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1 IIOACHUTEJIBHAA 3AIINCKA

1. PaGouyas nporpamma 1o yueoHoMy npeaMeTy VIIB. 01 «Xumus» paspaboTaHa B
COOTBETCTBUH C TPEOOBAHUSIMHU:

- ®I'OC cpennero obmiero obpazoBanus (/lpuxaz Munucmepcmea obpazosanus u HaAyKu
P® om 17.05.2012 No413; ¢ uzmenenusamu u oonoanenusmu om 29.12.2014, 31.12.2015,

29.06.2017); Ipomoxor Ne 3 om 21 urons 2015 2.

C YYETOM:
- [IpumepHoit mporpammsl  001e00Opa3oBaTeNbHON ydeOHOTO mpeamMera VIIB. 01
«XUMHUSD» 1715 TPO(HECCUOHATIBHBIX 00Pa30BaTEIbHBIX OPTaHU3ALINM.

(Pexomenoosano @DedepanvHbim 20CYOAPCMBEHHLIM ABMOHOMHBIM VUPeHCOeHUeM
«Dedepanvroviii uncmumym pazeumus oopasoeanus» (PI'AY «DUPO») kauecmee
NPUMEPHOU  Npocpammvl Ol peamu3ayuu  OCHOBHOU  NpOhecCUOHATIbHOU
obpazosamenvuoli npoepammul CIIO Ha baze ocHosHO20 00wezo 00pazo8anus
noayueHuem cpeoune2o obweeo oopaszosanus Ilpomokon Ne 3 om 21 uwns 2015
2. Pecucmpayuonnwiii nomep peyenzuu 3712 om 23 urons 2015 2. ®I'AY «OUPO»

2. Conepkanve mporpamMmbl yuyeOHOro mnpeamera «XMMHSI» HaMpaBlI€HO Ha
JOCTHXKEHHE CIEAYIOIINX LeJiei

* (opMupoBaHHUE y 00yUAIOITUXCSI YMEHHUSI OLICHUBATh 3HAYMMOCTb XUMHYECKOTO
3HAHMS ISl KaXKIOTO YEIIOBEKA;

* (dopMupoBaHHE Y OOYYAIOIIUXCS IETOCTHOTO TPEICTABICHUS O MUPE U POJU
XUMUU B CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHPAa;
YMEHUSL OOBSACHATH OOBEKTHI M TPOIECCHl OKPYXKAIOWIEH eHCTBUTEIbHOCTH:
IIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUUYECKOU CPElbl, — HUCHOJIb3Ys IS
3TOr0 XUMHUYECKHE 3HAHUS;

* pa3BUTHE Yy OOYy4YalOIIMXCAd YMEHHMH pa3nuyarh (PakTbl U OLEHKH, CPABHUBATH
OIICHOYHBIE BBIBOJIbI, BUAETh X CBSI3b C KPUTEPHUSIMU OIIEHOK U CBS3b KPUTEPHUEB
C ONpENeNECHHON CHUCTEMOM IIeHHOCTeH, (OpMyIHpoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UITHIO;

npuoOpeTeHrne  OOy4YalomMUMHUCS  ONBITa  Pa3HOOOpa3HOW  JICSITENBHOCTH,
MO3HAHUS M CaMOTIO3HAHMS, KJIIOYEBBIX HABBIKOB, UMEIOIINX YHHUBEpPCAIHHOE
3HAUYEHHE JJISl PA3IMYHBIX BHUJIOB JCSATEIHHOCTU (HABBIKOB PEIICHHS MPOOIIEeM,
OPUHATUS  PEIICHMM, TIOMCKA, aHanu3a U 00paboTku  uHOpMmaIuwy,
KOMMYHUKATHBHBIX  HAaBBIKOB, HABBIKOB  HM3MEpPEHUH, COTPYIHUYECTBA,
0e30macHOro O0palleHus ¢ BeIeCTBaMH B TTOBCETHEBHOM JKU3HM).

3. YpoBeHb OCBOEHUS IPOTPAMMBI: YTITyOJICHHBIH.

4. KonnuecTBo yacos: 189



2 PE3VJIBTATBI OCBOEHU S YUYEBHOI'O ITPEAMETA «XUMU»

JIMYHOCTHBIE pPe3yNbTAaThl OCBOEHUS YIEOHOTO MpeaMeTa « XUMUS) OTPaxaroT:

[Inanupyemslie pe3ynbTaThl OCBOCHUS
y4eOHOr0 mpeameTa

VY ci10BHBIE
0003HaYECHUSI

1) poccuiickyro TpaXKIaHCKYIO UIACHTHYHOCTD, TATPHOTH3M, YBAXKCHHUE
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHol, ropaocTtu 3a
CBOM Kpail, cBoro PoauHy, mponuioe M HACTOSIIEE MHOTOHAIIMOHAJIBHOIO
Hapona Poccum, yBaxkeHHME TOCYJapCTBEHHBIX CHMBOJIOB (rep0, duar,
TMMH);

J1

2) rpakJIaHCKyI0 TMO3ULHMI0 KAaK aKTUBHOI'O W OTBETCTBEHHOI'O YJIEHA
POCCHICKOTO 00IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC IpaBa U
00SI3aHHOCTH, YBXKAIONIETO 3aKOH U MPABOMOPSAOK, O00JaJaroIIero
YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO IPUHUMAFOIIETO
TPaIULIMOHHBIE HAIIMOHAIBHBIE W OOIIEYEIOBEYECKHE T'YyMaHUCTUYECKUE U
JIEMOKPATHIECKUE IEHHOCTH;

J12

3) TOTOBHOCTb K CIIy:keHHI0 OTEUYECTBY, €T0 3aIIUTE;

JI3

4)  chopMHpPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKd U OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JHAJOTe KYyJIbTYp, a TaKXKe pa3IudHbIX (QopM
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJUKYIBTYPHOM
MUpE;

J14

5) cpopMHUPOBAHHOCTH OCHOB CaMOpPa3BUTHS M CAMOBOCIHUTAHHS B
COOTBETCTBUHM C  OOIICYEIOBEUYECKMMM IIEHHOCTIMH M  HIcalaMu
TPaXTAHCKOTO OOIIECTBAa; TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIILHOM,
TBOPYECKOI M OTBETCTBEHHOU JIEATEIILHOCTH;

JIS

6) TONepaHTHOE CO3HAHWE W TIOBEICHHE B IOJMKYIBTYPHOM MHDE,
TOTOBHOCTb M CIIOCOOHOCTH BECTH JUAJIOT C APYTHMMH JIIOJIbMH, TOCTUTATh B
HEM B3aWMOIIOHMMAaHUS, HAXOIUTh OOIIME IEeTH W COTPYIHHYATh Ui UX
JOCTH)KEHUS, CIHOCOOHOCTh MPOTHUBOCTOATH HJICOJIOTHH HKCTPEMH3MA,
HalMOHAIM3Ma,  KCEHO(POOWH,  TUCKPUMHUHAIMK 1O  COLHUAIBHBIM,
pPEUTHO3HBIM,  PACOBBIM, HAIIMOHAJIBHBIM  TpPHU3HAaKaM ¥ JAPYTHM
HETaTHBHBIM COIMAIBHBIM SIBIICHUSM;

(B pen. IIpukaza Munobpuayku Poccun ot 29.06.2017 N 613)

JI6

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHKAMH, ICTHMH MIIAJIIIETO
BO3pacTa, B3POCIBIMH B 00pa30BAaTENbHOW, OOIIECTBEHHO TIOJE3HOM,
y4eOHO-HCCIIeIOBATEIBCKOM, MPOSKTHON M IPYTUX BUJAX JICATEIFHOCTH;

JI7

8) HpaBCTBEHHOE CO3HAHHWE W TIOBEJACHHUE HAa OCHOBE YCBOCHUS
00I11eYeIOBEYECKUX IEHHOCTEN;

JI8

9) TOTOBHOCTP W CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE
camMo00pa30BaHMIO, HA MIPOTSHKEHUH BCEH KU3HH, CO3HATEILHOE OTHOIIICHHUE
K  HENpephlIBHOMY  00Opa30BaHUIO KaK  yCIIOBHIO YCTICTITHOM

npohecCHOHANBLHOM U 0OIIIECTBEHHOH JAEITeTbHOCTH

JI9




JI10

10) scTeTnyeckoe OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETHKY ObITa,
Hay4yHOTO M  TEXHHYECKOI'O TBOPYECTBA, CIOPTa, OOIIECTBEHHBIX
OTHOIIICHU;

J11

11) mpunsATHE W peanu3aluuio HEHHOCTEH 310pOBOr0 M 0€30MacHOro
obpasza Ku3HH, TMOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIIICHCTBOBAHUH,
3aHATUAX CHOpTI/IBHO-O3I[Op0BHTGJIBHOﬁ ACATCIIbHOCTBIO, HCIIPUATHC
BPE/IHBIX MPUBBIYEK: KYPEHHUSI, YIIOTPEOICHHUSI aJIKOT0JIsl, HAPKOTHUKOB;

J12

12) OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K
(Gu3HYecKOMy U IICHXOJOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK U
JPYTUX JI0IeH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb;

J13

13) oco3HaHHBI BBIOOp Oymymieit mpodeccun W BO3MOKHOCTEH
pcan3anuu COGCTBGHHBIX KNU3HCHHBIX IIJIaHOB, OTHOIICHUC K
poeCCUOHATLHON NEATETHPHOCTH KaK BO3MOXXHOCTH y4acTHsl B PEIICHUU
JINYHBIX, 0OIIIECTBEHHBIX, rOCyAapCTBEHHBIX, 00IIIeHAI[MOHATBHBIX
npo0Jem;

JI14

14) copMHUPOBAaHHOCTh HKOJOTHYECKOTO MBIIUICHUS, MOHUMAHHS
BIIMSIHUS COLMAJIBHO-9)KOHOMHMUYECKUX MPOLIECCOB HA COCTOSHUE NMPUPOIHON
U COLMAIBHOM Cpefbl; NPHOOpETeHHE OmbITa HKOJOTO-HAIpaBICHHON
JeSITEIbHOCTH;

JII5

15) oTBeTCTBEHHOE OTHOLIEHHWE K CO3/IaHUI0 CEMbUH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUSA IEHHOCTEN CEMEITHOMN KU3HMU.

MeranpeaMeTHbIe  PE3yJNbTaThl  OCBOCHHS Y4YEOHOro TmpeaMeTa «XHUMHS»
OTPAXKAIOT:

[Tnanupyemble pe3ynbTaTbl OCBOCHUS YciaoBHBIE
y4eOHOro npemMera 0003HaYECHMSI

Ml

1) yMeHHE CaMOCTOSITEIBHO OIPEACNIATh LEIH JCITEIbHOCTH |
COCTaBJISITh IUTAHBl  JEATEIBHOCTH; CaMOCTOSTENIbHO  OCYILIECTBISATD,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATH JEATEIBHOCTH; HCIIOIh30BaTh BCE
BO3MOYKHBIE PECYPCHI JIJIsl TOCTHKEHUS TOCTABJICHHBIX LIeJIeH U peanu3aluu
MJIAHOB JICATEILHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTeTMH B Pa3IMYHBIX
CUTYaIUSX;

M2

2) yMEHHE IPOAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MpoIlecce
COBMECTHOU ACATCIIBHOCTH, YYUTBIBATH TO3WIHUU JAPYTUX YYaCTHHUKOB
JeATeTLHOCTH, 3P HEKTHBHO pa3penmaTh KOH(IUKTHI,

M3

3) BnajieHHe HaBBIKAMU MMO3HABATEIHHOU, yUeOHO-UCCIIeIOBATEIHCKON
U TPOCKTHOW  NEATEbHOCTH, HaBBIKAMH  paspenieHuss  mpoliem;
CIIOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSITETLHOMY TIOMCKY METOJIOB
pelIeHUsT TPaKTUYECKUX 3aJad, MPUMEHEHUIO pa3IMYHbIX METOJIOB
MMO3HAHUS;

M4

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIHLHON MH(OPMAIIHOHHO-
[I03HABaTEIbHOU ACATCIBbHOCTH, BJIaACHUC HaBbIKaMH MOJIYyYCHHA
HeoOXoauMor WHGOpPMAIIMM W3 CJIOBapeld pasHBIX THUIIOB, YMEHHUE
OPUCHTHUPOBATLCA B PA3JIMYHBIX HMCTOYHHUKAX I/IH(bOpMaI_[I/II/I, KPUTHYCCKU

6




OLICHUBaTh M MHTEPIPETUPOBATh HMH(OPMAIMIO, TOJY4aeMYIO U3
Pa3INYHBIX HCTOYHHKOB;
(B pen. IIpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

9) BnajieHue HaBBIKAMU TO3HABATENIbHOW pe(IeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JAECHCTBUI M MBICIMTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUM, TpaHUI] CBOErO 3HAHMSI U HE3HAHMS, HOBBIX IO3HABATEJIbHBIX
3a7iad ¥ CPEJICTB UX JTOCTHUIKEHUS

5) yMeHHE UCHOJb30BATh  CPEICTBA  HMHPOPMALMOHHBIX U M>
KOMMYHUKAITMOHHBIX TexHoJorui (nayee - UKT) B pereHnn KOTHUTUBHBIX,
KOMMYHHKAaTHBHBIX M  OpraHM3allMOHHBIX 337a4 ¢  COONIoIeHUuEeM
TpeOOBaHUI  JPrOHOMHKH,  TEXHHKM  O€30MacHOCTH,  TUTHEHBI,
pecypcocOepexenus,  NPaBOBBIX W 3TUYECKUX  HOPM,  HOPM
nH(OpMaImoHHOM 0€30MMacHOCTH;

M6

6) yMeHHe OmNpeAensATh Ha3HaYeHHEe U (QYHKIUH PA3IUYHBIX
COLIMAJIbHBIX UHCTUTYTOB;

M7

7) yMeHHE CaMOCTOSTEIbHO OLIEHMBATh W MPUHUMATH PELICHHMS,
OTIpEeeNAIONINe CTPAaTeTUi0 TMOBEACHUS, C YYETOM TpPaXKIAHCKUX U
HPaBCTBEHHBIX [IEHHOCTEH;

M8

8) BianeHuEe A3BIKOBHIMH CPEICTBAMH - yYMEHHE SICHO, JIOTUYHO H
TOYHO HM3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOIb30BaTh aJIeKBATHBIC S3BIKOBBIC
CPEJICTBA;

M9

IIpenmeTHbIe pe3yJibTaTbl OCBOCHUS YU€OHOTO MpeAMeTa «XUMHSD) OTPAKAIOT:

IIpenmeTHble pe3yJIbTaThI

YciaoBHEBIE
0003HAYEHU A

1) chopmMupoBaHHOCTH MPEICTABICHUNH O MECTE XMMHU B COBPEMEHHOM
HAy4YHOH KapTHHE MUpA; MOHUMaHUE POJIM XUMUU B (POPMUPOBAHUH KPYTro3opa
u (GYHKIMOHATBHOM T'PaMOTHOCTH YEJOBEeKa /Jis pPELIECHUS MPaKTHUYECKUX
3a/1a4;

2) BiaieHHe OCHOBOMOJIAraloMMU XUMHUUECKUMHU OHITUSIMH, TEOPUSIMH,
3aKOHAaMU M 3aKOHOMEPHOCTSIMU;, YBEPEHHOE II0JIb30BAaHUE XHUMHUUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOIA;

3) BJIaACHUC OCHOBHBIMH METOJaMU Hay4YHOr'o IIO3HAHUs,
HCIIOJIB3YEMBIMH B XUMHHU! Ha6J'II-OI[eHI/Ie, OIMHUCAHUE, UBMCPEHUC, DKCIICPUMCHT,
YMCHUC 06pa6aTbIBaTb, 0OBSICHATH PE3YyIbTAaThl TPOBCACHHBIX OIBITOB U ACJIATH
BbIBOAbI, T'OTOBHOCTHh H CIIOCOOHOCTH MNPUMCHATE MCETOJbI ITIO3HAHUA IIpU
PCHICHUHU IMMPAKTHUYCCKUX 3a10a,

4) chopMHUPOBAHHOCTh YMEHHUS [1aBaTh KOJIMYECTBEHHbIE OLEHKU U
MPOBOJIUTH PAcUEThl 10 XUMHUECKUM (POpPMYJiaM U YpaBHEHHSIM;

5) BrnajeHWe MpaBWJIaMU TEXHUKU O€30MacHOCTH MPU HCIOIb30BAHUU
XUMHUYECKUX BELIECTB;

I11

I12

I13

114

I15

I16

117




6) chopmMEpOBaHHOCTE COOCTBEHHOW TMO3UIMK 10 OTHOIICHHIO K
XUMAYECKON HH(DOpMAIUK, TOTy9aeMoi U3 pa3HbIX HCTOYHUKOB;

7) ansg oOydyaromMXCsl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
OBJIaJICHNE OCHOBHBIMH JIOCTYITHBIMH METO/IaMH HAYYHOTO TIO3HAHHMS;
(. 7 BBeneH Ilpukazom MunoGpuayku Poccun ot 31.12.2015 N 1578)

1) chopMHUpPOBAaHHOCTH CHCTEMBI 3HaHMK 00 OOIMMX XHUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

Iy 1

2) chopMHUPOBAHHOCTh YMEHUI UCCIIEOBATh CBOMCTBA HEOPTAHUYECKUX H
OpPraHUYECKUX BEIIECTB, OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
peaKuuii, MPOrHO3UPOBATH BO3MOKHOCTh UX OCYILIECTBIEHUS;

Iy 2

3) BiIajgcHWE YMEHUSMH BBIIBUraTb TMIIOTE3bl HAa OCHOBE 3HAHUM O
COCTaBE, CTPOEHUH BEILECTBA U OCHOBHBIX XUMUYECKHUX 3aKOHAX, IIPOBEPATH UX
HKCHEPUMEHTAIBHO, (POPMYITUPYS LIE€Tb UCCIICIOBAHUS;

Iy 3

4) BnajeHUe METOaMU CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M MIPOBEACHUS
XUMHUYECKUX IKCIIEPUMEHTOB C COOJFOZICHUEM TpaBUj Oe30macHOM paboThI ¢
BEIIECTBAMH M Ja0OpaTOpPHBIM 000pyAOBaHHEM; C(HOPMUPOBAHHOCTh YMEHHN
OIMCAHUS, AHAJM3a U OLICHKU JI0CTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

I1Y 4

5) chopMHpPOBAHHOCT, YMEHHM MPOTHO3UPOBATh, AHAIU3UPOBATH U
OILICHUBATH C TIO3UIIMH YKOJIOTHYECKON 0€30MacCHOCTH MOCIEACTBHS OBITOBOH H
MIPOM3BOJICTBEHHON JIEATEIHPHOCTH YEJOBEKa, CBSI3aHHOW C mMepepadOoTKOM
BEILIECTB.

Iy 5




JInuyHOCTHBIE pe3yJbTaThl BOCHHMTAHHUS NMPH OCBOCHUA y4eOHOTO MpeaMeTa
XuMus OTpaxKaroT:

Kox JM4HOCTHBIX

JInuyHOCTHBIE pe3yJIbTaThI pe3yJIbTaTOB

peasu3alnuy NporpaMMbl BOCIIUTAHUS peau3anum

NPOrpamMMmsbl

BOCIIUTAHUS
Oco3zHaronuii ceds rpak JaHMHOM U 3aIIUTHUKOM BEJIHMKON CTPaHbI JIP 1
JleMOHCTpUpYIOIIHIT MPUBEP)KEHHOCTh K POJIHON KYJIBTYpPE, HCTOPUUYECKOM JIP 5

MaMsATH Ha OCHOBE TOOBM K PomuHe, poaHOMYy Hapoay, Mallioil pOAWHE,
MPUHATAIO TPAJUMLHAOHHBIX LIEHHOCTEH MHOIOHAIIMOHAJIBHOIO Hapoja
Poccun

CoOnromaronii. ¥ MpoOINAraHAUpyONMMK  TpaBWwia  3I0pOBOTO U JP9
O0e3zomacHOorOo o0Opa3za KU3HHM, CIIOPTAa; MNPEAYNPEKIAOMUNA  JTHO0
MPEOIOJICBAIOIINKA 3aBUCHMOCTH OT aJIKOroJisi, Tabaka, TMCUXOAKTUBHBIX
BEUIECTB, a3apTHbIX HUrp U T.A. CoXpaHSIOMMA MCHUXOJIOTUYECKYIO
YCTOMUYMBOCTh B CUTYaTHUBHO CJIOKHBIX MM CTPEMHUTEIHHO MEHSIOLIUXCS

CUTYaIHsX

3aboTsmuiics O 3alUTe OKPYXKAIOMIEH Cpeabl, COOCTBEHHOW W UYXKOH JIP 10
0€30IacHOCTH, B TOM YHCJIe IU(PPOBOIH

[Tpuobperenue 0OyvaroUMMCs HaBbIKa OLICHKH WH(pOpMAIUK B IIU(PPOBOI JIP 14

cpeze, ee JOCTOBEPHOCTh, CHOCOOHOCTH CTPOUTH JIOTHYECKUE
YMO3aKJIIOYEHHUs] HA OCHOBAaHUH MOCTYMaoNIe nHPOpMAIUY U TAaHHBIX.

[Tpuobperenue 00y4arOUMMHCS COUUAIBHO 3HAYMMbIX 3HAHHUH O MpaBHiIax JIP 16
BEJICHUS HKOJIOTHUECKOro 00pa3a *KHU3HU 0 HOPMax U TPAAULUAX TPYLOBOH
NesTeNbHOCTH YEJIOBEKA O HOpMaxX U TPaJULMAX IOBEJCHUS YEJI0BEKa B
MHOTOHAIIMOHAJIbHOM, MHOTOKYJIETYPHOM OOILIECTBE.

LIeHHOCTHOE OTHOIIEHUE 00YYaOLINXCS K CBOEMY 3/I0POBBIO U 3/I0POBBIO JIP 20
okpyxatomux, 302K 1 310p0oBOii OKpYKaroIen cpeae u T.1.

[TproOpeTeHne HaBBLIKOB OOLICHNS U CAMOYIPABJICHHUS. JIP 22
[Tonyyenne 0Oy4aronUMUCs BO3MOKHOCTH CaMOPACKPBITUS U JIP 23
camopeaJIn3alysi JUIHOCTH.

OcymecTBiaTh MOUCK, aHalM3 W HHTEpHpeTanuio uHbOpMaluy, JIP 25
HE00XOAMMOM 151 BBITOJHEHHS 337124 TPO(PECCHOHATBHOMN e TETbHOCTH.

AKTHUBHO TPUMEHSIIOIINN MOJYyYEHHbBIE 3HAaHUS Ha MPAKTUKE JIP 30
Hcnonws3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHUU B PO ECCHOHATHHON JIP 34
JESTEIbHOCTH

ConeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIICH Cpebl, pecypcocOepekeHHIO, JIP 36

3¢ (HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CHUTYALIHSX.




COAEPXKXAHHUE YYEBHOI'O IPEMETA «XUMMUA»

BBenenue

Haydnbie MeTOIbI TO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN. POib SKCIIEpHMEHTa U TEOPUU B
XuMUU. MoJlemupoBaHHe XMUMHUYECKUX IPOILECCOB. 3HAUCHUE XUMHUHM IMPH OCBOCHUU MPOQECcCHid
CIIO u cnemmanbrocteit CIIO texaudeckoro npodums mpodecCHoHaTLHOr0 00pa3oBaHusl.

OO01mast 1 HeOpraHUYECKask XUMHUS
1.1. OcHoeHnbie noHamus u 3aK0HbL XUMUU

OcHoBHble mnoOHATHA XxuMuH. BemecrBo. Atom. Mounekyna. XUMHUYECKUH 3JIEMEHT.
Amnotponus. IIpocTsie u cioxHble BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BELIECTB.
Xumuueckue 3Haku U (opmyisl. OTHOCHTEIbHBIE aTOMHAsE U MOJIEKYJIsipHas Macchl. KomuuecTBo
BELIECTBA.

OcHoBHbIE 3aKOHbI XMMHUHM. CTexuoMmeTpusi. 3aKOH COXpAaHEHHsS MacChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJipo U CIEICTBUS U3 HETO.

PacuerHble 3a1ayM Ha HaAXOXXJIEHUE OTHOCHUTEIBHOM MOJIEKYJSIPHOM MAacChbl, OIIPEACIICHHUE
MacCOBOH J0JIM XMMUYECKUX IEMEHTOB B CJI0)KHOM BEIIECTBE.

Jemoncmpayuu

Monenn aToOMOB XUMHUYECKUX JIEMEHTOB.

Mogenu MoKy MPOCTHIX U CIIOKHBIX BelecTB (1mapoctepkHeBble U CTroapra— bpurineta).

Komrekuust MpoCThIX U CIIOKHBIX BEHIECTB.

HexkoTopsle BenjecTBa KOJIM4ecTBOM 1 MOJIb.

Monens MOJISIPHOTO 00BheMa ra3oB.

Annorponust pochopa, KUCIOpoa, OJI0BA.

Ilpogpunvnvie u npogeccuonanvno 3HauuMble 3INEMEHMBL COOEPHCAHUA. ATIIOTPON-HbIE
MoaudUKaMKu yriaepoja (anMas, rpaduT), Kucioponaa (KUCIOpoJ, 030H), ojoBa (cepoe u Oernoe
0110B0). [ToHsATHE 0 XUMHUECKON TEXHOJIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.

1.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos /. U. Menoeneesa
U cmpoeHue amoma

IMepnonnuecknii 3akon .. MenneneeBa. Otkpritue /[.JMI.Menneneessim Ileproguue-ckoro
3akoHa. [lepuoanyeckuii 3akoH B popmynuposke J.M.Menneneesa.

[lepuonnyeckas TabnMIa XUMHUYECKHUX JJIEMEHTOB — Trpaduueckoe OTOOpakeHUE Iepuo-
JTUYecKOoro 3akoHa. CTpyKTypa NMEepPUOIUYECKON TaOIHUIbl: IEPHObI (MaJIble W OOJIBIINE), TPYIIIHI
(rmaBHas U MOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /I.H. Menoeneeea. AToM — CloXHasi 4acTHUIIA.
SAnpo (MPOTOHBI W HEUTPOHBI) M 3JEKTPOHHAs oOonouka. M3orombl. CTpoeHHE 3IIEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB MaJbIX MeprofoB. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000J0YEK
aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOJOB (EPEeXOAHBIX 1eMeHTOB). [loHsTHE 00 OpOUTANIX. S-, p- U
d-opOuTasnu. DieKTPOHHBIE KOHPHUTYPAIIUH ATOMOB XU-MUYECKUX JIIEMEHTOB.

Copemennas popmymupoBka [lepuoandeckoro 3akoHa. 3HaueHnue Ilepumomnueckoro 3aKoHa H
[lepuoauueckoit cucrembl XUMHUYECKHX djeMeHTOB JI.M.MenneneeBa 1iisi pa3-BUTHS HAyKd H
MOHUMAaHUS XUMHYECKON KapTHHBI MUPA.

Jemoncmpayuu

Paznmuuanbie hopmel [lepuonnueckoii cucteMbl XuMu4eckux 3seMenToB [1. M. Menneneesa.

JlnuHamMu4eckue TabNuLbl 1711 MoJenupoBanus [leproandeckoit cucTemsl.

DnexTpu3anus Tejl U UX B3aUMOJEHCTBHE.

Jlabopamopuuiii onbim

MonenupoBanue nocrpoerus [leproandeckoit TabMUIbl XUMUYECKUX 31eMEHTOB. IIpoghunvhoie
u npogheccuonanvHo 3HaUUMBbLE IIEMEHmbL cooeprcanud. Panno
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aKTUBHOCTb. lICrosb30BaHUE paJMOaKTHBHBIX H30TOIOB B TEXHMYECKUX LEIAX. PeHTreHoBckoe
U3JIy4CHHME U €ro MHCIOJb30BaHWE B TEXHMKE U MeauuuHe. MonaenupoBaHHE Kak METOL
IIPOTHO3UPOBAHUS CUTyallU! HA IIPOU3BOCTBE.

1.3. Cmpoenue sewgecmsa

HNonnas xumuyeckasi cBsizb. Katnonsl, ux obpazoBaHue U3 aTOMOB B pe3yibTaTe IMpoliecca
OKHUCJICHHS. AHUOHBI, X 00pa30BaHME U3 aTOMOB B pe3yJibTaTe Mpoliecca BOcCTaHOBNIeHUS . MonHas
CBA3b Kak CBSI3b MEXJY KaTHOHAMU M aHMOHAMM 33 CYET AJIEKTPOCTATHYECKOTO NPUTSKEHUS.
Knaccudukanuss WOHOB: MO COCTaBy, 3HAKy 3apsia, HATUYHUIO THIpPATHON 00o0souku. MoHHBIE
KpUcTauinueckue pemerk. CBONCTBA BEIIECTB C HIOHHBIM TUIIOM KPUCTAILLTMYECKON PEIIEeTKH.

KoBajneHTHasi XuMu4eckasi cBsi3b. MexaHu3M o0pa30BaHUsl KOBAJCHTHOW CBsI3M (OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIN ). DIEKTPOOTPHUIIATENHHOCTh. KOoBaJICHTHBIE TIOJISIpHAS

W HemodsipHas  CBs3M. KpaTHOCTh  KOBaJ€HTHOM  CBA3W. MOJEKYIsIpHbBIE HW  aTOMHBIE
KpucTauinueckue peuietkd. CBOMCTBA BEMIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTANIMUECKUMU
pelIeTKaMH.

Merajuinyeckas cBsi3b. MeTauimueckas KpUCTAUIMUECKas peIIeTKAa U METAJUIMYeCKast
XUMHYECKasl CBsI3b. DU3NYECKHE CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHUS BellleCTB M BOJOPOAHAsS CBA3b. 1Bepaoe, )KUIKOE U ra3000pa3Hoe

coctosinus BemiecTB. [lepexos BemiecTBa U3 0OJJHOTO arperaTHOTO COCTOSIHUS B APYTOE.

Bonopoanas cBs3b.

Yucrele BemecTtBa U cMecHu. [loHsaTue o cmecu BemecTB. | OMOreHHbBIE U TE€TEPOT€HHBIE CMECH.
CocraB cMmeceii: 00beMHast 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH, MacCOBast I0JIsl IPUMECEH.

JucnepcHblie cuctembl. [lonstue o nucnepcHoit cucreme. JlucnepcHas daza u qucriepcuoHHAs
cpena. Knaccuduxarms nucnepcusix cucreM. [IoHATHE O KOTOUIHBIX CUCTEMAX.

Hemoncmpayuu

Mopenb KpUCTAIIINYECKOM PELIETKH XJI0pUIa HATPHUSL.

OO0pa31pl MUHEPAJIOB ¢ MOHHOW KPUCTANTHNYECKOM PEeIIeTKON: KalbliuTa, ranuTa. Moaenu

KPUCTATUNYECKHUX PEIIETOK «CyXOoro Jbaay (Wi iona), anmasa, rpaguta (Win
KBapia).

[TpuGopsl Ha KUIKUX KPUCTAIUIAX.

OO0pa3iibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: SMYJIBCHH, CYCIIEH3UH, adp030JIei, reieit

U 30IIEH.

Koarymnsuus.

Cunepesuc.

OS¢ dext Tungans.

Jlabopamopnvie onvimol

[IpuroTtoBnenue cycrneH3nu kapooHaTa KaJlbliys B BOJE.

[Tonyyenue sMyIbCHH MOTOPHOTO Macia.

O3HakOMJIEHHE €O CBOMCTBaAaMHM JUCHEPCHBIX cucTteM. Ilpogunvuvie u npogeccuonanvno
3HauuMble Inemenmsl cooeprrcanus. 110IpHOCTD CBA3M U MOJISPHOCTH MOJIEKYIBl. KoHeHcarus.
Texydects. Bosronka. Kpucramnuzanus. Cyomumanus u aecyonumaus. AHoMamuu (GU3HIECKUX
cBOMCTB BOJbl. JKuakue Kpuctamuibl. MuHepansl W TOpHBIE HOPOABI KaK IPUPOIHBIE CMECH.
DMyJIbCUU U CyCcTieH3UH. 3071 (B TOM duciie a’dpo3oiu) u reiu. Koarymsus. Cuaepesuc.

1.4. Booa. Pacmeopul. Dnexmponumuyieckas Ouccoyuayus

Bona. PacrBopbl. PacrBopenme. Bona xak pactBopurens. PacTBOPUMOCTBH — BEILECTB.
HaCBIH_IeHHI:IG, HCHACBINICHHBIC, NCPCCHIIICHHBIC PACTBOPHI. 3aBHCUMOCTh PACTBOPUMOCTH TI'a30B,
XKHUJIKOCTEH U TBEP/BIX BEILECTB OT Pa3IMYHBIX (DaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA.

DJVIEKTPOJIMTHYECKA JMCCOUHUANMUA. OJIEKTPOJIUTBl M HEDJIEKTPOUTHL. JIEKTPOJIMTHYECKAs
qucconuanusa. MeXaHW3Mbl DJIEKTPOJUTUYECKOW JOUCCOLMALMU JUIA BEIIECTB C PA3IMYHBIMU
TUIIAMU  XUMHUYECKOM CBsI3U. ['MapaTupoBaHHblE M HErWApaTUpOBaHHblE HOHBL. (CTEneHb
BHGKTpOHHTquCKOﬁ Jucconuanuu. CunpHbele U cia0ble OJICKTPOJIUTHI. OCHOBHBIE TTOJIOKEHUS
TCOpHUU BHGKTpOHHTquCKOﬁ AUCCoraluu. KI/ICJIOTBI, OCHOBAHUSA U COJIK KAK 3JICKTPOJIUTHI.
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Jemoncmpayuu

PacTBOpHMMOCTE BEIECTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHSI BOIBI.

PacTBOpeHnue B Boge cepHOM KUCIOTHI U COJIEH aMMOHMSL.

OO6pa3ibl KPUCTALTOTHIPATOB.

N3roroBneHue runcoBor MoOBsA3KH.

HcnpiTanre pacTBOPOB AJIEKTPOIIUTOB M HEIJIEKTPOIUTOB Ha MPEAMET JUCCOLUAIIUH.

3aBUCHMOCTD CTETICHH AJIEKTPOJIUTUICCKON TUCCOLUAIIUU YKCYCHOM KHCIIOTHI OT pa30aBlieHuUs

pacTtBopa.

JIBU>KeHME OKpAalllEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

[IpuroToBneHue keCTKON BOJIBI U YCTPAHEHUE €€ )KECTKOCTH.

HNoHuThL.

OO0pa3supl MUHEPATHHBIX BOJ] PA3TUYHOTO HA3HAYCHHSI.

Ilpakmuueckoe 3anamue

IIpurorosneHue pacTBOpa 3alaHHON KOHLICHTPALUU.

Ilpogpunvnvie u npogeccuonanvno 3nauumvie nemeHmul cooepricanusn. PacTBOpeHHE Kak
buzuKo-xuMudeckuii mporecc. TerutoBbie 3¢ (dEKTh Npu pacTBopeHUH. Kpucramioruaparsl.
Pemenue 3aau Ha MaccoBYIO JOJI0 paCTBOPEHHOTrO BemlecTBa. [IpruMeHeHne Bo/ibl B TEXHUYECKUX
nesnsix. JKecTkocTh BOJBI U CIIOCOOBI ee ycTpaHeHus. MuHepaabHble BOJBI.

1.5. Knaccughuxayus neopeanuueckux coeOuHeHul U ux ceoucmaa

Kucaorsl u ux cpoiicrBa. KucinoTsl kak 3J€KTPOIUTHI, WX KJIacCU(UKALUA MO PA3IUYHBIM
npu3HaKaM. XHUMHUYECKHME CBOMCTBA KHCJIOT B CBETE TEOPUHU DJIEKTPOJIMTHYECKOW IUCCOLMALINHU.
Oco0CHHOCTH B3aMMOJICHCTBHSI KOHIIEHTPUPOBAHHOM CEPHOM W a30THOM KHCIIOT C METajulaMH.
OcHOBHBIE CTIOCOOBI MOJTYYEHHS KUCIOTHI.

OcHoBanus u ux cBoiictBa. OCHOBaHUA KaK JIEKTPOJIUTHI, UX KiIacCU(UKALMS MO Pa3IUYHBIM
npu3HaKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPUU DJICKTPOJIUTHYECKONU AUCCOIMALIH.
Paznoxxenne HepaCTBOPUMBIX B BOJIC OCHOBaHUM. OCHOBHBIE CTIOCOOBI MOTYyYEHUS OCHOBAHUH.

Comnm m ux cpoiictBa. Conu kak »3yekTponauThl. Conu cpelHue, KHUCIblE U OCHOBHBIE.
XWUMHYECKHUE CBOMCTBA COJICM B CBETE€ TEOPUM IJICKTPOIUTHYECKON muccormainuu. CrocoObl
IIOJIy4EHUS COJICH.

IM'maponus coneil.

Oxcuapl U ux cpoiicrBa. ConeoOpasyrone u HecosneoOpasyronme okcuabl. OCHOBHBIE,
am(boTepHble M KHCIOTHBIE OKCHIbL. 3aBUCHMOCTh XapakTepa OKCHIa OT CTEINEeHH OKHCIIECHUS
oOpa3yromiero ero Metauia. XMMHYECKHUE CBOMCTBA OKCUIOB. [loiydeHrne oKCHIoB.

Hemoncmpayuu

B3auMozeincTBre a30THOM U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOT ¢ METaUIAMH.

I'openue pocdopa u pacTBOpeHHE NPOAYKTa TOPEHHUS B BOJIE.

[Tomyuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCH/IA.

HeobOpatumplii ruaponn3 kapouaa KaabIusl.

OOpaTuMBIii THIPOIN3 CONICH Pa3IUYHOTO THIIA.

Jlabopamopnusie onvimot

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPaMHU.
BzauMopelicTBue METAIIOB ¢ KUCIOTAMH.
BzauMoelicTBHe KUCIOT ¢ OKCHUIAMH METAJLIOB.
Bs3anMomelicTBUE KUCIIOT C OCHOBAaHUSIMU.
Bs3anMoaelicTBUE KHUCIIOT C COJIIMM.

HcnbiTanue pacTBOPOB LIENOYEH UHAUKATOPAMHU.
BzaumojeiicTBue 11en0ueii ¢ COISIMU.
Paznoxxenre HEpacTBOPUMBIX OCHOBAHUM.
BsauMoaeiicTBUE COJIEd ¢ METAJIaMU.
B3anmoneicTeue colieil Apyr ¢ Ipyrom.
I'maponus cosel pa3Iu4yHOro THIIA.
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Ilpogpunvnuvie u npogeccuonanvno 3nauumvie Inemenmsl cooeprcanusn. IlpaBuiia
pazbaBiieHHs] CEpHOM KHUCIOTHL. M CIOIh30BaHME CEPHOW KHUCIOTHI B TPOMBINIIEHHOCTH. Enkue
IEJIOYH, UX UCIOJIb30BAHUE B IPOMBIIIUICHHOCTHU. ['alieHas u HerauieHasi U3BeCTb, X MPUMEHEHUE
B CTpOUTENbCTBE. [ UIic u anedactp, TUIICOBaHMUE.

[Tonsitue o pH pactBopa. KucnoTtHas, menoynas, HeMTpajibHas cpesia pacTBOPOB.

1.6. Xumuuecxkue peaxyuu

Knaccupukanusa XuMHYeCKHX peakuuil. Peakiuu coeauHEHUs, Pa3JIOKEHHS, 3aMEIICHUS,
obmena. Karamutuyeckue peaknuu. OOparumble W HeoOpaTUMbIE peakiuu. ['OoMOoreHHble H
TeTEPOreHHBIC PEAKIUU. DK30TEPMUUYECKHE W OIHIOTCPMUUYECKHE pEakiuu. TermoBol s dexT
XUMHYECKHUX peakiuid. TepMOXUMHYECKUE YPAaBHEHUS.

OKHCINTENbHO-BOCCTAHOBUTE/IbHbIEe peakuuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEND M OKUCIIEHHE. MeTOo 3IeKTpOHHOTO OanaHca AJis CO-CTaBIICHUS
YpPaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIHIA.

CxopocTh XUMHYECKHX peakuuid. [ToHsATHE 0O CKOPOCTH XMMHUYECKUX pPEAKIUiA. 3aBUCUMOCTh
CKOPOCTH XMMHYECKHX peakUUid OT paziuyHbIX (PaKTOPOB: MPUPOJIbI PEArUPYIOLINX BEIIECTB, MX
KOHIEHTPAIlUH, TEMIIEPATYypPbl, IOBEPXHOCTH COMPUKOCHOBEHUS U HCIIOIb30-BaHUS KaTaIU3aTOPOB.

OOpatuMocTh XMMHYeCKUX peakuuii. OOpatuMble 1 HEOOpaTHUMbIE PEAaKLUU. XUMHUECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEILEHUSI.

Jemoncmpayuu

[Ipumepsl HEOOpATUMBIX peaKLMii, HAYIIMX C 00pa30BaHUEM OCaJlKa, ra3a WK BOJBI.

3aBUCHUMOCTH CKOPOCTH PEAKIIMHU OT MPUPO/JIbI pearupyromux BemecTs. Bzaumoaeiicteue

PacTBOPOB CEPHOI KHCIOTHI C paCTBOPaMU THOCYJIb(aTa HATpUs PA3IUIYHOUKOHIIEHTPALIUU U

TEeMIIepaTypBhl.

Monenps KUISIero Ciaosl.

3aBHUCHUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIMH OT MPUCYTCTBUSA KaTajgu3zaTopa Ha IMpUMeEpe
pa3nokeHus NepPOKCHIa BOJOPO/Ia C MOMOIIBIO TMOKCHIA MapTraHlia U KaTajlasbl.

Mogens snekTponausepa.

Mopenb 37eKTpOJIU3HON BaHHBI JJIsl TTOJTYUECHUS AIFOMUHUSL.

Monenb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopnwie onvimol

Peakius 3amenienunss Meau >Kee30M B pacTBOPE MEAHOTO KYIOpoca.

Peakuuu, uaymnue ¢ oOpazoBaHUEM OCA/IKa, ra3a UIH BOJIBL.

3aBUCHUMOCTH CKOPOCTH B3aUMOJICHCTBUS COJISTHOM KHCIOTHI C META/NIAaMHU OT UX MPUPOIBI.

3aBUCUMOCTH CKOPOCTH B3aMMOJECHCTBUS IMHKA C COJISTHOM KUCIOTOM OT €€ KOHIEHTPALIUH.

3aBUCUMOCTh CKOpOCTH B3aumojeiictBust okcuma menu (II) ¢ cepHod KuCIOTOH OT TeM-
nepaTypsl.

Ilpogpunvuvie u npogheccuonanvno 3navumovie 3rnemenmuvt cooepiycanus. llonstue o0
AIIEKTPOJIN3E. DJIEKTPOJIM3 PaCIUIaBOB. DJIEKTPOJIM3 PACTBOPOB. DJIEKTPOIMTHUECKOE IOJIyYEHUE
amoMuHus. IIpakThueckoe npuMEHEHUE »JieKTposmsa. [anpBaHoIUIacTHKA. [anbBaHOCTETWHS.
PadurMpoBaHmE IBETHBIX METAIIJIOB.

Kartanuz. ['omoreHHble W rereporeHHble KaTtaiauszaTopbl. [IpoMmoropsl. Kartanutuyeckue sibl.
NHrubuTOopHI.

IIpon3BoCcTBO aMMHaKa: ChIpbe, anmnaparypa, Hay4Hble IpUHLUHUILL. [.7. Memannel u Hememanivl

Metaibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB M KpUCTaUIOB. DU3MYECKHE CBOMCTBA METAJLIOB.
Knaccudukanuss MeTaquioB IO pa3IMYHBIM MpU3HAKAM. XHWMHYECKHE CBOWCTBA METAJIJIOB.
DIJIEKTPOXUMUYECKUI PSAJl HAPSHKEHUH METAIIOB. MeTalioTepMus.

OOume cnocoObl modydyeHuss wmetawioB. llonste o wmeramrypruu. I[lupomerammyprus,
TUAPOMETAJUTYPTHs U 3JeKTpoMeTauyprusi. CIuiaBbl UepHbIE U LIBETHBIE.

Hemeranabl. OcoOEHHOCTH CTpOEHHs aToMOB. Hemeramibl — TpPOCThIE BeIIECTBa.
3aBUCHUMOCTB CBOMCTB raJIOT€HOB OT UX MOJIOKEHUS B IEPUOINUYECKON cucteMe. OKUCIUTENbHbIE
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U BOCCTAaHOBHUTEIIbHbIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PSITY
ANEKTPOOTPHULIATEIIbHOCTH.

Hemoncmpayuu Konnexuus

METaJIJIOB.

B3auMopeiicTBre METaIoB ¢ HEeMeTauIaMu (JkeJie3a, IMHKA U aTFIOMUHUS C CEPO, aTFOMUHHS C
H0JI0M, CYpbMBI C XJIOPOM, TOPEHHE Kelie3a B XJIope).

I'openue meramios.

AIOMHUHOTEPMUS.

Konneknus HemeramioB. ['openne HemetaioB (cepsl, pocdopa, yris). BeitecHeHne meHee
AKTHUBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJICH OoJiee aKTHBHBIMU TaJIOTEHAMM.

Mogens NpOMBIIUIEHHONM YCTAHOBKHM [IJIsl MPOW3BOJCTBA CEPHOM KHUCIOTHL.. MoJenp mnedd aJist
oOxura m3BecTHsAKA. KOJTeKIMu MpONyKIWA CHIIMKATHOW TPOMBIIIEHHOCTH (cTekia, dapdopa,
dasiHCa, IIEMEHTa Pa3IuIHBIX MapOK U JIp.).

Jlabopamopnusie onvimul 3aKanka u

OTITYCK CTaJlu.

O3HaKOMJIEHHE CO CTPYKTYpaMH CEporo U Oesoro uyryHa.

Pacno3naBanume pyq xenesa.

Ilpakmuueckue 3anamusn

[Tonydenue, coOupaHue U pacro3HaBaHUE Ta30B.

Pemenue skcriepuMeHTANBHBIX 33/1a4.

Ilpoghunvuvie u npogheccuonanvro 3nauumple rnemenmal cooeprcanus. Kopposus MeTaaios:

XUMHUYECKas U AJIEKTPOXUMHUUECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3HUH OT yCIOBUM

okpyxaromeit cpenpl. Knaccudukanus Koppo3un METaIOB MO Pa3IUYHbIM IpU3HAKAM.

Crioco0Bl 3alUTHl METAIJIOB OT KOPPO3HH.

IIpou3BOACTBO Yyr'yHa U CTaJIH.

[onmyyenne HemeTanI0B (PPaKIIMOHHON EPErOHKON KUIKOTO BO3yXa U 3JIEKTPOIU30M
PacTBOPOB HJIM PACIIIIABOB 3JIEKTPOIUTOB.

CunukaTtHas IpOMBILUIEHHOCTb. [Ipon3BOICTBO CEpHON KUCIOTHI.

2. Oprannyeckasi XUMus

2.1. OcHogHble NOHAMUSL OP2AHUYECKOU XUMUU U MEOPUsi CMPOEHUS] OP2AHUYECKUX COeOUHEHUL

IIpeamer opranmyeckoil xumuMm. IIpupongHble, HCKYCCTBEHHBIE U CHUHTETUYECKHE
opranuyeckue BemiectBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPTaHUYECKUMHU.

Banentnocts. XuMHUYECKOE CTPOCHHE KaK MOPSJAOK COCAMHEHHS aTOMOB B MOJIEKYJbI IO
BAJICHTHOCTH.

Teopusi cTpoeHusi opraHuveckux coeauHenuii A.M.bytiepoBa. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUYECKOTO CTpoeHwMs. M3oMepus 1 n30Mepbl. XUMUYECKUE GOPMYITBI U MOACITH MOJIEKYIT
B OPraHUYECKON XUMUHU.

Knaccupukanus opranuveckux BemlecTB. Kiaccudukamuss BemIECTB IO  CTPOSHUIO
VIJIEPOAHOIO CKeJeTa M Haluyuio (YHKIMOHANBHBIX Tpymm. ['omomoru u romosorusi. Hauama
HoMenknatypsl [UPAC.

Kinaccupukanusi peakumidik B OpraHuveckoil xumuM. Peakuuu  mOpHUCOEIUHEHUS
(TuApUpOBaHUs, TAIOTEHUPOBAHUS, THIPOTAIIOT€HUPOBAHMSI, THApaTaluu). Peakiuu oTmiernyieHus
(IeruapupoBaHusi, IETHAPOTANIOreHUpPOBaHMs, neruaparauuu). Peakmuum 3amemienHus. Peakuuun
M30MEepHU3alliu.

Jemoncmpayuu

Mopenu MONEKyJI TOMOJIOTOB U N30MEPOB OPTaHUYECKUX COETUHEHUI.

KauecTBeHHOE OOHapyXeHHE Yriepoaa, BOAOPOJa U XJIOpa B MOJIEKYJIaX OPraHUYeCKUX
COEMHEHU M.

Jlabopamopuwiii onvim

N3roroBnenue Moaenei MOJIEKYJ OPraHMYECKUX BEIIECTB.

Ilpoghunvusie u npogheccuonanvho 3Hauumple rnemenmol cooeprcanus. Ilonstue o cyocrpare
U peareHre. Peakuuu OKHUCIEHMS W BOCCTAHOBJIEHHA OpraHudeckux BeniecTB. (CpaBHEHHE
KJaccu(puKaMu COCTMHEHWH W KIacCU(PUKAIMKM PEAKIUA B HEOPraHWYECKOW M OpPraHUYEeCKOM
XUMUU.
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2.2. YVenes000poobl u ux npupooHvle UCOYHUKU

AJIKaHbl. AJKaHbl: TOMOJIOTMYECKUN Psiji, N30MEpUsS U HOMEHKJIaTypa ajIKaHOB. XUMHYECKHE
CBOMCTBa aJKaHOB (ME€TaHa, JTaHa): TOPEHHUE, 3aMELICHHUE, pa3JIoKEHHUE, NETHIPUPOBAHUE.
[IpumeHeHne alKaHOB HA OCHOBE CBOMCTB.

AJIKeHbl. DTHWJIEH, €ro TOJyd4eHHe (IEeTUAPUPOBAHMEM JTaHa, JACTIOIUMEpHU3AINCH
MoJIMATUJICHA). ['OMOIOTHYECKUN P, N30MEPHs, HOMEHKJIaTypa aJlKEeHOB. XMUMHYECKHUE CBOWCTBA
ATUJICHA: TOPEHUE, KauyeCTBEHHBbIE peakuuu (oOeciBeunBaHUE OPOMHOM BOJOBI M pacTBOpa
IepMaHraHara Kajaus), ruapaTanus, nonuMmepusanus. IlpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

JAuennbl u kayuyku. IloHsATHE O AMEHaX Kak YrieBOAOPOAAaX C JIBYMsI JBOMHBIMHU CBS3SIMU.
CormnpspbkeHHBIE JTHEHBI. XUMHYECKHe CBOWcTBa OyramaueHa-1,3 u wu3ompeHa: oOecIiBeUMBaHHUE
OpOMHOI1 BO/IBI M TOJTMMEpH3AIHs B Kayuyyku. HaTypaiabHbII 1 CHHTETHYECKHE Kaydyku. Pe3una.

AJIKMHBI. AnieTieH. XMMHYECKHE CBOMCTBA alleTHJICHA: TOpeHue, o0eclBeunBaHUE OPOMHOM
BOJbI, TNPUCOEAVMHEHUN XJIOPOBOJIOpOoJa M ruaparauus. llpumeHeHue aneTuiaeHa Ha OCHOBE
CBOMCTB. MexKiiaccoBas M30MepUsl C AJIKaJIMEHAMMU.

Apenbl. benszon. Xumuueckue cBoiicTBa O€H30ia: TOpEHHE, pEaKLUUW 3aMElCHHS
(ramorenupoBanue, HUTpoBanue). [I[puMeHeHne 6eH30J1a HA OCHOBE CBOMCTB.

IIpupoaHble HCTOYHHUKH YIJIeBOAOPOAOB. [IpuponHbIil ra3: cocraB, IPUMEHEHUE B Ka4eCTBE
TOILIUBA.

Hedts. Coctar u nepepadborka HedTu. [leperonka nedtu. HedrenpoayKkTo.

Hemoncmpayuu

I'openue MeTaHa, 3TUJIEHA, alleTUIICHA.

OTtHoleHHE MeTaHa, 3TWJIEHA, alleTWIeHa M OeH30ja K pacTBOpaM IepMaHraHaTa Kajaus U
OpoMHOH BOJIE.

[lonyyenune sTuiIEeHA peakiMel AerHIpaTaly 3TaHOoJa, alleTWIeHAa — TUIPOJIM30M KapOuma
KQJIBLIMSL.

Pa3noxeHne kaydyka mpu HarpeBaHUU, UCIIBITAHUE NPOJLYKTOB Pa3I0KEHUS HA HENPEAEIbHOCTD.

Konneknus o6paszioB Heptr u HedTenpoaykToB. Komnexkmust «KamMeHHBIN yroib U MPOIYKIIUS
KOKCOXMMHYECKOTO MPOU3BOJICTBAY.

Jlabopamopnuvie onvimol

O3HakoOMJICHHE ¢ KOJUTeKIInel o0pa3oB HeTH U IPOAYKTOB ee nepepadoTku. O3HaAKOMIIEHHUE C

KOJUIEKIIHEH KayIyKOB U 00pa3iamu u3aenuit u3 pe3ussl. IIpogunvusle u npogheccuonanvno

3Hauumble riemenmol cooepicanus. Ilpasuno B.B.MapkoBuukoBa. Kinaccuduxanus u

Ha3zHaueHue kayuykoB. Knaccudukanus n Ha3HaueHue pe3uH. Bynkanuzanus kaydyka.

[TomyueHue anerusieHa MUPOJIM30M MeTaHa U KapOUAHBIM criocoOoM. Peakiust moaumepusanuu
BUHUIXJI0opUAa. [lonuBuHUIXIOpUA U ero npuMenenue. Tpumepusaiys aleTuieHa B 6EH3011.

[lonarue 00 skcrpakumu. BoccraHoBieHune HUTpOOEH307a B aHWIMH. ['OMONOTHMYECKUH psf
apeHoB. Tomnyon. HurpoBanue Ttosyosa. Tporui.

OcHoBHbIE HaMpaBJICHUs MPOMBIIUIEHHOM MepepadoTKH MPUPOIHOIO rasa.

[TonyTHbIi HeTSIHOM ra3, ero nmepepadoTka.

[Iporiecchl MpOMBINIEHHON TepepaboTK He(TH: KpPeKUHT, pupopMHUHT. OKTAaHOBOE YHCIIO
OCH3MHOB M LIETAHOBOE YHCJIO IU3EIHHOTO TOILINBA.

Kokcoxnmuueckoe Mpon3BOACTBO U €r0 MPOIYKIUSI.

2.3. Kucnopoocoodepacawue opeanuieckue coeOUHeHus

Cnuprsl. [Tomydenne sTaHona OpoKEHUEM TIIIOKO3bI M TUApATAIMEH dTUiieHa. [ uapoKcuiabHas
rpynna kak ¢yHkiuoHanpHas. [loHaTHE 0 peeabHbIX OJJHOATOMHBIX CIUPTaX. XMMHYECKHE
CBOICTBa ATaHOJA: B3aUMOJICUCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX I(PUPOB,
OKHCJICHUE B anbaerul. [I[puMeHeHre 3TaHojia Ha OCHOBE CBOMCTB.

AJ'IKOFOJ'II/ISM, €ro nocCJICACTBUSA JJIsd OpraHru3Ma 4€JIOBEKa U IPCAYIIPEKICHUC.

[muuepuH Kak NpPeACTaBUTENb MHOTOATOMHBIX CcHUpTOB. KauecTBeHHass peakiusi Ha
MHOT0aToOMHbIEe cupThl. [I[puMeHeHue rinunepuHa.
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®enog. Ouznueckre n XMMUYECKHE CBOMCTBA deHoMa. B3auMHOE BIUSIHE aTOMOB B MOJICKYJIE
dbeHoma: B3aMMOJICUCTBUE C THAPOKCHUAOM HATpUsS M a30THOW Kuciotoi. [Ipumenenue ¢enona Ha
OCHOBE CBOWCTB.

Aabaeruabl. [lonstue 00 anpaerugax. AJpAeruiHas Trpynna Kak (QyHKIHOHAIbHAs.
@opManpaerua U €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOUIYHO KHCJIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMI cnupT. llomydyeHne anpaeruaoB OKHUCIEHHEM COOTBETCTBYIOUIUX CIIMPTOB.
[Ipumenenue popmanbaeruaa Ha OCHOBE €r0 CBOMCTB.

KapoOonoBble kucioThbl. [loHsTHE 0 KapOOHOBBIX KHcIOTax. KapOokcwibHas Tpymnma Kak
¢dbyHkoHanbHas. ['oMonoruueckuii psiA MpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyyenne kapOOHOBBIX KHCJIOT OKHCJICHHEM abJCTHIOB. XHMHYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTHI: 00IIMEe CBOMCTBA C MUHEPAIbHBIMU KUCIOTaMH U peakius stepudu-kauuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BhbICIINE JKUPHBIE KMCIIOTHI HA IPUMEPE NAIBMUTHHOBOU U
CTE€apUHOBOM.

Cao:xkubie 3¢upbl 1 xupbl. [lonyuenne cinoxHbIX 3¢pupoB peakiuert tTepudukanuu. Crox-
HbIe 3GUpHI B IpUpoJIe, UX 3HadeHue. [IpuMeHenne cioxHbIX 3(UpOB HA OCHOBE CBOMCTB.

Kups! kak cnoxubie 3¢upsl. Knaccudukanus ;xupoB. XUMUUECKHE CBOMCTBA KUPOB: TH-IIPOJIU3
Y TUPUPOBAHUE KUAKUX )KUPOB. [IpuMeHeHne :KUpOB Ha OCHOBE CBOMCTB. MbLia.

YriieBoabl. YTIeBOIbI, UX KIacCH(PHUKAIUSA: MOHOCAXapu bl (TII0K03a, PPYKTO3a), AUCAXAPHIBI
(caxapo3a) u mojmcaxapuIbl (Kpaxmall U IeJUTI0I03a).

['moko3a — BEIIECTBO ¢ JABOHCTBEHHOM (yHKIMEH — albAeTHI0CIUPT. XUMUYECKHE CBOMCTBA
TJIIOKO3BI: OKHCJIEHUE B TIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOMT, CIIUPTOBOE OpOKEHUE.
[IpumeHeHue rIII0K03bl HA OCHOBE CBOMCTB.

3HayeHHWe YIJIEBOJOB B JKHUBOM TIPUPOAE M KU3HU 4yernoBeka. [loHATHEe O peakuusx
MOJIMKOHACHCALIUY U THPOJIN3a Ha IPUMEpPE B3aUMOIIPEBPAIICHUI: TITI0K03a <> MOJUCcCaxapHl.

Hemoncmpayuu

OxkucliieHre cupTa B aabIeTU/I.

KauecTBeHHBIC peaKkIIM HA MHOTOATOMHBIE CITUPTEHI.

PactBopuMoCTh peHOa B BOJIE MPU OOBIYHOM TeMIIEpaType U HarpeBaHUU.

KauecTtBeHHbIe peakiiu Ha (HEeHOII.

Peakumst cepeOpsiHOTO 3epKalia albIeTHI0B U TITIOKO3HI.

OxucneHne anbAeruI0B U TIIIOKO3BI B KHCIIOTY ¢ MOMOIIbI0 ruapokcuaa mean (I1).
KauectBennas peaxius Ha Kpaxmai. Komtekuus 3pupHbIx Maced.

Jlabopamopuuvie onvimot

PactBopenue rimiepruna B BoJie M B3auMoiecTBre ¢ ruapokcuaom menu (I1).

CBoiicTBa YKCYCHOM KUCIIOTBI, OOIIHNE CO CBOMCTBAMHU MHHEPAITBHBIX KUCIIOT.

JlokazaTenbCTBO HEMPEALIbHOTO XapaKkTepa KUAKOTO KHUPaA.

B3anmMogeiicTBre TIIIOK036I U caxapo3bl ¢ Tuapokcuaom meau (II).

KauecTBeHHas peakuus Ha Kpaxmal.

Ilpogpunvuvie u npogheccuonanvro 3nauumole r1emenmol cooepricanui. MeTUIoBbIi CIUPT U
€ro UCMOJIb30BaHUE B KAUECTBE XMMHUECKOT0 ChIphs. TOKCMYHOCTH METaHOJa

U TpaBHJia TEXHUKHU 0€30MacHOCTH MpHU padoTe ¢ HUM. DTUIICHTIIUKOIb U €r0 MpUMEHEHHE.
TOKCHUYHOCTH STUJICHIJIMKOJIS U MPaBUjIa TEXHUKU 0€30M1acCHOCTH P paboTe C HUM.

[Tonydenue ¢eHona U3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOICTBA U U3 OCH301a.

[TonmukonaeHcamus Gopmanbaeruaa ¢ GeHosioM B peHoT0PopMaTbISTHAHYIO CMOTY.
Aueranpaerua. [louarue o keroHax Ha npumMepe anerona. [I[puMeHeHue aleToHa B TEXHUKE U
MPOMBINIIICHHOCTH.

MHuoroob6pa3ue KapOOHOBBIX KUCJIOT (II[aBEJIEBOM KUCIOTHI KaK ABYXOCHOBHOM, aKPHIIOBOM
KHCJIOTHI KaK HETIPEACIbHONU, OCH30HHOM KUCIOTHI KaK apOMaTUYECKOM ).

[TnenkooOpa3ytromnue Macia. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETHUYECKHE
MOIOIIIHNE CPEJICTBA.

MonouHokucI0€ OpoKeHHE TI0K03bl. KrciaoMonounbie mpoaykThl. CUI0COBAaHUE KOPMOB.
Hurposanue nemntonossl. [Inpokcuius.

2.4. Azomcooepacawue opeanuueckue coeounenus. Ilonumepni
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Amunsl. [lonstue 06 amuHax. AnudaTHueckue aMHHbI, X KJIacCU(PHUKalus U HOMEHKIATypa.
AHUNMH Kak opraHuyeckoe ocHoBaHue. [lomyueHue anunmHa W3 HUTpoOeH30sa. [IpumeHeHmEe
AQHUJIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMHHOKHCIOTHI Kak amdoTrepHble TU(GYHKIMOHATIbHBIE OpraHUYeCcKHe
coequHEeHUsl. XUMUYECKHNE CBOWCTBA aMHHOKHCIIOT: B3aUMOJICHCTBUE C IIEJI0YaMH, KUCIOTaMH U
JIpyr ¢ apyrom (peakuusi noiukoHaeHcanuu). Ilentuanas cBsi3b W nojaunentuasl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Benaxu. [lepBuunas, BTopuyHas, TpETUYHAS CTPYKTYPHI O€IKOB. XMMHUYECKHUE CBOMCTBA OEIIKOB:
ropeHue, JeHaTypalus, THAPOIU3, IIBETHBIC peakiuu. bruonorndeckne GpyHKINN OEITKOB.

IMoaumepsl. benku n nonucaxapuabl Kak OMOMIOIMMEPHI.

Ilimactmaccesl. [TonydeHne noMmMepoB peakiuen moaIuMepr3ali U MOJUKOHACHCALIUH.
TepmoriacTuyHbIe U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miacTMace.

Bosokna, ux kiaaccupurkanms. I[lonydenuwe BoJIOKOH. OTIEnbHBIE TPEACTABUTENIH XU-
MUYECKHX BOJIOKOH.

Jemoncmpayuu

BzanMoaelicTBue aMMHaKa U aHUJIMHA C COJITHOM KUCIOTOH.

Peaknus anunmHa ¢ 6poMHOI BOIOM.

JlokazaTenbCcTBO HATMYKSI (PYHKIIMOHAIBHBIX TPYII B pAaCTBOPAaX aMUHOKHUCIIOT.

PactBopeHue u ocaxiaeHne OEIKOB.

L{BeTHBIE peakiu OETKOB.

['openue nTuubero nepa u MEPCTIHONW HUTH.

Jlabopamopnwie onvimol

PacTtBOpeHue 6enkoB B BoJeE.

OOHapy:xeHue 0eIKOB B MOJIOKE U MACHOM OYJIbOHE.

Jlenatypanust pacTBopa Oejika KypuHOTO sIiIla CIIUPTOM, PACTBOPAMH COJICH TSKEJIBIX METAJIOB
U TIpY HarpeBaHUHU.

Ilpakmuueckue 3anamusn

Pemenne skcriepuMEHTANBHBIX 3371a9 HA UICHTU(UKAIIMIO OPTaHUIECKUX COCTUHEHUH.

Pacnio3naBanue miacTMacc U BOJIOKOH.

Ilpoghunvuvie u npogheccuonanvno 3nauumole r1eMEeHmMbl COO0EPHCAHUA. AMUHOKAPOHOBAS
kucnota. KanpoH kak mpencTaBuTeNb MOJTUAMHUIHBIX BOJOKOH. VCronb30-BaHue TUIPOIH3a OSITKOB
B MPOMBIIUIEHHOCTH. [NonuBuHUIXIOpU I, MoJMTETPaQTOPITUIICH (Temon).
®enonodopmanpaeruausie miaactmacesl. Llemtynonn. [IpoMeinieHHOE TPOU3BOACTBO XUMUYECKUX
BOJIOKOH.

Tewmbl pedepaToB (OKIAOB), UHAUBUIYAIbHBIX TPOEKTOB

buorexnosmorus u reuHas nHxxeHepus — Texsosorun X XI Beka.
HaHoTexHOI0TM KaK IPUOPUTETHOE HANPABICHNUE Pa3BUTHS HAYKU U

npou3BoAcTBa B Poccurickon denepanuu.

CoBpeMeHHbIE METOAbl 00e33apaKUBAHUS BOJIBI.

AJIOTpONYS METAILIIOB.

Kuznb u gesarenbHocTs /.M. Meneneena.

«Ilepuonnyeckomy 3akoHy Oyyliee He TPO3UT pa3pyLICHUEM. ..»
Cunres 114-ro anemenTa — TpuyM@ poCCUUCKUX (HU3UKOB-SACPIIUKOB.
N3oTonbl Bogopoaa.

Hcnonp3oBaHre paiMOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSAX.
PeHTreHoBCKOE U3ITyUYEeHHE U €r0 UCII0Ib30BaHUE B TEXHUKE U MEJIULIMHE.
[1na3zmMa — yeTBepTOE COCTOSTHUE BEUIECTBA.

AmMop¢HbIe BemecTBa B pUpoJie, TEXHUKE, OBITY.

OxpaHa OKpy’Karollei cpeabl OT XMMUYECKOTo 3arps3HeHusi. KonndyecTBeHHbIE

XapaKTEPUCTUKU 3arPsI3HEHUS OKPY>KaroIIe Cpeibl.

[Tpumenenue TBepAOro U razoobpasnoro okcusa yriaeposaa (IV).
3amuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arps3HEHUS.
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. ['pyboauciepcHbIE CHCTEMBI, HX KJIacCH(DHUKAIUS ¥ HCITOJIb30BAHHE B
poeCcCHOHANTLHOM NESITEIIBHOCTH.

. Kocmernueckue remnu.

. [IpuMeHeHne CyCnieH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

. MuHepasl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

. PacTtBOpBI BOKpYT Hac. TUIIBI paCTBOPOB.

. Bopna kxak peareHT u cpena 1uisi XMMUYECKOIO Ipolecca.

. Kuznp u nedarensHocth C.AppeHuyca.

. Bxrag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU IEKTPOJUTUUECKON
JCCOLUALINH.

. YcrpaHeHue )KeCTKOCTH BOJIbI Ha IIPOMBIIIIIEHHBIX TPEANPUATHSX.

. CepHast KHCIIOTa — «XJI€0 XUMUYECKOU MTPOMBIIIIICHHOCTH.

. Hcnonb3oBaHne MUHEPAIbHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOPUIIs.
. OKCHIIBI M COJIM KaK CTPOUTENIbHBIE MaTEPUAJIBI.

. Hcropus runca.

. [TIoBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

. MHoronuknuii KapOOHAT KalbLMs: B IPUPOAE, B IPOMBIIIJIEHHOCTH, B OBITY.
. Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

. BupTtyanbHO€ MOAEIMPOBAHNE XUMHUYECKUX ITPOLIECCOB.

. DNEKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.

. DNEKTPOJIN3 pacIlyIaBOB AIEKTPOJIUTOB.

[TpakTHueckoe mpuMEHEHUE EKTPoIn3a: padhuHUPOBAHUE, TAJIbBAHOIIIIACTUKA,
raibBaHocTerus. Mcropus moayyeHus U Npou3BOACTBA ATIOMUHUS.

. DAEKTPOIUTUYECKOE TIOJIYICHUE U paUHUPOBAHUE METH.
. Kusznb u gesarenbHoCTh 1. JI9BH.
. Posib MeTannoB B uCTOpUHU 4esoBeuecKon nuBuin3anuu. Mcropus

OTEYECTBEHHOW UuepHO MeTaurypruu. COBpeMEHHOE METAJLTYPTUYECKOe
IIPOU3BOJICTBO.

. Hcropust 0Te4eCTBEHHON [IBETHOM METAJLUTYpruun. Posib MeTaiioB 1 CrujiaBoB B
HAay4YHO-T€XHHYECKOM IPOrpecce.

. Koppo3sust MmeTaiioB 1 ciocoObl 3aIUTHI OT KOPPO3HH.

. WNHepTHBIE WK 6J1arOpOIHBIC Ta3bl.

. Poxparoniye coim — rajgoreHsl.

. Hctopus mBeACKOW CIUYKH.

. HcTopusi BOSHUKHOBEHUS M PA3BUTHSI OPTaHUYECKON XUMHUH.

. Kuznb u nesrensHocth A.M.byTieposa.

. BuranusMm u ero kpax.

. Posib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIICHUU U PA3BUTUHA MUPOBOM
OpPraHUYECKOM XUMUH.

. CoBpeMeHHbIE IPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

. DKOJOTMYECKUE ACTIEKTHI HCIIOJIB30BAHUS YTIIEBOJOPOIHOTO CHIPBA.

. DKOHOMMYECKHUE aCMEKThI MEXTYHAPOIHOTO COTPYIHUYECTBA MO
VICIIOJIB30BAHUIO YTIIEBOJAOPOIHOIO CHIPbSI.

. HcTopust OTKpBITHS U pa3pabOTKH Ta30BbIX U HEMTAHBIX MECTOPOK/ICHUN B
Poccuiickon ®@enepanumu.

. XUMHS YTIIEBOJIOPOTHOTO CHIPhS U MOsi Oyyiasi mpodeccusi.

. YTraeBoopoaHOE TOIUIMBO, €T0 BUABI U HA3HAYCHUE.

. CHUHTETHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U NePCIeKTUBEI.

. Pe3nnoTEXHUUYECKOE TPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUUECKOM
rporpecce.
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. CBapouHO€ MMPOU3BOJICTBO U POJIb XUMHUU YIIIEBOJOPOJIOB B HEM.
. Hedtb u ee TpanciopTHpoBKa Kak OCHOBA B3aUMOBBITOTHOTO MEXKIYHAPOIHOTO
COTPYHUYECTBA.

4. TEMATHYECKOE IINTAHUPOBAHUE

4.1 KomnuecTBO 9acoB Ha OCBOCHUE U BUIbI YICOHOM paboThI; (hopma MPOMEKYTOYHOM aTTeCTAUN

Bun yueGHOM paboThI KonnuectBo yacos
O6mas oOpa3oBarenbHas MporpaMmMa(BCero): 189

Bcero ayauropHas yueOHas Harpyska 119

B TOM YHCIIE!

JIEKITUHA 75
1ab0paTOPHBIC U TPAKTUYECKUE 3aHATHUS 42
KOHTPOJIbHBIE pabOTHI
KOHCYJbTAITUs 2

caMmocTosITeNbHast paboTa 00y4Jaromerocs (BCero) 66

Ipomedxxcymounas ammecmayusl 6 popme 3K3amena 4

19



4.2 TemaTU4eCKUM TUIaH U COJIEPKAHUE YIEOHOTO TIpeaMeTa « X UMHSI»
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HaumenoBanue Ne Copep:xanue yueOHOI0 MaTepHaJia, 1a00paTopHbIe padoThl M MPAKTHYECKHE Oobem | YpoBHM IUTAHUPYEMBIE DopMBbI M METObI
PasfeI0B H TEM YPOKa | 3aHATHSA (MPU HAJIMYHMH), KOHTPOJIbHbIE Pa0OThI (IPH HATHYHUH), B Hacax YCBOCHHSL | pe3ynbTaThI KOHTPOJA
€caMOCTOATeIbHAsA PadoTa (MPH HAJTHYHH) OCBOEHHMS pe3yabTaToB
ydeOHOrO o0yueHust
npeameTa
189
177+24
BBenenue 2 1,2 JI2, M1, IT1 JIP 1 | YcrHbli GpoHTANBHBII
Coaep:kaHue y4eOHOI0 MaTepHaja P14 onpee
1.HayuyHble METObI TO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUMN. PoIb
HKCIIEPUMEHTA U TEOPUH B XUMHUH.
2MopaenupoBaHrue XUMHUYECKUX MPOLECCOB. 3HAYCHUE XUMUHU MTPU
ocoenuu npodeccuit CI10 u cnennansHoctelt CI1O TexHUUECKOTO
npod st mpohecCuoHaTLHOTO 00pa30BaAHMS
1. O0mas ¥ HeOpraHu4vecKkasi XuMust
Tema 1. 1. 3.0OcHoBHble oHATUS XUMHH. BemectBo. ATom. Monekyina. 6 2 JI4,M4,MS5, 112 Yerupiit
OcHOBHbBIE XHUMHUYECKHH DIIEMEHT. vz JiP22, MAMBHAYAIbHBL ONpoC
JIP30 CamocrosiTenbHas
MOHSATHSA U 4. Annotponus. [IpocTsie u cinoxHble BeniecTBa. KauecTBEHHbIN 1 paGora.
3aKOHBI KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKUE 3HAKH U (DOPMYIIBIL.
XHUMMH OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIIpHAs Macchl. KonudecTBo
BEILIECTBA.
5.0cHoBHBIE 3aKOHBI XUMUH. CTEXHOMETPHS. 3aKOH COXPAHEHHUSI MacChl
BEILIECTB.
6.3aKOH OCTOSTHCTBA COCTaBa BEUIECTB MOJICKYJISIPHOM CTPYKTYPHI.
3akoH ABOrajipo  CJIEJICTBUS U3 HETO. 2,3

7-8.PacyeTHbIe 3a/1a4M HA HAXOXK/ICHUE OTHOCUTEILHON MOJICKYJISIPHOM
MacCcChlI, OHpe,Z[G.HGHI/IG MaCCOBOfI JO0JIN XUMHNUYCCKHUX JJICMCHTOB B
CJIO’KHOM BEILIECTBE.

Hemoncmpayuu

Moenu aTOMOB XMMHYECKHX DJICMEHTOB.

Mopnenu MOJEKYJ MPOCTHIX U CJIOXKHBIX BEIMIECTB (IIapOCTEP>KHEBEIE U
Crroapra—bpurne6a).

KOJIJIGKI_II/I}I HpOCTbIX U CJIIOKHBIX BCIICCTB.

HexoTopble BeliecTBa KOJIMYECTBOM | MOJIb.
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Mopenb MOISIPHOTO 00beMa ra3oB.

Annorponust ¢pochopa, KUCIOPOa, OJI0BA.

Ilpoghunvusie u npogheccuonansvHo 3navumole r1emeHnbl
codepicanua. AnnorponHsie Moaudukanuu yriaepoaa (anmas, rpadur),
KHCJIOpoJia (KUCTIOpOo, 030H), oJioBa (cepoe u 6emoe 010Bo). [TonsiTHe 0
XUMHYECKOHU TEXHOJIOT'UH, 6HOT€XHOHOFI/II/I 1 HAHOTCXHOJIOTHH.

CamocrosiTesbHast padoTa

[ToaroroBka pedeparoB M HHAMBHIYATHHOTO MPOEKTA IO TEME:.
N3oTonsl Bomopoaa.

Hcnonp3oBaHre pafuoaKTUBHBIX H30TONOB B TEXHUUECKUX IIEJIfAX.
Penrtrenosckoe N3ITYUYCHUC U €0 UCIIO0Jb30BAHUC B TCXHUKC U MCIUITUHC.
[11a3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.

AMopdHEBIe BelecTBa B IPUPOJIC, TEXHUKE, OBITY.

OxpaHa OKpy>Karolel cpeibl OT XUMUYECKOTO 3arpsi3HeHHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPA3HEHUS OKPYXKAIOIIeH cpeibl.
[Ipumenenue TBEpOTO U ra3000pazHoro okcuaa yriepoaa (IV).
3ammTa 030HOBOT'O 3KpaHa OT XMMHYECKOTO 3arpsi3HEHUSL.

Tema 1.2.
[Tepuonnueck
Wil 3aKOH U
[Tepuonnueck
asi cucremMa
XUMHYECKHUX
ajieMeHTOB /I,
n.
Meuneneesa u
CTpPOEHHUE
aToma

IHepuonuyeckuii 3akon /. U. MenaeneeBa.

9 Otkpsitue [1. . MenneneessiM [leproauueckoro 3akoHa.
[Tepunonnueckwuii 3akon B popmynuposke /. 1. Menaeneena.
10.ITepuoanueckas TabIUIla XUMUYECKUX FJIEMEHTOB — TpaduiecKkoe
0TOOpaxkeHHe Nnepruoandeckoro 3akoHa. CTpykTypa nepuondeckoi
TaOJIUIIBI: IEPUOIBI (MAJIBIE U OOJIBIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
11.Cmpoenue amoma u Ilepuoouueckuii 3axon /. H. Menoeneesa.
ATOM — ci0Has yactuua. Sapo (IpoToHBI U HEUTPOHBI) U AIEKTPOHHAS
o0osouka. M30TombLI.

12 CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MaJIbIX
nepuoaoB. OCoOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBIINX TEPHOAOB (IIEPEXOTHBIX FTEMEHTOB).

13.TTousitrie 06 opoOuTansx. s-, p- u d-opourtanu. DIeKTPOHHBIE
KOH(UTYpaIlMA aTOMOB XMMHYECKHUX 3JIEMEHTOB.

14.CoBpemennas ¢popmynupoBka [lepuonnueckoro 3akoHa. 3HaueHHE
ITepuoanueckoro 3akoHa u [lepuoandeckoil CUCTEMbI XUMUYECKHUX

6+2

J14,M4,M5,11211
Y2 JIP 10,JIP22,
JIP 23

VcTHBIM

UAUBUYaJIBHBINA OIIPOC
CaMocTosTelbHas
paborta.
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aneMmeHnToB JI. 1. MenaeneeBa i pa3BUTHS HAYKH M TOHUMAHUS
XUMUYECKOU KapTUHBI MUDA.
Hemoncmpayuu

Paznuunbie popmbl [leproandeckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB /.

H. Meuneneena.

Junamuueckue TaOnuLbl 171 MojenupoBanus [lepuoaudeckoit
CHCTEMEL.

DJeKTpU3alus Tel U UX B3aUMOJICHCTBHE.

Jlabopamopnbwtii onvim

15-16 MonenupoBaHue NOCTPOEHUs

[Tepuonnueckoi TaOIHUIBI XUMUYECKHUX DIIEMEHTOB.

Ilpoghunvusvie u npogheccuonanvro 3Havumvle ry1eMeHmbl
cooeprcanus. PannoakTuBHOCTh. Mcrionb30BaHNe paiOaKTUBHBIX
M30TONOB B TEXHUYECKUX LIEIsAX. PEHTT€HOBCKOE U3TyUYEHUE U €ro
HCIIOJIb30BaHKUE B TEXHUKE U MeIULIMHE. MoAenupoBaHue Kak METO/
MIPOTHO3UPOBAHUS CUTYallMH HA TPOU3BOJICTBE.

CamocrosiTesbHast padoTa 8

IMoxroroBka pedepaToB U HHAMBHIYATIHHOTO MPOEKTa 10 TeMme JXKu3Hb 1

nestenbHOCTh J[.M.Menneneena.

«[lepuonnyeckomy 3aKOHy OyayIiee He TPO3UT Pa3pyIICHUEM. .. )

Cunres 114-ro sanemerTa — TpuyM@ pOCCUICKUX PUIUKOB-SICPIITIKOB.
Tema 1.3. 17.Monnas XumMH4ecKas cBsi3b. KaTHOHBL, UX 00pa3oBaHUE U3 aTOMOB B | 7+3 Yormeit
CrtpoeHue pe3ynbTaTe Mpolecca OKUCIEH . AHUOHBI, HX 00pa30BaHHE U3 aTOMOB B HATBHAYAJIBTIBIN OTpOc

CamocrosiTenbHas

BEIIIeCTBA pe3ynbTare mporecca BOCCTAaHOBIICHUSI. pabota.

18. MoHHas CBSA3b KaK CBA3b MEXAY KATUOHAMHM Y AHMOHAMH 32 CHET
AIIEKTPOCTATUYECKOTO MPUTsHKeHHs. Kitaccudukaiiys HOHOB: 110 COCTaBYy,
3HAKY 3apsaa, HATHIUIO THAPAaTHON 000m0uku. MoHHBIE
KpUcTauinueckue pemerk. CBONCTBA BEIIECTB C HIOHHBIM TUIIOM
KPUCTAJUIMYECKON PEIIETKH.
19.KoBanieHTHasi XMMH4YecKas CBA3b. MexaHn3M 00pa3oBaHus
KOBAJICHTHOM CBSI3U (OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIN ).

3H€KTpOOTpI/IHaT€.HBHOCTB. KoBanenTtHsie MOJIApHAad U HCTIOJIAPpHAA CBA3U.

JI5,J19,M3,M7
M5,116,115 JIP 9,
JIP23, JIP 16
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KpaTHOCTh KOBaJIEHTHOM CBSI3H.
20.MonexynspHble 1 aTOMHBIE KpUCTa/NINYeCKue pereTku. CBoiicTBa
BEILIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUTMUYECKUMHU
pelIeTKaMH.
21.Merajutnyeckas cBsi3b. MeTauueckasi KpUCTaUIM4YeCcKast
pelieTka U MeTaJlJInyecKkasl XuMudeckas cBsizb. PU3nyeckue cBOWCTBa
METaJIJIOB.
22.ArperaTHble COCTOSIHUSI BeIIeCTB M BOAOPOHAA CBSA3b.
TBepnoe, xKuaAKOE U ra3000pazHoe cocTosiHUS BelecTB. [lepexon
BELIECTBA U3 OJHOTO arperaTHOro COCTOsIHUA B ipyroe. Bogopoanas
CBSI3b.
23.Yucrele BemecTBa U cMecH. [[oHsATHE O cMecH BEIIECTB.
['omorenHsIe U reTeporeHHbie cMecu. CocTaB cmeceit: 00beMHas 1
MaccoBast 10JM KOMIIOHEHTOB CMECH, MaccOBast 0JIsl IPUMECEH.
JAucnepcHblie cuctemsl. [lonsTue o gucnepcHoi cucreme. JlucnepcHas
¢aza u qucnepcuonHas cpeaa. Kimaccugukanus TUCepcHbIX CHCTEM.
[ToHsiTHE O KOJIJIOUIHBIX CUCTEMAX.
Hemoncmpayuu
Mogenb KpUCTaUIMYECKON PEIIETKH XJIOpUAa HATPHS.
OO0pa31pl MUHEPAJIOB ¢ MOHHOM KPUCTANTNYECKOM PEeIIeTKON: KalblINTa,
rajura.
Mopnenu KpUCTaJUIMYECKUX PELIETOK «CYXOro JibJa» (WK Hoza), aiMasa,
rpaduta (vwim
KBapia).
[Tpubopsb! HA KUAKUX KpUCTAIIIAX.
OO0pa31pl pa3IUYHbIX AUCTIEPCHBIX CUCTEM: IMYIbCUH, CYCTIEH3UH,
a’po30JIeH, renei
U 30J1€H.
Koarynsuus.
Cunepesuc.
Oddext Tunnmans.
Jlabopamopnuvie onvimoi
24-25 IlpuroroBieHue CycrieH3nn KapOoHaTa KajabIlvs B BOJIC.
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[Tony4yeHne 3MyJIbCUH MOTOPHOT'O MacIa.

26.03HaKOMJIEHHE CO CBOMCTBAMU JAUCIIEPCHBIX CUCTEM

Ilpogpunvuvie u npogheccuonanvrno 3navumoie r1emennvl
cooepoicanus. 1lonsp

HOCTb CBSI3U U MOJISIPHOCTH MoJieKyibl. KonneHncanus. TekyuecTs.
Bosronka. Kpucramnmmszanusa. Cyonumanus u aecyOaumanus. AHOMaIHH
bu3IecKuX CBOMCTB BOABI. JKuaKknue KpucTaisl. MuHepasibl U TOpHBIC
HOPOJIbl KaK IPUPOIAHBIE CMECH. DMYIBCHH U CYCIICH3HH.

3omu (B TOM uncie a3po30iau) u renu. Koarymsius. Cuaepesuc.

CamocrosiTesibHast padoTa

[Monroroska pedepaToB M MHAMBHIYaIHHOTO IPOEKTA IO TEME
I'pybGoaucnepcHble CUCTEMBI, UX KJIacCU(UKALKs U UCIIOIb30BaHUE B
npodecCHOHATBLHON 1eATEIbHOCTH.

Kocmernueckue renu.

[IprMeHeHre CyCreH3uil U IMYJIbCUN B CTPOUTEIIbCTRBE.

Munepasbl U TOpHBIE TOPObI KaK OCHOBA JTUTOC(hEPHI.

PactBopsl Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kxak peareHT u cpena 111 XMMHUYECKOI0 IIpoLecca.

Tema 1.4.
Bona.
PacTtBopHI.
ONEeKTPOIUTHY
eckas
JUCCOLaIus

Bona. PacTBopbl. PacTBOpeHnne.

27. Boza kak pacTBOpUTEINb. PacTBOPUMOCTH BELLIECTB.

HacplieHHble, HEHACBIIIEHHBIE, IEPECHIEHHBIE PACTBOPBI.

28. 3aBUCHMOCTb PaCTBOPUMOCTHU ra30B, KUIKOCTEH U TBEPABIX BEIIECTB
OT pa3inuHbIX (akTopoB. MaccoBas 10151 paCTBOPEHHOTO BEILIECTBA.
29.97eKkTpouTHYECKAS

AUCCOLUALMSA. DIEKTPOJIUTHI U HEAIEKTPOUTBI. DINEKTPOIUTUYECKAS
JUCCOIUAIIUS.

30.MexaHu3MbI SJIEKTPOTUTHUECKON JUCCOLUALIMU JJIsI BEMIECTB C
pa3IuYHBIMU

THUMIAMHM XMUMHAYECKOU CBSI3U. [ MapaTupoBaHHbIE U HETUAPATUPOBAHHBIE
WOHBI.

31 CreneHsb IEKTPOIUTHIECKOM nuccornanyu. CHIIbHBIE U Ci1a0bie
ANEeKTPOJUThl. OCHOBHBIE MTOJIOKEHUS TEOPUH FTEKTPOIUTUUECKON
JMCCOIMAIINN.

6+2

J14,M4,M5,11211
V4 JIP 30, JIP 20,
JP 10

VcTHBIN

WHIWBUTYaJIbHBIA OIIPOC
CaMocTosTelbHas
paborta.
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32. KucinoTsl, OCHOBaHUS U COJIHU KaK 3JEKTPOIUTHI.

Hemoncmpayuu

PacTBoprMOCTb BelIECTB B BO/JIE.

CobupaHue ra30B METOJIOM BBITECHEHUS BOJIBI.

PacTBOpeHue B Bojie CEpHOI KUCIOTHI U COJIEN aMMOHHS.

OO0pa3ibl KPUCTATUIOTHIPATOB.

N3roToBieHne rurcoBOM MOBA3KH.

HcnbiTanue pacTBOPOB 3JEKTPOJIUTOB U HEANEKTPOIUTOB HA MPEIMET
JTUCCOLIMAIINY.

3aBUCUMOCTD CTENEHHU AIEKTPOIUTUYECKON AUCCOLMAIINN YKCYCHOM
KHUCJIOTHI OT pa30aBiieHuUs! pacTBOpPA.

JIBU>KeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.
[IpuroToBieHuE )KECTKON BOJIBI M YCTPAHEHUE €€ JKECTKOCTH.
NonnTtsl. O6pa3iibl MUHEPABHBIX BOJ Pa3IMYHOTO HA3HAYCHUS.
Ilpakmuueckoe 3anamue

33-34 IIpuroroBieHne pacTBOpa 3a1aHHON KOHIIEHTPALIUH.
Ilpogpunvusvie u npogheccuonanvro 3nauumsle r1emeHmovl
codepicanua. PactBopeHne Kak GU3NKO-XUMHUECKHUH Mporiecce.
Tennosie 3¢ PeKTH TpHU PaCTBOPECHUH.

Kpucrannoruaparsl. Pemenue 3a1aq Ha MacCoBYIO 00 PACTBOPEHHOTO
BeniecTBa. [Ipumenenne Boabl B TEXHUYECKUX LesaX. JKecTKoCTh BOAbI U
crocoObl ee ycTpaHeHus. MUHepaIbHbBIE BOJIBI.

J7,J15,J19,M1,M
2,M4, M9, 115,116
JIP 25, JIP30

CamocrosiTesbHast padoTa

[TonroroBka pedepaToB U UHAUBUIYATHHOTO MTPOEKTa Mo TeMe JKu3Hb u
nearenbHocTh C.AppeHuyca.

Bxiaz OT€4ECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTUIECKOMN
JTUCCOLIMAIIUY.

YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIICHHBIX MPEANPUATHSIX.

Tema 1.5.
Knaccugukar
st
HEOpraHHYeCcK

35.Kuca0ThI M X CBOMCTBA.

KuCI0TBI Kak 3JIEKTPOIUTHL, UX KIACCU(PUKAIHS [0 Pa3InYHBIM
IIPU3HAKAM.

36 Xumuueckue CBOICTBA KUCIIOT B CBETE TEOPUU IEKTPOJUTHUECKON

8+4

J14,M4,M5,112
JIP 22, JIP 23

VYcrHbli GpOHTANBHBIH
ompoc
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UX
COEIUHEHUN U
HUX CBOMCTBA

JUCCOLHALUN.
OcoOeHHOCTH B3aUMOJICHCTBHS KOHIICHTPUPOBAHHOW CEpPHOU U

a30THOM KHCIIOT ¢ MeTay1aMu. OCHOBHBIE CITOCOOBI IMOJIYYCHU A KHUCJIOTHI.

37.0cHoBaHus U UX cBOMCTBA. OCHOBaHMS KaK IEKTPOJIUTHI, UX

KJIacCU(pUKaLKs MO Pa3IMYHbIM MPU3HAKAM.

38.Xumunueckue cBOMCTBAa OCHOBaHUI B CBETE TEOPUU
3JIEKTPOJINTUYECKON Jucconuanuu. PaznoxxeHue HepacTBOPUMBIX B BOJIE
ocHOoBaHUN. OCHOBHBIE CITOCOOBI IOYUYEHHUS] OCHOBAHUA.

39-40. Coau u ux cBoiicrBa. Coyu Kak 31eKTpoduThl. Colu cpeTHue,
KHCJIbIE U1 OCHOBHBIE.

XHUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPHUU AJIEKTPOIUTUUECKOMN
mucconuaiuu. CriocoObl momy4deHus coneit. ['uaponus comneit.

41. Oxcuabl u ux cBoiicTBa. Coneodpasyromue U Hecoaeo0pa3yromme
OKCHU/IBI.

42. OcHOBHbBIE, aM(bOTEPHBIC U KHCIIOTHBIC OKCHJIBI. 3aBHCUMOCTD
XapakTepa OKCHUJa OT CTENEHU OKHCICHHUs 00pa3yIoIIero ero Meraia.
XUMHUYECKUE CBOMCTBA OKCUIOB. [lomyueHre OKCU1oB.
Hemoncmpayuu
B3anmoneiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOT €
MeTaJIaMH.

['openue dhochopa u pacTBOpeHHE MPOIYKTa TOPSHUS B BOJIE.
[Tonmyuyenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeobOpatumplii ruaponn3 Kapouaa KaabIusl.

OOpaTUMBIii THIPOIN3 COJIEH Pa3IMYHOTO THUIIA.

Jlabopamopnuvie onvimul
43.HcnplTaHne pacTBOPOB KMCIOT HHIUKATOPAMHU.
BzaumopeicTBue METaII0B ¢ KUCIOTAMM.

B3auMoaeiicTBHE KHUCIOT ¢ OKCHIAMU METAJJIOB.
44. B3auMoJeiCcTBHUE KUCIOT C OCHOBAHUSIMU.
.BzaumonencTBre KUCIOT ¢ COJISIMU.

HcnbiTanue pacTBOPOB LIENOYEH HHIUKATOPAMU.
45 B3auMoaeiicTBHE IETI0UYENA C COJISIMU.
PasnokeHne HepaCTBOPUMBIX OCHOBAHUM.

J14,M4,M5,112
JIP 34, JIP 14,
JIP30

J7,J15,J19,M1,M
2,M4, M9, 115,116
JIP 20, JIP 36

YcTHbIi

TTMBHTYATBHBIN OTIPOC
CaMocTosTelbHas
paborTa.
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BsauMoeiicTBUE COJIEN ¢ METAJIAMU.

B3anmoaeicTeue colieil Apyr ¢ Ipyrom.

46. 'maponus coJiel pa3TuIHOTO THTIA.

Ilpogpunvnvie u npogheccuonanvro 3nauumole r1emeHmol
cooepxcanus. IlpaBuna paz0aBiieHHs CEpHON KUCIOTHL. Mcronp3oBanue
CEPHOM KUCIOTHI B TPOMBIIIIEHHOCTH.

Enxue menouu, MX UCMONb30BAHKUE B MPOMBIIIIEHHOCTH. ['amenas u
HeraleHasi i3BeCTh, NX IPUMEHEHUE B CTPOUTENLCTBE. [ unic u anedactp,
TUIICOBAHUE.

[TonsTtue o pH pactBopa. Kucnotnas, menounasi, HeTpanbHas cpesia
pacTBOPOB.

CamocrosiTesibHast padora

[TonroroBka pedepaToB U UHAUBUIYATHHOTO MTpOeKTa 1o TemMe CepHas
KHCJIOTa — «XJIe0 XUMHYECKON TPOMBIIIJICHHOCTH.

Hcnonp30BaHNe MUHEPATIBHBIX KUCIIOT Ha MPEANPUATUAX PA3IMYHOTIO
npodus.

OKcuIBl U CONU KaK CTPOUTENbHBIE MaTepHAIIbI.

Hcropus rumca.

[ToBapeHHast COJb KaKk XUMHUYECKOE ChIPhE.

MHoronukuii kKapOOHAT KalbIHs: B IPUPOJE, B IPOMBIIIICHHOCTH, B
ObITY.

Peakuuu ropenust Ha MPOU3BOCTBE U B OBITY.

BupTtyanbHoe MoJiepoBaHUE XUMUYECKUX MTPOLIECCOB.

Tema 1.6.
XUMHYECKUE
peakuuu

47 . Knaccupukanusi XuMUYeCKUX peakuuii. Peakuuu coenuHeHus,
pasnokeHus, 3aMenieHus, ooMeHa. Katanutudeckue peakiuu.
48.00paTuMble 1 HEOOpaTUMBbIE pEaKIMU. | OMOTEHHBIE U T€TEPOTCHHBIC
peakuuu. JK30TepPMHUYECKHE U YHIOTEPMUICCKUE PEAKIIHH.
49.TermoBoit 3G HeKT XUMUUYECKUX peakiuid. TepMOXUMHUUECKIE
YpaBHEHHUS.

50.0kucanTEILHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTEneHb
okuciennsa. OKUCINTEND U BOCCTAaHOBIIEHHE. BoccTaHOBUTEID U
OKHCJICHHUE.

51.MeToJ 37eKTpPOHHOT0 OajlaHca Uil COCTaBJICHUS! YPaBHEHUH

9+5

J15,J19,M3,M7
M5,116,1I5ITY3
JIP 23, JIP 25,
JIP10

YcrHbli

JIMBUAYaJIbHBINA ONPOC
CamocrosiTenbHas
paborTa.
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OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.

52.Ckopocth XMUMHYeCKHX peaknmii. [loHATHE O CKOPOCTH XUMUYECKUX
peaKIuii.

53. 3aBUCUMOCTb CKOPOCTU XMMHUYECKUX PEAKLUN OT pa3IMUHbIX
(bakTOpOB: MPUPOJIbI pEarupyONINX BEIIECTB, UX KOHIEHTPAIUH,
TEMIIepaTypbl, IOBEPXHOCTH CONPUKOCHOBEHUSI M UCTIOIb30BAHMS
KaTaJIn3aToOpOB.

54 O6paTumocTh XuMHYecKuX peakumii. OOpaTMbIe 1 HEOOpaTHUMBbIE
peakuuu.

55.XuMudeckoe paBHOBECHE U CIIOCOOBI €T0 CMEIICHHSI.
Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX PeaKIIHiA, UAYIIHX C 00pPa30BaHUEM OCalIKa, Ta3a
WJIU BOJIBI.

3aBUCUMOCTbH CKOPOCTH PEAKIIMU OT MPUPOJIbI pEarupyromuX BEIECTB.
B3anmoneiicTBre pacTBOPOB CEPHOI KUCIOTHI C paCTBOpaMHU
THOCYNb(aTa HATPHUS PA3TUIHON KOHIICHTPAIIMN U TEMIIEPATYPHI.
Mopens KUIIAIIEro ciosl.

3aBUCUMOCTH CKOPOCTH XMUMUYECKOU PEaKIMK OT IPUCYTCTBUS
KaTajau3aTopa Ha IpUMeEpE Pa3loKeHHs EPOKCHIA BOJOPOAA C TOMOIIbIO
JMOKCHJIa MapraHila U KaTalassbl.

Mogens snekTpoausepa.

Mogenb 31eKTpONIM3HON BaHHBI JIJIS1 TOJIYYCHUS aTFOMUHUS.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopuuvie onvimut

56. Peakuus 3amenieHust MEIU KEIE30M B paCTBOPE METHOTO KyIopoca.
57 Peaxiuu, uaymme ¢ 00pa3oBaHUEM 0CaJIKa, T'a3a WU BOJIBI.

58. 3aBHCUMOCTBH CKOPOCTH B3aUMOJCHCTBHUS COSTHOM KUCIIOTHI C
METaJUIaMH OT UX HMPUPOJIBI.

59 3aBUCHMOCTb CKOPOCTH B3aMMOJICHCTBHS IIMHKA C COJITHOW KUCJIOTOM
OT €€ KOHIICHTPALIHUH.

60. 3aBUCUMOCTH CKOpOCTH B3auMozeicTBus okcuna meau (I1) ¢ ceproit
KHUCJIOTOM OT TEMIIEPATYPHI.

Ilpogpunvuvie u npogheccuonanvro 3HauuMvle 3j1eMeHmMbl
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cooeprcanus. Tlonstre 00 35eKTpoan3e. DIESKTPOJIN3 PACILIABOB.
DNEKTPOIN3 PACTBOPOB. DIEKTPOIUTUUECKOE ITOTYUEHUE ATFOMUHUS.
[IpakTueckoe mpuMEHEHHE IEKTpon3a. ['anpBaHOILIaCTHKA.
lanpBanocterus. PapunupoBanue NBETHBIX METAUIOB.

Katanus. 'oMoreHHbIie U reTeporeHHbie KaTaau3aTopbl. [[poMoTOpEI.
Karanutuaeckue siapl. THTHOUTOPHI.

ITpon3BOACTBO aMMuUaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHIIMIIBL.

CamocrosiTesibHast padoTa

[TonroroBka pedepaToB U UHAUBUIYATHLHOTO IIPOEKTA [0 TEME
DIIEKTPOIN3 PACTBOPOB IEKTPOJIUTOB.

DIEKTPOIN3 PACILUIABOB 3JIEKTPOIHUTOB.

[TpakTHyeckoe MpUMeHEHHUe IEKTPOon3a: paQpUHUpPOBaHHE,
rajJJbBaHOIIJIACTHUKA, I'aJIbBAHOCTCI' . I/ICTOpI/IH MOJIYy4YCHUSA U
MPOU3BOJICTBA AIFOMUHUS.

DIEKTPOTUTHUYECKOE TOTYUYEeHUE U paQUHUPOBAHUE MEAH

Tema 1.7.
Meraniael n
HEMeETaJLIbI

61 MeTajibl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KPUCTAJLIOB.
duznyeckue cBolicTBa MeTalIoB. Kiaccudukanus MeTaioB 1mo
Pa3JIMYHBIM IPU3HAKAM.

62.X1UMHUUYECKHE CBOMCTBA METAIJIOB.

63.2eKTPOXUMUYECKUN AT HAMPSHKEHUI MEeTaJuIoB. MeTtajuioTepMus.
64.061mue crocoOb! momyueHus: MetayioB. [IoHsATHE 0 MEeTaJLTYprHH.
[TupomeTaimyprus, THAPOMETAILTYPTHUS U AIEKTPOMETAIUTYPIHSI.
65.CraBbl YepHBIE U IIBETHBIE.

66. Hemeraniabl. OcobeHHOCTH cTpOoeHHS aToMOB. HemeTtanmmsr —
MPOCTHIE BEUIECTBA. 3aBUCUMOCThH CBOMCTB FJIOT€HOB OT UX IOJIOXKEHUS B
MEPUOUYECKON CUCTEME.

67.0KuUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB B
3aBUCUMOCTH OT HUX MOJIOKEHUS B PSAY AIEKTPOOTPULATENBHOCTH.
Hemoncmpayuu

Konaexus MmeTamios.

B3aumopeiicTBue MeTaIOB ¢ HEMeTaJlaMu (>kelie3a, [IMHKA U aTFOMUHUS
C Cepoil, AIIOMUHUSA C MOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE JKeJle3a B
XJI0pe).

7+3

J14,M4,M5,112
JIP 22,JIP 23 JIP
36

VcTHbIit

WHIWBUTYaJIbHBIA OIIPOC
CaMocTosTelbHas
paborta.
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["'openne meTanios.

ATIOMUHOTEPMUSL.

Konneknus nemeramios. ['openne Hemeraios (cepsl, pochopa, yris).
BriTecHeHre MeHee aKTUBHBIX TAJIOT€HOB U3 PACTBOPOB UX colieit Ooiee
AKTUBHBIMU TaJIOTEHAMH.

Mogenb NPOMBILIIIEHHON YCTaHOBKH JJIsL IPOM3BOJCTBA CEPHOU KUCIIOTBHI.
Mopenb neun 11t 00Kura n3BecTHsAKa. KomeKiuu npoyKiui
CHJIMKAaTHOW MPOMBIIIIIEHHOCTH (cTekna, dpapdopa, dasHca, ieMeHTa
pa3IMYHBIX MApOK U Jp.).

Jlabopamopnuie onvimoi

68. 3akajika 1 OTITYCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTYpaMH CEpOro M OeJIoro yyryHa.
Pacno3naBanue pyz xenesa.

Ilpakmuueckue 3anamus

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.

69-70 Pemenue sKcriepuMeHTaIbHBIX 3a7a4.

Ilpogpunvuvie u npogheccuonanvno snavumole 31emennbl
cooepiicanua. Kopposus METaJIJIOB: XUMUYECKas M 2JICKTPOXUMHUYECKAS.
3aBUCHUMOCTb CKOPOCTH KOPPO3UHU OT YCJIOBUI OKPY’KAIOLIEH CPEIb.
Knaccugukarus koppo3un METAJIIIOB IO PA3INYHBIM IPU3HAKAM.
CriocoObI 3aIIUTHl METAIIOB OT KOPPO3HH.

[Ipon3BOACTBO YyryHa U CTAJIH.

[Nonmyyenune HemeTanI0B (PPaKIIMOHHON TEPErOHKON KUKOTO BO3yXa U
JNEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB IEKTPOJINTOB.

CunukartHas IpOMBIIUIEHHOCTh. [IpoU3BOACTBO CEPHOM KUCIIOTHI.

J7,J15,J19,M1,M
2,M4, M9, T15,116
JIP 14, JIP 22 JIP
30

J14,M4,M5,112

YcTHbIi

WHIUBUYaJbHBIA OITPOC
CamocrosTeabHas
pabora.

CamocrosiTesbHast padoTa

[MoaroroBka pedepaTtoB U HHAWBHUIYATHLHOTO MPOEKTA 1O Teme Pob
METAJVIOB B UCTOPUH YEJIOBEYECKOM HMBHIM3auu. Mcropus
OTEYECTBEHHOM YepHOU MeTaiutypruu. COBpEMEHHOE METAJLTyPIrH4YeCKOe
IIPOU3BOJICTBO.

Uctopus oTeuecTBEHHOW IBETHOM METAJUTYpruu. Posib MeTaioB u
CILJIaBOB B HAYYHO-TEXHUYECKOM IPOrpecce.

Koppo3ust MeTasioB ¥ criocoObl 3alIUTHI OT KOPPO3HUH.
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WneprHbIe min 61aropoIHbIe Ta3bl.
Poxmaroniye cojm — rajoreHsnl.
Hctopus mBeACKOM CIUYKH.

Chwauuqecxaﬂauunuﬂ

Tema 2.1.
OcCHOBHBIE
TIIOHATUA
OpraHNYEeCKOU
XUMHUHU U
Teopus
CTPOCHUS
OPraHUYECKHUX
COE€IUHEHUI

71.I1peamet oprannyeckoi xumun. [IpupoaHsie, HCKYCCTBEHHBIE

Y CUHTETHYECKHE OPraHUYECKHUe BemecTBa. CpaBHEHNE OPTaHUYECKUX
BELIECTB C HEOPTraHUUECKUMHU.

72.BaneHTHOCTh. XMMHUYECKOE CTPOCHHUE KaK MOPSAI0K COCTUHEHUS
aTOMOB B MOJIEKYJIbI

10 BAJICHTHOCTH.

73.Teopusi cTpoeHusi opranudeckux coefuHennii A. M. byrieposa.
OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHUS.

74.M30Mmepust 1 u30Mepbl. XUMHUYECKHE (OPMYITBI U MOAETH MOJIEKYII B
OPraHNYEeCKON XUMHH.

75.Kinaccupukanus oprannyeckux Bemects. Knaccupukamnus
BELIECTB 10 CTPOCHUIO YIIIEPOJHOTO CKEJIETa U HAJTUYHIO
GyHKUIMOHATIBHBIX TpymIl. ['oMonoru u romonorus. Hauana
HoMenkatypsl [UPAC.

76. Kinaccupukanus peakuuii B Opranmveckoii xumuu. Peakiun
NPUCOETUHEHNUS (TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS,
TUAPOTaOreHUPOBaHUS, TUAPATALINHN).

77 Peakiuu oTmierieHus (AeTUIPUPOBAHUS, TETHAPOTAIOTCHUPOBAHMS,
Jeruaparannn). Peaknum 3amemeHus.

Peakunu nzomepuszanum.
Hemoncmpayuu

Mogenu MoJeKys TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCTUHEHUM.
KauectBeHHOE 0OOHapykeHHUE yriepoa, BOJA0POa U XJI0pa B MOJIEKYIax
OpPraHUYECKUX

COCIMHECHU.
Jlabopamopnbwtii onvim

78-79. V3roToBieHNE MOEICH MOJIEKYJl OPraHUYECKUX BEIIECTB.
Ilpogpunvuvie u npogpeccuonanvno 3nauumsle 31emeHmol

7+2

J14,M4,M35,112
JIP 23, JIP 10,
JIP10

J14,M4,M5,112
JIP 30, JIP 36

VcTHbIit

WHIWBUTYaJIbHBIA OIIPOC
CaMocTosTelbHas
pabora.
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cooepxcanus. Ilonstue o cyoctpare u pearente. Peakiuu okuciaeHus u
BOCCTAHOBJICHHSI OpraHu4eckuXx BemiecTB. CpaBHEHHE KIIaCCU(PUKAIIUN
COCTMHEHUH M KJacCU(UKAIIUU PEAKIIUi B HEOPTaHUYECKOU 1
OPraHU4YeCKON XUMHH.

CamocrosiTesbHast padoTa

[TonroroBka pedepaToB U MHAMBUAYAJIHHOTO MPOEKTa Mo Teme:. Mcropus
BO3HUKHOBEHHUSI U PA3BUTHUSI OPTaHUYECKON XUMUHU.

Kuznb u gestensHOCTh A.M.ByTiepona.

Buranusm u ero kpax.

Poib 0TeueCcTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTHH MUPOBOM
OPraHU4YeCKON XUMHH.

CoBpeMeHHbIE TPEACTABIECHUS O TEOPUH XUMHYECKOTO CTPOEHUSI.

Tema 2.2.
Yenesooopoo
bl U UX
npupoomnbvie
UCTOYHUKU

80-81.AyikaHbl. AJTKaHBI: TOMOJIOTUYECKUM PsIJl, H3OMEPHS U
HOMEHKJIaTypa aJKaHOB.

82.XumMuueckue CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPECHHE,
3aMelIeHHE, pa3lIoKEeHUe, IETUPUPOBAHKE.

83IIpuMeHeHre aTkaHOB HA OCHOBE CBOMCTB.

84.Ankenbl. OTUIEH, €r0 NOJy4YeHUe (JErnIpUPOBAaHUEM 3TaHA,
JenoJIMMepU3aIue momdTUiIeHa). [ 'oMoornaeckuii psii, u3oMepusi,
HOMEHKJIaTypa aJKEeHOB.

85.Xumuueckre CBOMCTBA ATUJIEHA: TOPEHNE, KAUECTBEHHbIE peaKluu
(obecrBeunBanue OPOMHON BOJBI M paCTBOPA IEpMaHraHaTa Kajius),
ruapaTans, nonuMepusanus. [lpumMenenue 3TuaeHa Ha OCHOBE CBOWCTB.
86.luenbl n kayuyku. [loHsaTre o queHax Kak yriieBogopoaax ¢ IByMsi
JIBOMHBIMU CBSI3sIMU. CONpSKEHHBIE TUEHBI. XUMUYECKHUE CBOMCTBA
Oyraauena-1,3 u u3omnpeHa: odecBeUnBaHUE OPOMHOI BOIBI U
MOJIMMEPH3AIHS B KayuyKH.

87 HarypanbHblif 1 CHHTETHYECKHE KaydyKu. Pe3uHa.

88 Ankunbl. AnleTruieH. XMMHYECKHUE CBOMCTBA allETUIIEHA: TOPEHUE,
obecrBeurBaHNEe OPOMHO BOJIBI, TPUCOEAMHEHUN XJIOPOBOIOPOAA U
ruapatanus. [IpumeHenue aneTuieHa

Ha OCHOBE CBOMCTB. MeXKI1accOBasi U30MEPHUS C aJTKAAUEHAMH.

89 Apenbl. benzon. XuMuueckne cBoiicTBa O€H30J1a: TOPEHUE, PEAKITUH

10+2

J15,J19,M3,M7
M5,116,115 JIP
25, JIP 36 , JIP
14

VcTHBIN

WHIUBHLyaJIbHBIA OIIPOC
CamocrosTeabHas
paboTta
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3aMelneHus (rajjoreHupoBaHue, HUTpoBanue). [[pumenenue 6eH3oma Ha
OCHOBE CBOWCTB.

90. IlpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IprpoHbIi ra3: cocTas,
npuMeHeHue B kauectBe TorumBa. Hedts. CocTaB u nepepaboTka HedTH.
[Teperonka HedTu. HedrenpoaykTar.

Hemoncmpayuu

['openue MeTaHa, STUJICHA, alleTUIICHA.

OTHoleHNE MeTaHa, ITUJICHA, alleTHIIeHa U O€H301a K pacTBOpam
nepMaHraHara Kajaus u OpoMHOM BoJie.

[Tonydenue »THIIEHA peaKIMel JeruapaTaluy dTaHoa, alleTHIIeHa —
TUAPOJIN30M KapOuaa Kalblusl.

Paznoxxenne kaydyka Mmpu HarpeBaHUH, UCIIBITAHUE TIPOTYKTOB
pa3oKeHus Ha He MPEIeIbHOCTb.

Komnekmus o6pasios HepTH 1 HePrenpoaykToB. Kommekmus
«KameHHBIN yroyib U NpOoAYyKLHs KOKCOXUMUYECKOTO MPON3BOACTBAY.
Jlabopamopnuie onvimoi

91.03HaKkoMIIEHHE C KOJUIEKITUEH 00pa3ioB HEPTH U MPOAYKTOB €€
nepepadoTKH.

92.03HaKOMJIEHHE C KOJUICKITUEH KayqyKOB B 00pa3IiaMu U3Aeni 13
PE3UHBL

Ilpogpunvusvie u npogheccuonanvro 3nauumole r1emeHmol
codeprcanus. I1pasuino B. B. MapkoBuukoBa. Knaccugukarus u
Ha3HayeHHe kay4dykoB. Knaccudukaius u Ha3HaueHHUE PE3UH.
Bynkanuzanus kaydyka.

[Tomyuenue arieTuieHa MUPOJIM30M METaHA U KapOUIHBIM CIIOCOOOM.
Peakmus mo iuMepu3aiiui BUHIIIXJIOpHUAA. [[OTMBUHIIXIIOPHI U €T0
npuMeHenue. Tpumepusanus aneTuieHa B 0€H3011.

[Tonsarue 06 sxcTpakuuu. BoccranoBienue HUTPOOEH301a B aHUJIHH.
I"'omonorunueckuit psg apeHoB. Tosryon. HutpoBanue Tosyosa. TpoTus.
OcHOBHBIE HaMPaBIEHUS MPOMBIIUICHHOHN MTepepadoTKH MPUPOTHOTO
rasa.

[omyTHbIi HepTAHOH Ta3, ero nepepadoTka.

[Tporecchl MPOMBITUICHHOM MepepaboTKH HEPTH: KPEKUHT, pUGOPMUHT.

34




OKTaHOBOE YHCII0 OCH3UHOB U OETAaHOBOC YK CJIO JU3CJIIbHOI'O TOIIJIMBA.
Kokcoxummueckoe IMPOU3BOJACTBO U €TI0 MPOAYKIIUSA.

CamocrosiTesbHast padoTa

[TonroroBka pedeparoB M HHAMBHYATHHOTO MPOEKTA IO TEME:.
DKOJIOTUYECKHE ACTIEKThI UCIOIb30BaHUS YIIIEBOAOPOTHOTO ChIPbSL.
DKOHOMHYECKHE aCIEKThl MEXKAYHAPOJHOTO COTPYIHUYECTBA 110
HCIOJIb30BAaHUIO YTIIEBOJOPOJAHOTO CHIPHSI.

HcTopust OTKpbITHA U pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOXKICHHHA
B Poccuiickoit @enepanuu.

XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymias mpodeccusi.
VYTrI1eBoAOPOIHOE TOIIMBO, €0 BUJIBI U Ha3HaueHHe. CUHTeTUYeCKue
Kay4yKH: UCTOPHUS, MHOTOOOpa3ue 1 NepCIeKTHUBBI.
Pe3sunHoTexnnueckoe IMPOU3BOACTBO U €TI0 POJIb B HAYYHO-TCXHUYICCKOM
nporpecce.

CBapouHOe MPOU3BOCTBO U POJIb XUMHH YTIIEBOJIOPOAOB B HEM.
HedTs u ee TpancnopTHpoBKa Kak OCHOBAa B3aUMOBBITOTHOTO
MEXIYHapOJAHOIO COTPYIHUYECTBA.

Tema 2.3.
Kucnopoacon
epikaiue
OpTraHUYECKHE
COCIUHCHUA

93.CoupTsl. [lonyyenne sTaHona OpoKEHHUEM TIIOKO3bI U THApaTAIUei
sTuieHa. ['mapokcuiabHas rpymnmna kak GyHkunonansHas. [lonarue o
MpeAeNIbHBIX OJJHOATOMHBIX CIUPTAX.

94.XuMHuecKre CBOMCTBA 3TAHOJIA: B3AMMOJECHCTBUE C HATPUEM,
00pa3oBaHuEe MPOCTHIX U CIOKHBIX 3()UPOB, OKUCICHUE B aTbICTH/I.
[IprMmeHeHue 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOT'OJIM3M, €T0
MOCJIEACTBUSI ISl OPraHNU3Ma YeJIOBEKA U IPEAYNPEXKICHUE.

95. I'muueprH Kak NpeacTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauectBenHnas peakiusi HA MHOTOaTOMHbIE CIUPTHL. [IprmeHenue
JIMIEPHHA.

96.®eHos1. DU3NUECKHE U XUMUUYECKHE CBOMCTBA (heHOIA.
B3aumHoe BiausiHUE aTOMOB B MOJIEKYJIe (peHOJIa: B3aUMOIEHCTBUE C
THJIPOKCUIOM HATpUA U a30THOU Kuciotoil. [Ipumenenue ¢eHomna Ha
OCHOBE CBOWCTB.

97.Anbaernasl. [Tonstue 06 anpaerunax. AjbJeruanas rpynmna

KaK QyHKIHOHaIbHAsL. @OopManbIErul U €ro CBOWCTBA: OKUCIICHHE B

12+2

J14,M4,M5,112
JIP 20, JIP 30 ,
JIP 25

JI5,J19,M3,M7

YcTHBIH (pOHTANBHEIH
orpoc

VcTHBIN
WHIUBHLyaJbHBIA OIIPOC
CaMocTosTelbHas
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COOTBETCTBYIOIYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI
cnupt. [lomyuenue anpaernioB OKUCIEHUEM COOTBETCTBYIOIINX
criupToB. [Ipumenenune ¢popmMasbaeruaa Ha OCHOBE €ro CBOMCTB.
98.Kap6oHoBble KUCJIOTHI. [ToHATHE 0 KAPOOHOBBIX KHCIOTAX.
KapOoxcunpHas rpymma kak GyHKIHOHaIbHAs. ['oMomornueckuii psi
MpeIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydyeHune
KapOOHOBBIX KUCJIOT OKHCIEHUEM allbJeTHU/IOB.

99. XumMuueckre CBOMCTBA YKCYCHOW KHUCIIOTHI: 00IIME CBOMCTBA C
MUHEPATBbHBIMUA KHCIIOTaMU U peakuus arepudukanuu. [Ipumenenue
YKCYCHOM KHUCJIOTBI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KHCIOTHI
Ha NMpUMEpPE NaTbMUTUHOBOM U CTEAPUHOBOM.

100.Cioxubie 3¢pupbl 1 skupbl. [lonyuenue cia0xKHbIX 3PHPOB
peakuueit srepudukannu. CiaoxHbie 3GUpHl B IPUPOJE, UX 3HAUCHHUE.
[IpumeHeHue cioXXHBIX 3(pUPOB HA OCHOBE CBOMCTB.

101.2Kwups! kak crnoxHbie d3¢upbl. Knaccudukamus sxupoB. XUMHIECKHE
CBOMCTBA KUPOB: TUJIPOJIU3 U TUJIPUPOBAHUE KUJIKHX KUPOB.
[IprMmeHeHue )KUpoB HAa OCHOBE CBOMCTB. MbLia.

102.¥YraeBoasbl. YTieBoIbl, UX KiIacCU(PUKALUSA: MOHOCAXAPHIBI
(rmoko3a, GpyKTO3a), IUcaxapu bl (caxapo3a) v MmoJucaxapuibl
(KpaxmaJ U [eJUTI0JI03a).

103.I'mrok03a — BEMIECTBO C IBOMCTBEHHOM (PyHKITMEH —
aJbJAECTUA0CIUPT. XUMUYECKHE CBOMCTBA TJIFOKO3bI: OKUCIICHUE B
TJIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE OpOKEHUE.
[IpumeHeHue IIII0K03bl HA OCHOBE CBOMCTB.

104.3naueHue yrieBo0B B )KUBOM MPUPOJIE U )KU3HU yelloBeka. [lonarue
0 peakIusAX MOJUKOHJEHCAIlMU U THAPOJIN3a Ha IPUMEpe
B3aMMOIIPEBPALICHHI: TITI0K03a <> TOJIUCaXapH/l.

Hemoncmpayuu

OxucneHue cnupTa B ajJbAETU.

KauecTBeHHbIE peakiiii Ha MHOTOATOMHbBIE CITUPTHI.

PactBopuMocCTh (eHOMa B BOJIE TIPU OOBIYHON TeMIlepaType U
HarpeBaHUMU.

KauecTtBeHHble peakiiy Ha (hEeHOJI.

M5,116,115, JIP
22, JIP 16

pabora

36




Peakuust cepeOpsiHOrO 3epKaiia ajibJIeru/I0B U TITIOKO3bI.

OKucieHne abJIEruA0B U ITIOKO3bl B KUCJIOTY C IIOMONIBIO THAPOKCHAA
meu (I1). KauecTBennas peaknus Ha kpaxmait. Komnekius spupHbIX
Maced.

Jlabopamopnuvie onvimut

105.PacTBOpeHue rauiepuHa B BOJE U B3aUMOJICHCTBHUE C TUAPOKCHIOM
memu (11).

CBolicTBa YKCYCHOUM KUCIIOTBI, OOIIME CO CBOMCTBAMU MUHEPATHHBIX
KHCJIOT.

JlokazaTenbCTBO HENPEAEIbHOTO XapaKkTepa KUIAKOTO KUpa.
106.B3anmonelicTBHE TIIIOKO3bI B caxapo3sl ¢ ruapokcuaom meau (11).
KauecTBeHHas peakuusi Ha Kpaxmal.

Ilpogpunvusvie u npogheccuonanvno 3nauumsle r1emeHmovl
cooepicanusn. MeTUIOBBIN CIUPT U €0 UCIOJIb30BAHUE B KAYECTBE
XUMHYECKOTO ChIphs. TOKCHYHOCTh METaHOJa U MpaBUiIa TEXHUKHU
0€30MacHOCTH MPH padOTe C HUM. DTUJICHTIINKOIb U €r0 MPUMEHEHHE.
TOKCHUYHOCTH 3TUJICHIJIMKOJIS U MpaBUjia TEXHUKU 0€30M1aCHOCTHU MIPU
pabote ¢ HUM.

[Toryuenue ¢eHona U3 NPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U
u3 OeH3oa.

[TonmukonaeHcaus hopmaiibieruaa ¢ GeHoJIOM B
denonopopmManbAETHAHYIO CMOITY.

Aneranpaerun. [lonsitue o keToHax Ha mpuMepe aterona. [Ipumenenue
aIleTOHA B TEXHUKE U MTPOMBIIIIICHHOCTH.

MHuoroob6pa3ue KapOOHOBBIX KUCIIOT (II[aBEJIEBOM KUCIOTHI KaK
JIByXOCHOBHOMH, aKpHJIOBON KMCIJIOTHI KaK HETIpeleIbHOM, OEH30iHOM
KHUCJIOTHI KaK apOMaTH4ECKOM ).

[MnenkooOpa3ytromue Macia. 3aMeHa )KUPOB B TEXHUKE HEMUIIIEBBIM
celppeM. CHHTETHYECKHE MOIOIIINE CPECTRA.

MonoyHokuciaoe OpoxkeHne rIroKo3bl. KucioMonouHbie IpoayKTh.
CunocoBanue kopmoB. HutpoBanue nesmitono3sl. [lupokcunm.
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Tema 2.4.
A3zomcooeporca
wue
opeaHuveckue
COeOUHeHUsl.
Honumepoi

107.Amunbl. [TorsTue 06 amuHax. AnudaTudecKue aMUHbI, HX
KJaccu(uKanus 1 HOMEHKIIATypa.
108.AHnnmH Kak oprannyeckoe ocHoBaHue. [lomydyenne anmmHa u3
HUTPOOEH3071a.
[IprMeHeHre aHMIMHA HA OCHOBE CBOMCTB.
109.AMHHOKHCJIOTbI. AMUHOKHCIIOTHI KaK aM(OTEPHBIE .
T YHKIIMOHATIbHBIE OpTraHUYECKHUE COeTUHEHUSI. XUMUUYECKHE CBOMCTBA
AMUHOKHCIIOT: B3aUMOJIEUCTBUE C IIETI0UYaMU, KUCIOTaMU U JPYT C
IpyroM (peakuus MmoJuKoHaeHcanun). [lentuanas cBsS3b U MOJUTIEITHABL.
110IIpuMeHeHEe aMMHOKHCIIOT HA OCHOBE CBOMCTB.
111. Beaku. [lepBuyHas, BTopuyHas, TPETUYIHASI CTPYKTYPBI OCIIKOB.
XUMHUYECKHE CBOMCTBA OEIIKOB: TOpEHUE, IEHATYpaIlus, TUAPOIIU3,
IIBETHBIC peakiuu. bruonornueckne GpyHKIMU OCIIKOB.
112. osmmmepsl. benku u nonucaxapuabl Kak OUOTIOIUMEPHI.
113. lnacTmaccesl. [lomydenne moauMepoB peakiuel moJIMMepr3aIuy 1
MOJIMKOHACHCAITUH.
TepMoruiacTuuHbIE U TEPMOPEAKTUBHBIE MIacTMacchl. [IpeacraBurenu
nJacTmacc.
114.BoJiokHa, ux kiaaccupuranus. [lonyuyenne BonokoH. OTaenbHbIE
MPEACTABUTENN XUMUUECKUX BOJIOKOH.
Hemoncmpayuu
B3anMonelicTBe aMMHaKka M aHUJIMHA C COJISHOM KUCIOTOM.
Peakmus anunuHa ¢ 6poMHOM BOIOH.
Jloka3aTenbCcTBO HATMYMS (PYHKIIMOHATBHBIX TPYII B paCTBOPAX
AMUHOKHCIIOT.
PacTBOpeHue u ocakzeHue OeIKoB.
L{BeTHBIC peakuu OEIKOB.
I'opeHune nTuybero nepa v WEPCTIHON HUTH.
Jlabopamopnuvie onvimul
115 .PacTBOpeHme OETKOB B BOJE.
O6HapyxeHre OEITKOB B MOJIOKE M MSICHOM OYJIbOHE.
116 Henatypauus pacTBopa 0ejika KypuHOTO siiIla CHUPTOM, pacTBOPaMHU
coJiel TSDKEJIBIX METAJUIOB U MPU HarpeBaHUU.

7+5

J14,M4,M5,112
JIP 16, JIP14, JIP
34, JIP 30

J14,M4,M5,112,
JIP 22, JIP 23,
JIP 25

VcTHBIN

WHIUBHLyaJbHBIA OIIPOC
CamocrosTeabHas
paborta.

VcTHbIit

WHMBUyaIbHbIH OIpOC
CamocrosTeabHas
pabora.
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Ilpakmuueckue 3anamusn

117-118 Pemenne sKCiepUMEHTANBHBIX 337a4 Ha UACHTU(PHUKAIHIO
OPTraHUYEeCKUX COCTUHECHUH.

119 Pacnio3naBaHue MJIACTMACC U BOJIOKOH.

Ilpogpunvusvie u npogheccuonanvro 3nauumsle r1emeHmbl
cooepiicanusn. AMUHOKANIpoHOBas Kuciora. Kpomnmsa 6enkoB B
MPOMBINIIEHHOCTH. [[0MMBUHUIXIIOPU, TOIUTETPAPTOPITUIICHATIPOH
KaK MPeACTaBUTEh OJMAMH/IHBIX BOJIOKOH. VICIIOIb30BaHME TH]T
(Tednon). enonodhopmanbaeruaabie mactMaccehl. Lemmymons.
[TpoMbIIIIeHHOE TPOU3BOJCTBO XUMUYECKHIX BOJIOKOH.

J7,J15,J19,M1,M
2,M4, M9, 115,116
JIP 34, JIP 36,
JIP 14

Hroro

189
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XAPAKTEPUCTHUKA OCHOBHBIX BHIOB YUEBHOM JESATEJIBHOCTU

CTYJIEHTOB
Pesynomamur XapakTepucTUKa OCHOBHBIX BUIOB JAE€ATEIbHOCTU Memoouvl oyenxu
obyuenus CTYJICHTOB(Ha YPOBHE YUCOHBIX JICHCTBUIN)
XMMHUS
Beenenue VMeHue  gaBaTh  ompeleleHue U omepuposats | JI2, M1, I1.JIP 1.JIP14

CIICAYIOIIMMH XMMHUYECKUMM IIOHATUSAMH:  BEILECTBO,
XUMUYECKUH JIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTENIBHBIE AaTOMHAsI U MOJIEKYJIIpHAS
MAaccChl, HOH, AJUIOTPOTHSL, U30TOIIBI, XUMUYECKAsI CBSI3b,
3JIEKTPOOTPULIATEIBHOCTD, BaJICHTHOCTb, CTEIICHb
OKHCJIEHUS, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIM 00beM
ra3o000pa3HbIX BEIIECTB, BELIECTBA MOJICKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, 3JIEKTPOIUT U
HERJIEKTPOJIUT, AIEKTPOJIUTHYECKAs TUCCOIHAITHS,
OKHCIIUTENb U BOCCTAHOBUTEINb, OKUCIEHUE U
BOCCTaHOBJIEHHUE, TETJIOBOH 3P eKT peakuu, CKOPOCTh
XUMHYECKOM peaKIny, KaTainn3, XUMHIECKOe PaBHOBECHE,
YIIEPOIHBIH CKeNeT, QYHKIMOHATbHAS TPYIIa, H30MEPHs,
TOMOJIOTHUS

OcCHOBHBIE 3aKOHBI
XUMHUH

dopMyIHpOBaHHE 3aKOHOB COXPAHEHUS MAaCChI BEIICCTB U
IIOCTOSIHCTBA COCTaBa BEILECTB.

YcraHOBKa ~ NPUYMHHO-CIACACTBEHHOM  CBA3M  MEXKIY
coepKaHUEM ATUX 3aKOHOB U HAMHCAHUEM XHMHUYECKHUX
dhopmyn U ypaBHEHUI.

YcraHoBKa 3BOJIIOLNUOHHOM CYIIHOCTH MEHCIEEBCKOM U
COBpeMeHHOH (DOPMYJIUPOBOK MEepUOUIEeCcKOro 3akoHa /l.
W. Menneneena.

OOBbscHeHne (hu3HUeCcKOro CMBICTIA CUMBOJIUKH
MEPUOIUYECKON

TaOMUIBl XUMHUYeCKHX »djieMeHtoB J[. M. Menpaeneena
(HOMEpOB »dJIeMEHTa, TEpPHOJa, TPYIIBI) W YCTAaHOBKA
NPUYUHHO-CIIEICTBEHHOU

CBA3M MEXIY CTPOCHHUEM aToMa M 3aKOHOMEPHOCTSIMHU
W3MEHEHMS

CBOWMCTB 3JIEMEHTOB W OOpa30BaHHBIX HMH BEIIECTB B
MEPUOAaX ¥ IPYTIax.

XapakTepruCTUKA IIEMEHTOB MaJIbIX M OOJBIINX TEPHOIOB
no ux mnonoxeHuto B Ilepuoguueckoit cucreme JI. .
Menpgeneena

J4,M4,M5,I12 11Y2 JIP22,
JIP30

OcHOBHBIE TeopHH
XHUMHH

VYcTaHOBKA 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX BEIIESCTB OT
CTPOCHHS  aTOMOB  OOpa3ylomux WX  XHUMHYCCKHUX
3JICMCHTOB.

XapakTepucTuka BXXHEHIIINX TUIIOB XUMUYECKUX CBA3CH U
OTHOCHUTEILHOCTH 3TOM THUIIOJOTHH.

OOBsicHeHUE 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa
U CTPOCHUS KPUCTAJUIMYECKUX PELICTOK.

DopMyIHpOBKA OCHOBHBIX IIOJIOXKEHMI TEOpUH
DIEKTPOIUTUICCKON JTHCCOITHAIIMA W XapaKTEPUCTHKA B
CBETC OTOM TEOpUH, CBOHCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHUI.

DopmyJIUpOBKa OCHOBHBIX MOJIOKEHU I TEOPUU
XUMUYECKOTO CTPOCHHUS OPTraHWYECKUX COCIWHCHHU U
XapaKTEPUCTHUKA B CBETE 3TOMI

TEOPUH CBOMCTB OCHOBHBIX KJACCOB OPTaHUYECKUX
COEIMHEHNH

J14,M4,M5,I121TY2 JIP
10,J1P22, JIP 23

Baxkuelimmue

XapakTepuCTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOJYy4YECHUS

JI4,M4,M5,112 JIP 22,JIP 23
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BelIeCTBA
MaTepHuaJibl

u mpuMeHeHus BaxHeimmx metaymoB (IA u I A rpymm,
TIOMUHUS, JKelie3a, W HEKOTOPBhIX d-3IIEMEHTOB)M WX
COCTMHECHUM.

XapakTepucTHKa COCTaBa, CTPOCHHS, CBONCTB, TOIYYCHUS
u mpuMeHeHHs BaxkHewmmx HemetamioB (VIIL A, VIIA,
VIA rpynn, a Tak ke a3ora u Qocdopa, yriepoaa u
KpEMHUS, BOAOPOa) U X COSAMHCHUH.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJy4YeHUS
W TPUMEHEHUS BaXKHEHIINX KIACCOB YIIIEBOJOPOIOB
(ayIkaHOB, IMKJIOAIKAHOB, AIKCHOB, AJIKMHOB, aPCHOB) U UX
Hanbosee 3HAYNMBIX

B HAPOJIHOXO3MCTBEHHOM IIJIaHE MPEJCTaBUTENEH.
AHanorugxas XapaKTepPUCTHKA Ba)KHEUTITIX
MpencTaBuTeNiell  APYruX  KJIAcCOB  OPraHUYECKHX
COCJIMHEHWI: MeTaHOola M JTaHOJa, CIOXHBIX 3(HpPOB,
JKHPOB, MBLIT, aJbJACTUIOB (bopmanbaernmnon
HareTalbAeTHIa), KETOHOB (aleToHa), KapOOHOBBIX KHUCIOT
(YKCYCHOW KHCIIOTBI, JUISl €CTECTBEHHO-HAYYIHOTO TPOQHIISL
MpeacTaBUTENIeH APYruX KIACCOB KMCIOT), MOHOCAXapHI0B
(TMr0KO3bI), IMcCaxapuAoB (Caxapos3bl), IOJIUCAXAPHIIOB
(kpaxmaiia 1 IeJUTEOJIO3b ), aHIITHHA, AMUHOKHUCIIOT, OCITKOB,
HMCKYCCTBEHHBIX W CHHTETHYECKHMX BOJIOKOH, Kay4yKOB,
IJ1acTMAacC

JIP 36

XuMH4yecKkui

AI3bIKH CHMBOJIMKA

Ucnonb3oBanne B yueOHOH U  mpodeccHoHaTbHOR
NESITebHOCTY XUMUYECKHX TEPMUHOB M CUMBOJIMKH.
Ha3BaHue wH3ydeHHBIX BELIECTB M0 TPUBUAIBHON WU
MEXAYHApOJHOM HOMEHKIAType W OTpakeHHE COCTaBa
3THUX COCTUHEHUH C TTOMOIIBI0 XUMHUYECKUX (POPMYIL.
OtpakxeHHE XMMUYECKUX IPOLECCOB C  IIOMOLIBIO
YPaBHEHUH XUMUYECKHUX peaKkIui

J15,J19,M3,M7
MS5,116,115 JIP 9, JIP23, JIP
16

Xumuueckue
peakun

OObsicHeHHE  CYHIHOCTH  XHMHYECKHMX  IPOLECCOB.
Krnaccupukanuss XUMHYECKHX PpEAKIUH MO0 pa3InIHBIM
NPU3HAKAM: YHCIy W COCTaBY IPOAYKTOB M PEAarcHTOB,
TerioBoMy 3QQeKTy, HampaBiICHUIO, ¢a3e, HATUIUIO
Karaiu3aTopa,  W3MEHEHHIO  CTENEeHEH  OKHCICHUS
JNIEMEHTOB,  OOpa3yIoIIMX  BEHIECTBA. Y CTAaHOBKA
MPU3HAKOB OOLIETO0 M Pa3NUYHOTO B THUIIOJIOTUH PEaKUUN
JUIs  HEOpPraHM4ecKod M OpPraHM4YecKOd  XUMHH.
Knaccudukanus BemecTB U MPOIECCOB C TOYKH 3PEHUS
OKHCJIeHUs-BoccTaHOBIeHUs.  CocTaBieHue  ypaBHEHUI
peakuuii C TOMOIIBI0 METoJda 3JIEKTPOHHOro OanaHca.
OOmBsicHeHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHW PeaKIuu
W TIOJIOKECHUS XMMUYECKOTO DPaBHOBECHUS OT Pa3IMYHBIX
(hakTOpoB.

J15,J19,M3,M7

MS5,116,IISITY3 JIP 23, JIP
25, JIP10

XuMH4yecKkui
IKCIEPUMEHT

XuMuyeckas
uHpopMauus

BrimonHeHHEe XMMHYECKOTO SKCICPUMEHTA B  TOJTHOM
COOTBETCTBHH C TIpaBWJIamMu Oe3omacHocTH. HalmromeHue,
¢dukcanMss W ONHCAHUE pPe3yJbTaTOB MPOBEICHHOTO
AKCIIEPUMEHTA

ITpoBeneHre CaMOCTOSITENBHOTO TIOMCKA XHMHUECKOMN
WH(POPMAITUK C HUCTONB30BAHUEM Pa3IMYHBIX MCTOYHUKOB
(HAy4HO-TIOMYJISIPHBIX ~ M3[AHUH, KOMIIBIOTEPHBIX  0a3
JMaHHBIX,  pecypcoB  Hutepuera).  Hcmomb3oBaHue
KOMIIBIOTEPHBIX TEXHOJIOTHH i 00pabOTKM W Tepenadn
XUMHYECKOW HHpOpMAIMK ¥ €€ MpPEJACTABICHUS B
pasIrYHBIX GopMax

J14,M4,M5,112 JIP 16, JIP14,
JIP 34, JIP 30

Pacuersl
XUMUYECKHM
dopmynam

mo

VcranoBka 3aBUCUMOCTHU MCKOY KauyeCTBCHHOM u
KOJIMYSCTBCHHOM CTOpOHaAMH XUMHYCCKHUX 00BEKTOB U
IIPONICCCOB. Pemenne paCyY€THBIX 3aJad 10 XHUMHYCCKHUM

J14,M4,M5,112 JIP 30, JIP 36
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YpPaBHEHHUSIM (hopMynam 1 ypaBHEHUSIM

IIpoduanHoe u | OOBsCHEHHEe XUMHUYECCKUX SBJICHHUH, mpoucxomsmwux B | JIS,J19,M3,M7
npodeccMoHaNbHO | IpupoAe, ObTy M Ha mpousBoAcTtBe. OmpeneneHue JI\;IS’B‘%]})S;;P 25, 7P 36,
3HAYHAMOE BO3MOXKHOCTEH MPOTEKaHUS XUMHUYECKUX IPEBpAICHUN B

cojiep:kaHue pasnuuHbIX yciaoBuax. CoOnrogeHre IpaBuil 3KOJIOTHIECKH

IpaMOTHOTO IIOBEAEHUs B OKpyKaromeid cpene. OueHka
BIIMSHUSI XUMHYECKOTO 3arps3HEHHs OKpYKarolel cpeabl
Ha OpraHu3M 4YeJOBEKa M JAPYrHe S>KUBBIE OpPraHU3MBI.
Cobmionenne mpaBui  0e30mMacHOro  OOpamieHus  C
TOPIOYUMH M TOKCHYHBIMH BELIECTBAMH, J1a0OpaTOPHBIM
obopynoBanueM. IlogroroBka pacTBOpPOB  3aJaHHOI
KOHIEHTpaIu B ObITY W Ha mpou3BoiacTBe. Kputnueckas
OLIEHKAa JIOCTOBEPHOCTHM XHMMHYECKOW  HH(popmanuwy,
MOCTYMNAloIeH 13 pa3HbIX HCTOYHUKOB

5 IEPEYEHb YYEBHBIX W3JAHUIN,
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