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Pabouas mporpamma IUCHUIUIMHBI O0CYXAEHA Ha 3aceaHuM KaQeapbl XUMHUU
potokoda Ne 9 or«10» mast 2017 1.
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S
3aBeayronuii Kadeapoil XuMuu L 74 JI.M. T'opHOCTacB

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CHEIMANbHOCTH  (HANpaBICHUS
noarotoBkn) ¢akynbrera bBI'X

«16» mas 2017 r. ITpoTokoa Ne 7
ITpencenarens HMCC (H) /‘f %f "'77(?/; E.M. ArTunona



Pabouas mporpamma aucuurinabl «O0IIas ¥ HEOPraHUYEeCcKask XUMUs» 00CyXieHa
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’()~r'

3aBeayromuii kadeapon XuMUu JL.M. I'opHOCTaeB

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CHEIMANbHOCTH  (HANpaBICHUS
noarotoBkn) gakynsrera bI'X

«13» wrons 2018 r. ITpotokoa Ne 9 , %/ J (
ITpencenarens HMCC (H) C Pl a A.C. bimzHenos
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Ha 3acefanuu Kadeapsl OMOIOTUN, XUMUH U HKOJIOTUH

«15» mas 2019 r. [Ipotokomn Ne 8

3aBeayromiuii kadeapoii ;%f f’,;fr_/, E.M. Antunosa

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CHEIMANbHOCTH  (HANpaBICHUS
noarotoBkn) gakynsrera bI'X

«23» mas 2019 r. [Ipotoxon Ne 8 p % / J
ITpencenarens HMCC (H) C P i 1 u( A.C. bimzHenos
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3. [losicHUTEIBLHAA 3aNMHCKA

1. MecTo 1MCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

Pabouas mnporpamma guctumuinHel «OOmIas W HeOpraHuyeckas XUMHS» OTBEYaeT
TpeboBanusiM  denepanbHOr0 roOCyIapCTBEHHOTO  00pa30BaTEIbHOTO  CTaHAapTa  BBICIIETO
oOpa3oBanusi 1o HampapieHHt0 moAarotoBku 44.03.05 Ilemarormdeckoe oOpa3zoBanHue (C IByMs
npodmwIsIMA TOATOTOBKK) (YpOBeHb OakanaBpuara), YTBEpXKIAEHHOMY INpPHUKa30oM MUHHCTEpCTBA
oOpazoBanus u Hayku Poccutickoit ®eneparun ot 09.02.2016 1. Ne 91; deaepanbHoro 3akoHa «O0
obOpazoBannu B PD®» ot 29.12.2012 Ne 273-®3; mpodeccuonanpHoro cranmapra «llemarory,
YTBEPKJICHHOTO ITpUKa3oM MHHUCTEpPCTBA TpyAa U COUMAIbHON 3amuThl Poccuiickon @enepanuu
or 18 oxrsa6ps 2013 1. No 544H.; HOpPMATHBHO-TIPABOBHIX JIOKYMEHTOB, PETJIAMEHTHUPYIOLIHX
obpazoBatensHbiii mporece B KITIY um. B.II. AcradpeBa 1o HampaBICHHOCTH (IIPOMHUITIO)
oOpa3oBarenpHOi mporpaMMmbl «buonorus u XuUMHSL», OYHOH (GopMmbl oOyueHus Ha (akyibTeTe
ouonoruu, reorpapun u xumun KITIY um. B.IL. AcradpeBa ¢ mpucBoeHHEM KBaTH(PHUKAIUN
OakamaBp. Pabouass mporpamma TUCIHUIUIMHBI pa3paboraHa Ha ocHOBe «CraHmapra paboucit
nporpamMmbl aucuuiuinael B KITIY um. B.II. ActadneBa», yTBEpKICHHOIO YYEHBIM COBETOM
yausepcuteta 30.09.2015 r., mpukas Ne 389(m) ot 07.10.2015 r.

Jucnumumna b1.B.04.01. «O6mas u HeopraHudecKasi XUMHs» OTHOCUTCS K 0053aTebHBIM
JTUCHUIIMHAM BapuaTUBHOM yactu Onoka «b1.B.04 Xumwus» ydeOHOro miaHa mo mporpamme
OakanaBpuaTa 1o HampasieHuto noarotoBku 44.03.05 Ilegaroruueckoe obOpazoBaHue (C IBYMs
npodMIIMU NOATOTOBKH), HANPaBIEHHOCTH (Mpo¢uiib) oOpa3oBaTesbHON Mporpammsl «buonorus
U XUMUS», 0100peHHOTO YueHbIM coBeToM yHuBepcuteTa 30.03.2016 r., mpoTtokon Ne 3.

2. O0masi Tpy10eMKOCTh JucHuIIMHEI - B 3.E., yacax u Hegensx

OO61mas TpyJ0eMKOCTh JUCIUILTUHBI COCTaBIsAeT 9 3aueTHBIX enuHull, 324 yaca. 13 nHux 126
9acoB ayJAUTOPHBIX 3aHATUN, 126 yacoB caMOCTOSTENHbHOM PabOThl U 72 Yaca UTOTOBBII KOHTPOJb.
JuctunnuHa, cornacHo rpaduky yuyeOHOTO mporiecca, peanusyercs Ha 1 kypce B 1-2 cemecTpax.
dopma koHTpOIIST — 3K3aMeH. B 1-m cemectpe — 180 wacor (5 3.e.), u3 HuX 36 yacoB jekmwmid, 38
yacoB JNabopaTtopHbix 3aHATUH, 70 yYacoB camMocCTOSATENbHOH padoThl W 36 YacOB HWTOTOBBIN
KOHTpPOJIb; BO 2-MceMecTpe — 144 gaca (4 3.e.), u3 Hux 18 wacoB nekiuii, 34 gaca 1ab0paToOpHBIX
3aHATHH, 56 9aCOB CaMOCTOSITETLHOW PabOTHI U 36 YaCOB HTOTOBBIH KOHTPOJIb.

3. Heanb ocBoeHusi aucHUIUIMHbI «OO0Ias W HEOPraHWYECKas XUMHUS» COCTOWT B
(GhOpMUPOBAaHUH Y O0YYAIOMIMXCSl MPOPECCHOHATBHBIX KOMIETCHIINN B XOJI€ M3YYEHUS OCHOBHBIX

3aKOHOMEPHOCTEH U TEOPETHUECKUX 0000IIeHH B 00J1aCTH 00IIel U HeOpraHWYeCcKeil XUMUU.



4. Ilnannpyemble pe3yJabTaThl 00y4eHMsI

3amayn OCBOCHUA

[Tnanupyemble pe3yabTaThl 00yUEHHSI 110

Kon pesynbrara oOyueHust

JUCIUILTAHBI mucruminie «O0111as 1 Heopranuyeckas (xommeTeHuus)
XUMUS» (I€CKPUIITOPHI)

3angaua 1 3HaTh OCHOBHbIE NOHATUSA, Teopuu U 3akoHsl | [IK-1
XMMHH, CBOMCTBA HEOPTraHUYECKHUX BEIIECTB U

CriocoOCcTBOBATH - l'oTroBHOCTH
MIPOLIECCHI UX MPEBPALIECHUI

Pa3BUTHUIO Y pealin30BbIBaTh

o0yJaromuxcs oOpa3oBaTenbHbIC
YmMmerp pemiatb  XUMUYECKHME  3a7aud U

XUMHYECKOT0 IPOrpaMMBbI B paMKax
BBITNOJIHATH pacueTsl 1o pe3yibTaTamMm

MBIIIICHHUS, . npeaMeTa XUMHUH B
IKCIIEPUMEHTAIBHBIX UCCIICIOBaHM, paboTaTh ¢

HABBIKOB Hay4YHOH ¥ Hay4HO-MIOMYJISIPHOM JIUTEpATypOil COOTBETCTBHM €

XUMHUYECKOTO TpeOOBaHUSIMU

OKCHCPUMCHTA 1 Baanerp HaBbikamMu paOOTBI B XHUMHYECKOM 0bpasoBaTebHbIX

(bopmuposanuo 11abopaToOpuH, IpHEMaMH PaboThl ¢ pasHbiMu mo | CTAHAAPTOB

CCTCCTBCHHOHAYHH | hpacHocTH rpymmaMu BELIECTB ¢ COONIOACHHEM

ON KapTHHBI MUPA | poex mpaBrIl TEXHHKN GE30MaCHOCTH

3agauya 2 3HaTh TeopeTmueckoe oOocHoBaHuWe Hay4uHOU | ITK-4
KapTUHBl MHUpa C TOYKH 3pEHHUS XUMUU

Ocy1ecTBiATh p p p > | CrtocoOHOCTD
COBPEMEHHBIC POOJIEMBI OpraHu3aIuu

MOATOTOBKY K 8 UCITI0JI30BATh
XUMHUYECKON TMPOMBIIUICHHOCTH U Pa3BUTHUS

BEJICHUIO o BO3MOKHOCTH
0€30TXOTHBIX TEXHOJIOTHIA .

npodeccrnoHaIbHO 00pazoBaTenbHON Cpeibl

-TeIarOrH4ecKoi . | JUTSL TOCTHXKEHUS
YMeTh MIaHUPOBATh U MPOBOJUTH XUMUYECKUHN

NEeSITeTbHOCTH B JUYHOCTHBIX,
OKCIIEPUMEHT C TPUMEHEHUEM COBPEMEHHBIX

o0nactu MeTanpeMETHBIX U
METOJIOB HCCJEIOBaHUS U 00pa30BaTEIbHBIX

€CTECTBEHHOHAYYH MPEAMETHBIX PE3YJILTATOB

BIX TUCIUIIINH, B
YaCTHOCTH, OO
Y HEOPTaHUYECKOM
XM

TEXHOJIOTUH

Biaagerp HaBbIKAMM pELICHUSA PACUYETHBIX U
DKCIIEPUMEHTAIIbHBIX 3az1ay, HaBBIKAMU
OpraHu3anuu YPOYHOU U BHEYPOYHOI
JIEATEIbHOCTH y4aIIuXCsl

oOyueHus U o0ecrieueHus
KadecTBa y4eOHO-
BOCIIUTATEILHOTO
mporecca CpecTBaMu
MPErnoaaBaeMoro
y4deOHOro npeameTa




5. KoHTpoJIb pe3yibTaTOB OCBOCHUS 1M CIUILIMHBI.

B XO0[4€ U3YUCHUA NUCHUIIIMHBI UCTTOJIB3YHOTCA METOAbI TCKYIICTO KOHTPOJIA YCIICBACMOCTH:
COCTaBJIEHHE KOHCIIEKTa JICKIMH, OOpPMIICHHE OTYETOB U 3aIUTa J1a0OpaTOPHBIX paboT, peuieHne
3aJa4 1O TeMaM, H3TOTOBJICHHE MEHTAJIbHBIX KapT, WHAMBHUAyaJIbHbIE JOMAIIHHUE 3aJaHUf,
MUCbMEHHBIE KOHTPOJIbHBIE pab0Thl. POopMa UTOTOBOIO KOHTPOJIS — IK3aMEH.

OLIGHO‘-IHBIC CpcAcCTBa PC3yJIbTAaTOB OCBOCHHA NUCHUILUINHBI, KPUTCPHUHU OLCHKH BBIIIOJIHCHUA
3al[aHPII>1 MNpeACTaBJICHBI B pasaciic <<¢)OHI[ ONCHOYHBIX CpPCACTB JIA IMPOBCACHHA TCKYLICTO

KOHTPOJIA 1 HpOMeX(YTOqHOﬁ aTTcCTalluu 06yqa}omnxc>1».

6. Ilepeuenb 00pa3oBaTEJbLHBIX TEXHOJOTHH, HCHOJb3YeMbIX TMPH OCBOECHHU
AUCHUTLINHBI:

1) coBpeMeHHOE TPaIUIIMOHHOE 00yUeHHE (JCKIIMOHHO-CEMUHAPCKast 3a4eTHas CHCTEMA);

2) TenarorMyeckue TEXHOJOTMM Ha OCHOBE aKTHUBH3AMM M WHTEHCH(UKAIMU
JESATEIbHOCTH ydaluxcsi (aKTHUBHBIE METOAbI O0y4YeHHus): MTpoOiIeMHOe OOydeHHeE,
TCXHOJIOTHA ITPOCKTHOI'O O6y‘-I€HI/I$I, TEXHOJIOT U I/IHTGHCI/I(bI/IKaIII/II/I 06yquI/1;[ Ha OCHOBC
CXEMHBIX U 3HAKOBBIX MOJIEJICH yueOHOTr0 MaTepuaia,

3) memarorMueckre TEXHOJOTMH Ha OCHOBE 3(P(PEKTUBHOCTH YIPABJICHHS M OpPraHU3allUuH

y4eOHOro Mpolecca: TEXHOIOTMsI UHAUBUAYAIU3auu 00yUEeHHUS.



1. Opra}m3aunonﬂo-MeTounqecm{e AOKYMEHTDbI

1.1. Texnogoruveckas KaprTa oﬁyqe}mﬂ AUCHHUIIJINHE «Oﬁlllaﬂ H HEOPraHnvdeCkKasd XuMHus»

Hanpasnenue noarotoBku: 44.03.05 Iledazocuueckoe obpazosanue (¢ 08yms npo@duisimu no02omosKiL)
HamnpasnenHocts (po¢uiib) 00pa3oBaTeabHOM MPorpaMMbl buorioaus u xumus
KBanudukamnus (cTenens): bakaiagp mo 04HOu GpopMe 00ydeHus

(obmras TpynoeMkocTs 9 3.e.)

AyIHUTOpPHBIX YacOB Bueay
HanmenoBanue pasgenos u TeM | Beero | Bcero | jeknwm | mpak. | mab. | AWT. DOpMEI 1 METO/IbI
JUCIUTUIAHBI 4acoB it | 3amsT. | paboT | yacos KOHTpOJIA
324 126 o4 - 72 126
Bxonnoii pa3znea 2 2 - - 2 - TectupoBanue
Paznea 1. O0mas xumus 178 12 36 - 36 70
Tema 1. OcHOBHBIC TOHATHUS U 8 4 2 - 2 4 [IpoBepka koncmekTa jekuuu Nel. Pemienue 3amau mo teme
TEOPETUYECKHE NPEACTABICHUS B Nel «3amaun Ha mpocreiiline KOJIMYECTBEHHbIE MOHATHS B
XUMHAU XUMHAN.
Tema 2. OcHOBHBIE 3aKOHBI 8 4 2 - 2 4 IIpoBepka koHcnekra jexkuuu Ne2. Pemienuwe 3amad mo teMe
XUMHUU Ne2 «I"a30BbIe 3aKOHBI».
Tema 3. Ctpoenue aroma 8 4 2 - 2 4 IIpoBepka xoHcnekTa nekuuu Ne3. Pemienue 3agad mo teme
No3 «Ctpoenue aTomay.
Tema 4. [lepuonuyeckuil 3aK0H U 8 4 2 - 2 4 IIpoBepka koHcrnekra jekuuu Ned. Pemienuwe 3amad mo teme
MepuonyIecKas cuctemMa Ne4 «Cocrapiienne GopMys XUMUUECKUX COSAMHEHUN .
XUMUYECKUX d1eMeHTOB J[ .M.
Menneneena
Tema 5. XumMudeckast CBSI3b. 8 4 2 - 2 4 [TpoBepka koHcmekTa jeknuu Ne5. PemieHue 3amad mo teme
Tunpl XUMHYECKHX CBsI3€H Ne5 «Bpruncienust 1o XuMU4eCcKUM (GopMysIam.
Tema 6. Knaccuduxanus u 8 4 2 - 2 4 [IpoBepka koncmekta sekmuu Ne6. Otyer mo JIP Nel
HOMEHKJIaTypa HEOPraHUYECKHX «TexHuka 0e30MacHOCTH MpH paboTe B XUMHUYECKOH
BEIIECTB naboparopun. XuMu4ecKast mocyiay.




Tema 7. Xapakrepucruka 2 IIpoBepka koHcnekTa jekuuu Ne7. PemieHue 3agad mo teme

OCHOBHBIX KJIACCOB No6 «XapakTepHblE  CBOWCTBa  OCHOBHBIX  KJIACCOB

HEOPraHUYECKHUX BEILECTB. HEOPraHWYECKHUX BEIIECTBY.

Oxkcupl. OcHOBaHUSA

Tema 8. Xapakrepucruka 2 IIpoBepka koHcnekTa jekuuu Ne§. PemieHue 3agad mo teme

OCHOBHBIX KJIACCOB Ne7 «BpluncieHus 10 ypaBHEHUAM XUMHUYECKUX PEAKLIAN».

HEOPraHUYECKHNX BEILECTB.

Kucnotel. Conu

Tema 9. OCHOBBI XUMHUYECKOH 2 IIpoBepka koHcnekTa jekiuu Ne9. Pemienue 3amau 1o teme

TEPMOJIMHAMUKHI No8 «Xumnueckast repmonuaamukay. MJI3 Nel.

Tema 10. Xumunueckoe 2 [IpoBepka koHcmekrta Jekuuu Nel(. Ortuer mo JIP Ne2

paBHOBecue. Kunernka «CKOpOCTh XUMHUYECKOW peakiuuy. Pemienue 3amad mo teme
No9 «Xumnueckast kuaetukay. MJ13 No2.

Tema 11. PacTBOpBL. 2 [IpoBepka koucrekta Jsekiuu Nell. Otuer mo JIP Ne3

Konnurarusasie cBoiicTBa «IIpuroroBnenue pactBopoBy. Pemenue 3aagau no tema NelO

pacTBOPOB «Cnoco0bl BbIpa)K€HHsI KOHLIEHTPALUK PACTBOPOBY.

Tema 12. Teopus 2 IIpoBepka koHcmekTa Jiekuu Nel2. Ortuer mo JIP Ned

3JIEKTPOIUTAYECKOMN «QnexTponauTuyeckas auccoruanus». M3 Ne3.

aucconuanuu AppeHuyca.

[IpoTonuTnyeckas Teopus

bpencrena-Jloypu

Tema 13. Boga. MonHoe 2 IIpoBepka koHcnekta nekuuu Nel3. Pemenue 3agad mo teme

npousBeeHre Boasl. pH Nell «pH».

Tema 14. I'maponus coneit 2 ITpoBepka koHcmekta nekiuu Nel4. Ortuer mo JIP NeS
«['unponus coneit». Pemenue 3agau no teme Nel2 «I'uaponus
COJIEH.

Tema 15. PacTBOpuMOCTS. 2 ITIpoBepka koHcmekTa Jiekuuu NelS. Pemrenne 3amgad mo teme

IIponsBeneHne pacTBOPUMOCTH Nel3 «PactBopumocTs. [Ipon3sBeeHrie pacCTBOPUMOCTIY.

Tema 16. OkucauTenbHO- 2 ITposepka koncnekTa aekiuu Nel6. Otuer o JIP Ne6 «OBP».

BOCCTAHOBUTEJIBHBIE PEAKIIUU Pemenne 3amau mo Teme Nel4 «Meroasl paccTaHOBKHU
koa¢unmento B OBPy.

Tewma 17. Dnexrponus. 2 IIpoBepka koHcmekTta Jeknuu Nel7. Otuer mo JIP Ne7

DNEeKTPOXUMHUS «Qnexrponusy. Pemenune 3anad mo reme NelS «3nexkrponmsy.

Tema 18. KommuiekcHble 2 ITpoBepka koncmekra Jjekiuu Nel8. Otuer mo JIP Ne8

10




COCIMHECHUS «KOoMIIJIEKCHBIE COCTMHEHNUSY.

IIpomexyTOYHBIH KOHTPOJIb 36 IK3aMEH

Pa3nen 2. Heopranuueckasi 144 52 18 34 56

XUMHSA

Tema 19. Bogopon 12 4 2 2 8 ITpoBepka koHcrekTta Jekmuu Nel9. Ortuer mo JIP Ne9
«Bomopon». W3roroBiieHUE MEHTAIBHOM KapThl 110 TEMeE
«Bomopoy.

Tema 20. I'anorensl 12 6 2 4 6 [TpoBepka koHcmekra sexkuuu Ne20. Otuer mo JIP NelO
«["a;morenb». M3roroBineHHe MEHTAJIBHOM KapTbl IO TEME
«["anoreHsm.

Tewma 21. Xapakrepuctuka 12 6 2 4 6 [IpoBepka koncmekrta sekuuu Ne2l. Otuer mo JIP Nell

3JIEMEHTOB noArpymnmsl VIA «Kucnopoa. Oxcunpl. [lepoxcuas». Otuer no JIP Nel2 «Cepa

(xucnopoJ, cepa, cejeH, TeJulyp, U €€ COCAMHEHHs». M3roToBl€eHHE MEHTAIBHBIX KapT II0

IIOJIOHMI) temaM «Kucimopon», «Cepan.

Tewma 22. XapakTepucTuka 12 6 2 4 6 [TpoBepka koncmnekta nekuuu Ne22. Otuet mo JIP Nel3 «Aszor

3JIEMEHTOB NoArpymisl VA (a3or, U ero coeauHeHus». W3roToBieHWE MEHTAJIBHBIX KapT IO

¢bocdop, MBILIBSK, CypbMa, TeMaM «A301», «Docdop». ITncbmenHas npoBepouHas padora

BHUCMYT) Nel.

Tema 23. XapaxkTtepuctuka 12 6 2 4 6 ITpoBepka koHcmekta nexkuuu Ne23. Otuer mo JIP Nel4

3JIEMEHTOB noArpymnmnsl [IVA «¥Yriepon, KpeMHUN U ux coenuHeHus». Otuer mo JIP Nel5

(yrimepon, KpeMHHUH, TepMaHuii, «OnoBo, CBUHE] M HX COEAMHEHHsA». HM3rorosineHune

0JIOBO, CBUHEIT) MEHTAJIBHBIX KapT 10 TeMaM «Yriepoa», «KpemHuin.

Tema 24. XapaxkTepuctuka 12 6 2 4 6 ITpoBepka koHcmekta nexkuuu Ne24. Otuer mo JIP Nel6

aneMeHToB noarpynnsl [-1TTA «Illenouynsie u mienoYHO3EMENBHBIE MeTaIUTBI». OTuer mo JIP
Nel7 «bop, amoMuHuNl M HX coenMHEHUs». M3rorosieHue
MEHTaJIbHbIX KapT 1o TemaMm «lllenounble Meramiby,
«lllenouHO3EMENBHBIE METAIUIBLY, KATIOMUHUNY.

Tema 25. Xapaxkrepuctuka 12 6 2 4 6 [TpoBepka koHcmekta Jekuui Ne25-26. Otyer mo JIP Nel8

anemeHTOoB noArpynmsl VIIIA «XpoM U €ro coeauHEHHs». M3roTtoBieHHe MEHTATBHOU

(VHEpTHBIE Ta3bl) KapThl IO TeME «XPOM».

Tema 26. O61mas xapakTepucTHKa

d-f-anemenToB

Tewma 27. XapakTepuctuka 12 6 2 4 6 [TpoBepka koHcmekra yekiuii Ne27-28. Otyer mo JIP Nel9

11




3JIEMEHTOB MOTPYIIIbI MapraHiia
(VIIB) u xene3a (VIIIB)

Tema 28. XapaktepucTuka
3JIEMEHTOB MOJTPYIIIbI BaHAUS
(VB) u xpoma (VIB)

«MapraHeu n €ro COCOAUHCHUA». H3srorosiieHne MeHTaILHOMN
KapThI 110 TEMC «MapraHeu».

Tema 29. Xapaxrepucrtuka 12 4 [Tpoepka koncmekta Jekiuit Ne29-30. Ortger mo JIP Ne20
AJIEMEHTOB MOATPYIIIbI CKaHIUS «Kene3o, k00anbT, HUKEIb U UX COeTUHEHUs». M3roToBieHne
(IIIB) u Tutana (IVB) MEHTaIbHOM KapThl 10 Teme <«COKenezo». IlucbMeHHas
Tema 30. DneMeHTBI OATPYIIIBI npoBepoyHas padora Ne2.

meau (IB) u nunka (1IB)

HToroBbiii KOHTPOJIb 36 9K3aMEH

UTOIroO 324
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1.2. Conep:kaHue OCHOBHBIX Pa3/1eJI0OB U TeM AU CIHUTIINHbI

«O0mas ¥ HeOpraHM4YecKass XuMH s

BBengenue

IMoTeHunan AMCHUIVIMHBI B o0ecrieYeHHMM 00pPa30BATeJbHBIX HHTEPEeCOB JUYHOCTH
CTy/AeHTa, o0y4yaromerocsi mo gannoii OIIII

Jucuumumza «O01mas 1 HeopraHuyecKast XMMUsD) SIBIISETCS OJHOM M3 0a30BBIX JUCIUILTHH
yu4eOHOro IMKJIa, @pU U3YYEHUH KOTOpOH (OPMHUPYIOTCS OCHOBHBIC IIOHATHS XUMHH,
paccMaTpUBAIOTCSl OCHOBOIIOJIArAlOIIUE 3aKOHBI XUMUHU, HOMEHKJIATypa HEOPraHNYECKUX BEILECTB,
o0Imue 3aKOHOMEPHOCTH CTPOCHHUS  BEUIeCTB, (u3Myeckue W  XUMHUYECKHE CBOWCTBA
HEOpPraHMYECKUX BellecTB. B cBsA3u ¢ 3TUM Kypc «OO0Ias u HEopraHuyecKas XUMMs SBISETCS
0a300 I U3y4eHUs BCEX MOCIEAYIOMIMX JUCHUILIMH XMMUYECKOTro IMKIA. Takxke MpU U3ydeHUH
JAHHOM JMCUMIUIMHBL (OPMHUPYETCSl yMEHUE IPOrHO3UPOBaTh CBOMCTBA HEOPraHMYECKUX
COEIMHEHM COTJIaCHO UX CTPOEHHUIO U CBA3BIBATH UX C MIPOOJIEMaMU IKOJIOTHH.

IloreHnman JMCHMIUVIMHBI B  YAOBJIETBOPEHMH TpPeO0OBaHUIl 3aKa34YMKOB K
BbINyCKHUKaM AaHHOi OIIII B coBpeMeHHBIX yCJI0BHAX

OOyuaromuiicss JOJKEH NMPUOOPECTH HABBIKM BEJICHMS MPOo(hecCHOHaIbHO-TIEAarornyeckon
JeSITEIbBHOCTH B 00JaCTU €CTECTBEHHOHAYUYHBIX AUCUUIUIMH. CTYAEHT JOJKEH OCBOUTH TEXHUKY
1a00paTOpPHBIX PabOT, OCHOBBI HAYYHBIX HMCCIICOBAHWH, Pa3BUTh YMEHHUE MPOBOJIUTH PAcUEThl U
pelaTh 3aJaud C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB XMMUH, HAYYUThCS paboTaTh ¢ yueOHOI,
CIPaBOYHON, MOHOTpapUUECKOW M MEPUOJUUECKON JINTepaTypoil, HAyYUThCS MUCATh KOHCHEKTHI,
pedepartbl M JOKIA[bl, OCYLIECTBISATh HKCIEPUMEHTAJIbHbIE MCCIENOBAaHUS U HM3MEHEHHS B
XUMHUYECKON J1abopaTOpuH, OCBOMTH TEXHMKY XHMMMUYECKOTO aHajiu3a, NpUOOpEeCTH HAaBBIKU
UCIIOJIb30BAaHUS  COBPEMEHHBIX  IEJAarOrM4eCKMX  TEXHOJOTMM Il OCYLIECTBIICHUS

npodeccuoHaNBbHOM e TEIBHOCTH.
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OcHoBHOe coiep:KaHue TUCHUILIUHBI «O01as U HeOpraHu4YecKasi XUMM D)

Pazpnen 1. O6mas xumus

Tema 1. OcHOBHBIC MOHATHA U TeOpeTHYECKHE NMPEACTABJICHUS B XMMHMH. XUMUS KaK
Hayka W yudeOHas aucuuiuiiHa. OCHOBHBIE ATambl Pa3BUTHS U (OPMHUPOBAHMS HAYKH XHUMUHU.
OCHOBHbBIC TOHATUS XUMHU: XUMHUYECKUH IJIEMEHT, aTOM, MOJIEKYIna, (pa3a, BEHIECTBO MPOCTOE U
CJIIOKHOE, KpHUCTall, AaTOMHAas €AWHUIA MAacChl, MOJIb, MOJIEKYJsIpHas M MOJIIPHAs MAacchl,
BAJICHTHOCTD, CTEIIEHb OKHMCIICHUS JIEMEHTA, SBOIIOLUS IPEACTABICHUN O XUMUUYECKOM 3JIEMEHTE,
M30TOIIBI ¥ U300aphl.

Tema 2. OcHOBHbIE 3aKOHBI XUMMU. ['a30BbIC 3aKOHBI U UX TPUMEHEHUE B XUMHUU. 3aKOHBI
COXpAaHEHUs MAaTE€pUH, OCTOSIHCTBA COCTaBa, KPATHBIX OTHOLICHWM, TPAHMIIBl UX NMPUMEHUMOCTH.
JanbToHUABI U OepTOIUINABL. 3aKOH COXPAaHEHUS MAacChl M DHEPruH. YPaBHEHUS XUMHUYECKUX
peaklMil Kak OTpaKeHHE 3aKOHA COXPAHEHHUs MacChl BEHIECTB. XMMHMUYECKUN 3KBHBAJCHT. 3aKOH
SKBHBAJICHTOB. PacueTsl Mo xumMudeckuM (Gpopmyriam U ypaBHEHUSIM.

Tema 3. Crpoenmne aroma. J[okazareiabCTBa CII0O)KHOCTH CTpoeHMsI atoMma. Ilmanerapnas
Mozenb atroMa Pesepdopaa. IloHsATHE O KOPHYCKYJISIPHBIX M BOJIHOBBIX CBOMCTBAaX JIJIEKTPOHA,
KBaHTOBasi MOJIENIb CTpoeHHsl aToma Boaopona. llocrynatel bopa. IlpuHuun HeompeneneHHOCTH
Ieiizenbepra. Ypasuenue lllpenunrepa. KBaHToBBIe umMClIa, WX XapaKTEPHUCTUKA. DJICKTPOHHBIC
opoutamm. IlpaBuna KineuxoBckoro. Ilpunmun Ilaymu. IlpaBuno XyHpma. DiekTpoHHas
koHpurypanus. [locienoBarenbHOCTh  3aMONHEHUS  AJIEKTPOHAMH  OpOUTanel  pa3iMyuHBbIX
JJIEKTPOHHBIX CIIOEB.

Tema 4. Ilepuoanueckuii 3aK0OH U NepUOAUYECKasi CHCTeMAa XMMHYECKHX 3J1eMEHTOB
JA.A. Menaeneesa. [lepronnueckunii 3aKOH M IEPUOANYECKAS] CUCTEMA XUMHUYECKUX 3JIEMEHTOB KaK
€CTeCTBeHHAas Kiaccu(UKalus SIEMEHTOB IO CTPOCHHMIO HMX aToMmoB. Ilepwospl, Trpymnmbl u
MOJITPYIIIBI 3JIEMEHTOB, S-, p-, 0- u f-cemeiicTa. [leproANYHOCTS U3MEHEHHUST CBOWCTB SJIEMEHTOB
KaK MPOsIBJICHUE IEPUOTUIHOCTH U3MEHEHHUSI DJIEKTPOHHBIX KOHPUTYpAIMid UX aTOMOB. M3MeHeHus
OCHOBHBIX AaTOMHBIX XapaKTEePUCTUK XUMHYECKHX OJJIEMEHTOB (paauWyc aroma, MOTEHLIHA
MOHH3AINH, CPOJCTBO K SJIEKTPOHY, MIEKTPOOTPHUIIATEILHOCTD) IO TPYIIIaM U MepHoIaM.

Tema 5. XuMuueckasi ¢cBsi3b. THIIBI XMMHYECKUX CBsA3eH. I[oHATHE XMMHYECKOM CBSA3H,
€€ OCHOBHBIE XapaKTEPUCTHUKHU: SHEPTUsI CBA3M, JAJIMHA CBS3HM, KPATHOCTh CBSI3M, BAJEHTHBIM YroJl,
MOJIAPHOCTh CBSI3W W MOJIEKYJIbl, JUIONBHBIM MoMeHT. [uOpuausanus opOutanei. Teopuu
KOBaJICHTHOW CBSI3U: METOJ] BaJCHTHBIX CBS3EH, METOJ MOJIEKYJSIpHBIX opOutaneii. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MeXaHU3M O00pa3oBaHUs KOBAaJNEHTHOW CBsi3u. LIOHHas CBS3b Kak
MIPEACIIbHBIN CIydal MOJSIPHOW CBs3U. [loHATHE O MOIAPU3YyEMOCTH U MOJISIPU3YIOIIMX CBOKWCTBAaX
WOHOB. Mertamnuyeckass CBsi3b, BojoponaHas cBsa3b. Cwmibl Ban-nep-Baansca. AmopdHoe u
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KPUCTANINYECKOE COCTOSIHUS BellecTB. [IOHATHE O KpUCTAUIMYECKOH pelleTke, KiaccupuKaius
KPUCTAITIMYECKHUX PELIETOK 110 TUILY XUMUYECKOU CBA3H.

Tema 6. Knaccupuxanmss ¥ HOMeHK/IATypa HeOpraHM4yecKnx BemecTB. [Ipoctbie
BEIIECTBA. METAJIbl, HEMETaJJIbl, UHEPTHBIE Ta3bl. Kilaccudukanus Ci0XKHbIX BEIIECTB 110 COCTaBY.
Knaccugukanus cioxHbIX BEIIECTB 110 (YHKIMOHAIBHBIM Npu3HakaM. OKcuabl cojeodpasyromue
1 Hecosieo0pasyroye, KUCIOTHBIE, OCHOBHBIE U aM(oTepHbIe. | MAPOKCH B OCHOBAHUS, KUCIIOTHI.
Conu: cpenHue, KHCIble, OCHOBHbIE (THAPOKCO- U OKcOcoiu). CMelIaHHblE U JIBOMHBIE COJIU.
Homenkinarypa Heopranmdeckux coenunenui, npasuia MIOTTAK.

Tema 7. XapakTepucTHKAa OCHOBHBIX KJACCOB HEOPraHM4YecKuXx BemecTB. OKCHABI.
OcHoBanus. O0nMe crocoObl MOTYYCHHsI OKCUIOB: KUCIOTHBIX, OCHOBHBIX, HECOICOOPa3yIOIINX.
JlabGopaTopHble W TPOMBINIICHHBIE CIIOCOOBI MOJIYYCHUS OCHOBAaHWM: PAacTBOPUMBIX (IIEIOYEH),
HEpacTBOPUMBIX. XapakTepHble (U3NYECKHE U XUMHUYECKHE CBOWCTBA IpEJCTaBUTENEH KIJIACCOB
OKCHUJOB U OCHOBaHUH. O0JIaCTH IPUMEHEHHS OKCHJIOB, OCHOBaHMH.

Tema 8. XapakTepncTuKa OCHOBHBIX KJIACCOB HeOpPraHM4YecKux BemecTB. Kuciaorsl.
Couu. JlabGopaTopHble ¥ MPOMBIIUICHHBIE CIOCOOBI MONXYYEHHUS KUCIOT: KHUCIOPOJCOCPIKAIIMX,
Oeckucnopoanbix. CrnocoObl moOdydeHus cosnei. XapakTepHble (QU3MYECKHEe M XUMHYECKHUE
CBOMCTBA KHCJOT, COJIEW. ['eHeTnueckas CBSA3b OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB.
OO6nacTy MPaKTUIECKOTO UCIIOIB30BAHUS KUCIIOT, COJICH.

Tema 9. OcHOBBI XUMHYeCKOHl TepMoAMHAMUKH. OCHOBHBIC TOHATHS XUMHUYECKOU
TEPMOJIMHAMUKH: cUCTeMa (OTKpPbITasi, 3aKpbITasi, U30JIMPOBAHHAs), Ipoliecc (CaMONPOU3BOJIbHbIN,
HECaMOINPOU3BOJIbHBIN, 00paTuMblii, HeoOpaTumbli), pabora, sHeprus. lloHsTHEe BHYyTpeHHEN
SHEPruM XHUMUYECKOM CHUCTEMBl, SHTpajdbnuu. IlepBblii 3aKOH TEPMOJWHAMUKH, 3aKOHbI
tepmoxumun (Jlannaca-JlaByasse u I'ecca). Bropoii 3akoH TepMOAMHAMUKH, SHTPOIHUSI, U30XOPHO-
M30TEPMHUUECKUI M  HM300apHO-U30TEPMHMUYECKHM TOTEHLUAIbl cucTeMbl (3Heprust ['ub60ca).
TepMonnHaMuyeckasi OLleHKa BO3MOXKHOCTH CaMOITPOU3BOJIbHON XMMUYECKON PEAKIIMH.

Tema 10. Xumuueckoe paBHoBecue. Kuneruka. OCHOBHBIC IOHSATHS XHMHUYECKON
KMHETUKHA: MEXaHU3M pEeaKIuH, JJIEMEHTapHas CTaJus, CKOPOCTb PEAKUUHU, MOJIEKYJISIPHOCTb
peakuuu, TMOPSNOK pPEaKUUU. 3aBUCUMOCTb CKOPOCTH pEakUHMHU OT JaBJICHHUS, TEMIIEPaTyphl,
KOHLIEHTPAlLlUU BEIIECTB. 3aKOH JCMCTBYIOUIMX Macc, ypaBHeHHe Appenuyca. llonarue o sneprum
akTHBaluu. XHMHYECKOE paBHOBECHE, KOHCTaHTa paBHOBecHsd. (CMeNieHue XUMHYECKOIo
paBHOBeCcHs] TpH JEHCTBUU paznuuHbIX (akrtopoB, mnpuHuun Jle-Illatenve-bpayna. Teopun
TOMOT€HHOTO Y T€TEPOTeHHOro Katanusa. KaraauzaTopsl.

Tema 11. PacTBopsl. KosummraruHble cBoiicTBa pacTBopoB. [loHsTie u noapaszaeneHue
qucnepcHelx  cucrteM.  [loHsATHsA:  pacTBOp,  pacTBOpUTENb, PACTBOPEHHOE  BEHIECTBO.
TepmoauHamMuka ¥ KUHETHKa Mpolecca pacTBopeHHsi BemiecTB. (CrnocoObl  BBIpayKEHUS
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KOHIEHTpaluu pacTBOpoB. OCOOEHHOCTH pPACTBOPEHMSI TBEPABIX, >KUIKUX M Ta3000pa3HbIX
BEUIECTB B BOJE. PacTBOpBI HERIEKTPOJIUTOB, 3aKOHBI Payis M ompeneneHne Ha MX OCHOBE
MOJIIPHOM MAacChl PaCTBOPEHHBIX BerecTB. OCMOTHUYECKOE IaBlieHUE pacTBOpa, 3akoH Baut-I'odda
U ONPEJIEJICHUE HA €r0 OCHOBE MOJISIPHOM MacChl PaCTBOPEHHBIX BEIIECTB.

Tema 12. Teopusi 3J1eKTPOJIUTHUYECKOI Tucconuanuu Appenunyca. IIporosuTnyeckas
Teopust bpencrexa-Jloypu. PactBopsbl 351ekTposuToB. Teopus 3JEKTPOIUTUYECKON TUCCOLIMALINH,
CTETIeHb IEKTPOIIMTHUECKON nuccormanuu. [loapaszaenenue 3JeKTPOIUTOB HA CHIIBHBIC U cia0bIe.
@DakTophl, BIUSIOUIME HA CTENEHb JJIEKTPOJUTHUYECKON AMcCOlUAalK. 3aKkoH pa30aBiieHus
OctBasibsia. PacTBOpEI HUleanbHbIE U peajbHble, MOHITHE 00 aKTUBHOCTU MOHOB U KO3 (duUIlMeHTe
aKTUBHOCTH, HOHHAs cuia, Teopus Jlebas-Xrokkens. [lorsTHe 0 conbBaTalliii HOHOB B PacTBOPE U
UX aCCOLMAIIH.

Tema 13. Boaa. Honnoe mnpomsBeneHue Boabl. pH. Aprtomportonns Bojabl. BeiBoa
BBIPXXEHMS Il MOHHOTO mnpousBeneHus Boabl. pH cpeabl. KucioTHO-OCHOBHBIE paBHOBECHUS B
pactBopax. [IpousBenenue akTuBHOCTH. OOMEHHBIEC PEAKIIUU JICKTPOJIUTOB.

Tema 14. I'mapoams coneii. Knaccuduxanus conedt mo tumy rujaponusa. CreneHb U
KOHCTAaHTa TUJPOJM3a, UX CBA3b ¢ pH M KOHCTaHTaMM IHMCCOLMALMUU KUCIOTHI U OCHOBAHHS.
3aBUCHMOCTb CTENIEHU TMAPOJIN3a COJIEH OT TEMIEPaTypbl U KOHLUEHTPALUH.

Tema 15. PacrBopumoctb. Ilpom3Benenue pacrBopuMocTH. MomsipHas W MaccoBas
pacTBOPpUMOCTh  BElIECTBA.  BBIBOJA  BBIpaXK€HHS A1 NPOU3BEINCHHUS  PacTBOPUMOCTH
MaJIoOpacTBOPUMBIX 31eKTpoauToB. CBs3b [IP ¢ MosspHOI pacTBOPUMOCTBIO. Y CIOBUS BbIIAJACHUS
0CaJKOB U3 PACTBOPOB MaJOPaCTBOPUMBIX BEIIECTB.

Tema 16. OxkuCIAUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu. [loHsATHE 00 OKHCIHMTEIHHO-
BOCCTAaHOBUTENBHBIX MpOIeccax. DJIEKTPOJHBIM MOTEHIMANl, MEXaHU3M 00pa3oBaHUS JBOIHOIO
ANEKTPUYECKOTO CJI0S Ha TPAaHUIAX «METAIUI-BOZA», «METAI-PACTBOP €r0 COJINY.

Tema 17. DaekTposn3. DJIeKTPOXUMHSA. DJIEKTPOIU3, OCHOBHBIE TMOHATHUS U 3aKOHBI
[Ipumepsl 351eKTPOIN3a pacIuIaBOB U PACTBOPOB C aKTUBHBIMUM M MHEPTHBIMH AJeKTpoaaMu. Cxema
M3MEpPEHUs ANEKTPOAHBIX MOTEHIUAIOB. DJIEKTPOABMXKYIIas cwia uenu. CTaHIapTHBIE YCIOBHS
ONpEAENCHUs] DJJIEKTPOAHBIX IOTEHLUHUANOB. Psx  CTaHZApTHBIX DIIEKTPOJIHBIX IOTEHIMAIOB
METAJIJIOB, €ro TEPMOJMHAMUYECKasi OCHOBa. YpaBHeHue HepHcta. XuMHYecKHe HCTOYHHUKH
ANEKTPUYECKOTO TOKA - TaIbBAHMYECKHUE AJIEMEHTHI U aKKYMYJISTOPHI.

Tema 18. KommiekcHble coenmnenusi. Homenknarypa. Knaccudukanmss KOMITIIEKCHBIX
coequHeHnil. KoMmnekcHble coelMHEHUs B pacTBOpax, TEPMOAMHAMMYECKAs W KHHETHYECKas
YCTOMYMBOCTh (KOHCTAHTBHI HECTOMKOCTU M YCTOMUMBOCTH, MHEPTHBIE U JTAOUJIbHBIE KOMIUIEKCHBIE
coelMHEHMs. TeopuM CBA3M KOMIUIEKCHBIX COEIMHEHMH — 3yIeKTpocTaTtudeckas, MBC, Teopus
Kpuctamuaeckoro noss, MMO.
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Pa3nen 2. Heoprannueckasi XumMmus.

Tema 19. Bomopoa. [[BOIICTBEHHOCTh TOJOXKEHHUS BOJIOPOAA B MEPUOIUUYCCKON TaOiHIIe.
dwusndeckue cpoiictBa. Haxoxknenue B mpuposie. OCHOBHBIE CIIOCOOBI MONYYCHHS. XUMUYICCKUE
CBOMCTBA BOJOPOJAA U €r0 COCTUHEHUN.

Tema 20. T'anorenbl. O0Omas cpaBHUTEIbHAS XapaKTEPUCTHKAa CBOMCTB 3eMeHTOB VIIA
rpynnbl. PU3HMYECKHE CBOWCTBA TajJOr€HOB, HAXOXKICHHE B MPUPOJE MU IOIYYEHHE MPOCTHIX
BemecTB TajmoreHoB. OCOOCHHOCTHM XHMMHYECKUX CBOWCTB (QTOopa, xjopa, Opoma u HHoxa.
l"asorenoBoiopoasl. Kucnoponnsie coenuHenust raigoreHoB. Kucinopozaconep:kaiiue KUCIOThI U
COJIM rajioreHoB. [[puMeHeHne rajloreHoB 1 X coeAMHEHUM. BiusiHue raJoreHoB U UX COeTMHEHHM
Ha OpraHu3M yesoBeka. TexHuka 0e30macHOCTH Mpu pabOThI C TaJIOTEHAMH.

Tema 21. Xapaktepuctuka 3j1eMeHTOB noarpynmbsl VIA (kuciaopoa, cepa, celieH,
TeJTyp, moaoHuii). OO0mias cpaBHUTENbHAS XapaKTEPUCTUKA CBOWCTB 3JeMEeHTOB VIA rpymisbl.
Haxoxnenue B mpupoae KUCIOpoJa, Cepbl, CeleHa, Tejulypa U nosnoHus. [Ipocteie BemecTBa ux
¢u3nveckne CBOWCTBA, CIOCOOBI TONXyYeHHUS. XHMHUYECKHE CBOWCTBA KHCIOPOJA, M €ro
COEUHEHUIN (OKCHUIbI, MEPOKCHIbI, O30H W O030HHUIbI). XHUMHUYECKHE CBOMICTBa CEpbl U €€
coequHenuil. CepHas kucnora. OCOOEHHOCTH XMMHUYECKUX CBOMCTB 3JI€MEHTOB MOJTPYIIIbI CEJICHa.
Nx coenunenus. Ilpumenenune snementoB noarpymnnsl VIA u ux coenuHeHuid. Biushue
COCJMHEHUI Cepbl Ha OPraHU3M YEJOBEKa. JKOJOTMYECKHE MpOOJEeMBl TPH TMPOU3BOACTBE U
IIPUMEHEHNUHN COCAMHEHUM CEPBI, CEJIEHA U TeJULypa.

Tema 22. XapakrepucTuka 3jeMeHTOB moAarpymnmnsl VA (a3zor, ¢gocdop, MbIIIBSK,
cypbma, BucMyT). OOmIasi cpaBHUTENbHAS XapaKTePUCTHKAa CBOMCTB a3oTa, (ocdopa, MbIIIbsIKA,
cypbMbl U BUcMyTa. [IpocTeie BemiecTBa, (U3MUECKHUE CBONCTBA, OCHOBHBIE CIIOCOOBI MOJTYUYEHHUS.
Haxoxnenne nx B npupoae. XUMHUYECKHE CBOMCTBA a30Ta M €ro COEAMHEHHN. XUMHUYECKHUE
cBoiictBa (ochopa u ero coenuHeHuid. Iloarpymma MeImbsKa, CBOWCTBA MPOCTHIX BEIIECTB M
coenuHeHuil. [Ipumenenue sneMeHToB noArpynnbsl VA U MX coelMHEeHHH. BiausiHue coennHeHuit
ATHX 3JIEMEHTOB Ha OPraHU3M YeJIOBEKa, )KUBOTHBIX U pacTeHui. TexHuka 6e30nacHOCTH paboThI €
HUMH. DKOJIOTHIECKUE TTPOOTIEMBI.

Tema 23. XapaxkrtepucTruka 3jeMeHTOB mnoarpynnsl IVA (yriepoa, KpeMHHid,
repMaHuii, 071080, cBuHel). OOmas XapakTepUCTHKAa aTOMOB 3JIE€MEHTOB U TMPOCTHIX BEIIECTB.
VYrnepon B mpupoje. AJUIOTPONMYECKHE BUIOM3MEHEHUS YIiiepojia, UX CTPYKTypa, (pu3nyecKue
CBOMCTBA, IPAKTHMYECKOE 3HadeHHWe. XHMMHUYECKHE CBOWCTBA yIiepoJa M €ro COEJUHEHUH
(yrmeBomopo/isl, OMHAPHBIE COSAMHEHHSI C METAJUIAMU U HEMETaJIaMH, KUCIOPOTHBIE COSTMHEHNS)
dwuzuonornyeckoe neiicteue okcuaa yriaeposa (II) u mpasuna TexHuku 6€30MaCHOCTH MPHU paboTe ¢
HuM. KpeMuuii u ero coequnenusi. [lonyuenue KpemHus, IPUMEHEHNE, HAXOXKIECHUE B MPUPOJE.
dusnueckne U xumMudeckue cBorictBa kpemuus. Cumnansl. Kapoopynaa. duokcun kpemuus. Kpapir,
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€ro IpUpPOAHBIC pa3sHOBUAHOCTU. KpemHueBble KuCIOTBL. CunMkareiab, €ro IPUMEHEHHE.
Cunukatsel, pacTBOpUMoOe CTekI0. KBaplieBoe 1 OKOHHOE CTEKJIO. XPyCTallb U XUMUYECKOE CTEKIIO.
AnroMocHIIMKaTel. ['epMaHuii, 0J0BO, CBUHEN M UX coeauHeHus. [lomyuenwe, Qusmueckue u
XMMHMYECKHE CBOMCTBA, MpUMeHeHHe. OKCUABI U TUAPOKCUABI. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
CBOIMCTBAa COEIMHEHUH OJ0Ba M CBUHLA. Bompockl skosoruu 31meMeHToB [VA rpynmsl U ux
COCIMHECHUM.

Tema 24. Xapakrtepuctuka 3jemeHToB mnoarpynnbl I-1ITA. CpaBHurensHas
XapaKTepUCTHKA WICIIOYHBIX M UICJIOYHO3EMENbHbIX MeTaioB. Haxoknenue B npupoze.
XKectkocts BOAbl. Du3nueckHMe M XUMHUYECKHME CBOMCTBA IPOCTBIX BEUIECTB M OCHOBHBIX
coequHenuil. [lonydenne u npumenenue. Bsokymue marepuanel. TexHuka 6€301macHOCTH PabOTHI ¢
MIETIOYHBIMH ¥ IIEJOYHO3EMENIbHBIX MeTauilaMu. OOmias CcpaBHUTENIbHAs XapaKTEPHCTUKA
anemenToB IIIA rpynnel. Haxoxnenue B mpupone. Ilpocteie BemiectBa, (u3nuyeckue CBONCTBA,
nojiyueHue. bop, XMMHYECKHE CBOWMCTBA, OCHOBHBIE COCIMHEHUA. AJIOMUHUHN, XHMHUYECKUE
CBOMCTBA OKCHJAa M THJAPOKCHAA aJllOMMHHUS, AQIIOMUHATOB U TUIApOKcoaltoMuHaToB. Cosn
amomuHust. CoelMHEeHUs Tajulus, UHANUA U Tauinsa. Bonpocs! akonoruu anementoB IIIA rpymnmel u
ux coenuHeHuil. [Ipumenenue anemenTos [IIA rpynmnsl u UX coeIUHEHUI. ATIOMOTEPMUSL.

Tema 25. Xapakrepuctuka 3j1eMeHToB noarpynnsl VIIIA (mHepTHble ra3wi). Mcropus
OTKpBITHS UHEPTHBIX razoB. CBoiicTBa. Coequnenus. [lonyuenue. [lpumenenue.

Tema 26. O6masi xapakrepucruka d-f-3memeHToB. OCOOCHHOCTH 3JIEKTPOHHBIX
KOHUrypanuii atomMmoB d- U f-3IeMEHTOB U CIEACTBUSA M3 3TOro. [leproanyHOCTh M3MEHEHUs
¢u3nveckux U XMMHUYECKUX CBOWCTB 3d-anemenTtoB. Ilpupoga oTinuMst CBOWCTB 3JIEMEHTOB
IJIABHBIX M MOOOYHBIX MOJTPYMI C MO3ULIUNA CTpoeHUsI aTOMOB. CpaBHUTEIbHAsI XapaKTEPUCTHKA
(hUBUYECKUX U XUMUYECKHX CBOUCTB d-amemeHToB. Koppo3us metamios.

Tema 27. Xapakrepucrunka 3jeMeHTOB mnoarpynnbl Mapranua (VIIB) um :keie3a
(VIIIB). Ob6miast xapaktepuctuka siemeHToB VIIB rpynmbl M mpocThIX BeliecTB. Maprae.
[Ipuponneie coenvHenust wmapraHua. [lomydenwme. IlpuMeHeHMe MapraHua W €ro  CIUIABOB.
dusnyeckne M XuMuyeckue cBoiicTBa. CoeqUHEHHs MapraHiia: OKCHJbI, THAPOKCHUIBI, COJIU.
MaprasioBuctas 1 MapraHieBas KUCJIOTbI, MaHTaHATHl U MepMaHraHaTel. MI3MEHEHNe KHCIOTHO-
OCHOBHBIX U OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCIMHEHUN MapraHia ¢ yBEIMYEHUEM
CTENEHU OKHUCIEHUs ayeMeHTa. OKUCIUTENIbHBIE CBOMCTBA IEPMAaHraHATOB B PAa3HBIX Cpeax.
CpoiicTBa TexHenuss u penusa. VMx mnpumenenue. Bompocbkl skonoruu. OOmas cpaBHUTEIbHAs
XapaKTepUCTHKA 2JIEMEHTOB CEMEICTB Kee3a U MIaTuHou0B. OCOOEHHOCTH MOArpyIbl. Tpuaab
3JIEMEHTOB. PacrpocTpaHeHHOCTh B 3€MHOH Kope, (u3MueckMe M XHUMHUYECKHE CBOMCTBa,

MOJIyYeHUE U IPUMEHEHUE. Bonpockl 3KoI0rHH.
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Tema 28. Xapakrepucruka 3jeMeHTOB noarpynnbl Banaausa (VB) m xpoma (VIB).
Bananuii, HuoOuii, TaHTan — (U3HUECKHEe M XHUMHYECKHE CBOWCTBA MPOCTHIX BEUIECTB U
coenuHenuii. PactipoctpaneHHocts B npupone. Croco6sl nomyuenus. [lpumenenue. IIpuponnsie
coenuHeHuss xpoma. [lonydyeHne M NMpPUMEHEHHE XpOMa, a TaKXKe €ro cruiaBoB. duznueckue U
xumuyeckue cpoiictBa. CoeauHeHus xpoma. V3MeHeHue KUCIOTHO-OCHOBHBIX U OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB COCAVMHEHUN XPOMa C YBEIMYEHHUEM CTEIICHU OKMCIICHHs JIEMEHTA.
Monubnen u Boilb(paM — CBOWCTBAa MPOCTHIX BEMIECTB, COCAMHEHWH U CIIAaBOB. Bompocsl
skosoruu. [Ipumenenue coequHeH XxpoMa, MO0 IeHa U BOIb(pama.

Tema 29. Xapakrepucruka 3jeMeHnToB noarpynnbl ckanaus (IIIB) m turana (IVB).
OOmas xapakrepuctuka coequHenuid IIIB moarpynmel. dusnueckue ¥ XUMHYECKHE CBOMCTBA
CKaHJIUS ¥ UTTPUS U UX coeAnHeHui. JlantaHou 16l M akTUHOWIbI. CpaBHUTEIbHAS XapaKTEPUCTHKA
CBOMCTB JIAaHTAaHOUAOB M akTHHOUAOB. [lomyuenue, nmpumenenue. TutaH, UUPKOHUM, TapHUA —
¢dbu3nuecKkue U XMMUYECKHEe CBOMCTBA MPOCTHIX BEUIECTB U coenuHeHUi. PacmpocTpaHeHHOCTh B
npupoae. CriocoOrl nonyuenus. Ilpumenenue.

Tema 30. Daementsl moarpynnbl Meau (IB) m munka (IIB). Ob0mas xapakrepucThka
MpOoCThIX BewecTB aeMeHToB [IB moarpynmnel. [{uHK, KaaMuid, pTyTh: HaXOXKJIEHUE B MPUPOJE;
¢dbu3nuecKue U XUMUYECKHE CBOMCTBA; MOJTYYCHHE W MpPUMEHEHHEe. XapaKTepUCTHKAa Ba)KHEHIIMX
coequHEeHUH 3neMeHToB. OKCUJ, TUAPOKCUI, COJIM LIMHKA, THIPOKCOUMHKAThl. COeAMHEHNUs PTYTH
U KX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. (DU3MOJIOIMYECKOE JEHCTBUE COCIMHEHHUU
[MHKA, KaAMHs U pTyTU. Bompockl TexHuku Oe3omacHOCTH U sKkonoruu. [Ipumenenue. OOmas
XapaKTepUCTHKa  MPOCTHIX BemIeCTB 3yeMeHToB IB moarpymmel. Menp, cepebpo, 30570TO.
Haxoxnenne B mpupone. ®dusnueckue m xumuueckue cpoiicTBa. Ilomyuyenue. XapakTepucThka
BOKHEUIINX coequHeHuN. OKCHUIBI, TUIPOKCUABI, COlMM. KOMIUIEKCHBIE COCTUHEHHS SJIEMEHTOB.
Bomnpocer skonoruu snemeHToB moArpymmbl IB u ux coeguHenmii. OOnacTH MPaKTUYECKOTO

MMPpUMCHCHUS.
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1.3. MeToauvecKkue peKOMEHAAUNH 10 OCBOCHUIO JUCUMILJIMHbI

Juctummaa «O0miasi 1 HeopraHuveckasi XUMHUsD» COTVIACHO TpaduKy ydeOHOro mporecca,
peanmzyercss Ha 1 kypce B 1-2 cemectpax. OOmias TpyIOEMKOCTb IUCHUIUIMHBI COCTABIISIET
9 3averHpix emuHMn, 324 wdvaca. M3 Humx 126 dacoB ayaMTOpHBIX 3aHATHH, 126 dYacos
CaMOCTOSITENTLHOW pabOThI U 72 Yaca UTOTOBBIA KOHTPOJIb. DopMa KOHTPOJIS — YK3aMEH.

CogepxaHue NUCIUIUIMHBI W3JI0KEHO B JBYX 0a30BbIX pasmenax. Pazmen Nel «OOmas
xuMmus» uzydaercs B 1-m cemectpe — 180 uwacoB (5 3.e.), u3 Hux 36 4acoB Jeknuid, 38 yacoB
naboparopHbix 3aHATui, 70 4acoB caMOCTOATEIbHOM pabOThl W 36 YacOB UTOTOBBIA KOHTPOJIb.
Paznen Ne2 «Heopranuueckas xumus» uszydaercsi Bo 2-M cemectpe — 144 daca (4 3.e.), U3 HUX
18 yacoB nekuuii, 34 yaca 1abOpaTOPHBIX 3aHATHUH, 56 YaCOB caMOCTOATENFHON PabOTHI U 36 YacoB
UTOTOBBIA KOHTPOJb. M3y4eHHI0O OCHOBHOTO COJEpP>KAaHUS TUCIHUIUIMHBI MPEAIIeCTBYET BXOIHON
paszein (BXOJHOE TECTUPOBAHHUE), KOTOPBIN BBISBISICT HAYAIbHBIA YPOBEHD MOATOTOBKU YUAIHXCSI.
[Tocne wm3yuenuss marepuana 6a3oBoro paszzmena Nel TPOBOAWTCS MPOMEXKYTOUHAS ATTECTALUS
(9x3amMeH); Kypc 3aBepIIaeTCs HTOTOBOM aTrTecTaluei (3K3aMeH).

AynuTopHasi padora BKJIIOYAeT IMIOCEIIEHHWE CTyAEeHTaMH JeKIuil u jgabopaTopHO-
MPAKTUYECKUX 3aHATHi. Ha nexkuusx mpoucXOAUT H3ydyeHHE U KOHCHEKTUPOBAHHWE OCHOBHOTO
MaTepHuaia AUCIHUILUIMHBI, Ha MPAKTHUYECKUX 3aHATUSAX — OOCYXKICHUE M 3aKPEIJICHUE U3ydaeMOro
MaTepuajia 4epe3 BBIIOJHEHHE Ja0OpaTOPHBIX pabOT W BBHINOJIHEHHUE NPAKTUYECKUX 3aJaHHH,
yIpaXHEHU, MMCbMEHHBIX pa0OT U pelIeHHe 3a/1a4.

CaMocTosiTeibHasi (BHeayAUTOPHAsA) padoTa CTYAEHTOB BKIIOYAET cienyromue (GpopMsl
paboThl: paboTa ¢ KOHCTIEKTAMHU JIEKIIUA, U3y4Ye€HWEe OCHOBHOM U JOTOJHUTEIHHOM JTUTEPATYPHI TIO
TeMaM Kypca (cMm. 1. 3.1. KapTa nutepaTypHoro odecredeHus! JUCIHUIUIMHBI U3 Oio0ka 3. YueOHble
pecypcsl), MOAroToBKa W odopmieHHe IabopaTOpHBIX padoT, MUChMEHHas (BHeayAWTOpHAs)
paboTa 1Mo TemMam, BHINIOJHEHUE WHIAMBUAYAIbHBIX JOMAIIHUX 3aJaHWii, HamucaHue pedepara 1Mo
BbIOpAaHHOW Te€Me, U3TOTOBJIEHUE HATISIIHBIX TOCOOMM (MEHTANbHBIX KapT).

OneHnBaHue JEATETBHOCTH CTYJCHTAa OCYIIECTBISIETCS TI0 MOJYJIbHO-PEUTHHTOBOM

CHUCTCMEC, PC3YJIbTATBI HAXOAAT CBOC OTPAKCHUC B XKXYPHAJIC peﬁTHHF'KOHTPOHH.

Paznen Min Max
Bxonanoii paznen 0 1
basosslii paznen Nel 29 47
ITpoMexXyTOUHBIN KOHTPOJIb 3 5
bazoBbiit paznen Ne2 25 42
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W TOroBslii KOHTPOJIb 3 5

HUTOI'O 60 100

JlonomHUTENBHBIN pa3aen 0 10

[Ipu BemMoONHEeHMHM y4yeOHOUW paboThl B TeueHwe l1-ro cemectpa (Oa3oBwiii pazmen Nel
«O0mmas XuMus») CTYJICHT JODKeH Ha0paTh MUHUMaIIbHO 29 6amioB (MakcuMaibHO 48 6amios), B
MPOTHUBHOM CJIy4ae OH HE JOMYCKAETCs K MPOMEKYTOUHOMY KOHTPOITIO (9K3aMEH).

Ha sx3ameHe cTyneHT MMeeT BO3MOXKHOCTh HOJHATH CBOM PEUTHHI MHUHUMAIIBHO JI0 32
OaioB (MakcuManbHO a0 53 OawioB). [Ipy HanMuMKM TPOIYCKOB CTYACHT 00s3aH OTpadbOTaTh
3aHSTUE U TPEAOCTABUTh KOHCIICKT MPOITYIIIECHHON TEMBI.

CooTBeTcTBHE PEUTUHIOBBIX OAJIOB M aKaIEMUYECKOM OIICHKH (9K3aMEH).

O01mee KOJTUYECTBO HAOPAHHBIX 0AJLIOB AkageMHvecKasi oeHka (3K3aMeH)
0-31 6amos HEYIOBJIETBOPUTEIHLHO
32-38 6aiuioB YIOBJIETBOPUTEILHO
39-45 GamnoB XOPOIIO
46-53 6amioB OTJINYHO

Bo 2-om cemectpe (6a3zoBbiii pasmen Ne2 «Heopranwueckas XHMHEs») CTYACHT IOJDKCH
HaOpaTh MUHMMaJIbHO 25 Gaita (MakcuMaibHO 42 Gaiia). bamiel 3a 1Ba cemMecTpa CyMMHUPYIOTCS.

WtoroBelii Moaynp (9K3aMEH) IO3BOJIIET CTYACHTY IOJHATH CBOM OOWIMIT pelTHHr
MUHUMAaIBHO 10 60 6amnoB (MakcumanbHo 0 100 6amnoB). B cnmyyae He1ocTaTOYHOTO KOTUYECTBA
0aJJIOB CTYJEHT MOKET MOBBICUTH PEUTHHT, BHITIOTHUB 33IaHUS AOMOIHUTENBHOTO MOAy s (10 10
OaJIIoB).

CooTBeTcTBHE PEUTHHIOBBIX 0AJJIOB U aKaIeMUYECKON OIIEHKH (3K3aMeH ).

O0miee Ko1M4YecTBO HAOPAHHBIX 0aJ1JI0B AxkageMuveckasi OHeHKa (3IK3aMeH)
0-59 Gamnos HEYJI0OBJIETBOPUTEIBHO
60-74 6amioB YIIOBJIETBOPUTEIHHO
75-89 6amnoB XOpOo1LIO
90-100 GamoB OTIIMYHO
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Pexomenaauuu no Hanucanuio pedepara

Pecdepar Beinonnsiercss Ha crangapTHoi Oymare dopmata A4 (210/297). Ions: neBoe — 30
MM, mpaBoe — 10 mm, BepxHee 20 MM u HmwkHee — 20 MM; HHTEpBaJ MOJYTOPHBIM; MPUPT B
tekctoBoM pemakTope Microsoft Word - Times New Roman Cyr; pasmep mpudpra — 14,
BbIPaBHMBAHME 110 IIKMPHUHE, a03aHbINA oTCTyN — 1,25 MM.

CraHgapTHBIM TUTYIBHBINA JUCT CTYJEHT MOJIYyYaeT y MpenoiaBaTes.

Copep:xaHre HaUMHAETCS CO BTOPOM CTpaHMIIbI, HyMepalus cKkBo3Has. Homep cTpaHuIlbl
CTaBUTCSA B IIEHTPE HWKHEH YacTu cTpanHuiibl. Oomuii o0bem pedepara 15-20 crpanwuir.

B conepxaHuu nmpoTHB Ha3BaHWM TJaB U maparpadoB MPOCTABISIIOTCS HOMEpa CTPAHHMIL 1O
TekcTy. [ maBbl 1 maparpadsl HyMepyroTCs apaOCKUMH HU(paMu.

3arooBKY, B COOTBETCTBUU C OIJIaBlieHHEM pedepaTa, TOIKHBI OBITh BBIACIEHBI B TEKCTE
KUPHBIM MIpu(TOM (Ha3BaHUS IJ1aB — 3arjaBHBIMH OyKBaMU, Ha3BaHUs maparpaoB — CTPOUHBIMH
OyKBaMmH ), BRIPaBHUBAHHUE 110 IICHTPY. TOYKHM B 3aT0JIOBKAX HE CTABATCSI.

Kaxxnas rnaBa MODKHBI HAYMHATHCS C HOBOW CTpaHUIBL. TekcT maparpada He TOJDKEH
3aKaHYMBATHCA TAOIUIEH WK PUCYHKOM.

[IpencraBienHble B TEKCTe TaOMUIBI KeNATENbHO pa3MeliaTh Ha OJHOM JHcTe, 0e3
nepeHocoB. Tabmuibl JOKHBI MMETh CKBO3HYIO Hymepauuioo. Homep U 3arojoBok TaOIUIIbI
pacnosaraercsi BBEpXy CJIieBa.

Ha xaxnyto Tabauily U pucyHOK HEOOXOJUMO yKa3bIBaTh CCHUIKH B TekcTe. Hampumep, «B
COOTBETCTBUM C pUCYHKOM 5 (Tabuuueit 3)». Tabnuua nim pucyHOK JOJDKHBI pacroaratbes mocie
CCBUIKHU.

B 3axnroueHnu u3nararotrcs KpaTKHUE BBIBOJBI 1O pe3yibTaTaM palboThbl, XapaKTepU3YIOLIHe
CTENEeHb pELICHUs 3ajJlad, MOCTaBJIEHHBIX BO BBeAeHUM. [IpmiioskeHus 0003Ha4YarOT apaOCKUMHU
nudpamu.

[TonbGop nuTepaTypbl OCYLIECTBISIETCS CTYAEHTOM CaMOCTOSTENbHO WJIM MpeiaraeTcs
npenogasateneM. [lepedyeHb HCHOIB3yeMOM JUTEpaTypbl [OJKEH COAEpPKAaTb MHUHUMYM S
HauMeHOBaHMH. Cnucok auTeparypsl odopmiisercss B al(aBUTHOM IMOPSJIKE B COOTBETCTBUH C
tpeboBanusmu ['OCTa: cHavana yka3bIBalOTCS UCTOUHUKU 3aKOHO/IATeNIbHON 0a3bl ((penepanbHble,
peruoHalbHbIE, MECTHbIE HOPMATUBHBIEC MIPABOBHIE aKThI), 3aT€M — Hay4yHbIe MyOJUKAlUU (KHWUTH,
cTaTtby, aBTOopedeparsl AuccepTanuii, nuccepranuu). [lo xKaxmaoMy HCTOYHHKY, B TOM YHCIE IO
HAyYHBIM CTaThsiM, YKa3blBaeTCsi (aMuIMs W WHUIMAIBI aBTOpa, Ha3BaHWE, MECTO W3/IaHUf,
Ha3BaHME U3J1aTENIbCTBA, TOJ U3/1aHNUS.

[Ipu ucnonb3oBanuu crpanul Internet ux nepedyeHs JaeTcst B KOHIIE CIIUCKA JIUTEPATYPHI.
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Pexomenganuu no opopMiieHUI0 0TUYETA 110 J1A00OPATOPHOIL padoTe

OTueTsl 10 7a00paTOPHBIM paboTaM JOKHBI OBITH O(DOPMIICHBI B OTAEIBHBIX TETPAAAX IS
1a00paTOPHBIX PAOOT. 3aNKCH JOJKHBI ObITh BBINOJIHEHB! YETKO, aKKYPaTHO U TPAMOTHO.

Otuer 1o nabopaTtopHOi paboOTe HAUMHAETCA C YKa3aHUsA TEeMbl J1abOpaTOpHOM pPaboTHI,
Janee yKas3blBalOT IeJb, 3aJaud, MaTepHalbl U OOOpYAOBaHHE, PEaKTHBBI, HEOOXOIUMBIC IS
npoBeaeHus: padoThl. Jlanee musnaraercs xox pabOThl B TMOPSIKE €ro BHIMOTHCHHS. 3aKaHYMBACTCS
oT4eT OOIIMMU BBIBOJIAaMU 110 pabOTE COIIACHO MTOCTABIEHHBIM 1IEJIU U 3a/1a4aM.

Ienbto n1abopaTopHbIX paboT no aucuumimHe «O01as 1 HeopraHudeckast XUMHsD) SIBJISIETCS
u3yueHne QU3NYECKUX U XUMUYECKUX CBOWCTB, & TAKXKE CIOCOOOB MOTyYEHHSI OCHOBHBIX KJIaCCOB
HEOPTraHMYECKUX BEIECTB; 33jJadyaMd — IOJY4YCHHE B YHCTOM BHJE HauOojiee XapaKTepHBIX
IPEJCTaBUTENIE OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEILECTB, HU3Y4YEHUE HMX (U3NYECKUX HU
XUMHUYECKHX CBOMUCTB C MIOMOLIbIO XUMUUECKOT0 3KcIepuMenTa. PopMynnpoBKa 3a/1a4 onpeaessier
coJiep’KaHue BBIBOJIOB I10 JIaOopaTOpHOU padoTe.

Xon paboThl JOJDKEH COJIepKaTh KpaTKoe OMHCAHWE IPOBOJAMMBIX HCCIICAOBAHHM,
ypaBHEHMs BCeX MPOTEKAIOIIUX XUMHMUYECKUX peakLUui, HaOltoJaeMble H3MEHEHHs U UX
oObsicHeHUe. BpIBO/IbI IO pe3ynbTaTaM JabopaTOpHON paboThl (GOPMYIUPYIOTCS UCXOAS U3 LU U
3ajad paboOThl W OTPaXKaOT TPUOOPETEHHBIE NPAKTUYECKHE YMEHHS M HaBBIKH, a TaKKe
KOHKPETHBIC pEe3yNIbTaThl, IOJYYEHHBIE CTYACHTOM B TMPOIECCe BBIMOJHEHHS JIa0OpPaTOPHON

paboTHI.
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2. KoMIIOHEeHTHI MOHUTOPUHTA YUeOHBIX JOCTUKEHUH CTY€HTOB

2.1 TexHoornyeckasi KAPTa PedTHHTA TUCHUIIMHBI

HaumenoBanue HamnpaBnenue noAroToBKy U ypoBEeHb 00pa3oBaHus KosmmuectBo
TUCIUILTMHBI/Kypca (bakanmaBpuar, MarucTparypa, aCliupaHTypa) 3a4eTHBIX
Haspanwne nmporpaMMbl/mpoduis SAMHUIL
OO6mas u 44.03.05 I1eoazozuueckoe obpaszosanue, 8
HEOpraHuyecKas ypoBeHb 00pa3oBaHus. b6axkaiasp,
XUMHUS Hampasnennocts (mpoduis) 00pa3oBaTenbHON IPOrPaMMBI

«buonoaus u xumusiy

CMexHbIe JAUCHHUIIJIMHBI 110 y‘leﬁHOMy IJIaHy (I/IJ'II/I INKOJIbHBIC l'lpe[[MeTbl)

[IpenmecTByroniue: MKOILHOM KypC 10 XUMUH, (U3HKe, reorpadun

HOCJ’IGIIYI-OIHI/ICZ PaCUY€THBIC U 3KCIICPUMCHTAJIBHBIC 3aJja4 B KypCC XMMHHU, aHAJIUTUUCCKAsA XUMMI,
(1)I/I3I/I‘-ICCKaH M KOJUIOMJHad XHUMUs, OpraHUYCCKasd XUMHA, METOJUKA IpCrioaaBaHUA XUMHU, XUMUA

oxpymaromeﬁ CPCbl, ITPUKIIAAHAA XUMUS, 3ala4d 110 XUMHUHU MOBBIILIEHHOM CI0XKHOCTH

BXO)IHOfI KOHTPOJIb
(TIpoBepKa «0CTATOYHBIX)» 3HAHUH 110 PaHee U3YICHHBIM CMEKHBIM JUCITUTLINHAM )
Conepxxanue ®opma paboTsl KomuecTBo 6amios 1 %
min max
KoHnTposb TectupoBanue 0 1
Hroro 0 1
BA30BBIN PA3JIEJ Nel «O6mas XumMus»

Texymas ®dopma paboTsl KomnuyectBo 6ansos 47 %
pabora min max
Jlexuun CocraBieHre KOHCTIEKTA JICKIIHIA:

Jlexyusa Nel «OCHOBHBIE TIOHSTHSI U TEOPETUUECKHE 0,3 0,5

MPEJICTABIICHUS B XUMHUU»

Jlexyus Ne2 «OCHOBHBIE 3aKOHBI XUMHUH) 0,3 0,5

Jlexyusa Ne3 «CtpoeHue aTomMa 0,3 0,5

Jlexyus Ne4 «Ilepronnueckuii 3aKOH U 0,3 0,5

MEPUOINYECKast CUCTEMa XUMHUECKUX DIIEMEHTOBY

Jlexyus Ne5 «Xumudeckas CBs3b. THITBI XUMUYECKUX 0,3 0,5

CBsI3E1»

Jlexyus Ne6 «Knaccudukarus 1 HOMEHKIATypa 0,3 0,5

HEOPTaHMYECKUX BEIIECTBY

Jlexyust Ne7 «XapaKTepUCTHKa OCHOBHBIX KJIaCCOB 0,3 0,5

Heoprannyeckux BemecTB. Okcuapl. OCHOBaHUS»

Jlexyus Ne8 «XapakTepuCTHKa OCHOBHBIX KJIaCCOB 0,3 0,5

Heoprannueckux BemiecTs. Kucnorer. Comm»

Jlexyus Ne9 «OCHOBBI XUMHYECKOM 0,3 0,5

TEPMOTUHAMHUKH
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Jlexyus Nel() «Xumuyeckoe paBHOBecue. Knunetuka 0.3 0.5
Jlexyus Nell «PactBopsl. KosmuratuBHble CBOMCTBA 0,3 0,5
pacTBOPOBY
Jlexyus Nel2 «Teopust 31EKTPOTUTAYECKON 0,3 0,5
mucconnanuu Appenuyca. [Iporoaurudeckas Teopus
bpencrena-Jloypu»
Jlexyusa Nel3 «Bona. oHHOE Tpou3BeIeHUE BO/IbI. 0,3 0,5
pH»
Jlexyus Nel4 «'naponus conen» 0,3 0,5
Jlexyus Nel5 «PactBopumocTs. [IponsBeneHue 0,3 0,5
pPacTBOPUMOCTH»
Jlexyus Nel6 «OKUCIUTEITHO-BOCCTAHOBUTEIIHHBIC 0,3 0,5
peaKImm»
Jlexyus Nel7 «nexTponun3. DIEKTPOXUMHUS) 0,3 0,5
Jlexyusn Nol8 «KOMILIEKCHBIE COETUHEHMSD 0,3 0,5
[Mpaktuyeckn | OdopmieHne oT4eTa 1 3aIuTa Jad0PaTOPHBIX
€ 3aHATHUS pabor: 0.6 1
JIP Ne | «Texnuka 6€30macHOCTH Mpu padboTe B ’
XUMHAYECKOH JIA00OpaTOpUK. XUMHUECKAs MTOCYay.
JIP Ne 2 «CKOpOCTh XMMHYECKOUN pEeaKIun». 0,6 1
JIP Ne 3 «lIpuroToBieHrE pacTBOPOBY. 0,6 1
JIP Ne 4 «9nexTpoiauTHuecKas JUCCOLUALUN». 0,6 1
JIP Ne 5 «I'unponus comeity. 0,6 1
JIP Ne 6 «OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIC 0.6 1
peaxkum». '
JIP No 7 «DNEeKTpOnm3. 0,6 1
JIP Ne 8 «KoMILIEKCHBIE COETUHEHUS. 0,6 1
Camocrosren | Pemenue 3ama4 mo remam:
pHas pabota | Tema I. «3agauu Ha IpOCTEUIINE KOJIMYECTBEHHbIE 0,6 1
TIOHSTHS B XUMUI.
Tema 2. «I"a30Bbl€ 3aKOHBI». 0,6 1
Tema 3. «CTpoeHne aToMa. 0,6 1
Tema 4. «CocraBnenue GopMyn XUMHUECKUX 0.6 1
COCIMHEHUI». ’
Tema 5. «BpruucieHus 10 XUMUUYECKUM (popMyam». 0,6 1
Tema 6. «XapaKkTepHbIE CBOMCTBA OCHOBHBIX KJIACCOB 0.6 1
HEOPTaHMYECKUX BEIIECTBY. ’
Tema 7. «BoIYUCIICHUS TI0 YPABHCHHSIM XUMHUYICCKUX 0.6 1
peakiuiny. !
Tema 8. «Xumuueckas TEPMOJUHAMUKAY. 0,6 1
Tema 9. «XuMuueckass KHHETHKAY. 0,6 1
Tema 10. «CriocoOBbI BBIpa)KE€HHsI KOHIICHTPALUU 0.6 1
pacTBOPOBY. ’
Tema 11. «pH». 0,6 1
Tema 12. «'anponu3 comneii. 0,6 1
Tema 13. «PactBopuMocTs. IIponssenenue 0.6 1
PacTBOPUMOCTI Y. ’
Tema 14. «Metoapl pacCTaHOBKH KO3()(DUILIMEHTOB B 06 1

OBP».
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Tema 15. «20€KTPOIU3».

0,6

HngemyToq WHauBuayansHOE goManiHee 3aganue Nel 3,3 5
HBI
pENTHHT- NuauBunyansHoe qomaniHee 3aganue No2 3,3 5
KOHTPOJIb
NunuBunyansHoe nomaniHee 3aganue Ne3 3,2 )
Hroro 29 47
IMPOMEXYTOUYHBIN KOHTPO.Ib
Coneprxanue dopma paboThI KomuecTBo 6amios 5 %
min max
KonTpois OKk3aMeH 3 5
Hroro 3 5
BA3OBBIN PA3JIEJI Ne2 «Heopranudeckasi XUMHsi»
Tekymas dopma paboThI KomuuecTBo 6amios 42 %
pabora min max
Jlexuun CocTraBiieHre KOHCIIEKTA JICKIIUA:
Jlexyus Nel19 «Bogopom» 03 0,5
Jlekyus Ne2() «I"anoreHb» 0,3 0,5
Jlexyus Ne2 ] «XapaKTepuCTUKA AJIEMEHTOB 0,3 0,5
noarpymnmsl VIA (kucimopon, cepa, celieH, Tetyp,
TTOJIOHUH )»
Jlexyusa Ne22 «XapakTepuCTHKA 3JIEMEHTOB 0,3 0,5
noarpynmsl VA (a3ot, pocdop, MBIIIBSK, CypbMa,
BHUCMYT)»
Jlexyust No23 «XapaKkTepuCTHKA dJICMCHTOB 0,3 0,5
nonarpynmnsl IVA (yrnepoa, KpeMHUH, repMaHUid,
0JIOBO, CBUHEIL)»
Jlexyusa Ne24 «XapakTepuCTHKA 3JIEMEHTOB 0,3 0,5
noarpynmnsl [-I1TA»
Jlexyusa Ne25 «XapakTepuCTHUKA SJIEMEHTOB 0,3 0,5
noarpynns! VIIIA (MHepTHBIE ra3bl)»
Jlexyus Ne26 «O6mas xapakrepuctuka d-f- 0,3 0,5
JJIEMEHTOB
Jlexyust No27 «XapaKkTepuCcTHKA dJICMCHTOB 0,3 0,5
noarpynms! Mapranna (VIIB) u xenesza (VIIB)»
Jlexyust Ne28 «XapakTepuCcTHKA dJICMEHTOB 0,3 0,5
noarpynms! Banaaus (VB) u xpoma (VIB)»
Jlexyusa Ne29 «XapakTepuCTHKA 3JIEMEHTOB 0,3 0,5
noarpynns! ckanaus (I11IB) u tutana (IVB)»
Jlexyusa Ne3(0 «3nementsl noarpynnsl meau (IB) u 0,3 0,5

nuHka (I1IB)»
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[IpakTrnuecku

Odopmiienne oTyeTa u 3amuTa 1a00paTOPHBIX

€ 3aHATUA pabor: 0.6 1
JIP Ne 9 «Bopmopom»
JIP Ne 10 «["anoreHsl» 0,6 1
JIP Ne 11 «Kucnopoa. Okcunpbl. [lepokcuibiy» 0,6 1
JIP Ne 12 «Cepa u ee CoeAUHEHHS» 0,6 1
JIP Ne 13 «A30T 1 ero coe JUHEHU 0,6 1
JIP Ne 14 «Yrnepoa, KpEMHHUI U UX COCIMHEHUSI 0,6 1
JIP No 15 «OmoBo, CBUHEI M KX COCTUHECHUS) 0,6 1
JIP Ne 16 «IllenovHble U MIET0YHO3EMEIbHBIC 0.6 1
MeTaJlIbI» '
JIP Ne 17 «bop, amOMUHUN U UX COETUHEHUS 0,6 1
JIP Ne 18 «XpoM U €ro COeIMHEHUS» 0,6 1
JIP Ne 19 «Maprasen u ero COeIMHEHUs 0,6 1
JIP Ne 15 «Kene30, k00aIbT, HUKEIIb U UX 0.6 1
COCTUHEHUI» '

Camocrositen | CocraBieHHe MEHTAIBHBIX KapT 110 TeMaM: 06 1

bHast paboTa | Tema 1. «Bomopomy» ’
Tema 2. «"aoressn) 0,6 1
Tema 3. «Kucnopoa» 0,6 1
Tema 4. «Cepa» 0,6 1
Tema 5. «AzoT» 0,6 1
Tema 6. «Docdop» 0,6 1
Tema 7. «Yraepon» 0,6 1
Tema 8. «KpemHuii» 0,6 1
Tema 9. «lllenounple METAIUTBI» 0,6 1
Tema 10. «lllenoyno3eMenbHBIC METAJIIbI 0,6 1
Tema 11. «AnmroMuHHAI 0,6 1
Tema 12. «Xpom» 0,6 1
Tema 13. «Mapranemn» 0,6 1
Tema 14. «Kenezo» 0,6 1

EIE;)IMG)KYTOI{ [TuceMenHas koHTposibHas paboTa Nel 2,9 5

perHr [TuceMenHas KoHTposibHas paboTa Ne2 2,9 5

KOHTPOJIb

Hroro 25 42
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UTOI'OBbI KOHTPO.Ib

Conepxanue dopma paboTsI Konmaectro 6ammoB 5 %
min max
Kontpop DK3aMeH 3 5
Hroro 3 5
I[OHOJIHHTEJIBHBIfI PA3AEJI
bazoBsiii paznen/Tema ®dopma paboThI KonnuecTBo 6amios
min max
Paznmen Nel tema Nel-6 Pedepar 0 2
Pazgen Nel tema No7-12 Pedepar 0 2
Pazmen Nel tema Nel3-18 Pedepar 0 2
Paznmen Nel tema Nel19-24 Pedepar 0 2
Pazgen Nel tema No25-306 Pedepar 0 2
HTtoro 0 10
OO11ee KOJIMYECTBO OAIIOB IO TUCHHUTUIHHE (TI0 UTOTaM HU3Yy4eHUs min max
BCEX pas3ziesioB, 03 yueTa JOMOIHUTEIBHOTO pa3/esa) 60 100

IIpumeyanus:

IIpu BeIMONHEHMM y4yeOHOM paboThl B TeueHue l-ro cemectpa (Oa3oBblii pazgen Nel

«OO01Iast XuMHsI») CTYJICHT JOJDKEH HaOpaTh MUHUMAIBHO 29 0ayioB (MakCcUMalIbHO 48 6ayUioB), B

MIPOTHBHOM CJIy4ae OH He JOIMYCKAETCs K MPOMEKYTOUHOMY KOHTPOJIO (PK3aMeH ).

Ha sk3amene CTYACHT UMCCT BO3MOXHOCTb NOIAHATH CBOI peﬁTHHr MHWHHMAJIBHO 10 32

O6amioB (MakcuManbHO a0 53 OGamioB). Ilpu HaaMuuM MPOMYCKOB CTYAEHT 00s3aH 0TpaboTaTh

3aHATUC U TPCAOCTABUTH KOHCIICKT HpOHYIHeHHOfI TEMBEI.

CooTBeTcTBHE PEUTHHIOBBIX OAJJIOB U aKaIeMUYECKON OIIEHKH (3K3aMeEH ).

O0miee kKo1M4YeCcTBO HAOPAHHBIX 0aJ1JI0B AxkageMuveckasi OHeHKa (IK3aMeH)
0-31 Gannos HEYJIOBJIETBOPUTEIBHO
32-38 dayuioB YJIOBJICTBOPUTEIIEHO
39-45 6amnoB XOpOo1LIO
46-53 6amioB OTJINYHO
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Bo 2-om cemectpe (6GazoBbiii paszmen Ne2 «Heopranuueckas XUMHS») CTYIACHT JOKCH
HaOpaTh MUHUMAIILHO 25 Oamna (MakcumanbHo 42 6anna). bamiel 3a 1Ba cemecTpa CyMMUPYIOTCS.

WtoroBelii MoOIynp (9K3aMEH) IO3BOJIAET CTYAEHTY IIOAHATH CBOM OOWIMIT pelTHHT
MUHHMAJIBHO 110 60 6amtoB (MakcumanbHO 10 100 GamtoB). B ciiydae He1oCcTaTOYHOTO KOJIMYECTBA
0aJJIOB CTYJEHT MOKET MOBBICUTH PEUTHUHT, BHITIOJHUB 33aHUS AOMOJHUTEIBHOrO MOAy s (10 10
0aioB).

CooTBeTcTBHE PEUTHHTOBBIX OAJIJIOB M aKaJIEMUYECKON OIICHKHU (IK3aMeH ).

Oo01ee KOJIMYECTBO HAOPAHHBIX 02/U10B AxaaeMuyeckasi oeHka (3K3aMeH)
0-59 Gamnos HEYJIOBJIETBOPUTEIHLHO
60-74 6amioB YIIOBJIETBOPUTEIHHO
75-89 6amnos XOPOIIIO
90-100 6aoB OTIIUIHO
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2.2. ®OoHJ OTICHOYHBIX CPENCTB (KOHTPOIHLHO-U3MEPUTEIHHBIC MaTEPHAIIbI)

MUWHHUCTEPCTBO HAYKH U BBICHIEI'O OGPA3OBAHUSI POCCUMCKOM ®EJIEPAILIAN
(denepanbHoe rocyrapcTeeHHoe 0101KeTHOE 00pa3oBaTe/ibHOE yUpeK/IeHrue BbICIIero
oopazosanusi KPACHOSIPCKHUM TOCYJIAPCTBEHHBIM NEJATOI'MYECKHI
YHUBEPCHUTET
um. B.II. AcradgneBa
(KTTIY um. B.I1. AcradbeBa)

@daxynpTeT OHnosIoruu, reorpaduu 1 XuMUU

Kadenpa 6uosoruum, XuMuu 1 3KOJIOTUN

YTBEPX/JIEHO OJIOBPEHO

Ha 3acelaHuy Kadeapsl Ha 3acenaHny Hay4YHO-METOANYECKOTO COBETA
Iporokox Ne 8 CIICLIMATIbHOCTH (HAIIPABJICHUS IOATOTOBKH)
ot «15» mas 2019 . IpoTokom Ne 8

3aBenyrontwii kKadeapoi . —p oT «23» masa 2019 r.
Antunosa E.M. f% 7 7(7_/’_ Mpencenarens HMCC (H) - %/ Vr/ (,
: i g (’;ﬁ ()

Bbmmsuenos A.C.

®OH/I OHEHOYHbLIX CPEJACTB
JUIS IPOBEJIEHUS TEKYILEro KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalli 00Yy4aroIInXCs M0
nucuurinHe «OO01as 1 HeopraHuuecKasi XuMHs»

Hampasnenue noaroToBKu:
44.03.05 Ileoacoeuueckoe obpazosarue (¢ 08yMs NPOGUIAMU NOO2OMOBKU)

Hamnpasnennocts (mpoduis) oOpazoBaTeabHON MPOrpaMMBbI:
Buonoeus u xumus

Kpamuduxanus (creneHs):
baxanasp

CocraBurenb: Xangsuna [O.I.
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1. Hazna4yeHue ()oH/Ia OLIEHOYHBIX CPEICTB

1.1. Heasnto cozpanus POC «OO0mas U HeOpraHuveckass XUMHS» SBISIETCS YCTaHOBJICHHE
COOTBETCTBHS YUEOHBIX JIOCTHKCHUHU 3aIJTAaHUPOBAHHBIM pe3yJbTaTaM OOY4YeHHs M TpeOOBaHUIM
paboueii MporpaMMsbl TUCHUTUIHHBI.

1.2. ®OC no nucuumumae «O011ass 1 HeOpraHUYeCKask XUMHS» periacT 3aa4um:

— KOHTPOJIb U YIpaBJIEHHE MPOLIECCOM MPHOOPETEHUsI CTYASHTaMU HEOOXOAMMBIX 3HAHUM,
YMEHUH, HABBIKOB U YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIMH, onpeneneHHsix B @I'OC BO mo
COOTBETCTBYIOIIEMY HaIlPaBJICHUIO MOATOTOBKH;

— KOHTPOJb (C TNOMOIIbIO HAa0Opa OLIEHOYHBIX CPEJACTB) U YIpaBieHHE (C IOMOIIBIO
AJIEMEHTOB 00paTHOM CBs3M) AocTivkeHueM 1enei peamuzauuu OINIOII, ompeneneHHBIX B BHIE
Habopa obmmenpodeccnoOHaIbHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIUN BBIITYCKHUKOB;

— obecrieyeHre COOTBETCTBUS PE3yJIbTAaTOB O0yUeHHU 3a7auaM Oynyiiel mpodecCHOHaIbHOMI
JeSITeIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAUIIMOHHBIX METO/I0B 00y4YeHHUsI B 00pa30BaTEIbHbIN
IpoLecC Y HUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBaHUU HOPMATUBHBIX JOKYMEHTOB!

— (henepaabHOTO TOCYAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa BHICIIEr0 00pa3oBaHus 1O
HanpasieHuto noArotoBku  44.03.05 Ilemarormueckoe oOpa3zoBanue (¢ IByMs HpodUiIIMU
MOJroTOBKH) (YpOBEHb OakajaBpuaTa), yTBEpKACHHBIM MTPUKa30M MUHHCTEPCTBOM 00pa30BaHus U
Hayku Poccutickoit dpenepamnuu ot 9 deBpais 2016 . Ne 91;

— oOpa3oBaTenbHON MmporpamMmbsl «BHOJIOTHS U XMMUW», OYHOW (OpMBI 00yUEHHs BBICIIETO
oOpa3oBaHus Mo HampapieHUt0 moArotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (C IBYMS
podUISIMU TOATOTOBKH);

— mnonoxeHus: o (opMupoBaHUM (OHJA OLEHOYHBIX CPEACTB AJI TEKYLIEro KOHTPOJIS
yCIIEBa€MOCTH, IPOMEKYTOUHOW M HUTOroBOM (rOCyJapCTBEHHOM MTOTOBOM) aTTeCTaluu
oOyyaromuxcs 10 00pa3oBaTeIbHBIM MpPOrpaMMaM BBICHIETO 00pa3oBaHUsS — MporpaMmam
OakanaBpuaTa, IporpaMmaM CHeUMaJuTeTa, M[porpaMmaM  MarucTparypbl, Mporpammam
MOATOTOBKH HAy4YHO-TEJarOrMYeCKUX KaJpoB B acCUPaHType — B (peiepalibHOM rocyAapCTBEHHOM
Or0/KETHOM  00pa30BaTEIbHOM  y4peXJeHUH  Bbicmiero  oOpasoBanHusi  «KpacHospckuit
roCyJapCTBEHHbIN negarorudyeckuii yausepcutetT uM. B.I1. AcradbeBa» yTBep»kIeHHOIO MPUKa30M

pekxTopa Ne 297 (1) ot 28.04.2018.

2. llepeyenbr KOMIETEHIUH C yKa3aHHWeM 3TanoB WX (OPMHUPOBAHMS B IPOIECCE M3YUICHUS

JAUCITUITIINHBI «06]_]_[2[51 " HCOPraHUYCCKAA XUMUS).
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2.1. Tlepeyenb KommeTeHUMH, GOPMUPYEMBIX B MPOIECCe M3YUYCHUS TUCHUIIIMHBI «O0mmas u
HEOPraHUYecKask XUMUS»:
® TOTOBHOCTh pEaAM30BBIBATH 0OOpa30BATEIbHBIC MPOrPaMMBI 0 YYEOHBIM IMpeIMeTaM B
COOTBETCTBUH C TpeOOBaHHUSIMU 00pa3oBaTebHbIxX crannapTos (ITK-1);
® CIIOCOOHOCTh HCIOJB30BAaTh BO3MOXKHOCTH OOpPa30BaTENbHONW CpeAbl JJs JTOCTHIKEHUS
JMYHOCTHBIX, METANpPEJMETHBIX M TPEIMETHBIX PE3YyJIbTaTOB OOYYEHUS U OOECIECYCHHS
KayecTBa y4eOHO-BOCIIMTATEILHOIO TIPOIlECcCa CPEICTBAMH IPEOIaBAeMbIX YUEOHBIX

npeameros (ITK-4).
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2.2. OneHoYHbIE CpeacTBa

Komnerenmus JAMcuumInHebl, NPAKTUKH, YYACTBYIOIIME B ()OPMUPOBAHUM JAHHON KOMIIeTEHIIUN Tun Oueno4ynoe
KOHTPOJISA cpeacrBo/KUM
Ne dopma
ITK-1 I"'oTOBHOCTBIO [Icuxonorust, memarorvka, BBeJIeHHE B OMOJOTHIO, MUKpOOWONOTHS, OOTaHWKA, 300JI0THs, OCHOBHI | [IpoMexyT. 1 | Dx3amen
peann30BbIBATh 9KOJIOTHM U OXPaHbl IPUPOIBI, (PU3HOIOTHS YEJIOBEKA U JKMBOTHBIX C OCHOBaMU (DYHKLMOHAIBHOW | aTTecTalusl
o0pa3oBaTesbHbIC AQHATOMHUM, LUTOTHCTOJIOTHSA, TEHETHKa, TEOpHs OBOJIOIMH, OOMIas ¥ HEOpraHWYecKas XUMHUS, 2 | Bxoanoii
MPOTPaMMBI IO aHaJMTUYecKass XUMHS, (QU3nyYecKas M KOJJIOWAHAS XUMUS, OpraHuvecKas XHMHUS, XUMHUYECKHUH KOHTPOJIb
y4eOHBIM IPEAMETaM B | CHHTE3, XMMHSI OKPYXKAloLIeH cpenpl, MpUKIaIHas XUMHs, TEOPHs M NpPakTHKa (OPMUPOBAHHUS 3 | CocraBneHue
COOTBETCTBHU C YHUBEPCAIbHBIX YUE€OHBIX AEHCTBUI, TUMbI U MEXaHU3Mbl XUMHUECKUX peakluil, u30paHHble MIaBbl | Tekymuii KOHCIIEKTa
TpeOOBaHUSIMH ¢usnonorun, ¢aopa M pPacTUTENBHOCTh KpacHOSAPCKOro Kpask M CTPATeTMM €€ COXPAHEHUs, | KOHTPOJIb JeKIHN
00pa3oBaTeIbHBIX OuopasHooOpazue x*HuBOTHbIX Cpenneil CuOMpHM M CTpaTerMH €ro COXPAaHEHHs, MOJEKYISpHO- |ycrmeBaeMoc | 5 | Pemrenue 3amau
CTaHOAapTOB TCHETHYECKHH YPOBEHb OpPraHM3allMM >KU3HH, KOMIIETEHTHOCTHBIH IIOAXOA B 0OOpa3oBaHUH, TH 0 TeMaM
nangmadTtel CpenHeit CHOMPH M MPOCTPAHCTBEHHO-TEPPUTOPHAIFHOE pa3MellleHHe PAacTeHHH U 10 | ITucbmennas
KHUBOTHBIX, COBPEMEHHBIH IIKOJBbHBIH XUMHYECKMH SKCIHEPUMEHT, NPAKTHKa IO IOJYyYECHHUIO KOHTPOJIbHAS
npod)eCCUOHANBHBIX YMEHUH M HAaBBIKOB, B TOM 4YHCJIE IEPBHUYHBIX YMEHUH M HaBBIKOB HAy4IHO- pa6ora Nel
HCCIIEIOBATENBCKON AEATENFHOCTH, HAayYyHO MCCIEJO0BaTeNbCKass MpPaKTHKA, METOJUKa OOydeHHs 11 | TIucemennas
OHMOIIOTUH, METOJTUKA O0YUEHUSI XUMUHU KOHTPOJIbHASL
pabora No2
IIK-4 CriocobHocTh [lenarorvka, BBeneHHE B OMOJOTHIO, MHUKPOOHOJIOTHS, 300JI0THs, OOTaHMKA, OCHOBBI 3KOJIOTUH U 4 | Otuer no
WCIOJIBb30BaTh OXpaHbl NPHUPOJBI, (PU3MOJOTHS YeJIOBEKAa M JKUBOTHBIX C OCHOBaMM (YHKLMOHAJIBHOW aHATOMHH, n1a00paToOpHBIM
BO3MOKHOCTH IUTOTUCTOJIOTHS, TEOPHUSI SBOJIONMH, OOINAs WM HEOPTaHWYECKas XUMHS, aHAJTUTHYECKas XUMHUS, paboram
o0pazoBareIbHOM ¢du3nyveckas U KOJUIOUIHAS XUMHUsI, OpraHHYecKasi XUMUS, XUMUYECKUH CUHTE3, XUMUS OKpyxkatomerd | Tekymuii 6 | Co3nanue
Cpeabl U JOCTIKEHUS | Cpellbl, IPUKIaHas XUMUs, PacdeTHbIE M SKCIEPUMEHTAIbHBIE 3a/la4d B Kypce XUMHH, (PU3MKO- | KOHTPOJIb MEHTaJIbHBIX
JUYHOCTHBIX, XMMUYECKHE METOJbl aHalli3a, TEOpHs W MpakTUKa (OPMHPOBAHHS YHHUBEPCAIBHBIX YYEOHBIX | ycIieBaeMocC KapT
METanpeaIMETHBIX U JICHCTBUM, OMOIOTHYECKas XUMUSI, THITBI © MEXaHU3Mbl XUMHYECKUX PEAKIMi, XUMHUSI XHHOUTHBIX U TH 7 | UJ3 Nel
MPEIMETHBIX BBICOKOMOJICKYJISIPHBIX COEAMHEHHWH, XMMUS TeTEPOLMKINYECKUX COCIMHEHUH, 3a1aHusl IO XUMHHU
pe3yabTaToB OOYUYEHUSI | NOBBILIEHHOM  CIIOKHOCTH, HW30paHHble TJaBbl Qu3HoNorud, ¢jaopa ©  PacTUTEIBHOCTh 8 | U3 Ne2
u obecrieueHus KpacHosipckoro kpast ¥ CTpaTeTHH €€ COXpaHEHHs, COBPEMEHHBbIE 00pa3oBaTelbHbIC TEXHOJIOTHUH,
KayecTBa yueOHO- MOJIEKYJISIDHO-TEHETUYECKMH  YPOBEHb OPraHW3allMd JKU3HU, KOMIIETEHTHOCTHBIM NOAXOA B 9 | UA3 Ne3
BOCIIUTATEIBHOTO obpazoBanuu, nanamapTel Cpeauelt Cubupu M NPOCTPaHCTBEHHO-TEPPUTOPUAIBHOE Pa3MELICHHE
mpoliecca CpeJICTBAMU | PACTEHUI W XKHBOTHBIX, TEOPHS M MPAKTHKA U3yUYECHHUs MEJarOrMUecKOro OMbITa YUUTElNsl OUOJIOTHH, 12 | Pedepat o
MPEeroJIaBacMoro MPAKTUKA TI0 TIOJYYEHHIO MPO(ECCHOHATBHBIX YMEHUH 1 HABBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHHN TEMe
y4eOHOT0 ImpeaMeTa 1 HAaBBIKOB HAYYHO-HCCJIEIOBATENbCKOMN JeATEIbHOCTH, METOINKA 00y4eHUs] OMOIOTUI
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3. @oHJ OLIEHOYHBIX CPEACTB IJIsl MIPOMEKYTOUHOM aTTecTaluu

3.1. ®OoH/IbI OLIEHOYHBIX CPECTB BKIKOYAIOT:

e o1eHOYHOE cpeacTBO 1 — Bompock! k 3x3aMeHy 3a 1 1 2 ceMecTpbl.

3.2. O1nieHOYHBIE CPECTBA.

3.2.1. OueHOYHOE CPENICTBO: BOMPOCHI K dK3aMeHy Mo auciuruinHe «OO0mas 1 HeopraHudecKas

XUMMU).

KpI/ITepI/II/I OLICHUBAHMA 110 OLICHOYHOMY CPCACTBY 1- BOIIPOCHI K 9K3aMECHY

dopmMupyemblie IpoaBuHyTHIH basoBblii ypoBenb | Iloporosblii ypoBeHb
KOMIIeTeHIHH YPOBeHb c(opMHUPOBAHHOCTH | COPMHUPOBAHHOCTH
c¢popMHPOBAHHOCTH KOMIIeTeHIIH KOMIIeTeHIIH
KOMIIeTEeHIH I
(87-100 6asmmoB) (73-86 GamioB) (60-72 6amnoB)*
OTIIUNYHO/3aYTCHO XOpOIII0/3a4TeHO YIOBJICTBOPUTEIILHO/
3a4TEHO
IK-1. OOyuaromuiics Ha OOyuaromuiics Ha OO6yyaromuiicst Ha
['oToBHOCTH MIPOJIBUHYTOM yYpOBHE | 6a30BOM YpOBHE T'OTOB | IOPOTOBOM YPOBHE
peann30BBIBATH TOTOB PEaJM30BHIBATh | PEATHM30BHIBATH TOTOB PEaTM30BHIBATH
o0Opa3oBaTenbHbIC o0Opa3oBaTeNbHbIC o0Opa3oBaTeNbHbIC o0Opa3oBaTeNbHbIC
POTPaMMBI T10 IPOTrpaMMEI 110 POrpamMMEI 110 IPOTPaMMBI T10
yueOHBIM y4eOHBIM IIpeIMeTaM | yueOHBIM IpeaMeTaM | y4eOHBIM IpeaMeTam
peMeTaM B B COOTBETCTBHUH C B COOTBETCTBHUH C B COOTBETCTBHH C
COOTBETCTBUHU C TpeOOBaHUAMU TpeOOBaHUSIMU TpeOOBaHUSIMU
TpeOOBaHUSAMU 00pa3oBaTENbHBIX o0pa3oBaTeIbHBIX o0pa3oBaTeIbHbIX
o0pa3oBaTeNbHbIX | CTAH/IAPTOB CTaH/IapTOB CTaH/IapTOB
CTaHJapTOB
K-4. OO6yuatromuiicst Ha OO6yuatromuiicst Ha OO6yuaromuiicst Ha
Crioco6HOCTb IIPOABUHYTOM YPOBHE | 6a30BOM ypOBHE IIOPOT'OBOM YPOBHE
HCIIOJIb30BaTh croco0eH Croco0eH Croco0eH
BO3MOYKHOCTH UCIOJIb30BaTh UCIOJIb30BATh UCIIOJIb30BaTh
o0pa3zoBaTebHON BO3MOKHOCTH BO3MOKHOCTH BO3MOKHOCTH
cpeabl IS o0pa3oBaTeNbHON o0pa3oBaTenbHON o0pa3oBaTenbHON
JOCTHKEHUS Cpembl ISt Cpenbl ISt Cpenbl ISt
JUYHOCTHBIX, JOCTHKEHUS JOCTHKEHUS JOCTHKEHUS
METaINPEIMETHBIX U | TMYHOCTHBIX, JMYHOCTHBIX, JHYHOCTHBIX,
pPEIMETHBIX MeTarnpeIMeTHbIX U MeTanpeIMEeTHBIX U METanpeMETHBIX U
pe3yiIbTaToB MPEIMETHBIX MIPEIMETHBIX PEeIMETHBIX
oOyueHwus 1 pe3yIbTaToB pe3yabTaToB pe3yIbTaToB
o0ecrieueHus o0y4yeHus u o0yuyeHus u o0y4yeHus u
KauecTBa yueOHO- obecrieueHus obecrieueHus obecrieueHus
BOCIIUTATEILHOTO KayecTBa y4eOHO- KayecTBa y4eOHO- KayecTBa y4eOHO-
nporiecca BOCITUTATEIILHOTO BOCITHTATEIILHOTO BOCITHTATEIILHOTO
CpeAcTBaMu mpoliecca CpeicTBaMi | Ipoliecca CpeICTBaMH | IIpoliecca CpeiCTBaMU
MPEToIaBaeMbIX MIPETI01aBaeMOT0 MIPETI01aBaeMOT0 MPETI01aBaeMOT0
y4eOHBIX y4eOHOr0 MpeameTa y4eOHOT0 npenMeTa y4eOHOTO0 npenMeTa
MpPEIMETOB «XuMHS» «XuMHS» «XuUMH»

*Menee 60 6ay10B — KOMIETEHIMS HE CPOPMHUPOBaHa
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4. ®oH/1 OLIEHOYHBIX CPEJCTB 1JIsl TEKYIIero KOHTPOJIS yCcIeBaeMOCTH
4.1. ®oH/IbI OLICHOYHBIX CPEICTB BKIIOUYAIOT:
® OIICHOYHOE CpeACTBO 2 — BX0MHOW KOHTPOJIb (IIpOBEpOYHAs paboTa);
e oneHoyHoe cpencTBo 3 — CocTaBieHHE KOHCIIEKTa JICKIIHIA;
e oneHoyHoe cpencTBO 4 — OTyer 1o 1abopaTopHbIM padoTam;
® OILIEHOYHOE CPEJCTBO 5 — Pemenue 3axay no temaw,
e oreHoyHOE cpeacTBO 6 — Co3manne MEHTAIBHBIX KapT;
® OILICHOYHOE cpeAcTBO / — MnauBuyanbHOe qoMaliHee 3aganue Nel;
e oneHOYHOe cpencTBO 8 — UHauBuayanbHOe JoMaliHee 3ajanue No2;
e oneHoyHoe cpenctBo 9 — UnauBuayanbHOe gjoMaliHee 3aganue No3;
e oneHoyHoe cpenctBo 10 — [Tucrmennast konTponbHas padora Nel;
e oneHoyHoe cpencTBo 11 — ITucbmenHast KoHTposbHas padora Ne2;
e omeHoyHOE cpeactBo 12 — Pedepar no Teme.
4.2.1. Kputrepunu OIeHUBaHUS CM. B TEXHOJOTHYECKOW KapTe pEeUTHHra B pabodeil mporpamme
auctuInHbl «OO01Ias 1 HeOpraHu4ecKasi XuMUsD».

4.2.2. Kputepun OlleHUBaHUS 110 OLEHOYHOMY CpeACTBY 2 — BX0/1HOIi KOHTPOJIb.

Kpurepuu oniennBanus KonnuecTBo 6ansioB (BKiIaJ B pEUTHHT)
3a Ka)/1yI0 BEpHO PELICHHYIO 3a/1a4y 0,2
MakcuMaITbHbIH OaT 1

4.2.3. Kputepun o1ieHHBaHUS 110 OLEHOYHOMY cpecTBY 3 — CocTaB/ieHHe KOHCIEKTA JeKIHIA.

Kpurepun oniennBanus KonnuectBo 6anioB (BKiIa B peUTHHT)
PackpbIThl OCHOBHBIC TIOHSITHS 11O TEME 0,3
[TokazaHbI CBSI3U MEX]Iy OCHOBHBIMU TTOHATUSMU 0,3
Hcnonps3oBanne cxeM U yCIOBHBIX 0003HAYCHU I 0,2
AKKypaTHOCTb, TPAMOTHOCTbH, TAKOHUYHOCTh 0,2
MakcumaibHbIi 6asmr 1

4.2.4. Kputepun OlleHHBaHUS 110 OLEHOYHOMY CPeCTBY 4 — OTYeT 10 J1a60PaTOPHBLIM PadoTam.

Kputepun orieHuBaHus KonngectBo 6ayioB (BKi1aj B peUTHHT)
Brinonnenue paboThbl COrIacHO HHCTPYKIIUU 0,3
OdopMieHHe COTTIACHO TPEOOBAHKSIM 0,3
ITpoBenen aHanu3, TaHbl OTBETHI HA BOIPOCHI 0,2
Bepno chopmynrpoBaHbl BEIBOIBI 0,2
MaxkcumanbHbIN Oan 1
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4.2.5. Kputepuu oLleHHBaHHUS 110 OLIEHOYHOMY CpeICTBY D — PenieHue 3a1a4 no reMam.

Kputepuu onienuBanus

KonuyecTBo 0amioB (BKi1aa B pEHTHHT)

3a KaXIy10 BEPHO PELICHHYIO 334y

0,2

MakcumanbHbIi 0amr (3a 5 3aj1a4)

1

4.2.6. Kputepun orieHUBaHMS 10 OIIEHOYHOMY cpeaicTBY 6 — Co31aHue MEHTAJbHBIX KapPT.

Kputepuu onienuBanus

KonuyecTBo 0amioB (BKi1aa B pEHTHHT)

NudopmaTtuBHOCTD 0,5
['paMOTHOCTB, aKKYPaTHOCTh 0,25
Xym0KECTBEHHBIN JU3aiH 0,25
MakcumainbHbI#H Oast 1

4.2.7. Kputepuu OIEHMBAaHUS TIO0 OLIGHOYHOMY cpenctBy [ — WHAMBHAYaJIbHOE jJoMAaliHee

3aganue Nel.

Kpurepuu oniennBanus

KonnuecTBo 6ansioB (BKi1aJ B pEUTHHT)

3a KaXk1y10 BEpPHO BBIIIOJIHEHHOE 3a/1aHNE

1

MakcumanbHbIi 0amt (3a 5 3a1aHui)

5

4.2.8. Kputepuu OlEHMBAaHUS 110 OLIGHOYHOMY cpencTBy 8 — HMHAMBHAyaJbHOe JoMalliHee

3aganue Ne2.

Kputepuu onienuBanus

KonunyecTBo 6amioB (BKi1aa B pEHTHHT)

3a KaKAYH0 BEPHO BBIITOJIHCHHOC 3aJaHNC

1

MaxkcuManbHbIi 6ait (3a 5 3agaHuil)

5

4.2.9. Kputepuu OLEHMBAHUS IO OLIEHOYHOMY cpencTBy 9 — HHAMBHAVaJbHOE JAOMallHee

3aganmue Ne3.

Kpurepuu oniennBanus

KonnuectBo 0anioB (BKiIa B PEUTHHT)

3a KaXk1yl0 BEpPHO BBIIIOJIHEHHOE 33/1aHNE

1

MaxkcuManbHbIN 0art (3a 5 3a1aHuil)

5

4.2.10. Kpurepun orneHuBaHUs 10 oneHOYHOMY cpenactBy 10 — TlucbMeHHasi KOHTPOJbHas

padora Nel.

Kputepun orieHnBaHus

KonuuecTBo 6amoB (BKJIa B pEUTHHT)

3a KaKAYH0 BEPHO BBIITOJIHCHHOC 3a1aHUC

MaxkcuManbHbIi 06ait (3a 5 3agaHuit)
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4.2.11. Kputepuu OICHWBAaHUS MO OLEHOYHOMY cpeiacTBy 11 — IlucbMeHHasi KOHTPOJbHas
pabora Ne2.

Kpurepuu oniennBanus KonndectBo 6aymioB (BKJIa B peUTHHT)
3a Ka)k1yl0 BEpPHO BBIIIOJIHEHHOE 3a/1aHNE 1
MakcumanbHbIi 0ast (3a 5 3a1aHui) 5

4.2.12. Kputepuu orieHUBaHUS 110 OIICHOYHOMY cpencTBY 12 — Pedepar mo teme.

Kpurepuu oniennBanus KonngectBo 6ayioB (BKJIaj B pEUTHHT)
PackpsITO conep:kaHue TeMbl 1
OdopmiieHne cortacHo TpeOOBaHUAM 0,5
['paMOTHOCTH H3JIOKCHHUS 0,5
MaxkcuManbHbIN Oast 2
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5. OueHoYHbIE CpecTBA (KOHTPOJIbHO-U3MEPUTEIbHbIe MATEPUAJIbI)

5.1. OneHo4YHbIe CpeACTBA JJIs1 MPOMEKYTOYHOM aTTecTaluu

5.1.1. TunoBbie BONPOCHI K IK3aMeHY MO AUCHUIIHHE «O01mas 1 HeOpraHuyecKast XuMHsI»

10.

3a 1 cemectp (omeHouHoe cpeacTBo Nel)

[lepeuncnure OCHOBHBIE HCTOPUYECKUE OTalbl B pa3BUTUM Hayku xumus. Haszosure
YUYEHBIX, BHECIIMX CYLIECTBEHHBbIM BKJIaJ B CTAaHOBJICHME XUMHUU Kak Haykd. llokaxwure
CBSI3b XMMUHU C IPYTMMH HayKaMH.

Jaiite onpeneneHrs OCHOBHBIX XMMHYECKHUX IMOHATHH: aTOM, aTOMHas Macca, MOJEKYJa,
MOJIEKYJISIpHAsl Macca, MOJIb, MOJIIpHAs Macca, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS.
Chopmynupyiite cTeXMOMETPUUECKUE 3aKOHBI XMMHUHU: 3aKOH COXPAHEHUSI MacChl BEILECTB,
3aKOH KpaTHBIX OTHOLICHMH, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA. Y KAKUTE OTIMYUA
HNOHSTUN JAJIbTOHU/IBI U OEPTOJIIU/IbI.

[aiite omnpeneneHuss IOHATUNA  DKBUBAJIEHT, OJKBMBAJICHTHAs  Macca  BELIECTBA.
Cdopmynupyiite 3akoH sKBHUBaieHTOB. IlpuBeaure Gopmynsl uid pacyeTa 3KBUBAJICHTOB
OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB.

[lpuBenute GOPMYIMPOBKH OCHOBHBIX Ta30BBIX 3aKOHOB. [IpomiumocTpupyiTe uX
npuMeHeHne B XuMUH. OObsicHUTE (U3NYECKHHA CMBICT YHUBEPCATBHOH Ta30BOi
ITIOCTOSIHHOM.

Jaiite knaccupuKanuo XUMHUYECKUX BEUIECTB B HeopraHuueckod xumuu. HaszoBute
OCHOBHbIE TpaBUja HOMEHKJIATyphl HEOpraHMYecKHX BeulecTB. [IpuBenuTe XuMHYeckue
GopMyInbl  CIEAYIOIIMX BEIHIECTB: KaJbLIMHUPOBaHHAs COJa, HerauieHas H3BECTb,
OepTosieToBa COJb, U3BECTKOBAs BOJIa, BECEIAIIMNIA Ia3, IpeMydHii ras.

[Tepeuncnure oOmMe CBOMCTBa OKCHAOB U cIocoObl uX moiaydeHus. HazoBute oOuue
CBOICTBa OCHOBAHUMN U CIIOCOOBI MX MOJTyYEHUSI.

[lepeuncnure oOuMe CBOWCTBA KHCIOT M CIOCOOBI WX monydeHus. HazoBute obmue
CBOMCTBA coJIel U CIIOCOOBI UX MOTyYESHHUS.

[TpuBennuTe nOKa3aTenbCTBA CIIOKHOCTH CTpoeHus aroma. lIpoBeaute cpaBHUTENbHBIN
aHaJ M3 MOJIeNIel cTpoeHust aToma Bojopoaa J. Pesepdopaa u H. Bopa.

HazoBuTe OCHOBHBIE TIOJIOKEHUS KBAHTOBO-MEXAaHHYECKOW TEOPUU CTPOCHMS aroma.
PackpoiiTe KOpIycKy/IsIpHO-BOJIHOBOM Jyanu3Mm siekTpoHa. ChopMynupyiTe NpUHLIKI

HeonpeneneHHocTH [ ei3endepra.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OxapakTepu3yiiTe aromMHble opOuTanu, ux GOpMy M PACIOIOKEHHE B IPOCTPAHCTBE.
Packpoiite ¢Qusnueckuit cmpicn BomHOM (yHKIuH. Ilepeuncnure KBaHTOBBIE 4YHCIA
JJIEKTPOHA B aTOME.

YKaxuTe TOPSIOK 3aloJIHeHUs OpOUTaliell B MHOIO3JEKTPOHHBIX aromax. [IpuBenute
IIPUMEPBI 3aM0JHEHUS FIEKTPOHHBIX MOYPOBHEN IS 3JIEMEHTOB 4-5 epruoaoB.
[TpuBeayTEe COBPEMEHHYIO U UCTOPUYECKYIO (POPMYIHUPOBKH Nepuoandeckoro 3axona J[.M.
MenneneeBa. OxapakTepu3yWTe CTPYKTYpY MEPUOJUYECKON CHUCTEMBl XUMHUYECKHUX
snementoB JI.M. MenneneeBa. JlaiiTe CpaBHUTEIbHYIO XapaKTEpUCTHKY s-, p-, d-, f-
3JIEMEHTOB.

OOBsicHUTE TEPUOJUYHOCTh CBOMCTB XHUMHUUYECKHX 3jeMeHTOB. [laliTe omnpeneneHus
XUMUYECKUX IIOHATHHM: DJIEKTPOOTPULIATEIBHOCTb, JHEPrUs HMOHM3ALUU aTOMa, pPaanycC
aToma, paauyc uoHa. IIpocienure U3MeHEHUsI JaHHBIX CBOMCTB IO NEPHOJAM M TpyIIiaM
nepuoanyeckoit cucremsl /.. Menneneena.

Packpoiite nonsitue «xumuueckas cBsi3by. OxapakTepu3yiTe CBOMCTBA XMMHUUECKOMN CBSI3U:
SHEprus, JUIMHA, HACHIIAEMOCTh (KPaTHOCTh), MOJSPHOCTh, HANPABICHHOCTh (IUIOIbHBIN
MOMEHT) H MOJSAPU3YyEeMOCTh XUMHUYECKON CBS3H.

OxapakTepu3yiTe TUIBI XUMUYECKUX CBSI3€U IO XapakTepy paclpeleieHusi 3JIEKTPOHHOMI
IUIOTHOCTH (MOHHAs, KOBAJICHTHAs, METaUNIM4ecKas), MO CIoco0y TepeKphIBaHUS
AJIEKTPOHHBIX OpOHUTANIEH (G-, -, 3-CBA3M).

[IpoBenuTe CpaBHHUTENBbHBIA aHAIM3 Teopul KoBaslieHTHOH cBs3u (I. JIprouc) m MOHHOM
cesa3u (B. Koccenp). HazoBute, kakas U3 Teopuil mosyymsia OoJbliee pacrlpoCTpaHEHHE.
[TpuBenute popManbHOE IPABUIIO JIJIS ONIPENIETICHUS] TUIIA XMMUUYECKOM CBSI3H.

[IpoBenuTe CpaBHUTEIBHBIM aHAIUN3 OOMEHHOIO U JOHOPHO-AaKLENTOPHOTO MEXAaHHU3MOB
00pa30oBaHUs KOBAICHTHOM CBSI3U. YKAXXHTE OTIMYHS B CBOMCTBAX COCIUHEHHH C MOHHBIM
TUTIOM U KOBAJIEHTHBIM THIIOM CBSI3H.

JlaliTe XapakTepUCTUKY MeTaUTnYecKord CBs3U. OOBACHUTE OCOOCHHOCTH (PU3MUECKHUX
CBOMCTBA COEIMHEHHUH C METAIITHYECKON CBA3BIO.

[lepeuncnure BUABI MEKMOICKYISIPHBIX B3auMoieicTBUN. OXxapakTepu3yinTe 0COOEHHOCTH
BOJIOPOJHOM CBSI3U: IPOYHOCTH, YJHEPTUs, 3HAUECHUE VI IIPOLIECCOB B PACTBOPAX.
IIpoBennTe CpaBHUTENBHBIM aHAIN3 Teopuil xumuueckon cesa3u: MBC u MMO. IIpusenure
cxeMbl o0pa3oBaHus xuMudeckoi cBs3u ¢ nozuuuii MBC 1 MMO Ha npumepe monexkyn H2
u 02.

PackpoiiTe moHsiTHE «THOpUAM3AIUS aTOMHBIX OopOuTanei». OxapakTepusyiTe OCHOBHBIC
TUnbl THOpUAN3anuu opoutaneii. OOBICHUTE, MOYEMY YTOJl MEXIY CBS3SIMH B MOJICKYJIS
BOJIbI cocTaBisier 104,5°, B Monekyne ammuaka — 107,8°, B Moniekyiie metana — 109°28'.
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23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

[IpuBenuTe  W3BeCTHbIE BaM  TUMBl  KJIAacCUPUKAIMA  XUMHYECKHUX  PEaKIUH.
IIpowsmrocTpupyiTe CBOM OTBET IIPUMEPAMH.

CdopmynupyiiTe nepBblii 3aKOH TEepPMOIAMHAMHKH W 3akoH ['ecca. JlaliTe ompeneneHus
HNOHATUI: TeIIoBOM 3((eKT XMMHUYECKOH peakluH, SHTAJIbIMS, CTaHJapTHas TeIuloTa
oOpa3oBaHus BeuecTsa. [IpuBeanre GopMysIMpoBKY cieicTBUS U3 3aK0oHa ['ecca.
Cdopmynupyiite BTopoil U TpeTHii 3aKOH TePMOJAMHAMUKU. JlaiiTe onpeneneHus MOHATHIL:
SHTPOIUS, CTaHJAPTHAs HSHTpONUs oOpa3oBaHMsl BemiecTBa. [IpuBenute (HOPMYIHPOBKY
CIIEICTBUSA U3 3aK0Ha ['ecca 11 onpeneneHus N3MEHEHUS SHTPOIIUU PEAKLIUH.

Ilepeuncnure ycnoBHs CaMOIIPOU3BOJIBHOTO NIPOTEKAHNU XUMHUYECKUX peakuuil. Packpoiite
nousatue >Heprun [mb6ca. OxapakTepusyiTe BIMSHUE SHTAIBIMWHOTO U SHTPOMHIHOTO
(axTOpPOB Ha CaMONIPOU3BOJILHOE MTPOTEKAHUE PEAKIINH.

[aiiTe ompezneineHue MNOHATHUN: CKOPOCTb XUMHYECKONW PpEaKLMM, DHEPrHsl aKTHBALUH.
Vkaxure GakTopsl, BIUAIOLINE HA CKOPOCTh XUMUUecKol peakiuu. Chopmynupyiite 3aKoH
neicTByromux Mace, npasmwio Baat-I'odda.

Packpoiite mnoHATHE O KaTAIMTUYECKUX peakuusax. Jlalite omnpeneneHue NOHATHM:
KaTaJau3aTop, TIOMOTEHHBIM KaTalu3, IE€TEPOrcHHBIA KaTallu3, CEJIEKTUBHBIM KaTalaus
UHTUOUTOPBI U KaTATUTUYECKHE STIbI.

PackpoiiTe mOHATHE «XUMHUYECKOE paBHOBecHe». BwiBemure Qopmyny uisi pacyera
KOHCTAHTBl PABHOBECUS XUMHYECKOM pEakIMM W3 3aKOHa JEWCTBYIOIIMX Macc.
[lepeuncnure  QaxkTOpbl, BIMAIOIIME HAa CMELUIEHHE XHUMHYECKOTO  PaBHOBECHS.
Chopmynupyiite npuniun Jle-Illatense.

[TpuBenute Kiaccu(UKALKUIO AUCIIEPCHBIX CUCTEM IO pa3Mepy YacTHIl AUCIIEPCHOM (a3bl,
[0 arperaTHOMy COCTOSIHMIO IUCIEpCHOW ¢a3bl M JucHepcuoHHOM cpenbl. HazoBute
OCHOBHBIE KOMIIOHEHTBI HCTUHHBIX PACTBOPOB.

OxapakTepu3yidTe Mpolecchl, MNpOoTEeKalle Mpu o00pa3oBaHUU pacTBOpoB. JlaiiTe
ompeNesiecHue  TOHSATHUW:  KOHIICHTPUPOBAHHBI W pa30aBlIEHHBIN, HACBIIEHHBIN,
HEHACBIIIEHHbI pPAaCcTBOpP, PACTBOPUMOCTh, KO3(PQuimeHt pactBopumoctu. llpuBenure
KJIacCU(UKALIMIO BEIIECTB MO PacTBOPUMOCTH B Boje. Ilepeunciute GakTopsl, BIUSIOLINE
Ha PaCTBOPUMOCTD BEILECTB.

[Tepeuncnure cnocoObl BbIpaXKE€HUs] KOHLEHTpaluu pacTBopoB. [IpuBeaure Gpopmyisl ans
ux pacuera. Paccumraiite maccy comu B 3 1 10%-noro pactBopa (p = 1,071 r/mm).
[lepeuncnure KOJIUTaTUBHBIE CBOMCTBAa PacTBOPOB HERNEKTposnuToB. Chopmynupyiite
3akoH Baut-T'odda, mepseiii u Bropoil 3akoH Payma. Onummure cxemy oOIpeaesieHus
MOJIEKYJIIPHON MacChl HEJIEKTPOJIMTA HA OCHOBE M3MEPEHHUS KOJUIMTaTUBHBIX CBOWCTB €T0
pacTBopa.
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34.

35.

36.

37.

38.

39.

40.

HazoBute OCHOBHBIE TOJIOKEHHUSI TEOPUM BJEKTPOJIUTUUECKON IuUccolanuu AppeHuyca.
JlaiiTe omnpeneneHUs MOHATHUH: KUCIOTAa, OCHOBAHHE, PEAKLMS HEUTpAIM3ALMU, PEAKLIHS
oOMeHa. [IpuBenuTe npumepsl.

Jaiite  ompeaeneHus  NOHATHM:  CWIbHbIE M cila0dble  AJIEKTPOJMTHI,  CTENEHb
aneKkTpoauTndeckol auccounanuu. CdopmynupyidTe 3akoH AEHCTBYIOIIUMX Mace JUis
pactBopoB. IIpuBenute ¢opmyiny s HAXOXKICHHS KOHCTAaHTHI JUCCOLMAIMU CIa0BIX
AIIEKTPOJIUTOB (KOHCTAHTA KUCIOTHOCTH, KOHCTaHTa OCHOBHOCTH). ChopMynupyiTe 3aKOH
pa3basnenus OcTBabaa.

3anuIuuTe YpaBHEHHE HJIEKTPOJIMTUYECKOW auccouuanuu BoAbl. OCylIeCTBUTE BBIBOJ
BBIPQKEHUS JJIsl MOHHOTO Tpou3BeaeHus Bonel. IlpuBemure dopmyny mis pacuera pH
pactBopa. IlpuBenure mnpumepsl H3MEHEHUs OKpPaCKM MHJIMKATOPOB B pPAacTBOpax ¢
pa3iau4YHbIM 3HaueHueM pH.

PackpoiiTe nousTHe «TUIpONN3 cojei». JlaiiTe kiaaccupukanuio cojeil 0 OTHOLIEHUIO K
THIPOIH3Y. YKaXHUTE (PaKTOPBI, BIUSIONINE HA THAPOIH3 COJICH.

[IpuBenure  KiIacCU(PUKALMIO  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX  peakuuid. laiite
ONpECICHUE TOHATUN: OKHUCINTENb, BOCCTAHOBUTENb, OKUCIEHHE, BOCCTAaHOBIICHHUE.
Onumwmre BausHUE cpenbl Ha nporekanue OBP.

3anumuTte ypaBHeHue HepHcTa [Uisi BBIYMCIEHUS D3JEKTPOAHBIX IOTeHUManoB. Jlaiite
OIpe/iesieHue MOHSITHUSI «CTaHAAPTHBIA AIEKTPOAHBIN NoTeHuuam». OxapakTepusyure psj
CTaHJAPTHBIX 3JIEKTPOJHBIX INOTEHLUUAJIOB METAJUIOB M YKAKUTE €ro INpeICcKa3aTeIbHbIe
BO3MOKHOCTH. [IpuBeauTe npumepsl.

PackpoiiTe cMmbICT TMOHSATHS «JIEKTPOJIU3 PacTBOpPoB M paciaBoBy. Cdhopmynupyiite

3aKoHBI AteKkTponu3a Papanes. OObSICHUTE IPUHIUI PAOOTHI FAIbBAHUYECKOTO HJIEMEHTA.
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5.1.2. TunoBsbie BONPOCHI K IK3aMeHY M0 AucHuILInHe «O01mAas 1 HeopraHuveckasi XuMus» 3a

10.

11.

2 cemecTp (omeHouHoe cpeacTo Nel)

N3MeHneHue cBOWMCTB 3JeMEeHTOB 1o mnepuojgam W rpymnmam B [ICXD JI.M. MenneneeBa
(pammyc aroma, SHEpPrusi HOHU3AIUHU, CPOJCTBO K AJIEKTPOHY, IJICKTPOOTPHUIATEILHOCTh H
ap.).

[Ipocteie BemectBa — Mertamibl, ux nonoxenue B IICXD JI.U. Menneneesa.
PacnipoctpanenHocts B npupojae. O0mme Gpu3nveckue 1 XMMHUYECKHE CBOMCTBA METAJLIOB.
O6mume ciocoOw! momydeHus. CruiaBbl.

ITIpocTeie BemiectBa — HemeTauibl, ux nosnoxeHue B IICXD M. Menneneesa.
PacmipoctpanenHoctr B mpupone. OOmue ¢usnyeckue W XUMHYECKHE CBOWCTBA
HeMeTalioB. O61mue crnocoObl NoayYeHus. AIOTPOITHBIE MOAU(DUKAITIH.

I'uapokcuabl Kak —XapaKTePUCTHYECKHUE COeAMHEHHUSA. AMMOTEPHOCTh COCIUHEHUH.
N3menenne xapaktepa THUIPOKCHUIOB B 3aBUCUMOCTH OT TIIOJIOKCHHSI DJJIEMEHTa B
IIEPUOTUYECKON CHCTEME.

Bonmopon u ero coenunenus. JIBoHCTBEHHOCTh moJioKeHHs Boaopoaa B IICXD .M.
MenneneeBa. Mzortombl Bomopoma. I'mapunbl. Haxoxnenue B nOpupoae, CBOMCTBA,
MOJIy4eHUe, MPUMEHEHHE BOIOPO/IA U €T0 COCTUHECHHUI.

Boma. Anomanbabie cBoicTBa BOABI (Tyy Ty, IIOTHOCTB, TEIUIOEMKOCTH, TEIUIOTA
WCIIapEHUs, IOBEPXHOCTHOE HATSHKCHUE, TUAJICKTPUYECKas MPOHUIIAEMOCTh) U UX 3HAYCHUS
s 6uocdepsl. XUMUYECKHE CBOWCTBA BOJBL. PacmpocTpaHeHHOCTh BOJBI B MPUPO/IE.
3HavYeHHE BOJIBI B PETYIISIIIUU KJIMMaTa Ha TUTAaHETe ¥ BOSHUKHOBEHHUH JKM3HU Ha 3eMIIe.
lasmorensl W ux coenuHeHus. CpaBHUTENTbHAS XapaKTEPUCTHKA CBOWCTB TajOTEHOB.
Haxoxnenue B npupoe, CBONCTBA, MOJIyYEHHUE raJoreHoB. [ 'aoreHoBOJOpOAbI.
Kucnopoacoaepxamniye CO€IUHEHUs TaJOr€HOB: OKCHUIBL, KHUCIOTHI, coiu. lIpumeHeHue
TaJIOTEHOB M X COEAMHEHUMN. bronornyeckoe 1eiCcTBUE rajJOTeHOB HA KUBBIE OPTraHU3MBI.
Kucnopon u ero coemunenus. O30H. Oxcuapl, 030HUABL. HaxoxkaeHue B Tpupo/eE,
JNEKTPOHHOE CTPOCHHME, (PU3NYECKUE U XHMHUYECKHE CBOWCTBA, Ja0OpaToOpHbIE W
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYeHHsI, TPUMEHEHHE KHCIOPO/Ia U €r0 COSAMHEHU.
[Tepokcua BomoOposia, MEPOKCHABI M HAAMEPOKCHIBI. DJIEKTPOHHOE CTPOCHHUE, CIIOCOOBI
noydeHusi, (pU3N4ecKue M XUMHYECKHE CBOWCTBA. OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIE
CBOWCTBa Mepokcu 1 Bogopoaa. O6macTu mMpUMEHEHHS.

Cepa u ee coelMHEHUA. AJUIOTPONHBIE MOAU(DUKAIIMK cepbl: poMOnUYecKasi, MOHOKIHMHHAS,
mnactudeckas. CepoBogopon, cyabduapl. Haxoxxnenue B mpupoje, CTpOSHUE, CBOWMCTBA,
MoJTydeHUE, MPUMEHEHHUE CEPhl U €€ COSTUHEHUM.
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12. Kucnopoacoaepxainiue coeauHeHus cepbl. Okcuapl cepbl. CepHasi, THOCEpHAsl, CEPHUCTAs
KHMCIIOTHI U UX coiu. CTpyKTypa, CBOMCTBA, IOIy4eHHE, IPUMEHEHUE.

13. A30oT u ero coeamHeHus. HaxoxaeHwe B NPUPOJIE, CTPOCHHE, CBOWMCTBA, MOJIyYCHUE,
npuMeHenue. BopopoaHble coequHeHHs a30Ta. AMMHAK, THUAPOKCU] aMMOHUS, COJH
amMMoHuA. buonornueckoe 3HaueHue a30Ta B IPUPOJIE.

14. Kucnopoaconepsxkamye coequHeHus azora. Okcuabl a3ota. A30THas U a30TUCTasi KUCIIOTHI.
CtpykTypa, CBOWCTBa, MOJy4eHHE, NpUMeHeHue. B3aunmopeilicTBUe a30THOM KHUCIOTHI
(pa30aBieHHON M KOHIICHTPUPOBAHHOM) ¢ METaJUIaMU M HeMeTalulaMu. HUTPUTBI, HUTPATHI.
Tepmuyeckoe pa3ioxkeHrue HUTPATOB. A30THBIE yI0OpEHHUSI.

15. Kucnorsl-okuciaurenu. CepHast kuciaora. A3otHas kucinota. OcoOEHHOCTH B3aUMOJIEHCTBUE
KHCIOT-OKUCIIUTENE ¢  MeTaulaMM U HeMeTaJulaMu B pa30aBJI€HHOM U
KOHIIEHTPUPOBAHHOM COCTOSTHUH. Hcnons3oBanue KHCIIOThI-OKHCITUTENEH B
MpoMbIIIeHHOCTH. [laccuBaniys MeTaios.

16. ®ocop u ero coemuHenus. AoTpomnHble Moaudukanuu Qocdopa: Oenblid, KpacHBIH,
YEepHBIM. DJIEKTPOHHOE CTPOEHHUE, HAXOXKJIEHHE B MPHUPOAE, (PU3NYECKHE M XUMHUYECKHE
CBOMCTBa, CMOCOOBI TMOJIy4eHHUs, MpUMeHeHue. buonornmueckoe 3Hauenue Qochopa B
MIPUPOJIE.

17. Kucnopojconepxkamniie coequHeHus ¢ocdopa: OKCHABI, KUCIOTHI, con. DochopHble U
nosmdochopubie  KUCIOTHL. CTpPyKTypa, CBOWMCTBa, CIIOCOOBI IONYYCHHs, OOJIACTH
pakTuieckoro npuMmenenus. @ochopuoie ynoopeHus.

18. Yrnepoa. AmnorponHble MoauUKaMH: anMma3, TIpaur, KapOuH, (QYIEepeHsI.
DNEeKTPOHHOE CTPOEHHE, HaxokjaeHue B mpupone. CBOHCTBa, MOJIydeHHE, NMPUMEHEHHE.
CoennHeHus yriepoja: yrieBo10po/bl, KapOuabl, OKCHUJIBI.

19. Kpemunii u ero coenunenus. HaxoxxaeHue B npupojie, CBOMCTBa, MOJy4yeHHE, IPUMEHEHHE.
Cunanbl. Kapbopynn. Ksapu, ero mpupojHble pa3sHOBUAHOCTH. KpeMHMEBBIE KHCIOTHI.
Cunuxkarens. CunnkaTsl. CTEKI10, pa3HOBHIHOCTH.

20. Dnementsl [VA moarpymmel. ['epMaHuii, 0J0BO, CBUHEIl U WX COeAMHEHHs. HaxoxaeHne B
IIPUPOZE, CBOWMCTBA, MOJy4YeHHE, MpuMeHeHHe. OKcuabl U TUAPOKCUAbL. OKHUCINUTENBHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA COEIMHEHUH 0JI0BA U CBUHIIA.

21.bop. Amomuuuii. HaxoxiaeHme B TpUpOAE, CBOICTBA, IOJNyYeHHE, TNPUMECHEHHE.
Antomorepmusi. CoeIMHEHUS allFOMUHHUS: OKCHJI, THAPOKCH, cod. AM(OTEpHbIE CBOIICTBA
coeauHeHuil amomunus. CoequHenus oopa.

22. lllenounozemensubie MeTanbl (IIA). CpoiicTBa, momydenwe, mpumeHeHue. OCHOBHBIC
coequHeHus. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUS.

23. llenounsie metaiisl (IA). CBolicTBa, momy4eHue, npuMeHeHne. OCHOBHBIE COSTUHEHHS.
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24. bnaropognsie rasbl (VIIIA). Ucropust otkpeiTus. CBOMCTBa, TMONY4YCHHUE, NMPUMEHECHHE.
CoenuHeHusl.

25. Dnementsl moarpymmel meau (IB). Mens, cepebpo u 30moTo. HaxokneHue B mpupoje,
CBOICTBa, mosyueHue, npuMmeHeHne. CoeIMHEHHs 3JIEMEHTOB OATPYIINbI MEJIH.

26. Dnementsl moarpymnmbel IuHKa (IIB). [muk, kagmuii, pryts. Haxoxkaenue B mpupone,
CBOWCTBA, MOJIyYEHUE, TPUMECHEHUE. XapaKTEPUCTUKA BaXKHEUILINX COCIUHEHUN JIEMEHTOB
MOArPYIIIbl LIMHKA. BHOJIOrMYeCKOe NEWCTBUE COCIMHEHWWM IMHKA, KaJMHsS, PTYTH Ha
KUBBIE OpraHU3MBI.

27.Onementsl moarpynnel xpoma (VIB). Xpom, monubaeH, Bosibdpam. HaxoxaeHue B
MpUpPO/JIe, CBOMCTBA, MoyueHue, npumeHeHue. CoeMHEHUsT XpoMa: OKCHUbI, TUAPOKCHIBI,
cosid. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIUHEHUN XpoMa B Pa3IMYHBIX
cpenax.

28. Dnementsl moarpymmsl Mapranua (VIIB). Mapranen, texneuuii, penuil. Haxoxaenue B
MpUpoJie, CBOWCTBA, TMOJydeHue, mnpuMeHenne. CoeaMHEHUS MapraHia: OKCHJBI,
TUAPOKCHUIBI, cOJIU. OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA COCIMHEHUN MapraHiia B
Pa3IMYHBIX Cpeaax.

29. CemetictBo xene3a (VIIIB). XXene3o, kobanbT, HUKENb. Haxoxkienue B mpupoje, CBOWCTBA,
nony4yeHue, npumeHeHue. CoeIMHEHUS JIIEMEHTOB CEMEICTRA JKele3a.

30. Koppo3ust MeTayioB. XUMUYecKasi, dJIeKTpoxumudeckas. CrocoObl 3alUThl METALIOB OT

KOPPO3HUH.
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5.2. OueHo4YHbIe CpeACTBA /ISl TeKYlero KOHTPOJIsl ycleBaeMoCTH

5.2.1. BxoaHo#i KOHTPOJIb (IPOBepOUYHas padoTa) (oueHoYHoe cpeacTBo Ne2)

Bapuanr 1
KakoMy XUMHYECKOMY OJJIEMEHTY COOTBETCTBYET JaHHAs JJICKTPOHHAs KOH(HUTyparus
1s%2s5°2p°.
PaccuuTaiite Mmonsipayto Maccy cieaytomux emiects: H,O, HCI, Cl,Os, NaOH.
Kaxkyro maccy docdopa Hao cxeub 11 nodydenus okcuaa gocdopa (V) maccoit 7,1 r ?
Ha3zoBute criemyronme COCAMHEHUS M PACCUMTANUTE CTENICHW OKHCICHHS 3JCMEHTOB B
nanaeix coequuenusx: HoSO4, HNO3, NaOH, P,O:s.

HaiiTi MaccoByto 105110 TIIH0KO3bI B pacTBOpE, coaeprkaiieM 280 r Boab! ¥ 40 T IIHOKO3bI.

Bapuanr 2
KakoMy XUMHUYECKOMY D3JEMEHTY COOTBETCTBYET MHaHHAs AJICKTPOHHAs KOH(MUTYyparus
1s225°2p°.
Paccuuraiite monsipayto Maccy cieayroumx Bemects: H,SO4, HNO3, NaOH, P2Os.
Kakyro maccy gochopa Hano cxeus s nonydenus okcuaa pocdopa (V) maccoit 14,2r?
HazoBure crenyroomue COCIWHEHUS W PACCUYMTANTE CTEIICHW OKHCICHUS JJIEMEHTOB B
nanubIx coeauneHusx: H3POy, KsS, Al,O3, Ca(OH)s,.

Haiitu maccoByto moito cosn (NaCl) B pactBope, conepskariem 500 r Bojibl 1 45 T COH.
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5.2.2. CnHMCOK TeM JIEKIH i JUIA COCTABJEHHS KOHCIEKTOB (0leHoYHoe cpeacTBo Ne3)

Tema 1. OcHOBHBIE IOHSTHS U TEOPETUUECKUE NIPEJICTABICHUS B XUMUH.

Tema 2. OCHOBHBIE 3aKOHBI XUMHH.

Tema 3. CtpoeHue aToma.

Tema 4. llepnoanyecKuil 3aKOH U NMEPUOJUYECKAS CUCTEMA XUMUYECKUX d1eMeHTOB [1.1.
Meneneesa.

Tema 5. Xumuueckast CBsA3b. THUIIBI XUMUYECKUX CBS3EH.

Tema 6. Knaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB.

Tema 7. XapakTepuCTUKA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BeliecTB. OKCUIBI.
OcHoBaHus1.

Tema 8. XapakTepuCTUKa OCHOBHBIX KJIACCOB Heopranuueckux semiects. Kucnorel. Conu.

Tema 9. OCHOBBI XUMHUECKON TEPMOAUHAMUKH.

Tema 10. Xummnueckoe paBHoBecue. Kuneruka.

Tema 11. PactBopsl. KommuraruBHble CBOMCTBA PacTBOPOB.

Tema 12. Teopus 3EKTPOIUTUYECKOMN Auccounannu Appenuyca. [Iporonutuyeckas teopus
bpencrena-Jloypu.

Tema 13. Bona. Monnoe npousseneHue Bojsl. pH.

Tema 14. I'unponus comneit.

Tema 15. PactBopumocTs. [Ipon3BeeHrne pacTBOPUMOCTH.

Tema 16. OKUCTUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

Tema 17. nexTponu3. DIEKTPOXUMHUS.

Tema 18. KoMmIuiekcHbIE COETMHEHUS.

Tema 19. Bonopog.

Tema 20. I'anoreHsl.

Tema 21. XapakTepucTHka 31eMeHToB noarpynnsl VIA (kucnopon, cepa, ceneH, Telyp,
MIOJIOHUH).

Tema 22. XapakTepucTHKa 3J€MEHTOB noArpynmnsl VA (a3oT, pocdop, MbIIIbSK, CypbMa,
BHCMYT).

Tema 23. XapakrepucTuka 37aeMeHToB noarpynns! [VA (yraepoa, kpeMHul, repManuid,
0JIOBO, CBUHEN).

Tema 24. XapaktepucTtuka 3meMeHToB noarpynnsl [-11TA.

Tema 25. Xapakrepuctuka 3nemeHToB noarpynnsl VIIIA (MHepTHBIE ra3sbl).

Tema 26. Obmias xapaktepuctuka d-f-amemeHToB.

Tema 27. XapakTepucTHuKa 3JeMeHTOB noarpynmnsl Mapranua (VIIB) u xenesa (VIIIB).
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Tema 28. XapakTepucTuka 3JIeMeHTOB noArpynmsl Banaaus (VB) u xpoma (VIB).
Tema 29. Xapakrepuctuka 3neMeHToB noarpynmnsl ckanaus (I1IB) u tutana (IVB).

Tema 30. Dnementsl noarpymnmsl meau (1B) n nunka (11B).

5.2.3. Cnucok J1a6opaTopHbIX padoT (0OIeHOYHOe cpeacTBO Ned)

Jlabopamopnass paboma Nel «TexHuka O0€30MacHOCTH Tpu paboOTe B XUMHUUYECKOU
nabopaTopun. XuMHAYECKast OCY1a».

Jlabopamopnas paboma No2 «CKOpOCTh XUMUYIECKOU PEAKITU.

Jlabopamopnas paboma No3 «[IpurotoBiieHue pacTBOPOBY.

Jlabopamopnas paboma No4 «IneKTpOIUTUUECKAS TUCCOLMALIUS.

Jlabopamopnas paboma Ne5 «I'uziponus conein».

Jlabopamopnas paboma No6 «OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIAN.

Jlabopamopnas paboma NoT «dneKTPOIU3».

Jlabopamopuas paboma Ne8 «KOMIIJIEKCHBIC COCTHHEHUS.

Jlabopamopnas paboma Ne9 «Bogopon»

Jlabopamopnas paboma Nel() «I"anoreHbD»

Jlabopamopnas paboma Nel 1 «Kucnopon. Okcuabl. [Tepokcumbn

Jlabopamopnas paboma Nel2 «Cepa v ee COCIUHEHUSI.

Jlabopamopnas paboma Nel3 «A30T 1 ero COETUHEHUS»

Jlabopamopuas paboma Nel4 «Yrnepos, KpeMHUN U UX COSTUHEHUS

Jlabopamopnas paboma Nel5 «OnoBo, CBUHEIl U UX COSTUHEHUS

Jlabopamopnas paboma Nel6 «lllenodnbie u MeN09YHO3EMETbHBIC METAIIITBD)

Jlabopamopnas paboma Nel7 «bop, amoOMUHHUNA U UX COEAUHEHUS

Jlabopamopnas paboma Nel8 «Xpom U €ro COeTUHEHUS

Jlabopamopnas paboma Nel9 «MapraHell 1 €ro COeIMHEHHS

Jlabopamopnas paboma Ne2() «Kene3zo, KOOAIbT, HUKENb U UX COSTUHEHHSDY
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5.2.4. TeMbl NIPAKTHYECKHUX 3aHATHH (pPelieHue 32124 Mo TeMaM) (0LeHOYHOE cpeacTBO Nes)

Tema 1. 3anaun Ha TPOCTEUIINE KOJTUUECTBEHHBIC MIOHITHS B XUMUH.
Tema 2. I'a30BbI€ 3aKOHBI.

Tema 3. CtpoeHue aToma.

Tema 4. CocraBnenne GopMyn XUMUIECKIX COCTUHEHUH.

Tema 5. BeruuciaeHus 1o XUMUYECKUM (OpMYIIaM.

Tema 6. XapakTepHble CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB.
Tema 7. BbruuciaeHus 0 YpaBHEHUAM XUMUYECKUX PEAKIIHM.

Tema 8. XuMunyeckasi TEpMOIMHAMUKA.

Tema 9. XuMuueckasi KHHETHKA.

Tema 10. CriocoObl BhIpaKEHUS KOHIICHTPAIIMKA PACTBOPOB.

Tema 11. pH.

Tema 12. I'unponus comei.

Tema 13. PactBopumocTs. [IponsBenenue pacTBOPUMOCTH.

Tema 14. Metoasl pacctaHOBKU K03 duimeHToB B OBP.

Tema 15. Dnextponus.

5.2.5. TeMbl VISl CO3TAHUSI MEHTAJIBLHBIX KapT (MHTEJLIEKT-KapT) (0leHOYHOoe cpecTBO Neb)

Tema 1. «Bopopon».

Tema 2. «["anoreHs.

Tema 3. «Kucmopom».

Tema 4. «Cepay.

Tema 5. «A30T».

Tema 6. «Docdop».

Tema 7. «Yraepony.

Tema 8. «KpemHMiD».

Tema 9. «1llenodnHbie METALIBIY.
Tema 10. «lllenouyHo3emMeTbHBIE METAILITBIY.
Tema 11. « ATOMUHHIN.

Tema 12. «Xpom».

Tema 13. «Mapranemy.

Tema 14. «Kene3on.
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5.2.6. UuauBuayaabHoe qomainHee 3axanue Nel (omeHouHoe cpeacTBo Ne7)

Tema: Crioco0bl BbIpaKeHHS COCTABA PACTBOPOB

Bapuanr 1
Ckonbko rpammoB wmeaHoro kymopoca CuSO,*5H,O wu  Bomer motpeOyercs mis
npurotosieHus 200 r 5%-noro pacrBopa CuSO,, paccunTaHHOTO Ha O€3BOJIHYIO CONb?
N3 400 r 50%-noro pactBopa H,SO, Bemapuanmem ymamuiau 100 r Boasl. Uemy paHa
maccoBas nonst HpSO,4 B ocraBimemcst pactope?
CKoJpKO TPaMMOB XJIOpHIa HaTpUs HYKHO 100aBuTh K 500 r 5%-HOro pactBopa 3TOH *Ke
cosin Juist nosydenust 10%-noro pacrBopa?
Kakoii o6bem 0,5 H. pacTBOpa xJiopuja 6apus norpedyercs as 3aumoaeictus ¢ HpSOy,
Haxosmeiics B 20 mut 2 H. pactBopa?
Onpenenuts MOJISITBHOCTD 5%-HOTO pacTBOpa XJIOpHIa Kajusl.

Bapuant 2
Jns momyueHust B Ja0OpaTOpHHM BOJIOpOJa HpHUMeHsieTcs HMHK u  pacTtBop HySOy,
MIPUTOTOBIICHHBIN M3 OJTHOTO 00BbEMa KUCIIOTHI C TNIOTHOCTHIO 1,84 r/Mit 1 5 065eMOB BOBI.
Kaxoa (%) »aToro pacrBopa KUCIOTHI?
Ckonpko rpaMMoB 30%-HOTO pacTBOpa XJIOpHAa HATPHUS HYKHO H00aBuTh K 300 T BOABI,
9T00BI TOTY4uTh 10%-HBII pacTBOp coym?
Ckonpko mMuummutpoB 0,5 M pactBopa H,SO4 mMoxxkHO mpuroroButh u3 15 mu 2,5 M
pactBopa?
K 200 mn xonuentpupoBaHHOU (36%-HOHM) cONSHON KHUCIOTHI (MoTHOCTH 1,18 1/MiT)
no6aswm 1 11 Bosbl. KakoBa MaccoBast 1011 MOJTY4€HHOTO pacTBopa?
Kakoii 06sem 0,5 H. pacTBOpa MOKHO MPUTOTOBUTH U3 24,44 T KpucTaJIoryapaTa XJopuaa

6apus BaCl,*2H,0?
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5.2.7. UuauBuayajibHoe qoMainHee 3aaanue Ne2 (omeHouHoe cpeacTBo Ne8)

Tema: Xumuueckasi TepMOJIMHAMHMKA
Bapuanr 1

Beruuciure remnoBoit s ekt peakiuu okuciaenus ammuaka (- H%og): 4NH3 + 50, = 4NO
+ 6H0(p

Borunciute  H%gg 006pazoBanust MgCO;() : MgO() + COyry = MgCO35), H° =-117,7
KJDK.

Paccuutarh 3Hauenne  G®gg peakluM M yCTaHOBUTH, B KAKOM HAIPABICHUM OHA OyaeTr
IPOTEKATh CAMOIIPOM3BOJIBHO CTaHAApPTHBIX yeaoBusix mpu 25°C: Ny + 1/2054) = N2Ogy.

C nomorusio pacuera  G9g peaximit: NHsqy + 3/2Cly = /2N, + 3HCly;  NHs(py + 3/40,
= 1/2N; + 3/2H;0(x cpaBHHTE OKHCIUTENIBHBIC CBOMCTBAa XJIOpa U KHCIOpOAA IO

OTHOIICHHIO 4 AMMHAKY.

Omnpenenure TermioTy odpazoBanus merana: CHy +20;, = CO; + 2H,0 + 802,9 x/1x.

Bapuanr 2

. Borunciaute  H°gg peaxumu: FeO + Hary = Few) + Ha2O(
. Paccuntarh 3HaueHne  G°gg PEAKLUM M YCTAHOBHUTH, B KAKOM HAIPABJICHUW OHA OYJET

nporekars camorpon3BoibHo mpu 25°C: 4HCl ) + Oyr) = 2Clary + 2H20 5.
. Kakue wu3 mnepeuncieHHBIX OKCHIOB MOTYT OBITh BOCCTAHOBIIEHBI BOAOPOAOM IO

cBoboaroro MeTayia mpu 298 K: CuO, CaO?

. CpaBHUTH H°9s peakuum BoccraHoBinenus okcupa sxenesa () pasnmuunbiMu

BoccTaHoBuTensiMu nipu 298 K: F9203(K) + 3H, = ZFe(K) + 3H20(r); FEZO3(K) + 3C(rpacpm) =
ZFG(K) + 3C0(r); FEZO3(Y) + 3CO(F) = ZFE(K) + 3C02(r).
. Paccuuraiite 80298 peaKuHﬁ: A|2(804)3(K) = A|203(K) + 3803@), HzOz(;K) = 2H20(>K) + Oz(r).
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5.2.8. UuauBuayajibHoe qomaniHee 3axanue Ne3 (omeHouHoe cpeacTBo Ne9)

Tema: Xumnueckoe papHoBecue. CKOpOCTb XUMHYECKOI peakuumu.
Bapuanr 1
Hanummre BblpakeHuUs JUIsl CKOPOCTEHN CIIEAYIOIINX PeaKI1ii:
PCl3 + Cl, = PCls,
2CO=CO,+C.
Kak Bnusier Ha cienyronme paBHOBECHS:
2HI = Hy + I, AH = -53.5 k],
Cio+ H20() = CO + Hy, AH= 132 k]I
a) TIOBBIIIEHUE TEMIIepaTypbl 0) MOBBIIICHNE 1aBJICHUA?
BoO CKONBKO pa3 MOBBICHTCS CKOPOCTh PEAaKIMH MPH MOBBIIICHAN TemmepaTypsl Ha 100 °C,
IIPUHUMAs TeMIepaTypHbIi K03 UIMEHT CKOPOCTH PaBHBIM 37
Uepes HeKoTOpOE BpeMs mociie Hadana peaknun 3A + B = 2C + D KOHIIEHTpaluK BEIIECTB
cocraisuin: [A] = 0,03 mons/n, [B] = 0,01 moaw/a, [C] = 0,008 moas/1. KakoBbI HCXOIHBIC
KOHIIEHTpauuu Beniects A u B?
[Ipu Hexoropoit Temneparype paBHoBecue B cucteme 2NO; = 2NO + O, ycraHOBWIIOCH TIPU
cneayrommx KoHueHtpamusax: [NO2]= 0,006 mons/n, [NOJ= 0,024 mons/n, [Oz]= 0,012
MoJIb/11. HaliT KOHCTAaHTY paBHOBECHS peakIuy U UCXOIHYI0 KOHIeHTpanuio NO;.
Bapuant 2
Bo ckoibko pa3 M3MEHHUTCS CKOpOCTh peakuuu 2A + B = AyB, eciau KOHLEHTpaluio
BellecTBa A yBEIMUYUTH B 2 pa3a, a KOHIEHTpaluIo BeuiecTBa B ymenpmuts B 2 paza?
Hanummnre BeIpakeHUs 111 CKOPOCTEH CIIEIYIOINIUX PEaKIU:
Hz + 2NO = N0 + H,0;
Al(SO4)30) = Al,03 + 3S0s.
Kaxk Bnusier Ha creayronme paBHOBECHS:
2S0, + O, = 2503, AH’= -198 K[k,
Ciy+ COypy = 2CO, AH= 172 xJTx
a) MOBBILLIEHUE TEMIIEPATyphl 0) MOBBILICHUE TaBJICHUS?
Bo ckonbko pa3 yBeIMUUTCS CKOPOCTh peaklUy MpU MOBBIIIEHUH TemnepaTypsl oT 200 °c
110 500 °C, ecin TeMIIepaTypHblid KO3pPHUIUEHT paBeH 27
Kyna cmectutcs paBHOBeCHE BCIIEICTBHE YMEHBIICHUsI 00beMa B CUCTEME:

4HCI + O, = 2H,0 + 2Cl,
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5.2.9. [InucbmMeHHast KOHTPoJIbLHas padoTa Nel (omeHouHoe cpeacTBo Nel0).

Bapuanr 1
Oxapaktepu3oBath coenunenne — Cl, (Ha3BaHue, crnocoObl TONydeHHs, (U3UUECKHE U
XUMHUYECKHE CBOICTBA).
PaccraBute  kK03(pPHUIMEHTHI METOIOM  3JEKTPOHHO-MOHHOTO  OamaHca  (METOIOM
nonypeaKuHﬁ): K,Cr,07 + H,S + H,SO, —> Crz(SO4)3 + S + K,SO, + H,O
[pu meficTBUYM Kausi Ha BOJY BBIIACIHICS BOAOpO, Kortopbiid mpu 27 °C u 84 klla 3ausu
obweMm 1211. Kakas macca kaius nmpopearupoBaia ¢ BOJ0M?
Kakas macca rugpuga MarHusi OJDKHA MPOPEarupoBath C BOJOW, YTOOBI BBIICIUBIIMMCS
ra3oM BocctanoBuTh 10 r okcuaa meau (11)?
Ckonbko autpoB Cl, (mpu H.y.) oOpasyercs mpu B3aumojeiicteuu 100 ma 36%-Horo

pactBopa HCI (p = 1,18 r/mi) ¢ 50 r KMnQOy ?

Bapuanr 2
OxapaktepusoBarb coeaunenue — HCl (masBanme, crocoObl monydeHusi, GU3MYECKHE U
XUMHYECKHE CBOICTBA).
PacctaButh KO3 (UIMEHTHI METOAOM  3JEKTPOHHO-MOHHOrO  OamaHca  (METoAoM
nonypeaKuI/Iﬁ): K,Cr,0; + HI + H,SO4 —» Cr2(504)3 + I, + K;SO4 + H,O
Brruuciure Maccy xsopa o6bemom 10mi ipu temneparype 27°C u nasiennu 1,51 -10 5 Ila.
Kakoii 06bem CaCO3 Bemazet B ocanok, ecau k 300 ma 0,5 H. pactBopa CaCl,; npubaBuTh
pacTBop KapboHaTa HaTpusi?
Paccuuraiite 00BbeM CepoBOOpPOAA, KOTOPBIM pPacXOAyeTcss TMpPH B3aUMOJCHCTBUU C
pacTBOpOM ¢ MaccoBO# jaoselt runpokcuaa Harpus 6% (p = 1,044 r/mun) oobemom 40 M ¢

00pa3zoBaHHEM TUIPOCYIb(UIa HATPHS.
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5.2.10. ITucbMeHHast KOHTPOJIbHasi padoTa Ne2 (omeHouHoe cpeacTBo Nell).

Bapmuanr 1
CpaBHUTH KHCJIOTHO-OCHOBHBIE W OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC CBOWCTBA OKCHIA
yriepoaa (1) u oxcuna yraepona (1V), ucxons u3z ctpoeHus ux Mojekyin. [IpuBecTu mpumepsl.
Hanucatp ypaBHeHHsI COOTBETCTBYIOIIMX PEAKIIHIA.
Bop maccoii 10 r 06paboTany KOHIEHTPUPOBAHHON a30THOM KUCIOTOH. Bhiman 6emblit ocagok.
Omnpenenute Maccy MOJIy4eHHOTO OCA/IKa.
Kakoii 00bem 2 H. pactBopa ruapokcuna Hatpus tpedyercs mpubdasuth Kk 200 r. 5% pactBopa
xjnopuaa ojosa (1), 4To6 MOTHOCTHIO IEPEBECTH €T0 B KOMILJIEKCHOE COSTMHEHUE?
Paccunrare HEOOXOOUMYIO Maccy chIpbs (Kakoro?) ajs nNpou3BOACTBa 478 KI CTEKIa, COCTaB
KOTOPOro MOXxHO omnucath Gpopmysioit Na,O*CaO*6SiO,
JlonucaTh ypaBHEHHE pEaklUy U pacCTaBUTh KOOPPUIINECHTHI:
Al + HNOg3 o, —
Al + HNO3 pa5. —
Hanummure BBIpaXKeHMs [ KOHCTAHT HECTOMKOCTH KOMILIEKCHBIX HoHOB [Ag(NH3),]",
[Fe(CN)s]*, [PtClg]*. Uemy paBHBI CTCICHb OKHCICHHS M KOOPAMHALMOHHOE HHCIO
KOMIUIEKCOOOpa3oBaresieil B STUX HOHax?

Bapuanr 2
JlonucaTe ypaBHEHHE PEaKIMH M pPacCTaBUTh KOA(P(UIUMEHTH, HA3BaTh BCE COEAMHEHUS:
KH+0,—
Kakoii 06bem okcuna azota (V) Beigensercs (H.y.), ecnu 50 r criaBa, cocrosuiero us 70 %
mean u 30% onoBa 00paboTaTh U3OBITKOM KOHII a30THOW KUCTIOTHI?
Kakoit meramn Oyner moaBeprarbCcsi KOppO3UM BO BIAKHOM BO3/yXe NMpH KoHTakTe Fe u Sn?
Hamnmcars ypaBHeHus peakiuil.
PactBopumocTs yriekucnoro raza npu 20 °C cocrasnser 0,88 o0bemMoB B 1 0oO0beMe BOABI.
PaccumnTaiiTe MakCMMajJbHO BO3MOKHYIO MAacCOBYIO JIOJIIO YTOJIbHOM KHMCJIOTBI B PacTBOPE,
UCXO0/14 U3 TPEATNOJIOKEHUS, YTO Bech okcu yriepoaa (IV) B3aumozaencTByeT ¢ BoaOi.
Ha3BaTh KOMIUIEKCHBIE COEJIMHEHUS, HAHMCaTh YpPaBHEHHS pEaKUUH WX JIUCCONMAIUN U
BBIPKCHUS JUTS KOHCTAHT nucconmaimu u yeronunBoctu: Ko[Ag(SO3S),]; [Zn(NH3)2Cly]
[Pt(NH3)sCI](NO3);
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5.2.11. Cniucok TeM 1Jisi HanmucaHusi pedpepara (omeHoYHOE cpeacTBo Nel?2).

PerpocnektuBa HoGeneBckoii mpeMun mo XuMuH.
XHUMHYECKHUE JIEMEHTBI B OPraHU3ME YEJIOBEKA.

Tsxenble METaUIbl UX BIMSIHUE HA OPIaHU3M YEJIOBEKa.
PannoaktuBHBIE 271EMEHTHI. SInepHbIE peakuu.
KucnotHo-0CHOBHBIE MUHAUMKATOPHI. TEOopHs MHIUKATOPOB.
Hucnepcusie cucteMsbl. [lensl. Ux npumenenue.

Mpsuta. Knaccudukanusi, monydeHue, CBOMCTBA.

Hcnonbp3oBanue KaTaJIM3aToOpOB B COBPCMCHHOM IMPOMBIINIJICHHOM ITPOLIECCE.

© 0 N o g bk~ wDhPE

IIpuMeHeHne KUIKUX KPUCTAIUIOB B COBPEMEHHON TEXHUKE.

=
o

. [IpyMeHeHre HeopraHuYecKuX COCIUHEHUN B CTPOUTENBHON cdepe, MpEeuMylecTBa U
HE/I0CTATKH.

11. Mcnonp3oBaHuE OKUCIUTENEH B MEIULIUHE.

12. MunepanbHble y1oOpeHus, KIacCupUKaIHs, CBOUCTBA, TPUMEHEHHE.

13. TTosyuenue 1 CBOWCTBA MOJIMMEPHBIX COEAMHEHUM.

14. Annotpomnnbie MOAUUKALIUN YTIIEPOa.

15. Hegrexumuueckasi IpOMBILUIEHHOCTh. PpakimoOHUpOBaHUE HEPTH.

16. ITpon3BOACTBO CHHTETUYECKOTO KaydyKa.

17. Xumunueckas mactepckas pororpadguu. PeakTuBbl, MeXaHU3MBbl MPOSBICHUS U 3aKPEIICHUS

(hOTOCHUMKOB.
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2.3. AHaqu3 pe3yJbTATOB O0y4YeHUS] U IepeYyeHb KOPPEKTHUPYIOIIMX MepPONnpUsITHH 1O

AUCHHUIIJIMHE «Oﬁ]].[aﬁ H HEOPraHUYECKasd XUMUA».

Jliist IpOBEICHUSI aHAIM3a YCBOCHUS YYCOHBIX JOCTHIKCHHI CTYIEHTOB IO YY€OHOW TUCIMILIMHE
MIPUMEHSIOTCSI:
1. mpoBepka KOHCIIEKTOB JIEKITUH,
MIPOBEPKA OTUETOB IO JIAOOPATOPHBIM paboTaM,
NPOBEpPKA PEUICHUI 3a]1a4 110 TeMaM,
WH/IMBUIyalIbHBIC JOMAIIIHEE 3a/1aHus,
NUCbMEHHBIE KOHTPOJIbHBIE Pa0OTHI,
H3TOTOBJICHUC MCHTAJIbHBIX KapT,

HanucaHue pedepara o Teme Kypca,

© N o g B~ DN

peﬁTI/IHFOBaﬂ OLICHKA.
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JIucr BHeCceHHUS N3MEHEeHM il

JlonosHeHus: 1 U3MEHEHHsI B pabouyro nmporpammy aucuuiuinael Ha 2018/2019 yueOHbIi rox

B pabGouyto mnporpammy aucuuiuinHbl «OOmias W HeopraHudeckass XUMHUs» ObUIM BHECEHBI

CJICAYIOIKUC U3MCHCHUA!

1. Ha turyneaoMm jucte PIIJ] u ®OC n3meHeHO Ha3BaHHME BEIOMCTBEHHOW NMPUHAIC)KHOCTH
«MUHUCTEPCTBO HAYKH M BBICIIETO0 OOpa30BaHHA» Ha OCHOBaHMM Ipukaza «O BHECEHUU
n3menenuii B ceeaenust o KI'TIY um. B.I1. AcradbeBa» ot 15.07.2018 Ne 457 (m).

2. Coucok naureparypsl OOHOBIEH YYEOHBIMH M y4eOHO-METOIMYECKUMH H3AAHUSMU,
ANEKTPOHHBIMU 00Pa30BATEILHBIMU PECYPCAMHU.

3. OOHOBINEH nepeyeHb COBPEMEHHBIX MpodeccnoHanbHbIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM.

4. OOHOBIIEH TepeueHb JUICH3HOHHOTO IPOTPAMMHOTO 00ECTICYCHHUS.

5. H3MmeHeHO HaMMEHOBaHHE YTBepKharomiei kadenpsl ¢ «kaderpa xuMum» Ha «kadeapa
OHMOJIOTHH, XUMHUH U SKOJIOTUN» B CBSI3U C PECTPYKTypHU3anuen kadep.

6. B (doHa OICHOYHBIX CPEICTB BHECCHBI M3MEHEHUS B COOTBETCTBHH C mpukazom «O0
yrBepkacHuM [lookeHnss 0 (OHAE OICHOYHBIX CPEICTB JJIS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, IPOMEXKYTOUYHOM U UTOTOBOH (TOCYAapCTBEHHOM UTOTOBOI) aTTeCTalluu» OT

28.04.2018 Ne 297 ().

Pabouas mporpamma aucturuinael «OO0Ias 1 HeEOpraHUYecKass XUMUs» pacCMOTpeHa U oJ00peHa

Ha 3aceanuu Kagpeapsl «11» mas 2018 r., mpoTokon Ne§.

BHeceHHbIE H3MEHEHUS YTBEPKIALO

. . ___,7//‘
3aBenyomuil kageapoi XuMmun G / JLM. T'oprOCTaeB
Jlexan ¢akynbrera Ouonoruu, reorpaduu U XUMUAU 57; ,/( 'z:/v//-EH I[Ipoxop4uyk

/

Ono6peno HMCC (n) dakynbrera 61onoruu, reorpapuu 1 XUMUU

«13» utons 2018 r., mpotokon Ne 9

IMpencenarens HMCC (n) ¢ %/7‘4 V'{fu( / A.C. biu3zHeroB

56



JIncr BHeceHUsI U3MEHEeHU i
JlomoyiHeHHsT 1 U3MEHEHHsI B pabouyro nporpammy nucuuiuinibl Ha 2019/2020 yueOHbIii roj

B pabouyto mnporpammy gucuuiuinHbl «OOIIas W HeopraHudeckas XHUMHUs» ObUIM BHECEHBI

CIIEIYIOLINE U3MEHEHHUS:
1. Chomcox nmrepaTypbl OOHOBJEH YYEOHBIMH M y4eOHO-METOAMYECKUMH H3JaHUSMH,
JNIEKTPOHHBIMH 00pa3oBaTeNnbHBIMU pecypcamMu. OOHOBIIEH IepedyeHb COBPEMEHHBIX
npodecCHOHATBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM.

2. OOHOBIIEH MepeUeHb JUIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHUSI.

PaGouas ImporpamMma JHUCHHUIIINHBI <<O6111a;1 U HCOpraHUYCCKasd XUMMUA» PaCCMOTpPCHA U on06peHa

Ha 3aceJaHnu Kadeapsl OMOIOTHN, XUMHH U 3KoJIoTun «15» Mast 2019 r., mpoToko Ne§.

BaeceHnnbie U3MEHEHUS YTBEPIKAAKO

3aBenyromuii kadeapoit /: J%’ 7 7%# E.M. Autunosa

Ono6peno HMCC (H) dakynpTera Omnonoruu, reorpagul 1 XUMHH

«23» mas 2019 r., mpotokon Ne 8

[Ipeacenarens HMCC (H) & %/7‘4 V'{fu( / A.C. bi3nenos
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3. YueOHbIE pecypchbl

3.1. Kapra siutepatypHoro odecnedyeHus JUCUMILIMHBI «O01Iasi 1 HEOPraHUYeCKass XUMHUS»

(BKJIHOYAst 3JIEKTPOHHBIE PECYPCHI)
1 o0yJaromuxcs 1o o0pa3oBaTenbHON IporpaMme

44.03.05 Ileoazozuueckoe obpazosanue (¢ 08yMs NPOPUIAMU ROO2OMOBKL)
Hanpasnennocts (npoduiib) 00pa3oBaTeIbHON MPOTrPaMMbl «buUoL02US U XUMUSL
1o 04HOM (hopMe 00yUeHUs!, ypOBEHb MTOJATOTOBKH (CTETIEHB).: OAKAIA8D

Koua-Bo
Ne MecTto xpaHnenus/
i HaumenoBanmue MCKTPOHHKIH ATpec IK3EMILISIPOB/
TOYEK J0CTYyNa
OcHoBHas JInTeparypa

1. |AxmeroB, Hamnp Cubratopuu. O0mas u Heopranmdeckas xumus [ Tekct]: yaueonuk / H. C. AxmertoB.| Hayunas 6ubmuoreka 19
- 7-e u31., crepeotun. - M.: Beicias mkoura, 2009. - 743 c. KI'I1Y

2. |AxwmertoB, Hamnp CubratoBuu. JJaboparopHble 1 ceMUHapCKue 3aHATHUS 0 o01Iei u Heoprannueckoii| Hayunas 6ubnuoreka 51
xumun [Tekct]: yaebnoe mocooue / H. C. Axmeros, M. K. Asuzosa, JI. . bageiruna. - 4-¢ usgm., KTITY
ucnp. - M.: Beiciias mkosna, 2003. - 368 c.

3. |I'mmeka, Hukomaii JleonmmpoBruy. O6mas xumus [Tekct]: yuebnoe mocobue / H. JI. I'muuka. - M.:| Hayunas 6uGimoreka 57
KHnoPyc, 2010. - 752 c. KTITY

4. |Vraii, SlkoB Anexcanaposud. O0miast u Heopranndeckas xumus [Tekcr]: yaeOnuk / 1. A. Yraii. - 2-¢| Hayunas oubnmoreka 27
u3., ucop. - M.: Beicias mikona, 2000. - 527 c. KI'I1Y

5. |baraeBa, Enena BukropoBHa. 3afgaun u ynpaxsHeHus mo ooueit xumun [Tekct]: yuedHoe nocodue /| Hayunas Oubnnorexa 15
E. B. baraeBa, A. A. bynanosa ; pexn. C. @. Jlynaes. - M.: Akagemus, 2010. - 160 c. KTITY

6. [3amaum m ympaxHeHus 1o obmeit xumun [Teker]: yaebnoe nocodue / b. . Anamcon [u np.]; pen. H.| Hayunas 6ubmuoreka 50
B. KoposuH. - M.: Beiciiast mkona, 2003. - 255 c. KTITY

7. |IIpakTukym no Heopranmdeckoi xumuu [Tekcr]: yuebHoe nocodue / JI. B. babuu [u ap.]. - 4-e u3a.,| Hayunas 6ubnuoreka 70
nepepad. - M.: [Ipoceemenue, 1991. - 320 c. KI'TIY

JdomosiHuTEIbHAS JIUTEPATYPaA

8. |Jleencon, Umbs AOpamoBmu. Kak ¥ TmodeMy NpOHMCXOIIT XWUMHYECKHE peakiuu. OieMeHThl| Hayynas oubnmoreka 20
XUMHUYECKON TepMonuHaMMKH M KHHETHKH [Tekcr]: yueOHoe mocobue / WM. A. JleeHcoH. - KTIIY
Honronpynusii: M/ Uatemnekt, 2010. - 224 c.

9. |JleMOHCTpallMOHHBIE ONBITHI O 00IIel 1 Heoprauuyeckoi xumun [Tekcr]: yue6HOoe nmocobue / pen.| Hayunas 6ubnmoreka 10
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Koa-Bo

Ne MecTto xpanenus/
w/n HaumenoBanue 5JIeKTPORHBI a7pec IK3eMILISAPOB/
TOYEK J0CTYyNa
b. I. Crenun. - M.: BJIAJIOC, 2003. - 336 c. KTTTY
10. |Cryniko, Taresina BrnagucnaBoBHa. Knaccudukanus n HomeHkinarypa Heopranudeckux coenuneruit.| 9bC KI'TIY um. B. I1.| WanuBuayanbHbIMA
3aKOHBI aTOMHO-MOJIEKYIsIpHOTO yueHHs [TekcT]: merogmueckoe mocobOue ajsi cTyneHToB | Kypca AcrajdbeBa HEOTI'PaHUYEHHBIN
cnenuanbHocTd "Xumus - ouonorus” / T. B. Crynko. - Kpacnosipck: KI'TIY um. B. II. Acradnena, JIOCTYT
2003. - 64 c. — URL: http://elib.kspu.ru/document/5501
11. |Crynko, Taresina BnagucmaBoBHa. OxuciauTenbHO-BoccTaHoBUTENbHBIE —Tporecchl. OcHoBbl| OBC KI'TIY um. B. I1.| MHnuBuayanbHbIM
anektpoxumun [Tekct]: MeToa. mocodue st cTyd. | kKypca crenuanbHocTd " Xumusi-ouonorus” / AcrajdneBa HEOTpaHUYEHHBIN
T.B. Crynko, C.M. Bseumerxanus. - Kpacnospck: PHUO KITIY, 2004. - 88 c. — URL: JOCTYTI
http://elib.kspu.ru/document/5503.
12. |Crynko, Tarbsina BnagucnaBoBHa. Xumusi HemerauioB [Tekct]: meromuueckoe mocobue / T. B.| Hayunas Gubnuoreka 47
Crymko, E. A. Bouapoga. - Kpacaosipck: KI'TIY um. B. T1. Actadsesa, 2011. - 168 c. KTy
13. |Crynko T.B. Kommuekcubie coenunenus [TekcT]: KOHCHEKT Jekuuil st ctyneHToB 1 Kkypca| Hayunas Gubmuoreka 21
cnenpaibHOCTH "xumusi-ounonorus” / Crynko T.B. - Kpacnosipck: PO KT'TIVY, 2003. - 52 c. KTy
14. |Kuwura ajist 9TeHHSI 10 Heopranudecko xuMuu [ TekcT|: kaura it yqamuxcst: B 2-x 4. U. 2 / coct. B.| Hayunas 6ubnuoreka 31
A. Kpunmas. - 3-e uzn., nepepa0. - M.: [Ipocsenienne, 1992. KI'TIY
YueOHo-MeTOoANYECKOE 0DeciedeHue [IJIsl CAMOCTOSATEIbHOI padoThI
15. | Xomuenko, I'aBpumn  IlmatonoBuu. Heopranuueckas  xumus [Tekct]:  yueOHuk  ans| Hayunas OuGmmorexa 21
cenbckoxo3siicTBeHHbIX BYy30B / I I1. Xomuenko, U. I. IlutoBuy. - 2-¢ m3n., uchnp. u jgomn. - M.: KTy
Bricmas mkoma, 1987.
16. (I'muuka, Hukonait JleonumoBrd. 3a1auu U ynpaxHeHUs 1Mo oomieit xumun [ Tekcr]: yueOHOe ocooue| Hayunas Oubmuoreka 12
/ H. JI. I'nmunka; pen.: B. A. Pabunosuu, X. M. Pybuna. - 26-e uzn., crep. - JI.: Xumus, 1988. KI'I1Y
17. [Jlypwe, FOnuit FOnbeBnu. CipaBounHuKk 1o aHanutuueckor xumuu [ Texcr]: cnpaBounoe u3ganue / 0. | Hayunas 6ubnuorexa 10
1O. Jlyppe. - M.: Xumus, 1979. KTITY
IIpodeccnonanbubie ba3bl 1aHHBIX 1 HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMBI
18. [MexBy30Bckas anekTponHas oubnaroreka (MIB) https://icdlib.nspu.ru | MuauBuayanbHbIii
HEOrpaHWYEHHBIN
JOCTYI
19. |East View: yHuBepcaibHble 0a3bl JaHHBIX [ DJIEKTPOHHBIH pecypc]: mepuonuka Poccuu, Yipaunst n | https://dlib.eastview.c | MunuBumyansHbIi
ctpan CHI'. — Dnekrpon.nan. — OO0 MBUC. — 2011 om/ HEOTpaHWYCHHBIN
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Ne

MecTto xpanenus/

Koa-Bo

HanmenoBanmue . IK3EeMILISAPOB/
n/n 3JIEKTPOHHBII aapec
TOYeK JI0CTyna
JOCTYI
20. |Elibrary.ru [DnekTpoHHBII pecypc] : 3ACKTpOHHAs OMOIMOTeYHAs cCcTeMa : 0a3a JaHHBIX COACPIKHT https://elibrary.ru WHauBuyanbHbIH
CBe/IeHUS 00 OTEYECTBEHHBIX KHUTaX U MEPHOANYECKUX M3/IaHUSAX N0 HAyKe, TEXHOJIOTUH, MEJUIINHE HEOTpaHUYEHHBIN
u obpazoBanuto / Poc. madopm. nmopran. — Mocksa, 2000. JOCTYII
21. \l'apanT [DneKTpoHHBIH pecypc]|: nHpOpMaMOHHO-TIPaBOBOE OOECIIEYeHHE: CIIPABOYHAs! IPaBOBast http://www.garant.ru Hocryn u3

cucrema. — Mockaa, 1992

JIOKQJILHOM CETH By3ad

22.

Onexrponnsnii kataior Hb KI'TIY um. B.I1. ActadseBa

http://library.kspu.ru

CB0OOIHBII JOCTYI

Pecypcosl UuTepHeT

23.

Caiit o xumuu «XuMuK»

http://www.xumuk.ru

CB0OOAHBIH JOCTYI

24,

Cait «AJIIXUMHK)

http://www.alhimik.ru

CB00OOIHBIN JOCTYI

CoriacoBaHo:
IJIaBHBIN OMOIMOTEKADE /”i/ il 2
(IOMKHOCTD CTPYKTYPHOTO TTOAPA3ICIICHNUS ) (moamucek)

60

| Kaszannena E.IO.

(Pammmus 1.0.)




3.2 KapTra MaTepuajibHO-TeXHUYECKOH 0a3bl TMCUUIITHHBI

Ayauropus

OobopynoBanue (HarJsiiHbIe MOCOOHS, MaKeTbl, MO/ eJIN, JJAa00OpaATOPHOE

o0opyaoBaHNe, KOMIILIOTEPbl, THTEPAKTHBHbIE J0CKHU, HHPOPMALMOHHbIE

TeXHOJIOTHH, IPOrPaMMHOe o0ecrieyeHune u ap.)

JUISl IPOBEJICHUS 3aHATUM JIEKIMOHHOTO TUIIA, IPAKTUYECKUX 3aHATUNA, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJIHEHHUSI KYPCOBBIX PabOT), TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIUH,

TEKYILIETO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)I(YTOHHOﬁ aTTCCTallun

r. KpachHospck,
yi1. Apl
Jlebenenoi,
.89,

aya. Ne 5-23

MynbpTuMeana mpoekTop-lmr., HoyTOyk -lmT., MHTepakTHBHAs AOCKa -lmiT.,
aKyctudeckas cucreMa-lmr., ydeOHas aocka-lmiT., mepuoauyeckas CHCTEMa
XUMHYECKHX 37ieMeHTOB. Linux Mint — (CBoboanas nunensust GPL)

r. Kpachnospck,
yi1. AZlb
Jlebenenoi,
11.89,

aya. Ne 5-28

HoyrOyk-1mr., npoektop-lmT., 3KpaH-1mT., 3IEKTpUYECKUE IUIATKH- [ MIT.,
nabopartopHas Tmocyda (JUHEHKH, NHHIETHI, CHUPTOBKH, dYamku llerpu),
XpaHWINILE [ XUMHYECKHX PEaKTUBOB-2IIT., HAOOp [UIi XUMHYECKUX
MPAKTUKYMOB-9IIIT., XUMUYECKUE PEAKTUBBI, TOCKa yueOHas-1IT., BBITSXKHOU
mkag-2mT., yaeOHO-MeTOIMYEeCKasi JUTepaTypa, J1adopaTopHbIe CTOMBI-11mIT.,
y4ueOHbIe Tabuibl. Linux Mint — (CBoboanast autiensust GPL)

r. KpacHosipck,
yi1. Abl
JlebeneBoi,
.89,

aya. Ne 5-15

OJeKTpuYecKue IUIMTKU-21T., JabopaTtopHas nocynaa (damku Ilerpu, xonOsr),
Bechl-1mIT., cymuibHbIA mKad-1mT., 1abopaTopHBIE CTOJBI-8UIT., XPAHUIHIIE
Ul XMMHUYECKMX PpEaKTUBOB-2IIT., XHMM. pEaKTUBbL, y4yeOHas jocka-1mr.,
y4e0HO-IEMOHCTPALIMOHHBIN MaTepual.

IUIL CAMOCTOSITEIILHON paOOThI

r. KpachHospck,
yi1. AZlbI
Jlebenenoi,
11.89,

aya. Ne 1-05

Komnetorep - 15 mwr.,, MOVY-5 mr. Microsoft® Windows® Home 10 Russian
OLP NL AcademicEdition Legalization GetGenuine (OEM nuueH3us, KOHTPakT
Ne  Tr000058029 ot 27.11.2015); Kaspersky Endpoint Security — Jlun
ceprudukatr NelB08-190415-050007-883-951; 7-Zip - (CBoboaHas JHICH3US
GPL); Adobe Acrobat Reader — (CBobomnast numensus); Google Chrome —
(CBoboanas munensus); Mozilla Firefox — (CBo6oanas nunensus); LibreOffice —
(CBobonmnass smumen3us GPL); XnView — (CobGomnasi mnunensus); Java —
(CBoboanas nmuuensus); VLC — (CBobOonHas nunieH3us). ['apanTt - (moroBop Ne
21 or 18.09.2019) Kouncynbrant Ilmtoc (moroBop Ne 20087400211 or
30.06.2016). Hoytoyx - 10 mr. Anpr OOpaszoBanue 8 (iuueHszust No
AA0.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

61




