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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIHHBI
«XuMHua»

Pazpabotuuk: Motuna O.A.

Hean dopMHUpOBaHUE Y CTYACHTOB  TIPEACTABJICHHS O  XUMHUYECKOU
U3ydeHus COCTaBJISIFOIIECH €CTeCTBEHHO-HAyYHOW KAapTUHBI MHpPAa Kak OCHOBBI
AUCHHUILINHBI NPUHATUS PEIICHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CUTYAI[UX,
OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cpejie
Mecto SABnsiercs  00s3aTeNbHON  YacThi0  00IIe0Opa3oBaTENLHOTO — IIHKJIIA
JUCHMILIMHBI oOpaszoBaTenbHOM mporpamMmmbl B cootBeTcTBUU ¢ DPI'OC 1o
B CTPYKTYype cnenuanbHocT 40.02.03 IpaBo u cyaeOHoe aAMUHUCTPUPOBAHHE
ooIn
Komnerennum, OK 01 Bsibupare crnocoObl pelmieHus 3agad  NpoQeccuOHaNIbHON
(popmupyembie NEeSTETFHOCTH MPUMEHHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM
B pe3yJbTare OK 02 MHcnonb3oBaTb COBPEMEHHbIE CpPEACTBA IOWCKA, aHalIM3a |
OCBOEHHUA WHTEpIpeTanuu nHpopmManuu, 1 WHOOPMAITMOHHBIC TEXHOJIOTHUH TSI
AUCHMILINHBI BBITIOJIHEHUS 3aJ1a4 TPO(HEeCCUOHATILHOM eI TENIbHOCTH
OK 04 DddexTnBHO B3aUMOJCHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U
KOMaH/1e
OK 07 CopneicTBOBaTh  COXPAHEHUIO  OKPYKAWOIIEW  Cpensl,
pecypcocOepexeHuIo, MPUMEHITh 3HAHUS 00 W3MEHEHHUM KJIMMara,
MPUHIUATIBI OEPEKITUBOTO MPOU3BOJICTBA, Y(D(HEKTUBHO JIEHCTBOBATH B
YpE3BbIYANHBIX CUTYALMIX
Conep:xanue Pa3nen 1. OOmias 1 HeopraHudeckass XUMHUs
AMCUUTINHBI Tema 1. Beenenue. llepnoguyeckuii 3akoH u I[lepumoanueckas cucrema
xuMuueckux snemeHToB [[.M. MeHnneneeBa B cBeTe TEOpHH
CTPOEHMS aTOMOB
Tema 2. IIponiecchl, MPOUCXOAAIIME HA MUKPOYPOBHE
Tema 3. MuUKpO- 1 MaKpOYpOBEHb OpraHU3alluy BEIIECTBA
Tema 4. XumMuyeckue peakiu
Tema 5. Meramnnueckue 3JIEMEHTBI U UX COEUHEHUS
Tema 6. HemeTtaimuyeckne 31€MEHThI U UX COCIUHEHUS.
Pa3nean 2. IlpuponHble U CUHTETUYECKHE OPraHUYECKUE COCAMHEHUS
Tema 7. OCHOBHbIE MOHATUS OPraHUYECKOM XUMHH. Teopusi cTpoeHUs
opraHnyeckux coenuHennit A.M. byrieposa
Tema 8. Knaccuduxaiysi opraHn4eckiux coeTMHEHU. YTIIEBOJ0PO/IbI
Tema 9. Knaccudukamuss opraHudyeckuX COSAMHEHUN, COJEepKallnx
(b yHKIIMOHATBHBIE TPYIIIBI
Tema 10. )Ku3HeHHO Ba)kKHbIE OPraHUYECKHE COCUHEHUS
Oo0masn OO6mas Tpy10€MKOCTh NUCIUIUIMHBI COCTaBIsACT 1 3aueTHyI0 enuHuiy 36
TPYA0E€MKOCTh 4acoB
AUCHHMILINHBI
®opma HuddepenunpoBannblit 3a4€T — 1 cemectp
NPOMEKYTOYHOMI

aTTrecTaluu
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1. He.]'ll/l U INIAHUPYEMBIE PE3YyJbTAThl U3YICHUA NUCHUITIJIUHDbI

Henabio n3ydyeHus JMCUUNIHHBI SBISETCS GOPMUPOBAHUE y CTYACHTOB MPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIECH €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPa KaK OCHOBBI IIPUHSATHUS
pemeHm”I B JKM3HCHHBIX W MPOU3BOJACTBCHHBIX CHUTYyallUAX, OTBCTCTBCHHOI'O IIOBCIACHUA B
MPUPOIHON cpeae

B coBokymnoctu ¢ gpyrumu guctumimHamu - OOIl  nucnunnuba obecrieunBaeT
(hopMHPOBAHKE CICTYIOIIUX KOMIICTCHITAMN:

Tabnuya 1

Ne Kon Ha3zBanue

/11 | KOMTIETEHIUU

1. OK 01 Br16upath criocoObl perieHus 3aaa4y npoQeccnoHaIbHON NesITeNbHOCTH
MIPUMEHUTEIIFHO K Pa3JIMYHBIM KOHTEKCTaM

2. OK 02 Hcnonb3oBaTh  COBPEMEHHBIE  CpEICTBAa  IMOWCKA, AaHaiu3a |
WHTEpIpeTanuu uHOPMAIUU, ¥ UHPOPMAIIMOHHBIE TEXHOJOTUU IS
BBITIOJIHEHUS 3aJ1a4 PO(eCCUOHATILHOM esITEeIbHOCTH

3. OK 04 D¢ heKTUBHO B3aMMOICHCTBOBATh U padOTATh B KOJUICKTHBE M KOMaH/IE

4, OK 07 ConeiicTBOBaTh COXpPaHECHUIO OKpYyKaromen cpenpl,

pecypcocOepeKeHnIo, TPUMEHSATh 3HAHWS 00 HW3MEHEHHH KJINMaTa,
MIPUHIIUATIBI O€PEXITMBOTO TPOU3BOJCTBA, A(P(HEKTHBHO NEWCTBOBATH B
YPE3BBIYANHBIX CUTYAIHSIX

5. [P 1 CdopMHUpOBaHHOCTH MPEJICTABICHUH O MECTE XMMHUHU B COBPEMEHHOMU
HayyHOM KapTUHE MHpA; [OHUMAaHHE POJM XUMHUH B (DOPMUPOBAHHU
Kpyro3opa 1 (pyHKIIMOHQJIBHOW I'PaMOTHOCTH 4YEJIOBEKA JUISl PEIIEHUs
IIPAKTUYECKHX 3a/1a4 HE3aBUCUMO OT IPO(eCCHOHATBHON e TENbHOCTH

6. IIP 2 Brnanenue ocHOBOMOJAralOIIMMU XUMUYECKUMU MTOHATHSIMH, TEOPUAMU,
3aKOHAMHU ¥ 3aKOHOMEPHOCTSMH;, YBEPEHHOE T0JIb30BAHNE XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

7. 1P 3 Bragets yMeHMSAMU NMPUMEHATh XMMHUYECKHAE 3HAHHS JJIs1 OOBSICHEHHS
OKPYXAIOIIUX  SIBJICHUH, COXpaHEHHUs  370pOBbs, oOOecredeHus
0€30MaCHOCTH KU3HEEATEILHOCTH, OEPEKHOTO OTHOIIEHUS K MPUPOJIC,
pallMOHAIBHOTO TPUPOJIOIIOIB30BAHUSA, @ TAKXKE BBIMOJIHEHUS POJIH
TPaMOTHOTO IOTPEOUTEIIS.

8. I1P 4 ChopMupoBaHHOCT, YMEHHSI JaBaTh KOJMYECTBEHHBIE OICHKH U
MPOU3BOJIUTH PACUETHI 0 XUMUYECKUM (HOpPMYJIaM M YPABHEHHSIM.

9. IIP 5 Brnanenne nmnpaBuimamMu  TeXHUMKH ~O€30MAacHOCTH IIpH  paboTe ¢
XUMHUYECKHUMHU BEIIECTBAMU

10. [P 6 ChopmupoBaHHOCTh COOCTBEHHOM MO3MLIMKM 1O OTHOIIGHUIO K

XUMHYECKOM I/IH(bOpMaI_II/II/I, HOHy‘I&GMOﬁ M3 pa3HbIX KCTOYHUKOB.

[Inanupyemble pe3yabTaTbl OCBOCHMS TUCHMIUIMHBI B YacTU KaXJ0M KOMIETEHLUH
yKa3aHbl B KapTax komnerenuii mo OOIL.

B paMkax IUCHMIUIMHBI OCYILECTBJIETCS BOCHUTATENbHAs paboTa, MpesyCMOTpEHHas
paboueit mporpaMMoii BOCIMTaHUs, KaJIEHAAPHBIM IIJIAHOM BOCIMTATEIbHONW PaOOTHI.

2. MecTo qucuunanHbl B crpykrype OOIIL
YueOHas JUCIUIIIINHA «Xumus» SIBJISIETCS 00s13aTeNbHOM 4acTblO

o0mieoOpa3oBaTebHOrO IMKJIA 00pa3oBaTeiabHOM mporpaMmbel B cooTBercTBHM ¢ DI'OC
cneunansHocty 40.02.04 FOpucnpyaenus (6a3zoBast MOArOTOBKA)



3. O0beM JUCHUILIMHBI M BU/bI y4eOHOH padoThl

Tabnuya 2.1
oyHas ghopma 0byueHus
TpynoemMKocTb
Bunpl yaeOHOI paboThI 3au. ITo cemectpam
qac.
el 1 2
OO0mas TpyI0eMKOCTh JUCIUTUINHBI TI0 Y4COHOMY TUIaHy 1 36 36 -
KonTakrHas pabora - 34 34
CamocrodarenbHas paboTa MOJA KOHTPOJIEM IpernojaBaTelis,
- 2 2 -
HUPC
dopma MPOMEKYTOUHOU aTTECTALUN i
JndpdepenurpoBaHHbIN 3a4eT 2 2

4. Conep:xkanue QM CHUIITHHBI
4.1. Texcrt padoyeii nporpaMmmsbl 10 TeMaM
Paznen 1. O01masi 1 HeopraHuveckasi XuMHusl

Tema 1. Benenue Ilepmoamueckuit 3axkoH u Ilepmoamueckasi cucreMa XHUMHYECKHX
sseMeHTOB /.. MeHae/ieeBa B cBeTe TEOPUU CTPOCHUS aTOMOB
ATOoMHO-MoJleKynsipHOe ~ ydeHue. CTpoeHue DIEKTPOHHBIX  00O0JIOYEK  aTOMOB.
[Iepnoanueckas cucrtema xumudeckux 3nemeHToB /(.M. MenzaeneeBa B cBETE TEOPUU CTPOEHUS
atoMoB. CoBpeMeHHass (OpPMyJHUpPOBKAa MNEPUOJUYECKOrO 3aKOHA. 3HAu€HHE IMEePHOANYECKOrO
3aKOHA Ul MOHUMAHMs HAy4HON KapTUHBI MHpA.

Tema 2. IIponecchl, npoucxoasiiye HA MUKPOYPOBHe

CBolicTBa aTOMOB XUMHYECKHUX OJEMEHTOB. OJJEKTPOOTPULATEIBHOCTh 3JEMEHTA.
CrerneHb OKHCIICHUS DJIEMEHTA M MpaBujia e¢ HaxoxkaeHus. CTeleHb OKUCICHUS U BaJICHTHOCTD.
Xumuueckasi cBsa3b. KoBaneHnTHast cBsizb. MoHHas cBsa3b. Metamnueckas cBsi3b. BonopoaHas
CBS3b.

Tema 3. MuKkpo- 1 MAaKpOypOBeHb OPraHU3alMH BellecTBA

MouiekynsgpHoe U HEMOJIEKYJIIPHOE CTPOEHUE BEHIeCTB. THIBI KPUCTALTHYECKUX
peleTok. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIIOB KPHUCTAJUIMYECKUX pemeTok. OObsCHeHHe
CBOMCTB arperaTHbIX COCTOSIHUN BEIIECTB HA OCHOBE aTOMHO-MOJICKYJISPHBIX MpEACTaBICHUM.
3aKOH MMOCTOSIHCTBA cocTaBa BemlecTB. Kitaccupukanus cioKHbIX HEOPTraHUUECKUX COSAMHEHUN.
KonuuecTBeHHsIi cocTaB BemiecTB (pacuetsl 1o Gopmynam). Boga Bokpyr Hac. dusznueckue u
XMMHUYECKHE CBOMCTBa BOJbl. Bomubie pacTBopbl. MaccoBasi 10l BEIIECTBA B PAacTBOpPE Kak
croco0 BBIPa)KEHHUS COCTaBa PacTBOpa.

Tema 4. XuMn4eckue peakumu

Xumuueckas peakuus. XUMHUYECKOE ypaBHEHHE. 3aKOH COXpPAHEHHUs MacChl BEIECTBA
MpU XUMHUYECKHX peakiuuax. CKOpOCTh XUMHUYECKUX peakiuid U (PakTopbl, OT KOTOPHIX OHA
3aBUCHT (KOHIIEHTpAIus, TeMIlepaTtypa, Karajau3aTopel U Ap.). Krnaccuduxamms xumudeckux
peakumii. Xumuueckoe paBHOBecue. [IpMHLMINBI CMEIIEHUsS XUMHUYECKOro paBHOBecusi Jle-
[arense. OKUCIUTETBEHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE U TEXHUKE, UX 3HAUCHUE.

Tema 5. MeTasinuecKue 3JIEMEHTBI H HX COeANHEHUS

Metannel B mepuogudeckoid cucteme. OCOOCHHOCTH CTPOCHUS AaTOMOB METAIIOB.
IIpocteie BemectBa. Pusznueckue cBoiicTBa MeTamwioB. Kraccudukamuss MeTalIoB 1o
pa3IMYHBIM MpU3HAKaM. XHMHUYECKHE CBOWCTBA METAJUIOB. OJIEKTPOXUMHYECKUH  psij
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HanpspKeHU MetauioB. Meramtorepmus. OOuiue crnocoObl noiaydyeHus meraos. [lonstue o
Metamypruu. CrijiaBsbl.

Tema 6. HemeTamu4eckue 371eMeHThI M X COeIMHEHUS

Hemertanner B mepuoandeckoit cucteme. OCOOEHHOCTH CTPOEHUSI aTOMOB HEMETAJLIOB.
Hemerannel — mnpocteie BeliecTBa. 3aBUCMMOCTb CBOWMCTB HEMETANIOB OT MX IOJIOXKEHUS B
nepuoauueckoi cucremMe. OKUCIMTENbHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT UX IOJIO)KEHHUS B Py IJIEKTPOOTPULIATEIBHOCTH.

Paznen 2. HpHpO}]HI)Ie U CHHTCTHYIECCKUEC OPraHNIECCKUE COCAUHCHU S

Tema 7. OcHOBHbIC NMOHATHS OPraHuveckoil xumuu. Teopusi cTpoeHHMs] OPraHHMYeCKHX
coequHenuit A.M. Bytiieposa

[Ipeamer opranuyeckoi XWMHH. XHMHUS COCIUHEHUN yriiepoaa. MHorooOpaszue
OPraHMYeCKUX BEIIECTB: IMPUPOJHBIC, HCKYCCTBEHHBIE W CHUHTETHYECKHE OPTraHUYECKHUE
COEJIMHEHHUS.

Teopust ctpoenust opranudeckux coeauHeHuit A. M. ByriepoBa. OCHOBHBIE MOJIOKEHHS
TEOPUH XHUMHUYECKOTO CTPOEHHUS. XMMHYECKOE CTPOCHHE KaK MOPSAJOK COCAMHEHUS aTOMOB B
MOJIEKYJIBI TT0 BaJeHTHOCTH. M30Mepust U n3oMepbl. XUMHUECKHE POPMYIIBI U MOJCIIA MOJICKYJT
B OpraHUYeCKON XUMUHU.

Tema 8. Kinnaccupukauus opraHundecKux coeJUHeHU. YrjaeBoa10poabl

Knaccudukanus oprannuecknx BemiecTB. Kiaccudukamuss BEMIECTB IO CTPOSHUIO
YTIEPOJHOrO CKelleTa U HaNW4Mio (DYHKIMOHAJIBHBIX TpymIl. ['OMOJOTM U TOMOJIOTHYECKHE
panbl. HoMeHknaTypa OpraHn4ecKuX COCIMHEHUM.

AJNKaHbBl: TOMOJIOTUYECKUW psii, M30MEpHUsl U HOMEHKJIaTypa aJlkaHOB, CBOMCTBa.
[IpumeHeHue U NOy4eHHEe aJTKaHOB.

Ankensbl. ['oMonorn4YecKkuil psig, U30Mepus, HOMEHKIIATypa aIkeHOB. CBOMCTBA aJIKEHOB Ha
npumepe stuiieHa. [lonydyeHre u npuMeHeHne aJIKeHOB.

Ankunbel. CBOHCTBa aJKMHOB Ha NpuMepe aunerwieHa. IloimydeHue U mnpuMEHEHHUE

QJIKHOB.

Apenbl. CBolicTBa apeHOB Ha rmpuMepe OeH3oi1a. I[IpumeHeHue OeH30Ma W €r0
MIPOU3BOIHBIX.

[Ipupoauble HCTOYHUKH yriaeBoaoponoB. [Ipupoanslii ras: cocraB, MNPUMEHEHHE B
KauecTBe TOIUMBa, epepadoTka. Hedts. CocraB u nepepadborka HedTu. Hedrenmpoaykror.

Tema 9. Kuaccupukanusi opraHu4ecKuX COeJMHEHUH, COAepKAIMX (PYHKIHOHAJIbHbIE
rpynmnsbl

[Tonstne  pynkmuonaneubix  rpymmn.  Crouptel.  ['mapokcunbHas — rpymma — Kak
¢byukuuonanpHas. [loHsATHE O TpeneNbHBIX OJHOATOMHBIX cnuprax. CBoMcTBa CHUPTOB Ha
npumepe 3tanona. [lomyyenue u npumeHenue stanona. [locneacTBus mpuMeHEHUs! 3TaHOJ IS
OpraHu3Ma 4ejoBeKa.

['muuepuH kak npeacTaBUTEh MHOTOATOMHBIX CIUPTOB. [[puMeHeHune rimiepuHa.

®enon — apomatuueckuii cupt. [Ipumenenue ¢heHosa U ero Mpou3BOIHBIX.

Anpaerunpl. KauecTBeHHbIE peakliny Ha ainbAeruibl. Dopmanbaeru v ero
cBoiicTBa. [lonyyeHue u npuMeHeHUe anbAETUI0B.

KapOoHoBbIe KHCTOTHI. ['OMOJOTHYECKH Psi MPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. CBoiicTBa yKCYCHOM KHCIOTHI. BbICHIME KUpHBIE KHUCIOTHI Ha MpUMEpPE
MaTbMUTHHOBOM 1 cTeaprHOBOM. [lonydeHnue u npuMeHeHne KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. [lomyuenue cioxsbx 3GupoB peakuuend dTepudukanuu. CIOKHBIE
a¢upsl B IpUpoie, nx 3HadeHue. [IpuMeHenne cioxHbIX Y(HUpoB.



Tema 10. ’)Knu3HeHHO BakHbIe OpraHUYecKue CoeNHEeHUs!

XKupsr - crnoxHble 3QUPH TPEXaTOMHOTO CIUPTA TIIMIEPUHA U BBICHIMX KapOOHOBBIX
kucinot. Knaccudukanms sxupoB. CpoiicTBa sxupoB. [IpuMeneHue xupoB. 3Ha4eHUE )KUPOB JUIS
310poBbs yenoBeka. IlepepaboTka )kMpOB B MPOMBIIIIEHHOCTH. Mbljla U MOIOLIUE CPE/ICTBA.

YraeBopl, X Kiaccudukanus. ['roKo3a - BEImECTBO ¢ IBOMCTBEHHON (QYHKIHEH —
anprerugocnupt. CpoiictBa M npumeHeHue rmoko3bl. Kpaxman. llemntonosa.  3HaueHue
YIJIEBOJIOB B KMUBOW IIPUPOJE U JKU3HHU YEIIOBEKA.

AmunOKHCHOTHL.  [loHsiTme 00  amMuHAax.  AMHHOKHCIOTHI  Kak  amM(OTepHBIC
T yHKIIMOHATIBHBIE OpraHudeckue coenuHenns. CBoiicTBa aMUHOKHCIOT. [lenTuHas CBSA3b U
nounenTuasl. [Ipumenenne aMMHOKHCIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHasi, BropuyHas, TPETUYHASI CTPYKTYpbl O€IKOB. XMMHUYECKUE CBOMCTBA
OEnKOB: TOpeHHe, JeHaTypalus, TUAPOJIM3, LBETHbIE peakuuu. buonornueckue QyHKIMU
O€NKOB.

JHK — nocutens HacnenctBennoi nudopmaruu. Ctpoerne. CoctaB HyKJICOTHIOB.

PHK, cTpoenue, coctaB HyKJI€OTHI0B. bronornyeckas poJib.

AT®. Crpoenne. Makposprudyeckie CBSI3M — HWCTOYHUK DSHEPrUU U  JKUBBIX
OpraHMU3MOB.

4.2. Paznenbl 1 TeMbl IMCUUIJIMHBI, BUAbI 3AHATHI (TeMaTHYeCKUN MJIaH)
Tabauya 3.1
TemaTuyecKuil nmJIaH
ouHas popma obyuenus

B TOM YHCJIC
a
= @) o
g s& < glg8
Z 3 b= = S5 5
= 3 Z| 5 g T = Hla o’
5 S =l f 4| &« = o w ol Z | Haumenosa
= 54 E EE S & = 5EE
= ~E|l 2 5] E5| E gl EZIEE Hue
Ne Pazpen nucuunuMHel, TeMa g5 &=l 29 25 £ 2933
= = 2| = 8 o 8 = Zl = 58 = OLICHOYHOI'O
2 s = S e % " E @ = E o cpezcTBa
=3 = 5 =l 2
o @) 8 = 54 g =
=] » B
gac. gac. gac. qgac. gac. qgac.
1 | Pazgen 1. Oomasn "
A 19 |18 | 1
HeOpraHuyveckasi XuMusi
2 | Tema 1. Beenennue.
Ilepuoguyeckuii 3aKOH H
Ilepuoguueckasn cucreMa
xumuueckux iementoB .. | OK 02, Ompoc
MeHpeeeBa B CBeTe TEOPHH 04 P
2 2 Tectupor
CTPOEHHUS AaTOMOB [P 1,
aHue
[Tepuoanueckas cucrema 2,6
XHUMHUYECKUX djaemMeHToB .M.
MenneneeBa U epUOIUIECKUN
3aKk0H. CTpOoeHHE aTOMOB.

3 | Tema 2. IIpoueccsl, Ompoc,
NPoMCXOAs e HA OK 02 TECTUPOB
MHKPOYpPOBHe  XUMUYeCKas 04 ’ aHue,
CBSI3b, €€ BUJIBL ’ 2 2 cooO1mieH

IIP 1, st
2,6 i
Mpe3eHTa
1185051
5 | Tema 3. Mukpo- u| OKO0L, | 7 6 1 Omnpoc,
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B TOM 4YHUCJIC

= S o
2 s& s glgF
Z 3 o= = g% =
= 2 Z| 5 g T = &8
=t 2El =4 Syl mwo xelfE HanmenoBa
= as) H 2| B = o= EE B gE &
5 g 2= % o g 9 g Q g 2|5 = HHUC
No Pazgen qucuuruivHel, TeMa g5 Egl Eg 25 ZE 358 HOUHOL
2 =2 E8 <3 58 8g°¢& OLIEHOYHOT'0
g SR S8 7 57 EE o cpencrsa
I IS & E g SR
o O g = olE =
= & F
qac. qac. qac. gac. gac. gac.
MakpoypoBenb opranm3anum | 02, 04, TECTHPOB
BelllecTBAa IIP 1, aHue,

6 | Tema 3.1. Tuner | 2, 4, 5, 5 5 COO00IIIeH
KPUCTAUINYECKHX PEIIETOK. 6 s,

7 | Tema 3.2. Kiaccuduxamnus Mpe3eHTa
CIIOXKHBIX HEOpPraHUYEeCKUX 2 2 o
COEIMHEHUM.

8 | Tema 3.3. CgoiicTBa BOJBI. 3 9 1
BonHbie pacTBopsl.

9 | Tema 4. XumMnyeckue 4 4 Ompoc,
peaknuu TECTUPOB

10 | Tema 4.1. Krnaccuduxamms aHue,
XAMHYECKIX peaKImii, OK 01 9 5 €c0o00I11IEH
CKOPOCTh, (haKTOPBI PEaAKIIHH. 02. 0 4’ us,
XUMHYECKOE paBHOBECHE. (’)7 ’ npe3eHTa

11 | Tema 4.2. OKuCIUTEIBHO- IIP 1 LU,
BOCCTAHOBHTE/bHBIC PCAKIHH. | - o A: pelIeHne

= 3aa4
5,6
2 2 npoOiem
HOTO
Xapakrep
a

12 | Tema 5. Meraiayeckue OK 01 Ompoc,
3JIEeMEHTBI H HX COeTNHEHUsI 020 4’ TECTUPOB
MeTtamnsl U MX COCOUHCHHS, (’)7 ' aHue,
CBOMCTBA, TPUMEHEHHE. P 1 2 2 €c0o00IIEH

b
us
23 4 Hp,CBCHTa
5,6
' 11701

14 | Tema 6. Hemeraummuyeckue OK 01 Omnpoc,
3JIEeMEHTBI H HX COeINHEHUsI 02.0 4’ TECTUPOB
Hemerannel 1 uX coequHEHM, (')7 ' aHue,
CTpOEHUE, CBOIMCTBA. P 1 2 2 coo011IeH

b
us
2,3, 4, ’
5 6 npe3eHTa
' 01701

15 | Pazpen 2. Ilpupoannie u
CHUHTETHYECKHUe 17 |16 | 1
OpraHuyecKue coeInHeHus!

16 | Tema 7. OcHoBHbie moHsaTus | OK 02, Omnpoc,
OpPraHu4ecKou XMMMH. 04, 2 2 TECTUPOB
Teopus crpoennsi | I[P 1, aHue,
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B TOM 4YHUCJIC

5 & 2
E § E CE o g.i = ; = E %E HaumenoBa
No Pasznmen nuctummuinHel, TeMa 5 OE EE c%é g E E ?: E 2 E < HHC
o , 2 g = E =8 23 25 £48% % OLIEHOYHOTO
é g = § E g ] E ) E é g CpencTBa
S og B BEE
= o
qac. qac. qac. gac. gac. gac.
OpraHMYecKHX coeauHenmii | 2, 3, 4, CoO00IIeH
A.M. BytiepoBa 5,6 s,
OCHOBHBIC TIOJIOKEHUST TCOPUU npe3eHTa
XHUMHYECKOTO CTpoeHus A.M. 1007078
byrneposa.

17 | Tema 8. Kaaccupuxanus Ompoc,
OPraHMYeCKUX COeAUHEHMI. 4 4 TECTUPOB
YrieBoaopoabl afHue,

18 | Tema 8.1. Kiaccuduxamms OK 01 CcOo0011eH
OPraHWYECKUX  COCAMHCHHUI. 02. 0 4’ 5 5 us,
AJIKaHbI, aJIKEHBI, ATTIKUHBI. (’)7 ' npe3eHTa

TP 1 H,

19 | Tema 8.2. Apomaruueckue 2 3 A: pemieHune
yriaeBomopoasl.  IIpuposHsie '5 ’6 ’ 3aj1a4
UCTOYHUKY YIIIEBOIOPOIOB. ’ 5 5 npooJemM

HOTO
XapaxkTep
a

20 | Tema 9. Kaaccudpuxanus Omnpoc,
OpPraHHYecKNX COeTHHEeHHId, TECTHPOB
cojiepKaIuX aHwue,
(GYHKIHOHAIbHBIE TPYNIIBI OK 01 COO0O0IIIeH

02, 04, ,

(’)7 ' ; ; npe3eHTa
mp 1, HIH
2,3,4, E:;‘j‘“e

5,6 npooeM-

HOTO
XapakTep
a

21 | Tema 9.1. Cnuptsl. ['uuepus. 2 2
denon. Anbaeruanl.

22 | Tema 9.2. KapOonoBsie 2 5
KUCIoThl. CI0KHBIE YPUPHI.

23 | Tema 9.3. AMUHBI. 2 2
AMMHOKHUCIOTHI.

24 | Tema 10. Kuznenno | OK 01, Ompoc,
BasKHbIE opranuveckue | 02, 04, TECTHPOB
coeMHEeHUs 07 3 2 1 aHue,
benku, )KUphI ¥ YIIIeBOBL. IP 1, co00111eH

2,3, 4, usl,
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B TOM 4YHUCJIC
¥a]
= @) o
2 s& o glgf
g 3 Tg= = s
= | 855 |27 Jf 5&g¢
= Ommmﬁ*igog‘a%g Hanmenosa
= 5 SEl E5 =5 Egl EgEE HHE
Ne Pasnen nucuuninHel, Tema S5 8= =8 25l EE 83 s
= :gqungm%o% OLIEHOYHOI'O
g SR e 8 @ E © EE o | cpencrsa
=18 o 2 5 =5 &
o O g = 3| =
E » =
qac. qac. qac. gac. gac. gac.
56 npe3eHTa
1007078
25 | In¢depenunpoBaHHbIi 9 9
3ayer
Bcero yacoB no aucuunInHe 36 | 34 | 2
4.3. CaMmocTOfITeJIbHOE U3yYeHHe 00YUAIOIIUMUCS Pa3/1e10B I CHUIITHHbI
Tabnuya 4
Ne paznena Kozn-
P Bomnpocer
(Tempr) BO
JUISL CaMOCTOATEIBHOTO U3YUEHUS
JUCIUILTAHBI 4acoB
Pa3nen 1 1. Pacuérnble 3anaun no popmynam 1
2. Boxnbie pecypcesl 3emun. KauecTBo BoAbI
Paznen 2 1. 3HaueHue yriaeBo 0B B )KMBOU MPHUPOJIE U KU3HU YEJIOBEKa 1
2. YrneBopl ¥ 3J0pOBbE YelIOBEKa
4.4. TeMbl HHAMBUIYAJbHBIX TBOPYECKHX MPOEKTOB
1. Posib xuMuHu B pelieHuu riio0aabHbIX MPoOIeM YeIoBeYeCcTBa
2. I.1. MenpeneeB — aBTOp MEPUOJUUECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX JIEMEHTOB
3. Briiag BenuKHX yueHBIX B (pOpMHpOBAaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOUH KapTHHbI
Mupa
4. XUMHUYECKUE JIEMEHTHI B KUBBIX OPraHU3Max
5. Mertaisl U CIUIaBHI Ha cyx0e mporpecca
6. A3oT B pupojie. HutpaTsl U HUTPUTHI
7. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IIPUPOJIE U TEXHUKE
8. Boanslie pecypcsl 3emnu. KauecTBo BobI
9. 3arps3HuTEeNH BOABI M CIIOCOOBI OUUCTKH
10. XKectkas BoJa u ee yMsAryeHue
11. Meranisl Kak OCHOBHOM KOHCTPYKIIMOHHBIN MaTepuan
12. Merannyprus. [Ipou3BoAcTBO YyryHa U CTaIH
13. MHorommkuii yraepos
14. A.M. bytiepoB - aBTOp TEOPUH XUMHUYECKOT'O CTPOCHHUSI OPraHMUECKUX COECMHEHUI
15. IIpupoHbIe HCTOUYHUKH YTJIEBOJOPOIOB
16. TIpupomHsIii ra3: cocTaB, IPUMEHEHUE B KAY€CTBE TOTLINBA
17. 3nayeHue yrieBoJ0B B )KUBOM MPUPOJIE U )KU3HU YEIOBEKA
18. BnusiHMe ciMpTOB (METUIIOBOTO M ATUJIOBOTO) HA OPraHU3M YeJOBEKa
19. VrneBosl U 3I0pPOBBE YETIOBEKA
20. buonornueckue GyHKIUU OEIKOB
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21. benku u moyimcaxapuabl Kak OMOTIOIMMEpPHI

22. Ponb ®HUpOB Ui YETOBEKA U MPOMBIIIICHHOCTH

23. Tlonumepsl U TIACTMACCHI B OBITY M TEXHUKE

24. B0O3MO>XXHOCTb NOJY4YEHHUSI HOBBIX MaTEPHAJIOB C 33/IaHHBIMU CBOHCTBaMHU

25. CuHTeTHYECKHE BHICOKOMOJICKYIISPHBIC BEIIECTBA U MOJMMEPHBIE MaTepHajbl Ha UX OCHOBE

26. DKOJOTHYECKHE MPOOJIEMBbI, CBA3aHHBIC C HCIIOJIb30BAHHEM CHHTETHUYECKHX MAaTepUalioB,
XUMUYECKUX BEIIECTB B OBITY

5. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0eclieYeHUe TUCIHILINHBI

5.1. YueOHo-MeTOAMYeCKHE PEKOMEHAANUH M0 U3YYEHHIO THCHHUIIIMHbI

JuctmiuinHa «XUMEsD) HW3ydaeTcs Ha TPOTsHKEHHH 1-ro cemecTpa | 3aBepIaeTcs
mudpepeHurpoBaHHbIM 3a4eTOM. OCHOBHbBIE BUbI 3aHATUH — YPOKHU.

JUisi  yCTIENIHOTO M3Y4YEeHHs IUCIHIUIMHBI CTYICHT JIOJDKEH OBITh BHUMATEIBHBIM Ha
3aHATHUSIX, BECTH KOHCIIEKT, CIIOBapb OCHOBHBIX INOHATHI TO y4eOHOU AMCIUIUINHE, M3YyYaTh
OCHOBHYIO JIUTEPATypy, 3HAKOMUTHCS C MaTepHaIaMH JOTOJHUTEIBHOMN JINTEPaTyphl, BOBPEMS
BBITIOJTHATE U TIPEIBSBISATH MPENoJaBaTeIi0 MMCbMEHHbIE JoManTHue 3aaanus. Ecim y crynenTa
BO3HUKAIOT BONPOCH, OH BIpaBe 3alaTh WX TNPENOJABATEII0 Ha KOHCYIBTAIMSIX, KOTOPBIC
MIPOBOJIAITCSl B YCTAHOBIICHHBIE JTHM M Yachl. B ciydae mpomycka 3aHSITHH, CTyIeHT 00s3aH
CaMOCTOSITEIbHO HM3YYHTh TMPOMYIICHHBIE TEMBI, B KOHCYJBTAIIMOHHBIC YacChl BBHINIOJHUTH
TEKYII[e KOHTPOJBbHBIE PA0OTHI, IPEABSIBUTH COOTBETCTBYIOIIEE JOMAITHEE 3a/IaHUE.

Jiia 6onee 3pPeKTUBHOM MOATOTOBKM KO BCEM BHUJIaM 3aHSATHI, pacIIMpPEHUs: Kpyro3opa u
OTCJIIC)KUBAHHUST HOBEWIIMX W3MEHEHUH B 3aKOHOJATENLCTBE HEOOXOJAWMO HCIOIB30BaTh
coBpeMeHHbIe TIpodeccronanbubie 0a3bl maHHBIX «KoHcymbranT [Lmrocy m «l"apant». Kpome
TOTO, OCHOBHBIE HWHTEPHET-PECYpChl MO H3y4aeMOW JUCHMIUIMHE TPUBEICHBI B CIIHCKE
JUTEPATYPHI.

CTyzneHT J0KEeH BECTH aKTUBHYIO MMO3HaBaTeIbHYIO paboTy. LlenecooOpa3Ho cTpouTh ee
B ¢dopMe HAOMIOAEHUS, SKCIIEPUMEHTa U KOHCIEKTUPOBaHMSA. BaXHO HAaydyuThCS BKIIOYATH
BHOBb IIOJy4yaemMyl0 HWHGOpPMAlMI0 B CHUCTEMY YK€ UMeIoumxcs 3HaHud. Hayuno-
uccneoosamenvckas paboma cmyoenmos (HUPC) no nzydaemoit TUCHMUIIMHE OCYIIECTBISICTCS
COrJIacHO y4eOHOMY IJIaHy B paMKaX CaMOCTOSITEIbHOM pabOThl CTYJEHTOB M COIJIACyeTcsl B
X0JIe UH/IMBUTyaJIbHBIX KOHCYJIBTALMM C MIpernojaBaTeseM, BeAyIUM JUCIHUILTHHY.

Ypoku (YPOKH € jieMEeHTAMM JIEKIIUH)

Ypoxu (ypoku c snemenmamu nexyuu) sIBISETCS OCHOBHOM (hOpMOIl OpraHu3aluy ypouHoi
nestensHocT Ha @HO moboro By3a. [Ipu moaroToBke K ypoKy CTYyAEHTHI M3y4arOT MaTepual
OCHOBHOTO Yy4yeOHHKa, J0padaThIBalOT KOHCIEKTH, TOTOBATCA K OMNPOCY MPOIJAEHHOTO
Marepuana. Ha caMux ypokax CIyIIalOT M KOHCIEKTHPYIOT, H3JlaraeMblil IpernojgaBaTelieM
MaTepuan, OTBEYAIOT Ha TIOCTaBJICHHbIE BOIPOCH], OOpaIIalOTCs 3a Pa3bsCHEHUSIMH U
YTOYHEHHUSIMH IO BO3HHUKAIOUIUM BOIpocaM. Bompockl, BO3HUKIIINE y CTYACHTa B XOJIe YpOKa,
pPEKOMEHIyeTCs 3alKChIBaTh U IOCJIe OKOHYAHMS ypoKa WM Ha KOHCYIbTallUU OOpaTUThCA 3a
pa3bsCHEHUEM K MPEToIaBaTeo.

YPpOKH ¢ 3JIeMeHTaMH CeMHHapa, Apyrue NpakTu4ecKne 3aHATUS

Ilpakmuyeckue 3auamus MPOBOAATCS B (OPME ypoKa C dJIeMEHTaMU ceMHHapa. B xoxe
MPAKTUYECKUX 3aHATUH (QOPMHUPYIOTCS HABBIKM CaMOCTOSITENBHOM paboThl  CTYJICHTOB,
pa3BuBaeTcs Juanorudeckas peyb. CTyIEHTHl MOJYy4aloT BO3MOXKHOCTh MPUMEHHMTh CBOU
YMEHUS B HOBOM CUTYyallHH.

K ypokam c¢ n»rmeMeHTaMu ceMHHapa, APYTUM MPAKTUYECKUM 3aHSATHUSAM, CTYICHTHI
TOTOBSTCS B MOJHOM 00BbEME U MO BCEM BBIHOCHMBIM Ha PACCMOTPEHHE BOIpOcaM. 3alucH 1o
MOJITOTOBKE B YIOOHOM U1 cTyZieHTa (hopMe BeyTCsl B KOHCIIEKTE, JIMOO Ha OT/AEIbHbIX JIHCTaX.
Ilo Bompocam, BBI3BAaBIIMM OCOOBIH MHTEpEC, CTYAEHTHl MOTYT MOJrOTOBUTH JOKIAJ,
BBICTYIIJICHHUE C MCIIOJIb30BAaHUEM MPE3EHTAIIUH.
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Ili1aHbI YPOKOB € 3J1IeMEHTAMHU CeMHUHAapa (MPaAKTHYeCKUX 3aHATHI)

Tema 1. Ileprnoanyeckuii 3aK0H U NMepUOIMUYECKasi CHCTeMAa XMMHU4YecKHX jaemeHToB /I .
MeHniesieeBa B cBeTe TEOPUH CTPOEHHUSI ATOMOB
Yuebnvie 6onpocuwi:

1. [lepuoanueckass cucTeMa XUMUYECKUX DOJEMEHTOB - Trpaduyeckoe OToOpaxkeHue
MEPUOJUYECKOr0 3aKOHAa. ATOM — cCiOXHas 4actuua. Snpo (MpoToHBI U HEUTPOHBI) U
AJIeKTpoHHAs 0000uKa. M30TOIBI

2. llonsatne o0 opOutanmsax. s-, p- U d-opOuTanu. DJIEKTPOHHBIE KOH(PHUIYpAIlUM aTOMOB
XAMHYECKUX dJIeMEHTOB. CTpoeHUE 3JEKTPOHHBIX O000JI0YCK aTOMOB JIIEMEHTOB MalIbIX
neproioB. OCOOEHHOCTH CTPOCHHS DIICKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB OOJIBIINUX
NepuoJIoB (MepexoHbIX AieMeHToB). 3HaueHue [lepuommueckoro 3akona u I[ICXD 1. U.
MeneneeBa s pa3BUTHS HAYKWA U TOHUMAHHS XUMUYECKOW KapTHHBI MUPA.

3. Ilpaxmuueckasn yacmsb: COCTaBIECHHUE DIEKTPOHHBIX (POPMYIT XUHMUYECKHX DJIEMEHTOB.

Pexomenoyemas numepamypa

1. Pymsutuc, I'. E. Xumus. 11 knacc. ba3ossiii ypoBenb: yue6Huk / I'. E. Pymsurtuc, @. I'.
®denpaman. - 6-¢ m31. - Mocksa: [Ipocemnienue, 2022. - 224 ¢. - ISBN 978-5-09-099537-
5. - Texct: anexTponHsii. - URL

2. Axmenoa T. . Xumums: yae6HOe mocobue musa CIIO. - M.: PI'VII, 2023. — 192 c.
https://op.raj.ru/spo/1162-akhmedova-khimiya

3. Axwmenoa T.U., Mocsruna O.B. EcrectBo3Hanue: YdueOHoe mocoOue. 2 u3l., UCIIPaB. U
nonoJH. (¢ mpunoxxenuem). M.: PI'VII, 2018

4. Tynukwn, E. 1. O6mas u HeopraHuyeckas XUMHUA : YICOHHUK ISl CpenHero mpodeccro
HanpHOTO oOOpazoBanus/ E. W. TynukuH. — 2-¢ w3a., ucnop. W jom. — Mocksa :
M3narensctBo Opaiit, 2025. — 419c¢. . — (IlpodeccronansHoe obpazoBaHHUE). —
ISBN 978-5-534-17912-5. — TeKCT: 3JIeKTpOHHBII

Tema 2. IIponecchl, npoucxoasiime HA MUKPOYPOBHe
Yuebuvie sonpocoi:

MexaHu3Mbl B3aUMOJICHCTBHSI aTOMOB B 3aBUCUMOCTH OT OCOOCHHOCTEH UX CTPOCHHUS.

2. Bunpl xuMu4eckoi cBs3M (KOBaJCHTHas MOJIIpHAs U HENOJIsipHasi, MIOHHAs!, BOAOPOIHAS,
MeTandeckas). Mexanu3m o0pa3oBaHUs KOBAaJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTopHselif). MoHHas CBSA3b KaK CBSI3b MEXAy KATHOHAMU U aHHOHAMHU 32 CUET
ANIeKTpoCcTaTUyecKoro nputskeHus. Knaccudukanus nonos. Metaminueckas CBS3b.
Bonoponnas cBsi3b.

Ipakxmuueckas wacms: PenieHue 3a1a4 Ha HAX0XK/IEHUE MAaCCOBOM JOJIM XUMHUYECKUX
3JIEMEHTOB. B3auMOCBs3b KOJIMYECTBA BEIIECTBA C MACCOU U 0OBEMOM T'a30B:

3anava 1. Kakoe konmdecTBo BemecTBa coaepxurcs B okcuae cepbl (VI) SO3 maccoit 12 r?

3anmaua 2. PaccumnTaiite MaccoByro J0Jt0 Maprania B okcuae mapranna (IV) u okcuae maprania

(vI.

3amaua 3. Beraucinte MaccoBbIe O BCEeX 1eMeHTOB B coeanHennu Cas (PO4);

3anaua 4. OnpenenuTe MacCOBYIO 100 KPUCTAJUTM3ALMOHHON BOABI B TMUTUAPATE XJIOPHUIA

6apust BaCly « 2H.0

3anava 5. Onpenenute o0bem okcuaa cepsl (VI) KomuduecTBOM BeliecTBa 5 MOJIb

Pexomenoyemas numepamypa

1. Pymutuc, I'. E. Xumus. 11 knacc. ba3osiii ypoBenb: yue6Huk / I'. E. Pymsurtuc, @. T'.
®denpaman. - 6-e u3a. - Mocksa: [Ipocsemenne, 2022. - 224 c- ISBN 978-5-09-099537-
9. - TekcT: 21neKTPOHHBIN.

2. AxmenoBa T. U. Xumus: yue6Hoe mocobue mis CITIO. - M.: PT'VII, 2023. — 192 c.
https://op.raj.ru/spo/1162-akhmedova-khimiya

3. Axwmenona T.U., Mocsruna O.B. EcrectBozHanue: YueOHoe mocobue. 2 u3l., UCIPaB. U
nonoJiH. (¢ npunoxenuem). M.: PI'VII, 2018

=



https://op.raj.ru/spo/1162-akhmedova-khimiya
https://op.raj.ru/spo/1162-akhmedova-khimiya
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4. Tynuxun, E. . OOGmas u HeopraHuyeckast XuMusi : y4eOHUK JUIsl CpeHEro npodeccuo
HanpHOTO oOpazomanusi / E. U. Tymukun. — 2-¢ wusn., wcnp. u jgom. — Mocksa :
WznarensctBo IOpaiit, 2025. — 419 c. . — (Ilpodeccuonansuoe oOpa3oBaHuEe). —
ISBN 978-5-534-17912-5. — TeKcCT: 371€KTPOHHBIN

Tema 3. MUKPO- 1 MAKPOYPOBEHb OPraHU3aI[UH BellecTBa
JlabopaTopHo-npakTuyeckasi padora «Boanble pacTtBopbl. KoHueHTpauusi pacTBOpoOB.
DJIEeKTPOJIMTHYECKAS TUCCONUALMS BelleCTB»
Yuebnvle 6onpochwi:
1. ArperatHbie COCTOSIHUS BEUIECTB. TBepAOe, )KHUIKOE M ra3000pa3HOE COCTOSHUS BEIICCTB.
[Tepexon BemecTBa U3 OJTHOTO arperaTHOTO COCTOSIHUSI B IPYroe
3aBUCUMOCTD arperaTHOTO COCTOSIHHSI BEIIECTB OT THUIIA KPUCTAITUYECKON PEIIeTKH
3. Bona kak pactBopurens. PactBopumocTs BemiecTB. HachieHHbIe, HEHACBIICHHEIE,
MEPECHIIICHHBIE PACTBOPHI
4. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KHUJKOCTECH U TBEP/IBIX BEIIECTB OT PA3INYHBIX (PAKTOPOB
DNEKTPOTUTHYECKAs JUCCOIHAIUS. DIEKTPOJIUTHI U HEDJIEKTPOIUTHI
. MexaHu3MBbI SJIEKTPOIUTHYECKON JUCCOIMAIINH JIJISl BEIIECTB C Pa3IMYHBIMU TUTIAMH
XUMUYECKOH CBSI3U. [ MIpaTupoBaHHBIC U HE THAPATUPOBAHHBIC HOHBI
7. CteneHsp AMEeKTPOIUTHIECKOM aucconnanun. CHIbHBIC U c1a0bie JIeKTpOoauThl. OCHOBHBIE
TTOJIOXKEHUS TEOPHUH IEKTPOTUTHUECCKON TUCCOIHAITNN
8. Jluccoruarus CHIIbHBIX 3JIEKTPOJIUTOB
Ilpakmuueckas yacms. Pemenue 3a1a4 Ha HAX0XKJICHUE MAaCCOBOM JIOJIM pAaCTBOPEHHOTO
BEIIIECTBA B pacTBOpE.
3anava 1. OnpenenuTts MaccoByto 1010 (%) cou B pacTBOpE, MOJIyYEHHOM MPU PACTBOPEHUU
50r conu B 200r BOOEL.
3agayva 2. CKOJIBKO T caxapa U BOJIbl HY’KHO B3STh [uisi ipurotosieHus 200r pactBopa ¢
maccosBoit moieit 0,3 mmm 30%?
3agayva 3. CTOMOBBIN YKCYC TPENICTABIISIET COOOM pacTBOP, MaccoBast 10 YKCYCHOM
KHCJIOTBI B KOTOpOM 9%. Brruncinure maccy yKCyCHOM KHCIIOTBI B pacTBope maccoi 600r.
3amaua 4. B 200r Boas! pactBopwiu 10r caxapa, motom n1o6aBwim erie SOr Bobl.
Brruncnute MaccoByto 101110 (B %) caxapa B IOJyYEHHOM PacTBOPE.
3agaya 5. K pactBopy xsopuna kanusi Maccoit 90 T ¢ MaccoBOM J10JIeil paCTBOPEHHOTO
BemecTBa 20% no6asunu 10r conu. Beruucnnre maccoByto 107t0 (B%) paCTBOPEHHOTO
BEILIECTBA B MIOJYYEHHOM PacTBOPE.
3agaya 6. Jlnst ne3suHdeKIuy paH UCTIOJIb3yeTCsl HOHAs HACTOMKa (CTUPTOBOM PacTBOP
rona 10%). Kakue Macchl KpHCTAIMYECKOTO H0/1a M CITUPTa HEOOXO0IMMO B3STh JIJIS
npuroToBieHus 150r Takoi HacTOWKuU?
Pexomenoyemasn numepamypa
1. Pymwutuc, I'. E. Xumus. 11 xnacc. bazoBslii ypoBenb: yueOnuk / I'. E. Pymsuruc, @. I
®denpaman. - 6-e uza. - Mocksa: IIpocsemenne, 2022. - 224 c. - ISBN 978-5-09-099537-
5. - TekcT: 3MeKTPOHHBIMN.
2. Axwmenoa T. WM. Xumus: ydge6Hoe mocobue mist CITO. - M.: PI'VII, 2023. — 192 c.
https://op.raj.ru/spo/1162-akhmedova-khimiya
3. Axwmenoa T.U., Mocsruna O.B. EctecTBo3Hanme: YueOHOe mocoOue. 2 u3., UCIpaB. U
nonoJH. (¢ mpunoxxenuem). M.: PI'VII, 2018
4. Tynukun, E. 1. OO6mas u HeopraHudeckas XUMHus : y4eOHUK Ui CpeTHEro mpodeccuo
HanbHOTO OOpazoBanus / E. W. TynukuH. — 2-e¢ u3n., uchp. u gon. — Mocksa :

WznatensctBo HOpaiit, 2025. — 419 ¢. . — (IIpodeccuonanpHoe oOpa3zoBaHUE). —
ISBN 978-5-534-17912-5. — TeKcCT: 37€KTPOHHBIN

N

o o

Tema 7. OcHOBHBbIC NMOHATHSA OpraHnyecko xumuu. Teopusi cTpoeHHS OPraHMYeCKHX
coequHenuit A.M. byriepoBa


https://op.raj.ru/spo/1162-akhmedova-khimiya
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Ilpakmuuecxkoe 3ausmue. KadeCTBEHHBIH W  KOJWYECTBEHHBIM COCTaB OPraHUYECKUX
COCAMHEHUN

3aoanue 1. CoctaBbTe CTPYKTYpHBIE ()OPMYIBI MPEACTHHBIX YIIIEBOIOPOJIOB 10 MPHUBEICHHBIM

YIICPOJAHBIM CKEIEeTaM, YKaKUTE H30MEPHI:

a) C—C—C—C
6) C—C
C—C—C

B)C—C—C—C—C

r)C

cC-C-C

1 C—C—C—C—C

Cc CC

3aoanue 2. CoctaBbTe CTPYKTYpHBIE (POPMYIIBI BCEX H30MEPOB BEIIECTB COCTABA!

a) Cs Hiz; ©0)Ce His;  B) C7 Hug

3aoanue 3. IlpuMmepsl pacueTHBIX 3aJla4 Ha HAXOXKJIEHHE MOJIEKYJIIpHOU (opMyJIbl BellecTBa 1Mo

€ro OTHOCUTENIHOM MJIOTHOCTH U MAaCCOBOH JI0JI€ DJIEMEHTOB B COSMHEHUU

1. BeiBenute ¢opmyny BemiecTBa, coziepxaiero 82,75% yrmepoma u 17,25% Boaopona.

OTtHocuTeNnbHAs IIIOTHOCTDH MapOB 3TOTO BEILIECTBA M0 BO3yXY paBHA 2.

2. BoiBegute MonekynsipHyio ¢GopMyny yrieBoaopona, coiepxkamero 85,71% yriepona u

14,29% Boaopoaa. OTHOCUTENBHAS TUIOTHOCTh APOB 3TOTO BELIECTBA IO BOJOPOY paBHa 21.

3. Onpenenure MOJIEKYIApHYIO (POPMYITy OPraHUYECKOTO0 COEIUMHEHUS, €ClIi MaccoBas JI0Jis B

HeM yruepoza paBHa 37,5%, kucnopona — 50%, Bogopona — 12,5%. OTHOCHTENbHAS INIOTHOCTh

JTAHHOTO BELIeCTBa 10 BOJOPOAY paBHa 16.

4. BeiBenuTe MOJICKYIAPHYIO GopMyny (GTOPIPOU3BOTHOTO MPEAENBHOTO YIIIEBOJIOPOJA C

MaccoBoil goneit ¢rTopa 73%, yrmepoma — 23% wu Bomopoma — 4%. OTHOcUTENbHAS

MOJIEKYJISIpHAsl Macca 3TOTO COeTUHEHHs paBHa 52.

5. Opranuyeckoe BELIECTBO, B KOTOPOM MaccoBas 10 yriepojaa paBHa 53,3%, Bomopona —

15,6%, azora — 31,1%, uMeeT OTHOCUTENBbHYIO IUIOTHOCTH HO BO3ayxy 1,551. BriBegute

MOJIEKYJISIPHYIO ()OPMYITy STOTO BEIIECTBA.

3aoanue 4. llpuMepsl pacueTHBIX 3a/1a4 HA BBIBOJ MOJIEKYISIPHOU (POPMYIIBI IO OTHOCUTENBHOM

IUIOTHOCTH €0 MapoB U Macce MPOIYKTOB CrOPaHUS

1. Ilpu cropanuu 2,3r BemiectBa oOpazoBaiioch 4.4r okcuga yriepoaa (IV) u 2,7t Bogsl.
[InoTHOCTH TapOB STOrO BeIlIeCTBa MO BO3AyXy paBHa 1,59. BeIBecTHM MOJEKYISPHYIO
(dbopmyIy BeliecTsa.

2. Omnpenenure npocTeiuryo GopMmyiy BellecTBa, COJEPXKAIIEro TOJIBKO BOJOPOJ U YIIIEpoJ,
€CIIU TPH MOJIHOM CTOPAHUU 2T 3TOTO BelecTBa oopaszyercs 4,51 BOABIL.

3. Ilpu cxxuraHum OpraHMYecKoro BemecTBa Maccoit 4,2r nonyuuin 13,21 yriekucioro rasa u
5,4r Bogbl. OTHOCHTENBHAs IIOTHOCTH JTOTO COEIUMHEHHUS N0 BO3ayxy 2,9. BeiBenute
MOJIEKYJISIPHYIO (POPMYITy OPraHHUECKOTO COEJMHEHUS.

4. Ilpu cxuranuun 4,3r yriesojaopoaa moiaydunu 13,2r yriekucnoro raza. OTHOCUTENbHAS
IUIOTHOCTH YTJIEBOJIOPO/Ia 10 BOJOPOY paBHA 43. BeiBeuTe MONEKYISAPHYIO (POPMYITY 3TOTO
BEIIECTBA.
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5. llpu cxwuranum 4,4r yraeBojgopoda mnonyuwsid 13,2r yraekucnoro rasza. OTHOCUTENbHas

IUIOTHOCTh BEIIECTBA MO BO3AyXy paBHa 1,52. Ompenenure MOJICKYISPHYIO (GOpMyTy
BEIIIECTBA.
Pexomenoyemas numepamypa

1. Pymsutuc, I'. E. Xumus. 10 knacc. bazoBsiii ypoBens: yuebnuk / I'. E. Pymsuruc, @. T
®enpaman. - 6-¢ m31. - Mocksa: [Ipocemienue, 2022. - 224 c¢. - ISBN 978-5-09-099537-
9. - Tekct: 21eKTPOHHBIN.

2. AxwmenmoBa T. U. Xumus: yueOnoe mocobue mns CIIO. - M.: PI'VII, 2023. — 192 c.
https://op.raj.ru/spo/1162-akhmedova-khimiya

3. Axwmenoa T.U., Mocsruna O.B. EcrectBozHanue: YdyeOHoe mocodue. 2 u3l., UCIPaB. U
nonouH. (¢ npunoxenuem). M.: PI'VIL, 2018

4. Tynukus, E. 1. OO6mas u Heopranuueckas XuMus : y4eOHUK JJIs1 CpEAHEro npodeccruo
HanbHOTO OOpasoBanus / E. U. TymukwH. — 2-¢ u3xd., mcmp. u jpom. — MockBa :
MzparensctBo IOpaiit, 2025. — 419 ¢. . — (Ilpodeccuonansuoe obpazoBaHue). —
ISBN 978-5-534-17912-5. — TeKcT: 37€KTPOHHBIN

Tema 8. Kuaccudpukanus opraHm4ecKux coelMHEHU. YTI1eBOA0POaAbI
Coobwenusa: IpupoiHble HICTOYHUKU YTIIEBOJIOPOAOB.

[IpuponHslii ra3: cocraB, NPUMEHEHUE B KAYECTBE TOIUINBA.

HedTp u npoayKTh! €e nepepaboTKH.

1.

Yuebuwie sonpocoi:
AJKaHBI: TOMOJIOTHYECKUAN PSJl, U30MEPHUS 1 HOMEHKJIATypa alKaHOB. XMMHUYECKUE CBOMCTBA
aNKaHOB (MeTaHa, dTaHa): TOPEHUE, 3aMeIeHue, pa3lioKeHue, AeruapupoBanue. [I[pumenenue
AJIKAHOB HAa OCHOBE CBOMCTB.

. AJKeHpl: OTWJIEH, €ro TOJIyueHHe (JCTUAPUPOBAHMEM OTaHa, JCHOJUMEpU3aIuei

nonudTUIeHa). ['oMonornueckuii psii, W30MEpHsi, HOMEHKIATypa alKEHOB. XHWMHUYECKHE
CBOWCTBA ATHJICHA: TOPCHHE, KaUYeCTBEHHBIC PEaKIMu (0OeCIBeYMBaHUE OPOMHON BOJBI U
pacTBopa MepMaHraHaTa Kajus), ruaparanus, noiauMmepusauus. [IpumeneHue sTuieHa Ha
OCHOBE CBOMCTB.

. AnxuHbl: AnleTiiieH. XMMUYECKHEe CBOKCTBA alleTHIICHA: TOpeHHe, 00eclBeUnBaHNUE OPOMHOM

BOJIbl, IPUCOEAMHEHUIN XJIOPOBOAOpOAa U ruapartanus. [IpumeHnenue ameTuieHa Ha OCHOBE

CBOMCTB. MexKK1acCOBasi HK30MEPHUsI C AJIKATUECHAMM.

Apensl: benzon. XuMmuueckue CBOHCTBa OCH30J1a: TOpPEHHE, PEAKIMH 3aMEIICHHS

(ramorennpoBanue, HUTpoBaHue). [I[puMeHeHne GeH3071a Ha OCHOBE CBOWCTB.

Pexomenoyemasn numepamypa

1. Pymsutuc, I'. E. Xumus. 10 xnacc. ba3zoBslit ypoBenb: yueOnuk / I'. E. Pymsutuc, ©. I'.
®denpaman. - 6-e uza. - Mocksa: IIpocsemenune, 2022. - 224 c. - ISBN 978-5-09-099537-
5. - TekcT: 3MeKTPOHHBIMN.

2. AxmenoBa T. . Xumus: yue6Hoe mocobue mns CIIO. - M.: PT'VII, 2023. — 192 c.
https://op.raj.ru/spo/1162-akhmedova-khimiya

3. Axwmenoa T.U., Mocsruna O.B. EctecTtBo3Hanme: YueOHoe mocodue. 2 u3f., UCIpaB. U
nomnoJH. (¢ npuioxenuem). M.: PI'VII, 2018

4. Tynukun, E. M. OOmas u Heopranuueckas XUMHUs : Y4eOHUK Ui CpeHero npodeccro
HasnbHOro oOpaszoBanust / E. W. Tynukun. — 2-e u3zd., ucnp. u gon. — Mocksa :
WznarensctBo IOpaiit, 2025. — 419 c. . — (IlpodeccuonansHoe obpazoBaHue). —
ISBN 978-5-534-17912-5. — TeKcT: 37€KTPOHHBIN

Tema 9. Knaccndukanusi opraHu4ecKux coeJHHEHHH, coaep:KamMX (PyHKIHOHAJIbHBIE
rpynnsbl

1.

2.

Ilonsatue o NpeaACIIbHBIX OJHOATOMHBIX CIIUPTAaX. XHMHUYECKHE CBOMCTBA ATaHOJIA.
HpI/IMeHeHI/IC 3TaHOJIa HA OCHOBE CBOMCTB.
OTaHoI — AN HAPKOTUYICCKOT'O JEeHCTBUA.
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3. denon — apomaruyeckuii cnupT. B3anMHoe BiIusiHUE aTOMOB B MOJIEKyJe eHoIa.
[Tpumenenue (heHOTa HA OCHOBE CBOWCTB.
Pexomenoyemasn numepamypa

1. Pymsutuc, I'. E. Xumus. 10 knacc. bazoBsiii ypoBens: yuebnuk / I'. E. Pymsuruc, @. T
®denbaman. - 6-¢ m3a. - Mocksa: [Ipocemienue, 2022. - 224 c. - ISBN 978-5-09-099537-
5. - TekcT: 21eKTPOHHBIH.

2. AxwmenmoBa T. . Xumus: yuebnoe mocobue mns CIIO. - M.: PI'VII, 2023. — 192 c.
https://op.raj.ru/spo/1162-akhmedova-khimiya

3. Axwmenoa T.U., Mocsruna O.B. EcrectBo3Hanue: YdyeOHoe mocodue. 2 u3l., UCIPaB. U
nonouH. (¢ npunoxenuem). M.: PI'VIL, 2018

4. Tymukwn, E. 1. OOmmas u HeopraHudeckas XUMUS: YICOHHK JIJISI CpeaHEro mpodeccro
HanpHOTO OOpasoBanust / E. U. TymukwH. — 2-¢ u3a., mcmp. W jpom. — MockBa :
MzparensctBo HOpaiit, 2025. — 419 ¢. . — (IlpodeccuonanpHoe oOpazoBaHUE). —
ISBN 978-5-534-17912-5. — TeKcT: 37€KTPOHHBIN

5.3. UudopmannoHHoe obecnedeHne n3y4eHust TUCHUTITHHBI

WNudopmanrionHsie, B TOM 4ucie 3JIEKTPOHHBIE peCypchl Y HUBEPCUTETA, a TaKKe MHbBIE
AJIEKTPOHHBIE PECYPCHI, HEOOXOAUMBIE JUISl U3YUEHUS TUCHUTUIHHBIL:

3“; HaunmenoBanue Anpec B cetu UHTepHeT

1. | OBC Znanium.com http://znanium.com
OcHOBHAaA KOJUIEKIUS
Komneknusa nznarenscrBa CraTyT

2. | DBC IOPAUT www.biblio-online.ru

3. | OBC BOOK.ru www.book.ru
KOJUIEKIIHS W3J1aTeNILCTBA [Tpocnekr
KOpunnyeckas JTUTEpaTypa; KOJUIEKIIUH
m3natenbctBa KnHoPyc IlpaBo, DkoHOMuKa U
MeHeKMEHT

4. | East View information Services www.ebiblioteka.ru

VuuBepcanipHas ~ 0aza  JaHHBIX  [EPHOJUKH
(3TIEKTPOHHBIC JKYPHAJIBI)

5. | HOP PYKOHT http://mcont.ru/
Pazpgen Bama xomexkuusi - PI'YII-nepuoauka
(97IEKTPOHHBIE KYPHAIIBI)

6. | Uadopmannonno-obpa3oBaTeIbHbI | WWW.0P.rai.ru
nopran PI'VII JJNIEKTPOHHBIE BEPCUM Yy4YEOHBIX, HAYYHBIX U
Hay4HO-TIpakThuyeckux uiaanuii PI'YII

7. | Cucrema »snekTpoHHOro oOydenus | Www.femida.rai.ru

«Demuga» VYuyebHO-MeToAuYecKHe  KOMIUIEKChl, Paboune
IPOTpaMMbl 110 HAMIPABICHHIO MTOATOTOBKH
8. | IlpaBoBble cHCTEMBI I"apant, Koncynbrant, Konekc

9. | OdurmaneHelii caiit YauBepcutera | https://www.rgup.ru

OcHOBHas1 M JONOJHUTEJIbHAs JIMTepaTypa ykazaHa B Kapre obecrieueHHOCTH UTEpaTypoi

5.4. Meronnueckue ykazaHus AJs1 00y4ar0lMXCcs HHBAJIUAO0B U JIMI €
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMM 310POBbS 110 OCBOCHUIO 1M CLUTLITTHHBI

B ocBoenun yqeGHoﬁ AUCHUIUIMHBI HWHBAJIMAAMU U JIMOAMU C OIrpaHUYCHHBIMU
BO3MOXHOCTAMU  30POBbA OOJIBbIIIOE  3HAYCHHE HMMEET HHIUBUYyaJIbHAA pa60Ta. IIon


http://www.biblio-online.ru/
http://www.book.ru/
http://www.ebiblioteka.ru/
http://mcont.ru/
http://www.op.rai.ru/
https://www.rgup.ru/
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WHAMBUIYAIbHON paboToil moapa3zymeBaeTcst JB€ (OpPMBI JCATEIBHOCTH: CaMOCTOSTEIbHAS
paboTa MO OCBOGHHIO M 3aKpEIUICHWIO MaTepuala; HHIUBUAyalbHass ydeOHas paboTa B
KOHTAaKTHOH Qopme, mpeadrnosaramomas B3aUMOACHUCTBUE C IpernojaaBareyiieM (B YaCTHOCTH,
KOHCYJIbTAIlM), T.€. JIOTIOJIHUTENIFHOE pa3bsiCHEHHE y4yeOHOro Marepuaja W yrIyOJeHHOe
u3yueHne wmarepuaia. WHIUBUAyadbHBIE KOHCYJIBTALMU MO TPEAMETY SBISIOTCS Ba)KHBIM
¢dakTOpoM,  CIMOCOOCTBYIOIIUM  WHAMBHIyaIM3allMd  OOyYeHHs] W YCTAHOBJICHUIO
BOCIIMTATEIILHOTO KOHTAKTa MEXKIY MPEToIaBaTeiIeM U 00yJaroIuMCs.

B memsix ocBoeHHs yueOHOW AMCUUILIMHBI WHBATWAAMHU U JIMIAMH C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 3/I0POBBSI BO3MOKHO:
® CIOJB30BAHHWE CIEIHUATBHBIX TEXHWYECKHMX W HMHBIX CPEICTB HWHAWBUAYAIBHOTO

MOJIb30BaHMSI, PEKOMEHIOBAHHBIX BPA4OM-CIIEIUATUCTOM;
® IIPHCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 00YJaIOIIeMyCsl HEOOXO0JMMYIO TIOMOIITb.

Ha 3aHATHAX € DIIeMeHTaMU JIEKIIMU PEKOMEHYeTCs MCTI0Ih30BaTh 3BYKO3aITMCHIBAIOIINE
YCTPOWCTBA 1 KOMIIBIOTEPHI, KaK CIIOCOO KOHCTIEKTUPOBAHUSI.

Jlia ocBoeHust y4eOHOM JUCHMIUIMHBI (B TOM YHWCJIE€ MOATOTOBKU K 3aHATHIM, IpU
CaMOCTOSITENIbHOM ~ paldoTe) JHMIaMH C  OrPAaHUYEHHBIMH  BO3MOXKHOCTSIMH  37J0POBbS
MIPEOCTABIISIETCS BO3MOYKHOCTh MCIIOJIB30BAaHUS Y4€OHOU JUTEpaTypbl B BHUJE SJIEKTPOHHOTO
JIOKYMEHTa B AJICKTPOHHO-OMOMMOTEYHOU cucteMe Book.ru, mMmeromed crenuaibHyl0 BEPCHIO
UL CIa0OBHIAINNX; O00eCmeumBaeTcs JOCTYNl K  y4eOHO-METOJMYECKUM  MaTepHajjam
nocpeactBoM COO «Demuaay; 10cTyn K HHOOPMAITMOHHBIM U OMOIHOTpaduUecKuM pecypcam
nmocpencTBOM cetr «MHTepHEeTY.

6. MatepuajbHO-TEXHHYECKOE o0eclieyeHune

JUis ~ MaTepua bHO-TEXHUYECKOTO0  OOeCHeYeHUs  JUCHUIUIMHBI  HCIHOJIB3YIOTCS
crernuaibHble ToMmereHus. CrenuanbHble TIOMEIICHHS MPEACTaBISIOT CcO00H  y4ueOHBIC
ayUTOPUN JUTSI TIPOBEJCHHUS 3aHSATHHA, TPYNIOBBIX M WHIAMBUIYAIbHBIX KOHCYJIBTAIUH,
TEKYIIEr0 KOHTPOJSI M TPOMEKYTOYHOM aTTeCTallid, a TakkKe TOMCIICHHS IS
CaMOCTOSITEIHHOU PaOOTHI.

JIJis ipoBeICHHS 3aHATUH MPeaIaraloTcs Habophl JEMOHCTPALMOHHOTO 000PYIOBAHHS U
y4eOHO-HATJISITHBIX IMOCOOUH, o0ecIieunBaroIne TEMaTUYECKHUE WJLTIOCTPALIHH,
COOTBETCTBYIOIIME pPAa0OYMM TMporpaMMmaM JUCIHUIUIMH. J[eMOHCTpalMOHHOE O0O0pYyJIOBaHHE
MPEJICTABJICHO B BUJIC MYJIBTHMEIUHHBIX CPEJCTB. YUeOHO-HATIIAIHBIC TIOCOOMS MPEICTABICHBI
B BHUJIC 3KPaHHO-3BYKOBBIX CPEJCTB, NCUATHBIX MOCOOMH, Cllaii-npe3eHTalui, Buae0huiIbLMOB,
MaKeTOB M T.JI., KOTOPbIC IPUMEHSIOTCS IO HEOOXOJUMOCTH B COOTBETCTBHH C TEMaMU
(pa3genaMu) TUCITUTIIMHBL.

Jlisi caMOCTOSATENILHONW Pa0dOThl 00YJArOIUXCsl TTOMEIICHUsSI OCHAIEHBl KOMITBIOTEPHOM
TEXHUKON C BO3MOXHOCTBhIO NOJKIIOUCHHsS K ceTn «MHTepHeT» u olecreyeHueM JocTyna B
ANIEKTPOHHYIO UH(POPMAIIMOHHO-00pPa30BaTEIbHYIO CPEIly YHUBEPCHUTETA.

CoctaB HEOOXOJUMOr0 KOMIUIEKTa JIMIEH3UMOHHOIO IPOTrPAMMHOIO OOECIICUCHHS
€XKEroJJHO OOHOBIISICTCS, YTBEPKAACTCS U OTPAKACTCS B CIIPABKE O MATEPHAIBHO-TEXHHUECKOM
obecrneueHn OCHOBHOM 00pa3oBaTeIbHON IPOTPAMMBI.
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Ne HanmenoBanue HanmenoBanue Anpec Cob6crBenHoc | JlokymeHT — PexBusnTel
/i BHJIA 00BbeKTa, (MecromnonoxeHue) Th WA OCHOBaHUE y:;;ﬁig‘;ﬁzhd
oOpa3oBaHus, TIOATBEPIKIAIOIIETO 00BeKTa, OlepaTUBHOE | BO3HHKHOBE TopsIKe
YPOBHS HaJIN4ue TIOATBEPKIAIOIIETO yIIpaBJIeHHE, HUSA TIpaBa TocymapcTBenHoit
oOpa3oBaHus, MaTepHaIIbHO- HaJIU4MEe MaTepUaIIbHO- XO3SMCTBEHHO | (YKa3bIBaIOT 6”:;;2:2::5:‘"
npodeccun, TEXHHIECKOTO TEXHHYECKOTO € BeJIeHHE, cst OPOAHOTO
CIeIMATBEHOCTH, obecrieueHus1, ¢ obecrieueHws (¢ apeHa PEKBH3HUTEI JBIOKEHHS
HalpaBJIeHHs nepevyHeM yKa3aHHeM HoMepa (cybapenna), U CPOKH Munucrepcrsa
TIOATOTOBKH (JUIsT OCHOBHOT'O TaKoro oObeKTa B cybapenna, JeUCTBUS) Bﬂgx::;:zo;eﬂ
poheCCHOHAIEHO 000pyIOBaHUS COOTBETCTBUY C 0€3B03Me3HO Depepauun
ro o0pa3oBaHus), JIOKYMEHTaMH TI0 e 3AKITIOYEHHUS O
moABHUIa TEXHHYECKOMN I10JI30BaHUE COOTBETCTEMH
JIOTIOJTHUTEIILHOT O WHBEHTapU3aINH) MaTepZ:i?):gl;l Gasnl
06pa303aH1/151 YCTaHOBJIEHHBIM
TpeOGOBaHHSIM
52 Xumust Aynuropust uis 394077, Boponexckas OnepatuBHoe | Beinucka u3 -
TIPOBEACHHUS obnacts, T. BopoHex, yIIpaBJIeHHe Enunoro
3aHATUNA pocneKT MOCKOBCKHIA, rocynapcTB
CEeMHUHapCKOTo 1. 97, Hexwunoe €HHOT 0
THUMA: CTOJIBI, nomemntenue VIII B ur. A peectpa
CTYJIbS, JIOCKa, ("acTb 3maHMs), ITAXK No HEIBKHMO
MPOEKTOP, IKPaH 2, Ne22 CTH O
npaBax
OT/EIEHOTO
JHIa Ha
HMEBLINECS
(umeroriuec
s1) y Hero
00BEKTHI
HEJIBIKHMO
TO
UMYIIECTBA
Ne36/001/20
2/2017-
8264 ot
19.12.2017

Beccpouno




7. Kapta o0ecrie4eHHOCTH JINTEPaTypoil

Kadenpa o61meodpa3oBate/ibHbIX JUCHUNINH

CneununaabHocts: 40.02.04 IOpucnpyaenuus (60a3oBasi OAroTOBKA)
HanpagiieHHOCTBb: 10pHUCT B cdepe Cy1edHOr0 AIMMHUCTPUPOBAHUS
Jucnunianaa:; «XuMusi»

Kype: 1

No

i [TonHoe OubnMorpaduveckoe onucaHmue

OcHoBHas JiuTEpaTypa

1. | Tabpuensn, O. C. Xumus. 10 kmacc (6a3oBeiii ypoBeHb): yueOnuk / O. C. I'abpuensH. - 10-e m3m., crep. - Mocksa : M3marenscTBoO
"[Ipoceemenne”, 2022. - 195 c.

2. | Taopuensn, O. C. Xumus. 11-# xnace. ba3zossriit yposens : yaeOnuk / O. C. T'abpuensa, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ u3J., cTep.
— Mockaa: [IpocBemenue, 2024. — 127, [1] c. : min. — ISBN 978-5-09-112177-3. - TekcT : 2IeKTPOHHBIH.

JonmosiHuTEIbHAS JIUTEpPATYpa

1. | AxmenoBa T. U. Xumus: yue6Hoe nmocodue mis CI1O. - M.: PT'VIIL, 2023. — 192 c. https://op.raj.ru/spo/1162-akhmedova-khimiya

2. | AxmenoBa, T. U. EcrecTtBo3nanme: yueobnoe nmocodue: pek. aisa CIIO / T. . Axmenosa, O. B. Mocsaruna; Poc. roc. yH-T npaBocyaus. - 2-€
m3a., uctp. u gon. — M.: PI'VII, 2018. - 338 c. - (Cpennee mpodeccruonanbaoe odOpazoBanue). - ISBN 978-5-93916-694-2. - Tekcr:

AJIEKTPOHHBIMN.
3. | Tynukun, E. 1. OOmas u HeopraHudeckas XuMus : yaeOHUK 151 cpeaHero npodeccruonansaoro oopasosanus / E. . Tynukun. — 2-e u3g.,
uctp. u gor. — Mocksa : U3natenscTBo I0paiit, 2025. — 419 ¢. . — (Ilpodeccunonansnoe obpazoBanue). — ISBN 978-5-534-17912-5. —

TeKCT: ANeKTPOHHBIN

=

78 A5y
3aB. OUOIMOTEKON 3aB. kadeapoi % // /i



https://op.raj.ru/spo/1162-akhmedova-khimiya

8. ®oH/1 O11eHOYHBIX CPEACTB

8.1. IlacnopT GoHIA OLIEHOUYHBIX CPEACTB MO JUCHUILINHE

Ne Kon HaumenoBanue
Paszngen aucuMILUIMHBI, TEeMa

n/n KOMIIETeHIINH OLIEHOYHOI0 CPeACTBA

1. | Pa3znen 1. Oommasn u| OKOI, 02,04,07 | Ompoc, TecTupoBaHue,
HeOpraHu4vecKasi XuMusi P 1,2, 3,4,5,6 | coobuieHusi, mpe3eHTaIUH,
Tema 1. Beaenue llepuoanueckuit pelieHue 3a1a4
3akoH U Ilepwonuueckas cucrema poOJIEMHOTO XapakTepa
XUMHUYECKHX 3JIEMEHTOB AN.

MeHnneneeBa B CBETE  TEOPHUH
CTPOECHUS ATOMOB.

Tema 2. Ilporeccsl, TPOUCXOAAIINE
Ha MUKPOYPOBHE.

Tema 3. Mukpo- U MakpoypoOBEHb
OpraHu3alM BEelleCTBa.

Tema 4. Xummndeckue peakuu.

Tema 5. MeTannmudeckue dJIEMEHTHI U
WX COETUHEHMS.

Tema 6. Hemeramnnueckue
DJICMCHTHI U UX COCIUHCHU .

2. | Pa3gen 2. IIpupoaubie u| OKO0I1,02,04,07 | Onpoc, TeCTHpOBAaHHE,

CHMHTETHYECKHE oprannuyeckme | [IP 1,2,3,4,5,6 | cooOuienus, nmpe3eHTalHH,
COeIMHEHHUs perieHue 3a1a4
Tema 7. OcCHOBHBIE  TOHSTHS poOJIEMHOTO XapakTepa
opranvdyecko  xumuu.  Teopus

CTPOCHHS OpPTraHUYECKUX

coenquuennit A.M. byrieposa.

Tema 8. Knaccuduxkanus

OpPraHUYEeCKUX COCTUHCHUH.

YT1eB01I0pO/Ibl.

Tema 9. Knaccuduxkanus

OpraHUYECKUX COCITUHCHUH,

CoJIepKaIINX (yHKITMOHABHBIC

TPYIIIHL.

Tema 10. JKusHeHHO  BaXHBIE
OPraHUYECKUE COCTUHEHUS.

3. | IlpomMexyTOYHAsI aTTECTAIUS OK 01, 02, 04,07 | duddepeHuupoBaHHbIH
ImP1,2,3,4,56 3ayer
(mecmuposanue)

8.2. Ouenoynsblie cpeacrea

Bonpoce! J1s YPOKOB € 3JIEMEHTAMM CEMHUHAPA

1. TlepeyeHb KOMIIETCHIMI M TPEIMETHBIX Pe3yJbTATOB, NMPOBEPAEMbIX OLECHOYHBIM
CPeaCcTBOM:
OK 01. BeiGupath crioco0bl perienus 3aj1ad npoheccuoHaaIbHON AeATEIbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM.
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OK 02. Hcnons3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKAa, aHalu3a U UHTEpIpeTaluu
uHbpopmanuyd, W  HMHOOPMAIMOHHBIE  TEXHOJOTHMH  JJIS  BBIIOJHEHUS  3ajad
npodecCHOHAIBHOM 1A TEIBHOCTH.

OK 04. DddexTrBHO B3aUMOICHCTBOBATh U pabOTATh B KOJUIGKTHBE U KOMaH/IE.

OK 07. CopmelicTBOBAaTh COXPAHEHHUIO OKPYXKAIOIICH Cpelbl, pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUsl 00 W3MEHEHHH KJIMMAaTa, MPUHIMIBI OEpPeXIIMBOTO MPOM3BOJCTBA, 3()(PeKTHBHO
JICCTBOBATh B UPE3BbIYANHBIX CUTYALUAX.

ITP 1. ChopMupoOBaHHOCTH MPEACTABICHUN O MECTE XMMHH B COBPEMEHHOUN HAy4YHOW KapTHUHE
MHUpa; TMOHMMaHUE PO XUMUU B (HOPMUPOBAHHMU Kpyrozopa © (PyHKIMOHAIBHOU
rPaMOTHOCTU  4YEJIOBEKAa JUIsl  PELIEHUS NPaKTUYECKUX 3aJady  HE3aBUCUMO  OT
podecCHOHATBHOM JIeATEITHBHOCTH.

[IP 2. BnajeHue OCHOBOIOJIAralOIIMMM XUMHUYECKHMMH MOHSTUSMH, TECOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE€ II0JIb30BaHME XMMHUYECKONW TEPMHHOJOTHEH U
CHUMBOJIMKOM.

[IP 3 Bnagerp yMeHMSMHU NPUMEHSITb XUMHUYECKHE 3HAaHUS Ui OOBSACHEHHUS OKPYXKArOIIMX
SIBIICHUH, COXpaHEHWs 3/0pOBbs, oOecredeHus Oe30MaCHOCTH KU3IHEAEITEIbHOCTH,
OEepeXKHOTO0 OTHOILEHUS K MPHUPOJE, PAlHOHAIBHOIO MPUPOAOIOJB30BAHUSA, a TaKXKe
BBITIOJIHEHUS POJIM IPaMOTHOTO OTPEOUTEISL.

ITP 4. ChopMupOoBaHHOCTH YMEHUS JaBaTh KOJMYECTBEHHBIE OIEHKH W MPOU3BOJIUTH PACUCTHI
10 XUMUYECKUM (pOpMysIaM U YpaBHEHUSIM.

[1P 5. Bnagenue npaBuiaMu TEXHUKH 0€30MaCHOCTH IpH paboTe ¢ XMMUUYECKUMHU BelleCTBaMH

ITP 6. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIICHUIO K XUMUYECKON WH(OPMAIHH,
[IOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.

Tema 1. ypok ¢ sjemenTtamu cemuHapa: [lepuoaudeckuii 3akoH u Ilepronnyeckas cucrema
xuMuueckux anemeHToB JI.M. MeneneeBa B cBeTe TEOPUHU CTPOEHUSI ATOMOB

Ne Kon
W Bompocsl KOMIIETEHIIN U
(gactn)
1. | [lepuoauueckas cucTeMa XHUMHYECKHUX 3JIEMEHTOB - Tpaduyeckoe
0TOOpaKeHNE MEePHUOTUIECKOTO 3aKOHA
2. | Arom — cioxHas yactuna. SAapo (IpoTOHBI W HEHUTPOHBI) |
aneKTpoHHas 06oso0uka. M30Torms!
3. | llonsatne o006 opOutamsax. s-, p- u d-opOurtand. JIEKTPOHHBIC
KOH(UTypaIii aTOMOB XUMHUYECKHUX JIEMEHTOB OK 02. 04
4. | CTpoeHue OJIEKTPOHHBIX 000JOYEK aTOMOB DJJIEMEHTOB MaJlbIX P 1 ’2 6
MEePUOJIOB ’
5. | OcoOGeHHOCTH CTPOEHUS ANIEKTPOHHBIX O0OJIOUEK aTOMOB 3JIEMEHTOB
OOJIBIINX MEPUOJIOB (TIEPEXOTHBIX AIIEMEHTOB
6. | 3nauenune Ilepmomuyeckoro 3akoHa u Ilepmoguyeckoil cHCTEMbI
xumuueckux sneMeHToB Jl. U. MenneneeBa ajsi pa3BUTUSI HAyKu H
TTOHUMaHUS XUMHYECKOH KapTUHBI MUPa

Tema 2. ypok ¢ 31emenTamu cemunapa: Ilporeccsl, npoucxoasiye Ha MUKPOYPOBHE

No Kon
i Bormpocet KOMITETEHIINH
(uacTm)
1. | MexanusMbl  B3aUMOJICHCTBUSI aTOMOB B  3aBHCHMOCTH  OT
0COOCHHOCTEN MX CTPOCHHSL. OK 02. 04
2. | KoBanenTHas  xuMuueckass CBsi3b. MexaHusM  00Opa3oBaHUA P 1 ’2 6’
b b

KOBaJICHTHOH CBs3M  (OOMEHHBIM H  JOHOPHO-aKIENTOPHBIN).
KoBanentHole mosiipHass W HENoJisipHas CBA3U. KpaTHOCTh
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KOBaJIEHTHOU CBS3H.

3. | NoHHas cBs3b Kak CBSI3b MEXAY KaTHOHAMU W aHUOHAMH 33 CUET
ANEKTPOCTATUYECKOTO TpuTsHKeHus. Knaccudukanuss MOHOB: 110
COCTaBy, 3HaKYy 3apsaa

4. | Meramnueckas CBS3b

5. | Bogopoanast cBsizb

Tema 8. ypok ¢ 3jiemeHTtamu cemuHapa: Kiaccudukamus OpraHHYECKUX COCIUHCHUHU.
YTr11eBo10PO 1B

Kon
Bomnpocsl KOMIIETCHIINH
(vacTn)

No
/1

1. | AsikaHbl: TOMOJOTHYECKUH psAJl, K30MEPUS U HOMEHKJIATypa aJKaHOB.
XUMHYECKHE CBOMCTBAa aJKaHOB (MeTaHa, »JTaHA): TOPEHHE,
3aMelleHue, pasJiokeHue, aeruapuponanue. [IprumeHeHune ankaHOB
Ha OCHOBE CBOMCTB.

2. | AnkeHsl: DTWIEH, €ro TMOJIydeHUE (JISTHIPHUPOBAHUEM ITaHa,
NeTnoJuMepu3aliedl  MOJUATUIICHA). l'omonormueckuit  psn,
W30MEpHUs, HOMEHKJIATypa aJKeHOB. XUMHYECKHE CBOMCTBA ATUJICHA:
TOpeHHe, KaueCTBEHHBIC peakiny (00ecIBeunBaHe OPOMHOM BOJIBI U
pacTBopa TIepMaHTaHaTa Kajus), THUApaTanus, MOJIUMEpPHU3aIHs.
[Tpumenenne >TreHa. AJKaaueHbl.

OK 01, 02, 04,
07
P 1,2, 3, 4, 5,

6

3. | AnkuHBL: AneTWIeH. XWMHYECKUE CBOWCTBA alleTHUIICHA: TOpEHUE,
obeciBeYrBaHUe OPOMHOM BOJIBI, TPUCOCTMHEHUN XJIOPOBOAOPOAA U
ruaparanus. [IpumeHnenue arnetuneHa. MexXKiaccoBas U30MEpHUsT C
aJKaJueHaMH,

4. | Apensl: ben3on. Xumuueckue CBOMCTBa OCH30J1a: TOPEHHE, PEAKIIUN
3aMernieHus (TaJloreHupoBaHue, HUTpoBaHue). [IpumeHenne GeH3oma
Ha OCHOBE CBOMCTB.

Tema 9. ypok c¢ 3JjemenTamu cemuHapa: Kiaccudukanus opraHMYECKHUX COCTUHEHUH,
coJiepkalux (PYHKIIMOHAIBLHBIE TPYIIIIHI

No Kon
i Bompocsr KOMIICTCHITNH
(gactn)
1. | I[lonstTre o mWpedenbHBIX OJHOATOMHBIX crupTax. Xumuueckue | OK 01, 02, 04,
cBoOlcTBa 3TaHoa. [I[puMeHeHre ATaHoJIa Ha OCHOBE CBOMCTB. 07

2. | DTaHon — A7 HApKOTHYECKOTO JICUCTBUS.

3. | ®eHon — apomartmyeckuid cnupt. Bzammuoe BiausHue atomoB B | [IP 1,2,3,4,5,
MoJiekyie (enosa. [Ipumenenue eHosia Ha OCHOBE CBOWCTB. 6

2. Kpurepuu oneHKu

Kpurepun Onenka baiel

CryneHnt JNEMOHCTPUPYET BCECTOPOHHEE BIAJCHHUE YYEOHBIM | «OTIHYHOY 2,0
MaTepuaioM, 3HAKOMCTBO C pPa3JIMYHBIMM TOYKaMHU  3pEHMS,
CocoOHOCTh K 0000mIeHn0 o0cyxaaemMoil mpoOieMsl. I'pamoTHO,
JIOTUYHO BBICTPAMBaeT OTBET, CBOOOJHO OINEpPUPYET MOHATUHHBIM
afnmapaTroMm 1o npooieme, apryMEHTHPOBAHHO U ITOJHO OTBEYaeT Ha
BCE JIONOJHUTENbHBIE BONPOCHI MTPEToIaBaTelNsi 1 COKYPCHUKOB.

CTymeHT  JEMOHCTpUpPYeT  BIQJICHME  Y4EOHBIM  MarepuajoM, | «XOPOILIO» 1,5
CMOCOOHOCTh K 000OIIeHHIO 00CyXJaeMoil MpoOiIeMbl, TPaMOTHO,
JIOTUYHO BBICTPAUBAET OTBET, MCIOJIB3YET B BBICTYIUICHUH MOHSITUIHBIN
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ammapar mo mpooieMe, HO B TO JXK€ BpeMs B XOJI€ BBICTYIUICHUS
HEJIOCTATOYHO IIOJIHO PACKpbUI CyTh OOCYKZAaeMOro BOIpOca WU
JOIyCTUI HE3HAUUTEJIbHbIE HETOYHOCTH. Ha 3aJJaHHbIE
IIPETI0AABATENIEM JIOTIOJIHUTENIbHBIE BOIIPOCHI OTBETUII IPABUIIBHO.

CTyneHT B LelIOM JEMOHCTPHpPYET 3HAaHHE Y4eOHOTO MaTepuala, | «yIOBIJIET- 1,0
OJHAKO MCIIBITBIBACT 3aTPYAHCHUA IIPHU OTBCTC HaA JOIOJHUTCIIBHBLIC | BOPUTCIBHOY
BOIIPOCHI, IpPHU H3JOKCHHUU JOITYyCKACT 0HII/I6KI/I, B TOM YHCIIC B
BBIBOJIAX, AapryMmeHranus ciabas, oOHapyXuBaeT MmpoOeisl B
IIOHUMAHUU TCPMHHOJIOTHUH. Ha 3alaHHBIC [pCroaaBarciicM U
COKYpPCHHUKaMH OOIOJI-HUTCIIBHBIC BOIIPOCHI OTBETHUJI HC TOYHO WA
COBCEM HE€ CMOTI' OTBCTHUTD.

CryneHT He 3HAaeT 3HA4YUTEIbHOM YacTH OOCYKIAaeMOro IIpo- | «HEyIOBIIET- 0
rPaMMHOTO MaTepHuayla, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, Ha | BOPUTEIHHO»
3alaHHBIC IIPENOJABaTEIEM BOIPOCHI HE CMOI JaTh  yIOBJE-
TBOPUTEJIbHBIN OTBET.

IIpakTHyeckue 3a1a4u

1. IlepeyeHnbr KoOMIEeTEHUMHA W TPEIMETHBIX Pe3yJbTATOB, NPOBEPSEMbIX OIEHOYHBIM
Cpe/ICTBOM:

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodeccCuoHaIbHOM AeITeIbHOCTH PUMEHHUTEIHHO
K pa3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnoisp30BaTh COBPEMEHHBIE CPE/ICTBA MTOMCKA, aHANIN3a U UHTEPIIpeTalluy HH(OpMaLuu
u uHpOpPMALMOHHBIE TEXHOJOTMHM [JJs BBIMNOJIHEHHS 3a7ad MpodeccCHoHATbHOM
NeSITeIbHOCTH.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U PA0OTATh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CopeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CPEIbl, PecypcocOepekeHUIO, MTPUMEHSATh
3HaHUs 00 U3MEHEHHMH KJIMMAaTa, TPUHIIUIIEI OEPEKIUBOTO TTPOM3BOICTBA, I3 (PEKTUBHO
JIEMCTBOBATh B UYPE3BbIYAHBIX CUTYAIUSAX.

ITP 1. ChopmupoBaHHOCTH IPEACTABICHUH O MECT€ XUMHH B COBPEMEHHOW HAYYHOM KapTHHE
MHpa; MOHUMaHHE POJM XUMHH B (OPMHUPOBAHUU KPYro3opa M (PyHKIHMOHAIBHOM
rPaMOTHOCTM 4YeJIOBEKa JUIsl pEIIeHUs MPaKTUYECKUX 3a/Jad HE3aBHUCUMO OT
npodeccruoHabHOM J1eATEIbHOCTH.

[IP 2. BnageHue OCHOBOIOJIATalOMIMMH XUMHUYECKHUMH MOHSTUSMHU, TECOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE II0JIb30BAHHE XHMHYECKOH TEPMUHOJIOTHEH U
CUMBOJIMKOHU.

[P 3 Bnagerp yMEHHSMHU MPUMEHSTh XUMHUYECKHE 3HAHUS Ui OOBSACHEHHUS OKPYKAIOIIMX
SIBJICHUN, COXpaHEHHUs 3J0pOBbs, oOecreueHus Oe30MacHOCTH >KU3HEAEATEIbHOCTH,
OepeXKHOTO OTHOILEHHUS K MPHUPOJE, PAalMOHATHLHOTO MPUPOJIOTOIH30BAHUS, a TaKKe
BBITIOJIHEHUS POJIM TPaMOTHOTO OTPEOUTENSL.

ITP 4. ChopMupoBaHHOCTh YMEHUS J1aBaTh KOJMUYECTBEHHBIC OLEHKU M MPOU3BOAUTH PACUETHI
M0 XUMUYECKUM (POpMYyJIaM U YpaBHEHHUSIM.

[1P 5. Bnagenue npaBuiaMu TEXHUKH 0€30MAaCHOCTH TIpH paboTe ¢ XMMUYECKUMU BEIIeCTBAMHU

ITP 6. ChopmupoBaHHOCTH COOCTBEHHO MO3UIIUU MO0 OTHOIIEHUIO K XUMUYECKOH HHpOopMaIHH,
MOJIy4aeMo# U3 pa3HbIX HCTOYHUKOB.

1. TlepeueHb MpaKTHYECKHX 33/1a4

Ne 3anaun Koz
KOMIIETEHIINH
1 | Onpenenuts MaccoByto n0it0 (%) coiaM B pacTBOpe, MOJYYEHHOM IpH OK 01. 04
pactBopeHuu S0r coau B 200r BOJBI. TP 2 ’4 6’
2 | CkoJbKO T caxapa W BOJbBl HY)KHO B35Th Uil mpuroroBieHus 200r T
pacTtBopa ¢ maccoBoil nosei 0,3 nim 30%
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3agaun

Kon
KOMIICTCHIIUN

CroyoBBIl  YKCyC TpeAcTaBiisieT co00H pacTBOp, MaccoBas HOJS
YKCYCHOM KHCIOTBI B KOTOpoM 9%. Bplunciure maccy yKCyCHOM
KHCIIOTHI B pacTBOpe Maccoit 600r.

JUis ne3uHpeKnnd paH WCIOJb3yeTCs HOJHAs HAcTOWKa (CIHUPTOBOMH
pactBop Homa 10%). Kakue maccel KpUCTALTMYECKOTO HOJa W CIUpTa
HE00X0AUMO B3STh JUisi purotoBienus 150r Takoit HacToWkn?

B 200r Bogs! pactBopmiin 10r caxapa, notom nobasuiu emie S0r BoAbl.
Brruucnure maccoByro 10110 (B %) caxapa B MOJy4€HHOM PacTBOPE.

K pactBopy xmopuma kamuss ~ maccod 90 r ¢ maccoBoil noieit
pactBopennoro BemiectBa 20% mob6aBwiu  10r comm. Beramcnure
MaccoBylo o0 (B%) pacTBOPEHHOTO BEIIECTBA B TOJYYEHHOM
pacTBope.

CocraBbTe CTPYKTYpHbIE (OPMYJBl MpPEAEIbHBIX YIJIEBOJOPOB IO
IIPUBEJICHHBIM YIJIEPOJHBIM CKEJIETaM, YKaXKUTE U30MEPBI:
a) C—C—C—C B) C—C—C—C—C

0) C—C r)C

c—C—C C-C-C

1 C—C—C—C—C

C CC

BreiBenute Qopmyny BemiecTBa, coaepxkamiero 82,75% yriepona u
17,25% Bogopona. OTHOCHTENIbHAS TIJIOTHOCTH MTAPOB ATOTO BEIIECTBA MO
BO3/yXy paBHa 2.

Ompenenure MOJICKYISIPHYIO (OpPMYySTy OPraHHMYECKOTO COSAMHEHUS,
€CJIM MaccoBas JIoJIs B HEM yriepoaa paBHa 37,5%, kucinopoma — 50%,
Bojopona — 12,5%. OTHOcuTenpHas IUIOTHOCTh JAHHOTO BEIECTBA IO
BOJIOpOAY paBHa 16.

10

IIpu cxuranum 4,3r yriaeogopoaa noiayduiau 13,2r yriekucioro rasa.
OtHocuTenbHasl TUIOTHOCTH YIIIEBOJOpOJAa MO BOJOpoay paBHa 43.
BriBenuTe MoeKyIsipHYIO (hOPMYILy 3TOTO BEUIeCTBA.

11

[Ipu cropanun 1,8r oOpraHuueckoro BeWIECTBAa MOIy4YeHO 3,96r
yriaekucyaoro raza v 1,96r Boabl. OTHOCHUTENIbHAsI IUIOTHOCTH MApOB
3TOro BelecTBa Mo Bojopoay paBHa 30. BeiBeaute MoeKyIspHYIO
(hopMyIy 3TOTO OPraHUYECKOr0 COCAMHEHHUSI.

OK 01, 04,
IP 2, 4,6

12

OTHOCuTENbHAs IUIOTHOCTh IO BOJOPOAY HEHM3BECTHOIO BEIECTBA, B
KOTOpPOM MaccoBas Aojs yriepoaa 75%, Bogopoxa 17,25%, paBHa 8.
Haiigure Mmonexymsipayto ¢opMyny BeliecTsa.

13

Haiinute MonekynsipHyro (GopMylly BelIecTBa, B KOTOPOM COJEp>KaHUE
yraepoaa 82,2%, sogopoaa 17,2% no macce. OTHOCUTENbHAS TIIOTHOCTh
€ro 10 BOAOPOay paBHa 29.

14

[Ipenenbublii yrieBoaopoa coaepxxkut 75% yrinepoaa. Ero niaoTHocTs no
BoJiopoy — 8. Haiinure Monekynsipayto Gopmymny BeniecTna.

15

Haiinute MonexynspHyto Gopmyiny BemecTBa, B kotopom: C — 54,4%, O
—36,4%, H — 9,2%. I110THOCTh IapOB MCKOMOTO BEILECTBA 110 BOJOPOILY
44,

OK 01, 04,
IP 2, 4,6

3. Kpurepuu oueHkmu:
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Kpurepuu Ornenka baiel
3amaua pelieHa MpaBHIBHO, C HWCIOJb30BAHUEM TNPHUHATON (OPMBI | «OTIMUHON» 2,0
3anucu. OTBET apryMEeHTHPOBaH.
CTyneHT IOMyCTHI HEe3HAYUTENbHBIE OMIUOKU B O(OPMIICHUH 3alIUCEH | «XOPOILIO» 1,5
pelIeHus.
Crynent He Biageer npuHsATOM ¢Qopmoit 3ammcu. Ilyraercs B | «yooBIeT- 1,0

noHATUAX. OIMOKKM HEYBEpPEHHO MCHPABISET I0C/Ie 3aMEYaHUN | BOPUTEIIHHO
npenojaBaTess. ApryMeHTanus yacTuuHa

VY cryneHTta OTCYTCTBYeT (PYHKIIMOHAIbHAS TPAMOTHOCTh XUMUYECKOH | «HEYHIOBIIET- 0
TEPMHUHOJIOTUM Ul peleHus 3aznad. He BrageeT NPUHATBIMHU | BOPUTEIHHO»
(dbopmamu 3anucu. AprymeHTanusi OTCyTCTBYET

Tembl pedepaToB, I0KJIAA0B, COOOLIEHHTH

1. IlepeyeHb KoOMIeTeHUMH (YAaCTH KOMIICTEHUMH) U MNPeAMETHBIX pPe3yJbTaToB,
NnpoBepsieMbIX OLEHOYHBIM CPeJACTBOM (HAUMEHOBAaHH e, KO/)

OK 01. BeiOupats criocoOsI pemieHus 3a1a4 npodeccuoHaIbHOM AeITeIbHOCTH PUMEHUTEIBHO
K pa3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnoisip30BaTh COBPEMEHHBIE CPEICTBA MTOKMCKA, aHAIN3a U MHTEPIPETaluu HHPOpMATUU
u  uHGOPMAITMOHHBIC TEXHOJOTHWU I BBIMOJHEHHUS 3a1ad  MmpodecCHoHaTbHOM
eI TETHHOCTH.

OK 04. D¢ddexTnBHO B3aUMOACHCTBOBATH U PA0OTATh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH cpeibl, pecypcocOepexeHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHWU KJIMMara, MPUHIUIMBI OCPEKIMBOTO MPOU3BOACTBA, d(PPEKTUBHO
JIEMCTBOBATh B UYPE3BbIYAHBIX CUTYAIUSAX.

ITP 1. ChopmupoBaHHOCTH MPEACTABICHUM O MECT€ XUMHH B COBPEMEHHOW HAYYHOW KapTHHE
MHpa; TNOHMMAaHHE pOJU XUMHH B (QOpPMHpPOBaHMM Kpyrosopa u (QyHKIHOHAIBHOM
FPAMOTHOCTM  YEJIOBEKAa I PpEIICHUs NPAKTUYECKUX 337ad  HE3aBUCUMO  OT
npodeccuoHaIbHOM 1A TEIbHOCTH.

[IP 2. BnageHwe OCHOBOINOJATAIOIIMMU XMUMUYECKUMHU MOHATHSIMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMM;  YBEPEHHOE  MOJb30BAHME XHWMHYECKOM  TEPMHUHOJOTHEH U
CHMBOJIMKOH.

[IP 3 Bnagerp yMEHHSMH NPUMEHATH XUMHUYECKHE 3HAHUS Ui OOBSACHEHHUS OKPYXKAIOIIMX
SIBIICHUM, COXpaHEHHUsS 3J0pOBbs, oOecredeHus O€30MaCHOCTH KU3IHEAESITEeIbHOCTH,
OEepeKHOTO0 OTHOILEHUS K MPHUPOJE, PAlMOHAIBHOIO MPUPOAOIONB30BAHUSA, a TaKXKe
BBITIOJIHEHUS POJIM TPaMOTHOTO IOTPEOUTEIS.

ITP 4. ChopMupoOBaHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIE OLIEHKH U MPOU3BOIUTH PAcUETh
[0 XUMUYECKUM (POpMyJIaM U YPaBHEHHUSIM.

[1P 5. Bnagenue npaBuiaMu TEXHUKH 0€30MAaCHOCTH IpH paboTe ¢ XMMUYECKUMU BEIIECTBAMHU

ITP 6. CchopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOLIEHUIO K XUMHUYECKOU HH(OpMaIHH,
M0JIy4aeMO# U3 pa3HbIX UCTOYHUKOB.

2. IlepeyeHnn Tem pedepaToB, 10KJIAI0B, COOOLIECHHUI

Kon xommerenuu (4acTu)
KOMITETEHIINH

Ne Tema

1. | Ponp xumMum B  pemieHudn TrioOanbHeIX — mpobnem | OK 02, OK 04 TIP 1,2, 6
YeJI0BEeYEeCTBA.

2. | A.N. MenneneeB — aBTOop mepuoaumdeckoro 3akona u | OK02,0K04 TIP1,2,6
CHCTEMBI XMMHYECKHX DJIEMEHTOB

3. | Bxiag BenMKUX y4eHbIX B (POPMUPOBAHUE COBPEMEHHON OK02,0K04 TIP 1,26
€CTECTBEHHOHAYYHOW KapTUHBI MUPA.

4. | XuMu4eckue 2JIeMEHTHI B )KUBBIX OpraHu3Max. OK02,0K04 IIP1,2,6
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=

Tema

Ko xomnerenuuu (yactu)
KOMIIETEHIIMH

MeraJutbl M CIIaBbI Ha CITY)KOe mporpecca

OK 02, OK 04

I1P1,2,6

Azot B npupoje. HurpaTtsl 1 HUTPUTBL.

OK 02, OK 04

IP1,2,6

N|o o

Bnusiaue cnuproB (METHUIIOBOTO M 3TUJIOBOTO) Ha OpPraHU3M
YeJI0BEKa.

OK 02, OK 04

[P 1,2,6

®

Ponb JKMPOB IJI 4CJIOBCKA M IPOMBIIIJIICHHOCTH.

OK 02, OK 04

[P 1,2,6

Vrnesoasl u 3J0POBEC YCJIOBCKA.

OK 02, OK 04

IP1,2,6

10.

Bonansie pecypenl 3emnn. KauecTBo BOJbI.

OK 02, OK 04

[P 1,2,6

11. | 3Hauenue yriaeBo0B B )KMBOU MPUPOJIC U KUZHU YEIOBEKA.

12. | Dxomoruveckue TPOOIEMBI, CBSI3aHHBIE C Pa3BUTHEM
XMUMHYECKON MPOMBIIUIEHHOCTH U UCIHOJb30BAaHUEM HOBBIX
MaTepHUaJIoB.

OK 02, OK 04

TP 1,2, 6

13. | Hayka Ha ciyx0e y Oyaymiero deioBedecTBa (peIicHHE
SHEPronpodIeM YeloBeuecTBa, 00IaropakuBaHuEe OTXOOB,
OXpaHa TMPHUPOIBI, pPA3BUTHE MEIUIUHBI, pa3BHUTHE
TEXHOJIOT ).

OK 02, OK 04

TP 1,2, 6

14. | MeTayibl KaK OCHOBHOM KOHCTPYKIIMOHHBIN MaTepual

OK 02, OK 04

TP 1,2, 6

15 BO3MO)KHOCTI) HOJ'Iy"IeHI/ISI HOBBIX MaTepI/IaJ'IOB C 3aIaHHBIMU
CBOMCTBaMHU.

OK 02, OK 04

TP 1,2, 6

16. | Dxosornveckne MPOOIEMBI, CBS3aHHBIC C HCIIOJIH30BAHHEM
CUHTETUYECKUX MaTEepPHaIOB, XUMUYECKIX BEUIECTB B OBITY.

OK 02, OK 04

TP 1,2, 6

3. Kpurepuu oneHuBaHus

Kpurepun

OrneHka

bamner

Tema packpeiTa TOJHOCTBIO, BBIAEpP)KaH 00BEM, [Ipobrema
0003HaueHa 1 000CHOBaHA €€ aKTyaJIbHOCTb, ClIelaH KPaTKU aHAJIU3
pa3IMYHBIX TOYEK 3PCHUS HA PACCMATPUBAEMYIO MTPOOJIEMY U JIOTUYHO
U3JI0KEHAa COOCTBEHHAs! MO3UIHS, CPOPMYIUPOBAHBI BBIBOJBI, IaHBI
MIPAaBHJIBHBIE OTBETHI HA JOTIOJIHHUTEIBHBIC BOPOCHL. CTYICHT M3JaraeT
MaTepuall JIOTUYECKH TIOCIICAOBATEIIFHO, JIEJIaeT CaMOCTOSTEIbHBIC
BBIBOJIBI, YMO3AKJIIOUEHUS, JAEMOHCTPHUPYET KpPYro3op, HCIIOJIb3YeT
MaTepuall U3 JOMOJHUTEIBHBIX HCTOYHHKOB, HHTEPHET pecypchl. Pedp
XapaKTepU3yeTcsl  AMOILMOHAIBHON  BBIPA3UTEIBLHOCTBIO,  YETKOH
nuKimed. Mcmoib3yer HarisiHbli MaTeprai (Ipe3eHTalwsl).

«OTIHYHO»

2,0

OcHoBHbIE TpeOOBaHUA K TOKIANy (COOOIIEHUIO) BBIIIOJIHEHBI, HO MpU
ATOM JIOTYIIEHBl HEMOYETHl. B 4YaCTHOCTH, MMEIOTCSI HETOYHOCTH B
U3JI0KCHUU MaTepuaa; OTCYTCTBYET JIOTHYECKast
MOCIIEIOBATEIIbHOCTh B CYXKJICHHSIX; HE BbLICpKaH o0O0bEM; Ha
JOTIOJTHUTEJIbHBIC BOIMPOCHI JIaHBI HEIOJIHbIE OTBEThl. [lo cBOMM
XapaKTepUCTUKaM  COOOIIeHHe MOKET  COOTBETCTBOBATH
XapaKTepUCTUKAM OTJIIMYHOTO OTBETA, HO CTYJEHT MOKET MCIIBITHIBATh
HEKOTOphIE 3aTPyJHEHHUS B OTBETaX Ha JIOTIOJHUTEIbHBIE BOIPOCHI,
JIOTYCKaTh HEKOTOPBIE IOTPELTHOCTH B PEUH.

«XOpomo»

1,5

Tema ocBermiena nump yacTuyHo. JlonyiieHsl (pakTuyeckue oIMOKy B
cojepkaHud. Marepuan wu3naraeTcs He IMOCIeJ0BaTelbHO, He
yCTaHaBIIMBaeTCsl Joruyeckue cBsi3u. CTyIeHT 3aTpyaHsercs B
(dopmMynupoBKe BBIBOJOB. He MOXXeT OTBETUTh Ha JONOJHHUTEIbHbIC
BOMNpPOCHI MO Teme cooOmieHus. CTYIeHT IMOJIb30BAJICS, B OCHOBHOM,
y4eOHOl TUTepaTypoii, He UCHOIb30BAJ JOMOJHUTEIbHbIE HCTOUHUKH
nHpopMaluu.

«YHOBJICT-
BOPUTCIIBHO»

1,0
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Kpurepuu Ornenka baiel

Tema He packpbiTa, OOHApYKUBACTCA CYIIECTBEHHOE HEMOHUMAHHME | «HEYHOBJIET- 0
HpO6JICMBI, npu IOArOTOBKE HUCIIOJIB30BaH OIUH HCTOYHHUK | BOPUTCIBHO»
nHpopManuu; 1100 HE COOTBETCTBYET TEME.

4. MeTonnueckne peKOMEH/IAI UM 110 HAIMCAHUIO

Pedepar mnpencraBiser co0Ooil  KpaTKoe W3JI0XKEHHUE OCHOBHOW  WHGOpMAIUU
MIEPBOMCTOYHHKA Ha OCHOBE €€ CMBICIIOBOW mepepaboTku. B mporecce paboTel Hag pedepaTom
CTYAEHT JOJDKEH O3HAaKOMUThCA U IPOAHAIU3UPOBATh COOTBETCTBYIOIIYIO JIUTEPATYDPY,
MIOATOTOBUTh 0030p MO COJAEPYKAHUIO HCCIEIOBAaHHBIX HCTOYHUKOB. JlaHHBIN BuA pabOThI
NpHU3BaH TMPOBEPUTh YMEHHE CTYJCHTAa CaMOCTOATENbHO paboTaTh C HMCTOYHHKAMH,
aHAJIM3UPOBATh, JE€JaTb BBIBOJBL, IHCBMEHHO M3JaraTh pe3yiabTaT H3Yy4YEHHUS Hay4dHOU
poOIEeMBI.

Pedepatsl BBINONHAIOTCA HA CTaHAAPTHBIX JUCTax Oymaru (¢popmar A4) B NMCbMEHHOM,
PYKOIIMCHOM WJIM KOMIIbIOTEpHOM BapuaHTax. O0bEM pedepaTuBHON pabOThl 3aBUCUT OT TEMBI,
KOJIMYECTBAa MPOPadOTaHHBIX MCTOYHHMKOB, a TaKXe 3a/ady, KOTOpble MOCTaBJIEHBI ABTOPOM.
Pexomenyembrit 006EM MokeT cocTaBisaTh 10-20 cTpaHuil, B YUCJIO KOTOPHIX HE BKIIOYAETCS
TUTYJIBHBIN JINCT U BO3MOXHBIE NpuitokeHus. CranpapTHas ctpanuna — npuMepHo 1800 3HakoB
(30 cTpok mo 60 3HAKOB); MPH KOMIBIOTEPHOM HAOOpe CEroHs HanboJee YacTO MCIOJIb3yeTCs
mpudt TimesNewRoman, 14-if pa3zmep, nomyropssiii unrepBain. Bo BBegenun (1-2 cr1p.)
cienyeT oOOCHOBaTh BBIOOp TeMbl pedepara, TOKa3aTh €€ aKTyaJlbHOCTb, CTEIEHb
pa3paboTaHHOCTH, KpaTKO CQOpMYIHpoBaTh Mpobiemy wuccieaoBaHus. I[IyHKTbI OCHOBHOMU
4acTU SABIIAIOTCS Pa3BEPHYTHIM H3JI0)KEHHEM OTBETa Ha C(OPMYIHpPOBAaHHBIH BO BBEAECHUU
BOIPOC HCCIEIOBaHUS; B 3aKII0YEHUHN (Takxke 1-2 cTp.) GOopMyIHpYIOTCSl OCHOBHBIE BBIBOJIBI 110
TeMe paboTel. CTpyKTypa 3aKio4eHHsl JOJHKHA COOTBETCTBOBATh CTPYKType pedeparta. Ha
BTOPOM CTpaHHUIIE MOCIIe TUTYJIBHOTO JHMCTa JaeTcs IuiaH pedepara. OCHOBHBIE IMyHKTHI IJIaHA
HYMEPYIOTCSI PUMCKUMH, a TIOAMYHKTHI — apabckumu mudpamu. B koHie pedepara uim qoknaaa
HE0OX0IMMO yKa3aTh MepeyeHb UCOIb30BaHHBIX HH(POPMAIIMOHHBIX HCTOYHHUKOB.

Joxian, coodmeHue — IPOIyKT CaMOCTOSITEIPHOM pabOThl CTY/ACHTA, TPEICTABIISIONINI
co0o0il myOnMyYHOE BBICTYIJICHHE [0 TMPEJCTABICHUIO TMOJYYCHHBIX PE3YJIbTATOB PEHICHUS
OTpeJeNIeHHON y4eOHO-TPaKTUYECKOW, Y4eOHO-HCCIeA0BATEIbCKOM WM HaydyHOH TEMBbI.
Kaxnprii moxnmaag moker 3aHuMarbh He Oonee 10-tm munyr. TpebGoBanuss K 0GOPMIICHUIO
COOTBETCTBYIOT TpeOOBaHUSAM K HalucaHuio pedepata. BricTyniueHrne HaunHaeTcst ¢ 00bABICHUS
teMbl.Ilepen HauamoMm pacckaza HEOOXOIUMO yKa3aTh MCTOUHHUKH U JUTEPATypy, KOTOPHIH BbI
MOJIb30BAJIMCh. 3ampelaeTcsl 3a4MThIBaTh JOKJIaAbl. Bbl JTOKHBI paccka3plBaThb MarepHal,
00BsicHATh. [Ipu oTBeTax Ha BOMPOCHI MO H3IOKEHHOMY CTYACHTOM MaTepuany, He HYKHO
3MUTBCSA; HAAO OBITh BEXJIMBBIM, CIOKOMHBIM, JIEMOHCTPHUPOBATH KYyJIbTYpy peuH,
TOJIEPAHTHOCTb, JIETIOBOM CTHUIIb OOIICHUS.
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®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUPEXIEHUE BBICIIEI'O OFPA30OBAHUS
«POCCUMCKUN TOCYJIAPCTBEHHBII YHUBEPCUTET MPABOCYIUSI UM. B.M. TEGEJIEBA»

Bonpocsl, BbIHOCMMbIE Ha JU(PepeHUNPOBAHHBIN 3a4eT M0 AUCHHUILIHHE
«XUMU S

1. Artom, MosieKyJia, XUMHUYECKUH JJIEMEHT.

2. CospemenHas opmynupoBka [leproandeckoro 3aKkoHa XUMUYIECKHX 3JIEMEHTOB.

3. OCHOBHBIC TIOHSATHS TICPUOJUYCCKOW CHCTEMBI DJJIEMEHTOB: TEPUOJ, TpYyIIa,
MOPSAIKOBBIN HOMED.

4. BaneHTHOCTb AJIEeMEHTa, PaBHJIa €€ OTPEICTICHHUS.

5. CremneHb OKUCIICHHUS, TIPABUIIAa €€ OTIPEICTICHUSI.

6. Buasl XUMHUYECKOH CBS3M.

7. MonexkynsapHOE€ W HEMOJIEKYJISPHOE CTPOCHHUE BEHIECTB. THIIBI KPUCTAJUTMUYECKHUX
pEIIETOK.

8. Krnaccudukarus CII0KHBIX HEOPraHUIECKIX COCTUHEHUIA.

9. Xwumuueckas peaxiys. XUMHYECKOE YpaBHEHHUE.

10. Knaccudukarus XUMHYECKUX PEaKIni.

11. Merannsl B mnepuoaumyeckoi cucreme. Dusnueckne M XUMHYECKHE CBOMCTBA
MeTtaioB. Kimaccudukanusi METayuioB 10 pa3IMuHbBIM MPU3HAKAM.

12. Hemertaiiel B TepuOIUYEcKoi cucteme. Du3HyecKre CBOHCTBA HEMETaJUIOB.
OxkucnUTeNnbHbIE U BOCCTAHOBUTEIHHBIC CBOWCTBA HEMETAJIJIOB.

13. Xumudeckoe ctpoenue. CTpyKTypHBIE U MOJICKYIISIPHBIE (POPMYJITBI COCTUHEHHM.

14. Knaccudukanusi OpraHu4ecKuX COCTUHECHUM.

15. OcHOBHBIE MOJIOKEHUS TEOPUH XUMUUYECKOTo cTpoeHus A.M. Byrneposa.

16. M3omepwust 1 TOMOJIOTHS.

17. Knaccudukanmsi BemIECTB IO CTPOSHUIO YIIEPOJHOTO CKelleTa W HaJu4Hio
(GYHKIIMOHATBHBIX TPYIII.

18. Ankanbl. ATKeHBI. AJTKUHBI. ApEHBI.

19. CroupTsl.

20. denoi. Anpaerusl.

21. KapOoHOBBIEC KHCIIOTHI.

22. CnoxHbIe Y(DUPHI.

23. AmuHbI

24. Xupsbl.

25. YrneBojibl, UX KiIacCU(pUKAITHSI.

26. AMUHOKHCIIOTHI.

27. benku.

28. IHK , PHK, cTpoenue, coctaB HyKI€OTHIOB.

3aBenyromuii kadenpoit 00meoOpa3zoBaTeNbHBIX JUCIUTIITNH / M. Kuaura

Kputepun onennBanns a1 pepeHIHPOBAHHOIO 3a4eTa

Kpurepun Onenka baiel

CrygeHT 1OKa3al BCECTOPOHHEE 3HAHUSL I[PU  BBINOJIHEHUH | «OTIMYHO 22-25
MUCEMEHHOW PabOTHl — BBIMOJHUI OOJIBITMHCTBO TECTOBBIX 3a/IaHUN;
IIPH OTBETE Ha BOMPOCHI YAaCTH b TOMYCTHII HE3HAUUTEIbHBIE OIIHOKH,
HE BIUSIONIME HA COJCpKaHHE OTBETa. 3a BBHINOJHEHUE PabOTHI
MOJIYYMJI KOJIMYECTBO OallJIoB, YCTAHOBJICHHBIX Ui TEpeBoJia B
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OTJIMYHYIO OLICHKY.

CryneHT mnokasayi TBEpJbIE 3HAHUS IPU BBIIOJHEHUM IUCbMEHHON | «XOpOLIO» 17-21
paboTHI — BBHITIOTHII OOJIBITMHCTBO TECTOBBIX 33/IaHUI; IPU OTBETE HA
Bonpocel uactd b gomyctun ommOku, He B IOJHOH Mepe
PacKpbIBAIOIIMX CYTh BOINpOCA. 3a BBINOJHEHHE pPaOOThl MOJIYUHII
KOJINYECTBO OaJUIOB, YCTaHOBJIEHHBIX JJIsI IHEPEeBOJA B XOPOUIYIO

OLICHKY.
CryneHT noka3an B OCHOBHOM IPaBUJIbHBIE OTBETHI IPU BBIIIOJIHEHUHU | «YIOBJET- 11-16
[IMCBMEHHOM paboThl — BBHINOJHWI MEHEE TIOJOBUHBI TECTOBBIX | BOPUTEIIHHO

3aJaHuil 4yacTH A; mpu OTBeTe Ha BOIpochl 4actu b B camom
0000IIIEHHOM BHUJE pacKpbLl CyTh BOIpOCa, JOIMycKass IMpU 3TOM
KPUTUYECKHE OMIMOKU. 3a BHITIOJHEHHE PAaOOTHI MOJYYHIST KOJIUYECTBO
0aJIoB, YCTAHOBJIEHHBIX Ui TEpeBOJa B YAOBIETBOPUTEIBHYIO

OILICHKY.
CryneHT mnokas3an cnaOble 3HAaHHSA TPU BHINOJHEHUM NUCbMEHHOM | «HEYIOBIIET- 10u
paboTel — OOJIBIIMHCTBO TECTOBBIX 33JaHUM YacTU A BBIIOJHWI | BOPUTEIBHO» | MEHEee

HCIIPAaBHUJIBHO, HAa BOIIPOCHI 4YaCTHU b aann HeraBI/IJ'IBHI)II\/’I OTBECT HUJIN
BOOOIIIe HE OTBEYAJTl HA OTICIHHBIE BOMPOCHI. 32 BHITIOJTHEHHE PaOOTHI
He HalOpaJ KOJIMYeCTBO OaIoB, YCTAaHOBJEHHBIX JUIsI TEpeBOJa B
MTOJIOKUTEIHFHYIO OLICHKY.

JuddepeHurpoBaHHbI 3a4eT MNPOBOJUTCS B (OpME TECTUPOBAHUS Ha MOCIEAHEM
3aHSTUU B COOTBETCTBUU C PACITCAHUEM.
TecToBble 3a1aHus /151 IpoBeeHUs AU (PepeHuMPOBAHHOIO 3a4eTa

V1. Paznen 1. O0masi 1 HeOpraHu4eckasi XuMusi

V1: Beenenue Ilepuoanyeckuii 3axkoH u Ilepnoanyeckasi cucremMa XMMHMYECKHX JIEMEHTOB
J.A. MeHpeeeBa B CBeTe TEOPUM CTPOEHUSI ATOMOB

I:

S: ATomHas eMHUIIA MacChl TIpeAcTaBisieT coboi 1/12 yacTh Macchl aToMa

— yriiepoja

— KUCJI0poia

— BOAOpOJIA

I

S: OtHOcuTEnbHAsT aTOMHAs ### XUMHUYECKOTO JJIEMEHTA SIBJISCTCS BEIMYMHOW Oe3pa3sMepHON W

MTOKa3bIBAET, BO CKOJIBKO Pa3 Macca aToMa JIAHHOTO JIeMEHTa OO0JIbITIIC AaTOMHOM €MHHUIIBI MACCHI.

I

S: CgoiicTBa MPOCTHIX BEIIECTB, a TAKKE CBOMCTBA U (POPMBI COCTMHEHUI 3JICMEHTOB HAaXOMSATCS B

MIEPUONIECKON 3aBUCMOCTH OT 3apsijia s/ipa aTOMOB JIEMEHTOB (TIOPSIIKOBOTO HOMEpa) — ATO

— IEPUOANYECKUN 3aKOH XUMHYECKHUX 3JIEMEHTOB

— 3aKOH COXPaHEHHsI SHEPIUU

— 3aKOH BCEMUPHOT'O TATOTEHUS

I

S: T'opU30OHTANBHBIA PsiI 2JIEMEHTOB, PACIOJIOKEHHBIX B MOPSAAKE BO3PACTAHUS MOPAIKOBBIX

(aTOMHBIX) HOMEPOB Ha3bIBAIOT

— MEePHOJOM

— IpYMIon

— OIIOKOM

I

S: BepTukaiibHbI€ psiJibl B IEPUOIMYECKON CUCTEME - 3TO

— IpyNIbI
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— [1epUoJT
— 6ok

K

S: HeBepHbIM SIBIISIETCS YTBEPKACHUE:

— B IIpeJenax KakJI0ro Mepuoja ¢ yBEIWYEHUEM MOPSIKOBOIO HOMEpA METAIUIMYECKUE CBOWCTBA
BO3PACTaOT

— IICPBLIC TPHU IIEPUOAA HA3BIBAIOT MAJIbIMU

— B Ipenenax KaxIoro Neproja ¢ yBEIMUEHHUEM IOPSIKOBOIO HOMEpA JIEKTPOOTPULATEILHOCTD
BO3pacTaeT

K

S: CBolicTBa 371EMEHTOB B OArPYIIaX 3aKOHOMEPHO N3MEHSIOTCS CBEPXY BHU3!

— YCWJIMBAIOTCS METAITMUECKHE CBOMCTBA M 0CIA0EBAIOT HEMETAIITMUECKUE;

— HE BO3PACTaeT aTOMHBIN PaInycC;

— BIIEKTPOOTPHLIATEIBHOCTH BO3pacTaeT

V2: IIpouecchl, NPOUCXOasiMe HA MUKPOYPOBHE

K

S: IIpocTpaHCTBO BOKPYT aTOMHOTO siIpa, B KOTOPOM HauOoJiee BEpOSITHO HAXOXKICHHE DIIEKTPOHA,
Ha3bIBaeTCs HHH

K

S: KonndecTBo sHEpreTHUeCcKUX ypoBHEH aTOMa COOTBETCTBYET

— HOMepY Iepuojia

— HOMeEpY I'PYIIIbI

K

S: ®opmyna snmekrponHoi KoH(purypanmu Hatpus (Na), xotopseiii Haxomutcs B III mepuome 1
TpyHmbl A TOATPYIIIbI

— 1522522p63sl

— 152252206

— 1522522p63s2

K

S: KonnvectBeHHas Mepa CIOCOOHOCTH aToMa TEPSITh 3IEKTPOHBI — 3TO

— SHeprusi HOHU3aLUuU

— SHEprusi CPOACTBA K AIIEKTPOHY

— MOTEHIMATbHAS SHEPTUsl

K

S: KonnvectBenHas Mmepa criocoOOHOCTH aToMa IpUoOpeTaTh AEKTPOHBI — 3TO

— SHeprusi HOHU3aLUuN

— SHEprusi CPOACTBA K AIEKTPOHY

— MOTEHIMATbHAS SHEPTUs

K

S: CBOHCTBO aTOMOB yAEP>KUBATh OMPEACTEHHOE YUCIIO APYTUX aTOMOB B COETUHEHUH — 3TO
— BaJICHTHOCTD

— 3JIEKTPOOTPULIATENILHOCTh

— CTENEHb OKUCIICHUS

K

S: TlocTosiHHAs BaJIECHTHOCTH COOTBETCTBYET

— HOMEPY T'pYIIIIbI

— HOMEpY Nepruoja

— HOMEpY psjia

K

S: BanieHTHOCTB KHCIOpOJa

—1

—1I
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—1II

K

S: BanieHTHOCTH BOAOPO/AA

—1

—1I

—1II

K

S: Crenenplo ### Ha3pIBalOT YCJOBHBIA IOKa3aTellb, KOTOPBIN XapakTepusyeT 3apsij aromMa B
COE/IMHEHUH U €T0 TIOBE/ICHUE B OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKLINU
K

S: Crenens okucnenus H

-0

--1

—+1

K

S: Crenens okucnenus O

-0

—-2

—+1

K

S: Crenens okucnenus Bojgoposa (H) B croxHbIX BelecTBax
—+1

—-1

—+2

I:

S: Crenens okucnenus kuciopoaa (O) B CIIOKHBIX BEIIECTBAX
—-2

--1

—+1

I:

S: Xummueckas CBsI3b MEK/y aTOMaMH METaJIOB

— METaJUTUYeCKas CBSI3b

— HUOHHAs CBA3b

— KOBAJICHTHAs CBSI3b

I:

S: Xummueckas CBsi3b MEX/y aTOMaMHU HEMETAIIOB U METAIIOB
— METaJUTUYEeCKas CBSI3b

— MOHHAs CBA3b

— KOBAJICHTHAs CBSI3b

I:

S: Xummueckas CBsi3b MEXy aTOMaMU HEMETAIIIOB

— METAJUINYECKas CBS3b

— MOHHas CBSA3b

— KOBAJICHTHAsI CBSI3b

I:

Q: Tumbl XMMHYECKHUX CBSI3€H

L: nonnas

L: xoBaneHnTHas

R: CaCl,

R: H.O

R: Fe

V3: MuKpO - 1 MAKPOYPOBEHb OPraHU3ALHH BeleCTBA
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K

S: Haiinu HenpaBUIbHBII OTBET

— MOJIEKYJISIPHBIE BEIIECTBA HE JIETY4YH

— MOJIEKYJISIPHBIE BEIIECTBA UMEIOT HU3KHUE TEMIIEpaTyphl IUIaBJICHUS U KUIICHUS
— MOJIEKYJISIDHBIE BEILIECTBA JIETY4U

K

S: Haiiu HenpaBUIbHBIN OTBET

— HEMOJIEKYJISIPHBIE BEILIECTBA TBEP/IbIE,

— HEMOJIEKYJISIPHBIE BEILIECTBA JIETYUHE,

— HEMOJIEKYJISIPHBIE BEILIECTBA TYrOILIaBKUE.
K

Q: Tunbl KPUCTATUYECKUX PEIIETOK

L: nonnas

: MeTaJTMyecKas

: MOJIEKYJISIpHAs

: Y371l COZIEPKAT UOHBI

: B y3J1aX PacroJIOKEeHbI aTOMbl U HOHBI

: B y3J1aX PacroJI0XKeHbl MOJIEKYJIIbI

: B y371aX PacroJIO’KEeHbI aTOMBI

: CooTBETCTBHE XUMITUECKIUX BEIIECTB
NazO, P203

NaOH, Mg(OH).

NaHCOs, CUOHCI

. OKCHJIBI

: OCHOBaHHS

COJIH

: KUCJIOTBI

: CooTBEeTCTBHE XUMHUYCSCKHX BEIIESCTB

MgO, CO

: HCI, HNO3

. MgC|2, ALz(SO4)3,

. OKCHJIBI

R: xucnotsr

R: comu

R: ocHoBanus

V4. XuMnueckue peakuuu

I

S: IIponecchl mpeBpalleHust UCXOJHBIX BEIECTB (peareHTOB) B KOHEYHBIE BEIIECTBA (MPOAYKTHI) -
9TO

— XUMHUUYECKUE PEAKIIU

— XUMUYECKHUE CXEMBI

— CTCIEHb OKHUCIICHUS

I

S: Macca BerecTB, BCTYIUBIIIMX B XUMHUYECKYIO PEAKIIMIO, paBHA Macce 0OpPa30BaBIINXCS BEIIECTB
—3T0 3aKOH COXpaHEHUs #H

MM COTARIICICOTIIA R LT

l:

S: Beibepute BepHOE ypaBHEHUE
—2Zn+ 2HCI = 2ZnCl +H,
—Zn+ HCI = ZnCl +H;

—2Zn+ 2HCI = ZnCl +H;
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K

Q: CooTBeTCcTBHE XUMUUECKUX YPABHEHUN THITaM XUMUYECKUX PEAKIIMA

L: 2S0; + O2 = 2S03

L: Zn + 2HCI = ZnCl +H;

L: NaOH + HNOz = NaNO3 + H,O

R: peakuus coenunenus

R: peakuus 3amemenus

R: peakust oOmMeHa

R: peakuus paznoxenus

K

S: Beibepute BepHOE ypaBHEHHUE

—2KNO3 = 2KNO:> + O>

—2KNO3 = KNO> + O3

— KNO3 =2KNO; + O3

K

Q: CooTBeTCcTBHE XUMHUECKIX YPABHEHUN THITAM XUMHUYECKUX PEAKITHA

L: 2HgO = 2Hg + 02

L: 2Na + 2H20 =2NaOH + H»

L: NaOH + HNO3z = NaNO3 + H,O

R: peakuus paznoxenus

R: peakuus 3amemenus

R: peakmus oOmena

R: peakuus coenunenus

K

S: ### XUMHUYECKOM peaklUMyd BBIPAXKACTCS B HW3MEHEHMHM KOHIIEHTpAallMM BEHIECTBA 3a
OTIpeJIeTICHHBIN MPOMEXYTOK BPEMEHU B (PUKCHPOBAHHOM 00bEME CHCTEMBI.

K

S: Xumudeckoe ### - COCTOSIHUE XUMHUYECKOW CUCTEMBI, IIPU KOTOPOM CKOPOCTh MPSIMOU PEAKIIMH
paBHa CKOPOCTH OOPATHOM.

K

S: OcHOBHBIE (PaKTOPHI, BIUSIOLINE Ha MOJI0KEHUE PABHOBECHSL:

— JIaBJICHUE

— TeMIieparypa

— KOHLIEHTPAIIMH PEAreHTOB U IIPOIYKTOB

— KaTajausarop

V5. Merta/LiindyecKue 3J1eMeHThI M UX COeTUHEHHU

K

S: B I[leproanueckoi cucteMe MeTalibl HaXOIATCS

— B HayaJie epuoioB

— B KOHLIE IEPHOIOB

K

S: Beibepute HEBepHOE YTBEPKACHHUE

— C pOCTOM 3apsiia siipa aroMa MeTaJUTMUecKHe CBOWCTBA HE OclabeBaloT ClieBa HAMpaBoO IO
MIEPUOAY

— C pOCTOM 3apsifia siipa aToMa METAUTMYECKUE CBOMCTBA 0CTIa0eBat0T CIIeBa HAIIPABO T10 MEPUOTY
— C POCTOM 3aps/a pa aToMa METAUIMYECKUE CBOMCTBA BO3PACTAIOT CBEPXY BHU3 IO MOJTPYIIIE
K

S ##H# - XUMUYECKHE DIEMEHTHI, aTOMBbl KOTOPBIX JIETKO OTAAIOT DIEKTPOHBI BHEIIHETO
AIIEKTPOHHOTO CJIOS, TPEBPAILASICH B MOJIOKUTEIBHBIE HOHBI.

K

S: [Ipu B3auMOAEHCTBUM ¢ KUCIOPOJIOM METALIBI 00pa3yroT

— OKCHUJIbI
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— CcOJ
— KUCIIOTBI

K

S: HekoTopble aKTUBHBIE METAUTBI — JIATHA, MarHWid, KaIbIUH, ATIOMUHHA — CIOCOOHBI
BBITECHSTH JIPYTHUE METAILIBI U3 UX OKCHUJIOB - 3TO

— METAIOTEPMHUS

— 3JICKTPOJIN3

— paBHOBeECHE

K

S: TIporuecc pa3pyliiieHus: METAIOB UJIH CIUTABOB MO/ ICHCTBUEM OKPYXKAIOIIEH Cpebl — 3TO
— KOppo3us

— METALIOTEPMHUS

— 9JICKTPOJIN3

V6. Hemeraummueckue 371€eMEeHTHI H UX COeTHHEeHHSA

K

S: XapakrepHoii 0cCOOEHHOCTHIO HEMETAIIIOB SIBIISICTCS

— CTpeMJICHHE 00pa30BhIBaTh KOBAICHTHBIE CBSI3U

— cTpeMJIeHHe 00pa30BhIBAaTh MOHHBIC CBS3H

— CTpeMJICHHE 00pa30BbIBAaTh METAJUIMIECKHUE CBSI3U

K

S: XapakrepHoii 0COOEHHOCTHIO HEMETAIIIOB SIBIISICTCS

— BBICOKHE 3HAYCHUS DJICKTPOOTPHIIATEIEHOCTH

— CpemHue 3HAYCHHS AIIEKTPOOTPHUIIATEITBHOCTH

— HU3KHE 3HaYEHUs ANIEKTPOOTPUIIATEIEHOCTH

K

Q: CooTBeTCTBHE HEMETAIOB M UX COCTOSIHHM

L: razoo0pazHoe cocrosiHue

L: »xuoxuii Hemerasnn

L: TBEpapie BemecTBa

R: Bozopoz, azot, ¢rop, xiop

R: 6pom

R: cepa

R: marnuit

K

S: Haitnure HEBEpHOE YTBEPIXKIICHUE

— HEMETAJUTbI XPYIIKUE; OTCYTCTBYET OJIECK; MPOBOIAT MEKTPHUUECKUN TOK H TETLJI0
— HEMETAJUTbI XPYIIKUE; OTCYTCTBYET OJIECK; HE MIPOBOJIAT IEKTPUUECKUIA TOK

— HEMETAJUTbI XPYIIKUE; OTCYTCTBYET OJIECK; HE MTPOBOST TEILIO

K

S: [l HeMeTaIIoB XapaKTepHbI

— 1 BOCCTaHOBUTEIBHBIE, U OKUCIUTEIILHBIE CBOICTBA

— TOJIBKO BOCCTAHOBUTEJIbHBIE CBOMCTBA

— TOJIBKO OKHCIIUTEIbHBIE CBOMCTBA

V2. Paznen 2.

V7. OcHOBHble NOHATHSA OpraHuyveckoii xumuu. Teopusi cTpoeHHS OPraHHYeCKHX
coenunenuit A.M. bBytiepoBa

K

S: YrneBomopo il (coerHEH s yriiepo/ia U BOJOPO/Ia) U UX MPOU3BOIHBIE — 3TO

— OPraHUYECKUE COSTMHEHUS

— KUCIIOTBI

— COJI1
I:
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S: Tlopsiiok coenMHEHHSI AaTOMOB XUMHUUYECKUX 3JIEMEHTOB B MOJIEKYJIE€ COTJIACHO UX BAJIEHTHOCTH

— XMMHUYECKOE CTPOCHUE

— YIJIEPOIHBIN CKEJIET

— MOJISKYJISIpHast opmyia

K

S: TlocnenoBarebHOCTh COEAMHEHUSI aTOMOB YIJIEpoa B MOJIEKYJIE OPraHMYECKOrO COCIMHEHUS
Ha3bIBACTCA.

— YIJIEPOIHBIN CKEJIET

— XMMHYECKOE CTPOCHUE

— MOJICKYJISIpHAst opmyria

K

S: K npupoHbIM OpraHUYeCKUM BEIIECTBAM OTHOCSTCS:

— Oenku

— YITIEBO/IBI

— JIMOAABI

— TJIACTMACCHI

K

S: K curarernueckum OPraHn4CcCKUM COCIUHCHHUAM OTHOCATCA:

— TJTaCTMACCHI

— CUHTETUYECKHE KaydyKU

— Oenku

— YITICBO/IBI

— JTATA BT

K

S: BriGepute BepHOE YTBEpKICHUE:

— ATOMBI B MOJIEKYJIaX BEILECTB COCIUHEHBI B ONPENIETICHHON MOCIEA0BATENbHOCTH COTJIACHO HMX
BaJIEHTHOCTH.

— ATOMBI B MOJIEKYJIaxX BEILECTB COCIUHEHBI B ONPENIEIEHHOM MOCIEA0BaTENbHOCTH COTJIACHO HUX
CTENeHU OKUCIICHHS

V8. Knaccupuxanus opraHudeckux coeJMHEeHHl. Y TJ1eBOI0POIbI

K

S: YrneBoaopoibl, B MOJIEKYJIaX KOTOPBIX aTOMBI CBSI3aHbI OJTMHAPHBIMHU CBSI3SIMU

— aJIKaHBbI

— aJIKEHBI

— JIKUHBI

K

S: YrneBomoponsl, comep:kaiiye B MOJIEKYJIe MOMUMO OJMHAPHBIX CBS3€H OJHY JBOMHYIO CBS3b
MEXy aTOMaMH yTriiepoa

— aJIKaHBbI

— aJIKEeHBI

— aJIKUHBI

K

S: VYrneBomopoapl, B MOJEKYJIE KOTOPBIX COAEPXKUTCS OJHA TPOWHAs CBSI3b MEXAY aTOMaMu
yriepoja.

— aJIKaHBI

— QJIKEHBI

— JKUHBI

K

S: YrneBoaopoabl, B MOJIEKyJIaX KOTOPBIX COAEPKUTCS OJTHO MITH HECKOJBKO OEH30JIbHBIX KOJIeI —
LUMKIMYECKUX CTPYKTYP C ApOMATUYECKOH CBSI3bIO

— aJIKaHBI

— apeHbl
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— QJIKUHBI
K

Q: CooTBeTcTBHE OPraHMUECKUX BEIIECTB

L: ankanbl

L: ankensl

L: ankunbI

R: meran

R: atunen

R: anurenen

R: Genzon

V9. Knaccudukanusi Oprannyeckux coeMHeHuii, cogeprammx GyHKIMOHAIbHbIE IPYIIIbI
K

S: Opranudeckue BeEIIECTBAa, B COCTaB KOTOPHIX BXOJUT OJ[HA WJIM HECKOJIBKO THIAPOKCHIIBHBIX
TPYIII, HETIOCPEICTBEHHO CBSI3aHHBIX C HACKHIIIIEHHBIM aTOMOM YTJIEpOia
— CIIUPTHI

— QJIKEHBI

— QJIKUHBI

K

Q: CooTBETCTBHE OPraHUYECKUX BEIIECTB

L: oqHOaTOMHBIN CIMPT

L: TpexaromMHBIii cipT

R: meranon

R: rimepun

R: 6enzon

K

S: K kapOOKCHIIBHBIM KHCIIOTaM OTHOCSTCS

— MypaBbHHas

— YKCYCHast

— coJIsiHas

K

Q: CooTBercTBHE (GOPMYIT U BEILIECTB

L: yriieBo1opoiHbIi paaukai v KapOOKCUIIbHAS TPYIIa

L: yrieBo1opoiHbIi paaukai U KapOOHUIIbHAS TPYIINa

R: xap6OHOBBIE KHUCIIOTHI

R: anpnerunpl

R: ciuptsl

K

S: Kakoii rpyrmime cOOTBETCTBYET CTPYKTypHas (popmyra

— KapOOKCUITbHOM

— KapOOHWIbHOM

V10. 7Kn3HeHHO Ba:KHbIe OPraHUYeCKHe COeJUHEeHH
K

S: CnoxHble 3pHUpBI TPEXaTOMHOTO CIHUPTA TIIUILIEPUHA U BBICIIUX KAPOOHOBBIX KUCIIOT — 3TO
— KHPBI

— YTJIEBOJIBI

— aMUHOKHUCIIOTHI

K

S: K yrineBojam OTHOCSTCS:

— MOHOCAXapu/Ibl



— IMcaxapupl
— TJIMUEPUH

39

S: Pu6oza C5H1005 u ne3okcupu6oza CSH1004 oTHOCSTCS K

— MOHOCaXapuJiaMm
— caxapuiam

— [oJIucaxapuiaMm
I:

S: benoe KPUCTAJUIMYCCKOC BEIICCTBO CIIAAKOI'O BKYCa, XOpOIIO paCTBOPUMOEC B BOJC - 3TO

— I'JTFOKO3a
— I'NIMIIUH
— MacJj10

I:

S: YrneBoa, KOTOPbIH ABJISIETCS OCHOBHOM YacThIO IPEBECHHBI - 3TO

— LIEJUTIONIO3a
— Kpaxmai
— [III0K03a

2. Kpurepuu oueHku

Kpurepun OneHka bayner 3a 3auer
86% - 100% npaBUIBHBIX OTBETOB COTJIMIHOY 22-25
66% - 85% npaBUIBHBIX OTBETOB «XOPOIO) 17-21
50% - 65% npaBUIBLHBIX OTBETOB «YJOBJIETBOPUTEIHLHO» 11-16
49% m MeHee TpaBUIIbHBIX OTBETOB «HEYIOBJIIETBOPUTEIILHOY 10 u menee

[Ipyn momydeHUM MOJOKUTEIHHOW OLEHKH 3a nuddepeHIrpoBaHHBIA 3a4eT, Oayuibl 3a

OTBET CyMMHUPYIOTCSI ¢ OajilaMH, HaOpaHHBIMH CTYJEHTOM 3a BCE BUIbI pabOT MO TUCIUILIHHE.
B 3aBucuMocTHM OT CyMMbl HaOpaHHBIX PEHUTHHIOBBIX OaJIOB CTYIEHTY BBICTABISETCS B

3a4ETHYIO BEIOMOCTh UTOTOBAsI OIICHKA:
— ot 86 g0 100 0amI0B — OTIIMYHO;

— 0T 67 o 85 6a/mI0B — XOPOIIIO;

— o1 41 1o 66 6a/I0B — yI0OBICTBOPUTEIHHO;
40 Ga/I0B U MEHEe — HEYJOBJICTBOPUTEIIBHO.




