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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesm ocBOECHUS AUCHUIUIMHBL ¢()OPMUPOBATH Y CTYAECHTOB NIPOYHbIN (PYHAAMEHT 3HAaHUH OCHOBHBIX
3aKOHOB MPUPOJBI M XMMUYECKON HAYKH JUIS YCBOCHHS MOCITEIYIOMUX 00IMenpopecCHOHATBHBIX U CIIELH-
QJIbHBIX IUCLUIUIMH; 00€CIIeYUTh OJHOE YCBOCHUE TEOPETUUYECKUX OCHOB COBPEMEHHOI HEOPraHNYECKOH U
OpPraHUYecKOr XUMHH; c(HOPMUPOBATH HABBIKH BBIOJHEHUS Ja00PATOPHBIX OIBITOB IO CUHTE3Y U UCCIIEAO0-
BaHUIO (PU3UKO-XMMHUYECKHX CBOMCTB OPraHMYECKUX COCAMHEHUM.

3amaun:

- IOJIY4UTh 0a30BbIE MIPEJCTABICHNUA 00 OCHOBHBIX Pa3JieslaX TEOPETUUECKOM U MPUKIIAJAHON XUMUH,
HUMETh IPEICTABICHUE O POJIM OOIIEH U HEOPraHMYECKOW XUMHUU B Pa3BUTUM TPAAUIIMOHHBIX U CO3JIaHUU
HOBBIX OTpaciell HayKH M TEXHUKH, MOJTYy4EHUN XUMUYECKHUX BEIIECTB U3 MPUPOAHBIX O0BEKTOB WM IIyTEM
CHHTE3a, pallMOHAILHOM HCIIOJIb30BAaHUH MPUPOIHBIX OOTAaTCTB, OXpaHE OKPYXKAIOWIEH CpPeabl; U3YUUTh OC-
HOBHBIE ITOHSTHUS U pa3zeibl o0IIel 1 HeOPraHNYEeCKOM XUMUH;

- BIIa/IeTh MHPOPMALIMEH O CTPOCHUHU aTOMOB, MOJIEKYJI, O TIPUHIIUIIAX OMUCAHUS XUMUYECKOMN CBSI3H;
YCTAaHABJIMBATh JIOTMYECKHUE CBA3U MEXKIY ITOJIOKEHHEM JIEMEHTOB B llepnoanueckoil cucreMe U XUMHYE-
CKMMH CBOWCTBaMU BEILECTB; HA OCHOBE TEOPETUUYECKUX 3HAHUMN OLEHUBATh BOZMOXKHOCTH IPOTEKAHUS TEX
VI MHBIX PEAKIIN;

- cpopMUpPOBaTh HABBIKK paOdOThl B XUMUYECKOW J1aDOpaTOpHH, 3HATh IIpaBUiia 0OpaIleHUs C XUMU-
YECKMMHU peakTHUBaMU M IOCYJI0H; yMeTh JejaTb 000OCHOBaHHbII BEIOOpP COOTBETCTBYIOIEIO METOJIA UcClie-
JOBaHUS JIJISl pEIICHUS MPAKTHUECKUX 33]1a9; YMETh CAMOCTOATEIBHO paboTaTh ¢ y4eOHOW, HAYIHOU U crpa-
BOYHOM JIMUTEpaTypoi, BECTU MH()OPMAIIMOHHBIN MTOUCK;

- U3Y4YUTb OCHOBHBIE IOJIOKEHUSI COBPEMEHHOW TEOPETHUECKON OpPraHM4eCKOW XMMHHU; IPUHLIUIIBI
KJ1accu(UKalUU OpraHMYeCKUX COEAMHEHUH; MpaBujia CUCTEMATUYECKOH, pallMOHaJbHON W TPUBUAIBHOU
HOMEHKJIATYpbl; OCHOBHBIE CIIOCOOBI IOJIyYEHHUsS OPraHMYECKHX COEIMHEHUN pPA3IUYHBIX KJIaccoB, HX
¢bu3nyecKkre U XUMHUYECKUE CBOWCTBA, PaCIpOCTPaHEHNE B IPUPOJAE U NPUMEHEHUE; OCHOBHBIE MEXaHU3MBI
OpPraHMYECKUX PpEeaKLMH, MO3BOJIAIOIINE OOBACHATH NPOTEKAHWE DPEAKIMM, MPEeICKa3bIBaTh HalpaBICHUE
peaKkIMii U YCJIOBUS UX OCYLIECTBIEHMS; METOJbl BbIJECIEHUS, OYMCTKA U MJICHTHU()PUKALUU OPraHuYEeCKUX
COEIMHEHM; KAaueCTBEHHbIE pEaKlMU Ha pa3IUYHbIE KJIACChl OPraHUYECKUX COEIUHEHUN U OTHAEeIbHbIE
IIPEICTaBUTEIIN;

- cpopMuUpOBaTh YMEHHUS COCTaBIATH (POPMYJIbl OPraHUYECKMX COEAMHEHHUN 110 Ha3BaHUSIM H
Ha3bIBaTh BEIIECTBA IO CTPYKTYPHBIM (POpMYJIaM COTIACHO HOMEHKJIATYpe; ONpeaesiTh NPUHAAISKHOCTD K
KJIAaCCYy OpPraHUYECKHX COEIUHEHWH; MPUBOAMTH YPAaBHEHHS COOTBETCTBYIOIIMX XHMHMUYECKHUX PpEaKIIMii;
UCMOJb30BaTh 3HAHUS MEXaHM3MOB OPraHUYECKUX pPEaKUUH JUIsi OOBSICHEHUS MNPOTEKAaHUs Peakuuid |
Mpe/IcKa3aHus YCIOBUM MX MPOBEACHHUS; IOJIb30BAThCS XMMHUUYECKON JIUTEepaTypoi (CrpaBOYHOM, Hay4yHO-
NEepUOIMYECKOl M Jp.); MPOBOAUTH KAUEeCTBEHHBIC pEAKLUUH Ha pa3IMyHble KIAcChl OPraHUYeCKUX
COCMHEHUN W UX OTHAEIbHbIE NPEICTaBUTENN; NPOBOJAUTH KAaYECTBEHHBIH DSJIEMEHTHBIM aHaIu3
OpPraHUYECKUX COEJUHEHUH; BHIOMPATh METOJbl BBIJCIEHHS, OYMCTKM U HIACHTU(HUKAIMM OPraHUYECKUX
COCIUHCHHM.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOIrpaMMbl

JucnurnimuHa oTHOCUTCS K 0a30Boi yacTu 0sioka 1 «/ucuuminael (MOTyIIN )»
[TpepexBU3UTHI JUCHUILTUHBL: Omcymcmeayrom

[TocTpexBu3uThl nucuurmubbl: b.1.b.14 Xumuueckue ocHosvl Ouonocuueckux npoyeccos, b.1.5.15
Ananumuueckaa xumus, b.1.5.22 Tenno- u xnadoomexuuxa, b.1.5.23 [luweeas muxpobuonozus, b.1.5.24
Tuwesas xumus, b.1.5.25 Texnonoeus npooykyuu oowecmeennozo numanus, b.1.B.O/].1 Bezonacnocmo
nPO00BOILCMBEHHO20 Cbipbsi U Npooykmoe numanus, b.1.B.OJ].2 buonocuuecku axmugHvie u nuuyegvle
oooasxku, b.1.B.O/].5 Texnoxumuueckuti KoHmpoav Ha npoussoocmee, b.1.B.O/.7 Opeanusayus
MEXHOXUMUYECK020 KOHmpoasa 6 pecmopanax, b.1.B.J[B.1.1 I[lapamempuueckuii cunme3 mexHOA02UU U
opeanuzayuu cneyuanvbrvlx 6uooe numanus, b.1.B.J[B.1.2 Ilapamempuueckuil cunme3 mexHOI02UU
opeanu3ayuy pecmopanHo2o oena



3 TpeOoBaHusl K pe3yJabTaTaM 00y4eHHsI MO IUCHUTIIHHE

[Tpouecc u3yueHus: AMCUUIIMHBI HAaMpaBiieH Ha (popMHUpOBaHHE CIAEAYIOUINX PE3YIbTATOB 00YUECHHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCLUILIMHE, XapaKTepU3YIOIIHe
9Tansl GOPMUPOBAHUS KOMIIETECHLIUN

dopmupyembie KOMIETEHIINH

3HaTh:

..-. OCHOBHBIC HaIlPaBJICHHUS U BO3MOXKHBIC ITEPCIIEKTUBBI CAMOOPTaHU3a-
IIUU U CaMOOOPa30BaHMS;

- IOJTXO/IbI, CITOCOOCTBYIOIIUE TPHOOPETCHUIO HEOOXOIMMOTO OIIBITA TIO/I-
TOTOBKH K M3YYEHUIO Pa3IMYHOro y4eOHOro MaTepuara.

YMersb:

- 00001maTh, aHAIM3UPOBAThH U OLICHUBATH UH(OPMAIINIO: TEOPUH, KOH-
HENIHU, GaKThI C IEIbI0 TPOBEPKH TMIIOTE3 U MHTEPIPETALINN JTaHHBIX
Pa3INYHBIX UCTOUYHHKOB;

- UCTIOJIB30BATh JINTEPATYPY M WHPOPMAIIMOHHBIE CPEICTBA IS IO O-
TOBKH K 3aHSITHSM, CAMOCTOATEIBHO aHAITM3UPOBATh U 00001aTh HHPOP-
MaIHIo.

Baajgern:

- HaBBIKAMHU KPUTHUYECKOTO MBIIUICHUS, aHAIN3a U CHHTE3a,;

- HaBBIKAMH TIOMCKA U aHAJIM3a MH(POPMAIH, HABBIKAMU BBINIOJIHCHUS Ha-
YYHO-MCCIIEIOBATEIbCKON PaOOTHI.

OK-7 crmocoOHOCTBIO K
CaMOOpTraHU3aIMH 1
caMo00pa3oBaHUIO

3HaTL:

- METOJIbI MPOBEJICHUS UCCIIEA0BaHUS 10 3aJaHHONM METOJMKE M aHaJIM3a
pEe3yJIbTaTOB YKCIIEPUMEHTOB.

YMeTh.

- TPOBOJUTH HWCCJEAOBAHUS IO 33JlaHHOM METOJMKE U aHAIMU3UPOBATH
pe3yabTaThl SKCIEPUMEHTOB.

Baajaers:

- croco0amMu MPOBEACHUS UCCIIEIOBAHUS 110 3aJaHHOW METOJIMKE U
aHaJIM3a Pe3yJIbTATOB SKCIEPUMEHTOB.

I1K-24 crnocoOHOCTEBIO
MIPOBOJIUTH UCCIICAOBAHUS 110
3aJJaHHOM METOIUKE U
aHAIIM3UPOBATh PE3YJIbTATHI
IKCIIEPUMECHTOB

4 CTpyKTYypa U coep:KaHue TUCHHIINHBI

4.1 CTpykTypa M CIHILIHHBI

OO61mast TpyA0€MKOCTh AUCLHUILINHBI COCTABISET 7 3a4ETHBIX €UHUIL (252 akaJleMUYEeCKUX YacoB).

TpynoemkocTs,
Bun pabotsr aKaJIeMHUYECKHIX 9acOB
1 cemectp 2 cemecTp BCETO

OO0masi Tpy10éMKOCTh 108 144 252
KonTakTHas pabdora: 34 53,25 87,25
Jlextmm (J1) 18 18 36
ITpaktuueckue 3ansatus (I13) 34 34
Jlaboparopusie pabots (JIP) 16 16
Koncynpranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 74 90,75 164,75
- CAMON0020Mo8Ka (NPopabomka u nOBMopeHuUe IeKYUOHHO2O0
Mamepuana u Mamepuana y4eoHuKo8 u y4eOHvix nocooull;

- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- 10020MOBKA K PYOEIHCHOMY KOHMPOIO.




TpynoeMKoCTb,

Bun pabotst aKaJIeMHUYECKHIX 9acOB
1 cemectp 2 ceMecTp BCETO
Buja uToroBoro KOHTpoJIs (3a4€T, IK3aMeH, IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Pa3nensl aucuuIinHbel, H3ydaembie B 1 cemectpe
KonnuecTBo yacos
Ne HaumenoBanue paszaennos ayauTopHad BHEAy/l.
paszzena BCETO pabota
T 113 | JIp pabora
1 OCHOBHBbIE TOHITHUS ¥ 3aKOHBI XUMHUH 10 2 - 2 6
Ctpoenue atoma u [lepuonnueckuii 3akon . 1. 8 2 i i 6
2 Menpeneena
3 XUMUYeCcKas CBSI3b, CTPOCHUE M CBONCTBA MOJIEKYII 6 2 - - 8
4 OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH 6 2 - - 4
5 XHUMHYeCcKass KHHETHKA U XMMHYECKOE PAaBHOBECHE 10 2 - 2 6
6 PactBopb1 16 2 - 4 10
7 OKHCIUTENbHO-BOCCTAHOBUTEJIHHBIC MTPOLIECCHI 10 2 - 2 6
8 OCHOBBI 3JIEKTPOXUMHUYECKUX ITPOLIECCOB 12 2 - 2 8
9 XUMHS 2JIEMEHTOB 30 2 - 4 26
Utoro: 108 18 16 74
Pazensl quCHUIUTMHBL, ©3ydaeMbIe B 2 ceMecTpe
KosmuecTBo gyacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paszzena BCETO abota
T 113 | 1P pabora
1 Teopernueckrue NpPEACTaBICHUS B OPraHUYECKOM XU- 14 2 4 - 8
MUH
2 I[NpenenbHBIE U HEMPEAEIbHBIE YTIIEBOI0OPOIBI 14 2 4 - 8
3 ApOoMaTHYECKHE YIIIEBOIOPO/IbI 14 2 4 - 8
4 ["aJI0reHOMPOM3BO/IHBIE YIIIEBOIOPOIOB 12 2 2 - 8
5 Crupthl ¥ PEHOITBI, IPOCTBIE IPUPBI 12 2 4 - 6
6 AJbEerUIbl U KETOHBI 14 2 4 - 8
7 KapOoHOBbIE KUCIOTHI ¥ UX MTPOU3BOIHBIC 16 2 4 - 10
8 A3oTcoaepiKkariue OpraHndecKue COSTHHCHHIS: 10 2 2 - 6
AMUHBI U HUTPOCOEANHCHUS
9 Broopranu4eckue CoeMHEHNs 38 2 6 - 30
Uroro: 144 18 | 34 | - 92
Bcero: 252 36 | 34 | 16 166

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

4.2.1 Copep:kaHue pa3aesioB JUCHUILIMHBI, H3y4aeMbIX B 1 cemecTpe

1 OcHOBHBIC MOHATHUSA U 3AaKOHBI XUMUH
MecTo XMMHUU B CHCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HAIPaBICHUS PA3BUTHSI XUMHYECKOU
Hayku. Xumuueckas popma nBwkeHus Matepud. OCHOBHBIC XMMHUECKUE TOHITHS: aTOM, MOJIEKYJa, TMpo-
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CTO€ BEILIECTBO, XMMUYECKOE COeAMHEHNE. XUMUUYECKUN 3JIeMEHT. ATOMHas macca. MoJekyJispHasi Macca.
Monb, MosipHas Macca, MOJISIpHasi KOHIIEHTpallUs BEIIECTBA.

OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJSIPHOTO YYEHHs. 3aKOHBI: COXPAHEHHS, KPATHBIX OTHOIICHUMH,
MMOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOIICHUI. 3aKOH ABOTaapo. DKBUBAJICHT M 3aKOH SKBHUBaJIEHTOB. [10-
HATHE O XMMHYECKOH cructemMe u crocobax e€ omucanus. daza, KOMIOHEHT. | OMOTCHHBIE W TETepOTrCHHBIE
cucteMmbl. ODYHKIIMUA COCTOSIHUS M HapaMeTphbl COCTOSHUS CUCTEMBI. ['a30Bbie CHUCTEMBI. 1'a30BbIe 3aKOHBI.
Wneanbneiii ra3. Ypasaenue MenaeneeBa — Kitaneitpona. [lapunaiibHOE JaBiieHHE ra3a B CMECH, OTHOCH-
TeJIbHAas IIOTHOCTH T'a30B. JKuakue CuCTEMEL.

2 CTtpoeHue aToMa U NMEPUOAMYECKH I 3aKOH

DKCTepUMEHTAIbHBIE OCHOBBI COBPEMEHHOW TEOPUHU CTPOSHUS aToMa. SIIpo u 3NeKTpOHHAs 0007I04-
ka. [lyanusm B moBeseHUH MUKpodacTull. BoinHOBas nmpupoa sieMeHTapHbIX YacTull. YpaBHeHue e bpoii-
75, IPUHIMN HeonpeneneHHoctu ['eiizenbepra. Atom Bojopoaa. KBaHToBoMexaHWYecKass MOJENIb aTOMA.
OnHosnekTpoHHbIN aToM. BonHoBoe ypaBHenue llIpenunrepa. KBanToBeie unciia. CMbICT KBAHTOBBIX YH-
cell. ATOMHBIE OpOHMTamU. DHEPreTHYECKHE YPOBHHU ICKTPOHA B OJHOIJICKTPOHHOM arome. MHOTORJICK-
TpoHHbIN aroM. [Tpunuun [Taynu u eMkocTh MeKTpoHHBIX 00004ek. [IpaBuno XyHaa 1 HOpsAI0K 3aroiHe-
HUs aTOMHBIX opOutaneil. [lpunuun nHaumensieil suepruu. [Ipasuno KineukoBckoro. CTpoeHHe JIEKTPOH-
HBIX 000JI0YeK 371eMeHTOB. [lepnoAnYHOCTh CTPOCHHUSI AIIEKTPOHHBIX 000sI0uek. [loTeHIInansl MOHU3AUN U
CPOJICTBO K DJIEKTPOHY aTOMOB, PaJlyChl aTOMOB U MOHOB B 3aBHCHUMOCTH OT IOJIOKEHHUS DJIEMEHTa B TIe-
PUOINYECKO cucTeME. DIEKTPOOTPULIATEIHHOCTh ATOMOB XUMUYECKUX JIEMEHTOB.

Cymnocts [lepuoanueckoro 3akoHa. CoBpemennas untepnperauus [lepuoanueckoro 3akona. Tu-
MUYEeCKUE AJIeMEHThI. V3MeHeHne BaKHEHIINX CBOMCTB AJIEMEHTOB IO TpylnaM U NepuoiaM Mepuoanye-
ckoii cucteMsl. O0menayuHoe u punocodcekoe 3nauenue [lepunoanyeckoro 3akona JI. 1. Menneneesa.

3 XumMnueckasi CBfi3b, CTPOEHHE U CBOHCTBA MOJIEKY.JI

B3aumoneiictBue atomoB. [Ipuunnbl 00pa3oBaHus XUMUYECKOM cBsi3u. [Ipuposa XuMn4eckoi cBsi3u.
Monekyna Bomopoaa U Meroabl ee onucanuss. Meron BasieHTHBIX cBsizedl (BC). IlepekpbpiBaHue aTOMHBIX
opOuTasei, 6- U M-CBSI3HU, MOPAIOK (KPaTHOCTh) CBS3H. XapaKTEPUCTUKU XUMHYECKOH CBA3M — DHEPIrus,
urHa, noJisipHocTh. Meton BC u rubpuaunzanus opoutaneit. BanentHoe cocrosiuue atoma. KoBaneHTtHas
CBSI3b B MHOI'OATOMHBIX MoOJIEKyJax. JloHOpHO-akuenTopHoe B3aumojeicTBue. HarpaBieHHOCTb M HACHI-
IAEMOCTh XUMHUYECKOW KOBaJIGHTHOM CBsi3U. OCHOBHBIE IOJIOKEHHS METOAa MOJIEKYJSIPHBIX OopOuTanei
(MO) B nmpubmmxenun JIKAO.

MexMoneKkyIIsipHbIe B3auMOJeNHcTBHs. BoopoaHas cBsA3b ee mpupoja W dHeprus. BiausHue BOO-
POIHBIX CBA3€M Ha cBoicTBa BemecTs. Cuinbl Ban-nep-Baanbca. OpueHTalilmoOHHOE, MHIYKIIMOHHOE U JIUC-
IIEPCUOHHOE MEXMOJIEKYJIIPHOE B3aUMOJAECUCTBUSA. POIb MEXKMOJIEKYJIAPHBIX B3aUMOJECUCTBUI IIPU MIPOSIB-
JeHUU (PU3NKO-XUMUUYECKUX CBOMCTB BEILLECTB, IBJCHUN CaMOCOOPKH OMOJIOTHYECKUX MOJIEKYIL.

Tunel xumuyeckoi cBsizu, Metoapl BC u MO, rubpunusanus 3JeKTpOHHBIX 00JIaKOB, HalpaBlICH-
HOCTb KOBAJICHTHOM CBsA3H, hopMa MOJIEKYJI.

4 OCHOBBI XUMHYECKOI TePMOIUHAMMKHU

OHepreTU4ecKne XapaKTepUCTUKN XMMHYeCKHX peakuuid. [lepBoe Havamo tepmonuHamuku. IIpe-
BpaIlEHUs SHEPrUH U paboThl B XUMHUYECKUX Tpoueccax. Tepmoxumus. [lonstre 06 sHTampnuu. JHI0- U
AK30TepMHUUECKHE peakiuu. 3akoH ['ecca. CTaHAApTHOE COCTOSTHUE U CTaHIApPTHAS DHTAIBINS 00pa30BaHUs
BemiecTBa. Pacuersl TemnoBbix 3¢ ¢dekToB peakiuil. Bropoe Hayano tepmoaunamuku. [loHnsTre sHTponuu.
OneHka 3HaKa M3MEHEHHUs SHTPONHMHM B XMMHUYECKHMX peakuusx. JHeprus ['mbbca. YMeHbllleHUEe 3HEPTUn
I'n66ca xak TepMOJMHAMUYECKUNA KPUTEPUH BO3MOXHOCTH CaMOIPOHM3BOJIBHOIO MPOTEKAHUs Mpoliecca B
3aKpbITHIX cucTeMax. CTaHaapTHOe u3MeHeHue sHepruu ['nd6ca B peakiuy. 3aBUCUMOCTb U3MEHEHHUSI SHEP-
ruu ['u60ca o1 Temreparypsl, JaBJI€HUS U KOHLEHTPAIMH pearupyromux Beuiects. Poib sHTaNbNIURHOTO U
SHTPONUITHOTO (H)aKTOPOB B ONpEeIEHUU HalpaBIeHHs IIpoliecca.

5 Xumnuyeckasi KHHETHKA M XUMHYeCKOe PaBHOBecHe

CKopocTbh XUMHUYECKOU peakuu U (HaKTOphI e ONpeAesionie. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT
KOHIIGHTpaluu peareHToB. Kunernueckoe ypaBHenue peakuuu. [lopsnok peakuuu, [Ipasuno Bant-T'odda.
KoHcTaHTa CKOPOCTH peakluu U €€ 3aBUCUMOCTh OT TEMIIEpaTypbl. JHEPrusd akTHUBaLMKU. Y paBHEHUE Appe-
HUyca. DHepreTuuecKkas auarpaMMa peakuuu. [lonsTue o MmexaHnsme peakuuu. MoJeKyIsIpHOCTb PEAKIIUH.
Karanu3 u xatanuzaropsl. UIHTHOUTOPBI 1 HHTUOMPOBAHHUE.



Xumunyeckoe paBHoBecue. ObpaTuMbie U HeOOpaTUMble XUMHUecke peakinu. CocTosHuEe paBHOBE-
CHSl U IPUHITUIT MUKPOCKOITUYECKON 00paTUMOCTH peakiuu. KnHeTuueckuii 1 TepMOIMHAMUYECKUI TTO/IX O-
IIb1 K ONTMCaHMIO XMMUYECKOTO paBHOBecHs. KOHCTaHTa XUMHUECKOT0 PAaBHOBECHSI U PA3IIUYHbIE CIIOCOOBI ee
BbIpakeHHs. CBsA3b KOHCTAHThI XMMHUYECKOIO PaBHOBECHS CO CTaHAAPTHBIM MU3MEHEeHHeM sHeprun ['udoca.
CMmenieHre XuMU4eCKOro paBHoBecus IIpu u3mMeHeHuu ycaosuil. [Ipunmun Jle larense.

6 PacTBopsI

Peakmonnas cucrema, xumuueckasi peaknus. [lonsarue pactBopa. O0mme cBOWCTBa pealbHBIX pac-
TBOpOB. Buapl pacTtBopoB. CriocoObl BBIpaKEHHUsS KOHIICHTPAIIMM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
ConpBaranus u e€ MexaHu3M. TernoBoil 3¢ dekt pacTBopeHus. PacTtBopeHne ra3oB, KpUCTATUTMYECKUX Be-
LIECTB, KUAKOCTEN B BoJe. HeHachlleHHbIE, HACBILLIEHHBIE, TIEPECHIIEHHbBIE pacTBOphI. [Ipon3Benenue pac-
TBOPUMOCTH. DJEKTPOJIUTHI U HEIJIEKTPOJIUTHI. DJICKTPOJIMTHYECKAS TUCCOLMAIMS KHUCIOT, OCHOBAaHHUM,
CPEIHUX, KUCIBIX U OCHOBHBIX COJIEM C TOUKH 3PEHHS TEOPUU DIIEKTPOIUTHUECKON auccornuanuu. Hampas-
JIEHUs peakiuid MOHHOTO oOMeHa. Ciadble AIEKTPOJIUTHI, KOHCTAHTa JHUCCOIMAIlMU. 3aKOH pa30aBJICHHS
OctBanpaa. CuibHbIC MEKTPOIUTHL. CTereHb AUCCOoNMai. AKTUBHOCTh HOHOB M MOHHAs CHJIA. DJIEKTPO-
JIUTUYECKas Juccouuaius Boabl. Bogopoaubiii mokasaTeiab. KHCIOTHO-OCHOBHBIE MHIMKATOPHI 1 MEXAHU3M
ux aeuctBus. ['uaponus u Buabl ruaposinza. CTeneHb 1 KOHCTaHTa THAPOJIN3a.

XapakTeprucTUKa KOOPJAUHAIMOHHBIX COSAMHCHHM, UX ToiydeHue, kinaccudukarmsa. Komruiekcooo-
pa3oBaTelb U JIMraHAbl. BHEIIHS U BHYTPEHHsST KOOpAWHAIIMOHHbIE cdepbl. KoopauHaonHoe 4ucio, 3a-
BHCHMOCTh KOOPJMHAIIMOHHOTO YHCIIAa OT 3apsja U pajuyca KomIuiekcooOpa3zoBarens. PaBHoBecust B pac-
TBOPaxX KOOPAMHAIIMOHHBIX coequHeHui. OO0IIre U CTyleHYaTble KOHCTaHThI ycToiunBocTH. HoMeHknaTypa
KOOPJAMHAIIMOHHBIX COCTUHEHUN. 3HAUCHHE U MPUMEHEHUE PEAKIMN KOMIUIEKCOOOpa30BaHUs U KOOPAUHA-
[IMOHHBIX COEIMHEHUH B HAYKe, TEXHUKE U OMOJIOTHH.

7 OKHCIANTENBLHO-BOCCTAHOBHTEIbHbBIE NMpouecChl

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHBIC pCaKknuu. THIBEI OKHCIUTEILHO-BOCCTAHOBUTEIBHEIX peaKuHﬁ.
MCTO,I[H noz[60pa KOB(I)(bI/IL[I/IeHTOB. OKuCINTEI U BOCCTAHOBUTENIHN. DKBUBAJICHTHI OKHCIIMTEIIEH M BOCCTa-
HOBHTEIICH. Biusaue Cp€abl 1 BHCIIHUX yCJ'IOBI/Iﬁ Ha XapaKTCp OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX PCaK-
OHH.

8 OCHOBBI IEKTPOXMMHYECKHX NPOLIECCOB

MexaHu3M BO3HUKHOBEHUS JIEKTPOJIHOIO MOTEHIIMAala Ha TpaHMIle MeTasll - pacTBop. CTaHgapTHbIE
AJIEKTPOIHBIE NOTEHIUANBI, UX U3MEPEHUE C MIOMOILBIO BOJAOPOAHOIO 3IeKTpoaa. Y paBHenue Hepucera. Psag
HanpspkeHud MetayuioB. CTaHAApTHBIE OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE IOTEHIMAJBI, HalpaBiIeHHUE
nporexkanus OBP.

["anpBaHMYECKUE AIIEMEHTHl KaK UCTOYHHMKHU AJIEKTPUYECKOW SHEPTUU. DIIEKTPOJBIKYIIAs Cuja, €€
cBs3b ¢ aHepruen [ mo6ca. KoHieHTpalnoHHbIE 2J1eMEHThI. AKKYMYJISTOPBI.

DJEeKTpOIu3 PacTBOPOB M pacIlIaBoB BemlecTB. HanpspkeHue pasnoxeHus u nepeHanpsbkenue. [lo-
PAIOK PaspsiIKM MOHOB Ha JIEKTPOAAX. DJIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KoinndecTBEHHBIE 3aKOHO-
MEpPHOCTH 3J1eKTposin3a (3akoHsl Papazes). [Ipumenenue anekTpoausa.

9 Xumus 3J1eMeHTOB

Beeoenue ¢ neopzanuueckyro xumuio

PacnipocTpanenre XuMHUYECKHUX IJIEMEHTOB B KOCMOCE M 3eMHOM Kope. PacmipocTpaHeHHbIe, peaKue,
paccestHHbIe, 0JaropojJHbIe, paJuOaKTUBHEIE, UCKYCCTBEHHBIC dJIeMeHTHI. [IpocThie BemiecTBa, MepUoOanY-
HOCTh B MU3MEHEHUU MX CBOWMCTB. B3amMoOJelCTBHE MPOCTHIX BEIIECTB C KUCIOTAMH, IIEIOYaMU U BOJOM.
bunapubie coenquHeHUs (OKCUIBI, XaTbKOT€HUIbI, TUIPUIBI, HUTPUIIBI), 3AKOHOMEPHOE U3MEHEHUE KUCIIOT-
HO-OCHOBHBIX CBOWCTB OJHOTHITHBIX OWHApHBIX COeNMHEHHH. KHCIOTHO-OCHOBHBIE CBOMCTBa. Tpexaie-
MEHTHBIEC COEIMHEHUS - THAPOKCUIBI (KUCIOThI, OCHOBAaHUS, aM(OJIUTHI, cor). bruonoruueckas poib XumMu-
YEeCKHX DJIEMEHTOB.

Xumusa S — rnemenmos

OO0mas xapakTepucTUKa S-3JIEMEHTOB: JJIEKTPOHHOE CTPOEHHUE aTOMOB, 3aKOHOMEPHOE M3MEHEHHE
CBOMCTB B IIOATPYIIIAX.

DJIEMEHTHI IepBOH rpynmnbl. HaxoxaeHue B mpupoe, MOJy4eHUE MPOCTHIX BEIIECTB, KX OTHOIICHUE
K HEeMeTaJuiaMm, Boje, kuciotaM. OKCUbl, NEPOKCUIBI, TUAPOKCH DI, conu. [lonyuenune rugpokcuia HaTpust
Y KaJbIIMHUPOBAHHOM coipbl. [I[puMeHeHne MIeT0YHbIX METAIVIOB M UX BaXKHEUIINX COCTUHEHUH.




DJIeMEeHThI BTOpoU rpynnbl. HaxoxaeHue B mpupojie, mojJy4eHue NpOCThIX BEIIECTB, MX B3aUMOJECH-
CTBHE C HEMETaJUIaMH, BOJIOM, KHCIOTaMu U 1ienodyamu. Heramenas u ramenas u3BecTb. KeCTKOCTh Ipu-
POIIHBIX BOJI, METO/BI YCTPaHEHUS KeCTKOCTH. [IprMeHeHrne Oeprius, Maraus U IEeJI0YHO3EMENIbHBIX Me-
TAJUIOB U MX BAXKHEUIIINX COCIUHEHUN

Xumusn p-anemenmos

Bozaopon. OcobeHHOCTH BOAOPOa U €r0 MECTO B MEPUOANUECKOi cucTeme. PacripocTpaHeHHOCTh Ha
3emiie 1 B KOCMMUYECKOM npocTpaHcTBe. M3oTomnsl Bogopoaa. CTpoeHue, CBOMCTBA U MOJy4YE€HUE IIPOCTOrO
BenlectBa. CoeMHEHUs BOJOPOJA - TUIAPHUIIBI, UX Kiaccudukanus u cBoiictBa. [Ipumenenue Bomopoaa u
TUAPUJIOB.

lasorensl. OO0mIas XapakTepUCTUKA 3JIeMEHTOB. DTop, ero 0coboe MecTo cpeau raioreHoB. CBOMCT-
Ba (hTOpa, MPUUUHBI €T0 BBHICOKOW pPeakmoHHON criocobHocTH. CoenuHeHus GpTopa - GTOPOBOIOPOI, TUIA-
BHUKOBasi KUCJI0Ta, GTopuasl - ux coiictBa. [lonydyenue u npumenenue Gpropa u ero coenarHeHuit. Xiop,
OpoM, HOJI - AIIEKTPOHHOE CTPOSHHE aTOMOB M CBOICTBa 3neMeHToB. Haxoxxaenue B mpupojae. CtpoeHue u
CBOMCTBA MPOCTHIX BELIECTB, N3MEHEHHUE OKHCIUTENbHON U BOCCTAHOBUTEIHHOM CIIOCOOHOCTH, AUCIIPOIIOP-
[IMOHMPOBAHKUE B BOJIC U Ie0Yax. B3auMoelicTBrE TaJoreHOB C BOJOPOJIOM, CBOMCTBA ra3000pa3HBIX ra-
JIOTEHOBOZOPOOB. 1'aloreHOBOJOPOAHBIE KUCIIOTHI, UX CHJIA U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCT-
Ba. ["asloreHnpl: 3aKOHOMEPHOCTH M3MEHEHHS MX CBOMCTB IO MEPUOJaM, TPYIIaM U CEMEHCTBAM dJIEMEH-
TOoB. CoeIMHEeHHsI B TIOJIOKUTENIBHBIX CTETICHAX OKUCICHHS (OKCHABI, KUCIOTHI U COJIM), U TEPMOJAUHAMUY €-
CKasl YCTOMYUBOCTh, OCHOBHO-KHCJIOTHBIE M OKHCJIMTEIIbHO-BOCCTAHOBUTENbHBIC CBOMCTBA. [lomyuenue u
MpUMEHEHHE XJIopa, Opoma, ioJ1a 1 UX BaXKHEUIIUX COCTUHEHUH.

p-Onementsl VI rpynnbl. Kuciopo/ u XaJibKOTEHBI.

OO01mas xapakTepuCTHKA FIEMEHTOB. DJIEKTPOHHOE CTPOCHHUE aTOMOB, SJIEMEHTHI TUITUYECKHE U T0JI-
HBIE JIEKTPOHHBIE AaHAJIOTH. 3aKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopon. Crpoenue aroma u mosnekyinsl O2. PacnpocTpaHEHHOCTh, PUPOJIHBIE COEIUHEHUS, T10-
Jy4yeHHUE, OKUCIUTENbHAs aKTUBHOCTD, IPUMEHEHHE Kuciopoaa. O30H: 00pa3oBaHUE U CTPOCHUE MOJIEKYJIbI
¢ nmo3unuii Merona BC, momyueHue, OKUCIHUTENbHAsI aKTUBHOCTH, MpuMeHeHue. [Ipobnemsr “O30HOBOrO
cios” B KM3HEAEATEIbHOCTU YenoBeka. Ilepokcuy Bojopoaa: CTpoeHHEe MOJIEKYIIbI, CBOWCTBA, MOJyYEHUE,
npuMeHenue. [lepokcuapl, Hagnepokcuabl, 030HUAbL. [Ipumenenue.

Cepa, cenen, temtyp, nojgonuid. [Ipupogusie coequnenust. CocTaB U CTPOEHUE MPOCTHIX BEIIECTB.
Annotrponusi cepbl. OKUCTUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA MPOCTHIX BEUIECTB, B3aUMOJCHCTBUE C
BOJIOM, KMCJIOTaMH U 11eno4aMu. B3anmozeiicTBie cepsl, celieHa U TeJulypa ¢ BOJAOPOIOM, COIOCTaBICHUE
CTPOCHHS U CBOMCTB XalIbKOTeHH10B. Cynb(QHabl METAIJIOB: KIACCU(UKALIUS MO0 OTHOUICHHUIO K KUCIOTaM U
BOJI€, THJIPOJIH3.

CoenuHeHus cepsbl, celeHa U Telulypa B MOJOXHUTENbHBIX cTeneHsx okucieHus. Oxcun cepsl (IV):
MOJIy4€HHUE, CTPOCHHUE MOJIEKYJIbI, paCTBOPUMOCTh B Bojie. CepHUCTas KUCI0Ta U €€ colnu. OKUCIUTENIbHO-
BOCCTaHOBUTENbHBIE CBOMCTBa. ComocraBineHne cBoicTB coeauHenuit cepwl (IV), cenena (IV), monmonus
(IV). Oxcun cepsl (IV), ero ctpoenue B ra3000pa3HoOM, KUIKOM U TBEPJAOM COCTOSHUSIX, MOJTy4YE€HUE, B3aU-
MozeicTBue ¢ Bogou. CepHasi KMCIIOTa: TOJy4eHHE, BOJOOTHUMAIOUIUE U OKUCIUTENbHbIE cBOMcTBA. Conn
cepHoOil kucnotel. ComocTaBieHUe CBOMCTB coelMHEHul cepbl (+6), cenena (+6), Temnypa (+6). CocraB u
HamOoJee XapaKkTepHbIE CBOMCTBA MOJIUCEPHBIX KUCIOT (“oleym’), THOCEPHON KHUCIOTHI U THOCYJIh(HATOB,
HaJIcepHOM, PTOp- U XJI0pCcynb(hoHOBON KUCIOT. [IprMeHeHune cepbl, cellieHa, Telypa U UX BaKHEHIINX CO-
EIMHECHUM.

p-DJIEMEHTBI OSTOW TPYIIBI.

DIEKTPOHHOE CTPOCHUE aTOMOB U 00111asi XapaKTePUCTHKA CBOWCTB.

A3zot. HaxoxaeHnue B mpupoie, MoJydeHrne U CBOMCTBA MPOCTOTO BelecTBa. TepMoanHAMUKa U KH-
HETHKa B3aUMOJEHCTBUS a30Ta ¢ BOAOpoaoM. CTpoeHHe MOJIEKYJIbl aMMUaKa, €ro CBOMCTBA B JKHUJIKOM, Ta-
3000pa3HOM U PACTBOPEHHOM COCTOSHUAX. [ MAPOKCHI aMMOHHUS M COJM aMMOHHUSA. AMHHOKHUCIOTHL. Hut-
PUIBL, aMUJIbI 1 UMUBL. [ UIpa3uH U THAPOKCUIIAMUH: COCTaB U CTPOECHUE MOJIEKYJI, CBOMCTBA.

OKcHuJIBI a30Ta: COCTaB U CTPOCHUE MOJIEKYJI, TOJIyYEHHUE U CBOMCTBA. A30THCTas KUCJIOTA U €€ COJIN
HUTPUTHI, UX TOJYYEHHUE U CBOWCTBA, OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.

A30THasi KUCJIOTA: MOJTY4YeHHE, OKHCIUTENIbHbIE CBOICTBA, B3aMMOJEHCTBUE C METaulaMHd M HeMe-
tamnamu. “Tlapckas Bogka”. Hutpatsl, ux kiaccudukanys no npoaykTaM TepMOJIH3a.

A30THCTOBOJIOpOHAS KUCTIOTA U e coiu (a3uapl). [[puMeHeHne a30Ta U ero BaXHEHIINX COeTHHE-
HUH. A30THBIE YIOOpEHUSI.

®dochop. Haxoxnenue B npupose. [lomydenne, amioTponHbie MOAUGUKAIIIN U CBOMCTBA TIPOCTOTO
BemiecTBa. PocduH, ero noxydeHue u cBoiictea, audocoun, Gochunsr meramwioB. Okcunasl Gocdopa: momy-
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YeHHUe, COCTaB MOJIEKYJ, OTHomeHue K Boje. DochopHoBaTuctas, dochopuctas u GochopHbIe KUCIOTHI
(cocTaB U CTpOeHHE MOJIEKYJ, MOJyuYeHUe, TUCCOLHALUs, OKUCIUTENIbHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux comu. Coeaunenue Qocdopa c ramoreHamu. [Ipumenenue ¢ocdopa u ero BaXHEHIIUX COEAUHEHHM.
docdopHbie y1oOpeHus.

Mpeibsik, cypbMa, BucMyT. Haxoxnenue B npupone. Ilomydenue, cBolicTBa NpOCTBIX BEIECTB. Bo-
JOPOJIHBIE COCTUHEHMS, UX CPaBHEHHE C BOAOPOJHBIMU COCTUHEHHUSAMH a30oTa U docdopa. Okcuasl, ruapo-
KCHJIbI (KUCJIOTHI U OCHOBAHUSI) U COJIM MBILIbSKA, CYPbMbl U BUCMYTA B C.0. +3,+5. 3aKOHOMEPHOCTH H3Me-
HEHHUSI UX OCHOBHO-KHUCJIOTHBIX U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOKCTB.

CoenuHenus ¢ cepoil u rajgoreHamu. lIpuMeHeHue MbllIbsiKa, CypbMbl, BACMYTa U UX Ba)KHEHUIINX
COETUHEHUH.

pP-DJEMEHThI YeTBEPTOM TPYIIIIbI.

DNEKTPOHHOE CTPOEHHE aTOMOB, O0IIasi XapaKTepUCTUKA JIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB.

VYrnepoxa. Haxoxenue B mpupo/jie, alyIoTPOIus MPOCTOro BelecTa (anmas, rpadut, kapouH, Qyi-
JepeH), ux cTpoeHue u cporcTa. Kapouast meramios. Okeup yraepoaa (1), momyuenue, ctpoeHrne MoJIeKy-
nb1, cBoiicTBa. KapOonwmibl MeramwioB. Okcun yriepoaa (IV), momydeHue, CTpoeHHE MOJIEKYJIbI, CBOMCTRBA.
VYronbHas kucioTa u ee coiu. [L{lnanuctoBomopoHasi, MaHoOBasi, POJIAHUCTOBOAOPOIHAS KUCIOTHI U UX CO-
nu. CoequHeHus yriaepoja ¢ cepoil u rajoreHamu. [Ilpumenenue yriepoaa u ero BaXXHEHIINX COSAMHEHUI.

Kpemunii. Haxoxxnenue B mpupoje, MOJIy4eHHE U CBOMCTBA MPOCTOro BeriecTBa. OKCUI KPEeMHUS
(IV), ero anmnorporHeie MOAU(PUKALINN, B3aUMOICHCTBUE C KUCIOTaMU U Ieroyamu. KpeMHueBbie KUCIOTHI,
cunukarenb. [IpocTeie cunmukaTel, crekia. ClloKHBIE MPUPOHBIE CHIIMKATHI, aTlOMOCUIUKATHI. [leonuThl.
CoenuHeHUs KpeMHHUsSI C BOAOPOJIOM (CHIIaHBI), ¢ METaJUIaMU (CUJIUIUBI), C yriaepoaoM (KapoopyHn), ¢ ra-
smoreHaMu. [I[pumMeHeHre KpEMHUS U €ro BaXKHEUIINX COCTMHEHUM.

I'epmannii, onoBo, cBuHel. HaxoxaeHue B mpupojae, NOJyYeHHUE MPOCThIX BEIIECTB. AJUIOTPOIHbBIE
Moaudukanuy 0yioBa. B3aumMoielicTBHE MPOCTHIX BEIMIECTB C KUCIOTaMH U mieniodaMu. OKCUIbI, THAPOKCH-
Jbl, UX COJIM: TOJYy4YEHUE, OCHOBHO-KHUCIOTHBIE CBOWMCTBA, TMJPOJIU3, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
cBoiictBa. CoelMHEHUs C BOJOPOJIOM, TasioreHamu. [Ipumenenne repmanusi, 0JioBa, CBUHIIA M UX BaKHEH-
IIUX COeTUHECHUH.

P-DJEMEHTBI TPEThEN TPYIIIBI.

DNEKTPOHHOE CTPOCHHE aTOMOB, OOIIas XapaKTEepPHCTHUKA 3JIEMEHTOB, 3aKOHOMEPHOE H3MEHEHHE
CBOMCTB.

bop. [lonyuenue, ctpoeHre 1 CBOMCTBA MPOCTOIO BellecTBa. B3auMoaeiicTBue ¢ KMCIOTaMu, 1IEJI0-
YaMUu U aKTUBHBIMH MeTauiamu. CoeuHeHus: ¢ BOAOpoaoM (O00OpaHbl): UX MOJy4YeHHUEe U CBOMCTBA. bopubl.
Oxcup 6opa, 6opHbIe KUCTOTHI, 60pathl. CoenquHeHs Oopa ¢ rajoreHamu, cepoi, a3otoM. bopoopranuye-
ckue coequHenus. [Ipumenenne 6opa 1 ero BaKHEHIIIMX COETUHEHU.

AmomuHui. PacnipocTpaHeHHOCTh B IPUPOJE, OJyYEeHHE, CBOMCTBA. B3anuMozeiicTBue ¢ BoJ10M, KU-
cinotamu U mienodamu. OKCUJT U TUJIPOKCHU]] ATFOMUHUS, ATFOMUHATHI, COJTH almtoMuHuUs. [IpruMeHeHue anto-
MUHHS U €70 BaXXHEHIINX COSAMHEHUH.

[Mannuii, uaaui, Tamuid. HaxoxxaeHnue B mpupoje, MojydeHne U CBOWCTBA MpocThiX BemiecTB. Co-
eauHeHus B €.0. +3: Okcuabl, THAPOKCHU B, coyid. COeIMHEHHs] OTHOBAJIEHTHOTO Tayuus. [Ipumenenue rai-
JIAS, MHAWS U UX BAKHEHIIINX COCAUHCHUN.

Xumus d - memannog

OG6mas xapakrepucTtuka d-snemeHToB. [lonoxenue B mepruoInuecKon CHCTEME, JIEKTPOHHOE CTpoe-
HUE€ aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB: paJinyC aTOMOB, SHEPTUM MOHU3AINH, CTETICHEH OKHC-
JIEHUS, UX COIMOCTAaBJICHUE CO CBOMCTBAMH p-3J1eMEHTOB. [IpupoaHbIe COeNMHEHHS, KIACCHYECKUE M COBpE-
MEHHBIE CcTOCO0BI MX 00paboTku. CrocoOsl ux papuHUpoBaHUs. DPUINKO-XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB: OTHOIIIEHUE K HEMETaJlIaM, BOJIe, KUCIIOTaM H IIeJI0YaM, IMOJI0KEHHE B PSATY HANPSDKCHHH, TEMIIe-
paTypsl miaBiaeHus, TBEPAOCTh. Knaccudukarus Meramio. O0mmuye 3aKOHOMEPHOCTH H3MEHEHHSI OCHOBHO-
KHUCJIOTHBIX U OKACITUTEIHHO-BOCCTAHOBUTEILHBIX CBOWCTB COSAMHEHNN d-2JIEMEHTOB.

[Moarpynna ckanaus. Ocoboe MONI0KEHHE CKaHAMS U ero aHaloroB cpeau d-sinemMeHToB. Pemkose-
MeJIbHbIE AyieMeHThl. HaxoxieHne B mpupojie, mojiydeHre, CBOMCTBa MPOCTHIX BemecTB. CBOMCTBA OKCUIOB
u ruapokcu1oB. CoctaB u cBoicTBa coneil. [I[puMeHenne MeTaios.

Iloarpynna TutaHa. DIEKTPOHHOE CTPOEHUE aTOMOB, U UX BO3MOXKHBIE CTENEHU OKUcaeHus. Haxox-
JICHWE B MPUPOJC U TMONydeHUE TUTaHa, IUpKOHUs, rapHus. [lomepeuHoe cedeHHe TEIUIOBBIX HEHTPOHOB.
[IpoGnema pazneneHuss UUPKOHUS U rapHUs, criocoObl e€ pemeHus. CBOICTBAa MPOCTHIX BEIIECTB, MOJIOMXKE-




HUE B pAAY HaIpsHKEHUs, MUPO(YOPHOCTh, B3aUMOJICHCTBHE ¢ KUCIOTaMU U miesnodyamMu. CoOeTMHEHNs: OKCH-
b1, TUAPOKCH/IBI, COJIU, TAJIOT€HU/IbI, KapOubl, KOMIUIEKCHBIE COEIMHEHUS, UX CBOICTBA.

IToarpynna BaHaaus. DJIEKTPOHHOE CTPOECHUE aTOMOB, U UX BO3MOXKHBIE CTEIIEHU OKUCIIEHUS U KO-
OpAMHaIMOHHbIE Yyncna. HaxoxaeHue B mpupoje U noslydeHue BaHaaus, HuoOous u TanTana. CBoiicTBa npo-
CTBIX BEILECTB, IOJIOKEHUE B PsIy HANPSHKEHMsI, OTHOLIEHHE K KUCIOpOay, 1ienodaM U kucioram. Coenu-
HEeHMsI: (OKCUABI, TUAPOKCU[BI, COJU, KapOUIbl, KOMIUIEKCHbIE COEIMHEHMS), 3aKOHOMEPHOCTH W3MEHEHMS
UX CBOICTB IO MOJATPYIIE U C YBEITUUYEHUEM CTEIICHHU OKUCIeHHs aroMa d-aiemenTa. [Ipumenenne Banaaus,
HUOOHS, TAHTAJIA.

[Toarpynna xpoma. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOXKHBIE€ CTEIIEHU OKHCIIEHUS U KOOp-
JVHALMOHHBIE Yhclia B coeAMHeHusX. Haxoxenue B mpupojie 1 rnojiyueHue Xpoma, MojaubieHa, Boibdpa-
Ma. CoennHeHus: (OKCHUIbI, TUAPOKCUABI, COJIM), 3aKOHOMEPHOCTH U3MEHEHHUS UX CBOWCTB IO MOATPYIIIE U C
YBEJIMUEHUEM CTEIICHHU OKUCJICHMs aroma. XpoMaTbl U JUXPOMAThl, UX B3aUMHBIC IIEPEXOMbI, OKHCIUTEIb-
Hble cBoiicTBa. KommiekcHrble coequnenus. Ilpumenenne xpoma, Moanb/ieHa, Boib(hpaMa U X BaKHEHIINX
COETUHEHUH.

[Toarpynna maprasia. J1€KTpPOHHOE CTPOCHUE aTOMOB, U MX BO3MOYKHBIE CTEIIEHU OKUCJIEHUS U KO-
OpAVHALIMOHHBIC YKCJIa B cOeIMHEHUAX. Haxoxxaenue B npupoJe 1 Noay4eHue Mapranna, TEXHEeUus, peHuUs.
CaoiicTBa npocThIX BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA coeauHeHU. Kucnorel map-
raHua ¥ peHus, U ux coiu. OKUCIUTENbHbIE CBOICTBAa NepMaHraHaToB. KapOoHMIIbI, XUMUYECKasl CBS3b B
kapOoHunax ¢ nosuuuu metona BC. [IpumeHnenre maprasia U peHusl 1 UX Ba)KHEHIINX COEITMHEHUI.

CeMelicTBO XKele3a. JNEKTPOHHOE CTPOCHHUE aTOMOB, M UX BO3MOKHBIE CTEIICHU OKHUCIIEHUS U KOOP-
JUHALIMOHHBIE YHuclla B coeuHeHusax. Haxoxaenue B npupoje. JJoMeHHbIH U BHEJOMEHHBIM CIOCOOBI 1O-
nydeHus skenesa. [Iupo- u ruppoMeTayTypruueckuii crnocoObl moiaydeHus: kobanbTa U Hukemns. CBoiicTBa
IIPOCTHIX BEILECTB: ITOJIOKEHUE B POy HANPSUKEHUM, B3aUMOJICUCTBUE ¢ HEMETAJIaMu, Kuciaoramu. Koppo-
3ud xKene3a 1 0opp6a ¢ Heil. OKcuabl M THAPOKCUIIBI, 3aKOHOMEPHOCTH U3MEHEHHUS UX CBOICTB B ceMelcTBe.
Conu, UX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U ruaponu3. KomiuiekcHble coeuHenus. @eppuTsl
u pepparsl. KapOonussl. [IpuMeHeHre MeTauIoB ¥ UX BaKHEHIIUX COCAMHEHUI.

[InaTvHOBBIE METAIbI. DJIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHU OKUCIEHMSI M KOOPAWHALMOHHbIE
qucia B coennHeHusax. Haxoxaenue B npupoze u nonydeHue. CBolicTBa MpocThIX BeniecT. CocTaB U CBOM-
CTBa HEKOTOPBIX Hambosiee U3yyeHHBIX coeluHeHHH. [IpuMeHeHunil IIaTHHOBBIX METAJIJIOB U UX COEAHMHE-
HUH.

[oarpynna mMeau. DIEKTPOHHOE CTPOEHUE aTOMOB, CTENIEHU OKUCIIEHUS U KOOPAWHALMOHHbIE YHCIIa
B coennHeHusAX. Haxoxnenue B npupoe u noiaydeHue. CBoMcTBa NPOCTHIX BemecTB. OKCUABI, THAPOKCUIBI
U COJIM M€, X YCTOWYUBOCTh M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. OKCHI, THAPOKCHUI U COJH
cepeOpa. CBETOUYBCTBUTEIBHOCTD T'aJIOTE€HUIOB, X PACTBOPHUMOCTb B BOJI€ M KOMIUIEKCOOOPA3yIOIIUX pe-
aktuBax. CoelMHEHUH 30J10Ta: OKCHJIbI, THIPOKCHIBI U KOMIUIEKCHBIE coeiMHeHus. [I[pumenenmne meau, ce-
pelpa, 30J10Ta U UX BaKHEUIIINX COEAMHEHU.

[oarpynna nuaka. Ocoboe Mo0KeHNE IMHKA U €r0 aHaloroB cpeaun d-anementoB. HaxoxeHue B
npupoae u noaydenue. CBoicTBa MPOCThIX BelecTB. CoeAMHEHNs [IMHKA U KaJAMMsI: OKCUBI, THIPOKCHIBI,
conu. CoequHeHNH pTyTH, UX cBOicTBa. [IpMeHeHne MeTalIJIOB U X COEAMHEHUH.

2 cemecmp

1 TeopeTnueckue npeacTaBjJIeHUs] B OPraHnyecKoil XUMHUH

BBenenne B opranuueckyro xumuio. l[Ipeamer, HCTOpUYECKMH OYEpPK pa3BUTHSA U 3HAUEHHUE
OpraHM4ecKod XUMHUH. TeopeTnueckue BO33pEHMs B OpraHUYeCKON XUMHUH. Teopusi CTpOEHNs OPraHNYECKUX
coequnenuii  A.M. byrnepoBa. M3omepust  (CTpyKTypHas, KOH(OpMAIMOHHAas, TIeOMeTpHYecKas,
orntuyeckas). Tumbl XuMudeckux cBsized. ['mOpuauzanus. B3anmHOoe BiHMsSHHE aTOMOB B MOJIEKYJe
(MHOYKTUBHBIA U Me30MepHBIA 3¢ dekThl). TUIbl OpraHuuecKux peakuuil u pearenToB. [IpencraBieHus o
MexaHu3Me peakuuu. Knaccudukanus opraHnyecKux coeIMHEHUH.

2 llpenenbHble M HenpeaeabHbIE YIJIEBOAOPOABI

Ankanvl. T'OMONOTHYECKUN PSAJ, HOMEHKJIATypa, u3oMmepus. [IpuponHbie MCTOYHUKU TPEAETbHBIX
yraeBoaopoaoB. Croco0Osl momyueHusi. @usndeckue cBoiictea. Crpoenue (ocodernoctu o-casizeir C-C u C-
H B mMonekynax ankaHoB). XMMHUYECKHE CBOWCTBA (peaKlMK PaJUKAILHOTO 3aMEIlEHUs: TaloreHHPOBAHUE,
OKHCJICHHE, HUTPOBAHUE, CYIb(POXIOPUPOBAHHE, TepMUYECKHEe MpeBpamieHus). CTaOMIbHOCTh ATKHIBHBIX
paaukainoB. TepMuyecKuil U KaTaTUTUYECKUI KPEKUHT.
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Anxenvl. Anxunvl. Ankaouenwvi. T'OMOJIOTHYECKHE PSAIbI, W30MepHs, HoMeHKIaTypa. CrocoObl
nonydeHusi. duznueckue coicTBa. OCOOEHHOCTH CTpOCHHS (MpUpPOAA TBOMHONW W TPOWHOW CBs3EH).
XUMHUYECKHE CBOWCTBA QJIKEHOB. OJEKTpO(MIbHOE M paJuKajgbHOE TpucoeauHeHue. Peakuuu
paluKaIbHOIO AJUIMIBHOIO 3amelneHus. OkuciaeHue (3MOKCUINPOBAHHUE, I'MIPOKCHINPOBAHUE, 030HOJIN3,
KECTKOE OKHCIIeHHE). XHMMHUYECKHE CBOMCTBAa aJKMHOB. Peakuuu 37meKTpopHIBHOTO W HYKJICO(UIBHOTO
npucoeauHeHus. KucinoTrHele cBolicTBa ankuHOB. OKHUCIIEHHE. XUMHUYECKHE CBOMCTBA  COIPSDKCHHBIX
nueHoB. ukimonpucoenunenue. Onuromepusanus U IMOJIMMEPU3aLUs HENPEICIbHBIX YIJIEBOJOPOJIOB.
buopaznaraemslie 1 6MOHepa3naraeMple OJUMEPBHI.

3 ApomaTuyecKHe yriieBo0poabl

Apenbl. Kimaccudukanus. [Ipusnaku apomarnunoct. OTaenbHbIC NpeacTaBuTeNnd. M3omepus, HO-
MeHKnarypa. [IpuponHbeie HCTOYHUKH apoMaTHuecKux coenuHeHuid. CriocoOsl momyuenus. CtpoeHue OeH-
3o0s1a. XMMHUYECKHE CBOMCTBA (peakuu 31eKTpO(UIbHOTO 3aMELIEHUs B apoMaTHYecKoM Kouiblie). OpueH-
TAHTHI IEPBOTO U BTOPOTO PO/, UX BIMSAHUE HA PEAKIMOHHYIO CHOCOOHOCTh M OPHEHTAIMIO HJIEKTPOPHIIb-
HOro 3amelneHus. [IoHATHe 0 MHOrOSIEpHBIX apeHax ¢ U30JUPOBAHHBIMU M KOHICHCHUPOBAHHBIMU KOJIbLIA-
MH. KaH1IEpOreHHOCTh ApOMATHYECKUX COECUMHEHUM.

4 I'anoreHONpoOM3BOHbIE YIJIEBO0PO/10B

Knaccudukanus, nzomepus, HomeHknatypa. CrnocoObl momydeHus. Pu3MUecCKne W XUMHUYECKHE
cBoiicTBa. ['oMonuTHueckue peakuuu. KOHKYpeHTHOCTh peakuuil HyKJICO(pUIbHOIO 3aMeIleHuss Sy U 31U-
MuHHpoBaHus E. @akTopsl, BIUsAIONIIE HA MEXaHU3M peakuuu Sy 1 E.

5 Crnuprtsl 4 ¢enoubl. [Ipoctbie 3¢upsbi

Knaccugukarus ciuproB. OqHOATOMHBIE CIIUPTHL. [ OMOIOTHYECKUH PSiJl, ©30MEpHUsl, HOMEHKJIATypa.
CrniocoOb1 nostyuenust. dusudeckue cpoiicTBa. CTpoeHue. XUMHUECKHE CBOMCTBA (KHCIOTHO-OCHOBHBIE,
HYKJICO(DUITBPHOE 3aMEIIeHUE THAPOKCHIIBHOW TPYIIIbI, OKUCICHUE, BHYTPUMOJCKYJSPHAS U MEKMOJICKY-
JSIpHAs IeTHIpaTaIys).

buotpanchopmaryst aaxorossi B OpraHu3Me 4eJI0BeKa.

Muoroatomusle cniupTbl. @eHoubl U HadTONBL. ApoMaTHYecKue CIUPThl. TOKCUYHBIE CBOMCTBA (e-
HOJIOB.

Knaccugukarus npoctsix 3¢pupos, nzomepusi, HoMmeHkiaarypa. Criocoosl nonydenus. dusndeckue u
XUMHUYECKHE CBOICTBA (OCHOBHOCTb, PacIlleIIEHHE TaJIOrT€HOBOIOPO/IaMH, OL-TaJIOTEHUPOBAHUE).

6 Anbaeruabl U KeTOHBI

N3omepust u HomeHnknarypa. CriocoOwl nonydenus. @usnyeckue cpoiictsa. CTpoeHne kapOOHMIBHOMN
rpymnmbl. CpaBHEHHE PEaKIIMOHHOM CIIOCOOHOCTH allbJETHI0B U KETOHOB. XUMHUECKHE CBOICTBA (peakiuu
HYKJIE(DUIBHOTO NIPUCOEINHEHNUS M0 KapOOHWIBHOM TpyIile, OKUCIEHUE U BOCCTaHOBIEHHUE, raiodopMHas
peaxkuus, OIUrOMEPU3aLNs).

7 Kap0oHoBbIe KHCJIOTHI U UX POU3BOHbIE

Knaccugukanus. Haxoxnenue B mpupoje. ['oMonorudeckuit psn npedenvhvix MOHOKaApOOHOBbIX KuU-
cnrom. ®@usnyeckue cpoiictBa. CTpoeHne KapOOKCHUIBbHOW Tpymibl. XMMHUECKHE CBOMCTBAa (KMCIOTHOCTD,
HyKJIeo(uabHOE 3ameleHue, nexapookcuaupoBanue). [lonyuenre u cBoiicTBa (yHKIMOHAJIBHBIX MPOU3-
BOJHBIX KApOOHOBBIX KUCIJIOT: COJIEH, CIIOKHBIX 3(UPOB, aHTUJPUIOB, FAIOTEHAHTUIPUIOB, AMUJIOB U HUT-
puioB. CpaBHEHHE allUJIMPYIOLIEH CIOCOOHOCTH.

Hukapbonosvle Kuciomol, apomamuyeckue u Henpeoenvhvlie KapOOHOBble KUCIONbl: OCHOBHBIE CIIO-
co0Obl noydenus u cBoiictBa. XKupsl u Macina. [Tonstue o nunuaax. buoposs munuaos.

Tuopoxcukucnomer u okcoxucromsl. Kinaccupukanus, nzomepus, HomeHkiIatypa. OCHOBHBIE Npe-
craputenu. Ontudeckas u3omMepusi ruApokcukuciaoT. CrnocoOsl nomydeHus. OcodbeHnnoctu crpoenus. Pu-
3UYECKHEe U XUMUYECKUE CBOWCTBA.

8 A3oTcoaeprkanue OpraHu4ecKue COeJUHEHUsI: AMUHBI M1 HUTPOCOCIMHECHH S

Amunwvi. Knaccudukanus, nzomepus, HomeHkinarypa. CrocoOsl nonydeHus. Ouznyeckue cBOMCTBA.
Crpoenne. XuMHUECKUE CBOMCTBA (KMCIOTHO-OCHOBHBIE U HYKJICO(UIIbHBIE CBOWCTBA, PEaKIMH C a30THU-
CTOH KHUCIIOTOM, 31eKTpOdUIbHOE 3aMEIICHNE B apOMAaTHYECKIX aMUHAaX).

Humpocoeounenus. Homenxnatypa. Crioco6sl nonydenus. Puszndyeckue U XMMHUECKUE CBOMCTBA.
TokcHuHOCTH a30TCO/IEPKAIMX OPTraHUYECKUX COEAMHEHUN.

9 buooprannveckue coeIMHEHHUS

Amunoxuciomsr. Knaccubukamus, nsomepus, HomeHkaaTypa. Haxoxaenune B npupozae. OCHOBHBIE
npencrasutend. CriocoOsl momyueHus. Puznyeckre U XMMUYECKHE CBOMCTBA (peakUuu MO aMHUHO- U Kap-
6okcunbHOM rpynnam). [lomunentuasl. benku. L{BetHbie peakiuu Ha Oenku. Jlenatypanus 6enka. buono-
IrMYECKOE 3HAaUE€HUE aMUHOKHCIIOT U OEJIKOB.
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YVenesoowl. Knaccudukanus. [lomyuenne. @uszndeckue u XuMudeckrue cBorictBa. OTaenbHbIE TIpe]-
craButenu. [lonarue o rmuko3ugax. Boccranapnuparonye 1 HEBOCCTaHABIMBAOIIKE AUcaxapupl. Onuro-
u nonucaxapuabl. Kpaxman. I'mukoren. Knetuatka. buoposs yriaeBonos.

4.3 JlabopaTopHble padoThbI

Ne JIP Ne HaumenoBanue 1abopatopHbIX padboT Koz-0
paszznena 9acoB
1 1 OnpenueneHI/Ie M(inﬂpHoﬁ Macchl SKBHBAJICHTa MarHusi B PEaKI|H C 9
CEPHOI KUCIOTON
2 5 XUMHYecKasi KHHETHKA. PaBHOBeCHE XMMHUUYECKHUX PEaKIIUMA 2
3 6 [IpuroToBneHne pacTBOpPa CEPHOUN KUCIOTH U YCTAaHOBIICHUE €€ 9
KOHIICHTPALIUU
4 6 Bonopoansiil nokaszarens. [ maponus cosen. 2
5 7 OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIEC PEAKITNH 2
6 8 ["asibBaHWYECKUI 371€MEHT. DIEKTPOIIN3 2
7 9 CBOIICTBa S — 2JIEMEHTOB 2
8 9 CBoIICTBA p — 3JIEMEHTOB 2
Wroro: 16
4.4 llpakTUyecKkue 3aHATHS (CEeMUHAPBI)
No No Kon-Bo
Tema
3aHSITHSI | pa3zena JacoB
1,2 1 TeopeTryecKkue MpeJCTABIEHNUs B OPraHUYECKOW XHMHH. 4
3,4 2 [MpenenbHbIC U HETIPEICTbHBIC YTIIEBOIOPOIbI 4
56 3 ApOMaTHYECKHUE YIIIEBOAOPOIbI 4
7 4 ["anoreHonpon3BOIHBIE YTIICBOAOPOIOB 2
8,9 5 CrupTsl U PEHOJIBI, IPOCTHIE PUPBI 4
10, 11 6 AJIBIEruabl ¥ KETOHBI 4
12,13 7 KapOoHOBBIE KUCIOTHI ¥ UX TPOU3BOIHBIE 4
14 8 A3oTcoepKalme OpraHuYecKue COSAMHEHUS: aMUHBI 1 HUTPOCOEIH- 2
HEHUs
15, 16, 9 6
17 Buoopranuyeckue coeuHEHus
Wroro: 34
5 YueOHo-MeToAnYecKOe o0ecnedeHue JUCHUILIMHBI
5.1 OcHoBHas auTEpaTypa
1. I'munka, H. JI. O6mas xumus [Teker] : yue6. mocobue nns By3os / H. JI. I'munka; mon pen. A. U.

Epmaxkoga.- 30-e u3., ucnp. - M. : Uarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : w. - [Ipui.: c.
699-703. - bubnuorp.: c. 704-705. - [Ipenm. ykas.: c. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbI 00m1e#t xumun: yaeobnoe nocooue/B.1.Endumos, 2-e uzn. - M.: HUIl UHDPA-M, 2015. -
256 c. - (Breiciiee obpazoBanue: bakanaspuar) (Ileperér) ISBN 978-5-16-010066-1, 500 k3.

Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=469079
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3. Heoprannueckast xumusi. Kparkuii kypc / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M,

2014. - 256 c. ISBN 978-5-905554-60-5, 300 JK3. Pexum JOCTYyTIA:
http://znanium.com/catalog.php?bookinfo=458932
4, 1. UBanog, B. I'. Oprannyeckas xumus : y4ue6. mocooue mainsa By3oB [Tekct] / B. I'. MiBanos, B. A.

l'opnenko, O. H. I'eBa. - 5-e wusm., crep. - M. : Axanmemus, 2008, 2009. - 624 c. - (Boicuiee
npodeccuoHaibHOe oOpa3zoBanue). - bubmmorp.: c. 603-604. - And. ykas.: c. 605-617. - ISBN 978-5-
7695-5834-4.

5.2 JlonosiHuTEIbHAS JINTEPATYpPa

1. ®enopuenko, B. . O0mas u Heopranudeckas xumus [ Tekct] : yue6. mocodue / B. . denopuen-
ko, A. Jl. bpeitkoBa; M-Bo oOpa3oBanus u Hayku Poc. @enepanun, denep. roc. OroxkeT. 00pa3oBar. yuape-
XK7eHue BeicHl. pod. oopazoBanus "OpenOypr. roc. yH-T", Kad. xumuu. - OpenOypr : YauBepcurer, 2012.
- 136 c. - bubnuorp.: c. 120. - [Ipun.: ¢. 121-135. - ISBN 978-5-4417-0149-5.

2. CrpoeBa, D. B. Opranuyeckas xumus : yue6. mocodbue mist By3oB / O. B. Crpoesa, 1. H.
[Mapmuna, I'. A. [Toromapesa . - OpenOypr : OI'Y, 2006. - 137 c. - bubmuorp.: ¢. 137.

3. lBanos, B.I'. [IpakTuky™m no opranudeckoit XuMud : yue6. nocobue aius By3os / B.I'. IBanos, O.H.
I'eBa, }O.I'. T'aBepoBa - M. : Akanemus, 2002. — 288 c. — ISBN 5-7695-0586-9.

4. KuMm, A. M. Opranndeckas xumus : yue6. nocodue s By30B / A. M. Kum ; M-Bo o0pa3oBanus
Poc. ®eneparuu, HoBocu6. roc. nea. yH-T.- 4-¢ u3n, ucrp. u jom. - HoBocuOupck : Cub. yHUB. WU31-BO,
2004. - 844 c. - bubmuorp.: c. 819-823. - IIpeam. ykas.: c. 824-842. - ISBN 5-94087-156-9.

5.3 llepuoauueckue U3IaHUA

1. Oprannyeckast Xumus : peepaTuBHbIN xypHai. - M. : ArentcTBo "Pocneuars”
2. XKypHan opranudeckoi XumuH : xypHai. - M. : AIIP

3. Ycnexu xumuH : xKypHall. - M. : ArentctBo "Pocneuats"

4. Xumus u xu3Hb - XXI Bek : xkypHai. - M. : Arenrcrso "Pocneuars”

5. XuMusd ¥ KU3Hb : KypHal. - M. : Hayka

5.4 UnTepHeT-pecypcsbl

1. UnrepHer-caiitT ¢ oOyuaromieii on-line mporpaMmoii o cocTaBICHHIO CTPYKTYPHBIX (GOPMYIT pasiHuHbIX
coemuuaeHnit; http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042

2. Ba3a JAaHHBIX TCpMO,Z[I/IHaMI/ILICCKI/IX BCJIMYHNH ((I/IBTaHT CpMO»I
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
3 . Ba3a JAaHHBIX OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX IIOTCHIINAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html

4. CocraBneHre U ypaBHUBaHHE XUMHYECKUX peakiuii: http://www.webgc.org...s-070603-1.html

5. http://rushim.ru/books/uchebnik/uchebnik.htm. Y4eObuuku mo opraHu4eckoi XUMHH.

6. http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html . X)Kypnan opranmueckoit Xumuu.

7. http://www.chem.msu.su/rus/elibrary/welcome.html. Daexkrponnas 6ubiuoTeKa yueOHBIX MAaTEPHAIOB 10
XHMUH.

5.5 TIporpammHoe oGecnedeHue, npodeccHoOHANIbHbIE 0a3bl JAHHBIX M MH(OPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIIMOHHBIX TEXHOJIOT Uil

1. Onepannonnas cuctema Microsoft Windows (B pamkax numensnonnoro cornarrenusi OVS-ES
o0ecrieyeH Bech KoMITbIoTepHbIH mapk OI'Y).
2. ITaket nacronpubix npuaoxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,

Publisher, Access). (B pamkax nunensznonHoro cornamienuss OVS-ES obecrnieueH Bech KOMIIBIOTEPHBIN TTAPK
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http://znanium.com/catalog.php?bookinfo=458932
http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://rushim.ru/books/uchebnik/uchebnik.htm
http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html
http://www.chem.msu.su/rus/elibrary/welcome.html

OI'Y) nist mOArOTOBKH TEKCTOBBIX JOKYMEHTOB, 00pabOTKH 3KCIEPUMEHTAIbHBIX PEe3yJIbTaTOB U JIEMOHCT-
paluy Ipe3eHTaun.

3. ABTOMaTuM3MpOBaHHas MHTEpaKTUBHas cucreMa cereBoro tectupoBanus - ANCCT
(3apeructpupoBana B POCITATEHT, CBumerensCTBO 0 TOCYAapCTBEHHOW PETUCTPAIlMW MPOTPAMMBI IS
OBM Ne2011610456, mpaBoobnagarens — OpeHOYyprckuii rocy1apcTBEHHBIA YHUBEPCUTET), PEKUM JTOCTYTIA
- http://aist.osu.ru.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VY4eOHble ayIUTOPUH Ul TPOBEICHHS 3aHATHH JEKIMOHHOTO THIIA, CEMHHAPCKOTO THIIA, JUISA
IIPOBE/ICHUS] TPYIIOBBIX M HMHIUBHUIYalIbHBIX KOHCYJIbTALMH, TEKYLIEro KOHTPOJSA M IPOMEXYTOYHOM
aTTeCTAllUU.

AyIuTOpUM OCHAILlEHbl KOMIUIEKTaMH YYEeHUUYECKON MeOeu, TEXHUUECKUMH CpeACTBaMU 00yueHMs,
CITy>KaIllUMU JUTsl TIpeJICTaBlIeHHs yueOHOl nHpopMay O0NbIION ayAUTOPUH.

JlaGopaTopHble U NpaKkTUYECKHE 3aHATUS N0 Kypcy «Heopranuueckas M opraHudeckas XUMHUs»
MPOBOJISATCS. B CIICIUATU3UPOBAHHBIX J1a00paTopusx Kadeapsl XUMHH, B KOTOPBIX HMEIOTCS MPHOOPHI
obopynoBaHue: BHITKHOM 1mkag, Gorokonopumerp KOK — 2MII, pedpakromerp, Buckozumerp OcTBasb-
71a, TEPMOCTAT, BOASIHbIE OaHM, MOJIIPUMETpP, BEChl TEXHOXHMHUYECKHE, CYIIWIBHBIA MIKad, TEPMOMETPHI,
XUMHYecKas J1abopaTopHas nocy/aa, HeHTpUudyra, INIMTKU dJIeKTpUuYeckre, Habop HeOOXOAMMBIX PEaKTUBOB.

[TomemieHust sl CaMOCTOSITENIFHONW Pa0OThI OOYYAIOMIMXCSI OCHAICHBI KOMITBIOTEPHON TEXHUKOM,
nojkiaoYeHHoW K certu "HHTepHer", M obecrneyeHueM JAOCTyHa B 3JIEKTPOHHYIO HH(OpPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npocpamme npunazaiomcesa:
e DOoHJ OLEHOYHBIX CPEICTB JUIS MPOBEACHUS MPOMEKYTOYHON aTTECTAllMU OOYYAIOIIUXCS IO

JIMCITATIIINHE,

L4 MeTOI[I/ILIeCKI/Ie YKa3aHus a1 o6yqa}onmxcs1 110 OCBOCHHUIO JHUCIIUIIIINHBI.
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