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1. Mecrto u nenu aucuuniuHbl B ctpykrype OINIOII

Jucoumnmaa «OOmas XuMHsS» OTHOCHUTCS K 0Oa3oBoM dacth broka 1 «JIuCIIATIIMHEL,
moaymu» b1.5.12 OIIOIl mo cmnenuansHoctT 31.05.01 JleweOnoe pemo. JucuurianHa
oOs13aTeNbHA I OCBOCHUS B 1 cemecTpe.

Juctumnuaa «OO0mas Xumush» 0a3upyercss Ha 3HAHMSX, MOJNYYEHHBIX CTyIEHTaMHU MpH
W3YYEHUW XUMHUHU B cpefHelt mkosie. Jlisi yCBOGHMsI NMCIMIUIMHBI CTYJICHT JTOJDKEH BIIAJIETh
XUMHYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICT XUMHUYECKUX (DOPMYI i CHMBOJIOB, HHJIEKCOB U
KOO PUITMEHTOB B XMMHYECKUX YPaBHEHUSX DPEAKIMWA; WUMETh MPEICTaBICHUS 00 OCHOBHBIX
KJIacCax HEOPraHUYEeCKUX COCAUHEHUMN; NOHUMATh pa3inuyue MEeXAYy XUMHUYECKUMU U
(bU3UYECKUMU SIBICHUS MU, UMETh TMPEICTABICHHE 00 aTOMHO-MOJIEKYJISIPHOM YYCHHH, UMETh
HAaBBIKHM PEUIECHUS MPOCTEUILINX PACUETHBIX 3a/1au.

Heabo ocBoeHuss AMCUMILVIMHBI «OO0mIasi XUMUSD> SBJSIETCS TEOpeTUYECKas W
MPaKTHYeCKash MOATOTOBKA CTYJEHTOB MO OCHOBHBIM ((h)yHIaMEHTAIbHBIM) pasfenaMm oOIieit
XUMHUHU C YUYETOM COBPEMEHHBIX TCHJICHIIMA Pa3BUTHS XUMHYECKOW HAYKH, YTO OOECIICYMBAECT
pelIeHre BBIMYCKHUKOM 3aa4 OyayIiel mpohecCHOHaTbHOU AesITEeIbHOCTH.

2. MnaHupyemble pe3ynbTaTbl OBYyYEHMA MO AMCUMUMAMHE, COOTHECEHHble C MAaHMPYyeMbIMU
pe3ynbTaTamMu 0CBOeHMA 0bpa3oBaTeIbHOM Nporpammbl (KOMNETEHLMAMMU BbiNYCKHUKOB)

dopmMupyeMbie KOMIETEHINU I[Inanupyembie pe3yabTaThbl 00y4eHHs MO
AUCUHUIIMHE (MOAYJII0), XapaKTePU3YIOLIHe 3TANbI
(popMupoBaHusa KOMIETEHIHA

OIIK-7 - rotoBHOCTb Hcniosib30Bath | 3 (OIIK-7) 3HaTh  OCHOBHBIE  HCTOYHHKHA IO

OCHOBBI (PH3UKO-XUMUYECKHX, MPUOOPETEHUI0 HOBBIX 3HAHMA ©  (POPMUPOBAHUIO
MaTeMaTUYECKUX U WHBIX CYXXJIEHU B 00JIACTH XUMUH.

€CTECTBEHHOHAYYHbIX NIOHATUHN, U Y (OIIK-7) VYMeTb HCHONB30BAaTh  IMOJIOKEHUS
METOJIOB MPHU PEIICHUHN COOTBETCTBYIOIIMX TEOPUU JIS OICHUBAHUSA W aHAIM3a
poecCHOHANBHBIX 3a7a4; Pa3IMYHBIX HAYYHBIX IPOOJIEM B 0071aCTH XUMHH.

B (OIIK-7) Buaagerb HaBbIKAMH aHalid3a TEKCTOB I10
HAyYHBIM TIpoOJieMaM B OOJIACTH XHMHH, HCIIOJIb3YS
COBpPEMEHHBIC O0pa3oBaTelIbHbIE W HH(POPMAIIMOHHBIE
TE€XHOJIOTHH.

3. CTpykTypa u coaep:KaHue JUCHMIUIUHBI (MOXYJISA)

O0beM MUCHUIUTHHBI (MOMYJISI) COCTaBisieT 4 3a4eTHBIE €IUHUIIBI, Bcero 144 wgaca, u3
KoTophix 70 yaca cocTaBisieT KOHTaKTHas paboTta oOyuyarorierocs ¢ npenojasatenem (34 yacos
JeKuui, 17 4acoB NpakTUUYECKUX 3aHATHH, 2 4aca MEpOIPUITHUS IIPOMEKYTOUHOM aTTecTalun),
55 daca cocTaBisieT caMOCTOsATeIbHAs paboTa o0yyaroierocs, 36 4acoB KOHTPOJIb.

CoaepraHue AUCUMNANHDI

HaunmeHoBaHue U KpaTKoe B ToMm uncie
coJep:KaHue Pa3ae0B H TeM g Konraxtnas paora R N
JMCHMILIHHBI (MOZLYIs1), g (paGoTa Bo B3aMMO/IEliCTBUH ¢ NpenofaBaTenem), | 3 & §
¢dopma npomMeKyTOUHOI b 4ACKI, 3 HUX E § 3
aTTecTAallu 10 JMCUUILIHHE § ZanaTHs 3aHsATHA Bcero § :' 2 ?1
= JEKIMOHHOTO NPaKTHYECKOT0 =gz
THIA THIA SEE-
Tema 1 11 4 1 5 6
ATOMHO-MOJIEKYJISIpHAsi TEOpUs
Tema 2 14 6 2 8 6




CtpoeHue aToma

Tema 3 12 4 4 8
[Tepronnueckuii 3aK0H U
NEepUOJNYECKas CUCTEMA
aniemenToB JI.M.Meneneena

Tema 4 17 6 5 11 6
Xumuueckas cBsa3b. CTpoeHue

MOJIEKYJI

Komnnoksuym no temam 1-4 10 2 2 8
Tema 5 15 6 3 9 6
XUMUs S-3JIEMEHTOB

Tema 6 10 4 2 6 4
XHUMUSL p-3IIEMEHTOB

Tema 7 10 4 4 6

OO61as xapakTepucTuka d-
aseMeHToB. KomIuiekcHbie

COETUHEHUS
KomnokBuym no temam 5-7 7 2 2 5
KCP 2 2

KonTpons 36

Hroro 144 | 34 17 53 55

[IpakThueckue 3aHATHS OPraHU3yIOTCS, B TOM 4Hcie B (GopMe MNPaKTHUECKON
MOJTOTOBKH, KOTOpasi MpeAyCMaTpHBAaeT ydyacThe OOYyYarolIMXCsS B BBIMOJIHEHUH OTIEIbHBIX
AJIEMEHTOB padoT, CBSA3aHHBIX ¢ OyAyIIel npodeccuoHabHOMN 1eATeIbHOCTBIO.

[IpakTnueckass MOATrOTOBKA  IpelyCMAaTpUBAET: YCTHBIM  ONpOC,  KOJJIOKBUYM,
MPAKTHUYECKUE 3aJJaHUE, KOHTPOJIbHBIE BOMPOCHI.

Ha mpoBeneHne mNpakTHUECKUX 3aHATHIA (CEMUHAPCKUX 3aHATHN /1ab0paTOpHBIX padoT)
B (hopMe TpPaKTUUECKOI MOArOTOBKH OTBOAMUTCS 17 yacos.

[IpakTryeckast mOArOTOBKA HaNpaBjeHa Ha (OPMUPOBAHHE U pa3BUTHE:

- MPAaKTHYECKUX HABBIKOB B COOTBETCTBUU ¢ Tipodmiiem OITOIT:

® [peaynpexkieHHe BO3HUKHOBEHHS 3a00JIeBaHUN Cpely HacelleHUs IyTeM IpPOBEICHUS
MPOPUITAKTUICCKUX U TIPOTUBOIMUIEMUICCKUX MEPOTIPHUSATHIA;

® TpoBeleHHE  MPOPUIAKTHYECKHX  MEAWIUHCKHX  OCMOTPOB,  JHMCIAHCEPU3AIHH,
JMCTIAHCEPHOTO HAOIIOICHMS,

e [poBeleHHE cOOpa U MEIUKO-CTaTUCTHYECKOrO aHamu3a MH(OpMaluud O MOKa3aTemsx
3I0pOBbSl HACEJIEHUSl PA3JIMYHBIX BO3PACTHO-TOJOBBIX TPYII, XapaKTePU3YIOIIUX
COCTOSIHHE UX 370POBbS;

e JMarHOCTHKa 3a00J€BaHUN U MMATOJOTMYECKUX COCTOSHUM MAallHEHTOB;

® MarHOCTHKAa HEOTJIOXKHBIX COCTOSIHUM;

® MAarHOCTHKa OEpEMEHHOCTH;

® [POBE/IEHUE DKCIEPTU3bl BPEMEHHON HETPYJIOCIMOCOOHOCTH W ydyacTHE B MHBIX BUAAX
MEIULMUHCKON SKCIIEPTU3BI;

® OKa3aHWe TNEPBUYHON BpadyeOHON MEIUKO-CAaHUTAPHOW TIOMOIIM B aMOYyJIaTOPHBIX
YCIIOBUSIX U YCIIOBUSX IHEBHOTO CTAallMOHAPA;




e OKa3zaHHe MEePBUYHON BpaueOHOW MeIUKO-CAaHUTAPHOW MOMOIIM IPU BHE3AMHBIX OCTPHIX
3a00JICBaHUAX,  COCTOSHHUSAX, OOOCTPEHWH  XPOHHYECKUX  3a0oJieBaHWU,  HE
COTMPOBOXAAIOIIMUXCS YIPO30i JKM3HM TMAalUeHTa U He TpeOYIImUX 3SKCTPEHHOU
MEIUITMHCKON OMOIIIH;

® yYacTHE B OKA3aHWU CKOPOW MEIHUIMHCKON ITOMOIIU IPH COCTOSHUSX, TPEOYIOIIUX
CPOYHOTO MEJIMIIMHCKOTO BMEIIATEIHCTBA,;

® OKa3aHWE MEIMUIMHCKOHN IMOMOIIU MPU YPE3BBIUAWHBIX CHTYAIlHsIX, B TOM YHUCIIC Y4acTHe
B MEJMIIMHCKON HBaKyalluy;

® y4YacTHe B MPOBEJACHUH MEIUIIMHCKON peabUIUTAIIMU U CAHATOPHO-KYPOPTHOTO JICUCHHSI,

e (opmmpoBaHHEe y HacENIeHUs, TAIIMCHTOB U WICHOB UX CEMEH MOTHBAIIUH, HAIIPABICHHOMN
Ha COXpaHEHUE M YKPEIUIEHUE CBOETO 3/I0POBbS U 3/I0POBBS OKPYKAIOIINX;

e 00ydyeHHE TAIMIEHTOB OCHOBHBIM THTHEHUYECKHM MEPOIPHUATHIM O3J0POBUTEIHLHOTO
XapakTepa, CIOCOOCTBYIONIMM MPO(PWIAKTAKE BO3HUKHOBEHHS 3a00J€eBaHUN U
YKPETICHUIO 3/I0POBBSI.

e [PUMCHCHHE OCHOBHBIX TPUHIIUIIOB OPTaHWU3AINN OKa3aHHUS MEIUIIMHCKON TIOMOIIH B
MEIUIIMHCKUX OPTaHU3aIUsaX U UX CTPYKTYPHBIX MOAPA3/IEICHUSX;

® CO37aHHE B MEIUIIMHCKUX OpPTaHU3aIUsAX OJarompusSTHBIX YCIOBHM i MpeObIBaHUS

MAIUCHTOB U TPYJAOBOH JIEATEIIBHOCTH MEIUITTHCKOTO TIEPCOHAIA;

BeJICHUE MEIUIIMHCKON TOKyMEHTAllMU B MEAUIIMHCKUX OPTaHU3aIHIX;

OpraHM3aIysl MPOBEICHUS MEIUIIMHCKON YKCIIEPTU3HL;

y4acTHe B OPTaHU3AIMH OI[CHKU Ka4eCTBA OKa3aHUs METUITMHCKOW ITOMOIIY MAIlMeHTaM;

co0JII0IeHHe OCHOBHBIX TpeOoBaHMM HH()OPMALIMOHHON O€30MacCHOCTH;

aHaJlM3 HAay4HOU IUTEepaTypbl U OUIIHAIBHBIX CTATUCTUYECKUX 0030pOB, ydacTue B

MPOBEJICHNN CTATUCTHUYECKOTO aHamu3a W MyONUYHOE TMPEACTABICHUE IOTYYCHHBIX

pe3yIbTaTOB;

® y4YacTUe B PEHICHHH OTAENBHBIX HAyYHO-MCCIENOBATENbCKUX M HAYYHO-TPUKIATHBIX
3aja4 B 00JAacTH 3/IpaBOOXpPAaHEHUS IO JHUATHOCTHKE, JICUCHUIO, MEIUIIMHCKON
peadbmHTanuy U MpopUIaKTUKE.

- KOMHCTGHHI/Iﬁi OIIK-7 - rOTOBHOCTbH MCIIOJIE30BaTh OCHOBEI Q)HBHKO—XHMPI‘IGCKI/IX,
MAaTEMAaTUYCCKUX N UHBIX CCTCCTBCHHOHAYYHBIX HOHSITI/IfI, U MCTOAOB IPpHU PCIICHHUN
HpO(I)CCCI/IOHaJ'IBHBIX 3ajJa4,

Tekymmii KOHTPOJIb YCHEBAEMOCTH PEATU3YETCs B paMKax IMPAKTUYECKHX 3aHATHH U
MIPOBEICHUS KOJUIOKBUYMOB. [IpoMexxyTouHas arrecTaus OCyUIECTBISIETCS HAa K3aMEHE.

3.1. Cooepircanue oucuyuniunsl

Tema 1. BBeieHue. ATOMHO-MOJIEKYJISIDHAS TeOPHS.

[Ipeamer xumun. 3Hauenne xumun. Pons xumun B 6nonoruu. [lonarue o Bemectse. [IpocTeie
cioxHble BemecTBa. duzmyeckue M XUMHUYECKUE SIBICHHS. ATOMHO-MOJEKYJSIpHAs TEOpPHUs:
BBejeHHE B ucTopuio. Pabotel JlomoHnocoBa, JlaByaswe, [lansTona. [lonsarue 06 atome. ATomMHas
eauHuIa Maccel. OTHOCUTENIbHAS aToMHasg Macca. [loHaTue o XuMHIecKoM 3jieMeHTe. M30TOIEL.
[Touste o monexkyne. OTHOCUTENbHAA MOJEKYJsipHas Macca. MOJEKYJIApHbIE U CTPYKTYpPHBIE
¢dopmynbl. MonekyssipHas W KpUCTaJulMdyeckas amiorponuu. Mok, MonsipHas Macca.
CrexroMeTprUYeCKUe 3aKOHbl XMMHH: 3aKOH COXPAHEHHSI MAaCChl, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH KpaTHBIX OTHOILUEHHM, 3aKOH HDKBUBAJICHTOB. [IOHATHE 3KBUBAJIEHTA, 3KBUBAJCHTHOU
Macchl. PacyeT SKBHUBaJE€HTHONW MAcChl MPOCTOTO M CIOXHOTO BEHIECTBA. JKBHBAJEHTHBIN
o0BeM. ['a30BbIe 3aKOHBI: 3aKOH MapIHAIbHBIX NaBleHUH JlanbToHA, 3aKOH MPOCTHIX 00HEMHBIX
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OTHOIIICHUH, 3aKOH ABOTaapO ¥ CIEICTBUSA U3 Hero. MomsipHblii 00beM Taza. OTHOCUTENbHAS
IJIOTHOCTh OJHOTO raza mo JApyromy razy. YpaBHenuss MenpaeneeBa-Knanelipona, Ban-aep-
Baanbca. Ycranosinenue (GopMyIibl BeliecTBa 1Mo MPOIEHTHOMY cocTaBy. [IpaBuio [rononra u
[ITn.

Tema 2. Ctpoenue aroma.

Brenenune B ncroputo Borpoca. PazBurre npeAcTaBiIeHU O CTpPOCHUH aToMa. MoJenn CTpOeHUs
atoMma  (TomcoHna, Pesepdopna). DNIeKTPOMarHUTHBIE BOJIHBI. XapaKTepucTUKu
AJIEKTPOMArHUTHBIX BOJIH: [IJIMHA, aMIUIMTYJa, YacTOoTa, BOJIHOBOE 4MCIO. KBaHTOBaHHBIN
XapakTep DJHEPreTHUYEeCKUX Uu3MeHeHuil. YpaBHeHue Ilnanka. ATomHble crnekTpbl. CHexTp
aTOMapHOro Bojopoaa. YpaBHeHue PunGepra. Ilnanerapnas wmogens aroma bopa.
KopnyckynspHo-BoaHOBON nyann3M. YpaBHeHue e bpoitnsa. IlpuHuoun HeonpeaeneHHOCTH
I'eiizenOepra. KBanToBO-MexaHn4eckoe MpeAcTaBieHNe 0 CTPOEHUH aTtoMa. BonHoBas QpyHKuus
(monsitue). KBaHTOBBIE uMcia. ATOMHBIE OpOuTanu. ['paHWYHBIE TOBEPXHOCTH S-, p-, d-
opOuTaneil. Y3/I0BbIe TOBEPXHOCTH. MHOTO3JIEKTPOHHBIE aTOMbI. (DakTOphI, BIMSIONIME Ha
SHEPTUI0 MHOTOAJIEKTPOHHBIX aTOMOB. [IpMHIUIBI W TOCHEAOBATENBHOCTh 3alOJHEHUS
ANIEKTPOHHBIX OOosovek: mnpuHiun I[laymn, mMunumym bsHeprum (mpaBuiio KiedkoBckoro),
npaBmiio ['yHAa. DIeKTpOHHBIE MacmopTa aToMOB. 3amnoiHeHue obonodek y anementos I, 11, 111,
IV nepuonos.

Tema 3. [lepuonuvecknii 3aK0H U Nepuoanveckas cucrema 3j1eMeHToB /I..MeHeneeBa.
[TonbITKM cucTemaTu3anuu 351eMeHTOB. OTKpBITHE TTepruoaudeckoro 3akona J[.M1.MenaeneeBbiMm.
CtpykTypa mnepuoanyeckod cucrteMbl. llpuuMHa mEpUOAUYECKOrO0 W3MEHEHHUsI CBOWCTB
aneMeHTOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB 3JIEMEHTOB TJIABHBIX M IMOOOYHBIX
noarpynn. s-, p-, d-, f-Onementsl. CBoHcTBa CBOOOJHBIX aTOMOB: DHEPIHs U MOTEHIIHAT
WOHHU3AIMH, CPOJCTBO K JIEKTPOHY, paJNyC aTOMa U MEPUOIUYHOCTh UX U3MEHEHUH.

Tema 4. Xumuyeckas cBsizb. CTpoeHHe MOJEKYJI.

Ucrtopust Bompoca. [lpuumHbl 00pa3oBaHuss XUMHUYECKOW CBsi3u. OCHOBHBIE XapaKTEPHUCTUKHU
XUMHUYECKOM CBSI3U: SHEPTHs, AJIMHA, BAJICHTHBINA YTOJ, MOJSIPHOCTD CBSI3U. D (HEKTUBHBIN 3apsij
aTOMOB. JIUTIOIBHBI MOMEHT CBSI3U. J{MMOJBbHBII MOMEHT MHOTOATOMHOM MoJieKyJbl. [loHsTHE
00  anmektpoorpunareidbHoctd  atomoB.  Illkama  [lomuura.  M3MeHeHHe  BEIWYHH
AIEKTPOOTPHUIIATEIIFHOCTEN 1O mepuoaamM u rpynmnam. CTereHb OKHCICHUS JJIEMEHTOB. Pacuer
CTENEHU OKHCIICHUs. BaleHTHOCTh XMMHMUYECKHX 3JIEMEHTOB. Pa3nuuHble TPAKTOBKU MOHATHUS
BJICHTHOCTH B COBPEMEHHOW XUMHUHU. MeTo | BAJICHTHBIX CBsI3eil. OCHOBHBIE TOJIOKEHHS METOJIa
BaJICHTHBIX CBs3eil. MeXxaHu3Mbl 00pa30BaHUs OOMIMX DIEKTPOHHBIX Map KOBAJICHTHOW CBS3H.
JloHOpHO-aKUenTopHas CBsi3b. BajeHTHbIE BO3MOKHOCTH 3J€MEHTOB. OJuHapHas W KpaTHbIE
cBsa3u. O6paszoBanue G- U m-cBaseil. [mOpumuzamus AO: sp, sp*, sp’, sp’d, sp’d®. TeomeTpus
moutekyn BeF,, BFs;, CHis, NH;, H,O, PCls, SCls. Muoroneatpobsie cBs3u. CTPOCHHE MOJIEKYJIT
HNO;, O;, SO,, SOs;. IlpeumymiectBa M HEAOCTaTKM METOJ@ BaJEHTHBIX CBsized. Meton
MOJICKYJISIpHBIX ~ opOuTaneil. OcHoBHble monoxkeHus: wmetoga MO. CessbiBaomue U
paspeixisitome MO. - u 1-MO. Duepretuyeckue auarpammbl MO. 'oMoaTOMHBIE MOJEKYJIbI
sanemeHToB | u II mepuonoB. /lnaMarHuTHBIE W MapaMarHUTHBIE MOJEKYJbl. | eTepoaToMHbIe
Mosekysbl CO u NO. CpaBaenne metooB BC u MO. Nonnas cBa3b. Mexanu3m o0pa3oBaHMs
MOHHOM CBSI3U. 3aBHUCUMOCTb MEXKHOHHOTO B3aWMOJECHCTBUS OT PACCTOSHMS MEX]Y HOHAMHU.
VYpasaenue bopra. OcoOeHHOCTH MOHHOI CBs3U. Mertamnuueckast CBsA3b. MeXMOIEKYISIpHOE
B3aumojeiicteue. Cunbsl Ban-nep-Baanbca. DHeprusi MexKMOJIEKYJISIPHOTO B3aMMOJICHCTBUS B
CpPaBHEHUH C DHEPrUed XMMHYECKOTO B3amMojieicTBHsI. OpHUEHTAIlMOHHOE, WHIYKIIMOHHOE M
JUCIIEPCUOHHOE B3auMojencTBue. MakTopel, ONPENEISIOIINE IHEPTHID MEXMOJEKYIISIPHOTO
B3aumojeiictBud.  Bomopoagnas  cBsa3b.  Ilpupoma  BomopomgHOl  cBs3u.  Mex- H
BHYTPUMOJIEKYJISIpHAs BOJOPOJIHAs CBA3b. OHEPrusi BOJOPOJHOM CBSI3U. 3aBUCUMOCTh
(hU3UYECKUX CBOMCTB BEIIECTB C MOJICKYJISIPHON CTPYKTYpOH OT XapaKTepa MEKMOJIEKYIIIPHOTO
B3aMMOJICHCTBHS (TeMIIepaTypa KUIIEHUS, TUIaBIICHUS, TeTUIOTHI (Pa30BBIX MEPEXOI0B).
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Tema S. Xummus s-371eMEHTOB.

OcoGenHoctu cTpoeHus aToMOB. CIIOCOOHOCTh K 00pa30BaHUIO0 XMMHUYECKUX CBsI3eil. XapakTep
W3MEHEHUsl CBOMCTB B rpynmnax. Bomopona. Ilonmoxkenue snemMeHTa B NEPHOJUYECKON CUCTEME.
N3otonsl Bomopoaa. duznueckne U XMMHYECKHAE CBOMCTBA. B3amMmopelcTBue ¢ MeTamiaMu U
HeMetauiamMu. ['uapuasl. OCHOBHbIE U KHUCHOTHbIE TUApUbl. CTENeHb OKHUCIEHHS aToma.
Haxoxnenne B mpupoxae. Boma. Ponb Bomel B Omomormueckux mporeccax. lllemounsie u
1IeJI0YHO3eMeNbHbIE MeTauibl. DU3NUecKue M XUMHUYEeCKue cBoiicTBa. OTHOIIEHHE K BOJE,
KUCJIOTaM, HeMeTaiaM. M3MeHeHHMe XUMHUYECKOW akKTHMBHOCTM B rpynnax. Okcuasl u
nepokcuasl MetamioB. Comu. Xnopunsl HaTpus U kanusa. KapOonatel. OKCHI U THAPOKCHU]
kanpus. JKecTKocTh BOABI M CHOCOOBI ee ycTpaHeHus. buonornyeckue (QyHKIUM Kalius U
HaTpHs, KaJblUsl U MarHusl B ’KUBOM OpraHU3ME.

Tema 6. Xumus p-3J1eMEHTOB.

OO6muit 0630p. OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHUS aTOMOB. BakHeiline XalbKOTeHBl —
kuciopos u cepa. Kucinopon. CtpoeHrne atoma 1 €ro OCHOBHBIE XapakTEepUCTHKU. HaxoxaeHue
B MpHUpoe, GU3nuecKre U XUMHUIECKHEe CBOMCTBA, OoMyueHue. buomorndeckas posib KUCIOPOA.
dusnueckre CBOMCTBa Kuciopoga. Xumuueckue cBoicTBa. CNOCOOHOCTh K OKHCIEHHIO.
O6pazoBanue okcuaoB. O0Ias XxapakKTepUCTHKa OKCUI0B. OCHOBHBIE, aM(pOTEepHBIC, KUCIOTHBIC
OKCHJBI. 3aKOHOMEPHOE U3MEHEHHE CBOWCTB B mepuojgax wu rpymmax. OOpazoBaHme
naanepokcun (O,) u mepokcun (O,*) woHOB. Haamepokcuabl ¥ IEPOKCHIBI METAJLIOB.
[Tepokcun Bomopoma. CBolcTBa, MOBEACHUE B BOAHBIX pacTBopax. OKHUCIUTENbHBIE U
BOCCTAaHOBUTENbHBIE CBOWCTBA. [IpuMeHeHHe B TeXHHKe, ObITy, MeAuIuHe. Poimb mepokcuaa
Bojopoaa B KuBbIX cucreMax. O30H. CtpoeHne Monekyybl. @Ou3ndeckne CBOMCTBA.
OOpazoBanue 030Ha B PA3IUYHBIX MpoIeccax. 3alluTHAs pPOJb O030Ha B TMPHUPOJE.
OxkwucnurenbHas aKTUBHOCTH 030HA. O30HHIBI.

Cepa. CrpoeHue aroMa, OCHOBHBIE XapaKTepUCTUKHU. PacmpocTpaHeHue B IPHUPOJE.
Annotponable Monupukanuu. Puszndeckue cpoiicTBa. COEOUHEHUS CEpPhl CO CTENEHBIO
okucnenus: —2. CepoBogopona. CpoiictBa. Cynbhuabl u Tuapocyibhuasl. BoccTraHoBUTETBHBIC
cBoiicTBa cynbua-uoHa. CoeAMHEHUsS cepbl CO CTemneHbio okuciaeHus +4. IlpoGrema
yrunuzainuu SO, u3 arMmocdepsl. CepHucras kuciota. CynbQUTEI U THAPOCYIb(UTHL.
Coenunenust cepel co creneHplo okucieHus +6. Crpoenune moisekyael SO;. dusnueckue u
xuMmuueckue cBoiictBa. Cepnas kuciora. CynbhaTsl ¥ THIPOCYIb(ATHI.

A3zor. CTpoeHue aTtoMa, OCHOBHBIE XapaKTEPUCTHKHA. BO3MOXHBIC CTEICHH OKHCICHUSI.
MonekynsapHubii a3ot. [lonyuenue. @uznyeckue U XUMUYECKUE CBOMCTBA. HUTpUIABI 21EMEHTOB.
Avmmnak. B3anmogeiictBue ¢ Bogoi u kuciaoraMu. OKcHIbl a30Ta. A30THas KHCIIOTA B €€ COJIH.
B3auMogeiicTBue a30THOW KUCIOTHI Pa3IMYHON KOHLEHTpauuu ¢ MmetawiamMu. Conu a30THOM
KHCJIOTHI M UX TTpuMeHeHne. Hutpatsl aMmMmoHnus, kaymst 1 Hatpus. KpyroBopoT a3zota B mpupoe.
buoxumuueckas posb azora.

®docdop. CtpoeHne aTomMa, OCHOBHBIE XapaKTePUCTUKH. AJToTponHbie Moaudukauu Gocdopa.
@ochunel. Dochun. Comu dochonus. Tamorenunsr docdopa. Dochopucras KuCIOTA.
®docdatsl. [Ipumenenue coneit pocopHbIx kKUCIOT. bronorudeckas poib pocdopa.

lanmorensr. OOmmii 0030p. DieKTpoHHAs KOHQUTypalus aromMoB. HaxokneHue B mpupoje.
Xnop. Pusnueckue n xumuueckue cBoicTBa. Ilomyuenume. ConsiHasg KUCIOTa M €€ COJIN.
Baxneiilue coequnenus xyiopa. buoxumuueckasi pojb rajloreHoB.

VYraepon. Haxoxnaenune B mpuponae. Amnorponus yriaepoaa. Okcuabl yriiepoja. YrosbHas
KHCIIOTa U ee coiu. Poib yrieposia B OpraHnyecKoi XuMUHU.

Tema 7. O6umas xapakTepucTuka d-3jeMeHToB. KoMnjekcHble coeIMHEHUsl.

O6muit  0030p  d-omemeHTOB.  OCOOEHHOCTHM  CTPOCHHUS  DIEKTPOHHOW  0OOJIOYKH.
Koopnunannonnas teopusi Bepuepa. I'maBnHas u mnoOounasi BaneHTHocTH. I[lpuponma cun
KOMIUIEKCOOOpazoBanus. Jlurana, KoMIUIEKCOOOpazoBaTelnb, KOOPAMHALMOHHOE  YHCIIO.
KaTnonnele, aHMOHHBIE, >SJIEKTPOHEUTpPAIIbHBIE KOMIUIEKCHBIE coeauHeHus. HomeHkmarypa
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KOMIUIEKCHBIX CO€IMHEHUN. DaKTOpbl, BIMSIOIIME HA CBOMCTBA KOMILIEKCHBIX COECIUHEHUM.
JIuranael: MOHO-, OM-, IOJIMACHTAHTHBIE. XEIaTHBIE KOMIUIEKCHBIC COSIUHEHNS. Y CTOMYNBOCTD
KOMIUIEKCHBIX COCIMHEHUN. POJIb KOMITJIEKCHBIX COCIUHEHHH B OMOJIOTMYECKUX TpOIleccax.
I'emorno6un. Xnopodumt. bruomeranisl 1 OMOTUTAH/IBL.

3.2. Jlabopamopuuslii npaKmuxKym

No Homep pazoena oucyuniunwvi Haumenosarnue nabopamoproii pabomuwi

1 1 PactBops1

2 2 Onpenenenne noka3aTelis MPeOMIICHUS

3 4 Omnpenenenue TemMnepaTyp KUMEHUS U TIaBJICHUS
4 5 MeToObI OYNCTKH BEIECTB

4. OOpa3oBaTeJbHbIC TEXHOJIOTHH

B cooTtBercTBUM ¢ pabouel mporpaMMoOi U TEMAaTHYECKUM IIAHOM U3Y4YEHHUE AUCITUTUTMHBI
IIPOXOJUT B BHUJE AyAUTOPHOM M CAMOCTOATENBbHOM pabOThl CTYJIEHTOB. Y4eOHBIN mpolecc B
ayJTMTOPUH OCYIIECTBISICTCS B (POpME JISKIIMOHHBIX U J1a00paTOPHBIX 3aHATHH.

[TpenycMOTpeHbl JIEKIUH-BU3YyAIN3allUl C MPOOJEMHBIM M3JI0)KEHHEM OCHOBHBIX TEM
Kypca, KOTOpble BXOAAT B pabodyio mporpammy (mpencraBieHbl B Tabmuie «CoaepikaHue
IUCUUIUIMHBDY). Ha 1mabopaTOpHBIX 3aHATHUSAX BBIMOJIHAIOTCS TeMaTHYeCKHe J1labopaTopHbIE
paboThl, HA KOTOPBIX OTPAOATHIBAIOTCS HABBIKM CHHTE3a M (DH3UKO-XUMHUYECKOTO aHaIM3a
MOJy4aeMbIX COEIUHEHHH.

PCKOMCHI[yeMBIe 06pa30BaTeHBHI)I€ TCEXHOJIOI'UHN: peﬁTHHFOBaH TEXHOJIOI'UsA, TEXHOJIOI'Us
MHTETPaTUBHOTO, poOJIEeMHOTO, MHHOBAI[IOHHOTO, JMYHOCTHO-OPHUEHTUPOBAHHOTO,
i epeHIPOBaHHOTO, WHAWBUIYAIBHOTO, PA3BHUBAIONIETO OOYYEHHS W TYMaHUCTUYECKOTO
obpazoBanus. He menee 30% nexkuuii OyaeT 4MTaThCsl C UCHOJIB30BAHUEM MYJbTUMEIUHHBIX
CpeICTB OOyUYeHHUS.

5. Y4eOHo-MeTOaAMYeCKOE OOecnedeHHe CAMOCTOSATEJIbHOM padoThl 00yYAIOIINXCS

CamocrosTenbHas paboTa CTyJIEHTOB BKJIIOYAeT pabOTy B UUTAJIILHOM 3ajie OUOIMOTEKH, B
yueOHBIX KaOuHerax (1adopaTopusix) M B JIOMAIHUX YCIOBHUSX, C JIOCTYIIOM K pecypcam
WHTepHeT a1 MOATOTOBKM K YCTHOMY OIIPOCY, KOHTPOJBHBIM paboTaM M TecTaM, a TakKxkKe
oopMieHHe HAyYHBIX PHCYHKOB B aib0OMe KaK OT4YeTa IO COOTBETCTBYIOUIMM TeMaM
1a00paTOPHBIX PadoT.

Otuetsl 10 1a00OpaTOpHBIM paboTaM MPEICTaBISIOT COOON OTYETHBIM JOKYMEHT O pabore
CTyJIeHTa B TeueHHe ceMmecTpa. Hamumuume OTUYETOB, 3a4TEHHBIX MpPENoJaBaTeleM, BEIYLIETO
71a00paTOpHbIE 3aHATHS, SABISIETCS HEOOXOAMMBIM YCIOBHEM JOMyCKa K CAade 3K3aMeHa IIo
IUCLUIUIMHE. DTO Takke OJUH U3 3((EeKTUBHBIX METOJOB MO3HAHUS, TaK KaK MMEHHO B
npoliecce HAMMCAHUs OTYeTa CTYJCHT ACTAIBHO W BAYMUYMBO aHAIU3UPYET MOJYUYCHHBIC B XOJIE
BBINOJIHEHHSI J1a00paTOpHOM paboThl Pe3yNbTaThl, IPOBOJUT KAYECTBEHHBIH M KOJINYECTBEHHBII
aHayu3, GOpMyIUpPYET BBIBOJ O MpOJEIaHHON padoTe, YTO CIOCOOCTBYET JIyUIIEMY YCBOCHHIO
MaTepHala, pa3BUBaeT y CTYJCHTOB BHUMaHUE U HAOII0AaTEIbHOCTb.

K ghO[!MaM TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU JUCHUIITIMHBI OTHOCUTCA CJICAYIOLICC:

e VYCTHBIN OIIpOC
e KomnokBuyM o TemMam paszenos 1-4
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e KomIoKkBUYM MO TeMaM pa3aenos 5-7
e [IpoBepka OTYETOB MO TEMaM JIa0OPATOPHBIX 3aHITHIA

OcHOBY Uil  CaMOCTOSITEJIbHOW  TMOJATOTOBKM  CTYJEHTOB  COCTaBIsiET  yueOHOo-
MemoouuecKkue nocoousn:
aitues C.J[. PactBopsl: Ilpaktukym. — Hwxkuuii Hosropoa: Hukeropoackuii

rocynusepcuret, 2012. — 27 c.;

KomeumoBa H.A., 3aiines C.JI. Metonsl ouncTtku BemecTB: DuibTpoBaHue
nepekpucTamm3anys. YueoHo-meroandeckoe nocooue. — Huxunit HoBroposa: Huxeroponckuit
rocynusepcuret, 2014. — 14 c.;

KomemoBa H.A., 3aiines C.JI. METO/JIbl OUYMCTKM BEIIECTB: IIEPEI'OHKA.
VYuyebHo-meronuueckoe nocooue. — Hwmxuuit Horopoa: Hmkeropoackuii rocyHuBEpCUTET,
2014. - 11 c.

Bonpockl kK yCTHOMY OIpPOCY M KOJUIOKBUYMAam IIPEACTABICHbI B NPHUBEICHHBIX BBILIE
y4eOHO-METOAMUECKUX TOCOOMSIX.

[TpoMexyTouHass aTTecTanusi MO HMTOTaM OCBOEHHUS NUCIUIUIMHBI MPOXOIUT B (opme
3K3aMeHa.

6. (I)OH)] OIICHOYHBbIX CpEIICTB JJIA HpOMe)KyTO‘lHOﬁ arreCcrauum 110 JII/ICIIHIIJII/IHC,
BKJIIOYAIOIINIA:

6.1 Ilepeyenp KOMIeTeHIMH BBINTYCKHUKOB 00pPa30BaTeJIbHOM NPOrpaMMbl ¢ yKa3aHUeM

pe3yJbTaToB 00y4YeHUs1 (BHAHWI, YMEHHWIl, BJaJeHNH), XapaKTepUu3ywIIuX 3Tanbl UX
(¢popmupoBanus, onucaHue NMokKasareieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIHI Ha
Pa3JIMYHBIX ITanax uX (OpMHPOBaHHS, B KOTOPBIX y4acTBYyeT AUcUMIIMHA «O0mas
XHUMUSD, IPUBEIEHBI B Ta0JMLe

OIIK-7 - roTOBHOCTH HCIOJIL30BATH OCHOBbI (PU3HMKO-XMMHYECKHX, MATeMATHYECKHX
U HHBIX €CTeCTBEHHOHAYYHbIX NMOHATHH, H MeTOJ0B NPH pelleHHH NpodeccHOHATBHBIX

3aaay4;
WNunukatopsl Kputepuu oneHnBanus (IeCKPUIITOPHI)
KOMIICTCHIIU HE3aYTCHO 3a4TCHO
«ILIOXO» «HEYZIOBIIE | «yIOBJIETBO «XOPOILOY «O4YCHb COTIMYHO» | «IIPEBOCXOJ
TBOPHUTENIb | PHUTEIBHOY XOPOIIIO» HO»
HO»
3uatb: ocHOBHBIE | OTcyTrctBue | Hammuwme 3HaHue 3HaHue 3HaHue 3HaHue 3HaHne
dusuko- 3HaHHUU rpyObIX OCHOBHOT'O OCHOBHOT'O OCHOBHOT'O OCHOBHOTO | OCHOBHOTO U
XHMHYECKHE, Marepuaia | OmMOOK B | Marepuajiac | MaTepHaloM | MaTepuajlac | Marepuaja | JIOIOJHUTEN
MATCMATHICCKIE OCHOBHOM psioM C psiioM He3HauuTenb | 0e3 omudok BHOTO
Mmarepuaiie | HerpyObIX 3aMETHBIX HBIMH u Marepuaa
H MHBIC OImuO0K MOTPEIIHOCT | TOTPENIHOCT | TMOTPEITHOCT | 0e3 ommboK
€CTECTBEHHOHAYY cit AMU eii u
HBbIC ITIOHATUA U MHOI'PEIIHOCT
METO/IBI, el
HEO0O0XONMBIE
TIPY peIIeHUH
po¢heCCUOHATBH
BIX 3a]a4
Ymern: ITonnoe OTtcyTCcTBH YMmenue YMmenue YMeHue Ymenue 6e3 YMeHue B
MIPUMEHSTh OTCYTCTBUE | € yMEHHS MPUMEHSTh MIPUMEHSTh MPUMEHSTh oLIMO0K COBEpIICHCT
pas3uuHbIe yMEHHS NPUMEHSATh | pa3M4YHbIe | pa3IM4YHbIC pa3iuuHbIe PUMEHSTh BE
(bu3MKO- MPUMEHSTh | pa3iuyHbIe (dusmko- (hH3HKO- ¢busmKo- pa3nuyHbIe MIPUMEHSTh

8




XUMHUYECKHE, pa3IuIHbIe (uzuko- XUMUYECKHE | XUMHYECKHE | XMMHUYECKHE (uzuko- pasIuIHbIE
MaTEMAaTUYCCKUEC (bl/ISI/IKO- XUMHYECK N N N XUMHNYCCKUC (bI/IBI/IKO-
u HHBIC | XUMHYECKUE ue, MareMaTHde | MaTeMaThue | MaTeMaTHde , XUMHUYECKHE,
€CTeCTBCHHOHAYY , MareMaThd | CKWE M MHBIC | CKWE M MHBIC | CKHE M MHbIE | MareMaTHde | MaTeMaTh4e
HbIC TIOHATHS U | MaTreMaTh4de CCKHC U €CTeCTBCHHO | €CTCCTBEHHO | €CTCCTBEHHO | CKHC U MHBIC | CKHC M UHBIC
METOIbI, CKHE 1 UHBIC WHBIC HayJHBIC HAy4YHBIC Hay4YHBIC €CTECTBECHHO | €CTECTBEHHO
HeO6XOZ[I/IMbIe €CTCCTBCHHO C€CTCCTBCH IIOHATHUA U TIIOHATHUS U TIIOHATUSA U HAaYy4YHBIC Hay4HBIC
npu pelIeHun Hay4YHbIC HOHAYYHBI METO/IbI, METOJIBI, METO/IBI, TTOHATHS U MTOHATHS
npodeccnoHanbH MOHATHA U € TIOHSITUS HEOOXOIHUM HEO0O0XO UM HEOOXOIUM METO/IBI, METOJIBI,
BbIX 3a1a4 MCTObI, 1 MCTO/JBI, BIC ITPpU BIC IIpH BIC ITPpU HCO6XO)II/IM HeO6XO}II/IMBI
HeoOXomuM | HeoOXomu pereHnH pereHnH pereHnH BIC TIPH e TpH
bIe TIpU MBI TIp | mpodeccroH | mpodeccroH | mpodeccHoH peeHnH pemeHnn
peleHUH peIIeHUH ABHBIX ANTBHBIX AITBHBIX npodeccuoH | mpodeccuoH
mpodeccuon | mpodeccro | 3amad mpu 3aa4q Ipu 3a/1a4 ¢ aTBHBIX aJIbHBIX
AJIBHBIX HaJIBHBIX HaJIM4Yuu HaJIM4Yuu He6OJ'II)H_II/IM 3aaa4 3aJa4
3amad 3amau CYIICCTBECHH | HE3HAYUTEIh u
BIX OIMMOOK | HBIX ONTMOOK | HEJ0YeTaMH
Baanern: Tlonmuoe OTcyTCTBH Hanuuue ITocpeactse | ocrtaTouno Xoportee BcecToponn
HABBIKAMU OTCYTCTBHE | € HaBHIKOB | MHUHUMAIbH HHOE ¢ BJIaJIcHue BIIaJICHHE ee BiaJicHue
Pa3IIMYHBIX HaBBIKOB Pa3IUYHBIX | BIX HABBIKOB BIIAZICHHC HaBBIKaMHU HaBBIKaMHU HaBBIKAMH
dusnko- (uzuko- Pa3IMYHBIX HABBIKAMU pPa3IMYHBIX | pa3IMYHBIX pa3IMYHBIX
XUMHYECKHX, XUMHUYECK (uzuko- Pa3IUYHBIX ¢uzuko- ¢usuko- ¢dusuko-
MaTEMaTUYECKUX 150:8 XUMHYECKUX ¢busuko- XUMHYECKUX | XMMHUYECKUX | XUMHYECKHUX
u UHBIX MaTeMaThuy R XUMHAYECKUX R R ,
eCTECTBEHHOHAYY €CKHX U MaTeMaTH4e R MaTeMaThde | MaTeMaThde | MaTeMaTHye
HBIX METOJIOB HpPH HMHBIX CKHMX ¥ MHBIX | MaTreMarude | CKHUX M UHBIX | CKUX M MHBIX | CKHUX M MHBIX
peleHnn €CTECTBEH | €CTECTBEHHO | CKUX M MHBIX | €CTECTBEHHO | €CTECTBEHHO | €CTECTBEHHO
npodeccHOHANBH HOHAyYHBI HAYYHBIX €CTECTBCHHO HayIHBIX HAYYHBIX HAYYIHBIX
BIX 33124 X METOJIOB METOJIOB HAYYHBIX METOJIOB METOIOB METOJIOB IIPH
npu npu METOJIOB npu pu pelIeHIH
peleHuu peleHuu pu peleHun peleHun npodeccruon
npodeccuo | mpodeccron peIICHUH npodeccuon | mpoecCuoH AIBHBIX
HaJBHBIX AIBHBIX npoeccroH ATBHBIX aJTBHBIX 3a1a4
3a/1a4 3a/1a4 aTBHBIX 3a1a4 3amaq
3a/1a4
IlIxayra orieHOK IO 0-20% 21 -49 % 50-69 % 70-79 % 80 -89 % 90 - 99% 100%

MPOLICHTY
MIPaBUIIbHO
BBITTIOJTHCHHBIX
KOHTpOJ’II)HI)IX
3aJaHII

6.2 Onucanue MIKAJ OLeHUBAHUSA

[TpomMexxyTouHast aTTecTamus M0 AUCIUTUTHHE TPOBOAUTCS B (pOopMe dK3aMeHa.

DK3aMeH NPOBOJAUTCS B YCTHOM dopMe B BUJE 3aJaHUN TeopeTudeckoro kypca. CTyJaeHT
JOJDKEH JaTh IOJHBIM U pa3BEPHYTHIN OTBET.

K sx3ameny nomyckaroTcs oOydaromiyecs, BBIIIOJHHUBIINE Bce JabopaTopHble pabOThl Ha
MOMEHT C/Iaud SK3aMeHa, MMCIOLIME 3a4TCHHBIN IperojaBaresieM, BEAyIIUM JIabOpaTOpHBIC

3aHATHA.

I_l.]'[ﬂ NMPOBECACHUA TPOMEKYTOYHOIO
HUCMOJb3YETCH: OTBET 110 6I/IJ'ICTy Ha 5K3aMCHC.

KOHTPOJIA

copMHPOBAHHOCTH KOMIETEHIINH

OuneHka

YpoBeHb IOATOTOBKH




IIpeBocxoaHO

Bricokuii ypoBeHb MOATOTOBKH, 0€3yNpeuHOe BIAJICHUE TEOPETHUECKUM
MaTepHalioM, CTYAEHT JEMOHCTPUPYET TBOPYECKUH MOXOJ K PEIICHUI0
HECTaHAApTHBIX cuTyauuid. CTyIEeHT /aj MOJHBIA U pa3BEPHYTHIM OTBET
Ha BCE TEOPETUYECKHE BOIPOCHI Omiera, MpaBUIbHO WACHTU(PHUIIMPOBAI
MHUKpOIpenapaT M Jajl [0 HeMy HCYepIbIBaloIIie OOBsSCHEHNS,
MOJATBEpXkasi TEM CaMblM BIIAJICHUE TEOPETHUECKUM MaTepHasoM.
CryneHT aKkTHBHO paboTasl Ha Ja0OpaTOPHBIX 3aHATHAX, YeMy
MOJTBEPAKICHUEM SBISETCA BBICOKMM CpeiHUH Oamn 3a TEKyIlyro
yCIIEBaEMOCTh M OIICHKH 32 KOHTPOJIbHbBIE pabOThI*.

OT1ian4HO

Bbicokuil ypoBeHb TMOATOTOBKM C HE3HAYUTEIbHBIMH OLIMOKaMHU.
CryneHT nan TMOJIHBIA M pa3BEpHYTHIM OTBET HAa BCE TEOPETHUYECKHE
BONPOCH OMIIeTa, MPaBUIBLHO MJIEHTU(PUIIMPOBAT MHUKpPOIpEnapaT U Jaaji
N0 HeMy OOBSCHEHHUs, TMOATBEpXKAas TEeM CcaMbIM  BIaJICHUE
TeopeTHueckuM  MarepuansoM. CTyaeHT akTUBHO paboTal  Ha
71a00paTOPHBIX 3aHATHAX, UMEET BBICOKHE CPEIHMH Oayul 3a TEKyIlyro
yCIIEBaEMOCTh M OIICHKH 33 KOHTPOJIbHBIE PaOOTHI.

Oyenb xopo1o

Xopomast mnoaroroBka. CTyAeHT Jan TOJHBIM OTBET Ha Bce
TEOPEeTHYECKHE BONPOCH! OMiIeTa, HO JOIYCTIII HEOOIbIINE HETOYHOCTH
B ONpeAeJeHUsAX  MOHATHH, mpoueccoB u  T.a1.  llpemapat
WACHTU(QUIMPOBAH BEPHO, 110 HEMY JaHbl TIIOJHBIE OOBSICHEHUS.
CryneHT akTUBHO paOoTai Ha J1a0OpaTOPHBIX 3aHATHUSIX, UMEET BBICOKHUE
cpenHUi Oayul 3a TEKYIIYI0 yCIIEBAEMOCTh M OLIEHKH 32 KOHTPOJIbHBIC
paboThI.

Xopomo

B memom xopomias TOATOTOBKA C 3aMETHBIMH  OIIMOKAMU  WIJIH
Henoyeramu. CTyleHT Jal OTBET Ha BCE TEOPETUYECKHE BOIPOCHI
Owiiera, HO IOMYCTUJI HETOYHOCTU B ONPENICNICHUSX MMOHSATUMN, TPOIIECCOB
u 1.1. [lpenmapat uaeHTHQUIMPOBAH BEPHO, HO OOBICHEHUS MO HEMY
JaHbl HenoJiHbIe. IMEIoTCst OIIMOKYU MPU OTBETaX Ha JOTOJHUTEIbHBIC U
YTOYHSIOIIME  BOMPOCHI  dSk3ameHaropa. CryaeHT pabGoTanm Ha
1a00paTOPHBIX 3aHATUSAX, UMEET XOPOIINE CPEAHHNA Oayll 3a TEKYIIYIO
yCIEeBaeMOCTh U OLIEHKU 32 KOHTPOJIbHBIE PAOOTHI.

y,[[OBJ'IeTBopI/ITCJ'ILHO

MuHUMaIBHO JIOCTaTOYHBIA YpPOBEHb MOATOTOBKH. CTYIEHT IOKa3ai
MHUHHUMAJIBHBI YPOBEHb TEOPETHUUECKUX 3HAHUH, ClIean CyLIECTBEHHBIE
OIMOKM MPU OTBETE Ha SK3aMEHAIIMOHHBIN BOIPOC, HO MPH OTBETAaX HA
HaBOJSIIME BOMPOCH, CMOT MPAaBUIBHO COPUEHTHUPOBATHCS M B OOIIMX
YyepTax JaTh NpaBWIbHBIA OTBeT. IlpenapaTr uaeHTU(UIIMPOBAH BEPHO,
HO oOBsicHeHHs! 1Mo HeMmy He AaHbl. CTyAeHT moceman jJabopaTopHble
3aHATHS, HO UMEET HU3KUE CPeJHUI Oai 3a TEKYyIyl0 YCIeBaeMOCTb U
OLICHKH 32 KOHTPOJIbHbIE PaOOTHI.

Hey,Z[OBJ'IeTBopI/ITCJ'IBHO

[ToarotoBka HemoctatouHas u TpeOyeT TOMOIHUTEIBHOTO H3y4YeHHS
Matepuana. CTyleHT naji OmHOOYHBbIE OTBETHI, KAK HAa TEOPETHUECKHUE
BOMPOCHl OWJIeTa, TaK U Ha HABOJASAIIUE U JOMOJHUTENbHBIE BOMPOCHI
sk3aMmenaropa. [Ipemapar uaeHTUDUITUPOBAH HEBEPHO, OOBSICHEHHS II0
Hemy He aaHbl. CTylIeHT mocemian J1a0opaTOpHbIE 3aHATHS, HO MMEET
OUEHb HM3KHE CPEIHUI Oal 3a TEKYyIIyl0 YCIIEBa€MOCTb U OLIEHKH 3a
KOHTPOJIbHBIE paOOTHI.
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[Tioxo CrymeHT oTKa3aJcs OTBEYATh HA YK3aMEHAIIMOHHBIN OWIIeT.

*UHGpOpPMAITUS TIPEIOCTABIISETCS MPEIO1aBaTeIeM, BeIyIIUM JJA00pATOPHBIC 3aHSATHS.

Odopmienne pe3yabTaToB J1a00OPaTOPHBIX PaOOT MPOBOIUTCS B BHJIE OTYETA.

6.3. Kpurepuu u npoueaypbl OeHUBAHUS Pe3yJbTATOB 00yYEeHUS MO AUCIHHUILINHE,
XapaKTepu3yIuX 3Tanbl GopMUpOBaHUA KOMIIETEHIUI

Jnst onleHMBaHUS Ppe3yJbTaTOB OOYyYECHHS] B BHUAC 3HAHMU HCIIOIB3YIOTCS CIEAYIOIIHE
MPOLIEYPbl U TEXHOJIOTUHU:

- NUCbMEHHbIE 0MEenbl Ha BOIPOCH! KOJJIOKBUYMOB;
- yCmHble 0meemul HA 60NPOCHL NPU PPOHMATILHOM ORPOCe HA TAOOPATOPHBIX 3aHITHSIX;
- UHOUBUOYAIbHBLIL yCMHBLIL omeem (JIOMYCK K J1abopaTopHOM paboTe) MO TEMaTHKE
71ab0pPaTOPHOTO 3aHATHUS;
- NUCbMEHHDBIIL OMEem Ha dK3aMEHE.

Jis oueHUBaHMA pe3yabTaTOB OOY4YeHHs B BHJE YMEHUU M BIAJICHUN HCIOJB3YIOTCS
CJIEYIOLIUE ITPOLIEYPbl U TEXHOJIOTUU:

- npakmuueckue konmpoasusle 3a0anua (I1K3), BKiItoyaronye BHIMOJIHEHNUE OHOW WU
HECKOJIBKHX 3aJ1adY;

- 8bINOJIHEHUE 1AO0PAMOPHBIX padom N0 TaHHON AUCIUILINHE,

- ohopmnenue omuemog 1o TeMaM J1a00PATOPHBIX PAOOT.

6.4. TunoBble KOHTPOJIbHBIE 32IaHUS UJIH HHbIE MAaTepPHaJIbl, HEOOXOAUMBbIe IS
OLICHKH Pe3yJIbTATOB 00y4eHHs, XapaKTePU3YIIIUX 3Tanbl GOPMUPOBAHUS KOMIIETeHIHI

IIpumepHbIii nepedYeHb BONPOCOB (YCTHBIA ONPOC, KOJNIOKBHYM) /UI OLCHKH
copmupoBanHocTu 3HaHMi KomnereHuuii OIIK-7:
Tema 1.
1. Ponb xumMuu B OMOIOTHH.
2. Ilpoctsle u crnoxHble BemecTBa. Pu3nueckre 1 XUMUYECKUE SIBICHHUS.
3. UYro Takoe aroM, aTOMHAas €IWHHUIIA MAacChl, OTHOCUTEJIbHAs AaTOMHas Macca,
OTHOCHTEJIbHAs MOJIEKYJIApHas macca?
4. MonekysipHas U KpUCTAUTNYECKAs aJTIOTPOIIHH.
5. Mous. MonspHas macca.
Tema 2.

1. Mopenu crpoenus aroma (Tomcona, Pesepdopna).

2. KBaHTOBaHHBIN XapakTep SHEpreTHUecKUX H3MeHeHHi. YpaBHeHue [lnanka. ATomHbIE
criekTpbl. CHeKTp aToMapHOro Bojopojia. Y paBHenue Punbepra.
[Inanerapnas monens atroma bopa.

4. KopmyCkyJIspHO-BOJIHOBOM  JTyalu3M. VYpaBHenue e bpoins. [TpuHuun
HeomnpezaeneHHocTu ['elizenOepra.

5. KBaHTOBO-MeXaHMYECKOE TMpEeJCTaBIeHHE O CTPOSCHHM aroma. BoaHoBas (yHKIMA
(monsitue). KBantroBele uncna. AToMHble opOuTanu. ['paHUuYHbBIE TOBEPXHOCTHU S-, p-, d-
opouraneii.

6. IlpuHIUOBI ¥ TOCIEAOBATEIBHOCTh 3AlOJHEHUS DJIEKTPOHHBIX O00JOYEeK: MPUHIUI
[Taynu, muanMyM 3Hepruu (npasuio KieukoBckoro), npasuino I'yHaa.

7. 3anomnenue obonouek y anementos I, I1, 111, IV nepuoos.

Tema 3.

[98)
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4.

OtkpsiTHE IEpuoandeckoro 3akoHa /[.J11.MenneneeBbIm.

CrpykTypa nepuoandeckoi cucteMbl. [IprunHa mepuoguyeckoro M3MEHEHHUS CBOMCTB
JJIEMEHTOB.

OC0OEHHOCTH DJEKTPOHHOTO CTPOEHHUS AaTOMOB DJJEMEHTOB TJIABHBIX W IMOOOYHBIX
HNOATPYII. -, p-, d-, f~IIIEMEHTHI.

CpoiicTBa CBOOOJHBIX aTOMOB: SHEPruUs M TOTEHIMAl HMOHU3ALUU, CPOJCTBO K
ANEKTPOHY, PAJINyC aTOMa U MEPUOIUYHOCTh UX U3MEHEHUH.

Tema 4.

1.
2.

4.

5.

[TpuunHbl 00pa30BaHUs XUMHUYECKOM CBSI3H.

OCHOBHBIE XAapAaKTEPUCTUKU XUMHUYECKON CBSI3U: JHEPrus, JIMHA, BAJCHTHBIM YTOJI,
MOJISIPHOCTH CBSI3H.

OddexkTuBHBIA 3apsag  aTOMOB. JIUMONBHBIA MOMEHT CBSI3U. JIMMOJIBHBIT MOMEHT
MHOT0OaTOMHOM MOJIEKYJIBI.

DIEeKTpOOTPULATENBHOCTh aTOMOB. VI3MEHEHNE BEIWMYMH 3JIEKTPOOTPULIATEIBHOCTEN IO
MEpUOJaM U IpymIaM.

CreneHb OKUCIIEHUS 3JIEMEHTOB. Pacuer cTeneHu OKUCICHUS.

Tema 5.

1.
2.

[98)

Bonopon. IlonoxxeHne anemeHTa B IEPUOINYECKON CUCTEME.

duznyeckrue U XUMHYECKHE CBOMCTBA. B3anMoaeHcTBHE ¢ METalllaMd M HEMETaslJaMH.
I'mapuasl. OcCHOBHBIE M KUCTOTHBIE THpUbl. CTeneHb OKucieHus atoma. Haxoxnenue
B IIPUPOJIE.

Bopa. Posib BosibI B OMOJIOTHYECKUX TIPOIIECCax.

lenounsle W MICI0YHO3EMEIbHEIE MeTauibl. DU3NYECKHE M XHMHUYECKHE CBOMCTBA.
OTtHomeHne K BOJE, KUCIIOTaM, HeMeTauiaM. M3MeHeHme XMMHWYEeCKOH aKTHBHOCTH B
rpyImmnax.

Oxkcunpl u iepokcuapl MetautoB. Comm. Xmopuasl Hatpus u kanus. Kapoonater. Okcun
Y TUAPOKCHUJT KaJIbLUS.

Tema 6.

1.

Kucnopoa. Ctpoenue aroma u ero oCHOBHbIE XapakTepucTuku. Haxoxaenue B npupo/e,
(dbu3nYecKkue W XUMUYECKHE CBOMCTBa, MOJydeHue. buomormueckas pojp KHCIOPOJA.
Pu3nyecKre CBOMCTBA KUCIOpOaa. XUMHUUYECKUE CBOMCTBA.

OObmasi xapakTepuctuka OKcuAOB. OcCHOBHbIE, aM(OTEpHbIE, KHCIOTHBIE OKCHUJIBI.
3aKOHOMEPHOE U3MEHEHUE CBOMCTB B MEPUOAX U TpyHax.

Hannepokcuael n nepokcuasl MetaimoB. [lepokcua Bomopona. CBoiicTBa, MOBEACHUE B
BOJHBIX pacTBopax. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpuMmeHeHue B
TEXHUKE, OBITY, MeIUITMHE. POJIb TepoKCHIa BOAOPO/IA B )KUBBIX CUCTEMaX.

O30H. Ctpoenue monekynbl. @usudeckue cBoiictBa. OOpa3oBaHHE 030HA B PA3IMYHBIX
mporeccax. 3amuTHas poJib 030Ha B mpupojge. OKucIuTEeNbHAs aKTUBHOCTH O30HA.
O30HUJBI.

Cepa. CtpoeHue aroma, OCHOBHBIE XapaKTEPUCTHKU. PacmpocTpaHeHuWe B TPUPOIE.
AmnnotponHbie Monupukanyu. GU3NYecKue CBOWCTBA.

Tema 7.

1.
2.

OO6muit 0630p d-3memMeHTOB. OCOOEHHOCTH CTPOCHHSI SJICKTPOHHOM 000IOYKH.
Koopnunanmonnas teopuss BeprHepa. [Ipupona cwin komiuiekcooOpaszoBaHus. Jlurams,
KOMILIEKCOOOpa3oBareyib,  KOOPJWHAIIMOHHOE  4ucio. KaTHOHHBIC, aHUOHHBIC,
AJIEKTPOHEUTPATEHBIC KOMITJICKCHBIC COCTMHEHUSI.

HomeHkiatypa KOMIUIEKCHBIX COeMHEHHMH. DakTopbl, BIMSAIONIME HAa CBOICTBa
KOMIUICKCHBIX COCIWHEHHWH. JIMraHmpl: MOHO-, OW-, TIIOJHMJCHTAHTHBIC. XEJIaTHBIC
KOMIUIEKCHBIC COCTUHEHHUSI.

VY cTONUNBOCTE KOMINIEKCHBIX COETMHEHHUM.
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5. Ponb KOMIUIEKCHBIX COCOUHEHWH B OHOIOTMYECKHX Ipoleccax. [ emormoOuH.
Xnopodumit. buomeranisl 1 OMOTUTaH/IBI.

IIpumepHBbIi NepeyeHb 3aJaHUM 1JIs1 OLEHKH C(POPMHPOBAHHOCTH 3HAHUI KOMIIETEHLUH
OIIK-7:

1. TlpowmmtocTpupyiiTe 3aKOH KpaTHBIX OTHOIICHMH Ha NpUMEpe YeThIPEX BBIOPAaHHBIX
Bamu yriieBonoponos

2. HanwumuTe HaOOpHI BCEX YEThIpEX KBAHTOBBIX YHCEN JJIS KaXJIOTO JIEKTPOHA, KOTOPhIE
HaXoJATCs Ha 4s aTOMHOM OpOUTANH.

3. Uemy paBHBI JJIs a30Ta: a) Macca OJHON MOJIEKYJIbI; 0) OTHOCHTEIbHAS MOJICKYJISIpHAs
Macca; B) MoisipHas Macca? CKOJIbKO MOJIEKYJ COIEP)KUTCSA B OJAHOM, YETBIpHAALATU U
JBaJLIATH BOCBMH I'paMMax 3TOro BemiecTa?

4. Ha xakoM »HEpreTMYecKOM YpoBHE M Ha Kakod AO MOKET HaXOAWTCS DJIEKTPOH, AJIA
koToporo n =3 u / = 1? KakoBa rpann4yHasi TOBepXHOCTb 3T0it AO?

5. Tlouemy aOcomOTHBIE MacChl aTOMOB M MOJIEKYJ OYEHb PEIKO HCIHOJb3YIOTCS B
XUMHUYecKUXx pacuetax? UTo wucnonp3yeTcss B KauyeCcTBE EIUHUIBI HM3MEpPEHUs
OTHOCHUTEIIBHBIX ATOMHBIX M MOJIEKYJISpHbIX Macc? Ilokaxure, 4TO OTHOCUTENIBHAs
MOJIEKYJIsIpHasi Macca a30Ta paBHa MOJIIPHOM Macce.

6. CKOJBKO Y3JIOBBIX MOBEpXHOCTEH MMeEIOT 3s, 2px U 3dy, aroMHbIe opOuTanu? KakoBa ux
dhopma?

7. Omnpenenute 0o0IIee YHUCIO MPOTOHOB, 3JEKTPOHOB U HEUTPOHOB B MOJIEKYJIE CEpHOMN
KHUCJIOTHI, COZIEpsKamIeii u3oTor >*S.

8. Jlns aromMa Maprasia: HamHUIIUTE MOJHYIO SJIEKTPOHHYIO KOH(MUIYpPAalLUIO; HAMUIINTE
HaOOPBI BCEX YETHIPEX KBAHTOBBIX YHCEN JJISl KaX0T0 BaJCHTHOTO 3JIEKTPOHA.

9. Ha xakom ocHoBaHuM (pocdop M BaHAJAUN MOMEIIAIOT B OJHOU TPYIINE MEPHOAMYECKON
cuctemsbl? [loueMy X momenaroT B pa3HbIX NOArPyIIIax?

10. Kakyto »Hepruio HEOOXOIUMO 3aTpaTHTh, UYTOOBI BO3OYAWUTH 3JEKTPOH B arome
BOJIOPOJIa, HAXOASIIUNCSA B OCHOBHOM COCTOSIHUM (Ha MEPBOM IHEPreTUYECKOM YPOBHE),
710 BTOPOT'O U MATOT0 YHEPIeTUYECKUX YPOBHEN?

IIpumepsl BonpocoB 1Jisi codeceqoBanusl (YCTHBIM ONPOC) HA JIA00PATOPHBIX 3AHATHIX
1JIs1 OlleHKH cpopmupoBaHHocTH YMeHui komnereHuun OIIK-7:

1. TeMnepaTprI IJIABJICHUA W KUIICHUS ICJOYHBIX METAJIJIOB USMEHAKOTCA B CJICAYIOINUX MTPpEacIax:

Meramn Li Na K Rb Cs
Tu, °C 179 97.8 63.5 39 28.4
Ty, °C 1340 883 760 696 703

OO0BsICHUTE IPUBEICHHBIC 3aKOHOMEPHOCTH.

2. DHEPruu KPUCTALIMYCCKHX PEIICTOK TAIOTCHHUIOB HATPHsI COOTBETCTBEHHO PABHBI:
Tajmorenuyg NaF NaCl NaBr Nal
E, xJI>x/MoIb 891.0 753.0 719.5 669.5

Kaxk OymeT n3MeHAThCS TeMItepaTypa IUIaBJIEHUS B YKa3aHHOM PsTy?
3. IlpexackaxuTte, Kak OyaeT U3MEHITHCS TEMIEpaTypa ILIaBJICHUS CICAYIOUINX OKCHIIOB, €CITH SHEPTHSI
KPUCTAJNINYECKOM pelIeTKa YMEHbBIIACTCS B PIAY:

Okcnn BeO MgO CaO SiO BaO
E, k/[x/Monb 4520 3915 3475 3280 3095

4. OOBsACHUTE YBEIMUCHUE TEMIIEPATyp KUIICHUS | TIaBicHus B pany: BoHg, BsHio, BioHia.
5. B xakom HampaBlIeHUH U3MEHATCS TEMIIepaTyphl KUTICHUS 1 IUIABJICHUS B PSIIax:

CH4 SIH4 GCH4 Sl’lH4 PbH4

CF4 CC14 CBI'4 CI4

HzO st HQSC HzTC
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HF HCI HBr HI

Ar Kr Xe
6. OOBsICHUTE U3MECHCHHE TEMIIEPATyP KMIICHUS U IJIABJICHUS, IPUBEACHHBIX HIIKE:
I"anoren F, Cl, Br;, I,
Tw, K 40.0 170.0 266.0 386.5
Ty, K 85.0 238.5 332.0 457.5
7. Tloyemy TemmepaTypbl KUIICHMS M IUIABJICHUS DJIEMEHTOB IOATPYMIBI  MeAu  OOJblle

COOTBETCTBYIOIIUX BEJIMYUH I HICJTOYHBIX METaIIOB?

*x

Kakxosa maccoBas gomns pactBopa, coaepxariero 280 T Boasl u 40 T cynbhaTa HaTpUs?

9.  Kak npurotoBHTH CEIyIOINE PACTBOPHI:
a) 250 r 25% pactBopa cyibdara HaTpHsi B BojAe M3 OE3BOAHONW COJNM M M3 KPUCTAJUIOTUApATA C
JIECSATHI0 MOJICKYJIAMH BOJIBI?
6) 500 M1 0.1 M pacTBOpa XJI0pHuaa Kaaus?

B) 1 1 0.1 u. pacTBOpa constHON

KHCJIOTBI?

10. Hpez[noch/ITe KaK MUHUMYM TpU METOAA OIIPEACICHUS IIIIOTHOCTH KUJAKOCTHU.

IIpumepsbl NpakTHYECKUX 3aJaHMI /151 OeHKHU BiajgeHuii komnerenuunii OIIK-7:

l.

[IpuroroButs pactBopsl comu (NaCl, Na,SO4, MgSO4, CuSO,, Na,COs;, KCl, NH4Cl) 3amannabIx
MOJISIPHBIX KOHIEHTparuid. OnpenenuTh IIOTHOCTh KAXKJIOTO pPAcTBOpPa MHKHOMETPHUYECKHM
METOJIOM. YCTaHOBUTh 3aBHCHMOCTh TIUIOTHOCTH pacTBOpa OT KOHICHTpAlUK. 3Has
SKCIIEPUMEHTAJILHO HANICHHBIC 3HAYCHUS TUIOTHOCTH PAacCYUTATh MAcCOBYIO JIOJIIO, MOJISUTBHYIO
KOHHCHTpaHI/IIO, TI/ITp, MOJ'IBHyIO JOJIIO.

TUTpUMETPHUUECKUM METOOM YCTAHOBUTH KOHIIEHTPALIUIO COJSTHON KHUCJIOTHI B PACTBOPE.
OnpenenuTh TeMIIepaTypy KHIICHUS XKUIKOTO BellecTBa. [1o TaOMMYHBIM JTaHHBIM yCTaHOBHTH
€ro Ipupojy.

OnpenenuTh TeMIepaTypy IUIABJICHUS TBEPAOTO BemiecTBa. [10 TaOIMYHBIM TaHHBIM YCTAHOBUTH
€ro Ipupojy.

[Ipennoxute METOIUKY OUYMCTKU XJIOPHIA HATPHUS OT MPUMECH XJIOPUAA KaJIHsl.

IlpumepHbIi NepeYyeHb 3aJaHUM, AJS OUEHKH CHPOPMHUPOBAHHOCTH 3HAHUM M YMEHHH
komnerenuuun OIIK-7:

1.

2.

B dyem 3axmouaroTcs NpUHLUIUATBHBIE Pa3ludMs MEXAy Mojenbio aroma bopa u
KBaHTOBOMEXaHWICCKOW MOJICIBIO aToMa?

[Touemy aOcoNmOTHBIE MacChl aTOMOB M MOJEKYJl OY€Hb PEIKO HCIHOIb3YIOTCS B
XUMHYECKUX pacdetax? UTo WCHONB3yeTCs B KA4YeCTBE CIUHUIBI H3MEPCHUS
OTHOCHUTENbHBIX ATOMHBIX U MOJIEKYJSpHbIX Macc? [lokaxkwurte, YTO OTHOCUTENbHAs
MOJICKYJISIpHAsI Macca a30Ta paBHA MOJIIPHOM Macce.

Omnpenenure SHEPreTHUECKUIA MEPeXo]] AMEKTPOHA aTOMa BOJOPOJIa, COOTBETCTBYIOIIEH
JUTMHE BOJIHBI A = 486 HM JIMHUU B CIIEKTPE UCITYCKaHHUS aTOMapHOTO BOJOPO/IaA.

[Ipu ananu3e okcuaa MapraHiia, OTHOCSIIErocs K OepTojuiMaaM, yCTaHOBJIEHO, YTO
MaccoBasi 10Ji Maprania cocrasisiet 68.2%. Onpenenure GopMyIry 3TOT0 OKCHIA.

Jis atoMa yriepoja 3HAa4eHHMs IIOCJIEOBATEIbHBIX TMOTEHIMAIOB HOHHU3ALWU
cocrapisitorT (B Bosbrax): I1=11.3, [,=24.4, 1,=47.9, 1,=64.0, 1s=392. OOBscHUTE XOJ
M3MEHEHUs MOTEHLMAIOB HOHU3AI[MU 1 YeM BbI3BaH PE3KUI CKa4yOK MpH mepexojie ot Is k
Ls.

Crpoenue aTomMa HMHOTJA CPaBHHUBAIOT cO cTpoeHueM COJIHEYHOM CHCTEMBI: 3JIEKTPOH
(Bemsis1) Bpamaercs Bokpyr sapa (Comnma). [Ipoananusupyite KOPPEKTHOCTH
0100HOTO CPaBHEHUS.

Omnpenennure HEPreTHUCCKUA TEPEX0]] IEKTPOHA aTOMa BOJOPOJIa, COOTBETCTBYIOIICH
JUTMHE BOJIHBI A = 434 HM JIMHUU B CIIEKTPE UCITYCKaHHUS aTOMapHOTO BOJIOPO/IA.
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8. Kax m3MeHsI0TCA IIMHA CBSI3U, NMOPSAJOK CBS3M, DHEPrUS AMCCOLMAIMM M MarHUTHbBIE
cBoiicTBa B psay: Fo  — F, — F,™?

9. OpunakoBa M reomerpuueckas koHurypauus monekyn BeCl, u SiClL? Ykaxwure THn
ruOpuaAn3alii aTOMHBIX OpOUTAaNEll HEHTPAIbHOIO aTOMa, OLEHUTE JUIOJIbHBIII MOMEHT
MOJIEKYJ U BaJICHTHBIE YIJIBI.

10. B psny HF - HCI - HBr - HI TemnepaTypsl KUMNeHHs COOTBETCTBEHHO paBHBI 293, 188,
206 n 238 K. IloueMy B naHHOM cCiy4ae IIPM MOHOTOHHOM HM3MEHEHUH IOJISIPHOCTU
MOJIEKYJI TEMIIEpaTypa KUIEHUS U3MEHSETCS HEMOHOTOHHO?

Bomnpoce! ajst 3x3amMeHa, 1J1s1 OLeHKH c(pOpMHPOBAHHOCTH 3HAHUN M YMEHHUH
komnerennuun OIIK-7:

1. OcHOBHBIE XMMHMUYECKHE IMOHATHS: aTOMHas €QMHMIIA MAcChl, OTHOCUTENIbHAs aTOMHas Macca,
OTHOCUTEJIbHAS MOJICKYJISIpHas Macca. YeMy paBHBI JUIsl a30Ta; a) Macca OJHON MOJEKYIIBI; 0)
OTHOCHUTEJIbHAS MOJIEKYJISIpHAsl Macca; B) MoJisipHast Macca? CKOJIBKO MOJIEKYJI COIEPKUTCS B
YeThIPHAAATH TpaMMax 3TOTro BellecTa?

2.00bsscaute MexaHu3M oOpaszoBanuss mojekyn BeCl, u BClL. Vkaxwure Tum rubpuansanuu
ATOMHBIX OpOMTaNell LEHTPATbHOTO aToMa, OLEHUTE BaJEHTHBIN Yroj, JUMOJIbHBIH MOMEHT,
HOJIIPHOCTH MOJIEKYJI.

3.U3 pactBopa xommuiekcHoit comu CoCl;'4NH; HuTpar cepebpa ocaxmaer Toabko 1/3
coJepxalerocs B Hel xyopa. HanmumuTe KOOpJMHAMOHHYIO (OPMYIy COJIM, HA30BUTE €€ U
OXapakTepu3yHTe MOBEJeHNE TaHHOTO KOMITJIEKCHOTO COEIMHEHHUS B PaCTBOPE.

4.25%-ub1i1 pacTBOp CyJb(ara HaTpUs UMeET IIIOTHOCTH 1.25 r/mi. Onpenenure MOIBHYIO JI0JTIO,
TUTP, MOJIIPHYIO, HOPMAJIbHYIO U MOJISUIbHYIO KOHIIEHTPALlMU JAHHOTO pacTBOPA.

5.CoopmynupyiiTe TPUHIMIBI W TOCJIEIOBATEIILHOCTh 3allOJHEHUS AaTOMHBIX oOpOuTanen
JJIEKTPOHAMHU. 3alUIINTE MOJHYIO 3JEKTPOHHYIO KOH(UTYypalHio 3JIeMeHTa ¢ HomepoM 15, a
Takke HaOOpBl BCEX YETHIPEX KBAHTOBBIX YMCEJN JJIS KaXXJOTO BAJEHTHOIO 3JIEKTPOHA 3TOTO
3JIEMEHTA.

6. BanentHocTs. KoNM4YeCTBEHHbBIE OLIEHKM BAJIEHTHOCTH. UeMy paBHa BaJIEHTHOCTb a30Ta B
a30THOM kucnore? Hatpus B xnopuae HaTpus?

7. ChopmynupyiTe 3aKOH KpaTHBIX OTHOIIEHUH M MPOWLIIOCTPUPYHTE €ro Ha MpHMepe OKCHa,
NepoKcHIa U HaJepoKCuaa HaTpusl.

8. [laiite onpenesnenus riaBHO 1 mobouHoi moarpynn. Ha kakom ocHoBanuu ¢ocdop u BaHaUH
MOMEIIAIT B OAHOW rpynme nepuogudeckoil cucteMbl? [loyeMy uX MOMEMIarOT B pa3HbIX
nojarpynmnax?

9. 300pa3ute 3IIeKTPOHHYIO KOH(Urypamuo nonos Li" u H. OauHakoBel JIn pa3Mepbl HOHOB?
O6ochyiite Bam oTBer.

10. Kak wu3MeHSIOTCS JUIMHA CBSI3M, MOPSIIOK CBSI3M, SHEPrusi JUCCOLMALUU  CIEAYIOLINX
MouteKyIspHbIX dactuil B paay: C," — C, — C,. OtBer 000CHOBaTh. YKaXKUTE MapaMarHUTHBIC
YaCTHULIBI.

11. Cioco0Ob! BeIpaskeHHsI KOHIICHTPALIUH.

12. Dnexrponutrudeckas guccouuanus coequaennii. pH BogHbIX pactBopoB. ['uaponus coneil.

13. O6mas xapakTepucTUKa s-3JeMeHToB. [loaydyenue, cBoiicTBa U MpUMEHEHHUE KaJIusl U HATPHSL.

14. OOuras xapakTepucTuka p-31eMeHToB. [lomyueHne, cBONCTBA U MPUMEHEHHE a30Ta.

15. A3oTHas kucnoTa, €€ CONM — MOIyYEHHE, CBOICTBA, IPUMEHEHHE.

16. ®ocdop, hochopnas Kuciora, e€ coii — MoTydeHne, CBOMCTBA, MPUMEHEHHE.

17. Tanorens! — ¢rop, xya0p, OpOM, MOJ — HAXOXKACHUE B NPUPOJE, MOIYUYECHUE, CBOMCTBA,
pUMEHEHHUE.

18. Xapakrepuctuka d-snementoB. JKene3o, KoOalbT, HUKENb — MOJYy4YEHUE, CBOICTBa,
pUMEHEHHUE.
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19. O6mas xapakTepucTuKa MeTaioB. OCHOBHBIE CIIOCOOBI TIOTYYEHHUS METAJJIOB.

20. Koppo3us mMeTauios.

21. HaxoxeHue B npupoe, NodydeHue, CBOMCTBa, MpUMEHEHUE MeIH, cepedpa, 30J10Ta.

22. TlonydeHue, CBOMCTBA OKCHUJIOB METAJJIOB, OCHOBAHUMW, COJIE — HOPMAJIbHBIX, KHCIIBIX,
OCHOBHBIX, IBOWHBIX, KOMIUIEKCHBIX COEIMHEHUM.

23. I'maponus coneil.

24. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

25. Obuas xapakTepucTuka coenuHeHui anemeHToB A - u [IA-rpymnm.

26. O61mas xapakrepucTuka 31eMeHToB VIIA-rpyniisl (rajgoreHos).

27. Ob1as xapakTepucTuka 31eMeHToB VIA-rpynmsl (XaabKOreHOB).

28. OcobenHocty xumuM kuciaopoga. OzoH. Boma m mepokcun Bojmopona. CTpoeHue u
CBOMCTBA.

29. Ocobennoctu xumun cepbl. CepoBogopoa. Oxcuabl cepbl. Kucnopoansie kucnotel. Comu:
cynb(huTHL, cynbdatel, THOCYIb(aTh. [lepokcocynbdarsl.

30. OOmas XapakTepUCTUKA DJIEMEHTOB VA-TpYIIbl. DJIEKTPOHHOE CTPOEHHUE, CTENEeHU
OKHCJICHUS, Ba)KHEHIINE BOJOPOAHBIE U KHCIOPOJHBIE COCIUHEHHS B PALY a30T - BUCMYT.
Conu. CBolicTBa IPOCTBIX BEILIECTB.

31. O6mas xapaktepuctuka sjeMeHTOB I[VA-rpymnmel. DNEKTpOHHOE CTPOEHHE, CTENeHU
OKHCJICHUS, Ba)KHEHUIINE BOJOPOIHBIE U KHCIOPOJHBIE COEAUHEHUS B PALY YIVIEPOJ - CBUHELL.
Comu. CBONCTBA MPOCTBIX BELIECTB.

32. OcobeHHOCTH XMMMHU yrieponaa. MeTaH, aleTWsIeH; NOJy4deHue U cBoicTBa. KapOunsl.
MoHookcua yriaepoaa, JUOKCH]T YTIEpoaa, yrojibHas KUCI0Ta; KapOOHAT U THIPOKApOOHATHI.
KapOamu, imanamui, HIMaHOBOAOPO/ U THOIIMAHAT BOAOPOAA.

33. Xumus kpemuus. [lomyuenue. B3aumonelictBue co menoyamu u propoBogopoaoM. CunaH
U CUIMIUAbL. J{nOKCua KpeMHUS, OpTOKPEMHUEBAS KUCII0TA, CUJIMKATHI.

7. YueOHO-MeTOAMYeCKOe U MHPOPMAIIMOHHOE O00ecnieyeHne T CUMILIUHBI (MO1YJIs1)

a) OCHOBHAas JUTEpaTypa:

l. OO6mas, Heopranuveckas 1 opranudeckas xumus / badkos A. B., [Tonkos B. A. -
M.: I'SOTAP-Menua, 2014. Pexum JIOCTyna:
http://www.studentlibrary.ru/book/ISBN9785970429785.htm1?SSr=27013414d41133b87b5251d

0) ToTOJIHUTEIbHAS JTUTEpATYpa:

Endumor B.M., O6mass u Heopranuyeckas xumus. lIporpamma, meronundeckue
yKa3aHus, MPUMEphl PEIICHUs 3a/Jad M KOHTPOJbHBbIC 3aJaHUsl IJI1 CTYJIEHTOB 3a0YHUKOB
XUMHKO-TEXHOJIOTHUECKUX crienuanbHocteir By3oB / B.M. Endumon, A.M. Bbepexwnoii, 1N.b.
AJMKUHA, AN. SpommHCKHiA. - M.: Abpuc, 2012 Pexxum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785437200377.htm1?SSr=27013414d41133b87b5251d

2. babkoB A.B., O6mas u Heopranudeckas xumus: yaeOHuk / babkos A. B., bapabanosa
T. W.,, IlonkoB B. A. - M.. [I'DOTAP-Memua, 2013. Pexum poctyna
http://www.studentlibrary.ru/book/ISBN9785970423943.html

B) MporpaMmmMHoe obecriedeHne u HTepHeT-pecypehl:

1. 3BC «tOpaiit». Pexxum nocrymna: http://biblio-online.ru.

2. OBbC «KoncynpTaHT cTyneHTa». Pexum gocryna: http://www.studentlibrary.ru.

3. OBC «Jlanb». Pexxum nocryna: http://e.lanbook.com/.

Jlunensnonnoe IO (omepammonHas cucrema Microsoft Windows, mnaker mpUKIaIHBIX
nporpamm Microsoft Office) u cBo60HO pacmpocTpaHsIeMoe MPOrpaMMHOE 0OeCTICUeHHE.
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8. MaTepuaJIbHO-TEXHMYECKOe o0ecreyeHne JMCUMILIUHBI (MO1YJIs1)

Y4eOHble ayAUTOPUH JIJIsl IPOBECHUS 3aHATHH JIEKIIMOHHOTO TUMA, YKOMIUIEKTOBAaHHBIC
CHELMATU3UPOBAHHON MEOEbI0 U JIEMOHCTPALMOHHBIM 00O0pYy/I0BaHUEM (IIPOEKTOP, HOYTOYK,
9KpaH); CEMHHApPCKOTO THMA, TPYINIOBBIX M HHIMBUIYaJbHBIX KOHCYJBTAIlMH, TEKYIIETO
KOHTPOJISI M TIPOMEKYTOYHON aTTecTally, YKOMIUIEKTOBAHHbIE CIEIUATM3UPOBAHHON MeOeIblo;
MOMEILIEHUE JJIsi CaMOCTOSITENIbHON paboThl 00yyarolUXcs, OCHAILIEHHOE KOMIUIEKTOM MeOenH,
JEMOHCTPAIIMOHHBIM 000pyZO0BaHUEM (9KpaH, MPOEKTOp), MEPCOHAIBHBIM KOMITBIOTEPOM C
BBIXOJIOM B MHTEpPHET U OO0ECHEYEeHUEM JIOCTyHna B JJIEKTPOHHYIO HH(OPMALMOHHO-
obOpazoBarenbHyto cpeay HHI'Y.

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusimu GI'OC BO mno cnenuaibHOCTH
31.05.01 JIeueOoHOE aeJ10.

ABTop(p1): 3aBenyromuii kKagenpoii BBICOKOMOJIEKYISPHBIX COSAUHEHHH
Y KOJUIOUTHOW XMMHH XUMUYECKOTo (pakynprera, 1.X.H., 3aines C./1.

3aBenyronuii kadenpoii: 3aBeayromuii kKadeapoi BEICOKOMOJICKYJISIPHBIX COSIUHEHUN
Y KOJIJIOMTHOM XUMHUH XUMHUYecKoro (akynbpTeTa, 1.X.H., 3aiueB C./1.

IIporpamMma onoOpeHa Ha 3acenanuu Metoauueckoi komuccuu UBBM ot 10 anpens 2019 r.,
npoToKo Ne 5.
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