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1.1losicHUTEILHASA 3aIIUCKA

O6meobpazoBarenbHas yaeOHas muctumnaa OV/.11  «Xumusy
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIE3HOOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooOiero oOpa3oBaHUs B
npenenax OCBOEHHUS OCHOBHOM MpodecCHoHaTbHONW 00pa3oBaTeNbHON MpOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oOBaHHS TPH MOATOTOBKE
KBATH(UITUPOBAHHBIX pa00OYHX U CITYKAIIHX.

Conepxanue nporpammbl OV /. 11«Xumus» HamnpaplieHO Ha JAOCTHXKCHHUE

CHENYIOIINX LeJIe:

1. (dbopMmHpoBaHrE y 00yYarOIUMXCsl YMEHUSI OLEHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. dopMupoBaHHE y OO0YyYaroOImMXCS LEIOCTHOTO IMPENCTABICHUS O

MUpPE W POJIM XUMHUHU B CO3JJaHUH COBPEMEHHOM €CTECTBEHHOHAY4YHOU
KapTHUHBl MHUpPA; YMEHUSI OOBACHATH OOBEKTHl U TPOLECCH OKpPY)KAIOIIEH
JNEUCTBUTENBHOCTA: IMPUPOJHOW, COLMAIBHOU, KYJBTYPHOW, TEXHUYECKOU
Cpelbl, — UCIOJB3YS JUIsl 3TOI0 XUMUYECKNE 3HAHUS;

3. pazBuTHEe y OOydYaloIMXCsl YMEHUHA paszaudath (axkTel U
OLICHKM, CpaBHMBAThb OLICHOYHBIC BBIBOJABI, BHAECTbH HX CBS3b C
KPDUTEPHUSIMA OLEHOK M CBA3b KPHUTEPHEB C ONPEACICHHOM CUCTEMOU
LIEHHOCTEH, POpMyIHpPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MMO3UIIHIO;

4, npuoOpeTeHune 00y4arIUMHCs ombITa  Pa3HOOOpPa3HOM
JEeSATEIbHOCTH, MO3HAHUA U CaMOITO3HAHUA; KJIIOYEBBIX HABBIKOB, MMEIOIIMX
YHUBEPCAIbHOE 3HAYEHHUE [UJISl PAa3JIMYHBIX BUAOB JAESATENBHOCTU (HABBIKOB
peuieHust MmpoOieM, TPUHATUS PEIICHHWM, MOWCKa, aHaliv3a U 00paboTKu
uHpopMaluy,  KOMMYHHUKATHBHBIX  HABBIKOB, HAaBBIKOB  H3MEpEHUil,
COTPYIHHYECTBA, 0€e301MacHOTo oOparteHus C
BELECTBAMH B ITIOBCEIHEBHOM KU3HN).

2. O0mast xapakTepucTUKA Y4e0HOM JUCUUIIINHbBI
OV.11 «Xumusi»

XUMHsIT — 3TO HayKa O BEUIECTBAX, MX COCTAaBE U CTPOCHHM, CBOWCTBAX M
MPEBPAIICHUSIX, 3HAYCHUM XWMHUYECKHX BEIIECTB, MATEpUAJIOB M TIPOIECCOB B
MPAKTUYECKOMN JCSITEIILHOCTH YEJIOBEKA.

Conepxanue obmeodpazoBarenbHol yueoHou quctuminabl OY 1. 11 «Xumus»
HaIpaBJICHO HAa YCBOCHHE OOYUYAIOIMIMMHUCS OCHOBHBIX MOHATHM, 3aKOHOB U TEOPUI
XUMUH; OBJIQJICHUE YMEHUAMH HaONIOAaTh XUMHUYECKUE SIBJICHUS, IPOBOJUTH
XUMUYCCKUN IKCTICPUMEHT, MPOM3BOAUThL PAcueThl HA OCHOBE XHMHUYECKHX (DopMyIT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUH.

B mporecce uzydyenus XxumMun y oOydarommxcsi pa3BUBAIOTCS MO3HABATEIbHBIE
MHTEPEChl W HUHTEIUICKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIHLHOM
NpUOOPETEeHUH 3HAHUM MO XUMHUU B COOTBETCTBUHU C BO3HUKAIOMIMMH KU3HEHHBIMU
npoOiemMamMu, BOCHUTBHIBAETCS OEpeXKHOE OTHOIICHHS K MpPUpPOJE, TMOHWMAHUE
3I0pOBOrO 00Opa3za KU3HU, HEOOXOAUMOCTH MPEIYNPEXKICHUS SIBICHUN, HAHOCAIIINX
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Bpel 30pOBbI0 M OKpyxaromeid cpeae. OHM OCBaMBaKOT IMPUEMBI T'PaMOTHOTIO,
0€30MacHOr0 UCTOJIb30BaHUSI XUMUYECKUX BEIIECTB U MAaT€PUAJIOB, TPUMEHSIEMBIX B
OBITY, CENTbCKOM XO34UCTBE U Ha MIPOU3BOICTBE.

[Ipu CTpyKTypUpOBaHUU COJEpPKAHHUS  OO0IIE0O0pa3oBaTENbHON  yuyeOHOM
TUCHUIUIMHBL I TEXHUKyMa, YYUThIBIach OOBEKTUBHAs  PEAJbHOCTh —
HEOONbIION 00BEM YacoB, OTIYIICHHBIX Ha HU3Y4YCHHE XUMUU M CTPEMIICHUE
MaKCHUMaJIbHO COOTBETCTBOBATh WJAESIM pa3BuBarouiero ooOyuenus. [lostomy
TEOPETHYECKHE  BOMPOCHI ~ MAaKCHMaJbHO CMEUIEHbl K  Hadally  HM3y4YeHHs
TUCITUIUIMHBL, C  TEM, 4YTOOBl  TOCIHEAymMA  (DaKTUYSCKUN MaTepual
paccMaTpHUBajICs Ha OCHOBE M3YYEHHBIX TEOPHUH.

Peanuzamust neAyKTHMBHOTO TOAXOAa K U3YYCHHIO XHMHH CIOCOOCTBYET
Pa3BUTUIO TaKUX JIOTHYECKUX OIepaluii MbIIUICHUS, KaK aHajlu3 U CHUHTE3,
00001IeHe W KOHKpETH3allvs, CpaBHEHHE W aHaJOrus, CHUCTeMaTH3alus Hu
KJaccuukanus u ap.

M3yuenne muctumamabl OY.11 «Xumus» B TEXHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBUCHUMOCTH OT Mpoduis npodeccCuoHaIbHOro 00pa3oBaHusi. ITO
BBIPAXKAETCS B COJAEpX)AaHUU OOYy4YEeHHSs, KOJMYECTBE YacOB, BBIJCISIEMBIX Ha
M3Y4YEHUE OTACNIBHBIX TEM MPOrPAMMBbI, TIIyOMHE HMX OCBOEHHUS OOYYaIOIIMMUCS B
oO0beMe W  XapakTepe  NPaKTUYECKUX  3aHATUN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[Tpu OCBOCHHH npodeccun  43.01.09 «lloBap, KoHIUTEPY»
€CTECTBEHHOHAYYHOTO  IpOoQuiisd MpO(ECCHOHANBEHOTO  00pa30BAHMUS  XUMHS
n3yuaercs 6ojee yriyosieHo Kak npoduiibHas yueOHast JUCHUILIAHA.

Cneunduka uzydeHuss xuMuu npu osnaneHun npodeccun 43.01.09 «Ilosap,
KOHAUTEP OoTpakeHa B Kaxaoh Teme pasnena «ConaepxaHue ydeOHOU
TUCHUIUIUHBDY B pyOpuke «IIpodusibHbie U nMpodhecCHOHATIBHO 3HAYMMBIE 3JIEMEHTHI
COIEpKaHUS». OTOT  KOMIIOHEHT  pealu3yercs npu WH]IUBUAYAJIBHOU
CaMOCTOSATENbHON pabore oOywaromuxcsi (HamucaHuu pedepaToB, MOATOTOBKE
COOOIIIEHUH, 3aIUTe TPOCKTOB), B Mpollecce Y4YCOHOM  JEATEIBHOCTH  IOJ
PYKOBOJCTBOM NpenoaaBaTensi (BBIIOJHEHUH XUMHUYECKOTO HSKCIEPHUMEHTa —
7a00paTOPHBIX  OMBITOB M TPAKTUYECKUX  paboT, pEIIeHWH  MPAKTHKO-
OpPHEHTHUPOBAHHBIX PACUETHBIX 33/1a4 U T. 11.).

B mpouecce wu3ydeHuss XHMHHM TEOPETHYECKHE CBEIEHHS JOIOIHSIOTCS
JEMOHCTpalUsSIMH, J1aOOPAaTOPHBIMU OMNBITAMH W MPAKTUYCCKUMHU  3aHSATHUSIMHU.
3HAUUTEIbHOE MECTO OTBOJUTCS XUMHUYECKOMY J3KcrepuMeHTy. OH OTKphIBaeT
BO3MOKHOCTh (DPOPMHUPOBAThH y 00YYaIOIIMUXCSl CHEUUATIbHbIE MPEAMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMHM, BBIMOJHATh MPOCTHIE XUMUYECKUE OMBITHI, YYHUTh
0e30macHOMY UM JKOJOTMYECKH TPAMOTHOMY OOpallleHHI0 C BELIECTBAMH,
MaTepuaiamMH U rpoieccaMmu B ObITY U Ha MPOU3BOJICTBE.

Jlist  opraHW3anuu BHEAYIUTOPHOW CAMOCTOSITEILHOM pabOThl CTYACHTOB,
oBmaneBaronux mnpodeccuerr  43.01.09 «IloBap, KoHmUTEP», TMPEACTABICH
MIPUMEPHBIN TIepedeHb pedepaToB (IOKIAIO0B), UHIUBUYTBHBIX TPOEKTOB.

B mpouecce uzyuenus nucuummnabl OV 11 «Xumus» BaxkHO (OpMHPOBATH
MH(POPMALIMOHHYIO KOMIIETEHTHOCTh oOyuaronuxca. llostomy mnpu opraHuzanuu



CaMOCTOSITENIbHON pabOThl HEOOXOJUMO aKIICHTUPOBATh BHUMAHUE OOYYArOIINXCS
Ha mioucke HHPOpMalMM B CcpeAcTBaXx MaccMmenua, WHrepHere, yueOHOU U
CHeuaIbHOM JUTEepaType C COOTBETCTBYIOIIUM opopMIIEHUEM u
IPEe/ICTaBIICHUEM PE3YIbTaTOB.

N3yuenune obGmieobpazoBaTenpHoit yueOHoM muctuiuimabl OYV]I.11 «Xumus»
3aBepIlaeTrcs IMOABEJACHUEM  HUTOroB B (¢opMe  dK3aMeHa B paMKax
IPOMEXKYTOYHOM arrectanuu cTyAeHToB B mpouecce ocBoeHus OIIOII CIIO c
MOJIydeHUEM  CpemHero  olmiero  oOpa3oBaHWs;  NPOTPaMMbl  MTOATOTOBKHU
kBanM(punMpoBaHHbIX pabounx u ciayxammx (IITIKPC.)

3. MecT0 y4eOHO# AUCHUILIUHBI B Y4eOHOM IIaHe

VYyeonas mgucuuminHa OY /.11 «Xumus» sBaseTcs y4eOHbIM MPEIMETOM II0
BBIOOPY U3 00sA3aTenbHON TpeameTHON oOnactu «EctecTtBeHHble Hayku» DI'OC
cpenHero o61ero oopa3oBaHUS.

B texnukyme yuebnas mucummuinHa @ OVY.11 «Xumus» wuszyyaercs B
obmeobpazoBarenpbHoM 1ukiIe ydeoHoro OIIOII CIIO nHa 06a3e OCHOBHOIO
oOmero oOpa3zoBaHus ¢ mostydeHueM cpennero odmiero oopaszosanus (IITTKPC).

B yue6npix mnanax IIIIKPC mecto yuebnoi mucummumasl OY/I.11 «Xumus»
— B cocTaBe 0011e00pa3oBaTebHBIX Y4YEOHBIX JUCIUIUIMH 1O  BBIOOpY,
hopMHUpYyEMBIX B3 0053aTeNBHBIX NMpeaMeTHBIX obsiacteit ®I'OC cpemnero oOiero
oOpazoBanus, s npodeccun 43.01.09 «lloBap, koHgUTEP» Kak NpoQuIIbHAS
y4yeOHasi TUCUUIUIMHA TPO(PECCHOHATBEHOTO 00pa30BaHMUS.

1.3.Pe3yjibTaThl OCBOCHUS Y4EOHOU AMCUHMIIIUHBI

OcBoenune  comepkanust  yueOHoil — gucuumuinmHbel OY/[.11 «Xumusy,
o0ecnieunBaeT JOCTHXKEHHE CTYJEHTaMH CIEAYIOUINX pe3yJIbTATOB:

JAUYHOCHHBIX:

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MCTOPUU M JOCTHIKEHHUSM OTEUECTBEHHOM
XUMHUYECKON HayKd; XHMUYECKHM TPAMOTHOE TIOBEJEHHUE B NPO(hecCHOHATBLHON
AESTeIbHOCTY W B OBITY MHpu OOpallleHUd C XUMHYECKHMHU BEIIECTBAMH,
MaTepHalaMH U MPOLECCaMU;

- TOTOBHOCTh K NPOAOKEHHIO O0pa3oBaHUs U TOBBIMICHUS KBaIU(UKAINH
B M30paHHOI NpodecCHOHAIBHON NEATENbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIIUN B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTHXKEHHSI COBPEMEHHOM XHMMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJOTUWA JJii TMOBBIIIEHUS COOCTBEHHOI'O MHTEIJIEKTYalbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuOHaTbHON IeATeNTbHOCTH;

MEManpeomMenHpix :

- WCIIOJb30BAaHWE PA3JUYHBIX BHUIOB II03HABATEIBHOW JEATEIBHOCTH U
OCHOBHBIX MHTEJUIEKTYyaJIbHBIX oOmepanuil (MOCTaHOBKH 3aiayd, (OpMyIHpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IICHNS, CUCTEMAaTHU3alll1, BbISBICHUS
MPUYMHHO-CJICICTBEHHBIX CBs3€H, MOUCKAa aHaJOroB, (HOPMYIHPOBAHHS BHIBOJOB)
JUIsL pEelIeHUs] TOCTABJICHHOM 3aJ1ay, NMPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS
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(HaOnrofeHus, HAYYHOTO SKCIEpUMEHTa) I M3Yy4YEHHUS pPa3Iu4HbIX CTOPOH
XUMUYECKUX OOBEKTOB U TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJAMMOCTH
CTaJIKUBATHCS B MpodeccuoHaibHOM cdepe;

- HCHOJIb30BAHHE PA3JIMYHBIX HMCTOYHUKOB [JII IOJYYEHHUS XUMHYECKOU
uH(poOpMaIMK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh MJI JOCTHXKEHUS XOPOIIMX
pe3ynbTaToB B podeccuoHanbHoOu cdepe;

npeomemmuulx:

- chOpMHPOBAHHOCTh TMPEACTABICHUN O MECTe XHMHH B COBPEMCHHOU
HAyYHOW KapTHHE MHpa; MOHUMAHUE PO XUMHUU B (HOPMHUPOBAHMU KPYyro3opa
¥ (QYHKIHMOHAIBHON TPAaMOTHOCTH YEJIOBEKa I PEIICHUS MPAaKTUUECKUX 3ajay;

- BIAJCHUE OCHOBONOJAralOUMMU XWUMHUYECKHUMH MOHATUSAMH, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSMH;  YBEPEHHOE  MOJb30BAHME  XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJAJCHUE OCHOBHBIMHU METOJAMH HAYYHOTO MO3HAHHUS, HUCIOJIb3YEMBIMH B
XUMHMH: HaAOJIOJIEHUEM, OMNHCAHMEM, H3MEPEHHEM, OSKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBSCHATH PE3YyJbTaThl MPOBEJIECHHBIX OIBITOB U J€laTh BHIBOJBL;
TOTOBHOCTh U CHOCOOHOCTh MPUMEHATb METOJbl IO3HAHUS MpPU PpEHICHUU
MPAKTUYECKUX 33/1a4;

- c(OpMHUPOBAHHOCTh yYMEHMSI  JaBaTb  KOJMYECTBEHHbIE  OLEHKU H
MIPOU3BOIUTH PACUETHI [0 XUMHUECKUM (HOpMysIaM U YpaBHECHUSM;

- BJAJICHHE TpPaBWJIAMHU TEXHUKH O€30MaCHOCTH TMpPU  HUCIOJIb30BAHUU
XUMHUYECKUX BEIIECTB;

- c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIUU IO OTHOUIEHUIO K XMUMHUYECKOU
uH(pOopMauK, NOJy4aeMOl U3 Pa3HbIX HCTOYHUKOB;

- c(hopMHpPOBAHHOCTH  CHUCTEMBI 3HaHMH 00 OOIMUX  XUMHUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX;

- c(OpMUPOBAHHOCTb YMEHUU HCCIEAOBAaTh CBOWCTBA HEOPraHUYECKUX M
OpPraHUYECKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUYECKHX
peaKknii, MPOTHO3UPOBATh BO3MOXKHOCTh UX OCYILECTBIICHUS;

- BJIAJICHAE YMEHUSMH BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUM O COCTaBe,
CTPOGHHMH BELIECTBA M OCHOBHBIX XUMHYECKHMX 3aKOHAaX, IPOBEPITh HX
HKCIIEPUMEHTAJIBbHO, GOPMYIIUPYS LIETb UCCIEA0BAHNUS;

- BJAJCHHE METOJAaMHM CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W TNPOBEIACHHUS
XUMUYECKUX DKCIEPUMEHTOB C COONIOACHUEM TpaBWil Oe30MacHOd paldoThI
C BEUIECTBAMU U JIAOOpAaTOPHBIM 00OpyAOBaHUEM; CHOPMUPOBAHHOCTh YMEHUU
OMKCaHMs, AaHAJIM3a U OLEHKH JIOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

- c(pOpMHUPOBAHHOCTH YMEHUMN MPOTHO3UPOBATH, AHATTU3UPOBATH U OLICHUBATH C
MO3ULIUNA PKOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NeATEIbHOCTU YeJIOBeKa, CBA3aHHOM ¢ epepaboTKOM BEIIECTB.

CryneHT, OCBOMBIIMN O0pa3oBaTelIbHYIO MpOrpaMmy, JOJDKEH 00JajgaTh
CIeNYIONUMHU 00mKMHU KoMrieTeHusiMu (nanee - OK):

OK 01. Beibupats criocoOsI petieHust 3a1a4 mpoecCuoHaNbHON NesTeTbHOCTH,
MIPUMEHUTENBHO K Pa3IUYHBIM KOHTEKCTaM.

OK 02. OcymecTBiasTh MOHWCK, aHAIM3 W HMHTEPIPETALUI0 HHPOpMAIUH,
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HEO0OXOMMOM /sl BRITIOJTHEHUS 3a/1a4 MPOo(heCCUOHATBHOU MeATeTbHOCTH.

OK 03. IlnanupoBaTh W peaIn30BbIBATh COOCTBEHHOE MNpO(decCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGorath B KOJUIEKTUBE M KOMaH/E, YP(PEeKTUBHO B3aUMOACHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTaMHU.

OK 05. OcymecTtBiasTh YCTHYHO W TUMCBMEHHYIO KOMMYHHUKAIIMIO Ha
roCyJapCTBEHHOM $I3BIKE€ C Y4Y€TOM OCOOEHHOCTEH COLMAIbHOTO U KYJIBTYPHOIO
KOHTEKCTA.

OK 06. [IposBisTh rpak1aHCKO-MATPUOTHYECKYIO MMO3UIUIO, TEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA OCHOBE TPAJAMIIMOHHBIX O0IIEYETOBEYECKUX LICHHOCTEN.

OK 07. CopeiicTBOBaThH COXPaHEHUIO OKpYXarolen Cpenpl,
pecypcocbepexkennto, 3pPEeKTUBHO ACHCTBOBATh B UPE3BbIUYAMHBIX CUTYyAIUX.

OK 08. Hcnonb3oBaTh cpeacTtBa (U3MUECKON KyJIbTYpbl JJIi COXPAHEHUS H
YKpEIJIEHUs] 3JI0pOBbS B  Mpolecce MNpoPEecCUOHANBbHON  AESATENBHOCTH U
Mo/Jiep>KaHusi HEOOXOIMMOTO YPOBHS (PU3NYECKOM TOJITOTOBIEHHOCTH.

OK 09. Hcnonb3oBaTh MHGOPMAIIMOHHBIE TEXHOJOTHU B MpodhecCHOHATHHOM
NEATEIIBHOCTH.

OK 10.  Ilomp3oBatbcs ~ mpodeccHuOHATBHOM  JOKYMEHTalMe — Ha
roCcyJIapCTBEHHOM ¥ MHOCTPAHHOM SI3bIKE.
OK 11.  IlnanupoBaTh  NOPEANPUHUMATEIBCKYIO  JESITEIBHOCTH B

npodeccuoHabHOM cdepe.

5. Copep:xaHue U CTPYKTYpa Y4eOHOM AUCHHUILINHBI
OV/.11 «Xumus».
5.1. Conep:kanue y4eOHOUH TUCUMILTHHBI
BBenenue

Hayunble wmeTonpl mNO3HAHWS BELIECTB W XUMHUYECKUX sABJIeHUU. Poib
JKCIIEPUMEHTA W TEOPUM B XUMHUU. MoAenupoBaHHE XWMHUYECKUX IPOLECCOB.
3HaueHue xuMuu Tpu ocBoeHuu Tmpodeccun 43.01.09 «IloBap, KoHIUTEP»
npoheccuoHanIbHOro 00pa30BaHus.

Oprannyeckasi XumMus
IIpeomem opeanuueckoti xumuu.
Teopus cmpoenus opeanuieckux coeouHeHuu

IIpeamer opranuyveckoid xumum. IloHaTHe 00 OpraHMYECKOM BEUIECTBE U
OpraHnYecKON XUMHUHU. KpaTkuil Oyepk MCTOPUM Pa3BUTUS OPraHMYECKON XHMHHU.
Butanusm u ero kpymenue. OcoOEHHOCTH CTPOEHHS OpPraHUYECKUX COEAMHEHHM.
Kpyrosopor yriepoaa B mpupo/e.

Teopusi  cTpoeHusi  opraHmyeckux  coeauHenuit  A.M.byrtieposa.
[Ipenmoceuiku co3nanust Teopun cTpoeHuss. OCHOBHBIE MTOJIOKEHHS TEOPUU CTPOCHUS
A.M.bytnepoBa. XUMHUYECKOE CTPOCHHE U CBOWCTBA OPraHUYECKHUX BEIIECTB.
[Tonsitue 00 m3omepun. CriocoObl OTOOpa’KeHUSI CTPOCHUSI MOJEKYJBI ((hopmyIbl,
Mojenn). 3HaueHue teopun A.M.byTiepoBa st pa3BUTHS OPraHUYECKOW XUMUU U
XUMHUYECKUX NPOTHO30B.



Crtpoenue aToma yriepoja. IJIEKTPOHHOE 00JIaKo U OpOUTallb, S- U p-OopOUTaIH.
DONeKTpOHHBIE U AJNEKTpOHOTrpaduueckue GopMylibl aToMa yriiepoja B OCHOBHOM U
BO30YKJIEHHOM cOCTOsIHUSIX. KOoBajieHTHasi XMMUYecKas CBSI3b M €€ Kilaccuukanus
no crocoOy TepeKkpbiBaHUsl opouTaneil (o- u m-cBsa3u). IloHsTHEe TUOpUAU3AIUY.
Paznmuunbie Tl THOpuAM3anuu W (opmMa aTOMHBIX opOuTaned, B3aUMHOE
OTTAJIKUBAaHUE TUOPHUIHBIX OpOUTAJIE MW MX PACIOJIOKEHHWE B MPOCTPAHCTBE B
COOTBETCTBMM C MHUHUMYMOM OHepruu. ['eoMeTpuss MOJIEKYJ  BEIIECTB,
00pa30BaHHBIX aTOMaMU yTJepoa B Pa3IMYHbIX COCTOSHUSX THOPUIU3AIUN.

Knaccudpuxauus OpPraHM4YecKux COCAMHEHU. Kinaccudukanus
OpraHUYECKUX BEIECTB B 3aBUCHMOCTH OT CTPOEHHUs yriaepoaHou nenu. [lousrue
dbyHKuMoOHambHOW Tpymmbl. Kiaccudukanus OpraHWYecKWX BEMIECTB 110 THILY
(GyHKIIMOHATBHON Tpynnbl. OCHOBBI HOMEHKJIATYPbI OPraHU4YeCKHX BelleCTB.
TpuBuanbHble Ha3BaHus. PalmoHanbHas HOMEHKJIATypa Kak MIPEAlIeCTBEHHUIIA
HomeHkiatypsl [IUPAC. Homenknarypa [UPAC: npuniunsl oOpa3oBaHus Ha3BaHUM,
CTapIIMHCTBO (DYHKITMOHAJIBHBIX TPYIIN, UX 0003HaUeHHE B Mpedukcax u cyddukcax
Ha3BaHWI OPraHUYECKUX BELIECTB.

Tunbl XUMHYECKHX CBfi3eii B OPraHMYeCKHX COeJIMHEHHSX M CIOCOObI HMX
pa3pbiBa.

Knaccudukanuys KoBaJE€HTHBIX CBSI3€H MO AJIEKTPOOTPUIIATEIILHOCTH CBSI3aHHBIX
aTOMOB, CIOCOOY TEepeKpbIBaHUS OpOUTaneii, KpaTHOCTH, MEXaHU3MY OOpa30BaHUA.
CBs13b IPUPOJIBI XUMUYECKOM CBSI3U C TUIIOM KPUCTAJUTMYECKON PEIIECTKH BEIIECTBA U
ero (pM3NYeCKUMU CBOMCTBaMU. Pa3pbhlB XUMHUYECKOHM CBSI3M Kak Ipolecc, 0OpaTHBIMA
ee 00pa3oBaHUIO. ['OMOJUTUYECKH W TETEPOJUTUUYECKUN pa3pbIBbl CBSI3EH, HX
COTNOCTaBJIE€HWE C OOMEHHBIM U JIOHOPHO-AKIENTOPHBIM MEXaHU3MaMU UX
oOpazoBanus. [loHsATHE CBOOOHOTO pajuKana, HyKJICOPUIBHOU U 3NEKTPOPUIbHON
YaCTHIIBI.

Knaccudpukauusa peakuuii B opraHuveckon xumuu. [lonstue o tumax u
MEXaHM3MaxX peakiuid B opraHuueckoir xumum. CyOcTpaT U pearcHr.
Knaccudukanus peakuuii mo u3MEHEHHUIO B CTPYKType cyOcTpaTa (pucOoequHEHNE,
OTIICIUICHUE, 3aMEIICHHE, W30MEpU3alusl) M TUIy peareHTa (paauKajibHBbIE,
HykiIeopuiabHble, dnekTpoduiabHbie). Peakium npucoemuHenus (An,  Ag),
snumuaupoBanus (E), 3amemenus (Sg, Sy, Sg), m3omepuzarnuu. Pa3zHOBHIHOCTH
peakui Ka)XXJ0Tro THUMA: TUIPUPOBAHUE WU JETHUAPUPOBAHUE, TaJOTCHHUPOBAHUE U
JerajoreHupoBaHne, THApATalMsd W JeTUJpaTalus, TUAPOTaJOreHUPOBAHHE U
JETUApOrajJoreHUpOBaHUE, TTOTMMEPHU3AIINS U TTOJUKOHACHCAIIUS, TIEPErpyITUPOBKA.
OcoOEHHOCTH OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA B OPraHUYECKON XUMUH.

CoBpeMeHHbIE TIPeICTABJIEHHSI 0 XMMHUYECKOM CTPOEHUM OPraHMYecKHX
BemiecTB. OCHOBHBIE HANpaBJICHUS pa3BUTUS Teopuu cTpoeHus A.M.bytieposa.
N3omepusi opraHudeckux BemecTB W ee Buabl. CTPYKTypHas HU30MEpHs:
MEKKJIaccoBas, YIJIEPOJHOIO  CKeJieTa, IOJIO)KEHUSI  KpaTHOM  CBSI3M M
dbyHKIMOHANBHOW Tpynmbl. [IpocTpaHCTBEHHass W30MeEpHs: TEOMETpUYecKas U
ontuyeckas. [loHATHE acUMMETPUYECKOro IIeHTpa. buojoruueckoe 3HaYEHUE
ONTUYECKOW H30Mepuu. B3anMHOE BIUSHHE aTOMOB B MOJIEKYJIaX OPraHUYECKHUX
BEIECTB. JJEKTPOHHBIE A(PPEKTHI aTOMOB M aTOMHBIX TPYMNI B OPraHUYECKUX
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MoJiekynax. MHAyKUMOHHBIA 3(Q¢eKT, MOJOKUTENbHBII M OTPULATENbHBIN, €ro
ocobeHHocTH. Me3zomepHbIit 3hdexT (3 PekT conpskeHus ), ero 0COOCHHOCTH.
Jlemoncmpayuu
Komnekuu oprannyeckux BemecTB (B TOM YHCIIE JIEKAPCTBEHHBIX MPEMapaTos,
KpacuTeseil), MaTepuanoB (IPUPOAHBIX U CHUHTETUYECKHX KaydyyKOB, IJIACTMACC U
BOJIOKOH) W U3JIETUN U3 HUX (HUTEH, TKaHeH, OTNEJIOYHBIX MaTepuaioB). Mojaenu
monekyn CH, C,Hy, C,H,, CgHg, CH30OH — mapoctepkHeBble W OOBEMHBIE.
Mopenu OTTaJIKuBaHUSI THOPUIHBIX OpOUTAIICH C MOMOIIBIO BO3YIIHBIX [IAPOB.
B3aumogenicTBue HAaTpusi C 3TAHOJIOM W OTCYTCTBUE B3aUMOJICVCTBHUS C
TUATHIIOBBIM 3GupoM. OMBITHI, TOATBEPKIAIONTNE HATMYNE (DYHKITMOHAIBHBIX TPYIIIT
Yy COEAMHEHUN PA3JIMYHbBIX KJIACCOB.
Jlabopamopnuiit onvim
NsrotoBnenne Mojaenel MOJEKYJ — TPEACTABUTEICH Ppa3JIUYHBIX  KIJIACCOB
OpraHUYECKUX COCTMHEHUM.

IIpeoenvhvie yene6000poovl

TI'omonoruveckuii psig ankanoB. [lonstue o0 yriaeBogopoaax. OcoOeHHOCTH
CTPOEHHUS TPEACIBbHBIX YIJIEBOAOPOAOB. AJIKaHbI KaK IMPEACTABUTEIH MPEICIbHBIX
YIJIEBOJOPOAOB. 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHA U
JIpYrux ajgkaHoB. ['oMonormdeckui psig U u3omepus napaduHoB. HopmanbHoe u
PAa3BETBICHHOE CTPOEHUE YIIIEpOAHOU 1enu. HoMeHKIIaTtypa aJiIkaHOB U aJIKWIIbHBIX
3amecturesnieid. PU3nYecKre CBOMCTBA AIKAHOB. AJIKaHbI B IPUPO/IE.

XuMHYecKHe CBoiicTBa ajikaHOB. Peaknuum Sg-TWma: TrajJoreHHpPOBAHHUE
(padotst H.H.Cemenoa), uutpoBanue mo KonoBamoBy. MexaHusMm peakuuu
XJIOPUPOBAHUS alKa-HOB. Peakuuu AeruapupoBaHMs, TOPEHUS, KaTaTUTHUYECKOTO
OKHCJIEHUS aJKaHOB. KpEKMHT alKkaHOB, pa3IMYHbIE BUJIbI KPEKUHTA, TPUMEHEHHE B
MPOMBIIIJIEHHOCTH. [IMponn3 1 KOHBEpCHS METaHa, U30MEPU3ALIUS ATKAHOB.

IlpumeHenne u cmocoO0bl MOJy4YeHUs: ajJkaHoB. OO0nacT NPUMEHEHUS
anKaHoB. [IpoMpbllisIeHHbIE CITOCOOBI MOMYYCHUS AJIKAHOB: MOJYUYCHHUE U3 MPUPOTHBIX
HWCTOYHUKOB, KPEKUHT Tapa®UHOB, TIOJy4YEHHE CUHTETHYECKOro OEH3HuHa,
razudukanus yris, TUIpupoBaHue ajkaHoB. JlabopaTopHble CIOCOOBI MOTYyUYCHUS
aJIKaHOB: cuHTEe3 Bropiia, 1ekapOoKCUIIMPOBAaHNE, THIPOJIN3 KapOuaa aTtOMUHUS.

Mukaoankanel. ['OMOIOTMYECKUI psii © HOMEHKIATYpAa LHKIOAJIKAHOB, HX
obmas ¢opmyna. [lonsTne o HampsokeHMH TWKIA. M3omepus NHMKIOATKaHOB!
MEXKJIaCCOBasi, YIJIEPOJHOTO CKeJeTa, reomerpudeckas. [lomydenne u gusnueckue
CBOMCTBA IMKJIOAJIKAa-HOB. XHWMHUYCCKHE CBOMCTBa IHMKiIoalkaHOB. Crenudpuka
CBOMCTB ULHKJIOAJIKAHOB C MajJblM pa3MEpOM LMKJIA. Peakuuu npucoenvHEeHus u
PaIUKaJIbHOrO 3aMEILICHUS.

Hemoncmpauuu

Mogenu MoJeKyl MeTaHa, JPyrux ajKaHOB, Pa3JIMYHBIX KOHMOpMAaIHii
LHUKJIOTEKCaHa.

PactBopenue napaduna B O€H3MHE U UCTIAPEHUE PACTBOPUTENIS U3 CMECH.

[InaBnenue mapadguHa U €ro OTHOIICHHE K BOjE (PacTBOPUMOCTH, MJIOTHOCTD,
CMauyuBaHue).

Paznenenue cMecu G€H3MH—BOA C IOMOIIBIO ACITUTEILHON BOPOHKH.
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['openne merana, mponaHOyTaHOBOW cMecH, apaduHa B YCIOBHSIX U30bITKA U
HEeZ0CTaTKa KUCI0pOoaa.

B3psIB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccTaHoBieHNE OKCHIOB TSKEIBIX METAJUIOB apa(UHOM.

OTHoLIEHNE LUKIIOTeKCaHa K OpOMHOM BOJIE U PACTBOPY IIEpMAaHraHaTa KaJlus.

Jlabopamopnvie onvimuol

M3roroBneHne MOJENEH MOJIEKYJI aJIKAHOB U raJIOT€HAIKAHOB.

NsroroBrnenne mapaguHUpPOBAaHHOW Oymarv, HCOBITAHUE €€  CBOMCTB:
OTHOLIEHUS K BoJe M kupaMm. OOHapyXkeHue BOJIbI, Ca)XH, YIJIEKHCIOro rasa B
NPOAYKTax ropeHus cBeun. O3HAKOMJICHHE CO CBOMCTBAMHU TBEPABIX MapauHOB:
IJIaBJIEHUEM, PACTBOPUMOCTBIO BOJIE.

Omunenogule u OueHoswvie y2iee000poobl

I'omosroruveckuii psajx aJKeHOB. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI 3TUJIEHA U alKeHOB. ['omMonornyeckuii psia U obmast GopMya aaKeHOB.
N3omepuss STWICHOBBIX YIVIEBOAOPOAOB: MEXKKIIACCOBAs, YIJIEPOAHOTO CKEJETa,
MOJIOKEHUSI KpAaTHOM CBsI3H, reomerpuueckas. (OcCOOEHHOCTH HOMEHKJIATYpPhI
ATUJICHOBBIX YIJIEBOJIOPOJOB, HA3BaHHUS BAXKHEUIIUX paaukalioB. Puznyeckue
CBOMCTBA aJIKEHOB.

XuMHYeCKHE CBOWCTBA AQJIKEHOB. OJIEKTPOQUIIBHBIN XapakTep peakiui,
CKJIOHHOCTh PpEaKIUsAM IPUCOCIAWHEHHUs, OKHCIEHHs, MNoaumepusanuu. IIpaBuio
MapkoBHMKOBAa M €ro 3JEKTPOHHOE 00O0CHOBaHME. Peakuuu rajJloreHupoBaHMUs,
TUAPOTAIOTEHUPOBAHUSA, TUAPATALMHA, TUAPUPOBaHUA. MexaHu3M Ag-peakuuil.
ITonsTue o0 peakuusx nonuMepusanuu. ['opeHue ankeHoB. Peakunu OKHCIICHUS B
MSATKUX U XKECTKUX ycioBusx. Peakius Barnepa u ee 3HaueHue Ay oOHapyKeHUs
HETIPEJEIbHBIX YIIIEBOAOPOIAOB, MOJIYUEHUS TTTUKOJIEN.

IIpuMeHeHne U cmocoObI MOJIyYeHHUs] AJKEHOB. lICnoyib30BaHHME BBICOKOMN
PEaKIMOHHOM  CIIOCOOHOCTHM  AJKEHOB B  XMUMHYECKOM  IPOMBIIIEHHOCTH.
[Ipumenenue sTuneHa u nponuieHa. [I[pomeinieHHbIE CTOCOOBI OJTYYEHHS AJIKEHOB.
Peakuuu peruapupoBaHus W KpEeKMHra ankeHoB. JlabopaTropHble CHocCOOBI
ITOJTyYEHHSI AIKEHOB.

Aaxanuensnl. [lonsatue u knaccudukaus IUEHOBBIX YIJIEBOJOPOJIOB IO
B3aMMHOMY DAaclOJOXEHHIO KpaTHBIX cBsized B Mosekyjie. OcoOeHHOCTH
AJIEKTPOHHOI'O U MPOCTPAHCTBEH-HOTO CTPOEHUSI CONPSKEHHBIX AUEHOB. IToHsATHE O
T-3JIEKTPOHHOM cucteme. HomeHknatypa AMEHOBBIX YIiIeBOAOPOI0B. OCOOEHHOCTH
XUMUYECKUX CBOWCTB CONPSDKEHHBIX JHEHOB KAaK CIEICTBHE HX 3JIEKTPOHHOIO
ctpoenus. Peaxkmmm 1,4-npucoenuuenus. I[lomumepusamus gueHoB. CrocoOb
MOJIy4YeHHUsI JUEHOBBIX YyrieBoaoponoB: padotsl C.B.Jlebenesa, aerumapupoBanHue
AJIKaHOB.

OcHOBHbIE TOHATHA XHMMHMH BbICOKOMOJIEKYJISIPHBIX COeIMHEHUIl (Ha
npuMepe MNPOAYKTOB MNOJUMEPH3aLMH  AJKEHOB, AJKaJIMeHOB W HX
rajoreHnpou3BoOAHbIX). MoHOMEp, MOJUMEpP, peaKius MOJUMEPHU3ALNH, CTEIEHb
NOJIMMEPU3ALNH, CTPYKTYpPHOE 3BEHO. THIBI MOJUMEPHBIX LENEH: JIMHEUHBIE,
pa3BEeTBIICHHBIE, clIUThIE. [IoHATHE O cTepeoperyispHbIX noauMepax. llomumepsl
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TEpMOILJIACTUYHBIE U TepMopeakTuBHbIe. lIpeacraBneHne o miIacTMaccax u
anactomepax. [lonuATUIEH BBICOKOTO W HHU3KOrO [IaBJICHUS, €r0 CBOWCTBA H
npuMeHnenne. Karanmmszaropsl Lurnepa—Harra. [lonunponuneH, ero npuMeHEHNUE U
cBoiicTBa. ["asiorercoaepkaiiyve noiauMepsl: TedyioH, moJMBUHWIXIOpUI. Kaydayku
HaTypaJdbHBI U cuHTeTHueckue. ComoauMmepnl (OyTaIWEHCTUPOJIbHBIN KaydykK).
Bynkanuzanus kaydyka, pe3uHa 1 500HHUT.

Jemoncmpayuu

Mogenu MOJIeKYJT CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX HM30MEPOB AJIKEHOB U
aJIKaJUECHOB.

Komnexkuus «Kayuyk u pe3unay.

Henonumepuzarusi  kaydyka. CrymieHue MIJIEYHOTO COKa Kay4yKOHOCOB
(MoJi04as, 0yBaHYUKOB, PUKYCA).

Ayemunenosule y2neo000poovl

I'omosoruveckuii psii aJIKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
aleTUJICHA JIPYTuX aJIKHHOB. ["'oMosoruueckuii psi u odiast hopMyrsia alKMHOB.
HomMenknaTypa aleTuineHOBbIX yIiIeBOAOpoA0B. M3oMepus MexkiaccoBas,
YTIIEPOAHOTO CKEJIETA, MOJ0KEHUSI KPATHOU CBSI3H.

XuMHYecKHe CBOHCTBA M NpUMeHeHHe AJKMHOB. OCOOCHHOCTH peakIuit
MIPUCOEAUHEHNS] 10 TPOWHOM YIriepoa-yriepoaHoi cBs3u. Peaknusa Kyueposa.
[IpaBmiio MapKkOBHMKOBa MNPUMEHUTEIBLHO K areTuieHaM. [loaBMKHOCTH aToma
BOJIOpOJia (KUCIOTHBIE CBOWMCTBAa aikuHOB). OKHCIEHHE aJdKUHOB. Peakius
3enuHckoro. [I[puMeHeHne anueTuIIeHOBBIX YriaeBoaopoaoB. [lommBuHMIanerar.

IMosyvyenue ankunoB. [lonyueHne anernieHa NUPOIU30M METaHA U
KapOUJIHBIM METOJIOM.

Hemoncmpauuu

Mojenu MOJIEKYJIbl aETHIICHA U IPYTUX AIKUHOB.

[Tony4yenue aneTwieHa u3 Kapouma Kaublus, O3HAKOMJICHUE C (U3HUECKUMU U
XUMHUYECKUMH CBOMCTBAMM all€TUJIEHA: PAaCTBOPUMOCTBIO B BOJI€, TOPEHUEM,
B3aUMOJICCTBHEM C OpPOMHOHM BOJIOM, PacTBOPOM IE€pMaHTaHATa Kallvs, COJSIMU
menu (1) u cepebpa.

Jlabopamopnuwiii onvim

N3rorosnenne Moaenen MOJIEKYJ AIKUHOB, UX U30MEPOB.

Apomamuueckue yeneo000poovl

I'omosnroruveckuii psix apeHoB. beH301 Kak npencTaBUTENb apeHoB. PazBuTtue
MpeACTaBIeHU o0 cTpoeHun Oen3ona. CoBpeMeHHbIe TMpeAcTaBiIeHUs 00
AJIEKTPOHHOM U TPOCTPAHCTBEHHOM  cTpoeHuu  Oenzoma.  OOpa3oBaHue
apoMaTUYeCcKOM m-cucTeMbl. ['omosiorm OeH30/1a, WX HOMEHKJIATypa, oOias
dopmyna. Homenknatrypa sl AM3aMEIIEHHBIX MPOU3BOIHBIX O€H307a: opmo-,
mema-, napa-pacnoiokeHue 3amecturesnei. GU3nyecKkue CBOMCTBA apEHOB.

Xumnyeckue cBoiicTBa apeHoB. Ilpumepbr peakiuii 3IeKTPOPUIHHOTO
3aMEUICHUs: TaJOreHUpPOBAHUS, AJIKWIMpoBaHusA (karanuszaTtopbl Dpunpens—
Kpadrca), aurpoBanus, cynbpupoBanus. Peakunu rupupoBaHus U MPUCOSAUHEHUS
xjopa K OenH3omy. OcoOeH-HOCTH XHMHYECKUX CBOWCTB TOMOJIOTOB O€H307a.
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B3anMHOe BiMsIHME aTOMOB Ha TpUMEpPEe TOMOJOroB apeHoB. OpueHTamus B
peakuusx anekrpoduibHoro 3amenienus. Opuentantsl [ u Il poxa.

IIpumeHenne U mojyuyeHue apeHoB. [IpupoaHble HICTOYHUKHA ApOMATUYECKUX
yIIEBOAOPOIOB. ApomaTH3alds allKaHOB M IIUKJIOQIKAHOB. AJIKUJIMPOBAaHUE
OeH3o71a.

Jlemoncmpayuu

[IlapocTepkHeBble U 0O0BEMHBIE MOJIENTU MOJIEKYJ O€H30J7a U €ro TOMOJIOTOB.
Pasnenenne cmecu OeH301—BOJa C  MOMOINBIO  JIEJUTEIBHOM  BOPOHKH.
PactBopsromass ~ crmocoOHOCTh  OeH3051a  (OKCTPAKIMsl ~ OPTaHUYECKUX U
HEOPraHMYECKUX BEIECTB OEH30JI0M M3 BOJHOTO pacTBOpa Mola, KpacHUTEIeH;
pacTBOpeHHE B OCH30JIe BEIIECTB, TPYAHOPACTBOPUMEBIX B Bojze (Cepbhl, OCH30IHOM
KUCIO0Thl). ['opeHue Oenzona. OTHolieHHWE OeH30Jla K OpOMHOM BOJAE, pPacTBOpY
nepmanradaTta kKamvsa. O3HakomileHHe ¢ (PM3UYECKUMU CBOMCTBAMHU apOMATHYCCKUX
yIIEBOJAOPOJIOB C HUCIOJIb30BaHUEM pacTBopuTens «CoibBeHT». M3roroBineHue u
MCIIOJIb30BaHUE MIpOCTErIero mpubdopa ajst Xxpomatorpadpuu.

lIpupoonvie ucmounuxu y2ne6000p0008

Hedgrs. Haxoxaenue B mpupojae, coctaB U (PU3HUECKHE CBOMCTBA HEPTH.
TomnuBHO-3HEpreTnyeckoe 3HaueHne HedTu. [IpombinuieHHas nepepadoTka HEPTH.
Pextudukamnus HedTH, OCHOBHBIE (GpaklUU €€ pPa3AesieHHs,, WX HCIOJIb30BaHHE.
Bropuunas  mnepepabotka  HedTenpoaykTtoB. Pexktudukauus  Mazyra  Opu
YMEHBIIEHHOM JaBiieHnH. KpekuHr HeQTenpoaykToB. PaznmuyHbie BHIBI KPEKHUHTa,
paboter B.I'.IllyxoBa. M3omepuzaius ankaHOB. AJIKWIMPOBAHUE HEMPEACIbHbBIX
yriIeBo10poioB. Pudopmunr nedrenpoaykror. KauecTtBo aBTOMOOMIBHOTO TOTUIMBA.
OKTaHOBOE YHCIIO.

IIpupoansbiii 1 monyTHbIH HedTAHOM ra3bl. CpaBHEHME COCTaBa MPUPOIHOTO
Y MOIMYTHOTO Ta30B, UX MPAKTUYECKOE UCIOJIb30BAHUE.

Kamennbiit yrojb. OCHOBHBIE HANPaBJICHUSI UCTIOJIb30BAHUSI KAMEHHOTO YIJIS.
KokcoBanne kaMeHHOro yrisi, Ba)XKHEWIIHWE MPOIYKThI ATOrO MPOIECCa: KOKC,
KaMEHHOYTOJIbHAas CMOJIa, HajacmosibHas Boaa. (CoenuHEeHWs, BBIACTSEMBIE U3
KaMEHHOYTOJIbHOU CMOJIbI. [IpOoayKThI, TONydaemMble U3 HaJCMOJIBHOM BOIBI.

DKOJIOTUUECKHUE AaCMEKThl TOOBIYM, MEepepadOTKH M HMCIOJb30BaHUS TOPIOYUX
HCKOITAeMBbIX.

Jemoncmpayuu

Komnexuus «IIpupogHbie UICTOUHUKH YTIIEBOIOPOIAOBY.

CpaBHeHHE MPOIIECCOB TOpeHHs HeTH U MPUPOTHOTO ra3a.

OO6pazoBanue HEDTAHOM TUICHKH HA TTOBEPXHOCTH BO/IBI.

Karanutnuecknii kpekuHr mapaduna (Mam KepoCcHHA).

T'uopokcunvrwvle coeounenus
Crtpoenune u kinaccupukanusa cnuproB. Kiaccuduxanus CnvpToB MO TUITY
YTJIEBOAOPOJHOTO pajvKalia, YHWCIY THAPOKCUIIBHBIX TPYII W TUIY aToMa
yriepoAa, CBSI3aHHOTO €  THAPOKCWIBHOW  TPYNIIOHM.  OJNEKTPOHHOE U
INPOCTPAHCTBEHHOE CTPOCHUE TUAPOKCUIIBHOW TIpynmbl. BiuusHue cTpoeHUs
COUPTOB HAa MX (u3myeckue CBOMCTBA. MeXMOJIEKYJsIpHAs BOJOPOAHAS CBS3b.
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['omonornueckuii psia  NOPENeNbHBIX OJHOATOMHBIX CHUPTOB. HM3omepus wu
HOMEHKJIaTypa aJlKaHOJIOB, UX 0011ast popMmyiia.

XuMHYeCKHE CBOICTBA AJKAHOJI0B. PeakiimoHHass crioCOOHOCTh MPEAeNIbHbBIX
OJIHOATOM-HBIX CUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX
U HEOpraHUYEeCKUXCOeIUHEeHU, coaepxammx OH-rpymmy: KUCIOT, OCHOBaHUM,
aMm(pOTepHBIX coeAMHEHUN (BOJBI, CHOUPTOB). Peakuuu, MNOATBEPKAAIOIINE
KHUCIIOTHBIE CBOMCTBAa CHOUPTOB. Peakinu 3amelieHus] TUAPOKCUIBLHON T'PYIIIHI.
MexMoineKysipHasl JAeruaparanus CIUPTOB, YCIOBHS O0OO0pa30BaHUS MPOCTHIX
s¢upoB. CioxHble FPUPHI HEOPTaHUUYECKHUX M OPraHUYECKUX KHUCIOT, PeaKInu
stepudukanu. OKUCICHUE U OKUCIUTEIHHOE JETUIPUPOBAHHE CITUPTOB.

Cnoco0bl moJiydyeHusi cnMpToB. ['HMaposin3 rajoreHalakaHoB. [ 'maparanms
AJIKEHOB, YCJIOBUS €€ IpoBe/ieHns. BoccTaHoBIeHNE KapOOHUIIBHBIX COEAMHEHUH.

OTtaenbHBIE TPEICTABUTENH AJKAHOJOB. METAaHOJ, €ro MpPOMBIIIJIEHHOE
[OJIyYCHHE M IPUMEHEHUE B MPOMBIIIICHHOCTH. buHosorudyeckoe aeucTBue
meTtaHona. Cneuuguyeckue  crmocoObl  MOJyYEHUsT  3TUIIOBOIO  CIHPTA.
@U3HOIOTNYECKOE IEUCTBUE 3TAHOA.

MHoroaromMubie cnupThl. M30Mepus U HOMEHKIATypa MpeICTaBUTENEH BYX-
U TpEX- aTOMHBIX CIUPTOB. OCOOCHHOCTH XMMHYECKUX CBOMCTB MHOTOATOMHBIX
COMPTOB, HUX KadeCTBEHHOE OOHapyxkeHue. OTaenpHble NPEACTABUTEIU:
STUJICHTIUKOJIb, TIIUIEPHUH, CIIOCOOBI UX MOJYYEHUS, TPAKTUIECKOE MPUMEHEHHE.

®eHoJ1. DJEKTPOHHOE W MPOCTPAHCTBEHHOE cTpoeHue ¢eHona. B3aumHoe
BIIMSIHUE apOMAaTHUYECKOr0 KOJIbIIA U TUAPOKCUIIBHOM TPYIIIBL.

XuMHUecKre CBOMCTBa (heHona Kak (YyHKUMS €ro XHMHYECKOTO CTPOEHUS.
bpomupoBanue ¢eHona (kauecTBEHHasi peakuus), HUTpPOBaHWE (MHUKPUHOBAsS
KHCJIOTa, €€ CBOMCTBA U NpuMeHeHue). OOpa3oBaHKHe OKpAIIEHHBIX KOMILJIEKCOB C
nonom Fe3+. Ilpumenenue genosna. [lomyyenue heHosa B MpOMBIILIEHHOCTH.

Jemoncmpayuu

Mojenu MosieKys CIUPTOB U (DEHOJIOB.

PactBOpuMOCTH B BOJI€ alIKaHOJIOB, TUJICHTIIUKOJIS, TIIUIIEpUHA, (eHOIa.

CpaBHEHHE CKOPOCTH B3aUMOJICHCTBUS HATPUS C ATAHOJIOM, MPONIAHOJIOM-2, 2-

METHJIIPONAHOIOM-2, TIIUIIEPUHOM.

[Tosryuenue OpoMaTaHa U3 3TaHOIIA.

Britecnenue dheHona u3 ¢heHossiTa HaTpUsl yroJIbHOU KUCIOTOM.

Peakuus ¢peHona ¢ hopmaabaeruaom.

KauectBennble peakuuu Ha (HeHO.

3aBUCUMOCTH pacTBOPUMOCTH (PEHOJIa B BOJIE OT TEMIIEPATYPHI.

B3aumoseiictBue peHosia ¢ pacTBOPOM IIEJIOUH.

Pacno3naBanue pactBopoB (eHOJsATa HAaTpus U KapOoHaTa HaTpus (OapOoTax
BBIJIBIXaEMOT'0 BO3/1yXa WJIM IEUCTBUE CUIIBHOM KUCIIOTHI).

Pacnio3naBanue BOJHBIX pacTBOPOB (peHOJIA U TIIUIICPUHA.

Ilpakmuueckue 3auamus

N3y4yeHnue pacTBOPUMOCTH CIIMPTOB B BOJIE.

OxuciieHrne CIIMPTOB Pa3IMYHOTO CTPOEHUSI XPOMOBOM CMECHIO.

14



Anvoecuowvt u kemomwvl

I'omosioruyeckue psiabl ajdbAeruaoB U KeTOHOB. [loHsATHE 0 KapOOHUIBHBIX
COCAMHEHUSX. OJCKTPOHHOE CTpOCHHUE KapOOHWJIbHOW Trpynmnbl. M3omepus u
HOMEHKJIaTypa ajbJerujoB M KEeTOHOB. (DU3MYECKHE CBONCTBA KapOOHMJIHHBIX
COEIMHEHUM.

XHMHYECKHE CBOHCTBA AJILAEIHI0B M KeTOHOB. PeakiimoHHass cIOCOOHOCTH
KapOOHUJIBHBIX COCIUHEHMI. Peakiuu OKHCIICHUSI albJeruoB, Ka4ECTBEHHBIC
peakiuu Ha aJdpJeTUAHYI0 Tpymmy. Peaknuu MNOJUKOHJEHCAIMU: OO0pa3oBaHUE
(deHomopopmManbaETHIHBIX CMOJL.

IIpumeHeHue ¥ mNoOJy4YeHHEe KAPOOHMJIBHBLIX coeluHeHuil. [IpuMmeHeHne
aNbJACTUIOB U KETOHOB B OBITY W MPOMBIINUICHHOCTH. AJIBJIECTUIIBI U KETOHBI B
npupoze (3¢upHsie Macna, pepoMoHsl). [loayuenne kapOOHUIBHBIX COEAMHEHUI
OKHCJICHHUEM CIHUPTOB, THApATAIMEN aJKWUHOB, OKHCJICHUEM YTJIEBOJOPOJIOB.
OtnenpHbIE TIPEACTABUTENIN AJIBJICTUIOB U KETOHOB, CIIEIM(PUIECKHE CITOCOOBI UX
MOJTy4YE€HUS U CBOMCTRBA.

Jemoncmpayuu

[ITapocTepkHEeBBIC U 00BEMHBIE MOCIH MOJICKYJT aJIbJeTUI0B U KETOHOB.

[TomydeHHue YKCYCHOTO ajibJerr/ia, OKUCICHUE ATaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHbBIEC peaklMU Ha allbIETUIHYIO TPYIITY.

Kapbonosvie kucromst u ux npouszeoonvle

I'omoJiornvyeckuii psix nmpeaejbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
[Tonsatrie o0 KapOOHOBBIX KHCJIOTaX W WX Kilaccuukaius. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIBHON Tpymnmbl. ['OMOJOTHYECKU psif
MpeaeIbHbIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCIOT, MX HOMEHKJIATypa U HU30MEpHUs.
MexMoIeKyIsIpHbIe BOJOPOJHbBIE CBSI3M KApOOKCUJIBHBIX TPYII, WX BIUSHUE HA
(bu3nYecKue CBONCTBA KAPOOHOBBIX KUCIIOT.

XuMHUYecKHe CBOMCTBA KaApOOHOBBLIX KHMCJOT. Peakiinu, WUIIOCTPUPYIOIINE
KHUCJIOTHBIE CBOWCTBA M HUX CPAaBHEHUWE CO CBOMCTBAMHU HEOPraHUYECKUX KHUCIIOT.
OOpazoBanue (QyHKIIMOHATBHBIX TMPOU3BOJHBIX KapOOHOBBIX KuCIOT. Peakiuun
sTepuUKaIi. AHTUAPUIBI KAPOOHOBBIX KUCIIOT, MX MOJIYyYSHHE U IIPUMEHEHHUE.

Cnoco0bl mostyuyeHus1 KapOOHOBBIX KUCJIOT. OTaebHbIE NPEACTABUTEIN H
ux 3Hade-Hue. OOmME CHOCOObI TMOJTYYEHMS: OKHUCJICHHUE aJIKaHOB, AaJIKEHOB,
MEPBUYHBIX CHOUPTOB, albJETUI0B. BakHeline mnpeacTaBUTeNM KapOOHOBBIX
KHUCJIOT, UX OMOJIOTHUYECKas PoJib, Crieliupruueckue crocoObl MOJyYeHH s, CBOMCTBA U
IIPUMEHEHUE MYPAaBbUHOM, YKCYCHOM, NTAJIbBMUTUHOBOM U CTEAPUHOBOM; aKpUJIOBOU U
METAaKPHUJIOBOM; OJICMHOBOM, JIMHOJIEBOW M JIMHOJIEHOBOW; IIIaBEJICBOM; OEH30MHOM
KHUCJIOT.

Caoxnbie 3¢pupbl. CTpoeHne © HOMEHKJIATypa CIOXHBIX 3(UPOB,
MEXKJIAaCCOBasi HM30Mepusi C KapOOHOBBIMH KucioTtaMu. CrmocoObl TOTydeHHUS
CIOXHBIX d(PpupoB. OOPATUMOCTh peakuu dTepruuKanuy u PaxTopsl, BIUIIONUE HA
CMEILICHUE paBHOBECHSI. OO6pazoBanue CJIOKHBIX o> (GUpOB.
[TommaTunentepedranar. JlaBcaH Kak MNpeACTaBUTEIh CHUHTETUYECKHX BOJIOKOH.
XVMHYECKHE CBOMCTBA U MPUMEHEHHUE CII0KHBIX 3(PUPOB.
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Kupsbl. XKupsr kak cioxsabsle 3¢upbl rauinepuHa. KapOoHOBBIE KHCIOTHI,
BXOJSIIME B COCTaB JKHPOB. 3aBUCUMOCTb KOHCHCTEHILMHU JKHPOB OT MX COCTaBa.
XHAMUYECKHE  CBOWCTBA  JKUPOB:  THUAPOJU3,  OMBUICHHE, T'HAPUPOBAHUE.
buonoruyeckas poJib )KUPOB, UX UCIIOJIH30BAHUE B OBITY U MPOMBIIIIJIEHHOCTH.

Comn  kapOoHOBBIX KHCJAOT. Mpbima. CnocoObl  MOJMYYEHUS  COJICH:
B3aMMOJIeCTBHE KapOOHOBBIX KHUCIOT C MeETaUlaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBAHMSIMHU, COJISIMHU; IWICJIOYHOW THJPOJIU3 CIOXKHBIX 3(PHUpoB. XuUMUYECKUE
CBOMCTBA coyiell KapOOHOBBIX KUCIIOT: THUAPOJIN3, pEaKllud HOHHOTO oOMeHa. Mpblia,
CYLIHOCTh MOIOIIETO AeHCcTBUA. OTHOLIEHUE MbLIA K XKECTKOM Bojie. CHHTETUYECKHE
Morotue cpenctBa — CMC (eTepreHThl), X NPEUMyIEeCTBa U HEJOCTATKHU.

Hemoncmpayuu

3HaKOMCTBO C (PU3NYECKHUMH CBOMCTBAMU BaXKHEHIINX KapOOHOBBIX KHUCIIOT.

Bo3sronka 0€H30MHON KHCIIOTHI.

OTHoLIEHNE pa3IMYHbIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBHenne pH BOAHBIX pacTBOPOB YKCYCHOM M COJIIHOM KHMCJIOT OJJMHAKOBOM
IIOJISIPHOCTH.

[ToyueHune NpUATHO MAXHYILIETO CI0XKHOTO 3pupa.

OTHOIIEHHE CIMBOYHOIO, ITOACOIHEYHOT0, MAIIMHHOTO Maces U MaprapuHa K
OpOMHOI BOJI€ U pacTBOPY IIEpMaHraHaTa Kajusl.

Jlabopamopnwie onvimuol

PacTBOpUMOCTE KUPOB B BOJE U OPTaHUUYECKUX PACTBOPUTEISIX.

CpaBHEHUE MOIOIIUX CBOMCTB X03UCTBEHHOTO MbLIa 1 CMC B xKecTKOU
BOJIE.

Ilpakmuueckue 3anamus

CpaBHEHHE CTENIEHN HEHACBIIEHHOCTH TBEPAOTO U KUIKOTO KUPOB. OMBUICHHE
xupa. [loayueHre MbuIa U M3y4YE€HHUE €T0 CBOMCTB: THIPOJIN3, BBIIETEHUS CBOOOIHBIX
KUPHBIX KUCJIOT.

Veneeoowi

Ilonsitue 006 yraeBogax. Kiaccudukamms yriaeBogoB. MonHo-, 1u- u
IIOJIMCaxapyuibl, MPEACTABUTENN KAXKIOM I'PYIBI YIVIEBOAOB. buosorndeckas poib
YIJI€BOJIOB, MX 3HAYEHHE B KU3HU YEJIOBEKa U 00IecTBa.

Momnocaxapuabl. CTpoeHHME W ONTHYECKas H30MEPHUS MOHOcaxapuaoB. Mx
KJaccupUKalys MO YHUCIy aTOMOB yIiepoAa W Ipupojie KapOOHWIBHON TPYIIIBL
@opmynbl @umiepa u Xeyopca s M300pa)XK€HUsT MOJIEKYJ MOHOCAaXapuIoB.
OtHecenne MoHOcaxapunoB k D- u L-psay. Baxnelimue npeactaBuTen MOHO3.

['moko3a, cTpoeHue ee MOJeKylbl M (Qu3nyeckue cBoMcTBa. Tayromepus.
XMMHUUYECKHE CBOMCTBA TIIFOKO3bI: PEaKLUU MO ajJbACTUIHON rpynne («cepedpsHoro
3epKajia», OKUCIEHUE a30THOW KHUCJIOTOM, TUApUpOBaHuE). Peakiuu riroKo3bl Kak
MHOT'0aTOMHOT'0O CIUPTA: B3aUMOJEHCTBUE TIIIOKO3bI ¢ ruapokcuaoM meau (I1) mpu
KOMHATHOW TemIepaType M HarpeBaHuM. Paznmuunblie TUIbI OpoXkeHUs (CIUPTOBOE,
MOJIOYHOKHMCHOE). [oko3a B mnpuponae. buonormyeckas pojib M NPUMEHEHHUE
II0Ko3bl. DpykTo3a Kak M30Mep TJIOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U
XUMUYECKUX CBOWCTB TIIOKO3bI H (PpyKTO3bl. DpyKTO3a B TPHUPOAE H €€
Ouonoruyeckas pob.
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[lenTo3pl. Pubo3a wu npe3okcupub0O3a Kak MPEICTABUTENN  allbJOTIEHTO3.
CrpoeHune MOJIEKYIL.

Mucaxapuabl. Crpoenue aucaxapusioB. Crnoco0 COWICHEHHS IUKIIOB.
BoccranaBnuBaromue W HEBOCCTAaHABIMBAIOIIME CBOMCTBA JUCAaXapuJOB Kak
cleACTBUE couleHeHHs uukina. CTpoeHne M XMMHUYECKHE CBOWCTBA Caxapo3bl.
TexHoOrMYeckre OCHOBBI TMPOM3BOACTBA caxapo3bl. JlakTo3a M ManpTO3a Kak
U30MEPHI Caxapo3bl.

Moummcaxapuapl. OOmiee crpoeHue mnonucaxapuaoB. CTpoeHHUE MOJICKYIIbI
KpaxMaJla, aMwWiIo3a M aMWIONEKTHH. (Pu3ndeckne CBOMCTBA Kpaxmaya, €ro
HaxOXKJE€HUE B NpHpojae Ouosioruyeckas pojb. [IuKoreH. XWMHUYECKHE CBOMCTBA
kpaxmana. CTpoeHHe »3JIEMEHTapHOIO 3BEHA UEJUIIOJIO3bl. BinsHue CcTpoeHHs
MOJIMMEPHOM 1Ienu Ha (PU3MYECKUE U XMMHUYECKHME CBOMCTBA LEUIIONO3bL. [ uaponns3
LEJUTIOJIO3bI, 00pa30BaHUE CIIOKHBIX 3PUPOB C HEOPTAHUUECKUMHU M OPraHUYECKUMHU
kucinoraMu. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: Al€TATHOM IIEJIKE, BHCKO3E.
Haxoxnenue B npupose U Ouosiornyeckas pojib Le/uIrosio3bl. CpaBHEHHE CBOMCTB
Kpaxmasa U LEJUTF0JI03bI.

Jemoncmpavyuu

OO0pa3ibl YIiIeBOJOB U U3JEIUNA U3 HUX.

[Tomydyenue caxapaTa KaJbLMsl U BBIIEJICHUE Caxapo3bl U3 pacTBOpa caxapara
Kanplus. B3anMonelicTBrE TIIIOKO3bI ¢ (PyKCUHCEPHUCTON KUCITIOTOM.

OTtHouieHue pacTBOpOB caxaposbl U MaibTo3bl K Cu(OH), npu HarpeBaHuUwu.
O3HakomiieHHE C (PU3MYECKMMHU CBOMCTBAMHM Kpaxmaia W Leurono3sl. HaOyxanue
LEJUTIONI03bl U KpaxMasia B Boge. llomyyenne tpunuTpata wnemwntono3sl. Komreknns
BOJIOKOH.

Jlabopamopnuvie onvimol

OO6HapyxeHue Kpaxmalia ¢ IOMOIIbIO KaueCTBEHHOW peaklnu B MeJe, Xjeoe,
HorypTe, MaprapuHe, MaKapOHHBIX U3JEIUAX, KPyIlax.

Ilpakmuueckue 3anamus

Peakiusi «cepeOpsiHOro 3epkajia» TJIIOKO3bl. B3ammonelcTBUe TIIOKO3bI C
ruapokcuom meau (I1) mpu paznuyHbIX TeMneparypax.

Amunvl, amunokuciomsi, beaxku

Kaaccupukanust u uzomepusi amunoB. [lonstue o6 amuuax. [lepBuunsie,
BTOpUYHBIE U TpeTuuHble amuHbl. Kiaccudukamuss amMuHOB 1O TUIY
YIJIEBOJOPOJHOIO pajvKana U YUCIy aMHUHOTPYI B MOJeEKyje. ['oMmonornueckue
pAOBl TPENeNbHbIX anu(paTHYeCKUX U apOMAaTUYECKUX AaMHUHOB, HW30MEpUsl U
HOMEHKJIaTypa.

XuMHYeCKHe CBOMCTBA aAaMMHOB. AMHUHBI KaK OpPraHUYeCKHE OCHOBAHUS, UX
CpPaBHEHME C aMMHAKOM M JAPYTMMH HEOPTraHWYECKMMH OCHOBaHUAMHU. CpaBHEHHE
XUMUYECKUX CBOMCTB anu(paTUYECKUX U apoMaThyecKux aMuHoB. OOpa3zoBaHue
amMu70B. AHUIMHOBBIEpacuTenu. [IoHATHE O CHHTETUYECKHUX BOJIOKHAX. [lommamuasl
Y TIOJINAMUJIHBIE CUHTE-THYECKHE BOJIOKHA.

IIpumenenne wu mnoaydyeHue amMuHoB. [lomyuenne amunHoB. PabGoTbl
H.H.3ununa.
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AMUHOKUCHOTBI. [loHATHE 00 aMHHOKHCIOTaX, WX KilacCUpUKAIMUSI W
cTpoeHue. OnTuyeckas M30MEpUd O-aMHUHOKHCIOT. HoMeHKiaTypa aMHUHOKHUCIIOT.
JIBOMCTBEHHOCTh KHMCJIOTHO-OCHOBHBIX CBONCTB aMHHOKHUCJIOT W €€ IPUYUHBI.
bunionsipubie moHbl. Peaknum koHaeHcamuu. llentuanas cBsa3b. CHHTETHYECKHE
BOJIOKHA: KampoH, sHaHT. Kimaccuduxkanus BosiokoH. [logydeHre aMUHOKHUCIIOT, MX
IPUMEHECHHE U OMOJIOTHYeCKast (PyHKITHS.

Beaku. beiky kak npupoaHbie NoJUMeEpHI. [lepBudHas, BTopudyHas, TpeTUUYHAsA
W YeTBEpTUYHAS CTPYKTYpbl OenkoB. DUOPWMIUSIpHBIE W TIOOYJISpHBIC OCIKH.
XuMHUYeCKre CBOMCTBA OENKOB: TOpeHUe, AeHATypalus, THMAPOIN3, KaueCTBEHHBIC
(uBetHble) peakiuu. buonormueckue ¢(yHKUMKM OETKOB, MX 3HaueHUE. benku kak
KoMIToHeHT Tutiy. [IpobieMa OETKOBOTO TONOJAHUS U IIyTH €€ PEIICHHS.

Hemoncmpayuu

du3NUEeCKUe CBOWCTBA METWIAMHHA. arperartHoe COCTOSHUWE, IIBET, 3amax,
OTHONIEHHE K BoJIe. 'OpeHrne MeTUIIaMH1Ha.

BzanMoelicTBue aHMIMHA U METUJIAMHUHA C BOJOM M KHMCIIOTaMU.

OxpalnMBaHue TKaHEH aHWJIMHOBBIMHU KPACUTEIISIMH.

O6HapyxeHue (QyHKIIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

Hevrpanuzanus menoun aMUHOKUCIOTOM.

Henrpanuzanust KucjioTbl aMUHOKUCIIOTOM.

PacTtBOpeHue u ocaxkaeHue OCIKOB.

Jlabopamopnvie onvimul

OO6HapyxeHue 0eslka B KYpUHOM Si1Ie U MOJIOKE.

Ilpakmuueckue 3anamusn

Henatypauus 6enka. L[BeTHbie peakiuu O€IKOB.

Aszomcooepaorcawjue 2emepoyukauiecKue cOeOUHeHusl.
Hyxkneunogvie kuciomuol

HykienHoBble KUCA0THI. HyKII€MHOBBIE KUCIIOTHI KaK IPUPOAHBIE TTOJIUMEPHI.
Hyxkneorunpl, ux crpoenue, npumepbl. AT® u AJID, ux B3aumomnpeBpanieHue U
poinb 3toro mpouecca B mpupone. Ilonstue JHK u PHK. Crtpoenme JJHK, ee
nepBuyHasT W BTopuyHas cTpykrypa. Pabdotst @®.Kpuka wu JI.Yorcona.
KommnementapHocTh a30TuUCThIX ocHoBanuid. Perumkamus JIHK. Ocobennoctu
ctpoenns PHK. Tunet PHK u ux Guonorudeckue ¢yHk-iuu. [loHsiTHE O TpOMYHOM
koje (xomone). buocuHTe3 Oenka B KUBOW KieTke. ['€HHas WHXEHEpUs W
ouotexHoJyorus. TpaHcreHHbie (OPMBbI PACTEHUM U )KUBOTHBIX.

Hemoncmpauuu

Mojenu MoJIEKY BaXKHEUIIINX TeTEPOLIMKIIOB.

Konnekuus rereponukInyecKux COeTMHEHUM.

JlelicTBre pacTBOpa NUPUANHA HA UHAUKATOP.

BzanmopenicTBre nupuanHa ¢ COISTHOM KUCIOTOM.

Mogens wmonexynsl JIHK, nemoHcTpanuss npuHOMIA KOMILIEMEHTAPHOCTH
A30TUCTBIX OCHOBAHUM.
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OO0pa3iel TPOAYKTOB MUTAHUS M3 TPAHCTEHHBIX (DOPM pacTEHUUN U KUBOTHBIX.
JlekapcTBa W TmpernapaThl, H3TOTOBJICHHBIC METOJAMH T'CHHOW WHXCHECPUU M
OHOTEXHOJIOTHUH.

buonocuuecku akmusHvle coeounenus

®epmenThl. [lonsiTue 0 QPepMeHTax Kak O OMOJIOTMYECKHX KaTalh3aTopax
oenkoBoil mpuposbl. OCOOEHHOCTHM CTPOEHHUS M CBOWCTB B CPaBHEHHH C
HeopraHnyeckuMu Kartanuzatopamu. Kmaccudukamms ¢epmentoB. OcobeHHOCTH
CTPOCHHSI U CBOMCTB (DEPMEHTOB: CEIEKTHUBHOCTh U 3(P(HEKTUBHOCTH. 3aBUCUMOCTD
aKTUBHOCTH (epMeHTOB oOT TemmepaTypsl pH cpenpl. 3HaueHue QepMeHTOB B
OMOJIOTHH U MIPUMEHEHHE B MPOMBIILICHHOCTH. BuTamunsl. [loHsTHe 0 BUTaMUHAaX.
Nx knaccudukamuss u  oOo3HaueHue. Hopma mnorpelieHuss BUTaAMUHOB.
BonopactBopumsie (Ha nmpumepe ButaMuHoB C, rpynnsl B u P) u xupopactBoprmblie
(ma npumepe ButamuHOB A, D u E). ABUTaMUHO3BI, TUNEPBUTAMUHO3BI U
TUTIOBUTAMUHO3BI, UX TPO(QUITAKTHUKA.

I'opmonsbl. IloHsTHE O TOpMOHAX Kak OWOJOTMYECKHM AKTHBHBIX BEILECTBAX,
BBIMIOJIHSIIOUIMX ~ SHJOKPUHHYIO  PETYJSIUIO  KU3HEAESITEIIbHOCTH  OPraHU3MOB.
Knaccudukanus TOPMOHOB: CTEPOUIBI, IIPOU3BOHBIC AMUHOKHUCJIOT,
MOJIUTIENITH/IHBIE U O€NKOBbIe TOpPMOHBI. OTAENbHBIE MPEACTABUTENN: 3CTPAaUO,
TECTOCTEPOH, UHCYJIMH, aJIpEHAJIUH.

JlekapcrBa. [loHATHE O JEeKapcTBax Kak XMMHOTEPANEBTUYECKUX Ipernaparax.
Kpatkue uncropudeckue CBEACHUS O BO3ZHMKHOBEHUU M PAa3BUTUU XHMHOTEPAIHUH.
I'pynmer  nekapcetB:  cynbdaMuibl (CTPENTONMA), AHTUOMOTUKHU (TICHHUIIMILINH),
AHTUTIUPETHKU  (aCUPHUH), aHAJIbIeTUKU (aHaNbrWH). MexaHu3Mm JeHCTBUSA
HEKOTOPBIX JIEKAPCTBEHHBIX IMPENapaTroB, CTPOCHUE MOJIEKYJ, MPOTHO3UPOBAHUE
CBOMCTB Ha OCHOBE aHalu3a XUMHUYECKOTO CTPOEHUA. AHTUOMOTHKH, WX
KJaccu(ukanus Mo CTPOCHUIO, TUIY U CHEKTpPY AeHCcTBUA. be3omacHble crocoObl
MPUMEHEHUS, JIEKAPCTBEHHBIE (POPMBI.

Hemoncmpauuu

CpaBHenue ckopoctu paznoxxenus H,O, o nefictBueM depMeHTa KaTanasbl U
Heopranndyeckux kartanusaropoB: KI, FeCl;, MnO,. OO6pasmnpsl BUTaMHHHBIX
npenaparoB. [lonuBUTaMUHBL.

Nnmroctpanuu Gotorpaduii >KUBOTHBIX € pa3IuYHBIMU (DopMaMu
aBUTaMUHO30B. [1nakar ¢ n300pakeHneM CTPYKTYpPHBIX POpMYIT 3CTpaanoia,
TECTOCTEpOHA, ajipeHannHa. B3anmonericteue anpeHanunaa ¢ pactsopom FeCls.
benkoBast npupoaa nHcynrHa (IIBeTHas peakius Ha 6enku). [1nakarsl unum
KOJIOTpaMMBbI ¢ (popMysiaMu amua Cyib(haHUIOBONU KUCIOTHI, TUTHAPOGOIUEBON U
JIOKHOM AUTUAPO(OIUEBON KUCTOT, OEH3UITIEHULIWIUTMHA, TETPAI[UKIINHA,
nedorakcuma, acCnupuHa.

Ilpakmuueckue 3anamus

OOHapyxeHue BUTaMUHa A B MOJCOJHEYHOM Maciie. OOHapyeHrue BUTaMUHA
C B s06104HOM coke. Onpenenenue BuTaMruaa D B ppiObeM KHpe I KYpUHOM
xKenTke. JlelicTBUe aMHII03bI CIIFOHBI Ha Kpaxmal.

Obwas u HeopeaHuueckas Xumus
Xumus — nayka o eewjecmeax
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CocraB BemecTBa. Xumuueckue odneMeHThl. CrnocoObl CyIIeCTBOBAaHUS
XUMUYECKUX DSJIEMEHTOB: aTOMbI, IPOCTbIE U CJOKHBIE BellecTBa. BemlecTsa
INOCTOSTHHOTO M TIEPEMEHHOrO0 COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB.
BemecTBa MONEKYISIPHOTO U HEMOJEKYIApHOTO cTpoeHHs. CrocoObsl oToOpakeHus
MOJIEKYJI: MOJIEKYJSIpHbIE M CTPYKTypHbIe (OpPMYIIbI; IIAPOCTEPKHEBBIE U
MacitabHbIe TpocTpancTBeHHbIE (CTioapTa—bpurieda) Moaenu MOIeKyII.

N3mepenne BemecrBa. Macca aTOMOB U MOJIEKYJl. ATOMHAsi €IMHULIA MACCHI.
OTHOCHUTENIbHBIE aTOMHAasi M MOJEKyJIspHas wmaccel. KonaudecTBO BemiecTBa H
€IUHULIBI €r0 U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Hnciio ABoraapo. MonsipHast Macca.

ArperatHble COCTOSIHUS BemecTBa. TBepaoe (Kpuctaminyeckoe u aMmopdHoe),
AKUJKOE ra3000pa3HOE arperaTHbl€ COCTOSIHUS BELIECTBA. 3aKOH ABOrajJpo H €ro
ciencTBusi. MoJisipHbIii 00BEM BEILIECTB B ra3000pa3HOM coCTOSIHUU. OObeAMHEHHBIN
ra3oBblil 3aKOH ypaBHeHUE Menneneesa—KianeipoHa.

CMmecu BemrecTB. Paznmuuus MexXIay CMECSIMU U XUMUYECKHUMH COEIMHEHUSMH.
MaccoBast 00beMHast 01 KOMIIOHEHTOB CMECH.

Jemoncmpavyuu

OneITBl, MIUTIOCTPUPYIOIIME 3aKOH COXPAaHEHMSI MacChbl
BemectB. HaGop wmogeneit aromoB u Mosekynl. Hekoropbie
BEIL[ECTBA KOJUYECTBOM B | MOJIb.

Monens MOISIpHOTO 00bEMa ra3oB.

Cmpoenue amoma

ATOM — cCiI0KHas YacTHOa. J(0Ka3aTenbCcTBa CIIOKHOCTH CTPOCHHS aToMa:
KaTOJHBIE U PEHTIC€HOBCKUE JIy4dH, PoTodh(PEKT, paInoaKTUBHOCTD, DIEKTPOIIHU3.

[Inanerapuas monens aroma O.Pesepdopna. Crtpoenme aroma mno H.bopy.
CoBpeMEHHBIE TPEACTABICHUS O CTPOEHHH aroMa. KopmycKynasipHO-BOJTHOBOMN
Jyalii3M 4acTULl MUKPOMHUPA.

CocraB aromHoro sjapa. HykinoHbsl: mpOTOHBI M HEWTpOHBL. HM30TOmBI M
HYKJIAJBI. Y CTONYUBOCTb SAJIED.

DJieKTPpOHHasi 000J104Ka aToMoB. [loHsATHE 00 BIEKTPOHHOW OpOUTANH U
AJIEKTPOHHOM oOJsiake. KBaHTOBbIE YMCIIa: TJaBHOE, oOpOuTaibHOE (IMOOOYHOE),
MarHuTHOE U CIIMHOBOE. PacripezesieHne 31€KTPOHOB 110 SHEPIrETUYECKUM YPOBHSIM,
MOJYPOBHSAM M OpOMTAIsIM B COOTBETCTBUM C MPHUHIMIIOM HAaWMEHBLICH SHEpPrHH,
npunuunoMm Ilaynu u npaBuiom ['yHna. DnexTpoHHbIE KOH(Urypanuud aTOMOB
XUMUYECKUX 3JIEMEHTOB.

BasieHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKUX 3JIEMEHTOB.

DNeKTpOHHAS KITaCCU(DUKAIUS XUMAYECKUX JIEMEHTOB: S-, P-, d-, f-21eMeHTHI.

Hemoncmpauuu

®doTod3ddexT.

Mopenu opOuTaneil pa3nuyHol GOpMBI.

Ilepuoouueckuii 3akon u Ilepuoouueckas cucmema

xumuueckux snemenmos /. . Menoeneesa

OTkpbiTHEe nepuoaMYecKOro  3akoHa. IIlpennmocbulku:  HaKOIUIEHHE
dakronornue-ckoro marepuana, padorsl npemmectsennukos (M. B. [leGepeiinepa,
A. O. llankyprya, JIx.A.Hptonenaca, JI.FO.Metiepa), cbe3n xumukoB B Kapicpya,
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JIMYHOCTHBIE kauectBa  J[.M.Menpaeneena. OTkpbITHE J1.1.MenpaeneeBbIM
[Teprnoanyeckoro 3akoHa.

Iepnoanyeckuii 3aK0H U cTpoenune aroma. M3oronel. CoBpeMEHHOE MOHITHE
XUMHUYECKOTO 3jeMeHTa. 3akoHoMepHOocTh [.Mosznu. CoBpemeHHas (HopMyJIMpOBKa
ITepnoanyeckoro 3akoHa. Ileproandeckas cucrema u CTpoeHue aroMa. OU3NUECKUN
CMBICII TIOPSAJIKOBOIO HOMEpa DHJIEMEHTOB, HOMEpPOB TpYyIIbl U MEPHUOJA.
Ileppoanyeckoe W3MEHEHHWE CBOWMCTB DJJIEMEHTOB: pajuyca aToma; JSHEPruu
VOHM3ALNY; BJIEKTPOOTPUIATENBHOCTH. [IpUYMHBI HW3MEHEHUS METAUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB JJIEMEHTOB B TpyINax M IMEPHOJAX, B TOM YHCIIE
Oonpimux U cBepxOonbmux. 3Hadenue Ilepuoanueckoro 3akoHa u [lepmoguueckoit
CHUCTEMBI XUMHYECKUX 1eMeHTOB J|.Ml.MenaeneeBa 1isl pa3BUTUSL HAYKH TOHUMAaHUS
XUMHYECKON KapTHUHBI MUpA.

Hemoncmpayuu

Paznuunbpie BapuanThl TaOmmibl  [leproguyueckol CHUCTEMBI XUMHYECKHX
snemenToB J[.M.Menpaeneera. OOpasiibl MPOCTHIX BEIIECTB OKCHAOB U THAPOKCHUIOB
anemeHnToB III mepuona.

Jlabopamopnutit onvim

CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U THAPOKCUJIOB 3eMeHTOB 11
Iepuoaa.

CmpoeHue eeujecnmea

IlonsiTue 0 XMMHM4YECKON CBSI3M. THUIIBI XMMHUYECKMX CBs3€H: KOBaJCHTHAas,
VMOHHAs1, METaJUIMYECKasi U BOAOPOIHAS.

KoBasienTHasi xummnueckasi cB3b. /[Ba MmexaHuzma oOpa3oBaHUs 3TOU CBSI3H:
OOMEHHBIH M JOHOPHO-aKUENTOpHbI. OCHOBHBIE MapaMeTpbl 3TOrO THUMA CBS3HU:
JUIMHA, IIPOYHOCTb, YIOJ CBA3M WA BaJCHTHBIA yroj. (OCHOBHBIE CBOMCTBA
KOBAJICHTHOM  CBA3U:  HACBHIIMIEHHOCTb,  IOJSPU3YEMOCTh M HPOYHOCTH.
DNEeKTPOOTPUIIATEIPHOCTh M KJACcCU(UKAIUS KOBAJICHTHBIX CBSA3CH MO 3TOMY
MPU3HAKY: TIOJIApHAs W HEMOJISIpHAs KOBAJICHTHbIE CBA3U. [lOJSIPHOCTH CBA3M U
MOJISIPHOCTh  MOJIEKYJIbl.  Croco® mepeKpbiBaHUsI JJIGKTPOHHBIX opOutaneid u
KJaccu(uKaiys KOBaJCHTHBIX CBSI3€H MO ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTH
KOBAJIGHTHBIX CBSI3ed M KiIacCH(pUKAIMS HMX 1O ATOMY NPHU3HAKY: OJIMHAPHBIE,
JNBOWHBIE, TPOMHBIE, MOJYTOPHbIC. THUIIBI KPUCTAIUIMYECKUX PELIETOK Y BEIIECTB C
ATUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJISIpHbIE. PU3MYECKUE CBOMCTBA BEMIECTB C
ATUMU KPUCTAJUTMYECKUMU PEIIETKAMU.

HNonnas xumu4eckasi cBsi3b. KpaliHuii ciydail KOBaJI€HTHOM MOJSPHOM CBSI3H.
MexanusMm o00pa3oBaHusi MOHHOW CBsi3U. VOHHBIE KPUCTAINIMYECKUE DPEIIETKH U
CBOMCTBA BEILIECTB C TAKUMU KPHUCTAJIIaMU.

Metanandyeckass XuMuHueckass CBsi3b. OcCOOBIM THII XHMHYCCKON CBS3H,
CYLIECTBYIOIINM B METa/UIaX U CIulaBax. Ee OTIWYHs U CXOJICTBO C KOBAJEHTHOW U
MOHHOM  cBa3samu.  CBoHCTBa  METAUIMYECKOM  cBsi3M.  MeTtaminueckue
KPUCTAJUIMYECKUE PEIIETKA U CBOMCTBA BELIECTB C TAKUMH KPUCTAILIAMM.

Bonopoanasi xummnuyeckas cBsi3b. MexanusM o0Opa3oBaHusi Takoil cBs3u. Ee
KJIaccu(uKanus: MEKMOJICKYJISIpHas W BHYTPUMOJICKYJISIPHAS BOJOPOIHBIC CBSI3H.
MonekynsipHble KPUCTALIMYECKUE PEMIETKU I 3TOr0 TUMA CBsI3U. Dusnueckue
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CBONCTBA BEILIECTB C BOJAOPOJHON CBA3BIO. brosornueckas posb BOJOPOIHBIX CBI3EU
B OpraHU3alMH CTPYKTYp OMOIOINMEPOB.

Enunas npupoia XMMHUYECKMX CBA3CH: HAIMYUE PaA3IMYHBIX THUIIOB CBA3ECH B
OJIHOM BEIIECTBE, IEPEXO OJHOTO THUIIA CBSI3HU B IPYTOM U T.II.

KommiekcooOpazoBanue. [IoHATHE O  KOMIUIEKCHBIX  COCIUHEHUSX.
KoopannanronHoe ynciio KoMIiekcooopasoparens. BHyTpeHHsIsl 1 BHELIH:As cdepa
KOMILIEKCOB. HOMEHKIIaTypa KOMIUIEKCHBIX COeIMHEHNN. VX 3HaueHHeE.

Hemoncmpayuu

Mopenu MOJIEKYIT pa3IMYHON APXUTEKTYPHI.

Monenu 13 BO3AYUIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIONOXKEHHS Sp-, SP2-,
SP3-ruOpUAHBIX OpOUTAIICH.

Mopenu KpUCTAIUIMYECKUX PEMIETOK PA3JINYHOIO THIIA.

Mopnenu monekyn JIHK u Genka.

LHonumepwl

Heopranuyeckue moaumepsl. [lonmmepsl — MPOCTBIE BEHMIECTBA C aTOMHOM
KPUCTAJUIMYECKOW PEIIETKOM: aJIOTPONHbIE BUIOW3MEHEHHs yriepoja (aimas,
rpadut, kKapOouH, QyiiepeH, B3aUMOCBS3b THOpUIAM3AlUM OpOUTANEe y aTOMOB
yrieposa ¢ MPOCTPAHCTBEHHBIM CTPOECHUEM AJNIOTPONHBIX MOAU(PUKALUIN); CEJNEeH U
TEJULyp LENOo4Ye4yHoro crpoeHus. [loammepsl — CIOKHBIE BEIIECTBA C ATOMHOM
KPUCTAJZIMYECKON PEIIETKOM: KBapll, KpeMHe3eM (IUOKCHIHBIE COEIUHEHMUS
KpeMHHUSI ), KOpYH (OKCHUJ aTIOMUHUS) ¥ ATFOMOCHJIMKATHI (ITOJIEBBIE IITATHI, CITIO/A,
KaoJuH). MuHepansl 1 ropHelie nopojsl. Cepa miactuyeckas. MuHepanbHOE BOJIOKHO
— acOecT. 3HayeHUE HEOPraHMYECKUX MPUPOAHBIX MOJUMEPOB B (HOPMUPOBAHHUU
OJIHOM U3 Tre0JIOTUYECKUX 000104YeK 3eMIN — JIUTOCHEPHI.

Opranuveckne  mojauMmepbl. CrnocoObl  UX  MOJYYEHHUA:  pPEAKIHUU
MOJIMMEPHU3AIMU U PEAKLUH MOJUKOHAeHCaud. CTPYKTYphI MOJIUMEPOB: JIMHEHHBIE,
pa3BETBICHHbIE W MPOCTpaHCTBEHHbIE.  CTPyKTypUpOBaHUE  IOJUMEPOB:
BYJIKAHU3AIUSI KAay4yyKOB, AyOJICHHE OEJNKOB, OTBEPKICHHE MOJIMKOH]IEHCAMOHHBIX
nonumepoB. Knaccudukanus moiuMepoB N0 pa3InyHbIM MPU3HAKAM.

Jlemoncmpavyuu

Komneknuu nmactmacc, KaydyKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPOJ.

MunepanbHOE BOJIOKHO — acOecT — U U3IeNHS U3 HETO.

Monenu monekyn 6enkos, JJHK, PHK.

Jlabopamopnvie onvimul

O3HakoMJyIeHHE ¢ 00pa3aMu IJIaCTMAcC, BOJIOKOH, Kay4yyKOB, MUHEPAJIOB
ropHeix nopoJ. [IpoBepka mmactmacc Ha 3JIEKTPUUYECKYIO POBOAUMOCTb,
rOpIOYECTh, OTHOUIEHUE K PACTBOPAM KHUCIIOT, IIEIOUYEH U OKUCITUTENEH.

Jucnepcrvle cucmembi

IonsiTne 0 nucnepcHbIx cucremax. Kinaccudukanus AUCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHoro COCTOSIHMSI JTUCIIEPCUOHHOW Cpellbl M JIUCIIEPCHOU
¢da3pl, a TakkKe Mo pasMepy uX ydactull. ['pyOoaucnepcHble CUCTEMBI: IMYJIbCUU U
cycneH3uu. TOHKOAUCIIEPCHBIE CUCTEMbI: KOJUIOMAHBIE (30JI4 U TE€JIM) U UCTHUHHBIC
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(MoneKysipHbIe, MOJIEKYIApHO-UOHHBIE HOHHBIE). DPdekT Tunnansa. Koarynsauus B
KOJUIOUJIHBIX pacTBoOpax. CUHEPE3HC B TEIISIX.

3HavyeHHe [UCHEPCHBIX CHCTEM B JKHBOM M HEXHBOWl IMpupoae H
NPAKTHYECKON KM3HHM YeJIOBeKAa. OMYIbCUUM W CYCIIEH3UM B CTPOUTEIIBCTBE,
NUIIEBOM W MEOUIHUHCKOM MPOMBINUIEHHOCTH, KOCMETHKE. buonorunueckue,
MEIULIUHCKAE U TEXHOJOTUYECKUE 30JM. 3HAUYCHHE TIeJied B OpPraHM3alliy KUBOM
Marepud. buosorndeckue, TNHUILEBbIE, MEIULIUHCKAE, KOCMETUYECKUE TEu.
Cunepe3uc kak (hakTop, ONPECISIIONINNA CPOK TOJHOCTH MPOIYKIIMH Ha OCHOBE
resieid. CBepThIBAHHE KPOBH KaK OMOJIOTHYECKHUI CHHEPE3HC, €T0 3HAUEHUE.

Hemoncmpayuu

Buibl AMCHIEPCHBIX CUCTEM U UX XapaKTE€PHBIEC PU3HAKHY.

[IpoxokaeHue Jiyda cBeTa 4epe3 KOJUIOUIHbIE U UCTUHHBIE PacTBOPHI (3P dexT
Tunmans).

Jlabopamopnwie onvimuol

[TosryueHune 3MyabCUHM PACTUTEIBLHOTO Macia 1 OeH30J1a.

[Tomyuenue 3054 kpaxmana. [loaydenue 3055 cepbl U3 THOCYIb(haTa HATPUSI.

Xumuueckue peaxkyuu

Knaccupuxkauusa  XUMHYECKHX — peakuui B OpraHu4ecKou 7|
Heopranmyeckoii xummu. [lonstue o xumudeckoil peakiuu. Peakiuu, uaymue 6e3
W3MEHEHHUSI KAYEeCTBEHHOI'O COCTaBa BEIIECTB: AJUIOTPONM3ALMs U W30MEPHU3ALUs.
Peakiun, uaymme ¢ HM3MEHEHHEM COCTaBa BEIIECTB: [0 YUCIY U XapakTepy
pearupyronmx U o0pa3yromuxcs BelecTB (pa3ioKeHus, COCIUHECHUS, 3aMEIICHHS,
oOMeHa); MO0 U3MEHEHUIO CTEMEeHEW OKUCJIEHUS DJIEMEHTOB (OKHCIUTEIhHO-
BOCCTAHOBUTEIbHBIE U  HEOKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC  PEaKIMH); IO
TerioBoMy 3P hexTy (9K30- U IHAOTEPMHUUECKHUE); TI0 (pa3e (TOMO- U Te€TEPOreHHBIC);
[0 HaIpasJeHUIO (0OpaThuMble U HEOOpPATUMBIE); IO UCIOJIb30BAHUIO KaTaau3aTopa
(KaTalIUTUYECKWEe W  HEKaTAIUTHUYECKHUE), IO MeXaHu3My (pajauKajibHBbIE,
MOJIEKYJISIPHBIE U MOHHBIE).

BeposiTHOCTH NPOTEKAHUST XUMHYECKUX peakuuil. BHyTpeHHsAs >SHeprus,
sHTANBNUSA. TemmoBol sPdext Xumudeckux peaknuit. TepmMoxumuyeckue
ypaBHeHusl. CTaHmapTHas DSHTANBINS PEAKIUHA U OO0pa3oBaHUs BEIIECTB. 3aKOH
I"'".I'ecca u ero cneacTBUs. DHTPOMIUSI.

Ckopocts xumuuyeckux peakuuii. [lonstue o ckopoctu peakuuii. CKOpOCTb
rOMO- ¥ TETEPOTE€HHON PEeAKIIUU. DHEPTHsl aKTUBAIWU.

@aKkTOpbl, BIUAKOIIME HA CKOPOCTh XHUMHUUYECKOM peakuuu. [Ipupona
pearupyronux BemlecTB. Temmneparypa (3akoH Bant—Todda). Konmenrparusi.
Karanuzaropsl u KaTanu3: TOMO- U TE€TEPOrE€HHbI, UX MEXaHU3Mbl. DEPMEHTHI, UX
CpaBHEHHUE C HEOPTraHMYECKUMH KaTaIU3aTOpaMHU. 3aBUCUMOCTh CKOPOCTH pPEaKIUi
OT NOBEPXHOCTHU CONIPUKOCHOBEHUS PEATUPYIOLINX BEILIECTB.

O0paTuMocTh XMMHUYECKUX peakiuii. XuMuueckoe papHoBecue. [lonsitue o
XUMHUYECKOM  paBHOBECHMU. PaBHOBECHblE  KOHIIEHTpauuu. JMHAMHUYHOCTH
XUMHYECKOTrO paBHOBecHs. @akTopbl, BIWSIOIMIME HA CMEIICHUE PAaBHOBECHS:
KOHLIEHTpauus, AaBieHue, reMmneparypa (npunuun Jle [larense).

Jemoncmpayuu
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[IpeBpamenue kpacHoro gocdopa B Genblil; KUCIOPOJa B O30H.

Mopenu 6yrana u n300yTaHa.

[Tomyyenue kuciaopona U3 NEPOKCHAA BOJOPOAA W BOJBI; JAETHUAPATALIMS
sraHona. l{enouka npespamennit P — P,0s — H3PO,; cBolicTBa YKCyCHOM KHCIIOTHI;
peakiuu,

uayume ¢ o0pa3oBaHUEM OCaJlKa, T'a3a U BOJIbI; CBOMCTBA METANIOB, OKUCIICHHE
aNbJIeTU/a B KUCIIOTY U CIUPTA B aJIbJICTH/I.

Peakiuu TopeHUMs; peaknuMyd OHAOTCPMUYECKHEC HA TPUMEPE PEaKINH
pasjoxeHuss  (9TaHONA, KAJIMMHOM  CEemUTphl, Ouxpomara aMMOHHUS) H
HK30TEPMUUYECKHE Ha TIPUMEPE peakiuii coenuHeHus (oOeciBeynBaHHE OpPOMHOM
BOJIbI U PACTBOpA MTEpMaHTaHaTa KaJlus dTHJICHOM, TallleHUEe U3BECTH | JIp. ).

B3anMopeiicTBre ITMHKA ¢ paCTBOPAMH COJISTHOM W CEPHOM KHUCIIOT TIPH Pa3HBIX
TEeMITepaTypax, Pa3HbIX KOHIICHTPAITUSAX COJITHOW KHCIIOTBI, Pa3JIOKEHUE TEPOKCHIA
KHCIIOpOoJia ToMolipio okcuna Mapranma (IV), kartamasel cblporo mMsica U ChIpOro
kaprodens. BzaumoneicTBUe IMHKA Pa3IUYHOM MOBEPXHOCTU (TIOPOIIKA, IMBLIH,
IpaHyI) ¢ KUCIOTOM.

Mogenb «xumsiero cios». CMmenienue paBHoBecus B cucteMe: Fe3+ + 3 CNS
«— — Fe(CNS)3; oMbLUICHHUE KUPOB, PEAKIIMH STCPUPHUKALIHH.

3aBUCUMOCTh CTEIEHU DSJIEKTPOJIUTUYECKON TUCCOIUAIMNA YKCYCHOM KHUCIIOTHI
ot pazbasnenus. CpaBHenue cBoiictB 0,1 H pacTBOpoB cepHOIi ¥ CEpHUCTOM KUCIIOT;
MYpPaBBUHOM M YKCYCHON KHUCIIOT; TUAPOKCHUIOB JIUTHUS, HATPUSI U KaJIHsI.

Jlabopamopnuie onvimoi

Peaxruu, naymue ¢ oOpa3oBaHHEM OCajIKa, Ta3a WK BOJBI JJIS1 OPTaHUIECKUX U
HEOPTaHWYECKUX KHUCIIOT.

Pacmeopui

IlonsaTue o pacrBopax. @PuU3MKO-XHUMHUYECKas NPUPOAA PACTBOPEHUA U
pacTBOpoB. B3ammopaencTBue  pacTBOPUTENS W PACTBOPEHHOTO  BEIIECTBA.
PactBopumocTts BemiecTB. CrocoObl  BBIpAKEHUS KOHIIEHTPAIIMM  PACTBOPOB:
MaccoBas JI0Jis pACTBOPEHHOIO BelllecTBa (IIPOIIEHTHAS ), MOJISIpHAS.

Teopusi 3IJIEKTPOJIMTHYECKOM JAUCCONMANUU. MeEXaHW3M JIMCCOLMALINU
BEIIECTB C Pa3JIMYHBIMU THUIIAMHA XUMHYECKUX CBs3€H. BKilag pycCKUMX y4yEHBIX B
pa3BUTHE TIPEACTABICHUA OO0 JJIEKTPOJUTHYECKON auccoruanuu. (OCHOBHBIC
MTOJIOKEHUS TEOPUU AIEKTPOITUTHUECKON T CCOLALIH. Crenenn
ANEKTPOTUTUUECKON AUCCOLMALMK U (HAKTOPHI €€ 3aBUCUMOCTU. CHIIbHBIE U CPEIHHE
anekTponuThl. [uccoumanus Boawl. Bomoponsslii mnokazarens. Cpena BOIHBIX
PacTBOPOB AJIEKTPOJUTOB. Peakiinu oOMeHa B BOAHBIX PACTBOPAX 3JIEKTPOJIUTOB.

I'maposn3 kak oOMeHHbIH mpouecc. HeoOpaTumblii rTApOIN3 OpraHuYecKux U
HEOPraHMYECKUX COCAWHEHUN W €ro 3HAYCHUE B MPAKTUYECKON AEATEIbHOCTH
yenoBeka. OOpatuMblili ruaponu3 coseid. Ctynenvatsid ruaposns. [Ipaktuueckoe
npuMeHeHne ruaponu3a. [uaponn3 opraHuyYecKux BemecTB (OETKOB, >KUPOB,
VIIeBOAOB, TONUHYKIEOTHaA0B, AT®D) m ero Ouonornyeckoe W TPAKTUIECKOE
3HadueHue. OMbUICHHE )XUPOB. Peakimst arepuduxaiuu.

Jemoncmpayuu

CpaBHEHHE 3JEKTPONPOBOAHOCTH PACTBOPOB IEKTPOJIUTOB.
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CwMmerieHre paBHOBECHUS TUCCOITUAITUH CITA0BIX KUCIIOT.

NHaukatopsl 1 M13BMEHEHUE UX OKPACKU B Pa3HBIX Cpeax.

CepHOKHUCTBIN U (PEpMEHTATUBHBINA THAPOIIU3 YTIIEBOJIOB.

['upponu3 kapOOHATOB, Cynb(paTOB U CUIMKATOB IIEJIOYHBIX METAJUIOB;
HUTPATOB CBHUHIIA WJIM [IMHKA, XJIOPUAa AMMOHHS.

Jlabopamopnuwiii onvim

XapakTtep AUCCOLUALUN PA3TUYHBIX TUIPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroToBieHNEe pacTBOPOB PA3IMUHBIX BUJIOB KOHIICHTPAIIUH.

OxucaumenbHo-80CCMAHOBUMEIbHbLE peaxkyuu.

3JZ€Kmp0XMMMLl€CKu€ npoyeccol

OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIe  peakuud. CTEeneHb  OKUCIICHHS.
BoccranoButenu okucautenau. OKHCIEHHE M BOCCTaHOBJIGHHE. BakHeimie
OKHCJIUTEIM M BOCCTAaHOBUTEIH. BoOCCTaHOBHUTEIBHBIE CBOWCTBA METANIOB —
MPOCTHIX BemecTB. OKUCIUTEIbHbIE BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIOB —
MPOCTBIX BEIIECTB. BOCCTaHOBUTENBHBIE CBOHCTBA BEIIECTB, OOpPa30BaHHBIX
dJIEMEHTaMH B HM3IIEH (OTpHUIATENIbHOM) CTENeHHW OKHCIeHUs. OKUCIUTEIbHBIC
CBOMCTBA BEIECTB, OOpPa30BAaHHBIX AJIEMEHTAMH B BBICIICH (TOJOXKUTEIHLHOM)
cTeneHu okuciieHusa. OKHCIMTEIbHBIE M BOCCTAaHOBHTEIBHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX 2JIEMEHTAMHU B MPOMEKYTOYHBIX CTCTICHSAX OKUCICHUS.

Knaccudpuxkauusi OKHUCIUTEIbHO-BOCCTAHOBUTEJILHBIX peakuuil. Peakiuun
MEXAaTOMHOTO M  MEXMOJEKYJSIPHOTO  OKHCJIEHUA-BOCCTAHOBJIEHUS. Peakuun
BHYTPUMOJIEKYJISIPHOTO  OKHCJICHUS-BOCCTAHOBJIECHUS. Peakium caMOOKHUCIIEHHUS-
CaMOBOCCTAaHOBJICHUS (AUCTIPONOPIIUOHUPOBAHMS ). MeTtoasl COCTaBJICHUSI
YPAaBHEHHUN OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. MeTon 3JIEKTPOHHOIO
OanaHca. BnusHue cpenbl Ha MOPOTEKAHHWE OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
MPOLIECCOB.

XuMHYeCKHe HCTOYHMKHU TOKA. DJICKTPOAHBIE TOTEHIIUANBI. Pl cTaHIapTHBIX
AICKTPOAHBIX IMOTCHIMANIOB (JICKTPOXUMHUYECCKUNM PsAJl HANPSHKCHUH METaIIIOB).
["anpBaHMYECKHE DIEMEHTHI U MIPUHIUIIBI UX paboThl. CoCTaBlIeHHE TaTbBAHMYECKUX
anemMeHToB. OOpa3oBaHHWE TaIbBAHUUCCKUX IIap IPH XHMHYECKHUX IPOIEccax.
['anpBaHMUYECKHE DIEMEHTBI, TPUMEHSEMBIE B KWU3HU: CBUHLOBAs AKKyMYJISTOPHAas
OaTapesi, HUKEJIb-KaJIMUEBbIC OaTaper, TOILUIUBHBIC DJICMCHTEHI.

JJIeKTPOJIN3 PACIIABOB U BOJAHBIX PACTBOPOB 3JeKTPOJMTOB. IIporiecchl,
MPOUCXOAIINE HA KATOJAE M aHOAE. Y PABHEHHUS JJICKTPOXMMHYECKUX MPOIIECCOB.
DJIEKTPOIU3 BOAHBIX PACTBOPOB C MHEPTHBIMU SJIEKTPOAAMH. IJIEKTPOJIM3 BOJHBIX
pacTBOPOB C  pacTBOPUMBIMHM  dJekTpoaaMu. I[IpakThueckoe NpPUMEHEHUE
AJIEKTPOJIN3A.

Hemoncmpauuu

BoccranoBienue nuxpomara Kajausi HIUHKOM.

Boccranosnenue okcuaa meau (I1) yrnem u Bogopoiom.

BoccranoBnenne nuxpomara Kaiausi STHJIOBBIM CIIUPTOM.

OxuciauTelIbHbIE CBOMCTBA a30THOM KHUCJIOTEHL.
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OkucnauTeabHbIE CBOMCTBA IUXPOMATa Kajusl.
["aibBaHMYECKHUE AIEMEHTHI U OaTaperKu.
DnekTposin3 pactBopa xjopuaa meau (II).
Jlabopamopnvie onvimuol
B3auMozeiicTBue MeTalioB ¢ HEMETallaMH, a TaKXe C PacTBOpaMU COJeH H
pacTBOpamu KuciaoT. B3aumopeiicTBue cepHOM U a30THOM KUCIIOT C MEBIO.
Knaccugurayusa eewgecms. Ilpocmoie ewgecmesa

Knaccupukanus HeopraHmyecKHux BewecTs. [IpocTeie u ciiokHbIE BElIECTBA.
Oxkcunpl, nx kimaccudukanus. [mMapokcuabl (OCHOBAHUS, KHCIOPOICOACPKAIIHEC
KHUCIIOTHI, aMm(poTepHbIe THAPOKCcHab). KucnoTsl, ux knaccudukamms. OCHOBaHUS, UX
knaccudukanusa. Conu cpegHue, KUClble, OCHOOBHBIE U KOMIIEKCHBIE.

Metasuibl. [lonoxeHne METaIOB B MEPUOJUYECKONM CUCTEME U OCOOEHHOCTH
CTpOoeHMSI MX aToMmoB. [IpocTele BemiecTBa — METaJUIBI: CTPOCHUE KPUCTAIIIOB M
MeTajuiMueckas XuMuueckasi cBa3b. OOmme Quanyeckue CBOWCTBA METAIOB U MX
BOCCTAaHOBUTEJIbHBIE CBOICTBAa: B3aUMOJAEHCTBHE C HEMETAUIaMHU (KHCIOpPOJOM,
rajloreHaMu, Cepoil, a30ToM, BOJOPOJOM), BOJOM, KHCIOTaMHU, PACTBOPAMH COJEH,
OpraHUYEeCKMMHU BEUIECTBAMHU (CIUPTAMHU, TaJlOTeHAJIKaHaMU, (PEHOJIOM, KHCIIOTaMu),
menoyamMu. OKcCHABI W TUAPOKCUABI METAUIOB. 3aBUCUMOCTHh CBOWMCTB 3THUX
COCIMHEHHI OT CTEIIEHEW OKMCJIEHHMS METAJUIOB. 3HAYEHHE METAJUIOB B IIPUPOAE U
KW3HU OPTaHU3MOB.

Koppo3us wmerasuioB. [lomsatue koppo3un. XuMUYecKas  KOPPO3HS.
DnexkTpoxumuueckas Kopposus. CocoObl 3alIUTHl METAJIOB OT KOPPO3UHU.

OO0wmme croco0bI MoJIy4eHUsl MeTaJI0B. MeTtaiuiel B ipupoje. Meraiuryprus
U €€ BUABL MHUPO-, THUAPO- U IJIEKTPOMETALIYPrus. OJEKTPOJU3 pPacIylaBOB M
PacTBOPOB COEUHEHNUI METAIIOB U €T0 IPAKTHYECKOE 3HAYCHHE.

Hememannu. llonoxenue HemerawioB B llepuoandeckon — cucrteme,
OCOOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATEIBHOCTb.

bnaropognbie ra3pl. DJIEKTPOHHOE CTPOECHHE AaTOMOB OJIArOPOJHBIX Ta30B U
O0COOEHHOCTH MX XUMHUYECKUX U (PU3UYECKUX CBONCTB.

Hewmeramisl — mpocTsie BemecTa. Mx aToMHOE U MOJIEKYJISIPHOE CTPOCHUE UX.
Annotpornus. XHWMHYECKHE CBOMCTBAa HeMeTauioB. OKHCIHUTENbHbIE CBOWCTBA!
B3aUMOJICCTBUE M METallaMH, BOJOPOAOM, MEHEE 3JIEKTPOOTPULATEIbHBIMU
HEMETaJNIAMH, HEKOTOPBIMH CJIOKHBIMHU BEIIECTBAMHU. BOCCTaHOBUTENBHBIE CBOMCTBA
HEMETAJUIOB B pEaKIUsAX ¢ (PTOPOM, KHUCIOPOJOM, CIOKHBIMU BEIIECTBAMU —
OKHUCIUTENSIMU (a30THOM M CEPHOM KUCIOTAMH JIp.).

Hemoncmpauuu

Komnekmust «Knaccudukaius HEOpraHUYECKUX BEIHIECTB» W 00pasllbl
IIPEICTABUTEIIEN KIJIACCOB.

Komnekmusa  «Knaccudukaruss  opraHWYecKUx  BEHIECTB» UM 00pasiibl
MPEACTABUTENIEH KITACCOB.

Mogenu KpucTaluIMYeCKUX PEIIETOK METAILIIOB.

Konnekius MeTamioB ¢ pa3HbIMU (PU3UIECKUMU CBOWCTBAMH.

B3auMozeiicTBue TUTHS, HATPUS, MarHUs U JKelie3a ¢ KUCIOPOJIOM; IETOYHBIX
METAJJIOB C BOJOM, CiUpTaMHu, (DEHOJIOM; IIMHKA C PACTBOPAMU COJISTHOM U CEpHOM
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KHUCJIOT; HATpUs C CEpPOM; AJIIOMHUHHUS C HOJAOM; XKeje3a C PacTBOPOM MEITHOTO
KyIlopoca; aJlOMUHUS PAacTBOPOM €AKOro Harpa. OKCUIbl U TUAPOKCUIBI XpOMaA.
Koppo3us meTamioB B 3aBUCUMOCTH OT YCJIOBHM. 3allliTa METaJJIOB OT KOPPO3UHU:
oOpaslbl «HepKaBeek», 3alIUTHBIX MNOKpbITUH. Kommekuus pyna. OaekTpoius
pacTBOpoOB cosieil. Mojenu KpUCTaNIMYECKUX PEIIeTOK Hoja, anmasa, rpadura.
Amnorporust  ochopa, cepbl, KHUCIOPOJA. B3aunmopeiictBue Boaopoaa ¢
KHUCIIOPOZIOM; CYPbMBI C XJIOPOM; HaTpusi C MOJOM; XJlopa C pacTBOPOM Opommia
KaJlis, XJOPHOH W CEPOBOJOPOTHON BOJBI; OOCCI[BEYMBAHWE OPOMHOW BOIBI
STWJICHOM WJIU alleTUIIEHOM.

Jlabopamopnwie onvimaol

O3nakomiieHHEe C oOpasllaMu MpeACTaBUTENEH KJIacCOB HEOPraHUYECKHUX
BemecTB. O3HakomyieHHE ¢ oOpasllaMu MPEJACTAaBUTENCH KIIAaCCOB OPTraHMYECKUX
BemiecTB. [lomyuenue kucnopoma m ero coucrBa. I[lomydyeHune Boaopoja U €ro
cBoWcTBAa. B3aumopencrBue METaUIOB € pacTBOpaMM KHUCIOT M COJICH.
B3aumopenicTBre NUHKA WK AIFOMUHUSA C PACTBOPAMU KHUCJIOT U IIETI0UYEH.

OcHOBHble K1acchbl HeOP2AHUYECKUX U OP2AHUYECKUX COeOUHEeHU

BoxopoaHnblie coefuHeHUs HeMeTALIOB. [lonydyenue ammuaka u
XJIOPOBOAOPOJA CUHTE30M KOCBeHHO. Du3nueckue cBoiictBa. OTHONIEHUE K BOJIE:
KUCJIOTHO-OCHOBHBIE CBOKCTBA.

Oxcuabl 1 aHTUAPUIBLI KApOOHOBBIX KUCJI0T. HeconeobOpasyromue u
cosieoOpasyrolire okcuibl. KucioTHbIE OKCUIBI, X CBOMCTBA. OCHOOBHBIE OKCHUJIBI,
uX cBoicTBa. AM(pOTEPHBIE OKCUBI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHUJIOB
METAJIJIOB OT CTENEHU OKUCJICHUS. AHTUIPUILI KAPOOHOBBIX KUCJIOT KaK aHAJIOTH
KUCJIOTHBIX OKCHJIOB.

Kucaorsl opranuvyeckue U Heopranudeckue. KucioTel B CBETE TEOpUH
AJIEKTPOJIUTUYECKON Auccounanvu. KucioTel B CBETE MPOTOJIUTUYECKON TEOPUH.
Knaccudukanus opraHndeckux U HEOpraHM4ecKux Kuciaot. OOIIme cBocTBa
KHUCJIOT: B3aUMOJEHUCTBUE OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT C METAJJIAMM,
OCHOOBHBIMU U aM(pOTEPHBIMU OKCHUJIAMU U THAPOKCUIAMU, COJIIMUA, 00pa30BaHHE
CIOXHBIX 2(¢UpoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHON CEPHOM M a30THOM
KHUCJIOT.

OcHoBaHusl OpraHuvecKue M Heopranudeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPOIUTHYECKON qucconuann. OCHOBaHUS B CBETE MPOTOJUTHUECKON TEOPUH.
Knaccudukanuss opraHMY4eCKUX W HEOPraHWYECKUX OCHOBAHUM. XUMHUYECKHUE
CBOMCTBa IIEJIOYEH M HEPACTBOPUMBIX OCHOBaHMI. CBOWCTBA OECKHUCIOPOIHBIX
OCHOBAaHUI: aMMHaKa U1 aMMHOB. B3auMHO€ BIMsSIHME aTOMOB B MOJICKYJI€ aHUJIMHA.

AMdoTepHbIe OpraHnyYecKue U HeopraHmveckue coeuHeHusi. AMporepHbie
OCHOBAHUSI CBETE MPOTOJUTUUECKON Teopur. AMPOTEPHOCTH OKCUJIOB U
TUJIPOKCUAOB MEPEXOJHBIX METAIUIOB: B3aUMOJICHCTBUE C KUCTOTAMH U IIEJT0YaMHU.

Coau. Knaccudukanus u xumudeckrue cBorcTBa coseir. OcoOeHHOCTH
CBOWCTB COJIEW OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTn4yeckas CBS3b MEXKAY KJIACCAMHU OPraHUYECKUX M HEOPraHUYeCKUX
COCIMHEHMH.
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IToHATHE O TEHETUYECKOM CBA3U M TEHETUYECKUX PANAX B HEOPraHUIECKON U
opraHuyeckoil xumuu. ['eHeTHueckue psizibl MeTasuia (Ha IpuMepe Kaublus U
xKesiesa), HeMmeTaia (Cepbl KpEMHHUS ), IEPEXOHOTO dJIeMeHTa (IMHKA).
I'eHeTHYECKHUE PsAZIBI U TEHETUYECKAs CBSI3b B OPraHUYECKOM XUMUHU. ENMMHCTBO Mupa
BELIECTB.

Jlemoncmpayuu

Konnekuny KMCIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCUAOB, JEMOHCTPALIUS UX
CBOKMCTB. B3auMoeicTBUE KOHIIEHTPUPOBAHHBIX a30THOW U CEPHOU KUCJIOT, a TAKKE
pa30aBIEHHON a30THOM KUCIIOTHI ¢ MeNbI0. Peaknus «cepeOpsiHOTo 3epKaiay s
MYypPaBbHHOU KHCIIOTHL. B3auMoaencTere pacTBopa ruIpOKCHIa HATPHUS C
KHCIOTHBIMH oKcuaamu (okcugoM docdopa (V)), aMmpoTepHbIMU THAPOKCUIAMU
(runpokcuioM MHKA). B3anmoeiicTBe aMMHuaka ¢ XJI0pOBOIOPOIOM U BOJIOM.
AHAJIOTUYHO J11 METUJI- AMUHA.

B3anMozeiicTBue aMMHOKHCIIOT € KUCJIOTaMU U 1iestogamu. OCylecTBIECHUE
IIEPEXO0/I0B:

Ca— CaO — Cag(PO4)2 — Ca(OH)g
P— P205 - H3PO4
Cu — CuO — CuSO, — Cu(OH), —» CuO — Cu
C,HsOH — C,H; — C,H4BI,
Jlabopamopnwie onvimuol
YcrpaneHne BpEMEHHOM U MOCTOSIHHOM KE€CTKOCTH.
Xumus s1emenmos

S-Onemenmol

Boxopoa. JIBOWCTBEHHOE MOJOXKEHHUE BOJOPOAA B IMEPUOJUYECKON CHUCTEME.
M3otonsl Bomopona. Tskenas Boma. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE
CBOMCTBAa BOAOpPOJA, €ro IOJy4YeHUE W NpuMeHeHue. Poib Bomopona B KUBOM U
HexuBOM mnpupoge. Bona. Ponb Bonbl Kak cpenooOpa3yroniero BEMIeCTBa KIIETKH.
DKOJIOTUYECKHUE aCIEKThI BOJIONIOIb30BaAHUS.

JuiemeHThl IA-rpymnbl.  Illenounbie Metamibsl. OOmas XapakTepUCTHKA
HICJTIOYHBIX METAJUIOB HAa OCHOBAaHWUU TMOJIOXkEHUs B llepmogumueckon cucreme
anemeHToB J[.M.MenneneeBa u crpoeHus aroMoB. [lomydyeHue, ¢usznueckue Hu
XMMHUYECKUE CBOMCTBA IIEJIOYHBIX METAIOB. KaTHOHBI MIETIOYHBIX METAIJIOB Kak
BaKHEHIas xuMudeckas ¢GopmMa UX CYIIECTBOBAHUSI, PETYJISTUBHAS POJIb KaTHOHOB
Kajaus W HaTpus B KMBOM KieTKe. [IpUpojHbIE COECOMHEHUS HATPUS U Kalus, UX
3HA4YECHHUE.

JuemenThl IIA-rpynnbl.  OOmasi xapakTepUCTHKa IIETOYHO3EMENIbHBIX
METaJUIOB M MarHusg Ha OCHOBaHMM IOJOXeHus B Ilepumogmueckon cucreme
anemeHToB J.M.MenneneeBa crtpoeHuss aroMoB. Kanbuwuii, €ro moJiy4eHue,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA. BakHeillme coequHEeHUs] Kajblus, WX
3HauYCHUE U puMeHeHue. Kanbiuit B mpupoe, ero Onosorudeckast pob.

p-Onemenmeol

AJOMUHUIA. XapaKTepuCTHKa aJIIOMUHUS Ha OCHOBaHUM TMOJIOKEHUS B
Ileppnommueckonn cucreme dsemeHToB J[.M.MenneneeBa u CTpOeHHs aToMa.
[Tomydyenue, Qusnyeckne XUMUYECKHE CBOMCTBA QIIOMUHUSA. BaxHeimme

28



COCMHEHUS alIOMUHMS, MX CBOMCTBA, 3HAauY€HUE W mnOpuMeHeHue. [lpupoaHbie
COCIMHEHUS ATFOMUHUSL.

Yruaepon u kpemumii. O011as XapaKTepUCTUKA HA OCHOBAaHUU WX IMOJIOKEHUS B
ITepnoanueckoit cucreme JI.M1.MenneneeBa u crpoenust aroma. [IpocTeie BemecTna,
o0pa3oBaHHbIE ATUMU 3JieMeHTaMHU. OKCUIbl U THUAPOKCUIBI YIIIEpOaa U KPEMHHS.
Baxueiiiye coy yroiabHOM U KpeMHUEBOM KUCI0T. CHIIMKaTHAs! TPOMBIIUIEHHOCTb.

I'ajorennl. OOmas xapakTepUCTHKA TaJOTEHOB HA OCHOBAHUHU HMX ITOJIOKEHUS B
Ilepuomnyeckoin cucreme osneMeHToB J[.M.Menneneesa M CTpOEHHUsS aTOMOB.
l'anoreHpl — MOpOCTBIE BEIIECTBA: CTPOEHUE MOJIEKYJ, XMMHUYECKUE CBOICTBA,
MOJyYeHNEe W NpUMEHEHHe. BaxkHeumme COeOuHEHUs TaJOreHOB, MX CBOWCTBA,
3Ha4YE€HUE U MMPUMEHEHUE. ['amorensl B npupoje. bruomornueckas poib raJloreHoB.

Xaabkorenbl. OOmas XapakTepUCTHKa XaJbKOT€HOB Ha OCHOBAaHUU UX
nonoxkenust B Ilepuonnueckon cucreme snemeHToB J[.M.MenaeneeBa u CTpOeHUS
aTOMOB. XalIbKOT€Hbl — TPOCThIe BemiecTBa. AsoTponusa. CTpOECHHE MOJEKYJI
AJUTOTPOIHBIX MOAU(UKALUNA UX cBoicTBa. [lonmydyeHue u nmpuMeHeHrne Kuciopoaa u
cepbl. XaJIbKOT€HBI B IPUPOJIE, UX OMOJIOTHYECKAS POJIb.

uieMmeHThI VA-rpynnbl. O0Omas XxapakTepucTUKa 3JIEMEHTOB 3TOM TPyNIbl Ha
OCHOBAaHUU UX I0J0xeHus B Ilepuoanueckon cucreme anemeHtoB /[ .M.Menneneesa
U cTpoeHuss atoMoB. CTpoeHHE MOJIEKYJbl a30Ta W AJJIOTPOMHBIX MOAUQPHUKAIIUNA
dbochopa, ux ¢uznueckue XUMHUYECKUE CBOMCTBAa. BonoponHble coeauHeHUs
aneMeHTOB VA-rpymmbl. Okcuabl azota (ocdopa, COOTBETCTBYIOMIME UM KUCIIOTHI.
Comm »tux kucioT. CBOWCTBa KUCIOPOJHBIX coequHeHuU azora u (ocdopa, ux
3HAUYCHUE U TTpUMeHeHue. A30T U pocop B IPUPOJE, UX OMOJIOTUYECKAS POJIb.

uiemeHThl IVA-rpynnbl. OO1as xapakTepucTHKa 3JIEMEHTOB ATOU TPYMIbl HA
OCHOBaHMHU UX ToJoxeHus B [lepuonnueckon cucreme snemeHtoB [[.M1.MeHneneena
U CTPOCHMS aTOMOB. Yriepon u ero amwiorponus. CBOWCTBAa aAJIOTPOITHBIX
MoauduKanuii yriepoga, UX 3HaueHUE M mnpumeHeHue. OKCUIbI U TUIAPOKCHUIBI
yIJIepoia U KPEMHHUS, UX XUMHUUYECKHE CBOMCTBA. CONMM YrOIbHOM M KPEMHHEBBIX
KHCIIOT, UX 3HaueHue u npuMmeHenue. [IpupomooOpasytomias poiib yriaepoja s
YKABOM Y KPEMHUS JJIs1 HEKUBOU MIPUPOLBI.

d-Onemenmor

Ocob6ennoctu crpoenusi atomoB d-snementoB (IB-VIIIB-rpynm). Meas, nuHK,
XpOM, KeJe30, MapraHell Kak MpPOCThIe BEIIECTBA, UX (U3MUECKHUE U XUMUYECKHE
cBolcTBa. HaxoxkJeHue 3TUX METAUIOB B MPHUPOJE, UX MOJYYEeHUE U 3HAUCHHE.
Coenunenusi d-3JIeMEHTOB pa3IMYHBIMHU CTENIEHSMU OKHCIICHUS. XapaKTep OKCHJIOB
Y TUJIPOKCUOB 3TUX BJIEMEHTOB B 3aBUCUMOCTH OT CTENICHU OKUCIICHUS METaja.

Hemoncmpauuu

Komnekiuu mpocThIX BEIIECTB, OOpPA30BaHHBIX DJJIEMEHTaAMU  Pa3JIMYHBIX
BJIEKTPOHHBIX CEMENCTB.

Komnekuynm MuHEpanoB U TOPHBIX MOPOJ.

[Tomy4yenue amOTPOMHBIX MOAU(PUKAIINN KUCIOPOIa, cepbl, hocdopa.

XUMHUYECKHE CBOWCTBA BOJIOPOJA, KHUCIOpojaa, cepbl, (ocdopa, raaoreHos,
yriepoaa. OKCHbl Cephl, a30Ta, Yriaepoaa, Kejie3a, Mapraia, MEAu ¢ Pa3IMdHbIMU
CTEIECHSIMU OKHWCJIEHHUS, UX CBOMCTBA. [ MAPOKCUABI CEPBI, XpOMa, MapraHia, KeJesa,
M€, aTIOMUHUS U IUHKA, UX TIOJIyYEHNE U XUMUUYECKUE CBOWCTBA.

Ilpakmuueckue 3anamusn
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[TomyyeHrne THAPOKCHUIIOB aIIOMUHUS M LHWHKA; HUCCIEIOBAaHUE HX
CBOMCTB.
Xumust 8 scuznu obuecmea

XuMHUSI M TPOM3BOACTBO. XHMHYECKas MPOMBIIUIEHHOCTh U XUMHYECKHE
texHonoruu. CpIppe [ XUMHYECKONW NPOMBINUIEHHOCTH. Boma B Xumuyeckou
IPOMBIIIJIEHHOCTA. DHEPTHUS 111 XUMUYECKOTO MPOU3BOACTBA. HayyHble NpUHIUIIBI
XUMHYECKOTO TMPOU3BOJICTBA. 3alllUTa OKPY’KAIOMIEH Cpelbl M OXpaHa Tpyda MOpH
XUMHUYECKOM Mpou3BoACTBE. (OCHOBHBIE CTaJUM XUMHUYECKOTO MPOU3BOJICTBA.
CpaBHeHHE MPOU3BOICTBA aMMHAaKa U METaHOJIA.

Xumusi B CeJbCKOM XO03siiicTBe. XUMH3ALMSA CEIbCKOIO XO35MCTBA U €€
HamnpaBlicHWs. PacteHus © 104YBa, TNOYBCHHBIM MOTJIOMIAIOIMIMKA  KOMIUIEKC.
VYnoOpenuss n ux kiaccupukanusd. XUMHUYECKHME CPEACTBA 3AIIUTHI PACTEHHI.
OtpuniatenbHble TOCIEACTBUS MPUMEHEHUs] TMECTUIUIO0B W Oopbda ¢ HUMM.
XuMH3aLus KUBOTHOBOICTBA.

XuMus ¥ 3K0JI0rusi. XUMHAYECKOE 3arpsi3HEHUE OKpy:karolien cpenbl. OxpaHa
rugpochepbl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TOYBBI OT XHMHYECKOIO
3arpsisHeHus. OxpaHa atMocepbl OT XUMUYECKOTO 3arpsisHeHus. Oxpana ¢Giaopsl U
(bayHbl OT XUMHYECKOTO 3arpsA3HeHusl. BUOTEXHOIOTHS U TeHHAs! MHXEHEPHUSL.

XuMHus M NMOBCEAHEBHAs KU3Hb YeaoBeKa. /lomamHsasa antexka. Moromue u
gucTsamme cpenacrtsa. CpenctBa OopbObl ¢ OBITOBBIMM HaceKoMbIMH. CpeacTsa
JIMYHOW TUTUEHBI U KOCMETUKUA. XUMHUS U NUIIA. MapKUPOBKHU YITAKOBOK MUIIEBBIX U
TUTUCHUYECKUX MPOAYKTOB M YMEHUE HMX YUTaTh. ODKOJOTHS XKWJIWIIA. XUMHUS U
T€HETUKA YEJIOBEKa.

Hemoncmpauuu

Mojaenu npou3BOICTBA CEPHOUN KUCIIOTHI U
amMmuaka. Konnekuust yioOpeHuit 1 MeCTUIIHIOB.

OO0pa3s1el cpeacTB OBITOBOM XUMUHM U JIEKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus

O3zHakomiieHHE ¢ 00pa3iamMu Cpe/ICTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX
rpenapaTos.
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5.2. Tembl pedpepaToB (10KJIAI0B) HHAUBUAYAJTBHBIX IPOEKTOB

1. buorexHoJOTHS U TeHHasi HHXKeHepus: — TexHojorun X XI Beka.

HaHoTexHonoruss Kkak HPUOPUTETHOE HANpaBJICHHE pa3BUTUS HAyKU U

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenabHocTs . 1. Menaeneena.

«Ilepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . >

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PU3UKOB-SAICPUIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHue pagOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSAX.

10 PeHTreHoBCKOE U3ITydYEeHHE U €r0 UCII0Ib30BaHUE B TEXHUKE U MEJIULIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana  okpyxaromei  cpeapl  OT  XMMHUYECKOrOo  3arpsi3HEHHS.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

14.TIpumeHeHre TBEPIOro U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

16.I'pybonucnepcHble CUCTEMBI, HUX KilacCHU(PUKAIMs U HUCIHOJb30BaHUE B
po(heCcCUOHATIBHOM e TEIbHOCTH.

17.KocmeTtnueckue reu.

18.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3nub u nestenpHOCTh C. AppeHuyca.

23.Bkiiaj OTE€UECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUM DSJIEKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBIIUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.Mcnonp30BaHne MUHEPAJIBHBIX KUCIOT HA HOPEINpUIATHIX Pa3IMYHOrO
npodus.

27.OKcupl U COJIM KaK CTPOUTETHHBIC MATEPUAIIBI.

28.Ucrtopus rurca.

29.11oBapeHHas cOJIb KaK XUMUYECKOE ChIPhE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha MIPOU3BOJCTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.IIpakTuueckoe IPUMEHEHUE AIIEKTPOIMN3A: paduHUpOBaHUE,
rajbBaHOIUIACTHKA, TaJIbBAHOCTETHSI.

36.UcTopus momyueHus: ¥ MPOU3BOACTBA ATIOMUHUS.

37.21eKTpOTUTHYECKOE MOTyUYeHHE U paQpUHUPOBAHIE METH.

N

©ONDUIA W
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38.Ku3nb u gesrenbHOCTh . J[9BH.

39.Ponp MeTamsioB B UCTOpUM  4YeJOBeUeCKOW 1uBHMim3anuu. Hcropus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

40.McTopusi 0T€UeCTBEHHON I[BETHON MeTaJLTypruu. Poias MeTaljioB U CIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucroprs BOSHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKON XUMUH.

46.Ku3sp u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHWHM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YIIIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.Uctopusi OTKpHITUS U pa3padOTKHU Ta3oBbIX U HE(QTAHBIX MECTOPOKICHHUM B
Poccuiickon ®@enepanum.

53.XuMHus yriaeBoJOPOIHOTO CHIPhS I MOSI OyayIasi mpoQeccus.

54.YT111eBoI0pOIHOE TOIIMBO, €r0 BUJIbI U Ha3HAUYCHUE.

55.CuHTeTHYECKNE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MEePCIEKTUBBI.

56.Pe3nHOTEXHUYECKOE TPOU3BOJICTBO U €r0 pOJib B HAYYHO-TEXHHUECKOM
mporpecce.

57.CBapo4HOe MPOU3BOACTBO U POJIb XMMHUH YTIIEBOJAOPOIOB B HEM.

58.Hepts w® ee  TpaHCHOPTHUpOBKA KAk  OCHOBAa  B3aUMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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5.3. Ctpykrypa y4eOHO#l IUCHUIINHBI
5.3.1. O0beM y4eOHOH TMCHUIIMHBI M BUIbI Y4eOHOM padoThI

Buna yueOHoii padoThl O0bem yacon
O0s13aTesIbHAsI Ay AUTOPHAsI YueOHasi Harpy3Ka (Bcero) 171
B TOM YHUCIJIE:
nabopaTtopHbie PabOTHI 21
MPAKTUYECKHE PAOOTHI 9
KOHTPOJIbHBIC PAaOOTHI 2

KypcoBasi paboTa (mpoeKT) (eciu nperycCMOTPEHO) -

CamocrosiTe/ibHasi padoTa cTy/ieHTa (BCero)

Koncyabranumn 6

ATTecTanusa 1no JTHCHUILINHE Ix3amen 6
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6.TemaTu4yeckoe NJIAHMPOBAHHE
no yueonoii qnucuumianiae OY .11 « XuMus» mo noaroroBke KBAJIN(QUIMPOBAHHBIX PA00YHX, CYKAIUX
npodeccun 43.01.09 «IloBap, koHgUTEP»

O0beMm Camocrost KoJymyecTBO ayAMTOPHBIX YaCOB
yueOHoii TeJbHas
HaumeHoBaHue pa3aesioB u Harpysku pabora HpakTnyeckue KypcoBoe
Tem (uac) CTy/JeHTa Beero Teoperuueckoe (cemuHapckue) u HPOEKTHPOB
(4ac) o0yueHue JadopaTopHbie anme
3aHATHS
BBenenne 2 - 2 2 - -
Pa3nen 1. Oprannyeckas 78 - 78 65 13 -
XHMHUS
Tema 1.1. Ilpeamer 10 - -
opranudeckoi xumuu. Teopus 10 9 1
CTPOEHHUSI OPTaHUIECKUX
COCTMHCHMI.
Tema 1.2. IlpenencHbie 8 - 8 6 5 -
YTII€BOJOPOJIBI
Tema 1.3. DTHIICHOBEIC U 6 - 6 6 ) -
JTMEHOBEIE YTIIEBOIOPOIBI
Tema 1.4. AueTnieHoBbIe 4 - 4 3 1 -
YTIIEBOJOPOJIBI
Tema 1.5. ApomaTuyeckue 4 - 4 4 ) -
YTIIEBOIOPOJIBI
Tewma 1.6. [Ipupoansie 4 - 4 4 ) -
HMCTOYHUKH YTJIEBOJIOPOOB
Tema 1.7. I'ugpokcuiibHbIe 6 - 6 5 1 -
COCIUHEHMUS
Tema 1.8. Anpaeruasl U KETOHBI 6 - 6 6 - -
Tema 1.9. KapOoHOBBIE KUCITOTHI 6 - 6 4 2 -
Y X IPOU3BOJIHEIC
Tema 1.10. YrieBoasl 6 - 6 4 2 -
Tema 1.11. AMuHHI, 6 - -
6 4 2
AMMHOKHCIIOTEI, OCIKH




Tema 1.12. AzoTcoaepxariue
reTePOIUKINICCKUE

coenuHeHus. HykienHnoBbie 6 6 B
KHCJIOTEHL.
Tema 1.13. Buonornyecku 6 6 4 5
AKTHBHBIE COEIUMHEHHS
Paszgen 2. Oomas n 91 91 74 17
HEOpPraHm4yecKasi XuMHsl
Tewma 2.1. XumMus Hayka o 3 3 3 )
BeEIEeCTBaX
Tema 2.2. CtpoeHue aToma 4 4 4 -
Tewma 2.3. Ilepuoguaeckuit 8
3akoH u llepnonnyeckast 8 7 1
cuctema JI.1. MenneneeBa
Tewma 2.4. CTpoeHHEe BeleCTBa 8 8 8 -
Tema 2.5. [Tomumepsl 4 4 2 2
Tewma 2.6. JlucnepcHbie CUCTEMBI 2 2 1 1
Tema 2.7. XuMuueckue 10 10 8 2
peaxiuu.
Tewma 2.8. PacTBOpbI 8 8 6 2
Tema 2.9. OkucianuTenbHO- 10
BOCCTaHOBUTEIbbIC PEAKIIHH. 10 8 2
DNEKTPOXUMUYECKHE MPOLIECCHI.
Tema 2.10. Knaccuduxarust 8 8 4 4
BemiecTB. [IpocTrie BemecTBa.
Tema 2.11. OcHOBHEIE KIaCCHI 8
HEOPraHWYEeCKUX U 8 7 1
OPraHUYEeCKUX COEAUHEHUM.
Tema 2.12. XuMus 21€MEHTOB 10 10 9 1
Tema 2.13. XuMust B ;KU3HHA 8

8 7 1
ob1ecTBa
Bcero mo jucuuniinue 171 171 141 30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/I0B Y4eOHOMH eSITeJIbHOCTH CTYIeHTOB

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATCJIBbHOCTH CTYACHTOB

Coaepixanue

00y4eHns (Ha ypoBHe y4eOHBIX JeHCTBHIl)
Baxueiimue YMeHue JaBaTh  ONpeAeiieHHe U OMNepUupoBaTh  CIEAYIOIIKUMU
XUMHYeCKHe XUMUYECKUMH TIOHSATUSIMU: BEIIECTBO, XUMHUYECKUM D3JIEMEHT, aToM,
MOHATHS MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAasi W MOJIEKYJsIpHAas MaccChl, HOH,

AJIOTPOMNMSI, U30TOIbI, XUMUYECKAsI CBSI3b, DJIEKTPOOTPULIATEIILHOCTD,
BAJIEHTHOCTh, CTENIEHb OKHMCIIEHMS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00beM Tra3000pa3HbIX BEIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOIO CTPOEHUS], PACTBOPBI, IEKTPOIUT U HEIIEKTPOJIUT,
AIIEKTPOJINTUYECKAsT JUCCOLMALUSA, OKHUCIUTEIb M BOCCTAHOBUTEINb,
OKHCJICHHE U BOCCTaHOBJICHUE, TEIUIOBOM 3((eKT peakuuu, CKOPOCTbh
XUMHYECKON peakliy, KaTajlu3, XMMUUECKOE PaBHOBECHE, YIIIEPOIHBIN
CKeJeT, (pyHKIIMOHANbHAs TpyIa, H30MepHsi, FOMOJIOTHS

OcHoBHBIE 32aKOHBI
XUMHUHU

DopmyJIMPOBAHUE 3aKOHOB COXPAHEHUSI MAcChl BEIIECTB U MOCTOSIHCTBA
COCTaBa BEIECTB. YCTAaHOBKA NMPUYUHHO-CJIEICTBEHHOW CBA3U MEXKIY
COJICp’)KaHUEM JTHX 3aKOHOB M HAIMCAHUEM XUMHUYECKHX (HOpMys U
YpaBHEHUN. YCTaHOBKA HBOJIIOIMOHHOM CYIIHOCTU MEHJEIEEBCKOM M
COBpEeMEHHOW  (QOopMYyITHpPOBOK Tepuoanyeckoro 3akoHa J[. U.
MenneneeBa. OOBsicHeHHE  (U3MYECKOTO  CMBICIIA  CUMBOJIHMKH
nepuoANYEcKor Tabnuubl xumuueckux snemenTos JI. M. MenneneeBa
(HOMEpOB dJeMEeHTa, Mepuojaa, TPYIIbI) M YCTAHOBKA MNPUYUHHO-
CJICZICTBEHHON CBSI3M MEXJIY CTPOCHHEM aroMa U 3aKOHOMEPHOCTAMH
W3MEHEHHUs CBOWMCTB JJIEMEHTOB U OOpa3OBaHHBIX HMH BEIIECTB B
MepuoJiax U rpymnmax. XapakKTepPUCTUKA DJIEMEHTOB MaJbIX M OOJBIITNX
IepUoA0B IO uX mnoyiokeHutro B Ilepumommueckonn cucreme 1. .
Menpaeneena.

OcHoBHBIE TeopuHu
XHMUH

YcraHOoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEILIECTB OT CTPOCHMS
aTOMOB 00Pa3yIONIUX UX XUMHUYECKUX DJIEMEHTOB.

XapakTepucTUKa  BaXKHEWIIMX  TUIIOB  XMUMHYECKUX  CBSA3EH U
OTHOCHUTEIILHOCTH 3TOU TUmooruu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS KPUCTALINYECKUX PEIIETOK.
DopMyJIMPOBKA OCHOBHBIX TOJIOKEHHN TEOPUU BIEKTPOIUTUYECKOMN
JUACCOLMAMA W XapaKTEPUCTUKAa B CBETE JTOW TEOPUU CBOWCTB
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX coenuHeHun. DopmynupoBka
OCHOBHBIX TOJIO)KEHHM TEOPUHU XUMHYECKOI'O0 CTPOEHHUSI OPraHUYECKUX
COCIMHEHUN W XapaKTepUCTUKAa B CBETE HTOM TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHUI

Baxueiimmue
BellecTBa U
MaTepuaJIbl

XapakTepucTuKa COCTaBa, CTPOEHMS, CBOMCTB, TMOJy4e€HUS U
npuMeHeHus BaxHeWmmx metamwioB (IA u II A rpymm, amoMuHuS,
JKele3a, a B €CTECTBEHHOHAYYHOM Mpoduiie 1 HEKOTOPBIX d-3JIEMEHTOB)
U UX COEAMHEHMH. XapaKTEepUCTUKA COCTaBa, CTPOEHHUS, CBOICTB,
MoJlyueHus: U IpuMeHeHus BaxHeimux HemertamuioB (VIII A, VIIA,
VIA rpymnm, a takxe a3ota u ¢pocdopa, yriaeposia u KpeMHU, BOJ0PO/IA)
U WX COEAVHEHUH. XapaKTepUCTHUKA COCTaBa, CTPOEHUs, CBOWCTB,
MOJIyYEeHUSI M TPUMEHEHMsS BaKHEHIIMX KJIACCOB YIJIEBOJIOPOIOB
(akaHOB, NMKJIOAJTKAHOB, AJIKEHOB, AJIKWHOB, apEHOB) U MX HauOoiee
3HAUYMMBIX B HAPOJAHOXO3SIMICTBEHHOM IIaHE IPEACTaBUTENEH.

AHaJOrn4YHasi XapaKTEPUCTUKA BAKHEHIITUX PEACTaBUTEIICH
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JIPYTUX KIACCOB OPTraHWYECKUX COCIWHEHHWU: METaHoJla M JTaHOJIa,
CIIOXHBIX 3(DHPOB, XUPOB, MBUI, AIbACTHIOB ((POpMAIBIETHIOB U
areTaiabJeruia), KETOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHUCIIOTHI, JIJIs €CTECTBEHHOHAYYHOTO TIPOMUIIS MPEICTaBUTENICH TPYTHX
KJIACCOB  KHUCIIOT), MOHOcCaxapuIoB  (TJIIOKO3bI),  JHUCaXapHOB
(caxapo3bl), moJHMCcaxapuioB (Kpaxmajia U IEJUII0JIO3bl), AaHWIMHA,
AMHHOKHUCIIOT, OCJIKOB, MCKYCCTBEHHBIX M CHHTCTHYCCKHX BOJIOKOH,
Kay4JyKOB, TJIACTMACC.

Ku3HeHHBIN UK
KJIETKH

O3HaKOMJICHHE C KJIETOYHOM Teopneﬁ CTPOCHUA OPraHUu3MOB.

YMeHHne caMOCTOSATEIbHO MCKATh JIOKa3aTeIbCTBA TOT! O, 4TO KJICTKA —
OJIEMCHTapHasd KHBas cucrema n OCHOBHas CTPYKTYPHO-
q)YHKI_II/IOHaHBHaSI CAWHUIIA BCCX JKUBBIX OPraHU3MOB

XUMHYECKHH SI3BIK
M CUMBOJIMKA

Hcnonp3oBanue B yueOHON U MpOoecCHOHANTbHON AeITeTbHOCTH
XAMHYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3BaHue M3y4yeHHBIX BEIIECTB MO TPUBUAIBHOW WM MEXKIYyHAPOIHOM
HOMEHKJIATypEe U OTPAXKEHHUE COCTaBa 3THX COCAUHEHHH C MOMOIIBIO
xumMuueckux popmyn. OTpakeHrne XMMHUYECKHUX MPOIECCOB C MOMOIIIBIO
YpaBHEHUN XMMHUUYECKUX PEaKIUi

XuMHu4ecKue
peakuuu

OOBsicHEHHE CYIIHOCTHM XMMHUYECKHX mporeccoB. Kiaccudukamys
XUMHYECKMX PEAKIHUI M0 pPa3IMYHBIM IMPU3HAKAM: YUCIY U COCTaBy
IPOAYKTOB U PEAreHToB, TEeIIoBOMY 3(QeKTy, HampaBieHuo, Qase,
HAJIMYUIO KaTaJlu3aTopa, U3MEHEHUIO CTEIIEHEW OKHMCIIEHHUS AJIEMEHTOB,
00pa3yIoIIMX BELIECTBA.

VYcTaHOBKa MPU3HAKOB OOILIEro M pa3jJu4yHOIO B THUIIOJIOTHMHM PEAKIMM
JUIs HEOpPraHW4ecKod u opranudeckoil xumuu. Kiaccupuuukanus
BEIIECTB M MPOLECCOB C TOYKU 3PEHUS OKHUCIIEHHS-BOCCTAHOBIICHUS.
CocraBieHne ypaBHEHUN peaKkIui

C TIOMOIIBIO METOJ[a AIEKTPOHHOTO Oananca. O0bsCHEHNE 3aBUCUMOCTH
CKOPOCTM XMMMYECKOM PpEakIMM M IIOJOKEHUS XUMHYECKOIO
paBHOBECHSI OT Pa3INYHBIX PAKTOPOB

XuMHYEeCKH
JKCIIEPUMEHT

BeinonHeHne XMMHYECKOTO AKCIEPUMEHTA B IOJHOM COOTBETCTBUU C
IpaBUJIaMU OE€30MACHOCTH.

HaGmronenue, pukcanus u onvcaHue pe3yabTaToB IPOBEACHHOTO
HKCTIEPUMEHTA

XuMHu4yecKas
uHpopmanus

[TpoBeneHne CaMOCTOSTENBHOTO MOMCKA XUMUYECKOW WH(OpPMALUU C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  HMCTOYHHUKOB  (HAYyYHO-TIOMYJISIPHBIX
U3JIaHU}, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOTHH 11 00paboTKM H
nepeaayd XMMU4IecKo HHpOpMaIiK U ee PEACTaBICHUS B Pa3TUYHbBIX
dbopmax.

Pacuétnl mo
XHUMHYECKHM
¢popmyam u
YPABHEHHUAM

VYcTaHOBKA 3aBUCHUMOCTM MEXAY Kaue€CTBEHHOM M KOJMYECTBEHHOM
CTOPOHAMH XMMHUYECKHX OOBEKTOB U IpolieccoB. Perienne pacueTHbIX
3aJa4 0 XMMUYECKUM (opMyJIaM U YpaBHEHUSIM.
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IpoduabHoe u
npo¢ecCHOHATBLHO
3HAYMMOe
co/iep:kaHue

OOBsicCHEHNE XUMUYECKUX SIBIICHHUM, IPOUCXOSIIUX B IPUPOJIE,

OBITY M Ha IPOU3BOJICTBE.

OnpeneneHne BO3MOKHOCTEM NMPOTEKaHMsSI XUMHYECKHUX IPEBpaIleHUN
B PA3JIMYHBIX YCIOBHSX.

Cobnronenne TpaBU  DKOJOTHYECKHM TPAaMOTHOTO TIOBEACHUS B
OKpY>Kalolleu cpene.

OneHka BIUSHUS XMMHMUYECKOIO 3arpsi3HEHHUS] OKpPY)KAIOILEH cpelbl Ha
OpPraHM3M 4Y€JI0BEKa U JIPYT'He KUBbIE OPraHU3MBI.

Cobmronenne mpaBwil  0e30mMacHOro OOpamieHus ¢ TOPIYUMH |
TOKCHUYHBIMH BELLIECTBAMH, JJAOOPATOPHBIM 000PYAOBAHUEM.
[TonroroBka pacTBOpOB 3aJaHHOM KOHIEHTpaluMu B OBITY U Ha
IIPOU3BOJICTBE.

Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAITHH,
NOCTYNAIOIIEH U3 pa3HbIX UCTOYHHUKOB.
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8.YueOHo-MeTOAMYECKOE
1 MaTepHaJIbHO-TeXHHYeCKoe o0ecreyeHne
NPOrpamMMbl Y4eOHOI JMCIHUIIIHHbI
OV /.11 «Xumus»

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XUMHS» B TEXHUKyME HMeEETCs Y4YeOHbIM KaOMHET «XUMHUM» C JIAOOpaHTCKOU
KOMHATOi, B KOTOPOM HMEETCS BO3MOXHOCTb 0OO€CIEUUTh CBOOOAHBIN JOCTYH B
HNuTepHer BO Bpemsl yueOHOTrO 3aHSATHS U B MEPUOJA BHEYYEOHOH JesSTEIbHOCTH
0o0yyaroImmxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
anuAeMuoNIorndyeckux npaBwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) w
OCHAILIEHO THUIOBBIM 000PY/I0BaHUEM, YKA3aHHBIM B HACTOAILLMX TPEOOBAHUAX, B TOM
YHUClI€ CHEUUAIN3UpPOBAaHHOM y4ueOHOM MeOenblo M cpeAcTBaMU  OOy4YEHMS,
JOCTaTOYHBIMA VIS BBIMIOJIHEHHUSI TPeOOBaHUW K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MAaTE€pPUAIbHO-TEXHUYECKOTO OCHAILEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENO0/1aBaTes;

- HaTypajlbHble OOBEKTHI, MOJEIU, IPUOOPbl W HAOOPBI JUIsI OCTAHOBKH
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IEYaTHBIE CPEJCTBA OOYUCHMUS;

- HHQOPMALITMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OUOIMOTEYHBIN (HOH/.

B Oubnuoteunbiii GoHI BXOAAT YUYEOHUKH, YU4EOHO-METOAMYECKHE KOMIUIEKTHI
(YMK), o6GecnieunBaromue ocBoeHue ydeOHou aucumruimabl OV]I11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIU JOIYLIEHHBIE ISl UCIIOJIb30BaHUS B TEXHUKYME.
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9.0cHOBHbIE MCTOYHUKH U JIUTEPATYpa
s cmyoenmos

1. [Nabpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
texHudyeckoro npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.:
N3narenbckuil HeHTp «Akanemus», 2018 .

s npenooasamens

1. ®enepanpHblii 3akoH 0T 29.12.2012 Ne 273-®03 «O6 oOpa3oBaHUU B
Poccutiickoit @enepanumy» (B pen. henepairbabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-®3, c
M3MEHEHUSIMU, BHECEHHbIMU DeiepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. [Tpuka3z MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBepKI€HUH
(benepaibHOTO rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO (TIOJTHOTO)
oO1ero oobpaszoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. [Ipukaz Muno6pHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuit B [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. No 413 «O0 yrBepx)aeHUU (eaepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAapTa CPEIHETO (IIOJTHOT0) 00IIEero 00pa3oBaHUs.

4, [lucemo  JlemaprameHTa ToOCyJapCTBEHHOM TOJUTUKH B cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PexoMeHaAIMU 110 OpraHu3alluy MoJyde-HUsl CPEIHETr0 00IIero oOpa3oBaHus B
npejesiax OCBOEHHUs 00pa3OBaTENbHBIX MPOrpaMM CpPEIHEro MpPOPECCHOHAIBHOIO
oOpa3zoBaHusl Ha 0a3e OCHOBHOIO OOHIEro 0Opa3oBaHUsl C YYETOM TpeOOBaHUM
(denepanbHbIX TOCYIApPCTBEHHBIX O00pPAa30BaTENIbHBIX CTAaHIAPTOB M IMOJy4aeMOM
npodeccuu WK CHEIUaIbHOCTH CPEIHEr0 MPO(HECCHOHATBFHOTO 00pa30BaAHUS.

5. Koncturymus Poccuiickoit @eneparuu 1993 r. (mocneaHss peaakims).

6. lNa6bpuenssa  O.C., JlpicoBa I'.I'. Xumms B Tecrtax, 3amadax u
VOPOKHEHUSIX: Y4eOHOe mocoOue NSl YUpexkIeHUN cpemHero mpodeccuoHaIbHOTOo
obpazoBanus- M.: M3narenbckuii eHTp «Akagemusy , 2014.- 224 c.

JlonmosiHUTE ILHAS JIUTEpPaTypa

1. T'abpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus
st npodeccuid M CHenuaIbHOCTEM €CTECTBEHHOHAYUYHOTO NMpoduiis: y4eOHUK AJis
CTYy. YUpeXJIeHUH cpea. npod. oopazoBanus. — M., 2014.

2. Tabpuensn O. C., Ocmpoymos H. I'. Xumus nns npodeccuii u
CHEIMATbHOCTeH  COIMATbHO-PKOHOMHUYECKOTO H TYMaHUTapHOTO TpOdUIICH:
y4eOHUK Al CTyA. yUpexIeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa  O.C. Xwumus ans  npodeccwit U crenuaIbHOCTEH
texuudeckoro npodwuist: yueonuk / O.C. INabpuensu, U.I'. OctpoymoB. — 6-¢ u3m.,
ctep. — M.: M3natenbckuit ieHTp «Akanemusi», 2013. — 256 c.

4, Epoxun 1O. M., Kosanesa MU. b. Xumus i1 1npodeccuii u
CHEIHAIbHOCTE TEXHUYECKOTO0 U €CTECTBEHHOHAYYHOTO MpOoQuieh: y4eOHMK s
CTyH. yupexnaeHuir cpen. mpod. obpazoBanms. — M., 2014.
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d. Epoxun [O. M. Xumus: 3agaun u ymnpaxHeHus: yde0. mocoowe st
CTyJ. YUpeXJIeHHH cpen. pod. oOpazoanus. — M., 2014.
HuTepHeT-pecypcehl

1. [abpuenssn  O.C. Xumus 18  npodeccuit U crenuaIbHOCTEH
texHudeckoro npoduis: yueOnuk / O.C. INabpuensn, U.I'. OctpoymoB. — 4-e u3n.,
crep. — M.: MWMzparenbckuii 1eHTp «Akamemus», 2017. - 272 c.

http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html

2. Tabpuensn O. C.,Ocmpoymos U. I'., Craoxos C. A.,Jlopogheesa H. M.
[IpakTtukym: y4e6. mocoOue il CTyA. YUIpexkAeHu# cpen. npod. oOpazoBaHus. —
M., 2013. https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-
obrazovanie-pod-redakciey-0-s-gabrielyana.htmi

3. Epoxun [O. M., Kosanesa H. b. Xumus nns npodeccuii. u
CHEIUATbHOCTEM TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiied: y4eOHHK aJis
CTY/. YUPEKIACHUM cpen. pod. obpazoBanus. — M., 2014.
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view

4, Epoxun [O. M. Xumus: 3afgauu W yhnpaxHeHus: ydeO. mocoOue st
CTY/I. YUpEKIACHUM cpen. mpod. obpazoBanusa. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

5. www.alhimikov.net (O6pa3oBaTeabHbINA CANT JUTSl IKOJIHHUKOB).

6. http://www.chem.msu.su/rus/elibrary/ (smextponHas OuOIHOTEKAa ITO
XUMUH )

7. http://chemistry-chemists.com/ (sneKkTpoHHBIN KypHAT «XUMHKH |
XUMUSD)

8. http://www.hemi.nsu.ru/ (OcHoBbl xumun. IHTEpHET-Y4eOHUK)

9. http://hemi.wallst.ru/ (OGpa3oBaTeNbHbIH CaNT I IIKOJIBHUKOB |
CTYJICHTOB)

10. http://www.consultant.ru/document/cons_doc LAW 140174/ (

denepanbHbii 3aKk0H OT 29.12.2012 No 273-03 «O06 obpazoBanum B Poccuiickoii
denepanum» )

11. http://base.garant.ru/70188902/ ( Ilpuxa3 Munoopuayku Poccun ot 17.05.2012 Ne
413 «O0 yrBepkaeHun (peaeparbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa CPEIHETO
(moHOT0) 00I1IeT0 00pa30BaHUS )

12. http://base.garant.ru/70866626/ ( Ilpuka3z Munoopuayku Poccuu ot 29.12.2014 Ne
1645 «O BHecenun usmeHenuil B Ilpuka3 MunucrepctBa oOpa3oBaHus M Hayku Poccuiickoit
Oenepariun ot 17.05.2012 Ne 413 “O06 yrBepxkacHUN (eaepaTbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNpHOTO CTaHIApTa CPEAHETO (MTOJIHOTO) 001Iero 00pa3oBaHus» )

13. http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183842202
&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=LAW&n=178285&rnd=
0.47311589198167914#06465699224871486 (ITucemo JlemaprameHTa TOCYIapCTBEHHOM ITOJUTHKA
B cdepe moarotoBku padounx kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanMu 1O OpraHu3alUy IMOJIyYE€HUs cpeaHero olmiero oOpa3oBaHUs B Ipeaesax
OCBOGHHSI 00pa30BaTENbHBIX MMPOrpaMM CpelHero mNpogecCHOHaIbHOro o0pa3oBaHUs Ha Oasze
OCHOBHOTO 001Iero o0Opa3oBaHus C ydyeToM TpeOoBaHUM (enepaibHbIX TOCYAapCTBEHHBIX
0o0pa3oBaTEeNbHBIX CTAaHIAPTOB M TOJy4aeMol mpodeccurd WM CIEHUATBHOCTH CPEIHEro
poheCCHOHATLHOTO 00pa30BaHMSI)
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