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1 IIe.m: H 3aJa4Yi JUCHUIIJIHHBI

dopMHUpOBaHUE Yy CTYIACHTOB IMPEICTABICHHUS O XHWMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa KaK OCHOBBI TNPUHATUS PEIICHUH B KU3HEHHBIX M TPOU3BOJCTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOTO IMOBEJACHUS B IPUPOIHOU CpEIE.

3agaun:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX MTPOILIECCOB U SBJICHHIMA
B OKpyXarouieil cpeze, LETOCTHON HAydHOW KapTUHBI MHpa, B3aUMOCBSI3M M B3aUMO3aBUCHUMOCTHU
CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPraHMUYECKUX U OPraHMYECKHUX BEUIECTB, YPaBHEHUS
XUMHYECKUX peakuui, OOBACHATh MX CMBICH, HWHTEPIPETUPOBATh PE3YJIbTaThl XHUMHUYECKUX
9KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHUIINX XHUMHUYECKHX SKCIEPUMEHTAIBHBIX
UCCIICIOBAaHUM C COONIOJIEHUEM IMpaBUiI OE30MacHOTO OOpalleHHs C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHUS HCIOJIB30BaTh HWH(POPMAIMI0O XHUMHUYECKOTO XapakTepa W3 Pa3IuYHBIX
HUCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3HPOBATH TOCIEICTBUS CBOEH NEATETbHOCTH U XUMHYECKHUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHHN XUMHUYCCKOW HAYKH W TEXHOJOTHH s
pa3BUTHUS COLIMATBLHON U IPOU3BOJICTBEHHOH cdep.

2 Mecto aucuuimuinnbl B ctpykrype IIICC3
VYyebHas TUCHUIUTMHA « XUMHUS» U3y4aeTcsi B 00111e00pa3oBaTeIbHOM IIUKJIE Y4eOHOTO TUIaHa.

3 TpeGoBaHus K pe3yJIbTATAM OCBOCHHS CONEPKAHMUS M CHUIIIHUHbBI

[Iponiecc n3ydeHus: AUCLHUILUIMHBI HapaBieH Ha (OPMHUPOBAHUE HJIEMEHTOB CIEAYIOIINX OOIIMX
komneteHuii B coorserctBuu ¢ ®I'OC CIIO cnenumanbHOCTEN JaHHOTO MPOdUIIs:

OK 01. Beibupats criocoOsbl perieHus 3aad npopecCuoHaIbHON 1A TeIbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHbIE CPEICTBA MMOMCKA, aHAIN3a U MHTEPIIpEeTallui HHPOpMaLuH,
1 nHOOPMAITMOHHBIC TEXHOJIOTHH JIJISl BEIOJIHEHUS 331249 MTPO(PECCHOHATBHON eATETLHOCTH.

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH U pabOTATh B KOJUIEKTUBE M KOMaH 1€

OK 07. CopneiicTBOBaTb COXpPAaHEHHUIO OKpY)KalOIIEH cpeibl, pecypcocOepekeHnt0, MTPUMEHSTh
3HaHUS 00 M3MEHEHUHU KIUMaTta, MPUHLHUIBI OepexIMBOro MpOU3BOJCTBA, 3(PPEKTUBHO NeHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUX.

OK 09. ITonb3oBaThcs MpodhecCHOHAIBHOM JOKYMEHTAIMe Ha TOCYAapCTBEHHOM M HHOCTPAHHOM
A3BIKAX.

IIK 1.3. OcymecTBiaTh OLEHKY HPOU3BOJCTBEHHO-TEXHUYECKHX IIOKa3zaTesell  paboThl
AIIEKTPUYECKOTO U AJIEKTPOMEXAHUYECKOTO 000PYIOBAHHUS.

B pe3ynbpTaTe 0cBOCHHS NTUCITUTUIMHBI 00 YJIArOITUICS JOJIKEH:

3HATH/TIOHUMATh:

- BJAQJETh CHUCTEMOW XMMHYECKUX 3HAHWUMA, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHSTHS
(XMMHYECKHUI 3JIEMEHT, aTOM, JICKTPOHHAsI 000JI04Ka aroma, S-, p-, d-3JeKTpOHHBIC OPOUTAI aTOMOB,
WOH, MOJICKYJIa, BaJICHTHOCTb, AJICKTPOOTPHUIIATEILHOCTD, CTENIEHb OKHUCIICHUS, XUMHUUYECKas CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBINA 00bEM, YITIEPOAHBIN CKeleT, (YHKINOHATbHAS IPYIINa, paJAuKall, U30Mepus,
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M30MEpbI, TOMOJIOTHYECKHUN Psill, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U a30TCOEPKAILINE COCTUHEHHUS],
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YIJIEBO/bI, )KUPBL, OEJIKH), MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHUs, KPUCTAIMYECKAs pPEIIeTKa, THUIIbl XHUMHYECKUX PpeaKkiui
(OKHCIIUTENbHO-BOCCTAHOBUTEINBHBIC, 9K30-U SHIOTEPMHUYECKHE, PEaKIM HMOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HERJIEKTPOJIMTBI, AJIEKTPOJUTUYECKAs JUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peakli, XUMMHUYECKOE PaBHOBECHE), TEOPHUH U 3aKOHBI (TEOPUS] XUMUYECKOTO
CTpOeHMsI opraHumyeckux BemectB A.M. byriepoBa, Teopusi 3JEKTPOJIUTHYECKOW JIUCCOLMALINU,
nepuoaunueckuii 3akon .M. Menieneena, 3aKk0H COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, IOJY4eHHUH U Oe30MacHOM
UCTIOJIb30BAHUY BaXKHEUIIUX HEOPTraHUYECKHMX W OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

- chOopMHpPOBATH MPEJCTABICHUSA: O XUMUYECKONW COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI
MUpa, POJTU XUMUHU B MIO3HAHUU SBICHUI MPUPOJIBL, B (OPMUPOBAHUH MBILIUICHUS U KYJIbTYPbl JUUYHOCTH,
ee (PyHKUMOHAJIbHOM I'paMOTHOCTH, HEOOXOAUMOM Ul PEUIeHMs] MPAKTUYECKUX 33/1a4 U 3KOJIOTMYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cpefie.

Ymers:

- YMEThb BBISIBJISATH XapaKTEpHbIC MPU3HAKA W B3aUMOCBS3b W3YUYEHHBIX TMOHATHUMA, TMPUMEHSTH
COOTBETCTBYIOIIME MOHATUSA MNPU ONHUCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX U OPraHM4eCKUX
BEIIECTB W WX TMPEBPALECHUN; BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TIOHATHUSAMU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb WHCIIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHUX COEIMHEHUN MEXIYHApOJHOIO COM03a
TEOPETUYECKOW U TMPUKIAJAHON XUMUU M TPHUBUAIbHBbIC HA3BaHUS BAXKHEWUIINX BeEHIECTB (ITHIIEH,
aleTHJIEH, TIULEepUH, GeHo, popMalIbJIeru]l, YKCyCcHasi KUCIO0Ta, TJIUIUH, YTapHbIi ra3, YIIIEKUCIbIH ra3,
aMMUaK, raiieHas HW3BeCTb, HeTalleHas W3BECTh, MUThEBAs COAa W JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPTaHWYECKUX U OPraHMYECKUX BEIIECTB, YPABHEHHS XMUMHYECKUX PEAKIUN, OOBIACHITH UX CMBICIT;
MOATBEPKJIATh XapaKTEPHbIE XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U
3aMACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETh YCTaHaBJIMBATh MPHUHAIIECHKHOCTh U3YUYEHHBIX HEOPTAHUUYECKUX U OPraHMYECKUX BELIECTB
K OIIPEJIEIICHHBIM KJIaccaM U IpyIaM COeIMHEHUH, XapaKTepHU30BaTh UX COCTaB M BaKHEUIIINE CBOWCTBA;
OTpEeeNATh BHJbI XUMUYECKUX CBs3ed (KOBaJeHTHAas, WOHHAs, METaJUIMYecKas, BOJAOPOIHAs), THUIIBI
KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCUPUIIUPOBATH XUMHUYECKHE PEAKIINUH;

- c(hopMUPOBATH MPEICTABICHUS: O XUMUYECKOW COCTABJISIONICH €CTECTBEHHOHAYUYHON KapTHUHBI
MUpa, POJIU XUMHUU B MIO3HAHUH SIBIICHUW MPUPOJIBI, B (HOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH,
ee (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOMN IS pelIeHHs] MPAKTHUYECKUX 3a7ad U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

- yMETh MPOBOAUTH PACUETHI MO XUMHUECKUM (POpMYTaM U YPaBHEHUSIM XUMHUYECKHX PEaKIU C
UCIIOJIb30BaHNEM (PU3MYECKUX BEIUYMH, XapaKTEpU3YIOUIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMallbHbIE YCJIOBHS) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOJIB30BATh B JKU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMHU M UX IPUMEHECHUEM;

- YMEThb IUIAHUPOBATh U BBIMIONHATH XUMHUYECKHI HKCIIEPUMEHT (MpEeBpallleHUus OPraHuYecKuX
BEIIECTB MPU HArpeBaHUU, MOJy4YEHHE 3TUJIeHAa M M3y4YEHHE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH Ha
aNbJIETH/IbI, KpaxMal, YKCYCHYIO KHUCITIOTYy; JAeHarypauus OeJIKOB MpH HArpeBaHUU, I[BETHBIC pPEaKIIUU
0eNIKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, ONpeAeNsiTh Cpeay BOAHBIX PAaCTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWS; PEIIaTh SKCIIEPUMEHTAILHBIC
3amaun no teMaM "Metamiel" w1 "Hemeramisl'") B COOTBETCTBUM C TpaBUJIAMH TEXHUKH O€30MMaCHOCTH
npu OOpameHuH C BelIeCTBaMH U J1a00OpaTOPHBIM O0OpYAOBaHWEM; TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B (popMe 3amKicH YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUi U (popMynupoBarth
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;



- YMETb AaHaJU3UPOBATh XUMHUYECKYI0 HH(GOpPMALMIO, MOJy4aeMyl0 M3 DPa3HBIX HCTOYHHUKOB
(cpencTtB MaccoBoit nH(popmaru, cetb IHTEpHET U ipyrue);

- BJaJETh OCHOBHBIMH METOJAAMHM HAYYHOTO II03HAHUS BELIECTB M XHMHUYECKUX SIBJICHHIA
(HabmoieHne, I3MEpPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMHUECKUM (OpMYJaM U YpaBHEHUSIM XUMHUYECKHX PEaKLU C
UCIIOJIb30BaHNEM (DU3MYECKHX BEIUYHMH, XapaKTEPU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMajibHbIE YCIOBHs) Tra30B, KOJMYECTBAa BEIIECTBA; MCIIONb30BaTh CHUCTEMHbBIC
XUMUYECKUE 3HAHUA JJIsl MPUHATUS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM,;

-yME€Th IUIAHUPOBATh W BBINOIHATH XUMHUYECKUH SKCHEPUMEHT (MPEBpAILCHUS OpPraHUuYECKUX
BEIIECTB MPU HArpeBaHUU, MOJy4YCHHE STUJICHA U W3YYCHHE €ro CBOMCTB, KaUeCTBEHHBIC PEaKIUU Ha
aJbACTU/IBI, KpaxMall, YKCYCHYIO KHCIIOTY; AeHaTypalus OEJIKOB MpH HarpeBaHWU, LIBETHBIC PEAKIUU
0eNKOB; MPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, OMpEeAeNiTh Cpeay BOIAHBIX PACTBOPOB, KaueCTBEHHBIC
peakuuu Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS; PEIIaTh KCIICPUMEHTAIBHBIC
3amaun no teMaM "Metaiel" U "Hemeramisl'") B COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MaCHOCTH
npu OOpalleHuHd C BelecTBaMH U J1a00paTOpHBIM 00OpyAOBaHWEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 IKCIIEPUMEHTa B (pOopMe 3amucH YpaBHEHHUN COOTBETCTBYIOIIUX PEaKIHid U (POPMYIUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB.

HUcnoab3oBaTth npuodOpeTeHHbIe 3HAHUS W YMEHUSI B NPAKTHYECKOH IesITeJIbHOCTH U
MOBCEIHEeBHON KM3HU:

- CcoOMI0JaTh TpaBWiIa HKOJIOTHYECKH IEIeCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOU
NESTENIbHOCTH B ILIENSX COXPAHEHHUS CBOETO 3/I0pPOBbS U OKPYKAIOIIEH MPUPOAHON CpEeIbl; YUUTHIBATDH
OTMaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPTaHU3MBI OINPEACIICHHBIX BEIIECTB, TOHUMAs CMBICI TMOKa3aTels
MpeaebHON JOMYCTUMOM KOHLIEHTPALUK.

4 OpFaHI/I3aIII/IOHHO'MCTO}II/I‘IQCKHG JAaHHbIC JTHCHUIIJINHBI

OO011€e€e KOJINYECTBO YacOB AUCIAIIMHEI COCTABIIAET 72 yaca

Kosnn4yecTBo 4acoB 1o yueOHOMY IUIaHY
Bup paborsl
1 cemecTp Bcero
Jlexuuu, ypoku 32 32
[IpakTHdeckue 3aHsATH 28 28
JlaGopatopHble paboThI 10 10
[TpomMexxyTouHas aTTecTalus 2 2
Popma NpOMEKYTOUHON aATTECTALUU JuddepeHurpoBaHHbIi 3a4€T

5 Copnep:kanne U CTPYKTYpPa TUCHHUILIMHBI

5.1 Conep:xanue pa3ieoB M CHUIITAHBI

Ne HauMenoBanue

Coaep:xanue pasaeia
pa3zjiena pa3zjiena aep pasa

OcHOBHOE coJep:KaHue

1 | TeopeTnueckne 0CHOBBI XHMHH




Ne HanmeHnoBanme
Coaep:xanue pasaea
pasjaena pasjaena

11 OcHOBHBIE XUMUYECKHE | XUMHUUYECKUM 2JIEMEHT. ATOM. SIpo aToMa, U30TOMbI. DJIEKTPOHHAS
MOHSTUS U 3aKOHBI, o0oyouka. DHEPreTHYeCKHe YpOBHU, TMOJYPOBHU. ATOMHBIE
CTPOEHHE aTOMOB opbutanu, s-, p-, d- smemeHThl. OCOOEHHOCTH pacipeaeIeHus
XUMHYECKHUX 3JIEMEHTOB | JICKTPOHOB IO OPOUTAISIM B aTOMax SJIEMEHTOB MEPBBIX YETHIPEX
XUMHUYECKON MEepUOJOB. JJEeKTpoHHas KoHurypauuss aTtoMoB. (OCHOBHbBIE
CBSI3U XUMHUYECKUE 3aKOHBI

[IpakTuueckas padora Nel. «OcHOBHBIE KOJTMUECTBEHHBIE 3aKOHBI B
XUMHUU U PACUETHI MO YPABHEHUSAM XUMUUYECKUX PEAKIIUAI.
OTHOCUTENbHBIE ATOMHAsE W MOJEKYJsIpHas Maccbl. MouspHas
Macca. KonnuectBo BemiectBa. MaccoBasi 1071 BeEIIECTBA. 3aKOH
ABoragpo. Monspubeiii 00beM razoB. OTHOCHUTEIbHAS MIIOTHOCTh
razoB. PacueTrel 1O ypaBHEHMsAM XUMHYECKMX pEaKkIUil ¢
WCIOJIb30BaHUEM MacCOBOH JIOJNH BeIeCTBa, 00beMa (HOpMaJIbHbIE
yCJIOBUS1) Fa30B,

1.2 [lepuognueckuii 3akon | [Ipaktuyeckas  pabora  Ne2.  «M3yueHHe  MEPUOIUYECKUX
u [lepuonnueckas 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3U CO CTPOCHUEM aTOMOB.
CUCTEMA XUMUYECKUX [lepuonnueckas  cucrema  Xxumudeckux  snemento  JI.U.
anemenToB JI. 1. MenpeneeBa. Cpsi3p nepuoguueckoro 3akoHa u llepuoanueckoit
MeneneeBa, UX CBSI3b | CUCTEMbl XMMHMUYECKHX 3JIEMEHTOB C COBPEMEHHOW TeOopuen
C COBPEMEHHOMN CTPOGHUSI  aTOMOB.  3aKOHOMEPHOCTHM  M3MEHEHMsSI  CBOWCTB
TEOpHEl CTpOeHUs XUMHUYECKHUX D3JIEMEHTOB, 00pa3yeMbIX HMHU TMPOCTHIX M CIOXKHBIX
aTOMOB BEIIECTB IO TpymnmaMm U mnepuoaaMm lleproaudeckoil CUCTEMBI.

3HaueHHEe TNEPUOJIUYECKOr0 33aKOHAa W CHCTEMbl XHUMHYECKHUX
anemenToB /.M. MenneneeBa B pa3BUTHM HAayKH. Y CTAHOBJICHUE
CBA3M MEXKIY CTPOEHHEM AaTOMOB XHWMHMUYECKHX DJIEMEHTOB H
MEPUOINYECKIM HU3MEHEHHUEM CBOMCTB XUMHUYECKHUX DJIEMEHTOB W
WX COEAMHEHUN B COOTBETCTBUHU C moJiokeHueMm llepmoanueckoit
cucteMbl. PeleHrne NpakTUKO-OPHUEHTHPOBAHHBIX TEOPETHUECKUX
3aIaHMl ~ HAa  XapakTepH3alUl0  XMMHUYECKHX  DJIEMEHTOB
«Mertanmnuyeckue / HEMETAIUIMYECKHE CBOWMCTBA XHWMHUUYECKHX
3JIEMEHTOB B COOTBETCTBHUM C HUX D3JEKTPOHHBIM CTPOCHHEM U
MOJIOKEHWEM B TEPHOJUYECKON CHCTEME XMMHYECKUX DJIEMEHTOB
.. MenneneeBay

1.3 Crpoenue BemectBa | CTpoeHune BelecTBa. XUMUYECKas CBA3b. BUabl XUMHUYECKOH CBSI3U
Y TIPUpOJa XUMUUYECKON | (KOBJICHTHAs] HETOJSIpHAs M TIOJISIpHAs, MOHHAS, METAITHYESCKas).
cBs3u. MHoroobOpasue | MexaHu3mbl  00pa30oBaHUS KOBAJICHTHOM XWUMHUYECKOW CBS3U
BEIIIECTB (oOOMEHHBIH W  JIOHOPHO-AKIENTOPHBIN). BomopoaHas CBs3b.

BanentHocTh. OnexkTpooTpuuatenbHOCTh. (CTENEHb OKHUCIIEHUS.
HoHbI: KaTHOHBI U AHHOHBI

[Mpaktuueckass pabdora Ne3. «CTpoeHme BemecTBa W MPUPOJA
XUMUYECKOH CBA3U».

JleMoHCTpanust MOJened KPUCTAUIMYECKUX PELIETOK: HOHHOU
(x;mopun HaTpusi), aToMHOW (TpaduT M anmas), MOJEKYISIPHOU
(Yyrnexkucnslii ra3, uoja), METaUNIMYeCKOn (HaTpuil, MarHuii, MeJp).

Pemienne npakTUYECKUX 3aJaHUM HA COCTABJIEHHUE SJIEKTPOHHO-
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Knaccudpukanus

" HOMEHKJIaTypa
HEOpPraHuYeCKux
BEIIIECTB

Knaccudukanuss  Heopramuyeckux  BemecTB. HomeHkmaTypa
HEOPraHWYeCKUX BELIECTB (OKCUABI, TMAPOKCUIbI, KUCIOTHI, COJIN).
BemecrBa MOJEKYJSIPHOIO UM HEMOJIEKYJISIPHOIO  CTPOCHHS.
ArperaTHble cocTOsIHMA BelecTBa. Kpucrannnueckue u aMmopgHsle
BELIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa  BEILIECTBA. [HIIbI
KPUCTAJUIMYECKUX PELIETOK (ATOMHAasi, MOJEKYJsipHas, HOHHas,
METaJLINYeCKasi). 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THIA
KPUCTAJNINYECKON PEILETKU

[Ipaktnyeckas pabora Ned. «HomeHknmarypa HEOpPraHHYECKHX
BELLECTB.

Pemenue MPAKTUYECKUX 3aJaHni o KJIAaCCU(UKALINH,
HOMEHKJIAType U XUMHUYECKUM (opMmyidaM HEOpPraHMYeCKUX
BELIECTB PA3JIUYHbIX KJaccoB (yrapHblii ras, YIJIEKHCIBIM ras,
aMMHaK, raiieHas U3BECTb, HEraleHas M3BeCTb, IUTbEBas COJA U
Jpyrux): Ha3BaHus BemecTB 1o MexayHapoaHoi (MIOITAK) mmm
TPUBHAIBHOM  HOMEHKJIAaType UM  cocTaBieHHe  (HopMyIbl
XUMHUYECKUX BELIECTB, ONPEACIICHUE INPUHAUIEKHOCTU K KIIACCy.
Ilouck  uHbopmManMu 1O  Ha3BaHMAM, MHJEHTU(DUKaTOpaMm,
CTPYKTYpHBIM (popMmynam. AHanM3 XUMHUYECKOW HH(MOpMAIHH,
MoJlyyaeMoil M3  pa3HbIX HCTOYHHMKOB (CPEACTB  MacCOBOU
uHpopmanuu, cetb HTEpHET U Apyrue)

1.5

Tunet XUMHYECKUX
peakuuii

Xumnueckas peakuus. Knaccupukanus XMMHYECKMX pEakUMi B
HEOPraHMYECKONM W OpraHuYecKOM XUMHH. 3aKOHBl COXpaHEHUs
MacChl BELIECTBA, COXPAHEHUSA M IPEBpALCHUS DJHEPIUU IIpU
XUMUYECKHX  pPEaKIUsX. OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE
peakiuu  (ypaBHEHMsS  OKUCJICHUSA-BOCCTAHOBJICHHUS,  CTENEHb
OKHCJICHUS, OKHCIIUTEIb W BOCCTAHOBMUTENb, OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIE pEAaKIUU B NPUPOAE, IPOU3BOJACTBEHHBIX
MPOIIECCaX M KU3HEICATESIbHOCTH OPraHU3MOB)

1.6

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBECHE

CKOpOCTh peaklMu, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (aKTOPOB:
MPUPOJABI PEArUPYIOIIMX BEILIECTB, KOHIIEHTPAIMU DPEarupyroInx
BELIECTB, TEMIIEPATypbl M IUIOIIAAM PEAKIMOHHOW IOBEPXHOCTH.
TemnoBele  3¢p¢deKkTbl  XUMHUYECKHMX  peakiuil:  3K30- U
SHIOTepMHUECKUE peakiuu. OOpaTuMble peakuuu. XUMHUYECKOe
paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE XUMHYECKOIO
paBHOBECHs (KOHLIEHTpALUsl PEareHTOB WJIM MPOJLYKTOB pPEaKIMH,
nasienue, Temnepatypa). [Ipunuun Jle 1llarense

IIpaktuyeckass pabora Ne5. «BnusHue pa3znuyHbIX (PAKTOpPOB Ha
CKOPOCTh XUMUYECKOU PeaKIum.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha  aHaJIU3
(akTOpOB, BIUAIOIMIMX HAa HM3MEHEHHE CKOPOCTH XUMHUYECKOH
peakuuu. 3aBHCHUMOCTb CKOPOCTH XHUMHYECKOH pEaKIuu OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3JIOKEHUs INEpOKCHIa
BOZOpOJa C MOMOULIBIO JTUOKCHIA MapraHiia M Karanasel. Pemenue
IPAKTUKO-OPUECHTUPOBAHHBIX 33JaHUM HA NPUMEHEHHE NPHUHLUINA
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Jle-Illatenbe 11  HAXOXKICHHUS  HAMPABJICHUA  CMEUICHUS
paBHOBECHS] XUMUYIECKOM PEAKITNU M aHAIH3 ()aKTOPOB, BIUSIOIINX
1.7. PactBopsI, teopus | PactBopel. Buasl pacTBOpOB IO CoIepKaHUIO PACTBOPEHHOTO
AIEKTPOJIUTUYECKON BemlectBa. PactBopumocth. [loHSITHE O JHUCHIEPCHBIX CHUCTEMAax.
IUCCOLIMAIIAN u | UcTuHHBIC M KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Jis BEIIECTBA B

UOHHBIA 0OMEH

pactBope. Ilonsitue o BomopoaHoM mnokazartene (pH) pactBopa.
Onexktponautnyeckas  auccorumanus. CuibHble U cialble
AJEKTPOJIUTHI, HEAIEKTPOIUTHL. Peakinu noHHoro oomMeHa
JlabopaTtopHnas padota Nel «IIpuroroBieHnue pacTBOPOBY.
[IpuroroBnenue  pacTBOpPOB  3aJaHHOM  MacCcOBOM  JIOJIEH
PacTBOPEHHOTO BEIECTBA, IPOBEJCHHUE PEaKlUii HOHHOTO OOMEeHa,
OlpejiesieHue  CpeAbl  PAacTBOPOB  BELIECTB C  IOMOILBIO
YHHUBEPCATBHOIO WHAMKATOpa (KUcCjas, HEeHTpaiabHas, LIEIOYHAs).
3ajaHus Ha COCTaBJICHME MOHHBIX peakuuid. PemeHue mpakTtuxo-
OpPUEHTUPOBAaHHBIX  pPAaCyYETHBIX  3aJaHMl  HA  PACTBOPHI,
UCTIOJb3yeMble B OBITOBOH M TPOU3BOJCTBEHHOW JESTEIHHOCTH
YEJIOBEKa

KontposnpHas padora Nel

CrtpoeHue BellecTBa U XMMHUYECKUE peakiuu (1o pasaeny 1)

A

2 Heopranuyeckasi XumMu
2.1 DUBUKO-XUMHUYECKHE
CBOMCTBa
HEOPTaHHYECKUX
BEIIIECTB

Meramubl. Ilonoxxenue wetamioB B Ilepuoandeckorn cucreme
XUMHUYECKUX 3JeMEHTOB. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
o0Ooslouek aToMOB MeTauioB. OOmue Qu3ndyeckue CBOICTBa
MetauioB.  CruiaBel  METAIOB.  DJNEKTPOXUMHYECKUH  psif
HAaNpSDKEHUA  METAUIOB. XHWMHUYECKHME CBOWCTBA BAXKHEUIIMX
METaJJIOB (HATpUM, KaldWid, KaJbIMii, MarHWii, aJllOMUHUN, IHHK,
XpoM, JKele30, Melb) M HuX coenuHeHuil. OOmue crnocoObl
noJiydeHus: MeTaiioB. [IpuMeHeHre MeTanaoB B ObITY  TEXHUKE
Hemeramnsl. [Tonoxenne HemetamnoB B Ilepuoanueckoit cucreme
xumuueckux oanemeHtoB J[.M. MenaeneeBa u  0COOEHHOCTH
CTpoeHuss  aToMoB.  (DHU3HWYECKHME  CBOICTBA  HEMETAJUIOB.
AmoTponus HeMeTaIJIoB (Ha MpUMepe KUCIopoa, cepbl, hocdopa
U yriepoaa). XUMHUYECKHE CBOMCTBA M NMPUMEHEHHE BAKHEUIIINX
HEeMeTalJIoB (TaloreHoB, cepbl, aszora, Qocdopa, yriaepoma u
KpEeMHUSI) M HMX COEIMHEHU (OKCHUIOB, KHUCIOPOACOAEPKAIINX
KHUCJIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHeHue BakHEUIINX
HEMETAJVIOB U UX COCIMHEHUI

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHMYECKUX
BemIeCTB (OKCHUIIOB, THAPOKCHUIIOB, KHCIOT, COJeH | 1p.).
['eneTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAUICIKAIUX K
pa3IMYHBIM KJaccaM. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJIHBIX COECIMHEHUM, BBICIIUX OKCHUJIOB U
TUAPOKCHJIOB

[Ipaktuyeckass pabota Ne6. «DHU3UKO-XUMHUYECKHE CBONCTBA
HEOPraHUYECKHUX BEIIECTBY.

CocraBiieHHe ypaBHEHHH XUMHUYECKMX PEaKIUl C y4acTHEM

IIPOCTBIX M CJIOXHBIX HCOPraHWYCCKHUX BCIICCTB: MCTAJJIOB H
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HEMETaJVIOB, OKCHJIOB METaJUIOB, HEMETaUIOB W aM(OTEepHBIX
OJICMCHTOB, HCOPraHHUYCCKUX KHCJIOT, OCHOBaHUI U aM(i)OTepHBIX
THJIPOKCUIOB; HEOPTraHWYECKHX COJICH, XapaKTepU3YIOIIUX UX
CBOICTBA.

Pacuérel Maccel BemiecTBa MM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY  BEIIECTBA, Macce WM O0bEMY OJHOTO U3
y4aCTBYIOIIMX B PEAaKIMH BEIIECTB, PacdéTbl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKI[UH, €CIIM OJTHO U3 BEIICCTB
UMeeT TpuMecH. PelieHre NpakTUKO-OPHEHTHPOBAHHBIX 3aJlaHHM
Ha CBOWCTBA, COCTaB, IMOJIyueHHE M O€30MacHOE HCIIOJIb30BaHHE
BOXHCUIIIMX  HEOPraHMYECKMX  BEIIECTB B ObITYy W
npodeccHnoHATEHOM

2.2

Nnentuduxanus
HEOPTaHHYECKUX
BEIIECTB

JlaGoparopHass pabGora Ne2 «MpaeHTu¢ukanuss HEOpPraHUYECKUX
BELIECTB.

Perienue skcrnepyMMEHTANBHBIX 3a/1a4 110 XUMHUYECKUM CBOMCTBaM
METAJJIOB M HEMETAJUIOB, [0 PACIO3HABAHHUIO M TOJYYEHHIO
COCAMHEHUIl  METalIoB M  HEMEeTaJUloB  (B3aUMOJEHCTBHE
THIPOKCU/IA aJIOMUHUSL C PACTBOPAMM KHUCJIOT M ILEJIOYEil,).
Wnentudukanus HEOpraHMYECKHX BELIECTB C UCIOJIb30BaHUEM HX
(U3NKO-XMMHYECKUX  CBOMCTB, XapaKTEPHBIX  KAa4eCTBEHHBIX
peaknuii. KayecTBeHHBIe peakuuu Ha cynbdar-, kKapOoHaT- u
XJIOPUI-aHUOHBI, HA KATHOHBI METAJUIOB M KATUOH aMMOHHSI

KontposbHas padora Ne2

CBoiicTBa HeOpraHMUYECKUX BELIEeCTB (1o pazaeny 2)

3 Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMHH
3.1 Knaccuduxkarus, [Ipeamer opraan4ecKkoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U
CTPOCHHUE U 3HA4YEHHE B MOJYYECHUH HOBBIX BEIIECTB U Marepuainos. Teopus
HOMEHKIIaTypa CTpOEHMS OpraHnyeckux coenunenuii A.M. bytieposa, eé
OpraHUYECKUX OCHOBHBI€E 110JI0KEeHUsI. CTPYKTYpHBIE (OPMYJIIBI OPraHUYECKUX
BEIIECTB Belects. I'omonorus, nsomepus. XuMuueckas CBs3b B

OpPraHMYECKUX COEAMHEHUSAX: KpaTHbIE CBSI3U, G- U TT-CBSI3U.
[IpencraBnenue o kaaccu(pUKaLUU OPraHMYECKUX BEIIECTB.
Homenknarypa opraHiueckux COeMHEHHH (CucTeMaTuyeckas) u
TPUBUAJIbHBIE HA3BAHUS BAXKHEHIINX MPEACTaBUTENEH KIaccoB
OpPraHMYECKUX BEIIECTB

[TpakTrueckas pabota Ne7. «HoMeHKIaTypa OpraHu4ecKux
BeecTB». O3HaKoMIIeHHE ¢ 00pa3liaMi OpraHMYeCcKUX BEIIECTB U
MaTepualaMHi Ha UX OCHOBE, MOJEIMPOBAHNE MOJIEK YII
OpraHUYecKUX BEIIeCTB, HAOIIOIEHNE U ONHCAHHE
JEMOHCTPALIMOHHBIX ONBITOB 10 MPEBPALEHUIO OPTaHUYECKHUX
BEILECTB MPU HarpeBaHuH (IJIaBjeHue, oOyTriIuBaHUE U TOPEHNUE).
CocTaBiieHne MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (popMyI
OPraHUYECKHX BEIIECTB OT/EJIBbHBIX KJIACCOB, UCIONb3Ys UX
Ha3BaHHUS 110 CHCTEMATUYECKON U TPUBUAIIBHOM HOMEHKJIATYPE
(3TuneH, aneTuieH, THUIepuH, GeHo, hopMaIbIAeru, YKCycHas
KHCIIOTa, TIUIMH). PacueTsl npocreiiiiei Gopmyb
OpraHUYecKOil MOJIEKYJIbl, UCXO/Is U3 3JIEMEHTHOT0 cocTana (B %)
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4.

CaoiicTBa OpraHM4ecKux

coeIUHEeHU

4.1.

VYriaeBogopoibl U ux
MIPUPOIHBIC
HCTOYHHUKHU

[IpenenbHbie  yriaeBogopoAbl (alKaHbBI). COCTaB H CTPOCHHE,
FOMOJIOTUYECKUH pAn. MeraH W 3TaH: COCTaB, CTpPOCHHE,
(dbu3MvYecKkue W XMMHYECKHE CBOMCTBA (pEaKIMy 3aMEIICHUS H
TOpPEHMSI), IOJyYEHUE U IPUMEHEHHE.

HenpenenbHbie yraeBogopoabl (AJIKEHBI, aIKaIuCHbI, aIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psia. DTUIIEH U
IPOMNWIEH: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUYECKHUE
CBOICTBa (peaKUu T'UAPUPOBAHUS, TAIOTEHUPOBAHUS,
TUJpaTaly, OKMCICHUS U TTOJIMMEPU3ALIUH) ITOJyYeHUE U
IIPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metundyranueHn-1,3, xumuueckoe

CTpOEHHE, CBOICTBA (peaKius NOJUMEPU3ALINN), TIPUMEHEHUE

(U1t cuHTE3a MPUPOJHOTO U CHHTETUYECKOI0 KayyyKa U

PE3UHBI).

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOIMYECKUI AL,
AueTruneH: cocraB, XUMHUYECKOE CTpOCHHe, (Qusmueckue u
XMMHUYECKHE CBOMCTBA (peaklMy rMIPUPOBAHNS, TaJOr€HUPOBAHUS,
ruapaTalid TOpPEHUs), MOJIYy4YeHHE U TNpUMEHEHue (MCTOYHMK
BBICOKOTEMIIEPATYPHOI'0 MJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB)

ApomaTtudeckue yrieBoaopoas! (apeHsl). benszon u Tomyor:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOMCTBA
(peakuuy rajJoreHupOBaHUs U HUTPOBAHMUS ), OJTyYEHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB (BiusiHuE OeH30J1a Ha
OpraHu3M uesioBeka). ['eHeTnyeckas cBsi3b MEXAY
YIIEBOAOPOAAMH, IPUHAIEIKAIMMHY K Pa3JINYHBIM KJIACCaM.

[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOAOB. IIprpoaHslii ra3 u
nonyTHele HedTsHbIe ra3pl. HedTh 1 e€ mpoucxoxaeHue.

CrniocoOsI nepepaboTKH He()TU: IEPETOHKA, KPEKUHT

(TepMHUUECKH, KaTaTUTHYECKUIT), mupou3. [IpoayKTh

nepepaboTku HeTH, UX TPUMEHEHUE B IPOMBIIIIEHHOCTH

u B ObITy. KaMeHHBIH yTrosib U IPOIYKTHI €ro nepepadoTKu

4.2

DU3NKO-XUMHUUECKUE
CBOMCTBA
yII€BOJ0PO/IOB

JlaboparopHas pabota Ne3 «CBoiicTBa yriieBOAOPOIOBY.
TpI/IBI/IaJ'IBHaSI U  MCXKAYHapOJHas1s HOMCHKIIATypa, XHMHUUYCCKHE
CBOWMCTBa, CMOCOOBI TIONy4YeHHUs YrIeBoAopoqoB. IlomyueHue
STWJIEHA W HM3Y4YEHUE €ro CBOMCTB. MoOAEIMpOBaHUE MOJIEKYT U
XUMHYECKHUX TMPEBPALIEHUI YriIeBOJOpOAOB (Ha MpUMEpPE ITaHa,
STWJIEHA, alleTUJIeHa U Jp.) U raJIoTeHONPON3BOIHBIX

Kucaoponoconepxammue

OPraHu4YeCKHe COCIMHCHUSA

Cruprel. ®eHon

[IpenenbHble  OMHOATOMHBIE CHOUPTHI (METAHOJ W JTAHON):
CTpoeHHe, (U3MYecCKHe W XHMHUYECKHE CBOMCTBA (peakiuu C
AKTUBHBIMM  METaJUlaMH,  TaJOT€HOBOJOPOJAMH,  TOPEHHE),
HpI/IMeHeHI/IG. BO,Z[OpOILHBIe CBA3U MC)KI[y MOJ'IGKy.HaMI/I CHI/IpTOB.
®U3NOJIOTMYECKOE JEUCTBME METAaHOJa M 3TAaHOJIa HAa OpPraHu3M
YyeJIoBeKa.
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MHoOroaTtoMHbI€ CIUPTHI (STUJICHIJIMKOIB U TIMLIEPUH): CTPOCHUE,
¢bu3nyecKue 1 XUMHUYECKHE CBOMCTBA (B3aMOACHCTBHUE CO
IIEJIOYHBIMHU METaJJIaMHi, Ka4eCTBEHHAs peaKiys Ha MHOIOATOMHbIE
cnupThl). OU3MONTOTHYECKOE ICUCTBUE HA OPTaHU3M YEJIOBEKa.
[IpakTrueckas padota Ne8. «HomenknaTypa
KHCIIOPOAOCOACPKAIINX OPTaHUIECKUX COCTUHEHUN: CIIUPTHI,
henon.

[IpumMeHeHne TIUIEpUHA U STUIICHTITUKOIS.

®enon. CtpoeHre MOIEKyYbl, GU3NUECKHUE U XUMUYECKUE CBOMCTBA
(denona. TokcMIHOCTH (heHoIIa, ero PU3NOIIOTHYECKOE JACHCTBHE HA
opranusMm uesnoeka. [Ipumenenue denomna.

5.2.

AJnnerunel.
KapOoHOBBIE KUCITOTHI.
Crnoxuble 3(upbl

Anpnerunpl ¥ KeTOHBI ((popManbIeruj, aneTajabAerujl, aleToH):
cTpoeHue, (¢u3MYeckue M XUMHUYECKHEe CBOicTBa (peakuuu
OKHUCJIEHHS ¥  BOCCTAHOBJICHHMS, KAUeCTBEHHbIE  pEaKLUH),
MOJTyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeiebHbIE KAPOOHOBBIE KMCIOTHI (MypaBbUHASA U
YKCYCHasl KHCJIOTBI): CTpOe€HHEe, (u3NUecKkue U XUMHUYECKHE
cBolicTBa (OOIIME CBOMCTBAa KHCJIOT, peakius 3Tepudukanum),
nojydyeHue M npumMeHeHue. CTeapuHOBasi U OJEMHOBAs KHUCIOTHI
KakK MpeACTaBUTEIHN BBICIIMX KapOOHOBBIX KHUCIOT. MbLIa Kak coyin
BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOLIIee AeHCTBHE.
[IpakTuyeckas pabora Ne9. «Homenkmarypa
KHCIJIOPOJOCOIEPKAIIMX OPIraHUYECKUX COSANHEHNN: albAeTUbI,
KapOOHOBBIE KUCIIOTBD».

CrnoxHble 3¢QuUpPbl Kak MPOU3BOAHbIE KApOOHOBBIX KHUCIIOT.
I'unponus  cinoxHeIx  3¢upoB. Kupsl. ['uapoaus  Kupos.
[IpumeHneHue xKupoB. buosornyeckas poJib KUPOB

5.3.

VYraeBomasl

VYrneBoabl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, IU- U
nonucaxapuzpsl). [mokoza —  mpocTeHIIMi  MOHOCaxapuu:
OCOOCHHOCTH CTPOEHMSI MOJIEKYJbl, (DU3MUECKHE U XUMHYECKHE
CBOMCTBa TUIIOKO3bI (B3aumoaeiictBue ¢ runpokcugom meau (II),
OKHCJICHHE aMMHMayHbIM pacTBOpoM okcuzaa cepedpa (1),
BOCCTAHOBJICHHE, OpOXEHHE TIIIOKO3bl), HaXOXJEHUE B IPHUPO/IE,
MIPUMEHEHHE TIIIOKO3bI, OMOJIOTHYECKas pOJib B )KU3HENEATEIbHOCTH
opranusma uenoBeka. PorocuHre3. Ppykroza Kak H30MEp
TJIIOKO3BI.

Caxapo3za — NpenCcTaBUTENb IMCAXapUIOB, THAPOJU3 CaXapo3bl,
HaX0XJCHHUE B IPUPOJIE U IPUMEHEHHE.

[Tonucaxapuasl: Kpaxmall U LEJI0103a KaK IPUPOIHBIE TOJIUMEPHI.
CrpoeHue kpaxmajga W IEJUTIOJIO03bI, (U3MUECKHE U XUMHUUYECKUE
CBOMCTBA Kpaxmaja (THApPOJIn3, KAUeCTBEHHAsI PEAKIIMs C HOJO0M)

5.4.

DOU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPO0COACPKAIINAX
OpraHUYECKUX
COCTUHEHUN

[Tpaktrueckas padota NelO. «Homenkmarypa
KHCIIOPOAOCOACPKAINX OPTaHUUYECKUX COCTUHEHUI.
TpuBmanbHass W MeEXAyHapoaHass HOMEHKJIATypa, XHMHYECKHe
CBOWCTBA, CIIOCOOBI MOJIy4YEHHUs] CIUPTOB M ()EHOJIOB, KapOOHOBBIX
KHACJIOT ¥ 3(HPOB, anbJerug0oB M KeToHOB. COCTaBICHHE CXEM
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Ne
pa3zjiena

HauMenoBanue
pasaeJa

Coaep:xanue pasaea

peakuuid (B TOM YHCIE€ [0 NPEUIOKEHHBIM  IEMOYKaM
MIPEBPALLICHUI),  XapaKTepU3YIOIIMX  XUMHYECKHE  CBOMCTBA
KHCIIOPOIOCOIEPKAIIMX OPIraHUYECKUX COSAMHEHUN

[Ipaktuyeckas pabora Nell. «Xummueckue u (uznyeckue
CBOMCTBA KHCIOPOAOCOIEPKAIINX OPraHUUYECKUX COSAMHEHUSD.
[IpoBenenue, wHaOmMOIEHHE ¢ ONUCAHHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHHUE CIIUPTOB, KAUeCTBEHHBIE PEaKIMU OJHOATOMHBIX
cnupToB (OKHCIIeHHEe 3TaHosa okcuoMm meau (1)), MHoroaTroMHbIX
CHUPTOB (B3aUMOJCHCTBUE TiMIeprHa ¢ Tuapokcugom meau (II)),
anpJeruioB  (OKHCICHWE  aMMHAa4YHBIM  pPacTBOPOM  OKCHJA
cepebpa(l) u ruapokcunom meau (II), B3aumomelicTBre Kpaxmaa ¢
110/10M), U3Y4YEHHE CBOICTB pacTBOpPA YKCYCHOM KUCIIOTBI

A30TCoep:Kale OpraHnyeckne coeTMHeHu st

AMUHBI.
AMUHOKHCIIOTBHL.
benku

AMUHBI: METHWJIAMHUH — TIPOCTEHIINNA TNPEICTABUTEb AMHHOB:
COCTaB, XHMMHYECKOE CTpOeHHe, (HU3NYecKue U XUMHUYECKUe
CBOICTBA, HAXO0XKJAEHUE B IPUPOJIE.

AMUHOKHCIOTBI Kak aM(OTepHble OpPraHMYeCKHE COCAMHEHMS.
®dusnyeckrue U XMMHYECKHUE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMepe
rnuiuHa). buonoruueckoe 3HaueHre aMUHOKUCIOT. [lenTuabt.
benkun kak mnpupoaneie mnonumepsl. llepBuuHas, BTOpUYHAS |
TpeTU4YHasi CTPyKTypa OenkoB. XUMHYECKHE CBONCTBa OEIKOB:
TUAPOJIN3, J€HATypalisl, KaYeCTBEHHbIE

[Tpaktueckass pabora Nel2. «CpolicTBa a30TOCOJEPKAIIMX
OPTraHUYECKHUX COECIHHECHUI.

duznyeckne W XUMUYECKHE CBOWCTBA aMHUHOB (peakuuu C
KHCJIOTAMHA W TOPEHHUs) U aMUHOKUCIOT (Ha MpUMEpe TIUIMHA).
HaGnronenne W omucaHMe  JEMOHCTPAIlMOHHBIX  OIBITOB:
JileHaTypauusi OeJIKOB IPU HarpeBaHHHU, IBETHbIE peaKIuu OEJIKOB

BBICOKOMO/IEKYJISPHBIE

COCIMHCHU A

7.1

TlnacTmaccel.

[TpakTiaeckast padora Nel3. «CwuHTE3, aHAIM3 W KIACCU(PUKAIIUS
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

OCHOBHBIC TIOHSATHS XUMHHU BBICOKOMOJICKYJISPHBIX COCTMHCHUM:
MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEpPU3aIliH,
cpenHsisi MoJjekyispHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIGKYJISIDHBIX ~ COSAMHEHWH —  ToNuMepu3alus |
MTOJIMKOHICHCAIIHS.

OznakomiieHHe C oOpa3laMud TPHUPOJHBIX U HMCKYCCTBEHHBIX
BOJIOKOH, IUIACTMAcC, KaydyKOB: IIIaCTMAacChl (TIOJHMATHIICH,
MOJIUTIPOTTMIICH, MTOJIMBUHUIXJIOPU, TTOTUCTUPON); HATYpaIbHBIA U
CUHTCTHYCCKHE Kaydykd (OyTaJMEeHOBBIA, XJIOPOTPEHOBBIA U
M30MPEHOBBIN); BOJOKHA (HATypalbHbIE (XJIOMOK, MIEPCTh, MIENK),
HCKYCCTBEHHBbIE (AllETaTHOE BOJIOKHO, BHCKO03a), CHHTETHYECKHE
(KarmpoH H JIaBCaH)

KonTpoa

bHasi pabora Ne 3

CTpyKTypa ¥ CBOWCTBA OPraHMYECKUX BEIIECTB (10 paszenam 3-7)

8

XuMus B ObITY H IPOU3BOICTBEHHOM JAeSITeJIbHOCTH YeJI0BEKA

XUMHUYECKHUE

| IIpaBuaa SKONOTMYECKH LEIecO00Pa3HOr0 IOBEICHHS B OBITY H
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Ne HanmeHnoBanme
Coaep:xanue pasaea
pasneia pasnesa
8.1 TEXHOJIOTUU TPYAOBOH AEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbSI U

B IIOBCEIHEBHOU
1 Tpo)eCCUOHAIBHOI
eI TEILHOCTH YEJIOBEKA

OKPYXKAarolllel NPUPOJHOW Cpelbl, ONAaCHOCTb BO3JCUCTBUS Ha
JKUBbIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTIENIbHBIX KJIACCOB
(yrmeBomopoasl, CIHPTHI, (benonsl, XJIOPOPTaHUYECKHE
MPOU3BOJHBIC, AalbJAETUABl W Jp.), IOKa3aTellb MpeleiabHO
JIOITYCTUMON KOHILIEHTPAIMH U €T0 UCIIOJIb30BAHUE.

Ponp xumun B obecrieyeHUHM 3KOJOTHYECKON, DHEPreTUYecKo u
NUIIEBOH 0e30MacHOCTH, PAa3BUTUU METUIMHBI, CO3JaHUH HOBBIX
MaTepuaioB (B 3aBUCUMOCTH OT BHAA MNPOpecCHOHATHHON
JESITCIIbHOCTH), HOBBIX HMCTOYHHUKOB JHEPTUH (aJIbTCPHATUBHEIC
UCTOYHUKU dHepruu). [loHsATHE O HAyYHBIX METOJaX IO3HAHUS
BEUIECTB M XHUMHUYeCKuX peakuuid. IlpencraBienuss o6 oOmmx
HAyYHBIX MPUHIUIAX TMPOMBIILICHHOTO TOMYyYEHUS Ba)KHEHIINX
BEIIECTB (Ha MpHUMeEpax MPOHM3BOJCTBA aMMHaKa, CEPHON KHUCIIOTHI,
METaHoJIa).

XumMusT W 3A0pOBbE  dYeloBEeKa:  mpaBuWia  0E30MacHOTO
UCIIOJIb30BaHUsl JIEKAPCTBEHHBIX MpPENapaToB, ObITOBON XUMHH B
MOBCEIHEBHOW KU3HU

[Tpaktuueckast pabora Nel4. «lIpumeHeHne XMMHUYECKUX BEIIECTB U
TEXHOJIOTHI c y4eToM Oynyiei npodecCHOHAIbHON
JEeSITEIbHOCTI.

Pemenne xeiic-3amad4 1Mo TeMam: NHINEBHIE TNPOIYKTHI, OCHOBBI
palioHaIbHOTO  TMUTAHMS,  BaXKHEHIIME  CTPOUTENbHBIE U
KOHCTPYKIIMOHHBIE MaTepHaIbL, CEeITbCKOX O35 UCTBEHHOE
MPOU3BOJICTBO, KpAacCKH, CTEKJIO, KepamHKa, MaTepuaibl ais
AIIEKTPOHUKH, HAHOMAaTEePHAITbI, TEKCTUIIHHBIE BOJIOKHA, NCTOYHHUKH
DHEPruM,  OpraHMYeckue W  MHUHEpalbHbIE  YIOOpeHHs,
JICKApCTBEHHbIE W KOCMETHYECKHE TIIperaparbl, OBITOBas XHUMHUS,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3amura: IlpeacraBneHue pe3ynbTaToOB pelIeHUs Kelc-3a1ad B
dbopMe MUHU-TOKIAAA (IOMYCKAETCsl UCIMONIb30BaHUEe TpaduuecKux
Y TIPE3EHTAMOHHBIX MaTepPHAaJIOB)

IIpoMeskyTouHasi aTTecTAlUs MO AUcHMILINHE (TuddepeHInpOBaHHbIHN 3a4eT)

5.2 CTpykTypa JMCHUILTHHBI

Paznenbl AMCHUIUIMHBI, U3y4aeMble BO 2 CEMECTpE

pas-
aena

HaumeHoBaHue pa3aeJioB

KoauuyecTBo uacoB

Jleknu
"

Bcero 113 JIP
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1 TeopeTnueckne 0CHOBbI XUMHUH 17 8 6 3
11 OcHOBHbIE XUMUYECKHUE MOHATHUS U 3aKOHBI, CTPOCHHE 9 1 1
' aTOMOB XMMHYECKUX JIEMCHTOB
[Tepuonuueckuii 3akoH u [leprnoanueckas cucrema
1.2 XUMHUYECKHX dieMeHTOB J]. 1. MeneneeBa, UX CBS3b C 2 - 2 -
COBPEMEHHOM Teopuel CTPOCHHSI aTOMOB
CrtpoeHue BeliecTBa U MPUPO/Ia XUMHUIECKOHN CBSI3U.
1.3 MHoroo6pasue BeniecTn 2 1 1 -
14 Krnaccudukanus, 1 HOMEHKIaTypa HEOpraHM4eCKHX 2 1 1
' BEILIECTB
15 Tunbl XUMUYECKUX PEAKIIUM 2 2 - -
16 CKOpOCTh XMMHUECKUX peaklnii. XUMUYEeCcKoe 9 1 1
' paBHOBECHE
17 PacTBopbI, TEOpUS INEKTPOIUTUYECKON TUCCOLIUAITUU U 4 2 2
" | noHHBIA 0OMEH
Kourpoabsnas patdora 1 1 1
2 Heoprannueckas xumus 9 2 4 3
21 OU3NKO-XUMUYECKHE CBOMCTBA HEOPTAaHMUYECKUX 5 5 4
' BEIIIECTB
2.2. | UnenTtudukanus HEOPraHMIECKUX BEIISCTB 2 - - 2
KonTtpoJsbHas padora 2 1 - 1
3 TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMMH 4 2 2 -
31 Knaccudukanus, cTpoeHre 1 HOMEHKIIATypa 4 5 9
' OpPraHMYECKUX BEIIECTB
4 CBolicTBa OpraHu4ecKuX COeUHEeHN 10 8 - 2
4.1 | YrneBoaopoasl U UX MPUPOIHBIE UCTOUHUKH 8 8 - -
4.2 | ®U3HKO-XUMHYECKUE CBOMCTBA YIIIEBOIOPOIOB 2 - - 2
5 Kucaoponoconepxamue oprannyeckue CoeJHHECHUS 14 6 8 -
5.1 | Couptsl. DeHon 2 2 2 -
5.2 | Anpnerunbl. KapOOHOBBIC KHCITIOTHI. CrioskHbIE )HUPHI 4 2 2 -
5.3. | YrueBoasl 4 2 - -
54 PU3HKO-XMMHUUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALIUX 4 4
" | opraHMYecKHX COeIMHEHUI
6 A3oTcoepKale OpraHuyeckue coeIMHeHus 4 2 2
6.1. | AmuHbl. AMUHOKUCIOTHL benku 4 2 2
7 BbicokomosekyIsipHbIe COeUHEHUSA 4 - 2 2
7.1 | [Inactmaccel. Kayuyku. Bonokna 2 - 2 -
KonTpoabHnas padora 3 2 2
8 Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSIT€IbHOCTH 3 4 4

YCJI0BCKaA
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XUMHUYECKHE TEXHOJIOTUHU B IIOBCEIHEBHOU U

8.1. . 8 4 4 -
poeCCUOHATILHOMN IEATEIIbHOCTH YEIOBEKa
IIpome:kyTOUHAs aTTeCTANMS 2
(1u¢depeHIIPOBAHHBIN 324€T)
Hroro: 72 32 28 10
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5.3 IlpakTH4ecKkue 3aHATUSA

Ne
pa3jiena

Tema

KoJ-Bo
JacoB

11

Pemenne 3amanamii Ha UCIIOJIBL30BaHNE XUMUUECKON CUMBOJIMKH 1 Ha3BaHUM
COCIMHEHUI M0 HOMEHKJIAType MEXKIYHAPOIHOTO COI03a TEOPETUUECKON U
MPUKIATHON XUMUY U TPUBUAIBHBIX HA3BaHUM JIJIS1 COCTABIICHUSI XUMHYECKUX
(hopMyI1 IBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CYJIb(HUIOB, TUIPHUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX COCIMHEHUN OTIEIbHbBIX KiIaccoB. [IpakTuueckue
3a/IaHMs HA YCTAHOBJICHUE CBSI3U MEX1Y CTPOCHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M NIEPUOANYECKUM U3MEHEHHEM CBOMCTB XMMUUYECKUX DJIEMEHTOB U
WX COCIMHEHUM B COOTBETCTBUH ¢ TosioxkeHueM [lepuoandeckoit cucremsl. 1

1.2

[Iepnonnueckas cuctema xumudeckux 3yneMeHToB /1.1, Menneneesa.
®usnyeckuit cmbica [lepuoauueckoro 3akona [.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUUYECKOTO
anemeHTa B llepuoanueckoit cucreMe. MupoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
Ilepuonuueckoro 3akona JI.11. Menaeneena. [Iporuossr /.. MeHnneneena.
OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. Pelienne mpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPUCTUKY XUMUYECKUX
3J€MEHTOB «MeTa/uIn4ecKrne / HEeMETaIJInYeCKIEe CBOMCTBA,
3JIEKTPOOTPHUIIATEILHOCTh XMMUYECKUX 2JIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B EPUOIUYECKON CUCTEME
XUMHYECKUX 3neMeHToB [[.1. MenaeneeBay

1.3

Crpoenue BemiecTBa. XHUMHUYECKash CBSI3b. BHABI XUMHUYECKOW  CBS3H
(KoBaJIeHTHas! HENOJISIpHAs U TOJISIpHAs, MOHHAsl, MeTajindyeckas). MexXaHu3Mbl
oOpa3oBaHMsI KOBaJEHTHOM XUMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
aKLenTopHelii). BomopoaHast cBs3b. BaneHTHOCTb. DJIEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

14

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHKE BEIECTBA UCXO/IS U3 UX
XUMHAYECKOH (POPMYIIbI UM COCTABICHUE XUMHUYECKOU (hOPMYIIBI UICXOIS U3
Ha3BaHUs BemecTBa 1o mexaynapoanon (MIOITAK) nnu TpuBuanbHOM
HOMEHKJIATYype.

Pemenue npakTudyeckux 3aJaHuil mo kKiaccuGukauy, HOMEHKIAType U
XUMHAYECKUM (hOpMyJIaM HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KIaCCOB
(yrapHslii ra3, yrileKHCIbIi ra3, aMMHaK, ralieHas U3BeCTb, HeralmieHasi H3BeCTh,
MUTHEBAS COJA U APYTUX): HA3BIBATh M COCTABIATH (POPMYJIIBI XUMUYECKUX
BELIECTB, ONPEENIATh MPUHAIICKHOCTD K Kiaccy. ICTOUHUKN XUMUYECKOU
nHpopmanuu (cpencTB MaccoBoii nadopmaryu, cetb HTEpHET U IpyTHe).
[Touck nHpopMauu Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM
dbopMmyam

1.6

Pemenuie npakTHKO-OpPUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIU3 (PaKTOPOB,
BIIMAIOIINX HA U3MEHEHUE CKOPOCTH XUMUYECKOHN peakiuu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEeaKIMK OT MPUCYTCTBUS KaTajanu3aTopa Ha mpumepe
pa3oKeHus NepoKcua BOAOPOIa C MOMOIIBIO JUOKCHIa MapraHiia 1 KaTraja3bl.
Pemennie npakTHKO-OpUEHTHUPOBAHHBIX 33/1aHUN HA MpUMEHeHue npuHiuna Jle-
[larenbe mist HAXOXKIACHUS HAITPABJICHUSI CMEIICHUSI PABHOBECHUSI XUMHUYECKON
peakuuu 1 ananu3 (GakTopoB, BIUSIOMIUX HA CKOPOCTh

2.1

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUIl C y4acTUEM MPOCTHIX U
CJIOXKHBIX HEOPTaHUYECKHUX BEILECTB: METAJIJIOB U HEMETAIIOB; OKCHJIOB
METaJIJIOB, HEMETAJJIOB ¥ aM(DOTEPHBIX FIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCUI0B; HEOPTaHUYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA. PelleHne npakTHKO-OpUEeHTUPOBAHHBIX
TEOPETUYECKHX 331aHUI Ha CBOWCTBA, COCTaB, MOJTy4YeHUE U Oe3011acHOe
HCIOJIb30BaHNE BAXKHEUIIINX HEOPraHNUECKHUX BEIIECTB B OBITY U MPAKTUYECKON
JEeATEIbHOCTH YEII0BEKA

3.1

Homenkiiatypa oprannueckux COeJMHEHUN OTIETbHBIX KJIAaCCOB (HACKIIICHHBIE,
HEHACBIIIEHHBIE M APOMATUUYECKUE YTIIEBOJOPOIbI, CIUPTHI, PEHOIBI, AIIbCTUIBI,
KETOHBI, KApOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHNE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYIT OPTAaHHUECKUX BEIIECTB OT/IEIHHBIX KIACCOB, HCTIONB3YS
WX Ha3BaHMS M0 CUCTEMATHYECKOW U TPUBUAIBLHON HOMEHKJIATYype (ITUJIEH,
alleTHIIeH, IIUIepuH, PeHo, GopManbaeru], YKCyCHas KUCIIOTa, TJIUIKH).

51

3ajaHus Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIIUN C yYaCTUEM
OpFaHquCKHX BCIICCTB HA OCHOBAHWHN UX COCTaBa 1 CTpOQHI/ISI

CocrapneHue cxeM peakiuii (B TOM 4HCIIe MO MPEII0KEHHBIM [IEMOYKaM
MIPEBPAIICHUI ), XapaKTEPUIYIONTUX XUMHUECKHE CBOMCTBA OPTAaHUIECKUX
COCIMHEHMH OTAENBHBIX KIACCOB, CIIOCOOBI UX TIOTYYEHHS M Ha3BaHHE
OPraHMYEeCKUX COCTMHEHUH MO TPUBUAIBHOW WM MEXIYHAPOIHOM
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pelienne npakTuko-opueHTUPOBAHHBIX
TEOPETUUECKUX 3aIaHUM Ha CBOMCTBA OPTraHUYECKUX COCAMHEHUN OTIETbHBIX
KJIaCCOB.




19

Ne
pa3zjiena

Tema

Koa-Bo
yacoB

5.2

CBoiicTBa OpraHM4ECKUX COCIUHEHNUI OTAEIbHBIX KJIAcCOB (TpUBHAIbHASA U
MEXIyHapOaHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI IMOIyUeHHS ):
KapOOHOBBIE KUCIOTHI ¥ 3(UPBI, albJIETU/Ibl U KETOHbI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS.

5.4

TpuBnanpHas M MeXIyHapoJHash HOMEHKIATypa, XWUMHYECKHE CBOMCTBA,
CIOCOOBl TOJYYeHHUs CHUPTOB MU (HEHOJOB, KapOOHOBBIX KHCIOT U 3(UpOB,
alpJeruioB M KeroHoB. CocCTaBlieHHME CXeM peakuud (B TOM Yucie IO
[IPEIOKEHHBIM LIEMIOYKAM IPEBPALLEHUI), XapaKTepPU3YIOIIUX XUMUYECKUE
CBOWCTBA KMCIOPOJOCOIEPKAIUX OPIraHUYECKUX COeITMHEHUN
[IpakTnueckass pabora Ne9. «Xumuueckue U  QU3NYECKUE
KHUCJIOPOAOCOEPIKALIUX OPTaHUUECKUX COCTUHEHUS».

[IpoBenenue, HaOMIOACHNE M ONIMCAHUE IEMOHCTPAIIHOHHBIX OIBITOB: TOPEHUE
CIHMPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCIEHHE ITAHOJIA
okcuaoM menu (I1)), MHOroaTOMHBIX CIMPTOB (B3aUMOJICHCTBUE TIIUIIEPUHA C
ruspokcuaoM meau (1)), anpaerunoB (OKuciIeHue aMMHaYHbIM PAaCTBOPOM
okcupaa cepedpa(l) u runpoxcunom meau (11), B3aumopeiicTBre kpaxmasa ¢
H0J1I0M), U3y4€HHUE CBOICTB pacTBOpPa YKCYCHOM KHCIIOTHI

CBOMCTBA

6.1

du3ndecKkue U XUMHUYECKHE CBOMCTBA AMUHOB (PEaKIUU C KUCIIOTAaMHU H TOPSHUS )
Y aMUHOKHCIIOT (Ha mpuMepe rniuHa). HaGmroaenne u onrcanue
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHS OCIIKOB ITPU HATPEBAHHH, I[BETHBIC
peakiuu 6eIKoB

7.1

OCHOBHBIE TIOHSITHSI XUMHH BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/If/'Iﬁ MOHOMCD,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUH —
MOJTUMEPHU3AIHS] U TIOJTMKOHACHCAIIHSL.

O3HakoMJIeHHEe ¢ 00pa3amMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIacTMAace, KayqyKoB: TUIACTMACCHI (TIOIMATHIICH, TOTUIPONIUIICH,
MTOJINBUHUJIXJIOPU, TOJIMCTUPOIT); HATYypaJIbHbII U CHHTETHYECKHE KaydyKU
(OyTaareHOBBIH, XJIOPONPEHOBBIM U M30MIPEHOBBIN); BOJIOKHA (HAaTypajJbHbIE
(XJIOTIOK, 1IepCTh, HIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a),
CHUHTETHYECKHUE (KaIpoH U JaBCaH)
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

8.1

[Touck u aHanu3 KeWCcoB O MPUMEHEHUN XUMHUECKUX BEIIECTB U TEXHOJIOTUM €
ydeToM Oynymieil nmpodecCHoHaIbHOM JesITeIbHOCTH IO TeMaM: BaKHEHIIINE
CTpOUTEINbHbIE MaTEePHUAaIIbl, KOHCTPYKIIMOHHBIE MaTepPHAIIbI, KPACKH, CTEKJIO,
KepaMHKa, MaTepHUaJIbl 1JIs1 3JICKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIHHBIC
BOJIOKHA, UICTOYHHUKHU SHEPTUU, OPTaHUYECKHE U MUHEpAJIbHbIE YA00pEHNUS,
JIEKapCTBCHHBIE BEIIECTBA, ObITOBast xuMusl. 3amura: [IpencraBnenue
PE3yNIbTAaTOB pElIeHUs KecoB B (hopMe MUHU-IO0KIIA1a C Ipe3eHTalnen

Hroro:
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5.4 JlabopaTopHble 3aHATHUS

Ne
pas3jiena

Tema

KoJ-Bo
JacoB

1.7

[Ipurorosnenue pacTBOPOB 3alaHHON MaCCOBOM J0JIEH paCTBOPEHHOIO
BEIIECTBA, IPOBEJCHNE PEeaKLMil HOHHOTO 0OMEHa, ONpeeICHUE CPebl
pPacTBOPOB BELIECTB € IIOMOIIBI0 YHUBEPCAIBHOIO HHAUKATOPA (KHUCIas,
HelTpasibHas, 1ienoyHast). 3alaHus Ha COCTaBJIEHUE HOHHBIX PEeaKLUi.
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aaHHUI HA paCTBOPSI,
UCHOJIb3yeMble B OBITOBOW M MPOU3BOJCTBEHHON AEATEIIbHOCTH YeJIOBEKa

2.2

«nenTrdukanys HEOPraHMYECKUX BELIECTBY. PerleHne sKcrnepuMeHTalbHbIX
3a1a4 MO0 XMMHMYECKUM CBOWCTBAM METAJZIOB M  HEMETa/lIoB, IO
pPaCIO3HABAHMIO M IIOJYYEHHUIO COCIMHEHUN METAJZIOB M HEMETAJUIOB.
WnenTudukanyss HEOPraHMUECKUX BEIIECTB C MCIOJIb30BAHHEM UX (U3UKO-
XUMHUYECKUX CBOMCTB, XAPAaKTEPHBIX KAa4eCTBEHHBIX peakuunil. KauecTBeHHBbIE
peakiuu Ha cynb¢aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI

4.2

TpuBnanpHas W MeXAyHapoiHass HOMEHKJIATypa, XUMHYECKHE CBOMWCTBA,
CIOCOOBI TOJIy4eHUs yriaeBoAopoaoB. IlomyueHue 3TuiieHa W U3y4YEHUE €ro
CBOMCTB. MopenupoBaHue MOJEKYJI M XHMHYECKMX  IPEBpaALCHUHN
yIJI€BOJOPOAOB (Ha TpUMEpEe JTaHa, OTWIEHA, aleTWIeHa U [1p.) WU
raJIoreHONPON3BOAHBIX

Hroro:

10
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6 YueOHoO-MeTOANYIECKOE 00ecTeyeHHne TUCITHILINHBI
6.1 Pexomenyemast iureparypa

6.1.1 OcHoBHas1 iUTEpaTypa

1. Xumus: yueOHUK Ui cpeaHero nmpodeccuonanbHoro oopazoanus / FO. A. Jlebenes, I'. H.
®danees, A. M. T'onybes, B. H. [llanoBai; mox obmieli penakmueii I'. H. @ageeBa. — 3-¢ usm., nepepad. u
non. — MockBa: M3parensctBo Opaiit, 2026. — 445 ¢. — (IlpodeccnonansHoe obpazoBaHHe). —
ISBN 978-5-534-21210-5. — Texkcrt: anmektponHnsiii // O6pa3oBarenpHas miardgopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/584524

6.1.2 lonosiHUTe/ILHAA JIUTEPATYpPa

1. Audunorenosa, 1. B. Xwumwus: ydeOHHK M TPAKTHKYM JUISI CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus / U. B. Aupunorenona, A. B. badkos, B. A. [TonikoB. — 2-¢ u31., ucnp. 1 gom. — MocKBa:
WznatensctBo HOpaiit, 2026. — 291 c. — (IIpodeccuonanbroe obpazosanme). — ISBN 978-5-534-
11719-6. — Tekct: onektponnbiii // O6pa3oBarenbHass 1uiardpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585046

2. Pocun, 1. B. Xumusi: yaeOHUK U MPAKTUKYM JUIsSI CPEAHETO MpodeCCHOHAIBLHOTO0 00pa30BaHUs
/ U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa: M3natensctBo FOpaiit, 2026. — 328 c. —
(ITpodeccuonansnoe obOpazoBanme). — ISBN 978-5-534-02484-5. — TekcT: »neKkTpoHHBIA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583879

6.1.3 UnTepHeT-pecypcsl

1. HanmonanbHas 3nexktpoHHas 6ubanorexka (HOB)
2. O6pasosarenbHas mnatdopma FOpaiit (CI1O)

6.2 IlporpamMHoe oOecneyeHue, npodeccuoHaNbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBIE
CNPABOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOT U

Tun nporpammHoro

HaumenoBanue Cxema JIMIIEH3UPOBAHMS, PEKUM J0CTYyNa
o0ecreyeHus

OobpazoBatenbHas nuieH3us ot 26.06.2025 r. Ha 3

PEJI OC roaa s 250 paboynx MeCT B paMKax COTJIAIICHUs
Onepanuonnas cuctema | «CeptuduuupoBanHas» | o corpyanudectse ¢ OO0 «Pex Copr» Ne 305/06-
(mnsa pabouux cranmmii) | 22V ot 28.06.2022 r.

AnbTepHaTUBHAS

peanu3anus cpe/sl
ucnonaenus nporpamm | WINE
Microsoft Windows s
OC na 6a3ze spa Linux

CsooOognoe 110,
https://wiki.winehg.org/Licensing

Cso0Oognoe I10,

Ocpucnnti naxer LibreOffice https://libreoffice.org/download/license/

WutepHer-Opaysep Chromium Csoboanoe I10,



https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Tun nporpaMMHOro
odecreyeHus

HaumenoBanue

Cxema JJMICH3UPOBAHUMA, PEKUM J0CTyIIa

https://www.chromium.org/Home/

Sunexc.bpaysep

becmmataoe I10,
https://yandex.ru/legal/browser agreement/

MenuanpourpsiBaTeib

VLC

CsobOoguoe I10,
https://www.videolan.org/legal.html

HNudopmannonno-
IpaBoBasi CUCTEMA

Koncynbrant [mroc

KomruiexT nist 06pa3oBarebHbIX YUPEKACHUN 10
noroBopy Ne 337/12 ot 04.10.2012 r., ceTeBoi
JOCTYTI

7 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

Kabuner u maGopatopusi XuMuu. AyAUTOpHas AOCKa, ydeOHas mebOenb (CTONbI yueHUYECKHE,
CTYJbsl YUCHHYECKHE), HATJBIIHBIC MOCOOus. MynbTuMenuitHoe o0opymoBaHue (HOYTOYK, MPOEKTOP
MIEPEHOCHOM, IKpaH MepeHocHoit). JlabopaTopHoe 00opynoBaHue.

[Tomemenue uIsi CaMOCTOSTEIIEHON paboThl 00yJarommxcs. AyIuTopHas 0cka, yacOHas MeOennb
(cToybl y4eHHUYECKHE, CTyNbs ydeHHYeckue). MynbTuMmenuitHoe o0opymoBaHue (IIPOEKTOpP, IKpaH,
HOYTOYK € BBIXOZIOM B ceThb MHTepHeT), obecrneunBaroiiee J0CTYIl B IEKTPOHHYIO MH()OPMAIMOHHO-
00pa3oBaTeNbHYyIO Cpeay UHCTUTYTA.



https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html

