anemeHToB JI.M.Menneneena

U CTPOEHHUE aTomMa

Tewma 1.3. Ctpoenue o 3 6 4 2

BCIISCTBA

Tema 1.4. Bona. PacTBopbI.

DIEKTPONUTHYECKAs 9 3 6 5 1

JIHCCOIHAIUS

Tema 1.5. Knaccuduxkarus

HEOPTaHUYECKHUX 25,5 8,5 17 10 !

CO€IUHEHMI U UX CBOMCTBA

Tema 1.6. Xumuueckue 28,5 9,5 19 15 4

peakuuu

Tema 1.7. Metannsl u 21 7 14 11 3

HEMETAILIB

Pa3nen 2. Opranuyeckas 69 23 46 34 12

XUMUSA
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Tewma 2.1. OcHOBHBIE
MIOHATUS OPraHUYECKON
XUMHUHU U TEOPHUSI CTPOCHUS
OPraHUYEeCKHX COCTUHEHUMN

16,5

5,5

11

10

Tema 2.2. YrineBoaopoasl u
WX IPUPOJIHBIC UCTOYHHUKHU

13,5

4,5

Tema 2.3. Kucnopon
coJiepXKaIife OPraHnIYeCcKue
COEIUHEHUS

22,5

7,5

15

11

Tewma 2.4. AzoTconepxaniue
OpraHUYECKUE COCTUHEHUSI.
[Tonumepst

16,5

5,5

11

Bcero no aucuumjinie

177

59

118

88

30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUA0B A€ATCJIbHOCTH CTYACHTOB

Coaepixanue
00y4eHnst (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
Baxueiimue YMeHue aaBaTh OMpeNeleHHEe U ONEpUpPOBATh CIEAYIOUUMHU XHUMHUYECKUMU
XUMHUYECCKHUE IIOHATUAMU: BCIICCTBO, XUMHYECKHUH 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHLIC
MOHATHS aTOMHAas M MOJIEKYJsipHash MacChl, WOH, AJJIOTPOIHUSA, HU30TOMbI, XMUMHUYECKas

CBS3b, 3JIEKTPOOTPULATENBHOCTb, BAJEHTHOCTh, CTENEHb OKUCIEHUS, MOJb,
MOJISIpHAs Macca, MOJISIpHBIH 00beM TIa3000pa3HbIX BELIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEDJIEKTPOJINT, JNEKTPOJINTUYECKAs Jucconuanus, OKHCJIUTENb u
BOCCTAHOBHUTEJIb, OKUCIIEHHE U BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEKT peaxiuu,
CKOPOCTb ~ XMMMYECKOM peaklMM, KaTalu3, XUMHYECKOE pPaBHOBECHE,
YIJIEPOJHBIN CKeNeT, QYHKIIMOHAIbHAS TPYIIIa, H30MEpPHs, TOMOJIOTHUs

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIHpPOBAHHUE 32aKOHOB COXPAHEHHS MAcChl BEIIECTB U ITOCTOSIHCTBA COCTAaBa
BEILECTB.

VYcTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

ITHX 3aKOHOB M HallMCaHHUEM XUMHUYECKHX (OPMYI U YpaBHEHUI.

YcTaHOBKAa JBOJIIOUMOHHOW CYIIIHOCTH MEHJEIEEBCKOW U COBPEMEHHOMN
dbopmynupoBok mnepuoguueckoro 3akona J[. WM. MengeneeBa. OObicHEeHHE
(bU3MYECKOT0 CMbICTIAa CHUMBOJIMKM TEPUOAMYECKON TaOMUIl XUMHUYECKHX
anemenToB JI. WM. MenzaeneeBa (HOMEpPOB 3JE€MEHTa, IE€PUOJA, IPYNIbl) U
YCTAaHOBKAa MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aroMa u
3aKOHOMEPHOCTSIMU M3MEHEHHsI CBOMICTB 3JIEMEHTOB M O0Opa30BaHHBIX HMHU
BEILECTB B [IEpUOAAX U IPyIIIaX.

XapaKkTepuCTUKa 3JIEMEHTOB MaJIbIX U OOJIBIINX TEPHOAOB TI0 UX

nosioxkenuto B [lepuognueckoit cucreme J. M. Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEHIECTB OT CTPOEHHSI aTOMOB
00pa3yroMMX UX XUMHYECKHUX IJIEMEHTOB.

XapakTepuCTHKA BAXKHEWIIIUX THUIIOB XUMUYECKUX CBSI3€d M OTHOCUTEIBHOCTH
sToi THnonoruu. OOBICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIECTOK.

@opMyJIIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUUYECKON
JIUCCOLIMAIMA W XapaKTepPHCTUKAa B CBETE AITOM TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUN M XapaKTepUCTHKA
B CBETE ITOM TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxueiimmue
BellecTBa U
MaTepuaJIbl

XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS M TPUMEHEHUS
BaxHeimux wmetamuioB (IA u I A rpynm, amomuHMs, Xene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIUHEHUH.
XapakTepucTuka COCTaBa, CTPOCHHUS, CBOMCTB, MOJYyYEHUS M MPUMEHEHUs
BakHenmux HemerawioB (VIII A, VIIA, VIA rpynm, a Takxke azota u gocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) H UX COSTMHEHUIA.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS U TPUMEHEHUS
BaXHEHINIUX KIACCOB YIJIEBOJOPOJOB (AIKAHOB, IMKIOATKAHOB, AIKEHOB,
AJKWHOB, apEHOB) U WX HanbOOoJee 3HAYMMBIX B HAPOJHOXO3SIMCTBEHHOM TIJIaHE
MpPEICTABUTENECH.

AHaornYHas XapakTePUCTHKA BAXKHEUIIIUX TIPEICTaBUTENICH

JPYTUX KJIACCOB OPraHMYECKUX COEIMHEHHI: METaHOJa W 3TaHOJa, CIOMXKHBIX
7GUpOB, KHUPOB, MbUI, albAeruaoB (dopManbIeruoB U aleTalbIeruia),
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KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCJIOTBI, IS
€CTECTBEHHOHAYYHOTO MpOoduis MpeAcTaBUTENeH IPYrux KIIacCOB KHCIOT),
MOHOCaxapuaoB  (TJIOKO3bI), JUcaxapujoB (caxapo3bl), IOIHCAXAPHIOB
(KkpaxMayia W IeJUTFOJIO3bI), aHWJIMHA, aMUHOKUCIIOT, OCIIKOB, NCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAy4yKOB, IJIACTMACC

Ku3HeHHBIH UK
KJETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOPUEH CTPOEHHS OPraHU3MOB.

VYMeHHne CcaMOCTOATENIbHO HCKaTh JI0OKa3aTelIbCTBA TOrO, 4YTO KJIETKa —
DIIEMEHTapHAas KHUBasg CUCTEMa M OCHOBHAS CTPYKTYpHO-()YHKIIHOHAJIbHAsS
€/IMHUIIA BCEX KHUBBIX OPraHU3MOB

XHUMHYECKU A3BIK
M CUMBOJIMKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Has3BaHne wu3y4eHHBIX BEIIECTB 110 TPUBHAIBHOW WIH MEXAYHApOIHOU
HOMEHKJIATYyp€ U OTPaXEHHE COCTaBa H3TUX COCAMHEHUH C IOMOILBIO
xuMu4yecknx (opmyn. OTpakeHHE XHMHUYECKHX IMPOLECCOB C IOMOIIBIO
ypaBHEHUN XMMHUUYECKUX PEaKIUi

XumMuueckKue
peakuuu

OOBscCHEeHHE CYIIHOCTH XMMHYECKUX IporeccoB. Kiaccudukanus XuMu4ecknx
peaKIMii 0 pa3IMYHBIM [TPU3HAKAM: YHUCITY U COCTABY MPOAYKTOB U PEArcHTOB,
TerioBomMy 3 dekTy, HanpaBieHuIo, (ha3e, HATHMYUIO KaTallu3aTopa, N3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

YcTaHOBKa MPHU3HAKOB OOLIETO W PA3IMYHOIO B THIIOJOTHH PEAKIUH s
HEOPraHWYECKOW | OpraHudeckor xumuu. Kiaccuduumkanus BEUIECTB H
NPOIIECCOB C TOYKM 3pEHUs OKHUCIeHHs-BoccTaHoBieHHs. CocraBieHue
YpPaBHEHUH peakui

C TMOMOIIBI0 METOJa JJIeKTpoHHOro OamaHca. OOBSICHCHHE 3aBHCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOXKCHHS XUMHUYECKOTO PaBHOBECHUS OT
pa3nuyHbIX (HaKTOPOB

XnuMu4eckui
IKCIEPUMEHT

BbINONIHEHHE XHMHYECKOrO JKCIIEPUMEHTAa B TIOJIHOM COOTBETCTBHH C
npaBUIaMy 0€30MaCHOCTH.

HaGmonenue, pukcanus 1 oucaHue pe3ysbTaToB MPOBEIECHHOTO
IKCIIEPUMEHTA

XuMH4yecKas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO IOMCKA XUMHUYECKOW HUHPOpMalLUU C
UCIIOJIb30BAaHUEM pA3IUYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHrepHera). Mcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMM [Uisi 00pabOTKM U Mepefayd XUMHUYECKOU
UHGOPMALIMK U €€ PE/ICTABICHUS B pa3IMYHbIX (hopMax.

Pacuétnl no
XMMHYECKHUM
¢popmyam u
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJWYECTBEHHON CTOpPOHAMU
XUMHUYECKMX OOBEKTOB M THpoleccoB. PemieHune pacueTHbIX 3afad 10
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM
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IIpodguabHoe u
npo¢ecCHOHATBLHO
3HAYNMOe
cojep:KaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY M Ha TIPOU3BOJICTBE.

OmnpezneneHue BO3MOMKHOCTEH NPOTEKAHUS XMMUYECKMX MpPEBpallleHUH B
Pa3JINYHBIX YCIOBUSX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

OrneHka BIMSHUSA XMMHUYECKOTO 3arpsiI3HEHUs OKpYXKaolell cpelibl Ha OpraHu3M
4eJI0BEKa U IPYTHe )KUBbIE OPraHU3MBI.

CobmtoneHue npaBuil 0e30MacHOro0 OOpAlLEHHs C TFOPOYMMH U TOKCHYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOM KOHLEHTpALUU B ObITY U Ha IPOU3BOJCTBE.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAIIHH,
HOCTYINAOUIEH U3 Pa3HbIX UCTOYHUKOB
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8.YueOHo-MeTOAMYECKOE
1 MaTepHAIbHO-TeXHHYECKoe odecrevyeHne
NPOrpamMMbl y4eOHO# JMCIHIIIHHbI
OV /.11 «Xumus»

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XUMHS» B TEXHUKyME HMeEETCs Y4YeOHbIM KaOMHET «XUMHUM» C JIaOOpaHTCKOU
KOMHATOH, B KOTOPOM HMEETCS BO3MOXHOCTh OO€CIEeUUTh CBOOOAHBIN JOCTYH B
NHTepHeT BO BpeMs y4yeOHOro 3aHSATHS U B MEPUOJ BHEYYEOHOU JE€ATEIbHOCTH
00yyarommxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuaemMuosiornyeckux npaswin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIICHO THUIIOBBIM 000PYI0BaHHEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
YUCJIe CHEUUATN3UpPOBAHHOM y4eOHOM MeOelnbl0 M CcpeAcTBaMU  OOy4YEHMS,
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 OOBEKTHI, MOJEIU, IPUOOPbl W HAOOPBI JUIsI OCTAHOBKH
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IEYaTHBIE CPEJCTBA OOYUCHMUS;

- THQOPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-3KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHIL;

- OUOIMOTEYHBIN (HOH/.

B 6oubnuoteunbiii GoHI BXOAAT YyUYEOHUKH, Y4€OHO-METOAMYECKUE KOMILJIEKThI
(YMK), o6GecrnieunBatomue ocBoeHue ydeOHon mucnmruimabl OV .11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIW JOIYLIEHHBIE ISl UCIIOJIb30BAHUS B TEXHUKYME.
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9.0cHOBHBbIE HCTOYHHMKH H JINTEpPaTypa

s cmyoenmos
1. [Nabpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
TexHuueckoro npoduis: yueobnuk / O.C. T'abpuensn, U.I'. OctpoymoB. — M.:
N3natensckuii ieHTp «Akagemus», 2018 .

s npenooasamerts

1. ®enepanpHblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHMH B
Poccutickoit @enepanum» (B pea. henepanbabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-d3, or
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-®3, c
U3MEHEHUSIMU, BHeCEHHBIMU DenepanbHbiM 3aKO0HOM 0T 04.06.2014 No 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepk1eHUA
(enepanbHOro rocy1IapCTBEHHOI0 00pa30BaTEIbHOTO CTaHapTa CPEIHETO (TIOJTHOTO)
oO1ero oopazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. [Ipukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
u3Mmenenuit B [Ipukas MunuctepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. Ne 413 «OO0 yrBepxkaeHUU (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MOTHOT0) 00I1IeT0 00pa30BaAHUS.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOM TOJUTUKH B  cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PekoMeHIaluy Mo OpraHu3alyy NoJdy4Ye-Hus CPeIHEro o0uiero oopa3oBaHus B
Mpezesiax OCBOEHHs 00pa3oBaTENbHBIX MPOTrpaMM CpPEIHEro MPOPECCUOHATBHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOIO OOIIEro 0Opa3oBaHUS C YYETOM TpeOOBaHUM
denepanbHBIX TOCYAApCTBEHHBIX OO0pa30BATENbHBIX CTAHIAPTOB U TMOJydaeMOu
npodeccun Wi CrenuagbHOCTH CPETHEr0 MPOPECCHOHATTEHOTO 00pa30BaHUs.

5. Koncturymus Poccuiickoit @eneparuu 1993 r. (mocneaHss peaakims).

6. lNa6bpuenssa  O.C., JlpicoBa I'.I'. Xumms B Tecrtax, 3amadax Wu
YOPKHEHUSX: y4eOHOe mocoOue ISl YUPEXKICHHM CpeaHero npogecCuoHaIbHOTO
obpazoBanus- M.: M3narenbckuii neHTp «Akagemusy» , 2014.- 224 c.

JlonmosiHUTEILHAS JIUTEpPaTypa

1. T'abpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus
st npodeccuid M CHenuaIbHOCTEM €CTECTBEHHOHAYUHOTO Mpoduiis: y4eOHUK AJis
CTYy. YUpeXJIeHUH cpea. npod. oopazoBanus. — M., 2014.

2. Taopuensn O. C., Ocmpoymos HU. I'. Xumus nns npodeccuii u
CHEIUATBPHOCTEH  COIMAIbHO-DKOHOMUYECKOTO W TYMaHHTApPHOTO  TpOQuIIeH:
y4eOHUK Al CTyA. yupexkaeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa O.C. Xwumus ana  npodeccwit u  crenuaIbHOCTEH
texauaeckoro npodwist: yaeounuk / O.C. INabpuensu, U.I'. OctpoymoB. — 6-¢ u3m.,
crep. — M.: U3narenbckuil ueHTp «Axagemus», 2013. — 256 c.
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4, Epoxun [0. M., Kosaresa U. b. Xumus jns mnpodeccuii  u
CHEIUATbHOCTEN TEXHUYECKOTO U €CTECTBEHHOHAYYHOTo mnpoduiiel: y4eOHUK aJis
CTyJ. YUPEXKICHHH cpen. mpod. obOpazoBanus. — M., 2014.

S. Epoxun FO. M. Xumus: 3agaun W ynpaxHeHus: yde0. mocobue s
CTyJ. YUpeXJIeHHH cpen. mpod. odpazoBanus. — M., 2014.

HuTepHeT-pecypceol

1. [abpuenssn  O.C. Xumus 18 npodeccuii U crenuaIbHOCTEH
texHuueckoro npoduis: yuednuk / O.C. N'abpuensan, U.I'. Octpoymos. — 4-e uzn.,
crep. — M.: WMsparensckuit neHtp «Akagemus», 2017. — 272 c.

http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html

2. Tabpuensn O. C.,Ocmpoymos U. I'., Craoxos C. A.,Jlopogheesa H. M.
[TpakTuky™m: y4ue6. mocobue 1y CTyA. YUpEeKICHHM cpen. mpod. oOpa3oBaHUS. —
M., 2013. https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-
obrazovanie-pod-redakciey-o0-s-gabrielyana.html

3. Epoxun [O0. M., Kosanresa HU. b. Xumus gns npodeccuii. u
CHEIUATBbHOCTEM TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiiei: ydeOHUK st
CTyA. YUPEKIACHUM cpe. pod. obpazoBanuss. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsJBRakdwbW5xVmizQ3M/view

4, Epoxun FO. M. Xumus: 3agauum W yrnpaxHeHus: yde0. mocoOue st
CTY/I. YUPEKICHUM cpen. mpod. oOpazoBanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

5. www.alhimikov.net (O6pa3oBaTeabHbINA CANT JUIS IKOJIHHUKOB).

6. http://www.chem.msu.su/rus/elibrary/ (smextponHas OuOIHOTEKAa ITO
XUMUH )

7. http://chemistry-chemists.com/ (31eKTpoHHBINH KypHaT «XHUMHKH |
XUMHUS»)

8. http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-y4eOHUK)

9. http://hemi.wallst.ru/ (OOpa3oBarenbHbIH CaNT JIg IIKOJIBHUKOB |
CTYJICHTOB)

10. http://www.consultant.ru/document/cons_doc LAW 140174/ (

denepanbHbii 3aKk0H 0T 29.12.2012 No 273-03 «O6 obpazoBanum B Poccuiickoii
denepanumy )

11. http://base.garant.ru/70188902/ ( Ilpuka3 MwunHoOpHayku Poccuu ot
17.05.2012 Ne 413 «O0 yrBepx)aeHUU (PeAepabHOTO TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHAApTa CPeHEro (MOJHOTO) 00111ero 00pa3oBaHuUsD )

12, http://base.garant.ru/70866626/ ( Ilpuka3 MwunoOpHayku Poccuu ot
29.12.2014 Ne 1645 «O BHecenunm wusmeHenunid B Ilpuka3 MuHucrepcrsa
oOpazoBanusi u Hayku Poccuiickoit ®epepammu ot 17.05.2012 No 413 “O6
YTBEPXKICHUH (efepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIBLHOTO CTaHIapTa
cpeaHero (IMoJTHOro) o0Iero oopa3oBaHus ™™ )

13. http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=71656543700
8686073183842202&cacheid=0E5B4858F2689B739322 AF896D207084&mode=spl
us&base=LAW&nN=178285&rnd=0.47311589198167914#06465699224871486
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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/

(ITucemo [lemaprameHnTa rocyJapCTBEHHOM MOJUTUKU B cepe MOArOTOBKU pabodmnx
kaapoB u JII1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHu3allii TOJIy4eHHUs] cpeaHero oOiiero oOpa3oBaHMsI B Ipejeliax OCBOCHUS
0o0pa3oBaTeNbHbIX MPOTPaMM CpeAHEro MmpodeccuoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO oO0mmero oOpa3oBaHMs ¢ ydyeToM TpeboBaHud  deaepaibHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W MOJy4aeMOM MPOQPECcCUuu WM
CHEIHUAIBLHOCTH CPEIHET0 MPOo(ecCHOHaNBEHOTO 00pa30BaHUS )
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