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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma 001mieo0Opa3oBaTeIbHOM YUYEOHOW JUCHUIUIMHBI  «XHUMUS»
npeaHa3HaYeHa JJIsd U3yYeHUs XUMHUHU B MPOQGECCUOHATIBHBIX 00pa30BaTEIbHBIX
opraamzanusax CIIO, peanmusyrommx o0pa30BaTeIbHYIO MPOrpaMMy CpPETHETO
obmero oOpa3oBaHHsI B TpeZeliax OCBOCHHS OCHOBHOW MNPOQEeCCHOHATBHON
obpazoBatensHoi iporpammbl CIIO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHHMS TPH TOJATOTOBKE KBaTU(PUIIMPOBAHHBIX pabOYMX, CIYKaIIHX,
CTCIIMATTUCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero ooduero
o0pa3oBaHHs, TPEABSIBIIEMBIX K CTPYKTYpe, COJCPKAaHUIO M Ppe3ylIbTaTaMm
OCBOCHUS yU4eOHOU TUCIUTUIMHBI «XHUMHS», B COOTBETCTBUH ¢ PexoMeHmanusMu
M0 OpTraHM3alM{ TIOTY4YEHHs] CpeIHero oOmiero oOpa3oBaHHS B Mpeaenax
OCBOGHHMS  00pa30BaTENBHBIX MPOTPaMM  CpPEIHEro  MPOQPECCHOHATHHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 00IEero oOpa3oBaHUs C y4eTOM TpeOOBaHUM
denepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTENBHBIX CTAHIAPTOB U IMOIyYaeMOi
npoecCUu WIH CIEUUATBHOCTH CPETHETO MPOo(deCcCHOHATHFHOTO 00pa30BaHUsA
(muceMo JlemapTaMeHTa TOCYIAapCTBEHHOW TOJMUTHKH B cdepe MOATOTOBKU
pabounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

ConeprxaHne MporpaMMbl « XMMUS» HAIIPABJICHO Ha TIOCTHKEHHUE
CIEIYIOIIMX LeJei:

* (popmupoBaHue y 00yJarOmuXCcsi YMEHUS OIICHUBATh 3HAYUMOCTD
XUMHAYECKOTO 3HAHUS JIJIS1 KaXKI0TO YeTIOBEKa;

* (opmMupoBaHUE y OOYYAIOUIUXCS IEIOCTHOTO MPEICTABICHUS O MHpE H
pPOJM XUMHUHU B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUPA;
YMEHHUsI OOBSCHATH OOBEKTHI M MPOIECCHl OKPYXKAIOIIEeH JeHCTBUTEIHHOCTH:
MPUPOTHOM, COIMATBLHOM, KYIbTYPHON, TEXHUIECKOU CPENIbl, — HMCIIONb3Ys IS
ATOTO XUMHUYECKUE 3HAHUS;

* pasBuTHEe Yy OOydYaOImUXCS YMEHUH pa3nuyaTh (aKThl M OILCHKH,
CpaBHUBATh OIICHOYHBIC BBIBOJBI, BUJECTh WX CBS3b C KPUTEPUSIMH OIICHOK W
CBSI3b KPHUTEPUEB C OMNPEICICHHON CUCTEMOW IIEHHOCTEH, (QOopMyIupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TO3UIIUIO;

* mpuoOpeTeHrne OOYdYarOIIMMUCS OIBITa Pa3HOOOpa3HOW MEATEIBHOCTH,
MO3HAHMSI U CaMOIIO3HAHWS; KIIOYEBBIX HABBIKOB, MMEIOMIMX YHUBEPCAIHHOE
3HAYCHHE NJIs1 Pa3IMYHBIX BUIOB JIEATEIHHOCTH (HABBIKOB pEIICHHS MPOOIIEM,
OPUHATHS ~ pEIICHWU, TIOWCKa, aHamu3a ©  o0paboTkum  wWHpOpMaImH,
KOMMYHHUKATHBHBIX  HaBBHIKOB, HAaBBIKOB  HW3MEPEHHUH, COTPYIHUYECTBA,
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HU ).



B nporpammy BKIIIOUEHO cOfepKaHUE, HalpaBlIeHHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMIMETEHIINI, He0OX0AUMBIX Il kKauecTBeHHoro ocBoeHus OIIOIT
CIIO nHa 6a3e OCHOBHOTO 00111€eT0 00pa30BaHuUs C MOJYUYEHHUEM CPETHEr0 OOIIEro
oOpa3oBaHusA; MPOrpamMMbl MOATOTOBKM  KBAIM(PUIMPOBAHHBIX  paboOUUX,
CIIy’KallluX, MPOrpaMMbl MOATOTOBKU crnenuanuctoB cpeanero 3seHa (IITIKPC,
[IICC3).

[Iporpamma y4eOHOW JUCHUIUIMHBI «XUMHUS» SBISETCS OCHOBOM s
pa3paboTku  pabouuMx  MOporpaMMm, B  KOTOPBIX  MpodeccHoHaNIbHbIE
oOpa3oBaTeiIbHbIE OpraHu3aliy, peaau3ylouue o0pa3oBaTEIbHYIO MPOTpaMMy
cpeaHero o6mero obpaszoanus B mnpenenax ocBoenust OITOIT CIIO na 6aze
OCHOBHOT'O 00111er0 00pa30BaHMsl, YTOUHSIOT CO/IepKaHuEe yueOHOro mMarepuasna,
MOCJIEIOBATENILHOCTD €r0 M3Y4YEeHHs], paclpeeleHue yueOHbIX YacoB, TEMATUKY
pedepaToB, BHIIBI CAMOCTOSTEIBHBIX paOOT, YUYUTHIBAsA CIEHU(PUKY Mporpamm
MOJATOTOBKM KBAIM(PUIUPOBAHHBIX pabOUYUX, CIyXallUX U CIEUHATUCTOB
CpEIIHEro 3BE€Ha, OCBauBaeMou npodeccuu Uiu CenualbHOCTH.

[Iporpamma MOXET HCMONB30BATHCA JPYTUMU  MpOo(ecCHOHANBHBIMU
oOpa3oBaTeIbHBIMM  OpraHU3AIMsIMHU,  pEaATU3YIOUUMU  00pa30BaTEIbHYIO
porpamMmy cpeaHero oomiero odpazoBanus B npeaenax ocsoenust OIIOIT CIIO
Ha 6aze ocHoBHOro 06mero odpazoanus (IITIKPC, IITICC3).



OBIIAA XAPAKTEPUCTHUKA VYYEBHOM JTNCIHHAITJIMHBI
«XHUMUS»

XuUMHS — 3TO HayKa O BEUIECTBaX, UX COCTABE U CTPOEHUU, CBOMCTBAX U
MPEeBPAILICHUAX, 3HAYCHUH XMMHYECKUX BEIECTB, MATEpUaJOB U IPOIECCOB B
MPAKTUYECKOH JESITeIbHOCTH YeJIOBEKa.

Copnepxxanue 0011€00pa30BaTENbHON y4eOHOW AUCIUIUIMHBI  «XHUMHUS»
HaIpaBJIeHO HAa YCBOEGHHE OOYYalOUIMMHUCS OCHOBHBIX MOHSTHH, 3aKOHOB U
TEOpU XUMHUU; OBIAJCHUE YMEHUSIMU HAOIIOJaTh XUMHUYECKUE SBIICHUS,
MPOBOJUTh XUMHUYECKUN SKCIEPUMEHT, MPOU3BOAUTH pPAacueThl Ha OCHOBE
XUMHYECKUX (POPMYII BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIIMIA.

Bnponecce  u3ydeHus xumMuuM y  oOydamoIIMXCS  Pa3BUBAIOTCA
MO3HABATEJIbHbIE UHTEPECHl U UHTEIUIEKTYyalIbHbIE CITIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSATEIILHOM TNPUOOPETeHHs] 3HAHUW 1O XUMHUU B COOTBETCTBUU C
BO3HUKAIOIIUMHU  JKM3HEHHBIMU  MpoOJieMaMH, BOCHUTHIBaeTCS  OepexHoe
OTHOIICHUS K MPUPOJE, MOHUMAHUE 3/I0POBOTO 00pa3a >KM3HU, HEOOXOIUMOCTH
MpeaynpexkIeHUus SBICHUM, HAHOCSAUIUX BPEJl 3I0POBbIO M OKpYKaloUIeH cpelie.
OHu  ocBaWBalOT TpPHEMbl T'PaMOTHOTO, O€30MACHOIO  HCIIOJIb30BAHUS
XUMHYECKUX BEHIECTB M MAaTE€pUaOB, NPUMEHSIEMBIX B OBITY, CEIbCKOM
XO3SIMCTBE U ITPOU3BOJICTBE.

[Ipu cTpyKTypUpOBaHUU cOJEpKaHUs o0O0Ie00pa3oBaTeIbHON YyueOHOM
OUCIUIUIMHBL 11 Tpo(decCHOHANBHBIX  00pa30BaTEIbHBIX  OpraHU3aluH,
peann3yonmx 00pa3oBaTEIbHYIO IPOrpaMMy CPEeIHEro oOLiero ooOpa3oBaHus B
npenenax ocoeHuss OIIOII CIIO na 6a3ze ocHOBHOro o0I1Iero oOGpa3zoBaHUs,
yUUThIBajdach OOBEKTUBHAS pPEAIbHOCTh — HEOONbIION OO0BEM Yacos,
OTIYIICHHBIX HAa  M3y4Y€HHE XHMHM U  CTPEMJICHHME  MaKCHUMAaJIbHO
COOTBETCTBOBATh HJEsAM pa3BHBatoliero oodydeHus. I[loatomy TteopeTnueckue
BONIPOCHl MAaKCHUMAaJbHO CMEILEHbl K Hayaly HW3y4YeHUs AUCIHUIUIUHBI, C TEM
YTOOBl MOCHENYIOUMH (aKTUUECKHIl MaTepuan paccMaTpuBajicsi Ha OCHOBE
M3YYEHHBIX TEOPUH.

Peanuzanust NeayKTUBHOTO TOJXO0Ja K H3YYEHUIO XMMHH CIIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTUYECKUX OINEpaluil MbBIIUICHHS, KaK aHaldu3 M CHHTE3,
000011IeHNEe W KOHKpETH3allus, CpPaBHEHHUE M aHAJOTHUs, CUCTeMaTH3aluus |
KiaccuduKaus u Jip.

N3yyenue xumuu B MpogecCHOHAIBHBIX 00pa30BaTEeNIbHBIX OpraHU3ALMIX,
peann3yonmx 00pa3oBaTEIbHYIO IPOrpaMMy CPEIHEro oOLIero oOpa3oBaHUs B
npenenax ocBoeHuss OIIOII CIIO na 6a3e ocHOBHOro 001Iero oOpa3oBaHusl,
MMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MpoQuiis MNpoQecCHOHATBHOTO
oOpa3oBaHusA. DTO BBIpAXKAETCS B COJAEPKAHUM OOYYEHHMs, KOJIMYECTBE YacoOB,
BBIJICJIIEMBIX HA M3yYEHHE OTIECIBbHBIX TEM IPOrpaMMbl, TTyOMHE MX OCBOCHUS
oOydaromuMHcs, OOBEME U XapakTepe MNPAaKTHUYECKUX 3aHITHH, BHAAX
BHEAYAUTOPHOM CaMOCTOSTEIBHOU pabOTHI CTYIEHTOB.



ITIpu ocBoennu mpodeccuit CIIO u cnenuanbHocteir CIIO TexHUueckoro
npodusis  npodeccuoHaNbHOrO  00pa3oBaHMs XMMHUS  H3ydaercs Ooiiee
yriayOiaeHHO Kak npoQuibHas yueOHast JUCIUIUIMHA.

Cnemuduka U3ydeHUs XUMUHM TP OBIAJCHUH MpodeccusiMu U
CHEIUANTBHOCTAMHM TEXHUYECKOTO MPOQuUiIs OTpa)keHa B KaXKJOM Teme paszelia
«Conepxxanue y4eOHOM  aucuuIIuHBY B pyOpuke «lIpodunbHbie U
npo(ecCUOHaNbHO 3HAYMMBIE JJIEMEHTBl COJACPXKAHUS». OTOT KOMIIOHEHT
peanusyetcsl NMpu UHAUBUAYAJIBHON CaMOCTOSTENBHOW padboTe oOydarommxcs
(Hanucanuu pedeparoB, MNOATOTOBKE COOOUICHUHM, 3allUTE MPOEKTOB), B
mpouecce y4yeOHOW  AESATENbHOCTH TOJ  PYKOBOJCTBOM  IpernojaBaTess
(BBIMOJIHEHUM XUMHYECKOTO OSKCIEPUMEHTa — JIaOOpPaTOPHBIX OIBITOB U
MPAKTUYECKUX PadoT, pElIeHUH MPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a]1au
U T.J.).

B conepxanun y4eOHOM AUCUMIUIMHBI ISl €CTECTBEHHO-HAYYHOTO TTpoduis
npodec-CHOHATBHO 3HAYMMBIM KOMIOHEHT HE BBIJIENIEH, TaK KakK BCE €ro
colep)KaHue  SBIsSeTCs ~ NPOPUILHO  OPUEHTUPOBAHHBIM U HOCHUT
npodeccuoHaIbHO 3HAYMMBIN XapaKTep.

B mpouiecce u3ydyeHHss XUMUU TEOPETHUECKUE CBEICHUS JOTOJHSIIOTCS
JIEMOHCTpAIMAMH, Ja0OPaTOPHBIMU ONBITAMHU M TPAKTUUYECKUMU 3aHSITHSIMU.
3HAUYUTEIbHOE MECTO OTBOAMTCS XMMHUUYECKOMY HKcrepuMeHTy. OH OTKpbIBaeT
BO3MOXHOCTh (OPMUPOBATH y OOYYAIOMIMXCSA CIELHMAJbHBIE MPEIMETHbIE
yMeHHUsA: paboTaTh C BEIIECTBAMHM, BBIMOJHATH MPOCTHIE XUMUYECKHE OIIBITHI,
y4UTh 0€30MacHOMY M IKOJIOTHYECKU IPaMOTHOMY OOpAIIEHUIO C BEIECTBAMH,
MaTepuallaMH U Mpolieccamu B OBbITY M Ha IPOU3BOCTBE.

Jlisi opraHu3ainy BHEAYJUTOPHOM CaMOCTOSATEIBHOM paboThl CTYAEHTOB,
opnaaeBatomux npodeccusmu CIIO u cnenumanpHOocTIMU CIIO TexHHUYECcKOTo
npoduiia mpodeccuoHanbHOro 00pa3oBaHus, MPEACTABICH NIEPEUEHb pedepaToB
(10KJIaIOB), MHAUBUAYAJBHBIX TPOCKTOB.

Brnpouecce u3yueHuss XUMUM BaxxHO (HOpMHUpPOBaTH HHOOPMAIIMOHHYIO
KOMIIETEHTHOCTh oOyyvatouiuxcs. [loaTromy npu opranuszaiuu caMOCTOSITEIbHON
paboThl HEOOXOIHMMO aKIEHTUPOBAaTh BHUMAaHHE OOYYaIOIIMXCS Ha IOUCKE
uH(popmalMu B cpelncTtBax maccmenua, MHTtepHere, yueOHON M crenMabHON
JUTepaType C  COOTBETCTBYIOIIMM  OGOpPMIIEHHEM U  NPEICTaBICHUEM
pE3yJIbTATOB.

N3yuenne oOmeoOpa3oBaTeibHOW  y4e€OHOM  JUCHMIUIMHBI  «XHUMUS»
3aBepIlIaeTCs MOABEACHUEM UTOTOB B popMe nu(depeHIIMPOBAHHOTO 3a4eTa Un
’K3aMeHa B paMKax MPOMEKYTOUYHOM aTTecTallud CTYAEHTOB B IIpoliecce
ocsoenust OIIOII CIIO c monyuenuem cpeanero ooduiero oopazosanus (I[TITKPC,
[IICC3.)1.



MECTO YYEBHOM JUCLIUITJIMHBI B YYEEHOM ITJIAHE

VYyeOHast nucuMIInHa «XUMUSD) SBISETCS YU€OHBIM MTPEAMETOM IO BBIOOPY
u3 o0s3aTtenbHON mnpeametHor oOnactu  «EctectBenHble Hayku» DPIOC
CpeaHero oo01Iero 0opa3oBaHus.

BTBIIOY  Pecnyomukn  Mapuit On  «ACT»,  peanusyrommx
o0Opa3oBaTelbHYI0 NPOrpaMMy CpeIHEro oO0miero oOpa3oBaHUsI B Ipejeliax
ocBoenus OIIOII CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHus, y4yeOHas
JTUCHUIUIMHA «XHUMUS» HM3ydaeTcsi B 001eo0pa3oBaTeIbHOM ITUKIIE Y4eOHOTO
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00I1IeT0 00pa30BaHUs C MOJYUYCHUEM CPEIHETO
obmero oopazosanus (IITIKPC, ITTICC3).

B yuebnbix mianax [MIIKPC, TIIICC3 mecto yueOHOW AMCIUIIUHBI
«XuMHsi» — B COCTaBe 0O0Ie00pa30BaTeNbHBIX YYEOHBIX JUCHUIUIMH 10
BbIOOPY, (opmMupyeMbix u3 o00s3aTeNbHBIX mpeaMeTHbiX obnacter PI'OC
cpenHero ooOuiero od6paszoBanus, ans npodeccuit CIIO wnm cnenuanbHOCTEH
CIIO cootBeTcTBYIOIIET0 MPOdHIIsa NpoPeccuoHaIbHOIO 00pa3oBaHUs.



PE3YJIbTATHI OCBOEHMS YUEBHOM JJUCIIATIINHBI

OcBoeHue coaepkaHuss y4eOHOM IUCHMIUIMHBI «XHUMHsI», O0OeCreyuBacT
JOCTUXKEHUE CTYIEHTaMHU CIEAYIOINX Pe3yabTATOB:

* JIUYHOCHIHBIX:

—— YyBCTBO TOPJOCTH M YBAXCHHUS K WCTOPUA U JOCTHKEHUSIM
OTE€YECTBCHHON XWMHUYECKOW HAyKH; XHMHYECKH TPAMOTHOE IIOBEJCHHE B
poheCCHOHATTFHON ACSITENFHOCTA M B OBITY MpH OOpallleHuH ¢ XUMHYECKHUMHU
BEIIECTBAMH, MaTepUaIaMH U MPOIECCaMHU;

—— TOTOBHOCTh K TIPOJOJDKEHHIO OOpa3oBaHHMS W  TOBBIIICHHUS
KBaTU(UKAINKA B H30paHHON MPO(heCcCHOHAIBHON JeSTEIbHOCTH U OOBEKTUBHOE
OCO3HAHUE POJIM XUMHUYECKUX KOMITIETEHIIUH B ATOM;

—— yYMEHHE HCIIOJIb30BaTh JOCTH)KCHHUS COBPEMEHHOW XUMUYECKOW HAyKH U
XUMHAYECKUX TEXHOJOTHHA JI TIOBBIINICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOH NIPOGECCUOHATFHOM e TEIBHOCTH;

* MemanpeomenHbIX:

—— WCTOJBh30BAHUE PA3IUYHBIX BHUAOB IO3HABATEIBHOW JEATEIHHOCTH U
OCHOBHBIX HUHTEIJICKTYaTbHBIX orepanuii (TOCTaHOBKH 3aJauH,
dbopMynupoOBaHUsA THUIIOTE3, aHAIW3a M CUHTE3a, CPaBHEHUsA, OOOOIICHHS,
CHUCTEMAaTH3alli{, BBIBICHUS TMPUINHHO-CICICTBEHHBIX CBS3CH, MOHMCKa
aHaoroB, (HOPMYIHPOBAHHS BBIBOJOB) JIs PEIICHUs IMOCTABICHHOW 3ajayu,
NPUMEHEHHE OCHOBHBIX METOJOB TO3HaHHMA (HAOMIOAEHUS, HAYIHOTO
OKCMIEPUMEHTA) ISl M3YYCHHS Pa3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB H
MPOIECCOB, C KOTOPHIMH BO3HHUKAE€T HEOOXOAMMOCTh CTaJKUBaThCS B
npodeccruoHanbHO cdepe;

—— WCTOJB30BAHUE PA3TUYHBIX MCTOYHHUKOB JJISl MONyUEHUS XUMHYECKOH
uHpOpMaIlMU, YMEHHE OLICHUTH €€ JOCTOBEPHOCTH ISl JOCTIIKEHHUS XOPOIIUX
pe3yIbTaTOB B MPO(hecCHOHAIBHOU cdepe;

* npeomMemHbIX:
—— c(OPMHUPOBAHHOCTH MPEJCTABICHUN O MECTEe XMMHUU B COBPEMEHHOM

HAay4YHOW KapTUHE MUpPA; TOHUMAHHUE POJIU XUMHUU B (DOPMUPOBAHUU KPYro3opa u
(YHKIIMOHAILHOW TPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS TPAaKTUUECKUX 3a]1ay;

—— BJIQJICHUE OCHOBOIIOJIAralOIIMMUA XUMUYECKUMHU MTOHATUIMH, TEOPUIMH,
3aKOHAMM H 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XHWMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

—— BJIQJICHUE OCHOBHBIMU METOJAMHU HAYYHOTO IMO3HAHUS, UCIOJIb3yEMBIMHU
B XUMHUH: HAOJIOJACHUEM, ONMUCAHHEM, U3MEPECHHEM, IKCIICPUMEHTOM; yYMEHHUE
00pabaTbIBaTh, OOBACHATH PE3YJIbTATHI IPOBEICHHBIX OMBITOB U JI€JaTh BHIBO/IBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTH METOAbI IO3HAHUS TIPU PEHICHUU
MPAKTUYECKUX 3a]1a4;

— ¢c(pOpPMHUPOBAHHOCTh YMEHHS J1aBaTh KOJIMYECTBEHHBIC OILICHKU U
MIPOU3BOIUTH PACUETHI IO XUMUYECKUM (HOpMYJiaM B YPABHCHUSIM;



—— BIIaJICHHE TIpaBUJIaMH TEXHUKUA O€30MaCHOCTH MPU HCIOIH30BAHUHU
XUMHUYECKUX BEUIECTB;

—— c(OpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM TI0 OTHOIICHUIO K
XUMUYECKOU MH(POpPMAIHHU, MTOTy4aeMOM U3 Pa3HbIX HICTOYHHKOB.



COJIEPXXAHUE YYESHOM JTUCIIATINHBI

BBenenue

Hayunble MeToabl MMO3HAHUS BEHIECTB W XMMHUYECKUX sBiIeHH. Poib
HKCIIEPUMEHTAa U TEOPUU B XUMHUU. MOJETUpOBaHUE XMUMHYECKUX MPOLIECCOB.
3nauenue xumuu npu ocBoeHuu mnpodeccuit CIIO u cnenmansHocreir CIIO
TEXHUYECKOTO NPoPuiis MpodhecCrnoHaIbHOTO 00Pa30BaHNUS.

l. OO61ast 1 HeOpraHu4YecKasi XuMus
1.1. OcrnoeHble noHaAMUA U 3A4KOHbL XUMUU

OcHoBHble moHsATHA XuMuM. BemectBo. Atom. Monekyna. XuMuyecKkuit
anemeHT. Asuotponus. I[IpocTble U cliokHbIE BeniecTBa. KayecTBEHHBIN u
KOJIMYECTBEHHBIH COCTaB BEHIECTB. XHUMHUYECKHE 3HAKU U  (OPMYIIbI.
OTHocuTeNbHBIE aTOMHASI U MOJIEKYJIsIpHast Macchl. KonndecTBo BemecTna.

OcHoBHBIe 3aKOHBI XUMHH. CTexuoMeTpusi. 3aKOH COXpPAHEHHUS MacChl
BEILIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSPHON CTPYKTYPBHI.
3akoH ABOraJpo W CJIEICTBUS U3 HETO.

PacueTHble 3a1aun Ha HAXOXJAEHUE OTHOCUTEIBHONW MOJIEKYJIIPHON MaccChl,
OTIpeJIeTICHHE MacCOBOM JJOJIM XMMHYECKUX 3JIEMEHTOB B CI0KHOM BELIECTBE.

Jemoncmpayuu

Mopenu aToMOB XUMUYECKUX 3JIEMEHTOB.

Mopenu MOJNEKYT TPOCTHIX M CJIOXKHBIX BEIIEeCTB (IIapOCTEP)KHEBBIE U
Crroapta— bpurmneta).

Komnekiust mpocThIX U CIOKHBIX BEIIECTB.

Hekoropsle BemnecTBa KOIMYECTBOM 1 MOJIb.

Mopeinb MoJISIpHOTO 00beMa ra3oB.

Annotponusa gocdopa, Kucaopoaa, 0JoBa.

Ilpogunvnuvie u npogeccuonanvno 3nauumvle INeMeHmMbl COOEPHCAHUA.
AnnoTpornHbeie MOAU(PUKALIUY yIiiepoaa (animMas, rpadur), kucaopoaa (KUciopo,
030H), ojioBa (cepoe u Oenoe 0Ji0BO). IloHSATHE O XUMHUUYECKON TEXHOJIOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTUH.

1.2.  Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XUMUYECKUX
anemenmos /. U. Menoeneesa u cmpoenue amoma

Hepuognuecknii 3axon [I.U. MengeaeeBa. Otkpsitue J[.11.MennaeneeBbiM
[lepuonuueckoro  3akona. Ilepuoguueckuit 3akoH B (popmMynupoBke
J.M.Menneneena.

[lepuonuyeckass TabiMlla XMMHUYECKHX DJJIEMEHTOB — Trpaduyeckoe
O0TOOpa)KeHUE MEPHO-IUYECKOro 3akoHa. CTpyKTypa MEpUOIUYECKON TaOIUIIbI:
nepuobl (Majible ¥ O0JbIINE), TPYMIbI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /I.U. Menoeneesa. AtTom —
ClOXHas 4actuua. Sapo (MpOTOHBI U HEWUTPOHBI) U AJIEKTPOHHAs O00O0JIOYKA.
N3oronbl. CTpoeHHE HIIEKTPOHHBIX OOOJOYEK AaTOMOB JJIEMEHTOB MaJjbIX
nepuo0B. OCOOEHHOCTU CTPOCHHUS IEKTPOHHBIX 000J0UYEK aTOMOB 3JIEMEHTOB
OOJIBIINX TEPHOJIOB (MEPEXOIHBIX 3IeMeHTOR). [loHsaTHE 00 opOuTansx. s-, p- u
d-opOutanu. JNeKTPOHHbIE KOH(UTYpALlUH ATOMOB XUMHYECKUX 3JI€MEHTOB.



CoBpemenHnass  ¢gopmynupoBka Ilepumoandeckoro 3akoHa. 3HaueHHE
ITepuonnueckoro 3akoHa u IlepruoauUecKol CUCTEMBbl XMMHUUYECKUX 3JIEMEHTOB
J.N.MenneneeBa mjisi pa3BUTHS HAYKd W TOHUMAHUA XHUMHWYECKON KapTHUHBI
MHpA.

Jemoncmpayuu

Paznuunsie Gopmbl [leproguyeckoil CHCTEMBI XUMHUYECKHX 3JIEMEHTOB Jl.
N. Menaeneena.

Jlunamudeckue TaOaullbl 1 MoaenupoBanus [lepuoanieckoi cucTeMsl.

DJIeKTpHU3alus TEI U X B3aUMOJICHCTBUE.

Jlabopamopnutit onvim

MopenupoBanue mnoctpoeHus llepuognueckoil TaOIUIBI XUMHYECKUX
aneMeHTOB. Ilpogunvuvie u npogheccuonanvno 3nauumvie 3Ij1eMeHmbl
cooeprcanusi.

PapnoaktuBHOCTh.  Hcmosib30BaHME  paMOAKTHBHBIX  HM30TONOB B
TEXHUYECKUX 1EIsAX. PEHTT€HOBCKOE U3TyYEHUE U €r0 UCIIOIb30BAHUE B TEXHUKE
u MeauuuHe. MoaenupoBaHME KaK METOJ MNPOTHO3UPOBAHUS CUTyallMUd Ha
MIPOU3BOJCTBE.

1.3. Cmpoenue sewecmea

HNonnas xumuyeckasi cBsizb. Kartvonbl, ux oOpa3oBaHHE H3 aTOMOB B
pe3ynbTaTe mIpolecca OKHUCIEeHHUS. AHUOHBI, MX 00pa3oBaHUE W3 aTOMOB B
pe3yipTaTte Ipouecca BOCCTAaHOBIEHHsA. VOHHas CBS3b Kak CBSI3b MEXIY
KaTUOHAMM M AaHMOHAMHM 3@ CYET DJJEKTPOCTATUYECKOTO MPUTSIKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAaKy 3apsAjia, HAJIWYUIO TUIAPATHON
o0onouku. MonHble kpuctaminyeckue pemerkd. CBoWcTBa BEUIECTB ¢ MOHHBIM
TUTIOM KPHUCTAJUIMYECKOMN PEIIETKU.

KoBasenTHass xumuueckasi cBsi3b. MexaHnu3M o0pa3oBaHUsl KOBaJIEHTHOU
CBs3M (OOMEHHBI W JIOHOPHO-aKLUENTOPHBINH). DNEKTPOOTPULATEIBHOCTb.
KoBaneHTHble MonsipHas U HENOJISIpHAS CBA3U. KpaTHOCTh KOBAJIEHTHOW CBSI3H.
MonekynsipHble U aTOMHBIE KpUCTAJIMYeckue pemietku. CBOKWCTBA BEIIECTB C
MOJIEKYISIPHBIMU U @TOMHBIMU KPUCTAININYECKUMHU PELIETKAMMU.

MeTtannnyeckass CBA3b. MeTauiMuyeckass KpUCTAUIMYECKAs peleTka M
METAIINYECKAS] XUMUYECKAS! CBA3b. PDU3NUECKHE CBOMCTBA METAIIOB.

ArperatHbie COCTOSIHMSI BelIeCTB M BOAOPOAHAsi CBs3b. [Bepioe,
KHUJIKOE U Ta3zo00pa3zHoe cocTosiHUS BemlecTB. llepexon BemiecTtBa M3 OJIHOTO
arperaTHoro cOCTOsSIHUS B Apyroe. BogopoaHas CBs3b.

Yucrtepie BemecTsa U cMecH. [loHATHE O cMecH BelIECTB. I 'OMOrEHHBIE U
rereporenHble  cmecu. CocraB cmeceil: oObeMHas M MaccoBas J0JIU
KOMIIOHEHTOB CMECH, MacCOBas 10JIs1 TPUMECEHN.

Jucnepcubie cucrembl. [loHsATHe o aucnepcHol cucreme. JlucnepcHas
¢daza u nucnepcuonHas cpeaa. Knaccudpukauus aucnepcHsix cucrteM. [lonsitue o
KOJUIOUIHBIX CUCTEMAX.

Jemoncmpayuu

Mopenb KpUCTauIMYeCKON PENIETKH XJI0pHaa HATPHSL.

OO0pa3ipl MUHEPATIOB C MOHHOM KPHUCTAIIIMYECKOM pEHIeTKON: KalblUTa,
rayiuta. Mojiesii KpUCTaJUIMUECKUX PEIIETOK «CYXOro JibJay (Wiau Hojaa), anmmasa,
rpadura (MM KBapua).

[TpuOGopsl Ha KUAKUX KPUCTAIIIAX.



OOpa3ipl  pa3IUYHBIX JIUCIEPCHBIX CHUCTEM: HMYJIbCUW, CYCIEH3UH,
a’p030JIEH, TeIeu U 30JIEH.

Koarynsuus. Cunepesuc. Odpdext Tunaans.

Jlabopamophuie onvimul

[IpuroroBieHue cycrneH3nn kapooHaTa KaJbliMs B BOJIE.

[lonyyenue s3MyabCUU MOTOPHOTO Macia.

O3HaKOMJIEHHE CO CBOMCTBAMU JUCIEPCHBIX CUCTEM.

IlIpoghunvnsvie u npogheccuonanvno 3nauumple INEMEHMbl COOEPIHCAHUA.
[lonsgpHOCTh CBSI3W M MONSAPHOCTH MoJieKydbl. KonaeHcamusi. TekyuecTs.
Bosronka. Kpucramnuzamus. CyOnumarus u  jaecyonumanus. AHOMaIUU
¢bu3nyeckux cBOMCTB BoAbl. JKuakue Kpuctamuibl. MUHepaibl U TOPHbIE TTOPOJIbI
KaK IPUPOJHBIE CMECH. DOMYJIbCUU U CYCIIEH3UH. 3011 (B TOM YHUCIIE a3pO30JIH) U
renu. Koarymsuus. Cunepesuc.

1.4. Booa. Pacmeopbl. Dnekmpoaiumudeckasn Ouccoyuayus

Bona. PactBopsbl. PacTBopenue. Bona kak pactsopurenb. PacTBOpuMoCTh
BelecTB.  HackIlieHHble,  HEHACBIINIEHHbIC, IMEPECHIIIEHHBIE  PACTBOPHI.
3aBUCUMOCTh PAacTBOPUMOCTH Ta30B, MKUJKOCTEd M TBEPIbIX BEIIECTB OT
pa3IUYHbIX (PaKTOPOB.

MaccoBas 10Jis1 paCTBOPEHHOTO BEILIECTBA.

DJIEeKTPOJIMTHYECKAS] JUCCOUMANHUA. IJEKTPOJIUTHI M HEIIEKTPOUTHI.
DIIEKTPOITUTHYECKAS JUCCOIHAIINSL. MexaHu3MBbI AIEKTPOIUTHIECKOU
IUCCOLIMALUM 11 BEIIECTB C PAa3IMYHBIMM TUINAMH XHMHWYECKON CBA3MU.
I'mapaTrpoBaHHBIE U HETUIPATUPOBAHHBIE MOHBI. CTENEHb JIEKTPOIUTUYECKOU
nuccornanuu. CuiibHbIE U cl1a0ble AJEKTPOIUuTh. OCHOBHBIC MOJOXKEHUS TEOPUHU
AJEKTPOIUTHYECKON aucconanuu. KuCIOTh, OCHOBaHUA UM COJHM Kak
BJIEKTPOJIUTHL.

Jemoncmpayuu

PacTBOpuUMOCTH BEIIECTB B BOJIE.

ColupaHnue razoB METOJIOM BBITECHEHUS BO/IBI.

PacTBOpeHue B BoJie CEpPHOM KUCIOTHI U COJIE aMMOHMUS.

OO6pa3ipl KpUCTAIIIOTUIPATOB.

M3roroBieHne ruricoBOr MOBS3KH.

UcnbiTanue pacTBOPOB 3JIEKTPOJUTOB M HEDJIECKTPOJIUTOB HA MPEIMET
JIUCCOLIMALUM. 3aBUCUMOCTh CTENEHU DJICKTPOJIUTHUYECKON IAUCCOLMALAU
YKCYCHOM KHMCJIOTHI OT pa3baBieHuUsl pacTBoOpa.

JIBM>KEHHE OKpaIIEHHBIX HOHOB B AJIEKTPUUECKOM IIOJIE.

[IpuroroBiieHNE KECTKON BOJIbI U YCTPAHEHUE €€ KECTKOCTH.

HoHuTHI.

OO6pa3ipl MUHEPAJIBHBIX BOJ PA3IUYHOTO Ha3HAUCHUSI.

Ilpakmuueckoe 3anamue

[IpuroroBnenune pacTBopa 3alaHHON KOHIIEHTPALIUH.

Ilpogunvusvie u npogheccuonanvho 3nauumvle I1eMEHmMbl COOEPHCAHUAL.
PactBopenne kak (QU3HKO-XUMHYECKHM Tporiecc. TeroBble 3(QEeKThl Mnpu
pactBopenuu. Kpucramnoruaparsl. PemieHue 3agady Ha MacCOBYIO  JIOJIO
pacTBOpeHHOTrO BellecTBa. [[pumMeHenre BoAbl B TEXHUUECKHUX HENsaX. JKecTKoCTh
BOJIbI M CTIOCOOKI €€ yCTpaHeHusl. MUHepalibHbIE BOJIBI.

1.5. Knaccugpuxayus neopeanuueckux coeOuHeHull u ux coucmaea



Kuciorbl u ux cBoiicTBa. KUCIOTHI Kak 3JIEKTPOJUTHI, UX KJIacCUPUKAIIUs
[0 pa3jUYHbIM MpHU3HAKaM. XHMHUYECKHUE CBOICTBA KHUCIOT B CBETE€ TEOPUHU
AIEKTPOIUTUUECKOU JIMCCOITMAIINH. OcobeHnocTu B3aUMOJICUCTBHUS
KOHLICHTPHUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢ MeTamuiamu. (OCHOBHBIE
CrOCOOBI TTOTYYEHHUS KUCTIOTHI.

OcHoBannst M wux cBoiictBa. (OCHOBaHMS KakK DJICKTPOJIUTHI, MX
KJaccuduKaIus Mo pa3aIudHbIM MPU3HAKaM. XUMHYECKUE CBOMCTBA OCHOBaHUU
B CBETE€  TEOPUM  DJICKTPOJIUTHUUECKOW  JUCCOLIMAIIUM. Paznoxxenue
HEPACTBOPUMBIX B BOJIe OCHOBaHUM. OCHOBHBIE CITIOCOOBI MOTYyUYESHUsS] OCHOBaHUH.

Coam u ux coiicrBa. Conu Kak 3eKkTpoauTbl. Conu cpeaHue, KUcible 1
OCHOBHbIC. XHMHUYECKHNE CBONCTBA COJIE B CBETE TEOPUHU DJICKTPOIUTUUECKOU
nuccoranuu. CrocoObl MOTyUYeHUsI COJICH.

I'mpponus conen.

Oxcuabpl u ux cpoiictBa. Cosieo0Opasyomue W HecoJieo0pasyroue
okcunbl. OcHOBHBIE, aM(OTEpHbIE U KUCIOTHBIE OKCHUIBL. 3aBUCHUMOCTh
XapakTepa OKCHJa OT CTENEHUW OKHCICHHUS O0O0pa3ylollero ero MeTaja.
XUMHYECKHE CBOMCTBA OKCUIOB. [loyueHrne OKkCuaoB.

Jemoncmpayuu

B3aumonencTBue a30THOW M KOHUEHTPUPOBAHHOM CEPHOM KHCIOT C
MeTaJlJIaMH.

I'openue docdopa u pacTBOpEeHHE MPOYKTa TOPEHUS B BOJIE.

[Tomyuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoOpatumsrit ruaponn3 kapOuma KaabIus.

OOpaTUMBbI TUIIPOSIU3 COJIEH pa3IMYHOrO THIA.

Jlabopamopnwie onvimot

HcnbiTanue pacTBOPOB KUCTOT MHIAUKATOPAMMU.

BzaumopaeiicTBre METAIJIOB ¢ KUCIOTAMHU.

BzaumopaeincTBrue KMCIOT ¢ OKCUIaMU METaJLJIOB.

BzaumoenicTBue KUCIOT C OCHOBAHHUSIMU.

BzaumoaeicTBre KMCIOT C COJISIMM.

HcnbiTanue pacTBOPOB LIETOYEH HHANKATOPAMHU.

BzaumoneiicTBue menoue ¢ COJISIMM.

PaznoxxeHne HepacTBOPUMBIX OCHOBAHUH.

BzaumopeiicTBre cojiei ¢ MeTaJlJIaMU.

B3aumonencTBue conen Apyr ¢ APYroM.

['maponus cosent pa3IMyHOro THUIIA.

Ilpogpunvusvie u npogheccuonanvho 3nauumvle I1eMEHmMbl COOEPHCAHUAL.
[IpaBuna paz0OaBieHus: cepHOM KHUCIOTHI. Mcronb3oBaHUE CEPHOM KHUCIOTHI B
MPOMBINUIEHHOCTH. EJKuE 11enoud, uX HCHO0JIb30BaHWE B MPOMBIILICHHOCTH.
lamenass u HeramieHas HW3BECTh, MX IMPUMEHEHUE B CTPOUTENLCTBE. ['HMIC M
anedacTp, TMIICOBaHUE.

ITonsatue o pH pactBopa. KucnoTtHas, mienoyHas, HEHTpajabHas cpena
pacTBOPOB.

1.6. Xumuueckue peaxyuu

Kunaccupukanuss xumMudeckux peakuuii. Peakuuu  coennHeHus,
pasnokeHus, 3amMmelleHus, oomena. Karamutuueckue peakuuud. OOpaTUMBbIe U
HeoOpaTuMble  peakuuu. [OMOreHHble M TETEPOreHHblE  PEaKIUU.



DK30TepMUUYECKUE W JHIOTEPMHUYECKHE  peakiuu. TemtoBodt 3 dekr
XUMHUYECKHX peakuuil. TepMOXUMUYECKUE YPaBHEHUS.

OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE peaknuud. CTEneHb OKHCIICHUS.
Okucnurenb W BOCCTaHOBIEHHE. BoccraHoButenb, u OkucieHue. Merton
AJIEKTPOHHOTO  OajaHca JUIsl  COCTaBJICHHMsS  YpaBHEHUM  OKUCIUTEIbHO-
BOCCTAaHOBUTEJILHBIX PEAKIUH.

Cxopoctb xuMuuyeckux peakumuii. I[loHSTHE O CKOPOCTH XUMHYECKUX
peakuuii. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKHX PEAKIUA OT Pa3IuyHbIX
(hakTOpOB: MPUPOABI PEATUPYIONIUX BEIIECTB, UX KOHIEHTPAIIMH, TEMIIEPATypHI,
MMOBEPXHOCTH COMNPUKOCHOBEHUS U UCITOIB30BAHUS KaTaIu3aTOPOB.

O0paTuMocTh XuMHYecKHX peakumil. OOpaTtumMble W HeEOOpaTUMBbIE
peakiuu. XUMHYECKOE PAaBHOBECHE M CITIOCOOBI €r0 CMEIICHUS.

Jemoncmpayuu

[Tpumepbl HEOOpAaTUMBIX peaKIUM, UAYIIMX ¢ 00pa30BaHUEM Ocajika, rasa
WX BOJBL. 3aBUCHUMOCTb CKOPOCTHM PEAKUMH OT MPUPOABI pearupyroumx
BEIIECTB. B3anMOJENCTBUE PACTBOPOB CEPHOM KHUCIOTBI C pacTBOpaMH
THOCYJIb(aTa HATPUS PA3TUUYHON KOHIICHTPAIIUU U TEeMIIEPATyPhI.

Mopaenp KUIsmero cios.

3aBUCUMOCTh ~ CKOPOCTM  XMMHMYECKOM  peakuuu OT  MPUCYTCTBUS
KaTajin3aTopa Ha MOPUMEPE PA3JIOKEHUSA IEPOKCUIA BOAOPOAA C ITOMOIIBIO
JTAOKCHJIAa MapTaHIa U KaTaJla3bl.

Monaens 3neKTponausepa.

Mojienb 3JIeKTPOJIM3HON BaHHBI JISI TOJTYUYECHUS AJIFOMUHUSL.

Monenp KOJOHHBI CHHTE3a aMMHUAKA.

Jlabopamophuie onvimul

Peakuus 3aMenieHnss MeIU )KEIE30M B PACTBOPE MEIHOTO KyIopoca.

Peakiuu, unyniue ¢ 00pa3oBaHUEM 0CAJIKa, T'a3a WU BOBI.

3aBHUCUMOCTh CKOPOCTH B3aMMOJECHUCTBUS COJITHOM KHCIOTHI C METaJlJIaMHU
OT UX IPUPOIBI.

3aBHCUMOCTh CKOPOCTH B3aMMOJECHUCTBUS IIMHKA C COJISTHOM KHUCJIOTOM OT €€
KOHIIEHTpAIIUH.

3aBUCUMOCTh CKOpPOCTH B3aumojelicTBusi okcuga meau (II) ¢ cepHoit
KHUCJIOTOM OT TEMIIEPATYPHI.

IlIpoghunvnsvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[TonsiTue 00 »neKkTponu3e. DIEKTPOJIU3 PACIIaBOB. IJIEKTPOIU3 PaCTBOPOB.
DJIEKTPOIMTUYECKOE TMOJydyeHue amoMuHus. IIpakThudeckoe NpUMEHEHUE
anektposn3a. [anpBaHoractuka. ["anpBaHocTerus. PaduHupoBaHUE IBETHBIX
METAJIJIOB.

Karanus3. T'oMoreHHble W TreTepOreHHble Kartanu3atopbl. [IpoMOTOpEI.
Karanutuueckue siapl. UHTHOUTOPHI.

[Ipon3BOACTBO aMMHaKa: ChIphe, anmnapaTrypa, HayqHble TPUHIIUIIBL.



1.7. Memannwr u nememaiiiol

Metamiabl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpHUCTaIoB. Dusmyeckue
cBoiicTBa MeramioB. Knaccudukanuss MeTamioB MO pPa3iU4HBIM IPU3HAKAM.
XHAMHUYECKAE CBOWCTBA METAIOB. OJIEKTPOXUMHUYECKUM PAJ  HANPSKEHUN
METaAJJI0B. MeTamnorepMus.

O6mue crnocoObl moday4yeHuss MeTtauioB. [loHsTHE O MeTaTypruu.
[Iupomeramnyprusi, THOPOMETAUIYPTHUS W djekTpoMmeTamuryprus. CruiaBbl
YEPHBIC U LIBETHBHIE.

Hemeranabl. OcoGeHHocTH cTpoeHHs aToMoB. Hemeramnibl — mpocThie
BEILIECTBA. 3aBUCUMOCTbH CBOMCTB raJIOT€HOB OT MX MOJOKEHUS B IEPUOJUYECKON
cucreMe. OKHUCIUTENBHBIE W BOCCTAHOBUTEJIBHBIE CBOICTBA HEMETAIIIOB B
3aBUCHMOCTH OT UX MOJIOKEHHUS B PSIAY dIEKTPOOTPULATEIbHOCTH.

Hemoncmpayuu Komnexkuus MeTajuioB.

B3aumoneiicTBie MeTaUIOB ¢ HEMETAJIaMU (KeJie3a, IIMHKA U aJTIOMUHHUS C
CEpOii, AIFOMUHUS C 10JI0M, CYPbMBI C XJIOPOM, TOPEHHE HKEJIE3a B XJIOPE).

['opeHne MeTamioB. ATIOMUHOTEPMHUSL.

Konnexkuuss HemeramnoB. ['openue HemetaymioB (cepwl, (ocdopa, yris).
BoiTecHeHne MeHee AaKTUBHBIX TajlOTEHOB M3 PACTBOPOB HUX cojiei Ooiee
AKTUBHBIMU T'aJIOTEHAMH.

Mopens NpOMBIIUIEHHON YCTaHOBKH JJIsl IPOU3BOJICTBA CEPHON KHCIIOTHI.
Mopens meun ang oOkura u3BecTHsKA. Kojulekuuu mpoayKuuid CHUIMKAaTHOM
MPOMBIIIIEHHOCTH (cTekna, (apdopa, dasHca, eMeHTa pa3IuYHBIX MapoK U
Jp.).

Jlabopamopnbsie onvimbl 3aKajiKa U OTIIYCK CTaJH.

O3HaKOMIIEHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. Pacro3naBanue
Py Kemnesa.

Ilpakmuueckue 3anamus

[lonyyenune, coOupaHue W  pacrno3HaBaHHE razoB. PemeHnune
AKCHEPUMEHTAJIBHBIX 3a/1a4.

Ilpogpunvnovie u npogeccuonanvHo 3Hauumbvle INEMEHMbL COOEPHCAHUA.
Koppo3uss MeramnoB: XHMHYECKass M JJIEKTPOXMMHUYECKAS. 3aBHCUMOCTH
CKOpPOCTH KOpPpO3MHM OT YCIOBUM OKpyxkarwomei cpenbl. Kiaccudukanus
KOPPO3UH METAJJIOB MO Pa3IMYHBIM Mpu3HakaM. CrocoObl 3alUThl METANIOB OT
KOPPO3UH.

IIpon3BOCTBO Uyr'yHa U CTaJIH.

[lonyyenne HemeTaJIOB (PaKIMOHHOM MEPErOHKOM >KUIKOrO BO3JyXa U
ANEKTPOJIN30M PACTBOPOB WJIM PACIUIABOB AJIEKTPOJIIUTOB.

CuinkaTHast MPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEpHOM KUCIIOTHI.

2. OpraHnuueckasi XuMus

2.1. OcHoéHble noHAMUS OpPSAHUYECKOU XUMUU U Meopus CMmpoeHus
Op2AHUYeCKUX COeOUHEHUI



IIpeamer opramuyeckoit xumuu. [IpuponaHsle, HCKYCCTBEHHBIE U
CUHTETUYECKUE OpraHuYecKue BemecTBa. CpaBHEHHE OPraHUYECKUX BEILECTB C
HEOPraHUYECKUMHU.

BanentHocTh. XMMHUECKOE CTPOCHHUE KaK MOPSAOK COCAUHEHUS aTOMOB B
MOJIEKYJIBI I10 BAJICHTHOCTH.

Teopuss cTpoeHuss opraHudeckux coeauHenun A.M.byrtiaeposa.
OCHOBHBIE NOJIOKEHUSI TEOPUH XHUMHYECKOTO CTpOeHMs. M30MepHst U U30MEPBL.
XuMuyeckue GopMyIibl U MOJIETH MOJIEKYJ B OpraHUYEeCKON XUMHUHU.

Kaaccupuxanus opranmvecknx BemecTB. Kinaccudukanms Beuects 1o
CTPOEHHUIO YIJIEPOJHOTO CKeJeTa M HaJIMYUui0 (PYHKIIMOHAJIBHBIX TPYIIIL.
I'omonoru u romonorusa. Hauana Homenknatypsl [UPAC.

Knaccupuxkanusas peakumid B opraHmdyeckoi xuMum.  Peakuuu
NpUCOEIUHEHUs (THUAPUPOBAHUS, TaJOr€HUPOBAHMS, THAPOTATIOre€HUPOBAHUS,

TUApATAIIN). Peakiun OTILEIJICHUS (merunpupoBaHus,
JIeruAporajJoreHUpoOBaHusl, Jeruapartanuu). Peaknuu 3ameienus. Peakiuu
M30MEpHU3alIUH.

Jemoncmpayuu

Mopenu MOJIEKyJ TOMOJIOTOB M HK30MEPOB OPraHUYECKUX COCTMHEHUM.

KauectBeHHOe OOHapykKeHUE YIiepoja, BOJAOPOJa M XJopa B MOJEKyIax
OpraHUYECKUX COCTUHECHUH.

Jlabopamopnutii onvim

H3roToBiieHne Mojenei MOJeKyJl OpraHnyeCKIX BEIECTB.

Ilpogunvnsvie u npogheccuonanvno 3nauumole INeMeHmMbl COOEPHCAHUA.
[lonsitue o cybctpare u peareHte. Peakiiuu OKHCIEHUS W BOCCTAHOBJICHHS
oprannueckux  BemiecTtB. CpaBHEeHHME  KJIacCU(PUKAMK  COCAMHEHUH U
KJ1accuuKaIuy peakiiuii B HEOPraHUIECKOM U OPraHUYECKON XUMUMU.

2.2. Yeneeo0opoowt u ux npupoornvie uCmoyHuKu

AJIKaHBL. AJIKaHbl: TOMOJIOTMYECKHMW PSJ, WU30MEpUs U HOMEHKJIATypa
ankaHoB. XHWMHUYECKHE CBOMCTBa ajkaHOB (MeTaHa, »JTaHAa): TOpEHHUE,
3aMelIeHne, pa3ioKeHHue, AeruipupoBaHue. lIpuMeHeHne ankaHOB HAa OCHOBE
CBOWCTB.

AJIKeHBbI.  OJTWJIEH, €ro TojyuyeHue  (AeruapUpOBaHMEM  DITaHa,
JenojiMMepu3ale  moiaudTwieHa). ['oMonoruueckuit  psia,  U30Mepus,
HOMEHKJIATypa  aJKEeHOB. XUMHYECKHME CBOWCTBAa JTWIECHA: TOPEHUE,
KaueCcTBEHHbIE peakiuu (oOecuBeunBaHue OpOMHOW BOABI M  pacTBopa
nepMaHraHara Kajius), ruaparanus, nonuMmepusanus. [[puyMeHeHrue 3TUIIeHa Ha
OCHOBE CBOMCTB.

Juenbl um kaydyku. [loHsATHE O AMEHaX Kak yIJIEBOJOPOAAX C JABYMS
IBOMHBIMU CBsI3AMH. COMNpsKEHHbIE TUEeHbl. XUMUYECKHUEe CBOMCTBA OyTaineHa-
1,3 u u3omnpena: obecuBeynBaHre OPOMHOM BOJIBI U MOJMMEPU3AIHS B KAyUyKH.
HarypanbHeiil U cHHTETHYECKHE KayuyKH. Pe3uHa.

AukuHbl. AnetuneH. XUMHYECKME CBOWCTBA all€TUJIEHA: TOPEHMUE,
oOecliBeuMBaHHe OpOMHON  BOJABI, MPHUCOEIWHEHUN  XJIOPOBOJIOpOAA U



ruaparanus. IlpuMmeHeHue aneTuraeHa Ha OCHOBE CBOMCTB. MexkiiaccoBas
M30MEPHS C aNKaINCHAMMU.

Apenbl. benzon. Xumuueckue cBoicTBa O€H30Ja: TOpEHHE, peakUuu
3aMmeleHus (rajJoreHupoBaHue, HUTpoBaHue). IlpuMenenne O6eH3051a HA OCHOBE
CBOWCTB.

Ilpupoanbie HMCTOYHMKH yriaeBoaopoaos. Ilpupoansiii ras: cocras,
IIPUMEHEHHUE B KAUECTBE TOIIUBA.

Hed1s. CoctaB u nepepadotka nedtu. [leperonka Hedtu. Hedrenpoaykrel.

Jemoncmpayuu

I'opeHnne meTaHa, STUIEHA, AllETUIICHA.

OTHolleHWEe MeTaHa, OJTHIIEHa, aleTwieHa U OeH3ojla K pacTBOpaM
nepMaHraHara Kajius 1 OpoMHON BOJIE.

[lonyueHne 5STWiIEHa peakUueW [OerujpaTalvid 3TaHOJa, aleTUJIeHa —
TUIPOJIU30M KapOuaa Kajablus.

Pa3noxeHne kaydyka Ipyu HarpeBaHWM, UCIIBITAHNUE POJYKTOB PAa3JI0KEHUS
Ha HEMPEJIEIbHOCTb.

Konnekmust o6pa3uoB Heptu u HedrenpoaykroB. Komneknus «KameHHbi
yroJb ¥ MPOAYKIHUS KOKCOXUMUYECKOTO TIPOU3BOICTBA.

Jlabopamophuie onvimul

O3HakoMJiIeHHE C KOJUJIeKIMeW o0pa3loB HePTH U MNPOIYKTOB €€
nepepadoTku. O3HaKOMIJIEHHE C KOJUIEKIIMEN KayuyyKOB M oOpa3laMu U3JeIHuil u3
pesunbl. Ilpogpunvnvie u  npogeccuonanvHo 3HauumMvle INEMEHMbL
cooepycanus. 1lpa-

Buno B.B.MapkoBuukoBa. Kiaccudukanus wu HazHayeHUE KaydyKoB.
Knaccuduxkanus n HazHaueHue pe3uH. Bynkanuzamus kaydyka.

[lonyyenue amneruieHa NUPOJIM3OM MeTaHa M KapOUAHBIM CIOCOOOM.
Peakuna nonuMepuzaunu — BUHWIXJopunaa. llonmuBuHMIXIOpHaZ HW - €ro
npuMmeHenue. Tpumepusanus aneTusieHa B 6€H301.

[lonstue 06 »skcrpakiuu. BoccraHoBieHue HUTPOOEH30JIa B AHWIIMH.
I'omomornueckunt psan apenoB. Tonyois. HutpoBanue tosyona. Tpotu.

OcHOBHbBIE HalpaBiIeHUs TPOMBIIINIEHHON NepepadOTKU MPUPOIHOTO rasa.

[lonmyTHbIN HEDTAHOM Ta3, ero nepepadoTKa.

[Ipouiecchl TPOMBINIIIEHHON TMepepaboTKu HEPTH: KPEKUHT, PUGOPMUHT.
OxTaHoBo€ 4Kciio OEH3MHOB U IIETAHOBOE YUCIIO AU3EIBHOTO TOIUIUBA.

Kokcoxummuueckoe Mponu3BOACTBO U €70 MPOAYKIUSI.

2.3. Kucnopoocooepacawue opeanuueckue coeOuHeHus.

Cmuprel [lonmydyeHue srTaHona OpoKEHHMEM TJIOKO3bI M THApaTanuei
sTHieHa. ['mapokcunbHas rpynna Kak — (yHkuuoHanbHas. [lonstue o
MpPEAECIbHBIX OAHOATOMHBIX CNHMpPTaxX. XHMHUYECKHE CBOMICTBAa ATaHOJA!
B3aMMOJICCTBHE C HATpUEM, OOpa30BaHUE MPOCTHIX M CIOXKHBIX 3(PUPOB,
OKHCJIeHME B anpaerun. [I[pumenenne sTaHoIa Ha OCHOBE CBOWCTB.

AnkoronusM, €ro INOCIEACTBUS  JUIi  OpraHu3Ma  4YelIOBeKa U
MPEAYTIPEKICHHE.



I'muneprH Kak TpeaCTaBUTENIb MHOTOATOMHBIX cOUpTOB. KadecTBeHHas
peakius Ha MHOroaTOMHbIE ciupThl. [IpuMeHeHue raumeprHa.

®enon. Guznyeckre U XUMUYECKHE CBoicTBa ¢eHoa. BlauMHoe BiIusiHME
aTOMOB B MoJIeKyJie (peHoJ1a: B3auMOACHCTBHE C TUIPOKCUIOM HATPUS M a30THOM
kucioTol. [IpumeHnenue ¢heHoma Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue 00 anpaerumax. AJplIeruaHas Tpylna Kak
dbyukuoHanpHass.  Dopmanpierugq M €ro  CBOWCTBA:  OKUCICHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIECHHE B COOTBETCTBYIOLIUN CIHPT.
[Tomy4yeHue anbAEruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB. [Iprumenenne
dbopmabaeruaa Ha OCHOBE €ro CBOMCTB.

KapOoHoBble  KHCJIOTBL [lonsitue 0  KapOOHOBBIX  KHCJIOTaXx.
KapOokcunpHast rpymnma kak  (QyHKIMOHaNbHAs. [oMoylorMYecKuii  psn
MpeeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. [lonydeHune kapOOHOBBIX
KHUCJIOT OKHUCIICHUEM aJbJIEeTUIA0B. XUMHUYECKUE CBOMCTBA YKCYCHOW KHCJIOTBI:
oOIue CBOWCTBA C MHHEPAIBHBIMH KHCIOTAMH M peakiusi 3TepuduKaIuu.
[IpumeHeHne yYKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BpICiine KHUpHBIE
KHUCJIOTHI Ha TTPUMEPE MATbMUTHUHOBOU U CTEAPUHOBOM.

Caoxuble 3¢upbl U xupbl. [lomydeHue cCIOXHBIX 3(QUPOB peakiueit
srepudukanuu. CrnoxHeie 3¢Upsl B Tpupojae, uX 3HadeHue. [IpuMeHeHue
CJIOKHBIX 2()UPOB HA OCHOBE CBOMCTB.

Kuper kak cnoxnbsie 3dupsl. Knaccudukamus xupoB. XuUMHUUECKHUE
CBOMCTBA JKHUPOB: TUAPOJHM3 U TUIAPUPOBAHUE NKUAKUX XKUPOB. lIpumeHeHue
YKUPOB HA OCHOBE CBOMCTB. MbLia.

YraeBoabl. YT1IIeBOAbl, UX KiIacCUPUKAIUSA: MOHOCaXapuabl (TIIOKO3a,
bpykTO32a), MTUcaxapuasl (caxapo3a) U morcaxapuibl (Kpaxmal U 1eUTi0103a).

['mroko3a — BeIIEeCTBO C JBOMCTBEHHOW (PYHKIIMEH — aibJAeTHIOCIHPT.
XUMHYECKHME CBOMCTBA TJIFOKO3bl: OKHUCJIECHHE B TJOKOHOBYK) KHCJIOTY,
BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE OpokeHue. lIpuMeHeHHe TioKO3bl Ha

OCHOBE CBOWCTB.

3HauYEHWE YITEBOAOB B JKUBOM NPHUPOJAE M JKU3HM uenoBeka. [lonsarue o
peaKkuusX MOJUKOHIACHCAIMU W THAPOJN3a HAa MPUMEPE B3aUMOIIPEBPAIICHUN:
TJIIOKO3a <« TMOJIMCaxXapu/I.

Jemoncmpayuu

OkucneHue crupTa B albJeTu/I.

KauecTBeHHbBIEC peaklIM HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (heHOMa B BOJIE NTPU OOBIYHON TEMIIEpaType U HarpeBaHUM.

KauecTBeHnHbIe peakiinu Ha (HEHOI.

Peakius cepeOpsHOTo 3epKalia ajbIeru0B U TIIFOKO3bI.

OkucneHve albAETUAOB M TJIIOKO3bl B KUCIOTY C IMOMOIIBI THAPOKCHIIA
menu (II). KauecTtBennas peakuust Ha kpaxmai. Kosekmus 23upHbIX Mace.

Jlabopamopnwie onvimot

PacTBopeHue rnuiiepuHa B BOJI€ M B3aUMOJACHUCTBUE C THAPOKCUAOM MEIU
(I1).

CBoiicTBa YKCYCHOW KHUCJIOTBI, OOIIME CO CBOHCTBAMH MUHEPAIbHBIX
KHUCJIOT.

Jloka3aTenbCTBO HEMPEAEIBLHOIO XapakTepa KUJKOTO KUpa.



B3aumoneiicTBue rioko3sl U caxaposbl ¢ ruapokcuaom meau (I).

KauecTBeHHas peakuus Ha Kpaxmal.

Ilpogpunvnovie u npogeccuonanvHo 3Hauumble INEMEHMbL COOEPHCAHUA.
MeTunoBeIii CIIUPT M €ro HUCIOJb30BAHUE B KA4ECTBE XMMHUYECKOIO CHIPBS.
ToKkCMYHOCTH METaHOJa W MpaBUja TEXHUKH OE30MaCHOCTU MpU paboTe C HUM.
OTUNIEHITUKOJb U €ro MpUMEHEHUE. TOKCMYHOCTh STUJIEHIJIMKONS WM IpaBUiia
TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ HUM.

[lonyyenue ¢eHona U3 NPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOJICTBA U U3
OeH3oua. [TonukonaeHcanus dbopmanbreruaa C benonom B
dhenonodopManbACTHAHYIO CMOITY.

Aueranpnerun. [lonsatne o keToHax Ha mpumepe auneroHa. [Ipumenenue
aleTOHA B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHoroo0pa3ue  KapOOHOBBIX  KHCJIOT  (IIaBEJIEBOM  KHUCIOTBI  Kak
JBYXOCHOBHOM, aKpWJIOBOM KHUCJIOTHI KaK HEIMpeAesIbHOM, OCH30MHON KHUCIOTHI
KaK apOMaTU4YeCKOM).

[InenkooOpa3yromue wmacia. 3aMeHa S>KMPOB B TEXHUKE HEMUILEBBIM
celpbeM. CHHTETHYECKHE MOIOIINE CPEACTBA.

MoiouHokucioe OpokeHHe TIIOKO3bl.  KHCIOMOJIOUHBIE  TPOAYKTHI.
CuniocoBanne kopMoB. HutpoBaHue nemntonossl. [Inpokcunms.

2.4. Asomcooeporcawue opeanuueckue coeounenus. Ilonumepwi

AvuHbl [lonstue 06 aMmuHax. AnndaTtuuecKkue aMuHbI, UX KiIaccupukamms
1 HOMEH-KJaTypa. AHWINH KaK opraHuyeckoe ocHoBaHue. [lonydyeHue anmiamHa
u3 HUTpoOeH3oa. [I[puMeHeHne aHMIMHA Ha OCHOBE CBOMCTB.

AMMHOKHCJIOTBIL. AMHHOKHUCIOTBI Kak aM(oTepHble TU(YHKIIMOHATHLHBIE
OpraHU4eCKue COCJIMHCHHS. XuMHYECKHE CBOMCTBA AMUHOKHCJIIOT:
B3aUMOJICHCTBUE C IIEJI0YaMH, KHUCJIO-TaMH M JpYr C Jpyrom (peakius
nonukoHAeHcanuu). IlentunHas cBs3b W nonunentuabl.  [IpuMeneHue
AMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

Beakn. IlepBuuHas, BTOpUYHas, TPETHUYHAS CTPYKTYphl  OCJIKOB.
XUMHUYECKHUE CBOMCTBAa OCJIKOB: TOpPEHHUE, JeHATypalus, TUIAPOJU3, IBETHHIC
peakiuu. buonorunueckue QyHKIMMU OCIKOB.

IMonumepsl. benku u monucaxapubl Kak OMOTIOIUMEPHI.

Ilinacrmacesl.  IlomyyeHue mnmoauMepoB peakUuend IOJIMMEpPU3aLUU U
MMOJTMKOH/ICHCAIIHH.

TepMonnacTuyHble M TEPMOPEAKTHMBHBIE IacTMacchl. IIpencraBurenu
I1acTMacc.

Bosiokna, ux xkiaaccupuxkanus. Ilomydenune BosIokOH. OTaenbHbIC
MPEICTABUTENIN XUMUYECKUX BOJIOKOH.

Jemoncmpayuu

BzaumoaeiicTBre aMMHUaKka U aHWJIMHA C COJITHOM KMCIIOTOM.

Peakius anmnrHa ¢ GpOMHON BOJIOMN.

JlokazaTenbCTBO  Hamuuus (PYHKIMOHAJIBHBIX TPYHIl B  pacTBOpax
AMHUHOKHCJIOT.

PactBopeHue u ocaxxieHre OCIKOB.

LIBeTHBIE peakuu OENKOB.



["opeHne NTHYBETo Mepa U MEePCTIHON HUTH.

Jlabopamopnuvie onvimaol

PacTBopenue 6emkoB B BoJIE.

O6nHapyxeHue 0eJKOB B MOJIOKE M MSICHOM OYJIbOHE.

JleHatypalusi pacTBopa Oelika KypHHOTO SIiilla CIIUPTOM, PaCTBOPaMH COJICH
TSKEIIBIX METAIIJIOB U ITPH HarpEeBaHUU.

Ilpakmuueckue 3anamusn

Pemenne skcnieprMEHTANBHBIX 3a7a4 Ha HICHTH(PUKAIUIO OPTaHUYECKUX
COCIMHEHU.

Pacnio3HaBaHue miiacTMacc U BOJIOKOH.

Ilpoghunvnvie u npogpeccuonanvno 3nauumvie r1eMeHmMbl COOEPHCAHUAA.
AMuHOKanpoHOBass KucjioTa. KampoH Kak MpeacTaBUTENh MOJUAMUIHBIX
BOJIOKOH.  Mcmonp3oBaHue  ruaposim3a OEIKOB B IPOMBIIUICHHOCTH.
[TonmuBUHUIXTOPHU]T, MOJIUTETPAPTOPITUIICH (Tedmon).
denonopopmanbaeruaapie miacTMaccel. Lemmymouna. ITlpomsliieHHOE MPOU3-
BOJICTBO XUMHUYECKUX BOJIOKOH.

Tembl pedepaToB (IOKIAIOB),
WHIUBUYaJIbHBIX IPOCKTOB

* BHOTEXHONOTHUA U T€HHAsA UHXKEHEPUs — TexHoJiornun X XI Beka.

* HanorexHonoruss kak NPUOPUTETHOE HANPABICHUE PAa3BUTHS HAYKH U
npousBoacTBa B Poccuiickon denepanuu.

» CoBpeMeHHbIE METObl 00e33apaKUBAHUS BOJIBI.

* ANIOTpONHUS METAILIOB.

* JKuznpb u gesrenbHocTh J|.M.MeHaeneena.

» «llepuonnueckomy 3akoHy OyAyIllee HE TPO3UT PA3PYIICHUEM. . . »

* Cunre3 114-ro snementa — TpuyM@ pocCUNCKUX (HU3UKOB-SIEPIIUKOB.

* H3otomsl Bogopoa.

* Hcnosb3oBaHUE paiMOAKTUBHBIX U30TOTIOB B TEXHUYECKUX LETAX.

* PeHTreHOBCKOE M3YYEHUE U €r0 UCIOIb30BAHUE B TEXHUKE U METULIMHE.

* IlnazmMa — 4yeTBEpTOE COCTOSIHUE BEIIECTBA.

* AMopdHBIe BelllecTBa B MPUPOE, TEXHUKE, OBITY.

 OxpaHa OKpYyXKaloleil cpeabl OT XUMHUYECKOTO  3arpsi3HEHUA.
KonndecTBeHHBIE XapaKTEPUCTUKU 3arPSI3HEHUS] OKPYKAIOIIEH CPEIbl.

» Ilpumenenue TBep0TO M razo06pazHoro okcuaa yriaepoaa (IV).

* 3amura 030HOBOI'0 YKpaHa OT XUMUYECKOT0 3arps3HECHMUSL.

* I'pybonucnepcHbie CHCTEMBI, UX KiIacCU(PUKAIUS U HCIOJIb30BAaHHE B
po¢eCCUOHATILHON JIeSITEIIbHOCTH.

* KocMetnueckue remnm.

* [IpumeHeHue CyCleH3Ul U SMYJIbCUN B CTPOUTEIBCTBE.

» MuHepalbl ¥ TOPHBIE TOPOBI KAK OCHOBA JIMTOC(EPHI.

* PactBOpHI BOKpYT Hac. TuIbl pacTBOPOB.

* Bopaa kak peareHT u cpea Jj1s XMMHUUECKOTOo Tpolecca.

* Kuszsb u gedarensHocth C.AppeHuyca.

* Bxiiag oTE€YECTBEHHBIX YUEHBIX B Pa3BUTHUE TEOPUU DICKTPOIUTUUYECKOU

JUCCOUAaH.



* VYcTpaHeHHE )KECTKOCTH BOJbI HA TPOMBIIIJIEHHBIX NPEANPUATHSIX.

» CepHas KMCIIOTa — «XJ1€0 XMMHUYECKON MPOMBIIUIEHHOCTHY.

e Hcnosnbp30BaHHE MUHEPAIBHBIX KHUCIOT Ha MPEANPUATUAX Pa3IUIHOTO
npodus.

* OKcuIpl U CONIM KaK CTPOUTENbHBIE MAaTEPUATIBI.

* Hcropus rurmca.

* [loBapeHHas cOib KaKk XUMUUYECKOE CHIPBE.

* MHuoronukuii kapOOHAT Kajblusi: B MPUPOJIEC, B MPOMBIIIJIEHHOCTH, B

Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHOE€ MOJIEIMPOBAHNE XUMUYECKUX MTPOLIECCOB.

* DJEKTPOJU3 PACTBOPOB JICKTPOIUTOB.

* DJEKTPOJIN3 PaCIJIABOB 3JIEKTPOJIUTOB.

* Ilpaktuueckoe MIPUMEHEHHUE AJIEKTPOJIU3a;: paduHUpOBaHUE,
rajabBaHOIIACTHKA, TAJIbBAHOCTETHS.

* Hcropus nonaydeHus ¥ MpOU3BOACTBA aTIOMUHUS.

* DIEKTPOJUTUYECKOE TOJyUeHHE U paUHUPOBAHUE ME/TH.

* Xusnb u gesrenbHOCTh 1. [[BH.

* Ponp METAJUIOB B HWCTOPUU YEJIOBEYECKOM IMBUIM3anuu. Hcropus
OT€YECTBEHHONW YepHOW MeTautyprud. COBpPEMEHHOE METaJUIypruueckoe
MPOU3BOJICTBO.

* Hcropuss OT€YEeCTBEHHOW ULBETHOM MeETAIypruu. Posib MeTaiuioB u
CIUIABOB B HAYYHO-TEXHUYECKOM IIPOTPECCE.

» Koppo3us MeTamioB U crmocoObl 3alUThl OT KOPPO3UH.

» WuepTHbIe niaKn 6J1aropoIHBIE Ta3kl.

* Posxparoniye cojii — TaJOr€HBbI.

* Hcropus miBeqCKOM CIIUYKMU.

* Hcropusi BOSHUKHOBEHHUS U Pa3BUTUSI OPTAHUYECKON XHUMUH.

* Kusznb u gearensHoctb A.M.bytieposa.

* ButanusMm u ero kpax.

* Posib OTEYECTBEHHBIX YYEHBIX B CTAHOBICHHM W Pa3BUTUU MHUPOBOU
OPraHN4YEeCKON XHUMUH.

* CoBpeMEHHBIE MPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHMUSL.

* DKOJOTMYECKHUE aCTIEKThI UCIIOIB30BAHUS YIIIEBOAOPOIHOTO CHIPHSI.

¢ DKOHOMMYECKHE aCMEKThl MEXIYHAPOJHOTO COTPYIHMYECTBA IO
HCTIOJIb30BAHUIO YTJIEBOJOPOIHOTO CHIPHA.

* Hcropust OTKphITUS U pa3pabOTKH Tra30BbIX U HEPTIHBIX MECTOPOKICHUM
B Pocculickoit @enepannu.

* XUMHS YTIEBOJOPOTHOTO CHIPhs U MOsI Oy yiast mpodeccus.

* YTIIEBOJIOPOJHOE TOIJIUBO, €EM0 BUAbI U HA3HAYCHHUE.

* CuHTETHYECKHE KaydyyKU: HCTOPHUS, MHOTOOOpa3ue U MepPCIEeKTUBHI.

* Pe3MHOTEXHUYECKOE MPOU3BOACTBO U €r0 POJIb B HAYUYHO-TEXHHUYECKOM
nporpecce.

* (CBapoyHOE MPOU3BOJICTBO U POJIb XUMHUHU YTII€BOJIOPOIOB B HEM.

* Hepts ®m ee TpaHCHIOPTHpPOBKA KaK OCHOBAa B3aWMOBBIT'OJIHOTO
MEXIYHAPOIHOTO COTPYAHAYECTBA.



TEMATHUYECKOE INTAHUPOBAHUE

[Tpu peanuzanuu conepxanus o01e00pa3zoBaTeIbHON yueOHOU

nuctuuIuinebl «Xumusi» B npenenax ocBoenust OITOII CITO nHa 6a3e
OCHOBHOTO 00111eT0 00pa30BaHUs C MOJYYCHU-EM CPEIHETO OOIIETro
obpazopanus (IITIKPC, I[ITICC3) makcumanbHas yueOHasi Harpy3Kka

06yqa10m14xc51 COCTAaBJIACT:

* o mnpodeccusim CIIO Texuuueckoro mnpoduis npodheccuoHaTLHOTO
oOpa3zoBanus — 171 yac, U3 HuUX aynutopHas (oOsi3aTenbHas) Harpy3ka
oOydaromuxcs, BKIOYas JabopaTopHbIe
3aHATUA, — 114 dYacoB; BHeayJAMTOpHAs CaMOCTOSATENbHAs padoTa

CTYJEHTOB — 57 4acos;

OIIBITBI W IPAKTUYCCKHUC

IIprMepHBIN TeMaTUYECKUN TUIaH

Buj yueOHol padoThI

KoJsinyecTBO 4acoB

AynurtopHnblie 3anaTus. Coaep:kanue

o0y4yeHus IIpodeccun CIIO

Beenenue 2
1. O0mas 1 HeOpraHu4vecKasi XuMHs 70
1.1. OcHOBHBIEC IOHATHS U 3aKOHBI 6
1.2. Ilepnoanueckuii 3aKOH U 8
[Tepuoanyeckast cucTeMa XUMUYECKUX
3JIEMEHTOB
J.1.MenneneeBa u CTpOCHUE aTOMAa
1.3. CtpoeHue BemiecTBa 10
1.4. Bona. PacTBopsI. 8
DIIEKTPOIUTHYECKAS

ccoanys
1.5. Knnaccudukanus HeopraHu4eCcKux 12
COCIMHEHUHN U UX CBOMCTBA
1.6. Xumuueckue peakuu 14
1.7. MeTanibl 1 HEMETaJIIbI 12
2. Opranuyveckasi XuMusl 42
2.1. OcHOBHBIE NOHATHUS OPTaHUYECKOMN 8




XUMUAHA
Y TEOPUS CTPOEHUSI OPTraHUYECKUX
COEIUHEHUN

2.2. YT1ieBoAOPObl U UX IPUPOAHBIE

WCTOYHUKHU 12
2.3. Kucnopoacoaepxaiiue
OpPraHUYECKUE 10
COCIMHEHHUSI
12

2.4. Azotconepxaniyue OpraHnuecKme
coenuHenus. [lonnmepsl

Hroro 114

BHeaynuTopHasi caMocTosiTeIbHAsA padoTa

[TonroroBka BBICTYIUICHUH MO
3aJaHHBIM T€MaM, JIOKJIag0B,
pedeparos, 3cce, UHAUBUIYATBHOTO
MPOEKTA C UCTIOJIb30BAHUEM
MH()OPMAIIMOHHBIX TEXHOJIOTUHN U JIP.

57

Ilpomesrccymounaa ammecmayus 6 popme oughgpepenuuposannozo

3auema

Bcero
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XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHO AESTEJILHOCTU
CTYJEHTOB

Copnep:xanue 00ydeHus XapakTepuCTHKA OCHOBHBIX BH/I0B
NesiITeJIbHOCTH CTY/JA€HTOB
(Ha ypoBHe y4eOHBIX A€l CTBHII)

Bakneiimue xumMudeckue | YMEHHUE JaBaTh ONPEACIICHUE U ONIEPUPOBATH
NOHATHA CJIEIYIOUIUMU XUMUYECKUMU MTOHSATUSMU
BEIIIECTBO, XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAs U
MOJIEKYJISIpHAsi MacChl, HOH, aJUIOTPOIHS,
U30TOIbl, XUMUYECKas CBSI3b,
ANEKTPOOTPULIATETLHOCTD, BAJICHTHOCTD,
CTeNeHb OKHCIICHHSI, MOJIb, MOJIIpHAsI Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSI, PACTBOPBI, FJIEKTPOJIUT U
HEAJIEKTPOIUT, JIEKTPOIUTHYECKAS
JUCCOLIMALINS, OKHCIIUTEIb U BOCCTAHOBUTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHUE, TETJIOBOM
s eKT peakiuu, CKOpOCTh XUMHUUECKOI
peakiuy, KaTajiu3, XMMUYeCKOe paBHOBECHE,
yIIAepOAHBIN cKeneT, PyHKIMOHAIbHAs IPYIINa,
M30Mepusi, TOMOJIOTUSI

OcCHOBHBIE 3aKOHBI DopMyIUPOBAHUE 3AKOHOB COXPAHEHUS MaCChI
XHMHUH BEIIIECCTB M MOCTOSHCTBA COCTaBa BEIICCTB.
VYcTraHoBKa MPUUMHHO-CIICACTBEHHOM CBSI3U
MEXY COJIepKaHUEM
ATHX 3aKOHOB M HAITMCAHHUEM XMMHUUYECKHX
dbopmyn 1 ypaBHEHUH.
YcTraHoBKa 3BOJTIOIMOHHON CYIIIHOCTH
MEH/IEJIEEBCKOU U COBPEMEHHOM
($hopMYyIHPOBOK MEPUOIUUECKOTO 3aKOHA
JI.M.Menneneena.
OO0BbsicHeHnEe (HU3UIECKOTO CMBIC]IA CUMBOJIMKU
MEPUOANIECCKON TAOIHUITBI XUMHUYECKUX
anemenToB J|.1.MenneneeBa (HOMEepoB
3JIEMEHTa, Mepruoa, TPYMIbl) U YCTAHOBKA
MIPUYUHHO-CJICJICTBEHHOMN CBSI3U MEXKIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMHU
W3MEHCHHUS CBOMCTB DJIEMEHTOB U
00pa3oBaHHBIX UMH BEIIECTB B IEPHOIaX
U rpynnax.
XapakTepucTUKa 3J1EMEHTOB MAJIbIX U
OOJIBIIIUX TIEPUOJIOB 10 UX TMOJIOKEHUIO B
ITepuonnueckoi cucreme JI.M1.Menneneena

OCHOBHbBIE TEOPUU XHMHHM | YCTaHOBKA 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
BEIIECTB OT CTPOEHUSI aTOMOB 00pa3yIOIINX UX
XUMHYECKUX IJIEMEHTOB.




XapaKTeprUCTUKA BaXKHEUILINX TUIIOB
XUMHUYECKUX CBSI3EH U OTHOCUTEIBLHOCTH 3TOU
THUIIOJIOTHH.

OO0BscHEeHNE 3aBUCUMOCTH CBOMCTB BEILECTB OT
HX COCTaBa U CTPOCHUSI KPUCTALUIMYECKUAX
PELIETOK.

DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
AJICKTPOIUTHYECKON TUCCOLIMALINU U
XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUM.

DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
COCJIMHECHUM U XapaKTEPUCTUKA B CBETE ATOMN
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIMHEHUN

Baxxueiiiue BemecTBa
U MaTepuaJIbl

XapakTepHuCcTUKa COCTaBa, CTPOCHHUS, CBOMCTB,
MIOJIYYCHHSI ¥ IPUMCHCHHS BaXKHCHIITMX
metamioB (IA u Il A rpynn, anmomMunus, xene3a
U UX COCIMHCHU.

XapakTepuCcTUKa COCTaBa, CTPOCHHMS, CBOMCTB,
MIOJIYYCHHSI ¥ IPUMCHCHHS BaXKHCHIIIMX
nemerasioB (VIII A, VIIA, VIA rpynm, a
Takoke azota u pocdopa, yriaepoaa u KpeMHUS,
BOJIOPO/Ia) U UX COCTMHECHUH.
XapakTepHuCcTUKa COCTaBa, CTPOCHHUS, CBOMCTB,
MIOJIYYCHHSI ¥ IPUMCHCHHS BaXKHCHIITMX
KJIACCOB YTJIEBOJAOPOAOB (JIKAHOB,
[IUKJIOATIKAHOB, AJIKEHOB, aJIKNHOB, aPEHOB) U
WX HauboJiee 3HAYUMBIX B
HapOJHOXO3SIMCTBEHHOM TLJIaHE
IIPEICTABUTEIIEH.

AnHanorndyHas XapaKTepHUCTHKa BaKHEHIIMX
MpeACTaBUTEIICH IPYTUX KJIACCOB
OpraHWYECKUX COCIMHCHUN: METaHOJa U
ATAHOJIA, CJIIOKHBIX Y(PUPOB, )KUPOB, MBI,
anpaeruaoB ((popmManbaeruaoB u
aleTaybAeTHAa), KETOHOB (alleTOHA),
KapOOHOBBIX KUCIIOT (YKCYCHOM KUCIIOTHI,
MOHOCaXapua0B (TJTIOKO3bI), THUCaXapuI0B
(caxapo3bl), moJiMcaxapua0B (Kpaxmasa u
1EJUTIOJI03b1 ), aHWJIMHA, aMUHOKHCIIOT, OCJIKOB,
HMCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH,
Kay4yKOB, IJIACTMaccC

XUMHUYECKNH A3BIK
M CUMBOJINKA

Hcnonb3oBanue B yueOHOM U
1po(heCCUOHATIBHON JeATEIBHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKHU.
HazBanue n3y4eHHBIX BEIIECTB 1O




TPUBHUAIILHOW WJIM MEXKIYHAPOIHOU
HOMEHKJIATYpE U OTPa)KEHUE COCTaBA 3THX
COCIMHEHUN C MOMOIIBI0 XUMHUYECKUX (HDOPMYII.
OTpakeHne XUMHYECKUX MPOLIECCOB C
MOMOIIbI0 YPABHEHU XUMUYECKUX PEAKIUM

XuMHYeCKHe peakiuuu

OObsicHeHuE CYLIHOCTH XUMHYECKUX
npoueccoB. Knaccudukanus

XUMHYECKUX  peakuuid MO0  pas3InyHbIM
MpU3HAKAM: YUCITY U COCTaBY

MPOJAYKTOB U PEAreHTOB, TEIJIOBOMY 3(dekTy,
HarpaBJieHH10, (asze,

HaJIMYMIO KaTajJu3aTopa, U3MEHEHUIO CTeneHel
OKHUCJICHHS AIIEMEHTOB, o0Opa3yromux
BELIECTBA.

VYcTaHoBKa NpU3HAKOB OOLIET0 U Pa3IMYHOTO B
TUIIOJIOTHH PeaKIuil

JUIsl HEOPTAaHUYECKON U OpraHU4eCKOM XUMHUHU.
Knaccudunmkanus BemecTs U MPOLECCOB C
TOYKH 3PEHHS OKHUCIEHUS-BOCCTAHOBJICHUS.
CocTtaBneHne ypaBHEHUN peakInil

C TIOMOUIBIO METO/1a 3JIEKTPOHHOTr0 OajaHca.
OObsicHeHuE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOU peakuuu u MOJIOKEHUS
XUMHYECKOTO PABHOBECUS OT  PA3IUYHBIX
(dakTopoB

XUMHUYECKUI IKCIIEPUMEHT

BrinmoHeHe XMMHUYECKOTO OKCIICPUMCHTA B
II0JIHOM COOTBCTCTBHU
C IIpaBUJIaMH 0€e30IMacHOCTH.




HaGmonenue, ¢pukcarus u onvcanue
pe3yabTaTOB MPOBEICHHOTO YKCIIEPUMEHTA

Xumnueckasi uHpopmanus

[IpoBeneHue caMOCTOSITETLHOTO TIOMCKA
XUMHAYECKON HH(pOpMaiu

C MCTIOJIb30BAHUEM PA3TMYHBIX HICTOYHUKOB
(Hay4IHO-TIONYJISIPHBIX M3/IaHUH,
KOMIIBIOTEPHBIX 043 JaHHBIX, PECYPCOB
Wurepnera).

Hcnonp30BaHNEe KOMITBIOTEPHBIX TEXHOJIOT U
1st 00pabOTKU U Mepeadyd XUMUYECKOU
uHGOpPMAITUH U €€ TIPEIICTABICHUS B
pa3nuYHbIX opMax

PacueTnl 10 XUMHYECKHM
DopMmyJaM M YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXKTy KAUeCTBEHHOM
1 KOJIMYECTBCHHON CTOPOHAMHU XMMHUYECKUX
OOBEKTOB U MPOIIECCOB.

Pemenue pacueTHbIX 3a/1a4 IO XUMHUYECKAM
dbopmyniaMm ¥ ypaBHEHUSAM




YYEBHO-METOANYECKOE

N MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
[TPOI'PAMMBI YUEBHOM JTUCITUTIIMHBI « XUMUS»

OcBoeHue mnporpaMMbl y4yeOHOM IUCHUIUIMHBI «XUMUS» MPEanoiaract
HaJU4ue B MPOQECCHOHATbHON 00pa30BaTEIbHOM OpraHu3aliy, peaau3yrouen
o0pa3oBaTelbHyI0 NPOrpaMMy CpeIHEero oOuiero oOpa3oBaHUsA B IMpefenax
ocBoenus OIIOII CIIO na 6a3e ocHOB-HOro o06iiero oOpa3oBaHus, KaOWHETa
XUMHHM C JabopaTopuedl W 1aOOpaHTCKOM KOMHATOW, B KOTOPOM  HMeEETcs
BO3MOXHOCTh 00€CreYnTh CBOOOIHBIN gocTyn B HTEpHET BO Bpemsi y4eOHOTO
3aHATHS U B TIEPUOJ] BHEYUYEOHOM ESITEIbHOCTH 00yYarOIINXCS.

[lomemienre kabMHETa JTOJDKHO YIOBIETBOPATH TpeboBaHusiM CaHHUTapHO-
sanuAeMuoIoruyeckux npasui u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u O6bITh
OCHAILIEHO TUIIOBBIM O0OpY/JIOBaHHEM, YKA3aHHBIM B HACTOSAILIUX TPEOOBAHUSIX, B
TOM YHCJIE CHEIUATU3UPOBAHHON y4eOHOM MeOenbio M cpeicTBaMu OOydeHHs,
JOCTaTOYHBIMU ISl BBINIOJIHEHUS TpeOOBaHUN K YPOBHIO MOATOTOBKHU
oOygarommuxcsl.

B xabuneTe M0DKHO OBITH MYJIBTUMEAHIHOE 00OpYAOBaHUE, TTOCPEICTBOM
KOTOPOTO YYaCTHUKH 00pa30BaTeNbHOrO Ipollecca MOTYT HPOCMaTpUBaTh
BU3yallbHYl0  MH(pOpManMi0O MO  XUMHHM,  CO3[aBaTb  IPE3EHTalluH,
BUJI€OMATEPUAIIbl U T.I1.

B cocTaB yueOHO-METOAUUECKOT0 U MaTepUaIbHO-TEXHUYECKOTO
OCHAILIEHUs KaOMHETa XUMUU BXOJIAT:

* MHOro()yHKIHOHAJIbHBIN KOMIUIEKC MPenojaBaTes;

* HaTypajbHble 0OBEKThI, MOAEIH, IPUOOPHI U HAOOPHI 1JIs1 TOCTAHOBKHU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;

* TI€YaTHbBIE U IKPAHHO-3BYKOBBIE CPEJCTBA OOYUCHHUS;

* CpelCTBa HOBBIX MH(POPMALMOHHBIX TEXHOJIOTUA;

* PEaKTHUBBI;

* TEpPEeYHU OCHOBHOW U JOTOJHUTEIBHONW YUeOHON JTUTEpaTyPHhI;

* BCIIOMOTaTeIbHOE 000PYIOBaHHE U UHCTPYKIUU;

* OubnmoteuHbIt PoH/I.

BOubnnoreunslit ¢GoHA BXOAAT Y4YEOHUKH U y4eOHO-METOJIUYECKUE
koMIUIeKTh (YMK), pekoMeH10BaHHbIE UK JOMYIIEHHBIE JIs UCTIOJIb30BaHMS B
npoecCHOoHaNbHBIX  00pa3oBaTENbHBIX  OpraHU3ALMSIX, peanu3yronmx
o0Opa3oBaTelbHYI0 NPOrpaMMy CpEIHEro oO0mero o0Opa3oBaHUs B Ipejaeliax
ocBoenust OIIOIT CITO nHa 6a3e oCHOBHOTO 0011IeTO 00pa30BaHUSI.

bubnuoreunslit GOH MOKET OBITH TOMOJHEH XUMUUYECKOW SHIIMKIIONIEIUEH,
CIIPAaBOYHUKAMM, KHUTAMU JJIs1 YTEHUS 110 XUMUHU.



Brnponecce ocBoeHuss mnporpaMmbl  y4eOHOM JHUCHMIUIUHBI  «XHUMHUSD»
CTYJIEHTHl JOJKHBI MMETh BO3MOXKHOCTb JOCTYNa K AJIEKTPOHHBIM Y4eOHBIM
MarepuajiaMm Mo XMMHUHU, UMEIOUUMCS B CBOOOJHOM JOCTyIe B ceTu MHTepHer
(3MEeKTpOHHBIM KHUTaM, MPAKTUKyMaM, TecTam, Marepuaiam EI'D u np.).



PEKOMEHIAYEMAA JIMTEPATYPA

s cTyeHTOB

Tabpuenan  O.C., Ocmpoymos H.I. Xumus gas1 npodeccuii u
CHEIMATBFHOCTEH TEXHUYECKOTO MPOPWIA: YU4eOHHWK ISl CTYH. YUPEKICHUH
cpen. npod. oopazoBanus. — M., 2014.

Tabpuenan O.C., Ocmpoymos U.I'., Ocmpoymosa E.E. u op. Xumus s
npodeccuil U CrenuanbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(HiIs: yUeOHHUK s
CTYy/I. YUpeXKJIeHU cpel. npod. odpazoBanus. — M., 2014.

Tabpuensn O. C., Ocmpoymos M. [I. Xumus s mpodeccuil u
CTHEIMATBFHOCTEH COLMATHHO-DKOHOMUYECKOTO W TYMAaHHTApHOTO MpouiIei:
Y4EOHUK JIJISl CTY[. yupexaeHui cpea. npod. oOpazosanus. — M., 2014.

Tabpuenan O.C., Ocmpoymos HU.I'., Cnaoxos C.A., Hopogeesa H.M.
[TpakTukyM: y4eb. mocobue s CTyI. yUpexkaeHu cpea. npod. odpazoBaHus.
— M., 2014.

Tabpuenan O.C., Ocmpoymos U.I., Cnaokos C.A. Xumus: mocodue s
noaroroBku k EI'D: yueb. mocobue Iis CTyHd. YUPEXKICHHH cped. mpod.
oOpazoBanus. — M., 2014.

L'abpuenan O.C., Jlvicosa 'l Xumuda. TecTbl, 3aJjauil U YNPaAXKHEHUS:
yue0. mocodue st CTy. yupexaeHuii cpe. mpod. odpazopanus. — M., 2014.

Epoxun FO.M., Kosanesa U.b. Xumus nns npodeccuil u crenuaibHOCTEN
TEXHUYECKOTO W €CTECTBEHHO-HAyyHOro mpoduiei: y4eOHHK i CTY.
yupexaenuit cpesl. npod. odpazosanus. — M., 2014.

Epoxun FO.M. Xumusi: 3agaun U ynpaxHeHus: yued. mocodue s CTy/I.
yupexaenuit cpesl. npod. odpazosanus. — M., 2014.

Epoxun IO.M. CO0pHUK TECTOBBIX 3aJJaHU MO0 XUMHU: yuel. nmocooue s
CTYy/I. YUpeXKIeHUM cpel. npod. obpazoBanus. — M., 2014.

Epoxun FO.M., Kosanesa U.b. Xumus nis npodeccuil U cnenuaibHOCTEN
TEXHUYECKOTO TPOPMISL. DIEKTPOHHBIH YIeOHO-METOINISCKUN KOMILIEKC. —
M., 2014.

Cnaoxos C. A., Ocmpoymos HU.I., I'abpuensn O.C., Jlykvanosa H.H.
Xumug pns npodeccuil M CHENUAIbHOCTEH  TEXHMYECKOro  MpOQuIIs.
DNEeKTpOHHOE MpWIOKEHUE (PIEKTPOHHOE Y4YeOHOe u3-laHue) g CTYA.
yupexaenuit cpesl. npod. odpazosanus. — M., 2014.

I[JISI MpCrogaBaTeid

@Oenepanbublii 3akoH OoT 29.11.2012 Ne 273-®3 «O6 oOpa3zoBaHuU B
Poccuiickoit ®enepauun». Ilpukaz MunucrepctBa o6pa3zoBaHusi U Hayku PO
or 17.05.2012 No 413 «O6 ytBepxaeHuu ¢GeaepalbHOr0 TroCyAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHero (MOJIHOT0) 00IIero 00-

pa3oBaHUD.

[Ipuka3 Munucrepcta oopasoanus U Hayku PD ot 29.12.2014 Ne 1645
«O BHecenuu usmeHenuit B [Ipuka3 Munucrtepcrtsa oopasoBanust u Hayku PD



or 17.05.2012 Ne 413 “O06 ytBepxkaeHuu (eaepajbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeHEro (MOJHOTO) 001Iero 00pa3oBaHus” .

[Tucemo [lemaprameHTa rocy1apcTBEHHOM MONMTHKHU B chepe MOATOTOBKH
pabouux kagpoB u IO MwunoOGpnayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHaaImm mo opraHu3aiuy NOJyYCHHs CPETHETr0 00IIero oopa3oBaHus B
npeaenax OCBOEHHUS o0pa3oBaTEIbHBIX IPOrpaMm CPEIHETO
npodeccuoHabHOrO0 00pa3oBaHusl Ha 6a3e OCHOBHOIO 00IIero 0O0pa3oBaHUS C
y4eToM TpeOOBaHWH (enepanbHBIX T'OCYAapCTBCHHBIX 00pa30BaTEIIbHBIX
CTaHJApTOB H IOJIy4aeMOW TMPOPECCUU WIM CHEIUATBHOCTH CPEIHETO
podecCHOHaTBLHOTO 00pa30BaAHUSY.

Tabpuenan O.C., Jlvicosa I'.I. Xumusi: KHUTA JJIs1 TIperiofaBaTes: yueo.-
MeToJ1. mocodue. — M., 2012.

l'abpuenan O. C. u Op. Xumus nans npodeccuid M CrenuagIbHOCTEH
TEXHUYECKOro Npoduist (3IEKTPOHHOE MPUITIOKEHUE).
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www. enauki.ru (MHTEpHET-U3AaHHUE IJIs1 yUnuTeaen
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