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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydeOHasi JTUCHUIUIMHA OV]16.11 «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
yueoHo aucummunabl OY /16.11 «Xumus», B cooTBeTCTBUM ¢ PexoMeHnanusmMu
[0 OpraHu3allid TOJYYEHUsSI CPEIHETO O0IIero 00pa3oBaHusl B Mpejeaax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero mpodeccruoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO  OOmIero oOpa3oBaHusi ¢ ydeToM TpeOoBaHuil  (eaepaibHbIX
roCyJapCTBEHHBIX  00pa3oBaTENbHBIX CTAaHAAPTOB U  MOJydaeMol mpodeccuu
CpEeIHEro npoeccuoHaIbHOTO oOpa3oBaHuUs (mucpMo JlenaprameHTa
rocyJapCTBEHHOM TMONUTHUKKH B cdepe mnoaroroBku padounmx kaapo u JIIO
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OV][0.11 «Xumusi» 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
Cpelibl, UCTIONB3YS ISl 9TOT0 XMMUYECKUE 3HAHMUS,;

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; KIIOUEBBIX HABBIKOB, HMMEIOIINX
YHHUBEpCaJIbHOE 3HAYCHHUE MJI PA3IUYHBIX BHUJIIOB NIEATEIHHOCTH (HABBIKOB
peuieHuss mpoOaeM, TPUHATUS PEIICHWH, TOWCKa, aHaiu3a U 00paboTKu
uHpopMaIliM, KOMMYHUKATHBHBIX  HAaBBIKOB, HAaBBIKOB  H3MEPCHHM,
COTpyJIHHUYECTBa, 0€30MacHOro oOpalleHusi BEIIeCTBAaMH B IOBCEIHEBHOMU
KHU3HH).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMHUpOBaHUE y CTYACHTOB KOMIETCHIIMN, HEOOXOAMMBIX I KaueCTBEHHOTO
ocBoenusi OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro 0Opa3oBaHMs C IMOJYYEHHUEM
cpenHero ooOmero o0pa3oBaHMS; MPOrPaMMbI IMOATOTOBKH KBaJTU()UIMPOBAHHBIX
pabounx u ciayxamux (IITIKPC).



2.00mas xapakrepuctuka ydeoHoi aucuumiauabl OYJ16.11 « Xumus»

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

Conepxanue obuieodbpazoBarenbHor yueOHon qucuuruinabl OY 16.11«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 puctumamael OY]J[0.11 «Xwumus» B TEXHHMKyME, HMEET  CBOM
O0COOEHHOCTH B 3aBHUCHUMOCTH OT MPOoduiis MpodhecCuoHAIBHOTO 00pa3oBaHUsI.

I[Ipu  ocBoenum mnpodeccun 15.01.05. «Cpapruk (py4HOM W YACTUYHO
MEXaHU3UPOBAHHOU CBApKHU (HarIaBKuM)» TEXHUYECKOTO npoduis
poeCCHOHATEHOTO 00pa3oBaHMsl XWUMHS H3y4daeTcs Ha 0a30BOM YpOBHE.
Cneunduka u3yueHus XuMuud npu oBiaaeHuun npodeccueit 15.01.05. «Cpapiuk
(py4HOM M YaCTUYHO MEXAHM3UPOBAHHOW CBapKu (HAIUIABKH)» OTPAKEHA B KaXKIOU
teMe pasnena «ComepkaHue YIeOHOU JUCITUTIITMHBDY.

DTOT KOMIIOHEHT pealM3yeTcsl TP HWHAWNBUAYATLHONM CaMOCTOSTEIBHOU
pabote oOyuaroruxcsi (HamucaHuu pedepaToB, MOATOTOBKE COOOIICHUM, 3aIUTE
MPOEKTOB), B TIpollecce Y4eOHOM JeSITEILHOCTH O/ PYKOBOJICTBOM
npenojiaBarenis  (BBINOJHEHUM XUMHUYECKOTO JKCIEPUMEHTa —  JIAOOPAaTOPHBIX
OTMBITOB W  TPAKTUYECKUX  pabOT, pEHICHUH MPAKTUKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 3a7a4 U T. [I.).



B mpomecce wu3ydeHus XWMHH TEOPETUYECKHE CBEICHUS JOTMOTHSIIOTCS
JEMOHCTpAIUSIMH, J1aOOPAaTOPHBIMU OMNBITAMH W MPAKTUYCCKUMU  3aHATHSIMHU.
3HAYUTEIPHOE MECTO OTBOJUTCS XHMHYECKOMY O3KcIepuMeHTy. OH OTKpBhIBaeT
BO3MOXKHOCTh (DOPMHUPOBATH Y OOYUAIONTUXCS CIECIUAIbHBIC TPEIMETHBIE YMEHUS:
paboTaTh C BEIICCTBAMHM, BBIMOJHATh IPOCTHIC XUMUYECKHE OIBITHI, YYHUTh
0€30MMacCHOMY M JKOJOTHYECKH TIpaMOTHOMY OOpAIlleHHI0 ¢ BEIIeCTBaMH,
MaTepuajiaMy | MpolieccamMu B OBITY U Ha MPOU3BOJICTBE.

Jlist  opraHW3anud BHEAYIUTOPHOW CAMOCTOSITEILHOM pabOTBhI CTYACHTOB,
opnageBaonmx mnpodeccueir  15.01.05. «Cpapmmk (py4HOH U YaCTUYHO
MEXaHU3UPOBAHHON CBapku (HAIUIABKH)», TMPEACTaBICH IMepedyeHb pedepaToB
(1OKIa10B), UHIUBUYAJIBHBIX TPOEKTOB.

B mporecce uzydenust aucturiuiabl OY/J[0.11 «Xumus» BaxkHO (opMHUPOBaTh
MH()OPMAITMOHHYIO KOMIIETCHTHOCTh OOydaromuxcs. [loaTomMy mpu opraHuzanuu
CaMOCTOSITeJIbHOM PabOTHl HEOOXOAMMO aKIEHTHPOBATh BHUMaHUE 00YYarOIIHXCS
Ha ToMcke uHOpManMM B CpeACTBax MaccMmenwa, MHTepHere, yueOHOW U
CHEIUaIbHOM JUTEPAType C COOTBETCTBYIOMUM OGMOPMIICHUEM U MPEICTABICHUEM
pE3yNIbTAaTOB.

N3yuenune obmieodpazoBarenbHoli yueOHOU auciurinabel OV J16.11«Xumus»
3aBepIlaercs MmojBe/cHueM HUTOroB B (dopme auddepeHIupoBaHHOTO 3a4yeTa B
paMKax MPOMEXKYTOYHOW aTTecTallMk CTYJIeHTOB B mpoiecce ocBoeHusi OIIOIT
CIIO c nmonydenueMm cpeanero oduero oopazosanus (IIITKPC.)

3.MecTo yueOHOii TMCIHUNIUHBI B Y4eOHOM IJIaHe

VYuebnas gucuumivaa OY]J[0.11 «Xumus» sBiseTcs ydeOHbIM MPEAMETOM IO
BBIOOpY M3 00s3aTeNIbHON TpenMeTHON obOmactu «EctectBeHHbie Haykn»y DI'OC
cpenHero o61ero oopa3oBaHUS.

B Texnukyme yueOnas gucnurmimHa OVY/[0.11 «Xumus» wu3ydaercs B
obmeobpazoBarenpbHoM 1ukiIe ydyeOoHoro OIIOII CIIO nHa 06a3e OCHOBHOIO
o01rero oOpa3zoBaHMs C MOJydeHUEM cpeaHero oomiero oopasosanus (ITIIKPC).

B yue6nbix mmanax [ITIKPC mecto yuebnoi auctumimabl OYJ[0.11 «Xumusy
— B cocTaBe 00meo0pa3oBaTelbHbIX Y4Y€OHBIX AUCHMIUIMH 1O  BBIOOpY,
hopMUpyeMBIX U3 0053aTeNbHBIX MpeaMeTHBIX obsiacteit ®I'OC cpennero oOiero
oOpazoBanus, nns  npodeccun 15.01.05. «CBapmuk (pydHOH M YACTUYHO
MEXaHU3UPOBAHHOU CBApKHU (Har1aBKM )» TEXHUYECKOTO npoduis
po¢heCCUOHAIBHOTO 00pa30BaHUsI.

4.Pe3yJibTAThI OCBOCHUS Y4e€OHOM M CIUNIMHBI
OcBoenne  coxepxanuss  yueOHow  gucruummabsl OY][6.11 «Xumusy,
oOecrieunBaeT JOCTIKEHUE CTYICHTAMH CIEAYIOMNX Pe3yabTATOB:
JUYHOCMHbBIX:
- YyBCTBO TOPJOCTH U YBAKEHUS K UCTOPUU U JOCTUKEHUSIM OTEUECTBEHHOMU
XUMUYECKON HayKH, XUMHUYECKH TPaMOTHOE TMOBeAeHHE B MpodhecCHuoHaATBLHOU
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NESTETPHOCTH W B OBITY TpU OOpamieHMH ¢ XUMUYECKMMH BEIIECTBAMH,
MaTepuajaMy U IMPOLECCAMMU;

- TOTOBHOCTh K TMPOJIOJDKEHHUIO OOpa3oBaHMsI M TOBBIIICHUS KBaIU(DUKALIUU
B U30paHHOU MpOQeCcCHOHAIBHON AEATENHHOCTU U OOBEKTUBHOE OCO3HAHME POJIU
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHUE MCIIOIb30BATh JOCTUKEHUS COBPEMEHHOM XUMHUYECKOW HAayKH U
XUMUYECKUX TEXHOJOTUWA JJisi TOBBIIIEHUS COOCTBEHHOTO HHTEIIEKTYalIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(ECCUOHATEHOM eI TEIbHOCTH;

MemanpeomMemHuix :

- WCHOJIb30BAaHWE PA3JIMYHBIX BHUJIOB IO3HABATEIBHOM JESATEIBHOCTH U
OCHOBHBIX MHTEJIEKTYyaJIbHBIX oOmepanuili (MOCTaHOBKH 3aiayd, (OopMyIHpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUS, 000OIEHNs, CUCTEMATU3AINH, BbISBICHUS
MPUYUHHO-CJIEJCTBEHHBIX CBS3€W, MOMCKA aHAJIOroB, (DOPMYJIMPOBAHHUS BBIBOJOB)
JUIl PELICHUS TOCTABJICHHOW 3a/1aud, NPUMEHEHUE OCHOBHBIX METOJ0B I[O3HAHUSA
(HaOmro/leHUs, HAYYHOTO DJKCIEPUMEHTA) [UJIsi M3Yy4YeHUsS pPa3JIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIUMOCTH
CTAJIKUBAThCS B MPO(eCcCUOHAIBHON cdepe;

- WUCIIOJB30BAHUE PA3JIMYHBIX KCTOYHUKOB JUIS IIOJYYEHUS XUMHUUYECKOU
uH(opMaIMU, YMEHHE OIEHUTh €€ JIOCTOBEPHOCTb JUIsl JTOCTHXKEHHS XOPOIIUX
pe3yJIbTaTOB B MPO(PECCUOHANTBHOM Chepe;

npeomemHuulx:

- c(hOpMUPOBAHHOCTh TMPEJCTABICHUI O MECTe XHMUU B COBPEMEHHOMU
Hay4YHOUM KapTUHE MHpaA; MOHMMAHUE POJIM XUMHUU B (POPMHUPOBAHUHU KPyro3opa
1 (YyHKUHOHAIBHOM FPAaMOTHOCTH YeJIOBEKA JIJISl pEIICHUs MPAKTUYECKHUX 3a/1ay;

- BJAJCHHUE OCHOBOIOJATAIONMMHA XUMUYECKHUMHU TOHATUSIMH, TEOPUSIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAHHE  XUMHUYECKOU
TEPMHUHOJIOTUEN Y CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMM METOJAAMH HAYYHOIO IIO3HAHWS, HUCIOJIb3YEMBbIMU B
XUMUU: HAONIONICHUEM, OINUCAaHUEM, W3MEpPEHUEM, OKCIIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBSICHATh PE3YyJbTaThl MPOBEICHHBIX OIBITOB U J€laTh BBIBOJBL;
TOTOBHOCTh U CIIOCOOHOCTh TPHUMEHSTh METOJbl TO3HAHWSI TPU PEIICHUU
[IPAKTUYECKUX 3a7aY;

- copMuUpOBaHHOCTH yMEHHUS  JaBaTh  KOJIMYECTBEHHBIE  OIEHKH U
MIPOU3BOJIUTH PACUETHI 110 XUMUYECKUM (HOPMYJIaM U YpaBHEHUSIM;

- BJAJICHHE TpaBWJIaMHU TEXHUKM O€30MacHOCTH TMpPU HUCIOIb30BAHUU
XUMHYECKUX BEILECTB;

- c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU IO OTHOIIEHUIO K XMUMHUYECKOU
uH(pOopMaIuK, MOJy4aeMOl U3 Pa3HbIX HICTOYHUKOB;

- c(hopMHpPOBAHHOCTH  CHCTEMBI 3HaHMK 00 OOMHUX  XUMHUYECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX;

- c(hOpMHPOBAHHOCTh YMEHHMM HCCJIEAOBATh CBOWMCTBA HEOPTaHUYECKUX U
OPTaHUYECKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX
peaKkuui, IPOrHO3UPOBATh BO3MOKHOCTb UX OCYLIECTBIICHHUS;



- BJAQJCHUE YMEHMSIMHU BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAHUM O COCTaBe,
CTPOGHHMU BEUIECTBA UM OCHOBHBIX XUMHYECKHMX 3aKOHAX, [MPOBEPITh HX
AKCIIEPUMEHTAIILHO, POPMYIIUPYS 1I€JIb UCCIIEIOBAHUS;

- BJQJICHHE METOJIaMH CaMOCTOATEILHOTO IUJIAHUPOBAHUS U TMPOBEICHUS
XUMUYECKUX DKCIEPUMEHTOB C COONIOACHUEM TIpaBWil Oe30MacHod paboTh
C BEIIECTBAMU U JIAOOpAaTOPHBIM 00O0pyAOBaHUEM; CHOPMUPOBAHHOCTh YMEHUU
OMKCaHMs, AaHAJIM3a U OLEHKH JIOCTOBEPHOCTH MOJIYYEHHOTO pe3ysIbTaTa;

- c(hopMHpPOBAHHOCTH YMEHUI MPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH C
MO3ULIANA 3KOJOTMYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOICTBEHHOM
NeSTETPHOCTH YEJI0OBEKa, CBA3AHHOU C TIEPepabOTKOM BEIECTR.

CtyneHT, OCBOMBIIHMI 00pa30BaTEbHYIO TMIporpamMMmy, JOJDKEH 001anaTh
CJIEIYIOLIIMMU KOMITETEHIIUSIMU:

OK 1. IToHumaTh CyIIHOCTh M COLMAJIBHYIO 3HAUMMOCTh Oyayuiel npodeccun,
MIPOSIBJIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIBHOCTh HMCXOAS W3 IEId U
CHOCO0O0B €€ TIOCTHKEHUS, ONPEIETICHHBIX PYKOBOIUTEIEM.

OK 3. AmHanu3upoBaTh pabOuyyl0 CHUTYalMIO, OCYIIECTBISATh TEKYIIUA M
UTOTOBBIH KOHTPOJIb, OLEHKY M KOPPEKIHIO COOCTBEHHOM NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a PE3YJIbTaThl CBOEH padOTHI.

OK 4. OcymiecTBisaTh MOUCK MHPOpMaLIUU, HE0OX0aUMON s 3G (HEKTUBHOTO
BBINIOJIHEHHSI PO(ECCUOHANTBHBIX 3a/1a4.

OK 5. Hcnonw3oBaTh MHGOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHMU B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 6. Paborarb B KomaHzae, J(PEeKTUBHO O0OHIATBCA C KOJUIETaMH,
PYKOBOJICTBOM.

OK 11. Hcnonb3oBaTh 3HaHUS MO (PUHAHCOBOM TI'PAMOTHOCTH, IUIAHUPOBATH
MPEANPUHUMATENBCKYIO JCSITENBHOCTh B TpoeccronanbHoi chepe B dheaeparibHbIX
rOCyJapCTBEHHBIX 00pPa30BATENbHBIX CTAaHAAPTAX CPEAHETO MPOPECCHOHAIBHOTO
obpazoBanus (nanee — ®I'OC CIIO).



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 ocBoeHuu mnpodeccuu 15.01.05. «Cpapumk (pyyHoil u
YaCTUYHO MEXaHU3UPOBAHHOW CBapKu (HAIUIABKH)» TEXHUYECKOTO MpOQuiIs
poeCCHOHATEHOTO 00pa30BaHMUSI.

O01mas u HeopraHm4yeckas XumMus
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE mOHATHS XuMHH. BemectBo. Atom. Mosnekyna. XuMUYeCKUAn
aneMeHT. Amotrporus. IIpocTeie W cioxHbIE BemecTBa. KayeCcTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB BEIIECTB.  XUMHUYECKHME  3HAKM U (HOPMYJIBL.
OTHOCUTENBHBIE aTOMHAsI M MOJIEKYJIsIpHast Macchl. Koam4ecTBo BellecTBa.

OcHoBHBbI¢ 3aKOHBI XUMHH. C(CTexvoMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEIIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJIIPHOW CTPYKTYpPBI. 3aKOH
ABOrajipo " CIIEJICTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXO0XKJIEHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOW MAaccChl,
ONpEICJICHNE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpavyuu

Mogenu aToOMOB XUMUYECKHUX JIEMEHTOB.

Mopgenu MoOJIeKyJT TPOCTBIX M CIOXKHBIX BEIIECTB (IIAPOCTEPKHEBBIC U
Crroapta—Dbpurieba).

Kosnnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Amnorponust pocdopa, KUCIopoaa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3INEMEHMbL COOEPHCAHUA.
AmnotpornHbie MoguduUKauu yriepona (ammas, rpadur), Kuciopoaa (KUCIOpo,
030H), oyioBa (cepoe u Oenoe o0J0BO). [loHATHE O XHMHUYECKOM TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

[Hepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUuMHYECKUX
3jieMeHTOB /I.U.MeHaeseeBa U CTpOeHHEe aTOMA

[Tepnoanueckuii 3axkon J[.M.MenneneeBa. Otkpsitnie JI. WM. MenaeneeBbim
[lepuomuueckoro 3akoHa. Ilepumonunueckuit 3akoH B dopmymupoke [J[. .
Menpeneena.

Ilepuonuueckass Tabnuia XUMHYECKHUX  JJIEMEHTOB —  rpaduueckoe
OTOOpaX€HHWe TNEePUOANYECKOro 3akoHa. CTpPyKTypa TMEpUOAUYECKON TaOJMIIBI:
Mepuoibl (MaJible ¥ OOJbILINE), TPYHIbI (TJIaBHAS U TOOOYHAs).

Crpoenne aroma u Ilepuoauveckuii 3akon /I. U. MenpgeneeBa. AToMm —
CloXHas vactuia. Aapo (IpOTOHBI W HEUTPOHBI) U DJIEKTPOHHAS 000J0YKA.
M3otompl.  CTpoeHHE DJIEKTPOHHBIX O0O0JIOYEK AaTOMOB  DJIEMEHTOB  MaJbIX
neproioB. OCOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX O00JOYEK aTOMOB DJIEMEHTOB
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OonpIIX TIEpUoA0B (TIEpex0aHbIX eMeHToB). [lonatue o0 opOuTanmsx. s-, p- u d-
opOuTanu. DIEKTPOHHBbIE KOH(PUTypallK aTOMOB XHWMHUYECKHX AJIEMEHTOB.

CoBpemennas  ¢opmynupoBka  [lepuoandeckoro — 3akoHa.  3HA4YCHHE
[Tepuoguueckoro 3akoHa U llepmoanueckoi CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KAPTUHBI MUPA.

Jlemoncmpayuu

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

Jlnnamudeckue TabmuIpl 11t MoaenupoBanus [leprnoanaeckoi CHCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim
MopenupoBanue noctpoeHus [lepuogudyeckoi TaOIUIBI XUMUYECKUX SJIEMEHTOB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
PagnoaxktuBHOCTh. lCHoOnb30BaHME pagMOAKTUBHBIX HM30TONOB B TEXHUYECKUX
ueysix. PEHTreHOBCKOE M3IIyYeHHME U €ro  HCHOJIb30BAaHUE B TEXHUKE U
MEIULIMHE. MopgenupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BO/JICTBE.

Crtpoenue BemecrBa

HNonnass xumMuueckass cBsi3b. KaTuoHbl, X oOpa3oBaHHE U3 aTOMOB B
pe3yibTaTe mpolecca OKHCICHHS. AHUOHBI, HMX o0O0pa3oBaHME W3 aTOMOB B
pe3ysibTaTe MpoIecca BOCCTAHOBJICHHMS. IOHHAs CBA3b KaK CBS3b MEXKAY KATUOHAMHU
Y aHUOHAMHM 3a CYET DJIEKTpocTaTH4ecKoro mnputTsbkenus. Kiaccudukaruss MOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOW o0o0n0uku. HoHHBIE
KpUCTAIIMYECKrEe pemeTku. CBOMCTBAa BEUIECTB C MOHHBIM THUIIOM KPUCTALITMYECKOU
PEILIETKH.

KoBanentHass xummyeckasi cBs3b. MexaHn3m o00pa3oBaHMsI KOBaJEHTHOM
cBs3u  (OOMEHHBI W JIOHOPHO-AKIENTOPHBINA).  DIEKTPOOTPULIATEITHLHOCTD.
KoBasieHTHBIE TIONSIpHAst U HENOJIsIpHAsE CBSA3UM. KpaTHOCTH KOBAJIEHTHOW CBS3U.
MonekynsipHble ¥ aTOMHBIE KpUCTAIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJICKYJISIPHBIMA U @aTOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMMU.

Mera/uinyeckasi CcBsi3b. MeTauiueckas KpUCTAJUIMYECKas pelieTka |
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHUE CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHMS BelIeCTB U BOJAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0paszHoe cocTosiHus BemiecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B ipyroe. BomopoaHas CBA3b.

Yucrbie BemecrBa U cMecu. [lonarue o cmecu BeuiectB. ['OMOreHHbIE U
reTeporennble cmecu. CoctaB cmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MAacCOBas 10JIs1 PUMECEH.

Jucnepcubie cucreMbl. [lonsTue o gucnepcHoit cucrteme. JucnepcHas ¢aza u
nucniepcronHas cpefa. Kmaccudukamms nucnepcHbix  cucteM.  [lonstue o
KOJUIOUJIHBIX CUCTEMAX.

Jemoncmpayuu

Mopenp KpUCTAIIIMYECKON PEIIETKHU XJIOPUAA HATPUS.
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OOpasupl MHHEpPAJIOB C HOHHOW KPUCTAIUIMUECKOM PpEHIeTKOW: KaJbluTa,
rajauTa.

Mopenu KpUCTaUIMYECKUX PEIIETOK «CyXOro Jbaa» (Wid Homa), anmasa,
rpaduTa (MU KBapia).

[TpuGops! HA KUIKUX KPUCTAIIIAX.

OOpa3upl  pa3iAMYHBIX  JAMCHEPCHBIX  CUCTEM:  OMYJIbCHUH, CYCIEH3HIA,
a’p030JIEH, TEeJICU U 30JIEH.

Koarynsaups.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnuie onvimuol

[IpuroroBieHue CycrneH3uu KapOoHaTa KaJbLiHsl B BOJIE.

O3HaKOMJIEHHE CO CBOMCTBAMH JTUCIIEPCHBIX CUCTEM.

IIpopuiabubie U NPOPEeCcCHOHATIBLHO 3HAYMMBbIC 3JJIEMEHTHI COACPKAHMSL.
[TonsipHOCTH CBSI3M M MOJSPHOCTH MOJEKyJbl. Konnencanus. Tekydectb. Bo3roHka.
Kpucrammmzanus. CyonuManus u necyonuManusi. AHOMaIUu (PU3NYECKUX CBOWCTB
BOJbI. JKuakue Kpuctaiibl. MUHEpAIIBI U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU W CYCNEH3WHU. 301 (B TOM 4YHCie a’po3oiid) u renu. Koarymsius.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Boxa. PacrBopsbl. PacrBopenmne. Boma kak pactBoputens. PacTBopuMOCTb
BellecTB. HacellieHHble, HEHACHIIIEHHBIE, IEPECHIIICHHBIE PACTBOPBL. 3aBUCHMOCTD
PacTBOPUMOCTU Ta30B, JKUJKOCTEH W TBEPABIX BEIIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA JIUCCOUUANUA. OJEKTPOIUTBI U HEDIEKTPOUTHI.
DIIEKTPOJIUTHYECKAsT AUCCOIMalrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON TUCCOLMALINN
JUISL BEIIECTB C PA3IUYHBIMM THUIAMH XUMHUYECKON CBsI3U. ['mMapatupoBaHHBIE U
HETUIpaTUPOBaHHbIE MOHBI. CTENEHb ANEKTPOIUTHIECKON quccourann. CHIIbHbIE U
cimabbie  A7eKTpoJUThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  DIEKTPOIUTHYECKOU
nucconuanuu. KucimoTel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBoprMOCTBh BEIECTB B BOJIE.

Cobupanune ra3oB METOJIOM BBITECHEHUS BO/IBI.

PactBOpeHue B BOJIe CEPHOM KUCIOTHI U COJIE aMMOHHUS.

OO6pa3iibl KpUCTAUIOTUAPATOB.

N3roroBneHne rurncoBou MOBS3KH.

HcnbiTanne pacTBOPOB AJEKTPOJIUTOB W HEIJNEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALIVY.

3aBUCHUMOCTh  CTEIEHH  DJIEKTPOJUTUYECKOW  JHCCOLMAUMU  YKCYCHOU
KHCIIOTBI OT pa30aBlieHUs PacTBOpA.

JIBM>KEHUE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3IMYHOTO HA3HAYCHUSI.
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Ilpakmuueckoe 3anamue
Ornpenenenue pacTBopa 3aJaHHON KOHUEHTPALIHUH.

IIpopuiabHbie U NPOPECCHOHATBLHO 3HAYMMbIE 3JIEMEHTBHI COMCPKAHUS.
PactBopenue kak (Qusuko-xumudeckuid mporecc. TeruoBbie dddexTsl  mpu
pactBopenun. Kpucramworuaparsl. PemieHune 3amad  Ha  MacCoBYKO — JOJIIO
pacTBOpeHHOro BemiecTa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LEisX. JKecTKocTh
BOJABI M CHOCOOBI €€ ycTpaHeHHUs. MuHepaabHbIE BOJIBI.

Knaccuduxkanus HeopraHudecKMX COeJUHEHUN M UX CBOMCTBA

Kucaorel u ux cBoiicTBa. KHCTOTBI Kak 3JEKTPONMUTHI, UX KiIacCU(DHUKAIMIS
[0  pa3JWYHbIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
BJIEKTPOJIUTUYECKON  JTMCCOLMALINU. OcobeHHocTu B3aNMOJEH CTBUS
KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT ¢ MeTaiaMu. OCHOBHBIE CIOCOOBI
MOJTYYEHUS KUCIIOTHI.

OcHoBaHus n uX cBoiicTBa. OCHOBAaHHUSA KaK dJEKTPOJIUTHI, MX KJIACCHU(UKAIIMS
[0 Pa3JIM4YHBIM IIpU3HaKaM. XUMHUUYECKHE CBOWCTBA OCHOBAaHUW B CBETE TEOPUU
AJIEKTPOJIUTHYECKON JuccolUalny. Pa3inoxkeHue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoOBHBIE CTIOCOOBI TOJTYYSHHUSI OCHOBAHMIA.

Comm m ux cpoicrBa. Conn kak »nekTponuThl. COolnM cpeaHue, KUCIbIE U
OCHOBHbIE. XMMHMYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIIEKTPOIUTUUYECKOU
mucconuanuu. CriocoOsl moxyyeHus cose. ['uaponus comneit.

Oxcuabl M ux cpoiictBa. CosneoOpa3syrolue U HecoaeoOpa3yrolue OKCHIBI.
OcHoBHbIEC, aM(POTEPHBIC U KUCIOTHBIE OKCHUJIBl. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTENEHU OKHUCIIEHUsI 00Opa3yIollero ero Meramia. XMMUYECKHEe CBOWCTBA OKCHIOB.
[Tomy4yeHnue okcHUIOB.

Hemoncmpauuu

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIJIaMH.

['openue docdopa u pacTBOpeHUE MPOIyKTa TOPEHHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimuol

HcnpiTanne pacTBOPOB KUCIOT UHAUKATOPAMMU.

HcnpiTanne pacTBOPOB MIEIOYEN HHAUKATOPAMMU.

B3aumonelicTBue mienodeil ¢ COIIMU.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3anmoneiicTBruE KUCIOT ¢ METAIUIAMH, OKCUAAMU METAJIJIOB, OCHOBAHUSMHU, COJISIMU.
BzaumoperncTBue cosen ¢ MeTaiuiamMmu, IPYT C IPYTrOM.

I'maponus cosnen pa3auyHoro TUIa.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna paszbaBieHuss CepHOM KHCIOTHL. Vcmonb3oBaHME CEpPHOM KHUCIOTHI B
MPOMBILIJICHHOCTH. EJKHe MIenoYn, uX UCIOJIb30BAHUE B MPOMBIIUIEHHOCTH.
["amenast u HeramieHast U3BeCTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ Uric u anedactp,
runicopanue. [lonarue o pH pactBopa. Kucimornas, menoynas, HeWTpangpHas cpena
PacTBOpPOB.
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XuMHuYecKue peakiuu

Knaccupuxanus XHMHYECKHUX peakumii. Peakunun COCJIMHCHMS,
pasnokeHus, 3amMmelieHus, obOmeHa. Kartamutuueckue peakuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluu. [ OMOT€HHbIE U TeTePOTreHHbIE PEaKINU. DK30TEPMUUYECKUE
U DHJIOTEPMHUYECKHE peakiuu. TemmoBol A(PQPexkT XUMHUYECKUX  peaKiluil.
TepMOXUMUYECKUE YPABHEHUS.

OKHMCIANTEIbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CTeneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBJIEHWE. BoccraHoBuTenb U OKUCiIeHUE. Meroa
3JIEKTPOHHOTO Oastanca TU1SL COCTaBJIEHUSI YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

CkopocTb XxXuMHYeCKHX peakuuil. [[IoHATHE O CKOPOCTH XMMHUYECKUX PEAKIIUM.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUN OT PazIWYHBIX (HaKTOPOB: MPHUPOIBI
pEarupyrommx  BEIIECTB, MUX KOHLEHTpPAUHUHW, TEMIIEPATypbl, MOBEPXHOCTU
COIIPMKOCHOBEHUS U UCITOJIb30BaHUS KaTaInu3aTOPOB.

Oo0paTumocTh XUMHUYeckuXx peakumii. O6paTrmbie 1 HEOOPATUMBIE PEAKIUU.
XMMHUUYECKOE PaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS.

Jemoncmpavyuu

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

3aBUCUMOCTBH CKOPOCTH PEAKIMU OT MPUPOIbI pEarupyrouX BEIIECTB.

B3aumoneiicTBre pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYJb(aTa
HATPHS PA3IMYHON KOHIIEHTPALUU U TEMIIEPATYPHI.

Mopaenps KUMIAIIEro CIOS.

3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIUHU OT MPUCYTCTBUS KaTAJIM3aTopa HA
MIPUMEPE PA3JT0KEHUS TMEPOKCHUIA BOAOpPOAA C IMOMOIIBI AUOKCHIA MapraHua u
KaTajasbl.

Mogaens arekTpoau3sepa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnwie onvimuol

Peakuus 3amenieHnst Mey )eje30M B paCTBOPE MEAHOTO Kyliopoca.

Peakuuu, uaymue ¢ 00pa3oBaHUEM 0CaJIKa, T'a3a WU BOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS COJITHON KUCIOTHI C METAIJIAMH OT UX
MIPUPOIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJITHOM KHUCIIOTOM OT €€
KOHIICHTPAIIUH.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[TonsitTue 00 onekTposmsze. DIEKTPOJIU3 PACIUIABOB. JIEKTPOJIU3 PaCTBOPOB.
OJEKTPOJIUTUYECKOE TMOJydyeHHe  amtoMuHusA.  [IpakTuyeckoe  HpUMEHEHHE
anekTponusa. [ anpBaHorutactuka. [ampBanocTerus. PadunHupoBaHME I1BETHBIX
METaJIOB.
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Karanu3. T'oMoreHHele u reTeporeHHble Kartanu3atopsl. IIpomoTOpsl.
Karanutnueckue sapl. UTHruOuTOpBHI.
IIpon3BOACTBO aMMHaKa: ChIpPbE, alllapaTypa, HAyYHbIE TPUHIIMIIBL.

MeTaJibl 1 HEMETAJLIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KpUCTaIoOB. Puznueckue
cBoiicTBa MetaioB. Kiaccudukaiuss MeETauioB IO pa3IUYyHbBIM  MPU3HAKAM.
XUMUYECKUE CBOICTBa METAJUIOB. OJIEKTPOXUMUYECKUA Pl HaMpsHKEHUH
METAJIIOB. MeTamnorepmus.

OO6mue cmocoObl  ToMyueHUss MeTauioB. lloHATHE O  MeTauTyprumu.
[TupomeTaimyprusi, THAPOMETAIUTYPIUsl U dJeKTpoMeTautyprus. CriiaBbl YEpHbIE U
LBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHusi atoMoB. Hemeramisl — mpocThie
BEILIECTBA. 3aBHCHUMOCTb CBOMCTB TaJIOT€HOB OT UX IOJIO)KECHHUS B NEPUOIUYECKOU
cucteMe. OKHCIUTEIbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT HUX IIOJIOXKEHUSA B PALY DJIEKTPOOTPULIATEIILHOCTH.

Jemoncmpavyuu

Komnekuus MeTasuios.

B3aumopeiicTBue MeTamioB ¢ HeMeTaulaMu (Kene3a, IMHKAa U alFOMUHUS C
CEepoil, aIIOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XJI0PE).

['openne meTamios.

AJFOMUHOTEPMUS.

Konnekuus HemeramioB. l'openne HemetamioB (cepbl, ¢ocdopa, yris).
BrITecHeHEe MeHee aKTHUBHBIX raJOT€HOB U3 PACTBOPOB UX CoOJiel 00jee aKTUBHBIMU
rajoreHamH.

Mojenb OPOMBINUIEHHOW YCTAaHOBKHM ISl TPOM3BOACTBA CEPHOM KHUCIIOTHI.
Mopens meun s 0o0kura u3BeCTHsKA. KOJUIEKIMU NPOAYKIUN CHIMKATHOU
MPOMBINIUIEHHOCTH (cTeka, papdopa, dasiHca, IieMeHTa pa3IMYHbIX MAPOK U Ap.).
Jlabopamopnwie onvimuol
3akajika ¥ OTIYyCK CTaJju.

O3HaKOMJIEHHE CO CTPYKTYpPaMH CEPOro 1 OEsoro yyryHa.
Ilpakmuueckue 3anamus
Pewenue skcriepuMeHTanbHbIX 3a4a4.

IIpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYUMBbIE JIEMEHTBHI COAEepPKAHUA.
Koppo3uss MetaiioB: XumMu4eckas M 3JIEKTPOXUMHUYECKAs. 3aBUCUMOCTh CKOPOCTH
KOppO3UMd OT YyCJIOBHHM  OKpyxarwmied cpensl. Knaccudukanuss  koppo3uu
METaJUIOB MO pa3JIMYHbIM Mpu3Hakam. CrocoObl 3alIUThl METAIJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u ctanu. [lomydeHue HeMeTaIOB (GpaKIIMOHHON MTEPErOHKON
KUIKOTO BO3JyXa M DJJEKTPOJIM30M pAacTBOPOB WM PACIUIABOB AJIEKTPOJMUTOB.
CunnkaTtHasi IpOMBIIIIEHHOCTh. [IpON3BOICTBO CEPHOM KUCTOTHI.
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Oprannyeckasi XuMus
OcCHOBHBIC IOHATHS OPraHUYECKON XUMHMHU M TEOPHUS CTPOCHUA
OPraHU4YeCKuX CoeUHEeHHH

IIpeamer opranmveckoil xumMuu. IlpupoaHble, HUCKYCCTBEHHbIE U
CUHTETHYECKHE OpraHnyeckue BeniecTtBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPTaHUYECKUMH.

BaneHTHOCTh. XHMHYECKOE CTPOEHUE KaK NOPSAOK COEAMHEHHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.

Teopusi crpoennsi opranudeckux coeauHenuii A.M.BbytiaepoBa. OcHOBHbIE
TOJIOKEHUSI TEOPUM XUMHYECKOTO CTpoeHusA. M3omepus m u3oMepbl. XUMUUYECKUE
(hOpMYJIBI U MOJCIIA MOJICKYJI B OPTaHUYECKOU XUMUH.

Knaccupukanuss opranmveckux BemecTB. Knaccudukaius BeHIECTB IO
CTPOCHHIO YIIIEPOJHOTO CKeJIeTa U HAIMYKIO (YHKIIMOHAIBHBIX Tpyti. ['omosoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccupuxauus peakuuit B OpraHuvecKou XHUMHH. Peakuun
MpUCOEIMHEHUS (TUAPUPOBAHUS,  TAJIOTCHUPOBAHMS,  THUIPOraJOreHUPOBAHMS,
rujpartanuu). Peakiuu oTmiensieHus (IeruapupoBaHus, AeTUIPOraloreHupOBaHMs,
nerunpataiun). Peakiuu 3amemenus. Peakiiuu nzoMmepusamum.

Jemoncmpavyuu

Mojenu MOJIEKYI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHECHUM.

KadecTBeHHOE O0OHapyXeHue yriaepoia, BOJOpPOJa W XJIOpa B MOJIEKyJax
OPTaHUYECKUX COCIUHECHUMU.

Jlabopamopnutii onvim
N3rotoBnenne MoAenen MOJIEKYJ OPraHUYE€CKUX BEILIECTB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPIHCAHUA.
[lonsitue o cyOctpate u peareHte. Peakuuum OKWCIEHUS U BOCCTAHOBJICHUS
OPraHUYECKUX BEILIECTB. CpaBHeHue KJaccuuxanuu COEMHECHUN 151
KJIaccu(pukanuu peakiuidi B HEOPraHMYECKON M OPTaHUYeCKOU XUMUH.

YriaeBoaopoabl 4 X NPUPOAHBIEC HCTOYHUKH

AJIKaHBI: TOMOJIOTMYECKHN pAll, HM30MEpUs U HOMEHKJIAaTypa ajKaHOB.
XVMHUUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHHE, PA3JIOKEHHE,
neruapupoBanue. [IpumeHeHne aakaHoB Ha OCHOBE CBOMCTB.

AJIKeHbI. OJTUJIEH, ero MOJTy4YEeHUE (merunpupoBaHHEM JTaHa,
JEIOJIMMeEpU3aen nonudTuieHa). ['omonornyeckuit pan, U30Mepus,
HOMEHKJIaTypa AJIKEHOB. XUMHUYECKHE CBOWCTBA JTUJICHA: rOpeHue,

KaueCTBEHHbIC  peakiuu  (oOecliBeYMBaHME OpPOMHOM  BOJBI W pacTBoOpa
MepMaHraHata Kajuus), TuapaTainus, noauMmepusanus. [I[pumenenue ->TusieHa Ha
OCHOBE CBOWCTB.

JIuennl u kayuyku. [loHsTHe 0 TMEeHAaX KaK yIJIeBOJAOPOAaX C IBYMSI IBOMHBIMU
cB3siMu. ComnpsiKeHHBIE JTMEHbI. XHWUMHUYECKHWE CBoOWcTBa OyTtaaweHa-1,3 w
M30MpeHa: oOeciBeYMBaHWe OpPOMHOW BOJbI W TOJMMEpU3AIUS B KaydyKH.
HarypanbHbii M cuHTEeTHYECKHE KayuyKu. Pe3nHa.

AJkuHbL. AnetwieH. XHUMHUYECKHE  CBOWCTBAa  alleTWIICHA: TOpPEHUE,
oOecriBeunBaHNEe OPOMHOW BOJIbI, MTPUCOCIWHEHUN XJIOPOBOJOPOAA W THUApPATAIIHSL.
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IIpumeHeHne aneTusieHa Ha OCHOBE CBOMCTB. MeEXKiaccoBass HU30MeEpUs C
aJKaJMeHAMMU.

Apenbl. benszon. Xumuueckue CBOMCTBa O€H301a: TOpEHHE, PEaKIHUU
3aMmelieHust  (rajioreHupoBaHue, HUTpoBaHue). [IpuMeHneHue OeH30Jla Ha OCHOBE
CBOWCTB.

IlpupoaHbie MCTOYHUKM  YIJIEBOAOPOAOB. [IpupomHbiii ra3: CcOCTaB,
IPUMEHEHUE B KaueCTBE TOILIMBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedptu. HegrenpomykTsi.

Hemoncmpayuu

['openne meTaHa, ITUIIEHA, AETUIIEHA.

OTHolIeHWE MeTaHa, OJTWIEHA, aleTwieHa U OeH30la K pacTBOpam
MIepMaHraHara Kajaus u OpoMHOI Boj€.

[lonydyenne HSTuneHa peakuued Jeruaparanuy  dTaHoJa, aleTUIeHA —
TUAPOJIM30M KapOuJia KaJlbIusl.

Paznoxxenue kaydyka IMpU HArpeBaHUM, HUCHOBITAHUE MPOAYKTOB Pa3JIOKEHHUS
Ha HENPEAECIbHOCTD.

Komneknus oOpasuoB Hedtn u HedrenpomykrtoB. Komekius «KameHHBIM
yIrOoJb ¥ MPOAYKIHUS KOKCOXUMUYECKOTO MPOU3BOIACTBAY.

Jlabopamopnwie onvimuol
O3HakOMIIEHHE C KOJUIEKIIMEH 00pa3iioB HEPTH U MPOTYKTOB €€ MepepadOTKH.
O3HaKOMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMu U3/1€TUi U3 PE3UHBI.

Ilpopunvuvie u npogheccuonanvno 3Hauumvle 3INEMEHMbL COOEPIHCAHUA.
[Ipamwnio B. B. MapkoBaukoBa. Kraccudukanus ¢ Ha3HaYeHUE KaydyKoB.
Knaccudukanus u HazHaueHue pe3uH. Bynkanuzamus kaydyka.

[lonyyenue aneTwsieHa NOUPOJIU30M METaHAa M KApOUAHBIM  CIOCOOOM.
Peakiua  nonmuMmepuszanmu  BUHWIXJopuAa.  [loMMBMHWIXIIOpU U €rO0
npuMeHeHue. Tpumepusanus aneTusieHa B 0€H301.

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

OcHOBHBIEC HAMPaBIICHUSI POMBIIIJIEHHON MepepaboTKH MPUPOTHOTO Ta3a.

[TonyTHbI# HEDTAHOM Ta3, ero epepadoTKa.

[Ipotiecchl MPOMBINIIIEHHOW TIepepabOTKH HEPTH: KPEKUHT, pUPOPMUHT.
OxTaHOBOE YMCJIO OEH3WHOB U METAHOBOE YMCJIO TU3EILHOTO TOTUIHBA.

Kokcoxumuueckoe mpou3BOACTBO U €ro NPOTYKIIHS.

Kucsiopoacoaep:kamnue oprannyeckue coeMHeHU s

Cnuptsl. [lonydeHue sTaHosa OPOKEHUEM TIIFOKO3bI U THApaTallueld dTUIICHA.
I'mapokcunbHas rTpynma Kak —(QyHKuuoHanbHas. [loHsTMe 0 mpenenbHBIX
OJHOATOMHBIX CHUPTAX. XUMHUYECKHME CBOWCTBA JTAHOJA: B3aUMOICUCTBUE C
HaTpueM, 0O0pa30BaHHME MPOCTHIX U CJIOXKHBIX S(PUPOB, OKHUCICHHWE B aJIbJICTHU]IL.
[IpuMmeHeHue »5TaHOJIA HA OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS IJIs
OpraHu3Ma YeJIOBEKa U MPEAYNPEKIACHHUE.

I'munepuH  kak MpeacTaBUTENh MHOIOATOMHBIX cOUpTOB. KaudecTBeHHas
peaKuusi Ha MHOTOATOMHBbIE CIIUPTHL. [[pumMenenue ruuepuHa.
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®enou1. Ou3nueckue M XUMUYECKHE CBOMCTBa (eHorna. BzaumHoe BiusHHE
aTOMOB B MoJeKyie ¢eHoyla: B3aUMOJEHCTBUE C THUIPOKCUIOM HATpUsi U
a30THOM KucioTol. [IpuMeHeHue ¢heHosa Ha OCHOBE CBOMCTB.

Aapaernabl. [lonsitue 00  ampaerupax.  AJnbpJAerwjaHas — Tpymnmna  Kak
¢dbynkunoHanpHas. Dopmaliberua " €ro CBOMCTBA: OKHCIICHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTaHOBJIEHUE B COOTBETCTBYIOIIUN CIUPT.
[TonydeHne anpIeruioB OKHUCIEHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMeHeHue
dbopMasbaeruia Ha OCHOBE €r0 CBOWCTB.

KapOonoBbie kuciorthl. [lonatne o kapOOHOBBIX KucioTax. KapOokcuibHas
rpynna kak (yHKIMOHanbHas. ['oMonoruueckuid psii MpeneinbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydyeHne KapOOHOBBIX KHCJIOT OKHCICHHEM allbJeTHIOB.
XHUMHUYECKUE CBOICTBA YKCYCHOW KHCIIOTBI: OOIIME CBOWCTBA C MUHEpaIbHBIMH
KHCJIOTaMU U peakuus 3Tepudukanuu. [I[puMeHeHrne yKCyCHON KHCIIOThI HA OCHOBE
CBOMCTB. BhICHIME )XUPHBIE KUCIIOTHI

Ha IpUMeEpE MaJbMUTUHOBOM U CTEAPUHOBOIA.

Cnoxuble 3¢upsl u xkupbl. [lomydeHue clOXHBIX 3(UPOB peakuuei
srepuukanmu. CrnoxxkHbele 3Upsl B IPUPOJE, UX 3HaueHue. [IpuMeHeHne cioxHbIX
2(UpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxsbsle 3¢upsl. Kinaccuduxanus xupoB. XUMHUECKHE CBOMICTBa
KUPOB: TUAPOJIU3 U THIAPUPOBAHKE KUIAKHUX KUPOB. I[puMeHeHue )KUpoB Ha OCHOBE
CBOWCTB. MbLIa.

Yraesoabl. YTrieBoJbl, HX Kilaccudukaius: MoHocaxapuabl (TJIIOKO3a,
bpykTO3a), TMcaxapuasl (caxapos3a) U nojaucaxapuabl (KpaxMall U HeJUT0103a).

['moko3a — BelIeCTBO C JIBOMCTBEHHOW (YHKIMEN — allbIeruA0CIHPT.
XUMUYECKUE CBOWCTBA TIJIOKO3BlI: OKHCJIEHHWE B IVIIOKOHOBYKO  KHUCIOTY,
BOCCTaHOBJIEHHE B COPOUT, cnupToBOE OpokeHue. [IlpuMeHenue riitoKo3bl Ha OCHOBE
CBONCTB.

3HaUYECHHUE YIJIEBOJAOB B JKMBOM IpUPOJAE M KU3HM desoBeka. [lonsaTue o
peaKkuMsIX NOJMKOHJIEHCAMW M TUAPOJIM3a Ha IPUMEPE B3aWMOIIPEBPALLCHMIA:
IIIF0K03a «>TI0JMCaxapul.

Jlemoncmpayuu

OxuciieHre crupTa B aJIbJIETU.

KauecTBeHHbIE peaKIM¥ HA MHOIOATOMHBIE CITHPTHI.

PactBopuMoOCTh (eHoJIa B BOJie IpU OOBIYHOM TeMrepaType U HarpeBaHUU.

KauectBennsie peakuuu Ha (HEeHOM.

Peaknusi cepeOpsiHOTO 3epKalia ajabAeTu10B U TIIOKO3bI.

OKucneHue aapIeruoB U TIOKO3bl B KUCIOTY C MOMOILIBIK TMAPOKCUIA MEIH
(IT). KauecTBenHnas peakuus Ha kpaxmai. Komnekuus apupHbIXx Maced.
Jlabopamopnuvie onvimaol
PacTBopeHue riuieprHa B BoJie U B3auMo/iericTBue ¢ ruapokcuaom meau (I1).
CBoiicTBa YKCYCHOM KHUCIIOTHI, OOIIHE CO CBOMCTBAMHU MUHEPAIBHBIX KUCIIOT.
JIoKa3aTenbCTBO HEMPENEIBHOTO XapaKTepa KUIKOIO KUPA.

Ilpoghunvnvie u npogeccuonanvno 3nHauumvie 31€MEHMbL COOEPHCAHUAL.
MeTunoBblid CIUPT W €ro HCIOJIb30BAHHE B KAaYECTBE XUMHUYECKOIO ChIPbS.
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TokCcMYHOCTh METaHOJIa W TIpaBWjIa TEXHUKHA OE30MACHOCTH MpU pabdOTe C HUM.
OTWICHITIMKOJIb W €ro MpUMEHEHHE. TOKCMYHOCTh JTUJIEHIJIMKOJS W IpaBUIIa
TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ HUM.

[Tonyyenue ¢enosa U3 MPOAYKTOB KOKCOXMMHUYECKOTO IPOU3BOJICTBA U U3
OeH3zona.

[Tonukonaencanust Gopmanpaeruia ¢ GeHosoM B ¢GeHon0hopMalIbICTHAHYIO
cmony. Aueranpaeru. lloHsTue o keroHax Ha mpumepe aneroHa. lIpumeHeHwne
alleTOHAa B TEXHUKE U MPOMBIILICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KUCJIOT (IaBEJIEBOM KHUCIIOTHI KaK ABYXOCHOBHOM,
AKpUJIOBOW KHUCJIOTHI KaK HEMPEAEIbHON, OEH30IHOM KUCIOThHI KaK apOMaTHYECKOM).

[InenkoobOpasyromue Mmacia. 3aMeHa JKHUPOB B TEXHUKE HEMHUIICBBIM
cbipbeM. CHHTETUYECKHE MOIOIINE CPEACTBA.

MosnouHokucaoe  OpokeHHe  TJIoKO3bl.  KuCIOMOJIOYHBIE — MPOYKTHI.
CunocoBanne kopMoB. HutpoBanue nemnonossl. [Iupokcunms.

A3oTcoaep:xaimme opranndeckue coequHenusi. [loanmepsl

Amunbl. [lonstue 06 amuHax. AnudaTudyeckue aMHUHbI, UX Kiaccuukanus u
HOMEHKJIaTypa. AHWIMH KakK OpraHndeckoe ocHoBaHue. [lonydenue aHWiInHA U3
HUTPOOEH307Ia.

[IprmeHeHne aHWIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMHUHOKHUCIOTBI Kak am(poTepHble TU(YHKIIMOHAIBHBIC
OPTraHUYECKUE COCAMHEHUS. XMMHUUYECKHE CBOMCTBA AMHUHOKHCIIOT: B3aUMOJICHCTBUE
C IIeJI0YaMH, KUCIIOTaMU U JIPYT C JPYyroM (peaxius noaukouaeHcamun). llentuanas
CBSI3b U MTOJUIICHTUIBI.

[IprumeHeHne aMMHOKHUCIOT HA OCHOBE CBOKCTB.

Beaxn. IlepBuunas, BTopuyHas, TpeTUYHAsA CTPYKTYphl O€NKOB. XHUMHYECKUE
CBOMCTBa O€JKOB: TOpEHUEe, JIeHaTypalusi, THUIPOJU3, LBETHBIE pPEaKIHUH.
buonornyeckue QpyHKIum 6€IKOB.

IMonumepsl. benku u monurcaxapuabl Kak OHOMOIMMEDHI.

IlnacTmacesl.  [lonydyeHne TNOMMMEpPOB  peakuuend IOJIUMMEpU3alUu U
MOJIUKOHJEHCAMU.  TepMOIIaCTUYHBIE UM TEPMOPEAKTHBHBIE  IJIACTMACCHI.
[IpencraButenu miacTMmace.

Bosokna, wux kiaaccupukanmsa. Ilomydenue  BosiokoH.  OTAenbHBIE
MPEJCTABUTENN XUMHYECKUX BOJIOKOH.

Hemoncmpauuu

B3aumopelictBue aMMHuaka ¥ aHUJIMHA C COJITHOM KUCIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTeabCTBO HAMUMS (PYHKIIMOHAJIBHBIX TPYII B paCTBOPAX aMUHOKHUCIIOT.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

[IBeTHBIE peakuuu OENKOB.

['openue nTuubero nepa U WEepCTIHOW HUTH.

Jlabopamopnuie onvimuol
PactBopenue 6e1KoB B BOJIE.

Ilpoghunvnvie u npogeccuonanvno 3nHauumvie 31€MEHMbL COOEPHCAHUAL.

AMUHOKanpoHOBasi KucioTa. KanpoH Kak MpencTaBUTENb MOJWAMUIHBIX BOJIOKOH.
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Hcnonp3oBanne rtuaposim3a OETKOB B MPOMBINIUICHHOCTU. [loMMBUHWIXIIOpHUT,
nouTeTpadTOpITHIICH (TedIoH). denonodopmanbieruIHbIe MJIACTMACCHI.
Hemmymona. IIpomMbIIUIeHHOE MPOU3BOJICTBO XUMUIECKIX 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

npou3BojcTBa B Pocculickon denepanuu.

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 PU3UKOB-SAICPUIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHre paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETAX.

10 PeHTreHoBCKOE U3ITydYEeHHE U €r0 UCII0Ib30BaHUE B TEXHUKE U MEJIULIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

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

13.0xpana  okpyxaromei  cpeapl  OT  XMMHUYECKOro  3arpsi3HEHUs.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

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

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

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

17.KocmeTtnueckue reu.

18.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

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

20.PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

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

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBIIUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.Mcnonp30BaHne MUHEPAJIBHBIX KUCIOT HA HOPEINpUIATHIX Pa3IMYHOrO
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 MIPOU3BOJCTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

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

36.UcTopus momyueHus: ¥ MPOU3BOACTBA ATIOMUHUSI.

37.21eKTpOTUTHYECKOE MOTyUYeHHE U paQpUHUPOBAHIE METH.

no

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

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

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

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucroprs BOSHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKON XUMUH.

46.Ku3sp u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

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

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKkTsl UCIIOIb30BaHUS YIIIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

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 XMMHUH YTIIEBOJIOPOJOB 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) 171
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 114
B TOM YHCIIC:
nabopatopHbeie paboTsl (JIP) 23
npaktuueckue padotsl (I1P) 2
KOHTPOJIbHBIE pabOTHI 1
KypcoBas paboTa (IpoeKT) (He Mpe1yCMOTPEH) -
CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 57
B TOM YHCJIC:
CocTtaBieHue nNpe3eHTaun 10
CocraBiieHHe KPOCCBOP/IOB 10
CocraBiieHHE TECTOB 10
CocraBiieHHE CXEM-KOHCIIEKTOB 10
PedeparuBnas pabora 8
CocraBieHre TEpMUHOB, TE3UCOB 9
ATTecTanus Mo JUCIUTIIIMHE Jugpghepenyupo-

GAHHDLIU 3aY4em
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6. Tematuueckuii miad yueonoi aucuumianubl OY/I6 11 «Xumus» no npogeccun 15.01.05. «Capmmk (py4yHoii U

YACTUYHO MEXAHNU3UPOBAHHOM CBAPKH (HAIUIABKHU)» (0YHOE OTJeJIeHHE)

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 XUMHYECKUX 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. MeTtasl u 21 7 14 11 3

HEMETAaJLIBI

Pa3nen 2. Oprannyeckas 63 21 42 35 7
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XUMUSA

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

16,5

5,5

11

10

Tema 2.2. YraneBonopoas! U
UX TIPUPOTHBIC HCTOYHUKH

15

10

Tema 2.3. Kucnopon
coJiepKalie OpraHnIecKue
COCANHCHUSA

19,5

6,5

13

10

Tema 2.4. Azotcoaepxaliye
OpTraHUYECKUE COCAMHEHUSI.
[Tonmmmepsnl

12

Bcero nmo aucuuninHe

171

57

114

89

25

25




/. XapaKTepUCTUKA OCHOBHBIX BH/10B Y4eOHOM IesITeJIbHOCTH CTYICHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

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

CBS3b, JJIEKTPOOTPULATENBLHOCTb, BAaJEHTHOCTh, CTENEHb OKHUCIIEHUS, MOJIb,
MOJIIpHAas Macca, MOJISIpHBIM 00beM ra3000pa3HBIX BELIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEAJIEKTPOJIUT, 3IEKTPOJIUTUYECKAS U CCOIanus, OKHUCJIUTEINb u
BOCCTAaHOBUTEIb, OKMCIIEHHE M BOCCTAHOBIICHHE, TEIUIOBOW 3(deKT peakuuw,
CKOPOCTb ~ XMMHUYECKOM peaklMH, KaTajlu3, XHMHYECKOE pPaBHOBECHE,
YIJIEPOJHBIN CKeleT, YHKIIMOHAIBHASI TPYIINa, H30MEPHs, TOMOJIOTHs

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIHpPOBAHHUE 32aKOHOB COXPAHEHHS MAcChl BEIIECTB U ITOCTOSIHCTBA COCTAaBa
BEILIECTB.

VYcTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

9THX 3aKOHOB M HAIMCAHUEM XUMUYCCKUX POPMYI M YPAaBHCHHUM.

YcTaHOBKAa JBOJIIOUMOHHOW CYIIIHOCTH MEHJEIEEBCKOW U COBPEMEHHOMN
dbopmynupoBok mnepuoguueckoro 3akona J[. WM. MengeneeBa. OObicHEeHHE
(bU3MYECKOT0 CMbICTIAa CHUMBOJIMKH TEPUOAUYECKON TaOIUIBl XUMHYECKHX
anemenToB JI. M. MenzaeneeBa (HOMEpPOB 3JEMEHTA, I[E€PUOAA, TPYIIBI) U
YCTAaHOBKA MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aromMa u
3aKOHOMEPHOCTSMH M3MEHEHHUsI CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HMHU
BEILECTB B NIEpUOAAX U Ipynnax.

XapakTepucTHKa JIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOOB IO UX

nonokeHuro B Ilepuognueckoit cucreme /. . 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 THIonoruu. OOBICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIECTOK.

@opMyJIIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUUYECKON
JIUCCOLIMAIMA W XapaKTepUCTUKAa B CBETE 3TOM TEOPUHU 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
BakHelmux wMetamwioB (IA w II A rpynm, amoMuHMs, >Kenle3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIMHEHUH.
XapakTepucTuka COCTaBa, CTPOEHMs, CBOMCTB, MOJIYYEHUS M TPUMEHEHUs
BakHenmux HemerawioB (VIII A, VIIA, VIA rpynm, a Takxke azota u gocdopa,
yriaepojaa v KpeMHUs, BOJIOPO/Ia) U UX COSTUHEHHIA.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS U TPUMEHEHUS
BaXHEHINIUX KIACCOB YIJIEBOJOPOAOB (AJIKAHOB, ITUKJIOATKAHOB, 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),

26




KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCJIOTBI, IS
€CTECTBEHHOHAYYHOTO MpOo(HIIs MPEACTaBUTENCH IPYrUX KJIacCOB KHCIIOT),
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 IEITeIbHOCTH

XUMHUYECKUX TEPMUHOB U CHMBOJIMKHU.

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 peakLui

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 3JICMEHTOB, 00Pa3yIOIIUX BEIIECTBA.

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

C TMOMOIIBI0 METOJa JJIeKTpoHHOro OamaHca. OOBSICHEHHWE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOXKCHHS XUMHUYECKOTO PaBHOBECHUS OT
pa3IuYHbIX (PaKTOPOB

XUMHYeCKH
JKCIIEPUMEHT

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

HaGnronenue, pukcanus u onvcaHue pe3yabTaToB IPOBEAECHHOTO
HKCTIEPUMEHTA

XumMu4deckas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO IOMCKA XUMHUYECKOW HUHPOpMalLUU C
UCIIOJIb30BAaHUEM pA3UYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HurepHera). Mcnonb3oBaHue
KOMIIBIOTEPHBIX TEXHOJOTMM Juisi 00pabOTKM U TMepefayd XUMHUYECKOU
UHGOPMALIMK U €€ PE/ICTABICHUS B pa3IMYHbIX (hopMax.

Pacuétnl no
XUMHYECKHM
$opmyaam n
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJIMYECTBEHHOM CTOPOHAMH
XUMHUYECKHX OOBEKTOB M TMpoleccoB. PemieHue 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 IPOTEKaHWs XMMMUYECKHX IPEBPALICHUM B
pa3IMYHBIX YCIOBHSIX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

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

CobmntoneHue npaBuil 0e30IaCHOTO OOpallleHHs] ¢ FOPIOYMMU M TOKCHYHBIMHU
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
0OV]16.11 «Xumus»

Jist ocBoeHust paboueil mporpammbl yueOHo#M aucuurumasl OYJ16. 11.
«XuMHUs» B TEXHUKYME HMEETCsl Y4eOHbI KaOMHET «XHUMHM» C JIa0OPAHTCKOU
KOMHATO#, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIA JIOCTYN B
HNuTepHer BO Bpemsi yueOHOrO 3aHATUS U B MEPUOJ BHEY4YEOHOW JAESITENbHOCTU
0o0yyaroImmxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAeMuosiornyeckux npasuin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) w
OCHAIIICHO THIIOBBIM 000PYI0BaHUEM, YKA3aHHBIM B HACTOSIIIUX TPEOOBAHUAX, B TOM
YyHUClIe CHEUUATU3UpPOBAHHOM y4yeOHOHM MeOenblo M CpeAcTBaMU  OOy4YEHMS,
J0CTaTOYHBIMU s BBIMIOJIHEHUSI TPeOOBaHUW K YPOBHIO IOATOTOBKHU
00yJarommxcs.

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

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- METOJMYECKHE MaTepuaibl s JUCTAHIIMOHHOTO OOydeHHUsi Ha OO0JIauyHOM
XpaHWIHILE (MIPe3eHTau, KOHCIIEKThI, TECTOBBIC 3aJJaHUsl, BUJICOYPOKH );

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

- IeYaTHBIE CPEJCTBA OOYUCHMUS;

- H(HOPMALIMOHHO-KOMMYHHKAITIOHHBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsrit GoH BXOAAT Y4COHUKH, YI€OHO-METONMUECKHE KOMIUICKTHI
(YMK), obGecrnieunBaromue ocBoeHue ydeOHOM mucruruimabl OY (0.1l «Xumusy,
PEKOMEHI0BaHHbIE WIIN JIOTYIIEHHBIE JIJIsl UCTIONb30BaHUS B TEXHUKYME.
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9.0cHOBHBbIE HICTOYHHMKH H JINTEpPaTypa

s cmyoenmos

1. [Nabpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
texHudyeckoro npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.:
N3narenbckuii HeHTp «Akanemus», 2018.

s npenoodasamens

1. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccutickoit @eaepanmmy» (B pen. heaepaibabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-®3, ot
05.05.2014 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
(benepalibHOTO 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
n3meHenuit B [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. Ne 413 «O0 yTBepx)aeHUU (eaepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CPEIHETO (ITOJTHOT0) 00IIEero 00pa3oBaHUs.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOW TOJUTUKH B  cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PexoMeHaaIMu 10 OpraHU3alluy MoJyde-Husl CPEIHETr0 00IIero oOpa3oBaHus B
npejesiax OCBOEHHUs 00pa30OBaTENbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHAIBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOHIEro 0Opa3oBaHUSl C Y4YETOM TpeOOBaHUM
(denepanbHbIX TOCYIApPCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB M MOJydaeMoOil
po(eCCUm WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHUS.

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

6. lNa6puenssa  O.C., JlpicoBa I'.I'. Xummss B Tecrtax, 3amadax u
VOPOKHEHUSIX: Y4eOHOe mocoOue NSl YUpexkIAeHUN cpemHero mpodeccuoHaIbHOTO
obpazoBanus- M.: M3narenbckuii ieHTp «Akanemus», 2014.- 224 c.

JlonmoiHUTEILHASA JIMTEPATypa

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

2. T'abpuensn O. C., Ocmpoymos H. I'. Xumus nns npodeccuii u
CHELHAIbHOCTEH  COLIMAJIbHO-3KOHOMHYECKOTO M TYMaHUTapHOrO  mIpoguiei:
y4eOHUK Al CTyA. yUpexIeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa  O.C. Xwumus ans  npodeccwit u  crenuaIbHOCTEH
texuudeckoro npodwuist: yueonuk / O.C. IN'abpuensu, U.I'. OctpoymoB. — 6-¢ u3n.,
ctep. — M.: M3natenbckuit ieHTp «Akanemusi», 2013. — 256 c.

30



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.: Mznarensckuii ueHTp «Akamemms», 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., Kosanesa H. b. Xumus nns npodeccuii. 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/ (smextponHast 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 Poccuu ot
17.05.2012 Ne 413 «O0 yrBepxkaeHUU (PeAepaIbHOTO TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHAapTa CpeHEro (MOJTHOTO) 00111ero 00pa3oBaHusD )

12, http://base.garant.ru/70866626/ ( Ilpuka3 MwunoOpHayku Poccuu ot
29.12.2014 Ne 1645 «O BHecenunm wusmeHenud B Ilpuka3 MuHucrepcrsa
oOpazoBanusi u Hayku Poccuiickoit ®epepammu ot 17.05.2012 No 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 JI[1O Muno6pnayku Poccuun ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3alliMi TOJIy4eHUs] cpeaHero oOiero oOpa3oBaHMsI B TMpejieliax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO o0Iiero o00pa3oBaHHMs ¢ ydeToM TpeOoBaHuUN  (enepaabHbIX
roCcyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB W MOJydyaeMOM MpOoQeccuu WiH
CHEIUATBLHOCTH CPEAHET0 MPOo(decCHoHanbHOTO 00pa30BaHUS )
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