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IosicHUTENLHAA 3aNINCKA

[Iporpamma oOieo6pa3zoBarenbHol yueoHoM nucuumiuael OY 112 Xumus
npelHa3HayeHa [JIs MU3yYeHUs] XUMUU B MPOQPECCHOHANBHBIX 00pa30BaTelIbHbBIX
opranm3armsix CIIO, peanusyrommx o00pa3oBaTENbHYI0 HPOrpaMMy CpPEIHETO
o0mero o0pa3oBaHHsA B TMpeAesiax OCBOCHHMS MPOTpaMMbl  MOATOTOBKH
cnenuanuctoB cpeanero 3seHa (ganee [HIICC3) Texuuueckoro mpoduias Ha 6aze
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOriero
oOpa3oBaHus, YTBEPKICHHOTO MPHUKa30M MUHUCTEPCTBA O0pa30BaHUS U HAYKH
Poccuiickoit ¢peaepauuu ot 17 mas 2012r Ne 413 (c usmeHeHusiMu Ha 29 uioHS
2017r), mpenbaBisieMbIX K CTPYKTYpe, COJACPKAHHIO U pe3yJbTaTaM OCBOCHUS
yueoHoM aucrurinabl OY /.12 Xumus, B COOTBETCTBUU ¢ PekoMeHmanusaMu mo
OpraHu3alluy TMOJIY4YEHUs: CpeAHero oOIero oopa3oBaHUs B IMpeesiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHAIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO  00miero  oOpa3oBaHus, ¢ yderoM [lpuMepHOl  OCHOBHOI
oOpa3oBaTeILHON IIpOTrpaMMBbl CpEIHEro OO0IIero oOpa3oBaHMs, OJI0OPEHHOM
pemieHreM (eaepalbHOr0 y4eOHO-METOAMYECKOr0 OOBEIUHEHUs MO O00IIeMy
oOpazoBaHuio (MpoTokoya ot 28 utons 2016 r. Ne 2/16-3).

Conepxanue nporpammbl OY /.12 Xumus HaAmpaBieHO HA JOCTHKECHUE
CHEQYIOIINX LeJIe:

* (¢opMupoBaHre y OOydYaloOmMXCS YMEHHUS OIICHUBATh 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS JIJIsl KaKI0T0 YEJIOBEKa;

* ¢dopmupoBaHUE Yy OOyYaIOIIMXCS LIEIOCTHOTO TMPEJCTABICHUS O MHUpPE U
pOJI XUMHUU B CO3JIaHMM COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA;
yMEHUSI OOBSICHATH OOBEKTHl W TMPOIECCHl OKPYKAIOIIEH J1eHCTBUTEIBHOCTH:
IIPUPOJHOM, COLMAIBHOW, KYJIbTYPHOM, TEXHUYECKOW CPEIbl, — HCIOJIb3YS I
ATOTO XUMUYECKHE 3HAHUS;

* pa3BUTHE Yy OOydYalIIMXCA YMEHHH pa3nudarh (akThl W OICHKH,
CpaBHUBATbH OLICHOYHBIC BHIBOJIBI, BUIETh UX CBSI3b C KPUTEPUSIMU OILIEHOK U CBSI3b
KPUTEPUEB C OINPEICICHHOW CHUCTEMOH IeHHOCTeW, (opmMyaupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

* IpUOOpEeTeHHE OO0YYaIOIIUMUCS ONbITa Pa3HOOOPa3HOM NESITEIHHOCTH,
MO3HAHUST W CaMOIIO3HAHUS;, KIIIOYEBBIX HAaBBIKOB, HUMEIOIIUX YHUBEPCAIBLHOE
3HAQUYCHUE [JIs Pa3IMYHBIX BHUIOB JEATEILHOCTH (HABBIKOB pEIICHUs MpoOseM,
NPUHATUS ~ pELIEHWH, T[OUCKa, aHauu3a W o0paboTku  uHbOpManuwy,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHH, COTPYAHHUYECTBA, O€30TaCHOTO
oOparieHus ¢ BEIeCTBaMU B TTOBCEAHEBHOM KU3HN).

B mporpamMmmy BKIIFOUEHO CojepKaHWE, HANPABICHHOE HA (HOPMHUPOBAHKE Y
CTYJIEHTOB KOMIIETEHITNH, HEOOXOIUMBIX 11 KauecTBeHHOro ocBoeHus [IIICC3 Ha
0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMS.

B pabGoueit mporpamme  yueOHod muctmmimael OYA.12  Xumus
OTpaX€HO coliep)KaHue ydyeOHOro Marepuala, IOCIe0BATeIbHOCTh €ro
U3YUYCHUS, TEMaTHUKa IMPAKTHYECCKUX 3aHATHH, BHJBI CaMOCTOSATEIBHBIX pPaloT,



pacnpeneneHrne yu4eOHBIX 9acOB C y4e€TOM CIENU(PUKHA MPOorpamMM CHEIHATHCTOB
CPEIHETo 3B€Ha, OCBAUBAEMOM CIICIIMATBHOCTH.

I[Ipu  peanusamuu  coaepkaHusi  oOmIeoOpazoBaTeIbHON  ydyeOHOMU
auciuiinael OY .12 Xumma B npenenax ocBoeHus [IIICC3 TexHu4yeckoro
npoguisi Ha 6aze OCHOBHOTO OOIEro oOpa3oBaHUsA C IOJIYYEHHEM CPETHEro
obOmero oOpa3oBaHus MaKcHUMajlbHas ydeOHas Harpy3ka oOydaromerocs
cocraBiuger — 117 yacoe;

- 00s3aTenbHON ayAMTOPHON yueOHOW Harpy3ku oOydwaromierocss — 78
uacoe;

- BHEAYJUTOPHAs CAMOCTOSITENbHAs paboTa cTyaeHToB — 39 uacos.



OO0mas xapaktepucTuka y4eOHoil nucuuminabl OY /.12 Xumus

XuMUsl — 3TO HayKa O BELIECTBaX, UX COCTaBE U CTPOEHUH, CBOMCTBAX U
IPEBpPALICHUAX, 3HAUYEHUU XMMMUYECKHUX BELIECTB, MATEpUAIOB U IPOLIECCOB B
MPAKTHUECKOH JEATeIbHOCTH YeIOBEKA.

Conepxanue 0011€00pa30BaTeIbHON  YUEOHOW JUCITUTUTHHBI  « XUMUSD)
HaIPaBJICHO Ha YCBOCHHUE OOYJAFOIIMMUCS OCHOBHBIX IMMOHATHM, 3aKOHOB U TCOPHIMA
XUMHH, OBJIAJICHUE YMEHUAMH HAOJIIOAaTh XUMHUYECKUE SBIICHUS, MPOBOAUTH
XUMHYECKUN SKCTIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XUMHUECKHUX (POpMyT
BEILIECTB U YPABHEHNN XMUMHUYECKUX PEAKIIUM.

B npomecce wu3yueHus XUMHM @y OOy4arOUIMXCs  pa3BUBAIOTCS
[I03HABATEJIbHbIE UHTEPECHl U MHTEIIEKTyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIbHOM ~NPUOOPETEHUsT 3HAHUHW 1O XWMHHU B COOTBETCTBUH C
BO3HUKAIOIIMMHU  KU3HEHHBIMM  NpoOjemMamMH, BOCIUTBHIBACTCS  OepexHOe
OTHOILIEHUSI K NPHUPOJE, MOHUMAaHHUE 30pOBOTO 00pas3a >KU3HH, HEOOXOAUMOCTH
OpeIyNpexIeHUs SBICHUN, HAHOCSIIUX BpPEJ 3J0POBBI0 U OKpYXKAIOIIEH cpele.
OHM 0CBaMBalOT MPHUEMBI TPAMOTHOT0, O€30MaCHOI0 MUCHOJIb30BAaHUS XUMUYECKUX
BEIIECTB U MAaTepHUajoB, MPUMEHSEMBIX B OBITY, CEIbCKOM XO3SIMICTBE M Ha
TIPOM3BOJICTBE.

[Ipu CTPYKTYpUpOBaHUM COJAEpkKaHUSA O0O0IIE00pa30BATENbHOU YUEOHOM
TUCHUIUIMHBL 711 TPO(EeCcCHOHANBHBIX  00pa30BaTENbHBIX  OpTraHU3alUH,
peanu3yonmx o0pa3oBaTEIbHYI0 MPOTrpaMMy CPEIHEro oO0IIero oOpa3oBaHUs B
npenenax ocBoeHuss I[IIICC3 na 0a3e ocHOBHOro o0mero o0Opa3oBaHMS,
YUUTBIBAJIACh OOBEKTUBHAS PEAIbHOCTh — HEOOBIION 00BEM YacOB, OTITYIIEHHBIX
Ha HU3Y4YCHHE XHMUU U CTPEMJICHHE MAKCUMaJIbHO COOTBETCTBOBATH HJEAM
pa3BuBaromero oOyudeHus. llosTomy TeopeTHyeckue BOMPOCH MAKCHUMAJIbHO
CMEILEHbl K Hayaly HW3Y4YeHMsI AMCLUUIUIMHBI, C TE€M YTOOBl MOCIEIyIOIINH
(dakTHYecKuil MaTepuall paccCMaTpUBaJICsS Ha OCHOBE U3yUEHHBIX TEOPHil.

Peanuzanus NeAyKTUBHOIO MOAXOAAa K H3YYEHHMIO XUMHUH CIIOCOOCTBYET
pPa3BUTUIO TAaKUX JIOTMUECKHUX ONepaluil MbIIUICHUS, KaK aHajiu3 MU CHUHTE3,
0000IIeHNe W KOHKpETH3allus, CpaBHEHHWE W AaHAJOTHs, CHUCTEMaTH3alus U
KJaccudukanus u Jip.

N3ydyenne xumMuu B MpoPecCHOHANTBHBIX 00pa30BaTENbHBIX OPTaHU3AINIX,
peanu3yonmx o0pa3oBaTEIbHYI0 MPOTrpaMMy CPEIHEro OoO0Iero oOpa3oBaHUs B
npenenax ocsoenus [IIICC3 Ha 6aze ocHOBHOTO 00111€r0 00pa30BaHUsl, UMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT IIpoduiis npodeccnoHanbHOro o0pa3oBaHus. ITO
BBIPQXAECTCSI B COAEpPKAaHMM OOYYEHHs, KOJMYECTBE YACOB, BBIACISEMBbIX Ha
U3y4EHHE OTHAEIbHBIX TEM MPOTrpamMMmbl, TTyOMHE HUX OCBOCHHS OOYy4YarOIUMUCH,
o0beMe U XapakTepe MNpPaKTUYECKUX 3aHATUH, BHJAX BHEAYIAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Crneuudpurka wu3ydyeHuss XUMHM TpU  OBJAJCHUU TpodeccusMu Hu
CHELMATIBHOCTAMU TEXHUUYECKOTO MpoQMisl OTpakeHa B Ka)XJOH Teme paszfelna
«Conepxanue y4eOHOW  AMCHMIUIMHBY B  pyOpuke «lIpodunbubie u
npo(heCcCHOHANFHO 3HAYMMbBIE OJEMEHTHl COACPKAHHUS». OTOT KOMIIOHEHT
peanusyercss MpU HMHAUBUIYAIHHOM CaMOCTOSITeNIbHOM paboTe oO0ydaromuxcs
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(Hanucanuu pedepatoB, MOATOTOBKE COOOIICHM, 3aIIUTE TIPOEKTOB), B MPOIIECcCe
y4eOHOW JESATENbHOCTH IMOJ PYKOBOJACTBOM IIpEnojaaBaress (BBIIOJHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA — JIaDOPATOPHBIX ONBITOB U MPAKTHUECKUX PadoT,
pELIEHNN IPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33134 U T. 1.).

B mpouecce wu3ydeHHs XUMHHM TEOPETHYECKHE CBEICHHS JOTOJHSIOTCS
JEMOHCTpALMSIMH, JIa0OPATOPHBIMU OIBITAMH U TPAKTUYECKUMH 3aHATHUIMHU.
3HAYUTEIBHOE MECTO OTBOJUTCS XMMHUYECKOMY O3KcIepuMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh ()OPMHUPOBATh Y 00YUAIOIIUXCS CIICIUATbHBIE TPEIMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMM, BBIINOJHATH MPOCTHIE XUMUYECKUE OIBIThL, YYUTh
0e30MmacHOMY ¥ O3KOJOTHYECKHM TIpPaMOTHOMY OOpallleHHI0 C BEIlIeCTBaMH,
MaTepuajgaMH U MpoLeccaMu B OBITY U Ha MMPOU3BOJICTBE.

JUtst opraHu3alMi BHEAYyIUTOPHOW CaMOCTOSITENIbHOW PabOThl CTYAEHTOB,
OBJIJICBAIOIINX CHEIHAIBHOCTSIMH TEXHUYECKOro Mpoduis mpodecCuoHaIbHOTO
oOpa3oBaHMUsl, IPEICTABJICH NI€PEUYECHb HHANBUIYAIbHBIX ITPOEKTOB.

B mpouecce u3zydyeHus XuMuUM BaxHO (HOpPMHUPOBATh HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOyudaromuxcs. [loaToMy mpu opraHu3alliyd CaMOCTOATEIbHOU
paboThl HEOOXOAMMO aKIIEHTUPOBATh BHUMaHHE OOYy4aIOUIUMXCSd Ha TIOUCKE
uHbopMaluu B CpeAcTBax Maccmenua, MHTepHere, yueOHOM M cnenuasbHOM
JUTEpaType C COOTBETCTBYIOMIUM O(GOPMIIEHHEM U MIPEJICTABICHUEM PE3YJIbTATOB.

N3yuenue obmeoOpazoBaTenbHoi yaeOHoM auciurinabl OY /.12 Xumus
3aBepIlIaeTcs MOABEACHUEM UTOTOB B (hopme Au((depeHInpOBaHHOIO 3a4eTa B
paMKax MPOMEKYTOYHOM aTTecTaluuu CTyAeHTOB B nponecce ocBoenus IIIICC3 ¢
MOJTY4YEHHUEM CPEJHEr0 00111ero 00pa3oBaHusl.

MecTo y4eOHOI JUCUUIJIMHBI B Y4eOHOM IJIaHe

VYyeonas nucuumimHa QY12 Xwumus sBisieTcs yd4eOHbIM MPEIMETOM
1o BeIOOpY U3 oOsi3aTenbHOM mpenMeTHoi obnactu EcrectBennbie Hayku OI'OC
cpeaHero ooiiero oopa3oBaHus.

VYuebnas muctumimaa OV /.12 XumMus u3ydaercss B 00IIe00-
pazoBarenbHOM 1ukKIiIe yueoHoro miana [MIICC3, peanuzyemoro Ha 6a3e OCHOBHOTO
o01iero o0pa3oBaHus € MOTYYEHUEM CPETHETO 00IIero o0pa3oBaHus.

B yueonnix manax [IIICC3 mecto yueObHou nuctuminasl OY /1,12 Xumust
— B cocTaBe 00I11e00pa3oBaTeNbHBIX YUYE€OHBIX JNHUCIMIUIMH 1O BBIOODY,
dbopmMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX obacteit ®I'OC cpennero oOiero
oOpa3zoBanus, 11 cneruanbHocTeld CIIO TexHrnueckoro npoguis.

Pe3yabTaThl 0OCBOCHHS YUeOHOM QM CHMIITTHHBI

OcBoenue coxaepxanus ydeOHoW auctuumasl OY /.12 Xumus,
o0ecreunBaeT JOCTIKEHUE CTYICHTaAMH CIIEAYIONINX Pe3yabTATOB:
JUYHOCHHBIX:

- YyBCTBO TOPJOCTH M YBAKEHUA K MCTOPUM U JOCTHKEHUSIM
OTEUYECTBEHHOW XWUMHUYECKOM HAyKH; XHMHUYECKH TPAaMOTHOE TIOBEJACHUE B
npo(eccCuOHaNbHON JEATEIbHOCTH U B ObITY IPU OOpalieHuH C¢ XUMHUYECKHUMHU
BEILECTBAMH, MaTEPUAIAMU U IIPOLIECCAMU;



- TOTOBHOCTb K MPOJOJIKEHUIO 00pa30BaHUS U MOBBIIICHUS KBATH(PUKAIIUU
B M30paHHON NPOECCUOHATBHON AEITEIbHOCTH U OOBEKTUBHOE OCO3HAHME POJIH
XUMHUYECKUX KOMIIETEHIUH B 3TOM;

- YMEHHME HUCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOM XMMHUYECKOW HAyKH M
XUMHUYECKUX TEXHOJIOTUH Ul MOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOIO
pa3BUTHA B BBIOPAaHHON NTPO(ECCUOHATIBHON €A TENBHOCTH;

Memanpeomemuulx:

- HCHOJB30BAHHME pA3JIMYHBIX BHJOB ITO3HABATEJILHOM JAESITEIBHOCTH U
OCHOBHBIX MHTEJUICKTYAIbHBIX Orepanuid (MOCTaHOBKU 3a1aud, (HOPMYIHPOBAHHUS
TUTIOTE3, aHajdu3a W CHHTE3a, CpaBHEHUs, OOOOIICHMS, CHUCTEMaTHU3AINH,
BBISIBJICHUS TPUYUHHO-CJIEICTBEHHBIX CBS3€H, TOMCKA aHAJIOrOB, (POPMYJIMPOBAHUS
BBIBOJIOB) ISl PEIICHMS NTOCTABJICHHON 3a/a4d, IPUMEHEHUE OCHOBHBIX METOOB
No3HaHUA (HAONIOACHMS, HAYYHOTO SKCHEPUMEHTA) ISl U3YYEHUs Pa3IudHbIX
CTOPOH XHMMHMYECKHX OOBEKTOB U THPOLECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MPOPECCUOHATBHOM cdepe;

- HCHOJB30BAHME PA3JIUYHBIX HMCTOYHUKOB I IOJIYYCHHUS XUMHUYECKON
uHpOpMallMi, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh AJIs JOCTHUKEHHS XOPOIIHUX
pe3yJIbTaToOB B MpOoQecCHOHaIbHOMU cdepe;

npeomemHulx:

- c(hopMHpPOBAaHHOCTh MPEJCTaBICHUA O MECT€ XUMHUU B COBPEMEHHOMU
HAay4YHOM KapTUHE MUPA; MOHUMAHUE POJIM XUMHUHU B (POPMHPOBAHUU KPyro3opa H
(YyHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] MPAKTHYECKUX 3a/1a4;

- BIJIaJICHUE OCHOBOIIOJIATAIOIIUMHA XUMUYECKUMHU MOHATUSAMHU, TEOPHUSIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMHM METOJIaMH HAYYHOT'O NO3HAHUS, UCIIOJIb3yEMbIMH B
XUMHUH: HaAOJIOJEHUEM, OIHMCAaHUEM, HU3MEPEHHEM, 3KCIEPUMEHTOM; YMEHUE
o0pabaThIBaTh, OOBACHATH PE3YJIbTAThl MPOBEACHHBIX ONBITOB U JENaTh BHIBOJIBI,
TOTOBHOCTh M CIIOCOOHOCTh NPUMEHSATH METOJAbl [O3HAHUS MPH pPELIECHUU
NIPaKTUYECKHX 33]1a4;

- c(opMHpPOBAaHHOCT, yMEHHS JaBaTh KOJMYECTBEHHBbIE OLICHKH H
IPOU3BOJUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

- BIIAQJCHHE TPaBUJIAMH TEXHHUKH O€30MaCHOCTH NPU HCIOIb30BAaHUU
XUMUYECKUX BEUIECTB,;

- c(OpMUPOBAHHOCTH COOCTBEHHOW TMO3UIMU IO OTHOLIEHHUIO K
XUMUYECKON MH(POPMALIIH, TOTYyYaeMON U3 Pa3HbIX HCTOYHHUKOB.

TEMATHUYECKHWMH IJIAH U COAEP)KAHUE YYEBFHOI
JANCHOUIIVIMHBI OY .12 XUMMUA



KomngecTBo Camocrosar | Makcumalib
ay IUTOPHBIX eJIbHas Has yuyeOHas
4acoB pabota Harpyska

HaumenoBanue pa3ziesoB u Tem Bcero | U3 Hux

MpaKTU4

€CKHUX

3aHATUM
BBenenune 2 2
Pazgen I O0mas u Heoprann4veckasi XumMms 44 4 18 62
Temal.l OcHOBHBIC NOHATHS U 3aKOHBI 4 2 6
Temal.l.1 OcHOBHBIC MOHATUS XUMUHU 2 2
Temal.l.2 OcHOBHBIC 3aKOHBI XUMUH 2 2 4
Temal.2 Ilepnonnueckuii 3akoH u [lepuonu- 3
yecKas CUCTeMa XMMHUYECKHUX JIEMEHTOB /. 6 2
N. MenaeneeBa u CTpOCHUE aTOMA
Temal.2. 1 [lepuoanueckuii 3aKOH ) )
J.N.Menneneena.
Temal.2.2 Ctpoenue atoma u ) )
Ilepnogmueckuit 3akoH J[.M1.Menneneena.
Temal.2.3 3nauenue [lepuoanueckoro
3akoHa u [lepron4eckoi CUCTEMBI ) ) 4
xumMudeckux snemeHToB . 1. Menneneena
JUISl pa3BUTHSI HAYKH
Temal.3 CtpoeHue BeliecTBa 8 2 10
Temal.3.1 MoHHas wu KOBaJICHTHAs ) )
XUMHUYCCKAS CBSI3b.
Temal.3.2 MeTamnueckas CBs3b U ) ) 4
BOJIOPOJIHAS CBSI3b
Temal.3.3 UncTele BemecTBa U CMECH. 2 2
Temal.3.4 /lucriepcHbIE CUCTEMBI. 2 2
Tema 1.4. Bona. PactBopsl. 4 1 ) 6
DJIEKTPOJIUTAYECKAS TUCCOIIUALIHS
Tema 1.4.1 Bona. PactBopsl. PacTBOopenue 2 2 4
Tema 1.4.20nekTpoIUTHYECKAS
nucconmanus. Ilpakmuueckoe 3auamue. ) 1 )
CocTaBlIeHHE CXEM DJICKTPOIUTHYECKOM
JIMCCOLIMAIIUHU COJIeH, KUCJIOT, OCHOBaHUM
Temal.5 Knaccudukanus HeopraHUueCKux 8 2 2 10




COE€IMHEHUN U UX CBOMCTBA

Tema 1.5.1Kuciorts! 1 ©x CBOMCTBA.

Tema 1.5.2 OcHOBaHUS 1 UX CBOMCTBA.

Tema 1.5.3 Coiit 1 ©X CBOWCTBA.
lpaxmuueckoe 3anamue. CoCTaBJICHUE
yYpaBHEHHM peaklMii HOHHOTro oOMeHa

HCOPTaHNYCCKHUX U OPTraHUYICCKUX CO€I[I/IH€HI/Iﬁ

Tema 1.5.4 Oxcunnl 1 UX CBONCTBA.

Tema 1.6. Xumuueckue peakiiuu

10

Tema 1.6.1 Kimaccuduxanuss XuMUIeCKUX
peaKuuil.

Ilpaxmuuecroe 3anamue.

CocraBieHue ypaBHEHUM XUMUYECKUX
peakiui, JOKa3bIBAIOIINX FEHETUYECKYIO
CBSI3b  MEXIY KJaccaMy COCIMHEHUI.

Tema 1.6.2
OKHUCIIUTETBbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUHI

Tema 1.6.3 CKOpOCTh XUMHUECKUX PEAKIIHIA.
OO6paTUMOCTh XMMUYECKUX PEAKIIHIA.

Tema 1.7. MeTajuisl 1 HEMETAJUIBI

12

Tema 1.7.1 Metamisl. OcoOeHHOCTH
CTPOCHHUS aTOMOB M KPUCTAILIOB.
Knaccudukanys MeTamioB 1Mo pa3IndaHbIM
MIpU3HAKaM.

Tema 1.7.2 XuMmuueckre cBOWCTBA METAIIJIOB.
DIIEKTPOXUMHUYECKUHN DS HATPSIKEHUM
MeTauioB. Mertajutorepmusi.

Tema 1.7.3 O6miue crnocoObl OTY4YESHHUS
METaJIJIOB.

Tema 1.7.4 HemeTamiebl.

IIpaxmuueckoe 3anamue.

[Tonyuenue, coOupanue u pacrno3HaBaHUE
ra3oB U NU3yYEHUE UX CBOMCTB.

Paznen II Oprannyeckasi xumus

32

13

45

Tema 2.1. OcHOBHBIE NOHSTHS OPIraHUYECKOU
XUMUU U TEOPUS CTPOEHUS OPraHUYECKUX
COCIMHEHUNU

Tema 2.1.1 [IpeagMer opraHu4ecKON XUMUHU.
Teopust CTpOCHUS OPTaHUYECKUX COEUHEHUIN
A. M. Bytieposa.

Tema 2.1.2 Knaccuduxarus opraHu4ecKux
BemiecTB. Knaccudukaius peakiuii B
OPraHUYeCKON XUMHH.

10




Tema2.2. YrieBoaopoasl U UX MIPUPOIHBIC

10 3 13
UCTOYHUKHU
Tema 2.2.1 Ankansl 2 2
Tema 2.2.2 Ankensl 2 3 5
Tema 2.2.3 JlueHbl U KaydyKH. 2 2
Tema 2.2.4 AnkuHbl. ApeHbI
IIpakmuueckoe 3anamue. ) )
KadecTBeHHBIN aHATU3 OPraHUYECKUX
COCAMHEHNN. YTIEBOIOPOBI.
Tema2.2.5 [IpuponHble HCTOYHUKHU ’ )
YTJIEBOJOPOJOB.
Tema 2.3. Kucnopoaconepxaiiue 10 3 13
OpraHUYeCcKUEe COCTMHECHHUSI
Tema 2.3.1 Criuptsl. DeHou. 2 3 5
Tema 2.3.2 AIbJIeTUabL. 2 2
Tema2.3.3 KapOoHOBBIE KHCIIOTHI.
IIpakmuueckoe 3anamue. ) )
Peuienne cuTyalimoOHHBIX 33724 10 TEME
«ATBIETUIBD)
Tewma 2.3.4 CrioxHbI€ 3(DUPBI U KUPBI 2 2
Tema 2.3.5 YrneBonsl.
lIpaxmuueckoe 3ansmue. CTpOCHUE U 2 2
XMMHYECKUE CBOMCTBA YIJIEBOJIOB.
Tema 2.4. A3oTcoaepxKaliyue OpraHu4ecKue 6 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
Kiaccuukanus.
Ilpakmuueckoe 3ansamue. 2 4 6
Peuienne sxcrniepuMeHTaNbHBIX 3a4a4 110
OPraHUYE€CKON XUMUHU
HuddepeHumpoBaHHbIii 3a4eT 2 2
Hnousuoyanvrwlli npoekm 8 8 8
Htoro mo guciuIuiviHe 78 39 117

COJIEP’KAHUE YYEBHOM JUCIHUILJIUHBI
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BBenenune

Haydnble MeToAbl TMO3HAHMS BEUIECTB W XUMHUYECKUX siBlieHHH. Pomb
HKCIIEPUMEHTAa M TEOpPUU B XUMHUU. MOJEIMPOBAHHE XHMHUYECKHX IPOLIECCOB.
3nauenne xumuu npu ocBoeHuu mnpodeccuit CIIO u cnenumansHocteit CIIO
TEXHUYECKOTO PO nmpodeccuoHaIbHOTO 00pa30BaHuUS.

1. O0masi ¥ HeOpraHu4YecKasi XUMHUSA

1.1. Ocroeuble nousmusi U 3aKOHbL XUMUU

OcHoBHbIe nOHATHA XuUMHHU. BemectBo. ATom. Monekyna. XUMHUYECKUI
aneMeHT. Amnortponus. [Ipocteie W cnoxHble BemiecTBa. KadeCcTBEHHBIM U
KOJIMYECTBEHHBIA  COCTaB  BEHIECTB. XHUMHUYECKHE 3HAKU U (OPMYIIBL.
OTHOCHTENIbHBIE ATOMHASI U MOJIEKYJIsIpHAst Macchl. KoandecTBo BeliecTsa.

OcHoBHbIe 3aK0HbI XUMHH. CTexuomeTpus. 3aKOH COXpPaHEHUS MAacCChl
BEILECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJISIPHOM CTPYKTYphI. 3aKOH
ABorajipo u cieacTBUS U3 Hero. [IoHsTHE NPOIEHTHOTO COOTHOILIEHUS COACPKAHUS
JIparoleHHbIX METAJIOB B CIIJIaBaX.

PacuerHble 3a1au1 Ha HAXOK/IEHUE OTHOCUTEIHLHON MOJIEKYJISIPHON MacCCHhI,
OIpe/IeNICHUE MACCOBOM TOJIM XUMUYECKUX 3JIEMEHTOB B CII0KHOM BELIECTBE.

Jemoncmpavyuu

Mopjenu aToMOB XUMUYECKHUX AJIEMEHTOB.

Mogenu MONEKyld MHPOCTBHIX U CIOXHBIX BEIIECTB (IIAPOCTEP>KHEBBIE U
Crroapta— bpurineoa).

Konmexkuust mpocThIX W CIOXKHBIX BemlecTB. HekoTopble BeriecTBa
KoJimuecTBOM 1 mMousib. Mojiens MossipHOro o0beMa razoB. AnmoTponus docdopa,
KHCJIOpOJa, 0J0Ba.

Ilpogpunvnvie u npogheccuonanvno 3HauuMvle INEMEHMbL COOEPIHCAHUS.
Annorponssle MoaupUKanuu yriepona (anmas, rpadur), KUciopoja (KUCIOpO/,
030H), ojioBa (cepoe m Oemoe 0yi0BO). IloHsATHE O XMMHUYECKOW TEXHOJOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

Camocmoamenvnan paboma. Peuienue pacuemnvix 3a0au.

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

IMepuoanuecknii 3axkon J[.M.MenaeneeBa. Otkpoitue [[.M.MeHaeneeBbM
[lepuonuueckoro  3akoHa. llepuoguueckuit  3akoH B (OPMYIMPOBKE
J.M.Menneneena.

[Tepnomnueckass TabiMIla XHMHYECKHX DJJIEMEHTOB — rpaduyecKkoe
OTOOpaKEeHHE Tepuoandeckoro 3akoHa. CTpyKTypa NEpHOIWYECKOW TaOJHIIBL:
NepPHOIbI (MaJibie ¥ OOJIbIINE), TPYIIIHI (TJIAaBHASI U TIOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.H.Menoeneesa. Atom —
CJIOXHasi vacTuna. Sapo (MPOTOHBI M HEUTPOHBI) W DJIEKTPOHHAS 000JO0YKa.
N3oronsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB SJIEMEHTOB MAJIBIX TIEPHOIOB.
OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JOYEK aTOMOB JJIEMEHTOB OOJBIIHX
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nepuoI0B (IepexoaHbIX 37eMeHTOB). [loHaTue 06 opburtansx. s-, p- u d-opourtanm.
DNEeKTPOHHBIE KOHPUTYPAIIUU aTOMOB XUMUYECKHUX DJIEMEHTOB.

CoBpeMenHas  ¢gopmynupoBka Ileproguyeckoro 3akoHa. 3HaueHUE
[Tepnognueckoro 3akoHa u I[leprnoanyecKol CUCTEMbI XUMUYECKHUX AJIEMEHTOB /1.
W. MeHnneneeBa il pa3BUTHS HAYKW U IOHUMaHUSI XUMAYECKON KapTUHBI MUPA.

Jemoncmpayuu

Paznuunsie popmel [leproandeckoit cucteMbl XUMUYECKUX deMeHnToB /1. U.
Menneneesa.

Jluaamudeckue Tabmuibl 11 MoaenupoBanus [lepuonnmueckoi
CUCTEMBI. DJIEKTPU3ALMS TEN U UX B3auMojiecTBue. Jlabopamopmuwiii
onvim

MonenupoBanue noctpoeHus [leproagudeckoit TabIUIIbl XUMUYECKUX
DJIIEMEHTOB.

Ilpogunvnvie u npogheccuonanvHo 3nauumvle 1EMEHMbL COOEPHCAHUA.
PannoaktuBHOCTh. lCnonb30BaHWE pPaJAMOAKTUBHBIX H30TOMOB B TEXHUYECKHUX
1essaxX. PEHTTeHOBCKOE M3IIyYEHHE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEJIUIIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUH HAa MPOU3BOJICTBE.

Camocmoamenvnaa paooma. CocmagénieHue KOHCNeKmA — NO meme:
«AnnomponHvie 8UOOUIMEHEHUS  Yeaepo0ad U UX NPUMEHEHUE).

1.3. Cmpoenue sewgecmea

HNonnass xumMmnuyeckass cBsi3b. KaTuoHbl, UX 0Opa3oBaHUE W3 aTOMOB B
pe3yabpTare mpoliecca OKHUCICHUsA. AHUOHBI, WX O00pa3oBaHHE W3 aTOMOB B
pe3yJibTaTe MpoIeCcCa BOCCTAaHOBIICHUS. IOHHAS CBSA3b KAaK CBA3b MEK 1Y KATUOHAMHU
Y aHMOHAMH 3a CUET 3JIEKTPOCTATUUECKOTO MpuTshKeHus. Knaccudukaius MoHOB:
0 COCTaBy, 3HAKy 3apsja, HaJIW4YUI0 TUApaTHOM 000s0uku. oHHBIC
KpUCTauinueckue  pemetkd. CBOHWCTBA  BEHIECTB C  HOHHBIM  TUIIOM
KPUCTAUTNYECKOU PEIIETKH.

KoBanenTnasi xumuyeckasi cBA3b. MexaHu3M 00pa30BaHUsI KOBAJIEHTHOM
CBs3M (OOMEHHBI ¥  JIOHOPHO-AKIENTOPHBINA). DJIEKTPOOTPUIIATEILHOCTb.
KoBasieHTHBIE TOJISIpHAs W HENOJIsIpHAsl CBsI3UM. KpaTHOCTh KOBAJEHTHOW CBSI3H.
MonekynsipHble U aTOMHbIE KpUCTaUIM4yeckue pemeTkd. CBONCTBa BEIIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMH KPUCTAJUIMYECKUMHU PELIETKAMMU.

Mera/uinyeckasi CBfi3b. MeTaiuinueckass KpPUCTALIMYECKAsT PELIeTKAa |
METaJUIMYECKask XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJLIIOB.

ArperaTHble COCTOSIHUSI BEeLIECTB U BOJIOPOAHAS CBA3b. TBepo€E, )KUIKOE
U ra3oo0pa3Hoe cocTosiHuA BemlecTB. [lepexo BemecTsa U3 OJHOrO arperaTHoro
COCTOSIHMS B Jipyroe. Bogopoanas cBs3b.

Yucrele BemecrBa U cMecu. [loHstre o cMecu BemecTB. I oMOreHHbIE U
reTeporeHnble cMecu. CocTaB cMeceil: 00beMHasi 1 MaccoBasi 10JU KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEN.

JMucnepcubie cuctembl. [Tonsitue o qucnepcHoii cucteme. Jlucnepcnas dasa
U jaucriepcuoHHas cpena. Kmaccudukamus gucnepcHbix cuctem. [loHstue o
KOJUTOUIHBIX CUCTEMAX.
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Jemoncmpayuu

Mopeinb KpUCTaUIMYECKON PEMIETKU XJIOpUIa HATPHSL.

OO0pa3ipl MUHEPAJIOB C HOHHON KPUCTAJUTMYECKOMN PEIIeTKOM: KalbIUTa,
ranuta. Mojienu KpucTalInuyecKUX PelIeToK «CyXoro Jbaa» (Wid Hopaa), aamasa,
rpaduTa (MM KBapia).

[Tpubops! HA KUIKUX KPUCTAIIIAX.

OOpa3npl  pa3IWyHBIX JUCHEPCHBIX CHUCTEM: JMYJIbCUW, CYCHEH3U,
aspo3oiielt, reneit u 3onei. Koarymsauus. Cunepesuc. I dext Tungans.

Jlabopamopnvie onvimuol

[IpuroTtoBneHue cycrneH3nu KkapOoHaTa KaJbIus B BOJIE.

[Tomyuenue aMyiabCHH MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBaMU
JUCTIEPCHBIX CHCTEM.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUS.
[TonsipHOCTB CBSI3U M NOJSAPHOCTH MOJIEKYJIbl. Konnencanus. TexydecTs. Bo3ronka.
Kpucrammzanus. Cyonumanus u necyonuManusi. AHOMaIuu (PU3NYECKUX CBOMCTB
BOAbL. JKujikue Kpucramibl. MuHepaibl ¥ TOpHBIE MTOPOJIbI KaK TPUPOIHBIE CMECH.
OMynbCcUU M CycHeH3uu. 30Ju (B TOM 4YMcie a’3po3oiu) u renu. Koarymsmwms.
Cunepesuc.

Camocmosamenvnaa paboma. Pewenue 3a0au no onpedenenuro
KOHYEeHmpayuu pacmeopos.

1.4. Booa. Pacmeopul. Dnexmpoiumudeckas Ouccoyuayusl

Boaa. PacTtBopsl. PacTtBopenue. Boga xak pactBopurens. PactBopumocTs
BellecTB.  HackhlllleHHbIE,  HEHACBIIIEHHBIE,  IEPECHIIICHHbBIE  PACTBOPHI.
3aBUCMMOCTh PAaCTBOPUMOCTH Ta30B, JKUAKOCTEM M TBEPABIX BEUIECTB OT
pa3nTuYHBIX (AKTOPOB.

MaccoBas 10J11 paCTBOPEHHOIO BEILIECTBA.

DVIEKTPOJTUTHYCCKAS JMCCOMMALUS. OJEKTPOJUTBI U HEDJIEKTPOUTHI.
DNEKTPOIINTHYECKAS JUCCOLIMALIMS. MexaHu3Msl ANEKTPOJIUTUYECKON
JUCCOLMAIMM  JUIsl BEIIECTB C Pa3JU4YHbIMM TUIAMU XUMHUYECKOH CBS3U.
['mapaTupoBaHHBIE M HETMAPATUPOBAHHbIE MOHBL. CTENEHb 3JIEKTPOJIMTHYECKOU
nuccouuanui. CunbHble U ci1alble 3eKTPOaUThl. OCHOBHbBIE MOJIOKEHUSI TEOPUU
ANEKTPOJIUTHUYECKON  Aauccoumanu. KuciaoTel, OCHOBaHMSI W COJIM  Kak
AIEKTPOIIUTHI.

Hemoncmpauuu

PacTBOpuMOCTH BELIECTB B BOJE.

Cobupanuie ra3oB METOJOM BBITECHEHHUS BO/IBI.

PacTBopeHue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHUSI.

OO0pasIel KPUCTATIIOTHIPATOB.

N3roroBieHne TUIICOBOM MOBA3KHU.

HcnpiTaHue pacTBOPOB 3JIEKTPOJIMTOB U HEANEKTPOJIUTOB HA MPEIAMET
JUCCOLMAIMU. 3aBUCUMOCTb CTENEHH 3JEKTPOJIUTUYECKON TUCCOUMALUN YKCYCHON
KHUCJIOTBI OT pa30aBieHUs! pacTBOPA.
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JIB>KEHME OKPAIIEHHBIX HOHOB B JJIEKTPUYECKOM
nosie. [IpuroroBieHue x€CTKOM BOJbI U YCTPAHEHUE €€
KECTKOCTU. IOHUTBI.

OO0pa31bl MUHEpAIBbHBIX BOJ PAa3JIMYHOTO HA3HAYEHMS.

Ilpakmuueckoe 3anamue. COCTaBICHUE CXEM DIIEKTPOJIUTUIECKOM
JUCCOLIMALIMU COJIEH, KUCIIOT, OCHOBaHUI

Ilpocgpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
PactBopenne kak ¢usnko-xuMuueckuid mpouecc. TemnoBbsie 3hdexTsl mpH
pactBopeHuu. Kpucramurorugparel. Pemenue 3amad Ha  MacCOBYHO  JOJIIO
pacTBOpeHHOro BenlecTsa. [IpumeHeHne BoAbI B TEXHUYECKUX LEAX. JKeCTKOCTh
BOJIBI M CIIOCOOBI €¢ ycTpaHeHHsl. MuHepaibHbIe BODI.

Camocmoamenvhan paooma. Cocmagnenue cxem 21eKmpoau3a pacniaéos
U BOOHbIX PACMBOPOS.

1.5. Knaccugpuxayus neopeanuueckux coeounenull u ux c8oucmaea

Kucaorsl u ux cBoiictBa. KucinoTsl Kak 3JIEKTPOIUTHI, UX KIACCU(PUKALIHS
M0 pa3IN4HbIM MpU3HAKaM. XUMHUYECKHUE CBOMCTBA KHUCJIOT B CBETE TEOPUU
AIEKTPOIUTUUECKOU JIVCCOLIUALINH. Ocobennoctu B3aUMOJCHUCTBUSA
KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITIOCOObI
MOJYYEHUS KUCIIOTBHI.

OcHoBanusi u wux cBoMcTBa. OCHOBaHHMS KaK JJIEKTPOJUTHI, UX
KJ1accuuUKalus 1Mo pa3IuyHbIM MpU3HAKaM. XUMHUUYECKHUE CBOMCTBA OCHOBAHUM B
CBETE TEOPUHU DJICKTPOJUTUUYECKON TUccolMannu. Pa3inoxeHrne HepacTBOPUMBIX B
BOJIe¢ OCHOBaHUM. OCHOBHBIE CITIOCOOBI MTOJTYYEHUsI OCHOBaHUH.

Coim m ux cpoiicrBa. Coyn Kak 31eKTponuThl. CONM CPEAHUE, KUCIBIE U
OCHOBHbIE. XHMMHYECKHUE CBOMCTBA COJIEM B CBETE TEOPUM IJIEKTPOJIUTHYECKOU
nucconuari. CriocoOsl momyueHus coneit. ['uaponus conen.

Oxcuasbl 4 ux coiicrBa. ConeobOpasyroiye 1 Hecoaeo0pa3youe OKCHIbI.
OcHoBHBIE, aM(pOTEpHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCTh XapaKTepa OKCHIa
OT CTEMEHU OKHUCIEHUS O0Opasylolmero ero MeTtaia. XUMHUYECKHE CBOMCTBA
oKkcua0B. [lonydeHue OKCUI0B.

Jlemoncmpavyuu

B3anmoneiicTBre a30THOM U KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT C
Metaiiamu. ['openne dpocdopa u pacTBOpeHUE MTPOYKTa TOPEHUS B BOJIE.
[Tonmyuenue u cBoiicTBa ampoTepHoro ruapokcuaa. HeoOpaTtumeliil rugpoiamns
KapOua kanbiusa. OOpaTUMbINA TUAPOJIN3 COJICH Pa3IMYHOTO THIIA.

Ilpakmuueckoe 3anamue. COCTaBICHUE YPABHCHUN PEAKIIMI MOHHOTO
oOMeHa HEOPTraHUYECKUX U OPraHUYECKUX COCTUHCHUM.

Jlabopamopnuie onvimuol

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

B3aumopencTBre METAIOB ¢ KUCIOTaMM.

B3aumopaeiicTBie KMCIOT C OKCHUIAMH METAJUIOB.

B3aumopenicTBre KUCIOT C OCHOBAHUSIMU.

B3aumoencTBre KUCIOT € COJIAMM.
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HcnpiTanue pacTBOPOB MIEIOYEN HHAUKATOPAMH.

B3aumoneiicTBue 1ienode ¢ COJIIMU.

Pa3znoxxeHue HepacTBOPUMBIX OCHOBAHUM.

B3aumopeiicTBue cojieil ¢ MeTaJUIaMU.

BzaumopencTBue comen aApyr ¢ APyrom.

['maponus cosent pa3IMyHOro TUIA.

IlIpogpunvnvie u npogheccuonanvno 3Hauumble 71EMEHMbL COOEPHCAHUA.
[IpaBuna paszbaBneHHs] CEpHON KUCTOTHL. Vcmonb3oBaHWE CEpHOW KHUCIOTHI B
MPOMBIIJICHHOCTH. EJIKHME Mmeno4Yu, WX HCMHOJIb30BAaHWE B MPOMBIIIICHHOCTH.
['ameHnas W HerameHas W3BECTb, UX IPHUMEHCHUE B CTPOUTENBCTBE. [ UIC u
anedacTp, TUIICOBaHUE.

[Tonarue o pH pacteopa. KnuciorHas, menodnas, HeUTpaibHas cpena
pPacTBOpPOB.

Camocmoamenvnasn paboma. [loocomosrka 00kn1a0os na memy: « Memanvl
6 cospemennou mexuuke. Cniasoly.

1.6. Xumuueckue peaxyuu

Knaccupukauuss xumMu4ecKMX peakumd. Peaknum  coenuHEHUs,
pazioxeHus, 3amerneHus, oOmeHa. Karamutudeckme peakmuu. OOpaTHMble H
HeoOpaTUMBbIE peakiuu. ['oMOTeHHbIEC U TeTEPOTCHHBIEC PEaKIIMU. DK30TEPMUUECKUE
U DHAOTEPMHUYECKHE peakuuu. TemmoBol >(PPexT XUMHUUECKUX peaklHid.
TepMoxuMUYECKUE ypaBHEHUS.

OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTeneHb OKUCIICHUS.
OkuciuTellb W BOCCTAHOBJICHHME. BoCCTaHOBUTEIb M OKHUCIEHHE. MeTon
AIEKTPOHHOTO OananHca TS COCTaBJICHUS YpaBHEHUI
OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Cxopocth XuMHYeCKHX peakumi. [loHATHE O CKOPOCTHM XHMHYECKHX
peakiuii. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKUX PEaKIMil OT pa3IMYHbBIX (PAKTOPOB:
MIPUPOIbI pearupyroluX BEIIECTB, UX KOHIIEHTPALIMHU, TEMIIEPATyphbl, IOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOJIL30BAHMS KaTaIu3aTOPOB.

O0patumocTh XMMHYeCKHX peaknuil. OOpaTumMbie U HEOOpaTUMBbIE
peakIuy. XMMHIECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHUS.

Hemoncmpauuu

[Ipumepsl HEOOPAaTUMBIX pEAKIIMii, UAYIIUX ¢ 00pa30BaHUEM OCaJKa, Ia3a
WJIY BOJIbl. 3aBUCUMOCThH CKOPOCTH PEAKIIUU OT MPUPOBI pEarupyrolnx BEIIECTB.
B3aumozpeiicTBue pacTBOPOB CEPHOM KUCIOTHI C pACTBOPAMHU THOCYJb(aTa HaTpus
Pa3IMYHOM KOHUEHTPAIIMU U TEMIIEPATYPhl. MOJENb KUIISIIIETO CIIOS.

3aBUCUMOCTBH CKOPOCTH XMMUYECKOM peakIIuu OT MPUCYTCTBUS KaTalnu3aTropa
Ha MpUMepe Pa3ioKEeHUs MEPOKCHIA BOAOPO/Ia C MOMOIILIO JUOKCHAA MapraHiia u
KaTajas3bl. Moaenp anekTpoausepa. Moaenb 3JeKTPOIM3HON BaHHBI 1T ITOTy4YEeHUS
aTrOMHUHUS. MoJienh KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnvie onvimul

Peaknus 3amMenieHus MeIn KEIe30M B PACTBOPE MEJHOTO
KyIopoca.
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Peakuuu, uaymue ¢ oOpazoBaHHEeM OCajKa, ra3a Wi BOJbIL.

3aBUCHUMOCTb CKOPOCTH B3aUMOJEHUCTBUS COJISTHOM KUCIIOTHI C METAJIJIAMH OT
WX TIPUPOJIBI.

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

3aBUCUMOCTh CKOpOCTH B3auMmopeiicTBusi okcunpa Mmenu (II) ¢ cepnoi
KHCJIOTOM OT TEMITEPATYPBI.

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

Ilpogpunvuvie u npogheccuonanvHo 3HauumMvle INEMEHMbL COOEPHCAHUA.
[Tonsitue 00 »mekTposmse. DIEKTPOJIM3 PACIUIABOB. DJIEKTPOJU3 PACTBOPOB.
DNEKTPOIUTUYECKOE TIONyYCHHE aNOMUHUSA. [IpakThdyeckoe mMpUMEHEHHE
anekTposm3a. ['anmpBaHoIiacTuka. I'ampBaHocTerus. PaduHupoBaHHME IBETHBIX
MetaiioB. Kartanus. 'oMoreHHble M TeTepOreHHbIC KaTailu3aTopbl. [IpoMOTOpHI.
Karanutuaeckue sypl. Maruoutopsl. [Ipons3BoacTBo aMMHaka: ChIphbe, anmaparypa,
HayYHBIC PUHITUIIBI.

Camocmoamenwvnan paboma. Coodbwenue Ha memy. « SHaueHue 2al02eHO8,
KUCTIOPOOA U a30Ma 8 HCU3HU Yel0BEKA)

1.7. Memannwvl u nememaivl

Metaibl. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpHUCTAJIOB. Puznueckue
cBoiicTBa MeTayuioB. Kiaccudukanuss MeTajuioB MO pa3IMYHBIM IPHU3HAKAM.
XWMUYECKHE CBOMCTBA METAUIOB. OJEKTPOXMMHUYECKUU PSAI  HaINPsSKCHUN
METAJIOB. MeTtamnorepmus.

OO6mme crocoObl mMmonyuyeHus MeTauioB. [loHsTHE O MeTauTypruu.
[TupoMeTtanmnyprus, THAPOMETAIUTYPIrusl U 3ieKTpoMeTaiTyprus. CIuiaBbl YEpPHBIE U
uBeTHbIE. [IpenmyiecTBO BI0KEHUS JEHEKHBIX CPEJICTB B AParolieHHbIE METaJIbI
Y UX CIUIaBbI.

Hemeranabl. OcoOeHHOCTH CTpoeHHsI aTOMOB. Hemeramibl — mpocThie
BEILECTBA. 3aBUCUMOCTh CBOMCTB TAJIOTEHOB OT MX IOJIOKEHUS B NEPUOJUYECKON
cuctemMe. OKHUCIUTENIBHBIE M BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCHMOCTH OT UX IOJIOKEHHUS B PSAY DJIEKTPOOTPULATEIBHOCTH.

Hemoncmpauuu

Konaexus meTannos.

B3aumoneiicTBre METAIIIOB ¢ HEMeTaJUIaMK (KeJie3a, [IMHKA U aJTIOMUHUS C
Cepoi, AIFOMUHUS C 0JIOM, CYpPbMBI € XJIOPOM, TOPEHHE KeJie3a B XJiope). ['openue
METAJJIOB. AJTIOMUHOTEPMHUSL.

Konneknus nemeramioB. ['openue HemetamwioB (cepbl, (ocdopa, yris).
BriTecHeHHe MeHee AaKTHBHBIX TajJOr€HOB M3 pacTBOPOB HX cojiel Oosee
AKTUBHBIMU raJOT€HAMM.

Mojenb NpOMBIIUIEHHONM YCTaHOBKH JUISI IPOU3BOJACTBA CEPHOM KHUCIIOTHI.
Mopnens meun anig oOkura u3BecTHsKA. KoJuleknuu MpomyKiui CHIMKATHOU
MPOMBITIUIEHHOCTH (cTekna, papdopa, dasHca, IieMeHTa pa3IMYHbIX MAPOK U Jp.).
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Jlabopamopnuie onvimol

3akasika U OTIycK cTayiid. O3HaKOMJIEHHE CO CTPYKTYpaMH CEpOro U Oesoro
gyyryHa. PacniosnaBanue pyn xenesa.

Ilpakmuueckoe 3anamue. 11onyyenue, coOupaHue U pacro3HaBaHHUE
ra3oB U U3y4ECHHUE UX CBOMCTB.

Ilpocpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUAA.
Koppo3ust MeTaiioB: XMMUYECKasl U AIEKTPOXUMUYECKAsL. 3ABUCUMOCTh CKOPOCTH
KOPPO3HH OT YCJIOBHUI OKpy»Karolen cpeapl. Knaccuukanus Koppo3uu MeTawuioB
0 pa3nyHbM npu3HakaMm. CrnocoObl 3alllUTBl METAUIOB OT KOPPO3UHU.
[Ipon3BOACTBO Yyr'yHA U CTAJIH.

[Tomy4yenne HemeTauioB (DpaKIIMOHHOW TMEPETOHKOW KHUIAKOTO BO3IyXa U
AIEKTPOJIIM30M PACTBOPOB MJIM PACIUIABOB JIEKTPOIUTOB.

CunukaTHasi IPOMBIILIEHHOCTh. [[pOM3BOICTBO CEPHON KHCIIOTHI.

Camocmoamenvnasa paboma. Pechepam na memy: « Oxpana oxpyaicarowetl
cpeobl Om 3a2PAIHEeHUs MANACETLIMU MEMATLIAMUY

2. Oprannyeckasi XumMus

2.1. OcHogHbIe NOHAMUS OP2aAHUYEeCKOU XUMUU U MEOPUST CMPOEHUs
Op2aHU4ecKux coeOUuHeHUll

IIpeamer oprannyeckoit xumuM. [IpuponHsie, HCKYCCTBEHHbIE U
CUHTETUYECKUE OpraHuyeckue BemniecTtBa. CpaBHEHUME OPraHUYECKUX BEILIECTB C
HEOPraHUYECKUMU.

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

Teopusi crpoeHusi opraHuveckux coeauHenuin A. M. byrtieposa.
OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHYECKOTO CTpoeHMs. M3oMepus u M30MEpHI.
Xumuyeckue GopMyJibl U MOAEIH MOJIEKYJI B OPraHUYECKOU XUMHUH.

Kanaccupukanusi oprannyeckux BemectB. Kiaccudukaims BEmeCTB Mo
CTPOEHUIO YTIIEPOJHOTO CKeJIeTa M HAJTUYUIO (PYHKIIMOHAIBHBIX Tpynn. ['oMonoru
u romoJiorusi. Hauana Homenkiarypsl [UPAC.

Knaccupukauuss peaknuid B OpPraHuveckKod xumuu. Peakiun
MpUCOCIWHEHUS (THUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPOTATIOTCHUPOBAHNUS,
rujparaiun). Peakiuu oTmiersienust (I1eTuapupoBaHus, IeTHAPOTaIOTeHUPOBAHNUS,
nerujparamnuun). Peakiuu 3amenneHus. Peakiiuu n3oMepu3aiuu.

Hemoncmpayuu

Mojenu MOJIEKYJI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEIUHECHUM.
KauecTBeHHOE 0OHaApYKEHHE YIiIepo/ia, BOAOPOJia U XJIopa B MOJIEKyax
OPTaHUYECKUX COCIMHECHUU.

Jlabopamopnuiii onvim

N3rorosnenne Moziesnen MOJIEKYJT OPraHUYECKUX BEILIECTB.

Ilpoghunvnvie u npogheccuonanvno 3nauumvie 31eMEeHmMbl COOEPIHCAHUAL.
[lonsitue o cyOctpatre u peareHTe. Peaknmu OKHCIEHUS M BOCCTAHOBIICHUS

18



opranndeckux  BemecTB. CpaBHEHHE  KJIACCH(PUKAIMA  COSAUHEHUH U
KJ1accu(ukanuy peakuuii B HEOpraHWYeCKOM U OPraHMueCKON XUMUHU.

Camocmoamenvnasn pavoma. Ilpesenmayuonnwiti 00k1a0 Ha memy: « Kuzms
u OeamenvHocmsb A. M. Bymaeposay

2.2. Yeneeo0opoowl u ux npupoonvle ucmouHuxu

AJIKaHbI. AJIKaHbBI: TOMOJIOTUYECKHW psii, U30MEPHUST W HOMEHKJIATYypa
ajKaHoB. XMMHUYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMelICHUE,
paziioxeHue, aeruaprupobanue. [I[puMeHeHne ankaHOB HA OCHOBE CBOMCTB.

AJIKeHbl.  OTWIEH, €ro Tnojy4yeHue  (JeruApupOBAHUEM  HTaHa,
JenoauMepusalued  nonudTuieHa).  ['omomorudeckuit  psia,  U30Mepus,
HOMEHKJIaTypa aJIKeHOB. XMMUYECKUE CBOMCTBA 3TUIICHA: TOPEHUE, KaU€CTBEHHBIC
peakuuu (obecrBeuynBaHue OpOMHOM BOJBI W PacTBOpa IMEpMaHraHaTa Kalius),
ruaparamus, nonumepusanus. [[ppuMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

JAuenbl m kaydyku. [loHsSTHE O OMEHAX Kak YTriIeBOJOPOJAax C JBYMs
JBOMHBIMU CBsI3sIMU. COTPSKEHHBIE TUEHbl. XMMUYECKUEe CBOMCTBA OyTaaueHa-1,3
U M30NIpeHa: O0OeCIBEeYMBAHHE OPOMHON BOJBI M MOJUMEpU3AIUS B KaydyKH.
HarypanbHbiil 1 CHHTETHUYECKHE KayuyKH. Pe3uHa.

AukuHbIL. AnetuneH. XHUMHYECKHE CBOMCTBA alleTWIEHA: TOPEHUE,
oOeciiBeunBaHuEe OpPOMHOM BOJbI, TPUCOCAMHEHUN XJIOPOBOJAOPOAA U THApPATALIUS.
[IpuMeHeHne aneTwieHa Ha OCHOBE CBOWCTB. MeKKiIaccoBas H30MEpHsS C
aJKaJMeHaMHU.

Apenbl. benzon. Xumuueckue cBoHCTBa O€H30J1a: TOpPEHHE, PEaKIUU
3amenieHus (ra-JoreHupoBanue, HUTpoBanue). [IpuMeHneHre OeH30Jla Ha OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHMKH YIJeBOAOPOAOB. I[lpuponHelli ra3: cocTas,
npuMeHeHne B KadectBe TormBa.Hedts. CocraB m mepepaboTka HeDTH.
[leperonka nedgtu. HedrenpoayKThi.

Jemoncmpavyuu

['openne meTaHa, 3TUIEHA, allETUIICHA.

OtHolIleHHEe MeTaHa, OTWICHA, aleTujieHa W OeH30jla K pacTBOpam
nepMaHTaHaTa Kajausi 1 OpOMHOMU BOJIE.

[Tonyuenue HSTuieHa peakiued Ieruaparaiuy STaHoja, aleTUIeHa —
TUAPOIU30M KapOuaa Kaablusl.

PaznoxxeHue kaydyka mpu HarpeBaHWU, UCTIBITAHUE TTPOIYKTOB Pa3IOKEHUS
Ha HEMPEeeTbHOCTb.

Komnekius 06pa3ioB Hedgtu u HeprenpoaykroB. Komnekius «KameHnnbiit
YTOJIb U IPOAYKIUS KOKCOXUMUUYECKOTO MTPOU3BOICTBAY.

Jlabopamopnwie onvimaol

O3HakOMIIEHHE ¢ KOJUIEKITMEeH 00pasioB HeTH U MPOTYKTOB €€
nepepadoTKy.

O3HaKOMIICHHE C KOJUICKITMEH KayqyKOB M 00pa3iiaMy U3/IeTTUi U3 PE3UHBI.

Ilpaxkmuueckoe 3anamue. KaueCTBEHHBIN aHAIN3 OPraHUYECKUX
COEOMHEHUN. Y TIIEBOAOPOIBI.
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Ilpoghunvnvie u npogheccuonanvno 3nauumvie 1eMEeHMbL COOCPHCAHUA.
[IpaBmio B. B. MapkoBHukoBa. Kiaccudukanus ¥ Ha3HauY€HHE KaydyKoB.
Knaccuduxkanus n Ha3HaueHue pe3rH. Bynkanuzaius kaydyka.

[lonydyeHue ameTusieHa NTUPOIU3OM MeTaHa M KapOUIHBIM CIIOCOOOM.
Peakuus nonuMepusanuu BUHIWIXI0pUIA. [[OMBUHUIXIOPUI U €10 TPUMEHEHHUE.
Tpumepuzanus aneTuieHa B OEH3011.

[Tonsitue 00 oKcTpakuuu. BoccTaHoBiaeHHMe HUTPOOEH30JIa B AHWIMH.
['omonoruueckunit psig apeHoB. Tomyon. HutpoBanue tonyosa. Tpotui.

OcCHOBHBIE HaNPaBIICHUSI IPOMBIIIJIEHHON IepepadboTKH
npupoaHoro rasa. [lonyTHslid HeTSIHOM ra3, ero nepepadoTKa.

[Iporeccrl MpOMBIIITIEHHON TIepepaboTKu HEPTH: KPEKUHT, pU(POPMHUHT.
OxTaHOBOE YKCIIO OEH3MHOB U IIETAHOBOE YUCJO JU3EIBbHOTO TOILIMBA.
Kokcoxummyeckoe npou3BOACTBO U €r0 MPOAYKIHS.

Camocmoamenvnasn paooma. Pechepam na memy: «CogpemenHvie
HanpaseieHus Heghmexumuuy.

2.3. Kucnopoocooepocawue opeanuieckue coeOuHeHUs.

Couprbl. [lonmydyeHue sTaHoNa OpOKEHHMEM TJIOKO3bI M THIpaTaluei
sTIieHa. ['upokcuiabHas rpymnmna kak ¢GyHKunoHanbHas. [loHaTHe 0 MpeaenbHbIX
OJITHOATOMHBIX CIUPTAaX. XHUMUYECKHE CBOMCTBA JTAHOJA: B3aUMOJICHCTBUE C
HaTpueM, oOpa30BaHUE MPOCTBHIX U CIOXKHBIX A(PUPOB, OKUCICHHE B allbJICTHU]L.
[IppuMeHeHne dTaHOJAa Ha OCHOBE CBOWMCTB. AJIKOTOJIM3M, €0 IMOCIEACTBHS IS
OpraHu3Ma 4YeJOBeKa U MPEayNpeKICHUE.

'muueprH kak nOpeAacTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHas
pEeaKUns Ha MHOTOATOMHBIE ClIUPTHI. [[prMeHeHue raunepuHa.

®enos. Ouznyeckne U XMMUYECKHe CBOMCTBA (heHosa. BzauMHoe BiusiHUE
aTOMOB B MOJIeKyJie (DeHOJa: B3aUMOJICHCTBUE C TUIPOKCUIOM HATPHS M a30THOMN
kucnotoi. [I[pumenenue dheHona Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonarne 00 anpaerugax. AJjpAeruaHas Tpynma Kak
dbynkuuonanpHas.  dopMmanbieru;y W €ro  CBOMCTBA:  OKHUCIEHHE B
COOTBETCTBYIOIIYK) KHCIJIOTY, BOCCTAaHOBIIEHME B COOTBETCTBYIOIIMUA CIHUPT.
[TonydyeHne anpaeruioB OKHUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB. [IprmeHenue
dbopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kapo6onosbie knciorsbl. [lonstue o kapOoHOBBIX KHciioTax. KapObokcuibHast
rpyImna kak (yHKIMOHaIbHas. ['OMOIOTUUeCKU psiji IpeaeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJOT. [lonmyueHne kapOOHOBBIX KHUCIOT OKHCIICHHEM aJlbJICTU/IOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOILIME CBOMCTBA C MHUHEPAJIbHBIMU
KHCJIOTaMH U peakius drepudukamnuu. [Ippumenenre yKCycHOM KUCTOThI Ha OCHOBE
CBOWCTB. BrIcHIne XHpHBIE KUCIOTHI HA IPUMEPE MATbMUTUHOBOW U CTEAPUHOBOM.

Ciaoxnbie 3pupbl u kupbl. [lomyueHue cIoXHBIX 3(QUPOB peakiueit
srepudukanmu. CrnoxxHbie dQUpHI B IPUPOJIE, X 3HaUYeHUE. [ [puMeHeHNEe CTT0KHBIX
7()UpPOB Ha OCHOBE CBOMCTB.
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Kupsl kak cnoxueie 3¢upbl. Knaccudukanus >xupoB. XUMHUECKHE
CBOMCTBA UPOB: TUIPOIU3 U TUAPUPOBAHUE KUAKUX KUPOB. [I[pruMeHenue xupon
Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YT1iieBoabl, UX Kiaccudukamusi: MoHocaxapuabl (TIHOKO03a,
bpyKTO32a), MUcaxapuasl (caxapos3a) U mojaucaxapuabl (KpaxMall U HeJUIH0103a).

['moko3a — BEIIECTBO C JABONMCTBEHHOW (yHKIIMEH — allbIeTHIOCIHPT.
XUMHUYECKME CBOMCTBA TIJIIOKO3bl: OKHUCJIEHHE B TJIOKOHOBYIO KHUCIIOTY,
BOCCTAaHOBJICHHE B COpPOMUT, crupToBOoe OpoxeHue. [IprmeHeHHe TIIOKO3bI Ha
OCHOBE CBOMCTB.

3HaueHue YIrJeBOJOB B >KMBOM NPUPOJIC U KU3HU yernoBeka. [lonarue o
peaKIusAxX MOJUKOHACHCAUM W THUAPOIN3a Ha MPUMEpPE B3aUMOIIPEBPAILICHUI:
TJIFOKO3a - TIOJINCaXapu/I.

Hemoncmpayuu
OxkucrneHue crnupra B ajibJIETU/I.

KauecTBeHHbBIE pEAKIIMM HA MHOTOATOMHBIE CITUPTBHI.

PactBopumoCTh (eHoIIa B BOJIE TIPU OOBIYHOM TeMIepaType U HarpeBaHUU.
KauectBennsie peakiuu Ha HEHO.

Peakiust cepeOpsiHOTO 3epKalia aabJAeTUI0B U TITIOKO3BI.

OxucIieHre aabJeTruI0OB U TIIFOKO3bI B KUCJIOTY ¢ MOMOIIbio ruapokcuaa meau (1I).
KauectBennas peakius Ha kpaxmai. Kosiekius 3(pupHBIX Macen.
Jlabopamopnsie onvimaoi

PacTtBOpeHue rimiieprHa B BOJE U B3aUMOJEHCTBHUE C TUIPOKCUIOM MEIU
D).

CBoiicTBa YKCYCHOM KHUCJIOTHI, OOIHE CO CBOMCTBAMU MUHEPAITBHBIX KUCIIOT.
JlokazaTenbCTBO HEMPEIEIBbHOTO XapaKTepa *XKUAKOro )kupa. Bzaumoaelicteue
[IFOKO3BI U caxapo3bl ¢ ruapokcuaom meau (I1). KauectBennas peakius Ha
KpaxMarll.

Ilpakmuueckoe 3anamue. Pewenue cumyayuoHHbix 3a0a4 no meme
«Anvoecuovy

Ilpakmuueckoe 3anamue. Cmpoenue u Xumuieckue c80UCmea y21e60008.

Ilpogpunvnvie u npogheccuonanvno 3nauumovle 1EMEHmMbl COOEPHCAHUA.
MeTuiioBblii COUPT M €ro HCIHOJIb30BAHME B KAYECTBE XUMHUYECKOTO ChIPbS.
TokcHYHOCTh METaHOJIA W TIpaBWjIa TEXHUKU OE30MacHOCTH MpU paboTe C HUM.
OTWICHTJIMKOJIb U €ro npuMeHeHue. TOKCHYHOCTh JTWICHIJIMKOJS W TpaBuia
TEXHUKHU O€30MaCHOCTH MPU PabOTE C HUM.

[Tonyuenue deHoa U3 NPOAYKTOB KOKCOXMMUYECKOTO MPOU3BOJICTBA U U3
OeH3ou1a.

[MonmukouaeHcams dbopmanbaeruaa c dhenonom B
dbenonodopmManbACTUAHYIO cMoJy. Auertanpaerun. I[loHsTue o0 KeToHaXx Ha
npuMepe ateroHa. [I[puMeHeHue aleToHa B TEXHUKE U MPOMBIIIUIEHHOCTH.

Mmuoroobpasue  KapOOHOBBIX  KHCIOT  (I[aBENIEBOM  KHUCJIOTHI  Kak
JIBYXOCHOBHOM, aKpHUJIOBOM KUCJIOTHI KaK HETPEASTbHONU, OEH30MHON KUCIIOTHI KaK
apoMaTU4EeCKOM).

[Tnenkoobpasyromue Macaa. 3aMeHa )KHPOB B TEXHUKE HETHIIIEBBIM ChIPhEM.
CHUHTETHYECKHE MOIOLIUE CPEJCTBA.
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MosogHokucioe OpoXKEHUE TIOKO3bl. KHCIOMONOYHBIE  MPOIYKTHI.
CunocoBaHue KOPMOB. HutpoBanue IEJLTIOO036I. [TupokcunuH.
Camocmoamenwvnasa paboma. Pewienue 3a0au no meme: « Kucinopooocooeporcawjue
OpeanuyecKue coeOUuHeHUs .

2.4. Azomcooepacawue opeanuyeckue coeourenus. Ilonumepoi

Amunbl. [Tonstue 06 amunax. Anudarnyeckre aMuHbl, KX KIacCU(PUKALIUS
Y HOMEHKJIaTypa. AHWINH KaK opraHudeckoe ocHoBaHue. [lonyuenue anmimnna u3
HUTpoOeH3oma. [I[pumeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHCIOTbI. AMUHOKHUCIIOTHI KaKk aM(OTepHble NU(PYHKITMOHATILHBIE
OpraHUYECKue COCIMHEHUS. XUMUYECKHE CBOMCTBa AMUHOKHCJIOT:
B3aMMOJICUCTBUE CO IIEJOYaMM, KHCIOTaMH M Jpyr C Jpyrom (peakuus
nonukoHaeHcanuu). llentugnas cBsi3b W nosunenTtuasl. [IpumeneHue
AMHHOKHCJIOT HA OCHOBE CBOMCTB.

beakn. IlepBuuHas, BTOpWUYHAs, TPETUYHAsI CTPYKTYpPhl  OEJIKOB.
XUMHUYECKHE CBONCTBAa OEIKOB: TOpeHHe, JeHaTypalus, TUAPOJIN3, I[BETHbHIE
peakuuu. buonornueckue QPyHKIUU OEIKOB.

IMonumepsl. benku u nmonucaxapuabl Kak OHMOMOIUMEDHI.

Ilnacrmaceel. IlomydeHne mNOMMMEPOB pEaKUUEN MMOJMMEpU3ALUUA U
MOJMKOHJAEHCAIMK. TepMOIUIaCTUYHBIE UM TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpencraBuTenu miacTmacc.

Bosioxkna, wux kuaccupuxanusa. IlomydeHue BoOIOKOH. OTaenbHbIE
MPEACTABUTEIIN XUMUYECKUX BOJIOKOH.

Hemoncmpayuu

B3anMopaelicTBHe aMMHaKa M aHUJIWHA C COJITHOM KHCIOTOM.

Peakuus anuiamHa ¢ GpOMHOM BOJIOH.

JlokazaTeabCTBO HAMUMs (PYHKIIMOHAJIBHBIX TPYII B pacTBOPax
aMUHOKUCJIOT.

PactBopenue u ocaxxaeHue 6eKoB.

[IBeTHBIC peakiu OEIKOB.

['openue nTuubero nepa u WepCTsIHON HUTH.

Jlabopamopnwie onvimuol

PactBopenue 6e1koB B BOJIE.

OO6nHapyxeHue 6eJIKOB B MOJIOKE U MSCHOM OYJbOHE.

Jlenatypaius pactBopa Oejika KypuHOro siiilia ClIupTOM, pacCTBOpaMu CoJeit
TSDKEJIBIX METAJJIOB M MPU HarpeBaHUMU.

Ilpogpunvnvie u npogheccuonanvho 3Hauumbvle 1eMEHMbL COOEPIHCAHUA.
AMUHOKANpoHOBast KuciioTa. KanpoH kak npeacTaBuTeNb MOJIUAMUJIHBIX BOJIOKOH.
Hcnonb3oBanue TUApPOIN3a OCIKOB B MPOMBINUICHHOCTH. [lomuBUHMIXIIOPU,
nonurerpadpropatuieH  (tedaon). DeHonodopmanbaeruaHbIE  MIACTMACCHI.
Hennynoun. I[TpomblilieHHOE TPOU3BOACTBO XUMUYECKHX BOJIOKOH.

Camocmoamenvnasa pavoma. lIpesenmayus na memy: «IKonosuueckue
acnekmul UCHONb308AHUSL Y2TIe8000POOHO20 CHIPLILY.
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TemaTHnka HHINBHUAYAJbHBIX IIPOCKTOB

buorexHonmorus u reHHas nHxeHepus — TexHosioruu X XI Bexa.
HaHoTexHOI0rNs Kak IPUOPUTETHOE HANIPABIICHNE PA3BUTHSI HAYKH U

npou3BoACcTBa B Poccurickon denepanuu.

CoBpeMeHHbIE METO/BI 00€33apaKMBaHUS BOJIBI.

AJI0TpOIHS METAIIIIOB.

Kuznp u gesareabHocTs .M. Menaeneena.

«IlepuonnyeckoMy 3akoHy Oyyliee HE TPO3UT pa3pyLICHUEM...»
Cunres 114-ro anemenTa — TpuyM( pPOCCUNUCKUX PUIUKOB-SICPIIUKOB.
N3oTomel Boopoaa.

Hcnonbs3oBaHre paMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIETSAX.
PeHTreHoBCKOE U3ITyYEeHHE U €r0 UCIIO0Ib30BaHUE B TEXHUKE U MEIULIUHE.
[1na3mMa — yeTBepTOE COCTOSTHUE BELIECTBA.

AMopdHBbIe BeliecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa OKpy’KaroIen cpespl OT XUMUUYECKOTO 3arps3HEHUS.

KonnuecTBeHHBIC XApaKTCPUCTHUKHU 3aI'PA3HCHUA Oprmammeﬁ CpCAEbI.

[Ipumenenue TBepAOro U razoodpasHoro okcuaa yriaeposa (IV).
3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOTO 3arpsi3HEHUS.
['pyboaucniepcHbie CUCTEMBI, UX KJIacCU(DUKAIMS U UCTIOJIB30BAHUE B

poheCCUOHAIBHON JIeATEIIbBHOCTH.

Kocmernueckue remim.

[Iprmenenne CyCrieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.

MuHepaisl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTtBOpBI BOKpYT Hac. THIIBI pacTBOPOB.

Bopna kak peareHT u cpefa st XUMUYECKOIO IpoLecca.

Kuznsb u gearensHocth C. AppeHuyca.

Bxiiag oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOJIUTHIECKON

Jucconuranum.

YcrpaHeHne )KECTKOCTH BOIbI HA IPOMBIIIUIEHHBIX TPEAITPUATHSX.
CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TTPOMBITINIEHHOCTHY.
Hcnonb30BaHre MUHEPAIBHBIX KUCJIOT HA IPEAIPUATHAX PA3JIUIHOTO

npodus.

OBITY.

OKcupl ¥ CONU KaK CTPOUTEIbHBIE MATEPUATIBI.

Uctopus rurca.

[ToBapeHHas COMb KaKk XUMUYECKOE ChIPHE.

MHoromkui kapOoHAT KalbIUs: B IPUPO/IE, B IPOMBIIIICHHOCTH, B

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BuprtyanbHoe MOAeIMpPOBaHUE XUMUYECKUX MPOLECCOB.
DNEKTPOJIU3 paCTBOPOB JIEKTPOIUTOB.

DNEKTPOJIN3 pacIIaBOB 3IEKTPOJIUTOB.

[IpakTHueckoe NpUMEHEHHUE IEKTPOIN3a: papUHUpPOBaHHE,

rajbBaHOIIIIACTHKA, I'aJIbBAHOCTCI' M.

HCTOpI/Iﬂ MMOJIYUCHUA U ITPOU3BOACTBA AJIFOMUHUAL.
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* DIEKTPOJUTUYECKOE TTOyIeHUE U papMHIPOBAHNE METH.

* JXusub u gesrenbHoCcTh I'. JI9BU.

* PoJsib METAIIJIOB B UCTOPUHU Y€JIOBEUYECKOM IMBUIM3auu. Victopus
OTEYECTBEHHOW YepHOU MeTalmyprur. COBpEMEHHOE METALTYPrUuYeCKOe
MIPOM3BOJICTBO.

* Hcropust 0TE€4ECTBEHHOM BETHOM METAJLTyPTruu. Poinp MeTaiuioB u
CILJIABOB B HAYYHO-TEXHUYECKOM IIPOrpecce.

» Koppo3swust MeTaiioB ¥ CIOCOOBI 3aIUTHI OT KOPPO3HH.

* HWuepTHBIC MM O6J1aTOPOTHBIC Ta3HbI.

* Poxkparoiiye cojii — rajoreHabl.

* Hcropus mBencKoN CIIAYKH.

* Hcropusi BO3BHUKHOBEHHS U PA3BUTHSI OPTAHUYECKON XUMHUH.

» JKusnb u nesrenpHocTh A. M. byTneposa.

* Burtanmsm u ero kpax.

* PoJb OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUH U PA3BUTUHA MUPOBOU
OPTaHUYECKON XUMMUHU.

* CoBpeMeHHbIE MPEICTABICHUS O TCOPUU XUMUUYECKOTO CTPOCHMUSI.

* DKOJIOTHYECKHE aCIEKThI UCIIOJIb30BAHUS YIJIEBOJOPOTHOTO ChIPHSI.

* DKOHOMHYECKHE aCHEKThI MEKIYHAPOIHOIO COTPYIHUYECTBA 110
HCTIOJIb30BAHUIO YTIIEBOAOPOJIHOIO CHIPBS.

* Hcropus oTKpBITHUS U pa3padOTKU Ta30BbIX U HEPTAHBIX MECTOPOKIACHUMN B
Poccuiickon ®@enepanumu.

* XuMus yIiI€BOIOPOJIHOTO CHIPhSI U MOsI Oy y1iasi mpodeccus.

* YIrIeBoJOpOIHOE TOILIUBO, €r0 BUbI U HA3HAYCHUE.

* CuHTeTUYECKHUE KayuyKU: UCTOPUS, MHOTOOOpa3ue U MEPCIECKTUBBI.

* Pe3uHOTEXHHYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

* CBapoyHOE MPOU3BOJICTBO U POJIb XUMUHM YTJIEBOJIOPOJOB B HEM.

* HedTp 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOTHOT'O
MEXKYHAPOIHOTO COTPYAHAYECTBA.
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XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOH AeSITeIbHOCTH CTYICHTOB

Coaep:xanue XapaKkTepuCTHKAa OCHOBHBIX BH/I0B J1eATeILHOCTH
o0yueHust CTY/ACHTOB (Ha YPOBHe Y4eOHBIX 1eiiCTBHI)

Baxueiimue YMeHue naBath ONpEAEICHUE U ONIEPUPOBATH CIEAYIOIUMHA
XHMHYECKHe XUMHAYECKUMH MMOHATUAMHA: BEIIECTBO, XUMUYECKUH DJIEMEHT,
NOHATHUSA aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIC aTOMHAsI U MOJIEKYJIPHAS

MAaCChl, MOH, aJUIOTPONUS, U30TOIIbI, XUMUYECKASI CBA3b,
JIEKTPOOTPULIATEIIBHOCTD, BaJICHTHOCTD, CTEIIEHb OKUCIICHHUS,
MOJIb, MOJISIPHAsL Macca, MOJISIPHBIN 00beM ra3000pa3HbIX
BEILIECTB, BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSA, PACTBOPBI, IICKTPOIUT U HEAIEKTPOJIUT,
JIEKTPOIUTUYECKAS TUCCOLUALINS, OKUCIIUTENb U BOCCTA-
HOBHTEIb, OKUCIICHUE U BOCCTAHOBJICHHUE, TEIIOBOH 3(hPexT
peaKuuu, CKOPOCTh XUMAYECKOW PEAKLINH, KaTaau3,
XUMHUYECKOE PABHOBECHUE, YTIIEPOIHBIN CKEIIET,
(yHKUIHOHATIBHAS TpyNNa, U30MEPHsl, TOMOJIOTHS

OCHOBHBIC 3AaKOHBI
XUMHUH

DopMyIMPOBAHUE 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB U
MOCTOSIHCTBA COCTaBa BEILIECTB.

YcTaHOBKa MPUUYUHHO-CIIEACTBEHHON CBS3U MEXKILY
COIEPKAHUEM ATUX 3aKOHOB Y HAIIMCAHUEM XUMHUYECKUX
dbopMyn 1 ypaBHEHUN. Y CTAHOBKA SBOIIOIMOHHOM CYITHOCTU
MEH/IeJICCBCKON U COBPEMEHHOM (hOpMYIUPOBOK
nepuoauyeckoro 3akona . I. MennaeneeBa. O0bsicHeHue
(U3UIECKOTO CMBICIIA CHMBOJIMKH ITEPUOTUYSCKON TaOIUIIBI
xuMudeckux amemMeHnToB . 1. MennaeneeBa (HOMEpoOB dJie-
MEHTAa, MepUoJia, TPYIIIbl) U YCTAHOBKA
MPUYUHHO-CJIEACTBEHHOM CBSI3U MEXKIY CTPOCHUEM aTOMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOKMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB B MEPUOAX U IPyMIax.
XapakTepuCcTHKa JIEMEHTOB MaJIbIX U OOJBIIUX MEPHUOJIOB MO
ux nosioxeHuro B Ilepnognueckon cucreme 1. 1. Menaeneena

OcHOBHBIE TEOPUH
XUMHUH

YcTaHOBKA 3aBUCMMOCTH CBOWCTB XUMHUYECKUX BEIIECTB OT
CTPOEHHUS aTOMOB 00Pa3yIOIUX UX XUMUYECKUX DJIEMEHTOB.
XapakTepuCTUKaA BaXKHEUIIINX TUIIOB XUMHUYECKUX CBI3€N U
OTHOCHUTEJILHOCTH 3TOW TUIIOJIOTHH.

OObsicCHEHUE 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAIUIMYECKUX PELIETOK.

DopMyIUPOBKA OCHOBHBIX I1OJIOKEHUN TEOPUU
BJICKTPOJIUTUYECKOU TUCCOLIMALIMN U XaPAKTEPUCTHUKA B CBETE
ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
coenruHeHur. DopmMynMpoOBKa OCHOBHBIX IOJIOKEHUN TEOPUU
XAMHUYECKOTO CTPOEHHUSI OPraHUYECKUX COCTUHEHUN U
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XapaKTCPUCTHUKA B CBCTC ATOH TCOpHUU CBOMCTB OCHOBHBIX
KJIaCCOB OPraHMYCCKUX CO@I[I/IHCHI/Iﬁ

Baxxueiniue
BelIeCTBA "
MaTepHuaJbl

XapakTepucTuKa cOCTaBa, CTPOCHUSI, CBOMCTB, MOJTYYCHUS U
puMeHEeHUs BakHeummx Metamwio (1A u Il A rpynm,
ATFOMUHUS, KeJe3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-37IEMEHTOB) U UX COCAUHEHUH.
XapakTepucTruKa cOCTaBa, CTPOCHHUS, CBOWCTB, MTOTYICHUS U
npuMeHeHus BaxkHenmux HemetaiwioB (VIII A, YHA, V1A
TPyII, a Takxke a3oTa u Gocdopa, yriiepona u KpeMHHUS,
BOJIOPOJIa) U UX COCIMHEHUMN. XapaKTepUCTUKA COCTAaBa,
CTPOEHHS, CBOMCTB, OJIYYCHHS U MPUMEHEHUS BaXKHEHIIINX
KJIACCOB YTJIEBOJA0POJIOB (AJIKAHOB, IIUKJIOATKAHOB, aJIKEHOB,
AJIKMHOB, QpEHOB) U UX HauboJiee 3HAaUUMbIX B
HAPOTHOXO3SIICTBEHHOM IJIaHE MpeJICTaBUTENCH. AHATOTHYHAs
XapaKTEePUCTHKA BAKHEHUIITNX MPEACTABUTENEH IPYTUX KIacCOB
OpraHUYEeCKUX COCMHEHUN: METaHOJIa U ATAHOJIA, CJIOKHBIX
3(UpPOB, JKUPOB, MBLI, AIIbJIETHAOB ((HOPMATBAECTUIIOB U
aleTalb/IeTu1a), KETOHOB (alleToHa), KaApOOHOBBIX KUCIOT
(YKCYCHOM KHUCIIOTHI, I €CTECTBEHHO-HAYYHOTO TTPOQIIIS
MIPEACTaBUTENCH IPYTUX KIIACCOB KUCIIOT), MOHOCAXapHI0B
(TIrOKO03BI), AUCaXapua0B (caxapo3bl), MOJUCAXAPUJIOB
(kpaxmaJa ¥ IeJUTI0JI03bl ), aHWJIMHA, aMUHOKHUCIIOT, OCJIKOB,
HMCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH, KAyJIyKOB,
T1acTMace

XUMH4YeCKHUH A3BIK U
CHMMBOJINKA

Hcnons3oBanue B yueOHOM U ipodeccruoHaIbHOM
JNEATENPHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3zBaHne n3yueHHBIX BELIECTB 110 TPUBUAIBHOU WIIH
MEKIYHAPOIHOW HOMEHKJIATYPE U OTPAXKEHUE COCTABA ITUX
COEIMHEHH C MOMOIIbI0 XUMUYECKUX (POPMYIL.

OTpaxxeHne XMMHYECKUX ITPOLIECCOB C MTOMOIIBIO YPaBHEHUI
XMMHWYECKUX PEaKIu

XUMH4YECKHe
peakuuu

OOBsICHEHHE CYIITHOCTH XUMHUYECKHUX MPOIIECCOB.
Knaccudukanus XuMUYecKuX peakIiuii o pa3IndHbIM
IpU3HAKaM: YHCITy U COCTaBY IIPOYKTOB U PEareHTOB,
TerioBoMy 3¢ (deKTy, HarpaBiIeHuto, (haze, HATUYUIO
KaTanu3aTopa, U3MEHEHHUIO CTETICHEW OKUCIICHUS DJIEMEHTOB,
00pa3yroImx BelecTBa.

VYcraHoBKa MPU3HAKOB OOIIEro W Pa3jIMIHOTO B THUIIOJIOTHUN
pEaKUMM JJIs1 HEOPTaHUYECKOW U OPraHUYE€CKOU XUMUMU.
Knaccudukanuys BemecTs v MPOIECCOB ¢ TOYKH 3PEHUS
OKHUCJICHUS-BOCCTaHOBJICHHs. COCTaBJICHHE YpaBHEHUN
PEeaKIHi ¢ ITOMOIIIBIO METO/1a AJICKTPOHHOTO OaaHca.
OOBsICHEHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU U
MIOJIOKCHUS XUMHUYECKOTO PABHOBECHSI OT Pa3IMYHBIX (DaKTOPOB
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XuMHYeCKui BrImnosiHEHHE XUMUYECKOTO SKCIIEPUMEHTA B TTIOJTHOM

IKCIEPUMEHT COOTBETCTBHH C IIpaBUIaMU 0€30MacHOCTH.
Habmonenue, dhukcaiys u ornucaHue pe3ynbTaToB
MIPOBEICHHOT0 YKCIIEPUMEHTA

XumMuueckasi [IpoBeneHne caMOCTOATENBHOTO MOMCKA XUMHYECKOU

uHpopManmst nH(OpMAITUHU C UCTIOIB30BAHUEM PA3TMYHBIX HCTOYHHKOB

(Hay4HO-TIOMYJISIPHBIX M3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UuTepHeTa). Mcronb30BaHNE KOMIBIOTEPHBIX
TEXHOJIOTUN JIs1 0OOpabOTKH U Mepeaayd XuMUYECKON
nH($OpPMaIIMU U €€ MPEICTABICHHS B pa3INYHBIX Gopmax

Pacuetnl o
XHMHYECKHM
dbopmyaam

U YPABHEHUAM

VYcraHoBKa 3aBUCHMOCTH MEX1y KaueCTBEHHOU U
KOJIMYECTBEHHOM CTOPOHAMU XUMUYECKUX OOBEKTOB U
npolieccoB. PelieHue pacueTHbIX 3a/1a4 0 XUMUYECKUM
dbopmynam 1 ypaBHEHHSIM

IIpodunbHoe u
npo¢ecCHOHAIBHO
3HAYHMOe
coJep:kaHue

OO0BsicHEHUE XUMUUECKUX SBICHUMN, MPOUCXOISIINX B IPUPOJIE,
OBITY M Ha POU3BOJICTBE.

Onpenenenne BO3MOKHOCTEN MPOTEKAHUSI XUMAYECKHUX
MPEBPALICHUIN B PA3JIMYHBIX YCIOBUSIX.

CoOmroieHre mpaBuil SKOJIOTUYECKH TPAaMOTHOIO TIOBEICHUS B
OKpYyXarouen cpeae.

O1ieHKa BIUSIHUAS XUMUYECKOTO 3arpsi3HEHUS OKPYKaOIIeh
Cpelbl Ha OpraHK3M YEJIOBEKA U IPYTUe )KUBBIE OPTaHU3MBI.
CoOmroienre mpaBui 6€30MacHOr0 O0paIeHUs ¢ TOPIOYUMHU U
TOKCHUYHBIMH BEIECTBAMHU, JJAOOPATOPHBIM 000PYI0BAaHUEM.
[ToaroroBka pacTBOPOB 3a/IaHHOM KOHIICHTPAILIMH B OBITY U Ha
IIPOU3BOJICTBE.

Kputnueckas orieHka JOCTOBEPHOCTH XUMUYECKOU
nH(OpMaIK, NOCTYMAIONIEH U3 pa3HbIX HCTOYHUKOB
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YUYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MMPOTPAMMBI YYUEGHOMW IUCOUILUIAHBI OY .12 Xumus

OcBoenue mporpammbl  yueOHou gucturummasl  OY].11 Xumus
npeanojaraeT Hajluyue y4eOHOro kaOMHeTa, B KOTOPOM HMMEETCS BO3MOKHOCTD
o0ecnieunTh CBOOOIHBIN AocTyn B WHTEpHET BO Bpemsl yuyeOHOrO 3aHSTUS U B
MepPHO]T BHEYYEOHOU ACATEITHPHOCTA 00YJIaIONTUXCS.

[Tomemenne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUAM
CanurtapHo-3nuiIeMuoIornyeckux npasuia u HopmatuBoB (CanlluH 2.4.2 Ne
178-02) m ocHameHO THUMNOBBIM OOOPYAOBAaHUEM, YKa3aHHbIM B HACTOSLIUX
TpeOOBaHUSIX, B TOM uHucIe  y4eOHOM MeOenbl0 M CpeACTBaMH OO0y4YeHUS,
JIOCTAaTOYHBIMM  JIJI1  BBIMOJHEHUSI TPEOOBaHU K  YPOBHIO  MOJTOTOBKH
oOydJarommxcs.

B kabunere wumeercs MyJIbTUMEAMNHOE O000pYyIOBaHUE, MOCPEICTBOM
KOTOpPOTO y4YaCTHUKM OO0pa30BaTEIbHOrO IIpolecca MOTYT IPOCMaTpHUBaTh
BU3YaJIbHYIO0 HH(POPMAIIMIO 110 XUMUH, CO3/IaBaTh MPE3eHTAIINH, BUICOMATEPUAIIBI
U T. I

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

* MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC TIPETOJaBaTes;

* HaTypaJbHbI€ OOBEKThI, MOJENH, TPUOOPHI U HAOOPHI JJI TOCTAHOBKU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOT O IKCIIEPUMEHTA;

* TeYaTHbIC U SKPAHHO-3BYKOBBIE CPE/ICTBA O0YUYEHUS;

* CpeICTBAa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

* TIEPEYHU OCHOBHOM M JTOTIOJHUTEIHHOM yUeOHOM JIUTEpaTyPHI;

* BCIIOMOTATeNbHOE 000PYAOBaHUE U UHCTPYKIIUU;

* OuONMMOTEYHBIN (POH/I.

B Oubnuoteunsiii (oHJ BXOAAT YYEOHUKH € Yy4eOHO-METOIUYECKUE
koMmIuiekThl (YMK), pekoMeHI0BaHHBIE WJIK JIOMYILICHHBIE ISl MCIOJIb30BaHUs B
npodeccuoHaATbHBIX 00pa3oBaTeNbHbIX OpraHu3alusix, peanu3yroImx
o0pa3oBaTeNbHYI0 MPOTrpaMMy CpeAaHero oOmero ooOpa3oBaHus B Ipezaenax
ocBoenus [IIICC3 na 6a3e 0CHOBHOTO 00I1IEro 00pa3oBaHUsI.

bubmuoreunsiit GoHI OMOMHEH XUMHUUYECKON HHIMKIIONEANEH, CrpaBod-
HUKaMU, KHUTaMU sl YTCHUS TI0 XUMUHU.

B nporecce ocBoenust nporpammel yueoHou quctumuinael OY .12 Xummus
oOy4eHHE [OJDKHO HMMETh BO3MOXXHOCTH JOCTyNa K JJIEKTPOHHBIM Y4YEOHBIM
MaTepuansaM Mo XUMHUHU, UMEIOIIMMCS B CBOOOJHOM JocTyne B ceTu MHTepHer
(2JIEKTPOHHBIM KHHUTaM, MPAKTUKyMaM, TECTaM U JIp.).



NHPOPMALIMOHHOE OBECIIEHEHUE OBYUYEHUA
PEKOMEHAYEMAS JIMTEPATYPA

s cTyieHToB

OCHOBHOM UCTOYHUK

Jlymeiiko, T. I'. Xumus : yueonuk aiis CI1O / T. I'.JIynetiko, O. B. JIs6m0, E. A.
PemernukoBa. —CapartoB, Mocksa : [IpodoOpazoBanue, Ait [Tu ApMenua, 2020
— 308 c. — ISBN 978-5-4488-0433-5,978-5-4497-0395-8. — Tekcr :
ANEKTPOHHBIN // DnexkTpoHHo-0ubmoTeunas cuctema [IPR BOOKS : [caiiT].
—URL:http://www.iprbookshop.ru/94217.html o6pamenus: 06.05.2020). —
Pexxum nocrtyna: s aBTOpU3Up. NOJIb30BaTENEH

JlonoJIHUTEIbHAS JTUTEpPaTypa

1. Xumus: yuebnoe nocooue aist CIIO / coct. I'. KO.BocTpukosa, E. A.
XopoxopauHa. — DnekTpoH.TekcroBbie nanubie.—CapartoB:IIpodobOpazoBanue,
2019 — 91 c. — ISBN 978- 5-4488-0369-7.
—URL:http://www.iprbookshop.ru/87280.html(zara o6pamenus 26.08.2019).

2.Baiitaep, B. B. Xumus : yueobnoe nocooue qisiCI1O / B. B. Baiithep, E. A.
Huxonenko ; mox penakmnueit M. I'. iBanoBa. — 2-e u3n. —CapartoB, ExaTepunOypr
:IIpodobpazoBanue,Ypanbckuii penepanbubiii yuusepeuret, 2019 —132 c. — ISBN
978-5-4488-0384-0, 978-5-7996- 2817-8. — TeKCT : 27eKTPOHHBIHN // DIEKTPOHHO-
ouommoreunas cuctema IPR BOOKS : [caiiT].
—URL:http://www.iprbookshop.ru/87901.html (mara o6pamenus: 04.02.2020). —
PexxuMm tocryma: st aBTOpU3UP. MOJIb30BATEIEH

3.bongwipeBa, O. M. Xumus: 3apaunuk qisa CIIO /O. U. boageipesa, O. I1.
Kymnapesa, I1. A.Ilonomapesa. — CapatoB: [IpodobpazoBanue,2020 — 140 ¢c. —
ISBN 978-5-4488-0595-0. — TeKCT:3NeKTPOHHBII//DNEKTPOHHO- OUOIMOTEUHAS
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