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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunianna « XMMHs» OTHOCUTCS K JUCHUILIMHAM 00s13aTenbHol yacTu biioka 1 JIMCIUIIINHEL
(MOOynM) €CTeCTBEHHOHAYYHOIO MOAYJIS yduyeOHOro TIlaHa OCHOBHOH  mpodeccHOoHaIbHOM
00pa30BaTeNbHOIN MPOTrpamMMbl BEICIIIETO 00pa30BaHUsl — MPOTpaMMbl OakanaBpuaTa MO HAIMPABJICHUIO
noarotoBku 06.03.01. buonorus, HampaBieHHOCTh (MpoduiaL) 00pa30BaTEIBPHOM MPOrPAMMBI
«buoskonorusy, ouHoi Gopmbl 00yUEHUSI.

HucrunmmHa «Xumus» uszydaercs Ha 1 kypce (1 cemectp). ComepkaHue Kypca XUMHH Ha
€CTeCTBEHHO-TeorpaduieckoM (pakymbTeTe IOJDKHO OBITH OCHOBOW JIJISi M3YYEHHUs OMOJOTHYECKUX
JUCIUIUIMH. DTOT KypC MPU3BaH 3aJI0)KUTh OCHOBBI M JIJIs1 HOHUMaHUs MIPOLIECCOB B HEXKUBOI MPUPO/IE.
C 9T0i1 11eTBI0 B KypCce XUMUU HEOOXOAUMO YIIEISITh 0c000e BHUMaHKHE 3aKOHOMEPHOCTSIM MTPOTEKaHUs
XUMHUYECKHX PEaKIMid M CONMPOBOXKIAIONIUX HMX TPOIECCOB. 3HAHUS, MOJNYUYCHHBIC TPU H3yYCHUH
JTUCIUIIMHBL, UCIIONB3YIOTCS B HAYYHO-UCCIIEI0OBATENIbCKON paboTe CTYIEHTOB.

Pe3ynbpTarel W3ydeHUs IUCIHUIUIMHBI SIBJISIOTCS OCHOBOW JUIS W3Y4YCHHS JUCHUIUIMH H
MPOXOXKACHUS MPAKTUK: yueOHas (O3HaKOMHUTEIbHAas) MPaKkTUKa MO0 OOTaHWKE U 300JI0THUH, yueOHas
npakThka (Hay4HO-UCCIeAoBaTelibckas pabora (MOJyuyeHHE TIEPBUYHBIX HABBIKOB  HAY4YHO-
UCCJIeIOBATENBCKOM padoThl), yueOHas (03HAKOMUTENbHAs) TPAKTHKA MO SKOJOTHYeCKON (pu3noaoru,
yueOHas (O3HAKOMMTENbHAs) MPAaKTUKa IO MOMYJISLIUOHHON I'€HETUKe, ydeOHas (03HAKOMUTENIbHAs)
NpakTUKa 10 OWOMOHUTOPUHTY, NpPaKTHKAa MO0 Npodmwio NpodecCHOHANBFHON NeATeIbHOCTH,
MPETUIUIOMHAS MPAKTHKA, B TOM YUCIIC HAyYHO-UCCIIeI0BaTeNIbCKas paboTa.

1. Tlepeyenp mUIAaHMpYeMBIX pe3yJbTAaTOB 00y4eHusi (00pa3oBaTeJIbHBIX pe3yJbTATOB) II0
AUCHHUILINHE

Leabl0 OCBOCHUS JUCHUIUTMHBI «XUMHs» SBIseTcs: (GOopMHpOBaHHE Yy OakalaBpoB
CHEMaIM3UPOBAHHBIX CHCTEMATU3UPOBAHHBIX 3HAaHUHN B 001aCTH XUMHUH .

3agayveii OCBOCHMSI NUCUUIUIMHBI ABJISETCS (POPMUPOBAHUE Y CTYAEHTOB MPO(ECCHOHATBLHOTO
MHUPOBO33pEHUS, UHTEPECA U IIO3HABATECIBHOM AaKTUBHOCTH K COBPEMEHHBIM IOHATUSAM MU TEOPHSM,
HKCIEPUMEHTAJIbHBIM METOJAM MCCIEIOBaHUM B 00JACTHM XMMMM;, IOBTOpPEHHME M 0000IIeHHe, Ha
HOBOM YpPOBHE, TEOPETUYECKHMX OCHOB XMMHH, U3YYECHHBIX B IIKOJIC; 3HAKOMCTBO C JUAJIEKTHKON U
METOJI0JIOTUEN XHUMUH, CO3JaHHE y CTYJIEHTOB TEOPETHYECKOW O0a3bl, HEOOXOAUMOHN ISl M3Y4EHHUS
NOCIEAYIOIUX XUMHUYECKUX JHUCHUUIUIMH;, YCTAHOBJICHHE B3aUMOCBSI3M MEXAY BaKHEHIINMHU
paszzienaMu XMMHMH, a TakKe - XMMHEW U €CTeCTBO3HAHHUEM B 1el0M; (OPMUPOBAHHUE 3HAHUS IS
pelLIeHNs IPAKTUYECKHX 3a/1a4, MHTePIpETalui U 00CYKICHUs SIKCIIEPUMEHTAIbHBIX J1aHHBIX.

B pesynprare ocBoeHMsI IporpamMmbl OakajlaBpuara OOYyYarOIIMICS JOJDKEH OBJAJIETh
CIIEAYIOIIMMHU pe3ylbTaTaMi OOY4YeHUs MO JAUCHMIUIMHE «XuMHUsS» (B TaOmuIle MpecTaBIeHO
COOTHECEHHE O0pa30BaTEIbHBIX pE3yJbTaTOB OOYYeHHS IO JAUCHUIUIMHE C HHIUKATOpaMHu
JOCTHKEHUS] KOMIETEHIUI ):

Komnerenus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI
WHJUKATOPBI €€ (aTansl GopMUpPOBaHUS AUCHUIUINHBI)
JOCTHXXCHHUA B 3HACT ymeer BJIAACCT
JTUCIUIINHE

OIIK-6. Crnocoben

HCTIONIb30BaTh B

nmpodecCuoHaILHON

JeATeIbHOCTH

OCHOBHbBIE 3aKOHBI

GU3MKH, XUMUH, HAayK

0 3emiie U OHOJIOTHUH,

IMPUMECHATDH METOObI

MaTEMaTHYICCKOI'O




aHaJIn3a n

MOJICTTUPOBaHMSI,
TEOPETUUECKHUX u
AKCIIEPUMEHTAIBHBIX
HCCJICIOBAHHMH,
npuoOpeTaTh ~ HOBBIE
MaTeMaTHYECKUE u
€CTCCTBCHHOHAYYHBIC
3HAHMUA, HCTIONB3YS
COBpPEMECHHBIC
o0OpasoBaTtebHbIE u
MH(POPMAITMOHHBIE
TEXHOJIOTHH.
OITK-6.1. 3maer OP-1
OCHOBHBIC sakonpl | OCHOBHBIC 3aKOHBI
(DUBHMKH, XHMUH, HAYK XUMUH | OHOJIOTHH,
o 3emme u Guomorun, | MOTHEHM _ CHCKTp
NPUHIKIBL 1 anropury | SOSMOKHOCTCH
HCIIOJIb30BaHUS MCTIOMB30BAHIA
METOIOB MCTOZIOB
MaTeMaTHYECKOTO MaTeMATHHCCKOro
aHaM3a p | AHaIMsa 1
MO/JICIIUPOBAHHSI. MOACTHPOBAHNA,
COBpEMEHHbBIC
oOpa3oBaTenpHble U
UH(QOPMaIMOHHbIE
TEXHOJIOTHH. OP-2
OIIK-6.2. Ymeer HCITOJIb30BaTh B
UCIIOJIb30BaTh B [PaKTHYECKOM
PAaKTHICCKOH JIESITENHHOCTH  OCHOBHBIE
ACATCABHOCTH 3aKOHBI XUMHUHU u
OCHOBHBIC 3aKOHBI GUONOrHH, PUMEHSTH
bu3nMKH, XUMHH, HAyK Pe3yIIbTATEL
0 3emute. TEOPETUICCKUX u
IKCTIEPUMEHTAIIbHBIX
HCCIEI0BAHNIT;
UCIIOJIb30BaTh B
npodeccuoHaIbHON
JIESATSIIbHOCTH
COBpPEMEHHBIC
o0OpazoBaTenbHbIE u
WH(POPMAITUOHHBIC
TEXHOJIOTHH.
OIIK-6.3. Brnaneer OP-3
HaBbIKAMH HaBBIKAMH
WCTIOJIb30BaHUS UCIIOJIb30BaHHUS
METOJIOB METOIOB
MaTEMaTHYECKOTO MaTeMaTHYECKOTO
aHaIN3a; HaBBIKAMH aHaJIN3a; HaBbIKaMH
TEOPETUICCKUX u TEOPETUYCCKUX U
IKCIIEPUMEHTAIBHBIX AKCIIEPUMEHTATBHBIX




| UCCJICJOBAHUI | | | UCCJICJOBAHUI |

2. O0beM TUCHHUIIMHBI B 3a4eTHBIX eIHHUIIAX ¢ YKA3aHHEM KOJINYEeCTBA aKAIeMUYECKUX YACOB,
BbI/IeJIEHHBIX HAa KOHTAKTHYI0 PadoTy 00y4awiuMxcs ¢ npemnojaBaresieM (M0 BHAAM Y4eOHBIX
3aHATHIA) U HA CAMOCTOSAITEJIbHYIO Pa00Ty 00y4YaroIuXxcst
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3. Conep:xaHue IMCHUILIMHBI, CTPYKTYPHPOBaHHOEe MO TemaM (pa3ienaM) ¢ YKa3aHHeEM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX YACOB U BU0B YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeo0eHH020 HA HUX KOAUYECMEA AKAOeMUUECKUX YaACO8 U U008
YUeOHbIX 3aHAmUI

KonuuecTBo yacos no ¢popmam
OpraHu3anuy o0y4yeHus
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1 cemecTp
BBenenue.
Pa3nen 1. OcHOBHBIE 3aKOHBI M TOHSITUS XUMMH.
Tema 1. OCHOBHBIE MOHSTHUS U 3aKOHBI XHMHH. 2 - 10 4
Paszgea II. CTpoenne Bemecrna.
Tema 2. CrpoeHwe aromMa M IEpUOAMYECKAs CHCTEMa 9 1 5
anemenToB JI.M. Menzaeneera.
Tema 3. Xumunueckas cBsa3b. CTpoeHHE M CBOWCTBA 5 1 2
BEIICCTRBA.
Paznen Ill. Xumunueckas auHamMuka (y4eHuHe o0
XHMHYECKHUX PeaKIUsX)
Tema 4. DHepreTrka XMUMHYECKUX MTPOLIECCOB. 1 - 2 2
Tema 5. Xumunueckass KUHETHKA. XUMHUYECKOE PABHOBECHUE. 1 - 2 2
Paspean I11. PacTBopbl.




Tema 6. O0mMe CBEJICHUS O pacTBOpax. 1 - 2 2

Tema 7. IIpouiecchl B BOJHBIX pacTBOpax. 1 - 2 2
Pazpen IV. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE
NMpouecchl.

Tema 8. OxkuciauTENLHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

Tema 9. DIIEKTPOXUMHUYECKHUE MPOIIECCHI. 1 - 1 2

Pa3zgen V. Xumus 3j1eMeHTOB.

Tema 10. Homenkmarypa. Kiaccel Heopranmdeckux

N 2 - 4 2
COeIMHEHU I
Tema 11. XuMHYECKHE CBOMCTBA HEMETANIOB H WX 2 ) 2 2
COeMHEHU I
Tema 12. XuUMHYECKHE CBOHMCTBA METAJUIOB M HX 2 ) 2 4
COeIMHEHHS
HUTOI'O: 18 - 30 33

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUCUuniIuHbl
Kpatkoe cogep:xkanue kypca (1 cemectp)

Pa3nes |. BBenenne. OcHOBHBIE 3aKOHBI U IOHSITUSI XMMHHU.

Tema 1. OcHOBHBIE 3aKOHBI M MOHATUS XUMHUH.

OcHoBHbIe MpaBuia padoThl B XUMUYECKOU 1a00paTopuu. 3HAKOMCTBO ¢ XMMHUYECKOM MOCYI0M.
HpeIlMeT " 3aJa491 XUMHHU. XHUMUS KaK cucTeMa 3HaHUU O BCHICCTBAX M UX IIPCBpAIICHUAX. OcHOBHBIE
MOHATHUS XUMHH (aTOM, MOJIEKYJa, MOJb, XMMHYECKHH IKBHUBAJIEHT, W30TOIbI). OCHOBHBIE 3aKOHBI
XHUMHHU (HOCTOS[HCTBa COCTaBa B€UICCTBA, 3aKOH 3KBUBAJICHTOB, COXpPaHCHUA MaCCI)I). T"a30BEBIE 3aKOHEI
(3axkoH /[lanmpToHa, 3aKOH ABOTaJpo M CIEICTBHS W3 HEro, ypaBHeHne MenneneeBa-Kiamneiipona).
DKCIepUMEHTAIbHBIE METOJIBI OMPE/ICTICHUsI MOJIEKYJISIPHBIX Macc: a) 1Mo a0COJIFOTHOM TUIOTHOCTH, 0)
Ha OCHOBaHMM ypaBHeHus KuiamneiipoHa-MeHneneeBa, B) 0 OTHOLIEHUIO €0 IJIOTHOCTH K IUNIOTHOCTH
Ipyroro rasa. MeToapl OmpenesneHHus aTOMHOM MAacChl II0 MOJIEKYJSIPHOM Macce HKBHMBAJICHTA.
VYcranoBnenue xumudeckoil Qopmynbl BemecTBa. Ilpocreifmas Qopmyna, uctuHHas Qopmyna
BemiecTBa. MoJsipHasi Macca ¥ MOJIb Ta30BOM CMECH, HalpuMep, BO3IyXa.

HNuTepakTuBHast ¢Qopma: rpynmnoBoe o0OCYyXIEHHE TMpaBUJI pPabOThl B  XHUMHYECKOU
nabopatopuu. PaboTta B mapax mo onpeaeneHuto MOJIsipHOM Macchl okcuaa yraeposaa (IV) u monsipHoit
MacChl YKBUBAJIEHTa MarHus.

Pa3ngen II. CTpoenne BemecTBa.

Tema 2. CTpoeHne aToMa U nepuoandeckas cucrema iemeHToB /.. MeHaeneeBa.

PaszBuTtne npexncrasieHull O CTpoeHUM aroma. BosiHOBas mpupona diaekTpoHa. BosiHoBas
¢byukuus. Ypasuenue lllpenunrepa. KsantoBble uncia. Atomublie opOutanu. [Ipunuun Ilaymu.
[Topsinok 3amosiHEHUs 3JIEKTPOHAMHU aTOMHBIX opOutaneil. IIpaBuno Kieukosckoro. IIpaBuio
Xynna. IlpaBuio HauMmeHblIed 5SHepruu. XapakTepuCTHKa aToma: oOpOUTalbHBIA paguyc,
MOHU3ALMOHHBIA IMOTEHIHAJ, CPOACTBO K DJJIEKTPOHY, DJIEKTPOOTPULIATEIBLHOCTb, BaJCHTHOCTb,
CTeNeHb OKHUCIEHUA. [lepuoIMYHOCT, B M3MEHEHHUU JJIEKTPOHHBIX KOHQUIypanuil aTOMOB.
[Teppognueckuii  3akoH. Ilepuommueckas cucrema  XMMHYECKHX  2yeMeHTOB.  CTpykTypa
IIEPUOJINYECKON CHCTEMBI U €€ CBSI3b C DJIEKTPOHHOM CTPYKTYypou atomoB. Ilepwoasl m rpymnmsl.
KopoTko- u AIMHHONEpUOHBIN BapuaHTHI epUoInUecKoi Tabnuiel. [lepnoAndHOCTh B U3MEHEHUN
BEJIMYMHBI PAJINyCOB, JHEPTUU MOHHU3ALUH, CPOJACTBA K JIEKTPOHY, JJIEKTPOOTPHUIATEIIBHOCTH aTOMOB.
[Tonoxenne XMMUYECKOT 0 MIEMEHTA B IIEPUOJUYECKON CUCTEME KaK €r0 IIIaBHAs XapaKTepUCTUKA.
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Tema 3. Xummnueckasi cBsisb. CTpoeHHE W CBoOiicTBa BemiecTBa. lloHsTHe 0 mpupoje
XUMHUYECKOU CBA3U. OCHOBHBIC XapPAKTEPUCTUKU XUMHUYECKOW CBS3U: JUIMHA, HSHEPIHsi, KPAaTHOCTD.
JMmmonbHBI MOMEHT CBsI3U. Tumbl xuMuueckol cBs3u. KoajeHnTHast (TossipHast ¥ HETIOJSpHAsI) CBSI3b.
Tunbel THOpUAM3aIUA aTOMHBIX OpOWTaNIel, BaJieHTHBIE yribl. MloHHas cBsi3b. CBOWMCTBa BEIIECTB C
pa3IMYHBIM TUIIOM CBS3U. MeXMoeKysspHOe B3aumojeiictBue (cuiibl  Ban-nep-Bainbca).
OpHeHTallMOHHOe, HWHAYKIIMOHHOE M JUCHEPCHOHHOE B3auMojeicTBue. BomoponaHas CBs3b,
BIIMSTHHE BOJOPOJHON CBS3M Ha CBOWCTBA BEIICCTB C MOJICKYJISIPHOH CTPYKTYpOHl. ArperaTtHbie
COCTOSIHMSI BEIIECTBA: TBEPJOE, JKHUJKOE, razoodpazHoe. Kpucrammmyeckoe u amMmoppHOE COCTOSHUSA.
Kpucrammmaeckas pemierka, 1e(eKTbl CTPYKTYPHI.

HNurepaktuBHas d¢opma: yuyeOHass auckyccusi nmo teme «CTpoeHue aroMa U XHUMHUYEcKas
CBSI3b».

Paznea I1I. XumMuyeckasi fuHaMuKa (y4eHHe 0 XUMHYECKHUX PeaKIUsX).

Tema 4. JHepreTnka XMuMHYECKHX NpPoLeccoB. XMMUUYECKUE PEAKLIUU B CUCTEME MPUPOIHBIX
B3auMoJielicTBui, PeareHTbl M mpoaykThl peakuuid. PeaknnoHHas CIIOCOOHOCTb  BELIECTB.
Knaccugukanun peaxiuii. Termmossie 3¢ ekt peakiun. TepMoxumMudeckue ypaBHeHus. BHyTpeHH s
sHeprus. OHTanmbnus. OHTponusa. CraHjapTHas, MojsipHas dHTponusa. OHeprus ['ub0ca.
OHTaNBMUIHBI ¥ SHTpONMUHBIA (akTopbl. TepMommHamuuyeckas BepOSTHOCTH. IIpornosmpoBanme
HanpasjieHud peakuuu. Cucrema 3HaHMH O XMMMYECKOM peakuuu. 3akoH ['ecca, ero ciencrBus u
IpakTH4Yeckoe 3HadeHue. llepBblii M BTOpPOM 3aKOHBI TEPMOJUHAMHKH. OHEPreTHYECKUE
3aKOHOMEPHOCTH ITPOTEKAHUS PEAKLUH.

Tema 5. Xumuyeckasi KHHeTHMKAa. XHMH4YeCKoe paBHOBecHe. CKOPOCTh XMMHYECKOM
peakuuu. AKTUBUPOBAaHHBIM KOMIUIEKC. DHeprusi akTUBauuu. PakTophl, BIMSIOMIME Ia CKOPOCTh
peakuuu. Koncranra ckopoct. Kartanms u karanuszaropsl. ['ereporeHHslit katanu3. MHrHOUTOpBHI.
ITpomotopsl. Karamutuueckue sapl. PepMEHTAaTUBHBIE KaTalIW3aTOpbl. XHUMHUYECKOE PAaBHOBECHE.
OOpatumble U HeoOpaTHMble peakiuu. PaBHOBecHble KOHLEHTpanuu. KOHCTaHTa XUMHYECKOIO
paBHOBecus. DakTopsl, cMmemaronie pasHoBecue. [Ipunnun Jle - Hlatense. 3akoH AeHCTBYROIIMX
Macc. OCHOBBI T€OpU aKTHBHBIX CTOJIKHOBEHUH U 00pa30BaHMsI IEPEXOAHBIX KOMILIEKCOB. [IpocThie u
CJIO’KHBIE PEAKIUU.

HNuTepakTuBHas d¢opma: rpynmnoBoe O0O0CYXACHHE TEPMOJAMHAMUYECKOH BEPOSITHOCTH
NpOTEKaHUs XUMUYECKUX peakiuii. PaboTa B mapax.

Paszgen IV. PacTtBopshl.

Tema 6. O6mue cBegenuss 0 pacrBopax. JlucnepcHole cuctembl. VICTHHHBIE U KOJIJIOUIHBIE
pactBopel. OOmue cBoiicTBa pacTBOpoB. PacTBopeHue kak (GU3HKO-XMMHUYECKH TMpoIecc.
PactBopuMocTh BemiectB, kKodduimeHT pactBopuMocTd. CrocoOBl BBIpAXKEHUS KOHIIEHTpAIUN
pacTBopoB. 3akoHbl Paymns. Kpuockonus u s30ymnuockonus. SIBnenue ocmoca. 3akoH Bant-I'odda.

Tema 7. Ilpouecchl B BOJAHBIX PacTBOpax. PacTBOpbI 3JEKTPONMUTOB. DIEKTPOJIUTHYECKAS
JUCCoLMalus B BOJHBIX pacTBopax. CuibHble M ciabble 27eKTpoiauThl. KoHcTaHTa U creneHb
TUCCOIMANMU  cinaboro »siekTponuTa. 3akoH pasbaBnenus OcBanpia. Teopuss CUTBHBIX
ANeKTpOoaUTOB. MloHHOE mpou3BeaeHne BOJbI. BopopoaHbiil nokas3arens. MeToasl onpeneiaeHus
pH. Bydepnsie pactBopsl. Pacuer pH 0ydepubix pactBopoB. Munukaropsl. I'maponus coneit. Monnsie
ypaBHeHus1 THiaposin3a. KoHcranta u crenenb ruaponusa. Pacuer pH wm cremenm ruaponusa.
HeoOpatumerit rugponus. TpyaHOpacTBOpUMEBIE DIIEKTPOIUTHL. PaBHOBECHE «OCaIOK-PacTBOPY.
IIpou3sBeneHne pacCTBOPUMOCTH.

HNuTepakTuBHas ¢opma: ydeOHas IUCKYCCHUS O KOJUIMTAaTHBHBIX CBOMCTBaxX pPacTBOPOB.
PaGoTa B mapax.



Paznen V. OkucauTeIbHO-BOCCTAHOBUTEIbHbIE MPOILECCHI.

Tema 8. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIum. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE  peakuuu. OKUCIUTENb, BOCCTAHOBUTEIb, MPOLECCHl  OKHUCICHUS U
BOCCTAHOBJICHMSI, THUIHYHbIE OKHUCIUTEIN U BOccTaHOBUTENH. CONpspKEHHBIE MHapbl OKUCIUTEINb-
BOCCTAaHOBUTEIb. OKUCIUTEIHLHO-BOCCTAHOBUTENbHAS JBONCTBEHHOCTh. Vcmosb3oBanue wmetoja
3JIEKTPOHHO-MOHHOTO Oananca npu ypaBHuBaHuu OBP. I'paHuilbl NPUMEHHMMOCTH 3TOTO METOJA.
Cra"papTHble  OKHMCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE MOTEHLIMANIbI  (3JIEKTPOJHBIE  MMOTEHIUAJIBI).
VpaBuenue Hepucra. 3aBucumocth mnporekanus OBP ot pH cpenpl. OnpeneneHue HampaBiieHUs
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUil [0 Pa3HOCTH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
norennuanos (3/C). Ces3p mexay koHcTanTol paBHOBecust OBP, D/1C u sneprueii [ m60ca

Tema 9. DuexkTpoxuMuuyeckue mnpoueccbl. CTaHIapTHBIE 3JEKTPOAHBIC MOTEHIMABL. Psij
HanpspkeHu. DiekTposn3. 3akoubl Papajes. [IpakTnueckoe NpUMEHEHHUE JICKTPOJIN3a.

HNurepaktuBHass ¢Qopma: rpynmnoBoe OOCYXIACHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOIICTB BEILIECTB.

Pasznea VI. Xumusa 3j1eMeHTOB.

Tema 10. Homenkaarypa. Kinaccbl HeopraHuyecKuX coeTHHEHHH.

Okcuabpl, OCHOBAaHHWS, KHUCIOTHI, COJIM: HOMEHKJATypa, KilacCH(PUKamus, XHMHYCCKHE
CBOMCTBA, METOJIbl MoaydeHHUs. TpUBHAIbHBIC HAa3BaHUS KHUCIOT M MX cojied. HeocHOBHBIE KiaccChl
HEOPraHWYECKUX COEIUMHEHUN. ['eHeTnueckass CBsI3b MEXAY pPa3IMYHbIMHU KJIACCAMH HEOPraHUYECKHUX
COCIUHCHHI.

Tema 11. Xumuveckne cBOHCTBA HEMETAJVIOB M UX COeTMHEHUI.

Bonopon. Crpoenue atoma. M3ortombl Bomopona. CoenvHEHHs BOAOPOJA C MeETaulaMUu M
HEMeTaJllaMM, XapaKTepUCTHKa MX CBOWCTB. Bona: cTpoeHue Monekynel U cBoictBa. llepokcup
Bojiopoza. [TonydyeHue Bogopoa B 1aO0OpaTOpPHH U MPOMBIIIIJIEHHOCTH.

lNanorensl. O0MmIas XapakTEPUCTHKA TaJIOTEHOB - XUMUYECKHUX JJIEMEHTOB, IIPOCTHIX BEUIECTB U
X coelvHeHUH. XUMHUYECKHUE CBOWCTBA M CIOCOOBI TMONYyYEHHUS TaJOreHOB. [amoreHOBOIOPOJIBI.
["anorenuasl, Kucnopoacoaepxaiiye coeuHEHUs Xo0pa.

OO6mas xapakTepucThKa 31eMeHTOB VIA rpymmbl: cTpoeHre aroma, pU3ndeckre U XUMHYECKHe
CBOMCTBA, MOJy4eHHE U MpuMeHeHHe. O30H: CTPOCHHE MOJIEKYJIbI, CBOMCTBA, TpuMeHeHne. OKCUIbl 1
nepokcuapl. Cepa: CTpoeHHE aroma, ajuIoTpomHble Moaudukauu, cBoiictBa. CepoBoAOpO.
Cynbdunel. Oxcuasl cepbl. CepHUCTass U cepHas KUCIOTHI M WX coiH. MIX OCHOBHBIE CBOWCTBAa U
o0nacTu MpUMEHEHHUS.

OO6mrast xapakTepucTHKa d5JeMEHTOB VA-Tpymmbl. A30T: CTpPOEHHE MOJIEKYJIbI, CBOWMCTBA.
Hutpunel. AmMHak: cTpoeHHE MOJNEKYJbl, (QHU3UYecKHe U XHUMHUYECKHE CBOWMCTBa, 00IacTH
npuMeHeHus u nonydenue. Conu ammonus. KadectBeHHast peakiusi Ha moH aMMOHUsA. OKCHUJIBI a30Ta.
A3oTuCcTas ¥ a30THas KUCIOTAa U UX CONU: (PU3UYeCKHe M XMMHYECKHUE CBOWCTBA, CITIOCOOBI MOTYUCHHS
u npumeHenue. Dochop: amrorponus. Bakueimme BOIOPOAHBIE W KHCIOPOIHBIE COSTUHEHUS
docdopa: dochun, oxcuasl ¢ochopa, dochopHble KUCIOTH, OpTOdOChATh: CBOWCTBA, CIOCOOBI
MOJTyYeHUs U 00JIaCTH PUMEHEHUSI.

OO6mass xapaktepucTtrka d31meMeHToB I[VA-rpynmnel. CpaBHUTENbHas XapakTepucTuka f-
aneMeHToB [VA-rpynnel 1 popMm uxX COeAMHEHUN. YTIIEpO: aNIOTPONHbIE BUIOU3ZMEHEHUS: Tpadur,
anMas, MONUKyMyIieH, ¢ymnepeH. dusuveckue W XUMHUYECKHE CBOMcTBa yriaeponaa. OKcubl
yriaepoja: CTpOEHHWE MOJIEKYJ U CBOMCTBa. YToJjibHas KUCJIOTa U ee conu. KpeMHuil: aljgoTporHble
Monudukanmuu, (usnueckue W XuMuyeckue cpoicTBa. CunaH, okcun kpemuus (IV), kpemHuUEBbIe
KHUCIIOThI, CUIMKaThL. [Ipon3BoACTBO cTEeKIa.



Tema 12. XuMH4YecKHe CBOIICTBa METAJJIOB M X COeNHEHHS.

3aBUCHMOCTh CBOMCTB METAUIOB OT HX TIOJIOKEHUS B NEPUOJUYECKOHM CHUCTEME
J.W. MenneneeBa. OCHOBHbBIE METO/BI IIOJyYEHHUSI METAILIOB.

Obmas xapakrepuctuka MetamioB [A-rpynmnel. [lenodynble MeTauibl U HX COCIUHEHHS
(mepoKcuibl, HAANEPOKCUIbI): CTPOEHHE, OCHOBHBIE CBOMCTBA, 00JIACTH PUMEHEHUS U NOJIy4EHHUE.

Obmas xapakrepuctuka wmetauioB |lIA-rpynmer. IllenodynozeMenbHble METAIBI U UX
Ba)KHEHIMe coequHeHus. JKeCTKOCTh BOJBI M CLIOCOOBI €€ YCTpaHEHUSI.

Kpatkas xapakrepuctuka osmemeHTOB [IIA-rpynmbel. AJIOMHHMA HW  €r0  COCIUHEHUA.
AMdoTepHOCTh OKCHIla U TUApPOKCHAA amoMuHus. AmomuHoTepmuda. [lonydyeHue u npumeHeHue
AITIOMUHUS.

XKeneso kak mnpexacraBurenb d-anemeHTOB. Aumorponus xene3a. OCHOBHBIE COEIMHEHUS
xenesa Il u I1II. KauecTBeHHBIE peakiiuy Ha KaTUOHBI JKEJe3a.

Kpatkas xapaktepucTtuka OTAENbHBIX d-3JIEMEHTOB (MeIb, cepedpo, LHUHK, PTYTh, XPOM,
Maprasel], Xejne30) U HuX coeguHeHuil. OCOOEHHOCTH CTPOEHHS aTOMOB M CBOMCTB METaJIOB.
KomiuiekcHbie coeiMHEHUs TEPEXOAHBIX MeTauioB. CIiaBbl METAIOB U UX IIPAKTUYECKOE 3HAYEHUE.

HNuTepakTuBHas ¢gopma: rpynnoBoe oOCyKJ€HUE CBONCTB HEOPTaHUYECKUX BEILIECTB.

4. IlepeyeHb y4eOHO-MeTOAMYECKOI0 00ecredeHHs JJIs1 CAMOCTOATEILHOH padoThl 00y4aOIINXCS
10 JUCHHILJINHE

CamocrosTenpHas padoTa CTYIEHTOB SBISAETCS OCO0OW (opMOi opraHu3anmuu y4eOHOTO
npolecca, MpeCTaBIsAomas co0oi MIaHUPYeMyto, MMO3HABATEIbHO, OPraHU3alMOHHO U METOJMYECKU
HAIpPaBISIEMYIO JIESITEIBHOCTh CTYJACHTOB, OPUEHTHPOBAHHYIO Ha JJOCTIKEHHE KOHKPETHOTO pe3yibTaTa,
OCYIIECTBIsIEMYIO 0e3 NpsIMOi oMol npenojaasarens. CaMocTosTeNbHas paboTa CTyI€HTOB SBJISETCS
COCTaBHOH 4acThl0 y4eOHOH pabOTHI U UMEET LIEJIbIO 3aKPEIJIEHUE U YIIIyOJIeHUE MOJyUYEeHHBIX 3HaHUN
U HaBBIKOB, IOMCK M HpPHUOOpPETEHHE HOBBIX 3HAHUN, a TaKXKEe BBINOJIHEHHE Y4YEeOHBIX 3a/aHuil,
MOJTOTOBKY K MPECTOSIINM 3aHATHAM | 5k3aMeny. OHa IpeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy
pedeparoB, HamucaHue JOKJIAJOB, BBIMOJIHEHUE TBOPYECKHX, WHIUBUAYAJIbHBIX 3aJaHUi B
COOTBETCTBUH C y4eOHOW NpOrpaMMOi (TEMaTHYECKUM IJIAHOM HM3Y4YeHHs JUCIUILIMHBI). Tema uis
TaKOTO BBICTYIJICHUSI MOXET OBbITh MpeIokKeHa MpernojaBaresaeM Wid n3dpaHa caMUM CTYAEHTOM, HO
MaTepHuall BBICTYIUICHHS HE JIOJDKEH TyOIMpoBaTh JICKIIMOHHBIN Marepuai. PedepatuBHblii MaTepuan
CIIY’)KUT JIONOJHUTENbHOM MH(popMarmeid s paboThl Ha NMpakTHYECKUX 3aHATUAX. OCHOBHas LEJb
JIAHHOTO BHJ1a paOOTHI COCTOUT B O0YUEHUU CTYJICHTOB METOJ[aM CaMOCTOATEIbHON paboThI C Y4EOHBIM
MaTepHuagoM. [ MONHOTHI YCBOGHHUS T€M, BBIHECEHHBIX B MpPaKTUYECKUE 3aHATHUs, TpeOyeTcs padora ¢
nepBoucTOUHMKaMu. Kypc mpemycMaTpuBaeT caMOCTOSTENBHYIO padOTy CTYJICHTOB CO CIEIHATbHON
auteparypoil. Cienyer OTMETHTb, YTO CaMOCTOSATENbHas paboTa CTYIEHTOB pe3yibTaTUBHA JIUIIb
TOT/1a, KOT/Ia OHA BBIMTOJIHSAETCS] CHCTEMAaTHIECKH, ITIAHOMEPHO U IIeJICHANIPABICHHO.

3amaHus AN CaMOCTOSTENbHOM paboThl IMpelycMaTpUBAIOT MCIOJIB30BaHME HEOOXOIUMBIX
TEPMUHOB W TIOHATHH 1O mpoOieMaThke Kypca. OHHM HaleNMBAlOT Ha TMPAKTHUECKYI0 paldoTy IO
NPUMEHEHHI0 HM3y4aeMoro MaTepualia, MOUCK Oubnmorpaduyeckoro Martepuana M 3JICKTPOHHBIX
WCTOYHUKOB WH(pOpPMANNHU, WLTIOCTPATHBHBIX MaTepUANIOB. 3aJaHUs IO CaMOCTOSTENLHOW pabote
JIAI0TCA M0 TeMaM, KOTOpbIe TPEOYIOT TOMOJIHUTENBHOW TPOPaObOTKH.

OO61muit 00beM caMOCTOSITENEHOM pabOThI CTYIEHTOB MO JUCIHUILIUHE BKIOYAET ayIUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOATENIbHYIO pabOTy CTY/IEHTOB B TEUEHUE CEMECTpa.

AyIUTOpHAsT CaMOCTOsITENbHAsE paboTa OCyHIecTBIseTcss B (OpME BBIIIOJHEHUS TECTOBBIX
3aJaHMii, 3a/1a4, THUCbMEHHBIX MPOBEPOUHBIX pabOT MO AUCHUIUIUHE. AYAMTOpPHAS CaMOCTOSATENbHas
pabota obecrnieueHa 0a30i TECTOBBIX MAaT€pPUAJIOB, 3a7a4 M0 pa3zesiaM TUCIUTUTAHEI.

BHeaynuropHas caMmocTosiTeNbHasl paboTa OCyIIeCTBIIeTCS B popMax:
- IIOATOTOBKU K YCTHBIM JOKJIaJaM (MHHI/I'BBICTYHJ'ICHI/I?IM);
- TIOATOTOBKA K 3ammuTe pedepara;



- IOJITOTOBKA K 3aIIUTE MHAUBUIYAIBHBIX MPAKTHYECKUX PaOOT.
IIpumepnvie 6onpocwl 015 2pynnoeozo oocyscoenus (1 cemecmp)

I'pynnoBoe o0cy:kaeHue TEXHUKH 0€30MIACHOCTH NPH padoTe B XMMHUYECKOil J1adopaTopum.
. O6ume mpaBuia paboOTHl B XUMHUYECKON JTa00OpaTopuu.
. [lepBast moMoOIIs TPU TEPMUIECKHUX OXKOTAX.
. HeoTnoxxnast moMo1is mpu 0K0rax KUCIOTaMH.
. HeoTiioxxHast ToMoIIs PU 0KOTax MIEI0YaMH.
. OcHOBHBIC TIpaBHJIa PA0OTHI C TOKCUYHBIMU COCTUHEHUSIMHU.
. Mepsl 6€301acCHOCTH U TIepBasi IIOMOIIb ITPH OTPABJICHUSIX.
. IlepBast moMo1s MpH Mope3ax, ymuodax U HHBIX TPaBMax.

N NN AW

I'pynnosoe o0cyskaeHue cBOCTB HEOPraHMYECKHUX BeLeCTB
. CpaBHUTENBHBIN aHAJIU3 CBOMCTB 2JIEMEHTOB 110 IPyIIIaM U IIEPUOJAM.
. DIIEKTPOHHOE CTPOECHNUE aTOMOB, XapAKTEPHbIE CTEIIEHU OKHCIICHUS 3JIEMEHTOB
. Pu3nyeCcKue CBOMCTBA U XUMHUUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB.
. Bomoponusie coequnenus (1mory4eHne, XMMUIECKHE CBOMCTBA).
. Kucnopoansie coeuaenus (mosyyeHue, XMMH4ECKHUE CBOMCTBA).
. 'mnpoxcunp! (rmosydyeHne, XMuMUYECKUE CBOMCTBA).
. Conu (mostyueHue, XMMHUYECKHE CBOMCTBA).

NN AW

Buvinonnenue unousuoyanvnozo 3adanus (1 cemecmp)
Ilpumepot pechepamoe (00xkn1a008):

1. 3apokaeHue MOHATUS «aTOM» B APEBHEIPEUECKUX BO33peHUX (yueHue [lemokpura).

2. VloHHBIE )KUJIKOCTH — HOBBIN KJIACC 3KOJIOIMYECKH YUCTBIX PACTBOPUTEIIECH.

3. JlucniepcHble CUCTEMBI U UCTUHHBIE PACTBOPBI.

4. MOHOKpHCTAININYECKUI KPEMHHUH.

5. Hecummertpuunble Cyab(uIbL.

6. ITonydenue depputa Oapus U3 0OTXOZ0B MPOU3BOJCTBA MAIIMHOCTPOUTENbHBIX MPEANPUATHH.
7. CrinaBel U UX POJIb.

8. DIeKTPOXMMHUYECKIE METOIBI 3AIUTHl METAIIIOB OT KOPPO3HH.

9. HoBble HEOpraHMUYECKUE MaTepUallbl: KEPMETHI, Callbl, CUTAJIJIbl, HEOPIrAaHUYECKHE OTMMEPHI).
10. dynnepeHbl: METOABI MOJyUYEHUs], OUMCTKA U cpepa MpUMEHEHUS.

Ilpumepnuie 3a0auu 014 peuwieHus

1. Jlonucath MpOAYKTHI U COCTABUTh YPAaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkIvu:

K2Cr207 + NaS + HCl — ... + .. + . + ..
2.12,5 r CuSO4*5H20 pactBopeno B 87,5 ma Boabl. KakoBa maccoBas mons Oe3BOJHON coyud B
MOJTyYHUBIIEMCS pacTBOpPE?
3. B xauecTBe BellecTBa-OKUCIUTENS IPUMEHSIOT NiepxJjiopaT aMmMoHus. B HeM Bojopoza 3,4%, a3ora
11,9%, xmopa 30,2% u xucnopona 54,5%. Beisenure hpopmyiy 3Toi cou.
4. K pactBopy, conepxkamemy 26,1 T HuTpaTta OGapusi, 1o0aBWIM pacTBOp, coiepxamuii 0,25 Moib
cynb(ara HaTpus, U 0cajok oThuibTpoBasn. Kakue BemiecTBa cogepxarcs B puiibTpare?
5. Kakyro maccy 63% - HOI a30THOM KMCIOTHI MOXHO MOXy4uTh U3 170 T HUTpaTa HaTpus?
6. Cxosibko Mostelt cynb(uTa HaTpUst HEOOXOAUMO JUTSI TIOTYYEHHUS 5,6 71 CEpHUCTOTO Taza’?
7. B 6annone cogepxxutcs 30 kr sxxuakoro xyopa. Kakoit o0beM 3aiimer 3Ta Macca XJjiopa npu = H. y.?
8. JleiictBreM n30bITKa HUTpaTa cepedpa Ha pacTBOp Opommia HaTpus ObLI0 mosrydeHo 0,251 r ocajka.
Brruucnure, cKoJIbKO TpaMMOB OpOME/Ia HATPHSI COJIEPKAIOCH B PACTBOPE.



9. Kakoit 00beM KHCIIOpOJa HEOOXOAUM ISl KaTaluThdeckoro okuciaeHus 120 n1 ammuaka (oObeMm
W3MEPEH IpH H. y.)?

10. Kakas macca Boasl copepxutcs B 400 mu 20% - HOro pactBopa KapOoHaTa Kajus INIOTHOCTBIO
1,19 r/cm® mipu 20° C?

11. CxonpKo MOJIEH CepHOM KUCIOTHI MOXHO MOJYYHTh Mpu pactBopeHun 320 r okcuna cepol (1V) B
M30bITKE BOJIBI?

12. Tlocne B3psiBa 40 MJI cMecH BOJOPOJIa C KUCJIOPOJIOM OcTainoch 4 M Bojgopoaa. Halinure cocras
ucxoaHou cmecu (B % mo oobemy)?

Tecmoevie 3a0anusa (1 cemecmp)
Ilpumepovt mecmoswix 3a0anuii:

1. Merann, uMeromuii KOHUTYpaIKIo BATEHTHBIX 31eKTpoHoB 3d'4s? — 510 .... (ckanamii).

2. Jlenenue pacTBOPOB HA UCTUHHBIE M KOJIJIOMIHBIE OOYCIIOBIICHO .... (Pa3MepoOM YacTHIL).

3. OTHOIIEHHE YKCIIa MOJICKYJI, pACIIaBIINXCS HA HOHBI, K OOIIEMY YHCITy PAaCTBOPEHHBIX MOJICKYIT
—3TO ... (CTeneHb NIEKTPOJUTHYECKOMH TMCCOLMALINHN).

4. OTHOCUTENbHAS TUIOTHOCTD YIIICKUCIIOTO ra3a 1o Bo3ayxy pasHa ... (1,5).

5. Cymma k03P PHUIIMEHTOB B ypaBHEHUU PEAKIIMU B3aMMOJICHCTBHS MarHus C COJISTHON KHUCIIOTOM
paBHa ... (5).

6. CaMbIM aKTHBHBIM MeTaiioM cpeau saementoB Na, Mg, Al, Si seasiercs ... (Na).

7. Eciii ipu pa3iioeHUH BOJIBI MJICKTPUICCKUM TOKOM TIOJy4eHO 2 T BOJOPOAa, TO Macca
pasyiokuBLIeics Boabl ... (18 r).

8. K 60 r 10-iporieHTHOTO pacTBOpa Xyopuaa Hatpus godaswim 40 T Boasl. MaccoBast 10715
XJIOpH/Ia HATPHSI B TIOJTy4EHHOM pacTBope ... (6%0).

9. BemecTBa, UMeOILME ATOMHYIO KPUCTALIMYECKYIO PEILIETKY
A) I'az000pa3Hble

b) Kunxue

B) TBepabie

I') [Inazma

10. Kucnas cpena B pacTBopax

A) Xiopu antOMUHHS U XJIOPUJ HATPHUS
b) Cynbdar kanus u kapOboHaT Kanus

B) Cynbdar HaTpus 1 kapOoHAT HATPUS

I') Cyabgart anoMuHus 1 HUTPAT HIUHKA

11. ®opmyibl BemecTs, MeXAy KOTOPBIMA HAMMEHbBIIAasi CKOPOCTh IPU KOMHATHOM TeMIIepaType
A) Zn u H2SO4

b) Nau H20

B) Fe u O2

I') CuSOq4 (pactBop) u KOH (pactBop)

12. Metaiut, 1erko noABepraeMblii XUMHUYECKOW KOPPO3HH
A) Hukenb

b) Xpom

B) Kene3o

I') OnoBo

Ilpumepnuiit nepeuenv mem 0na yueonou ouckyccuu (1 cemecmp)
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YuyeOHnas nuckyccus no reme «Pacrsoposn»
. PacTBOpBI 1 X Kiaccudukanusi.
. lucriepcHble CUCTEMBI, IUCIIEPCUOHHAS cpelia, qucnepcHas ¢asa.
. McTunHbBIE U KOIUIOMIHBIE pacTBOPLL. IIpuBeuTe npumepsl.
. OMynbcuu U cycniensuu. [IpuBeaure npumepsi.
. PaCTBOpI/IMOCTB TBCPABIX BCHICCTB B BOAC C KBMCHCHUCM TCMIICPATYPHI.
. PacTBOprMOCTH ra3000pa3HbIX BEIIECTB B BOJIE C N3MEHEHHUEM TeMIIepaTyphl.
. OcHOBHBIE CTIOCOOBI BBIPAKEHUSI KOHILIEHTPAIMH PACTBOPOB.

N NN R W

YueOHas nuckyccus no reMe «OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE PeaKIMID)
. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIINH.
. OKuCIUTENh, BOCCTAHOBUTEIH, IIPOIIECCHI OKUCIICHHUS M BOCCTAHOBJICHHUSI.
. TI/IHI/I‘IHBIC OKHUCJIUTECIN U BOCCTAHOBUTCIIN.
. Ucrionp3oBanme MeTO1a 2JIEKTPOHHO-HOHHOTO OanaHca npu ypaBHuBaHuu OBP.
. Knnaccugukanus okucnuTenbHO-BOCCTAHOBUTEIBHBIX PEAKIUH U IPUMEPHI.

DN AW N =

Ilpumepnoiii sapuanm koumpoawvhoi pavomet (1 cemecmp):
1. JlaiiTe onpeneneHye BaICHTHOCTH U CTENIEHU okucieHus. Hanumure dopmynsl ruapokapOoHaTa
HATpHs, OKCUAa GTOpa, a30THOM KUCIOTHI. Y K&KUTE BAJICHTHOCTh M CTETICHb OKMCIICHHS YJIEMEHTOB B
COEIMHEHUSX.
2. XuMuuecKue CBOiCTBa  mojyueHue okcuaa yriepoaa (1V).
3. Xumuueckue cBoiictBa u nonyuenue ruapokcuaa (11).
4. XuMHYeCcKre CBOMCTBA U MOJyYEHUE COISIHON KHUCIIOTHI.
5. XuMu4eckue CBOMCTBA U MOJy4YeHHe KapOOHaTa KabIusl.
6. Hanmmmre ypaBHEHUS peakIfii, COOTBETCTBYIOIIUE CXEME IPEBPALICHHN !
CuO — CuCl; —» Cu(OH)2 —» CuO — Cu — Cu(NOz)2 —» NO2
6. K 80 r 15 - mpouenTHOTO pacTBopa cyiabdara Hatpus npudasieHo 20 r Boasl. KakoBa MaccoBast 1oJis
3TOH COJIU B MOJIYYEHHOM pacTBope?

ﬂ]l}l CamocmosmenbHoll HOO20MOBKU K 3AHAMUAM RO 0ucuunﬂune pekomendyem(:}l ucnojib3oeamos
yue6no—mem00uuecxue mamepuaisvl:

I'yceBa U.T. Tlpaktudeckue pabOTHI MO XUMHUH: y4eOHO-METOAMYECKass pa3paboTka yisi OaKalaBpoOB
HanpaBieHuss noarotoBku 44.03.05 «llemarornyeckoe oOpazoBaHue». Kpamuduxanus (cTeneHb)
BbIIYCKHMKA OakanaBp (ouHas ¢opma odyuenus). / I'yceBa U.T. - Vipsnosck: ®T'BOY BO Val'TlY
M. U.H. Yaesuosa, 2017. — 41 c.

5. le/IMepHLIe OLCHOYHBbIC MAaTECPHAJIbI AJIH POBECACHUSA TCKYHIEI0 KOHTPOJIA YCIIEBACMOCTH U
l'[pOMe)KyTO'—IHOﬁ aTTeCTallMu oﬁyqamumxca o AMCHMUIIJIMHE

Opranunsanus v NpoBe/ieHNe aTTeCTalli CTyAeHTa

®I'OC BO opueHTHpOBaHbI IPEUMYILECTBEHHO HE Ha COO0IIEHNE 00yJaronieMycsi KOMILIEKca
TEOPETUYECKUX 3HAHUH, a Ha BBIPAOOTKY y CTYAEHTOB KOMIIETEHIMH — JWHAMMYECKOro Habopa
3HaHI/II\/II, YMeHHﬁ, HAaBbIKOB MW JIMYHOCTHBIX KA4YCCTB, KOTOPBIC IIO3BOJIAT BBIITYCKHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PhIHKE TPY/A U YCHEUIHO NPO(pECCHOHATIBHO PEeaIn30BbIBATHCS.

B mnpomecce oOLeHKH CTYIEHTOB HEOOXOAMMO HCIIOJIB3YIOTCA Kak TpPAIUIMOHHBIE, TaK U
MHHOBAI[MOHHBIE THUIBI, BUABI U (popMbl KOHTpOs. [Ipy 3TOM mocTeneHHO TpaauIMOHHBIE CPEACTBA
COBCPHICHCTBYIOTCA B PYCJI€ KOMICTCHTHOCTHOIO IIOAXOJ4, a HWHHOBAMOHHBIC CpCIACTBA
aJlalTUPOBAHBI JUISl [IOBCEMECTHOT'O IIPUMEHEHUS B POCCUNCKON BY30BCKOM IIPAKTHKE.
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Ileq» npoBegeHHsi aTTECTAMM — IPOBEPKA OCBOEHHUS O0pa30BaTEIbHONW MPOTrPAMMBI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouyHasi arrecTalusl OCYLIECTBIICTCA B KOHLE CEMECTpa M 3aBEpIIACT H3yYCHHUE
JUCHUIUIMHBL, TOMOTAeT OLEHUTHh KpPYNHbIE COBOKYMHOCTH 3HAHUH M YMEHHH, (OpMHpOBaHUE
OIPECIEHHBIX KOMIIETCHIIUH.

O1eHOYHBIMU CPEJCTBAMH TEKYILETO OLIEHUBAHUS SIBJISIOTCS: TOKJIAJ, TECThl 10 TEOPETUUYECKUM
BONPOCAM JUCLHUIUIMHBIL, 3alllUTa IPAKTHYECKUX padoT U T.1. KOHTpOsb ycBOEHMs MaTepuana BeleTcs
PETyJISIPHO B TEUEHUE BCETO CEMECTPa Ha MPAKTHUYECKUX (CEMUHAPCKUX, Ta00OPATOPHBIX ) 3aHIATHUSX.

Ne CPEJICTBA OIEHUBAHUS, OO6pazoBarenbHbIe

H/ PICHOJ'IB?.yeMLIe JJIsL TeKyI].[eFO OLICHUBAHMUS I1IOKA3aTEIIA pCSyHBTaTBI I[I/ICLU/IH.HI/IHBI

. (hopMupOBaHUS KOMITETCHIINH

OueHouHble cpencTBa Ajs Tekymei arrecranuu | OP-1 3HaeT ocHOBHBIE 3aKOHBI XUMHUH

1. | OC-1 I'pynmoBoe obcyxieHue U OWoNmorWM, TOJNHBIA  CIEKTP
BO3MOKHOCTEH HCIIOJIb30BaHMS

2. | OC-2 3amura pedepara METOJI0B MAaTEMaTHUYECKOI0 aHaIU3a U
MO/JICJIUPOBAHMSI, COBPEMEHHbBIE

3. OC-3 Pemienue 3a1ad 06pa30BaTenBHLIe u

UH(DOPMAIMOHHBIE TEXHOIOTHH.
4. | OC-4 [lucbMEeHHOE TeCTUPOBAHUE
OP-2 VYmeer wucnonp3oBaTh B
5. | OC-5 Vcrmbiit onmpoc PAKTHYCCKOM JEATENbHOCTH
OCHOBHBIE ~ 3aKOHBI ~ XHMHH |
OWOJIOTHH, TPUMEHSATH PE3YJIbTaThI
TEOPETHYECKUX u
IKCIICPUMCHTAJIbHBIX HCCHCI[OBaHHﬁ;
UCIIOJIB30BaTh B MPO(eCCHOHATBLHON

6. | OC-6 KonTponpHas padbora

OueHovHbIe CcpeAcTBa AJIA HPOMEKYTOUHOMH

aTTecTalMu
(>K3amen) JIESITENBHOCTH COBpPEMEHHBIC

7. | OC-7 Dk3ameH B (pOpPME yCTHOTO COOECENOBAHMS 11O obpasoBaTenbHbIe 1

" g ompocam MH(QOPMALIMOHHBIE TEXHOJIOTHH.

OP-3 Bnangeer HaBBIKAMU

HCIIOJI30BaHUs METOZ0B

MaTeMaTHYECKOTO aHaIu3a;

HaBBIKAMH TEOPETUYECKUX 151

IKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Iﬁ.

Onucanue OLIEHOYHBIX CpPEACTB U HEOOXOAMMOIo 000pydoBaHMs (A€MOHCTPALMOHHOIO
MaTepHaia), a TaKkKe MpoLenypbl U KPUTEPHH OLCHUBAHUS MHIMKATOPOB JOCTMXKEHUS KOMIIETCHIIMN
Ha pa3IMYHBIX dTanax WX (OPMHUPOBAHMS B TMPOIECCE OCBOCHUS 0O0pPa30BATEIHHOM MPOTPAMMBI
npenacraBieHbl B DOHAE OLIGHOYHBIX CPEACTB Ul TEKYIIEro KOHTPOJIS YCHEBAEMOCTU U
MIPOMEKYTOUHOM aTTeCTaI[H 10 AUCHUTIIMHE «XUMUS».

Mamepuannt, ucnonb3yemole 011 MeKyue20 KOHMPOJisa yCnesaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'II)I AJId OpraHvu3annuu TGKYHIeﬁ arrecTaluu nNpecaCTaBJICHBI B .5 IporpaMmal.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune
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OC-7 Jk3amen B (popMe YCTHOTO cobeceJ0BAHUS MO BONIPOcam

IIpumepHBIe BOIPOCHI K IK3aMeHY
1. Ilpeamer xumuu. Pu3nyeckrue U XUMUUYECKHUE SBICHHUS.
2. OCHOBHBIC IOHATHUS XUMHH: aTOM, MOJIEKYJIa, XUMHUUECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, OTHOCUTEJIbHAS aTOMHAsl Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHas Macca, MOJIb, MOJISIpHAs
Macca, aJuIoTponusi. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
3. XuMHYecKue peakuu U Kiaccu(uKalus Ux 1o pa3IuyHbIM IpU3HAKaM.
4. OCHOBHBIE 3aKOHBI XMMHHU: 3aKOH COXPAHEHMSI MACChl BELLIECTB, 3aKOH MIOCTOSIHCTBA COCTaBa, 3aKOH
IPOCTHIX OOBEMHBIX OTHOIIEHUH, 3aKOH 3KBUBAJIEHTOB, 3aKOH ABOTra Ipo.
5. Oxcuapl: KnaccupuKanys, XMMUYECKHe CBOMCTBA U IIOJIy4YEHUE.
6. OcHoBaHUS: KJIacCU(PHUKAINI, XUMUYECKHE CBOMCTBA U MOIy4YEHHE.
7. Kucnorsl: knaccupukanys, XMMHYECKHE CBOMCTBA U MTOJTyYCHHE.
8. Conu: knaccupukanus, XMMUYECKHE CBOMCTBA U MOJTyYCHHE.
9. Ilepuwomnueckuii 3aKoH U niepuoaudeckas cucrema /[.1. Mennaeneena.
10. Ilepuoauyeckuii 3aKOH U CTPOSHHE aTOMA.
11. Crpoenue 351eKTpoHHBIX 00004eK aTomMa. CTpoeHHeE SAep AaTOMOB XUMHUYECKUX 3JIEMEHTOB.
12. N3oromsl. M300apsl. PagroakTHBHOCTS. SepHbIC peaKIium.
13. Xumnueckast cB3b U €€ BUJIbl. THUIIBI KPUCTAIUINYECKUX PEIIETOK.
14. DnekTpooTpULIaTENbHOCTh, CTENIEHb OKUCIIEHUS, BAJIEHTHOCTh. OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUH.
15. CxopocTbh XUMHYECKHUX peaKIiil. XHUMUYECKOE PABHOBECHUE U YCIOBHSI €T0 CMELICHMUSL.
16. ucnepcHble cuctemsl ¥ pacTBOpbl. CriocoObI BBIPAKEHHS KOHIIEHTPALIMU BELLIECTBA B PACTBOPE.
17. PactBopumMocTs BeliecTB. TemnoBsle iBIEHUS NpU pacTBOpeHuu. Kpucramioruaparsl.
18. Dnexrponutuyeckas qucconuanus. Crenens aucconuanuu. CUIIbHbIE U ¢1a0ble 3JIEKTPOJIUTHL.
HonHble peakliiy B pacTBOPax 3JIEKTPOJIUTOB.
19. Dnekrponus.
20. T'uaponus corei.
21. OO6mue ceoiictBa MetamnoB. CBOMCTBA HEMETAIIIIOB.
22. ®u3nveckre U XUMUYECKHE CBOWCTBA BOJAOPO/IA, OJTYYCHUE U TPUMEHEHHE.
22. ®u3nvecKre U XMMUYECKNE CBOMCTBA BOJBI.
23. O6mias xapakTepUCTHKA JIEMEHTOB INIaBHOM noiarpynmnsl 1 rpymnmbl. Ousnueckue U XUMMHUYECKHE
CBOIMCTBA LIEJIOYHBIX METAJIOB.
24. OOuiast xapaKTepUCTHKA 3JIEMEHTOB TiaBHOW noAarpynmnsl 11 rpynnsl. duznueckue U XMMUUECKHE
CBOICTBA LIEIOYHO3EMEIBHBIX METAIIIOB.
25. Amomunuil. dusnueckue U XUMHYECKHE cBOMcTBa. IIpakTHueckoe 3HaueHUE AIIOMHHMS U €ro
COCIMHEHU.
26. OOmas xapakTepUCTUKa IEMEHTOB 4 A rpynmnbl. Yriepol. AioTpomnus yriepojaa. XUMHUECKHe
CBOICTBa yIiepoa U €ro COeIUHEHU.
27. Kpemunii. ®uzndeckue u XUMHUYECKHe cBOMCTBA. OKCHI KPEeMHHUSI.
28. Azor. ®dusnueckre U XUMUYECKUE cBoiicTBa. AMMMak. KuciopogHsle coelMHEHUs a30Ta U HUX
CBOMCTBA.
29. ®ochop. Amnorponus. Puzuueckue M XUMHUYECKHe cBoiicTBa. KucnoponHsle coequHEHus
dbocdopa
30. Kucnopoxn. Amnorponus kuciopoaa. Boxga n nepokcun Boropoaa.
31. Cepa. Anmnotponusi cepsl. PU3NUECKUE U XUMHUUYECKHE CBOMCTBA cepbl. COEMHEHUSI CEPhl U UX
CBOMCTBA.
32. Dnementsl V11 A rpynnel. Xiop, ¢puznyeckue U XMMHYECKHE CBOMCTBA. XJIOPOBOAOPOI U €ro
MIOJIyYEHHUE.
33. Kucnopoansie coequHenus xyopa. [[puMenenne Xaopa 1 ero COeIMHEHMI.
34. @top. bpom. Noa. duznueckre 1 XuMUYECKUE CBOMCTBA, IPUMEHEHHUE.
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35.0neMeHThI MOOOYHOM moarpynmbl 1 rpynmel. @u3nyeckre U XUMHYECKUE CBOMCTBA MenH, cepedpa
u 3070Ta. O0IIas XapaKTepuCcTUKa CBOUCTB X KUCIOPOIHBIX coenuHeHui. [Ipumenenue.
36. lluHK, KaqMuUi U PTYTh, UX (PU3MUYECKUE M XUMHUUYECKHEe cBoicTBa. OOIIas xXapakTEpUCTHKA HX
KHCJIOPOJHBIX COCAMHEHUMN.
37. Xpowm, xeine30, PU3NYECKUe U XUMUUYECKHE CBOMCTBA UX KUCIOPOIHbIE COeIUHEHUS.
38. Mapranen. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA MapraHia B pa3HbIX CTEHEHSIX
OKHCIICHUS.

B koHIle M3ydeHUs IUCHHUIUIMHBI MOABOJATCS UTOTH pabOThl CTYJCHTOB Ha JICKIMOHHBIX H

IMPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUA 33pa6OTaHHBIX 0aJI0B B TCUCHHE CEMCCTpaA.

Kpurtepun oueHnBanusi 3HAaHUM CTYA€HTOB MO INCHUILIHHE
Dopmuposanue 6a1bHO-PEUMUH20801 OYeHKU pabombl 00yUaAOWUXCS

ITocewmenue Pabora Ha
ITocemenune KonTponbhas
. MPAKTUYECKHUX | MPAKTHUYCCKHUX DK3aMeH
JIEKIIUHA . paborta
3aHATUI 3aHATUAX
Pasbannoska | g g 15x 1=15 | 15x 12=180 64
10 BAIAM 32 6aiuia
OaJu10B OaJu10B OaJUI0B Oaa
1 pabor
cemectp CyMMapHbIit 9 Oasu10B 24 danna 204 oanna 236 Oaw1oB 631?12)13
Makc. 0ar max max max max max

Kpumepuu oyenusanus pabomel obyuaiouecocs no umozam 1 cemecmpa

OuneHka Baausl (3 3E)
«OTIUYHOY 271-300
«XOPOIIIO» 211-270

«yIOBJIETBOPUTEIHHOY 151-210
«HEYIOBJIETBOPUTEIILHO» 150 u meHee

6. MeToauyeckue yKazaHusi JAJsl 00y4aIOLIUXCS MO0 OCBOEHUI0 TUCIUTLIUHBI

VYcnenrnoe u3ydeHue Kypca TpedyeT oT 00y4aromuXxcsl TOCEIIEHUS JIEKIUM, aKTUBHOW pabOThI
Ha 7a00paTOPHBIX 3aHSATHUSIX, BBHIMOJTHEHUS BCeX Y4eOHBIX 3aJaHMil MpEro/iaBaTes, 0O3HAKOMIICHUS C
OCHOBHOW M JIOIIOJIHUTEIBHOM JINTEPATYPOM.

3anuch NEKIMH — OJHA U3 (OpPM aKTUBHOM CaMOCTOATENbHOW paboOThl OO0yYarommxcs,
TpeOyroIasi HaBBIKOB M YMEHHUS KpPaTKO, CXEMAaTHYHO, MOCIEAOBATEIbHO M JIOTHYHO (UKCHUPOBATH
OCHOBHBIE TIOJIOKEHHI, BBIBOJBI, 0000IIeHHs, (HOpPMYITHPOBKU. B KOHIE JIeKIMH MpernojaBaTelb
ocTaBisieT BpeMs (5 MHHYT) JUIi TOTO, YTOOBI OOydYaromuecs WMEIH BO3MOXHOCTh 3a/1aTh
YTOUHSIONIME BOMPOCHI MO M3yd4aeMOMY MmaTepuaiy. M3-3a HEOCTaTOYHOrO KOJMYECTBA ayJUTOPHBIX
4acOB HEKOTOPHIE TEMBbl HE Y/IAaeTCS OCBETUTh B TIOJTHOM OOBEME, MTOITOMY IPENoaBaTelb, IO CBOEMY
YCMOTPEHHIO, HEKOTOPhIE BOIIPOCHI BEIHOCHT HAa CaMOCTOSTENLHYIO paboTy CTYACHTOB, PEKOMEHAYS TY
WA UHYIO JuTeparypy. Kpome 3Toro, ajis JTydmiero ocCBOSHUsSI MaTepuaia U CUCTEMAaTH3aIMKA 3HAHUH 110
TUCHUTUIMHE, HEOOXOIMMO TIOCTOSIHHO pPa3OupaTh MaTepuallbl JIEKIUH M0 KOHCIEKTaM U y4eOHBIM
nocoousiM. B cirydae HeoOX0oaAMMOCTH 00pamiaThes K Mperno1aBaTello 3a KOHCYIbTaIlHEH.

IHoaroroBka K J1a00OPaTOPHBIM 3aHATHSIM.

[Tpu moAroTOBKE K JTA0OPATOPHBIM3AHATHUSM CTY/IEHT JOHKEH H3yYUTh TEOPETHUECKUN MaTepua
0o TeMe 3aHATHs (MCHOJb30BaTh KOHCHEKT JIEKIMWA, U3yYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMHUTHCS C
JIOTIOJTHUTEIPHON ~ JIMTEPAaTypoi, TpH HEOOXOJUMOCTH JOIMOJHUTH KOHCTEKT, Jielnas B HEM
COOTBETCTBYIOIIME 3aIIMCH U3 JUTEPATYPHBIX UCTOYHUKOB). B ciydae 3arpyaHeHMid, BOSHUKAIOLIUX MTPU
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OCBOCHHH TEOPETUYECKOr0 MaTepuaia, CTYIEHTY cieayeT oOpamarbcs 3a KOHCYIbTalMed K
npenojaBarento. Mg Ha KOHCYIBTAINI0, HEOOXOIUMO XOPOIIO MPOAYMATh BOIPOCHL, KOTOPEIE TPEOYIOT
pa3bSICHEHHUS.

B navane 1abopaTopHOro 3aHsTHS IPENoJaBaTelb 3HAKOMUT CTYJEHTOB C TEMOM, OIVIAIIAeT IIaH
MPOBE/ICHUS 3aHSTUS, BbIAAET 3a7aHue. B TeueHue OTBEAECHHOIO BPEMEHU Ha BBIMIOJIHEHHE pabOThI
CTY/ICHT MOXET 0OpaTUThCS K MPETOIaBaTelI0 32 KOHCYJIbTAIIEH WIN Pa3bsCHEHUSIMH. B KOHIIE 3aHATHS
MIPOBOJUTCS MIPUEM BBINOJIIHEHHBIX paboT, coOeceI0BaHUE CO CTYICHTOM.

Pe3ynbTaThl BBHIMONHEHHS JIA0OPATOPHBIX Pa0OT OIEHUBAIOTCS B Oaylax, B COOTBETCTBUH C
OaJTIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Iinanbl 1a6opaTopHbIX 3ansaThii (1 cemectp)

Jlabopamopnas paooma Ne 1. Beenenue. OCHOBHbIE XUMUUECKHUE MTOHSTHS U 3aKOHBI.
Leap paboThl: BHIIOIHUB NPEUIOKEHHBIE 33JaHUS, O3HAKOMHUTBCSI C OCHOBHBIMU
XUMHUYCCKHMH MTOHATHSAMH U 3aKOHAMHU.
PexomMeHnganum Kk caMOCTOATEIbHON padoTe:
1. I[TpopaGoTarh MaTepuai o Teme J1abopaTopHON pabOTHI.
2. IloBTOpUTHh JNEKIMOHHBIM MaTepuan Mo teme «BBeneHue. OCHOBHBIE XMMHUYECKHE MOHATHS U
3aKOHBI», OTBETUTh HAa KOHTPOJILHBIC BOIIPOCHI.
Bomnpocel a1 00Cy:KIeHUA:
1. IIpenmer oOmieii 1 HEOPraHUYECKONH XUMUH.
2. 3HaueHNe XMMUYECKUX 3HaHUU JJis Oyaylux mpenojaBateneii reorpaduu 1 OUOIOTUH.
3. XUMUYECKUH dJIEMEHT.
4. IIpocTeie U CII0KHBIE BEIIECTBA.
5. 3akoH ABorajapo.
®opmMa npeacTaBJIEeHHS 0TYETA:
CTyaeHT AOMKEH NPEJICTABUTh PEIICHHWE MPEIJIOKEHHBIX 3a]ad B YCTHOW WJIM MHUChbMEHHOMU

dopme.

Jlabopamopnas paboma Ne 2. Beenenvie. OCHOBHbIE XMMUUYECKUE TIOHATUS U 3aKOHBI.
[eas padoThbI: BBHINOJHUB MPEIJIOKEHHBIE 3aJaHUs, O3HAKOMHUTBCS C OCHOBHBIMHU
XUMUYECKUMHU MOHATUSIMH U 3aKOHAMH.
Pexomenpanum Kk caMmoCcToATeIbHOM padore:
1. [TpopaboTath MaTepual Mo TeMe JIabopaTOpHO paboTHI.
2. IloBTOpuTh JNEKIMOHHBIA MaTepual 1o Teme «BBemenue. OCHOBHBIE XWMUYECKHE TOHATUS U
3aKOHBI», OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.
Bonpocs! 14151 00cyKIeHus:
1. 3akoH COXpaHEHHUs MAcChl U DHEPTHH MPU XUMUYECKIX PEAKITUIX.
2. 3aKOH MMOCTOSTHCTBA COCTaBa.
3. XuMU4ecKuil S5KBUBAJICHT.
4. 3aKOH PKBUBAJICHTOB.
5. YpaBHEeHUS XUMUYECKUX PEaKIUi.
6. Pacuersl mo xumMudeckuM (HOpMyJIaM U ypaBHEHUSIM.
dopMa npeacraBIeHus 0T4eTa:
CTyneHT JOKEH MPENICTAaBUTh pEIICHUE MPEIIOKEHHBIX 3a7ad B YCTHOW WM MHCHhMEHHOMN

dopme.

Jlabopamopnas pavoma Ne 3. CTpoeHre BELIECTBA.
He.ﬂb P a00ThI: BBIIIOJITHHUB  NPEIJIOKCHHBIC  3aJaHus, O3HAKOMUTBCA C OCHOBHBIMU
XUMHUYECKUMHU MOHATHIMH U 3aKOHAMHU.
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PexomeHaanmu K caMoCTOSITE/IbHOM padoTe:

1. IlpopaboTath MaTepHa o TeMe JIabopaTopHOU PabOTHI.
2. IloBTropuTh JEKIMOHHBIA MaTepuas 1o Teme «BBenenune. OCHOBHBIE XWMHUYECKHE IOHATUA U
3aKOHBI», OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI.

Bomnpoce! ni1s1 00cy:KkaeHus:
1. 3HayeHrEe aTOMHO-MOJIEKYJIIPHOW TEOpUH KakK (pyHIaMEHTa COBPEMEHHOW XUMUH.
2. CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUU aToMa.
3. XapaKkTepucTUKa COCTOSTHUS JJIEKTPOHA B aTOME.
4. KBaHTOBBIC YHCIIa.
5. ATOMHBIE OpOUTAIIH.
6. EMKOCTB 3I€KTPOHHBIX CIIOEB.
7. Tpu mpuHIMNa 3aroIHEHUs aTOMHBIX opOutanei: npunuun [laynu, npaBuno XyHAa, TPUHLHKIT
HAaUMEHBILIECH SHEPTUH.

®opMma npeacTaBjieHus oTYeTAa:

CTyneHT AOMKEH NPEICTaBUTh PElIeHHWE MPEIJIOKEHHBIX 3a]ad B YCTHOW WJIM MHUCHbMEHHOMN

dbopwme.

Jlabopamopuaa paooma Ne 4. [lepuoaruecknii 3aK0H U NEPUOJUYECKAs] CUCTEMA XUMHUECKUX
anemenToB JI.M. Menpeneena.
Ienp paloThI: BHIIOIHUB MPEIJIOKECHHBIE 3alaHus, W3ydnuTh Ilepuoguueckuil 3aKoH u
IIEPUOIUYECKYIO CUCTEMY XMMUYECKUX ieMeHToB [[.M. Menneneesa.
OCHOBHBIMM XMMHUYECKUMHU MOHATUAMH U 3aKOHAMHU.
PexomeHnaaumum k camocTosiTe/IbHOM padore:
1. IlpopaboTate MaTepHa o TeMe J1abopaTopHOH PadbOTHI.
2. TToBTOpHUTD JIGKIMOHHBIM MaTtepuan 1mo teme «llepuoguueckuii 3aKOH U MEePHOAMYECKasi CUCTEMa
XUMHUYECKHX 3i1eMeHTOoB [[.J. MenzeneeBa», OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI.
Bonpocs! 1151 00cyKIeHus:
1. DnexTpoHHBIE U ANIEKTpOHOTrpadudecKrue GOpMyIIb.
2. Ilepuogmueckas cuctema XuMudeckux >nemento /I.M1.Menneneena.
3. Ilepuosl, rpynisl, MOATPYIIIIHL.
4. IlepuoMYHOCTh U3MEHEHMS CBOMCTB 3JIEMEHTOB U UX TUIIWYHBIX COEAMHEHUH.
5. XapaKTepucTHKa CBOICTB JIEMEHTOB IO UX MECTY B EPUOINYECKOI TabmuIe.
6. Ilepumoanueckuii 3aKOH W TEPHOAMYECKAs CUCTEMa XMMHUYECKHX 3JIEMEHTOB B CBETE€ YUCHHS O
CTPOEHHUH aToMa.
7. IlepruoaAMYHOCTD CTPOEHUS AIEKTPOHHBIX CIIOEB.
®opMa npeacTaBJIeHus 0TYeTAa:
CTyneHT JOKEH MNpelCTaBUTh PELIeHHE MPEJIOKEHHBIX 337ad B YCTHOW WM MHCbMEHHOU

dopme.

Jlabopamopuaa padoma Ne 5. Ilepuoanuecknii 3aK0H U NEpUOIUYECKas CUCTEMA XUMHUECKUX
anemenToB JI.J11. Menaeneena.

Ilenp padoThI: BHINIOIHUB MPEIJIOKEHHBIE 3alaHus, M3yduTh llepuoauueckuii 3akoH U
MIEPUOIUYECKYIO0 CUCTEMY XUMUYECKUX ieMeHToB [[.M. Menneneesa.

OCHOBHBIMHM XMMHUYECKUMH MOHATUIMH U 3aKOHAMHU.

PexomMeHpanum Kk caMOCTOATEIbHOM padoTe:
1. IlpopaboTath MaTepHal Mo TeMe J1adopaTopHOi paboTHI.
2. IloBTOpuTh JIEKUMOHHBIA Marepuan no teme «llepuoguueckuii 3aK0H M MEpUOANYECKAsT CHUCTEMA
XUMHUYecKHX 31eMeHToB [[.J. MenaeneeBa», OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Bomnpocs! 1151 00CyKa1eHUA:

1. DnexTpoHHBIE U ANIEKTpOHOrpadudeckre GopMyIbl.
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2. [lepnoanueckas cuctema Xumudeckux 3nmeMenToB J1.J11.Mennaeneena.
3. Ilepuosl, Tpynibl, MOATPYIIIEL.
4. TleproAMYHOCTD U3MEHEHHUS CBOMCTB JIEMEHTOB M MX TUITMYHBIX COSTUHEHUH.
5. XapakTepucTHKa CBOMCTB 3JIEMEHTOB TI0 UX MECTY B IIEPUOINICCKON TaOIIHUIIE.
6. Ilepuoanyeckuii 3aKOH M TIEPHOIUYECKAs CHUCTEMa XHMHUYECKHX DJJIEMEHTOB B CBETE YUYCHHUS O
CTPOCHHUH aTOMA.
7. [lepnoAMYHOCTH CTPOCHHUSI DJICKTPOHHBIX CIOECB.
dopmMa npeacTaBieHus: 0TYeTA:
CTyneHT JO/DKEH MPENCTAaBUTh pElICHUE NPEIJIOKCHHBIX 3a]ad B YCTHOMW HWJIM MHChbMEHHOMN

dbopwme.

Jlabopamopnas pavoma Ne 6. Xuumuyeckas CBS3b.
Ilenb padoThI: BHIIOIHUB NPEUIOKEHHBIE 3aJaHNS, U3YYUTh XUMHUUECKYIO CBA3b.
PexomeHaanmu K caMoCTOSITE/ILHOM padore:
1. ITpopaGoTarh MaTepuai o Teme J1abopaTopHON pabOTHI.
2. IloBTOpUTH NEKUMOHHBIA MaTepHall MO TeMe «XUMHUYecKass CBSI3b», OTBETUTh Ha KOHTPOJIbHBIC
BOIIPOCBHI.
Bomnpocel a1 00Cy:KaeHus:
. O6iee nmpeacTaBIeHUE O XUMUYECKOU CBSI3HU.
. OCHOBHBIE THUITBI XUMUYECKOM CBSI3U: MOHHAS, KOBAJICHTHAS, BOJIOPOIHAS, METAIITNYECKAs.
. OOMEHHBIN U TOHOPHO-aKLENTOPHBIM MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U.
. OTHOCHTENbHAS AIEKTPOOTPHUIATEILHOCTD AJIEMEHTOB.
. IloynsipHOCTB CBSI3M.
. BaJleHTHOCTb U cTeneHb OKUCICHUSI.
. IlonsipHbIE ¥ HETIONSIPHBIE MOJIEKYIIBI.
®opmMa npeacTaBJIEeHHS 0TYETA:
CTyneHT JOKEH NpPEeJCTaBUTh PEUICHHE IMPENIOXKEHHBIX 337ad B YCTHOM WM NMHUCbMEHHOMN

dopme.

~NOoO oIk WN -

Jlabopamopuaa paboma Ne 7. CKOPOCTb XUMUUYECKON peakuu. XMMHUECKOE PABHOBECHE.

Leab padoThI: BBIIOIHUB MPEUIOKEHHbBIE 33JaHUSI, U3YUUTh CKOPOCTh XMMHUECKOH peakluy 1
XUMHYECKOE PAaBHOBECHE.

Pexomenaaumuu k camocTosiTe/IbHOM padore:
1. IlpopaboTath MaTepHal Mo TeMe J1adopaToOpHOM paboOTHI.
2. TloBTOpuTh NEKUMOHHBIH MaTepuan mo teme «CKOpPOCTh XHMHUYECKOM peakiuu. XHUMHUYECKOe
paBHOBECHE», OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

Bonpocs! 14151 00cyKIeHus:
1. TTonsiTHE O CKOPOCTU XUMHUYECKUX PEAKIIHH.
2. ®axTophl, BIHSIOIMIME HA CKOPOCTh PEAKIMH: TPUPOAA M COCTOSHHE pPEarupyroliux BeIIeCTB,
KOHIIEHTpALUsl PeareHTOB, TEMIIEpaTypa, KaTalIu3aTophl.
. 3aKOH JeMCTBHUS Macc.
. KoHcranra ckopoctu peakiuu, ee pU3nuecKuii CMbICI.
. Karanmus.
. 3HaUEHHUE KaTajln3a B HAPOJHOM XO3SIICTBE.
. HeoOGpatumeble 1 oOpaTUMble XUMUUYECKUE PEAKIIHH.
. Koncranra paBHoBecusl.
. CMelieHre XUMHUYECKOI0 PAaBHOBECHS.
10. IMpunnun Jle-aTense.
dopma npeacTraBJieHus oTYETA:

O© 00 ~NO 01~ W
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CTYAEHT NOJDKEH MPEACTABUTh PEUICHUE MPEAJIOKEHHBIX 3a/7a4 B YCTHOW WM MHCbMEHHOM
dopme.

Jlabopamopnas paboma Ne 8. PacTBopbl.
Ilenp padoOTHI: BBIIIOIHUB MPEJIOKECHHBIE 3aaHNS, U3YYUTh TeMy «PacTBOpBI».
PexomeHnaanmum Kk caMmocTosiTeILHOM padore:
1. IlpopaboTate MaTepHa o TeMe J1abopaTopHOH PabOTHI.
2. IloBTOpUTH JIEKLIMOHHBIN MaTepua 1o Teme «PacTBOpbI», OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.
Bomnpoce! pi1s1 00cy:KkaeHus:
1. ITonsTue o pacTBOpax.
2. Teopust pacTBOpOB.
3. PacTBOpUMOCTb Pa3/IMUHBIX BEILECTB.
4. Buzipl pacTBOpOB.
5. JlucnepcHble CUCTEMBI.
6. CriocoObl BBIpa)KEHHSI KOJIMYECTBEHHOTO COCTaBa M KOHIIEHTPAI[MH PACTBOPOB: MAaccOBasi O,
o0BbeMHas /10J1s1, MOJIbHAs J0JIs, MOJISIpHAs: U HOpMaJlbHasi KOHUEHTPALUU, TUTP.
7. Teopust 2IEKTPOIUTHUECKOMN TUCCOLMALINN.
8. CteneHp AUCCOLUALIHH.
dDopMa npeacTaBIeHus 0T4eTa:
CryneHT HODKEH IPEICTaBUTh PEUICHHE IPENIOKEHHBIX 3a7ad B YCTHOM WM NHCbMEHHON

dbopwme.

Jlabopamopuas paboma Ne 9. PacTBOPBHL.
Leanb padoThI: BHINOIHUB IPEAIOKEHHBIC 3a/1aHHs], U3YUUTh TeMy «PacTBOpPBI».
PexomeHnaaumum Kk caMmocTosiTe/IbHOM padore:
. [IpopaboTath MaTepual mo Teme J1abopaTopHOM paboTHI.
. [loBTOpUTH JIEKIMOHHBIN MaTepuai 1o Teme «PacTBOpbI», OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
Bonpocs! 1i1s1 00cyKIeHAA:
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.
. KHcnotel, o0CHOBaHHUA U CONM B CBETE TEOPUU DIIEKTPOJIUTHUECKON AUCCOLUALINH.
. KoHcTanTa nucconmanun.
. loHHBIE ypaBHEHUS.
. NoHHOE npoun3BeicHNE BOJIBI.
. Bonpopoanslii nokasarens pH.
. 'maponns coneit B BOJHBIX pacTBOpax.
. Paznnunble ciyyau rugponusa.
. Bydepnbie pacTBOpHI.
®opMma npeacTaBJIeHUs 0TYeTA:
CTyneHT JOMKEH MpelCTaBUTh PELIeHHE MPEIJIOKEHHBIX 337a4 B YCTHOW WM MHChMEHHOU

dopme.

N —
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Jlabopamopuaa paboma Ne 10. OKUCINTEIBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI.

He.ﬂb paﬁoTbl: BBIIIOJTHUB MPCAJTOXKCHHBIC 3adaHus, H3YYUTb TEMY «OKUCIUTEIIBHO-
BOCCTAaHOBUTENIBHBIE MPOLIECCHI».

PexkomMeHnpauum Kk caMOCTOATEIbHOM padoTe:
1. IlpopaboTath MaTepHal Mo TeMe JJabopaTopHOU PabOTHI.
2. IloBTOpHUTH JNEKIMOHHBIM Marepuan Mo Tteme «OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE IPOLIECCHIY,
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

Bomnpocs! 1151 00CyKaeHus:

1. OKHCIUTETHHO-BOCCTAHOBUTENbHBIC PEAKIUH.
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2. Baxknelme OKUCIUTEIN U BOCCTAHOBUTEH.
3. PO.HB Cpe,Z[BI B HpOTeKaHI/II/I OKHUCJIIUTCIBHO-BOCCTAHOBUTCIIBHBIX HpOI_[eCCOB.
4, MeTtobl ypaBHUBAaHHS OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
dopmMa npeacTaBeHus: 0TYeTA:
CTyaeHT AOKEH NPENCTaBUTh pElIeHUE MPEIJOKCHHBIX 3a7ad B YCTHOHW WM MHChbMEHHOMN

dopme.

Jlabopamopnaa paboma Ne 11. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI.
Ileqs pa0oThI: BBHITOJHUB MPEAJOKEHHbIE 3aJaHusd, HU3Yy4UTh TeMy «OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE IIPOLIECCHD.
PexomeHnaanmum Kk caMmocTosITeILHOM padore:
1. IlpopaboTate MaTepHa o TeMe J1abopaTopHOH PabOTHI.
2. IloBTOpUTH JIEKIMOHHBIM Marepuan mo Teme «OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE IPOLIECCHD,
OTBETUTb HAa KOHTPOJIbHBIE BOIIPOCHI.
Bonpocs! 1151 00cyKIeHus:
1. CranpapTHBIN 37€KTPOIHBIA NOTEHIIHAI.
2. Psiy1 HanpshKEHUH METalIoB.
3. YpaBuenne HepHcra.
4. 'anpBaHUYECKUE DIIEMEHTBHI.
5. DneKTpoau3.
dopMa npeacTaBIeHus 0T4era:
CryneHT JOJKeH MpeICTaBUTh PELICHHE NMPEeIIOXKEHHBIX 337ad B YCTHOW WJIM NMHCbMEHHOMN

dbopwme.

Jlabopamopnasa paboma Ne 12. O630p METAIJIOB U HEMETAILIOB.
Lenabp padoThI: BHIOIHUB MpPEIIOKEHHBbIE 3aqaHusl, H3y4yuTh Temy «OO030p MeTauioB u
HEMETAJIJIOBY.
PexoMeHnganmu k caMmoCTOATeIbHOM padoTe:
1. I[TpopaGoTaTh MaTepua o TeMe JIabopaTOpHOU padOTHI.
2. TloBTOpUTh JNEKUMOHHBIM Marepuan no temMe «0O030p MeTallIOB U HEMETaIOB», OTBETHTh Ha
KOHTPOJIbHBIE BOITPOCHI.
Bonpocs! 1i1s1 00cyKIeHUA:
1. O0mas xapakTepuCcTUKa METAIJIOB.
2. IlonoxxeHue MeTaJlJIoB B IEPUOIUYECKOM cUCTeMe.
3. ®usnueckre 1 XUMUIECKIE CBOHCTBRA.
®opMa npeacTaBJIeHus 0TYeTAa:
CTyneHT JOJDKEH MPENCTaBHTh PEIICHHE MPEIOKEHHBIX 3a/a4 B YCTHOW WM NMHUCHMEHHOM

dopme.

[ToaroroBka K yCTHOMY AOKJIANY.

Jlokmasipl 1enaroTest Mo Kaxk/10M TeMe C LIEbI0 MPOBEPKU TEOPETHUECKUX 3HAHUM 0Oyuaromierocs,
€ro CIOCOOHOCTH CaMOCTOSITENBHO TNPHOOpETaTh HOBBIE 3HAHUS, paboTaTh C MH()OPMALMOHHBIMU
pecypcaMu U U3BIIEKaTh HYKHYIO0 HHPOPMALIHIO.

Jlokiazipl 3aciylIMBalOTCS B HaYalle IPAKTUYECKOTO 3aHATUS 110CIIE U3YyUEHUsI COOTBETCTBYIOLIEH
TeMbl. [IpoomKUTEeThHOCTE AOKIIa1a He J0/DKHA MPEBHIIAaTh / MUHYT. TeMy TOKIaaa CTYACHT BRIOMpPAET
I10 KEJIAHNIO U3 MPENI0KEHHOTO CIUCKA.

HpI/I IMOATrOTOBKE JOKJIada CTYACHT IOOJIKCH H3YYHTb TGOpeTI/I'-IeCKI/Iﬁ Marcpuail, HCIOJIb3Yys
OCHOBHYIO U JIONIOJHUTEIBbHYIO JIMTEpaTypy, 00s3aTebHO COCTaBUTh IUIaH JIOKJIana (IepeueHb
paccMaTpUBaEMbIX KM BOIPOCOB, OTPAXKAIOIIUX CTPYKTYPY M IIOCIIEIOBATEIBHOCT MaTepHaia),
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MOJTrOTOBUTH pa3fAaTOYHbIN MaTepuan Win npeseHrtanuio. [Iman nokmaaa HE0OX0IUMO MpeaBapUTEIHHO
COTJIacOBaTh C MPENOAABATEIIEM.

BricTymienue 10MmKHO CTPOUTHCS CBOOOTHO, YOEAUTENILHO U apryMeHTHpoBaHo. [Ipenonasarens
CIIeIUT, YTOOBI BBICTYIUICHHE HE CBOJIMJIOCH K MPOCTOMY BOCIIPOM3BEIICHUIO TEKCTa, HE JIOIYCKaeTCs
MIPOCTOE YTEHHE COCTABJICHHOTO KOHCIIEKTa JOKJIaja. BrICTynaromui Takxke J0JKEH ObITh TOTOBBIM K
BOIIPOCaM ayJIUTOPUU U JUCKYCCHH.

BerinonHeHne uToroBoi J1a6opaTopHoii padoThl.

JUJis 3aKperieHus] MPaKTHYECKUX HABBIKOB IO WCIOJB30BAHUIO WH(MOPMAIMOHHBIX TEXHOJIOTHHA
CTY/ICHTBI BBINOJHSIOT HTOTOBOE 33/IaHUE - CAMOCTOSITENIbHO WM paboTasg B MalbIX Tpynmax mo 2
YEJI0BEKA, 107 PyKOBOACTBOM IIPEIO1aBaATENSL.

Tekymias mpoBepka pasenioB paboThl OCYIIECTBISIETCS B XO/IE BHIMOIHEHHS pabOTHI Ha 3aHSITHSIX
U Ha KOHCYIbTalMsIX. 3allldTa HMTOTOBOM pabOThl MPOBOIMTCS HA IOCIEAHEM 3aHATUU WIM Ha
KOHCYJbTAIlUM TpernojaBarens. [l oka3aHMs TOMOIIM B CAMOCTOSATEIBHOW pPaboOTe MPOBOASATCS
VMHAUBU1yAJIbHbIE KOHCYJIbTALINN.

Ilonroroska k Tecry.

[Tpu moaroToBKe K TeCTy HEOOXOIMMO U3YYUTh TEOPETUUECKUH Marepuan 1o aucuuruimHe. C
LIEJIBI0 OKa3aHMs TIOMOIIM CTYAECHTaM IIpU MOJArOTOBKE K TECTY MpenojaBaresieM MIPOBOIUTCS IPYIIOBast
KOHCYJIBTAIIUSA C LIENbIO Pa3bsCHEHUsI HANOOJIee CIOKHBIX BOIIPOCOB TEOPETHUECKOT0 MaTepHara.

7. IlepeyeHb OCHOBHOIl M [IONMOJIHUTEJIbHOI YueOHOIi JuTepaTypbl, WHTepHeT-pecypcoB,
He00X0AUMOM /1J151 0CBOEHUS TMCUMILTUHBI

OcHoBHas JIUTEepaTypa
1. 1. CemenoB, U. H. Xumus : yueOnuk / . H. Cemenos, U. JI. Ileppunosa. — 3-e uza. — CaHkT-
[TerepOypr : Xwummsgar, 2020. — 656 c. : wn. — Pexum pocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599172

2. CyBopos, A. B. O6mas xumus : yueOHuk / A. B. CyBopos, A. b. Hukonbckuii. — 6-e uzn. — CaHkr-
[Terepbypr : Xummspar, 2020. — 624 c. : un. — Pexum nocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599264

3. MaprteiHoBa, T. B. Heoprannueckas xumus : yueonuk / T. B. MapteinoBa, 1. 1. Cynonunxkas, 1O.
C. AreeBa. — 2-¢ u3n., ucnp. u gorn. — Mocksa : UHOPA-M, 2023. — 348 c¢. + Jlon. marepuaibl
[DnexrponHslii pecypc]. — (Boiciiee obpaszoBanue: bakaraspuar). — DOI 10.12737/1860987. - ISBN
978-5-16-017553-9. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1860987

JlonoTHUTEIbHASI JIUTEPATypa

1. TIpecc, . A. OcHoBrl o6mieit xumuu : yaeOHoe mocodbue / M. A. Ilpecc. — 4-e u3a. — CaHKT-
[TetrepOypr : Xummsgar, 2020. — 352 c. : wn. — Pexum pocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=98339

2. BanyeBa, T. H. CmocoGbl pemienust 3amad Mo XUMHH : ydeOHOe mocoOue i CTYACHTOB
HarnpaBJIeHus MOATroTOBKH «Xumus» : [16+] / T. H. BanyeBa, A. M. KpacnoBa. — Mocksa ; bepius :
Hupext-Memaua, 2019. — 55 c¢. : Tabm. — Pexum poctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571305

3. Bacunieckas, E. . Heoprannueckas xumus : yuebHoe nocod6ue : [16+] / E. 1. Bacunesckas, O. U.
Ceuko, T. JI. llleBnioBa. — Munck : PUIIO, 2019. — 247 c. : un., Tabn., cxem. — Pexxum moctyma: mo
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noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600065

Humepuem-pecypcol
1. https://ru.wikipedia.org/wiki
2. http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/bio/bio.html
3. https://ege.sdamgia.ru/
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