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IosicHUTENLHAA 3aNNCKA

[Iporpamma oOmieo6pa3zoBarenbHol yueoHoM qucturiauiel OY 112 Xummus
npelHa3HayeHa JJIsi U3yYeHHs] XMMUU B MPO(ECCHOHANBHBIX 00pa30BaTeNIbHbIX
opranmzarmsix CIIO, peanusyrommx o00pa3oBaTENbHYI0 HPOrpaMMy CpPEIHETO
o0mero o0pa3oBaHHA B TMpeAesiax OCBOCHHMS MPOTPaMMBbl  MOATOTOBKH
KBaJIM(UIIMPOBAHHBIX pabounx, cayxamux (ganee [ITIKPC) na 6a3e ocHOBHOTO
o0O1mero oOpa3oBaHwms.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOriero
oOpa3oBaHus, YTBEPKICHHOTO MpPHUKa30M MUHHUCTEPCTBA OOpa3oBaHUS | HAYKH
Poccuiickoit ¢peaepaunu ot 17 mas 2012r Ne 413 (c usmeHeHusiMu Ha 29 uIOHS
2017r), npenbaBIsIeMbIX K CTPYKTYpE, COJEPKAHMIO U PE3YJIbTaTaM OCBOCHHSI
yueoHoM aucturinael OY /1,12 Xumusi, B COOTBETCTBUU ¢ PekoMeHmanusaMu mo
OpraHu3alliy TMOJIY4YEHUs: CPEAHEro oOIero oopa3oBaHUs B Ipejesiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHAIBHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO  00miero o0Opa3oBaHHUs C yuetroM [IpumepHOil  OCHOBHOM
oOpa3oBaTeILHON IIPOTpaMMBbl CpeIHEro oO0Iero o0pa3oBaHMs, OJI0OPEHHOM
pemieHreM (eaepalbHOro0 y4eOHO-METOAMYECKOr0 OOBEIUHEHUs MO OO0IIeMy
oOpazoBaHuio (MpoTokoy ot 28 utons 2016 r. Ne 2/16-3).

Conepxanue nporpammbl OY /.12 Xumusi HaAmpapi€HO HA JOCTHUKCHHUE
CHEQYIOIINX LeJIei:

* (opMupoBaHue y OOy4alOIIMXCS YMEHHUSI OICHUBATh 3HAYMMOCTh
XUMHYECKOT0 3HAHUS JUIs1 KXKJIOTO YEJIOBEKa;

* (opmupoBaHue y 0Oy4aroONIMXCs IEJIOCTHOTO MPEJCTABICHUS O MUPE U
pOJII XMMHUU B CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHUHBI MHPA;
yMEHUSI OOBSICHATH OOBEKTHl W TMPOIECCHl OKPYKAIOIIEH J1eHCTBUTEIBHOCTH:
MIPUPOJHOM, COLMAIBHOW, KYJIbTYPHOM, TEXHUYECKOW CPEAbl, — HCIOJIb3YS I
ATOTO XMMUYECKUE 3HAHUS;

* pa3BUTHE Yy OOyYalIIMXCs YMEHUN pa3nudarh (QakTbl M OLICHKH,
CpaBHUBATh OLICHOYHBIC BBIBOIbI, BUJIETh UX CBS3b C KPUTEPUSIMHU OLICHOK U CBSI3h
KPpUTEPUEB C OINPEICICHHOW CHUCTEMOH IeHHOCTeW, (opmMymupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

* npuoOpeTeHue OO0ydJaroUMMUCS OIbITa Pa3HOOOpPA3HOM JeATEeNbHOCTH,
MO3HAHUSI W CaMOIIO3HAHUS;, KIIOYEBBIX HABBIKOB, HMMEIOLIMX YHHUBEPCAJIbHOE
3HAUEHUE ISl PA3IMYHBIX BHJIOB JIEATEIHHOCTH (HABBIKOB peIIECHUs MpoodiieM,
NPUHATUS  pPEIIeHWH, TOucKa, aHamu3a W o0paboTku  wHOOpMaIuwy,
KOMMYHUKATHBHBIX ~ HABBIKOB,  HAaBBIKOB  HM3MEPEHHH,  COTPYIHUYECTBA,
0e30macHOro 0OpaIleHUs C BEIECTBAMH B TIOBCETHEBHOW KU3HH).

B nporpammy BKJIIOYEHO CoAep)kaHHUE, HANpaBJIieHHOE Ha (opMHUpOBaHUE Y
CTYJICHTOB KOMIICTCHIIUH, HEOOXOIUMBIX NJis KadecTBeHHOro ocBoeHusi [ITTKPC
Ha 0aze OCHOBHOTO 00IIIer0 00pa3oBaHUsI.

B pabGoueit nporpamme yueoHoM aucummuinabl OY /112 XumMusi oTpakeHo
coJiepKaHKe y4eOHOTO MaTepuasa, MocjeI0BaTeIbHOCTh €r0 U3YYeHUs, TEMAaTUKa
MPaKTUYECKUX 3aHSATHUH, BUIBl CAMOCTOSITEILHBIX Pa00T, pacipeaesieHue YI4eOHbIX
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YacoB C YyYE€TOM CHenMu(UKH TMpOTpaMM CIEIUATUCTOB CPETHEro 3BEHa,
OCBanMBaeMOM CHEIUATbHOCTH.

[Ipu  peanuzanmu  coiepkaHus  001Ie0Opa3oBaTENbHON  y4eOHOM
auciuiinasl OY /.12 Xumusa B nipenenax ocBoeHus IIIIKPC mexnuueckozo
npoguna Ha 0a3ze OCHOBHOTO 00IIEro 0Opa3oBaHUS C TOJYYEHHEM CPEIHEro
oOmero oOpa3oBaHMs MakCMMallbHasg ydeOHas Harpy3ka oOOydaromierocs
cocraBiisieTr — 171 uacoe;

- 00s13aTeIbHON ayAUTOpPHOW ydeOHOW Harpy3ku oOydaromierocs — 114 uacoe
(nexyuu u ypoxu- 106u., npakmuuecxue 3auamus- 8u),

B TOM 4HcCJie B (hOpMe MPaKTUIECKON MOJTOTOBKY -4 uaca;
-nudpepeHIpoBaHHbIN 3aueT- 2uaca
- BHEAYIUTOPHASI CAMOCTOSITEIbHAs paboTa CTYJAEeHTOB — 57 uacos.



Oo0mas xapakrepucTuka yueoHoi nucuumiannsl OY/1.12 Xumus

XuMHSI — 3TO HayKa O BEIIECTBaX, UX COCTAaBE U CTPOCHHH, CBOMCTBAX U
MpEeBpaIllCHUsIX, 3HAYCHUH XUMHUYECKUX BEIECTB, MAaTepUajoB U MPOIECCOB B
MPAKTHYECKOH JEeATeIbHOCTH YEeIOBEKA.

Conepxanue o0mieoOpasoBaTenbHOM  yueOHOM auciumuael  OY .12
XHMHUS HAaMPaBJICHO HA YCBOEHUE O0YUYAIOIUMUCS OCHOBHBIX TIOHATUH, 3aKOHOB U
TEOpUN XHMHH; OBJQJCHUE YMEHHUSIMH HaOMI0JaTh XHUMUYECKHUE SBIICHUS,
IPOBOJAUTh XUMHUYECKHA OSKCIEPUMEHT, MPOU3BOJUTH pacueThl HAa OCHOBE
XUMHYECKHUX (POpMYJT BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUM.

B npomecce wu3ydeHuss XUMUM @y  OOYyYalOIIMUXCS  Pa3BUBAIOTCA
MO03HABATENIbHbIE MHTEPEChl U MHTEIIEKTyalIbHbIE CIIOCOOHOCTH, TTOTPEOHOCTH B
CaMOCTOATENbHbIE MPUOOPETeHMUsS] 3HAHUW [0 XHMHM B COOTBETCTBUHM C
BO3HUKAIOIIMMHU  KU3HEHHBIMH  INpoOjeMamMH, BOCIHUTBHIBACTCS  OepexHOe
OTHOILIEHUSI K NPHUPOJE, MOHUMaHHUE 3/10pOBOTO 00pas3a >KU3HH, HEOOXOAUMOCTH
OpeIynpexIeHUs SBICHUI, HAHOCSIINX BpPEI 3J0POBBI0 U OKpYXKaIOLIEH cpeje.
OHM 0CBaMBalOT MPHUEMBI TPAMOTHOT0, O€30MaCHOTO UCHOJIb30BAHUS XUMUYECKUX
BEIIECTB W MAaTepHUajoB, MPUMEHSEMBIX B OBITY, CEIbCKOM XO3SIMICTBE M Ha
TIPOM3BOJICTBE.

[Ipu CTPYKTYpUpOBaHUM COJAEpkKaHUS 00IIe00pa3oBaTENbHON YUeOHOU
TUCIHMIUIMHBL 11 TPO(EeCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OPTaHU3AIINN,
peanu3yomux o0pa3oBaTEIbHYI0 MPOTrpaMMy CPEIHEro OoO0Iero oOpa3oBaHUs B
npenenax ocBoeHuss [IIIKPC ©a 0a3ze ocHOBHOro o0miero o0Opa3oBaHus,
yUUTHIBAJIaCh OOBEKTHBHAs pEaJbHOCTb — HEOOJBLIOW 00bEM YacoB,
OTITYILIEHHBIX Ha U3yYECHUE XUMHUU U CTPEMJIEHHE MAKCHMaJbHO COOTBETCTBOBATh
uaessM  pasBuBawomero odyudenus. Iloatromy  Teopernueckue  BOIPOCHI
MaKCHMaJbHO CMEIIEHbl K Hayajdy HW3Y4YeHUsS JUCHUIUIMHBL, C TEeM YTOOBI
nociueayouuil pakTUYecKuil MaTepuai paccMaTpUBAJICS HA OCHOBE H3YUYEHHBIX
TEOPHUH.

Peanuzanus NeAyKTMBHOIO MOAXOJa K M3YYEHHIO XHMHUHU CIIOCOOCTBYET
pPa3BUTHIO TAaKUX JIOTMUECKUX ONeEpaldii MBIIUICHUS, KaK aHaju3 M CHUHTE3,
0000IIeHNe W KOHKpPETH3allus, CpaBHEHHWE W AaHAJOTHs, CHUCTEeMaTH3alus u
KJaccuduKanus u Jip.

N3ydyenne xumuu B MPOoQPEeCcCHOHANBHBIX 00pa30BaTeNbHBIX OPraHU3alUsiX,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOTpaMMy CPEIHEro oO0Iero oOpa3oBaHUs B
npenenax ocBoeHus: IIIIKPC na 6a3e ocHOBHOro oOuiero o0pa3oBaHUs, UMEET
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduis mpodhecCuoHaATHLHOTO
oOpa3oBaHMs. DTO BBIpaKaeTcs B COACpPNKAHUM OOy4YEHHUs, KOJMYECTBE YacOB,
BBIICTIIEMBIX HA M3YYE€HHE OTAEIBHBIX TEM MPOrpaMMbl, ITyOMHE MX OCBOCHHMS
oOydaroluMucs, o00beMe U  XapakTepe NpPaKTUUEeCKUX 3aHATUH, BHIAX
BHEAYIUTOPHON CAaMOCTOSATEIHLHOM PaOOTHI CTYJICHTOB.

Crnenudpurka wu3ydyeHuss XUMHUM TpU  OBJaJ€HUM TmpodeccusMu U
CHEIMATFHOCTAMHA TEXHHYECKOTO TpOoQWiIsl OTpakeHa B KaXJAOW Teme pasaeia
«Conepxanue y4eOHOW AMCHMIUIMHBY B pyOpuke «lIpodunbubie u
npo(eCCHOHANBFHO 3HAYMMbBIE OJEMEHTHl  COACPKAHHUS». OTOT KOMIIOHEHT
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peanu3yeTrcss TpH WHAUBUAYAJIHLHOW CaMOCTOSTENIBbHON paboTe 00ydaromuxcs
(Hanucanuu pedepaToB, MOATOTOBKE COOOIIEHUH, 3alIUTE MTPOEKTOB), B IIpoliecce
y4eOHOM JESATENbHOCTA IO PYKOBOJACTBOM MpernoAaBaTesis  (BBITOIHECHUH
XUMHUYECKOTO JKCIEPUMEHTa — Ja0OPATOPHBIX OMBITOB M MPAKTUYECKUX padoT,
pelIeHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T. I1.).

B nmporecce u3ydeHHs] XUMUU TEOPETUYECKUE CBEJICHUS JOMOJHSIOTCS
JEMOHCTpPALUSIMH, JTAOOPATOPHBIMU OIBITAMU M MPAKTUYECKUMH 3aHSATHUSMHU.
3HAUYUTETBHOE MECTO OTBOJUTCA XHMHUYECKOMY JKcnepuMeHTy. OH OTKpBIBAaeT
BO3MOXKHOCTh ()OPMHUPOBATH Y 00YUAIOMIMXCS CIICIUATbHBIE TPEIMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMM, BBINOJHATH MPOCTHIE XUMUYECKUE OIBIThI, YYUTh
0e30MacHOMY UM DKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIECTBaMH,
MaTepuajgaMH U IpoleccaMu B ObITY U Ha MIPOU3BO/ICTBE.

Jlis opraHuM3aiii BHEAyJAUTOPHON CaMOCTOSATEIBHONW pabOThl CTYNIEHTOB,
OBJIQJICBAIOIINX CHEIHAIBHOCTSIMH TEXHUYECKOro Mpoduisi npoecCuoHaIbHOTO
oOpa3oBaHMsl, IPEICTABJICH NI€PEUYECHb HHANBUIYAIbHBIX ITPOEKTOB.

B mpouecce u3zydyeHus XuMuu BaxHO (HOpMHUpPOBATh HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOydaromuxcs. [loaToMy mpu opraHu3anuu CaMOCTOSTEIbHOU
paboThl HEOOXOAMMO aKIIEHTUPOBATh BHUMaHHE OOYy4alOUMXCSd Ha IIOUCKE
uHbopMalMu B CpeAcTBax Maccmenua, MHTepHere, yueOHOM M cHenuabHOM
JUTEpaType C COOTBETCTBYIOMIUM O(OPMIIEHHEM U MIPEJICTABICHUEM PE3YJIbTATOB.

Nzyuenune obmieodpazoBaTenbHol yueOHoM nucuumuinael OY .12 Xumus
3aBepIlaeTcs MOABEACHUEM HUTOroB B (opme nu(PepeHIIMpPOBAHHOIO 3a4eTa B
paMKax MPOMEKYTOUYHOW aTTecTalnu CTyAeHTOB B mporecce ocBoeHus I[IIIKPC c
MOJIY4YEHHEM CPEJIHET0 00111ero 00pa3oBaHus.

MecTo yueOHOM IMCUUILIUHBI B Y4eOHOM IJIaHe

VYyeonas nucuumimaa OY /.12 Xumus siBisercd y4eOHbIM MPEAMETOM I10
BBIOOpPY U3 oOs3aTenbHONW mpenMetrHoit obOmactu EctectBennbie Hayku OI'OC
cpeaHero ooiiero oopa3oBaHus.

VYuebnas muctmmmHa OVY].12 Xumusi wusydaercs B 001e00-
pazoBarensHOM IMKIe yueOHoro Ttuiana [ITIKPC, peamusyemoro Ha 06aze
OCHOBHOT'0 00111eT0 00pa30BaHUsl C TIOJYYSHHEM CPETHEro 00I1Iero 00pa3oBaHusI.

B yue6nsix manax IITKPC mecto yueoHoM quctiummmnasl OY .12 Xumust
— B cocTaBe 00IIe00pa3oBaTeNbHbIX YYE€OHBIX JOHUCLHMIUIMH 1O BBIOODY,
dbopmMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX ob0sacteit @I'OC cpennero oOIiero
oOpa3zoBanus, Juis cneruanbHocTeld CIIO TexHuueckoro npoguis.

Pe3yabTaThl 0OCBOCHHUSI y4eO0HOM IMCIMIIIMHBI

OcBoenne coaepxxkanus yueOHoW mucturumabl  OY/A.12  Xumus,
oOecrieuynBaeT JOCTIKCHUE CTYICHTAMH CIISAYIOIINX Pe3yabTAaTOB:

JIUYHOCHHBIX:

- YyBCTBO TOPAOCTH H YBWKCHUS K HCTOPHH U  JTOCTHKCHHSAM
OTCUECTBCHHONW XHMHYECKOW HAayKH, XUMHUYECKH TPAMOTHOE IIOBEJICHHE B



npo(hecCHOHANBHOM NEATEIbHOCTH U B OBITY MpPU OOpAIICHUH C XUMUYECKUMHU
BEI[ECTBAMHU, MaTepUATIAMH U MPOIIECCaMU;

- TOTOBHOCTbH K IMPOJIOJDKEHHUIO 00pa30BaHUs Y MOBBIIICHUS KBATU(UKAIIIH
B M30paHHON NpodecCuOHaTbHOM 1eATeTbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUN B ATOM;

- YMEHHUE HCIOIb30BaTh JOCTUKEHUS COBPEMEHHONW XMMUYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTMHA JUIsl TOBBIMIEHUSI COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHON TIPO(ECCHOHATBLHON AeSITEIbHOCTH;

MemanpeomemHbIX:

- HCIIOJIb30BAaHUE PAa3JIMYHbIX BHUIOB IMO3HABATEIbHON NEATEIBHOCTH H
OCHOBHBIX MHTEIJIEKTYyaJIbHBIX onepanuid (MOCTaHOBKU 3alaud, (HOpMyITUpPOBaHUS
TUIO0TE3, aHaliu3a W CUHTE3a, CpaBHEHMs, OOOOIEHHUs, CHUCTeMAaTHU3aluHy,
BBISIBJICHUS NPUYKUHHO-CJIEICTBEHHBIX CBsI3el, MOKUCKa aHaJIOr OB,
(GopMyNIMpOoBaHUs BBIBOJIOB) JI PELIEHUS IMOCTABJICHHOM 3aJaud, MPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HaHUS (HAOMIOAEHMS, HAYYHOIO DSKCIIEPUMEHTA) [JIst
U3YYEHHUS Pa3IMYHbIX CTOPOH XUMHMUYECKUX OOBEKTOB M IPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCS B MPOPECCUOHANBHOM cdepe;

- HCIOJIb30BaHUE PA3IMYHBIX HCTOYHHUKOB JUJISl MOJYYEHHUS XUMHUYECKON
uH(pOpMalMU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTHb I JTOCTHXKEHHS XOPOIIUX
pe3yapTaToB B npodeccuonanbHol chepe;

npeomemmuulx:

- cOopMHPOBAHHOCTh MPEJCTABICHUN O MECT€ XHUMHUU B COBPEMEHHOMU
HAay4YHOW KapTUHE MUpPA; MOHUMAaHUE POJIM XUMHUHU B (POPMUPOBAHUHU KPYro3opa u
(YHKIIMOHAJIBbHOW I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUs] TPAaKTUUECKUX 33/1a4;

- BIJIQJICHUE OCHOBONOJIAralOIMMU XMMHUYECKUMHU TMOHSTHAMH, TEOPHUSIMHU,
3aKOHAMM ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- BIJIaJICHUE OCHOBHBIMU METOJAMHU HAy4YHOI'O MO3HAHUS, UCIIOJIb3YyEMbIMU B
XUMUHU: HaOIOICHUEM, OINHMCAHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBACHATH PE3YIbTAThl MPOBEAECHHBIX ONBITOB U JENIaTh BBIBOJIbI;
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHSATh METOAbl [O3HAHWS TMPU PELICHUU
MPaKTUYECKUX 3a]1ay;

- c(OPMUPOBAHHOCTH YMEHHUS JaBaThb KOJMYECTBEHHbIE OLIEHKH U
MIPOU3BOIUTH PACUETHI 10 XUMHUUECKUM (HOpMYyJIaM U YpaBHEHUSM;

- BJAJICHUE TpaBWJIAMU TEXHUKU O€30MaCHOCTU TMpPHU HCIOJIb30BAHUU
XUMHUYECKUX BEUIECTB;

- copMHPOBAHHOCT,  COOCTBEHHON IO3UIMA IO  OTHOIICHHUIO K
XUMUYECKON MHPOPMAIINH, TOTYyYaeMON U3 Pa3HbIX HCTOYHHUKOB.

JUYHOCHHBIX PE3VIbMAmo8 pPeaiu3ayuu npocpammsl 60CHUMAHUA C YUEHIOM
0cobennocmeit npogeccuu/cneyuantbHocCmu:

- JIP 7. 0co3HaIOMNM MPUOPUTETHYIO LIEHHOCTD JIMYHOCTH YEJIOBEKA; YBAKAIOIIUN
COOCTBEHHYIO M UYXKYIO0 YHUKQJIBHOCTh B PA3JIMYHBIX CUTYaIIHIX, BO BCeX (opmax
Y BUJIaX JEATEIIbHOCTH;



- JIP 10. 3a00TAmuiicss 0 3aluTe OKpY’Kaolel cpeapl, COOCTBEHHON U 4y»KOi
0€30MacHOCTH, B TOM YHuciie U(PPOBOIA;

- JIP 13 ocymecTBIsIOMMUN MOUCK, aHaJIU3 M HHTEPIPETAlNI0 HMH(OpMaluHy,
HEOOXOMMOM I BBIIOJHEHUS 33434 NpOo(eCCUOHATIBbHON AESITEIbHOCTH



TEMATHYECKHUH IVIAH Y COJEP)KAHUE YYEBHOM
JUCHUILINHBI OY1.12 XUMUS

Buj yueOHoii padoThl

KoauuecTBO 4acoB

AyIUTOpPHBbIE 3aAHATHS.
Conep:xanue o0yueHust

COLMAJILHO-I)KOHOMMYECKH I TPopuJIb
npodeccuoHaILHOr0 00pa3oBaHMs

Pacnpenesienne yueOHoi HATPY3KH

B Tom
yucie B
dopme
npaktuue | Camocrosite
CKOH JIbHAs
Makcum | moaroroB | BHeayaurTop | OO0si3aTesibHa
aJibHasi KH Hasl sl ayINTOPHAasi

Beenenue 2 2
Pazgen I O0mast 1 HeopraHuveckas 101 29 79
XUMHS
Temal.1 OcHOBHbBIC IOHATHUSA U 8 2 6
3aKOHBI XUMUHU
Temal.2 [lepuoguyeckuii 3aK0H U
Ilepuonnueckas cucrema

12 4 8
XUMHUYECKHX 351eMeHTOoB J]. 1.
MeHieneeBa u CTpOEHUE aToMa
Temal.3 CrpoeHue BemiecTra 14 4 10
Tema 1.4. Bona. PactBopsl. 12 4 8
DIIEKTPOTUTHYECKAs] JUCCOLMALIHS
Temal.5. Knaccuduxarus
HEOPraHWYECKUX COCIMHEHUMN U UX 17 ) 12
CBOMCTBA
Tema 1.6. Xumuueckue peakuu 19 S) 14
Tema 1.7. MeTaiisl 1 HEMETAIIIBI 19 4 5 14
Pasnen I Opranuyeckasi Xumus 66 28 38
Tema 2.1. OCHOBHBIE OHATHUSA
OpraHMYECKON XUMUU U TEOPUS 12 4 8
CTPOEHHUSI OPTAHMYECKUX COCAMHEHUN
Tema2.2. YrineBogopoabl U UX 29 12 10
MPUPOIHBIE HCTOUHUKH
Tema 2.3. Kucnopoacoaepxaiiye 14 4 10
OpraHUYECKHEe COCTUHEHUS
Tema 2.4. AzoTconepxaniue
OpraHUYECKHUE COCAMHEHUS.
ITonumepsr 18 8 10
Ilpaxmuueckoe 3ansamue No§
Pemenue skcriepuMeHTATBHBIX 33024
10 OPraHUYEeCKOU XHUMHH
IIpomMe:kyTOYHAs aTTEeCTALUSA:
JnddepenunpoBaHHblii 3a4eT 2 2
Bcero 171 2 57 114
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COJIEP)KAHUE YUYEBHOM JIJUCHUILJINHBI

BBenenue
Hayuynble MeTOABI TMO3HAHMS BEIIECTB M XUMHUYECKHX SIBICHUN. Poib
DKCIIEPUMEHTA U TEOPUU B XUMHUHU. MOIEIMPOBAHME XWMHUYECKUX IPOLECCOB.
3HayeHue XuMUU Tpu ocBoeHuu mpodeccuit CIIO TexHmyeckoro mnpoduis
npodeCCHOHAIBHOTO 00pa30BaHUsI.

1. O0mast ¥ HeOpraHuv4ecKas XuMHUs

1.1. OcnosHble nouamus u 3aKOHbL XUMUU

OcHoBHbBIE OHATHS XUMHMH. BemectBo. Atom. Monekyna. XUMHAYECKUAN
aneMeHT. Aimotponus. IIpocTeie W cloxHbIe BemecTBa. KadyeCcTBEHHBIN W
KOJIMYECTBEHHBIN  COCTaB  BEMIECTB. XUMHUUYECKHE 3HAKKU U (POPMYJIBI.
OTHOCHUTENbHBIC aTOMHAsI U MOJIEKYJIIpHas Macchl. Komn4yecTBo BellecTRa.

OcHoBHbBIE 3aKOHBI XMMHH. CTexuoMeTpus. 3aKOH COXPAaHECHHUS MAaCChI
BEILIECTB. 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOU CTPYKTYPHI.
3akoH ABOrajapo W CIEACTBUS U3 HEro. [IoHSATME MPOUEHTHOTO COOTHOUIEHHUS
coAep KaHUs APAroliCHHBIX METAJJIOB B CILJIaBax.

Pemenne  pacuerHbIx  3agad. HaxoxneHnue  OTHOCHUTEIbHOM
MOJICKYJISIPHON MAaccChl, ONPEICICHUE MAaCCOBOM JI0JM XMMHUYECKHUX DJIEMEHTOB B
CJIO’KHOM BEIIECTBE.

Jemoncmpayuu

Mopenn aTOMOB XMMHUYECKUX AJIEMEHTOB.

Mopenu MOJEKyd MPOCTHIX M CIOKHBIX BEIHISCTB (IIapOCTEPKHEBBIC H
Crroapta— bpurineoa).

Kosnekiusi mpocThIX W CIHOXKHBIX BemiecTB. HekoTopeie BeliecTBa
KoJinuecTBOM 1 Mousib. Mosenb MosisipHOro o0bema razoB. Asutorponust pocdopa,
KHCJIOpOJa, OJI0BA.

Ilpogpunvnvie u npogheccuonanvno 3nauumvle 31eEMEHmMbl COOEPHCAHUAL.
AnnotponHble MoAguduUKauu yriepoaa (anMas, rpadur), kuciaopoaa (KUCIOpPO,
030H), oyioBa (cepoe W Oenoe 0j0BO). IloHATHE O XMMHUYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.

CamocrosiTeabHas padora Ne 1

CocraBneHue KOHCIIEKTa II0 TeMe: «AJIOTPOIHBIE MOau(UKAIIN
yriiepoaa U uX MPUMEHEHUE».

1.2. Ilepuooduueckuti 3axkon u Ilepuoduueckas cucmema XumMuueckux
anemenmos /[. U. Menoeneesa u cmpoenue amoma

IHepuoanuecknii 3akon J[.M.Menneneea. Otkpoitue [[.M1.MenaeneeBpim
[lepuonuueckoro  3akoHa. Ilepumoamnueckuii  3akoH B (HOPMYJIHUPOBKE
JI..MeHnpeneena.
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[lepuonuueckass TabnMIla XUMHUYECKHUX JJIEMEHTOB — TpaduvecKoe
OTOOpaKeHUE MepUoANYEcKoro 3akoHa. CTpPyKTypa NEpPUOIUYECKON TaOJMIIbL:
nepuobl (Masible U OOJIBIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuoanyeckuii 3axkon JI.M.MenageneeBa. Atom —
CIIOXHasi 4YacTtula. Sapo (MpOTOHBI M HEUTPOHBI) M AIIEKTPOHHAs 000J0YKa.
[lnanerapnas Moxaens atoma 3. Pesepdopna. KsanroBas monmens H. bopa.
[IpoToHHO-HEWTpOHHAsT Teopus. M3orombl. PaavoakTUBHOCTE U SIAEPHBIC
peaKiuu.

Iepuoanueckas cucrema xumuueckux djiemMeHToB /.M. MenjaesieeBa B
CBeTe TeOpUH 0 cTpoeHun atoma. CTPOCHHE AJICKTPOHHBIX O0OJOYEK aTOMOB
AJIEMEHTOB MaibIX TeprofoB. OCOOCHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0YEK
aTOMOB DJIEMEHTOB OOJIBIITUX MEPHOOB (IIEPEXOTHBIX dJIeMEeHTOB). [loHsTHE 00
opoutaisix. S-, p- d- u f-opOuranu. IaeKTpOHHBIE KOHPUTYpAIIIH ATOMOB XH-
MHUYECKHUX 3JIEMEHTOB.

3navenne Ilepmoamueckoro 3axkoHa u Ilepuoguveckoil cHUCTEMbI
xumuuyeckux 3JemMeHToB JI. W. MeHngeneeBa st pa3sBUTHH HAYKH.
CoBpemeHHas dbopMynrpoBKa [lepuoguueckoro 3aKOHA. 3HaueHue
[Tepuoguueckoro 3akoHa u [lepronyueckoil CuCTEMbl XUMHYECKUX 3J1€MEHTOB [1.
W. MeHnneneeBa aJisl pa3BUTHS HAYKW U IOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu

Paznmuunbie ¢popmbl [lepuoanueckoid cucTeMbl XUMUYECKHUX 31€MEHTOB /l.
N. Menneneesa.

JuHamudeckue TaOauIbl i1 MoAeaupoBaHust [lepuoandeckoit CUCTEMBL.
DIIeKTpU3aLus TEN U UX B3aUMOJAEUCTBUE. JladopamopHbiil onvim

MopenupoBanue mnoctpoeHust lleproguueckoil TaOMUIBI XUMHYECKUX
AJIEMEHTOB.

Ilpogunvnvie u npogheccuonanvno 3nauumvle 31eEMEHmMbl COOEPHCAHUA.
PannoaktuBHOCTh. McCronb30BaHUE pPaJuOaKTHUBHBIX M30TOMOB B TEXHUYECKHUX
uensix. PEHTTeHOBCKOE M3IIyYEHUE U €r0 HCIOJIb30BAHUE B TEXHUKE U MEIULIUHE.
MopenupoBaHue Kak METO]] TPOTHO3UPOBAHUS CUTYallMH HAa MPOU3BOJCTBE.

CamocrosiTeibHas padora Ne2

Co3nanue mnpe3eHTannu Ha TeMmy «PaanoOakTUBHOCTH». PeHTreHoBckoe
W3JIyYEHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U METULIUHE.

1.3. Cmpoenue sewgecmea

HonHasi M KOBaJIeHTHAsi XUMH4YeCKHe CBsA3U. MloHHAss XuMHU4YecKast CBS3b.
Knaccudukanys HOHOB: MO cOCTaBy, 3HaKy 3apsga. KaTHOHBI W aHHMOHBI.
[Iporecchl BOCCTaHOBJICHUS W OKUCIICHHS. VIOHHBIC KPUCTAIUNIMYSCKUE PEIICTKH:
CBOWCTBA BemeCTB ®  npuMepbl. KoBajgeHTHas  XWMHYECKas  CBS3b.
DNEKTPOOTPUIIATENIPHOCT. KOBaJeHTHBIC TOJNSpHAs W HEMOJsSpHas CBS3b.
Mexanusm o0pa3oBaHusS KOBAJCHTHOW CBs3M (OOMEHHBIH U JIOHOPHO-
aKIENTOPHBINA). MOJNEKYJIIpHbIE W AaTOMHBIE KPHUCTAIMYECKUE PEIICTKU:
CBOICTBA BEIIECTB U IPUMEPHI.

Meraninuyeckas XuMu4deckasi cBsi3b. MeTauinyeckasi KpuCTauTndecKas
peIlIeTKa U MeTaUTNYeCKast XUMUYECKast CBsI3b. DU3HUECKUE CBOMCTBA METAJIIOB.
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ArperatHoe cocTosiHHe BemecTBa. BogopoaHasi XMMH4YecKas CBS3b.
TBepaoe, xuAKOe M razoodpasHoe cocTosiHusl BemecT. [lepexon BemiecTBa U3
OJIHOTO arperaTHOro COCTOSIHUA B Apyroe. BomopoaHas cBs3b.

Yucrtblie BemecTBa U cMecH. [loHaTre o cmecu BellecTB. [ OMOreHHbIE U
rereporerHble cMecu. CocTaB cMecel: 00beMHasi U MaccoBasi JOJM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIsI IPUMECEHN.

JducnepcHbie cucrembl. [loHsThe o aucnepcHou cucreme. JlucnepcHas
daza u gucnepcuonHas cpena. Knaccuduxamus nucnepcHsix cucreM. [lonstae o
KOJUIOUJHBIX CUCTEMAX.

Hemoncmpayuu

Mopnenb KpUCTaUIMYECKON PEMIETKH XJIOpUIa HATPHS.

OO6pa3upl MUHEPAJIOB C MOHHOW KPUCTAJUIMYECKON PEHIETKOW: KaJIbIIUTA,
ranuta. MoJienn KpUCcTaJuIMYeCKUX PELIETOK «CyXOro Jibjia» (Wi Hojaa), aiMasa,
rpaduTa (MU KBapua).

[Tpubopsl Ha KUAKUX KPUCTAILIIAX.

OOpasupl pa3IUYHbIX JUCIEPCHBIX CHCTEM: HMYJbCHH, CyCIEH3U,
a’pososeit, reneit u 3omeit. Koarymsiusa. Cunepesuc. Dddext Tunmans.

Jlabopamopnvie onvimaol

[TpuroroBnenue cycneH3uu kapOoHarta Kanbliusg B Boje. llomyueHue
OMYJBCHH MOTOPHOrO Macna. (O3HaKOMJIEHHME CO CBOMCTBAaMHU JMCIEPCHBIX
CUCTEM.

Ilpogpunvnvie u npogheccuonanvrno 3HauUMBbLe INEMEHMBL COOEPHCAHUS.
[lonspHOCTH CBSI3M W MOJSAPHOCTH MOJEKydbl. KonneHcanms. TekydecTs.
Bosronka. Kpucrammuzamus. CyOnumanuss u  Jgecyonumanus. AHOMaJIUU
¢u3nueckux cBOMCTB BOJbI. JKUAKue KpucTamibl. MUHEpanbl U TOPHBIE TOPOJIbI
KaK MPUPOIHBIE CMECU. DMYJIbCUM U CYCTIEH3UH. 30J11 (B TOM YHCIIE a3pO30JIu) U
renu. Koarynsiuus. Cunepesuc.

CamocrosiTtenbHass padora Ne3
[TogroroBka moknagoB 1o TemaM: «Bo3ronka W KpucCTauIA3aLus,
«KonaeHncauus»

1.4. Booa. Pacmeopul. Dnexmpoiumudeckas Ouccoyuayus

PacrBopnsl. PacrBopenue. PactBopuMocTs BeniecTB. HaceleHHnsle,
HEHACBIIIEHHbIC, IEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B,
YKUJIKOCTEN M TBEPABIX BEIIECTB OT PAa3IMUHBIX (DAKTOPOB.

MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA.

DJIEKTPOJUTHYECKAS JUCCOUMANHUA. IJEKTPOJUTHI U HEIIEKTPOUTHI.
DJIEKTPOIUTUYECKAS JUCCOLMAIMS. MexaHu3MBbI BJIEKTPOJIUTUYECKON
JHUCCOLMAIMM I BEIIECTB C Pa3JIMYHBIMM THUIAMH XHUMHWYECKOM CBA3U.
['mapatupoBaHHbIC U HETHAPATHUPOBAHHBIE NOHBI.

Teopusi  3jekTpojuTu4deckol  auccoumanuu. CTeneHb  3JeK-
TPOJIMTHYECKON auccormanuu. CribHbIE W cia0ble 3JIEKTpONUTh. OCHOBHBIC
MOJIOKEHUSI TEOPUHU BJICKTPOJIUTHYECKONU JHUCCONMAu. KUCaoThl, OCHOBaHUS U
COJIY KaK 3JICKTPOJIUTHI.
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Kecrkocts Boabl. Cnoco0bl ycTpaHeHHMs :KecTKOCTH. [loHsATua o
KECTKOM M MATKON Boje. BpeMeHHast 1 mOCTOsSIHHAs KECTKOCTh BOAbl. CrIocOObI
YCTPAHEHHsI >KECTKOCTH B BOJI€: TEPMHUYECKUU CHOCOO, METOJ| peareHTHOTro
YMSITUEHHS BOJIbI, CIIOCOO KATHOHUPOBAHMUS.

Jemoncmpayuu

PacTBOpHMOCTH BELIECTB B BOAE.

CobOupanue razoB METOJOM BBITECHEHHUS BO/JIbI.

PactBOpenue B BOJie CEpHOM KHUCIIOTHI U COJIEM AMMOHMUS.

OO6pa3ipbl KpUCTALTOTHAPATOB.

N3rotoBneHne THIICOBOM MOBS3KH.

HcnbiTanue pacTBOPOB 3JIEKTPOJMTOB M HE3JIEKTPOJIUTOB HA MPEAMET
JUCCOLMAIMU. 3aBUCUMOCTh  CTENEHU  AJIEKTPOJIUTHYECKOM  JIHCCOLMALINU
YKCYCHOM KUCJIOTBI OT pa30aBiIeHUs pacTBOpA.

JIBrKEHUE OKpAllIeHHBIX MOHOB B JJEKTPUYECKOM noiie. IIpurorosnenue
YKECTKOU BOJBI U YCTPAHEHUE €€ KECTKOCTU. IOHUTEI.

OOpa31bl MUHEpAJIbHBIX BOJ Pa3IMYHOTIO HA3HAUYEHUS.

Ilpakmuueckoe 3anamue Nol

CocraBneHue CXeM JJIEKTPOJUTUYECKON IUCCOLMALMU COJIEH, KHUCIIOT,
OCHOBAHUMU

IIpogunvnvie u npogheccuonanvro 3nauumsle 3J1eMeHMbL COOEPHCAHUA.

PactBopenue kak pusnko-xumuyeckuid npouecc. Temnosbie 3hPexTsl npu
pactBopenun. Kpucramioruapatel. PemeHune 3amad Ha MacCOBYIO  JOJIO
pacTBOpEeHHOro BenlecTBa. [I[puMeHeHne Boibl B TEXHUUECKUX LEesaX. JKeCcTKOCTh
BOJbI U CITOCOOBI €€ ycTpaHeHUsl. MUHepallbHbIE BOJBI.

Camocrostenbnas padoraNed. [Togroroska pedepara no teme: «Boaa kak
peareHT U cpeaa il XHMHYECKOTO MPOLECCa

1.5. Knaccugurayus Heopeanuueckux coeOUHeHUll U Ux c8olUcmada

Kuciaorsl U ux cBoiicTBa. KUCIOTHI KaKk 3JIEKTPOJIUTHI, MX KJIACCU(PUKALIUS
[0 Pa3IMYHbIM IpPHU3HAKAM. XHMUYECKHE CBOWCTBA KHUCIOT B CBETE TEOPUH
DIEKTPOIUTUIYECKOU JACCOLMALINH. Ocobennoctu B3aUMOJECHUCTBUSA
KOHIIGHTPUPOBAHHOW CEPHOM W a30THOM KHCIOT C MeTajiaMu. OCHOBHBIE
CIOCOOBI TTOTYYEHUS KUCIIOTHI.

OcHoBanusi u wux cBoiictBa. OCHOBAaHUSA KaK JJICKTPOJMUTHI, HX
KJ1accuuKalus Mo pa3auyHbIM NMpU3HAKaM. XUMHUYECKUE CBOMCTBAa OCHOBAHUM B
CBETE TEOPUH IJIEKTPOIUTHUECKON qucconanuu. Pa3noxkeHne HepacTBOPUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CITIOCOOBI MTOJTYYEHUsI OCHOBaHUH.

Couam n ux cpoiicrBa. Conu Kak 35eKTpoauThl. Conu CpenHUE, KUCIbIE U
OCHOBHbIE. XMMHUUYECKHE CBOMCTBA COJIEM B CBETE TEOPUHU IJIEKTPOJIUTHUUECKOU
nuccoruari. CriocoObl MOTyYEHUs COJICH.

I'uapoau3s coneit. Conn, o6pa3oBaHHbIE CUILHBIM OCHOBAHHEM U CIIA0OM
KuciIoTOW. BomoponmHeii  mokasarens. I'mppomm3 no  aHumoHy.  Coun,
oOpa3oBaHHbIE CJa0BIM OCHOBAaHHEM M CHJIBHOM KHCIOTOH. I'maponus 1o
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karnony. Comnu, 0Opa3oBaHHBIE CI1a0BIM OCHOBaHHMEM U ciaboi kuciaoror. Coinu,
00pa30BaHHbIE CUJILHBIM OCHOBAaHUEM U CHIJIBHOW KHCIIOTOM.

Oxcuabl m ux cBoiictBa. ConeoOpasyiolue U HecosieoOpasyroliye
okcuabl. OCHOBHbIE, aM(pOTEpHbIE W KHUCJIOTHBIE OKCHABL. 3aBUCUMOCTh
XapakTepa OKCHAAa OT CTENEHU OKUCIEHUS OOpasylollero €ero Meraja.
XHUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCcuaos.

I'eHeTH4eckasi CBSI3b MEKAY KJIACCAMHU HEOPraHUYECKUX COCIMHEHHIA.
['eneTnyeckass CBs3b, TEHETHYECKMU psAd. ['eHeTmyeckunl psag meTawa.
['eneTnueckuil psig HEMETaILIA.

Hemoncmpayuu

B3auMmopenicTBrue a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHCIOT C
metaiamu. ['openne ¢ochopa M pacTBOpeHHE MPOAYKTa TOPEHHUS B BOJE.
[Tonyyenne u cBoiicTBa aM@oTepHOro ruapokcuaa. HeoOpaTumblil THIpOIU3
Kapoua kaiabius. OOpaTUMBbIl TUAPOIIN3 COJIEN PA3IUYHOTO TUIIA.

Ilpakmuueckoe 3anamue No2

CocraBiieHne ypaBHEHUH peaklUidl MOHHOIO OOMEHa HEOPraHWYEeCKUX U
OpraHU4ECKUX COECUHEHUN

Jlabopamopnvie onvimaol

HcnpiTanue  pacTBOPOB  KHUCIOT — HMHJIMKaTOpaMH. BsaumonencTBue
METaJUIOB C KHUCJIOTaMH. B3aummoneicTBHE KHCIOT € OKCHUAAMH METAJIJIOB.
B3auMopencTBrEe KUCIOT ¢ OCHOBaHMSIMH. B3anMoOAEHCTBUE KHUCIOT C COJISIMM.
HcnblTanne pacTBOPOB IIEIOYEN MHIAMKATOpamu. B3ammonencTBue mienodyen c
consiMu. Pa3znokeHne HepacTBOPUMBIX OCHOBaHWM. B3anMonencTBue cosei c
MeTtajuiamu. BzauMmogeiicTBue coned  apyr ¢ apyroM. [maponus  conei
pPa3IMYHOrO THIIA.

Ilpogpunvnvie u npogheccuonanvrno 3HauUMbLe INEMEHMBL COOEPIHCAHUS.
[IpaBuna pazbaBneHusi CepHON KHUCIOTHL. Vcmonb3oBaHWE CEpPHOM KHUCIOTHI B
IPOMBINUICHHOCTU. EJKME IIeno4r, MX HUCIHOJIb30BAHUE B IMPOMBILIJIEHHOCTH.
['ameHass W HerameHas W3BECTb, UX NPHUMEHEHHE B CTPOMTENbCTBE. ['HMIcC u
asnedacTp, TUTICOBaHUE.

[Tonstue o pH pactBopa. Kuciortnas, menoyHas, HEWTpalibHas cpena
pPacTBOPOB.

CamocrositeabHaa padora NeS [loaroroBka mnpe3eHTaMi IO TEeMam:
«Enkue mienodu, MX MCHOJb30BAHME B TMPOMBINIIEHHOCTH», «MuUHEpalbHbIe
KHCJIOTBl U HUX NpUMEHEHHE B ObITy», «Conmy», «llouemy mosje3Ho 3HaTh Hpo
pH?»

1.6. Xumuueckue peaxyuu

Kunaccupuxkanuss xuMuveckux peakuu. Peakumm coennHeHus,
paznoxeHus, 3aMmeuieHus, ooMeHna. Karamutuueckue peakiuu. OOpaTumble U
HeoOpaTuMble  peakuuud. ['OMOTreHHble U TETepOT€HHBIE  PEAKIIUH.
DK30TEepMHUYECKHUE U IHAOTEPMUIECKUE peakiuu. TermoBoi 3PPeKT XUMUIECKUX
peakuuii. TepmoxuMHuueckre ypaBHEHUS.

OKucANTEJBbHO-BOCCTAHOBUTE/IbHbIe Ppeakuuu. CTerneHb OKHUCIEHUS.
Oxucaurens M BOCCTaHOBJIEHHE. BoccraHoBUTeNb U OKHUCIEHHE. Merton
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AJMIEKTPOHHOTO  OajlaHca JUIsi  COCTaBJIEHWS  ypaBHEHUH  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

DJIEKTPOJIN3. DJEKTPOJIU3  PACIUIABOB  JJIEKTPOJIUTOB.  DIEKTPOJIU3
pacTBOPOB AJIEKTPOIUTOB.

Ckopocts xumMuYecKHX peakuuil. [IoHSATHE O CKOPOCTH XMMHUYECKUX
peakuuid. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKHUX PEAKIUHA OT pa3JIMYHbIX
(bakTOpOB: MPUPOJBI PEATUPYIOMIUX BEIIECTB, UX KOHIIEHTPAIIUH, TEMIEPATYPHI,
MTOBEPXHOCTHU CONMMPUKOCHOBEHUS U UCITOJIb30BAHUS KATAIU3aTOPOB.

Oo0paTumocTh XHMHU4YECKHUX peaknuil. OOpatumbie U HeoOpaTHMbIE
peakiuu. XMMHYECKOE PABHOBECHE U CIIOCOOBI €0 CMEIICHUSI.

Xumuyeckoe paBHoBecue. CMEIIEHUE XHUMHYECKOTO PaBHOBECHS.
[Ipuanmn Jle [latense.

Hemoncmpayuu

[Tpumepsl HEOOPATUMBIX peaKIui, UAYIIUX C 00pa30BaHUWEM OCajKa, rasa
WM BOJBL. 3aBHCUMOCTbh CKOPOCTH PEAKIUU OT MPUPOABbl pPEarnpyromnx
BEIIECTB. B3anMonenucTBue pacTBOPOB CEPHOM KHUCJIOTBI C pacTBOpaMU
THOCYNb(aTa HATpUsi PA3TUYHONM KOHIEHTpAIMM U TeMIiiepaTypbl. Mojenb
KUIBALLETO CIIOS.

3aBUCUMOCTh  CKOPOCTHM  XMMHMYECKOM pEaKUUU OT MPUCYTCTBUS
KaTajau3aTopa Ha IPUMEPE PAa3JIOKEHUs IEPOKCHAA BOIOPOJA C IIOMOIIBIO
JAOKCHJIa MapraHna ¢ Karamasel. Mogenes  anekrtponuszepa. Mopenb
AJEKTPOJU3HOM BAaHHBI JUISl MOJIYYEHHS AMFOMHUHUA. MOJEIb KOJIOHHBI CHHTE3a
aMMUaKa.

Ilpakmuueckoe 3anamue Ne3

VY CTaHOBIICHHE TEHETUYECKOW CBSI3M MEXKY KIIACCAMH HEOPTaHWYECKHUX
COCIMHEHNH.

Jlabopamopnvie onvimaol

Peakuus 3amemieHuss MeOu KeEIe30M B PACTBOPE MEIHOIO Kymnopoca.
Peakiuu, naymiye ¢ o0pa3oBaHUEM OCajiKa, ra3a Uiv BObI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBUS COJSIHOW KHUCIJIOTHI C METaJUIaMU
OT UX IPUPOJIBL.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICUCTBUS LIMHKA C COJISTHOM KHUCIIOTOM OT €€
KOHIICHTPALIUU.

3aBUCUMOCTh CKOpOCTH B3aumojierictBusi okcuga menu (II) ¢ cepHoit
KMCJIOTOM OT TEMIIEPATYPHI.

Ilpogpunvnvie u npogheccuonanvrno 3HauUMble INEMEHMBL COOEPIHCAHUS.
[TonsiTue 00 »3iekTposu3e. DIEKTPOJU3 PACIUIaBOB. DIJIEKTPOJIHM3 PACTBOPOB.
DJIEKTPOJIUTUYECKOE TMOJydYeHHEe antoMuHus. IIpakTuueckoe NpUMEHEHHE
anekTpoau3a. ['anbBanomnactuka. ["anbBaHocterusi. PaduHMpoBaHME IBETHBIX
METaJIOB.

Karaimu3. ['oMOreHHbIE W TeTEepOreHHbIC KaTaiu3aTophl. I[IpomMoTOpHI.
Karanutuaeckue siapl. UHTHOUTOPBI.

[Ipon3BOACTBO aMMHUAKA: ChIPhE, allnapaTypa, Hay4YHbIE TPUHIIUIIBIL.

CamocrositeibHaa padoraNe6. CocTaBieHHE KOHCIEKTa IO TEME:
«l"apBaHOIIACTHKAY»
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1.7. Memannvl u Hememanvl

Metasibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U KpHUCTAILIOB. DuU3MUECKUe
cBoiicTBa MeTtaiioB. Kilaccudukanus MeTayuioB MO Pa3jiudyHbIM MPU3HAKAM.
[IpenMyIecTBO BJIOKEHHUS JIEHEKHBIX CPEIACTB B JIPArOLIEHHBIE METAJUIBI U HX
CILIaBBI.

XuMHYeCKHe  CBOMCTBA  META/LUIOB.  DJIEKTPOXUMUYECKHUN  pAl
HaIpsHKEHUM METauioB. MeTamiorepMus.

Koppo3us MeraioB. CiocoObl 3alIUTEI OT KOPPO3HH.

OO0mue cnocodbl mojydyeHuss MeTalIoB. [loHsATHe O MeTamTyprumu.
[TupomeTaimyprusi, THAPOMETAIUIYPIUs U 3NEKTpoMeTaAILTyprusi. CIuiaBbl YEpHBIE
v 1BeTHbIE. ['anpBaHoIUIacTHKA. PadyHUpOBaHME BETHBIX METAJIJIOB.

Hemeraniabl. OcoOeHHOCTH cTpoeHHsl aTroMoB. HemeTtamiel — mpocThle
BEILECTBA. 3ABUCUMOCTh CBOMCTB IaJIOT€HOB OT MX MOJIOKEHHSI B IEPUOANYECKON
cuctemMe. OKHCIUTENbHBIE W BOCCTAaHOBUTEIBHBIE CBOWCTBA HEMETAIJIOB B
3aBUCUMOCTH OT UX IIOJIOKEHHUS B Py dJIEKTPOOTPULATEIBHOCTH.

IIpousBoacTBO cepHOi KMCJI0THI. CHIIMKAaTHAS IPOMBIIUIEHHOCTb.

Jemoncmpayuu

Kosteknust MeTamios.

B3auMoaeiicTBuE METAINIOB ¢ HEMETAJUIAMU (JKeJe3a, IMHKA U AJIFOMUHUSA C
Cepoi, ATIOMUHHUS C HOIOM, CypbMbI C XJIOpOM, TOPEHHE >Kejie3a B XJIOpE).
['openne meTamioB. ATFOMUHOTEPMUS.

Konnekuuss HemeramioB. ['openune HemeramioB (cepwl, (ochopa, yris).
BolTecHeHHEe MeHee aKTHUBHBIX TallOT€HOB U3 pPACTBOPOB HX cojell Ooiee
aAKTUBHBIMHU raJOreHaMHu.

Moenbs TpOMBIIUIEHHONM YCTAHOBKH JIJIs MPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mopnens meun ans oOxkura m3BecTHska. Koimekuuu TpoayKIUN CHIMKATHOU
MPOMBITIUIEHHOCTH (cTekia, (apdopa, ¢asHca, 1IEMEHTa Pa3IWYHBIX MapOK U
ap.).

Jlabopamopnvie onvimaol

3akaJika ¥ OTIYyCK CTajHu.

O3HaKOMJIEHHE CO CTPYKTypaMu ceporo u 6enoro uyryHa. Pacno3sHaBaHue
pYXI XKenesa.

Ilpakmuueckoe 3anamue Ned

«/3yuyeHue CBOWCTB allOMUHMSI W €ro coeauHeHui» (B d¢opme
NMPAKTHYECKOI MOJAT0OTOBKH)

Ilpakmuueckoe 3anamue No5

«M3y4yeHne CBOMCTB kKeje3a U ero CoOeAnHEeHU» (B ¢popMe NpakTH4ecKoil
MOATOTOBKH)

Ilpoghunvnvie u npogpeccuonanvno 3Hayumvle 3j1€MEHMbL COOEPHCAHUA.
Koppo3uss wmeTamioB: XuMHYecKass M DJIECKTPOXMMHYECKas. 3aBUCHUMOCTH
CKOPOCTH KOPpO3MHM OT YCJIOBHM OKpykawmei cpeasl. Knaccuduxarus

17



KOPPO3HWH METAJIJIOB MO Pa3INYHbIM Tpu3HakaMm. CIiocoOBI 3aIUThHl METAUIOB OT
KOPPO3HH.

[Ipou3BOACTBO UyryHa U CTAJIH.

[TonyyeHnne HeMeTauIOB (PPaKIMOHHOW MEPETOHKOM >KMIIKOTO BO3JyXa U
AIIEKTPOJIU30M PACTBOPOB MM PACIIIIABOB AJIEKTPOIUTOB.

CuiMkaTHast HpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.

CamocrosiTebHas padora Ne7

CocraBjieHUE KOHCIIEKTOB 10 TeMe: «[ aapBaHOIIaCTUKA»

2. Opranuyeckasi XuMust

2.1. Ocnosnvie noHamus 0peaHud4ecKot XumMuy U meopus CmpoeHus

Op2aHUYeCKUX COeOUHeHUl

IIpeaMer opranmyeckod XuMHUH. Teopusi CTPOCHUA OPraHMYECKUX
coenunennii A. M. Bytieposa. [IpuponHbie, UCKYCCTBEHHbIE U CUHTETHYECKHUE
OpraHMYecKue  BELIECTBA. CpaBHeHue OpPraHMYEeCKUX  BEUIECTB  C
HEOPraHUYECKUMMU.

BaneHTHOCTh. XMMUYECKOE CTPOCHUE KAK IMOPSAIOK COCAUHEHUS ATOMOB B
MOJIEKYJIBI I10 BaJIEHTHOCTH.

OCHOBHBIE TMOJIOKEHHUSI TEOPUH XHUMHUYECKOrO CTpoeHuda. M3omepus u
M30MEpPbl. XUMHUYECKUE POPMYJIIbI U MOJICIIA MOJIEKYJT B OPTraHUYECKON XUMUU.

Kanaccudukanus opranumdyeckux BemiectB. Kiaccudukanuys BEMIECTB MO
CTPOCHHUIO YTIIEPOJHOTO CKeJIeTa U HATMUUIO (DYHKITMOHAIBHBIX TpynIl. ['oMonoru
Y TOMOJIOTHS.

Homenkiiatypa opranmyeckux BemlecTB. Haudaima HOMEHKIATyphl
IUPAC.

Knaccupuxkanusa peakumii B OpraHuveckod xuMum. Peaknuum
MPUCOEANHEHUs] (TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPOTAIIOTEHUPOBAHUS,
TUApaTaIum). Peaknun OTLIECIJICHUS (meruapupoBaHus,
JETUIPOTaIOTEeHUPOBaHUs, Jeruaparanuu). Peakuunm 3amemienus. Peakuun
M30MEpHU3aLINH.

Jemoncmpavyuu

Mogenn MOJIEKYyJ TOMOJIOTOB M H30MEPOB OPraHUYECKUX COCIUHEHMHIM.
KauectBeHHOE O0OHapyXeHHE YIJepoAa, BOJAOpoAa M XJopa B MOJEKyJIax
OPraHUYECKUX COCAUHCHUH.

Jlabopamopnuiii onvim

N3rorosneHne Moiesied MOJIEKYJT OPraHUYECKUX BEILIECTB.

Ilpogpunvnvie u npogheccuonanvno 3HauuMple I1EMEHMbL COOEPIHCAHUAL.
[Tonsitue o cyOctpate u peareHre. Peakiuu OKWUCIIEHWS W BOCCTAHOBJICHUS
opranndeckux  BemiecTB. CpaBHeHME  KiacCU(DUKAIMKM  COSAMHEHUN U
KJaccu(uKaIy peakuii B HEOPraHUYECKON U OPTaHNIECKON XUMUMU.

CamocrosiTebHas padora Ne§

[Ipe3enTauMoHHbli qOKIa Ha TeMy: «Ku3Hp u nesarenbHoCcTh A. M.
byrtnepoBa»
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2.2. Yenes000poowi u ux npupoorvie UCmoyHUKU

AJukaHbl. AJKaHbl: TOMOJOTUYECKUH P, M30MEpUs M HOMEHKIATypa
aJIKaHOB. XMMUYECKHE CBOMCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMEIlICHHE,
pasioxeHue, neruapupoanue. [[puMeHeHne alkaHOB HA OCHOBE CBOMCTB.

AJIKeHbI. OTWIEH, €ro mojydyeHue (JAeTUIpPUPOBAHUEM  OTaHa,
JenoJIMMepU3aliel  MOauATWIeHa).  ['oMoJIorMuecKuil  psan,  U30Mepus,
HOMEHKJIaTypa  aJKEHOB. XHMHYECKHE  CBOWCTBA OJTWUJICHA: TOpPEHHE,
KaueCTBEHHbIC peaknuu (oOeclBeunBaHWE OpPOMHOW BOABI U PacTBOpA
NepMaHraHara Kaius), Tujipatauus, noiuMmepusanus. [I[puMeHeHue sTuiieHa Ha
OCHOBE CBOMCTB.

JAuenbl m kayyykm. [loHsTHE O JOUeHAaX Kak yTIEBOJAOPOAAX C JABYMS
JTBOWHBIMU CBsI3sIMU. CONpsiKEHHBIE TUEHBbl. XMMUUYECKUE CBOMCTBA OyTajueHa-
1,3 u u3omnpena: obeclBeurBaHre OPOMHON BOJABI M MOJIMMEPHU3ALNS B KAYUyKH.
HarypanbHbiil 1 CHHTETHUYECKHE KayuyKH. Pe3uHa.

AakuHbl. AnetuneH. XHWMHUYECKHE CBOMCTBAa alleTWIEHA: TOPEHUE,
oOecliBeurBaHWe OpPOMHOW  BOJABI, NPUCOCAUHEHUN  XJOPOBOAOpOIAa U
ruAparaius. [IpuMeHeHue aneTWsieHa Ha OCHOBE CBOMCTB. MexXKiaccoBas
M30MEPHS C aIKaIUCHAMM.

Apenbl. ben3zon. Xumudeckue CBONCTBa O€H30Ja: TOPEHHUE, pEaAKIUU
3aMeleHust (raJioreHupoBanue, HuTpoBanue). [Ipumenenue OeH3o0/la HA OCHOBE
CBOMCTB.

IIpupoanbie HMCTOYHUKHU YrieBoaopoaoB. [Ipupoansiii rasz: coctas,
MIPUMEHEHHUE B KAUECTBE TOILJIMBA.

Hedpts. CoctaB wu  mnepepaborka Hedtu. Ileperonka  HedTH.
Hedrenponykrsl. Jlemoncmpayuu

["openue meTtaHa, 3TUIEHA, alleTHIICHA.

OTHollleHHEe MeTaHa, OJTWICHA, aleTWjeHa U OeH30Jla K pacTBopam
nepMaHTaHaTa Kajaus 1 OpOMHOMU BOJIE.

[TonyueHne »TUIEHA peakuuenl AeruapaTalud >TaHOJA, AlETUJIEHa —
THAPOJIM30M KapOuia KaabIusl.

Pa3noxkenne Kaydyka T[pd HarpeBaHWM, UCIBITAHHE MPOAYKTOB
Pa3JIOKEHUS HA HEMPEAEIbHOCTD.

Komneknus obpasioB Heptu u HerenpoaykroB. Komnekuus «KameHHbIN
YTOJIb U MPOAYKIUS KOKCOXUMUUECKOTO MTPOU3BOICTBAY.

Ilpogpunvnvie u npogheccuonanvrno 3HauUMble INEMEHMBL COOEPIHCAHUS.
[IpaBmio B. B. MapkoBaukoBa. Krnaccudukanuss u Ha3HaueHUE KaydyKOB.
Knaccuduxanus u HazHaueHue pe3uH. BynkaHnuzamus kaydyka.

[Tonydyenue areTwieHa MNUPOJIM30M METaHa U KapOUIHBIM CHOCOOOM.
Peakuust monuMepuzanu — BUHWIXJOpuaa.  [lomuBUHWIXJIOpUA U €ro
npumeHeHue. TpuMepusanus areTuieHa B 0€H3071.

[Tonsitue 00 »skcTpakumu. BoccraHoBieHHWe HUTPOOEH307a B AHWIIMH.
['omonoruueckunit psig apeHoB. Tomyon. HutpoBanue tonyosa. Tportui.

OcCHOBHBIC HAMPABIICHUS MPOMBINIJICHHOW MepepadOTKU MPUPOJTHOTO Trasa.
[TonyTHbI HEDTAHOM Ta3, €ro mepepadoTKa.
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[Tporecchl MpOMBINIIEHHONW TepepaboTKu HePTH: KPEKUHT, pU(OpPMHHT.
OxTaHOBO€ 4YMCIIO OEH3MHOB U LE€TAHOBOE YMCIO JU3EIbHOTO TOIUIMBA.
Kokcoxnmuueckoe npou3BOACTBO U €T0 MPOIYKIIHS.

CamocrositenbHas padora Ne9

[TonroroBka pedepara mno TeMe «COBpEMEHHbIE  HAIpPaBIICHUS
HepTEeXUMUL»

CamocrositesibHast  padoraNel(. IloaroroBka  Ipe3eHTAIMOHHOIO
noknaaa mno teme: «Mctopust BOBHUKHOBEHUS KaydyKay

CamocrostenbHass padoraNell CocTaBUTh MHOTOYpPOBHEBBIA TECT IO
teMe: «IIpupoaHbIe HCTOYHUKHN YTIEBOAOPOIOB U UX MEpepadOoTKa

2.3. Kucnopoocooepacawue opeanuieckue coeouHeHus.

Couptbl. Denod. I[lomydenue dTaHonma OpOKEHHEM TJIIOKO3BI U
rujpartanuei sTwieHa. ['uapokcunpHas rpynmna kak GpyHkuuoHaidbHast. [lorstue o
IPEIEIbHBIX ~ OJHOATOMHBIX  CIUpTaXx. XUMHYECKHME CBOMCTBA 3TaHOJA:
B3aMMOJICICTBHE C HaTpueM, oOpa3oBaHUE IMPOCTBIX M CIOXKHBIX 3(UpPOB,
OKHUCJIEHHE B anpierul. llpuMeHeHne 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIU3M,
€ro IOCIEACTBH I OPTaHU3Ma YEJIOBEKa U IIPEAYIIPEKICHUE.

['uneprH Kak MpeaCcTaBUTENh MHOTOATOMHBIX cOUpPTOB. KauyecTBeHHas
peaxkuus Ha MHOTOAaTOMHbIE clUpThL. [I[puMeHenue rauuepuHa.

duznyeckre U XMMUYEeCKUe cBoiicTBa (heHona. B3aumHoe BIUsHUE aTOMOB
B MoJIeKyJie (eHOona: B3aMMOJEWCTBHE C THAPOKCHIOM HATpUS M a30THOU
kuciotoi. [I[pumenenue eHosia Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonarue o0 anpaerugax. AjpAerujaHas Tpymnna Kak
byHkunoHanpHass.  PopManmpaeruag M €ro  CBOWCTBA:  OKHUCJIEHHE B
COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOLIUW CIHPT.
IlonyuyeHnne anpAeruioB OKHUCICHUEM COOTBETCTBYIOIIMX CIUPTOB. [IpumeneHue
(dopMaibieruia Ha OCHOBE €ro CBONCTB.

KapOonoBbie  kuciaorbl. [loHstTne o0  KapOOHOBBIX  KHCIJIOTax.
KapOokcunpHass rpynma Kak — (QyHKIMOHANbHAs. ['omMoJlorMueckuit  psn
npeleibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Ilomydyenune kapOOHOBBIX
KUCJIOT OKHCJICHUEM aJibJIETUJ0B. XUMHYECKHUE CBOMCTBA YKCYCHOW KHCJIOTHI:
oOlue CBOMCTBA C MHUHEPAIbHBIMU KHCIOTAMU U PEAKIUS ATEpUPUKAIIHH.
[IprMeHeHne YKCYCHOM KHUCIIOTHI HA OCHOBE CBOMCTB. BhICIINE JKUPHBIE KUCIOTHI
Ha MMpUMeEpE MATTBMUTUHOBOM U CTEAPUHOBOM.

Caoxnble 3¢pupbl U xupbl. [lonyueHue CloXHBIX 3(QUPOB peaklHen
srepudukannu. CroxkHble 3Qupbl B OpUpoAe, UX 3HaueHue. llpumenenue
CJIOXHBIX 2()MPOB HA OCHOBE CBOMCTB.

Kupel kak cnoxsbele 3¢upbl. Knaccudukamus xKupoB. XHUMHUYECKUE
CBOWMCTBA HUPOB: THUAPOJIMN3 U TUIAPUPOBAHUE XUAKUX KUPOB. lIpumeHeHwue
JKHUPOB HA OCHOBE CBOMCTB. MbLa.

YraeBoabl. YTIIEBOIbI, MX KiIaccH(pUKAMI: MOHOCaxapuibl (TIIOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U Momcaxapuabl (Kpaxmall v HeUTI0I03a).

['mrok03a — BEMIECTBO C JBONCTBEHHON (DYHKIMEH — albIerua0CIupT.
XUMUYECKUE CBOMCTBA TJIFOKO3bl: OKHMCIIEHHME B TJIIOKOHOBYKO KHCIIOTY,
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BOCCTAHOBJICHHE B COpPOWUT, CMpPTOBOE OpoxkeHue. [IpuMeHeHue TIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaYeHUE YIJIEBOJOB B JKMBOM MPUPOJIE U KU3HHU 4enoBeka. [loHsTue o
peakusIX MOMUKOHACHCAIIMM M TUIAPOJIM3a Ha MpUMEpPE B3aUMOIPEBPAICHUI:
TJII0K032 - TIOJIUCaXapu/I.

Jemoncmpayuu

Oxkucrnenue crupra B albJIerul.

KauecTBeHHbBIEC pEaKIIMu HA MHOTOATOMHBIE CIIUPTHI.

PactBopumocTh (heHOIa B BOJIE TP OOBIYHON TEMITEpaType M HarpEeBaHHH.
KauecTBeHHbIE peakiiuu Ha (HEHOJL.

Peakrust cepeOpsiHOTO 3epKaia ajabACTUI0B U TITIOKO3BI.

OxkucieHue anbJIeruioB U TIIIOKO3bl B KUCIOTY C MOMOIIBIO THAPOKCUAA
meam (I1). KagectBennas peakius Ha kpaxmait. Kosuieknus 3(pupHBIX Mace.

Ilpakmuueckoe 3anamueNoG.

Anbaerunibl. KapOoOHOBBIE KUCTOTHI

Ilpakmuueckoe 3auamueNe| .

YraeBoasl

Ilpogunvnvie u npogheccuonanvno 3nauumovle 31eMEHMbl COOEPHCAHUA.
MeTUIOBBI CIUPT W €r0 KCHOJIb30BAHUE B KA4€CTBE XHMMHUYECKOTO CBIPbS.
ToKCHYHOCTh METaHOJIA W TPaBWJIA TEXHUKU OE30MaCHOCTU MpHU paboTe C HUM.
OTUIICHTTIUKONb U €ro NnpuMeHeHue. TOKCHMYHOCTh STWJICHTJIMKOJS W IpaBuiia
TEXHUKHU O€30MaCHOCTH MPU PabOTE C HUM.

[Tonyuenne eHosna U3 MPOAYKTOB KOKCOXUMHYECKOTO MTPOU3BOJICTBA U U3
OeH3oJ1a.

[TonukoHaeHcaus dbopmanpaeruaa c dhenonom B
dbenonodopmanpaeruaHy0 cmoiy. Aneranbaerun. lloHsTue o KeToHaX Ha
npuMepe ateroHa. [I[puMeHeHue aleToHa B TEXHUKE U MPOMBIIUIEHHOCTH.

MHoroo6pasue  KapOOHOBBIX  KHCIOT  (II[aBEJICBOM  KHCIOTHI  Kak
JIBYXOCHOBHOM, aKpHWJIOBOM KHCJOTHI KaK HEMpEeNeTbHOU, OCH30MHON KHCIOTHI
KaK apoOMaTUYECKOM).

[InenkooOpasyromue wmacia. 3aMeHa >KHUPOB B TEXHUKE HEMHIICBHIM
ceipbeM. CHHTETUYECKHE MOIOLIUE CPEACTBA.

MosoyHokucioe OpoKeHHE TIIOKO3bl. KHUCIOMOJIOYHBIE TPOIYKTHI.
CunocoBanne kopMoB. HutpoBanue nemnonossl. [lupokcunmH.

CamocrosiTenbHas padora Nel2

Pemienne 3amau mo Teme «Kucnopomocoaepkamiye oOpraHUYecKue
COCTMHEHUS.

2.4. A3omcooepacawue opeanudeckue coeournenus. Ilonumepuol

AMUHBI. AMMHOKHCJIOTBI. [loHsTHE 00 amMmuHax. AnudaTHiecKkue aMyHBI,
X Ki1accu(puKaus U HOMEHKIaTypa. AHUJIUH KaK OPraHUYECKOe OCHOBAHHE.
[Tomyyenne anunmHa U3 HHUTpoOeH30ya. [IpuMeHeHHWe aHWIMHA HAa OCHOBE
CBOMCTB.

AMMHOKHUCIOTH Kak aM@oTrepHble TU(YHKIIMOHAIBHBIE OPTraHUYECKHE
COCIUHECHMS. XMMHUUYECKME CBOMCTBA AaMHHOKHCJIOT: B3aUMOJCHCTBHE C
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niesioyamM, KUCIOTaMM H  ApYr C JpyroM (peakuusi IOJIUMKOHACHCAIUH).
[lentunHas cBs3pb W noJidnenTuabl. [IpruMeHEeHWEe aMHHOKHCIOT Ha OCHOBE
CBOWCTB.

beaku. IMoaummepsl. IlepBuuHasi, BTOpUYHAsA, TPETUYHAS CTPYKTYPHI
O0enkoB. XUMHUYECKHME CBOWCTBA OENKOB: TOpEHHE, JEHATypalus, TUIPOIU3,
IBETHbIE peakuuu. buonornueckue (yHkuuu OenkoB. beaku U mojucaxapuibl
KaK OMOIOINMEDHI.

Ilnactmacenl. IlonyueHne MOIMMEPOB pEaKkUHMEW IOJUMEpU3alUU U
IIOJIMKOHJEHCAIMU. TepMOIUIACTUYHBIE W TEPMOPEAKTUBHBIE  IUIACTMACCHI.
[IpencraBurenu miacTmacc.

BoJsiokHa, wux kiaaccupuxkanus. I[lomydenue BoJOKOH. OTenbHbIE
IIPEACTABUTENIN XUMUYECKAX BOJIOKOH.

Hemoncmpayuu

B3aumopencTtBue amMmMuaka M aHWIMHA C COJSIHOW KHCIOTOW. Peaknus
aHWIMHA ¢ OPOMHOM BOJIOH.

JlokazatenbCcTBO  Hamuuus (PYHKIUMOHAIBHBIX TPYNI B  pacTBOpax
AMHUHOKUCJIOT.

PacTBopeHue u ocaxjeHue OeIKoB.

[{BeTHBIE peakiuu OEIKOB.

['opeHue NTUYBETO TIEepa U MIEPCTIHON HUTH.

Jlabopamopnuvie onvimoi

PactBopenue 6€KoB B BOJIE.

OOnapy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OYyJIbOHE.

Jlenatypauus pacTBopa Oelka KypHHOIO Silla CIHUPTOM, PAacTBOPAMH
COJIEW TSLKENBIX METAJUIOB M IIPU HATPEBAHUMU.

Ilpakmuueckoe 3anamue Ne8

Pemenne skcriepuMeHTanbHbIX 33/1a4 10 OPraHUYEeCKOW XUMUHU

Ilpogunvnvie u npogheccuonanvno 3nauumvle 31eEMEHMbl COOEPHCAHUA.
AMMHOKANpoOHOBasi KUCHOTAa. KampoH Kak MpeacTaBUTENb MOJIMAMUJIHBIX
BOJIOKOH.  Mcnonb3oBanue  ruaponu3a  O€TKOB B MPOMBINIJIEHHOCTH.
[TonMBUHUIXTIOPHU]I, noJiuTeTpad TOpITUIICH (Tedion).
denonmodopmanpaeruanbie miactMmacceel. lemnynonn. [IpombinuieHHOE TpOU3-
BOJICTBO XMMHUYECKUX BOJIOKOH.

CamocrosTenbHas padoraNel3. Hanucanue pedepara no teme: «Xumus
1 OeJIKOBas MUILA»

CamocrosiTebHast padora Neld

BrinmosmHeHHe MUHH-TIPOEKTAa MO TeMe: «ODKOJIOTMYECKHE aCIEKThI
WCIIOJIb30BaHUs YIJIEBOAOPOAHOTO ChIPhSI»
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TemaTHnka HHINBHAYAJBbHBIX IIPOCKTOB

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

npou3BoAcTBa B Poccurickont denepanuu.

CoBpeMeHHbIE METObI 00€33apaKUBAHUS BOJIBI.

AJIOTpPOIHS METAIUIOB.

Kuznb u gesarensHocTh JI.M.Menneneena.

«Ilepuonuyeckomy 3akoHy Oy/yIiee HE TPO3UT Pa3pyILICHHEM. ..»
Cunres 114-ro anemenTa — TpuyM( pPOCCUNUCKUX PU3UKOB-SICPIIUKOB.
N3oToms! Botopoaa.

Hcnonp30BaHue paJuOaKTUBHBIX U30TOMOB B TEXHUUECKUX LIEIIAX.
PeHTreHoBcKOE U3Iy4eHHE U €ro UCIOIb30BaHUE B TEXHUKE U MEIULIMHE.
[1nma3mMa — yeTBepTOE COCTOSTHUE BELIECTBA.

AMopdHBI€ BeliecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa OKpyKarolie cpeaibl OT XMMAYECKOTO 3arpsi3HCHHUSL.

KonndecTBeHHBIC XApaKTCPUCTHUKHU 3aI'PA3HCHUA OKPY)KaIOHIGﬁ CpCAEbI.

[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 remm.

[IprMenenne CyCrieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.

MuHepanbl ¥ 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.

Bxiiag oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOIUTHIECKON

JIUCCOLIMAIINH.

YcTpaHeHue )KeCTKOCTH BOJIbI Ha MPOMBILUIEHHBIX MPEINPUATUSX.
CepHas KucioTa — «XJ1€0 XUMUYECKON TPOMBIILIIIEHHOCTH.
Hcnonb30BaHne MUHEPAIbHBIX KUCIIOT Ha MPEANPUATHIX Pa3IMyHOTO

npodus.

OBITY.

OKcHIbl ¥ CONM KaK CTPOUTENbHBIE MaTEPHAIIBI.

Hcrtopus rurnca.

[ToBapeHnHast colb KaK XUMUYECKOE CHIPBE.

MHoronaukuii KapOoHAT KalbIUs: B IPUPOE, B MPOMBIILIIEHHOCTH, B

Peaxiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BupTtyanbHoe MOJeTMpOBaHNE XUMUUYECKUX MTPOLIECCOB.
DIIEKTPOIIN3 paCTBOPOB JIEKTPOIUTOB.

DNEKTPOJIU3 PACIIABOB 3IEKTPOJIUTOB.

[IpakTHyeckoe MpuMeHEHUE IEKTPOIN3a; papuHUPOBAHNUE,

rajJbBaHOIIIACTHUKA, I'AJIbBAHOCTCIUA.
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* Hcropus nostyyeHus v Npor3BOICTBA ATTFOMUAHUSL.

* DIIEKTPOIUTHYECKOE MOTYyYEHUE U paQUHUPOBAHUE MEIH.

* Xwusznp u pesrensHoCTh I'. [I9BH.

* Posib MeTaIJIOB B HICTOPUH YETIOBEUECKOW IUBUIM3anuu. Mctopus
OTEUYECTBEHHOW YepHOU MeTautypruu. COBpeMEHHOE METaJLTypru4ecKoe
MIPOM3BOJICTBO.

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

* Koppo3sust MmeTanioB u criocoObl 3alIUTHl OT KOPPO3UH.

* NHepTHBIC UK 6J1aropoAHbIE Ta3bl.

* Poxnaroniye coyid — rajioreHsl.

* Hcropus MIBEICKOW CITUYKH.

* HMcropus BOBHUKHOBEHHS U PA3BUTHUSL OPTAaHUYECKON XUMHUH.

* JKusnb u nesrensHOCTh A. M. ByTneposa.

* Buranusm u ero kpax.

* Posib OTE€YECTBEHHBIX YUEHBIX B CTAHOBIICHUU U PA3BUTUU MUPOBOU
OPraHu4YeCKON XUMHUH.

* COBpEMEHHBIE MPEICTABICHUS O TEOPUHA XUMHUECKOTO CTPOECHUSI.

* DKOJIOTMYECKHUE aCTIEKThI UCIIOJIB30BAHUS YTIEBOJIOPOIHOTO ChIPBS.

* DKOHOMHYECKHE aCIEKThl MEKIYHAPOIHOTO COTPYITHUYECTBA 11O
HCMOJIb30BAHUIO YTIIEBOJOPOIHOIO CHIPHSI.

* Hcropus OTKpBITUS U pa3paOOTKU ra30BbIX U HEPTIHBIX MECTOPOXKICHUN

B Pocculickoit denepanuu.

* XuMUS yIJIEBOJOPOJTHOTO CHIPhsS M MOS Oy TyIas mpodeccus.

* YrieBoAOpOAHOE TOILUIMBO, €T0 BUJIbI U HA3HAYCHUE.

* CHHTETHYECKHE KayuyyKH: UCTOPHS, MHOTOOOpa3re U MEePCIICKTHBHI.

* Pe3mHOTEXHUYECKOE MPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM
rporpecce.

* CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUU YTJIEBOAOPOJIOB B HEM.

* Hedtb u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOTHOTO
MEXYHAPOIHOTO COTPYAHUYECTBA.
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XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOH AeSiTeIbHOCTH CTYICHTOB

Conep:xanue 00y4eHHs

XapaKTepuCTHKA OCHOBHBIX BHIOB JeATEIbHOCTH
CTYJACHTOB (Ha YPOBHEe Y4eOHBIX JeiicCTBHI)

Baxxueiniue
XMMHUYECKHEe MOHATHUSA

YMenue  gaBaThb ~ ONpeAeNieHHE W ONEpPUpPOBATh
CIENYIONMMHA XWMHWYECKHUMH TIOHSATHUSIMHU:  BEIIECTBO,
XUMUYECKUN AJIEMEHT, aTOM, MOJICKYJia, OTHOCUTEIHHBIC
aTOMHasT W MOJIEKyJISIpHas MacChl, WOH, aJUIOTPOIIHS,
U30TOIbI, XUMHUYECKAsl CBS3b, AJIEKTPOOTPHUIATEIHLHOCTD,
BaJCHTHOCTh, CTCIEHb OKHCICHUS, MOJb, MOJIApHAs
Macca, MOJSPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBODHI, AIEKTPOIUT u HEDJIEKTPOJIUT,
ANEKTPOIUTUYECKAS AUCCOLUAIINSI, OKUCIUTENb U BOCCTA-
HOBUTEJIb, OKHCJICHHE ¥ BOCCTAHOBIICHHWEC, TEIJIOBOU
adeKkT peakiuu, CKOPOCTh XHUMHYECKOW pEakiuH,
KaTajan3, XNMHYECKOe PABHOBECHE, YTJIEPOIHBIN CKENeT,
GbyHKIIMOHATBHAS TPYTIIa, H30MEPHSI, TOMOJIOTHSI

OCHOBHBIC 3aKOHBI
XUMHUH

DopMyIUPOBAHUE 3aKOHOB COXPAHECHUS MACChl BEIIECTB
Y IIOCTOSIHCTBA COCTaBa BEIIECTB.

YCcTaHOBKa MNPUYUHHO-CICACTBEHHOM CBA3H  MEXKIY
COJZIEp/)KAaHUEM ITUX 3aKOHOB M HAITUCAHUEM XUMHYECKHUX
dbopMyl ¥ ypaBHEHHMH. VYCTaHOBKa 3BOJIIOIMOHHON
CYILLIHOCTH MEHJIEIICEBCKOM 151 COBPEMEHHOM
dbopmymupoBok  mepuoamveckoro  3akona JI. WM.
MenneneeBa.  OObscHeHHE  (PU3UYECKOTO  CMBICIIA
CUMBOJIUKM  TIEPUOAMYECKOM  TaOIUIBI  XUMHUYECKHUX
anementoB JI. WM. MenneneeBa (HOMEpPOB »JJIEMEHTA,
nepuoa, TPYIbl) U YCTAaHOBKA MPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXKJY CTPOCHHMEM aroMa M 3aKOHOMEPHOCTSIMH
U3MEHEHUSI CBOMCTB 3JIEMEHTOB U OOpa30BaHHBIX HMU
BEIIIECTB B MIEPUOJIaX U IPyNIIaX.

XapakTepucTUKa JJIEMEHTOB  MaJlbIX H  OOJBIINX
IIEPUOJIOB IO KX IOJO0XKEHUIO B Ileproandeckoit cucreme
J1. 1. MennaeneeBa

OcHoBHbBIC TEOPUH
XUMUH

YcTraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX BEILIECTB
OT CTPOCHHS AaTOMOB OOpa3yIImUX WX XUMHYECKHX
AJIEMEHTOB.  XapaKTepPUCTUKA  BAXXHEUIIMX  TUIOB
XUMHUECKMX  CBSI3¢M M OTHOCHUTCIBHOCTH  DTOM
TUTIOJIOTHUH.

OObBsACHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa ¥ CTPOCHUS KPUCTAIIIMYECKUX PELIETOK.
DopMyIMPOBKA OCHOBHBIX TIOJIOKECHUI TEOPUHU
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AJIEKTPOJIMTUYECKON JUCCOLMALMM U XapaKTEpUCTUKA B
CBETE€ OTOW TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN. DPOpMYIMPOBKA OCHOBHBIX
ITOJI0KCHU I TEOpUH XUMHYECKOTO CTPOEHHUS
OPTaHUYECKUX COCJAVMHECHHN M XapaKTEPUCTHKA B CBETE
3TOM TEOPHUHU CBOMCTB OCHOBHBIX KIJIACCOB OPTAHUYECKUX
COCJIMHEHU I

BaskHelinue BemiecTBa
U MaTepHAaJIbl

XapakTepucTHuKa COCTaBa, CTPOCHHUSI, CBOUCTB, MOTYUCHUS
u npuMeHeHus: BaxxHenmmx MeramioB (A u IIA rpynm,
AIIOMHUHMS, JKelie3a, a B €CTeCTBEHHO-HAy4YHOM Mpoduiie
¥ HEKOTOPBIX (-3JICMEHTOB) ¥ X COCTUHCHHI.
XapakTepucTUKa COCTaBa, CTPOCHUSI, CBOMCTB, MOTYUYEHUS
U TpuMeHeHus1 BakHenmmux HemerauioB (VIIIA, VIIA,
VIA rpymnm, a Takke azora u ¢ocdopa, yriepojna u
KPEMHUS, BOJOPO/A) U UX COCTUHEHUN. XapaKTepuUCTHKa
COCTaBa, CTPOEHUS, CBOMCTB, MOJYYCHUS U TMPUMEHEHUS
BOXHEHUIINX  KJIACCOB  YIJIEBOJOPOAOB  (AJKaHOB,
[IMKJIOATKA-HOB, AQJIKCHOB, AaJKWHOB, apeHOB) M WX
HanOoJiee 3HAYMMBIX B HAPOJAHOXO3SWCTBCHHOM ILIaHE
MIPEACTABUTENEH. Amnanornynas XapaKTEepUCTUKA
BAXKHEUIIINX MPEICTABUTEIIECHT IPYTUX KJIaCCOB
OpraHMYECKUX COCOUHEHHI: METaHOola W 9STaHOIa,
CIOXHBIX  3(QHUPOB,  JKHPOB, MBI,  aJbJACTHUIOB
(bopmanbaeruIoB U areTaibaeruaa), KETOHOB (alleToHa),
KapOOHOBBIX  KHUCIOT  (YKCYCHOM  KHUCIOTBI,  JJIs
€CTECTBEHHO-HAYYHOTO TTPO(HIIS MpecTaBUTENEH APYTUX
KJIACCOB KHUCJIOT), MOHOCaxapuaoB (TJIOKO3bl), AHcaxa-
punoB  (caxaposbl), ToJNMcaxapuaoB (Kpaxmaiga W
IEJUTIOJIO3H), aHWINHA, AMUHOKHCJIOT, O€JKOB,
UCKYCCTBCHHBIX W CHHTETHYCCKHUX BOJIOKOH, Kay4dyKOB,
TIaCTMACC

XUMHYECKHUH A3BIK U
CHMMBOJINKA

Hcnons3oBanne B y4yeOHOM U  npodecCHOHANIbHOU
NEATeIbHOCTH XUMHYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3panne wu3y4eHHBIX BEHIECTB MO TPUBHAIBHON WU
MEXKIyHAPOJHOW HOMEHKJIAType M OTPaKEHUE COCTaBa
ATUX COCAUHEHUN C TOMOIIBI0 XUMUYECKUX (HOPMYII.
OtpaxeHue XUMHUYECKMX TMPOIECCOB C  IMOMOUIBIO
YPaBHEHUN XUMUYECKUX PEAKIUN
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XuMH4ecKkue peakuuu

OObsicHEHHE  CYIIHOCTHM  XMMHUYECKHX  IPOLIECCOB.
Knaccudukanus XMMUYECKHX peakUuid MO pa3IudyHbIM
IpU3HAKaM: YHCIy U COCTaBy HPOJYKTOB M PEarcHTOB,
TerioBoMy 3(ddekTy, HampapieHH, ¢dasze, HaIUYUIO
KaTaJIn3aTopa, U3MEHEHUIO CTEIICHEN OKUCIIEHUS dJIEMEH-
TOB, 00pa3yOUIUX BEIIECTBA.

VYcraHOBKa TMpU3HAKOB OOMIEr0 MW pPa3IMYHOIO B
THUIIOJIOTUH peakuuii s HEOPraHUYECKOU u
oprannueckoil xumuu. Kraccubuimkanusi BelECTB U
MIPOLIECCOB C TOYKU 3PEHUSI OKUCIEHUS-BOCCTAHOBIICHHUS.
CocraBieHue ypaBHEHHMI peakiuid ¢ MOMOIIBIO METOAa
AJIEKTPOHHOTO OajaHca.

OObsicHEeHHUE  3aBUCUMOCTH  CKOPOCTH  XUMHUYECKOH
peakuuu M TOJIOKEHUS XHUMHUYECKOTO PAaBHOBECHS OT
pazIuYHBIX (haKTOPOB

XUMHYECKUH IKCIIepH-
MEHT

BrimosHeHre XMMHYECKOTO SKCIIEPUMEHTa B IIOJHOM
COOTBETCTBHH C IIPaBUIaMU 0€30TaCHOCTH.
Habmronenue, d¢uxcanuuss U omUCaHUE
MTPOBEICHHOTO SKCIICPUMEHTA

pE3yNbTATOB

Xumuueckas uagopma-
ums

[IpoBeneHME CaMOCTOATEIBLHOTO ITOMCKA XHWMHUYECKOU
nH(}OpPMAITUK ¢ UCTIOJIB30BAaHUEM PA3INYHBIX HCTOYHUKOB
(HAyYHO-TIOMYJIAPHBIX ~U3JIaHUW, KOMIIBIOTEPHBIX 0a3
JNaHHBIX, pecypcoB  Uurepuera).  HMcmons3oBaHue
KOMITBIOTEPHBIX TEXHOJOTUH Uit 00paboTKHU U Tepeiayn
XUMUYECKON MHGOpMAIMK W €€ TMPEJCTaBICHUs B pas-
JIMYHBIX (opMax

Pacuersl mo
XUMHYECKUM

hopmysam
U YPABHEHUSM

YcTraHOBKa 3aBUCHMOCTH  MEXAY KAdeCTBEHHOW U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKUX OOBEKTOB W
mporeccoB. PereHne pacyeTHBIX 3a1ad M0 XUMHYECCKUM
dbopmysiaMm ¥ ypaBHEHUSIM

IIpodunbHoe u npodec-
CHOHAJIBLHO 3HAYMMOE
coJepsKaHHe

OObsiCHEHHE XWMHWYECKUX SIBJICHHUHA, TMPOUCXOMSIINX B
npupoe, ObITY U Ha IPOU3BOJICTBE.

Omnpenenenre BO3MOXKHOCTEH MPOTEKAHMSI XUMHUYECKHX
IPEBPAICHUN B PA3TUYHBIX YCIOBUSX.

CoOmroieHrie  TIpaBUJI  DKOJIOTHYECKH  T'PAMOTHOIO
TOBEJICHUS B OKPYKAIOIIEH Cpeie.
Onenka BIIMSTHUS XUMHYECKOTO 3arpsi3HEHUS

OKpYXKalolel cpeapl Ha OpraHW3M YelIOBEKa W JIPyThe
KUBbIe opraHu3Mbl. CoOJtoieHHE MpaBuil OE30MaCHOTO
oOparieHuss ¢ TOPIOYMMH W TOKCHYHBIMH BEIICCTBAMU,
nabopaTtopHeIM 00opyaoBaHueM. [loAroToBka pacTBOpOB
3aJTaHHOW KOHIICHTPAIMH B OBITY M Ha MPOU3BOICTBE.

Kputnueckass omeHKa JOCTOBEPHOCTH  XHMHUYCCKOU
uH(GOpMaITUH, MOCTYNAIONIEH U3 Pa3HbIX HCTOYHHKOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOT'PAMMBI YYEBHOM JTUCHATIAHBI OY .12 Xumus

OcBoenue mnporpamMmbl  ydeOHou  aucuuruiiabl  OVY].12  Xumus
npeanojaraeT Hajluyue y4eOHOro kaOMHeTa, B KOTOPOM HMMEETCS BO3MOKHOCTb
o0ecnieunTh CBOOOMHBIM AOCTynl B MHTEpHET BO BpeMsi yueOHOTO 3aHSATUS U B
NEepPHO]T BHEYYCOHO! ACATEIHPHOCTA 00YJIaIONTUXCS.

[lomemenne kaOuHera  yhoBieTBopsieT  TpeOoBaHusIM  CaHUTapHO-
AMHUIEMHUONIOTHYeCKUX mpaBwi W HopMmaruBoB (CanlluH 2.4.2 No 178-02) u
OCHAIICHO THUIIOBHIM 00OpPYJOBAaHHEM, YKAa3aHHBIM B HACTOAILIMX TPEOOBAHUAX, B
TOM 4YHUCJIEe y4yeOHOW MeOeNnbl0 U CPEeACTBAaMU OOYy4YEHUS, TOCTATOUYHBIMH JIJIs
BBITIOJIHEHUS TPEOOBAHUH K YPOBHIO MOJATOTOBKH 00YYaIOIIUXCS.

B kabunere wumeercs MyJNbTHUMEAHIHOE O000pYyIOBaHUE, IOCPEICTBOM
KOTOPOTO YYaCTHHUKH 00pa3oBaTEIbHOrO Ipoliecca MOTYT MPOCMATpPUBATh
BU3YaJIbHYI0 MHPOPMAIUIO [0 XUMUH, CO37aBaTh IPE3EHTALINN, BUICOMATEPHAIIBI
UT. I

B cocraB  y4yeOHO-METOOUYECKOrO M MaTepHabHO-TEXHHUYECKOIO
OCHalIeHMs KaOWHETa XUMUU BXOJISAT:

* MHOTO()YHKIIMOHAJIBHBIN KOMIUJIEKC MTPENO1aBaTEeNs;

* HaTypaJibHbl€ OOBEKTHI, MOJEIH, MPUOOPHI K HAOOPHI AJI TIOCTAHOBKH
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOT O IKCIIEPUMEHTA;

* IE€YaTHBIE U SKPAHHO-3BYKOBBIE CPEICTBA O0YUECHUS;

* CpeJCTBa HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

* IEpPEYHU OCHOBHOMW U JIONOJIHUTENIBHON Y4eOHOM TuTepaTyphl;

* BCIIOMOTaTeJIbHOE 000PYI0BaHUE U UHCTPYKLUU;

* OuOnMoTeUYHbIN (POHS.

B Oubnuoteunbii (oHJ BXOAAT YYEOHUKH M Y4EOHO-METOJIUYECKUE
koMIiekThl (YMK), peKoMeH1I0BaHHbIE WM JOMYIIEHHbIE IJI UCIOJIb30BAHUS B
podeccCuOHANBbHBIX 00pa3oBaTeNbHbIX OpraHu3alHusIX, peann3yroumx
o0pa3zoBaTeIbHYI0 MPOrpaMMy CpEIHEro oOIero oOpa3oBaHUsl B Ipejesax
ocBoenus [ITICC3 Ha 6a3e 0oCHOBHOTO 00IIIer0 00pa30BaHMUsI.

bubnuoteunsiit HoHA MOMOJHEH XWMHUYECKOW SHIUKIIONEIUEH, CIpaBOY-
HUKaMHU, KHUTaMHU JUI YTEHHSI 110 XUMUHU.

B nporecce ocBoenust mporpammbl yaeOHo# nuctuiuinabl OY .12 Xumust
oOydyeHue J[OJDKHO HMETh BO3MOXHOCTh JOCTYINa K O3JIEKTPOHHBIM Y4E€OHBIM
MaTepuajgaM M0 XHMHUHU, UMEIOLIMMCS B CBOOOAHOM Joctyne B cet MHTepHeT
(2JIEKTPOHHBIM KHUTaM, MPAKTUKyMaM, TECTaM U JIp.).
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NudopmanuonHoe odecnieyenne 00y4eHHsi peKOMeHyeMast
JUTepaTypa

s cTyieHTOB

OCHOBHOM HCTOYHHUK

1.

Jlyneiixo, T. I'. Xumus: yueonuk mist CIIO / T. I'. Jlyneiiko, O. B. 15670, E. A.
PemernukoBa. — CapatoB, Mocksa : [IpodobpazoBanue, Aii [lu Ap Menaua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Texcr :
AJIEKTPOHHEIN // DnekTpoHHo-O6ubamoreunas cuctema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/94217.html (mara obpamenus: 21.06.2021).
—  Pexum  pmoctyma: sl aBTOopu3up.  moib3oBatenei. - DOIL:
https://doi.org/10.23682/94217

JlonoiHUTEIbHAS JIUTEepaTypa

1.

Opranuueckast xumust: npaktukym s CIIO / coctaButenu T. A. Poauna, FO.
A. I'yxenb. — Caparos : [IpodobpaszoBanue, 2021. — 67 ¢. — ISBN 978-5-
4488-1141-8. — TeKcCT : 2NEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEYHAs CUCTEMA

IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/105147.html (mara
oOpamenus: 01.04.2021). — Pexxum noctyna: 1jsi aBTOPU3HUP. MOJIb30BATENEH

. Cracp, H. ®@. O6mas n Heoprannueckas xumus : cupaBounuk st CI10 / H. ©.

Cracs ; mog penakuueit A. I1. Uneun. — Caparos: [IpodoOpazoBanue, 2017. —
92 c. — ISBN 978-5-4488-0022-1. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHO-

ombmmoreunas  cucrema  [PR BOOKS ; [caiiT]. —  URL:
https://www.iprbookshop.ru/66393 . html (mara o6pamenus: 22.06.2021). —
Pexum JOCTyTa: TUISt aBTOPU3HP. MOJIb30BATEINIEH. - DOI:

https://doi.org/10.23682/66393

. Xumus: yueOnoe mnocodue mna CIIO / cocr. I'. KO. BocrpuxoBa, E. A.

XopoxopauHa. —  OJEKTPOH.TEKCTOBble  JaHHble. —  CapatoB
[TpodobpazoBanme, 2019. — 91 c. — ISBN 978-5-4488-0369-7. —URL.:
http://www.iprbookshop.ru/87280.html (naTta oopamenus 26.08.2019).

. I'abpuensn, O.C. Xumus nns npodeccuil W CHeUruasbHOCTEN TEXHUYECKOIro

npoduist: yaeonuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6 —e u3a., crep.- M.:
M3narensckuii 1ieHTp «Akagemus», 2017.-272 c.- ISBN 978-5-4468-5991-7 .-
TekcT: HemoCpeaCTBEHHBIN.

. Xumust g npodeccuid U CIENHAIBHOCTEH  TEXHUYECKOTO  MPOdHIs:

[Tpaktukywm : yue6.mocodbue / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnankos,
H.M. Jlopodeera; nox pea. O.C. I'abpuensina. — 6 —e uza. - M.: M3narenbckuii
neHtp «Axamemus», 2017.-304 c.- ISBN 978-5-4468-4807-2.-Tekcrt:

HEMOCPEICTBEHHBIN.
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Jis mpenoaaBareist

1. Poccuiickas denepanus. 3akonsl. 06 oO6pa3zoBanuu B Poccuiickoit denepanyu:
®enepanbHbii 3aK0H OT 29.12.2012 No273-D3: npuHsAT

['ocynapctBennoit Jlymoit 21 nekabpst 2012 roga: ono6pen Copetom deneparuu
26 nexadps 2012 roga - Tekct: anextponnslit // Koncynsrant [lmtoc: [caiiT].-URL:
http://www.consultant.ru/document/cons_doc LAW 140174/ (nara: oOparieHus
28.08.2019).

2. MHUHUCTEPCTBO OBPA3OBAHUSI U HAYKM POCCHUICKOH
OEJEPALINNA. O6  yrBepxaeHMM  (enepaJbHOr0  TOCYIapCTBEHHOIO
00pa30BaTeILHOTO CTaHAApTa CpeaHero (TOJHOTO) O0IIero 0opa3oBaHus: MPUKa3
Muno6puayku Poccun ot 17.05.2012 Ne 413: ¢ u3MEHEHUSIMU U JOMOIHECHUSMU
or 29 nexabps 2014 1., 31 nexabps 2015 r., 29 wurons 2017 r. - Tekcr:
anektpouubit // 'APAHT: undopmanmonHo-ipaBoBoe obecrieueHue [caiT].-
URL.: https://base.garant.ru/70188902/ (mata: oopamicaus 28.08.2019).

3. MUHHCTEPCTBO OBPA3OBAHUS 1 HAYKHW POCCHUICKOU
OEJIEPALINN. O BHecenun nzmenenuii B [Ipuka3 MunuctepctBa oOpa3oBaHus U
Hayku Poccuiickoit ®enepamuu ot 17.05.2012 Ne 413 "OO yTBepxkIeHUU
dbenepaibHOTO  TOCYapCTBEHHOTO  00pa30BaTEIbLHOTO CTaHJIApTa CPEAHEro
(momHOTO) ObIIEro obpazoBanus": mpuka3 Munoopuayku Poccuu ot 29.12.2014
Ne 1645. -Tekct: snekrponusidi // Komekc: 3aeKTpoHHBIH (OHI TPABOBOH H
HOPMATUBHO-TEXHUYECKOM JTOKYMEHTAIINU: [caiiT].-URL.:
http://docs.cntd.ru/document/420248125 (nata obpamenus: 28.08.2019).

4. MunuctepctBo oOpa3oBanus u Hayku Poccuiickoii ~ ®Denepanumu.
JIETIAPTAMEHT TOCYJIAPCTBEHHOM IIOJIMTUKU B  C®EPE
ITOATI'OTOBKHN PABOYMX KAIPOB 1 AIIO: PexoMenaanyuu mo opraHu3aiyu
MOJIYYCHUS]  CpelHero  oOmiero oOpa3oBaHWs B Mpejenax  OCBOCHHS
o0pa3zoBaTeIbLHBIX IIPOTrPaMM CPEIHETO MPOodEeCCHOHAIIBHOTO 00pa30oBaHus Ha 0a3e
OCHOBHOTO OO0mIero o0pa3oBaHusi C Yy4dyeToM TpeboBaHMil (eaepaibHbIX
rOCyIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJydyaeMod mpodeccuu Uiu
CHenuaibHOCTH  cpeaHero  mpodeccuonansHoro  obOpaszoBanusi:  [lucemo
JlenapTameHTa rocy/1apCTBEHHOM MOJMTHKHU B cepe MOATOTOBKU paboUunX KaJapoB
u JITTO Muno6puayku Poccun ot 17.03.2015 Ne 06-259. - Tekcr: anekrpoHHbIi //
Konekc:  snexkTpoHHbld  (OHA  NpaBOBOM M HOPMATUBHO-TEXHMYECKOU
nokymeHnraruu: [caiir].-URL: http://docs.cntd.ru/document/420269160 (nata
obpamenus: 28.08.2019).

30


http://www.consultant.ru/document/cons_doc_LAW_140174/
https://base.garant.ru/70188902/
http://docs.cntd.ru/document/420248125
http://docs.cntd.ru/document/420269160

HNHuTepHeT-pecypcsl

1.I'pomosa, E. 0. Ctpoenue atoma. XuMuueckasi CBsizb [ DNEKTPOHHBINA pecypc] :
yuebHoe nocooue / E. FO. I'pomosa, JI. A. Anbmetkuna, I'. B. bynuagopoBa. —
OnexkTpoH. TekcToBble gaHHble. — Kazanp : Ka3zaHckuéi HalMOHaNbHBIHN
UCCIIEIOBATENbCKUN TeXHONOTUYecKuid ynusepcuter, 2017. — 108 c. — 978-5-
7882-2276-9. — Pexxum nocryma: http://www.iprbookshop.ru/79533.html

2. Mapmankua, M. @. Xumus [DneKTpoHHBIN pecypc] : yuebHoe mocobue / M. @.

Mapmankun, U. C. I'puropsH, . H. KoBaeB. — DneKTpOH. TEKCTOBBIE JIaHHBIE.
— CraBpomnoib : CeBepo-KaBkasckuil dhenepaibubiii yausepcutet, 2015. — 228
C. — 2227-8397. — Pexum moctyna: http://www.iprbookshop.ru/63225.html

3.benkuna, E. WM. OcHOBHbIE TOHATHS W 3aKOHbl XUMHUHU, CTPOCHHE aTroMa H

[Tepunonnueckas cucrtema snemenToB [[.M. MenneneeBa [DnekTpoHHBIN pecypc] :
yuebHo-meTonuueckoe nocooue / E. U. benkuna, K. I1. Yyrnosa. — DaekTpoH.
TekctoBbie gaHHble. — CII6. : YauBepcurer UTMO, 2015. — 40 c. — 2227-8397.
— Pexxum poctyma: http://www.iprbookshop.ru/67461.html

4. Xumus [DNeKTpOHHBIN pecypc] : yueOHOo-MeToauueckoe nocodue / coct. E. B.

Huxkutuna [u ap.|nox pen. C. 1. BameHko. — DJIEKTPOH. TEKCTOBBIC JaHHbIC. —
ExarepunOypr : Ypanbckuit henepanbusiii yausepcutet, ObC ACB, 2015. — 220
C — 978-5-321-02442-3. — Pexum JOCTYyTa:

http://www.iprbookshop.ru/68514.html

31


http://www.iprbookshop.ru/79533.html
http://www.iprbookshop.ru/63225.html
http://www.iprbookshop.ru/67461.html
http://www.iprbookshop.ru/68514.html

		2022-12-26T12:38:06+0300
	Бледных Евгений Викторович




