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1. [TacopT padoueii nporpaMMbl y4eOHOM M CIIUTIIMHBI
Xumusn
1.1. O61acTh NnpuMeHeHUs1 padoveil MPOrpaMmbl
Pabouast nmporpamMmma yueOHON AUCHMIUIMHBI «XUMUS» SIBIsieTCs YacThio [Iporpammbl
MOJTOTOBKHU CIICIIMAIMCTOB CPEIHEro 3BEHA IO crnenuaibHocTu JlabopaTopHasi 1uarHo-
CTUKA C OJHOBPEMEHHBIM IOJYYEHUEM CpelHero odOmero odOpasoBanus. lIporpamma
pa3paboTaHa Ha OCHOBe TpeOOBaHUH (pemepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIBHBIX
CTaHIapTOB CPEIHEro OOIIETO U CPEeAHEro MpodecCHOHAIBHOTO 00pa30BaHUsA C YYETOM
€CTECTBEHHO HayyHOro mpoduis nomydaemoint cnenunansHoctd CIIO u  IlpumepHoii oc-
HOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO 00IIero oOpa3oBaHus, 000pEHHON pe-
meHneM (eaepasbHOro yueOHO-METOANYECKOTO 00bEeIUHEHHS 110 00IIeMy 00pa30BaHUIO
(mpotokot ot 28 utoHst 2016 r. Ne 2/16-3).
Pabouast mporpamma cocTaBieHa Jjisi O4HON hopMbl 0OyUECHHUS.

1.2. MecTo y4eOHOI JUCHUILINHBI B CTPYKTYype
NMPOrpamMmMbl MOATrOTOBKY CIEIUAJTUCTOB CPeIHEro 3BeHa

JluctuumimHa « XUMHsD) OTHOCUTCS K TPO(PUIBHBIM YICOHBIM JUCITUIIIMNHAM T10 BBI-
00py U3 00s3aTENBHBIX MPEIMETHBIX 00J1aCTEH.

1.3. leau u 3agaun y4eOHOM IMCHUNINHBI —
TpeOOBaHMS K Pe3yJIbTATAM OCBOCHUS JUCHUILTHHbBI

JINYHOCTHBIE Pe3yJbTAThI OCBOCHUSI OCHOBHOU 00pa30BaTe/IbHOH NMPOTrPaMMbI
AOJIKHBI OTPAXKATh:

1) poccuiicKyl0 TpakIaHCKYI0 HJIEHTUYHOCTh, MATPUOTH3M, YBa)XKEHHE K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH Iepen PonnHoM, ropaocTy 3a ¢cBou Kpau, cBoro Ponu-
Hy, NPOLIJIOE M HACTOSLIee MHOTOHAIMOHAJIBbHOIO Hapona Poccum, yBakeHue rocynap-
CTBEHHBIX CUMBOJIOB (Tep0, (uiar, THMH);

2) rpakJaHCKYyI0 MO3ULIHMI0 KAK aKTUBHOTO W OTBETCTBEHHOI'O YJI€HA POCCUHCKOIO
oOmiecTBa, OCO3HAIOIIEIO CBOM KOHCTUTYLIMOHHBIE IIPaBa U OOA3aHHOCTH, YBa)aroLIEro
3aKOH U MPaBONOPSA0K, 00J1aJAr0IIEr0 YyBCTBOM COOCTBEHHOIO IOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOLIETO TPAJAMIIMOHHBIE HAIMOHAJIbHBIE U OOLIEYEIOBEYECKIE TYMaHUCTUYECKUE
U JIEMOKPATUYECKUE LIEHHOCTH;

3) TOTOBHOCTb K ClIy)KeHHI0 OTeUYecTBY, €ro 3aluTe;

4) chopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTe KYJIbTYp, a TAaKKe
pa3nTuYHBIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B IMOJHKYJIBTYP-
HOM MHPE;

5) chopMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIIMTAHUSI B COOTBETCTBUM C
00111€UeTIOBEYECKUMHU IIEHHOCTAMHM U UjealaMu TPaKJaHCKOTO OOIIeCTBa; TOTOBHOCTh U
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CIIOCOOHOCTH K C&MOCTOHTGHBHOﬁ, TBOp‘ICCKOﬁ 1 OTBETCTBEHHOU JCATCIBHOCTH,

6) TOJICPAHTHOC CO3HAHUEC U MMOBCACHNEC B INIOJHUKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIO-
COOHOCTH BECTH AUuajior ¢ ApyruMu JIrOAbMHU, JOCTHUI'aTb B HEM B3daMMOIIOHHMMAHHWA, HAXO-
JUTDH O6HII/IC OCJIM U COTPYOHHNYATh IJII MX AOCTHIKCHUA, CITOCOOHOCTH IMPOTUBOCTOATH
HACOJIOTHHU JKCTPEMHU3MA, HAIIMOHAJIN3Ma, KCCHO(I)O6HI/I, AUCKPpUMHUHAIIMK II0 COIHUAJIb-
HBIM, PCIIMI'HO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IIPU3HAKAM W JPYI'HM HCIaTHUBHBIM COIIH-
AJIbHBIM SABJICHHUAM,

7) HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMH, AETHMU MIIQJIIETO BO3pacTa, B3poOC-
JBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-UCCIENOBATEILCKON, MPO-
€KTHOU U JIPYTUX BUJAX JEATECIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHME W MOBEJACHUE HA OCHOBE YCBOEHHUS OOIIECYEIOBEUYECKUX
LICHHOCTEH;

9) roTOBHOCTH M CHOCOOHOCTh K 00pa30BaHMIO, B TOM YHCII€ CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH YKU3HM; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEITHOM MpodhecCuOHATBHOM U 0011IEeCTBEHHON JESTENbHOCTH;

10) ICTCTUYICCKOC OTHOIICHUC K MHPY, BKIIIOYasd 3CTCTUKY 6BITa, Hay4YHOI'O U TCXHH-
YCCKOI'0 TBOPUYCCTBA, CIIOPTA, O6H_IGCTBGHHI>IX OTHOIHGHHﬁ;

11) npuHsATHE U peaTu3alMIO IEHHOCTEH 3I0POBOr0 M 0€30MacHOro 00pasza KU3HU,
noTpeOHOCTH B (PU3MUECKOM  CaMOCOBEPIICHCTBOBAaHWH, 3aHATHUAX  CHOPTHUBHO-
03/IOPOBUTEIBHON AEATEILHOCTHIO, HEMPUSATHUE BPEIHBIX MPUBBIYECK: KYpPEHUS, yHoTpeO-
JICHUSI aJIKOTOJIs, HAPKOTUKOB;

12) 6epexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOUIEHUE K (DU3NYECKOMY U TCH-
XOJIOTUYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIOJEH, YMEHUE OKa3bIBaTh
NEPBYIO TOMOIIIb;

13) oco3HaHHbII BbIOOp Oyayuied mpogeccuu U BO3MOXHOCTEHW pean3anuu coO-
CTBEHHBIX >XM3HEHHBIX IJIAHOB; OTHOIIEHHWE K MPO(GECCHOHATBHOU NEATETHHOCTH KaK
BO3MOXKHOCTH y4YacCTHs B PELICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYJapPCTBEHHBIX, 00IIEHA-
[IUOHAIBHBIX TPOOIIEM;

14) chopMHPOBAHHOCTH IKOJIOTHYECKOTO MBINIJICHUS, TTOHUMAHUS BIIUSHUS COIIHU-
aJbHO-?KOHOMUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBLHOM Cpeabl; MpHU-
oOpeTeHue ombITa IKOJIOTO-HANPABIEHHOM IeATeIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSI-
THS LICHHOCTEW CEMEMHOM KU3HHU.

MeranpeamMeTHbie Ppe3yJbTAThl OCBOCHUSI OCHOBHOHM 00pa3oBaTe/JIbHOHM IIPO-
rpaMMbl I0JKHBI OTPAKATH:

1) yMeHue caMOCTOSITEIbHO ONpENeNsTh LUEIU ACSITENIbHOCTH U COCTAaBJIAThH IUIaHbI
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ACATCIIBHOCTHU, CAMOCTOATCIIBHO OCYHICCTBIIATE, KOHTPOJUPOBATh U KOPPCKTUPOBATL AC-
TCJIBbHOCTD, HUCIIOJIL30BATh BCC BO3MOXKHLIC PECYPChI IJIA JOCTHIKCHHUA IMOCTABJICHHBIX LC-
JIen u peaiu3anuu IMJIaHOB ACATCIILHOCTH, BI)I6I/IpaTI> YCICIIHBIC CTPATCruu B PA3JIMYHBIX
CUTYyaluAX,

2) yMeHHe MPOTYyKTUBHO OOIIAThCS M B3aHMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NESITeIbHOCTH, YYMTBIBATh IO3MLUU JIPYTUX YYaCTHHUKOB JEATEIBHOCTH, 3((EKTUBHO
pasperiaTh KOHGIUKTHI;

3) BiIaJileHUE HaBBIKAMU MO3HABATEJIbHOM, y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHOM
JIeSITEIbHOCTH, HaBBIKAMU Pa3pelIeHus MpooieM; CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOS-
TEJIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/a4, IPUMEHEHHIO Pa3IMYHbIX Me-
TOJ/IOB [TO3HAHMS;

4) TOTOBHOCTP M  CIIOCOOHOCTH K  CaMOCTOSITCIIbHOM — MH(OPMAIMOHHO-
MO3HABATEILHON JESATEILHOCTH, BIaJCHUE HABBIKAMHU MOJIyYEHUS HE0O0XOoauMou uH)OP-
MalMU U3 CJIOBAapEU pa3HbIX TUIIOB, YMEHUE OPUECHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX
uH(hOpMaIuU, KPUTHUYECKU OIICHUBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO, MTOTYyUAEMYIO
Y3 pa3JINYHbIX HCTOYHUKOB;

5) yMeHHe UCIOJIb30BaTh CPeJCTBa MHGOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TE€X-
Hosioruit (nasnee - UKT) B perieHry KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3aI[uoH-
HBIX 3aJ1ay C COOJIOJICHUEM TPeOOBAHMI IPTOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHusl, MPABOBBIX U ITUYECKUX HOPM, HOPM MH(OPMALIMOHHOU O€30MacHO-
CTH;

6) yMeHHE OmnpeNeNsaTh Ha3HAaYeHUE U (DYHKIHMH Pa3IUYHbIX COLUUAIbHBIX UHCTHUTY-
TOB;

7) YMCHHUC CaMOCTOATCIIbHO OLCHUBATL M IPHWHUMATb PCHICHHA, OIPCACIIAIONINC
CTPATCTUIO MOBCACHH, C YUCTOM I'PAKAAHCKUX U HPABCTBCHHBIX HeHHOCTeﬁ;

8) BJIAJICHUC SA3BIKOBBIMU CPpCACTBAMU - YMCHHC SCHO, JIOTUYHO W TOYHO H3JIararTb
CBOIO TOYKY 3PCHHUA, UCIIOJIB30BATh aICKBATHBIC A3BIKOBLIC CPCACTBA,

9) BnajeHne HaBbIKAMM TO3HABATENHHON pedIeKCUM KaK OCO3HAHUS COBEPIIAaeMbIX
JNEUCTBUH U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUW, IPaHUIl CBOETO
3HaHUA U HE3HAHMS, HOBBIX [T03HABATEIIbHBIX 33]1a4 U CPEACTB UX JOCTHKECHUSI.

"Xumust" (yrimyOneHHBIN YPOBEHD) - TPEOOBaHUS K MPEIMETHBIM Pe3yJibTaTaM OCBOE-
HUS YTIIyOJIGHHOTO Kypca XMMHUU JIOJDKHBI BKJIIOYATh TPeOOBaHUS K pe3yibTaTaM OCBOE-
HUs 0a30BOT0O Kypca U IOMOJHUTEIBHO OTPAXKATh:

1) chopMupoBaHHOCTH CUCTEMBI 3HAHUN 00 OOIIUX XUMUUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX;

2) chopMHUPOBAHHOCTh YMEHUMN UCCIIEIOBATH CBOMCTBA HEOPTAHUYECKUX U OpraHuYe-
CKHMX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHUSI XUMHYECKUX PEaKIui, MPOTHO-
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3UPOBATb BOSMOXXHOCTb UX OCYIICCTBJICHH,

3) BlajieHue YMEHUSMH BBIJIBUTAaTh TUIOTE3bl HA OCHOBE 3HAHUM O COCTaBe, CTpOe-
HUU BEIIECTBA U OCHOBHBIX XHMHMYECKHX 3aKOHaX, MPOBEPATh HUX IKCIEPUMEHTAIBHO,
dbopMyaupys 1eTb UCCIIeI0BAHNUS;

4) BmaJicHMEe METOJaMU CaMOCTOSITEIIBHOTO TUTAHWPOBAHUS W TPOBEICHUS XUMUYe-
CKHX JKCIIEPUMEHTOB C COOJIFOJICHHEM MPaBHII 0€30TacHON pabOThI C BEIICCTBAMH M Jia-
O6opaTopHBIM 000pyI0BaHHEM; CHOPMHUPOBAHHOCTH YMEHUI OMMCAHUS, aHAJIN3a U OLICHKU
JIOCTOBEPHOCTH TOJYYEHHOTO Pe3yibTara;

5) chopMHPOBAHHOCTH YMEHUN TIPOTHO3UPOBATh, aHAJTU3UPOBATH M OIICHUBATH C T1O-
3UIAA KOJOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOU Jesi-
TEJILHOCTU YEJIOBEKA, CBS3aHHOM C epepabOoTKOM BEIIECTB.

B pe3ynbpTaTe 0CBOEGHMS AMCLUMIUIMHBI y OyAyIIEro MEIULUMUHCKOTO JIabOpaTOpHOIro
TE€XHHKA JOJKHBI (POPMUPOBATHCA CIAEAYIOLIUE OOIIME KOMIIETEHLIMH, BKIIIOYAIOLIUE B CE-
0s1 ctocoOHOCTH (110 6a30BOM MOJATOTOBKE):

OK 1. IToruMaTth CymIHOCTh M COITMAJIBLHYIO 3HAUYUMOCTh CBOEH Oyayiel mpodec-
CHH, NIPOSIBIIATH K HEM YCTOMYMBBIN UHTEPEC.

OK 2. OpranusoBbiBaTh COOCTBEHHYIO JI€SATEIbHOCTb, BEIOUPATh TUIIOBBIE METO/bI
U CIIOCOOBI BBITTOTHEHHS MPOo(deCCUOHATBHBIX 33J1ay, OIEHWBATh UX BBHIMIOJIHEHUE U Kaue-
CTBO.

OK 4. OcymiecTBisTh MOUCK, aHAJIU3 U OLEHKY MH(OpManuu, HEOOXOIUMOMN st
MIOCTAaHOBKHM M peuieHus: NpoecCuOHANBHBIX 337a4, TPO(PEeCCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 10. bepexHO OTHOCHTBCS K MCTOPUYECKOMY HACIEIUIO U KYyJIbTYPHBIM Tpaau-
UM Hapo/ia, yBaXkKaTh COLIMAJIbHBIE, KYJIbTYPHBIE U PEIUTUO3HBIE PA3INYUSL.

OK 11. BeiTh TOTOBBIM OpaTh Ha ceOs HPABCTBEHHbIE 00SA3aTENbCTBA MO OTHOLIE-
HUIO K IIPUPOJIE, OOIIECTBY U YEIOBEKY.

N3yuenue nanHO#M JUCITUTUIHHBI SIBISIETCS 0a30H, HA KOTOpor OyayT (popmMupoBaThb-
csl cheayrolue npodeccuoHanbHble KOMIIETEHIIMH, COOTBETCTBYIOIINE OCHOBHOMY BH]Y
npo(hecCuOHATBHOM NeSTENbHOCTH:

5.2.1. [IpoBeaenue 1a00PaTOPHBIX OOMIEKIMHUIECKUX HUCCIICIOBAHUN.

[IK 1.1. ToToBUTH pabouee MecTO AJis MPOBEACHUS JTA0OPATOPHBIX OOIIEKINHUY E-
CKUX UCCJICJOBAHUIA.

IIK 1.2. ITpoBoguTh nabopaTopHbie OOIIEKIMHUYECKUE UCCIAEAOBAHUS OMOJIOrUYe-
CKHMX MaTepHaJioB; y4acTBOBATh B KOHTPOJIE KaueCTBaA.

1.4. Kosin4yecTBO 4acoB HA OCBOCHHE
paboueil mporpaMMbl y4eOHOM TMCIUIIMHbI:
MaKcUMalbHOU yueOHOM Harpy3ku ooyuatomerocs — 204 yaca, B TOM YHUCIIE:
— 00s13aTENHHON ayIUTOPHOM Yy4eOHON HArpy3ku oOydaromierocs: — 136 4acos;
— CaMOCTOSITENIbHOM paboThl oOydaromierocs — 68 yacos.



2. CTpyKTYypAa U coaepkaHue y4eOHOU TUCIUTIIUHBI
2.1. O0bém yueOHOM NTMCIUILUIMHBI M BUAbI Y4eOHOH padoThI

By yueOHOM nesTenbHOCTH O0BEM YacoB
MaxkcumanbHas yueOHast Harpy3ka (Bcero) 204
O0s13aTenbpHas ayMTopHas yueOHast Harpy3ka (Bcero) 136
B TOM YHCIIC
KOMOWHUPOBaHHbIEC 3aHATHUS 96
J1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 40
CamocrositenbHast paboTa cTyieHTa (BCETo) 68
B TOM YHCJIC
— COCTaBJICHUE KOHCIIEKTOB S)
— peuieHue 3ajaa4y 16
— BBINOJIHEHUE 33/1aHui B paboueil Terpaau (coctaBiieHUEe (HOPMYIT BEIECTB,
COCTaBJICHUE HA3BAaHWI BEIECTB, HAIMCAHUE YPABHEHUI XMMUYECKUX PEaK- 38
IIUH, pEIICHNE IIENOYEK TPEBPAIICHHS)
— HOArOTOBKAa COOOIIEHUN 6
— COCTaBJICHUE JJICKTPOHHBIX M AJIEKTPOHHO-Tpadudeckux Gopmyn 1
— [IOCTPOEHHE M300paKEHUM reoOMEeTpUUECKUX (OpPM MOJIEKYJ C pa3HbIM TH- 1
IOM THOPUIHBIX OpOHTAIICH.
- co(chagneHHe XapaKTEPUCTHK XUMHYECKHX 3JIEMEHTOB IO TMOJOXCHHUIO B 1
[1CX

[TpoMexyTodHast aTTECTAIHS 10 HTOTaM MIEPBOTo ceMecTpa B (hopme audhepeHIIMPOBAHHOTO 3a4eTa.
[TpomMexyTouHas aTTecTalys 0 UTOraM U3y4eHHsI TUCIUILUIUHBI B JOopMe dK3aMeHa.




2.2. TemaTuyeCcKMid IJIAH U COAEPKAHNE YUEOHOM JUCHUMIIIMHBI « XMMHU»

HaunmenoBanue
pa3aesioB U TEM

Coneprxanue yueOHOro MaTepuaia, KOMOMHUPOBAaHHBIE U Ta0OpaTOPHO-
NPaKTUYECKHE 3aHATHS, CAMOCTOSTENIbHAs padoTa CTY/ICHTOB

O0BEM YacoB

KomOuuu-
POBaHHBIC
3aHATUSA

JlaboparopHo-
HPaKTHYCCKHE
3aHATUA

Camocrosi-
TeJbHas
pabora

YpoBeHb
0CBOE-
HUS

1

2

3

4

5

6

Pa3gen 1. OcHoB-
HbIE IOHATHS U
3aKOHBI XUMUH

6

4

Tema 1.1. Xumus —
Hayka O Belle-
CTBax

Coneprxanue yueOHOM HH(POPMAIIHH.

Cocras BeecTBa. XumMuueckue 37eMeHThl. CrocoObl CyIeCTBOBAHUS
XUMHUYECKHUX DJIEMEHTOB: aTOMBI, IPOCThIE U CIIOXKHbIE BellecTBa. Bere-
CTBA MOCTOSIHHOTO U IEPEMEHHOI'0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa
BEIleCTB. BemiectBa MONEKYIAPHOIO M HEMOJIEKYJISIPHOIO CTPOEHHMS.
CriocoObl 0TOOpa)keHUsI MOJIEKYJI: MOJIEKYJIApHbIE U CTPYKTypHBIE (op-
MYJIbI; IIAPOCTEPKHEBBIE M MacIITaOHbIe TpocTpancTBeHHbIe (CTroapTa-
bpurneba) Mmoaenu Moiexy.

N3mepenue BemecTBa. Macca aToMOB U MOJIEKYJl. ATOMHAasi €IMHULA
maccbl. OTHOCHUTENbHBIE aTOMHAsi U MOJIEKYJIsipHas Macchl. KommuecTBo
BEIIECTBAa U €IUHUIIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Uncio ABo-
rajipo. MonsipHas macca.

ArperaTHble COCTOSIHMSI BELIECTBA: TBEP0€ (KPUCTAIUIMUECKOE U
amopdHoe), )KUJKOe U Ta3000pa3Hoe. 3aKOH ABOTaJipo U €ro CleJICTBUS.
MounsipHbIii 00BEM BEIIECTB B ra3000pa3HOM cocTOSTHUN. OObeINHEHHBIN
ra3oBblIi 3aKOH U ypaBHeHHe MeneneeBa-Knaneiipona.

Cwmecu BemiecTB. Paznuuns MexXay CMECIMU M XUMHUYECKMMH COENIH-
HeHusIMU. MaccoBasi 1 00beMHas J0JIM KOMIIOHEHTOB CMECH.

KomOunupoBannoe 3ansitue Ne 1. BBenenue. Xumus - Hayka O Bellie-
ctBax. KonmnuecTBeHHBIE OTHOIIIEHHUS B XUMUU.

KomOunupoBannoe 3ansitue Ne 2. OcHOBHBIE 3aKOHBI XUMUU. [loHs-
THE «TOJISD).

CamocrosiTenpHast paboTa CTyIEHTOB.

[TonroroBka cooOIIeHus IO OAHOM U3 MpeAokeHHbIX TeM: «[lna3ma-
4eTBEPTOE COCTOSHUE BEILECTBa», «AMOp(HBIE BElIECTBA B IMPHUPOJE,
TEXHHKE, OBITYY.




JlaGopaTopHo-tipakTHyeckoe 3aHsTue Ne 1. BIYuciieHus ¢ HCTIOb30-
BaHMEM MOHSITHI «KOJIMYECTBO BEIIECTBA», «MOJIbY.

CamocrosTenbHas paboTa CTyICHTOB.
PacueT MaccoBOM 0JIM DJIEMEHTA B BEIIECTBE.

Tema 1.2. Crpoe-
HUE aToMa

Coneprxanne yueOHON nHDOpMAIUH.

Atom - cnoxHas yactuua. JlokazaTenbcTBa CIIOKHOCTH CTPOCHMS
aToMa: KaTOJHbIe U PEHTTEHOBCKUE Iy4H, (POTOdPdEKT, paauoaKkTUB-
HOCTb, DJIEKTPOJIU3.

[Tnanerapnas monens atoma O. Pesepdopna. Ctpoenne aroma o H.
bopy. CoBpemeHHbIE NIPEACTaBIEHUs O cTpoeHun atoMa. Kopmyckyisp-
HO-BOJIHOBOM Jyaju3M YacCTUL MUKPOMUpA.

CocTaB aTOMHOrO f7jpa - HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOMBI
Y HYKJIUJIBL. Y CTOUYUBOCTb SIEDP.

OnekTpoHHas 00osouka atoMoB. IloHsTHe 00 31eKTpOHHOWOPOUTAIN
U JJIEKTPOHHOM obOnake. KBaHTOBbIE uncia: riaaBHOE, OpOUTAIbHOE (T10-
0O4YHOE), MAarHUTHOE W CIIMHOBOE. Pacrpesienenne 3JIeKTPOHOB MO dHEP-
TEeTHYECKUM YPOBHSM, IMOAYPOBHAM U OpOUTaIsIM B COOTBETCTBHH C
MPUHIIMIIOM HauWMEHbIEH »Hepruu, npuHIunoMm llaynmu u mpaBuiom
['yama. DnexTpoHHbIE KOH(UTYpAIIH aTOMOB XUMHYECKHIX DJIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

DieKTpoHHAs KiIacCH(DUKAIMs XUMUIECKUX DJIEMEHTOB: S-, p-, d-, f-
AJIEMEHTHI.

KomOunupoBannoe 3anstue Ne 3. Crpoenue aroma. CTpoeHHE 3JIeK-
TPOHHBIX 000JI04eK aTOMOB 1 — 4 nepnoaoB. OCHOBHOE U BO30YKIEHHOE
COCTOSTHUE aTOMOB.

CamocrosiTenbHast paboTa CTYAEHTOB.

CocraBieHue DJEKTPOHHBIX, 3JEKTPOHHO-Tpaduyeckux (Gopmy
3JIEKTPOHHBIX 000JI0ueK aTOMOB 1 — 4 neprojoB

[TonrotoBka coOOOLIEHUS 1O OAHOM M3 TPEUIOKEHHBIX TEM:
«3.Pezepdopa», «H.bop », «CoBpeMeHHBIE MPEICTABICHUS O CTPOCHUH
aToMay.

Paznen 2. O6mmas u
HEOpraHuYyecKas
XUMUA

44
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Tema 2.1. Ilepuo-

Coneprxanue yueOHOM nH(pOpMaIHH.




IUYECKUH 3aKOH U
[Iepnognueckas

CHCTEMa XHMHYE-
CKHUX  DJIEMEHTOB
J.M1.Menneneena.

Otkpeitue Ilepuoandeckoro 3akoHa. IIpeAnoChUIKK: HaKOIJICHUE
(axTonoruueckoro marepuaina, padbotsl npeamectseHHUKOB (M.B. Jlebe-
peiinepa, A.D. Illlankyprya, /Ix.A. Heronmennca, JI.FO. Meiiepa), chesn
xumukoB B Kapicpya, nnunoctHble kauectBa [[.1. MenneneeBa. OTKpbI-
tue JI.1. MengeneeBbiM [leproinueckoro 3akoHa.

[lepuoanueckuit 3akoH U ctpoeHue aroma. M3otomsl. CoBpeMeHHOE
MOHATHE XMMHUYECKOro 3jieMeHTa. 3akoHoMepHocTh I'. Mozmu. CoBpe-
MeHHas ¢dopmynupoBka llepuonnueckoro 3akona. [lepumomuyeckas cu-
cTema U cTpoeHue atoMa. GU3NYECKU CMBICI MOPAIKOBOTO HOMEpa dJie-
MEHTOB, HOMEpPOB TIpynmbl W Tmepuoaa. llepumomuueckoe H3MEHEHHE
CBOICTB AJIEMEHTOB: pajuyca aToMa; SHEPTUU MOHU3AINH; JIEKTPOOTPH-
HaTeabHOCTH. [IpUYMHBI U3MEHEHUSI METAUNINYECKUX U HEMETAITHYECKUX
CBOICTB AJIEMEHTOB B TPYIMIAax M MEPUO-TX, B TOM 4YHUCIE OONBIINX U
cBepxOompmux. 3Hauenue I[lepumommnueckoro 3axoHa u [lepmoamueckoit
CUCTEeMbl XUMHUeckux sneMeHnToB J[.M. Menzaeneesa /uis pa3BUTHs HAYKU
Y IOHUMAaHUsI XUMUYECKON KapTUHBI MUPA.

KomOunupoBannoe 3anarue Ne 4. [lepuoamdeckuit 3akoH u Ilepuo-
JIMYecKasl cucTeMa XuMudeckux sjaeMmenToB .M. Meneneena.

CaMocTrosTenbHas pa60Ta CTYACHTOB.
XapaKTepI/ICTI/IKa OJICMCHTOB IIO ITOJIOXKCHHIO HX B HCpHOHH‘-IGCKOfI
CHUCTEMC.

Tewma 2.2. Ctpoe-
HUE BEIIeCTBa

Copepxanue yueOHONU HH(OPMALIUH.

ITonsaTHe 0 XUMHUYECKOM CBSI3U. THIIBI XUMHYECKUX CBS3El: KOBAJICHT-
cas, MIOHHAas, METAJUIMYECKasi U BOJIOPOIHAS.

KoBanentnass xumuueckasi cBsi3b. JIBa MexaHuzma oOpa3oBaHUs 3TOMH
:BSI3M: OOMEHHBIN U JIOHOPHO-aKIeNTOPHBIN. OCHOBHBIE MTapaMeTPhl ATOTO
THUIA ;BSA3M: JUIMHA, IPOYHOCTb, YIOJ CBSI3U WJIM BaJICHTHBIN yroa. OCHOB-
HbI€ CBOMCTBAa KOBAJECHTHOW CBSA3W: HACBIIMIEHHOCTh, MOJISPU3YEMOCTh U
MPOYHOCTh. DIEKTPOOTPULIATENHHOCTh U KJIacCU(UKAIMS KOBAJICHTHBIX
CBSI3€M MO 3TOMY MPHU3HAKY: MOJSPHAA W HEMOJSIPHAs KOBAJECHTHBIEC CBS-
3u. [TonspHOCTE CBSI3U M MONAPHOCTH MOJEKYIbI. Crioco0 mepeKkphIBaHUS
AJICKTPOHHBIX OpOMTANIe W KiIaccu(uKanusg KOBAJICHTHBIX CBS3EH IO
ATOMY IPHU3HAKY: O- U T-CBA3U. KpaTHOCTh KOBaJIGHTHBIX CBSI3€M U KJjac-
cu(duKanys uX Mo 3TOMY MPU3HAKY: OJMHAPHBIE, TBONHBIC, TPOHHEIE, TTO-
JyTOpHBbIE. TUIIBI KPUCTAIUIMYECKUX PELIETOK y BEMIECTB C 3TUM THUIIOM
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CBS3U: ATOMHBIE W MOJEKYJsipHble. PU3MUECKUE CBONCTBA BELIECTB C
ATUMU KPUCTAJUIMUECKUMU PEILIETKaMHU.

HNonnas xuMuueckas CBs3b, Kak KpalHUW cllydall KOBaJE€HTHOM I10-
JSIPHOM CBsI3M MexaHu3M 00pa3oBaHMS MOHHOM CBsi3U. VIOHHBIE KpUCTa-
JMYECKHE PEIIETKU U CBOMCTBA BELIECTB C TAKUMH KPUCTAJIAMH.

Meranueckas XHUMHYECKasl CBSI3b, KaK OCOOBIM THI XUMHUYECKOM
CBSI3U, CYIIECTBYIOIIMI B MeTaJJIaX U cIUlaBax. Ee oTin4us U CX0JCTBO ¢
KOBQJICHTHOM M MOHHOM CBs3siMu. CBOMCTBAa METAUITMYECKOU CBs3U. Me-
TAJUIMYECKUE KPUCTATUIMYECKHE PELIETKH M CBOMCTBA BELIECTB C TAKUMH
KpUCTaJUIaMHU.

Bogopoanas xumuueckasi cBsizb. Mexanu3m 00pa3oBaHUsI TaKO#l CBsI-
3u. Ee knaccudukarms: MeXMOJCKYIIIpHAs U BHYTPHMOJICKYJISIpHAST BO-
JIOpOoAHbIEe CBSI3U. MONEKyIApHbIE KPUCTAUIMUECKUE PEIIETKH JJIsl 3TOTrO
TUna cBsi3u. GU3NYECKUE CBOMCTBA BEUIECTB C BOAOPOIHOM CBs3BIO. bro-
JIoTUYEcKasi pojib BOJAOPOAHBIX CBSI3€H B OpraHHU3alldl CTPYKTYp OHOTMO-
JIMMEPOB.

Enunas npupoga XMMHYECKMX CBS3€M: HaJIM4Me Pa3IUYHbIX TUIIOB
CBsI3€i B OJJTHOM BEIIIECTBE, MEPEX0]I OHOTO THUIIA CBSI3U B JIPYTOM U T.II.

KomOunupoBannoe 3anstue Ne 5. Tunsl xumudeckoil csizu. Ctpoe-
HUE BEIIeCTBa

CamocTosiTenpHast paboTa CTYACHTOB.

[ToaroroBka cooOmieHn O OAHOW W3 MPEIOKEHHBIX TeM: «Bomo-
ponHasi CBA3b, €€ poib B Mpupojae», «buomornueckas ponb BOJOPOJI-
HBIX CBSI3€H B OpraHM3allUU CTPYKTYp OuononumepoBy», «Enunas npupo-
Jla XMMUYECKUX CBS3€H: HAJIMUME Pa3IuYHbIX THUIIOB CBS3€H B OJIHOM Be-
IIECTBE, MEPEXO0/1 OJHOTO THUIA CBSI3H B APYTOI».

IIpakTnueckoe 3anatue Ne 2. MI3yueHue 3aKkOHOMEPHOCTEN U3MEHEHUS
CBOMCTB 2JIEMEHTOB M MX COEAMHEHUH 1O NTEPUOIaM U rpyIIaM

CaMocTrosTenbHas pa60Ta CTYACHTOB.

HpI/I'-II/IHI)I H3MEHEHMS METANIMYCCKUX U HEMETAUIMYECKUX CBOMCTB
9JICMCHTOB B I'pyIlliax v nepuoaax, B TOM 4UCJIC OOJIBIINX H CBCpX6OJ1B-
11110, @8

Tema 2.3. Xumu-
YECKHE PeaKInu

Coneprxanue yueOHOM nH(pOpMAIHH.
BeposTHOCTh MpOTEKaHNUsS XUMUYECKUX peakuuii. BHyTpeHH:s 3HEp-
rust, SHTabnus. TernnoBoil apdexT xumuueckux peakiuil. Tepmoxumu-
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yeckue ypaBHeHUs. CraHAapTHas SHTAJIbNUS peakiuil U o0pa3oBaHUS
BeulecTs. 3akoH ['.M. I'ecca u ero cneactus. DHTponusL.

CKOpoCTh XMMHMYECKHUX peakuuil. IloHATHE O CKOpOCTH peakiuil.
CKOpOCTh TOMO- ¥ T€TEPOTeHHOM peaKkIii. JHEPT sl aKTUBAIIH.

@DakTopsl, BIMIIONINE HA CKOPOCTh XMMHUYECKOl peakuuu. [Ipupona
pearupyromux BemecTB. Temmeparypa (3akoH Bant-T'odda). Konnen-
Tpauus. Karanuzatopbl U Kataau3: rOMO- U FeTEpPOTeHHBIN, UX MEXaHU3-
Mbl. DEpMEHTHI, UX CPAaBHEHHE C HEOPTaHUYECKUMHU KaTaJln3aTopamHu. 3a-
BHUCHUMOCTh CKOPOCTH PEaKLHUi OT MOBEPXHOCTU CONPUKOCHOBEHHUS pea-
TUPYIOMINX BEIICCTB.

OOpaTumMocTh XUMHUYECKUX peakiuil. XuMmudeckoe paBHoBecue. Ilo-
HSTHE O XMMUYECKOM paBHOBecHU. PaBHOBECHBIC KOHIICHTpauuu. JnHa-
MUYHOCTh XMUMHUYECKOTO paBHOBecus. DakTOphl, BIMSIONINE HA CMelle-
HUE pPaBHOBECHs: KOHICHTpAUWs, JaBJCHHE, TeMmmeparypa (TpUHIIHII
Jlelllarenne).

KomOunupoBanHoe 3anstue Ne 6. Kimaccudukanuss XuMUIECKHX pe-
akuuid. CKOpOCTh pEeakIiH, €€ 3aBUCUMOCTb OT Pa3lU4YHBIX (DaKTOPOB.
XUMHUYECKOE PABHOBECHE.

CamocrosTenbHas paboTa CTyIEHTOB.

Pacuer cpenneit ckopocTH peakiuuy 10 KOHUEHTPALMHU Pearupyrommx
BEILIECTB.

Boruncnenus ¢ UCnonb30BaHUEM MOHATHS «TeMIEPATypHbI Koahdu-
LIMEHT CKOPOCTH PEAKIIUM.

KomOunupoBannoe 3anstue Ne 7. TeroBoi 3ppekT XuMHIecKux pe-
aKINH.

CamocrosiTenbHast paboTa CTYAEHTOB.

PacueTsl 10 TEpMOXUMHUYECKUM YPAaBHEHHSIM.

Boruncnenune temnoBoro 3ddexra peakuuu 1o TemioTaM oOpa3oBa-
HUS pearupyromux BEeUIeCTB U MPOIYKTOB PEaKIUH.

HaXO)K)IeHI/Ie KOHCTAHTBI paBHOBECHUSA PCAKINHA 110 PAaBHOBCCHBIM KOH-
HEHTpalMsIM U ONpeielIeHHe UCXOIHBIX KOHIIEHTPAIUN BEIECTB.

[TpakTnueckoe 3ansatre Ne 3. BblunciieHHs ©3MEHEHUSI CKOPOCTH pe-
aKIU{ MPYU U3MEHEHUU KOHIIEHTPALUH PEArupyrollUX BEIIECTB U TEMIIE-

paTyphl.

CamocrosTenbHas paboTa CTyJJCHTOB.
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CkopocTh XMMHYECKHX peakuuil. [loHsTHE O CKOpOCTH peakiui.
CKOpOCTh TOMO- ¥ TE€TEPOT€HHON peakluyi. DHEPrusl akKTUBAIUH.

@DakTophl, BIMUIIONIME HA CKOPOCTh XMMHUYECKol peakuuu. [Ipupona
pearupyromux BemecTB. Temmeparypa (3akoH Bant-T'odda). Konmen-
Tpauus. Karanuzatopsl U Kataau3: TOMO- U F€TEpOTeHHBIN, UX MEXaHU3-
MBEI.

Tewma 2.4. Oxucnu-
TEJIbHO-
BOCCTaHOBUTEIIb-
HBIE PEaKIuu.
DIEeKTpOXUMHUYe-
CKHE MPOIIECCHI

Coneprxanne yueOHON HH(DOpMAIUH.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CTeneHb OKHUCIICHHS.
BoccranoBurenu u okucnurend. OKUCIEHHWE U BOCCTaHOBJIEHUE. Bax-
HEWIINE OKUCIUTEIN U BOCCTAHOBUTEIU. BOCCTaHOBUTEIBHBIE CBOMCTBA
METAJVIOB -TIPOCTBIX BellecTB. OKUCIUTEIbHBIE M BOCCTAaHOBUTEIbHBIC
CBOMCTBAa HEMETAIJIOB - MPOCTBIX BEUIECTB. BOCCTaHOBUTENBHBIE CBOM-
CTBa BEIECTB, OOpPa30BaHHBIX 3JEMEHTAMU B HU3LICH (OTpULIATEIHHON)
creneHu okuciaeHus. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX
9JIeMEHTaMU B BbICIIEH (TIOJO0XKUTENbHOM) cTeneHn okuciaeHus. OKUCIu-
TEJbHBIE U BOCCTAHOBHUTEJIbHBIC CBOMCTBA BEIIECTB, 0Opa30BaHHBIX JJie-
MEHTaMHU B POMEXYTOUHBIX CTENEHSAX OKUCIICHMUSI.

Knaccudukanms okucamTenbHO-BOCCTAHOBUTENIBHBIX peakiuii. Peak-
UM MEXATOMHOTO U MEXKMOJIEKYJIIPHOTO OKHCIIEHHUS-BOCCTAHOBIICHUS.
Peakiium BHYTPHUMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTAHOBJIEHHUS. Peakunn
CaMOOKHUCJICHHI-CAMOBOCCTAHOBJICHHUS (JUCTIPOTIOPIIHOHUPOBAHNUSA).

MeTtonbl COCTaBIEHHUS YPABHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIb-
HBIX peakiuil. Metos anekTpoHHOro Oananca. BnusHue cpenbl Ha mpoTe-
KaHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

XHUMHYECKHUE HMCTOYHUKH TOKA. OJEKTPOAHBbIE NOTEHIMANbl. Psij
CTAHJAPTHBIX JJIEKTPOJIHBIX TMOTEHIMATIOB (DJIEKTPOXUMHUYECKUN Psif
HamnpspKeHUM MeTauioB). [anbBaHWYECKHE SJIEMEHTHI UM MPUHLMUIIBI UX
pabotel. CocTaBieHHE raJbBaHHYECKUX d7eMeHTOB. OOpa3oBaHUE rajb-
BAHMYECKUX Map MpHU XUMHUYECKHUX INpoueccax. [‘anbBaHUYECKUE IIIEMEH-
ThI, MPUMEHIEMBIC B JKU3HU: CBHHIIOBAas aKKyMYJsITOpHasi Oarapesi, HU-
Keb-KaJMHeBbIe OaTapeu, TOTUIMBHEIE SJIEMEHTHI.

DJIEKTPOJIN3 PACIUIaBOB U BOJHBIX PACTBOPOB JICKTPOJHUTOB. [Iporec-
Chl, IIPOMCXOAIIME HA KATOJE U aHOJE. Y PABHEHUS BJIEKTPOXUMHUECKUX
MIPOIIECCOB. DIEKTPOJIM3 BOJIHBIX PACTBOPOB C MHEPTHBIMU JJIEKTPOIAMHU.
DJIEKTPOIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU 3iekTpojamu. IIpax-
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TUYCCKOC IMMPUMCHCHHUEC 3JICKTPOJIN3a.

KomOunupoBannoe 3anstue Ne 8. OKHUCIMTEIBHO-BOCCTAHOBHUTEIb-
HbI€ peaKkLuu.

JlaboparopHo-nipaktudeckoe 3aHsaTue Ne 4. M3ydeHHe OKHCIUTENb-
HBIX CBOMCTB IepMaHraHaTa KaJvs B pa3JIMYHbIX Cpeliax.

CamocrostenbHas paboTa CTyIEHTOB.

PaccranoBka k03¢ (pUIIMEHTOB METOJIOM IEKTPOHHOIO OajaHca.

CocraBiieHHE OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M
JIEKTPOHHOrO OajaHca.

KomOunmpoBanHoe 3anstue Ne 9. DIEKTPOXUMHYECKHE IPOIECCHI.
DJIEKTPONIH3.

CamocrosiTenbHast paboTa CTYAEHTOB.
CocraBiieHHe YpaBHEHUH JIEKTPOIIN3a

Tema 2.5. Kimaccu-
(uKanus BELIECTB.
[Ipoctsie Bete-
CTBa.

Copepxanue yueOHOM HH(MOpMALIUU.

Mertaiuel. [lonoxxenue metamioB B llepuognyeckoil cucreme U 0co-
OCHHOCTH CTpOEHHUS UX aToMOB. [IpocThie BelecTBa - METaUIbl: CTPOCHHE
KPUCTAUIOB M METAJUTMUECKas XUMU4eckas cBs3b. OOmme ¢uszndeckue
CBOMCTBAa METAJJIOB M MX BOCCTAHOBHUTEJBHBIE CBOWMCTBA: B3aUMOACH-
CTBUE C HEMeTaJIaMH (KHCIIOPOAOM, raJloreéHaMH, Cepoil, a30ToM, BOJIO-
pPOZIOM), BOJIOM, KHCIIOTaMH, pacTBOpaMH coJiel, OpraHn4ecKUMHU Belle-
CTBaMH (CIIUPTaMH, TaJIOTCHAJIKaHA-MH, (DEHOJIOM, KHCIIOTaMH), CO IIEJI0-
gamMu. OKCUABI U TUAPOKCUBI METAJUIOB. 3aBUCUMOCTD CBOWCTB 3THX CO-
€IMHEHUH OT CTEleHEH OKHUCIEHHUS METAJIOB. 3HavYeHHE METAJVIOB B
IIPUPOJIE U )KU3HU OPTaHU3MOB.

Kopposuss meramnos. Ilonsatue xoppo3un. XuMuyeckas KOpPpO3US.
OnexTpoxumuueckas koppos3us. CrnocoObl 3alIUThl METAIJIOB OT KOPpO-
3.

OO6mue crnocoObl MoMydeHHus: MeTauioB. Mertamnsl B mpuponae. Me-
TaJUIyprusi ¥ €€ BUIBL: NMUPO-, THIPO- U NIEKTPOMETAIUIYPrusl. DIEKTPO-
JIN3 PAcCIlJIaBOB M PAaCTBOPOB COEIMHEHUN METAJUIOB U €r0 MPaKTUYECKOe
3HauYEHUE.

Hemeramnbl. [lonokeHue HeMETallioOB B NEPUOAUMYECKOW CHCTEME,
0COOEHHOCTH CTPOEHHSI UX aTOMOB. DJIEKTPOOTPULIATEIEHOCTb.

bnaropoanbie raspl. DIEKTPOHHOE CTPOECHHE AaTOMOB OJIATOPOIHBIX
ra3oB U 0COOCHHOCTH WX XMMHUYECKHX U (PU3MYECKHX CBOUCTB.
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Hemeramnsl - mpocTteie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE KX
cTpoenue. Asorponus. XUMHUYECKHE CBONCTBa HeMeTaioB. OKuCIU-
TEJIbHBIE CBOWCTBA: B3aMMOJCICTBUE C METaulaMH, BOJOPOAOM, MEHEe
AJIEKTPOOTPUIIATEIIbHBIMA HEMETAJIaMH, HEKOTOPBIMH CJIOKHBIMH BeIlle-
cTBaMu. BoccTaHoBUTEIbHBIE CBOWCTBA HEMETANIOB B peakIusIX ¢ (To-
pPOM, KHCJIOPOJIOM, CIIOKHBIMU BELIECTBAMU-OKHUCIUTENSAMU (a30THOU U
CEepHOM KHUCIIOTaMH U 1Ip.). Bogopoa. JIBolicTBEHHOE TTOJIOKEHUE BOJIOPO-
na B Ilepuonmueckont cucreme. M3oromsl Bomopona. Tspkemas Boaa.
OKHCIHTENbHBIE U BOCCTAHOBUTENIbHBIE CBOWCTBA BOAOPO/IA, €T0 MOJIyYe-
HUE U npuMeHeHue. Posb BOopoa B )KMBOM M HEKUBOW IIPUPOJIE.

Komb6unuposannoe 3ausatue Ne 10. Knaccudukanus u HoMeHKIIaTypa
HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HeMeTaysioB. Bogopo.

CamocrosiTenbHast paboTa CTYAEHTOB.

OOwe cnocoObl MOTY4YEHUS METAIOB (KOHCHEKT JOMOJIHUTEIbHON
JUTEPATYpPhl).

3HayeHue METAJIOB B MIPUPOJE U KHU3HH OPraHU3MOB (KOHCIEKT J10-
MOJIHUTENILHOM JINTEPaTyphl).

WHuepTHBIE ra3bl (KOHCIIEKT JONOIHUTEIBHON JIUTEPATYypPHI).

Hemertannbl — npocTsie BenlecTBa, CTPOEHUE, AJIOTPONHUS (KOHCIEKT
JIOTIOJIHUTEIBbHOM TuTeparypsbl). CBoiicTBa Bo1opoa.

Tema 2.6. OcHoOB-
HBIE KJIacChbl HEOP-
raHUYECKUX CO-
STUHEHUM.

Copepxanue yueOHONU HH(OPMALIUH.

Boga. Ponb BozbI Kak cpegooOpa3yromiero BemecTBa KIeTKH. JKOJI0-
TUYECKHE acCMeKThl BOAOIOIb30BaHMs. .BOOpOIHbIE COeMHEHNS HEMe-
tajuioB. [lonmyyeHne amMmmuaka u XJIOpOBOAOPOJA CUHTE30M M KOCBEHHO.
®usnueckue cBoiictBa. OTHOIIEHNWE K BOJE: KUCIOTHO-OCHOBHBIC CBOM-
CTBa.

Oxkcuapl. HeconeoOpasyromue u coseodpasyroniie okcuasl. Kucmot-
HBIE OKCHUBI, X cBOMCTBa. OCHOBHBIE OKCHJBI, X CBOMCTBa. AMdoTep-
HBIE OKCHJIbI, MX CBOMCTBA. 3aBUCHMOCTb CBONCTB OKCHIOB METAJIJIOB OT
CTENEHU OKUCIICHUS.

Kucnorer Heopranmdeckue. Kuciorsl B cBeTe TEOpUM BIEKTPOJIUTH-
yeckoi aucconuanuu. Kiaccuukanus Heopranndeckux Kuciot. Oomue
CBOMCTBA KHCJIOT: B3aMMOJICUCTBHE HEOPTaHWYECKUX KHCIIOT C MeTajlla-
MU, OCHOBHBIMH U aM()OTEPHBIMH OKCUAAMH M THIPOKCHIIAMH, C COJISIMH,
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obOpaszoBaHue CIOXKHBIX 3(pUpoB. OCOOCHHOCTH CBOWCTB KOHIICHTPHPO-
BAaHHOU CEPHOU U a30THOM KMCIIOT.

OcHoBaHus Heopranudyeckre. OCHOBaHUS B CBETE TEOPHH AJIEKTPOIIU-
TUYeCKOi aucconmanmu. Knaccudukanus HeOpraHM4eCKUX OCHOBAHUH.
XUMHUYECKUE CBOMCTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBaHUU. CBOM-
ctBa ammuaka. KommiekcooOpasoBanue. [loHsATHE O KOMIUIEKCHBIX CO-
eauHeHusx. KoopauHaiioHHoe 4HCIO KOMIUIEKcooOpa3zoBaTensa. BHyT-
pPEeHHSA M BHEIIHAA cdepa KOMIUIEKCOB. HOMEHKIaTypa KOMILJIEKCHBIX
coenuHenui. Ix 3HaueHue.

KomOunupoBannoe 3anstre Ne 11. Oxcuabl. Jleryune BOmOpOIHBIC
COEIMHEHUS] HEMETAJLJIOB.

CamocrosiTenbHast paboTa CTYAEHTOB.

JIBoiicTBeHHOE noja0xkeHne Bogopoaa B IIC (KOHCHEKT AONOTHUTEb-
HOM JIUTEpaTypHI).

Hanucanue XMMHYECKMX YpaBHEHMH, XapaKTepU3YIOIIMX CBOWMCTBa
BOJIOPOJIHBIX COCTMHEHUI HEMETAIJIOB, OKCHJIOB.

KomOunupoBanHnoe 3ansatue Ne 12. ['mapoKcHIbI: KUCIOTHI, OCHOBA-
HUsl. AMQpOTEepHBbIE THIPOKCH/IBI

CamocrosrenbHas paboTa CTyJEHTOB.

Hanncanve ypaBHEHMH XMMHUYECKMX pEAKLUN, XapaKTEPU3YIOLINX
CBOWCTBA HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUH, aM(pOTEPHBIX THIPOKCHU-
JI0B.

Pemienue 3amad Ha BBIYMCICHHME MAacchl, 00beMa, KOJIMYECTBA Belle-
CTBa MPOJYKTa PEAKLMH, €CIM OJHO U3 BEUIECTB JAHO B BHJE PacTBOpa C
OIPEIETICHHON MaCCOBOM J10JIEW PAaCTBOPEHHOI'O BEIIECTBA.

Komb6unuposannoe 3anstue Ne 13 Conu. Kommuiekcuole conu. ['ene-
THUYECKas CBSI3b MEXKAY KJIaCCaMH.

CamocrodrenbHas paboTa CTyJ€HTOB.

Hanucanue ypaBHEHUI XUMHUYECKHMX pEaKLUH, XapaKTEpU3YIOIIHUX
CBOMCTBA HEOpPraHn4deckux coseil. CocTaBlIeHHUE LIENOYEK MPEBPALEHUN.

Pemenue pacueTHbIX 3aJad.

JIaGoparopHo-mipakTuyeckoe 3ansaTue Ne 5 M3yuenuit peakiuii oopa-
30BaHMS KOMIUIEKCHBIX COCUHEHUM.

CamocTosiTenpHast paboTa CTYACHTOB.
CocTaBiieHye Ha3BaHUNM KOMIUIEKCHEIX coeauHeHuii. CocTaBlicHHE
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(opMyI1 KOMIUIEKCHBIX COSIMHEHHUH M0 Ha3BaHUSM.
Pemrenue nenoyex npeBpalieHuii.

Tema 2.7. PacTBO-
pBI

Coneprxanue yueOHOM nH(pOpMAIHH.

[TonsTue o aucnepcHbix cuctemax. Kimaccuduxaius qucnepcHbIX cH-
CTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHUS TUCIIEPCUOHHOU Cpelbl U
TUcrepcHoi (asbl, a Takke MO pa3Mepy UX Yactull. ['pydoaucrnepcHbie
CHUCTEMBI: DMYJIbCUU U CYCIIEH3UH. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJLIO-
UAHbIC (30JIM U TEIU) U HUCTUHHBIE (MOJEKYJSpPHBIE, MOJEKYISIPHO-
WOHHBIE | HOHHBIE). DPdexT Tungansa. Koarynsamus B KOJUIOUIHBIX pac-
TBOpax. CUHEPE3UC B relisx.

3HaueHue AUCIEPCHBIX CUCTEM B KUBOWM M HEKMBOM MPUPOJIE U MpaK-
TUYECKOW JKU3HM 4YE€JIOBEKa. DOMYJIbCUU U CYCIIEH3UU B CTPOMTEIIBLCTBE,
MUIIEBOM M MEIMIMHCKON IPOMBIIUICHHOCTH, KOCMETHKE. buonornue-
CKH€, MEIULIMHCKHUE U TEXHOJIOIMYECKHUE 30J11. 3HaU€HUE Teiedl B OpraHu-
3allUM JKMBOW Marepuu. buosiorndeckue, NUILEBbIC, MEAUIIMHCKHAE, KOC-
metuyeckue reau. CuHepesuc Kak (hakTop, ONpeAessomi CpoK ToIHO-
CTH IPOAYKIMH Ha OcHOBe rened. CBepThIBaHME KPOBHM Kak Onosioruye-
CKMI CUHEPE3UC, €r0 3HaYCHUE.

ITonsitne o pactBopax. PU3MKO-XMMHUYECKaAs MPUPOJA PACTBOPEHUS H
pacTBOpOB. B3anMonencTere pacTBOPUTEIL U PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTs BemiecTB. CriocoObl BbIpaK€HUSI KOHILIEHTPALlUKU PacTBO-
POB: MaccoBas J10JIsl paCTBOPEHHOTO BellecTBa (MPOLEHTHAs ), MOJIIpHAS.
Teopust 3JIEKTPOJUTHYECKOM JHCCOLMAMUA. MexaHu3M JIuccolHranuu
BEIIECTB C pa3IMYHbIMU THUIIAMM XUMUYECKHX CBs3el. Bkman pycckux
YUEHBIX B pa3BUTHE NPEJCTABICHUN 00 AJIEKTPOIUTUYECKON IHCCOIMa-
1uu. OCHOBHBIE MOJIOXEHUS TEOPUHU DJIEKTPOIUTUYECKON AMCCOLUALIH.
CreneHp 3JEKTPOIUTUYECKON AUCCOIUAIMM U (DAKTOPHI €€ 3aBUCUMOCTH.
CuinpHBIE U CPETHUE DIIEKTPOIMTHI.

Huccoumanusa Boabl. Bomopoansiii nmokaszatens. Cpela BOJHBIX PacTBO-
POB BIIEKTPONUTOB. Peakiiui oOMeHa B BOJHBIX PaCTBOPAxX 3JEKTPOJIUTOB.
[upponmm3 kak oOMeHHBIN mporiecc. HeoOpaTumplil THIPOIN3 OpraHudve-
CKMX UM HEOPraHMYECKMX COCIMHEHUH M €r0 3HAYeHUE B MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKA.

OO6patumslii Tuaponus coseil. Crynenvarslii ruaponus. [IpakTuueckoe
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MPUMEHEHUE THIPOJIN3a.

['unponu3 opraHUYecKUX BemiecTB (OENKOB, KHPOB, YTIEBOJOB, IOJIH-
HykieoTun0B, AT®) u ero OGuojoruvyeckoe M MpaKTHUECKOE 3HAYCHHE.
OwmbuieHue xxupoB. Peakmust srepudukanum.

KomOunupoBannoe 3ansitue Ne 14. Jlucniepcubie cuctembl. Boga. Hc-
TUHHBIE PaCTBOPBI. PACTBOPUMOCTSD.

CamocrodrenbHas paboTa CTyJEHTOB.

IToaroroBUTH COOOIIEHUS IO OJHOM U3 MPEAJIOKEHHBIX TeM: «ICTe-
TUYecKas, OMOJIOrMYecKass U KyJbTYpHas pPOJIb KOJJIOWAHBIX CHCTEM B
KHU3HHU YCIIOBCKA», «3My.HI)CI/H/I " CYCIICH3UH B CTPOUTECIILCTBC, HPIHIGBOﬁ
Y MEIULMHCKON NPOMBIIUIEHHOCTH, KOCMETUKE», «buosiornueckue, Me-
JUIMUHCKUE U TCXHOJIOTMYCCKUEC 30JIN)», «3HayeHue rejieu B opraHnu3anuvun
JKUBOI MaTtepum», «buosiornueckue, NuIIeBble, MEAULIIMHCKUE, KOCMETH-
yeckue renmny, «CuHepesnc kKak (HakTop, ONpeAessIonui CPOK TOTHOCTH
IOPOAYKIMH Ha OCHOBE renei», «CBepThIBaHME KPOBHM Kak OHOJOrHye-
CKMI CHHEPE3UC, €r0 3HAYCHUEN.

Komb6unupoBannoe 3austue Ne 15. CriocoObl BeIpakeHUsI KOHIIEHTpa-
IIUU PACTBOPOB.

CamocTosiTenpHast paboTa CTYACHTOB.

Pemenue 3agau Ha HaxOXAEHUWE MPOLIEHTHOM W MOJSPHOM KOHIEH-
Tpaluu pacTBopa.

Pemenue 3a1ay Ha BBIUMCIIEHHE Macchl MM 00BEMA MPOAYKTA peak-
I[UU TI0 U3BECTHON Macce Wiu 00BEMY HCXOTHOTO BEIIECTBA, COAepIKaIlle-
ro ONpPENeIEHHYI0 MACCOBYIO JIOJNIO MPUMECEH; pacdyeT MacCOBOW 10U
XUMHUYECKOT0 COEJIMHEHUS B CMECH.

KomOunupoBannoe 3ansitue Ne 16. BogopoaHsiii mokaszarenb. JeK-
TPOJTUTHUYECKAS JUCCOIUAIUS DJIEKTPOIUTOB B BOJHBIX PACTBOpaX.

KomOunupoBannoe 3ansatue No 17. Peakiimu mHOHHOTO 0OMEHa.

CamocrosTenbHas padoTa CTyICHTOB.

CocraBneHHE MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI.

Pemrenune 3ama4 Ha ompeneneHne BOJOPOJHOTO TOKA3aTeNsl pacTBopa
3aJJaHHOW MOJIIPHOM KOHIICHTPAIUH.

JlabopaTopHo-ipakTHdeckoe 3aHsaTHe Ne6 H3yueHne XUMHUYECKUX
CBOMCTB OCHOBaHMIA.

CamocTosiTenbHasi paboTa CTYJAEHTOB.
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CocraBieHrue ypaBHEHHH PEAKIHMN MOATBEPKIAIOIIUX XUMHUYECKHUE
CBOMCTBAa OCHOBAHUIA.
Pemrenue pacueTHbIX 3a1a4.

KombunupoBannoe 3anstue Ne 18. I'maponus comei.

CamocrosTenbHas padoTa CTyICHTOB.
CocraBieHre ypaBHEHHI THIPOJIM3a COJIEH, ONIpeIeIeHUue Cpebl pac-
TBOPOB.

JIaboparopHo-nipaktudeckoe 3aHsaTHe No7 OmnpenencHue KadueCTBEH-
HOI'0 COCTaBa coJieil. ['uaponus cosen.

CamocrosiTenbHast paboTa CTYAEHTOB.
CocraBiieHrne ypaBHEHMI peaklIHil MOATBEPKIAOMIMX XUMHUYECKHE
CBOICTBA COJIEH, PEAKIIMU TUAPOIIU3a COJICH.

Tema 2.8. Xumusa
DJIEMEHTOB.

Copepxanne yueOHOM HH(MOpMALIUU.

Onementsl |A-rpymmel. lenounsie Metayuiel. OOmIas xapakTepucTH-
Ka IIEJIOYHBIX METaJUIOB Ha OCHOBaHUM MosioxkeHus B [lepmoanueckoit
cucreMme anemenToB .. MenneneeBa u crpoenust aromos. Ilonydenue,
dbusznueckue M XMMUYECKHE CBOWCTBA IEJIOYHBIX MeTaioB. KaTtnoHsl
HIEJIOYHBIX METAJUIOB KaK BakKHeHIIas XxuMudeckass popma ux CymecTBo-
BaHUs, PETYJIATUBHAS POJIb KATUOHOB Kallus W HATPHUS B JKUBOM KIIETKE.
[Ipupoanbie coeAMHEHMsI HATPUSI U KaJusl, UX 3HaYECHHUE.

OnemenTsl || A-rpynmsl. O01mas XxapakTepUCTHKA HIETOYHO3EMENbHBIX
METaJUIOB M MarHus Ha OCHOBAHWU NOJIOKeHMs B [lepuonnueckoii cucre-
Mme anemeHToB J[.M. MenneneeBa u crtpoenus aromoB. Kanbiuid, ero mo-
TyudeHue, pu3ndecKue U XUMUYECKHUE CBOMCTBA. BaxxHel e coeInHeHHs
KaJbllMs, UX 3Ha4eHHue U npumeHenue. Kambiuii B mpupose, ero 6uosno-
ru4ecKas polib.

AmoMuHNN. XapaKTEpUCTUKA aIFOMUHUS Ha OCHOBAaHUU IOJIOXKEHUS
B Ilepuonnueckoit cucreme snemeHToB Jl.M.MeHneneeBa il cTpoeHHs
atoma. [lomyuenue, ¢usznyeckne W XMMUYECKHE CBOWCTBA AIOMHUHMUSL.
Baxnelmme coequHEeHUs] allOMUHUSA, UX CBOMCTBA, 3HAYEHUE U TPUME-
Henue. [Ipupoanble coeAMHEHNS aTIOMUHUS.

Onementsl |VA-rpynnel. O0mas xapakTepUCTHKA 3JIEMEHTOB 3TOM
IpyNIbl HAa OCHOBAHMHU MX MojoxeHus B Ileproanueckoii cucreme ie-
MeHTOB /.M. MenneneeBa u cTpoeHUs: aTOMOB. YTJIEPOJ U KPEMHUMU. YT-
Jgepon U ero ayiorponus. CBOWCTBa aJUIOTPOMHBIX MOAU(DUKAIIUKN yrie-
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poja, UX 3Ha4YeHue U npuMeHeHue. OKCUAbl U TMIPOKCUABI yIiIepoaa U
KpEMHHUS, UX XUMHUUecKkHe cBoiicTBa. ConM yroiabHOW U KPEMHUEBBIX KU C-
JOT, UX 3HadyeHue u npuMmeHenue. [Ipuponoobpasyromias pois yriepoaa
JUISL )KUBOHM M KPEMHUS - JJIsl HEXUBOU Mpupoabl. CUIMKaTHAS TPOMBIII-
JIEHHOCTb.

Heoprannueckue nomumepsl. Ilonmumepsl - NmpocThie BewIECTBA C
aTOMHON KPHUCTAJIMYECKOW pPELIETKON: aJUIOTPOINHbIE BUIAOU3MEHEHHUs
yraepoaa (anmmas, rpaduT, KapOuH, (QyJIIepeH - B3aUMOCBSI3b THOpUIU3a-
UK opOuTaneil y aToMOB yriiepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHHUEM aJl-
JOTPONHBIX MOAW(DUKAINI); CEIeH W TEeJUIyp ILEMOYEYHOTO CTPOSHHUS.
[Tonumepsl - CIOXKHBIE BELIECTBA C aTOMHOM KPUCTANIMYECKOM pereT-
KOM: KBapl, KPEMHE3eM (JUOKCHIHbBIE COEAMHEHUSI KPEMHUs), KOPYH]
(oxcua aJIOMHHMS) M AIIOMOCHIIMKATHI (TOJIEBbIE IIMNAThI, CIIO/A, Kao-
auH). MuHepansl 1 ropHsle nopoabl. Cepa miactuueckas. MuHepaabHOe
BOJIOKHO - acOecT. 3HaueHHe HEOPraHMYECKUX MPUPOJHBIX MOJUMEPOB B
(dbopMHpPOBaHUHN OJJHOM M3 TE€OJOTMYECKIX 000JI0UYEK 3EMIH - TUTOCQEPHI.

Knaccudukanus nonuMepoB Mo pa3IuuHbIM IPU3HAKAM.

Onementsl VA-rpynnbl. OOmiasi XapakTepUCTHUKA AJIEMEHTOB 3TOU
IpyNIbl HA OCHOBAHMHU MX NoJoxeHus B Ileproanueckoit cucreme ie-
menToB [[.1. MenneneeBa u ctpoenust atoMmoB. CTpOEHHE MOJIEKYIIBI a30-
Ta ¥ aJUIOTPONHBIX Moaudukanuid Gocdopa, ux Gusnueckue U XuMuye-
ckue cpoiicTBa. Bomopoausie coenunenus anemeHToB VA-rpymmbl. Ok-
cuibl a3ota u pochopa, COOTBETCTBYIOIINE UM KUCIOTHI. COJIM ATUX KHUC-
not. CBoicTBa KUCIOPOJHBIX COEIMHEHUH a3oTa U Qocdopa, Ux 3Haue-
HUE M TNpUMeHeHHe. A30T u ¢ochop B mpupoae, UX Ouosornueckas
posb.OnemenTsl VA-Tpynmel. O0mmias xapakTepucTHKa JJIEMEHTOB ITOU
Ipynmbl Ha OCHOBAHMHU MX mojoxeHus B [lepuoanueckoit cucreme sie-
meHToB /.M. MenneneeBa u crpoeHns aromoB. CTpOEHHE MOJIEKYJIbI a30-
Ta U aUIOTPONHBIX Moaudukauuit pocdopa, ux Quandyeckue U XUMUye-
ckue cBoiicTBa. Bojmopoansie coenunenus snemeHToB VA-rpynnbl. Ok-
cunsl a3ota u pocdopa, cOOTBETCTBYIOMMNE UM KUCIOTHI. COJIM 3THX KHUC-
not. CBoOICTBa KHCIOPOJIHBIX COeIMHEHHH a3oTa U (ocdopa, ux 3Have-
HUE U IpuMeHeHue. A30T u pocdop B mpupoie, uX OMoJorHIecKast pob.

Xanbkorensl. O0Ias XapaKTepUCTHKA XaJIbKOI'€HOB Ha OCHOBaHUHU UX
nonoxkeHus B Ilepumoanueckoit cucrteme anementoB JI.M. MenaeneeBa u
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CTPOEHHMSI aTOMOB. XaJIbKOT€HBI - IPOCTBIE BEIIECTBA. AJUIOTPOIMS.
CrpoeHrie MOJIEKyN aJTIOTPONHBIX Moau(uUKanuii 1 ux cBorctsa. [lomy-
YEHHE U NPUMEHEHHME KHCIOPOAA U Cepbl. XaJIBKOIEHBbl B NPUPOLIE, UX
Ouosioruueckas poib.

I"anorensl. O01ast XapakTepUCTHKA raJIoreHOB HA OCHOBAaHUM UX IO-
noxenuss B Ilepmommueckon cucreme sneMeHToB [[.M.Menneneesa u
CTPOEHMSI aTOMOB. ['aJlOreHbl- MPOCTHIE BELIECTBA: CTPOCHUE MOJIEKYII,
XUMUYECKHE CBOWCTBA, MOJYYEHUE U IpUMEHEHue. Baxunenmmue coenu-
HEHUS TaJOr€HOB, UX CBOWCTBA, 3HAYCHHE M IIPUMEHEHHE. l'ajioreHs! B
npupojie. buonornueckas posib rajloreHos.

OcoOennoctu crpoenusi atomoB d-snementoB (IB-VIIIB-rpymm).
Menp, IMHK, XpOM, JK€JI€30, MapraHell KaK MPOCThIe BEUIECTBA, X (HU3H-
YeCKME M XUMUYECKUE CBOMcTBAa. HaxoxaeHne 3TUX METaloB B IIPUPO-
1ie, UX Tojdy4deHue u 3Hauenue. CoequHeHus (/-3JIeMEHTOB C pa3IMYHBIMU
CTENEHSIMM OKUCIICHUA. XapaKTep OKCUJIOB U THAPOKCUIOB ITHX JJIEMEH-
TOB B 3aBUCUMOCTH OT CTENIEHU OKHUCIICHHS METaJlIa.

KomOunupoBannoe 3anstre Nel9. I1{enounble U MIeT09HO-3eMeNIbHBIC
METaJUIbL.

CaMocTrosTenbHas pa60Ta CTYACHTOB.
Brranciaenne maccel HCXOJHOI'0 BCIICCTBA, €CJIIM U3BECTCH IMPAKTUYC-
CKHi1 BBIXOJ 1 MAaCCOBAasd NOJISI €0 OT TCOPCTUYCCKHU BO3MOKHOT'O.

Komb6unupoBanHoe 3anstue Ne 20. ATIOMUHUI U €0 COETUHEHUS.

CamocTosiTenbHast paboTa CTYACHTOB.
Brruucnenune maccel win o0beMa MPOAYKTOB PEAKIIUN 10 W3BECTHOM
Macce Ui 00beMy UCXOIHOTO BEIIECTBA, COJIEPIKAIIET0 MPHUMECH.

KomOunupoBannoe 3anstue Ne 21. CBolicTBa COEIMHEHHI yriepoja
1 KpeMHusi. Heoprannueckue nojamMepsl.

CamocTosiTenbHast paboTa CTYAEHTOB.
Omnpenenenre MONEKYIIpHON (HOpMYIBI ra3000pa3HOTO BELIECTBA 110
M3BECTHON OTHOCHUTEIBHON IJIOTHOCTH M MACCOBBIM JIOJISIM AJIEMEHTOB.

Komb6unupoBannoe 3anarue Ne 22. CpoiicTBa a3ora, gochopa u ux
COCIMHEHU.

CamocTosiTenbHast paboTa CTYAEHTOB.
Omnpenenenre MOJEKYISIPHON (OpMyIBl BellecTBa O MAacCOBBIM J10-
JISIM DJIEMEHTOB.
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KomOunupoBannoe 3anstre Ne 23. CBoWCTBa KUCIOPOa, CEPBI U UX
COEIMHECHUM.

CamocrosTenpHas pa60Ta CTYACHTOB.
BrrunciaeHus 1Mo XUMHYECKUM YpPaBHCHUAM peaKm/HZ, €CJIM OAHO U3
pe€arupyromunx BEMECTB 1aHO B HU30BITKE.

KombOunupoBanHoe 3anstue Ne 24, CBOWCTBa rajOreHOB U UX COE/IH-
HEHUM.

CamocrosTenbHas paboTa CTyJCHTOB.
Pacyersl no xumuueckum Gopmynam.

KomOunmpoBanHoe 3ansatue Ne 25. CBolicTBa COCTUHEHUH MeIH,
IIMHKa, XpOMa, JKeyesa.

CamocrosiTenbHast paboTa CTYAEHTOB.
Pemenre KOMOMHUPOBAHHBIX 33/1a4.

JlaboparopHo-nipaktuyeckoe 3ansatue Ne 8. JluddepeHnmpoBanHbiit
3a4er

CamocrosTenbHast paboTa CTyCHTOB.
Pemienue 0a30BbIX TECTOBBIX 3aJaHUI.

1

2

Paznen 3. Opranu-
yecKkasg XUMUS

46

24

35

Tewma 3.1. Ilpenmer
OpraHMYECKOHN XHU-
muu. Teopus
CTPOEHUS OPTaHHU-
YECKUX COEe/IMHE-
HUM.

Copnepxanue yueOHONW HH(pOPMALIUH.

IIpenmer opranuyeckoit xumuu. IloHsATHE 00 OpraHMYECKOM Belle-
CTBE M OpPraHMuYecKod xumuu. KpaTkuil oyepk MCTOPUM pa3BUTHUS Opra-
HU4YecKOoW xumuu. Burtanusm u ero kpyuerue. OcoOEHHOCTH CTPOEHHUs
OpPraHUYeCKHX COeTMHEHUH. KpyroBopoT yriepoaa B mpupoJe.

Teopuss crpoeHuss oprannueckux coenuHeHui A.M. byrneposa.
[Tpenmocbuiku co3gaHusi Teopuu cTpoeHusi. OCHOBHBIE MOJOXKEHHUS TEO-
pun ctpoenust A.M.byrnepoBa. XuMn4yeckoe CTpOEHHE U CBOICTBa opra-
Hudeckux BemecTB. [lonstue o0 m3zomepun. CrocoObl OoTOOpa)keHus
CTpOEHUsI MOJIEKYJbI (popMyJbl, Moaenu). 3Hauenue teopuu A.M. byt-
JepoBa JAJIsl pa3BUTHUS OPTaHUYECKON XUMUHN U XUMHUYECKUX ITPOrHO30B.

Crpoenue aToMa yriepoaa. JIeKTPOHHOE 00J1aKko U opOuTaib, 5- U p-
opbuTanu. DIEKTPOHHBIE M AJIEKTPOHHO-Tpaduyeckue (HopMysbl aToma
yriepojia B OCHOBHOM M BO30YXJIEHHOM COCTOsIHUsIX. KoBasieHTHast XH-
MHYECKas CBSI3b M €€ KJIACCHU(PUKAIKS MO CIOCO0y MepeKphIBaHUs OpOU-
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taneit (a- u n-cBsa3u). [lorstue rubpuanzanuu. Pa3nuaneie TUIBI THOPH-
mu3anud U ¢GopMa aTOMHBIX OpOWTallel, B3aMMHOE OTTAJIKMBAaHUE T'H-
OpUAHBIX OpOWTaNel M WX PACHOJOXKECHHE B TPOCTPAHCTBE B COOTBET-
CTBUU C MUHUMYMOM JHEpPruu. ['eoMeTpusi MOJIEKyJ BemecTB, o0pa3o-
BaHHBIX aTOMaMH YIJIepoJia B Pa3IMYHBIX COCTOSIHUSX THOPHIN3AIUH.

KomOunupoBannoe 3anarue Ne 26. IIpenMer opraHMyecKod XUMHH.
Teopust ctpoeHus oprannyeckux coennHenui A.M.bytieposa.

CamocrosTenbHas paboTa CTyJCHTOB.
CocraBiieHrne CTPYKTYPHBIX (OPMYJ OpPraHUYECKHX COETUHEHHIA.
CocraBieHnne GopMys H30MEPOB U TOMOJIOTOB, HX Ha3BaHHH.

Komb6unupoBannoe 3austue Ne 27. Knaccudukaus 1 HOMEHKIATypa
oprannyeckux coeauHeHu. COBpEeMEHHBIE MPEICTaBICHUS O XUMHYE-
CKOM CTPOEHHUH OPTaHNYECKUX COCIMHEHHIA.

CamocrosTenpHas paboTa CTyIEHTOB.
CocraBnenue GopmyI HpeAeabHBIX YIJIEBOJOPOIOB , UX M30MEpPOB, CO-
CTaBJICHUE HAa3BaHUU YIJI€BOJIOPOIOB.

KomOunupoBannoe 3ansarue Ne 28. Kinaccudukamus peakiuii B opra-
HUYECKON XUMUH.

CamocrosTenbHas paboTa CTyJEHTOB.
['eHeTnyeckas CBA3b OPraHUUECKUX COEIMHEHUH (pelleHne 1ernoveK mpe-
BpaleHuil.) Hanrcanue ypaBHeHUH peakimi.

Temsl pedeparon: «Kusnp u gestenbHocts A.M.bytneposa», «Burta-
JIM3M U €T0 Kpax»

[Tpaktrueckoe 3anstue Ne9 M3omepus u HOMEHKIATypa YIJIE€BOIOPO-
noB. Pemenue 3a1au Ha BBIBOJ XUMUYECKUX (DOPMYIL.

CamocrodrenbHas paboTa CTyJ€HTOB.
Perienue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKUM (OPMYIIaM.

Tema 3.2. IIpe-
JIeIbHBIE YTIIEBO-
JOPO/JIBI.

Copepxanue yueOHON HH(MOpMaLIUH.

I'omonoruueckuit psn ankanoB. [lonstue o0 yrimeBomopomax. Oco-
OEHHOCTH CTPOEHUS MPEIENbHBIX YIIIeBOJOPOI0OB. AJIKaHbI KaK IpeacTa-
BUTENH NPEJEIIBbHBIX YIIIEBOAOPOIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJIBI METaHa U IPYrux ajlkaHoB. ['omonornuyeckuii psag u
uzomepus napaduHoB. HopMmanbHOe M pa3BETBICHHOE CTPOCHHUE YTJe-
poaHoil nenu. HomeHkinarypa ajikaHOB U aJKWIbHBIX 3amecTuteseil. du-
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3MYECKHE CBOMCTBA AJIKAHOB. AJIKaHbI B IPUPOJIE.

Xumuueckue cBoiicTBa ankaHoB. Peakuuu SR-T™na: ranoreHupoBa-
Hue (paborer H.H. Cemenona), autpoBanue no KonoanoBy. MexaHusm
peaklny XJOPUPOBAHMS aTKAHOB. Peakiuu neruapupoBaHus, TOPEHUS,
KATAJIMTUYECKOIO0 OKUCIEHUSl alKaHOB. KpeKkWHr ajlkaHOB, pa3jIMyHbIC
BUJIbI KPEKUHTa, MPUMEHEHUE B MPOMBIIUICEHHOCTH. [Iuponu3 u xoHBep-
CHUsl ME€TaHa, U30MEpHU3als AIKAHOB.

[Tpumenenne u cocoObl Mmoy4eHus ankaHoB. O0IacTH MPUMEHEHUs
ankaHoB. [IpoMblnieHHbIE CIOCOOBI MOTYYEHHS aJIKaHOB: IOJIyY€HUE U3
MPUPOJHBIX WCTOYHHKOB, KPEKUHT TapadUHOB, MOJIYYCHUE CHHTETUYEC-
cKkoro OeH3uHa, razu@uKaius yris, THApUpoOBaHue alkeHoB. Jlaboparop-
HbIE CIOCOOBI MOJYy4YeHHUs aJIKaHOB: CHHTE3 Bropua, aexapOokcuimnpoBa-
HUE, TUAPOIIN3 KapOuaa amroMUHUS.

[uknoankansl. ['OMOJIOTMYECKHUI PAl MU HOMEHKJIATypa LUKIOAJIKA-
HOB, WX obOmas ¢opmyna. [lonsatue o HampsbkeHUM nukia. M3omepus
LUKJIOAJIKAHOB: MEXKJIaCCOBasi, YIJIEPOJHOIO CKEJeTa, FeOMETpUUECKasl.
[Toyuenue u ¢uznUeCKUue CBOMCTBA IHUKIOATKAHOB. XUMUYECKUE CBOII-
cTBa IUKIoAIKaHOB. Crienuduka CBOMCTB IMKIOATKAHOB C MaJlbIM pas-
MEpOM LIMKJA. Peakiny npucoeMHEHUs U paIMKAJIbHOTO 3aMEIIeHUSI.

KomoOunmpoBanHoe 3ansarue Ne 29. IIpenenbHbIe yTieBOAOPOABL. AJl-
kaHbl. [{ukinoankaHsl.

CamocrosiTenbHast paboTa CTYAEHTOB.

Pemienue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKUM (POPMYIIaM.

CocraBieHue (GpopMyll NMpenenbHbIX YrIeBOJOPOJOB, UX U30MEPOB U
TOMOJIOTOB, COCTaBJIEHUE Ha3BaHUH YIIIEBOIOPOAOB.

Hanncanue ypaBHeHUI peaknuid.

JIaboparopHo-nipaktudeckoe 3anstue Ne 10. CpoiicTBa TBEPIBIX Ma-
paduHOB. PacdeTsl Macchl BEMIECTB WM 00BbeMa raza mo u3BECTHOMY KO-
JIMYECTBY BEIIECTBA, Macce, 00beMY.

CamocTosiTenbHast paboTa CTYAEHTOB.
Pemienue 3aau Ha HaX0XJIEHHE MACChl BEIIECTB WIIM 0ObeMa Tasa 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce, 00beEMY.

Tema 3.3. Henpe-
JeNTbHBIC YTIIEBO-

JOPOJIBI.

Coneprxanue yueOHOM nH(pOpMAIHH.
I'omonornuecknii psig alKeHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJIBI STUJICHA M aJTKEHOB. I oMonorndeckuii psa u odmas
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dopmyna ankeHoB. V30MepHsi 3TUIICHOBBIX YIJIEBOJOPOIOB: MEXKKIIACCO-
Basi, YIJIEPOJHOTO CKEJeTa, MOJOKEHUSI KPAaTHOU CBSI3M, TEOMETPUUYECKAS.
Oco0eHHOCTH HOMEHKJIATYpbl STUJICHOBBIX YIJIEBOJAOPOJOB, Ha3BaHUs
BAKHEUINUX paguKaioB. PU3ndecKue CBOMCTBA AJIKEHOB.

XHWMHYECKUE CBOMCTBA AJIKEHOB. DJIEKTPOMHUIIBHBIA XapakTep peak-
[WHA, CKIOHHOCTb K PEAKIUSM MPUCOCTUHEHHUS, OKUCIICHHS, TOJIUMEpU3a-
nuu. [IpaBuno MapkoBHHKOBA U €ro 3JeKTpoHHOe oOocHOBaHue. Peak-
MU TaJOT€HUPOBA-HUS, TUAPOTAIOTeHUPOBAHUS, THAPATALIUU, TUIPUPO-
BaHus. Mexanusm AE-peakuuii. [ToHsTHE O peaknuax MOJIMMEpPHU3AIUU.
['openue ankeHoB. Peakuny OKUCICHHUS B MSTKUX U JKECTKHX YCJIOBHSIX.
Peakuus Baruepa u ee 3HaueHus A1 0OHAPYKEHUS HETIPEAETbHBIX yTiie-
BOJIOPOJIOB, MOJTYYCHUS TJIUKOJICH.

[Ipumenenue 1 cnocoObl MoTy4YeHHs ankeHoB. cnonab30BaHue BHICO-
KON peaklMOHHOW CIIOCOOHOCTH aJIKEHOB B XMMHUYECKON MPOMBIIUIEHHO-
ctu. [Ipumenenue »tunieHa u npomnuieHa. [IpoMelnieHHbIE CIOCOOBI TO-
Jy4eHUs aJKeHOB. Peakiuu neruapupoBaHusi U KpEeKHHra ajkaHoB. Jla-
OopaTopHbIe CIOCOOBI MOTYYEHHS aKEHOB.

Ankanuensl. [loHsTHe u KiIaccupUKAIMS TUEHOBBIX YTJIEBOJIOPOIOB
M0 B3aMMHOMY PACIOJIOKEHHUIO KPaTHBIX CBsi3ed B Moiekyne. OcoOeHHo-
CTH DJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COIPSDKEHHBIX He-
HOB. [loHsiTHE O N-3neKTpOHHON cucTeme. HomeHknaTypa TUEHOBBIX YT-
neBoA0po10B. OCOOCHHOCTH XUMHUYECKUX CBOMCTB COMPSHKEHHBIX JHE-
HOB, KakK CIJIEJCTBUE€ MX DJIJIEKTPOHHOro crpoeHus. Peakuun 1.,4-
npucoeaunenud. [lonumepusanus nqueHoB. CrocoObl MONy4YeHUs TUEHO-
BBIX yIJIeBO0p0/10B: paboTsl CB. Jlebenena, neruapupoBaHue aakaHoOB.

OcCHOBHBIE TOHSATHS XWMHUHU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN Ha
puUMepe MPOAYKTOB MOJTMMEPHU3AIUNA AJTKEHOB, AIKAIUEHOB M MX Tallo-
TEHIPO-U3BOAHBIX. MOHOMED, MOAUMEDP, PEAKLMs MOJUMEPU3ALNH, CTe-
MEeHb TMOJUMEPHU3AIIUU, CTPYKTYPHOE 3BEHO. THITBI TOJUMEPHBIX IIETICH:
JTUHENHbIE, pa3BeTBICHHBIE, clIuThie. [IoHsATHE O cTepeoperyIsipHbIX MO-
aumepax. [lomuMepsl TepMOIIaCTUYHBIE W TepMopeakTuBHBIC. [Ipen-
CTaBJIEHUE O IJIacTMAaccax U snacromepax. [[oauITHIIEH BBICOKOTO U HU3-
KOr0 JaBJI€HUs, €ro cBOMcTBa M npuMeHenue. Karamuzaropel [{urnepa-
Harra. [lonunponuneH, ero npuMeHeHrue U cBoucTBa. ['amorenconepxa-
HIMe MoJMMEpBbl: Te(IIOH, MOJMBUHUIXJIopUA. Kaydykn HaTypalbHbIN U

25




cunrernueckue. Comonaumepsl (OyTaaueHCTUPOIBHBIN Kaydyk). Bymka-
HU3alMs KaydyKa, pe3rHa U Y00HUT.

KomOunupoBannoe 3ansarue Ne 30. HempenenbpHbIE yIiieBOIOpPOIBI.
AJIKEHEL.

CamocrodrenbHas paboTa CTyJEHTOB.

CocraBnenue (opMyll aJKEHOB, UX U30MEPOB M F'OMOJIOIOB, COCTaB-
JICHWE Ha3BaHUM YTIE€BOIOPOIOB.

Hanncanue ypaBHEeHUN peakyid.

KomOunupoBannoe 3ansitrie No 31. AnkaueHBbI.

CamocrosiTenbHast paboTa CTYAEHTOB.

CocraBnenue ¢GopMyn aakaIHeHOB, UX W30MEPOB U T'OMOJIOTOB, CO-
CTaBJICHUE HA3BaHUM yTIJIE€BOJIOPOJIOB.

Hanucanue ypaBHeHul peakuui.

JlabopaTopHo-nipakTudeckoe 3anstue Ne 11. CpoiictBa stunena. Uzy-
YEHUE CBOMCTB MOJIMMEPOB. Pacdyerhl Macchl BEHIECTB WM 00ObeMa Trasa
110 N3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce, 00beMy.

CamocrosiTenbHast paboTa CTYAEHTOB.
Penienue 3a/1a4 ¢ BBIYMCICHUSIMHU IO YPABHEHUIO PEAKIIUU.

KomOunupoBannoe 3ansitrie No32. AJKUHBI.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBnenue GopMys alKWHOB, UX U30MEPOB M TOMOJIOTOB, COCTaB-
JIeHHEe Ha3BaHWH yIJIEeBOIOPO/IOB.

Hanncanue ypaBHeHUI peakuii.

Tema 3.4. Apoma-
TUYECKUE YIIIEBO-
JOPOJBI

Coneprxanue yueOHOM nH(pOpMaLHH.

I'omonornuecknii psg apeHoOB. beH301 Kak IpeACTaBUTENb APEHOB.
Pa3Butue npezncrasiaenuit o crpoenun 6enzona. CoBpeMeHHbIE NpeICTaB-
JeHus: 00 PJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuu OeH3omna. Obpa-
30BaHUE APOMATHUECKOW JI-cucTeMbl. ['oMosiorn GeH30ja, UX HOMEHKIIa-
Typa, oOmiast ¢opmyna. HomeHnknarypa 1isi AM3aMElIEHHBIX MPOU3BOJI-
HBIX O€H30J]1a: opmo-, Mema-, napa-pacnoiodcerue 3amectureneit. dusu-
YECKHUE CBOMCTBA aPEHOB.

XUMHUYECKue CBOMCTBa apeHoB. [Ipumeps! peakuuii 31eKTpoUILHOTO
3aMelIeHMs: TaJOreHUpOBaHUE, aKUIUpoBaHue (KaTaiuzatopsl POpune-
ns-Kpadtca), HuTpoBanue, cynbupoBanue. Peakiuu ruapupoBaHus U
IPUCOEIUHEHUs. XJlopa K OeH3osy. OcoOEHHOCTH XMMHMUYECKHX CBOMCTB
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roMoJIoros 0eH3ona. BzaumHoe BiIMsiHHE aTOMOB Ha IpUMepe FOMOJIOTOB
apeHoB. OpHeHTaIys B peakusix MeKTpoduiabHoro 3amemenus. Opuen-
tauTtsl [ u Il pona.

IIpumeHeHne u nomydeHue apeHoB. [IpupoJHBIE UCTOYHHMKH apoMa-
TUYECKUX YIJIEBONOPOAOB. ApOMAaTH3alMs AJIKAHOB W LUKJIOAJIKAHOB.
AnKunupo-BaHue OeH3oua.

KomOunupoBannoe 3ansitue Ne 33. Apenbl. OCOOCHHOCTH XHMHYE-
CKHX CBOMCTB I'OMOJIOTOB O€H30J1a.

CamocrodrenbHas paboTa CTyJCHTOB.

Cocrasnenue GpopMys1 apOMaTHYECKUX YTIIEBOAOPOJIOB, UX H30MEPOB,
COCTaBJICHUE HAa3BaHUH YIIIEBOJOPOJOB.

Hanncanue ypaBHeHUI peakuii.

JlaboparopHo-nipaktuyeckoe 3anstue Ne 12. 3yuenue cBoiCTB OeH-
30J1a. Pacyer 00bEMHBIX H0JIEH ra30B B CMECSX.

CamocTosTenbHas paboTa CTYACHTOB.
Pemenue nenoyku npeBpameHuii.
Pemrenue 3a1ay Ha BBIYMCIICHUS 110 YPABHEHUSIM PEAKIUN.

Tewma 3.5. Ilpu-
POJHBIE UCTOYHU-
KU yTJIEBOJIOPOJIOB

Copepxanue yueOHOW HH(OPMALINH.

Hedts. Haxoxnenue B mpupone, cocTaB U (hU3MYECKHE CBOMCTBa
HepTu. TomnuBHO-3HepreTuyeckoe 3HaueHue Hedtu. IIpomblnieHHas
nepepabotka HepTH. PexTudukanms HedTH, OCHOBHBIE (PpaKLUU ee pas-
JIeJIeHUs, UX HMCTIOoNb30oBaHue. BropuuHas nepepaboTka HEPTENPOLYKTOB.
Pextudukanus mMasyra npu yMEHbLUIEHHOM JaBieHuu. Kpekunr Hedre-
npoaykToB. Paznuunble Buabl kpekunra, padotsl B.I'. Illyxosa. M3ome-
pu3anus alKaHoOB. AJIKMIMPOBAHUE HENPENEIBHBIX YIJIEBOIOPOAOB. Pu-
dbopmuHT HedTenpoaykToB. KauectBo aBToMoOmibHOTO ToruimBa. Okra-
HOBOE YHCJIO.

[Ipupoansiii U nomyTHeIH HeTsHON ra3z. CpaBHEHUE COCTaBa IMPHU-
POJHOTO U MOMYTHOTO ra30B, UX MPAKTHYECKOE UCIIOIb30BaHHE.

Kamennsiii yronb. OCHOBHBIE HallpaBJICHUS HMCIOJIb30BaHUS KaMEH-
Horo yris. KokcoBaHue kaMEHHOIrO yIuis, BaXKHEWMIINE MPOAYKTBI 3TOrO
mporecca: KOKC, KAMEHHOYTOJIbHasl cMoJjIa, HajicMouibHas Boja. CoenuHe-
HUS, BBLIEISIEMBIE U3 KAMEHHOYTOJIBHOM cModbl. [TpoaykTsl, monyyaemsie
W3 HaJCMOJBHOM BOJIBI.

DKOJIOTHYECKHE aCHEeKThl J00bIYM, MEpepabOTKH W HCIOJIb30BAHUS
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TOPOYNX MCKOIMACMBIX.

KomOunupoBannoe 3ansitue Ne 34. VCTOYHMKH YIIIEBOJOPOJIOB:
He(Th, ras, yroib.

CamocrosiTenpHast paboTa CTYACHTOB.

[ToaroroBka coOOIIEHHS IO OJHOM M3 MPEIIOKEHHBIX TeM: «IKOJIO-
TUYECKHE aCIEeKThl UCIOIb30BAHUS YIIIEBOJIOPOJHOTO CHIPHs», «IKOHO-
MHUYECKOE MEXIYHAPOJIHOE COTPYAHUYECTBO IO HCMOJb30BAHUIO YIJIE-
BOJIOPOJTHOTO CBIPBs», «Pa3BuTne HEPTIHBIX U Ta30BBIX MECTOPOKICHUN
B Poccuu: ucTopusi 1 COBPEMEHHOCTbY.

Tema 3.6.
Kucnopoaconep-
JKalue opraHuye-
CKH€E COeIUHEHHS.

Coneprxanue yueOHOM HH(POpPMAIIHH.

Crpoenue u knaccudukanus cnupros. Kinaccudukaiusi cnupToB 1o
TUIY YTJIEBOJIOPOTHOTO PAUKAIA, YUCITY THAPOKCHIBHBIX TPYII U THITY
aToMma yriepo/a, CBI3aHHOI'O C THUPOKCHIIBHON IpyIIOi. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHOM Tpymibl. BiusHue crpoe-
HUS CIMPTOB Ha UX (u3MYecKue cBoicTBa. MeXMOIIEKyIIsipHas BOAOPO/-
Has CBS3b. [ OMOJIOrMYECKHH psif MpeAeiIbHBIX OJHOATOMHBIX CIHUPTOB.
W3omepust 1 HOMEHKJIaTypa ajJKaHOJIOB, UX o01mas ¢popmya.

XUMHUYECKHE CBOMCTBA aJIKAaHOJIOB. PeakimoHHas criocOOHOCTh Mpe-
JIeNBHBIX  OJTHOATOMHBIX cHUpTOB. (CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOWCTB OpPraHMYECKUX M HEOPTaHWYECKHX COEAWHEHHH, COJEepKaIllux
OH-rpynmy: KHCIOT, OCHOBaHMH, aM(OTEpHBIX COEIWHEHWH (BOJBI,
cnupToB). Peaknmu, moATBEpKIAIONIME KUCIOTHBIE CBOWCTBA CHHUPTOB.
Peakiuun 3amMerieHust TMAPOKCUIBHOM Tpymmbel. MexMonekynspHas je-
rUpaTalys COMpTOB, YCIOBUS 00pa3oBaHUs MPOCTHI : 3¢upoB. ClloKHbIE
3(pUpbl HEOPTaHUUYECKUX M OPTaHUYECKUX KUCIIOT, peakUuu STepudpHKa-
1. OKUCIIEHNE U OKUCIUTENBbHOE IETHIPUPOBAaHUE CITUPTOB.

CriocoObl mosyyeHus cnupToB. [ uaponau3 ranoreHankaHos. I 'uapata-
I[Usl QJIKEHOB, YCIIOBUS ee MpoBeaeHus. BoccTaHoBieHne KapOOHMIBHBIX
COCIMHEHU.

OTtnenpHBIE MPEACTABUTENN aJKaHOJIOB. MeTaHOJ, €ro MpOMBIILIEH-
HOE TOJIyueHHEe U MpHUMEHEHHE B IPOMBIIUICHHOCTH. buojoruueckoe
neiicteue meranona. Crneunduueckue crnocoObl MOMyYeHUs ATHIOBOTO
cnupTa. PU3NOIOTHUYECKOE IEHCTBUE ITAHOIA.

MHoroaToMHBIE CIIHPTHI. M30Mepuss 1 HOMEHKJIAaTypa TpeICTaBUTE-
Jeil IByX- U TPEXaTOMHBIX cUPTOB. OCOOEHHOCTH XMMHYECKHX CBOMCTB
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MHOTOaTOMHBIX CIIMPTOB, UX KauyeCTBEHHOE OOHapyxeHue. OTaenbHbIC
NPEJCTaBUTENN: ATUJIICHIJIUKONb, TIUIEPUH, CHOCOOBI WX IOJy4eHHUS,
MIPAKTUYECKOE MPUMEHEHHE.

®eHoi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (eHona. Bza-
MMHOE BIIUSIHUE apOMATUYECKOTO KOJIbLA U THIPOKCUIHHON TPYIIIHIL.

XuMHu4ecKkue cBoicTBa (heHoa Kak (GYHKIHUS €ro XMMUYECKOTro CTpO-
enusi. bpomupoBanue ¢eHona (kauecTBEHHas peaklus), HUTPOBAHHE
(MMKpUHOBAsI KUCIIOTA, €€ CBOWCTBA M MpuMeHeHne). OOpa3oBaHue OKpa-
IICHHBIX KOMIUIEKCOB ¢ noHOM Fe3+. [Ipumenenne denona. [lomydenue
(dbeHoa B MPOMBIIIJIEHHOCTH.

KomOunupoBannoe 3ansatue Ne 35. Kuciopoacoaepikaiiyue opranuye-
ckue coegquHeHus. Cnuptsel. [IpocTteie 3¢upsbl.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBienue (HopmMys MpeAeTbHBIX OJHOATOMHBIX CITUPTOB MX H30-
MEPOB U TOMOJIOTOB, COCTaBJICHUE HAa3BaHUM CIIUPTOB.

Hanncanue ypaBHeHUI peakuii.

KomOunupoBannoe 3ansatue No 36 MHOroaroMHbIE CITUPTHI

CamocrosiTenbHast paboTa CTYAEHTOB.

CocraBienue (opmyia NpeAeiabHbIX MHOTOATOMHBIX CIHPTOB, CO-
CTaBJICHUE HAa3BaHUM CIIUPTOB.

Hamnncanue ypaBHEHUN peakLUi.

JlabopaTopHo-nipakTuyeckoe 3anstre Ne 13. KauecTBeHHbIE peakiuu
CIIUPTOB.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBnenue GopMyI MpeneabHbIX OJHOATOMHBIX CIIUPTOB, MHOTO-
aTOMHBIX CIIUPTOB, UX M30MEPOB M TOMOJIOTOB, COCTaBJIECHUE Ha3BaHWUH
CIHPTOB.

Harnncanue ypaBHEeHUI peaknid.

Penienue 3a1a4 Mo TEPMOXUMHYECKUM YPABHEHUSIM.

KomOunupoBansoe 3ansrue Ne 37. OeHobI.

JlabopaTopHo-tipakTruyeckoe 3aHstue Ne 14. denonsl. Beraucnenue
MaccChl paCTBOPEHHOT'O BEIIECTBA, COAEPKAILIErocsl B ONMPEIEeIEHHON Mac-
C€ pacTBOpa C U3BECTHON MaCcCOBOM JIOJIEH.

CamocTosiTenpHast paboTa CTYACHTOB.
Pemienue nenoyku npeBpanieHuil.
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Pemenue 3aga4 Ha BEIYHMCIICHHE MAacChl PACTBOPEHHOI'O BEIIECTBA, CO-
JIEpAKALIErocsl B ONPEACICHHON Macce pacTBopa ¢ M3BECTHOW MAacCOBOM
OJIEH.

Tema 3.6.1. Anb-
nerunbl. KeToHbI.

Coneprxanue yueOHOM nH(pOpMAIIHH.

'omonoruueckue psapl anbIeruoB U KeToHOB. [loHsTHe 0 kapOo-
HUWIBHBIX COCIMHEHUSIX. DIEKTPOHHOE CTPOCHHE KapOOHWIBHON TPYIIIHL.
H3omepusi 1 HOMEHKJIATypa ajbJCTHIOB U KETOHOB. DuU3nYecKue CBOW-
CTBa KapOOHWIBHBIX COCTUHEHUH.

XUMHUECKUE CBOKMCTBa allbJCTHIOB M KETOHOB. PeakimoHHas crio-
COOHOCTh KapOOHMIIBHBIX COSAMHEHUH. Peakiiuyu OKUCIeHNs abIeTHIIOB,
Ka4eCTBEHHbBIC PEAKIIUU HA AJIbJICTUIAHYIO TpyITy. Peakiuu moJuKoH eH-
caruu: oopazoBanue (HeHoI0OPMaThICTHIHBIX CMOJL.

[IpumMeHeHrne U MoNyueHUE KapOOHWIBHBIX coequHeHuid. [Ipumene-
HUE aJIbJICTHJIOB U KETOHOB B OBITY W MPOMBIIUICHHOCTH. AJBIACTUIBI U
KEeTOHBI B mpupoze (3pupHbie Macna, ¢pepomonsl). [lomyuenue kap6o-
HWIBHBIX COCIUHEHUH OKHUCIICHHEM CIIUPTOB, THApPATAIIUCH aAJIKWUHOB,
OKHCIICHHEM YTJIeBOAOPOA0B. OT/AeIbHBIC NPEACTABUTEIN AIbJICTUIOB U
KETOHOB, CIIEI(PHIECKUE CIOCOOBI UX MOJIYYSHHSI U CBOWCTBA.

KomOunupoBanHoe 3ansrue Ne 38. Anbaeruipl ¥ KETOHBI.

JlabopaTopHo-ipakTudeckoe 3ansatue Ne 15. M3ydueHune BoccTaHOBU-
TEJbHBIX CBONCTB aJIbJIETHU]IOB.

CamocrosiTenbHast paboTa CTyIEHTOB.
Pemenue pacu€THpix 3a1ay.
Hanncanve ypaBHeHNI XUMUYECKUX PEAKIUN albJETHIOB U KETOHOB.

Tema 3.6.2.. Kap-
OOHOBBIE KHCJIOTHI
U UX TIPOU3BOIHBIC

Coneprxanue yueOHOM nH(pOpMaLHH.

I'oMonornueckuil psj npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC-
70T. IToHsiTHE 0 KapOOHOBBIX KHCIOTaX U UX KiacCU(UKaIMs. DIEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIBbHOU Ipymnmbl. ['omonoru-
YeCKUH psAA NpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX HO-
MEHKJIaTypa U u3oMepus. MexXMOJeKysIpHble BOJOPOAHBIE CBS3HM Kap-
OOKCHJIBHBIX TPYII, UX BIUSHHE Ha (PU3NYECKHE CBOICTBa KapOOHOBBIX
KHCJIOT.

XUMHUYECKUEe CBOMCTBA KapOOHOBBIX KHUCIOT. Peakuuu, WILUTIOCTpH-
pYIOLIME KUCIOTHBIE CBOWCTBA U UX CPAaBHEHHE CO CBOMCTBAMM HEOpra-
HUYECKUX
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kucioT. O6pa3zoBanne (QyHKIIUOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
KucIoT. Peaknun stepudukanyu. AHTUAPUABI KapOOHOBBIX KHCIIOT, MX
MOJIy4YeHUE U IPUMEHEHHE.

Cnoco6bl nosrydueHust KapOOHOBBIX KUCIOT. OTIIEbHBIC MTPEACTABUTE-
au ¥ ux 3HaueHue. OOImuMe crocoObl MONYYEHHs: OKHCIIEHUE alKaHOB,
AJIKEHOB, MIEPBUYHBIX CIIMPTOB, ajlbACTUAOB. BaxkHelilue npeacraBuTenu
KapOOHOBBIX KHUCIIOT, UX OMOJOTHYecKast pojb, CeupUuIecKre Crocoobl
IIOJIy4EeHUs, CBOMCTBA U IPUMEHEHHE MYPaBBUHOMW, YKCYCHOW, ITAJIbMU-
TUHOBOM M CTEAPUHOBOW; aKPUIOBOM M METAKPUJIOBOM; OJICMHOBOM, JIH-
HOJICBOI Y JIMHOJICHOBOM; IIJaBEJICBOM; OCH30MHOM KHCIIOT.

Crnoxwubie 3¢upsl. CTpoeHHE W HOMEHKIATypa CIOXKHBIX 3(HUpOB,
MEKKJIAaCCOBasi M30MEpHs ¢ KapOOHOBBIMHU KHCiIoTaMu. CriocoObI mosyyde-
HUS CIOXHBIX 3pupoB. OOpaTUMOCTh peakuuu dTepuduxanuu u Gakro-
PBI, BIMSAIONINE HAa CMeleHre paBHOBecHs. OOpa3oBaHUE CIOXKHBIX MOJIH-
a¢upos. [lonmustunenre-pedranar. JlaBcan kak npeacraBUTeIb CUHTETH-
YECKHX BOJIOKOH. XMMHUYECKUE CBOWCTBA M NMPUMEHEHHE CIIOXHBIX d(H-
pOB.

Kupsl. XKupsl kak cioxsble 3¢upsl raunepruHa. KapooHoBbie kucio-
Thbl, BXOJSIINE B COCTAB >KMPOB. 3aBUCUMOCTb KOHCUCTEHIIMM XXKHPOB OT
UX COCTaBa. XMMHYECKHE CBOICTBA JKUPOB: TMAPOJIN3, OMBUICHHUE, TU/-
pupoBaHue. buonornyeckas posib KHpPOB, UX HCIOJIb30BaHHE B OBITY U
MPOMBIIIIIEHHOCTH.

Conu xapOOHOBBIX KHCIOT. Mblta. CiocoObl MOMy4eHUs! COJNel: B3a-
UMoOJIelicTBUE KapOOHOBBIX KUCJIOT C METaJlJIaMi, OCHOBHBIMHU OKCHJaMH,
OCHOBAHMSAMH, COJISIMH; ILIEIOYHOW TMIPOJIU3 CIIOKHBIX 3(upoB. XUMU-
YECKHE CBOICTBaA cojieil KapOOHOBBIX KUCJIOT: THAPOJIU3, pEaKIIUu HOHHO-
ro oOMeHa. Mpijia, CyIHOCTh MOOIIETO JeicTBUsl. OTHOIICHHE MbLIa K
xecTkoll Bosie. CunTeTnueckue Moromue cpeacrsa - CMC (neTepreHTsi),
UX MPEUMYIIECTBA U HEAOCTATKH.

Komb6unuposannoe 3anstue Ne 39. Kap6oHOBBIE KHCTOTHI.

JIaGoparopHo-mipakTHueckoe 3anstTie Ne 16. M3yueHue cBOWCTB yk-
CYCHOW KHCIJIOTBL. PacueTr mo ypaBHEHMSAM peakuuii TPOTEKArUIUX B pac-
TBOPE..

CamocTosiTenbHast paboTa CTYAEHTOB.
Hanncanue ypaBHEeHMH peakuuMid  XapaKTEepHBIX JJIs1 KapOOHOBBIX
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KHUCJIOT U X MPOU3BOIHBIX.

Pemenue 3amad Ha BBIYMCICHHE MAcChl, 00beMa, KOJIMYECTBA Belle-
CTBa MPOJIyKTa PEaKiuu, €CIM OJITHO U3 BEUIECTB JaHO B BUJIE pacTBOpa C
ONPEAEIEHHON MAaCCOBOM J10JI€l pACTBOPEHHOI'0 BEILIECTBA.

KomOunuposannoe 3anstre No 40. Ciioxubie dupbl. JKupsl.

JIaboparopHo-nipaktudeckoe 3ansarue Ne 17. Crnoxnbie 3¢upsl. Ku-
pbl. Pacuer no ypaBHEHUSIM peakluii ¢ U30BITKOM OJHOTO M3 MCXOJHBIX
BEIIECTB.

CamocTosTenbHas paboTa CTYISHTOB.

Hanmcanue ¢opmyn, cocraBieHHWe Ha3BaHWUH CIOXKHBIX 3(HPOB.
Hanucanue ypaBHEHU peakLuid.

Pemenue 3ana4y Ha BBIYMCIIEHUE MACCHI PACTBOPEHHOIO BEILIECTBA, CO-
JIepoKaIllerocsi B ONMPEACIEHHOW Macce pacTBOpa C MU3BECTHOM MacCOBOM
JIOJICH, €CJIM OJTHO M3 PEarupyroniiux BEIIECTB JaHO B U30BITKE.

Tema 3.6.3. Yrie-
BOJIBI

Copepxanue yueOHOM HH(MOpMALIUU.

[Tonstue 06 yrneBomax. Kiaccupukanusi yrneBomoB. MoHO-, TU- U
NOJIMCAaXapUbl, IPEICTABUTENN KaX 101 IPYIIbI yIiIeBoAOB. buonornye-
CKas poJib YIJIEBOJOB, X 3HAUEHUE B )KU3HU YeJIOBEKa U OOIIeCTBa.

Mounocaxapuasl. CTpoeHHE U ONTHYECKash H30MEPHUsSI MOHOCAXapHUI0B.
Nx xnaccudukanus mo 4yuciay aToMOB YIJiepoJa U MpHUpojie KapOOHUIIb-
Hoi rpynnbsl. Popmynsl Pumiepa n Xeyopea a1 U300pakeHUsT MOJIEKYIT
MoHOcaxapuaoB. OTHeceHne MoHocaxapunoB K D- u L-psany. Baxneii-
LIKM€ MTPEACTABUTEIN MOHO3.

I'mroko3a, cTpoeHue ee MOJIeKyJbl U (pu3nueckue cBorcTBa. Tayrome-
pusi. XMMUYECKUE CBOMCTBA IIFOKO3bI: PEAKLUU 10 AJIbAETUIHON IpyIIIe
(«cepebpsHOTo 3epKajay, OKHUCICHHE a30THOW KUCIOTOM, THIPUPOBAHHE).
Peakuuu riroko3bl KaK MHOTOAaTOMHOTO CIIMPTA: B3aUMOJAEHCTBHE IITFOKO-
36l ¢ TuapokcuoMm Meau(Il) mpu koMHaTHON TemnepaType U HarpeBaHHUH.
Paznuunbie THNBI OpoXeHUs (CIUPTOBOE, MOJOYHOKHUCIOE). [oKko3a B
npupone. buonorudeckas posib U IpUMeHEHUE TIOK03bl. DpyKTO3a Kak
u30Mep TUOKO3bl. CpaBHEHHE CTPOEHHS MOJEKYJIbl M XUMHUYECKHX
CBOMCTB ITIOKO3bI U PpykTo3bl. DpyKTO3a B IpUpOJIe U ee Ouosoruye-
CKas poJb.

[TenTo3s1. Pubo3a u nezokcuprbo3a Kak NpeCcTaBUTENN aJIbJIOTIEHTO3.
CtpoeHue MOJIEKYIL.
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Hucaxapunpl. Ctpoenne nucaxapuaoB. Croco0 COUICHEHHs! ITUKIIOB.
BoccranaBnuBaroime 1 HEBOCCTAaHABIMBAIOIINE CBOMCTBA JAMCAXapUI0B
KaK CJEACTBUE couwjeHeHUs mnukiaa. CTpoeHHEe M XMMHYECKHE CBOWCTBA
caxapo3bl. TexHOJIOrM4ecKue OCHOBBI IIPOU3BOACTBA caxaposbl. JlakTosa
1 MajbTO3a KaK U30MEPhI Caxapo3bl.

[Monucaxapuael. O61ee crpoenue nonucaxapuaoB. CTpoeHre Moie-
KyJIbl Kpaxmajia, aMujio3a U aMuIoneKTrH. du3ndeckue CBOMCTBa Kpax-
Majia, ero HaxO)KJIEHHE B TPUPOJIe U OMoJIoTHuYecKas poiib. [ JIMKOreH.
Xumudeckue cBorcTBa Kpaxmana. CTpoeHue 3JIeMEHTapHOTO 3BEHA IIeJI-
10710361, BiMsiHUE CTPOCHUS TIOJTUMEPHOM 1enu Ha GU3HYECKUE U XUMH-
YECKHE CBOMCTBA IIEJUIIOJIO3BL. [ MIpOJW3 LEUTI0I03bI, OOpa3oBaHHE
CJIOKHBIX 3(1)I/IpOB C HGOPFaHI/I'-ICCKI/IMI/I u OpFaHI/ILIeCKI/IMI/I KHUCJIIOTaAaMHU.
[TonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX: all€TaTHBIA IIENK, BHCKO3a.
Haxoxnenne B mpupoje u Ouogoruyeckasi poiib mesito103bl. CpaBHEHUE
CBOMCTB KpaxMaja | IeJITI0JIO3HI.

Kombunuposannoe 3anstue No 41.YrneBoasl. MoHOCaxapuipl. 2
KomOunupoBannoe 3anstue No 42. Jlucaxapusl. 2
Komb6unuposanHoe 3anarue Ne 43. [Tonucaxapuapl. 2

JIaGoparopHo-mpakTuueckoe 3ansTie Ne 18. Yraesoasl. Pacuer mac-
COBOM WJIM OOBEMHOM JTOJIM BBIXOJA MPOIYKTA PEAKIIMH OT TEOPETHUECKU
BO3MO>KHOT0. 3yueHune CBOMCTB OJIMMEPOB U CUHTETHYECKUX BOJIOKOH.

CamocrosiTenbHast paboTa CTYAEHTOB.

Hamnucanue ypaBHEHMI peakUUi NOATBEPXKIAAIOIIUX CBONCTBA yrie-
BOJIOB.

Pemienue 3aay Ha BBIYMCICHHE MAacCOBOM MJIM OOBEMHOM 10JIM BbI-
X0J1a MMPOAYKTA PEAKIIMK OT TEOPETUYECKHA BO3MOKHOIO.

[ToxroroBka mgoknaza mno ogHou u3 tem: «DpykTo3a B MPUPOLIE U €€
O6uonornyeckas posb», « TexHOIOrnyeckre OCHOBBI MPOU3BOJICTBA caxa-
po3bl», « JlakTo3a M ManbTO3a Kak M30MEphI caxapo3bl», «ICKyCCTBEH-
HbIE BOJIOKHA: alleTaTHBIN ILIENK, BUCKO3a», «HaxoxneHue B mpupone u
Ouosoruyeckas poJib HEJUTI0I03bD)

Tewma 3.7. Azorco-
JepIKaIIue opra-
HHUYECKHE COC/IU-
HEHUS

Coneprxanue yueOHOM nHpOpMAIHH.

Knaccudukanms u nzomepust amunoB. [lorstue 06 amunax. [lepBud-
HbIe, BTOPUYHBIC M TPETHUUHBbIE aMUHBIL. Knaccudukaius" aMUHOB MO TH-
Iy yIJI€BOJOPOJIHOIO paJuKalla U YACIy aMUHOTPyNN B MoJieKyie. ['omo-
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JIOTMYECKHUE PsI/Ibl NPEAEIbHbIX AIN(ATHUECKUX M apOMaTHYECKUX aMH-
HOB, U30MEPHS U HOMEHKIIATYpa.

XUMUYECKHE CBOMCTBA aMHUHOB. AMUHBI KaK OpPraHU4e€CKHE OCHOBA-
HUS, UX CPaBHEHHE C aMMHAKOM U JIpyrMMH HEOPraHMYECKUMHU OCHOBa-
HusiMU. CpaBHEHHE XMMHUYECKUX CBOMCTB anudaTHdecKux U apomaruye-
ckux aMuHOB. O0OpazoBaHNe aMHI0B. AHWINHOBBIE KpacuTend. [lonsTue
O CHHTETHYECKUX BOJIOKHaX. [lonMaMuapl ¥ mojIMamMHIHBIE CUHTETHYE-
CKHE BOJIOKHA.

[Ipumenenne u monyueHue amuHOB. [lomyuenue amuHOB. PaGoThbI
H.H.3unumna.

Amunokucnotsl. [TonsTue 06 aMHHOKHMCIOTaX, UX KiIaccu(uKaus u
ctpoenue. OnTuyeckas uzoMepusi a-aMMHOKHCI0T. HoMenknaTypa amu-
HOKUCJIOT. /IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT
U ee NnpuuuHbl. bunonsapasie noHbl. Peakuuu xonaeHcanuu. [lentuaHas
cBsi3b. CHHTETHYECKHE BOJIOKHA: KalpoH, 3HaHT. Kiaccudukanuus Bono-
KOH. [TosryueHne aMUHOKHUCIIOT, X PUMEHEHHE U Orojorudeckast QyHk-
usl.

benku. benku kak npuponHbeie nonumepsl. IlepBuuHas, BTOpHUYHad,
TpPEeTUYHasi U YETBEPTUYHAsl CTPYKTYphl OenkoB. OUOpUILIApHBIE U TIIO-
OymsipHbIe Oenku. XMMUYECKHEe CBOMCTBA OEIIKOB: FrOpeHHe, IeHaTypalus,
THJIPOJIN3, KadeCTBEHHbIE (L[BETHBIE) peakiuu. buonornueckue QpyHKIUHN
0enkoB, Ux 3HaueHue. benaku kak komnoHeHT nuuy. [Ipobnema OenkoBo-
I'0 IOJIOJJAaHUS U IIYTH €€ PEIICHUSI.

Komb6unnpoBanHoe 3ansitue Ne 44. AMUHBI. 2
KomOunupoBanHoe 3anstue Ne 45. AMUHOKHCIIOTHI. 2
Komb6unupoBanHoe 3ansrue Ne 46. benku. 2

JIaboparopHo-nipakTuyeckoe 3ausaTue Ne 19. M3yuyeHne 1BETHBIX pe-
AKIMHA OEJIKOB.

CamocTosiTenpHast paboTa CTYACHTOB.

Hammcanne ypaBHeHMI peaknni XapaKTepU3YIOIIMX CBOWCTBA aMH-
HOB, aMUHOKHCJIOT, OCJIKOB.

Pemrenue 3a7a4 Ha BBIYKCIIEHWE MAacCOBOM MM OOBEMHOM HOIN BEI-
X0/1a MPOAYKTA PEAKIIMH OT TEOPETUUYECKHU BO3MOKHOTIO.

[TogroroBuTh BEICTYIUIEHHE MO Teme: «buomornmueckuwe QyHKIUN
0eNnKkoB, WX 3Ha4YeHHE», « belkw Kak KOMIOHEHT nummy», « [Ipobiema
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0EJIKOBOTrO TOJIOJAHUA U IMYTHU €€ PCUICHU .

Tema 3.8. Azotco-
JepoKaIue reTe-
POLIUKIINYECKUE
coequHenus. Hyk-
JICMHOBBIC KHCIIO-
THI.

Coneprxanue yueOHOM nH(POpMAIHH.

HyxknennoBbie kucnotel. HykenHOBBIE KMCIOThI KaK MPUPOIHBIE M1O-
mumepsl. Hykneotuasl, ux crpoenue, npumepsl. AT® u AJI®, ux B3au-
MOIIPEBpAIlIEHUE U poJib ATOro mpouecca B npupojae. [lousrue IHK u
PHK. Ctpoenue JIHK, ee nepBuunas u BropudHas crpykrypa. Paborsr @.
Kpuka u JI. Yorcona. KoMmmieMeHTapHOCTh a30TUCTBIX OCHOBaHUU. Pe-
wmkanus JJHK. Ocobennoctu crpoenuss PHK. Tunst PHK u ux Guono-
rudeckue ¢yHkuuu. [lonsTe o TpomyHoM koze (komoHe). buocunres
Oenka B kuBOHM kierke. ['eHHass uHkeHepus u OuorexHosorus. TpaHc-
reHHble ()OPMBI PACTEHUI U KHUBOTHBIX.

KomoOunupoBannoe 3ansarue Ne 47. HykimenHoBbie KuciaoTel. CTpoe-
nue JIHK u PHK.

CamocrosiTenbHast paboTa CTYAEHTOB.

[ToaroroButs BbIcTyIUIeHUE: «['eHHass wumxeHepus», «Padorer O.
Kpuka u [I. Yorcona», «buocunres Oenka B *KUBOW KJeTke.», «TpaHc-
reHHbIC (OPMBI PACTCHHH M )KUBOTHBIX)

Tema 3.9. buoio-
THYECKU aKTUBHBIE
COCINHCHUA

Conepsxanne yueOHOU nHOpMAIUH.

®epmentsl. [lonarue o pepmeHTax Kak 0 OMOJOTMUYECKMX KaTalu3a-
TOpax OenKkoBOU Mpupoabl. OCOOEHHOCTH CTPOCHUSI U CBOMCTB B CpaBHE-
HUM C HEOpPraHWYeCcKUMH KaTanmuzatopamu. Knaccuduxanus GepmMeHTOB.
Oco0eHHOCTH CTPOEHHUSI U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTH U 3P dek-
TUBHOCTb. 3aBUCHUMOCTbh aKTUBHOCTH (P€pMEHTOB OT TemmepaTypsl u pH
cpenpl. 3HaueHHe PEpPMEHTOB B OMOJIOTMH M IPUMEHEHUE B IPOMBIIUICH-
HOCTH.

Butamunsl. [lonstue o Butamunax. Mx knaccudukanus u o603Haue-
Hue. Hopma nmorpebnenus BuTamMuHOB. BojgopactBopumble (Ha mpumepe
ButamuHoB C, rpynmnsl B u P) u xxupopactBopumsie (Ha npumepe BUTa-
MuHOB A, D u E). ABUTaMUHO3BI, THIIEPBUTAMUHO3BI U THITOBUTAMHHO3BI,
uX NMpoQuiIaKTHKA.

I'opmonsl. [IoHsTHE 0 TOPMOHAX Kak OMOJIOTMYECKH aKTUBHBIX Be-
IECTBAX, BBHITOJHSAIOMINX 3HIOKPUHHYIO PETYJSLHUIO KUZHECSITeNbHO-
cTi opranu3moB. Kiaccuduxaiusi TopMOHOB: CTEPOM/IbI, IPOU3BOHbIE
AMUHOKHCJIOT, MOJMUMENTUIHbIe U OelKoBble TOPpMOHBI. OTaeIbHBIE
IIPEJICTAaBUTENIN: ICTPATNOI, TECTOCTEPOH, MHCYJIHMH, aAPEHAIMH.
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JlexapctBa. [IoHATHE O NEKapcTBaX KaK XMMHOTEPANIEBTUYECKUX IIpe-
naparax. KpaTkue ucropuueckue CBEAEHHUS O BOSHUKHOBEHHM U pa3BU-
TUU XUMHOTepanuu. ['pymnmel gekapcTB: Cynb(aMuabl (CTpEnTonu1), aH-
TUOMOTUKH (NEHULWIINH), AHTUIOMPETUKU (AaCHHUpPUH), AHAJIbI€TUKU
(aHanbruH). MexaHu3M JAEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX Ipernapa-
TOB, CTPOEHHE MOJIEKYII, IPOrHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a
XMMHYECKOTO CTpOeHHs. AHTHOMOTHKH, MX KJIACCU(PHKALMI IO CTpoe-
HUIO, THITY U CIIEKTpPY JeiicTBus. be3onacHple criocoObl MpUMEHEHUs, Je-
KapCTBEHHbIE (POPMBI

KomOunmpoBanHoe 3anstie Ne 48. BHOJIOTHUECKH aKTHUBHBIC COCIH-
HEHUSL.

CamocrosiTenbHas paboTa CTyAEHTOB.

[TonroroBka cooOIieHuil Ha OHY U3 NMPEUIOKEHHBIX TeM: «3HaYeHHE
(GepMEeHTOB B OMOJIOTUM M NPUMEHEHUE B MPOMBIILIEHHOCTUY, «ABHUTa-
MHUHO3bI, TMIIEPBUTAMHHO3bl U THIIOBUTAMHMHO3BI, UX NPOQUIAKTUKAN,
«IloHsiTHE O TOPMOHAX KAaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BBIMNOJI-
HSIOIIMX SHJIOKPUHHYIO PETYJSLMIO KU3HEIESITEIbHOCTH OPraHUu3MOBY,
«Mcropuuecknue CBEJEHUS O BO3SHMKHOBEHMM M Pa3BUTUU XUMHOTEpa-
nun», «[pynmel JekapcTB: Cynb(aMuabl (CTPENTOLUA), AHTUOUOTHUKU
(MeHUIIWJUIMH), aHTUITMPETUKY (ACIUPHH), AHAJIbI€TUKH (QHAJIBITUH)».

JlaboparopHo-nipaktuyeckoe 3ausaTie Ne 20. O0o01iienrne mo MaTepu-
ajy, U3y4eHHOMY BO BTOPOM CEMeCTpe

Bceero: 204 uyaca, u3 HUX 96

XapakTepHUCTHKA YPOBHS OCBOCHUS yUeOHOro MaTepHaa:

1 — o3HaKoMHTENIBHBIN YPOBEHb (Y3HaBaHHUE paHEe N3yYEHHBIX OOBEKTOB, CBOIMCTB);

2 — PeTpOIYKTHBHBIH YPOBEHbB (BBIMOIHEHNE IETEITLHOCTH 10 00pa3ily, HHCTPYKIIUU HIIH O]l PyKOBOJICTBOM );

3 — IPOAYKTUBHBIA ypOBEHH (TUTAHUPOBAHUE U CAMOCTOSATEIEHOE BHIITOTHEHUE JIESITETEHOCTH, PENICHNE POOJIEMHBIX 321a4).
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3. YcaoBusi peaau3anuu NporpaMmbl I CHUILTHHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanu3arus mporpaMMbl JUCIMIUTAHBI TpeOyeT Haauuus ydeOHoro kaOuHeTa (J1a-
OopaTtopum) XUMHH.
O6opynoBanue yueOHOro kKabuHeTa

MECTO IIPENOAABATEIIS;
y4eOHbIE MECTa MO KOJIMYECTBY OOYy4aroUIuXcs;

ydeOHas JTOCKa;

tabnuna «llepuoaudeckas cucremMa xumudeckux snemeHToB .M. MenneneeBa»
Tabnuma «PacTBOPUMOCTE KHUCTIOT, OCHOBaHMH, COJICH B BOJIE»

CTEH/IBL;

IJIaKaThI.

TexHuueckue CpCaACTBa O6yII€HI/ISI:

HoyTt6yx
IIpoekTop
OKpaH

O6opynoBaHue 1a00paTOpUu U pabOUYNX MECT JIabOPATOPUU:

1.

JlabopaTopHas nocyna

XUMHYECKUE PEAKTUBBI
TexHHn4YEeCKUE BECHI

PasHoBecsl

[lITatuB nabopaTtopHbIl HU3NUECKUI
Kowmmnekt «llIkonpHas xuMudeckas 1adopaTopusd
CnupTroBka

[TpoOupku

[taTtuB nmst mpoOUPOK

[Turietku (B aCCOPTUMEHTE)

Kon0sl B (accopTumMeHnTe)

3.2. UndopMaunnoHHoe odecnevyeHne 00yueHust

PEKOMEHAYEMAS{ JIUTEPATYPA

Jna cmyoenmog

IMa6puensu O.C., OctpoymoB W.I'. Xumus: yueOHUK 1JI CTYICHTOB

npodecCUOHANILHBIX 00pa30BaTEILHBIX OPraHU3aIMi, OCBAaUBAIOIIUX podeccuu u

crnenmansHocTu CIIO. — M., 2017

2.

INa6puensa O.C., OctpoymoB WN.I'. Xumus a5 npodeccuii v creruaibHOCTeN

€CTEeCTBEHHO-HAYYHOT0 Npoduisi: yueOHUK JJIsl CTYJIEHTOB Mpo(ecCuoHaIbHbIX

00pa3oBaTeNbHBIX OpraHu3aIlfii, 0CBAUBAIOIIUX MPOGECCUU U CIIEITUATBLHOCTH

CIIO. - M., 2017
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3. T'abpuensn O.C. u ap. Xumus. [IpaktukyMm: yue6. mocoOue sl CTyACHTOB
pohecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3alluii, OCBAUBAIOIIUX MPOPECCUN U
cnenuaigpHocTH CIIO. —M., 2017

4. Tabpuensn O.C.u ap. Xumus: nocobue as noaroroBku k EI'D: yueo.
nocooue /ISl CTYIEHTOB MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alnH,
ocBauBaromux npodeccun u cnenuanbHoctu CI10. — M., 2017

5. Tabpuensu O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a1a4u 1 yrpakHeHHS: y4ueo.
nocoOue AJis CTyACHTOB NMPo¢deCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alINM,
ocBauBaromux npodeccun u cnenuansHoctu CI10. — M., 2017

6. Epoxun KO.M., KoBanesa U.b. Xumus as npodeccuit u cienuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiieit: yueOHUK JJIsl CTYJCHTOB
npoecCHOHaNBHBIX 00pa30BaTEIbHBIX OPraHU3alii, OCBAUBAIOIINX MPOPECCUH U

cnenuanbHoctu CI1IO.— M., 2017

Jlna npenooasameneii

1. O6 ob6pazoBanuu B Poccuiickoit deneparuu: dbenep. 3akoH oT
29.12. 2012 Ne 273-®3 (B pen. ®enepanbubix 3akoHoB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. Ilpuka3 MunnctepcTBa oopazoanus 1 Hayku PD ot 31 nexabps 2015 r. N 1578
"O BHECEHHUU U3MEHEHUI B (eJiepalibHbIN rOCYJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT
cpenHero oOIero oopa3zoBaHusi, YTBEPKACHHbIA NMPUKa3oM MuUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. N413"

3. IlpumepHasi ocHOBHasi 00Opa3oBaTeiabHasl MporpaMma CpeaHero ooumero oopaso-
BaHUs, OA0OpeHHass peleHueM (enepanbHOro yueOHO-METOANYECKOr0 O0bEAMHEHUS TI0
ob1eMy oOpazoBanuto (MPoTokod ot 28 uroHs 2016 r. Ne 2/16-3).

4. CnankoB u ap. Xumus i npodeccuil U CrenualbHOCTeN TEXHUYECKOro podu-

751 (3NIEKTpOHHOE npuiioxkenue). — M.,2017
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NHTEepHEeT-UCTOYHHMKH:

1. www.mirknig.com
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4. KOHTpOJIb M OLIeHKA Pe3yJibTATOB
OCBOEHUSI JUCHUIITIHHBI

KoHnTposib 1 OIleHKa pe3yJbTaTOB OCBOCHUSA IUCIUILIUHBI OCYILECTBIACTCS Ipe-
nmojaBarelieM B TMpoliecce IPOBEJAeHUS KOMOWHHMPOBAHHBIX M J1Ta0OpaTOPHO-TIPAK-
TUYECKUX 3aHATUH, NMPU BBHIMOJHEHUH MPOBEPOUHBIX PadOT, MpU PEIICHUM 3ajad, 3aja-
HUW B TeCTOBOU (hopMme, B MpoIecce 3anuThl pedepaTa, BHITOTHCHHUS HHIUBUIYATbHBIX
3aJaHuM.

Pe3ynbrarel 00y4yeHus
(OCBOEHHBIE YMEHUSI, YCBOCHHbBIC 3HAHMUS)

DOpMBI U METOIBI
KOHTPOJISI M OIICHKHU Pe3yJIbTaToB 00yde-
HUSA

OcBOcHHBIC YMCHUA
— Ha3bIBATbh: U3YYCHHBIC BCHICCTBA I10 ((TpHBH&JIBHOﬁ»

Onenka 1eMOHCTpaUy CTYIEHTOM IIPaK-
TUYECKUX YMECHUM.

WJIM MEKTYHApOAHON HOMEHKIATypaM;

ONpENENATh: BAJIGHTHOCTh U CTENEHb OKHUCIIECHUS XH-
MUYECKHUX 3JIEMEHTOB, THUIl XUMUYECKOW CBSI3H B CO-
C€IMHECHUSX, 3apsA]l MOHA, MPOCTPAHCTBEHHOE CTpOE-
HUE MOJIEKYJ, TUIl KPUCTAIUIMYECKON pEemETKH, Xa-
PAKTCP CpE€Abl B BOJHBLIX PAaCTBOPAX, OKUCIUTCIIb U

Pemenue 3amanuii B TecToBOM (hopme.
Pemenue 3anau.

Ornenka u 00CYXJICHHE OTBETOB Ha 3aHs-
THH

AmHanu3 BBINOJHEHMS 3aJaHui JJI1 caMo-
CTOSITEIBHOM pabOTHI.

BOCCTAaHOBHUTEIb, HAIPaBJICHUE CMELICHUS paBHOBE- 3amura pedeparos.
CHSl TIOJT BIIMSTHHEM Pa3IMYHbIX (DAKTOPOB, H30MEPHI U
TOMOJIOTH, TIPUHAJIEKHOCTh BEIIECTB K Pa3HbIM
KJIacCaM HEOPraHWYECKUX M OPraHUYECKUX COEIUHE-
HUSI; XapaKTep B3aMMHOIO BJIMSHUS aTOMOB B MOJIE-
KyJax, TUIIbl PEaKIWil B HEOPTaHUYECKOW U OpraHu-
YECKOU XMMUU;

— XapaKkTepHu3oBaTh: S-, P-, 0-2JIEMEHTHI 1O UX TIOJIO-
keHuto B Ilepuonnueckon cucreme [1.1. Mennenee-
Ba; 00IIMEe XMMHYECKHE CBOWCTBA METAJJIOB, HEMe-
TaJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U Opra-
HUYECKUX COEAMHEHMH (YTJIeBOJAOPOIOB), CIHUPTOB,
(GeHOoJIOB, aJIbIETUOB, KETOHOB, KapOOHOBBIX KHC-
JIOT, aMHHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

— OOBSACHSATH: 3aBUCUMOCTh CBOWCTB XHWMHYECKOTO
3J7IeMeHTa U 00pa30BaHHBIX MM BEILECTB OT MOJOXKe-
Hus B Ilepmommueckoii cucreme JI.MI. Menneneesa;
3aBUCUMOCTh CBOMCTB HEOPraHMYECKHX BEIIECTB OT
UX COCTaBa U CTPOCHUS, IPUPOLY XUMHUECKOH CBSI3H,
3aBUCUMOCTh CKOpPOCTM XHMHYECKOW peakuuu OT
pa3iINuHbIX (HAaKTOPOB, PEAKIIMOHHON CIOCOOHOCTH
OPraHUYEeCKUX COCTMHEHUN OT CTPOCHUS MOJIEKYIT;

— BBINOJHATh XUMUYECKUHN IKCIIEPUMEHT I10 PacIio3Ha-
BAHUIO BAXHEWIIMX HEOPraHUYECKUX W OpraHuye-
CKMX BENIECTB, IMOJYYCHUIO KOHKPETHBIX BEIIECTB,
OTHOCSILIUXCA K U3YYEHHBIM KJIacCaM COCIMHEHUN;

— TPOBOJUTH PacyeThl MO XUMHUUYECKUM GopMynam |
YpaBHEHUSIM PEAKIINIA;

— OCYILECTBISATh CAMOCTOSITEJIBHBIM TIOMCK XHUMHUYe-
CKOil MH(pOpPMAlMM C HCHOJIB30BAHUEM Pa3TUYHBIX
WCTOYHMKOB (CMpPAaBOYHBIX, HAYYHBIX W HAy4YHO-
MOMYJSIPHBIX W3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHOIB30BAaTh KOMIIBIOTEP-
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HbIC TEXHOJIOTUU JIJIs 00pabOTKU M Tepeladyil XUMU-
YecKoi MH(OpMaIK U ee MPeICTaBICHUs B Pa3iny-
HBIX (popmax.

Y CBOCHHEBIC 3HAHUS:

— pOJIb XMMHUHU B €CTECTBO3HAHUH, €€ CBSI3b C APYTUMHU
€CTECTBEHHBIMM HayKaMH, 3HAUYCHHUE B KU3HU COBpPE-
MEHHOI'0 O0IIECTBA;

— BaKHEHIINE XUMUYECKHE ITOHATHUS: BEIIECTBA, XUMU-
YECKUH BJIEMEHT, aTOM, MOJIEKYyJia, Macca aTOMOB M
MOJIEKYJI, MOH, pPaJuKal, aJUIOTPOIHUs, HYKIUABl U
U30TOIIBI, aTOMHBIE S-, P-, d-opOHTaIM, XUMUYECKas
CBSI3b, AJIEKTPOOTPHUIATEIBHOCTD, BAJICHTHOCTb, CTE-
MIeHb OKHCJICHHS, THOpUAW3anus OpOuTaNei, Mmpo-
CTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJb, MOJISIpHAS
Macca, MOJISIPHBIA 00BEM Ta3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJSIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS, KOMIUIEKCHBIE COCIUHEHUS, IHUCIEPCHBIC
CHUCTEMBbI, UICTUHHBIE PACTBOPHI, JIEKTPOJIUTHYECKAS
JIMCcCoLMaNus, KACIOTHO-OCHOBHBIE PEaKIMU B BOJI-
HBIX pacTBOpax, TUAPOJIHN3, OKUCICHUEH BOCCTAHOB-
JIEHUE, DJIEKTPOJIU3, CKOPOCTh XUMHYECKON PEaKInu,
MEXaHHM3M PEaKIuu, KaTaiau3, TerioBod 3ddexT pe-
aKIIMH, SHTAIBIINUS, TEIUIOTa 00pa30BaHUs, SHTPOIIHS,
XUMHUYECKOE PAaBHOBECHE, KOHCTAHTAa pPABHOBECHS,
YIJIEpOAHBIN cKeneT, (pyHKUMOHAllbHAs TpyIa, ro-
MOJIOTHS, CTPYKTYpHasi U MPOCTPAHCTBEHHAsT HU30Me-
pHsi, UHIYKTUBHBIA U ME30MEpHBIA 3PPEKThI, IIeK-
Tpodui, HyKJIeO(pHI, OCHOBHBIC THITHI PEAKIIUi B He-
OPraHMYeCKON U OPraHUYECKOU XUMUU;

— OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXPAHEHHUSI MACCHI
BEIISCTB, 3aKOH IIOCTOSHCTBA COCTaBa BemlecTs, Ile-
puonmueckuy 3akoH [[.M. Menneneesa, 3akoH I'ecca,
3aKOH ABOTrajipo;

— OCHOBHBIE€ TEOPUU XMMHH; CTPOCHHE aTOMa, XUMHUYe-
CKOM CBSI3H, DJIEKTPOJIUTHUECKOW JUCCOIMAINH, KUC-
JIOT ¥ OCHOBAaHUM, CTPOEHUSI OPTaHUYECKUX U HEOp-
TaHUYECKUX COCIMHEHM (BKIIOYas CTEPEOXUMHUIO),
XUMUYECKYI0O KHHETHUKY U XUMHUYECKYI0 TEPMOJUHA-
MUKY;

— KJacCu(UKAUI0O U HOMEHKJIATYPY HEOPraHUYECKUX
Y OPraHUYECKUX COCTUHECHHI;

— TMPUPOJHBIE UCTOYHHUKHU YTJIEBOJOPOAOB M CIOCOOBI
uX nepepadoTKH;

— BELIECTBA U MaTepUalibl, IIUPOKO HCIOIb3YEMBIE B
MPAaKTUKE: OCHOBHBIE METaJUlbl M CIUIABHI, Trpadur,
KBapil, MUHEpAJIbHBIC YyIOOpEHUs, MUHEpPAIbHBIC M
OpTraHUYECKHE KHCIIOTHI, IIETO0YH, aMMHUAK, YTIIEBO-
noponasl, (EHON, aHWIWH, METAHOJ, 3TAaHOJ, JTH-
JICHTJIMKOJIb, TJIMLEPHH, (OpMalIbJIETHl, aneTalb/e-
THJ, alleTOH, TJIF0KO03a, caxapo3a, KpaxMmal, KjIeTdat-
Ka, aMUHOKHUCJIOTHI, O€JKH, UCKYCCTBEHHBIE BOJIOKHA,
KaydyKH, TIJJaCTMAcCChl, J>KHPBI, MbUIa W MOIOIINE
CpEeACTBA.

Pemenue 3ananuii B TecTOBOM popme.
Pemenue 3agau.

Ornenka u 00CyX/ICHHE OTBETOB Ha 3aHs-
TUU

AHanu3 BBINOJHEHUS 3aJIaHUM IS caMo-
CTOATEIbHOU PabOTHI.

3amuTa pedeparos.

OO6cyxaenue rpada JIOTHYECKOH CTPYK-
TYPBI TEMBI
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Tembl HHIUBHUAYAJIBbHBIX IPOCKTOB

«XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI»
«Oxpana rusipocepbl OT XUMUYECKOTO 3arpsI3HEHUS
«OxpaHa MOYBHI OT XMMHYECKOTO 3arPsS3HEHUSD)
«OxpaHa BO3yXa OT XMMHUYECKOTO 3arpsS3HEHUSD)
«Oxpana ¢iopsl 1 QayHbl OT XUMHUYECKOTO 3arpsi3HEHUS
«Moto1iye U YUCTSIIUE CPEICTBAY

«Cpencta 00pbOBI C OBITOBBIMH HACEKOMBIMI

((CpCI[CTBa JIMYHOM TUTHUEHBI U KOCMETHUKM)

A L T A

«JloMarmrHss anTeka»

10. «3nauenue pH cpenbl pacTBOPOB Jisi XMMHYECKUX W OHOJOTUYECKUX IPOIIEC-
COB»

11.«3HaueHne pacTBOPOB B >KU3HH PACTCHHN M >KHUBOTHBIX)

12.«PacTBOpHI B OBITY, Ha IPOU3BOJICTBE, B MEUIIUHE

13. XuMn4ueckue 31EMEHThI B OPraHU3ME YETTOBEKA.

14. Crinuku CocTaB ¥ PUHIUI PaOOTHI.

15. BeisiBIEHME yTIIEKUCIO0ro ra3a. YenoBek u Kimmar.

16. Kak BbIpacTUTh KPUCTAILIIBI?

17. Xumus kocmoca. Xumust CoJHIIa.

18. Oxcupsl B mpupoie.

19. ®usnyeckne CBONCTBA METAIIIOB.

20. Koppo3us metamioB. [IoHsTHE KOppO3uU. XUMHUECKast KOPPO3HS. DIEKTPOXUMH-
yeckas koppo3usi. CriocoObl 3aIUThl METAJUIOB OT KOPPO3HUHU.

21. O6mme crnocoObl MOIYYSHHS] METAILIOB.

22. Mertanmbl B IPUPO/IE.

23. OTKpBITHE IEPUOANYHOTO 3aK0oHa. [IpeanochlIku: HakomieHne (HaKTOIOTUYECKOTO
Matepuana, pabotsl npemamecteeHHUKOB (M.B. Jlebepeiinepa, A.D. lllankyprya, JIx.A.
Heronenpca, JI.FO. Meiiepa).

24. JInanocts [[.11. Menpaeneena.

25. BonopoaHas CBsi3b, €€ POJIb B PUPO/IE.



26. bnaropoHble Ta3bl, DIEKTPOHHOE CTPOECHUE aTOMOB 0J1aropoHBIX Ira30B U 0CO-
OCHHOCTH WX XUMHUYECKHUX U (PU3UIECKUX CBOUCTB.

27. Bogopoa. [IBoiicTBEeHHOE MOJ0kKEHNE BOA0opoia B [lepuoanueckoit cucreme. M3o-
TOIbI BoAopoaa. Tspkenas Boza.

28. 3HauE€HHE METAJUIOB B PUPOJIE U )KU3HU OPTaHU3MOB.

29. HemeTaibl — poCThIE BELIECTBA, CTPOCHUE, AJNIOTPOITHSI.

30. KaTHoOHBI IEIOYHBIX METAJIOB KaK BaXKHEIIas (hopMa UX CyIIeCTBOBAHUS, PETy-
JSATUBHAS POJIb KATUOHOB KaJWs U HATPUs B )KUBOU KieTke. [Ipupoaneie coennHeHus
HATpUA U Kajausl, UX 3Ha4YCHHUE.

31. Baxxneiime coeAMHEHUS Kallvs, UX 3HaUCHUE U TpuMeHeHue. Kanpuuii B mpupo/e,
ero Ouosiornyeckas poib.

32. ATYOMUHUN — CaMbIi PACIIPOCTPAHEHHBIN B 36MHOM KOPE METaJLI.

33. Yraepon u ero amtotponusi. CBOWCTBa aJUIOTPONHBIX MOAU(PUKALIUN yTIAEPOIa, UX
3HAYEHUE U TPUMEHECHHUE.

34. CunMkaTHast IPOMBIIIIIEHHOCTb.

35. HeorpanuuenHsle nojiuMmepsl. [lonumepsl — MpOCThIE BEHIECTBA C aTOMHOW KpH-
CTAJUIMYECKOM PEIIETKOW: aJIOTPONHbIE BUJTIOM3MEHEHHUS yriiepoa (anmas, rpadur, kap-
OuH, QyJIepeH — B3aUMOCBS3b THOpPUAM3ALMKU OpOUTANC y aTOMOB yIjiepoja C Mpo-
CTPAHCTBEHHBIM CTPOCHUEM AJUTOTPOIMHBIX MOAU(PUKAIINN ).

36. [Tomumepsl — CIOKHBIE BEIIECTBA C AaTOMHOW KPUCTAITMYECKON PEMIETKOM: KBapIl,
KpeMHe3eM (IMOKCUIHBIC COCTMHEHUS KPEMHUSs), KOPYH]I (OKCHU]l aIFOMUHUS) U alFOMO-
CWJIMKAThI (IOJIEBbIE IIMATHI, CIIOJA, KAOJWH). 3HAYEHHE HEOPTaHWYECKUX MPUPOIHBIX
NOJIUMEPOB B (DOPMUPOBAHUH OJHOM UX T€OJOTUYECKUX 000I0YEK 3eMIIH — TUTOCHEPHI.

37. Azot u docdop, ux 3HaUeHHE U puMeHeHne. A3ot u ¢ocdop B npupoje, ux o6uo-
JIOTHUYECKAs POJIb.

38. XanbKkoreHsl — npocThie BeuecTra. Ayiorponusi. [[puMeHeHne Kuciopoaa u Cephbl.
XanpKOTeHBI B PUPOJIC, UX OMOJIOTHYECKast POIb.

39. I'anorens! B npupojie. buonorndeckas posib TaJIOT€HOB.

40. Ocobennoctu ctpoeHus aromoB O-anementoB (IB-VIIB-rpynm). Menb, 1UHK,
XpoM, 3KeJe30, mapranell. HaxoxneHue 3TUX MeTajuioB B IPUPOAE, UX MOITyYEHUE U 3HA-

YCHUC.



Pacnpenesienne yueOHbIX 4acoB 1o ¢gopmMaM 3aHATHI
Ha 2021 — 2022 y4yeOHblii roa

CneununanbHocTh JlabopaTopHasi qMarHocTuka (0a3oBasi HOArOTOBKA
¢ peasmzauueint ®I'OC cpeanero o61ero oopazosanus B npeaeaax [IICC3)
Jducnunimaa « XuMus»

Kypc-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Kou-Bo
HanmeHnoBaHMe TeMbl KOMOMHMPOBAHHOI'O 3AHATHS
n/n | n/nm 4acoB
1. 1. Beenenune. Xumus — Hayka o BemecTBax. KoJauyecTBEHHbIE OTHOLICHUS B XH- 5
MUHU.
2. 2. OcHOBHbIE 3aKOHBI XUMUU. [loHSITHE OIS, 2
3. 3. Crtpoenue atoma. CTpoeHHE IEKTPOHHBIX 000s1049eK aToMOB 1-4 mepuoaoB. Oc- 2
HOBHOE U BO30YKJICHHOE COCTOSIHHE aTOMOB.
4. 4. [lepuoanueckuii 3akoH u Ilepuognueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB 2
AN .Menneneena.
5. 5. Tunel xumuueckoi cBsi3u. CTpoeHUE BEIIECTRA. 2
6. 6. Knaccudukanus xumudeckux peakiuii. CKOpOCTh peakinu, €e 3aBUCUMOCTb OT 2
pasITUYHBIX (PAKTOPOB. XUMHUYECKOE PABHOBECHE.
7. 7. TennoBoit 3QPEKT XUMUISCKUX PEAKITUH. 2
8. 8. OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC PEAKIINH. 2
9. 9. DJIEKTPOXUMUYECKHUE MPOLECCHl. DIEKTPOJIN3. 2
10. | 10. | Knmaccudukamus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. X UMHUECKUE CBOM- 2
CTBa MPOCTHIX BEIIECTB — METAJIOB M HEMeTaioB. Bonopo.
11. | 11. | Okcugpl. Jleryune BoIOpOAHbBIE COEAMHEHHS] HEMETAJJIOB. 2
12. 12. | 'mapokcHabl: KUCIOTHI, OCHOBaHHUS. AMGOTEPHBIE THIPOKCH/IBI. 2
13. 13. | Conu. Kommuiekcuole conu. ['eHeTnyeckas CBS3b MEXAY KIAaCCaMH. 2
14. | 14. | lucnepcusle cucteMbl. Boma. Uctunnsie pactBopbl. PacTBOpUMOCTS. 2
15. | 15. | CnocoObl BbIpakeHHUs] KOHLIEHTPAIIMH PAaCTBOPOB. 2
16. | 16. | BomopomHblii ToKa3aTellb. DJICKTPOIUTHUYECKAS JAUCCOIUAINS JJICKTPOJIMTOB B 2
BOJIHBIX PacTBOpax.
17. | 17. | Peaknuu MOHHOTO OOMEHA. 2
18. 18. | I'maponus coneid. 2
19. | 19. | [Ilemo4HbBIE U MIETOYHO3EMETHHBIC METAJIIHI. 2
20. | 20. | ATFOMUHMII B €r0 COCTUHEHMUS. 2
21. | 21. | CgoiicTBa coeauHeHuil yriueposaa u kpeMHus. Heopranuueckue u opraHuyecKue 2
TIOJIUMEPBI.
22. | 22. | CpoiicTBa a307a, ocdopa U UX COeTUHEHUH. 2
23. | 23. | CoiicTBa KUCIOPOJA, CEPHI  UX COCTUHEHUH. 2
24. 24. | CBoiicTBa raJOreHOB U UX COEINHEHHUN. 2
25. | 25. | CpoiicTBa COeTUHEHUI MeH, IIMHKA, XpOMa, JKee3a. 2
Bcero 50
Ilepeuens nabopamopro-npaKmuuecKux 3aHamuil
Ne Ne Koa-Bo
HaumeHoBaHHe TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aAHITHSI
n/m | n/n 4acoB
1 1 | BeruricneHus ¢ UCTOIH30BAHUEM MOHSITHI «KOJIMYECTBO BEUIECTBAY, «OJISDY 2
2 5 N3yueHnne 3aKkOHOMEPHOCTEN U3MEHEHUS CBOMCTB AJIEMEHTOB M UX COETMHEHUI 2
0 TMEePUOJIaM U TPYIITIaM.
3 3 BeruncneHuss W3MEHEHHsI CKOPOCTH PEAKIMK MPU H3MEHEHUH KOHIICHTPAITUH 2
pearupyonmrx BeImecTB U TeMIepaTyphl.




4 4 | 3yueHne OKMCIUTENhHBIX CBOMCTB MEpMaHTaHaTa Kajaus B Pa3IUYHBIX Cpeiax. 2
5 5 | Uzyuenne peakiuii 00pa3oBaHUs] KOMIUIEKCHBIX COCTUHEHUH. 2
6 6 | I3yyeHne XMMHYECKUX CBOMCTB OCHOBAHHA. 2
7 7 | Onpenenenre KaueCTBEHHOTO cocTara coseil. ['uaponus coeil. 2
8 8 | InddepeHnupoBaHHbIN 3a4eT 2
Bcero 16
Hroro 3a | cemecTp 66
HToro nmo gucuunjinue 66
2 cemecTp
Ilepeuenv KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koua-Bo
HaunmeHnoBaHHMe TeMbl KOMOMHMPOBAHHOI'O 3AHATHA
n/n n/n 4acoB
26. 1. [Ipenmer opranudveckoil xumun. Teopusi CTPOSHHsI OPraHMYECKUX COEIMHE- 5
Huii A.M.Bytnepoga.
217. 2. Knaccudukanus 1 HOMEHKIaTypa OpraHndeckux coequHeHnii. CoBpeMeHHbIC 5
MIPEJICTABJICHHS O XUMUYECKOM CTPOCHUHU OPTaHWYCCKUX COCTMHCHUU.
28. 3. Knaccudukanus peakiuii B OpraHn4ecKoid XUMUH. 2
29. 4, [Ipenensubie yrineBogopoabl. Ankanbl. [{uknoankassl. 2
30. 5. HenpenenpHbIe yriIeBOJOPOIbI. AJTKCHBI. 2
31. 6. AJIKaeHBbl. 2
32. 1. AJIKUHBL. 2
33. 8. Apenbl. OCOOEHHOCTH XMMUYECKUX CBOMCTB TOMOJIOTOB O€H301a. 2
34. 9. VcTtounuku yriaeBoaopoaoB: He(Th, Ta3, yrolb. 2
35. 10. | Kucnoponaconepskaniie opranunueckue coeanneHus. Cruptel. [IpocTeie 2¢u- 2
PBL
36. 11. | MHoroaroMHbl€ COUPTHI. 2
37. 12. | ®enHombl. 2
38. 13. | Anpneruabl. KeToHsI. 2
39. 14. | Kap60oHOBBIE KHCIIOTHI. 2
40. 15. | Cnoxnbie 3¢upsl. XKupsl. 2
41. 16. | YrueBoabl. MoHOCaxapuIbl. 2
42. 17. | Aucaxapunusl. 2
43. 18. | Ilonmcaxapusl. 2
44. 19. | A3oTcoaep:aliye OpraHn4eckue COeAMHEHUsl. AMUHBI. 2
45. 20. | AMHHOKHCIIOTEI. 2
46. 21. | benku. 2
47. 22. | Hykneunossle kucnotsl. Crpoenue JIHK u PHK. 2
48. 23. | buonorndecku akKTHBHBIC COCIMHCHHSI. 2
Bcero 46
Ilepeuens nabopamopro-npaKmuuecKux 3aHamuil
Ne Ne Koxa-Bo
i /i HaumeHoBaHue TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aHATHS 4ACOB
9 1 W3omepust 1 HOMEHKIIaTypa yriieBOJOpOI0OB. Perienne 3a1a4 Ha BHIBOJ XUMH- 9
yeckux (hopmyi.
10 5 CBolicTBa TBEPIBIX napel(bI/lHOB. Brrancnenus mo xumMudeckum Gopmyiam u 2
110 YPaBHCHUSIM PEAKITUH.
11 3 CaoticTBa aTHIIeHa. 3yueHne cBOHCTB moauMepoB. PacueTsl Macchl BEIIECTB 2
Wi 00beMa rasa 1o N3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce, 00beMy.
12 4 | Nzydyenue cBoiCcTB OeH301a. PacueT 00beMHBIX JT0JI€H Ta30B B CMECSX. 2
13 5 | KauecTBeHHbIE peakIy CIHUPTOB. 2




®enosbl. Beiuncienne Macchl pacCTBOPEHHOTO BELIECTBA , COAEPIKAIIEerocs B

14 6 ONPEAEIEHHON Macce pacTBOpa C U3BECTHOM MACCOBOM JOJICH.
15 7 | I3y4yeHne BOCCTAHOBUTEIIBHBIX CBOMCTB aJIbJICTHUIOB. 2
16 8 N3yueHne cBOMCTB YKCYCHOM KHMCIIOTBI. PacyeT no ypaBHEHUsAM peakuuii mpo- 2
TEKAIOIIKX B pacTBOpE
17 9 Crnoxuble 3¢upsl. Kupbl. Pacuer nmo ypaBHEHUSIM peakIfii ¢ M30BITKOM OJTHO- 2
T'0 U3 UCXOJHBIX BEIIECTB.
VYrneBoasl. Pacuer MmaccoBoii nin 00eMHOI TOTM BBIX0/1a IPOIYKTA PEaKIIUU 2
18 10 | ot TeopeTHueCcKH BO3MOXKHOTO. V3yueHue cBOWCTB MOJIMMEPOB U CUHTETUY e-
CKHX BOJIOKOH.
19 11 | 3yueHune NBETHBIX peaKIuii OCIIKOB. 2
20 12 | O60061IeHne M0 MaTepuaty U3y4eHHOMY BO BTOPOM CEMECTpe 2
Bcero 24
Hroro 3a II cemectp 70
Hroro nmo pucuunjinue 136

3aBeayrONMi OTJIEICHUEM

nonpodecCHOHaIbHOM MOATOTOBKH

H.N. IloxecoBmukoBa




IMpunoxenne 1

K pabouelt mporpamMme y4eOHON TUCHUTIIMHBI

I[InanupoBanue yueOHBIX 3aHATHI € UCIOJIb30BAHHEM AKTUBHBIX H HHTEPAKTHUBHBIX
¢opm 1 MeTO10B 00yUeHHSI

HaumeHnoBaHue pa3jaesia

AKTHBHBIC U HHTEPAKTUBHbIE
(¢popmbI M MeTOABI O0YUCHHS

Koab1 popmu-
pPyeMbIX KOM-
NeTeH NI

Pasnen 1. OcHOBHBIE MTOHS-
THUA U 3aKOHbI XUMHUH

KomOunupoBaHHoe 3aHsITHE
DNEKTPOHHBIC CPEACTBA OOYUCHUS
KoMribroTepHble TEXHOJIOTUN
[IpakTUueckue 3aHsATUSA
NudopmarmonHo-
KOMMYHUKAIIMOHHBIE METO]IbI
oOy4eHus

OK 1,0K 2

Paznen 2. O0mas u Heopra-
HUYECKAsT XUMUS

KomOuHupoBaHHoe 3aHsTHE
PaboTta ¢ nHpOpMaMOHHBIMU pe-
cypcamu

HNudopmanmonHo-
KOMMYHHKAIIIOHHBIE METO/IbI
oOy4eHUs

[IpakTrueckue 3aHATUS

HUrpoBbie METOIbI

[TpoGnemHoe oOyueHue

OK 1, OK 4,
OK 10,0K 11

Paznen 3. Oprannueckas
XUMUS

KomOuHupOBaHHOE 3aHATHE
PaboTa ¢ unopManinoHHBIMH pe-
cypcamu

HNudopmanmonHo-
KOMMYHUKAIIMOHHBIE METO b
oOy4eHUs

[IpakTrueckue 3aHATUS

HrpoBbie METOIBI

[IpoGnemHoe 0OyueHune

OK 1, OK 4,
OK 10, OK 11




JIucT akryanu3zanuu padode nporpamMmmabl

Hdara akryaau- ®UO u noanuCch JULA, OTBET-
3alun Pe3yﬂbTaTbI aKTyaJu3anun CTBEHHOI'0O 32 aKTya/Iu3aluio
5.07.2019 Pabouas nporpamMma rpuBeieHa B COOT- Ocsanknna H.B.

BeTCTBUE C TpeboBaHusMU [lopsaka Hanu-
caHus pabodux mporpamm (100aBICHBI
[Tpunoxenue | 1 TUCT aKTyaJIM3alun)







