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MOACHUTEJIBHAS 3AIINCKA
[IporpamMmma 0011€00pa3oBaTeIbHON YUEOHOW JUCHUILIMHBI «XHUMHs» IpeaHa3HaueHa
JUIsl U3yYEeHUsS XUMHUU B NMPOQECCHOHANBHBIX 00pa3zoBarenbHbIX opranuzanusx CIIO,
peam3yOmux 00pa3oBaTeIbHYI0 NPOrpaMMy CpeIHero oO0mero oOpa3oBaHUs B
npenenaax OCBOCHHsI OCHOBHOM mpodeccruoHanbHoi oOpa3oBarenbHoil mporpammel CITO
(OIIOIT CIIO) nHa ©6a3ze OCHOBHOrOo o0OImEero oOpa3oBaHUsI TIPU  MOATOTOBKE
KBUTU(DUIIMPOBAHHBIX PaO0OUMX, CITYKAIIKX, CTICIIUATUCTOB CPETHETO 3BEHA.
[Tporpamma pazpaborana Ha ocHOBe TpeboBanuit ®I'OC cpegHero obmiero oopazoBaHus,
NPEIBIBIIEMBIX K CTPYKType, COACPKAHUIO M pPe3yJbTaTaM OCBOCHHUS Y4YeOHOU
TUCIUIUIMHBL  «XUMUS», B COOTBETCTBUM ¢ PekoMeHIanusMu 10 oOpraHu3aluu
MOJIy4eHHsI CpefHero oOlmiero oOpa3oBaHUsl B Ipejesiax OCBOCHHUS 00pa30BaTENbHBIX
IpOrpaMM CpelHero mnpoecCHuoHaIbHOIO O00pa3oBaHUs HAa 0a3e OCHOBHOIO OOIIEro
00pa3oBaHus ¢ y4eToM TpeOoBaHUH (erepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U  TOJydyaeMoll  mpodeccud  WIM  CHEHUAIbHOCTH  CPETHETO
podeccronansHOr0 0OpazoBanus (MuchkMo JlernmaprameHTa rocy1apCTBEHHOM MOJUTHKHU B
cdepe noaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259), onobOpeHHo# pelieHueM (eneparbHOro y4eOHO-METOANYECKOTO OOBEIUHEHUS T10
obmemy o0pazoBaHuIo (MpoToKoa oT 28 uroHs 2016 1. Ne 2/16-3).
Coneprkanue porpaMMbl « XUMHEs HAIIPABJICHO Ha JIOCTHKCHHE CISAYIOIINX eJIei:
* hopMHUpOBaHHUE Yy O0YUYAIOIINXCS YMEHHS OIICHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
JUTSL KQKJIOTO YeJIOBEKa;
* (hopMupoBaHue y 00yHaAIOIIMXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMUU B
CO3JIaHMHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MUPA; YMEHUS OOBSICHSTH
OOBEKTHI M TMPOIECCHl OKPYXKAIOIIEH EeWCTBUTEIBHOCTH: MPHUPOIHOM, COLMAIBHOM,
KyJIbTYPHOM, TEXHUUECKON CPEeJIbl, — UCIONb3Ysl ISl ITOT0 XUMUYECKUE 3HAHUS;
* pa3BuTHE Yy OOYyYaIOIIUXCS YMEHUW pa3nuyaTh (aKTl W OIEHKH, CpPaBHUBATh
OIICHOYHBIC BBIBOJIBI, BUICTh UX CBSI3h C KPUTCPUSIMU OIICHOK U CBSI3b KPUTEPUEB C
OTPEIEICHHON CUCTEMOM IIEHHOCTEH, (OopMyIUpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;
* mproOpeTeHre 00y4JaroUMMUCS OIbITa PA3HOOOPA3HOM 1EeATEIbHOCTH, TIO3HAHUS
Y CaMOIIO3HAHHUS; KITFOYEBBIX HABBIKOB, HIMEIOIINX YHHUBEPCATHLHOE 3HAUCHHUE IS
Pa3NUYHBIX BUAOB JIEATEILHOCTH (HABBIKOB pEIICHUS MPOOJEeM, MPUHATHUS PpEUICHU,
MOWCKA, aHalIn3a U 00pabOTKN HHPOPMAITUU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHUH, COTPYTHUYIECTBA, 0€30MACHOTO OOpAIIEHHs C BEIIECTBAMU B
MOBCETHEBHOM JKU3HU).
B mporpammy BKIIIOUEHO cOZEpaHUE, HAllpaBiIeHHOE Ha (POPMUPOBAHUE y CTYIECHTOB
KOMITETCHIIMHA, HEOOXOMMMBIX i KadecTBeHHOro ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOTO 00IIero o0pa3oBaHUs C TMOJYYEHHEM CpPEIHEro oO0Iero oOpa3oBaHUS;
POrPaMMbl TOJTOTOBKHA KBaJTU(UIIMPOBAHHBIX Pab0YMX, CIyKAIIUX, MTPOrPaMMBbI
MOATOTOBKH crieruanucToB cpeanero 3seHa ( [ITICC3).
[Tporpamma MOKET HCTOIB30BATHCS IPYTUMU MPOPECCUOHATEHBIME 00pa30BaTEIbHBIMU
OpraHM3alMsAMH, PEATU3YIOMMMUA OO0pa30BaTEIbHYI0 MPOrpaMMy CpPEIHEro OOIIeTo
obpazoBanuss B mnpenenax ocBoeHus OIIOII CIIO na 06a3e OCHOBHOTO OOIIETO
obpazopanus( [ITICC3).
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OBIIAS XAPAKTEPUCTHUKA YUYEBHOM JJUCHOUIIJIMHBI «XUMMUSI»

XUMHS — 3TO HayKa O BEIIeCTBaX, UX COCTaBE U CTPOEHUH, CBOMCTBAX U MPEBPALICHUSIX,
3HAYEHUU XUMHUYECKHUX BEIIECTB, MAaTEepPHAIOB M TPOIECCOB B MPAKTHUYECKOU
JeSITEeIbHOCTHU YeJIOBEKa.

Conepxxanue 0011e00pa30BaTeIbHON YUEOHOW AUCIUIUIMHBI «XUMUS» HaMpaBJIeHO Ha
YCBOCHHE O0YYalOUIMMUCS OCHOBHBIX MOHSTHM, 3aKOHOB W TEOPUN XHMHUU; OBJIAJICHUE
YMEHUSAMU HaAOII0aTh XUMHUYECKUE SIBJICHUSA, MPOBOJUTH XUMHUYECKUNA HKCIEPUMEHT,
NPOU3BOANTH PACUYETHl HA OCHOBE XHWMHYECKHX (OpPMyNl BEIIECTB W YpaBHEHHU
XUMHUYECKUX PEAKIINH.

B npornecce nzyueHust XuMuu y 00y4aroumxcs pa3BUBalOTCs MO3HABATEIbHBIE HHTEPECHI
U UHTEJUIEKTyallbHblEe CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIILHOM HpUOOpETEeHHUs
3HAHUW TIO0 XUMHH B COOTBETCTBUM C BO3HHUKAIOUIMMH >KM3HEHHBIMH MpOOJIeMamu,
BOCIIUTHIBAECTCA OEpEeKHOE OTHOIICHHUS K MPUPOJE, MMOHMMaHUWE 3J0pOBOTO oOpasza
KHU3HU, HEOOXOTUMOCTH MPEAyNpPEKIACHUS SIBICHUM, HAHOCALIMX BpeXl 30pPOBbIO U
OKpYXaroUIeN cpele.

OHM oOCBaWBAarOT MPHEMBI TPAMOTHOTO, OE30MAaCHOTO WCIOJIB30BAHMS XHUMHYECKUX
BEIIECTB M MaTepUaAIOB, MPHMEHSEMBIX B OBITY, CEJIHCKOM XO3AWCTBE U Ha
MIPOU3BOJICTBE.

[Tpu cTpykTypupoBaHuM cofepKaHus 001meo0pa3oBaTeNbHON Y4eOHOW TUCIIUILTUHBI 15
npo¢eCCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3allui, peaan3yrIIux 00pa3oBaTeIbHYIO
nporpaMmy cpeaHero obmiero oopazosanus B npenenax ocsoenus OIIOIT CIIO na 6a3ze
OCHOBHOTO 00IIero o0pa3oBaHUs, YYMUThIBAJACh OOBEKTHBHAS pEalbHOCTh —
HeOONbIIOW O00bEM YacoB, OTIYNIEHHBIX HA UW3YYCHHE XUMHH U CTPEMJICHHE
MaKCHUMaJIbHO COOTBETCTBO-

BaTh HJIeAM pa3BUBaroliero ooyuenus. [loaromy TeopeTnueckue BOPOCHl MaKCUMAJIbHO
CMEILIEHbl K HAa4Yaly M3y4eHHUs AUCUMUIUIMHBI, C TEM YTOOBI MOCIEAYIOMUN (paKTHIeCKUn
MaTepHuall pacCMaTPUBAJICS HA OCHOBE U3yUYEHHBIX TEOPHUH.

Peanu3anus neayKTHBHOTO TOIX0Aa K U3YUYEHUIO XMMHH CIIOCOOCTBYET Pa3BUTHIO TAKHX
JIOTUYECKUX OTepaluii MBIIUICHHUSI, KaK aHallu3 U CUHTE3, 0000IIeHNe U KOHKPETU3allus,
CpPaBHEHHUE M aHAJIOTHs, CUCTEMAaTU3aUs U KIIACCU(PHUKALIS U Jp.

W3ydyenne xumMuu B NpO(ECCHOHATBHBIX  OOpa30BaTENbHBIX  OPraHU3ALUSX,
peanu3yrommx 00pa3oBaTeIbHYI0 NPOrpaMMy CpelHero oO0mero oOpa3oBaHUs B
npenenax ocBoenus OITOIT CITO na 6aze 0CHOBHOTO 00111er0 00pa3oBaHus, UMEET CBOU
O0COOCHHOCTH B 3aBUCUMOCTH OT NpOodmis NpodeccHoHaTbHOro 00pa3oBaHUs. ITO
BBIPAKAETCS B COJEP)KAaHUM OOYUYCHHsI, KOJTMUYECTBE YACOB, BBIICTSIEMBIX HA HM3YUCHHE
OT/ACIBbHBIX TEM TMPOrpaMMbl, TIYOMHE HX OCBOCHHUS OOYyYalIIMMHUCS, OO0BeMe U
XapakTepe MPaKTUYECKUX 3aHSATHH, BUAAX BHEAYJUTOPHOM CaMOCTOSITENbHOU pPabOThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CIIO u cneunansrocteit CI10
TEXHUYECKOro mnpoduis MpodeccuoHaIbHOr0 00pa30BaHMsl XUMHUS H3ydaercs Ooliee
yrayOJIeHHO Kak mpoduiibHas yuyeOHast AUCHUIUINHA.

Cremuduka W3ydeHHS XUMHUHM TPU OBJIAJECHUH NPOPECCHSIMH H CIEHUATBHOCTIMH
TEXHUYECKOro mpoduis oTpaxkeHa B Kaxaod TeMe pasnena «ConepkaHue ydyeOHOU
TUCIUIUTMHBD B pyOpuke «[IpodunbHbie U mpodeccuoHanbHO 3HAYMMbBIE SJIEMEHTHI
coJiepKaHus». DTOT KOMIIOHEHT peajlu3yercsi MpU MHIUBUAYAIBHON CaMOCTOSTENbHON
paboTte oOyuwaromuxcsa (HamucaHuud pedeparoB, MOATOTOBKE COOOIICHUM, 3allluTe
MPOEKTOB), B TMpolecce y4yeOHOW IesATENbHOCTH MOJ PYKOBOJCTBOM MpErojaaBaTess
(BBITMOJTHEHUH XUMHUYECKOTO JKCIEPUMEHTa —J1a00paTOPHBIX OMBITOB U MPAKTHUYECKUX
paboT, peleHUH MPAKTHKO-

OpPMEHTHPOBAHHBIX PACYETHBIX 3374 U T. 11.).



Jns ~ opraHu3anmuy  BHEAYJUTOPHOW  CaMOCTOSITENIBHOW  pabOThl  CTYICHTOB,
oiazaeBatomux mnpodeccusmu CIIO u cmeumanbHocTaMu CIIO  TexHMYECKOTO U
€CTECTBEHHO-HAay4YHOro Tmpoduieit mnpodeccuoHanbHOro 00pa3oBaHMsl, MPEACTABICH
NpUMEpHBIN NepeueHb pedepaToB (I0KIAI0B), MHANBUAYAIBHBIX MPOEKTOB. B mporecce
U3yYCHUS] XUMHUH BaXHO (QOpMHpOBaTh HWHGPOPMAIIMOHHYID  KOMIIETEHTHOCTh
oOyuvaromuxcs. [loaTomy mnpu opraHuzanuu CamMoCTOSATEIbHOW paboThl HEOOXOAMMO
aKIICHTUPOBATh BHUMaHWE OOydYarouuxcs Ha ToWcKe WHGOpPMAIMM B CPEICTBAX
maccMmenua, MHTepHere, y4eOHOW M CIENMANbHON JHTEpPaType C COOTBETCTBYIOIINM
oopMIIEHHEM U TIPEICTABICHUEM PE3YIbTATOB.

Nzyyenune oOuieoOpa3zoBaTebHON y4eOHON AMCHMIUTMHBI «XHUMHSD 3aBepIIaeTCs
NOJIBEZICHUEM UTOTrOB B (hopme audpepeHIupoBaHHOIO 3a4eTa WM SK3aMEHa B paMKax
IPOMEKYTOYHOM arTecTtalMu CTyAeHToB B mpouecce ocBoenus OIIOII CIIO ¢
noyryueHueM cpeaHero oomiero oopazoranus ( [TIICC3.)



1. MACHIOPT PABOYEN ITPOT'PAMMBI YYEBHOU JUCIATLTAHBI

«KXNMHAD»

1.1.001acTh NpUMEHEHHSI TPOTPAMMBI

PaGouas nporpamma y4eOHON AUCIUILTUHBI « XUMUS» MpeHA3HAYEHA
JUIA W3Y4YEeHHS XUMHHM B TpodeccHoHaldbHBIX 0oOpa3zoBaTenbHbIX opranuzanusax CIIO,
peanm3ylonmx 00pa30BaTENbHYI0 MPOrpaMMy CpenHero oOmiero oOpa3oBaHHsS B
npenenaax OCBOSHHsI OCHOBHOM mpodeccuoHanbHoi oOpa3oBarenbHoil mporpammel CI1O
(OIIOIT CIIO) Ha ©6a3e OCHOBHOrO OOIIEro o0Opa3oBaHUS TMPU TOJATOTOBKE
KBATM(UIIMPOBAHHBIX pabOuMX, CIIyXalluX, CHELHAIUCTOB CpPEAHEro 3BEHa IO
cnequanbHocTAM: 15.02.12  MoHTaxX, TeXHUYECKOE€ OOCIYyKMBAaHHE UM PEMOHT
HPOMBIIIICHHOTO 000pyJ0BaHus (TI0 OTPACIISIM)

Pabouast nmporpamma no JUCHMIUIUHE «XHUMUS» MOXKET ObITh UCIOJIb30BaHA B JAPYTUX
y4eOHBIX 3aBEJCHHUSIX CpPEOHEro MNpPO(EeCCHOHANIBHOTO O0pa30BaHUS TEXHUYECKOTO
npodwiIst. IS U3YYSHHS XUMHUH B IPOPECCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3aIUsIX
CIIO.

1.2. Mecro y4yeOHOH AMCHUILIMHBI B CTPYKTYpe OCHOBHO# mNpogeccHoHAILHOM
00pa3oBaTeJIbHON MPOrPaMMbI: MECTO YUYE€OHON AUCHUIUIUHBI «XUMHUS» — B COCTaBe
o0meoOpa3oBaTeNbHbBIX ~ YYEOHBIX  JTUCHUUIUIMH 1O  BbIOOpY, (GOpMUPYEMBIX U3
oOs3aTenbHbIX TpeaMeTHeix obnacteit ®I'OC cpeanero oOumiero o0pa3oBaHus, s
npodeccuit  CIIO wunmu  cnemmanbHocTeit  CIIO  cooTBercTBylomiero  mpoduis
npodeccuoHaTbHOTO0 00pa30BaHMS.

1.3. Hean 1 3a71aumn yueOHOH TMCHUIUINHBI — TPeOOBaHMS K Pe3yJbTATaAM OCBOEHMS
Y4eOHOM QM CIUIIUHBI:

OcBoeHue copepx aHusg y4eOHON MUCIHUIUTUHBI «XUMUS», 00CCIEUYUBACT JOCTUKECHHE
CTYJCHTaMH CIICAYIOIUX Pe3yJbTATOB:

* IUYHOCHHBIX:

—— YYBCTBO TOPJOCTH M YBaXEHHS K HCTOPUM U JOCTIKEHHUSM OTEYECTBEHHOMU
XUMHMYECKOM HAayKHd; XHUMHYECKM TIpaMOTHOE TMOBEACHHE B NPOPECCHOHAIBHOM
NEeSITETFHOCTH U B OBITY MU 0OpaImieHu ¢ XUMUIECKUMHU BEIIeCTBAMH, MaTepUaIaMU |
npoleccaMu;

—— FOTOBHOCTH K IPOIOJKEHUIO 00pa30BaHus U MOBBIICHHS KBAIN(UKALUN B U3-
OpaHHO# podecCHOHATTEHON NeSTENFHOCTH M 0ObEKTUBHOE OCO3HAHUE POJIH XH-
MHUYECKHX KOMITETEHIHI B 9TOM;

—— YMEHHE HCIOJIb30BaTh JOCTHKEHUSI COBPEMEHHOM XUMUYECKON HAYKH M XUMHYECKHUX
TEXHOJIOTUH JJIs1 OBBIIIEHUS COOCTBEHHOT'O MHTEIJIEKTYaJIbHOI'O Pa3BUTHS B BBIOPAHHOM
npodeccHoHaNBHON JCATEIIBHOCTH;

* MemanpeomemHuiXx:

—— HCTOJIb30BaHUE PA3IMUYHBIX BUJIOB TO3HABATEIHHON JEATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaIbHbIX Onepaluii (MOCTaHOBKH 3a/1a4H, (POPMYJIMPOBAHUS THUIIO-

T€3, aHAJIN3a U CUHTE3a, CPaBHEHUsI, 0000IIECHUS, CUCTEMATU3alIUU, BBISBICHUS
PUYNHHO-CIICACTBEHHBIX CBSI3EH, IIOMCKA aHAJIOTOB, (POPMYITMPOBAHHUS BEIBOJIOB)

JUIsl pelIeHHs] TOCTAaBICHHOM 3a/1a4u, MPUMEHEHNE OCHOBHBIX METOIOB IMO3HAHUS
(HaburoIeHus], HAYYHOTO SKCTIEPUMEHTA) JUIsl U3YUYCHHSI Pa3IMYHBIX CTOPOH XU-
MHUYECKHX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOUMOCTh CTaJl-
KHBaThCS B po(eccCuoHaIbHOM cdepe;

—— HCHOJIb30BaHUE Pa3IMYHBIX UCTOYHUKOB JUIS MOJYyYEHHUs] XUMHUECKON HH(popMaluy,
YMEHHE OIICHUTh €€ JIOCTOBEPHOCTh [JIsI JIOCTIDKEHHS XOpOIIUX pe3yJbTaTOB B
npodeccruoHanbHOH chepe;



* npeOMemHubIX: *
—— c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHON HAy4YHOM
KapTHHE MUPA; TOHUMaHUE POJIM XUMHHU B (POPMHUPOBAHUU KPYro3opa U (pyHK-
HHOHaJIBHOﬁ IrpaMOTHOCTH YCJIIOBCKA JJIA PCIICHUA ITPAKTUYCCKUX 3aJ1a4,
—— BJIAACHHUC OCHOBOIIOJArarolinMu XUMHUYCCKUMU ITOHATUAMU, TCOPHUAMU, 3aKOHAMHA
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIUKOM;
—— BJIAJICHUC OCHOBHBIMU MCTOAAMH HAYYHOI'O ITO3HAHWS, UCITIOJIb3YCMbIMH B XUMHWU:
HaOJFOICHUEM, OTMCAHUEM, H3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh,
OOBSCHSTH Pe3yJIbTaThI IPOBEICHHBIX OIBITOB U JIENIaTh BHIBOIbI; TOTOBHOCTD U
CIIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS IIPU PELICHUN NMPAKTHYECKHUX 3a71a4;
I C(i)OpMI/IpOBaHHOCTB YMCHUA JaBaTb KOJIUYCCTBCHHBIC OLICHKW U ITPOU3BOJUTDH
pacyeTsl 10 XMMUYECKHM (GOpMyJIaM U YPaBHEHUSIM;
—— BJIaJICHHE TPaBUJIAMHU TEXHUKH 0€30IIaCHOCTH IIPH UCIIOJIb30BAHUH XUMHUYECKUX
BEIIECTB;
— c(OopMUPOBAHHOCTH COOCTBEHHOM TMO3UIIMK IO OTHOIICHUI0 K XHUMHUYECKOM
uH(pOpMaILMH, TTOJTy4aeMON U3 Pa3HbIX HCTOYHUKOB

BbIlTyCKHUK, OCBOMBIIMII ~ 00pa30BATENbHYIO JUCHUILUIMHY «XUMUSA»,
JOJIKEH 00J1aAaTh CAEAYIOIIMMHU O0UMMHU KoMIleTeHuusaMu (nanee - OK):

OK O01. BeiOupate cnocoObl pemieHuss 3anad  MpoQecCHOHATbHON
NEeATENbHOCTH, TPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisaTh IMOWCK, aHAIW3 M HWHTEpIpETaluio HWHQpOpMaIuy,
HE0OXOAMMOM TSI BBITIOJTHEHUS 3a71a4 MPOo(deCCHOHANBHON NeATEeIbHOCTH.

OK 03. IlmanupoBaTh U peann30BbIBATh COOCTBEHHOE MpOodeccuoHaIbHOEe U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboTtath B KOJUIEKTHUBE U KOMaH 1€, Y)PEKTUBHO B3aUMOCHCTBOBATh
C KOJUIEraMu, pyKOBOJCTBOM, KJIMEHTaMHU.

OK 05. OcymecTBisaTe yCTHY0O M NMCBMEHHYI0 KOMMYHHUKAIMIO Ha
roCyJapCTBEHHOM SI3BIKE C YYETOM OCOOEHHOCTEHW COLMAIBHOIO U KYJbTYPHOIO
KOHTEKCTA.

OK 06. IIposBaATH IrpaXXJaHCKO-NIATPUOTUYECKY IO MIO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJACHHE HAa  OCHOBE  TPAJULMOHHBIX
00111e4YeIOBEYECKUX LEHHOCTEH, MPUMEHSATh CTAHIAPThl AHTUKOPPYMNIIMOHHOTO
MOBECHUSI.

(B pen. [Ipukaza Munnpocsemenust Poccuu ot 17.12.2020 N 747)

OK 07. CopeiicTBOBaTh COXpaHEHHUIO OKpYy X arouien Cpenpl,
pecypcocoepekennto, 3PpPEeKTUBHO NEHCTBOBATH B UPE3BbIYANHBIX CUTYAIIHSIX.

OK 08. Hcmonp3oBaTh cpenctBa (HU3NIECKON KyJIBTYpHI JJISI COXPAHEHUS U
YKpEIUIEHUsI 3/I0pOBbsS B Ipolecce MNpo(hecCHOHATBHOM JEATEeIbHOCTH U
HoJiIepKaHusl HEOOXO0AMMOIO YPOBHS (PU3NYECKOM MMOATOTOBICHHOCTH.

OK 09. Ucnonb3oBaTh MHOOPMALIMOHHBIE TEXHOJIOTUU B MPOQPECCHOHATIBHON
NEeSATENbHOCTH.

OK 10. Tlonmb3oBatbcsi  mpodeCCUOHANBHOW  JOKYMEHTaluen  Ha
roCyapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. HUcnonb3oBaTh 3HaHUS MO (PUHAHCOBOM TIPpaMOTHOCTH, MJIAHUPOBATh
NpeANPUHUMATENIbCKYIO JIEATEIBHOCTh B Tpo(ecCHOHaNbHOU cepe.

(B pen. Ilpukaza Munnpocseuienust Poccuu ot 17.12.2020 N 747)
- mpoeccroHanbHbIMU KoMIieTeHIMsIMU (nanee - 1K), cooTBeTcTBYIonmMmMu
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OCHOBHBIM BHJaM ACATCIIbHOCTH:

I[IK 3.4. Opranu3oBbIBaTh BBINOJIHEHUE MPOM3BOJCTBEHHBIX 3aJlaHUMN

MOAYMHEHHBIM TIEPCOHAIOM C COOJIIOJICHHEM HOPM OXPaHbI TpyJa U OepexKITMBOTO
IIPOU3BOJICTBA.
B pesynbrare 0cBOCHUS TUCIMIUIMHBI 00YUYaIOIIUICS JOJKEH YMETh:

Ha3bIBATb N3YYCHHBIC BCIIICCTBA 110 HOMCHKIIATYPC,

ONPEIENATh BAJIEGHTHOCTD, CTEIIEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB, THII
XUMUYECKOU CBSI3U, 3apsij MOHA, YUCIIO IPOTOHOB, HEUTPOHOB, ANEKTPOHOB, YUCIIO
HHEPreTUYECKUX YPOBHEW, MPUHAIIEKHOCTh BEIIECTB K Pa3HbIM KilaccaM
HEOPraHM4ECKUX U OPraHUYECKUX COCANHECHU;

XapaKTCpU30BaATh: O6IJ_II/Ie XMMHUUYECKHE CBOMCTBA MCTaJ1J1I0B, HCMCTAJJIOB,
OCHOBHBIX KJIACCOB HCOPTaHUYICCKUX U OPTaHUICCKUX COCI[I/IHeHI/II\/’I;

OOBSICHAITh: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS, IPUPOILY
XUMHUYECKOU CBA3H, 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLUU U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHUS OT PA3IUYHBIX (PaKTOPOB;

BBITIOJTHATh XUMHYECKUM OKCIICPUMCHT I10 PaCIiO3HABAHUTO Ba)KHEHIIINX
HCOPraHU4CCKUX U OPraHn4CCKUX COGI[HHGHHﬁ;

MpOBOAUTD CaMOCTOSITEJIbHBIA MOUCK XUMHYECKOMN I/IH(i)OpMaHI/II/I C
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHHUKOB,

CBSI3BIBATh M3YUYCHHBIN MaTepHal cO CBOEH MpoeCCHOHAIBHOM e TeIbHOCTHIO;
pelaTh pacyeTHbIC 3a]1a4M M0 XUMHUECKUM (OopMyJiaM B YpaBHEHUSIM;

co0JII0/1aTh MpaBuUiia OXpaHbl TPyAa MpU padoTe B KAOMHETE XUMHUH.

B pesynbrare ocBOCHMS TUCIUIUTMHBI 00YYarOIINICS JOJKEH 3HATh:

Ba)KHEHIINE XUMUYECKUE TTOHSITHS: BEIIECTBO, XUMHUUECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHAS aTOMHAsl U MOJIEKYJISIpHAsI MacChl, MOH, AJJIOTPOIINS,
M30TOIIbl, OTPULATEIBbHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIN 00beM Ta3000pa3HbIX BEIIECTB, BEIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBI, DJIEKTPOIUT, HEIIIEKTPOJIIUT,
ANEKTPOJINTUYECKAS JUCCOLMALINS, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHUE, TEIUIOBOM 3((HEKT peakinu, XUMUIECKOe PaBHOBECHE,
YTIEPOIHBINA CKeJeT, (yHKIMOHATbHAS TPYyTIa, H30MEpHsi, TOMOJIOTHS;

OCHOBHBIC 3aKOHbI XMMHH: COXPAHEHHMS MAaCChl BEIIECTB, NMOCTOSHCTBO COCTaBa
BeuecTs, [lepuoanueckuit 3akon J{.M.Menneneena;

Ba)KHEHIIIME BEIIeCTBA M MaTepPHaJIbl: METAIJIBl M CIUIaBBl; CepHasi, COJISIHAs,
a30THasA, YKCYCHasi KUCJIOTHI, 0J1aropoiHbIe ra3bl, BOJOPOI, KUCIOPO, TaJOTEHBbI,
MIETIOYHBIE METAJUTBI; OCHOBHBIE, KHCIIOTHBIE, aM(OTEPHBIE OKCHJIBI,
THIPOOKCHUBI, IETIOYH, YTJICKUCIIBINA, YTapHbIi, CepHUCTHIN ra3bl, aMMHaK, BOJIA,
OPUPOJHBIN Ta3, METaH, ITaH, ITUJICH, alETUIIEH, XJIOPUJ HATPHs, KapOOHaT,
THIPOKapOOHAT HAaTpHs, OEH30JI, COUPTHL, IPHUPHI, KHUPBI, MBLIO, YTIEPOIBI,
aQHWJINH, AMUHOKHUCIIOTHI, OCJIKH, BOJIOKHA, KayYyKH, TIIaCTMACCHI, YTIIEBOIOPOIbI;

OCHOBHEBIC TCOpHUHU XUMUMU!: BHCKTpOHI/ITI/I‘IeCKOﬁ Aucconuanuu, CTPOCHUA
OPraHUYCCKHUX U HCOPIraHNICCKUX COCJIMHCHMH.



1.4. PexomMeH1yeMoe KOJTNYECTBO YaCOB HA OCBOEHHE MPOrPaMMBbI THCHHILTHHBI:
MaKCHMaJIbHOM yueOHOU Harpy3ku oOydaromerocss 98 yacoB, B TOM YHCIIe:
00s13aTeNbHON ayJUTOPHOM yueOHOI Harpy3Kku oOyuatomierocs 984acos;

2. CTPYKTYPA U COJEPXKXAHUE YUYEFHOM JUCIIUILINHBI
2.1. O0beM y4eOHOM AMCUMILIMHBI U BU/ABI Y4eOHO# padoThl

Bua yueOHoii padoThl Oobvem uacoe
MaxkcumanbHas yueOHasi HArpy3Ka (Bcero) 98
Oobs13aTe1bHAsE AyINTOPHAS y4eOHAasi HArpy3Ka (Bcero) 98

B TOM YHCIJIC:

TEOPETUUYECKUE 3aHATHUSA 72

IIPAKTUYECKUE 3aHATUA 26

KypcoBasi paboTta (IIpoeKT) -

KOHCY.HBT&HI/II/I 10 TCMaM

CamocrosiTeqibHasi padoTa o0y4yaruerocsi (Bcero)

B TOM 4HUCIJIC:

camMoCTOsITeIbHAs paboTa HaJl KypCOBOM pabOTOM (MPOSKTOM) -

HUmozcosas ammecmayus 6 popme - oughgepenyuposanrozo 3auema
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2.2. KajieH1apHO-TeMAaTHYEeCKUH IVIAH U CO/Iep:KaHue Y4eOHOM M CUMIINHBI

HauMmeHoBaHHe pa3aeioB U TEM

CoaepkaHue y4eOHOro MaTepuaJja, Jad00paTopHbie Pad0ThHI M|

MpaKTHYECKNE 3aHsITHS, CAMOCTOSITEIbHAasl pa0d0Tal Oo0Bem YpoBeHb
00YYAKIINXCH, KYPCOBasi paooTa (IIPOEKT) (ecil| 4acoB 0CBOCHUSA
npedycmompensl)|
Pa3nenl.O0mas u HeopraHuyeckast XuMusl. OOmast u Heoprannyeckasi xumus. (344) 46
Tema 1.1BBenenue. OCHOBHbIC XUMHYECKHUE Cooepirrcanue yueonozo mamepuana-4uac 6 2
MOHSTUS U 3aKOHBI.
1.1.1.BBenenue .OCHOBHBIE MOHATHS U 3aKOHBI OcHoBHble NOHATUS XUMKM: BettectBo. AToM. Monekyna. 4
XHAMUH. XUMUYECKU 35IeMeHT. AmoTponus. [IpocTeie u crnoxkHbIE
BelecTBa. KauecTBEHHbIN U KOJMYECTBEHHBIN COCTAB BEILIECTB.
XuMuueckue 3Haku ¥ Gopmyiibl. OTHOCUTENbHBIE aTOMHAS U
MoJIeKyJIsipHas Macchl. KonmuecTBo BemiecTna.
OcHOBHBIE 3aKOHBI XUMHUH: CTEXMOMETpHUsI. 3aKOH COXPaHEHHUS
Macchl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB
MOJIEKYJISIPHOM CTPYKTYpPhI. 3aKOH ABOTaJpo U CIAEIACTBUSI KX HETO.
1.1.2.IlpakTUueckoe 3aHsATHE «PellleHne pacyeTHBIX 33/1a4 M0 OCHOBHBIM 3aKOHAM XUMUH ». 2
Tema 1. 2. Ilepuoanyueckuii 3aKOH U Cooepotcanue yueonozo mamepuana -24ac 4 2

nepuoanyeckas cucrema Jl.M.Menneneesa
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1.2.1. Tleproauueckuii 3aKOH U MEpUOTUUECKAs
cucrema /.. MenneneeBa. CTpoeHue aroma .

Otkpeitue .M. MenneneeBsiM [lepronyeckoro 3akoHa.
[lepuonnueckuii 3akon B popmynuposke .M. Menneneesa.

[lepuonuueckas Tabyinia XUMUYECKUX 3JIEMEHTOB —
rpaguyeckoe 0ToOpakeHre NepuoIn4eckoro 3akona. CTpykrypa
MEPUOANYECKON TAOIUIIBI: IEPUOIbI (Mable U OOJBININE), TPYTIITHI
(rmaBHas 1 moOo4YHasT). ATOM — ClIOKHAas yacTua. Sapo (mpoToHbI
Y HEUTPOHBI) U AJIEKTPOHHAs obonouka. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB MAJIbIX IEPUO/IOB.
OcoOeHHOCTH CTPOCHHUSI IIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OOJIBIINX TIEPHOIOB (TIEPEXOIHBIX d7IeMeHTOB). [ToHsATHE 00
opbutansx. S-, p- u d-Opbutanu. DeKTpoHHbIe KOH(DUTYpalun
aTOMOB XMMHUYECKUX 3JICMEHTOB.

CoBpemenHas (opMyIHpOBKa MEPUOIUYECKOTO 3aKOHA.
3HayeHHE NEPUOANYECKOrO 3aKOHA U MEPUOANYECKON CUCTEMBbI
XUMHYECKUX d1eMeHToB [[.M. Menneneesa i pa3BUTUS HAyKU U
MOHUMAaHUSI XUMUYECKON KapTHHBI MUPA.

Tema 1.3. CtpoeHue BeliecTBa

1. Cooepitcanue yueonozo mamepuana-4uac

1.3.1.0cHoBHBIE THIIBI XUM. CBA3U. MoOHHAS U
KOBAJICHTHBIE CBSI3H.

Kartuonsl, nx o6pasoBaHue U3 aTOMOB B pe3yJIbTaTe
rpoiiecca OKUCICHHs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3ynbTare npoliiecca BoccTaHoBlieHUs. loHHas! CBSI3b, KaK CBA3b
MEX/1y KaTHOHAMHU M aHHOHAMHU 32 CUET 3JIEKTPOCTATUUECKOTO
nputspkerust. Kitaccudukaius HOHOB: 110 COCTaBy, 3HAKY 3apsija,
HaJIMYUIO TUAPATHOU 0005109KU. OHHBIE KPUCTATUTMUECKUE
pemietku. CBOMCTBA BEUIECTB C MOHHBIM TUIIOM KPUCTAILTUYECKOM
penieTku. Mexanu3m 00pa30BaHMsI KOBAJIGHTHOM CBsi3M (0OMEHHBIN
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Y JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATETbHOCTb.
KoBanenTHsie nmonsipHast v HenojsipHas cBsizu. KpatHocThb
KOBaJICHTHOU CBSA3U. MOJIEKyJIIpHbIE U AaTOMHbBIE KPUCTAIITUYECKUE
pemetku. CBOMCTBA BEUIECTB ¢ MOJIEKYJISIPHBIMU U aTOMHBIMU
KPUCTALTMYECKUMU PEILIETKaAMHU.

1.3.2. YucTteie BemecTBa U cMecu.  JlucriepcHbie [TonsiTue o cMecu BemecTB. ['OMOT€HHBIE U TETEPOTEHHBIE 4
CHUCTEMBbI cmecu. CoctaB cMeceld: 00beMHass U MaccoBasi J0JIM KOMIIOHEHTOB

CMeCH, MaccoBasi 10J1s1 IPUMECEH.

[Tonsitue o qucnepcHoit cucreme. Jlucnepcuas dasza u

nucriepcuonHas cpeaa. Knaccudukanusi 1TUCIepCHBIX CUCTEM.
[IpakTudeckoe 3aHsITHE [ToHsATHE O KOJUTOUIHBIX CHCTEMAaX.

«IIpurotoBneHue AMCIEPCHBIX PACTBOPOBY 2
Tema 1.4. Bona. PactBopsl. Dnektponutuueckas | Codepicanue yueonozo mamepuana -64yac 12
JUCCOLUALIUS.
1.4.1. Bona. PactBopsl. PacTBOpeHue. Bopa xak pactBopurens. PacTBOpUMOCTb BEIIECTB. 8

DNIEKTPOTUTHYECKAS TUCCOIMAITUS BEIIECTB

HacplleHHbIe, HEHACBIIIEHHBIE, IEPECHIILIEHHBIE PACTBOPHI.
3aBUCUMOCTb PACTBOPUMOCTH I'a30B, KUAKOCTEN U TBEPABIX
BEIIECTB OT Pa3IMYHBIX (PAKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA DJIEKTPOJIUTHI U
HERJIEKTPOJIUTHIL. DIEKTPOIUTHYECKAs TUcconanus. MexaHu3Mbl
ANEKTPOIUTHYECKON AUCCOUMALMN AJIs1 BEILECTB C Pa3IMYHBIMU
TUINIAMU XUMHUYECKOM CBA3U. | MapaTupoBaHHBIE U
HETUIPaTUPOBAaHHbIE HOHBI. CTENEHb 2JIEKTPOIUTHIECKON
muccoranuy. CuibHbIE U c1a0ble 3IeKTPOIUThl. OCHOBHBIE
IIOJIOKEHUSI TEOPUH IEKTPOIUTUUECKON nucconnanuu. Kucunorsl,
OCHOBAHUS U COJIM KaK JICKTPOJIUTHI.
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1.4.2 Tlpaktuyeckas pabora

Peaxkiinu noHHoro oomMena .

1.4.3 IIpakTrueckoe 3aHsATHE

[IpuroroBiieHne pacTBOPOB € ONPEIEICHHON MacCOBOM
J0JIe paCTBOPEHHOT'O BEILIECTBA.

Tema 1.5. Knaccudukanus HeopraHM4ecKux
COCIMHEHUH U UX CBOMCTBA

Cooepotcanue yueonozo mamepuana -84ac

10

1.5.1.Kucnotsl 1 UX CBOWCTBA

KucnoTsl Kak 37eKTPONIUTHI, UX KIaCCHU(PUKALIUSA [0 pa3InIHbIM
NpU3HaKaM. XUMMHAYECKHE CBOMCTBA KUCIIOT B CBETE TEOPHUU
AIEKTPONUTHYECKOM aucconuaruu. OCOOEHHOCTH B3aMMOICHCTBUS
KOHLICHTPUPOBAHHOW CEPHOI M a30THOM KUCIOT C METAJNIAMH.
OCHOBHBIE CITOCOOBI MOTYUYEHUS] KUCIIOTHI.

1.5.2.0cHoBanus u ux coricrBa Conu, OMHapHbIE
COEMHEHUS, OKCHJIBI M X CBOMCTBA

OcHoBaHUS KaK 3JEKTPOJUTHI, UX KiIaccuPUKaIus 1o
pa3JIMYHBIM IIPU3HAKaM. XUMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE
TEOPHUH DIICKTPOJUTUYECKON Aucconranuu. Paznoxenue
HEpacTBOPUMBIX B Bojie OCHOBaHUI. OCHOBHbIE CIIOCOOBI
Moy4YeHus: oCHOoBaHUM. CoJM Kak 31eKTpoJuThl. CoJiu CpeHUE,
KHCJIbIE U OCHOBHBIE. XMMUYECKHU CBOMCTBA COJIE B CBETE TEOPUU
ANEKTPOIUTHYECKON Auccounannu. CrocoObl MogyyeHus
coneit.I'maponus coneit. Okcuapl U ux cBoiictBa. Coneobpasyrorue
U HecosieoOpa3zyromue okcuibl. OCHOBHBIE,
am(OoTepHbIC U KUCIOTHBIE OKCU/IbI. 3aBUCUMOCTh XapaKTepa
OKCHJa OT CTENIEHU OKUCIEHUSI 00pa3yroulero ero Merasuia.
XUMHYECKHE CBOMCTBA OKCUAOB. [lonyduenne okcuaos.

1.5.3. [IpakTrueckoe 3aHsATHE

«CBOMCTBA KHCJIOT, OCHOBAHHH, COJICH, OKCHIOB)

Tema 1.6. Xumuueckue peakuuu

Cooepotcanue yueonozo mamepuana-4uac

1.6.1.Knaccudukanusi XuMHUUECKUX PEeaKIui
OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKITUH.

Peakiuu coequHeHus, pa3noXeHus, 3aMeIICHHs, OOMEHa.
Karanutuaeckue peakmuu. OOpatuMbie 1 HEOOpPATUMBIE PEAKITHH.
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HpaKTI/I‘-IeCKOe 3aHATUC

['oMoreHHbIe U TeTEPOreHHbIE PeAKIIUU. DK30TEPMUUECKUE U
SHIO0TEPMHUUECKUE peakiu. TemioBoi r3pPeKT XuMUIECKUX
peakiuii. Tepmoxumuueckue ypaBHeHus. CTeNIEHb OKUCTICHUS.
OxucauTeNIb 1 BOCCTaHOBIICHHE. BOCCTaHOBUTENL U OKHCIICHUE.
Merton 351eKTpOHHOTO OanaHca JUisl COCTaBJICHUS! ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTENBbHBIX peakiuid. CocTaBieHne
OKHCITUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Togoop

K03 punreHToB.

1.6.21IpakTrueckoe 3aHATHE
CkopocTh XUMHUYECKHX peakuuid OOpaTUMOCTh
XUMHUYECKUX PEAKIIHIA.

[ToHsiTHE O CKOPOCTH XUMUYECKUX pPEaKIUi. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKHX PEAKITUN OT Pa3INYHbIX (PAKTOPOB: IPUPOJIBI
pearupyrommx BeIeCTB, UX KOHIICHTPAI[UHU, TeMIIEpaTyphI,
MOBEPXHOCTH COIPUKOCHOBEHHUS U UCIOJIb30BAHUS KaTaIU3aTOPOB.
OOparuMble 1 HEOOpaTUMBbIE peaKIMi. XUMUYECKOE PaBHOBECHE U
CIIOCOOBI €r0 CMEIICHHUS.

«DaKTOpHbI ,BJIUAIONIAE HA CKOPOCTh XUMHYECKOH peakunu
Pacuyer ckopocTH XUMHYeECKOH peaKkium .

Tema 1.7.MeTanisl © HEMETAILIBI.

Cooepircanue yueonozo mamepuana -64ac

1.7.1. O6mas xapakTepucTuka MetauioB. O01mas
XapaKTepUCTHKA HEMETAILIOB.

Oco00OEHHOCTH CTPOCHHSI ATOMOB M KPUCTAJIIOB.
®dusnueckue cBoricTBa MeTauioB. Kimaccudukaius MeTanioB 1o
pa3JIUYHBIM MpU3HaKaM. XUMUYECKHE CBOMCTBA METAJIOB.
DNEeKTPOXUMUYECKUH Psi/i HAIIPSHKEHU MeTauioB. MeTtamnoTepMus.

OG6mue cnocoObl mosyueHus: MetauioB. [lonstue o
Metaiutypruu. [lupoMeramutyprusi, THAPOMETATTYPTUsl U
anekTpomeTautyprus. CriiaBbl YepHbIe U IIBeTHBIC. OCOOCHHOCTH
cTpoeHust aToMoB. HemeTasibl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOICTB raJIOT€HOB OT UX NOJIOKEeHUS B [lepuoanueckoil cucreme.
OxucauTeIbHbIE 1 BOCCTAHOBHUTEIbHBIE CBOMCTBA HEMETAJIJIOB B
3aBUCUMOCTH OT HUX TMOJIOKEHUS B PSAY JIEKTPOOTPUIATEIBHOCTH.
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1.7.2. [IpakT4yeCKOE 3aHATHE

«O0111e CBOMCTBA METAILJIOBY

Tema 1.7.3

[IpakTrueckoe 3aHATHE Pemenune sxcriepuMeHTAIBHBIX 33034 2
Paznen 2. Oprannyeckas XuMusi. Cooeprcanue yueonozo mamepuana- 494ac 52
2.1. OcHoBHBIE TOHATHUS OpraHuyeckoit xumun | Codepicanue yuednozo mamepuana-2uac 4
Y TEOPHsSI CTPOEHHUS OPTAHUYECKUX COCTUHEHUI
Tema 2.1.1 Benenue. OCHOBHBIE MOJIOKEHUS [Ipenmet oprannyeckoit xumuu. [Ipupoausie, 4
TEOPUU XUMHUYECKOTO cTpoeHus: A.M.byTnepoBa. | HCKyCCTBEHHBIE U CHHTETUYECKHE OPraHUYECKHUE BEIIECTBA.
Knaccuduxarnms peakiuii B OpraHu4ecKoi CpaBHEHUE OpPraHMYECKUX BELLECTB C HEOPTAaHUYECKUMH.
XHAMUH. BanentHoCTh. XMMHYECKOE CTPOCHHUE KAK MOPSAIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTU. . OCHOBHBIE
MOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. 3omepust u u3oMephl.
Xumuueckue GopMyJIibl U MOJIETU MOJIEKYJ B OPraHUYECKON XUMHUH.
Kiaccudukamus opranndeckux coenunaennil. Knaccudukarms
BEILECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEIETa U HATUYHIO
dbyHKIIMOHANBHBIX rpyni. ['omonoru u romonorus. Hayana
HomeHnkarypsl [UPAC.
2.2. YTrieBoAOpOabl U UX TPUPOIHBIC Cooeprcanue yueono2o mamepuana 10

HCTOYHHKH

Tema 2.2.1. IlpenesbHble
YIJ1€BOA0POAbI(AJTKAHBI)

AJIKaHBI: TOMOJIOTHYECKHUM PsJI, U30MEPHUS U HOMEHKIaTypa
aJKaHOB. XMMHUYECKHE CBOMCTBA aIKaHOB (METaHa, dTaHa):
rOpeHue, 3aMelIeHue, pa3IoKeHne, Jeruapuposanne. [IpumeHenne
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2.2.2. IlpakTuyeckoe 3aHsTHUE

AJIKAaHOB HA OCHOBE CBOWCTB.

CocraBieHue CTPYKTYpHBIX (POPMYJT H30MEPOB MpeIeTbHBIX
YTJIEBOJIOPOJIOB.

2.2.3 .AnkeHnl

OTuieH, ero noyiydeHue (JeruprupoBaHueM 3TaHa,
JENOoJMMEpHU3aluel OJUATHIEHA). ['oMonornyeckui psa,
M30MEPHsI, HOMEHKJIATypa aJIKeHOB. XMMUYECKHE CBOMCTBA
STUJIEHA: TOPEHHUE, KAUECTBEHHbIE peakuu (00ecBeUBaHNE
OpOMHOH BOJIBI M pacTBOpa MepMaHraHaTa KaJjus), TuapaTanus,
nonumepusanys. [Ipumenenue sTuieHa Ha OCHOBE CBOMCTB

2.2.4.Jluenbl. AJTKUHBI

[TonsaTHe 0 AUEHax Kak yriaeBoJAopoAax ¢ IBYMs IBOMHBIMU
cBs3siMu. ConpspKEeHHbIE IMeHbl. XMMHUYECKHE CBOMCTBA OyTaueHa-
1,3 u u3onpeHna: obecrBeunBaHre OPOMHOM BOJIBI M TIOJTMMEPU3AITUS
B Kayuyku. HatypanbHblil 1 cuHTeTHYECKHE Kayuyku. Pe3una.

AneruneH. XuMHYECKHUE CBOMCTBA alleTHIICHA: TOPEHUE,
oOeclBeunBaHue OPOMHOI BOJIbI, IPUCOEIMHEHUE XJIOPOBOAOPOIA
u ruaparanus. [Ipumenenue ameTuiieHa Ha OCHOBE CBOMCTB.
MexknaccoBasi H30MepuUs € alKaJUeHAMH.

2.2.5.Apensl. [IpuponHbie HCTOYHUKH
YTJIEBOAOPOJIOB.

benzon. Xumuyeckue cBoicTBa O€H30J1a: TOPEHUE, PEaKIIUH
3amelieHus (rajJoreHupoBanue, HuTpoanue). [I[pumenenue
OcH30J1a Ha OCHOBE CBOMCTB. [IpupoaHbIi ra3: coctaB, IpUMEHEHUE
B KaQU€CTBE TOILIMBA.

Hedts. CoctaB u nepepabotka nedtu. [leperonka nedru.
HedrenpoaykTsi.

2.2.6 IlpakTuueckoe 3aHsATHE

((3aerl'IJ'IeHI/IC u yrﬂy6neH1/Ie 3HAHUU O CTpOCHHNH, HOMCHKJIATYPC
YTJIIE€BOAOPOOAOB»
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2.2.7 llpakTuueckoe 3aHATHE

XUMHYECKHE CBOMCTBA YIIE€BOIOPOA0B

Tema 2.3. Kucnoponocoaepxaue opraHudecKue
COEIMHEHUSI.

Cooeprcanue yueonozo mamepuana -14qac

14

2.3.1Cauptbl. DEHOJIBI.

[Tomydyenwue sTaHoNIa OPOKEHUEM TITFOKO3bI U TUpATAIUCH
sTuieHa. [ uapokcunbHas rpynna kak gyHkuuonanbHas. [lonstue o
MpEETbHBIX OJHOATOMHBIX CIIUPTaX. XMMUYECKUE CBOMCTBA
ATaHOJIA: B3aMMOJICHCTBHE C HATpUEM, 00pa3oBaHUE MIPOCTHIX U
CJIOXHBIX 2UPOB, OKUCIICHHE B anbaeru. [I[puMeHeHne sTaHona Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 IOCICICTBUSI 1
peaynpexICHUE.

['unepuH kak npeacTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauecTBenHas peakiusi Ha MHOTOaTOMHbBIE€ CIUPTHI. [Iprumenenue
TJIMLEPUHA.

dusndeckre 1 XuMHUYECKHe CBOiCTBa (peHosa. Bzanmuoe
BIIUSIHAE aTOMOB B MOJIEKYJie (DeHOJIa: B3aUMOJICUCTBHE C
TUAPOKCUIOM HATPUS U a30THOM KuciaoTo. [IpuMenenue gpenomna
Ha OCHOBE CBOMCTB.

2.3.2 IlpakTuueckoe 3aHsATHE

XHUMHUYECKHE CBOMCTBA CIUPTOB U ()EHOJIOB
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2.3.3. Anpaeruasl. KapOOHOBBIE KUCIIOTHI.

[Tonsitue 00 anpaernaax. AnpaeruaHas rpymnmna Kak
¢yHKunoHanbHasg. PopMabAETU] U €T0 CBOWCTBA: OKUCIIEHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIINI
crupt. [losmydyeHue anbaeruioB OKUCICHUEM COOTBETCTBYOLIUX
cnupToB. [Ipumenenue Gopmanpaeruaa Ha OCHOBE €T0 CBOICTB.

[TonsiTue o kap6boHOBBIX KHcIOoTax. KapOokcuibHas rpyrna
KaK (yHKIIMOHANIbHAsA. ['OMoIornueckuii psif mpeesibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomydenne kapOOHOBBIX
KHUCJIOT OKHACIICHUEM AJIbJIETUIOB. XUMHYECKHE CBOMCTBA YKCYCHOM
KHUCIIOTHI: OOLIME CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMU U PEaKLus
stepudukanuu. [IpumeHeHrne yKCyCHOM KUCIOThI HA OCHOBE
CBOWCTB. Bpicime xupHbIe KUCIOTH HA TPUMEPE MAITBMUTHHOBOM U
CTEapUHOBOM.

2.3.4. Cnoxubie 3¢upsl. JKupsbl.

[Tomyuenue cnoxkHbIX 3)UPOB peakiyen TepupuKauy.
Crnoxuble 3Qupsl B IpUpoJIe, UX 3HaUYeHue. [I[puMeHeHne CloKHbIX
3(UpOB Ha OCHOBE CBOMCTB.

Kupsr kak cnoxubie 3¢upsl. Kiaccudukarus xKupos.
XUMHUYECKHE CBOMCTBA KUPOB: TUAPOJIN3 U THAPUPOBAHUE JKUIKUX
KUpoB. IIpuMeHeHne )KupoB Ha OCHOBE CBOMCTB. MbLia.

2.3.6. YrieBoasbl.

VYrieBojpl, uX Kiaccudukanus: MOHOCaxapu bl (TJII0K03a,
bpykTO3a), AHcaxapuabl (caxaposa) U mojmcaxapusl (Kpaxman u
LIEJITI0JI03).

['roko3a — BeImecTBO ¢ IBOWCTBEHHOM (QyHKIIMEH —
aNbICTUAOCTIUPT. XUMHUYECKHE CBOMCTBA TIFOKO3bI: OKHCIICHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B COPOUT, CITUPTOBOE
Opoxenue. [I[puMeHeHne riaoKo3bl HA OCHOBE CBOMCTB.3HAUCHUE
YTJIE€BOIOB B JKMBOM NpUPOJIe U k13HU yenoBeka. [lonsTue o
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peaKIUAX NOJUKOHACHCAIIMU U THAPOJIN3a Ha IIpUMEpe
B3aMMOIIPEBPALICHNN: TTIF0K03a —> MTOJIMCAXAPUL.

2.3.7 Ilpaktuyeckas pabota «XUMHYECKHE CBOMCTBA IIIOKO3BI, Caxapo3bl, (GPYKTO3HI » 2
Tema 2.4. A3oTocoaeprKailre OpraHu4eCcKue Cooeprcanue yueono2o mamepuana 22
coenuHeHus. [Tonmnmepsl.

2.4.1. AMuHbBI. AMMHOKHCIIOTBI [Tonsitue 00 amuHax. AnudaTHyecKue aMUHbI, UX Kiaccupukanus u | 4
HOMEHKJIaTypa. AHWINH, KaK OpraHnyeckoe ocHoBaHue. [lonyuenue
aHWJIMHA U3 HUTpoOeH3ona. [IpumeHeHne aHuIMHA Ha OCHOBE
CBOMCTB. AMHHOKHCIIOTHI KaK aM(OTepHbIe TU(PYHKIIMOHAIbHbIE
OpraHUYecKHe COeIUHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT:
B3aMMO/ICHCTBHUE CO LIEN0YaMH, KUCIOTaMU U IPYT C APYTroM
(peakuus nonukoHAeHcaun). [lenTuaHast CBSA3b U MOJUTICTITUIBL.
[IpuMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

2.4.2. benku. [lepBuuHasi, BTopuyuHas, TPETUYHAS CTPYKTYPHI OCIKOB. 4
XUMHUYECKHE CBOMCTBA OENIKOB: TOPEHUE, IeHATypalys, THIPOIIN3,
1BETHBIE peaknun. bronornyeckue hyHKINUN OCIIKOB.

2.4.3. TlpaxkTudeckas paboTa «M3yyeHue cBONCTB OEIKOB)» 4

2.4.4. llpaktuyeckas pabota Pemienne sxcriepuMeHTaNbHBIX 337124 Ha UACHTU(UKAIUIO 2

OPTraHUYECKUX COCAUHECHHUIA.
2.4.5. Ilonmnmepsr benku u nonucaxapuipl Kak OMOMOIUMEDPHI. 2

[Tnactmaccsl. [Tomyyenrue noumMepoB peakiuei
MOJIMMEPU3ALNU U TTOJIMKOHICHCAUH. TepMOIUIaCTUYHBIE U
TEPMOpPEAKTUBHBIE TIIIacTMacchl. IIpeacraBurenu miacTmace.

Bonokna, ux knaccudpukanus. [lonydeHue BoJOKOH.
OtaenpHbIe NPEeICTaBUTENN XUMUYECKUX BOJIOKOH.
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2.4.6. Ilpaktuueckas pabota

«Pacmo3naBanue miacTMacc ¥ BOJIOKOH». «PeleHue pacuCTHBIX
3agaq»

Hroro

98
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTU

CTYJAEHTOB.

Conep:xxanue 00y4eHus

XapaKkTepuCTHKA OCHOBHBIX BH/10B
AeATeJbHOCTH CTYIeHTOB
(Ha ypoBHe y4eOHBbIX AeiHCTBHII)

Baxxuelinme xumuueckKkue
MOHATHSA

YMeHue naBaTh onpeaeneHue u
ONEPUPOBATH CICAYIOIIMMHA XUMUYECKUMU
MOHATUSIMU: BEILIECTBO, XUMUYECKUI
3JIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAS U
MOJIEKYJISIPHAs] MAcChl, HOH,

aJUIOTPOMHUS, U30TOIbI, XUMUYECKAs CBA3b,
ANEKTPOOTPULIATENBHOCTD, BaJIEHTHOCTb,
CTEIEHb OKUCIICHUS, MOJIb, MOJISIpHAs
Macca,

MOJISIPHBIN 00bEeM Ta3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI, paCTBOPBHI,
3JEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOIUTHYECKAS TUCCOLMALIMS,
OKHCIIUTEb U BOCCTAHOBUTEIIb, OKHCIICHHE
Y BOCCTaHOBJICHHE, TEINIOBOU 3 peKT
peaKIuu, CKOPOCTh XUMHUECKOM peaKiuu,
KaTaju3, XUMUYECKOE PaBHOBECHE,
YTIEPOIHBINA CKeNeT, PyHKIMOHAIbHAS
rpyIIa, U30MepHs,

TOMOJIOTHSI

OCHOBHBIC 3aKOHBI XUMHUU

DopMyITMPOBAHUE 3aKOHOB COXPaHEHUS
MacChl BEIIIECTB U MTOCTOSHCTBA COCTaBa
BEIIECTB.

YcraHoBKa MPUYMHHO-CIIEICTBEHHOM
CBSI3U MEXK]y COJIEPKAHUEM ITUX 3aKOHOB
Y HallMCaHUEM XUMHUYECKUX (PopMyIT U
YpaBHEHU.

YcraHoBKa 3BOJIIOIMOHHON CYIIIHOCTH
MEHJEIEEBCKON U COBPEMEHHOMN
bhOopMyYITUPOBOK MEPUOANUECKOTO 3aKOHA
. . MenneneeBa. OObsiCHEHHE
(U3MUECKOro CMBICIIa CUMBOJIMKI
MEPUOIUYECKOU

TaOJIUIIBI XUMUYECKUX 351eMeHTOB J[. 1.
MenneneeBa (HOMEpPOB AJIEMEHTA,
NIepHo/Ia, TPYIIHBI) ¥ YCTAHOBKA MMPUIUHHO-
CJIEICTBEHHOM CBSI3U MEXKy CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTAMH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX UMHU
BEILECTB B IEPHUOJIaX U TPyIIIaXx.
XapakTepuCTUKA JIEMEHTOB MaJIbIX U
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00JIBIINX MEPUOAOB MO UX MOJIOKEHUIO B
IIepnognueckon cucreme /1. Y.
Menneneesa

OcHOBHBIE TCOPHUU XUMHHU

YcTaHoBKka 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BEUIECTB OT CTPOCHUS aTOMOB
00pa3yroNIMX UX XUMUYECKUX JIEMEHTOB.
XapakTepucTUKa BaKHEHIITUX TUIIOB
XUMHUYECKHUX CBSI3€H U OTHOCUTEIBHOCTH
9TOU THUIOJIOTHUH.

OO0OBsICHEHHE 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEIIETOK.
DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN
TEOPHUHU ICKTPOJUTUYECKON AUCCOIUALIUN
M XapaKTEPUCTHUKA B CBETE 3TOU TEOPUHU
CBOICTB

OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
coenrHeHUr. DOpMyIMPOBKA OCHOBHBIX
MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COCTMHEHUN H
XapaKTEPUCTHUKA B CBETE ITOU TEOPUHU
CBOVCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIMHCHH I

Bakneiimme BeriecTBa 1 MaTepyaibl

XapaKkTepuCTHKA COCTaBA, CTPOCHUS,
CBOWCTB, MOJYYE€HUS U IPUMEHEHUS
BakHenmmnx MeramioB (1A u Il A rpynm,
AJFOMHHMUS, JKeJle-

3a, a B €CTECTBEHHO-HAy4YHOM TIpoduse u
HEKOTOPBIX d-37IEMEHTOB)

U UX COCIMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB, MOJTyYEHHUS U
npume-

HeHust BaxHenmux Hemeramwios (VIIL A,
VIIA, VIA rpymm, a Takxke a3ora u
docdopa, yriepoaa u KpeMHHUS, BOJIOPOIa)
U UX COCTMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHUSI, CBOMCTB, IMOJIyYEHUS U
npuMe-

HEHHUS BaXXHEHIINX KJIacCOB
YIJIEBOJIOPOJIOB (IKAHOB, IIUKJIOATKAHOB,
AJIKEHOB, aJIKWHOB, APEHOB) U UX HauboJiee
3HAYMMBIX

B HapOJHOXO034MCTBEHHOM IJIaHE
NpeAcTaBUTeNe. AHAIOTMYHAS
XapaKTEPUCTHKA BAXKHEHUIIINX
npeAcTaBUTENEH

JIPYTUX KJIACCOB OPTaHUYECKUX
COEIMHEHUM: METAHOJIa U 3TaHOJIa,
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CJIOXHBIX 3(PUPOB, KUPOB, MBI,
anpaeruioB (hopMallbIETHIOB U
areTaabJeruaa), KeTOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOU KUCIIOTHI,
JUTSL €CTECTBEHHO-HAYYHOTO PO
MIPEICTaBUTEIIEH APYTUX KIACCOB KUCIIOT),
MOHOCaxapua0B (TJIFOKO3BI), JUcaxa-
pHUIOB (caxapo3sbl), MOIHCAXaAPUIOB
(kpaxmana ¥ 1eJUTF0JI03bl ),aHUIINHA,
AMUHOKHCJIOT, OCITKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX

BOJIOKOH, Kay49yKOB, TJIACTMACC

XUMHUYEeCKHUHT A3BIK
1 CUMBOJINKA

Wcnonb3oBanue B yueOHOU U
npodeccuoHaNbHON AESITEIIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
HasBanue n3y4eHHbIX BEIIECTB MO
TPUBHUAJILHOW WJIA MEXKIYyHAPOIHOM
HOMEHKJIATYPE U OTPAKEHUE COCTaBA 3TUX
COE€IMHEHUHN C ITOMOIIBI0 XUMHYECKHUX
dbopmyi. OTpaxkeHuE XUMUYECKUX
IIPOLIECCOB C MOMOIIBIO YPABHEHUI
XUMHUYECKUX PEAKLIMI

XuMHuuyecKue pe€akumnn

OOBsiCHEeHHE CYITHOCTH XUMUYECKUX
nporeccoB. Knaccudukanms
XUMHUYECKUX PEaKIUi 0 pa3TuYHbIM
MpPU3HAKAM: YUCITY B COCTAaBY MPOIYKTOB U
peareHToB, TerioBomy dpdekTy,
HaIpaBJICHUIO, (paze, HATUYHIO
KaTajau3aTopa, U3MEHEHHIO CTENeHEeH
OKHCJIEHHSI 3JIEMEHTOB, 00pa3yIOIINX
BELIECTBA.

YcTaHoBKa MPU3HAKOB OOILETO U
Pa3IMYHOTO B TUMOJIOTHH PEAKIUH JIS
HEOPTaHUYECKON ¥ OPraHUYECKON XUMUHU.
Knaccudunukanus BeniecTs 1 Npoieccon
C TOUKH 3PEHUSI OKHCICHUSI-
BoccTaHOBieHUs. CocTaBIeHUE ypaBHEHUIA
PEAKLIHI C TOMOIIBIO METOAA
AJIEKTPOHHOTO OaaHca.

OObsicCHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakluy U MOJ0KEHUS
XUMHUYECKOTO PABHOBECHUS OT PA3TUYHBIX
¢dakTopoB

XuMHYECKNH IKCIIEPUMEHT

BrInoTHEHHE XUMUYECKOTO AKCIIEPUMEHTA
B MIOJIHOM COOTBETCTBUU C MPaBUIIAMU
0€30MacHOCTH.

Habmronenue, pukcanus u onrcanue
PE3yJIbTAaTOB MPOBEJICHHOTO KCIIEPUMEHTA
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Xumunueckasi uHpopmanus

[IpoBeneHune caMmoCTOSITETLHOIO OUCKA
XUMUYECKOU HH(pOpMAIUH C
MCTIOIh30BAHUEM PA3INIHBIX HCTOUYHUKOB
(Hay4IHO-TIOMYJISIPHBIX

W3JIaHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTepHeTa).

Hcnonp3oBaHre KOMITBIOTEPHBIX
TEXHOJIOTUH 1Jis1 00pabOoTKH U Nepeiayu
XUMHYECKON NH(pOPMAITUH U ee
NPEJCTAaBICHUS B Pa3JIMYHBIX opmMax

Pacuersl mo xummnuyeckum gopmyJiam
U YPABHEHHUAM

YcTaHOBKa 3aBUCUMOCTH MEXTY
KA4eCTBEHHOM M KOJINYECTBEHHOMN
CTOpPOHAMH XUMHUYECKUX OOBEKTOB U
MPOLIECCOB. Pelllenre pacyeTHpIX 3a/1a4 1o
XUMHUYECKUM (HOpMYJIaM U YPaBHEHHSIM

IpoduiabHoe u npodeccuoHATBHO
3HAYMMOE
coJepxaHue

OOBbsicHEHNE XUMHYECKUX SBICHUH,
HIPOUCXOISIINX B IPUPOJIE, OBITY U Ha
npou3BojicTBe. OnpeneneHue
BO3MOKHOCTEH MPOTEKAHUS XUMHUIECKUX
IpPEBPALICHUH B PA3INYHBIX YCIOBHSIX.
CobmroieHre npaBuil 3KOJIOTHYECKU
IPaMOTHOTO MOBEJCHUS B OKPY-

xatrotent cpene. OueHka BIUsHUAS
XMMUYECKOTO 3arpsA3HEeHUs OKpYKatowlei
Cpeabl Ha OpraHu3M YelIOBeKa U Ipyrue
XKHUBBIE OpraHn3Mbl. COOIOIEHUE TTPABUIT
6e30macHOro 0OpalieH s ¢ TOpIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, TAOOPaTOPHBIM
obopynoBanueM. [loaroroska pacTBopoB
3aJaHHON KOHIIEHTpAlny B OBITY U HA
MIPOM3BOICTBE.

KputHnueckas olieHKa JOCTOBEPHOCTH
XUMHYECKON NH(pOpMaIu,
HOCTYHAIOIIEH U3 pa3HbIX HCTOUHHKOB
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3. YCJIOBUSA PEAJIM3AIIMUA YUYEBHOM JUCHUILINHBI

3.1. TpeGoBanus K MUHUMAJILHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00ecneyeHHI0

Peanuzanus yueOHOM TUCUUIUIMHBI TpeOyeT HATMYKs y4eOHOro KabuHera « XuMus»;

Ob6opynoBanue yueOHoro Kabunera: 1. [lepuoamueckas cucrema nemeHToB /1. U.
Menneneesa (Tabuuia).

2. DNEKTPOXUMHUYECKUHN DI HAOPSKEHUN
MeTau1oB (Tadauia).

3. Tabnuma «PacTBOPUMOCTH COJIEH,

OCHOBAHUI, KUCJIOT B BOJIEY.

4. TaOaunel

TexHuveckne cpeacTBa OOyUCHHS:

1. Komnerotep B coope Intel Original LGA-1155 Pentium G2120

2.ITpuntep HP Laser Jet 1020

3 . MynbsTumenuitabiii npoextop Vivitek D519

4.lnanpoexrop Jletn

5. Auamnpoexrop CBUTA3b

O6opynoBanue taboparopun U pabovrx MECT JIabopaTOpUU: HAOOPHI TAOJIHII,
BUJIeoMarHuTodoH ¢ Habopom DVD ¢uiaprmMoB

Ilpubopvl, annapamypa, uncmpymenmol
1. Becsl paBHOIUIEUEBBIE, pyUHBIE C ITPEACIAMH B3BEIIMBaHMs B rpammax: ot 0,02 r.
molr.,;
Pasnosec
Jucrtunsarop

4.Ornerymurenu
CnupromeTpbl
CeTku MeTaJUTMUECKHE acOECTHPOBAHHBIE PA3HBIX Pa3MEPOB
HITaTuB MeTamIu4eckuii ¢ HAOOPOM KOJIeIl U JIAIOK
[tatuB mis npoOUpok

9. CnuproBka

10. Mukpockor 6uosiorudeckuit (0uHokyssip 4-100x)

11. Apeometp

12. BeiTsxHO# mKad
Ilocyoa u ecnomoeamenvhbie mamepuaisl

XN kWD

[ItaTuB 1abopaTopHbIA Ul 3aKPEIUICHUS TOCY Il ¥ PUOOPOB € 2-3 JankaMu
[Tpobupku

Boponka naboparopHas

Konba koHnyeckas pazHoil eMKOCTH

[Tasi0yku CTEKISTHHBIE

IIunerka riasHas

CrakaHbl XMMHUYECKHE PA3HON EMKOCTH

Crekiia npeIMeTHBIE

. Turmu papdopossie

10.1{unuHapsl MepHbIE

00N L
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11.Yamxka BeimapuTeabHas
12.11{pnup! TUTEIbHBIC
13.bymara ¢punbsTpoBaHHast
14.Bara rurpockonuieckas
15. lepkarens ans npoOUpoK
16.1ItatuB A1 MPOOUPOK
17.Epmum 1151 MOMKH K0JIO U TPOOUPOK
18. HoxxHUIIBI

19.1Tonorenue

20.Kpyxku papdopoBsie
21.Crekna yacoBbie

22. XMMUYECKUE PEAKTHBBI
23. XUMH4ECKUE UHIUKATOPBI

IIporpamMHoe obecnieueHne

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
TUIEH3UOHHBIH JoroBop oT 07.05.2008 (OO0 "HIIO Unaykuus

Bbpsanckoe mnpenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO HWuaykuus'"), HOMEp 3aka3a TOPTOBOTO MOCpPETHUKA
ML766281-3

3.2. UudopmanuoHHoe odecneyeHrne y4eOHOM JUCUMIIIMHBI
IlepeueHn pexoMeHayeMbIX Y4eOHBIX H31aHuii, UHTEepHeET-pecypcoB,
JAOMOJIHUTEJIbHOM JIUTEPATYPHI
OcHogHble UCTMOYHUKU
1. Ta6puensu O.C., Octpoymo N.I'. Xumust ayia npodeccuit U crennanabHOCTEH
TexHuyeckoro npopuist. M.: Axagemus, 2017. 272 c. (14 sk3.). — ISBN 978-5-
4468-4315-2

Jlononnumenvuvie ucmoyHuku:
1. JleBunkuit M.M. [lo6po moxanoBate B xumuto, 2021. Mcrounuk pocryma:
www.profspo.ru
2. Ilenuka B.H., AdanacbeBa O.0., JlaBpentbeBa O.B. Oprannueckas xumus. Yu.
[Toco6-e ns CIIO, 2021. Uctounuk noctyna: www.profspo.ru
3. Ilpecc U.A. Obmas xumusi. ObC «Jlanby, 2021. 496 c. Wctounuk nocrymna:
www.elanbook.com

Hnmepnem pecypcol
1. http: //www.iprbookshop.ru/ - DnekTpoHHO-OUOIMOTEUHAs CUCTEMA
2. TPRbooks http://www.consultant.ru/ - CipaBoyHO-IIpaBoBast

cucrema Koncynbrantllntoc
3. http: //www.elibrary.ru/ - HannonanbsHas 51eKTpOHHast OMOIMOTEKA
4. http: //www.edu.ru/ - ®enepansusiii Uareprer-nopran «Poccuiickoe 00pa3oBaHue»
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METOANYECKOE OBECIIEYEHUE JTUCIHUIIVINHBI
YMK
MeTtonnyeckue ykazaHus 1o NpOBEACHUIO TPAKTHYECKUX paboT 1o XUMHUH
Metoanueckue ykazaHus 10 BHEayAUTOPHOI paboTe no Xumuu
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4. KOHTPOJIb Y OIIEHKA PE3YJBbTATOB OCBOEHUSA YUEBHOM
JANCIHHUIIJINHBI

KoHTpoJib U OlleHKA Pe3ybTaTOB OCBOCHHUS YUYe€OHON MUCHUIUIMHBI OCYIIECTBIISIETCS
MpernojaBaTejeM B TPOIIECCE MPOBEICHUSI MPAKTUUYECKUX 3aHATHH M J1aOOpaTOPHBIX
paboT, TECTUPOBAHUS, & TAKIKE BHITIOJIHEHUS 00YYArOIIMMICS HHAUBUIYATbHBIX 3aJaHHH,
MIPOEKTOB, UCCIICTOBAHUM.

Pe3yabTaTnl 00yuenust DopMbI 1 METOIbI KOHTPOJIA U

(ocBOEHHBIE YMeHHSl, YCBOCHHbIE 3HAHUA) OLIEHKH Pe3yJibTaTOB 00yUeHUs
B pesynbrare ocBoeHUs yueOHOW MUCIIUTUIMHBI
«XUMHUS» 00yUaOIIHICS JOJKEH YMETh: Tekyuuiit KOHTPOJIb B opMme:
* Ha3bIBaTh: U3YUYECHHBIC BELIECTBA 110 v’ caMOCTOSTENLHBIX paboT;
TPUBHUATILHOW WM MEXyHAPOTHOMN v’ 1a00paTOPHBIX U IMPAKTUYECKUX
HOMEHKJIATYpE; pabor;
* OIPENEIIATh: BAJICHTHOCTD U CTENICHb v\ TeMaTH4eCKHX TECTOB;
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB, THUII v\ XUMHMYECKHMX JUKTAHTOB;
XMMHUUYECKOM CBA3U B COCAMHEHHUSX, 3apA] HOHA, |vY  KOHTPOJILHBIX paboT IO TeMaM
XapakTep cpeabl B BOJHBIX pacTBOpax y4eOHON TUCIUTIIIAHEI.

HEOPraHWYECKUX U OPTAHUYECKUX COEIUHEHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb, IPUHAJIEKHOCTD
BEILIECTB K Pa3HbIM KJIaCCAM HEOPTraHUYECKHUX U
OPTaHUYECKUX COEAUHECHUM;

* XapaKTEepU30BaTh: HIEMEHTHI MAJIBIX IIEPUOIOB
10 UX NojoxeHuto B [lepuoanueckon cucreme

J .. Menpaeneena; o0mmue XMMAYECKHIE CBOMCTBA
METaJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPTAaHUYECKUX COCIUHECHUM;
CTPOEHUE U XUMUYECKUE CBOMCTBA N3YUYEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX COCAUHEHUM;

* OOBSCHSTH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
MX COCTaBa U CTPOCHMs, IPUPOAY XUMUYECKOU
CBsI3U (MOHHOI KOBaJIEHTHOM, METaJUTMUYECKON 1
BOJIOPOJIHOI ), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOU PEAKLIUH U TIOJIOKEHUE XUMHUUECKOTO
paBHOBECHS OT Pa3IMYHbIX (PAKTOPOB;

* BBINOJHATh XUMUYECKUI IKCIIEPUMEHT: 1O
PAcCIIO3HABAHUIO BaKHEUIINX HEOPTraHUYECKUX U
OpPraHUYECKUX COCINHECHUM;

* IPOBOAUTH: CAMOCTOSTEIbHBIN ITOUCK
XUMUYECKON HH(OpMAIUU C UCTIONb30BAHUEM
Pa3IUYHBIX HICTOYHUKOB (HAYYHO-MTOMYJISPHBIX
W3JJaHH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HHuTepHeTa); ucnoyib30BaTh KOMIbIOTEPHbBIE
TEXHOJIOTUH JJis1 00pabOTKH U Mepeaavn
XUMHUYECKOU MH(MOPMAIINH U €€ TIPE/ICTABIICHUS B
pa3nuyHbIX popmax;

* CBS3bIBATh: U3YUYCHHBIM MaTEpPUa CO CBOEH
npodeccruoHanbHON AeSITENbHOCTHIO;
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* pewarh: pacueTHbIE 337aYU 10 XUMUYECKUM
dbopMynam u ypaBHEHHSIM;

HCIIOJIb30BaTh MPUOOPETECHHbIC 3HAHUS U YMEHUS
B IIPAKTUYECKOM JIEATETbHOCTH U TOBCEHEBHOM
KU3HU:

* 151 OOBSICHEHUSI XUMUYECKUX SIBIICHHM,
MIPOUCXOAINX B IPUPOJE, OBITY U Ha
MPOU3BOJICTBE;

* OIlpe/ieIeHUs] BO3MOKHOCTH MPOTEKaAHUS
XUMHUYECKUX MTPEBPALICHUN B PA3INIHBIX
YCIJIOBUSAX M OLIEHKH UX TMOCIIEACTBHIM;

* 3KOJIOTUYECKU I'PaMOTHOTO MOBECHHUS B
OKpYXKarouen cpee;

* OLICHKH BJIHSTHHSI XUMHUECKOTO 3arpsi3HEHUS
OKpY Kalollel cpe/ibl Ha OpTraHU3M YeJIOBeKa U
JPYTHE KUBBIE OPTaHU3MBI,

* 0e30macHOro oOpauieHus C TOPIOYUMHU U
TOKCHUYHBIMH BEIIECTBAMH U JIA0OPATOPHBIM
00opyI0BaHUEM;

* TPUTOTOBJIEHUS PACTBOPOB 331aHHOM
KOHIICHTPAINK B OBITY U Ha MPOU3BO/ICTBE;

* KPUTHYECKOW OIIEHKH JOCTOBEPHOCTH
XUMHYECKOHN HH(pOpMaIuy, MOCTyNaroMIeH nu3
Pa3HBIX UICTOYHUKOB.

B pesynbrare ocBoeHUs y4eOHOM TUCIUIUIMHBI
«XuMHUs» 00yUarOIIHMICS JOJKEH 3HATh:

* BaXXHEHUIIHME XUMHYECKHE IMOHSITHS: BEIICCTBO,
XAMHUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAs U MOJICKYJISIpHAsI MACChl,
WOH, AJJIOTPOIIHUS, U30TOIbI, XUMUYECKas CBS3b,
3JIEKTPOOTPULIATENBHOCTD, BAJIEHTHOCTh, CTEIICHb
OKHCJIEHUS, MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS,
pacTBOPBIL, SJIEKTPOJIUT U HEAIEKTPOIIUT,
AIEKTPOIUTUYECKAS] AUCCOLUALUS, OKUCITUTEND U
BOCCTAaHOBUTEJIb, OKMCIICHUE I BOCCTAHOBIICHHE,
TEIUI0BOM 3 (eKT peaklnu, CKOpOCTh
XAMHUYECKOW PEAKIINH, KAaTAIN3, XUMHUYECKOE
paBHOBECHE, YTIIEPOIHBIN CKEJET,
GyHKIIMOHAIbHAS TPYyIITIa, H30MEPHs, TOMOJIOTHS;
* OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHUSI MACChI
BCIIIECTB, IIOCTOSTHCTBA COCTaBa BEIIIECTB,
ITepuonuueckunt 3akoH {.U. Menneneena;

* OCHOBHBIC TEOPUU XMMHUHU; XUMHUYECKOM CBS3H,
3JIEKTPOJIUTUYECKON TUCCOLMALIH, CTPOCHUS
OPTraHUYECKUX U HEOPTAHUYECKUX COCIUHECHUM;

Texymuii KOHTPOIB B hopMme:

v’ CaMOCTOSITENTLHBIX PaboT;

v’ 1a00paTOPHBIX U IMPAKTUYECKUX
pabor;

TEMATHYECKUX TECTOB;
XUMHYECKUX TUKTAHTOB;
KOHTPOJIBHBIX pa0dOT MO TEMaM
y4eOHOHN TUCITUTUINHBIL.
WroroBelit KOHTPOIb B hopme
muQdepeHITupOBaHHOTO 3a4eTa.

SNENEN
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* Ba)XKHEHUIIME BELIECTBA U MaTepHaIbl:
Ba)KHEHIIIME METAJUIbI U CIUIABbI; CEPHAsL, COJISIHAS,
a30THAs U YKCYCHasi KUCIIOTHI; OJ1aropo/iHble
rasbl, BOJOPOJ, KMCIOPO/, FaJIOr€Hbl, IIEJIOYHbIE
METaJUIbl; OCHOBHBIE, KUCIIOTHBIE U aM(pOTEpHbIE
OKCHUJIbl U THJIPOKCHUIBI, ILIETIOUH, YTIEKUCIBINA U
yrapHbIU ra3bl, CCPHUCTBIN ra3, aMMHUaK, BOJA,
NPUPOJHBIN Ta3, METaH, ITaH, ITUJICH, alleTUJICH,
XJIOpUJ] HaTpHsl, KapOoHAT U THUApOKapOoOHaT
HaTpusl, KapOoHat u ¢ocdat KaabIus, OeH307,
METAHOJI U 3TAHOJI, CIIOKHBIE 3(UPBI, JKUPBI,
MblJIa, MOHOCAXapu bl (TJII0KO03a), IUCAXapUIbI
(caxapo3sa), noynucaxapusl (Kpaxmai u
LEJIJTI0JI032), aHWIMH, aMUHOKHCIIOTBI, OEJIKHY,
UCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA,
Kay4yKH, IJIaCTMACCHI;

IIpumepHsblie Tembl pedepaToB (10KJIAAOB),
UHAUBHUAYAJIBHBIX IPOCKTOB.

* broTexHoJIOrus U F'eHHas nHKeHepuss — TexHonornu XXI Beka.

* HaHoTeXHONOTHsI KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HAYKU U ITPOU3BO/ICTBA B
Poccutickonn ®@enepannu.

* CoBpeMEHHbIE METO/IbI 00€33apaKUBAHUS BOIBI.

* AJIIOTpOMIHS METAIIOB.

* XKuznsb u nesrenpHocts .M. MeHnneneena.

* «[lepnonnyeckomy 3aKoHy OyJyliee HE TPO3UT Pa3PyLICHUEM. . .»

* Cunre3 114-ro anementa — TpuymMmd poCCUIUCKUX (HU3UKOB-SIACPIIUKOB.
* 130TOmBI BOTOpOIA.

* lcnonb3oBaHue paguoakTUBHBIX U30TOMOB B TEXHUYECKUX LIEIIAX.

* PEHTreHOBCKOE M3IIyYEHUE U €ro UCIOJIb30BaHUE B TEXHUKE U MEAUIMHE.
* [Ima3zmMa — 4yeTBepTOE COCTOSIHUE BELIECTBA.

* AMop(HbIe BelecTBa B IPUPOIE, TEXHUKE, OBITY.

» OxpaHa OKpy>Karolle cpeabl OT XUMUYECKOro 3arps3HeHus. KonnyecTBeHHbIE
XapaKTEPUCTUKH 3arpsI3HEHUS OKPYIKAIOIIEH CPEIbI.

* [IpuMeHeHure TBepAOTo U ra3o00pa3Horo okcua yriaepoaa (IV).

* 3a1rTa 030HOBOI'O SKPaHa OT XMMUYECKOI0 3arpsI3HEHHUSL.

* I'pyGonucniepcHble CUCTEMBI, UX KiIacCU(PUKALUs U UCIOJIb30BaHUE B
npodeccuoHanbHON JAesITEIbHOCTH.

» KocMeruueckue remnu.

* [IpumeHeHne CyCIIeH3uM U AMYJIbCUM B CTPOUTEIILCTBE.

* MuHepaibl ¥ TOpHbIE IOPOJIBI KAK OCHOBA JIUTOC(EPBHI.

» PacTBOpBI BOKpYT Hac. TUIbl pacTBOPOB.

* BoJta Kak peareHT u cpefa Juisi XUMHYECKOTo MpoLecca.
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* Xuzub u nesrenpHocTh C.AppeHuyca.

* BKi1ag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU NICKTPOJIUTUYECKONU TUCCOLUALIAH.
* YCcTpaHeHHue )KECTKOCTH BOBI HA IPOMBIIUICHHBIX TIPEANPUATHIX.

* CepHast KUCJIOTa — «XJ1€0 XMMUYECKOU MPOMBIIIIEHHOCTH .

* Mcnonb30BaHue MUHEPAIBHBIX KUCIOT Ha IPEANPUATUSIX PA3IMYHOTO MPOGUIIS.

* OKCUBI U COJIM KaK CTPOUTEIbHBIE MATEPUAIIBI.

* Hcropus rumnca.

* [ToBapeHHas COJIb KaK XUMHUYECKOE CBIPHE.

* MHoronukuii KapOOHAT KaJbIMs: B IPUPOJIE, B MPOMBIIIIEHHOCTH, B OBITY.

* Peakuiuu ropeHus Ha MPOU3BOJCTBE U B OBITY.

* BupryanbHO€ MOJEIUPOBAaHNE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIIIABOB AJIEKTPOJIUTOB.

* [IpakTueckoe NpUMEHEHHE IEKTPOIN3a: papuHUPOBAHNE, TAJIbBAHOILIIACTHKA,
rajqbBaHOCTET U

* lcTopust nomydyeHus: 1 IpOU3BOACTBA aTIOMUHUSI.

* DIIEKTPOIUTUYECKOE MOJTyYeHUE U paPUHUPOBAHUE MEIU

* J)Kuznp u nesrenbHoCcTh 1. J[PBH.

* Posib METAJJIOB B HCTOPUU YEJIOBEUECKON IUBUIM3AUU. VIcTOpHs 0OTeuecTBEHHOM
yepHoi MeTaimyprui. COBpeMEHHOE METAJLITypru4eckoe IpOU3BOJICTBO.

* lcTopust 0oTeuecTBEHHOM LIBETHOM METa/UIypruv. Poiib METaI0B U CIUIABOB B HAY4YHO-
TEXHUYECKOM IIporpecce.

* Koppo3ust meTaiiioB v crnocoObl 3alIUThl OT KOPPO3HH.

* MHepTHbIe UK 01aropoiHbIE rasbl.

* Poxxnaroniyue cojim — TaJIOreHBbl.

* Mctopus MIBEACKON CIIMYKH.

* lcTopust BOBHUKHOBEHHUS U PAa3BUTUSA OPTAHUYECKON XUMUHU.

* )Kuznb u nesrenbHocth A.M.byTieposa.

* BuTtanusm M ero kpax.

* POJIb OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUU MUPOBOM OPraHUYECKON
XUMUU.

* CoBpeMEHHBIE NIPEJICTABIEHUS O TEOPUN XUMHUUECKOTO CTPOCHHS.

* DKOJIOTMYECKHUE aCIIEKThI HCIIOIb30BaHUs YTIIEBOJIOPOIHOTO CHIPbSI.

* DKOHOMHMYECKHUE aCIEKThl MEKTyHAPOIHOI'O COTPYITHUYECTBA M0 UCIIOIb30BAHUIO
YIJIEBOJOPOIHOIO CHIPBSI.

* Ucropust OTKpBITHS U pa3pabOTKU ra30BbIX U HE(PTAHBIX MecTOpokIeHuil B Poccuii-
ckoit denepannu.

* XuMHUs yIJIEBOJIOPOTHOTO CHIPhS U MOsI OyayIast mpodeccus.

* YT11€BOJOPOHOE TOILIMBO, €r0 BUIbI U HA3HAYCHHUE.

* CHHTETHYECKHE KayIyKH: UCTOPHSI, MHOTOOOpa3ne U MEePCIEKTUBBIL.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUYECKOM ITPOrpecce.
* CBapoYyHOE MPOU3BOACTBO U POJIb XUMHUH YIIEBOJOPOIOB B HEM.

* He(1pb 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXTyHAPOIHOTO
COTPYAHUYECTBA.
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