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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydyeOHass JUCHMIUIMHA OV].11 «Xummusa»
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIEe3HOJAOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooiiero oOpa3oBaHUs B
npenenax OCBOSHHUS OCHOBHOM MpogecCHOHAIbHOW 00pa30BaTelIbHOM MPOrpamMMbl
CIIO (OIIOIT CIIO) Ha 6a3e oCHOBHOTO OOIIEro 0Opa3OBaHUS TPHU IMOATOTOBKE
CIIEIMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero
00pa3oBaHusl, MPEIBABISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3yIbTaTaM OCBOCHMUS
yaeOnor mucrummabl OY /1. 11 « Xumus», B cOOTBETCTBUU ¢ PexomeHmamusmMu 1o
OpraHW3alMi TOJIYYCHHUS CpeIHEro oOmero oOpa3oBaHUS B Tpeaesiax OCBOCHUS
o0pa3oBaTeNbHbIX MPOTPaMM CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOrO  oOmIero ooOpa3oBaHusi ¢ ydeToM TpeOoBaHMil  (eaepabHbIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M IMOJIY4aeMOU CIENUaTbHOCTH
CpEeaHEro npoeccuoHanbHOTO oOpa3oBaHuUs (muceMo JlenapTaMeHTa
rocyJapCTBEHHOM MONUTHUKKA B cdepe mnoaroroBku padounmx kaapo u JI1O
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

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

1. dbopMHpoBaHUE y 00yYarOUXCsl YMEHUSI OLEHUBATh 3HAYMMOCTb
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. bopmupoBaHHE y OOYYAIOIIMXCS LIEJIOCTHOTO MPEICTABICHUS O

MHUPE U POJIU XUMHUH B CO3JJaHUU COBPEMEHHOMN €CTeCTBEHHOHAYYHON KapTUHBI
MHpa; YMEHHS  OOBACHATH OOBEKTHI M  MPOLECChl  OKPYKAIOIIEH
JNEUCTBUTEIBHOCTUA: TPUPOAHOM, COLMUAIBHOM, KYJbTYPHOM, TEXHUYECKOU
Cpelbl, HCTIONB3YS JUIsl 3TOT0 XUMUYECKHE 3HAHUS;

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

4, npruoOpeTeHHE 00y4JaroIIMMUCS OMbITa  Pa3HOOOpPA3HOM
NeATEeIbHOCTH, TTO3HAHUS U CAMOIIO3HAHUS;, KJIIOYEBBIX HABBIKOB, MMEIOIINX
YHUBEpPCAJIBHOE 3HAYEHUE [JISl Pa3IMYHBIX BUOB JACSATEILHOCTH (HABBIKOB
peuieHuss mpoOiaeM, TPUHATUS PEIICHWM, TOWCKa, aHaiu3a W 00paboTKH
uHpopMaIliM, KOMMYHHKATHBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPCHHM,
COTpyJIHHUYECTBa, O€30MacHOro oOpalieHusi BEIIeCTBAaMH B IOBCEIHEBHOMU
KHU3HH).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMHpoBaHHE Yy CTYJCHTOB KOMIIETCHIIMM, HEOOXOJMMBIX Il KadyeCTBEHHOTO
ocsoenust OIIOIT CIIO na 6a3e ocHOBHOro 00IIero OoOpa3oBaHMs C IMOJyYEHHUEM
cpenHero oOmiero o0Opa3zoBaHus; MPOrpPaMMbl OJATOTOBKU CIIELHUATMCTOB CPEIHErO
3BeHa (IITICC3).



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

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NpEeBpAIllCHUsIX, 3HAYCHUM XUMUYECKHX BEIECTB, MATepUalIOB M IPOIECCOB B
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.

Conepxanue obmeoOpazoBaTenbHON yueOHOM nuctumuinabl OV J1.11«Xumusy»
HaIpaBJICHO HA YCBOCHHE OOYYAIOIMMHUCA OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUH; OBJIQJICHUE YMEHHUSIMH HaONIoJaTh XUMWYECKUE SBJICHUS, TPOBOJIUTH
XUMUYECKUN IKCTICPUMEHT, MPOU3BOAUTH PAcCUeThl HA OCHOBE XUMHUUYECKHX (PopMyIT
BEILIECTB M YPABHEHNN XUMHUYECKUX PEAKLIMHM.

B mporiecce u3ydennsi XUMUU Y 00yJarONUXCsl Pa3BUBAIOTCS TO3HABATEILHBIC
WHTEPEChl U WHTEJUICKTyaJIbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIHHOM
MPUOOPETEHUHN 3HAHWKM N0 XMUMHH B COOTBETCTBHUU C BO3HUKAIOIIMMH KXKU3HCHHBIMU
npoOiemMamMu, BOCHUTBHIBACTCS OEpeKHOE OTHOIICHUS K TMPUPOJie, MOHUMaHHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIIINX
Bped 370pOBbI0O M OKpyxkatomied cpene. OHM OCBaMBAIOT MPUEMBI TPaAMOTHOTO,
0€30MacHOr0 UCTOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaT€PUAJIOB, TPUMEHSIEMBIX B
OBITY, CETbCKOM XO34UCTBE U Ha MIPOU3BOICTBE.

[Ipu CcTpyKTypUpOBaHUU COJEpKaHHUS  00IIe00pa3oBaTeIbHON  yueOHOM
JTUCIUIUIMHBL TSI TEXHUKyMa, Y4YUThIBaldach  OOBEKTHBHAsT  pEaJbHOCTh —
HEOOJBIION 00bEeM UYacoB, OTMYIICHHBIX HAa W3YYCHHE XUMHU W CTPEMIICHHC
MaKCUMaJIbHO COOTBETCTBOBATh HJACSIM pa3BHBaromero ooOydenus. [losTomy
TEOPETUYECKHE  BOIMPOCH  MAaKCHUMaJbHO CMEIICHHl K  Hadaly  HW3yYCHHS
TUCIUIUIMHBL, ¢ TeM,  9YTOOBI TOCHenyromuid  (GaKkTHYECKHA MaTepua
paccMaTpHuBajICsS Ha OCHOBE M3YUYEHHBIX TCOPHUH.

Peanmuzanms MeayKTUBHOTO TIOAXOMAa K HW3YYEHHUIO XUMHHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBINUICHUS, KaK aHaju3 U CHUHTE3,
00001IeHe W KOHKpEeTH3allds, CPaBHEHHE W aHaJOTHs, CHCTeMaTH3alus M
KJ1accu(pUKaIusI.

M3yuenne mucrummabl OY].11 «XuMmus» B TEXHHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIPAKAETCA B COJIEpKAaHUM OOYyYEHHS, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha
U3YYCHHE OTACNBbHBIX TEM MPOTPAMMBbI, TTyOMHE WX OCBOEHHUS OOYYarOIIMMUCS B
o0beMe W  XapakTepe  TPAKTUYCCKUX  3aHATHH, BHUAAX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM PabOThI CTYACHTOB.

I[Ipu  ocBoenum cneumanbHocTn 23.02.01. «Opranuzanus NEpeBO30OK U
yIOpaBJIICHHE Ha TPAHCIOPTE» TEXHUUYECKOro mpoduiss  mpodhecCHOHATBHOTO
oOpa3zoBaHMsl XUMHS H3ydaercss Oojee yriayOiaeHo Kak mnpoduiabHas ydeOHas
JTUCITUTUTHHA.

Crenudurka u3ydeHHs XUMHM TpH OBIaJgeHUM creunadbHocThio 23.02.01.
«Opranu3zanus MepeBo30K M yNpaBieHWE Ha TPAHCTIOPTE» OTpPakeHa B KaXKIION Teme
paznena «ConepxaHue ydyeOHOW muciMIUIMHBD B pyoOpuke «lIpodunsHbie u
MPO(ECCUOHATIEHO 3HAYUMBIE DJIEMEHTHI COJIEPIKAHUS.



OTOT KOMIIOHEHT pean3yeTcsl MpU HWHANBUAYATHLHOM CaMOCTOSTEIHHOU
paboTte oOydyaromuxcsa (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHWH, 3aIuTe
IPOEKTOB), B Tpolecce Yy4yeOHOU NEeSTEeNHHOCTH noj PYKOBOJICTBOM
npernojaBaresisi  (BBIIOJHEHUM XUMHYECKOTO IKCIIEPUMEHTa —  JTAOOpPAaTOPHBIX
OMBITOB W  NPAKTUYECKUX  pabOT, pEUIEHUU MPAKTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3a7a4 U T. 1.).

B mpouecce wu3ydeHuss XUMHM TEOPETUYECKHE CBEJICHUS JOTMOJIHSIOTCS
JEMOHCTPAIUSMH, JTAOOPATOPHBIMU OMBITAMA W TMPAKTHYECKUMHU  3aHITHSIMHU.
3HAUUTEITFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMmMeHTy. OH OTKpBIBaeT
BO3MOKHOCTh (DOPMHUPOBATH Y 0OYUAIOIMIUXCS CIHEIUATbHBIC MPEAMETHBIC YMCHUS:
paboTaTh C BEIIECTBAMH, BBIIOJHITH IPOCTHIC XUMHYECCKHUE OIBITHI, YYHThH
0e30macHOMYy ¥ JKOJOTMYECKHM TIpaMOTHOMY OOpallleHHI0 C BEIIECTBAMH,
MaTepHuaTaMH | IMporieccaMu B OBITY M Ha PON3BOICTBE.

JUist  opraHu3anud BHEAYJIUTOPHOW CAMOCTOSITEILHOM pabOThl CTYICHTOB,
OBJIQJICBAIOIINX CHEIHAIbHOCTBIO 23.02.01. «Opranuzamus TEpEeBO30K U
yIOpaBJICHUE Ha TPAHCIOPTE», MpPEACTaBIeH MepedeHb pedepartoB (JAOKIATOB),
UHIVNBUYyaIbHBIX POEKTOB.

B npornecce uzyuenus nucuurmuabl OY /.11 «Xumus» BaxHO (OpMUPOBATH
UH(OPMAITMOHHYIO KOMIIETEHTHOCTh oOywaromuxcsi. [loatomy mnpu opraHuzanuu
CaMOCTOSITENIbHON paboThl HEOOXOJUMO aKIICHTUPOBATh BHUMAHUE OOYYaIOIIMXCSA
Ha TIOWCKe HWH(GOpPMAIMKM B CpeACTBaX MaccMmenwa, VHTepHeTe, ydeOHOW W
CHEIUATIBLHON JIMTEpaType C. COOTBETCTBYIONUM O(OPMIICHHEM U MIPEICTABICHUEM
pE3yNIbTaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOM mucuumuinabl OV 1. 11«Xumus»
3aBepllaercsd MoJABeAeHUEM HTOroB B (opme auddepeHInpoBaHHOTO 3ayeTa B
paMKax MPOMEKYTOYHOM aTTeCTaluHu CTYIAeHTOB B mporecce ocBoeHus OIIOIT
CIIO ¢ momydenuem cpeanero oodmero oopaszosanus (ITIICC3.)

3.MecTo yueOHO TUCHUNIMHBI B y4€0HOM IJIaHe

VYuebnas aucrumimaa OV 11 «Xumus» sSBISeTCS Y4ESOHBIM IMPEIMETOM IIO
BBIOOPY U3 00si3aTenbHON mpeaMeTHoi obOnactu «EcrectBennnle Hayku» DPIOC
cpenHero o01ero oopa3oBaHUS.

B rtexnukyme yueOnas aucuurmuimHa OY/[.11 «Xumus» wu3yudaerca B
oOmeoOpa3zoBarenbHoM nukie ywyeOHoro OIIOII CIIO Ha 0a3e OCHOBHOIO
obmiero oOpaszoBaHusl C MOJy4yeHHEM cpeaHero oomiero odopazoanus (IITICC3).

B yue6nbix mianax [MIICC3 mecto yuebnoi aucuuminasl OY .11 «Xumusa»y —
B cocTaBe 0011e00pa30BaTeNbHbIX YYEOHBIX JTUCHUIUIMH MO BBIOOPY, GOPMHUPYEMBIX
u3 00s13aTeNbHBIX NMpeaMeTHbIX obnacteir @I'OC cpeanero oOiero o6pa3oBaHus,
s cnenuanbHoctd 23.02.01. «Opranuzanusi NEepeBO30K M YINPaBICHUE Ha
TPAHCTIOPTE» TEXHUYECKOTO POt MpoheCcCHOHATBHOTO 00pa30BaHUsI.

4.Pe3ybTaThl 0CBOCHHMS Y4eOHOM U CHUIIHHBI



OcBoenune  comepxanust  yyeOHoul — nuciumumHbl OVY][.11 «Xumusy,
o0ecreunBaeT JOCTHXKEHUE CTYICHTAMH CIEAYIOIHNX pe3yabTATOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJIOCTH M YBAKEHUS K HUCTOPUU M JIOCTHKEHHUSIM OTEUECTBEHHOM
XUMUYECKOM HayKH; XUMUYECKU TpaMOTHOE I[OBeJeHHUE B MNpodecCHOHATbHON
NESATEIBHOCTY HW B OBITY Tpu OOpallleHMH C XUMUYECKMMHU BEIlEeCTBAMH,
MaTepHalaMH U MPoIeccamMu;

- TOTOBHOCTh K NPOAOJDKEHHIO O0Opa30BaHUS M TOBBIIMICHUS KBaTU(UKALUU
B U30paHHOI MpodeccHOHANIbHON NEeATEeIbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHUE HCIOJB30BaTh JTOCTHKEHHUS COBPEMEHHOM XHWMHUYECKOW HAyKH H
XUMHUYECKUX TEXHOJIOTHHA [l TOBBIIICHUS COOCTBEHHOTO HMHTEUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM eI TEIbHOCTH;

MemanpeomMemuuix :

- HCIOJIb30BAaHUE PpA3IMYHBIX BHUJOB I[IO3HABATEIbHOM JIEATENBHOCTH U
OCHOBHBIX MHTEJUIEKTyaJIbHbIX ONepanuil (MOCTAaHOBKHM 3ajayd, (OpMyIHMpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIEHNS, CUCTEMAaTU3allU1, BbISIBICHUS
OPUYUHHO-CJIE/ICTBEHHBIX CBS3€H, MOMCKAa aHaIoroB, (OPMYJIHUPOBAHUS BBIBOJOB)
JUIA pellieHUs] MOCTaBJICHHOM 3aJaud, NMPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(HaOnrofeHMs, HAY4YHOIO SKCIEpUMEHTAa) JMJIi M3Yy4YeHHUS pa3jIMdHbIX CTOPOH
XUMHUYECKUX OOBEKTOB W TPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTH
CTaJIKUBATHCS B MPO(ecCHOHATBHOU cdepe;

- WUCHOJB30BAaHUE PA3JIUYHBIX HMCTOYHMKOB JUIS TIONYyYEHUS XHMHYECKOM
uH(pOpMaIlK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTb MJI JOCTMXKCHUS XOPOIINX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeomemHuuIx:

- cpOPMHUPOBAHHOCTh MPEJCTABICHUH O MECTe XHMHHU B COBPEMEHHOM
HAy4YHOU KapTHMHE MHpa; MOHUMAaHWE POJU XHUMHH B (OPMHPOBAHUU Kpyrozopa
U (PYHKIMOHAJIBHON rpaMOTHOCTHU YeJIOBEKa JJIsl PEIICHUS IPAaKTUUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIIOJIATAIOMIMMU XHUMUYECKUMHU TMOHATHAMH, TEOPHUIMHU,
3aKOHaMH M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  MOJb30BaHUE  XUMHUYECKOU
TEPMUHOJIOTUEN W CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O MMO3HAHUS, HCIOJIb3yEeMbIMU B
XUMHH: HAONIOJIEHUEM, ONHCAHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTeIBaTh, OOBACHATH PE3YNbTAaThl MPOBEACHHBIX OMBITOB W JENaTh BBIBOJBI;
TOTOBHOCTh W CIHOCOOHOCTh MPHUMEHSITh METONIbI TO3HAHUS TPHU PpEHICHUU
NPaKTHYECKUX 3a/1a4;

- c(hOpMHUPOBAaHHOCTh yMEHHsI JaBaTh  KOJMYECTBEHHBIC  OICHKA U
MIPOU3BOANTH PACUEThI M0 XUMUIECKUM (HopMyJiaM U YpaBHEHHUSIM;

- BIAJCHHE TMpaBWIAMH TEXHUKH O€30MaCHOCTH TMPH HCIOIb30BAHUU
XUMHUYECKUX BEILECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOIIEHUIO K XUMUYECKOU
uH(pOpMalnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB;



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

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XWMHUYECKHX
peaKkuuii, TPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIIECTBIICHNUS;

- BJAQJCHUE YMEHMSIMHU BBIIBUTaTh TMIIOTE3bl Ha OCHOBE 3HAHUM O COCTaBe,
CTPOCHMHM BEIIECTBA M OCHOBHBIX XHWMHYECKHMX 3aKOHAX, MPOBEPATh MX
AKCIIEPUMEHTAIBHO, (OPMYIIUPYS LIETh UCCIEAOBAHNUS;

- BJAQJCHHE METOJaMH CaMOCTOATEJIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOJICHHEM TpaBHJ Oe30MacHOil paboThI
C BEIIECTBaMU M J1a0OpaTOpHBIM 00OpyHOBaHUEM; CPOPMHUPOBAHHOCTH YMEHUH
ONMCaHMs, AHAJIN3a U OLEHKH JIOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

- c(hopMHpPOBAHHOCTH YMEHUI MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C
HO3UIMM 9KOJIOTrMYECKON 0€30MacHOCTH MOCIIEACTBUS OBITOBON 1 MIPOU3BOJCTBEHHON
JESTEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKOMN BEIIECTB.

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

OKI1. IloHumaTh CyIIHOCTh M COLMAJIbHYIO 3HAYMMOCTh CBOEW Oynyiiei
npodeccun, MposIBIATH K HeW YCTOMUMBBIA HHTEPEC.

OK2. Opranu3oBbIBaThb COOCTBEHHYIO J€ATEIbHOCTh, BbIOUpATh THUIIOBbHIE
METO/ABl M CHOCOOBI BBIMOJHEHHUS MNPO(ECCHOHANBHBIX 3a7a4, OLEHUBATh HUX
3 PEKTUBHOCTH U KAa4E€CTBO.

OK3. IlpyHuMare pemieHuss B CTaHIAPTHBIX M HECTAHAAPTHBIX CHUTYalMSIX M
HECTH 332 HUX OTBETCTBEHHOCTb.

OK4. OcyiiecTBiATh MOUCK M MCMOJIB30BAHNE MHPOPMALIUHU, HEOOXOAUMOM ISt
3(PEKTUBHOTO BBIMOJHEHUS MPO(ECCHOHANBHBIX 3a/lad, MPOPECCUOHATILHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OKS5. MHcnonws3zoBath WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH B
npoecCHOHaNbHOM NESITEIbHOCTH.

OK6. PaboTath B KOJUIEKTUBE U KOMaH/E, 3PGEeKTUBHO 00IIATHCS ¢ KOJUIETaMU,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK7. bparp Ha cebs OTBETCTBEHHOCTh 3a pabOTy UJEHOB KOMAaHJIbI
(MOIYMHEHHBIX ), pe3yJIbTAT BHIOJIHEHUS 3a1aHUM.

OKS8. CamocTosTeNnbHO ONpeneaTh 3a1a4d TPOPECcCUOHATBLHOTO U TUYHOCTHOTO
pPa3BUTHS, 3aHUMATHCS CaMOOOpPA30BAHUEM, OCO3HAHHO IJIAHUPOBATH MOBBILIECHUE
KBaJIU(PUKALIUU.

OK9. OpuentupoBarbCd B YCIOBHSIX YacTOM CMEHBI TEXHOJOTHH B
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

5.ConepskaHue U CTPYKTypa y4eOHOH AUCHUIIIMHBI



5.1.Conep:xanue y4eOHOM AMCHMIIIMHBI
BBenenue

Hayunble MeTonbl TMO3HaHWS BEHIECTB U XUMHUYECKUX sBJICHHHU. Poib
DKCIIEPUMEHTa M TEOPUU B XUMHHU. MOJENMpOBaHHE XWUMHUYECKHUX IPOIIECCOB.
3HaueHUE XUMUHU NPU 0CBOCHUH criennanbHOCTH 23.02.01. «Opranuzanus nepeBo3ok
U YIOpaBJICHHE Ha TPAHCIOPTE» TEXHUUYECKOro Mpoduis MNpoPpecCuOHAIBHOIO
o0pa3oBaHUsI.

O01as u HeopraHu4yecKkas XuMus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE mOHATHS XuMHH. BemectBo. Atom. Mosekyna. XuMUYeCKUAN
aneMeHT. Asotpornus. I[IpocTteie W cnoxHble BemecTBa. KayecTBEHHBIM U
KOJMYECTBEHHBI COCTaB BEIIECTB.  XWMHYECKHE 3HaKH W (POpPMYIIBL.
OTHOcHUTENbHBIE aTOMHAsi M MOJEKYJsipHast Macchl. KonnuecTBo BelecTna.

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

PacuerHble 3a7auM Ha HAXO0XJIEHUE OTHOCHUTEIBHOM MOJIEKYJISIPHOW MaccChl,
ONpeIeJICHNE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpavyuu

Mopenu aToMOB XUMUYECKHUX 3JIEMEHTOB.

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

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIB.

Mopenb MOISIpHOTO 00bEMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauyumvlie 3INEMEHMbL COOEPHCAHUA.
AmnorponHble MoauduUKauu yriepoja (ammas, rpadur), Kuciopoga (KHCIOPO,
030H), oyioBa (cepoe u Oenoe o0J0BO). IloHATHE O XMMHYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

IHepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
3jieMeHTOB /I.MU.MeHaeneeBa U cTpoeHHe aTOMA

ITepunoanueckuit 3axkon JI.M.MenneneeBa. Otkpsituie . M. MenaeneeBbiM
[lepuonuueckoro 3akoHa. Ilepuoaunueckuit 3akoH B ¢opmymupoke [J[. .
Menneneesa.

Ilepuonuueckass Tabnuia XUMHYECKHX  JJIEMEHTOB —  rpaduueckoe
OTOOpak€HWE TEePUOANYECKOro 3akoHa. CTpPyKTypa TMEpUOAUYECKON TaOJIMIIBI:
nepuoibl (Majiple U 00JIbllIKE), TPYMIbI (TJIaBHASI U MOOOYHAs).

Crpoenne aroma u Ilepuoauveckmii 3axkon I. U. MengeaeeBa. Atom —
CloXHas vactuia. Aapo (IpOTOHBI W HEUTPOHBI) U DJIEKTPOHHAS 000J0YKA.
M3otonmpl.  CTpoeHHME DJIEKTPOHHBIX O0O0JIOYEK AaTOMOB  DJIEMEHTOB  MalbIX
neproioB. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB
OOJNBIINX TIEpUOAO0B (TIEPEXOAHBIX AeMeHTOB). [lonstTue 06 opOutamsx. s-, p- u d-
opOutanu. DIEKTPOHHBIE KOH(PHUTYypallKi aTOMOB XWMHYECKHX AJIEMEHTOB.
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CoBpemennas  ¢dopmynupoBka  [lepmoamdeckoro  3akoHa.  3HAYCHUE
[Tepuoguueckoro 3akoHa U llepuoandeckoi CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KaPTUHBI MUPA.

Jemoncmpayuu

Pazmuunbie ¢opmbr Ileproguyeckoil cucTeMbl XUMUYECKUX 3JeMEHTOB /Jl.
H. Menneneena.

Jlunamuyeckue Tabnuibl 11t MojenupoBanus [lepuoanueckoil CUCTEMBI.

DJeKTpU3alus Tel U UX B3aUMO/ICUCTBUE.

JlabopamopHnulit onvim
MopenupoBanue noctpoeHus [leproaudeckoit TabIUITEI XUMUYECKUX AJIEMEHTOB.

Ilpocghunvuvie u npogheccuonanvho 3HauumMvle INEMEHMBL COOCPHCAHUA.
PagnoaktuBHOCTE. lCHONMB30BaHME PAAMOAKTUBHBIX HW30TONOB B TEXHUYECKHUX
neisix. PEHTreHOBCKOE M3JIIyYEHHME M €r0  HCIIOJIb30BAHME B TEXHUKE W
MEJIUIMHE. MopgenmupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BOJCTBE.

Crtpoenue BemecTrBa

HNonnass xumMmueckass cBsi3b. KaTuonsl, ux oOpa3oBaHHE€ U3 aTOMOB B
pe3ynbTaTe mpolecca OKHCICHHs. AHUOHBI, HX OO0pa3oBaHME U3 aTOMOB B
pe3ysibTaTe MIpolecca BOCCTAaHOBJICHHUS. IOHHAs CBA3b KaK CBSA3b MEXKAY KAaTUOHAMU
U aHMOHAMHM 3a CUET DJIEKTPOCTATUYECKOTO MNpuUTsHKeHusa. Kiaccudukaiuss HOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOM o00010uku. HoHHBIE
KpUCTAJIINYECKHE pemeTku. CBOMCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOM
PEIIETKH.

KoBasienTHasi xuMu4yeckasi cBsi3b. MexaHu3Mm o00Opa3oBaHUsS KOBAJICHTHOM
CcBA3U  (OOMEHHBIA M  JOHOPHO-aKUENTOPHBINA).  DIIEKTPOOTPULIATETBLHOCTD.
KoBasienTHbIE TIONSIpHASt U HENOJIsIpHAast CBs3U. KpaTHOCTH KOBAJIEHTHOM CBSI3H.
MonekynsipHble W aTOMHBIE KpUCTANIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAINTMYECKUMU PEIIETKAMM.

Merajuinyeckasi cBs3b. MeTamueckas KpUCTAJUIMYECKas pelieTka |
METAJUIMYECKAsT XUMHUUECKas CBsA3b. PU3NUYECKHE CBOMCTBA METAJIOB.

ArperatHble COCTOSIHMS BelIeCTB U BOJAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0pa3Hoe coCTOsHMs BemiecTB. llepexoa BemiecTBa W3 OJHOTO AarperaTHoro
COCTOSIHMA B ipyroe. BomopoaHas cBA3b.

Yucrsie BemecrBa u cMecH. [lonarne o cMmecu BemecTB. ['OMOreHHblE M
rereporennbie cmecu. CoctaB cMmeceil: o0beMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MacCOBasl 10JI1 MPUMECEH.

JucnepcHbie cucteMbl. [TonsTue o aucnepcHoit cucteme. JlucnepcHas dasza u
nucriepcuonHast  cpena.  Knaccudukamuss  gucniepcHbix  cucteM. [loHsitue o
KOJUJTOUIHBIX CUCTEMAX.

Jemoncmpayuu

Mojenb KpUCTAUIMYECKOW PELIETKH XJIOPUAA HATPHSL.

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

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

OOpa3upl  pa3iaMYHbIX  JUCHEPCHBIX  CHUCTEM:  OMYJbCUH,  CYCIEH3H,
a’p030JIEH, TEJICU U 30JIEH.

Koaryssius.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnwie onvimuol

[IpuroroBneHue CycreH3uu KapOoHaTa KaJlbLIHUsl B BOJIE.

O3HAaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.

IIpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYUMbIC 3JIEMEHTHI COAEepPKaAHUS.
[TonspHOCTE CBSI3U M NMONAPHOCTH MOJEKybl. Konnencanusa. Tekydects. Bo3ronka.
Kpucrammzanus. CyonuManus u necyonuManus. AHoManuu (GU3UIECKUX CBOMCTB
BOJbl. JKunkue Kpuctamibl. MUHEpPANIbl U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU U CyCleH3uu. 307u (B TOM 4yucie a’po3onu) u renu. Koarymsiwms.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Bona. Pacreopbl. PacrBopenue. Bonma xak pactBoputens. PacTBopuMocThb
BellecTB. HachlllieHHbIE, HEHACHIIIEHHBIE, TTEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh
PacTBOPUMOCTU Ta30B, JKUJKOCTEH W TBEPABIX BEIIECTB OT Pa3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA  JIUCCOUHUANUA. OJEKTPOIUTBI W HEDIEKTPOUTHI.
DIIEKTPOJIMTAYECKAsT AUCCOIManrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON TUCCOLNALINN
JUIS. BEILIECTB C PA3IMYHBIMU THUIAMH XUMHYECKOM CBsi3u. ['mapaTupoBaHHBIE U
HETUIPATUPOBAHHBIE MOHBI. CTEMEHb ANEKTPOJUTHIECKON Auccounanuu. CUIIbHBIE U
cimabbie  A7eKTposUThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  DIEKTPOIUTHYECKOU
nucconuanv. KucimoTel, OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpavyuu

PacTtBOoprMOCTBh BEIECTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHUS BO/IBI.

PacTBopeHnue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHUSL.

OO0pasIel KPUCTATIIOTHIPATOB.

N3roToBneHne runcoBoOi NOBS3KHU.

HcnbiTanne pacTBOPOB DAJEKTPOJIMTOB W HEINEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALINH.

3aBUCHUMOCTh  CTEIEHH  DJIEKTPOJUTHYECKOW  JHCCOLMAUMU  YKCYCHOU
KHCJIOTBI OT pa30aBJICHUSI pacTBOpa.

JIBU>KE€HHE OKPAIICHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

[IpuroroBieHuE KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUS.

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

Knaccuduxkanus HeopraHudecKuX coeJHHEHU M UX CBOMCTBA

Kuciaorsl u ux cpoiicTBa. KUCIOTH Kak 3JEKTPOJIMTHI, MX KIACCHU(PUKALIMS
[0  pa3aWYHbIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
3JIEKTPOJIMTUYECKON  JTMCCOLMALIUU. OcobeHnHoctu B3aMMOJEH CTBUS
KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTaulaMu. OCHOBHBIE CITOCOOBI
MOJYYE€HUS KACIIOTHL.

OcHoBaHus 1 uX cBoiicTBa. OCHOBAaHUSA KaK dJIECKTPOJIUTHI, MX KJIaCCHU(PUKAIIUS
[0 Pa3JIMYHBIM IpU3HAKaM. XUMHYECKHE CBOWCTBA OCHOBAaHHM B CBETE TEOPUHU
ANEKTPOIUTUYECKON TUCccolauu. Pa3inoxkeHne HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CIOCOOBI TOJTYYCHUS] OCHOBAHMIA.

Comm m ux cpoicrBa. Comn kak »nekTponuThl. ColnM CcpeaHue, KUCIbIE U
OCHOBHBIE. XMMHYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIIEKTPOIUTUUECKOU
nucconuanuu. CriocoOsl mogyyeHus coseit. ['uaponus comneit.

Oxcuapl m ux cpoiicrBa. CoseoOpasyroniye 1 Hecoaeo0pasyrolue OKCUIbI.
OcHoBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCU/IBI. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTENEHU OKHUCIIEHUS 0Opa3yIolIero ero Meramia. XMMUYECKHE CBOWCTBA OKCHOB.
[Tomy4yeHnne okCHIOB.

Hemoncmpayuu

B3auMopelicTBrE a30THOM Y KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIJIaMH.

I'openue dpocdopa u pacTBOpeHUE MPOIYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBolicTBa aM(GOTEPHOTO THAPOKCHUA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3IUYHOTO THUIIA.

Jlabopamopnvie onvimuol

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

HcnpiTanne pacTBOPOB LIEI0YEN HHAUKATOPAMMU.

B3aumoencTBre MIENoUen C CONSIMH.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3anmonenicTBre KUCIOT ¢ METAJUTAMH, OKCUAAMU METAJIJIOB, OCHOBAHUSMHU, COJISIMU.
B3auMmopeiicTBre colieil ¢ MeTaiaMu, IpyT C IPYroM.

I'maponus cosen pa3auyHOro TUIA.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna pasz0aBieHUss cepHOM KHCIOTHL. Vcmosib3oBaHME CEpHOMl KHUCIOTHI B
MPOMBIIUIEHHOCTH. ElKHE 1Ien04Yu, WX HWCHOJb30BAHUE B IMPOMBIILICHHOCTH.
["ammenast u HeramieHas U3BECTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ Uric u anedactp,
ruricoBanue. [lonstue o pH pactBopa. Kucnornas, menoynas, HeUTpaiabHas cpena
pacTBOPOB.

XuMu4ecKue peakiuu
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Knaccupuxauus XHMHYECKHX peakuui. Peakiuu COCIUHCHUS,
pasnokeHus, 3aMmelieHus, oOmeHa. Kartanmutuueckue peakuuu. OOpaTUMbIe WU
HeoOpaTUMble peakluuu. ['OMOTEHHbIE U T€TePOTreHHbIE PEaKIKU. DK30TePMUYECKHE
U DHJIOTEPMHYECKHE peakiuu. TemmoBol dA(PQPexkT XUMHUYECKUX  peaKIluil.
TepMoXUMUYECKHE YPABHEHUS.

OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CTEneHb  OKUCIICHHS.
Okucnaurens UM BOCCTaHOBJIEHWE. BoccraHoBuTenb ©W  OKUcIeHUe. Meroa
AIEKTPOHHOIO OayaHca TUTSt COCTaBJICHHS YPAaBHECHHH OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKHX peakuui. [[oHATHE 0 CKOPOCTH XUMUYECKUX PEAKIIHIA.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIIUH OT PasIWdIHBIX (DaKTOPOB: MPHUPOIBI
pEarupyronmx  BEIIECTB, WX KOHIEHTPAalUHMH, TEMIIEPATYPbl, MOBEPXHOCTH
COIPUKOCHOBEHUS M UCITOJIb30BAHUS KaTaIn3aTOPOB.

Oo0paTumocTh XUMUYeckuXx peakumii. O6paTumbie 1 HEOOPATUMBIE PEAKITUU.
XHMMHUYECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS.

Jlemoncmpavyuu

[Tpumepsl HEOOPATUMBIX PEAKIUH, UAYIIUX ¢ 00pa30BaHHEM OCaJiKa, Ta3a WM
BO/IBL.

3aBUCHUMOCTbh CKOPOCTH PEAKLIUH OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.

B3auMogeiicTBue pacTBOpPOB CEPHOW KHUCJIOTHI C pacTBOpaMu THUOCYJb(aTa
HATPHUS PA3IMYHON KOHIIEHTPALMU U TEMIIEPATYPHI.

Mojaenps KUMIAIIETO CIOS.

3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIUK OT IPUCYTCTBUS KaTaJIn3aTopa Ha
IIPUMEPE PA3J0KEHUS IEPOKCHUAA BOIOPOJA C IMOMOLIBIO JUOKCHAA MapraHua M
KaTanasbl.

Mopenb 35eKTpoausepa.

Mojenb 35IeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnvie onvimuol

Peaknus 3amenieHnst MeIn KeJie30M B paCTBOPE MEAHOTO KyIIOpOCa.

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

3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBHS COJISTHOM KHUCIOTHI C METAJUIAMH OT UX
IIPUPOABI.

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

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbBL COOEPIHCAHUA.
[lonsitTue 00 »siekTponuze. DIEKTPOJIU3 PACIUIABOB. JEKTPOJU3 PACTBOPOB.
DJIEKTPOJIUTAYECKOE TOJydYeHrue  amoMuHus.  [IpakTuyeckoe  mpuMEHEHUE
anekTponusa. [ anpBaHomuactuka. [anbBaHocTerus. PaduHupoBaHuMe 1BETHBIX
METAJIOB.

Karamu3z. TomoreHHsie W reTeporeHHble KaTanu3atopbl. [IpoMOTOpEL.
Karamutuyeckue sap1. UHTHOUTOPBI.

[Tpou3BoACTBO aMMHUaKa: ChIPhE, annapaTypa, HAy4YHbIE TPUHIIUIIBIL.

MeTaJiibl 1 HEMETAJLIbI
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Metamiabl. OCOOECHHOCTH CTPOEHUS AaTOMOB M KpUCTALIOB. Du3nueckue
cBoiicTBa MeTtauioB. Knaccudukanuss MeTauioB MO Pa3IMYHBIM  IPU3HAKAM.
XUMHYECKUE CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKUA PpsIi  HAMPSKECHUN
METaIJIOB. MeTamnorepmus.

O6mume crnocoObl monyuyeHus MetauioB. [loHsTHE O  MeETaUTypruu.
[TupomMertanmyprus, THAPOMETALTYPrus U eKTpomeTauryprus. CrijiaBsl YEPHBIE U
LIBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOeHHs aTroMoB. Hemeramipl — TpoCThIE
BEILIECTBA. 3aBHCHUMOCTb CBOMICTB TaJIOT€HOB OT UX IOJIOXKEHHUS B MEPUOAUYECKOM
cucreme. OKHCIHUTENbHBIE M  BOCCTAHOBHUTEJIBHBIE CBOWCTBA HEMETANIOB B
3aBUCUMOCTH OT HX IOJIOKEHHS B PSAAY SIECKTPOOTPULATEIBHOCTH.

Hemoncmpayuu

Kosmnekuus meranios.

B3aumozeiicTBue MeTaisioB ¢ HemeTauiaMu (Jkelie3a, IMHKAa U aIOMHHHS C
CEpoM, aTFOMUHUSA C HO0M, CYpbMBI C XJIOPOM, TOPEHHE JKeJie3a B XJIope).

['openue meTannos.

AJIOMUHOTEPMHUS.

Komnekmuss wemetaimoB. ['openne HemeTtamuioB (cepbl, docdopa, yris).
BriTecHeHre MeHee aKTHUBHBIX TaJIOTEHOB U3 PACTBOPOB MX COJiel 0ojiee aKTHBHBIMU
rajoreHaMH.

Mojenb OPOMBINUIEHHOM YCTAaHOBKHM ISl MPOU3BOACTBA CEPHOM KHUCIIOTHI.
Mopaens mneun miga oOxkura wusBecTHsKa. Koyulekuuu NOpOAYKIUNA CUJIMKATHOU
MPOMBINUIEHHOCTH (cTekna, papdopa, pasHca, HEMEHTa pa3IMYHbIX MAPOK U Ap.).
Jlabopamopnuvie onvimaol
3akaJjika ¥ OTIYCK CTaJju.

O3HaKOMIIEHHE CO CTPYKTYpamu CEpOro u Oeyoro 4yyryHa.
Ilpakmuueckue 3anamus
Pemenune s3xcniepuMeHTanbHbIX 33/1a4.

IpopuiabHbie U NPOPecCHOHAIBLHO 3HAYUMBbIC 3JIEMEHTbI COACPKAHUSA.
Koppo3ust MetaiioB: XUMUYecKass M 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH
KOppO3WM OT YCJIOBHH  OKpyxkawmied cpenbl. Knaccudukanus  koppo3uu
META/VIOB TI0 pa3Nu4HbIM Ipu3HakaMm. CrocoObl 3allUThl METAJUIOB OT KOPPO3HH.
[TpousBoacTBO uyryHa u ctanu. [lonyyeHne HemMeTamioB (PPaKIIMOHHON MMEPErOHKOM
KUJIKOTO BO3JYyXa M DJJEKTPOJM30M PACTBOPOB WM PACILUIABOB SJIEKTPOJIUTOB.
CunmkaTHast IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.

Oprannyeckasi Xumusi
OcCHOBHbBIE OHSATHS OPraHUYECKO XUMIM U TEOPUSA CTPOCHUSA
OPraHuYeCKNX COeTUHEHU I

IIpenmer opranuyeckoit xumum. [IpupoaHbpie, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHuyeckue BeniecTtBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMHU.

BaneHtHOCT. XMMHUECKOE CTPOEHHUE KAK MOPSAOK COECAUHEHHS aTOMOB B
MOJIEKYJIbI 110 BaJIEHTHOCTH.
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Teopusi crpoennst opranuyeckux coequHenunii A.M.bytiepoBa. OcHOBHbIE
MOJIOKEHHSI TEOPUU XUMHUUYECKOTO cTpoeHus. M3omepus n u3zoMepbl. XUMHUYECKUE
(bopMyIbl 1 MOJIENIA MOJIEKYJT B OPTaHUYECKON XUMUHU.

Kiaaccupukanust opranmyeckux BemecTB. Kiaccudukainus BemiecTB 1o
CTPOCHHUIO YIJIEPOJHOTO CKeJleTa M HAIMYMIO (DYHKIIMOHAJIBHBIX Tpyni. ['omosoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccupukanus peakuuit B OpraHu4YecKou XUMHH. Peakun
npucoequHeHus: (THUAPUPOBAHMS,  TAJOTEHUPOBAHMS,  THAPOrajJOreHUPOBAHMUS,
ruaparauuu). Peakiuu oTiersieHus (IeruapupoBaHus, IETUAPOraloreHUpOBaHuUs,
neruapartanun). Peakuuu 3amemienus. Peakunuy nsoMepuzamum.

Hemoncmpayuu

Mopenu MOoJIEKyJI TOMOJIOTOB ¥ MU30MEPOB OPraHUYECKUX COCINHEHUM.

KauectBenHoe oOHapyxeHHe yriepoja, BOAOpPOJa M XJopa B MOJEKyJax
OpPraHUYECKUX COCIUHEHUN.

Jlabopamopnuwiii onvim
N3rorosiieHre MoesIed MOJIEKYJl OpPraHUYECKUX BEILECTB.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[lonsitTue o cyOctpare u peareHTe. Peaknuu OKHUCICHHST M BOCCTAHOBJICHUS
OPraHUYECKUX BEILIECTB. CpaBHeHue KJ1accuuKanuu COEIMHEHU N U
KJaccu(UKAIMU PeaKIuii B HEOPTaHMYECKOW U OPTaHUYECKON XUMUH.

YrieBoaopoabl 4 MX NPUPOJAHBbIE HCTOYHUKH

AJIKaHBI: TOMOJIOTHYECKMM pAN, H30MEpHUs M HOMEHKJIATypa AajaKaHOB.
XVMHYECKHE CBOMCTBA aKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHHE, PAa3JI0OKEHHE,
neruapupoBanue. [ I[pumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbI. OJTWIEH, ero NOJIyYeHHE (meruapupoBaHUEM ATaHa,
JEenoauMepu3auen nonudTuieHa). ['omonornyeckuii psn, U30MeEpHsH,
HOMEHKJIaTypa AJIKEHOB. XVWMHYECKHE CBOMCTBA ATUICHA: rOpEeHue,

KaueCTBEHHbIE  peakiuu  (oOeciiBeunMBaHUE  OpOMHON  BOABI W pacTBOpa
NepMaHraHata Kajus), TUAparamnusi, noauMmepusauusd. [I[puMeHeHue »>TuiieHa Ha
OCHOBE CBOWCTB.

JAvenbl 1 kKayuyku. [IoHATHE O AMEHAX KaK YriIeBOAOpOAax ¢ ABYMs JBOWHBIMU
cBs3amu.  CoNpspKeHHBIE JHEHBI. XUMHUYECKHe CcBoWcTBa OyraaueHa-1,3 wu
U30MpeHa: oOeclBeYrMBaHUE OPOMHOM BOJBI M TOJMMEpPHU3AIMS B KaydyKH.
HarypanpHblii U cuHTEeTHYECKHE KayuyKd. Pe3nHa.

AJIKHHBI. AneTuneH. XUMHUYECKHE  CBOMCTBA  alleTWJICHA! TOpPEHHUE,
oOecliBeunBaHUE OPOMHOM BOJIbI, MPUCOEIMHEHUN XJIOPOBOAOPOJAa M THApATALUA.
IIpumeHeHue aneTuineHa Ha OCHOBE CBOMCTB. MexkinaccoBas U30MEpUs €
aJKaJIMECHAMMU.

Apenbl. benszon. Xumuueckue CcBOMCTBa O€H301a: TOpEHHE, PEaKIHUU
3amenieHusi  (raJioreHUpoBaHue, HUTpoBaHue). [IpuMeHeHue OeH307la Ha OCHOBE
CBONCTB.

IIpupoaHbie HMCTOYHMKH  yrJjeBoAopoaoB. lIpupoaneii ra3: cocras,
IIPUMEHECHUE B KA4yeCTBE TOIJIMBA.

Hedts. CoctaB u mepepabotka nedtu. [leperonka nedru. Hedrenpomykrsr.
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Jemoncmpayuu

['openne meTaHa, ITUIIEHA, allETUIIEHA.

OtHolleHHEe MeTaHa, OJTWJEHa, aleTWieHa W OeH3ojla K pacTBOpam
nepMaHranara Kajius i1 OpoMHOM BOJIE.

[Tonyuyenne HSTuieHa peakUed Jeruaparaluyd  dTaHojla, AaleTUJIEeHA —
TUAPOJIM30M KapOu/ia KaJlblusl.

Paznoxxenue kaydyka IMpuU HArpeBaHUM, WUCHBITAHUE MPOAYKTOB Pa3JIOKEHUS
Ha HEINpPEIEIbHOCTb.

Konnekmus oOpasmoB Hedtn m HedrempomyktoB. Komtekmus «KameHHBIHM
YIOJIb ¥ MPOAYKLHUS KOKCOXUMHUYECKOTO ITPOU3BOICTBAY.

Jlabopamopnwie onvimaol
O3HakoOMJICHHE ¢ KOJUIEKIIMEH 00pa3ioB He(pTH U MPOAYKTOB €€ MepepadOTKH.
O3HaKOMIIEHHE C KOJUIEKIIMEN KaydyKOB ¥ 0Opa3laMy U31eJIUi U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle INEMEHMbL COOEPHCAHUA.
[IpaBuno B. B. MapkoBuukoBa. Kiaccudukanus u Ha3HaAYeHHE KaydyKOB.
Knaccudukanusa u Ha3HaueHue pe3uH. ByikaHuzamus kayqyka.

[lonmyyeHnue amerusieHa NUPOIUM30M METaHA U KApOUJHBIM  CIIOCOOOM.
Peakuuss  monmmepuzanuu  BUHWIXJIOpUAA.  [IOMMBUHWIXJIOpUI U €rO
npuMeHeHue. Tpumepusanus aueTuiieHa B OEH307.

[lonsstTue 00 oskcrpakuuu. BoccTaHoBieHHME HUTPOOEH30Ja B aHWIIMH.
I'omonornueckuit psg apeHoB. Tosryon. Hutposanue tomyona. Tporwut.

OcHOBHBIEC HaMpPABJICHUS MPOMBIIIUICHHOW NepepadOTKU MPUPOHOTO ra3a.

[lonyTHbIl HE(DTAHOM Ta3, ero nepepadoTKa.

[Ipouieccsl MPOMBINIIEHHOW TEepepabOTKM HEPTH: KPEKUHT, pPUDOPMUHT.
OxTaHOBOE YMCIIO OEH3WHOB U METAHOBOE YMCJIO TU3EJIbHOTO TOIIMBA.

Koxkcoxumuueckoe npou3BOACTBO U €r0 MPOAYKIHS.

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

Cuuprsl. [lonydyenue stanona OpoKeHHEM TIIOKO3bI U THApaTaIlluedl dTUJICHA.
['unpokcunpHas rpymnmna kak GyHKUUOHabHas. [loHsiTHE O TIpeaeNbHBIX
OJHOATOMHBIX CIIUPTaX. XMMHUYECKHME CBOMCTBA JTAHOJIA: B3aUMOJCHCTBUE C
HATpUEeM, OOpa30BaHUE MPOCTHIX U CIOXKHBIX A(PUPOB, OKUCICHUE B aJbJICTH].
IIpuMeHeHne »3TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJM3M, €r0 MOCIEACTBUS IS
OpraHMU3Ma YeJI0BEKa U MPENYIPEKICHUE.

I'minepuH  kak mNpeacTaBUTENb MHOTOATOMHBIX —cnupToB. KadecTBeHHas
peakuus Ha MHOTOaTOMHBbIE cUpThL. [I[puMeHeHne rmmuepuHa.

®enon. Ousnveckne M XuMuUyeckue cBoiicTBa (eHona. BzaumHoe BhusiHue
aTOMOB B MoJieKyile (¢eHola: B3aUMOJEHUCTBHE C THUIPOKCUAOM HATpUsi U
a30THOM kucnoroil. [I[pumMenenne GpeHosia Ha OCHOBE CBOMCTB.

Aapaernabl. [lonsitue 00  ampaerupax.  AJnpJaerujaHas — Ipylmna  Kak
dbyakroHanpHas. DopManbaeru 51 ero CBOMCTBA: OKUCJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTaHOBJICHME B COOTBETCTBYIOUIUM CIHPT.
IlonydeHune anmpaeruioB OKHUCIECHUEM COOTBETCTBYIOIIMX CHUPTOB. I[IpuMenenue
(dopManbaeruia Ha OCHOBE €ro CBOWCTB.
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KapGonoBbie kuciaothl. [lonstue o kapOoHOBBIX Kuciorax. KapOokcumbHas
rpymmna kak ¢GyHKIMoHaNbHasA. ['oMomorudeckuil psx NpeaenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. [losydyeHne KapOOHOBBIX KHCJIOT OKHCICHHUEM ajibJeTHOB.
XHUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBHI: OOIKME CBOMCTBA C MHUHEPAIbHBIMHU
KHCJIOTaMH U peakius dtepudukanuu. [I[puMeHeHne yKCyCHOM KHMCJIOTHI Ha OCHOBE
CBOMCTB. BrIclIr€ )XUPHBIE KUCIOTHI

Ha MpUMEPE NMAITbMUTUHOBON U CTEAPUHOBOM.

Caoxuble 3¢upsl u xkupbl. [lomydeHune CHOXKHBIX 3(QUPOB peakiueit
srepudukanun. Cinoxasie 3pUps B IpUpoJE, UX 3HaueHHUe. [[puMeHeHne CI0KHBIX
7(UpPOB HA OCHOBE CBOKCTB.

XKupsl kak cnoxsbsie d¢upsl. Kinaccuduxamus xupoB. XUMHUYECKHE CBOICTBa
YKAPOB: THAPOJIA3 U TUAPUPOBAHUE KUJKUX KUPOB. [I[puMeHEHNE )KUPOB HA OCHOBE
CBOMCTB. MbLIa.

YraeBoabl. VYrieBojabl, HUX KiIaccHUpUKaMI: MOHOcaxapuibl (TIIOKO3a,
dbpykTO3a), TUcaxapuibl (caxaposa) U Mmorcaxapuabl (Kpaxmall v [eJUIII03a).

I'mroko3a —  BEIIECTBO C JABOMCTBEHHOM (yHKIHMEH —  allbIeTUIOCIIHPT.
XUMHAYECKHE CBOMCTBA T[JIFOKO3bl: OKHCIIEHHWE B  TJIIOKOHOBYIO  KHUCJOTY,
BOCCTAaHOBJICHHE B COPOUT, CIUpTOBOE OpokeHue. [IpuMeHeHne riitoKo3bl Ha OCHOBE
CBOWCTB.

3HaueHuEe YIJIEBOJOB B KMBOW MpPUPOJEC W XKU3HH uyenoBeka. [loHsTtue o
peaKUMAX MOJMKOHICHCAIMM W TUAPOJW3a HA MPUMEPE B3aUMONPEBPAILCHUM:
[JII0KO3a <=>TI0JIncaxapu.

Hemoncmpayuu

OkwuciieHue cnupra B ajabJIETHI.

KauecTBeHHbBIE peakliiu Ha MHOTOATOMHBIE CITUPTHI.

PacTBOpuMoOCTh (heHOTa B BOJIE MPU OOBIYHOM TEMIIEpaType U HarpeBaHUM.

KauectBennsie peakiuu Ha HEHOM.

Peaxrust cepeOpsiHOTO 3epKasia ajabJAeTUI0B U TITIOKO3BI.

OkucneHue anpIeTU0B U TIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCUAA MEIU
(IT). KauecTBennas peakuus Ha kpaxmai. Kommekius 23pupHbIX Macel.
Jlabopamopnvie onvimuol
PacTBOpeHue rimiepuHa B Bojie U B3auMoeicTBue ¢ ruapokcuaom mean (11).
CBoiiCcTBa YKCYCHOM KHCIIOTBI, OOIIHE CO CBOMCTBAMH MHUHEPAIbHBIX KHUCIIOT.
Jloka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa KUJIKOTO KUPA.

KauectBeHHas peakuus Ha Kpaxmal.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvlie INEMEHMBL COOEPHCAHUA.
MeTunoBeli COUPT M €ro HCHOJIb30BAaHWE B KAUYECTBE XUMHUUYECKOTO CHIPbA.
TokcHMYHOCTH METaHOJIa M TpaBWia TEXHUKH O€30MacHOCTH Mpu padoTe C HHUM.
OTWJIEHIJIMKOJIb W €ro MNpuMeHEHHEe. TOKCHUYHOCTh STWICHIVIMKOJA W IpaBuia
TEXHUKH O€30IaCHOCTH IPU PaboTe C HUM.

[Tonyyenue ¢eHona U3 MPOAYKTOB KOKCOXMMHUYECKOTO TPOM3BOJICTBA U U3
OeH3zona.
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[Tomukonaencanus Gopmanpaeruna ¢ GeHosoM B GeHoI0HOpPMaTbICTUIHYIO
cmony. Aueranpaerus. lloHstue o keroHax Ha mnpumepe aneroHa. lIpumeHeHwne
alleTOHA B TEXHUKE U MPOMBIIIJICHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHCIIOT (IIaBEJIEBOM KHUCIOTHI KaK JABYXOCHOBHOM,
AKpUJIOBOM KMCJIOTHI KaK HEMpeeabHON, OCH30MHONM KUCIOTHI KaK apOMaTUYECKOM ).

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

MomnouHokucinoe  OpokeHHe — TIIOKO3bl.  KHCIOMOJOYHBIE — MPOIYKTHI.
CunocoBanue kopMoB. HutpoBanue 1emuitono3sl. [Iupokcuamns.

A3oTcoaep:xamuue oprannyeckue coeguHenus. Ioammepsl

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

[IpuMeHeHre aHnIIMHA HAa OCHOBE CBOMCTB.

AMMHOKHMCJIOTBI. AMHMHOKHUCIOTBI Kak aMQoTepHble IU(PYHKIHMOHATIbHbBIE
OpraHUYeCcKUEe COCAVHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aHMMOJICHCTBHE
C LIeJI0YaMH, KUCJIOTaMH U JPYT C APYyroM (peakius nojukoxaeHcauun).llentuanas
CBA3b U TOJIUIICIITUA/IBI.

IIpuMeHeHrne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

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

Ionumepsl. benku u nmonucaxapuabl Kak OMOMOIUMEPHI.

Ilnacrmacesl.  Ilomydyenne monuMepoB  peakuuend IMOJMMEpPU3ALUNA |
MOJMMKOHJACHCAMK.  TepMOIUIACTUYHBIE W TEPMOPEAKTHUBHBIE  IUIACTMACCHI.
[IpencraBurenu mactmace.

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

Jlemoncmpayuu

B3aumopeiictBue aMMHuaka U aHWIMHA C COJITHOM KHUCIOTOM.

Peakums annamHa ¢ GpOMHOM BOJIOM.

Jloka3aTesnbCTBO HATMYMS (PYHKIIMOHAIBHBIX FPYII B pACTBOPAX aMUHOKHUCIIOT.

PacTBopeHue u ocaxieHue OeIKoB.

L{BeTHBIE peakuuu OENKOB.

['openne nTuubero nepa v WEPCTAHON HUTH.

Jlabopamopnuvie onvimol

PacTBOpeHue 6e1KoB B BOJIE.

OO6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

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

Ilpakmuueckue 3anamus

Pacno3naBaHue miacTMacc 1 BOJIOKOH.

Pemenue 3ana4 Ha BbIBOJ (DOPMYJT OpraHUYECKUX BEUIECTB.
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Ilpogunvuvie u npogheccuonanvno 3nHauumvie 3INeMeHMbl COOEPHCAHU.
AMUHOKanpoHOBas KucioTa. KanmpoH kak mpencTaBUTENb MOJTMAMUIHBIX BOJIOKOH.
Hcnonp3oBaHue TUAponH3a OCIKOB B MPOMBINIICHHOCTH. [loMMBHHUIXIOPU,
nouTeTpadTOPITHICH (TedJIOH). denonodopManbieruiHbIe JIaCTMACCHI.
Henmymona. IIpomMbIIUIeHHOE MPOU3BOJCTBO XUMUYECKHUX BOJIOKOH.
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5.2. Tembl pedepaToB (10KJIAA0B), HHIHUBHAYAJIbHBIX POEKTOB.

1. buotexHosorus u reHHas UHXeHepus — TexHosnoruu XXI Beka.

HaHoTexHonorus kak TMPUOPUTETHOE HAIpaBiICHUE pPAa3BUTUA HAYKH H

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenabHocTs . 1. Menaeneena.

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

Cunres 114-ro anemenTa — TpuyM( POCCUNUCKUX PUIUKOB-SAICPIIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

10 PeHTreHoBCKOE U3ITyYEeHHE U €r0 UCIIOIb30BAaHUE B TEXHUKE U METULIMHE.

11.11na3mMa — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

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

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

14.TIpumeHeHre TBEPIOro U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

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 ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpbI BOKpYT Hac. THIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiaj OTE€UECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUM DSJIEKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX TTPEANPUATUSX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.cnonp30BaHne MHUHEPATBHBIX KHUCIOT Ha NPEANPUATHAX Pa3TUIHOTO
npodus.

27.OKcHuIbl ¥ COJTM KaK CTPOUTEIIbHBIC MaTepUaIbI.

28.VcTopus rurca.

29.TToBapeHHas CONMb KaKk XUMHUECKOE ChIPhE.

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

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

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

36.UcTopust mosyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2MEeKTPOTUTHIECKOE MOTydeHUe U pahuHUPOBAHUE MEIH.

no

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

39.Ponp MeTamsioB B UCTOpUM  4YeJOBeYeCKOW 1uBuUim3anmu. Hcropus
OTEUECTBEHHOW  4epHOW MeTaurypruv. COBpPEeMEHHOE METaJUTypruuecKoe
IPOU3BOJICTBO.

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

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromue coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropus BOBHUKHOBEHUS U Pa3BUTHsI OPraHUYECKONW XHUMHH.

46.Ku3nb u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

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

49.CoBpeMeHHBIE MPEICTAaBICHHS O TEOPUH XUMUYECKOTO CTPOEHHUS.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.Uctopusi OTKpHITUS M Ppa3paOOTKHU Ta30BbIX U HE(QTAHBIX MECTOPOKICHUM B
Poccuiickon ®@enepanum.

53.XuMHus yriaeBoOPOAHOTO CHIPhS B MOST OyayIasi mpogeccus.

54.YT111eB0IOpOIHOE TOIIMBO, €r0 BUJIbI 1 Ha3HAUYCHUE.

55.CuHTETHYECKUE KayUyKH: UCTOPHUSI, MHOTOOOpa3ue U MEePCIEKTUBBI.

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

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

58.Hepts w® ee  TpaHCHOPTHUpOBKA KAk  OCHOBAa  B3aUMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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5.3. CTpykTypa y4eOHoii 11 CHUILITHHBI
5.3.1. O0beM y4eOHOM TMCHUNIMHBI M BUIbI Y4eOHOM

a00TBhI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 117
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsi Harpy3Ka (Bcero) 78
B TOM YHCIIE:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas pabota (mpoeKT) (ecim MperycCMOTPEHO) -
CamocTtosiTeibHast padoTa cTyaeHTa (Bcero) 39
B TOM YHCIIE:
CocraBieHue nmpe3eHTaluii 8
CocraBieHrne KpOCCBOP/IOB 8
CocTaBiieHre TECTOB 7
CocTaBieHne CXeM-KOHCIIEKTOB 8
PedeparuBnas pabora 8
ArtTtectauus no JUCUUILINHE Hughgpepenyupo-

6AHHDLU 3aY4em
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6. TemaTnueckuii miaan yueonoii nucuuminnbl OY /I 11 «Xumus» no cnenuanbHoct 23.02.01. «Opranuzanus
NEePEeBO30K U YNIPABJICHHE HA TPAHCIIOPTE»

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

BBeaenne 45 15 3 3 -

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

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

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

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

Tema 1.4. Bona. PacTBopbl. 75 25 5 4 1
DIeKTPOIUTHYECKAs AUCCOIUAITHS

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

Tema 1.6. Xummdeckue 12 4 8 4 4
peaxkuuu

Tema 1.7. Metainst u 75 25 5 2 3
HEMETaJlIbl

Pa3nea 2. Oprannveckas 52,5 17,5 35 23 12
XUMHSA
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Tema 2.1. OcHOBHBIE TOHATHS
OpraHUYEeCKON XUMHUH U TEOPHS
CTPOCHHUS OPTaHUYECKHUX
COCIUHECHUI

10,5

3,5

Tema 2.2. Yri1eBoAOpOABI U UX
MPUPOJIHBIE HCTOYHUKH

12

Tema 2.3. Kucnopon
coJiepKaline OpraHnuecKue
COEIUHEHHUS

15

10

Tewma 2.4. AzoTconepxariue
OpPraHUYECKUEe COCTUHEHHUS.
[Tonumeps!

15

10

Bcero nmo pucuuminne

117

39

78

48

30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

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

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

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIHpPOBAHHUE 32aKOHOB COXPAHEHHS MAcChl BEIIECTB U ITOCTOSIHCTBA COCTAaBa
BEILECTB.

VYcTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

ITHX 3aKOHOB M HallMCaHHUEM XUMHUYECKHX (OPMYI U YpaBHEHUI.

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

XapakTepHucTUKa 3IEMEHTOB MaJIbIX U OOJIBIINX IEPUOJIOB MO UX

nosioxkenuto B [lepuognueckoit cucreme J. M. Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

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

XapakTepuUCTHKA BAXKHEUIINX THUIOB XUMHUYECKUX CBSI3€M M OTHOCUTEIBLHOCTH
sToi THnonoruu. OOBICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIECTOK.

@opMyJIIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUUYECKON
JIACCOLIMAIIMA WU XapaKTEepPUCTUKA B CBETE 3TOM TEOPUHM CBOWCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUN M XapaKTepUCTHKA
B CBETE ITOM TEOPUHU CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxueiimmue
BellecTBa U
MaTepuaJIbl

XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB, TMOJIy4YeHUS UM TPUMEHEHUS
BaxHeimux wmetamuioB (IA u I A rpynm, amomuHMs, Xene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIUHEHUH.
XapakTepucTuka COCTaBa, CTPOEHMs, CBOMCTB, MOJIYYEHUS M TPUMEHEHUs
BakHenmux HemerawioB (VIII A, VIIA, VIA rpynm, a Takxke azota u gocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) H UX COSTMHEHUIA.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS U TPUMEHEHUS
BaXHEHINIUX KIACCOB YIJIEBOJOPOAOB (AJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB,
AJKWHOB, ap€HOB) U MX HamMOOJee 3HAYMMBIX B HAPOIHOXO3SHCTBEHHOM ILJIaHE
MpPEICTABUTENECH.

AHaornYHas XapakTePUCTHKA BAXKHEUIIIUX TIPEICTaBUTENICH

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

Ku3HeHHBIH UK
KJETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOPUEH CTPOEHHS OPraHU3MOB.

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

XHUMHYECKU A3BIK
M CUMBOJIMKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

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

XumMuueckKue
peakuuu

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

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

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

XnuMu4eckui
IKCIEPUMEHT

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

HaGmonenue, pukcanus 1 oucaHue pe3ysbTaToB MPOBEIECHHOTO
IKCIIEPUMEHTA

XuMH4yecKas
uHpopmanus

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

Pacuétnl no
XMMHYECKHUM
¢popmyam u
YPaBHEHUAM

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

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY M Ha TIPOU3BOJICTBE.

OmnpezneneHue BO3MOMKHOCTEH NPOTEKAHUS XMMUYECKMX MpPEBpallleHUH B
Pa3JINYHBIX YCIOBUSX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

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

CobmtoneHue npaBuil 0e30MacHOro0 OOpalLeHHs C TFOPHOYMMH U TOKCHUYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

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

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XUMHS» B TEXHUKyME HMeEETCs Y4YeOHbIM KaOMHET «XUMHUM» C JIaOOpaHTCKOU
KOMHATOi, B KOTOPOM HMEETCS BO3MOXHOCTb OOECIEUUTh CBOOOIHBIA TOCTYH B
NHTepHeT BO BpeMs y4yeOHOro 3aHSATHS U B MEPUOJ BHEYYEOHOU JE€ATEIbHOCTH
00yyarommxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAeMuosiornueckux npaBwin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIICHO THUIIOBBIM 000PYI0BaHHEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
YUCJIe CHEUUATN3UpPOBAHHOM y4eOHOM MeOelnbl0 M CcpeAcTBaMU  OOy4YEHMS,
JOCTaTOYHBIMA JULSI BBIMIOJIHEHUSI TPeOOBaHUM K YPOBHIO TOATOTOBKH
00yJarommxcs.

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

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypaJbHble OOBEKTHI, MOJEIU, IPUOOPbl W HAOOPBI JUIsI OCTAHOBKH
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IEYaTHBIE CPEJCTBA OOYUCHMUS;

- THQOPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-3KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHIL;

- OUOIMOTEYHBIN (HOH/.

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

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

s npenooasamerts

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

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

3. [Ipukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
u3Mmenenuit B [Ipukas MunuctepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. Ne 413 «OO0 yrBepxkaeHUU (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEIHETO (TIOJIHOT0) 0OIIETO 00pa30BAHUS.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOM TOJUTUKH B  cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PekoMeHIaluy Mo OpraHu3alyy NoJdy4Ye-Hus CPeIHEro o0uiero oopa3oBaHus B
npejesiax OCBOEHHSA 00pa3oBaTENbHBIX MPOTrpaMM CpPEIHEro MPOPECCHOHAIBHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOIO OOIIEro 0Opa3oBaHUS C YYETOM TpeOOBaHUM
denepanbHBIX TOCYAApCTBEHHBIX OO0pa30BATENbHBIX CTAHIAPTOB U TMOJydaeMOu
npodeccun Wi CrenuagbHOCTH CPEIHEr0 MPOPECCHOHATTEHOTO 00pa30BaHUS.

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

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

JlonmosiHUTEILHAS JIUTEpPaTypa

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

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

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

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

HuTepHeT-pecypceol

1. [abpuenssn  O.C. Xumus 118 npodeccuil U ClEUUATBLHOCTEH
texHuueckoro npoduis: yuednuk / O.C. N'abpuensan, U.I'. Octpoymos. — 4-e uzn.,
crep. — M.: WMsparensckuit neHtp «Akagemus», 2017. — 272 c.

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

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

3. Epoxun [O. M., Kosanesa U. b. Xumusa jnusa npodeccuit u
CHEIUATBbHOCTEM TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiiei: ydeOHUK st
CTyA. YUPEKIACHUM cpe. pod. obpazoBanuss. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsJBRakdwbW5xVmizQ3M/view

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

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

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

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

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

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

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

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

11. http://base.garant.ru/70188902/ ( Ilpuka3 MwunHoOpHayku Poccuu ot
17.05.2012 Ne 413 «O0 yrBepxkaeHun (GeaepalbHOIO TOCYAAPCTBEHHOIO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MOJIHOT0) 00IIIero 00pa3oBaHUS )

12, http://base.garant.ru/70866626/ ( Ilpuka3 MwunoOpHayku Poccuu ot
29.12.2014 Ne 1645 «O BHecenunm wusmeHenunid B Ilpuka3 MuHucrepcrsa
oOpazoBanusi u Hayku Poccuiickoit ®enepammu ot 17.05.2012 Ne 413 “O6
YTBEPXKICHUH (efepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIBLHOTO CTaHIapTa
cpeaHero (IMoJTHOro) o0Iero oopa3oBaHus ™™ )

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

(ITucemo [lemaprameHnTa rocyJapCTBEHHOM MOJUTUKU B cepe MOArOTOBKU pabodmnx
kaapoB u JII[1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHu3allid TOJIyYeHUs] cpeaHero ooOiiero oOpa3oBaHMsl B IMpejesiax OCBOEHUS
0o0pa3oBaTeNbHbIX MPOTPaMM CpeAHEro MmpodeccuoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO oO0mmero oOpa3oBaHMs ¢ ydyeToM TpeboBaHud  deaepaibHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W MOIy4daeMoil mnpodeccun Hiu
CHEIUATBLHOCTH CPEIHET0 MPO(eCcCHOHATBEHOTO 00pa30BaHUSD )
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