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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesim 0OCBOCHUS AUCUUIUIMHBL C(HOPMUPOBATH Y CTYACHTOB MPOYHBIN (QyHAAMEHT 3HAHUN OCHOBHBIX
3aKOHOB IPUPOJBI M XMMUYECKOH HAyKH JUIsl YCBOEHMSI MOCIEAYIOINX 00IIenpo(ecCHOHAIbHBIX U CIELH-
QJIbHBIX TUCUUIUIMH; 00€CIIEYUTh MOJHOE YCBOEHNE TEOPETUUECKUX OCHOB COBPEMEHHOM HEOPraHWYECKON U
OpPraHUYeCcKOM XUMHUM; chOPMUPOBATH HABBIKU BBIIIOJHEHUS Ja0OPATOPHBIX ONBITOB IO CUHTE3Y U UCCIEN0-
BaHUIO (PU3UKO-XMMHUYECKHX CBONCTB OPraHMUYECKUX COSAMHEHU.

3agaun:

- TIOJIy4UTh 0a30BBIC NPEJCTABICHNUS 00 OCHOBHBIX pa3/ieliaX TEOPETHUECKON M MPUKIAJAHON XUMUH,
UMETb INPE/ICTaBICHUE O PO OOIIEH M HEOPraHMYECKOW XMMHMH B Pa3BUTUHU TPAJAMLIMOHHBIX U CO3JIaHUU
HOBBIX OTpacyieil HayKH M TeXHUKH, MOJTYYeHUN XUMUYECKUX BEIIECTB U3 MPUPOIHBIX O0BEKTOB WIH ITyTeM
CHHTE3a, pallMOHAJIbHOM HCII0JIb30BaHUM IIPUPOIHBIX OOTraTCTB, OXpaHEe OKpYXKarolled cpelibl; U3YyUUTh OC-
HOBHBIC MTOHATHUS U pa3Aeibl 00IIel 1 HEOPTaHUIECKON XUMHU;

- BJIaJIeTh MHPOpMaLIMEl O CTPOEHUHU aTOMOB, MOJIEKYJI, O IPUHIUIAX ONUCAHUSA XUMHUYECKOHN CBS3HU;
YCTaHABIIMBATh JIOTUYECKUE CBA3U MEXIY ITOJIOKEHUEM 3J1eMEHTOB B Ilepuoanueckoil cucreMe U XUMHU4E-
CKMMH CBOWCTBAaMU BEILECTB; HA OCHOBE TEOPETUYECKUX 3HAHUMN OLEHUBATh BO3MOXKHOCTH ITPOTEKAHUS TEX
WJIA VHBIX PEAKIIUK;

- chopMupoBaTh HaBBIKKM pabOThl B XUMHUYECKON J1TaOOpaTOPHUHM, 3HATH MIpaBUiIa OOpAIIEHUs ¢ XUMU-
YECKUMH pEaKTUBAMHU U MOCYAON; YMETh JieJaTbh 0OOCHOBaHHbBIN BHIOOP COOTBETCTBYIOLIETO METO/1a HCCe-
JIOBAaHUS JIJIsl peIIeHUs MPAKTUUECKUX 3a]1a4; YMETh CaMOCTOATENIbHO paboTaTh ¢ yueOHON, Hay4YHOU U crpa-
BOYHOM JIUTEpaTypoOi, BECTU NH(OPMALIMOHHBIN TIOUCK;

- U3YYUTHb OCHOBHBIE ITIOJIOKEHUS COBPEMEHHOW TEOPETHUYECKOM OpraHM4eCKONM XWMUU; IPUHLUIIBI
KJaccu()UKAMU OpPraHMYECKHX COSAMHEHUH; MpaBHiia CHUCTEMATHYECKOH, palMOHAIBLHOW M TPUBHAIBHOM
HOMEHKJIATypbl; OCHOBHBIE CIOCOOBI MOJYYEHHS OPraHWYECKUX COCAMHEHMH pAa3JIMYHBbIX KJIAacCoB, HUX
¢bu3nvecKne 1 XUMHUUECKUE CBOWMCTBA, PACIIPOCTPAHEHHUE B IPUPOAE M NPUMEHEHNE; OCHOBHBIE MEXaHU3MBI
OpPraHUYECKUX PEaKLHid, MO3BOJSIONME OOBACHATh NMPOTEKAaHHE pEeaKUMH, MpeAcKa3blBaTh HAIIPABICHHE
peaKIuii U YCIOBUS WX OCYIIECTBICHHS;, METOJbI BBIJCICHUS, OYHNCTKH M HICHTH()HUKAINN OPTaHUYECKUX
COCMHECHMH; KaueCTBEHHBbIC PEAKUUU Ha Pa3jIM4YHbIE KJIACCHl OPraHUYECKUX COCIUHEHUM M OTIEIbHbBIE
IIPEACTABUTEIH;

- copMupoBaTh YMEHHsS COCTaBIATH (OPMYJIBI OPraHUYECKHUX COEAMHEHHH 10 Ha3BaHUAM U
Ha3bIBaTh BELIECTBA MO CTPYKTYPHBIM (POpMYyJIaM COIVIaCHO HOMEHKJIAType; ONPEeNaTh MPUHAIEKHOCTh K
KJIACCy OpPraHUYECKUX COCIMHEHWH; NPUBOAWTH YPAaBHEHHS COOTBETCTBYIOILIMX XUMUYECKHUX DPEaKLUM;
UCIOJIb30BaTh 3HAHUS MEXAaHU3MOB OPraHUYECKUX peakUud A OOBSICHEHMs MPOTEKaHUs pPeaKkIuil u
NpeJCcKa3aHus yCIOBUH MX MPOBEACHUS; MOJIb30BAaThCSI XMMUYECKOH JUTEpaTypoil (CIpaBOYHOM, HAy4HO-
MEepPUOANYECKON U JIp.); NPOBOJUTH KAueCTBEHHBIE pEAaKLIHUHM Ha pa3IUYHblEe KIJIACChl OPraHUYEeCKUX
COCIMHEHUM M WMX OTAEIbHBIE IIPEICTABUTENIN; IPOBOAUTH KAYECTBEHHBIM DJIEMEHTHBIM aHaIMU3
OpPraHMYECKUX COEIMHEHUH; BBIOMPATH METOJbl BBIIEICHMS, OUMCTKU M HIACHTHU(PHUKAIUN OpPraHU4YEeCKHX
COCJIMHECHUH.

2 MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunnuHa oTHOcUTCs K 0a30Boit yacTtu 010ka [l « lucuummuael (MOTy TN )»
[IpepexkBU3UTHI IUCUUILIUHBL: Omcymcmayom

[ToctpexBusuthl aucuuinuabl: b1./].B.22 Texnonocus u nepepabomka noaumepos, b1.J[.5.25
Hayunvie ocnoevr xumuuecxux npouseoocme, b1.J1.b.28 Obwas xumuveckas mexnonozus, bl.J[.5.29
Memoowt uccnedosanus ceovicms cuoipvs, b1.JI.B.2 Yuebno-ucciedosamenvckas paboma cmyoeHmos,
b1.J1.B.3 Xumuueckas mexHono2uss CUHMEMUYECKUX OUOIOSUYECKU AKMUBHLIX BeWecms, XUMUKO-
dapmayesmuyeckux npenapamog u rocmemudeckux cpeocms, DUT.2 Memoowvl sKcnpecc-ananuza
Xapakxmepucmux KOMNOHEHMO8 PA3IUYHBIX MEXHOI02ULEeCKUX NPOYECCO8



3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO TUCHUIINHE

[Tpornecc n3yueHHs QUCUUIUIMHBI HAPaBJIeH Ha (pOpMUPOBAHHE CIEAYIOLUINX PE3yIbTaTOB O0yUCHHS

KOI[ 1 HAUMCHOBAHHC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yabTaThl 00yUeHUS 10

bopmupyeMbIX WHAUKATOPA JTOCTHKCHHUS JTUCHIUTUIMHE, XapaKTEePU3YIOIIHE ATAITbI
KOMITCTCHITHH KOMITETCHIINH (dopMHpOBaHKS KOMIETECHIIMI
OIIK-1 Cnocoben n3yuartp, |OIIK-1-B-1 Hcnonb3yer 3HaTh:
aHAIM3UPOBATh, OCHOBBI MaT€MaTHKH, -BKHEHIIINE OHATHS ¥ 3aKOHBI XUMUH,

HUCII0Ib30BaTh MEXaHU3MBI
XUMHYECKUX PEAKIUH,
MPOUCXOISIINX B
TEXHOJIOTHYSCKHUX
MPOLECCAX U OKPYKAOLIEM
MHpE, OCHOBBIBAsICh Ha
3HaHUSX O CTPOEHUHU
BEIIIECTBA, IPUPOIE
XUMHYECKOM CBS3HU U
CBOMCTBAX Pa3IUYHbIX
KJIACCOB XMMHUYECKUX
9JIEMEHTOB, COCIMHEHHUM,
BEILIECTB U MaTEPHUAIOB

($U3UKN, XUMHH, CHCTEMHOTO
aHaiu3a

OIIK-1-B-2 3naer u
UCIIOJIb3YET OCHOBHBIE
METO/BI U IIPUEMBI
IIPOUCXOJSAIINE B
TEXHOJIOTMYECKUX MpOoLeccax
1 OKPY>KAIOILIEM MUDE,
OCHOBBIBAsICh HA 3HAHUSAX O
CTPOCHHHU BEILECTBA,
IIPUPOJIE XUMUYECKOM CBA3H
Y CBOMCTBAX Pa3JINYHBIX
KJIACCOB XUMUYECKUX
JIEMEHTOB

OCHOBHBIC KJIACCHI COCTMHECHUH, (PU3NICCKUE U
XAMHUYECKHE CBOMCTB 3JIEMEHTOB U UX
COCAUHEHUI

YMerTh:

- IPUMEHSTH NIOJIyYECHHbIC 3HAHUS JJIS aHAIU3a
Y pelIeHUs] OCHOBHBIX 3aJ1a4, TUITUYHBIX JJIsI
TEXHOJOTUYECKUX XUMHYECKUX MTPOLECCOB
Baajnersn:

-TeXHUKOM ¥ METOJNKOM BBIIOJTHECHUS
Pa3IMYHBIX ONEepaluii XUMUYECKOTO
AKCIIEPUMEHTA.

OIIK-2 Cnocoben
UCIIOJIb30BaTh
MaTeMaTHYECKHE,
¢busznveckue, GU3NKo-
XUMHAYECKHE, XUMUIECKUE
METO/IBI JUUIsl pEIICHHS 3314
npodeccHoHATEHOM
JeSTEITbHOCTH

OIIK-2-B-1 Onpenensier
HPUOPHUTETHI B
UCTIOJIb30BaHUHT
MaTeMaTU4eCKuX,
¢dusnuecknx, HuU3NKo-
XUMHUYECKHX M XUMHUECKHX
METO/IOB JIJIsl pEIICHUS 3a/1a4
npodeccuoHaIbHON
JeSITeTbHOCTH

OIIK-2-B-3 Bnageer
crocobamMu OMCaHUs
METOAMK UCIIOIb30BAHUS
MPOTPAMMHOTO CPEJICTBA JUIS
peleHHst KOHKPETHOM 3a71auu
B BUJIC JOKYMEHTA,
Npe3eHTalH WIN
BUICOPOIINKA

3HaTh:

. OCHOBHBIE METO/IbI M CTIOCOOBI U3YUYCHHUS U
aHaIIN3a TEXHOJIOTHYECKUX 00HEKTOB, 00JIACTH
UX HUCIIOJIb30BAHUSI; OCHOBHBIE
MaTeMaTndeckue, Gu3ndeckue, Pu3nuKo-
XUMHYECKHUE, XUMUYECKUE 3aKOHBI JUIS
perieHus 3aaa4 npodeccuoHaIbHON
JESITEIIbHOCTH.

Ymerhb:

- HCIIOJb30BATh MAaTEMaTHYECKUE,
busnueckue, GU3NKO-XUMHUECKHE,
XUMUYECKHE 3HAHUS U METOJIbI 1JIs1 aHaJIu3a
perieHus 3aa4 npodeccuoHanTbHON
JIeATEeTbHOCTH; UCIIOJIb30BaTh JJIs aHAJIU3a
3HAHUSI MATEMATUYECKUX, (PU3UIECKUX,
XUMHUYECKUX, OMOJIOTUYECKUX 3aKOHOB,
3aKOHOMEPHOCTEN U UX B3aMMOCBA3EH;
M3y4aTh, aHATU3UPOBATh U UCIOJIb30BaTh
KOHKPETHBIE O0BEKTHI B PEATHHBIX
TEXHOJIOTMYECKUX MPOIECCaxX U MPEBPAIICHUIX
Baajaers:

- METOJUKAMH ¥ METOJJaMU, OCHOBAaHHBIMH Ha
MaTeMaTHYeCKUX, PU3NYEeCKUX, GU3NKO-
XUMHUYECKUX, XUMUYECKUX 3aKOHAX U
3aKOHOMEPHOCTSIX; CTOCOOHOCTBIO N3y4aTh U
aHAJIM3UPOBATh OCHOBHBIE TEXHOJIOTMUECKUE
00BEKTHI, NCTIOIH30BATh UX B OT/IEITBHBIX
MPOILIECCaX U MPEBPAILICHUIX




4 CTpyKTYpa U collepKaHue TUCHUILINHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO0m1as TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHMI] (216 akaeMHUIeCKuX 4acoB).

TpynoeMKOCTb,
Bun paGotsr aKaJeMHYECKHX 4acoB
2 cemecTp 3 cemectp BCEr0
OO0uias Tpy10€MKOCTh 108 108 216
KonTakTHas padora: 9,5 13,25 22,75
Jlexmum (JI) 4 4 8
Jlaboparopusie paboTs (JIP) 4 8 12
Koncynpranuu 1 1 2
[TpomexxyTouHas arrectaius (3a4eT, SK3aMEH) 0,5 0,25 0,75
CamocrosiTeibHas padoTa: 98,5 94,75 193,25
- 8bINOJIHEHUe KOHMPOAbHOU pabomwl (KonmpP); +
- camono02omoska (npopabomka u nosmopenue
JIEKYUOHHO20 MAMepuana u Mamepuana y4eOHUKos8 u yueoHvlx
nocoout;
- N0020MO6Ka K 1a60pAMOPHLIM 3AHAMUAM,
- N0020MOBKA K IK3AMEHY.
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
Au(ppepeHpPOBAHHBIN 3a4eT)
Pa3ensl qUCIMILTMHBL, U3y9aeMbIe B 2 ceMecTpe
KonnuectBo yacos
Ne ayIUTOpHas
pasjena HaumenoBanue pasnenos BCEro AGoTa BHEay/I.
1113 | P paboTta
1 OCHOBHBIC TOHSATHS M 3aKOHBI XUMHUHU 10 1 - - 9
Crpoenue atoma u Ilepnonnueckuii 3akon .. 8 1 i i 7
2 Menpeneena
3 XHMHYECKAs CBSI3b, CTPOEHUE U CBOMCTBA MOJIEKYJI 6 - - - 6
4 OCHOBBI XHMHUYECKOH TEPMOIMHAMUKH 8 - - - 8
5 XuMHuecKasi KHHETHKA U XUMHUYECKOE PAaBHOBECHE 8 - - 2 6
6 PacTBOpEI 12 1 - - 11
7 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC MTPOIIECCHI 12 - - 2 10
8 OCHOBBI JIEKTPOXUMHUYECKUX ITPOLIECCOB 16 - - - 16
9 XUMHSI DJIEMEHTOB 28 1 - - 27
Hroro: 108 4 4 100
Pazensl qUCHUIUTNHBL, U3y4aeMble B 3 ceMecTpe
KomnnuaecTBo yacoB
Ne ayJIMTOpHAas
pasjiena HanmenoBanue pa3nenon BCero aGoTa BHEay/I.
113 | P paborta
1 Teopernyeckre NPEACTABICHUS B OPraHUYECKOH XH- 14 1 - - 13
MU
2 IIpenesnbHbIe ¥ HENPEICTbHBIE YTIIEBOIOPOIbI 14 - - 2 12
3 ApOMaTHYECKHE YIIIEBOIOPOIBI 12 - - 2- 10




KonunuecTBo yacoB
Ne HaumenoBanue pazzaenos ayAuTopHas BHEay/I.
paznena BCEro abora 6
1| o3[ | PO
4 I"a10reHOPOU3BOIHBIC YTIIEBOIOPO/IOB 10 - - - 10
5 CriupTsl ¥ QeHOIBI, POCTHIE APUPHI 10 1 - - 9
6 AIbIeruasl ¥ KETOHBI 10 1 - 2 7
7 KapGoHOBBIE KHCIIOTHI M UX MTPOM3BOIHBIE 10 - - 2 8
8 A3oTcoaepikariiue OpraHndecKue COSTHHCHHIS: 10 - - - 10
AMHHBI ¥ HUTPOCOEAMHEHUS
9 brooprannyeckre coeTMHEHUS 18 1 - - 17
Wroro: 108 4 8- 96
Bcero: 216 8 12 196

4.2 ConepxxaHue pa3iesioB IUCHUNIHHBI
4.2.1 Coaep:xanue pa3jejioB JMCIHHUIJIMHBI, H3y4aeMbIX BO 2 ceMecTpe

1 OcHOBHbIE IOHATHSA M 3AKOHbI XUMHUH

MecTo XMMHM B CUCTEME €CTECTBEHHBIX HayK. COBPEMEHHBIE HANPABICHUS PAa3BUTHS XMMHUYECKOU
HayKd. XuUMH4YecKas Gopma aBrkeHus mMarepud. OCHOBHBIE XUMUYECKHE TIOHATHS: aTOM, MOJIEKyJia, MPo-
CTOE BEIECTBO, XUMHUECKOE COEIUHEHNE. XUMUUECKUH 3J1eMeHT. ATOMHas Macca. MoJieKyspHasi Macca.
Mouib, MOJIsIpHAst Macca, MOJISIpHAs KOHLEHTpalKs BELIECTBa.

OcCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIDHOIO YY€HHs. 3aKOHbBI: COXPAHEHHMs, KPAaTHBIX OTHOILEHUH,
IIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOILIEHUH. 3aKOH ABOrajpo. DKBUBAJIEHT U 3aKOH AKBHBaJeHTOB. Ilo-
HATHE O XMMHUYECKOH cucteme U crocobax e€ onucanus. daza, koMnoHeHT. ['OMOreHHbIe U reTepOreHHbIe
cucreMbl. OYHKIIUU COCTOSIHUS U MAapaMETPbl COCTOSHUS cUcTeMbl. ['a3oBble cucTeMbl. ['a30Bble 3aKOHBI.
WneaneHeblii ra3. YpaBHenue MenneneeBa — Knanelipona. [lapuuanbHoe naBiieHue rasa B CMeCH, OTHOCH-
TeJbHAas! INIOTHOCTh ra30B. JKUAKUE CUCTEMBI.

2 CtpoeHue aToMa M NEPHOAUYECKUI 3aKOH

DKclepUMEeHTalbHbIE OCHOBBI COBPEMEHHOM TEOpUHU CTPOEHUs aToMa. SIApo U 3neKTpoHHas 000J10Y-
ka. JlyanusMm B NMOBEIEHUH MUKPOYACTHLL. BOIHOBas MpUpOJa 3JIEMEHTAPHBIX YaCTHUIl. Y paBHEHHE e bpoii-
751, IPUHIMN HeomnpeneneHHocTH ['eiizen6epra. AtoMm Bojopona. KBaHToBOMexaHHMUecKass MOJENIb aToMa.
OnnooanexktponHbIil atoM. BonHoBoe ypaBuenue lpeaunrepa. KBanToBeie uncina. CMBICT KBAHTOBBIX YH-
cell. ATOMHbIE OpOUTaIN. DHEPreTHUECKUEe YPOBHH 3JIEKTPOHA B OJIHOIEKTPOHHOM aToMe. MHOrosiek-
TpoHHbIN atoM. [Tpunuun [Taynu u eMkocTh 31eKTpoHHBIX 000siouek. [IpaBuno XyHaa 1 mopsaoK 3amoiiHe-
HUS aTOMHBIX opOuTtaneil. [Ipunuun Haumensueit snepruu. [Ipasuno Kneukosckoro. CTpoeHue 351eKTpoH-
HBIX 000J104eK 371eMeHTOB. [lepnonyHOCTh CTpOEHMSI ANEKTPOHHBIX 000siouek. [loTeHnnansl MOHU3auu U
CPOACTBO K JJIEKTPOHY aTOMOB, PaJMyChl aTOMOB U MOHOB B 3aBUCUMOCTH OT ITOJIOXKCHUS DJIEMEHTA B IIEPU-
OJINYECKON cucTeme. DIEeKTPOOTPULIATEIHbHOCTh aTOMOB XUMUYECKUX JIEMEHTOB.

Cymnocts Ilepuonnyeckoro 3akoHa. CoBpeMeHHas uHrepnperanus [lepmoandeckoro 3akoHa. Tu-
IMAYECKHUE JJIEMEHTHI. V3MeHeHne BaKHEHIIMX CBOMCTB JIEMEHTOB IIO TPYIIAaM M IEPUOJaM IEepHoanYe-
ckoii cucteMsl. OOmeHayuHoe u gpuiocodcekoe 3HaueHue [lepuoanyeckoro 3akona JI. M. Menneneesa.

3 XumMnueckasi CBfi3b, CTPOCHHE H CBOMCTBA MOJICKY.JI

BsaumopeiictBue aromoB. [Ipuunnasl 00pazoBaHus XumMuyeckoil csizu. [Ipupoaa xumudeckoi cBA3H.
Mounekyna Bomopona U Meroasl ee onucaHus. Meron BaneHTHBIX cBsizell (BC). IlepekpbiBaHue aTOMHBIX
opbutaneii, 6- U M-CBSI3U, MOPSAOK (KPAaTHOCTh) CBSI3U. XapaKTEPUCTHUKU XMUMHUYECKON CBSI3M — HHEPrus,
mnuHa, noisipHoctb. Meron BC u rubpuansanus opouraneid. BanentHoe coctosinue aroma. KoBaneHTHas
CBA3b B MHOTOaTOMHBIX MOJIEKyJax. JJOHOpHO-akenTopHOe B3auMoaelicTBue. HarpaBneHHOCTh M HAaChIIIa-
€MOCTb XMMUYECKON KOBaJIEHTHON CBsI3M. OCHOBHBIE MOJIOKEHHSI METOAA MOJIEKYJISIpHBIX opoutaneir (MO)
B npubmmkennn JIKAO.



MexmMoreKyisipHble B3aumMoiecTBus. BogopoaHas cBsi3b ee npupoga W dHeprusd. BiusiHue BoJO-
pOAHBIX CBsi3ell Ha cBoiicTBa BemecTB. Cuibl Ban-aep-Baanbca. OpueHTaniMoHHOE, HHAYKIIMOHHOE U JTUC-
MEPCUOHHOE MEKMOJIEKYJIIPHOE B3aUMOJECHUCTBUA. POJIb MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUN MPHU MPOSB-
TIeHUH (PU3UKO-XUMHUYECKUX CBOMCTB BEIIECTB, SBJICHHUI caMOCOOPKH OMOIOTUYECKUX MOJIEKYI.

Tunel xumuyeckoi cBszu, Metoapl BC u MO, rubpuausanus 3JeKTPOHHBIX O0JIAKOB, HAIpaBIICH-
HOCTh KOBAJICHTHOM CBsI3H, (hOpMa MOJICKYI.

4 OcHOBBI XUMHY€CKOH TepMOAUHAMUKH

OHEPreTU4YecKue XapakTepUCTHKU XMMHUYECKHX peakuui. IlepBoe Hauano tepmonunHamuku. I[Ipe-
BpAILCHHUs SHEPTUH U pabOThl B XUMHUYECKUX mpoueccax. Tepmoxumus. [lonstie 06 sHTamsnuu. DHI0- U
9K30TepMHUUECKUE peakluu. 3akoH 'ecca. CTaHAapTHOE COCTOSHUE M CTaHAAPTHAS SHTAJIBIM 00pa30BaHUs
BemiecTBa. Pacuersl TemnoBbix ¢ dexToB peakiuii. Bropoe Hayano tepmoannamuku. [loHsitue sHTpOnuu.
OreHka 3HaKa U3MEHEHUS SHTPONMM B XUMHUYECKUX peakuuax. JHeprus ['mOOca. YMeHblIeHue 3HEpruu
I'n66ca xak TEpMOJMHAMUYECKUNA KPUTEPUH BO3MOKHOCTH CaMONPOHM3BOJIBHOIO IMPOTEKAaHUs Ipolecca B
3aKphITHIX cucTeMax. CraHnapTHoe U3MeHeHHe sHepruu ['nd0ca B peakuy. 3aBUCUMOCTb U3MEHEHHUS SHEp-
ruu ['u60ca oT Temreparypsl, JaBICHUS U KOHLUEHTPAIMH Pearupyonyx Beuiects. Poib sHTaNBIURHOTO U
SHTPOINUIHOIO (PaKTOPOB B OIPECIIEHUH HAIIPaBJIEHUs IIpoLiecca.

5 XumMuyeckass KHHETHKA U XHMHUYECKOe paBHOBecHe

CKOpOCTh XUMHUECKON peakiMu U (haKTOphl €€ ONpeeNsonue. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT
KOHIICHTpaluu peareHToB. Knnernueckoe ypaBHenue peaknun. [lopsnok peakuuu, [Ipasuno Bant-T'odda.
KoHcTaHTa CKOpPOCTH peakliiy U €€ 3aBUCUMOCTb OT TEMIIEPATypbl. DHEPrUs aKTUBALUU. Y paBHEHUE Appe-
Huyca. DHepreTuyeckas auarpaMma peakuuu. [lonsTue o Mmexanusme peakuuu. MoeKyaspHOCTh PEAKIUH.
Karanu3s n xatanuzatopbsl. UHrHOUTOPHI 1 HHTHOUPOBaHUE.

Xummueckoe paBHoBecue. OOpaTumbie 1 HeoOpaTUMBbIe XUMUYEcKne peakiui. CocTosTHIE paBHOBE-
CHSI ¥ IPUHIMIT MUKPOCKOITUYECKON 00paTUMOCTH peakuuu. Kunetnueckuil 1 TepMOAMHAMHUYECKU MOIXO0-
Ib1 K OITMCAaHMUI0 XMMHUYECKOTO paBHOBeCHS. KOHCTaHTa XUMHUYECKOTO PABHOBECHSI U PA3IIUYHBIE CIIOCOOBI e¢
BbIpakxeHUs1. CBsI3b KOHCTAHTBI XUMHUECKOT0 PABHOBECHSI CO CTaHIapTHBIM U3MeHeHHueM 3Hepruu ['uboca.
CwMmenieHre XMMUYECKOTro paBHOBecHs ITpu u3MeHeHuu ycioBuil. [Ipuniun Jle llarense.

6 PacTBopsl

PeakimonHnas cucrema, xumuueckas peakuus. [lonstue pacrBopa. OGmmue cBOMCTBa peanbHbIX pac-
TBOpOB. Buasl pactBopoB. CriocoObl BbIpaK€HUS KOHIIEHTpAIlMM PAacTBOPEHHOIO BEIIECTBA B pPAcTBOpE.
ConbBaranus u e€ mexanusM. TemnoBoit 3¢ ekt pacTBopeHus. PactBopeHue ra3oB, KpUCTAIUIMUECKUX Be-
LIECTB, JKUAKOCTEW B Bozie. HeHachIleHHbIE, HAaChIILIEHHBIE, IEPECHIICHHbBIE pacTBOPLI. [IponsBenenune pac-
TBOPUMOCTH. DJEKTPOIMTHI M HEIEKTPOJUTHL. DJIEKTPOJUTHYECKAsl AUCCOIHMAIMS KHUCIOT, OCHOBAaHUM,
CPEIHUX, KUCIBIX U OCHOBHBIX COJIEH C TOUKH 3PEHUS TEOPHM NIEKTPOJIUTHYECKON aucconuanuy. Hampas-
JIEHUs peakiui MOHHOTO oOMmeHa. Ciadble AIEKTPOJUTHI, KOHCTAHTA IUCCOIMAIIMU. 3aKOH pa30aBlICHUs
OctBasibyia. CuiibHBIE 1EKTPOINTHL. CTEneHb Aqucconuanui. AKTUBHOCTb HOHOB M MOHHAs CHIIA. DJIEKTPO-
JUTHYECKasl AUccoluanys Boabl. Bogopoausiii nokaszarenb. KuciaoTHO-OCHOBHBIE HHIUKATOPHI U MEXAHU3M
ux nerctus. 'maponns n Buasl ruaponaunsa. CTeneHb U KOHCTaHTa THAPOIIN3A.

XapakTepHucTUKa KOOPJWHAIMOHHBIX COEAMHEHUH, UX MoiydyeHue, knaccupukanus. Kommiaekcooo-
pasoBarenb U JIMTaH/bl. BHENIHAS 1 BHYTPEHHSS KOOpAMHAIMOHHBIE cepbl. KoopauHannoHHoe 4ucio, 3a-
BUCHMOCTh KOOPAMHALIMOHHOIO YUCJa OT 3apsja M pajuyca KoMIulekcooOpas3osarens. PaBHoBecus B pac-
TBOpPaxX KOOPAMHAIIMOHHBIX coenHeHnH. OO1I1e U CTyneHuaTble KOHCTaHThl ycToiunBocTH. HoMeHknatypa
KOOPJMHAIIMOHHBIX COeTUHEHHUM. 3HaueHne U MPUMEHEHUE peaklnii KOMIUIEKCOOOpa3oBaHus U KOOpAHHA-
IIUOHHBIX COEIMHEHU B HayKe, TEXHUKE U OMOJIOTHH.

7 OKHCIAUTETBHO-BOCCTAHOBUTEIbHbIE MPOLECCHI

OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH. THITBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
Metoast mogdopa ko3 duirenToB. OKUCTUTENN U BOCCTAHOBUTENH. DKBUBAJICHTHI OKUCTUTENEH U BOCCTa-
HOBUTENEH. BiusiHue cpefpl M BHEIIHMX YCIOBUN HAa XapaKTep OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEak-
107078

8 OCHOBBI YJIEKTPOXMMHYECKHX NPOLECCOB



MexaHu3M BO3HMKHOBEHMSI 3JIEKTPOIHOTO MOTEHI[MAlla Ha FPaHulle MeTalll - pacTBop. CTaHAapTHbIE
NIEKTPOHBIE NOTEHLUANBI, UX U3MEPEHUE C MIOMOILBIO BOJAOPOAHOIO 3eKTpoaa. Y paBHenue Hepuera. Psn
HanpspkeHud MeTtaysioB. CTaHOapTHBIE OKUCIIUTEIbHO-BOCCTAHOBUTENBbHbBIE IOTEHIMANbI, HalpaBIEeHUE
nporexkanus OBP.

["anpBaHMYECKHE 3JEMEHThl KaK UCTOYHUKU SJIEKTPUUECKON dHEpruu. DIIEKTPOABMXKYIIas CUila, ee
cBs3b ¢ oHepruen [ m66ca. KoHIleHTpanoHHbIE 3JIeMEHThI. AKKYMYJISTOPHI.

DJEeKTpOJIU3 PAcTBOPOB U paciiaBoB BemlecTB. Hanpspkenue pasnoxeHus u nepeHanpspkenue. [lo-
PAOOK paspsiIKM MOHOB Ha JIEKTPOAAx. DJIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KonmdecTBeHHbIE 3aKOHO-
MEpPHOCTH 3JIeKTposin3a (3akoHbl Papanest). [Ipumenenune anexTpoausa.

9 XuMusi 3J1eMEeHTOB

Beeoenue ¢ neopzanuueckyro xumuto

PacnpocTpanenne XMMHUYECKUX JIEMEHTOB B KOCMOCE M 3eMHOM Kope. PacnpocTtpaneHHble, peakue,
paccestHHbIe, 0Jaropo/HbBIE, PaIMOAKTUBHEIC, UCKYCCTBEHHBIC 3JIeMEHTHI. [IpocThie BemecTBa, Mepuoany-
HOCTb B MU3MEHEHUHU MX CBOMCTB. B3amMoJeliCTBHME MPOCTHIX BEIIECTB C KUCIOTAaMHU, IIEJI0YaMH U BOJIOM.
bunapusie coenuHeHus: (OKCHIbI, XaJIbKOTE€HUIbI, THAPUIbI, HUTPUIbI), 3aKOHOMEPHOE U3MEHEHUE KHUCIIOT-
HO-OCHOBHBIX CBOMCTB OJHOTHIHBIX OWHApHBIX coeanHEHWH. KHCIOTHO-OCHOBHBIE CBoMcTBa. Tpexaie-
MEHTHBIC COCTMHEHUS - THAPOKCUIBI (KUCIOTHI, OCHOBAaHUS, aM(OJIUTHI, cOH). bronorudeckast pojib XuMu-
YEeCKHUX DJIEMCHTOB.

Xumusa S — rnemenmos

OO0mas XxapakTepUCTHKa S-3JIEMEHTOB: JJICKTPOHHOE CTPOSHHE aTOMOB, 3aKOHOMEPHOE M3MEHCHHE
CBOMCTB B IIOATpYyIIaxX.

DJIEMEHTHI NepBoH rpynmnbl. Haxoxaenue B npupojie, MoayyeHrue NpOoCThIX BEIIECTB, UX OTHOLIEHUE
K HEeMeTaJuiaMm, Boje, kuciotam. OKCUbl, MEPOKCHUIBI, THAPOKCH B, cod. [loydenue ruapokcuia HaTpust
Y KaJbLUHUPOBAHHOM coibl. [I[pruMeHeHte 1MIeT0YHbIX METAIIOB M MX BAXKHEUIIINX COCTUHEHUH.

DJIeMEHTHI BTOpO rpynnbl. HaxoxaeHue B mpupojie, moaydeHne IpOCThIX BEIIECTB, UX B3aUMOICH-
CTBHME C HEMETaJUlaMH, BOJOM, KUCIOTaMH M IesoyaMu. Heramenas u raiieHas u3BecTb. JKeCTKOCTh MpH-
POIIHBIX BOJI, METOJBI YCTPAaHEHUS KeCTKOCTH. [IprMeHeHne OepruTus, MarHus U IIeJTI0YHO3EMEIIbHBIX Me-
TaJJ0B U NX BAXKHEHIIINX COSIMHCHUMN

Xumusn p-3nemenmos

Bonopon. Ocob6eHHOCTH BOOpOAA M €T0 MECTO B IMEPUOANIECKON cucTemMe. PacripocTpaHeHHOCTh Ha
3emie 1 B KOCMUYECKOM TpoctpaHcTBe. M3oTonbl Bomopoaa. CTpoeHue, CBOMCTBA M MOTYUYEHHUE MPOCTOTO
BemectBa. CoeMHEHUsT BOJOPOJA - TUAPUIIBI, UX Kiaccudukamus u cBoicTBa. [IpuMeHeHne Bogopoaa u
TUAPUJIOB.

[anorensl. O0Imas xapakTepucTUka 31eMeHToB. DTop, ero ocoboe mMecTo cpeau ramoreHoB. CBoOW-
cTBa (pTOpa, MPUUMUHBI €r0 BRICOKOU peakIMoHHOU crnocodHocTu. Coenunenus ¢propa - GToOpoBOIOPO, IJIa-
BHUKOBasi KucaoTa, GTopuasl - ux coiictBa. [lonydyeHue u npuMeHeHue Gropa v €ro coenvHeHui. Xiop,
OpoM, MOJI - JIIEKTPOHHOE CTPOCHHUE aTOMOB M CBOMCTBA 31eMeHTOB. Haxoxnenue B nmpupone. CtpoeHue u
CBOMCTBA MPOCTHIX BELIECTB, N3MEHEHHUE OKHCIUTENLHON U BOCCTAHOBUTEIHHOM CIIOCOOHOCTH, JUCTIPOTIOP-
[IUOHUPOBAHUE B BOJIC U IIeiouax. B3anumosencTBre rajloreHoB ¢ BOJAOPOJAOM, CBOMCTBA Ta3000pa3HbIX Ta-
JIOT€HOBOJOPOAOB. ['alloreHoBOIOpOIHBIE KUCIOTHI, UX CHJIa M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOM-
cTBa. ['ajoreHupl: 3aKOHOMEPHOCTH M3MEHEHHS UX CBOWMCTB IO TEpHOJaM, TPYIIaM U CEMEHCTBaM dJie-
MeHTOB. CoeTMHEHUS B TOJIOKUTEIBHBIX CTETIEHSX OKHCIEHUS (OKCHIIbI, KUCIOTHI U CONU), U TePMOJNHA-
MUYECKasi yCTOMYUBOCTh, OCHOBHO-KUCJIOTHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [lomyueHune
Y IPUMEHEHHUE XJIopa, OpoMa, oa 1 UX BaXKHEUIITUX COeTMHEHUH.

p-Oxementsl VI rpynmel. Kucnopor 1 XaaTbKOTEHBI.

OO01mas xapakTepuCTHKa PIIEMEHTOB. DJIEKTPOHHOE CTPOCHHUE aTOMOB, SJIEMEHTHI THITUYECKHE U TOJ-
HBIE DJIEKTPOHHBIE AaHAJIOTH. 3aKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopoa. Crpoenue aroma u mosiekynsl O2. PacnpocTpaHeHHOCTb, TPUPOAHBIE COETUHEHHUS, 110-
JTy4deHHUE, OKUCITUTENIbHAs aKTUBHOCTh, IPUMEHEHHE Kuciopoia. O30H: 00pa3oBaHKE U CTPOCHUE MOJICKYJIbI
¢ nmo3unuii Merona BC, monydeHue, OKMCIHTENIbHAs aKTUBHOCTh, IpuMeHeHue. [IpoGnembr “O30HOBOTO
cios”’ B JKM3HENEITEILHOCTH 4YeioBeKa. [lepokcua Bogopoaa: CTpOEHHE MOJIEKYJIbl, CBOMCTBA, MOTy4YEHUE,
npuMeHenue. [lepokcupl, HagnepoKCuabl, 030HUABL. [IpuMeHeHue.

Cepa, cenen, Temnyp, nosonui. [Ipuponnsie coequnenus. CocTaB U CTPOEHUE MPOCTHIX BEIIECTB.
Annotponusi cepbl. OKUCTUTENHHO-BOCCTAHOBUTENbHBIE CBOMCTBA MPOCTHIX BEIIECTB, B3aMMOJIEUCTBUE C
BOJIOM, KUCJIOTaMH U IejoYaMu. B3auMoaecTBUe Cephl, CeeHa U TeJUTypa ¢ BOJAOPOJIOM, COTIOCTABIICHHE
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CTPOEHHS U CBOMCTB XaJIbKOreHH10B. Cynb(Quabl METAIJIOB: KIAaCCU(PUKALUS 110 OTHOIICHUIO K KUCIOTaM U
BOJIE, THJIPOJIU3.

CoenuHeHUs Cephl, celeHa U Te/uTypa B MOJOXKUTEIbHBIX cTeneHsx okuciaeHus. Oxcup cepsl (IV):
MOJIyYeHUe, CTPOECHHUE MOJIEKYJIbI, pACTBOPUMOCTh B Bojie. CepHucTas kuciora u ee coid. OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHBIE cBoMcTBa. ComocTaBieHue cBorcTB coenuHeHuil cepol (IV), cemena (IV), mononms
(IV). Oxkcun cepsi (IV), ero crpoenue B ra3000pa3HOM, KUAKOM U TBEPAOM COCTOSHUSX, OTyYCHUE, B3au-
MojelcTBre ¢ Bojoi. CepHasi KMCIIOTA: MOJIy4eHHEe, BOJOOTHUMAIOUINE U OKUCIUTENbHBIE cBoWcTBa. Conun
cepHoi kucnoThl. CorocTaBiieHue CBOMCTB coeMHEHUH cephl (+6), cenena (+6), temrypa (+6). CoctaB u
Han0oJiee XapaKTepHbIE CBOMCTBA IMOJIMCEPHBIX KHCIOT (“0jieyM”), THOCEPHOM KHUCIOTHI M THOCYJb(aToB,
HaJCEepHOU, PTOP- U XIOPCYyTb(HOHOBOU KUCIOT. [I[puMeHeHue cephl, CelieHa, TeUTypa U UX BOKHEHIIIHNX CO-
€UHEHUN.

P-DJAEMEHTBI MSTOW TPYIIIIHI.

DIEKTPOHHOE CTPOCHUE aTOMOB U 00111asi XapaKTePUCTHKA CBOUCTB.

A3or. HaxoxzaeHue B pupoe, NoJyuyeHUE U CBOMCTBA MPOCTOI0 BELIECTBA. TepMOAMHAMUKA U KU-
HETHKa B3aUMOJEHUCTBUS a30Ta ¢ BogopoaoM. CTpoeHue MOJIeKyJbl aMMUaKa, ero CBOMCTBA B JKUIKOM, ra-
3000pa3HOM M PaCTBOPEHHOM COCTOSIHUAX. [ MIpOKCHA aMMOHHUS U COJIM aMMOHHUS. AMMHOKHUCIOTHI. HuT-
PHUABL, aMUJIbI U UMUABL. [ UApa3uH U THIPOKCUIIAMHUH: COCTaB M CTPOCHUE MOJIEKYJI, CBOICTBA.

Oxcupl a30Ta: COCTaB U CTPOCHUE MOJIEKYJI, IIOJyUYE€HUE U CBOMCTBA. A30THCTasi KUCIOTA U €€ COJIU
HUTPUTBHI, UX MOJTYYEHHE U CBOMCTBA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTb.

A30THasl KUCJIOTA: MOJy4YE€HHUE, OKUCIUTENIbHbIE CBOMCTBA, B3aUMOAECHCTBHE C METallaMU U HeMe-
tamamu. “Ilapckas Boaka”. Hutpatsl, ux kiaaccu@ukanus mo mpoayKTaM TePMOIH3a.

A3O0THCTOBOJIOpOHAS KUCTOTA U €€ coiH (a3uabl). [I[puMeHenne a3ora U ero BaXXHEHIINX COCIUHE-
HUM. A30THBIE YIOOpEHUS.

®dochop. Haxoxnenue B mpupoe. [lomyuenue, autoTponHbie MOIU(UKAIIMA U CBOMCTBA MTPOCTOTO
BemiectBa. DocduH, ero noayyeHue u cBorcTsa, Audochun, Gochuast Mmeramnos. Oxcuasl pocdopa: momy-
YeHHe, COCTaB MOJIEKYJ, oTHomeHue K Boae. DocdoproBarucras, dpochopucras u GpochopHbIe KUCIOTHI
(cocTaB U CTpOEHUE MOJIEKYJ, MOJy4YeHHE, TUCCOLUALNS, OKHUCIUTEILHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux comu. Coemunenue ¢ocdopa ¢ ramorenamu. [Ipumenenne (ochopa U ero BaKHEHIIMX COCITUHEHUI.
dochopHbie y1oOpeHus.

Mpbsk, cypbma, BucMyT. Haxoxaenue B npupose. Ilomydenue, cBoiicTBa MpoCThIX BemecTs. Bo-
JOPOJIHBIE COEAMHEHHUS, UX CPAaBHEHUE C BOJIOPOJAHBIMU COeTUHEHUSAMH a30Ta U pocdopa. OKCUIbl, THAPOK-
cU/bl (KMCIIOTHI M OCHOBAHUS) U COJIM MBILIBSIKA, CYpbMbl U BUCMYTa B C.0. +3,+5. 3aKOHOMEPHOCTH U3Me-
HEHHUSI UX OCHOBHO-KHUCJIOTHBIX U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB.

CoenuHenus c cepoil u rajoreHamu. lIpuMeHeHue MbIlIbsSKa, CypbMbl, BUCMyTa U UX Ba)KHEUIINX
COCJIMHECHUH.

pP-DJIEMEHTHI YeTBEPTOMN TPYIIIIBI.

DNEKTPOHHOE CTPOEHHE aTOMOB, O0Iasi XapaKTePUCTUKA DIIEMEHTOB, 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB.

VYrnepon. Haxoxnenue B mpupo/ie, allIoTPOINHs MPOCTOTO BellecTBa (anmas, rpadut, kKapoun, ¢yn-
JIepeH), uX cTpoeHue u cpoiictBa. Kapounel meramios. Okcup yriepona (1), monyuenue, crpoeHue Mosexy-
1e1, cBoiicTBa. KapOonmisl metamioB. Okcun yriaepona (IV), momyueHnue, cTpoeHre MOJEKYIbI, CBOHCTBA.
VYronbpHas KUCI0Ta U ee conu. LlnaHnucToBoiopoaHast, IIMaHoBast, POaHUCTOBOIOPOIHAS KUCIOTHI U UX CO-
nu. CoequHeHus yriaepoja ¢ cepoi u ramoreHamu. [Ipumenenue yriepoaa v €ro BaXXHEHIINX COSAMHEHUH.

Kpemunii. Haxoxaenue B mpupoje, MoJIydeHHE U CBOMCTBA MPOCTOro BemiecTBa. OKCUI KPEeMHUS
(IV), ero annorpornHeie MOAU(PHUKAIINN, B3aUMOICHCTBHE C KUCIOTaMU U 1ieiodamu. KpeMHUeBbIe KUCTOTHI,
cuiukarenb. [Ipocteie cunmkatel, cTekia. ClokHble MPUPOAHbIE CUIIMKATHI, aTFOMOCHUIUKATHL. L{eonuThl.
CoenunHeHUs KpeMHHUsSI C BOJOPOJIOM (CHIIaHBI), ¢ METaJUTaMU (CUIUIUABI), C yIaepoaoM (KapOopyH.), C ra-
smoreHaMu. [[pumMeHeHre KPEMHUS U €r0 BaXKHEUIINX COSTUHEHUH.

I'epmannii, onoBo, cBuHeln. Haxoxaenue B mpupoze, MOJyUYeHUE MPOCTHIX BEUIECTB. AJUIOTPOIHbIE
Moaudukanuu onoBa. BzaumoelicTBuEe MPOCTHIX BEIIECTB C KUCIOTaMHU U mienodyaMu. OKCHUIbI, THIPOKCH-
Jbl, UX COJIM: TMOJY4Y€HHE, OCHOBHO-KHUCIOTHBIE CBOMCTBA, TMAPOJIN3, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
cBoiicTBa. CoelMHEHHs C BOJOPOJIOM, rajoreHamu. [IpumeHeHne repmManus, 0JI0Ba, CBUHIIA U UX Ba)KHEi-
LIUX COEAUHEHHU.

P-DIEMEHTHI TPEThEN TPYIIIIHI.

DJEeKTPOHHOE CTPOCHHE aTOMOB, OOIIas XapaKTEepUCTHKA 3JEMEHTOB, 3aKOHOMEPHOE H3MEHEHHE
CBOMCTB.




bop. Ilonyuenue, crpoeHre U CBOKMCTBA MPOCTOrO BENIECTBA. B3anMoAEMCTBHE ¢ KUCIOTAMHU, IIEJI0-
YaMH ¥ aKTUBHBIMU MeTaimamMu. COeIMHEHUs ¢ BOJIOPOAOM (OOpaHbl): UX MOydYeHUEe U CBOMCTBA. bopubl.
Oxkcun 6opa, 6opHbIe KUCTOTHI, OopaThl. CoenuHeHns 0opa ¢ rajioreHamu, cepoi, a3oToM. bopoopranuye-
ckue coenuHeHus. [Ipumenenue 0opa 1 ero BaKHEHIINX COSTMHEHUH.

AntoMuHui. PacripocTpaHeHHOCTh B NMPUPOJE, MOJydYeHUE, CBOMCTBA. B3amMojelcTBue ¢ BOJIOM,
KUCJIOTaMU U 1esodamMu. OKCHI M THAPOKCU] aTOMHUHHS, ATIOMUHATHI, coiii amomuHus. [IpuMenenue
QIFOMUHHUS U €70 BaXKHEUIINX COETUHEHUI.

[Nannuii, naaui, Tamuid. HaxoxxaeHue B mpupoe, MojlydeHue U CBOMCTBA MpocThIX BemiecTB. Co-
eauHeHus B €.0. +3: Okcuabl, rTHAPOKCH B, coiid. COETMHEHHS OJTHOBAJIEHTHOTO Tayuius. [Ipumenenue ran-
JIUS, UHJAUS U UX BOKHEHIIIUX COCMHECHUN.

Xumusn d - memannos

Oo6mas xapaktepuctuka d-anemeHToB. [lonoxeHne B MepHOIUIECKON CUCTEME, IIEKTPOHHOE CTpOe-
HHE€ aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB: paJnyC aTOMOB, SHEPTHI MOHU3AIMH, CTEIIEHEN OKHC-
JIEHUs, UX COIMOCTAaBJICHUE CO CBOMCTBAMH p-3iieMeHTOB. [IpupoaHble COeIMHEHHMS], KIaCCUUYECKUE U COBpe-
MEHHBIE croco0bl UX 00paboTku. CrocoObl ux paduuupoBaHus. OUIUKO-XUMUYECKHE CBOWCTBA MPOCTHIX
BEILIECTB: OTHOIIEHUE K HEMETaJlIaM, BOJI€, KUCJIOTaM M I1IeJI04aM, MOJI0KEHHUE B Py HANPsHKEHUH, TeMIie-
paTypsl miaBiaeHus, TBEpAoCTh. Knaccudukanus meramioB. O61mme 3aKOHOMEPHOCTH U3MEHEHHUSI OCHOBHO-
KHCIIOTHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB COSTMHEHU d-2JIEMEHTOB.

[Moarpynna ckanaus. Ocoboe MoNI0KEHUE CKaHAMS U ero aHanoroB cpeau d-anemeHToB. Pemkose-
MeTbHbIE AeMeHThl. HaxoxaeHue B mpupoie, moayueHue, CBOMCTBA MPOCThIX BellecTB. CBONCTBA OKCUIOB
u ruapokcu1oB. CoctaB u cBolcTBa coneil. [I[puMeHenne MeTaos.

[Moarpynna TutaHa. DIEKTPOHHOE CTPOSCHUE aTOMOB, M UX BO3MOXKHBIE CTETICHU OKuCIeHus. Haxox-
JIeHHE B MPUPOJAE U MOJNyueHUEe TUTaHa, IHUpKOHUs, rapuus. [lomepeyHoe cedueHue TEIIOBBIX HEHTPOHOB.
[TpoGema pazmencHus MUPKOHUS U TadHMs, criocoOb! e¢ pemeHus. CBOMCTBA MPOCTHIX BEIIECTB, IMOJIOXKE-
HUE B Psily HaNpsHKeHUsI, TUPOPOPHOCTh, B3aUMOJICHCTBUE C KUCIOTaMH U I1eiaodamu. CoOeMHEeHUs: OKCH-
IIbI, THIPOKCH/IBI, COJIH, TAJIOTCHHIBI, KapOMIbl, KOMILJICKCHBIC COCTMHEHUS, X CBOMCTBA.

[loarpynna BaHaaus. DIEKTPOHHOE CTPOCHUE aTOMOB, U UX BO3MOXKHBIE CTEIIEHU OKUCIEHUS U KO-
OpIWHalMOHHBIC ynciia. Haxoxienue B mpupojie U MoTyuyeHue BaHaiusl, HIoOus u tTantana. CBoiCTBa Mpo-
CTBIX BEUIECTB, MOJIOKEHUE B PANly HANPSHKEHMS, OTHOIIEHHE K KUCIOpOoay, 1ieaodyaM U kuciotam. Coenu-
HEHUsI: (OKCHIbI, TUIPOKCUIBI, COJU, KapOUIbl, KOMIUJICKCHbIE COCAUHEHUs), 3aKOHOMEPHOCTH HU3MEHEHHUS
UX CBOWCTB IO MOATPYIINE U C YBEITUYCHUEM CTEIIEHU OKHcIeHus: atoMa d-anemenTa. [Ipumenenue Banaaus,
HHOOUS, TaHTAaA.

[loarpynna xpoma. DJIEKTPOHHOE CTPOEHUE aTOMOB, U MX BO3MOKHBIE CTEIIEHH OKUCIEHUS U KOOp-
JTUHAIMOHHBIC YKCIIa B COeNUHEHUAX. Haxoxaenue B mpupoie U MmoaydeHne XpomMa, MoJauoaeHa, Boibgpa-
Ma. CoennHeHus: (OKCHJIbI, THAPOKCHUBI, COJIH), 3aKOHOMEPHOCTH U3MEHEHHUS WX CBOMCTB MO MOATPYIIIE U C
YBEITMYCHUEM CTENEHU OKHCIICHUSI aTOMa. XpOMaThl U IUXPOMATHI, UX B3aUMHBIC TE€PEXOJIbI, OKHCIUTEIb-
Hble cBolicTBa. KoMmrekcHbie coenunenus. [Ipumenenne xpoma, MouOAeHa, BoJdbhpamMa U UX BaXKHEUITHX
COCIMHEHU.

[loarpynna Maprasua. DJeKTPOHHOE CTPOEHHUE aTOMOB, U UX BO3MOXHBIE CTENIEHU OKHCIIEHUS U KO-
OpJIMHALIMOHHBIC YKCIa B coeuHEHUAX. Haxoxaenue B mpupo/ie U MmojayuyeHrne Mapraiiia, TeXHEIHsl, peHUs.
CaoiicTBa mpocThIX BemlecTB. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA coennHeHuil. Kuciaorer map-
raHi@a u peHus, u ux coiau. OKHCIUTETbHbIE CBOMCTBA MepMaHraHatoB. KapOoHWIIbI, XUMHUUYECKasi CBSA3b B
kapOoHuiax ¢ nozunuu Metona BC. [Ipumenenne mapraiiia 1 peHus ¥ UX BaXKHEUITNX COeTUHEHUI.

CemeicTBO kenne3a. DIEKTPOHHOE CTPOSCHUE aTOMOB, U UX BO3MOYKHBIE CTETIEHU OKUCIICHUS U KOOp-
JUHAIIMOHHBIC YHClla B coelnHeHusx. Haxoxaenune B mpupoje. JJOMeHHbIN U BHEAOMEHHBINH CIIOCOOBI TMO-
mydeHust kenesa. [lupo- u ruapoMeTauTypruueckuii crmocoosl moaydeHus: kobanbTa u Hukens. CBoicTBa
MPOCTHIX BEILIECTB: MOJIOKEHUE B PSAAY HANPsLDKEHUH, B3aMMOJIEUCTBUE ¢ HEMeTaJlllaMu, Kuciaoramu. Koppo-
3us Kene3a u 0oprOa ¢ Hell. OKCUABI U TUAPOKCH]IBI, 3aKOHOMEPHOCTH U3MEHEHHS UX CBOMCTB B CEMEUCTBE.
Conm, X OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U TUIpoin3. KoMiekcHbie coequnenus. Oepputhl
u ¢eppatsl. Kapbonunsl. [IpumeHeHre METaIOB ¥ UX BaXKHEUIIUX COeIUHEHUH.

[1naTUHOBBIE METAIIbI. DJIEKTPOHHOE CTPOECHUE aTOMOB, CTETIIEHH OKUCJIEHUS U KOOPAMHAIMOHHbBIE
yucna B coenuHeHusx. Haxoxaenne B npupoje u noiaydeHue. CorcTBa NpocThiX BemecTB. COCTaB M CBOM-
CTBa HEKOTOPBIX Hamboyee U3yuyeHHBIX coequHeHHH. [I[puMeHeHnil TUIaTHHOBBIX METAIJIOB M UX COEIHHE-
HUMH.

[oarpynna Meau. DJIEKTPOHHOE CTPOCHHUE aTOMOB, CTETIEHH OKUCJICHUSI U KOOPAUHAIIMOHHBIE YHCIia
B coequHeHusx. Haxoxaenue B mpupoe u noiaydenrne. CBOMCTBA MPOCTHIX BeleCTB. OKCHUIBI, THAPOKCH B
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U COJIM MEIH, UX YCTOMYMBOCTh U OKUCIUTEIBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. OKCUI, TUAPOKCUT U COTIU
cepebpa. CBETOUYBCTBUTEIHHOCTh TAIOTEHUIOB, UX PACTBOPHUMOCTH B BOJIE U KOMIUIEKCOOOPA3YIOIINX pe-
akTuBax. CoeMHEHUH 30JI0Ta: OKCHUJIBI, TUAPOKCHUIBI U KOMILJIEKCHBIE coequHeHus. [lpumenenue menu, ce-
pedpa, 30710Ta U UX BOKHEHIIUX COSAMHECHUN.

[Moarpynna nunka. Oco0oe MoyioKeHHEe IIMHKA U ero aHajuoroB cpeau d-anemeHToB. HaxoxaeHue B
npupojie u noiyuerue. CpoiicTBa mpocThix BemecTB. CoeAMHEHUs [IMHKA U KaJIMUsI: OKCUJIbI, THIPOKCHU/IBI,
conu. CoeqMHEeHUI PTYTH, UX CBOMCTBA. [I[puMeHeHne METaioB U UX COCIMHEHUN.

4.2.2 Conep:xaHue pa3aejioB TUCIUIIHHBI, H3y4aeMBbIX B 3 ceMecTpe
1 TeopeTuyeckne NpeacTaBJeHUsi B OPraHMYeCKOil XUMUH

Beenenue B opranmueckyro xumuro. IIpenmer, uUCTOpUYECKHMM OYEpK PpAa3BUTHUS U 3HAYCHUE
opranuyeckoil xumuu. TeopeTndeckue BO33peHHs B OPraHU4eCKONM XUMHUH. Teopust CTpOCHHs OpraHU4EeCKUX
coequnenuii  A.M. bytnepoBa. M3omepust  (CTpyKTypHas, KOH(OpMaIMOHHAs, Te€OMETpHUECKas,
ontuyeckas). TUIbl XUMHYECKUX CBA3ed. I'mOpuamsauus. BzaumHOoe BiIMsSHHE aTOMOB B MOJEKYyJe
(MHOYKTUBHBIA U Me30MepHBINA 3¢ dekTrr). TUmbl opraHudecKkux peakuuii U pearentoB. [IpencraBieHus o
MexaHu3Me peakiuu. Knaccupukanus opraHuyeckiux COeAMHEHUH.

2 lIpenenbHble M HenpeaeabHbIE YIJIEeBOAOPOAbI

Anxamnei. I'0OMOIOTMYECKUI P, HOMEHKIATypa, n3oMepus. IIpuponHble MCTOYHMKH NIPENENIbHbBIX
yriieBo10poaoB. CriocooOs! nonyuenus. Guznueckue cBorictBa. Ctpoenne (ocobennoctu c-cpsizeit C-C u C-
H B Monekynax ankaHoB). XMMHYECKHE CBOWCTBA (PEAKLUU PAAMKAIBLHOIO 3aMELCHHs: TaJIOreHUPOBAaHHUE,
OKHCJICHUE, HUTPOBaHUE, CYIb()OXJIOPUPOBAHKE, TEpMHUUECKUE mpeBpaiieHns). CTaOuabHOCTh ATKHIIBHBIX
panukanoB. TepMU4ecKil U KaTaTUTUYECKUNA KPEKHHT.

Anxenvl. Anxkunvl. Anxkaouenwvi. L'oMonorMdeckue psabl, HU30MepHs, HOMeHKiatypa. CrocoOsr
nonyyeHus. ®dusnueckue cpoicTBa. OCOOEHHOCTH CTpOEHHUs (MpHpoJa IBOMHOM M TpPOWHON CBs3eEl).
XUMHUYECKHE CBOWCTBA AQKEHOB. OIEKTPOQWIBHOE W paIuKalbHOE MpHCOeAWHEHHe. Peaknuun
paluKaIbHOIO aJUIMIBHOIO 3amereHus. OKuciaeHue (MOKCUIMPOBAHHUE, THIPOKCHINPOBAHUE, O30HOJIU3,
KECTKOE OKHCIIeHHE). XHMHYECKHE CBOMCTBAa JIKMHOB. Peakuuu 37eKTpopMIBHOTO W HYKICO(DUIBHOTO
npucoeauHeHus. KucinorHele cBolicTBa ankuHOB. OKHUCIIEHHE. XMMHUYECKHE CBOMCTBA  COIPSIKEHHBIX
nueHoB. uknonpucoenunenue. Onuromepusanys U IMOJNMMEpU3alUs HENPEAEIbHbIX YIVIEBOAOPOIOB.
buopaznaraemblie 1 6MoHepa3naraeMble MOJUMEPHI.

3 ApomaTnyecKue yriieBoI0poabl

Apensbl. Knaccudukanus. Ilpuznaku apomatuuHoctd. OTnenbHble npeactaButenu. Mzomepus, Ho-
MeHKJaTypa. [IpupoaHbple HCTOUHHMKHM apoMaThyecKux coequHeHui. CrocoOs! nomyuenus. Ctpoenue OeH-
305a. XMMHUYECKHE CBOMCTBA (peakM MEeKTPO(UIBHOTO 3aMELeHUs B apoMaTHYeckoM Koible). Opuen-
TaHTBI TIEPBOTO U BTOPOTO POJa, UX BIUSHUE HA PEAKIIMOHHYIO CIIOCOOHOCTh U OPUEHTAIUIO 3JEKTPODUIIb-
HOTro 3ameleHus. [IoHaTne 0 MHOrOSIEpHBIX apeHax C M30JUPOBAHHBIMHU M KOHIECHCUPOBAHHBIMM KOJbIIa-
MHu. KaHIIepOreHHOCTh ApOMATHYECKUX COEUHEHU .

4 T'anoreHonNpou3BOHbIE YIJI€BO10OPO10B

Knaccudukanus, nzomepus, HomeHknaTypa. CrocoObl monyueHus. DPuU3nueckue U XUMHYECKUE
cBoiicTBa. ['oMonuTHueckue peakuuu. KOHKYpeHTHOCTh peakuuil HyKJIeo(UIbHOTO 3aMelleHst SN U -
MuHHpoBaHus E. @akTopsl, BIUsAIONINE HA MEXaHU3M peakuuu Sy 1 E.

5 Cnuprtsl U (penonl. [IpocThie 3¢upbI

Knaccudukanms ciuptoB. OqHOaTOMHBIC CITUPTHL. ['OMOTIOTHYECKH psiJl, H30MEpHs, HOMEHKIIATypa.
Crnioco0b1 mosyuenust. @usndeckue cpoicTBa. CTpoeHHe. XHUMHYECKHE CBOWCTBA (KHCIOTHO-OCHOBHBIE,
HYKJI€0(UIbHOE 3aMellleHne THAPOKCUIBHON TPYNIbl, OKUCICHHE, BHYTPUMOJEKYJSIpHAs U MEXMOJEKY-
JSIpHAs IETHIpATALHS).

buotpanchopmanys aakorosis B opraHu3Me 4eJoBeKa.

MHuoroatoMHble ciUpThl. PeHONIBI U HAPTONBI. ApoMaTuyeckre COUpThl. TOKCHUHBIE CBOHCTBaA (e-
HOJIOB.

Knaccugukarus npoctsix 3¢pupos, uzomepus, HoMmeHkiaarypa. Criocoos! nonyuenus. duznyeckue u
XMUMHYECKHE CBOWCTBA (OCHOBHOCTb, pacllelyIeHHe TaJoreHOBOI0POJaMHU, OL-TaJIOT€HUPOBAHHE).

6 AJbaeruabl 4 KEeTOHbI

11



N3omepus u Homenkinatypa. CriocoOsl momydenus. dusndeckue cBoiictBa. CTpoeHne KapOOHWIBHON
rpynmbl. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH aJIbJIETHAOB M KETOHOB. XUMHYECKUE CBOMCTBA (peakiuu
HYKJIE(QHIBHOTO IPUCOEAUHEHHUS MO KapOOHWIBHOI TpyINe, OKUCICHUE U BOCCTaHOBJIEHHE, ranodopMHas
peakiusi, OIUroMepu3aIius).

7 Kap0oHOBbBI€ KHCJIOTHI M UX IIPOU3BO/HbIE

Knaccugukanus. Haxoxnenne B mpuposae. ['oMomorudeckuit psn npeoenvuvlx MOHOKAPOOHOBLIX
kuciom. Ouzndeckue cBoicTBa. CTpoeHHe KapOOKCUIIBHOM T'PYIITbl. XUMHYECKHE CBOWCTBA (KHCIOTHOCTD,
HyKJIeopuIbHOE 3ameleHue, aexapOookcuianpoBanue). [lonmyyenne u cBoiicTBa (YHKIHMOHAIBHBIX MPOU3-
BOJHBIX KapOOHOBBIX KUCIJIOT: COJIEH, CIOXHBIX 3(UPOB, aHTUIPUIOB, TAIOT€HAHTHIPUIOB, AMHUJIOB U HUT-
puioB. CpaBHEHHE allUIUPYIONIECH CIIOCOOHOCTH.

Hukapbonosvle Kuciomol, apomamuyecKkue u Henpeoeivhvle KApOOHOBble KUCIOMbl: OCHOBHBIE CIIO-
co0Obl moy4enus u cBoiictsa. XKupsl u Macina. [Tonstue o nunuaax. buoposns munuaos.

T'uopoxcukucnomer u okcoxucromol. Knaccupukanus, nzomepus, HomeHkiaarypa. OCHOBHBIE Mpe-
craButenu. Ontudeckas nzomepusi TuApokcukuciaor. CrnocoOsl nomyyenus. Ocobennoctu crpoenus. DOu-
3UYECKUE U XMMHYECKUE CBOMCTBA.

8 A3oTrcoaepxxaniue opraHuvecKue COeINHEHUs1: aMUHBI U HUTPOCOeIMHEeHHS

Amunwr. Knaccubukanus, nzomepusi, HomeHkiaarypa. CrnocoObl noiayuyenus. dusnueckue cBONCTBA.
Crpoenne. XuMHUECKUE CBOMCTBA (KHCIOTHO-OCHOBHBIC U HYKJICO(QHIIbHBIE CBOWCTBA, PEAKIUH C a30TH-
CTOH KHUCIIOTOM, 31eKTpOodUIbHOE 3aMEIICHHE B apOMAaTHUYECKIX aMUHAaX).

Humpocoeounenus. Homenknarypa. CriocoObl nonydenust. @uznyeckue U XUMHUYECKUE CBOMCTBA.
TOKCHYHOCTH a30TCOJEPKALNX OPraHUYECKUX COCTUHEHUM.

9 buooprannyeckue coeMHEHHNs

Amunoxucnomwr. Knaccubukanus, usomepusi, HomeHkiarypa. Haxoxnaenue B npupoae. OCHOBHBIE
npenacraButeny. CrnocoObl noayueHus. PU3nyeckue 1 XUMUYECKUE CBOMCTBA (peakUuy M0 aMHUHO- U Kap-
6okcunpHOM rpynnam). [lomunentuasl. benku. L{BetHbie peakiuu Ha Oenku. Jlenatypanus Oenka. buomo-
rMYECKOe 3HaUeHUE aMUHOKHUCIIOT U OEJIKOB.

Venesoow. Knaccudukanus. [lonyuenue. duznueckue n xumuueckue cBoiictBa. OTenbHbIE Tpe-
craButenu. [lonarue o rmuko3ugax. BoccranaBnuBaronue 1 HEBOCCTaHABIMBaOIUE Aucaxapusl. Onuro-
u nonucaxapuasl. Kpaxman. ['nukoren. Kiieruatka. buopoib yrieBoaos.

4.3 JlabopaTtopHbie padoThI

No No Koi-Bo
HaumenoBanue nabopatopHbix paboT
JIP | paznena 4acoB
1 5 XuMHuecKasi KHHETHKA. PaBHOBeCHE XMMHUUYECKHUX PEaKIUM 2
2 7 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH 2
3 2 I[IpenenbHbIE U HENPEIEIbHBIE YIIEBOIOPOIbI 2
4 3 ApoMaTHYECKHE YIIIEBOIOPOIbI 2
5 6 ANbaeruabl 1 KETOHbI 2
6 7 KapOoHOBBIE KUCIOTHI ¥ UX MTPOU3BOIHBIC 2
Uroro: 12

4.4 KoutpoJabHas padora (2 cemectp)
IIprMepHBIH BAPUAHT 3aIaHUS KOHTPOJbLHOM padoThI

1. MaccoBas 70J11 KUCIOpOAa B OKCHJIE HEKOTOPOro aneMmeHTa coctaBisieT 74,07%. Breruncnure Ms«(3D) u
M(D), ecni U3BECTHO, UTO Ha 2 aTOMa JIEMEHTA B COCTUHEHUH MTPUXOIUTCS 5 aTOMOB KHCIIOPO/IaA.
2. Ilpu cropanuu 23 r stunoBoro cnupra CoHsOH Beimenunocs 521,5 kJlx TtemnoTsl. Beruuciaure

AH{ (C2H50H ().
3. Peaknus uzer no ypaBaenuto PClsr) = PCly) + Cly.
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Bo ckonbko pa3 u3BMEHHUTCSI CKOPOCTh OOPAaTHOW peaklUy MPU YBEIWYEHUU JaBJICHUS B cUcTeMe B 2 pa3a? B
KAaKOM HaIlpaBJIEHMM CMECTUTCS paBHOBecue Ipu 3ToM? Hamummure BbIpa)keHHME KOHCTaHTBI PaBHOBECHS
3TOrO Ipolecca.
4. PaccunTaiite Maccy MgSOa, conepskantytocs B 150 ecm® 0,1M pacTsopa. OnpeieuTte MOJISPHYIO KOHIIEH-
TpalMi0 SKBUBAJIEHTOB M MOJISUIbHYIO KOHIIGHTPAIMIO 3TOTO0 PacTBOpa, €CJIM ero IUIOTHOCTh paBHa 1,04
r/em’.
5. Hanumure MOHHO-MOJIEKYJIIpHbIE ypaBHEHUS THIPOJIN3a, YKaKUTE peakiuio u pH pacTBopoB nepeunc-
JICHHBIX COJIEH.
Bi(NO3)s, Fe(BrO)2, Cs2CrOa, CdBr.
6. Kakue 13 npuBeIEeHHBIX pPEeaKLMi SBIAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIMU? {1151 OKMCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI1 COCTaBbTE DJIEKTPOHHBIC YPAaBHEHUS U pacCcTaBbTe KOIPPUIMEHTHI. YKaKHUTE
BOCCTAaHOBUTENb M OKHUCIUTENb. PaccunTaiiTe MOJISIPHBIE MAacChl 3KBUBAJEHTOB BOCCTAHOBUTENS U OKHUCIIH-
Tesl.

1) SO, +H,0—H,SO,.

2) Cd+KMnO, +H,S0, —CdSO, +MnSO, +K,SO, +H,0 .

3) NH, +SeO, ->Se+N, +H,0.
7. CocTaBUTh CXEMY TaJlbBaHUYECKOTO 3JIEMEHTAa, COCTABJICHHOTO U3 IBYX CBHUHIIOBBIX IJIACTHH, OJHA U3 KO-
TOpPBIX NOTpysKeHa B pacTBop Pb(NO,), , B KoTopoM C(Pb*z)zl MOJIB/JT , IPYTast — B PaCTBOP TOM K€ COJIH, B

KOTOPOM C(Pb*2)=0,0001 Mmoie/11. Hamucatbs ypaBHEHUsSI 3JIEKTPOJHBIX M TOKOOOPA3yIOIIETO IMPOIIECCOB.

yKa?;aTI), B KaKOM HallpaBJICHUHN MNEPEMCIIAIOTCS DJICKTPOHLI IIPU pa60Te 9TOI'0 3JIEMEHTA, BBIYUCIUTH €I'0
SHC.

8. Ipu anexrpormise yepe3 pactBop SNCh Gbw1o nponyirieHo 24125 Kt anextpuyecta. Paccunraiite n3MeHEHHE Mac-
CBl aHOJIA, €CJIM DJICKTPO/Ibl BBIOJIHEHBI U3 0J0Ba. BBIXOJ MO TOKY Ha OJOBSHHOM 3JIEKTPOJE COCTABISIET
85%. PaccumuTaiite 00beM BOIOPO/1a, BELICISIFOIIETOCS OAHOBPEMEHHO C OCaKICHUEM SN.

Oprannyeckasi XuMHs

1. ITomyuure n300yTaH JOOBIM CIIOCOOOM M HAMMILIUTE JUIs HETO PeaklUyu OpOMHUPOBaHUs, HUTPOBA-
Hus o M. Y. KonosasioBy u cynb}oxiopupoBaHus.

2. Ioxyuure m00BIM cIOCOOOM 3-MeTUI-1-MEHTHH U HAaUIIUTE Ul Hero peakluu ¢ BOJIOH (peak-
st M. I'. KydepoBa), yKCyCHOM KHCIOTON U aMMHAYHBIM pacTBOpoM xsiopucrtoid meau (1).

3. Kakue coeanHeHust o0pa3zyroTcs, €Cii METHIIUKIOreKCaH M IIMKJIOTeKCaHO JeruapupoBaTs? B
KaKUX yCIIOBUSX NMPOBOJAT AE€TUAPUPOBaHUE?

4. Hanmmure peakuuy MOJIY4YEHHs alleTOHAa U3 CIEAYIOIUX BEIECTB: M30NPONWIOBBIM CIUPT, 2-
METHJI-2-TeKCeH, MponuH. Kak B3anMoIelCTBYET alleTOH C IUAaHUCTHIM BOJIOPOJIOM U TUAPAZUHOM?

5. Hanumwure cxeMy Inepexona OT NMPOMWICHA K U30MacisAHOW kuciote. Ilomyunre XmopaHruapun,
aMHJ1 1 3TUJIOBBIN 3¢up 3Tol KucaoThl. Kak momydaercs kaiblueBas colb 3TON KUCIOThI? UTo mpou3zoiiner
IIpU IUpoJIU3e (CyXas IeperoHkKa) 3Toi conu?

6. Hanumure ypaBHEHUS peakldid, IPOTEKAIOUIMX IPU B3aUMOJCHCTBUM 0-aMUHOMACIISTHOM KHCIIO-
TBI C €JKUM KaJIU, COJISTHOM KUCIIOTOM, aHTMIPUIOM YKCYCHOM KHUCIOTH. Hamummre npoekiMoHHbIe popmy-
Jbl CTEPEOM30MEPOB (:-AMUHOMACIIIHOW KHUCIOThI. Kakoe CTpoeHHMe HMMeeT IUIIENTH]I, NMOCTPOCHHBIN W3
OCTaTKOB 3TOW KHUCIIOTHI?

5 Y4yeOHO-MeTOAMYECKOE 00ecredyeHue TUCIUIIINHDI
5.1 OcHoBHas quTEpaTYypa

1. I'munka, H. JI. OGmas xumus [Tekcr] : yue6. mocodue mist By30B / H. JI. 'munaka; mox pen. A.
N. Epmaxosa.- 30-¢ u3z., ucnp. - M. : Unrerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : w1 -
[Tpwt.: c. 699-703. - bubdmuorp.: ¢. 704-705. - TIpeam. ykas.: ¢. 706-727. - ISBN 5-89602-017-1.

2. Mudraxosa, H. III. OOmas u Heopranuyeckas XxuMmus. Teopuss W MpakTUKa :@ ydeOHOe
nmocobue : [16+] / H. . Mudraxosa, T. II. Ilerpoa ; mox pea. A. M. Kysnemnora ; Kazauckwuit
HAIMOHAJBHBIA HCCIIEeI0BATENbCKUIA TeXHOJornueckuii yHuBepcureT. — Kazanp : KazaHckuili Hay4HO-
uccienoBarenbckuil TexHonornueckuit yausepcurer (KHUTY), 2018. — 308 c. : Tabn., ui. — Pexum
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nocrymna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=560887 (mata oOpamenus:
27.02.2023). — buGnuorp.: c. 258-260. — ISBN 978-5-7882-2345-2. — TekcT : 37EeKTPOHHBIH.

3. WBanos, B. I'. Oprannyeckas xumus : yue6. mocodbue mis By30B [Tekct] / B. I'. MiBanos, B.
A. T'opnenko, O. H. TI'eBa . - 5-e u3x., crep. - M. : Akanemus, 2009. - 624 c. - (Breicuiee npodeccruoHanbHOE
oOpasoBanue). - bubnuorp.: c. 603-604. - And. ykas.: ¢. 605-617. - ISBN 978-5-7695-5834-4.

4. Opranunueckast xumus [Tekct] : yue6. nns 6akamaBpos / WM. U. I'panabepr, H. JI. Ham.- 8-¢
u3a. - M. : FOpaiir, 2013. - 608 c. - (bakanaBp. bazoBslii kypc). - [Ipeam. ykas.: ¢. 590-601. - ISBN 978-5-
9916-1989-9.

5.2 lonmosiHuTEIbHAS JIUTEPATYPA

1. ®enopuenko, B. . O6mas n neoprannueckas xumus [Teker] : yue6. mocodue / B. 1. ®enopuen-
ko, A. JI. bpeiTkoBa; M-Bo 0Opa3oBanus u Hayku Poc. ®eneparun, denep. roc. Ot pKeT. 00pa3oBat. yupe-
’KJeHue BoIcll. pod. oopazoBanus "OpenOypr. roc. yu-1", Kad. xumun. - OpenOypr : Yausepcuret, 2012.
- 136 c. - bubmmorp.: ¢. 120. - [Ipun.: c. 121-135. - ISBN 978-5-4417-0149-5.

2. bepesun, b. JI. Kypc coBpemMeHHOI opranndeckoil xumuu : yued. mocodue amns By3os / B.J1. bepe-
3uH, J[.b. bepe3un . - M. : Beicur. mik., 2003. - 768 c. : ui.. - bubmmorp.: c. 756. - [Ipeam. ykas.: c. 757-765.
- ISBN 5-06-003630-8.1.

3. 'munka H.JL. 3amaun u ynpaxsHenus no obmen xumun. — JI.: Uarerpan-Ilpecc, 2005, - 240c.

4. Xumus [DnexTpoHHBIN pecypc] : Mmetoauueckue ykazanusi: coctT. O. II. Kymnapesa; - OpenOypr
: OI'Y, 2022. - 53 c. - Pexxum nocryna: http://artlib.osu.ru/web/books/metod_all/174351 20220705.pdf

5.3 llepuoauueckue U3IaHUA

1. Opranuueckast xumusi: peepaTUBHBIN KypHal. - M. : ArenrctBo "Pocneuats"
2. XKypnan oprannyeckoil Xumuu: xxypHai. - M. : AITP

3. Ycnexu xumuu: xKypHai. - M. : Arenrctso "Pocneuars”

4. Xumus u xku3nb - XXI Bek: xxypHai. - M. : ArenrctBo "Pocneuars"

5. XuMus ¥ KU3HB: KypHal. - M. : Hayka

5.4 UnTepHeT-pecypchl

1. ._http://biochem.nichost.ru/

2. http://www.mol.bio.msu.ru/

3. http://www.uchportal.ru/load/63-1-0-2605. I[Iporpamma. BuptyansHast Xumuueckas 1ab0paToOpHsl.

4. http://lwww.biblioclub.ru - caiit 3bC «YHuBepcuterckas oubnunoreka online»;

5. http://e.lanbook.com/ - caiit DBC ««Jlaub»»;

6. http://rucont.ru/ - caiit 9bC «PYKOHT»;

7. http://www.edu.ru/ @enepanbubiii moptan «Poccuiickoe oOpazoBaHue»

8. baza JTAHHBIX TEPMOJIMHAMHYECKIX BEJIMYHMH «MBTanTepMOX:
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.

9. baza JTAHHBIX OKHUCIIUTETHbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.htmi
10. CocraBiieHHe ¥ ypaBHUBaHHE XMMUYECKHUX peakiuii: http://www.webqc.org...s-070603-1.html
11. http://www.chem.msu.su/rus/elibrary/welcome.html. DnextponHast 6HOIHOTEKA YIEOHBIX MaTe-
pHUaJioB IO XUMHUH.
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http://www.webqc.org/balancedchemicalequations-070603-1.html
http://www.chem.msu.su/rus/elibrary/welcome.html

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI

1. Open Office/LibreOffice - cBoGomHBI OQGHUCHBIN MAaKET MPOrpaMM, BKJIIOYAIONIMA B ceOs
TEKCTOBBI M TaOJMYHBIA PENAKTOPBI, PENAKTOp Mpe3eHTaUuil W Jpyrue oQucHble NpuioxeHus. s
MOJATOTOBKU TEKCTOBBIX JIOKYMEHTOB, OOpaOOTKH HSKCIEPUMEHTAIBHBIX pE3yJNbTaTOB U JIEMOHCTPAINH
IIPE3CHTALUMN.

2. Koncynperantllmtoc [DneKTpoHHBIA pecypc]: 2JIEKTPOHHOE MEPHOINYECKOe U3aHUE CITPaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koncynbrant [Inrocy, [1992-2023]. — Pexxum noctyna K cucreme
B cetu OI'Y st ycranoBku cuctemsl: \\fileserverI\lCONSULT\cons.exe

3. ABTOMaTH3WpOBaHHAs WHTEpAaKTUBHAas cucreMa cereBoro tectupoBanus - AWMCCT
(3apeructpupoBana B POCITATEHT, CBumerenbCTBO O TOCYJapCTBEHHOM PETHCTpAIldX MPOTPAMMBI JIIs
OBM Ne2011610456, mpaBoobnagarens — OpeHOYprekuii rocy1apCTBEHHBIM YHHBEPCUTET), PEKUM JOCTYTIA
- http://aist.osu.ru.

4. TlporpaMMHasi CHCTEMa TSl OpraHu3anuu Buaeo-koHdepeni-cas3u Webinar.ru

6 MaTepI/IaJIbHO'TeXHI/I‘leCKOC odecrneuyeHue AUCHHUIIIMHBI

VYuebHble ayIUTOpPUM JJIs NPOBEACHMS 3aHATUM JIEKIMOHHOIO THIIA, CEMMHApPCKOIO THIA, JUIS
IIPOBEJICHUSI TPYNIOBBIX M UHAMBUAYAIbHBIX KOHCYJbTAllMil, TEKYLIETr0 KOHTPOJS U IPOMEXKYTOUYHOU
aTTeCTallUH.

AyauTOpUH OCHAIIEHbl KOMIUIEKTAMU YYEHUYECKOM MeOen, TEXHUYECKUMU CPEeICTBAMU O00yUYeHUs,
CITy’KalllUMU JUIs TIpeJIcTaBlIeHus yueOHOH nHdopMauy 60IbII0N ay JTUTOPUH.

Jlaboparopubie 3aHsTHS 10 Kypcy «Heoprannueckas u opraHudeckas XUMUs1» IPOBOJSATCS B CIIie-
LUAJIM3UPOBAaHHBIX J1abopaTtopusx Kadeapbl XUMUH, B KOTOPBIX HMMEIOTCS IpUOOpsI U 000PYAOBaHHE  BbI-
TsoxHOH mKad, horokomopumerp KOK — 2MII, pedpakromerp, Buckozumerp OcTBajbaa, TEPMOCTAT, BOIS-
Hble 0aHM, MOJIIPUMETP, BEChl TEXHOXMMUYECKHE, CYIIMWIbHBIA 1IKad), TepMOMETpPbI, XUMHUUecKas jabopa-
TOpHas MoCcyAa, HeHTpU]yTa, INTUTKH JIEKTPUIECKUE, HAOOP HEOOXOAUMBIX PEaKTHBOB.

[ToMerieHnust A caMOCTOSTENBHON PabOThl OOYUarOIIMXCSl OCHALLEHBI KOMITBIOTEPHOM TEXHHUKOIA,
noJKiIoYeHHoW K cetu "HMHTepHer", W o0ecrnedeHWeM J0CTyna B DIIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.
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