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PaGouas nmporpamma paspaboraHa B COOTBETCTBHH ¢ «PexoMeHIanusMu 1o pean3aiuu
00pa30BaTeNbHON MPOTrpaMMBI CPEIHETO (ITOJIHOTO) 001Iero oopa3oBaHusi B 00pa3oBaTeIbHBIX
YUPEXKIECHUSX CPEAHETO MPo(ecCHOHATEHOTO 00Pa30BaHUs B COOTBETCTBUU C (peiepalbHBIM
0a3uCHBIM yueOHBIM IUIAHOM M PUMEPHBIMH YUeOHBIMHU IJIAHAMHU JIJIs1 00pa30BaTEIbHBIX
yupexaenuii Poccutickort @eaepanuu, peaau3yromux IporpaMMbl 001Iero 00pa3oBaHus»
nucbMo JlernapramenTa rocyJapcTBEHHOW MOJIMTUKU U HOPMATUBHO-TIPABOBOTO PETyJIUPOBAHUS
B cdepe oOpasoBanuss MwunoOpHaykum Poccum ot 29.05.2007 Ne 03-1180 denepanbHbiid
KOMIIOHEHT ctanaapra 1089 B pen. ot 31.01.2012r., nucemo JlenapraMeHTa rocy1apCcTBEHHOM
MOJIMTUKHU B cepe MoAroToBku padounx kaapoB u IO MwunoOpuayku Poccum ot 17.03.15 1.

Ne 06-259

Opranuzanus- pazpadotuuk ['ocynapcTBeHHOE OFOKETHOE TTPOPECCHOHAIBHOE
oOpa3oBaTenbHOE yupexaeHne «I yCHHOO3epCKH SHEPTETUICCKHI TEXHIUKYM))

r. I'ycnnoo3epck

Pa3zpaboruuk:

Cob6oineBa TaTpsiHa AHApEeBHa, IpenoiaBaTeb
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HOACHUTEJIBHA 3AIINCKA

[Iporpamma  oOmieoOpa3zoBaTenbHOM  y4eOHOM — AUCHUIUIMHBI  «XUMHS»
IpelHa3HaueHa JUIsl HU3Y4YeHHMs] XHMHM B NPO(ECCHOHAIBHBIX 00pa30BaTENIbHbIX
opranmzanusix CIIO, peanusyronmx o0pa3oBaTeIbHYIO MPOrpaMMy CPEAHETO OOIIEro
oOpa3zoBaHusi B Mpejenax OCBOCHUS OCHOBHOM MpodeccHoHaNIbHON o0pa3oBaTelbHOU
nporpamMbl CITO (OIIOII CIIO) Ha ©6a3e ocHOBHOro oomero oOpa3oBaHUs NpHU
MOJIOTOBKE KBATU(PUIMPOBAHHBIX paO0UYUX, CIYKAIIUX, CIEIHUATIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero oOiero
o0pa3oBaHusi, MPEIbSABISIEMBbIX K CTPYKTYpE, COJIEPKAHHIO M pe3yJbTaTaM OCBOCHUS
y4eOHOW JUCHUIUIMHBI «XUMHUS», U B COOTBETCTBUM C PekoMeHIanmusMu 10
OpraHu3aliy TIOJNYYEHUsS CpeJaHero ooOImero o0pa3oBaHUS B TMpejesiax OCBOCHUS
0o0pa3oBaTeNbHBIX MPOTpaMM CpeHero mnpodecCHOHANBHOTO Oo0pa3oBaHUs Ha 0aze
OCHOBHOTO  oOmiero  oOpazoBaHusi ¢  ydeToM  TpeOoBaHHMH  (eaepalbHBIX
rOCYAapCTBEHHBIX 00pa3oBaTeIbHBIX CTAHIAPTOB M IMOJIydaeMoW mpodeccun WiIn
CIIEUATIBHOCTU CpEeAHEro mpodeccuoHanbHOTO oOpazoBaHus (mucbmo JlemaprameHTa
TrOCYAapCTBEHHON TMOJUTHUKKM B cdepe MOAroToBKM pabounx kaapoB u IO
MunoOpHayku Poccun ot 17.03.2015 Ne 06-259, denepanbHblii KOMIOHEHT CTaHAapTa
1089 B pen. ot 31.01.2012

CopepxaHue mporpaMMbl «XHMHs» HANpaBIE€HO HA JOCTHXKEHHE CIEAYIOIINUX

LeJei:

. dbopmupoBaHHE y OOydYarOIIMXCS yMEHHUS OICHWBATh 3HAYUMOCTH
XHUMHUYECKOTr0 3HAHUS JJII KaXKJIOT0 YeJIOBEKa;

. dbopmupoBaHUEe y OO0YYAIOIMIUXCS IEJIOCTHOTO TMPEJCTABICHUS O MHUPE U

pOJIM XMMHUHU B CO3JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA; YMEHHUS
OOBSCHATh OOBEKTHI M TMPOIECCHl OKPYKAIOMIEH NEeHCTBUTEIBHOCTH - TMPUPOTHOM,
COLMAJIBHOM, KYJbTYPHOW, TEXHUYECKON CpEelbl, - UCMHOJIBb3YS I 3TOr0 XUMHUYECKHE
3HAHMUS;

. pa3BUTHE y OOy4YalIIMXCs YMEHHMM pa3nuuath (akThl W OILICHKH,
CPaBHUBATh OILICHOYHBIC BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMH OLEHOK U CBS3b
KPUTEPUEB C OMNpPEeACTIEHHON CHUCTEMOW IEHHOCTEH, (HopMynnpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3HIIHIO;

. npuoOpeTeHrne OO0y4yalolMMUCSA OIbITa Pa3HOOOPAa3HOW JAESITEeNbHOCTH,
ONbITA TO3HAHUS W CAMOINO3HAHUS; KIFOUEBBIX HABBIKOB, MMEIOLIMX YHUBEPCAIbHOE
3HAUEHUE ISl PA3IMYHBIX BUIOB JIEATEILHOCTU (HaBBIKOB pEUICHUs MPOOIeM, IPUHATHUS
pelieHnid, moucka, aHaauza u o0paboTku MH(OpPMAIMK, KOMMYHUKATUBHBIX HaBBIKOB,
HABbIKOB M3MEPEHUI, HABBIKOB COTPYAHHUYECTBA, HABBIKOB 0€30MacHOro OOpalieHHs C
BELIECTBAMU B TTOBCETHEBHOM KU3HN).
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B mporpamMmy BKIIOYEHO COJEp)KaHHME, HAMpaBIeHHOE Ha (OPMUPOBAHUE Y
CTY/ICHTOB KOMIIETEHIUM, HE00X0auMBIX Juist kauecTBeHHOTo ocBoeHust OIIOII CITO na
0a3e OCHOBHOTO 00111eT0 00pa30BaHUs C MOJYYEHHUEM CPETHEro o0Iero oopa3zoBaHus -
POrpaMMBl  TTOJTOTOBKM KBAJTM(UIIMPOBAHHBIX paboOYMX, CIyKalluX, MTPOTrPaMMbI
MOATOTOBKHM crierianucToB cpennero 3seHa (IITIKPC, IITICC3).

[Iporpamma yueOHOM AUCHUILIUHBI « XUMUS» SBISETCS OCHOBOM Uil pa3paboTku
pabouyux mporpaMM, B KOTOPBIX MpodeccHoHabHbIE 00pa3oBaTelbHbIE OpraHU3alluy,
peain3yromuye 00pa3oBaTeIbHYIO TMpPOrpaMMy cpeaHero oOmero oOpa3oBaHus B
npenenax ocoerust OIIOIT CITO Ha 6a3e ocHOBHOrO 00111er0o 00pa3oBaHus, YTOYHSIOT
coJiep>kaHKe yueOHOro MaTepHualia, Mociae0BaTeIbHOCTh €0 U3YUCHHsI, paclpeiesieHue
y4eOHBIX YacOB, TEMAaTHKy pedepaToB, BHUIABI CAMOCTOSATEIBHBIX pPaOOT, YIUTHIBAS
cnenmuuKy TpOrpaMM TIOJTOTOBKH KBATH(HUIIMPOBAHHBIX PA0OYMX, CIyKalUuX U
CIIEIUATIMCTOB CPEIHETO 3BE€HA, OCBAMBAEMOM MPO(ECCHH HIIH CTICIIHATBHOCTH.

[IporpamMma  MOMKET  HCIIOJNB30BATBCS  JIPYTUMH  TpodeccCHOHATbHBIMU
00pa3oBaTEIbHBIMU OPTraHU3ALUSIMH, PEATH3YIOIMMHA 00pa30BaTEIbHYIO MPOTPAMMy
cpeanero oodmero oopazosanus B npeaenax ocBoeHus OITOIT CITO na 6a3e oCHOBHOTO
obmrero oopazosanus (IITIKPC, TITIICC3).

OBIIASA XAPAKTEPUCTHUKA YUYEBHOM JUCIHUAIIINHBI
«XUMUSA»

XUMHS - 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHHH, O MX CBOHCTBax W
NPEBPAIECHUAX, O 3HAYCHUM XHMHUYCCKHX BCIIECTB, MAaTCPUAJIOB M TPOIECCOB B
MPAKTUICCKON JIEATEIPHOCTH YETIOBEKA.

Conepxxanne  00meoOpa3oBaTeIbHON  y4eOHOW  JMUCHMIUIMHBI  «XHMHS
HANPABJIICHO HAa YCBOCHHE OOYYAIONIMMHKCS OCHOBHBIX TOHSATHUN, 3aKOHOB M TEOpUi
XMMHH, Ha OBJAJICHUEC YMEHHUSIMH HAOII0JaTh XUMHYECKUE SIBIICHUS, MPOBOJIUTH
XUMHYECKHN IKCIEPUMEHT, MPOU3BOJUTH PAcU€Thl HA OCHOBE XHUMHYECKHX (OpMYyII
BEILIECTB U YPAaBHEHUI XUMUYECKUX PEAKLIUN.

B mporecce m3zydeHuss XUMHUH Yy OOYYarOMIMXCS Pa3BUBAIOTCS IMO3HABATEILHBIC
UHTEPECHl M WHTCIUICKTYaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTCIBHOM
NPHOOPETEHUsT 3HAHWUK IO XUMHUH B COOTBETCTBHUU C BO3HHUKAIOIIMMHU >KU3HCHHBIMU
npo0JIeMaMH, BOCIIMTHIBACTCS OEPEIKHOE OTHOMIECHUS K TIPUPOJIC, IOHUMAaHUE 3JI0POBOTO
oOpa3a KU3HH, HEOOXOAMMOCTH MPEAYIPEIKICHUS SBICHUNA, HAHOCSIIUX BPE 3JJ0POBBIO
U okpyxawined cpeae. OHM OCBaWBAlOT MPUEMBI T'PAMOTHOTO, OE30MaCHOTO
UCIIOJIb30BAHMSI XMUMHYECKMX BEIICCTB W MaTepuajoB, NPHUMEHICMBIX B OBITYy, B

CEJIbCKOM XO3SHCTBE M HA TPOU3BOJICTBE.

[Tpu cTpyKTypupOBaHUH COEpKaHUs 00I1e00pa30BaTENbHON YUeOHON AUCIUTUINHBL IS
npo¢eCCHOHAIBHBIX 00Pa30BaTENbHBIX OPraHU3AINN, PeATH3YIOIUX 00pa30BaTEIbHYIO
IporpaMMy CpeaHero oomero oopa3oBaHus B Ipeenax OCBOCHUS
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OIIOIl CIIO na ©0a3e OCHOBHOro oOHiEro oOpa3oBaHUs, Y4YUTHIBAJIACH
OOBEKTHBHASI PEATHHOCTh - HEOONBIION O00BEM YacoB, OTIYIICHHBIX Ha H3ydYeHHE
XVMHH, U CTPEMJICHHE MAaKCHUMaJIbHO COOTBETCTBOBAThH MAESIM PA3BUBAIOIIEr0 00ydeHUSI.
[ToaToMy TeopeTHyecKre BOMPOCHI MAaKCUMAJIbHO CMEHICHbl K Hayaly H3y4YeHUs
JTUCIUIUIMHBI, C TEM, YTOOBI MOCIeAYIOUUH (DaKTHUEeCKU MaTepHuas paccMaTpUBaICs Ha
OCHOBE M3Y4YEHHBIX TCOPHUH.

Peanuzanus e yKTUBHOTO MOIX0/a K U3YUSHUIO XUMHUH CTIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUYECKUX OIepaluii MBIIUICHUs], KaK aHajdu3 W CHUHTe3, 0000IIeHue u
KOHKpETHU3allks, CPAaBHEHUE U aHAJIOTHUSI, CUCTEMAaTH3aIUsl U KJIacCU(PUKALUA U JP.

W3ydyeHnne XuUMUM B MNPOQPECCHOHATIBHBIX O00pa30BaTENbHBIX OpraHU3AIUIX,
pealn3yIomux 00pa3oBaTeNIbHYI0 MPOrpaMMy CpelHero ooOmero o0pa3oBaHUS B
npenenax ocsoeHus: OITOII CIIO na 6a3e 0cHOBHOTO 001ero 00pa3oBaHusl, UMEET CBOU
O0COOEHHOCTH B 3aBUCUMOCTH OT MNpodmist MpodecCHOHAIBHOTO 00pa3oBaHUs. ITO
BBIpAXKAETCSl 4Yepe3 cojepKaHue OOydYeHHs, KOJIMYECTBO YacOB, BBIACIAEMBIX Ha
U3YYCHHE OTJICTBHBIX TEM IMPOTPaMMBbl, TITyOWHY WX OCBOCHHS OOYy4YaloOIMMUCS, Yepe3
o0BeM W XapakTep MPAKTUYECKUX 3aHSATUH, BUABl BHEAYAUTOPHON CaMOCTOSITEIHHOU
paboThI CTY/ICHTOB.

[Tpu ocBoennu mpodeccuii CIIO u cnenmansaocTeit CIIO ecTecTBEeHHOHAYYHOTO
npodunss npodeccuoHaNbHOTO 00pa3oBaHMsA XUMHUS HM3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpeagnero ofOmero obpa3zoBanusi, mpu ocBoeHuu mpodeccuit CIIO wu
cnermanbHocTedt CIIO texnmyeckoro mnpodwmis mnpodeccrHoHaabHOr0 00pa3oBaHUS
XMMHSI H3y4daeTcs 0ojee yriryolieHHO, Kak poduiibHas yaeOHast JUCIUILUINHA.

[Ipu ocBoenun mpodeccuit CIIO u cnemmansuocteit CIIO comumanpHO -
sKOHOMHYEcKoro Tmpoduns, crneuuanbHocted CIIO  rymanutapHoro  mpoduis
paccMaTpuBaeTCs XMMHUYECKHH KOMIIOHEHT €CTECTBEHHOHAYYHOTO OOpa3oBaHUs B
npenenax u3ydeHus y4deOHOW mucuuriuHbl «EcTecTBO3HaHHME» MpeIMeTHOW obiiacTu
«EcrectBennbie Haykm» @I'OC cpegHero obmiero oopazoBaHusl.

Crneuuduika n3ydeHus: XUMUHM TIPU OBIAJCHUH IPO(ECCUsIMH U CIIEITUAITBHOCTIMU
TEXHHUYECKOTo MpOQiIsl OTpakeHa B Kaxaoul TemMe pasnena «CoaepkaHue ydeOHOM
TUCIUIUTHED B pyOpuke «lIpoduiibHbie U mpodecCHOHATBHO-3HAYMMBIC 3JIEMEHTHI
coJlep KaHus». DTOT KOMIIOHEHT pean3yeTcsl PH WHANBUAYATHHOU CaMOCTOSITEIBHON
pabore oOydaromuxcs (HamucaHue pedepaToB, MOATOTOBKA COOOIICHHWH, 3amIuTa
IPOEKTOB), B MpOIEcCe y4eOHON NEeATENbHOCTU IOJA PYKOBOJCTBOM IIPEIOIaBATEIIS
(BBITIOJITHEHHE XUMHUYECKOTO IKCIEPUMEHTA - JTAOOPATOPHBIX OIBITOB M MPAKTHUECKHX
paboT, perieHne NPakTUKO-OPUSHTUPOBAHHBIX PACYETHBIX 33724 U T.JI.).

B conepxkanuu ydeOHOW NUCHUIUIMHBI JUIsI €CTECTBEHHOHAYYHOTO MPOQHIIs
npoecCHOHANBHO-3HAYUMBIF KOMIIOHEHT HE BBIJIETICH, T.K. BCE €ro COJep’KaHue
SBIACTCA MPO(HIBHO-OPUECHTUPOBAHHBIM M HOCUT TPOo(dhecCHOHAIBHO-3HAYUMBIH
XapakKTep.
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B nmpouecce wu3ydeHUs XMMHHM TEOPETHYECKHE CBEJIEHUS  JOIMOIHSIOTCS
JEMOHCTpAlUsAMHU, J1a0OpPATOPHBIMU  ONBITAMU W MPAKTUYECKUMHU  3aHITHIMHU.
3HAUUTEIBHOE MECTO OTBOJUTCA XHMMHMUYECKOMY 3KclepuMeHTy. OH OTKpBIBAaET
BO3MOXXHOCTh (OPMHUPOBaTh y OOYYAIOIIMXCA CHEUUAIbHbIE IPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJIHATH MPOCThIE XUMUYECKHUE OIBITHI, YYUT O0€30MaCHOMY
Y 3KOJIOTUYECKU TPAMOTHOMY OOpAalIEHHUIO C BEIIECTBAMHU, MaTepuaIaMu U IpoLeccaMu
B OBITY M Ha IPOU3BOJICTBE.

Jns  opraHuzanMM  BHEAYIUTOPHOM CaMOCTOSITENIbHOM paboThl CTYJIEHTOB,
oiazaeBatomux npodeccusimu CIIO u cnenmansHocTssMu CIIO TexHuUYeckoro u
€CTECTBEHHOHAY4YHOT0 Ipoduiient npodeccuoHanbHOro oOpa3oBaHus
NpeJICTaBICH NPUMEPHBIM mepedeHb pedeparoB (AOKIAIOB), HHIUBUIYAIBHBIX
MPOEKTOB.

B npomecce wu3ydeHuss XUMHM BaxHO (GOpMUPOBaTh HH(GOPMALMOHHYIO
KOMIIETEHTHOCTh o0yuaromuxcs. [1oaToMy npu opraHuzanuu caMoCTOATEIbHOU pabOThI
HEOOXOJIMMO aKIIEHTHUPOBaTh BHHMaHHE OOy4YaroIIMXCS HAa NOHMCKE HH(pOpManuu B
cpeAcTBax Macc-menua, MHTepHeTe, B y4eOHOW U CHEUHAIBHOM JHUTEpaType ¢
COOTBETCTBYIOLUIUM O(OPMIICHHEM U MIPEICTABIEHUEM PE3YJIbTATOB.

N3ydenne o6111e00pa3oBaTeabHON yueOHON NUCHUIIIMHBI «XUMUS» 3aBEpILIaeTCs
MO/IBEJICHUEM UTOTOB B (popMme nudPpepeHIIMPOBAaHHOTO 3aueTa UM dK3aMeHa B pamMKax
IIPOMEXKYTOYHOM aTrTecTtauuu cryfaeHToB B mpouecce ocBoenus OIIOIT CIIO ¢
nosyaeHueM cpeanero oomero oopazosanus (IIITKPC, ITIICC3).

MECTO YYEBHOM JUCHHUILIMHBI B YYEBHOM ILJIAHE

Y4ueOHass AUCHMIUINHA «XHUMHS SBISCTCS y4EOHBIM IPEIMETOM IO BBIOOPY W3
obsi3atenbHOM npeaMeTHor obmactu «EctectBeHHbie Haykm» PI'OC cpegHero oOriero
o0Opa3zoBaHusl.

B  npodeccuonanbHbIX  00pa30oBaTENbHBIX  OpPTaHM3AIMUAX, PEaATH3YIOIINX
00pa30BaTENbHYIO MPOTPAMMYy CPEIHEro OOIIero OOpa3oBaHUS B MpeiesiaX OCBOCHHS
OIIOII CIIO Ha 6a3e 0cHOBHOTO 001Iero 00pazoBaHus, ydeOHas JUCIMUILTHHA « XUMUS»
usydaercs B obmieoopazoBatenbHoM 1ukie yueoHoro OITOIT CITO Ha 6aze 0CHOBHOTO
obmero obpazoBaHus ¢ moiydeHueM cpeanero obmiero obpazoBanus (ITIIKPC,
[TIICC3).

B yuebnbix mmanax [IIIKPC, TIIICC3 mecto yuyeOHOW AUCIUTIINHBI «XUMUS» B
coctaBe 00IIe00pa30BaTENbHBIX YUYEOHBIX NUCLUHUIUIMH MO BBIOOPY, (GOPMUPYEMBIX U3
obsi3aTenbHbIX mpeaMeTHbix obmacteir PI'OC cpennero oOmiero oOpa3oBaHMs, s
npodeccuit  CIIO wmm  cnemmanbHocTedt  CIIO  cooTBercTByromero  mnpoduis
npodecCuoHaIbHOTO 00pa30BaHUS.

PE3YJIbTATHI OCBOEHUS YUEBHOM JJUCIHUIJIAHBI
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OcBoeHue cojepkaHusg Y4EOHOM JIUCHMUIUIMHBI «XHUMHS», OOECleuynBaeT
JOCTUKEHUE CTYJEHTaMU CIIEAYIOIINX pe3yabmanmos:

JTUYHOCTHBIX:

. YyBCTBO TOPJOCTHM M YBAKEHUS K HUCTOPUM U  JIOCTHIKECHUAM
OTEUECTBEHHOM  XMMUYECKOM HAyKW; XHMHUYECKH TpaMOTHOE TMOBEJACHHE B
npodeccuOHANbHON JESATENIBPHOCTH M B OBITY NpU OOpalieHHH C XUMHUYECKUMU
BEIIECTBAMU, MaTepUalaMH U MPOLIECCAMU;

. TOTOBHOCTh K MPOJIOJKEHUIO 00pa30BaHUS W TOBBINICHUS KBaTU(UKAIINH

B n30paHHOM MpodeccruoHanbHON JesSTENBHOCTH U OOBEKTUBHOE
OCO3HAHHE POJIM XUMHUYECKHX KOMITETEHIIUHN B 3TOM;

. yYMEHHE HCIIOIb30BaTh JOCTHUKEHUS COBPEMEHHOM XMMHUYECKOW HAyKu U
XUMHYECKHX TEXHOJIOTHH JJIs TIOBBIIIEHUSI COOCTBEHHOTO MHTEIIEKTYAIBHOTO Pa3BUTHS
B BBEIOpaHHO MPpoQeCCUOHANIBHOM 1eATeTbHOCTH;

MeTaInpeIMEeTHbIX:

. WCIIOJIb30BAHME PA3IMYHBIX BHUAOB I[IO3HABATEIBHOM JEATEIBHOCTH U
OCHOBHBIX HHTEJUIEKTYaJIbHBIX oOlepanuii (IMoCTaHOBKa 3afaud, (GOpMyIHpOBaAHUE
TUIOTE3, aHAJIM3 M CHHTE3, CpaBHEHHUE, OO0O0OIIeHHe, CHUCTEeMaTH3allus, BBISIBICHUE
NPUYNHHO-CIIEACTBEHHBIX CBS3€H, MOUCK aHAJIOroB, (OPMYyIUpPOBAHHE BBIBOJOB) IS
pelieHusT TMOCTABJICHHOW 3aJaud, NPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUA
(HaOmrofieHre, HAYYHBIM DKCHIEPUMEHT) ISl U3YUYCHHS PA3IMYHBIX CTOPOH XUMHUYECKUX
00BEKTOB M TMPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU chepe;

. WCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JJISi TIONYYCHHS XUMHYECKOM
uH(pOpMALIUM, YMEHUE OLIEHUTh €€ JIOCTOBEPHOCTb JJI JOCTHIKEHHUS XOPOIIMX
pe3yabTaToB B npodeccruoHanbHou chepe;

MPEAMETHBIX:

. c(hOpMUPOBAHHOCTh TIPEACTABICHUH O MECTe€ XHUMHH B COBPEMEHHOM
HAyYHOW KapTHHE MHpa; MOHUMAHHE POJIM XUMUU B (HOPMHPOBAHWUU KPyroszopa u
(GyHKITMOHAIEHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHHSI MPAKTUYECKUX 3a]1a4;

. BJIaJICHUE OCHOBOIIOJIATalONIMMU XUMUYECKUMU TOHATUSIMHU, TEOPUSIMU,
3aKOHAMHU M 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHIUE XUMUUYECKON TEPMUHOJIOTHUEH
1 CUMBOJIMKOMH;

. BJIaJICHWE OCHOBHBIMU METOJaMH HAyYHOTO TMO3HAHUS, MCIOJIb3YEMBbIMH B
XUMUH: HaOJI0/IeHHe, OIHCaHUE, U3MepeHue, HKCIIEPUMEHT; yMEHHe
00pabaThIBaTh,00bIICHATh PE3YIbTaThl MPOBEAEHHBIX OMNBITOB M JelaTh BBIBOJBI;
TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSATH METOIbI MO3HAHUS TIPHU PEIICHUN TTPAKTUUYECKUX
3aj1ay;

. c(hopMUPOBAaHHOCTH YMEHHMSI JaBaTh KOJUUYECTBEHHBIC OLICHKU M MPOBOJAHUTH
pacuéThl M0 XUMHIECKUM (POpMYJIaM U yPaBHEHUSIM;
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. BIIQJICHUE TIpaBUJIaMU TEXHUKH OE30MaCHOCTH TIPU  HCIOJIb30BaHUU
XAMUYECKUX BEILIECTB;
. c(hopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIMH 1O OTHOIICHUIO K XUMHYECKOM

uH(pOpMaIIUU, TTOJTy4aeMO U3 Pa3HbIX UCTOYHUKOB.

COJIEP’)KAHUE YUYEBHOM JIUCHUTLJINHBI

Texuunuyeckuit npodpunp npoPeccuoHaIbHOTO0 0OOpa3oBaHUA

BBenenne

Hayuynble wmeToAbl TIO3HAHWUSA BEIIECTB M XUMUYECKUX sABJICHHU. Poip
AKCIIEPUMEHTA U TEOPUHU B XUMUU. MOJIETHPOBAHNE XUMHYECKUX TTPOIIECCOB.
3nauenue xumuu npu  ocBoeHuu npodeccuit CIIO u cnemmanbHocteit CIIO
TEXHUYECKOTO0 NMpoduisi MpodhecCuoHaATLHOTO 00pa30BaHus.

1. O0mas u HeOpraHMYEeCcKask XUMUSI

1.1. OcHoBHbIE MOHSATHS U 3aKOHBI XUMHUH

Ocnognvie nonamua xumuu. BemectBo. AtoM. Moinekyna. XuUMHUUYECKUN
saneMeHT. Amnotpornus. IIpocteie u  ciiokHble BemecTBa. KadyecTBEHHBIM U
KOJIMYECTBEHHBIH COCTAB BEMIECTB. XUMHUYECKUE 3HAKU U (hopmyisbl. OTHOCUTEIbHbBIC
aTOMHasi U MOJICKYJIsipHasi Mmacchl. KonnuecTBo BeliecTsa.

Ocnoenvle 3akonvl xumuu. CtexuoMeTpusi. 3aKOH COXPAHEHHUS MAcChl BEILIECTB.
3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSPHOM CTPYKTYpbl. 3aKOH ABOrajapo u
CJIE/ICTBUS UX HETO.

PacueTHpie 3amaun Ha HaAxXO0XJAEHUE OTHOCUTEIBHOW MOJEKYJSPHOW MACCHI,
onpeieNIEHNe MacCOBOM JTOJIM XUMHUUYECKUX 3JIEMEHTOB B CIIOKHOM BEIIECTBE.

Jemoncmpayuu. Moaenu atoMOB XMMHUYECKUX 3JEMEHTOB. MoOJENIN MOJEKY
MPOCTHIX U CIOXHBIX BelecTB (mapo-crepkHeBbie U Ctroapta- bpurneba). Komnekius
MPOCTHIX U CJIOXHBIX BellecTB. HekoTopble BeliecTBa KoiaudecTBOM 1 Mosb. Mojenb
MOJISIPHOTO 00BheMa ra3oB. Amorponus pocdopa, Kucmoposa, oJioBa.

1.2. TIlepuoauyeckuii 3aKOH U TeEPUOAUYECKAs] CHCTEMAa XHUMHYECKHX
jeMeHTOB /.. MeHaeneeBa U CTpOeHHE aTOMA

Ilepuoouueckuii 3axon JI.H. Menoeneeea. Otkpwitue [[.M. MeHneneeBbim
nepuoanueckoro 3akona. [lepuoanyeckuii 3akon B popmynuposke [[.1. Menaeneena.

[lepronnyeckast Tabaua XUMHUECKUX IJIEMEHTOB - rpaduueckoe 0ToOpakeHne
nepuoaudeckoro 3akona. CTpyKTypa MEepUOAMYECKOW TaONHIBl: MEepUuoabl (Mayble U
OonplIME), rpynMbl (TJIaBHAS U TOOOYHAs).
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Cmpoenue amoma u nepuoouueckuil 3axon /I.U. Menoeneega. ATom - cioxHas
yactuna. Anpo (MpoToHBI U HEUTPOHBI) U ANNEKTPOHHAsT oOoouka. M3otomnsl. CTpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB AJIEMEHTOB MaJIbIX Mepruo10B. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX O00OJOYEK aTOMOB JJIEMEHTOB OOJIBIIMX MEPUOJOB (TIEPEXOIHBIX
snemeHTOB). IloHsatne 00 opOutamax. S-, p- u 0O- OpOuramu. DIEKTPOHHBIC
KOH(UTYpaIui aTOMOB XMMHUYECKHUX AJIEMEHTOB.

CoBpemeHHas dbopMynupoBKka NEPUOTUIECKOTO 3aKOHa. 3HaueHue
NEPUOJUYECKOTO0 3aKOHA M TMEPUOJUYECKON CHCTeMbl XUMHYECKHX 3JeMeHToB J[.U.
MenpeneeBa i pa3BUTHS HAYKH U TIOHUMAHUS XUMAYECKON KapTHHBI MUPA.

Jemoncmpayuu. Paznuunsie GOpMBI MEPUOTUYECKON CHUCTEMBI XHUMHUYECKUX
anementoB JI.M. MenneneeBa. [lunamuueckue TaOMMIBI [  MOJSIUPOBAHUS
MEPUOINYECKON CUCTEMBI. DIIEKTPU3ALMUSA TEJI U UX B3AUMOJECHCTBUE.

Jlabopamopnvie onvimel. MopenupoBaHHE TOCTPOCHUA  MNEPUOAUYECKOM
TaOJUIIBI XUMHYECKHX DJICMCHTOB.

1.3. Crtpoenue BeiecTBa

Honnaa xumuueckan ceéazp. Katnonsl, ux o6pazoBaHue U3 aTOMOB B pe3yjbTaTe
mpolecca OKHCIeHUsl. AHHOHBI, UX 00pa3oBaHHE M3 aTOMOB B pe3yibTaTe Ipolecca
BoccTaHOBIEHUA. VIOHHas CBA3b Kak CBsA3b MEXIY KaTHOHAMU U aHUOHAMM 34 CYET
AIIEKTPOCTATHUECKOro MNpUTsLKeHUs. Knaccudukanuss MOHOB: MO COCTaBy, MO 3HAKY
3apsafa, MO HAIWYUIO TUIpaTHOW 000sI0YKU. VOHHBIE KPHUCTAUIMUECKHE PEIIEeTKH.
CBolicTBa BEIECTB C HOHHBIM TUIIOM KPUCTAJTINYECKON PEIIETKH.

Kosanenmnaa xumuueckas ceéazp. Mexanusm o0pa3oBaHUsi KOBAJICHTHON CBA3HU
(OOMEHHBIE U JTOHOPHO-AKIENTOPHBINA). DIEKTPOOTPHUIATEILHOCTh. KOBalleHTHBIE
MOJISIPHAsT U HENoJsipHas cBsI3M. KpaTHOCTh KOBAJNIEHTHOW CBA3U. MOJEKyJIspHBIE U
aTOMHBIE KpUCTaJIMdeckue pemerkd. CBOHCTBa BEIIECTB C MOJEKYISPHBIMU U
ATOMHBIMH KPUCTAIIMYECKUMU PEIIETKAMHU.

Memannuueckaa ceéa3p. Metajuinueckass KpUCTaUIMYECKas peElIeTKa U
MeTaJUIM4ECKas XUMHU4YecKas CBA3b. PU3NUECKUEe CBOKMCTBA METAJLIOB.

Azcpecammnvie cocmosanusa eeuyecme u 6000poOHan c6aA3b. TBeEploE, KUIKOE U
razoobpaszHoe cocTosiHusl BemiecTB. [lepexon BemecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B Apyroe. BonoponHas cBs3b.

Yucmole eeujecmeéa u cmecu. IloHATHE O CcMecH BelIECTB. ['OMOTEeHHbIE H
rereporenHbie cmecu. CoctaB cMeceili: 00beMHast 1 MaccoBasi J0JM KOMIIOHEHTOB CMECH,
MaccoBast 107151 TPUMECEH.

Jucnepcnuvie cucmemst. Ilonstue o gucnepcHoit cucteme. JlucnepcHas ¢aza u
nucnepcuonHas cpena. Knaccudukanus nucrnepcHsix cucteM. [loHATHE O KOMTOMIHBIX
CHUCTEMAX.

11




CK - VII/I-PII-
B MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
_— _ _
'E%Xt I'BIIOY «I'ycuHOO3€pCKNA SHEPTETUYECKUI JIUCT | JIUCTOB
o TEXHUKYM) BCEro
HCUUIIMHA  XUMHUS 12 | 31
Ox3zeMiuisap No Hucn

Hemoncmpayuu. Mojenb KpUCTAUIMYECKOM PEIIETKHM XJIOPUIA HATpHS.
OO6pa3ubl MHHEPAIOB C HOHHOM KPHUCTAINIMYECKOW PEIIETKOM: KallblIUTa, TaJIuTa.
Mopenu KpUCTAIITMYECKUX PEIIETOK «CYyXOro JibJa» (Wiau uoja), anmasa, rpadura (uiu
kBapua). [Ipubops! Ha xuaAKUX Kpuctamax. OOpasisl pa3InyHbIX JUCHEPCHBIX CUCTEM:
AMYIJIBCUH, CYCTICH3MM, a’po3osel, renei u 3oieit. Koarymamusa. Cunepesuc. DddexT
Tugnmans.

Jlabopamopnovie onwvimel. [lpurotoBieHrne CycleH3WM KapOoHaTa KaJlblUs B
Boge. llomyueHue »smynbcun MOTOpHOTO Macia. (O3HAKOMIIEHHE CO CBOWCTBaMU
JTUCIIEPCHBIX CUCTEM.

1.4. Bopaa. PacTBopbl. DileKTpoJuTHYECKAS JUCCOIUALNS

Booa. Pacmeopwei. Pacmeopenue. Bona xak pacTBoputesb. PacTBopuMOCTh
BelecTB. HachllieHHbIE, HEHACBIILICHHBIC, IEPECHIIICHHBIE PACTBOPBI. 3aBUCHUMOCTH
pPacTBOPUMOCTH Ta30B, KUIKOCTEN U TBEPJIbIX BEIECTB OT Pa3IMYHbIX (PAKTOPOB.

MaccoBast 101151 paCTBOPEHHOT'O BELIECTBA.

Inekmponumuueckan  ouccoyuayud.  DNEKTPOJUTBI U HEDIIEKTPOUTHI.
DIEKTPOIUTHYECKAs qucconuanus. MexaHu3Mbl 3JIEKTPOIUTUYECKOW AUCCOLMAIUY TSt
BEIIECTB C pAa3IUYHBIMM TUIIAMH XUMHUYECKOW CBA3U. ['uMapaTUpoBaHHBIE U
HETUAPAaTUPOBAaHHbIE MOHBI. CTENEHb AJIEKTPOJUTUYECKOW aucconuanuu. CUIbHBIE U
cnabple  AMEeKTpoNuThl.  OCHOBHBIE  TOJIOKEHUS  TEOPHUH  DJIEKTPOIMTUYECKON
aucconranuu. Kuciorsl, O0CHOBaHUS U COJM KaK JIEKTPOJIUTHL.

Jlemoncmpayuu. PactBopuMocTh BemecTB B Boje. CoOupaHuEe Tra30B METOJIOM
BbITECHEHMsI BOJIbl. PacTBOpeHue B BO/E CEpHOM KUCIOTHI U coseid aMmMoHus. OOpasiibl
KPUCTAJUIOTUIPATOB. M3roTtoBiieHME THUICOBOM TOBA3KU. VcmbITaHHE pacTBOPOB
AJIEKTPOJIUTOB M HEDIEKTPOJUTOB HA MPEIMET AMCCOLMAIMU. 3aBUCHUMOCTh CTENEHU
AIIEKTPOJIUTUYECKON JUCCOLMALMMA YKCYCHOM KHCIOTBI OT pa30aBlieHUsi pacTBOpA.
JIBW)KE€HME OKpAIIEHHBIX NOHOB B dJIEKTPUUYECKOM noJie. [IpurotoBnenune »ecTkon BOAbI
U yCTpaHeHHE ee »XecTKocTU. Monutel. OOpas3upl MUHEpaIbHBIX BOJ Pa3IUYHOIO
Ha3HA4YCHUSI.

Ilpakmuueckoe 3anamue. I IpurorosiaeHne pacTBopa 3aJaHHON KOHLIEHTPALUH.

[Tpodunbsubie U TpodeccruoHaTbHO-3HAYNMBIE JIEMEHTHI COICPKAHUSI.
PacTBopenue xak pusznko-xumMuueckuit mporecc.  Pernenue 3ama4 Ha MacCOBYIO JIOJTIO
pPacTBOPEHHOTO BellecTBa. [IpuMenenne Boabl B TEXHUYECKUX LENsaX. KECTKOCTh BOBI
U CIIOCOOBI €€ YCTpaHeHHUSI.

15. Kaaccudukauus HeOpraHu4ecKux coeIMHEHU U UX CBoiicTBa

Kucnomut u ux ceoiicmea. KucioTsl Kak 3JIEKTPOJIUTHI, UX KIaCCUPUKALIMS
[0 PpAa3JIU4YHBIM MpHU3HAKaM. XUMHYECKHE CBOWCTBA KHCIOT B CBETE TEOpUU
AIEKTPOITUTHUYECKON IUCCOITAAITNH. OcobenHocTH B3aUMOJIENCTBUS
KOHIEHTPUPOBAHHOW CEpHOM M a30THOW KHUCIOT ¢ MeTamiaMd. OCHOBHbIE CHOCOOBI
MOJIyYEHUSI KUCIIOTHI.
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Ochnosanun u ux ceoiicmea. OCHOBaHUS KaK 3JIEKTPOJUTHI, UX KiIaccU(pUKanus
[0 pPa3jIMYHbIM MpPHU3HAKAM. XUMHYECKHE CBOWCTBA OCHOBAHUW B CBETE€ TEOPUH
ANEKTPOJUTHYECKON ucconnanuy. PasnokeHne HepacTBOPHUMBIX B BOJE OCHOBAaHHM.
OcHOBHBIE CITOCOOBI MOTYYEHUS] OCHOBAHU.

Conu u ux ceonicmea. Conu xak »nekTpoiautTbl. Conu cpelHue, KUCHIbIE U
OCHOBHbIE. XHMHYECKH CBOWCTBA COJIEH B CBET€ TEOPUU DIIEKTPOJIUTUUYECKOU
mucconuanuu. CriocoObl MOTy4YeHUs COJeH.

['maponus conen.

Okcuovl u ux ceoiicmea. ConeoOpa3ymlire U HECOICOO0Pa3yIOIINe OKCHUJBI.
OcHoBHBIC, aM(pOTEpHbIE U KHUCIOTHBIE OKCHJBI. 3aBUCHMOCThH XapakTepa OKCHIa OT
CTENIEHU OKHUCJIEHMSI OOpa3ylolIero €ero MeTaijaa. XHUMUYECKHE CBOWCTBA OKCHJIOB.
[TonyueHnne okcHIIOB.

Jlemoncmpayuu. B3auMoAeciCTBHE a30THOM M KOHLEHTPUPOBAHHOW CEPHOU
KuciaoT ¢ Metaiamu. ['openue ¢ocdopa U pacTBopeHHE NPOAYKTa TOPEHHsS B BOJIE.
[Tonydyenue u cBoiicTBa amdorepHoro ruapokcuaa. HeoOparumelii ruapoian3 kapouaa
Kanpus. OOpaTUMBIN TUAPOIHU3 COJIEH pa3IMYHOrO THIIA.

Jlabopamopnwie onvimel. lcribiITaHuE pPACTBOPOB KHCIOT HWHAUKATOPaMHU.
B3anMopeiicTBie METAIOB C KHUCJIOTaMH. B3auMoJelcTBHE KHUCIOT C OKCHUAaMU
METAJUIOB. B3anMOAENCTBUE KHCIOT C OCHOBAaHUSMU. B3auMOIENCTBHE KHUCIOT C
COJISIMH.

HcnbiTanue pacTBOPOB LIENOYEW MHIMKATOpaMH. B3ammopjencTBue wienoudeu ¢
consiMu. PaziioxeHne HepacTBOPUMBIX OCHOBAHHUIM.

B3aumopeiictBue coneil ¢ MertaiaMu. B3auMoaencTBrue conel Ipyr ¢ ApPYroM.
['upponus cosel pa3IMYHOrO THIIA.

[TpodunbHbie U MpodeccroHaIbHO-3HAUNMBbIE 3JIEMEHTHI COACPKAHUSI.

[Tonsitue o pH pactBopa. Kucnortnas, menoynas, HeiTpaibHas Cpeibl paCTBOPOB.

1.6. XuMu4vecKkne peakiuu

Knaccugpukayus xumuueckux peaxyuil. Peakuuu COCIUHEHMs, Pa3IOKEHUS,
3amereHus, oomena. Karanutuueckue peakiuu. O6patumbie 1 HeoOpaTUMbIEe PEAKIUH.
['OMOreHHblE M TETepOTeHHBIE pEaKIUU. OJK30TEPMUYECKHE M DHIOTEPMHUYECKHE
peakuuu. TemnoBoil 3gdekt xumuuecknx peakuuid. TepMoxumMuueckre ypaBHEeHUS.

OKuciumenbHo-60CCMAHOBUMENIbHbBLE peaxkyuu. CreneHb OKHCJICHHUA.
OxucauTeb M BOCCTaHOBJICHHE. BOCCTaHOBUTENIL U OKHMCIICHHUE. Mertopn SJICKTPOHHOTI'O
OanaHca JJIs1 COCTaBJICHUA ypaBHCHI/Iﬁ OKHCJINTECIIBHO -

BOCCTAaHOBHUTEJIBHBIX PEAKIIUH.

Ckopocmv xumuueckux peaxyuii. IIoHITHE O CKOPOCTH XHUMHUYECKUX pEaKLUN.
3aBHCHMOCTh CKOPOCTH XHMHYECKHX PEAKIHH OT Pa3IuYHbIX (PAKTOPOB: NPHPOJIBI
pearupymrommx  BEIIECTB, WX  KOHLEHTpalUH, TEMIEpPaTypbl, OBEPXHOCTH
CONPUKOCHOBEHHS U HCIIOJIb30BaHU KaTAIM3aTOPOB.
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Oopamumocms xumuueckux peaxyuu. O0paruMble U HEOOpaTUMBbIE PEAKLIUU.
XHUMHUYECKOE PABHOBECHE U CITOCOOBI €0 CMELIEHUSI.

Jlemoncmpayuu. IlpuMepsl HEOOPATUMBIX PEAKIUN, HAYIIUX ¢ oOpa3oBaHUEM
ocajJika, raza Wiad BOJIbl. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT MPHUPOJbl pearupyrommx
BellleCTB. B3ammojelicTBHE PacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMH THOCYJb(ara
HaTpusl PA3JIUYHON KOHIICHTpAllUM M TeMIeparypbl. Mojaenb KHUIAIIETro Ciosl.
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM peakuuu OT TMPUCYTCTBUSA KaTajauzaTopa Ha
MpUMEPE Pa3JIOKEHHE TEPOKCHUJIa BOJOpOJa C IOMOIIBIO JMOKCHJIa MapraHiia Hu
KaTajasbpl. Mojenb 3jekTpoiiuzepa. Mojiellb 3JIEKTPOJU3HON BaHHBI ISl MOJY4YCHUS
aJIFOMUHHUS. MoJieIb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopnvie onvimel. Peaxkuus 3aMelieHUs MEOU JKEJIE30M B PacTBOPE
METHOTO Kymopoca. Peakiuu, uaymme ¢ o0pa3oBaHHEM OCajKa, Ta3a WJIM BOJIBI.
3aBUCUMOCTh CKOPOCTH B3aMMOJICUCTBUS COJSIHOW KHCJIOTBI C METAJUIaMHM OT HX
MpUPOAbL. 3aBUCUMOCTh CKOPOCTH B3aMMOJECHCTBUS LIMHKA C COJISTHOM KHCIOTOW OT €€
KOHIIEHTpAllui. 3aBUCUMOCTh CKOpOCTH B3ammoneuctBusi okcuma menu (II) ¢ cepnoit
KHUCJIOTOM OT TEMIEPATYPBHI.

1.7. MeTaijbl U HEMeTAJLJIbI

Memanns. OcOOCHHOCTH CTPOEHHSI aTOMOB H KpHUCTaUioB. Dusmueckue
cBoiictBa MeTayuioB. Kiaccudukamuss MeTaluioB MO pa3WYHBIM — MPHU3HAKAM.
XHUMHUYECKHE CBOWCTBA METAUIOB. DJIEKTPOXMMHMUYECKUN Psi HANpsHKEHUN METasuioB.
Meramiorepmusi.

O6mue crnocoObl  monydyeHuss  MertayuioB. [loHsiTHE ©  MeTaUTypruu.
[TupomeTamnyprusi, THAPOMETATUTYPTHUsl W dieKkTpoMmeTautyprus. CIulaBel 4YepHBIE U
[[BETHHIC.

Hememannwt. Oco6eHHOCTH CTPOCHUsI aTOMOB. HemeTab! - mpocThie BelecTBa.
3aBUCUMOCTh CBOWCTB TaJlOT€HOB OT HMX TIOJIOKEHUS B MEPHUOJIUYECKOM CHCTEME.
OKHCIHUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAUIOB B 3aBHUCHUMOCTH OT HX
MOJIOKEHUS B PAY JIEKTPOOTPUIIATEILHOCTH.

Memoncmpayuu. Konnekuus MeTauioB. B3auMoaencTBHE  METaLIOB  C
HeMeTalulaMu (Kene3a, IMHKa M aJlIOMUHMS C CEPOMW, allOMUHUSL C UOJOM, CYpbMBI C
XJIOPOM, TOPEHHE Kelie3a B xyiope). ['opeHre MeTamioB. ATIOMUHOTEPMHUSL.

Konneknust nemeramnoB. [openune HemetamwmoB (cepbl, ¢ocdopa, yris).
BriTecHeHNe MeHee aKTUBHBIX TaJOT€HOB W3 PACTBOPOB WX CoJiel OoJjiee aKTUBHBIMU
raJloreHaMH.

Mopenb TpPOMBINIUICHHOW YCTaHOBKU [JIE TMPOU3BOJCTBA CEPHOM KHUCIIOTHI.
Mopeny mneun i 0O0XHTra u3BEeCTHSAKA. KOJIEKIIMU TPOAYKIUN  CUIMKATHOU
NpOMBIIITIEHHOCTH (cTekna, papdopa, dasHca, HeMeHTa pa3IMYHbIX MapoOK U Jp.)

Jlabopamopnvie onevimwbi. 3akanka W OTOYCK cTand. (O3HAKOMJIEHHE CO
CTPYKTYypaMHu ceporo u 0enoro yyryHa. Pacrio3HaBanue py/ xxeinesa.
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[IpakTHueckue 3aHATH:

[Tonyuenue, cobupanue 1 paclio3HaBaHUE ra3oB.

Pemenne skcniepuMeHTaIbHbIX 3a4a4.

[TpoduneHbie U MpodeccruoHaTbHO-3HAUNMBbIE 3JIEMEHTHI COACPKAHUS.
Koppo3uss MeTayuioB: XuUMHUYECKas M IJIEKTPOXMMHYECKass. 3aBUCHUMOCTb CKOPOCTH
KOPpPO3MM OT YCIOBHM OKpyxkaromel cpeabl. Kiaccupukanus KOoppo3uu METaUIOB IO
pa3iauuHbIM npu3HakaM. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HH.

2. Oprannyeckasi XuMHusi

2.1. OcHOBHbIE NOHSATHS OPraHUYECKOl XUMHH M TeOPUS CTPOEHUSA
OPraHMYecKUX COeTUHEeHH I

IlIpeomem opzanuueckoit xumuu. IIpupoHbIE, HICKYCCTBEHHBIE U CUHTETUYECKHUE
opranuyeckue Bemiectsa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUUYECKUMU.

BanentHocts. XUMHYECKOE CTPOCHHE KaK TMOPSIOK COEJUHEHUS aTOMOB B
MOJIEKYJIBI TIO BaJICHTHOCTH.

Teopua cmpoenusa opzanuueckux coeounenuit A.M. bymneposa. OCHOBHbIE
MOJIOKEHUS TEOPUM XUMHUUYECKOro crpoeHus. M3omepuss U u3zoMepbl. XHUMHYECKUE
(GbOpMyIIBI M MOJIENIM MOJIEKYJT B OpTaHUYECKOM XUMUH.

Knaccugpuxkayusa opzanuueckux eewjecme. Knaccuduxanus BemecTs 10
CTPOEHUIO YTJIEPOAHOTO CKeNleTa M HaJW4MI0 (PYHKIIMOHANBHBIX Tpymm. ['omonoru u
romouiorusi. Hauana nomenknatypsl IUPAC.

Knaccudukamms peakuuii B opraHu4ecKon XUMHUMU. Peaxiuu
MPUCOETUHEHUS (rumpupoBaHUs, rajoreHupoOBaHus, TUJIPOTAIIOTEHUPOBAHUS,
TUpPATALIIH). Peaknn OTHICTIICHUS (merumpupoBaHus,
JIETUIPOTAIOTEHUPOBAHUS, JETUAPATALIN ). Peaxnmu  3amernieHus. Peaknn
M30MEPU3ALUH.

Jlemoncmpayuu. Mopaenu MOJEKYJ TOMOJOTOB W HM30MEPOB OPraHUYECKUX
coequHennil. KauectBeHHoe oOHapyXeHHE Yriepoja, BOAOPOJa M XJIOpa B MOJEKyJax
OPraHUYECKUX COECIUHCHUM.

Jlabopamopnvie onvimpl. V3roToBieHME MOJENIEH MOJEKYJI OpPraHMYECKHX
BELIECTB.

2.2.  ¥YrjeBoaopoAbl H UX NPUPOAHbIE HCTOYHUKHU

Ankanpl. ANKaHbI: TOMOJIOTHUECKUH DS, M30MEpUs M HOMEHKJIATypa ajJKaHOB.
XUMHYEeCKHe CBOWMCTBA alKaHOB (METaHa, 3TaHa): TOpEHHe, 3aMelleHHe, Pa3oKeHHUE,
neruapupoBanue. [I[puMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

15




CK - VII/I-PII-
B MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
_— . _
.%t I'BIIOY «I'ycuHOO3€pCKNA SHEPTETUYECKUI JIUCT | JIUCTOB
o TEXHUKYM) BCEro
JucounimHa  XuMus 16 31
Ox3zeMiuisap No

Ankensl. ITUIICH, €TO TOJIyYeHUE (IETUAPUPOBAHUEM 3TaHA, JCMOIMMEpHU3aLIUeH
NOJIMATHIIEHA). ['oMoornyeckuil psajl, U30Mepus, HOMEHKJIaTypa alKeHOB. XUMHUYECKHE
CBOICTBa ATHJIEHA: FOPEHUE, KAYECTBEHHbIE peaklnu (oOecuBeunBaHEe OPOMHOM BOJbI
Y pacTBOpa NEpMaHraHarta Kajuwus), Tujaparamnus, nonuMmepusanus. [Ipumenenne sTuiena
Ha OCHOBE CBOICTB.

Huenvt u kayuyku. 1loHsATHE O TMEHAX KaK YIJIEBOJOPOAAX C IBYMs IBOMHBIMU
cBsa3siMU. ConpshKeHHbIE JAMEHBl. XMMHUYECKHE CBOMcTBa OyTagueHa- 1,3 u u3omnpeHa:
oOecriBeurBaHue OpOMHOM BOABI M MOJMMEpHU3alMs B Kaydykd. HarypanabHblil U
CUHTETHYECKHE KayuyKu. Pe3uHa.

Ankunsl.  AuermnedH.  XUMHUYECKHME  CBOMCTBAa  alleTWIEHA:  TOPEHUE,
oOecuBeunBaHWEe OpPOMHOI BOJbI, MPUCOEAMHEHUH XJIOPOBOJOPOAA M THUApATALUS.
[IpumeHeHue alleTUIeHa Ha OCHOBE CBOMCTB. MeXKiaccoBasi H30MEpHUs € alKaAHUECHAMH.

Apenwt. benzon. XuMuueckue CBONWCTBAa OEH301a: TOPEHUE, PEAKIIUU 3aMELICHUS
(ranoreHupoBanue, HUTpoBaHue). [IpuMeneHnre 6eH3051a HA OCHOBE CBOMCTB.

[IpupoaHBIE HCTOYHMKH YTIIEBOAOPOAOB. [IpupoaHbIi ras: COCTaB,
PUMEHEHHE B KaUeCTBE TOILIMBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka nHedtu. Hegrenpoaykror.

Jemoncmpayuu. I'opeHue MeTaHa, 3TWIEHA, aueTwieHa. OTHOIIEHME METaHa,
ITUJICHA, alleTHJIeHa M OEH30J1a K pacTBOpaM IepMaHraHara Kajusi ¥ OpOMHOM BoJe.
[TonyyeHne »STwiIeHa peakuued AETWApATallUd 3TaHOJA, ALETUIEHA - TUAPOJIU30M
KapOuga Kanplusg. PasznoxkeHue kaydyka NpU HarpeBaHUM, HCIBITAaHUE IPOTYKTOB
pa3joKeHusi Ha HemnpeaenbHOCTh. Kommekmus oOpas3noB HedTH M He(TENpPOTYyKTOB.
Komnekuuns «KameHHBII yroibs 1 IpOAYKIHST KOKCOXUMUYECKOTO MPOU3BOICTBAY.

Jlabopamopnsie onvimer. O3HaKOMJIEHHE C KOJUIEKIMEH oO0pa3noB HedTH U
OPOAYKTOB ee mnepepaboTku. O3HAKOMJIEHME C KOJUIEKIMEeH KaydyKoB M oOpa3uamu
W3EJUI U3 PE3UHBI.

[TpodunbpHbie U npodeccuoHanbHO-3HAYNMbIE 3JIEMEHTHI coaepkanus. [IpaBuio
B.B. MapkoBuukoBa. Knaccudukanys 1 Ha3HaueHHE KayqyKOB.

2.3. Kuciopoacoaep:kamue oprannyeckue coeJuHeHuUst

Cnupmui. Tlonydyenue staHona OpOXXEHHMEM TIIIOKO3bl M THIpaTaluedl ATHUJICHA.
['mapokcunbHas rpynna kKak QpyHkuuoHanpHas. [loHATHE O MpeaenbHBIX O0JTHOATOMHBIX
cnupTax. XMMHUYECKHAE CBOWMCTBA 3TAHOJA: B3aMMOJICHCTBUE C HATpUEM, 0Opa3oOBaHUE
IPOCTHIX U CIIOKHBIX 3(PUPOB, OKUCICHUE B aJIbJICTUI.
[IpumeHeHne »5TaHONa HAa OCHOBE CBOMCTB. AJIKOTOJU3M, €ro TMOCJIEACTBHUS H
MpeaynpekIeHue.

['muuepuH kak mpeacTaBUTENb MHOTOATOMHBIX cUpToB. KauecTBeHHast peakuus
Ha MHOTOaTOMHbIe ciupThl. [IpumMenenue raumnepuHa.
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@Denon. dusnueckrue M XUMHUYECKHE CBoiicTBa (eHosa. B3zauMHoe BiausiHuE
aTOMOB B MoOJIeKyJle (eHoa: B3aMMOACHCTBHE € THUAPOKCUAOM HATpHUsl U a30THOU
kucnotol. [lpumenenue peHona Ha OCHOBE CBOWCTB.

Anvoecuont. llonstne 00  anpaerujgax.  AJpAerujaHas — Tpylmna  Kak
¢yHkuroHanbHas. opManbaerua u ero CBOMCTBa: OKHCJICHHE B
COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIMI cnupT. [lonmydenue
aJIBJIETU/IOB OKUCIICHHMEM COOTBETCTBYIOIIMX CIUPTOB. [IpumeHenne Gpopmanpaeruia Ha
OCHOBE €r0 CBOMCTB.

Kapoonoevie kucnomwr. Ilonstue o kapOOHOBBIX Kucinortax. KapOGokcuibHas
rpynna kak (yHKIOUOHalbHas. ['OMOJOrMuYecKuil psij MpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lonmydeHne KapOOHOBBIX KHCIOT OKHCIEHHEM ajbJAECTU/IOB.
XUMUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOIIME CBOICTBA C MHUHEpPAJIbHBIMU
KUCIIOTAaMH M peakuust stepupukanuu. lIpruMeHeHne yKCyCHOW KHCIIOTBI Ha OCHOBE
CBOMCTB. BrIciIne )KUpHbIE KACIOTHI HAa IPUMEPE MaJbMUTHHOBOW U CTEAPUHOBOM.

Cnoxcuvte ¢pupvr  u  ncupwl. IlonydeHue CIHOXKHBIX 3(QUPOB peaxiuen
srepupuxanuu. CrnoxHele 3pUpbl B NpUPOAE, UX 3HaueHHe. [IpuMeHeHHe CIOKHBIX
3(pHUpPOB HA OCHOBE CBOMCTB.

XKupsr kak cnoxsble 3¢upbl. Knaccuduxanus xupoB. XUMHUYECKHE CBOWCTBA
KUPOB: TUIPOJIU3 U TMIAPUPOBAHUE JKMIKHX >KUpOB. IIpuMeHEHHE XUPOB Ha OCHOBE
CBOMCTB. MbLIa.

Yenesoowt. Yrnesonpl, ux xknaccudukanus: MOHOCaxapuabl (TIOK03a, PpyKTo3a),
aucaxapuibl (caxaposa) U nmoircaxapusl (Kpaxmall U HEeJUI0103a).

I'moko3a - BemecTBO € JBOWCTBEHHOM (yHKuMeW - anbAEeTruAOCHUPT.
XHAMHUYECKNE CBOWCTBA TIIFOKO3BI: OKHCJICHUE B IIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJIEHHWE B COpOUT, cniupToBoe OposkeHue. [IpumeHeHHe TIIIOKO3bl Ha OCHOBE
CBONCTB.

3HaueHWE YIJIIEBOJAOB B JXMBOW IPUPOAE W B KU3HM uenoBeka. lloHsatue o
peaKkuuAX MOJUKOHJCHCAMU U THAPOJIM3a Ha MPUMEpPE B3aUMOIPEBPALICHUN: .[IIOKO3a
- IOJINCAaXapu/.

Jemoncmpayuu. OxucneHve cnupra B anplerujl. KauecTBeHHble peaklMM Ha
MHOTOAaTOMHBIE CTIUPTHL. PacTBOpUMOCTh (peHoNa B BOjE MpH OOBIYHON TeMmeparype H
npu HarpeBanuu. KadecTBeHHble peakiuu Ha (eHon. Peakius cepeOpsHOTO 3epkana
aIbJIETUIOB U TIIIOKO3bl. OKHUCIIEHHE aJbAETU0OB M TJIIOKO3bl B KHCIOTY C HOMOIIBIO
rugpokcuga Meau (I1). KauectBennas peakiust Ha kpaxman. Komnekmms 3¢upHBIX
Macen. Jlabopamopusie onvimal. PacTBopeHne IMIEpUHAa B BOJE U B3aUMOJCHCTBHE C
ruapokcugom Mmeau (I1). CBoicTBa YKCYCHOW KHCIOTBI, OOIIME CO CBOWCTBAMH
MHUHEpAJbHBIX KHUCIOT. J[0Ka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa JKHUIKOTO JKHpA.
B3aumopeiictBue rimoko3bel u caxaposbl ¢ ruapokcugoM Mmeau (I1). KadyecrBennas
peakuus Ha Kpaxmal.
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2.4. A3orcoaep:kamue opranuyeckue coenuHenus. [loaumepst

Amunwr. Ilonstue o0 ammHax. Anndatuyeckue aMHHbBI, UX Kilaccudukauus H
HOMEHKJIAaTypa. AHWINH, KaK oOpraHudeckoe ocHoBaHue. llomydyeHne aHunmHa u3
HUTpoOeH301a. [IpuMeHeHre aHmIMHA Ha OCHOBE CBOMCTB.

Amunoxucnomsi. AMUHOKHCIOTBHI Kak aM@oTepHble U YHKIHOHAIbHbIE
OpraHMYECKHE COEIMHEHUs. XMUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEUCTBHE CO
IeJI0YaMH, KHUCIOTaMU M JIpYr ¢ JApyroMm (peakuusi moiukoHAeHcauuu). Ilentuanas
CBsI3b U nonunenTuasl. [[ppyMeHeHne aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

benxu. llepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl O€iaKOB. XHUMHUYECKHE
CBOICTBa OEJIKOB: TOpEHUE, JeHATypalus, THAPOIN3, IBETHbIE peakiuu. buomornyeckue
byHKIMU OETKOB.

Ilonumepwr. benku n noiaucaxapuabl Kak OMONIOIUMEPBI.

[Inactmaccel.  Ilomydyenue  moamMepoB — peaknMed — MOJUMEpPU3ALMH |
NOJINKOHJCHCALNH. TepMoriacTUUHBIE W TEPMOPEAKTUBHBIE  IIJIACTMACCHI.
[TpencraBuTeny miacTMacc.

Bonoxkna, ux knaccuduxanus. [Tomyuenne BojaokoH. OTaenbHbIE MPeICTaBUTENN
XUMHUYECKHX BOJOKOH.

Jlemoncmpayuu. B3auMoJelicTBME aMMHUaKa M aHWIMHA C COJITHOM KHCIIOTOM.
Peakius anwnmnHa ¢ OpomHON Bomou. Jloka3aTenbCTBO Hamu4usi (PYHKIMOHATBHBIX
TPYII B pacTBOpax aMUHOKHCIOT. PacTBopenne u ocaxiaenue OenkoB. lIBeTHbie
peakuuu 6enkoB. ['opeHue NTHYbEro nepa v MWepCTSIHOW HUTH.

Jlabopamopnuie onvimot. PactBopenue OenkoB B Bojie. OOHapyxeHue OEIKOB B
MOJIOKE ¥ B MACHOM OynboHe. JleHaTypaius pacTBopa Oeika KypuHOTO siflla CIUPTOM,
pacTBOpaMU COJIEH TsHKENBIX METAJUIOB U MPU HATPEBaHUMU.

[IpakTHueckue 3aHATHS:

Pemenne SKcepuMEHTANBHBIX 3a7ad  Ha HJICHTU(UKAIMIO OPraHMYECKHX
COCIMHEHUM.

Pacno3HaBaHue miacTMacc ¥ BOJIOKOH.

[Tpodunbubie U TpodeccruoHaTbHO-3HAYNMBIE JIEMEHTHI COICPKAHUSI.

[MomuBununxmopua, nonuterpadTopatuieH (teduon). denonopopmanbaeTuIHbIC
rmiactMaccel. Lemnynoun. [TpombinneHHOE TPOU3BOACTBO XUMMHUYECKUX BOJOKOH.

IIpumepHbIe TeMBbI pedepaToB (I0KIAA0B), MHAUBUAYAJIbHBIX IPOEKTOB

* buorexnonorus u reaHas uHxeHepus - rexsosorun XXI Beka.
* HaHOTEeXHOJOTHs KaK NPUOPUTETHOE HANIPABJICHUE PA3BUTHS HAYKU U
npousBojacTea B Poccuiickon denepannm.
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* CoBpeMeHHbIE METO/IbI 00€33apaKMBAaHUS BOJIbI.

* AioTponus METauIOB.

*  Xusznb u gesrensHocTh .M. Menaeneena.

* «llepuogumyeckomy 3aKoHy Oyylllee HE TPO3UT PA3PYLIECHUEM...».

* Cunres 114-ro snemenTa - TpuyMd poCcCUMCKUX PUINKOB-IEPIIUKOB.

* U3oTomsl Bogopoa.

* Hcnonbs3oBaHuE paIMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETAX.

* PeHTreHoBcKO€ U3Ty4EHHUE U €r0 UCIOIb30BAHNE B TEXHUKE U MEJIULIUHE.
« Ilna3ma - 4eTBEPTOE COCTOSTHUE BEILIECTBA.

* AMop(HBI€ BellecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpYy>Karolllel cpeibl OT XMMUUYECKOro 3arps3HeHns. KonnuecTBeHHbIE

XapaKTEPUCTUKH 3arPA3HEHUS OKPYIKAIOMIEH CPEIBI.
» [IpumeHenue TBepAOro U razoodbpasnoro okcuaa yriaepoza (1V).

e 3ammura 030HOBOI'0 3KpaHa OT XMMUYECKOTO 3arpsI3HEHHUS.

» I'pybomucrniepcHble CUCTEMBI, UX KJIaccU(UKAIUS U UCTIOIb30BaHUE B
npodeccuoOHaIbHON AESITEIbHOCTH.

« KocMernueckue renu.

* IIpumeHeHHEe CyCIIEH3UI U OMYJILCUN B CTPOUTEIBCTBE.

*  MuHepanbl ¥ TOpHBIE TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

* PacTtBOpHBI BOKpyr Hac. Tumsl pacTBOPOB.

* Bopna xak peareHT u Kak cpena sl XMMUYECKOTO Ipolecca.

» JKuznb u gesrenbHocTh C. AppeHuyca.

* Bxiiag oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IIIEKTPOJIUTUYECKON
JIACCOLIMALUH.

* VYcrpaHeHHE )KECTKOCTH BOJBI Ha MPOMBILUIEHHBIX MPEAIPUATHSIX.
* CepHas KHUCIOTA - «XJ1€0 XUMUYECKOW MPOMBIIIIIIEHHOCTH.

* Hcnonb3oBaHne MUHEPAIbHBIX KUCIOT HA MPEINPUATUAX Pa3IMUHOTO MPOGUIIS.
*  OKcHJIBI U COJIM KaK CTPOUTENIbHBIE MAaTEPUAJIBI.

* Hcropus rumnca.

» IloBapeHHas coyb KaK XMMHUYECKOE CBIPbE.

*  MHoronukuii KapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBIIIUIEHHOCTH, B OBITY.

*  Peakmuu ropeHust Ha IPOU3BOICTBE U B OBITY

* BupryanbHoe MOJEIMPOBaHNE XUMHUYECKHUX ITPOLIECCOB.

*  DJIEKTpOJIU3 PaCTBOPOB AIEKTPOIUTOB.

*  DIEeKTpOJIU3 PacIuIaBOB 3JIEKTPOIUTOB.

[IpakTryeckoe NpUMEHEHNE IEKTPOIIN3A: paduHHpOBaHNE, TaIHBAHOILIACTHKA,
raJbBaHOCTET M.

* Hcropus nosry4eHust 1 IpOU3BOACTBA AIFOMUHMSL.

e DIEKTPOJUTUYECKOE MMOTYyUEHUE U pa)UHUPOBAHUE MEJIH.

19




CK - VII/I-PII-
B MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
_— . _
.%t I'BIIOY «I'ycuHOO3€pCKNA SHEPTETUYECKUI JIUCT | JIUCTOB
o TEXHUKYM) BCEro
JucounimHa  XuMus 20 | 31
Ox3zeMiuisap No

Kuzup u gesarenbHocTh I'. JIPBH.

Ponb MeTamioB B HCTOpUH YETOBEUECKOW [IMBUIM3ALINH.

Hcropust oteuecTBeHHOM yepHOU MeTautyprur. COBpEMEHHOE METaJLTypruyecKoe
MIPOU3BOJCTBO.

Hcropus oTredecTBEHHON IBETHOM METAUTypruu. Posib METaJUIOB U CIIJIAaBOB B
Hay4YHO-TEXHUYECKOM IMPOrpecce.

Koppo3zus MeTamioB u criocoObl 3alIUTHL OT KOPPO3UH.

WNuepTHbIe min 01aropogHbIE rasbl.

Poxpnaromuye conu - rajaoreHsl.

Hctopust mBeICKON CIIHYKHU.

Hctopust BOSHUKHOBEHUS U PA3BUTHS OPTaHUYECKOW XUMUMU.

Kuznb u gestensHocTh A.M. ByTieposa.

Butanusm u ero kpax.

Ponb 0TeueCcTBEHHBIX YUEHBIX B CTAHOBJIICHUU U Pa3BUTUU MUPOBOW OPraHUYECKON

XUMHUU.
COBpeMeHHBIC IIpCaACTaBJIICHUA O TCOPHUHU XUMHUYCCKOI'O CTPOCHUA.

DKOJIOTUYECKUE aCTIEKThI UCIIOIH30BAHUS YTIIEBOIOPOIHOTO CHIPbS.
DKOHOMHUYECKHUE aCTIEKThI MEKIYHAPOIHOTO COTPYTHUYECTBA 110 UCIIOJIb30BAHHIO
YTIEBOJIOPOTHOTO CHIPHSI.

Hcropust OTKpBITHS U pa3pabOTKU Ta30BBIX M HEPTSIHBIX MECTOPOXKIACHHH B
Poccuiickoit ®eaepanuu.

XuMus yriaeBoAOPOAHOTO ChIphI U MOs Oyayias npodeccus.

YTIeBoI0pOTHOE TOTITMBO, €T0 BUIBI U Ha3HAYCHUE.

CHHTeTHYECKUE KayIyKH: HCTOPHSI, MHOTOOOpa3He U NMEPCIICKTUBBI.
PesnHOTEXHIUECKOE POU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUIECKOM TpoTpecce.

TEMATHUYECKOE IINTAHUPOBAHUE

[Mpu peanuzamuu copep)kaHus oO0IIE0O0pa30BATEILHOW YUECOHON JHCHIUTUTHHEI
«Xumusi» B npenenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOro OOIIEro
oOpa3zoBaHusi ¢ TosyuyeHueMm cpeaHero obmero oopazoanus (IITIKPC, TIIICC3)
MaKCUMallbHasl yuyeOHast Harpy3Ka 00yJaroIInuXcsl COCTABIISET:

no crnenuanbHocTsIM  CIIO  TexHmdeckoro mnpoduis mpodhecCHoHaTHHOTO
oOpa3zoBanuss - 117 wac. N3 Hux - ayaurtopHas (oOs3aTesbHasg) Harpyska
oOy4aromuxcs, BKI0Yas JadopaTopHbIe OMBITHI M MPaKTUUYECKUE 3aHATHUS, -78 4ac.;
BHEAyJUTOPHAsl CaMOCTOsITeNbHAs paboTa CTyAEHTOB - 39 yac.
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MunucrepcTBo 00pa3zoBanus u Hayku Pb K ngnfgp i
% I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIUCT | JIUCTOB
TEXHUKYM) Beero
JucounimHa  XuMus 21 31
Ox3zeMiuisap No

TemaTuueckuu 1jias

Buj yueOHoii padoThI

KoauuecTBO 4acoB

Ayoumopnbie 3anamus meopus hpakmuka
Cooeporcanue 00yuenus.

Baenenue

2

1. Obwasn u neopzanuueckas xumusn 28 18
1.1. OcHOBHBIE TOHSATHS U 3aKOHBI 2 2
1.2. [lepuoauueckuii 3aKOH U 4 2
MEepUOINYECKasi CUCTEMA XUMUYECKUX

anemeHTOB J[.W. Meneneena u

CTPOEHHUE aTomMa

1.3. Ctpoenue BeriecTBa 6 2
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) MunuctepcTBo 00pa3oBanus u Hayku Pb K 'Z?gljfém'
% I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIMCT | JIUCTOB
TEXHUKYM» BCero
Sxserp Ne JucounimHa  XuMus 22 31
1.4. Bona. PactBopbl. 2 4
DIIEKTPOAUTHYECKAS
JICCOLIMAIUS
1.5. Knaccuduxanus 6 4
HEOPraHUYECKUX COECAMHEHUN U UX
CBOMCTBA
1.6. XuMuueckue peakiuu 4
1.7. MeTanisl 1 HEMETAIJIbI 4 4
2. OpzanuuecKkas Xumus 18 12
2
2.1. OcHOBHBIE IOHATHS
OpPraHUYECKON XUMUU U TEOpUS
CTPOEHUS OPTaHUYECKUX COeTMHEHUN
2.2. YrneBoaopoasl U UX NPUPOJHbBIE 8 5
UCTOYHUKHU
2.3. Kucnopoaconaepxarine 6 5
OpPTaHWYECKUE COCTUHEHUS
2 2
2.4. A3oTcozaepKalue OpraHnyecKue
coenuHeHus. [lonrmepsr
Hroro 48 30
Bueayoumopnas 39
camocmoamenvHas paboma:
MOJITOTOBKA BBICTYIUICHHUH 110
3aJJaHHBIM TEMaM, JTOKJIaJIOB,
pedepaToB, 3cce, MHIUBHUIYATHFHOTO
MPOEKTa C MCIIOTh30BAaHHEM
WH(OPMAITMOHHBIX TEXHOJIOTHH H Jp.

IIpomesrcymounaa ammecmayus é hopme ougppepenyuposannozo 3auema

Bcero

117
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Ox3zeMiuisap No

CK - VII/I-PII-
MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIMCT | JIUCTOB
TEXHUKYM» Beero
JucounimHa  XuMus 23 31

XAPAKTEPUCTHUKA OCHOBHBIX BU/IOB
YYEBHOU JEATEJBHOCTHU CTYJAEHTOB

Cooepiicanue Xapaxmepucmuxka 0CHOBHbIX U006 OesAmebHOCmU
0Byuenus odyuaruezoca (Ha yposne yueoHwvIx oeiicmeuil
Baxkueiimme m /[aBaTh onpeneneHye U ONepupoBaTh CICAYIOIIMMI XUMUYECKUMU
HOHSATHSAMH: BEIIECTBO, XUMUUYCCKHIA 3JIEMEHT, ATOM, MOJICKYJIa,
XUMHAYECKUE
OTHOCHUTCIIBHBIC aTOMHAA 1 MOJICKYJIAPHAsA MacCCbl, MOH, aJIJIOTPOIINA,
HOHSATHS

U30TOIbI, XUMHUECKAs CBSI3b, IEKTPOOTPULIATEIBHOCTb,
BaJICHTHOCTbh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIM 00BEM ra3000pa3HbIX BELECTB, BEILIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHUSI, pACTBOPBIL,
UIEKTPOIUT U HEIEKTPOIIUT, SJIEKTPOIUTUYECKAs TUCCOLIMALIU,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHE,
Ter10BOM 3(PPeKT peaknu, CKOPOCTbh XMMUUYECKON peakLuy,
KaTajan3, XMMUYECKOE PaBHOBECHE, YIIIEPOJIHBIN CKEIIET,
(GyHKIIMOHATIbHASL TPYTINA, U30MEpUsi, TOMOJIOTHUSI.

OCHOBHBIE 3aKOHBI
XUMUU

m  DopMyIHpOBaTh 3aKOHBI COXPAHEHHS MACChI BEIIIECTB U
MIOCTOSIHCTBA COCTaBa BEIIECTB.

B YCTaHaBIWBATH NPUYUHHO-CIEJCTBEHHYIO CBSI3b MEXKIY
CoJIep>)KaHUEM ITHUX 3aKOHOB M HAMTMCAaHHUEM XUMHUYECKHUX (HOpMYI U
YPaBHEHHUH.

B YcTaHaBIMBAaTh SBOJIOLMOHHYIO CYIIIHOCTh MEH/IEIEEBCKOM
Y COBpeMeHHOU (hopMyTHpOBOK Nepuoanydeckoro 3akona /(.M.
Menneneesa.

B OOBsACHATH (PU3UUYECKUN CMBICT CUMBOJHUKU IEPUOANUECKOM
TabHIel XUMudeckux dreMenToB .M. MenneneeBa (HomepoB
3JIEMEHTA, MIEPUOoia, TPYIIBI) U yCTaHABIUBATh IPUUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXIY CTPOECHHUEM aTomMa 1
3aKOHOMEPHOCTSIMH U3MEHEHHUS CBOWCTB JIEMEHTOB U

00pa30BaHHBIX MU BEUIECTB B MIEPUOJIaX U rpyMmax.
XapaKTepmoBaTL DJIEMEHTHI MAJIBIX U OOJIBIINX MEPHUOIOB IO UX
TIOJIOXKEHUIO B epuogudeckoit cucreme .M. MeHeneesa.

OcHOBHBIE TEOPUH
XUMHUHU

m YcTaHaBIMBAaTh 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEIISCTB
OT CTPOCHUS aTOMOB o6pa3y10umx X XUMHUYCCKUX 3JICMCHTOB.

| XapaKTepI/ISOBaTL BaKHEHUIIINE TUIIhI XUMHUYECKHX CBSA3EH U
OTHOCUTEIBbHOCTh ATOM TUIOJIOTHH.

B OOBICHATH 3aBHCUMOCTH CBOMCTB B€HICCTB OT UX COCTaBa U
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Ox3zeMiuisap No

CK - VII/I-PII-
MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIUCT | JIUCTOB
TEXHUKYM) Beero
JucounimHa  XuMus 24 | 31

CTPOCHHUSI KPUCTALINYECKUX PELIECTOK.
m  DPopMynMpOBaTH OCHOBHBIE IIOJIOKEHUS TEOPUU
3JIEKTPOJIUTUYECKON JUCCOLMALIMM U XapaKTepU30BaTh B CBETE ITOU
TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUM.
DopMyIMpPOBaTh OCHOBHBIE ITOJIOKEHUS TEOPUU XUMUYECKOTO
CTPOEHHUsI OPTAaHUYECKUX COCAMHEHUN U XapaKTEPU30BaTh B CBETE

3TOM TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIUHEHUN.

Baxueiinmme BemiecTsa u
MaTepHalIbl

B XapakTepus3oBaTh COCTaB, CTPOECHUE, CBOWCTBA, MOMyYEHUE U
npuMeHeHne BakHehmmx metawioB ( 1A u Il A rpymnm, anomunus,
’kKesge3a, a B CCTECTBEHHO-HAy4yHOM mpoduie ¥ HEKOTOphix d-
JJIEMEHTOB) U UX COCAMHEHUU.

m  XapakTepus3oBaTh COCTaB, CTPOCHUE, CBOWCTBA, MOJIyY€HUE U
npumeHenue BaxHemux Hemetawios (VIII A, YHA, V1A rpymnm, a
Takke azoTa m Qocdopa, yriuepona W KpeMHUsS, BOJIOPOAA) U HX
COCIMHEHU.

m  XapakTepus3oBaTh COCTaB, CTPOEHUE, CBOMCTBA, IOJyYEHUE U
NPUMEHEHUE BAXKHEHIIMX KJIACCOB  YIJIEBOJOPOAOB  (AJIKAHOB,
[MKIIOAIKAHOB, AalIKeHOB, alKUHOB, apeHOB) W HX Haubosee

3HaYMMBbIX B HAPOJHOXO3AUCTBEHHOM IIJIaHE MIPECTaBUTENEH.

B aHanmornuHoM Kitode XxapakTepu30BaTh BaXKHEUIINX
Mpe/ICTaBUTENEN JPYTUX KIacCOB OPraHMYECKUX COEAMHEHMMN:
METAHOJI ¥ 3TAHOJ, CI0XKHBIE F3(UPBIL, KUPBI, MbLIA, aJIbJAETH/IbI
(bopmanbaerua u aleTanbaerua), KeTOHbI (alleToH), KapOOHOBBIE
KHUCJIOTHI (YKCYCHAsi KUCIIOTA, JUIsl €CTECTBEHHO-HAYYHOT0 MpoQuis
MPEACTaBUTENCH IPYTUX KIACCOB KUCITIOT), MOHOCAXapHUIbI
(rimroxo3a), ucaxapusl (caxaposa), moIrucaxapusl (Kpaxman 1
LEJUTI0JI03a), AaHUJIMH, aMUHOKHCIIOTHI, O€JIKH, HICKYCCTBEHHBIE U
CHUHTETHYECKUE BOJIOKHA, KAy4yKH, MJIACTMACCHI.

XUMHYECKUH SA3BIK U

m lcnone3oBath B yuyeOHOM U mpodeccroHalbHON

CHMBOJINKa NEeATEIbHOCTH XUMHYECKHE TEPMUHBI 1 CUMBOJIMKY.
m HaspiBaTe wW3ydeHHBIE BEIIECTBA 1O TPUBHAIBHOW WIH
MEXIYHApOAHON HOMEHKJIAType M  OTpaxaTb COCTaB  ATHUX
COEMHEHUI ¢ MOMOIIBI0 XUMUYECKUX (hopMyiI.
OTpaxaTh XUMHUYECKHE MPOLIECCH C TOMOIIBIO YPAaBHEHUN
XUMHAYECKHUX PEaKIhil.
XuMHYecKHue B OOBACHATH CYLIHOCTb XUMHYECKHUX IIPOLIECCOB.
peakuun KnaccudunupoBaTb ~ XMMHYECKHE  peakIMM MO  Pa3IHMYHBIM

IprU3HaKaM: 4YHCIIy U COCTaBy HNPOAYKTOB U PCAar€cHTOB, TCIIJIOBOMY
a¢ddexTy, HampaBiIeHUo, (pa3e, HAUTMUNIO KaTaIH3aToOpa, U3MEHEHHUIO
CTETICHEeH OKMCIIEHUS 2JIEMEHTOB, 00pa3yIOIINX BEUIeCTBa.

B VYCraHaBIMBaTH TNPU3HAKKM OOIIETO W Pa3IUYHOTO B
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Ox3zeMiuisap No

CK - VII/I-PII-
MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIMCT | JIUCTOB
TEXHUKYM» Beero
JucounimHa  XuMus 25 | 31

TUIIOJIOTUYU PEAKLUI JUIsI HEOPTAHUYECKOW U OPTraHUYECKON XUMUHU.
KnaccudunupoBars BemecTBa v MPOLECcChl ¢ TOYKH 3pEHUS
OKHCJICHUA-BOCCTAaHOBJICHUsI. COCTaBIIATh YPABHEHHS PEaKLUH C
MTOMOIIBIO0 METO/IA NIEKTPOHHOTO Oananca. m OOBSICHUTH
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKLIMH U IOJIOKEHUS
XHUMHUYECKOTO PaBHOBECHS OT PA3IIUYHBIX (aKTOPOB.

XUMHYECKHH B BrImonmHAT,  XMMHUYECKHMH  DKCIIEPUMEHT B IOJHOM
SKCTIEPUMEHT COOTBETCTBHUH C IPAaBUIaMU 0€30IaCHOCTH.
HaGiro1ath, GUKCHPOBATH U ONMUCHIBATH PE3YJILTATHI IPOBEICHHOTO
JKCIIEPUMEHTA.
XuMHYecKas m  [IpoBoauth CaMOCTOATEIIbHBIN TOWCK XAMHYECKON
uH(pOpMAaIs MH(OPMALIMY C WCIOJIL30BAHUEM PA3IIUYHBIX UCTOYHUKOB (HAy4YHO-

MOMYJISIPHBIX HW3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wurepuera);

UCIIOJIB30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIsl 00pabOTKH 1
nepeayv XuMU4eckoi nH(pOpMaluu U €€ IPEJICTaBICHUS B
pa3nuuHbIX hopmax.

PacueTsl o
XUMHYECKUM (popmyrnam
Y YpaBHEHUSIM

B YCTaHaBIMBAaTh 3aBUCUMOCTh MEXAY KA4eCTBEHHOM U
KOJIMYECTBEHHON CTOPOHAMHU XMMHUYECKHUX OOBEKTOB U MPOIIECCOB.
Pemath pacueTHble 3a/1a4¥ IO XUMUYECKUM (HOpMyIiaM U
YpPaBHEHUSM.

[TpodunbHoe n
npohecCuoHaNBHO
3HaYMMOE COJ/IepIKaHue

B OOBACHATH XMMHUYECKHE SBJICHUS, IPOUCXOSIINE B IPUPO/IE,
OBITY M Ha IIPOU3BO/ICTBE.

m  OmpenensiTb  BO3MOXKHOCTH — IPOTEKAHHA  XUMHYECKHX
MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSIX.

m CoOmonaTh npaBuiia 3KOJIOTMYECKH TPAMOTHOT'O MOBEICHUS B
OKpY>Karollen cpene.

m  OneHuBarh BIUSHUE XUMHYECKOTO 3arpsi3HEHUST OKPYKAroIIei
Cpebl Ha OPTaHM3M YeJIOBEKa U JPYTUe KUBbIE OPraHU3MBI.

m  CoOmonare npaBuiia 0€30MacHOr0 0OpaIIeHHs ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBaMU, JIaOOPATOPHBIM 000PYAOBAHUEM.

m [0oTOBUTH pacTBOPHI 3aJaHHON KOHIIEHTpAlMH B OBITY M Ha
MIPOU3BOJICTBE.
Kputnuecku olieHHBaTh 10CTOBEPHOCTh XUMHUECKOH MH(pOpMaLInH,
MOCTYNAIONIeH U3 pa3HbIX HCTOYHUKOB.

YYEBHO-METOAUYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIHEYEHHUE MPOT'PAMMBI YYEBHOM JUCIHUILIJIUMHBI

«XHUMMUSA»
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CK - VII/I-PII-
B MunucrepcTBo 0Opa3oBanus u Hayku Pb 25.-18
_— . _
.%t I'BIIOY «I'ycuHOO3€pCKNA SHEPTETUYECKUI JIUCT | JIUCTOB
o TEXHUKYM) BCEro
JucounimHa  XuMus 26 31
Ox3zeMiuisap No

OcBoeHne mporpaMMbl y4eOHOW AMCHUIUIMHBI «XHUMUS»» MPEANoyiaraeT Halu4nue B
npodeccuoHanbHOM 00pa3oBaTeIbHOM OpraHU3allly, pean3yroliel 00pa3oBaTEIbHYIO
nporpaMMmy cpeanero oduero oopasosanus B npenenax ocsoeHuss OIIOII CIIO na 6a3ze
OCHOBHOT0 0011ero o0pazoBaHus, KaOMHETa XMUMHH C JlabopaTopued U 1abOpaHTCKOU
KOMHATOM, B KOTOPOM HMEETCS BO3MOXHOCTh OOECHEeUUTh CBOOOJHBIM JIOCTYI B
WuTtepHer BO BpeMs y4eOHOTO 3aHATHS M B TEpUOJ BHEY4eOHOW JeATeIbHOCTU
00ydJaromuxcs.

[Tomemenne kaOWHETa MJODKHO YAOBIETBOPSITH TpPEeOOBAaHUSIM CAHUTAPHO-
AMHIEMHUOJIOTHYeCKUX TipaBui u HopMmatuBoB (CanlluH 2.4.2 No 178-02), u ocHarieHo
TUTIOBBIM 00OPYJOBaHUEM, YKa3aHHBIM B HACTOSAMIUX TPeOOBAaHUAX, B TOM 4YHUCIIE
CHEUAIN3UPOBAHHON yueOHON MeOeNblo U cpelcTBaMu OOyYeHHUs, JOCTaTOYHBIMU IS
BBITTOJHEHHS TPEOOBAHMH K YPOBHIO [IOATOTOBKH 00YYAFOIIAXCS-.

B kaOunete J0MKHO OBITh MYJIBTUMEIUUHOE OOOPYIOBAaHHE, IMOCPEIACTBOM
KOTOPOTO YYaCTHUKH 00pa3oBaTeIhHOrO MPOIecca MOTYT MPOCMATPHUBATH BU3YaJIbHYIO
UHPOPMAIIHIO 110 XUMHUH, CO37aBaTh MPE3CHTAINN, BUICOMATEPHAIIBI U T.1I.

B coctaB y4eOHO-METOAMYECKOTO W MaTepPHATbHO-TEXHHYECKOTO OCHAIICHUS

KaOMHETa XUMUU BXOMST:
*  MHOTrO(YHKIIMOHAJBHBIN KOMILJIEKC MTPENOJaBaTEs;

* HaTypaJibHble O0BEKThI, MOAEIHU, TPUOOPHI K HAOOPHI 1711 TOCTAHOBKH

JEMOHCTPALMOHHOI'O U YYEHUYECKOT0 3KCIIEPUMEHTA;

* [e€YaTHbIC U HKPAHHO-3BYKOBBIE CPEICTBA OOyUCHUS;

* cpenacTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

*  PEaKTUBBI;

* MepeyHU OCHOBHOM M JOMOJIHUTEbHON yUeOHOU JIUTEepaTyphl;
* BCIOMOraTesbHOE 000pY/I0BaHNE U UHCTPYKLIUU;

s OubnnoreuyHsii HoH.

B 6ubnuoteunsiii GoHI BXOAIT YUEOHUKH U y4eOHO-METOAUYECKHUE KOMIIIEKTHI
(YMK), PEKOMEHIOBAaHHBIE WA JIOIYILIEHHBIE IS HCIIOJIb30BaHUS B
npodeccruoHaNbHBIX 00pa30BaTeNIbHBIX OPraHU3alHIX, PEATU3YIOMIUX 00pa30BaTEIbHYIO
nporpaMMmy cpeanero obiero oopasosanus B npenenax ocsoeHuss OIIOIT CIIO na 6a3ze
OCHOBHOTO 00111eT0 00pa3oBaHusl.

bubnuoreunsiii GOHI MOKET OBITH TOTIOTHEH XUMUYECKOHN DHITMKIIONICTUEH,
CIIPABOYHUKAMM, KHUTAMU ISl YTEHUS TI0 XUMUHU.

B mpormecce ocBoeHus mporpaMmbl yUeOHON AMCHUIUIMHBI «XUMHS» CTYJICHTHI
JOJKHBl MMETh BO3MOJKHOCTH JIOCTYIa K 3JIEKTPOHHBIM Y4Ye€OHBIM MaTepuanam Io
XMMHH, IMEIOIUECS B CBOOOIHOM JOCTyIE B cucteMe MHTepHeT (1eKTPOHHbIE KHUTH,
NPAaKTUKYMbI, TeCThI, MaTepuaisl EI'D u np.).
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PEKOMEHIAYEMAS JIMTEPATYPA

Jlna cmyoenmoe

[Nabpuensu O.C. Xumusa s npodeccuid M CHENHAIBHOCTEH  COIMAIbHO-
AKOHOMHUYECKOr0 U TymaHuTapHoro mnpodunei: yueOnux / O.C. T'aGpuensn, WU.I.
OctpoymoB. - M.: 2013

["a6puensn O.C. Xumus amns npodeccuil U CrienuaibHOCTeH TEXHUYECKOTO MPOuUIIs:
yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. - M.: 2014

["a6puensu O.C. Xumus 115 mpodeccuii ¥ CrennarTbHOCTeH €CTEeCTBEHHO HAyYHOTO
npoduns: yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. - M.: 2014 I"a6puensu O.C.
Xumus: yue0. ais ctya. npod. yue6. 3aBenenuit / O.C. 'abpuensu, U.I'. Octpoymos. -
M.: 2014

[Nabpuensu O.C. Ilpaktukym: yue0. mocobue / I'abpuensa O.C., Octpoymos WN.I'.,
CnanxoB C.A., lopodeea H.M. - M.: 2014

[Nabpuensn O.C. Xumus: nocobue ans noaroroBku k EI'D: yue6. mocobue / O.C.
["a6puensu, N.I'. Octpoymos, C.A. Cnaakos. - M.: 2011

Epoxun KO.M. , KoBanesa W. b. Xumus ansa npodeccuii u cienuaibHOCTEH
TEXHHUUYECKOT'0 U €CTECTBEHHO Hay4HOTo mpoduieit. - M.: 2014 Epoxun FO.M. Xumus:
3anaun u ynpaxkuenus. - M.: 2014 Epoxun FO.M. CO0OpHUK T€CTOBBIX 3aJIaHUM T10
xumud. - M.: Akagemusi, 2014 T'abpuensu O.C. u np. Xumus nis npodeccuit u
CHEIUANTBHOCTEN TEXHUYECKOTO NpOoduIs (3IEKTPOHHOE TPUITIOKEHHUE)

/Ina npenooasamens

06 obpazoBanuu B Poccuiickoit ®@eaepamnuu. DenepanbHbiii 3aKk0H Poccutiickoii
®eneparuu ot 29 gexabps 2012 r. No 273-D3

@denepalibHBIE  TOCYJApPCTBEHHBI  00pa30BAaTENbHBIM  CTaHAAPT  CPEIHETO
(momHOTO) 001IETO OOpa3zoBanus. YTB. [Ipukazom Muno6puayku Poccuu ot 17 mast 2012
r. Ne 413

[Tpuka3z MunoOpnayku Poccun ot 29 nexabps 2014 r. Ne 1645 « O BHeceHuH
U3MEHEeHHI B mpuka3 MunHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit dexeparyu ot
17 wmas 2012 1. Ne 413 «O06 yrBepxaeHuu (enepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTENIHLHOTO CTaHAAPTA CpeaHEero (MOJTHOTO) O0IIEro 00pa3oBaHUM.

PexomeHmanmm mo OpraHM3aluy TOJYYCHHUs CPEAHEro OoO0Iero oOpa3oBaHUsS B
npeeiax OCBOCHHs 00pa3oBaTeNbHBIX IMPOTPAMM  CPETHETO TMPOQPECCHOHATHLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOrO oOHIETO 00pa3oBaHHUS C Y4YeTOM TpeOOBaHUM
denepalbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB H  MOTy4aeMOM
npodeccur WM CHEUaTbHOCTH CPETHEr0 MpodeCcCHOHAIBHOTO 00pa3oBaHus (MHCHMO
JlemapTamMeHTa roCy/lapCTBEHHOH MOJUTHKH B cdepe MOATOTOBKM pabodMx KaJIpoB H
JT1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).
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[Nabpuensn O.C. Xumus JUis mpenoaaBarens: yueOHO-MeToaudeckoe rnocodue /
O.C. TI'abpuensn, ['.I'. JIsicoBa. - M.: 2012

["abpuensu O.C. I'.I'. JIsicoBa XuMus B TecTax, 3a/1auax U ynpaKHEHUSIX: yueO.

[Tocobue mns crya. [Ipod. oopazosanus/ O.C. I'abpuensn, . .. JIpicoBa - M.: 2012

["abpuensu O.C. u np. XumMus J1j1st Tpodeccrii U CIIeHaIbHOCTEH
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MunuctepcTBo oOpazoBanus U Hayku Pb

CK - YIIJI-PII-

Ox3zeMiuisap No

2.5.-18
I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIMCT | JIUCTOB
TEXHUKYM» Beero
JucounimHa  XuMus 29 31
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I'BIIOY «I'ycHHOO3EpCKHil IHEPTETUUECKUI JIMCT | JIUCTOB
TEXHUKYM» Beero
JucounimHa  XuMus 30 | 31
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