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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

Lenn ocBOEGHUS TUCHUIUIMHBL: 00ECTIEUHUTH MOJIHOE YCBOCHUE TEOPETUYECKHX OCHOB OOIIEH U He-
OpPraHMYECKO XMMUU, XUMUU 3JIEMEHTOB U UX COeIMHEHUN; (OpMUPOBAHKE Y CTYJIECHTOB MEPBOr0 Kypca
HABBIKOB CAMOCTOSITENIFHOTO BBIMOJHEHHSI MPOCTEUIINX XUMHUYECKUX OJKCIEPUMEHTOB U 000OIEHUS
Ha0JI0/1aeMBIX PE3yIbTATOB.

3amaun:

- IOJIy4UTh 0a30BbIC MIPEJICTABICHUS 00 OCHOBHBIX pa3/ieiax TEOPETUUYECKON U MPUKIATHON XUMUH,

- UMETh IIPEJICTaBICHUE O POJIM OOIIEH U HEOPTaHUYECKON XMMHUU B Pa3BUTHUU TPAJAULIMOHHBIX U CO-
3JIaHUU HOBBIX OTpacieil HAyKd U TeXHHUKH, MOTYYeHUH XUMUYECKHUX BEIIECTB U3 MPUPOIHBIX O0BEKTOB WU
IIyTeM CHHTE3a, PAllMOHAILHOM HCIIOJIb30BaHUH MTPUPOJHBIX OOTaTCTB, OXpaHE OKPYKAIOIIEH Cpebl;

- U3Y4YUTh OCHOBHBIE TIOHATHUSA U Pa3/ieibl 00IIEH U HEOPraHMUYECKON XUMUU;

- BJIaJIeTh HH(OPMAIIHEH O CTPOCHUU aTOMOB, MOJIEKYJI, O IPUHIUIIAX OMUCAHUS XUMUYECKOH CBS3H;

- YCTaHaBIIMBaTh JIOTUYECKHUE CBSI3M MEXKAY IOJIOKEHUEM 3JIeMEHTOB B llepuonnueckoi cucreme u
XUMUYECKUMH CBOMCTBaMU BEIIECTB;

- Ha OCHOBE TEOPETUYECKUX 3HAHUI OLIEHUBATh BO3MOXHOCTH MPOTEKAHUS TEX WM UHBIX PEAKIUH;

- IpUOOpPECTH HaBBIKK pabOThl B XUMHUYECKOM JabopaTtopuu, IpaBuiia OOpalieHUs] ¢ XMMHUYECKUMHU
peakTHUBaMU U NOCYOH;

- 000CHOBaHHO BHIOMPATh COOTBETCTBYIOLINI METOJ UCCIETOBAHMS IS PEIICHUS MPAKTHIECKUX 3a-
nau;

- YMETh CAMOCTOSATEIBHO pad0TaTh ¢ Y4eOHOW, HAYIHON U CIIPABOYHON JHTEpaTypoi, Bectu uHpOp-
MalMOHHBIN TTOUCK.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuza oTHOcUTCs K 6a30Boii yactu 0soka 1 «/{ucuurinHb! (MOIYIIH )»
[TpepexBu3uThl AUCHUILTUHEL: b.1.5.20 3eprosedenue

Tpe6OBaHI/I$I K BXOJHBIM pPE3yJibTaTaM O6y‘IeHI/I${, HCO6XOI[I/IMBIM JJIs1 OCBOCHUA JHUCITUITIIMHBI

[IpenBapuTenbHbIe pe3yNbTaThl 00YYeHHSI, KOTOPBIE JOJKHBI OBITh Komnerenmmu
chopMupoBaHbl y 00yUarOMIErocs 0 Havaga U3y4eHHs! JUCITUTUTHHBI

3Hath: [1K-14 roToBHOCTBIO
- OCHOBBHI TUITAHUPOBAHUS YKCIIEPHUMEHTOB, CTATUCTUICCKUE METO/IBI MIPOBONTH U3MEPEHUS U
aHalM3a u3MepeHuit HAOIIOIEHNs1, COCTABIIATh
YMeTh: OTIMICAHUS TTPOBOIUMBIX
- IPUMEHSITh COBPEMEHHBIN MaTeMaTUYeCKUl HHCTPYMEHTAPHA TSI UCCIIeTIOBaHUM, aHATU3UPOBAThH
CTAaTHCTUYECKOTO aHAN3a MPOBOJIUMBIX UCCIICIOBAaHUN U Pe3yNIbTaThI UCCIICIOBAHUH U
COOTBETCTBYIOIIEe MporpammHoe obecrieuenne (Microsoft Excel, StatSoft, |ucnons3oBare ux npu
Statistica, SPSS) HANIMCAHWUH OTYETOB U
Baajers: HAYYHBIX MyOJIMKaui
- OKCIIEPUMEHTAITLHBIMH HaBBIKAMU JIJTST UCCIICIOBAHUS TEXHOJIOTHICCKUX
MIPOLIECCOB U TEXHUUECKUX YCTPONCTB, TEPMUHOIOTHEH OCHOB
TUTAHUPOBAHUS IKCIICPUMEHTA

IToctpexBusutsl aucuuiunsl: b.1.5.14 Opeanuueckasa xumus, b.1.b.16 Ananumuueckas Xumus,
b.1.5.24 [uwesas mukpodbuonozus




3 TpeOoBaHusl K pe3yJabTaTaM 00y4eHH sl M0 JUCIUIIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HANIpaBJieH Ha (POpMHUpPOBAHHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHHUS

[Inanupyemsle pe3yabTaThl 00yYeHHS MO AUCUMILIMHE, XapaKTEPU3YIOIIHe
9Tansl GOPMUPOBAHUS KOMIIETEHLIUHN

dopmupyembie KOMIETEHIINH

3HaTh:

- OCHOBBI INIAHUPOBAHUA HKCIIEPUMEHTOB, CTATUCTUYECKUE METO/IbI
aHaIM3a U3MEPEHUN

YMers!

- IPUMEHSATh COBPEMEHHBIM MaTeMAaTHYECKUI UHCTPYMEHTApUH IS
CTaTUCTUYECKOI'0 aHAJIN3a IIPOBOJAUMBIX UCCIIEIOBAaHUN U
COOTBETCTBYIOIIEE MporpammHoe obecriedenne (Microsoft Excel, StatSoft,

Statistica, SPSS)

Baajers:

- DKCIIEPUMEHTAJIbHBIMY HAaBBIKAMU JJIs1 UCCIIEJOBAHUS TEXHOJIOTMYECKUX
IIPOLIECCOB U TEXHUYECKUX YCTPOUCTB, TEPMUHOJIOTUEH OCHOB
IUTAHUPOBAHMS DKCIIEPUMEHTA

IIK-14 roTOBHOCTBIO
MIPOBOIMTH U3MEPEHUS 1
HAOJIIOIEHUS, COCTABIIATE
OIMCAaHUS
MPOBOAMMBIXMCCIICAOBAHUN,
aHAJTM3UPOBATh PE3YJIbTATHI
HCCIICIOBAHMI U MCIIOIb30BaTh
WX [PU HAITMCAHUU OTYETOB U
Hay4HbIX MyOIHKalUi

4 CTpyKTYypa U coliepKaHue TUCUUILINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO61ast TpyA0EMKOCTh AUCLHUILIMHBI COCTaBIsIeT 3 3a4eTHhIX equHuLl (108 akageMuyeckux 4acoB).

TpynoemMkocTs,
Bun pabotbt aKaJIeMHYECKHX 4acOB
1 cemecTp BCET0
Oo0masi Tpy10éMKOCTh 108 108
KonTakTHas pabdora: 34,25 34,25
Jlexmum (JI) 18 18
JlaGopatopusbie pabotsl (JIP) 16 16
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75
- BbINOJIHEHUE UHOUBUOYATIbHO20 MBopuecko20 3adanusi (UT3);
- 8bINOIHEHUe paciemno-epaguueckoeo 3aoanus (PI73);
- Hanucanue pegpepama (P);
- HanucaHue 3cce (3);
- CamMocmosimenbHoe u3yueHue pasoenos (nepeduciums);
- camono02omoeKa (npopabomra u nOMopeHuUe N1eKYUOHHO020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eonvix nocoout;
- 10020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM,
- H0020MOBKA K KOJLLOKBUYMAM,
- 10020MOBKa K PYOEI’CHOMY KOHMPOTIO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH aug. 3au4.
3a4er)
Paznienbl IucHMIUIMEEL, H3y4yaemble B 1 cemecTpe
KommuecTBo vacoB
Ne ayJInTOpHAast
pasnena HaumenoBanue pasnenon BCero aGora BHeay/l.
T 113 | 1P paborta
1 (OCHOBHbIE OHATHUS U 3aKOHBI XUMHUH 10 2 - 2 6
2 CtpoeHue aToMa U NepruoINYeCKUi 3aKOH 7 1 - - 6




KonnuecTBo yacoB
Ne HaumenoBanue pa3zaenon AyAITopHad BHEay/I.
paszena BCETO pabota
T 13 | P paborta
3 XHUMHYECKasi CBS3b, CTPOCHUE U CBOMCTBA MOJICKYIT 7 1 - - 6
4 OCHOBBI XUMHYECKOIN TEPMOANHAMUKHI 7 1 - - 6
5 XHUMHYECKass KHHETHKA U XMMHUYECKOE PABHOBECHE 9 1 - 2 6
6 PactBopsI 12 2 - 4 6
7 OKHCIUTENIbHO-BOCCTAHOBUTEJIHHBIE MTPOLIECCHI 10 2 - 2 6
8 OCHOBBI JICKTPOXUMHUYECKUX TTPOLIECCOB 12 2 - 2 8
9 XUMHS JIEMEHTOB 34 6 - 4 24
Utoro: 108 18 16 74
Bcero: 108 18 16 74

4.2 Cogepxanme pa3iejioB IUCHUNINHBI

Ne 1 OcHOBHBIE IOHATHS U 3aKOHBI XUMHHU

MecTo XMMUHM B CHCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HAIlPaBJICHUS PAa3BUTUSI XUMHYECKOU
Hayku. Xumuueckas popma nBukeHuss Matepund. OCHOBHbIE XMMHUECKUE MOHITHS: aTOM, MOJIEKYJa, Ipo-
CTO€ BEIIECTBO, XUMHUUYECKOE COCAMHEHUE. XUMUYECKUN dJeMeHT. ATOMHas Macca. MoilekyiisipHas macca.
Mounb, MOJIsipHas Macca, MOJISIpHAsl KOHLIEHTpALMs BEILIECTBA.

OcCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOIO YY€HHS. 3aKOHbBI: COXPAHEHHUs, KPaTHBIX OTHOILEHUH,
MIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH. 3aKOH ABOragpo. DKBUBAJICHT U 3aKOH SKBHUBaseHTOB. [lo-
HATUE O XMMHMUYECKOH cucteme U criocobax eé€ onucanus. da3a, KOMIOHEHT. | OMOreHHbIE U FE€TEpOreHHbIE
cucteMbl. OYHKIIUM COCTOSIHUSL M MapaMeTpbl COCTOSIHUS CUCTEMBI. ['a30Bble cucTembl. ['a30Bble 3aKOHBI.
Wneanbnsiii ra3. Ypasaenne MenneneeBa — Knaneiipona. [lapuuanbHoe gaBieHue ra3a B CMECH, OTHOCH-
TeJbHas IJIOTHOCTh ra3oB. JKujakue cucTeMsl.

Ne 2 CtpoeHue aToMa ¥ NePHOAUYECKU 3aKOH

DKCrepUMEHTAIbHBIE OCHOBBI COBPEMEHHON TEOPUHU CTPOEHUS aToMa. S1Apo u 31eKTpoHHAs 000I04-
Ka. JlyanusMm B IOBEICHUH MUKPOYACTHLL. BOJHOBAs IpUpOJa 3JEMEHTAPHBIX YaCTULl. Y paBHEHHE e bpoi-
75, IPUHIMI HeomnpeneneHHocTH ['eiizen6epra. AToMm Bojopona. KBaHToBOMexaHnveckass MOJENIb aToMa.
OnnoonexktponHblil atoM. BonmHoBoe ypaBuenue [llpenunrepa. KBanToBeie uncina. CMBICT KBAHTOBBIX YH-
ceql. ATOMHbIE OpOMTaIN. DHEPreTHUECKUe YPOBHHM 3JEKTPOHA B OJIHOIIEKTPOHHOM aToMe. MHOrosiex-
TpoHHbIN aroM. [Tpunuun [Taynu u eMKocTh 1eKTpoHHBIX 000104ek. [IpaBuno XyHaa 1 HopsaoK 3amoiiHe-
HUS aTOMHBIX opOuTtaneil. [IpuHuun Hanmensieil sneprun. [Ipasuno Kieukosckoro. CTpoeHue 31eKTpoH-
HBIX 000JI0Y€eK 3JIeMeHTOB. [lepnoanyHOCTh CTPOEHMSI ANEKTPOHHBIX 000siouek. [loTeHnansl MOHU3aUU U
CPOACTBO K JIEKTPOHY aTOMOB, paJMyChl aTOMOB U HOHOB B 3aBUCUMOCTH OT ITOJIOXKEHHMSI DJIEMEHTA B I1€pU-
OJINYECKON cucTemMe. DIEeKTPOOTPULIATEIbHOCTh aTOMOB XUMUYECKUX JIEMEHTOB.

Cymnocts [lepuoanueckoro 3akoHa. CoBpemeHHas nHrepnperanus [leprnoguueckoro 3akoHa. Tu-
MUYECKUE AIEeMEHThl. V3MeHeHne BaKHEHWIINX CBOMCTB 3JIEMEHTOB 10 IpylnaM M NepuojaMm Nepuoauye-
ckoii cucteMsl. OOmeHayuHoe U punocodcekoe 3HaueHue [lepuoanyeckoro 3akona JI. 1. Menneneesa.

Ne 3 Xumuueckast cBsi3b, CTPOEHHE H CBOHCTBA MOJIEKY.I

B3aumonetictBue atoMoB. [Ipuunnbl 00pazoBanus xumuueckoi csizu. [Ipupoaa xuMuyeckoi cBs3u.
Morekyina BoopoJa U MeToasl ee onucanus. Metoa BaneHTHBIX cBsizeil (BC). IlepexpbiBaHre aTOMHBIX
opbutaneii, 6- U M-CBA3M, MOPSAOK (KPAaTHOCThH) CBSI3U. XapaKTEPUCTHUKU XMUMHUYECKON CBSI3M — HHEPrus,
nnuHa, nonsipHoctb. Meron BC u rubpuansanus opburaneid. BanentHoe cocrosHue atoma. KoBaneHtHas
CBA3b B MHOTOaTOMHBIX MOJIEKyJax. JJOHOpHO-aKkIlenToOpHOE B3auMoeiicTBue. HarpaBieHHOCTh U HACHIIIA-
€MOCTbh XMMUYECKON KOBaJIEHTHON CBsI3M. OCHOBHBIE MOJIOKEHHS METOAA MOJEKYISIpHBIX opoutaneir (MO)
B npubmmkennn JIKAO.

MexMoneKyIJIIpHbIE B3aUMOJEUCTBH. BonopoaHas cBsA3b ee Impupoja U sHeprus. BiusHue Bono-
POIHBIX CBs3el Ha cBoicTBa BemecTB. Cunbl Ban-nep-Baansca. OpueHTanimionHOe, WHIYKITMOHHOE U JIHC-
IIEPCUOHHOE MEXMOJIEKYJIIPHOE B3aUMOACUCTBUA. POIb MEKMOJIEKYIIIPHBIX B3aUMOJIECUCTBUM IIPU IIPOSIB-
JIEHUHN (PU3UKO-XUMUYECKUX CBOMCTB BEILIECTB, SIBJICHUM caMOCOOPKH OMOJIOTUYECKUX MOJIEKYJI.



Tunber xumuyeckoi cBsizu, Metoapl BC u MO, rubpunusanus 3JeKTpOHHBIX 00JaKOB, HAIpPaBIICH-
HOCTb KOBAJICHTHOM CBS3H, (hOpMa MOJIEKYII.

Ne 4 OcHOBBI XUMHY€CKOI TEPMOIHHAMUKH

DHEPreTUYeCKre XapaKTEepPUCTUKU XUMHUYECKHX peakuui. [lepBoe Hawano tepmoamnamuku. [lpe-
BpAILCHHUs SHEPTUH U paboThl B XUMHUYECKUX mpoueccax. Tepmoxumus. [lonstre 06 sHTampnuu. JHI0- U
sK30TepMHUUecKre peakuuu. 3akoH ['ecca. CTaHAapTHOE COCTOSHUE U CTaHJAPTHAs SHTAIBINS 00pa30BaHUS
BemiecTBa. Pacuersl TemnoBbix 3¢ ¢exToB peakiuii. Bropoe Hadano tepmoannamuku. [loHsitue sHTpONuu.
OneHka 3HaKa W3MEHEHHUs HHTPONHMHM B XMMHYECKHUX peakuusx. JHeprus ['mb06ca. YMeHbllleHUE >HEPrUu
I'n66ca xak TEpMOJMHAMUYECKUNA KPUTEPUH BO3MOXXKHOCTH CaMOIPOHM3BOJIBHOIO MPOTEKaHUs Mpolecca B
3aKpbITHIX cucTeMax. CTanaapTHoe u3MeHenue sHepruu ['md6ca B peakiyu. 3aBUCUMOCTb U3MEHEHHUSI SHEP-
run ['u60ca oT Temreparypsl, JaBICHUS U KOHLEHTPAIIMH PEarupyIONIUX BelecTB. Poib sHTaIBIUAHOTO U
SHTPONUITHOTO (HaKTOPOB B ONpEeICHUU HapPaBICHHUs IPOIIecca.

Ne 5 Xumuveckasi KHHETHKA M XHMHYECKOE PABHOBECHE

CKOpOCTh XUMHUECKON peakiMy U (PaKTOphl €€ ONpeeNsonue. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT
KOHIIGHTpaluu peareHToB. Kunernueckoe ypaBaenue peakuuu. [lopsnok peakuuu, [Ipasuno Bant-T'odda.
KoHcTaHTa CKOPOCTH peakliMy U €€ 3aBUCUMOCTb OT TEMIIEPATypbl. DHEPrus aKTUBALMK. Y paBHEHUE Appe-
HUyca. DHepreTuyeckas auarpaMma peakuuu. [lonstue o Mmexannsme peakumu. MoeKyIsIpHOCTb PEAKIUH.
Karanu3s u xatanuzatopsl. UHTHOUTOPBI 1 MHTHOUPOBaHUE.

Xumnueckoe paBHoBecue. OOpatumble 1 HeoOOpaTUMble XUMUYECKUEe peakuu. COCTOsHUE paBHOBE-
CHS M IPUHIUI MUKPOCKOIIMYECKON 00paTuMOCTH peakiuu. Kunetnueckuil 1 TepMOAMHAMUYECKUH MOX0-
Ibl K OITMCaHMIO XMMUYECKOro paBHOBecHs. KOHCTaHTa XMMUUECKOro paBHOBECHSI U Pa3JIMUHbIE CIIOCOOBI ee
BbIpakeHUs1. CBSI3b KOHCTAHTHI XUMHUECKOTO PABHOBECHSI CO CTAaHIAPTHBIM U3MeHeHHneM 3Hepruu [ uboca.
CMenieHre XuMU4ECKOro paBHOBecUs ITpu u3MeHeHuH ycaoBuil. [Ipunnun Jle Ilarense.

Ne 6 PacTBopbl

Peakimonnas cucrema, xumuueckas peakuus. [lonstue pacrBopa. O6mmue cBoiicTBa peabHBIX pac-
TBOpOB. Buasl pactBopoB. CriocoObl BbIpaK€HUS KOHILIEHTpAIlMM PACTBOPEHHOIO BEILECTBA B PacTBOpE.
ConpBatanus u e€ mexanusM. TemnoBoil 3¢ ekt pactBopenus. PacTBopeHue razon, KpUCTALIMUECKUX Be-
LIECTB, KUAKOCTEH B Boje. HeHachlleHHbIe, HAChIIICHHBIE, IEPECHIIICHHBIE pacTBOPLL. [IponsBenenue pac-
TBOPUMOCTH. OJEKTPOJIMUTHl U HENIEKTPOJIUTHL. DJIEKTPOJUTHYECKAsT AMCCOLMALMSA KHUCIOT, OCHOBAaHUH,
CPEIHHX, KHCIBIX U OCHOBHBIX COJIEM C TOYKM 3PEHHSI TEOPUH DJIEKTPOIMTHUECKON aucconuanuu. Hampas-
JeHUs peakiuil MoHHOro obmeHa. Cnalble 3JEKTPOJUTHI, KOHCTaHTa JUCCOLMALMU. 3aKOH pa3z0aBiIeHUs
OctBasibsia. CuiibHbIE IEKTPOanThl. CTeneHb Aucconuanii. AKTUBHOCTh HOHOB M MOHHAs CHJIa. DIIEKTPO-
JUTHYECKAs AUccoLManys Boabl. Bonopoauslii nokaszarenb. KnciaoTHO-OCHOBHBIE HHIMKATOPBI 1 MEXAHU3M
ux nerctBus. I'maponus u Buael ruponusa. CTeneHb U KOHCTaHTa TUAPOIIN3A.

XapakTepucTUKa KOOPAWHAIMOHHBIX COEMHEHUH, UX MojydeHue, kiaccugukanus. Kommiekcooo-
pa3oBaTelib U JIMraHabl. BHEIIHAS U BHYTPEHHsST KOOpAMHAIMOHHbIE cdepbl. KoopauHaonHoe yncio, 3a-
BHUCUMOCTbh KOOPJIMHALIMOHHOTO YMCIIa OT 3apsia U paauyca KomIuiekcoobpasoBarens. PaBHoBecus B pac-
TBOpaxX KOOPAMHALIMOHHBIX coequHeHn. O0miue 1 cTyrneHyaTble KOHCTaHThl ycroitunBocTi. HoMenknaTypa
KOOP/AMHAIIMOHHBIX COEJUHEHUH. 3HaueHHe U MPUMEHEHHE peakluil KOMIUIEKCOOOpa3oBaHUs U KOOpAHUHA-
LIMOHHBIX COEIMHEHUH B HAyKe, TEXHUKE U OMOJIOTHH.

Ne 7 OkHCIMTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHI

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE PEAKIUU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.
Mertoab! nogdopa ko3 duureHToB. OKUCINUTENN U BOCCTAHOBUTENIN. DKBUBAJICHTHI OKUCIUTENEN U BOCCTa-
HOBUTENEH. BiMsiHue cpeapl M BHEIIHUX YCIOBHM HA XapakTep OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaK-
UAH.

Ne 8 OCHOBBI 3J1eKTPOXMMHUYECKHX NPOLECCOB

MexaHu3M BO3HUKHOBEHUS IEKTPOJIHOIO OTEHLIMAIA Ha TPAHULIE MeTalll - pacTBop. CTaHAapTHBIE
3JIEKTPOJIHBIE TOTEHIMANBI, UX U3MEPEHHUE C IIOMOLIBI0 BOJOPOIHOIO 3JeKTpoaa. Y paBHeHue HepHera. Pag
HanpspkeHni MetauioB. CTaHAApTHBIE OKHUCINUTENbHO-BOCCTAHOBUTENIBHBIE ITOTEHIMAIBI, HaIpaBICHHUE
nporekanus OBP.

["anpBaHNYECKUE AIIEMEHTHl KaK MCTOYHHMKHU IEKTPUUYECKOW PHEPTUU. DJIEKTPOJBHKYILIAS CUJa, €€
cBs3b ¢ sHeprueil ' mb60ca. KoHueHTpaoHHble 31€MEeHThl. AKKYMYJISTOPBI.

DNEeKTpOIN3 pacTBOPOB M pacIulaBoB BellecTB. Hanpsbkenue pasnoskeHus u nepeHanpsikenue. [lo-
PAIOK pa3psiIKM MOHOB Ha AJIEKTPOJAax. DIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KonudecTBeHHbIE 3aKOHO-
MEPHOCTH 3JIeKTposin3a (3akoHbl Dapazes). [[pumenenue a1aekTpoausa.

Ne 9 Xumus 371eMEHTOB



Beeoenue ¢ neopzanuueckyro xumuio

PacnipocTpaneHre XMMHUYECKHUX 3JIEMEHTOB B KOCMOCE M 3€MHOM Kope. PacmpocTpaHeHHbIe, peakue,
paccestHHbIE, 0JaropoJHbIe, PaJlOaKTUBHEIC, UCKYCCTBEHHBIC JIeMEHTHI. [IpocThie BeliecTBa, MepUOanY-
HOCTb B M3MEHEHHU UX CBOMCTB. B3ammonelcTBuE MPOCTBHIX BEIIECTB C KHUCIOTaMH, IIEJI0YaMHU U BOJOM.
bunapusie coenuHeHus (OKCH/IbI, XaJbKOT€HUIbI, THAPUIbI, HUTPHUIbI), 3aKOHOMEPHOE U3MEHEHUE KUCIOT-
HO-OCHOBHBIX CBOWCTB OJHOTHUIIHBIX OMHApHBIX coefuHeHuil. KucioTHO-ocHOBHBIE cBoMcTBa. Tpexaie-
MEHTHBIC COCTMHEHUS - THAPOKCHUIBI (KUCIOTHI, OCHOBAaHUs, aM()OJIUTHI, cOK). bronoruueckas pojib XuMu-
YECKUX AJIEMEHTOB.

Xumusn S — snemenmoe

OO0mmas xapakTepucTUKa S-3JIEMEHTOB: 3JEKTPOHHOE CTPOCHHE aTOMOB, 3aKOHOMEPHOE H3MEHEHHE
CBOMCTB B IIOATPYIIAx.

DJIEMEHTHI NepBoy rpynnbl. HaxoxneHue B npupoe, MoaydyeHue NPOCThIX BEIIECTB, UX OTHOLICHUE
K HEeMeTaJuiaM, Boje, kuciotaM. OKCUbl, MIEPOKCHUIBI, THAPOKCH DI, cond. [loyuenue ruapokcuia HaTpust
Y KQJIbLIMHUPOBAHHOM coJibl. [I[puMeHeHne eT0UYHbIX METAIIOB U UX BAXKHEUIIIUX COCIMHEHUM.

DJIEMEHTHI BTOpOit rpynnel. Haxoxaenue B mpupoie, mojydeHue IpOCThIX BEIIECTB, UX B3aUMO/ICH-
CTBHE C HEMETaJUlaMH, BOJIOM, KHCIOTaMu U 1ienoyamu. Heramenas u ramenas u3BecTb. JKeCTKOCTh IIpHU-
POIIHBIX BOJI, METO/BI YCTPaHEHUS KeCTKOCTH. [IprMeHeHne Oepuuius, MarHus U IIeJT0YHO3EMENIbHBIX Me-
TAJJIOB U UX BOXXHEUIIIUX COCAUHECHUI

Xumus p-3nemenmos

Boznopon. OcobeHHOCTH BOAOPOa U €r0 MECTO B MEPHOANYECKO cucTeme. PacripocTpaHeHHOCTh Ha
3emsie 1 B KOCMUYECKOM TipoctpaHcTBe. M3oTombl Bomopoaa. CTpoeHue, CBOMCTBA M MOTYUYEHUE MPOCTOTO
BenlectBa. CoelvHEHUs BOJOpPOJAA - TUAPUIIBI, UX Kiaccudukamnus u cBoicTBa. [IpuMmeHnenue Bogopoaa u
TUAPUJIOB.

[anorensl. O6Imas xapakTepucTuka neMeHToB. DTop, ero ocodoe MecTo cpeau ramoreHoB. CBOM-
cTBa TOpa, MPUINHBI €r0 BRICOKOW peakimoHHON criocoorocTu. Coenuuenus ¢ropa - GTopoBogopo, mia-
BHUKOBasi KUCJI0Ta, (GTopuasl - ux coiictBa. [lonmydyenue u npumeHneHue Gropa v ero coeruHeHuil. Xiop,
OpoM, HOJI - DIIEKTPOHHOE CTPOSHHE aTOMOB M CBOICTBa 3neMeHToB. Haxoxxnenue B nmpupoae. CtpoeHue u
CBOMCTBA MPOCTHIX BEIIECTB, N3MEHEHHUE OKHCIUTENBbHON U BOCCTAHOBUTEIBHOM CIIOCOOHOCTH, TUCTIPOTIOP-
LIMOHUPOBAHHUE B BOJIC U IIejouax. B3anumoseiicTBre rajloreHoB ¢ BOAOPOIOM, CBOMCTBA ra3000pa3HbIX Ta-
JIOTEHOBOZOPOAOB. ['all0reHOBOIOPOAHBIE KUCIOTHI, UX CHJIa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOM-
cTBa. ['ajoreHupl: 3aKOHOMEPHOCTH M3MEHEHHUSI MX CBOMCTB IO TMEpPUOJaM, TPyMIaM M CeMEeWcTBaMm dJjie-
MeHTOB. CoeTMHEHUS B MOJIOKUTEIBHBIX CTETCHSAX OKHUCIIEHUS (OKCHbI, KUCIOTHI U COJIM), U TEPMOIUHA-
MUYECKasi yCTOWYUBOCTh, OCHOBHO-KUCJIOTHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [loydueHune
Y IpUMEHEHHUE XJopa, OpoMa, oa U UX BaKHEUITNX COeTNHEHUH.

p-Onementsl VI rpynmbl. Kuciopo/1 u XaJibKOTEHBI.

OO01mas xapaKTepuCTHKa SIEMEHTOB. DJIEKTPOHHOE CTPOCHUE aTOMOB, SJIEMEHTHI TUITUYECKHUE U TOJI-
HBIE DJIEKTPOHHBIE AaHAJIOTH. 3aKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopon. Crpoenue aroma u monekyisl O2. PacnpocTpaHeHHOCTh, IPUPOIHBIE COETUHEHUS, T10-
Jy4eHHUE, OKUCIIUTENIbHAs aKTUBHOCTh, MPUMEHEHHE KUcIopoa. O30H: 00pa30BaHHE U CTPOCHUE MOJICKYJIbI
¢ nmo3unuii Merona BC, monyueHue, OKMCIUTEIbHAs aKTUBHOCTh, IpuMeHeHue. [IpoGnemsr “O30HOBOTO
cios” B KM3HEAEITEIbHOCTH YesioBeka. Ilepokcua Boopoaa: cTpoeHrHEe MOJIEKYIIbl, CBOWCTBA, MOJIyYEHHE,
npuMeHenue. [lepokcuapl, Hagnepokcuabl, 030HUAbL. [Ipumenenue.

Cepa, cenen, temryp, nojgonuid. [lpuponusie coeaunenus. CoctaB U CTPOEHUE MPOCTHIX BEIIECTB.
Annotrponusi cepbl. OKUCTUTEIBHO-BOCCTAHOBUTENbHBIE CBOKMCTBA MPOCTHIX BELIECTB, B3aUMOJEHCTBUE C
BOJIOM, KMCJIOTAaMH U 11esodyaMu. B3anmozeiicTBuie cepsl, celieHa U Teulypa ¢ BOJAOPOIOM, COIOCTaBIECHUE
CTPOCHHS U CBOMCTB XaJIbKOreHH10B. Cynb(QHabl METAIIOB: KIACCU(UKALUS 0 OTHOIICHUIO K KACIOTaM U
BOJI€, THJIPOJIH3.

CoennHEeHUS cepbl, CeJIeHa M TeJUTypa B MOJIOKUTEIBHBIX CTemeHsx okucienus. Oxcun cepsl (IV):
MOJIy4eHHUE, CTPOCHHUE MOJIEKYJIbI, paCTBOPUMOCTH B Bojie. CepHHCTas KUcaoTa U ee coinu. OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE CBOMCTBa. ComocraBneHue cBOMCTB coeauHenuit cepwl (IV), cenena (IV), momonus
(IV). Oxcun cepwl (IV), ero ctpoenue B ra3000pa3HoOM, KHUIKOM H TBEPIAOM COCTOSHHSIX, TIOJYUYCHHE, B3aU-
MozeicTBue ¢ Bogou. CepHasi KMCIIOTa: MOJy4eHHE, BOJOOTHUMAIOIIUE U OKUCIUTENbHBIE cBoiicTBa. Conn
cepHoOil kucnoTel. ComocTaBieHHe CBOMCTB coelnHeHul cepbl (+6), cenena (+6), temnypa (+6). CocraB u
HamOoJee XapaKTepHbIE CBOMCTBA IMOJIMCEPHBIX KUCTOT (“oyieym’), THOCEPHON KHCIOTHI U THOCYJIh(HATOB,
HaJIcepHOM, PTOp- U XJI0pcynbhoHOBON KUCIOT. [IprMeneHue cepol, celeHa, Telypa U UX BaKHEHIINX CO-
EIMHECHUM.




P-OAEMEHTBI ISTOW FPYIIIHL.

DIIEKTPOHHOE CTPOEHHE aTOMOB M 00II1asi XapaKTepUCTHKA CBOMCTB.

A3zot. HaxoxaeHue B npupo/jie, MoJy4yeHrUe U CBOMCTBA MPOCTOro BelecTBa. TepMOoauHaMUKa U KU-
HETHKa B3aUMOJEHCTBHUS a30Ta ¢ BOAOpPoaoM. CTpoeHHE MOJIEKYIbl aMMHaKa, €ro CBOMCTBA B JKHUJIKOM, Ia-
3000pa3HOM M PaCTBOPEHHOM COCTOSIHUAX. [ MIPOKCHA aMMOHHUS M COJIM aMMOHHUSA. AMHHOKUCIOTHL. HuT-
PUABL, aMUAJIBI U1 UMUABL. | UIpa3uH U THAPOKCUIIAMUH: COCTaB U CTPOCHHUE MOJIEKYJI, CBOMCTBA.

Oxcupl a30Ta: COCTaB U CTPOCHUE MOJIEKYJI, IIOJyYEHUE U CBOMCTBA. A30THCTAasi KUCIOTA U €€ COJIU
HUTPUTHI, UX MOJYYEHHUE U CBOKCTBA, OKUCINUTEIbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.

A30THas KUCJIOTA: MOJIY4YEHHUE, OKHCIUTEIbHbBIE CBOICTBA, B3aMMOJECHCTBUE C METAaUIaMU U HEMe-
tayutamu. “Tlapckas Boaka”. Hutpatsl, ux kiaaccupuUKaIys Mo MpoayKTaM TepPMOJTH3a.

A30THCTOBOJIOpOAHAS KUCTOTA U ee coiH (a3uabl). [I[puMeHenne a3ora U ero BaXXHEHIINX COeIUHE-
HUN. A30THBIE yIOOpEHUS.

®ocdop. Haxoxnenune B npupoze. Iloaydenue, annorponHbsie MOAU(PUKALIUN B CBOMCTBA MPOCTOTO
BemectBa. PochuH, ero mosrydeHue u cBoicTa, nudochun, pochuasr meramor. Oxkcunbl pocdopa: momy-
YeHHe, COCTaB MOJIEKYJ, oTHomeHue K Boae. DocdopuoBarucras, dpochopucras u pochopHbie KUCIOTHI
(cocTaB U CTpOEHUE MOJIEKYJ, MOJyuYeHUe, TUCCOLUALUS, OKUCITUTENIbHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux comu. Coemunenne ¢ochopa ¢ ramorenamu. [Ipumenenue pochopa u ero BakHEHIINX COCTUHECHUH.
dochopHbie y1oOpeHus.

Mpibsk, cypbma, BucMyT. Haxoxzaenue B npupone. Ilosydenue, cBoiicTBa MpOCThIX BemecTs. Bo-
JOPOJIHBIE COEAMHEHHUS, UX CPAaBHEHUE C BOJIOPOJAHBIMU COeTUHEHUSAMH a30Ta U (hocopa. OKCUIbl, THIPOK-
cU/bl (KMCIOTHI U OCHOBAHHUSA) U COJIM MBILIBSKA, CYpbMbl M BUCMYTA B €.0. +3,+5. 3aKOHOMEPHOCTH HU3Me-
HEHHUSI UX OCHOBHO-KHUCJIOTHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB.

Coenunenus ¢ cepoil u rajgoreHamu. lIpuMeHeHue MbllIbsiKa, CypbMbl, BUCMYTa MU UX Ba)KHEHUIINX
COETUHEHUH.

P-DJEMEHTBI YeTBEPTOM TPYIIIIbI.

DNEKTPOHHOE CTPOEHHE aTOMOB, O0Iasi XapaKTepUCTUKA JIEMEHTOB, 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB.

Yrnepoa. Haxoxnenue B mpupo/ie, aljIoTpoIus MPOCTOro BelecTa (anmas, rpadut, kapoun, ¢yn-
JIepeH), UX cTpoeHue u cpoiictsa. Kapounapel meramios. Okeup yrnepona (II), nonmyuenue, ctpoeHne Moseky-
ne1, cBoicTBa. KapOonmibsl metamioB. Okcun yriuepona (IV), momyuenue, cTpoeHre MOJNEKYIIbl, CBONCTBA.
VYronbpHas KMCIOTa U €€ cond. LlnanucToBo1opoaHast, IIMaHOBast, POJAHUCTOBOIOPOIHAS KUCIOThHI U UX CO-
nu. CoequHeHus yriaepoja ¢ cepoil u rajoreHamu. [Ilpumenenue yriepoaa u ero BaXXHEHIINX COSAMHEHUI.

Kpemunii. Haxoxxnenvue B mpupoje, MOJy4eHHE W CBOMCTBA MPOCTOro BemiecTBa. OKCUA KPEMHHUS
(IV), ero annorporHeie MOAU(PHUKAIINN, B3aUMOICHCTBHE C KUCIOTaMU | Ieiodamu. KpeMHUeBbIe KUCIOTHI,
cuiukarenb. [Ipocteie cunmukatel, ctekia. CloKHbIE NMPUPOAHBIE CHIIMKATHI, aTlOMOCHIMKATHI. L{eonnTsl.
CoenuHeHUs KpeMHHUsSI ¢ BOAOPOJIOM (CHIIaHBI), ¢ MEeTaJUIaMU (CUIUIUBI), C yIiiepoaoM (KapObopyHn), ¢ Tra-
smoreHaMu. [I[pumMeHeHre KPEMHUS U €r0 BaXKHEUIIINX COSTMHEHUM.

I'epmanuii, onoBo, cBuHel. HaxoxaeHne B MpUPOJE, NOJYyUYEHUE MPOCTHIX BEIECTB. AJIJIOTPOIIHBIE
Moaupukauu ooBa. BzaumoielicTBUuE MPOCTHIX BEIIECTB C KUCIOTaMU U 1iesnodaMu. OKCUAbI, THAPOKCH-
Jbl, UX COJIM: TOJYy4Y€HUE, OCHOBHO-KHUCIOTHBIE CBOMCTBA, TMAPOJIN3, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
cBoiicTBa. CoeJMHEHMs C BOJIOPO/IOM, rajoreHamu. [IpuMeHeHne repmManusi, 0J10Ba, CBUHIA U UX Ba)KHEH-
IIUX COeTUHECHUH.

P-DJEMEHTBI TPEThEN TPYIIIBI.

DJEeKTPOHHOE CTPOCHHE aTOMOB, OOIIas XapaKTEepUCTHKA 3JIEMEHTOB, 3aKOHOMEPHOE W3MEHEHHE
CBOMCTB.

bop. Ilonyuenue, cTpoeHne U CBOMCTBA MPOCTOrO BellecTBAa. B3anmozeicTBie ¢ KUCIOTaMH, ILEI0-
YaMUu U aKTUBHBIMH MeTauiamu. CoequHeHus ¢ BOAOpoaoM (O0OpaHbl): UX MOJydYeHHUe U CBOMCTBA. bopubl.
Oxcun 60pa, 6opHbIe KUCIOTHI, OopaThl. CoenuHeHus 6opa ¢ rajoreHamu, cepoi, a3oroM. bopoopranuye-
ckue coequHenus. [Ipumenenne 6opa 1 ero BaKHEHIINX COETUHEHU.

AmoMuHui. PacnipocTpaHeHHOCTh B NPUPOJE, NOJNyYEHHUE, CBOMCTBAa. B3aumopeilicTBue ¢ BOAOH,
KHcIoTaMyd U menodamu. OKCUA U TUIAPOKCU] ATIOMHUHMS, allOMUHATBI, coyd amoMuHus. [Ipumenenue
ITIOMUHHUS U €T0 BaXKHEHIINX COCAMHEHUI.

lNaynnumit, napui, tammii. Haxoxkaenue B npupoje, NOJy4eHHEe U CBOKMCTBA IPOCThIX BemecTB. Co-
€IMHEHHUs B C.0. +3: OKcHubl, ruApoKcuabl, coau. CoeMHEeHNs OAHOBAJIEHTHOrO Taiuus. [Ipumenenue ram-
JIVsl, THAWS U UX BOKHEHIINX COCTMHEHUN.

Xumus d - memannog




O6mmas xapakrepucTtuka d-snemeHToB. [lonoxeHnne B mepruoIUIECKON CHCTEME, DJIEKTPOHHOE CTpOe-
HHE aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB: paJilyC aTOMOB, SHEPTrUil HOHU3ALMH, CTEIIEHEW OKHC-
JIEHUs1, UX COIMOCTAaBJICHUE CO CBOMCTBAMH p-3yieMeHTOB. [IpupoiHble COeIMHEHUS], KIIACCUUECKUE U COBpE-
MEHHBIE cIoco0bl ux 00paboTku. CriocoOsl ux padhuHupoBaHUs. DUINKO-XMMUYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB: OTHOUIEHUE K HEMETaJJIaM, BOJIE, KUCJIIOTaM U IIIeJI0UaM, MOJ0KEHHUE B Py HANPSLKEHUM, TeMIle-
paTypsl miaBiaeHus, TBEpAOCTh. Knaccudukanus meramioB. O61mre 3aKOHOMEPHOCTH U3MEHEHHSI OCHOBHO-
KHCIIOTHBIX U OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHBIX CBOMCTB COSTMHEHUH d-2JIEMEHTOB.

[Moarpynna ckanaus. Ocoboe MOJIOKEHUE CKaHAMSI U ero aHajoroB cpeau d-snemeHToB. Penkose-
MeJbHbIE eMeHThl. HaxoxaeHnue B npupoe, nojaydyeHue, CBOMCTBa MPOCThIX BelecTB. CBONCTBA OKCUIOB
u ruapokcuioB. CoctaB u cBolcTBa coneil. [I[puMeHenne MeTaos.

[loarpymnmna TuTaHa. DIEKTPOHHOE CTPOECHUE aTOMOB, U UX BO3MOXHBIE CTENIEHU OKuciaeHus. Haxox-
JIeHHe B MPUPOJAE U MOJNydyeHUE TUTaHa, IUpKoHUs, rapuus. [lonmepeyHoe ceueHue TEIIOBBIX HEHTPOHOB.
[TpoGnema pazencHus MUPKOHUS U TaQHUS, CrTOcOObI e€ pemeHus. CBOMCTBA MPOCTHIX BEIIECTB, MOJIOKE-
HUE B Psily HaMpsDKEHUS, TUPOGOPHOCTh, B3aUMOJICHCTBUE C KUCIOTaMU U 1eiaoyamu. CoOeIMHEeHUs: OKCHU-
IIbI, TUIPOKCH/IBI, COJIH, TAJIOTCHHIbI, KApOU/IbI, KOMILJIEKCHBIC COCIMHEHUS, X CBOICTBA.

[loarpynna BaHajius. DJIEKTPOHHOE CTPOCHUE aTOMOB, U UX BO3MOXHBIE CTEIIEHU OKUCIICHUS U KO-
OpJMHalMOHHBIE unciia. Haxoxxienue B mpupo/ie 1 MnoiayyeHue BaHaaus, H1oous u TanTtaia. CBoHCTBa Mpo-
CTBIX BEILECTB, MMOJIOKEHHE B PsIy HAIMPSKEHHsI, OTHOIICHHE K KUCIOpO.y, ienouaM u kuciotam. Coenu-
HEHUsI: (OKCUJbI, TUIPOKCHUBI, COJU, KapOUIbl, KOMIUJIEKCHbIE COEAUHEHUs), 3aKOHOMEPHOCTH MU3MEHEHHUS
UX CBOWCTB IO MOATPYIIE U C YBETUUCHUEM CTEIIEHN OKHCcIeHus atoMa d-anemenTa. [Ipumenenue Banaaus,
HHOOUS, TaHTAaA.

[Toarpynna xpoMa. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U MX BO3MOXKHBIE CTEIIEHU OKHCIECHUS U KOOp-
JTUHAIMOHHBIC YKCIIa B COeNUHEeHMIX. Haxoxaenue B mpupojie U mojayuyeHue Xpoma, MojauoaeHa, Boibdpa-
Ma. CoenuHeHus: (OKCHIbI, THAPOKCUBI, COJIH), 3aKOHOMEPHOCTH U3MEHEHHUS UX CBOMCTB MO MOATPYIIIE U C
YBEITMYCHUEM CTENEHU OKMCIICHUS aToMa. XpOMAaThl U IUXPOMATHI, UX B3aUMHBIC MEPEXOJIbl, OKUCIUTEIb-
Hble cBoiicTBa. KoMmruiekcHbie coenunenus. [Ipumenenne xpoma, MonubeHa, BojabhpamMa U UX BaKHEUITHUX
COCIMHECHU.

[Toarpynna mapraiia. J1eKTPOHHOE CTPOCHHUE aTOMOB, U MX BO3MOYKHBIE CTEIICHU OKUCIICHHUS U KO-
OpJIMHALIMOHHBIC YKCIa B cCOequHEHUIX. Haxoxaenue B mpupo/ie U MmoayuyeHrne Mapraiia, TeXHEIHsl, peHUs.
CaoiicTBa mpocThiX BemecTB. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA coenuHeHud. Kucnorel map-
raHia u peHus, u ux coiau. OKHUCIUTETbHbIE CBOMCTBA repMaHranaTtoB. KapOoHWIbI, XuMrU4yecKasi CBsI3b B
kapOoHuiax ¢ nosunuu metona BC. [Ipumenenre mapraiiia 1 peHus 1 UX BaXKHEUIITNX COeTMHEHUI.

CemeicTBO kene3a. DINEKTPOHHOE CTPOSHHUE aTOMOB, U UX BO3MOJKHBIE CTETICHH OKUCIIEHUS U KOOP-
JTUHAIIMOHHBIC YHCIIa B coeMHeHuAx. Haxoxaenue B npupoje. JJoMeHHbIH U BHEJOMEHHBIN COCOOBI MO-
mydeHust xkenesa. [lupo- u rugpoMeTauTyprudeckuii crmocoosl mojyueHus: kodanbTa v Hukens. CBoicTBa
MPOCTHIX BEILECTB: MOJIOKEHUE B PSAAY HANPSHKEHHM, B3aMMOJIEUCTBUE ¢ HEMETalllaMu, Kucioramu. Koppo-
3us Kene3a u 0oprOa ¢ Hel. OKCHIBI U THAPOKCHIIBI, 3aKOHOMEPHOCTH U3MEHEHHS UX CBOMCTB B CEMEMCTRBE.
Comnm, X OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U TUIpoin3. KoMiekcHble coequnenns. Oepputsl
u ¢eppatsl. KapObonunsl. [IpumeHeHre METaIOB ¥ UX BaXKHEUILIUX COEIUHEHUH.

[1naTMHOBBIE METAJIbl. JJIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHU OKUCIEHUS U KOOPAUHAIMOHHbBIE
ymucia B coenuuennsx. Haxoxaenne B mpupoe u nojydenue. CBoicTBa MpocThiX BemiecTB. CocTaB v CBOM-
CTBa HEKOTOPBIX Hambosee U3y4yeHHBIX coequHeHHH. [I[puMeHeHnil TIaTHHOBBIX METAIJIOB M MX COEIHHE-
HUMH.

[Moarpynna Meau. DIEKTPOHHOE CTPOEHUE aTOMOB, CTEMIEHH OKHCIIEHHUSI U KOOPIUHAIIMOHHBIE Yncia
B COCANHCHUAX. HaXO)KI[GHI/Ie B IIpUPOJEC U MOJYUCHHUC. CsoiicTBa IMPOCTBIX BEUICCTB. OKCI/IJII)I, THAPOKCHUABI
U COJIM MEH, X YCTOWYUBOCTh M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OKCHI, TUAPOKCHUI M COJH
cepeOpa. CBETOUYBCTBUTEIBHOCTD TaJIOTCHUIOB, MX PACTBOPHUMOCTH B BOJIE I KOMIUIEKCOOOPA3yIOMUX pe-
aktuBax. CoeIMHEHUH 30710Ta: OKCHIBI, TUPOKCUBI M KOMIUIEKCHBIE coenuHenus. [I[pumeHenne menu, ce-
pebpa, 30710Ta ¥ UX BOKHEHIITUX COSTUHEHUH.

[Moarpynna nunka. Ocoboe MoJIOKeHHEe IIUHKA U €ro aHaloroB cpeau d-anemeHToB. Haxoxknenue B
npupoje u nosrydeHue. CBoiicTBa MpOCThIX BemecTB. CoeAMHEHUS [IMHKA U KaIMUsI: OKCHJIbI, TUIPOKCH/IBI,
comu. CoeTuHEHNH PTYTH, UX CBOICTBA. [[pMeHEeHe METAIITIOB U UX COSMHECHUHU.




4.3 JlaGopaTopHble padoThI

No JIP Ne HaunmenoBanue nabopatopHbIx paboT Kon-s0
paszzerna 4acoB
1 1 Onpe):[ueneHHe M(lﬂﬁpﬂoﬁ MacChl YKBUBAJIEHTA MarHUs B PEAKITUH C 5
CEPHOI KUCIIOTOU
2 5 Xumunueckasi KHHETHKa. PaBHOBeCHEe XUMHUECKUX PEaKIUii 2
3 6 [IpuroToBieHUE pacTBOPA CEPHOM KUCIIOTHI U YCTAaHOBIICHUE €€ 5
KOHIICHTPAIUN
4 6 Bomopoansiii mokazarens. [ 'uaponus comeil. 2
3) 7 OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUI 2
6 8 ["anpBaHMYECKHI AIEMEHT. DIEKTPOIIN3 2
7 9 CBOWCTBa S — 2JIEMEHTOB 2
8 9 CBolicTBa p — DJIEMEHTOB 2
Htoro: 16
S Y4eOHo-MeTOogMYeCKOe 00ecniedeHue AU CHMIIIMHBI
5.1 OcHoBHasi IuTEpPaTypa
1. I'manka, H. JI. O6mas xumust [ Texer] : yue6. mocooue mist By3oB / H. JI. ['munka; mox pen. A.

N. EpmakoBa.- 30-e¢ u3x., uctp. - M. : HUnarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : ui. -
[pw.: c. 699-703. - bubmuorp.: ¢. 704-705. - IIpeam. ykas.: ¢. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbl 00m1e# xumun: yuedHoe nocooue/B.U.Endumos, 2-e uza. - M.: HULl UTHOPA-M,
2015. - 256 c. - (Beiciiee obpazoBanue: bakanaspuar) (Ileperuér) ISBN 978-5-16-010066-1, 500 ax3.

Pexxum noctyma: http://znanium.com/catalog.php?bookinfo=469079

3. Heopranmueckas xumus. Kparkwmii kypc / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUII NH-
OPA-M, 2014. - 256 c.. ISBN  978-5-905554-60-5, 300 »5k3. Pexum  pgocryma:
http://znanium.com/catalog.php?bookinfo=458932

5.2 JlonotHuTE/ILHAS IUTEPATYPa

1. Axmeros, H.C. O0mas u Heopranudeckast XuMusi: Y4ed. st By30B. — M.: Beicir. mik., 1998.-743
C.

2. Koporun, H.B. O6mast xumust [Tekcrt]: y4ue6. mis By3oB / H. B. KopoBuHn.- 6-¢ u3a., uchp. - M. :
Beicu. mik., 2005, 2006. - 557 c. : ni. - bubnuorp.: c. 546. - Ilpeam. ykas.: c. 547. - ISBN 5-06-004403-3.

3. Xumus: Yuebnuk / A.A. I'ypos, ®@.3. banaes, JL.II. OBuapenko, B.H. [llanosan. — M.: U3xa-Bo
MI'TY um. H.O. baymana, 2007. — 784 c.

4. T'yzeit JI.C. O6mas xumus. — M.: U3zn-Bo MI'Y, 1999, - 333c.

5.3 llepuoauueckue U3IaHUA
1. KypHan HeopraHnueckoi xumuu : xypHai. — M.: APCMU.
2. Xumus u xu3Hb — X X1 Bek: xkypHai. — M.: ArernctBo "Pocriedarts".

5.4 UnTepHeT-pecypcesbl

1. MuTepHeT-caiit ¢ oOyuaroieii ONn-line mporpaMMoii M0 COCTaBICHUIO CTPYKTYPHBIX (hOpMYJ pas-
JINYHBIX COC,[[HHGHHf/'II
http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042
2 . baza JAHHBIX TCPMOANHAMHNYCCKUX BCJIIMYHNH ((I/IBTaHTepMO ».
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.



http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html

3. baza JaHHBIX OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX IIOTCHIIMAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html
4. CocTaBiicHHE U YpaBHUBaHUE XUMHUYECKUX peakuuii: http://www.webgc.org...s-070603-1.html

5.5 IIporpammHoe obecmedyeHue, nMpodeccHOHATbHbIC 0a3bl JaHHBIX M HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI COBPeMEeHHbIX HH(GOPMALIMOHHBIX TEXHOJIOIHii

1. JIunensnonHas onepatuBHas cucrema Windows XP
2. IIporpammusblii komIuieke Microsoft Office 2010
3. ABTOMaTH3MpPOBAaHHAS HHTEPAKTUBHAS CHCTEMA CETEBOTO TECTUPOBAHHMS

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIINHBI

JlabopaTopHBIil MPAaKTHKYM OCYIIECTBIISICTCS B CIICIUATM3UPOBAHHONW JTaboparopun o0OIIeH 1 He-
opranuyeckoil xumuu 3422, koTopas UuMeeT HeobxoaumMoe JabopatopHoe 000pyAOBaHUE, XUMUYECKHE pe-

AKTHBBI, ITOCYY.
MarepuanbHO-TEXHHUUYECKYIO CTOPOHY J1a00PaTOPHBIX 3aHATUN 00ecreurBal0T KBaIU(UIIMPOBAHHBIE

HWHXXCHCPLI C BBICIIIUM O6paBOBaHI/ICM.

K paboueii npocpamme npunazaromcsn:
e @DOHI OIEHOYHBIX CPEACTB JJIsI MPOBEACHUS MPOMEKYTOUYHOM aTTeCTallid OOYyYaloIIUXCs I10

JIMCITATIIINHE,
e Meroanueckue ykazaHus AJsl 00y4aroUXcs 10 OCBOCHUIO UCIUILIHNHBL.


http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
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