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1. TACHOPT PABOYEM IMTPOI'PAMMBbI YYEBHOM
NUCLUIIJINHBI

OY /.09 Xumus
IMosicHuTeILHAA 3alIMCKA

[Iporpamma  oOmieoOpa3oBaTebHOM  y4eOHOW  JUCHUIUIMHBI  «XUMUS)
npeaHa3HayeHa Uil M3YYeHHS] XUMHH B MPO(ecCHOHATBbHBIX 00pa30BaTEeIbHBIX
opranmzauusx CIIO, peanusyroommx 00pa30BaTENbHYI0 MPOrpaMMy CpPEIHETO
oOmero oOpa3oBaHMs B TMpejenax OCBOCHHS OCHOBHOM TNpodeccroHaIbHOM
oOpazoBarensHoil mporpammbl CIIO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpU TMOATOTOBKE KBATM(PHUIMPOBAHHBIX pabOUYMX, CIyXalluX,
CHELMATTUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit GI'OC cpennero o6iiero
oOpa3oBaHuUs, TPEABIABISIEMBIX K CTPYKTYpE, COACpKaHUIO U pe3yibTaTam
OCBOCHHMSI yICOHON TUCIUTUIMHBI « XUMHS», B COOTBETCTBUU ¢ PekoMeHmanusMu
110 OpTraHU3aIlMy TOJYUYEHHS CPEAHETo 001ero o0pa3oBaHus B MPEeIax OCBOCHUS
o0pazoBaTEIbHBIX TPOTPaMM CPEAHETO NMPodheCcCHOHATBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOI'O OOIIEro 00pa3oBaHUsl C YYETOM [IpumepHOil OCHOBHOM
o0Opa3oBaTeIbLHON MpOrpaMMbl CpeaHEro oO0uiero oopa3oBaHUs, O0J0OPEHHOI
pemieHreM (deneparbHOro y4eOHO-METOJUYECKOTO OOBEAMHEHUS IO O00IIemMy
oOpazoBaHuio (MpoTokoy ot 28 utons 2016 r. Ne 2/16-3).

Conepxanue NporpaMmbl « XMMUsD HAMIPABIICHO HA IOCTUKEHUE CIIETYIOIINUX
HeJie:

* ¢opmupoBaHue y OOydYarOUMXCsi yMEHUS OLEHHUBAaTh 3HAYMMOCTb
XUMHAYECKOTO 3HAHUS JUISl KAKJIOTO YEJIOBEKa;

* (opmHpoBaHrEe Yy 00yHarOUIMXCs LIETOCTHOTO MPEACTABICHHUSI O MUPE U POJIU
XUMHHA B CO3JIaHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHUHBI MHPA;
YMEHHUSI OOBICHATh OOBEKTHI U MPOLIECCH OKPYXKAIOIIEH eHCTBUTEIBHOCTH:
IIPUPOTHON, COLUMAIIBHOW, KYJbTYPHOM, TEXHUYECKOM CPEABI, — HCIOIb3YS
JUISL TOTO XUMUYECKHUE 3HAHMS;

* pa3BUTHE Yy 00yYarOLIMXCS YMEHHUI pa3nuvarh (akThl U OLIEHKU, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh HX CBSA3b C KPUTEPUAMH OLIEHOK U CBA3b
KPUTEPUEB C OINpPEACIICHHON CHUCTEMON IIEHHOCTeH, (OpMyIUpOBaTh W
00OCHOBBIBAaTh COOCTBEHHYIO MO3HULIUIO;

* mpuoOpeTeHre OOyYalomMMHUCA OTbITa Pa3HOOOPA3HOW JEATETHLHOCTH,
MO3HAHUS W CaMOIIO3HAHUS, KIIFOYCBBIX HABBIKOB, NMCIOIINX YHUBEPCAIBHOE
3HAYCHHUE JIJIS PA3IMYHBIX BUAOB JICATCIHHOCTH (HABBIKOB PEIICHUS IPOOIICM,
MPUHATUS  PEIICHWH, TIOMCKa, aHaiau3a W 00paboTku uWHGOpPMAIHH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB H3MEPEHUH, COTPYJHUYECTBA,
0e301acHOro o0paIeHus ¢ BEIIECTBAMH B IOBCETHEBHOM KU3HH).

B mporpammy BKIIOYEHO cCOJEp)KaHHWE, HANpaBJICHHOE HAa (HOPMHUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX Jisi KadecTBeHHOro ocBoeHusi OITOIT
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CIIO Ha 6a3ze ocHOBHOIO 00I1Iero oOpa3oBaHus C MOJYYEHHUEM CPEIHEro OO0IIero
oOpa3oBaHus; MPOTPaMMBI TIOJITOTOBKHU CHEIUATNCTOB cpeaHero 3BeHa ( [ITICC3).

[Iporpamma  MOXET  HCHOJB30BAThCH  JAPYTUMH  TPOodHeCcCHOHATHLHBIMU
o0pa30oBaTeIbHBIMU  OpPraHW3AlUSIMH,  PEATU3YIOMMMUA  00pa30BaATEIBHYIO
nporpamMmy cpeaHero ooiero oopazoanusi B npezenax ocsoenus: OIIOIT CIIO na
0a3e ocHoBHOrO 0011eT0 00pazoBanus (IIIICC3).

1.1. O6s1acTb npuMeHeHus1 padoveil MPOrpaMmbl

PaGouas mporpamMmma y4eOHOM TUCIUIUIAHEI SBISETCS YaCThIO MTPOTPAMMBI
MOATOTOBKH CIEHHUAIMCTOB CpeIHETo 3BeHa B cooTBeTcTBUU ¢ PI'OC cpennero
obmero oopazoanus u ®I'OC CIIO no cnernuansHocTsam 13.02.02
«TennocHabxkeHne U TEIIOTEXHUUECKOE 00opynoBanuey, 09.02.01
«KOMIIbIOTEPHBIE CUCTEMBI U KOMILIEKCHD).

PabGouass mporpamma y4eOHOW JUCHMIUIMHBI MOXET OBITh  HCIOJIb30BaHA
npernojiaBareNisiMi Ui OCYIIECTBIIEHUsS  0011e00pa3oBaTelbHON  MOJATOTOBKH
CHEIUAINCTOB CPEHETO 3BeHa €CTECTBEHHOHAYYHOTO TIPO(UIIS.

1.2. MecTo y4yeOHOH AUCHUIJIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKH
CHEeNHMAJINCTOB CPeIHEro 3BeHa:
JlucrumimHa  BXOAMT B 00mIe0Opa3oBaTEeNbHBIA IMKJI W OTHOCHUTCS K
00111e00pa30BaTEIbHBIM YUEOHBIM JUCIUTUIAHAM.

1.3. eau u 3aga4u y4eOHOM AMCHMILIMHBI — TPe0OBaHUSI K pe3yabTaTaM
OCBOCHUSA Y4eOHOM IMCIUTIIHHbI:

OcBoenne coaepkanusi yueOHou mucuumuinael OY/[.09. Xumus obGecneunBaet
JOCTHXKEHHE 00YUaIOIUMHUCS CIEAYIONINX Pe3yJabTATOB:

* IUYHOCHIHBIX .

— YyBCTBO TOPJOCTH U YBAXKEHHUS K HCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOM
XUMHUYECKON HAyKW; XMMHUUYECKH TPAMOTHOE IMOBEICHHE B MPOoQecCHOHATLHON
JEATCIBHOCTH W B OBITY MpH OOpallleHUHM C XUMHUYECKUMH BEIIECTBAMH,
MaTepuajiaMH U IpoLeccamMus;

— FOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHUS U MOBBIIIICHUS KBATU(DUKAIIUY B
n30paHHON TPO(EeCCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE HCHOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XWMHYECKOW HAyKH U
XUMUYECKUX TEXHOJOTUW JUIsl TIOBBIIEHUS COOCTBEHHOTO HWHTEJUICKTYaJbHOTO
pa3BUTHS B BBIOPAaHHON TPO(ECCHOHANBHOMN €SI TeIbHOCTH;

* MemanpeomMemHublx:

— UCTIOJIb30BAHUE PA3IMYHBIX BUJIOB IMO3HABATEILHOU JIEATEIIBHOCTH M OCHOBHBIX
WHTEJJICKTYaJIbHBIX Orepaluil (MOCTaHOBKH 3a7auu, (OpMYJIUPOBAHUS

TUIIOTE3, aHajlu3a W CHUHTe3a, CpaBHEHHUs, OOOOIIEeHMs, CHUCTeMaTU3allNH,
BBISIBIICHUS MPUYMHHO-CJICICTBEHHBIX CBSI3EH, MOKUCKa aHaJIOT OB,
dbopMyIMpoOBaHUsT BBIBOJOB) MJI PEIIEHHUs TOCTABJICHHOW 3aja4M, MPUMEHEHUE
OCHOBHBIX METOJIOB TIO3HAHUs (HAOTIONEHWS, HAYYHOTO OKCIIEPUMEHTA) IS
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U3YUYEHUS! PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodecCHoHaNbHOU chepe;

— HCIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB JUISl IOJYYEHUS XUMUYECKON
uHpOpMaIlNU, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTH JIJISl TOCTHIKEHUS XOPOLINX
pe3ynbpTaToOB B MpodecCHoHaIBHOU chepe.

* NPEOMEMHbIX'

- c(pOpPMHUPOBAHHOCTh MPEJCTABICHUN O MECT€ XUMHUU B COBPEMEHHOW Hay4yHOMU
KapTUHE MHpaA; TOHMMAHHE POJU XUMUU B (HOPMUPOBAHMM Kpyrozopa u
GyHKIMOHAIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIIeHUsI MPAKTHUYECKUX 3a/1a4;

- BIIQJICHUE OCHOBOIIOJATAlOMIUMA XUMUYECKUMH TOHSATUSIMH, TEOPUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHHE OCHOBHBIMM METOJAaMU HAYYHOTO IO3HAHUA, HCIOJIb3YEMbIMH B
XUMUU:  HAOJIOJIEHWE, ONUCAaHUE, HW3MEPEHHE, OSKCIEPUMEHT;  YMEHHUE
00pabaTbIBaTh, OOBACHATH PE3YJIbTAThl MPOBEICHHBIX OINBITOB U JEJIAaTh BHIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTh MNPUMEHSTh METOAbl TMO3HAHUS MpPU PELICHUU
MPaKTUYECKUX 3a]1ay;

- c(popMUPOBAaHHOCTh yMEHUS JaBaTh KOJMYECTBEHHBIC OLICHKM M TMPOBOAMTH
pacyeTsl 0 XUMUYECKUM (POpMYJiaM U YpaBHEHUSM;

- BJIQJICHUE NIPABWJIAMU TEXHUKU OE€30MACHOCTH MPH KCIIOJIb30BAHUN XMMHUYECKUX
BEILECTB;

- cOpMHPOBAHHOCTh COOCTBEHHON MO3UIMM IO OTHOIICHHUIO K XMMHYECKOU
uH(bOpMalny, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

B pesynpraTe OCBOCHMS AMCUMILIMHBI OOYYaIOLIUICS TOJIKEH OBIAJETh
O0IUMH KOMIETEHIUSIMU

OK 1. [ToHumaTh CYIIHOCTh M COLMAJBHYI) 3HAUYUMOCTh CBOEHM Oymylen
npodeccuu, MposIBIATh K HEW yCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JAEATEIHHOCTh, BHIOMpATh THIIOBHIC
METO/Abl M CIOCOObI BBIMNOJHEHUS NPO(PECCHOHANBHBIX 3a/lay, OLEHUBATH HX
() PEeKTUBHOCTH U KA4E€CTRO.

OK 3. [IpuauMaTh pernieHns B CTAaHIAPTHBIX U HECTAaHAAPTHBIX CUTYaIUAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh MOUCK U MCTHOIB30BaHKE WHMOPMAINHN, HEOOX0IUMON
111 3PEKTUBHOTO BHITIOJIHEHUS TTPO(PECCHOHANBHBIX 33]1a4, TPO(PECCHOHATIEHOTO
Y JINYHOCTHOT'O Pa3BUTHS.

OK 5. Ucnonb3oBath MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B
npohecCuOHANBHOM NeSTENbHOCTH.

OK 6. PaGotath B KOJUIGKTHBE U KOMaHae, 3(PdeKTuBHO 00mMATHCS
C KOJUJIEraMH, pyKOBOACTBOM, MMOTPEOUTEISIMHU.

OK 7. bpate Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJIEHOB KOMAaH/IbI
(MOYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 3a/IaHUN.

OK 8. CamocTosiTenbHO  ONpenessaTh 3ajJadyd  IpoQecCHOHATBLHOTO U
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOpPa30BAHUEM, OCO3HAHHO TUIAHUPOBATH
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ITOBBIIICHHUEC KBaJ'II/I(bI/IKaIII/II/I.

OK 9. OpueHTHpOBaTECI B YCIOBHUSX YacTOM  CMEHBI

B IPO()eCCHOHATILHOM 1A TEILHOCTH.

TEXHOJIOTUN

1.4. Koiu4ecTBO YaCOB HA OCBOEHME NPOrPaMMBbl YU4eOHOMH TUCHUIJIMHBI :

MaKCHMaJIbHOM yueOHOM Harpy3ku odyudaromierocs 117 gacos, B TOM YHCIIE:

o0s13aTeNIbHON ayIUTOPHOM yUeOHOM Harpy3Kku oOydaromierocs /8 4acos;

CaMOCTOATENBLHOM paboThl 0OyyJaromierocs 39 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIJIUHBI

2.1. O0bem yueOHoi qucuumianabl OY/1.09 Xumus

U BUAbI y4eOHOH padoThl

Bupg yueOHoi1 padoThI

Oo6vem uacos

MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 117
O0s13aTesibHAsi ayIMTOPHAas yueOHasi Harpy3Ka (Bcero) /8
B TOM YHCIIE:

J1a00paTOpHBIE PAOOTHI 16
KOHTPOJIbHBIE paOOThI 4
CamocrosiTesibHas padboTa o0yuawierocs (Bcero) 39
B TOM YHCIIE:

NOATOTOBKA pedepaToB, JOKIATOB 17
pabota ¢ yueOHOil, CIpaBOYHOM JIUTEPATYPO U HHTEPHET-pECypcamMmu

pellleHrue BapuaTUBHBIX 33/1a4 22

CO3/1aHUE MPE3CHTALUN

INOATOTOBKA IIPOCKTA

[IpomexyTouHas artectaius B hopme quddepeHImpoBaHHOTO 3a4eTa




2.2. TemaTH4ecKHid IJIaH U COAEPKAHNE Y4eOHOM AUCHUILTUHBI OV 1.09. Xumus

(TexHnueckuid mpouab npodecCHOHAILHOT0 00PA30BAHNA)

[Tepnonnueckuii 3akon . 1. MenneneeBa. Otkpsoitue . 1. MeHaeneeBbIM IEPUOAUYECKOTO
3akoHa. [lepuoguyeckuii 3akoH B hopmynupoBke JI.11.Menneneena.
ITepuoauyeckas TabIMIIa XUMUYECKHUX DJIEMEHTOB — I'paduuecKoe 0TOOpaKeHHE NEPUOIMUECKOTO 3aKOHA.

HanMeHOBaHHU Coz[ep;lca}me yqeﬁﬂoro MaTtepuaJia, HaﬁopaTOPHLIe paﬁoTLI, NPaAKTUIECCKUE 3aHATUSA, O6Lem ypOBeH]:
e pa3aesioB U caMocCTosiTe/IbHAasi padoTa 00y4armmuxcs
reM qacoB OCBOCHUY
1 2
BBenenue 1/1/0 1
Pasnenl. | O0masi u HeopraHu4vecKasi XUMMs 68/45/23
Temall. | OcHOBHBbIE IOHSATHA M 3aKOHBI XUMHH. 8/5/3
OcHoBHBbIE NTOHATUA XUMUU. BemectBo. AToM. Monekyna. XMMAYECKHAN 3JIEMEHT. 1 1
Amnorponusa. IIpocteie m cnoxkHble BemiecTBa. KayeCcTBEHHBIM M KOJIMYECTBEHHBIM COCTAaB BELIECTB. 2 2
Xumuyeckre 3HaKu U (Gopmyisibl. OTHOCUTENbHBIE aTOMHass W MOJIEKYJsipHass Macchl. KonmuecTBo
BEIIECTBA.
OcHoBHbIE 3aKOHbI XUMHHM. CTeXMOMETpHUs. 3aKOH COXPAHEHMS MacChl BEHIECTB. 3aKOH IOCTOSHCTBA 2
COCTaBa BEIIECTB MOJICKYJIIPHOU CTPYKTYPhI. 3aKOH ABOTaJpO U CJICACTBUS U3 HETO.
PacuetHble 3a/1aun Ha HAXOXKJIEHUE OTHOCHUTEIBHONW MOJIEKYJIIPHOM MAaCChI, OIPEICIICHUE MACCOBOM JIOJIU
XAMUYECKHUX DJIEMEHTOB B CJIO)KHOM BEIIIECTBE.
Buowt oeamenvnocmu na yqeﬁnblx 3anamunx. OnpeneneHI/Ie H OIICPHUPOBAHUC CIICAYIOIUMH XUMHUYCCKUMHU TOHATUAMMU:
BCIICCTBO, XUMHUYCCKUHU JJICMCHT, aTOM, MOJICKYJIda, OTHOCUTCIILHBIC aTOMHAadA W MOJICKYJIdpHasd MacCChbl, HOH, aJJIOTPOIIUA,
HU30TOIIbI, XUMHYECKAA CBA3b, JJCKTPOOTPHUHIATCIBHOCTb, BAJICHTHOCTH, CTCIICHbL OKHCJICHUA, MOJIb, MOJISIpHAA Macca,
MOJ'IHpHBIfI 00BeEM ra3006pa3HHx BCIICCTB, BEHICCTBA MOJICKYJIAPHOI'O 1 HEMOJICKYJIAPHOI'O CTPOCHUS. Pemenue 3aaad.
Buneayoumopnaa camocmoamenvnan paboma (omuemnasn): 3
Pemmenue 3a1a4 Ha OCHOBHBIC 3aKOHbI XUMHUH.
Tema 1.2. | [Iepuoanueckuii 3akoH u Ilepuognueckasi cucreMa XuMu4eckux iemMenToB .M. MeHaeseeBa u 9/6/3
CTPOEHHUE aTOMa
2 2




CrpykTypa nepuoandecKon Ta0auIlbl: Iepuoabl (Majible U 00JbIINe), TPYIbI (TJIaBHAS U TOO0YHAs).

CoBpemenHnas ¢GopmynupoBka Ilepuoaudeckoro 3akoHa. 3HaueHuwe Ilepuoguyeckoro 3akoHa U
[Tepunoanueckoit cucteMbl XuMuueckux 3neMeHToB J.J.MenneneeBa s pa3BUTHS HAYKH U NTOHUMAaHUA
XHMHUYECKOW KapTHUHBI MHUpA.

Jlabopamopnasa paboma Ne 1
MopaenupoBanue noctpoenus [leproauueckoil TabIUIBI XUMUYECKHUX DJIEMEHTOB

Buowt oeamenvnocmu na yuyeoHvIX 3aHAMUAX:

OOnbsicHeHHEe (PU3UIECKOTO CMBICTA CUMBOJIMKH MEPHOAMYECKON TaOIHIIbl XuMHUYecKux 31emMenToB [I.11.Menneneena
(HOMepOB 371eMeHTa, Iepuo/ia, IPYIIbl) U YCTAHOBKA IPUYUHHO-CJIECTBEHHON CBA3U MEXIY CTPOEHUEM aTOMa U
3aKOHOMEPHOCTSIMU U3MEHEHMS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX MMH BEILIECTB B IEPUOAAX U IPYyIINax. XapaKTepUCTUKA
3JIEMEHTOB MaJIbIX U OOJBIIMX IEPUOJIOB MO UX nojoxeHuto B [lepuonuueckoii cucteme  J[.M.Menneneesa.

BrImonHeHne XMMHYECKOTO AKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUUC MpaBmiiaMu Oe3omacHocTd. Habmoaenue, Gpuxcanus u
ONMCAaHUE PE3YJIbTATOB IIPOBEJEHHOIO SKCIIEPUMEHTA.

Buneayoumopnaa camocmoamenvnan paboma (omuemnasn):
Pemenuie 3a/1a4 Ha OCHOBHBIE 3aKOHBI XHMHHU

3

Tema 1.3.

CTtpoeHne BelecTa

12/8/4

Nonnas xumudeckas cBsi3b. KaTuonbl, mX 00pa3oBaHHE M3 aTOMOB B PE3yJIbTATE MPOIECCa OKUCIICHHS.
AHHOHBI, UX 00pa30BaHUE W3 aTOMOB B Pe3yjbTaTe MpoIllecca BOCCTAHOBIICHUs. VlOHHAs CBS3b KaK CBSI3b
MEXK]ly KaTHOHAMU U aHHMOHAMU 3a CUET JICKTPOCTaTU4YecKoro nputskenus. Kimaccudukanus noHOB: 1O
COCTaBy, 3HAKy 3apsjia, HAJIMYMIO TUJIpPATHON 000souku. MoHHbBIE KpucTaumueckue pemeTku. CBoicTBa
BENIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIECTKU

2

KoBasieHTHas xuMuyeckas cBsi3b. MexaHu3M 00pa30BaHusl KOBAJIEGHTHOM CBS3M (OOMEHHBIN U TOHOPHO-
AKLENTOPHBIN). DIEKTPOOTPULATENBHOCTh. KOBaIEHTHBIE MOJIsPHAs U HENOJsApHas cBsA3u. KpaTHoCTh
KOBAJIEHTHOU CBSA3U. MOJIEKYJISIpHBIE U aTOMHbBIE KpUCTaNINUEeCKue pereTku. CBONCTBa BELIECTB C
MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTAIUIMYECKUMHU PELIETKaAMMU.

Merannuueckas cBsA3b. Metamnmyeckas KpUCTAUIMYECKast PEeIIETKAa U METAJUIMYECKAsi XMMUYECKas CBSA3b.
Pu3nyecKre CBOMCTBA METAIIJIOB.

ArperaTHbl€ COCTOSIHUSI BEIIECTB W BOJOPOJHAs CBs3b. TBeplioe, KUIKOE U ra3000pa3HOE COCTOSHUS
BemiecTB. [lepexon BemecTBa U3 OJHOTO arperaTHOro COCTOAHUS B ipyroe. BomopoaHas cBS3b.
Uucteie BeliecTBa M cMecHu. IloHsTHEe O cMecH BellecTB. I'oMoreHHsle U rereporeHHble cMecu. CocTaB




cMmecei: 00beMHast U MaccoBast JI0JIM KOMIIOHEHTOB CMECH, MaccoBasi A0JIsl TpUMECEH.
Hucnepcupie cuctemsbl. [lonstne o maucmepcHoit cucteme. JlucnepcHas (asa u TUCIIEPCHOHHASI Cpena.
Knaccudukanus qucnepcHsix cucteM. [IoHITHE 0 KOJUTOMAHBIX CUCTEMAaX.

Jlabopamopnasa paboma Ne2
[Tonydenue cycneH3un KapOOHaTa Kajabliusl B BOJE

Buowt oeamenvnocmu na yuyeoHvIX 3aHAMUAX:

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XUMUYCCKUX BCIICCTB OT CTPOCHUA aTOMOB 06pa3yfonmx X XUMHUYCCKHUX DJIEMCHTOB.
XapakTepUCTHKA BAKHEHIIIUX TUIIOB XUMUYECKUX CBS3EH U OTHOCUTEIBLHOCTH STON THUITOJIOTHH.

OOBsicHEeHHE 3aBUCIMOCTH CBOWMCTB BEIIIECTB OT MX COCTAaBa M CTPOCHHSI KPUCTAJUIMYESCKIX PEIICTOK.

Bueayoumopuas camocmoamensvnan padoma (omuemnasn):
Pemenue 3amau no reme «CTpoeHUE BEIIECTBAY.

Tema 1.4.

Boaa. PacTtBopbl. DileKTPOJNTHYECKAS] TUCCOIUAIIMS.

8/5/3

Bopa. PactBopel. PactBopenne. Boma kak pactBoputenb. PactBopuMocTh BemiecTB. HacblllieHHBIE,
HEHACBHIILIEHHBIC, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, >KUJAKOCTEH M TBEP/IbIX
BEIIIECTB OT Pa3IUYHBIX (DAKTOPOB.

MaccoBasi 0Ji1 paCTBOPEHHOT'O BELIECTBA

DNEKTPOIINTAYECKAST JUCCOLMALMS. DJIEKTPOIMUTHI U HEJIEKTPOUTHL. DJIEKTPOJIUTUYECKAST AUCCOLIMALIMSL.
MexaHu3MBbl JIEKTPOJIUTHYECKON AUCCOLMALNN [T BEIIECTB C PA3JUYHBIMU THUIIAMH XUMHYECKON CBS3H.
I'mapatupoBaHHbIE M HETUIPATUPOBAHHBIE HOHBL. CTENEHb ANEKTPOIUTHYECKON auccorannn. CHJIbHBIE U
ciabple 3JeKTPOIUTHl. OCHOBHBIE MOJIOKEHHUSI TEOPUHU AJIEKTPOJIUTUUECKONW aucconuanuu. Kucnorsl,
OCHOBAHHSI M COJI KaK BJIEKTPOJIUTHI.

Buowvi desamenvnocmu na yueonvix 3anamuax: OOopMyIUpOBKAa OCHOBHBIX MTOJIOKEHUH TEOPUH DIEKTPOIUTHUECKON
JMCCOLMAIIMHI U XapaKTePUCTHKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETUHEHHUH.

Bueayoumopnas camocmoamensnasn paboma (omuemnas):
Pemenue 3amau no reme «Teopust 3NEKTPONUTHUECKON TUCCOLIUALIAN

Tema 1.5.

Kunaccupukanus HeOpraHmuecKnx CoOeJMHEHUd M X CBOMCTBA

12/8/4

Kucnoter u ux cBoiicTBa. KUCIOTHI Kak 3JIEKTPONHTHI, UX KIACCU(PUKAIMS MO Pa3-JIMYHBIM TPU3HAKAM.
XUMHUYECKHE CBOWCTBA KHCIOT B CBET€ TEOPUU DIICKTPOIUTHYECKOW mucconmanuu. (OcoOeHHOCTH
B3aUMOJICCTBUSI KOHIICHTPUPOBAHHOW CEPHOW M a30THOM KHUCIOT ¢ Merauiamu. OCHOBHBIE CIOCOOBI
MOJTYYEHUs] KUCIJIOTHL.

2
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OcHoBaHus 1 ux cBoicTBa. OCHOBaHUS KaK 3JEKTPOIMUTHI, UX KIACCU(PUKALUS MO pa3-TUYHBIM MPU3HAKAM.
XHUMHUYECKHE CBOMCTBA OCHOBAaHMI B CBETE€ TEOPUU DIIEKTPOJIUTUYECKOW aucconuanuu. Pasimoxenue
HEPaCTBOPUMBIX B BOJIE OCHOBAHUNA. OCHOBHBIE CIOCOOBI NMOJIYYEHHsI OCHOBAHU.

Conm u ux cBoricta. Conu Kak MeKTpoauThl. COIM CpelHue, KUCIIbIE 1 OCHOBHBIE. XUMUYECKHE CBOMCTBA
COJICH B CBETE TEOPUH IEKTPOIUTHUECKOH auccoruanuu. CrocoOsl moydenus coneil. ['uaponus coneit.
Oxcuapl n ux cpoictBa. ConeoOpa3sytone U HecojeoOpasyromue okcuabl. OCHOBHbBIE, aMPOTEpHbIE U
KHCJIOTHBIE OKCHJBI. 3aBUCHMOCTb XapaKTepa OKCHJIA OT CTEIEHH OKUCIIEHHs 00pa3ylollero ero MeTajua.
XuMHYecKHe cBOMCTBA OKCHIO0B. IlonyueHne okcuaoB.

Jlabopamopnuie pabomut
Neo 3 McnipiTaHne pacTBOPOB KUCIIOT U OCHOBAaHUM MHIWKATOPAMH.
Ne 4 TTpuroroBiieHHE pacTBOpa 3aJaHHON KOHLICHTPALIMH.

Buowt oeamenvnocmu na yuyeonvlx 3aHAMUAX:

Knaccugunukanys BEmecTB U MPOLECCOB C TOYKU 3pEHHs OKUCIEHHUI-BOccTaHOBNIeHHs. CocTaBiIeHne ypaBHEHUH peakiuuit
C MOMOIIIbIO METO/Ia AJIEKTPOHHOr0 OanaHca.

OOBbscHEHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakliy U MOJIO0KEHUSI XUMUYECKOTO PAaBHOBECHSI OT Pa3IMUHbIX
(akTopoB BrINOIHEHNE XUMHYECKOTO IKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUUC MpaBmiiaMu Oe3omacHocTH. Habmonenue,
(uKcalysi U ONMCAHUE PE3yJIbTATOB IPOBEIEHHOI0 SKCIIEPUMEHTA. .

Bueayoumopnasa camocmosamenvnana paboma (omuemnasn):
Pewenue 3a0au no meme «XuMHuueckre CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEIMHEHUIN

Tema 1.6.

XuMHYECKHE PeaKINH

9/6/3

Knaccudukanuss XuMudeckux peakiuid. Peakiuum coequHeHus, pa3jioXeHUs, 3aMelleHus, OOMeHa.
Karanutnueckue peakiuu. O6paTumbie 1 HeoOpaTUMBbIe peakiiuu. ['OMOreHHbIE U TE€TEPOTCHHbBIC PEAKIIHH.
OK30TEepMUYECKHE W  DHIOTEPMUYECKHE peakiuu. TeroBod dA(PPeKkT XUMUYECKUX PEaKIUid.
Tepmoxumudeckrue ypaBHEHHUS.

OKHCIIUTENTFHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb OKuCHeHHs. OKUCIUTENh W BOCCTAHOBJICHHE.
BoccranoButens W okucieHwe. MeTo ANEKTPOHHOTO OamaHca IS COCTaBJICHUS ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEHHBIX PEAKITUH.

CkopocTh XUMHUYECKUX peakuuid. [loHATHE O CKOPOCTH XMMHUUYECKUX peaKUuid. 3aBUCUMOCTh CKOPOCTH
XUMUYECKUX PEaKIUid OT Pa3IMYHBIX (PAKTOPOB: MPHUPOILI PEATUPYIOMIMX BEIIECTB, UX KOHIIEHTpPAIIHH,
TEMIIEPATypPbl, HOBEPXHOCTH CONPUKOCHOBECHUS U UCIIOJIb30BAHUS KAaTAIU3aTOPOB.

OO6patuMocTh XUMHUUYECKHX peakiii. O0patrmbie M HeoOpaTUMBbIE peakini. XUMHUYECKOe PaBHOBECHE U
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CITOCOOBI €T0 CMCIICHUA

Jlabopamopnaa padomot Ne5 2
[TosryyeHne COJISIHOM KMCIIOTHI M U3YUYEHUE €€ CBOMCTB

Bueayoumopuas camocmoamensvnasn paboma (omuemnasn): 3
Pemrenne 3aaa4 I10 TEME «OKUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pPCaKuu»

Buowl oeamensnocmu na yueonvix 3anamusax: OObsICHEHUE CYyIIHOCTH XUMHUECKUX mporeccoB. Knaccudukanms

XUMUYECKUX PEAKIUNA 10 PA3IMYHBIM IPU3HAKAM: YHUCIYy W COCTaBy MNPOAYKTOB M PEAareHTOB, TEIUIOBOMY 3((eKTy,
HaITpaBJICHHUIO, (1)336, HaJIMYHIO KaTaJi3aTopa, U3MCHCHUIO CTCIICHEH OKUCICHUS 3JICMCHTOB, 06pa3y101u1/1x BCIICCTBA.

VYcranoBka IIPU3HAKOB O6H_ICFO H pa3JIMYHOr0 B TUIIOJIOTIHK PEAKINU IJIA HCOpFaHI/I‘IeCKOﬁ u OpraHquCKOfI XUMHH.
Knaccuguiukanys BemecTB U MpOLECCOB C TOUKH 3PEHUS] OKUCICHUsA-BOCCTaHOBJIeHUsA. COoCTaBIeHNE YPaBHEHUN PEaKLInii C
IIOMOINBIO METOAA JJICKTPOHHOI'O OanaHca.

OO0ObsICHEHNE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH pPCaKkiun W II0JIOKCHHA XHUMHUYCCKOI'O0 PpPaBHOBECHUA OT PA3JIMYHBIX
(baKTOpOB. Brinonnenue XUMHUYECKOTO OKCIICPUMCHTA B IIOJIJHOM COOTBCTCTBHHC IIpaBUJIaMHU 0€30IaCHOCTH. Ha6J'IIO)ICHI/Ie,
(bl/IKcaIII/IFI 1 OIIMCAHHC PE3YJILbTATOB ITPOBCACHHOI'0 OKCIICPUMCHTA.

Tema 1.7. | MeTa/iIbl H HEMETAJLIbI 10/7/3
Meramibl. OcOOEHHOCTH CTpOEHUsT AaToMOB M KpucTamwioB. Dusnyeckue CBOIICTBA METAIIOB. 2
Knaccudukanuss MeTajuioB 1O  pa3iIUYHbIM  NpU3HAKaM. XUMHUYECKHE CBOMCTBA  METaJJIOB.
DIIEKTPOXUMHYECKUN PSJT HANIPSKEHUM METauloB. MeTamiorepMmus.

OO6mue criocoObl nostydeHus: MetayioB. [lonstue o Mmetamnypruu. [Tupomeramnyprusi, rTuipoMeTaTyprus

1 dneKTpoMeTaIuTyprusi. CrijiaBbl YEpHBIE U IIBETHBIE.

Hemeranmnbl. OcobeHHOCTH CTpoeHUs aToMOB. HemeTtanisl — mpocThie BelecTBa. 3aBUCUMOCTh CBOMCTB 2

TaJOT€HOB OT UX IMOJIOKEHHS B MEPUOANYECKON cucTteMe. OKUCIUTEbHBIE 1 BOCCTAHOBUTEIBHBIC CBOMCTBA

HEMETAJIJIOB B 3aBUCHUMOCTH OT UX IOJIOKEHHUS B PALY SJIEKTPOOTPULIATETBHOCTH.

Jlabopamopnasa paboma Neb 2

ITonydenue okcuaa yraepoaa |V u uzydenue ero CBOiCTB

Koumponvnas paboma no Heopzanuueckou Xumuu 2
3

Bueayoumopnasa camocmoamenvnan paboma (omuemnas):
PedepaTsl Ha Temy «MeTajuibl 1 HEMETAILIBI

Buowi oeamenvnocmu na yueonvix 3anamuax: XapakTEpUCTUKA COCTaBa, CTPOEHMS, CBOMCTB, MOJYYEHHs] U1 TPUMEHEHUS
BakHeWmux MeramwioB (IA u Il A rpynm, amomMuHWus, Kelle3a, a B €CTECTBEHHO-HAyYHOM mNpoduiie U HEKOTOphIX d-
AJIEMEHTOB)U UX COECIUHEHUM.

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, MOJyuYeHUs W npuMeHeHus BaxHeimux HemeramuioB (VI A, VIIA, VIA
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rpynm, a Takxke azota u Qocdopa, yriepoga M KpeMHHS, BOJOPOJA) U UX COEAUHEHUH. BblmoiHEHHE XHUMHUYECKOTO
HKCHEPUMEHTa B IOJHOM COOTBETCTBUHUC MpaBmiamMu Oe3omacHoctu. Habmionenue, (ukcamusi u onmcaHue pe3ysIbTaToB
IIPOBEJICHHOT'O SKCIIEPUMEHTA.

Paznen 2

OpraaneCKaﬂ XUMUA

48/32/16

Tema 2.1.

OcHOBHbBIE IOHATHS opraaneCKoﬁ XMMHUHN U TCOPHUSA CTPOCHUEC OPIraHNYCCKHUX COCI{I/IHeHHﬁ

71512

[Ipenmer oprannueckou xumuu. IIpupoiHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE OPTAHUYECKHUE BEIIECTBA.
CpaBHEHHE OPTAHUYECKHUX BEIIECTB C HEOPTAHUYECKUMM.

BanenTHOCTE. XMMHUYECKOE CTPOCHUE KAK MOPSIOK COETMHEHUS aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.
Teopust cTpoeHust opranmyeckux coeauHeHnii A.M. bBytinepoBa. OCHOBHBIE TIOJOKEHHS TEOPUH
XUMHUYECKOTO CTpoeHHus. M3omepusi u wu3zomepbl. Xumuueckue (OpMysiasl W MOJETH MOJEKYl B
OpraHU4eCKON XUMUHU.

2

Krnaccudukanus opranndeckux emects. Kiaccnukanys BemecTs o CTPOCHUIO YIJIEPOJHOTO CKEJleTa U
HATMYUIO QYHKIMOHANBHBIX Tpymil. ['omonoru u romonorusi. Hauana nomenknarypst IUPAC.
Knaccudukanua peakumidi B opraHmyeckod xumud. Peakuum mnpucoequHeHus (THIPUPOBAHMS,
raJIOTEHUPOBAHUSA, TUAPOTAJOTEHUPOBAHUS, THApaTaluu). Peaknum oTierieHus (IeruapupoBaHus,
JEeTUpOraJoreHupOoBaHus, AeruapaTaiun). Peakuun 3amenienus. Peakuyuu nzomepusaium.

Buowi deamenvnocmu na yueOnvix 3anamuax: XapaKTepUCTHKa COCTaBa, CTPOEHUS, CBOMCTB BaXHEMIINX KJIACCOB
YIIEBOAOPOAOB. YCTAaHOBKA 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHS MOJEKYJI. XapaKTepUCTUKA BAXKHEWUIIMX TUIIOB
XUMHUYECKUX cBsi3ed. Mcronb3oBaHue B Y4eOHOM M MPO(ECCHOHANBHOM JEATENbHOCTH XMMHMYECKUX TEPMHHOB U
cuMBOIMKH.Ha3BaHWe M3ydEHHBIX BEIIECTB 0 TPUBUAIBHOW MM MEXIYHAPOJHONW HOMEHKIIATYpEe M OTPAXKEHHME COCTaBa
THX COCIMHEHHH C TMOMOUIbI0 XUMHUYECKUX (opmyd. OTpakeHHEe XMMUYECKHUX IPOLECCOB C IOMOUIbIO YpaBHEHHI
XMMHUYECKHX pEaKUMid. YCTaHOBKA MPU3HAKOB OOIIEr0 M Ppa3jiMYHOrO B TUIIOJOTHMM PEAKUUH A HEOPraHUYECKOW U
OpraHMYEeCcKON XMMHUU. BBINOIHEHHE XMMHYECKOrOo SKCIIEPUMEHTA B MOJIHOM COOTBETCTBUU C INpaBUiIaMH 0€30MacHOCTH.
Habmtonenue, pukcanus u onucaHue pe3yabTaToB IPOBEICHHOIO SKCIEPUMEHTA.

Bueayoumopuaa camocmoamenwvnasn paboma (omuemnasn):

Pemenne 3amau mo Teme «Teopust CTpoeHHs OpPraHMYECKHUX COEIMHEHUH: TOMOJOTHS W H30MepHsl (CTPYKTypHas u
IIPOCTPAHCTBEHHAsA). B3anMHOE BiIMsHME aTOMOB B MOJIEKYJIax. THIIBI CBSI3€M B MOJIEKYJIaX OPraHUYECKUX BELIECTB.
['uOpuanzanus aToMHBIX opOuTanei yraepoaa. Pagikan. @yHKIIMOHATIbHAS TPYIIIAY.

Tema 2.2.

YraeBoaopoabl M UX NPUPOJAHbIE HCTOYHUKH

14/9/5

AJIKaHbl. TOMOJIOTMYECKUW psifl, M30MEpHUsi U1 HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB

2

13




(MeTaHa, 3TaHa): TOPEHUE, 3aMElIEHUE, pa3ioKeHue, AeruaprupoBanue. [IpuMeHeHe ankaHOB Ha OCHOBE
CBOMCTB.

AnkeHbl. OTWJEH, €ro MojydyeHue (ACTUIPUPOBAHUEM OTaHA, ACMOJUMEPHU3ALUEH MOJIUAITUIICHA). 2
['omosornuecknii psi, U30MEpHsi, HOMEHKIATYpa aJKEHOB. XHMMHUYECKHE CBOWCTBA JTUJICHA: TOPEHUE,
KaueCTBEHHbIE peakinu (oOecliBeurBaHUE OPOMHON BOJBI M PacTBOpa MEpMaHraHaTa Kajusl), TUApaTalus,
nonumepusanus. [IpumeHenune 3TuineHa Ha OCHOBE CBOKWCTB.
Juensl u kayuyku. [loHsiTHE O AMEHAX Kak yrieBOAOPOAAX C JABYMs IBOWHBIMU CBA3SIMHU. CONpSKEHHBIC
nueHbl. XUMUYECKHME cBoiicTBa OyTtanueHa-1,3 u wu3ompeHa: oOeclBeYMBaHWE OpPOMHOW BOABI U
NOJIMMEPHU3ALMs B KayuyyKu. HaTypasibHbIl U CHHTETHYECKHE KayuyKu. Pe3nHa.
Anxusbl. AuetuneH. XUMUYECKHME CBOWCTBA alleTHIIEHA: TOpeHHe, Oo0ecuBeYMBaHHE OpPOMHOW BOIBI, 2
MPUCOEAUHEHNNM XJIOPOBOJAOpOAa W ruaparanusa. [IpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
MexkitaccoBast H30Mepus ¢ aIKaJUECHAMU.
Apenbl. benzon. Xumuueckue cBoicTBa O€H30ia: TOpPEHHME, peakUMHU 3aMelleHHs (TajJoreHUpOBaHUE,
HutpoBanue). [IpumeHeHne O€H30J1a Ha OCHOBE CBOMCTB.
[IpupoHbIe HCTOYHUKHU YTIAE€BOAOPOAOB. [IpupoaHbIii ra3: coctaB, MpUMEHEHUE B KAUE€CTBE TOIUIMBA. 2
Hedtb. CoctaB u nepepabotka Hedtu. [leperonka Hedtu. HedrenpoaykTel
Jlabopamopnas paboma Ne7 2 3
[TomyyeHue 3THIIEHA U U3YYEHHUE €r0 CBOMCTB.
Buowt oeamenvnocmu na  yueOHvIX 3aHAMUAX: XapaKkTepUCTUKa COCTaBa, CTPOCHMS, CBOWCTB, IOJIYYEHUS WU
MIPUMEHEHUS BaXHEHUIINX KJIACCOB YTJIEBOJOPOAOB (AJKaHOB, LMKIOAIKAHOB, aJIKCHOB, aJJKWHOB, apEHOB) U MX Hauboisee
3HAa4YUMbIX B HapOI[HOX03${I>'ICTB€HHOM II1aHE HpeﬂCTaBHTeHCﬁ. Brimmomnenne  XMMHUYECKOTO OKCIICPUMCHTAa B IIOJIHOM
COOTBCTCTBUHU C IIPpaBUJIaMU 0€301IacHOCTH. Ha6J’IIOI[CHI/Ie, (bHKCElL[I/IH U OIIMCAHUC PE3YJIbTATOB IIPOBCIACHHOTO
OKCIICPUMCHTA.
Bueayoumopuaa camocmoamenvhasn paboma (omuemnas) 5)
Pecdepatsl o TeMaM «ATKaHbD; « AJIKMHBDY; « AJIKEHbD; «/IUEHBI U KayuyKu»; « ApeHbD»

Tema 2.3. | Kucjiopojacoaep:;kaijue OpraHu4ecKne coeIHHeHust 13/9/4
Anpaerunsl. [lonsatue o0 anbaeruaax. AnbaeruaHas rpynna kak ¢GpyHkuuoHaidbHas. Gopmanbaerug u ero 2 2

CBOMCTBA: OKHUCJEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMMN CIHPT.
[TonyyeHue anmpaETHIOB OKHUCICHHEM COOTBETCTBYIONIMX CHUPTOB. [Ipumenenue dopmanpaernga Ha
OCHOBE €0 CBOMCTB.

KapOoHnoBbie kucioThl. [loHsitue 0 kapOoHOBBIX KHcoTax. KapOokcuiibHas rpynna Kak ¢GyHKIIMOHATbHAS.
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["'oMonoruyeckuit psia npeaeabHbIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIOT. [lomyueHne kapOOHOBBIX KHCIIOT
OKHCJIEHUEM aJIbJIETUI0B. XUMUYECKUE CBOWCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOICTBA C MUHEPAIBbHBIMU
KHACJIOTaMU U peakuus 3tepudukanuu. [IpuMeHeHne ykCyCHOM KHCIIOTBI Ha OCHOBE CBOWCTB. Bwicuine
YKUPHBIE KUCJIOTHI HA IPUMEPE NATbMUTHHOBOU U CTEAPUHOBOM.

Crnoxuble 3upbl 1 xupsbl. [lomydyenue cinoxHbIX 3QupoB peakiueit srepudukanmu. CroxHble 3QUpbI B 2
MpUPOJIE, NX 3HaUeHue. [[pumenenne cioXHbIX 3(UPOB HA OCHOBE CBOWCTB.
Kupsl kak crnoxssie 3¢upbl. Kinaccudukamus KupoB. XUMUYECKHE CBOMCTBA >KUPOB: THUAPOIU3 H
TUAPUPOBAHUE KUAKUX KUPOB. [ [puMeHeHune )kMpoB Ha OCHOBE CBOMCTB. Mbla
VYrieBoabl. YTIeBOAbl, UX KIacCHU(pUKALMS: MOHOCaXapuibl (TI0K03a, (pyKTo3a), AUcaxapuisl (caxaposa) 2
U TIoJIMcaxapuibl (Kpaxmali U IeJITI0103a).
['mroko3a — BEIIECTBO C JBOMCTBEHHON (YHKIMEH — alibJACTUIOCIUPT. XUMUUYECKUE CBOMCTBA TJIFOKO3BI:
OKHCJICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpPOUT, crupToBoe OpokeHue. [IpumeHenue
TJIFOKO3bI HA OCHOBE CBOMCTB.
3HayeHue YTIEBOJIOB B *KUBOW MPHUPOJE U KU3HU uelioBeka. [loHsATHE O peakiusx MOJUKOHACHCAIUU U
TUAPOJIM3a Ha IPUMEPE B3aUMOIIPEBPAIIICHUN; TJIIOK03a <> TOJIMCaXapu/l.
Jlabopamopnas pabomaies 2 3
N3ydenune cBONCTB KAPOOHOBBIX KUCIIOT .

Buowt oeamenvnocmu na yueoHvIX 3aHAMUAX:

XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOMCTB, MOJYYEHUS U aJIbJEruioB ((popManbIeruoB W aneTalbJIeruja),
KapOOHOBBIX KHUCIIOT, 3(UPOB,)KUPOB, yrieBooB. Ha3zBaHNe M3y4YeHHBIX BEIECTB 110 TPUBUAIBHON MU MEXIYHapOIHON
HOMCHKIJIATYpE€ U OTPAXKCHUEC COCTaBa 3THUX COCI[I/IHCHI/Iﬁ C IIOMOIIBKO XHMMHUYCCKHX q)OpMy.]'I. OTpa)KeHI/Ie XUMHNYCCKHUX
MPOIIECCOB C MOMOIIBI0 YPaBHEHUN XUMHUUYECKHX pEaKIui. Y CTaHOBKA MPHU3HAKOB OOIIEro M Pa3jiuvyHOr0 B TUIIOJOTHHU
peaKuuii 1711 HEOPraHUYECKOM U OPraHUYECKON XUMUU.
Brimonnenue XuMH4eCKOTO OKCIICPUMCHTA B IMTOJIHOM COOTBETCTBUUC ITPABUIIAMU 0€30IaCHOCTH. Ha6J'IIOI[eHI/IC, q)HKC&I_[I/IH n
OIMMMCAHUC PE3YJIbTATOB NPOBCACHHOT'O SKCIICPUMCHTA.
Bueayoumopnaa camocmoamenvnasn paboma (omuemnasn): 4
Pe(bepaTLI 10 TEMC «Kchopozloco;[epmamHe OpPra’Hn4eCKUcC COCANHCHU ).

Tema2.4. | Aszorcoaep:kanime oprannveckue coexnHenusi. [loaumepnl 14/9/5

Awmunsl. [Tonsitue 06 amuHax. AnudaTtuyeckue aMuHbI, UX KilacCU(pUKAIKI U HOMEHKIATypa. AHWINH KaK 2 2

opranudeckoe ocHoBanue. llomydenune aHwimHa w3 HUTpoOeH3oja. [IpuMeHeHuMe aHWIMHA HA OCHOBE
CBOWCTB.
AMUHOKHUCIIOTBI. AMHMHOKHCIOTBEI Kak amdoTepHbie UG YHKIMOHAIBHBIE OPraHWYECKHE COEIUHCHHS.
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XUMHYECKHE CBOMCTBA AMHMHOKHCIJIOT: B3aWUMOJECHCTBUE C IIECIOYAMH, KUCIOTAMH U JPyr C APYyTOM
(peakuusi moMKOHAeHcauK). TlenTuaHas cBI3b U nmoJunenTuasl. [IpuMeHeHrne aMUHOKHUCIIOT Ha OCHOBE
CBOMCTB.

benku. IlepBuuHasi, BTopuyHasi, TPETHUHASA CTPYKTYpPbl OEJIKOB. XMMUYECKHE CBOWCTBA OEJIKOB: TOPEHHE, 2
JIeHaTypaIys, TUAPOJIN3, IIBETHBIE peakiuu. buojgornueckue GyHKIIMN OEIKOB.
[Tommmepsl. benku 1 monmcaxapuapl Kak OMOTTOTMMEDPHI. 2
[Inactmaccsl. [lomyuyeHne nomMMeEpPOB peakUue MOJUMEPU3ALUN U TTOJTUKOHICHCAIMU. TepMOIIIIaCTUYHbIC
Y TEPMOPEAKTUBHBIE TIacTMACCHL. [IpeacraBurenu miacTmace.
Bonokna, nx kmaccudukanus. [Tonydenne BonokoH. OTaenbHBIC PEACTABUTEN XUMUYECKAX BOJOKOH.
Jlabopamopnasa pavoma Ne9 2
KauectBeHHas peakiusi Ha OCJIKH.
Buowt oeamenvnocmu na yueonvlx 3anamuax: XapakTepUCTHUKA COCTaBa, CTPOCHHS, CBOMCTB, MOIYUCHHUS U IPUMCHEHUS
dHWJINHA, aMHHOKHMCIIOT, 66J'IKOB, HCKYCCTBCHHBIX KW CHHTCTUYCCKHX BOJIOKOH, Kay4YYyYKOB, IIJIaCTMACC. Brinonnenue
XUMHYCCKOI'0 SKCIICPUMEHTA B IIOJIHOM COOTBCTCTBHU C IIpaBUJIaMU 0€30IIaCHOCTH. Ha6JIIOI[CHI/Ie, (bHKCElHI/IFI H OIIMCaHHuC
pE3yabTaTOB MPOBEJCHHOTO IKCIIEPUMEHTA.
Hmoz06aa konmpoavnasa padoma 2
Bueayoumopnas camocmoamenvnas paboma (omuemnasn): Pegpepamovt no meme «Azomocooepicanjue S
Op2aHu4ecKue cOeOUHEHU)

MakcumajibHas yyeOHas HATpy3Ka: 117

O0s13aTesIbHAsI Ay/IMTOPHAsSI yueOHasi Harpy3ka: | 78/16
CamocrosiTejibHasi pa6oTa 39
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3. YCJIOBUSI PEAJIN3AIINA YYEBHOUN U CHUTIJINHBI
3.1. TpeOoBaHMS K MUHHMAJIBLHOMY MAaTePUAJIbLHO-TEXHUYECKOMY 00ecre4eHNI0
OVY .09 Xumus

Peanuzanus yueOHON MUCHUIUIMHBI TpeOyeT Hamu4us y4eOHOTo KaOWHeTa XUMUH,
1a00paTOpUN XUMUH.

O6opynoBanue yueOHOro KabUHETa:

- TOCAI0YHBIE MECTa MO0 KOJTMYECTBY 00yUYaIONTXCS;

- pabodee MeCTo MpenoaBaTelis;

- BBITSDKHOM 1IKad;

- KOMIUICKT 3aJaHHi I TECTUPOBAHUS M KOHTPOJIBHBIX padoT.

TexHuuecKkue cpeacTra 00yyeHus:

- KOMIIBIOTEP C JINLEH3UOHHBIM ITPOTrPAMMHBIM 00ECIICUEHUEM;
- MyJIbTUMEIUATIPOEKTOP;

- UIHTEpaKTUBHAs J10CKa.

O6opynoBanue 1a00paTOPUH:

- HabOp XWUMHYECKOW TMOCYIbl W MPHUHAIICKHOCTEH 17 J1a00paTOPHBIX U
MPAKTHYECKHUX pabOT — MO KOJIMYECTBY 00yJaIOIMINXCS;

- HaOOPBI PEAKTUBOB OPTAaHUYECKUX U HEOPTAHUYECKUX BEILIECTB;

- KOMIUIEKT Y4€OHO-HATJISIHBIX TOCOOUM « XUMUS»;

- TEPMOCTaT;

- CYLIIWJIbHBIN IKaQ.

3.2. Uudgopmaunonnoe odvecneuyenue oo0yuenuss OY .09 Xummus.
Ilepedyens pekomenayemMbIX yueOHbIX u3aanuil, UHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypbl

[Ans ctyneHToB

Apremenko A.W. Oprannyeckast xumus: yueonuk. M., KnoPyc, 2018

lNabpuensa O.C., OctpoymoB MW.I'. Xumusa: y4eOHUK [ CTYJCHTOB
npodeccuoHaNbHbIX 00pa30BaTENbHBIX OpraHU3allfii, OCBaWBAIOMIMX Mpodeccuu
ucnermaiabaHoctu CIIO. — M., 2017

[Ma6puensa O.C., OctpoymoB WU.I'. Xumusa mns mpodeccuil ¥ CrenuaibHOCTEH
€CTECTBEHHO-HAYYHOTO TPO(HIIsL: Y4eOHMK ISl CTYJIEHTOB MPOQECCHOHAIBHBIX
oOpa3oBaTeNbHBIX OpTaHM3aIUi, OCBAaWBAIOIMIMX MPOGECCUd U CHEIUATbHOCTH
CIIO. - M., 2017

[Nabpuenssn O.C. u gp. Xumwms. Ilpaktukym: yueb. mocoOue sl CTYAEHTOB
npodeCCUOHANIBHBIX 00pa30BaTEIbHBIX OPTaHW3allMi, OCBauMBAIOIIUX MNpodeccuu
ucnenuansHoctu CIIO. —M., 2017

[Mabpuensn O.C.u np. Xumus: mocodue jyist moaroroBku k EI'D: yue6.mocobue st
CTYJICHTOB TpO(eCCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHHW3AIUH, OCBAMBAIOIIUX
npodeccun u cneruaibaoctu CI10. — M., 2017
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INabpuensn O.C., Jleicopa I'.I'. Xumusa. Tectbl, 3amauun u yIpaxKHEHUS:
yue0.1mocolue sl CTyIeHTOB MPOeCCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AINH,
ocBamBaromux npodeccun u crienuanbaoctu CI1O. — M., 2017

Epoxun IO.M., KomaneBa W.b. Xumus nns npodeccuil U crenuanbHOCTEH
TEXHUYECKOTO M E€CTECTBEHHO-HAYYHOTO mMpoduiei: y4eOHWK i CTYISHTOB
npoecCHOHATBHBIX 00pa30BaTEIBHBIX OPTaHU3AIMM, OCBAMBAIOMUX Tpodeccuu u
cnenuanpHocT CIIO.— M., 2017

[Ans npenogasaTend

O6 o6pazoBanuu B Poccuiickoii @eneparuu: deaep. 3akoH or 29.12. 2012 Ne
273-D3 (B pen. Penepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-03, ot 05.05.2014 Neo 84-
@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-@3, B pea. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Ipuka3z MunucrepctBa oOpa3oBanus u Hayku P® ot 31 nekabpsa 2015 r. N1578
"O BHeceHMHM HW3MEHEHUW B (penepanbHbIi TOCYAapCTBEHHBIM 00pa30BaTEIbHBIN
CTaHAApT  CpelHero  oOmero  oOpa3oBaHUs,  YTBEPKACHHBIA  MPUKA30M
MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r.
N413"

[TpumepHas ocHOBHasi oOpa3oBaTeibHas IporpaMMa CpeaHEro 00ILEero
oOpa3oBaHus, 0100peHHas pemeHneM (GeaepalbHOTO  y4eOHO-METOUYECKOTO
oObeauHeHusT 1Mo oOmiemMy o0pa3zoBaHuio (MpoToko OT 28 uroHs 2016 r. Ne
2/16-3).

CrnankoB u ap. Xumust 17151 ipodeccuii U crennanabHOCTEeH TEXHHYECKOTO
npoduiist (3nexkTpoHHoe npuioxenue). — M.,2017 I'abpuensan O.C., Jlvicosa I'.1I.
XuMHUsI: KHUTA IS TIpernojiaBarenis: y4e0.-MeTo 1. mocodue. —

M., 2012.

T'abpuenan O.C. u dp. Xumus 115 ipodecCuii U CrenuanibHOCTeH TEXHUYECKOTO

npo@uiis (37€KTPOHHOE PUIIOKEHUE).

NuTepHeT - pecypcesl:

www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbI TOphD»).

www. hemi. wallst. ru (O6pa3oBaTebHbIN CAaUT AJIsI MKOJIHHUKOB « XUMUSD»).
www. alhimikov. net (O6pa3oBaTebHBIN CAUT IJIs MIKOJIbHUKOB).

www. chem. msu. su (DyieKTpoHHass OMOIMOTEKA [0 XUMUH ).

www. enauki. ru (uHTEpHET-U3AaHUE 1151 yunuTenel « EcTeCTBeHHbIC HAyKN» ).
www. lseptember. ru (MmeTonuueckas razera «llepBoe ceHTIOps).

www. hvsh. ru (kypHan «Xumus B IIIKOJIEY ).

www. hij. ru (kypHan « XUMHSI B )KAZHBY).

www. chemistry-chemists. com (3J1eKTpOHHBIN KypHaT « XUMMHKH U XUMUS).
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4. KOHTPOJIb U OILIEHKA PE3YJbLTATOB OCBOEHHUSA YYEBHOM

JAUCHUITJIMHBI

KoHTpoib M oOmeHkKa pe3yJbTaTOB OCBOCHUS YYEOHON IUCHUIUIMHBL «XUMUSD»
OCYILECTBIISIETCS IIPENOAABATENIEM B IIPOLIECCE MPOBEACHUSA NPAKTUUECKUX 3aHATUI
U Ja00paTOpHBIX pabOT, TECTUPOBAHUSA, a TAKXKE BBINOJHEHHUS OOYYaIOUIMMHUCS
WHJVMBUAYAJIBHBIX 33JIaHNUM, IPOEKTOB, UCCIIETOBAHUN.

IIpenmeTHbIe pe3yabTaThl
00y4eHus

®opMbI 1 METOAbI
KOHTPOJISl M OLIEeHKHU
pe3yJabTaTOB 00y4eHUs

OK

1

2

3

c(hOpMHPOBAHHOCTh TPEACTABICHHM
O MeCTe XUMHU B COBPEMCHHOMN
HAy4YHOW KapTHHE MHUPA; TOHUMAaHHE
pomu XuMud B (HOPMHpPOBAHUH
Kpyrozopa #  (GyHKIIMOHAIBHOM
I'PaMOTHOCTH YeII0BeKa TUTST
peIIeHUs IPAKTHYSCKUX 3a/1a4;

DKCIepTHAasl OLICHKA
BBINOJIHEHMSI MTUCbMEHHBIX
CaMOCTOSITEJIbHBIX padoT
Onenka TecTUpOBaHMS

OK I,0K 8

BJIaJICHUE OCHOBOITOJIar atOIMMH
XUMUYECKUMU MTOHATHSIMH,
TEOPHUSIMHU, 3aKOHAMU u
3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAHUE XAMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

DKcnepTHas OLlEHKa
BBIIIOJIHEHNUS INCbMEHHBIX
CaMOCTOSITEJIbHBIX padoT
OueHka TecTUpOBaHUS

OK 4, 0K 5
OK 8

b

BIIAJICHHEC OCHOBHBIMH METOJIaMH
HAy4IHOTO MTO3HAHUS,
HCIIOJIb3YEMbIMHU B XUMUHU:
HaOII0IcHUE, OITHCaHME,
U3MEpPEHUE, SKCIIEPUMCHT, YMCHHE
o0pabaTbIBaTh, OOBSICHSITD
pPe3YyJbTaThl TMPOBEJICHHBIX OIBITOB
U JeNaTh BBIBOABI, TOTOBHOCTH M
CIIOCOOHOCTh TPUMEHSTh METO/IbI
MTO3HAHUS pu peIICHUH
MPaKTHYCCKUX 33]1a4;

DKcnepTHas OLICHKA
BBINIOJIHEHUS J1a00paTOPHBIX
pabort

OueHka TeCTUpOBAHUS

OK 6, OK 7

c(OpMUPOBAHHOCTh YMEHHS J1aBaTh
KOJIMYECTBEHHBIE OLICHKHU U
IPOBOJUTH pacyeTsl 1o
XUMHAYECKUM bopmynam 17}
YPAaBHEHUSIM;

DKCIepTHasl OLICHKA
BBITIOJTHEHHUS TUCHbMEHHBIX
CaMOCTOSITEIIbHBIX padoT
OueHka TeCTUpOBAHUS

OK 4,0K 5

BJIAJICHUE  TIPaBWJIAMH  TEXHHKH
0€30MMacHOCTH TIPU HCTOJIb30BAHUU

HaOnronenne u sxcnepTHas
OLIEHKA BBITIOJTHEHUS

OK2,0K3
OK 4,0K 6

b
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XUMUYECKUX BEILIECTB; 1abopaTopHBIX paboT OK 7
DKcrnepTHast OlleHKa
BBITIOJTHEHUS TUChMEHHBIX
CaMOCTOSITENIbHBIX PaboT
OueHka TeCTUpOBaHUS
chOpMHPOBAHHOCTh  COOCTBEHHOM | DKcrepTHas omnenka | OK 5-OK 7,
MO3UIIMM 1O  OTHOIICHWIO K | BeIoyiHEHUs1 jaboparopHsix | OK 8, OK 9
XUMUYIECKOMN uHdopmarmu, | paboT
oJIy4aeMou u3 pa3sbix | O1ieHKa TeCTUPOBaHUS
HMCTOYHHUKOB.
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JIucT BHeceHUs1 HK3MEHEHUH B pa004yI0 NporpaMmy y4eOHOM AMCUUIIIMHBI

JonoynHeHus: U u3MeHeHus B mnporpammy ydeOHoW nucuumuinHel OYV]J[.09 Xumusa Ha 2020/2021 yueOHbIi ron ams

crietmanbHocTed: 09.02.01 KommbroTepHble CUCTEMBI M KOMIJIEKCHI,
o0opynoBaHue,

H 3KCIICPTHU3a KaYCCTBA HOTpe6I/IT€JII>CKI/IX TOBApOB.
B IIporpamMmy JUCHHUILIMHBI BHOCAT CIICAYIOINUC N3MCHCHUSI.

B nyHkT

AOIMOJIHCHUA OJIf CTYACHTOB:

13.02.02 TennocHaOXeHUE M TEIJIOTEXHUYECKOE
08.02.11 YnpaBnenue, 3KcIutyaTauus U 0OCIyKMBaHHE MHOTOKBapTUpHoro aoma, 38.02.02 ToBapoBeaeHue

3.3. «Jlureparypa u MH(OPMAIHMOHHO-KOMMYHHMKAIIMOHHOE o0ecneveHre OOyUYeHHMs» BHECEHBI CIIEIYIOIINE

HpoznoB A.A.

Opranuyeckast XuMusi: yueOHoe
rmocooue

Hayunas kHura

2019

Horosop Ne 6549/20 ot 01.06.2020
rWWW.IPRBOOKSHOP.RU

/6 10CTYII 1O MapoJII0
http://www.iprbookshop.ru/81036.html

Heopranmdeckast Xumusi: yaeOHOE MOCOOHe

Hayunas kHura

2019

HoroBop Ne 6549/20 ot 01.06.2020
rWWW.IPRBOOKSHOP.RU
3/6 noctyn o napoko
http://www.iprbookshop.ru/81031.html

Apremenko A.N.

OpraHqucxaﬂ XHUMUS: y‘-IC6HI/IK

KnoPyc

2018

Horosop Ne11248313/18492377 ot 10.07.2018
WWW.BOOK.ru

/6 10CTYII 1O TMapOJTIO

ISBN 978-5-406-05331-7
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BbperTkoBa, A. .

OO11ast ¥ HEOPraHUYECKasT XUMHS
npaxktukyM ais CI1O

[Ipodobpazopanue

2020

Jorosop Ne 6549/20 ot 01.06.2020
r'WWW.IPRBOOKSHOP.RU

/6 10CTYII 1O TapOJIIO

http://www.iprbookshop.ru/92126.html

HM3MeHeHus B pa6oqy10 IporpamMmmy V‘-IG6HOI>1 AUCIIMITIIMHBI BHCCCHBI

npenogasareaeM AHIIOO «HKTCy Kucenesoii E.B.
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