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1. HOACHUTEJIbHAA 3AIINCKA

[Iporpamma o06mieoOpa3oBaTebHON  y4eOHOM JUCHUIUIMHBI  «XUMUS»
MpeHa3HavYeHa IS U3YyYCeHHUS XUMUU B MPO(ECCHOHAIBHBIX 00pa3oBaTENlbHBIX
opranmzanusax CIIO, peanusyomux o00pa30BaTebHYI0 MNPOTPaMMYy CPEIHEro
oOmero o0pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOH mpodeccHOHaTbHOM
obpazoBatenbHoil nporpammbl CIIO (TINICC3 CIIO) na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs TPU TMOJATOTOBKE KBAIM(PUIIMPOBAHHBIX pabOUYUX, CIYyXKaIlUX,
CHEHUATNCTOB CPEHETO 3BEHA.

[Tporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obIIero
o0pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYpe, COIEPKaHUIO U pe3ysibTaTaM
OCBOCHUSI yU4€OHOW JUCIUIUIMHBI « XUMUS», B COOTBETCTBUHU ¢ PexomeHaanusmMu
110 OpraHu3aly MOJYYeHHs CpeIHEro 0011ero 00pa3oBaHus B MpeeIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPaMM CpeIHETO MpodeCcCHOHAIBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00mIero oOpa3oBaHMs ¢ ydeToM TpeOoBaHUN (enepaabHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJy4yaeMOl mpodeccuu Wiu
CHEIUANBHOCTA  CpeaHero  mpodeccuoHaIbHOrO  00pazoBaHusi  (ITUCHMO
JlemaptamMeHnTa rocy1apcTBEHHOM MOJUTUKH B chepe MOATOTOBKU paboUunXx KaapoB
u JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue TporpaMMmbl  «XHMHS»  HANpaBlIEHO Ha  JOCTHXKEHUE
CIEIYIOIIMX LeJei:

- dbopMupoBaHue y OOy4YaIOIUXCS YMEHHUS OIEHWBATh 3HAYMMOCTD
XUMHYECKOTO 3HAHUS JUISl KaXKA0T0 YEJI0OBEKa;

- dbopMupoBaHUE Yy 00YyJAIOMINXCS [ETOCTHOTO MPEACTABICHUS O MHUPE
U POJIM XMMHH B CO3JJaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA;
yMEHUSI OOBSICHATH OOBEKThI M TMPOLIECCHl OKPY)KAIOUIEH JeWCTBUTEIBHOCTH !
MPUPOAHOM, COUMAIBHOM, KYJIbTYPHOM, TEXHUYECKOW CPEAbl, — HUCIOIb3YS A

O9TOT'0 XUMHWYCCKHUEC 3HAHUA,



- pa3BuTHE y OOYydYalolMXCS YMEHHH pa3nudaTh (akThl U OLICHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJBI, BUJETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
KpUTEpUEB C ONpEACICHHOM CcucTeMol IieHHOCTeH, (opMynaupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

- npuoOpeTeHne oOyyJarommumMmucs OTIbITa pa3zHoo0Opa3HoU
NEATeIbHOCTH, TIO3HAHUSI U CaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB, HMEIOIINUX
YHUBEpPCAJIbHOE 3HAYCHHE IS Pa3JIMUHBIX BHUIOB JCSATEIbHOCTH (HABBIKOB
pemieHus TmpoOsieM, TPUHATUS pEUICHUM, TIOUCKA, aHalu3a u 00paboTKU
uH(pOpMAIIHH, KOMMYHUKaTHBHBIX HaBBIKOB, HABBIKOB U3MEpEHUH,
COTpYJIHUYECTBA, Oe30macHOro oOpalieHuss ¢ BEIIECTBAMH B TOBCEIHEBHOM
JKU3HM).

B nporpammy BkiItoueHO cojepikaHUE, HANpaBlIeHHOE Ha (GOPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUNA, HEOOXOIUMBIX JJIsi kadecTBeHHOro ocBoeHust IIIICC3
CIIO na 6a3e oCHOBHOro 001Iero o0pa3oBaHMs C MOJYYEHUEM CPETHEro OOIIero
oOpa3oBaHusA; MPOTrpaMMbl  MOATOTOBKM  KBaJIU(HUIUPOBAHHBIX  palbOUMX,
CITY’KallluX, TPOrpaMMbl TOATOTOBKH crieninaauctoB cpeanero 3seHa (IIIICC3).

[Iporpamma ydeOHOW IUCHMIUIMHBI «XHUMHUS» SBISETCS OCHOBOM s
pa3paboTku  paboumx  IporpaMM, B  KOTOPHIX  IpodeCCHOHAIbHBIC
oOpa3oBaTeiIbHbIE OpPraHU3AINK, PEaJU3YIoNMe O0pa30BaTEIbHYIO MPOTPAMMY
cpenHero obmiero obpaszoBanust B mpeaenax ocBoeHus I[ITICC3 CIIO na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus, YTOUHSIOT COJEp)KaHHe y4eOHOro marepualna,
MOCJICTIOBATEILHOCTh €r0 M3YYEHHUS, paclpeeleHrne yu4eOHbIX YacoB, TEMATHKY
pedepaToB, BHABI CAMOCTOSTEIBHBIX pa0OT, YUYHTHIBAas CHEHU(PUKY MTPOrpamMm
MOATOTOBKM  KBaNU(DHUIIMPOBAHHBIX PabOUYMX, CIHYXKAlUX © CICIHAINCTOB
CpeIHeTo 3B€Ha, OCBauBaeMOol podecCcuy Win CIEIUaTbHOCTH.

[Iporpamma MOXET WCIIOJNB30BATHCS JIPYTUMU  MPOHECCHOHATHLHBIMU
oOpa3oBaTeIbHBIMU  OpPraHU3alMSIMH,  PEATM3YIOMUMH  00pa30BaTEIbHYIO
nporpaMmy cpeinero oomiero oopaszosanusi B npeaenax ocsoenus IIIICC3 CIIO

Ha 0a3e ocHOBHOTO 0011ero oopazoBanus (IITICC3).



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIATLIIAHBI

X¥UMHS — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHH, CBOWCTBAaX W
MPEBPAIICHUSX, 3HAYCHUH XUMHUYECKHUX BEIIECTB, MATCPHUAIOB M IPOIECCOB B
MPAKTUYECKOHN JCSITCILHOCTH YeJIOBEKa.

Conepxanue 0011e00pa3oBaTeIbHON yU4eOHONW JTUCHMIUIMHBI  «XHUMUSDH)
HaIPaBJICHO HAa YCBOCHHE O0YYAIOIIMMHUCS OCHOBHBIX MOHSATHH, 3aKOHOB U TEOPHUM
XMMWH; OBJIQJICHUE YMEHUSIMH HaOIIOAaTh XUMUYECKHUE SIBJCHUS, TPOBOJHTH
XUMHYECKUH DKCIIEPUMEHT, TPOU3BOJMTH pPACUEThl HA OCHOBE XHUMHYECCKUX
(GOpMyJT BEIIECTB M YPABHEHUN XUMHYECKUX PEAKIIHH.

B mpomecce u3ydeHHMS ~XMMHM @y OOYyYaroOmIUXCS  Pa3BUBAIOTCS
NO03HABATEILHBIC MHTEPECHl W MHTEUICKTYaJIbHBIE CITOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITCJIbHOM TPUOOPETEHWH 3HAHWUH 1O XWUMHH B COOTBETCTBUHM C
BO3HUKAIONIUMH  JKMU3HEHHBIMH  MpOOJEMaMH, BOCIHUTBHIBaeTCA  OEpekHOe
OTHOIIIEHUSI K TPUPOE, TIOHUMAHHUE 370POBOTO 00pa3a XKU3HU, HEOOXOIMMOCTH
IpeayNpeKISHUS SBJICHUA, HAHOCAIIUX BPEIl 3I0POBBI0 U OKpY)KAIOIIEH cpere.
OHM OCBaMBaIOT MPHEMBI TPAMOTHOTO, 0€30TIACHOTO MCTIOIB30BaHUS XUMUYIECKUX
BEIIECTB M MAaTepUaloB, NMPUMEHSIEMBIX B OBITY, CEJIHCKOM XO3AHCTBE H Ha
IPOM3BOJICTBE.

IIpu cTpykTypupOBaHMHM COACpKaHHUSA O00IIeo0pa3oBaTebHON yueOHOMH
TUCIUIUIMHBL U1 TPO(EecCHOHaNbHBIX  00pa30BaTENbHBIX  OpPTaHHU3AIUH,
peanm3yromux o0pa3oBaTEIbHYIO MPOTpaMMy CpPEeIHEro 001ero oOpa3oBaHUS B
npenenax ocBoenust I[IIICC3 CIIO na 6a3e ocHOBHOro oO0IIero odOpa3zoBaHUS,
VUHUTHIBATaCh OOBEKTHUBHAS pEaJbHOCTh — HEOONBIIOW O00BEM  HYaCOoB,
OTIIYIICHHBIX HA W3YYCHHE XUMHH M CTPEMJICHHE MaKCUMAaJIbHO COOTBETCTBOBATH
uaesM  pasBuBaromiero  oOydenus. [loaTomy — TeopeTWdeckne  BOMPOCHI
MaKCUMaJIbHO CMEIIEHbl K Hadaly W3Y4YeHUS JUCIUIUIMHBI, C TEM YTOOBI
MOCJICTYIONNI (HhaKTUYECKUH MaTepuan paccMaTpUBAJICS HA OCHOBE HM3YYCHHBIX

TEOPUH.



Peanuzanust [eIyKTUBHOTO MOAXOAA K M3YYEHHIO XHMHH CIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTMYECKUX OINEpaluid MBIIUIEHUS, KaK aHalu3 U CHUHTE3,
0000IIeHe W KOHKpETH3allus, CpPaBHEHHE M AaHaJOTUs, CUCTeMaTH3alus |
Kjaccudukanus u ap.

N3yuyenue xumMuu B mpo(ecCHOHANBHBIX 00pa30BaTeNIbHbIX OpPraHU3alusX,
peanu3yromux o0pa3oBaTeIbHYIO MPOrpaMMy CpPeIHero obmiero oOpa3oBaHUs B
npenenax ocoenus [IIICC3 CIIO nHa 6a3e ocHOBHOro oOIero oopazoBaHuS,
UMEET CBOM OCOOEHHOCTHM B 3aBUCUMOCTH OT mpoduis NpodheccHOHATbHOrO
oOpa3oBaHusA. DTO BbIpaXaeTcsl B COAEPKaHUM OOYYEHHs, KOJUYECTBE YacCOB,
BBIZICSIEMBIX HA HM3Y4YCHUE OTIEIBHBIX TEM IPOrpaMMbl, ITyOWHE WX OCBOCHUS
oOydaromumucs, oObeMe€ U XapakTepe MNPAKTHUECKUX 3aHATUH, BUIAX
BHEAYJAUTOPHOM CaMOCTOSITEIbHON PabOThI CTYJECHTOB.

IIpu ocBoenun mnpodeccuit CIIO u cnenuansHocteir CIIO ectecTBeHHO-
Hay4yHOTrOo mpoduiis npodecCHuoHANIBHOIO O0pa30BaHUs XUMHUS H3ydaeTcs Ha
6azoBom ypoBHe DPI'OC cpemnero obmero oOpa3oBaHUs, IPU OCBOCHHUH
npodeccuii  CIIO wu  cnenumaneHocTet  CIIO  TexHmyeckoro  mpoduis
npodeccuoHaIbHOrO 00pa30BaHUs XUMHUSL H3ydaeTcs Oojee YriyOJIeHHO Kak
npoduiabHas ydeOHast TUCIUIUINHA.

IIpu ocBoenun mpodeccuit CIIO u cneumansuocteit CIIO corumanbHO-
skoHOMHYeckoro Tmpoduisa, crnenuanbHocTedt CIIO rymanutapHoro mpoduis
paccMaTpHUBAETCs] XUMUYECKUN KOMIIOHEHT €CTECTBEHHO-HAYYHOTO 00pa30BaHMs B
npenenax W3y4eHus ydeOHOW aucuuruinHbl «EcTecTBO3HaHWE» MPEIMETHOMN
obnactu «EctectBennbie Hayku» OI'OC cpegnero obiero oopa3oBaHus.

Crnemnduka u3ydeHHss XUMUU TIPU  OBIAJEHUU TNpodeccusMu |
CHEIUATBHOCTAMH TEXHUYECKOTO MPOQUis OTpaKeHAa B KaXJIOW TeMe pasiena
«Conepxxaame  y4eOHOW  aucuuIumHBY B pyoOpuke  «lIpodunbapie u
mpo(ecCHOHATBPHO 3HAYMMBIC JJIEMEHTBI  COJACPXKAHUS». ITOT KOMITOHEHT
peanusyercss MpU HHAUBUAYAIbHOM CaMOCTOSATENbHOW paboTe oO0ydaromuxcs

(Hanucanuu pedepatoB, MOATOTOBKE COOOIEHHM, 3alIUTE MPOEKTOB), B MpOLIeCcCe
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y4eOHOM JESATEeIbHOCTH TMOJ] PYKOBOJCTBOM TpernojaBaTeisi (BBINOIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa — JIa0OPATOPHBIX OMBITOB U MPAKTHUYECKUX PpadoT,
pelIeHNU MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T.1.).

B conepxannn yaeOHON AUCIUTUIMHBI JJIs1 €CTECTBEHHO-HAYYHOTO MPOduUIs
nmpoeCCUOHAILHO 3HAYMMbBIM KOMIIOHEHT HE€ BBIJIEJICH, TaK KaKk BCE €ro
coJiep>KaHue SBISICTCS NMPOGUILHO OPUEHTUPOBAHHBIM U HOCUT MPO(HECCHOHATHHO
3HAYMMBIN XapakTep.

B mpomecce u3ydeHHST XUMUU TEOPETUUYECKHE CBEICHUS JIOTIOTHSIOTCS
JEMOHCTpAIMsAMH, JIa0OPAaTOPHBIMU ONBITAMH W TPAKTUYECKUMHU 3aHSATHUSIMHU.
3HAUYUTEIILHOE MECTO OTBOJUTCA XMUMHUYECKOMY OJKCIepuMeHTy. OH OTKpBIBaeT
BO3MOKHOCTb ()OPMHUPOBATH Yy OOYUAIOIIUXCS CIIEIUAIbHBIC TPEIMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMM, BBITIONHATH IMPOCTHIC XUMHUUYECKHE OIBITHI, YYUTh
0e30MacHOMY W 9JKOJIOTMYECKM TPaMOTHOMY OOpaIllEHWI0 C BEIIeCTBaMH,
MaTepuajgaMy U MPOoIeccaMu B OBITY U Ha MPOU3BOJICTRE.

Jlns opraHu3aiuyd BHEAYJIUTOPHOM CaMOCTOSITEIBHON pabOTHI CTYIIEHTOB,
opnaaeBaromux npodeccusimu CIIO u cnenmanbHOcTsIMU CIIO TexXHUYECKOTO H
€CTECTBEHHO-HAYYHOTO npodueit npodeccroHaIbHOTO oOpa3oBaHus,
IpeACTaBIeH MPUMEPHBIN TepedueHb pedepaToB (IOKIAIO0B), WHIUBUIYaTbHBIX
MIPOEKTOB.

B mpomecce m3yueHms xXuMum BaxHO (GopMHpoBaTh HHOOPMAIIMOHHYO
KOMIIETEHTHOCTh oOy4aromuxcsi. [loaToMy mnpu opraHuzaluv CaMOCTOSITEIbHOM
paboThl HEOOXOAMMO AaKICHTUPOBATh BHHUMAaHHE OOYYAIONIUXCS Ha TIOMCKE
uHdopmalm B cpeacTBax Maccmenua, MHTepHeTe, y4eOHOW W CHenuaibHOM
JUTEPAType C COOTBETCTBYIONTUM O(OPMIICHUEM M TIPEJICTABICHUEM PE3YIbTATOB.

N3ydenne o00meoOpa3oBaTeIbHON  y4eOHOM  AUCHMIUIMHBI — «XUMUS»
3aBepIIAcTCs MOJIBeJACHUEM UTOrOB B (hopMe audepeHITMpPOBaHHOTO 3a4yeTa WIIN
JK3aMeHa B paMKax MPOMEXXYTOUYHOM aTTeCTallMU CTYJICHTOB B MPOIIECCE OCBOCHUS

ITICC3 CIIO ¢ monyuenueM cpeanero oodmiero oopazopanus (IITTKPC, ITTICC3.).



3. MECTO YYEBHOM JUCIUILIVHBI B YYEFHOM ILJTAHE

VY4eOHast AUCHUIUIMHA «XUMHUSI» SBISETCSA Y4€OHBIM MPEAMETOM IO BBIOOPY
u3 o0s3aTeabHOl npeameTHoN obnactu «EctrectBenHbie Hayku» OI'OC cpennero
o01iero oOpa3oBaHus.

B npodeccuoHaIbHBIX 00pa30BaTEeNIbHBIX OPTraHU3aAlMAIX, PEATU3YIOIUX
o0Opa3oBaTelbHYI0 MPOrpaMMy cpeaHero obmiero oOpa3oBaHus B Tpenenax
ocoenust IIIICC3 CIIO Ha 6a3ze ocHOBHOro oOuiero oOpa3oBaHus, ydeOHas
JTUCHUIUIMHA «XUMHUS» HU3ydaeTcs B 00IIe00pa3oBaTeIbHOM IIUKIIE Y4EOHOTro
[MIICC3 CIIO Ha 6a3e 0CHOBHOTO OOUIEro 00pa30BaHUs C MOTYYEHUEM CPEIHErO
obmero oopazosanus (IITICC3).

B yuebnpix tuianax [IIIKPC, TINICC3 mecto y4eOHON IUCHUILTUHBI
«Xumus» - B coctaBe o011e00pa3oBaTeNbHbIX y4eOHBIX AUCIHUIUIMH MO BBIOODY,
(GopmMupyembIX U3 00s3aTeNbHBIX IpeaMeTHbIX obnacteit ®I'OC cpeagnero obiiero
oOpazoBanus, [ coenuaneHocTedt CIIO  coorBercTBYyIOHIETO  IpPOQUIIS

npodeccroHaIbHOr0 00pa30BaHMS.



4. PE3YJILTATBI OCBOEHUS YUEBHOM JUCIIUILINHBI

OcBoeHue cojiepkKaHusg Y4eOHOM IUCHUIUIMHBI «XHUMUS», 00€CIeUnBaECT
JOCTUYKEHUE CTYJIEHTaMU CJIEAYIOIUX Pe3yJabTATOB:
JIMYHOCTHBIX
- YYBCTBO TOPAOCTH M YBOXKCHUSI K UCTOPUU U JOCTHXKCHUSIM OTEUECTBEHHOM
XUMUYECKOW HAayKH; XUMUYECKU TPaMOTHOE IMOBEJICHHE B MpodeccuoHanbHOMN
NEATeIbHOCTH M B OBITY MNpu OOpallleHWH ¢ XUMUYECKHUMHU BEIIECTBAMH,
MaTepHuajlaMy U MPOLIECCaMU;
- TOTOBHOCTh K TIPOJIOJKEHUIO 00pa30BaHUs W MOBBINICHUS KBATU(UKAIIUU B
n30paHHON TpodecCHOHATBHON NEATeTbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETCHIINH B 3TOM;
- YMEHHE HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOW XMMHUYECKOW HAyKH H
XUMHYECKUX TEXHOJIOTUH JJIS TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHs B BEIOpaHHOI MpodhecCHOHANBHOM EeATeTbHOCTH;
MeTanpeIMeTHbIX:
— UCIIOJIb30BAaHUE PA3JIUYHBIX BHUIOB I[IO3HABATEIBHON JEATEIBHOCTH W
OCHOBHBIX MHTEIJICKTYyaJIbHBIX Onepanuii (MOCTAaHOBKHU 3a/1auyu, (HOpPMYIUPOBAHUS
TUMOTE3, aHaiM3a W CHUHTE3a, CpaBHEHHs, OOOOIICHMs, CHCTeMaTH3alluH,
BBISIBIICHUS MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOUCKA aHaJOr 0B,
dbopMynrpoBaHUsS BBIBOAOB) ISl PEIICHHS IMOCTaBICHHOW 3a1adud, MPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HaHUS (HAONIOAEHUS, HAYYHOTO OJKCIEPUMEHTA) IS
M3YYCHUS PA3IMYHBIX CTOPOH XMMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCS B IpodeccrnoHanbHoi chepe;
— UCIIOJIb30BAHUE PA3JIUYHBIX MCTOYHUKOB [IJIsl TMOJYYEHUS XUMHUYECKOU
uH(OpMAINK, YMEHHE OICHUTHh €€ JOCTOBEPHOCTh MJIs JTOCTHXKCHHSI XOPOIIUX
pe3yabTaToB B mpodeccuoHanbHoil cdepe;

IpeIMEeTHBIX:
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- c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MECTe€ XHUMHUU B COBPEMEHHOU
HAay4YHOH KapTUHE MUPA; MOHUMAHHUE POJIM XUMHUHU B (POPMUPOBAHUM KPYro3opa u
(YyHKIMOHAIBHON I'PaMOTHOCTH YEJIOBEKA VISl PEILIEHUs IPAKTUYECKUX 3a/1aY;

- BJIaJICHUE OCHOBOIIOJAraloMMU XUMHUYECKUMHU IIOHATUSAMU, TECOPUIMH,
3aKOHAMM Y 3aKOHOMEPHOCTSIMM; YBEPEHHOE II0JIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTMEN U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMHU METOJAMM HAaY4YHOI'O IIO3HAHHUs, WCIIOJIb3YEMbIMHU B
XUMHUH: HaOJIOJEHUEM, OIMCAHUEM, H3MEpPEHUEM, DKCIEPUMEHTOM; YyMEHHE
00pabaTbiBaTh, OOBSICHATH PE3YNbTATHl MPOBEACHHBIX ONBITOB U JI€NIaTh BBIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTb MPUMEHSATH METOJbl MO3HAHUS TPU PEIICHUH
IIPAKTUYECKUX 3a/1a4;

- chOpMHUPOBAHHOCTh ~ YMEHHUSA  JaBaTh  KOJIMYECTBEHHbIE  OIEHKH U
IPOU3BOJIUTH PACUEThl IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

- BJaJICHHE TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TpPU HCIOJIb30BAHUU
XUMHUYECKHUX BELIECTB;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMHU 1O OTHOLIEHUIO K XUMHUYECKOU

UHGOPMAIIHH, TTOTYy4aeMOU U3 Pa3HBIX UCTOUYHUKOB.
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5. COAEPXXAHWE YYEFHOU JUCHUATLIAHBI

Texauueckuit npoduiib npodeccuoHaTLHOTO 00pa30BaHUs

Beenenue

Hayuynpie MeToapl moO3HaHMSA BEIIECTB M XUMHYECKHMX sABICHUU. Poib
AKCTIEPUMEHTA M TEOPUU B XUMHUU. MoOAENIMpOBaHHE XHMHUYECKUX IPOIIECCOB.
3naueHue xumuu npu ocBoeHuu mnpodeccuit CIIO u cnenmansHOcTeit CIIO
TeXHUYECKOro npoduist mpodeccrnoHaabHOro 00pa3oBaHUs.

1. O0mas u HeoOpraHuvecKkasi XuMHsi

1.1. OcHOBHBIE NOHATHS U 3AKOHbI XUMHUU

OcHoBHbIe oHsATHS XuMuu. BemectBo. AToMm.Monekyna. XUMUYECKUI DJIEMEHT.
Amnorponus. [Ipocteie u cioxxHbIe BelnecTBa. KauecTBEHHBIN M KOJTUYECTBEHHBIM
COCTaB BEIIECTB. XUMHYECKHUE 3HAKU U Gopmyibl. OTHOCUTEIbHBIE aTOMHAsI W
MOJIeKYJIsipHas Macchl. KoimuecTBo BeliecTna.

OcHoBHbBIE 3aKOHBI XUMHUH. CTEXHOMETPHS.3aKOH COXPAHEHUSI MAacCChl BEILIECTB.
3aKOH TMIOCTOSTHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH
ABOrazpo u CJIeICTBUS U3 HETO.

PacuerHble 3amaun Ha HAXOXIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl,
ONpeieJIEeHHEe MAaCCOBOM JOJIM XUMUUYECKUX IJIEMEHTOB B CJI0)KHOM BELIECTBE.
JdeMoHCTpamumn

Mogenu aTOMOB XUMHUYECKUX JIIEMEHTOB.

Mogenu MoJeKyJl IPOCThIX U CI0KHBIX BEHIECTB (IapocTep:kHeBbie U CTioapTa—
bpurne6a).

Kosutekuust mpocThIX M CI0KHBIX BelecTB. HEeKOTOphIe BemecTBa KOIMYECTBOM |
MOJIb. Moielib MOJIIPHOTO 00bEMA ra30B.

Amnotponusa gocdopa, KUCIOpoOa, 0JIOBA.

[IpopuiabHpie U NPOPEeCcCHOHAIBHO 3HAYMMBbIC JJIEMEHTBI COACPKAHUS.
AnnotpornHble MoauUKaMK yriaepoaa (ammas, rpadur), Kuciaopoaa (KHCIOpo,
030H), ojoBa (cepoe u Oenoe o050BO). [loHATHE O XMMHUUYECKOW TEXHOJIOTHH,

OMOTEXHOJIOTMH M HAHOTEXHOJIOTHH.
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1.2. Ilepuoamyeckuit 3axkoH u Ilepumoagmueckass cucremMa XHUMHYECKHX
3jieMeHTOB /[.U.MenjeiieeBa U CTpOeHHE aTOMA

Hepuoanuecknii 3axkon JI.M.MengeneeBa .Otkpeitue J[[.M.MenaeneeBbim
[lepuonuueckoro  3akoHa. Ilepuoguueckuii  3akoH B (HOPMYITUPOBKE
J.1.Menneneena.

[lepuoauyeckast Tabnuila XUMUYECKUX 3JIEMEHTOB — IpaduuecKoe 0TOOpaKeHHE
nepuoaudeckoro 3akoHa. CTpykTypa NepuoIuYecKoil TaOauIlbl: TEPUOIbl (Majbie
1 00JbIIKeE), TPYHIBI (TJIaBHASL U TOOOYHAs).

Crpoenune aroma u Ilepuoamueckmii 3axkon /.. MengeaeeBa.ATom —
CloXHas yactuma. SAnpo (MPOTOHbI M HEHUTPOHBI) M DJIEKTPOHHAs 000JOYKA.
N3oronbl. CrpoeHHE HSIEKTPOHHBIX OOOJIOYEK AaTOMOB JJEMEHTOB MaJlbIX
nepuooB. OCOOEHHOCTU CTPOCHUS DJEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB
OOJBIIMX TIEPUOJIOB (MIEPEXOAHBIX A1eMeHTOB). [loHsTHE 00 OpOUTANSIX. S-, p- U d-
opOuTau. DNEKTPOHHBIE KOHPUTYPAIIMH ATOMOB XUMHUYECKUX JIEMEHTOB.
CoBpemeHHas dbopmynrpoBKa [lepuoguueckoro 3aKOHa. 3HaueHue
[lepuoanueckoro 3akoHa W lleprognyeckoil cUCTEMBl XMMHUYECKUX 3JIEMEHTOB
JI.N.MeHneneeBa niis pa3BUTUSA HAYKH U IOHUMAHUS XUMUYECKOW KapTUHBI MUpAa.
JdeMoHCTpamuun

Paznuunsie  Qopmbl  [lepuognyeckoil  CHUCTEMBI  XMMHUYECKHX  DJIEMCHTOB
JI.1.Menneneena.

Jlunamudeckue TaOmMmpl ISl MojenupoBaHus Ilepuogmdeckoll  CHCTEMBI.
OnexTpu3anys Tej U UX B3aUMOJICHCTBHE.

JlaGopaTopHBbIii ONBIT

MonenupoBanue noctpoenus [leprogudeckoit TaOIUIBI XUMUYECKUX JIIEMEHTOB.
[IpopuiabHbie U NPOPecCHOHAJBHO 3HAYMMBbIC JJIEMEHTBHI COJCPKAHMS.
PamnoaktuBHOCTE. MCnonb30BaHME pPaaMOAKTHBHBIX HM30TOINOB B TEXHMYECKHX
LesAX. PEHTTeHOBCKOE M3IIy4eHHE U €r0 UCIIOJIb30BAHME B TEXHUKE U MEIMIIVHE.

MOI[GJII/IpOBaHI/Ie KaK MCTOJ IIPOTrHO3UPOBAHNA CUTYallu HA IIPOU3BOACTBC.
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1.3. Ctpoenue BeuecTsna.

HNonnas xumuveckas cBsi3b. KaTHoHbI, UX 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe
mpolecca OKHUCIEeHHS. AHHUOHBI, WX OOpa3oBaHHE M3 AaTOMOB B pE3YyJIbTATe
rpouecca BOCCTaHOBICHUs. HOHHas CBSI3b Kak CBSI3b MEXKAY KAaTHOHAMH U
AHWOHAMH 3a CYET JIEKTPOCTATUYECKOTO NMpUTsHKeHUs . Kitaccudukaius HOHOB: 11O
COCTaBy, 3HAKy 3apsja, HaIUM4Milo  TUApaTHOW  oOosnouku.  HonHbIE
KpucTajuinyeckue  pemietkd. CBoiicTBa  BEHIECTB €  HOHHBIM  THUIIOM
KPUCTAJUIMYECKOUN PEIIETKH.

KoBanienTHast xumuyeckasi cBsi3b. MexaHu3m o00pa3oBaHUS KOBaJEHTHOMU
CBA3M(OOMEHHBII M JOHOPHO-aKIENTOPHBIN).  DIEKTPOOTPULIATEIbHOCTb.
KoBaneHntHbie mnosisipHas HemoJisipHas CBsA3UM. KpaTHOCTh KOBAJEHTHOM CBS3H.
MonekynsipHble U aTOMHBIE KpUCTAUIMYECKUE peinieTkd. CBOMCTBA BEIIECTB C
MOJIEKYJIIPHBIMU U aTOMHBIMU KPUCTAITMUYECKUMU PEIICTKAMH.

Mertannunyeckasas CBf3b. MeTaumueckass KpUCTAIUIMYECKasl peElIeTKa |
MeTaJUIM4ecKas XUMHUUecKas CBA3b. PU3HUECKHUE CBOMCTBA METAJIJIIOB.
ArperaTHble COCTOSIHHSI BelleCTB W BOJOPOAHAasi CBA3b. [BEpaoe, KUIKOE U
ra3oo0pa3Hoe COCTOsIHMS BemlecTB. llepexon BemiecTBa U3 OJHOIO arperaTHOro
COCTOSIHUS B JIpyroe. BogopoaHas cBsi3b.

Yucteie BeniectBa M cMecH. Ilomsitue o cmecu BemiecTB. I'oOMOreHHnle U
rereporennbie cmecu. CoctaB cMeceil: 00beMHast 1 MaccoBas J0JIM KOMIIOHEHTOB
CMECH, MAaCcCOBas J10JIs IPUMECEN.

JMucnepcubie cucrembl. [lonstue o mucnepcHoit cucteme. JlucnepcHas dasza u
nucnepcuonHas cpefa. Kiaccubukamus aucnepcHbix cucteM. [loHsitne o
KOJUIOUJHBIX CUCTEMAX.

JdemoncTpanuun

Mojenp KpUCTAININYECKON PEIIETKN XJI0PUIA HATPHSL.

OO6pa3upl MUHEPATIOB C MOHHOW KPUCTAJUNIMYECKON PElIeTKOW: KaJlbIIUTa, rajinuTa.
Mogenu KpUCTaIUNIMYECKUX PEIIETOK «CYXOro Jibjla» (Wiu ona), anmasa, rpadura

(wnu kBapua).
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[TpuOopsl Ha KUAKUX KPUCTAIIIAX.

OOpa3npl pa3nUYHBIX AHMCIEPCHBIX CHCTEM: AMYJIbCHUW, CYCHEH3HH, a’po3oJei,
rejaed U 3051eH.

Koarynsuusa. Cunepesuc. Oddext Tunaans.

JlaGopaTopHbIie ONBITHI

[IpuroToBnenue cycneH3ud KapOoHata Kanbuus B Boje. Ilomydenue smynbcuu
MOTOpHOr0 Macyia. O3HaKOMJIEHUE CO CBOMCTBAMH AUCIEPCHBIX CHCTEM.

1.4. Boga. PacTBOpbI. DJIEKTPOIUTHYECKAS JUCCONUALUSA

Boxa. PacrBopwl. PacrBopenue. Boxa kak pactBopurenb. PacTBopUMOCTH
BenlecTB.  HacwblllleHHble,  HEHACHILIEHHbIE,  MEPECHIIICHHbIE  PAacCTBOPHI.
3aBUCUMOCTh PACTBOPHUMOCTH Ta30B, KHAKOCTEH U TBEPABIX BEIIECTB OT
pa3TUYHBIX (PAKTOPOB.

MaccoBas 10Ji1 paCTBOPEHHOI'O BEIIECTBA.

DJIEKTPOJIMTHYECKAs  JMCCONMALNUSA.  OJEKTPOJIUTBI U HEAIEKTPOUTHI.
DNEeKTPOIUTHYECKAS JUCCOLIMALIMSL. MexaHu3Mbl EKTPOIUTHIECKON
JUCCOLMALMM JUIsI BELIECTB C PA3JIMYHBIMU THIIAMH XHMHYECKOM CBA3M.
I'mapaTtupoBaHHBIE M HETHIPATUPOBAaHHbIE HOHBI. CTENEHb AIIEKTPOIUTHYECKOU
auccoruanu. CuibHble U ciiabble 371eKTpoIuThl. OCHOBHBIE TOJOXKEHUS TEOPHH
AEKTPOIUTUYECKON  aucconndannyd. KuCIOTbl, OCHOBaHMS M CONMM  Kak
AIIEKTPOJIUTBHI.

JdemoHcTpanuun

PacTBopuMOCTSh BelIECTB B BOJE.

CoOupanue ra3oB METOJOM BBITECHEHHUS BOJbl. PacTBopeHHe B BOjE CEpHOU
KHCJIOTHI U coJielt aMmMoHus. OOpa3iibl KpUCTAIIIOTUIPATOB.

N3roroBneHne runcoBor NOBSA3KH.

HcnpiTanre pacTBOPOB  3JEKTPOJIMUTOB M HEJJIEKTPOJWUTOB HA  IPEAMET
JUCCOLMALIMM.  3aBHUCHUMOCTb  CTENEHH  AJIEKTPOIUMTHYECKON  AMCCOLMALINM
YKCYCHOM KUCJIOTBI OT pa30aBiIeHuUsl pacTBOpA.

JIBUeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM I1oJie. [IpuroroBiieHrue »KeCTKOU
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BOAbI U YCTPAHCHHC €€ JKCCTKOCTH. HoHUTEL

OO6pa3ibpl MUHEPATIBHBIX BOJ PAa3IMYHOTO HA3HAUYCHMUSI.

IIpakTHyeckoe 3aHsiTHE

IIpurorosiieHne pacTBOpa 3aJlaHHON KOHIICHTPALIWHU.

IIpopuiabHbie U NPOPEecCHOHAIBHO 3HAYMMbIE JJIEMEHTBHI CONEpPKAHMS.
PactBopenne kak (HU3MKO-XUMHUYECKUN Tiporiecc. TermnoBbie A(PdeKkTsl mpu
pactBopeHud. Kpucramnorunpatel. PemeHue 3amad  Ha  MaccoBYIO OO
pacTBOpEHHOT0 BellecTBa. [[puMeHeHne BOJIbI B TEXHUUYECKUX LeNsiX. JKecTKoCTh
BOJIbI U CTIOCOOBI €€ ycTpaHeHusl. MuHepaibHbIE BOIBI.

1.5. Knaccupukanusi HeOpraHu4eCKMX CoeIMHEHUI M UX CBOIiCTBA

Kucaorbl u ux cBoiictBa. KuCIOTBl Kak 2JIEKTPOJIUTHI, UX KiIaccuuKaius 1o
pa3IMYHBIM MOpPU3HAKaM. XHWMHUYECKHME CBOWCTBA KHUCJIOT B CBETE€ TEOPHUU
ANEKTPOJIUTHUECKON JMCCOLMAIINH. OcobOeHHoctu B3aUMOJECHCTBHUS
KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTaumiaMu. OCHOBHBIE
CIIOCOOBI MOTYYEHUSI KUCIOTHI.

OcHoBaHusi U uUX cBoiicTBa. OCHOBaHMS KaK DJIEKTPOJIUTHI, UX KJIACCHU(PUKALIUS
[0 PA3JIMYHBIM TMPU3HAKAM. XHMHUYECKUE CBOMCTBA OCHOBAaHUN B CBETE TECOPHUHU
ANEKTPOJIUTHYECKON Juccounanuu. Pa3nokeHne HepacTBOPUMBIX B BOJIE
ocHoBaHU. OCHOBHBIE CIIOCOOBI MOYYEHUSI OCHOBAHHM.

Conu u ux cpoiictBa. Conu kak »nekTponuThl. Conu cpegHue, KUCIble U
OCHOBHBIE. XHMHUYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUM BJIECKTPOIUTHUYECKOU
nucconuanuu. CriocoObI MOTyYeHHS COJIEH.

I'maponus conen.

Oxkcuabl U ux cBoiictBa. ConeoOpasyoomue W HECOIe00pa3yroImnue OKCHIBI.
OcHoBHbIE, aM(POTEpPHBIE U KUCITOTHBIE OKCHJbL. 3ABUCUMOCTh XapaKTepa OKcuaa
OT CTENEHU OKHCICHHS O0Opa3ymollero ero Metaja. XHUMHUYECKUE CBOMCTBa
okcHua0B. [lonydyeHnue okcuaos.

JdemoHcTpanumn
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B3aumonencrBue a30THOM U KOHLEHTPUPOBAHHOW CEPHOW KHUCJIOT C METaJUIaMH.
['openue ¢pocdopa u pacTBOpeHUE IPOJYKTa TOPEHUS B BOJE.

[lonyyenne u cBoiicTBa amdoTepHOro ruapokcuaa. HeoOpaTumelil ruaponus
kapOuaa kanbiusa. OOpaTUMBI THIPOIU3 COJIEH Pa3IMYHOrO TUNA.
JlaGopaTopHbIie ONBITHI

HcnbiTaHne pacTBOPOB KHCIOT HWHIMKAaTOpamMu. B3anmoIeicTBME METAJLUIOB C
KHCJIOTaMU. B3anMonelcTBUE KHCIOT € OKCHIAMHU METajuloB. B3aumoneiicTBue
KHCJIOT C OCHOBaHUAMU. B3auMOeNCTBUE KUCIIOT C COJISIMM.

HcnblTanue pacTBOpPOB MLIEJIOYEW WHIMKATOpaMHu. B3aumopeincTBue Iiesnoudeun ¢
coimsiMu. PasznmoxeHue HEepacTBOPUMBIX OCHOBaHMU. B3aumMmomenctBue comien ¢
MeTauiaMu. B3aumonaencTBue coie apyr ¢ ApyromM. ['uaponus coseun pa3inuaHoro
THUIIA.

IpoduniabHbie H NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHI COACPKAHUS.
[IpaBuna paszbaBieHus cepHOM KUCTOTHL. Mcmoiib3oBaHUE CEPHOM KHUCIOTHI B
IIPOMBIIUIEHHOCTH. ElKMe 1menodyu, UX HCIOJb30BAHUE B IPOMBILIJIEHHOCTH.
lNameHnas u HeramieHas HW3BeCTb, UX IPUMEHEHUE B CTPOUTENBLCTBE. ['mIic u
anebacTp, TUIICOBAHUE.

[Tonstre o pH pactBopa. KucnoTtHas, menodnasi, HEUTpaJibHasi Cpelia paCTBOPOB.
1.6. XumMuyeckune peakiuu

Knaccupukauusas XxumMu4vecKMX peaknuid. Peakuun coenvMHEHUs, Pa3JIOKEHUS,
3amernenus, oomeHa. Karamutudeckue peakiuu. OOpaTumbie W HEOOpaTHUMBbIC
peakunyd. ['OMOreHHble M TIE€TEPOr€HHBbIE pPEAKUUU. OK30TEPMHUUYECKHE W
OSHAOTEPMUYECKUE peaknuu. TermmoBor 3PEPEeKT XUMHUYECKUX  PEeaKIuil.
TepMOXUMHYECKUE YPABHEHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE peaKkuum. Crenenn OKHCJICHUS.
Oxucnutens W BOCCTaHOBJIEHHWE. BocctaHoBuTenb U okuciaeHue. Meroa
ANEKTPOHHOTO  OanmaHca IS COCTaBJICHUS ~ YPaBHEHUW  OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUH.

CkopocTh XUMHYECKHX peakuuil. [IoHATHE O CKOPOCTH XMMHUYECKUX pPEAKIUU.
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3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIIUN OT pa3IM4HbIX (PAKTOPOB: MPUPOIBI
pearupyroommx BEIIECTB, WX KOHUEHTPAIMU, TEMIIEPATYPhl, IOBEPXHOCTH
CONPUKOCHOBEHMS U UCTIOJIb30BAHMS KaTaInu3aTOPOB.

O0paTuMocTh XMMHYECKHUX peakuuii. OOpaTuMble ¥ HEOOpATUMBIE PEAKIUU.
XHUMHUYECKOE PAaBHOBECHUE U CITIOCOOBI €r0 CMEIICHUSI.

JdemoHcTpanumn

[Tpumepbl HEOOpaTUMBIX peakiui, UAYIIUX C O0pa30BaHHEM OCaJiKa, ra3a WM
BOJIbl. 3aBUCHUMOCTb CKOPOCTH PEAKIHUH OT MPUPOAbl PEarupyrolNX BEIIECTB.
B3aumopelicTBue pacTBOPOB CEPHOM KUCIOTHI C pacTBOpaMU THOCYJb(aTa HaTpuUs
Pa3IMYHON KOHIIEHTPALIMKU U TeMIepaTypbl. MoAeIb KUISILIETO CIOS.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIUU OT MPUCYTCTBUSA KaTajau3aTopa Ha
pUMeEpe Pa3yIoKEHUs MEPOKCHIA BOJAOPOJA C MOMOIIBI0 JUOKCHAA MapraHia u
Katanaspl. Mojenb siekTpoiuzepa. Mogaenab 3NEKTPOIM3HONW BaHHBI IS
MOJTyYEHUS AIFOMUHUA. Moiesib KOJTIOHHBI CUHTE3a aMMHaKa.

JlaGopaTopHbIie ONBITHI

Peakuusi 3ameliieHuss MEIM JKEJIE30M B PacTBOpe MEAHOTO Kyrnopoca. Peakiuw,
UayIlMe ¢ o0pa3oBaHUEM OCajKa, ra3a WM BOJIBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJCHCTBHUSA COJITHOM KHUCJIOTHI C METaulaMU OT HX
PUPOJIBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBUSI IIMHKA C COJISHOM KHCJIOTOM OT €€
KOHIICHTPALUU.

3aBUCUMOCTh CKOPOCTH B3auMojiecTBUs okcuaa Meau (1) ¢ cepHoit KuciaoToit ot
TEMIIEPATYPBL.

IIpopunabHbie U NPoPecCHOHATBLHO 3HAYHUMBbIC  3JEMEHTbI COAEePKAHUS.
[Tonsatue 00 »saekTposuze. DJIEKTPOJIHM3 PaCIIaBOB. IJEKTPOJH3 PAaCTBOPOB.
DONEKTPOJUTUYECKOE TMOoJydyeHue amtoMuHus. [lpakThdeckoe mNpUMEHEHHE
anekTponu3a. [ambpBaHoracTuka. ['ambpBaHocterusi. PadwuHupoBaHWE IBETHBIX
METAJIOB.

Karaim3. T'oMoreHHele W  reTeporeHHble  KaTaiu3atopbl.  [IpomMoTOpHI.
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Karanutuueckue siapl. UHTHOUTOPBL.

[Ipou3Bo/ICTBO aMMUaKka: ChIpbe, anmnapaTypa, HayqHble PUHITUIIBI.

1.7. MeTaiibl 1 HeMeTaJLJIbI

MeTtaniabl. OCOOCHHOCTU CTPOCHHS aTOMOB M KpucTaiuioB. dusnyeckue cBoCTBa
MetaiioB. Knaccudukanuss MEeTasioB MO pa3iWyHBIM MpU3HAKaAM. XUMUYECKUE
CBOMCTBAa METAJUIOB. ODJEKTPOXMMHUUECKUUA PSAJ  HANpSOKEHUA  METaJlIOB.
Merannorepmusi.

O6mue  criocoObl  monydeHuss  meTtawioB.  [loHsTHE O  METaUTyprUM.
[Tupomeramnyprusi, THAPOMETAIUTYPIHS U AeKTpoMeTautyprus. CruiaBbl YepHbIE
U 1[BETHBIC.

HemeTamnabl. OcoOEHHOCTH CTpOCHUSI aTOMOB. HemeTauibl—IpocThie BEIlIecTBa.
3aBUCUMOCTh CBOMCTB TQJIOT€HOB OT UX TOJIOKEHUS B MEPUOAUYCCKON CHUCTEME.
OKuCIHUTENIbHBIE U BOCCTAHOBUTEIIBHBIC CBOMCTBA HEMETAVIOB B 3aBUCUMOCTH OT
UX MOJI0KEHUS B PAAY IEKTPOOTPULIATETbHOCTH.

JdeMoHCcTpamuun

Komnexkuuss MeramnoB. B3anmonelicTBue MeTaIOB € HEMeETalaMHu (Kelesa,
IUMHKA U QJIIOMUHHS C CEPOM, AIIOMUHUA C MOJIOM, CypbMBbI C XJIOPOM, TOpPEHHUE
Kemesa B xjope). 'opeHre MeTaiuioB. AJIIOMUHOTEPMHUS.

Komnexkumss HemeramnoB. IT'openue HemetaimioB (cepwl, ¢dochopa, yrius).
BriTecHeHne MeHee AaKTHBHBIX TaJOr€HOB M3 pacTBOPOB HX colield Ooiee
AKTUBHBIMU TaJIOT€HAMH.

Mojenb npOMBIIIIEHHON YCTAHOBKH ISl TPOU3BOACTBA CEPHOM KUCIOTHI. Moaenb
neyn Uit oOkura  u3BecTHsAKA. Komekmuw  MpOAyKIMKA — CHIIMKATHOM
MPOMBITINIEHHOCTH (cTekia, papdopa, pasHca, IIeMeHTa pa3IMYHBIX MAPOK | JIp.).
JlabGopaTopHbIe ONbITHI

3akayika 1 OTIyck crajiu. O3HaKOMJIEHHE CO CTPYKTYypaMu CEporo

u Oenoro yyryna. PacmosnaBanue pyj sxenesa.

HpaKaneCRne JaHATUSA
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[Tonyuenue, coOupanue U pacrno3HaBaHHUE Ta30B. PellleHHe 3KCIEepUMEHTAIbHBIX
3a7ay.

IIpopuiabHble U NPOPEecCHOHAIBHO 3HAYMMbIE JJIEMEHTBI CONEpPKAHMA.
Koppo3ust MeTaiuioB: XumMuyeckas U 3IEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTHU
KOPPO3UU OT YCIOBUM OKpykatomeh cpenbl. Knaccudukanus Koppo3uu MeTalioB
0 pa3IuYHBIM npu3HakaM. CriocoObl 3alIUTHl METAJIIIOB OT KOPPO3UH.
[Tpon3BOACTBO UyryHa U CTaJIH.

[Tonyuenne HemeTauioB (GPaKIMOHHOM TEPEroHKOM JKUAKOTO BO3AyXa U
AIEKTPOJIN30M PACTBOPOB WIIM PACIIABOB AJIEKTPOJIUTOB.

CunukaTtHas NpOMBIILICHHOCTb. [IpOU3BOICTBO CEPHOM KUCIIOTHI.

2. Oprannyeckasi XuMust

2.1. OcCHOBHbIE TOHSAITHS OPraHUYECKOW XMMHHM U TeOpPpHUsl CTPOECHMS
OpPraHM4YeCKHUX COeIMHECHU

IIpeamer opranuvyeckor XuMuu. [IpupoaHbie, HICKYCCTBEHHBIE U CHHTETUYECKUE
OpraHu4ecKue BEILIECTBA. CpaBHeHue OPraHu4eCKUX BEILIECTB C
HEOPraHWYECKUMHU.

BanenTtHOCTh. XHMMHYECKOE CTPOCHHUE KakK IIOPSAOK COEAUHEHHS aTOMOB B
MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopusi crpoeHusi opranmveckux coeauHenuit A.M.BytiepoBa. OcHOBHbIE
IIOJIOKEHUSL TEOPUHM XUMHUYECKOTO cTpoeHus. M3omepusa u nzoMepsl. XUMUYECKUE
(dbOopMyIIBI M MOJIETTH MOJIEKYJT B OPTaHUYECKON XUMHUH.

Kaaccupukanus opranudeckux BemlecTB. Kiaccudukamus Bemects 1o
CTPOEHUIO YIIEPOTHOTO CKeJIeTa M HATMYHIO (PYyHKIIMOHAIBHBIX TPyl ['omMomoru
u romosnorusi. Hauana nomenknatypsl [UPAC.

Knaccupukanus peakuuii B OpraHuYecKod XMMHUM. Peakinuy npucoeuHEHUS
(rugpupoBaHUs, TAJIOTEHUPOBAHUS, THAPOTaJOr€HUPOBAHUS, TUIpaTalUu).
Peakuuun OTIIEIJICHUS (meruapupoBaHus, JNETUIPOTAIOTCeHUPOBAHUS,
JeTHuIpaTaIum).

Peaknum 3amemenus. Peakuuu nzomepusanuu.
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JdemoHcTpanuun

Mojenu MOJIEKYJ TOMOJIOTOB U ©30MEPOB OPraHUYECKUX COCIMHEHUI.
KauectBeHHOe o0OHapyxeHHe yriepoda, BOAOpoAa M XJopa B MOJEKyJax
OPTaHUYECKUX COCITMHECHUU.

JlabopaTopHBbIii ONBIT

N3rorosnenne Moesen MOJIEKYJT OPraHUYECKUX BEILIECTB.

IIpopuiabHbie U MNPOPEecCHOHAIBHO 3HAYMMbIE JJIEMEHTBHI CONEPKAHMI.
[lonsitue o cybctpare u peareHTe. Peaknuu OKHUCIEHHMS] M BOCCTAaHOBJICHUS
oprannueckux  BemecTB. CpaBHeHHME  KiaccUpUKAIMM  COCAMHEHUH U
KJ1accu(pUKAIIUU PeaKInil B HEOPTAHUYECKON U OPTaHUYECKON XUMUHU.

2.2. YrieBoaopoasbl U MX NPUPOAHbIE HCTOYHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTHYECKUN Psifl, U30MEPUS U HOMEHKJIATypa aJIKaHOB.
XHUMHUYECKHE CBOWMCTBAa aJKaHOB (MeTaHa, OJTaHAa): TOpPEHHUE, 3aMelleHue,
pasnoxenue, aeruapuposanue. [IpuymeHeHre alkaHoB Ha OCHOBE CBOWCTB.
AJIKeHbI. DTWIEH, €ro NoJlydyeHue(IerupupoBaHUEM 3TaHa, JEMOoIUMEpU3auei
noJu3TUIIeHa). ['omoylornyeckuii psAn, H30OMEPHUS, HOMEHKJIATypa aJKEHOB.
XUMUYECKMEe  CBOWCTBA  JTWJIEHA:  TOPEHWE,  KAayeCTBEHHbIC  pEakluu
(obecrBeunBaHre OPOMHOI BOJBI U PACTBOpA MEpPMaHTaHATa Kayus), THApATaIus,
nonuMmepusanus. [I[pumeHenue 3TuaeHa Ha OCHOBE CBOMCTB.

JAvenbl n kayuyyku. [loHsATHE O ITHEHAX KaK YrJ€BOAOPOAAaxX C JABYMs JBOMHBIMU
cBsa3ssMu. CONpsDKCHHBIC JHCHBI. XWUMHYECKHE CBoWcTBa OyTramuena-1,3 wu
U30MpeHa: oOecIBeYnBaHUE OpPOMHOM BOJBI W TIOJUMEpHU3alMs B KAay4dyKH.
HarypanbHeiil u cuaTeTHUECKME Kayuyku. Pe3nna.

AaxkuHbl.  AuerwieH.  XHMHAYECKME  CBOWCTBa  aleTWICHA  TOPEHHE,
oOeclBeurnBaHre OPOMHOM BOJIBI, MPUCOCTUHEHUIA XJIOPOBOAOPOAa U TUAPATAIIHS.
[IpumeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MeXKiaccoBas H30MEpUs C
aJKauEHaMHU.

Apenbl. benzon. Xwumuueckue CBoOilcTBa O€H30Jla: TOpEHHE, PEAKIUU

3amenieHus(raJoreHupoBane, HUTpoBanue). llpumeHeHue OeH307a Ha OCHOBE
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CBOMCTB.

IIpupoaHbie HCTOYHUKHU YIJIeBOAOPOAOB. IIpupoanslii ra3: cocras, IPUMEHEHUE
B Ka4E€CTBE TOIUIMBA.

Hedts. CoctaB u nepepadbotka Hedtu. [leperonka Hedtu. Hedrenponykrsr.
JdemoHcTpanumn

I'openne meTana, STUIEHA, AlETUIIEHA.

OTHollleHWe MeTaHa, dTUJIeHa, alleTH/eHa U OeH30J1a K pacTBOpaM IepMaHraHara
KaJvs 1 OpOMHOM BOJIE.

[lonyuyeHnue 3TUIIEHA peakUuend JeruapaTaliy 3TaHojla, aleTUIEHa — THUAPOIU30M
KapOuaa KanblMsl.

Pa3noxkeHne kaydyka Mpu HarpeBaHUM, UCHBITAHUE MPOAYKTOB DPA30KEHUS Ha
HEMPEAETbHOCTb.

Komnexuus 06pa3ioB Hegtu u HeTenpoaykroB. Komiekius «KaMeHHBIN yroJib U
IPOJIYKIHS KOKCOXUMHUYECKOTO MPOU3BOACTBAY.

JlaGopaTopHbIie ONBITHI

O3HakoMIIeHHE C KOJIJIEKIHeW oOpaslioB HeDTH U MPOAYKTOB €€ MepepadOTKH.
O3HakoMIIeHHE C KOJUIEKIIUEH KayqyKOB 1 00pa3liaMu U3JIeJIuil U3 Pe3nHBI.
IIpopunabHbie M NPOPecCHOHAIBHO 3HAYUMbIE 3JJIEMEHTHI COHdEPKAHMS.
IIpaBmiio B.B.MapkoBaukoBa. Krnaccudukarus © Ha3zHauyeHHE KaydyKoOB.
Knaccudukanus n HazHaueHHe pe3uH. BynkaHuzamus kaydyka.

[lonydyenue areTwieHa MUPOIM30M METaHa M KapOUAHBIM crmocoboM. Peaxims
MOJMMEpHU3alui  BUHWIXJIOpUAA. llomuBHHMIXJIOpUI W €ro NpUMEHEHUE.
Tpumepuzanus aneTuieHa B 0€H307.

[lonsitue 00 okcTpakumu. BoccTaHoBieHWe HUTPOOEH30Jla B aHWUJIWH.
I'omonornueckuii psia apeHoB. Tonyos. HutpoBanue Tonyona. TpoTua.

OCHOBHbIE HalpaBIICHUS] MPOMBIIIJIEHHOW TMepepadOTKU MPUPOJHOIO rasa.
[TommyTHBIN HEDTAHOM Ta3, €To IepepadoTKa.

[Ipomiecchl  mpoOMBIIUIEHHON  mepepaOOTKM  HePTU: KPEKUHT, PUPOPMUHT.

OxTaHOBOE YHCIIO OCH3MHOB U Oe€TaHOBOC YHMCJIO JU3CIbHOI'O TOIIJINBA.
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Koxkcoxnmmuueckoe npou3BOACTBO U €r0 MPOIYKIIHSL.

2.3. Kucsaopojacoaep:xaiue opraHu4ecKue coeJuHeHust

Cnuprsl. [lonydenne »sTaHona OpOXKEHHEM TIIIOKO3bl M THIpaTallueil >TUIICHA.
I'mapokcunbpHast Tpynma Kak (QyHKIHOHANbHas. [loHsTHe O mpeaenbHBIX
OJHOATOMHBIX CHOUPTaX. XHMHUYECKUE CBOWCTBA ATAHONA: B3aUMOJICUCTBHUE C
HaTpueM, 0O0pa30BaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCICHUE B albJCTHU]L.
[IpuMmeHeHne 3TaHoNa HA OCHOBE CBOWMCTB. AJIKOTOJU3M, €ro MOCIEACTBUS IS
OpraHu3Ma 4ejoBeKa U MPEeayIpekICHUE.

['muueprH Kak mpeacTaBUTEIb MHOTOATOMHBIX cUpTOB. KaduecTBeHHas! peakius
Ha MHOTOATOMHbIE CIUPTHIL. [[pruMeHeHne runeprHa.

®enos. duzmyeckre W XUMHUYECKHUE CBOWMCTBa (peHosa. BzaummHoe BIusHHE
aTOMOB B MoJIeKyJe ()eHOJa: B3aUMOJECHCTBUE C THAPOKCUIOM HATPHsl M a30THOU
kucnoroi. [Ipumenenue ¢peHona Ha OCHOBE CBOMCTB.

Aabaeruabl.  [lonsitue 00  anpaerugax.  AnpaerujaHas — rpynma — Kak
¢yHkimoHanbHass.  Dopmanbaerusy W €ro  CBOMCTBA:  OKHUCIEHHUE B
COOTBETCTBYIOIIYK) KHCIIOTY, BOCCTaHOBJIEHHE B COOTBETCTBYIOIIUW CIIHPT.
[TonydyeHue anpaeruioB OKHUCIEHUEM COOTBETCTBYIOIIUX cnUpTOB. [IpumeHenue
dbopManberuia Ha OCHOBE €r0 CBOMCTB.

KapoonoBble kuciorbl. I[loHsATHE O KapOOHOBBIX KHCIOTax. KapOokcuibHas
rpynna kak ¢GyHKIHOHaIbHas. ['OMOTOrUYecKuid psii IPeIeTbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomyueHne kapOOHOBBIX KUCIOT OKHCICHHEM ajibJCTH/IOB.
XVWMHUYECKHE CBOMCTBA YKCYCHOW KHCJOTBHI: OOINHME CBOMCTBA C MHHEPAJIbHBIMU
KHCIIOTaMU # peaknusi stepuduxanuu. [lpuMeHeHne YKCYCHOW KHCIOTHI Ha
OCHOBE CBOMCTB. BpIcuIMe >XUPHBIE KHUCJIOTHI Ha IPUMEPE NaJbMUTUHOBOU M
CT€apUHOBOM.

Caoxuble 3¢pupbl M kupbl. [lomydeHue CIOXHBIX J(QUPOB peaKIUeH
srepudukanmu. Croxabie 3QuUpbl B TNpupoae, WX 3HadeHWe. l[IpuMeHeHwme
CJIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kuper kak cioxsbie 3Qupbl. Kinaccudukanus xupoB. XUMHUYECKHE CBOWCTBA
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XKUPOB: TUAPOIU3 M TUAPUPOBAHUE KHUAKUX KUPOB. [IpuMeHeHue KUpoB Ha
OCHOBE CBOMCTB. MbLia.

YraeBoabl.  YrieBoawsl, UX  KilaccupuKanug:  MOHOCaXapuibl(TIIOKO03a,
$pyKTO3a),1ucaxapuibl (caxaposa) U moyjrcaxapuabl (Kpaxmall U HEeJUII0103a).
['moko3a — BeIIECTBO € JBOMCTBEHHOM (yHKUMEW — albAETUIOCIHPT.
XUMHUYECKHE CBOMCTBA TUIFOKO3BI: OKHCIICHHE B TJIIOKOHOBYIO KHCJIOTY,
BOCCTAaHOBJIEHHE B cOpOUT, crnupToBoe OpoxkeHue. [IpuMeHeHHE TIIIOKO3bI Ha
OCHOBE CBOMCTB.

3HaueHUE YIJIEBOJAOB B JKMBOUW MPUPOJE U KU3HU YesioBeka. [loHsTHE 0 peakiusax
MOJIMKOHJICHCAIIMM W TUJPOJIM3a HA MPUMEpPEe B3aMMOIIPEBPAIEHU: TII0K03a <>
TOJIMCaXapHU/I.

JemoHncTpanuun

OkucneHue crupTa B albJeru/l.

KauecTBeHHbIE peaklIMM HA MHOI'OATOMHBIE CIIUPTHI.

PactBopumocth (eHona B Boae MpU OOBIYHOM TeMmIepaType M HarpeBaHHH.
KauectBennblie peakiuu Ha (HEHO.

Peakius cepeOpsiHOTO 3epKajia aabAeTUI0B U TIIOKO3BI.

OKucjIeHHe ajabJEeTUI0B U TIIIOKO3bI B KUCIIOTY ¢ momoIisio ruapokcuaa meau (11).
KauecTBenHas peakius Ha kpaxmai. Komiekius 3pupHbIX Macel.
JlaGopaTopHblie ONbITHI

PacTBopenue rimiiepuHa B BoJe W B3amMojelcTBue ¢ ruapokcumom menu (I1).
CBolicTBa yKCYCHOM KHCJOTBI, OOIIHE CO CBOMCTBAMH MHHEPAJIbHBIX KHCJIOT.
JlokazaTenbCTBO HEMPEAEIBHOTO XapaKTepa KUIKOro KHUpa.

B3aunmopeiicTBue 1ioko3bl U caxapo3bl ¢ ruapokcugom meau (Il). Kauectsennas
peakiusl Ha KpaxMall.

IpoduiabHbie 1 NPOPECCHOHATIBHO 3HAYMMBbIE 3JIEMEHTHI COACPKAHUSA.
MeTunoBelii COUPT M €ro KCHOJIb30BAHME B KAYECTBE XUMHUYECKOTO CBIPbS.
TOKCHYHOCTh METaHOJIa U TMpaBUJia TEXHUKUA O€30MacHOCTU MpU pabOTe C HUM.

OTUNCHTINUKOJIbL U €ro IMPUMCHCHHUC. TOKCUYHOCTHh ATUICHIJIUKONS H IIpaBHJIa
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TEXHUKHU 0€30MaCHOCTH MPU paboTe ¢ HUM.

[lonyuenune ¢deHoma U3 MPOIYKTOB KOKCOXMMUYECKOTO TMPOU3BOACTBA U U3
OeH3ona. [NonukonaeHcanus dbopmanpaeruaa c dbeHonom B
dbeHonopopmanpaeruiHyt0o cMony. Aueranpaerun. I[loHaTue o0 KeToHaxX Ha
npuMepe anetrona. [I[pumMeHeHre aneToHa B TEXHUKE U MPOMBIIIJIEHHOCTH.
MHoroo6pa3ue KapOOHOBBIX KHCJIOT (I[aBeJieBOM KHUCJIOTHl KaK JBYXOCHOBHOM,
aKpUJIOBOM  KHCJIOTBI ~ KaKk  HempeaeiabHOM, OCEH30MHON  KHUCIOTHI  Kak
apoMaTHYECKOM).

[TnenkooOpa3yromue macia. 3aMeHa KUPOB B TEXHUKE HEMUIICBBIM ChIPhEM.
CuHTeTHYEeCKHE MOIOIIUE CPECTBRA.

MonouHokucioe 6poxeHue TIroKo3bl. Kuciomonodnsie npoaykTel. CUI0COBaHUE
kopMoB. HutpoBanue nemtono3sl. [Tupokcunus.

2.4. A3orconep:kammue oprannieckue coeauHenus. Ioaumepsol

Amunbl. [lonsitue o0 amuHax. Anudaruueckue amMuHbL, WX KiIaccUPUKalUug U
HOMEHKJIATypa. AHUJIMH KaK OpraHudeckoe ocHoBaHue. llomyueHue aHuiImHaA U3
HUTpoOeH3o0a. [I[puMeHeHre aHuIMHA HA OCHOBE CBOMCTB.

AMHUHOKHUCJIOTbI. AMUHOKUCIOTHI Kak aMm@orepHble IUPYHKIIMOHATHHBIC
OPraHUYECKUECOCTUHECHUS. XUMHYECKHE CBOMCTBa AMUHOKUCJIIOT:
B3aUMOJECHCTBHE C WIEJIOYaMH, KHCIOTaMU M Jpyr C JpyroM (peaxkuus
noiukoHaeHcauuu). llentuaHas cBsA3p W nonunentuasl.  IIpumenenwue
AMHHOKHCJIOT HA OCHOBE CBOMCTB.

beaku. IlepBuuHas, BTOpHYHAs, TPETHUYHAS CTPYKTYpbl OENKOB. XHUMHUYECKHE
CBOMCTBa OEJKOB: TOpEHHE, NEHATypalus, TUIPOJIU3, I[BETHBIE pEaKIUU
buonornyeckue GpyHkmmm 6€IKOB.

IHonumepsl. benku u nonucaxapuibl Kak OMOTOIUMEPHI.

Ilimactmacesl. [lonyyeHne  moaMMepoB  peakuuMer — MOJUMEPU3AUMUA U
MOJMKOHACHCAMU. TepMOIIacTUUHbBIE W TEPMOPEAKTUBHBIE  ILJIACTMACCHI.
[IpencraBurenu miacTMacc.

Bosokna, wux kiuaccupurkanus. Ilomydyenume  BosmOkKOH.  OTaenbHbIE
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MPEACTABUTENN XUMUYECKUX BOJIOKOH.

JdemoHcTpanuun

B3aumonencrBue aMmMuaka U aHWIMHA C COJIIHOM KHUCJIOTOM. Peakuus aHwimHA C
OpOMHOI BOJIOMN.

Jloka3zaTenbCTBO HaduuMsi (PYHKIIMOHAJIBHBIX TPYNI B PAacTBOPax aMHUHOKHUCIOT.
PactBopenue u ocaxaeHue OeJKoB.

LIBeTHBIE peakuu OEJKOB.

['opeHue nTuubero nepa u MEpPCTIHON HUTH.

JlaGopaTopHbIie ONBITHI

PactBopenue 0enkoB B BOJE.

Oo6napyxeHue 6eJKOB B MOJIOKE ¥ MSICHOM OYJIbOHE.

Jenatypamusi pactBopa Oejka KypHMHOIro Siilla CIOUPTOM, PacTBOpPAMH COJIeH
TSDKEJIBIX METAJIJIOB U MPU HArPEBaHUH.

IIpakTHyeckue 3aHATHS

Pemenue SKCHepUMEHTANBHBIX 3a/lad  Ha UIECHTU(QUKAIIMIO OpPraHUYeCKUX
coenuHeHuil. Pacro3HaBaHue miacTMacc U BOJIOKOH.

IIpopunabHbie M NPOPecCHOHAIBHO 3HAYMMbIC JJIEMEHTHI COMEPKAHUS.
AmuHOKanpoHoBas kKucioTa. KanpoH kak mpeacTaBUTENb MOJIUAMUIHBIX BOJIOKOH.
Hcnonb3oBanue ruapoin3a OENKOB B MPOMBINIIEHHOCTH. [loMMBUHUIXIOPU,
nosmreTpadgTopaTuiien  (tedson). dDenonodopManbaeruaHbIE  TUIACTMACCHI.
Hennynoun. I[TpoMblilieHHOE TPOU3BOICTBO XUMUUECKUX BOJIOKOH.

IIpumepHbie Tembl pedepaToB (10KIA10B), HHAMBUAYAJIbHBIX IPOCKTOB:

1. buorexHonorus v reHHas uHxKeHepuss — TexHosioruu XXI| Bexa.

2. HaHoTexHoyorus Kak HPUOPUTETHOE HAIPABICHUE pPAa3BUTHS HAyKU U

npousBoAcTBa B Poccuiickon @eneparum.

3. CoBpeMeHHBIE METO/IbI 00€33apaKUBAHUS BO/IbI.

4 AnnoTponus METaJIOB.

5. Kuznb u nesareapHocts .M. Menaeneena.

6 «ITeproanueckoMy 3aKOHY OyayIiee He TPO3UT Pa3pyIICHUEM. .. »
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7. Cunre3 114-ro anementa — TpuyM@d pocCUICKUX PU3HKOB-SIEPILIUKOB.

8. N3oTonsl Bogopoa.

9. Hcnonp3oBaHue paJioaKTUBHBIX H30TOTIOB B TEXHUUYECKUX LIETISX.

10.  PeHTreHOBCKOE M3IY4YCHHE U €r0 UCTOIh30BaHUE B TEXHUKE M MEIUITUHE.
11. TIna3zma — 4eTBEpTOE COCTOSTHUE BELIECTBA.

12. AmopdHble BeniecTBa B IpUPOJAE, TEXHUKE, OBITY.

13. Oxpana  OkpyXaromei cpeapl OT  XUMHUYECKOTO  3arps3HEHHUs.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3aTrPsI3HEHUST OKPY KAIOIIEH CpeJibl.

14. IlpuMeHeHHe TBEPOro U ra3oodpasHoro okcuaa yriaepoaa (1V).

15.  3ammTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHMS.

16. I'pyOomucriepcHble CHUCTEMBI, WX KIaCCHU(PHUKAIM ¥ WCIOJIh30BAaHHE B
npodeCCUOHATBHON ACSITETLHOCTH.

17. KocmeTrndeckue remiu.

18. IlpumeHeHHEe CyCHIEH3UM U SMYJIBCUI B CTPOUTEIHCTRE.

19. MuHepasnsl ¥ TOPHBIE MOPOJIBI KAK OCHOBA JIUTOCHEPHI.

20.  PacTtBOpbI BOKpYT Hac. THUIbI pacTBOPOB.

21. Bopja kak peareHt u cpeja sl XUMHUYECKOTro MpoIiecca.

22.  Kwusnub u gestenbHocTh C.AppeHuyca.

23. Bkiajg OTEYEeCTBEHHBIX YYEHBIX B PA3BUTHUE TEOPHUH DIICKTPOIUTHUECKOM
JTUCCOIIMAIIHH.

24.  YcTpaHeHHUE KeCTKOCTH BOJbI HAa IPOMBILIUICHHBIX IPEIIPUATUSX.

25. CepHas KHCIIOTa — «XJIEO XUMHUYECKOUN MPOMBIIIICHHOCTH.

26. Hcnonp3oBaHne MHUHEpATbHBIX KHUCIOT Ha HNPEINPUIATUAX Pa3IUIHOTO
npodus.

27. OKCHIBI ¥ COJIA KaK CTPOUTEIIbHBIC MaTEPHUAIIBI.

28. Hcrtopus rumca.

29. TloBapeHHas COJb KaK XUMHUUYECKOE CHIPhE.

30. MHoronukwuii KapOOHAT KaJbIHs: B IPUPOE, B MPOMBIIIEHHOCTH, B OBITY.

31. Peakuuu ropeHHs Ha POU3BOJICTBE U B OBITY.
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32. BupryaibHOE MOJEIMPOBAHNE XUMUUYECKHUX MTPOLIECCOB.

33.  DNeKTpoJin3 PacCTBOPOB AIEKTPOJIUTOB.

34.  DnexTposin3 paciiaBoB JIEKTPOIUTOB.

35. IIpaktuyeckoe IIPUMEHEHHE AIEKTPOJIN3A: paduHUpOBaHUE,
raJIbBaHOIUIACTUKA, TAIbBAHOCTETHUS

36. Hcropus noaydeHus: U MPOU3BOJICTBA AITFOMUHUSL.

37.  DNeKTpOoJMTUYECKOE MOJyYeHHe U paduHUPOBAHUE MEIH.

38.  Kuzub u gesreabHOCTh 1. J3BH.

39. Posp MeTaymuioB B HCTOPUM 4eNOBEYECKOM IuBuiM3auuu. Hcropus
OT€YECTBEHHON uepHOW MeTautyprud. COBpEMEHHOE  METaJUIypru4ecKkoe
IPOU3BO/JICTBO.

40. Hcropus oTeyecTBEHHOM LIBETHOW METATypruu. Poib MeTamioB u CIuiaBoB
B HAyYHO-TEXHUUYECKOM Iporpecce.

41. Koppo3sust METaJIJIOB U CIIOCOOBI 3aIUTHI OT KOPPO3HH.

42. HWuepTHbIe UM O6J1arOpOIHbBIE Ta3bI.

43.  Poxparomue coiau — rajioreHsbl.

44,  Hcropus MIBEICKON CIIMYKH.

45. Hcropust BOBHUKHOBEHHMS U Pa3BUTHUSI OPraHUYECKON XUMUHU.

46. Kwuzsp u gestenbHOCTh A.M.byTneposa.

47. BwutanusMm u ero Kpax.

48. Ponb OTEYECTBEHHBIX YUYEHBIX B CTAHOBJICHHH W PA3BUTHU MHPOBOM
OPraHUYECKON XUMHHU.

49.  CoBpeMEeHHBbIE TPEJICTABICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUSI.

50.  DKonoruyeckue acreKThl NCIIOIH30BAHUS YTIIEBOJOPOJIHOTO CHIPbSI.

51. DKOHOMHYECKHME  AaCHEeKThl  MEXKAYHAPOJHOTO  COTPYJAHMYECTBA IO
VCITOJIB30BAHUIO YTJIEBOJAOPOIHOIO CHIPHS.

52. Hctopus OTKpBITUS U Pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOKICHHUHN B
Poccuiickoit @enepanum.

53.  Xumus yriaeBoJ0opOJTHOTO CHIPhsl B MOs Oyayrnas mpodeccus.
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54.  YrieBogopojHOE TOILUIMBO, €70 BUJIbI U HA3HAUYCHHUE.

55. CuHTeTHYeCKHE KaydyyKu: UCTOPHSI, MHOTOOOpa3ue U NEePCIEKTUBBI.

56.  Pe3MHOTEXHMYECKOE MPOU3BOJACTBO M €ro pPojb B HAYYHO-TEXHUYECKOM
nporpecce.

57.  CBapo4HO€ MPOU3BOACTBO U POJIb XUMUU YTIEBOJAOPOJIOB B HEM.

58. Hedtp u ee TpaHCHIOPTUPOBKA KaK OCHOBAa  B3aWMOBBITOJHOTO

MCKAYHAPOAHOTO COTPYAHNUYICCTBA.

6. TEMATUYECKOE IINTAHUPOBAHUE

PaGounm ydeOHBIM TIIaHOM IS 00111e00pa30BaTeIbHON TUCIUIUIMHBI « XUMHUS» B
npenenax ocBoeHus OITOII CIIO na 6a3e ocHOBHOTO 001Iero oOpa3oBaHUS C
nosydenueMm cpennero obmiero oopaszopanus (IIIICC3) makcumanbHas ydeOHas

Harpy3ka o0ydaromuxcs onpe/eraeHa i COCTaBIseT:

O0beM yueOHOM IMCHUIIMHBI M BBl Y4e0HOH padoThl

Bun yuebHoit paboThl O0BeM yacoB
MaxkcumanbHas yueOHasi Harpy3Ka (BCero) 117
Ob6s13aTenbHas aynuTopHas yueOHas Harpys3ka (Bcero) 78
B TOM YHUCIIE:
MPAKTUYECKHUE 3aHATUS 20
nabopaTopHbIe 3aHATHUS 8
CamocrosTenbHas pabota oOyuaronierocs (Bcero) 39

Wrorosas atrectanus B popme 1udpepeHIIMpOBaHHOTO 3a4eTa
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7. TEMATUYECKHAM IIJIAH M COJAEP)KAHUE YUYEBHOM JJUCIUILINHBI

AyIMTOpHBIE 3aHATHS. KomunyecTso
Conepxanue 00yyeHust 4acoB
Brenenne 1
1. O6masi ¥ HeoOpraHm4veckKast XuMms 45
1.1. OcHOBHBIEC TOHSTHS U 3aKOHBI 5
1.2. Ilepuoanueckuii 3akoH u [lepruoauueckas cucreMa XUMHYECKUX 6
anemeHToB 1. 1. MenpaeneeBa u ctpoeHue atoma

1.3. Ctpoenue BemiecTBa 8
1.4. Bona. PacTBopBI. DneKTpoIuTUYECKast AUCCOIUALIHS 5
1.5. Knaccudukanus HeOpraHmueCKux COeAMHEHUN U UX CBOMCTBA 8
1.6. XuMHueckue peakiuu 6
1.7. Metajuibl 1 HEMETaJIbI 7
2. Opranuyeckasi XuMust 32
2.1. OcHOBHBIE IOHATHUS OPraHUYECKON XUMHUH U TEOPHSI CTPOCHUS 5
OpraHMYECKUX COEAUHEHUN

2.2. YTIeBoJ0pO bl ¥ UX MIPHPOTHBIE HCTOUHUKH 9
2.3. Kucnopoacoepxaniyge OpraHu4ecKiue COeqUHEHNS 9
2.4. AzoTcoaepskaniue opranndeckue coenqnuenus. [loamumepsr 9
Hroro 78
BHeayauTopHasi camocTosiTeJibHAsI padoTa

[ToaroroBka BBICTYIUICHHI 110 33JaHHBIM TeMaM, JOKJIaJ0B, pedepaTos,

3cce, MHAUBUAYAIBHOTO MTPOEKTa C UCIOIb30BaHUEM UH(POPMAIIMOHHBIX 39

TEXHOJIOTUH U Ap.

IIpome:kyTounas arrecrauusi B popme n1udpdepeHIMPOBAHHOIO 3a4eTa

Bcero

117
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8. XAPAKTEPHCTHUKA OCHOBHBIX BUJOB YYEFHOHU JEATEJIbHOCTH

CTYJEHTOB

XapaKTepuCTHKA OCHOBHBIX BH/IOB J1eATEJbHOCTH CTYACHTOB
(Ha ypoBHe Y4eOHBIX /IeiiCTBHII)

Baxueiimmue
XHMHYecKue
MOHATHSA

YMeHue naBath OINpENeNieHue M ONEpUpOBaTh CIEIYIOIIUMHU
XMUMHYECKUMU TMOHSATHSMH: BEIECTBO, XUMHYECKUN 3IIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEIIbHbIE AaTOMHasi M MOJIEKYJIsIpHas
Macchl, MOH, QUIOTPOMNHUS, M30TOIbL, XUMHUYECKasi CBS3b,
3JIEKTPOOTPULIATENIBHOCT, BAJIEHTHOCTh, CTENEHb OKHCIEHUS,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00bEM TIa3000pa3HbIX
BEUIECTB, BEIIECTBA MOJEKYJISIPHOIO M  HEMOJIEKYJISPHOTO
CTpOEHUS, pacTBOpBHIL, AJIEKTPOJIUT u HERJIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JiccoLuanus, OKHUCIIUTENb u
BOCCTAaHOBUTEJb, OKHCJIEHHE M BOCCTAaHOBJIEHHE, TEIUIOBOM
ahdexT peakuuu, CKOPOCTh XHUMHUYECKOW pEaKIUu, KaTallus,
XMMHUYECKOE PaBHOBECHE, YIIIEPOJHBIN CKeleT, GyHKIMOHAIbHAs
rpyIIa, U30MepHsi, TOMOJIOTHS

OcHOBHBIE
3aKOHBI
XUMHUHU

DopMyTHpOBaHUE 3aKOHOB COXpPAaHEHWS MacChl BEIIECTB U
MIOCTOSHCTBA COCTaBa BEICCTB.

VYcranoBKa MPUYUHHO-CIIEICTBEHHOM CBSI3U MEXIY COJIepKaHUEM
ATUX 3aKOHOB Y HAIMCAaHUEM XUMHUYECKHX (DOPMYJT U YpPaBHEHHIA.
YcraHoBKa  3BOJIIOIMOHHOW — CYIIHOCTHM  MEHJEJIEEBCKOM U
COBPEMEHHOM (hopMynTHpPOBOK MIEPUOTUIECKOTO 3aKOHa
J.1.Menpeneena.

OObsicHeHHe (PU3UYECKOTO CMBICTA CHUMBOJIMKH TEPHOIUYECKON
Tabmuipl  xumMudeckux dneMmeHtoB J[.M.MenneneeBa (HomepoB
dJIeMEHTa, TIepuoJa, TPYNIbl) MW  YCTaHOBKA MPUYMHHO-
CIIEICTBEHHOMU CBSI3U MEXK Ty CTPOCHUEM aToma u
3aKOHOMEPHOCTSIMH U3MEHEHHUSI CBSI3M MEXIy CTPOSCHHUEM aToMma u
3aKOHOMEPHOCTSIMM ~ W3MEHEHHUS  CBOWCTB  JJIEMEHTOB W
00pa3oBaHHBIX UMH BEIIIECTB B MEPUOJAaX U TPyIIax.
XapakTepuCcTHUKa 3JIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOJIOB IO MX
nojoxkeHuto B [lepuoauueckoit cucreme J[.M.Mennaeneena

OcHoBHbBIE
XMMHUH

TeOpUH

YcTraHOBKa 3aBHCHUMOCTH CBOMCTB XHMHMYECKHX BEIIECTB OT
CTpPpOCHHA AaTOMOB O6p213y}OH_II/IX X XHUMHYCCKHUX OJICMCHTOB.
XapaKTepI/ICTI/IKa Ba)KHEHIIMX THUIIOB XHMHYECKHUX CBI3EH U
OTHOCHUTEIBHOCTH 3TOH Tumojorud. OObsACHEHHE 3aBHCHMOCTHU
CBOMCTB BCHICCTB OT HX COCTaBa U CTPOCHHA KPUCTAJIMYCCKUX
PCIICTOK. (DOpMy.]'H/IpOBKa OCHOBHBIX  ITOJIOKCHHUH TCOPUU
BHGKTpOHI/ITI/I‘ICCKOﬁ Jucconvanu M XapaKTCPpUCTHKA B CBCTC
3TOH TCOpUU CBOICTB OCHOBHBIX KJIaCCOB HCOPTraHNYCCKUX
COCIMHEHUH. q)OpMyJ'II/IpOBKa OCHOBHBIX IIOJIOKEHHUH TCOpHUHn
XUMHUYCCKOI'O CTPOCHUMA OpraHu4eCKux COCIMHEHUM n
XapaKTCPUCTUKA B CBCTC 3TOH TCOpHUUn CBOMCTB OCHOBHBIX KJIaCCOB
OPraHN4YCCKUX CO€OUHEHMI

Baxneiimme
BellecTBa
MaTepHaJIbl

XapakTepucTHUKa COCTaBa, CTPOEHMs, CBONCTB, MOJY4YEHUS U
npuMeHeHHs BaxxHermunx metamios (1A u |l A rpynn, amroMuHMs,
KeJe3a, a B €CTECTBEHHO-HAyYHOM MNpouiie U HEKOTOphIX O-
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AJIEMEHTOB) M UX COCTMHCHUH.

XapakTepucTUKa COCTaBa, CTPOEHMS, CBOICTB, IOJIy4YEHHUS H
npuMmeHenus BaxHenmmx Hemerawios (VI A, VIIA, VIA rpynn,
a Taxkeasota u gocdopa, yrieposa U KpeMHHS, BOJIOPOIa) U UX
COCAVHECHUM.

XapakTepucTUKa COCTaBa, CTPOEHMS, CBOICTB, IOJIy4EHHUS H
OPUMEHEHUS BaXXHEHIIMX KJIacCOB YIJEBOAOPOJOB (AIKaHOB,
[IMKJIOAJIKAaHOB, QJKEHOB, QJIKHHOB, ape€HOB) M HX HaumoOoJiee
3HAYMMBIXB HAPOJIHOXO3SHCTBEHHOM IUTaHE MPEICTaBUTEICH.
Amnanornvnas XapaKTepUCTHKA BOKHEHIIINX
MpeACTaBUTEICHaHIIIMHA, AMUHOKHUCIIOT, OEITKOB, NCKYCCTBEHHBIX
U CIIOKHBIX 3(QHUPOB, )KMUPOB, MbUI, aJIbAETUIOB ((hopMaIbIETHAOB
varerajgbleruia), KETOHOB (ameToHa), KapOOHOBBIX KHCIOT
(YyKCyCHOM  KHMCIOTBI, JUIsl €CTECTBEHHOHAY4YHOTO Ipouis
IpeJCTaBUTeNIe JPYTUX KJIaccOB KHCIIOT), MOHOCaXapHa0B
(TIIrOKO03B1), TUCaxapuIoB (caxapo3bl), MOJUcCaXapuaoB (Kpaxmana
U 1IEJITI0JI03b] ), aHUIINHA, aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMAcCC.

XuMHYEeCKHIT  A3BIK
CUMBOJINKA

Hcnonb3oBanue B y4eOHON M NMpodeccrOHANbHON NeSTeNbHOCTH
XMMHYECKUX TEPMHMHOB M CHUMBOJHMKU. Ha3zBaHue uW3ydeHHBIX
BEILIECTB 10 TPUBUAIBHOW WM MEXIYHApPOIHONW HOMEHKIATYpE U
OTpaX€HHE COCTaBa ATUX COEIMHEHUI C MOMOIIbI0 XUMUYECKUX
dbopmyi.

OTpaxkeHre XUMHYECKUX IMPOIECCOB C MOMOUIBIO YpPaBHEHHI
XUMHYECKUX PEaKIi

XuMuuyeckue
peakuuu

OObscHEHUE CYIIHOCTH XUMUYEeCKuX mpoieccoB. Knaccudukanus
XUMHUYECKUX PpEeaKUUi M0 pa3Iu4yHbIM TpPU3HAKAM: YHUCIY H
COCTaBy TIPOJYKTOB ¥ PEareHToB, TeIuioBoMy 3(ddekry,
HamnpaBlieHUIo, (aze, HaATUUMIO KaTalIu3aTopa, H3MEHEHHIO
CTENeHEeW OKHCIEHHUS JJIEMEHTOB, OOpa3yloIIUX BELIECTBA.
YcTaHoBKa MNPU3HAKOB OOIIEr0 W Pa3jiMyHOTO B THUIOJOTUHU
peakuuii JUIsi  HEOPraHWYEeCKOM W  OpraHuYecKOW  XUMUH.
Knaccudukanuss BemecTs M MPOLECCOB € TOYKH 3PEHUS
OKHUCJIEHUS-BOCCTaHOBNeHUS. CocTaBleHHE YpaBHEHUI peakuui ¢
MOMOUIBI0  METOoJa  ANEeKTpoHHOro Oamanca. OObsicHEHHE
3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMH U TOJIOKCHUS
XMUMHYECKOTO PAaBHOBECHS OT Pa3IUYHbIX (JaKTOPOB

XnuMu4eckui
IKCIEePUMEHT

Brimonnenue XHUMHYCCKOTI'O OKCIICpUMCHTA B IIOJIHOM
COOTBCTCTBHHU C  IIpaBUJIaMH 0€e30MacHOCTH. Ha6J'IIOI[eHI/Ie,
(1)I/IKCS.I_II/I5{ 1 OIMMCAHHNC PE3YJILTATOB IMTPOBCACHHOI'O SKCIICPUMCHTA

XumMuveckas
uHpopMmanus

[IpoBenenue CaMOCTOSITEJILHOT'O MIOUCKa XUMUYECKOH
UHPOpMALIMM €  KCIOJIb30BAaHMEM  PA3JIMUYHBIX HCTOYHHUKOB
(Hay4HO-TIOMYNSAPHBIX H3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  WuTepHera).  Mcmonb3oBaHHME  KOMIBIOTEPHBIX
TEXHOJOTUH A 00paGoTKM M Tepefaud  XUMHYECKOM
UH(OpPMALIMU U €€ MPEICTABJICHUS B pa3IMyHbIX hopMax

Pacuerni no
XUMHAYEeCKUM
popmysram U
YPABHECHUAM

YcraHoBKa 3aBUCHUMOCTH MCKIAY KauyeCTBEHHOM u
KOHH‘-ICCTBGHHOIZCTOPOHE[MPI XUMHUYECKUX OOBEKTOB U mponeccoB.
Pemenne PAaCUYCTHBIX 3aJa4 IO XUMHUUYCCKUM (I)OpMy.HaM nu
YPaBHCHUSM.
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IIpopuasuoe
npogecCHOHANBLHO
3HAaYUMoOe
cojiep:kaHue

u

OObsicHEeHHE XMMUYECKHUX SIBJICHUH, MPOUCXOIAIIUX B IPUPOJE,
OBITY ¥ Ha IPOM3BO/ICTBE.

OmnpeneneHre  BO3MOXKHOCTEH  MPOTEKaHWS  XHUMHYECKHX
NPEBpAIEHUH B PA3TUYHBIX YCIOBHSIX.

CobintoieHue npaBuil 3KOJIOTMYECKM TI'PAMOTHOIO IIOBEJIEHUS B
OKpYKalollel cpee.

OrneHka BIMSHUS XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpe/Ibl
Ha OpraHU3M YeJIOBEeKa U APYrHe KUBBIC OPraHU3MBI.
Cobnroenue mpaBuil 0e30MacHOrO OOpamieHus: ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.
[ToaroToBka pacTBOpPOB 33JaHHOM KOHLIEHTpAallMd B OBITY M Ha
IIPOM3BOJICTBE.

Kputnueckast onieHka JOCTOBEPHOCTH XUMUYECKOH MH(pOpMaIm,
IIOCTYIAOIIEH U3 Pa3HbIX HCTOYHUKOB
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9. YYEBHO-METOJANWYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHE

Ob6opynoBanue yueOHOro kabmHera:

Kopniyc 8, nutrep A, xabuner Ne 412 XxuMuu Jjisi MPOBEJICHUS MPAKTUYECKUX U
JEKIIMOHHBIX 3aHATHH, TPYIIIOBBIX U WHIWBUIYAIBHBIX KOHCYJIbTAIIUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTaIlNN :

26 1mocaJ04YHbIX MECT;

S=60,8 m2;

KOMIUIEKT yueOHOH MeOenu;

KOMIUICKT y4eOHO-HATJISTHBIX TIOCOOMIA;

Komnsrorep ¢.6. <Socket775>Asus mouut. 19 ACER Ilpoekrop Epson EB-X62,
TV Supra STV-LC40T871FL,

WutepaktuBHas gocka Hitachi Joctyn B cets MHTEpHET.

Kopnycl0, nurep E, naGoparopus HWHPOPMAIMOHHBIX  TEXHOJOTHHA B
npodeccronanbHoi nearenbHocTH Ne 304 1t mpoOBENEHUS CaMOCTOSATEIBHOM
paboThl (KOMITBIOTEPHBIN KJIacC):

30 mocaI0YHBIX MECT;

S=170 Mm%

Hoytoyk Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb;
Kommsiorep B cbope: mporeccop IntelS1150 CeleronG1840;mouutop 18.5 View-
Sonic;

Okpan Ha Tpernore MW200*200;

Ckanep MUSTEK maHIeTHBINH,

Buneonpoexrop NECNP40 DLP.
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10. PEKOMEHAYEMAS JIUTEPATYPA
OCHOBHBIE HCTOYHUKHU:
1. I'abpuensa O.C., Octpoymos U.I'. Xumus qis npodeccuii u

CHEIMATBbHOCTEH TEXHUYECKOTO MPO(HIIs: YUSOHUK IS CTY/. YIPEKACHUN CPe/.
[Ipo¢. obpazoanus. — M., 2014.

I[OHOJIHI/ITGJIBHBIC HCTOYHUKU.

1. I'abpuensu O.C., Octpoymos W.I'., Octpoymosa E.E. u ap. Xumus nmns
npodeccuii U creuaTbHOCTEN €CTeCTBEHHO-HAYYHOTO PO uIIs: YIeOHUK TS
CTYH. Y4pexaeHuii cpea. npod. obpasosaHua. — M., 2014.

2. T'abpuensu O.C., OctpoymoB WN.I'. Xumus nna npodeccuit U creruaibHOCTEH
COITMATbHO-DKOHOMUYECKOTO W TyYMaHHUTApHOTO Tpoduieil: y4eOHWK s CTY/I.
yupexaeHui cpel. mpod. odpazoanus. — M., 2014.

3. I'abpuensu O.C., OctpoymoB N.I'., CnaakoB C.A., lopodeea H.M.IIpakTrkym:
yue0. mocodue At CTy. yupexaeHu cpe. mpod. oopazoanus. — M., 2014.

4. Tabpuensa O.C., JIsicoBa I'.I'. Xumusa. TecTsl, 3amaun u ynpaxHeHus: y4eoO.
nocoOue IJis CTyA. yupexaeHui cpe. npod. oopazoanus. — M., 2014.

5. Epoxun IO.M., KoBaneBa W.b. Xumus nns mpodeccuit U cnenuanbHOCTEN
TEXHHYECKOTO W E€CTECTBEHHO-HAyyHOro mpoduieil: y4eOHMK I CTYI.
yapexaeHui cpes. mpod. oobpasoanus. —M., 2014.

6. Epoxun .M. Xwumusa: 3amaun u ympaxHeHHs: ydeb.mocobue s
CTY.YUIpEKICHUH cpea. mpod. oopa3zoBanus. — M., 2014.

7. Epoxun FO.M.COOpHHUK TECTOBBIX 3aJaHUN IO XUMHH: ydeO. IMmocooue s
CTY.YUIpEKJICHUH cpea. mpod. oopa3zoBanus. — M., 2014.

HNuTepHeT-pecypcesbl:

www.pvg.mk.ru (omumnuana «l[lokopu BopoObeBbI TOphI»).

www.hemi.wallst.ru (O6pa3oBaTenbHbIN CAaUT AJIST ITKOJTBHUKOB «XUMUS ).
www.alhimikov.net (O6pa3oBatenbHbIid CAUT AJI MIKOJIBHUKOB)

www.chem.msu.su (OnexkTpoHHas OMOIMOTEKA 110 XUMHH ).
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www.enauki.ru (MHTepHeT-u31aHue il yuutene « EcTecTBEeHHbIE HAYKHY).
www.1september.ru (Meroanueckas razera «llepBoe ceHTAOps»).
www.hvsh.ru (kypHan «Xumus B IIKOJIEY).

www.hij.ru (kypHas «XUMHUS U KU3HBY).
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