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MOSICHUTEJBHASA 3AININCKA
Pabouass mporpamma 00111€00pa30BaTeIbHON YYEOHOW MUCHMIUIUHBI «XUMHUSH)
npeaHazHaueHa Uit uzydeHuss xumud B [BIIOY «boxaHckuil arpapHbiid
TEXHUKYM», PEaTU3yIoOUIero 00pa3oBaTeNbHYI0 IPOrpaMMy CpPEIHEro oOIIero
oOpa3oBaHus B  TIpelesiax  OCBOEHUS  OCHOBHOM  mpodeccroHambHOM
oOpazoBarensHOil mporpammel CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHuUs MPHU MOJITOTOBKE CHEIUANMCTOB CPEAHETO 3BEHA.
Pabouass mporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpemgHero
o011ero oOpa3oBaHusl, MPEABIBIAEMBIX K CTPYKTYpPE, COACPKAHUIO U pPe3ybTaTam
OCBOCHUSA YUYE€OHOU JUCHUIUIUHBI « XUMUS», U B COOTBETCTBUU C PexoMeHnanusmMu
110 OPTaHM3aLMHU MOJIYYEHUS CPETHErO 00IIEero 00pa3oBaHus B MPEIEIax OCBOCHUS
00pa3zoBaTEIbLHBIX TPOTPaMM CPEIHETO MPOodEeCCHOHAIBHOTO 00pa3oBaHus Ha Oasze
OCHOBHOIO 0OO0HIEro o0pa3oBaHusi C y4yeToM TpeOOBaHW  (enepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMoi mpodeccuu wiu
CHEIUAIbHOCTU  CpeaHero  mnpodeccuoHaabHOrO  00pazoBaHus  (MHMCHMO
JlenapTameHTa ToCy1apCTBEHHOM MOJIMTUKHU B cepe MOATOTOBKH pabOunX KaJpoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
Copnepkanrue mporpaMmbl «XUMUsS» HAMpPaBICHO Ha JOCTMXKEHHE CIEAYIOIMIHNX
eJsen:
 ¢hopMHpoOBaHUE Y 00yYaIONIUXCS YMEHUS OIICHUBATh 3HAYMMOCTh XUMHUUYECKOTO
3HAHMS IJ151 K&KJOTO YEJIOBEKa;
* ¢popMHpOBaHUE Yy OOYYaIOIIMXCS LETOCTHOIO MPEJCTABIECHUS O MHUPE U POJIH
XUMHUU B CO3JJaHUU COBPEMEHHOUN €CTECTBEHHOHAYYHOW KapTHHBI MUpPA; YMEHUS
OOBSACHATH OOBEKTHI U MPOLECCHl OKPYKAIOIIEH JEHCTBUTEIBHOCTH — MPUPOJIHOMH,
COLMAIIBHOM, KYJBTYPHOM, TEXHUYECKOW CpEelbl, — UCIOIb3ys ISl 3TOro
XUMUYECKUE 3HAHUS;
* pa3BuUTHE Y OOy4YaloOlUXCSd YMEHUW pa3iaudaTh (PakThl U OIEHKH, CPAaBHUBATH
OLICHOYHbIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C
OTIpeNIeIEHHON  CHUCTEMOM  IIeHHOCTeH, (opmynupoBaTh ¥ OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIIHIO;
* npuobOpeTreHrne OOYyYaroIIUMHUCS ONBITA PA3HOOOPA3HOW JEATEIHHOCTH, OIBITA
MO3HAHUS W CaMOTIO3HAHUS; KIIOUEBBIX HABBIKOB, HMMEKOIIMX YHUBEPCAIHHOE
3HAUCHUE Ui PA3IMYHBIX BHJIOB JIEATEIHLHOCTH (HABBIKOB pPEIICHHUS MPOOJeEM,
OPUHATUS ~ pEIIeHWH, TOUCKa, aHanu3a W o0paboTku  uHOpManuwy,
KOMMYHUKATHBHBIX HaBBIKOB, HAaBHIKOB WM3MEPCHHM, HABBIKOB COTPYIHHUYCCTBA,
HaBBIKOB O€30I1aCHOT0 OOpaIleHHs ¢ BEIIECTBAMH B ITOBCEIHEBHOM KU3HM).
B nporpamMmy BKIIOYEHO COJEp’KaHHE, HaNpaBieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUH, HEOOXOAUMBIX Jisi KadecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 06a3e OCHOBHOIO OO0IIEero 00Opa3oBaHus C MOJYYEHUEM CpPEIHEro oOIero
oOpa3oBaHusi — TPOTPAMMBI TOJATOTOBKH  KBaJU(UIIMPOBAHHBIX PabOUMX
CITy»KallliX, TpOorpaMMbl MOATOTOBKY crienranucToB cpeanero 3seHa( [ITICC3).



PabGouass mporpamMma MOXXET HCHOJB30BaThCS IPYTUMHU MPOQPECCUOHATBHBIMU
o0pa30oBaTeNbHBIMU  OpPraHU3aALMSIMHM,  PEATU3YIOIMMU  00pa30oBaTEIbHYIO
nmporpamMmy cpeaHero obuero oopazoanus B npezenax ocsoerus: OIIOIT CIIO na
6a3e ocHoBHOrO 06011eT0 0OpazoBanus ( [IIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUTIJIAHBI
«XHUMUA»

XuMHUsI — 3TO HayKa O BELIECTBaX, UX COCTaBE M CTPOCHHM, O MX CBOMCTBAX U
NPEeBpPAlICHUSIX, O 3HAYCHUH XUMHUYECKHX BEIIECTB, MAaTEPHUAJIOB U IMPOLIECCOB B
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA.
Conepxkanne  00meoOpa3oBaTeIbHOW  y4eOHOW  JAWCHUIUIMHBI  «XUMUSD»
HaIpaBJICHO Ha YCBOCHHE O0YYaIOIIMMUCA OCHOBHBIX TOHSATUMN, 3aKOHOB U TEOPUI
XUMUH; Ha OBJIQJICHHEC YMEHUSIMH HAOIIOaTh XUMHUYCCKUE SBIICHUS, MTPOBOIUTH
XUMUYECKUN OKCIIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XUMHUYECKUX
dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH.
B mporecce u3zydeHHss XUMHHM Y OOYyYaroUIUXCsl pa3BUBAIOTCS MO3HABATEIIbHBIE
MHTEPEChl U MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTU B CAMOCTOSATEIBLHOM
pUOOPETEHUS 3HAHUI 110 XMMHUHU B COOTBETCTBUH C BO3HUKAIOIIMMHU KM3HEHHBIMU
npoOjeMaMu, BOCIUTHIBAETCS O€peKHOE OTHOIICHUS K MPUPOJE, MOHUMaHUE
300pOBOro  obpasa JKM3HM, HEOOXOAMMOCTH NPEIYNPEXKICHUS SIBICHUH,
HAHOCAIIMX BpEJ 3J0POBBI0 W OKpyXkaromiei cperae. OHM OCBaMBAIOT IMPHEMBI
TpPaMOTHOTO, 0€30MacHOT0 MCIOJB30BaHUSI XUMUYECKUX BEIIECTB U MaTepUajoB,
PUMEHSEMBIX B OBITY, B CEIbCKOM XO3SHCTBE M Ha IPOU3BOJICTBE.
[Ipu  cTpykTypupoBaHuUM  cojepkaHus  oOmeoOpa3oBaTeNbHON  yueOHOU
JUCIHMIUIMHBL 7 Tpo(ecCHOHANBbHBIX  00pa3oBaTeNbHBIX  OpPTaHU3AINA,
peanu3yommux o0pa3oBaTeIbHYI0 MPOTpaMMy CpPEAHETro o0uiero oOpa3oBaHUs B
npenenax ocBoenus OIIOII CIIO wa 6a3e OCHOBHOro 00IIero 0oOpa3oBaHUS,
YUUTHIBAJIACh OOBEKTUBHAS PEATBHOCTh — HEOOJBION 00BEM YACOB, OTIMYIIEHHBIX
HAa W3Y4YCHUE XUMHUHU, U CTPEMJICHHME MAaKCHUMAaJbHO COOTBETCTBOBATH UICSIM
pa3BuBaromiero oOydenus. IloaTromy TeopeTHuecknue BONPOCHI MaKCHUMAaJIbHO
CMENICHbl K Hayally W3Y4YeHHUS JUCIUIUIMHBI, C TEM, YTOObI MOCIEAYIOIIHA
dbakTHUeCcKuil MaTepHrall paccCMaTPUBAJICS HA OCHOBE U3YYEHHBIX TCOPHUH.
Peanuzanus 1eyKTUBHOTO MOAXO0/a K U3YYECHUIO XUMHUH CITIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTHUECKHX OMepaluii MBINUJICHHs, KaK aHalu3 U CHHTE3, 0000IIeHue U
KOHKPETH3aIHsl, CPAaBHEHUE M aHAJIOTHSI, CHCTEMATH3aIUs U KiiaccuuKamms u ap.
W3ydyenne XuMuuM B MNpoPEeCcCHOHATBHBIX 00pa30BATENbHBIX OpPTaHHU3AIMIX,
peanu3yrnmx 00pa3oBaTeIbHYIO MPOrpaMMy CpeaHero oOiiero oOpa3oBaHHS B
npenenax ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHuUsl, UMEET
CBOM OCOOCHHOCTHM B 3aBHCHUMOCTH OT Tpoduias mpodecCHOHATLHOTO
oOpa3oBaHMsl. DTO BBIpaKaeTCsl yepe3 cojepraHue 00ydeHUs, KOJINYECTBO YacoB,
BBIZICIISIEMBIX Ha HU3y4Y€HUE OTACIBHBIX TEM IMPOTrpaMMbl, TITyOUHY WX OCBOCHUS
OOyJarOMIMMHCS, Yepe3 O00beM U XapakTep MPAKTUYCCKUX 3aHSATUH, BUIIBI
BHEAYIUTOPHON CAaMOCTOSATEILHOU PaOOTHI CTYJICHTOB.



[Ipu  ocBoenun mnpodeccuit CIIO u cneumansHocteit CIIO TexHHUYECKOro
npoduis mpodhecCHOHAIIBHOTO 00pa30BaHUs XUMHS U3ydaeTcs 0oJiee yriryOaeHHO,
Kak npoduiibHas yueOHas TMCUUILITNHA.

Crneunduka u3y4eHus XMMHUH TIPU OBIAJACHUHN MPOGECCUIMUA U CHEIUATBHOCTIMHU
TEXHUYECKOTO mpoduis oTpaxkeHa B Kaxaol Teme paznena «CopaepkaHue
y4eOHON AUCHUILUIMHB) B pyOpuke «IIpodunsHbie u npodeccuoHanbHO-3HAYMMbIE
AJIIEMEHTBI COJEPXKAHUS». DTOT KOMIIOHEHT pealiu3yercs MpU WHAUBUIYaATbHON
CaMOCTOSITENIbHOM paboTe oOydaromuxcs (HamucaHue pedeparoB, MOATOTOBKA
COOOIICHMI, 3amuTa MPOEKTOB), B TpoIlecce YYEOHOU MACSITEIBHOCTH IO
PYKOBOJACTBOM TIperoaaBarensi (BBIMOJHEHHE XUMHYECKOTO OJKCIEPUMEHTa —
7a00paTOPHBIX ~ OMBITOB M  MPaKTUYECKHMX paboT, pelieHHe MPaKTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 337a4 U T.1I.).

B conepxxanuu ydeOHOM AMCHUIUIMHBI IS €CTECTBEHHOHAYYHOTO MPOQHIIS
1po(heCcCHOHATbHO-3HAYMMBbIM KOMIIOHEHT HE BBIJEJIECH, T.K. BCE €r0 COJAEpKaHUE
ABJISETCST IPO(PUIBHO-OPUEHTUPOBAHHBIM M HOCHUT MPO(dheCcCHOHATBLHO-3HAYNMBIM
XapakKTep.

B nmnpomecce wu3ydyeHuss XUMHM TEOPETHUUECKHE CBEACHHUS  JIOMOJHSIOTCS
JEMOHCTPALUSIMH, JAOOPATOPHBIMU OIBITAMH M TMPAKTHUYECKUMHU 3aAHATUSIMH.
3HAYUTENBHOE MECTO OTBOJIUTCS XMUMHUYECKOMY B3KCHepuMeHTY. OH OTKpbIBaeT
BO3MOXKHOCTh (DOPMUPOBATh Y 00YUAIOMIUXCS CHIEUAIbHbBIE IPEIMETHbIC YMEHHUS:
paboTaTh C BEIIECTBAMH, BBIMOJHATH TMPOCTHIE XUMHYECKHE OTBITHL, YUUT
0e30MacHOMY U DKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIECTBaMH,
MaTepuajJaMH U IpoleccaMu B ObITY U Ha IPOU3BOICTBE.

Jis  opraHuMzanMu  BHEAYJUTOPHOW CaMOCTOSTEIBHOW paboThl  CTYICHTOB,
oiazaeBaromux mnpodeccusimu CIIO u cnermuanbHocTssMH CIIO TexHUYECKOTO
nppuis npodeccruoHaNbHOTO 00pa30BaHUsl MPEJCTABIEH MPUMEPHBIN MepeyeHb
pedeparoB (I0KIIaI0B), HHIUBUIYATBLHBIX IIPOCKTOB.

B nmpouecce wu3ydeHMs XUMHUM BaXHO (OpMHpPOBaTH HUH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOydaromuxcsi. [loaToMy mpu opraHu3aluy CaMOCTOSTEIbHON
paboThl HEOOXOAMMO AaKIEHTUPOBATh BHUMaHWE OOY4YaIOMIMXCS Ha TOUCKE
uHdopmaIuu B CpeicTBax macc-menua, MHTepHeTe, B yueOHOM M CrenHabHON
JUTEpaType C COOTBETCTBYIOMIUM O(OPMIICHUEM U MPEJICTABICHUEM PE3YJIbTAaTOB.
N3yyenue o61eo0pa3oBaTeIbHON YUeOHOM AUCITUIUIMHBI « XUMHUS 3aBEPIIACTCS
noABe/eHueM HUTOroB B (opme puddepeHIrpoBaHHOrO 3ayeTa B paMKax
MIPOMEKYTOUYHOM aTTecTallMu CTyAeHTOB B mpouecce ocBoeHus OIIOIT CIIO c
MoJIydyeHHueM cpeanero oomiero oopazoranus ( [ITIICC3).

MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE

YyeOHass quCHUIUIMHA «XUMHUS» SBISETCS YYEOHBIM TPEIMETOM IO BHIOOpPY W3
oOsi3aTenbHONM mpeaMeTHo obOmactu «EctectBeHHbie Hayku» DPI'OC cpennero
o01ero ooOpa3oBaHusI.

B  mpodeccuonanbHbIXx  00pa3oBaTENbHBIX — OpraHM3alMsAX, PEATU3YIOMIMX
o0pa3oBaTeNpbHyI0 MpPOTrpaMMy CpelHero ooOmero oOpa3oBaHMs B Ipezenax
ocBoenusi OIIOII CIIO na 6a3e ocHOBHOTO 0O0IIero oOpa3oBaHusA, yueOHas
JUCHMIUIMHA «XUMHs» H3y4yaeTcsi B 0011e00pa30BaTENIbHOM IUKIIE y4eOHOTro




OIIOII CIIO na 6a3e OCHOBHOTO 00I1ero 00pa3oBaHUs C MOTYYEHHEM CPEIHEro
oO1iero oOpazoBaHus .
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ayIMTOPHOW HArpy3kum mno Kypcam u | Mtoro
cemecTpam (4ac.)

1 kypc 2 Kypc 3 Kypc 4 xkypc
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CEJILCKOT'O
XO03sIMCTBa

[TpomexxyTouHas arrectanus: TudepeHImpoBaHHbIN 3a4eT

PE3YJbTATBHI OCBOEHUS YYEBHOM JUCIHUIIJIMHBI

OcBoeHME colepxkaHUS Y4EOHOM JUCHUIUIMHBI «XUMUS», O00ecrneunBaeT
JOCTHXKEHHE CTYAICHTAMU CIIETYIOLINX pe3yibmamos:

JAUYHOCMHBIX:

] 9yBCTBO TOPAOCTA M YBKEHHUSI K UCTOPUHM U NOCTHKEHHSM OTEUECTBEHHOMN
XUMUYECKOM HayKH; XHMHUYECKM TIPAMOTHOE IOBEJIEHHE B MpPOo(ecCHOHATBbHON
NEATEIPHOCTH W B OBITY TMpU OOpAIllEHUH C XUMUYECKMMU BEIIECTBAMU,
MaTepuajiaMH U MpoLeccaMu;

] TOTOBHOCTh K TPOAOJDKEHHIO OOpa30BaHUS M TOBBIIICHUS KBATH(PHUKAIUU B
M30paHHON MPO(HECCUOHATBHON NESITEILHOCTH U 0ObEKTUBHOE
OCO3HAHHE POJIM XUMUYECKUX KOMIIETEHITUN B ATOM;

[1 yMeHHWe WCIOJIb30BaTh JOCTHIKEHWS COBPEMEHHOW XHMHUUYECKOW HayKu U
XUMUYECKUX TEXHOJOTUN JJIS TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM NeITeTbHOCTH,

MEemanpeomMemHuIx:

] ucnosib30BaHUE Pa3IMYHBIX BUOB MMO3HABATEIILHON NESITEIbHOCTH M OCHOBHBIX
WHTEJUICKTYalbHbIX oOmepanuii (mocTaHoBKa 3agauu, (HOPMYTUPOBAHHE THUIIOTE3,
aHaNMW3 W CHHTE3, CpaBHEHHWE, OO0OOIIECHUE, CHUCTEMATH3aIlMs, BBISIBICHHUC
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOWCK aHAJoroB, ()OPMYJIUPOBAHKE BBHIBOJIOB)
JUTSL PEIICHUs TIOCTABJICHHOM 3a/1aud, MPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS
(maOmro/leHe, HAyYHBIA OKCIIEPUMEHT) IS HW3YYCHUS pPa3JuvHBIX CTOPOH
XUMUYECKUX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HHUKACT HEOOXOJIMMOCTH
CTaJIKUBAThCS B IpodeccroHanbHol chepe;

[] uWcrmonb30BaHWE Pa3IMYHBIX MCTOYHUKOB JUIS TOJYYEHUS XUMHYCCKOM
uH(OpMAIMU, YMEHHE OICHHTHh €& JOCTOBEPHOCTHh IS JIOCTHDIKCHHS XOPOIIHUX
pe3yJbTaToB B podeccuoHanbHoU cepe;

npeoMemHbIX:




] chopMHUpPOBaHHOCTH MpPEACTABICHUI O MeCcTe XUMUU B COBPEMEHHOW HaydHOH
KapTUHE MHpa; TOHMMAHHE POJUM XUMUU B (OPMUPOBAHUM Kpyrozopa u
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIICHUs] MPAKTUUECKUX 3a/1a4

] BIaJeHWe OCHOBOMNOJATAIOIIMMUA XHUMHWYECKAMHU TOHSTUSIMHU, TEOPHUSIMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJIb30BAHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

| BJIaJeHWE OCHOBHBIMH METOJIaMU HAay4YHOr'o mnoO3HaHusl, HCIIOJIb3YEMbIMHU B
XUMHU: Ha6J'IIOI[eHI/IC, OIIMCaHHuC, HN3MCPCHHC, OKCIICPUMCHT, YMCHHUC
06pa6aTLIBaTB,O6’I)HCHSITI) PE3YIIbTAThI HpOBCI[éHHLIX OIIBITOB U ACJIAaTh BBIBOJBI,
TOTOBHOCTH M CIIOCOOHOCTH INPpUMCHATL MCTOABI IIO3HAHHWA IIpU PCIHICHHUU
MMPAKTHYCCKUX 3aJ1av;

] copMUpPOBaHHOCTH YMEHHS JaBaTh KOJWYECTBEHHBIE OLEHKH W TPOBOIUTH
pacy€Thl O XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

] BrazgeHue npaBuiaMu TEXHUKU 0€30MacHOCTH P UCIOIb30BaHUU XUMHUECKUX
BCIICCTB;

] chopmMupoBaHHOCTH COOCTBEHHOH MO3ULMU TIO
OTHONIIEHUIO K XUMUYECKON MH(DOPMAIUH, TOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

COJIEPKAHUE YYEBHOW JUCIIUTIJIMHBI

Texnuueckuit npoghuno

npogheccuonanvnozo 0opazoeanus

BBenenue

Hayunble MeTOABI TIO3HAHMS BEIIECTB W XUMHUYECKHX sBJI€HUU. Poib
AKCTIEPUMEHTA U TEOPUHU B XUMUU. MOJIeTUPOBAHNE XUMUUECKUX MTPOILIECCOB.
3nauenne xumuu npu ocBoeHuu mnpodeccuit CIIO um cneumansHocteit CIIO
TEXHUUYECKOTO TTpoduisi mpodhecCUOHATIBHOIO 00pa30BaHusl.

1. O0mast ¥ HeOpraHu4ecKas XuMus

1.1. OcHOBHBIE OHATHS U 3AKOHBI XUMHUU

Ocnoenvte nonamua xumuu. BemectBo. AtoM. Monekyna. XUMHUYECKUI
aneMeHT. Amnotponusa. Ilpocteie W croxHble BeniecTBa. KadecTBEHHBIM W
KOJJMYECTBEHHBIM  COCTaB  BEIICCTB. XUMHUYECKHE€ 3HAKK ©  (OPMYIIBL
OTHOCHUTENBHBIE aTOMHASI U MOJIEKYJIsIpHasi Macchl. KOMYECTBO BellleCTBA.
Ocnoenvte 3akonvl xumuu. CtexuoMeTpus. 3aKOH COXPAHEHHSI MACChl BEIIECTB.
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpbl. 3aKOH
ABOTaJIpo ¥ CJIEJICTBUS UX HETO.

PacuerHpie 3amauM Ha HAXOXKIEHHUE OTHOCUTEIBHOW MOJIEKYJISPHOM MAacChl,
OTpeIeSICHHEe MAaCCOBOM J0JIM XUMHUECKUX DJIEMEHTOB B CJIOKHOM BEILIECTRBE.
Jlemoncmpayuu. Mojenu aToOMOB XUMHUYECKUX JJEMEHTOB. Mojenu MOJIeKYI
MPOCTBIX M CIOXHBIX BemecTB (1mapo-crepkHeBoie U CrroapTta-bpurieba).
Kosnekmust mpocThIX U CIOXKHBIX BellecTB. HekoTopbie BelecTBa KOIMYECTBOM 1
MoJib. Mojiens MoOJsIpHOTO OOBeMa raszoB. AsmoTpornusi ¢ocdopa, KUCIOPoJa,
0JIOBA.

Ilpogunvnvie u npoghpeccuonanvno-3nauumple 1J1€eMeHMbl COOEPHCAHUA



AnnoTponHble MOAU(PHUKAUHU yriepoaa (anmas, rpadur), Kucaopoaa (KHUCIOPO,
030H), ojioBa (cepoe u Oeinoe 050BO). [loHATHE O XMMHYECKONW TEXHOJIOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTUH.

1.2. Ilepuoamyeckuii 3aKOH W TEPUOAUYECKAST CHCTEMAa XUMHYECKHUX
jaemeHTOB /.M. MenaesieeBa u CTpoeHue aToMa

Ilepuoouueckuini 3axon J.U. Menoeneesa. Otkpeitue J[.MI. MenaeneeBbM
nepuoAndecKkoro 3akoHa. Ilepuoamdeckuii 3akoH B  dopmynupoBke [[.U.
Menneneena.

[Tepunonuueckast TabauIa XUMHUYECKUX DJIEMEHTOB — rpaduyecKoe OTOOpaKeHHE
MEePUOANYECKOro 3akoHa. CTpyKTypa NEPpUOANUYECKON TAOIMUIIbI: MEPHUOJIbI (MaJble
¥ O0JIBIINE), TPYIIIBI (TJ1aBHASA U TOOOYHAs).

Cmpoenue amoma u nepuoouyeckuii 3akon /[.U. Menoeneesea. ATom — crnoxHas
yactuna. SAapo (MpoTOHBI W HEWUTPOHBI) U DIJIEKTPOHHAsT 00ojouka. M30TOmBI.
CtpoeHHe »HJIEKTPOHHBIX OOOJIOYEK AaTOMOB 3JIEMEHTOB MAaJIbIX TIEPHUOIOB.
OcoOEHHOCTH CTPOCHHS AJIEKTPOHHBIX OOO0JIOYEK aTOMOB 3JIEMEHTOB OOJBIIUX
nepuosioB (mepexoAaHsix sjemeHToB). [lonstne o0 opbOutamax. s-, p- u d-
OpOutanu. DJEKTPOHHBIE KOH(DUTYypallMM aTOMOB XHMHYECKUX DJIEMEHTOB.
CoBpemeHHas dbopMyIMpoBKa MEPUOANYECKOTO 3aKOHa. 3HayeHue
MEPUOANYECKOTO 3aKOHA M TMEPHUOJIUYECKON CUCTEMbl XUMHUYECKUX 3IIEMEHTOB
J.W. MeHneneeBa i pa3BUTHS HAYKU U TIOHUMAHUSI XUMAYECKOW KapTUHBI MUPA.
Jemoncmpayuu. Paznuunbie QopMbl NEPUOJMYECKON CHUCTEMBI XUMHUYECKUX
snemeHToB .M. Menneneena. Jlmnamudeckue Tadbmuib ajs 10



MOJECIUPOBAHUSL  NEPUOJAUYECKONM  CUCTEMBl.  JJEKTpu3alus Tel H  HUX
B3aUMOJIENCTBHE.

Jlabopamopnvie onvimur. MonenupoBaHue MOCTPOSHUS MEPUOANIECKON TaOIUIIbI
XUMHYECKUX 3JIEMEHTOB.

Ilpogpunovnvie u npogheccuonanvHo-3HauuMvle 3I1EMEHMbL  COOEPHCAHUS.
PannoaktuBHOCTh. VMCnonb3oBaHME pagMOAKTUBHBIX H30TONOB B TEXHUYECKHUX
1ensax. PEHTTeHOBCKOE M3IIyYEHUE U €T0 UCIIOIb30BAaHUE B TEXHUKE U MEIUIIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYAllUH HAa MPOU3BOCTBE.

1.3. CTpoeHnue BemecTBa

Honnaa xumuueckasn ceéazv. KaTnoHsl, ux 00pa3oBaHUE U3 aTOMOB B PE3yJbTaTe
npolecca OKHUCIEHHsS. AHWOHBL, HX O0Opa3oBaHME W3 aTOMOB B pe3yibTaTe
nmpoiiecca BoOcCTaHOBJIEHUsA. VOHHas CBS3b KaK CBSI3b MEXKIYy KAaTHOHAMHU U
aHMOHAMH 3a CUET AJIEKTpOCcTaTuYecKoro nputsikenus. Knaccudukaims noHOB: 110
COCTaBy, IO 3HAKy 3apsjia, MO HAIWYUI0 TUIpaTHOW o000s0uku. HoHHBIE
Kpuctauinueckue  pemetkd. CBOWCTBA  BEIIECTB C  HOHHBIM  THUIIOM
KPUCTAJUTNYECKOUN PEIIETKHU.

Kosanenmnasa xumuueckan ceéazb. Mexanusm oOpa3oBaHMsI KOBAJEHTHOH CBSA3U
(OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). DIEKTPOOTpUIIaTeIbHOCTh. KoBaneHTHbIE
NOJIsIpHAsl U HENoJIApHast CBA3U. KpaTHOCTh KOBaJIEGHTHOU CBA3U. MONEKYISIpHBIE U
aTOMHBIE KpHUCTaLIM4ecKkue pemeTkd. CBOMCTBAa BELIECTB C MOJICKYJISIPHBIMU U
ATOMHBIMU KPUCTALTMYECKUMHU PEIIETKAMHU.

Memannuueckaa ceéa3p. Merammueckass KpUCTAUIMYECKas pEIIETKAa H
MeTaJTHYecKasi XuMudeckas CBsi3b. GU3ndecKre CBONCTBA METAIIOB.
Azpecammubie cocmoanus eeuwecmeé U 6000pPOOHaA C6:A3b. TBEpHOE, KUIKOE
razoo0pa3Hoe cocTosiHMS BelecTB. llepexosa BeliecTBa M3 OJHOTO arperaTHOro
COCTOsIHUA B Jipyroe. BomopoaHas cBs3b.

Yucmoie eewyecmeéa u cmecu. llonstue o cmecu BemecTB. ['oMoreHHele u
rereporerdble cmecu. CoctaB cmeceil: 00beMHast U MaccoBast JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIisl IPUMECEH.

Jlucnepcuvte cucmemept. Ilonstue o aucnepcHoit cucreme. JucnepcHas ¢aza u
nucniepcuonHast cpena. Knaccudukarmus aucnepcHbix cucteMm. [lonstue o
KOJUUIOMIHBIX CUCTEMaX.

Jlemoncmpayuu. Monenb KpUCTALTHYSCKON pelIeTKy xjiaopuaa HaTpus. O0pasiisl
MHHEPAJIOB C MOHHOW KPUCTAJUIMYECKOW PEHIETKOW: KallbLMTa, ranura. Moaenu
KPUCTAUTNYECKUX PEHIETOK «CyXOro JjpAa» (Wiau Hoja), aimasza, rpadura (uiu
kBapna). [Ipubopsl Ha *KUAKUX KpucTtaiax. OOpasibl pa3aM4HBIX JIUCTEPCHBIX
CHUCTEM: OMYJIbCUW, CYCNEH3UH, a’po3oiieit, reneil u 3onei. Koarymsamus.
Cunepesuc. Oddext Tunpans.

Jlabopamopnwie onvimel. [IpurotoBieHue cycrneH3uu kapOoHaTa KaJblMsl B BOJIE.
[Tonyuyenne »sMynbcuu MOTOpHOro Macna. (O3HAKOMJIEHHME CO CBOWCTBaMU
JIMCTIEPCHBIX CUCTEM.

Ilpogunvnvie u npogheccuonanvno-3Hauumvle IJ1EMEHMbL  COOEPIHCAHUAL.
[lomgpHOCTE CBSI3M W MNOJSIPHOCTH  MoOJieKynbl. KonaeHcamusa. Tekyuects.
Bosronka. Kpucramnmuzamus. CyOnumarnuss u  aecyOnumarus.  AHOMaluu
bu3decKuX CBOMCTB BOJIBI. JKuIKHe KpUCTaIUTbl. MUHEpasbl ¥ TOPHBIE TIOPO/IbI






KaK MPUPOJIHbIE CMECH. DMYJILCUU U CYCHEH3UU. 301U (B TOM YHKCIIE a3PO30JiH) U
renau. Koarynsanus. Cunepesuc.

1.4. Boxa. PacTBOpbl. DJIeKTPOJIMTHYECKAS AUCCOMAAIIAS

Booa. Pacmeopwvi. Pacmeopenue. Bona kak pacTBopurelb. PacTBOpUMOCTH
BellecTB.  HachlllleHHbIE, = HEHACBIIICHHBIE,  MEPECHIILICHHBIE  PACTBOPBI.
3aBUCHUMOCTh PAacTBOPUMOCTM Ta30B, JKHUJIKOCTEM UM TBEPAbIX BEHIECTB OT
pa3nuyHbIX (aKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

Inekmponumuyeckaa  ouccoyuayusa.  DICKTPOJIUTBI U HEDIEKTPOUTHI.
DNEeKTPOIUTHYECKAS JIUACCOLIALINS. MexaHn3MBbI ANEKTPOIUTHIECKON
JUCCOLMAIMK  JUIsl BELIECTB C PAa3JUYHbIMA TUIAMU XUMUYECKOM CBS3H.
['mapaTupoBaHHbBIE W HETHIPATUPOBAHHBbIE MOHBI. CTENEHb 3IEKTPOJUTUYECKON
nucconanuu. CunbHble U ciaadble 3IeKTPoJUThl. OCHOBHBIE MOJIOKEHUSI TEOPHH
IEKTPOJIUTUYECKON  aucconranyu. KHCIOTBI, OCHOBaHMS M COJIM  Kak
DIIEKTPOJIUTHI.

Jlemoncmpayuu. PactBopuMocTh BemecTB B Boje. CoOupaHue ra3oB METOI0M
BBITECHEHUSI BOJbl. PacTBOpeHHE B BOJE CEPHOM KHCIOTBI U COJEH aMMOHMS.
OOpa3zupl KpucTamioruaparoB. M3rotoBieHne TUIICOBOW MNOBS3KHU. McmblTaHue
pacTBOPOB  3JIEKTPOJIUTOB W HEJJIEKTPOJIUTOB HA MPEAMET JAMCCOLHALNM.
3aBUCUMOCTD CTEIIEHH AJIEKTPOJUTUYECKON TUCCOLUALMN YKCYCHOM KHCIOTBI OT
pa3z0aBieHus1 pacTBopa. JBH)KEHHE OKpAIICHHBIX HOHOB B JJIEKTPUYECKOM IIOJIE.
[IpuroroBieHue KeCTKOM BOJABI U yCTpaHEHHE €€ kecTKOoCcTU. MoHuThl. O0pa3ibl
MUHEpaIbHBIX BOJ Pa3IMYHOTO HA3HAYEHUS.

Ilpakmuueckoe 3anamue. 1 IpuroToBieHrne pacTBopa 3aJaHHON KOHIEHTPALIUH.
Ilpogpunovnvie u npogheccuonanvHo-3HauuMble 3I1EMEHMBL  COOEPIHCAHUA.
PactBopenue kak Quiznko-xumuyeckuii mpouecc. TemnoBeie 3(P(deKTsl Npu
pactBopeHnu. Kpucramwtornaparel. Pemienue 3agad  Ha MacCOBYIO  JIOJIO
pacTBOpEHHOIO BeliecTBa. [I[puMeHeHre BOIbl B TEXHUYECKUX LessX. JKecTkocTh
BOJIbI M CIIOCOOBI €€ ycTpaHeHHsl. MuHepaibHbIe BOJBI.

1.5. Knaccupukanuss HeOpraHm4ecKuX COeJMHEHUI U UX CBOMCTBA

Kucnomot u ux ceoiicmea. KucioTbl Kak 3JEKTPOJIUTHI, UX KiaccUUKAIUS 1O
pa3nuYHBIM NpHU3HAKaM. XHUMHUYECKHE CBOWCTBA KHCIOT B CBETE TEOPUHU
AIIEKTPOIUTUIECKOM JTUCCOLMALINH. OcoOenHoctu B3aUMOJICUCTBUSA
KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT ¢ MeTtayuiaMu. (OCHOBHBIE
CIIOCOOBI TTOTYYEHHUS KUCIIOTHI.

Ocnosanus u ux ceoiicmea. OCHOBaHUS KaK 3JEKTPOJUTHI, UX KJIacCUpUKAIUS 1O
pa3JIMYHBIM MpPU3HAKaM. XHWMHYECKHUE CBOWCTBA OCHOBAaHUW B CBETE€ TEOPUHU
DIEKTPOJIMTHYECKOM —aucconmanuu. Pa3nokeHue HepacTBOPHUMBIX B BOJE
ocHOBaHMM. OCHOBHBIE CLIOCOOBI MOTYYEHUSI OCHOBAHUM.

Conu u ux ceoiicmea. Conu Kak 53JeKTpoJuTbl. COJIM CpEeAHUE, KHUCIbIE M
OCHOBHbIE. XMMHYECKH CBOWCTBA COJIEM B CBETE€ TEOPUH DIICKTPOIUTUUYECKOU
nuccoruari. CriocoObl MOTyUYEHUs COJICH.

[unpomus  comeii. Okcudbt u ux ceoiicmea. ConeoOpasyiomme U
HecoseoOpasyromue okcujpl. OCHOBHbIE, aM(pOTEpHbIE M KHCIOTHBIE OKCH/IBI.



3aBUCHUMOCTh XapakTepa OKCHIa OT CTENEHU OKHUCIECHHS OOpasylolero €ero
MeTajia. XMMHYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcuIoB.

Hemoncmpayuu. B3anMOIeNCTBUE a30THOM M KOHILIEHTPUPOBAHHOW CEPHOM
KHUCIIOT ¢ MeTayuiamu. ['opeHue ¢ocdopa M pacTBOpeHHE MPOAYKTa TOPEHUS B
Boze. [lonyuenue u cBoiicTBa amdorepHoro rujpokcuaa. Heodparumpiii ruapoin3
KkapOuaa kanbius. OOpaTUMbIN THIIPOJIN3 COJIEH Pa3IMYHOTO TUIIA.
Jlabopamopnsie onwvimel. VicublTaHWE PACTBOPOB KHUCIOT HHAUKATOPAMHU.
B3anmonencTBue METAIOB C KUCIOTaMU. B3auMMOJENCTBUE KHCIOT C OKCUIAAMHU
METAJUIOB. B3auMoaencTBre KUCIOT ¢ OCHOBAHUSAMH. B3anMOIeHCTBUE KUCIIOT €
COJISIMHU.

HcnblTanue pacTBOPOB IWIENOYEH HMHAMKATOpaMu. B3ammonencTBhe IIemoden ¢
coJisiMU. Pa3noxeHue HepacTBOPUMBIX OCHOBAHUM.

B3aumoperictBue conel ¢ Metauiamu. B3amMmonencTBue coliel Ipyr ¢ JIpyrom.
['maposn3 coser pa3auyHOro TUIIA.

Ilpogpunvnvie u npogheccuonanvHo-3HauuUMble INEMEHMBL  COOEPHCAHUA.
[IpaBuna paszbaBieHus CepHOM KHUCIOTHL Mcronb3oBaHWE CEpPHOW KHUCIOTHI B
MPOMBIIUICHHOCTH. EJKWE MEenoYn, WX HCIOJIb30BaHWE B IPOMBIIIJIEHHOCTH
[amenass u HerameHas HW3BECTb, MX NPHUMEHEHHE B CTPOUTENbCTBE. [HUNC U
anebacTp, TUIICOBaHUE.

[Tonsarue o pH pactBopa. KucioTHas, menodnas, HEUTpaiabHas Cpebl paCTBOPOB.
1.6. Xumuueckue peakumu

Knaccugpurkauyusa xumuueckux peakuyuii. Peakuyyn COEIVHEHUS, pPA3JI0KECHUS,
3aMmelenusi, oomena. Karamutnueckue peakunu. OOpaTumble M HEOOpAaTUMBbIE
peakuuu. ['OMOreHHblEe M TETEPOTr€HHbIE peakUudh. IK30TEPMUYECKUE U
PHAOTEpMUYECKUE peakiuu. TemioBoll 3A(h(PEeKT XUMUYECKUX  peaKUuu.
TepMoXuMHUYECKUE YpaBHEHUS.

OKuciumenbHo-60CCMAHOGUMENIbHBIE — PEAKUUU. Crenenp OKHUCJICHUS.
OxucauTens W BOCCTAaHOBJIEHHE. BoCCTaHOBUTENb W OKHCIEHHE. MeTox
JIEKTPOHHOTO  OajiaHca Ui COCTaBJICHUS  YPaBHEHWH  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

Ckopocmb xumuueckux peakyuii. IIoHATHE O CKOPOCTHM XUMHUYECKUX PEAKLUH.
3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIIUN OT Pa3IUYHBIX (PAKTOPOB: MPUPOIBI
pearupyronmx BEIIECTB, HMX KOHLEHTPALMH, TEMIIEpaTypbl, TOBEPXHOCTU
CONPUKOCHOBEHHUSI U UCTIOIb30BAHUS KaTAIU3aTOPOB.

Oopamumocmev xumuueckux peaxyuii. O0paTuMble U HEOOpaTUMbIC PEAKIIUU.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

Jlemoncmpayuu. 1lpumepbl HEOOpaTUMBIX peakiui, UAYLIIUX C 00Opa30BaHHEM
ocaJka, Ta3a WIM BOAbL. 3aBUCUMOCTb CKOPOCTH pEaKUUd OT MPUPOJIBI
pearupyromux BellecTB. B3aumoneicTBUe pacTBOPOB CEPHOM KHUCIOTHI C
pacTBOpaMH THOCYJIh(}aTa HATPUsl PA3TUYHONW KOHIEHTPAIMU W TEMIIepaTyphl.
Mogenb Kumsimero ciosl. 3aBUCUMOCTh CKOPOCTM XHUMHUYECKON pEakiuu OT
MPUCYTCTBUSI KaTallu3aToOpa Ha MNPHUMEPE PA3I0KEHUE NEPOKCHIA BOJOpOJa C
MOMOIIBI0 JHOKCHJa MapraHiia u Katajasdbl. Mojenb 3iekTtpoiusepa. Mojenb
ANIEKTPOJIM3HOM BAaHHBI JIJIsl MOJYYEHHUs] aTOMHHUS. MoJenb KOJIOHHBI CHHTE3a
aMMHaKa.



Jlabopamopnsie onvimel. Peakuusi 3aMelleHUsT MEOU JKEJIE30M B PacTBOpE
MEJTHOTo Kyrnopoca. Peakuuu, uaynme ¢ oOpa3oBaHUEM OcCajika, ra3a WM BOJBbIL.
3aBUCUMOCTh CKOPOCTH B3aUMOJECHCTBHS COJIIHOW KHUCJIOTBI C METaJUIaMU OT HX
MPUPOJIBL. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBHS IIUHKA C COJITHOW KUCJIOTOU OT
ee KOHIIEHTpaluHu. 3aBUCUMOCTh CKOPOCTU B3ammojencTus okcuaa menu (1) c
CEPHOU KHCIIOTOMN OT TEMIEPATYPHI.

Ilpogpunovnvie u npogheccuonanvHo-3HauuMvle 3I1EMEHMBL  COOEPHCAHUS.
[Tonarue 00 »syeKTposnU3e. DNEKTPOIU3 PACIUIABOB. JIEKTPOJIU3 PACTBOPOB.
DNEKTPOIUTUYECKOE TMOoJlydeHue amoMuHusa. [IpakTudyeckoe MNpUMEHEHUE
anektponusa. ['ampBanomnactuka. [anmpBaHocTerus. PadunHupoBaHMe BETHBIX
METAJIJIOB.

Karamu3. [oMoreHHele W  TeTEepOreHHbIe  KaTanu3atopel.  [IpoMOTOpBL.
Karanutuueckue siapl. UHTUOUTOPBHI.

[Ipon3BOACTBO aMMHUAKA: ChIPhE, allllapaTypa, HAyYHbIE TPUHIIUIIBIL.

1.7. MeTta/uibl 1 HeMeTAJLJIbI

Memannbr. OCOGEHHOCTH CTPOEHUSI aTOMOB U KpucTajuioB. dusndeckre cBocTBa
MetauioB. Knaccudukamuss MeTauioB MO Pa3jIMYHbIM MpU3HAKaM. XHUMHYECKUE
CBOMCTBA METAJUIOB. ODJIEKTPOXUMHUYECKUM PSAJ  HANPSKEHUM  METaJUIOB.
Meramiorepmusi.

O6mue crocoObl  modyyeHus  MeTamwioB. [loHsTme o  MeTawTyprum.
[TupomMeTanmnyprus, TUAPOMETAIUTYPrus U dieKkTpoMeTanyprus. CruiaBel YepHbIC
U 1[BETHBIE.

Hememannpt. OcoOeHHOCTH CTpOEHUsI aTOMOB. HemeTamibl — npocTsie BEIIeCTBa.
3aBUCUMOCTh CBOWCTB TaJIOT€HOB OT MX IOJIOXKEHHS B MEPUOJUYECKON CHCTEME.
OkucIUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIOB B 3aBUCUMOCTU OT
WX TIOJIOKEHUS B PSITY IEKTPOOTPULIATEIHLHOCTH.

Hemoncmpayuu. Koiuiekuus  MeTaUIoB. B3aMMOIEeNCTBUE  METALIOB  C
HEMeTaJuIlaMH (keJie3a, IIMHKA U alTFOMUHUS C CEPO, alIFOMUHUS C HOJIOM, CYPbMBbI
C XJIOPOM, TOpEHUE XKeJe3a B xjope). ['opeHne meTamioB. ATIOMUHOTEPMUSL.
Komneknuss HemeramnoB. I'openune HemetamioB (cepwl, ¢ocdopa, yri yris).
BriTecHeHne MeEHEe AaKTUBHBIX TajlOTEHOB M3 PACTBOPOB WX colied Oolee
AKTUBHBIMU TaJOT€HAMM.

Mozenb NpOMBIIUIEHHON YCTaHOBKH ISl IPOU3BOJICTBA CEPHOU KUCIOTHL. MO1eIIb
neyn Uit oOxkura  u3BecTHsAKA. KoJulekuuum  MmpoAyKIMM — CHJIMKATHOM
POMBIIUIEHHOCTH (cTekna, papdopa, dasHca, HEeMEHTa pa3IMdHbIX MApOK U Ap.)
Jlabopamopuvie onvimbl. 3akanika W OTHYCK cTand. (O3HAKOMIIEHHE CO
CTPYKTypamu ceporo u 6enoro yyryHa. PacoznaBanue py/ xesnesa.
Ilpakmuueckue 3anamusn:

[TonyueHnue, coOupanue U paclio3HaBaHUE Ira30B.

Pemienre »skcnepuMeHTanbHbIX 3amad. Ilpogunvnvie u npogheccuonanvno-
3Hauumple 3aemenmuvl cooeprucanusa. Koppo3us METAUIOB: XMMHUYECKAs W
AIEKTPOXUMUYECKAsi. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT YCIOBHI OKpYKarolen
cpenbl. Knaccudukarnus KOppo3ud METALIOB 10 Pa3IMYHBIM  IPU3HAKaM.
CriocoObI 3alUTHl METAJIJIOB OT KOPPO3HH.

IIpon3BOACTBO YyI'yHA U CTAJIH.



[TomyueHne HeMeTasioB (PPaKIHOHHOM TMEPETOHKOW JKMIKOTO BO3AyXa U
AIEKTPOJIM30M PACTBOPOB MJIM PACIIABOB JEKTPOIUTOB.

CuiMkaTHast HpOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIOTBHI.

2. Opranuyeckasi XuMHust

2.1. OcHOBHbIC TNOHATHS OPraHUYECKON XMMHHM ¥ TeOpUS CTPOCHUS
OPraHUYeCKMX COeIMHEeHUH

IlIpeomem opzanuueckoit xumuu. IIpupoiHbIEC, UCKYCCTBEHHBIE 1 CUHTETUYECKHUE
OpraHU4ecKue BELIECTBA. CpaBHeHue OpraHUYeCKUX BEILECTB C
HEOPTaHUYECKUMH.

BaneHTHOCTh. XHMMHYECKOE CTPOCHHE KaK NOPAIOK COEIMHEHUS aTOMOB B
MOJIEKYJIbI 10 BAJIEGHTHOCTH.

Teopusa cmpoenusn opzanuueckux coeounenuit A.M. Bymnepoea. OcHOBHbIE
MOJIOKEHUS] TEOPUU XUMUUYECKOTO cTpoeHus. M3oMepus U n3zoMepbl. XUMHUUECKUE
bopMyIIbl U MOJICIIA MOJIEKYJI B OPTraHUYECKOU XUMUHU.

Knaccugpurkayus opzanuueckux eeuwgecme. Kitaccupukaiys BeEIIECTB 10
CTPOEHUIO YTIEPOJHOTO CKEJIeTa U HAMMYNIO GYHKIUOHAIBHBIX rpyri. ['oMmooru
u romoJiorusi. Hauana Homenkiarypsl [UPAC.

Knaccugpurkauus peaxuyuii 6 opeanuueckou xumuu. Peakuuy NpucCOeIUHEHHUS
(rugpupoBaHUs, TaJOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHUS,  TUIAPATALIMH).
Peakuun OTUIECTUICHUS (meruapupoBaHus, JNErUApOraaoreHUpOBAHMS,
neruapartanun). Peakunu 3amemienns. Peakuuy nsoMepusamui.

Jlemoncmpayuu. Mojenu MOJEKyl TOMOJIOTOB W H30MEPOB OpPraHUYECKUX
coenuHeHnil. KayecTBeHHOe OOHapyXeHHE yrIiepoja, BOJIOpOJa U XJopa B
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUM.

Jlabopamopnsie onvimopi. V3roTtoBneHue MoOJENEd MOJEKYJ OPraHUYECKHX
BEILECTB.

Ilpogpunvnvie u npogheccuonanvHo-3HauuMble INEMEHMbL  COOEPHCAHUA.
[Tonsitue o cybOctpate u peareHte. Peakiuum OKHCIEHHMS U BOCCTAHOBJICHHS
opranudeckux  BemiecTB. CpaBHeHHE  KilaccHu(DUKaMU  COCAMHEHUN U
KJaccu(uKamy peakiuii B HEOPraHn4eCKON U OPraHNIeCKON XUMUMU.

2.2. YrieBoaopoabl M UX MPUPOJIHbIE HCTOYHUKH

Ankanel. ANKaHbl: TOMOJIOTUUECKUN Psii, U30MEpPUSI U HOMEHKIIATYpa aJIKaHOB.
XUMHYECKHE CBOWCTBA aJKaHOB (METaHa, JTaHA): TOpPEHHUE, 3aMelIeHHE,
pasnoxkeHue, neruapuposanre. [[puMeHeHrne aqkaHoB Ha OCHOBE CBOMCTB.
AnKenwpl. JTUIEH, €r0 MOy4YeHue (AeruapupoOBaHUEM 3TaHa, JEMOJIMMepU3aleit
noyivdTUIIEHa). ['oMoslorMueckuil  psij, HW30Mepusi HOMEHKJIATypa aJKEHOB.
XUMHUYECKHE  CBOWMCTBA  OJTWJIEHA:  TOpPEHUE,  KAuyeCTBEHHbIE  peaklUuu
(obecuBeunBaHre OPOMHOM BOJBI M PAaCTBOpPA MEpMaHTaHaTa Kalluis), TUpaTaius,
nonuMepusanus. [[puMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Jluenvl u kayyyku. IloHsaTHe O nMEHAX Kak yrieBOJOPOJAX C JIBYMsI IBOMHBIMU
cBs3siMu. CoONpsDKEHHBIE JHEHBI. XHWMHUYECKHE CBOWCTBa OyramueHa-1,3 wu
U30IpeHa: oO0ecIBeYnBaHUE OpPOMHON BOJbI W TOJMMEpPHU3AlMS B KAaydyKH.
HartypanbHbIil 1 CUHTETHYECKME KaydyyKH. Pe3una.

Ankunel.  AnetuneH.  XUMHUYECKHME  CBOMCTBAa  alleTWUJIEHA:  TOPEHUE,
oOecliBeunBaHre OPOMHOM BOJIBI, MPUCOSTUHEHU XJIOPOBOJOPOA U THAPATAITHS.



[IpumeHeHue aneTuiaeHa Ha OCHOBE CBOMCTB. MeXKiiaccoBas HM30MEpHS C
aJNKaJueHAMMU.

Apenwl. benzon. Xumudeckue cBOMCTBa O€H30Ja: TOpEHUE, PEAKINKU 3aMEeIleHUS
(ramorenupoBaHue, HUTpoBaHue). [lpumenenune 0eH30J1a HA OCHOBE CBOMCTB.
Ilpupoonvie ucmoynuxu y2ne6000po0os. 1 1pupoaHslii ra3: cocTaB, IPUMEHEHHE B
Ka4ueCTBE TOIUINBA.

Hedts. Coctas u nepepadotka Hedtu. [leperonka nedru. Hedrenpomaykor.
Jlemoncmpayuu. I'openue MmertaHa, 3TWIEHA, aneTwieHa. OTHOIIEHHE METaHa,
ATUIICHA, alleTHJIEHAa U OEH30JIa K pacTBOpaM NEpMaHIraHara Kaj Kajusg U OpOMHOMN
Boge. llomydyenuwe HSTwieHa peakUed JeruapaTaluy >3TaHOJA, alEeTUIIEHA —
TUAPONM30M KapOuma Kamblusa. Pa3nokeHue Kaydyka TIpu  HarpeBaHUH,
UCIIBITAaHUE MPOIYKTOB PA3JI0OKEHUS Ha HenpenenbHocThb. Komteknus oOpa3unos
Heptn u HedprenmpoaykTtoB. Kommekuus «KameHHBI yroap W NOpOAYyKIMS
KOKCOXMUMHUYECKOTO MPOU3BOICTBAY.

Jlabopamopnsie onvimepr. O3HaKOMJIEHHWE C KOJUIEKIMEH oOpasinoB HedTH U
MPOJYKTOB ee nepepadoTku. O3HaKOMIIEHHE C KOJUIEKIIMEH KayqyKoB 1 00pa3iaMu
U3JIeJIA U3 PE3UHBL.

Ilpogpunvnvie u npogheccuonanvHo-3HauuUMble INEMEHMBL  COOEPHCAHUA.
[IpaBuno B.B. MapkoBuukoBa. Kiaccudukanus u Ha3HaueHHE Kay4dyKOB.
Knaccuduxkanus n HazHaueHue pe3uH. Bynkanuzarus kaydyka.

[TonyueHue aneTuiieHa NUPOJIU30M METaHa M KapOUIHBIM crocobom. Peakius
MOoJMMEPHU3alMK  BUHWIXJIOpUAA. [IOMMBUHUIXJIOPU U €ro MNpUMEHEHUE.
Tpumepusanus aneTuieHa B OCH30II.

[lonsitue 006 »skcrpakuuu. BoccraHoBiaeHMe HUTPOOEH30Ja B AHUJIUH.
['omonoruueckuii psig apeHoB. Tomyon. HutpoBanue tonyosa. Tportui.

OcCHOBHBIE HAMPABJICHUS TPOMBIIICHHON MepepadOTKU MPUPOJHOTO Ta3a.
[TonyTHbI# HEDTAHOM Ta3, ero nepepadoTka.

[Ipoiiecchl  MPOMBINIIIEHHON TepepaboTKu  HePTH: KPEKUHT, PUGOPMHUHT.
OxTaHOBOE YKCJIO OEH3WHOB U IIETAHOBOE YUCJIO JU3EIHHOTO TOIUIMBA.
Kokcoxumuyeckoe Mpou3BOACTBO U €r0 MPOAYKIHA.

2.3. Kucaopoacoaepxaniue opranuyeckne coelnHeHus

Cnupmu. TlonyueHnue sTaHojia OpOKEHHEM TJIIOKO3BI W TUJIpaTallieil dTUjieHa.
['unpokcunpHas rpymnna Kak (GyHKnuoHanbHas. [loHATHE O mpeaenbHBIX
OJIHOATOMHBIX CIHUPTaX. XHWMHUYECKHE CBOWCTBA 3TAaHOJA: B3aUMOJICHCTBUE C
HaTpueM, oOpa3oBaHUE MPOCTHIX M CIOXKHBIX 3(PUPOB, OKHUCICHUE B albACTH]
[IpumeHeHue 3TaHONa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBUS M
peaynpexieHue.

['nunepuH Kak MpeicTaBUTEIb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakiius
Ha MHOTOQTOMHBIE CIUPTHL. [I[pruMeHeHne ruiepuHa.

@enon. duzmyeckne W XUMHYECKHE CBOMCTBa (eHona. BzaummHoe BiusHUE
aTOMOB B MOJIEKyJie (peHOJa: B3aMMOJICHCTBUE C THAPOKCUIOM HATPUS U a30THOM
kucnoToi. [Ipumenenne heHona Ha OCHOBE CBOKCTB.

Anvoezuodvr.  lTlonstue 00  ampaeruypax.  AJjpAeruiHas — rpynma — Kak
dbyakuuonanpHas.  @DopMmanpAeru;l W €ro  CBOWCTBA:  OKHCJICHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHME B COOTBETCTBYIOIIUI CIHUPT.



[TomydyeHne anpaerujioB OKUCIEHWEM COOTBETCTBYIOIIMX COUPTOB. lIpuMeHneHune
dbopmalibsieruia Ha OCHOBE €ro CBOMCTB.

Kapoonosvie kucnomwi. llonstue o kapOOHOBBIX Kuciotax. KapOokcuiibHas
rpynna kak GyHKIHoHaiIbHas. ["'oMooruyeckuil psiji mpeieabHbIX 0JIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [lonydeHne xkapOOHOBBIX KHUCIOT OKHUCICHUEM allbJETHJIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOWCTBA C MUHEPAIbHBIMU
KHCIIOTaMU M peakinus stepuduxanuu. [IpumMeHeHue YKCYCHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BpICmmMe >KMpHBIE KHCJIOTBI Ha IPUMEpPE IAJIbMUTHHOBOM H
CTEApUHOBOM.

Cnoscuvte 3¢pupvt  u  scupul. llomydeHne CIOXKHBIX 3(QUPOB  peaKIHMEH
srepudukammu. CroxHbie 3QUPH B MpuUpoae, WX 3HaueHue. l[lpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupel kak cnoxsbeie 3¢upbl. Knaccudukamus xkupoB. XHMHUECKHE CBOMCTBA
JKUPOB: TUAPOJIA3 U TUAPUPOBAHHUE KUAKUX KUpOB. [IpuMeHeHue KUpOB Ha
OCHOBE CBOWCTB. MbLia.

Yeneeoow. Yrnesonpl, ux kiaccudukaius: MOHOCaxapusl (TJII0K03a, GPyKTO3a),
Jucaxapu/ibl (caxaposa) U MoJIMcaxapubl (Kpaxmall U IeJUTI0103a).

['moko3a — BEIIECTBO C  JIBOMCTBEHHOM (YHKIMEH — ajdbJAerHuaOCIHpT.
XUMHUUYECKHE CBOMCTBA TIJIFOKO3bl: OKHCIIEHHE B TJIFOKOHOBYIO KHUCJOTY,
BOCCTAaHOBJICHHME B COpPOHUT, cnupTOBOoe OpokeHue. [IprMeHEeHHe TIIOKO3bl Ha
OCHOBE CBOMCTB.

3Ha4yeHue YIJIEBOAOB B JKMBOM MNPHUPOAE W B KU3HU venoBeka. [loHsatue o
peaKUUSIX MOJMKOHICHCAUMM M TUAPOJIHA3a HA TMPUMEPE B3aUMOINPEBPALICHUN:
riroKo3a [ monucaxapun.

Hemoncmpayuu. OxucieHne crnvapra B anpierui. KaduecTBEHHbIE peakuuM Ha
MHOTOaTOMHBIE COUPTHL. PacTBopuMOCTh (eHojla B BOJAE€ TMpU OOBIYHOU
TeMriepaType u mnpu HarpeBaHuu. KadecTBeHHble peakinuu Ha (enon. Peaxius
cepeOpsTHOTO 3epKajia albJACTUOB U TTIOKO3bl. OKUCICHUE alTbJIETHIOB U TJIFOKO3bI
B KHCJIOTYy ¢ momomibio ruapokcuaa Mmenu (II). KauectBeHnas peakius Ha
kpaxmai. Komneknus apupHbIx Maces.

Jlabopamopnusvie onvimul. PacTBOpeHHE TIIMIIEPMHA B BOJIE U B3aMMOJICUCTBUE C
ruapokcugom Menu (II). CBoiicTBa yKCYyCHOW KHCJIOTHI, OOIME CO CBOMCTBAMU
MUHEPAJIbHBIX KHUCIOT. J[0Ka3aTenbCTBO HENPENEIbHOIO XapakTepa KUIKOTO
xKupa. BsaumojelcTBue TIIIOKO3bI U caxapo3bl ¢ rujgpokcugoM wmenu (II).
KauecTBeHHas peakuus Ha kpaxmai. 17



Ilpogunvnvie u npogheccuonanvno-3Hauumvle IJ1EMEHMbL  COOEPIHCAHUAL.
MeTUIoBbI CIIUPT M €r0 MCIHOJIb30BAHUE B KAay€CTBE XHWMHYECKOI'O CBIPbS.
TOKCHYHOCTh METaHOJIa U TMpaBUJia TEXHUKU OE30MaCHOCTU MpH paboTe C HUM.
OTWIICHITIMKOJb M €ro NpUMEHEHHE. TOKCHMYHOCTh STWICHIJIMKOJA W MpaBuia
TEXHUKU 0€30MaCHOCTH MpHU paboTe C HUM.

[Tonyyenue ¢QeHona W3 TPOAYKTOB KOKCOXMMHUYECKOTO TIPOU3BOJACTBA U U3
OeHsoua.

[Tonukonaencauus ¢Gopmanpaeruga ¢ (GeronoM B (eHoropopMaIbIACTHAHYIO
cmony. Aneranpaerun. [lonstue o xeroHax H mpumepe anertoHa. [Ipumenenue
alleTOHA B TEXHHUKE U ITPOMBILIJICHHOCTH.

Mmuoroo6pa3ue kapOOHOBBIX KHCIOT (IaBefieBas KUCIOTa Kak JABYXOCHOBHa,
aKpUJIOBasi KACJIOTA KaK HEMpeAesibHasl, OEH30MHas KUCJIOTa KaK apOMaTUYeCcKas).
[InenkooOpa3yromue macia. 3amMeHa >XKUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.
CuHTEeTHYECKHE MOIOIINE CPEACTBA.

MonouHokucnoe OpoxeHue rioko3bl. Kuciomonounsie npoayktsl. CuiiocoBaHue
KopMmoB. HutpoBanue nemnronossl. [Iupokcunvs.

2.4. A3oTcoaep:xamue oprannyeckue coenuHenns. [loanmepnbl

Amunpr. Tlonatue o0 amuHax. Anudaruyeckue amMuHbl, UX KilacCUpUKaLUsi U
HOMEHKJIaTypa. AHWINH, KaK OPraHMYecKoe OcHOBaHHWeE. [lonyueHne aHWINHA U3
HUTpoOeH301a. [I[puMeHeHe aHnIMHAa Ha OCHOBE CBOMCTB.

Amunokucnomsl. AMHUHOKUCIOTBI Kak aM@orepHble IUPYHKIUOHAIbHbBIE
OpraHNYECKUe COCIMHEHUSL. XHAMHUYECKHE CBOMCTBa AMHUHOKHCJIOT:
B3aMMOJICUCTBUE CO IIEJIOYaMH, KHCIOTaMHU U Jpyr C JApyroM (peakius
nosvkoHaeHcauuu). llentuaHas cBa3p W nojunentuabl.  [IpumeHeHue
aMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

benku. llepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl O€IKOB. XUMHUYECKHE
CBOMCTBa O€NKOB: TOpEHUE, JeHaTypauusi, TUIPOJIN3, LBETHbIE pEaKLUH.
buonornyeckue QyHkimu 0EIKOB.

Ionumepwr. benku u noaucaxapuipl Kak OMONOIUMEPHI.

[Imactmaccel.  [losiyyeHne  moJMMEpOB  peakUuMeW  MOJUMEPU3ALMU U
NOJINKOHJIEHCAlUA.  TepMOIUIaCTUYHBIE M TEPMOPEAKTUBHBIE  IUIACTMACCHI.
IIpencraBurenu riacTMace.

Bonokna, ux knaccugukanus. [lomyyenue BonokoH. OTaenbHbIe NpeaCTaBUTENN
XUMHUYECKUX BOJIOKOH.

Hemoncmpayuu. B3auMonencTBue aMMHUaka M aHWIMHA C COJISIHOM KHCIIOTOM.
Peakiust anununa ¢ OpoMHON BoJI0H. JloKa3aTenbCTBO HANMUUS (GYHKIUOHATBHBIX
rpyni B pacTBOpax aMHHOKHUCIOT. PacTBopenue u ocaxnaenue OenkoB. L[BeTHbie
peakuuu 0enkoB. ['opeHue NTuYbero nepa u MepCcTIHON HUTH.

Jlabopamopnsie onvimol. PacTBopenue 6enkoB B Bojae. OOHapykeHUE OEIKOB B
MOJIOKE U B MACHOM OynboHe. JleHaTypauusi pacTBopa Oeika KypHHOIO siila
COUPTOM, pPAacTBOPaMH COJEM TSDKENIBIX METAUIOB M IpPU  HarpeBaHUM.
Ilpakmuueckue 3anamus:

Pemenne 5SKkcnepUMEHTaNbHBIX 3aad Ha UACHTU(DUKAIMIO OpPraHU4YEeCKHX
COCIMHEHUM.

Pacno3HaBaHue miacTMacc 1 BOJIOKOH.



Ilpogpunvnvie u npogheccuonanvno-3nauumvle 3I1EMEHMbL  COOEPHCAHUS.
AMMHOKaNpoHOBas KucioTa. KanpoH Kak nmpeicTaBUTENb MOJIMAMUIHBIX BOJIOKOH.
Hcnonb3oBanue ruapoiu3a OENKOB B IPOMBIINUICHHOCTH. [lonuBUHUIXIIOpUS,
nonuteTpadTopITHIieH  (Teduion). DeHonopopManabACTHAHBIC  IJIACTMACCHI.
Hemnynoun.  IIpoMbllluIeHHOE ~ TPOU3ZBOACTBO  XMMHUYECKMX  BOJIOKOH.
Tembl pedepaToB (10KJ1a10B), HHAUBUIAYAJBHBIX POEKTOB

] bUOTEeXHOJIOTHS U TeHHasi MHXKEHepUs — TeXHOJI0run XX Beka.

] HaHoTexHOJIOTMSI Kak NPUOPUTETHOE HAIMpPaBJIEHUE pPa3BUTUS HAyKU U
npou3BoACcTBa B Poccurickon denepanuu.

1 CoBpemeHHbIE METO/Ibl 00€e33apaKuBaHus BOJIbI.

] AnnmoTpomnusi MeTaJioB.

] J)Kuznb u nesarenpHocts J1.M. Menaeneena.

) «IleproauyeckomMy 3aKkoHy Oyayliee He TPO3UT pa3pyLUEHUEM. . ..

[ Cuntes 114-ro anementa — TpuyM@ pocCUCKUX (PU3UKOB-SAEPIINKOB.

] M30TOmBI BOAOPOAA.

] Ucnionbp30BaHre paMOAKTUBHBIX H30TONOB B TEXHUYECKUX LEIISAX.

] PEHTreHOBCKOE M3Iy4YeHHUE U €r0 UCIIOJIb30BAHNE B TEXHUKE W MEAUIIMHE.
[ IImasma — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

] AMop¢HBIe BelecTBa B NpUPOAE, TEXHUKE, OBITY.

] OxpaHa OKpyKarolei cpenbl OT XUMUIECKOTo 3arpsisHenus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arps3HEHUS OKPYKAIOIIEH CPEIbl.

] Ilpumenenne TBepaOTO U razoobpa3Horo okcuaa yriepoaa (IV).
[] 3amuTa 030HOBOTO SKpaHa OT XMMHUYECKOTO 3arps3HEHHUS.

[l TI'pyOoamcmepcHblE CHCTEMBI, WX KilacCH(UKAIMSA W HWCIOIb30BaHUE B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

[J KocMmeTnueckue reiu.

] IlpuMeHeHHEe CyCIIEH3UH U 3MYJIbCUIM B CTPOUTEIIHCTBE.

) MuHepasbl ¥ TOpHBIE TOPOJIbI KaK OCHOBA JUTOCHEpPHI.

] PacTBOpBI BOKPYT Hac. TUIBI paCTBOPOB.

] Bona Kak peareHT ¥ Kak cpea Jjisi XAMUYEeCKOoro npoiecca.
[ )Kuznb u pestensHocTh C. AppeHuyca.

[J Bkyiaxg OTEYeCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUM DIICKTPOJIUTUUECKON
JTIACCOLUALINUT

[ YcTpaneHue xeCTKOCTH BOJbI Ha MPOMBIIUIEHHBIX NPENPUATUSIIX.

CepHast KUCIIOTa — «XJI€0 XUMUYECKON MTPOMBIIILICHHOCTH.

1 Mcnonb30BaHue MUHEPAJIbHBIX KUCIOT Ha MPEANPUATHIX Pa3IuuHOT0 MPOQUIs.
] OKCHIIBI ¥ COJM KaK CTPOUTENIbHbIE MaTepHaIbl.

] Ucropus rumca.

] IToBapeHHast COJIb KaK XUMHYECKOE ChIPhE.

] MHOTONMMKHI KapOOHAT KaJbIUs: B TPUPOJIE, B TPOMBIIIUICHHOCTH, B OBITY.



[} Peakiuu ropeHusi Ha IPOU3BOJCTBE U B OBITY

[} BuptyanbHoe MOJAEIHPOBAHNE XUMUYECKUX MPOLECCOB.
[ D51eKTpoIr3 pacTBOPOB NEKTPOJIUTOB.

[} D5IeKTpon3 paciiaBoB 3JIEKTPOJIHUTOB.

] TlpakTdeckoe mpUMeHEHHE MEKTPoau3a: paQpuHUpOBaHKE, raJbBaHOMNIACTHKA,
rajabBaHOCTETHUS.

] VUcTtopusi moslydyeHHs U IPOM3BOJICTBA AJIFOMUHUS.
[ DAeKkTponuTHYECKOe ModyUeHue U paQUHUPOBaHUE MEIH.
[ JKusnp u gearenbHocTs I'. J13BH.

] Posib MeTaNJIOB B UCTOPUU YEJIOBEUECKOM ITUBUIIN3AIIUH.

Hcropust oTreuecTBEHHON YepHOM MeTauryprui. COBpEMEHHOE METAJLTYPruYeCcKoe
IIPOU3BOJICTBO.

] McTtopusi 0TeueCTBEHHOM LBETHOU MeTalnypruu. Posib MeTanaoB U CIJIaBOB B
HAyYHO-TEXHHUYECKOM IMPOTpecce.

[ Koppo3sust MeTaljioB U CiOCOOBI 3allIUThl OT KOPPO3UH.
) MaepTHBIC MM OJIarOPOAHBIC Ta3bl.

1 Poxxparoiye cou — rajJIoreHbl.

] McTopus MIBEICKOW CITUYKH.

] Ucropus
BO3HUKHOBEHUS U PA3BUTHs OPraHUYECKOU XUMHUH.

] XKuzub u nestenbHocTh A.M. ByTieposa.
] BuTaym3m u ero Kpax.

[J Poyib OTEYEeCTBEHHBIX YUYE€HBIX B CTAHOBJIEHHM U PA3BUTHUU MUPOBOU
OPTaHUYECKON XUMMUHU.

1 CoBpeMeHHbBIE TTPEACTABICHUS O TCOPUH XUMHUYIECKOTO CTPOCHHS.
[ DkoJloruvecKre acrneKThl UCMOIb30BaHuUs YTIICBOJOPOJIHOTO ChIPhSI.

1 DKOHOMHYECKHWE  acleKThl  MEXIYyHapOIHOTO  COTPYIHHYECTBA IO
MCIIOJIb30BAHUIO YTIIEBOJOPOJAHOTO CHIPbSI.

] Uctopusi OTKpBLITUS W pa3pabOTKU Ta30BbIX U HEPTSHBIX MECTOPOKIACHUN B
Poccutickon ®@enepanuu.

] XaM#ust yrIIeBOIOPOJTHOTO CHIPBS U MOSI Oy y1as mpogeccusi.
[] YrieBogopoiHOE TOILUIMBO, €0 BUJIBI U HA3HAUYECHUE.
[} CuHTeTHYECKUEe KayuyKH: UCTOPHS, MHOI0OOpasue 1 MepCreKTUBEI.

] Pe3nHOTEXHMYECKOE NPOU3BOACTBO M €ro pojib B HAYYHO-TEXHUYECKOM
nporpecce.

1 CBapo4yHO€ NPOU3BOACTBO U POJIb XUMHH YIIIEBOJOPOJOB B HEM.

[J[JHepTs w ee  TpaHCIOPTHUPOBKA KaK OCHOBAa  B3aWMOBBITOJIHOTO
MEKTyHapOIHOTO COTPYAHUYECTBA.



TEMATHYECKOE IINTAHUPOBAHUE

Texnuueckuii npogpuns npogheccuonanvhozo oopazosanus

[Ipn peanuzanmu cojaepkanust 00IIe00pa3oBaTEIbHOM Yy4eOHON AUCIUIUIMHBI
«Xumus» B mpenenax ocBoeHuss OIIOII CIIO na 06a3ze OCHOBHOTIO OOIIETO
oOpa3oBaHusl C TMOJy4dyeHUeM cpeaHero oo6bmero obpazoBanusa (IITICC3)
MaKcUMalibHas yuyeOHasi Harpy3ka o0y4yaromuxcsi COCTaBJIseT:

M0 CHEUUATBLHOCTIM CIIO Texnuueckoro mnpoduias MnpodhecCuoHaIbHOTO
oOpazoBanust —117 wuac. W3 Hux - aynutopHas (oOs3arenpHasi) Harpyska
oOyuJaromuxcs, BKIo4Yas J1a00paTOpHbIE OMBITHI M MPAKTUYECKUE 3aHATHS, — /8
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3J’I€KTpOJ'II/ITI/ILIeCKa${ Jucconmranus

1.5 Knaccudukanuss opraHuveckux | 8
COECIMHEHNN U X CBOMCTBA

1.6 XuMudeckue peakiuu 6
1.7 MeTanibl 1 HEMETAIIbI 7
2. Oprannyeckasi Xumus 32

2.1 OcHOBHBIE TIOHSTHS OPTAHUYECKOU | 5
XUMUH u Teopust CTpPOCHUS
OPTaHUYECKUX COCITMHECHUN

2.2 VrneBoIopoabl U HMX TOpUpOHBIE | 9
HUCTOYHUKHU

2.3 Kucnopoaconepxariue | 9
OpraHUYEeCKUE COEIUHCHHUS

2.4 A3otrcoaepxamue opraHudeckue | 9
COEIMHEHUS

Buneayoumopnan camocmoamenwvhnasn | 39
paboma




Ilpomercymounas ammecmayusa 6|1
¢opme oughghepenyuposannozo
3auema
Bcezo 117
TemMaTHyecKuil I1aH
Ne | HaumeHoBaHue KounuecTBo 4acoB
n/ | pa3mena (TexHnuyeckuii mpoguJib)
n Teopu | MpakT | KOHTP.p | UTtor |cp | Bcer
| : : ) c |o
4acoB
BBenenne 1 - - 1 - 1
. O06m1as u HEOpraHuyeckass XUMHUsI. 45 39 |105
1 1.1. OcHoBHbIE 5 - - 5 4 19
MOHSITHUS U
3aKOHBI XUMUU
2 1.2. [lepunonnueckuii | 4 1 1 6 4 110
3aKOH W TICPUOIMYECKas
CUCTEMA  XHWMHUYECKHUX
AJIEMEHTOB JI.1.
MenpeneeBa U CTpOCHUE
aToma.
3 | 1.3. Ctpoenue BemecTsa. | 7 1 - 8 5 |13
4 |1.4. Boma. PactBOpsL |3 1 1 5 4 19
DJIEKTPOIUTUYECKAS
JTUCCOTTHATTHS.
5 1.5. Kmaccudukanus | 5 3 - 8 4 12
HEOPTaHUYECKUX
COEMHECHUH 51 170.4
CBOMCTBA
6 1.6. Xumnueckue | 4 2 - 6 3 |9
peaKIum.




7 1.7. Meransl u|3 3 1 7 3 10
HEMETaJlIbI.
2. Opranmnueckas 32
XUMHS
8 |2.1. OcHoBHBIC MOHATHSA | 4 1 - 5 2 |7
OpPraHUYEeCKON XUMHH U
TEOpHs CTPOCHUS
OpPraHUYECKUX
COCIMHECHU I
9 2.2. YrneBoaoponasl U ux | 6 2 1 9 4 13
MIPUPOJIHBIC HCTOYHUKH
10 | 2.3. 3 5 1 9 4 113
Kucnopoaconepxarue
OpraHUYECKUE
COCTMHCHHSI
11 |2.4. A3sotcomepxammue | 5 3 1 9 2 |10
OpraHUYECKHUE
coequuenus. [lommmepsl.
12 | JudbdepeHuupoBaHHbI | - - 1 1 - 1
3a4er.
13 | Bceero: 49 22 7 78 39 | 117
XAPAKTEPUCTHUKA OCHOBHBIX BHUJIOB YUYEBHOU
NESATEJBHOCTHU CTYJIEHTOB
Cooepoicanue odyuenusn Xapaxkmepucmuka OCHOBHBIX 610086

odeamenbHocmu ooyuawowezoca (Ha yposne
YueoHwvIX Oelicmeuii)

Baxxueinue

INOHATHUA

XUMHYIECCKHE

[J[]/laBaTh ompenelieHUe € ONEPUPOBATH
CICIYIONUMHA XUMUYCCKUMH  TTOHSATHSIMH:
BEIIECTBO, XHUMHYECKHH DIIEMEHT, aTOM,
MOJICKYJIa, OTHOCHUTCIIbHBIC aTOMHas M
MOJICKYJIIpHAs MacChl, HWOH, aJJIOTPOIIHS,
W30TOIIBI, XUMHUYECKast CBSI3b,
AICKTPOOTPHUIIATEIILHOCTD, BaJICHTHOCTb,
CTEIICHb OKHMCIICHHS, MOJIb, MOJISIpDHAS Macca,
MOJISIPHBIN 00BEM Ta3000pa3HBIX BEIECTB,
BEIEeCTBA MOJICKYJISIPHOTO u




HEMOJIEKYJIIPHOTO ~ CTPOCHHUS, PacTBOPHI,
DIIEKTPOJIUT u HEDJIEKTPOJITUT,
AIIEKTPOJIUTUICCKAS JUCCOITHAITHS,
OKHCIIUTENh U BOCCTAHOBUTEh, OKUCIICHHUE U
BOCCTAHOBJICHHE, TETIOBOM s ekt
pEaKIuu, CKOPOCTh XUMHUYECKOW pEaKIuH,
KaTajus, XUMHYECKOe paBHOBECHE,
YIJACPOAHBI  CKeNeT,  (PYHKIIMOHATIbHAS
rpymnmna, U30Mepus ¥ TOMOJIOTHUS

OcHOBHbIE 3aKOHBI XHMHH

[J  @opmynupoBaTb 3aKOHbl COXpPaHEHHS
Macchl BEHIECTB M TOCTOSIHCTBA COCTaBa
BEIIECTB.

[J YcraHaBiauBaTh NPUUUHHO-CIICACTBECHHYIO
CBSI3b MEXKAY COJEpKAaHUEM 3THX 3aKOHOB U
HallMCaHUEeM  XUMHUYEeCKUX  GopMyn H
YPaBHEHUM.

[] YcraHaBiMBaTh SBOJIFOLIMOHHY O
CYIIIHOCTh MEHJEJIEEBCKOM MW COBPEMEHHOMU
(GOpMYyJIMPOBOK  MEPUOAUYECKOTO  3aKOHA
.. Menneneena.

[ OObsicHAT, ~ (QU3WYECKH  CMBICI
CUMBOJIUKM  TEPUOAUYECKONM  TaOJIHUIIbI
xumudeckux anemeHToB JI.M. MenpaeneeBa
(HOMEpOB »dJIeMEHTa, IMepuoja, TPYIIIbI) |
YCTaHaBJIMBaTh  MPUYUHHO-CIIEICTBEHHYIO
CBSI3b  MEXIYy CTPOEHUEM aroMa |
3aKOHOMEPHOCTSIMH ~ M3MEHEHUSI  CBOWCTB
AJIEMEHTOB U 00pPa30BaHHBIX UMH BEIIIECTB B
nepuoAax U rpymmax.

[J XapakTepu3oBaTh 3JICMEHTbl MaJbIX WU
OOJIBIIIMX TIEPUOJOB MO UX TMOJOXKEHUIO B
nepuoanueckon cucreme JI.M.Menneneena

OcHOBHBIC TEOPUH XUMHUH

] YcTanaBnuBaTh 3aBHCHMOCTH CBOMCTB
XUMHUYECKUX BEILIECTB OT CTPOECHUS ATOMOB
00pa3yIoMUX UX XUMUYECKUX DJIEMECHTOB.
[J[JXapakTepu30BaThb Ba)XHEHIIHWE  THUIIbI
XUMHUYECKUX CBS3€d M OTHOCHUTEJIbHOCTH
9TOU THIIOJOTHH.

O 0OOBICHATD 3aBUCHUMOCTDh CBOMCTB
BEIIECTB OT UX COCTaBa © CTPOCHUSA
KPUCTAJUIMYECKUX PELIETOK.

(][ 1DopMynupoBaTh OCHOBHBIE IMOJOXKEHHUS
TEOPUU DJICKTPOJIUTUYECKONU TUCCOUMALNU U




XapaKTEepU30BaTh B CBETE OTOM TEOpPUHU
CBOMCTBA OCHOBHBIX KJ1aCCOB
HEOPraHUYECKUX COCIMHEHUI.
[J[JDopmMynupoBaTh OCHOBHBIE MOJIOKEHUS
TEOpUH XUMHYECKOTO CTPOECHUS
OPTraHUYECKUX COCIMHEHUH U
XapaKTEpU30BaTb B CBETE JOTOW TEOPUH
CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX
COCTMHCHHUH.

Baxxueiiniue
MaTepHuaJbl

BellecTBA

Hu

1 XapakTepuszoBaTb COCTaB, CTPOCHHUE,
CBOMCTBA, TMOJY4YEHHUE U  MPUMEHEHHE
BakHenmux MmeramioB ( [A u I A rpynm,
aTIOMHUHUS, JKElle3a, a B €CTECTBEHHO-
HAy4YHOM TMpoduie ¢  HEKOTopeix d-
AJIEMEHTOB) U UX COCAUHEHUM.

1 XapakTepuszoBaTb COCTaB, CTPOEHHE,
CBOWCTBAa, IIOJYy4YEHUE U  MPUMECHECHUE
BakHeWmmx HemetammoB (VIII A, VIIA,
VIA rpynn, a Takxe azora u (docdopa,
yriaepoja M KpPEMHHs, BOJOpPOAA) M UX
COCTMHEHU.

(1 XapakTepus3oBaThb COCTaB, CTPOCHHE,
CBOWCTBA, IIOJy4YEHUE W  IPUMECHEHHUE
BKHEUIITUX KJIaCCOB YTJIEBOJOPOJIOB

(ayikaHOB, LMKJIOAJIKaHOB, AJIKEHOB,
QJIKMHOB, apEHOB) U WX Hau0O0JIee 3HAUMMBIX
B HapOJHOXO3SIMCTBEHHOM IJIaHE
MPEICTABUTEIIEH.

[] B aHamoruyHoM KIIIOYE XapaKTepU30BaTh
BAKHEUILINX IIPEJICTABUTENEN IPYyrux
KJIACCOB OPraHUYECKUX COECINMHEHUN:

METAHOJI U ITAHOJI, CJI0XKHBIE dYPUPBI, KUPBI,
MbUIa,  anpaeruabl  (popMmanbaeruag  H
aneTanbJIerun), KETOHEI (amreTon),
KapOOHOBBIE KHUCJOTHl (YKCYCHas KHCJIOTa,
JUTSI €CTECTBEHHO-HAYYHOT'O npoduis
MPEJCTABUTENECH APYTHMX KIAaCcCOB KHUCIOT),
MOHOcCaxapuabl (TJI0K03a), JAHcCaxapujibl
(caxapoza), mnoaucaxapuibl (Kpaxmaia U
LEJUII0NI03a),  AHWJWH,  aMHUHOKHUCIIOTBHI,
O€JIKM, WMCKYCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI




XUMHYECKHUH A3BbIK 1 CHMBOJINKA

[ Ucnonb3zoBath B yueOHOH U
npodeccuoHaNTbHON NEATEIIbHOCTH
XUMHYECKUE TEPMUHBI U CUMBOJIUKY.

[J  HaszpiBaTh H3y4YeHHBIE BeEIIECTBA IO
TPUBHAJILHOMN 158105 MEKIyHAPOIHON
HOMEHKJIATYpPE M OTpakatb COCTAB 3THUX
COCMHEHUNA C TIOMOIIBKD XUMHYECKHX
bopmy.

[J OtpaxaTb XHWMHYECKHE MPOIECCHl C
MTOMOIIIBIO YPABHEHUN XMMUYECKON PEAKIINU

XuMu4ecKkue peakuuu

[1 OOBACHATH CYIIHOCTb XHMHUYECKHX
IIPOLIECCOB. Knaccugunuposats
XUMUYECKUE  PEaKkUuu 110  Pa3iIu4yHbIM
IIPU3HAKAM: YUCIY U COCTaBY IPOIYKTOB M

pEareHToB, TEIUIOBOMY abdexry,
HaIpaBJICHUIO, dasze, HAJTUYHIO
KaTajan3aTopa, MU3MEHEHUIO CTeneHEH
OKHCIICHUS AJIEMEHTOB, 00pa3yomux
BEIIECTBA.

1 VYcranaBnuBaTh NOpHU3HAKU OOLIEro u
pa3NIMYHOrO B THUIOJOTUM PEAKUMA IS
HEOPTaHUYECKON U OPTaHUYECKON XUMUHU.

1 KnaccuduuupoBaTh  BemiecTBa H
IIPOLIECCHl € TOYKM 3PEHHSI OKHUCIICHMS-
BocCTaHOBJEHUS. (COCTaBIIATh ypaBHEHMS
peakuuii ¢ MOMOUIBI0 METOAA IEKTPOHHOTO
OanaHca.

(1 OOBACHHUTH 3aBUCHMOCTb  CKOPOCTH
XUMUYECKOM  peakuMu U TOJOXKECHHUS
XUMHUYECKOTO PABHOBECHS OT

pa3nuyHbIX (PaKTOPOB

XUMHYECKUH IKCTIEPUMEHT

BBITIONTHATE XUMUYECKUH JKCIIEPUMEHT B
MOJIJHOM  COOTBETCTBUM C  IIpaBUJIAMU
0e30I1aCHOCTH.

[J[1HabmtonaTh, pUKCUpOBaTh U OMUCHIBATH
pe3yabTaThl IPOBEACHHOIO YKCIIEPUMEHTA.




Xumnyeckas uHpopmauus

[IpoBOAUTH CaMOCTOSITENIbHBIN MTOUCK
XUMHYECKOU uHbopmanuu C
WCIIOJIb30BAaHUEM PA3IUYHBIX HCTOYHHUKOB
(HaAyYHO-TIOIYJISIPHBIX U3JIaHHM,
KOMITBIOTEPHBIX ~0a3 JaHHBIX, PECYpPCOB
WNHuTepHeTa);

[Jlucnosib30BaTh KOMIIBIOTEPHBIE
TEXHOJOTUU JUisi O0paboOTKM M mepenaydu
XUMHUYECKON uHpOopMaIuu " ee
IpEJICTaBICHUS B Pa3IMUHbIX (hopMax

Pacuertnl 1no XMMHYECKUM
(opmyJiam M ypaBHEHUAM

1 VYcraHaBauBaTh 3aBUCUMOCTb MEKIY

Ka4yeCTBEHHOU U KOJIMYECTBEHHOM
CTOPOHAMH  XHUMHYECKHMX  OOBEKTOB |
MPOILIECCOB.

(] Pemarb  pacueTHble  3aJayd 1O
XUMHUYECKUM
PopmysiaM U ypaBHEHUS

IIpodunbHoe U
npodeccuoHaIbHO 3HA4YUMOe
coJepsKaHHe

[  OOBACHATH XUMHUYECKHE  SIBJICHH,
MPOUCXOMSINE B TPUPOJE, OBITY W Ha
MIPOU3BOJICTRBE.

[1 Onpenenstb BO3MOXXHOCTH TPOTEKAHUS
XUMHUYECKUX TIPEBpaIlCHU B Pa3IMYHBIX
YCIIOBUSIX.

[1  CoOmonate mpaBwyia 3KOJOTUUECKH
IPaMOTHOTO TIOBEJEHHUS B OKpYKaroIei
cpene.

[J  OueHuBarb BIWSHUE XUMHYECKOTO
3arpsi3HEHMSI  OKpY)Kalomiel  cpembl  Ha
OpraHWU3M 4YeJOBeKa W JPYrHe IKUBBIC
OpTaHU3MBI.

] Cobmomate TpaBwia  0O€30IIaCHOrO
oOpamieHuss ¢ TOPIOYUMH M TOKCHYHBIMH

BEILIECTBAMU, 1a060paTOPHBIM
000OpyZI0BaHUEM.
[] ['oToBUTH pacTBOPBLI 3aJaHHOU

KOHIICHTpAIUHU B OBITY M Ha MIPOU3BOICTBE.

[J KpuTtuyecku OLEHUBATh JTOCTOBEPHOCTH
XUMUYECKON HWH(POPMAINH, TOCTYIAIOIICH
Y3 pa3HbIX HCTOYHUKOB




YYEBHO-METO/MYECKOE W MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHMUE ITPOT'PAMMBbI YYEBHOM ANCIUIIJINHBI
«XHUMMUSA»

OcBoenue nporpamMmsl y4eOHON JUCHMIUIMHBI «XHUMUS»)» MPEANoaaracT Hajauuue
B mpodeccHoHambHON  00pa3oBaTeIbHOW  OpraHM3aIlii,  peaTu3yroniei
0o0pa3oBaTeNpbHyI0 MPOTpaMMy CpeaHero ooémero oOpa3oBaHHS B TIpeaenax
ocBoenust OIIOIl CIIO na 6a3ze ocHOBHOro o0miero oOpa3oBaHHs, KaOWHETa
XUMUU C J1aboparopueil W Ja0OpaHTCKOW KOMHATOM, B KOTOPOM HMEETCS
BO3MOYKHOCTh O0O€CIEYUTh CBOOOJHBIN nocTyn B MHTEpHET BO BpeMsl y4yeOHOTro
3aHATUS U B IEPUOJI BHEYUYEOHOM NEATEIIbHOCTH 00Y4arOIIHUXCSl.

[Tomemienne kaOMHETa JIOJDKHO YAOBJIETBOPATH TPEeOOBaHUSM CaHUTAPHO-
snuAeMuosornueckux mnpaBui U HopMmatuBoB (CaulluH 2.4.2 No 178-02), u
OCHAIIEHO TUIIOBBIM O0OpPYJOBAaHUEM, YKA3aHHBIM B HACTOALIUX TPEeOOBaHMSX, B
TOM YHUCJIE€ CHEIHATIM3UPOBAHHON y4yeOHON MeOenpl0 U CpeAcTBaMH OOYy4EHHS,
JOCTaTOYHBIMM  JUUIsl  BBINOJHEHHUS TPEOOBAaHMNW K YPOBHIO  IOJATOTOBKH
oOyJarommxcs?2.

B kaOunHere MODKHO OBITH MYyJIbTUMEAHMITHOE O0OOpYyIOBaHUE, MOCPEACTBOM
KOTOPOrO YYacTHUKMA O0pa3oBaTENIbHOrO MpOLEcca MOTYT I[POCMAaTPHUBATh
BU3YaJIbHYIO MH(OpPMALMIO 10 XMMHUH, CO3/1aBaTh MPE3EHTAMU, BUAEOMATEPUAIbI
U T.10.

B coctaB yuyeOHO-METOOUYECKOTO U MATEepUaJIbHO-TEXHUYECKOIO OCHAILEHUS
KaOWHEeTa XMMHUU BXOJISAT:

[ HaTypaJibHbIe OOBEKTHI, MOJIEIH, MPUOOPHI K HAOOPBI JJIsl TOCTaHOBKU
JEMOHCTPALIMOHHOTO U YYEHUYECKOT O SKCIIEPUMEHTA;

[] meyaTHbIe U 3KPAaHHO-3BYKOBBIE CPEJICTBA OOYUYEHUS;

] cpencTBa HOBBIX UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

] peakTuBsl;

[ mepedyHUu OCHOBHOM U TOMOJHUTEILHON yUueOHOU TUuTepaTypshl;
] BcmoMoratesbHOe 000pyI0BaHNE U HHCTPYKIIHH;

[} OubnmuoTeuHbI GHOHI.

B 6ubnuoreuynsiii GoHI BXOAAT YUEOHUKH U Y4EOHO-METOJMUECKHE KOMIUIEKTHI
(VYMK), pekoMeHJOBaHHbIE WU JOMYIICHHBbIE I HKCMOOJb30BAaHUS B
npodeccuoHaNbHbIX o0pa3oBaTeIbHbIX OpraHu3alusIX, peanu3yroumx
oOpa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejesiax
ocBoenus OIIOIT CIIO nHa 6a3e oCHOBHOTO 0011IeTO 00pa30BaHUS.

bubmuoreunsiii GoHA MOXKET OBbITh JOMOJHEH XMMHUYECKOW SHIMKIIOTEIUEH,
CIIPaBOYHHUKAMU, KHUTAMU JIJIS YTCHUS 110 XUMUM.

B mponecce ocBoeHMsI MporpamMMbl Y4eOHOW MUCIUIUIMHBI «XUMUS» CTYJICHTHI
JIOJDKHBI UIMETh BO3MOKHOCTH JIOCTYTA K 3JIEKTPOHHBIM YY€OHBIM MaTepuaiaM o



XUMUH, UMEIOITUECS B CBOOOTHOM J0CTyIe B cucTemMe MHTEepHET (3JEeKTpOHHBIC
KHHTY, IPAKTUKYMBI, TeCThI, MaTepuainsl EI'D u ap.).



JIMTEPATYPA
Jna cmyoenmog

["a6puensn O.C. Xumus: yueO. mis crya. npod. yueb. 3aBenenuit / O.C.
["abpuensn, N.I'. Octpoymos. — M.: 2014

[Mabpuensn O.C. Xumus: nocodbue s noaroroBku k EI'D: yue6. mocodue / O.C.
["abpuensn, N.I'. Octpoymos, C.A. Cnaakxos. — M.: 2016

dopMyJIbl IO XUMHH, CIPaBOYHUK- ; 2017 T.

["abpuensn O.C. Xumus B TecTax, 3aja4ax u ynpaxxHeHus1x,- M,2014 r
Jlna npenooaseamensn

O6 oOpazoBanuu B Poccuiickoit ®@enepanuu. denepanbubiii 3akoH Poccuiickoit
®eneparmu ot 29 nexabdbps 2012 r. Ne 273-03

®denepanbHblii  TOCyIapCTBEHHBIH  00pa30BaTENbHBIM  CTAaHAAPT  CPEAHETO
(momHoro) obuiero odpaszoBanus. YTB. IIpukazom Muno6puayku Poccum ot 17
Mast 2012 r. Ne 413

[Tpuka3z MunoOpHayku Poccuu ot 29 nexabps 2014 r. Ne 1645 « O BHeceHuH
U3MEHeHU B mpuka3 MuHucrtepcTBa oOpa3oBaHus W Hayku Poccuiickoit
Oenepanuu ot 17 mas 2012 1. Ne 413 «O06 yrBepxkaeHun ¢eaeparbHOTO
rOCyJlapCTBEHHOI'O 00pa30BaTENIbHOTO CTaHAapTa CPeAHEro (IOJHOro) OOLIETo
o0Opa3oBaHUsI.

PekoMenpanuu mo opraHu3aluu MOJYYEHHUs CPEAHEro oOIero oOpa3oBaHMs B
npenesax OCBOEHUS 00pa3oBaTENbHBIX MPOTrpaMM CpPeIHEro NpodecCHOHaIbLHOrO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO oOHIEro 0oOpa3oBaHMS C YYETOM TPEOOBAHMIA
denepanbHBIX TOCYJAPCTBEHHBIX 0O0pa30BATENBbHBIX CTAHIAPTOB W MOTy4aeMOi
npodeccu WM CHEUATbHOCTH CPEAHEr0 NpOodecCHOHAIBHOTO 00pa30BaHUs
(mucemo JlemapTamMeHTa TOCYAApCTBEHHOW TMOJHMTUKH B cdepe MOArOTOBKH
padounx kaapos u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).
[Mabpuensn O.C. Xumust 11 mpenojiaBaresis: y4eOHO-MeToqu4eckoe mnocodue /
O.C. I'a6puensn, I'.I'. JIpicoBa. — M.: 2014
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