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IosicHUTENLHAA 3aNNCKA

[Iporpamma oOieo6pa3zoBarenbHol yueoHOM nuctuumiuael OY 1.12 Xumus
npeaHa3HayeHa [JIs MU3yYEeHHUs] XUMUU B IPOQPECCHOHABHBIX 00pa30BaTelIbHbBIX
opranmzarmsix CIIO, peanusyrommx o00pa3oBaTENbHYI0 HPOrpaMMy CpPEIHETO
oOmiero o0Opa3oBaHUsI B TpeleiaX OCBOCHHUS TPOTPAMMBI  IMOATOTOBKH
cnenuanuctoB cpeanero 3seHa (ganee [HIICC3) Texuuvyeckoro mpoduias Ha 0aze
OCHOBHOTI'O 00I1IEr0 00pa30BaHUsl.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOriero
oOpa3oBaHus, YTBEPKICHHOTO MPHUKa30oM MUHUCTEPCTBA OOpa30BaHUS M HAYKH
Poccuiickoit deneparuu ot 17 mas 2012r Ne 413 (c usMeHeHusiMu Ha 29 uroHS
2017r), mpenbaBisieMbIX K CTPYKTYpE, COJACPKAHHIO U pe3yJibTaTaM OCBOCHUS
yaeoHor aucturinabel OY /.12 Xumus, B cOOTBETCTBUU ¢ PekoMeHmamusIMu mo
OpraHu3alliy TMOJIY4YEHUs: CPeAHero oOIero oopa3oBaHUs B IMpeesiax OCBOCHHS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHAIBHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO  00miero oOpa3oBaHus, ¢ yderoM [lpuMepHOl  OCHOBHOI
oOpa3oBaTeILHON IpOrpaMMBbl CpEIHEro OO0IIero oOpa3oBaHMs, OJI0OPEHHOM
pemieHreM (eaepalbHOro0 y4eOHO-METOAMYECKOr0 OOBEIUHEHUs MO O00IIeMy
oOpazoBaHuio (MpoTokoy ot 28 utons 2016 r. Ne 2/16-3).

Conepxanue nporpammbl OY /.12 Xumus HampapieHO HA JOCTHKECHUE
CHEAYIOIINX LeJIei:

* (opMupoBaHue y OOy4alOIIMXCS YMEHUSI OICHUBATh 3HAYUMOCTh
XUMHUYECKOTO 3HAHMS JIJIs1 KAKIOTO YeTIOBEKa;

* (opmupoBaHre y 0Oy4aroNIUXCs IEJIOCTHOTO MPEJICTABICHUS O MUPE U
pOJIM XMMHUHU B CO3JIaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHPA;
yMEHUSI OOBSICHATH OOBEKTHl W TMPOIECCHl OKPYKAIOIIEH J1eHCTBUTEIBHOCTH:
IIPUPOJHOM, COLMAIBHOW, KYJIbTYPHOM, TEXHUYECKOW CPEAbl, — HCIOJIb3YS I
ATOTO XUMUYECKHE 3HAHUS;

* pa3BUTHE Yy OOyYalIIMXCs YMEHUN pa3nudarh (QakTbl M OLICHKH,
CpPaBHUBATH OIICHOYHBIC BHIBOJBI, BUICTh UX CBSI3b C KPUTECPUSIMHU OIICHOK U CBSI3b
KpUTEPUEB C OMNPEICICHHOW CHUCTEMOM IeHHOCTel, (opmynupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

* MpuoOpeTeHHe OOYYAOUIMMUCS OIbITa Pa3HOOOPA3HOM JEsATEIHLHOCTH,
MO3HAHUS W CaMOTIO3HAHUS; KIIOUEBBIX HABBIKOB, HWMEKOIIMX YHUBEPCAIHHOE
3HAUEHUE Uil PA3IMYHBIX BHJIOB JEATEILHOCTH (HABBIKOB peIICHUs MpoOiieM,
NPUHATUS  pPEIIeHWH, TOWCKa, aHamu3a W o0paboTku  wHOpMmaIuwy,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHU, COTPYAHIUYECTBA, O€30MaCHOTO
oOpalieHus ¢ BEIIeCTBaMHU B TTOBCEIHEBHOM KU3HN).

B nporpammy BKJIIOYEHO CoAep)kaHHUE, HANpaBJIieHHOE Ha (opMHUpOBaHUE Y
CTYJIEHTOB KOMIIETEHI[MH, HEOOXOUMBIX 1)1 KauecTBeHHOro ocBoeHust [IIICC3 na
0a3e OCHOBHOI'O O0IIero 00pa3oBaHMsI.

B paboueit mnporpamme  yueOHoM muctuiuimael OV .12 Xumust
OTpaX€HO coJlepkKaHhe y4yeOHOro MaTepuana, IOCIeI0BaTeIbHOCTh €ro
U3Y4YeHUs, TEMATUKa TMPAKTUUYECKUX 3aHSATUN, BHUJIbI CAMOCTOSTEIBHBIX paldoT,
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pacnpeneneHrne y4eOHBIX 9acOB C y4E€TOM CHENU(PUKHA MPOorpamMM CHEIUATHCTOB
CPEIHETO 3B€HAa, OCBAUBAEMOM CITCIIMATBHOCTH.

IIpu  peanusamuu  cojaepkaHusi  oOmeoOpazoBaTeIbHON  ydyeOHOMU
auciuiinasl OY .12 Xumma B nipenenax ocBoeHus [IIICC3 TexHu4eckoro
npoguisi Ha 0aze OCHOBHOTO OOIEro oOpa3oBaHHUsA C IOJYYEHHEM CPETHEro
obOmero oOpa3oBaHus MaKcHUMajlbHas ydeOHas Harpy3ka oOydJaromerocs
cocraBiisieT — 117 yacos;

- 00s13aTeNbHON ayIUTOpHOM y4eOHOU Harpy3ku oOydaromierocs — /8
uacoe;

- BHEAYIUTOPHASI CAMOCTOSTENbHAS paboTa cTyAeHTOB — 39 uacos.



OO0masn xapaktepucTtuka y4eOHoi nucuuminabl OY /.12 Xumus

XUMHSI — HTO HayKa O BEIIECTBAX, UX COCTABE U CTPOEHUH, CBOMCTBAX U
MpEeBpaIllCHUsIX, 3HAYCHUN XUMHUYECKUX BEIECTB, MAaTepUajOB U MPOIIECCOB B
MPAKTHYECKOH JEeATeIbHOCTH YEeIOBEKA.

Conepxanue 0011€00pa30BaTeIbHON  YUEOHOW JUCITUTUTHHBI  « XUMUSD)
HaIpaBJICHO Ha YCBOCHHUE OOYJAFOIIMMUCS OCHOBHBIX IMMOHATHM, 3aKOHOB U TCOPHMA
XUMHH;, OBJIaJICHUE YMEHUAMH HAOJIOAaTh XUMHUYECKUE SBIICHUS, MPOBOIUTH
XUMHYECKUN SKCTIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XUMHUECKHUX (PopMy
BEILIECTB U YPABHEHNN XMMHUYECKUX PEAKIIUM.

B mpouecce wu3ydyeHus XuMUM |y OOydYalOIIMXCAd  Pa3BUBAIOTCS
N03HABATEJIbHbIE MHTEPECHl U MHTEIUIEKTyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIbHOM ~MPUOOPETEHUsT 3HAHUHW 1O XUMHHU B COOTBETCTBUH C
BO3HUKAIOIIMMHU  KU3HEHHBIMH  NpoOjemMamMH, BOCIUTBHIBAETCS  OepexHOe
OTHOILIEHUSI K NPHUPOJE, MOHUMaHUE 3/10pOBOT0 00pas3a >KU3HH, HEOOXOAMMOCTH
OpeIyNpexIeHUs SBJICHUN, HAHOCSIINX BpPEI 3J0POBBI0 U OKpYXKAIOIIEH cpele.
OHM 0CBaMBalOT MPHUEMBI TPAMOTHOT0, O€30MaCHOTO UCHOJIb30BAHUS XUMUYECKUX
BEIIECTB W MAaTepHUajoB, MPUMEHSEMBIX B OBITY, CEIbCKOM XO3SIMICTBE M Ha
TIPOM3BOJICTBE.

[Ipu CTPYKTYpUpOBaHUM COAEpkKaHUS O0O0IIE00pa30BaATENbHOU YUEOHOM
TUCHUIUIMHBL 711 TPO(EeCcCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpTraHU3alUH,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOTrpaMMy CPEIHEro OO0Iero oOpa3oBaHUs B
npenenax ocBoeHuss IIIICC3 na ©0a3e ocHOBHOro o0Oimero o0Opa3oBaHMs,
YUUTHIBAJIACh OOBEKTUBHAS PEATTbHOCTh — HEOOJBIIION 00beM YacOB, OTITYIIIEHHBIX
Ha HU3Y4YCHHME XHMHUU U CTPEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBATH HJESAM
pa3BuBaromero oOyudeHus. llosTomy TeopeTHyeckue BOMPOCH MAKCHUMAJIbHO
CMEILEHbl K Hayaly HW3Y4YeHMsI AMCLUUIUIMHBI, C TE€M YTOOBI MOCIEIyIOIINHA
(akTHYeCKuil MaTepual paccCMaTpUBaJCs Ha OCHOBE U3YUYE€HHBIX TEOPUH.

Peanuzanus NeAyKTUBHOIO MOAXOJAa K H3YYEHHMIO XUMHUH CIIOCOOCTBYET
pPa3BUTUIO TAaKUX JIOTMYECKHUX ONepaluil MBIIUICHUS, KAaK aHajiu3 M CHUHTE3,
0000IIeHNe W KOHKpPETH3allks, CpaBHEHWE W aHAJOTHs, CUCTEMaTH3alus U
KJaccuduKaiuys u Jip.

Nzydyenne xumMuu B MPOoPeCcCHOHANTBHBIX 00pa30BaTEIbHBIX OPTaHU3AINSX,
peanu3yrnmx 00pa3oBaTe/bHYI0 MPOTpaMMy CpeaHEero ooliiero oopa3oBaHUs B
npenenax ocsoeHus [IIICC3 na 6aze ocHOBHOTO 00111er0 00pa30BaHUsl, UMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT Ipoduiis npodeccrnoHanbHOro o0pa3oBaHus. IToO
BBIp@XAaeTCsl B COAEpKaHMM OOYYEHHs, KOJMYECTBE YACOB, BBIACISAEMBIX Ha
U3y4EHUE OTHAEIbHBIX TEM MPOTrpamMMmbl, TTyOMHE UX OCBOCHHS OOYy4YarOIUMUCH,
o0beMe U XapakTepe MNpaKTUYECKUX 3aHATUH, BHJAX BHEAYIAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Crnenupuka wu3ydyeHuss XUMHH TpU  OBJAJCHUH TNpodeccusMu Hu
CHELMATBHOCTAMU TEXHHUYECKOTO MpOoQMis OTpakeHa B KaXJOH Teme paszelna
«Conepxanue y4eOHOW  AMCHMIUIMHBY B pyOpuke «lIpodunbHbie u
npo(ecCUOHANBbHO 3HAYMMbIE DJIEMEHTBl COJIEPKaHHS». ITOT KOMIIOHEHT
peanusyeTrcss Mpu UHAUBUAYAIbHONM CaMOCTOSITENIbHOM pabore oO0ydarommxcs
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(Hanucanuu pedepatoB, MOATOTOBKE COOOIICHMIA, 3aIIUTE POEKTOB), B MPOIECcCe
y4eOHOW JESATENIbHOCTH IO/ PYKOBOJACTBOM IIPENojaaBareis (BBIIOJHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA — JIaDOPATOPHBIX ONBITOB U NPAKTHUECKUX PadoT,
pELICHNN TPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T. 11.).

B mpouecce wu3ydeHHs XUMHM TEOPETHYECKHE CBEIACHUS JOTOJHSIOTCS
JNEMOHCTpAalMsSIMH, JIa0OPATOPHBIMU OIBITAMH M TMPAKTUYECKUMH 3aHATHAMHU.
3HAYUTEIBHOE MECTO OTBOJUTCS XMMHMUYECKOMY O3KcCIepuMeHTY. OH OTKpbIBaeT
BO3MOXKHOCTh ()OPMHUPOBATh Y 00YHAIOIIUXCS CIICHUATbHBIE TPEIMETHbBIC YMEHHUS:
paboTaTh C BELIECTBAMH, BBIMOIHATh MPOCTHIE XUMHYECKHE OIBITHI, YYUTh
0e30MacHOMY M DKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIECTBaMH,
MaTepuajgaMH U IpoleccaMu B ObITY U Ha MIPOU3BO/ICTBE.

Jlnis opraHM3aiiyi BHEAyJIUTOPHON CaMOCTOSATEIBHOW PAaOOTHI CTYACHTOB,
OBJIAJICBAIOIINX CIEHHUATBHOCTIMU TEXHUYECKOTO Npoduiig nmpodheccuoHanbHOro
oOpa3oBaHMUsl, IPEICTaBJICH NI€PEUYECHb HHANBUYAIbHBIX ITPOEKTOB.

B mpouecce u3zydyeHus XuMuM BaxHO (HOpMHUPOBATh HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOydaromuxcs. [loaToMy mpu opraHu3anuu CamMOCTOSTEIbHOU
paboThl HEOOXOAMMO aKIIEHTUPOBATh BHUMaHHE OOYyYaIOUIMXCSd Ha IIOUCKE
uHbopMalluu B CpeAcTBax Maccmenua, MHTepHere, yueOHON M cnenualbHOM
JUTEpaType C COOTBETCTBYIOMIUM O(OPMIIEHUEM U MIPEJICTABICHUEM PE3YJIbTATOB.

Nzyuenue obmeoOpazoBatenbHON yueOHOM auciuiinabl OY /.12 Xumus
3aBepllaeTcs MOABEACHUEM UTOTOB B (hopme AuddepeHInpoBaHHOIO 3ayeTa B
paMKax MPOMEKYTOYHOM arTecTaluuu CTyAeHTOB B npouecce ocBoenus IIIICC3 ¢
MOJTy4YE€HHEM CPEJHEro 00111ero 00pa3oBaHuUsl.

MecTo yueOHOM IMCUUILIUHBI B Y4eOHOM IJIaHe

VYuebnas nucuurmuinHa OY /.12 Xumus sBiseTcs y4eOHBIM IPEAMETOM
1o BeIOOPY U3 oOsi3arenbHON mpenMeTHoi obnactu EcrectBennbie Hayku OI'OC
cpeaHero ooiiero oopa3oBaHus.

VYuebnas muctumimaa OV /.12 XumMus u3ydaercss B 00IIe00-
pazoBarensHOM 1ukIIe yueOHoro riana [MIICC3, peanuzyemoro Ha 6a3e OCHOBHOTO
o01iero o0pa3oBaHusl ¢ MOTYYEHUEM CPETHETO O0IIero o0pa3oBaHus.

B yue6nsix mnanax [IIICC3 mecto yuebHoM aucuurnasl OY /112 Xumus
— B cocTaBe 00I11e00pa3oBaTeIbHbIX YYEOHBIX JUCHUUIUIMH 10 BBIOODY,
dbopmMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHBIX obacteit ®I'OC cpennero odiero
oOpazoBanus, 11 cneruanbHocTeld CIIO TexHuueckoro npoduis.

Pe3yabTaThl 0OCBOCHHUSI y4eOHOM IMCIMIIIMHBI

OcBoenue coxaepxanus ydeOHoW guctumumasl OY /.12 Xumus,
o0ecreunBaeT JOCTIKEHUE CTYICHTAMH CIIEAYIONINX Pe3yabTAaTOB:
JIUYHOCHIHBIX:

- YyBCTBO TOPAOCTH M YyBOXEHUS K HUCTOPUM M JOCTHXKEHHUAM
OTEUECTBEHHOM XHMMHYECKOM HayKH; XUMHUYECKH TPAMOTHOE TIIOBEJICHHE B
npodeccUOHaNbHON NEATEIbHOCTH U B OBITY IpH OOpalleHUH C XUMUYECKUMHU
BEI[ECTBAMHU, MaT€pUATIAMH U MPOIIECCaAMU;



- TOTOBHOCTbH K TPOJIOJDKEHHUIO 00pa30BaHMs U TIOBBIIIEHUS KBATU(UKAITUN
B M30paHHOMN NpodecCuOHATBHOU NIEITETbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH
XUMUAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE HCIOJb30BaTh JTOCTHKECHHUS COBPEMEHHON XMMHUYECKON HAYKH U
XUMUYECKUX TEXHOJOTUH JUIsl TIOBBIIIEHUS COOCTBEHHOTO HWHTEIIEKTYalbHOIO
pa3BUTHUS B BEIOpaHHON NPO(ECCHOHATBHON AeSITEIbHOCTH;

MemanpeomemHovix:

- HCHOJIb30BAHUE PA3NUYHBIX BHJIOB TMO3HABATEIBHON JEATEILHOCTH U
OCHOBHBIX MHTEIIEKTYAIbHBIX Omepanuii (MOCTAaHOBKHU 3a/1a4yu, (OPMYITUPOBAHHMS
TUTIOTE3, aHajdnu3a W CHUHTE3a, CpaBHEHUsS, OOOOIICHMS, CHCTEMaTHU3aIlHH,
BBISIBJICHUS TPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOMCKA aHAIOTOB, (DOpMYIUpPOBaAHUS
BBIBOJIOB) [IJIsl PELICHUSI TOCTABJICHHON 3aJa4i, IPUMEHEHUE OCHOBHBIX METOIOB
no3HaHus (HAOMIOACHMS, HAYYHOTO SKCHEPUMEHTA) JUIsl U3YUYEHUS Pa3TUYHBIX
CTOPOH XHMHUYECKHMX OOBEKTOB U TIPOLIECCOB, C KOTOPBIMH BO3HHUKAET
HEO0OXOMMOCTb CTaJIKUBATHCS B TPOecCHOHANIbHOM cdepe;

- HCHOJIb30BAHUE PA3JIMYHBIX HMCTOYHHUKOB JJISI TOJYYEHUS XUMHUYECKOU
uH(popMaIu, yMEHUE OILICHUTh €€ JOCTOBEPHOCTHh ISl JOCTHXKEHHUS XOPOIIUX
pe3yapTaToB B npodeccuonanbHol cdepe;

npeomemmuulx:

- cOpMHPOBAHHOCTh MPEJCTABICHUN O MECT€ XHUMHUU B COBPEMEHHOMU
HAay4YHOW KapTUHE MHpPA; MOHUMAaHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYrozopa u
(GYHKIIMOHATIBFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsSI MPAKTHUECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJATralOlUMH XUMHUYECKUMH TOHSATUAMH, TEOPHUIMH,
3aKOHAMH W  3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIb30BAaHUE XHUMHYECKOMN
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B
XUMUM: HAOIOJACHUEM, OIMHUCAaHUEM, HW3MEPEHUEM, OHKCIEPUMEHTOM; YyMEHHUE
o0pabaTbeiBaTh, OOBICHATH PE3yJIbTaThl MPOBEACHHBIX OIMBITOB U AENATh BBHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHATh METOJbl TMO3HAHUSI TpPU PEIICHUU
MPAKTUYECKUX 3a]1a4;

- copMHPOBAHHOCTL YMEHHS JlaBaTh KOJIMYECTBEHHBIE OICEHKH W
MIPOU3BOIUTH PACUETHI 10 XUMHUECKUM (HOpMYyTIaM U YPaBHEHUSM;

- BIIAQJICHUE TpPaBWIAMU TEXHUKH O€30MaCHOCTH TMPU MCIOJIb30BaHUU
XUMHUYECKUX BEILIECTB;

- copMHPOBAaHHOCT, COOCTBEHHOH TMO3UIIMM IO  OTHOIICHHIO K
XUMUYECKON MHPOPMAITIH, TOTYy4aeMOM U3 Pa3HbIX HCTOYHHUKOB.



TEMATHYECKHUH IVIAH Y COJEP)KAHUE YYEBHOM
NTUCIHUIIJIMHBI OYV/I.12 XUMMUSA

KomunuectBo CamocTtosT | Makcumalsb
ay IUTOPHBIX eIbHAs | Has yuyeOHas
4acoB paboTta Harpyska

HaumenoBanue pa3ziesoB u Tem Bcero | U3 Hux

paKTu4

€CKHX

3aHSTUN
Brenenue 2 2
Pazjnen I O0mas u Heopranuveckasi xumusi | 44 4 18 62
Temal.l OcHOBHBIE TOHSATHUS U 3aKOHBI 4 2 6
Temal.l.1 OCHOBHBIE TOHSATHS XUMHUHU 2 2
Temal.l.2 OcHOBHbIE 3aKOHBI XUMUH 2 2 4
Temal.2 Ilepunonnueckuii 3akoH u [lepnogu- 3
YyecKas CHCTeMa XUMUYECKHUX dJIEMEHTOB /1. 6 2
N. MenaeneeBa u CTpOCHUE aTOMA
Temal.2. 1 [lepuoanueckunii 3aKOH 2 2
J.N.Menneneena.
Temal.2.2 Ctpoenue aToma u 2 2
Ilepnogmueckuii 3akoH J[.M.Menneneena.
Temal.2.3 3nauenue [lepuoguueckoro
3aKkoHa u [lepronueckor CUCTEMBI 5 2 4
xumMudeckux snemenToB . 1. Menneneera
JUIS1 pa3BUTHSI HAYKH
Temal.3 CtpoeHue BeliecTBa 8 2 10
Temal.3.1 NoHHass u KoBaJeHTHas 9 9
XUMHUYECKasi CBSI3b.
Temal.3.2 Merajuinueckas CBsI3b 1 2 9 4
BOJIOPOJTHAS CBSI3h
Temal.3.3 UncTele BemecTBa U CMECH. 2 2
Temal.3.4 JlucriepcHbIE CUCTEMBI. 2 2
Tema 1.4. Bona. PactBopbi. 4 1 9 6
DJIEKTPOJIUTAYECKAS TUCCOIIAALIMS
Tema 1.4.1 Bona. PactBopsl. PacTBOpeHue 2 2 4
Tema 1.4.205nekTponurryeckas
nuccoumnanus. [Ipakmuueckoe 3auamue. 2 1 2
CocTaBieHue CXEM AIEKTPOITUTUYECKON




JIMCCOIMAIIAH COJIEH, KUCIOT, OCHOBAHUHU

Temal.5. Knaccudukanms HeOpraHU4eCKUX
COEIMHEHUN U UX CBOMCTBA

10

Tema 1.5.1Kuciorts! 1 ©xX CBOMCTBA.

Tema 1.5.2 OcHOBaHUS 1 UX CBOMCTBA.

Tema 1.5.3 Coiit 1 ©X CBOWCTBA.
lIpakmuueckoe 3ansmue. COCTaBICHUE
ypaBHEHHM peaklMii HOHHOTO oOMeHa

HCOPIraHNYCCKUX U OPIraHNYICCKUX COCI[I/IHeHI/Iﬁ

Tema 1.5.4 Oxcuabsl 1 ©X CBOUCTBA.

Tema 1.6. Xumudeckue peakiuu

10

Tema 1.6.1 Knaccudukanys XuMHU4IeCKUX
peaKuuil.

IIpakmuueckoe 3ansamue.

CocraBieHue ypaBHEHUM XUMUYECKUX
peaKkuuii, JOKa3bIBAIOIINX FEHETUYECKYIO
CBSI3b MEXIY KJlacCaMU COCTMHEHMUIA.

Tema 1.6.2
OKHUCIUTEIBLHO-BOCCTAHOBUTEIBLHbBIC PEAKIIUHI

Tema 1.6.3 CKOpOCTh XUMHUYECKUX PEAKIUN.
OOpaTUMOCTh XMMUYECKUX PEAKIIHII.

Tema 1.7. Metasuibl U HEMETAJLIIBI

12

Tema 1.7.1 Mertamisl. OcoOeHHOCTH
CTPOSHHUS aTOMOB M KPUCTAILIOB.
Knaccudukanys MeTamioB 1Mo pa3InaHbIM
MIpU3HAKaM.

Tema 1.7.2 Xumuyeckue CBOMCTBa METAJIIIOB.
DIIEKTPOXUMHUYECKUN P HAMIPSIKEHUIM
METAJUIOB. MeTaioTepMus.

Tema 1.7.3 O6mmue cnocoOb! MOTyYEHUS
METaJIIOB.

Tema 1.7.4 HemeTasl.

lIpakxmuueckoe 3anamue.

[Tonyuenue, coOupanue u pacro3HaBaHUE
ra3oB M U3y4YCHUE WX CBOMCTB.

Pazngea II Opranuveckast XuMus

32

13

45

Tema 2.1. OCHOBHBIC TTOHSITUSI OPTAHUIECKOM
XUMHUHU U TEOPUS CTPOEHUS OPTaHUYECKUX
COCIMHEHUN

Tema 2.1.1 [IpeameT OpraHMYECcKON XUMUU.
Teopus cTpoeHUSI OPraHUYECKUX COEAUHEHUN
A. M. bytaeposa.

Tema 2.1.2 Knaccudukaiys opraHu4ecKux
BenecTB. Knaccudukanus peakuuii B
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OpFaHH‘IGCKOﬁ XUMUU.

Tema2.2. YriaeBogoposl U UX MIPUPOIHBIC

10 3 13
UCTOYHUKHU
Tema 2.2.1 Ankanbl 2 2
Tema 2.2.2 AnkeHbl 2 3 5
Tema 2.2.3 JIueHbIl 1 Kay49yKH. 2 2
Tema 2.2.4 AnkuHbl. ApeHbI
IIpakmuueckoe 3ansamue. 9 9
KadecTBeHHBIN aHATU3 OPraHUYECKUX
COCAMHEHNN. YTIEBOAOPOBI.
Tema2.2.5 [IpuponHble HCTOYHUKHU 2 9
YTJIEBOJOPOJOB.
Tema 2.3. Kucnopoacoaepxamue 10 3 13
OpraHUYeCKUEe COCTMHECHHUS
Tema 2.3.1 Couptel. @eHom. 2 3 5
Tema 2.3.2 AIbJIeTUabl. 2 2
Tema2.3.3 KapOoHOBBIE KHCIIOTHI.
IIpakmuueckoe 3ansamue. 9 9
Pelienue cuTyalimoHHbBIX 33724 110 TEME
«ATBIETUIBD)
Tewma 2.3.4 CrioxxHbI€ 3(DUPBI U KUPHI 2 2
Tema 2.3.5 YrneBonsl.
lIpaxmuueckoe 3anamue. CTpoeHUE U 2 2
XMMHUYECKUE CBOMCTBA YTJIEBOJIOB.
Tema 2.4. A3oTcoaepkaiiyue opraHuIecKue 5 4 10
coenuHenus. [lonmumepsl
Tema 2.4. 1 AMUHBI. AMUHOKHUCIIOTBI 2 2
Tema 2.4. 2 benku. [lonumepsi 2 2
Tema 2.4. 3 IIimactmaccel. BojiokHa, ux
Kiaccuukanms.
Ilpakmuueckoe 3auamue. 2 4 6
Pemenne sxcriepuMeHTaIbHBIX 33124 110
OPraHUYECKON XUMUHU
HuddepenumpoBaHHbIii 3a4eT 2 2
Hnousuoyanvrwlli npoexm 8 8 8
Htoro mo nuciuIuivHe 78 39 117
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COJIEP)KAHUE YYEFHOU JUCITATLIAHBI

BBenenune

Hayunble MeTOnbl MO3HAHWSA BEIIECTB M XUMHYECKUX sBJIEHUN. Poib
AKCIEPUMEHTa M TEOPUU B XUMHUHU. MOJETUpOBaHHE XUMHUYECKHX IPOIIECCOB.
3nauenue xumuu npu ocBoeHun mnpodeccuit CIIO u cmeumansHOcTelt CIIO
TEXHUYIECKOTO Tpoduiist mpoecCHOHATEHOTO 00pa30BaHMSI.

1. O0masi ¥ HeopraHu4eckasi XUuMHA

1.1. OcHoeHble NOHAMUA U 3AKOHBL XUMUU

OcHoBHbIe NOHATUS XUMHMH. BemectBo. Atom. Monekyna. XuMUYECKUI
anemeHT. Asotponusa. IIpocTeie u ciioxHble BemecTBa. KayecTBEHHBIM H
KOJMYECTBEHHBIM COCTAaB  BEMIECTB. XHUMHUYECKHE 3HAKU U (HOpMyIbI.
OTHOCUTENBHBIE aTOMHASI U MOJIEKYJIIpHAasi Macchl. Konu4yecTBO BelllecTBa.

OcHOBHBIC¢ 3aKOHBbI XMMHHM. CTEXMOMETpUsS. 3aKOH COXPAHEHUS MAacChl
BEILIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOW CTPYKTYpbl. 3aKOH
ABorajipo u cieactBus u3 Hero. [IoHATHE TPOIIEHTHOTO COOTHOIIEHHUS COACPIKAHUS
JparolieHHbIX METAJJIOB B CILIaBaX.

PacueTHble 3a1auM Ha HAX0XKIEHUE OTHOCUTEIBLHOW MOJICKYJISIPHOM MacChlI,
OMpeieSICHHEe MAaCCOBOM J0JIU XUMHUECKUX IJIEMEHTOB B CJIOKHOM BEILIECTRBE.

Hemoncmpauuu

Mopenu aTOMOB XUMHUYECKHUX PJIEMEHTOB.

Mogenu MOJEKyld MNPOCTBIX U CIOXKHBIX BEIIECTB (IIAPOCTEPKHEBBIE U
Crroapta— bpurineba).

Komnekusi mnpocThIX MW CHOXKHBIX BenlecTB. Hekoropsle BemiecTa
KoJu4ecTBOM 1 Mok, Mojiens MomsipHOro oobema razoB. Asutorpornus (ocdopa,
KHUCJIOpOAa, OJIOBA.

Ilpogpunvnvie u npogheccuonanvno 3nauumvle 1EMEHmMbl COOEPHCAHUA.
AmnorpornHble MogubUKaAIMU yriepoja (anmas, rpadur), Kuciaopoaa (KUCIOpo,
030H), ojioBa (cepoe m Oemoe 0iyi0BO). IloHsATHE O XMMHUYECKOW TEXHOJOTHH,
OMOTEXHOJOTHH U HAHOTEXHOJIOTHH.

Camocmoamenvnan paboma. Peuienue pacuemHuvix 3a0ad.

1.2. Ilepuoouueckuii 3axon u Ilepuoouyeckas cucmema Xumuyeckux
anemenmos J[. 1. Menoeneesa u cmpoenue amoma

IMepuoanuecknii 3axkon J[.M.MennesneeBa. Otkpeitue [.M.MeHaeneeBbim
[lepmonuueckoro  3akoHa. llepuogmueckuit  3ak0oH B (OPMYIHUPOBKE
J.M.Menneneena.

[lepuonuueckast Tabiuila XUMHYECKHUX DJJIEMEHTOB — rpaduyeckoe
OTOOpaXEHHE MEPUOANYECKOro 3akoHa. CTpyKTypa NEpUOIWYECKON TaOJMILIbL:
nepuoabl (Masble U O0MbIINE), TPYIbI (TIaBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.M.Menoeneeea. ATom —
CIIOXHasi yacTuia. Sapo (MPOTOHBI M HEUTPOHBI) M DJEKTPOHHAs 000JOYKa.
N3oronsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOIOB.
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OCOOEHHOCTH CTPOCHHSI DJICKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB OOJIBIIHX
Nepruo0B (MepexoHbIX 3J1eMeHTOB). [loHsTHE 006 OpOUTANAIX. S-, p- U d-OpOUTaH.
DneKTpoHHbIE KOHPUTYpALIMK ATOMOB XUMUYECKUX DJIEMEHTOB.

CoBpeMenHas  QopmynupoBka Ilepuoguyeckoro 3akoHa. 3HaueHHE
[lepuonuueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKHUX AJIeMEeHTOB [1.
W. MenpeneeBa st pa3BUTHSI HAYKH U IOHUMaHUS XUMUYECKON KapTUHBI MHpA.

Jlemoncmpayuu

Paznuunsie popmsl [lepuoanueckoit cucteMbl XUMHYECKUX 37eMeHTOB Jl. U.
Menneneesa.

Jlnaamudeckue Tabmuibl 11 MoaenupoBanus [lepuoamaeckoi
CUCTEMBI. DJIEKTPU3ALMS TEN U UX B3auMojiecTBue. Jlabopamopmuwiii
onvim

MopenupoBanue noctpoeHus [leproauyeckoi TaOIUIBI XUMUYECKUX
AJIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvHo 3nauumvle 1EMEHMbL COOEPHCAHUA.
PannoaktuBHOCTh. MCnonb3oBaHWE pPaAMOAKTUBHBIX HM30TONOB B TEXHUYECKUX
1essix. PEHTT€HOBCKOE M3IIyYEHHE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEJIUIIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUH HAa MPOU3BOICTBE.

Camocmoamenvnaa paooma. CocmagénienHue KOHCNeKmA — NO meme:
«AnnomponHvie 8UOOUIMEHEHUs  YenepoOd U UX NPUMEHEHUe) .

1.3. Cmpoenue eewecmea

HNonnass xumMmnuyeckass cBsizb. KaTuoHbl, UX 00pa3oBaHME W3 aTOMOB B
pe3yabpTare mpolecca OKHUCICHUs. AHUOHBI, WX O00pa3oBaHHE W3 aTOMOB B
pe3yJibTaTe MpoIecca BOCCTAaHOBIICHUS. IOHHAS CBSI3b KAaK CBA3b MEXK1y KATHOHAMHU
Y aHMOHAMH 3a CUET AJIEKTPOCTATUUECKOTO MpuTshKeHus. Knaccudukaius MoHOB:
0 COCTaBy, 3HAKy 3apsja, HaJIW4YUI0 TUApaTHOM 000s04uku. oHHBIE
KpUcTaJuiInueckue  pemerkd. CBoHMCTBa  BEIMIECTB C  HOHHBIM  THUIIOM
KPUCTAJUIMYECKON PELIETKHU.

KoBanenTHasi xumudeckasi cBi3b. MexaHu3M 00pa30BaHUsI KOBAJIEHTHOM
CBs3M (OOMEHHBIM U  JIOHOPHO-AKIENTOPHBINA). DIEKTPOOTPUIIATEIHHOCTb.
KoBaneHTHBIE TOJISIpHAs W HENOJIsIpHAsl CBsI3UM. KpaTHOCTh KOBAJEHTHOW CBS3H.
MonekynsipHble U aTOMHbIE KpHUCTauiMdyeckue pemieTkd. CBONCTBa BEIIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMH KPUCTAJUIMYECKUMH PEIIETKAMMU.

Mera/uinyeckasi CBfi3b. MeTaiuinueckass KpPUCTAUINYECKAsT PELIeTKAa U
MEeTaJUIM4YECKasi XUMHUYECKasi CBsi3b. PDU3NUECKHUE CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHUSI BEeLIECTB U BOJIOPOAHAS CBSA3b. TBep0e, )KUIKOE
U Ta3o00pa3Hoe cocTosiHUA BellecTB. [lepexo BelecTBa U3 OJHOTO arperaTHoro
COCTOSIHMS B Jipyroe. BogopoaHas cBs3b.

Yucrele BemecrBa U cMecu. [loHsTtre o cMecu BemecTB. I oMOreHHbIE U
rereporenHble cmecu. CocTaB cmeceil: 00beMHas U MaccoBasi 107 KOMIIOHEHTOB
CMECH, MAcCOBas J0JIsI IPUMECEN.

JMucnepcubie cuctembl. [lorstue o qucnepcHoii cucteme. Jlucnepcuas dasza
u naucriepcuoHHas cpena. Kmaccudukamms gucnepcHbix cucteMm. [loHstHe 0
KOJUTOU/IHBIX CUCTEMAX.
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Jemoncmpayuu

Mojenb KpUCTaUTMYECKONW PEMIETKU XJIOpU/Ia HATPHS.

OO0pa3ipl MUHEPAJIOB C HOHHON KPUCTAIUTMYECKON PEIIeTKON: KallbIUTa,
rasiuta. Mozienu KpucTalInuyecKUX PelIieToK «CyXoro Jbaa» (Wid Hoza), aamasa,
rpaduTa (MM KBapia).

[Tpubops! HA KUIKUX KPUCTAIIIAX.

OOpa3ipl  pa3sIWYHBIX JUCHEPCHBIX CHUCTEM: JMYJIbCUW, CYCTICH3UM,
aspo3oiielt, reneit u 3onei. Koarymsauus. Cunepesuc. I dext Tungans.

Jlabopamopnuvie onvimul

[IpuroroBneHue CycreH3uu KapOoHaTa KaJlbLiHsl B BOJIE.

[Tomy4yeHnue 3mynbCUU MOTOPHOTO Macyia. O3HAKOMJIEHHE CO CBOMCTBAMHU
JIMCTIEPCHBIX CUCTEM.

Ilpogpunvnvie u npogheccuonanvHo 3nauumvle 1EMEHMbL COOEPHCAHUA.
[TonsipHOCTH CBsI3U U MONSPHOCTH MOJIeKYJIbl. KonaeHcanus. Tekyuects. Bo3ronka.
Kpucrammzanus. CyonuManus u necyonuManusi. AHOManuu (PU3NYECKUX CBOMCTB
BoJbl. JKuakue kpuctamisl. MUHEpANIBI U TOPHBIE MTOPOJIBI KaK IPUPOIHBIE CMECH.
OMyNbCUU U cycneH3uH. 30Jid (B TOM 4YHCle a’po3oiu) u renu. Koarymsous.
Cunepesuc.

Camocmosamenvnaa paooma. Pewenue 3a0au no onpedenenuro
KOHYEeHmpayuu pacmeopos.

1.4. Booa. Pacmeopubl. Dnekmporumudeckas ouccoyuayus

Boaa. PacTtBopsl. PacTtBopenue. Bona xak pacrBopurens. PactBopumocTs
BEeIIECTB.  HacChIlleHHBIE,  HEHACBIICHHBIE,  MEPECHIIEHHBIE  PACTBOPBI.
3aBUCHUMOCTh PAacTBOPUMOCTH Ta30B, MKUJIKOCTEM M TBEPABIX BEIIECTB OT
pa3snuYHBIX (AKTOPOB.

MaccoBas 1011 paCTBOPEHHOTO BELIECTBA.

JJIEKTPOJUTHYCCKA JUCCONMANMSA. OJIEKTPOJIUTHI M HEDJIEKTPOUTHI.
DNEeKTpOoIUTHYECKas TV CCOLIAALINS. MexaHu3Mbl ANEKTPOIUTUYECKON
JUCCOLUMALIMM I BELIECTB C PAa3JIMYHBIMU TUINAMH XUMHUYECKOM CBSI3H.
['mapatrpoBaHHble W HETHAPATUPOBAHHBIE HOHBI. CTENEHb AIEKTPOIUTUUYECKON
nucconuanu. CuibHBIE U clla0ble 3IEKTPOIUTh. OCHOBHBIC MOJIOXKEHUSI TEOPUU
AJEKTPOJUTHYECKON  auccouuanuu. KHCIOThI, OCHOBaHWUS M COJMUM  Kak
AIEKTPOJIUTHI.

Hemoncmpanuu

PacTBOpHMOCTB BEIIECTB B BOJIE.

CoOupaHue razoB METOJOM BBITECHEHUSI BOJIBI.

PacTBopenue B BoAE CEpHOM KUCIIOTHI U COJIEM aMMOHHUS.

OO0pasIel KPUCTATIIOTHIPATOB.

N3roToBneHne TuncoBOM NOBA3KHU.

HcnbiTanne pacCTBOPOB AJIEKTPOJIMTOB U HEAJIEKTPOJIUTOB HA TPEAMET
JMCCOLUALINU. 3aBUCUMOCTb CTEMEHH 3JEKTPOIUTHYECKON AUCCOIUALIUUA YKCYCHOM
KHCIIOTBI OT pa30aBJIeHHs pacTBOpA.
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JIB>KEHUE OKPAIIEHHBIX HOHOB B JJIEKTPUYECKOM
noJie. [IpuroroBieHue K€CTKOM BOJBI U YCTPAHEHUE €€
XKECTKOCTU. IOHUTBL.

O0pa3ibl MUHEpAIbHBIX BOJ PAa3IUYHOIO HA3HAUECHHUS.

Ilpakmuueckoe 3anamue. COCTaBICHUE CXEM JJIEKTPOJIUTUIECKON
JUCCOLIMALIMK COJIEH, KUCIIOT, OCHOBaHUI

Ilpocpunvuvie u npogheccuonanvno 3nauumvie INEMEHMbL COOEPHCAHUA.
PactBopenne kak ¢usnko-xuMuueckuid mpouecc. TemnoBbsie 3(hdeKTsl mpH
pactBopeHuu. Kpucrammorngparsl. Pemenue 3amad Ha MacCOBYHO  JOJIIO
pacTBOpeHHOro BenlecTsa. [IpumeHenne BoAbl B TEXHUYECKUX LEAX. JKeCcTKOCTh
BOJIBI M CIIOCOOBI €€ ycTpaHeHHsl. MuHepalbHbIE BODI.

Camocmosamenvnaa paooma. Cocmasnenue cxem 21eKmMpoOIU3A pacniagos
U BOOHBIX PACMBOPOS.

1.5. Knaccughuxayus neopeanuyeckux coeOuHeHutl u ux ceoucmaea

Kuciaorsl u ux cBoiictBa. KucioTsl Kak 3JIEKTPOIUTHI, UX KIACCU(PUKALIHS
[0 pa3jMYHbIM MpPU3HAKaM. XHMHUYECKHME CBOMCTBA KHUCJIOT B CBETE€ TEOPUHU
AIEKTPOIUTUIYECKOU JIUCCOLIMALINH. Ocobennoctu B3aUMOJECUCTBUSA
KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
MOJTYYEHUS KUCIIOTHL.

OcHoBanusi m wux cBouMcTBa. OCHOBaHHMS KakK JJIEKTPOJUTHI, MX
KJ1accuuUKalus 1Mo pa3IudyHbIM MpU3HAKaM. XUMHUUYECKHUE CBOMCTBA OCHOBAHUM B
CBETE TEOPUHU DJICKTPOJUTUUECKON THUCCOIMalu. Pa3noxeHne HepacTBOPUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CITIOCOOBI MTOJTyYEHUsI OCHOBaHUH.

Coimm m ux cpoiicrBa. Coyi Kak 31eKTponuThl. CONM CpEAHUE, KUCIBIE U
OCHOBHbIE. XHMMHYECKHUE CBOMCTBA COJIEM B CBETE TEOPUM IJIEKTPOJIUTHYECKOU
nucconuari. CrnocoOsl moayueHus conei. ['uaponus conen.

Oxcuasbl 1 ux cBoiicrBa. ConeobOpasyroiye 1 Hecoaeo0pa3youe OKCHIbI.
OcHoBHBIE, aM(pOTEpHBIE U KUCIOTHBIC OKCHUJIBI. 3aBUCUMOCTh XapaKTepa OKCHIa
OT CTEMEHU OKHUCIEHHUS O0Opasyloliero ero MeTtaia. XUMHUYECKHE CBONCTBA
okcu10B. [lomydenue okcuaos.

Jemoncmpayuu

B3aumozernicTBre a30THOW U KOHLICHTPUPOBAHHOM CEPHOU KHUCIIOT €
Metaamu. ['openne ¢pocdopa u pacTBOpeHUE POIYKTa TOPEHUS B BOJIE.
[Tonydyenue u cBoiicTBa amdoTepHoro ruapokcuaa. HeoOpaTtumelil rugponmns
kapOua kanbiysa. OOpaTUMBINA TUAPOJIN3 COJICH Pa3IMYHOIO THIIA.

Ilpakmuueckoe 3anamue. COCTaBICHUE YPAaBHECHUN pPEAKIUi HOHHOTO
oOMeHa HEOPraHUYECKUX U OPraHUYECKUX COCTUHCHUM.

Jlabopamopnwie onvimaol

HcnpiTanne pacTBOPOB KUCIOT WHAUKATOPAMM.

B3aumopaencTBre METAIIIOB ¢ KUCIIOTaMMU.

B3aumopencTBre KACIOT ¢ OKCUIaMU METAJLIOB.

B3aumopencTBre KUCIOT ¢ OCHOBAaHHSIMH.

B3aumMoaencTBre KUCIOT € COJIAMMU.
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HcnbiTanue pacTBOPOB MIEIOYEN UHAUKATOPAMH.

B3aumopeiicTBue 1ieinoden ¢ COJIAMU.

Pa3znoxxeHue HepacTBOPUMBIX OCHOBAHUM.

B3aumopeiicTBue cosieil ¢ MeTaJUIaMU.

BzaumopencTBue comen aApyr ¢ APyrom.

['maponus cosent pa3IMyHOro TUIA.

IlIpogpunvnvie u npogheccuonanvHo 3HauuMble 371€MEHMBL COOEPHCAHUA.
[IpaBuna pazbaBneHHMs CEpHON KHUCTOTHL. Vcmoib3oBaHWE CEpHOW KHUCIOTHI B
MPOMBIIIJICHHOCTH. EJIKHME Mmeno4yu, WX HCMHOJIb30BAaHWE B MPOMBIIIICHHOCTH.
l'amenas W HerameHass W3BECTbh, MX MPUMEHEHUE B CTPOUTENBLCTBE. [HIC U
anedacTp, TUIICOBaHUE.

[Tonarue o pH pactBopa. KucnortHas, menodnas, HEUTpaibHas cpena
PacTBOpPOB.

Camocmoamenvnasn paooma. [loocomosrka 00kn1aoos na memy: « Memaol
6 cospemennou mexuuke. Cniasoly.

1.6. Xumuueckue peaxyuu

Knaccupukauuss xumMu4yeckux peakumi. Peaknum  coeauHeHUs,
pazinoxxeHus, 3amernieHus, obmeHa. Karamutuwueckwe peakinuu. OOpaTumbie U
HeoOpaTUMBbIE peakiuu. [ OMOTreHHbIE U TeTEPOTCHHBIC PEaKIINU. DK30TEPMUUECKUE
U DHAOTEPMHUYECKHE peakiuuu. TemmoBol A(PQPexT XUMHUUECKUX peaklHid.
TepMoXuUMUYECKUE YpaBHEHUS.

OKHCIUTETIbHO-BOCCTAHOBUTEIbHBIE peakuun. CTEneHb OKUCICHUS.
OkucnuTeNlb W BOCCTAaHOBJICHHWE. BoccTaHOBUTEIb M OKUCIEHHE. Meton
AIEKTPOHHOTO OananHca TS COCTaBJICHUS YpaBHEHUI
OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

Cxopoctb XumMu4YecKux peakumid. [loHATHE O CKOPOCTHM XHUMHYECKHX
peakiuii. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEaKIui OT pa3IMYHBIX (PaKTOPOB:
MIPUPOIbI pearupyroluX BEIIECTB, UX KOHIICHTPALIMHU, TEMIIEPATyphbl, MIOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOJIB30BAHUS KaTaIu3aTOPOB.

O0patumocTh XuUMHYECKHX peaknuil. OOpaTuMbie W HEOOpaTUMBbIE
peakIuu. XMMHIECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHUS.

Hemoncmpauuu

[Tpumepsl HEOOPAaTUMBIX pEaKIM, UIYIIUX ¢ 00pa30BaHUEM OCaJKa, T'a3a
WJIY BOJIbl. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPObI pEarupyronx BEIIECTB.
B3aumoieiicTBHE pacTBOPOB CEPHOM KUCIIOTHI C paCTBOpAMH THOCYJIb(aTa HATpuUs
pPa3IMYHOM KOHUEHTPAIMU U TEMIIEPATYPbl. MOJENb KUIISIIETO CIIOS.

3aBUCUMOCTh CKOPOCTH XMMUYECKOM peaKIuu OT MIPUCYTCTBHUS KaTalnu3aTopa
Ha MpUMepe Pa3IoKeHUs MEPOKCHIa BOAOPO/Ia C MOMOIILIO JUOKCHAA MapraHiia u
KaTanas3bl. Moaenp anekTpoausepa. Moaenb 3IeKTPOIM3HON BaHHBI IS TOJTy4YEHUS
amrOMHUHUS. MOJ1eJ1b KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnvie onvimul

Peaknus 3amenieHrst Meu )eje3oM B paCTBOPE MEAHOTO
KyIopoca.
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Peakuuu, uaymue ¢ oOpazoBaHHEeM OCajKa, ra3a Wi BOAbIL.

3aBUCHUMOCTh CKOPOCTH B3aUMOIEHUCTBUS COJISTHON KUCIIOTHI C METAJTIAMH OT
WX TIPUPOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJICMCTBUS IMHKA C COJISTHOM KHUCIIOTOM OT €€
KOHIICHTPAI1U.

3aBUCUMOCTh CKOpOCTH B3auMmopeiicTBusi okcunpa menu (II) ¢ cepnoi
KHCJIOTOM OT TEMITEPATYPBL.

— Ilpakmuueckoe 3anamue. COCTaBICHUE YPABHEHU XUMUYECKUX PEAKIUH,
JIOKA3bIBAIOIINX T€HETUYECKYIO CBSI3b  MEXK/Y KJIAcCaMH COCIMHEHUM.

Ilpogpunvuvie u npogheccuonanvHo 3HauumMvle INEMEHMbL COOEPHCAHUA.
[Tonarue 00 HyEeKTposiU3e. DJEKTPOJU3 PACIIAaBOB. OJIEKTPOJU3 PAcTBOPOB.
DNEKTPOIUTUYECKOE TOJyUYCHHE aNMiOMUHUA. [IpakThdyeckoe MpUMEHEHHE
anekTponusa. ['anbBaHominactuka. ["anbBaHocTerus. PadunHupoBaHue IBETHBIX
metauioB. Kartanusz. 'oMOreHHbIe W TeTeporeHHbIe KaTanu3aTopbl. [IpoMoTOpHI.
Karanutuueckue siapl. Maruburopst. [IponsBoicTBO ammuaka: ceipbe, anmnaparypa,
HAy4YHbIC TTPUHIIUIIBIL.

Camocmoamenwvnan pavoma. Coodbuenue Ha memy: « SHaueHue 2al02eHO8,
KUCOpOOa U a30Mma 8 HCU3HU Uell08eKa)

1.7. Memannwvl u nememaivl

Metaibl. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpHUCTAJJIOB. PDuznueckue
cBoiicTBa MeTaiuioB. Kiaccudukaiuss MeTajuioB MO pa3IMYHBIM MpPHU3HAKAM.
XWMUYECKHE CBOMCTBA METAUIOB. OJIEKTPOXMMHUUYECKUU PSAI  HaNPSKEHUN
METAJII0B. MeTtamnorepmust.

O6mme crocoObl mMmonaydyeHus MeTauioB. [loHsATHE O MeTauIypruu.
[TupomeTaimyprus, THAPOMETAIUTYPrUs U ANeKTpoMeTaTyprusi. CruiaBsl UepHBIE U
1BeTHbIE. [[penMyIEecTBO BIOKEHNS JEHEKHBIX CPEJICTB B IPAarOLlE€HHBIE METAJLIbI
Y UX CILUIABBHI.

Hemeranabl. OcoOeHHOCTH CTpoeHMsI aTOMOB. Hemeramibl — mpocThie
BEILECTBA. 3aBUCUMOCThH CBOMCTB TAJIOTEHOB OT MX IMOJIOKEHUS B NEPUOJUYECKON
cucteMe. OKHUCIUTENIBHBIE M BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCHMOCTH OT UX IOJIOKEHHUS B PSIAY dIEKTPOOTPULATEIBHOCTH.

Hemoncmpauuu

Konaexuus meTamios.

B3anmoneiicTBre METAIIIOB ¢ HEMeTaJUIaMK (JKeJie3a, [TMHKA U aTFOMUHMUS C
CepoM, AIFOMUHUS C 0JIOM, CYpPbMBI € XJIOPOM, TOPEHHE KeJie3a B XJiope). ['openue
METAJJIOB. AJTIOMUHOTEPMHUSL.

Konneknus nemeramioB. ['openue HemetaimoB (cepbl, Qocdopa, yris).
BriTecHeHne MeHee AaKTHUBHBIX TajJOr€HOB W3 pacTBOPOB HX cojiel Oosee
AKTUBHBIMU raJOre€HaMHU.

Mopenp npOMBILIJIEHHON YCTAaHOBKM I NPOU3BOJACTBA CEPHOM KHCIIOTHI.
Mogens meun nans oOxkura u3BecTHsKA. Kommekuuu mpoAyKIHUM CHUIMKATHOU
IPOMBIIIIEHHOCTH (CTeka, papdopa, dasHca, IeMEeHTa pa3InYHbIX MAPOK U Ip.).
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Jlabopamopnuie onvimol

3akasika U OTIyCK cTayiid. O3HaKOMJIEHHE CO CTPYKTYpaMH CEpOro U Oesoro
gyryHa. PacniosnaBanue pyn xenesa.

Ilpakmuueckoe 3anamue. Ilonyyenue, coOupaHue U pacro3HaBaHHUE
ra3oB U U3y4YECHHE UX CBOMCTB.

Ilpocgpunvuvie u npogeccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUAA.
Koppo3ust MeTaiioB: XMMUYECKasl U AIEKTPOXUMUYECKAsL. 3ABUCUMOCTh CKOPOCTH
KOPPO3HH OT YCJIOBHUI OKpy»Karolen cpeapl. Knaccuukanus Koppo3uu METauioB
0 pa3nyHbiM npu3HakaM. CnocoObl 3alUTBl METAUIOB OT KOPPO3UHU.
[Ipon3BOACTBO Uyr'yHA U CTAJIH.

[Tony4yenne HemeTaioB (DpaKIIMOHHOW TMEPETOHKOW KHUIAKOTO BO3IyXa U
AIEKTPOJIIM30M PACTBOPOB MJIM PACIUIABOB JIEKTPOIUTOB.

CunmkaTHast IPOMBIIIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBI.

Camocmoamenvnasa paboma. Pechepam na memy: « Oxpana oxpyrcarowetl
cpeobl Om 3a2PA3HEeHUs. MANACETLIMU MEMALLAMUY

2. Oprannyeckasi XumMus

2.1. OcHogHbIe nOHAMUS OP2aAHUYEeCKOU XUMUU U MEOPUsT CMPOEHUs
Op2aHU4ecKux coOeOUHeHUll

IIpeamer oprannyeckoit xumuM. IIpuponHeie, HCKYCCTBEHHbIE U
CUHTETUYECKUE OpraHmyeckue BemiecTtBa. CpaBHEHHME OPraHUYECKUX BEILIECTB C
HEOPraHUYECKUMHU.

BaneHTHOCTh. XMMHYECKOE CTPOCHHUE KAK MOPSAOK COCIUHEHHUS aTOMOB B
MOJIEKYJIbI 10 BaJIEHTHOCTH.

Teopusi crpoeHusi opraHuveckux coeauHenuin A. M. byrtieposa.
OCHOBHBIE MOJIOKEHUSI TEOPUM XUMHYECKOTO CTpoeHus. M3oMepusi u U30MepHl.
Xumuyeckue GopMyJibl U MOAEIH MOJIEKYJI B OPTaHUYECKOU XUMHUH.

Kaaccupukanusi oprannyeckux BemectB. Kinaccudukaius BEMIeCTB 1Mo
CTPOEHUIO YTIIEPOJHOTO CKeJIeTa U HAJTU4UI0 (PYHKIIMOHAIBHBIX Tpynn. ['oMonoru
u romoniorusi. Hauana nomenknatypst IUPAC.

Knaccupukanuss peaknuid B OpPraHuvyeckod xumuu. Peakiun
NPUCOEAUHEHUS] (TUIPUPOBAHUS, TATOT€HUPOBAHUSA, THUIPOralOreHUPOBAHUSA,
ruAparaiuu). Peakuun oTuierieHus (1IerTuapupoBaHus, 1eTuIporaioreHupOBaHus,
nerunparamnun). Peakiuu 3amenieHus. Peakiiuu n3oMepu3aiuu.

Hemoncmpauuu

Mojenu MoJIEKYJI TOMOJIOTOB M ©30MEPOB OPTaHMYECKUX COCIUHECHUM.
KauecTBeHHOE 0OHaApYKEHHE YIiIepo/ia, BOAOPOia U XJIopa B MOJIEKyIax
OPTaHUYECKUX COCITMHECHUU.

JlabopamopHnutit onvim

N3roroBiienne Moene MOJIEKyJl OpraHMYECKUX BEILIECTB.

Ilpoghunvnvie u npogheccuonanvno 3nauumvle I1emMeHmbl COOEPHCAHUAL.
[lonsitue o cyOctpare um peareHTe. Peakinmm OKWCIEHUS W BOCCTAHOBIICHUS
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opranndeckux  BemecTB. CpaBHeHHE  KJIACCH(PUKAIMA  COSAUHEHUH U
KJ1accu(ukanuy peakuii B HEOPraHUYeCKON U OPraHM4eCKON XUMUHU.

Camocmoamenvnasn pavoma. Ilpesenmayuonnwiti 00k1ao Ha memy: « Ku3zms
u OeamenvHocmsb A. M. Bymneposay

2.2. Yeneeo0opoowl u ux npupoonvle ucmouHuxu

AJIKaHbl. AJKaHBI: TOMOJIOTMYECKHM PsI, U30MEpUs M HOMEHKJIATypa
ajKaHoB. XMMHUYECKUE CBOMCTBA aJIKaHOB (M€TaHa, 3TaHa): TOPEHUE, 3aMelIECHUE,
pasnokeHue, neruapuponanue. [[puMeHeHne aTkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro Tnojy4yeHue  (IeruApUpOBaHUEM  HTaHa,
JenoJIMMepU3alel  MmoaudTWiIeHa).  ['oMonorudeckudt  psia, — M30Mepus,
HOMEHKJIaTypa aJIKCHOB. XMMUYECKHE CBOWCTBA ATHIICHA: TOPEHUE, KAYECTBEHHBIE
peakuuu (obecrBeunBaHMEe OpPOMHOI BOJABI M pacTBOpa IE€pMaHraHaTa Kajus),
rujaparanus, nojuMmepusanus. [IpuMenenne 3TuieHa Ha OCHOBE CBOWCTB.

Jluenbl W Kayuyyku. lIoHATHME O IHMEHax Kak yriIeBOJAOPOAAX C JBYMs
IBOMHBIMU CBsI3AMU. ConpsKeHHbIE AUEHbl. XUMUYECKue cBolcTBa OyTaaueHa-1,3
U H30IpeHa: obOeclBeuMBaHWE OpPOMHON BOJbl U TMOJHMMEpPHU3ALUs B Kay4yyKH.
HarypanbHbiil 1 CHHTETHUYECKHE KayuyKH. Pe3uHa.

AJIKUHBI. AneTwieH. XWMHYECKHE CBOMCTBA AallETWIEHA: TOpPEHHE,
oOeclLBeurBaHNEe OPOMHOM BOJIbI, IPUCOEIUHEHUI XJIOPOBOAOPOAA U TUAPATALIHSL.
[IpuMeHeHne aneTwieHa Ha OCHOBE CBOWCTB. MeEXKiIaccoBas HW30MEpHS C
aJNKaJeHaMu.

Apenbl. benzon. Xumuueckue CBOWCTBa O€H30J1a: TOpPEHHUE, PEAKIHMU
3aMelleHus (ra-JIoreHupoBaHue, HUTpoBanue). Ilpumenenne OeH30Jla HA OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHMKH YIJeBOAOPOAOB. I[lpuponHblli ra3: cocCTas,
npuMeHeHrue B kadectBe TormBa.Hedts. CocraB um mepepaboTka HeDTH.
[leperonka nedgtu. HerenpoayKThi.

Jemoncmpavyuu

I'openue MeTaHa, 3TUIIEHA, allETUIICHA.

OTHoleHME MeTaHa, JTWIEHA, alleTWieHa U OeH30Jla K pacTBOpaM
nepMaHraHaTa Kajius u OpoMHOH BoJie.

[lonyyenue HTWIIEHA peakUMed Jeruaparallid STaHoJa, aleTUIeHAa —
TUAPOJIU30M KapOuJia KabLusl.

Paznoxenue kayuyka npu HarpeBaHUM, UCIIBITAHUE TPOYKTOB PA3I0KEHHUS
Ha HENPEeAeIbHOCTb.

Komnekiust 06pasioB Hedgtu u HerenpoaykroB. Komnekius «KameHnHbii
yrojb U MPOAYKIUS KOKCOXMMUYECKOTO TIPOU3BOICTBAY .

Jlabopamopnwie onvimaol

O3HakOMJIEHHE C KOJUIEKLIHEH 00pa3oB He(pTH U POAYKTOB €€
nepepaboTKu.

O3HaKOMJICHHE C KOJUIEKIMEH KayuyKOB M 00pa3liaMy U3JIEIUA U3 PE3UHBI.

Ilpakmuueckoe 3anamue. KaueCTBEHHBIN aHAJIN3 OPraHUYECKUX
COEIMHEHNN. YTIEBOLOPOIBI.
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Ilpoghunvnvie u npogheccuonanvno 3nayumvie 3j1eMEeHMbL COOCPHCAHUA.
[IpaBmiio B. B. MapkoBHukoBa. Kiaccudukainys ¥ Ha3HauYeHHE KaydyKoOB.
Knaccudukanus u HazHaueHue pe3uH. BynkaHnuzaius kaydyka.

[lonydyeHue armeTwieHa NTUPOIU3OM MeTaHa M KapOUIHBIM CIIOCOOOM.
Peakuus nonmMepusanuu BUHWIXJI0pUIA. [[OMBUHAIXIOPUI U €r0 TPUMEHEHHUE.
Tpumepuzanus aneTuieHa B OEH3011.

[Tonsitue 00 osKcTpakuuu. BoccTaHoBieHMe HUTPOOEH30Jla B aHWIMH.
['omonoruueckunit psig apeHoB. Tomyon. HutpoBanue tonyosa. Tpotwi.

OCHOBHBIE HaNPaBIICHUsI IPOMBIIIJIEHHON IepepadboTKH
npupoHoro rasa. [lomyTHbil HeTAHOI ra3, ero nepepadoTka.

[Iporeccrl MpOMBIIITIEHHON TIepepaboTKu HEPTH: KPEKUHT, pU(POPMHUHT.
OxTaHOBOE YKCIIO OEH3UHOB U 1IETAHOBOE YUCJO JU3EIBbHOTO TOILIMBA.
Kokcoxumuyeckoe npou3BOACTBO U €ro MPOTYyKIHUS.

Camocmoamenvnasa paooma. Pechepam na memy: «CopemenHvie
HanpaseieHus He@hmexumuuy.

2.3. Kucnopoocooepacawue opeanuieckue coeOuHeHus

Couprbl. [lonmydyeHue sTaHONIa OpOKEHHMEM TJIOKO3bI M THIpaTaluein
sTIieHa. [ upokcuibHas rpymnmna kak ¢GyHKunoHanbHas. [loHaTHE 0 TpeaebHbIX
OJIHOATOMHBIX CIUPTAaX. XWUMHUYECKHE CBOMCTBA HTAHOJA: B3aUMOJICHCTBUE C
HaTpUeM, 0Opa3OBaHHE MPOCTBIX U CIOXKHBIX 3(PUPOB, OKUCICHHE B albACTHUL.
[IpuMeHeHne dTaHOJAa Ha OCHOBE CBOWMCTB. AJIKOTOJIM3M, €0 IMOCIEACTBHS IS
OpraHr3Ma YeJI0BEKA U MPENYITPEKICHUE.

'muuepun kak nOpeAacTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHas
pEeaKkuns Ha MHOTOATOMHBIE ClIUPTHIL. [[prMeHeHue rauuepuHa.

®enon. Ousnyueckue U XUMUYECKHE CBOMCTBA (heHosa. BzanMuoe BiusiHUE
aTOMOB B MOJIeKyJie (DeHOJa: B3aUMOJICHCTBUE C TUIPOKCUIOM HATPHS U a30THOM
kucnotoi. [I[pumenenue heHosna Ha OCHOBE CBOMCTB.

Aabaeruapl. Ilonarne 00 anpaeruwgax. AJjpAeruaHas Tpynma Kak
dbynkuuonanpHass.  dopMmanpAeru;i W €ro  CBOWCTBA:  OKHUCIEHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIECHHME B COOTBETCTBYIOIIMM CIUPT.
[TomydyeHne anpaeruioB OKHUCIEHUEM COOTBETCTBYHIOIIMX CHUPTOB. [IprumeHenue
dbopmalpsieruia Ha OCHOBE €ro CBOMCTB.

Kapo6onoBblie kncorsbl. [lonstie o kapOoHOBBIX KuciioTax. KapbokcuibHast
rpyrmna Kak GyHKIIMOHaIbHasA. ['OMOJIOTHUYECKU psiji IPeAeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [lonydyeHue kapOOHOBBIX KHUCJIOT OKUCICHHEM ajibICTUJIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOILIME CBOMCTBA C MUHEPAIbHBIMU
KHCIIOTaMU U peakius arepudukanuu. [[pumenenne ykCcyCHON KUCIOThI HA OCHOBE
CBOWCTB. BrIcIIne )XHpHBIE KUCIOTHI HA MPUMEPE MATbMUTUHOBOW U CTEAPUHOBOM.

Caoxuble 3¢pupbl u :kupbl. [lomyuenue cnoxsbIx 3(QUpPOB peakuuen
stepudukanmu. CroxxHbie 3QHUpHI B IPUPOJIE, X 3HaUYeHHE. [ [puMeHeHNE CTT0KHBIX
7(UPOB HA OCHOBE CBOMCTB.
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Kupsr kak cnoxueie 3¢upbl. Knaccudpukanus >xupoB. XUMHUECKHE
CBOMCTBA UPOB: TUIPOIU3 U THAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHue xupon
Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YT1ieBoJbl, UX Kiaccudukanus: MoHocaxapuabl (TIIOKO03a,
bpyKTO32a), MTMcaxapuasl (caxapos3a) U mojaucaxapuabl (KpaxMall U 1eJUIH0103a).

['moko3a — BeEIIECTBO C ABONCTBEHHOW (yHKIIMEH — allbIeTHIOCIHPT.
XUMHUYECKHE CBOMCTBA TIJIIOKO3bl: OKHUCJIEHHWE B TJIOKOHOBYIO KHUCIIOTY,
BOCCTAaHOBJICHHE B COpPOWT, crupTOBOEe OposkeHue. [IpuMeHeHWe TIIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHHUE YTJICBOJOB B JKMBOHM MPUPOJIE W XU3HHM dYenoBeka. [loHsaThe o
peakusIX TOJUKOHIEHCAIMA W THUAPOJH3a Ha TMPUMEPE B3aWMOIPEBPAIICHUIA:
TJIFOKO3a - TIOJIUCaXapu/I.

Hemoncmpayuu
OxuciieHre crupTa B aJIbJICTH .

KauecTBeHHbIC peakliii Ha MHOTOATOMHBIE CITUPTHI.

PactBopuMoOCTh (eHoIIa B BOJIEe IPU OOBIYHOM TeMIepaType U HarpeBaHUU.
KauectBennble peakiinu Ha (HEHO.

Peakiust cepeOpsiHOTO 3epKalia aubJAeTUI0B U TITIOKO3BI.

OKHCIIEHUE aTbICTHIOB M IIFOKO3bI B KUCIIOTY C MOMOIIbI0 ruapokcuaa meau (11).
KauectBennas peakius Ha kpaxmai. Kosuiekius 3(pupHBIX Macen.
Jlabopamopnsie onvimui

PactBopenue rimiiepuHa B BOAC M B3aUMOJCHCTBUE C THIPOKCUIOM MEIU
{1)}

CBoiicTBa YKCYCHOM KHCJIOTHI, OOIIUE CO CBOMCTBAMU MUHEPATBHBIX KUCJIOT.
JlokazarenbCTBO HEMPENEIbHOTO XapaKTepa KUIKOro xkupa. Bzanmozeiictsue
IIFOKO3BI U caxapo3bl ¢ ruapokcuaom meau (I1). KauectBennas peakius Ha
KpaxMarll.

Ilpakmuueckoe 3anamue. Pewenue cumyayuonHuix 3a0ay no meme
«Anvoecuovy

Ilpakmuueckoe 3anamue. Cmpoenue u XumuuecKkue C0UCmaa y2nes0008.

Ilpoghunvuvie u npoghpeccuonanvno 3nayumvle 3j1€MeHmMbl COOEPIHCAHUA.
MeTunoBblii COUPT M €ro HCHOJIb30BAHHE B KAYECTBE XHUMHUYECKOTO ChIPbS.
TokCHYHOCTh METaHOJIA W TIpaBWjIa TEXHUKU OE30MaCHOCTH MpU paboTe C HUM.
OTUNICHTJIUKONIb U €ro MNpuUMeHEeHHE. TOKCMYHOCTh STUJICHTJIMKOJNS M TpaBUIIa
TEXHUKU 0€30MaCHOCTH MpHU paboTe C HUM.

[Tonyyenue ¢eHona u3 NpoAYKTOB KOKCOXUMHUYECKOTO MPOU3BOJICTBA U U3
OeH3oua.

[TonukoHneHcarus dbopmanpaeruaa c dhenonom B
benonodopmanbaerunyo cMmoiy. Aueranpierun. IloHaTrhe o KeTOHaxX Ha
npuMepe aitetoHa. [I[puMeHeHue aleToHa B TEXHUKE U MPOMBIIIUICHHOCTH.

Mmuoroobpasue  KapOOHOBBIX  KUCIOT  (I[aBENIEBOM  KHUCJIOTHI  Kak
JIByXOCHOBHOM, aKpHJIOBOM KUCJIOTHI KaK HEMpeneabHON, OEH30MHON KUCIOThI KaK
apoMaTU4EeCKOM).

[Inenxoobpa3yroiue Macna. 3aMeHa KUPOB B TEXHUKE HETHILIEBBIM ChIPbEM.
CHUHTETHYECKHE MOIOLIUE CPENCTBRA.
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MosoyHokucioe OpoXeHUEe TIOKO3bl. KHCIOMONOYHBIE  MPOIYKTHI.
CunocoBanue KOPMOB. HutpoBanue LEJUTIOJIOBHI. [TupokcunuH.
Camocmoamenwvuasa paboma. Pewenue 3aoau no meme: « Kucnopooocooeporcawjue
OpeanuyecKue coeOUuHeHUs .

2.4. Azomcooepacawue opeanuyeckue coeourerus. Ilonumepoi

Amunbl. [Tonstue 06 amuHax. Anudarnueckre aMUHbI, UX KIacCU(PUKALIUS
Y HOMEHKJIaTypa. AHWINH KaK opraHudeckoe ocHoBaHue. [lonyuenue anmimna u3
HUTpoOeH3ona. [I[pumeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHCI0TbI. AMUHOKHACIIOTHI Kak aM(oTepHble NU(YHKIIMOHAIBHBIE
OpraHUYEeCKue COCIMHEHUS. XUMHUYECKUE CBOMCTBa AMUHOKHCJIOT;
B3aMMOJICHCTBUE CO III€JI0YaMHu, KHUCIOTaMH U Jpyr ¢ JApyrom (peaxuus
nonukoHaeHcanuu). llentugnas cBsi3p W nosmnenTtuasl.  [IpumeHeHue
AMHHOKHCJIOT HA OCHOBE CBOMCTB.

beakn. IlepBuuHas, BTOpWUYHAs, TPETHUYHAsI CTPYKTYphl  OEIJKOB.
XUMHUYECKHE CBONCTBAa OEIKOB: TOpeHHe, JeHaTypallus, TUAPOIN3, I[BETHbHIE
peakuuu. buonornueckue QPyHKIUU OEIKOB.

IMonumepsl. benku u nmonrcaxapuabl Kak OMOMOIUMEDHI.

Ilnacrmacenl. IlomydeHne mNOMMMEPOB pPEAKUUEN MMOJMMEpU3ALUUA U
MOJMKOHJAEHCAMU. TepMOIIaCTUYHBIE W TEPMOPEAKTHBHBIE  IJIACTMACCHI.
IIpencraBurenu riacTMace.

Bosioxkna, wux kuaccupuxanusa. IlomydyeHue BoIOKOH. OTAenbHbBIE
MPEACTABUTEIIN XUMHUUYECKUX BOJIOKOH.

Hemoncmpauuu

BzanMopelicTBue aMMHaKa M aHUJIWHA C COJITHOM KHUCIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTenabCTBO HAMUUs (PYHKIIMOHAJIBHBIX TPYII B pacTBOpPax
aMUHOKUCJIOT.

PactBopenue u ocaxxaeHue 6eKoB.

[IBeTHBIC peakiuu OENKOB.

['openue nTuubero nepa U WEepCTIHON HUTH.

Jlabopamopnuvie onvimul

PactBopenue 6e1koB B BoJIE.

Obnapy>xeHue 6eIKOB B MOJIOKE U MSICHOM OyJIbOHE.

JlenaTypanus pacTBopa 0eska KypruHOro siflia CHUpTOM, pacCTBOpaMu CoJiel
TSDKEJIBIX METAJIJIOB M MPU HarpEeBaHUHU.

Ilpogpunvnvie u npogheccuonanvrno 3Hauumvle 31eMEHMbL COOEPIHCAHUA.
AMUHOKANpoHOBast KuciioTa. KanpoH kak npeacTaBuTeNb MOJIUAMUIHBIX BOJIOKOH.
Hcnonb3oBanue TUApPOIN3a OCIKOB B MPOMBINIICHHOCTH. [lOJMBUHMIXIIOPU,
nonurerpadpropatuieH  (tedaon). DeHonodopmanbaeruaHbIE  MIACTMACCHI.
Hennynoun. [TpombliiiieHHOE MPOU3BOACTBO XUMUYECKUX BOJIOKOH.

Camocmoamenvnasa pavoma. llpesenmayus na memy: «IKono2uueckue
acnekmuol UCNONb308AHUSL Y2TIe8000POOHO20 CbIPbLY.

22



TemaTHnka HHINBHUAYAJbHBIX IIPOCKTOB

buorexnonorus u reHHas UHXEeHepUsa — TexHosiorun X XI Beka.
HanoTexHonorus kak NpuOpUTETHOE HANPABICHUE PA3BUTHUS HAYKHU U

npou3BojAcTBa B Poccurickon denepanuu.

CoBpeMeHHbIE METObI 00€33apaKUBAHUS BOJIBI.

AJIOTpPOIHS METAIUIOB.

Kuznb n gearensHOCTh .M. Menneneena.

«Ilepuonuyeckomy 3akoHy Oy/yIiee HE TPO3UT Pa3pyILICHHEM. ..»
Cunres 114-ro anemenTa — TpuyM( pPOCCUNUCKUX PUIUKOB-AICPIIUKOB.
N3oToms! Botopoaa.

Hcrnonbs3oBaHne palMOAKTUBHBIX U30TOMNOB B TEXHUYECKUX LIETIAX.
PeHTreHoBCKOE U3ITydYEeHHE U €r0 UCII0Ib30BAHNE B TEXHUKE U MEIULINHE.
[1nma3mMa — yeTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHBI€ BeliecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa OKpy’Karole cpeabl OT XMMAYECKOTO 3arpsi3HECHHUSL.

KonndecTBeHHBIC XApaKTCPUCTHUKHU 3aI'PA3HCHUA OKpY)I(aIOHICfI CpCIbI.

[TpumMeHeHue TBEpIOTO U Ta3000pa3Horo okcuaa yrieponaa (1V).
3amura 030HOBOTO PKpaHa OT XMMHYECKOTO 3arpsi3HEHUS.
['pyboaucniepcHbie CUCTEMBI, UX KJIaCCU(DUKAIUS U UCTIOJIH30BAHUE B

po¢eCCUOHATIBHON JIEATEIIbHOCTH.

KocMmetnueckue renu.

[IprmeHenne CyCnieH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

MuHepainbl ¥ TOpHbIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTtBops!l BOkpyr Hac. Tursl pacTBOpoOB.

Bona kxak peareHT u cpena st XUMUYECKOIO Ipolecca.

Kuznb u nearenbHocth C. AppeHuyca.

Bxiag oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOIUTHIECKON

JIUCCOLIMAIINH.

YcTpaHeHue )KeCTKOCTH BOJIbI Ha MPOMBILUIEHHBIX MPEINPUATUSX.
CepHas kucioTa — «XJ1e0 XUMUYECKOW TPOMBIILITIEHHOCTH.
Hcnonb30BaHne MUHEPATIbHBIX KUCIOT Ha MPEANPHUATHIX Pa3IMyHOTO

podus.

OBITY.

OKcHIbI ¥ COJM KaK CTPOUTENbHBIE MaTEPHAIIBI.

Hcropus rurca.

IToBapeHHas coIb KaK XUMUYECKOE ChIPBE.

MHoronaukuii KapOoHAT KalbIUs: B IPUPOE, B MPOMBIILIIEHHOCTH, B

Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.
BupryanbHOo€ MOAEINPOBAHUE XUMUYECKUX MPOLECCOB.
DIEKTPOJIU3 paCTBOPOB JIEKTPOIUTOB.

DIEKTPOJIU3 PACIIABOB 3IEKTPOJIUTOB.

[IpakTUueckoe mpuMEHEHUE IEKTPOIH3a: padhUHUPOBAHUE,

raJbBaHOIIJIACTHUKA, TaJIbBAHOCTCTHA.
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* Hcropus nostyyeHus v Npor3BOICTBA ATTFOMUAHUSL.

* DJEKTPOJMTHYECKOE TTOTyUYeHUE U papUHUPOBAHNUE MEJIH.

* Xwuznb u gesrenpHocTh I'. JI9BMU.

* Ponib MeTaJuIOB B HCTOPUM YEJIOBEYECKON IUBUIM3ALUU. McTopus
OTEUYECTBEHHOW YepHOU MeTautypruu. COBpeMEHHOE METaJLTypru4ecKoe
MIPOM3BOJICTBO.

* HMcropus oredecTBEHHOM IBETHOM MeTauTypruu. Posb MeTaiuioB u
CIJIABOB B HAYYHO-TEXHUYECKOM IPOTPECCE.

* Koppo3sus MmeTamioB ¥ criocoObI 3alIUTHl OT KOPPO3HH.

* MHepTHBIC MK OJIaTrOPOIHBIC Ta3bl.

* Poxparomue coiam — rajoreHsl.

* Hcropus MIBEICKOW CITUYKH.

* HMcropus BOBHUKHOBEHHS U PA3BUTHUSI OPTAaHUYECKON XUMHUH.

* JKusnb u nesrensHOCTh A. M. ByTneposa.

* Buranusm u ero kpax.

* PoJib OTE€YECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTUH MUPOBOU
OPraHu4YeCKON XUMHUH.

* COBpEMEHHBIE MPEICTABICHUS O TEOPUHA XUMHUECKOTO CTPOECHUSI.

* DKOJIOTMYECKHUE aCTIEKThI UCIIOJIB30BAHUS YTIEBOJIOPOIHOTO ChIPBS.

* DKOHOMHYECKHE aCIEKThl MEKIYHAPOTIHOTO COTPYAHUYECTBA 10
HCIMOJIb30BAHUIO YTIIEBOJAOPOIHOIO CHIPHSI.

* HcTopust OTKpBITHS U pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOKICHUN B
Poccuiickon denepanum.

* XuUMHs YTJIEBOJIOPOTHOTO CHIPhS U MOsi Oyayast mpodeccusi.

* YT1IIeBOAOPOIHOE TOILUIMBO, €r0 BU/Ibl U HA3HAUCHUE.

* CUHTETHYECKHUE KayqyKH: UCTOPHS, MHOTOOOpa3ue U MepCreKTUBHI.

* Pe3nHOTEXHUYECKOE MPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM
rporpecce.

* CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUU YTJIEBOAOPOJIOB B HEM.

* HedTb u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJIHOTO
MEXKIYHApPOJIHOTO COTPYAHUYECTBA.
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XapaKTepI/ICTI/IKa OCHOBHBIX BH/10B yqeﬁﬂoﬁ ACATECJIBbHOCTH CTYACHTOB

Coaep:xanue XapaKkTepuCcTHKAa OCHOBHBIX BH/I0B 1eATeILHOCTH
o0yueHust CTY/ACHTOB (Ha YPOBHe Y4eOHBbIX eiiCTBHI)

Baxueiimue YMeHue naBath ONPENAEICHUE U ONIEPUPOBATH CIEAYIOIIUMHA
XHMHYECKHe XUMHAYECKUMH MOHATUAMHA: BEMIECTBO, XUMUYECKUH DIIEMEHT,
NOHATHUSA aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIC aTOMHAsI U MOJIEKYJIAPHAS

MAaCChl, NOH, aJUIOTPONUS, U30TOIIbI, XUMUYECKASI CBA3b,
JIEKTPOOTPULIATEIIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHHUS],
MOJIb, MOJISIPHAsL Macca, MOJISIPHBIN 00beM ra3000pa3HbIX
BEILIECTB, BELIECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO
CTPOEHMSA, PACTBOPBI, IIEKTPOJIUT U HEAIEKTPOJIUT,
JIEKTPOIUTUYECKAS JUCCOLUALINS, OKUCIIUTENb U BOCCTA-
HOBHTEJIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, TEIIOBOM 3(PPEKT
peaKuuu, CKOPOCTh XUMAYECKOW PEAKLINH, KaTaau3,
XUMHUYECKOE PAaBHOBECUE, YIIIEPOIHBIN CKEJIET,
(yHKUIHMOHAIBHAS TpyNNa, H30MEpPHsl, TOMOJIOTHS

OCHOBHBIC 3aKOHBI
XUMHUH

DopMyIUPOBAHUE 3aKOHOB COXPAHEHHUSI MACChI BELIECTB U
MMOCTOSIHCTBA COCTaBa BEIIICCTB.

YcTaHOBKA MPUYUHHO-CJICICTBEHHOU CBSI3U MEXIY
COJZIEp/)KaHUEM ATUX 3aKOHOB U HAIIMCAHUEM XUMHYECKHX
dbopmyn 1 ypaBHEHUN. Y CTAHOBKA SBOIIOIMOHHON CYITHOCTU
MEH/ICJICCBCKOM U COBPEMEHHOM (hOpPMYIUPOBOK
nepuoauyeckoro 3akona [[. I. MenneneeBa. O0bsicHeHUE
(U3UIECKOTO CMBICIIA CHMBOJIMKH ITEPUOTAYSCKON TaOIUIIBI
xuMHu4eckux amemMeHnToB . 1. MenaeneeBa (HOMEpoB dJie-
MEHTAa, ePUOoJia, TPYIIIbI) U YCTAHOBKA
MPUYMHHO-CJIEACTBEHHOM CBSI3U MEXIY CTPOCHUEM aTOMa U
3aKOHOMEPHOCTSAMU U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIIECTB B MEPUOAX U IPyMIax.
XapakTepucTHKa JIEMEHTOB MaJIbIX U OOJIBIITNX MEPHUOJIOB 110
uX noJioxkenuro B [lepuoguueckoii cucreme /1. . Menneneesa

OcHoBHbBIE TEOPUH
XUMUH

YcTaHOBKaA 3aBUCMMOCTH CBOWCTB XUMHUYECKUX BEIIECTB OT
CTPOEHHUS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX DJIEMECHTOB.
XapakTepUCTUKA BaXKHEUIIINX TUIIOB XUMUYECKUX CBI3E€N U
OTHOCHUTEJILHOCTH 3TOW TUIIOJIOTHH.

OObsicHEHUE 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa U
CTPOEHHUS KPUCTATUTMYECKUX PEIIETOK.

DOopMyJIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMALIMUA U XapAKTEPUCTUKA B CBETE
3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coequHeHun. OOPMYIIMPOBKA OCHOBHBIX IOJIOKEHUN TEOPUU
XMMHUYECKOI0 CTPOCHUSI OPTAHUYECKUX COCMHEHUN U
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XapaKTCPUCTHUKA B CBCTC ATOU TCOpHUU CBOMCTB OCHOBHBIX
KJIACCOB OPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

Baxxueiniue
BelIeCTBA H
MaTepHuaJbl

XapakTepucTUKa cOCTaBa, CTPOCHUS, CBOMCTB, MOJTYYCHUS U
npUMEHEeHHS BakHemmx MetamioB (1A u Il A rpynm,
ATFOMUHUS, KeJe3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie U
HEKOTOPBIX d-2JICMEHTOB) M UX COCTMHCHUH.
XapakTepucTuKa cOCTaBa, CTPOCHUSI, CBOWCTB, MTOTYUCHUS U
npuMeHeHus BaxkHenmux HemetaiwioB (VIII A, YHA, V1A
TPyII, a Takxke a3oTa u Gocdopa, yriiepoma u KpeMHHSI,
BOJIOPOJIa) M UX COCIMHEHUHN. XapaKTepUCTHUKA COCTAaBa,
CTPOCHHS, CBOMCTB, OJIYYCHHS Y MPUMEHEHUS BaXKHEHIITNX
KJIACCOB YTJIEBOJ0PO/IOB (ATKAHOB, IIUKIOATIKAHOB, aJIKCHOB,
AJIKWHOB, QpEHOB) U UX HauboJiee 3HAUUMbIX B
HAPOTHOXO3SIICTBEHHOM IIJIaHE MpeJICTaBUTENCH. AHaTOTHYHAs
XapaKTEePUCTHKA BAKHEHUIITNX MPEACTaBUTENEH IPYTUX KIacCOB
OpraHUYEeCKUX COCMHEHUN: METaHOJIA U ATAHOJIA, CIIOKHBIX
3(UpPOB, JKUPOB, MbLI, AIIbJIETHAOB ((HOPMATBAECTUIOB U
aleTaNb/IeTu/1a), KETOHOB (alleToHa), KaApOOHOBBIX KUCIOT
(YKCYCHOHM KHCIIOTBI, I €CTECTBEHHO-HAYIHOTO TTPOQIIIS
MIPEACTAaBUTENICH IPYTUX KIIACCOB KUCIIOT), MOHOCAXapHI0B
(TJIH0KO3BI), AMCAXapUA0B (caxapo3bl), OJUCAXAPUIOB
(kpaxmaJa ¥ 1eJUTI0JI03bl ), aHUJIMHA, aMUHOKHUCIIOT, OEJIKOB,
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH, KAYYyKOB,
T1acTMace

XUMH4YECKHUH A3BIK U
CHMMBOJINKA

Hcnons3oBanue B yueOHOM U ipodeccruoHaIbHOM
JNEATENBHOCTH XUMUYECKAX TEPMUHOB U CUMBOJIMKH.
Ha3zBaHune n3yyeHHBIX BEIECTB 110 TPUBUAIBHOU WUIIH
MEKIYHAPOIHOW HOMEHKJIATYPE U OTPAXKEHUE COCTABA ITUX
COEIMHEHH C MOMOIIbI0 XUMUYECKUX (POPMYIL.

OTpaxeHne XMMHUYECKNX ITPOLIECCOB C MTOMOIIBIO YPaBHEHUIN
XAMUYECKUX PEAKINN

XuMHu4ecKnue
peakuuu

OOBsICHEHUE CYIITHOCTH XUMHUYECKHUX MPOIIECCOB.
Knaccudukanys XuMAYECKUX PeakIiuii o pa3InIHbIM
IIpU3HAKaM: YHCIy U COCTaBY MIPOYKTOB U PEareHTOB,
TerioBoMy 3¢ (deKTy, HarpaBiIeHuto, (ha3e, HATUIUIO
KaTannu3aTopa, U3MEHEHHUIO CTETICHEW OKUCIICHUS DJIEMEHTOB,
00pa3yronux BEeIecTRa.

YcranoBKa MPU3HAKOB OOIIEro U Pa3jIMIHOTO B TUIIOJIOTUN
pEaKLUMM JJIs1 HEOPTaHUUYECKOM U OPraHUYE€CKOU XUMUMU.
Krnaccudukanys BemecTs 1 MPOIECCOB ¢ TOYKH 3pEHUS
OKHUCJIEHUsI-BOCCTaHOBJIeHUs. COCTaBIeHHE YpaBHEHUN
peakiuii ¢ MOMOIIbI0 METO/1a AIEKTPOHHOIO OanaHca.
OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peakluu 1
MOJIO)KEHUS] XUMUYECKOT'O PABHOBECHS OT Pa3IN4HbIX (DAKTOPOB
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XuMHYecCKuu BrImosiHEHHE XUMUYECKOTO SKCIIEPUMEHTA B TTIOJTHOM

IKCIEPUMEHT COOTBETCTBHH C IIPaBUIaMU 0€30MacHOCTH.
Habmronenue, ¢pukcaiys u ornucaHue pe3yabTaToB
MIPOBEICHHOTO YKCIIEPUMEHTA

XumMuueckasi [IpoBeneHne caMOCTOATENBHOTO OMCKA XUMHUYECKOU

uHpopManus MH(pOpMAITUU C UCTIOIH30BAHUEM PA3JIMUHBIX HICTOUHUKOB

(Hay4HO-TIOMYJISIPHBIX M3aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UuTepHeTa). Micrionb30BaHNE KOMIIBIOTEPHBIX
TEXHOJIOTUN J1s1 0OOpabOTKH U Mepeaayd XuMUYECKON
nH(GOpPMaIIMU U €€ MPEICTABICHNS B Pa3IUYHBIX (opmax

Pacuetnl o
XNMHYECKUM
hopmysam

U YPABHEHUAM

VYcraHoBKa 3aBUCHMOCTH MEX1y KaueCTBEHHON U
KOJIMYECTBEHHOM CTOPOHAMU XUMUYECKUX OOBEKTOB U
po1eccoB. PellleHrne pacueTHbIX 3a/1a4 0 XUMUYECKHM
dbopmynam 1 ypaBHEHHSIM

IIpodunbHoe u
npo¢ecCHOHAIBHO
3HAYHMOe
coJep:kaHue

OO0BsicCHEHUE XUMUYECKHUX SIBICHUMN, MPOUCXOISIINX B IPUPOJIE,
OBITY M Ha POU3BOJICTBE.

Onpenenenne BO3MOKHOCTEN MPOTEKAHUSI XUMAYECKHUX
MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX.

CoOmroieHre mpaBuil AKOJIOTUYECKU TPaMOTHOTO TIOBECHUS B
OKpYXKarollen cpee.

OueHka BIUSHUS XUMUYECKOT0 3arpsi3HEHUS OKPYKAIOIIEH
Cpebl Ha OPTaHU3M YEJIOBEKA U IPYTUE KUBBIE OPTAHU3MBI.
Cobnroaenue nmpaBuil 6€30MacCHOTO OOPAIICHUS C TOPIOYHMH U
TOKCUYHBIMH BEIIECTBAMHU, JIA0OPATOPHBIM 000PYTOBAHUEM.
[ToaroToBka pacTBOPOB 3a/IaHHON KOHIIEHTPAIIMU B OBITY U Ha
IIPOU3BOJCTBE.

Kputnueckas orieHka JOCTOBEPHOCTH XUMUYECKOU
uH(OopMaIK, NOCTYMAIONIEH U3 pa3HbIX HCTOYHHUKOB
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YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MMPOTPAMMBI YYEBHOU IUCOUILUIAHBI OY .12 Xumus

OcBoenue mporpammbl  yueOHou gucturummasl  OVY/.11 Xumus
IpeanoiaracT HajJu4yue y4eOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MOXHOCTb
o0ecnieunTh CBOOOMHBIN aocTyn B WHTEpHET BO Bpemsl yueOHOrO 3aHSTUS U B
NEepPHO]T BHEYYCOHO! ACATEIHPHOCTA 00YJIaIONTUXCS.

[Tomemenne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUAM
CanurtapHo-3nuIeMuoornyeckux npasuial u HopmatuBoB (CanlluH 2.4.2 Ne
178-02) m  ocHaIEHO THUIIOBHIM OOOpPYIOBAaHUEM, YKa3aHHBIM B HACTOSIINX
TpeOOBaHUSIX, B TOM uucie  y4eOHOM MeOenbl0 M CpeACTBaAaMH OO0y4YeHUS,
JNOCTaTOYHBIMU  JUIsl  BBINOJIHEHHUA TpeOOBAaHMM K YPOBHIO  IMOATOTOBKH
oOyyJarommxcs.

B kaOunere wumeercs MyJIbTUMEIUNHOE OOOPYAOBAaHHE, MOCPEICTBOM
KOTOpPOTO0 y4YaCTHUKM OO0pa30BaTEIbHOrO Ipolecca MOTYT IPOCMaTpHUBaTh
BU3YaJIbHYI0 HHQOPMAIIUIO [0 XUMHUH, CO37aBaTh IPE3EHTALIUN, BUEOMATEPHAIIBI
U T. II.

B cocraB  yuyeOHO-METOOUYECKOrO M MaTepHalbHO-TEXHHUYECKOIO
OCHAILIEHUS KaOMHETa XUMUU BXOJIAT:

* MHOTO()YHKIIMOHAJIBHBIN KOMILJIEKC MTPENO1aBaTEeNIs;

* HaTypaJibHbl€ OOBEKTHI, MOJEIH, IPUOOPHI U HAOOPHI AJI TOCTAHOBKU
JEMOHCTPALIMOHHOTO U YYEHUYECKOT O IKCIIEPUMEHTA;

* TIeYaTHbIE U SKPAaHHO-3BYKOBBIE CPEICTBA OOYUECHHUS;

* CpeJlICTBa HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTHUH;

* TMEPEYHH OCHOBHOM M JIOMOJIHUTEILHON YU4eOHOU TUTEPATYPHI;

* BCIIOMOTaTelIbHOE 000PYI0BaHUE U UHCTPYKLUY;

* OubnmoTeuHbId HOH/.

B Oubnuoteunbii (oHJ BXOAAT YYEOHUKH M Y4EOHO-METOJIUYECKUE
koMIiekThl (YMK), peKoMeH1I0BaHHbIE WM JOMYIIEHHBIE JJI UCIOJIb30BAHUS B
po(ecCuOHANbHBIX 00pa3oBaTeNbHbIX OpraHu3alusIX, peanu3yroumx
o0Opa3oBaTeNpHyI0 MPOTrpaMMy CpeAHero oOmero ooOpa3oBaHus B Ipezaenax
ocBoenust [ITICC3 Ha 6a3e 0oCHOBHOTO 00ITIeTO 00pa30BaHMUS.

bubnuoTteunbiit (HOHA MOMONTHEH XUMHYECKOW SHIMKIIONEIUEH, CIpaBOY-
HUKaMHU, KHUTaMHU JUI YTEHHsI 110 XUMUHU.

B mponiecce ocBoenust mporpammpl yueoHou quctiuuinasl OY .12 Xumus
oOy4eHHE [OJDKHO HUMETh BO3MOXHOCTh JOCTYINa K DJIEKTPOHHBIM Y4eOHBIM
MaTepuajgaM Mo XHMHUHU, UMEIOIIMMCS B CBOOOJHOM naocTyrne B ceTu HHTepHer
(3NIEKTPOHHBIM KHUTAM, PAKTUKyMaM, TECTaM U JIp.).



NHPOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA
PEKOMEHAYEMAS JIMTEPATYPA

s cTtyneHToB

OCHOBHOM UCTOYHUK

Jlyneiiko, T. I'. Xumus : yaeonuk ains CIIO / T. I'.JIyneiiko, O. B. 15670, E. A.
PemernukoBa. —CapartoB, Mocksa : [IpodobpazoBanue, At [Tu ApMenua, 2020
— 308 c. — ISBN 978-5-4488-0433-5,978-5-4497-0395-8. — Tekcr :
3NIeKTPOHHBIH // DiekTpoHHO-O0nbmoTeuHas cuctema |IPR BOOKS : [caiit].
—URL:http://www.iprbookshop.ru/94217.html o6pamenus: 06.05.2020). —
Pexum moctyna: st aBTOPU3HP. IMOIh30BaTEICH

JlonoJIHUTEIbHAS JTUTEpPaTypa

1. Xumus: yuebnoe mocodue st CI1O / coct. I'. FO.Boctpukosa, E. A.
XopoxopauHa. — DnekTpoH. TekcToBsie nanHblie.—CapaTtoB:IIpodoOpazoBanue,
2019 — 91 c. — ISBN 978- 5-4488-0369-7.
—URL:http://www.iprbookshop.ru/87280.html(nata oo6pamenus 26.08.2019).

2.BaiitHep, B. B. Xumus : yueobnoe nocooue ansCI10 / B. B. BaiitHep, E. A.
Huxonenko ; mox penakmueit M. I'. iBanoBa. — 2-¢ u3zn. —CapartoB, ExkaTepunOypr
:IIpodobpazoBanue,Ypansckuii henepanbubiii yausepeuret, 2019 —132 ¢. — ISBN
978-5-4488-0384-0, 978-5-7996- 2817-8. — Tekcr : 31eKTpOHHBIH // DICKTPOHHO-
oubnmoteunas cuctema IPR BOOKS : [caiit].
—URL:http://www.iprbookshop.ru/87901.html (mara obparmienus: 04.02.2020). —
PexxuMm ntocryma: st aBTOpU3UP. MOJIb30BATENEH

3.bonnpipea, O. WM. Xumus: 3agaunuk s CI1O /O. U. bonaeipesa, O. I1.
Kymnapesa, I1. A.ITonomapeBa. — Caparos: [IpodoOpazosanne,2020 — 140 ¢c. —
ISBN 978-5-4488-0595-0. — TekcT:a51eKTpOHHBINH//DIEKTPOHHO- OUOIHOTEUHAS

cucrema IPR BOOKS : [caiit]. —URL:http://www.iprbookshop.ru/92199.html
(mata oopamienus: 16.03.2020). — Pexxumpoctyna: 1Jisi aBTOPU3UP. MOJIb30BaTENeH

4.T'abpuensH, O.C. Xumust 175 mpodeccril v crennaibHOCTENH TEXHHYECKOTO
npoduiist: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6—¢ uza., ctep.- M.
W3narensckuii neHTp «Axagemus», 2017.-272 c.- ISBN
978-5-4468-5991-7.-TekcT: HEMMOCPEICTBECHHBIN.
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1. Poccuiickas @enepanus. 3akonsl. OO0 oOpazoanuu B Poccuiickoit deneparnuu:
®enepanbHbii 3aK0H OT 29.12.2012 No273-D3: npunsT

['ocynapctBennoit Jlymoit 21 nekabpst 2012 roma: ono6pen Copetom deaeparuu
26 nexadps 2012 roga - Tekct: anextponnstii // Koncynsrant [Tmtoc: [cait].-URL:
http://www.consultant.ru/document/cons_doc LAW 140174/ (nara: oOparieHus
28.08.2019).

2. MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUNCKOU
OE/IEPALINNA. O6  ytBepxaeHUU  (PeAepalibHOTO  TOCYJAPCTBEHHOTO
00pa3oBaTEILHOTO CTaHAApTa CpelHero (MOJHOro) olliero oOpa3oBaHus: MPUKa3
Muno6puayku Poccuun ot 17.05.2012 Ne 413: ¢ u3MEHEHUSIMU U JIOTIOTHEHUSIMHU OT
29 nexabps 2014 r., 31 nexkabps 2015 r., 29 utons 2017 r. - TekcT: 31eKTPOHHBIN //
['APAHT: MH(POPMAITMOHHO-TIPABOBOE obecricueHue [caiiT].-URL.:

https://base.garant.ru/70188902/ (nara: oopamierus 28.08.2019).

3. MHUHUCTEPCTBO OBPA30OBAHUSI W HAVKU POCCHUUCKON
OEJIEPALINN. O BHecenun nzmenenuii B [Ipuka3z MunucrepctBa o0pa3oBanus u
Hayku Poccuiickoit ®enepamuu ot 17.05.2012 Ne 413 "OO yTBepxkIeHUU
dbenepallbHOTO  TOCYIapCTBEHHOTO  00pa30BaTEIbLHOTO CTaHJIapTa CPEIHETro
(momHOTO0) 061IeTO 0Opa3oBaHus": npukaz MunoOpHayku Poccun ot 29.12.2014 Ne
1645. -Texct: snektpoHHbit // Kojekc: 31eKTpoHHBIH (OHI TPABOBOH U
HOPMATUBHO-TEXHUYECKOMN JOKYMEHTALINU: [caiiT].-URL:
http://docs.cntd.ru/document/420248125 (nata obOparenus: 28.08.2019).

4. MunuctepctBO oOpazoBaHusi u Hayku Poccumiickoit ~ Dexpepanuu.
JIETIAPTAMEHT TOCYJIAPCTBEHHOM IIOJIMTUKU B  C®EPE
I[TOATI'OTOBKHN PABOYMX KAJIPOB U AITIO: PexoMenaanuu no opraHu3aluiu
MOJIYYEHUS] ~ CpelHero  oOmiero  oOpa3oBaHWMs B Mpejenax  OCBOCHHS
00pa3oBaTeIbLHBIX IIPOrpaMM CPEIHETO MPoheCCHOHAIBHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTO OOIIero oO0pa3oBaHusT C ydeToM TpeOoBaHUil  (eneparbHBIX
roCyJIapCTBEHHBIX 00pa3oBaTEeIbHBIX CTAHAAPTOB U MoJIydaeMol mpodeccuu uim
CIEIUAIBHOCTH  CpeIHero  npodecCHoHabHOTO  oOpazoBanus:  I[lucemo
JlemnapTramMeHTa rocyJapCTBEHHOM MOJIMTUKU B c(pepe MoArOTOBKH paboyux KaJpoB
u JITTO Muno6puayku Poccun ot 17.03.2015 Ne 06-259. - Tekcr: anekTpoHHbIi //
Konmekc:  osnekTpoHHbIH  (QOHA  MNpaBOBOM W HOPMATUBHO-TEXHUYECKOU
nokymeHnraiuu: [caiir].-URL: http://docs.cntd.ru/document/420269160 (mata
obpamenus: 28.08.2019).

HNuTepHeT-pecypceol
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. I'pomosa, E. FO. CtpoeHnue aroma. Xumudeckas CBsI3b [ DJIIEKTPOHHBIH
pecypc] : yaebHoe mocodue / E. FO. I'pomona, JI. A. Anemetkuna, I'. B.
BbynunopoBa. — DeKTpOH. TEKCTOBbIE AaHHbIe. — Ka3anb : KazaHnckuit
HaI[MOHAJBLHBINA UCCIIEIOBATEILCKUN TEXHOJIOTHUECKUN yHUBEpCUTeET, 2017.
— 108 c. — 978-5-7882-2276-9. — Pexum nocryma:
http://www.iprbookshop.ru/79533.html

. Mapmankusa, M. ®@. Xumus [I7aeKTpoHHBIN pecypc] : yaebHoe mocodue / M.

®. Mapmankus, 1. C. I'puropsn, J. H. KoBaneB. — DIIeKTpOH. TEKCTOBbIE
nannbie. — Crapornoiib : CeBepo-KaBkasckuil ¢penepanbHblil yHUBEPCHUTET,
2015. — 228 ¢. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/63225.html

. benkuna, E. 1. OCHOBHBIE NOHATHUSA U 3aKOHBI XUMHUHU, CTPOECHUE aTOMAa U
ITepunoanueckas cucteMa snemeHToB .M. MenaeneeBa [ DneKTpOHHBIN
pecypc] : yuebHo-meToanueckoe nmocooue / E. U. benkuna, K. I1. Yyrmosa. —
OnekTpoH. TekcToBbIie qanHbie. — CII6.: YauBepcuter UTMO, 2015. — 40
C.— 2227-8397. — Pexxum nmocryna: http://www.iprbookshop.ru/67461.html
. XuMus [DNEeKTpOHHBIN pecypc] : yueOHo-MeToanueckoe nocodue / cocr. E.

B. Hukutuna [u ap.|noxa pea. C. J1. Bamenko. — DIEKTPOH. TEKCTOBBIE
nanubie. — ExatepunOypr : Ypanbckuit dheaepanbubiii yausepeurtet, ObC
ACB, 2015. — 220 c. — 978-5-321-02442-3. — Pexxum nocryma:
http://www.iprbookshop.ru/68514.html
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