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Pabouasi nporpamma
yaeOnou auctumuabl BJ1.07. Xumus (nanee — PIT)

1o crienua’nbHOCTH 15.02.08 TexHOoMOTrHs MAaIMHOCTPOEHUS pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpemuero obiero 00pa3oBaHus, MPEIbIBIIEMBIX K CTPYKTYPE,
COJICPKAHUIO U Pe3yJbTaTaM OCBOCHHS y4EOHOUM TUCIMIUTHHBI « XHUMHUS», B COOTBETCTBUH C
PexomeHmarusiMu o opraHu3aiy MoJy4eHus CpeaHero o0uero o0pa3oBaHus B peienax
OCBOCHHS 00pa30BaTEIIbHBIX MPOTPAMM CPEIHET0 MPo(ecCHOHATBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOT'O 00111ero 00pa3oBaHUs C Y4eTOM TpeOOBaHUH (eepaabHbIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB M MOJy4yaeMOl MPo(ecCHy Uik CIIEIHaTbHOCTH CPETHETO
npodeccuoHaIbHOro 00pazoBanus (MUcbMo JlemapTaMenTa rocy1apcTBEeHHON TOJTUTUKU B
chepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259),
0JI00pEHHOI pereHrneM (eIepaibHOTO Y4eOHO-METOIUIECKOT0 00 BEAMHEHHUS 10 00IIEeMY
obpazoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).
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MNOACHUTEJIBHASA 3AIINCKA
[Tporpamma o6meo0pa3oBaTenbHON y4eOHOM TUCIUILIMHBI « XUMUSD) MTPeIHA3HAYeHA
JUTSL U3y4YEHUsl XUMHUH B PO ECCUOHANIbHBIX 00pa3zoBaTeinbHbIX opranuzanusax CI10,
peanu3yrimmx o0pa3zoBaTENIbHYIO IPOrpaMMy CPEAHET0 00I1Iero 0Opa3oBaHus B
npejenaax OCBOCHHsI OCHOBHOM MpodeccroHanbHoi oOpa3oBarenbHoil mporpammel CI1O
(OITOII CIIO) Ha 6a3e ocHOBHOrO 00111€eT0 00pa30BaHUs IPU MOATOTOBKE
KBAJIM(DUIIMPOBAHHBIX PaOOUUX, CIYKAIUX, CIICIUATICTOB CPETHETO 3BEHA.
[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obiiero oopazoBanus,
NPEIBSIBIIEMBIX K CTPYKTYpPE, COJIEPKaHUIO M PE3yIbTaTaM OCBOCHHS yIeOHON
JTUCIUIUTMHBI «XUMHUS», B COOTBETCTBUU ¢ PekoMeHJanusMu o opranu3aiuu
MOJIYYEHHUS CPeTHETo 00111ero 00pa3oBaHus B Mpeiesiax OCBOSHHUsT 00pa30BaTEIbHBIX
IPOrpaMM CPEAHETO MPOPECCUOHATILHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOI'O OOIIETO
o0pa3zoBaHusi ¢ yueToM TpeboBaHuM (henepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IapTOB U MOJTy4aeMoi Mpodeccuu Uiu CIEIUAIbHOCTH CPETHETO
podeccronanbHOro 06pa3oBanus (MucbMo JlenaprameHTa rocy1apcTBEHHOU MOJIUTUKH B
chepe nmoaroroBku padounx kaapos u 1O Munobpnayku Poccun ot 17.03.2015 Ne 06-
259), o100peHHOM perieHreM (erepatbHOro yaeOHO-METOANIECKOr0 00beIMHEHUS 10
o0memy o6pazoBanuio (mpotokon ot 28 utoHs 2016 r. Ne 2/16-3).
Coneprkanue mporpaMMbl « XUMHs HAIPaBICHO HAa JOCTHYKCHUE CIICIYIOMUX LeJIeii:
* (hopMupoBaHue y 0O0yUAIOIIMXCSI YMEHUS OLIEHUBATh 3HAYNMOCTh XHMHUYECKOTO 3HAHUS
JUTSL KQKJIOTO YeTIOBEKa;
* (hopMupoBaHUe y 00YUYAIOUINXCS IIETOCTHOTO MPEACTABICHUS O MUPE U POJIH XHMHH B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA; YMEHUS OOBSICHSITH
00BEKTHI U MPOIIECCHl OKPYKAIOIIECH NeHCTBUTETLHOCTH: IPUPOTHON, COITMAIBHOM,
KYJIbTYPHOU, TEXHUYECKOMN CPEeJIbl, — UCIIOJIb3YS ISl 3TOT0 XUMHUUECKHUE 3HAHMUS;
* pa3BUTHE Y 00YJAIOINXCSI YMEHHUN pa3nnyarh (PakThl U OIICHKH, CPABHUBATD
OIICHOYHBIC BBIBOJIBI, BUICTh UX CBS3b C KPUTECPUSIMHU OIICHOK U CBS3b KPUTEPUEB C
OTIPEJICIICHHON CHUCTeMOM IEHHOCTEe!, (hOPMYIUPOBAaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MIO3HIIHIO;
* mproOpeTeHne 00yJaIONIMMHICS OTIBITa Pa3HOOOPA3HOH e TEIIEHOCTH, TIO3HAHUS
Y CaMOIIO3HAHUS, KITFOYEBBIX HABBIKOB, UIMEIOIINX YHUBEPCATbHOE 3HAUCHUE IS
Pa3JIMYHBIX BUJIOB JACSITEIILHOCTH (HABBIKOB PEIICHHSI MPOOIEM, MPUHATUS PEIICHUIA,
MIOWCKa, aHalTu3a U 00paboTKK MHPOPMAIHH, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB M3MEPEHHM, COTPYAHUYECTBA, O€30MMacCHOT0 0OpaIleHus C BEIECTBAMH B
MOBCETHEBHOM JKU3HH ).
B mporpammy BKITIOYEHO COepKaHKe, HAPaBICHHOE Ha (POPMUPOBAHUE Y CTY/ICHTOB
KOMITETCHIINIM, HE0OX0AUMBIX 71 KadecTBeHHOro ocBocHuss OITOIT CITO na 06a3e
OCHOBHOT'0 00111er0 00pa30BaHMs ¢ MOTYYECHHEM CPETHETr0 00I1Iero o0pa3oBaHus;
MPOrPaMMBbI TIOJITOTOBKH KBATH(PHUITUIPOBAHHBIX Pab0YHX, CIIYKAIIUX, IPOTPAMMBI
MOATOTOBKH CTieuanucToB cpeanero 3seHa ( [IIICC3).
[Tporpamma MO>KET UCTIOIB30BATHCS APYTUMHU MPOPECCHOHATEHBIME 00pa30BaTeIbHBIMU
OpraHu3aLUsIMH, PEATHU3YIOUIMMH 00pa30BaTEeNbHYIO IPOrPaMMy CPEIHETO OOIIEro
obpazoBanus B npeaenax ocsoenus OITOIT CTIO Ha 6a3e 0CHOBHOTO 00IIIeTO
obpazoBanusi( [IIICC3).
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OBIIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUILIUHBI «XUMUS»

XUMHUs — 3TO HayKa O BELIECTBaX, UX COCTaBE U CTPOCHUH, CBOMCTBAX U IIPEBPAILLCHUSAX,
3HAYEHUU XUMHYECKUX BEILIECTB, MATEPUAIOB U IIPOLIECCOB B IPAKTUYECKOU
JeATEIbHOCTU YEIIOBEKA.



Coneprxanue 061meo0pa3oBaTeabHON Y4eOHOM TUCIUITIMHBI « XUMUS HAIPaBIECHO Ha
YCBOEHHME 00Yy4YarOIIMMUCS OCHOBHBIX MTOHATHH, 3aKOHOB U TEOPUN XUMHUH; OBJIAJICHUE
YMEHHUSAMHU HaOII04aTh XUMUUYECKHUE SIBIICHUS, IPOBOJUTh XUMUUECKUN SKCIIEPUMEHT,
IPOU3BOINUTH PACUETHl HA OCHOBE XUMUYECKHX (POPMYJI BEIIECTB U YpaBHEHUN
XAMHYECKHX PEAKIIUMN.
B npouecce nzydeHuss XuMun y 00y4Jaroumxcsi pa3BUBAIOTCA M03HABATEIbHBIE HHTEPECHI
U MHTEJUIEKTyaJIbHbIE CLIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM ITPHOOPETEHHUS
3HAaHWUU [0 XUMUU B COOTBETCTBUH C BO3ZHUKAIOUIMMU KU3HEHHBIMH ITpo0OIeMaMu,
BOCIIUTBIBAETCA OEPEKHOE OTHOIIECHUS K MPUPO/JIE, HIOHUMAaHUE 310pOBOro o0paza
XKHU3HU, HEOOXOMMOCTH NMPEAYIPEKACHUS IBICHUN, HAHOCSIINX BPe] 3710POBBIO U
OKpY>Karolel cpeje.
OHu ocBaMBarOT IPUEMBI TPAMOTHOI0, O€30I1aCHOTO UCIIOJIH30BAHUS XUMHUECKHUX
BELIECTB U MaTEpUAJOB, IPUMEHSIEMBIX B OBITY, CETLCKOM XO3SIIICTBE U HA
POU3BO/ICTBE.
[Tpu cTpyKTYypupOBaHHUH COAEpKaHUS 00IIe00pa30BaTENIbHON yUeOHOW TUCIUIUIMHBI IS
poQecCuOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aLNM, PEATU3YIOMIUX 00pa30BaTEIbLHYIO
nporpammy cpeaHero oouero oopazosanus B npeaenax ocsoenust OIIOII CIIO na 6a3e
OCHOBHOTI'0 0011ero 00pa3oBaHMsl, yUUThIBAJIaCh OObEKTUBHAS PEATLHOCTh —
HEeOOJIbII0ON 00BEM YacOB, OTITYIIIEHHBIX HA U3yYE€HUE XUMHUH U CTPEMIICHUE
MaKCUMaJIbHO COOTBETCTBO-
BaTh UJIEsIM pa3BHBaroliero ooyuenus. [loaromy TeopeTnueckue BOnpockl MAaKCUMaIbHO
CMEIICHbI K HayaJly U3y4YEeHUs JUCHUIUIMHBI, C TEM YTOOBI MOCIENYIOIUN (aKTUYECKUn
MaTepuajl pacCMaTPUBAJICS HA OCHOBE U3YUYEHHBIX TEOPUH.
Peanuzanus aelyKTUBHOTO MOJIXO/a K U3YYEHHIO XUMHH CIIOCOOCTBYET Pa3BUTHIO TAKUX
JIOTMYECKUX ONepaluil MBIIIJICHHS, KaK aHaJU3 U CUHTE3, 000011eHNe U KOHKPETU3alHs,
CpaBHEHHE M aHAJIOTHUs, CUCTEMATHU3aIUs U KIacCU(PUKALU U Jp.
N3ydenne xuMuu B IpoheccHOHANbHBIX 00pa30BaTEebHBIX OpPTraHU3aLNSX,
peanu3yroImux 00pa3oBaTeNIbHYIO IPOrpaMMy CpEAHEro o01iero oopa3oBaHus B
npenenax ocsoerust OIIOIT CITIO na 6a3e ocHOBHOTO 0011ero o0pa3zoBaHus, UMEET CBOU
0COOEHHOCTHU B 3aBUCUMOCTHU OT MPOQHIIst MPOPECCUOHATBLHOT0 00pa3oBaHus. ITO
BBIPAKAETCS B COZEPKAHUU 00yUEHUSs!, KOJMUECTBE YAaCOB, BbIICTSIEMbIX HAa H3yUCHHUE
OTJIEJILHBIX TEM MPOTPAMMBI, TIIYOMHE UX OCBOCHUS 00y4JaIONUMUCS, 00bEME U
XapakTepe NPAKTUUECKUX 3aHATHI, BUIaX BHEAYIUTOPHON CaMOCTOSTENbHON paboThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CI1O u cnermansHocTeit CITO
TEXHUUYECKOTo Mpoduiid npodeccuoHanbHOro 00pa3oBaHUs XUMUS U3ydaercs 0oliee
yrayOJaeHHO Kak npoduiabHas yyeOHas IUCIUIIINHA.

Crenuduka u3ydeHus: XMMHUH IIPH OBJIaJIEHUH NPO(ECCUIMU U CIIEHUATBHOCTIMU
TEXHUYECKOTro MPOouIIst OTpakeHa B Kax 10l Teme pasnena «Conepkanue yueOHOU
JUCHUIUTUHBD B pyOpuke «lIpodunbHbie n npodeccrnoHanbHO 3HAYUMBbIE 3JIEMEHTHI
coJiep KaHMs». DTOT KOMIIOHEHT peajiu3yeTcsl IpU UHIUBUIYaIbHON CaMOCTOSTEIbHON
pabote oOyuaromuxcs (HanmucaHuu pedeparon, MOATOTOBKE COOOIICHUH, 3aIIUTe
MPOEKTOB), B MpoIecce y4eOHON AesITEIbHOCTHU MOl PYKOBOACTBOM IPENOIaBaTes
(BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTa —J1a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
paboT, pelIeHNH MPaKTUKO-

OpPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T. 1.).

Jljis opranu3anyuy BHEAYAUTOPHONW CaMOCTOATEIbHOM paboThl CTYACHTOB,
osnaaeBatomux npodeccuamu CI1O u cnermansHOoCcTsIMU CIIO TeXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Tipoduieii mpodeccnoHaIbHOTO 00pa30BaHus, IPEICTABICH
NpUMEpHBIH nepedeHs pedepaToB (IO0KIAI0B), HHAUBUAYAIbHBIX IPOEKTOB. B mponecce

5



U3yYEHUS] XUMUH BaXKHO (POPMHUPOBATH HHPOPMAITIOHHYIO KOMIIETEHTHOCTb
oOyuarommxcs. [loaToMmy mpu opranu3anuy caMoCTOSITENFHONU PaboOThl HEOOXO0IUMO
aKIICHTHPOBATh BHUMaHUE 00YJaIOIINXCS HA TIONCKE MHPOPMAIIMH B CPEIICTBAX
maccmenua, MHTepHeTe, yaeOHO! U CrieMaibHOM TUTEpaType ¢ COOTBETCTBYIOIIUM
odopmIIeHHEM U TIPECTABICHUEM PE3YIHTATOB.

N3yuenue o61eo0pazoBarenbHON yUeOHON TUCHUTUTAHBI «XUMUSDH 3aBEPIIACTCS
NOJIBEZICHUEM UTOTOB B (hopMe audPepeHITpOBaHHOTO 3a4eTa WK YK3aMEHa B paMKax
IPOMEXYTOUHOM aTTecTallK cTyAeHTOB B mpouecce ocBoenus OIIOIT CIIO ¢
noytydeHueM cpeanero oomero oopazosanus ( [IIICC3.)

1. TACIHOPT PABOYEHN ITPOT'PAMMbBI YUEBHOM JTUCHUILJIAHBI

KXHAMUD»




1.1.006acTh NpuMeHeHHsI POTrPaMMbI

Paboyast mporpaMma yueOHOM TUCIUILTUHBI « XUMUSD» TPETHA3HAYEHA
JUTSL U3y4YEHUsl XUMHUH B PO ECCUOHANIbHBIX 00pa3zoBaTeinbHbIX opranuzanusax CI10,
peanu3yrimmx o0pa3zoBaTENIbHYIO IPOrpaMMy CPEAHET0 00I1Iero 0Opa3oBaHus B
npejenaax OCBOCHHsI OCHOBHOM MpodeccoHanbHOoM 00pa3oBarenbHoil mporpammel CI1O
(OITOII CIIO) Ha 6a3e ocHOBHOIO 00111€eT0 00pa30BaHus MIPU MOATOTOBKE
KBaJIM(DUIIMPOBAHHBIX PAOOUUX, CIYKAIIUX, CIICIUATNCTOB CPETHETO 3BEHA 110
cneruanbHOCTIM: 15.02.08 TexHONOTHS MAaIIMHOCTPOSHUSI.

Pabouvas mporpamMma mo AUCHUIUTHHE «XUMUS» MOXKET OBITh HCIIOJIb30BaHa B IPYTHX
y4eOHBIX 3aBEJICHUSAX CPeHEro MpodeccuoHanbHOro 00pa30BaHUs TEXHUYECKOTO
npoduis. s U3Y4eHUs] XUMUHU B TPO(ECCHOHANBHBIX 00pa30BaTeNIbHBIX OpPTraHU3alUIX
CIIO.

1.2. MecTo y4eOHOM IUCHUILUIMHBI B CTPYKTYpPe OCHOBHOI nMpodeccHoHaIbHOM
o0pa30oBaTe/IbHOI MPOrpaMMbl: MECTO Y4ECOHON AUCHMILTUHBI « XUMHUS» — B COCTaBE
o011eo0pa3oBaTENbHBIX YUEOHBIX JUCIUIUIMH 110 BBIOOPY, POPMUPYEMBIX U3
00s3aTenbHbIX peaMeTHbIX obsacteit @I'OC cpegnero obuiero oopazoBaHus, s
npodeccuii CI1O unu cnenmansHocTeit CITO cooTBeTcTBYIOMIETO PO
npodeccruoHaIbHOTO 00pa30BaHU.

1.3. lesqn 1 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATaM OCBOCHHS
yueOHO# AU CHNILINHBI:

OcBoeHue cofiepkanus yueOHOM TUCITUTUTMHBI «XUMHs», 00€CIIeYNBACT JOCTHKCHHE
CTYJCHTAaMH CIICAYIONUX Pe3yJbTAaTOB:

* TUYHOCHHBIX'

—— YyBCTBO FOPJIOCTH U YBAKECHUSI K UICTOPUH U IOCTHKEHUSIM OTEYECTBEHHON
XUMHYECKON HAyKU; XUMHYECKH IPAMOTHOE MOBEJIEHUE B MPOo(hecCHnOHAIbHON
NeSITETFHOCTH U B OBITY ITpH 0OpaIleHuH ¢ XUMHYECKUMU BEIIECTBAMH, MaTEpUaTaMH U
poLEeccaMu;

—— FOTOBHOCTH K IIPOJIOJKEHIIO 00pa30BaHUs U TOBBIIICHUS KBaTU(UKAIINK B U3-
OpaHHOM TTpodeCcCHOHATBFHOMN ACITEIFHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU XH-
MHUYECKUX KOMITETCHIIHHA B ATOM;

—— YMEHHE UCTOJIb30BaTh JOCTH)KEHUSI COBPEMEHHON XUMUYECKON HAYKU U XUMUYECKHX
TEXHOJIOTUH JIJIS TIOBBIIIEHUS! COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHON
poQeCCHOHATBHOMN eI TEIHHOCTH;

* MemanpeomMemHulx:

—— HCIOJIb30BaHHUE PA3IMYHBIX BUJIOB I03HABATEIBHOMN IEATEIBHOCTH U OCHOBHBIX
WHTEJUICKTYAJIBHBIX Orepanuii (TOCTAaHOBKH 3a/1a4d, (POPMYIUPOBAHUS THIIO-

TE€3, aHAJIU3a U CUHTE3a, CPAaBHEHUS, 000OIICHUS, CUCTEMAaTU3aIliH, BBISIBICHUS
NPUYMHHO-CIIEICTBEHHBIX CBSI3€H, IIOMCKA aHAJIOTOB, (POPMYJIUPOBAHUS BBIBOJIOB)

JUIS peLeHHsI TOCTABJICHHON 3a/1auu, MPUMEHEHHE OCHOBHBIX METO/10B TIO3HAHUS
(HaOIIOICHUS, HAYYHOT'O SKCTIEPUMEHTA) JIJIsl U3YUYEHUSI Pa3IUYHbIX CTOPOH XH-
MHUYECKHX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3SHHKAECT HEOOXOAMMOCTh CTal-
KHBAaThCS B MPO(ecCHOHABHOMN cdepe;

—— WCTIOJI30BaHME PA3TMYHBIX HCTOUHUKOB JIJIS TIOTYYCHUST XUMUYECKOW HH(POPMAITHH,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTH /ISl IOCTHKEHUS XOPOIIUX PE3YIETATOB B
npodeccruoHabHOM chepe;

* nPEOMEemMHbBIX: *

—— c(hOpMUPOBAHHOCTh NPEJICTABICHUI O MECTE XMMUU B COBPEMEHHON HAYYIHOM
KapTHHE MHUpa; TOHUMaHUE POJIU XUMUH B (OPMHPOBAHUU KPyro3opa U (HyHK-
[IMOHATBHOIN IPaMOTHOCTH YE€JIOBEKa JJIsl PELICHHSI MPAKTUUYECKUX 3aa4;

—— BJIQJICHUE OCHOBOIIOJIATAIOIIUMHU XUMUYECKUMHU TIOHATUSMU, TEOPUSIMH, 3aKOHAMU



Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOM;

—— BJIaJICHUE OCHOBHBIMHM METOJIAMH HAYYHOTO MTO3HAHUSI, UCIIOIb3YEMbIMU B XUMUU:
HaOII0IeHUEeM, ONTMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM; yMEHUE 00pabaThIBaTh,
OOBSICHATh PE3yJIbTaThl MPOBEICHHBIX OIBITOB U JIEJIaTh BHIBOJIbI; TOTOBHOCTD U
CIOCOOHOCTDb MPUMEHSITH METO/IbI TTO3HAHMS TIPU PELICHUU MPAKTUYECKUX 3a]1ay;
—— c(OpPMHUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIC OIICHKH M TTPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (GOpMYJIaM U YpPaBHEHUSIM;

—— BJIaJICHUE MPABUIaMU TEXHUKHU 0€30MMaCHOCTH MPHU UCIIOIb30BAHUU XUMUYECKUX
BEIIECTB;

—— c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3HITUHU MO OTHOIICHUIO K XUMHUYECKOMN
uH(popMalKu, MoTy4yaeMor U3 pa3HbIX HCTOYHUKOB

B PE3YJIbTAaTC OCBOCHUA JUCHUILIINHBI 06y11a101111/1171c51 JOJDKCH YMCTh!
® Ha3bIBATb M3YYCHHLIC BCIICCTBA I10 HOMCHKIIATYPC,

® ONpENeNATh BAJICHTHOCTh, CTETICHh OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB, THUII
XUMUYECKOU CBSI3H, 3apsii HOHA, YUCJIO TPOTOHOB, HEUTPOHOB, JIEKTPOHOB, YUCIIO
DPHEPTeTHUCCKUX YPOBHEH, TPUHAIC)KHOCTH BEIIECTB K pa3HBIM KjaccaM
HEOPTraHUYECKUX U OPTAaHUYECKUX COCTMHCHHIA;

® XapaKTCpHU30BaATh: 06H_II/IG XUMHYECKHE CBOMCTBA MCTaJIJI0B, HCMCTAJIJIOB,
OCHOBHBIX KJIACCOB HCOPTAHNYCCKHUX U OPTaHUYICCKUX COGI[PIHGHPH?I;

® OO0BACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUS, IPUPOY
XUMUYECKOU CBS3U, 3aBUCHUMOCTb CKOPOCTU XUMUYECKOU PEAKIIUU U I0JI0KECHUE
XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (PAaKTOPOB;

® BBINIOJIHATH XUMHYCCKUI OKCIICPHUMCHT I10 PACIIO3HABAHUTIO Ba)KHEHIITNX
HCOPIraHNYCCKNX U OPTraHUYCCKUX COGﬂHHeHHﬁ;

® IIPOBOJIUTH CAMOCTOSTEIIbHBIN IMMOMCK XUMHYECKON HH(POPMAITUHN C
HCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB;

® CBS3BIBATH M3YUYCHHBIA MaTEpHall CO CBOSH MPpodecCHOHATBHON NeATEIHPHOCTHIO,
® pemaTh pacyeTHBIC 33/1a4M 0 XUMHUECKUM (OpMYJiaM U yPAaBHEHUSM,
e coOnroaaTh MpaBuia OXPaHbl TPyAa MPU padoTe B KAOMHETE XUMUH.

B pesynbrare ocBOCHHS TUCHIUTIITUHBI 00YJArOIIHIICS TOJDKEH 3HATh:

® BAXHCHIINE XMMHUYCCKUE TIOHATHS: BEIIECTBO, XUMUYCCKUN AIIEMEHT, aTOM,
MOJIEKYJia, OTHOCUTEIbHASI AaTOMHASI U MOJICKYJISIpHASI MacChl, HOH, aJUIOTPOIHS,
M30TOIIBI, OTPHUIIATEIILHOCTh, BAJIGHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIPHAS
Macca, MOJISIPHBII 00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS, PACTBOPHI, DIIEKTPOJIHT, HEIJICKTPOJIHUT,
DIIEKTPOIUTUYECKAS TUCCOIMAIINSI, BOCCTAHOBUTEIb, OKUCIICHHUE U
BOCCTaHOBJIEHHUE, TETIJIOBOM 3P(EKT peakiuu, XUMUIECKOe PAaBHOBECHE,
YTIEPOIHBIN CKEJET, PYHKIIMOHATbHAS TPYIIIa, U30MEPHs, TOMOJIOTHSI;

® OCHOBHBIC 3aKOHBl XMMHUHU: COXPAHEHHS] MacCChl BEILIECTB, IOCTOSIHCTBO COCTaBa
BelecTs, [lepuonnuecknii 3axon J1.M1.Menneneena;

e Ba)XHEMIIIME BEIIECTBA U MaTcpurajbl: MCTAJJIBI U CILIAaBbI; CCPpHAsA, COJIsIHAsA,
a30THas1, YKCYCHas KHUCJIOTEI, 6J'IaF0pO)1HI>I€ ra3nl, BOOOPOA, KUCIIOPOJ, IraJIOrCHEI,
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IETIOYHBIE METAJUIbI; OCHOBHBIE, KUCIOTHBIC, aM(OTEPHBIE OKCUIBI,
TUAPOOKCH]IBI, IIEJI0YH, YIVIEKUCIIBIM, YrapHbIA, CEPHUCTBIN ra3sl, aMMHakK, BOJA,
IPUPOJHBIN a3, METaH, 3TaH, YTUJIEH, AalleTUJIEH, XJIOPUJ HaTpusl, KapOoHar,
ruapokapOoHaT HaTpus, O€H30JI, CIUPTHI, 3PUPBL, )KUPBI, MBLIO, YIIIEPOIbI,
AQHWIMH, aMUHOKHUCJIOTHI, O€JIKH, BOJIOKHA, Kay4yKH, IUIACTMACCHI, YTJIEBOJOPO/IbI;

® OCHOBHBIC TCOpHU XHWMHHU!: SHCKTpOHHTquCKOﬁ Aucconuanuu, CTpOCHUA
OpPraHN4YCCKUX U HCOPTraHUYCCKUX COCIUHCHUM.

1.4. PexoMeHyeMoe KOJINYECTBO YACOB HA OCBOEHHE MPOTPaMMbI N CIHIJIHHBI:
MaKCUMaJbHON yueOHOM Harpy3ku oOyuyatomierocss 117 gaco, B TOM UucIe:
00s13aTeNbHON ayAUTOPHON yaeOHON Harpy3Kku o0ydaromerocs: 824acos;
CaMOCTOATEIBHOM paboThl 0Oydaromerocs: 35 4acos.

2. CTPYKTYPA U COJEP)KAHUE YUYEBHOW JUCHUIJIMHBI
9



2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Buj yueOHo# paGoThl

Oovem uacoe

MakcumajibHasi yueOHAasi Harpy3ka (Bcero) 117
Oo0s3aTesibHAsE ayAUTOPHASI y4eOHAsi HArpy3Ka (Bcero) 82
B TOM YHCIJIC:

TEOPETUYECKUE 3aHATUS 40
NPAaKTUYECKUE 3aHATUS 38
KypcoBas paboTa (IIpoeKT) -

KoHcynpTanuu mmo remam 4
CamocrosiTesbHas padoTa odydariuerocs (Bcero) 35
B TOM YHCIJIE:

caMoCTOsITeNIbHAsl paboTa HaJl KypcoBOil paboTO (MMPOEKTOM) -

peghepam 1
cocmasieHue ypasHeHul 3
peuterue 3a0ay 6
00K1a0 8
coodwenue 17
HUmocosass ammecmayus 6 hopme - oughghepenyuposanno2o 3auema
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2.2. KajeH1apHoO-TeMATH4YEeCKHI IJIAH U coJepKaHue Y4eOHOH THCHMILIHHBI

HaumMeHoBaHue pa3aejioB 1 TEM

Coaep:xaHue y4eOHOro MaTepHaJia, JadopaToOpHbie PadOThHI H|
DpaKTHYEeCKHE 3aHITHA, CAMOCTOSTEJIbHAsA pad0oTal
00YVYAIIINXCH, KYPCOBas paooTa (IIPOEKT) (eciu|
mpeoycmompenbl)|

O0bem
4acoB

YpoBeHb
0CBOCHHUS

Paznenl.O6mas u HeopraHuyeckass XuMHUsl.

OO0masi 1 Heopranuyeckasi xumus. (344)

53

Tema 1.1BBenenne. OcCHOBHBIE XUMUYECKHE
MOHSTHUS U 3aKOHBI.

Cooepicanue yueonozo mamepuana-4uac

1.1.1.BBenenue .OCHOBHBIE TTOHITHS U 3aKOHBI
XVMUH.,

OcHoBHbIE TTOHATHS XUMUM: BeriectBo. ATom. Mosnekya.
XUMUYECKU 351eMeHT. AoTponus. [IpocTeie U cloxHbIe
BemlecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIICCTB.
Xumudeckue 3Hakd U popMyibl. OTHOCUTEIBHBIEC aTOMHAsS U
MoJIeKyJsspHas Macchl. KonudecTBo BelecTna.

OcHoBHBIE 3aKOHBI XUMHH. CTEXHOMETPUS. 3AKOH COXPAHEHUS
MaccChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB
MOJIEKYJIIPHOU CTPYKTYpbl. 3aKOH ABOTAJIpO U CJIEACTBHS UX HETO.

1.1.2. IlpakTuyeckoe 3ansTue Nel

«Pemenue PAaCYETHBIX 321249 110 OCHOBHBIM 3AKOHAM XUMHHA ).

Camocmoamenvnan paooma Nel. Paboma c yueonoi
aumepamypoit u Humepnem — pecypcamu. Coodouenus.

1. buoTtexHon0TMs ¥ reHHast HHXXeHepus: — TexHosioruu X XI Beka.
2.HaHOTeXHOJIOTHS KaK MPHOPUTETHOE HAPABICHUE PA3BUTHS
HayKH U npousBojcTsa B Poccuiickoit denepanuu.

Tema 1. 2. Ilepuoauueckuii 3aKOH U
nepuoanyeckas cucrema J.M.Menneneesa

Cooeprcanue yueonozo mamepuana -24ac
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1.2.1. Ilepuoauueckuii 3aKOH ¥ IEPUOANYECKAS
cucrema .M. Menaeneera. CtpoeHue atoma .

Ortkpseitue .M. MenneneeBbiM [leproandeckoro 3aKoHa.
[Tepuoanueckuii 3akoH B popmynuposke JI.M1. Menpaeneena.

[lepnoauyeckas Tabauna XMMHUYECKUX JIEMEHTOB —
rpadguyeckoe 0ToOpakeHue Nepuoanueckoro 3akona. CTpykrypa
NEPUOANYECKON TaOJIUIIBI: IEPUOABI (MaJIble ¥ OOJIBIIKUE), TPYIIIBI
(rmaBHas 1 moOo4YHasA). ATOM — ClIOKHAas yacTula. Sapo (mpoTOHbI
Y HEUTPOHBI) U 3JIEKTpOHHAs 00osiouka. M3oromnel. CTpoeHue
AJNEKTPOHHBIX 000JIOYEK AaTOMOB AJIEMEHTOB MaJIbIX MIEPUOJIOB.
Oco0eHHOCTH CTPOCHHUSI STIEKTPOHHBIX 0007I0YEK AaTOMOB JIEMEHTOB
00JIBIINX EPUOAOB (IEPEXOAHBIX 371eMeHTOB). [ToHsITHE 00
opouTansx. S-, p- u d-OpOuTanu. DJICKTPOHHBIC KOHDUTYpAIHH
aTOMOB XMMHYECKUX 3JIEMEHTOB.

CoBpemeHnHast GOpMyIHPOBKA MEPUOJIUYECKOTO 3aKOHA.
3HaueHue NepruoANYECKOro 3aKOHA U MEPUOINYECKON CUCTEMBbI
xumuyeckux 3nemeHToB JI.1. Menzaeneesa aiist pa3BUTUSA HAYKH U
MOHUMaHUS XUMUUYECKON KapTUHBI MUPA.

Camocmoamenvnasn paooma Ne2. Padbora ¢ yueOHOH

Jureparypoid u UnrepHer — pecypcamu.Pedeparsl no Boioopy.

o JKuznp u nesarenpHocth [{.M.Menaeneena.

* «[leproguueckomy 3akoHy OyAylIee HE TPO3UT pa3pyLICHUEM. ..»

* Cunre3 114-ro snemenTa — TpuyMmdp poCCUNCKUX PUZUKOB-

SIIEPUIUKOB.

* MI30TOMBI BOOpO/IA.

* Mcnonb3oBaHue paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX IETIAX.
* PeHTreHOBCKOE M3JIyYEHHUE U €ro UCTOJIb30BaHUE B TEXHUKE

U MEJUIMHE.

Tema 1.3. Ctpoenue BemiecTa

Cooeporcanue yueonozo mamepuana-4uac

1.3.1.OcHOBHBIE THUIIBI XUM. CBsA3U. OHHAS U

Karuonsr, ux o0pa3oBaHue U3 aTOMOB B PE3yJIbTATE
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KOBAJICHTHBLIC CBA3H.

npoliecca OKUcIeHUs. AHUOHBI, UX 00pa30BaHKUE U3 aTOMOB B
pe3yJbTare Impolecca BOCCTaHOBIEHU. MIoHHas CBs3b, KaK CBA3b
MEXAy KaTHOHAMHU ¥ aHHOHAMHU 3a CYET 3JIEKTPOCTATUYECKOTO
nputsbkenus. Kiaccudukaius MOHOB: IO cOCTaBy, 3HaKy 3apsija,
HAJIMYMIO THAPATHON 0007104YKU. IOHHBIE KpHCTaNINYECKHE
pemieTku. CBOMCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON
peretku. MexaHnu3m o0pa3oBaHUsi KOBAJICHTHOU CBSI3M (OOMEHHBIN
U IOHOPHO-AKIENTOPHBIN). DINEKTPOOTPULIATEIEHOCTb.
KoBaneHnTtHsle nossipHas u HenossipHast cBsizu. KpatHocth
KOBaJICHTHOU CBSI3U. MOJIEKYJIIpHBbIE U ATOMHbIE KPUCTAIITNYECKUE
pemieTkn. CBOMCTBA BEIIECTB C MOJIEKYJIIPHBIMU U @TOMHBIMHU
KPUCTANINYECKUMHU PeIIeTKaMu.

Camocmoamenvhan paboma Ne3 CooOuieHue:
Mertamnndeckas CBs3b. ATperaTHbIC COCTOSIHHSI BEIIECTB U
BOJIOPOJIHAS CBSI3b.

1.3.2. Yuctele BemecTBa U cMecH.  J{UcmepcHbIe
CUCTEMBI

[IpakTuueckoe 3ansatre No2

[Tonsitue o cmecu BeniecTB. [ OMOreHHbIE U T€TEPOTEHHBIC
cmecu. CocTaB cMeceii: 00beMHast U MaccoBasi JOJIM KOMIIOHEHTOB
CMECH, MaccoBas J10JIsl TPUMECEH.

[Tonsatue o aucnepcHoit cucteme. JucnepcHas daza u
nucnepcuoHHas cpena. Kinaccudukanus TucnepeHbIX CUCTEM.
[ToHsiTHE O KOJIOMIHBIX CUCTEMaX.

«IIpuroToBneHne AMCHEPCHBIX PACTBOPOBY

Camocmoamenvhan paboma odyuarouwguxcsa Ned

Paooma c yueonoii numepamypoii u Humepnuem —
pecypcamu.Coobienue. (o BEIOOpY).

[1ma3mMa — 4eTBepTOE COCTOSTHUE BEIIECTBA.

* AMOp(QHBIC BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.

» OxpaHa OKpYKaOIIeH CPe/Ibl OT XMMHUYECKOTO 3arpsi3HCHHUS.
KomnnuecTBennsie xa-

PaKTEPUCTHKY 3arpsI3HEHUS OKPYXKAIOMIEH CPEIbI.
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* [Ipumenenue TBepAOro u razoo0pasHoro okcuna yrieposa (IV).
* 3ammTa 030HOBOI'O SKpaHa OT XMMHYECKOTO 3arpsA3HEHMS.

* I'pyboaucnepcHble CUCTEMBI, UX KiIacCu(puKanus u
KCIIOJIb30BaHMUE B Tpodeccro-

HaJIBHOU JESITEIbHOCTH.

» Kocmernueckue remnmu.

* [IpumeHenne CyCieH3u ¥ SMYJIbCHI B CTPOUTEIIBCTBE.

Tema 1.4. Bona. PacTBopbl. DiieKTpoIMTHYECKAS
JUCCOLIAALIUAL.

Cooepoicanue yueonozo mamepuana -64ac

1.4.1. Bona. PactBopsl. PactBOpenue.
DIIEKTPOIUTUYECKAS TUCCOLIMALINS BEILIECTB

Bona kak pactBoputens. PacTBOpuMOCTh BEHIECTB.
Haceimmennslie, HeHACHIIIEHHBIE, IEPECHIIIIEHHBIE PACTBOPHI.
3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B, KUJIKOCTEN U TBEPBIX
BEILIECTB OT Pa3IUYHBIX (PAKTOPOB.

MaccoBas 107151 paCTBOPEHHOTO BEHIECTBA DIICKTPOJIUTHI U
HEIJIEKTPOJIUTHI. DJNEKTPOIUTHYECKAS TUCCOUalusa. MexaHu3Mbl
AJIEKTPOJIUTHYECKON TUCCOLMALINY JJISI BELIECTB C PA3IMYHBIMU
TUMAMU XUMHUYECKOU CBA3U. [ mapaTupoBaHHbIE U
HETUJIpaTUPOBaHHBIC HOHBI. CTENEHb JIEKTPOJIUTUIECKON
muccormanuu. CHIbHBIC U clIa0blie 3JIeKTPOIUTh. OCHOBHBIC
MOJIOKEHUS TEOPUH IIIEKTPOITUTAUYECKON qucconranuu. Kuciortsl,
OCHOBAHMS U COJIM KaK JICKTPOJIUTHI.

1.4.2 Tlpaktuueckas pabora Ne3

Peakuuu noHHoro ooMena .

1.4.3 TlpakTtuaeckoe 3anstre No

[IpuroroBiieHrE paCTBOPOB € ONPEIEICHHON MacCOBOU
JI0JIel paCTBOPEHHOTO BEILIECTBA.

Camocmoamenvnasa paooma NeS5  CooOuienue (1o BHIOOpPY)
PactBops! BOokpyT Hac. TuIsl pacTBOPOB.

* Bona xak peareHT u cpea Juisi XMMHUYECKOTO Tpolecca.

* ’)Kusns u nesrensHocTh C.AppeHuyca.

* Bkiag oTe4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH
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BHeKTPOJIHTI/I‘{eCKOﬁ Jucconuanum.

° yCTpaHeHI/Ie JKCCTKOCTH BOJIbI HA ITPOMBIIIJIICHHBIX ITPCANIPUATUAX.

Tema 1.5. Knaccudukanus HeopraHmueckux
COEJIMHEHUN U UX CBOICTBA

Cooeporcanue yueonozo mamepuana -84ac

14

1.5.1.Kucnotsl ¥ UX CBOMCTBA

Kuca0Thl Kak 37€KTpOJINTHL, UX KiIacCU(pUKaLMS [0 pa3IuuHbIM
IpU3HAaKaM. XMMUYECKHAE CBOUCTBA KUCIIOT B CBETE TEOPUHU
ANEKTPONIUTHYECKON Arccounanuu. OcoOeHHOCTH B3aUMOIEUCTBHS
KOHLICHTPUPOBAaHHOW CEPHOM M a30THOW KHMCJIOT C METaJNIaMH.
OcHOBHBIE CITOCOOBI TOJTYYEHUST KUCIOTHI.

1.5.2.0cnoBanus 1 ux corcrea Cojiv, OKCUIBI U
HMX CBOMCTBa

OcHOBaHUS KaK JIEKTPOJIUTHI, UX KJIacCU(pUKaLus 10
pa3IU4HbIM IpU3HAKaM. XMMHAYECKHAE CBOMCTBA OCHOBAHUN B CBETE
TEOPHH JIEKTPOIUTUYECKON Aucconuanuu. Pasnoxenne
HEpacCTBOPUMBIX B BOJIe OCHOBaHUMN. OCHOBHBIE CIIOCOOBI
nosydyeHus: ocHoBaHui. Conu Kak 1eKTposnuThl. Coiu CpeHue,
KHCJIbIE U OCHOBHBIE. XMMHYECKH CBOKCTBA COJIEW B CBETE TEOPUU
ANEKTPONUTUYECKOH Arccouuanuu. CrocoObl MOTydeHHs
conteit.I'mapomnus coneit. Okcuabl U uxX cBoicTBa. Coneobpasyronue
1 HecosieoOpasyromnue okcuabl. OCHOBHBIE,
amM(pOTepHbIE U KUCIOTHBIE OKCUIbl. 3aBUCUMOCTb XapaKTepa
OKCHJIa OT CTETIEHU OKHUCJIE-

HUST 00pa3yIoIIero ero Metajia. XUMHUECKHe CBOWCTBA
okcuoB. [lonmyueHnne okcHIoB.

Camocmoamenvhan paboma Ne6 Paboma c yueonoi
aumepamypou u Humepunem — pecypcamu.

CepHas KuCI0Ta — «XJI€0 XUMUYECKOM MPOMBILIUIEHHOCTH.
* Mcnonb3oBaHWEe MUHEPAIBHBIX KUCIOT HA MPEANPUATHSIIX
pa3IMyHOro MpOoduUIIs.

[IpaBuna pazbaBiaeHus! CEPHON KHCIOTHI

Camocmoamenvnasa paboma Nel Paboma c yueonoi
aumepamypou u Humepnem — pecypcamu.
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e OKCHUBI U COJIM KaK CTPOUTEIbHBIE MAaTEPHUAIIBI.

* Mcropus rurca.

* [IoBapeHHas CONb KaK XUMHUYECKOE CBIPHE.

* MHoronukuii kapOOHAT KaJbLMs: B IPUPOJIE, B MPOMBIIIEHHOCTH,
B OBITY.

Camocmoamenvnas paooma No8

1.ITonstue o pH pactBopa. Kuciornas, menounas,
HEeHTpabHas cpellbl pacTBOPOB. 2. Pemenue 3a1a4, cocTaBieHue
YpaBHEHUH

1.5.3. Ilpaktuueckoe 3anstue NeS5

«CBolicTBa KUCIIOT, OCHOBAHUM, COJICH, OKCHJIOB)

1.5.4 TlpaxTidaeckas pabora Ne6

I'enerndeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX
COEIMHEHUN

Tema 1.6. Xumnueckue peakuu

Cooepicanue yueonozo mamepuana-4uac

1.6.1.Knaccudukanust XuMHUECKUX pPEeaKIui
OKHUCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.
[IpaxTnueckoe 3anstue Ne7

Peakiuu coeuuenus, pa3noxKeHus, 3aMeIeHus1, OOMeHa.
Karanutnueckue peakiuu. OOpatumbie 1 HEOOpATHUMbIE PEAKITUH.
['omoreHHbIE ¥ T€TEepOTeHHBIC PEAKIIUU. DK30TEPMUUYECKUE U
SHIO0TEpMHUUECKUE peakiuu. TemmoBoi 3 PexT XuMUIECKUX
peakuuii. Tepmoxumuueckue ypaBHeHusi. CTeneHb OKUCIEHUS.
Oxkucnurenb U BOCCTAHOBIIEHHE. BOoCCTaHOBUTENh U OKUCIICHUE.
Mertop 351eKTpOHHOTO OanaHca JUisl COCTaBJICHUS! ypaBHEHUN
OKHCITUTETbHO-BOCCTAHOBUTEIBHBIX peakiuii. CocTaBlieHHe
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIE peakiuu. [logoop

K03 (HULIUEHTOB.
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1.6.2.CxOpOCTh XUMHUYECKUX PEAKIIHIA [ToHsiTHE O CKOPOCTH XMMHUYECKHUX PEAKIUI. 3aBUCUMOCTh

OO0paTUMOCTh XUMHUYECKUX PEAKIIHIA. CKOPOCTH XHUMHUUYECKHUX PEAKIHI OT pa3IUUHBIX (DaKTOPOB: MPUPOIBI
pearupyommx BeIecTB, UX KOHIIEHTPALUHU, TEMIIEPaTypHl,
IIpakTuyeckoe 3ansTue Neg§ IIOBEPXHOCTU COIIPUKOCHOBEHMS U UCIIOJIB30BAHUs KaTaIu3aTOPOB.

OO6paTtuMeble 1 HeOOpaTUMBbIE peaKIni. XUMUYECKOE paBHOBECHE U
CHOCOOBI €ro CMEIICHHUS.

«@PaKTOpHI ,BJIUAIOIINE HA CKOPOCTh XUMHUYECKOH peakuu
Pacuer ckopocTH XUMHYECKOH peakuum) .

Camocmosamenvhasn paooma NeOPaboma c yueonoii
aumepamypoii u Hnmepnem — pecypcamu.

DNEKTPOIU3 PACTBOPOB IIEKTPOIUTOB.

* DJIEKTPOJIH3 PACIIIIAaBOB DJICKTPOJIUTOB.

* [IpakTHueckoe MPUMEHEHHE IEKTPOIN3a: padhUHUPOBAHUE,
raJbBaHOILIACTHKA,

raJbBaHOCTCTHS.

* MlcTopust momydeHus: ¥ IPOU3BOJICTBA ATFOMUHUSI.
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* DJIEKTPOJIUTUYCCKOE TMOJyUYeHHE B pauHUPOBAaHUE METH.
* Xusznp u nesrenbHOCTh 1. J[3BU.

Tema 1.7.MeTaisl 1 HEMETAJUIEL.

Cooeprcanue yueonozo mamepuana -6uac

11

1.7.1. O0mas xapakrepuctuka Metamios. OOmas
XapaKTepPUCTUKA HEMETAIUIOB.

Oco0eHHOCTH CTPOEHHSI ATOMOB M KPUCTAJUIOB.
dusnueckue cBorcTBa MeTaiuoB. Kiaccudukaiiys MeTaaioB 1mo
pa3TUYHBIM pU3HAKaM. XUMHUYECKHE CBOMCTBA METAIIIIOB.
DNEKTPOXUMUYECKUH psi/i HAMTPSHDKEHU MeTauioB. MeTaioTepMusi.

O6mue cnocoObl monyueHus: MmerasuioB. [lonsTue o
MeTtamypruu. [lupomeTtamnyprus, rupoOMeTaTyprus 1
anekTpoMeTautyprusi. CriiaBsl yepHble U IBeTHbIE. OCOOEHHOCTH
cTpoeHust aToMOB. HemeTamibl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOICTB TaJIOT€HOB OT UX MoJIokeHus B [lepruoandeckon cucreme.
OxucnuTeNnbHbIE U BOCCTAHOBUTEIHHBIE CBONCTBA HEMETAIIJIOB B
3aBUCUMOCTH OT UX TOJIOKEHUS B PSAY AMEKTPOOTPUIIATEITHHOCTH.

1.7.2. Tlpaktuueckoe 3ansatue Ne9

«O01me CBOUCTBA METAILIIOB)

Camocmoamenvnasn paooma NelO coobwenun no o Bei6Opy

* Posib METAJIJIOB B UCTOPUU YeNOBEUECKON MBUIM3anuu. ctopus
OTEUECTBEHHOU uepHO MeTautypruu. CoBpeMeHHOe
METAJLITYPTUYECKOE IPOU3BOJICTBO.

* cTopust oTeuecTBEHHOM LIBETHOW MeTautypruu. Posib MeTasnioB u
CILJIABOB B HAYYHO- TEXHUYECKOM IIPOrpeECCE.

» Koppo3sust MeTaioB 1 criocoObl 3alUTHI OT KOPPO3HUHU.

* lnepTHBIC UK OJIarOPOIHBIE Ta3HbI.

* Poxxparoiue coyii — rajoreHsl.

* lcTopus MBENCKON CIIMYKH.

Tema 1.7.3
ITpakTnueckoe 3anstre NelQ

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4
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Camocmoamenvnasn paooma Nell

CocraBnenue kpoccBopa « Heoprannueckue BemecTBa

KoncyabTanus mo O01ueil 1 HeOPpraHu4ecKou 2
XHUMUSI.

Paznen 2. Oprannueckas XuMus. Cooeporcanue yueonozo mamepuana- 444ac 64
2.1. OcHoBHBIE OHATHS OpraHudeckoil xumun | Codepatcanue yueonozo mamepuana-2uac 4

N TCOpUA CTPOCHUSA OPraHNnICCKUX COGI[I/IHCHI/Iﬁ
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Tema 2.1.1 Benenune. OCHOBHBIE TTOJIOKEHUS
TEOPHH XUMHYECKOTO cTpoeHus: A.M.byTtieposa.
Knaccudukanus peakuuii B opraHu4ecKoin
XUMHH.

[Ipeamet opranuueckoit xumud. [Ipupoansie,
UCKYCCTBEHHBIE 1 CHHTETUYECKNE OPTaHUYECKUE BEIECTBRA.
CpaBHeHHE OpraHMYECKHX BELIECTB C HEOPTaHUYECKUMHU.

BanentHocTh. XMMUYECKOE CTPOCHHE KaK MOPSI0K
COEJIMHEHUSI AaTOMOB B MOJIEKYJIBI 110 BaJI€HTHOCTU. . OCHOBHBIE
MOJIOKEHUS TEOPUU XUMUYECKOTO CTpoeHus. VI30MepHsi 1 ©30MEpHI.
Xumuyeckue GopMyibl U MOJIETH MOJIEKYN B OPraHUYECKON XUMHUH.
Knaccudukanus oprannueckux coequnenuit. Knaccudukanus
BEILIECTB [10 CTPOCHUIO YIVIEPOJAHOTO CKEJIETA U HATUYHIO
(GyHKIIMOHANBHBIX rpyIIl. ['omonoru u romonorus. Hauana
nomenknatyps IUPAC.

Camocmoamenvnasn paooma Nel2 Paboma c yueonoii
aumepamypou u Hnmepnuem - pecypcamu.

HcTopust BOSHUKHOBEHUS U PA3BUTHS OPTaHUYECKOW XUMUMU.

* Kuznsb u nesrenbHocth A.M.ByTieposa.

* Butanusm u ero kpax.

* Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTHUH
MHPOBOI OPraHUYECKOU

XUMHH.

* CoBpeMEHHBIE MPEJICTABICHUS O TEOPUH XUMUUYECKOT'O CTPOCHHUSI.
* DKOJIOTUYECKHUE ACTIEKTHI HCIOJIb30BAHUS YIIIEBOIOPOIHOTO
CBIPbS.

* DKOHOMUYECKHE aCIEKThl MEKIYHAPOHOTO COTPYIHUUYECTBA 110
HCTOJIb30BAHUIO

YTJIEBOJAOPOIHOTO ChIPHSI.

* Uctopust OTKpBITUS U pa3pabOTKU Ta30BBIX U HEPTIHBIX
MecTopoxaeHuil B Poccuiickoint @enepannu.
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2.2. YrineBoaopoAsl U UX IPUPOIHBIC
ACTOYHUKH

Cooeporcanue yueonozo mamepuana-14uac

18

Tema 2.2.1. IlpeaenbHbie
YIJIeBOAOPOAbI(aJIKaAHBbI)

2.2.2. Tlpaktuueckoe 3anarue Nell

AJTKaHBI: TOMOJIOTHYECKHUM PsJl, ©30MEPHS U HOMEHKJIATypa
aJTKaHOB. XMMHUYECKHE CBOMCTBA aJIKAHOB (METaHa, dTaHa):
ropeHue, 3aMerieHue, pa3iokeHue, aeruaprupoBanue. [I[pumenenue
aJIKaHOB HAa OCHOBE CBOMCTB.

CocraBieHne CTpyKTYpPHBIX (POPMYI H30MEPOB MPEIEITbHBIX
yTIIEBOJIOPOJIOB.

Camocmoamenvnan paooma Nel3s Xumus yriieBOIOPOIHOTO
CBIPbsl M MOsI Oyaymiast mpodeccus.
* YI11€B010pOIHOE TOIIMBO, €r0 BUBI M HA3HAYCHHE.

2.2.3 .AJkeHbl

OTuieH, ero noxy4eHue (JeruIpupoBaHueM TaHa,
JenoJIMMepHU3alren moausTuiIeHa). ['omoornueckui ps,
U30MEepHs, HOMEHKJIATypa alKeHOB. XUMUYECKHUE CBOMCTBA
ITUJICHA: TOPEHNE, KaUeCTBEHHBIE peakiuu (00eCIIBeYNBaHNE
OpOMHOIi BOJIbI M PacTBOpa MEepMaHTraHaTa KaJus), THIpaTalus,
nonuMepusanus. lIpumMenenne 3TuiieHa Ha OCHOBE CBOWCTB

2.2.4.JIneHbl. ATKUHBI

[TonsiTne 0 AUEeHax Kak yrieBogopoaax ¢ ABYyMs JIBOMHBIMU
cBs3siMu. CONpsKEHHBIC TUEHBI. XUMUUECKHE CBOMCTBA OyTaueHa-
1,3 u u3omnpeHa: odecrBeurnBaHue OPOMHOMN BOJIBI U ITOJTUMEPHU3ALIHS
B KayuyKkd. HarypanbHbIil U CMHTETHYECKHE KaydyKH. Pe3nna.

AneruneH. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOPEHHUE,
obeciiBeYMBaHUE OPOMHOM BOJIBI, IPUCOECIUHEHHUE XJIOPOBOIOPOIA
v ruapartanus. [I[pumMeHeHne aneTruieHa Ha OCHOBE CBOMCTB.
MesxknaccoBasi U30MEpHUs C AIKAIUCHAMU.

2.2.5.Apensl. [IpupoiHble HCTOYHUKU
yIJI€BOJOPOJOB.

benzon. Xumudeckue cBoiicTBa O€H301a: TOPEHHE, PEaKIINU
3amMeleHus (raJjoreHupoBanue, HuTpoanue). [lpumenenue
OeH301a Ha 0OcHOBE CBOMCTB. [IpupoaHbIif ra3: coctaB, NPUMEHEHHE
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B Ka4eCTBE TOTLJIMBA.
Hedts. CoctaB u nmepepadbotka HedTH. [leperonka Hedtu.
HedrenpoaykTsl.

2.2.6 Ilpaktuaeckoe 3ausaTie Nel?

«3akperuieHne 1 yriay0saeHue 3HaHUi O CTPOSHUHU, HOMEHKIIaType
YIIIEBOIOPOJOBY

2.2.7 Ilpaxtuueckoe 3austue Nel3

XHUMHUYECKUE CBOMCTBA YIIEBOJIOPOIOB

Camocmosmenvuas paboma Neld cooowenus no evioopy
CHHTETHYECKHEe KaydyKH: HCTOPHUS, MHOTOOOpa3Hue U MepCIeKTUBEI.
* Pe3anHOTEXHUYECKOE MMPOU3BOJICTBO U €r0 POJIb B HAYYHO-
TEXHUYECKOM Iporpecce.
* CBapoYHOE MPOU3BOJICTBO U POJIb XUMHH YTJIEBOJIOPOJIOB B HEM.
* Hed b 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO
MEXTyHApPOIHOTO COTPYIHUYECTBA.
[Tporieccrl MpOMBITIICHHON ITepepaOb0TKu HE(PTH: KPEKHHT,
pubOpMUHT.

Koxcoxummuueckoe mpou3BOJCTBO U €r0 MPOTYKIIHS

Camocmoamenvnasn paooma Nel5«O3HaKOMIIEHUE C
oOpa3iiamMmu HedTH, KAy4yKOB, pe3uHbl» PerieHue 3amad.

Tema 2.3. Kucnopoaocoaep:xanme opraHu4ecKue
COEJIMHEHUSI.

Cooepotcanue yueonozo mamepuana -144qac

22

2.3.1Couptel. DeHOIbI.

[Tonyuenue 3TaHOIa OpOKEHUEM TITFOKO3BI U THApATAICH
sTiiieHa. [ uapokcuibHas rpymnmna Kak GyHkiuonansHas. [lonarue o
MpEJEIbHBIX OJTHOATOMHBIX CIIUPTAaX. XUMUYECKUE CBOMCTBA
JTaHOJA: B3aMMOJICHCTBUE C HATPUEM, OOPa30BaHUE MPOCTHIX U
CJIOXKHBIX 2UPOB, OKUCIICHHE B anbaeru. [[puMeHeHue sTaHoa Ha
OCHOBE CBOMCTB. AJKOT'OJIM3M, €0 MOCJICJACTBUS U
peayNpEKICHUE.
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['uueprH kak npeacTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauectBeHHas peakius Ha MHOroatoMHble cliupThl. [IpuMenenue
[JIMLEPHHA.

dusnueckue U XUMUYecKne cBoiicTBa henomna. Bzanmuoe
BJIMSTHUE aTOMOB B MOJIeKYJle (peHOJa: B3aUMOJICHCTBUE C
TUIPOKCUAOM HaTpHsl U a30THOM Kuciotoil. [Ipumenenue ¢penona
Ha OCHOBE CBOMCTB.

2.3.2 IlpakTuaeckoe 3ansatue Nel4

XUMHUYECKHE CBOMCTBA CIUPTOB U (PEHOJIOB

Camocmoamensnan paooma Nel6Jloxnan mo BeIOOpY:
MeTunoBbIi CIUPT U €r0 UCTIOJIB30BaHNUE B KAU€CTBE XUMUYECKOTO
ChIpbsi. TOKCMYHOCTHh METaHOJIa U TIpaBUiia TEXHUKHU 0€30MMacCHOCTH
pu paboTe ¢ HUM. DTUIICHTJIIUKOIb U €T0 IPUMEHEHHUE.
TOKCUYHOCTB STUIICHTIIMKOJS U NPaBUJIa TEXHUKH 0€30MaCHOCTH
pu paboTe C HUM.
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2.3.3. Anpneruanl. KapOoHOBBIE KUCITOTHI.

[Tonsatue 06 anpaeruaax. AnpAaeruaHas rpymnma Kak
¢yHkuroHanbHas. opMasbaerua U ero CBOMCTBA: OKUCICHUE B
COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIUI
cnupt. [lonydyeHne anpaernioB OKMCIEHUEM COOTBETCTBYIOIUX
cnupToB. [Ipumenenune Gpopmanpaeriuia Ha OCHOBE €0 CBOMCTB.

[TonsiTne o kapOOHOBBIX KHcioTaX. KapOokcuiibHas rpynmna
KaK (QyHKIMOHANIbHAsA. ['oMosIornueckuii psia npeaesibHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lonydyeHne kapOOHOBBIX
KHCJIOT OKUCJIEHUEM ANIBAETUI0B. XMMHYECKUE CBOMCTBA YKCYCHOU
KHUCIIOTBI: OOLIME CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMU U PEAKIUS
stepuuxanuu. [IlpuMeHeHrne yKCyCHON KUCIOTHI HA OCHOBE
CBOICTB. BrIcine >kMpHbIE KUCIOTHI HA IPUMEPE NATbMUTHHOBON 1
CTE€apUHOBOI.

2.3.4 Ilpaktueckas padora Nelb

Oxkwucnenne cnupTa B anbaerua. OKUCICHUE albJAeTU/I0B
rugpokcuoM meau (I1)

Camocmoamenvnasn paooma Nol7 CooOiieHus:
TOKCUYHOCTH AEHUCTBUS AJIBIETHUIOB U KETOHOB HA YKUBBIE
OpTaHU3MBI.

Camocmoamenvnasn paboma Nel8 MuorooOpasue
KapOOHOBBIX KHUCJIOT (IIaBeeBast KUCIO0Ta KaK JByXOCHOBHAS,
aKpUJIOBasl KMCIIOTA KaK Hempe/esbHas, OeH30iHast KHCII0Ta Kak
apoMaTuyeckas).

2.3.5. Cnoxusie 3¢upsl. Kupsl.

[Tomyuenue caox)HBIX 3()UPOB peakiyei ITepupuKanum.
CrnoxHble 2QupBI B IPUPO/IE, UX 3HaUeHHUE. [[puMEeHEeHnE CITOKHBIX
3(UpOB HA OCHOBE CBOMCTB.

Kups! kak crnoxxnsie 23¢upbl. Knaccudukarys sxupos.
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XHUMHUYECKUE CBOKCTBA )KUPOB: TUAPOIIN3 U TUAPUPOBAHUE KUIKUX
)KUpoB. [I[prMeHeHne KUPOB HA OCHOBE CBOMCTB. MbLia.

Camocmoamenvnas paooma Nel9 Tlonstue o
CUHTETHUYECKHX MOIONINX cpencTBax. [nenkooOpasyromue Macia.
3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETUYECKHE
MOIOIINE CPEACTBA.

2.3.6. YrineBoasl.

VYrneBogpl, UX Kiaccuukaus: MOHOcaxapu/ bl (TIII0K03a,
dbpykTO3a), AUcaxapu bl (caxapo3a) v Morcaxapuibl (Kpaxmal u
IEJITI0JI034).

I'mrox03a — BeIecTBoO ¢ IBOMCTBEHHOW (PYHKIIMEH —
aNbAETUIOCIUPT. XUMUYECKHE CBOICTBA INIFOKO3bI: OKHCIICHHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUE B COPOUT, CIIMPTOBOE
opoxenue. [I[puMeHeHne riaoKo3bl HA OCHOBE CBOMCTB.3HAUCHUE
YTJIEBOJOB B KMBOU MPUPOJIE U KU3HU desioBeka. [lonstue o
peakusaX NOJUKOHICHCAIIUU U THIPOJIN3a HA IpUMEPE
B3aMMOITPEBPAIICHUN: TJIFOKO3a —> MOJIHCaXapu/l.

Camocmoamenvhan paboma Ne20 UccnenoBarennckas 2
pabota: KauecTBeHHOE ompenenenre Kpaxmana. MOoJTOYHOKHCITIOe
OposkeHue rioko3bl. Kucinomonounsie npoaykrel. Jlokmnan;
HutpoBanue nemnronossl. [Inpokcunus.
2.3.7 Ilpaktuueckas pabora Nol6 «XUMHYECKHE CBOMCTBA TIIFOKO3bI, CaXxapo3bl, PPYKTO3HI » 2
Camocmoamenvnas paooma N2l 1
1.Pemienue 3agau 2.CocraBiieHHE KPOCCBOP/IOB
Tema 2.4. A3oTocoaeprkaiie opraHndecKue Cooepiicanue yueonozo mamepuana -124ac 17
coenuHenus. I[lonumepsl.
2.4.1. AMuHBl. AMUHOKHCIIOTBI [Tonarue 06 amuHax. AnudarudecKkue aMUHbl, X KIacCH(pHUKAIMS U | 2
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HOMEHKJIATypa. AHUJIMH, KaK opraHu4eckoe ocHoBanue. [lonydyenue
aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHenne aHuIMHa Ha OCHOBE
CBOMCTB. AMHMHOKHCIIOTHI KaK aMm(pOTepHbIe TU()YHKIIMOHAIbHbIE
OpraHNYECKHE COCTNHECHUS. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT!
B3aMMOJENCTBUE CO LIEIOYAMH, KUCIOTAMH U IPYT C IPYroM
(peakuust nmonukoHAeHcauuu). IlenTuaHas cBsi3b U NOJUIIENTUIBL.
[IprMeHeHre aMUHOKHCIIOT HA OCHOBE CBOMCTB.

Camocmoamensnas padoma Ne2?2 Jloxnan: « A3oTcoiepiKarniue
OpraHUYECKHE COCTMHEHUS» (110 BBIOOPY)

2.4.2. benku.

[lepBuyHasi, BTOpUYHASL, TPETUYHASL CTPYKTYPHI OCIIKOB.
XUMUYECKHE CBOMCTBA OEIIKOB: TOpEHUE, IeHATYpaIUs, THAPOIIN3,
LBETHBIC peakinu. buonornyeckue GyHKINHN OCITKOB.

2.4.3. Tlpaktuueckas pabora Nel7

«M3ydeHne CBOMCTB OEIKOBY»

2.4.4. Tlpaktuueckas padora Nel8

Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha I/II[GHTI/I(I)I/IKaI_[I/IIO

OPraHUYECKUX COCIUHEHHIA.

Camocmoamensvnas paboma Ne23 1.pemenue 3anaq
Pedepatsl. (110 BEIOODY)

2 CTpyKTyphI O€JKa U ero AeCTpyKTypUpPOBaHHE.

3. buonoruveckue GpyHKIUU OETKOB.

4. benkoBasi OCHOBa MMMYHHTETA.

2.4.5. Tlonumepsl

benku u monucaxapuasl Kak OMOMOIMMEPHI.

[Inactmaccsl. [lonydyeHrne nonmMepoB peakuen
MOJIMMEPHU3aLUH U TIOJIMKOHICHCAlMU. TepMOIUIaCTUYHBIE U
TEpMOpPEaKTUBHBIE TIacTMAcChl. [IpeacTtaBuTenu miacTmacc.

Bonoxkna, ux knaccugukanus. [loxydeHne BoJIOKOH.
OtnenbHbIE PEICTABUTENN XUMUUECKUX BOJIOKOH.
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2.4.6. [IpakTdeckas padota Nel9 «Pacmo3HaBaHue TIaCTMAacC U BOJIOKOH». «Pelienne pacyeTHbIX 2

3agaqd»

Koncynpranus no OpraHu4eckoi XMMHUH. 2

Camocmoamenvuan paboma Ne 24 110MMBUHUIXIIOPH], 1
nonuteTpadTopaTuiieH (Tedion).denonodopmanbaeruaHbe
wiactMacchl. Lemnynoun. [IpomeinneHHOE TPOU3BOICTBO
XUMHUYECKHX BOJIOKOH( TI0 BBIOOPY)

Cooepicanue yueonozo mamepuana-2vac 2
2.7. Utorosoe 3aHsaTue O0600111eH1E U TIOBTOPEHUE, UTOTOBOE 3aHITHE 1
HuddepeHpoBaHHBIHN 3a4eT 1

Hroro 117
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XAPAKTEPMCTUKA OCHOBHbIX BUJIOB YUEBHOM AESATEJILHOCTU

CTYIAEHTOB.

Conep:xxkanue 00y4eHust

XapakTepucTHKa OCHOBHBIX BH/10B
NAeATEeJbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHII)

Baxuelinune xXuMu4ecKue
MOHATHSA

YMeHue aBaTh onpeeaeHue u
OMEepUPOBATH CIEAYIOUUMUA XUMUYECKUMU
MOHITHUSMU: BEIIECTBO, XUMHUUECKHIA
AJIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAS U
MOJIEKYJISIpHAsi MacChl, MOH,

QJJIOTPOTIHSI, U30TOMBI, XUMHUECKasl CBSI3b,
ANEKTPOOTPUIIATEILHOCTD, BaJIECHTHOCTD,
CTENEHb OKHUCIICHUSI, MOJIb, MOJISIPHAS
Macca,

MOJIIPHBIN 00beM ra3000pa3HbIX BEIIECTB,
BEIIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS, PACTBOPBHI,
AIIEKTPOJIUT U HERIIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JUCCOIUAIINA,
OKHUCJIUTENIh U BOCCTAHOBUTEIh, OKUCIICHUE
Y BOCCTAHOBJICHHE, TETIJIOBOU A (HeKT
peaxiuu, CKOpOCTh XUMHUYECKON pPeaKIni,
KaTaliu3, XUMHYECKOE PaBHOBECHE,
YTIEPOIHBIN CKeNeT, PyHKIIMOHATbHAS
rpyIma, u30Mepusl,

TOMOJIOTHUS

OCHOBHBIE 3aKOHBI XUMUHU

dopmyIHpOBaHUE 3aKOHOB COXPAHEHHUS
MacChl BEIIECTB M ITOCTOSIHCTBA COCTaBa
BEIIIECTB.

YcraHoBKa NPUYMHHO-CIIEICTBEHHOU
CBSI3U MEXKY COAEPHKAHUEM ITHUX 3aKOHOB
1 HaIllMCaHHEM XHUMHYECKUX GOpPMYIT U
YPaBHEHHU.

VYcTaHoBKa 3BOMIOLMOHHON CYITHOCTH
MEH/IEJIEEBCKOW U COBPEMEHHOM
GhopMyTUPOBOK MEPUOANMIECKOTO 3aKOHA
J1. 1. Mennencea. O0bsICHEHHE
(U3MUECKOTO CMBICIIA CUMBOJIUKH
MEPUOINYECKON

TaOJIMIBI XUMHYECKUX dj1eMeHTOoB J]. U.
MeHneneeBa (HOMEPOB JIEMEHTA,
MEepUO/Ia, TPYIIIbl) U YCTAHOBKA MPUYUHHO-
CJIIEICTBEHHOM CBSI3M MEX]y CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSAMH U3MEHECHUS
CBOWCTB 2JIEMEHTOB ¥ 00OPa30BaAHHBIX HMH
BEILIECTB B IEPUOAAX U TPyIIIax.
XapakTepuCTUKA JIEMEHTOB MaJIbIX U
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OOJBIITUX MEPHUOJIOB IO MX MOJO0KECHHIO B
[Tepnoguueckoii cucreme /1. U.
Menneneena

OCHOBHBIC TCOPHUHU XHUMHUHU

YcTaHoBKa 3aBUCMMOCTH CBOMCTB
XUMHUYECKHUX BEIIECTB OT CTPOCHUSI aTOMOB
00pa3yrommX WX XUMUYECKUX IJIEMEHTOB.
XapakTepuCcTUKa Ba)KHEUIINX TUIIOB
XUMHYECKHUX CBSA3E€H M OTHOCUTEIHLHOCTH
9TOM THITOJIOTHH.

OO0OBsIcHEHNE 3aBUCHMOCTH CBOKUCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEIIETOK.
DopMyJIHPOBKA OCHOBHBIX MOJIOKEHUN
TEOPHUH AIEKTPOJIUTHYECKON TUCCOUUALUN
1 XapaKTEPHUCTHKA B CBETE ITON TEOPUHU
CBOMCTB

OCHOBHBIX KJIACCOB HEOPIraHUYECKUX
coeuHeHn. POPMYIMPOBKA OCHOBHBIX
MOJI0KEHUN TEOPHUU XUMHUYECKOTO
CTPOCHUS OPTraHUYECKUX COCTUMHEHUN U
XapaKTEPUCTHUKA B CBETE 3TOU TEOPUH
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX
COEIMHEHUN

Baxuerinme BemecTBa 1 MaTepuaibl

XapakTepuCTHKa COCTaBa, CTPOCHUS,
CBOMCTB, MOJIyYEHHUS U IPUMEHEHUS
BakHeummx Metamios (IA u Il A rpynm,
AFOMUHUS, JKeTie-

3a, a B €CTECTBEHHO-HAYYHOM Ipoduse u
HEKOTOPBIX d-371EMEHTOB)

U UX COCIMHEHUMN. XapaKTepUCTUKA
COCTaBa, CTPOCHMSI, CBOMCTB, MOJIYYCHUS U
npume-

HeHus BakHelmmx Hemetawios (VIII A,
VIIA, VIA rpynmn, a Takxke a3ora u
docdopa, yriepoaa 1 KpeMHHUS, BOJIOPOIa)
U UX COCMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHUSI, CBOMCTB, MOJIYYECHUS U
npume-

HEHUS BAXKHEUIINX KIIACCOB
YIJIEBOJIOPOJIOB (JIKaHOB, IUKJIOATKAHOB,
aJIKEHOB, aJIKWHOB, apEHOB) U UX Hanbosee
3HAYUMBIX

B HapOJHOXO034MCTBEHHOM IJIaHE
npeacTaBuTENCH. AHATOTUYHAS
XapaKTEePUCTUKA BAXKHEHIITNX
MpeICTaBUTENICH

JPYTUX KJIACCOB OPraHUYECKUX
COCMHEHMI: METaHOJIa ¥ ATaHOJIa,
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CJIO’KHBIX 3(HUPOB, KUPOB, MBLI,
anpJeruaoB (hopManbIeruI0B U
aleTagbAeTHIa), KETOHOB (aIeToHA),
KapOOHOBBIX KHCIIOT (YKCYCHOW KHCIIOTBI,
JUIS €CTECTBEHHO-HAYYHOTO MPOpUIIS
NPECTaBUTENCH IPYTUX KIACCOB KHCIIOT),
MOHOCaxapuJI0B (TJIHKO3bI), TUcaxa-
PHIIOB (Ccaxapo3bl), MOJINCAXAPUIOB
(Kpaxmaia ¥ LeJUTI0JI03bl),aHUIINHA,
AMHHOKHUCIIOT, OEJIKOB, UCKYCCTBEHHBIX H
CHHTETUYECKHUX

BOJIOKOH, Kay4yKOB, IJIACTMAcC

XUMHUYECKHNH SI3BIK
M CHMBOJIHKA

Hcnonb3oBanue B yueOHOH U
poQeCCUOHATBHOMN AESITEIHHOCTH
XUMHYECKUX TEPMHUHOB U CUMBOJIHMKHU.
HasBanue n3yueHHBIX BEIIECTB O
TPUBHATIHLHON WIIM MEXTyHAPOTHON
HOMEHKJIATYPE U OTPa)KEHUE COCTaBa dTUX
COEIMHEHUH C TTOMOIIbI0 XUMHYECKHUX
dbopmyn. OTpakeHHE XUMUIECKUX
IIPOLIECCOB C MOMOIIBIO YPAaBHEHUN
XUMHUYECKHUX PEaKIUuil

XuMH4YecKHre peakuum

OOBbsCHEHHE CYIIIHOCTH XUMUYECKUX
nporieccoB. Knaccudukanms
XUMHYECKHUX PEAKLUH IO pa3Iu4HbIM
IIPU3HAKAM: YUCILY U COCTaBY POAYKTOB U
peareHToB, TermioBoMy 3G eKTy,
HaIpaBJICHUIO, (aze, HATUIHUIO
KaTajan3aTopa, U3MEHEHUIO CTEIIEHEN
OKHCJIEHHUS JIEMEHTOB, 00pa3yIoLInX
BELIECTBA.

YcTaHoBKa MPU3HAKOB OOIIET0 U
Pa3IMYHOIO B TUIIOJOTHH PEAKLUN JUIs
HEOPraHWYECKOU U OPTaHNYECKON XUMUH.
Knaccuguuukanus BemecTs U NpoueccoB
C TOYKH 3pEHUS OKUCIICHHUS-
BoccTaHoBNeHUs. CocTaBieHHE YpaBHEHUI
peakiuuii ¢ MOMOIIbI0 METO/Ia
AIIEKTPOHHOTO OanaHca.

OOBbsCHEHNE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIu U MOJI0KEHUs
XUMHUYECKOTO PAaBHOBECHUS OT Pa3IUYHbIX
(dakTopoB

XUMHYECKMH IKCIIEPUMEHT

BeImosTHeHNEe XMMHYECKOTO SKCIIEPUMEHTA
B ITOJITHOM COOTBETCTBUU C TIPABHIIAMU
0€301aCHOCTH.

HabGmronenue, hukcanus v onucanue
PE3YJIBTaTOB POBEICHHOTO SKCIICPUMEHTA
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Xumunuyeckass uHGpopManus

[TpoBeaeHue caMOCTOSITEILHOI'O IIOUCKA
XMUMUYECKON HH(POpMAIUH C
MCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX

U3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB MHTepHeTa).

Hcnonp30BaHne KOMIIBIOTEPHBIX
TEXHOJIOTUH AJ1s1 00pabOTKU U Iepeaadu
XMUMHUYECKONH HH(POpMALNH U €€
IpEJICTAaBICHUS B Pa3IMUHbIX (hopmax

Pacuernl mo xumMmuueckum popmyJaam
U YPABHEHUSIM

VYcraHoBKa 3aBUCUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMUSCTBEHHOM
CTOpPOHAMHU XUMHUUYECKUX 0OHEKTOB U
npoueccoB. Pemenne pacueTHbIX 3a7a4 M0
XUMUYECKHM (HOpMYyJIaM U YPaBHEHUSIM

IIpopuiasHoe u mpodeccHoHATBLHO
3HAYHMOe
coaepxaHue

OOBsicHEHNE XUMUYECCKHUX SBJICHHM,
MIPOUCXOIATINX B IPUPOJIE, OBITY U HA
npousBojicTBe. OnpeneneHue
BO3MOYKHOCTEH MIPOTEKAHUS XUMUYECKUX
NPEBpaIleHUH B pa3TUYHBIX YCIOBHUSX.
CoOroreHre mpaBuil SKOJIOTHYECKU
I'PaMOTHOTO MTOBEJICHHS B OKpY-

)Karouen cpene. OneHKa BIUSTHUA
XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOMIeH
Cpellbl Ha OpTraHU3M YeJIOBEeKa U IPpYyTrHe
KUBbIe opranu3Mbl. CoOII0IeHNEe TTPaBUIT
0e30macHoOro oOpalieHus ¢ roproYuMHU U
TOKCHYHBIMU BEIIECTBAMH, JTAOOPATOPHBIM
obopynoBanueM. [loaroroBka pacTBOpoB
3aJIaHHOW KOHIICHTpAIIUU B OBITY U Ha
MIPOU3BOJICTBE.

Kputnueckas oneHka J0CTOBEPHOCTH
XUMHYECKON NH(POPMAIINH,
MOCTYNAKOUIEH U3 Pa3HBbIX HCTOYHUKOB

3. YCJIOBUSA PEAJIM3AIIMN YUEBHOM JUCHUILIAHBI




3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTEPHAIbHO-TEXHHYECKOMY 00ecriedeHUuI0

Peanuzanus yue6HOM TUCIUIUIMHBI TpeOyeT HaIMuusg y4eOHOTO KaOMHeTa « XUMUS;

O6opynoBanue yueOHoro kabunera: 1. [lepuoanueckas cucrema snementoB J1. U.
Menneneena (Tabauiia).

2. DIEeKTpOXUMHYECKUI PST HANIPSHKEHUIN
MeTaJUIoB (Tadauia).

3. Tabnua «PacTBOPUMOCTE COJIEH,

OCHOBAHUM, KUCJIOT B BOJACY.

4. Tabauusl

TexHudeckue cpeacTBa 00yUeHUS:

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

2.Ilpuntep HP Laser Jet 1020

3.MynbtumMenuitnelii npoektop Vivitek D519

4 JlnanpoekTop Jletu

5. Muanpoextop CBUTA3b

O6opynoBanue JabopaTopuu U paboUYNX MECT JJTa0OpaTOPHUH: HAOOPHI TAOJIHIL
BHUjieoMaruuTodon ¢ Habopom DVD ¢unsmoB

Ilpubopul, annapamypa, uncmpymernmol
1. Becsl paBHOIUIEUEBBIC, PYYHBIC C MpeIeiaMy B3BemnBaHus B rpammax: ot 0,02 .
molr.;

Pa3noBec
Juctriisarop

4.0Oraerymurenu
CnmpromMeTpsl
CeTku MeTayuIMYecKHe acOECTUPOBAaHHBIE PA3HBIX Pa3MEPOB
[[ITaTuB MeTaIMUYECKU ¢ HAOOPOM KOJIEIl U JaroK
[taTuB aya npoOUpok
CnoupToBKa
10 Muxkpockon 6uonoruyeckuii (Ounokyssip 4-100x)
11. Apeometp
12. BoiTsixHOM mikag
Ilocyoa u ecnomocamenvubie Mmamepuansl

©oOoNOAWN

[ItaTuB n1abopaTopHbIN Ui 3aKPETUIEHUs MTOCYIbl U TPUOOPOB ¢ 2-3 JankaMu
[IpoGupku

Boponka nabopaTopHas

Kon6a konnyeckast pa3Hoit eMKocTu
[lanouyku CTEKISHHBIC

IInnerka riasnas

CrakaHbl XMMMUYECKHE PA3HON €MKOCTH
Crekia npeIMeTHBIE

. Turnu ¢papdopossie

10. Hunuuapsl MepHBIE

11.Yamka BelapuTenbHas

12.1Iumupl TUTENIbHBIC

©CoNO~wDdDRE
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13.bymara ¢unbsTpoBaHHas

14.Bara rurpockonuyueckas

15. Jlepxatens a1 mpoOUpoK
16.1ItaTuB 17151 TPOOUPOK

17.Epuyi 11t MOMKH KOJIO ¥ IPOOHPOK
18. HoxxHu1s!

19.Tlomorenme

20.Kpyxxku hapdopobie
21.Crexna 4acoBble

22. XuMHUYECKUEe PEaKTUBHI
23. XuMHU4ecKne NHANKATOPbI

3.2. UudopmaunonHoe odecniedeHne y4eOHOM M CHUTITHHBI
Ilepeyennb pekoMeHayeMBbIX YueOHBIX U31aHuii, UHTEepHET-pecypcoB,
JOMOJTHUTEJIBLHOM JTUTEPATyPhI
OCHOBHBIEC UCTOYHUKH:
1.T'abpuensa O.C. Xumus: yueb. st cpef. npod. oopazoBan.. — M.: Akanemus, 2014. —
334 c. (245k3)
JlononHUTENbHBIE UCTOYHUKHU:
1.Pynsutuc I'.E., ®eapaman @.I". Xumusi. Oprannueckas xumus. — - M.: [IpocBenienue
2014(193k3.)
Jns mpenoaBaTenen.

06 ob6pazoBannu B Poccuiickoii @enepanuu: denep. 3axoH ot 29.12. 2012 Ne 273-03 (B
pen. @enepanbHbix 3aK0HOB 0T 07.05.2013 Ne 99-d3, 0107.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014
No 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeCEeHHbIMU DejiepaibHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. Ot 03.07.2016, c u3m. ot 19.12.2016.) nporpamMmmax Ha
ocHoBe [IpumepHOit 0OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbI CPETHETO 00IIEro
00pa3zoBaHus ¢ y9eTOM MPoduiis MPodecCHOHATLHOTO 00pa30BaHMs, OCBAUBAEMOM
npodeccuu [MITKPC unu cnenmnansuoctu [MTICC3
[Tpuka3z MunucrepcrBa oopazoBanus 1 Hayku PD ot 31 nekadbps 2015 r. N1578 "O
BHECEHUU U3MEHEHUN B (pesiepalibHbIi rocy1apcTBEHHbIH 00pa30BaTENbHBIN CTaHIapT
cpeaHero oo1ero oopa3oBaHus, yTBepkKACHHBIN MprkazoM MuHHCTEpCTBA 00pa30BaHUS
u Hayku Poccuniickoint @enepanyu ot 17 mas 2012 r. N413"
[IpumepHas ocHOBHasi oOpa3oBaTelibHas MporpaMmma CpeHero o0iero
o0Opa3oBaHus, 0JJOOpEeHHas penieHreM (eepatbHOro yueOHO-METOAUYECKOTO
o0BbenHeHus 1o 001eMy oopa3oBaHHiO (TPOTOKON OT 28 nioHsa 2016 1. Ne 2/16-3).
CrnaaxoB u zip. Xumust 1715 ipodeccuil U CrelalbHOCTeH TEXHUYECKOTO
npoduns (3NeKTpoHHOE puiiokenue). — M.,2017
NHTtepHeT pecypebl

1. www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOPHI»).
www. hemi. wallst. ru (OGpa3oBaTenbHbBIN CAUT JJISI IIKOJIBHUKOB « XUMHUSI»).
www. alhimikov. net (OOpa3oBaTenbHBINA CAUT /ISl IIKOJILHUKOB).
www. chem. msu. su (OaexkTpoHHass OMOINOTEKA IO XUMUH ).
www. enauki. ru (MHTEpHET-U3aHue s yunuTeneld « ECTeCTBeHHbIC HAYKIY).
www. lseptember. ru (MmeToanueckas razera «llepBoe ceHTIOps»).

ok own
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7. www. hvsh. ru (kypHan « XuMHsI B IITKOJIE»).

8. www. hij. ru (kypHa « XUMHUS B )KU3HBY).

9.  www. chemistry-chemists. com (31€KTpOHHBIH KypHAT « XUMUKHA U XUMHS»).
3.2. METOAUYECKOE OBECIHEYEHUE JUCHUITJIUHBI
3.2. 1.YMK
3.2.2.MeTtonnveckre yKazaHUs MO MPOBEACHHUIO MPAKTHYECKUX paboT Mo XuMuu
3.2.3.MeToauyeckue yka3zaHus [0 BHEAYTUTOPHOM paboTe o XumMuu

4. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM
JUCHHUITJINHBI

KoHTposb U oleHKa pe3ylbTaTOB OCBOCHHUS Y4e€OHON JUCHHUIIIMHBI OCYIIECTBIISICTCS
npernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTHUUECKUX 3aHATUA U J1TaOOpaTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBHITTOJIHEHUS 00YYaIOIMMUC MHAUBUAYAIbHBIX 3aJaHHH,
MPOEKTOB, UCCIICTOBAHUMN.

Pe3yabTaThl 00yueHust @opMBbI U METOIbI KOHTPOJISI H

(ocBOEHHBbIE YMEHHs1, YCBOEHHbIE 3HAHUSA) OLIEHKHU Pe3yJibTAaTOB 00yUeHHs
B pesynbrare ocBoeHMs Y4eOHON AUCIIUILITUHBI
«XuUMUsT» 00yJaIOMUNUCS TOHKEH YMETh: Texkymuit KOHTPOJIb B hopMme:
* HAa3bIBATh: U3YYCHHBIE BEIIECTBA 110 v/ CaMOCTOSATEIBHBIX paborT;
TPUBHUAIBHOW WJIA MEXIYHAPOIHOU v/ 1a00paTOPHBIX U MPAKTUYECKHX
HOMEHKIJIATYPE; pabor;
* ONpENENATh: BAJIEHTHOCTb U CTETIEHb v TeMaTHYECKUX TECTOB;
OKHCIICHUS XUMHUUYECKUX DJIEMEHTOB, TUII v\ XHMHYECKHX IUKTAHTOB;
XUMHYECKOM CBSI3H B COCIMHEHUSX, 3apsi]] HOHA, |vY KOHTPOJBHBIX paboT 110 TeMaM

XapakTep Cpelibl B BOJHBIX pacTBOpax y49eOHON JUCITUTIIINHBI.
HEOPraHWYECKUX U OPTaHUYECKUX COCAUHEHUM,
OKHCIIUTENb U BOCCTAHOBUTEIIb, MPUHAJIIEAKHOCTD
BEIIECTB K pa3HbIM KJIacCaM HEOPTaHUYECKUX U
OpPraHUYECKUX COCTUHEHU;

* XapaKTEpHU30BaTh: JIEMEHTHI MaJIbIX IEPUOJIO0B
10 UX MOJIOKEHUIO B [leproanyeckon cucreme
JI.11. Menaeneena; oOmpe XMMUYSCKUE CBOMCTBA
METaJJI0OB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX U OPTraHUYECKUX COCIMHEHHUI;
CTPOCHUE U XUMHUYECKUE CBOMCTBA N3YUYECHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COCIUHECHU;

* OOBSACHATH: 3aBUCUMOCTH CBOMCTB BEIICCTB OT
MX COCTaBa U CTPOEHUS, MPUPOIY XUMUUECKON
CBsI3M (MOHHOM KOBAJICHTHOM, METAJUIMYECKON U
BOJIOPOHOM ), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW PEAKIIUU U TTOJIOKEHUE XUMHYECKOTO
PaBHOBECHS OT PA3JIMYHBIX (PAKTOPOB;

* BBINOJIHATH XUMHUYECKHAMN IKCIIEPUMEHT: 110
pacrno3HaBaHUIO BAXKHEUIIIUX HEOPTaHUYECKUX U
OpraHNYeCKUX COCIUHEHUN;

* MPOBOJUTH: CAMOCTOATENBHBIN ITOMCK
XUMUYECKOW MHPOPMAIINH C UCTI0JIb30BAHUEM

34




Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-IOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHuTepHeTa); NCIOIb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTUH JJi1 00pabOTKH U nepeiavu
XMUMUYECKOH HH(POPMALMH U €€ NPE/ICTaBICHUS B
pa3anyYHbIX (hopmax;

* CBS3BIBATH: U3YUYEHHBIH MaTepHall co CBOEH
npo¢eCCUOHAIBHOM NeSTENbHOCTHIO;

* pelaTth: pacyeTHbIE 3a/1a4M [0 XUMHUUECKUM
dbopmynaM U ypaBHEHUSIM;

UCIIOJIb30BATh IPUOOPETEHHBIE 3HAHUSA U YMEHUS
B IIPAKTUYECKON AESTEIbHOCTH U TOBCEIHEBHOM
KU3HHU:

* 1751 OOBSACHEHUSI XUMUYECKUX SIBJICHUH,
OPOUCXOIALINX B IPUPOJE, OBITY U Ha
POU3BOJICTBE;

* OIpeAesieHUs] BO3MOKHOCTU IPOTEKAHUS
XUMHUYECKHUX MPEBPAILEHUN B Pa3IMUHbIX
YCIIOBHSIX ¥ OLIEHKU MX MOCJEICTBUM;

* JKOJIOTUYECKU IPaMOTHOTO MOBEJCHUS B
OKpYXKaroIlIel Cpeae;

* OLEHKH BJIMSHUSA XUMUYECKOTO 3arpsA3HEHUS
OKpY’Karollel cpe/ibl Ha OpraHu3M YeJIoBeKa U
JPYTHE )KUBbIE OPTaHU3MBI;

* 0e30macHOro oOpamieHus ¢ FoploYuMHU U
TOKCHUYHBIMU BEIIECTBAMU U JTAOOPAaTOPHBIM
000pyI0BaHKEM;

* IIPUTOTOBJICHUS PACTBOPOB 33JIaHHOU
KOHIIGHTpAllUU B OBITY U Ha MIPOU3BOJICTBE;

* KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH
XUMHUYECKOW MH(OpMAaINH, MOCTYNAOMEH U3
Pa3HbIX UCTOYHUKOB.

B pesynbrate ocBOeHUSs Y4eOHOU MUCIUILIAHBI
«XuUMHs» 00y4arOIIMICS TOJIKEH 3HATh:

* BaKHEHIINE XMMUYECKUE TIOHATHUS: BEIIECTBO,
XUMHYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEbHBIC aTOMHAsI U MOJICKYJISIPHAsI MACCHI,
WOH, aJUTOTPOTIHS, U30TOIBI, XUMHUYECKas CBS3b,
ANIEKTPOOTPUIIATETBHOCTD, BAIGHTHOCTH, CTEIICHb
OKHCIICHHSI, MOJIb, MOJISIPHASI Macca, MOJISPHBIN
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS,
PaCTBOPBI, AIEKTPOIHUT U HEAICKTPOJIHT,
AIIEKTPOJIUTUYECKAS TUCCOLUAIUS, OKUCITUTETh U
BOCCT@HOBHTEIb, OKUCIICHHUE ¥ BOCCTAHOBJICHHE,
TEIUI0BOM 3¢ (eKT peakInu, CKOpoCTh
XUMHYECKOHW PEaKINH, KaTaIn3, XUMHIECKOE

Texkymuii KOHTPOIb B hopme:

v/ CaMOCTOSTEBHBIX PaboT;

v' 11abOpaTOPHBIX U MPAKTHUECKUX
pabor;

v/ TeMaTHYECKHX TECTOB;

v XUMHYECKHX JUKTAHTOB;

v’ KOHTPOJIBHBIX PabOT IO TeMaM
y4eOHOH TUCIUTUTNHBIL.

HtoroBsliit KOHTPOJIB B hopme

muQpepeHIupOBaHHOTO 3a4eTa.
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paBHOBECHE, YIIECPOJAHBIN CKEJIET,
(GyHKIMOHANIbHASI TPy, H30MEPHs, TOMOJIOTHS;
* OCHOBHBIC 3aKOHBI XMMHUU: COXPAHEHHS MACChI
BEIIECTB, ITOCTOSTHCTBA COCTaBa BEIIECTB,
[Tepnognueckuit 3akoH .M. Menneneena;

* OCHOBHBIC TEOPUU XUMUU; XUMUUYECKOU CBSI3H,
ANEKTPOJIUTUUECKON TUCCOLUALINY, CTPOCHUS
OPTraHMYECKUX U HEOPTAHUYECKUX COCAMHEHUI;

* Ba)XKHEWIIIKME BEIIESCTBA U MaTEPHUAIbI:
BaKHEUIIINE METAJLIBI U CILIABBI; CEpHAasi, COJIsHAs,
a30THas U YKCYCHas KUCJIOTHI; OJ1aropo iHbIe
rasbl, BOJIOPOJI, KHCIIOPO/I, TaJIOT€HBI, I11€JI0YHbIC
MeETaJUIbl; OCHOBHBIE, KUCIIOTHBIE U aM(pOTEpHbBIE
OKCHU/IbI ¥ TUJIPOKCHUIBI, IEJI0UH, YTICKUCIBIN U
yrapHbIil Ta3bl, CEpHUCTBIN ra3, aMMHak, BoJa,
MPUPOAHBIN Ta3, METaH, ATaH, STUJICH, allCTUJICH,
XJIOpUJ HaTpusl, KapOOHAT U TUApOKapOoHaT
HaTpus, KapOoHat u ¢ocdaT Kanblus, OEH307,
METaHOJI M 3TAHOJI, CJIIOKHBIE dPUPBI, KUPBI,
MBbLIa, MOHOCaxapu bl (TIF0K03a), AUCaXapu bl
(caxapo3a), monucaxapusl (Kpaxmai u
I1EJUTF0JI03a), aHWJIMH, aMHHOKHUCIIOTHI, OCJIKH,
HMCKYCCTBEHHBIEC U CUHTETHYECKHE BOJIOKHA,
Kay4yKH, TIJIaCTMACCHI;

IIpumepHbIe TeMBbI pedepaToB (I0KIAA0B),
HHIMBHIYAJIbHBIX NIPOCKTOB.

* broTexHOI0THUSA ¥ TeHHAast nHXKeHepuss — TexHosiorun X XI Beka.

» HanotexHonorus kak MpuOPUTETHOE HAMPABJICHUE PA3BUTHS HAYKH U TIPOU3BOJCTBA B
Poccuiickoit ®eaepanuu.

» CoBpeMEeHHBIE METOIbI 00€33apaskMBAHHUS BOJIBI.

* ANIIOTpONUS METAIIIOB.

* )Kusnb u nesrenbHocTh .M. Menneneena.

* «[leprogndeckomy 3akoHy OyAyIiee HE TPO3UT Pa3pPyIICHUEM. .. >

* Cunres 114-ro anemenTta — TpuymMdp poCCUHCKUX (PU3NKOB-SIECPIINKOB.

* 30TombI BOOpOaA.

* cnonb3oBaHue paiiOaKTUBHBIX U30TOTOB B TEXHUYECKUX IIETIAX.

* PeHTreHoBCKOE U3IIy4eHUE U €ro UCIOIb30BaHUE B TEXHUKE U MEIUIIMHE.

* [Ina3ma — yeTBepTOE COCTOSHKE BEIIECTRA.

» AMop(dHBIe BelecTBa B IPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpy>Karouei cpebl OT XUMHUECKOTO 3arpsisHeHus. KoanyecTBeHHbIE
XapaKTEPUCTUKH 3arpsi3HEHUS] OKPYIKAIOIIEH Cpeibl.

» [IpumeneHue TBEpAOTO U ra3oo00pa3Horo okcuaa yriepozaa (IV).
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* 3anuTa 030HOBOT'O PKpaHa OT XMMUYECKOI0 3arps3HEHUS.

* ['pyboaucnepcHbie cUCTEMBI, MX KJIacCU(UKAIIHS U UCTIOIb30BAaHUE B
npoQecCuOHANTBHOMN eI TENHHOCTH.

» KocMeTnueckue renm.

* [I[puMeHeHue CyCIeH3Hil U 3MYJIbCUN B CTPOUTEIIBCTBE.

» MuHepaJibl ¥ TOpHBIE MIOPOJIBI KAaK OCHOBA JTUTOC(EPHI.

 PacTBOps!I BOKpyr Hac. Tunsl pacTBOpOB.

* Boza kak peareHT u cpea i1l XMMHUYECKOro Mpouecca.

* )Kuznsb u gearenbHocth C.AppeHuyca.

* BKki1ag OTEYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUU IEKTPOIUTUYECKON JUCCOLIUALINH.
* YCcTpaHEHHE KECTKOCTH BOJIbI HA MTPOMBINUIEHHBIX TPEAIPUATHUSX.

* CepHas KHCIIOTa — «XJIEO XUMHUECKON TPOMBIIITIEHHOCTHY.

* Ucnonb3oBaHne MUHEPATBHBIX KUCIOT HA MPEANPUATHSAX PA3TUYHOTO MPOPUIISL.

* OKCUABI M COJIA KaK CTPOUTEIbHBIC MATEPUATIBI.

* lctopus rurca.

* [ToBapeHHas coJib KAK XUMHUUYECKOE ChIPBE.

* MHOroMMKui KapOOHAT KalblUs: B IPUPOJIE, B TPOMBIIIJIEHHOCTH, B OBITY.

* Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupTyanbHoe MOAENMPOBAHNE XUMHUYECKUX ITPOLIECCOB.

* DJIEKTPOJIN3 paCTBOPOB 3IEKTPOJIUTOB.

* DJIEKTPOJIA3 PACILIABOB IEKTPOJIUTOB.

* [IpakTyeckoe MpUMEHEHUE MIEKTPoIH3a: paQUHUPOBaHKE, TaIbBAHOILUIACTHKA,
raJbBaHOCTETHSI.

* cTopus monydeHus U NpOU3BOICTBA AJTFOMUHHS.

* DJIEKTPOJIUTUYECKOE MOTyYeHUE U paUHUPOBAHUE MEIU

* Xu3np u gesrenvHOCTh 1. J[9BH.

* Posib MeTaN1I0B B UICTOPUM YEIOBEYECKON NUMBUIN3aluu. VlcToprst OTeueCcTBEHHON
yepHOU MeTaiyprund. CoOBpeMEHHOE METAJLUTYPTHYECKOE IMPOU3BOJICTBO.

* cTopust 0Te4eCTBEHHOW LIBETHOW METAUTypruu. Posib METAJIOB U CILIaBOB B HAYYHO-
TEXHUYECKOM MPOrpecce.

» Koppo3ust MeTaioB 1 CriocoObl 3alIUThl OT KOPPO3HH.

» ueptHbIe Uau 6J1aropoIHbIE Ta3kbl.

* Poxxnaromuye cojii — rajgoreHsl.

* cTopust BeACKOW CIUYKH.

* McTopusi BOSHUKHOBEHUS U PA3BUTHUSI OPraHUYECKON XUMUH.

 )Kuznb u nearenbHocth A.M.byTieposa.

* Butanusm u ero kpax.

* Posib OTE€YECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHUH MUPOBOM OPraHUYECKOMN
XUMUHU.

* CoBpeMEHHbIE IPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.

* DKOJIOTUYECKHE aCIEKThl UCIIOIb30BAHUS YTIEBOAOPOJAHOTO ChIPhS.

* DKOHOMUYECKHUE aCMEKThl MEXAYHAPOIHOTO COTPYTHUYECTBA MO UCIIOJIb30BAaHUIO
YIJIEBOAOPOIHOIO ChIPHSI.

* MicTopust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTSIHBIX MeCTOpokAeHu B Poccuii-
ckon denepanun.

* X¥MUsl YTII€BOJOPOTHOTO CHIPhs M MOsl Oyaymasi mpodeccus.

* YTI1€eBOOPOAHOE TOIIIMBO, €r0 BUJIBI MU HA3HAYCHHE.

* CHHTeTHYECKHE KaydyKHU: UCTOPUS, MHOTOOOpa3ue U MEePCIEKTUBEI.

37



* Pe3suHoTeXHUUECKOE MPOU3BOICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
» CBapouyHOE MTPOU3BOACTBO U POJIb XUMUU YIIIEBOJOPOIOB B HEM.

* Hed1b 1 ee TpaHCIOPTHPOBKA KAK OCHOBA B3aUMOBBITOJIHOI'O MEXTYHAPOIHOTO
COTpPYIHUYECTBA.
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