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1. OBIIAS XAPAKTEPUCTHUKA PABO‘I}EfI ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITJIMHBI
oY a.12 XUMUSA

1.1. MecTo IUCHMIVIMHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl

OobmeoOpa3oBaTenbHas yuyeOHas AMCUMILIMHA «XHUMHS» B COOTBETCTBUU C y4EOHBIM
IUIAaHOM M3y4aeTcss B paMKax oOmieoOpa3oBaTelnbHON MOATOTOBKM M BXOIHMT B MEPEYCHb
00111e00pa30BaTEIbHBIX YU4EOHBIX TUCIUILINH 10 BHIOOPY 00 yJarOIuXCs.

[Iporpamma  gUCHMIUIMHBI  «XUMHS»  OpeJHa3HauyeHa  JUIs  M3Y4YeHUs B
npodeccuoHanbHbIX 00pa3oBareibHbIX opranuzanusax CIIO, peanusyronmx oOpa3zoBaTelbHYIO
nporpaMMy cpeaHero oomero oOpa3oBaHUsI B IpeeiNax OCBOCHHUS MPOrpaMMbl MOJATOTOBKU
cnenuanucra cpeanero 3seHa (I1I1C3).

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOrmiero
o0pa3oBaHUs, MPEABABISEMBIX K CTPYKTYpE, COJEPIKAHUIO U pPe3ylbTaTaM OCBOEHUS Y4eOHOI
JUCLUIUIMHBI, B COOTBETCTBUM C PexkoMeHIanusMu 1[0 OpraHu3allM IOJIyYE€HHUS CPEIHEro
oOmero oOpa3oBaHus B TMpefeliax OCBOEHHS 00pa30BaTeNbHBIX MPOrpaMM  CPEIHEro
MpoeCCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOIO O0OIIEro oOpa3oBaHUA C YYE€TOM
TpeOoBaHuil (eaepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIAPTOB M MOTydaeMon
CHEeNMATBHOCTA  CpelHero mnpodeccHoHanpHOro oOpazoBanust (mmuceMo  JlemaprameHnTa
rOCy/IapCTBEHHOW MOJUTUKH B cdepe MOAroToBkH padoumx kaapoB u IO MwunoOpHayku
Poccun or 17.03.2015 Ne 06-259), a Taxke Ha OCHOBE OOBEAMHEHUS MPUMEPHBIX MPOrpaMM
o0mieo0pa3oBaTeabHbIX  Y4€OHBIX ~ TUCHUIUIMH:  XUMHUS U1 [podecCHOHATbHBIX
00pa30BaTeNbHbIX  OpraHu3alluii  PEKOMEHJOBAHHBIX  (DenepabHBIM  IOCYAAPCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «®DenepanbHblii HHCTUTYT pa3BUTHS oOpazoBaHus» (PIAY
«®UPO»), mporoxois Ne 3 ot 21 utons 2015 r.

1.2.  Ileau u pe3yJbTaThbl 0CBOEHUsI 00111e00Pa30BaTeIbHOI YUeOHOH AN CHHUILIUHBI

CopepxaHve MpOrpaMMbl JTUCHUIUIMHBI «XUMHUS» HAIpaBJIEHO Ha JOCTH)KEHHE
CIEAYIOLIUX LeJIeH:

- ¢popMupoBaHUEe Yy 00y4arOIIUXCsl YMEHUS OLEHUBATh 3HAYUMOCTh XUMUYECKOI'O 3HAHUS
JUISL KaXJI0T0 YeJIOBEKa;

- popMupoBanue y 00y4aromuxcs IEJTOCTHOTO MPEICTABICHUSI O MUPE U POJIM XHUMHUH B
CO3/IaHUM COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHBI MHpa; YMEHHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEH  JACHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOH,
TEXHUYECKOH cpeJibl, UCTIONb3YS ISl 3TOT0 XMMHUYECKHE 3HAHUS,;

- pa3BUTHE Yy OOydYalOIIMXCS YMEHUN pasznuuaTth (QakThl U OLEHKU, CpPaBHUBATh
OLICHOYHBIE BBIBOJIBI, BHJETh WX CBS3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPUEB C
OTIPENIETICHHON CHCTeMOM IIeHHOCTeH, (OpMYIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

- mpuobpereHre OOYy4aIOUIUMUCS OINbITa Pa3HOOOpPA3HOM MEsATeNbHOCTH, MO3HAHUA U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAJIbHOE 3HAUYEHHUE Ui Pa3IMYHbIX
BUJIOB JIESATEIHLHOCTH (HABBIKOB pEIIECHUS MpOOJeM, MPHHATHS PEIICHWH, MOWCKa, aHau3a U
00paboTku MH(OpPMAIMH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHM, COTPYIHUYECTBA,
0e30macHOTO 00paIeHus C BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM).

Pabouas mporpamMma AMCHUIUIMHBL «XHUMUS» IpeHa3HAuUEHA Ul CTYACHTOB, 00yUYaroIUXCs 110
cnenuanbHocTH: 08.02.10 CTpoUTENhCTBO KENE3HBIX JOPOT, MYTh U IMYyTEBOE XO35AUCTBO.

OcBoeHune coaepkaHusi y9eOHOW TUCHMIUIMHBI «XUMHUS» OOECIEUMBACT TOCTHKCHHUE
CTYACHTaMH CJIEIYIOIUX Pe3ybTaTOB:

1.2.1. JInyHOCTHBIE pe3yabTaThl OCBOEHHS 00111€00pa30BaATEIbHOM Y4eOHOI THCIUTITHHBI

-4yBCTBO TOPJOCTH U YB)XEHUS K HUCTOPUU U JOCTHXKEHUSM OTEYECTBEHHOM
XUMHYECKONH HayKd; XHUMHUYECKHM TpaMOTHOE IIOBEACHHE B MNpodeccCHOHAIbHON
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NeSITEILHOCTH U B OBITY IPU OOpAIEHUH C XUMHYECKUMH BEUIECTBAMHU, MaTepUaIaMH
poLeccamu;

-TOTOBHOCTh K MPOAOJDKEHHIO OOpa30BaHUS M TOBBIILICHHUS KBaTU(pUKAIMH B
n30paHHON TPO(EecCHOHANBHOM NIeATEeIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIHU
XUMHYECKHX KOMIIETCHIIUN B 3TOM;

-YyMEHHUE HCIIOJIb30BaTh JOCTH)KEHHUS COBPEMEHHOM XHMHYECKOH HAayKd H
XUMHUYECKHX TEXHOJIOTHH JJIsi TOBBIMEHUS COOCTBEHHOTO HMHTEIICKTYAIBHOTO
pa3BUTHSA B BEIOpaHHOU TPO(HECCUOHATILHON e TeNbHOCTH;

- cOpMHPOBAHHOCTP KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIICHUH U
COTPYJIHUYECTBE CO CBEPCTHUKAMHU U B3POCIBIMH B 00pazoBaTElbHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUYECKON M IPYTUX BUIAX JEATEIbHOCTH;

- yYMEHHE SCHO, TOYHO, TIPaMOTHO H3JlaraTb CBOM MBICIHM B YCTHOH U
OUCHbMEHHOW peYH, TIOHMMAaTh CMBICI TIOCTAaBJICHHOW 3ajJaud, BBICTPAMBATh
apryMeHTaltI0, TPUBOIUTH APTYMEHTHI U KOHTPAPTYMEHTHL;

- KPUTUYHOCTH MBIIUICHHS, BIAJICHUE NEPBUYHBIMH HaBBIKAMHU aHAU3a W
KPUTHUYHOH OLIEHKHU MOoJTydyaeMoil nHpopmanuu;

- KpEaTUBHOCTH MBIIUICHUS, UHUIIMATUBHOCTH ¥ HAXOUYNUBOCTH;

npeIMeTHBIX:

-c()OpMHUPOBAHHOCTH MPEICTABICHUM O MECTE XMMHH B COBPEMEHHOW HAyYHOU KapTHHE
MUDA;

-IIOHMMAaHHUE POJIM XUMHHU B (POPMHUPOBAHUHU KPYTro30pa v (HYHKIIMOHAIEHOW TPAMOTHOCTH
YeNoBeKa ISl PelIeHUs MPAaKTUYECKUX 3a/1a4;

-BJIQICHUE OCHOBOIIOJIATAIONIMMU XHUMUYECKHUMHU MOHATUSMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOIOTUEN I CUMBOJIHMKOI;

-BJIQJICHUE OCHOBHBIMH METOJaMHM HAy4YHOTO MO3HAHUS, HCIOJIB3YEeMBIMH B XUMUH:
HaOJr0IeHueM, ONUCAaHKWEeM, U3MEPEHUEeM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHSITH
pe3yabTaThl MPOBEIECHHBIX OMBITOB M JI€JaTh BBIBOJBI, TOTOBHOCTh U CIOCOOHOCTH NMPHUMEHSTh
METO/bI MO3HAHMSI ITPU PELICHUN PAKTUUYECKUX 3a/]1a4;

-c(hopMHUPOBAaHHOCTH YMEHHS AaBaTh KOJUYECTBEHHBIE OICHKH W MPOHM3BOJIUTH PACUETHI
10 XMMHUYECKUM (hopMyJIaM U YpaBHEHUSIM;

-BIIQJICHUE TIPABWJIAMH TEXHUKH O€30MAaCHOCTH TIIPH HCIOJIB30BAaHUN XHMHUYECKHUX
BEIIIECTB.

1.2.2. MeTtanpeaMeTHble Ppe3yJbTAaThbl OCBOEHUSI 001Ie00pa3oBaTeIbHO  yueOHOI
AUCHMILTUHBI

-HCIIOJTb30BAaHHUE PA3IMYHBIX BUJIOB ITO3HABATEIHHOMN JEATEIBHOCTH U OCHOBHBIX
UHTEJUIEKTYaJbHBIX oOlepauui (MOCTAaHOBKM 3ajaud, (HOPMYJIUPOBAHHS THMIIOTE3,
aHaM3a ¥ CHHTE3a, CpaBHEHHs, 0000MICHNUS, CHCTEMAaTU3aIliH, BBISIBICHUS TPHYUHHO-
CJICZICTBEHHBIX CBSI3€H, MOMCKAa aHAJIOroB, (POPMYTHUPOBAHMS BHIBOJOB) ISl PELICHHUS
MIOCTABJIICHHOW 3aJlaud, NPUMEHEHHWE OCHOBHBIX METO/IOB TMO3HAaHUs (HaOIrOmeHUs,
HAYYHOTO 3KCIIEPUMEHTA) /Ul W3YYEHUS Pa3UYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M
IpoIecCOB, C  KOTOPHIMH  BO3HHMKAaeT  HEOOXOIMMOCTh  CTaJKUBAThC B
npodeccuoHaIbHOM chepe;

-HCTIOJTb30BAaHUE  PA3JMYHBIX HWCTOYHWKOB JUIS  TIOJTYYCHHUS XUMHUYECKOU
uHpOpMallUK, YMEHHE OLICHUTh €€ JIOCTOBEPHOCTh Ui JOCTHIKEHHUS XOPOIINX
pe3ynbTaTOB B MPO(EeCCHOHANILHOM cdepe;

-OCO3HAaHUE COLHUAIBHOW 3HAYMMOCTH CBOEH Mpodeccun/CnenuaibHOCTH,
o0TajaHre MOTUBAIMEH K OCYIIECTBICHHUIO MPO(eCCHOHALHOM eI TeTbHOCTH;

- BJIQJICHWE HaBBIKAMU I[103HABAaTEJIbHOM, Y4eOHO-HCCIENOBATEIbCKOW U
MIPOCKTHOHN JIEATENBHOCTH, a Tak)Ke HaBBIKAMHU pPa3pelIieHus] MpoOjeM; TOTOBHOCTh H
CIOCOOHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUsS MPAaKTUYECKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

- YMEHHE CaMOCTOSITENIbHO OIICHWBATh M NMPHUHUMATh PEIICHUs, OMpPEeIIIonne
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CTpaTeruIo MOBEACHUS, C YUETOM IPak/IaHCKUX Y HPABCTBEHHBIX LIEHHOCTEH;

- OCO3HaHHOE BJAJICHHUE JIOTHUYECKUMU JEHCTBUSIMU OIpEAETCHUS TOHSATHUH,
0000111eHNUs, YCTAaHOBJICHUS aHAJIOTMH, KJAaCCU(UKAUU HA OCHOBE CaMOCTOSTEILHOTO
BbIOOPA OCHOBAHUU U KPUTEPHUEB;

- YMEHHME YyCTAaHABJIMBATh TMPUYUHHO-CICJACTBEHHBIE CBSI3U, CTPOUTH
paccyxeHue, yMo3aKiIdeHne (MHAYKTUBHOE, IeTyKTUBHOE U [0 aHAJIOTHH) U JeNaTh
apryMEHTHPOBAHHBIC BHIBOIBI;

1.2.3. IlpeaMeTHbIe pe3yJabTAaThl OCBOEHHsI 00111€00Pa30BaTEIbHOM YUeOHOI TN CHUTIITHHBI
-c(hopMHPOBAHHOCTH TPEJCTABICHUNA O MECTE XMMHUU B COBPEMCHHON HAay4YHOU KapTHUHE
MUDA;

-IIOHUMAHUE POJIU XWMHH B (OPMUPOBAHHUU KPYyro3opa M (PyHKIHMOHATHHOW TPaMOTHOCTH

YyeJioBeKa Ui PellieHus MPaKTUUECKUX 3aj1ay;

-BJIAJICHUE OCHOBOIMOJIATalOUUMU XUMUYECKUMU TOHATUSIMH, TEOPUSMH, 3aKOHAMU U

3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKO TEPMUHOIOTUEN 1 CHMBOJIHKOIA;

-BJIJICHUE OCHOBHBIMH METOJaMH HAyYHOTO I[IO3HAHMS, MCIOJb3yEeMbIMA B XHUMHHU:

HaAOII0/IEHUEM, OTHMCAHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM; YMeHHe 00pabaThiBaTh, OOBSICHATH

pe3yabTaThl MPOBEACHHBIX OMBITOB U JI€JaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTh

METO/IbI [TIO3HAHUS IPU PELICHUU MPAKTUYECKUX 3a/1a4;

-c(hOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJWYCCTBCHHBIC OLECHKH M IMPOHU3BOJUTH PACUYETHI IO

XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

-BJIaJICHUE MPABUJIAMU TEXHUKH 0€30M1aCHOCTHU MPH MCIOJIb30BaHUM XUMHUECKUX BEIICCTB.

1.3 Tpo¢puabuas cocrapiasiiomas (HANPABJIEHHOCTH) 00MIE00PA30BATEIbLHON YueOHOI
JAUCUMIITUHBI

W3ydyenne mucnuruiubbl «XuMmus» ocymectsisiercs B pamkax [IIICC3 ¢ yderom
npodeccuonansHoil HampaBieHHOCTH crernuanbHocTH 08.02.10 CTpoHTEnhCTBO IKEIE3HBIX
JIOpOr, MyTh U IYTEBOE XO34HCTBO 3a CUET MEXIPEAMETHBIX CBs3€dl ¢ JUCHUIUIMHAMU
po(hecCHOHANBHOr0 Y4eOHOr0 IHUKIIA.

Kpome Toro, mpoduibHas coCTaBIfOLIas HAXOJUT CBOE OTPaKEHUE B OpraHU3alUU
CaMOCTOSITENIbHOM paboThl 00yyaroUMXcs MpU HanucaHuM pedepaToB U NOJTOTOBKE COOOIIEHUN
C HCIOJb30BaHMEM HH(OpMaK MpopecCHOHATBHBIX YYEOHBIX U MEPUOANYECKUX W3/IaHUil,
D0P, caiiTos.

1.4 Kotn4ecTBO 4acoB HAa OCBOCHHME IPOrpaMMBbl 00111€00pa30BaTEJIbHON y4eOHOMH
AUCHMIITUHBI

Bcero uacoB makcumansHOU yueOHON Harpy3ku odydatonierocs 114 gacos,

B TOM YHCIIE:

- 00s13aTeNIbHOM ayTUTOPHOH yueOHOH Harpy3Ku 00ydaromerocs — /8 4acos;

- YaCOB CaMOCTOSTEIbHON paboThl — 36 Jaca.



2. CTpykKTypa U cojep:kaHue 001e00pa3oBaTeIbHON YUeOHOM THCIMTLTHHBI

2.1 O0beM 0011e00pa3oBaTEIbHONH Y4eOHOM TMCHUIINHBI H BUAbI YU4eOHOIl padoThl

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 114
O0s13aTes1bHAs AyIMTOPHAs yueOHAas Harpy3Ka (Bcero) 78
B TOM YHCIIE:
MIPAKTUYECKHE 3aHATHS 10
CaMocTosiTe1bHasi paGoTa o0yuarouerocs (Bcero) 36
B TOM YHCJIE!
BBITMIOJTHEHHUE TOMAIITHUX 3a/IaHUi: TIOJIFOTOBKA K YCTHOMY 15
OIIPOCY, TECTUPOBAHHIO
MOATOTOBKA COOOIIEHUH, JOKIIaI0B, pedepaToB 14
MOJTrOTOBKA M 0()OPMIICHHE OTYETa MPAKTHYECKUX 3aHATHIA 5
[TonroroBka k quddepeHIpoBaHHOMY 3a4eTy 2

Ilpomesicymounan ammecmayusn 6 popme ougpgpepenyuposannozo 3auema




2.2. TemaTuueckuii MJIaH u coaep:xkanue ydeonoi mucuumnnsl OY 1.12 «XUMMUSA»

Ne ne-
bi (H) 0

HauMenoBanue
pa3aesioB U TeM

Coaep:xxanue yueOHOro MaTepuasa, JJjadopaTtopHblie U
NpakTHYeCKHe padoThl, CAMOCTOSITe/IbHAs padoTa
o0yuawumuxcsi, popMbl OPraHu3anum 1esATeJIbHOCTH
00y4arouuxcs

Oobem
YacoB HA
U3ydeHue
pazneda,

TEeMbI

Koa-Bo
4acoB Ha

YPOK

3amanue HA TO0M

3

4

5

| CEMECTP

50

MOJAYJb «XUMMUSA»

MOAYJb 1 <HEOPTAHUYECKASA XUMMUA»

Brenenue. [Ipeamer
XUMHUH

Beeoenue. Ilpeomem xumuu.

Hayunbie MeTO/bI MO3HAHUS BELIECTB U XUMUYECKHX SBJICHHM.
Ponsb skcniepumenTa u Teopuu B xumuu. MonenupoBanue
XUMHUYECKUX MPOIECCOB. 3HAUYCHNE XUMUU P OCBOSHUU
npodeccuii CITO u cnenmansrocTelt CITO TexHHYECKOTro
npoduiIst mpodhecCHOHaTLHOTO 00pa30BaHMS

2/2

[1] cTp.3-8, §1.1;
3a1aHus

Tema 1.1
OCHOBHBIE TTIOHATHS U
3aKOHBI XUMUAU

OcHogHble 3aKOHbL XUMUU.

BemectBo. ATom. Mosnekyna. XUMUYECKUM 3JIEMEHT.
Asnorponus. [Tpocteie u cnoxHble BemecTBa. KauecTBeHHbIN U
KOJIMYECTBEHHBIA COCTaB

BeUIECTB. XHUMHYECKHE 3HAKU U (Qopmyisl. OTHOCHUTENbHbBIE
aTOMHAas U MOJIEKYJIIpHast

Macchl. KonnuaecTBo BemecTsa.

3axon Aeozaopo u cinedcmeusn u3 Hezo
Crexuomerpusi. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTB MOJEKYJISIPHOW CTPYKTYpHI.
3akoH ABOrajipo U CIEACTBUS U3 HETO.

Pewenue 3a0au na naxosxcoenue OMmHOCUMEIbHOU
MOJIEKYIAPHOU MACCHL, ONPedeIeHUe MACCO8OIl 001U
XUMUUECKUX ITIEMEHM 08 8 C/I0HCHOM 8euiecmee
Pacuernrle 3a/1aun Ha HaXO0KAeHNE OTHOCUTEIbHON
MOJIEKYJIIPHOW MACCBI, ONPEIEICHUE MAaCCOBOU JTOJIU

2/4

[1] §1.2 (cTp.14-
17) 3amanus 1-6

2/6

[1]§1.2;

3amanns 6-10

2/8

PCIICHUC 3a1a4
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XUMHUYCCKUX 3JICEMCHTOB B CJIIOKHOM BCIICCTBC.

JdemoHcTpauuu

Moenu aToMOB XUMHUYECKHIX JIEMEHTOB.

Mopnen  MoOJIEKYlT  HPOCTBIX M CJOXHBIX  BEIECTB
(mapoctepxkueBbie u Ctroapra—bpurneda).

Kosmnekuus mpocThIX U CIOKHBIX BEIIECTB.

Hekotopsie BelecTBa KOJIMUECTBOM | MOJIb.

Monens MOISIpHOTO 00BbeMa ra3os.

Amnorponust pocdopa, KHCIOpo/a, OJI0Ba.

CamocrosiTesibHast paboTa 00y4arOLINXCA:

Brimonnenue pomamiHero 3afaHusi, MOUCK HMHpoOpManuu s
MOJITOTOBKH COOOIEHHUH U TOKIIAJ0B, 10 TEMaM: «AJUIOTPOITHbIE
mogudukamu  yriepoaa  (anmas,  rpadut),  Kuciopoaa
(kucmopon, 030H)», «lloHATHE O XMUMHUYECKON TEXHOJIOTHHN,
«[loHsiTHE O OMOTEXHOIOTMH U HAHOTEXHOJIOTHI.

Pa3bop xkimaccudukamuu BEIIECTB, COCTABICHHE YpaBHEHUI
peakuui, penieHue 3aaad

Tema 1.2
[Iepuoanueckuii 3aK0H
Y MIepUOINYECKast
CHUCTEMA XUMHUYECKUX
anemenTtoB J[.1.
MenneneeBa U CTpOEHUE
aToma

Ilepuoouueckuit  3akon u  Ilepuoouueckan  cucmema
xumuueckux inemenmos /|.H. Menoeneesa.

Otkpeitue 1. UW. MenneneeBsiM Ilepuonnueckoro 3akoHa.
[lepuonnueckuii 3akoH B popmynuposke /. 1. Meneneesa.
[lepuognueckast  Tabauma  XMMHMYECKHUX  DJIEMEHTOB  —
rpaduueckoe 0ToOpakeHue nepruoanyeckoro 3akona. CTpykTypa
MEepUOANYECKON TaOnuubl: TepuoAbl (Majble M OOJIbLIHE),
rpynisl (TaaBHAs U MOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.U. Menoeneesa.
AToM -croxHas uactuna Sapo (MPOTOHBI U HEUTPOHBI) U
aNeKTpoHHast o6onouka. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB Majbix MeproaoB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJBIINX
MeprooB (MePexXOAHbIX AneMeHTOB). [loHsTHEe 006 OpOUTamNIX. S-,
p- u d-opOurtamu. DJIEKTPOHHBIE KOH(PHUTYpAIMH aTOMOB
XUMHYECKUX  dneMeHToB. CoBpemeHHass  (OpMyIHpOBKa

2/10

[1] §2.1

3aJaHusd

2/12

[1] §2.2 3ananus
1-7
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[lepuoanueckoro 3akona. 3Hauenue lleproauyeckoro 3akoHa u
[lepuonuueckoit cucTteMbl XUMUYECKuUX diaeMmeHToB J[. M.
MeHI[eJIeeBa JJIS pa3BI/ITI/I$I HayKI/I U IIOHHUMAaHUS XPIMPI‘-IGCKOﬁ
KapTUHBI MUpA.

JdemMoHcTpanuu

Paznuunsie Qopmbl  [lepuoguyeckoid cuCTeMbl XMMHYECKHUX
anemenToB /1. 1. Menpeneena.

Junamuueckue Tabmuusl g MoaenupoBanus I[lepuoanueckoit
CUCTEMBEI.

DnexTpu3aius Tel U UX B3auMOJICHCTBUE.

JlaGopaTopHbIii ONBIT

MonenupoBanue -nocrpoenus [lepuoaudeckoii TabIUIIBI
XUMHYCCKHUX JIEMEHTOB

CamocrosiTesibHas padoTa 00yyaromuxcs:

BemonHenne  poMamHero  3aJaHMs  Ha  COCTaBJICHHE
JIEKTPOHHBIX (POPMYJI 3JIEMEHTOB;

PaGota ¢ y4eOHHUKOM, JOINOJHUTEIBHOH  JIUTEPATYpOil,
UHTEpPHET-  MCTOYHMKAMM Ul  IOATOTOBKHM  JOKJIAJOB,
coo01IeHn i 51 HHIABUAYAIbHOIO IIPOEKTA.
Tembl  nokmagoB ©  cooOmeHuit:  «PaanoakTHBHOCTDHY,
«PEHTreHOBCKOE M3JIy4EHHME U €ro MCIOJb30BaHUE B TEXHUKE U
MeaunuHe», «MoaenupoBaHue Kak METOJ IPOrHO3MPOBAaHUS
CUTYyAallMH Ha MPOU3BOJICTBEM.

NunuBuayansHblii npoekT: «Mcrosnb30BaHME pPaguOAKTHUBHBIX
M30TOINOB B TEXHUYECKUX LEJSX» (JOKJIA U MPe3eHTalus)

Tema 1.3
CtpoeHue BelecTa

Buowi xumuueckoit ceéazu.

HNonnasa xummuueckasi cBsi3b. KaTHOHBI, UX 00pa3oBaHuE U3
aTOMOB B pe3ysbTaTe IpolLecca OKHUCIEHUSA. AHUOHBIL, HX
oOpa3oBaHMe M3  aTOMOB B  pe3yjbTaTe  Ipolecca
BOCCTaHOBJIEHMs. VIOHHAs CBS3b KaK CBSI3b MEXJy KaTUOHAMU U
AHMOHAMHM 332 CYET JJEKTPOCTATHYECKOTO  IPHUTSKEHHUS.
Knaccugukanuss MOHOB: MO COCTaBY, 3HAKY 3apsja, HAJTUYUIO
ruipaTHOd 000J0uKkH. VIOHHBIE KPUCTAIIIMYECKHE PEIIETKH.

2/14

[1]§3.1-3.3,

3aJaHusd
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CBolicTBa BELIECTB C HOHHBIM THUIIOM KPHCTAJUIMYECKON
PEIIETKH.

KoBasienTHasi xumu4eckasi cBsi3b. MexaHusM o0pa3oBaHUs
KOBQJIEGHTHOM CBsI3U (OOMEHHBIH M JOHOPHO-aKLEHTOPHBIN).
DNeKTpOOTPULIATENBHOCTb. KoBasleHTHBIE  moOnspHas  H
HenoJisipHas ~ CBsi3W.  KpaTHOCTP ~ KOBaJIEHTHOM  CBS3H.
MonekyJspHbIE W aTOMHBIE KPUCTAUIMYECKUE  PELIETKHU.
CpolicTBa  BEIECTB C  MOJIEKYJSIPHBIMM M aTOMHBIMHU
KPUCTAUIMYECKUMH PELIETKAMU.

Merannu4yeckasi cBsi3b. MeTauimueckas KpUCTaJIM4ecKast
peuieTka ¥ MeTaUIM4ecKas XuMudecKas CBA3b. Dusnyeckue
CBOMCTBA METAJLJIOB.

ArperatHble COCTOSIHMS BeIIeCTB M BOAOPOJHAS CB3b.
Tsepnoe, )xuakoe u razoo06pazHoe coctosiHus BeuecTs. [lepexon
BEUICCTBA M3 OJHOIO arperaTHOro COCTOSHMS B JIPYroe.
BonoponHnas cBsi3b.

JdeMoHcTpamun

Mogenb KpUCTaNIMYECKON PEIIETKU XJIOpUJIa HATPUSL.

OO0pasupl MUHEpPaIoOB C MOHHOM KPUCTAIUIMUECKOW PEIIETKOM:
KaJIbI[UTa, rajinTa.

Moneny KpUCTAIUTMUECKHUX PEIIETOK «CYXOro Jbaa» (WIu Hoza),
anmMasa, rpadurta (Uau KBapia).

[Tpubops! Ha KUAKUX KpUCTAIIAX.

OOpa3upl  pa3aUYHBIX  JUCIEPCHBIX  CHCTEM:  3IMYJIbCH,
CYCII€H3UU, a3p030JIeH, TeJIeH U 30J1EH.

Koarynsauus. Cunepesuc. Dpdext Tunnans.

JlabopaTopHbIe ONbITHI

[IpuroroBnenue cycrneH3nu kapooHaTa KalbliUs B BOJE.
[TonydyeHnne 3MynbCUM MOTOPHOT'O MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHCTEM

CamocrosiTesibHast padoTa 00y4arOIIMXCH

BhInonHeHne fgoMamiHero 3aJaHusl Ha COCTABICHHE CXEM
o0Opa3oBaHMs CBsI3€il M OmpeleNeHHe HX XapakTepa C
UCIOJIb30BAHUEM TAOJIUIIBI JICKTPOOTPULATEILHOCTH.
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BrimonHenue noknanoB u coodeHuit Ha temy: «Konaercanusy,
«Texyuectb», «Bosronkay, «Kpuctammuzamusay», «CyOomumarus
U Aecyomumanus».

BeilionHeHne  MHIMBHIYaIbHBIX  MPOEKTOB:  «AHOMAaJIUU
(Gu3MUeCKUX  CBOMCTB  BOAB», <«OKuaKue  KpUCTAILIIBI»,
«MuHepanel W TOpPHBIE NOPOABI KaK IPUPOJIHBIE CMECHY,
«IOMYIIbCUM U CYCIEH3UW», «301 (B TOM YHCIIE a’pO30JH) U
renny, «Koarynsauus u cuaepesucy (IOKIal U Ipe3eHTalus)

10.

11.

12.

Tema 1.4

Bopna. PactBopsl.
DIEeKTPOTUTHIECKAS
JIUCCOIIAIHAS

Booa. Pewenue 3a0au na pacuem KOHYEeHmMpPAyUuu 6euiecme
Bona kak pactBoputess. PacTBOPMMOCTD BEIIECTB.
HacpllieHHble, HEHACHIIICHHBIC, TEPECHIICHHBIC PACTBOPHI.
3aBHCHMOCTh PACTBOPUMOCTH Ta30B, JKHJIKOCTCH W TBEPIBIX
BEIIECTB OT Pa3IHUHBIX (PAKTOPOB.

MaccoBas J10Jis1 PaCTBOPEHHOI'O BEIIIECTBA.

Danekmponumuueckan Ouccoyuauus

DNEKTPOIUTHI U HEAJIEKTPOUTHI. DICKTPOIUTHUECKAS
TUccorranusa. MeXaHu3Mbl AJICKTPOJUTHYECKON JTHCCOIUALIUN
JUISL BEIIECTB C PA3IMYHBIMU TUIIAMH XHUMHYECKOWU CBSI3H.
I'mapatupoBaHHble M HE THApPATHpOBaHHbIE HOHBL. CTENEeHb
ANEKTPOJUTHYECKONH  aucconuanuu. CuiabHble U cjadbie
3IEKTPOJIUTHI. OcHOBHBIE MOJIOKEHUS TEOPUH
AIEKTPOJIUTUYECKON qucconuanui. KucmoTsl, OCHOBaHUS U COJIA
KakK AJIEKTPOJIUTHI.

Peaxkuyuu uonnozo oomena. Pewenue 3a0au na u3zovimox-
Heoocmamok

Peakuuu nonnoro oomena. Ciydan, B KOTOPbIX OHH MTPOXOJISAT
JI0 KOHIIA.

Pemenue 3a1a4 Ha BRIYKMCIIEHHE MACChI BEIIECTBA, OHO U3
KOTOPBIX B3SITO B U30BITKE.

IIpakTuyeckas padora 1
[IpuroroBienue pacTBopa 3aJlaHHOM KOHLIEHTpaluu

Knaccugpukayus xumuueckux coeounenuil. Okcuowt
Oxkcuipl, uX KJIacCu(UKAIUS M0 PA3TMYHBIM MPU3HAKAM.

10

2116 [11§3.4-35
3a1aHus
[1] § 3.6 3amanus
2/18 1.7
[1]1§3.6
2120
2/22 Otuer
2124 [1]§5.1;54

3aaHus nociue §
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CaolicTBa OKCHI0B. [ eHETHUECKas CBA3b MEXKY KilacCaMu
HEOPraHUYECKUX COCIMHECHHU.

5.4

JdemoHcTpauuu

PacTBopuMOCTB BEIECTB B BOJE.

Cobupanue ra3oB METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHnue B Bojie CEpHOM KUCIIOTHI U COJIE aMMOHHS.
OO6pa3ziubl KPUCTATUIOTHIPATOB.

N3roroBieHue runcoBom MoBsI3KHU.

HcnbiTanue pacTBOPOB 3JEKTPOJUTOB M HEINEKTPOJIUTOB HA
MPEIMET TUCCOLIUALIAH.

3aBUCUMOCTh  CTENEHU  BJIEKTPOJUTUYECKONW  JTUCCOLMALUU
YKCYCHOM KHCJIOTBI OT pa30aBieHHs pacTBOpa.

JIBrKeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.
[IpuroroBnenue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.
HNonutel.

O06pasibl MUHEPAIBHBIX BOJI PA3JIUYHOTO HA3HAYCHUS

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

[ToaroroBka otyera 1o jJadbopaTopHoi padoTe.

CocraBneHue ypaBHEHUM peakUuid, pelIeHHe 3aJad  Ha
HaxO0’KJICHHE MacCOBOM JIOJM BEIIECTBA B PAcTBOpE, Ha MEPEBO/I
KOHIIEHTpAllUid, PacCMOTPEHHE MPUMEPOB MHOTOCTYNEHYATOU
JIACCOITHAIINH.

Bemonnenne — gokirazoB u cooOIIeHnit  Ha  TeMy:
«IIpencraBieHne 0 COBPEMEHHOM TEOPUM KHUCIOT U OCHOBaHUI»,
«Kpucrannoruapate»,  «lIpaBuna  pa3baBieHuss  CepHOt
KHUCJIOTED», «Hcnonp30Banue CEepHOH KHUCJIOTHI B
MPOMBILUIEHHOCTH», «EJKWe IIenouyu, WX UCHOJIb30BAaHUE B
MIPOMBIIIIIICHHOCTH.

Brinonnenne WHAMBUAYaIbHBIX MPOEKTOB Ha TeMy: «[ ameHas u
HeralieHas U3BeCTh, €€ IPUMEHEHNE B CTPOUTEILCTBEY, «[ UIIC 1
anebactp, rumncoBanue», «lIpuMeHeHHE BOABI B TEXHHUYECKUX
nensix», <« KecTKoCTh BOABI M CIIOCOOBI €€ YCTPaHCHHS»,
«MuHepanbHble  BOJBI», «DIJIEKTPOIUTHUYECKOE IOIyYEHUE
amoMuHus», «l[IpakTrdeckoe TMPUMEHEHHE DJIEKTPOJIN3a»,
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«[anpBanorutactuka», «lampBaHocTerusi», «PadunupoBanue
LIBETHBIX METAJIJIOBY.

13.

14.

15.

16.

Tema 1.5
Knaccudpukanus
HEOPraHUYECKUX
COCIMHEHUH U NX
CBOlCTBa

Kucnomut

KucaoTel 1 ux cBoiicTBa. XMMHYECKHE CBOMCTBA KHCJIOT B CBETE
TEOPUU  DIEKTPOIUTHUECKON  nuccommanuud. OCOOCHHOCTH
B3aUMOJICHCTBHUSI KOHLEHTPUPOBAHHON CEpPHOM H  a30THOM
KHCIOT ¢ MeTayuiaMu. OCHOBHBIC CIIOCOOBI TTOTYYEHUS KUCIOTBI

OcHosanus

OcHOBaHHUS U X CBOWCTBA. XMMHYECKHE CBOMCTBA OCHOBAHUH B
CBETE€ TEOPUM DJICKTPOJUTHYECKON Juccouuanuu. PasnoskeHue
HEpPACTBOPUMBIX B BoAe oOcHOBaHWH. OCHOBHBIE CIOCOOBI
MOJIyYEHHUsI OCHOBaHU.

Conu

Comu m wmx coucrBa. Conu cpelHUE, KHUCIbIE U OCHOBHBIE.
XHAMHYECKUE CBOMCTBA coJier B CBETE TEOpUH
IEKTPOIUTHYECKOH aucconnanui. CrnocoObl MOTy4YeHus coeil.
I'maponus cosen.

IIpakTnyeckas padora 2
Pemienue sKcriepuMeHTAIbHBIX 33a4

[11§55
3aaHus
2/26
228 [11§5.6
3aaHus
2130 [1]1§5.7
3aaHus
2/32 Otuer

JdemMoHcTpanuu

B3anmoneicTeue a30THOM M KOHUEHTPUPOBAHHOM CEPHOU
KHMCJIOT C METAJUIAMH.

I'openne docdopa u pacTBOpeHUE MPOAYKTa TOPEHUS B BOJE.
[Tonyuenue u cBoiicTBa aM(pOTEPHOTO TUAPOKCUA.
HeoOpatumpblit Tuapoian3 kapOuaa KaiabIys.

OOpaTuMblii THIPOIU3 COJIEH Pa3IMYHOrO THIA.
JlabopaTopHbIe ONbITHI

HcnpiTanue pacTBOPOB KUCIIOT HHANKATOPAMH.
B3auMopeiicTBre METaIOB ¢ KUCIOTaMHU.

BsaunMoelicTBUE KUCIOT C OKCHUIAMH METAJIOB.
B3auMopeiicTBre KUCIIOT C OCHOBAaHUSIMHU.

Bs3anMoelicTBUE KUCIIOT C COJIIMHU.

HcnbiTanue pacTBOpOB 1IEN0YEH HHANKATOPaMHU.
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B3anmoneicTeue 1menoyen ¢ CoNsIMH.
Paznoxxenre HEpacTBOPUMBIX OCHOBaHUU.
B3anmopeicTBue coiieil ¢ MeTaaiaMu.
B3aumoaeiicTBue colieil Apyr ¢ Ipyrom.
I'maponus coseld pa3au4yHOro THIIA.

CamocrosiTesibHass pa0oTa 00y4arOIIMXCH:

B3aumocBs3p MEXIy NPOCTBIMU U CJIOKHBIMM BELIECTBAMM U UX
COCIUHEHUSAMHU. ['eHeTHueckass CBsI3b MEXJAY OCHOBHBIMHU
KJIaCCaMM HEOPraHU4EeCKUX COCINHEHUN

CocrapieHrue ypaBHEHHUM peakluid K IEMovYKaM MpeBpallleHU,
pelieHue 3aga4

17.

O6o06maromuit ypox

Oboowarouuii ypox

2/34

Il CEMECTP

64

MOJAYJb 1 <HEOPTAHUYECKASA XUMMUSD (npoagosskenue)

Tema 1.6
XUMHUYECKUE PEAKITUN
(4 yaca)

Knaccugukayua xumuueckux peakyuii. Xumuueckoe
pasnogecue

Knaccupurxanus XHMHYECKHUX peaKuuii. Peaxknuu
COCIMHEHMS, pasiIoKeHUs, 3aMeIleHMS, oOMeHa.
Karanutuueckue peaknuu. OOpatumble M HeoOpaTHMBbIE
peakuuu.

I'oMOreHHbBIE M TETEPOreHHbIE pPEAKUUU. DK30TEPMHUYECKHE U
SHJIOTEPMHUUYECKHUE PEAKIUH.

TennoBoit s ekt xumuueckux peakiuil. Tepmoxumuueckue
YPaBHEHHS.

Cxopoctb xumuyeckux peaxknui. Ilonstue o ckopoctu
XUMHUYECKUX peakuui. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKUX
peaKiuii 0T pa3IuYHbIX (GaKTOPOB: HPUPOIBI PEATUPYIOIIUX
BEIIECTB, MX KOHLEHTpAUWW, TEMIEPATypbl, IOBEPXHOCTH
COIPUKOCHOBEHUS U UCIOJIb30BaHUS KaTalIU3aTOPOB.
O60paTumMocTh, XuMHYeckMX peakumil. OOpatumble U
HEOOpaTUMBbIE peakIuh. XUMHUYECKOEe PaBHOBECHE U CHOCOOBI
€ro CMENICHUS.

2/2

[1]§4.1,43
3aaHuA
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OKucnumenbHo-60CCMAHOBUMEENbHBLE PEAKYUU. ITNeKmpPoIu3.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE peaKIuu. Crenenb
okucienusa. OKUCIUTEND U

BOCCTaHOBJeHME. BoccraHoBuTeab MW OKHCIeHHE. MeTox
JNEKTPOHHOrO  OajlaHca  JUIsl  COCTABIICHUS  ypaBHEHUI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIHH.

2/4

[11§ 4.2
3aIaHus

JdemoHcTpauuu

[Tpumepsl HEOOpPaTUMBIX peakuuil, WAYMHUX ¢ 00pa3oBaHUEM
0cajJKa, ra3a Ui BOJBI.

3aBUCUMOCTb CKOPOCTH DPEAKIMH OT IMPUPOABl pPEarupyrolnux
BELIECTB.

B3anMopeicTBue pacTBOPOB CEPHOM KHUCIOTBI C pacTBOpaMu
THOCYNIb(aTa HATpUs pas-

JIMYHON KOHLIEHTPAIMK U TEMIIEPATYpPHI.

Mogenp Kunsmiero ciosl.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIUH OT MPUCYTCTBUS
KaTajau3aropa Ha Ipumepe

pa3iIoKEeHUsT IEPOKCHAA BOAOPOJAa C IOMOIIBIO JHOKCHAA
MapraHua 1 KaTajaasbl.

Mogens anexkTponusepa.

Mozenb 31eKTPOIN3HON BaHHBI IS TIOJyYEHUS aIFOMUHHS.
Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

JlabopaTopHbIe ONbITHI

Peaknus 3amemieHuss MeaM JKEIe30M B PAacTBOPE MEIHOTO
Kynopoca.

Peakuuu, uaymue ¢ oOpazoBaHleM ocajika, ra3a Wi BOJbI.
3aBUCUMOCTb CKOPOCTH B3aHMOAECHUCTBHS COJISIHOM KHCIIOTBHI C
MEeTaljlaMiM  OT WX HOpHUpPOAbl.  3aBHUCHUMOCTb  CKOPOCTH
B3aUMOJCUCTBUA LMHKA C COJIAHOM KHCIOTOM OT €€
KOHIIEHTPAlUU. 3aBUCUMOCTb CKOPOCTH B3aNMOJEHCTBHS OKCHIA
menu (1) ¢ cepHOIt KUCTIOTOI OT TemmepaTyphl.

CamocrosiTesibHast padoTa 00y4arOIIMXCH:
Cocrasnenue ypasHenuid OBP meTonom snexktpoHHoro 6anasca,
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BBHITIOJTHEHUE JIOKIAJ0B U cooOmieHnii Ha Temy: «lIpuMeHeHue
OBP», «XuMuueckne HCTOUYHUKH TOKa» Pemenue 3amay, pazoop
KJIaCCU(UKAINY XUMHUYECKUX PEaKIIUH.

Brinonnenue noknanoB U coodueHuit Ha Tembl: «Karamus kak
MPOMBILJICHHBIM mporecc», «[ OMOreHHbIE W TeTEepPOreHHBIC
KatanuszaTope», «lIpomoropsr»y, «Karamutuueckue — sab»,
«MHTUOUTOPBI»

Tema 1.7

MeTtaiibl 1 HEMETAJUIBI
(6 gacoB)

Memannbi.

Metainbsl. OcoOEHHOCTH CTPOEHHS AaTOMOB M KPHUCTaJIOB.
dusznyeckue cBoiicTBa MetaioB. Kiaccudukanus MeTamioB Mo
pa3IM4YHBIM IpU3HAKaM. XMMHYECKHE CBOMCTBA

METAJJIOB. DJNEKTPOXUMUYECKUN Psi HAMPSIKEHUI METaJuIoB.
Merautorepmus.

O6mue crocobsl  momydeHuss MmeTtawsioB. llonartue o
Metairypruu. [lupomerannyprus,

TUAPOMETAUTYprusl U 3ekTpometauryprus. CruiaBel 4epHbIe U
LBETHBIE.

Hememannot. Ceoiicmea u ux 3a8UcuUMOCMb OM NOJIOIHCEHUSA
Hememanioe 6 nepuoduuecxoﬁ cucmeme

Hemeramner. OcobeHHOCTH CTPOCHUSA ATOMOB. Hemeramner —
IMPOCTBIC BEIICCTBA. 3aBUCHUMOCTh CBOMCTB TajJOr€HOB OT UX
ITIOJIOXKCHHUA B nepﬂonnqecxoﬁ cucteMme. OKHUCIUTEIbHBIC

1 BOCCTAaHOBUTEIILHBIC CBOMCTBA HEMETAJIIOB B 3aBHCHUMOCTH OT
HX MOJIOXKCHUA B PAAY IJICKTPOOTPUIATCIBHOCTH.

2/6

[1]§52
3aaHuA

IIpakTnyeckas padora 3
[TonydyeHnue, cobupaHue U pacrio3HaBaHHE I'a30B

2/8

[1]§523

3agaHus

2/10

Otuyer

JdemMoHcTpanuu

Komnnekmust Mmetaios.

B3anMoeiicTBe METaINIOB ¢ HeMeTaulaMu (OKejie3a, IIMHKa W
AIFOMUHHS C CEPOH,

QIIOMUHUSI C HOJOM, CYpPbMBI C XJIOPOM, TOPEHHE XKeje3a B
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XJIOpE).

I'openune Metanos.

AIOMUHOTEPMUS.

Komnnekuust Hemeramios. ['openne HemeramioB (cepsl, hocdopa,
yrisi). BelTecHEHHE MeHee aKTHBHBIX TaJIOTEHOB U3 PacTBOPOB
UX coJieil 6oJiee aKTUBHBIMU T'aJIOTEHAMHU.

Mopenb NpOMBIIIIEHHON YCTAHOBKH JUIsl IIPOU3BOJACTBA CEPHOMU
KUCIOTHl. Monenb neun Juist oOxura u3BecTHsika. Komekuuu
MPOIYKIMM CHJIMKATHON TPOMBINUICHHOCTH (cTekina, dapdopa,
(asiHCa, LIeMEHTa Pa3InYHbIX MapOK U JIp.).

JlabopaTopHble ONbITHI

3akalka U OTIIYCK CTaJIH.

O3HaKoOMJIEHHE CO CTPYKTYypaMHU CEpOro u OEoro 4yryHa.
Pacnio3naBanue pyn xenesa.

CamocrosiTesibHas padoTa 00y4arOIIUXCH:

[ToaroroBka otyera 1o gadbopaTopHOil padoTe.

CocraBiieHue ypaBHEHUH U pellieHue 3a1a4

Brinonnenue mokianoB u coobmenunii Ha TeMmbl: «l[lomyuenue
METaJIJIOB u CILIaBOBY, «[Tupomeramnyprus»,
«'unpomeramnyprusi», «IneKTpoMeTaLIyprus», «4YepHele u
LIBETHBIE CIUIABbI», «AJIIFOMUHOTEPMUS».

BrinonHenne  MHIMBHUAYATbHBIX MPOEKTOB HAa  TEMBI:
«IIpon3BOACTBO YyryHa M CTadn», «3aKajka M OTILYCK CTaju»,
«CTpyKTypamMu ceporo u 0enoro uyryHa», «JKenesHole pyasl U
UX TPUMEHEHUE, «XuMuYecKkass M IIEKTPOXHUMHUYECKas
KOppo3us», «3aBUCHUMOCTb CKOPOCTH KOPpPO3UH OT YCIOBUH
OKpyXKatomel cpeap», «CrnocoObl 3alUThl METaJIOB  OT
KOPPO3UM» (JOKJIa U TIPE3CHTALIHS)

CocrapneHue ypaBHEHUH U pellieHUE 3a/1a4

Brimonnenune noknamoB u coodOmenunii Ha Temy: «llomyuenue
HEMETAIJIOB ()PAKIMOHHON TEPErOHKOM IKHIKOTO BO3AYyXay,
«[lonydyeHne HeMeTaUIOB 3JIEKTPOJIU30M pacTBOPOB WM
pacIuIaBoB AJIEKTPOIUTOBY, «CHUITMKATHAS] TPOMBIIIIEHHOCTh)

MOAYJb 2 «KOPTAHUYECKASA XUMMUSD»
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Tema 2.1

OCHOBHBIE TTOHSTHUSA
OPraHU4YeCKOM XUMHH U
TEOpHUs CTPOEHUS
OPraHUYEeCKHUX
COE€IMHEHUN

Ilpeomem opzanuueckoii xumuu.

Teopus cmpoenus opzanuueckux coeounenuii A. M.
bymanepoesa.

IIpenmer opranuveckoii xumum. [IpupoaHbie, HICKYCCTBEHHbIE
U CHUHTETHYECKHE oOpraHuuyeckue BemectBa. (CpaBHeHue
OpPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.

BanenTHOCTh. XMMHUYECKOE CTPOCHHUE KAK MOPSIO0K COCTUHEHUS
aTOMOB B MOJIEKYJIbI I10 BaJICHTHOCTH.

Teopusi cTpoeHMsi OpraHu4YecKux coequHenuii A. M.
ByrtiepoBa. OCHOBHBIE IIOJIOXKEHUS TEOPHUM XUMHUYECKOIO
crpoenusi. M3omepuss U u30Mepbl. XUMHUYECKHE (POPMYNBI U
MOJEJIA MOJIEKYJI B OPTaHUYECKON XUMHUH.

Knaccudpuxkanus opranmdyeckux BemecTB. Knaccudukarus
BELIECTB [0 CTPOCHHUIO YIJIEPOJHOTO CKEJeTa W HaJu4HIo
(YHKIIMOHANBHBIX Tpymm. ['omonmorn w romonorus. Hadana

HomeHknarypsl [IUPAC.
Knaccupukauusa peakuuii B opranudeckoil xummuu. Peakuuu
MIPUCOETUHEHUS (ruapupoBaHus, rajioreHupOBaHus,

TUAPOTAIOTeHUPOBAHMS, THUapaTanuu). Peakiuu oTIIeIUICHUS
(meruapupoBaHMs, JETHIPOTAJIOTCHUPOBAHUSA, JCTHUIAPATALIHH).
Peakuuu 3amenienus. Peakium nsomepusanuu.

JdemoHcTpanuu

Mogenu MOJIEKYJ TOMOJIOTOB M HM30MEpPOB OpPTraHMYECKUX
COE€IUHEHMH.

KadectBenHoe oOHapykeHHE yriepoja, BOAOpPOJa M XJopa B
MOJIEKYJIaX OPTaHUYECKUX COCIUHEHUM.

2/12

[1]1§6.1:6.2
3aaHuA

JdemoHcTpanuu

Mopenn MOJIEKyJl TOMOJIOTOB M H30MEpPOB OPraHMYECKUX
COCIMHECHUM.

KauecTBeHHOE OOHapykeHUE yTiepoda, BOJOpOJa U Xjopa B
MOJIEKYJIaX OPraHUYECKUX COEANHEHUH.

JIabopaTopHbIii ONBIT

N3roroBnenue Mozenei MOJIEKyYJI OpraHUUECKHUX BEIIECTB.
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CamocTrosiTesibHass pa0oTa 00y4arOIIMXCH:

CocraBiieHne CTPYKTypHBIX (hOpPMYII H30MEPOB U TOMOJIOTOB
Boinonnenue  nokiIagoB M COOOIIEHMA ~ HA  TEMBI:
«Knaccudukamus peakiiuii B OpraHnueckon Xumumny, «llonstue
o cybcrpate u peareHTe», «Peakuum OKUCIEHMS U
BOCCTAHOBJICHUS ~ OpraHMYECKUMX  BelecTB», «CpaBHEHUE
KIacCcU(UKAUU COCNMHEHHH W KJIacCH(UKAIMU pEeaKiuil B
HEOPraHUYeCKOW U OPraHNYECKON XUMUN»

10.

11.

12.

Tema 2.2

YrieBonopoasl U X
IIPUPOJHBIE HCTOYHUKH

Ilpeoenvnvie yenesooopoowt. L{uknoankanut

AJIKaHBI: TOMOJIOTUYECKHUH PSIJl, U30MEPHSI 1 HOMEHKJIATypa
aJIKaHOB. XMMHYECKHUE CBOMCTBA AJIKAHOB (METaHa, dTaHa):
TOpEHUE, 3aMEeIICHUE, Pa3JIoKECHUE, IETUAPUPOBAHHE.
[IpuMeHEeHNE aTKaHOB Ha OCHOBE CBOMCTB.

Ankenwl

OTHIIeH, ero nojiay4yeHue (IerupupoBaHueM 3TaHa,
JenoauMepu3anmen noausTuieHa). ['omonornueckuit psi,
U30MepHsi, HOMEHKJIaTypa aJIkeHOB. XMUMHUECKUE CBOMCTBA
STHJICHA: TOPEHUE, KAaYeCTBEHHBIC peaklnu (00ecBeunBaHNEe
OpOMHOI1 BO/IBI U PacTBOpa I€pMaHIraHaTa Kajus), THpaTarus,
nosimMepu3anus. [IlpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Ankunot

AneruneH. XUMUYECKHE CBOMCTBA allETUJIEHA: TOPEHUE,
obecrBeyrBaHNe OPOMHOM BOJIBI, TPUCOSAMHEHUN
XJOpOBOJIOpOAa U ruapaTanus. [ [pumMenenue anerniiena

Ha OCHOBE CBOMCTB. MexXKI1accoBasi U30MEPHS € aJIKaJUEHAMM.

Apomamuueckue y2neeo0opoont

benson. Xumnueckue cBoiicTBa O€H30J1a: TOPEHHE, PEAKIIUU
3aMelleHus (raloreHupoBaHue, HuTpoBanue). [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

Ilpupoonsvie ucmounuku y2neeo00opooos

[TpupoHBIi U MOMYTHBIN r'a3: COCTaB, IPUMEHEHUE B KAUeCTBE
TOTLTUBA.

Hedts. Cocta u nepepabotka Hedtu. [leperonka HepT.

10

2/14

[1]§7.1
3aaHuA

2/16

[1]§7.2
3aaHuA

2/18

[11§7.4
3aJJaHMs

2120

[1]§ 74
3a1aHus

2122

[1]1§7.5
3a1aHUs
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Hedrenpoayktel

JdemoHcTpauuu

I'openue mMerana, 3TUJICHA, alleTHIICHA.

OTHolueHNe MeTaHa, 3TUJIeHA, alleTHIIeHa U OeH30I1a K
pacTBopam mepMaHraHara kanusi 1 OpomHoi Bone. [lonyduenue
ATHJICHA peaKIMel neruaparanuu 3TaHoa, alleTuaeHa —
THIPOJIM30M KapOH1a KaJIbLusl.

Pa3noxxeHue kaydyKka mpu HarpeBaHUU, UCTIBITAHUE MTPOTYKTOB
pas3NoKeHus Ha He-TIPEIeIbHOCTb.

Komnexuust 06pasios HedTr u HedTenpoaykroB. Komieknus
«KaMeHHBI yroiyb U

MPOIYKIIHS KOKCOXUMUYECKOTO TPOU3BOJICTBAY.
JlaGopaTopHbIe ONBITHI

O3HakoMJIEHHE ¢ KOJUIeKInel o0pa3oB HePTU U MPOAYKTOB €€
nepepadoTKH.

O3HakOMJICHHE ¢ KOJUIEKIIMeH KayuyKOB 1 00pa3iaMu U3aeIuil
U3 PE3HHBI.

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

BrinonHeHue otyera 1o 1adopaTopHbBIM padoTaM

[ToaroroBka mOMAaIIHETO 33/IaHUSI, COCTABICHUE CTPYKTYPHBIX
dbopMyI, ypaBHEHUH peakinii, pelieHue pacueTHBIX 3a/1a4.
Brinonnenue 4oKJI1ag0B U COOOIIEHUI HA TEMBI:
«Knaccudukanus u Ha3HaYeHHE KaydykoBy, «Knaccupukanus u
Ha3HauYeHHUe pe3un», «Bynkanuszanus kayuykay, «Iloustue o6
SKCTPAKIINI

BrinonHenne MHANBUYaTBHBIX POEKTOB HAa TeMbI: «OCHOBHBIE
HarpaBJlIeHUs] POMBIIIUIEHHOHN NiepepaboTKu MPUPOTHOTO razay,
«[TomryTHBIN HEPTAHOI Ta3, ero nepepadoTkay, «IIpomeccs
MIPOMBIIIITICHHON TIepepaboTKu HEDTH: KPEKUHT, pUGOPMHUHTY,
«OKTaHOBOE YUCJIO OCH3MHOB M IIETAHOBOE YHCJIO JU3EJILHOIO
TOIUIMBay», «KOKCOXMMHUUECKOE MPOU3BOJCTBO U €T0
MPOAYKIHSY, «IKOJTOTUUECKHE MPOOJIEMBI, CBSI3aHHBIE C
HCIOJIb30BaHUEM YTJIEBOJOPOIHOTO TOILUTHBAY, «CIOCOObI
CHWKEHUS TOKCUYHOCTH BBIXJIOITHBIX Ta30B» (JIOKJIAI U
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MIPE3CHTALIHS)

13.

14.

15.

Tema 2.3
Kucnoponcoaep:xamne
OpraHHYecKue
COCTMHECHUS

Cnupmut

[Toydenue 3TaHoNa OPOKEHUEM TIIFOKO3BI U THIpaTaIUeh
sTHIIeHA. [ MApOKCHITbHAS TPYIINa KaK (yHKIIMOHATbHASL.
[ToHsiTHE O TIPEICTBHBIX OJJHOATOMHBIX CIIUPTAX.
XUMHUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C HATPUEM,
o0pa3oBaHKE MPOCTHIX U CIOKHBIX 3(UPOB, OKUCIICHUE B
anpaerua. [IpuMeHeHne 3TaHoIa Ha OCHOBE CBOWCTB.
AJKOTOJIN3M, €r0 NOCIEACTBHSA Il OPTaHU3Ma YeJIOBEKA U
MPEIYIpPExICHUE.

['muriepuH Kak MpeIcTaBUTe b MHOTOATOMHBIX CITUPTOB.
KavecTBenHas peakiius Ha

MHOT0aTOMHbBIE CIIUPTHI. [I[pUMEHEHHUE TIIHIIEpUHA.
dusnueckue U XUMUYeCKHUe CBorcTBa peHnosa. Bzaumuoe
BJIMSTHHE aTOMOB B MOJIEKYJIe (heHoJa: B3aNMOACHCTBHUE C
THJIPOKCUIOM HATPHS U a30THOU KUCIOTOM. [IpMeHeHue
(dheHoIa Ha OCHOBE CBOWCTB.

Anvoezuont

[TonsTue 06 anpaeruaax. AnpaeruaHas rpymmna Kak
(GyHKIIMOHAIbHASL.

dopmalbJIerul U ero CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOMIUHI cupT. [lomyueHue anbaeruoB OKUCIEHUEM
COOTBETCTBYIOIIUX

cnuptoB. [IpuMenenmne Gpopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapoonoswie kucnomuot. Cnosncrvle 3¢pupot.

[Tonstue o kapOoHOBBIX kKHcnoTax. KapOokcunbHas rpynmna Kak
¢dbyHKIIMOHaTBHAS. ['OMONOrHuecKuii psi MpeaeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lonyuenne kapOOHOBBIX
KHCIIOT OKMCIICHHEM aJlbJIeTHI0B. XUMHUECKHUE CBOMCTBA
YKCYCHOM KHCJIOTBI: OOIIHE CBOMCTBA C MUHEPAThHBIMH
KHCIIOTaMHU U peakius drepudukanuu. [[pumenenne ykcycHon
KHUCJIOTEHI Ha OCHOBE CBOMCTB. Bricmine JKUPHBIC KMCJIOTHI Ha

12

oo [1]§8.1
3aaHusAa
. [1]§82
3aaHuA
2128 [11§8.3
3aaHuA
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IIpUMepe NAIBMUTHHOBOW U CTEApUHOBOM.

[Tomy4yenue cinoxHbIX 3(HUPOB peakiuen dITeprupuKaIIm.
Crnoxuble 3¢upbl B IPUPOJE, UX 3HaYeHue. [Ipumenenue
CJIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

16.

Kupoi. Moina

Kupsl kak cnoxkubie 3¢upsl. Kinaccudukamnus sxupos.
XUMHUYECKUE CBOMCTBA KUPOB: THAPOIU3 U THIPUPOBAHUE
KUJKUX KUPOB. [IpuMeHeHne upoB Ha OCHOBE CBOMCTB. Mblia

17.

Yenesoowi.

VYTIeBOIbl, HX KIACCH(HUKAIMS: MOHOCAXapuabl (TIIIOK03a,
bpykTo3a), Tucaxapuabl (caxaposa) U Mmoaucaxapubl (Kpaxmanl
1 LEJUTION03a).

['mok03a — BemecTBO ¢ ABOWCTBEHHOHN (PyHKIMEH —
AITBJICTUIOCTTHPT. XUMHUYECKUE CBOMCTBA TIIFOKO3bI: OKUCIICHHE B
TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOC
Opoxxenue. [[puMeHEeHNE TITFOKO3bI HA OCHOBE CBOKCTB.
3HaueHue YIIIEBOOB B KUBOU MPUPOIC U KUZHU YEITOBEKA.
[ToHsATHE O peakuUsIX MOJIUKOHIACHCAIIMH U THAPOIN3a Ha
pUMepe B3aUMOTIPEBPAIICHHIA: TIIFOK03a <> TIOJHCaXapH/I.

18.

IIpakTnueckas padora 4
Pemienue skcriepuMeHTaIbHBIX 33]1a4 HAa UACHTU(UKALIUIO
OPraHNYeCKUX COCTMHEHUHN

2130 [1]§ 8.4
3aaHus
2/32 [1]1§ 8.5
3a1aHus
2/34 Otuer

JdemMoHcTpanuu

Oxucnenue crupTa B ajabIETUA.

KauecTBeHHBIE peaKkIIii HA MHOTOATOMHBIE CITUPTHI.
PactBopuMocCTh (heHOMIa B Bojie IpU OOBIYHOM TeMmepaType U
HarpeBaHuu.

KayecTBeHHbIE peakiiuu Ha (HEHO.

Peakuust cepeOpsiHOrO 3epKaiia anbIeru10B U IITHOKO3bI.
Oxucnenue aapAeru0B U TIII0KO3bl B KUCIOTY € TOMOLIBIO
ruapokcuaa meau (I11). KauectBenHas peakius Ha Kpaxmall.
Konnexmus a¢pupHbIX Macen.

JlabGopaTropHbie ONBITHI

PacTBOopeHune rnuneprHa B BOJIE U B3aUMOJAECHCTBHE C
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ruapokcuaoM meau (I1).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIINE CO CBOMCTBAMU
MUHEPAJIBHBIX KUCIIOT.

Jloka3aTenbCTBO HEMPEAEIbHOT0 XapaKTepa KHUIKOr0 KHUpa.
B3anMozeincTBre IIIr0K03bl U caxapo3bl ¢ THIPOKCUIOM MEIH
(m.

KauectBennas pCaKknyd Ha Kpaxmall.

CamocrosiTesibHass pa0oTa 00y4arOIIMXCH:

Beinonnenue otuera 1o gsabopaTopHbIM paboTam

[loaroroBka JOMAIIHETO 3aJjaHKsl, COCTABJIEHUE CTPYKTYPHBIX
(bopMyI1, ypaBHEHUI peaklui, pelieHre pacyeTHBIX 3a/1a4.
BrimonHeHne mokmIamoB M COOOIIEHUNM Ha TeMBI: «MEeTWIOBBIN
CIMPT U €ro UCMOJIb30BaHUE B KAYECTBE XUMHUYECKOI'O CBHIPhS»,
«TOKCMYHOCTh METaHOJIa U MpaBUjIa TEXHUKU 0€30I1aCHOCTHU MPHU
pabore ¢ HUM», «OTWIEHIJIMKOIbL W €ro IpPUMEHEHUEY,
«TOKCMYHOCTh ~ OSTWIGHIVIMKOJAS WU TpaBUia  TEXHUKH
Oe3onacHocTH mpu pabore ¢ Hum», «llomydyenue ¢enona us
MIPOJYKTOB KOKCOXMMHYECKOIO IPOU3BOJCTBA M M3 OEH30J1a»,
«Auetanbierul U ero npuMeHeHue», «lIpumeHeHue aneroHa B
TEXHUKE M MPOMBIIICHHOCTH», «CHHTETHUYECKHE MOIOIINe
CPEICTBa.

BrinonHenue MHIMBUYadIbHBIX IPOEKTOB HA TEMBI:
«ITonmukonneHcauus popmanpaeruia ¢ GeHosoMm B
(beHonopopManbIErHIHYI0 CMOIY», «MHOroobpasue
KapOOHOBBIX KUCIIOT (IL1aBesieBasi KUCIOTA KaK IBYXOCHOBHAs,
aKpHJIOBasi KUCJIOTa KaK HelpeieabHasi, OeH30MHas KUCIO0Ta KakK
apomaruydeckas )y, «IlnenkooOpasyromue macnay, «3ameHa
KHUPOB B TEXHUKE HEIMUIIEBBIM ChIpbeM», «HuTpoBanue
LEJITI0NI03bD», «Kiaccudukaiys BOJIOKOH» (JOKIaa U
MIpe3eHTAalMs)

19.

Tema 2.4
A3zoTcoaepkaiie
OpraHHYecKue
coequHenus. [lonumepnl

A3omocoodepicaujue opzanuuecKue cOeOUHeHUs.

[TonsiTre 06 aMmuHax. AnudaTiHueckue aMUHBbL, UX
KiaccupuKalus 1 HOMGHKIIATypa. AHMIIUH Kak OpraHM4ecKoe
ocHoBanwue. [lonydyeHne aHWIMHA U3 HUTPOOCH30JIA.

2/36

[1] rnaBa 9,
3aJJaHHsI
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20.

[IpumMeHeHNEe aHMIIMHA HA OCHOBE CBOMCTB. AMUHOKHUCIIOTBI KaKk
ampoTepHbIe TU(YHKIIMOHAILHBIE OPTaHUYECKUE COSAMHEHUS.
XHUMHUYECKHE CBONCTBAa aMHUHOKHKCIIOT: B3aMMOJICHCTBHE C
IeJI0YaMu, KUCIIOTaMH M IPYT C APYroM (peakiiust
nonuKoHAeHcaun). [lentuanas CBsA3b U MOJUTICTITUIBI.
[IpumeneHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB. [lepBuuHas,
BTOpUYHAS, TPETHYHASL CTPYKTYPBI OCIIKOB. XUMUYECKUE
CBOICTBa OCJIKOB: TOPEHUE, ACHATYpAIUs, THAPOJIN3, IIBETHHIC
peakiuu. buonornueckue QyHKIMH OSTKOB.

21.

IInacmmaccel u 60on10kna

[TosrydeHne noaMMeEpOB peaKkLUel MOIUMEpU3aluu U
ITOJIMKOH/ICHCALUH.

TepMoruiacTH4HbIE U TEPMOPEAKTUBHBIE I1JIACTMACCHI.
IIpeacraBurenu macrmacc.

[TosyueHnne BoslokOH. OTAEIBHBIE IPEACTABUTENN XUMUUECKUX
BOJIOKOH.

benku 1 nonucaxapuabl Kak OHONOIMMEPEI

22.

IIpakTnyeckas padora S
PacniozHaBaHue miactMacc ¥ BOJIOKOH

[1] § rmaBa 10,

Xumus u sncusnp

XUMHS ¥ IPOU3BOJICTBO. XUMUUYECKAS POMBIIIJIEHHOCTh U
XUMHUYECKHUE TEXHOJIOTHH. ChIpbe ISl XUMUUECKOU
MPOMBIIIICHHOCTH. Bo/1a B XUMHUYECKON TPOMBITIUIEHHOCTH.
DHeprus AJi1 XUMUYECKOIro MPOU3BOICTBA. HayuHble mpUHIUIIBI
XUMHUYECKOTO MTPOU3BOICTBA. 3aIIMTa OKPY>KAIOIIEH CpeIbl U
OoXpaHa TpyZAa MpU XUMHUYECKOM ITPOU3BOACTBE. XUMHUS B
CEIIbCKOM XO03SMCTBe. XHUMHU3aIHUs CeIILCKOT0 X035IMCTBa U €€
HarpaBJieHUsl. XUMHUSI U SKOJOTUsI. XUMHYECKOE 3arps3sHEHUE
OKpyxaroiei cpenbl. Oxpana ruipocdepsl OT XUMHUYECKOTO
3arpsisHeHus1. OXpaHa MoYBbl OT XUMHYECKOTO 3arpsI3HEHHUS.
Oxpana atMocdepbl 0T XMMHYECKOTO0 3arps3HeHus. OxpaHa
(baopsl ¥ hayHbl OT XUMHUYECKOTO 3arpsi3HeHUs. XUMUS U
MMOBCEIHEBHAS KM3Hb UejoBeKa. JlomamnHss anTeka. Moroniye u

2/38
3a/1aHus
2140 Ortuer
MIO/ITOTOBKA K
2142 maddepenmpona

HHOMY 3a4eTy
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guctsmue cpeacrsa. Cpeactsa 60pbObl ¢ OBITOBBIMU
HaceKOMbIMH. CpeCTBA IMYHOW TUTUEHBI U KOCMETUKHU. XUMHUS
Y nuia. MapKupoBKHY YITAKOBOK MHUIIEBBIX U TUTHEHUYECKUX
MPOJYKTOB U YMEHUE UX YNTATh. DKOJIOTHS JKHIIUIIIA.

JdemMoHcTpauuu

B3anmMopeiicTBue aMMuaka U aHWIMHA C COJISTHOM KUCIOTOM.
Peakuust annnmHa ¢ OpOMHON BOIOH.

Jloka3zaTenbCcTBO HaNM4Ksl (PYHKIMOHAIBHBIX TPYII B pacTBOpax
aAMUHOKHCIIOT.

PacTBopenue u ocaxaenue 6eIKoB.

L{BeTHBIE peakiy OETKOB.

I'openue nTuubero nepa v MEPCTIHON HUTH.

JlaGopaTopHbIe ONBITHI

PacTBopenue 6enkoB B BojE.

ObnapyxeHue 0€IKOB B MOJIOKE U MSICHOM OYJIbOHE.
Jlenarypanius pactBopa 0enka KypuHOTO siifia CIupToM,
pacTBOPAMHM COJIEH TSAKEIBIX

METaJIJIOB U MIPU HarPEBaHUH.

[MpodunsHBIe 1 TPOGhECCHOHATTEHO 3HAYUMBIC AJIEMEHTHI
COJIepKaHus.

AMuUHOKanpoHoBas kucioTta. KanpoHn kak npeacraBuTenb
MOJIMAMUTHBIX BOJIOKOH. Vcrionb30BaHe rHIposn3a OeKkoB B
MPOMBIIIEHHOCTH. [10JMBHHMIXIIOpHT, TOTUTETPAQTOPITHIICH
(tedron). @enonopopmanbaeruiHble miacTMaccsl. Llemrymonn.
[TpomBITIIIEHHOE MPOU3BOACTBO XUMHUECKUX BOJIOKOH.

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

Brinonnenue oruera o nabopatopHo padbore

IlonroroBka JOMAIIHETO 3aJaHMsI, COCTABIEHUE CTPYKTYPHBIX
(dbopMyI1, ypaBHEHUH peakluii, pelIeHHe pacueTHBIX 3ajau.
BeimonHenue  OKNAagOB M COOOLIEHMH  HA  TEMBIL:
«AMUHOKAIlpOHOBasi ~ KHCIIOTa M €€  HCIIOJIb30BaHHE,
«Mcnonp3oBaHue TUAPONIM3a OETKOB B MPOMBIIIIICHHOCTHY,
«IlomuBuamIXIOpUA ©  moiuterpadTopITUiieH  (Te]sioH)»,
«DeHonopopmanpAeTHAHbIE  IUIacTMacchl»,  «lLlemtymonny,
«[IpompblIIIIEHHOE MPOU3BOJICTBO XUMUYECKHX BOJIOKOHY.
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BrimonHenne HHIMBUyaIbHBIX TIPOSKTOB HA TeMbl: «Kampon
KaK MpeCTaBUTENb OJMAMHIHBIX BOJIOKOH», «HeonpeH, kak
COBPEMEHHBIN MaTepuain», «llonmBuHMIXIIOpUA U
nonuteTpadTopaTIIIeH (TedIoH)», «KeBaap u ero cBOMCTBaY
(mokJsan u mpe3eHTanus)

23.

HuddepennmpoBaHHbIN
3a4er

Jlugppepenyuposannsiii 3auem

2/44

HUTOIO:

114
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3. YCJIOBHSI PEAJIMBALIAN IPOI'PAMMBI OBIIEOBPA3OBATEJIbHOI
YYEBHOU JUCIIUITJIMHBI

3.1. TpeGoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecrieyeHHI0
O6meoOpa3oBarenbHas ydeOHas JTUCHUILIMHA pEaTM3yeTcss B ydyeOHOM KaOWHeETe
«Jlabopatopust «Xumuu, ouonmorun»2407.
MuHnMaibHO HEOOX0AUMOE MaTepHAIbHO-TEXHUYECKOe 00eCIiedeHe BKIIIOUAEeT B ce0s:
— Paboune mecra o KOIMUECTBY 00yUaromuxcs (CTou, CTYJIbsl ayJUTOPHBIE);
— Ob6opynoBanHoe pabouee MeCTO MpenoaBaTess (CToM, KPeco, MepCOHAIbHBI KOMIBIOTED,
JIOKaJbHas CETh C BBIXOJOM B Internet);
— Jlocka MeJioBas
— IlIxadsi-cTennaxu A pa3MelIeHus: y4eOHO-HArJSIHBIX IIOCOOHI U IOKyMEHTAIIUH;
— IInmakarst — 10 mr
—  Creuns! — 8mr
— Mojaenu KpucTalIn4ecKuX pereToK — 2 mrT.

— IlopTpetbl yueHbIX — 21T

— OOopynoBaHue AJis MPOBEJACHUS XUMUYECKUX OTIBITOB.

— BwmsokaO#M mkag — 1mT.

—  Bugeomaraurodon, TV «Pyouny».

— MynbsTumenuiinoe obopynosanue: [IK (cucremusiii 6110k - mporeccop AMD FX™ 6300, 3,5
[Tu. O3V 8 I'60); TV; npoekTop; 3ByKOBasi CHCTEMa; SKpaH.

3.2 UupopmanuoHHoe odecniedeHue 00y4eHus
Ilepeuenb pexoMeHayeMbIX YueOHBIX u3ianuii, UnTepHeT-pecypcoB, 10NOJTHUTEILHOIM
JINTEPATypPbl

OcCHOBHBIC HCTOYHHKH:
1. T'abpuensn O.C., OctpoymoB W.I'. EcrecTBo3Hanne Xumusi: yueOHUK- 6-¢ U31., cTEp.

— M.: U3narensckuil neHTp «Akanemus», 2020- 240 c. — TekcT: HenocpeaCTBEHHBIN.

I[OHOJIHI/ITEJILHLIG HCTOYHHUKMU:

1. I'muuka, H.JI. O6mas xumus B 2 1. Tom l:yueOHuk 1ist  BY30B/
H. JI. Tnuaka; mox pemakmueit B. A. [lonkoBa, A.B.babkoBa.— 20-¢ wusm., mepepad. u
nomn. — Mocksa: U3natenbctBo FOpaiit, 2021.— 353 c.— (Bsicmiee o0pazoBaHue). —
ISBN 978-5-9916-9353-0. — TekcT: MeKTPOHHBIN // OBC HOpaiiT [caiiT]. —

URL: https://urait.ru/bcode/470483 (nara obparmienus: 19.04.2021).

2. I'muaka, H.JI. O6mas xumus B 2 1. Tom 2: yueOHUK JUIsI  BY30B/
H.JI. I'nunka; mon penakuueit B. A.IlonkoBa, A.B.babkoBa.— 20-e¢ wu3a., mepepabd. u
nor. — Mocksa: U3narensctBo FOpaiit, 2021.— 379c.— (Beicmiee ob6pazoBanue). —
ISBN 978-5-9916-9355-4. — Tekcr: AMeKTPOHHBIN /l OBC IOpaiiT [caiiT]. —
URL: https://urait.ru/bcode/470484 (nara oopamenus: 19.04.2021).

3. INabpuensu, O.C. EcrectBo3Hanue. XuMus: y4uel. i CTyA. YUPEKISHUU cpel.

npod. obpazoBanusi/ O.C. Tabpuensn, W.I. OctpoymoB.—6-¢ wu3d., cTep. —
Mocksa: U3narenbckuil eHTp «Akagemus», 2020. — 240 c. — TekcT: HeNOCPeICTBEHHBIN.

4. Kpatkas xumudeckas suiukioneaus [Tekct]: [B 5 1.] / Pen. xomnerus: U.
JI. Kaynsuan (tnaB. pen.) [m nap.]. - Mocksa: CoB. suiukionemus, 1961-1967. - 27 cwm. -
(Onuuknonenuu. CnoBapu. CripaBOUHUKH).
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https://urait.ru/bcode/470483
https://urait.ru/bcode/470484

S. Tpetbsikos, 0. JI. Xumus: CrnpaBounsie Marepuainsl: Kuura mis yuamuxcs / FO.
I. TperpsixoB, H. H. Oneiinuko, . A. Kecnep;Ilon pea. FO. JI. Tperbsakoma. - 3-
u31., nepepad. - M.: Ilpocsenienue, 1993. - 287 c.: uin. - bubnuorp.: ¢.282.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI:
1. Xumus it kaxaoro: Xumus. OOpa3oBaTenbHbIA CAaUT 7S MIKOJBLHUKOB: [CaiT].

— Mocksa, 2001 — 2006. — URL.: http://hemi.wallst.ru/ (zata ob6pamenus: 27.04.2021). —
TekceT: 2JeKTPOHHBIN.

2. ['ocynapctBennas oOpa3oBatenbHas 1iatgopma «Poccuiickas >neKTpoHHAS
mkonay: [caiit]. — MockBa, 2016 — .— URL: https://resh.edu.ru/ (mata oOpaieHus:
27.04.2021). — TeKCT: 3IEKTPOHHBIA.

3. HayuHo-TeopeTnueckuii 1 METOAMYECKUH KypHaln «XUMHUs B IIKOJe»: [caiiT] /
yupeautenis OO0 «IEHTPXUMIIPECC». — Mocksa, 2009 — . — URL: https://hvsh.ru/
(mata obopamienus: 27.04.2021). — TekcT: 37EKTPOHHBIH.

4. HayuHno-nonysisipHblil )xypHall « XUMUS U )KU3HBY: [caldT]|. — Mocksa, 2019 — . —

URL: https://www.hij.ru/ (nata oopamenus: 27.04.2021). — TekcT: 37CKTPOHHBIH.

3.3 ConpoBoxieHue peaau3anuu 00pa3oBaTe/ibHOM NPOrpaMMBbl ¢ IPUMEHEHUeM
3JIEKTPOHHOI'0 O0y4YeHHsI U JUCTAHIIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI

OcBoeHne mporpaMMbl MOXKET NPOBOJUTHCS C TNPUMEHEHHEM JUCTAHIIMOHHBIX
oOpa3zoBatenbHbIX TexHosnoruil (nanee — J1OT) mpu Hamuumum OOBEKTHBHBIX YBaXKMTEIbHBIX
OPUYUH W/WIK  OOCTOSITENBCTB HEMPEoaoNUMON cuiibl  ((opc-Ma)KOPHBIX OOCTOATENBCTB),
OPEMATCTBYIOMIMX OOy4YaromMMCsl W/WIM TPernojaBaTeNiiM JIMYHO TMPUCYTCTBOBATH IPH
NIPOBEICHUY 3aHATHSI.

B orom cnywyae pgomyckaeTcss NPOBOAMTH 3aHATHE YIAJIEHHO B COOTBETCTBUU C
pacrmcaHueM, YTBEP)KIECHHBIM 3aMECTHTEIEM JMPEKTOpa KOJUIE/Ka, OTBETCTBEHHBIM 3a
y4eOHyt0 paboty Ha miaardpopmax MS Teams (mpemmourutenbro), GoogleClassroom, Zoom,
Teamlink, SIknacc u nmpoune (TpU COTIACOBaHUM C PYKOBOJICTBOM).

MecrtoMm pa3MelieHuss JOKYMEHTOB M HMH(QOpPMalUU SBJISETCS JIMYHBIA KaOMHET WK
AIIEKTPOHHAS ITOYTa 00YJaIOIIEeTOCs.

[IpuMeHsieMble HMHCTPYMEHTHI JOJDKHBI —00€CleurBaTh HEMPEPHIBHYIO ayauo- |
BUICOTPAHCIISIIIUIO B PEXKUME PEATbHOTO BPEMEHHU.

Ccpuika (id agpec) 3apaHee JOBOAMTCS MPENOaBaTeNIeM JI0 CBECHUS 00yJarOIInXCsl.
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUAIIJIMHBI

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeToabl OLIEHKH

JInunocTHbIE

JTan TeopeTu4ecKoro
00yueHus:

- IOCEmaeMOCTh HE MeEHee
50% TeopeTHUeCcKuX 3aHsATHUI;
- HaJM4Me KOHCIIEKTa JICKIU
M0 BCEM TeMaM, BBIHECEHHBIM
Ha JICKIIMOHHOE 00CYXJICHUE;

- ydacTHe B OOCYXKICHHUH
TEOPETUYECKUX BOMPOCOB TEM
Ha KaXJIOM NPaKTUIECKOM
3aHATUU;

- TpeOyemble [UIS 3aHSATHH
MaTepuanbl  (IUTAKTHICCKHIMA
MaTepuai, yueOHUK U Mpoy.) B
HATHYUU

JTan NpakTU4ecKuX
3aHATHI:

- MPaKTUYECKUE 3aJaHus
CaMOCTOSATEILHO BBLIIIOIHEHEI U
MIPEACTABJICHBl B MUCHMEHHOMN
opme;

- BBITIOJIHEHHE 100%
MPAKTUIECKHUX PadoT;

- CTY/JIEHT MOXET 00OCHOBaTh
NPUMEHEHHE TeX WM HHBIX
HOPMAaTUBHBIX aKTOB
(anrOopuTMOB, CXEM pEIICHUS,
MPUYUHHO-CIIECTBEHHBIX
IEMOYEK U T.A.) U UCTOYHHKOB
uHpopMaUu JUIsI KOHKPETHBIX
cUTyalun

Jran CaAaMOCTOSATEIbHOM
padoThbI

- CTYIEHT MOXET NPUMEHSTh
pazIuYHBIC CIIOCOOBI
TPaKTOBKH COOBITHH,
00OCHOBBIBaTh CBOIO  TOYKY
3peHus, OTHPAsICh Ha
TEOPETUIECKOE
MOATBEP)KJIEHUE B TeX WIH
MHBIX MH(OPMAaTUBHBIX
HUCTOYHUKAX;

- 3aJIaHus TUTST
CaMOCTOSITENILHOM paboThI
BBIMIOJTHEHBl ~ MHCbMEHHO U
CBOCBPEMEHHO

Texkymmii KOHTPOJIb:
[IPAKTUYECKUE 3aHATHS;
TECTOBBII KOHTPOJIb;

HHIUWBHUIYAJIbHOC
3aj1aHue;

YCTHBIN OIIPOC;
pEIICHHE THUITOBBIX
3ajay;

3amuTa pedepara

IIpoMexxyTOYHBII
KOHTPOJIb:
HuddepennmpoBaHHbIi
3a4yeT
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JTan NpoBepKM YCBOEHUS] H
NpUMeHeHust

- MPaBUIBHOCTh u
000CHOBaHHOCTh
JUCKYCCUOHHBIX CYX/ICHHUIA;

- NpaKTUYECKUE  3aJaHUs
pelieHbl C HCIOJIb30BAHUEM

HEO0OXOANMBIX
UH(POPMAIIMOHHBIX
HCTOYHHUKOB,

- NPE/ICTaBIICHHBIC
IIPAKTUYECKUE paboThI
COOTBETCTBYIOT TpeOOBaHUEM
MKT;

- KJaccHas  KOHTPOJIbHas
pabora pernieHa
CaMOCTOSITEIILHO, B

OTBEJICHHOE BPEMsl, pe3yiibTar
BBIIIIC TOPOTOBBIX 3HAYCHHIA;

- TpeICTaBICHHBIC pedeparsl,
JTOKJTA]TBI COOTBETCTBYIOT
opopmienuro o 'OCT 7.32-
2001, 3amaHHOl TEMATHUKE U HE
SIBIISTFOTCSI TUTarHaToOM,
3alUTHOE CIIOBO  OTpaXkaer
TEMAaTUKy pedepaTta U UMEET
JIMYHBIC CYXKICHHSI u
NPEJICTABICHUS CTYJCHTA

Conepxanne XapaKTepHCTHKA OCHOBHBIX BUI0B
00y enus AesiITeJJbHOCTH CTYACHTOB
(Ha ypoBHe Y4eOHBIX J1elicTBHIl)
OV .12 «XUMMUS»
Baxuenmue YmMenue JlaBaTh oInpeaeJICHue u OIeprupoOBaTh
XMMHYecCKHue CIEIYIONMMH XHUMHUYECKHMH TIOHSATUSIMHU: BEIIECTBO,
MOHSATHS XUMHWYECKUN DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC

aTOMHasi U MOJIEKYJSIpHasi Macchl, HWOH, aJJIOTPOIUS,
HU30TOIIbI, XUMHUYCCKAasA CBA3b, SJICKTPOOTPHUIATCIIBHOCTD,
BAJICHTHOCTb, CTEII€Hb OKHWCJIEHHUS, MOJb, MOJspHas
Macca, MOJSIpHBIM 00BeM ra3000pa3HbIX BEIIECTB,
BEII€CTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOECHUS,
pacTBOPHI, SIIEKTPOIIUT " HEDJIEKTPOJIUT,
SIEKTPOJUTHYECKAsT  AUCCOLIMAIUS, OKHCIHUTENIb W
BOCCTaHOBHUTEIIb, OKHCJICHUE W BOCCTAHOBJICHHUE,
TEerIoBOH »(P@deKT peakuuu, CKOPOCTh XHUMHUYECKOU
peakmnuu, KaTajm3, XUMHUYECKOE paBHOBecHE,
YIJIIEPOJHBIA  CKEJIeT, (¢yHKIIMOHANBHAsE ~ IpyIIa,
N30MEpHs, TOMOJIOTHSI

OCHOBHBIE 3aKOHBI
XUMHUHU

dopmynupoBaHue 3aKOHOB COXPaHEHUSI MacCChl BEILIECTB U
IMOCTOSIHCTBA COCTaBa BENIECTB.
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YcraHOBKa  IIPUYMHHO-CJIICACTBEHHOW  CBSI3U  MEXAY
COAEpKaHUEM DTHUX 3aKOHOB U HAIMCAHUEM XHUMHUUYECKHUX
dopmyn wu ypaBHEHHI. VYCTaHOBKa HSBOJIIOIIMOHHOM
CYIIHOCTH MEH/IEJIEEBCKOU 1 COBPEMEHHON (pOpMYyITHPOBOK
nepuoanyeckoro 3akona /[. U. Meunneneea. OObsicHeHHE
(puznyeckoro cmbicia CUMBOJIMKHM  OEPUOAUYECKOM
TAaOIUIObl XUMHUYCCKUX 3JieMeHTOB JI. WM. MennaeneeBa
(HOMepoB »JEeMEHTa, Iepuojda, IpPyNNbl) U YCTAaHOBKA
HNPUYUHHO-CJIEACTBEHHOM CBSI3U MEXJY CTPOCHHUEM aToma
U 3aKOHOMEPHOCTSMH H3MEHEHHSI CBOMCTB DJIIEMEHTOB M
0o0pa3oBaHHBIX UMHU BELIECTB B IEPUOAAX U IpyIIHax.
XapakTepuCTUKa  JJIEMEHTOB MaJibIX U OOJBIINX
IIEpPHUOJIOB N0 UX II0JIOXKEHMIO B llepuoauueckoii cucreme
. . Menneneena

OcHOBHBIE TEOPUH
XMMHUHU

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB OOpa3yIOIIUX UX XUMHYECKHUX
3JIEMEHTOB.  XapaKTE€pPUCTHKaA  BAXXHEUIIUX  THUIIOB
XUMHYECKHX CBSA3€U U OTHOCUTEJILHOCTH 3TOM TUHOJIOTHH.
OObsicHEHHE 3aBUCUMOCTH CBOWMCTB BENIECTB OT HX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PEIICTOK.
dopmyMpoBKa OCHOBHBIX NOJIOKEHU N TEOPUH
JIEKTPOJIMTHUECKON JMCCOLUALMU U XApPAKTEPUCTHUKA B
CBET€ OTOM TEOpPHUM CBOMCTB OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCJIUNHEHUIM.

dopmynupoBKa OCHOBHBIX MOJOXKECHUM TEOpUu
XAMHYECKOTrO0 CTPOCHHUS OPraHUYECKHUX COCJIUHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPHUHU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCOUHEHUM

Bakaennmiue
BelllecTBa U
MaTepHuaJbl

XapakTepucTuka cocTasna, CTpOCHUS, CBOMWCTB,
MOJIyY€HUsI U MPUMEHEHUs BakHelux metaaios (IA u Il
A rpynmn, amrOMHUHHUS, JKelle3a, a B €CTeCTBEHHO-HAYyYHOM
npoduiIe ¥ HEKOTOPHIX d-3JIEMEHTOB) U X COCIHHCHHUM.

XapakTepHuCcTHKa COCTaBa, CTPOCHHUSI, CBOWCTB, ITOJTyUECHUS
u npumeHenus Baxkueimux HemetauioB (VI A, VIIA,
VIA rpynm, a Takxke azora u d¢ocdopa, yriepoaa u
KPEeMHHUsI, BOJAOPOJA) U UX COCAUHCHHN. XapaKTEepHUCTHKA
cocTaBa, CTPOCHHSI, CBOWCTB, MOJYYCHHUS U TPUMCEHEHUS
BaXKHEWIITUX KJIaCCOB YTJIEBOJIOPOJIOB (ankaHOB,
IIUKJIOAJIKAHOB, AJIKCHOB, aJKWHOB, apeHOB) MW WX
HauboJjiee 3HAYUMBIX B HApPOJHOXO3SIHWCTBEHHOM IIJIaHE
peaCTaBUTEIICH. AHajiorugHast XapaKkTEePUCTHUKA
BaYKHEUTITNX npeacTaBUTeNCH APYTHUX KJIAaCCOB
OpraHMYecKnX COSCAWHEHHWH: MeTaHoJla W DATaHOJa,
CIIOKHBIX a¢dupos, )KUPOB, MBI, anbJIETUI0B
(hbopManpaeTHIOB U alleTaIbJICTHU/Ia), KETOHOB (alleTOHA),
KapOOHOBBIX  KUCJIOT  (yKCycHOM KHUCIIOTHI, TSI
€CTECTBEHHO-HAYYHOTO MPOQHIIS TIPEACTABUTENEH IPYyTrUx
KJIACCOB KHUCJIOT), MOHOCaxapHuI0B (TIII0KO036I1),
aucaxapuaoB (caxaposbl), MOJHUCcaxapuaoB (Kpaxmana Hu
[EJUTFOJI03HI), aHWJINHA, aMHUHOKHUCIIOT, OEJIKOB,
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HUCKYCCTBCHHBIX N CHHTCTHUYCCKHX BOJIOKOH, Kay4yKOB,
ImIacrmacc

XHUMHUYECKHH A3BIK
M CUMBOJINKA

Hcnonp3oBanme B y4dyeOHOH u  mOpodeccuoHaIbLHOU
JIESITEJIBHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3Banue wu3y4yeHHBIX BEHIECTB M0 TPHUBUAJIBHOU HIHU
MEXIYHapOJHOH HOMEHKJIaType U OTpa)KeHHE CcocTaBa
ATHUX COCAUHEHUM C TIOMOIIbI0 XUMHUUYECKHUX (POpMYyII.
OTpaxkeHHe XHUMHUYECKHUX  IIPOLECCOB C  MOMOIIBIO
YPaBHCHUH XHUMHUYECKUX PCAKIINH

XumMuueckue
peakuuu

OOBsiICHEHHE  CYNIHOCTH  XHUMHYECKHX IIPOLIECCOB.
Kiaccudukanumsi XUMHYECKUX PEAKIUU M0 Pa3IudYHBIM
OpHU3HAKaM: YHCJIY U COCTaBy HPOAYKTOB M PEAreHTOB,
TeruioBoMmy 3¢ @dekTy, HampapiieHU0, ¢das3e, HaAJIUIHIO
KaTajaus3aTropa, WU3MEHEHHIO  CTEIIEHEM  OKMCJICHUS
AJI€MEHTOB, 0Opa3yIOIIUX BEIIEeCTBA.

VcraHoBka MpU3HAKOB  OOIEro ©  pa3iM4yHOTO B
THUITIOJIOTUU peakuuii I HEOPTraHUYECKOM u
OpPraHU4YE€CKOU XHUMUH.

Knaccudukaiyss BeniecTB U MPOILECCOB ¢ TOUYKH 3PEHUS
OKHUCJICHUsI-BOCcCTaHOBJIeHUsl. (CocTaBJieHHWE YypaBHEHUN
peakuuii ¢ MOMOIIBIO METO/1a AJIEKTPOHHOTO OajaHca.
OOBsicHEHHE  3aBUCHUMOCTH  CKOPOCTH  XUMHYECKON
p€aKuMM U TOJIOKECHUSI XHUMHYECKOIO PABHOBECHUS OT
pa3augHbIX (HaKTOPOB

XUuMHuUYeCcKHuu
IKCIICPUMEHT

BrimonHeHne XWUMHWYECKOTO JKCIEPUMEHTAa B IOJHOM
COOTBETCTBHHM C MpaBUIaMH O€30ITaCHOCTH.

HaOmronenune, d¢ukcauuss U ONMCaHHUE PpPe3yJIbTAaTOB
IPOBEJICHHOI'O YKCIIEPUMEHTA

XuMunueckKkas
uHpopmanus

IIpoBenenne caMOCTOSITEIBHOTO TIOMCKAa XWUMHUYECKOH
HH(OPMAILIUU C UCITOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB
(Hay4YHO-TIONIYJISIPHBIX ~ M3/IaHUM, KOMNBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB  HMHTepHeTa). HNcnonbzoBanue
KOMIBIOTEPHBIX TEXHOJOTHM AJ1s1 0OpabOTKHU U mepenadu
XUMHUYECKON HHPOpMallMM U €€ MOpPEJCTaBJICHUSI B
pa3audHbIX Gopmax

PacuerTsI nmo
XMMHYECKUM
dopmysnam

U YPABHEHUSM

YcraHOBKa 3aBHUCHUMOCTU MEXKJY KAdyeCTBEHHOM U
KOJIMYECTBEHHON CTOpPOHAMH XHUMHUYECKHUX OOBEKTOB H
IIPOLIECCOB.
Pemenue pacueTHbIX 3a/a4 0 XUMHUYECKUM (GopmysiaM U
YPaBHEHUAM

ITpoduiabHoe u
npogeccuoHaIbLHO
3HAYUMOe
coaeprkaHue

OOBbsiCHEHHE XUMMUYECKHUX SIBJICHUU, MNPOUCXOISIIUX B
npupoae, ObITy U Ha TPOU3BOJCTBE.

OnpeneneHnne BO3MOYKHOCTEN IPOTEKAHUS XHUMHUYECKHX
OpeBpalleHN B pa3INYHBIX YCIOBUSIX.

CoOmronenue MpaBuUI AKOJIOTUYECKHU TPaMOTHOTO
NOBEJICHUS B OKPYXKAIOIIEN cpeae.
OreHka BIIUSIHUS XUMHYECKOTO 3arpsi3HEHUs!

OKpY’Karolllel cpeabl Ha OpraHW3M 4YeJIOBeKa U JIpyrue
JKUBBIC OPTaHU3MBI.
CoOmroneHne  mpaBuil  O0€30MacHOr0  oOpamieHust ¢
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TOPIOYMMH U TOKCUYHBIMH BEIIECTBaMH, JIA0OPATOPHBIM
obopynoBanueM. IloaroroBka pacTBOPOB  3aJlaHHOM
KOHIIEHTPAIIMHU B ObITY U HAa MPOU3BOJCTBE.

Kpurtnueckass oOLEeHKa JOCTOBEPHOCTH  XUMHYECKOU
nH@OpMaIIMH, TTOCTYNAIONIEH U3 Pa3HBIX UCTOYHUKOB
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