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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oOGmieoOpa3zoBaTeIbHON YI€OHON AMCIHUIUIMHBI « XUMHS MPEIHA3HAYCHA
JUIsT M3y4YeHUsT XUMUM B TpodeccHuoHaNbHBIX oOpazoBaTenbHbiX opranuzanusx CIIO,
peanu3yronmx 00pa3oBaTeNbHYIO0 MporpaMmy cpefaHero ooOiero oOpa3oBaHus B Mpejenax
OCBOCHHSI OCHOBHOH mpodeccnoHanpbHOW obOpaszoBarenbHoil mporpammbl CITO (OITOIT
CIIO) Ha 0a3e OCHOBHOTO OO0IIEro 0Opa3oBaHMs NPU TOATOTOBKE KBATHU(PHIIMPOBAHHBIX
pabouux, CIy>Kalmx.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii @OI'OC cpeanero oo61iero
00pa3oBaHMsl, MPEABSIBISIEMBIX K CTPYKTYpE, COJEpPKAHHI0 M pe3yJbTaTaM OCBOCHHS
y4eOHOW TUCIUIUIMHBI «XUMHS», B COOTBETCTBHH C PeKOMEHIarus MU MO OpraHu3aluu
NOJIy4YEHHUs] CpeAHero oOluiero oOpa3oBaHMs B HpeleNIax OCBOCHHS 0OOpa3oBaTElbHBIX
porpamMm CpelHero npoecCuOHANBHOrO 00pa3oBaHusi Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHMsl ¢ ydyeToM TpeOoBaHUIl (enepabHBIX TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX
CTaHIapTOB U IMOJy4aeMOl Npo(ecCHH WM CIEUUATbHOCTH CPEIHET0 MPOPECCHOHAIBHOIO
oOpasoBanus (muchbMO JlemapTaMeHTa TroCyIapCTBEHHOW IMOJUTHUKUA B cepe MOArOTOBKH
pabounx kaapoB u JAT1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

Pabouas yueOHas mporpaMma No JUCHUIUIMHE «XUMHUS» pa3padoTaHa Ha OCHOBE
®denepanbHbIX rocyaapcTBeHHbIX ctannapToB (PI'OC) u nmpumepHOil mporpamMmbl yueOHOM
JTUCHUTUIMHBL «XUMHS» a1 Tpodeccrii MOATOTOBKH KBaTU(UIIMPOBAHHBIX paboOYux u
cryxkammx (2015 r.). ABroper: O.C. 'abpuensH, KaHIuaarT mnemarormdeckux Hayk; W.I.
OcTpoyMoB, mpodeccop, JOKTOP XUMUUYECKHX HaYK.

CopneprxaHue mporpaMMbl « XMMHUs» HAlIPaBJIEHO HA JOCTH)KEHUE CIIETYIOIINX LIETIeH:

* (opmupoBaHre y OOyYarOUIMXCSl YMEHHUS OLEHHUBAaTh 3HAYUMOCTH XHMHYECKOIO
3HaHUS JJI1 KaXKI0TO YeJI0OBEKa;

* popMupOBaHUE y O0yUAIOLIUXCS LIETIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMUHU
B CO3/JaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA; YMEHUS OOBSICHATH
OOBEKTHl M TIPOIIECCHl OKPYXKAIOIIEH JEeHCTBUTETLHOCTH. TPUPOJHOM, COIMAIBLHOM,
KYJbTYPHOU, TEXHUYECKOM CPEe/Ibl, UCIIONb3YsI 111 ATOTO XUMUYECKHUE 3HAHUS,
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* pa3BUTHE Yy OOYyYaIOIMUXCS YMEHUW pa3nuuaTh (aKThl U OICHKH, CPaBHUBATH
OIIEHOYHBIC BBIBOJIbI, BUJIETh WX CBA3b C KPHUTEPUSIMH OIICHOK M CBSI3b KPUTEPHUEB C
OTpeIeIEHHOW CHUCTEMOW LIEHHOCTEH, (OpMyIUpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO
TTO3HIINIO;

* puoOpeTeHne O0yJarOIIMMHUCS OIBITa PA3HOOOpPA3HOW JESITEIHHOCTH, MMO3HAHUS H
CaMOIIO3HAHUS; KJIFOYEBBIX HABBIKOB, UMCIOIIUX YHHUBEPCAIBHOE 3HAUEHHUE IS PA3THMYHBIX
BUJIOB JCATCIIBHOCTH (HABBIKOB PEICHUS MPOOJICM, MPUHATHS PEIICHUH, MOMCKA, aHaIu3a U
0o0paboTkn  wmH(pOpMAIMK, KOMMYHHUKATUBHBIX  HABBIKOB, HAaBBIKOB  HM3MEPECHH,
COTPYJIHUYECTBA, 0€30MaCHOTO OOPAIIICHHS C BEIIECTBAMHU B IIOBCETHEBHOMN KU3HM).

B nporpammy BKITIOUEHO cojeprkaHue, HallpaBiIeHHOE Ha (DOPMUPOBAHKE Y CTYIACHTOB
KOMIIETCHIINH, HeoOXomuMbIX i KadecTBeHHOro ocBoeHus OIIOII CIIO na 6ase
OCHOBHOTO 0OIIEro oO0pa3oBaHHWs C TIOJIYYEHHEM CpPEJHEero ooOmero oOpa3oBaHuUs,

IPOrpamMMbl MOATOTOBKY KBATM(PUIUPOBAHHBIX padouunx, ciayxamux (IITIKPC).



OBIIAS XAPAKTEPUCTUKA YUYEBHOM JJUCHUNIJIAHBI «XUMMS»

Xumusi — 3TO Hayka O BEHIECTBaX, HUX COCTABE U CTPOCHUM, CBOMCTBaxX u
MIPEBPALLEHUAX, 3HAYEHNH XUMUYECKUX BEIIECTB, MATEPUAJIOB U MPOLIECCOB B MPAKTUUYECKOM
NEeSATEIbHOCTH YEI0BEKa.

Conepxanue o011eo0pa3oBaTeIbHON YU4€OHOM TUCHUIUIMHBI « XUMUS» HAMPaBICHO Ha
YCBOCHHE OOYYAIOMIMMUCS OCHOBHBIX MOHSTHI, 3aKOHOB W TEOPHM XHUMHH; OBJIAJICHUE
YMEHUSIMA HAOJIOJaTh XHUMHUYECKUE SIBJICHUS, IPOBOJUTH XWMHUUYECKUH OSKCICPUMEHT,
MIPOU3BOJINTH PACUYETHl HA OCHOBE XUMHUUYECKUX (POPMYIT BEIIESCTB U YPABHCHHH XUMUYECKUX
peaKiuu.

B mpouecce uszydeHuss XuMuu y oOOydYarouIuxcs pa3BUBAIOTCA IO3HABATEIbHBIC
UHTEPEChl U UWHTEJUICKTyaJlbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSATEIbHOM
NpUOOPETEHHUS] 3HAHUN 10 XHMHUU B COOTBETCTBUM C BO3HHUKAIOIIMMH >KU3HEHHBIMU
npoOseMamMu, BOCIHUTHIBACTCS OEPEKHOE OTHOUIEHUS K MPUPOJE, MOHMMAHUE 370pPOBOTO
00paza XKU3HU, HEOOXOJUMOCTH MPEAYIPEKICHUS SBJICHUM, HAHOCSIIUX Bpel 30POBbIO U
OKpYXaroUIen cpere.

OHU OcCBaWBalOT NPHUEMbI TPAMOTHOTO, OE30MACHOTO HCIOIB30BAHUA XUMHUYECKUX
BEILIECTB U MaTE€PUAJIOB, MPUMEHSIEMBIX B OBITY, CETLCKOM XO35IUCTBE U Ha MPOU3BOCTBE.

Peanuzanusi neTyKTUBHOTO MOAXOAA K M3YYEHUIO XUMHUHU CIOCOOCTBYET Pa3BUTHIO
TaKMX JIOTMYECKUX OIepaluii MBIIIJICHUS,, Kak aHaiu3 U CUHTEe3, 0000IIeHne u
KOHKPETHU3aIlUsl, CPABHEHHUE U aHAJIOTHSI, CUCTeMAaTH3allusl ¥ Kiaccuukamus u ap.

B mpomecce u3ydeHus XUMHM  BaXHO  (GOpMHpPOBaTH  MHOOPMAIIMOHHYIO
KOMIETEHTHOCTh oOydatomuxcs. [lodToMy mpu opraHu3alid CamMOCTOSITEIBLHOM paldOThI
HEO0OXOJIMMO aKIEHTUPOBATh BHUMAHUE O0YYAIOIIMXCs HA MOMCKE MHPOPMAIIHU B CPEJICTBAX
maccMmenua, HMuTepHere, y4eOHOW U CIENUATBLHOM JIMTEpaType C COOTBETCTBYIOIIUM
0(OpMJICHUEM U TIPEJICTABIIEHUEM PE3YJILTATOB.

Nzydyenue o001meoOpa3oBaTebHON yueOHOW MUCIMIUIMHBI «XHUMUS» 3aBepIIacTcs
MOABE/ICHUEM UTOTOB B (hOpMe dK3aMEHa B paMKax MPOMEXKYTOYHOM aTTeCTalluu CTYJICHTOB
B mporecce ocBoeHust OIIOII CIIO ¢ mnosydeHueM cpeaHero oOiiero o0pa3oBaHUS

(ITTIKPC).



MECTO YUYEBHOM JUCHUIIJIMHBI B YYUEBHOM ILIAHE

VYueOHas TUCIUIUIMHA « XUMHS» U3YdaeTCsl B 00111e00pa30BaTeIbHOM ITUKIIE YIEOHOTO
OIIOIT CIIO Ha 6a3ze OCHOBHOTO OOIIEro OOpa3oBaHUs C IMOJTYYEHHEM CPEIHEro OOIIEero

obpazoanms (ITTIKPC).

MecTo yueOHON AUCIUTUTHHBI « XUMUSD» — 0a30BbIi yUeOHBIN TpeIMeET.

PE3YJbTATHI OCBOEHUS YYEFHOM JUCIIUTLIMHBI

OcBoeHue cojiepkaHusl yueOHOU TUCHUIUIMHBI « XUMUSD», 00€CTIEUMBACT JOCTHXKCHUE
CTyIEHTaMU CIIEAYIOLIUX PE3YIbTATOB:

* IUYHOCHIHbBIX .

— YyBCTBO TOPJOCTHU M YBAXKEHUS K HMCTOPUM M JIOCTHXKEHHUSIM OTEYECTBEHHOMU
XUMHUYECKON HAYKH; XUMUUYECKH TPAaMOTHOE TTOBEACHHUE B MPO(HECCHOHATBLHOM A TEIbHOCTH
U B OBITY MpU 0OpaIieHUH C XUMUYECKUMHU BEIIECTBAMH, MaTepraIaMu U MpPOoIeCcCaMu;

— TOTOBHOCTh K TPOJOJIKEHUIO OO0pa3oBaHUSI M TIOBBIICHUS KBaTU(UKAIIMU B
n30paHHON MPOo(ecCHOHATBLHOMN AEATEIbHOCTU U 0OBEKTUBHOE OCO3HAHUE POJIU XUMHUUYECKUX
KOMIIETCHIIUI B DTOM,;

— YMEHHUE WCIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHOM XUMHUYECKOM HayKd WU
XUMHUUYECKUX TEXHOJOTHM JJIS MOBBIMICHUS COOCTBEHHOIO MHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM TIPO(deCcCUOHATBLHOM IEATETLHOCTH;

* MemanpeoMemHpix:

— MCTOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEIBHOMN AESATEIbHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX omepaiuil (MocTaHOBKHU 3adauu, GOpMYyJIUPOBaHUS THUIOTE3, aHAIU3a U
CHHTE3a, CpaBHEHUS, 00O0OIIECHMS, CUCTEeMAaTH3alllK, BBISBJICHUS MPUUYUHHO-CIIEICTBECHHBIX
CBSI3€H, TIOWCKA aHAJIOTOB, ()OPMYJITMPOBAHUS BHIBOJIOB) JIJIsI PEIICHHS TIOCTABICHHON 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METOJOB MO3HAaHUs (HAOJIOMCHUSA, HAYYHOTO SKCIEPUMEHTA) IS
U3YYCHUS PA3IMYHBIX CTOPOH XUMHUUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMA BO3HHUKAET

HEO0OXOJIMMOCTh CTAJIKUBATHCS B MPodeCcCUOHAIBHOU cepe;



— HCIIOJIb30BAHUE PA3IUYHBIX UCTOYHUKOB JIJISl TOMyYEHUS] XUMHYECKON HHPOpMAIIHH,
YMEHHUE OLEHUTh €€ JOCTOBEPHOCTh JUIsl JOCTWIKEHHS XOpPOILIMX pe3yJbTaTOB B
npodeccuoHanbHOU cdepe;

* NPEOMEMHbIX .

— c(hOpMUPOBAHHOCTH TIPEACTABICHUA O MECTE XHMHUH B COBPEMEHHON HAyIHOU
KapTHHE MHUpA; MOHUMAHUE POJM XMUMHU B (POPMHUPOBAHUM Kpyro3opa U (yHKIIMOHATHHON
IPAMOTHOCTH Y€JIOBEKA JJI PEUICHUS MPAKTUUYECKUX 33/1a4,;

— BJIAJICHUE OCHOBOIOJIAraloIMMU XUMUYECKUMU OHATUSIMU, TEOPUSAMU, 3aKOHAMH
U 3aKOHOMEPHOCTSIMH;, YBEPEHHOE IIOJb30BAHUE XUMHUYECKON TEPMUHOJOTHMEH W
CHUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMHU METOJaMU HAYYHOT'O TIO3HAHHUS, UCII0JIb3YEMbIMU B XUMHUH
HAOJIIOJICHUEM, OINMCAHUEM, W3MEPEHUEM, SKCIEPUMEHTOM; YMEHue o0padaTbiBaTh,
OOBACHATH PE3YNbTAThl MPOBEAEHHBIX OIBITOB M JENaTh BBIBOJABI, T'OTOBHOCTb U
CIIOCOOHOCTB MMPUMEHATH METO/AbI IO3HAHUS TP PELICHUN PAKTUYECKUX 33/1a4,;

— c(opMHpPOBaHHOCTh YMEHHUSI [aBaTh KOJIMYECTBEHHbIC OIICHKH M IPOU3BOAMTH
pacyeTsl M0 XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM;

— BJAJICHUE TMpaBUJIAMHM TEXHHUKH O€30MaCHOCTH IPH MCIOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

— c(OpMHUPOBAHHOCTb COOCTBEHHOM MO3UIMM 1O OTHOUICHHIO K XMMHYECKOU

uH(pOpMaIH, TOTYy4aeMOM U3 Pa3HbIX UCTOUYHUKOB.



COJEPXAHUE YUYEBHOM JUCIUIIJHUHBI

Texununyeckud npodpujab NnpoPecCUHOHAJTBbHOIo o0Opa3oBaHuS

BBenenue

HaquLIG MCTOABI ITIO3HAHHWA BCIICCTB M XHMHYCCKUX ssBieHUM. Ponb OKCIICPUMCHTA H

TCOPHUH B XNMHUU. MO,Z[GJIHpOBaHI/Ie XUMHNYCCKHUX ITPOICCCOB. 3HaUueHUE XUMHUU IIpx OCBOCHHH

npodeccuil TEXHUUECKOro mpoduiis mpodeccuoHaIbHOro 00pa3oBaHuUs.

.JIaﬁopaToprle onbITh. 1.0mnmcanue BCHICCTBA MOJICKYJLIPHOTO M HCMOJCKYJIIIPHOIO

CTPOCHUSI.

2. MO,I[GJIHpOBaHI/Ie XAMHUYECKHX OOBEKTOB C IIOMOIIBIO

IUIOCKOCTHBIX U 00BEMHBIX MOJIEJIEH.

IMocae M3Y4YCHHS TEMBI CTYACHT JO0JI’KCH 3HATD.

1.
2.

TexHuKy 0€30MacHOCTH B KAOUHETE XUMHUU

MCTOI[BI IIO3HaHU B XUMHUHU

IMocae N3YyYCHUSA TEMbI CTYACHT A0JI’KCH YMETD:

1.

N o g bk DN

[TpaBmiibHO 00paIaThCs ¢ XUMUUYECKUMH BELIECTBAMU U 000PYJOBaHMEM, OKa3bIBATh
HEPBYIO MOMOLIb MOCTPAJABIIMM OT HEYMEJIOTO OOpaIleHHsI C BELIECTBaMU
MonenupoBaTh ¥ MPOTHO3UPOBATH XMMHUECKUE MPOLECCHI

[IpuMeHATh IPU U3yYEHUN XUMUH Pa3HbIe METO/bI TO3HAHUS

B okpyxkaromieit cpesie BeCTu cedst 3KOJOTUYECKHA TPAMOTHO

OueHuBath pe3ysbTaT CBOEH AEATENBHOCTH

BbIBIIATH TpoOEIBbI B 3HAHUSX U YMEHUSAX

[TocTaBuTh IEpEea COOOM HOBYIO 11ETTH



1. OBIIAS U HEOPTAHUYECKASA XUMUSA

1.1. OcHOBHBIC MIOHATHUSA M 3AKOHBI XUMHUHU

OcHoBHbIe NOHATHS XMMHUH. BemectBo. AtomM. Monekyna. XUMHYECKUH SJIEMEHT.
Aunotponus. IIpocTeie U ciokHBIE BeliecTBa. KaueCTBEHHBIN M KOJIMYECTBEHHBIM COCTAaB
BCIIECTB. XWUMHUYECKHE 3HaKU W (opmynbl. OTHOCUTENBHBIC ATOMHAs M MOJICKYJISIpHAs

Macchel. KoanuecTBo BCIICCTBA.

OcHoBHbIE 3aKOHbI XHMHH. 3aKOH COXpaHCHHUA MACChl BCHICCTB. 3aKOH IIOCTOSIHCTBA

COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYpPhI. 3aKOH ABOTaApO U CIEACTBUS UX HETO.

JdemoncTpanuu. Mojenu aToMOB XMMHUYECKUX 3J€MEHTOB. Mozaeln MOJIEKYJ IPOCTBIX U
CIOXHBIX BenlecTB (mapoctep:kHeBble U Crroapra—bpurneba). Kosiekmuss mpocTsix u

CJIOKHBIX BCIICCTB.

HpaKanecxoe 3aHsiTHe. lcronb30BaHHE 3aKOHA COXpaHCHHUA MACChbl BCIICCTB IIpU

HAaIMCaHUM YPaBHEHUN XUMHUYECKUX PEaKIUN
IIpakTuyeckoe 3ansaTe. OCHOBHBIE IOHATHUS XUMUU

CamocrositeibHass padora. [loHATHE O XUMHUYECKOM TEXHOJOTHUU, OUOTEXHOJOTHH H

HAaHOTCXHOJIOTHH
ITocae M3Y4YCHUSI TEMbI CTYACHT J10JI2K€H 3HATh.

1. OcHOBHBIE XMMHYECKHe TOHSITHSI. BCIICCTBO, MOJICKYJIa, aTOM, XHWMHYCCKUM
AJIEMEHT, XUMUYECKHUI 3HaK, XUMUYeCcKast popmyria
2. OCHOBHbBIE 3aKOHbI XMMHUM: 3aKOH COXPAHEHHUS MAaCChl BEIICCTB, 3aKOH ITOCTOSHCTBA

CoCTaBa BCIICCTB, 3aKOH ABoraz[po
IMocae U3YICHUSA TEMbI CTYJACHT I0/I’KCH YMETb:

1. Onpenensatb BAJIGHTHOCTh XUMUYECKHUX DJIEMEHTOB
2. llpuMeHATh 3aKOH  COXPAaHEHHUsS] MAacChl BEUIECTB MpPHU HAMKMCAHWU YpPaBHEHHM

XAMHYECKUX PEAKIIAMN
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3. OcyuiecTBIATh  CaMOCTOSITENBHBIM ~ TMOUCK  XMMHUYECKOW  uHboOpMamuum ¢
WCIIOJIb30BAaHUEM PA3JIMYHbIX HMCTOYHUKOB (CHPABOYHBIX, HAy4YHbIX M HAy4YHO-
NOMYJSIPHBIX ~ M3JaHWN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCITIOJI30BaTh KOMITBIOTEPHBIE TEXHOJIOTMH JJI1 00pabOTKH M NEpeladyd XUMUYECKON

uH(MOpMAIH U €€ MPEACTaBICHHS B pa3IMUHbIX (popmax.

1.2. llepuoanyeckuii 3akoH u lepnoauyeckas cucrema
xuMuuyeckux 3jeMeHToB .. MeHaesneeBa 4 CTpoeHHEe aTOMa

Ilepuoanuecknii 3axkon .M. MengeneeBa. Ortkpbitue J.MI. MenaeneeBbim

[Tepuonnueckoro 3akona. [lepuonnueckuii 3akoH B hopmynuposke JI.M1. Menneneera.

[lepymonuueckas Tabiuila XUMHYECKHMX  DJIEMEHTOB — Tpaduueckoe OoTOoOpakeHue
NEPHOAMYECKOTO 3akoHa. CTpyKTypa NCPHOJAMYSCKON TaONHIBI: Tepuoiabl (Majable |

OoJbIIIKE), TPYNIHI (TJIaBHAS U TOOOYHAs).

Crpoenne atoma u nepuoanyeckuii 3akon .M. MenjaeseeBa. AToM — CJI0XKHas 4acTHUIIA.
SAnpo (MpOTOHBI U HEUTPOHBI) M AIICKTPOHHAS 000JI0uKa. M30TOmBI. CTpOSHUE IIEKTPOHHBIX
000J10Y€K aTOMOB JJIEMEHTOB MaJbIX Mepruoa0B. OCOOCHHOCTH CTPOCHUS DIIEKTPOHHBIX
000JI0YEK aTOMOB 3JICMEHTOB OOJIBIIUX IMEPHOJOB (MEPEXOIHBIX 3JIeMeHTOB). IloHATHE 00
opourtansx. S-, p- u d-OpOutanu. DNEKTPOHHBIC KOH(QUTYpAIMKM aTOMOB XHMHYECKHX

9JICMCHTOB.

CoBpemeHHas GOpMyJIHPOBKA MEPUOTUUSCKOTO 3aKOHA. 3HAUCHHE MEPHUOAUMYECKOIO 3aKOHA
Y TIEPUOJUYECKON CUCTEMBbI XUMUYECKUX 31eMeHTOB .M. MenaeneeBa aJisi pa3BUTHSI HAYKHU

1 IOHUMAaHUS XUMUYECKOMN KapTUHBI MHpPA.

demoncTpanun. Paznuunbie ¢opmbl [lepuonnyueckoil cuCTeMbl XMMHUYECKUX 3JIEMEHTOB

.. Menneneena.
IIpakTHuyeckoe 3aHATHE. 3aI0JIHEHUE YHEPTETUUECKUX YpoBHEN y aTomoB |-IV neproios

CamocrositeibHass padora. lcnosb3oBaHWe pPaguOaKTUBHBIX H30TONOB B TEXHUYECKUX

Oeiaax
IMocae H3Y4YCHHUS TEMbI CTYACHT J0JI’K€H 3HATD.

1. Copemennyto hopmMyTupoBKy nepuoanydeckoro 3akona /.M. Menaeneesa
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2. CTpyKTypy NepUOAMYECKOM Tabmuiibl xumuaeckux snemenTo .M. Menneneena
3. Crtpoenue aToma

4. 3Hauyenue nepuoandeckoro 3akona JI.11. Menaeneesa 11 pa3BUTHS HAYKH

ITocsie n3y4yeHus1 TeMbI CTYEHT J0JIKEH YMETh:

1. O0bSACHATH (QU3NYECKUII CMBICT MOPSAKOBOIO HOMEpa XHUMHUYECKOTO DJIEMEHTA,
HOMEpA [IeproJ1a, HOMepa Ipynnsl B nepuoandeckon cucreme .M. Menneneesa

2. O0bsICHATH NPUYNHY W3MEHEHMsI CBOMCTB B OJHOM IMEpPUOJIE U B OIHOM IJIaBHOM
MOATPYIIIE AIEMEHTOB Iepuoandeckon cucremsl .M. Menneneesa

3. ®opMyJIHPOBATH 3aPOC Ha HOBYIO MH(OPMALIMIO O CTPOCHUU aTOMOB JIEMEHTOB

4. OcymecTBJIsITb  CaMOCTOSITEJIBHBIM ~ MOMCK  XUMHYECKOM  HMHQOpMaluu  C
UCIIOJIb30BAaHUEM PA3JIMYHbIX HCTOYHUKOB (CIPaBOYHBIX, HAYYHBIX W HAay4HO-
HONYJISPHBIX ~M3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCITI0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMH JJI1 00pabOTKH M NEepeavyd XUMUYECKON

MH(pOpMAIK U €€ MPEACTaBICHHS B pa3IMYHbIX (popmax.

1.3. CTpoenmne BeuecTBa

HNonnas xummnueckasi cBsizb. KaTuoHsl, ux 00pa3oBaHue U3 aTOMOB B pe3ysbTaTe Ipolecca
OKHUCJIEHUSI. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJbTaTe MPOILIECCA BOCCTAHOBJICHUS.
HNoHHast cBs3b, KaK CBSI3b MEXAY KaTHOHAMM U AHUOHAMHU 32 CYET DBJIEKTPOCTATUYECKOIrO
npuTskeHus. oHHbIEe KpucTauinueckue pemieTku. CBONCTBA BEIIECTB C MOHHBIM THUIIOM

KPUCTAJUINYECKOW PELIETKH.

KoBajienTHasi xuMu4yeckasi CBf3b. MexaHu3M o0Opa3oBaHUs KOBAJICHTHOM CBSI3U
(oOMeHHBIN ¥ TOHOPHO-AKIENTOPHBIHN). DINEKTPOOTPHUIIATEIBHOCTh. KOBaleHTHBIC MOJIIpHAS
U HenoJisipHas CBA3UM. MOJEKYJIsIpHbIE M aTOMHbIE KpHCTauinyeckue pemietku. CBoWCTBa

BCUICCTB C MOJICKYJIAPHBIMH 1 ATOMHBIMHA KPUCTAJNIMYCCKUMHA PCHICTKAMMH.

Meranandeckasi cBsi3b. MeTaminyeckas KpUCTAINIMYCCKass PCHICTKA WM MCTAJIJINYCCKasd

XUMHUYECKas CBA3b. OU3NUYECKHUE CBOMCTBA METAIIOB.

ArperaTHLIe COCTOAAHMA BeEIIECTB H BOJAOpOoAHAA CBHA3bD. TBepI[OG, KHNIKOC H
ra3006pa3Hoe COCTOAHUA BCIICCTB. Hepexoz[ BCIICCTBA U3 OAHOI'O arp€raTHOro COCTOAHUSA B

npyroe. BogopoaHnast CBs3b.
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Yucrtbie BemecrBa U cMecu. IloHsaTue o cMmecu BeuiecTB. I'oMOreHHbIE M reTCpoOrcHHbIC

CMCCH.

JAucnepcubie cucrembl. Ilonarne o aucnepcHo cucreMe. JlucmepcHas ¢aza wu
nucnepcuonHast cpena. Knaccudukauuss nucnepcHbix cuctem. lloHsSTHE O KOJTOMAHBIX

CHUCTCMAX.

JdemoncTrpanuu. Mogenp KpUCTAUIMYECKOW PEIIETKM XJIOpuaa Hatpuda. Mojgenu
KPUCTAJUIMYECKUX PEHIeTOK anmasza, rpadgura. OOpas3ipl pa3iMyHbIX JUCIEPCHBIX CUCTEM:
IMYIBbCUN, CYyCIEeH3uM, a’po3zosiedd, renmed u 3oneld. Koarymsmus. Cunepesuc. Dddext

Tuanans.

JlabopaTtopHble omnbIThl. [IpuroromieHue cycneH3uu KapOoHaTa Kajlbliid B BOJIE.
[TonmydyeHnne 3MyiabCMHM MOTOPHOTO Macia. O3HAaKOMIIEHHE CO CBOMCTBaMHU JUCHEPCHBIX

CHCTCM.

JlabopaTropnasi padora. UM3rotoBineHne MOJEIEN BEUIECTB H OMNPEIACICHHE BHUIOB

XUMHUUYECKOU CBSA3U B HUX
CamocrosiTtenbHas padora. Kuakue KpucTaisl
IHocsie u3yuyeHHUs: TeMbI CTYJEHT J0JIZKEH 3HATD!

1. Buabl XUMHYECKOI CBSI3U
2. MexaHu3m 00pa3oBaHusl KOBAJICHTHOW W MOHHOM CBsI3ei

3. Xumuueckoe nousitue JlucnepcHas cucrema
IHocJie u3yuyeHust TeMbl CTYA€HT JOJIKE€H YMETh:

1. Onpenensatb BUJIbI XUMUYECKON CBS3U B BELIECTBAX

2. IlpuBoauTH MpUMEPHI PA3NTUYHBIX JAUCIIEPCHBIX CUCTEM U OOBSCHATH UX 3HAUCHHE B
IIPUPOJE U KU3HU YETIOBEKa

3. OcymiecTBIATh  CaMOCTOSITENBHBI  TMOWUCK  XHMHYECKOW  uHpOpManuu  C
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (COPaBOYHBIX, HAy4YHBIX M HAy4HO-
NONYJISIPHBIX ~ M3JaHWN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCITIOJIb30BaTh KOMITHIOTEPHBIC TEXHOJIOTHH JJII 00pabOTKM M TIEepeadyn XUMUYECKON

uH(MOPMAITH U €€ TIPEACTABICHHS B Pa3IMUHbBIX (PopMax.
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1.4. Bona. PacTBopbl. DJIeKTPOJUTHYECKAS] JUCCOIHAIIASA

Bona. PacrBopbl. PacrBopenme. Boxa kak pactBoputenb. PacTBOPHUMOCTH BENIECTB.
HacellieHHbIE, HEHACBIIEHHBIE, MEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH

ra3oB, KUJIKOCTEH U TBEPABIX BEIIECTB OT PA3IUIHBIX (PaKTOPOB.
MaccoBast 10J11 paCTBOPEHHOI'O BEILIECTBA.

3J'IeKTp OJIMTHYECCKadA AHCCOMAIINA. QHGKTPOJII/ITI)I u HCOJICKTPOJINTLI.
QJIGKTpOJII/ITI/I‘ICCKa}I Aucconuanms. MexaHu3MbI SHGKTpOJIHTI/I"IeCKOﬁ Jucconuanuv AJsl
BCIICCTB C pPa3jIMYHbIMU THIIAMH XUMHUecKoM cBsa3u. CTerneHb BHGKTpOJII/ITH‘ICCKOﬁ
AUuCcConralmnu. CunpHple ®  claOble QJICKTPOJIUTEI. OCHOBHBIC  TTIOJIOKECHUS TCOPHUHA

3J'ICKTpOJIHTPI‘—I€CKOI>i Jucconuanuu. KI/ICJ'IOTBI, OCHOBAHHA U COJIM KAaK SJICKTPOJINTHI.

)_IeMOHCTpaIII/II/I. PaCTBopI/IMOCTB BCIICCTB B BOJAC. O6pa3IlI>I KpUCTAJIOTUAPATOB.

HcnpiTanre pacTBOPOB AIEKTPOIUTOB U HEJIEKTPOJIMTOB HA MPEIMET JUCCOLHUAINH.
JlabopaTtopnasi paGora Ne 2. [IpuroroBieHue pacTBOPOB 33JJaHHON KOHIICHTPALIUU
IIpakTuyeckoe 3ansitue. PactBopel. Teopus 3MEKTPOIMTHUECKON TUCCOIAALINT
IIpakTHuyeckoe 3ansTHe. Peakiiyy HOHHOTO OOMeHa

IpakTuyeckoe 3ansaTue. [ uaponns conen

CamocrositeqnbHas padora. [[pumeHeHne BOAbI B TEXHUYECKUX LETSAX

IHocJie u3yyeHust TeMbl CTYA€HT JOJI2K€H 3HATD!

1. XuMuuyeckue  TNOHATHA. AJEKTPOIUTUYECKAsT ~ JUCCOIMALIUSI,  DJIEKTPOJIUT,
HEDJIEKTPOJIUT, HOHBI, KATHOHBI

2. OCHOBHBIE MTOJIOKEHUS TCOpHUU 3J'I€KTpOJ'IPITPI‘1€CKOﬁ Jucconuanuun
ITocae HU3YyYCHHUS TEMDBI CTYACHT A0JI7KEH YMETD:

1. CocraBnsaTh ypaBHCHHS TUCCOIUAIIUN KHUCIIOT, COJICH 1 OCHOBAHHIMA
2. Ilucarp peakiuu HOHHOTO OOMEHa

3. CucremMaTu3upoBaTh, OLICHUBATH U AHAJIM3UPOBATH MOJYYCHHYIO HHPOPMALIKIO
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4. OCymecTBISITh  CAMOCTOSTENBbHBI  TOWCK  XMMHYECKoW  uHpopMamuum ¢
WCIIOJIb30BAaHUEM PA3JIMYHbIX HMCTOYHUKOB (CHPABOYHBIX, HAy4YHbIX M HAy4YHO-
NOMYJIAPHBIX ~W3JAaHWH, KOMITBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB MHTepHera);
MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH ISl 00pabOTKU U Mepeadyd XUMUYECKON

uH(MOpMAIH U €€ MPEACTaBICHHS B pa3IMUHbIX (popmax.

1.5. Kimaccudukanusi HeOpraHmyeckux coelMHeHHii M X CBOMCTBA

KucsoTbl U ux cBoiicTBa. KUCIOTBI Kak 37EKTPONUTHI, X KIacCU(UKAIMS M0 Pa3TUIHBIM
IIpU3HaKaM. XHMHYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPUU DIIEKTPOJIUTUYECKON
muccouuanui. OcoOEHHOCTH B3aMMOJICHCTBUSL KOHILIEHTPUPOBAHHOW CEPHOW M Aa30THOU

KHUCJIOT ¢ MeTaiiaMd. OCHOBHBIE CIIOCOOBI MOJTYYEHUST KUCJIOTHI.

OcHoBaHusi M uX cBoiictBa. OCHOBAaHMS Kak D3JEKTPOJIMTHI, HUX KIaccuukanmus Mo
pa3IMUHBIM  IpPU3HAKaM. XHMMHMYECKME CBOWMCTBA OCHOBAaHMM B CBETE€ TEOpUHU
IEKTPOJIMTUYECKON Juccouranuu. Pas3iokeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM.

OcHOBHBIE cTTIOCOOBI NOMYYEHUSI OCHOBAaHUM.

Comn m unx cpoiicrBa. Comu kak 31ekTpoiuTsl. Coyln CpelHue, KHUCIBIE U OCHOBHBIE.
XHWMHUYECKH CBOMCTBA COJIEH B CBETE€ TEOPUU BJIEKTPOJIUTUYECKON nuccoruanuu. CrnocoObl

MOJIy4YE€HUS COJIEU.
['maponns conen.

Oxcuabpl n ux cpoiictBa. CoseoOpa3zyomue 1 HecojeoOpasyromue okcuabl. OCHOBHBIE,
amM(pOTEpHbIC U KUCIOTHBIE OKCU/IbI. 3aBUCUMOCTh XapaKTepa OKCHUJIa OT CTETICHU OKHCIICHUS

00pa3yroero ero Meramuia. XUMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcumoB.

JdemoncTpanuu. B3auMmoneicTBue a30THOM W KOHLEHTPUPOBAHHOW CEPHOM KHCIOT C
mertauiamu. ['openue dochopa u pacTBopeHue mpoaykTa ropeHusi B Boje. [lonydenue u

cBOMCTBa aM(POTEPHOTO TUAPOKCUIA.

JlaGopaTopHble onbIThI. VcnbiTaHWEe PacTBOPOB KUCJIOT MHAUWKaTOpamu. B3aumojericTBue
METAJUIOB C KHCIOTaMHU. B3auMonencTBue KUCIOT ¢ OKCUAAMH METAIUIOB. B3anmonencreue

KHCJIOT C OCHOBAaHUsSIMU. BSaHMOHCﬁCTBHe KHCJIOT C COJIIMHU.
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HcnbiTanue pacTBOPOB IIEJIOYEN WHIAMKATOpaMU. B3auMomeHCTBHE IIEIOYEH C COJSIMMU.

PasnoxxeHue HepacTBOPUMBIX OCHOBAaHUM.

BzaumonerictBrue coner ¢ Metaluiamu. B3aumonencTBue cosier Apyr ¢ apyroM. ['mapomnus

COJIEW PA3IMYHOTO THIIA.
IIpakTHyeckoe 3ansiTue. ['eHeTHUYECKAs CBS3b MEXK/Y KJIACCAMH HEOPTAHMUYECKHUX BEIIECTB

CamocrosiTenbHast padora. Mcnosib30BaHUE CEPHOM KUCIOTHI B MPOMBINIIEHHOCTH. Enkue

ICJI049n, UX UCIIOJIb30BAHUC B ITPOMBIINIJICHHOCTH
IMocae M3Y4YCHHS TEMBbI CTYACHT J0JI’KCH 3HATD.

1. XuMuvecKkue MNOHATHSA: OKCHUJbI, OCHOBAHUS, KHUCIOTBI, COJU, THUIPOJIU3 COJIEH,
HWHIUKATOPbI

2. Knmaccudukanmro n XUMAYECKHE CBOMCTBA OKCHJIOB, OCHOBAHUM, KHCIIOT M COJICH
ITocJie u3yuyeHusi TeMbl CTYA€HT J0JIK€H YMETh:

1. Cobnronath npaBuiia TEXHUKU OE€30MACHOCTU NPH padoTe ¢ KUCIOTAMH, HIEI0YaMU U
STOBUTBIMU BEIIECTBaMU B J1a0OpaTOPUH, B OBITY, HAa IPOU3BOJCTBE

2. OmpenensTh MPUHAMAICKHOCTh BEIIECTB K Pa3IWYHBIM KJaccaM HEOPTaHUYECKUX
COEeTUHEHU

3. OcymiecTBIATh  CaMOCTOSITENBHBIM  TMOUCK ~ XMMHUYECKOW  WHPOpMAluu ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX M Hay4HO-
NONYJISIPHBIX ~ M3JaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU N7 00pabOTKU M TMepenadyu XUMHUECKOM

uH(MOpMAINH U €€ NPEACTABICHHS B pa3IMUHbIX (popmax.

1.6. XuMunueckue peakiun

Knaccndpuxkanusa xuMudeckux peakuuid. Peakiimm coeiuHeHus1, pa3ioKeHus, 3aMEIICHHUS,
obmena. Karanutuueckue peakuuu. O0paTtuMble U HeoOpaTHUMbIe peakiuu. ['oMoreHHbie U
TETEPOreHHbIE PEaKIUU. DK30TEPMHUYECKHE UM SHIOTEPMUYECKHE peakiuu. TeruioBoi

addexT XuMHUecKux peakuui. TepMoXuMU4YecKue ypaBHEHHUS.
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OKkucauTeIbHO-BOCCTAHOBUTE/IbLHBIE PC€aAKIUU. Crenenp oxuciienust. OKHCIUTENbL U
BOCCTAHOBJICHHE. BOCCTaHOBUTEIIL M OKHCIICHHE. MeTOIL OJICKTPOHHOT'O OamaHca JJIA

COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCJIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ.

Ckopocts xuMuyeckux peakuuii. [loHATHE O CKOpPOCTH XUMHUYECKHX PEaKLIHM.
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKHX PpEaKIHMid OT pa3iu4HbIX (DAKTOPOB: MPHUPOIBI
pearupyroumMx BEIIECTB, UX KOHUEHTPALMH, TEMIIEPATYPbl, TOBEPXHOCTH CONMPUKOCHOBEHUS

N HUCIIOJIB30BAHUA KATAJIU3aTOPOB.

OO0paTuMocTh XMMHU4YECKHUX peakuuii. O0paTuMble 1 HEOOPATUMBIE pEAKIIMU. XUMHUYECKOE

PaBHOBCCHUC U CITOCOOBI €T0 CMCIICHMUA.

Jemoncrpanuu. [Ipumepsl HeoOpaTUMBIX peakiuii, UAYIINX ¢ 00pa30BaHUEM OCajKa, ra3a

WJIY BOJIbI. 3aBUCUMOCTh CKOPOCTH PEAKLIMKU OT IPUPOJIbI PEATUPYIOIINX BEIIECTB.

.JIaﬁopaTopHLIe onbIThbl. Peakiusg 3aMelieHus MEIU KEJIC30M B pacTBOpE MCIAHOI'O

KYIIOpOcCa. PeaKHI/II/I, UAyImuc C 06p330BaHI/IeM ocCaJKa, ra3a MJir BOIHGI.

IIpakTuyeckoe 3anHsTHe. CKOPOCTh XMMHUYECKUX peakiuil. OOpaTUMOCTh XUMHUYECKUX

peaKLHil.

CamocrosiTesibHas padora. [IpakTnueckoe NpuMEHEHUE AIEKTPOIM3a. | abBaHOILIACTHKA.

["anbBanocTerus. PapuHupoBaHue BETHBIX METAJIIOB.
IHocsie u3yyeHuss TeMbl CTYACHT J0JIZKeH 3HATD!

1. Xumuyeckue TNOHATHS: XUMHUYECKas pEAKIMs, PEAKIUU COCAUHECHUS, PEaKIUU
pa3lIoKEHHUs, PEaKIMUd OOMEHa, PEaKlUMU 3aMEIICHHs, 0OpaTUMbIe M HEOOpaTUMbIC
peakiuu, TOMOTEHHbIE W  TETEPOreHHbIE  PEaKIMu, DK30TEPMHUECKUE U
SHIOTEPMHUYECKUE  PEaKIUH, KaTAIUTUYECKHE  PEAKLUU, OKHUCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMHU, KaTajlu3aTop, BOCCTAHOBUTEJb, OKUCIUTEIb, CTENEHb
OKHUCJICHUSI, XUMHYECKOE PABHOBECHE

2. IlpusnHaku knaccupuKamy XUMAYECKUX PEAKITUN

3. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOM pEaKIMK OT Pa3INIHbIX (PaKTOPOB

4. CriocoObl CMEIIEHUS XUMUIECKOTO PaBHOBECHS

ITocae M3Y4YeHMsI TEMbI CTYACHT J10JI2KEH 3HATh.
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1. IlpuMeHsTh 3aKOH COXpPaHEHUsS MAacChl BEIIECTB NPU HAMKUCAHUM ypaBHEHUM
XUMHYECKUX PEAKIIUM

2. YKa3bIBaTh TUIBI XUMUYECKON PEAKITUU

3. OCyIlIeCTBIATh  CAMOCTOSITEIBHBIM ~ TMOMCK  XMUMHUYECKOW  HMHGOpPMAIUU  C
UCIIOJb30BaHUEM PA3JIMYHBIX HCTOYHUKOB (CIPaBOYHBIX, HAy4YHBIX M HAy4HO-
NOMYJIIPHBIX ~U3JAaHUH, KOMITBIOTEPHBIX ©0a3 JJaHHBIX, pecypcoB HMHTepHeTa);
HCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHH Il 00pabOTKH U Mepenadyd XMMUYECKON

uHGOpPMAIUU U €€ TIPEJICTABICHUS B PA3IUYHBIX opMax.

1.7. MeTa/Ll1bl 1 HEMETAJLIBI

Metasibl. OcoOEGHHOCTH CTPOEHMsSI aTOMOB W KpUCTaUIoB. Du3nyeckue CBOHCTBA
MetauioB. Knaccupukanuss MeTayuioB MO pPa3iIMYHbIM MPU3HAKaM. XHMMHYECKHE CBOMCTBA

METAJIIOB. DJIEKTPOXUMUYECKUH Psii HANPSHKEHUN METAILIIOB.

O6HII/IC CITOCOOBI IMOJIY4YCHHUA MCTAJIJIOB. [lonsitue o MCTAJLIIYpIHH. CrutaBbl YCPHBIC U

OBCTHEIC.

Hemeramnbl. OcoOeHHOCTH CTpOeHUs aToMOB. Hemeramisl — mpoCThie BeIIECTRBA.
3aBUCMMOCTh CBOMCTB TaJIOTEHOB OT UX MNOJIOKeHUsT B Ilepuonnueckor cucreme.
OKHUCIIUTEIbHBIE U BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETALUIOB B 3aBUCHUMOCTH OT WX

IIOJIOKEHUS B PALY JIEKTPOOTPULIATEIIBHOCTH.

Hemoncrpanun. Komnekunusa wMeramioB. Kosuekuuss HemeraimoB. Komnekius CTeko.

Kosutekuus 4yryH u craisb.
JlabopaTtopnas padora Ne 3. [Tonydyenue, coOupanue u 0OHapyKEHHE ra30B.

JlaGopaTopnass pabdora Ne 4. Pemenue -SKCHEpPUMEHTAIbHBIX 3ajad MO KypCy

HCOPraHN4YCCKasd XUMMUA

CamocrositenbHass padora. CnocoObl 3alUThl METAUIOB OT KOppo3uu. IIpom3BoacTBO

Yyr'yHa U CTaJlu.
IHocsie u3yuyeHuss TeMbl CTYACHT J0JIZKeH 3HATD!

1. Crpoenue, pu3nuecKkue 1 XMMUYECKHUE CBOMCTBA METAJUIOB U HEMETAJIOB
2. Poiyib METAIIJIOB B COBPEMEHHON TEXHHUKE
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Iocae U3YICHHUSA TEMbI CTYJACHT I0/I’KCH YMETb:

1.

XapakTepu3oBaTh METAUIbl M HEMETAUIbl MO HMX TMOJIOKEHUIO B IMEPUOJINYECKOU
cucremMe xumudeckux snemMeHToB .M. MenneneeBa

[TpoBOANTH SKCHIEPUMEHT MO TOMYYEHHIO, COOMpaHuio U oOHapyxeHuto ra3oB O, Hy,
NH;

BBINOMHATE 3KCIEPUMEHT MO MOJYYCHHUIO U PACTIO3HABAHUIO BEILIECTB, OTHOCSIIIUXCS
K pa3HbIM KJIacCaM HEOPraHWYECKUX COCTUHEHUN

Hcnonb3oBaTh NpPUOOpPETEHHBIC 3HAHUS JUIS OIEHKH BIMSHUS ~XHMHUYECKOTO
3arps3HEHUS OKpYKAlolleW cpeapl Ha OpraHu3M 4YeJIOBeKa U JIPYTHE JKUBBIC
OpPTraHU3MBbI, OLICHKH Kau€CTBA MUTHEBOM BOJBI U OTACIBHBIX MUIIECBBIX MPOIYKTOB
OcCyIIeCTBISATh ~ CAaMOCTOSITCNIBHBIA ~ MOHUCK ~ XUMHYECKOM  mHbOpManum  C
WCIIOJB30BaHUEM PA3JIMYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYyYHBIX W HAY4YHO-
HOMYJIAPHBIX HW3JaHHHM, KOMIIBIOTEPHBIX 0a3 [OaHHBIX, pecypcoB HMHTepHETa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH ISl 00pabOTKH U IMepelaud XUMHYECKON

MH(pOpMAIK U €€ MPEACTABICHUS B pa3IMUHbIX (popMax.

2. OPTAHUYECKASA XUMUS

2.1 OcHOBHBbIE OHATUSI OPTAHNMYECKOI XMMUH

U TECOPpUS CTPOCHUA OPraHUICCKUX COC)]I/IHeHI/Iﬁ

IIpeamer oprannyeckod xuMuM. I[IpuponHble, HCKYCCTBEHHBIE M CHUHTETUYECKHE

OpPraHM4Ye€CKHC BCIICCTBA. CpaBHCHI/IC OpraHUYCCKUX BCIICCTB C HCOPIraHUICCKHUMMU.

BanentHocts. Xumuueckoe CTPOCHHEC KaK IIOPAJ0K COCAMHCHHUA aTOMOB B MOJICKYJIBI I10

BaJICHTHOCTH.

Teopusi crpoeHust oprannyeckux coeguHeHuii A.M. byriepoBa. OCHOBHBIE MOJOKEHUS

TEOPUH XUMHUUYECKOTO CTpoeHus. M3omepus u mzomepbl. Xumuueckue GopMyibl U MOJCTH

MOJIEKYJI B OPTaHUYECKOU XUMHUHU.

Kaaccupukanusa opranuveckux BemecTB. Kiaccudukanus BelIeCTB MO CTPOCHHIO

YIJIEPOJHOTO CKeJeTa U HaIM4uio (YHKIHMOHAIBHBIX Tpynmn. ['OMOJIOTH W TOMOJIOTHS.

Hauana nomenknatypsl IUPAC.
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Kanaccupuxkanuss peakuuili B OpraHu4yeckod XuMHH. Peaknuum npucoeauHeHus
(ruapupoBaHus, TaJOr€HUPOBAHMS, T'HAPOrajOreHUpOBaHUs, TuAparauuu). Peaxkuuu
OTILEIJIEHUSI (JAETUAPUPOBAHUS, JNETUAPOrAIOTeHUPOBAaHUA, Jeruaparanuu). Peakuuu

3amenieHus. Peakuuu nuzomepusamm.

Jdemoncrpanun. Mojenn MoJIEKyJ TOMOJIOTOB U K30MEPOB OPraHUYECKUX COCTMHEHUM.
JlabopaTopHble onbIThI. 1I3roToBiieHrne Moienel MOJIEKYJl OPraHUYECKUX BEIIECTB.
IIpakTuyeckoe 3ansitue. BBenenue B oprannueckyro xumuro. Teopust A.M. bytineposa

CamocrositeibHass padora. CpaBHeHHE KIacCH(PHUKAIMN COCTUHEHHN M KIACCHU(pUKAIIUU

peakuuii B OpraHn4eCcKoOr U HEOPraHM4YECKON XUMUU
IHocJie u3yyeHust TeMbl CTYAEHT JOJI2KEH 3HATD!

1. Xumu4eckue MOHATHA: OPraHUYECKHUE BEILECTBA, CTPYKTYpHas (opmyra, U30MEpHI,
U30Mepus

2. OcHoBHbIE TIOJIOKeHHS Teopuu A.M. byTtieposa
IHocse u3yuyeHHus TeMbl CTYICHT J0JIKEH YMeETh:

1. ITucate cTpyKTypHBIE (POPMYJIBI OPraHUYECKUX COEIUHEHUN (MEeTaHa, 3TaHa, MpOMaH,
OyTaHa u J1p.)

2. JlenaTb apryMEHTUPOBAaHHBIE BBIBOJBI IO OCHOBHBIM MOJOXEHHUSAM Teopuu A.M.
byrneposa

3. OcymiecTBIATh  CaMOCTOSITENBHBIM ~ TMOUCK ~ XMMHUYECKOW  WHPOpMAIuu  C
VCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB (CHPABOYHBIX, HAy4YHbIX M HAy4dHO-
NOMYJISIPHBIX ~ M3JaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMU JIJIs1 00pabOTKU U IMeperayd XMMHUYECKOM

uH(MOpMAINH U €€ PEACTABICHHS B Pa3IMUHbIX (popmax.

2.2. Yri1eBoAOPO/ibl U UX MPUPOAHBIE HCTOUYHUKH

AJikaHbl. AJIKaHbI. TOMOJIOTUYECKUN psi, H30MEpHs M HOMEHKJIATypa ajKaHOB.
XUMHUECKHE CBOWCTBA ajKaHOB (MeTaHa, 9TaHa). TOPEHHE, 3aMEIICHHE, Pa3I0KCHHE,

nerunpupoBanue. [I[puMeHeHre ankaHoB Ha OCHOBE CBOMCTB.
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AJIKeHbl. OTWIEH, ero TojJy4eHue (IeruapupoBaHHEM JTaHa, JIeNOoJMMepH3aInen
nonudTUiIeHa). ['oMonoruyeckuid psif, U30MEpHsi, HOMEHKJIATypa AalKEHOB. XUMHUYECKUE
CBOICTBA ITHJICHA: TOPEHHE, Ka4yeCTBEHHBbIE peaknuu (oOeciBeYMBaHHE OPOMHON BOIBI U
pacTBOpa IMEpMaHraHaTa Kajus), THapaTanus, noaumepusaunus. [IpumeHeHue sThiieHa Ha

OCHOBE CBOWCTB.

Juenbl n kayuyku. [loHsiTHE 0 IMEHAX KaK yrieBOAOPOJAX C JIBYMS JBOWHBIMHU CBS3SMHU.
ComnpskeHHbIe THeHBl. XMMUUECKHE CBOMCTBA OyTanueHa-1,3 u uzonpena: obeciBeunBaHue
OpoMHOI BOABI M TOJMMEpHU3alMs B Kayuyykd. HaTypanbHbli M CHHTETUYECKHE Kay4dyKH.

Pes3una.

AJIKHHBI. ATnieTieH. XWMHYECKHE CBOMCTBA alleTWJICHA: TOpeHHe, OO0eCIBEYHMBAHUE
OpOMHOM BOJIbI, TPUCOEAMHEHUE XJIOPOBOIOPOIa U ThaApartanus. [I[puMeHeHue aneTuiieHa Ha

OCHOBE CBOMCTB. MEXKJIaccoBasi U30MEpHUs C alTKaINEHAMM.

ApeHI:pI. benzon. Xwumumyeckue cBoOMcCTBa OEH30JAa: TOpCHUC, PCAKIHUHU 3aMCIICHHUA

(ramoreHupoBaHue, HUTpoBanue). [I[puMeHeHne 6eH3071a HAa OCHOBE CBOMCTB.

IlpupoaHbie HMCTOYHMKM YIJIeBOAOPOAOB. I[IpuponHblii ra3: cocTaB, INPUMEHEHHE B

KauyeCTBE TOIUIMBA.
Hedts. CoctaB u nepepadotka Hedtu. [leperonka nedru. Hedrenpomykrel.

Jdemoncrpanuun. ['opeHue merana, 3TwieHa, aneTuieHa. OTHONIEHHWE METaHa, ATUJICHA,
alleTWiIeHa U OeH30Jla K pacTBOpaM IepMaHTraHaTa Kajauss u OpomHou Bome. [lomydenwue
ATWJICHA PEAKIMEeH NeTuApaTaliid dTaHOJIa, alleTUICHA — THIPOJIM30M KapOuaa KajbITus.
Paznoxenne kaydyka TpH HarpeBaHWHW, WCIBITAHWE TMPOAYKTOB pPa3JIOKCHHS Ha
HernpenenbHocTh. Komneknus obpasinoB Hedtu u HegTenpoaykToB. Komnekuus «Kamennbrit

YTOoJib 1 IPOAYKIHUA KOKCOXUMHUYCCKOT'O IIPOU3BOACTBAY.

JlabopatopHble onbIThbl. O3HaAKOMJIEHHE C KOJUIEKUMEH 00pa3loB HEPTH U MPOAYKTOB €€

nepepadboTku. O3HaKOMIIEHHE C KOJUIEKIIMEeH KaydyKoB U 00pa3laMu U31eTuil U3 pe3UHBI.
IIpakTuyeckoe 3ausiTue. Mi3oMepust 1 HOMEHKJIATypa ajJKaHOB
IIpakTuyeckoe 3ansiTue. M3oMepursi 1 HOMEHKIIATypa aJKEHOB
IpakTuyeckoe 3anusrue. MzomMepuss 1 HOMEHKIIATYpa AIKUHOB

IIpakTuyeckoe 3anusiTue. [ eHeTUUECKAS CBA3b MEXKAY YIIIEBOJIOPOAAMHU
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IIpakTuyeckoe 3ansitue. CpaBHEHUE CBONCTB W MPUMEHEHUS MPUPOJHOTO Ta3a U

MOMYTHBIX HE(PTAHBIX Ta30B

IIpakTuyeckoe 3anusrue. Hed1s 1 ee mepepaboTka

JlaGopaTopHasi padora Ne 5. [TonyyeHrue MeTaHa U U3y4eHHUE €r0 CBOMCTB

JlabopaTtopHasi pa6ora Ne 6. [lomyueHue 3THIICHA U U3yYEHUE €TO CBOMCTB

CamocTosiTesibHasI paﬁoTa. KokcoxumMmuueckoe IMPOU3BOACTBO M €TO IIPOAYKIIHA

ITocae H3Y4YCHUSI TEMbI CTYACHT JT0JI2K€H 3HATD.

1.

4.

XuMHYeCKUe MOHSATHSI: YTICBOAOPOIbI, TOMOJIOTH, TOMOJIOTHUSCKHUH PSIT, PAIHKAIIBI,
HOMCHKJIATypa, peKTU(UKAIIMOHHAS ITePETOHKA, KPSKUHT

JlecsaTs hopMysT B TecATh Ha3BaHUM MIPENCTBHBIX YTICBOAOPOIOB U MX PAAUKATIOB
Crtpoenue, CBOMCTBA, MOJYYCHHE U NMPUMEHEHHE YIJIEBOJIOPOJIOB: METaHa, ATHJICHA,
alieTHIICHa, OEH30J1a

CaolicTBa, cOCTaB, CIOCOOBI NepepadOTKU HEe(DTH, TPUMEHEHHE HEPTEIPOIYKTOB

ITocae NU3YYCHHUSI TEMDbBI CTYACHT A0JKEH YMETD:

HaspiBaTh yrieBoopoIbl MO MEXKIYHAPOAHOW U TPUBUAJIBHON HOMEHKIIATYPE
[ToaTBepxkAaTh YPABHEHUSAMH PEAKIIUNA XMMUYECKUE CBOMCTBA U CIIOCOOBI MOJYYCHUS
BAXKHEUIIINX YIIIEBOAOPOJIOB

OueHnBaTh poJib OPraHUYECKOM XUMHUU B DPa3BUTUU COBPEMEHHBIX TEXHOJIOTUH H
ITOJIyYEHHNE HOBBIX MAaTEpHAIIOB

CBs13bIBaTh U3YYEHHBIN MaTepuai co CBOEH MpodeccuoHaaIbHOM eITeTbHOCTHIO
[IpuMeHATh TONMy4YeHHbIE 3HaHMS Jig Oe30MacHOro oOpallleHUust C TOPIYUMU U
TOKCUYHBIMH BEILIECTBAMU

OcCylIecTBIATh ~ CaAMOCTOSITENIBHBIM ~ MOMCK ~ XMMHUYECKOW  uHpoOpManmuum ¢
WCIIOJIb30BAaHUEM PA3JIMYHbIX HMCTOYHUKOB (CHPABOYHBIX, HAy4YHbIX M HAy4dHO-
NONYJISIPHBIX ~ M3JaHWN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU JIJIsi 00pabOTKU U IMepenayd XMMHUYECKOM

uH(pOpMAIK U €€ TIPEACTaBICHHS B pa3IMUHbIX (popmax.

2.3. Kuciaopojacoaep:xaiiue opraHudeckue coeTuHeHusl
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Cnuptbl. Ilonyyenme »5sTaHona OpoXEHHEM TJIOKO3BI UM THUApaTalued ATHIICHA.
I'mapokcunpHas rpynna kak (yHKUuMOHanbHas. lloHsATHE O mNpeaenbHBIX OJHOATOMHBIX
cnupTax. XHUMHUYECKHME CBOICTBA 3TaHONA: B3aUMOJCHCTBHE C HAaTpUeM, OOpa3oBaHUE
NPOCTBHIX U CIOXHBIX 3(UpOB, OkucleHue B anpaerun. [IpumeHeHne 3TaHONa Ha OCHOBE

CBOMCTB. AJ'IKOI‘OJII/ISM, €TI0 IOCIICACTBUA U IIPCAYIIPCIKICHUC.

FHHHGpI/IH KaK IIPCACTAaBUTCIIb MHOT'OATOMHBIX CIIMPTOB. KauecTBenHas PCaKIA Ha

MHOTI'OATOMHBIC CIINPTHI. HpI/IMCHCHI/IC rimaocpuHa.

®enos. PU3NMUECKHE M XHMHYECKHE CBOMCTBA (1)€HOHa. BzamMmHOe BIMsSHHE aTOMOB B
MOJICKYJIC (1)€HOJ'Ia: BSaHMOHGﬁCTBHC C THAPOKCHUAOM HATpUA H a30THOM KHCJIOTOM.

[Tpumenenune ¢peHona Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonatue o0 anpaeruaax. AJbJeTHAHAs Trpynna Kak (QyHKIMOHAIbHASI.
@opMaIbIETU U €r0 CBOKCTBA. OKUCIEHUE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBIICHHE
B COOTBETCTBYIOIIMMK crupt. llosyyeHune anpaeruioB OKHCIEHMEM COOTBETCTBYIOLIUX

cnupToB. [IpuMeHenune opmaibieruia Ha OCHOBE €ro CBOMCTB.

KapoOonoBbie kucaorbl. Ilonstue o kapOOHOBBIX KucioTax. KapOokcuiibHas rpymmna Kak
¢yHKIMOHaIbHAsL. ['oMonornueckuil psii nmpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT.
[ToryueHue KapOOHOBBIX KHCIOT OKHCIIEHHEM aJIbJEruJIoB. XHMHUYECKHUE CBONCTBA
YKCYCHOM KHCIOTBI: OOIIME CBOMCTBA C MHUHEPAJBHBIMU KHUCJIOTAaMH M  pEaKIus
srepudukanuu. [IpumeHeHne yKCycCHOW KHCIIOTHI Ha OCHOBE CBOWCTB. Briciue >KHpHbIE

KHMCJIOTBI HAa TPUMEPE NATbMUTHHOBOW U CTEAPUHOBOM.

Caoxnbie 3¢upbl u xupbl. [lonydeHue clIoxXHBIX 3(QUPOB peakuuei 3TepuuKaIiu.
Crnoxnble 3Qupbl B Opupoje, Ux 3HaueHue. IIprumeHeHHe CIIOXKHBIX 3(UPOB HAa OCHOBE

CBOWCTB.

Kuper kak cnoxsbie 3¢upbl. Kinaccudukanus >kupoB. XUMHUYECKHE CBOWCTBA KHUPOB!

TUAPOJIN3 U TUIPUPOBAHUE KUJIKUX KUPOB. [I[pMeHeHne )KUpOB HA OCHOBE CBOMCTB. MbLia.

YriaeBoabl. VYTIEBOIbI, HMX KilacCU(pUKAIUI. MOHOcaxapuabl (TJI0K03a, (PYyKTO3a),

Jaucaxapusbl (caxaposa) M noJincaxapuisl (Kpaxmaln U LeJIi0I103a).

['moko3a — BEMmIECTBO C JBOWMCTBEHHOW (DYHKIHMEH — albIeruaocnupT. XUMUYECKUE
CBOMCTBA TJIFOKO3BI: OKHCJEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHWE B COpPOWT,

cnupToBOe OpoxeHnue. [IpuMeHeHne riroKo3bl Ha OCHOBE CBOMCTB.
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3HaueHue YIJI€BOAOB B JKUBOU Npupoac H >KHU3HHM UYCIOBCKA. [lonsitue o pPCaKnuax
IIOJIMKOHACHCALI u ruapoJimsa Ha IMpuMepe B3aHMonpeBpameHHﬁ: T'JIFOKO3a

—> IIOJIMCaXapu.

Jdemoncrpanun. OxucieHue crnupra B anpaerud. KayecTBEHHbIE peakUUHd Ha
MHOTOaTOMHBIE CIUPTHI. PacTBOpUMOCTh peHoa B BOJIE MPU OOBIYHOM TEeMIEpaType U Mpu
HarpeBanuu. KauecTBeHHble peakiiuu Ha GeHon. Peakius cepeOpsHOro 3epKaja alabIerHI0B
U TIIOKO3bl. OKHCIEHHE aIbJETHAOB M TJIOKO3bI B KHCJIOTY € IIOMOLIBIO TMAPOKCHUIA

meau(Il). KauecTBennas peakius Ha kpaxmail. KoJeKIus 3(UpHbIX Macell.

JlabopaTtopHsbie omnbiTbl. PacTBopeHue riauuepuHa B BOJAE M B3aUMOJICHCTBHE C
ruapokcuoM meau(ll). CBoiicTBa yKCyCHOW KHCIOTHI, OOIITUE CO CBOMCTBAMH MUHEPATbHBIX
KUCOT. JloKa3aTenbCTBO HEMPEACIBbHOTO XapakTepa KHUIAKOro >kupa. B3aumojelictBue

TJIFOKO3bI U caxapo3bl ¢ ruapokcuaoM menu(Il). KauecTBeHHas peakiius Ha Kpaxmall.
JlaGopaTopHnas pa6ora Ne 7. [Tonydyenue raunepara meau (1)

JlaGopaTopHasi padora Ne 8. [TonydyeHre 1 XuMHUUYECKHE CBOMCTBA aJIbJICTH/IOB
JlaGopaTopHasi padora Ne 9. lccinenoBanne XuMHYECKUX CBOMCTB KapOOHOBBIX KUCIOT
JlabopaTtopHas pa6ora Ne 10. Pemenue sxcriepiMEHTAIBHBIX 33124 TTO TEME « Y TJICBOIBD)
IIpakTuyeckoe 3ansirue. Cinoxxubie 23Gupsl. JKupbl

IIpakTuyeckoe 3ansitue. VccienoBanue CTpOCHUs, CBOMCTB U MPUMEHEHUSI YTIIEBOJIOB

CamocrositenbHasa padora. [loHsaTe o0 KeToHax Ha mnpuMmepe aneTtoHa. lIpumeHeHwme

alICTOHA B TCXHUKC U IIPOMBIINIJICHHOCTH
ITocae H3Y4YCHUSI TEMbI CTYACHT J10JI2KEH 3HATD.

1. Xumuyeckue mMOHATHS. (QYHKIMOHANbHAS TpyIna, KapOOHWIbHAs TpyIia,
KapOOKCHIIbHAS TPYIINa, peakius dTeprupuKaIium

2. ®opmyny u o00JacTH TPUMEHEHWS METaHOJa, DJTaHONAa,  METAaHANd, dTaHas,
rmiepuHa, (QeHona, MypaBbUHOM M YKCYCHOM KHCJIOT, NaJbMUTUHOBOW U
CTEapUHOBOM KUCIIOT, TJIFOKO3bI, CaXapo3bl, Kpaxmaia U UEeJUTH0JI03bl

3. Knaccudukamuio, ctpoeHue, CBOWCTBA U TOJYYEHUE CIIUPTOB, alibJIeTUI0B, (EeHOIa,

KapOOHOBBIX KUCJIOT, CIIOKHBIX 3(UPOB, YTIEBOOB
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4. SnoBuTOe AEMCTBUE CIMPTOB (METAHOJA W ATAHOJIA), AlbJETHIOB, ()eHOJIa, YKCYCHON
KHCJIOTBI HA OpPraHU3M YeJI0BeKa

5. Cnoco0sI iepepaboTKU KUPOB B TEXHUKE

IHocse u3yuyeHust TeMbl CTYIEHT J0JIKE€H YMETh:

1. Ha3biBaTh BemiecTBa 1Mo MExXAYHAPOIHON U TPUBUAILHON HOMEHKIIAType

2. OOBSCHATH BIUAHUE (DYHKIIMOHAIBLHOM IPYIIIBI HA XUMUYECKHE CBOWCTBA BEIlIECTBA

3. ONbITHBIM TyTEM JOKa3blBaTh MPUHAIJIC)KHOCTh BEIIECTBA K JAaHHOMY KJlaccy
OpraHUYECKUX COECTMHEHUIN

4. Cps3bIBaTh U3YUCHHBIA MaTepHal co CBOeH nMpodecCHOHANIbHON e TEIbHOCTHIO

5. CucreMatu3upoBaTh, OLIEHUBATH U AaHATTU3UPOBATH MOTYYEHHYIO HH(DOPMALIHIO

6. OcyuiecTBIATh CAMOCTOSTENbHBIN MOUCK XUMUYECKOW MH(OPMALMU C UCIOJIB30BaHUEM
pa3IMYHBIX HMCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSPHBIX H3IaHHM,
KOMIIBIOTEPHBIX 0a3 ITaHHBIX, pecypcoB VHTepHEeTa); HMCIOJIb30BaTh KOMIIBIOTEPHBIC
TEXHOJOTMH JUIs O00pabOTKM U Tepefadyd XUMHYECKOH MHpopManmuu U ee

IMPCACTABJICHUA B PA3JIMYHBIX ¢)opMax.

2.4. AzoTrconep:kamue opranudeckue coequHenusi. [loammepnbl

AmuHbl. [lonarne 00 amuHax. AunudaTudeckue amMuHBI, HX KiIaccHpUKAIUI U
HOMEHKJIaTypa. AHWIMH, KakK OpraHudeckoe ocHoBaHue. IlomydeHwe aHWIMHA W3

HUTpoOeH3o0a. [I[pruMeHeHne anuaIuHa Ha OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI. AMHHOKUCIOTH Kak amdoTepHble Tu(YHKIIMOHATIBHBIE OpPTraHUYECKUe
COEIMHEHNUI. XMUMHWYECKHE CBOWCTBA AaMHHOKHCIIOT. B3aWUMOJEWCTBHE CO IIIEJIOYaMH,
KHCJIOTaMH | Jpyr ¢ japyroMm (peakius TMOJMKOHAeHcanuu). IlenTuaHas CBsA3b U

ITOJIUIICTITUABI. HpI/IMeHeHI/Ie aMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

beaku. IlepBuuHnasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl O€iIkoB. XHUMHYECKHE CBOMCTBA
O€JIKOB: TrOpeHHe, AeHaTypalus, THAPOJIM3, LIBETHbIe peakuuu. buonormyeckue (yHKUUU

OEJIKOB.

IMoaumepsl. benku u nonvcaxapuibl Kak OMOMOIUMEPBI.
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[InacTmaccsl. HOHY‘ICHI/IC IMOJIMMCPOB peaKuHeﬁ [oJMMEpu3aliii M IOJIMKOHACHCAIINU.

TepMonacTuuHbIE U TEPMOPEAKTUBHBIE IIIIacTMacchl. [IpeacraBurenu miacTmacc.

BOJIOKHa, ux KJ'IaCCI/I(bI/IKaHI/ISI. HOHY‘IE?HI/I@ BOJIOKOH. OTI{@JH)HI)IG MMpCaACTaBUTCIIN

XUMHUYCCKHX BOJIOKOH.

JdeMoHcTpauuu. B3auMoJeliCcTBUE aMMHaka M aHWIMHA C COJISIHOM KHCIIOTOM. Peakums
aHWIMHA ¢ OpoMHOM BoaoH. Jloka3zaTeahCTBO HAM4uUs (PYHKIIMOHAJIBHBIX TPYII B pacTBOpax
aMUHOKHUCIIOT. PacTBopeHne u ocaxmenue OenkoB. l[BeTHwie peakiuu OenkoB. ['openue

IITUYLCTO IICpa U HICpCTHHOﬁ HUTH.

JlabopatopHble onbIThbl. PacTBopenue OenkoB B Bojae. OOHapykeHHEe OEIKOB B MOJIOKE U B
MsicHOM OynboHe. JleHaTypaiusi pacTBopa Oeflka KypUHOTO siflla COUPTOM, PacTBOpaMU

COJIEM TSKENBIX METAUIOB U IPU HATPEBAHUH.

HpaKTI/I‘IeCKOC 3aHATHEC. CpaBHeHI/IG CTPpOCHHUA W XHMHYCCKHX CBOMCTB MNpCacCIbHbIX U

apoOMaTHUYECKUX AMUHOB
IIpakTudeckoe 3ansitue. [ltactmaccel

HpaKaneCKoe 3aHgaTHe. ['eHeTHyeckass CBS3b MCXKIY KJIaCCaMH  OPraHU4YCCKHX

COCIMHEHUN

JlabopaTtopnas pa6ora Ne 11. CpoiicTBa OenkoB
JlaGopaTopHasi padora Ne 12. Pacnio3HaBanue ractMacc
JlabopaTtopHasi padora Ne 13. PacriosHaBaHue BOJIOKOH

JlabGopaTopHasi pa6ora Ne 14. Pemnienue 3KCrepUMEHTAIBHBIX 3a/lad Ha paclo3HaBaHUE

OPraHUYECKUX COCIIMHCHUN
Hrorosast KOHTPOJIbHASA Pad0Ta O KYPCY OPraHUYECCKOM XMMUM.

CamocrosiTeibHas padora. Heoprannueckue U OpraHMYECKHE BEIIECTBA, TPUMEHSEMBI B

BBIOpaHHOM npodeccun.

ITocJie u3yuyeHusi TeMbl CTYI€HT J0JI2KEH 3HATD!
1. SImoBuTOE ACHCTBHME aHMJIMHA HA OPraHW3M YEJIOBEKa, TEXHUKY OE€30MacCHOCTH TPH
paboTe ¢ aHUJIMHOM U €r0 KpacUTEIsIMU

2. buonornyeckyro poib aMUHOKHUCIOT U OEJIKOB
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3.

Baxxneiimux npeacraBuTeneil KayqyKoB, IJ1aCTMAacC, XMMUYECKUX BOJIOKOH U 00JacTu

X IIPUMCHCHU

ITocsie n3y4yeHus1 TeMbI CTYEHT JI0JIKEH YMETh:

1.

OOBIICHATH 3aBUCUMOCTh XUMUYECKUX CBOMCTB aMUHOB U @MUHOKHUCJIOT OT CTPOCHUS
UX MOJIEKYI

OnBITHBIM ITyTEM PACIIO3HABATH IJIACTMACCHI, XUMUYECKHE BOJIOKHA, OEJI0K

CBs13bIBaTh M3YYEHHBIN MaTepuai co cBoeH MpodecCuoHaIbHOM EeATeTbHOCTHIO
ApPryMEeHTUPOBAaHHO [I0Ka3bIBaTh HEOOXOAMMOCTb HCIOJB30BAaHUS MOJIUMEPOB Kak
BTOPCHIPHE JJIs1 U3YUCHUS IKOJIOTHH OKPYKAIOIICH cpeibl

OCylecTBIsATh ~ CaMOCTOSITENIBHBIA ~ TMOUCK ~ XUMHUYECKOM  uHpopManuu ¢
UCIIOJB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (CIPABOYHBIX, HAy4YHBIX M HAy4HO-
NONYJSIPHBIX ~W3JaHWN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JJII 00pabOTKH U Mepeaadyd XUMUYECKON

MH(pOpMAIK U €€ MPEACTaBICHHS B pa3IMYHbIX (popmax.
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TEMATHYECKOE IINTAHUPOBAHHUE

Texunueckuii npo¢uiab npoghecCHOHATIBLHOT0 00pa30BaHMs

[Ipu peanmzamuu comepkanus 001Ie00pa3oBaTEIbHON  YYCOHONW MUCIIMILTAHBI
«Xumus» B mpenenax ocoerust OINOIT CITO na 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUS C
noixydeHueMm cpeanero obuiero odpazoBanusi (IIIIKPC) makcumanbHasi yueOHasi Harpyska
00y4aroIIMXCsl COCTABJISIET:

« mo mnpodeccun IIIIKPC 15.01.05 «Capmuk» TEXHHUYECKOTO MPOQUIIs
npodhecCHoHaTLHOTO 00pa3oBanus —171 yac, W3 HUX ayauTOpHas (0Os3aTeNbHAsS) Harpy3Ka
oOyyJarouxcsi, BKIto4Yasi J1abOpaTOpHBbIE OMBITHI U MpakTHUeckue 3aHsaTtus, — 114 yacos;

BHCAYIUTOpPHAA CaMOCTOATCIIbHAA pa60Ta CTYACHTOB — 57 gacos.

TEMATUUYECKUI TUIAH

Bun yueOHo# padoThl KonuyecTBo yacos

AynurtopHsble 3aHaTHA. Coaep:xaHue o0y4eHust IIpodeccus IITKPC
Baenenue 2
1. O0uasi ¥ HeOPraHUYeCKAs] XUMUS 36
1.1. OcHOBHEIC TOHATHS U 3aKOHBI 4
1.2. Tlepuoauyeckuii 3akoH u [lepuoauyeckas cucrtema 4

XUMHYCCKUX 3JICMCHTOB I[ n. MeH;[eneeBa " CTPOCHUC aTOMA

1.3. CtpoeHue BemecTBa 6
1.4. Bona. PacTBOpBI. DNEKTPOIUTHYECKAS TUCCOIUALINS 8
1.5. Knaccudukanus HeOpraHUIeCKIUX COSTMHEHNH U UX 4
CBOMCTBa

1.6. Xumudeckue peakiuu 3
1.7. Metaisl 1 HEMETaJIIIbI 7
2. Opranuyeckasi XUMHS 76
2.1. OcHOBHbIE MOHATHS OPTAaHUYECKOW XUMHHU U TEOPHUS 2
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CTPOCHUSA OPraHUYCCKUX COGHI/IHGHI/Iﬁ

2.2. YrineBoJ0posl U UX MPHUPOTHBIC HCTOYHUKH 12 9 31
2.3. Kucnopopacoaepkamiye OpraHuuecKue CoOeIMHCHHS 19
2.4. A3zoTcoaepikaline opranudeckue coenuHueHus. [lommmepsr 24
Hroro 114

BueayauropHasi camocrosiTeJibHasi pabora

IToaroroBka BEICTYIUICHHH 110 3aJaHHBIM TEMaM, TOKJIAJOB, 57
pedeparoB, scce, HHANBUAYATHHOTO IPOEKTA C HCIIOIb30BAaHHEM
MH()OPMALMOHHBIX TEXHOJIOTHH | Ap.

Ilpomesicymounas ammecmayus 6 hopme rx3amena

Bcero 171
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJABHOCTHU CTYJIEHTOB

Conep:xanue o0y4eHns

XapaKTepHCTHKA OCHOBHBIX BU/IOB J1eATEeJILHOCTH CTY/IEHTOB
(Ha YypoBHe YUEeOHBIX JIeHCTBHIi)

Bakneiilnne XuMH4IecKHe
NMOHATHUSA

YMeHue  faBaTh  OMNpeleNieHHe U ONepUpPOBaTh  CIEIYIOIUMH  XUMHUYECKUMH
MOHATHAMH: BELIECTBO, XUMHUICCKUI 3JEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbIC aTOMHAsA U
MOJIEKYJIIPHAS MacChl, WOH,  aJIIOTPOMHS, H30TOIIBL, XUMHUYECKas  CBS3b,
3EeKTPOOTPHULIATENBHOCTh, BAJICHTHOCTh, CTENEHb OKHCIIEHHS, MOJb, MOJIIpHas
Macca, MOJSIpHBIH 00BbEM Tra3000pa3HbIX BELIECTB, BEIIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHMS, PACTBOPHI, SIEKTPOIHUT U HEANEKTPOIHUT,  JIEKTPOIUTHICCKAS
JUCCOLUALUsl, OKHUCIUTEIb U BOCCTAHOBHTENb, OKHCICHUE U BOCCTAHOBJIECHUE,
TEIUIOBOW A QEKT peakluH, CKOPOCTh XUMHYECKOW peakiuH, KaTalu3, XHMHUYECKoe
paBHOBECHE, YIIICPOTHbIA CKeJIeT, PYHKIMOHAIbHAS IPYyMIa, H30MEPHsl, TOMOJIOTHS

OcHoBHBIE 3aKOHBI XHMHH

dopMmyIHpoBaHNE 3aKOHOB COXPAHEHMSI MACChI BEIIECTB 1 IIOCTOSIHCTBA COCTABA BEILIECTB.
YcraHoBka HpH‘IHHHO-CJ’Ie[{CTBeHHOﬁ CBiA3M MCXKAY COACPKAHUEM OTHUX 3aKOHOB H
HalMCaHueM XUMHYECKHX (POPMYIT U ypaBHEHUIA.

YcraHOBKa HBOJIIOIMOHHOW CYIIHOCTH MEHJIENEEBCKOH M COBPEMEHHOH (HOPMYJIHPOBOK
nepuoguueckoro 3akona JI. 1. Menneneesa.

OObsicHeHHE (uzmaeckoro CMBICTIa CHMBOJIUKH MEPUOANIECKON TaOIHIIBI
xumpdeckux snemeHToB [I. M. MenzneneeBa (HOMEpPOB 3JEMEHTAa, IEPUOJA, TPYIIIIBI)
)41 YCTaHOBKa HpH‘IHHHO-CJ’Ie}ICTBeHHOﬁ CBA3HU MCKIAY CTPOCHUEM aTomMa u
3aKOHOMEPHOCTAMMN U3MCHCHUSA CBOMCTB D3JIEMEHTOB H O6paSOBaHHI)IX UMH BCILICCTB B
Nepruoax U rpymmax.

XapaKTepI/ICTI/IKa SJIEMEHTOB MalbIX H OOJBIIMX INCpUoAOB IO HMX TIOJOXKCHUIO B

OcHoBHBIE TEOPpUHM XUMHUH

VYcTaHOBKa 3aBUCHMOCTH CBOWCTB XMMHYECKHX BEIIECTB OT CTPOCHHUS aTOMOB OOpa3yIOIINX
HX XUMUYECKUX IJIEMEHTOB.

XapakTepuCTUKa BAXKHEHWIIUX TUIIOB XUMHUYECKUX CBSI3€d M OTHOCHUTEIBHOCTH JTOH
THUIIOJIOTUU.

OObsicHEHHEe 3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHHS KPHUCTAJUIMUECKHX
PpELIETOK.

@DOopMyNIUpPOBKa OCHOBHBIX MOJIOKEHHH TEOPHUM  AJIEKTPOIMTHYECKOH JUCCOLUAINH
U XapakTepUCTHKa B  CBET€  OTOM  TEOpUU  CBOMCTB  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCTMHEHUM.

dopmynupoBKa OCHOBHBIX MOJIOKEHUH TEOpUU XMUMHUYECKOTO CTpOEHUS
OpPraHMYECKHX COCIAMHEHUII M XapaKTepUCTHKa B CBETE OTOW TEOPUM CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN

Bakueiinne Beniecrsa
1 MaTepHAJbI

XapaKkTepuCcTUKa  COCTaBa,  CTPOCHHUS,  CBOMCTB, MOIY4eHHs U  TNPUMEHEHUS
BaxHedmux wmerawoB (IA wm Il A rpymm, amroMuHHS, dXelie3a, a B ECTECTBEHHO-
HAyYHOM MpO(dHUIIe ¥ HEKOTOPBIX J-3JIEMEHTOB) U MX COCTHHCHHIA.

XapaKkTepuCcTUKa  COCTaBa,  CTPOEHUs,  CBOMCTB, MONy4eHHs U  [PUMEHEHHs

Baxueimux HemerawuioB (VI A, VIHA, VIA rpynn, a Ttakke azora u ¢ocdopa,
yrileposia ¥ KpeMHHUs, BOAOPO/Ia) U UX COSTNHEHHUH.

XapakTepucTHKa  COCTaBa,  CTPOCHWS,  CBOMCTB,  TOJYyYeHHS W  NPUMEHEHUS
BOKHEHIINX KIACCOB YIJICBOAOPOJOB (QNKaHOB, IMKJIOAIKAHOB, QJIKCHOB, alIKHHOB,
apeHoOB) M HX HauboJiee 3HAUMMbBIX B HAPOJAHOXO35HCTBEHHOM IUIaHE NPEACTABUTEIICH.
AHanorn4Has ~— XapakTepHCTHKAa  BXKHEHIIMX  MpEACTaBUTENICH  JPYyrux  KJIACCOB
OpPTaHWYeCKUX COCIMHEHMH: MeTaHoJa M  93TaHojla, CJIOXHBIX  3(HPOB, KHUPOB,
MBUI, aibJIerHaA0B ((POpPMaTbICTHIOB M aleTalbIeTHIa), KeTOHOB (areToHa), KapGOHOBBIX
KACIOT (YKCYCHOIl KHCIOTBI, JUISi €CTeCTBEHHO-HAy4yHOro mnpoGuIs MpeAcTaBUTeNei
JIPYTUX KJIAacCOB KHCIOT), MOHOcaxapuaoB  (TJIIOKO3bI),  gucaxapuioB  (caxapossbl),
nomucaxapuaoB  (Kpaxmanga M [IGJUIIONIO3BI), AQHHIMHA, AMHHOKHCIOT,  OCJIKOB,
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH, KAYYYKOB, IIACTMACC

XHUMHYECKHI A3BIK
U CHMBOJIHKA

Hcnons3oBanue B y4eOHOH M NMPOQECcCHOHATBHON AEATEIBHOCTH XMMHUYECKHX TEPMHHOB U
CUMBOJIMKH.
Ha3BaHnue u3y4eHHBIX BELIECTB II0 TPUBUAILHOM WM MEKIYHAapOJIHON HOMEHKIAType H
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Coaep:xanue 00y4eHuUst

XapaKTepUCTHKA OCHOBHBIX BU/I0B J1eSIT€IbHOCTH CTYy/I€HTOB
(Ha ypoBHe Y4eOHbIX JIeiicTBHIi)

OTpa)KeHHE COCTaBa 3THUX COEIMHEHHUI C TOMOIIBI0 XUMHUECKUX (HOpMyII.
OTpaxkeHue XUMUYECKUX MPOLIECCOB C MOMOUIbIO YPAaBHEHUN XMMUYECKUX pEaKLIMi

XuMnyeckune peakuuu

OObsicHEeHHEe CYNIHOCTH XUMHYECKHMX TporeccoB. Kiaccudpukanms XMMHYECKHX peakIui
[0 PAa3IWYHBIM IIPH3HAKAM: YHCIy M COCTaBy HPOAYKTOB M pEAarcHTOB, TEIUIOBOMY
a¢¢exTy, HampaBleHHO, (pa3e, HAJMYUIO KaTaln3aTopa, M3MEHECHHUIO CTCICHEl OKHMCICHHS
3JIEMEHTOB, 00pa3yIOIIUX BELECTBA.

VYcraHOBKa MTPU3HAKOB OOIIETO M Pa3IMYHOTO B THITOJOTHU pEakuuil Jisi HEOPraHWYeCKOW M
OpPTraHNYecKOW XUMHH.

Kiaccudurukanys BellecTB W IPOLECCOB C TOYKH 3PSHUS OKUCICHHUS-BOCCTAHOBIICHUS.
CocraBiieHHe ypaBHEHUH peakUid ¢ MOMOIIBIO METOa IEKTPOHHOTO OajaHca.

OOBsCHCHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH pPEaKUMH M IOJOKCHUS XUMHYECKOTo
paBHOBECHSI OT Pa3IMYHBIX (pakTOpOB

XuMHnuyeckuii IKCIIepuMeHT

BeIMONTHEHHE XMMHYECKOTO OKCIEPUMEHTa B TIOJHOM COOTBETCTBHH C IPaBHIIAMH
0€e30MIacHOCTH.
Habmronenue, puKcanus ¥ ONMCAHUE PE3YILTATOB MPOBEACHHOIO SKCIICPHMEHTA

Xumnueckass UH(popManus

[IpoBenenue CaMOCTOSITEIEHOTO TIOUCKa XUMHUYECKOU nHdpopMaImu c
UCIIOJIb30BaHUEM Ppa3IUYHbIX HCTOYHHKOB (Hay4HO-TIOMYJISPHBIX W3JaHUH,
KOMIBIOTEPHBIX 0a3 maHHBIX, pecypcoB MHTEpHETA).

Hcnone30oBaHHE KOMIIBIOTEPHBIX TEXHOJOTHH Ui OOpabOTKM M Iepelaydl XUMHYECKOH
nH(OpMaNXU U ee IPEJICTABICHHUS B Pa3JIMYHbBIX opMax

Pacyernl M0 XMMHYECKHM
(opmynam u ypaBHeHUSIM

VYcTaHOBKA 3aBUCUMOCTH MEXAy KaueCTBEHHOH M KONMYECTBEHHOW CTOPOHAMH XUMHYECKUX
00BEKTOB M POLIECCOB.
Perienne pacyeTHBIX 33124 110 XUMHYECKUM QOpMyJIaM M ypaBHEHUSIM

IpopunbHoe n
npogeccHoHaNBHO 3HAYHMOE
cofiepKaHue

OObsICHEHHE XUMUYECKUX SIBICHUHN, MPOUCXOIAIINX B TIPUPO/IC, OBITY U HA MIPOM3BOICTBE.
OmnpeneneHue BO3MOXHOCTEH MNPOTEKaHMs XUMHUYECKHUX TIPEBpAaIleHUl B  Pas3IHUHBIX
YCIIOBUSIX.

CobutroieHue MpaBUil 9KOJIIOTHYECKH TPAMOTHOTO TIOBEICHHS B OKPYKAIOIIEH cpejie.

OueHKa BIUSHUS XUMHYECKOTO 3arpsi3HEHUS] OKPYKalolllel cpelbl Ha OpraHu3M 4YeJjoBeKa U
JIpyrue KUBbIE OPTaHU3MBI.

Cobmronienue mpaBuil 06€30MacHOTO OOpalleHHs ¢ TOPIYMMH M TOKCHUYHBIMHU BEIIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM.

[MoaroToBka pacTBOPOB 33aHHON KOHIIEHTPAILIMHU B OBITY U Ha TIPOU3BOJICTBE.

Kpurnueckas oreHka J0CTOBEPHOCTH XMMHYECKOW MH(POpMAIMH, ITOCTYNAIOIIel 13 pa3HbIX
HCTOYHHUKOB
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YUYEBHO-METOJUYECKOE
N MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYHEHUE
IMPOI'PAMMBI YYEBHOW JUCIUTLIAHBI
«XHUMMUA »

Jlis ocBOEHHsI TPOrpaMMbl Y4eOHOM NUCHUIUIMHBI «XUMHA» B MPO(ecCHOHATBHOM
o0pa3oBaTeNbHOM OpraHu3aly, pealu3yIouleil 00pa30BaTENbHYIO MPOTPaMMy CpPEIHEro
obmiero oo6pazoBanusi B npeaenax ocBoenuss OIIOIT CITIO na 6a3e OCHOBHOro OOIIETO
00pa3oBaHusl, UMEETCS] KAOMHET XUMHUHU € Ja0OPaHTCKON KOMHATOM.

[lomemenne KaOuHeTa YIOBJIETBOPSIET TpeOOBAHUSIM CanurapHo-
smuaeMuonorndeckux mnpaBuwia u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
TUIIOBBIM  OOOpPYZOBAHMEM, JIOCTATOYHBIM JJIsi BBINOJHEHUS TPEOOBAaHU K YPOBHIO
MOATOTOBKHU O0YYarOIMUXCsl.

B kabunere wumeercs MyJIbTUMEIUHHOE OOOpPYIOBaHUE, MOCPEACTBOM KOTOPOTO
YYaCTHUKM 00pa30BaTEeNbHOrO MNpolecca MPOCMATPUBAIOT BU3YAJbHYI0 HH(POPMALMIO T10
XUMUH, CO3IA0T MPE3EHTALIMH, BUIEOMATEPUAIIBI U T. II.

B coctaB y4eOHO-METOAMYECKOTO H MaTEepPHAIbHO-TEXHHMUYECKOTO OCHAIICHUS
KaOMHEeTa XUMHH BXOJIAT:

* MHOIO()YHKIIMOHAJIbHBIN KOMIUJIEKC PEnogaBaTess;

* HaTypaJIbHbIE OOBEKTHI, MOJIEIH, PUOOPHI U HAOOPHI /1JIsi TOCTAHOBKHU
JEMOHCTPALMOHHOTO U YYEHUYECKOTO 3KCIIEPUMEHTA;

* IEYaTHBIE U SKPAHHO-3BYKOBBIE CPEJICTBA O0YUECHMUS;

* CpeCTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA;

* PCaKTUBHI,

* IEPEYHN OCHOBHOM U JIONOJIHUTENIbHOM yueOHOM JTUTepaTyphl;

* BCIIOMOTraTesIbHOE 000PYJ0BaHUE U HHCTPYKIIUY;

* OMOIMOTEeYHBIN POH/.
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B Oubmmoteunsii (HoHA BXOAAT Y4eOHUKH W y4e€OHO-METOIUYECKHE KOMILIEKTHI
(YMK), pexoMeHIOBaHHBIE WM JOMYIICHHBIE NJIs UCTIOJIb30BAaHUS B MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3aLUAX, PEATU3YIOIUX 00pa30BATEIbHYIO IPOTPAMMYy CPETHEr0
obmero ob6pazoanusi B mpenenax ocBoenus OIIOIT CITO na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHuUsI.

B mportiecce ocBoeHMs mMporpaMMbl Y4€OHOW AUCHUTUIHHBI « XUMHUSD CTYIEHTHl HUMEIOT
BO3MOXKHOCTh JIOCTYIa K 3JCKTPOHHBIM y4E€OHBIM MaTepHajiaM IO XUMHH, UMCIOIIUMCS B
cBOOOAHOM JocTyne B ceTd HVHTepHeT (DIEKTPOHHBIM KHHTaM, MpPaKTHKyMaM, TECTaM,

matepuanam EI'D u np.).
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PEKOMEHAYEMAS JIMTEPA TYPA

Jlyist cTyieHTOB
[Nabpuenssa O. C., OctpoymoB WM. I'. Xumusa nmns mnpodeccuii W CHEUATBHOCTEH
TEXHUYECKOTO MPOQMIIsl: YICOHUK IS CTYA. YUYPSXKACHHUA cpen. mpod. odpa3zoBanus. — M.,
2014.
["abpuensn O. C., OctpoymoB U. I'., Octpoymosa E. E. u gp. Xumus maisa npodeccuii u
CIEIUATBLHOCTEH €CTeCTBEHHO-HAYYHOTO MPO(IIIst: YIYEOHUK JJIA CTYA. YUPEKIACHHUI Cpel.
npod. obpazoBanus. — M., 2014.
[Mabpuensu O. C., Octpoymon U. I'. Xumus niisa npodeccrii U CrenuaibHOCTeH COIUaIbHO-
HSKOHOMUYECKOTO U TYMaHUTAPHOTO Npoduiieit: yueOHUK JJIsl CTYA. YUPEXKIECHUN cpell. mpod.
obpazoBanms. — M., 2014.
["abpuensa O. C., OctpoymoB U. I'., Cnankos C. A., Hopodeea H.M. Ilpaktukym: yueo.
nocoowue I CTyA. YupexaeHui cpe. nmpod. oobpazopanus. — M., 2014.
INabpuensa O. C., OctpoymoB U. T'., Cnaakos C. A. Xumus: nocobue jis MOATOTOBKU K
EI'D: yueb. mocobue mist cTya. yupexaeHuit cpem. npod. oopazosanms. — M., 2014,
["a6puensa O. C., JIvicoBa I'. I'. Xumus. TecTsl, 3aaun U ynpakHeHus: yue0. mocooue st
CTY[I. yUpeXaeHuit cpea. mpod. oopazoanus. — M., 2014,
Epoxun 0. M., Kosanesa U. b. Xumus miig npodeccuii U crennaabHOCTE TEXHUYECKOTO U
CCTECTBEHHO-HAYYHOTOo Tmpoduiei: ydeOHMK 1jid CTyHd. YYpeXKISHHH cpea. mpod.
obpazoBanms. — M., 2014.
Epoxun FO. M. Xumus: 3agaun u ynpakHeHus:: y4e0. mocooue sl CTy/. YUPEKICHUN Cpel.
npod. obpazoBanus. — M., 2014.
Epoxun IO.M. COopHHMK TECTOBBIX 3aJaHUN 1O XUMHUH: y4ed. mocoOue s CTyj.
Yupexnaenuii cpea. npod. oopazoBanus. — M., 2014,
Epoxun 1O. M., KoBanesa U. b. Xumust niist npodeccuii U ceruanbHOCTEH TEXHUYECKOTO

npoduist. DIEKTPOHHBINA yueOHO-MeTonueckuii komiuiekc. — M., 2014,
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CnaaxoB C. A., OctpoymoB U. I'., I'abpuensa O. C., JlykpssnoBa H. H. Xumwms nms
npodeccuii W CHENUaTbHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE MPHUIIOKCHHE
(amekTpoHHOE y4eOHOe M3/IaHue) I CTYA. YUpeKIAeHuu cpen. mpod. oopasoBanus. — M.,

2014.

s npenogaBaresist
OenepanpHbnii 3akoH oT 29.11.2012 Ne 273-®3 «O06 o6pa3oBanuu B Poccwuiickoit
®enepanuny. [Ipukaz MunuctepctBa oopazoanust U Hayku PD ot 17.05.2012 Ne 413 «O06
yTBEpXACHUU (hefepatbHOrO TOCYJApPCTBEHHOTO O0pa30BaTENbHOIO CTaHAApTa CPEIHErO
(moJsiHOTO) 0011IETO 0OPA30BAHUS.
[Ipuka3z MunucrepctBa obpazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuit B [lpuka3 MunucrepctBa obpazoBanusi u Hayku PO ot 17.05.2012 Ne 413 “O6
YTBEPKJIEHUU (DelepalIbHOTO TOCYJapCTBEHHOTO O0pa30BaTENIbHOTO CTaHJapTa CPEIHETO
(moJsiHOTO) 001IIETO 00pPAa30BAHUS .
[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJUTUKUA B cepe MOATOTOBKH padOuMX KaJpoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnanuu mo opraHnusaiiu
MOJYYEHHUsI CpeHero oO0Iero oOpa3oBaHUsS B Mpelesiax OCBOCHUS 00pa3oBaTEIbHBIX
oporpaMM CpeaHero mnpodecCHoHaNbHOrO0 o00pa3oBaHusi Ha 0a3e OCHOBHOTO O0OILEro
o0pa3oBaHMsl C y4eTOM TpeOOBaHMI (QenepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIapPTOB M MOJTy4aeMOi MpodecCu WK CIEeHUATbHOCTH CPEAHEro MpogeCCHOHATBHOTO
00pa3oBaHUs.
[Mabpuensn O. C., JIpicoBa I'. I'. Xumusi: kHUTa AJ1 TIpenoaaBaTess: yue0.-MeTo/I. mocooue.
— M., 2012.
[Mabpuensn O. C. u ap. Xumus 115 npodeccuit U crnenuaibHOCTEd TEXHUYECKOTo Mpoduis
(2JIEKTPOHHOE MPUJIOKECHUE).

HNuTepHer-pecypcebl
www. pvg. mK. ru (omummnuana «I[Tokopu BopoObeBEI ropbi»).
www. hemi. wallst. ru (O0pa3oBaTelIbHBII CANT IS IKOJIBHUKOB « XHUMUSD).
www. alhimikov. net (O6pa3oBaTenbHbIN CalT IS IIKOJBLHUKOB).
Www. chem. msu. su (ekTpoHHas OMOIMOTEKa IO XUMUH ).

WWW. enauki. ru (natepHeT-u3naHue Ui yunteneil « EcrecTBeHHbIC HAYKn).
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www. 1september. ru (meroamueckas rasera «IlepBoe ceHTSIOPS»).
www. hvsh. ru (xypran «XuMHs B IIKOJIE).
www. hij. ru (kypHan « XuMus U )KH3HBY).

www. chemistry-chemists. com (3JeKTPOHHBIH KypHaAIT « XHUMHKH B XUMHUS).

ITPUMEPHBIE TEMbI PE®EPATOB
buortexHonorus u renHas uHxeHepus — Texnojaoruu XXI Beka.

HanotexHonorus kKak IIPUOPUTCTHOC HAIIPABJICHUC PA3BUTHUA HAYKM W IIPOU3BOACTBA B

Poccuiickon ®@enepanum.

CoBpeMeHHbIE METO/IbI 00€33apa>KuBAHUSI BOJIBI.

AJIOTpOIUS METAJIIOB.

Kusznb u gesarensHocThb .M. Menaeneena.

«IlepuonnyeckoMy 3aKOHY OyAylIee HE FPO3UT Pa3PyILICHUEM. .. ).
Cunres 114-ro snemeHTa — TpUyM{Q pOCCUICKUX HUBUKOB-SACPIIUKOB.
N3oTonsl Bogopoaa.

Hcnonb3oBaHue painOaKTUBHBIX U30TOMOB B TEXHHUECKHUX IETISX.
PentrenoBckoe u3nmydeHue 1 ero UCIoJIb30BaHUE B TEXHUKE U MEIUIIMHE.
[T1a3ma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

AMoOp(QHBIE BEleCTBa B MPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyKaromen cpeibl 0T XUMUYECKOTO 3arpsi3HEHUS.
KonuuecTBeHHBIE XapaKTEPUCTUKH 3arpsI3HEHUST OKPYKAIOIIEH CPEJIbl.
[TpuMeHeHne TBEpAOTo U razoodpasHoro okcuaa yriaepoaa(lV).
3amuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arps3HEHMSI.

['pyboaucnepcHble CUCTEMBI, UX KJAacCU(UKAIUS U UCIOJIb30BaHUE B MPO(EeCcCCHOHATBHOM

ACATCIBbHOCTH.

KocMmeTuueckue renm.
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[IpuMeHneHune CyCceH3ui U IMYJIbCUM B CTPOUTENBCTBE.

MuHepaibl 1 TOpHbIE TOPOAbl KaK OCHOBA JIUTOC(HEPHI.

PacTtBOpBI BOKpYT Hac.

Bopna kak peareHT u Kak cpena st XMMUYECKOTO ITPOIIECCa.

Tursl pacTBOPOB.

Kuzsb u nearenbHocTh C. AppeHuyca.

Bxrnag oTe4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPUH DIIEKTPOIUTUUECKON TUCCOLUALINH.
YcTpaHeHue )KECTKOCTH BOJIbI Ha IPOMBILIUIEHHBIX MPEANPUATHSIX.

CepHast KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIEHHOCTH.

Hcnonb30BaHME MUHEPAIBHBIX KUCJIOT HA NPEANPUATHAX PA3IMYHOTO MPOQuUIIs.
OKCcHJIBI M COM KaK CTPOUTEIIbHBIE MATEPUAJIBI.

Hcropus runca.

IloBapeHHas COJIb KaK XUMUYECKOE CBIPHE.

MHOroaMkuii KapOoHaT KaiblLYs: B IPUPOE, B IPOMBIIIJIECHHOCTH, B OBITY.
Peakiuus ropenust Ha TpOU3BOACTBE.

Peakiust ropeHust B ObITY.

BupryanbHOe MOAEIMPOBAaHNE XUMUYECKUX MPOLIECCOB.

DIIEKTPOJIN3 PACTBOPOB AJIEKTPOIUTOB.

DJIEKTPOJIN3 PACIIABOB JICKTPOJIUTOB.

[IpakTyeckoe  NpPUMEHEHHE  JJEKTPOJM3a:  papUHUpPOBAHUE,  TajJbBaHOIUIACTHKA,

raJbBaHOCTETHS.
Hctopust monydeHus: ¥ MPOU3BOJICTBA ATFOMUHUSL.
DAEKTPOIMTUYECKOE TIOJTydYeHUE U padUHUPOBAHKUE MEIH.
Kusnb u gearenbHocTh [, [[9BH.

PoJib MeTan10B B HCTOPHUM YETTOBEYECKOW [IMBUITU3ALIH Y.

Hcropust 0T€4ECTBEHHON YEPHOU METAJULYPIUH.
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Hcropust 0Te4eCTBEHHON LIBETHOM METaJUTYPIHH.

CoBpeMEHHOE METAILTYPIU4E€CKOE MPOU3BOACTBO.

CriennanbHOCTH, CBSI3aHHBIE C 00paOOTKOI METAIIOB.

Ponp MeTamioB U CilaBOB B HAYYHO-TEXHUYECKOM MPOTpecCe.

Koppo3sus MmeTaimioB v criocoObl 3alUThL OT KOPPO3HUU.

WHuepTHbIe UK 01aropoiHbIe rasbl.

Poxnaromnye conu — rajloreHsl.

Hctopust mBEICKON CIIMYKH.

XUMUsl METAJIJIOB B MO€EH Mpo(eccrnoHaIbHOM e TEIbHOCTH.

XUMHSI HEMETAJIJIOB B MOEH MPOPECCUOHAIBHOM JESITEIIbHOCTH.

Kpatkue cBeneHus 0 MCTOPUN BOSHUKHOBEHUS U PA3BUTHS OPTaHUYECKON XHUMHUH.
Kuznp u nearensHocTh A.M. byTtieposa.

Buranmsm u ero kpax.

Posib OT€YECTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTUU MUPOBOW OPraHUYECKON XUMHHU.
CoBpeMeHHbIe NPEICTABICHUS O TEOPUUA XUMUYECKOTO CTPOEHUSI.

DKOJIOTMUECKHE ACTIEKThI UCIIOIb30BAHUS YTIEBOJAOPOIHOTO ChIPbSL.

OKOHOMHYECKHE  aCHEKThI MCKAYHAPOAHOIr0  COTPYAHHUYCCTBA 110  HCIIOJIB30BAHUIO

YIIEBOAOPOIHOIO CHIPHSL.

Hctopust OTKphITUS U pa3paOOTKH Ta30BbIX UM HE(PTIHBIX MeCTOpOXAeHH B Poccuiickoii

denepannu.

XHUMHUS YTIIEBOIOPOIHOTO CBHIPhsS U MOsI OyayIas nmpodeccus.

VYTri1eBo0pogHOE TOIIMBO, €0 BUALI U HA3HAUCHHUE.

CuHTeTHYECKHE KayuyKHu: UCTOPUSI, MHOTOOOpa3He U MEePCIEKTUBHI.
Pe3nHoTexHUYECKOe MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHHUUYECKOM MTPOrpecce.

CBapouHO€ TPOU3BOJICTBO U POJIb XUMHH YTJIEBOAOPOJIOB B HEH.
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HC(bTB H €€ TPAaHCIOPTHUPOBKA KaK OCHOBAa B3aMMOBLII'OAHOI'O MCXKAYHAPOIAHOIO

COTPYJHUYECTBA.
ApoMaTuuecKue yriaeBo0pO/Ibl KaK ChIpbE JIJIsl IPOU3BOJICTBA MECTUIINIOB.
YrieBoasl U UX POJIb B JKMUBOU IPHUPOJIE.

CtpoeHue rIIOKO3bl: UICTOPUSI pa3BUTHSI MIPEICTABICHUN U COBPEMEHHbBIEC BO33PEHUSI.
Pa3zBuTHe caxapHOi MpOMBILIEHHOCTH B Poccum.

Ponw yrieBomoB B Moeit Oyayiei mpodeCCHOHATBHOM NS TeTHOCTH.

Meranoi: xemoduius u xemodoous.

DTaHOJI: BeJIMYaiiiiiee 01aro U CTpaurHoe 3710.

AJIKOTOJIU3M U €T0 NMPOopUIaKTHKA.

MHoroaTtomMHbI€ CIUPTHI U MOS Oyy1iast mpodeccruoHanbHas AesTEIbHOCTb.

q)OpMaJIBIIGI‘I/II[ KakK OCHOBAa IMOJIYy4YCHUA BCIICCTB )51 MaTCpUuaIoB JJIA MoOeM

npodeCcCHOHAIIEHOM JeATeIbHOCTH.

MypaBbprHasi KUCJI0Ta B IPUPOJIC, HAYKE U MPOU3BO/ICTRBE.

Hcropus ykcyca.

CnoxxHble 23GUPHI U UX 3HAYCHHUE B MIPUPOJIC, OBITY U MPOU3BOJICTRE.

JKupbl Kak TPOYKT MUTAHUS U XUMUYECKOE ChIPhE.

3aMeHa KUPOB B TEXHUKE HETUIIIEBBIM ChIPHEM.

HexBaTka mpo10BOJILCTBUS KakK Io0aabHas MpodsiemMa 4eJI0BeUeCTBa U ITyTH €€ PEIICHMUS.
Mpuia: mpoiiioe, HacTosee, Oyayuiee.

CpenctBa TUTMEHbl HA OCHOBE KUCJIOPOJACOIEPKAITUX OPraHUYECKUX COSTUHEHUM.
Cunretndeckue Mmororue cpeacta (CMC): 10CTOMHCTBA U HEIOCTATKH.

AMMUaK 1 aMUHBI — 0€CKUCTIOPOIHBIE OCHOBAHUS.

AHWIMHOBBIE KPACUTEJIN: UCTOPHUS, IPOU3BOIACTBO, MEPCIECKTURA.

AMWHOKHCIIOTHI — aM(pOTEpHBIC OPTaHUYECCKHUE COSTUHEHHUS.

AMUHOKHCIIOTBI — CKKHPIIUIHUKH> OEJIKOBBIX MOJICKYII.
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CuHTEeTHYECKHE BOJIOKHA HA aMUHOKHUCIIOTHON OCHOBE.
«Ku3Hb 3TO €1OCcO0 CyIIEeCTBOBAHMS OEITKOBBIX TEII...)»
CTpyKTyphl O€JIKa U ero JeCTpyKTypUpOBaHUE.
buonoruueckue GpyHKIuu OEIKOB.

benkoBasg 0CHOBa UMMYHUTETA.

CIIN/ u ero mpoduiiakTHKa.

Jlepunut Oenka B THUIIEBBIX NPOAYKTaX W €ro MPEOJOJCHHE B paMKax TJI00ambHOM

IPOJIOBOJILCTBEHHOM MTPOTPaMMBI.

XuMus 1 OHOIOTHS HYKJICHHOBBIX KHUCJIOT.
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