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HOACHUTEJBHASA 3AIINCKA
[Iporpamma oOuieoOpa3zoBaTeabHON YUeOHON AUCHMIUIUHBI « XUMHUS» MpeIHa3HAYeHa
st u3ydennst xumuu B I'BIIOY «boxaHCKHil arpapHbIii TEXHUKYM», PEali3yIOLIErO
0o0pa3oBaTeNbHYI0 IPOrpaMMy CpEAHEro o0IIero oOpa3oBaHus B Mpejesiax OCBOCHUS
OCHOBHOM npodeccuoHanbHol oopazoBatenbHo nporpammbsl CITO (OITOII CITO) Ha
06a3ze OCHOBHOTO oOmIero oOpa3oBaHHs TPU TMOATOTOBKE KBATU(PHUIIMPOBAHHBIX
pabounx.
Pabouast mporpamma paszpabotana Ha ocHoBe TpeboBanuii @I'OC cpennero oOmero
00pa3oBaHusl, TPEABIBISAEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yJibTaTaM OCBOCHUS
y4eOHOM AUCHUIUIMHBI «XHUMHUS», U B COOTBETCTBUM C PexoMeHmanusiMu Mo
OpraHu3allid TMOJYyYEHUsS CpEIHEro oOmero oOpa3oBaHUS B MpeleiaX OCBOCHHUS
00pa3oBaTEIbHBIX MpOrpaMM CpeaHero npodeccuoHalbHOr0 oOpa3oBaHUS Ha 0aze
OCHOBHOrOo  00miero oOpa3oBaHHS C y4eToM TpeOoBaHUM  (eaepabHbIX
roCyJapCTBEHHBIX O00pa30BaTENIbHBIX CTAHAAPTOB U MOJIy4aeMou mnpodeccuu WuiH
CHEIUaIbHOCTH CpeaHero npodeccruonansHoro oopazoBanus ( mucbMo JlemaprameHTa
roCyJapCTBEHHOW TIOJUTUKH B cdepe NOoAroToBKM padouux kaapoB u JIIO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).
Conepxanue nporpaMmbl « XMMUSD» HAMIPABIICHO HA JJOCTUKEHUE CIEAYIOINX HeJIei:
* (popMupoBanue y OOydarOUIUXCS YMEHHUS OIICHUBATh 3HAYUMOCTh XHMHUYECKOTO
3HAHUSA JJIs1 KOKJI0TO YeI0OBEeKa;
* (hopMupoBaHUEe y 00y4arOIUXCs IEJIOCTHOTO MPEJACTABICHUSI O MUPE U POJIU XUMUHU
B CO3/IaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA; YMEHHUSI OOBICHSTH
O00BEKTHI U MPOILIECCHl OKPYKAIOLIEH ACHCTBUTEIHBHOCTH — MPUPOIHOM, COIUAIbHOM,
KYJbTYPHOU, TEXHUUECKON CPE/bl, — UCMIOIB3YS JJIsl ’TOTO XUMUYECKUE 3HAHUS;
* pa3BuUTHE y OOYYarONIMXCS YMEHHM pa3nuuaTh (akThl M OIIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUAECTh UX CBSI3b C KPUTEPUSIMHU OLICHOK M CBSI3b KPUTEPHUEB C
onpenenEHHON CUCTEMOM IIEHHOCTeH, popMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO
MO3ULINIO;
* mpuoOpeTeHue OOYyYaIOMUMHUCS ONBITa Pa3HOOOPA3HOW NEATEIbHOCTH, OIBITA
MO3HAHUSI M CAMOINO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIINX YHUBEPCAIbHOE
3HAUYCHUE MJI1 PA3JTUYHBIX BHJIOB JIEATEILHOCTH (HABBIKOB pEIICHUS MPOOJeM,
MIPUHATHS PEIICHUH, TOMCKa, aHAIN3a U 00paboTKH MHPOpMAITUH, KOMMYHHUKATUBHBIX
HaBBIKOB, HABBIKOB M3MEPEHMM, HABBHIKOB COTPYIHUYECTBA, HABBIKOB 0€30MMacCHOTO
oOpallleHHsI C BEIIECTBAMU B IMOBCEIHEBHOMN KU3HM).
B nporpammy BKJIIOUEHO cOjiep KaHUE, HAMTPABJICHHOE Ha ()OPMUPOBAHHUE Y CTYACHTOB
KOMIIETCHIINHM, HeoOXoauMbIX i kKadecTBeHHoro ocBoenuss OIIOIT CIIO na 0Oase
OCHOBHOT'O 00IIero oOpa3oBaHUs C MOJYUYEHHEM CpPEIHEro OOIIero oOpa3oBaHUS —



MPOTpaMMbl  TIOJTOTOBKM KBaTU(UIIMPOBAHHBIX PA00OYMX CIY)KAIIUX, MPOTPAMMBI
MOJITOTOBKH crieruaincToB cpearero 3seHa (ITITKPC).

PabGouast mporpamma MOXET HCIONB30BATHECA JAPYTUMH  TPO(ecCHOHATEHBIMU
00pa3oBaTEIbHBIMUA OpPTraHU3AlMIMH, PEATU3YIOIMIMMHU 00pa30BaTEIbHYIO0 NPOrpaMMy
cpeaHero oOmero oOpazoBanusi B mpeaenax ocBoeHus OIIOII CIIO na 06aze
ocHOBHOTO 0011ero oopasosanus (ITTTKPC)

OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIJIMHBI

«XHUMUA»

XuMHSI — 3TO HayKa O BELIECTBAaX, UX COCTaBE W CTPOCHUHU, O UX CBOMCTBaX M
MPEBpAILICHUSIX, O 3HAYECHUH XUMHUYECKHX BEIIECTB, MaTEpHUaJOB M IMPOLIECCOB B
MPAKTUYECKON JAEITETbHOCTH YeIOBEKA.

Conepxanue 061eo0Opa3oBaTeIbHON yueOHON TUCHUIUIUHBI « XUMHUS) HAIPaBJIECHO Ha
yCBOCHHE OOYYalOIIMMHUCS OCHOBHBIX TOHATHUN, 3aKOHOB M TEOpHUN XHMHH, Ha
OBJIAJICHHEC YMEHUSMHU HAOMI0aTh XUMHUYECKUE SIBICHUS, MPOBOJIUTH XHUMHUYECKUN
HKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XMMHUYECKUX (POPMYJ BEUIECTB H
YPAaBHEHHN XUMUYECKUX PEAKIIHM.

B mpouecce wu3ydeHuss XMMUM y OOy4aroUUMXCs pa3BUBAIOTCS IIO3HABATENIbHBIE
MHTEPEChl W HMHTEJUIEKTYyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM
npUOOpEeTEeHUs] 3HaHUI 10 XUMUU B COOTBETCTBUHU C BO3HUKAIOIIMMH KU3HEHHBIMU
npo0sieMaMy, BOCIUTBHIBACTCS OEpeKHOE OTHOLIEHUS K TMPUPOJE, IOHUMaHHE
3I0pOBOr0 00pa3a KU3HU, HEOOXOAMMOCTH MPEAYNPEKICHUS SBICHUN, HAaHOCSIIUX
Bpea 3J0pOBBI0 M OKpyXarwoeid cperae. OHM OCBauMBalOT IMPUEMBI TPaMOTHOTO,
0€30MMacHOT0 UCTOIB30BAaHUS XMMHUECKHX BEIIECTB U MaTEPHUajOB, MPUMEHSIEMBIX B
OBITY, B CEJIbCKOM XO3SIIICTBE U Ha TIPOU3BOICTBE.

[Ipu cTpykTypupOoBaHUM COAEpKaHUS 00IIe00pa3oBaTEIbHON YUeOHONW NUCIUTIIUHEI
st npodecCUOHANbHBIX ~ 00pa30BATENbHBIX  OpPraHu3alui,  peamu3yIOLIUX
00pa3oBaTEIbHYIO MPOrPAMMY CPEIHET0 O0Iero o0pa3oBaHus B Mpejeaax OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOIO OOLIEro oOpa3oBaHUs, YYUTHIBAJIACh OOBEKTUBHAS
peaIbHOCTh — HEOOJBIION 00bEM YacoB, OTIYIIEHHBIX HA H3YYEHHE XUMUH, U
CTPEMJICHHE MAaKCHUMaJIbHO COOTBETCTBOBAaTh UJESIM Ppa3BUBAIOIIETO OOYUYECHHMS.
[ToaTomMy TeopeTHdyeckue BOMPOCH MAKCHUMAJIbHO CMEILIEHbl K Haudaly H3Y4YEeHHs
JUCLMILIUHBI, C TEM, YTOOBI OCIEAYIOUINHN (haKTUUECKUH MaTepual pacCMaTpUBaJICs
Ha OCHOBE U3yYECHHBIX TEOPUH.

Peanuzanus NeAyKTUBHOTO MOAXOAAa K M3YUEHUIO XMMHU CHOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHUECKUX OIEepaluii MBIIJICHUs, KaK aHalu3 W CHUHTE3, 0000IIeHue u
KOHKPETHU3aIisl, CPAaBHEHUE M aHAJIOTHS], CHCTEMAaTH3aIus 1 Kiaccudukamms u ap.

W3yyenne xuMuu B TpOECCHOHATIBHBIX  00pa30oBaTeNbHBIX  OpraHU3alUsX,
peanu3yrimx o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEAHEro oO0Iero oOpa3oBaHUs B
npeaenax ocsoeHus OIIOIT CIIO na 6aze OCHOBHOro 0O0IIEro O0Opa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTU OT Hpouisi mpoPecCHOHAIBHOIO0 00pa3oBaHUs.
OTO0 BBIpaXKaeTcs yepe3 coJepKaHue OOyueHUs, KOJIMYECTBO YACOB, BBIACISIEMbIX HA



U3YyYEHHE OTAEIBHBIX TEM MPOrpaMMBbI, IITyOMHY WX OCBOEHUS 00y4alOIUMUCS, Yepes
00bEM U XapakTep MPAKTUUYECKUX 3aHSITUH, BUIbl BHEAYAUTOPHOW CaAaMOCTOSITEIHHOMN
paboTHI CTYJICHTOB.

[Ipu ocBoenuu npodeccuit CIIO u cnenuansHocteid CIIO TexHHYeckoro nmpoduis
npodeccroHanbHOTO O00pa30BaHUsSI XUMHUS H3ydaercs Ooiiee yriayOJeHHO, Kak
npoduiabHas ydeOHas TUCIUILIHHA.

Crneunduka M3ydyeHUsT XUMUU TPHU OBIAJACHUM MNPOodecCUsMH M CIEHHAIbHOCTIMU
TEXHUYECKOTO Mpoduiisi oTpaxkeHa B Kaxaou Teme pasnena «CoaepkaHue ydeOHOMU
TUCIUIUINHBDY B pyOpuke «IIpodunbHbie U npodeccrnoHanbHO-3HAYMMBIE AJIEMEHTHI
colepkKaHus».  OTOT  KOMIIOHEHT  pealu3yercss  Npu  HUHJIWBHIYaJIbHOU
CaMOCTOSITENIbHOM paboTe oOydarommxcsi (Hamucanue pedeparoB, MOATOTOBKA
COOOIIIEHU, 3ammTa MPOEKTOB), B IMpolecce Yy4yeOHOW JEATENbHOCTA O]
PYKOBOACTBOM TMpemojaBaTenisi (BBIIOJHEHWE XUMHUYECKOTO OKCIEpUMEHTa —
7a00paTOpHBIX ~ ONBITOB W MPaKTHYECKHX  paboT, pelieHre  MPaKTUKO-
OpPUEHTHPOBAHHBIX PACUETHBIX 337a4 U T.1I.).

B comepxanum y4eOHOW NUCHUIUIMHBI JJs1 €CTECTBEHHOHAYYHOTO MPOQHIISL
Mpo(EeCCHOHAIBHO-3HAYUMBbIII KOMIIOHEHT HE€ BBIIENEH, T.K. BCE €ro COJEpKaHue
ABIIAETCA MPO(UIBHO-OPUEHTUPOBAHHBIM M HOCUT MNPOQPECCHOHATBHO-3HAYUMBIN
XapaKTep.

B mpouecce u3ydyeHHs ~ XMMHM ~ TEOPETUYECKHE  CBEACHUS  JOTOJHSIOTCS
JEMOHCTPAlUAMH, JTAOOPATOPHBIMU  OMNBITAMH U  MPAKTUYECKUMHU  3aHSITHSIMHU.
3HAYUTENIbHOE MECTO OTBOJUTCS XUMHUYECKOMY 3KcnepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (POPMHUPOBATh y OOYHAIOIIMXCS CHEUHUATIbHbIE MPEIMETHbIE YMEHMUS:
paboTaTh C BEHIECTBAMH, BBIIOJHATH TMPOCTHIE XUMHYECKHE OIBITHI, YYUT
0e30macHOMY M SKOJOTMYECKH TIpaMOTHOMY OOpalleHHI0 C  BEIEeCTBaMH,
MaTepuaiamMH U MpoleccaMu B ObITY U Ha POU3BOJICTBE.

JUiss  opraHu3alMu  BHEAyJIUTOPHOW  CaMOCTOATENbHOH  paboThl  CTYJEHTOB,
oBiageBaonmx mpodeccusmu CIIO u cnemmansHocTsMU CIIO  TexHMYECKOTO
npouis npodeccuoHaIbHOro 00pa3oBaHUs MPEACTABICH MPUMEPHBIA IEepPEUYCHb
pedeparoB (10K1a/10B), HHIAWBHIYATBHBIX ITPOCKTOB.

B npomecce wu3yueHus XUMHUM  BaXxHO  (QOpPMHUpPOBaTh  MH(OPMALMOHHYIO
KOMIIETEHTHOCTh oOOydaromuxcs. Ilo3ToMy mpu oOpraHu3anuyd caMOCTOSITENbHOMN
paboThl HEOOXOIMMO aKICHTHPOBATh BHUMAaHUE OOyYarONIMXCsi Ha TOHUCKE
uH(opMaIuu B CpeACTBaX Macc-menua, MHTepHeTe, B y4eOHOM M CHENHUATBbHON
JUTEpaType C COOTBETCTBYIOMIMM O(OPMIICHHUEM U MPEICTABICHUEM PE3YJIbTATOB.
N3yyenue o01meoOpa3oBaTebHON yueOHOW MUCIMIUIMHBI «XUMHUS» 3aBEpIIaeTCs
MOJIBEJICHUEM HTOTOB Ha YPOKE KOHTPOJIS 3HAHUH.

MECTO YYEBHOM JUCHUIIJIMHBI B YYUEFHOM IIVIAHE

VYuebHas aUCHUIUIMHA «XHUMHS» SBJSIETCS Y4EOHBIM TPEAMETOM 110 BBIOOpY U3
obsi3atennbHOM mpenMeTHoM oOmactu  «EctectBennbie Hayku»y PI'OC cpemnero
o0111ero oOpa3oBaHusI.



B yue6npix mmanax I[IIIKPC mecto ydeOHOM AMCUMIUIUHBI «XHUMHS» B COCTaBe
0011e00pa3oBaTeabHBIX  yUEOHBIX AMCHUIUIMH TIO BBIOOpPY, (QOPMHUpPYEMBIX U3
oOsi3arenpHBIX TpeaMeTHbix obmacteit ®I'OC cpennero obmiero obpazoBaHus, s
npodeccuit  CIIO wmm cnemumansHocTet CIIO  cooTBercTByIOIIEro  mpoduis
npodeCcCUOHATLHOTO 00pa3oBaHus

Ne | TIpodeccus Pacnpenesnenue 00s13aTe/IbHON Ay IUTOPHOM
HArpy3KH 10 Kypcam M cemecTpam (4ac.) Hroro
1 kypc 2 Kypc 3
Kypc
1 2 3 4 5 6
1 | TpakTopucr- 115
VAT 15 |36 |28 |28 |8 :
CEJIbCKOTO
X0351CTBA

PE3YJBbTATBI OCBOEHUS YYEBHOM JUCIHUIIJIMHBI

OcBoeHue cofiepKaHusd y4eOHOU TUCHUIUIUHBI « XUMUS», 00€CTIeUrBaET JOCTHKEHUE
CTYJIEHTaMHU CIEAYIOIINX Pe3y1bmamaos:

JUYHOCMHBIX:

[l 9yBCTBO TOPIOCTH W YBaXCHUS K HMCTOPHUH W JOCTHXKCHHSM OTEYECTBEHHOM
XUMHUYECKON HayKH; XHUMHYECKU TPAMOTHOE TOBEJIECHHE B MPOQPEeCcCUOHATBLHON
JESTEILHOCTH U B OBITY MIPU OOpaIIEHUU ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepraIaMu
U TIPOIIECCAMU;

[l TOTOBHOCTHh K MPONOJDKEHHWIO OOpa30BaHWS W TIOBBIMICHUS KBaTU(UKAIMN B
M30paHHOM MPOodEeCCHOHATBHOM NEATEILHOCTH U 00BEKTUBHOE

OCO3HAHUE POJIM XUMUYECKUX KOMIETEHIIUMN B 3TOM;

[1 yMeHHe HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHONW XUMHYECKOW HAyKu W
XUMHUYECKUX TEXHOJIOTUH JUIsl TOBBIIIEHUS COOCTBEHHOTO HHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaIbHOM eITeTbHOCTH;

MemanpeomMemHuuIx:

[] mcrmonp30BaHWE pa3IUYHBIX BUOB MO3HABATEIHHON NEATEIHHOCTH M OCHOBHBIX
MHTEJJICKTYyalIbHBIX oOmepanuii (IOoCTaHOBKa 3a7aud, (OpMYJIUPOBAHUE THUIIOTES,
aHaJIU3 U CHUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATHU3allHsl, BbISIBJICHUE MPUYMHHO-
CJICJICTBEHHBIX CBS3€H, MOWCK aHAIOTOB, ()OPMYJIMPOBAHHUE BHIBOJIOB) ISl PEIICHUS
MOCTaBJICHHOW 3a/Jaud, NMPUMEHEHHWE OCHOBHBIX METOJOB IO3HaHUs (HAOIOIIEHUE,
HAYYHBIA SKCIIEPUMEHT) NJIsl U3YUCHHUS Pa3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB H
MpOIECCOB, C  KOTOPBIMH  BO3HHMKAaeT  HEOOXOJUMOCTh  CTaJKWBAaThCA B
npodeccuoHanbHOM cdepe;



[]  WCHoJb30BaHME Pa3JWYHbIX HCTOYHUKOB JUISI TMOJIYYCHHST XUMHUYECKOU
uH(OpMaIMK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTHh ISl JOCTIKEHUS XOPOIIUX
pe3ynbTaToB B MpodeccuoHanbHOU chepe;

npeomemmuulx:

[] chopMHpPOBAHHOCTh MPEACTABICHHH O MECTe XMMHUU B COBPEMEHHOW Hay4YHOMU
KapTUHE MHpa; I[OHMMAaHHE pOJM XUMHM B (OPMUPOBAHUU Kpyrozopa u
(YHKIIMOHAJILHOW I'PaMOTHOCTH Y€JIOBEKA JIJIsl PELIEHMsI IPAKTUYECKUX 3a]1a4

[ BlIaeHWE OCHOBOIOJAraloIIMMH XUMHYECKUMHU TMOHATHSMH, TECOPUSIMHU, 3aKOHAMHU
W 3aKOHOMEPHOCTSIMHU;, YBEPEHHOE IOJIb30BAHUE XUMHUYECKOW TEPMHUHOJIOTUEN H
CHUMBOJIUKOM;

L] BlIageHHe OCHOBHBIMHU METOJIaMU HAay4YHOI'O ITO3HaHUWA, UCIIOJIb3YEMBIMU B XUMHHU !
Ha6JII-OI[€HI/Ie, OIINCaHuc, HU3MCPCHHC, OKCIICPUMCHT, YMCHHUC
O6pa6aTI>IBaTI),O6’b}ICHSITL PE3YJIbTAaThl HpOBGI[éHHBIX OIIBITOB M JACJAaTb BBIBOIEBI,
TOTOBHOCTh M  CITOCOOHOCTH INpUMCHATL MCTOAbI IIO3HAHHA IIpU PCIICHHUH
IIPAKTHYCCKHUX 3a/1a4,

] chopMHpPOBAaHHOCTH, YMEHHUS JaBaTh KOJUYECTBEHHBIC OICHKA W TPOBOIUTH
pacy€Thl O XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

[J BlageHue MpaBWJIaMH TEXHUKH O€30MacCHOCTH MPU HMCIOJIB30BAHUU XUMHUYECKUX
BCIICCTB;

] copMUpPOBAaHHOCTH COOCTBEHHOU MO3UIIUU 10

OTHOIIICHUIO K XUMHUYECKOW HH(pOpMAITUH, TTOTy4aeMON U3 pa3HbIX HCTOUHHUKOB.
COJIEP)KAHUE YYEBHOHN JUCUILINHBI

Texnuueckuit npoghuo

npogeccuonanvnozo oopazoeanus

BBenenue

HayuHnble MeTO/IbI TTO3HAHUS BEIIECTB U XUMUUYECKUX sBJICHUH. POJb SKCriepuMeHnTa u
TEOpUHU B XUMHUH. MOJIeTMPOBAHNE XUMUYECKUX MTPOIIECCOB.

3nHauenne xumuu npu ocBoeHun npodeccuit CIIO u cneumansHocTeit CIIO
TEXHUYECKOTO IpOoduiis MpoPpecCuOHAIBHOIO 00pa30BaHUs.

1. O0mast ¥ HeOpraHu4ecKass XuMHUs

1.1. OcHOBHbBIE OHSTHS U 3AKOHBI XUMHUH

Ocnoenvle nonamusa xumuu. BemectBo. AtoM. Monekyna. XuUMAYECKHI 3JEMEHT.
Annotponusi. IIpocTeie U cioxkHbIe BellecTBa. KadecTBEHHBIM M KOJIMYECTBEHHBIN
COCTaB BEIIECTB. XUMHWYECKUE 3HAKU U Gopmynbl. OTHOCUTENBHBIE aTOMHAs H
MoJieKyJsipHas Macchl. KonruecTBo BelecTna.

Ocnoenvte 3axkonvt xumuu. CrexuoMeTpus. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB.
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB MOJICKYJIAPHOU CTPYKTYphI. 3aKOH ABOTrajpo u
CJIEJCTBUS UX HETO.

PacuerHbie 3amaun Ha HaXO0XIECHUE OTHOCUTEIIBHOM MOJIEKYJISIPHOW  MAacChl,
OTIpeIeJICHHE MAaCCOBOM JI0JIU XUMHUECKUX DJIEMEHTOB B CJIOKHOM BEILIECTRBE.



Hemoncmpayuu. Mopenu atoMOB XHMHYECKHMX BJIEMEHTOB. Moaenum MOJIEKy
MPOCTBIX M CJOXHBIX BemlecTB (mmapo-crepxkHeBsie U Crroapra-bpurneba).
Koutekuuss mpoCThIX U CIIOKHBIX BeEIIECTB. HEkOTOphIE BelecTBa KOJIUYECTBOM |
MOJTb. MofIeNTh MOJISIPHOTO 00BheMa Tra3oB. Ajutorponus ¢ocdopa, KUCIOpoaa, 0JI0Ba.
Ilpogpunvnsvie u npoghpeccuonanvro-3nauumole INeMeHMblL COOEPHCAHUSA
AnnorporniHble Moaudukanuu yriepoaa (aimas, rpadur), Kuciaopoaa (KUCIOPOI,
030H), ojoBa (cepoe u Oenoe o0yoBO). IloHSATHE O XMMHYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTUH.

1.2. Ilepnoanyeckuii 3aKOH U MEePHOINYECKAS] CUCTEMA XUMUYECKHX 3J1€eMEHTOB
.. MeHnaeJsieeBa 4 CTPOCHHE aTOMA

Ilepuoouueckun 3axon JI.U. Menoeneesa. Otkpbitue J[.M. MeHaeneeBbm
nepuoanveckoro 3akona. [lepuoguueckuii 3akon B popmynuposke .. Menneneena.
[lepuonuueckas Tabauila XUMHUYECKUX DJIEMEHTOB — Tpaduyeckoe OTOOpaKkeHHE
nepuoanveckoro 3akoHa. CTpykTypa NepHOJIMYECKON TaOMUIbl: EpUOabl (Majbie U
OoJibIIKeE), TPYIIHI (TJIaBHAS U TIOOOYHAs).

Cmpoenue amoma u nepuoouueckuii 3axon /[.H. Menoeneeea. AToMm — crnoxHas
gactuua. Anpo (MpoTOHBI W HEUTPOHBI) M DJIEKTPOHHas o00oyiouka. M30TOmBI.
CtpoeHne DIEKTPOHHBIX 000JOYEK AaTOMOB JJIEMEHTOB MaJbIX TMEPUOOB.
OCOOEHHOCTH CTPOCHHUS DJEKTPOHHBIX O0OJOYEK aTOMOB JJEMEHTOB OOJBIIHUX
nepruooB (MepexoaHbIX 3JIeMeHTOB). [loHaTne 06 opburansx. s-, p- u d-Opoutanm.
OneKTpoHHBbIE KOHGUTYpallMd aTOMOB XHUMHUYECKMX d3JIeMeHTOB. CoBpeMeHHas
(GbOopMyIUpPOBKAa MEPUOIUYECKOTO 3aKOHA. 3HAYCHUE TMEPUOJAMYECKOTO 3aKOHA H
MEPUOJNYECKON CUCTEMBI XUMHYECKUX dJieMeHTOB [[.M. MenneneeBa misi pa3BUTHA
HAyK{ U TIOHUMaHUS XUMHUYECKON KapTHHBI MUPA.

Jemoncmpayuu. Paznuubabie GOpPMBI  MEPUOTUYECKON CHUCTEMBI XUMHUYECKUX
snemeHTOoB [[.. Menpaeneena. Jlmnamudeckue Tadmuib 1js 10



MOJEIIUPOBAHUS IEPUOJNYECKON CUCTEMBL. DIIEKTPU3ALMS TEN U UX B3AUMOJEHCTBHUE.
Jlabopamopnuie onvtmot. MojenupoBaHUe TOCTPOCHUS MEPUOIUYECKON TaOIUIIbI
XUMHUYECKUX IJIEMEHTOB.

Ilpogunvnuvie u  npogheccuonanvrno-3nHauumvle  J1EMEHMbL  COOEPIHCAHUAL.
PannoaktuBHOCTH. MCMONb30BaHNE PATMOAKTUBHBIX U30TONIOB B TEXHUUYECKUX IIENSAX.
PeHTreHOBCKOE€ M3Iy4YeHHWE H €ro HCIHOJIb30BAHME B TEXHUKE U MEAUIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUd HA MIPOU3BOJICTBE.

1.3. Ctpoenne BemecTBa

Honnaa xumuueckasn ceazp. Katnonbl, ux oOpa3oBaHHE W3 aTOMOB B PE3yJbTaTe
npolecca OKUCIIeHHUs. AHUOHBI, UX 00pa3oBaHUE M3 aTOMOB B pe3yibTaTe Ipoliecca
BOCCTAHOBJIEHUA. VOHHAsA CBA3b KaK CBA3b MEXAY KATUOHAMU M aHUOHAMH 3a CUET
ANEKTPOCTATUYECKOIrO NMpuTskeHus. Kiaccudukanus HOHOB: MO COCTaBy, MO 3HAKY
3apsAna, MO0 HAIMYMIO TUIPATHOW 0005104kd. MOHHBIE KPUCTAINIMYECKUE PELIETKH.
CBOMCTBA BEMIECTB C NOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKU.

Kosanenmnasa xumuuecxkas ceazb. MexaHusM 00pa3oBaHHUs KOBAJIEHTHON CBA3HU
(OOMEHHBI W JOHOPHO-AKUENTOPHBIN). DNEKTPOOTPULIATENbHOCTh. KoOBasleHTHBIE
MOJISIpHAsE U HENOJIApHAs CBsA3U. KpaTHOCTh KOBAJNEHTHOM CBs3U. MOJIEKYJISpHBIE U
aTOMHBIE KpPUCTAJUINYECKHE pemeTku. CBOMCTBAa BEUIECTB C MOJEKYJSPHBIMU U
ATOMHBIMH KPUCTAJUIMYECKUMU PELIETKAMU.

Memannuueckan  céa3p.  Mertajumueckas — KpUCTaAJUIMYECKas  pelleTKa U
MeTaJuInYecKasi XUMH4IecKas CBsA3b. DU3ndeckre CBONCTBA METAIIOB.

Azpecamnuvle cocmosanua eeuwjecmé u 6000pOOHAaA céA3b. TBeproe, KUIKOE
razoo0pa3Hoe cocTosiHus BemiecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHUA B Ipyroe. BonopoaHas cBA3b.

YQucmoie eewecmea u cmecu. llonstme o cmecu BewiecTB. ['OMOTeHHBIE U
reTeporennbie cMecu. CocTaB cMmeceil: oObeMHass MU MaccoBasi J0JU KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEN.

Jucnepcuvie cucmemwt. Ilonstue o nucnepcHol cucreme. JucnepcHas ¢aza u
nucriepcuoHHast  cpena.  Kimaccudukanus aucnepcHblx  cucteM. [lonstue o
KOJUIOUJHBIX CUCTEMAX.

Jemoncmpayuu. Mojienb KpUCTAUNIMYECKOW pemieTku xjopujaa Hatpus. OOpasiisl
MHMHEPAJIOB C HMOHHOM KPUCTAUIMYECKOW PELIETKOM: KaJlbLuTa, Tanura. Moaenu
KPUCTAJUIMYECKUX PEIIETOK «CyXOoro Jbaa» (WId Hoja), anmasza, rpadura (Uiu
kBapua). [Ipubopel Ha xuakux KpucTtauiax. OOpasibl pPa3IUYHBIX JAUCIEPCHBIX
CUCTEM: dMYJIbCHI1, CYCIIEH3HM, a3po3onel, reneit u 3oneil. Koarynsuus. Cunepesuc.
Oddexr Tunnans.

Jlabopamopnvie onvimpl. 1lpurotoBieHue CycreH3uu KapOoHaTa KalbIUs B BOJE.
[lonyuyenne 5HMynbCcuM MOTOpPHOro Macia. (O3HaKOMIIEHME CO  CBOWCTBaMU
JUCIIEPCHBIX CUCTEM.

Ilpopunvnvie u  npogheccuonanvHo-3HauUUMbBIE  IIEMEHMBL  COOEPHCAHUA.
[TonsspHOCTE CBSI3U M MONSAPHOCTH MoJIeKysbl. KonneHcanus. Texkydects. Bo3ronka.
Kpucrammuzanusa. CyOnumanus u necyonumanus. AHOMaIUU (PU3MYECKUX CBOMCTB
BObL. JKuakue kpuctamisl. MUHEpasbl ¥ TOPHBIE TOPOIbI



KaK OPUPOJHBIE CMECH. DOMYJIbCUHU M CYCHEH3UHU. 30JI1 (B TOM YHUCIE a’3p030JHU) U
resqid. Koarymsanus. Cunepesuc.

1.4. Bona. PacTBopbI. DJIeKTPOIUTHYECKAS TUCCOIUAIUSA

Booa. Pacmeopul. Pacmeopenue. Bosia xak pacTBOpUTENb. PACTBOPUMOCTh BEIECTB.
HacelllieHHbIE,  HEHACBIMIEHHBIE,  IEPECHIIIEHHBIE  pPAacTBOPHI.  3aBUCUMOCTH
PacTBOPUMOCTH Ta30B, )KUIKOCTEH U TBEPBIX BEUIECTB OT Pa3IMYHBIX (HaKTOPOB.
MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

Inekmponumuyeckasn ouccoyuayusi. DIEKTPOJIUTHI U HEDJIEKTPOUTHI.
DIIEKTpOJIUTHYECKasT AUCCOIMalrsd. MeXaHU3Mbl 3JIEKTPOJIUTUYECKON THUCCOLUUALINT
IUIsL BEUIECTB C PA3JIMYHBIMU THUIIAMH XUMHUYECKON CBS3U. [mapatupoBaHHBIE U
HETUpaTUPOBaHHbIE MOHBL. CTENEHb JIEKTPOIUTHYECKON nucconnanuu. CUiibHbIEC U
cmabbie  A7eKTpoauThl. (OCHOBHBIE TIOJIOKEHHUS TEOPUH  AJIEKTPOIUTHICCKOM
nucconuanuu. KucinoTel, OCHOBaHUS U COJIM KaK JIEKTPOJIUTHI.

Jlemoncmpayuu. PacTBopuMOCTh BellecTB B Bojae. CoOupaHue ra3oB METOIO0M
BBITECHEHUSI BOJIbI. PacTBopeHHe B BOJE CEPHOM KHUCIOTHI M COJIEM aMMOHUS.
OO6pazupl  KpUCTaAUIOTUAPATOB. M3roTtoBiaeHue rurcoBoid moBsi3ku. VcmbiTanue
PAcTBOPOB 3JIEKTPOJIUTOB U HEAJIEKTPOJIUTOB HA MPEAMET IUCCOLMALMN. 3aBUCUMOCTD
CTENIEHU DJIEKTPOJIUTUYECKON JHUCCOIMAIMA YKCYCHOM KHCJIOTBI OT pa30aBlieHUS
pactBopa. JIBW)KEHHE OKpAIllEHHBIX MOHOB B 3JIEKTpHueckoM moine. IIpuroroBnenue
KECTKOM BOJIbI U yCTpaHEHHUE €€ KeCTKOCTH. MoHuThl. OOpa3ibl MUHEPAIBbHBIX BOJ
Pa3IMYHOrO HA3HAYECHHS.

Ilpakmuueckoe 3anamue. 1 IpuroroBieHre pacTBopa 3aJaHHON KOHLIEHTPALINH.
Ilpogpunvnvie u  npogheccuonanvHo-3Hauumovle  INEMEHMbL  COOEPHCAHUA.
PactBopenue kak (¢u3nKo-xumuueckuii mpouecc. TeruioBble 3QGdeEKTh  MpU
pactBopenun. Kpucramnmorugparsl. PemeHue 3amad Ha  MAacCcoOBYKO  JIOJIO
pacTBOopeHHOro BemiecTBa. [IpuMmeHeHHe BOABI B TEXHMYECKUX IeNsIX. JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHeHuss. MUHEpaJIbHbIEC BOJIBI.

1.5. Knaccupurkanus HeopraHm4ecKMX COeAMHEHUI U UX CBOMCTBA

Kucnomot u ux ceoiicmea. KuciaoTbl Kak 3JIEKTPOJUTHL, UX Kiaccuukanus IO
pa3IMYHBIM  TpU3HaKaM. XUMHUYECKHME CBOHCTBA KHUCJIOT B CBETE€ TEOPUH
ANEKTPOIUTUUECKON JTUCCOLMALIUH. Ocobennoctu B3aUMOJICHCTBUS
KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCJIOT ¢ MeTaiaMu. OCHOBHBIE CITOCOOBI
MOTYYEHHUS KACIIOTHI.

Ochnosanusa u ux ceoiicmea. OCHOBaHUS KaK JJICKTPOJHTHI, UX KIAacCH(HUKAIUS TIO
pa3UYHBIM NpU3HAKAM. XHWMHUYECKHE CBOWCTBA OCHOBAHWW B CBETE€ TEOPHUU
3JIEKTPOJIMTHYECKON Auccounanuu. Pa3iioxeHnne HepacTBOPUMBIX B BOJIE OCHOBAaHMM.
OcCHOBHBIE CTTIOCOOBI MOJYYCHUSI OCHOBAHUM.

Coau u ux ceoiicmea. Conu Kak 3MeKTpoauThl. Conv CpeHne, KUCIIbIE U OCHOBHBIE.
XUMHYECKA CBOWCTBA COJIEM B CBETE TEOPHUM ODJIIEKTPOJIUTHYECKOW TUCCOLMALINH.
CnocoObI oJy4eHus CoJIeH.

IM'uaponus coneit. Okcuowt u ux ceoticmea. ConeoOpa3yoIre U HECOIe00pa3yrolre
okcusibl. OcHOBHBIE, aM(OTEpHbIE M KUCIOTHBIE OKCHIbI. 3aBUCUMOCTH XapakTepa



OKCHJAa OT CTENEHU OKHUCIEHHUS OOpa3yrolIero €ro Merauia. XMMHYECKHE CBOWCTBA
okcuaoB. [lomydeHrne OKCUIoB.

Hemoncmpayuu. B3auMoaencTBre a30THOW M KOHUIEHTPUPOBAHHOM CEPHOU KHCIIOT C
metaiamu. ['openne gocdopa u pacTBopeHHe NMpoIyKTa ropeHus B Boje. [lonyuenue
U cBoiicTBa amdoTepHoro ruapokcuaa. HeoOpaTtumelili ruponn3 Kapouma KaJblusl.
OOpatuMblii THAPOIIU3 COJIEH PA3TUUYHOTO THUIIA.

Jlabopamopnvie onvimer. VcnibiTaHue  pacTBOPOB  KHCIOT  HMHIUKATOpPaMH.
B3auMozeiicTBue MeTamioB ¢ KHUcIOTaMu. BzaumojnelcTBHe KHUCIOT C OKCHUIAMU
MeTa/ioB. B3aumonelicTBUe KHUCIOT C OCHOBaHUSMU. B3ammopeicTBHE KHUCIOT C
COJISIMH.

HcnbiTanue pacTBOpOB IIENOYEW HMHAMKATOpaMu. B3ammopnencrBue mienoden ¢
coyisiMH. Pa3znokeHne HepacTBOPUMBIX OCHOBAaHUM.

B3aumogeiicTBue conerd ¢ MeTauiaMd. B3anmMoaencTBUE COJIEM Jpyr C JIPYyroM.
['maponu3 coneln pa3IMyHOrO THIIA.

Ilpogpunvnvie u npogheccuonanvno-3Hayumole 1emenmasl cooeprycanus. 1lpaBuna
pazOaBieHuss  cepHOM  KHUCJIOTHL.  VMcmonb3oBaHwe  CEepHOM  KUCIOTHI B
MPOMBINUIEHHOCTU. EfKue menouun, ux uCnoib30BaHUe B MPOMBILIIEHHOCTH [ ameHas
U HeraiieHas W3BECTb, UX IPUMEHEHHE B CTpPOUTEIbCTBE. lmrmc u anedacrp,
TMIICOBaHUE.

ITonstue o pH pactBopa. KucnotHasi, menoyHas, HEUTpaJibHAsl CPebl PAaCTBOPOB.

1.6. XuMuuyecKkne peaknuu

Knaccugpukayusa xumuueckux peaxyuii. Peakiuym COEOUHEHUS, PaA3JI0KCHMUS,
3amemnienusi, oOMeHa. Kartamutuueckue peakimu. OOpaTUMble W HEOOpaTUMBbIE
peakuuu. ['OMOreHHBIE UM  TE€TEPOrE€HHbIE  pEaKUHMH. ODK30TEPMUYECKHUE U
SHAOTEPMUYECKHE  peakuuu.  TemnoBod  3PQPeKT  XUMHYECKHMX  pEaKIuil.
Tepmoxumuyeckrue ypaBHEHHUS.

Okucnumenvno-eoccmanogumenvhole peakyuu. CteneHb okucieHus. OKUCTUTEND
U BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKHUCIEHHE. MeTon 3JIeKTpOHHOTo OanaHca
JUTSL COCTaBJICHUSI YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
Cxkopocmv xumuueckux peaxyuii. 1IoHITHE O CKOPOCTH XWMHYECKHX PEAKIHl.
3aBUCHUMOCTh CKOPOCTHM XMMHUYECKHX PEAKLMHA OT Pa3lu4HbIX (PAKTOPOB: MPHUPOJIBI
pearupyromux — BEUIECTB, WX  KOHUEHTPALMH, TEMIEpPaTypbl, IOBEPXHOCTH
CONPUKOCHOBEHHMSI M HCIIOJIb30BAHMSI KaTAIN3aTOPOB.

Oopamumocmv xumuueckux peakuuti. OOpaTUMbIe M HEOOpATHUMBIC pEaKIUU.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

Jemoncmpayuu. Ilpumepsl HeoOpaTHUMBIX peakIHil, UAYIIMX C 00pa3oBaHUEM
ocajika, ra3a Wid BOJbl. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT MPUPOJIbI Pearupyronmx
BellecTB. B3anmoeicTBre pacTBOPOB CEPHOM KUCIOTHI C PACTBOPAMM THOCYJb(aTa
HaTpUsl PA3IMYHON KOHUEHTpAllMKM | TeMmmeparypbl. Mojienb KHIISIIIEro Closl.
3aBUCUMOCTh CKOPOCTM XMMHYECKOM peakluu OT MPUCYTCTBUSA KaTajlu3aTopa Ha
pUMepe paslioKeHUe MEepOKCHla BOJOPOJA C IMOMOINBIO JMOKCHAA MapraHia H
Kataynasbl. Mozenpb anekTpoin3epa. Moaenb 3JIeKTPOJIM3HON BAHHBI IS MOJTYYEHUS
aNnroMuHUA. Mo/ieslb KOJIOHHBI CUHTE3a aMMHAaKa.



Jlabopamopnvie onvimoel. Peakius 3aMelIeHUs] MEJIN JKEJIe30M B PAaCTBOPE MEIHOTO
Kyrnopoca. Peakiuu, uaymue ¢ 00Opa3oBaHHUEM OCaJIKa, ra3a WU BOAbL. 3aBUCUMOCTb
CKOPOCTH B3aUMOJICUCTBUS COJSHOM KHCIOTBI € METalIaMd OT HUX IPUPOJIBI.
3aBUCUMOCTh CKOpPOCTH B3aUMOJICHCTBUSl LMHKA C COJIIHOM KHUCJIOTOM OT ee
KOHIIEHTpAIMU. 3aBUCUMOCTb CKOpPOCTH B3auMozeiicTBusi okcuaa meau (II) ¢ cepHoii
KHCJIOTOM OT TeMIIEpaTyphl.

Ilpoghunvuvie u npogeccuonanvno-3nauumole 31emenmosl cooeprycanus. llonstue
00 AIEKTPOJIN3E. DIeKTpoun3 PacIlJIaBOB. DNeKTpoau3 PacTBOPOB.
DJIEKTPOJUTUYECKOE  MOJiydueHue  amoMuHusA.  [IpakTuueckoe  NMpUMEHEHUE
anekTponusa. [anbBaHomnactuka. [anbBaHocTerus. PadunupoBaHue UBETHBIX
METaJIOB.

Karamu3z.  T'omorenHsle ¥ TeTeporeHHble  KaTanu3aropsl.  [IpoMOTOpBLI.
Karanutnueckue syp1. UTHTrHOUTOPEI.

[TpousBoACTBO aMMHaKa: ChIphE, amnnapaTypa, HayuyHble TPUHIIUIIBI.

1.7. MeTajuiibl 1 HEeMeTAJIbI

Memannsi. OCOOCHHOCTH CTPOEHHSI aTOMOB U KpHUCTALIOB. DU3HUYECKUE CBOMCTBA
MerayuioB. Kiiaccuukanus MeTalsioB NO pa3iMYHbIM MpHU3HAKAM. XHUMHYECKUE
CBOWCTBA  METAUIOB.  OJJEKTPOXUMHUYECKUH  PSAJ  HANpsDKEHW — METaJUIoB.
Meramnorepmus.

O6mume coco6sl mosryueHus: MeramuioB. [lousitue o metammypruu. [lupomeramnyprus,
TUAPOMETAILTYPTHUS U 3JIeKTpoMeTautyprusi. CIuiaBbl YEpHBIE U [IBETHBIEC.
Hememannpr. OcOOEHHOCTH CTpOeHUs aToMoB. HemeTamnel — MmpocThie BeLIECTBA.
3aBUCHUMOCTh CBOMCTB TaJOT€HOB OT HMX IMOJOXKEHUS B NEPUOJMYECKON CHUCTEME.
OxuCIUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX
MOJIOKEHUS B PSAAY JIEKTPOOTPULIATEILHOCTH.
Jemoncmpayuu. Konnexuuss MetamuioB. BzauMoaelncTBiue METAIIIOB ¢ HEMETaIaMuy
(>kenme3a, IMHKAa W aTIOMHHHUS C CEpOM, aJIOMHHHS C HOJOM, CYpbMBbI C XJIOpPOM,
rOpeHue xeles3a B xjope). ['openne MeTaiioB. AJTIOMUHOTEPMUSL.

Komnekmuss HemetamioB. [openue HemeTtaiwioB (cepbl, ¢ocdopa, yra  yris).
BriTecHeHre MeHee aKTHBHBIX TaJIOTEHOB M3 PACTBOPOB MX COJICH 00Jiee aKTUBHBIMU
rajoreHamH.

Mojenp MPOMBILUIIEHHOW YCTAHOBKH JUIsl NMPOU3BOJICTBA CEPHOM KHCIOTHL. Moneinb
nmeyn  Jyg oOkura  u3BecTHsAKa.  Koieknuu — OpOAyKIUH — CHUIIMKATHOM
MIPOMBINIUICHHOCTH (CTeKa, Gpapdopa, dasHca, IeMeHTa Pa3IMIHbIX MapoK U Jp.)
Jlabopamopnvie onvtmoi. 3akanka 1 OTIycK craau. O3HaKOMIIEHHE CO CTPYKTypamu
ceporo u Oenoro uyryHa. PacosnaBanue pyJ xesnesa.

Ilpakmuueckue 3anamus:

[Tonyuyenue, cobupanue 1 pacro3HaBaHUE ra3oB.

Pemenue AKCTIEPUMEHTAIbHBIX 3azay.
Ilpogunvnvie u npogheccuonanvno-3nauumole 31emenmal cooeprcanus. Kopposus
METaJUIOB: XMMUYECKAsl U JIEKTPOXUMHUYECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3UU OT
yCIOBHM Okpyxatoiei cpeabl. Kimaccudukanus Koppo3ud METAIJIOB MO Pa3IMYHbIM
npu3Hakam. CriocoObl 3aIUThl METAJUIOB OT KOPPO3HHU.



[Tpon3BOACTBO UyryHa U CTAJIH.

[Toryyenne HeMmeTauioB (PAKIMOHHOW TEPErOHKOW JKHIKOTO  BO3IyXa |
AIEKTPOIU30M PACTBOPOB MJIM PACILIIABOB AJIEKTPOJIUTOB.

CunukaTtHasi IpOMBIILIEHHOCTh. [[pOM3BOICTBO CEPHOM KHCIIOTHI.

2. Oprannyeckass XumMus

2.1. OcHOBHbIC TOHATHH OPraHMYECKOH XMMHHM U TeOpHA CTPOCHHS
OPraHUYeCcKuX CoeUuHeHHI

Ilpeomem opzanuueckoit xumuu. [IpuponHble, UCKYCCTBEHHBIE U CHUHTETUYECKHUE
oprannyeckue BeulectBa. CpaBHEHNE OPTAHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.
BanenTHOCTh. XMMHYECKOE CTPOEHUE KAK MOPSAOK COCTUHEHUSI aTOMOB B MOJIEKYJIbI
10 BaJIEHTHOCTH.

Teopusa cmpoenua opzanuveckux coeounenuit A.M. Bymneposa. OcCHOBHBIE
MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTpoeHus. M3omepus u m3zoMepbl. XUMHUYECKHUE
(bopMyJIbl U MOAEIH MOJIEKYJ B OPTrAaHUYECKOM XUMUMU.

Knaccugpukauyus opzanuueckux eeuwyecme. Kinaccudukanys BEWECTB MO CTPOEHUIO
YTJIEPOJIHOTO CKEJIeTa U HANMYMIO (DYHKIMOHAJIBHBIX Tpynn. ['OMOJIOrH U TOMOJIOTHS.
Hauana nomenknatypsr IUPAC.

Knaccugpukayus peaxkyuit ¢ opeanuueckou xumuu. Peakuyy IpUCOECIUHEHHUS
(TumpupoBaHUs, TaJOTEHUPOBAHUS, THAPOTAIIOTCHUPOBAHUA, TUApaTanun). Peakuuu
OTIIETJICHUS (IETUAPUPOBAHUS, AETUIPOTATIOTeHUPOBAHMS, IeTuapaTanuun). Peakuuu
3amenieHus. Peakiimm nzoMepusanuu.

Jemoncmpayuu. Mopaenn MOJIEKYJ TOMOJIOTOB M H30MEPOB  OpPraHMYECKHUX
coenunennii. KauectBeHHOE OOHApYKEHUE yTaepo/ia, BOJAOPO/IA U XJIopa B MOJIEKYJax
OPTraHUYECKUX COCAUHECHUMU.

Jlabopamopnsie onvimul. I3roTOBICHUE MOAEIEH MOJIEKYJ OPTaHUYECKUX BEILIECTB.
Ilpogunvnvie u npogheccuonanvno-3nauumole rnemenmot cooeprycanus. llonstue o
cyOcTtpaTte W peareHTe. PeakiMum OKHCIEHUS M BOCCTAaHOBIIEHHSI OpPraHUYECKUX
BenlecTB. CpaBHEHUE KIIACCU(PUKALMM COCIWHEHUN M KiIacCU(UKAIMU peakuuid B
HEOPTaHUYECKOM U OPTaHMYECKON XUMUHU.

2.2. YriieBoaOpOabI M UX NMPUPOJIHbIC HCTOYHUKH

Ankanpl. AnKaHbl: TOMOJIOTUYECKUH psii, M30MEPHUST M HOMEHKJIATypa AaJIKaHOB.
XVMHUUYECKHE CBOWCTBA aJKaHOB (MeTaHa, dTaHa): TOPEHUE, 3aMEIleHUE, PAa3JI0KEHHE,
neruapupoBanue. [IlpumeHeHune aakaHoB HA OCHOBE CBOMCTB.

Ankenvt. DTUIEH, €ro MOJy4YeHHE (JIECTUAPUPOBAHUEM HTaHa, ACMOJIMMEPHU3ALMEH
NONUATUIIEHAa). ['OMoNorMyeckuil  psii, HW30MEPHUST  HOMEHKIATypa  aJKEHOB.
XUMHYECKUE CBOMCTBA ITHJICHA: TOPEHHE, KaUeCTBEHHBIC peakinu (0OecIBeUMBaHUE
OpOMHOI BOJBI M pacTBOpa NMEpMaHTraHaTa Kajus), TUApATalus, MOJIUMEpPU3ALIUS.
[IpuMeHeHure FTHUIIeHa Ha OCHOBE CBOMCTB.

Juenwvt u xayuyku. IloHsATHEe O AUEHAX Kak YIJIEBOJOPOJAX C JABYMs JABOMHBIMU
cBsi3aMu. CompspKeHHBbIE AUEHBI. XMMHUUECKHE CBOMCTBA OyTanueHa-1,3 u u3omnpeHa:
oOecliBeunBaHUEe OpPOMHOM BOJBI M TOJMMEpHU3alMs B Kayuyku. HarypaibHblii u
CUHTETUYECKHE Kayuyku. Pesuna.



Ankunbl. AuetuneH. XUMUYECKHE CBOWCTBA alleTHIIEHA: TOpPEHHE, 00ECIIBEUHBAHHE
OpOMHOM BOJBI, MPUCOCAUHEHHM XJIOpOBoAOpoAa u ruapatanus. [IpumeHenue
allETUJICHA HA OCHOBE CBOMCTB. MEKKaccoBast N30MEPUS C aJKaIUCHAMMU.

Apenwl. benzon. XuMmuueckue CBOMCTBAa O€H30J1a: TOPEHHUE, PEAKIMHM 3aMEIICHUS
(ranorenupoBaHue, HUTpoBaHue). [I[pumeHeHre 6eH3051a Ha OCHOBE CBOWCTB.
Ilpupoonvie ucmounuku y2ne6000pooos. IIpuponHslil ra3: cocraB, IPUMEHEHUE B
Ka4yeCTBE TOIUINBA.

Hedts. CocraB u nepepadortka Hedtu. [Ieperonka Hedtu. HedrenpoaykTsl.
/emoncmpayuu. 1'opeHne MeTaHa, JTWICHA, aneruieHa. OTHOIIEHHWE MeETaHa,
ATUJICHA, alleTUIeHa W OEH30Jla K pacTBOpaM IE€pMaHraHaTa Kajl Kajaus U OpOMHOM
Boje. llomyuenne oTuneHa peakumed JgeruapaTald  dTaHONA, aleTWIeHa —
THIPOJIN30M KapOuaa Kanblivsa. PaznmoskeHue Kaydyka MpU HarpeBaHWU, MCIIBITAHHE
MPOJYKTOB pAa3JIOKEHUST Ha HenpenenabHocTh. Kosuieknuss o0pa3suoB HepTH U
He(drenponykroB. Komnekuns «KameHHBI yroib M NPOAYKLIHS KOKCOXHMMHYECKOTO
ITPOU3BOJICTBAY.

Jlabopamopnvie onvimpi. O3HaKOMJIEHHE C KOJUIEKIMEH 00pa3snoB HEPTH U
MPOJYKTOB €€ mnepepadoTku. O3HAKOMIIEHUE C KOJUIEKIMEH KaydyKOB M 0Opa3lamu
W3JI€NIUI U3 PE3UHBI.

Ilpogpunvnvie u npogpeccuonanvro-3nauumovie 3n1emenmut cooeprcanus. 11paBuio
B.B. MapkoBuukoBa. Knaccudukanust u HazHaueHue kayuykoB. Kmaccuduxanus u
Ha3Ha4YCHHE pe3rH. BynkaHu3anus Kaydyka.

[lomyueHue aneTwieHa MOUPOJIM30M MeTaHa M KapOUAHBIM crocoOoM. Peakuus
NOoJIMMEpU3alul  BUHHWIXJIOpUAa.  [lOMMBHHUIXJIOpDHI M €r0  IPUMEHEHUE.
Tpumepuzanus aneTuieHa B 0€H30171.

[lonsitTue 00  skcTpakuuu. BoccraHoBneHue  HUTpPOOEH30Ja B AHUIIMH.
I'omonoruueckuit psg apeHoB. Tosyon. Hutposanue tonyosa. Tporu.

OcHOBHBIEC HaMPABJICHUS MPOMBIIIUICHHON MepepadOTKH MPUPOTHOTO ra3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Ipouieccsl MPOMBIIUIEHHON MepepadOTKU HePTH: KpEKUHT, pupopMHUHT. OKTaHOBOE
YKCJI0 OEH3UHOB U LIETAHOBOE YHMCIIO TM3EJIbHOTO TOIUIMBA.

KokcoxuMuueckoe npon3BOACTBO U €T0 MPOIYKIIUS.

2.3. Kucsaopoacoaepxaniue opraHudeckue coeIMHeHust

Cnupmu. llonmydenue sTaHona OpOXKEHHEM TJIOKO3bl W THApATAllied JTUIICHA.
['uppokcunpHast rTpymnmna Kak — (yHkunoHanbHas. lloHATHe o  mpenenbHBIX
OJIHOATOMHBIX CIIUpTax. XMMHAYECKUE CBOMCTBA ATAHOJIA: B3aUMOJCHCTBUE C HATPUEM,
oOpa3oBaHHE MPOCTHIX U CIIOXKHBIX 3(UPOB, OKUCICHHE B aibaerui llpumeHeHue
ATaHOJa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYITPEKICHUE.
['nuuepuH Kak npeAcTaBUTENh MHOTOATOMHBIX crupToB. KadecTBeHHas peakiusi Ha
MHOT0aToOMHbI€ ciupThl. [I[puMeHeHne rimiepuHa.

@Denon. Gusznueckue U XUMUYECKUE CBOMCTBa PeHosa. B3anMHoe BIMSHUE aTOMOB B
MoJieKyJie (eHoJa: B3aMMOJCHCTBUE C THUAPOKCHIOM HATpUsi U a30THOM KHUCIOTOM.
[Ipumenenue eHona Ha OCHOBE CBOMCTB.



Anvoezuowt. Tlonstue 00 anmpaerugax. AnbJIeruinas rpynmna Kak (yHKIMOHAJIbHAs.
@opManpAerul MU €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOLIYIO KHUCIOTY,
BOCCTAQHOBJIEHHME B COOTBETCTBYHOUIMU crupT. [lomydyeHue anbaeruioB OKUCICHUEM
COOTBETCTBYIOIUX ciupToB. [Ipumenenue popmanpaeruaa Ha OCHOBE €ro CBOMCTB.
Kapoonoevie kucnomur. llonstue o kapOoHOBBIX kucioTax. KapOokcuiibHas rpymmna
Kak  (GyHKUHOHAIbHAs. ['OMOJNIOrMYECKUN  psii  MPEACNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. [loidyueHune KapOOHOBBIX KHCIOT OKHCJICHUEM ajlbJEeTH/IOB.
XYUMHUYECKHE CBOMCTBA YKCYCHOW KHCIOTHI: OOIIME CBOWCTBA C MHHEPAIbHBIMU
KUCIIOTaMU U peakuus drepudukanuu. [I[puMeHeHre yKCyCHOM KUCIOThI Ha OCHOBE
CBOMCTB. BrIcIIne xKUpHBIE KUCIOTHI HA MPUMEPE NAITBMUTUHOBOW U CTEAPUHOBOM.
Cnoarcnote r¢hupot u scupel. Ilonydenve cioxHbIX 3PUPOB peakiueit dTepurKainm.
Crnosxnble 2(GUpHI B MPUPOJIS, MX 3HaUYeHHE. [I[puMeHeHHEe CITOKHBIX 3(UPOB Ha OCHOBE
CBONCTB.

XKupsl kak cioxublie 3¢upsl. Knaccupukanus xupoB. XMMUYECKHE CBOMCTBA KUPOB:
TUAPOJU3 U TUAPUPOBAHUE KUJKUX KUPOB. [[puMeHeHue XkUpoB Ha OCHOBE CBOMCTB.
Mpbua.

Yeneeoowvt. Yrneronwl, ux kiaccudukainus: MoOHOcaxapuabl (TJIr0K03a, (QpPyKTO3a),
Jucaxapusl (caxapo3a) u moJiucaxapu bl (Kpaxmal U IeJUTI0103a).

['moko3a — BeIIeCTBO C JBOWCTBEHHOW (DYHKIIMEW — aybIeTUAOCIUPT. XUMHUUYECKUE
CBOMCTBA TJIFOKO3bI: OKUCJICHUE B TJIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHHE B COpPOUT,
cnupToBoe OpoxeHue. [I[puMeHenne riroko3sl HA OCHOBE CBOMCTB.

3HavueHUE YIJIEBOJOB B JKMBOM MPUPOJIE U B )KU3HU 4desoBeka. [[oHsATHE O peakiusax
NOJIMKOHJIGHCAlMA M THUJIIpOJiM3a Ha NpHUMepe B3aWMOIIpeBpalleHui: riroko3a [|[]
MO CaXapui.

Jemoncmpayuu. OxucieHue cnupta B anbjaeruj. KauecTBeHHbIE peakIuu Ha
MHOT0aTOMHBIE CIUPTHL. PacTBOpUMOCTh (heHoJIa B BOJI€ MPU OOBIYHON TeMrepaType
U nipu HarpeBanuu. KauectBeHHbIe peakinu Ha (eHom. Peakius cepeOpsiHOTO 3epKaia
aNbJETUI0B U TIIIOKO3bl. OKUCIIEHHE ANIbJIETUIOB U TJIFOKO3bl B KMCJIOTY C MOMOIIbIO
ruapokcuga menu (II). KauectBennas peakumst Ha kpaxmain. Komnekuus 3pupHbIX
Macell.

Jlabopamopnsie onvimel. PacTBOpeHHE TIUIIEPMHA B BOJE WU B3aUMMOJCUCTBUE C
ruapokcunom Menu (II). CoiicTBa yKCYyCHOW KHCJIOTBHI, OOIME CO CBOMCTBAMU
MUHEPAIbHBIX KHUCJOT. J[0Ka3aTelbCTBO HEMPENEIBbHOTO XapaKTepa >KUAKOTO KHpA.
B3aumoneiictBue rioko3bl U caxaposbl ¢ rugapokcunoM Menu (II). KauectBennas
peakius Ha Kpaxmail.



Ilpogunvnvie u  npogheccuonanvno-3nauumvie  IJ1EMEHMbL  COOEPIHCAHUAL.
MeTwiioBbIld CIIUPT M €Tr0  HUCIIOJIb30BAHME B KAYECTBE XUMHUYECKOTO CBIPHS.
TokcuuHOCTH METaHOJIAa M MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ HHUM.
OTUJICHTJIUKOJIb M €ro MNpUMEHEHHE. TOKCHYHOCTh JTWICHIJMKOIS M IpaBuia
TEXHUKH 0€301MaCHOCTH MpU paboTe ¢ HUM.

[Tonyyenue deHona U3 MPoAYKTOB KOKCOXUMHUYECKOTO MPOU3BOJICTBA U U3 OEH3071a.
[Tonmukonnencauust popmanpaeruaa ¢ Gperosom B dheHonoGopManbIeTUIHYIO CMOITY.
Auneranbaerun. llonsTue o keToHax H mpumepe aneroHa. lIpuMeHeHuwe aneToHa B
TEXHUKE U MTPOMBIILICHHOCTH.

Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT (I1aBesieBasi KHUCJIOTAa Kak JABYXOCHOBHas,
aKpHJIOBasi KUCJIOTa KakK HelpeaeabHasi, OeH30iHas KUCIIOTa KaK apoMaTHIecKasi).
[InenkoobOpa3ytonue wmacia. 3aMeHa >KUPOB B TEXHUKE HEMHILEBBIM CBHIPHEM.
CuHTEeTHYECKUE MOIOIIUE CPEJICTBA.

MonouHokuciaoe OpokeHue TIoK0o3bl. Kuciomomnounsie npoaykThl. CuiocoBaHUE
kopMoB. HutpoBanue nemntono3sl. [lupokcunus.

2.4. Azorcoaep:xamue opranndeckue coequneHus. Ioaumepst

Amunwt. Ilonatne 00 amuHax. AnudaTHyecKue aMHHbI, MX KIACCH(PUKALUS H
HOMEHKJIaTypa. AHWIIMH, KaK OpraHuyeckoe ocHoBaHue. [lonydeHue aHwiIMHA W3
HUTpoOeH3o1a. [I[puMeHeHe aHnIMHa Ha OCHOBE CBOMCTB.

Amunokucnomsl.  AMUHOKHCIOTBI  KaKk  aM@oTepHble  JU(PYHKIHOHAJIbHbIE
OpraHUYeCKUE COCIMHEHMS. XMMHYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJCHCTBUE
CO IEJI0YaMH, KUCIIOTaMu U JIPYT ¢ ApyroM (peakius moaukoHaeHcaun). [lentuanas
CBA3b U NoJuIenTuasl. [[puMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. llepBuuHasi, BTOpUYHAsA, TPETUYHAA CTPYKTYphl O€IKOB. XUMHUYECKHE
CBOMCTBa O€JIKOB: TOpE€HHE, JAeHaTypauus, THUIPOJU3, UBETHbIE pEaKIUH.
buonornueckue QpyHKIIMU OETKOB.

IHonumepwr. benku u noaucaxapuasl Kak OMOMOIUMEPHI.

[InmacTmaccsl. [lonyuenune MOJIMMEPOB  pEAKLIHEN NOJIMMEPHU3ALNHT 51
MMOJUKOHJCHCAIMK.  TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIE  IIACTMACCHI.
[IpencraButenu miacTMmace.

Bonokna, ux xnaccuduxanus. [lomydenune BoOjoKOH. OTaenbHBIE MpPeICTaBUTEIN
XUMHUYECKUX BOJIOKOH.

Hemoncmpayuu. B3anmojeicTBue aMMuaka W aHWIMHA C COJITHOM KHUCIIOTOM.
Peakmusi anmnmnaa ¢ 6poMHON BOmOM. Jloka3aTenbCTBO HAMWYUS (PYHKITMOHATBHBIX
rpynn B pacTBOpax aMHHOKHCIOT. PactBopeHue u ocaxieHue OenkoB. L[BeTHbie
peakimu 0eaKoB. ['opeHre NTHYbETo Mmepa U MIePCTIHON HUTH.

Jlabopamopnwie onvimoi. PacTBopeHue OenkoB B Bojae. OOHapykeHHE OCIKOB B
MOJIOKE M B MsCHOM OynboHe. JleHaTypauus pacTBopa Oeika KypHHOTrO sifia
CIIUPTOM, PACTBOPAMHU COJIEW TSKENBIX METAJUIOB U NIPU HarpeBaHuu. Ilpakmuueckue
3aHAMUA:

Pemenne  sKCliepUMEHTAJIBHBIX  3aJad  HAa  UJACHTU(UKAIUIO  OPraHUYECKHX
COEIMHEHUM.

Pacno3naBaHue miacTMacc U BOJIOKOH.



Ilpogpunvnvie u  npogheccuonanvno-3nauumoie  INemMeHmvl  COOEPHCAHUA.
AMUHOKanpoHoBasi kucioTa. KampoH kak MpencTaBUTENb MOJUAMUIHBIX BOJOKOH.
Hcnonp3oBanue ruaposn3a OENKOB B MPOMBIIUIEHHOCTH. [lonmuBUHMIXIIOpU,
nonuteTpadropaTuiien  (tediioH). denonodopmanpAeTUAHBIE  IIACTMACCHI.
Hemmynoua. [IpombIieHHOE MPOU3BOACTBO XUMHUUECKUX BOJIOKOH.

IIpuMmepHbIe TeMbI pepepaToB (JOKJIAA0B), HHANBHAYAJIbHBIX POEKTOB
] bBUOTEXHOJIOTHS ¥ TeHHAasi MHXXEeHepUsl — TeXHoIorun XXI Beka.

[1  HanoTexHoyiorusi Kak IPUOPUTETHOE HANPABJICHHE pPAa3BUTUA HAYKH H
npou3sBojicTBa B Poccniickon Penepanun.

1 CoBpeMeHHbIe MeTOABI 00€33apaKMBaHUS BOJIBI.

[] AnnoTpomnusi MeTajjioB.

] XKuznb u aesrenbHocTs .M. Menneneena.

] «IlepromuueckoMy 3aKOHY OyyIee He TPO3UT Pa3pyIICHUEM. ...

[ Cuntes 114-ro anemenTa — TpuyM@ poCCUNUCKHUX (PU3UKOB-SIEPIIUKOB.

] 30TOmBI BOHOpOAA.

[ Vcnonb3oBaHKe paiiOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIIAX.

[} PeHTreHOBCKOE M3JIyUeHHe U ero UCMOJb30BaHHe B TEXHUKE U MEeIULIMHE.
[] IIna3zma — 4eTBEPTOE COCTOSIHHE BEIIECTBA.

] AMop¢HBIe BelecTBa B IpUpoe, TEXHUKE, ObITY.

[1 OxpaHa OKpy’Karolllel cpeabl OT XUMHUYECKOro 3arps3HeHus. KomuwdecTBeHHBIE
XapaKTEPUCTHKU 3arpsI3HEHUS OKPYKAIOIIEH Cpeibl.

[J IlpumeneHue TBepAOro U razoobdpasHoro okcuaa yriepozaa (IV).
[} 3ammTa 030HOBOTO IKpaHa OT XUMHUUYECKOTO 3arps3HCHUS.

[l TI'pybomucriepcHble CHCTEMBI, HX KilacCHGHKAIMs W HWCIOJb30BaHHWE B
poeCCUOHATILHOM ESITEIIbHOCTH.

[J KocmeTnueckue reiu.

] IlpuMeHeHHe CYCEH3U U SMYJIBCUI B CTPOUTENLCTBE.

] MuHepalbl ¥ TOpHbIE TOPOJIbl KaK OCHOBA JTUTOCGHEPHI.

[J PacTBOpBI BOKpYT Hac. Tumnel pacTBOPOB.

[J Boza kak peareHT 1 Kak cpea JJisi XAMHYEeCKOro mpolecca.
[ XKuznb u gestenbHocTh C. Appennyca.

0 BKJ'IaI[ OTCUHCCTBCHHLIX YYCHLIX B PAa3BHTUC TCOPHHU BHCKTpOHHTquCKOﬁ
Jucconuarnmnmn
0 yCTpaHeHI/Ie JKECTKOCTU BOABI HA ITPOMBIIIIJICHHBIX ITPCAIIPUATHAX.

Cepnas kucioTa — «xj1e0 XMMHUYECKON MPOMBIIUIEHHOCTH.

1 Ucnonb30BaHre MUHEPATbHBIX KUCJIOT Ha MPEANPUSTHSIX PA3IUUHOTO MPOPUIIS.
[J OKcuabl U COJIM KaK CTPOUTEIbHbIE MaTepUaJIbl.

] YUcTopus rumca.



[J TToBapeHHast cOJIb KaK XUMHUYECKOE ChIPbE.

] MHoronukuii kapOoOHaT KajbIUsi: B IPUPOJIE, B TPOMBIIIUICHHOCTH, B OBITY.
) Peakuuu ropeHust Ha NpOU3BOACTBE U B OBITY

] BupTyanbHO€ MOIEIMPOBAHNE XUMUYECKHUX ITPOLECCOB.

[] DIeKTpoan3 pacTBOPOB 3JIEKTPOIUTOB.

[ D1eKTpoan3 paciljiaBOB 3JIEKTPOJIUTOB.

[ TlpakTuueckoe MpPUMEHEHHUE JJIEKTPONIM3a: paduHUpPOBaHME, TaIbBAHOIUIACTHKA,
raJIbBaHOCTETU.

] VcTopusi mostyuyeHus U MPOU3BOJICTBA aJTIOMUHUS.
[ DAeKTpoAUTHYECKOEe MOJyUeHe U paQuHUPOBAHKUE MEIN.
(] 7)Kusnb u aesarenbHocThb [, JIPBH.

[J Ponp MeTaJioB B HCTOPHUM YE€JI0BEUECKON IUBUJIM3ALINY.

Uctopust oteyecTBeHHOW 4epHOM MeTauryprud. COBPEMEHHOE METAJUIYPrUYECKOe
ITPOU3BOJICTBO.

[J Wcropusi OT€UECTBEHHOW LBETHOW MeTa/ulypruu. Poib MeTaqioB U CIJIaBOB B
Hay4YHO-TEXHUYECKOM ITpOrpecce.

[ Koppo3sust MeTaijioB U ciocoObl 3alllUThl OT KOPPO3UHU.
] HepTHBIE 1k OJaropoHbIC Ta3bl.

] Poxxparoniyue cojau — raJIOTCHBI.

] McTopus MIBEICKOW CTHYKH.

] UcTopus
BO3HUKHOBEHHUS U PAa3BUTHSI OPraHUYECKOW XUMUH.

[J XKuzub u gesitenibHOCTE A.M. byTieposa.
] Butanusm u ero kpax.

] PoJib 0OTeUeCTBEHHBIX YUYCHLIX B CTAHOBJICHUU U PA3BUTHU MI/IpOBOfI OpFaHH‘{eCKOﬁ
XHUMHU.

] CoBpeMeHHbI€ NMPEeJICTaBICHUS O TEOPUU XUMHUECKOT'O CTPOEHUSI.
[J DKonoruveckne acreKThl UCMOJIb30BaHUsl YTIIE€BOIOPOIHOTO ChIPHSI.

[J DKOHOMHUYECKHE aCMEKThl MEXIYHAPOJHOIO COTPYIHUYECTBA MO HUCIOJIb30BAHUIO
YTJIEBOJIOPOJAHOTO CHIPHSI.

[J Hctopust OTKpBITHS M Pa3paOOTKH Tra30BbIX M HEPTSHBIX MECTOPOXKICHUN B
Poccuiickon denepanum.

] Xumust yrieBogopOIHOTO ChIphs U MOsi OynyIiasi mpodeccus.

] YrieBogopoaHOe TOIIMBO, €r0 BUIbl U HA3HAUYEHUE.

] CUHTeTHYeCKHEe KayuyKH: UCTOPHS, MHOT0OOpa3ue U NepCreKTURHI.

] Pe3snHOTEXHUYECKOE TPOU3BOACTBO U €0 POJIb B HAYUHO-TEXHUUECKOM MPOTrPECCE.
[J CBapouHO€ MPOU3BOACTBO U POJIb XUMHUU YIJIEBOJOPOIOB B HEMl.



[1[JHedTh 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXKyHApOIHOTO
COTPYJHUYECTBA.
TEMATHUYECKOE IINTAHUPOBAHHUE
Texnuueckuit npoghunv npoghpeccuonanvhozo oopazosanus
[Ipu peanusanuu conepkanusi o01eo0pa3oBaTebHON  yu4eOHOM  AMCIMIUIMHBIL
«Xumusi» B npexaenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHusi C TOJy4YeHHEM cpeaHero obOmero obpasoBanus  (IITTKPC)
MaKcHMaJibHas yuyeOHasi Harpy3ka o0y4arommxcs COCTaBIsueT:
no npodeccusim CIIO Texnudeckoro npoduiisi mpodeccHoHaILHOTO 00pa3oBaHUs —
172 gac. U3 Hux — aynuropHas (o0si3aTenbHas) Harpy3ka oOydarolIMXcs, BKIHOYas
7abopaToOpHbIE OMBITHI W TPAKTHYECKUE 3aHATHSA, — 115 wac.; BHeayauTOpHas
caMoOCTOATeNIbHasg paboTa CTyIeHTOB —57 yac.;

TemaTn4yeckuil JI1aH

Ne | HaumeHoBaHue KosauvecTBo 4acoB
n/n | pazaesia (TexHnuyeckuili mpoguJib)
Teopus | MPaKT. | KOHTP.p. | UToro | cpc | Bcero
4acoB
BBenenue 1 - - 1 - 1
1. OGmias u HEOpraHUYecKasi XUMHUSI. 66 39 |105
1 1.1. OcHoBHBIC 6 - - 6 5 |11
TTOHATHS U

3aKOHbI XUMHWU

2 1.2. [Tepuoguyeckwii | 5 - 1 6 5 11
3aKOH W MEepUOaUYECcKast
cucrema XUMHYECKUX
AJIEMEHTOB J.A.
MenpeneeBa u CTpoeHHUE
aToma.

3 1.3. CtpoeHnue BeriecTna. | 8 - - 8 7 15

4 1.4. Bogma. PactBopsl. |6 1 1 8 5 13
DNEeKTpOIUTHYECKAs
JACCOLMALINSL.

5 1.5. Knaccudukanus | 10 - - 10 5 15
HEOPraHUYECKUX
COeIMHEHUN u 170.¢
CBOMCTBA

6 1.6. Xumuueckue | 12 - - 12 5 17




peaKIuu.

7 1.7. Metauisbl. 13 2 1 16 7 23

2. Opranmnueckas
XUMHS

8 2.1. OcHOBHBIE IIOHATHSA | 5 - - 5 3 8
OpPraHUYEeCKON XWMHUHU H
TEOpHUst CTPOCHUSA
OPraHUYECKUX
COCIMHECHUI

9 |2.2. YraoeBomopoabl U ux | 14 - 1 15 5 20
MIPUPOJIHBIC HCTOYHUKHI

10 | 2.3. 15 - 1 16 6 |22
Kucnopoaconepxariue
OpraHUYeCKHe
CO€IMHEHHS

11 |2.4. A3sotcomepxkamue | 8 2 1 11 4 15
OpraHUYeCKue
coequuenus. [lommmepsl.

12 | JuddepenumpoBanspiii | - - 1 1 - 1
3ayer.

13 | Beero: 103 5 7 115 57 | 172

XAPAKTEPUCTHUKA OCHOBHBIX BHU/10B YUYEBHOH
JAEATEJIBHOCTU CTYAEHTOB

Cooepoicanue 0oyuenusn Xapaxkmepucmuka OCHOBHUBIX 6U0086
desamenvHocmu odyuarouiezoca (Ha yposHe
YyueoOHvIX Oelicmeuil)




Baxueiiue XUMHYECKHe
MOHATHSA

[J[1/laBaTh ompeneneHre W ONEPUPOBATH
CIENYIOIIMMHA XUMUYECKUMU TOHATUSAMU:
BEIIECTBO, XHMHMYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIBHBIE aTOMHas W
MOJIEKYJIIpHAs MAacChl, HWOH, aJUIOTPOIMS,
U30TOIIBI, XUMHUYECKas CBSI3b,
AIEKTPOOTPULIATEIIBHOCTD, BaJICHTHOCTb,
CTENIEHb OKHUCIICHHSI, MOJIb, MOJIIDHAsl Macca,
MOJISIPHBI O0OBEM Ta3000pa3HBIX BELIECTB,
BEILIECTBA MOJIEKYJISIPHOTO 51
HEMOJIEKYJIIPHOIO  CTPO€HHMs, PacTBOPBIL,
AIEKTPOJIUT 151 HEDIJIEKTPOJIUT,
ANEKTPOTUTHYECKAS JIVCCOLNALINS,
OKHCIIUTENIb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAaHOBJICHHUE, TEIUIOBOU addext
pEeakMM, CKOPOCTh XUMHUYECKOM pPEaKLUH,
KaTanus, XUMUYECKOE paBHOBECHE,
YIJIEPOAHBI  CKeNeT,  (YHKIMOHAJIbHAS
Ipynna, 30Mepusi 1 TOMOJIOTHSI

OcHoBHbIE 3aKOHbI XHMHUH

[J  @opmynupoBaTb 3aKOHbl COXPaHEHHUS
Macchbl BEIIECTB M TIOCTOSIHCTBA COCTaBa
BEILIECTB.

[J YcraHaBiauBaTh NPUUYUHHO-CIIEICTBEHHYIO
CBSI3b MEXKAY COJEPKAHUEM ITHX 3aKOHOB U
HalMCaHUEM  XUMHUYECKUX  (opmyn U
YPaBHEHHUM.

[] YcraHaBIMBaTh 3BOJIIOLIMOHHYIO
CYIIHOCTb MEHJEJIEEBCKOW M COBPEMEHHOU
(OpMYyJTUPOBOK  MEPUOAMYECKOTO  3aKOHA
JI.1. Menpaeneena.

[ OOBsICHATL ~ (PU3MYECKHH  CMBICH
CUMBOJIMKA  TIEPUOJUYECKON  TaOIUIIBI
xumuueckux ajieMeHToB .M. MenneneeBa
(HOMEpOB »JIEMEHTa, IMEepPUOJa, TPYIIIbI) U
yCTaHABIMBATh  MPUUYUHHO-CJIEACTBEHHYIO
CBSI3b  MEXKIYy CTPOGHHEM aroMa |
3aKOHOMEpPHOCTSIMM ~ U3MEHEHUSI  CBOWCTB
AJIEMEHTOB U 00pPa30BAHHBIX UMH BEIIECTB B
nepuoaax U rpynmax.

[J XapakTepu3oBaTh 3JIEMEHTbl MaJlbIX U
OOJIBIIIMX TEPUOJIOB TIO0 WX TMOJOKEHUIO B




nepuogndeckon cucreme J.M.Menneneesa

OcHoBHBIE TCOPUHA XUMHUHN

[JJYcranaBnuBaTh 3aBUCHMOCTb CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOECHUS aTOMOB
00pa3yroNUX UX XUMHUYECKUX JICMEHTOB.
[J[JXapakTepu3oBaTb Ba)XHEHIIHE TUIBI
XMMHUYECKUX CBSI3€ M OTHOCHTEILHOCTh
9TOM TUIOJIOTHH.

[ JOOBSICHATD 3aBUCUMOCTbH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUSA
KPUCTAJUIMYECKUX PELIETOK.
[1[1DopmynupoBaTh OCHOBHBIE MOJIOKEHHUS
TEOPUHU SIICKTPOJUTUUECKON AUCCOUHUALUN U
XapaKTEepu30BaTh B CBETE JATOW TEOPUHU
CBOMCTBaA OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX COCTUHEHUM.
[J[JDopmMynupoBaTb OCHOBHBIE IOJIOXKEHHUS
TEOpUU XUMHYECKOTO CTPOCHUS
OpPraHUYECKUX COCIMHCHUI 5
XapakTepU30BaTb B CBETE JTOW TEOPUU
CBOMCTBA OCHOBHBIX KJIACCOB OPraHHUYECKUX
COEINMHCHUH.

Baxueniue BeEllleCTBA
MaTepHuaJIbl

H

1 XapakTepu3oBaTh COCTaB, CTpPOCHHE,
CBOWCTBA, IIOJy4YEHUE W  IPUMEHEHUE
BakHenmmx MmetamioB ( [A u I A rpynm,
QIIOMUHUSA, JKelle3a, a B ECTECTBEHHO-
HAy4YHOM Tpodmie ¢  HEKOTopeiXx d-
AJIEMEHTOB) U UX COCIMHEHUM.

1 XapakTepu3oBaTb COCTaB, CTpPOCHHUE,
CBOMCTBA, IIOJYyYEHHWE W  I[PHUMEHEHHE
BaxHenmmx HemetamoB (VIII A, VIIA,
VIA rpynn, a Takxke azora u ¢ocdopa,
yriaepoja ¥ KpPEeMHHs, BOAOPOAA) M UX
COECIMHEHUM.

1 XapakTepu3oBaTh COCTaB, CTpPOCHHE,
CBOMCTBa, TMOJY4YEHWE U  MPUMEHEHHE
BAKHENIINX KJ1aCCOB YIJIE€BOIOPOI0B

(anKkaHOB, IIMKJIOAJIKAHOB, aJIKCHOB,
AJKMHOB, apEHOB) M MX HanOoJee 3HAYNMBIX
B HapOHOXO3SHCTBEHHOM IJIaHEe
MPEICTABUTEIIEH.

] B aHajOorMYHOM KITIOU€ XapaKTepPHU30BaTh




BAKHEUIINX IIPEACTABUTEIIEU IpYyrux
KJIaCCOB OPTraHUYEeCKUX COECIMHEHUU:
METaHOJ U ATaHOJI, CIIOKHBIC d(UPBI, KHUPHI,
MbLUTa,  ajapieruanl  (opmanpaerua U
areTaabJIerun), KETOHBI (arreTon),
KapOOHOBBIE KHCJIOTHI (YKCyCHasl KHCIIOTa,
IS €CTEeCTBEHHO-HAYYHOTO npodus
MpEACTABUTENIEH JPYyTHX KJIacCOB KHCIOT),
MOHOcaxapuabl  (TJII0K03a),  JHUcaxapuIbl
(caxaposa), mnonucaxapuiel (Kpaxmaia H
LEJUII0NI03a),  AQHWIWH,  aMHHOKHCJIOTHI,
OCJIKM, WCKYCCTBEHHBIE W CHHTCTHYCCKHE
BOJIOKHA, KayJyKH, TIACTMACCHI

XVMMHYECKHUHA A3BIK 1 CHMBOJIMKA

[ UcnonszoBath B yueOHOM 51
npodeccruoHanbHOM NEATEIBHOCTH
XUMHUYECKUE TEPMUHBI U CUMBOJIUKY.

[J  HaszpiBaTh H3y4Y€HHbIE BeELIECTBA IO
TPUBHUAJIBHOU WIIA MEKIYHAPOIHOU
HOMEHKJIATYpE M OTpa)karb COCTAB J3THUX
COCMHEHUHA C IIOMOILIBK) XUMHYECKHUX
bopmyi.

[J OtpaxkaTb XUMHYECKHE TMPOIECCHl C
MTOMOIIBI0 YPABHEHUI XUMUYECKON PEAKIIUU

XuMHUYecKue peakuuu

(1 OOBSACHATH CYIIHOCTh XHUMHYECKUX
MPOIIECCOB. Knaccudummposatsb
XUMUYECKUE peaklud 10  Pa3IuYHbIM
IpU3HAaKaM: YHUCIYy U COCTaBy NMPOAYKTOB H

peareHToB, TEIJIOBOMY s dexry,
HaIpPaBJICHUIO, daze, HaJIMYUIO
KaTanu3aropa, U3MEHEHHIO CTeTeHen
OKHUCJICHUS DJIEMEHTOB, o0pa3zyronmx
BEIIIECTBA.

(] VYcraHaBnuBaTh NpPHU3HAKH OOLIEro Hu
pPa3IMYHOIO B TUIOJOTUM pPEAKIUU JUIA
HEOPraHU4YECKON U OPraHUYECKOU XUMUMU.

1 KnaccuduuupoBarb  BemectBa U
IIPOLECCHl € TOYKM 3pEHUS OKHUCIICHUS-
BoccTaHOBJIEHHs. (COCTaBIsATh ypaBHEHHUS
peaKuui ¢ MOMOIIBI0 METOJA 3JIEKTPOHHOIO
OanaHca.

[ OOBSCHUTb 3aBUCHUMOCTb CKOPOCTH




XUMHUYECKOM peaKuunn n ITOJIOXKCHMUA
XUMHUYCCKOI'O paBHOBCCHUA OT

pa3IuyYHbIX (PAaKTOPOB

XuUMHYECKUI IKCIIEPUMEHT

BpINONHATE XMMHYECKUH 3KCHEPUMEHT B
MOJTHOM  COOTBETCTBMM C  MpaBUJIaMU
0e30I1aCHOCTH.

[J[JHaOnronath, GUKCUPOBATHh U ONHUCHIBATH
pe3yJbTaThl MPOBEJIEHHOTO SKCIIEPUMEHTA.

Xumnueckas uHpopMauus

[IpoBoauTh CaMOCTOSITEIIbHBIN IIOUCK
XUMHUYECKOU uHbopMaIuu c
HCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB
(HAYyYHO-TIOMYJIIPHBIX V3aHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNHurepHeTa);

] Jucnonp30BaTh KOMIIBIOTEPHBIE

TEXHOJIOTUU JJisi 00pabOTKHM | TMepenayu

XUMHAYECKOU uH(popMauu 151 ee
IPEICTaBIICHUs] B pa3IMYHbIX (hopma
Pacuersl 1o XUMHUYECKUM
(¢opmyiiam ¥ ypaBHEHUAM (] YcraHaBiuBaTh 3aBUCHUMOCTb MEXIY
Ka4eCTBEHHOMU U KOJINYECTBEHHOM
CTOPOHAaMH  XHMHYECKUX  OOBEKTOB U
IIPOLIECCOB.
[J  Pewarb  pacyeTHble  3a7a4yd IO
XUMUYECKUM
PopmysiaM ¥ ypaBHEHUSIM
IMpoduiabHoe "
Nnpo¢ecCHOHAITBHO 3HaunuMoe | [/ OOBSICHATH  XUMHYECKHE  SBICHHS,
coJepKaHue OPOUCXONSIIMEe B TMPUPOAE, OBITY U Ha

ITPOU3BOJICTBE.

[J Onpenensitb BO3MOXXHOCTH MNPOTEKAHUS
XUMUYECKUX TPEBpAlICHUN B Pa3IUUYHBIX
YCIOBHUSIX.

1 Cobmonath mnpaBuiia 3KOJOTHYECKH
rPAaMOTHOTO TIOBEACHUS B OKPYKAIOLIEH
cpene.




(1 OueHuBaTh BJIMSHUE XUMHYECKOTO
3arpsiI3HCHHS  OKpYXKalomed  cpembl  Ha
OpraHuU3M 4YeJIOBEKa W JPYrUe IKUBBIC
OpTaHHU3MBI.

] CoOmromath mpaBuia 0e30mMacHOro
oOpaieHusi ¢ TOPIOYMMH M TOKCHYHBIMU

BEILIECTBAMHU, 71a00paTOPHBIM
000py/TIOBaHUEM.
[] I'oToBUTH pacTBOpPEL 3aaHHOU

KOHLIEHTpAlMHU B OBITY ¥ Ha IPOU3BOJICTBE.

[l KpuTudecku OLeHMBATh J1OCTOBEPHOCTH
XUMUYECKON HMH(POPMALMK, IOCTyNarouel
U3 pa3HbIX HICTOYHUKOB

YYEBHO-METOJANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE TPOI'PAMMBI YYEFHOM JJUCIUTIIMHBI «XUMMUST»
OcBoeHne mporpaMmbl y9eOHON MUCIMIUIMHBI « XUMHES»» TPEIonaracT HaINdue B
podhecCUOHAIBHOM oOpazoBaTeNbHON OpraHu3aluu, pean3yronien
00pa3oBaTEIbHYIO MPOrPAMMY CPEIHETO O0Iero o0pa3oBaHus B Mpejeaax OCBOCHUS
OIIOIT CIIO na ©6a3e ocHOBHOro oOmero oOpa3oBaHusi, KaOMHETa XUMUHU C
naboparopueid U J1aOOPAaHTCKOM KOMHATOM, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecreunTh CBOOOHBIN MOCTYIT B IHTEpHET BO BpeMs y4eOHOTO 3aHATHUS U B TIEPUOJT
BHEYUYEOHOM JEATEIHHOCTH 00YUaIOIUXCSI.

[Tomemnienne kabuHeTa JODKHO  YIOBJIETBOPSATH  TPeOOBAaHUSM  CAaHUTApHO-
snuAeMuoNiornueckux mnpaBuwi W HopMmaTuBOB (CanlluH 2.4.2 No 178-02), u
OCHAIIIEHO TUIOBBIM 000PY/I0BAHHWEM, YKA3aHHBIM B HACTOSIINX TPEOOBAHUSX, B TOM
YUCJI€ CHEIUATN3UPOBAHHOM y4uyeOHOM MeOenbl0 U CpelacTBaMu  OOydeHws,
JOCTaTOYHBIMHU JIJ151 BBITIOJTHEHUSI TPEOOBAaHUI K YPOBHIO MTOATOTOBKH 00YYaIOIUXCS2.
B xabuHete MOKHO OBITH MYJIBTUMEIUMHOE 000pYI0BAHUE, TOCPEIACTBOM KOTOPOTO
YY4aCTHUKH 00pa30BaTeIbHOTO TpoIlecca MOTYyT MPOCMATPUBATH BH3YaJbHYIO
nH(}OPMAITHIO 110 XUMHH, CO3/1aBaTh MPE3CHTAINH, BUICOMaTePUAIbI U T.II.

B cocraB y4eOHO-METOMMYECKOTO M MaTEepPUATbHO-TEXHUYCCKOTO OCHAIICHUS
KaOWHETa XUMUU BXOJIAT:

[] MHOTO(YHKITHOHAJIbHBIN KOMITJIEKC MTPENo1aBaTes;

[ HaTypalibHBIe OOBEKTHI, MOACIH, IPUOOPHI U HAOOPHI JIJIsT TOCTAHOBKH

ACMOHCTPALIMOHHOI'O 1 YUCHHNYCCKOT'O OKCIICPUMCHTA,



[ meyaTHbIe U KPaHHO-3BYKOBBIC CPEICTBA OOyUCHHUS,;

[J cpencTBa HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;

] peakTuBsI;

[ mepedyHr OCHOBHOM U IOMOJHUTENLHON yUeOHOI TuTepaTyphl;
[} BcmoMoraTtesnbHOe 000pyI0BaHUE U UHCTPYKIIUH;

] OubnuoTeuHbiit hoH.

B Oubnuoteunsnii GoHa BXOAAT y4eOHUKH W y4EOHO-METOIUYECKUE KOMILIEKTHI
(YMK), pexkoMeHaoOBaHHbIE WJIM  JONYIICHHbIE  JJII  HUCIHOJIL30BAHUS B
podeCCHOHATTBHBIX 00pa3oBaTEIbHBIX OpraHu3alusiX, peanu3yronmx
o0pa3oBaTeNbHYI0 TPOrPaMMy CPEIHETO OOIIero 00pa30BaHUs B MPEACIax OCBOCHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOT'O 00IIIETO 0OPAa30BaHUS.

bubmuoreunbiit  (oHA MOXKET OBITh JOMOJHEH XUMHUYECKOW HSHIIUMKIIONEIUEH,
CIIpaBOYHUKAMU, KHUTAMU JJIsl YTCHUS 110 XUMUHU.

B mporecce ocBoeHHsi MpOTrpaMMbl y4E€OHOM JUCHUILTUHBI «XHUMHS» CTYIACHTHI
JOJKHBI MMETh BO3MOXKHOCTH JIOCTYINa K AJIEKTPOHHBIM Y4YEOHBIM MaTepuaiam Io
XUMHUHU, UMEIOIIMECS B CBOOOJHOM JOCTyne B cucreme WHTepHET (31eKTPOHHBIE
KHUTH, IPAKTUKYMBI, TECTHI, MaTepuaibl EI'D u ap.).
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Jna cmyoenmoes

la6puenssa  O.C. Xumuss a8 npodeccuid W CHEHUAIBHOCTEW  COLMAIBHO-
SKOHOMHUYECKOTO M TyMaHHTapHoro mnpoduiei: yueonuk / O.C. I'abpuensn, U.I.
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JIna npenooasamens

O6 oOpazoBanuu B Poccuiickoii ®Denepanuu. dDenepanbHblii 3akoH Poccuiickoit
®enepanuu ot 29 nexkabps 2012 r. Ne 273-03



denepanbHBI TOCYJAPCTBEHHBIN 00Pa30BaTENbHBIA CTAHAAPT CPEAHETO (IIOJHOTO)
oOmero oopazoBanus. YTB. [Ipukazom MunoOpHayku Poccum ot 17 mag 2012 r. Ne
413

IIpukaz MunoOpHayku Poccum ot 29 nekabpsa 2014 r. Ne 1645 « O BHeceHum
W3MEHEHUM B mpuKa3 MuHucTepcTBa oOpazoBaHusa U Hayku Poccuiickoit deaeparuu
or 17 mas 2012 r. No 413 «O06 ytBepxkJeHuu (enepaibHOr0 TOCyAapCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHAApTa CPpeHETro (MOJHOT0) 00IIIero 00pa30BaHUM.
Pexomenmanuu 1O OpraHu3aluu MOJY4YEHUS CpeAHEero ooOiero oOpa3oBaHUs B
npenenax OCBOEHHUS 00pa3oBaTENbHBIX MPOrPaMM CPEAHEr0 MPOGEeCcCHOHAIBHOIO
oOpa3oBaHuss Ha 0a3e OCHOBHOIO oOOIIEro oOpa3oBaHUs C y4eTOM TpeOOBaHUI
denepandbHBIX TOCYJIApPCTBEHHBIX O00pPa30BAaTENbHBIX CTAHAAPTOB U  IMOJy4aeMOil
npodeccud WM CHEHHMATbHOCTH CPETHET0 MPOQPECCHOHANIBHOTO O0O0pa30BaHUS
(muceMo JlemapTameHTa rocyJapCTBEHHOW MOJIMTUKHU B c(epe MOArOTOBKH padboyux
kanpoB u 110 MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

INabpuensa O.C. Xumus s npenogaBarenis: yueoOHo-meroandeckoe nocoodue / O.C.
INabpuensn, I'.I'. JIbicoBa. — M.: 2014

lNabpuensia O.C. u ap. Xumusa nis npodeccuii U CrenuaibHOCTe TEXHUYECKOTO
npoduist (3JEKTPOHHOE TIPHUIIOKESHHE )
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