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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-
OpPraHMYECKON XMMUU, XUMUU 3JIEMEHTOB U UX COeIMHEHUH; (POpMUPOBAHUE y CTYJIEHTOB MEPBOTO Kypca
HABbIKOB CAMOCTOSATEIBHOTO BBIIOJHEHUS NPOCTEUIINX XUMHUYECKHX OSKCIEPUMEHTOB M 0000ILeHus
Ha0JI0/1aeMBIX PE3yIbTATOB.

3amaun:

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

- UMETh IIPEJICTaBICHUE O POJIM OOIIEH U HEOPTAaHUYECKON XMMHUU B Pa3BUTUHU TPAJULIMOHHBIX 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 Pa3Aeibl 001Ie 1 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 TEOPETUYECKHUX 3HAHUM OLIEHUBATh BO3MOKHOCTH IPOTEKAHUSI T€X WM UHBIX PEaKIUi;

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

- 000CHOBaHHO BHIOMPATH COOTBETCTBYIOLIMI METOJ UCCIETOBAHMS IS PEIICHUS IPAKTUIECKUX 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 )»
[TpepexkBU3UTHI JUCHUILTUHBL: Omcymcmayom

[ToctpexBusutel nucuumiunel: b.1.5.14 Opeanuueckas xumus, b.1.b.15 Xumuueckue ocHogvl
ouonocuyeckux npoyeccos, b.1.b.16 Ananumuueckas xumus, b.1.5.23 Tenno- u xnadomexnuka, b.1.5.24
Tuwesas mukpoobuonocus, b.1.5.25 Iuwesas xumus, Bb.1.5.26 Texuonoeus npooykyuu oOwecmeenHo2o
numanus, b.1.B.O/].1 Bbezonacnocmv npooosoibcmeenno2o cbipvs U npooykmoe numanus, b.1.B.O/.2
Buonoeuuecku axmusnvie u nuwesvie O0obasku, b.1.B.O/].5 Texnoxumuueckuii KOHmMpoib NpoOOYKMO8
cneyuanvrno2o HasHavenus, b.1.B.OJ].7 Opeanuzayus mexHOXUMUYECKO20 KOHMPOAsl 6 pecmopaHax,
b.1.BJ]B.1.1 Ilapamempuueckuti cunme3 mMeXHOLO2UU U OP2AHU3AYUU CHEYUATIbHBIX BU008 NUMAHUS,
b.1.B.J[B.1.2 Ilapamempuueckuii cunme3s mexHoa02uu 0peaHu3ayuu pecmopaHiozo oeia

3 TpeGoBanus k pe3yabTaTam 00yUYeHUs MO TUCHMUILINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Tnanupyemblie pe3yabTaThl O0yUEHUS IO ;:mcunrmHHe,uxapaKTepmy}omHe DOPMHDPYEMBIC KOMITCTEHIIH
sTansl HOPMUPOBAHMS KOMITETEHIIUHN
3HaTh: ITK-24 cnocoOHOCTBIO
- METOAbI HpOBe)IeHI/ISI HCCIICAOBAHUS 110 Sa)IaHHOﬁ MCETOAUKEC U aHAJIN3a HpOBO)II/ITI) HUCCIICOI0OBAHUA 110
pe3yJIbTaTOB YKCIEPUMEHTOB 3aJJaHHOI METOIUKE U
YMersb: AQHAJIM3UPOBATH PE3YJIbTATHI
- MPOBOJAUTH MCCIIEIOBAHUS 110 33JJTAaHHON METOJIUKE U aHAJIM3UPOBATH AKCIIEPUMEHTOB
pe3yJIbTaThl SKCIIEPUMEHTOB
Baanersb:
- croco6amMu MPOBEICHUS UCCIEIOBAHUS 110 3aJaHHON METOJIUKE U




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIlne
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMUpyeMbIE KOMIIETEHLIMU

aHaJM3a pe3yJbTaTOB KCIIEPHMEHTOB

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTaBseT 3 3aueTHbIX eaunuil (108 akaeMrueckux 4acos).

TpynoemMKocCTs,
Bun paGotsr aKaJIeMHYECKHX 4acOB
1 cemecTp BCETO
O01ast TPY10€MKOCTH 108 108
KonrakTHasi pabora: 34,25 34,25
Jlextum (JI) 18 18
Jlabopartopusie pabots (JIP) 16 16
ITpomesxyTounas arrectanus (3a4eT, YK3aMeH ) 0,25 0,25
CamocTrosiTesibHasi padora: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBopuecKko20 3a0anus (UT3);
- 8bINOIHEHUe pacuemHo-epaghuyeckozo 3adanus (P173);
- HanucaHnue peghepama (P);
- HanucaHue 3cce (3);
- CamMoCmosmenbHoe u3yueHue pasoenos (nepeduciums);
- camono02omoeka (npopabomxa u nogmopenue 1eKYUOHHO20 Mamepuanid u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM,
- N0020MOBKA K KOJLLOKBUYMAM,
- 10020MOBKa K PYOE’CHOMY KOHMPOTIO U M.N.)
Bua uToroBoro KoOHTpoJIf (3auer, Ik3aMeH, 11 depeHIUPOBAHHBIH aud. 3au4.
3a4er)
Paznensl qUCHUILUIMHBL, U3y4aeMble B | cemecTpe
KonnyectBo yacoB
Ne ayJIuTOpHAast
pasnena HaumeHnoBanue pa3aenon BCero aGora BHeay/l.
T 113 | 1P pabora
1 (OCHOBHBIE TOHATHUS ¥ 3aKOHBI XUMHUH 10 2 - 2 6
2 CtpoeHure aToMa U NepUuoIMYECKUI 3aKOH 7 1 - - 6
3 XMMHYECKas CBSI3b, CTPOEHUE U CBOMCTBA MOJIEKYJI 7 1 - - 6
4 OCHOBBI XUMHYECKON TEPMOAMHAMUKHI 7 1 - - 6
5 XuMH4YecKasi KHHETHKA U XUMHUECKOE PABHOBECHE 9 1 - 2 6
6 PactBopbI 12 2 - 4 6
7 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC TTPOIIECCHI 10 2 - 2 6
8 OCHOBBI JIEKTPOXUMUYECKUX ITPOLIECCOB 12 2 - 2 8
9 XUMHS DJIEMEHTOB 34 6 - 4 24
Uroro: 108 18 16 74
Bcero: 108 18 16 74




4.2 Cogepxanme pa3iejioB IUCUUNINHBI

1 OcHOBHbIE IOHATHS M 3AKOHbI XUMHUH

Mecto XuMHM B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIC HAIIPABJIEHUS Pa3BUTUS XUMHUYECKOM
Haykd. Xumudeckas Gpopma aBrkeHuss Marepurd. OCHOBHBIE XUMHUYECKUE TOHATHS: aTOM, MOJIEKYJa, Mpo-
CTOE BEILECTBO, XUMHUECKOE COEJUHEHNE. XUMUYECKUH 3JeMeHT. ATOMHas Macca. MosieKkynspHasl Macca.
Mouib, MONISIpHAst Macca, MOJISIpHAs KOHLIEHTpalKs BELIECTBa.

OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO Y4€HHUsS. 3aKOHbI: COXPAHEHUs, KPATHBIX OTHOIIECHUH,
MOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIICHUN. 3aKOH ABOTaApo. DKBHUBAJIECHT U 3aKOH 3KBUBaJICHTOB. [lo-
HATHE O XMMHUYECKON cucTeMe U criocobax e€ onucanus. das3a, KOMIIOHEHT. [ OMOreHHbIE U TeTepOreHHbIe
cucreMbl. OYHKIIMU COCTOSIHUS U IapaMETPhbl COCTOSHUS CUCTEMBI. ['a30Bble cucTeMbl. ['a30Bble 3aKOHBI.
Wneanbusiii ra3. YpaBuenne MenaeneeBa — Knaneiipona. IlapuuanbHoe gaBieHUe ra3a B CMECH, OTHOCH-
TeJbHAasl INIOTHOCTH a30B. JKUAKUE CUCTEMBI.

2 CTpoeHne aToMa U NePUOTUYECKUI 3aAKOH

DKcrepuMeHTaIbHbIE OCHOBBI COBPEMEHHOM TEOPUHU CTPOCHUS aToMa. S1po U 3neKTpoHHas 000104-
ka. JlyaJiu3M B MOBEJACHUU MUKpOYacTull. BoaHOBas mpupoja 3JeMeHTapHbIX YacTull. YpaBHeHue e bpoii-
15, IpUHIMI HeonpeneneHHoctu I'elizenOepra. Atom Bojgoponaa. KBaHToBoMexaHMYeCKas MOJEIb aToMa.
OpnnoanextponHslii aToM. BonHoBoe ypasHeHue Illpenunrepa. KBantossle uyncia. CMBICI KBaHTOBBIX YH-
cesl. ATOMHbIE OpOUTaIU. DHEPreTUUYeCKUe YPOBHHU JIEKTPOHA B OJHO3JIEKTPOHHOM aTrome. MHOrosiek-
TpoHHBIN aToM. [Ipunimn [laynu 1 eMKOCTb 31eKTpOHHBIX 00osouek. [IpaBuino XyHaa u nopsaoK 3amnomiHe-
HUs aTOMHBIX opOutaneil. [lpunuun nHaumenpineit suepruu. [Ipasuno KineukoBckoro. CTpoeHHe 3IEKTPOH-
HBIX 000JI0ueK 37eMeHTOB. [IeproANYHOCTh CTPOCHHUS IEKTPOHHBIX 00osioueK. [loTeHanel HOHNU3auKN U
CPOJCTBO K JIEKTPOHY aTOMOB, PaJIMyChl aTOMOB M HOHOB B 3aBUCHMOCTH OT I1OJIOXKEHUSI DJIEMEHTA B IEpU-
OJIMYECKOM cucTeMe. DIEeKTPOOTPHULIATEIbHOCT ATOMOB XUMUYECKUX 3JIEMEHTOB.

Cymnocts [lepunoauueckoro 3akoHa. CoBpemeHHas unrepnperanus [lepuoguueckoro 3akoHa. Tu-
[UYECKUe 371eMeHThl. VI3MeHeHne BakHEHIIMX CBOMCTB 3JIEMEHTOB I10 IpyIIlaM U MepuojaM Iepruouye-
ckoii cucteMsl. O0menayuHoe u punocodcekoe 3nauenue [lepunoanyeckoro 3akona JI. 1. Menneneesa.

3 Xumu4ecKas CBsi3b, CTPOCHHE H CBOMCTBA MOJIEKY.T

B3aumoneiictBue atomoB. [IpuunHbl 00pa3oBaHust XUMUUECKOM cBs3H. [Ipuposa XuMu4eckoi cBs3H.
Monekyna Bomopoaa U Meroabl ee onucanuss. Meron BasieHTHBIX cBsizedt (BC). IlepekpbpiBaHne aTOMHBIX
opOuTanei, 6- U M-CBSI3U, NMOPAJOK (KPaTHOCTb) CBSI3U. XapaKTEPUCTUKU XMMUYECKOH CBSI3M — SHEprus,
urHa, nosisipHocTh. Meton BC u rubpuauzanus opoutaneit. BagentHoe cocrosinue aroma. KoBanentHas
CBSI3b B MHOTOAaTOMHBIX MOJIEKYJIaX. JJOoHOpHO-akLenTopHOe B3auMozelicTeue. HarpaBieHHOCTh M HachIIa-
€MOCTb XUMUYECKON KOBaJeHTHOM cBsI3U. OCHOBHBIE TOJIOKEHUSI METO/1a MOJIEKYISIpHBIX opoutaneit (MO)
B npubnmxenuu JIKAO.

MexMoneKyIJIsipHbIE B3aUMOJEHCTBH. BogopoaHas cBsA3b ee npupoja U sHeprus. BiusHue Bono-
POIHBIX CBA3€H Ha cBoicTBa BemecTB. Cuinbl Ban-nep-Baanbca. OpueHTalimoHHOE, MHIYKIIMOHHOE U JIUC-
IIEPCUOHHOE MEXMOJIEKYJIIPHOE B3aUMOJAECUCTBUSA. POIb MEKMOIEKYISIPHBIX B3aUMOJACUCTBUM IPU NPOSIB-
JeHUN (PU3UKO-XUMHUYECKUX CBOMCTB BEILLECTB, IBJCHUN CaMOCOOPKH OMOJIOTHYECKUX MOJIEKYII.

Tunel xumuyeckoi cBsizu, Metoasl BC u MO, rubpunuzanusi 3JeKTPOHHBIX 00JaKOB, HAIpaBIICH-
HOCTh KOBAJICHTHOM CBsA3H, hopMa MOJIEKYJI.

4 OcHOBBI XUMHY€CKOIl TEPMOAUHAMUKH

OHEpPreTM4YecKue XapakTepUCTHUKH XMMHUYECKHMX peakuuii. IlepBoe Hauwano tepmogunamuku. [Ipe-
BpallleHUsl SHEPruu U paboThl B XUMUYECKHUX Mpoieccax. Tepmoxumus. [lonarue o6 sHTanbnuu. DHI0- U
HK30TepMHUUECKUE peakluu. 3akoH ['ecca. CTaHAapTHOE COCTOSHUE M CTaHJapTHAas SHTANbIUSA 00pa30BaHUS
BemlecTBa. PacueTsl TemnoBbiXx 3 dekToB peakiuil. Bropoe Hauano tepmoauHamuku. [lonsartue sHTponuu.
OrneHka 3HaKa U3MEHEHHUS SHTPONHMM B XUMHYECKUX peakuusax. JHeprust ['mO6ca. YMeHbIIeHHEe SHEpruu
I'nb6ca kak TepMOAMHAMUYECKUN KPUTEPUN BO3MOKHOCTH CaMONPOM3BOJIBHOIO MPOTEKaHUsS Mpollecca B
3aKpBITHIX cucTeMax. CtaHnapTHoe u3MeHeHue sHeprun ['n00ca B peakiuy. 3aBUCUMOCTh U3MEHEHUs YHEP-
run ['ub6ca oT Temneparypsl, AaBlIeHUS U KOHLUEHTPALUU pearupyromux BemecTs. Poib sHTansnuiHOrO 1
SHTPOINUIHOTO (PaKTOPOB B OIpEJICIEHUH HAIIPaBICHUS Ipoliecca.

5 XuMHuuyecKkasi KHHETHKA U XHMHYeCKoe PaBHOBECHUE



CKopoCTbh XUMHUYECKOU peakiuu U (aKTOpbI €€ ONpeAesIonie. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
KOHIIGHTpanuu peareHToB. Kunernueckoe ypaBHeHue peakiuu. [lopsgok peakiuu, [IpaBmio Baut-T'odda.
KoHcTanTa ckopocTy peakiiuu 1 €e 3aBUCUMOCTb OT TEMIEPATYpbl. DHEPTUs aKTUBALIMKU. Y paBHEHUE Appe-
HUyca. DHepreTudeckas auarpamma peakuuu. [lonarue o mexanuzme peakuuu. MoJaeKyIsipHOCTb pEeaKIuu.
Karanu3 u katanmzaropsl. UTHTHOUTOPHI 1 HHTHOMPOBAHHE.

Xumunyeckoe paBHoBecue. ObpaTumbie U HeOOpaTUMble XuMUUeckue peakiuu. CocTosiHIe paBHOBE-
CHSI ¥ IPUHIIUIT MUKPOCKOTIMYECKON 00paTUMOCTH peakuuu. KnHeTnueckuit 1 TepMOIMHAMHYECKHH MOJIX 0-
JIbl K OIIMCAaHHUIO XUMUYECKOro paBHOBecHs. KOHCTaHTa XMMUYECKOTr0 PAaBHOBECHS U Pa3JIMYHbIe CIIOCOOHI ee
BbIpakeHUs. CBsI3b KOHCTAHTHI XUMHYECKOTO PABHOBECHS CO CTaHAAPTHBIM M3MEHEHHUEM dHepruu [ mdoca.
CwmenieHre XUMUYECKOr0 paBHOBECHs TpU u3MeHeHnu ycnoBuid. [Ipunnun Jle [laTense.

6 PacTBopsI

Peakunonnas cucrema, xummuueckas peakius. [lonstue pacrsopa. O61ure cBoiicTBa peabHbIX pac-
TBOpOB. Buabpl pactBopoB. CriocoObl BbIpa)XKEHHUS! KOHIICHTPALMK PACTBOPEHHOIO BEIECTBA B PacTBOpE.
ConbBaranus u e€ mexanusM. TemnoBoit 3¢ ekt pacTBopeHus. PactBopeHue ra3os, KpUCTAIUIMUECKUX Be-
LIECTB, KUAKOCTEN B BoJe. HeHachleHHbIE, HACBILLIEHHBIE, IEPECHIIEHHbIE pacTBOPLL. [Ipon3Benenue pac-
TBOPUMOCTH. ODJIEKTPOIUTBI U HEINEKTPOJIUTHL. DJIEKTPOJIUTHYECKAS] JUCCOLMAIUSA KHUCIOT, OCHOBAHUHU,
CPEIHUX, KUCIBIX U OCHOBHBIX COJIEH C TOUKH 3pEHUS TEOPUM AIEKTPOJUTHYECKON nucconuranuu. Hampas-
JIeHUsT peakiuii moHHOro oOMeHa. CnalOble ANEKTPOJIUTHI, KOHCTAHTa TUCCOLMALMU. 3aKOH pa30aBICHUS
OctBanpaa. CuibHbIC AMEKTPOIUTHL. CTENeHb JUCCONMAIU. AKTUBHOCTh HOHOB M MOHHAs CHJIa. DJIEKTPO-
JUTUYECKas AUccolManus Boabl. Bogopoanslii moka3arenb. KUCIOTHO-OCHOBHBIE MHAMKATOPHI U MEXAHU3M
ux nerctBus. I'maponns u BUael ruaponausa. CTeneHb U KOHCTaHTa TUAPOIIN3a.

XapakTepucTuKa KOOPAWHAIMOHHBIX COSAMHEHUN, WX TMoiydeHue, knaccudukanus. Kommiekcooo-
pa3oBaTelib U JIMraHabl. BHEIIHAS U BHYTPEHHsST KOOpAMHAIMOHHbIE cdepbl. KoopauHaonHoe yucio, 3a-
BHUCHMOCTh KOOPJAMHALIMOHHOTO YUCIA OT 3apsia U paauyca KoMmIuiekcooOpa3oBartens. PaBHoBecust B pac-
TBOpaxX KOOPAMHAIIMOHHBIX coennHeHnid. OOmIre u CTyleHYaTble KOHCTaHThl ycToiiunBocTu. HoMeHkmarypa
KOOPJIMHAIIMOHHBIX COCTUHEHHH. 3HaUeHEe U MPUMEHEHHUE Peaklnii KOMIIJIEKCOOOpa30BaHUsS U KOOpIUHA-
LUOHHBIX COCAMHEHUN B HAyKe, TEXHUKE U OMOJIOTUH.

7 OKHUCINTETbHO-BOCCTAHOBHUTEIbHBIE MPOLECCHI

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. THUIBI OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.
MeTtoast mogdopa ko3 duirenToB. OKUCIUTENN U BOCCTAHOBUTEIN. DKBUBAJIICHTHI OKHCIUTENEH U BOCCTa-
HoBUTeNeH. BiusiHue cpeibl U BHEIIHUX YCJIOBHI Ha XapaKTep OKHUCIUTEIbHO-BOCCTAHOBHUTEJBHBIX peak-
UH.

8 OCHOBBI AIEKTPOXMMHYECKHUX NPOLECCOB

MexaHu3M BO3HUKHOBEHUS 3JIEKTPOJIHOIO MOTEHLIMANA HAa TPaHUIIE MeTalll - pacTBop. CTaHIapTHBIE
9JIEKTPOIHBIE TOTEHIMAJBI, X U3MEPEHUE C MIOMOIIBIO BOJOPOAHOTO MIEKTpoaa. YpaBHenne HepHera. Psp
HamnpspkeHuid MeTtauioB. CTaHAApTHBIE OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE IMOTEHUMAbI, HaIpaBiICHUE
nporekanus OBP.

["anbBaHMYECKUE 3JIEMEHTHI KaK MCTOYHUKH DJIEKTPUUECKOW 3HEPruu. DINEKTPOJABUXKYILAS CUia, €€
cBs3b ¢ sHeprueil ' mb6oca. KoHneHTpaioHHbIe 31€MEHThI. AKKYMYJISITOPBI.

DJIEKTPOJIN3 PaCTBOPOB M PACILIaBOB BemlecTB. HampsikeHue pasnoxkeHust U nepeHanpspbkenue. Ilo-
PAIOK pa3psiIKM MOHOB Ha AJIEKTPOJAax. DIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KojnudecTBeHHbIE 3aKOHO-
MEPHOCTH 3JIeKTpou3a (3akoHbl Papanes). [IpumeHenne anekTponusa.

9 XuMusi 3JieMEeHTOB

Beeoenue ¢ neopzanuueckyro xumuio

PacnpocTpaneHne XMMHYECKHUX AJIEMEHTOB B KOCMOCE M 3€MHOM Kope. PacripocTpaHeHHbIe, peakue,
paccestHHbIe, 0JaropojJHbIe, paJlOaKTUBHBIE, UCKYCCTBEHHBIC dJIeMEHTHI. [IpocThie BeliecTBa, MEePHOINY-
HOCTh B MU3MEHEHUU MX CBOMCTB. B3auMoJelCTBHE MPOCTHIX BEIIECTB C KHUCIOTAaMH, IIEJIO0YaMH M BOJIOM.
bunapubie coenquHeHUsT (OKCUIBI, XaTbKOT€HUIbI, TUIPUII, HUTPUBI), 3AKOHOMEPHOE U3MEHEHUE KUCIIOT-
HO-OCHOBHBIX CBOWCTB OJHOTHUIHBIX OMHApHBIX coefAuHeHHi. KucioTHo-ocHOBHBIE cBoMcTBa. Tpexaie-
MEHTHBIEC COEIMHEHUS - THAPOKCHUBI (KUCIOTHI, OCHOBaHUs, aM(OJIUTHI, con). buonoruueckas poib XuMu-
YECKHX AJIEMEHTOB.

Xumusn S — snemenmoe

OO61mas xapakTepuCcTUKa S-3JIEMEHTOB: 3JEKTPOHHOE CTPOCHHE aTOMOB, 3aKOHOMEPHOE H3MEHEHHE
CBOMCTB B MOATpYyMIax.



DJIeMEHTHI IepBoM rpynnbl. HaxoxneHue B npupose, MoaydyeHne NpOCThIX BEIIECTB, UX OTHOLLIEHUE
K HEMeTaJulaM, Boje, KuciotaM. OKCUIbl, NEPOKCHUIBI, TUAPOKCHU DI, cont. [lonmyuenue ruapokcuia HaTpust
Y KaJIbLUMHUPOBAHHOM coAbl. [I[puMeHEHNE IETOYHBIX METAIUIOB U UX BAXKHEUIINX COCTUHEHUN.

DJIeMEeHThI BTOpoU rpynnbl. HaxoxaeHue B mpupoje, moay4eHue MpoCThIX BEIIECTB, MX B3aUMOJEH-
CTBHE C HEMETAJUIAMH, BOJOM, KACIOTaMH U 1ienoyaMu. Heramenas u rameHas u3Bectb. KeCTKOCTh IIpH-
POIIHBIX BOJI, METO/bI YCTpaHEHUs >kecTKOCTH. [IprMenenne Oepuiius, MarHusi ¥ HIeIOYHO3EMEIbHBIX Me-
TAJUIOB U UX BAXXKHEUIIUX COEAUHEHHI

Xumusn p-snemenmos

Bonopoa. OcobenHocTr BOAOPOJa U €r0 MECTO B IEPUOINYECKON cucTeMe. PacipocTpaHeHHOCTh Ha
3emiie U B KOCMUYECKOM IpoctpaHcTBe. M30Tonbl Bonopoaa. CTpoeHue, CBOMCTBA U MOJYyYEHHUE IPOCTOrO
BemiecTBa. CoequHEeHUs BOAOPOAA - TUAPHUABI, X Kiaccudukanus u coiicta. [Ipumenenune Bogopoaa u
TUAPUJIOB.

[anorensl. O0mIas xapakTepucTUKa MeMeHTOB. DTop, ero ocodoe MecTo cpeau ramoreHoB. CBOM-
cTBa ¢TOpa, MPUUYNHBI €r0 BHICOKOW peakimoHHON criocobHocTH. Coenunenus gropa - propoBoaopo, mia-
BUKOBasi KHUCJIOTa, PTOpUIBI - UX CBOWCTBaA. [lomyuenue m npumeHeHue (ropa U ero coeauHeHuil. Xiop,
OpoM, HOJI - IIEKTPOHHOE CTPOCHHUE aTOMOB M CBOMCTBA 3j1eMeHTOB. Haxoxaenue B mpupone. CtpoeHue u
CBOWCTBA MPOCTHIX BEIIECTB, H3MEHEHNE OKUCIUTEIFHONW U BOCCTAHOBUTEIBHON CIIOCOOHOCTH, JUCIIPONIOP-
LIMOHMPOBAHMUE B BOJE U Ienovax. BzaumoielicTBre rajloreHoB ¢ BOJOPOJIOM, CBOICTBA ra3000pa3HbIX ra-
JIOTEHOBOJOPOI0B. ['alloreHoBOIOPOAHBIE KUCIOThI, UX CUJIa U OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOM-
cTBa. ['ajoreHnpl: 3aKOHOMEPHOCTH M3MEHEHUSI MX CBOMCTB MO NEpHOJaM, IPyIIaM U CEMEHCTBaM 3Je-
MeHTOB. COoeTMHEHUS B MOJIO)KUTEIbHBIX CTETIEHSAX OKHUCIIEHUS (OKCHJbI, KUCIOTHI U COJIN), U TEPMOJIUHA-
MHUYECKasi yCTOMYUBOCTh, OCHOBHO-KUCJIOTHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [lomyuenue
U IpUMEHEHUE XJIopa, OpoMa, oJ1a 1 UX BaXKHEUIINX COEIMHEHUH.

p-OaemenThl VI rpynnsl. KHCIOpOa ¥ XaabKOTEHBI.

OO0m1as xapakTEepPUCTHKA SJIEMEHTOB. DJIEKTPOHHOE CTPOCHUE aTOMOB, 3JIEMEHTHI TUITUYECKUE U T0JI-
HBIE JIEKTPOHHBIE AHAIOTH. 3AKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopon. Crpoenue aroma u mosaekyisbl O2. PacipocTpaHeHHOCTh, IPUPOJIHBIE COEAMHEHHUS, 110-
JTy4eHHUe, OKUCIUTENbHAsA aKTUBHOCTD, IPUMEHEeHHEe Kucnopoaa. O30H: 00pa3oBaHUE U CTPOCHHE MOJIEKYJIIbI
¢ mo3uruii Merona BC, moiryueHue, OKUCIHTEIbHAS aKTUBHOCTH, puMeHeHue. [IpoOieMbr “O30HOBOTO
clos” B JKM3HEAEATEIbHOCTH uenoBeka. [lepokcua Bogopoaa: CTpoeHUEe MOJIEKYJIbl, CBOMCTBA, MOJy4YECHHE,
npuMmenenue. llepokcuapl, Haaepokcuibl, 030HUAbI. [IpumeHenue.

Cepa, cenen, Temnyp, nojsonuil. [lpuponnsie coenqunenus. CoctaB U CTPOEHUE MPOCTHIX BEUIECTB.
Annotponust cepbl. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB, B3aUMOJEIHCTBHUE C
BOJIOM, KMCJIOTaMH M ILIeN04YaMu. B3anmozeiicTBue cepsl, CelleHa U TEUlypa ¢ BOJOPOAOM, COIIOCTAaBICHUE
CTPOEHHS U CBOMCTB XaJIbKOreHU10B. Cynb(uabl METAJIJIOB: KJIACCU(PUKALIUS 110 OTHOUIEHUIO K KHCIOTaM U
BOJIE, THJIPOJIU3.

CoenuHeHus cepsl, celeHa M TeJUTypa B MOJIOKUTEIbHBIX CTeNeHsx okucieHus. Oxcun cepsl (IV):
IIOJIyYE€HHUE, CTPOCHHUE MOJIEKYJIBI, PACTBOPUMOCTh B Boze. CepHHCTasd KUCI0Ta U €€ colnu. OKHCIUTENIBHO-
BOCCTaHOBHUTENbHBIE cBOMCTBa. ComocraBieHue cBoilcTB coenuHeHuit cepol (IV), cenena (IV), momonus
(IV). Oxcun cepsl (IV), ero ctpoenue B ra3000pa3HOM, KUAKOM U TBEPIOM COCTOSHUSX, MOJIydYeHHE, B3au-
MozelcTBue ¢ Bojoi. CepHasi KMCIIOTA: MOJIy4€HHE, BOJOOTHUMAIOLINE U OKUCIIUTENbHbIE cBolcTBa. Conun
cepHoil kucnotel. ComocTaBieHne CBOWCTB coelUHEHUM cepbl (+6), cenena (+6), Temnypa (+6). CoctaB u
HauboJsee XapakTepHbIE CBOMCTBA IMOJIMCEPHBIX KUCIOT (“0oyieyM’), THOCEPHON KHMCIOTHI U THOCYJIb(ATOB,
HaJCepHOU, PTOp- U XIOopcynbhoHOBON KUCIOT. [IprMeHeHue cepol, celeHa, Teypa U UX BaXHEHIINX Co-
€IMHECHUM.

P-DAEMEHTHI MSATOW TPYIIIHI.

DNEKTPOHHOE CTPOEHHE aTOMOB U 00111asi XapaKTePUCTHKA CBOWUCTB.

A3zot. HaxoxaeHue B npupojie, MoJy4Ye€HHUEe U CBOMCTBA MPOCTOro BelecTBa. TepMOauHAMUKA U KH-
HETHKa B3aUMOJEUCTBUS a30Ta ¢ BogopoaoM. CTpoeHue MOJIeKyJbl aMMUaka, ero CBOMCTBA B )KHMJIKOM, Ta-
3000pa3HOM M PAaCTBOPEHHOM COCTOSIHHSIX. [ MIpOKCHII aMMOHHMSI M COJMM aMMOHHUS. AMUHOKHUCIOTBHL. HuT-
PHUABL, aMUJIBI U UMUABL. [ UApa3vH U THIPOKCUIIAMHUH: COCTaB M CTPOCHUE MOJIEKYJI, CBOICTBA.

Oxcupl a30Ta: COCTaB U CTPOCHUE MOJIEKYJI, TIOJyYEHUE U CBOMCTBA. A30TUCTasi KUCIIOTA U €€ COJH
HUTPUTBHI, UX MOITYYEHHUE U CBOMCTBA, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTb.

A30THasi KUCJOTa: MOJYyYeHUE, OKUCIUTEIbHbIE CBOMCTBA, B3aUMOJICUCTBUE C METaUIaMH U HEMe-
tayutamu. “Tlapckas Boaka”. HutpaTsl, ux KiaaccupuUKaIys mo mpoayKTaM TEPMOIIn3a.




A30THCTOBOJIOpOHAS KUCTOTA U e conu (a3uabl). [[puMeHeHne a30Ta U ero BaXKHEHIIINX COEIUHE-
HUN. A30THBIE yTOOpEHUS.

®ocdop. Haxoxnenune B npupoze. Iloaydenue, annorponHsie MOAU(PUKALIUK U CBOMCTBA MPOCTOTO
BemectBa. docduH, ero mosyyeHue u cBoicTea, nudocdun, hochuas metaiuo. Okcuabl hocdopa: mory-
YeHHe, COCTaB MOJIEKYJ, oTHomeHue K Boae. DocdopuoBarucras, dpochopucras u GochopHbie KUCIOTHI
(cocTaB U CTpOEHUE MOJIEKYJ, MOJyuYeHUE, TUCCOLUALUS, OKUCITUTENIbHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux comu. Coemunenue ¢ocdopa ¢ ranorenamu. [Ipumenenne ¢ochopa u ero BaKHEHIINX COCTUHCHUH.
docdopHbie y1oOpeHus.

Mpibsik, cypbMa, BucMyT. Haxoxzaenue B npupone. 1loiydenue, cBoiicTBa poCThIX BellecTB. Bo-
JOPOJIHBIE COEAMHEHHUS, UX CPAaBHEHUE C BOJIOPOJAHBIMU COETUHEHHUSAMH a30Ta U (ocdopa. OKCHUIbl, THAPOK-
cUbl (KMCIOTHI M OCHOBAHUS) U COJIM MBILIbSKA, CYpbMbl U BUCMYTa B €.0. +3,+5. 3aKOHOMEPHOCTH U3Me-
HEHHUSI UX OCHOBHO-KHUCJIOTHBIX U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOKCTB.

Coenunenus ¢ cepoil u rajgoreHamu. lIpuMeHeHne MbIIbsSKa, CypbMbl, BUCMYTa U UX BaXKHEHIIMX
COETUHEHUH.

p-DJIEMEHTBI YETBEPTOMN IPYIIIBI.

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

VYrnepoxa. Haxoxenue B mpupo/ie, alyIoTpOIus MPOCTOro BeecTa (animas, rpadut, kapoun, ¢yi-
JiepeH), uX cTpoeHue u cporcTBa. Kapouasr metamioB. Okeun yriepoaa (1), momyueHue, CTpoeHHE MOJIEKY-
ne1, cBoicTBa. KapOonmisl metamioB. Okcun yriuepona (IV), momyuenue, cTpoeHre MOJEKYIIbl, CBONCTBA.
VYronbpHas KUCIOTa U €€ cond. LlnanucToBo1opoaHast, IIMaHOBast, POJAHUCTOBOIOPOIHAS KUCIOThHI U UX CO-
nu. CoequHeHus yriaepoja ¢ cepoi u rajoreHamu. [IpuMenenue yriepoaa u ero BaXXHEHIINX COSAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, MOJy4eHHE W CBOMCTBA MPOCTOro BemiecTBa. OKCUA KPEMHHS
(IV), ero anmnorporHeie MOAU(PUKAIINY, B3AUMOICHCTBUE C KUCIOTaMH | 1iernodamu. KpeMHueBble KUCTIOTHI,
cuwiukarenb. [Ipocteie cunmkatel, crekna. CloKHbIE MPUPOAHBIE CUIIMKATHI, aTFOMOCHUIUKATHL. L{eonuThl.
CoenuHeHUs KpeMHHUsSI C BOAOPOJIOM (CHIIaHBI), ¢ METaJUIaMU (CUJIUIUBI), C yriiepoaoM (KapObopyHn), ¢ ra-
soreHaMu. [I[pumMeHeHre KpEMHUS U €ro BaXKHEUIINX COCTUHEHUM.

I'epmannii, onoBo, cBuHel. HaxoxaeHue B mpupoze, MOJy4YEHUE MPOCTHIX BELIECTB. AJUIOTPOIIHbIE
Mo uUKAIK 0J0Ba. B3anMoaelcTBIEe IPOCTHIX BEHIECTB C KUCIOTaMH | Iieino4aMu. OKCUIbI, THIPOKCH-
Jbl, UX COJIM: IMOJYy4Y€HUE, OCHOBHO-KUCIOTHBIE CBOMCTBA, TMAPOJIN3, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
cBoiicTBa. CoeMHEHMs C BOJOPOIOM, rajoreHamu. [IpumeHeHne repmanus, 0J10Ba, CBUHIA U UX BaXKHEH-
IIUX COETUHEHUI.

P-DJAEMEHTBI TPEThEN TPYIIIBI.

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

bop. Ilonyuenue, cTpoeHHE U CBOWCTBA MPOCTOTO BEllecTBA. B3auMonelicTBue ¢ KUCIOTaMu, LIENI0-
YaMu U aKTUBHBIMH MeTauiamu. CoequHeHus: ¢ BOAopoaoM (00paHbl): UX MOJy4YeHHUEe U CBOMCTBA. bopubl.
Oxcun 60pa, 6opHbIe KUCIOTHI, 60paThl. CoenuHeHus 6opa ¢ rajoreHamu, cepoi, a3oroM. bopoopranuue-
ckue coequHeHus. [Ipumenenne 6opa 1 ero BaKHEHIINX COSMHEHHH.

AmoMuHui. PacnipocTpaHeHHOCTh B NPUPOJE, NOJNYyYEHHUE, CBOMCTBA. B3aumopeilicTBue ¢ BOAOH,
KHCIOoTaMU U menodamMu. OKCUA M TUAPOKCH] QIIOMHUHMS, alFOMHUHATBI, coyd amoMuHus. [Ipumenenue
QIIOMHMHMS U €r0 BaXHENIINX COEAMHEHNN.

[Mannumii, naaui, Tamuid. HaxoxxaeHue B mpupoje, MoJlydeHHue U CBOMCTBA MPOCTHIX BemecTB. Co-
€IMHEHHUs B C.0. +3: OKcHbl, ruApoKcuabl, coau. CoeMHEHNs OAHOBAJIEHTHOrO Taiuus. [Ipumenenue ram-
JIVsl, UHAUS U UX BOKHEHIINX COCTMHEHUN.

Xumus d - memannog

OGmras xapakrepucTtuka d-snemeHToB. [looxenne B mepruoIUnIECcKON CUCTEME, DIIEKTPOHHOE CTpOe-
HUE aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB: paJilyC aTOMOB, SHEPTUN MOHU3ALMU, CTETIEHEH OKHC-
JIEHUS], UX COMOCTaBJIEHHE CO CBOMCTBAMU pP-3JIEMEHTOB. [IpupoHble COeTUHEHMS], KIIaCCHYECKUE U COBpE-
MEHHbIE CIOCO0bI uX 00paboTku. CriocoObl ux paduHupoBaHUS. PUIUKO-XMMUYECKHE CBOIMCTBA MPOCTHIX
BELIECTB: OTHOIICHHE K HEMETaJIaM, BOJIE, KUCJIOTaM U IIejiouaM, IOJI0KEHUE B Py HaIPSHKEHUM, TeMIle-
parypsl miaBieHus, TBEprocTh. Knaccudukanus mMeramioB. O61muye 3aKOHOMEPHOCTH U3MEHEHHsI OCHOBHO-
KHCIJIOTHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB COeTMHEHUH d-3IEMEHTOB.

[Moarpynna ckanaug. Oco0oe MONOKEeHUE CKaHAUSA U ero aHajaoros cpenu d-amemeHToB. Penkose-
MeNbHbIE A1eMeHThl. Haxoxkienue B npupoje, noixydeHue, CBOMCTBA MPOCThIX BeliecTB. CBOMCTBAa OKCUJIOB
u rupokcuioB. CoctaB U cBoOMcTBa coiiel. [I[puMenenne MeTamios.




Iloarpynna TutaHa. DIEKTPOHHOE CTPOEHUE aTOMOB, M UX BO3MOXHBIE CTENEHU OKUcaeHus. Haxox-
JIeHHe B MPUPOJAE U MOJMyyeHUe TUTaHa, HUPKOHUS, rapuus. [lonepedyHoe ceyeHue TEIIOBBIX HEUTPOHOB.
[Tpobnema pasnenenusi UMpKOHUS U TadHus, crocoOsl e€ penieHus. CBOMCTBA MPOCTHIX BEIIECTB, MMOJIOKE-
HUE B Psly HaMpsDKEHUs, TUPOPOPHOCTh, B3aUMOJICHCTBUE C KUCIOTaMH U 1eiaoyamu. CoeIMHEeHUs: OKCHU-
b1, TUAPOKCUIBI, COJIU, TAJIOTEHUIbI, KapOuIbl, KOMIUIEKCHBIE COSIMHEHUS, UX CBOICTBA.

[loarpynna BaHaaus. DIEKTPOHHOE CTPOEHUE aTOMOB, U UX BO3MOXHBIE CTEIIEHU OKHMCIIEHUS U KO-
OpAMHALMOHHBIE unciia. HaxoxaeHne B mpupojie U NodydeHue BaHaius, Huoous u Tantana. CBoiicTsa npo-
CTBIX BELIECTB, MOJIOKEHUE B Py HANPSHKEHMS, OTHOLICHUE K KUCIOPOAy, 1ienoyam u kucinoraMm. Coenu-
HEHMs: (OKCHIbI, TUAPOKCUIIBI, COTH, KapOHIbl, KOMIUIEKCHBIE COCIMHEHHUS), 3aKOHOMEPHOCTH M3MEHEHHS
UX CBOWCTB IO MOATPYIIE U C YBETUUCHUEM CTEIIEHU OKHCIeHus aToMa d-3nemenTa. [Ipumenenue Banaaus,
HHOOUS, TaHTAaA.

[Hoarpynna xpoma. DJIEKTPOHHOE CTPOEHUE aTOMOB, U UX BO3MOJKHBIE CTEIIEHH OKHCIICHUSI U KOOp-
JMHALMOHHBIC YUCIIAa B COeAMHEHUsAX. HaxoxieHne B MpupoJie U MojiyueHue Xpoma, Moo IeHa, Boiab(pa-
Ma. CoennHeHus: (OKCHIbI, THAPOKCUIBI, COJIH), 3aKOHOMEPHOCTH U3MEHEHUS UX CBOMCTB IO MOATPYIIIE U C
YBEJIMUEHUEM CTEIIEHU OKUCJIEHMsI aToMa. XpOMAaThl U TUXPOMAThl, UX B3aUMHbIE IIEPEXO/Ibl, OKUCIUTEIb-
Hble cBoiicTBa. KoMmruiekcHsie coenunenus. [Ipumenenne xpoma, MonubeHa, BojabhpamMa U UX BaXKHEUIITNX
COCIMHECHUM.

[Hoarpynna mMaprasua. J€KTPOHHOE CTPOEHHUE aTOMOB, U UX BO3MOJKHBIE CTEIIEHU OKHUCIICHUS U KO-
OpAMHALIMOHHBIE YKCIa B coenHeHusAX. Haxoxnenue B mpupojie v noiny4eHue Mapraiua, TEXHEus, peHusl.
CaoiicTBa mpocThiX BemecTB. OKUCIUTENIbHO-BOCCTAHOBUTEBHBIE CBOICTBA coeanHeHuil. Kucnorsl map-
raHiia 4 peHusi, u ux conu. OKUCINUTENbHbIE CBOMCTBA NepMaHraHaToB. KapOoHuibl, XuMHUUecKas CBs3b B
kapOonuiax ¢ nosunuu metona BC. [Ipumenenre mapraiiia 1 peHus 1 UX BaXKHEUIINX COeTMHEHUI.

CemelicTBO Xkelie3a. JNEKTPOHHOE CTPOCHHUE aTOMOB, M UX BO3MOXKHbBIE CTEIIEHH OKHCIIEHUS U KOOp-
JTUHAIIMOHHBIE YHClla B coeuHeHusax. Haxoxnenue B mpupone. JloMeHHBI U BHEJJOMEHHBII CIIOCOOBI 1O-
mydeHus kenesza. [Tupo- U ruapoMeTaTyprudecKkuil criocoObl moirydeHus kobanbTa U Hukenss. CBoicTBa
MIPOCTHIX BEILLIECTB: MOJIOKEHUE B PSAAY HANPSHKEHHM, B3aMMOJIEUCTBUE ¢ HEMeTalllaMu, Kucioramu. Koppo-
3ud xene3a u 0oppOa ¢ Heil. OKCHUIBI M THAPOKCHIBI, 3aKOHOMEPHOCTH U3MEHEHUS MX CBOWCTB B CEMEHCTBE.
Conm, UX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA U TUipoin3. KoMiiekcHble coequHenus. Oepputsl
u pepparel. KapOonusl. [IprMeHneHre MEeTauioB M UX BaKHEHIITUX COCAMHEHUI.

[1naTUHOBBIE METAJUIbI. JJIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHH OKUCJIEHUS U KOOPAMHAI[MOHHbIE
yucia B coequHeHusx. Haxoxnenue B npupoje u nonydenue. CpoiicTBa mpocThiX BemiecTB. CocTaB U CBOM-
CTBa HEKOTOPBIX Hambosee U3y4yeHHBIX coequHeHHH. [I[puMeHeHnil TIaTHHOBBIX METAIJIOB  UX COEAMHE-
HUH.

[Toarpynna Meau. DIEKTPOHHOE CTPOSHUE aTOMOB, CTETICHH OKHCIEHUS U KOOPIUHAIIMOHHBIEC YHCIIa
B COCANHCHUAX. HaXO)KI[GHI/Ie B IIpUPOJEC U MOJTYUCHHUC. CsoiicTBa IMPOCTBIX BEIUICCTB. OKCI/IJII)I, THAPOKCHUABI
U COJIK MEJH, X YCTOWYUBOCTh M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OKCHU, THAPOKCUI M COITU
cepedpa. CBETOUYBCTBUTEIBHOCTD TaJOT€HUIOB, HX PaCTBOPHUMOCTH B BOJIE M KOMIUIEKCOOOPA3yIOMUX pe-
akTuBax. CoeIMHEHUH 30710Ta: OKCHJIbI, TUIPOKCUIBI M KOMIUIEKCHBIE coennHenus. [I[pumenenne menu, ce-
pebpa, 30710Ta U UX BAKHEHIITUX COSTUHEHUH.

[Moarpynna nunka. Ocoboe MoyIoKeHHe IIUHKA U ero aHanoroB cpeau d-anemeHToB. HaxoxkneHue B
npupojie u noxydenue. CpoiicTBa MpocThiX BemecTB. CoeAMHEHUS IIMHKA U KaJIMUSI: OKCUJIBI, THIPOKCHU/IBI,
comu. CoequHEHHH PTYTH, UX CBOICTBaA. [I[pMeHeHe METANITIOB U UX COSAMHEHUH.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBaHue 1a60paTopHBIX paboT Kou-so
pazzgena JacoB

1 1 Onpe;[veﬂeHHe M(inﬂpHoﬁ MacChl SKBUBAJIEHTAa MArHKUs B PEAKLUU C 9
CEpPHOM KUCIOTOU

2 5 XuMuyecKasi KHHETUKA. PaBHOBECHE XMMUYECKUX PEAKITHI 2

3 6 [IpuroroBneHue pacTBOpa CEPHOU KUCIOTHI U YCTAaHOBJIEHUE €€ 5
KOHIEHTPALIKI

4 6 Bonopoansiil nokaszarens. [ uaponus cosen. 2

5 7 OKHCITUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUI 2

6 8 ["asibBaHWYECKUI 37IEMEHT. DIEKTPOIIN3 2




7 9 CBOMCTBA S — DJIEMEHTOB 2
8 9 CBOIiCTBa p — 2JIEMEHTOB 2
Hroro: 16

5 Y4yeOHO-MeTOAMYECKOE 00ecIeYeHHue JUCHUTIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. I'mnka, H. JI. O6mas xumus [Teker] : yue6. mocodue mist By3oB / H. JI. ['nmunka; mox pen. A.
N. Epmaxosa.- 30-e¢ u3z., ucnp. - M. : Unrerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : w1 -
[Tpun.: c. 699-703. - bubnuorp.: c. 704-705. - [Ipenm. ykas.: ¢. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbl 00m1e# xumun: yueoHoe nmocooue/B.M.Endumos, 2-¢ uza. - M.: HULl THDOPA-M,
2015. - 256 c. - (Bricmiee oopazoBanue: bakanaspuar) (ITepernér) ISBN 978-5-16-010066-1, 500 sk3.

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

3. Heoprannueckas xumus. Kpatkuii kype / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUI] NH-
®PA-M, 2014. - 256 c.. ISBN  978-5-905554-60-5, 300 »9k3. Pexum  pgocryma:
http://znanium.com/catalog.php?bookinfo=458932

5.2 JlonoiHuTE IbHAS JINTEPATYpPa

1. AxmeroB, H.C. O0mias u Heopranudeckast Xumusi: Y4eO. 1y By30B. — M.: Beic. mik., 1998.—743
c.

2. Koporun, H.B. O6mas xumust [Tekcr]: yae6. as By30B / H. B. KopoBuHn.- 6-¢ usn., ucnp. - M. :
Bricm. mik., 2005, 2006. - 557 c. : un. - bubnuorp.: c. 546. - IIpeam. ykas.: c¢. 547. - ISBN 5-06-004403-3.

3. 'munka H.JI. 3anauu u ynpaxsenus no oodmei xumuu. — JI.: Uarerpan-Ilpecc, 2005, - 240c.

4. Xumus: YueOnuk / A.A. I'ypos, @.3. banaes, JL.II. Ouapenxo, B.H. [llanosan. — M.: U3n-Bo
MI'TY um. H.D. Baymana, 2007. — 784 c.

5. T'yzeit JI.C. O6mas xumus. — M.: U3a-so MI'Y, 1999, - 333c.

5.3 llepuoanyeckue U31aHUA

1. XKypnan Heopranuueckoi Xxumuu : xxypHai. — M.: APCMU.
2. Xumus u xxu3Hb — XXI Bek: xkypHai. — M.: Arencrso "Pocnieuats".

5.4 UnTepHeT-pecypcsbl

. 1. uTepHer-caiit ¢ oOyuaromiedi On-line mporpaMMoii 1Mo COCTaBICHHIO CTPYKTYPHBIX (OPMYIT
Pa3INYHBIX COETHHEHMI:
http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042

2. baza JaHHBIX TEPMOANHAMUYECKAX BCJIIUYUH «MIBTaHTEPMOY:
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 YpaBHUBaHUEC XUMHUYECKUX peakuuii: http://www.webgc.org...s-070603-1.html

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

1. JlunensnonHas onepatuBHas cucrema Windows XP
2. Ilporpammusiii komrieke Microsoft Office 2010
3. ABTOMAaTHU3UpOBaHHAsI HHTEPAKTUBHAS CHCTEMa CETEBOTO TECTUPOBAHMS

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

JlaBopaTopHbIil MPaKTUKYM OCYIIECTBIISIETCS B CIIEHUATM3UPOBAHHON aboparopun oO1Iel u He-
OpraHuyeckoil xumuu 3422, KoTopas UMeeT HeoOXoauMoe J1abopaTtopHoe 00OPYIOBaHKE, XUMUYECKUE Pe-

aKTHBBI, IIOCYLY.
MartepuanbHO-TEXHHUYECKYIO CTOPOHY Ta00PATOPHBIX 3aHITHI 00€CIICYNBAIOT KBATU(UITUPOBAHHBIC

HHIXCHCPLI C BBICIIUM O6paSOBaHI/IeM.

K paboueii npocpamme npunazaromcsn:
e @DOHI OIEHOYHBIX CPEACTB JII MPOBEICHUS MPOMEKYTOYHOW aTTECTallMd OOYYaIOIIUXCS IO

JIHACIUTUINHE;
e Meroanueckue yKa3zaHus Il 00yJaronUXcsl 0 OCBOCHUIO JTUCIIUILINHBIL.


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