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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydaeOHas JTUCHUILINHA OVI.10 «Xumus»
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIE3HOOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooOiero oOpa3oBaHUs B
npenenax OCBOEHHUS OCHOBHOM MpodecCHoHaTbHONW 00pa3oBaTeNbHON MpOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 00pa3oOBaHMS MPH MOIATOTOBKE
KBATH(UITUPOBAHHBIX pa00OYHX U CITYKAIIHX.

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

1. (dbopMmHpoBaHrE y 00yYarOIUMXCsl YMEHUSI OLEHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. dopMupoBaHHE y OO0YyYaroOImMXCS LEIOCTHOTO IMPENCTABICHUS O

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

3. pazBuTHEe y OOydYaloIMXCsl YMEHUHA paszaudath (axkTel U
OLICHKM, CpaBHMBAThb OLICHOYHBIC BBIBOJABI, BHAECTbH HX CBS3b C
KPDUTEPHUSIMA OLEHOK M CBA3b KPHUTEPHEB C ONPEACICHHOM CUCTEMOU
LIEHHOCTEH, POpMyIHpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

4, npuoOpeTeHune 00y4arIUMHCs ombITa  Pa3HOOOpPa3HOM
JEeSATEIbHOCTH, MO3HAHUA U CaMOITO3HAHUA; KJIIOYEBBIX HABBIKOB, MMEIOIIMX
YHUBEPCAIbHOE 3HAYEHHUE [UJISl PAa3JIMYHBIX BUAOB JAESATENBHOCTU (HABBIKOB
peuieHust MmpoOieM, TPUHATUS PEIICHHWM, MOWCKa, aHaliv3a U 00paboTKu
uHpopMaluy,  KOMMYHHUKATHBHBIX  HABBIKOB, HAaBBIKOB  H3MEpEHUil,
COTPYIHHYECTBA, 0€e301MacHOTo oOparteHus C
BELECTBAMH B ITIOBCEIHEBHOM KU3HN).

B pabGouyro mporpaMMy  BKJIIOYEHO  COJAEpXaHHE, HalpaBlICHHOE  Ha
dbopMUpOoBaHHE Yy CTYIEHTOB KOMIIETEHIIMH, HEOOXOIMMBIX AJisi Ka4eCTBEHHOI'O
ocBoenusi OIIOIT CIIO na 6a3e oCHOBHOro 00IIEro O0Opa3oBaHMs C IMOJIYYEHHUEM
cpenHero oo6imero o0pa3oBaHMs; MPOrPaMMbl IMOATOTOBKH KBaJTU(UIMPOBAHHBIX
pabouux u cinyxamux (IITIKPC).

1.1.001mas xapakTepucTuKa y4e0HO TUCHUIINHBI « XUMHUS»

XuMHUs — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHUH, CBOMCTBAX M
MPEBPALICHHUAX, 3HAYCHHUM XUMHYECKHMX BEIICCTB, MaTepPHAIOB W TPOIECCOB B
MIPAKTUIECKON JACSITeTLHOCTH YEIIOBEKA.

Conepsxanne obmeodpazoBarenbHol yueOHOM quctumnHbl OY 1. 10 «Xumus»
HAIPABJICHO HA YCBOSHUE OOYYAIOIIMMHKCS OCHOBHBIX ITOHSATHH, 3aKOHOB M TEOPUI
XVMHH, OBJIQJICHNEC YMCHUSMH HAOIIOAaTh XHWMWYCCKUE SIBJICHUS, IPOBOJIHTH



XUMUYECKUN IKCTIEPUMEHT, MPOU3BOAUTH PAcueThl HA OCHOBE XUMHUUYECKHX (hopmy
BEILIECTB U YPABHEHUIN XUMHUUYECKUX PEAKIIUM.

B npouiecce u3ydenuss XuMuu y o0ydaroluuxcsi pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl U WHTEJUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM
NpUOOPETEeHUHN 3HAHUM MO XUMHUHU B COOTBETCTBUU C BO3HUKAIOMIMMH KU3HEHHBIMU
npoOieMamMu, BOCHUTBHIBAETCS OEpeXKHOE OTHOIICHHWS K TPUpPOJE, MOHUMAaHHE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYNPEXKICHUS SBICHUN, HAHOCSIINX
BpeJl 3M0pOBBI0 M OKpyxkaromehd cperae. OHM OCBaMBalOT MPUEMBI TPAMOTHOTO,
0€30macHOT0 UCIIOIL30BAHUS XUMUYCCKUX BEIICCTB M MAaTEPHAIOB, TPUMEHSIEMBIX B
OBITY, CETLCKOM XO3SMCTBE M Ha MPOU3BOICTBE.

[Ipu cTpyKTypupoBaHUU coepxaHHs oOmeo0pa3oBaTenbHON  y4eOHOM
TUCITUTUIMHBL 1T TEXHWKyMa, YYUThIBAIACh OOBEKTHBHAS  PEATBHOCTh —
HEOOJBIION 00bEM YacoB, OTMYIICHHBIX HAa HW3YYCHHE XUMHUU W CTPEMIICHHC
MaKCUMaJbHO COOTBETCTBOBATh UJACSIM pa3BuBaromero ooOydenus. I[lostomy
TEOPETHUYECKHE  BOMPOCHI ~ MAaKCHMalbHO CMENICHbl K  Hayaly  HM3y4YeHHUs
JUCIUIUIMHBL, C  Te€M, 4YTOOBl  MOCHEAyIIMA  (DaKTUYECKUi MaTepual
paccMaTpHuBajICs HA OCHOBE M3YUYEHHBIX TCOPHUH.

Peanuzanus NeyKTUBHOTO TOJAXO0Ja K HW3YYEHUIO XUMHUHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBIIUICHUS, KaK aHajdu3 U CHUHTE3,
00001IeHe ¥ KOHKpETU3allusi, CpaBHEHHWE U AaHaJOTus, CHUCTEMaTu3alus u
KJ1accuukanus u Jip.

N3yuenne mucuummael OY/.10 «Xumus» B TEXHUKYME, HMEET  CBOM

OCOOEHHOCTH B 3aBUCUMOCTH OT Hpo(uiisi NpoPecCHOHAIBHOIO 00pa3oBaHus. ITO
BBEIPKACTCS B COJACpKAaHWUU OOYYCHHS, KOJIMYECTBE UYACOB, BBIACIIEMBIX Ha
M3Y4YCHUE OTACIBHBIX TEM TMPOTPAMMBI, TIIyOMHE WX OCBOCHHUS OOYYAIOIIMMHUCS B
oObeMe W  XapakTepe  NPAKTUYCCKUX  3aHATHN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSTEIIbHON paOOThI CTYICHTOB.
IIpu ocBoenun  mpodeccun 23.01.09 «MamMHUCT JOKOMOTHBA» TEXHUUYECKOTO
npoduist npodecCHOHATBLHOTO 00pa30BaHUsl XUMHUS U3ydaeTcs Oosiee yriayOsiaeHo
KaKk mpoduibHas ydeOHas naucuuiinHa. Crnenuduka W3yYeHUS XUMUU TIpH
oBiaacHun npodeccun 23.01.09 «MammHUCT JTOKOMOTHBA» OTPaKEHA B KaxKIOi
teme pasnena «Copepkanue ydeOHON AUCIUIUIMHBIY B pyOpuke «lIpodunbHbie u
PO(eCCUOHATIEHO 3HAYUMBIE DJIEMEHTHI COJICPIKAHHSI.

DTOT KOMIIOHEHT pealM3yeTcsl TP HHAWNBUAYATHLHOH CaMOCTOSTEIBHOU
paboTe oOy4yaromuxcs (HanmucaHuu pedepaTtoB, MOATOTOBKE COOOIICHUM, 3alUTe
MPOEKTOB), B TMpolecce ydyeOHOU NeSATEeIbHOCTU (il PYKOBOJICTBOM
npenojaBaresis  (BBIMOJHEHUH XHUMHYECKOTO JIKCIIEPUMEHTa —  JJAOOpaTOPHBIX
OMBITOB W  TPAKTHYCCKUX  pabOT, pEHICHUH  MPAKTUKO-OPHUCHTHUPOBAHHBIX
pacueTHbIX 3a7a4  T. I.).

B mpomecce wu3ydeHus XUMHH TEOPETUYECKHE CBEICHUS JOTMOIHSIIOTCS
JEMOHCTPAIUSAMH, JA0OPATOPHBIMU OMBITAMA W TMPAKTUYECKUMH  3aHATHSIMH.
3HAUUTETFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCThH (DOPMHUPOBATH y 00YUAIONIUXCSl CIEIUATbHBIE MPEAMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBITIOJHITH TPOCTHIE XUMHYECKUE OIBITHI, YYHUThH
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0e30macHOMYy ¥ JKOJOTMYECKHM TIpaMOTHOMY OOpAaIlleHHI0 C BEIIECTBAMH,
MaTepHallaMU U MpolieccaMu B OBITY U Ha IPOU3BOCTBE.

Jlist opraHu3alud BHEAYIUTOPHOW CaMOCTOATENbHON pabOThl CTYJEHTOB,
oBiaaeBaommx npodeccuert 23.01.09 «MamHUCT JTOKOMOTHBAY», MPEACTaBICH
IpPUMEPHBIN NIepeueHb pedepaToB (TOKIAA0B), UHANBUIYATBHBIX POEKTOB.

B nponecce uzyuenuss nucuurmuabl OY .10 «Xumus» BaxHO (OpMUPOBATH
MH(GOPMAIIMOHHYI0O KOMIIETEHTHOCTh oOyuwaromuxcsi. [loaromy mnpu opraHnusanuu
CaMOCTOSITENIbHOM PadOThl HEOOXOIMMO aKIIEHTUPOBATh BHUMAHUE OOYYArOMIMXCS
Ha TIoMCcKe HWHPOpPMANWK B CpEACTBaX MaccMmenwa, VHTepHeTe, ydeOHOU U
CHeuaIbHOM JUTEPATYPE C COOTBETCTBYIOIINM odopmMIIeHHEM u
MIPEICTABICHUEM PE3YJIbTATOB.

Nzyuenune ob6mieoOpazoBaTenbHoit yueOHOU muctuiuinabl OY]I.10 «Xumus»
3aBepllaeTcsd MoJABEACHUEM HTOroB B (opme auddepeHInpOBaHHOTO 3adera B
paMKax MPOMEXKYTOUYHOW aTTeCTalluh CTyAeHTOB B mpouecce ocBoeHus OIIOIT
CIIO c¢ mnonyyeHHWeM CpemHero oO0mIero oO0pa3oBaHUs; MPOrpPaMMBbl MOATOTOBKU
KB (UIMpoBaHHbIX padounx u ciyxamux ([IIKPC.)

1.2.MecTo0 y4eOHOM NTMCHUIIMHBI B Y4e0HOM ILIaHe

VYuebnas aucrumirHa OY /.10 «Xumus» sSBISETCS Y4EOHBIM MPEIMETOM IIO
BBIOOpY M3 00s3aTeNibHOM mpeaMeTHol obmactu «EctecTtBeHHble Haykm»y OI'OC
cpeaHero ooOiiero oOpa3oBaHUS.

B texnukyme yuebHas aucummivHa @ OVY.10 «Xumus» wuzyyaercs B
obmeoOpazoBarenbHoM 1ukiae ydeoHoro OIIOIT CIIO Ha 06a3e OCHOBHOIO
obmiero o0Opa3zoBaHusl ¢ MoyuyeHHueM cpennero ooimiero oopazoanus (IITTKPC).

B yueOnbix mnanax ITIIKPC mecro yueOnoi mucumminabl OY .10 «Xumus»
— B cocTaBe 0011e00pa3oBaTebHBIX Y4YEOHBIX JUCIUIUIMH TIO0  BBIOOpY,
hopMHUpYyEMBIX B3 0053aTeNBHBIX MpeaAMeTHBIX obsacteit ®I'OC cpemnero oOiero
obOpa3oBaHus, TSt npodeccun  23.01.09 «MamuHUCT JTOKOMOTHBa» Kak
npoduiibHas ydeOHasi TUCIHUIUINHA MPOPECCUOHAIIBHOTO 00pa30BaHMsl.

1.3.Pe3yabTaThl 0OCBOCHUN Y4eOHOM IMCUMIINHBI

OcBoenne  comepkanust  yueOHoil — gucuumuinabel OY/[.10  «Xumusy,
o0ecreynBaeT JOCTHKEHHE CTYIACHTAMH CIEAYIOIINX Pe3yJIbTATOB:

JIUYHOCIMHBIX:

- YyBCTBO TOPJIOCTH W YBKEHHUS K UCTOPUH U JOCTHKCHHSIM OTEUYECTBEHHOM
XUMHYECKON HayKW; XHWMHUYECKH TPAMOTHOE TIOBEAEHHE B MPO(HEeCcCHOHATHLHON
ACSITEIPHOCTH W B OBITY Tpu OOpalleHUHd C XUMHUYECKHMH BEIICCTBAMH,
MaTepuagaMH U MPoLeccaMu;

- TOTOBHOCTh K MPOJOKEHHIO OOpa3oBaHUs U TOBBIINICHUSA KBaTU(UKAIMH
B M30paHHOI NMpodeccuOHANBbHON NEeATEeNbHOCTH U OOBbEKTHUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHLIUH B 3TOM;



- YMEHHUE HCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOM XWMHUYECKOM HAyKH H
XUMHUYECKUX TEXHOJIOTMA JIJIsl TOBBILIEHHS] COOCTBEHHOIO HHTEJUIEKTYaJIbHOIO
pa3BUTHUS B BEIOpaHHON IPO(ECCUOHATIBHON JESATENIbHOCTH;

MemanpeomMemHuuix :

- WCIOJIb30BAaHUE PpA3JIMYHBIX BHUJOB I[IO3HABATEIbHOM JIEATENBHOCTH U
OCHOBHBIX MHTEJUIEKTyaJIbHbIX oONepanuil (IIOCTAaHOBKM 3aiauyd, (pOpMyIHMpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUS, 0000IIEHNS, CUCTEMATU3allU1, BbISIBICHUS
MPUYMHHO-CJICICTBEHHBIX CBsI3€H, MOHUCKAa aHAJOroB, (HOPMYIMPOBAHHS BHIBOJIOB)
JUIA pelleHUs] TOCTaBJICHHOW 3a7aud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmrOIeHUs, HAYYHOIO JKCIEPUMEHTA) [UIsl H3Yy4YEHHsS pa3JIMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB W MPOIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIUMOCTH
CTaJIKUBATHCS B Mpo(hecCHOHAIBHOU cdepe;

- WCHOJB30BAaHUE PA3JIUYHBIX HMCTOYHHUKOB JUIS TIONYyYEHHUS XUMHUYECKOU
uH(pOpMallUK, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJi JOCTHXKEHUS XOPOLIMX
pe3yJIbTaTOB B MPOQPECCUOHANTBHOM Chepe;

npeomemHulx:

- cOPMHUPOBAHHOCTh MPEJCTABICHUNH O MECTEe XHMHHU B COBPEMEHHOM
HAayYyHOM KapTHMHE MHpa; MOHUMAaHUE pOJM XUMHUU B (OPMHUPOBAHMU KpYyrosopa
U (YHKIHOHAIbHON IPaMOTHOCTH YEJIOBEKA I PEILICHUS IPAKTUUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIIOJIATAIOIMIMMU XHUMUYECKUMHU TMOHATHAMH, TEOPHUIMU,
3aKOHaMH ¥  3aKOHOMEPHOCTSIMH;  yBEPEHHOE  MOJBh30BAaHHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HCIOJIb3yEeMBIMU B
XUMHH: HAONIOJICHUEM, ONHCAHHEM, W3MEPEHHEM, OJKCIEPUMEHTOM; yMEHHE
00pabaTeIBaTh, OOBACHATD PE3YNbTAThl MPOBEACHHBIX OMBITOB W JENaTh BBIBOBI;
TOTOBHOCTh W CIHOCOOHOCTh MPHUMEHSITh METOJIbI TMO3HAHUS TPHU PEHICHUU
MPAKTUYECKUX 3a]1ay;

- c(OpMHUPOBAHHOCTh ~yYMEHMsI  JaBaTb  KOJMYECTBEHHbIE  OLEHKU U
MPOU3BOJUTH PACUEThI 10 XUMUYECKUM (HOPMYJIaM U YpaBHEHUSIM;

- BIQJCHME TMpaBWIAMHU TEXHUKUM O€30MaCHOCTH TMPU  HCIOJIb30BAHUU
XUMHUYECKUX BEILECTB;

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

- c(hopMHpPOBAaHHOCTH  CHUCTEMBbl 3HaHWUH 00 OOIMMUX  XUMHUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX;

- cOpMUPOBAHHOCTh YMEHUU WCCIEAOBAaTh CBOWCTBA HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHWUS XUMHYECKHX
peaxiuii, MporHO3UPOBATH BO3MOKHOCTh UX OCYIIIECTBIICHUSI,

- BIIAQJICHWE YMEHHUSMH BBIJBUTATh THUIIOTE3bl HA OCHOBE 3HAHWUH O COCTaBe,
CTPOCHHM BEUIeCTBA W OCHOBHBIX XHMHYECKMX 3aKOHaX, IPOBEpPATh HX
AKCIIEPUMEHTAIbHO, (OPMYIIUPYS LETb UCCIAEAOBAHNUS;

- BJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOZICHHEM TpaBHi Oe30macHoil paboThI



C BEIIECTBaMU M J1a0OpaTOPHBIM O00OOpyHOBaHUEM; CPOPMHUPOBAHHOCTH YMEHUH
OIHMCaHUs, aHAJIN3a U OLIEHKHU JOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

- c(hopMHPOBAHHOCTH YMEHUI IPOrHO3UPOBATh, AHAJIM3UPOBATh U OLIEHUBATH C
HO3UIHMM 9KOJOTMYECKON O€30IMaCHOCTH MOCIEACTBUS OBITOBON U POU3BOACTBEHHON
JEeSITEIbHOCTH YEJIOBEKA, CBA3AHHOM C NepepadOTKOMN BEIIECTB.

CryneHT, OCBOMBIIMN O0pa30BaTeIbHYIO MpOrpaMMmy, JOJDKEH 00J1agaTh
CIeAYIOIIMMHU 00IMMHU KoMmneTeHusamu (panee - OK):

OK 1. [TorumaTh CyIIHOCTh U COLMAIBbHYIO 3HAUMMOCTh Oynyiel mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO JESITEIBHOCTb, UCXOAS U3 LEIU H
CIOCOOOB €€ TIOCTUKEHUS, ONPEAECIICHHBIX PYKOBOJAUTEIIEM.

OK 3. AHanu3upoBaTh padOYyl0 CHUTYalMIO, OCYIIECTBISATH TEKYIIUH H
UTOTOBBI KOHTPOJb, OLUEHKY U KOPPEKIUI0 COOCTBEHHOW JE€ATEIbHOCTH, HECTU
OTBETCTBEHHOCTb 3a PE3YJIbTAaThl CBOEH padOTHI.

OK 4. OcymiecTBisaTh MOUCK MHPOpMALIUU, HEOOX0AUMON i1 3G HEKTUBHOTO
BBITIOJTHEHUSI PO ECCUOHANBHBIX 3a/1a4.

OK 5. Hcnonb3oBarb MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npohecCuoHaNbHOM eATENbHOCTH.

OK 6. Paborate B koMaHle, d((PEKTUBHO O0OIIATHCS C  KOJUJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 7. HMcnonHsATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHCJE C NPUMEHEHHEM
MOJIYYEHHBIX PO(ECCHOHATBHBIX 3HAHUH (1151 FOHOIIEH ).

2.Conep:xanne y4eOHOM TUCHMUILIMHBI
BBenenue

Hayunble wmeTOapl TO3HAHWS BEIIECTB W XWMHUYECKUX sIBICHUU. Poiib
JKCIIEPUMEHTA W TEOPUM B XUMHUU. MoAenupoBaHHE XHWMHUYECKUX IMPOLECCOB.
3HaueHue xumuu npu ocBoeHuH mnpodeccun 23.01.09 «MammHUCT JTOKOMOTHUBA
poQeCCHOHAIEHOTO 00pa30BaHUsI.

2.1. O0masi ¥ HeOpraHU4eCcKass XuMHUA
2.1.1. OcHOBHbIE IOHATHUS U 3aKOHbI XUMHHU

OcHoBHBIE mOHATHS XuMHH. BemectBo. Atom. Momekyna. XuUMUYECKUAN
aneMeHT. Asotponus. IlpocThie W ciloXHBIE BemiecTBa. KadecTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB BEIIECTB.  XMUMHUYECKHME  3HAKM U (HOPMYJIBL.
OTHOCHUTENBHBIE aTOMHAsI M MOJIEKYJIApHasi Macchl. KonuecTBO BeleCTBa.

OcHoBHBbIC 3aKOHBI XUMHMH. CTexuoMeTpHs. 3aKOH COXPAHEHHS MacChl
BENIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOW CTPYKTYpPhI. 3aKOH
ABOTaApO U CJIEACTBUS U3 HETO.

PacuerHbie 3amaum Ha HAXOXKIEHHUE OTHOCUTEIIBHOM MOJIEKYJISPHOW MACCHI,
ONPEAEICHUE MAaCCOBOM JOJIM XUMUYECKUX 3JIEMEHTOB B CII0KHOM BEIIECTBE.

Jemoncmpayuu

Mojaenn aTOMOB XMMHUYECKUX 3JIEMEHTOB.

Mopgenu MOJIEKYJl TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE U
Crroapra—Dbpurneba).



Komnnexiys mpocThIX U CIIOKHBIX BEIIECTB.

HekoTopsie BemecTBa KOIUIECTBOM | MOJIB.

Moiens MOJISIPHOTO 00heMa ra3oB.

Annorponust pochopa, Kuciaoposa, 0JI0Ba.

Ilpogunvnvie u npogpeccuonanvno 3nHauumvle INeMeHmbl COOEPHCAHUA.
AnnorporniHble MoauduKanuu yriepoja (aimas, rpadurt), Kuciopojaa (KHUCIOPO/I,
030H), oyioBa (cepoe u Oenoe o0Ji0BO). [loHATHE O XHMHUYECKOW TEXHOJOTHH,
OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

2.1.2. llepuoanueckuii 3akoH u [lepuoanueckasi cucreMa XuMHYECKHX

3jieMeHTOB /I.MU.MeHaesieeBa U cTpoeHHEe aTOMA

[Tepnomnueckuii 3akoH J[.M.MengeneeBa. Otkpeituie J[. WM. MenaeneeBbim
[lepuonnueckoro 3akoHa. Ilepuoamueckuii 3akoH B (opmynupoBke [ H.
Menpeneena.

[lepuonuueckass Tabnuna XUMHYECKHX  DJIEMEHTOB —  rpaduyeckoe
OTOOpaKEHHUE TMEPUOIUYECKOTO 3akoHa. CTpyKTypa NEpHOIUYECKON TaOJHIIBL:
MepHOJIbI (MaJible ¥ OOJIbINNE), TPYNIHI (TJIaBHAS U TOOOYHAs).

Crpoenne aroma u Ilepuoanveckmii 3akon [I. . MenpgeaeeBa. AToM —
CloXHas yactuia. Aapo (IpOoTOHBI W HEUTPOHBI) U DJIEKTPOHHAs 000J0YKA.
N3otonel. CTpoeHuE HIEKTPOHHBIX  O00OJOYEK AaTOMOB  JJIEMEHTOB  MaJIbIX
nepuofoB. (OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 00O0JOYEK aTOMOB 3JIEMEHTOB
OOJIBIIINX MEPUOJIOB (MEPEXOAHBIX dJIeMEeHTOB). [lonsaTue 006 opOutansx. s-, p- u d-
opOuTanu. DJIEKTPOHHbIE KOH(PUTYpAIIMM AaTOMOB XMMHWYECKHUX JJIEMEHTOB.

CoBpemennas  popmynupoBka  I[lepuoguueckoro  3akoHa.  3HauCHHE
[lepnogmueckoro 3akoHa U llepuoanueckoi CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. MengeneeBa sl pa3BUTHS HAyKU M IOHUMAHUSI XUMHUYECKOW KAPTUHBI MUPA.

Jlemoncmpavyuu

Pazmuunbie ¢dopmbr [leprogudeckoil cuCTeMbl XUMUYECKUX 3JeMEHTOB /Jl.
N. Menneneesa.

Jlunamuyeckue Tabiuibl 1)1t MojienupoBanus [leproanueckoi CUCTEMBI.

DJIeKTpU3aLus TEA U UX B3aUMOJICHCTBUE.

JlabopamopHnulit onvim

1. MonenupoBanue  moctpoeHus  [lepuogmdeckoit — TaOIMIIBI
XUMHUYECKUX DJIEMEHTOB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbBL COOEPIHCAHUA.
PaanoaktuBHOCTh. VcCHonb30BaHME paAMOAKTUBHBIX H30TOMOB B TEXHUYECKUX
neynsix. PEHTreHOBCKOE MBIIyYEHHME M €ro HCHOJIb30BAaHUE B TEXHUKE U
MEIUIHE. MogenupoBanue  Kak METOJ NPOTHO3UPOBAHUSA CHUTyallMHd Ha
MIPOM3BO/ICTBE.

2.1.3. CTpoeHne BelecTBa

HNonnasi xumMuueckas cBsi3b. KaTumoHpl, mx oOpa3oBaHHE€ U3 aTOMOB B
pe3ynbTaTe mpolecca OKHUCICHHsS. AHWOHBI, WX O0O0pa3oBaHWE W3 aTOMOB B
pe3yJibTaTe MNpoILEecca BOCCTAHOBJIEHHUS. IOHHAs CBSA3b KaK CBS3b MEXKAY KATUOHAMHU
Y aHUOHAMM 32 CUET AJIEKTPOCTATUYECKOTO NpuTskeHus. Kiaccudukanys MOHOB:
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M0  COCTaBy, 3HAKy 3apsga, HAIWYUIO THApPATHOW oOomouku. HoHHBIE
KpUCTAININYECKUE permieTKU. CBOMCTBA BEIIECTB C MOHHBIM THUIIOM KPHCTAJUINYECKOM
pPELIETKH.

KoBanentHasi xummyeckasi cBfi3b. MexaHu3m o00pa3oBaHHsl KOBaJIEHTHOM
cBs3u  (OOMEHHBIM W JIOHOPHO-aKUENTOPHBINA).  DIIEKTPOOTPULIATETHLHOCTD.
KoBanenTHele moyisipHas U HemoysipHas CBs3U. KpaTHOCTh KOBAJIEHTHOW CBS3H.
MonekynsipHple ¥ aTOMHBIE KpPUCTAUIMYECKHE pemeTku. CBONCTBa BELIECTB C
MOJIEKYJIIPHBIMU U aTOMHBIMU KPUCTAUIMYECKUMU PEIIETKAMH.

Merannueckas cBsaA3b. Merauimueckas KpUCTAUIMYECKas pelmerka |
METAJIMYEeCKass XuMru4yecKas cBsi3b. OU3NYECKUE CBOMCTBA METAJUIOB.

ArperaTtHbie COCTOSIHMS BelleCTB U BOJAOPOAHAsI CBsA3b. TBepioe, )KUIKOE U
razoo0pa3Hoe cocTOssHMs BemlecTB. llepexox BemiecTBa M3 OAHOIO AarperaTHoro
COCTOSIHUA B Ipyroe. BomopoaHas CBA3b.

Yucreie BemecrBa M cMecu. llonsatue o cmecn BemiecTB. ['oMoreHHesle u
rereporeHHble cMecu. CocTtaB cMmeceil: oObeMHasi U MaccoBasi JI0JIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIs1 IPUMECEN.

JMucnepcubie cucrtembl. [lonsTue o aucnepcHoi cucreme. ucnepcHas ¢aza u
aucnepcuoHHas cpena. Kmaccudukanmst gucnepcHeix cucreM. llonarue o
KOJUIOMJHBIX CUCTEMAX.

Jemoncmpavyuu

Mopenp KpUCTAIIMYECKON PEIIETKH XJIOPUAA HATPUSL.

O6pa3ipl MHHEPAJIOB C HMOHHOM KPHUCTAUIMYECKOM pPENIeTKOW: KaJblIUTa,
rajuTa.

Mopenu KpUCTaUIMYECKUX PEIIETOK «CyXOro Jbaa» (Win #ona), anmasa,
rpadura (Uau KBapua).

[TpuOops! HA KUIKUX KPUCTAIIIAX.

OOpasupl  pa3nUyHBIX  AMCIEPCHBIX  CHUCTEM:  3MYJbCHH, CYCIEH3UM,
a’p030JIeH, TeJIe U 30JIEH.

Koaryssnus.

Cunepesuc.

Oddexr Tunnans.

Jlabopamopnwie onvimaol

1. IlpuroroBieHue cycrneH3un kKapOOHATa KaJbIUs B BOJIE.
2. O3HaKOMJIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

IIpopuiabHble U NPOGeCcCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI COAEPKAHUA.
[TonsspHOCTH CBSI3U M MOASAPHOCTH MOJEKybl. Konaencanus. Tekydects. Bo3ronka.
Kpucrammuzanus. Cydnumanus u necyonuManus. AHoManuu (U3N4EeCKuX CBOMCTB
BoAbl. JKuakue Kpuctamibl. MuHepanbl U TOpHbIE MOPOJbl KaK MPUPOJIHBIE CMECH.
OMyJbCUM W CyCHeH3uH. 30Ju (B TOM uyucle a’po3oiu) u renu. Koarymsumws.
Cunepesuc.

2.1.4. Boaa. PacTBopbl. DJIeKTPOJUTHYECKAS TUCCOIUALIUS

Boaxa. PacrBopsbl. PacrBopenmne. Boma kak pactBopurens. PactBopuMOCTb

BelecTB. HachlllleHHbIE, HEHACBIIIEHHBIE, [TEPECHIIIEHHBIE PACTBOPBI. 3aBUCHUMOCTD
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pPacTBOPUMOCTH Ta30B, >KMJIKOCTEH M TBEPJBIX BELIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

JJIEKTPOJUTHYCCKAA IUCCOUUANUA. OJEKTPOIUTBI U HEIIEKTPOUTHI.
DJIIEKTpOJIUTHYECKasE AUCCOManrsa. MexXxaHu3Mbl 3JEKTPOJIUTHUYECKON TUCCOLUALINN
JUISl BEILIECTB C PA3IUYHBIMM TUIIAMH XHMUYECKOW CBSI3U. ['MIOpaTUpOBaHHBIE U
HETUAPATUPOBaHHbIE HOHBI. CTENEHb ANEKTPOIUTHIECKON qucconnann. CHIIbHBIE U
cinabbie  A7eKTPoJUThl. (OCHOBHBIE TOJOXKEHUS TEOPUU  DIEKTPOJIUTHYECKOU
nucconuanvu. KucimoTel, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOpUMOCTE BelIeCTB B BOJE.

CoOupanue ra3oB METOJOM BBITECHEHUSI BOJIBI.

PacTBopeHnue B BoA€ CEpHOM KUCIIOTHI U COJIEH aMMOHHUSI.

OO6pa3ibl KpUCTALUIOTUAPATOB.

N3roroBieHne TUIICOBOM MOBA3KHU.

HcnpiTanne pacTBOPOB JJIEKTPOJMTOB UM HEAJIEKTPOJIUTOB HA  IPEIMET
JTUCCOLIAALINHY.

3aBUCUMOCTb  CTENEHU  DJJEKTPOJIMTUYECKONW  JMCCOLMALMHA  YKCYCHOM
KHCIIOTBI OT pa30aBlieHUs pacTBOpA.

JIBU>KEeHHE OKpalICHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.

IIpuroroBieHue KECTKOU BOJBI U YCTPAHEHUE €€ KECTKOCTH.

HNonuTsl.

OO0pa3iupl MUHEPAJIbHBIX BOJ PAa3IMYHOTO HA3HAYEHUS.

Ilpakmuueckoe 3anamue

1. Onpenenenue pacTBopa 3aIaHHOM KOHUECHTPALUH.

IpodpunbHbie ¥ NPOPEeCcCHOHAIBHO 3HAYHUMbIC JJIEMEHTBHI COJAEpP/KAHUSA.
PactBopenue kak (Qu3uko-xumuyeckuid mnponecc. TeroBble 3ddexTsl mpu
pactBopeHuu. Kpucraiutormaparsl. Pemenune 3amad Ha  MacCoBYIO — JOJIIO
pacTBOpEHHOrO BelecTsa. [IpuMeHeHrne BOAbI B TEXHMUYECKUX LEnsaX. JKecTKocTh
BOJBl M CHOCOOBI ee ycTpaHeHHs. MuHepaabHbIe BOJBI.

2.1.5. Knaccupukanus HeOpraHm4ecKMX coeJTMHEHUI U UX CBOMCTBA

Kuciaorsl u ux cpoiicTBa. KUCIOTH Kak 3JEKTPOJIMTHI, MX KIACCHU(PUKAIIMS
[0  pa3jMYHbIM MpU3HAKaM. XUMHUUYECKHE CBOWMCTBA KHUCJIOT B CBETE TEOPHUHU
ANEKTPOJIMTUYECKON  TMCCOLIMALUN. OcoOenHoctu B3aMMOJIECHUCTBUS
KOHLIEHTPUPOBAHHONW CEPHOM M a30THOM KUCIOT ¢ MeTajiaMu. OCHOBHBIE CIOCOOBI
ITOJTYYEHHUS KACIIOTHI.

OcHoBaHus n uX cBoiicTBa. OCHOBaHUA KaK 3JEKTPOJIUTHI, UX KIACCU(PUKALIMS
[0 PA3JIMYHBIM MpPU3HAKAM. XHWMHUYECKHUE CBOWCTBA OCHOBAaHUN B CBETE TEOPHUU
ANEKTPOIUTUYECKON TUCCOUMAIMU. Pa3inokeHre HepaCTBOPUMBIX B BOJIE OCHOBAHUIA.
OcHOBHBIE CIOCOOBI TOJTYYEHUS] OCHOBAHUIA.

Comm m ux cpoicrBa. Conu kak »eKTpoinuThl. ConM cpeqHue, KUCIbIE U
OCHOBHBbIE. XMMHYECKHE CBOWCTBA COJIEM B CBETE TEOPHUM DIIECKTPOJIUTUYECKOU
mucconmanyi. CrocoOsl momy4deHus coyeid. [ maponus comneit.

Oxcuabl M ux cBoiictBa. CoseoOpa3ylone U Hecoaeo0pa3yone OKCHIIbL.
OcHoBHbIe, aM(OTEPHBIE U KUCIOTHBIE OKCUbI. 3aBUCHUMOCTh XapaKTepa OKCHJIA OT
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CTENEHU OKHCIEHUS OOpa3yoIIero ero Meramia. XUMUYECKHE CBOKWCTBA OKCHIOB.
[Tomy4yeHne OKCHIOB.

Jlemoncmpayuu

BzanmopericTBue a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMU.

I'openune docdopa u pacTBOpeHHE IPOIYKTa TOPEHUS B BOJIC.

[Tonydenue u cBoiicTBa aMGOTEPHOTO THAPOKCHUA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpaTuMbIi THAPOJIA3 COJICH PA3TMIHOTO THUIIA.

Jlabopamopnvie onvimul

1. HcnpiTanne pacTBOPOB KUCIOT UHIMKATOPAMM.

2. HcnbiTanne pacTBOPOB MIEIOYEN UHAUKATOPAMH.

3. B3anMopaeiicTBHe 11€109€H ¢ COJISIMH.

4, Pa3znosxenne HepaCTBOPUMBIX OCHOBAHUM.

S. B3auMopencTBre KHCIOT € MeETalllaMHM, OKCHJIAMU METAaJUIOB,
OCHOBAaHUSAMU, COJISIMM.

6. BzaumoperncTBre cosel ¢ MeTallslaMu, IPYT C IPYTOM.

7. ['maposn3 coner pa3IuyHoro TUIA.

Ilpogpunvnvie u npogheccuonanvho 3Hauyumvle 3INEMEHMbL COOEPHCAHUA.
[IpaBuna pa30OaBieHUst CepHOM KHUCIOTHI. Mcronb30BaHWE CEpHOM KHUCIOTHI B
IIPOMBINUIEHHOCTH. EnkuMe 1m1enour, WX MCHOJIb30BAHUE B IPOMBIIIICHHOCTH.
["ameHast 1 HeraiieHas U3BECTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ UIic u anedactp,
rurnicopanue. [lonarue o pH pactBopa. Kucimornas, menoynas, HeWTpaiapHas cpena
PacTBOpPOB.

2.1.6. XumMuuecKue peakuuu

Kaaccupuxanus XUMHUYECKHX peakumu. Peakunn COCIMHEHUS,
pasnokeHus, 3aMmelleHus, obmeHa. Karanmutuueckue peaknuu. OOpathmble H
HeoOpaTuMble peakiuu. [ OMOTeHHbIE U TeTepOreHHbIE peaklnu. DK30TePMUUECKUE
U DHAOTEPMHUYECKHE peakiuu. TemmoBoil dS(PPeKT XUMHUYECKUX  PpEeaKIIHil.
TepMoxumMuyeckne ypaBHEHUS.

OKHCIUTEIBbHO-BOCCTAHOBUTENbHbIE  peakuuu. CTeneHb  OKUCIIECHMS.
Oxuciurens W BOCCTaHOBJIEHHME. BoccraHoBuTenb W OKHCIEHHE. MeTton
AIEKTPOHHOIO OanaHca TUISL COCTABJICHHUSI YPAaBHEHHWIl OKHCIUTEIIBHO-
BOCCTAHOBUTEIbHBIX PEAKLIUN.

CxopocTh xXuMHYecKUX peakuui. [[oHATHE 0 CKOPOCTU XUMUYECKUX PEAKIIHIA.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIUN OT pa3IMYHBIX (HDAaKTOPOB: MPHUPOIBI
pearupyromux  BEUIECTB, HUX KOHLEHTpAlUu, TEeMIIepaTypbl, MOBEPXHOCTH
CONPUKOCHOBEHMS U UCIOJIb30BaHUs KaTaIU3aTOPOB.

OopatumocTh XuUMU4Yeckux peakumii. O6paTrmbie 1 HEOOPATUMBIE PEAKIUU.
XHUMHUYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEILIEHHUS.

Jemoncmpayuu

[Tpumepsl HEOOPATUMBIX PEAKIIHMM, UIYIIUX C 00pa30BaHUEM OCalKa, ra3a WM
BOJIBI.

3aBUCUMOCTb CKOPOCTH PEAKLIMU OT MPUPO/IbI pEArMPYIOLINX BEIIECTB.
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B3anMopeiicTBue pacTBOpPOB CEpPHOM KHCJIOTHI C pacTBOpaMu THOCYJb(]aTa
HaTpUs pa3IMYHON KOHLIEHTPAIMU U TEMIIEPATYPHI.

Moienb KUIAIIETO CIIO0S.

3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIIUM OT MPUCYTCTBUS KaTaJIu3aTopa Ha
IpUMEpPE Pa3I0KEHU IEPOKCHIa BOJOpOAa C IOMOIIBIO AUOKCHIA MapraHia u
KaTajiashbl.

Mojienb 3JIeKTpoIu3epa.

Mojienb 3JIEeKTPOIU3HON BaHHBI IS TIOJTYYECHUS aTFOMUAHUSL.

Mojens KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnvie onvimul

1. Peakuus 3amenieHus MM KeJIE30M B paCTBOPE MEIHOTO KyIopoca.

2. Peakuuu, naynime ¢ o0pazoBaHueM Ocajika, ra3a Win BOJbI.

3. 3aBUCUMOCTh CKOPOCTH  B3aUMOJECHCTBUS  COJIIHOM  KHCIIOTBI  C
METAJUIAMU OT UX IIPUPOIBI.

4, 3aBUCHUMOCTh CKOPOCTH B3aMMOJICHCTBUS IIUHKA C COJITHOW KHUCIOTOW OT

€C KOHICHTPAIIUH.

Ilpogpunvnvie u npogheccuonanvho 3Hauyumvle 3INEMEHMbL COOEPHCAHUA.
[lonsitTue 00 »snekTponu3e. OJNEKTPOJIM3 PaACIUIaBOB. OJEKTPOJIU3 PacTBOPOB.
DNEKTPOIINTUYECKOE TMOJydYeHHe  amoMuHMs.  [IpakTMyeckoe  NpUMEHEHHE
anekTponusa.  [anpBaHoruiactuka. [anbBaHocTerus. PaduHupoBaHHMe UBETHBIX
METAJLJIOB.

Karamu3. [T'OMOreHHble # TeTEpOreHHbIE KaTtanu3atopel. [IpomMoTOpBIL.
Karanutnueckue sip1. UTHrHOUTOPEI.

[Ipon3BOACTBO aMMHaKa: ChIpbe, annapaTypa, Hay4YHbIE TPUHIIMIIBL.

2.1.7. MeTra/u1bl 1 HEMETAJLIIbI

Metannabl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpUCTAIOB. Pusnyeckue
cBoiicTBa MetauioB. Kiaccudukanmuss MeTaIOB MO pa3iMyYHbIM IMPU3HAKAM.
XUMUYECKUE CBOMCTBAa METAJJIOB. OIJIEKTPOXUMHUYECKUN Ppsii  HANPSKEHUN
METAJUIOB. MeTamioTepMus.

O6mme cmocoObl moiydyeHHs MeTauioB. [loHsATHE O  METaUTypruu.
[TupomeTaimyprusi, THAPOMETAIUTYPIUsl U dJeKTpomeTautyprus. CriiaBbl YEpHbBIE H
LIBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHusi aroMoB. Hemeramisl — mpocTbie
BEILIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT MX IOJIOXKEHHS B NEPUOIHYECKOMN
cucreMe. OKHCIHUTENBHBIE M  BOCCTAHOBHUTENBHBIE CBOWMCTBA HEMETAJUIOB B
3aBUCHUMOCTH OT UX MOJIOKEHUSA B PANY IEKTPOOTPULIATEIBHOCTH.

Hemoncmpauuu

Konaexuus meTamios.

B3anMozeiicTBue MeTalioB ¢ HemeTaulaMu (kejie3a, MHKAa W AJFOMHHHS C
CEpOM, ATFOMUHUSA C HOIOM, CYpbMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).

I'openne meTamios.

AIOMUHOTEPMUS.
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Konneknus wemeramioB. ['operme HemeramnoB (cepwl, docdhopa, yris).
BriTecHeHre MeHee aKTUBHBIX TaJIOTEHOB U3 PACTBOPOB MX COJiel 0osiee aKTHUBHBIMU
raJioreHamu.

Mopenb TPOMBIIUICHHOW YCTAHOBKU JUJI TPOU3BOJACTBA CEPHOM KHCIIOTHI.
Mopens neun s o0kura u3BecTHsKa. KoJIeKIuu NpoAyKIUN CHIMKATHOU
IIPOMBIIIJIEHHOCTH (cTeka, ¢papdopa, pasHca, IEMEHTa pa3InYHbIX MapoK H JIp.).

Jlabopamopnvie onvimuol

1. 3akanka 1 OTIYCK CTaJIu.

2. O3HaKOMJICHHE CO CTPYKTYpaMHu CEporo u Oeoro yyryHa.

Ilpakmuueckue 3anamusn

1. Pemenune skcriepuMeHTaIbHBIX 3a/1a4.

IIpodpunbubie ¥ NPOPecCHOHAIBHO 3HAYUMbIC JJIEMEHTHI COACpP:KaAHUA.
Koppo3uss MeTaymioB: XUMUYECKas M 3JIEKTPOXUMUYECKAs. 3aBUCUMOCTb CKOPOCTH
KOppO3uu OT YCIOBUH  OKpyxkaromedl cpeasl. Kraccupukauus  kopposuu
METAJJIOB MO pa3iuyHbIM npu3HakaM. CrocoObl 3alUThl METAIJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u ctaiu. [lonydenne HemeTaioB GPaKIIMOHHON NEPETOHKON
KUJKOIO BO3JyXa MW DJJIEKTPOIM30M pacTBOPOB WIHM PACIUIABOB JJIEKTPOJIMTOB.
CunukaTtHasi IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTHI.

2.2. Opranuveckasi XuMus
2.2.1. OcHOBHbIC IOHATHS OPraHUYECKON XUMHMHU U TEOPHUs CTPOCHUA
OPraHuYeCcKMX COeJUHEHU I

IIpeamer opranumyecko xumum. [lpupoaHsle, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BeniecTBa. CpaBHEHHME OpPraHWYECKUX BEIIECTB C
HEOPTaHUYECKUMHU.

BaneHntHOCTh. XHMMHYECKOE CTPOEHHE KaK NOPSAOK COEAUHEHHsS aTOMOB B
MOJIEKYJIBI 10 BaJICHTHOCTH.

Teopusi crpoenusi opranndeckux coeanneHuii A.M.bytiepoBa. OCHOBHbIE
IIOJIOKEHUST TEOPUM XHUMMYECKOIro CTpoeHus. M3omepus u mzoMepbl. XUMHUYECKUE
(GbopMyJIbl U MOJIENTH MOJIEKYJI B OPTaHUUECKON XUMUMU.

Knaccudpukanusi opranuveckux BemecTB. Kiaccudukaiys BemecTB 1o
CTPOCHHIO YIJIEPOJHOTO CKeJleTa U HAIMYMIO (PYHKIIMOHAIBHBIX rpynn. ['omonoru u
romosorusi. Hauana Homenkiatypsl [UPAC.

Knaccupuxauus peakuui B OpraHu4ecKou XMMHH. Peakun
MPUCOEIMHEHUS (TUAPUPOBAHUSA,  TAJIOT€HUPOBAHMS,  TUAPOrajOreHUPOBAHMS,
ruaparanuu). Peaknuu oTiiemieHus (IeruapupoBaHus, AeTUIpOraloreHupOBaHMUs,
nerunpatanun). Peakuuu 3amemienus. Peakuuu nzoMepusaimu.

Hemoncmpauuu

Mopenu MoJIeKyJI TOMOJIOTOB ¥ U30MEPOB OPraHUYECKUX COCTNHEHUM.

KauecTBeHHOE OOHapyxeHHe yriepoja, BOAOpOJa M XJopa B MOJEKyJax
OPTraHUYECKUX COCIUHECHUMN.

Jlabopamopnulit onvim

1. M3rorosieHne Moenen MOJIEKyJl OpraHUYECKUX BEIECTB.
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Ilpogpunvnvie u npogeccuonanvno 3nHauumvie 31eMeHMIbL COOEPHCAHUA.
[Tonatne o cybOctpare u peareHTe. Peaknmu OKHUCICHHS W BOCCTaHOBJICHUS
OPraHUYECKUX BEILIECTB. CpaBHeHue KJaccuduKaIuu COCJIMHEHU I u
KJaccu(pUKaIMd peakiuii B HEOPraHUYECKON M OpraHUuYeCKON XUMUH.

2.2.2. YrJjeBoaopoabl 1 X NPUPOJAHBbIE HCTOYHUKH

AJIKaQHBI: TOMOJIOTHYECKHM psJI, H30MEpUs U HOMEHKJIAaTypa ajKaHOB.
XHUMHUYECKHE CBOMCTBA aJIKaHOB (ME€TaHa, 3TaHa): TOPEHHE, 3aMeIlICHUE, Pa3IOKEHHE,
neruapupoBanue. [IpumMeHeHne alkaHOB Ha OCHOBE CBOCTB.

AJIKeHBbI. DTUJIEH, ero MOJTy4YECHUE (merunpupoBaHrEM JTaHa,
JenoauMepu3anuen nonudTuieHa). ['omonormyeckuii psn, U30MeEpHs,
HOMEHKJIaTypa AJIKEHOB. XHWMHYECKUE CBOICTBA ATUJIEHA! rOpEHue,

KaueCTBEHHbIE  peakiuu  (oOeclBedyMBaHWE OpOMHOM  BOABI M pacTBOpa
NepMaHraHata Kanus), Tujaparauus, noiaumepusauus. [Ipumenenue sTuieHa Ha
OCHOBE CBOWCTB.

/Iunenbl u kayuyku. [IoHATHE O TMEHAX KaK YIIIEBOJAOPOAAX C IBYMsI IBOMHBIMU
cBs3siMu.  CONpsDKEHHblE JTUeHbl. XHUMHYECKHe CBoiicTBa OyragueHa-1,3 u
U30IpeHa: oOecliBeUMBaHWE OpOMHONW BOABI W MOJUMEpHU3AMUS B KAyUyKH.
HarypanbHpiil M cuHTETHUYECKHE KayyyKH. Pe3uHa.

AJKuHBI. AnernneH. XHMHYECKHME ~ CBOMCTBAa  alETWIEHA:  T'OPEHHE,
oOecBeuyrBaHle OPOMHOM BOJbl, NMPUCOECIUHEHHUI XJIOPOBOJAOPOJA U THApaTaLus.
IIpumeHeHne aneTusieHa Ha OCHOBE CBOMCTB. MEXKKIaccoBass HU30MeEpUsS C
aNKaJueHaMHU.

Apenbl. ben3zon. Xumuyeckue CBOMCTBa O€H30Ja: TOpPEHHE, pEaKIuu
3aMmelleHust  (raJloreHupoBaHue, HUTpoBaHue). [IpuMeHeHue OeH30Jla Ha OCHOBE
CBOWCTB.

IIpupoaHbie HMCTOYHUKH  yrjeBoAopoaoB. [IpuponmHselii ra3:  cocras,
IIPUMEHEHUE B KayeCTBE TOIUIMBA.

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

Jlemoncmpavyuu

I'openue MeTaHa, 3TUIIEHA, allETUIICHA.

OTHolIeHHE MeTaHa, OJTWJIEHa, aleTwieHa W OeH30la K pacTBOpam
nepMaHTaHaTa Kajaus 1 OpOMHOU BOJIE.

[Tonyuenne HSTuieHa peaknWed Jeruaparaiuu 3STaHojla, aleTUIeHA —
TUAPOJIM30M KapOuia KaJlbLiusl.

Pa3znoxenue kayuyyka Mpu HarpeBaHUHU, UCIBITAHUE MPOIYKTOB Pa3NIOKECHHS
Ha HENpeaeNbHOCTb.

Komnekmuss obpasznoB Hedhtu u HedrenpoaykroB. Komnekuus «KameHHBIM
YTOJdb U MPOAYKIHUS KOKCOXUMHUYECKOTO MPOU3BOICTBAY.

Jlabopamopnuvie onvimol

1. O3HakOMIJIEHHE C KOJUICKIMEeH oOpasioB HeDTU W TPOIYKTOB €€
nepepadboTKH.

2. O3HaKOMJICHHE C KOJUIEKIIEH KaydyyKoB U oOpa3lamMu U3IeNIui 13
PE3UHBI.

16



Ilpogunvnvie u npogeccuonanvno 3nHauumvie 31€MEHMbL COOEPIHCAHUA.
[IpaBmwio B. B. MapkoBaukoBa. Krnaccudukamus ©u Ha3HaYeHUE KaydyKoB.
Knaccudukanus u Ha3HaueHue pe3uH. Byikanuzanus kaydyyka.

[lonyyenue armeTusieHa NUPOJIU30M MeTaHA M KApOUAHBIM  CIOCOOOM.
Peakiusa  nonmumepusanmu — BUHWIXJIopuzaa.  IlomuBUHMIXIIOpUZA U €TI0
npuMeHeHue. Tpumepu3alus aleTuieHa B OeH301I.

[lonsitue 00 okcTpakuuu. BoccraHoBieHne HUTpPOOEH307da B AHWJIUH.
I'omonornueckuit psg apeHoB. Tosyon. HutpoBanue tonyosa. TpoTwi.

OcCHOBHBIE HaNPaBJICHUS IPOMBILIJIEHHON MTepepabOTKHU MPUPOJIHOTO Ta3a.

[TonyTHbIl HE(DTAHOM a3, ero nepepadoTKa.

[Iporieccel MPOMBINIIIEHHOW TepepalOTKH HE(PTH: KPEKUHT, pUu(GOpMHHT.
OxTaHOBOE YKMCIIO OEH3MHOB U METAHOBOE YMCJIO JU3EJIbHOIO TOIIMBA.

Koxkcoxumuueckoe npon3BOACTBO U €r0 MPOAYKIHS.

2.2.3. Kuciopojacoaep:xamue OpraHudecKue coeIuHeHMsI

Cnuptsl. [lonyuenue 3TaHona OpoKEHUEM TJIIOKO3bI U THIpaTaluell STHIEHA.
['mppokcunpHas rpynma Kak —(yHKUMoHanbHass. lloHATHe o0 mpenenbHbBIX
OJHOATOMHBIX cIuprax. XUMHUYECKHME CBOWCTBA JTAHOJIA: B3aUMOJACHCTBHE C
HaTpUeM, OOpa30BaHHME MPOCTHIX U CIOXKHBIX 3(UPOB, OKHUCIECHUE B aJbACTHUI.
IIpuMeHeHne »5TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS IS
OpraHMU3Ma YeJI0BEeKa U MPEayIPEKICHUE.

I'muuepun  kak MpeacTaBUTENb MHOTOATOMHBIX cnUpTOB. KaudecTBeHHas
peakuus Ha MHOTOaTOMHbIE cupThl. [I[puMeHeHne runepuHa.

®enon. Ousnveckne M XuMUYeckHe cBoiicTBa (eHona. B3aumHoe BnusiHue
aTOMOB B MoOJeKyjde (¢eHosia: B3aUMOJEHCTBUE C THIPOKCUIOM HaTpus H
a3oTHOM kucinoToil. [[puMenenne peronaa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstTue o0  anpaerugax. AJbpJaerujHas Tpynma  Kak
bynkunonansHas. Dopmanberua u ero CBOMCTBA: OKUCJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAaHOBJICHUE B COOTBETCTBYIOUIUN CIUPT.
IlonydeHue anpaeruzioB OKUCICHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMmeHeHue
(dbopMasbaeruia Ha OCHOBE €ro CBOWCTB.

Kap6onoBbie kucijorhl. [lonarue o kapOoOHOBBIX Kuciotax. KapOokcunbHas
rpynna kak ¢yHKIUOHaJdbHas. ['oMonornueckuit psii MpeaesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydyeHune KapOOHOBBIX KHCJIOT OKHCICHHEM allbJeTHIIOB.
XMMHYECKHE CBOMCTBA YKCYCHOM KHCIJIOTBI: OOIlKME CBOMCTBA C MHUHEpAJIbHBIMU
KHCJIOTaMU U peakuus 3Tepudukanuu. [I[puMeHeHrne ykCyCHOM KHCIIOThI HA OCHOBE
CBOWCTB. BpIciIne )XUpHBIE KUCIOTHI

Ha [pUuMepe NAIbMUTHHOBOM U CTEAPUHOBOM.

Caoxnbie 3¢upbl M kupbl. [lonmydeHue CIOXKHBIX 3(PUPOB peakiHen
srepudukanuu. CioxHeie 3QUpbl B pUpoje, Ux 3HaueHue. [I[puMeHeHne CIoKHbIX
2(hHpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxsbsie d¢upsl. Kinaccuduxamus xxupoB. XUMHUECKHE CBOICTBa
KUPOB: TUAPOIU3 U THAPUPOBAHUE KUIAKHUX KUPOB. I[puMeHeHue :KupoB Ha OCHOBE
CBONMCTB. MbLia.
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YriaeBoabl. YrieBoApl, HX KIacCUpHUKaAIUsA: MOHOCAaxapuabl (TIIOKO3a,
bpyKTO32a), TMcaxapuasl (caxapos3a) v Mmojaucaxapuabl (KpaxMall U 1eJII0103a).

I'moko3a —  BEIIECTBO C JABOMCTBEHHOM (YHKIMEH —  allbIeTUIOCIIHPT.
XHWMUYECKHE CBOWCTBA TIJIIOKO3bl: OKHCJICHHME B TJIIOKOHOBYIO  KHCIOTY,
BOCCTaHOBJICHHE B COPOUT, CIUPTOBOE OpokeHue. [IpuMeHenue riitoKo3bl Ha OCHOBE
CBOWCTB.

3HaueHuEe YIJIEBOJOB B KMBOW NPUPOJE W KU3HM uyenoBeka. [loHsaTtue o
peakusax MOJUKOHACHCAMKM W THUAPOJIU3a Ha TMPUMEPE B3aWMOIPEBPAILCHUI:
[IFOKO3a <>TI0JIMCaxapul.

Hemoncmpayuu

OxuciieHre crupTa B aJIbJIETU.

KauecTBeHHBIEC peakIuu Ha MHOTOATOMHBIE CIIUPTHI.

PacTBOpuMoOCTh (heHOTa B BOJIE MPU OOBIYHOM TEMIIEPATYpPE U HArPEBAHUU.

KauectBennsie peakuuu Ha HEHOI.

Peaxiusi cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIIOKO3BI.

OkucneHue anpIeTu0B U TIIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCUIA MEIN
(IT). KauecTBennas peakuus Ha kpaxmai. Kommekius 3pupHbIX Macel.

Jlabopamopnwie onvimuol

1. PactBopeHue riMnepuHa B BOJE M B3aUMOJEHUCTBHE C
rugpokcugom meau (II).

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

3. JlokazaTenbCTBO HEMPEAEIBHOIO XapaKTepa KUIKOTO KUpa.

4, KauecTBeHHas peakiusi Ha Kpaxmall.

Ilpopunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
MeTunoBblid CIUPT W €ro HCIOJIb30BAHHE B KAYECTBE XUMHUYECKOTO ChIPbS.
TokcuuHOCTh METaHONA M NpaBWJa TEXHUKH OE30MaCHOCTH MpU paboTe C HUM.
OTUJIEHIVINKONIb W €ro INpPUMEHEHHE. TOKCHYHOCTh JTHJICHIVIMKOJIA M IpaBHIIA
TEXHUKH 0€301aCHOCTH MpU paboTe ¢ HUM.

[TomyueHnue ¢eHona W3 MPOIYKTOB KOKCOXMMHMYECKOTO IPOU3BOJICTBA U U3
OeHzora.

[Tonmukonaencanust Gopmanpaeruna ¢ GeHosioM B ¢GeH0I0HOPMATbICTUIHYIO
cmouty. Aueranpaerun. llonstue o keroHax Ha npumepe auneroHa. [IpumeHeHune
aleTOHa B TEXHUKE U MPOMBIIICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KUCJOT (IIaBEJICBOM KHUCIIOTHI KaK ABYXOCHOBHOM,
aKpUJIOBOM KHUCIJIOTHI KaK HEMpeAesIbHON, OCH30MHOM KUCIOTHI KaKk apOMaTHUECKOM ).

[InenkooOpa3yromue wmacia. 3aMeHa JKHUPOB B TEXHUKE HEMUIIEBBIM
celpbeM. CHHTETHYECKHE MOIOIINUE CPEACTBA.

MonoyHokucinoe  OpokeHHe  TJIOKO3bl.  KHCIOMOJIOUHBIE  MPOAYKTHI.
CuniocoBanne kopMoB. HutpoBanue 1nemuiono3sl. [Tupokcunms.

2.2.4. A3oTconeprxaiiye OpraHudecKue coeJuHEeHHU.
Honumepbl
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AMunsbl. [lonstue 06 amuHax. AnudaTHueckre aMHHbI, UX KilaccuUKaIus u
HOMEHKJIaTypa. AHWIMH Kak OpraHhyeckoe ocHoBaHue. [lonydenue aHWiInHA U3
HUTPOOEH301a.

[IprMeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMUHOKHUCIOTHI Kak ampoTepHble TU(YHKIIMOHAIbHBIC
OpraHUYECKUE COCIMHEHHS. XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJECHCTBHE
C LIeJI0YaMH, KUCIOTaMU U JPYT ¢ IpyroM (peakius nonukonaeHcamuu).[lentunnas
CBSI3b U IOJIUIICTITH/IBI.

[IprMmeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

beaxu. IlepBuunas, BTOpuyHas, TPETUYHAS CTPYKTYphl O€IKOB. XHWMHUYECKHE
CBOMCTBa O€IKOB: TOpEHWE, JAeHaTypauus, THIpPOJIA3, LBETHBIE PEAKIIHH.
buonornyeckne QpyHKIIUU OEIKOB.

Ionumepsl. benku u nmonucaxapuabl Kak OHMOMOIUMEPHI.

Ilnmacrmacesl.  IlonydeHue moauMepoB  peakuuend  I[OJMMEpPU3ALUA U
IIOJIMKOHJECHCAMK.  TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE  IUIACTMACCHI.
IIpencraBurenu miactmace.

Bosokna, wux kinaccupukanmsa. Ilomyuenue BosiokOH.  OTaenbHbIE
IIPEACTABUTENIM XUMHUYECKUX BOJIOKOH.

Jemoncmpavyuu

B3aumopericTBue aMMHuaka M aHWIMHA C COJISTHOU KUCIIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTenbCTBO HAMMUUS (PYHKIIMOHAJIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTtBOpeHue u ocaxaeHue OEIKOB.

[{BeTHBIE peakunu OENKOB.

I'openne nTuubero nepa v WEPCTAHON HUTH.

Jlabopamopnuvie onvimol

1. PactBopenue 6e1KkoB B BOJIE.
2. Oo6napy:xeHue 6eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.
3. Jlenatypanus pactBopa Oeika KYpUHOTO Silla CIHPTOM,

pacTBOpaMu COJIEH TSKEJIBIX METAJIOB U MIPU HarpeBaHUU.
Ilpakmuueckue 3anamusn
1. Pacrio3HaBaHue miacTMacc U BOJIOKOH.
2. Pemenue 3ama4 Ha BBIBOJ (hOPMYIT OPTaHHYECKUX BEIIECTB.
Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbBL COOEPIHCAHUA.
AMUHOKanpoHoBasi kuciioTa. KanpoH kak NpeAcTaBUTENb MOJUAMUIHBIX BOJOKOH.
Hcnonb3zoBanue ruaposnn3a OETKOB B MPOMBIIUIEHHOCTU. [lonuBUHUIXIOPU,
nonurerpadTopaTUieH  (TedIioH). ®eHosnopopManbIeruIHbIE IJ1aCTMAacCCHhl.
Hemnynonn. IIpoMBIIIEHHOE TTPOU3BOACTBO XMMUYECKUX BOJIOKOH.
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3.Pexomenyembie TeMbl pedepaToB (10KIaA0B), HHIMBUIYAJIBHBIX IPOEKTOB.

1. buorexHosOTHs U TeHHasi HHXKeHepus: — TexHojorun X XI Beka.
2. HanorexHonorus Kak TPUOPUTETHOE HAIpaBJICHUE pPA3BUTUS HAYKH W

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 U3ITydYEeHHE U €r0 UCII0Ib30BaHUE B TEXHUKE U MEJIULIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

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

13.0xpana  okpyxaromei  cpeapl ~ OT  XUMHUYECKOrOo  3arps3HEHHUI.
KonuyecTBeHHBIE XapaKTEPUCTUKHU 3arpsi3HEHMS OKPYKAIOLIEH CPEIbI.

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.KocMmeTtnuueckue renm.

18.IlpumeHeHne CycreH3uid U IMYJIbCHI B CTPOUTEIBCTBE.

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

20.PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiay OTEUECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH DSJICKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBIIUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.Mcnonp30BaHne MUHEPATBHBIX KUCJIOT HA MOPEINPUITHSIX Pa3IMYHOTO
poQuIs.

27.OKCcubl ¥ COJIM KaK CTPOUTEITHLHBIC MaTePUAIbI.

28.Ucrtopus rurca.

29.11oBapeHHas cOJIb KaK XUMUYECKOE ChIPhE.

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

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoIu3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.IIpakTuueckoe IPUMEHEHUE AIIEKTPOIMN3A: paduHUpOBaHUE,
raJIbBaHOIIACTUKA, TaJIbBAHOCTETHS.

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.21eKTpOTUTHYECKOE MOTyUYeHHE U paQpUHUPOBAHIE METH.

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

39.Ponp MeTamsioB B UCTOpUM  4YeJOBeUeCKOW 1uBHMim3anuu. Hcropus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

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

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropus BOBHUKHOBEHUS U Pa3BUTHsI OPraHUYECKONW XHUMHH.

46.Ku3sp u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHWHM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OxoHOMHUYECKME  aCMEKThl  MEXKIYHAapOJHOTO  COTPYAHMYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

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

53.XuMus yriaeBoIOPOAHOTO CHIPhS 1 MOSI OyayIasi mpogeccus.

54.YT111eBoI0pOIHOE TOIIMBO, €r0 BUJIbI U Ha3HAUYCHUE.

55.CuHTeTHYECKHE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ne U MEePCIEeKTUBBI.

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
MEXTYHApOJHOTO COTPYAHUYECTBA.
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4. CTPYKTYPA U COJEP)KAHHUE YUYEBHOM JIUCITUITIINHBI
4.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

(ouHOe€ oT/HE/IeHHE)

Buna yueOHoii padoThl

O0beM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 177
O0s13aTesIbHAsI Ay AUTOPHAsI YueOHasi Harpy3Ka (Bcero) 118
B TOM YHCIIE:
JabopaTOpHBIE PAOOTHI 26
[IpaKTU4ECKHe paboThl 4
KOHTPOJIbHBIC PAaOOTHI 1
KypcoBas paboTa (IpoekT) (eciau mpeaycCMOTPEHO) -
CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 59
B TOM YHCIIE:
CocraBiieHU€ MPE3CHTAIHI 10
CocraBiieHHe KPOCCBOP/IOB 10
CocraBiieHHE TECTOB 10
CocTaBiieHHEe CXEM-KOHCIIEKTOB 10
PedeparuBnas pabora 10
CocTaBieHre MUHU-CIIOBaps (TEPMUHBI) 9
ATTecTanms Mo AMCUMUIJINHE /3
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5. TemaTnueckoe njanuposanue no yueonoi nucuumimne OYJ1.10 « Xumus» noaAroroBKu KBaJau(UIUPOBAHHBIX

padouux u cayxamux npopeccun: 23.01.09 «KMamIMHHUCT JIOKOMOTHBA) (0YHOE OT/AEJICHHE)

Makc. KosnyecTBO ayTUTOPHBIX YacoB
yueo.
CamocTosiTeJbHas MpakTHueckie
HaumeHoBaHme pa3/ie/ioB M TeM | Harpyska pabora cryaeHTa Teoperuueckoe (ceMuHapcKHe) u KypcoBoe
CTyAeHTa (1ac) Bcero o0ydeHue JladbopaTopHbIe NMPOEeKTHPOBAHUE
(‘IaC) 3aAHATUA
BBenenue 3 1 2 2 -
Paznen 1. O6mas u 105 35 70 52 18
HEeOpPraHu4YecKasi XuMusi
Tema 1.1. OCHOBHBIE NOHATHS U 6 2 4 4 -
3aKOHBI XUMHUU
Tema 1.2. Ilepuoandeckuii 3aK0H U
MepuoAnyIecKas cuctemMa
XAMHYECKHX DJIEMEHTOB 6 2 4 3 1
JA.N.MenneneeBa u CTpoeHUE
aroma
Tema 1.3. CtpoeHue BemiecTBa 9 3 6 4 2
Tema 1.4. Boga. PacTBopbl. 9 3 6 5 1
DIEKTPOIUTUYECKAS AUCCOIUAITHS
Tema 1.5. Knaccuduxarms
HEOPTaHWYECKUX COCAMHCHUN U MX 25,5 8,5 17 10 7
CBOMCTBA
Tema 1.6. Xumuueckue peakiuu 28,5 9,5 19 15 4
Tema 1.7. MeTamisl 1 HEMETAIUIEI 21 7 14 11 3
Pa3nea 2. Oprannveckass XuMus 69 23 46 34 12
Tema 2.1. OcHOBHBIE TOHSITHS 16,5 55 11 10 1




OpraHUYECKON XUMHH B TEOPHS
CTPOEHHUS OPTaHUYECKUX
COETUHEHUN

Tema 2.2. YriaeBogopoabl U UX 13,5 4,5 9 7 2
MIPUPOJIHBIC HCTOYHUKH

Tema 2.3. Kucnopoa conepsxaiiue 22,5 75 15 11 4
OpraHUYECKUE COCAMHEHUS

Tema 2.4. AzoTconepxariue

OpraHUYECKUE COCAMHECHUSI. 16,5 59 11 6 5
[Tonumeps!

Bcero no gucuuniimne 177 59 118 88 30




6.XapakTepucTHKa OCHOBHBIX BUA0B Y4eOHOI 1esITeJIbHOCTH CTYIeHTOB

XapaKTepMCTmca OCHOBHBIX BUA0B 1€ATCJIBbHOCTH CTYICHTOB

Coaepixanue
00y4enus (Ha ypoBHe y4eOHBIX JelCTBHIl)
Baxueiimue YMeHue AaBaTh OIpeNeieHHEe U ONEpPUpPOBaTh CIEAYIOUUMH XHUMHUYECKUMU
XHMHUYecKHne MOHATUSIMM:  BELIECTBO,  XMUMMUYECKHUH  DJIEMEHT, aTOM,  MOJIEKYJa,
MOHSITUS OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsl MacChl, HOH, aJUIOTPOMHS, U30TOIBL,

XUMHUYECKas  CBSI3b, AJIEKTPOOTPHULATEIbHOCTh, BaJEHTHOCTb, CTENEHb
OKHCJICHMS], MOJIb, MOJISIPHAsl Macca, MOJIAPHBIN 00beM Ia3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJSIPHOIO W  HEMOJEKYJISPHOTO CTPOEHHUS, PacTBOPHI,
NEKTPOJIAT U HEDJIEKTPOJIUT, MIEKTPOIUTHIECKAS TUCCOLMALINS, OKUCIIUTENb U
BOCCTAHOBHTEIb, OKUCIICHUE W BOCCTAHOBIIEHUE, TEIUIOBOW A(PPEKT peaxium,
CKOpPOCTb ~XMMHYECKOM peakuuu, KaTalu3, XUMHUYECKOE DPABHOBECHUE,
YIIEPOHBIN CKeleT, (PYHKIIMOHAIBHAS TPYIINa, H30MEPHs, TOMOJIOTHS

OcHOBHBIE 3aKOHDBI
XUMUHU

@OopMyIMPOBAaHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB M IIOCTOSHCTBA
COCTaBa BELIECTB.

YcTaHOBKa IPUYMHHO-CIIECTBEHHON CBA3M MEXKIY COJEPKaHUEM

ATHX 3aKOHOB M HAIICAHUEM XUMHUYECKUX (OPMYIT U ypaBHEHUH.

VYcTaHOBKa 3BOJIIOLMOHHOW CYIIHOCTH MEHJIEIEEBCKOM M COBPEMEHHOMU
dbopmynmpoBok mepuogudeckoro 3akona JI. WM. MenneneeBa. OObsIcHEHUE
(GU3MYECKOT0 CMbICIa CHMBOJIMKM HEPUOJMYECKOM TaOMUIbl XHMHUYECKUX
anemenToB J[. . MenneneeBa (HOMEpPOB 3JEMEHTa, NEPUOAA, TPYIIIBI) U
YCTaHOBKA IPUYHMHHO-CIEACTBEHHOM CBSA3M MEXKIY CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMU W3MEHEHUsI CBOMICTB 3JIEMEHTOB M OOpa30BaHHBIX HMU
BELIECTB B IIEPUOJIAX U Ipymmax.

XapaKkTepruCTUKA AIEMEHTOB MaJIbIX U OOJIBIINX NEPUOIOB M0 X

nonoxkeHuro B Ilepuoanyeckon cucreme 1. M. Menneneesa

OcHOBHBIE TEOpPUH
XHUMHH

YcTraHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOECHUS AaTOMOB
00pa3yoINUX X XUMHUYECKUX DJIEMEHTOB.

XapaKTepUCTUKA BaXXKHEHUIINX TUIIOB XUMUYECKUX CBA3EH U OTHOCHUTEIBHOCTH
9ToH TUnojgorun. O0bICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTATUTMYECKUX PELIETOK.

@opMyJIUPOBKA  OCHOBHBIX  IOJOKEHUHM  TEOPUU  BJIIEKTPOIUTUUYECKOMN
JMCCOLMAIMM U XApAaKTEPUCTHKA B CBETE 3TOM TEOPUM CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX coeNUHEHU. DOpMyIMpOBKa OCHOBHBIX MOJIOKEHHI
TEOPUH XUMHUYECKOTO CTPOEHHUSI OPTaHUYECKUX COCTMHEHUN M XapaKTEPUCTHUKA
B CBETE ITOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUI

Bakueiinimie
BellecTBa U
MaTepHuaJIbl

XapakTepucThKa COCTaBa, CTPOCHHs, CBOMCTB, TOJY4YEHUS W TPUMEHEHUS
BaxHeilmmx wMetawoB (IA u II A rpymnm, amoMuHHA, JKene3a, a B
€CTECTBEHHOHAYYHOM TTPOQUIIE U HEKOTOPHIX d-3JIEMEHTOB) U MX COSTUHEHUH.
XapakTepucTuka COCTaBa, CTPOCHMS, CBOMCTB, MOJYYEHUS U TMPUMEHEHUS
BakHenmux HemetawoB (VIII A, VIIA, VIA rpynm, a Takke a3ora u
docdopa, yraepoaa u KpeMHUSI, BOJIOPO/IA) U UX COSTUHEHHIH.
XapakTepucThKa COCTaBa, CTPOCHHs, CBOMCTB, TOJY4YEHUS W TPUMEHEHUS
BOKHEWIIIMX KJIACCOB YTIJIEBOAOPOJOB (AJIKAHOB, IMKIOAIKAHOB, AJIKCHOB,
AIKWHOB, apEHOB) M WX HanbOoJee 3HAUMMBIX B HAPOJTHOXO3SWCTBEHHOM IIJIaHE
MpEICTaBUTENEN.

AHaJIOTUYHas XapaKTEPUCTHUKA BAXKHEUIIINX MPeACTaBUTEICH

JIPYTUX KJIACCOB OPraHUYECKUX COCAMHEHUMN: METaHOJIa M 3TaHOJIA, CIOMKHBIX
3(UpOB, KUPOB, MBI, ATBICTHAOB ((POpMaTbIACTHIOB M aleTAIbICTHIA),




KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJOTBHI, IS
€CTECTBEHHOHAYYHOTO TPOQUIS MPEICTABUTENICH IPYIHX KJIACCOB KHCIOT),
MOHOCaxapuaoB (TJIFOKO3bI), JIUcCaxapujoB (caxapo3bl), TOJIHCAXapUI0B
(kpaxMana ¥ [EeJUTI0N03bI), aHWIMHA, AMUHOKHUCIIOT, OEITKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAyYyKOB, IJIACTMACC

Ku3HEeHHBIN MUK
KJETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOpUEH CTPOEHHs OPIraHU3MOB.

YMeHHe caMOCTOSITEIbHO HCKaTh JOKa3aTeabCTBa TOTO, 4YTO KJIETKa —
JJIEMEHTapHAs KHMBasg CHCTEMa M OCHOBHAsA CTPYKTYPHO-(PYHKIMOHAIbHAs
€/IMHUIIA BCEX KUBBIX OPraHU3MOB

XuMH4YecKHil A3bIK U
CHUMBOJINKA

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITeILHOCTH

XUMHMYECKUX TEPMUHOB M CHMBOJIMKH.

Ha3BaHne wu3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM WM MEXIYHAPOIHOU
HOMCHKJIATYpPE U OTPaXCHHE COCTaBa J3THUX COCAUHEHMM C IOMOIIBIO
XuMHuecKkux (opmyn. OTpaxeHHe XMMHYECKHUX IPOLECCOB C MOMOUIBIO
YPaBHEHUI XMMHUYECKUX pEeaKLUn

XumMuuecKue
peakuuun

OObsicCHEHHE  CYIIHOCTHM  XMMHMUYECKUX  mpoueccoB.  Krnaccudukanus
XUMHMUYECKHUX PEAKIM 110 Pa3IMYHBIM IIPU3HAKAM: YUCILY U COCTAaBY IPOAYKTOB
W pEareHToB, TEIIOBOMY O(QeKTy, HampaBieHHoo, (asze, HATHIUIO
KaTajln3aropa, W3MEHEHHMIO CTENEeHEH OKUCIEHUS 3JEMEHTOB, O0pa3yIOIIMX
BELIECTBA.

VYcTraHoBKa MPU3HAKOB OOILEro W pa3iMyHOIO B THUMOJOIMU peaKUuil ams
HEOPraHWYECKONM W opraHmdeckor xwmud. Kiaccudummkamnwsi BeIIECTB U
IIPOLIECCOB C TOYKM 3pEHUsl OKUCICHMs-BOccTaHOBIeHUA. (CocTaBicHHE
YPaBHEHUH peakLni

C TIOMOIIBIO MeToJa 3JEeKTpoHHOro OamaHca. OOBsICHEHHE 3aBHCHMOCTH
CKOPOCTH XHMHUYECKOW PEAKIUU U TOJO0KEHHS] XUMUYECKOIO PaBHOBECHS OT
pa3nuyHbIX (PAaKTOPOB

XuMHYeCKH
JIKCIIEPUMEHT

BrimonHenne XMMHYECKOI'O OKCIICPUMCHTA B IIOJJHOM COOTBCTCTBHU C
MpaBMJIaMU O€30MaCHOCTH.

HabGmronenue, ¢pukcarus u onrcaHue pe3yabTaToB MPOBEACHHOTO
HKCIIEPUMEHTA

XuMnueckas
uHopmanus

[IpoBeneHne CcaMOCTOSITEILHOTO TOMCKAa XMMHYECKOM HHpOpManuu ¢
UCMOJb30BAHUEM pA3IMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJISAPHBIX H3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WutepHera). Wcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMH s 00paboTKM UM TIepelauyd XUMHUYECKOU
nH(pOpMaIIUY U ee MPeACTaBICHUS B pa3InyHbIX (popmax.

Pacuérsl mo
XHMHYECKUM
(popmyiam n
YPABHEHHUSAM

VYcTaHOBKa 3aBUCHMOCTH MEKy Kau€CTBEHHOM M KOJIMYECTBEHHON CTOPOHAMHU
XUMHUYECKUX OOBEKTOB M MpoleccoB. PemeHue pacdeTHbIX 3aaad 1o
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSM




IpodunabHoe u
npogecCHOHATbLHO
3HAYMMOe
cojiep:KaHue

OOBsicHEeHHE XUMUYECKUX SBJICHHA, TPOUCXOISIINX B IPUPOAE,

OBITY M Ha IPOU3BO/ICTBE.

OmnpeneneHne BO3MOXKHOCTEH IPOTEKAHHUS XUMHUYECKHX IpEBpallleHUuil B
Pa3IUYHBIX YCIOBUSX.

CobmroieHue MpaBul HKOJIOTMYECKU TPAMOTHOTO IMOBEACHUSI B OKpPY)KaroILEn
cpeze.

OneHka BIMSHUS XUMHYECKOI'O 3arps3HEHHs OKpY)Kalolled cpeapl Ha
OpPraHM3M YeJI0BEKa U JPYTHE KUBBIC OPraHU3MBI.

Cobnronenue mpaBui 06€30MacHOr0 OOpalieHusi ¢ TOPIOYUMU U TOKCUYHBIMU
BEIIECTBAaMHU, J1a00paTOPHBIM 000pyIOBAaHUEM.

[ToaroroBka pacTBOPOB 3a/1aHHOM KOHLIEHTPALIUY B OBITY U Ha MPOU3BO/ICTBE.
Kputnueckast orieHKa JOCTOBEPHOCTH XMMUYECKON MH(popMaru,
ITOCTYIIAOIIEH U3 Pa3HBIX HICTOYHUKOB




7.Y4e0HO-MeToAuYeCKoe
1 MAaTepHaAIbHO-TeXHHYECKoe o0ecreyeHne
NPOrpamMMbl y4eOHO# JMCIHIIIHHbI
«XuMUA»

OcBoenue paboueld nporpammbl yueOHoU aucuumuinabl OY][.10 «Xumus»
OpeanojaraeT HajJuyhe B TEXHUKyME KaOWHETa XUMUM C JlabopaTopueil u
7a00paHTCKOM KOMHATOM, B KOTOPOM  HMMEETCS  BO3MOXKHOCTb  OOECIIEUUTH
cBoOomHbIl goctyn B HMHTepHeT BO BpeMs y4yeOHOrO 3aHATHS U B TMEPHOJ
BHEYUEOHOW JAESITeTbHOCTH 00yUYaIOIUXCA.

[lomenienne  kabuHeTa  yAoBieTBOpseT  TpeboBaHusiM  CaHHMTapHO-
anuAeMuosiorndyeckux npaBwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIOBBIM 000PY/I0BaHUEM, YKA3aHHBIM B HACTOAILLMX TPEOOBAHUAX, B TOM
YyHUClIe CHEUUATU3UpPOBAHHOM y4yeOHOHM MeOenblo M CpeAcTBaMU  OOy4YEHMS,
JOCTaTOYHBIMA VIS BBIMIOJIHEHHUSI TPeOOBaHUW K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTE€pUAIbHO-TEXHUYECKOTO OCHAILEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypajJbHble OOBEKTHI, MOJAEIU, NPUOOpPHl U HAOOPHI JUIsI MOCTAHOBKU
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IeYaTHbIE CPEJCTBA OOYUCHMUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OUOIMOTEYHBIN (HOH/.

B Oubnuoteunbiii GoHI BXOAAT YUYEOHUKH, YU4E€OHO-METOIMYECKHE KOMIUIEKTHI
(YMK), o6GecneunBatomue ocBoenue ydeOHoW nuctmmuinHbl OV .10 «Xumusy,
PEKOMEHJOBaHHBIE UJTM AOMYUIEHHBIE JIJIs1 UCIIOJIb30BAHUSI B TEXHUKYME.



8.0cHOBHBIC HCTOYHUKH M JIUTEpPaTypa
Pexomenayemas iureparypa
s npenodasamens
O®enepanbublii 3akoH  oT 29.11.2012 Ne 273-®3 «0O6 oOpa3zoBaHuud B
Poccuiickoit ®@eneparnun». [lpukaz MunHuctepcTBa oOpa3zoBaHuss U Hayku PD ot
17.05.2012 Ne 413 «O0 yrBepxkaeHud GeaepaibHOIO TOCYAAPCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHAApTa CPpeHEro (IMOJHOT0) 0011Iero 00pa3oBaHUs.

[Tpuka3 MunucrepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuu wu3MeHeHuil B Ilpukaz MunucrepctBa obpasoBanus u Hayku P®D or
17.05.2012 Ne 413 “O6 yrBepxkaeHun (HeaepaIbHOro TOCYJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MIOJTHOT0) 0011Iero 00pa3oBaHUs ».

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOW TOJUTUKH B cdepe MOArOTOBKH
pabouux xkagpoB u JIIO Munobpuaykun Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu MO OpraHU3alMK TOJIYYEHHUs CPEIHEro OOIIero oOpa3oBaHUs B
mpejeniax OCBOEHHUs 00pa3oBaTENbHBIX MPOTrpaMM CpPEIHEro MPOPECCHOHAIBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C Y4YETOM TpeOOBaHUM
benepalibHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOU
poQeCCuu WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHU.

- T'abpuensu O.C. Xumusa nansa npodeccuit U CHEUATBHOCTEH TEXHUYECKOTO
npodwrst: yaebnuk / O.C. I'abpuensa, U.I'. OctpoymoB. — 6-¢ m3a., crep. — M.:
N3 parensckuit neHTp «Akanemus», 2013. — 256 c.

- 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., lopodeesa H.M.; mox pexn. O.C.
["abpuensna. M. : U3parenbckuii ieHTp «Akamemus», 2013.

- ['abpuensu O.C., JIpicoBa I'.I'. Xumus B TecTax, 3ajiladyax M ynpaKHEHUAX: yaeOHOe
nmocodue Ig YUYPSKICHWA CpemHero MpodecCHOHATbHOTO o0pa3oBaHus- M.:
N3narensckuil ueHTp «Akanemus» , 2014.- 224 c.

s cmyoenmos
- I'abpuensn O.C. Xumus s npodeccuili U CrneruaibHOCTEH TEXHUYECKOTO
npoduns: yueOnuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6-¢ uzfd., crep. — M.:
N3narenbckuii ieHTp «Akagemus», 2013. — 256 c.

Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuii U CHeruatbHOCTEH €CTECTBEHHOHAYYHOTO MpOoduisi: y4eOHUK JJI CTY.
yapexaeHuit cpen. npod. oopazoBanusi. — M., 2014.

Labpuensn  O. C., Ocmpoymos H. I Xumms gns  npodeccwit  u
CHEIUATBPHOCTEH  COIMATbHO-9KOHOMUYECKOTO W TYMAaHHTApPHOTO  TpOQuIIeH:
y4eOHMK IS CTYI. ydpexaeHui cpen. mpod. obpazoBanus. — M., 2014.



Epoxun FO. M. Xumusi: 3agaun W ynpakHeHUs: ydel. mocobwe s CTyI.
yapexJIeHu cpen. mpod. odbpazoanus. — M., 2014.
HuTepHeT-pecypcehl
- T'abpuensan O.C. Xumus g npodeccuid U CrenuaibHOCTeH TEXHUYECKOTO
npoduisa: yueonuk / O.C. TI'abpuensn, U.I'. OctpoymoB. — 6-e uzn., crep. — M.:
N3narenbckuil neHTp «Akanemus», 2013. — 256 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

Tabpuensn O. C.,Ocmpoymos U. I'., Cnaokos C. A.,Jlopogheesa H. M. TlpakTukym:
yueb. mocobue st CTyA. yupexjaeHud cpen. npod. obOpazoBanusi. — M., 2014.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-o0-s-gabrielyana.html

Epoxun FO. M., Kosanesa M. b. Xumus mig npodeccuii W crneruaibHOCTe!
TEXHUYECKOTO M €CTECTBEHHOHAyYyHOro  Impoduiie: y4eOHUK JUIi  CTY/I.
YUPEKICHUI cpe. pod. obpazoBanuss. — M., 2014,
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view

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

www.alhimikov.net (O6pa3zoBaTenbHbIN CAUT JUTS IIKOJLHUKOB).

http://www.chem.msu.su/rus/elibrary/ (s3nekTpoHHast OUOIHOTEKA 10 XUMHH )

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

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

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

http://www.consultant.ru/document/cons_doc LAW_ 140174/ ( ®enepaibHbIil 3aKOH
oT 29.12.2012 Ne 273-®3 «O6 obOpazosanuu B Poccuiickoit deneparumy )

http://base.garant.ru/70188902/ ( Ilpuka3 Muno6puayku Poccun ot 17.05.2012 No
413 «O06 ytBepxkaeHUH (henepaibHOrO rOCyIapCTBEHHOTO 00Pa30BaTEIIHLHOTO
CTaHJapTa cpeaHero (MoJHOro) o0IIero oopa3oBaHus» )

http://base.garant.ru/70866626/ ( Ilpuka3 MunooOpHayku Poccuu ot 29.12.2014 Neo
1645 «O BHecenun uzmeHenui B [Ipuka3 MunuctepcTBa o0pa3oBaHus U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O0 yTBepxkaeHun ¢eaepaibHOro



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
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