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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas y4yeOHass JUCHUIUIMHA OV].11 «Xumus»
npeaHazHaueHa 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 0Opa3oOBaHHS TPH MOATOTOBKE
KBATH(UITUPOBAHHBIX pa00OYHX U CITYKAIIHX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero
00pa3oBaHusl, MPEIBIBISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3ybTaTaM OCBOCHMS
yueoHoi aucuurmiuabl OYJ[.11 «Xumus», B cooTBeTCTBUU ¢ PexoMeHmanusMu Mo
OpraHu3allud TOJYYEHHS] CPEAHEro o0Iiero oOpa3oBaHUsS B MPEeiaX OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero mpodeccruoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO  OOmIero oOpa3oBaHusi ¢ ydeToM TpeOoBaHuil  (eaepaibHbIX
roCyJapCTBEHHBIX  00pa3oBaTeNbHBIX CTAaHAAPTOB U  MOJdydaeMol mpodeccuu
CpEeIHEro npoeccuoHaIbHOTO oOpa3oBaHuUs (muceMo JlenapTaMeHTa
rocyJapCTBEHHOM TMONUTHUKKH B cdepe mnoaroroBku padounmx kaapo u JIIO
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OY]J[.11 «Xumus» HampaBlIeHO Ha JIOCTH)KCHHE
CIEIYIOUIMNX LeJIei:

1. (dbopMHpoBaHrEe y 00y4arOIMXCsl YMEHUSI OLEHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS JIJISl KAKJOT0 YEIIOBEKa;
2. dbopmupoBaHUe y OOy4YaIOMIMXCS LIEJIOCTHOTO MPEICTABICHUS O

MHUpPE U POJIA XUMHUH B CO3JaHIH COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI
MHpa; YMEHHS  OOBACHATH OOBEKTHI M  MPOLECChl  OKPYKAIOIIEH
JNEUCTBUTEIBHOCTUA: TPUPOAHOM, COLMUAIBHOM, KYJBTYPHOU, TEXHUYECKOU
Cpelbl, UCTIOJIB3YS ISl 3TOr0 XUMHUYECKUE 3HAHUS;

3. pa3BUTHE Yy 00YyYaIOMUXCsl YMEHUI pas3nnyaTh (HaKkThl U OLEHKH,
CpPaBHUBATH OIIEHOYHBIC BHIBOJIbI, BUIECTh UX CBSI3b C KPUTEPUSAMH OIICHOK H
CBSI3b KPUTEPHUEB C OMPEIEICHHOM CUCTEMOW IEHHOCTEH, (GOpMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, npruoOpeTeHHE 00y4YarOIMMHUCS OTbITA pazHo00Opa3HoU
JESTENbHOCTH, TO3HAHUS U CAMOIO3HAHMS; KIFOUEBBIX HABBIKOB, HMEIOIINX
YHHUBEpCaJIbHOE 3HAYCHHUE MJI PA3IUYHBIX BHUJIIOB NIEATEIHHOCTH (HABBIKOB
peuieHuss mpoOaeM, TPUHATUS PEIICHWH, TOWCKa, aHaiu3a U 00paboTKu
uHpopMaIliM, KOMMYHUKATHBHBIX  HAaBBIKOB, HAaBBIKOB  H3MEPCHHM,
COTpyJIHHUYECTBa, 0€30MacHOro oOpalieHusi BEIIeCTBAaMH B IOBCEIHEBHOM
KHU3HH).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMupoBaHHE Yy CTYICHTOB KOMIIETCHLMHA, HEOOXOAMMBIX MJii KadyeCTBEHHOIO
ocBoenusi OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro 0Opa3oBaHMs C IMOJYYEHHUEM
cpenHero ooOmero o0pa3oBaHMS; MPOrPaMMbI IMOATOTOBKH KBaJU(DUIMPOBAHHBIX
pabounx u ciayxamux (IITIKPC).



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

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NPEeBpAILICHUSX, 3HAYCHUU XUMHUYECKHX BEIECTB, MAaTEpUAIOB M MPOIECCOB B
IPAKTUYECKOM JESITeIbHOCTH YeJIOBEKA.

Conepxanue obmeoOpazoBaTenbHON yueOHOM nuctuiuinabl OY 1. 11« Xumus»
HAIpaBJICHO HA YCBOCHHE OOYYAIOIIMMHUCA OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUH; OBJIQJICHUE YMEHUSAMH HaONIOAaTh XUMHUYECKUC SIBJICHHUS, IPOBOJUTH
XUMUYECKUN SKCTICPUMEHT, MPOU3BOIUTH PACUYEThl HA OCHOBE XMMHYECKUX (POPMYIT
BEILIECTB U YPABHEHUHM XUMHUYECKUX PEAKIIU.

B mporiecce u3ydennsi XUMUU Y 00yJarONUXCsl Pa3BUBAIOTCS TO3HABATEILHBIC
WHTEPEChl W WHTEJUICKTyaJIbHBIE CITOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIHHOM
MPUOOPETEHUHN 3HAHWKM 10 XMMHH B COOTBETCTBHH C BO3HHMKAIONUMHU >KU3HECHHBIMH
npoOjemMaMu, BOCIUTHIBAETCA OepekKHOE OTHONICHHS K MPUPOJE, TMOHWMAHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIIINX
BpeJl 370pOBbIO M OKpyxaromied cpeie. OHM OCBaMBalOT MPUEMBI TPAMOTHOTO,
0€30MacHOr0 UCMOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaTEPUAJIOB, TPUMEHSIEMBIX B
OBITY, CEJIIbCKOM XO3SIUCTBE M Ha NpPou3BojCTBe. POpPMUPOBAHUE KOMIIETCHIIMU
(b1MHaHCOBOM TPAMOTHOCTH.

[Ipu CcTpyKTypUpOBaHUU COJEpKaHHUS  00IIe00pa3oBaTeIbHON  yueOHOM
TUCITUIUIMHBL TSI TEXHUKyMa, YYUTHIBATACh OOBEKTHBHAS  PEalbHOCTh —
HEOOJBIION 00bEM YacoB, OTMYIICHHBIX HAa HW3YYCHHE XUMHU W CTPEMIICHUC
MaKCUMaJIbHO COOTBETCTBOBATh HJCIM pa3BuBaromero ooOydeHus. [loatomy
TEOPETHUECKHE  BOMPOCHI  MAaKCHMAJIbHO CMEIICHBI K  Hadaldy  W3YYCHHS
TUCITUIUIMHBL, ¢ TeM,  4YTOOBI TMOCJHEAyIomuid  (aKTHUYECKHH MaTepual
paccMaTpuBajICsS Ha OCHOBE N3YUYEHHBIX TCOPHUH.

Peanuzanus neqyKTUBHOTO TOAXOMAa K HW3YYEHUIO XUMHUHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBIIUICHUS, KaK aHaju3 U CHUHTE3,
0000IIeHe W KOHKpEeTH3allis, CpPaBHEHHWE U aHaJOTWs, CHUCTeMaTH3alus M
KJIacCU(UKAITHS.

M3yuenne mucrummabl OY]I.11 «XuMmMus» B TEXHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIPAXKAETCS B COJNEpX)AHWUU OOYy4YCHHS, KOJIMYECTBE UYaCOB, BBIACISIEMBIX Ha
M3YYCHUE OTACIBHBIX TEM INPOrPaMMBbI, INIYOMHE WX OCBOCHHUS OOYYArOIIMMUCS B
oObeMe W  XapakTepe  NPAKTUYCCKUX  3aHATHN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSTENIbHON pabOThI CTYIEHTOB.

IIpu ocBoenuun npodeccun 23.01.09 «MammHUCT JTOKOMOTHBA» TEXHUUYECKOTO
npodguist npodeccuoHaTbHOTO 00pa30BaHUs XUMHUSA H3ydaeTcs: Oosee yriyOieHo
Kak npoduibHas ydeOHas naucuuiiiHa. Crneuuduka W3yYeHUS XUMUU TpH
oBiaacHun npodeccueit 23.01.09 «MammHUCT JTOKOMOTHBA» OTPaKCHA B KaxKIOM
teme pasnena «CopepkaHue y4eOHOW TUCHUILIUHBD B pyOpuke «lIpodunsHbie u
PO(eCCUOHATIEHO 3HAYNMBIE DJIEMEHTHI COJICPIKAHMSI.

OTOT KOMIOHEHT pean3yeTcsl MpU HWHAWNBUAYATHLHOM CaMOCTOSTEIHHOU
pabote oOydvaronuxcsi (HamucaHuu pedepaToB, MOATOTOBKE COOOIICHUM, 3aIUTe
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MPOEKTOB), B TIpolecce Yy4eOHOM NEeATEeIbHOCTH oJ PYKOBOJICTBOM
npenojaBaresisi  (BBIMOJHEHUHM XHUMHYECKOTO JKCIIEPUMEHTa —  JTAOOpaTOPHBIX
OMBITOB W  NPAKTUYECKUX  pabOT, pEUICHUU MPAKTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3aja4 U T. 1.).

B mpouecce wu3yyeHuss XUMHM TEOPETUYECKHE CBEJICHUS JOTMOIHSIOTCS
JEMOHCTpPALUSAMH, JAOOPATOPHBIMU OMNBITAMA U MPAKTUYECKUMH  3aHATUSIMH.
3HAUUTETFHOE MECTO OTBOJUTCS XUMHUYECKOMY dKcrepuMeHTy. OH OTKpbIBaeT
BO3MOXXHOCTH (DOPMHPOBaATh y 00YUAIOIMIUXCS CIEHUATbHbIE TPEAMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMM, BBIMOJHITH MPOCTHIE XUMUYECKUE OIBITHI, YYHUTh
0e30macHOMY ¥ JKOJOTMYECKHM TIpaMOTHOMY OOpAIlleHHI0 C BEIIECTBAMH,
MaTepuagaMH U MpoLeccaMu B ObITY U Ha MIPOU3BOJICTBE.

Jlis  opraHu3allii BHEAyIUTOPHOM CaMOCTOSITENFHOM pabOThl CTYACHTOB,
oiaaeBaonmx npodeccuerr 23.01.09 «MamuHHUCT JIOKOMOTHUBAY», MpPEACTaBICH
nepeyeHs pedepaToB (AOKIAI0B), MHAUBUTYAJbHBIX IPOEKTOB.

B npouecce uzyuenus nucuumumabl OY/J[.11 «Xumus» BaxkHO (OpMHPOBATH
MH(GOPMALIMOHHYIO KOMIIETEHTHOCTh oOyuvarouuxcsa. llostomy mnpu opranuzanuu
CaMOCTOSITENIbHOM PabOThl HEOOXOIMMO aKIIEHTUPOBATh BHUMAHUE O0Yy4arOLIUXCs
Ha MOMCKE HHpOpMauu B CpeacTBax MaccMenua, HHrtepHere, yuyeOHOM W
CHELMAIbHOM JINTEpaType C. COOTBETCTBYIOIIUM O(OPMIIEHUEM U IPEICTaBICHUEM
pE3yJIbTaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOM aucuumuinabl OV 1. 11«Xumus»
3aBepllaeTcsd MoABeAeHUEM HTOroB B (opme audGdepeHunpoBaHHOIO 3ayeTa B
paMKax MPOMEKYTOYHOM aTTeCTaluu CTyIAeHTOB B mporecce ocBoeHus OIIOII
CIIO c nmonydenueMm cpeanero oobuero oopazosanus (ITITKPC.)

3.MecTo yueOHO TUCHUNIMHBI B y4€0HOM IJIaHe

VYyeonas mucrumuimHa OY .11 «Xumus» siBAsieTcss y4eOHBIM MPEIMETOM TI0
BBIOOpY M3 00s3aTeNIbHON TpenMeTHON obOmactu «EctectBeHHbie Haykn»y DI'OC
cpenHero o61ero oopa3oBaHUS.

B rtexnukyme yuebnas agucuurummHa OY/[.11 «Xumus» wu3ydaerca B
obmeobOpaszoBarensHoM 1ukie ydeoHoro OIIOII CIIO wa 06a3e OCHOBHOTO
o01miero oOpa3zoBaHus ¢ MOJIydeHHEeM cpeaHero oodiiero oopazosanus ([TITKPC).

B yueOnbix mnanax I[MIIKPC mecto ywyeono aucuumumabl OV .11 «Xumus»
— B cocTaBe 0011e00pa3oBaTeNbHbIX YYEOHBIX JUCHUIUIMH 1O  BBIOOpY,
dhopMupyeMBIX U3 0053aTeNBHBIX MpeaMeTHBIX obsiacteit ®I'OC cpennero oOiero
obpazoBanus, s npodeccun 23.01.09 «MamuHUCT JIOKOMOTHBA» TEXHUYECKOTO
npodus npohecCUOHATIBHOTO 00pa30BaHusI.



4.Pe3y1bTaThl 0CBOCHHMS Y4eOHOM N CHUIIHHBI

OcBoeHue COJIEpKaHUS y4eOHOM mucoumnael OV .11 «Xummusy,
oOecrieuynBaeT JAOCTHXKEHHUE CTYyICHTAMHU CIEAYIOIINX Pe3yabTATOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJOCTH U YBAKEHUS K HUCTOPUU U JOCTHUKEHHUSM OTEUECTBEHHOMU
XUMUYECKON HAayKH; XMMHUYECKH TPaMOTHOE IIOBEJeHHEe B TNpodeccruoHaIbHOM
NESTENIPHOCTY U B OBITY TpH OOpallleHMH ¢ XUMUYECKMMU BEIleCTBAMH,
MaTepHualaMy U MpoIeCccCaMu;

- TOTOBHOCTh K NPOAOJDKEHHIO 0Opa30BaHUS M TOBBIIMICHUS KBaTU(UKALUU
B HM30paHHOI MpodeccHOHANBbHON NEeATENbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIUI B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTH)KEHHS COBPEMEHHOW XHWMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTUWA JJIi TMOBBILIEHUS COOCTBEHHOTO HHTEIIEKTYaJIbHOIO
pa3BUTHUS B BEIOpaHHOU IPO(ECCUOHATIBHON e TENIbHOCTH;

MemanpeomMemHusix :

- HCIIOJB30BAaHHE PA3JUYHBIX BHUJOB II03HABATEIBHOW JEATEIBHOCTH U
OCHOBHBIX MHTEJUIEKTyaJIbHbIX oOmepanuil (IOCTaHOBKM 3aiayd, (pOpMyIHpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUs, 0000IIEHNS, CUCTEMAaTU3allU1, BbISIBICHUS
INPUYMHHO-CJIEICTBEHHBIX CBsI3€d, NOMCKAa aHAJIOroB, (POPMYIHPOBAHUS BHIBOJIOB)
JUIsl pElIEHUs] TOCTABJICHHOM 3aJlay, NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmrolIeHUs, HAYYHOIO OJKCIEPUMEHTA) [JIsl M3Yy4YEHUs pPa3Iu4HbIX CTOPOH
XUMUYECKUX OOBEKTOB M TPOLECCOB, C KOTOPHIMH BO3HUKAE€T HEOOXOJAMMOCTH
CTaJIKUBATHCS B Mpo(ecCHOHAIBHOU cdepe;

- HWCIOJIb30BaHWE PA3IUYHBIX HCTOYHMKOB I TOJYYEHHS XHUMHUYECKOU
nH(popManuy, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTb JUIsl JTOCTHXKEHHS XOPOLIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeomemHulx:

- cOPMHPOBAHHOCTh MPEACTABIEHUH O MECTe€ XHMHHU B COBPEMEHHOM
HAayYyHOM KapTHHE MHpa; MOHUMaHUE pOJM XUMUU B (HOPMHUPOBAHMU KpYyrosopa
U (QYHKIMOHAIbHON IPaMOTHOCTH YeJIOBEKa I PEIIEHUs MPAaKTUUECKUX 3a/1a4;

- BJAJCHUE OCHOBONOJAralOUMMH XWUMHUYECKHUMH IOHATUSMH, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHUE  XMMHYECKOMU
TEPMUHOJIOTUEN Y CUMBOJIUKOM;

- BJIQJICHME€ OCHOBHBIMHU METOJAaMU HAy4YHOTO TO3HAHUS, HCIOIb3YEMBIMHU B
XUMUU: HAOJIOICHUEM, ONUCAaHUEM, H3MEpPEHUEM, OSKCIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBACHATH PE3YJIbTaThl MPOBEIEHHBIX OIBITOB W J€JaTh BBIBOAbL;
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSTh METOJbl IO3HAHMSI TPU PELICHUU
MPaKTUYECKUX 3a]1ay;

- c(opMUPOBaHHOCTb  yMEHHUS  J1aBaTh  KOJIMYECTBEHHbIE  OLUEHKH U
MPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

- BIAJCHHE TMpaBWIAMH TEXHUKM OE30MaCHOCTH TpPHU HCHOJIb30BAHUU
XUMHUYECKUX BEILECTB;

- c(hOpMHUPOBAHHOCTH COOCTBEHHOW MO3MUIIUU IO OTHOIICHHIO K XWMHUYECKOU
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;



- chOpMHpPOBAHHOCThL  CHCTEMBl 3HAHUA 00 OOMMX  XUMHYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX;

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX
peakinii, MPOTHO3UPOBATH BOBMOXHOCTh X OCYIIECTBICHUS;

- BJIaJICHHE YMEHHUSMH BBIJIBUTATh TUIIOTE3bl HAa OCHOBE 3HAHUM O COCTaBe,
CTPOCHHMU BELIECTBA M OCHOBHBIX XUMHYECKHMX 3aKOHAX, IMPOBEPITh HX
AKCIIEPUMEHTAIBHO, (OPMYIUPYS LETh UCCIEAOBAHNUS;

- BJAQJCHHE METOJaMH CaMOCTOATEJIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOJICHHEM TpaBHJ Oe30macHOil paboTh
C BeleCTBaMU M J1a0OpaTOpHBIM 000pyAOBaHHEM; CHOPMUPOBAHHOCTh YMEHUU
ONMCaHMs, AHAJIN3a U OLEHKH IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

- c(pOpMHUPOBAHHOCTh YMEHUM MPOTHO3UPOBATh, AaHATU3UPOBATH U OLIEHUBATH C
MO3ULUHI 3KOJOTUYECKON O€30MacCHOCTH MOCIEICTBUS OBITOBON U MPOU3BOJCTBEHHON
JEsITeIbHOCTH YEJIOBEKa, CBA3AHHOM C MepepadOTKOMN BEIIECTB.

CryzneHT, OCBOMBIIMII 00pa30BaTeNIbHYIO IporpamMmy, JOJKEH 00J1a1aTh
CIEAYIOIIMMU KOMIETEHIHUSIMU:

OK 1. IloHumaTh CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTh OyayIieil npodeccun,
MPOSIBJIATH K HEW YCTOWMYMBBINA UHTEPEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JESTEIBHOCTb, HUCXOJS U3 LEIU U
CIIOCOOOB €€ TOCTUKEHUS, ONPEACIICHHBIX PYKOBOJAUTEIIEM.

OK 3. AmnanuszupoBaTh pabodyl0 CHUTyalldl0, OCYIIECTBISATH TEKYIIUH W
UTOTOBBI KOHTPOJb, OLUEHKY U KOPPEKIHUI0 COOCTBEHHOW JE€ATEIbHOCTH, HECTU
OTBETCTBEHHOCTh 32 PE3YJIbTATHI CBOEH paOOTHI.

OK 4. OcyuiecTBisTh MOUCK MHPOpMaLUU, HEOOXO0AUMON M 3 (HEKTUBHOTO
BBINIOJIHEHHSI PO ECCUOHANTBHBIX 3a/1a4.

OK 5. Hcnonw3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 6. Paborate B koMaHze, d((eKTUBHO OOIIATHCA C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. VcnonHsATh BOWMHCKYIO OOS3aHHOCTb, B TOM YHCJIE C NPUMEHEHHUEM
MOJIYYeHHBIX TTPO(ECCHOHATBHBIX 3HAHUH (7151 FOHOIIIEH ).

OK 11. Hcnonp3oBaTh 3HaHUS MO (PUHAHCOBOW T'PAMOTHOCTH, IUTAHHUPOBATH
MPEANPUHUMATENBCKYIO AEATEIbHOCTh B MPOQecCuoHaIbHON cepe B (eaepalibHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTAX CPEAHEro MPOPECCHOHAIBHOIO
obpazoBanus (nanee — ®I'OC CII0).



5.CoepskaHue U CTPYKTYpa y4eOHOH JUCHUNIIMHBI
5.1.Conep:kanue yueOHOM QM CIMILIMHBI
BBenenue

Hayunble MeTonbl TMO3HaHWS BEHIECTB M XUMHUYECKUX sBJICHHH. Poib
AKCIIEPUMEHTa M TEOPUU B XUMHHU. MOJENMpOBaHWE XUMHUYECKHUX IPOIIECCOB.
3HaueHue xumuu npu ocBoeHuun npodeccun 23.01.09 «MamMHUCT JTOKOMOTHUBAY
TEXHUYECKOTO Ppoduiis mpopecCuoHaIbHOI0 00pa30BaHMUs.

O01as u HeopraHm4eckas XuMus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE mOHATHS XuMHH. BemectBo. Atom. Mosekyna. XuMUYeCKUAN
aneMeHT. Amorporus. I[IpocTteie u cioxkHble BemecTBa. KayeCcTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB BEIIECTB.  XUMHUYECKHUE  3HaAKU U (OPMYJIBIL.
OTHOCHUTENbHBIE aTOMHAsi M MOJIEKyJisipHasi Mmacchl. KonudecTBo BelecTna.

OcHoBHBbI¢ 3aKOHbI XUMHH. CTexvoMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEIIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJIIPHOW CTPYKTYPBI. 3aKOH
ABOrajipo " CIIEJICTBUS U3 HETO.

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

Jemoncmpavyuu

Mopenu aToMOB XUMUYECKHUX 3JIEMEHTOB.

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

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00bEMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauyumvlie 3INEMEHMbL COOEPHCAHUA.
Amnorpornnbie MoguduKanuu yriepoja (aamas, rpadut), kuciopoga (KUCIOpon,
030H), oyioBa (cepoe u Oenoe o0J0BO). [loHATHE O XHMHUYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUA U HAHOTEXHOJIOTHH.

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

ITepunoanueckuit 3axkoH JI.M.MenneneeBa. OtkpeitTne JI. M. MennaeneeBsiMm
[lepuomuueckoro 3akoHa. Ilepumonunueckuit 3akoH B dopmymupoke [J[. .
Menpeneena.

Ilepuonuueckass Tabnuia XUMHYECKHX  JJIEMEHTOB —  rpaduueckoe
OoTOOpakeHWe TNEepPUOANYECKOro 3akoHa. CTpPyKTypa TEpUOAUYECKON TaOIUIIbI:
nepuo/ibl (MaJible ¥ OoJbIIKE), TPYNIbI (TJIABHASI U TOOOYHAs).

Crpoenne aroma u Ilepuoaunveckuii 3akon [I. U. MenpeneeBa. AToMm —
CloXHas vactuia. Aapo (IpOTOHBI W HEUTPOHBI) U DJIEKTPOHHAS 000J0YKA.
M3otompl.  CTpoeHHME HJIEKTPOHHBIX O0OJOYEK AaTOMOB  JJIEMEHTOB  MAaJbIX
neproioB. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB DJIEMEHTOB
OonBIIX TIEpUOA0B (TIEpeXOaHBIX eMeHToB). [lonaTue o0 opOuTanmsx. s-, p- u d-
opOutanu. DIEKTPOHHBIE KOH(DHUTYypalMiKi aTOMOB XWMHYECKHX AJIEMEHTOB.
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CoBpemennas  ¢opmynupoBka  [lepuogmdeckoro  3akoHa.  3HAYCHHE
[Tepuoguueckoro 3akoHa U llepmoandeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KAPTUHBI MUPA.

Jemoncmpayuu

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

Jlunamuyeckue Tabnuibl 11t MojenupoBanus [lepuoanueckoil CUCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim
MonenupoBanue noctpoeHus [leproaudeckoit TabIUITbI XUMUYECKHUX JIEMEHTOB.

Ilpogunvuvie u npogheccuonanvho 3Hauumvle 3INEMEHMbL COOCPHCAHUA.
PagnoaktuBHOCTE. VCHONMB30BaHME PAAMOAKTUBHBIX HW30TOMOB B TEXHUYECKHUX
neisix. PEHTreHOBCKOE MBIIyYeHHME M €ro HCHOJIb30BAHHE B TEXHUKE U
MEIULIMHE. MopgenupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BO/JICTBE.

CTtpoeHnue BelecTBa

HNonnass xumMuueckass cBsi3b. KaTuoHbl, X oOpa3oBaHHE U3 aTOMOB B
pe3ynbTaTe mpolecca OKHCICHHS. AHHOHBI, HMX o0O0pa3oBaHME W3 aTOMOB B
pe3ysibTaTe Mpolecca BOCCTAaHOBJICHHUS. IOHHAs CBA3b KaK CBSA3b MEXKAY KAaTUOHAMU
Y aHUOHAMM 32 CUET AJIEKTPOCTATUYECKOro npuTsbKeHus. Kiaccudukaius HOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOW o0o0nouku. HoHHBIC
KpUCTAJUIMYECKre pemeTku. CBOMCTBAa BENIECTB C MIOHHBIM THUIIOM KPHUCTALUIMYECKOU
PEILIETKH.

KoBanentHasi xummyeckasi cBs3b. MexaHn3m o00Opa3oBaHHsI KOBaJEHTHOM
cBsi3u  (OOMEHHBII W JIOHOPHO-aKLUENTOPHBIN).  DJIEKTPOOTPUIIATEIHLHOCTD.
KoBanenTHbie mONsIpHAst U1 HeNoJisipHasi CBsI3U. KpaTHOCTh KOBAJEHTHOW CBS3HU.
MonekynsipHble ¥ aTOMHBIE KpUCTAIMYECKHE pemeTku. CBONCTBa BEIIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMH KPUCTAUIMYECKUMU PELIETKAMMU.

Merajuinyeckasi cBs3b. MeTamueckas KpUCTAJUIMYECKas pelieTka |
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHUE CBOMCTBA METAJIIOB.

ArperatHble COCTOSIHMS BelIeCTB U BOJAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0pa3Hoe cocTosHMs BemiecTB. llepexosa BemiecTBa W3 OJHOTO arperaTHOrO
COCTOSIHMSA B Ipyroe. BomopoaHas CBs3b.

Yucroie BemectBa U cMecu. [lonatue o cmecu BeuiectB. ['oMOreHHbie U
reTeporennble cmecu. CoctaB cmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MAacCOBas J10JIs PUMECEH.

Jucnepcubie cucreMbl. [lonsTue o aucnepcHoit cucreme. JlucniepcHas daza u
nucriepcuoHHast  cpena.  Knaccudukamus  gucniepcHbix  cucteM. [lonsitue o
KOJUTOUJIHBIX CUCTEMAX.

Jemoncmpayuu

Mojenb KpUCTAUIMYECKOW PELIETKH XJIOPUAA HATPHSL.

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

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

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

Koaryssius.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnuie onvimbol

[IpuroToBneHue cycneH3uu kapOoHaTa KaibIus B BOJIE.

O3HaKOMJIEHHE CO CBOMCTBAMHU JTUCTIEPCHBIX CUCTEM.

IIpopuiabHbie U NPOoGeCcCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTbI COHAEPKAHUSA.
[TonmapHOCTh CBA3M W MONSPHOCTh MOJIEKyJbl. Konnencanus. TekydecTs. Bo3ronka.
Kpucrammmzanus. Cyonumanus u necyonuManus. AHoManuu (GU3NIECKUX CBONCTB
BOJbI. JKuakue Kpuctaiibl. MUHEpAIIBI U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU W CYCNEH3WHU. 301 (B TOM 4YHcCie a’po3onu) u renu. Koarymsmwms.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Bona. Pacreopbl. PacrBopenue. Bonma kak pactBoputens. PacTBopuMocThb
BelecTB. HachlllleHHbIE, HEHACHILIEHHBIE, MEPECHIIICHHBIE PACTBOPhL. 3aBUCUMOCTD
PacTBOPUMOCTU Ta30B, KUJKOCTEH U TBEPABIX BEHIECTB OT PA3IUYHBIX (PaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJIeKTPOJIUTHYECKAS] JAUCCOUMANUA. DJIEKTPOJIUTBI U HEIJEKTPOUTHI.
DIIEKTPOIUTHYECKAS TUCCOUUAMA. MeXaHU3Mbl JIEKTPOJUTUYECKON AUCCOLIUAIUN
JUI. BEUIECTB C PA3JIMYHBIMU THUINAMH XHMHUYECKOM CBA3U. [ MIOpaTHUpOBaHHBIC U
HETUIPATUPOBAHHBIE MOHBI. CTENEHb ANEKTPOIUTHIYECKON Auccounanuu. CUIbHBIE U
cimabbie  A7eKTPoJUThl. (OCHOBHBIE TOJOXKEHUS TEOPUU  DIEKTPOIUTHUECKOU
nucconuanvu. KucimoTel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBoprMOCTB BELIECTB B BOJE.

Cobupanue ra3oB METOJIOM BBITECHEHHUS BO/IBI.

PacTBopeHnue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHUSL.

OO0pasIel KPUCTATIIOTUIPATOB.

N3roroBneHne rurncoBou MOBSA3KH.

HcnpiTanne pacTBOPOB DBJICKTPOJIMTOB UM HEIJNEKTPOJUTOB HA  MPEIMET
JTUCCOLIAALIVY.

3aBUCUMOCTh ~ CTE€NEHU  DJICKTPOJUTHYECKOM  AUCCOUMAIMA  YKCYCHOMU
KHCJIOTBI OT pasz0aBieHUs pacTBoOpa.

JIBU>KE€HHE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

[IpuroroBieHuE KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue
Onpenenenre pacTBOpa 3alaHHON KOHUEHTPALIMH.
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IIpopunbHbie M NPOPEecCHOHAIBHO 3HAYUMbIE JJIEMEHTBHI COAEpP;KAHUSA.
PactBopenue kak (Qusuko-xumudeckuid mporecc. TeruoBbie dddexTsl  mpu
pactBopeHun. Kpucramworuaparsl. PemieHne 3amad Ha  MacCcoBYKO — JOJIIO
pacTBOpeHHOro BemiecTa. [I[puMeHeHne BOAbl B TEXHHUYECKUX MLeisX. JKecTKocTh
BOJBI M CHOCOOBI €€ ycTpaHeHUs. MUHepaabHbIE BOJBI.

Knaccuduxkanus HeopraHudecKuX coeJHHEHU M UX CBOMCTBA

Kuciaorsl u ux cpoiicTBa. KUCIOTH Kak 3JEKTPOJIMTHI, MX KIACCHU(PUKALIMS
[0  pAa3aWYHbIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
ANEKTPOIUTUYECKON  JTMCCOLIMALUU. OcoOenHoctu B3aNMOJECHUCTBUS
KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
ITOJTYYEHHUS KACIIOTHI.

OcHoBaHus 1 uX cBoiicTBa. OCHOBaHUSA KakK 3JIEKTPOJIUTHI, UX KJIaCCU(PUKALUA
M0 Pa3JIMYHBIM TpU3HAKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHHUM B CBETE TEOPUU
AJIEKTPOJIUTHYECKON Auccouranuy. Pas3inoxeHue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TOJTYYEHHS] OCHOBAHUIA.

Comm m ux cpoicrBa. Comn kak »nekTponuThl. ColnM CcpeaHue, KUCIbIE U
OCHOBHbIE. XMMHMYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIIEKTPOIUTUUYECKOU
aucconuanuy. CrnocoObl nonydeHus conel. ['uaponns cone.

Oxcuapl 1 ux cpoiicrBa. CoseoOpasyroniye 1 Hecoaeo0pa3yomue OKCUIbL.
OcHoBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCU/IBI. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTENIEHU OKHUCIIEHUs 0Opa3yIollero ero Meramia. XMMUYECKHE CBOWCTBA OKCHOB.
[TomyyeHnne okCcHaOB.

Hemoncmpauuu

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMM.

I'openue dpocdopa u pacTBOpeHUE MPOIYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBolicTBa aM(GOTEPHOTO THAPOKCHUA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimuol

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

HcnpiTanne pacTBOPOB LIEIOYEH HHAUKATOPAMHU.

B3aumoencTBHe 1MIEN04Yen C COJSIMU.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3anmoneiicTBruE KUCIOT ¢ METAJUIAMH, OKCUAAMU METAJIJIOB, OCHOBAHUSIMU, COJISIMHU.
BzaumopernicTBue cosen ¢ MeTaiuiamMu, IPYT C IPYTrOM.

I'maponus cosnen pa3auyHoro TUIa.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna paszOaBieHust cepHOM KHUCIOTHL. Vcmonb3oBaHME CEepHOMl KHUCIOTHI B
MPOMBILIJICHHOCTH. EnKWe 11eoYu, uX HWCHOJb30BAHUE B IMPOMBIILICHHOCTH.
["amenast u HeramieHast U3BeCTh, UX MIPUMEHEHUE B CTPOUTENBCTBE. [ uric u anebdactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, menounasi, HeUTpajibHas cpea
pacTBOPOB.
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XuMHYecKHe peaKkuuu

Knaccupuxanus XHMHYECKHUX peakumii. Peakunun COCJIMHCHMUS,
pasnokeHus, 3amMmelieHus, obmeHa. Kartamutuueckue peaxkuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluu. ['OMOT€HHbIE U TeTePOTreHHbIE PEaKINU. DK30TEPMUUYECKUE
U DHJIOTEPMHYECKHE peakiuu. TemmoBol A(PQPexkT XUMUYECKUX  peaKiluil.
TepMoXxuMUYECKHE YPABHEHUA.

OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CTeneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBJIeHUE. BoccraHoBuTenb U OKUcieHue. Meroa
3JIEKTPOHHOTO Oastanca TU1sL COCTaBJICHUSI YPABHEHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKUX peakuui. [[oHATHE 0 CKOPOCTH XUMUYECKUX PEAKIIHIA.
3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEAKIHUM OT PazIMuHbIX (PaKTOPOB: MPUPOIBI
pEarupyronmx BEIIECTB, WX KOHILEHTpPAlUHUH, TEMIIEPATypbl, MNOBEPXHOCTH
COIIPMKOCHOBEHUS U UCITOJIB30BaHUS KaTaIu3aTOPOB.

Oo0paTumocTh XUMUYeckuXx peakumii. O6paTumbie U HEOOPATUMBIE PEAKITUU.
XHMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIIICHUS.

Jemoncmpavyuu

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

3aBUCHUMOCTh CKOPOCTH PEAKLIUH OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.

B3aumoneiicTBUe pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYJb(aTa
HATPHS PA3IMYHON KOHIIEHTPALUU U TEMIIEPATYPHI.

Mopaenps KUMIAIIEro CIOS.

3aBUCUMOCTbh CKOPOCTH XUMHUUYECKON PEAKIIUHU OT MPUCYTCTBUS KaTaJIM3aTopa Ha
MPUMEPE PA3JT0KEHUS TMEPOKCHUIA BOJIOpPOAA C TMOMOIIBI AUOKCHIA MapraHia u
KaTalasbl.

Mogaens aiexTpom3epa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnwie onvimuol

Peaknus 3amenieHrst Meu )eje30M B paCTBOPE MEAHOTO KyIlopoca.

Peaxriuu, naymme ¢ oOpazoBaHuEM 0OCajiKa, ra3a Wid BOJIbI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS COJISTHOM KHUCIIOThI C METANIAMH OT UX
MIPUPOIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICMCTBUS LIMHKA C COJITHOM KHUCIIOTOM OT €€
KOHIICHTPAIIUH.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvlie INEMEHMBL COOEPHCAHUA.
[Tonsatue 00 ayekTposiu3e. OJEKTPOJIMU3 PaACIIaBOB. DJIEKTPOJU3 PACTBOPOB.
DIIEKTPOJIUTAYECKOE TIOJydYeHue  amomMuuus.  [IpakTuyeckoe  mpuMEHEHUE
anekTponusa. [ anmpBaHorutactuka. [ampBanocTerus. PadunHupoBaHHMe I1BETHBIX
METaJIOB.

Karanu3z. T omoreHHsie W TeTEpPOT€HHbIE KaTauu3aTopbl. [IpoMoOTOpBI.
Karamutnueckue supl. UTHTHOUTOPEI.

[Ipon3BOICTBO aMMUaKa: ChIpbE, anmnaparypa, Hay4Hble IPUHIAIIBL.
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MeTajuibl 1 HEMeTaJIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KpHUCTaIOB. PDuznueckue
cBoiicTBa MetaioB. Kiaccudukamnus MeTaioB IO pa3IUyYHBIM  PHU3HAKAM.
XUMUYECKUE CBOMCTBAa METAJJIOB. OIJIEKTPOXUMHUYECKUN Ppsii  HANPSKECHUN
MeTaJuIoB. MeraiorepMust.

O6mume crnocoObl monyuyeHus MeTauioB. [loHsATHE O  METaUTypruu.
[TupomeTaimyprusi, THAPOMETAIUTYPIUsl U dJeKTpoMeTautyprus. CriiaBbl YEpHbBIE U
LIBETHBIE.

Hemeramibl. OcoOeHHOCTH CTpoeHHsi aToMoOB. Hemertamnsl — mpocTbie
BEILIECTBA. 3aBHCHUMOCTb CBOMICTB TaJIOT€HOB OT MX IOJIOKEHHUS B MEPUOAUYECKON
cucreMe. OKHCIHTENBHBIE M BOCCTAHOBHUTENIBHBIE CBOMCTBA HEMETAJUIOB B
3aBUCHUMOCTH OT UX IOJIOKEHUSA B PALY DJIEKTPOOTPULATEIBHOCTH.

Jemoncmpavyuu

Kosnekus Metanios.

B3aumozeiicTBue MeTaisioB ¢ HemeTauiaMu (okene3a, IMHKAa W aIOMHHHS C
Cepoil, aIIOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHE JKeJe3a B XJI0peE).

I'openue meTamios.

AJIOMUHOTEPMHUS.

Konnexkuust HemetaymioB. l'opeHue HemeramioB (cepbl, ¢ocdopa, yris).
BrITecHeHrEe MeHee aKTHUBHBIX rajJOT€HOB U3 PACTBOPOB MX COJIEH 00siee aKTUBHBIMU
rajoreHamH.

Mojenb OPOMBINUIEHHOM YCTAaHOBKHM ISl MPOM3BOACTBA CEPHOM KHUCIIOTHI.
Mopens neun s o0Xura u3BecTHsKA. KOIeKIMU NpOAYKIUN CHIMKATHOU
MPOMBIIUIEHHOCTH (cTekna, papdopa, dasHca, HEMEHTa pa3IMdHbIX MapoK U Ap.).
Jlabopamopnuvie onvimaol
3akajika ¥ OTIYyCK CTaJju.

O3HaKOMJIEHHE CO CTPYKTYpaMH CEpOro 1 OEsoro yyryHa.
Ilpakmuueckue 3anamus
Pemenune s3xcniepuMeHTanbHbIX 33/1a4.

IIpopuiabHbie U NPoPecCHOHAIBLHO 3HAYMMBbIE JJIEMEHTBbI COJep:KaHMS.
Koppo3ust MeTannoB: XUMUYECKass M 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTbh CKOPOCTH
KOpPpO3WHM OT YCJIOBUH  OKpyxkarwrmied cpenbl. Kraccudukanus  xoppo3uun
METaJUIOB MO pa3IMYHBIM Mpu3Hakam. CrocoObl 3alIUThl METAIJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u ctanu. [losydeHue HeMeTaIOB (PpaKIIMOHHON TTEPErOHKON
KUIKOTO BO3/yXa M DJJEKTPOJIM30M pAacTBOPOB WM PACIUIABOB AJIEKTPOJIMUTOB.
CuiMkaTHast IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.

Oprannyeckasi Xumusi
OcCHOBHbBIE OHATHS OPraHUYECKO XUMIM U TEOPUA CTPOCHUSA
OPraHUYecKuX CoeuHeHnI

IIpeamer opranuvyeckoil xuMum. I[Ipupoanesie, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHuyeckue BeniecTtBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPTaHUYECKUMHU.
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BanentHOCTh. XHMMHYECKOE CTPOEHHE KaK NOPSNOK COEAUHEHHs aTOMOB B
MOJIEKYJIBI 110 BAJIEHTHOCTH.

Teopusi crpoeHusi opranndeckux coeanneHuii A.M.bytiepoBa. OCHOBHbIE
MOJIOKEHUSI TEOPUU XUMHUUYECKOTO cTpoeHus. M3omepus u nu3oMepbl. XUMHYECKHE
(GhOopMyIIbl U MOZEIIM MOJIEKYJI B OPraHUYECKOW XUMUHU.

Kiaaccupukanust opranmyeckux BemecTB. Kiaccudukainus BemiecTB 1o
CTPOCHHUIO YIJIEPOJHOTO CKeJieTa M HAIMYUIO (PYHKIIMOHAJIBHBIX Ipymil. ['oMosioru u
romosorus. Hayana Homenkiarypsl [UPAC.

Knaccupukauusas  peakumid B OpraHuveckod  xumuu.  Peaknuum
MPUCOEIMHEHNS (TUAPUPOBAHUSA,  TAJIOI€HUPOBAHMS,  TMAPOraJOr€HUPOBAHMS,
ruaparanuu). Peakiuu oTmiensieHus (IeruapupoBaHus, AeTUapOraloreHupOBaHMS,
nerupatanun). Peakuuu 3amemienus. Peakuuu nzoMepuzammm.

Hemoncmpayuu

Mozenu MoJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUM.

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

Jlabopamopnuwiii onvim
N3rorosiieHre MoesIed MOJIEKYJl OpPraHUYECKUX BEILECTB.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[lonsiTue o cyOctpare u peareHTe. Peakiuu OKHUCIEHHS W BOCCTAHOBJICHUS
OPTraHUYECKUX BEIIECTB. CpaBHeHnue KJ1accu(pukanuu COEIMHEHN 151
KJIaccU(PUKaUMKU peakuuid B HEOPraHMYECKON M OPraHUYECKOW XUMUHU.

Yraesoaopoasl M UX NPUPOJAHbIE HCTOYHUKH

AJIKaHBI: TOMOJIOTHYECKMM pAN, H30MEpHUs M HOMEHKJIAaTypa AajaKaHOB.
XUMHUYECKHE CBOMCTBA aJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMEeIIICHUE, PA3I0KEHUE,
neruapupoBanue. [ I[pumeHenne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. ODTUJIEH, ero IIOJIy4YEeHUE (meruapupoBaHUEM JTaHa,
JETOJIMMEPU3aLUen nonmdTUIeHa). ['omonornyeckuii pan, U30Mepus,
HOMEHKJIaTypa AJIKEHOB. XUMUYECKHE CBOMCTBA STUJICHA: rOpeHue,

Ka4eCTBCHHbIC  peaknuu  (oOecliBeYMBaHWME OpPOMHOM  BOJABI M pacTBoOpa
TepMaHraHata Kajus), TuapaTanus, noauMmepuszanus. [IpuMeHeHne sTuiieHa Ha
OCHOBE CBOMCTB.

JAvenbl 1 Kay4yKH. [IoHATHE O AMEHAX KaK YIiIeBOAOPOJax C ABYMS JBOWHBIMU
cBs3amu. ComnpspkeHHbIE  JHEeHBl. XUMHUYECKHWe CBoWcTBa OyraaueHa-1,3
M30MpeHa: oOeclBeUrBaHWE OpPOMHOW BOABI M TOJUMEpPHU3AIUsS B KaydyKH.
HarypanbHbelil ¥ cHHTETHYECKHE KayyyKH. Pe3uHa.

AJKHUHBI. AnetmieH. XHUMHUYECKUE CBOMCTBa areTuieHa: TOPEHHUE,
obeciiBeurnBaHue OPOMHON BOJBI, MPUCOCAMHEHUN XJIOPOBOJIOPOJa W THUIpaTaIUSL.
IIpumeHeHue aneTuneHa Ha OCHOBE CBOMCTB. MexkinaccoBas U30MeEpUs C
aJIkaJuCHaAMU.

Apenbl. benszon. Xumudeckue CcBoWcTBa Oe€H30j7a: TOpPEHHE, PEaAKIUU
3amelnieHns  (raJoreHHMpoBaHHE, HUTpoBaHME). IIpuMeHeHHe OCH30J1a HA OCHOBE
CBOMCTB.
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IlpupoaHbie WMCTOYHUKH  YIJIeBOAOPOAOB. [IpuponHblii ra3: cocras,
IPUMEHEHUE B KaueCTBE TOIUIMBA.

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

Jlemoncmpayuu

['openne meTaHa, ITUIIEHA, AllETUIIEHA.

OtHolleHHEe MeTaHa, OJTWJeHa, aleTWwieHa W OeH30Jla K pacTBOpam
nepMaHraHara Kaiaus 1 OpOMHOM BOJIE.

[lonyyenue »STWieHa peakuWed JeruapaTaluyd 3TaHOJa, AaleTHIeHa —
TUAPOIU30M KapOuaa KajlbIusl.

PaznoxxeHnue kaydyka MpU HarpeBaHUU, UCHBITAHUE MPOAYKTOB Pa3JIOKEHUS
Ha HENpeaelbHOCTb.

Komnekmust obpasnoB Hedhtu u HedrenpoaykroB. Kosmnekuus «KameHHBIM
YIOoJib ¥ MPOAYKIHS KOKCOXUMUUYECKOTO MTPOU3BOJICTBAY.

Jlabopamopnwie onvimuol
O3HakOMIIEHHE C KOJUIEKITMEeH 00pa3iioB HeTH U MPOTYKTOB €€ NmepepadoTKU.
O3HaKOMIIEHHE C KOJUICKIIMEH KayqyKOB M 00pa3laMu U3JIeTTui U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[IpaBuno B. B. MapkoBuukoBa. Kiaccudukanus u Ha3HaAYeHHE KaydyKOB.
Knaccudukanus u Ha3HaueHue pe3uH. Byikanuzanus kaydyka.

[lonyyenue amerwsieHa NUPOIU3OM MeTaHA U KApOUAHBIM  CIOCOOOM.
Peakuust  monumepuzanuv  BUHWIXJOpUAA.  [loMMBUHMIXJIOpU U €rO
npuMeHeHue. Tpumepusaius aneruiieHa B OH301.

[lonsitue 00 okcTpakuuu. BoccraHoBieHHe HUTpPOOEH307da B AHWJIUH.
I'omonornueckuit psg apenoB. Tosyon. Hutposanue tonyosa. Tpotui.

OcHOBHBIEC HAMPABJICHUS MPOMBIIIUICHHOW MepepadOTKU MPUPOIHOTO ra3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Iporiecchl MPOMBINIIIEHHOW TIEpepabOTKH HEPTH: KPEKUHT, pUPOPMUHT.
OxTaHOBOE YKCIIO OEH3WHOB U METAHOBOE YMCJIO TU3EILHOTO TOTUIMBA.

Koxkcoxumuueckoe npou3BOACTBO U €ro MPOAYKIHS.

Kucsopoacoaep:kanue oprannyeckue coelMHeHUs

Cuuprsl. [lonydyenue stanona OpoKeHHEM TIIOKO3bI U THApaTaIllued dTUIICHA.
['unpokcunpHas rpymnna kak ¢yHKUUOHanbHas. [loHsiTHE O TpenenbHbIX
OJHOATOMHBIX CIIUPTaX. XMMHUYECKHME CBOMCTBA JTaHOJIA: B3aUMOJIECUCTBUE C
HaTpueMm, 0Opa30BaHHME MPOCTHIX M CIOXHBIX S(PUPOB, OKUCJICHHWE B aJIbJCTHU]L.
[IpumeHeHne »5TaHOla HAa OCHOBE CBOWCTB. AJIKOTOJM3M, €r0 MOCIEACTBUS JJIs
OpraHu3Ma 4YeJOBeKa U MpeaylpexIeHHE.

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

®enon. Ousnveckne M XuMuyeckue cBoiicTBa (eHona. B3aumHoe BnusiHue
aTOMOB B MoJeKyne ¢eHoia: B3aWUMOJEHCTBUE C THUAPOKCHIOM HATpus W
azoTHOU kucioToil. [I[pumenenne peHoma Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonsitue 00  ampaermmax.  AnpJAerwjHas — Tpymnma — Kak
¢byukiuonansHas. Dopmanbaerun 51 ero CBOMCTBA: OKHUCJICHUE B
COOTBETCTBYIOILYIO KHUCJIOTY, BOCCTAaHOBJIEHHWE B COOTBETCTBYIOIIUN CHUPT.
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[TomyyeHne anbAErHAOB OKHCICHUEM COOTBETCTBYHOIIMX CIUPTOB. [IpuMenenue
(dbopmaiiblieruia Ha OCHOBE €r0 CBOMCTB.

Kapo6onoBbie kuciothl. [lonsitue o kapOoHOBBIX Kuciotax. KapOokcuibHas
rpynna kak (GyHKIUOHAIbHAs. ['OMOJIOTMUECKUI psJl MpeAeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT. [loydeHne kKapOOHOBBIX KHUCIOT OKHMCIEHHUEM allbJIETHIOB.
XVWMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOIME CBOMCTBA C MUHEpAIbHBIMU
KHUCIIOTaMU U peakuus >tepuduxanuu. [Ipumenenrne ykCcycHOM KHCIIOThI HA OCHOBE
CBOKCTB. BbICIINE KUPHBIE KHCIIOTHI

Ha MPUMEPE MAITBMUTHHOBOM U CTEAPUHOBOM.

Caoxuble 3¢upbl u xkupbl. [lomydeHune CHOXKHBIX 3(QUPOB peakIueit
srepudukanmu. Cinoxubsie 3pUps B IpUpoje, uX 3HadueHue. [[puMeHeHne CIoKHbBIX
3(UpPOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxubie 3¢upbl. Kinaccudukanus xupoB. XUMHUYECKHE CBOWCTBA
YKAPOB: THUAPOJIA3 U TUAPUPOBAHUE KUIAKUX KUPOB. IIpruMeHeHne KUPOB HA OCHOBE
CBOWCTB. MbUIa.

YraeBoabl. YrieBojabl, HUX KiIacCHU(pUKalMSI: MOHOcaxapuibl (TJIIOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U rnojrcaxapuabl (Kpaxmal v 1eJUIII03a).

I'moko3a —  BEIIECTBO C JABOMCTBEHHOM (yHKIIMEH —  allbIeTUIOCIIHPT.
XUMHAYECKHE CBOMCTBA T[JIIOKO3bl: OKHUCIIEHHME B  TJIIOKOHOBYIO  KHUCJOTY,
BOCCTaHOBJICHHE B COPOUT, cnupTOBOE OposkeHue. [IpuMeHeHue riitoKo3bl Ha OCHOBE
CBONCTB.

3HaueHue YIJIEBOJOB B KMBOM IIPUPOJE M KU3HM yenoBeka. [lowaTtue o
peAKUMAX TMOJMKOHICHCAIMU W THUAPOJIM3a HA MpPUMEpPE B3aMMOIPEBPAIICHUN:
TJIFOKO3a «<>TI0JIMCaxapu.

Hemoncmpauuu

OkwuciieHue cnupTa B ajubJICTUI.

KauecTBeHHbBIE peaKIIuM HA MHOTOAQTOMHBIE CLIUPTBHI.

PactBopuMocCTh deHoIa B BOJIe IpU OOBIYHOM TeMIepaType U HarpeBaHUH.

KauectBennsie peakiuu Ha HEHOM.

Peaxiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIFOKO3BI.

OkucneHue anpJIeTU0B U TIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCUIA MEIU
(IT). KauecTBennas peakuus Ha kpaxmai. Kommekius 23pupHbIX Macer.
Jlabopamopnuie onvimuol
PacTtBOpeHnue rimieprHa B Bojie U B3auMojielicTBue ¢ Tuapokcuaom meau (11).
CBoiiCTBa YKCYCHOM KUCIIOTHI, OOIIIME CO CBOMCTBAMH MUHEPATbHBIX KUCIIOT.
Jloka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa JKUIKOTO KuUpa.

KauectBeHHas peakuus Ha Kpaxmad.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
MeTunoBeli COUPT W €ro HCHOJIb30BAaHWE B KA4€CTBE XHUMHYECKOTO ChIPbS.
TokcuYHOCTh METaHOJIa W TIpaBWJIa TEXHUKHA O€30MACHOCTH MpU pabdOTe C HUM.
OTUIICHTIIMKOJIb W €ro MnpuMeHeHHe. TOKCMYHOCTh ATUJICHTJIMKOJS U IpaBUIIa
TEXHHUKHU OC30ITaCHOCTH IPU PadOTE C HUM.

[Tonydyenue ¢eHona U3 MPOAYKTOB KOKCOXMMHUYECKOTO IPOU3BOACTBA M W3
Oenzorna.
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[Tomukonaencanust Gopmanpaeruna ¢ GeHosioM B ¢GeHOI0HOPMATHICTHIHYIO
cmony. Aueranpaerusl. lloHstue o keroHax Ha mnpumepe aneroHa. lIpumeHeHwne
alleTOHAa B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (I1aBeJIEBOM KUCIOTHI KaK JBYXOCHOBHOM,
AKpUJIOBOM KHMCJIOTHI KaK HeTpeaeabHON, OCH30MHON KUCIOThI KaK apOMaTHYeCKOM ).

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

MomnouHokucinoe  OpokeHHe — MIOKO3bl.  KHCIOMOJOYHBIE  MPOIYKTHI.
CuniocoBanue kopMoB. HutpoBanue 1emuioio3sl. [Tupokcunus.

A3oTcoaep:xamuue oprannyeckue coeguHenus. Ioammepsl

AMmunsbl. [lonstue 06 amuHax. AnudaTHuecKre aMHHbBI, UX KilacCUuPUKAISI U
HOMEHKJAaTypa. AHWIMH Kak OpraHudeckoe ocHoBaHue. [lomydenue aHwimHa w3
HUTPOOEH3071a.

[IpuMeHeHre aHMIIMHA HAa OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMHUHOKHUCIOTHI Kak ampoTepHble TU(YHKIIMOHATIBHBIC
OpraHUYeCKUE COCAMHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aHUMOJEHCTBHE
C LIeJI0YaMH, KUCIOTaMH U JPYT C APYroM (peakius nojukonaeHcauun). llentunnas
CBSA3b U TIOJIUIICIITU/IBI.

IIpuMeHeHrne aMIHOKHCIIOT HA OCHOBE CBOMCTB.

Beakn. IlepBuunas, BTOpuYHasi, TPETUYHASI CTPYKTYPhI OEIKOB. XHUMUUYECKHE
CBOMCTBa O€IKOB: TOpEHWE, JAeHaTypalus, THIpPOJIU3, LIBETHBIE PEAKIIHH.
buonornyeckne QpyHKIIMN OETKOB.

Ionumepsl. benku u nonrcaxapuabl Kak OMOMOIUMEPBI.

Ilnacrmacesl.  Ilomyyenne monuMepoB  peakuuend MOJMMEpPU3ALUA U
MMOJMUKOHJEHCAMK.  TepMOIUIACTUYHBIE W TEPMOPEAKTHUBHBIE  IUIACTMACCHI.
IIpencraBurenu mactmace.

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

Jlemoncmpayuu

B3aumopeiictBue aMMHuaka M aHUJIMHA C COJITHOM KUCIOTOM.

Peakums annamHa ¢ GpOMHOM BOJIOM.

JlokazarenbCcTBO HAMMUUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTBopenue u ocaxieHue 0eIKoB.

[IBeTHBIEC peakuuu OENKOB.

I'openue nruybero nepa u WepCTsIHON HUTH.

Jlabopamopnuvie onvimaol

PactBOpeHue 6e1KoB B BOJIE.

OO6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypanus pactBopa Oejlka KypHHOro silja CIUPTOM, pacTBOpamMH coJieh
TSDKEJIBIX METAJIJIOB U MIPU HArPEBaHUMU.

Ilpakmuueckue 3anamus

Pacno3naBaHue macTMacc v BOJIOKOH.

Pemenue 3ama4 Ha BbIBOJ (DOPMYJT OpraHUYECKHUX BEIIECTB.
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Ilpogunvuvie u npogheccuonanvno 3nHauumvie 3INeMeHMbl COOEPHCAHU.
AMUHOKANpoHOBas KUCIOTa. KampoH kak MpencTaBUTENh MOJTHMAMUTHBIX BOJIOKOH.
Hcnonp3oBaHue TUApoNH3a OCIKOB B TPOMBINUICHHOCTH. [loMMBUHIIXIOpHU],
nouTeTpadTOpITHIICH  (TedhJIOH). denonodopmanbieruIHbIe MJIACTMACCHI.
Hemmymona. IIpombIliuIeHHOE MPOU3BOJCTBO XUMHUYECKHUX BOJIOKOH.
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5.2. Temsl pedpepaToB (IOKJIAI0B), HHAUBHIYAJIbHBIX MPOEKTOB.

1. buorexHoOTHS U TeHHasi MHXKeHepus: — TexHojorun X XI 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 PU3UKOB-SAICPUIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

10 PeHTreHoBCKOE U3ITyYeHHE U €T0 UCTIOIb30BAHUE B TEXHUKE M MEIUIIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

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

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

14.TIpumeHeHre TBEPIOro U razoo0pa3zHoro okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

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

17.KocmeTtnueckue reu.

18.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

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

24.Y cTpaHeHue KeCTKOCTH BOJIbI Ha IPOMBILUICHHBIX MTPEANPUATHIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.cnonp30BaHne MHUHEPATBHBIX KHUCIOT Ha NPEANPUATHAX Pa3TUIHOTO
npodus.

27.OKcupl U COJIM KaK CTPOUTETHHBIC MATEPUAIIBI.

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.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOaN3 PacIuIaBOB JIEKTPOJIUTOB.

35.IIpakTuueckoe IPUMEHEHUE AIIEKTPOIMN3A: paduHUpOBaHUE,
rajbBaHOIUIACTHKA, TaJIbBAHOCTETHSI.

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.21eKTpOTUTHYECKOE MOTyUYeHHE U paQpUHUPOBAHIE METH.

no

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

39.Ponp MeTamsioB B HCTOpPUM  4YeJIOBEUECKOW UuBHIM3aMu. Vcropus
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 3alUTHI OT KOPPO3UH.

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.Poib OTEYECTBEHHBIX YYEHBIX B CTAaHOBJIEHWHM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPbSL.

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

53.XuMHus yriaeBoOPOAHOTO CHIPhS B MOST OyayIasi mpogeccus.

54.YT111eBoI0pOIHOE TOIIMBO, €r0 BUJIbI U Ha3HAUYCHUE.

55.CuHTeTHYECKNE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MEePCIEKTUBBI.

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

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

58.Hepts w® ee  TpaHCHOPTHUpOBKA KAk  OCHOBAa  B3aUMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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5.3. CTpykTypa y4eOHoii 11 CHUILITHHBI
5.3.1. O0beM yueOHOI TMCUMILUINHBI M BUAbI Y4eOHOI

a00ThI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 177
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 118
B TOM YHCIIC:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas paboTa (mpoekT) (eciau mpeaycCMOTPEHO) -
CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 59
B TOM YHCJIC:
CocTtaBieHue nNpe3eHTaun 10
CocraBiieHHe KPOCCBOP/IOB 10
CocraBiieHHE TECTOB 10
CocraBiieHHE CXEM-KOHCIIEKTOB 10
PedeparuBnas pabora 10
CocraBieHre TEpMUHOB, TE3UCOB 9
ATTecTanus Mo JUCIUTIIIMHE Jugpghepenyupo-

GAHHDLIU 3aY4em
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6. TemaTnueckuii mian yueonoi aucuunanubl OY /1 11 «Xumus» no npogeccuu 23.01.09 «MammHUCT JIOKOMOTHBA»
(ouHOe€ oT/HE/IeHHE)

Makc. KosanuecTBo ayIuTOPHBIX 4aCOB
yueo.

HaumenoBaHue pa3jiesioB U CamoctosTennuas IIpakTnyeckune

TeM Harpyska padota cTylenTa Teoperuueckoe (ceMMHapCcKue) U KypcoBoe
cryacuta (1ac) Beero o0yueHnue JabopaTopHbie NMPOEeKTUPOBAHHE

("IaC) S3AHATUA

Beenenne 3 1 2 2 -

Paznen 1. O0mas u 105 35 70 52 18

HEOpraHu4veckasi XuMusi

Tema 1.1. OcHOBHEIE 6 2 4 4 -

IOHATHS Y 3aKOHBLI XUMUH

Tema 1.2. [lepuognyeckuii

3aKOH U MEPUOTUYECKas

CHCTEMa XUMHUYECKUX 6 2 4 3 1

anemenToB JI.M.Menpaeneera

Y CTPOEHHUE aToma

Tema 1.3. Ctpoenue 9 3 6 4 2

BEIICCTBA

Tema 1.4. Bona. PacTBopbI.

DNEKTPONUTHYECKAS 9 3 6 5 1

JIHCCOIHAINS

Tema 1.5. Knaccudukarnus

HEOPTraHUYECKHUX 25,5 8,5 17 10 7

CO€IUHEHMI U UX CBOMCTBA

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

peakuuun

Tema 1.7. MeTtaisl u 21 7 14 11 3

HEMETAaJLIBI

Pa3nen 2. Oprannyeckas 69 23 46 34 12

24




XUMUSA

Tema 2.1. OcHOBHEIE
MOHSITHS OPraHUYeCKON
XUMHUHU U TGOpI/ISI CTpOCHI/ISI
OPTaHMYCCKUX COCAMHCHUN

16,5

5,5

11

10

Tema 2.2. YraneBonopoas! U
UX TIPUPOTHBIC HCTOYHUKH

13,5

4,5

Tema 2.3. Kucnopon
coJiepKalie OpraHnIecKue
COCANHCHUSA

22,5

7,5

15

11

Tema 2.4. Azotcoaepxaliye
OpTraHUYECKUE COCAMHEHUSI.
[Tonmmmepsnl

16,5

5,5

11

Bcero nmo aucuuninHe

177

59

118

88

30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUA0OB A€ATCJIbHOCTH CTYACHTOB

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

CBS3b, 3JIEKTPOOTPULATENBHOCTb, BAJEHTHOCTh, CTENEHb OKUCIEHUS, MOJb,
MOJIIpHasT Macca, MOJISIpHBIM 00beM ra3000pa3HBIX BEUIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEAJIEKTPOJIUT, 3IEKTPOJIUTUYECKAS U CCOIanus, OKHUCJIUTEINb u
BOCCTAaHOBHUTEIIb, OKUCIIEHHE M BOCCTAHOBJICHHE, TEIUIOBOW 3(PQEKT peaxiuu,
CKOPOCTb ~ XMMHUYECKOM peaklMH, KaTajlu3, XHMHYECKOE pPaBHOBECHE,
YIIIEPOJHBIN CKeleT, YHKIIMOHAIBHASI TPYIINa, H30MEPHs, TOMOJIOTHS

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
(bU3MYECKOr0 CMbICTIAa CHUMBOJIMKM TEPUOAMYECKON TaOMUIl XUMHYECKHX
anemenToB JI. WM. MenzaeneeBa (HOMEpPOB 3JE€MEHTa, IE€PUOJA, IPYNIbl) U
YCTAaHOBKA MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aromMa u
3aKOHOMEPHOCTSIMU M3MEHEHHsI CBOMICTB 3JIEMEHTOB M O0Opa30BaHHBIX HMHU
BEILECTB B NIEpUOAAX U IpymIax.

XapakTepHuCcTUKa IEMEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB MO 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 WU XapaKTepHCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUN M XapaKTepUCTHKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxueiimmne
BellecTBa U
MaTepUaJIbl

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS U TPUMEHEHUS
BaxHeimux wmerauioB (A u II A rpynm, amomuHMs, XKene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIMHEHUH.
XapakTepucTuka COCTaBa, CTPOEHMs, CBONCTB, MOJYYEHUS U 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
BaXHEHIIUX KIACCOB YIJIEBOJOPOJOB (AIKAHOB, IMKIOATKAHOB, AJIKEHOB,
AJKWHOB, apEHOB) U WX HanbOOoJee 3HAYMMBIX B HAPOJHOXO3SIMCTBEHHOM TIJIaHE
MpPEICTABUTENECH.

AHaNornyHasi XapakTepUCTUKA BAKHEHIITUX TTPEACTaBUTEIICH

JPYTUX KJIACCOB OPraHMYECKUX COCAMHEHHI: METaHOJa W 3TaHOJa, CIOMXKHBIX
3(HUpOB, KUPOB, MbBUI, AIbACTHUAOB ((POPMATBICTHIOB M aIleTAIbICTHAA),
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KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCJIOTBI, IS
€CTECTBEHHOHAYYHOTO MpOo(HIIs MpEACTaBUTENCH IPYTUX KJIacCOB KHUCIIOT),
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 CcaMOCTOATENbHO HCKaTh JIOKa3aTelIbCTBA TOrO, 4YTO KJIETKa —
DIIEMEHTapHAas KHUBasg CUCTEMa M OCHOBHAS CTPYKTYpHO-()YHKIIHOHAJIbHAsS
€/IMHUIIA BCEX KHUBBIX OPraHU3MOB

XHUMHYECKU A3BIK
M CUMBOJIHKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH

XUMHUYECKUX TEPMHUHOB U CUMBOJIMKHU.

Has3BaHne wu3y4eHHBIX BEIIECTB 110 TPUBHAIBHOW WIH MEXAYHApOIHOU
HOMEHKJIATYpE M OTPa)XEHHE COCTaBa JTUX COCJUHEHUH C IOMOILBIO
xuMudecknx (opmyn. OTpakeHHE XHMHUYECKHX TPOIECCOB C IOMOIIBIO
YPaBHEHUI XMMHUYECKUX peaKkLui

XuMuueckKue
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
pa3IuYHbIX (PaKTOPOB

XUMHYeCKH
JKCIIEPUMEHT

BbinmonHeHe XUMHMUYECKOTO HKCHEPUMEHTa B IOJHOM COOTBETCTBUHU C
IpaBUJIaMU OE€30MACHOCTH.

HaGnronenue, pukcaus u onucaHue pe3yiabTaToB POBEACHHOTO
HKCTIEPUMEHTA

XumMu4deckas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO IOMCKA XUMHUYECKOW HUHPOpMalLUU C
UCIIOJIb30BAaHUEM pA3UYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHrepHera). Mcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMM [UIsi 00pabOTKM U Tepefayd XUMHUYECKOU
UHGOPMALIMK U €€ PE/ICTABICHUS B pa3IMYHbIX (hopMax.

Pacuétnl no
XUMHYECKHM
$opmyaam n
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJWYECTBEHHON CTOpPOHAMU
XUMHUYECKHX OOBEKTOB M TpoleccoB. PemieHune pacueTHBIX 3afad 10
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM
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IIpodguabHoe u
npogecCHOHATBLHO
3HAYMMOe
co/iep:kaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY U Ha IPOU3BOJCTBE.

OnpeneneHue BO3MOMKHOCTEH IPOTEKaHUS XMMHMYECKHX IPEBPALLCHUN B
pa3IMYHBIX YCIOBHSIX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

Onenka BIHMAHHAA XUMHAYECKOTO 3arpsi3HEHUS OKPYXKAKOIIEeH Cpelpl Ha OpraHu3M
YeJI0OBEKA U IPYTUE KUBbIE OPraHU3MBbI.

CobmtoneHue npaBuil 0e30MacHOro0 OOpaleHHs C TFOPOYMMH U TOKCHUYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOM KOHLEHTpALUU B ObITY U Ha IPOU3BOJCTBE.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAIIHH,
MIOCTYINAIOIIEH U3 Pa3HBIX HCTOYHUKOB
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8.YueOHo-MeTOAMYECKOE
U MaTepuAJIbHO-TEXHUYeCKoe obecneyeHue
NporpaMMbl y4eOHOH THCHHUIIINHBI
OV /.11 «Xumus»

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XuMHUs» B TEXHUKYME HMEETCsl Y4eOHbI KaOMHET «XHUMHM» C JIa0OPAHTCKOU
KOMHATO#, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIA JIOCTYN B
HNuTepHer BO Bpemsl yueOHOTro 3aHATUS U B MEPUOJA BHEYUEOHOH JesSTEIbHOCTH
0o0yyaroImmxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAemMuosiornyeckux npaswin 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 OCHAILlEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- METOJMYECKHE MaTepuaibl s JUCTAHIIMOHHOTO OOydeHHUsi Ha OO0JIauyHOM
XpaHWIHILE (IPe3eHTaU, KOHCIIEKThI, TECTOBBIE 3aJJaHUsl, BUJIEOYPOKH);

- HaTypaJibHble OOBEKTHI, MOJIETH, NpUOOPEl W HAOOpPHl I MOCTAaHOBKHU
JEMOHCTPAlMOHHOTO M YYEHUYECKOT0 IKCIIEPUMEHTA;

- IeYaTHBIE CPEJCTBA OOYUCHMUS;

- HHQOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsrit GoH BXOAAT Y4COHUKH, YI€OHO-METONMUECKHE KOMIUICKTHI
(YMK), obGecnieunBaromue ocBoeHue ydeOHoW mucumruimabl OV]I11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIU JOIYLIEHHBIE ISl UCIIOJIb30BaHUS B TEXHUKYME.
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9.0cHOBHbBIE MCTOYHUKH H JIUTEPATYypa

s cmyoenmos
1. [abpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
texHudyeckoro npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.:
N3natensckuii ieHTp «Akagemus», 2018 .

s npenooasamers

1. ®enepanbhbliii 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpa3oBaHuu B
Poccuiickoit @enepanumy» (B pen. henepaibabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-d3, c
M3MEHEHUSIMHU, BHECEHHbIMU DeiepanbHbIM 3akoHOM 0T 04.06.2014 Ne 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepk1eHUA
(benepaibHOTO rOCYJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa CPEAHETO (TIOJTHOTO)
oO1ero oobpaszoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. [Ipukaz Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenut B [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mag 2012 r. Ne 413 «O0 yTBepxkAeHUU (PeaepaTbHOro rocy1apCTBEHHOIO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETrO (MOTHOTO) 0011IeT0 00pa30BaAHUS.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOM TIOJUTUKH B cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PexoMeHaaIMu 10 OpraHu3alluy MoJyde-Husl CPEeIHEro 00IIero oOpa3oBaHus B
npejesiax OCBOEHHUs 00pa3oBaTENbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHAIBHOIO
oOpa3zoBanusi Ha 0aze OCHOBHOTO OOIIEro oOpa3oBaHUS C Y4YEeTOM TpeOOBaHUM
(benepalibHBIX TOCYAapCTBEHHBIX OO0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOM
poQeCCUm WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIIBHOTO 00pa30BaHUS.

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

6. lNa6puenssa  O.C., JlpicoBa I'.I'. Xumms B Tecrtax, 3amadax Wu
VOPOKHEHUSIX: Y4eOHOe mocoOue NSl YUpexkIEHUN cpemaHero mpodeccuoHaIbHOTOo
obpazoBanus- M.: M3narenbckuii eHTp «Akagemusy , 2014.- 224 c.

JlonmoiHUTEILHASA JIMTEPATypa

1. T'abpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus
st npodeccuid M CHenuaIbHOCTEM €CTECTBEHHOHAYUYHOIO Npoduiis: y4eOHUK AJis
CTY[l. yupexXaeHuii cpea. nmpod. oopazosanus. — M., 2014.

2. Taopuensn O. C., Ocmpoymos HU. I'. Xumuss nns npodeccuii u
CHELMAIbHOCTEH  COLIMAJIbHO-3KOHOMHYECKOTO M T'YMaHUTapHOrO  mIpoguiiei:
y4eOHUK Al CTyA. yUpexaeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa  O.C. Xwumus ana  npodeccwit u  crienuaIbHOCTEH
texHuueckoro npoduns: yuednuk / O.C. I'abpuensan, U.I'. OctpoymoB. — 6-e u3n.,
ctep. — M.: M3garensckuit neHTp «Axagemus», 2013. — 256 c.
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4, Epoxun [0. M., Kosaresa U. b. Xumus jns mnpodeccuii  u
CHEIUATbHOCTEH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiied: ydeOHUK st
CTyJ. YUPEXKICHHH cpen. mpod. obOpazoBanus. — M., 2014.

S. Epoxun FO. M. Xumus: 3agauu u ymnpaxHeHus:: yde0. mocobue st
CTyJ. YUpeXKJIeHHM cpen. mpod. oOpazoanus. — M., 2014.

HuTepHeT-pecypceol

1. [abpuenssn  O.C. Xumus 18 npodeccuii U crenuaIbHOCTEH
texHuueckoro npoduns: yuednuk / O.C. IN'abpuensan, U.I'. Octpoymos. — 4-e uzn.,
crep. — M.: WMsparenbckuit ueHtp «Axagemus», 2017. - 272 c.

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

2. T'abpuenan O. C.,Ocmpoymos U. I'., Craokos C. A., [lopogheesa H. M.
[IpakTukym: y4e6. mocoOue it CTyA. yUpexiaeHui cpen. npod. oOpazoBaHus. —
M., 2013. https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-
obrazovanie-pod-redakciey-o0-s-gabrielyana.html

3. Epoxun [O. M., Kosaresa HU. b. Xumus 1ns mnpodeccuii. u
CHEIUATBbHOCTEH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiiei: ydeOHUK st
CTY/I. YUPEKIACHUM cpen. pod. obpazoBanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsJBRakdwbW5xVmizQ3M/view

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

5. www.alhimikov.net (O6pa3oBaTeabHbINA CANT JUTS KOJIHHUKOB).

6. http://www.chem.msu.su/rus/elibrary/ (smexrponHast OuOIMOTEKA IO
XUMUH )

7. http://chemistry-chemists.com/ (3meKTpoHHBINH KypHAT «XUMHKH |
XUMUS )

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

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

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

denepanbHbii 3aKk0H OT 29.12.2012 No 273-03 «O6 obpazoBanum B Poccuiickoii
deneparum )

11. http://base.garant.ru/70188902/ ( Ilpuka3 MwunoOpHayku Poccum ot
17.05.2012 Ne 413 «O0 yrBepxkaeHun GeaepaibHOIO TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHAapTa CpeHEro (MOJTHOTO) 00111ero 00pa3oBaHusD )

12, http://base.garant.ru/70866626/ ( Ilpuka3 MwunoOpHayku Poccuu ot
29.12.2014 Ne 1645 «O BHecenun wu3MeHeHudt B Ilpukaz MuHHCTEpPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®epepammu ot 17.05.2012 Ne 413 “O6
YTBEPXKICHUH (eaepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHIapTa
cpeaHero (ImoTHoro) odmero oopa3oBaHus’”» )

13. http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=71656543700
8686073183842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=spl
us&base=LAW&N=178285&rnd=0.47311589198167914#06465699224871486
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http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view
https://drive.google.com/file/d/0BztrnwGUsJBRNkNuRXVBSVpiZ0k/view
http://www.alhimikov.net/
http://www.chem.msu.su/rus/elibrary/
http://chemistry-chemists.com/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

(ITucemo JlemaprameHnTa rocyJapCTBEHHOM MOJUTUKU B cepe MOArOTOBKH pabodmx
kaapoB u J{I1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHu3alliMi TOJIy4eHUs] cpeaHero oOiero oOpa3oBaHMsI B TMpejieliax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO oO0mero oOpa3oBaHHMs ¢ ydyeToM TpeOoBaHUU  (enepabHBIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W MOdy4yaeMoil mpodeccun wim
CHEIUATBLHOCTH CPEAHET0 MPOo(decCHoHanbHOTO 00pa30BaHUS )

32



| _",.._:( ir.u..tI 11350 .:7:..:'.—4 MWRIHO B
JARCPCHO 1L _::: A9 N\\
\@m\s\\% \\ 1 et
‘.—:?.w._:v\ \\\\ ..c m&\\_ A Yvnposa
A5 » 4 : s 2049 .

-

ﬂ

i
._ R.m
%

e #r e




