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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydaeOHas JUCILUIIIINHA OV].11 «Xumusa»
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
CIIEIMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero
0o0pa3oBaHuUsl, MPEABSIBISAEMBIX K CTPYKTYpE, COJACPKAHUI0 U  pe3yjbTaram
ocBoeHmns yueOHoM mucrumumabl  OY][.11 «Xumus», B COOTBETCTBUU C
PexomeHmanusiMu 10 OpraHW3allud TOTYYEHHUS CPEAHETo 00Iero oOpa3oBaHus B
npenenax OCBOEHHUsT 00pa3oBaTENbHBIX MPOTrpaMM CpPEIHEro MPOQPECCHOHAIBHOTO
oOpa3zoBaHusi Ha 0aze OCHOBHOIO OOIIEro oOpa3oBaHUS C Y4YETOM TpeOOBaHUIA
denepanbHbIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U TOJy4aeMOn
CIIEHHAIIBHOCTH  CPEJIHETO npodeccruoHanbHOTO oOpazoBaHuUs (mucpmMo
JlemapramMeHTa rocy1apCTBEHHON MOJUTUKU B cpepe MOJATOTOBKH paboyuX KaJIpoB U
JITTIO MunucrepcTBa o6pazoBanus u Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OY]J[.11 «Xumus» HampaBleHO Ha JIOCTHKCHHE
CIEIYIOIIMNX LeJIei:

1. dbopMHpoBaHUE y 00yYarOUXCsl YMEHUSI OLEHUBATh 3HAYMMOCTb
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. bopmupoBaHue y OOy4YaIOMIMXCA LEIOCTHOTO MPEICTAaBIEHUS O

MUpPE W pOJIM XUMHH B CO3JaHHM COBPEMEHHOW €CTECTBEHHOHAYUHOM
KApTUHBI MUPA; YMEHUS OOBICHATH OOBEKTHI W MPOLECCHl OKPYXKaroleh
JNEUCTBUTENBHOCTA: TMPUPOJHOW, COLMAIBHOMU, KYJBbTYPHOW, TEXHUYECKOU
Cpelbl, — UCHOJb3Ysl 11l 3TOI0 XUMUYECKUE 3HAHUS;

3. pa3BuUTHE y OOydYaronmuxcsi yMEHUuW pasznuyaTh (akTel U
OLICHKHM, CpaBHHMBATh OLIEHOYHbIE BBIBOJbBI, BHUAETb HX CBS3b C
KPUTEPUSMU OLIEHOK M CBA3b KPUTEPHEB C OMNpPEACIIEHHOW CHUCTEMOMU
IIEHHOCTEH, (PopMyIHpOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIINIO;

4, npruoOpeTeHHE 00y4YaroIMMHCS OMbITa  Pa3HOOOpPA3HOM
JESTENbHOCTH, TIO3HAHMSI U CAMOTIO3HAHUS, KIIOUEBHIX HABBIKOB, MMEIOIIUX
YHUBEPCATbHOE 3HAYCHWE ISl Pa3jMUHBIX BHJIOB ACSITEIHHOCTH (HABBIKOB
peuieHusi MmpoOaeM, TPUHATUS PEIICHHWM, MOWCKa, aHaliu3a W 00paboTKu
uHpOpMaIMi,  KOMMYHHUKATHBHBIX  HABBIKOB, HAaBHIKOB  HW3MEpEHUA,
COTPYIHUYECTBA, 0e30macHoOro oOparieHus C
BEIIECTBAMH B MTOBCEIHEBHOM JKU3HH).

B pabGouyio mporpaMMy  BKJIIOYEHO  COJACpXaHHE, HamnpaBiIeHHOE  Ha
(dopMupoBaHHEe y CTYJIEHTOB KOMIIETEHIIMH, HEOOXOIUMBIX IJisi Ka4eCTBEHHOI'O
ocBoenusi OIIOIT CIIO na 6a3e oCHOBHOro 00IIEro OOpa3oBaHMs C IMOJYYCHHUEM
cpenHero ooOmero o0pa3zoBaHus; MPOrpPaMMbl OJTOTOBKU CIIELUAIUCTOB CPEAHETO
3BeHa (IITICC3).



2.00mas xapakrepucTuka yueoHoii qucuumiudabl OY 1,11 «Xumusi»

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NPEeBpAIlICHUSIX, 3HAYCHUM XUMUYECKHX BEIECTB, MAaTEpUAIOB M TMPOILECCOB B
PAKTUYECKOM eI TeIbHOCTH YeJIOBEKa.

Conepxanue obmeoOpazoBaTenbHON yueOHOM nuctumuinabl OV J1.11«Xumusy»
HaIpaBJICHO HA YCBOCHHE OOYYAIOIMMHUCA OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUH; OBJIQJICHUE YMEHUSAMH HaONIOAaTh XUMHUYECKHC SIBJICHUS, IPOBOJUTH
XUMUYECKUN IKCTICPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XMMHYECKUX (POPMYIT
BEILIECTB M YPABHEHNN XUMHUYECKUX PEAKLIMHM.

B mporiecce u3ydennsi XUMUU Y 00yJarONUXCsl Pa3BUBAIOTCS TO3HABATEILHBIC
WHTEPEChl U WHTEIUICKTyaJIbHBIE CITIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIHHOM
MPUOOPETEHUN 3HAHWKM TI0 XMUMHH B COOTBETCTBHUU C BO3HUKAIOIIUMU KU3HECHHBIMH
npoOiemMamMu, BOCHUTBHIBACTCS OEpeKHOE OTHOIICHUS K TMPUPOJie, MOHUMaHHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIIINX
Bped 370pOBbI0O M OKpyxkatomieid cpene. OHM OCBaMBAIOT MPUEMBI TPaAMOTHOTO,
0€30MacHOr0 UCTOIb30BAHUS XMMUYECKUX BEIIECTB M MAaTEPUAIOB, TPUMEHSIEMBIX B
OBITY, CETbCKOM XO34UCTBE U Ha MIPOU3BOICTBE.

[Ipu CcTpyKTypUpOBaHUU COJEpKaHHUS  00IIe00pa3oBaTeIbHON  yueOHOM
JTUCIUIUIMHBL TSI TEXHUKyMa, YYUTHIBAIaCh OOBEKTUBHAsT  PEAJbHOCTh —
HEOOJBIION 00bEeM YacoB, OTMYIICHHBIX HA HW3YYCHHUE XUMHU M CTPEMIICHHE
MaKCUMaJIbHO COOTBETCTBOBATh HJACSIM pa3BHBaromero ooOydenus. [losTomy
TEOPETUYECKHE  BOMPOCHI ~ MAaKCUMaJIbHO CMEIICHBI K  Hadaly  H3y4YeHUs
TUCITUIUIMHBI, C  TeM, 49TOOBl  TOCIHEAyIOmMA  (DAKTHISCKUN MaTepHual
paccMaTpHuBajICs Ha OCHOBE M3yYEHHBIX TEOPHA.

Peanmuzanms MeayKTUBHOTO TIOAXOMAa K HW3YYEHHUIO XUMHHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBINUICHUS, KaK aHaju3 U CHUHTE3,
0000I1IeHne W KOHKpEeTH3allds, CpPaBHCHHE U aHaJOTWs, CHUCTeMaTH3alus M
KJ1accu(pUKaIusI.

M3yuenne mucrumamabl OY].11 «Xumus» B TEeXHHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIPAKAETCA B COJIEpKAaHUM OOYyYEHHS, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha
U3YYCHHE OTACNBbHBIX TEM MPOTPAMMBbI, TTyOMHE WX OCBOEHHUS OOYYarOIIMMUCS B
oObeMe W  XapakTepe  NPAKTUYCCKUX  3aHATHN, BHUAAX BHEAYJIUTOPHOU
CaMOCTOSTENIbHON pabOThI CTYI€HTOB.

IIpu ocBoeHun crienmanbHocTH 23.02.06. «TexHuyeckasi s>Kcrutyartanus
TIOJIBMDKHOTO cocTaBa KEIIE3HBIX TOpOT» TEXHUYECKOTO npodus
npodeccoHanbHOTO 00pa3oBaHUs XHMHS H3ydaercss Ooisiee yrayOJeHO Kak
npoduiibHas yueOHasi TUCIMIUINHA.

Crnennduka wW3ydeHUss XUMHUU TpU OBIaJeHuH crenuaibHocThio 23.02.06.
«TexHuuueckast FKCIUTyaTarys MOJBMYKHOTO COCTaBa KEJIE3HBIX JOPOT» OTpa)keHa B
Kakaoil Teme pasnena «CopepkaHue y4eOHOW NUCHMIUIMHBD)Y B PyOpHUKe
«IIpodunsHbie 1 MPoheCcCHOHATBHO 3HAYUMBIE JIEMEHTHI COJICPIKAHUS.



OTOT KOMIIOHEHT pean3yeTcsl MpU HWHANBUAYATHLHOM CaMOCTOSTEIHHOU
paboTte oOydyaromuxcsa (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHWH, 3aIuTe
IPOEKTOB), B Tpolecce Yy4yeOHOU NEeSTEeNHHOCTH noj PYKOBOJICTBOM
npernojaBarensi  (BBIIOJHEHUHM XHUMHYECKOTO JIKCIEPUMEHTa —  JTAOOpPaTOPHBIX
OMBITOB W  NPAKTUYECKUX  pabOT, pEUIEHUU MPAKTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3a7a4 U T. 1.).

B mpouecce wu3ydeHuss XUMHM TEOPETUYECKHE CBEJICHUS JOTMOJIHSIOTCS
JEMOHCTPAIUSMH, JTAOOPATOPHBIMU OMBITAMH W TMPAKTHYCCKUMHU  3aHSITHSIMHU.
3HAUUTEITFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMmMeHTy. OH OTKpBIBaeT
BO3MOKHOCTh (DOPMHUPOBATH Y 0OYUAIOIMIUXCS CIHEIUATbHBIC MPEAMETHBIC YMCHUS:
paboTaTh C BEIIECTBAMH, BBIIOJHITH IPOCTHIC XUMHYECCKHUE OIBITHI, YYHThH
0e30macHOMY W OKOJOTHYECKH TPaMOTHOMY OOpaIieHHI0 C BEIIEeCTBAMH,
MarepualiaMH U mpolieccaMu B ObITY U Ha IPOU3BOJICTBE.

JUist  opraHu3anud BHEAYJIUTOPHOW CAMOCTOSITEILHOM pabOThl CTYICHTOB,
OBJIQJICBAIOINX  CIICUAIBHOCTHIO 23.02.06. «TexHuueckass SKCIUTyaTallUs
MOJIBIDKHOTO COCTaBa JKEJIE3HBIX JOpOr», TMPEJCTaBICH MepeueHb pedepaToB
(mokI1aI0B), UHIMBUIYAIBHBIX TTPOEKTOB.

B npornecce uzyuenus nucuurmuabl OY /.11 «Xumus» BaxHO (OpMUPOBATH
UH(OPMAITMOHHYIO KOMIIETEHTHOCTh oOywaromuxcsi. [loatomy mnpu opraHuzanuu
CaMOCTOSITENIbHON paboThl HEOOXOJUMO aKIEHTUPOBATh BHUMAHUE OOYYArOIINXCS
Ha Tmnoucke uH(OpMaMM B CpeACTBax maccMmenua, MHTepHere, yueOHOU U
CIIEHAIBHOU JuTepaType c COOTBETCTBYIOIINM oopmieHrnemMm 151
MPECTAaBICHUEM PE3YJIHTaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOM mucuumuinabl OV 1. 11«Xumus»
3aBepllaercsd MoJABeAeHUEM HTOroB B (opme AuddepeHIupoBaHHOTO 3ayeTa B
paMKax MPOMEKYTOUYHOM aTTeCTaluh CTyIAEeHTOB B mporecce ocBoeHus OIIOII
CIIO ¢ momydenuem cpeanero oodmero oopaszosanus (ITIICC3.)

3.MecTo yueOHO TUCHUNIMHBI B y4€0HOM IJIaHe

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

B rtexnukyme yueOnas aucuurmuimHa OY/[.11 «Xumus» wu3yudaerca B
obmeobpazoBarenibHoM 1ukiae ydyeoHoro OIIOII CIIO Ha 0a3e OCHOBHOIO
obmiero oOpaszoBaHusl C MOJy4yeHHEM cpeaHero oomiero odopazoanus (IITICC3).

B yue6nbix mianax [MIICC3 mecto yuebnoi aucuuminasl OY .11 «Xumusa»y —
B cocTaBe 0011e00pa30BaTeNbHbIX YYEOHBIX JTUCHUIUIMH MO BBIOOPY, GOPMHUPYEMBIX
u3 00s3aTenbHbIX npeaMeTHbix obnactelt ®I'OC cpennero oOmiero oOpa3zoBaHus,
s crnenuanbHocTU 23.02.06. « TexHuueckasi 3KCIUTyaTalus MOJBHKHOTO COCTaBa
KEJIE3HBIX JOPOT» TEXHUUYECKOTro Mpoduisi mpodhecCuoHaILHOTO 00pa30BaHus.



4.Pe3ynbTaThl 0CBOCHHMS Y4eOHOM AU CHUIIHHBI

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

JIUYHOCMHBIX:

- YyBCTBO TOPJIOCTH M YBAKEHUS K HUCTOPUU U JOCTHKEHUSM OTEUECTBEHHOMU
XUMUYECKON HayKH; XUMUYECKU TPaMOTHOE I[OBeJAeHUE B MNpodecCHuOHATBHON
NEATEIBHOCTY U B OBITY TpH OOpallleHMH ¢ XUMUYECKMMU BEIlECTBAMH,
MaTepuagaMH U MpoLeccaMu;

- TOTOBHOCTh K MPOJOJDKEHHIO 00pa30BaHUS M TOBBIIMICHUS KBaTU(UKAIIH
B M30paHHOI MpodeccuOHANIbHON NEeATEeNbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHUE HCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOM XWMHUYECKOM HAyKH H
XUMHUYECKUX TEXHOJOTMHA [l TOBBIIICHUS COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpAHHOW TPO(ECCHOHATIBHON e TENbHOCTH;

MemanpeomMemuuIx :

- HCIOJIb30BAaHUWE PpA3IMYHBIX BHUJOB I[IO3HABATEIbHOM JIEATENBHOCTH U
OCHOBHBIX MHTEJIEKTyaJIbHbIX oOmepanuil (IOCTaHOBKM 3aiayd, (OpMyIHMpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIEHNs, CUCTEMAaTU3allH, BbIIBICHUS
OPUYUHHO-CJIE/ICTBEHHBIX CBS3€H, MOMCKAa aHaIoroB, ()OPMYJIHUPOBAHUS BBIBOJOB)
JUIA pellieHUs] MOCTaBJICHHOM 3ajaud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmroleHHs, HAYYHOIO JKCIEPUMEHTA) [UJIsl M3YyYEHUs Pa3Iu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB W TPOIECCOB, C KOTOPHIMH BO3HHKACT 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 KapTHMHE MUpa; MOHUMaHHE PO XUMUU B (OPMHUPOBAHUU KPYyrozopa
1 (PYHKIMOHAJIBHON rPaMOTHOCTHU YeJIOBEKa JJIs PEILICHUS MPAaKTUUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIIOJIATAIOIIMMU XUMUYECKUMHU TOHSATHUSAMHU, TEOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  MOJb30BAaHUE  XUMHUYECKOU
TEPMUHOJIOTUEN W CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HCIOJIb3yEeMbIMU B
XUMHH: HAONIOJIEHUEM, ONHCAHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
o0OpabaTeiBaTh, OOBICHATH PE3YNbTAThl MPOBEACHHBIX OMBITOB W JENaTh BBIBOJBI;
TOTOBHOCTh W CIHOCOOHOCTh MPHUMEHSITh METONIbI TO3HAHUS TPHU PpEHICHUU
NPaKTHYECKUX 3a/1a4;

- c(OpMHUPOBAaHHOCTh yMEHHsI  JaBaTh  KOJMYCCTBEHHBIC  OIEHKA U
MPOU3BOJUTH PACUYETHI IO XUMUUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

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

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



- chOpMHPOBAHHOCTh  CHCTEMBI 3HaHMA 00 OOMMX  XHUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX;

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XWMHUYECKHX
peakuuii, IPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIIECTBIICHHUS,

- BJAQJCHUE YMEHMSIMHU BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUM O COCTaBeE,
CTPOCHMHM BEIIECTBA M OCHOBHBIX XHWMHYECKHMX 3aKOHAX, MPOBEPATh MX
AKCIIEPUMEHTAIBHO, (OPMYIIUPYS LIETh UCCIEAOBAHNUS;

- BJAQJCHHE METOJaMH CaMOCTOATEJIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOZICHMEM TpaBHJ Oe30macHoil paboThI
C BEIIECTBaMU M J1a0OpaTOpHBIM 00OpyHOBaHUEM; CPOPMHUPOBAHHOCTH YMEHUH
ONMCaHMs, AHAJIN3a U OLEHKH JIOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

- c(hopMHpPOBAHHOCTH YMEHUI MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C
O3 9KOJIOTMYECKON 0€30MMacCHOCTH MOCIEACTBUS OBITOBON U POU3BOACTBEHHON
JESTEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKOMN BEIIECTB.

CryneHT, OCBOMBIIMN O0pa30BaTeIbHYIO NpOrpaMmy, JOJDKEH 00J1agaTh
CJIEIYIOIMMHU KOMIIETCHIIMSIMHU:

OK 1. IloHumarh CyIIHOCTP M COLMAIBbHYIO 3HAYMMOCTh CBOEH Oymyuieit
npodeccun, MposIBIATH K HeW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO JAEATEIbHOCTb, BbIOMpATh THUIIOBbIE
METOABl M CHOCOOBI BBINOJHEHUS NPO(ECCHOHATIBHBIX 3aJad, OLEHUBATH UX
3(PEKTUBHOCTH U KAa4E€CTBO.

OK 3. IIlpyauMare pemeHuss B CTAaHIAPTHBIX M HECTAHAAPTHBIX CUTYyaLHsSIX U
HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iiecTBiATh MOUCK U UCIIOJIb30BaHUE MH(GOPMALIMK, HEOOXOIUMOM 1151
3(PEKTUBHOTO BBIMOJHEHUS TPOPECCUOHANIBHBIX 3a/ad, MPOodEeCCHOHATBHOTO U
JMYHOCTHOI'O Pa3BUTHSI.

OK 5. Hcnonw3oBaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
npoecCHOHaNbHOM NESITEIbHOCTH.

OK 6. PaGoTarh B KOJIEKTHBE U KOMaH1e, 3 (HEKTUBHO OOIIATHCS C KOJIJIETaMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. bparp Ha ceOs OTBETCTBEHHOCTh 3a padOTy UJICHOB KOMAaH/IbI
(MOIYMHEHHBIX ), PE3YJIbTAT BHIIIOJTHEHUS 3aJaHUN.

OK 8. CamocrosTenbHO omnpenensTh 3agadyd  NpodecCUOHATBHOIO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCsl CaMOOOpPa30BaHHWEM, OCO3HAHHO IJIAaHUPOBATH
MOBBIIICHUE KBATU(PUKALIIH.

OK 9. OpueHtupoBaTbCsi B YCIOBUSIX YacCTOM CMEHBI TEXHOJOTHN B
npodeCCUOHATILHON JeSATeIbHOCTH.



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.
3HaueHWE XUMHM TIpu OcBoeHuM crenuanbHocT  23.02.06. «TexHuueckas
AKCIUTyaTalsl MOABMYKHOTO COCTaBa JKEJE3HBIX JOPOT» TEXHUYECKOTO MPOQuUIIs
PO eCCHOHATEHOTO 00pa30BaHMUSI.

O01mas u HeopraHm4yeckas XumMus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHBIE mOHATHS XuUMHH. BemectBo. ArTom. Monekyna. XuUMHAYECKHI
aneMeHT. Amorpornus. I[IpocTeie W cnoxHble BemecTBa. KayeCcTBEHHbBIM U
KOJMYECTBEHHBI COCTaB BEMIECTB.  XWUMHUYECKHE  3HaKM U (HOPMYJIBI.
OTHOcHUTENbHBIE aTOMHAsl M MOJEKYJIsipHas Macchl. KonndecTBo BelecTna.

OcHoBHBbI¢ 3aKOHBI XUMHMH. CTexuoMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpPbl. 3aKOH
ABOrajipo " CIEJICTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXO0XKJIEHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOW MAaccChl,
ONpEICIICHHNE MACCOBOM JOJIM XUMHUYECKUX JJIIEMEHTOB B CJIOKHOM BEILIECTBE.

Jemoncmpavyuu

Mogenu aToOMOB XUMUYECKHUX JIEMEHTOB.

Mogenu MoOJIeKyJlT TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE M
Crroapra—>bpurie6a).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Amnorponust pocdopa, KUCIopoaa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3INEMEHMbL COOEPHCAHUA.
Amnorponnbie MoguduKauu yriaepoja (anmas, rpadut), kuciopoga (KUCIOpO,
030H), oyioBa (cepoe u Oenoe o0Ji0BO). IloHATHE O XMMHYECKOW TEXHOJOTHH,
OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

IMepuoanueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX
3jieMeHTOB /I.MU.MeHaesieeBa u cTpoeHHe aTOMA

[Tepuonnueckuii 3axkoH J[.M.MenneneeBa. Otkpsitnie J[. U. MenaeneeBsim
[Tepuonuueckoro 3akoHa. Ilepumoaunueckuit 3akoH B ¢opmymupoke J[. .
Menpeneena.

Ilepuonuueckass Tabnauia XUMHYECKHX  JJIEMEHTOB —  rpaduueckoe
OTOOpak€HHE TEePUOANYECKOro 3akoHa. CTPyKTypa TMEpUOAUYECKON TaOJMIIBI:
MePHOJIbI (MaJible ¥ OOJIBINNE), TPYMIIHI (TJIABHASI ¥ IOOOYHAS).

Crpoenne aroma u Ilepumoauveckmii 3axkon /I. U. MenaeneeBa. AtTom —
ClIoXkHas dactuma. Sapo (IPOTOHBI M HEWTPOHBI) M JJICKTPOHHAS 00O0JOYKa.
M3otomel.  CTpoeHHME DJIEKTPOHHBIX O0O0JIOYEK AaTOMOB  DJIEMEHTOB  MaJbIX
neproioB. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB
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OoNpIIMX TIEpUOA0B (TIEpexOaHbIX AneMeHToB). [lonatue o0 opOuTansx. s-, p- u d-
opOutanu. DJIEKTPOHHbIE KOH(PUTypallMK aTOMOB XHWMHYECKHX AJIEMEHTOB.

CoBpemennas  ¢dopmynupoBka  [lepmoamueckoro  3akoHa.  3Hau€HHUE
[Tepuoguueckoro 3akoHa U llepuoandeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. MenpneneeBa miid pa3BUTHA HAYKU U TIOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

Jlemoncmpayuu

Pazmuunbie ¢gopmbl Ileproguyeckoil cucTeMbl XUMUYECKUX 3JeMEHTOB /Jl.
N. Menneneesa.

Jlnnamudeckue TabmuIpl 11t MoaenupoBanus [leprnoanaeckoi CHCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim

1. MonaenupoBanue IMOCTPOEHHUSA [Tepuoanueckoii TaOJIUIIBI
XUMHUYECKUX JJIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvno 3Hauyumvle 3INEMEHMIbL COOEPHCAHUA.
PagnoaktuBHOCTE. VCHONB30BaHME pPAAUOAKTUBHBIX HW30TONOB B TEXHUYECKUX
uenAX. PEHTreHOBCKOE M3JIydEHHME H  €ro  HCHOJIb30BAaHUE B TEXHUKE U
MEJIUIMHE. MopgenmupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BOJCTBE.

CTtpoenue BemecTrBa

HNonnass xuMuyeckass cBsi3b. KaTuonsl, ux oOpa3oBaHHE€ U3 aTOMOB B
pe3yJbTare mpoiecca OKHUCICHUSA. AHHOHBI, HUX oOpa3oBaHUE U3 aTOMOB B
pe3ysibTaTe MpoIecca BOCCTAHOBJIEHHS. IOHHAs CBA3b KaK CBSA3b MEXAY KATUOHAMHU
Y aHUOHAMHM 3a CYET DJIEKTPOCTAaTUYECKOro MpuTskeHus. Kiaccudukanusi HMOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOW o00010uku. oHHBIE
KpUCTAJIMYeCcKre pemeTku. CBOMCTBAa BEUIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKOU
PEIIETKH.

KoBanentHasi xummyeckasi cBfi3b. Mexanu3m o00pa3oBaHMsl KOBaJIEHTHOM
cBs3u  (OOMEHHBII W JOHOPHO-AKIENTOPHBINA).  DIEKTPOOTPUILIATEITHLHOCTD.
KoBasieHTHBIE TIONSIpHAst 1 HENOJIsIpHAs CBsA3UM. KpaTHOCTH KOBAJEHTHOW CBA3H.
MonekynsipHble W aTOMHBIE KpUCTANIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJIEKYJISIPHBIMUA U ATOMHBIMU KPUCTAIUIMYECKUMU PELIETKAMM.

Mera/uinyeckasi CcBs3b. MeTamueckas KpUCTAJUIMYECKas pelieTka |
METAJUIMYECKAsT XUMHUUECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIOB.

ArperaTrHble COCTOSIHUS BellleCTB M BOAOPOAHAsI CBSA3b. TBEploe, )KUIKOE U
razoo0paszHoe cocTosiHus BemiecTB. llepexon BemiecTBa M3 OAHOTO arperaTHoro
COCTOSIHMS B ipyroe. BomopoaHas cBs3b.

Yucroie BemecrBa U cMecu. [lonarue o cmecu BeuiectB. ['OoMOreHHbie U
reTeporenHble cmecu. CocTaB cMmeceil: 00beMHass U MaccoBasi JI0JM KOMIIOHEHTOB
CMECH, MacCOBasl 10JI1 MPUMECEH.

JMucnepcubie cucrtembl. [lonarue o qucnepcHoi cucteme. {ucnepcHas ¢aza u
nucnepcroHHas cpefa.  Knmaccudukammst ngucnepcHbix  cucteM.  [lonsitue o
KOJUIOUJIHBIX CUCTEMAX.

JHemoncmpayuu

Mojenb KpUCTAUIMYECKOW PELIETKH XJIOPUIA HATPHUS.
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OOpasupl MHHEpPAJIOB C HOHHOW KPUCTAIUIMUECKOM PpEHIeTKOW: KaJbluTa,
rajuTa.

Mopenu KpUCTaUIMYECKUX PEIIETOK «CYXOro Jblaa» (Wiu #ona), aimasa,
rpaduTa (MU KBapia).

[TpuGops! HA KUIKUX KPUCTAIIIAX.

OOpa3ipl  pa3iAMyYHBIX  JAMCHEPCHBIX  CUCTEM:  JMYJbCUH,  CYCIEH3H,
a’p030JI€H, TEJICU U 30JIEH.

Koarynsaups.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnwie onvimaol

1. IlpuroroBieHue CyClIeH3UU KapOOHaTa KaJIbLHs B BOJIE.
2. O3HAaKOMIIEHHE CO CBOMCTBAMU AUCIIEPCHBIX CUCTEM.

IIpopuiabHubie U NPOPEecCHOHATBLHO 3HAYMMBbIE 3JIEMEHTBHI COACPKAHMSL.
[TonsipHOCTH CBSI3U M MONSPHOCTH MOJEKyJbl. Konaencamus. Tekydectb. Bo3roHka.
Kpucrammmzanus. Cybnumanus u necyonuManus. AHoManuu (GU3UIECKUX CBOMCTB
BObl. JKunkue kKpuctaimibl. MUHEpPANIbl U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU U CYCNIEH3WHU. 307M (B TOM uyucie a’po3onu) u renu. Koarynsmws.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Boaxa. PacrBopsbl. PacrBopenme. Bonma kak pactBoputens. PacTBopuMoOCTb
BellecTB. HachllieHHbIe, HEHACHIILIEHHBIE, NIEPECHIIICHHBIE PACTBOPBL. 3aBUCHMOCTD
PacTBOPUMOCTH Ta30B, >KHJIKOCTEH M TBEPABIX BELIECTB OT Pa3IMYHbIX (HaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA JIUCCOUUANUA. OJEKTPOIUTBI U HEDIEKTPOUTHI.
DIIEKTPOJIUTAYECKAsT AUCCOIMalrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON TUCCOLNALINN
JUISl BEILIECTB C PA3IUYHBIMU TUIAMH XHMUYECKOW CBSI3U. [ 'WapaTUpOBaHHbBIE U
HETUAPATUPOBaHHbIE MOHBI. CTENEHb ANEKTPOIUTHIECKON qucconrann. CUIIbHBIE U
cmabbie  A7eKTposuThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  DIEKTPOIUTHYECKOU
aucconuann. Knucinorsl, OCHOBaHUS U COJM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBOoprMOCTB BELIECTB B BOJE.

Cobupanue razoB METOJIOM BBITECHEHHSI BOJIBI.

PacTBOpenue B BoA€ CEpHOM KUCIIOTHI U COJIEH aMMOHHUSI.

OO6pa3ibl KpUCTALUIOTUAPATOB.

N3roroBneHne rurncoBou MOBS3KH.

HcnbiTanne pacTBOPOB AJEKTPOJIUTOB W HEIJNEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALIH.

3aBUCHUMOCTh  CTENEHM  DJIEKTPOJUTHYECKOM  JAUCCOLMALMHA  YKCYCHOU
KHCJIOTBI OT pa30aBlieHUs PacTBOpA.

JIBU>KEHHE OKpAIICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.
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Ilpakmuueckoe 3anamue
1. Ornpenenenue pacTBopa 3aJaHHON KOHUEHTPALUH.

IIpopuiabHbie U NPOPECCHOHATBLHO 3HAYMMbIE 3JIEMEHTBHI COMCPKAHUS.
PactBopenue kak (Qusuko-xumuyeckuid mporecc. TeruoBbie dddexthl  mpu
pactBopenun. Kpucramwtoruaparsl. PemeHune 3amad  Ha  MacCoBYKO — JOJIIO
pacTBOpeHHOro BemlecTBa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LENsX. JKecTKocTh
BOJABl U CHOCOOBI €€ ycTpaHeHUs. MuHepaabHbIE BOJIBI.

Knaccuduxkanus HeopraHudecKMX COeJUHEHUN M UX CBOMCTBA

Kucaorel u ux cBoiicTBa. KHCTOTBI Kak 3JEKTPONMUTHI, UX KiIacCU(DHUKAIMIS
10  pAa3IWYHbBIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
3JIEKTPOJIMTUYECKON  JTMCCOLMALIUN. OcobeHHocTu B3aNMOJECHUCTBUS
KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
MOJTYYEHUS KUCIIOTHL.

OcHoBaHus n uX cBoiicTBa. OCHOBAaHHUSA KaK dJEKTPOJIUTHI, MX KJIACCHU(UKAIIMS
II0 pa3JIM4YHbIM NpU3HAKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHUW B CBETE TEOpPUU
3JIEKTPOJIMTHYECKOMN Auccouuranny. Pas3inoxenue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TTOJIYYEHHS] OCHOBAHUM.

Comm m ux cpoicrBa. Conn kak »nekTponuThl. COolnM cpeaHue, KUCIbIE U
OCHOBHBIE. XMMHYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIJIEKTPOIUTUUECKOU
nucconuanyu. CrocoOsl nmoxyyeHus cone. ['uaponus comneit.

Oxcuabl M ux cpoiictBa. CorneoOpa3sylolue U HecoaeoOpa3yrolue OKCHIBI.
OcHoBHbIEC, aM(POTEPHBIE U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHa OT
CTENIEHU OKHUCIIEHUS 0Opa3yIolIero ero Meramia. XMMUYECKHE CBOWCTBA OKCHIOB.
[lonydeHune OKCHIOB.

Hemoncmpauuu

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMM.

['openue docdopa u pacTBOpeHUE MPOIyKTa TOPEHHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimuol

1. HcnpiTanne pacTBOPOB KUCIIOT MHANKATOPAMM.

2. HcnpiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

3. B3anMopaeiicTBHE 11e109EH ¢ COJISIMH.

4, Pa3noxenue HepaCTBOPUMBIX OCHOBAHUM.

5. BzaumoaencTBUEe KHCIOT C MeETallaMH, OKCHIAMH METaJLIOB,
OCHOBaHUSAMHU, COJISIMM.

6. BzaumopenicTeue comnen ¢ MeTallaMu, IpyT C APYTOM.

1. I'maposnn3 coner pa3auyHOro TUIA.

Ilpoghunvuvie u npogheccuonanvho 3Hauumvle INEMEHMBL COOEPHCAHUA.
[IpaBuna paszbaBieHuss cepHOM KHCIOTHL. Vicmonb3oBaHWEe CcepHOM KHCIOTHI B
NPOMBILIJICHHOCTH. EJKHe MIeNoYd, HuX HWCHOJIb30BAHHE B IMPOMBIIUIEHHOCTH.
["amenast u HeramieHas 3BeCTh, UX MIPUMEHEHUE B CTPOUTENBCTBE. [ uric u anedactp,
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runicopanue. [lonarue o pH pactBopa. Kucimornas, menoynas, HeWTpanapHas cpena
pPacTBOpPOB.
XuMHuYecKue peakiuu

Knaccupuxanus XHMHYECKHUX peakumii. Peakunun COCJIMHCHMS,
pasnokeHus, 3aMmelieHus, obOmeHa. Kartanmutuueckue peaxkuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluuu. ['OMOT€HHbIE U TeTEPOTreHHbIE PEeaKIMU. DK30TEePMUUYECKUE
U DHIOTEPMHYECKHE peakiuu. TemmoBoll A(PQPexkT XUMHUYECKUX  peaKiluil.
TepMOXUMUYECKUE YPABHEHUS.

OKHCIANTeIbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CTeneHb  OKUCIICHHS.
Oxuciurens © BOCCTaHOBIEHHE. BoccTraHoBuTenb W OKHCIEHHE. Merton
AIEKTPOHHOIO OasaHca TUTSt COCTAaBJICHHUsSI YPAaBHEHHU OKHCIIMTEIIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKUX peakuui. [[oHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUi.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUN OT PazIWYHBIX (HaKTOPOB: MPHUPOIBI
pEarupyrommx  BEIIECTB, MUX KOHLEHTpPAaUWHW, TEMIIEPATypbl, MOBEPXHOCTU
COIIPMKOCHOBEHUS U UCITOJIb30BaHUS KaTaInu3aTOPOB.

O0paTumocTh XUMUYecKkuXx peakumii. O6paTumbie U HEOOPATUMBIE PEAKITUU.
XUMHUYECKOE PAaBHOBECHUE U CIIOCOOBI €70 CMELIEHMUS.

Jemoncmpavyuu

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

3aBUCUMOCTBH CKOPOCTH PEAKIMU OT MPUPOIbI pEarupyrouX BEIIECTB.

B3aumoneiicTBre pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYJb(aTa
HATPHUS PA3IMYHON KOHIIEHTPALMU U TEMIIEPATYPHI.

Mopaenps KUMIAIIEro CIOS.

3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIUHU OT MPUCYTCTBUS KaTAJIM3aTopa HA
IIPUMEPE PA3JI0KEHUS IEPOKCHA BOIOpPOAA C IOMOIIBI AUOKCHAA MapraHua u
KaTasasbl.

Mogaens aiekTpom3epa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnvie onvimuol

1. Peakius 3aMeIieHUs MEIN KEJIe30M B paCTBOPE MEIAHOTO KyIopoca.

2. Peakuuu, naymue ¢ oOpazoBaHMEM OCajKa, ra3a WA BOABIL.

3. 3aBUCHUMOCTb  CKOPOCTH  B3aUMOJECHCTBHSL  COJSHOM  KHUCJIOTBI C
METaJlJIaMU OT UX HPUPOIBI.

4, 3aBUCHUMOCTbh CKOPOCTH B3aMMOJIEVCTBUS IIMHKA C COJITHOW KUCIOTOU OT

ee KOHIICHTPAIIUH.

Ilpoghunvuvie u npogheccuonanvho 3HauumMvle 3INEMEHMBL COOECPHCAHUA.
[Tonsitue 00 oiekTponms3e. DIEKTPOJU3 PACIUIABOB. JIEKTPOJU3 PACTBOPOB.
DNEKTPOJIUTUYECKOE TMOJydYeHHe  amtoMuHusA.  [IpakThueckoe  IpUMEHEHHE
anekTponusa. [ anpBaHorutactuka. [ampBaHocTerus. PadunHupoBaHnMe 1BETHBIX
METAJIOB.
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Karamu3. T'oMoreHHele # reTeporeHHsle Karanu3atopel. I[IpomMoTOpBI.
Karanutnueckue spl. UTHruOUTOPHI.

[Ipon3BOACTBO aMMHAKa: CHIPhE, allllapaTypa, HAYYHbIE TPUHLIUIIBIL.

MeTaJibl 1 HEMETAJLIbI

Metamiabl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpHUCTaIoB. PDuznueckue
cBoiicTBa MetaioB. Kiaccudukaiuss MeTauioB 1O Pa3IUYHBIM  IPU3HAKAM.
XUMHYECKUE CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKUM Ppsii  HAMPSKECHUN
METAJIIOB. MeTamnorepmus.

OO6mue cmocoObl ToNyuyeHUss MeTauioB. lloHATHE O  MeTauTyprumu.
[TupomeTaimyprusi, THAPOMETAIUTYPIUsl U 3JeKTpoMeTautyprus. CriiaBbl YEpHbBIE U
IIBETHBIE.

Hemeramubl. OcoOeHHOCTH CTpoeHHsi aToMoB. Hemertamnsl — mpocThie
BEILIECTBA. 3aBHCHUMOCTb CBOMICTB TaJIOT€HOB OT UX IOJIOXKEHHUS B MEPUOIUYECKOM
cucreMe. OKHCIHUTENIbHBIE M  BOCCTAHOBHUTEJIBHBIE CBOWCTBA HEMETAILUIOB B
3aBUCHUMOCTH OT WX MOJIOKEHUS B PANY JIEKTPOOTPULIATEIIBHOCTH.

Jlemoncmpavyuu

Kosnekmus Metamios.

B3aumozeiicTBue MeTaisioB ¢ HemeTauiaMu (okele3a, IMHKA W aIOMHHHS C
CEpoH, AIOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XIIOPE).

I'openue meTamios.

AJFOMUHOTEPMUS.

Komnekuus HemeramioB. l'openne HemetamioB (cepwl, (ochopa, yris).
BrITecHeHEe MeHee aKTHUBHBIX raJOT€HOB U3 PACTBOPOB MX COJiel 0oyiee aKTHBHBIMU
rajoreHaMH.

Mojenb OPOMBINUIEHHOM YCTAaHOBKHM ISl TPOM3BOACTBA CEPHOM KHUCIIOTHI.
Mopgens mneun ana oOxkura wusBecTHska. KoyuleKuyd MNPOAYKIUMNA CUITMKATHOM
IPOMBIIIIEHHOCTH (cTekna, papdopa, pasHca, IeMeHTa pa3IMYHbIX MApOK U JIp.).

Jlabopamopnvie onvimuol

1. 3akanka 1 OTMYCK CTaJIH.

2. O3HaKOMJICHHE CO CTPYKTYpaMu CEporo u 6eoro yyryHa.

Ilpakmuueckue 3anamus

1. Peuienne 3xcriepuMeHTaNbHBIX 3a4a4.

IIpodunbHbie M NPOPecCHOHAIBHO 3HAYUMbIC JJIEMEHTBbI COACpP:KAHMA.
Koppo3uss MetaimioB: XUMUYeECKass M 3JIEKTPOXUMHUYECKAss. 3aBUCUMOCTb CKOPOCTH
KOPpPO3WH OT YCJIOBHM  OKpyxkaromer cpenasl. Kiaccudpuxanus  koppo3uu
METANIOB MO pa3iuyHbIM npu3HakaMm. CrocoObl 3alIMThl METAJIIOB OT KOPPO3HH.
[IpousBoacTBO uyryHa u ctanu. [lonyuenne HeMeTamIoB (PPAKIIMOHHON MEPErOHKOM
KUJKOTO BO3JyXa M DJJIEKTPOJIM30M pAaCTBOPOB WM PACIUIABOB 3JIEKTPOJIMUTOB.
CunnkaTtHasi IPOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCTOTHI.

Oprannyeckasi Xumust
OCHOBHBIC NIOHATHS OPraHUYECKON XUMHMHU M TEOPHUs CTPOCHUA
OPraHUYeCcKuX CoeAUuHEeHn I
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IIpeamer oprannyecko xumMuMm. [lpupoanele, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BemecTtBa. CpaBHEHHWE OpPraHMYECKUX BEIIECTB C
HEOPTraHUYECKUMH.

BaneHTHOCTh. XHMHYECKOE CTPOEHHE KaK NOPSAOK COEAUHEHHS aTOMOB B
MOJIEKYJIBI 110 BAJIEHTHOCTH.

Teopusi crpoenusi opranndeckux coeanneHuii A.M.bytiepoBa. OCHOBHbIE
MOJIOKEHHSI TEOPUU XUMHUUYECKOTO CcTpoeHus. M3omepuss u u3oMepbl. XUMHYECKUE
(GopMyIIBI U MOJIETTH MOJIEKYJT B OPTaHUYECKON XUMUHU.

Kaaccuduxaumnsa opranuydeckux BemecTB. Kiaccudukamnus Bemects mo
CTPOEHHUIO YIJIEPOJHOIO CKEJIETa U HAINYUIO (DYHKIIMOHAJIBHBIX Ipymil. ['oMoiioru u
romoJorus. Hayana nomenkiarypsl [UPAC.

Knaccupukauusas  peakumid B OpraHuveckod  xumuu.  Peakiuum
MPUCOEIMHEHNS (TUAPUPOBAHUSA,  TAJIOI€HUPOBAHMS,  TMAPOraJOr€HUPOBAHMS,
rujpartanuu). Peakiuu oTmierieHus (IeruapupoBaHus, AeTUIPOraloreHUpOBaHMUS,
neruaparanun). Peakuun 3amemenus. Peakium nsomepuzanuu.

Jlemoncmpavyuu

Mopenu MoJIEKyJI TOMOJIOTOB ¥ U30MEPOB OPraHUYECKUX COCIUHEHUM.

KauecTBeHHOE OOHapyxeHHe yriepoja, BOAOpOJa M XjJopa B MOJEKyJax
OpPraHUYECKUX COCIUHEHUN.

Jlabopamopnuiii onvim

1. N3rotoBneHne Moaenen MOJIEKYJ OPraHUYECKUX BEILIECTB.

Ilpopunvuvie u npogheccuonanvno 3Hauumvie 3INEMEHMbL COOEPIHCAHUA.
[lonsitue o cyOctpate W peareHtre. Peakuuum OKWCIEHUS U BOCCTAHOBJIEHUS
OPTraHUYECKUX BEIIECCTB. CpaBHeHue KJ1accu(pukanuu COECIMHEHU N 151
KJIacCU(PUKaUMKA peakuuid B HEOPraHMYECKON M OPraHMYECKOU XMMUHU.

Yriaesoaopoasl M UX NPUPOJAHbIC HCTOYHUKH

AJIKaHBI: TOMOJIOTMYECKHN pAll, HM30MEpUs U HOMEHKJIaTypa ajKaHOB.
XUMUYECKHE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEILEHUE, Pa3IoKEHHE,
nerupupoBanue. [IpumeHeHne aakaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, ero IIOJIy4YEeHUE (meruapupoBaHUEM JTaHa,
JETOJIMMEPU3aLUen nosmdTUIeHa). ['oMonornyeckuii pan, U30Mepus,
HOMEHKJIaTypa AJIKEHOB. XHUMUYECKUE CBOWCTBA STUJICHA: rOpeHue,

KaueCcTBEHHbIE  peakiuu  (oOecliBeunMBaHUE  OpOMHON  BOABI W pacTBOpa
MepMaHraHata Kajus), Tuapatanus, noauMmepusanus. [Ipumenenue -sTusieHa Ha
OCHOBE CBOMCTB.

JAvenbl U kKayuyku. [loHSITHE O AMEHAX KaK YII€BOJAOPOJAX C ABYMS JBOWMHBIMU
cBsi3amu.  ComnpspkeHHBbIE  JHEHBl. XUMHUYECKHue CcBoicTBa OyrtaaueHa-1,3 wu
U30MpeHa: oOeclBeunBaHUEe OpOMHON BOJABI M TOJUMEPHU3AIMS B KaydyyKH.
HarypanbHbiii 1 cuHTETHYECKHE KayyyKu. Pe3uHa.

AJIKHHBI. AneTuiieH. XUMHUYECKME  CBOWCTBAa  alleTUJICHA: FOpPEHHUE,
obecriBeunBaHue OPOMHOKM BOJBI, TMPHCOCIMHEHUN XJIOPOBOJIOPOJA W THIpATAIIHS.
[IpumeHeHne aneTuwieHa Ha OCHOBE CBOMCTB. MexKiaaccoBass H30MEpPUS C
aJKaJueHaMU.
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Apenbl. ben3on. Xumudeckue CBOWCTBAa O€H30J7a: TOpEeHHE, peakUuu
3aMmelieHust  (rajoreHupoBaHue, HUTpoBaHue). [IpuMeHeHue OeH30Jla Ha OCHOBE
CBOWCTB.

IlpupoaHbie MCTOYHUKM  YIJIEeBOAOPOAOB. [IpupomHbiii ra3: CcoOCTaB,
INIPUMEHEHUE B KauyeCTBE TOILIMBA.

Hedts. CoctaB u nepepaborka nedgtu. [leperonka nedru. Hedprenpomykror.

Jlemoncmpayuu

['openue MeTaHa, 3TUIEHA, allETUIICHA.

OTHolIeHWE MeTaHa, OJTWJIEHA, aleTWwieHa U OeH30la K pacTBOpam
NepMaHraHaTa Kajuus u OpoMHO# Boe.

[lonmyyenue STwieHa peakuued JeruapaTaldyd 3TaHoJa, AaleTHIeHa —
TUAPOJIM30M KapOH/ia KaJIbLIHsl.

Pa3noxenue kayuyyka Npu HarpeBaHWUM, UCIBITAHUE MPOIYKTOB Pa3IOKECHHS
Ha HEMPEEIbHOCTb.

Konnekusa oOpasunoB Hedtn u HedrenpomykroB. Komtekius «KameHHBIM
yTOJb U MPOAYKIUS KOKCOXUMUYECKOTO IPOU3BOICTBA.

Jlabopamopnwie onvimuol

1. O3HakOMJICHHE C KOJUICKITMEH 00pasioB HEPTH U MPOAYKTOB €€
nepepaboTKu.

2. O3HaKOMJICHHE C KOJUICKITUECH KaydyKOB U oOpa3iaMu U3eni U3
PE3UHEI.

Ilpopunvuvie u npogheccuonanvno 3Hauumvie 3INEMEHMbL COOEPIHCAHUA.
[Ipamnio B. B. MapkoBaukoBa. Kiaccudukanus ©u Ha3HaYeHUE KaydyKoB.
Knaccudukanusa u Ha3HaueHHe pe3uH. ByakaHnu3anus Kayyyka.

[lonyyenue aneTwsieHa NOUPOJIU30M METaHAa M KApOUAHBIM  CIOCOOOM.
Peakuust  monumepuzanmu  BUHWIXJOpUAA.  [loMMBUHMIXJIOpUI U €rO
npuMeHeHue. Tpumepu3saius aleTuieHa B OeH301I.

[Tonsitue 00 okcTpakiuu. BoccraHoBieHne HUTPOOEH307da B AHWJIUH.
I'omonornueckuit psg apeHos. Tosyon. Hutposanue tonyosa. Tpotui.

OcHOBHBIEC HAMPaBIICHUS MPOMBIIIJICHHOM MepepabOoTKU MPUPOTHOTO Ta3a.

[TonyTHbI# HEDTAHOM Ta3, ero epepadoTKa.

[Ipotiecchl MPOMBINIIIEHHOW TIepepabOTKH HEPTH: KPEKUHT, pUPOPMUHT.
OxkTaHOBOE YKMCIIO OEH3WHOB U METAHOBOE YMCJIO TU3EILHOTO TOTIMBA.

Koxkcoxumuueckoe mpou3BOACTBO U €ro MPOAYKIIHS.

KucJsiopoacoaep:kamnue oprannyecKkue coeJMHeHUs

Cnuptsl. [lonydeHue sTaHosa OPOKEHUEM TIIFOKO3bI U THApaTallueld dTUIICHA.
I'mapokcunpHas rTpynma Kak —(QyHKuuoHanbHas. [loHsTHEe 0O mpenenbHBIX
OJHOATOMHBIX CHUPTAX. XUMHUYECKHME CBOWCTBA JATAHOJA: B3aUMOICUCTBUE C
HaTpueM, OOpa30BaHME TMPOCTHIX M CIOXKHBIX A(PUPOB, OKHUCJICHHWE B aJIbJCTHU]L.
[IpumeHeHue 5TaHOIA HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS AJIS
OpraHu3Ma 4eJoBeKa U NpeaypexIecHUe.

I'munepuH  kak MpeacTaBUTENh MHOIOATOMHBIX cOUpTOB. KaudecTBeHHas
peakus Ha MHOTOaTOMHbIE cnupThl. [I[puMeHeHre ranepuHa.
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®enou1. Ou3nueckue M XUMUYECKHE CBOMCTBa (eHorna. BzaumHoe BiusHHE
aTOMOB B MOJEKyJe (eHosla: B3aUMOJACHCTBUE C TUAPOKCUIAOM HATpUs U
a30THOM KkucioToi. [IpuMeHeHue ¢heHosa Ha OCHOBE CBOMCTB.

Aabaeruanl. Ilonstue 00  anpreruzax. AupaerujgHas  rpynma — Kak
¢yHkmoHansHas. Dopmanbaerum 17} €ro CBOMCTBA! OKHCJICHUE B
COOTBETCTBYIOIIYIO  KHCJIOTY, BOCCTAaHOBJIICHHME B COOTBETCTBYIOUIMI CIUPT.
IlonmydyeHue anpAEeruioB OKHMCICHHEM COOTBETCTBYIOIIMX CHUPTOB. IlIpuMeHeHue
(dopManbaeriuia Ha OCHOBE €ro CBOWCTB.

KapOonoBbie kuciorthl. [lonatne o kapOOHOBBIX KucioTax. KapOokcuibHas
rpynna kak (yHKIHOHaJIbHAsA. ['OMOJIOTMUECKUI psJl MPEAETbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydyenune KapOOHOBBIX KHCJIOT OKHCICHHEM allbJeTHIIOB.
XYWMHUYECKHE CBOWCTBA YKCYCHOM KHCIOTBI: OOIIME CBOHCTBA C MHUHEPAIbHBIMH
KHCIIOTaMU U peakuus stepuduxarnum. [I[pumeHeHne yKCyCHOM KUCIOTHI Ha OCHOBE
CBOMCTB. BhICHIME )XUPHBIE KUCIIOTHI

Ha IpUMEPE MaJbMUTUHOBOM U CTEAPUHOBOIA.

Caoxuble 3¢upsl u :xkupbl. [lomydeHue ClOXHBIX 3(QUPOB peakIuei
srepudukanmu. CrnoxxHble 3(pUpsl B IPUPOJE, UX 3HaueHue. [IpuMeHeHne cioxHbIX
3(UpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxsbsle 3¢upsl. Kinaccuduxanus xupoB. XUMHUECKHE CBOMICTBa
YKUPOB: TUAPOJIU3 U THAPUPOBAHUE KUIKHUX KUPOB. [[puMeHeHne )KUpOB Ha OCHOBE
CBOMCTB. MbLa.

YraeBoabl. VYrieBoabl, HX KIacCHU(pUKALMI: MOHOcaxapuibl (TJIIOKO3a,
bpykTO3a), MTUcaxapuasl (caxapo3a) U nojaucaxapuabl (KpaxMal U HeJII0103a).

['moko3a — BelIeCTBO C JBOWCTBEHHOW (YyHKIMEH — allbIeruA0CIIHPT.
XHAMUYECKHE CBOWCTBA TIJIIOKO3bl: OKHMCIEHHME B  TJIFOKOHOBYIO  KHCIOTY,
BOCCTaHOBJIEHHE B COPOUT, cnupTOBOE OposkeHue. [IpuMenenre riitoKo3bl Ha OCHOBE
CBONCTB.

3HaUYECHHUE YIJIEBOJAOB B JKMBOM IpUPOJAE M KU3HM desoBeka. [lonsaTue o
peaKkuMsIX NOJMKOHJIECHCAUUA W TUAPOJIM3a Ha IPUMEPE B3aWMOIIPEBPAILCHMIA:
IIIFOK03a «>TI0JMCaxapul.

Jlemoncmpayuu

OxuciieHre crupTa B aJIbJIETU.

KadecTBeHHBIE peakIM HA MHOIOATOMHBIE CITHUPTHI.

PactBopuMOCTh (eHoIIa B BOJIE IpHU OOBIYHOM TeMIepaType U HarpeBaHUU.

KauecTtBenHble peakiuu Ha (HEeHOI.

Peaknusi cepeOpsiHOTO 3epKalia ajabAeTu10B U TIIOKO3bI.

Okucnenue anpIeruoB U TIFOKO3bl B KHCIOTY € MOMOIIBIO THAPOKCUAA MEIN
(IT). KauecTBenHas peakuus Ha kpaxmai. Komnekuus 3pupHbIX Macel.

Jlabopamopnuvie onvimol

1. PacTtBopenne rauunepyHa B BOAE U B3aUMOJACUCTBUE C
ruapokcuom meau (II).

2. CBoiicTBa YKCYCHOM  KHCJIOTHI, OOmUEe CO CBOWCTBAMH
MUHEPATBHBIX KUCIOT.

3. Jloka3aTenbCTBO HEMPEIEIBHOTO XapaKTepa )KUAKOTO KUpa.
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4, KauecTBeHHas peakuus Ha Kpaxmal.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
MeTuiiOBBId COMPT M €ro MCIOJb30BAHUE B KAUYE€CTBE XUMHUUYECKOTO CHIPBS.
TokCcMYHOCTh METaHOJIa M TpaBWja TEXHUKU O€30MacHOCTU MpU pabOTe C HUM.
OTWICHIIIMKOJIb W €ro INpUMEHEHHE. TOKCUYHOCTh ATUJIEHIJIMKOJS W IpaBUIIA
TEXHUKU O€30MaCHOCTH MPHU pabOTE C HUM.

[Tonyyenue ¢eHoslia U3 MPOIYKTOB KOKCOXMMHUYECKOIO MPOU3BOJACTBA U U3
OeHsora.

[Tomukonaencanust Gopmanpaeruna ¢ GeHosioM B ¢GeHOI0(HOPMATICTUIHYIO
cmony. Aueranpaeruy. llonstue o keroHax Ha mnpumepe areroHa. [IpumeHenwue
alleTOHAa B TEXHHUKE U MPOMBIILJICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KUCIOT (IIaBEIEBOM KUCIOTHI KaK JBYXOCHOBHOM,
aKpPUJIOBOM KHUCIIOTHI KaK HEMpeieabHON, OEH30MHOM KUCIOTHI KaK apOMAaTUYECKOM).

[InenkooOpasyromue wmacia. 3aMeHa JKHUPOB B TEXHUKE HEMUIIECBBIM
celpbeM. CHHTETHYECKHE MOIOIIUE CPEACTBA.

MosnouyHokucinoe  OpokeHHE  TIIOKO3bl.  KHCIOMOJOYHBIE  MPOAYKTHI.
CunocoBanue kopMoB. HutpoBanue 1nemunonossl. [Inpokcunms.

A3oTcoaep:xaimme opranndeckue coequHenusi. [lloammepsl

Amunbl. [lonstue 06 amuHax. AnudaTudyeckue aMUHbI, UX Kiaccuukanus u
HOMEHKJIaTypa. AHWIMH Kak opraHndeckoe ocHoBaHue. [lomydenwe aHWIMHA U3
HUTPOOEH3071a.

[IpumeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI. AMUHOKHUCIOTH Kak aM@oTepHble AUPYHKIIMOHAIBHBIC
OPTraHUYECKUE COCAMHCHUSI. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aMMOACHCTBUE
C IIeJI0YaMH, KUCIIOTaMU U JIPYT C IpYyroM (peaxius noiaukouaeHcamnun). llentuanas
CBSI3b U MOJUTICTITUIBI.

[IpruMmeHeHne aMMHOKUCIIOT HAa OCHOBE CBOMCTB.

Beaku. IlepBuunas, BTOpuYHas, TpETUYHASI CTPYKTYPHhI OEIKOB. XHWMUYECKHE
CBOWCTBa O€IKOB: TOpEHWEe, JeHaTypalus, THIPOJIU3, IIBETHBICE PEAKIIHUH.
buonornueckue QyHKIMM 6EITKOB.

IMonumepsl. benku u monrcaxapuabl Kak OHMOMOIUMEDHI.

IlinacTmacesl.  [lonydyeHne DOAMMEpPOB  peakuuer  IMOJIMMEpU3aLUU U
NOJIMKOHAEHCAMK.  TepMOIUIaCTUYHBIE U TEPMOPEAKTHMBHBIE  ILIACTMACCHI.
[IpencraBurenu mactmace.

Bosokna, wux kiaaccupukanmsa. Ilomydyenue  BosokoH.  OTaenbHBIE
MPEACTAaBUTEIIN XUMHUUYECKUX BOJIOKOH.

Hemoncmpauuu

B3aumopaelicTBue aMMHuaka U aHUJIMHA C COJITHOM KUCIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazatenbCcTBO HAMMUUS (DYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PactBopenue u ocaxxaeHue 6€KoB.

[{BeTHBIC peakiuu OEIKOB.

['openue nTuubero nepa U WEepCTIHON HUTH.

Jlabopamopnwie onvimaol
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1. PacTBopeHue 6enkoB B BOJE.
2. O6HapyxeHue OEIKOB B MOJIOKE U MSICHOM OYJIbOHE.
3. JleHnatypanust pacTBopa Oelka KypWHOTO SIHIIa CIIHPTOM,
pacTBOpaMU COJICH TSHKEJIBIX METAJUIOB M ITPH HarPEBAHUH.
Ilpakmuueckue 3anamusn
1. Pacno3naBaHue miacTMacc 1 BOJIOKOH.
2. Pemenwne 3ama4 Ha BEIBOJT (DOPMYJT OpTaHUYECKHUX BEIICCTB.
Ilpogunvuvie u npogpeccuonanvno 3HauumMvle INEMEHMIbL COOEPHCAHUL.
AMuHOKanpoHoBas KucioTa. KanmpoH kak mpencTaBUTeNb MOJTMAMUIHBIX BOJIOKOH.
Hcnonp3oBanue ruaponn3a OCEIKOB B MPOMBINUICHHOCTH. [lonmuBUHMIXIIOpUT,
nonuteTpadTopaTUiieH  (TedIioH). denonohopmanbaeTUAHbIC IJTaCTMACCHI.
Hemwrynona. IIpoMbIIIIEHHOE MPOU3BOACTBO XUMHYECKUX 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 ra3oo0pa3Horo 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 IMYIbCHI B CTPOUTEIHCTBE.

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.Bkiiay OTE€UECTBEHHBIX YYEHBIX B DPAa3BUTHE TEOPUM BJIEKTPOIUTHUECKON
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 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 MeTaysioB B UCTOpUM  4YeJOBeUeCKOW uuBMiau3anuu. Hcropus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

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

41.Koppo3us METAIJIOB 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 CTAHOBJIEHWM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIOJIb30BAHUIO 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 KAYyUyKH: UCTOPUS, MHOTO0Opa3ue U MEepPCIEeKTUBBI.

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 u cojep:kaHue yuyeOHOH JUCITUNIMHBI
5.3.1. O0beM y4eOHO TMCUUIIMHBI M BU/IbI YUeOHOIi padoThl

Bun yueOHo# padoThI O0bem yacon
MakcumanbHas yyeOHass Harpys3ka (Bcero) 117
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsi Harpy3Ka (Bcero) 78
B TOM YHCIIE:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas pabota (mpoeKT) (ecim MperycCMOTPEHO) -
CamocTtosiTeibHast padoTa cTyaeHTa (Bcero) 39

B TOM YHCJIC:

CocraBneHue HpC3CHTaI_II/II71

CocraBieHrne KpOCCBOP/IOB

CocraBlieHHE TECTOB

CocraBiieHHE CXEM-KOHCIIEKTOB

(el foo) EoN] Nee] Hoo)

PedepaTuBnas pabora

ArtTtectauus no JUCUUILINHE Hughgpepenyupo-
6AHHBLI 3a4em
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6. TemaTnueckuii nian yuyeonoii nucuumiannbl OY /[ 11 «Xumus» no cneuuaabHocT 23.02.06. «TexHuyeckas
IKCILIYATAIMA NMOABHKHOI0 COCTABA JKeJIe3HBIX JOPOr» (04YHOE OTeJIeHHE)

Makc. KosnnyecTBo ay1uTOpHBIX 4acoB
yueo.
CamocrosiTe/ibHasA
HArpy3 IpakTnyeckue
HaHMeHOB:;I:e PAsieIon ® Kapy paGOT?qcaTc))fuenTa Be Teoperuyeck (ceMuHapckue) u Kypcosoe
CTyJeHTa ero oe o0ydeHue JIadopaTopHbIE NPOEKTHPOBaHHE
3aHATHSA
(uac)

BBeaenne 45 15 3 3 -

Paznen 1. O6man u 60 20 40 22 18
HEeOpraHu4vecKasi XuMusi

Tema 1.1. OCHOBHBIE TIOHATHS U 3 1 2 2 -
3aKOHBI XUMHUHU

Tema 1.2. Ilepuoanueckuii
3aKOH U IIEPUOJNYECKAs CUCTEMA
XUMHUYECKUX 3JIEMEHTOB 45 1,5 3 2 1
J.1.MenneneeBa u cTpocHuE
aToMa

Tema 1.3. CtpoeHue BemiecTBa 7,5 25 5 3 2

Tewma 1.4. Boxa. PactBopsl. 75 25 5 4 1
DIeKTPOIUTHYECKAs AUCCOIUAITHS

Tewma 1.5. Knaccuduxarus
HEOPraHMYECKNUX COSAVMHEHNUN U UX 18 6 12 5 !
CBOMCTBA

Tema 1.6. Xummdeckue 12 4 8 4 4
peaxkuuu

Tema 1.7. Metainst u 75 25 5 2 3
HEMETaJlIbl

Pa3nea 2. Oprannveckas 52,5 17,5 35 23 12
XUMHSA




Tema 2.1. OcHOBHBIE TOHATHS
OpraHUYeCKON XUMHUHU U TEOPUS
CTPOCHHUS OPTaHUYECKHUX
COCIUHECHUI

10,5

3,5

Tema 2.2. Yri1eBoAOpOABI U UX
MPUPOJIHBIE HCTOYHUKH

12

Tema 2.3. Kucnopon
coJiepKaline OpraHnuecKue
COEIUHEHHUS

15

10

Tewma 2.4. AzoTconepxariue
OpPraHUYECKUEe COCTUHEHHUS.
[Tonumeps!

15

10

Bcero nmo pucuuminne

117

39

78

48
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

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, 3JIEKTPOOTPULATENBLHOCTb, BAaJEHTHOCTb, CTENEHb OKUCJIEHMS, MOJIb,
MOJISIpHAs Macca, MOJISIpHBIH 00beM TIa3000pa3HbIX BELIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEDJIEKTPOJINT, JNEKTPOJINTUYECKAs Jucconuanus, OKHCJIUTENb u
BOCCTAHOBHUTEIIb, OKUCIIEHHE U BOCCTAHOBJICHHE, TEIJIOBOH A(PQEeKT peakuuu,
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 CUMBOJIMKH TEPUOAUYECKON TaOMUIBI XUMHYECKHX
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),




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




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 TFOPHOYMMH U TOKCHUYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOM KOHLEHTpALUU B ObITY U Ha IPOU3BOJCTBE.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAIIHH,
HOCTYINAOUIEH U3 Pa3HbIX UCTOYHUKOB




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
KOMHATOi, B KOTOPOM HMEETCS BO3MOXHOCTb OOECIEUUTh CBOOOIHBIA TOCTYH B
NHTepHeT BO BpeMs y4yeOHOro 3aHSATHS U B MEPUOJ BHEYYEOHOU JE€ATEIbHOCTH
00yyarommxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAeMuosiornueckux npaBwin 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), oGecrnieunBatomue ocBoeHue ydeOHou mucnuiuimabl OV .11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIW JOIYLIEHHBIE ISl UCIIOJIb30BAHUS B TEXHUKYME.



9.0cHOBHBbIE HCTOYHHMKH H JINTEpPaTypa

s cmyoenmos
- T'abpuensan O.C. Xumus g npodeccuid U CrenuaibHOCTeH TEXHUYECKOTO
npoduisa: yueonuk / O.C. TI'abpuensan, U.I'. OctpoymoB. — 6-e uzn., crep. — M.:
N3natensckuii ieHTp «Akagemus», 2018 .

s npenooasamerts

e @epnepanbHbli 3akoH 0T 29.12.2012 Ne 273-®3 «0O0 oOpa3zoBaHuu B
Poccuiickoit @enepauun» (B pen. peaepaibHbix 3akoHOB 0T 07.05.2013 Ne 99-
@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne
203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Neo
15-®@3, ot 05.05.2014 No 84-d3, ot 27.05.2014 No 135-®3, ot 04.06.2014
Nel48-®3, ¢ wu3mMeHeHus MU, BHeCeHHbIMM DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3).

o [Ipukaz Muno6puayku Poccum ot 17.05.2012 Ne 413 «O6 yTBepkaeHUH
(denepabHOrO0 TrOCYJapCTBEHHOrO OOpa30BATENbHOTO CTaHAApTa CPEIHEro
(nomHoro) oOmero oOpa3zoBaHus» (3apeructpupoBan B  Muniocte PO
07.06.2012 Ne 24480).

e [Ipukaz MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuH
usmeHenuit B Ilpuka3 MunuctepcTBa o0pa3oBaHusi U Hayku Poccuiickoi
Oenepanuu ot 17 mas 2012 1. No 413 «O06 yrtBepxkaeHun ¢eaepanabHOro
roCy/1apCTBEHHOI'O0 00pa30BaTEIBHOIO CTaHApTa CPEAHETO (TIOJHOT0) O0LIEro
00pa3oBaHU.

e [lucemo JlemapramMeHTa TOCYJAapCTBEHHOW TMOJUTHUKH B cdepe MOArOTOBKH
pabounx kaapoB u JIIO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanum 1no opraHu3aliy noyyde-Husi CpeAHEero ooero oopa3oBaHus
B IIpeieliax  OCBOGHMS  OOpa3oBaTelbHBIX  IPOrpaMM  CPEIHETrO
Mpo(eCCHOHATIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHUs €
y4eToM TpeOoBaHU (enepanbHbBIX TOCYAApCTBEHHBIX 00pa30BaTENIbHbBIX
CTaHJAAPTOB U TIOJMydyaeMod Tpodeccuu WIH CIENUaTbHOCTH CPETHETO
po(heCCUOHATILHOTO 00pa30BaHUSY.

e Koncrurynus Poccuiickoit @enepammu 1993 r. (mocienHss peaakiys).

o T[abpuensu O.C., JIpicoBa I'.I'. Xumus B Tecrax, 3ajayax U YIPOKHCHHSIX:
yueOHOe mocobue nis  YYpeXKICHHH cpeaHero mnpodecCHuOHaIbHOrO
obpazoBanus- M.: M3narenbckuii neHTp «Akagemusy» , 2014.- 224 c.

JlonoJIHUTEIbHAS JJUTEpPaTypa
Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuii U CHeruaTbHOCTEeH €CTECTBEHHOHAYYHOTO MpOoduisi: y4eOHUK JJI CTY/.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2014.
Labpuensn  O. C., Ocmpoymos M. I Xumms gmus  npodeccwit  u
CHEIUAIBbHOCTEH  COIMAIbHO-3KOHOMHUYECKOTO W TYMaHHTApHOTO  TPOQHIICH:
y4eOHUK JUIsl CTYI. yupexaeHuil cpen. mpod. obpazoBanus. — M., 2014.



Nabpuensn O.C. Xumusa s npodeccuil M CHEHUAIBHOCTEH TEXHUYECKOTrO
npoduns: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6-¢ u3zm., crep. — M.:
N3parenbckuil HeHTp «Akanemus», 2013. — 256 c.

Epoxun IO. M., Kosanesa M. b. Xumus nis npodeccuil W CHenuaibHOCTEH
TEXHUYECKOTO W ECTECTBEHHOHAy4yHOro mnpoduied: y4eOHMK Il CTYA.
yUpexXJIeHUN cpen. mpod. obOpaszoBanus. — M., 2014.

Epoxun FO. M. Xumusi: 3agauu W yhOpakHEeHUs: ydeO. mocoOue s CTYA.
yupexaeHuit cpea. mpod. odpazosanus. — M., 2014.

HNHuTepHer-pecypcesl
- T'abpuenssa O.C. Xumust 1yia npodeccuid  CHEIUaTbHOCTeH TEXHUYECKOTO
npodwist: yuebuuk / O.C. I'abpuensia, U.I'. OctpoymoB. — 4-e usa., crep. — M.:
N3narensckuii eHTp «Axagemusy», 2017. — 272 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.,/[{lopogheesa H. M. TlpakTukym:
yaeb. rmocobue I CTyA. yupexaeHuil cpea. mpod. obpazoBanus. — M., 2013.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-0-s-gabrielyana.html

Epoxun FO. M., Kosanesa M. b. Xumus 1 mnpodeccuid M ClIEeHHATbHOCTEN
TEXHUYECKOTO W EeCTECTBEHHOHAy4YHOTo  Tpodwiiei: ydyeOHWK IS CTYI.
YUpexKICHUN Cpel. npod. oOpazoBanuss. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsJBRakdwbW5xVmIzQ3M/view

Epoxun FO. M. Xumusi: 3agaum W yhopaxHeHus:: yueO. mnocoOue sl CTY/I.
yupexaeHuil cpen. npod. odpazoanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view
www.alhimikov.net (O6pa3oBaTeabHbIi CANT TSl KOJIHHUKOB).
http://www.chem.msu.su/rus/elibrary/ (snekTpoHHast OUOIHOTEKA 1O XUMHH )
http://chemistry-chemists.com/ (31eKTpOHHBIH KypHaT « XUMUKH ¥ XHMHUSD) )
http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-Y4eOHUK)

http://hemi.wallst.ru/ (OGpa3oBaTeNbHbIN CANT )15 IIKOJIBHUKOB U CTYICHTOB)
http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepaibHbIil 3aKOH
oT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit @enepanumn» )
http://base.garant.ru/70188902/ ( Ilpuka3 Munoopuayku Poccun ot 17.05.2012 No
413 «O06 ytBepxkaeHUH (henepaibHOro roCy1apCTBEHHOT0 00Pa30BaTEIHLHOTO
CTaHJapTa cpeaHero (IoJIHOro) ooIero oopa3oBaHus» )
http://base.garant.ru/70866626/ ( Ilpuka3 Munoopuayku Poccun ot 29.12.2014 No
1645 «O BHecenuu uzmenenuit B [Ipuka3 MunuctepcTBa 00pa3oBaHusi U HAYKU
Poccutickoii @eaepanmu ot 17.05.2012 Ne 413 “O6 yTBepxkaeHun GeaepaabHOro
roCyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa CpeHero (TIOJIHOTO) O0IIEero
oOpazoBaHus’™» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L


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/

AW&N=178285&rnd=0.47311589198167914#06465699224871486 (ITuicbmo
JlenaprameHTa rocyJapCTBEHHOM MOJUTUKU B cpepe MOArOTOBKU paboyux KajpoB U
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PexoMeHnnanuu mo
OpraHu3allMy MOJTYYEHUsI CPEHETO 00IIero o0pa3oBaHus B Mpeeiax OCBOCHUS
00pa3oBaTeNbHBIX IPOTrpaMM CpeIHETO MPOoGeCcCHOHAIBHOIO0 00pa3oBaHus Ha O6a3e
OCHOBHOTO 00111eT0 00pa30oBaHus ¢ y4eTOM TpeboBaHuM (henepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4aeMOM MPOPECcCuu Win
CHEIUAIBLHOCTH CPEAHETO MPO(eCcCHOHATEHOTO 00pa30BaHMUS )
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