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MecTO0 AMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Hucnunnuna «CoBpeMeHHbIe TpoOsieMbl 00IIel 1 HeOPraHWYECKOM XMMUM BKIIIOUEHA B
9acTh, (popMHpyeMyl0 ydacTHHUKaMU OOpa3oBaTeNbHBIX OTHOIICHHN bioka 1. JIMCHMIUTUHBI
(MomysH) OCHOBHOM mpodeccroHabHON 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO0 00pa3oBaHUs
— IpOrpaMMbl MarucTpoB 10 HarpasiieHnto noaArotoBku 44.04.01 Ilenarornueckoe oOpa3oBaHue,
HaIpaBJIeHHOCTh (MpoduaL) 00pa3oBaTEIbLHON MpOrpaMMbl «XUMHYECKOE OOpa3OBaHHEY,
3a0unoii popmer oOyuenus. (b1.B.01.01 CoBpemennbie mpobiembl o0ImIeld U HEOPraHUYECKOH
XHUMUH)

s ocBOEHHMs Kypca MarucTpbl HCIIOJIB3YIOT 3HAHMS, YMEHHUS U BUIBI JESITEIBHOCTH,
c(hOpMUPOBAHHBIE B MTPOLIECCE U3YUEHUSI YHUBEPCUTETCKOTO Kypca XMMHUYECKHUX AUCLHUIIINH.
PesynbraTtel u3ydeHuss aucHUIiMHbBl «CoBpeMEHHbIE MPOOJIEeMBbl OO M HEOPraHWYEeCKOMH
XUMUW» SIBISIIOTCS TEOPETUYECKOM M METOHOJIOTMYECKOM OCHOBOM IJIsl M3YYEHMS CIIEIYIOLIUX
TUCIUIUTMH ydeOHoro miaHa: CoBpeMeHHBIE MpoOJieMbl XUMHYecKOW Hayku, CoBpeMeHHbIE
npo0sieMbl 001Iel 1 HeopraHndeckoi XxuMuu, CoBpeMeHHbIe MPOOIEeMbl OPTaHUYECKOM XUMHUH,
NHHOBalIMOHHBIE TIPOLIECCHI B XUMHYECKOM oOpa3zoBaHuu, [IpoGiieMbl  COBpEeMEHHO
XUMUYECKOM TPOMBIIIIEHHOCTH, [IpakTUKyM pelleHHs XUMUYECKHUX 3a/ad I1OBBILIEHHOTO
YpOBHS, XUMHUYECKass MOTU(MUKANNS TTOJTMMEPOB, XHUMHSI KOMIUICKCHBIX COCIMHEHUH, XUMHUS
TBEpAoro tena, CoBpeMeHHbIe 00pa3oBaTelbHbIe TEXHOJIOTUH, VIcTOpUS U METOAOJIOTHS XUMUH,
Hayuno-nenarornueckas mnpaktuka, COBpEMEHHbIE XHMHUYECKHE METOAbl HCCIEI0BaHUS,
Mertoabl ncciaeaoBaHusl B TOKCUKOJIOTMYECKON XUMKUM, BHEypoUuHas JesATeIbHOCTh yYaluXcs Mo
XUMUH.

1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsl MO0 JUCHUILIMHe (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYEeMBbIMH Ppe3yJbTaTaMH OCBOEHHS 00pa3oBaTe/IbHOM
NMPOrpamMMbl

[lenbto ocBoeHus: AUCHUILUIMHBI «COBpeMEeHHbIE MpOoOJieMbl OOIIed M HEOpraHM4eCKOU
XUMHN» SBISETCA COJICHCTBHE CTaHOBJIEHUIO NMPO(ECCHOHANBHOM KOMIETEHTHOCTH OYIyIIero
neaarora yepe3 (GopMUPOBaHUE IEIOCTHOTO MPEACTABIECHUS O POJIM XUMHUYECKUX JHUCLUUIUIMH B
COBPEMEHHOM 00pa30BaTeNIbHON cpee.

W3ydyeHne  XMMHUYECKHMX  JWCHMIUIMH  Ha  OMOJOro-XMMHYECKHX OTJEJECHUSX
NEAArorn4ecKuX YHUBEPCUTETOB HAUMHAETCA M 3aKaHYMBAECTCSI HeOpraHudeckon xumuen. Kypce
HEOpPraHMYEeCKON XUMHHM JOJDKEH CIOCOOCTBOBAaTh PAa3BUTHUIO TBOPYECKOTO MBIIIICHMUS,
(GOpPMHPOBAHUIO MaTEPUATMCTUYECKOTO MHUPOBO33PEHUsI CTYIEHTOB. B JeKknMoHHOM Kypce
HEO0OXOJUMO TOKa3blBaTh TEHAECHIIMHM PA3BUTHUS HEOPraHMYECKOW XUMHH, €€ pOjb B KU3HU
COBPEMEHHOTI'0 OOIIECTBA, BOOPYKATh OYAYIIEro YYUTENs KOMILJIEKCOM 3HaHUH, MPaKTHYECKUX
YMEHHI ¥ HaBBIKOB JIJI aKTUBHOW ME€IarOruyecKou 1esITEIbHOCTH.

O0veM u conepkaHMe Kypca HEOpraHMYeCKOW XHUMHUM JOJDKHBI CIY)KUTh OCHOBOM st
JAIbHENUIIET0 U3yUeHUs CTYJCHTAMU IPYTHX XUMHUECKUX JUCLUUIUIMH, YETKO KOPPEIUPOBAThH CO
CMEXHBIMU JTUCHMILIMHAMU (OMOJOTHel, SKOJOTHEH) MyTeM YCTAHOBIIEHUS MEXIPEIMETHBIX
cBszeil. CriocoOCTBOBAaTh YCBOEHHUIO U TIIyOOKOMY MOHUMAaHHIO (PU3NKO-XUMUYECKOH CYITHOCTU
Oouonornyeckux Hayk. IIpu 3TomM ocoOoe BHMMaHME OOpallaeTcsi Ha pa3BUTHE XHUMHYECKOM
HAyKH U IPOMBIIIJIEHHOCTH.

Jis ycuieHus me1arornyeckoro akleHTa B mporpaMmme 0co0oe MecTo 3aHMMat0T BOPOCHI,
CBSI3aHHBIE CO IIKOJBHBIM KYypCOM XHUMHUHU. B TO e Bpems B mporpamme JOCTaTOYHO IOJHO
OTpaXKEHbl COBPEMEHHOE COCTOSHME W IYTH PAa3BUTUS HEOPraHWYECKOW XMMHHU. DTO MO3BOJIUT
YUHTENI0 B TEOPETHYECKOM IUIaHe ObITh Oojee MOOMJIBHBIM M OT3bIBUMBBIM Ha TpeOOBaHUSA
BpPEMEHH.

B pesynbrare ocBoeHHs mpOrpaMMbl OOYYaIOUIUICS JOJKEH OBIAJETh CIIETYIOIIUMU
pesyabTatamMu  oOyueHuss 1o jauciuiuiiHe «CoBpeMeHHble Ipobiembl  oOmie |
HEOPraHUYeCKOW XUMHUW» (B TaOJMWIlE TPEACTABICHO COOTHECEHHE O00pa30BaTEIbHBIX
pe3yabTaToOB 00YUEHUS MO TUCHUILIMHE C UHIUKATOPaMH TOCTHUKECHUSI KOMITETCHIINN )



O6pa3oBarenbHble pe3yIbTaThl AUCHUTIIMHBI
Kommnerenmus u (aTamnsl popMHUpOBaHUS AUCHUTIIHHDI)
WHUKATOPBI e
JIOCTH>KEHUS B 3HaACT ymeer BJIaCCT
JTUCITUTLINHE
IIK 2. CnnocobHOCTh
MIPOEKTUPOBATDH U
pealln30BhIBATh
yueOHbIE TPOrPaMMBI
TUCTIATLTAH
(Momymeit)
MpeAMETHOM 00acTu
TUTSI
00pa3oBaTeIbHBIX
OpraHM3aIfil pa3HbIX
YPOBHEM
oOpazoBaHHs
UIIK 2.1.3naer:
cojiepkaHue
OCHOBHBIX OP-1
HOPMAaTUBHBIX ggzggizl:;z
JIOKYMEHTOB,
pEeTIaMEHTHPYFOIIIHX XHMITHECKHX
X HMIEECKOE JUCITUTLIINH,COIEPIK
oGpazoBanye Ha aHue OCHOBHBIX
PAIHEIX YDOBEAX: HOPMAaTUBHBIX
CTPYKTYPY YUEOHBIX JIOKYMCHTOB,
1 pabouux MporpaMmm PETIAMCHTHPYIOIHH
1 TpeOOBaHUS K UX x 6 XAMITHCCKOC
MPOEKTUPOBAHUIO U 0OpasoBarHe Ha_l
e pa3HBIX  YPOBHSX;
yueGHO- CTPYKTYpY
METOIMYECKOTO YHEOHEIX 1
06CCTICUCHIS pabounx mporpamm
COBPEMEHHOTO 1 TpeOOBaHUS K UX
A, S— MIPOEKTUPOBAHHIO
XUMHH

2. O0beM MUCHUILIMHBI (MOAYJsI) B 3a4YeTHBIX €IMHHMIAX C YKa3aHHEM KOJIHYecTBa
aKaJleMH4YeCKMX YacOB, BbIJIeJEeHHbIX Ha KOHTAKTHYI0 paldory oOy4yawmuxecss ¢
npenogasarejieM (Mo BHUAAM Y4YeOHbIX 3aHATHHA) M Ha CaMOCTOAITEJIbHYI0 PpadoTy
00y4YarO MU XCS.




VueOHble 3aHATHS
Bcero dopma
Howmep Jla6oparto | Ipaktuuec | Camocrost | 1TOTOBOM
T aTTECTALUU
cemectpa | Ipynoemkocts | Jlekuuu, pHBIE Kue enbHas ’
yac 3aHATHA, 3aHATHA, pabora, (xom-BO
3au. yac yac yac gac 4acoB)
ell.
1 6 216 6 18 ; 183 Dk3amen
(9)
Hroro: 6 216 6 18 - 183 Dk3amen (9)

3.Conepxxanue THCHMIUIMHBI (MOYJs), CTPYKTYPHPOBaHHOEe MO TeMaM (pa3jejam) c
yKa3aHHeM OTBEJAEHHOr0 Ha HHUX KOJHMYeCTBA aKaJeMH4YeCKMX 4YacOB U BH/OB
Y4eOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedennozo Ha HUX Koauvecmea aKkademMuyecKux 4acoe u
610086 yueOHbIX 3aHaAmuil, 0HOPMIICHHBIX B BUJIC TAOIUIIBI

Ne HaumenoBanue paszena u Tem KonuuaecTBo yacoB 1mo hopmam opraHu3aruu
n/m o0yueHus
Jlexuuu Jlabop. [Ipaktuu. | Camocr.
paboThI 3aHATUSA | paborta
1. |Ilpeamer n 3amaun xumuu. OCHOBHBIC 2 4 36
MOHSATHS XUMHH.
2. | Xumnueckas cBsi3b. CTpoeHHe U 2 5 36
CBOMCTBA BELIECTBA.
3. | Peakunu OKHCIEHHS-BOCCTAHOBJICHUSI. 2 5 39
4. | Bomga. OcHOBHBIE TIPOOIEMBI 3arpsI3HEHUS 2 36
BoJIbI. PacTBOpEI. CBOICTBA pacTBOPOB.
PacTBOpUMOCTB BemecTB.
5. | Atmocdepa. 3arpsi3sHEHHS aTMOC(EPHI. 2 36
O30HOBBIE JIBIPHI.
UTOI'O 6 18 183

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCyUniuHl

Paszgea 1. Ilpeamer u 3apaun xuMu. OCHOBHbIC MOHATHS XUMHH. XUMUSA B CUCTEME
ecTecTBeHHbIX HayK. OCHOBHbBIE 3akOoHBl xuMmuu. HomeHknatypa. Kimaccel HeopraHudeckux
coequHennil. CTpoeHre aToMa U nepuonydeckas cucrema snementoB .M. Menaeneesa

Oduminocopckoe W XMMHUYECKOE TOHSTHS BEIIECTBA. YPOBHH OpraHU3allMU BEIIECTBA,
M3yJaeMble XUMHUEH: aTOMBI, MOJICKYJIbI, KOHJCHCHPOBAHHBIC CUCTEMBI. DTaIlbl Pa3BUTHS XUMHUHU.
CBs3bp XuMUM ¢ OHoJOrHel, PU3UKON U APYrMMU HayKaMu O Tmpupoje. Porb XumMum B oxpaHe
OKPYKAaIOIIEeH Cpebl.

Metoasl XuMHuH. XUMHUS - DKCIEpUMEHTaNbHas Hayka. HaOmromeHus, >KCIEpUMEHT.
®dopMBI 3aMHCH Pe3yJbTATOB JKCIICPUMEHTA: KAYeCTBCHHAs W KonmuecTBeHHas. [ludposas
(Tabnuunas), rpaduueckas v aHanuTUYECKask (POPMBI 3aITUCH pe3ynbTaToB. Hakomnenue ¢pakTos,
00paboTKa pe3yIbTaTOB M3MEPEHUH, 00IIee MOHATHE O TIOTPEIIHOCTH U3MEPEHUN U 0 criocobax
€€ YMEHBIIICHHSI.




OtkpeiTie  mepuoguyeckoro 3akoHa J[.M.MengeneeBa. IlpuHuun mocTpoeHus
€CTECTBEHHOU CHCTEMBI 211eMeHTOB. Mcnonbs3oBanue J[.M1.MeHaeneeBbIM METOAa MHTEPIOJSALUN
JUISL UCIIPaBJIEHUS aTOMHBIX MacC M IPEICKa3aHMsl CBOMCTB €€ HE OTKPBITBIX 3JIEMEHTOB.
OKcrnepuMEHTaJIbHOE MOATBEPAKACHNUE TeOpeTUUECKUX npeackazanuil J[.M1.Menneneesa.

Bompocsl, nmocTtaBieHHblE NEPUOAUYECKUM 3aKOHOM M MNEPUOJUYECKON CHUCTEMOM, HX
paspelieHne ¢ TMO3MLMH TMpencTaBIeHU 0 cTpoeHuu atomoB. CoBpeMeHHas (OpMyIHpOBKa
MEPUOIUYECKOT0 3aKOHA.

Ileproanueckasi cucTeMa Kak €CTECTBEHHAas CHUCTEMa 3JEMEHTOB. [[IMHHAsg M KOpOTKas
dbopmbl nepuonnyeckux tabnuu. [lepuossl, rpymnmnsl, noarpymnmsl. CBsA3b NOJT0XKEHHUS dJIEMEHTa B
MEePUOIUYECKON CHUCTEME C DJIEKTPOHHBIM CTpoeHueM ero aroma. OCOOEHHOCTH 3JIEKTPOHHBIX
KOH(UTypaluii aTOMOB 3JIEMEHTOB TJIABHBIX M MOOOYHBIX MOATPYII. DJIEMEHTHI s-,p-,d- u f-
ceMelcTB. CBsI3b CBOMCTB 3JIEMEHTOB C UX MOJIOKEHUEM B IEPUOIUUYECKON CUCTEME.

OO6mume crocoObl MOTYyYEeHUsS U CBOWCTB KHCJIOT, OCHOBaHUWH, mienodeid. [ eHeTnyeckas
CBS3b MEXK/Y KJlacCaMHU HEOPraHUYECKUX CBA3EH.

HNurtepakTtuBHas ¢opma: [pynmoBoe oOCyKIeHHE O  paznuyHbIX  dopMmax
NEPUOANYECKON TaOIHIIBI.

Paznen 2. Xumuueckasi cBsi3b. CTpoeHNe U CBOICTBA BellleCTBA. DBOJIOLNS B3TJISI0B
Ha CYIIHOCTh XMMHUYECKON CBsI3M. OCHOBHbBIE XapaKTEPUCTHUKUW XUMHYECKON CBS3M: JJIMHA,
SHEPTHUs, HAIIPABIEHHOCTh. BaneHTHBIN yroia. OCHOBHBIE TUITHI XMMHUYECKOM CBSI3H.

KoBanentnast cBsizb. J[Ba MexaHu3ma oOpa3oBaHMsI KOBAJIEHTHOH CBs3H: 0000IeHHE
HECIIaPEHHBIX 3JIEKTPOHOB Pa3HBIX aTOMOB M JOHOPHO-aKIENTOPHBIH MexaHusM. [lonspHOCTH
cBs3u. CBOMCTBA KOBAJIEHTHOW CBSI3U: HACBIIIAEMOCTb, HAIIPABJIECHHOCTb, MOJISIPU3YEMOCTb.

WNonnas cBs3p. KaTnoHbl 1 aHMOHBI B MOJICKYJIaX U TBEpJbIX Teyax. CBoCTBAa MOHHOU
cBs3u. O6acTh IPUMEHUMOCTH HOHHOW MOJIETIH.

Merammueckasi CBsi3b. MEXMOJIEKYIIIpHAs U BHYTPUMOJICKYJISIpHAs BOJOPOIHBIC CBS3H.
BrnusiHue BogopoiHOI CBsI3U HA CBOICTBa BellecTB. Poib BOJOPOIHOM CBA3M B OMOIOTHYECKHIX
Mpoueccax.

BaneHnTHOCTH, CTE€NIEHHU OKUCIEHHUSI W KOOPJAWHALMOHHBIE YHCIIA ATOMOB B COETMHEHUSIX
C Pa3JIMYHBIM THUIIOM CBSI3H.

XHMHYecKHe CBOMCTBA HEMETAJJIOB M UX COeAMHEHU

Bomopon. Ctpoenue aroma. M3otomnsl Bogopoaa. CoenMHEHHUST BOJIOPOA ¢ METAIUIAMU U
HEMeETaJUIaMH, XapaKTEPUCTHKA UX CBOMCTB. Boaa: crpoeHune Monekynsl U cBoicTBa. [lepokcuy
Boziopoja. [lonyyenue Bogopoaa B 1a0OpaTOPUH U MPOMBIIIIICHHOCTH.

lanmorensr. OOMmIas XapaKTePUCTHKA TaTOT€HOB — XHMHUYECKHUX DJIEMEHTOB, MPOCTBIX
BEIIECTB M WX COCIMHEHHH. XWMHUYECKHE CBOWCTBA M CHOCOOBI TOJYYCHHS TaJIOTCHOB.
I"anorenoBogoponsl. ["anorennasl, Kucnopoaconepxaiine coequHEHUs Xja0pa.

Obmas xapakrepuctuka siemMeHTOoB VIA rpynmel: cTpoeHue aroma, (U3NYecKue H
XMMUYECKHE CBOWCTBA, MOJy4YeHUE M mnpuMeHeHue. O30H: CTPOEHUE MOJIEKYJIbl, CBOWCTBA,
npumeHnenne. Okcuabpl W Tepokcuapl. Cepa: CTpoeHHWE aToma, aJTIOTPOIHBIE MOIU(UKAIINH,
coiictBa. CepoBogopon. Cynbhuasl. Oxcuasl cepbl. CepHHUCTas U cepHast KUCIOTHI U UX COJIH.
Nx ocHOBHBIE CBOICTBA M 00JIACTH TPUMEHEHUSI.

OO0mast XxapakTepUCTUKA AIEMEHTOB VA-rpynmbl. A30T: CTPOEHUE MOJIEKYIIbI, CBOMCTBA.
Hutpuael. AMMHaK: CTPOCHHE MOJEKYNbl, (U3UYECKHEe W XUMHUYECKHE CBOWCTBa, 00JIaCTH
npuMeHeHus U nojydenue. Conu ammonus. KauecTBeHHast peakiys Ha MOH aMMOHUS. OKCUIbI
azoTa. A30THCTas U a30THASI KUCJIOTA U UX COJIU: (PU3NYECKHE U XUMUYECKHE CBOMCTBA, CTIOCOOBI
nonyueHus: U npumeHenune. @ochop: ammorponus. BakHele BoAOPOIHBIE U KUCIOPOIHBIE
coemuaeHust ¢ocdopa: dochun, oxcumel Qocdopa, ¢ochopHbie KUCTOTH, OpTOPOChaThI:
CBOICTBa, CITIOCOOBI OMyUEHUSI U 00JIaCTH IPUMEHEHUSI.

O6mas xapakTepucTuka 37eMeHTOB [VA-rpynmnel. CpaBHHUTENbHAs XapaKTepuCcTHKa f-
anemeHToB IVA-Tpynmel u GopM ux coequHEHHH. YTIEpOA: aJUIOTPOIHBIE BUIOM3MEHECHHS:
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rpaduT, anma3s, NOJIMKYMYJUleH, ¢yiuiepeH. duszndyeckue U XUMHUECKHE CBOMCTBa yriepona.
Oxcupapl yriepona: CTpPOEHHE MOJIEKYJ UM CBOWMCTBA. YTOJbHas KUCJIOTa U ee coiu. KpeMHuii:
QIOTPONHbIE MOAU(UKALMY, (PU3NYECKHEe U XMMHUYecKHe cBoiicTBa. CuiaH, OKCHJ KpEeMHHMs
(IV), kpeMHUEBBIE KHCIIOTHI, CHIIMKATHL. [[pOM3BOJICTBO CTEKIIA.

XumMu4eckHe cBOCTBAa METAJVIOB U HX COCANHEHUS

3aBUCUMOCTb CBOMCTB METAJUIOB OT UX ITOJIOKECHUS B Iiepuoaudeckon cucreme [1.1.
MenpeneeBa. OCHOBHBIE METO/IbI TIOJYYEHHS] METAJLIOB.

OOmas xapakrepuctuka MeTauioB [A-rpynmnsl. Illenounble MeTauIbl U UX COEIUHEHUS
(mepokcuabl, HAANEPOKCHIIBI): CTPOCHHE, OCHOBHBIE CBOMCTBa, 00JacTH MPUMEHEHHS H
HOJIy4YEHHE.

OOmas xapakrepuctuka metaiioB |IA-rpynmer. [enodno3emMenbHble METaIbl U HX
Ba)kHelMe coeinHeHus. JKecTKoCTh BObI U CLIOCOOBI €€ YCTpaHEHHUS.

Kpatkas xapakrepuctuka snemeHToB IIIA-rpynnel. ANOMUHUIL M €ro COEIMHEHUS.
AMOOTEepHOCTh OKCHIAa W TUAPOKCHIA amtoMuHMs. AusoMmuHorepmus. Ilomyuenue wu
IPUMEHEHUE AITFOMUHMUSL.

XKeneso kak npencraButenb d-3eMeHTOB. AjutoTponust xesne3a. OCHOBHbIE COETUHEHUS
xenesa [l u lll. KauecTBeHHbIE peakiiny Ha KATHOHBI JKeJe3a.

Kparkas xapakTepucTika OTAeNbHBIX d-3J1eMEeHTOB (Mellb, cepedpo, UHK, PTYTh, XPOM,
Maprasel], »*ejie30) U ux coeAuHeHui. OCOOEHHOCTH CTPOEHHS aTOMOB M CBOMCTB METAJUIOB.
KommiekcHble coearHEHUs] MepexoaHblXx MeTamioB. CIiaBbl METAUIOB M HMX HPAKTUYECKOE
3HauEHUE.

HNuTepakTuBHas popma: ['pynnoBoe o0CykaeHUE CBOICTB HEOPraHMUECKUX BEIIECTB.

Pa3zgen 3. Peaknum OKHMCJICHHA-BOCCTAHOBJICHUS.

Knaccugukanusi OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUA. DIEKTPOHHAS TEOPHS
okucnenud. IlpaBuna cocraBnenns ypaBHeHuit OBP. Ponb cpenst B mporexkanun OBP.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIMH B OKPY>KAOIIEH cpeie.

Peakiun, waymmume ¢ u3MeHEHHEM U 0e€3 HM3MEHEHUs CTENEeHHM OKMCJIEHHS aTOMOB
aneMeHToB. Knaccudukanust OKHCIUTENIBHO — BOCCTAHOBMTEIBHBIX pPEAKIMM. DJIEKTPOHHAs
TEOpUsl OKUCIICHUS.

Oxucnutenu U BoccTaHoBuTeNd. I[lpaBmiia cocraBiieHUst ypaBHEHUN OKHCIMTEIBHO —
BOCCTAHOBUTEJIBHBIX peakuuil. MeTosbl 3JeKTPOHHOTO OajlaHca U 3JeKTPOHHO- MOHHBIN. Poib
Cpenbl B IPOTEKAaHUU OKUCIUTEIBHO — BOCCTAHOBUTENBHBIX PEAKIIAMN.

B3aumopneicTBue MeETauUIOB € KHUCIOTaMH W COJMSIMH B BOAHBIX pacTBOpax Kak
OKHCIIUTEIBHO - BOCCTAHOBUTEIBHBIN MPOIIECC.

ONEKTPOXUMHUYECKUA D  HanpshkeHU MeTaioB. (CTaHIapTHBIE OKHCIIHUTEIBHO-
BOCCTAHOBUTEJbHBIE IOTEHUMANBL. HampaBlIeHHOCTh OKHUCIUTEIBHO — BOCCTAHOBHUTENIBHBIX
peaxkiuii B pacTBOpax.

3Ha4YeHNE pPeaKkUUi OKHUCICHHS — BOCCTAHOBIICHHMS B JKMBOM W HEKUBOW IPUPOJIE.
OKHCIUTENBHO - BOCCTAHOBUTENIBHBIE TPOLIECCH] B IIPOM3BOCTBE.

DIEKTPOIN3 KaK OKHUCIUTENBHO - BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOJIN3 PACIIIABOB.
DNEKTPOJIN3 BOJHBIX PACTBOPOB KUCIOT, IIEN0YEH, COJIEN U €ro MPaKTUYECKOE 3HAUEHUE.
NurepaktuBHass  ¢opma:  ['pynnoBele  TBOpPYECKHME  3aJaHMS 10  COCTaBJICHUIO
JKCIIEPUMEHTAIIbHBIX 3a/1a4.

Pasnen 4. Boga. OcHoBHBbIe mpo0ieMbl 3arpsi3HeHusi BoAbl. PacTtBopsl. CBolicTBa
pacTBopoB. PacTBOpHMOCTE BellecTB.

Bona kak yHuBepcaibHbI pacTBOpUTenb. OCOOEHHOCTH CTPOEHUS MOJIEKYJbl BOJIBI.
AHOMaJIbHBIE CBOMCTBA BOJBI. ArperaTHbele COCTOSIHUS BOJbl. Bosia B nmpupoje. DKkoaornyeckoe
coctosgHue ruzapocdepsl. [Iponece pacTBopeHus, TUIIBI PacTBOPOB, (PAKTOPHI, BIMAIOLINE Ha



pPacTBOPUMOCTH BEILIECTB B BOZle. BhIpakeHHe KOIMUECTBEHHOTO COCTaBa pacTBOpoB. MaccoBast
J10J1s1 PACTBOPEHHOTO BellecTBa. MoJsipHas, HopMalbHasi KOHLIEHTPALIMSL.
HNuTepakTuBHas ¢opma: Pabora B MUKPOTpyIIax Mo IPOBEACHUIO XUMUYECKUX OMBITOB

Pa3nes 5. Armocdepa. 3arpsisnennst atmocepsnl. O30HOBbIE AbIPHI.

Xumudeckuii coctaB Bosayxa. AtMmochepa u kiaumar. CocraB armochepbl. dusuko-
XUMHUYECKHE MPOLECcCH B aTMocdepe. 3arpsi3sHeHus aTMoc(epsl U ero HCTOYHUKH. [1apHUKOBBII
s dexT — npuunHbl U nocneAcTBus. [IpUunHbI U BpelHOE BIUSHUE KUCIOTHBIX NOXeh. CMmor.
Bnusiaue cmora Ha npupoty U yenoBeka. Paspymienne 030H0BOro cios. [IpudanHbl U mpoOIeMsl.

HNurepaktuBHass ¢opma: ['pynmoBele TBOpueckue 3amaHus. Pabora ¢ VHTepHer-
MCTOYHUKAMHU.

4. Ilepeyenb y4eOHO-MeTOAMYECKOT0 ODecrieYeHHsl AJIs1 CAMOCTOSITEILHOH PadoThI
o0yuarommxcsi Mo JMCHUIINHE

OO0t 06beM caMOCTOSTENBHON PabOTHI CTYJEHTOB MO TUCIUILIMHE BKIIIOYAET
AyIUTOPHYIO ¥ BHEAYIUTOPHYIO CAMOCTOATENbHYIO padOTy CTYJIEHTOB B TEYEHHE CEMECTPA.
AynuTopHas caMOCTOSTeNnbHash padoTa OCYIIECTBISETCS B (QOpME BBITOIHEHUS
MIPOBEPOYHBIX PabOT MO JTUCHIUILIIHUHE.
Bueayautopnas camoctosiTenbHas paboTa ocyliecTBiseTcs B popMax:
- IOJTOTOBKH K YCTHBIM JIOKJIa[iaM (MUHU-BBICTYIIJICHUSIM);
- IOATOTOBKA K 3amuTe pedepara;
- MOJTOTOBKH K 3alUTE MHIUBUAYAIbHBIX TAOOPATOPHBIX padoT.

Mamepuanwl, ucnons3yemole 011 MEKyuLe20 KOHMPOJis yCHeeAEeMOCHU
odyuarowuxca no oucyuniune

Ilpumep eapuanma KOHmMpPONLHOU padomul
1. PactBopumocts comu npu 90°C pasra 204,9 1/100 r H20, a nmpu 10°C — 21,2 /100 r H2O.
TIpy OXJIa’K/IeHUN HACBIIIEHHOT0 pacTBopa 3Toit comu o1 90°C 1o 10°C Brmano B ocagok 367,4 1
comu. Kakas macca comum u BoAbl ObUIa MCIONIB30BaHA JUIsl MPUTOTOBJIECHUS HACBIIIEHHOTO
pacTsopa rpu 90°C?
2. 10r KNO3z pactBopeno B 80 r Boabl. Onpenenuts o (%) moiayueHHoro pactsopa?
3. Ckonpko rpammoB THocyb(haTa HaTtpust NaxS203-5 H20 wyxHO st npurotosnerust 250 mit.
0,1 M pactBopa?
4. Crompko rpammoB HNO3 conepxutcst B 211 e€ 0,1H. pacTBopa?
5. Kakoii 06vem 1M pactBopa NaOH nano 3atpatuts ans Helrpanuzanuu 200r. 3%-Horo
pacTBopa OOPHOM KUCIIOTHI, €CITH IPOAYKTOM peakiuu sBiisercss Na;B4O7?
6. Beraucnuts, kakoit 00beM 2H. pactBopa HNO3z motpedyercst anst pacrBoperus 20r. Cu(OH)2 ?
7. Kakoit 06bem 2H. pactBopa NaOH Tpedyercs nmpudaButh k 200 r. 5%-HOro pactBopa SnCly,
4TOOBI MEPEBECTH €TI0 MOJTHOCTHIO B TETPATUAPOKCOKOMILIIEKC?
8. Kakoii 00bemM 1M pacTBOpa THAPOKCHIA HATPHSI TOTPEOYETCS JIIs TIepeBoia B
tetparugpokcodepuinat (II) natpus xmopuna 6epusuius, coaepsxarerocs B 600 r 6%-Horo
pactBopa?

IIpuMepHBIE BOOPOCH K CEMUHAPCKUM 3aHATUIM

Cemunap no teme: ’Ctpoenue aroma”
1. Kakue Mozenu cTpoeHHs aToMa Mpesiaraiich, KTO UX aBTOPbI, Ha KaKUX
JKCIEPUMEHTAIBHBIX JAHHBIX OHU OCHOBBIBAJIUCH?



2. YTo Takoe aTOMHbIE CIIEKTPhI U KaK OHM 1oJTydaroTcsi? YeMy COOTBETCTBYET Kax1as JIMHUS
aTOMHOTO crieKTpa?

3. 3anumuTe MaTeMaTH4YecKue nmpeodpazoBanus, npozaenannbie Jlyn ne bpoitnem. Kaknvu
OCHOBOITOJIATAIOIIMMHU YPaBHEHUSIMHU OH Bocnojib3oBaiicsi? ChopMynupyiiTe runoTesy jae
Bpoiins.

4. B yem cocTouT npuHUMI HeonpeaeneHHocTH ['eisendepra? Kakue 1Ba BaXKHBIX CIEACTBUS U3
HErO BBITEKAOT?

5. UTo Takoe 1MaMarHUTHbIE U TapaMarHUTHBIE ATOMBI?

6. Kak BbI HOHMMaeTe, YTO TAKOE OCHOBHOE U BO30YKAEHHOE COCTOsSIHUE aToMa?

7. YTo xapakTepu3yeT INIaBHOE KBAaHTOBOE YHUCIIO?

8. Kakue 3HaueHMs IpUHUMAET IJ1aBHOE KBAaHTOBOE YUCIIO?

9. Uto Takoe SHEPreTUYecKuil ypoBEeHb?

10. YTo Takoe 31MeKTPOHHBIN CIION?

11. Yro xapakTepusyeT 10O0YHOE KBAHTOBOE YUCIIO?

12. Kakue 3HaueHus IpUHUMAET NOOOYHOE KBAHTOBOE YHCIIO?

13. Kak Ha3bIBaOTCs U Kakyto Gpopmy umeroT opouranu ¢ 1=0?

14. Kak Ha3bpIBatoOTCs U KaKyro GopmMy UMEIOT opourtanu ¢ [=1?

15. Yro Takoe 3HepreTnyecKkuii Mo ypoBeHb?

16. Yemy paBHO 4KCIIO MOAYPOBHEH HA SHEPreTUYECKOM YpOBHE?

17. Yro xapakTepu3yeT MarHUTHOE KBAaHTOBOE YK CIIO?

18. Kakue 3HaueHust IpUHUMAET MarHUTHOE KBAaHTOBOE YUCIIO?

19. Yro xapakTepu3yeT CIIMHOBOE KBAHTOBOE YHCIIO?

20. OcHOBHbIE IPUHIUIIBI 3ATIOJHEHUS SHEPTETUYECKUX YPOBHEH, 10 lypOoBHEH, opOuTanei
AIIEKTPOHAMH.

21. Yro Takoe nepuoj? Uto Takoe rpymnmna nepuoandeckoi CUCTEMbl XUMHUECKUX JIEMEHTOB?
22. DNEKTPOHHBIE CTPYKTYPHI aTOMOB DJIEMEHTOB TI0 TIOPSIIKOBOMY HOMEPY U YCTAaHOBJICHUE
MECTOHAXOXKICHMS B IEPUOJUYECKON CUCTEME.

23. Kak U3MEeHSI0TCS paJilyC aTOMOB, SHEPTHsl HOHU3AILIUH, CPOACTBO K JICKTPOHY,
OTHOCHUTEJIbHAS IEKTPOOTPHULIATEIBHOCTD, METAIUIMYHOCTD U HEMETAJUIMYHOCTD JJIEMEHTOB B
Mepuoiax v MoArpymnmax?

24. Yro Takoe nMepBUYHAS U BTOPUYHAS EPHUOAUYHOCTH?

25. Ctpoenue aToMHoro siipa. CoctaB, CTpyKTypa U yCTOWYMBOCTB s/ipa. EcTecTBeHHas u
HCKYCCTBEHHAsl paJiMOaKTUBHOCTb.

26. V30TONBL,M300apbI,M30TOHBL. 3aKOHOMEPHOCTh B PACIIPOCTPAHEHUH XUMUYECKUX JIEMEHTOB.
27. Kakoe 3HaueHHE UMEIOT ePUOIUUECKUI 3aKOH M EPUOINYECcKas CcTeMa XUMHYECKUX
anemenToB J.W. MenneneeBa? [IpoGiema cuHTE3a HOBBIX U CBEPXHOBBIX XUMUUYECKUX
AJIEMEHTOB.

IIpumepHBbIii NepeYeHb HHANBHAYAJIBHBIX 3a1aHHUI

Oprann3anus caMoCTOSTeIbHON PadoThI
CamocrosTenbHas padora 0akanaBpa — 3TO OAMH U3 OCHOBHBIX BUJOB €r0 JESITEIbHOCTH Haps Ly
C JIEKIUSMH, JTa0OPATOPHBIMU M IPYTUMU BHJIAMH YUE€OHBIX 3aHATUH U NPEAIoaraer:

- U3y4YE€HHE MaTEepPUaJIOB JIEKIIHUI;

- MOJITOTOBKY K JICKIUH, JJAOOPATOPHBIM 3aHATHUSIM;

- IOJrOTOBKY K TEKYLIEMY WJIH IPOMEKYTOUHOMY KOHTPOJIIO;

- paboTy ¢ TpaIUIIMOHHBIMU UCTOYHUKAMH HHPOPMALIMU: KHUTaMH, y4eOHUKaMH,
yu4eOHO-METOINYECKUMU TTOCOOUSIMH;

- paboty ¢ IHTepHeT-UCTOYHUKAMH, JIEKTPOHHBIMA KHUTAMHU.

B kypcax nexmuii u 1abopaTOpHBIX 3aHATUN MPEAYCMOTPEHBI CIEIYIONINE TeMbl Ha
CaMOCTOATEJbHOE H3y4YeHHUe:



1. Azotnble ynoopenus. Hutpuasl, a3uapl. A30THCTOBOIOPOAHAS KUCIOTA U €€ COJIH.

2. ®ochopusie ynodbpenus. Cynepdocdar, nBoitHoii cynepdocdar, aHurpodocka, aMMmodoc,
COJIM AMMOHHUSL.

3. JKectkocTh Boapl (kapOoHaTHas, BpeMEHHasi, HeKapOOHATHAs, TIOCTOSHHAsI, 00Ias) u
CHocoObl €€ yCTpaHEHUsI.

4. ®u3noNornYecKas pojib HOHOB KAIbITHUS.

5. XuMus KpUNnToHa U KCEHOHA.

6. Anomanuu Bozbl. Tspkenas Bona. Boga B mpupoae. [IpoGieMsl 4ncToii BoIbl. DKOJIOTHSI.
7. KBapu. Crekio, dapdop, 6eTon, iement. Cunukarsl B pupoe. XXKuakoe cTekiio, Kieh u T.1I.
8. 3nauenue yriaepoja B )KHBOU M HEXKUBOH MPUPO/IE.

9. ®ocdop u ero coeTMHEHUS.

10. Yrnepona u ero coeTuHEHUS

11. Yraepon u ero coequHeHus

12. KpeMHui#i 1 €ro coeTMHEHUS

13. OnoBo, CBHHEI U HX COSAUHEHUS

14. [llenoyHbIe METAUTBI U UX COSTUHCHUS

15. [IlenoyHO3€eMENbHBIE METAJIIBI U UX COCTUHEHUS

16. Bop, anroMuHUI 1 X COSTUHCHUS

17. Menp, cepedpo 1 UX COCTUHCHHS

18. Ilyunk, KaaMHUIi U UX COCTUHCHUS

Ilepeuens yueono-memoouueckux uz0anuil Kagheopovt no 6ONPoOcam Op2anu3ayuu
camocmoamenvHoil padomaul 00yUaOUUXCA

1. TecrtoBble 3a1aHMsI IO HEOPTAHUUECKOW XUMHUU: XUMHUS HEMETAIIJIOB. — Y IbSIHOBCK:
Val'lly, 2007. — 12 c.

2. TecToBble 3a/laHUS 110 HEOPTAaHUYECCKOW XMMHH: XUMHUS METAIIOB. — YJIbSHOBCK:
Val'lly, 2007. — 17 c.

3. Kaduarymmna A.T'. O6mas xumus: YueOHoe nocodue. — Yiubsaosck: Yal'TIVY, 2015. —
73 c.

4. Kadusrymmnaa A.I'., TTonysnoBa T.A.Chemie auf Deutsch: Aufgaben zum Lesen,
Studieren und Diskutieren. Xumusi Ha HEMEIKOM SI3bIKE: 3aJaHUS Il YTCHHS, M3YUYCHHS H
obcyxaenus. — YinpsHoBck: ®I'BOY BIIO «Yal'TlY um.M.H.YnbsaoBay, 2015. — 104c.

5. Kaduarynmuna A.I'., Ilpokonenko W.B. Heopranuueckas xumus: ydeOHO-
Metoauueckoe rmocooue. — YabsgHoBck: ®I'BOY BO «Yal'TlY um. U.H. Ynesauoay, 2017. — 49
c.

5. ®oHA OUEHOYHBIX CPEACTB /UIS MPOBEIACHHUS IPOMEKYTOUYHON AaTTeCTAlUHN
o0y4arommxcs N0 JMCHHUIJIMHE

Opranunsanus ¥ NpoBeJeHNe ATTECTAMH MATHCTPA

®I'OC BO B COOTBETCTBHHM C MPUHLMUIIAMH bBOJIOHCKOro mpolecca OpUEHTHPOBAHBI
IPEUMYIIECTBEHHO HE Ha COOOIIeHHne 00ydJarouieMycsl KOMIUIEKCAa TEOPETHYECKUX 3HAHWM, HO
Ha BBIPA0OTKY y OakajmaBpa KOMIETSHIIUN — TMHAMHYECKOTO0 Habopa 3HaHWM, YMEHHM, HABBIKOB
U JIMYHOCTHBIX KauyecTB, KOTOPHIE MO3BOJAT BBIMIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha
PBIHKE TPpYZa U YCHEIIHO MPOPECCHOHATBHO PEATU30BBIBATHCS.

B nmpomecce OLEHKM MarucTpoB HCHOJIB3YIOTCA KakK TpPAAUIMOHHBIE, TaKk H
MHHOBAIIMOHHBIE THIBI, BUJAbl U (GOpMbI KOHTposs. Ilpu 3TOM MOCTENEHHO TpaJUuIMOHHbBIE
CPEICTBA COBEPILICHCTBYIOTCS B pPYCI€ KOMIIETEHTHOCTHOIO IIOAX0/Ja, a WHHOBAIIMOHHBIE
CpezcTBa alallTUPOBAHBI 1711 TOBCEMECTHOTO IPUMEHEHUS B POCCUICKOM By30BCKOW ITPAKTHKE.
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Lenbr nmpoBeaeHusi aTTrecTallMd — IPOBEpPKa OCBOEHUS 00pa3oBaTENbHOI MpPOrpamMmbl
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIILTATOB.

[IpomexyTouHasi aTTecTalMs OCYIIECTBISETCS B KOHIIE CEMECTpa W  3aBepllaeT
U3Y4YEHHUE JUCLMIUIMHBIL, I[IOMOTAeT OLEHUTb KPYIHBIE COBOKYIHOCTH 3HAaHUM M YMEHMI,
dbopMupoBaHUe ONpeeIeHHBIX KOMIIETEHIIUH.

Ne
/o

CPEACTBA OLIEHBAHUSI,
HCIOJIb3YEMBIE JJI TEKYILIETO OLEHUBAHUSA I10Ka3aTelLsl
(hopMHpOBaHUS KOMIIETCHIMH

OO0pazoBatenbHbIE
Pe3yNbTaThl AUCIUILTAHBI

OueHo4vHbIe CPeICTBA S TeKyllel aTTecTaluu
OC-1 KonTposnbHas paboTa

OC-2 YuebHas nuckyccus

OC-3 YcTHbIi o1ipoc

OC-4 JlabopatopHas pabota

OC-5 Jlokyan ¢ npe3eHTamuen

OC-6 Pemenue 3anau

OP-1

MpEAMETHOC COACPIKAHUC
XHUMHWYCCKUX JUCHMIIINH,
COACPIKAHUC OCHOBHBIX
HOPMAaTUBHBIX TOKYMCHTOB,
PEriIaMCHTHUPYIOIUX XUMHUYCCKOC

00pa3oBaHHE Ha Pa3HBIX YPOBHSX;
CTPYKTYpY Y4eOHBIX U pabounx
porpamMm u TpeOOBaHHUS K UX
IPOEKTHUPOBAHUIO

OuneHoyHbIe CPeACTBA JJIS1 IPOMEKYTOYHOM
arrecTanuu
3a4yeT (3K3aMeH)

OC-7 DOK3aMeH B
cobeceroBaHus

dbopme  ycTHOrO

OueHOYHBIMU CPEICTBAMHU TEKYIIETO OLICHUBAHMSI SBJSIOTCA: YCTHBIE JOKJIAJbI, 3allUTa
pedepara, UTOroBOM M TEKYHIMX MPAKTHMYECKUX padOT, TECT MO TEOPETUYECKHM BOIPOCaM
JuciuIuiHbel. KOoHTposib yCBOEHMsI MaTepuaia BeJeTCsl Ha JaOOPaTOPHbBIX 3aHATUSAX PETYJISIPHO
B TEUEHUE BCETO CEMECTPA.

OnucaHue OLEHOYHBIX CPEACTB U HEOOXOAUMOro 00OpYyAOBaHUS (AEMOHCTPALIMOHHOTO
MmaTepuaia), a TaK >kKe€ NpOLeIypbl M KpUTEpUU OLEHMBAHUSA HHIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX dTanax ux (GopMUpoBaHUs B MPOLECCE OCBOCHMS 00pa30BaTeIbHON
nporpaMMmel - npexacraBieHsl B (DoHAE OLEHOYHBIX CPEACTB I TEKYILErOo KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXKYTOYHOM arTecTalM Mo aucuuiianHe «CoBpeMeHHbIE MpPOoOJIeMBbI
oO11elt 1 HEOPraHNYECKOH XUMUM.

Mamepuaﬂbt, ucnons3yemole onsa meKyuieco KOHmpaoJis ycneseaemocmu

o0yuarowuxca no OuCyuUnIuHe

Kparkas xapakTepucTuka NpOLEAypbl pealnd3aliyd TEKYIIero U IPOMEKYTOUHOIO
KOHTPOJIS /ISl OLIEHKU KOMITETEHIINIA 00y4aromuXcs IPeICTaBIeHa B TaOIHIIE.

No HanmenoBanue Kpatkas xapakTepucTrka npoueaypsl [IpencraBnenne
n/ OLICHOYHOI'O OLICHMBAHUS KOMIIETEHIINN OLICHOYHOI'O
I cpencTBa cpencTaa

B (hoHze
1. | KouTtponbHas KonTponbHas paboTa BblosHsAETCS B popme 3ananus

pabota MHCBMEHHOTO OIpOca.

2. | YcTHBIH onpoc [IpoBonuTcs B Havase 3aHsATusA. B xozae ompoca
OLICHUBACTCA BJIaACHHUC MOHSITHHHBIM

anmnaparom, 3HaHus (aKTUUYECKUI MaTepuai Mo

BOHpOCBI K YCTHBIM
orpocam 110 TEMaM
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TEMEC, YMCHH aHAJIIM3UPOBATh U JIOTHYECKU
H3jiaratb Marcpualia.

3. | YueOnas KonnektuBHoe  oOCykaeHue  Kakoro-au0o | Bompockr k
JUCKYCCHUS BOIIpOCa, MPOOJIEMBI. JTUCKYCCUU
4. | JlaboparopHas Mo>keT BBITIOTHATHCS WHANBUAYAIbHO MO0 B | 3aJaHus IS
paboTta MaJibIX Tpymmnax (1o 2 4eloBeKa) B ayJJUTOPHOE | BBHITOJIHEHUS
BpeMs. TeKkylmui KOHTPOJIb IPOBOAUTCS B 1abopaTopHBIX padoT
TEYCHHE BBIMIOJTHCHHMSI TAOOPATOPHOUN pabOTHI.
5. | Hdokman ¢ Jlokian - MpOAYKT CaMOCTOSITENIbHON paboThl | TeMbl 1okianoB
npe3eHTaIuen oOyyaromerocs, MPEACTABIAIOMUNA  cOo0O0M
MyOJMYHOE BBICTYIUICHHE [0 TMPECTaBICHUIO
MOJTy4YEHHBIX pe3yNbTaToB pelieHus
ONpEACICHHON y4eOHO-UCCIIeI0BATEIbCKON

WIKM HaydyHOW Tembl. TemaTuka JOKIIAIOB
BBIZIACTCSl Ha J1a0OpPaTOPHOM 3aHSATHUU, BBIOOD
TEMBI OCYIIIECTBIISCTCS CTYICHTOM
camocrosTenbHo. [loaroroBka ocyuiecTBisercs
BO BHeaynuTopHoe Bpems. Ha moaroroBky
naercsi opHa-aBe Henmenu. Permament — 3-5
MUH. Ha BBICTyIUICHHE. B  oleHHMBaHUHN
pe3yJIbTaTOB HApaBHE C IPENoAaBaTeseM
MPUHUMAIOT Y9aCTHE CTYACHTHI TPYIIIIBL.

6. | Pemenue 3amau Pemmennie 3a1a4 BBIMONHACTCS MHANBUAYAIBHO. | 3a1a4u
[Tpuem 3a1a4 OCYyIIECTBISIETCS HA 3aHATHH.

7. | Ox3amen B yctHou | [IpoBoauTcst B 3amaHHBI  Cpok, corjacHO | Komriekt
dopme rpapuxy y4eOHOTo npoiiecca. [Ipu | mpumepHbIX
BBICTABJICHUU OIIEHKH YYHUTBIBACTCS YPOBEHBb | BOMPOCOB K
NPUOOPETEHHBIX  KOMIIETEHIIMM  CTyJEHTa. | SK3aMeHy.
Kommonent «3HATHY» OILICHUBAETCS
TEOPETHUYECKUMHU BONPOCAMH IO COJEPHKAHUIO
JTUCHUTITUHBI, KOMIIOHEHTHI «yMETh) -
MPaKTUKOOPUEHTUPOBAHHBIMH 33/ IaHHUSIMHU.

B koHIIe n3y4eHHs TUCUUTUIMHBI TOJBOASTCS UTOTU PaOOTHI CTY/IEHTOB Ha JICKIIMOHHBIX U
7a00paTOPHBIX 3aHATHUAX TyTEM CYMMUPOBAHUSA 3apa00TaHHBIX 0AJJIOB B TEUEHHE CEMECTpa.

IIpumepHBbIe BONPOCHI K IK3aMEHY.
1. Ilpeamer m Meronasl xumuu. Matepus u Qopmbel e€ nBuxeHus. uddepeHumanus u
MHTETpalus XUMHYeCKUX Hayk. Vcropus pa3BUTHS XMMHUU. 3HAYEHHE XHMHUU B HapOIHOM
xo3suctBe. ['OCTrI 1 MapKUPOBKA XMMHUECKUX BEILIECTB.
2. ATOMHO-MOJIEKYIsIpHOEe yueHne. OCHOBHBIE XMMHUYECKHE TIOHSATHS U 3aKOHBI, MX 3HAUCHHUE U
OTHOCHUTEJIBHOCTb. DBOJIIOLIMS HEKOTOPBIX MOHATHH M 3aKOHOB. PasMmepsl M Macchl aTOMOB U
MOJIEKYL.
3. Knaccudpukanuss ¥ HOMEHKJIAaTypa HEOpraHmdeckux BemiecTB. CrocoObl WX MOTy4YSHHMS,
CBOIicTBa, rpaduyeckue GopMyIbl.
4. Ilepronnyeckuii 3aKOH U IEpUOJUYECKAs cCUCTEMa XUMHUYecKHX 3neMenToB /I.11.Meneneena.
CTpyKTYypbl aTOMOB B MaJIbIX U OOJIBIIMX MEPUO/IaX B IIIaBHBIX U MOOOYHBIX MOATPYMIaX.
XuMuyeckas CBsA3b-CTpoeHue MoJieKyl. ITapamerpsl cBA3u. OCHOBHBIE METO/IbI XUMUYECKOU
CBSI3H, UX JIOCTOMHCTBA U HEJOCTATKH.
5 Tumnbl XumMuuecko cBsi3u . Mexanu3M o0pazoBaHMsI CBA3H U CTPYKTYpBI MoJieKysl. PeanbHas u
MaKCHUMaJIbHasl BaJICHTHOCTh. CpaBHUTEIBHOE COMOCTABICHIE KOBAJIEHTHON U MOHHOMW CBSI3U.
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PactBopsl. Bona-pactBopurens. AHOManuu BoOJIbl. BoJHbIE pacTBOpEl M MX XapaKTEpUCTHKA.
Koadduuuenr pactBopuMocTd. 3aBUCUMOCTh PACTBOPHUMOCTH OT pa3IMYHBIX (PAKTOPOB.
CoubBathl, TUAPATHI, KPUCTAIUIOTUAPATHI.

6. OcHOBHBIE CITOCOOBI BBIPAKEHHUSI KOHIIEHTPAIIMH PACTBOPOB M B3aMMOCBS3b MEXIY HHMHU.
PacuéTsl pu NpUroTOBIEHUN PACTBOPOB.

7. CpoiicTBa pa30aBiIeHHBIX BOJHBIX pacTBOpoB. OcMoc, ocMOTHYECKOe JaaBieHue. JlaBieHue
napa HaJl pacTBOpPOM, U3MEHEHHUE TeMIIEPaTyphl 3aMep3aHusl U KuneHus. 3akoHsl Bant-I'opda u
Paymns.

8. Teopust 35IeKTPOIMTUYECKON HMOHM3aLMU. MeXaHU3M IUCCOLMALMU, HMOHU3aLUM (Teopuu
Appennyca, MengaeneeBa, Kabnykoa). CreneHb HOHM3anMU. Teopusi CHIIBHBIX M cClaObIX

NIEKTPONUTOB. 3akoH pa3dasiaenus OctBanbna. HampaBiaeHue peakuuii B pacTBOpax
HNIEKTPOJIUTOB.

9. KucnoTsl, OCHOBaHHS M COJM C TOYKH 3PEHHUS TEOPHUU DICKTPOIMTHUUCCKON HOHH3ALUH.
AMOOTEpHOCTS.

10. OxuCIUTENHHO-BOCCTAHOBUTENbHBIE peakUuu. BaneHTHOCTb, CTeneHb OKHCICHMS,
KOOPJMHAIIMOHHOE YHUCIIO. BakHelimme OKUCIMTENN M BOCCTaHOBUTENH. Tpu cmocoba
YPaBHUBAHMUS  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil. CraHmapTHble, pealbHbIE

MOTEHIIMAJIBI - KOJTMYECTBEHHAs OIIEHKA CHUJIBl OKHCIUTENS U BoccTaHoBHTENs. Ponb cpenbr — pH.
HanpapneHnue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuii. Pa1 HanpskeHHit MeTaioB.

11. Xwumuueckue MCTOYHUKH OHHeprud. [ampBanuueckuii oamemeHT. Cyxue Oarapen.
AKKYMYJSTOpBI. 3aKOHBI 3J1€KTpou3a - 3akoHbl Papajest. DIeKTPO-XUMUYECKUN SKBHUBAJICHT.
DNEeKTPONN3 PAaCTBOPOB M PACIUIABOB. OJEKTPOJIM3 B MPOMBIIUICHHOCTH, B TEXHHUKE.
["anpBaHMYECKUE TOKPBITHUS.

12 Boga. CoctaB W DJIGKTPOHHOE CTPOCHHE MOJICKYJIBI BOJBI. ACCOIMAIMS MOJIEKYJ BOJIBI.
Crtpykrypa Boasl. Duznueckue U XUMHUYECKUEe CBOICTBA. AHOManuu BoJbl. Tspkenas Boaa. Boga
B ipupojie. [Ipobiembl YuCTON BOABI. DKOJIOTHS.

13. Armocdepa. Crpykrypa armochepsl. DKOJIOTHUECKUE
3arpsi3HeHueM atMocgepbl. XUMHUECKHUN COCTaB BO3/1yXa.

HpO6J’ICMH, CBA3aHHBIC C

Kpurepun oneHuBanus 3HAHUH 00y4al0IIHMXCS 110 JMCIUAIIHHE

®opmupoBaHue 0AJILHO-PEHTHHIOBOM OLIEHKH Pa00oThl MAaruCcTpPa

1 cemecTp
IMocemenue PabGoTa Ha KoHTDONbHA

ITocemmenne | mabGopaTopHbl | J1aOOPAaTOPHEI I:[ Wnnus. Ox3a-

JIEKIMH X X 6 3aJlaH1e MEH

3aHIATHN 3AHATUIX pabora
PasbanmoBka — — — — — 160
3x 1=3 9x 1=9 9x 25=225 | 50 x 2=100 | 103 x 1=103
110 BUgam 6aJ'IJ'I
5 Oama OajuioB OajuioB OajuIoB OajuIoB
pabot OB
1

ceMecTp 100 600
Cymmapusiii | 3 Oanna 9 6atoB 225 GamnoB SaLIoB 103 6amnoB | Oamn

Makc. Gamn max max max max max OB
max

HUTOT'O: 600 6amros

Kpurepun ouennBanus padorsl 00yyaromerocst
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[To uToram uzydenust qucHUILIMHBL «CoBpeMeHHbIE MPOOIeMBbl O0IIeH U HEOPraHUYECKOU
XUMHNY, TPYAOEMKOCTh KOTOpoil coctaBnsieT 6 3E m m3ydaercst B 1 cemectpe, oOydaronuiics
HaOMpaeT ompenes€HHOe KOJIMYECTBO OallJIOB, KOTOPOE COOTBETCTBYET OIEHKE MO MPUHSATON
4eThIpEXOANBHON 1IKaJIe, XapaKTepU3YIOIIe KaueCTBO OCBOCHUSI CTY/ICHTOM 3HAaHUM, YMEHUN U
HABBIKOB 110 AUCLUILIMHE COTJIACHO CIEYIoIIel Tadue:

Ounenka Bbamiasl (6 3E)
COTJIMYHOY 541-600
«XOPOIIO» 421-540

«YIOBJICTBOPUTEIILHO» 301-420
«HEYJIOBJICTBOPUTEIHHO 0 -300

6. MeToauyeckune yKazanus AJs 00y4arOLIUXCs 0 OCBOECHHIO THCIMIIHHBI

VYcenemHoe u3ydyeHue Kypca TpeOyeT OT OOydaroLIUXCsl MOCELICHUs JIeKUUi, aKTUBHOMN
paboTel Ha Ja0OPATOPHBIX 3aHATHSAX, BBIIOJHEHHS BCeX Y4E€OHBIX 3aJaHUM IperojaaBarers,
03HAaKOMJICHHS C OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKIUuu — oxHa M3 (OpM aKTUBHOW CaMOCTOATENBHON pPabOThI 0OydYaroOLIMXCH,
TpeOyrolasi HaBBIKOB M YMEHHUS KpaTKO, CXEMaTU4YHO, IOCJIEJOBATEIbHO M JIOTUYHO
(UKCUpPOBaTH OCHOBHBIE TOJIOXKEHUS, BBIBOBI, 0000mIeHus, HOpMyIHpoBKU. B KoHIE neKkuun
npernogaBatesab ocraBiasier Bpems (5 MHHYT) Ui TOro, YTOOBI OOydYarolIuecss HMeIH
BO3MOKHOCTb  3aJaTh YTOYHSIOLIME BOIPOCHI IO H3ydyaeMoMy Marepuany. M3-3a
HEJ0CTAaTOYHOIO KOJMYECTBA AYAUTOPHBIX 4YacOB HEKOTOPBIE TEMbl HE YHACTCS OCBETUTH B
MOJTHOM 00BbeMe, MOITOMY NpenojaBaTelb, MO CBOEMY YCMOTPEHHIO, HEKOTOpPHIE BOIPOCHI
BBIHOCUT Ha CaMOCTOSTENIbHYIO padOTy CTYIEHTOB, PEKOMEHIYs Ty WJIM HMHYIO JUTEparypy.
Kpome atoro, i jydmiero oCBOCHMs Marepuana U CUCTEMaTHU3aluy 3HAHUM 10 AMCLUIUIMHE,
HE00X0/IMMO TOCTOSIHHO pa30UpaTh MaTepUalIbl JIEKIUH 110 KOHCIIEKTaM M y4eOHBIM MOCOOHSIM.
B ciayuyae HeobxonuMocTH oOpariarbes K MpenojaBaTelio 3a KOHCYJIbTaluen.

[TonroroBka k J1aGOPpaTOPHBIM 3aHATHSM.

[Tpu moaroToBke K J1aOOPATOPHBIM 3aHATUSAM CTYAEHT JODKEH M3YyYUTh TEOPETHUECKUM
MaTepHal Mo TeMe 3aHATUS (MCIOJb30BaTh KOHCIEKT JIEKIMH, U3y4YUTh OCHOBHYIO JIUTEPATypy,
03HAKOMUTBCSI C JOIMOJIHUTEIBHON JIMTEPATypOil, NP HEOOXOAMMOCTH JOMOJHUTH KOHCIEKT,
Jienasi B HEeM COOTBETCTBYIOIIME 3alIMCH U3 JIMTEPAaTYPHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHui,
BO3HUKAIOIIKUX IPU OCBOCHMM TEOPETUUYECKOT0 MaTepuasa, CTYJIEHTYy cleAayeT oOpaliaThecs 3a
KOHCYJIbTallMel K IpernojaBaTento. s Ha KOHCyNbTalMio, HEOOXOJUMO XOPOIIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUS.

B Hauvane naGopaTOpHOro 3aHATHS TNpenojaBaTelb 3HAKOMUT CTYAEHTOB C TEMOH,
OrjanaeT IUIaH IPOBEACHUS 3aHATHS, BBIJACT 3aJaHue. B TedeHue OTBEIEHHOrO0 BPEMEHM Ha
BBITIOJIHEHHE PAa0OTHl CTYACHT MOXKET OOpaTUThCS K IMPEMNOAABATENIO0 32 KOHCYJIbTAIllMEW WIIH
pa3bsiCHEHUSIMU. B KOHIIe 3aHATHS TPOBOAMUTCS MPUEM BHIIIOJHEHHBIX padoT, cobeceroBaHUE CO
CTYJIEHTOM.

Pe3ynbratrhl BeINONIHEHNS Ja00OPAaTOPHBIX pabOT OLIEHUBAIOTCS B OaJIax, B COOTBETCTBUH C
0aJUIbHO-PEUTHHTOBOW CHCTEMON YHHBEPCUTETA.

I11aH JIeKUMOHHBIX 3aHATHI
Beenenue. OCHOBHBIE 3aKOHBI M TOHITHS XUMHH.
Homenknarypa. Kinaccsl HeOpraHn4eckux coeIMHEHUI
Crpoenue atoma u nepuoanyeckas cucrema snemenTon .M. Menneneesa.
Xumunueckas cBsi3b. CTpOEHUE M CBOMCTBA BELIECTBA.
PacTtBopbI.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI.
XUMHYECKHE CBOMCTBA HEMETAJUIOB U X COSIMHEHNN
XHUMHUYECKUE CBOMCTBA METAJUIOB U UX COCAVNHEHUS

LNk~ wNE
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Ili1anbl 1a00PATOPHBIX 3aHATHI

1. Cemwunapckoe 3aHsitie. OCHOBHBIE MpaBUiIa PabOTHl B XUMUYECKOW JTa00OpaTOPHUH.

3HAaKOMCTBO ¢ XUMHUYECKOH MOCYI0M.

Cemunapckoe 3anstue. Homenknarypa. Kitaccbl HeopraHu4ecKux COeIMHEHUM.

JlaGoparopHo-nipakTuyeckoe 3anarue. [loaydenre KucaoT, OCHOBaHHM U COJeH.

Cemunapckoe 3ausTie. OCHOBHBIE 3aKOHBI U TIOHSTHS XUMUH.

CeMuHapckoe 3aHatue. PacueTsl Mo XuMu4eckuM (popmyrnam U ypaBHEHUSIM.

CemuHnapckoe 3anstue. Ctpoenue aroma. Ilepmonnyeckuil 3aKOH M IEpUOANYECKAS

cuctema siemenToB /.M. MenzaeneeBa. Xumuueckas CBsI3b.

7. JlaGopaTopHO-TIpaKTHUeCKOoe  3aHsATHE. lIpuroToBieHWe pacTBOPOB  3aJaHHOU
KOHIIEHTpALUH.

8. JlaGopaTopHO-TIpaKTHUECKOE 3aHsATHEe. Peaknum B  pacTBOpax  AJIEKTPOJIUTOB.
[IpousBenenue pactBopuMocTH. ['uaponus.

9. JlaGopatopHo-mipakTHUecKOe 3aHATHE. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE MPOIECCHI.
DIEeKTpoIu3.

10. JIaboparopHo-TipakTHyeckoe  3aHsATHe.  lamoreHsl.  Xjop.  XJIOPOBOZOPOI.
Kucnoponnsie coeiMHeHUs XJI0pa

11. JlTabopaTtopHO-IpaKTUYECKOE 3aHATHE. A30T M €ro BOJOPOJHBIE COEIUHEHHUS.
Kucnoponnsle coennHenus a3oTa.

12. JTaGopaTopHO-TIpaKTHYECKOE 3aHATHE. YTIepox U ero coenuHenus. KpemHuit u ero
COETUHEHUSI.

13. JIaboparopHo-mipakTuyeckoe 3ansTue. lllenounpie U 1menoYHo3eMeNnbHbIE METAIUIBI U
WX COCANHEHHUS.

14. JlaboparopHo-nipakTHuecKoe 3aHsTue. JKene3o, ko0anbT, HUKEIb U UX COEIUHEHUS.

ok wn

IToaroroBka Kk TecTy, NMCbMEHHOM padoTe, yCTHOMY o1pocy.

[Tpu moAroTroBke K TeCTy, MUCBMEHHOH padoTe, YCTHOMY OINpPOCY HEOOXOAMMO U3Yy4YHUTh
TeOpeTH4ecKuil martepuan mno aucuuiuinHe. C Lenbl0 OKa3aHWd TOMOIIM CTYAEHTaM IpU
MOATOTOBKE K 3aHATUAM IIPENOAABATENIEM IPOBOAUTCS TPYNIOBAas KOHCYJIbTALMSA C LEIBIO
pa3bsCHEHUs HanboJee CI0KHBIX BOIIPOCOB TEOPETUUECKOI0 MaTepHaa.

[loaroroBka Kk c;ioBapHO# padore.

[Tpu moAroToBKe K CIIOBapHOM paboTe CTYAEHT BEAET TEPMHHOJIOIMYECKHH CIOBaph IO
KKJIOMY paslelly AUCHUIUIMHBL. IlepedeHb OCHOBHBIX TEPMHUHOB II0 T€MaM IIPEACTABIECH B
yu4e0HO-METOINYECKUX MOCOOUAX K AUCLUIUIMHE UITU AAaeTCs IpernojaBaresieM Ha 3aHATusX. s
OKa3aHMsI TIOMOIIM B CAMOCTOSITENIbHON padoTe BeJIeHHsI CIIOBapsi MPOBOASTCS WHIAWBHyalbHbIE
KOHCYJIBTALIVH.

Iloaroroska K JOKJIa1y ¢ IPe3eHTaIHel.

Jlokmanael aenaroTcs € IENIbI0 MPOBEPKH TEOPETUUECKUX 3HAHUN OOydarolerocsi, ero
CIOCOOHOCTH CaMOCTOSITENIFHO NMPHOOpeTaTh HOBBIE 3HAHUS, PabOTaTh C MH(OPMAIMOHHBIMH
pecypcaMu U U3BJIEKaTh HY)KHYIO HH(POPMAIHIO.

IIpoXOIKUTENBHOCTD NOKJIAJa HE JOJKHA MPEBbIIaTh 5 MUHYT. Temy foKnana CTyIeHT
BBIOMpAET 1O KEeJaHUIO U3 MPEAJIOKEHHOTO CITUCKA.

IIpu moAroToBKe T0KIaAa CTYAEHT JOJKEH U3YUUTh TEOPETUYECKUI MaTEpUall, UCIIONIb3Ysl
OCHOBHYIO U JIOTIOJHUTEIBHYIO JINTEPATypy, 00g3aTeIbHO COCTaBUTH IIaH JOKJaja (MepedyeHb
paccMaTpUBaEMBIX UM BOIPOCOB, OTPAXKAIOIIUX CTPYKTYpPY U IOCIEN0BATENBHOCTh MaTepHaa),
MOATOTOBUTH NPE3ECHTALMIO.

BricTyniieHne J0JDKHO CTPOUTHCS CBOOOAHO, YOEIUTENbHO M apryMEHTHPOBAHO.
[IpenogaBatens ciaeauT, 4TOObI BBICTYIJIEHHME HE CBOAMIOCH K IPOCTOMY BOCIPOU3BENIEHUIO
TEKCTa, HE JIOIYCKAETCs MPOCTOE YTEHHE COCTABJICHHOIO KOHCIEKTA AOKJIana. BeicTynaromuil
TaKXe 10JIKEeH ObITh TOTOBBIM K BOIIPOCAM aYAUTOPUU U JUCKYCCHH.
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7. IlepeyeHb OCHOBHOWH M /IONOJIHUTEJIbHOU Y4eOHOM JTUTEPATYPhI, HEOOXOAUMOM 1JIA
OCBOCHHUS AMCHMILINHBI

OcHoBHas1 IMTEpPaTypa
1. lleBnunpina, JI. B. Heopranuueckas Xxumusi: 3a/1a4il U yIPaKHEHUS JJIs BBIIOJTHEHUS] KOHTPOJIbHBIX
pabort : yueOHO-MeToandeckoe nocodue : [16+] / JI. B. llleBuunpina, A. . Anapues, P. E. Cunuypuna.
— HoBocubupck : HoBocuOupckmii TOCyaapCTBEHHBIM TeXHMYeCKui yHuBepcuteT, 2011. — 107 c. —
Pexxum nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=228797
2. Cupuk, C. M. Xumus s- ¥ p-31eMeHTOB : yueOHoe nocobue : [16+] / C. M. Cupuk, T. FO. Koxyxosa ;
KemepoBckuii rocynapcTBeHHbll yHuBepcuter, Kadenpa aHanuTrudeckoit 1 HEOPraHUISCKOW XUMHUH. —
KemepoBo : KemepoBckuii rocynapctBeHHbiii yauepeurer, 2016. — Yactp 2. — 134 c. : tabmn., uin. —
Pexxum nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=574124
JlonoiHUTeILHASA JTUTEpaTypa
1. I'pomoga, E. 0. Ctpoenune aroma. Xumuueckas cBs3b : yaeoHoe nocoodwue : [16+] / E. FO. I'pomosa, JI.
A. AnbmertkuHa, I'. B. bynunoposa ; Kazanckuii HallMOHaIbHBIN UCCIEI0BATENbCKUI TEXHOJIOTHUECKUI
yHuBepcuteT. — Kaszanp : Ka3zanckuii Hay4HO-MCCIIENOBATEIbCKUM TEXHOJIOTMYECKUM YHUBEPCHUTET
(KHUTY), 2017. - 108 <c¢. : wmn — Pexum gocryma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500901
2. Heopranmueckass XuMmusi: y4eOHO-METOJMYECKUH KOMIUIEKC. MeToauuecKkue YyKazaHus IO
BBITIOJIHCHUIO JlTabopaTopHbIX padot : [16+] / H. A. Xpuroxun, I'. M. Moxaes, A. B. Keprman, T. T
[Iu6neBa. — Tromens : TroMeHCKUi rocynapcTBeHHbI yHuBepeuteT, 2019. — Yacte 1. — 40 c. — Pexxum
nocryma: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320
HNurepHeT-pecypcsl
— becrnuatHas sneKTpoHHas XuMudeckas onbauoreka [DneKTpoHHBIN pecypc]. Pexxum
nocryma http://www.fptl.ru/Chem%?20block_Biblioteka.html
—  http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/bio/bio.html
—  https://ege.sdamgia.ru/
—  Enunas komnexius uudpoBeIx 00pa30BaTeNbHBIX PeCypcoB [DIEeKTPOHHBIN pecypc].
Pexxum noctyma:http://school-collection.edu.ru/
— Xypnan «Xumus B mKoie» [OJEKTpOHHBIN pecype]. Pexum nocryna:
http://www.hvsh.ru/
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