MUHUCTEPCTBO HAYKHN U BBICHIEI'O OGPA30OBAHUS P®
®I'BOY BO «bpstHCKHI rOCYAapCTBEHHBI TEXHUUECKUI
yauBepcute™(bI'TY)

[omurexumueckuit koywiepk ([IK BI'TY)

YTBEPXJAIO Pektop
( ~
AOKYMEHT NOANMCAH ®I'bOY BO BI'TY
SNEKTPOHHOW NOANUCHIO 0. H.deonmn

Ceptudumkar: 00DF212636081B4AF2FEC2C849AFF43F11D
Bnageney: ®egoHuH Oner Hukonaesny
Hencteutenen: ¢ 27.07.2023 no 19.10.2024

\. J

«20» anpens 2023 r.

METOANYECKUE PEKOMEHIALIUN
110 OpraHU3aluu CaMOCTOSITEIbHON pabOThI CTYIEHTOB

110 JUCLUMILINHE
B. 03 Xumus

CrenuanbHOCTB: 38.02.01 DxoHOMHMKA M OyXTaJTEePCKHUIA
y4€T ( 10 oTpacasMm)

VYpoBeHb 00pa3oBaHuUs BBIITYCKHUKA!

[Iporpamma moaAroToBkM cnenuanucta cpeanero 3seHa (IIICC3):
[IpucBanBaemas KBaJupuKaLKs:
dopma oOydeHus:

Cpox nonyuenus CIIO no IIICC3:

VYpoBenb 00pa3zoBaHus, HEOOXOAUMBIN JUIsl pUEeMa Ha 00yUYeHUe 110
[IICC3:
['on mpuema Ha oOydeHue Ha 1-i Kypc:

Bbpsiack 2023

cpenHee MpoQeCCUOHAIBHOE
oobpazosanue (CI1O)

6a3oBas
oyxranrep

3a049Has
3 roga 10 mecs1ieB

OCHOBHOE 00111ee 00pa3oBaHKe
2023



2

MeToan4yeckne peKOMEHIAUMMN K CAMOCTOATEIbHOU BHEAYyIMTOPHOM

padoThI

1o y4eOHOM TUCIUIIINHE
B/1.04 Xumus (nanece— MP)
1151 cnenrasibHOCTH 38.02.01 DkoHOMHUKA M OyXTraJaTepcKkui y4€T (1o 0Tpac/isiM)

Pazpaboran(n):

—npenoaasaresb [IK BI'TY

[Ipencenarens I[TIIK

CorJiacoBaHo:

3amecturens qupekropa [IK BI'TY
1o y4eOHO-MEeTOAMUECKOi padboTe

JLLA. JTazapeBa

MP paccMmoTpeH u ogo0peH Ha 3aceJaHuu
MPEeIMETHO-IIUKIOBOW KOMUCCUU
«MaTemMaTH4eCKUX U OOIIUX €CTECTBEHHO-HAYYHBIX
mucturmaay [TIK BI'TY (manee — I1LK)

oT «20» ampens 2023 r., npoTokosa Ne 9

JLLA. JTazapeBa

T.E.banamosa

© Jlazapesa JI. A.
© ®I'BOY BO «bpsHCKHII rocy1apCTBEHHBIN
TEXHUYECKUHA YHUBEPCUTET»



OruasJieHue

BBEIEHIIE .......eiiiiiiiie ettt et st 4
Tema 1. OCHOBBI OPTAHUUECKOM XUMMU. ......uuvvreerrrurreeessnnnnneeessssnseeesssnsseeesssnnseeessnnnnes 7
TeMa 2. YTIICBOHOPOIBL.....ceeeeiriiiieeeaaiitteeeeeiieteessanittteessasnsaeeeesasasteeesssnssseeessssnseeessnnnses 8
Tema 3. OYHKIMOHATBHBIE COCIMHEHMS ... uuvvveeeerirrreeeeaniirreeeeanireeeeessnneeeessssnseeeeeanns 11
Tema 4. AMUHBL, AMHUHOKHUCITOTBL, OCITKH «...coeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e eeeeeeeeens 13
Tema 6. [lepuonnueckuii 3akoH. [leproanyeckas cucreMa XUMUYECKUX IJIEMEHTOB
JIA. MCHIICTICEBA . ...eeeeeeeeeeeeiiiieieeeeeeeeeeeeeitateeeeeeeeeeeeseasaaeeeeeaeeeseesssssaseseaeeeeeeeeannsssees 14
TeMa 8. UUCTBIC BEIIECTBA M CMECH ... ...eeeruereeeereeeeureeeanireeesneeeesneeessnsseessnseeesnnseeesnne 17
TeMa 9. BOZA, €€ CBOMCTBA ...uuuuueiieeeiiiiiieiiieeeeeeeeeeeeeetaaeeeeeeeeeeeesssanneeeeeseeeeresnannnnnns 19
Tema 10. KHCITOTBI, X CBOMCTBA ......cceeevvvieiiiieeeeeeeeereeeeuiineeeeeeeeeeeessssnnneseeseesesessnnnnnnns 20
Tema 11. OcHOBaHMS, OKCHJIBI, COITH MX CBOMCTBA .....cuvvuueeneeeeeeeeririerineeeeeeeeereeesnnnnnns 21
Tema 12. KaranuzaTopbl 1 MHTUOUTOPHI, KX CBOMCTBA, MPUHITUIT ACHCTBHUS ............. 23
CHOuCOK pEKOMEHAOBAHHOM JIUTEPATYPBI ...uvvvveeeeuerrreeeenirreeeeannnrreeessnannreeesssssseeeessnnnnns 25
0000007 XS 16 (USRS UURUPPPRP 26

[TpunoKeHUE A TEMBI PEDEPATOB ...cccvvveeeerieeeeieeeeieieeeeireeeerreeesseeeessseesessseeeesnes 27

[Tpunoxenue b TpeOoBaHMs K pePEPaATY U MPE3CHTAIIU . ......vvveerereenrrenreeeneneenenns 30

[Tpunoxxenue B O6pazen opopMieHns TUTYIBHOTO JUCTA pedepara................... 31



4

BBeaeHue
OmHOW W3 BaXHBIX JUISI TEXHUYECKHUX CIEHHUAIBbHOCTEH HAyK
ABJISIETCA HAyKa O NMPEBpAlICHUSAX — XuMuA. Ee 3HaHusA HCIONB3YIOTCS B
MAIIMHOCTPOCHUHX,  WU3TFOTOBJICHUM  METAIJIOB, IOMOTAalOT  IOHATH
MOCJIC/ICTBUS 3arPSI3HEHUN OKPYIKAIOWIEH CPENIbl U YCTPAHUTD 3arpsi3HCHUS
BO3AyXa, BOJbI, MOYB. Takke 3HAHUS XHUMHUU TIOMOTalT TMOHSITh
BO3MOXKHBIE PUCKHA TpPH paboTe C BPEIHBIMH BEIIECTBAMH, IMPABUIBLHO
OpraHU30BaTh OXPAaHy TPyAa YCTPAHUTH 3TU PUCKHU.
B pe3ynaprare OCBOEHHS AUCHUILUIMHBI OOyYarOUIUKCS JOJIKEH
YMeETh:
® Ha3bIBATh U3YUYCHHBIE BEIIECTBA IT0 HOMEHKIATYPE;
® ONpENENATh BaJCHTHOCTh, CTEINECHb OKHUCICHUS XHUMUYECKHUX
AJIEMEHTOB, TUIl XUMHUYECKOW CBA3U, 3apsJl MOHA, YUCIIO MPOTOHOB,
HEUTPOHOB, JJIEKTPOHOB, YMUCJIO DHEPreTUYECKUX  YPOBHEW,
MPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJIACCAM HEOPTaHUYECKUX H
OPraHUYE€CKHUX COCIUHEHUN;
® XapaKkTepu30BaTh: OOIIME XUMHUYECKHE CBOWCTBA METaJlIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPraHUYECKUX
COCIUHCHUI;
® OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEIIIECTB OT HX COCTaBa H
CTPOECHHUS, IPUPOJY XUMHUYECKOM CBS3U, 3aBUCUMOCTHb CKOPOCTH
XMMHUYECKON PEAKLIUHU U TIOJIOKECHUE XUMHUYECKOTO PAaBHOBECHUS OT
Pa3IMYHBIX PAKTOPOB;
® BBINOJHATh XUMHYECKHMM  OKCHEPUMEHT IO  PAaClO3HABAHUIO
BOKHEUIIIMX HEOPraHUYECKUX U OPTaHUYECKUX COCIUHECHUI;
® [POBOJUTH CAMOCTOSITEIBHBIA TOUCK XUMHUYECKOM HH(pOpMAIUU C
MCMOJIb30BAHUEM PA3JTUYHBIX HCTOYHUKOB;
® CBs3BIBATh M3YYCHHBIM MaTepual CO CBOeW mpodeccroHaIbHON
eI TETbHOCTBIO;
e pemiaTh pacueTHbIE 3aJa4d 10 XUMHUYECKHUM (dopMmynaM U
YPaBHCHUSIM;
e CoOJIIOZaTh MPaBUJIa OXPaHbI TPYJa MPU pabOTE B KAOMHETE XUMHUMU.
B pe3ynbrare 0CBOCHUS TUCIUIUTMHBI 00yYarONIUICs JOJKEH 3HATS:
® BAKHCUIIME XHWMHUYECKHE TIOHSTHS: BEIIECTBO, XHUMHUYECKHUU
AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAS ATOMHAsA U MOJICKYJISIPHAS
MACCBhl, HOH, AJUIOTPOIIHS, U30TOIbI, OTPUIATEIILHOCTh, BAJICHTHOCTD,
CTENECHb OKHUCIICHUS, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA 00beM
ra3zo00pa3HbIX BEIIIECTB, BEIIECTBA MOJICKYJISIPHOTO 151
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HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPHI, DJICKTPOIHUT, HEIJIEKTPOJIUT,
MEKTPOJIUTUYECKAsT JUCCOIMAIUS, BOCCTAHOBUTEb, OKHCICHHE U
BOCCTAHOBJICHHE, TEIJIOBOM A(P(DEeKT peakuuu, XUMHUYECKOe
paBHOBeCHE, YIVICPOJHBIA CKejleT, (yHKIHMOHAJIbHAS TpYIINa,
U30MEepUsi, TOMOJIOTHUS;

° OCHOBHBIE 3aKOHbl XHMHM: COXPAHECHUS MAacChl BEIIECTB,
IIOCTOSIHCTBO ~ cocTaBa BemiecTB, Ilepuonnueckuin 3axkon JI.H.
MeHnpaeneena;

° BAXHECHIIINE BEIIECTBA M MAaTEpUabl: METAJUIBI U CIUIABBIL;

cepHas, COJsiHasl, a30THas, YKCYCHasi KUCJIOThI, OJaropojHbIe rasbl,

BOJIOPOA, KHUCIIOPOZ, TaJIOr€HBI, ILIEJIOYHBIE METAJUIbl; OCHOBHBIE,

KUCJIOTHBbIE, aM(OTEepHbIE OKCHJBI, THIAPOOKCHIbI,  IIEJIOYH,

YIJIEKUCIIbIN, YTapHBINA, CEPHUCTBIN T'a3bl, aMMHUAK, BOJA, IPUPOIHBIN

ra3, MeTaH, 3TaH, HTWJIEH, alleTWJICH, XJIOPUJ HaTpus, KapOoHar,

rUApoKapOOHAT HATpus, OCEH30JI, CIUPTHI, dYPUPHI, KUPHI, MbBLIO,
yIJIEPOJIbl, AHWINH, aMUHOKHUCJIOTHI, OCJKHU, BOJOKHA, Kay4dyKH,

IJIACTMACCHI, YTIIE€BOAOPOIBL;

o OCHOBHBIE TEOPUU XHUMUU: SJICKTPOJIUTUYECKON AUCCOIMALINH,

CTPOEHHS OPTAaHUYECKUX U HEOPraHUYECKUX COCTMHEHHM.

Takxke y CTylIeHTa JOJDKHO Pa3BUThCS YYBCTBO TOPAOCTH 3a
OTKPBITHSI ~ OT€UYECTBEHHBIX YYEHBIX — MEPUOJUYECKOTO  3aKOHA
J.MenneneeBa, noiyuyeHue aHwinHa B Jiaboparopuu H.3uHuHa, cUHTE3
kayuyka B naboparopun C.JlebeneBa, OTKPBITHE SIBJICHUS H30MEPHUU
A.bytneposa.

Heorsemiiemon YacThIO V3yYCHUs XAMUAU ABIIAETCS
caMoOCToATENbHAass paboTa ¢ HUCTOYHUKAMM JIUTEpATyphl, aHAJIIN3,
CpaBHEHHE, 0000meHHe WHOOpPMAIIUK, TMOJYYEHHOH BO  BpeMms
JIEKIUOHHBIX U ITPAKTUYECKUX 3AHATHUM.

Ilenvio VHAVMBUIYANBbHBIX 3aJaHUN  ABJISETCS  OpUOOpeTeHue
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C JMUTEpaTypoll MW JIpPYyrUMU
UCTOYHUKAMHU HHPOpMaIK, (pOpMyIUpOBaHUsI BHIBOJAOB, MPAKTHUYECKOTO
MIPUMEHEHUSI 3HAaHUH, TPUOOPETEHHBIX Ha JICKIHSX.

[TosToMy K OOJBUIMHCTBY TE€M MPEIyCMOTPEHO BBIMOJIHEHUE
WHJUBUYaIbHbIX  3aJlaHWil.  3aJaHusi, HalUCaHHbIE OT  PYKH,
BBITIOJIHSIOTCS] B OOBIYHON YUYEHUYECKOW TETPa, CAAIOTCS Ha CIEAYIOIee
3aHSITUE TOCJe Bblaun 3ajaHus. [Ipu olleHUBaHUM PadOT YUUTHIBAIOTCS
MOJIHOTA, T'PaMOTHOCTb, ITPABUJIBHOCTh, AKKYPAaTHOCTb BBIIOJIHEHHUS
paboThI, a TAKIKE CBOEBPEMEHHOCTD ClIauH.
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[Ipeanonaraercs He Komus UWHGOPMAUUM U3 BUKHUIECIUU, a
XapaKTEePUCTHKA IO YKa3aHHOMY B KaXJOM Clly4ae IUIaHy.

[Ipemmaraerca monb30BaThCA JIUTEPATYPOU, IPUBEACHHOW B TAHHBIX
METOJIMYECKUX PEKOMEHALIHSX.

Homep 3aganHus coBmagae€T ¢ HOMEPOM IO CIHCKY CTYAEHTa B
KypHaje Tpymnnbl (WIM BBIAAETCA WHAWBUYAJIbHO MPENOJaBaTeIeM
CTYJICHTY).

Takke OJHUM U3 BHUJIOB HWHIUMBUAYAIbHBIX pPa0OT SIBISIETCA
MOATrOTOBKA M 3amuTta pedeparta. Tembl pedepaToB, TpeOOBaHUS K HX
opOpPMJICHHUIO M TIPE3CHTALIMH, KPUTEPUU OIICHUBAHUS TIPUBEICHHI B
npuiokeHusax A-B.
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Tema 1. OCHOBBI OPraHU4YeCKOM XMMHUM.

L]enb: 0CO3HATH 3HAUCHNE OPTaHUYECKUX BEIIECTB B )KM3HM TIAHETHI
3emiIs, X OTJIMYHS OT HEOPTaHUYECKHX.

Kniouesvle cnosa: yriepos, uzomMepus, U30Mepbl, TOMOJOTUYECKUI
pan, romotioru, roprooudectb, MIOITAK, xpatHOoCTh CBSI3M, peakuu
NPUCOCANHEHHUS, TUJIPUPOBAHUSA,  TUIpaTallid, TaJOTCHUPOBAHMUS,
OTILEIUICHUSI, JETUAPUPOBAHMS, JIeTUIApaTallid, JAEeTalloTeHUPOBAHUS,
MOJIMMEpHU3allUM, JCMOIUMEpU3alInH, 3aMEIIeHHs, W30MEpU3allNH,
MOJIMMEPHU3ALAH

3adanus 01 uUHOUBUOYANLHO2O 8bINOIHEeHUs (OJJUHAKOBBIC JJIs BCEX):

1. HanucaTpe Ha cTpaHHUYKY 3cCe Ha TeMy «YTO MpOU30UIET, €CIIU Ha
3emiie MOCTeNIEHHO HAYHYT HcUe3aTh U, B KOHIIE KOHIIOB, TIOJIHOCTHIO
HCYE3HYT BCE OPraHUYECKHE BEIIECTBA.

2. CnenaTh CpaBHUTENIbHBIN aHAIN3 OPTaHUYECKUX U HEOPTaHUYECKHUX
BEIIECTB B TaOimaHOU (popMme. YKa3aTh Kak MOYKHO OOJIbIIIE OTIHIHM
OpPraHWYECKUX BEIIECTB OT HEOPTaHUYECKHUX.

Pexomenoosannas rumepamypa: [ 1,2,5 ]
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Tema 2. YruieBopopoasbl

L]env: oco3HAaTHL 0COOCHHOCTH, CBOMCTBA M 3HAUCHHUE B HAIICH JKU3HH
BCEX TOMOJIOTHYECKHUX PSJIOB YIIIEBOJIOPOJIOB

Knwouesvie cnosa: yraepomopon, GdopMmysia psjia, HACBIICHHBIC
YIJIEBOAOPOIbI, AJIKECHBI, AJKWHBI, aJIKaIWCHBI, apeHbI, MOJUMEPHU3AIUs,
nonumepsl, peakuus C.Jlebenena

3aoanus Ona  uHOusudyaibHo20 6vinoaHeHuss (00beM — OJHa
CTpaHHUIlAa YYSHUUECKON TETpaju): OMUCATh CBOMCTBA, METO/Ibl TIOJTYUCHHE
Y IPUMEHEHHE CIICTYIONMINX yTIIEBOI0POIOB:

1.

IESRS

AJIKaHBI.

. AJIKEeHBI.

AJIKVHBL.

AJKagueHBI.

ApEHBL.

Onucatp 100Uy U IPUMEHEHUE

6. KamenHoro yris.

7. ApEeBECHOTO yTIISl.

8. IlpupoaHoro rasa.

9. Hedrn.

Onucarh COCTaB U MPUMEHEHHUE CIEAYIOIINX BEIIECTB:
10. Bock.

11. Ilapadwun.

12. Bazenun.

13. BaszeaumHoBoe mMacio.
14. AuetnneH.

15. Pe3una.

16. Kayuyk.

17. ben3oiHas KHUCJIOTA.
18. Hurtpobenszon.

19. MeraHn.

20. DraH.

21. [Ilpomnasn.

22. DTHIIEH.

23. IloausTuieH.

24. W3zoOyTaH.

25. byran.

26. T'ekcaH.

27. T'entaH.

28. Oxran.



29. [Ilponwunes.
30. benzou.
Pexomenoosannas numepamypa: [ 1,2,5]
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Tema 3. ®yHKIIMOHAJIbLHBIE COETUHEHMS

I]env: oco3HAaThL 0COOCHHOCTH, CBOMCTBA M 3HAUCHHUE B HAIICH JKU3HH
OpraHUYeCKUX (PYHKIIMOHATIBHBIX COCTUHCHUH.

Knwouesvie cnosa: cnuptel, (QEHOJbl, (QEHWIBHBIA pajuKal,
almbJCTUIbI, KETOHBI, TOJHMKOHJCHCAIMs, KapOOHOBBIE  KHCJOTHI,
KapOOKCUJIbHBIA ~ pajiuKajl, YIJeBOJbl, KHUPbI, OpOXKEHHE, PEAKIIUS
KOHBIOTAIlUN

3aoanus Ona  uHOuBUOYAlbHO20 GbinOAHeHuss (00beM — OJIHa
CTpaHHUIlAa YYEHHUECKOM TeTpaau): 1) omucarh coCTaB, HCTOYHUKH,
MoJy4eHHue, MpuMeHeHue ( B psjie cllyyaeB — yKa3aTh Bpea IS 310POBbS
YEeJI0BEKA M OKPYIKAIOIIEH CpPeIbl) CIAETYIONIEr0 BEIIECTBRA:

1. ®opmanuH.

. ALIETOH.
denonopmanbieruHas CMoJa.
AleTUICAIMIINIOBA KUCJIOTA.
JluMeTunoBsIi hup.
Maprapus.

Cwmauer.

YKCyCHas KUCIIOTA.

. JInMOHHAas KHUCJIOTA.

10. IIlaBeneBast KUCIOTA.

11. denondraneu.

12. T'moko3a.

13. Caxapo3a.

14. Ilenmronosa.

15. ®pykro3a.

16. Jlakro3a.

17. CaxapuH.

18. CreapuH.

19. OnenHoBast KUCIOTA.

20. bpomrekcuH.

21. IlaapMuTHHOBAS KUCIIOTA.
22. JIuHoJneBas KucloTa

23. JIuHOJEHOBAs KUCIIOTA.
24. TpuoieuH.

25. Kpaxman.

26. Bucko3za.

27. ManpTo3a.

28. ®eHou.

DO N U AW
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29. Ilponano:n.

30. Meranonn.

2) (oOmiee mis BceX) clelaTh CPaBHUTEIBHBIA aHAIW3 TIIOKO3BI U
(bPYKTO3HI,

3) (oOmmiee miIs BcexX) chaenaTh CPaBHUTEIBHBIM aHalU3 Kpaxmalia U
IEJITIOJIO3HI;

4) (obmiee mis BceX) cieiaTh CPaBHUTEIbHBIM aHAJIU3 3TUIIOBOTO
CIIUpTa U JUMETUIIOBOTO dupa

Pexomenoosannas numepamypa: [1,2,5]
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Tema 4. AMMHBI, AMUHOKHCJIOTBI, 0€JIKH

L]env: oco3HATHL 0COOCHHOCTH, CBOMCTBA M 3HAUCHHUE B HAIICH JKU3HH
aMUHOB, aMHHOKHCIIOT 1 OEIKOB

Knroueswvie cnosa: amuHbl, aMAHOKHUCIIOTHI, aM()OTEPHOCTh, aMUTHAS
LElb, MEeNTUAHAS CBA3b, MENTU]I, MOJHUIENTU3AIMSA, TPOTEUH, CTPYKTypa
Oelka, IeHaTypauus Oeika, MUJIJIOHOBAsl peakiusl, peakius AJaMKeBUYa,
KCAHTONPOTEHNHOBAs peakiys, OuypeToBas peakius, peakuus H. 3uHuna,
bubpunsipHbie O0€IKH, TII00YIISIpHBIE OCJIKHA, MEMOpaHHbIE OCIKH

3aoanus  Ona  uHOUBUOYANbHO20 GbinoAHeHusi (00beM — OJiHa
CTpaHUIA YYCHUYECKON TETpaan):

VYka3arh Ki1acCU(UKAIMOHHBIE XapPAKTEPUCTUKU IO JICKIIMOHHOMY
MaTrepuaiy, OlrMcaTh COCTaB, MCTOYHHUKHU, IPUMEHEHHUE CIICIYIOIIET0 OenKa
(AMUHOKHUCIIOTHI):

1. Tpunrodan.
2. I'emornoOuH.
3. MerwiMmepkanTas.
4. Kazeun

5. AnbOyMuH.
6. OubpouH.
7. Keparus.

8. CKJIEpOINpPOTEHH.

9. Komnnaren.

10. ®naBomporeus.

11.  Xnopodumn.

12. Hutepdepon.

13. JIusum.

14. MeTnoHuH.

15. T'myramar nHaTpus.

16. Ilucreun.

17. TI'namus.

18. AckopOuHOBas KUCIOTA.
19. Banun, neiuH.

20. MHzoneinux.

21. Aprunus.

22. TI'myramuH.

23. AcnaparvHoBasi KHCJIOTa.
24. T'amma-rioOyJuH.

25. Kanpomn.
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26. Heiinon.

27. DnacTuH.

28. T'moreun.

29. T'IMKONpOTEuH.
30. JlumomporeunH.

Pexomenoosannas numepamypa: [ 1,2,5]

Tema 6. Ilepuoguuecknii 3axkoH. Ilepuonnyeckas cucrema
xumMuuyeckux iemenToB [I.A. MeHeeeBa

[[envb: TOHATH 3HAYUMOCTHh IEPUOJUYECKOrO 3aKOHA, OCO3HATh
CBOMCTBa AJIEMEHTOB 5 psjax WU NEpUOJiaX, HAYYUTHCS ONPEACIATH I10
ITOJIOKCHHUIO JIeMeHTa B Tabnuie JI. MeHaeneeBa ero cBoMcTBa

Kniouegvie cnosa: mnepuoguyeckuil 3aKoH, Trpylna, MOATPYIIA,
NepUoJl, MaJbld TEpUuoid, OOJBIIOW TEPUOAd, 3apsia AlIpa, YUCIO
AJIEKTPOHOB, YHCJIO IOJYPOBHEH, BaJECHTHOCTh »JJEMEHTA, H30TOIIbI,
HIECJIOYHBIC METAJUIBI, IIEJIOYHO3EMEIbHBIE METAUIbI, PEIAKO3EMEIIbHBIC
AJIEMEHTBI, TNEPEeXOJHbIC AJIEMEHTHI, TaJIOreHbl, OJaropodgHbIe Ta3bl,
AJIEMEHTBI-aHAJIOTH, JIEKTPOHHAsT OpOUTaIb, TIJIaHETapHAS MOJEIh

3aoanus 013 UHOUBUOYAILHO2O BbINOJIHEHUs: TI0 3aJJaHHOMY IUIaHy
CIIeJIaTh XapAKTEPUCTUKY OJHOTO U3 AJIEMEHTOB MEPUOJIUYECKON CUCTEMBI
Menneneena.

ITnan muis aHanu3a JIeMEHTa:

1. [TonoxxeHue 3IEMEHTa B IEPUOTUIECKON CUCTEME:
MOPSIAKOBBIA HOMED
MIepUOJI, PSIA
rpymnna, moarpyIima
OTHOCHUTEJIbHAS aTOMHAas Macca
3apsa s/ipa, YUCIIO AJIEKTPOHOB.
. BpIcI1as BaJI€HTHOCTH
2. PopMyIbl COETMHEHUN:
1. okcuaa ( B CKOOKax yKa)KUTE XapaKTep OKCHa- OCHOBHOM,
KHUCJIOTHBIN WM aM(OTEPHBIIN)
2. TUAPOKCUIa (KUCTOTHI MJIM OCHOBAHMS)
3.Tun snemeHTa (METAJI WM HEMETaJl, IEePEeXOHbIH MeTalljl, TajJoreH,
WHEPTHBIN ra3 u T.1.)
4.dopmyJia JIeTy4ero BOAOPOIHOIO COCAMHEHUS (1711 HEMETAILJIOB).

SN S e




5. OcobeHHOCTH »3JIEMEHTA,

PaOaKTUBHOCTH).
DJIeMEHTHI U1 aHaJIu3a

l.Acrar.

2. bpowm.

3. bop.

4. MBIIBSK.

5. Uppuaun.

6. Llepun.

7. Lle3ui.

8. [InytoHum.

9. CBuHell.

10. Kucnopon.

11. Azor.

12. Menp.

13. XKene3o.

14. AnroMuHHUHN.

15. PyOunmii.

16. I'enuii.

17. KpunroH.

18. Temnyp.

19. Cexnen.

20. Cepa.

21. OnoBo.

22. Yrnepon.

23. IImaTuHa.

24. Cepebpo.

25. 3on0T0.

26. Kanpuii.

277. CTpOHIIUH.

28. Bonopon.

29. Kanuii.

30. Hatpwuii.

31. ®pannuit,

32. Ilononui,

33. ®ocdop,

34. Mapraner,

35. Huxkernp,

36. @dTop,

15

CCJIn OHH CCTb (HEU'IH‘IHC H30TOIIOB,



37.
38.
39.
40.
41].
42.
43.
44.

16

JIrotenui,
AKTUHUH,
PtyTb,
AproH,
Kcenon,
Monu0OneH,
Ocwmui,
UttepOnii.
Pexomenoosannas rumepamypa:
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Tema 8. Uncrtole BeliecTBa U CMECH

[lenv: yCBOWUTH PA3HUILy MEXKAY UYHCTHIM BEIIECTBOM H CMECHIO,
O3HAKOMUTHCS CO CBOWCTBAMHM U XapaKTEPUCTUKAMH pPACTBOPOB U
JUCTIEPCHBIX ~ CHUCTEM, HAYUYHWThCA Pa3leNiaTh CMECH, ONPEACIATh
COJIEp’KAHUE BEIIECTBA B CMECH

Knrouegvie cnosa: pacTBOp, TOMOIEHHas, TE€TEPOre€HHAs CMECh,
sbdext Tunmans, oTcrauBaHue, MHEPIIMOHHAS Cemapalus, JICKaHTalus,
OKCTpaKIUs, AUCTUWUISAIMSA, OOpaTHBIA  OCMOC, KpUCTAJLIU3aIus,
MarHuTHasi  cemapamusi,  copOumsi,  ¢uoTanus,  peKTUdUKALMS,
dbunpTpOoBaHUEe, IUCIEPCHAs] CUCTEMa, IUCIEPCHAs Ccpeaa, IUCTepCHas
daza, reab, 305, HMYJbCHUS, CYCIEH3Us, I[I€HAa, MUHEpaIu3aIus,
KUCJIOTHOCTh PAacTBOPA, dJAEKTPOJIUTHUECKAS TUCCOIUALINS, TPOIIEHTHOCTh
pacTBOpa, HOPMAIBHOCTH PACTBOPA, MOJIIPHOCTH PACTBOPA.

OxapakTepu3oBaTh JHCHEPCHYIO CUCTEMY WJIM PacTBOp MO
KJIaCCU(DUKAIIMOHHBIM MPU3HAKAM, NMPUBEJCHHBIM B JICKIIMHU, YKa3aTh, YTO
SBJISICTCSL TUCIIEPCHOM CPEeIoM, UYTO AUCHEPCHOM (hazoi (s AUCTIEPCHBIX
CUCTEM).

3aoanus 011 UHOUBUOYATLHO20 BLINOJIHEHUSL!

1. Kucens.

2. Kere.

3. Xomozer.

4. MarioHes.

5. Kposs.

6. Mooko.

7. JImmda.

8. Obnako.

9. Tyua.

10. Cwor.

I1. Tyman.

12. Bo3ayx ¢ nbUIBIO
13. Bopga c onuikamu.
14. Kode-rmscce.

15. Mono4HBI KOKTEHIIb.
16. OnexomnoH.

17. Hyxwu.

18. Yai ¢ caxapom.
19. ®wuzpactsop.

20. I'nma3Hble KaIuu.
21. Kode acnpecco.
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22. bpon3za.
23. JlaTyHb.
24. YyryH.

25. Awmaiprama.

26. Menbxuop.

27. Cranb.

28. [I'panur.

29. Kepamuxka.

30. KomnosutHas miomoa.

31. Mopckas Boaa.

32. PeuyHoi uin.

33. AnTedHas NepeKuch BOJOPOIA.
Pexomenoosannas numepamypa: [4,7,8,9]
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Tema 9. Bona, ee cBoiicTBa

L]enb: 0cO3HATHL 0COOEHHOCTH CBOMCTB BOJIBI, €€ MPUMEHCHHUE.

Knrouesvie cnosa: Bopa, okcuj BOAOpOAA, TUAPUJI KHUCIOPOIA,
TUJPOKCUIIBHASL KUCJIOTA, TUJIPOKCHJ BOJOPOJA, SJIECKTPOJUT, aM(OJIUT,
BOJIOPOJIHAS CBA3b, JUIIOJBbHBIA MOMEHT, PACTBOPEHHUE, THUAPOJIN3,
rujpaTanus, JeruapaTanus, KECTKOCTh BO/IBI, OKHCJIEHUE,
BOCCTAHOBJICHHMS, KJIaCC KayecTBa BOJbI, JACWTEpUEBas BOJA, TpUTHEBas
BOJIa, ACUTEPUU-TIPOTHEBAS BOAA, TPUTHUU-NIPOTHUEBAS BOJA, KATaIU3aTOD,
UHTUOUTOP

3adanus 011 UHOUBUOYATLHO20 BbINOAHEHUs: 1) HaMCaTh TUAPOJIU3
cieayome coiv, yka3zatb pH pacTBopa, 0OBSCHUTH, TTOYEMY THAPOIIN3
MPOUCXOAUT MMEHHO TakuM o0pa3oM (€ciM OH HEBO3MOXEH —
apryMEHTUPOBATh ITIOYEMY ):

1. Hurtpar kanus.

2. Cynabdar uunka (II).

3. Xnopun xene3a (III).
4. Cynpdun uunka (I11).
5. Xyopuj Kamusl.

6. XJopua KajbIys.

7. Cynbdu IuTus.

8. KapboHaT KajabIusi.

9. Xnopua meau (II).

10. Cynsdun menu (III).
11. Cynbdar amMoHUS.
12. Cynbdat anroMuHHUS.
13.  HwutpaT aMMOHUS.
14. ®rtopun HaTpus.

15. Xmopun nurtusi.

16. Cynbdua pyouaus.
17. Kap6onat memau (II).
18. Xnopua aMmMOHUS.
19. Ilutpat xanmus.

20. Auerart HaTpus.

21. Auerar kanus.

22. Auerar Kaablus.
23. Cynbdat xanus.

24. Cynbdat pyOunus.
25. ®ocdar kanusi.

26. CuiMkar HaTpus.
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27. Cuiukat KajabIysl.

28. Cynbdut cBUHIIA.

29. HWonun xeneza (II).

30. bpomuj kanusi.

2) HapucoBath cxemy kiaccudUKaIMd BOJBl MO CICAYIOIIUM
MpU3HAKaM — MPUTOJHOCTH IS PAa3HBIX XO3SMCTBEHHBIX IIEJICH,
MUHEPAJIOTUYECKOMY COCTaBY, JKECTKOCTH, H30TOIMHOMY COCTaBY
(oOmiee y1st BCex).

Pexomenoosannas numepamypa: [6,8]

Tema 10. Kucnotbl, UXx cBOMCTBA

Ilenv: ocoO3HATh OCOOEHHOCTH, CBOWMCTBA, BHbI, IOJIyYCHHE,
MIPUMEHEHUE KHUCJIOT.

Knrouesvie cnosa: Kuciora, OCHOBHOCTb, AKTUBHOCTb, JIETYYECTb,
pPacTBOPUMOCTh, CTAOWJIBHOCTh, HeWTpanuzamus, kuciora bpéHcrena,
kuciora JIptouca

OxapakTepu3oBaTh KHCIOTY IO KJIacCH(DHUKAIIMOHHBIM TpU3HAKAM,
MPUBEJACHHBIM B JICKIIUH, HANTUCATh (YOPMYITY.

3adanus 0 UHOUBUOYANLHO2O BbINOJIHEHUSL:

A30THas KUCJIOTA.

. A30THCTast KUCIIOTA.
CepoBo10pOIHAS KUCIIOTA.
CepHucrast KUCIIOTA.
Cepnasg kuciora.
[lnanBO1OpOIHASA KUCIIOTA.
YroJibHas KUCIIOoTa.
KpemHuueBas kuciora.

. YKCyCHas.

MypaBbuHasi,

11. JluMoHHas.

12. Slonounasi.

13. ben3zoiiHas.

14. AckopOuHOBas,

15. MomnouHas.

16. IllaBeneBas.

17. ®ocdopnasi.

18. Comsnas.

19. Xnopucras.

N oL AW

— \O
<
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20. XiopHas.
21. ®topucras.
22. @topHas.

23. Honpucrad.

24. HonoBoaopoaHas.
25. bpomBomopoaHas.
26. IlnaBukoBas

27. T'mrokoHOBas

28. CreapunoBas

29. bophas.

30. MbIimbskoBUCTas

31. CunusnbHas.

32. AuetuicalviuiIoBas.
33. MapraHieBas.

34. XpomoBad.
Pexomenoosannas numepamypa: [10 - 12]

Tema 11. OcHOBaHusA, oKcuabl, CONU NX CBOMCTBA

Ilenv:  0OCO3HATHL  CBOMCTBA, KiIacCH(PHUKAIIUIO, OCOOCHHOCTH,
MOJIy4Y€HUE, TPUMEHEHUE OCHOBAHUM, OKCUJIOB U COJIEH

Kntouesvle cnosa: ocHOBaHUE, TUAPOKCHU/I, IIEI0Yb, KUCIOPOAHOCTD,
pPacTBOPUMOCTD, JIETY4E€CThb, CTAOUJIBHOCTHb, aM(OTEPHOCTh, MOHOOKCH/I,
JTHOKCHUT

Onpenenuth K KAKOMY BUAY COCIUHEHUW OTHOCHUTCS MPEJIOKEHHOE
BEIIIECTBO, OMKCATh IO KJIacCU(DUKAIIMOHHBIM MMPU3HAKaM, MPUBEICHHBIM B
JIEKITUHY, HamucaTh popmyiy.

3agaHus 119 UHAUBUIYJIBHOTO BBIMOJHECHUS:
1. Oxcup anroMuHUS.
2. Okcup Hatpusl.
3. [lepmaHranat kanaus.
4. Hurtpat kanus.
5. Hutpar ammoHwus.
6. CynbdaT aMMOHUS.
7. I'uapokcu Kaus.
8. I'mapokcua HATpus.
9. I'mapokcua amrOMHUHUA.
10. Twmgpoxcup xenesa.
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11. T'wapoxcupa KanbIus.
12. T'wapoxcua aMMOHHUS.
13. T'mapoxcun nutus.
14. T'wapoxcua MarHusi.
15. Bopa.

16. Oxcuna nuHKA.

17. Oxcupg KaJbIus.

18. Oxcumg marsusi.

19. Oxkcuna cepsi (IV).
20. Okxkcup cepsl (VI).
21.  Okcup yriepona.

22. Jwnoxcuna yriaepoja.
23. Okcup xnopa (VII).
24. Oxkcuna azora (I).

25. Okcuna azora (II).

26. Okcua azora (IV)
27. Oxkcug azora (VI)
28. Oxkcuna azora (V).
29. Oxkcug dochopa (V).
30. Oxcuna meau (II).
Pexomenoosannas numepamypa: [ 10 - 12]
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Tema 12. KaTanu3aTopsl 1 MHHTHOMTOPHI, KX CBOMCTBA, NPUHLMII
nencTBus

Llenv:  paccMOTpeTh  TPUHIMII  JACHCTBUS ©  OCOOCHHOCTH
KaTaJau3aTOpPOB U UHTUOUTOPOB.

Knrouesvle cnosa: xataau3aTop, BOJOOTTATUBAHUE, BOCCTAHOBIICHHE,
WHTUOUTOD, CBSI3BIBAHMUE.

OnwmcaTh MPUHITAIT ICUCTBHS, yKa3aTh YeM HMEHHO — KaTaau3aToOpOM
WM UHTHOUTOPOM SIBIISIETCSA, B KaKMX PEaKIUSAX HCMOJIb3yeTcs, chepy
IIPUMEHECHHE OCHOBHBIX KaTaJIu3aTOPOB U MHTHOUTOPOB.

3adanus 0 UHOUBUOYANLHO2O BbINOJIHEHUSL:

1. IlepmaHranar kanus.

2. IInaTuHna.

3. Ilamnagun.

4. XKeneso.

5. Oxcupg BaHaaUA.

6. [IponuH.

7. Jlnacrasa.

8. JlakTaza.

9. @epMeHTBI TPOKKEN

10. JIHK-nmonumepasa.

11. Bopna.

12. lemounas ¢pocdorasa.
13. CepHas kuciora.

14. AnxoroJbaeruaporeHasa.
15. CoenuHeHus TEXHELMUS.
16. T'mapoxuHOH.

17. Tpuxnopuna a3ora.

18. Anpnerun.

19. MoueBuHaro

20. TuomoueBuHa.

21. 3ugoByauH.

22. AMUHBL

23. Twuoxn.

24. HeupomunHuasa.

25. JIndeHnIKeToH.

26. Xnopodwu.

27. ®ennondraicuH.

28. MeTunoBblii OpaHKEBBIN.
29. Jlakmyec.
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30. VYHuBepcaIbHBIN UHIUKATOP.
Pexomenoosannas numepamypa: [10 - 12]
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Cnucok peKoMeH/10BaHHOI JTUTepaTypPhI

. I'abpuensun O.C., OctpoymoB WN.I'. Xumus mnga npodeccuilt u
CHEUUabHOCTEW TexHU4Yeckoro mpoduiss. — MockBa: Axajaemus,
2017.—272 c. —ISBN 978-5-4468-4315-2

. Knonos .., ITenuka O.B. Oprannyeckas xumus. - IbC «Jlanby,
2021. — 148 c¢. DOnextponHsli pecypc. HcTounuk mpoctyna:
www.profspo.ru

. Jlazape A.WM., Xapnamo WN.II., fxosnes II.A., SxoneBa E.D.
CrnpaBoYHMK XMMHKa-aHaIUTUKa. — MockBa: Metaiutyprus, 1979. -
184 c.

. JleBunikuit M.M. JIo6po nokanoBath B xumMuto, 2021. DneKTpoHHbIN
pecypc. Uctounuk goctyna: www.profspo.ru

. Ilenuka B.U., AdanacseBa O.0., JIaBpentseBa O.B. Oprannueckas
xumusa. Yd. Iloco6-e g CIIO, 2021. DnexTpoHHBIM pecypc.
Hctounuk goctyna: www.profspo.ru

. [Ipecc M.A. O6mas xumusa. ObC «Jlanwpy, 2021. — 496 c.
OnekTpoHHbIN pecypc. UcTounuk noctyna: www.elanbook.com

. Pymutuc I'.E., ®enpaman @.I'. Xumus. Opranvyueckas XUMUs. —
Mocksa: [Ipocsemenue, 2014. — ISBN ISBN 978-5-4468-4315-1

. ConosbeB FO.U., Tpudonos J.H., lamun A.H. Uctopus xumumu.
Pa3BuTre OCHOBHBIX HAIIPABIEHHOCTEW COBPEMEHHON xumuun. Kaura
st yautens. M3n-e 2-e, nepepad. — Mocksa: [IpocBemenune, 1984.
—335c.

. Cracs H.®., KopmiynoBa A.B. Pemienue 3agad mo oOmieid XUMUH.
ObC «Jlanp», 2021. 168 c. OnexTtpoHHBIM pecypc. HMcTouHuk
noctyna: www.elanbook.com

10. TuxynoBa M1.B., Apremenko A.U., ManeBanbii B.A. CripaBouHuK

MOJ10/10T0 JTabopaHTa-xuMuka. — MockBa: Beicmmas mkona, 1985. —
247 c.

I1. Tpy6 M. Mexanu3mbl HeopraHmueckux peaxuuii, 2021.

DnekTpoHHbIN pecypc. McTounuk noctymna: www.profspo.ru.

12. Xumus. Ilpaktukym. Ilox pen. O.C. T'aGpuansHa. - Mocksa:

Axanemus, 2017. — 302 c¢. — ISBN 978-5-4468-8092-8.

13. [aBenbkoB A.B., J[po3noB A.A. Heopranunueckas Xxumwus.

VYyeOHuK. DIJIEKTPOHHBIN pecypc. HNcrounuk JIOCTyIA:
www.profspo.ru
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Ilpunooscenue A Temwl pechepamos

. Hedtp, ee mpupona, cocraB, (yHkiuu, npumenenue. [lpupomHbie

HNCTOYHHKHU.

. Ilpuponmuerii ra3, ero mnpupona, cocraB, (GYHKIUHU, TPUMECHECHHE.

IIpupoaHbIE HCTOYHUKH.

Yrons, ero BuAbl, TMpPUPOJA, COCTaB, (QYHKINH, TMPUMEHEHHUE.
IIpupoHbIE HCTOUHUKH.

[IpakTHueckoe NPUMEHEHUE TTOJTUMEPOB.

[IpakTrueckoe NPUMEHEHUE MPEIEIIbHBIX YTIEBOI0POIOB.
[IpakTHUecKkoe MPUMEHEHUE HENPEAEIbHBIX YTIIEBOAOPOIOB.
[IpakTHueckoe NPUMEHEHUE JUEHOBBIX YTIIE€BOI0POIOB.

[IpakTHUecKOe MPUMEHEHUE alleTUIIEHOBBIX YIJIEBOJOPO/IOB.
[IpakTHUecKkoe NPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOIOB.
[IpakTHyeckoe MPUMEHEHUE CITUPTOB.

JlpakTudeckoe npuMeHeHne (peHosoB.
12.
13.
14.
15.
16.
17.
18.
19.
20.

IIpakTrueckoe NpUMEHEHUE AJIbJIETUIOB.
IIpakT4yeCcKkoe MPUMEHEHNE OPTaHUYECKUX KUCIIOT.
IIpakT4yeckoe MPUMEHEHUE KUPOB.

Ponp yrieBo10B B )KM3HM YETIOBEKA.

Ponp aMMHOB M1 aMUHOKHCIIOT B JKW3HU YEJIOBEKA.
Posb G€NIKOB B KU3HU 4EIIOBEKA.

Kpyrosopot cepsl B ipupoe.

Kpyrosopor a3ora B mpupoze.

KpyroBopot kucnopoaa B Ipupo/ie.

.Kpyrosopor Bostoposia B npupo;e.
22.

KpyroBopot cepsl B Ipupo/e.

23.KpyroBopoT yriiepojia B Ipupoje.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Bpennoe Bo3aelicTBHE CIUPTOB HA YEJIOBEKA.
Ponb opraHudeckux KHUCJIOT B JKM3HM 4YeJoBeka. Mx monws3a u
OITaCHOCTb.

CBolicTBa U MPUMEHEHUE 11EJITIOJIO3bI.
DOTOCHUHTE3 KaK OCHOBA XKU3HU. Ero sramnsl.
Bpen yrieBonoponos.

YMeHbIIeHuEe B3PhIBOOIIACHOCTH OCH3UHA.
JKwuznennsiii myts /.M. Menneneena.
Kuznennsiii nyth A.byTneposa.
Kuznennsiii myts C. Jlebenena.
Kuznennsiii myth A. bopoauna.
Kuznennsiii myts H.3uHnHa.

XUMHUYECKOE JIEMCTBUE TPOTUBOS TN M.
bakrepuniniapie cBOMCTBa cepedpa.
JleueOHBIE CBOICTBA CEPOBOIOPO/IA.
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38. JleueOHbIE CBOICTBA O30HA.

39. Cnoco06b1 06€33apaxuBaHUs BOJIBI.

40. CyTb amcopOnumu.

41. AuetniacanuuuiaoBas KUCIOTa, €€ HCTOYHUKH, JIeUeOHbIE CBOMCTBA.

42.DoTOXNMMHYECKHE ITPOIECCHl B aTMOocdepe.

43 XuUMHUUYECKHE METOAEI OUUCTKHU BOJIBI.

44.Ponb xumeoTepanuu B MeauiuHe. Ee cyTs.

45. BemectBa ¢ TepaTOreHHBIM 3P (HEKTOM.

46.BeniecTBa ¢ MyTareHHbIM 3 (HEKTOM.

47.BeniecTBa ¢ KaHLEPOT€HHBIM 3((HEKTOM.

48.BerecTBa ¢ TOKCUYECKUM ()P EeKTOM.

49. XumMuueckoe opyKHue.

50. MeTo1b1 OOHAPY>KEHUS XUMUYECKUX 3arpsI3HEHU.

51.IlpumeneHre XMMUU B OBITY.

52.3ammTa MEeTauioB OT KOPPO3UH.

53.Posb KOAryasHTOB.

54.XuMus B CEITbCKOM XO3SIMCTBE.

55.BEBITOBBIE SJIBI, CITOCOOBI 3AIIMTHI OT HUX.

56.5IBneHne XeMOIIOMUHECIICHIINH.

57.Ilpomuecchl OpoKEHUS.

58.Ilosmy4yenue nmrBa B IPOMBIIIIEHHBIX YCIOBHSIX.

59.IlosmyyeHue BUHA B IPOMBILLIEHHBIX YCIOBHSIX.

60.1Tosryyenue criupra B NpOMBIIUIEHHBIX YCIOBHUSX.

61.IloryyeHne CHHTETHYECKHUX TKAHEH.

62. Posib XuMHM B TMIIEBOM MTPOMBIIIEHHOCTH.

63. IlecTuuuapl, MX NpeaHa3HAYEHUE, XUMUYECKUI COCTaB, BPE/I.

64. MunepanbHble yaoOpeHus, UX NMpeaHa3HauYeHUuEe, XUMUYECKUNA COCTaB,
BpE/Ll.

65.XruMu3anus CeNnbCKOro X03sI1MCTBa.

66.bpITOBasE XMMHSI, COCTaB OCHOBHBIX NPOAYKTOB, UX BPEX.

67.MuHepaIbHbIE KPACKH, UX IPEAHA3HAYCHUE, XUMUYECKHUI COCTaB, BPE/L.

68.0prannueckue Kpacku, , MX MpeIHa3HAYEHUE, XMMHUYECKUH COCTaB,
BpEI.

69.CMmoutbl, UX NMpeIHa3HAYEHNE, XUMUYECKUN COCTaB, BPEI.

70.DopMalnbIeTUbl, UX PEeIHAa3HAYEHNE, XUMUUYECKUI COCTaB, BPE/I.

71.AcTpoxumus Kak HayKa, ee pojib, crieuduka.

72.Pannoxumus Kak HaykKa, ee poJib, CrieluQuka.

73.HedTexumus kak HayKa, ee poiib, crieruduka.

74.Pannoxumus Kak HayKa, €€ poJib, Crienuduka.

75.XAMUYECKHE MPOLIECCHI B )KUBBIX OpraHU3Max.

76.XuMHUY€eCKUE MPOIECCH] B TPUPOIHBIX CUCTEMAX.

77.Boopon, ero CBOMCTBA, OCHOBHBIE €TI0 COCIMHEHHUS], TPUMEHEHHE.

78.Kucnopoi, ero CBOMCTBa, OCHOBHBIE €r0 COEAUHEHUS, IPUMEHEHUE.

79.Kanuii, ero CBOKMCTBa, OCHOBHBIE €0 COEAUHEHUS, IPUMEHECHUE.

80.Hatpuii, ero cBoiicTBa, OCHOBHBIE €T0 COCIUHEHH S, IPUMEHEHUE.
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81.Kanbuii, ero cBOMCTBa, OCHOBHBIC €r0 COSIMHEHUS, IPUMEHECHUE.
82.Maruuii, ero cBoicTBa, OCHOBHBIEC €TI0 COCIMHEHUS], TPUMEHEHUE.
83. AntomMuHHM, €ro CBOMCTBA, OCHOBHBIE €I0 COCIUHEHUS, TPUMEHEHHUE.
84. JKeneso, ero cBoiCTBa, OCHOBHBIE €T0 COCIUHEHN S, IPUMEHEHUE.
85. [IuHK, €ro CBOMCTBA, OCHOBHBIE €0 COCIMHCHUS, IPUMEHCHUE.

86. Maprasneli, ero cBoicTBa, OCHOBHBIE€ €TI0 COCIUHEHUSI, IPUMEHEHUE.
87. MonubpeH, ero CBOMCTBA, OCHOBHBIE €r0 COSTMHEHHUS, TPUMEHEHHE.
88. Xpowm, ero cCBOMCTBa, OCHOBHBIE €I0 COCAUHEHUS, IPUMEHEHHUE.

89. CBuHel, €ro CBOMCTBA, OCHOBHBIEC €TI0 COCIMHEHHUS], TPUMEHEHHUE.
90. I'enuii, ero CBOMCTBA, OCHOBHBIE €I0 COCAMHEHUS, IPUMEHEHHUE.

91. AnnoTtpornHsie GOpMBI IJIEMEHTOB.

92. KoninouaHo-auCIepHbIE€ CUCTEMBI, X BUJIbI, CBOMCTBA U POJIb.

93. SIBnenue amcopOunu u aOCOpOIUU B XUMUHU.

94. CyTb anexTpodopesa.

95. DnekTpoxuMus Kak Hayka, €€ poJib, crienuduka.

96. YpaH, ero CBOMCTBA, OCHOBHBIE €r0 COEUHECHUS, IPUMEHEHUE.

97. Kucnopoa, ero CBOMCTBa, OCHOBHBIE €r0 COEUHECHUS, IPUMEHECHUE.
98. bapuii, ero cBOICTBa, OCHOBHBIC €TI0 COCIUHEHHUS, IPUMECHEHHUE.

99. Menp, ero cBOMCTBa, OCHOBHBIE €r0 COCIUHEHNUSI, IPUMEHEHUE.

100. Cepa, ee CBOICTBA, OCHOBHBIE €TI0 COCIMHEHUS, IPUMEHECHUE.
101. A30T, €ro CBOMCTBA, OCHOBHBIE €0 COEAUHECHUS, IPUMEHEHUE.
102. 30J10TO, €ro CBOMCTBA, OCHOBHBIE €r0 COEIMHEHUS, IPUMEHEHUE.
103. [InaTuHa, ee cBOMCTBA, OCHOBHBIE €TI0 COSTMHECHMS, IPUMEHCHHE.
104. Cepelbpo, ero cBOMCTBa, OCHOBHBIC €TI0 COCIMHEHUS, IPUMECHECHUE.
105. XJ10p, €ro CBOMCTBa, OCHOBHBIC €T0 COSAMHEHUSI, IPUMEHEHHE.
106. bop, ero cBoiicTBa, OCHOBHBIE€ €TI0 COEAUHEHHUS, IPUMECHEHHE.
107. bpowm, ero cBolcTBa, OCHOBHBIE €T0 COCIMHECHUSI, TPUMEHEHUE.
108. Hon, ero cBoiCTBa, OCHOBHBIE €TI0 COEMHEHHUS, IPUMECHEHHUE.
109. [upkoHnii, €ro CBOWCTBA, OCHOBHBIE €r0  COCIUHECHHS,
IPUMEHEHHUE.

110. Tannuii, ero CBOMCTBa, OCHOBHBIE €0 COCITMHECHUS, IPUMEHCHHUE.
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Ilpunooscenue b Tpevosanus k pegpepamy u npezenmavyuu

Pedepar obopmisercs ot pyku (!!!) Ha muctkax ¢opmara A4 pazOOpUUBHIM,
aKKypaTHBIM TIOYEPKOM CHHUM WJTU YepHBIM depHmIIoM. [loms — mo 2 cm. Hymeparus
CTpaHUI] B BepXHEeM mpaBoM yriay. CTpyKTypHble 4acTu pedepaTa: OrjaBiICHUE C
yKa3aHWEM CTpaHUL, BBeJcHHE (T1€ OOOCHOBBIBAETCS AaKTyallbHOCTh TEMBI H
yKa3bIBaeTCs 1eNb pedepara — He MeHee | CTpaHHIIbl, OCHOBHAS 4acTh ( MOXKET OBITH
pazbuta Ha maparpadbl), 3aKIIOUYEHHE - HE MEHEe OJIHOM CTpaHMIIbl, CIUCOK
JUTEPATYpPbl CO CIIMCKOM HCIOJIb30BAaHHBIX MCTOYHUKOB He MeHee 7. B pedepare
o0si3aTeNbHO cojiepkanue Tadaull, uudp u peakuuit. O6uwmi 0o6beM pedepara 8 — 12
ctpanuil. Pedepar craercs B ckperieHHoM Bujie (!!!)

Cpox cnauu pedepara 15 okTs0ps. 3a cnaHHble no3aHee pedepaTbl OLEHKH
CHUKAIOTCA.

K ompenenennoit nate HaszHaudaercs 3ammrta pedepara. CTyaeHT TOTOBUT
nokian mo pedepary Ha 5 — 10 munyT (He 607ee) u npe3eHTauio B PowerPoint , rae
0TOOpaKarTCs PUCYHKH, doTorpaduu, cxemsl, (GopMyIbl BemiecTs, peakuuu ( oT 3
10 6 KaapoB).

OtnenpHO oneHuBaeTcs mo S-OanbHOU 1iKaie odopmieHue pedepara, e
YUUTBHIBACTCS TPAMOTHOCTH, TOJHOTA, AKKypPaTHOCTb, CBOEBPEMEHHOCTh CHIAa4Ydl H
3amura pedepara (TpaMOTHOCTb, CBSI3HOCTh, YETKOCTh BBICTYIUICHHUSI, COOJIOICHUE
pernamMeHTa, HaTuYue MPe3eHTalli|, OTBETHI Ha BOTIPOCHI).

Kpurepun ouennBanus

5 — orcyrcTBHE OMIMOOK, TMOJHOTA BBICBEYMBAHHS MPOOJIEMBI, COOTBETCTBHUE
TpeOOBaHUM

4 — He3HAYUTEIbHBIE OITMOKHU

3 — Tema He MOJHOCTBIO PACKPHITA, HE BCE TPEOOBaHMS COOTIOACHBI

2 - Tema He pacKpbITa, TpeOOBaHUS HE COOIIOICHBI
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Ilpunoscenue B Oopazey oghopmaenua mumynvnozo 1ucma peghpepama

MunucrepcTBO 00pa3oBanus U Hayku Poccutickoii heneparuu
[TomuTexHUYECKUI KOJUIEIK
BpstHCKOTO rocy1apCTBEHHOIO TEXHUYECKOI0 YHUBEPCUTETA

Pedepar
10 Y4EOHOW JUCUUIIINHE
«XuUMUD»
Ha TEMY: « »

Beimonnun cryaent rpynist @O
ITpoBepun npenonasatens Koconanosa 3.B.
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