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1. OBIIASI  XAPAKTEPUCTHKA PABOUYEM TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCIUITJINHbI

[Tporpamma yuebHoro mnpeamera OVY/[.09 «Xumus» mnpenHasHaueHa Ui HU3yYEHUS
CTY/IEHTaMH CIEUATbHOCTH CPEIHEr0 MPOo(hecCHOHAIBHOTO 00pa30BaHus, peaTH3yONIUil
00pa3oBaTeNbHYI0 MPOTpaMMy CpeIHEero oOIiero oopa3oBaHus B IpeAesax OCBOCHUS
OCHOBHOM mpodeccruoHaabHON oOpaszoBarenbHON mporpammbl CIIO Ha 6a3e OCHOBHOTO
o0111ero o6pa3oBaHus IPU MOJITOTOBKE CIIEIUATMCTOB CPEAHETO 3BEHA.

1.2 Heap u niiaHupyemMble pe3y/bTaThbl 0CBOCHHS JUCHUILIMHBI:

B pesynbrate ocBoeHUS y4eOHOW MUCIUTUIMHBI OOYYArONIUICS MODKEH JOCTHYb
CJIEIYIOLIUE PE3YJIbTAThI:

JIUYHOCMHbLE:

- YyBCTBO TOPJAOCTH U YBAXKEHUS K HCTOPUM U JIOCTUKEHUSIM OTEUECTBEHHOM
XUMHUYECKON HayKd; XUMHUYECKH TpaMOTHOE TOBeJAeHHE B MpodheCcCHOHAIBHOU
JESATEILHOCTH U B OBITY MPHU OOpaIIEeHUU ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepuaIaMu U
MIPOIIECCAMU;

- TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHUS W TMOBBINICHHS KBAIU(PHUKALUUA B
n30paHHON TpOo(ecCHOHANBHON JEATENBbHOCTM M OOBEKTMBHOE OCO3HAaHUE POJIHU
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHME UCIOIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOM HAyKu U
XUMHUUYECKUX TEXHOJIOTUH JIJIsl MOBBIMICHUS] COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO Pa3BUTHS B
BBIOpAaHHON TPO(PECCHOHATIBHOM €SI TEIbHOCTH;

Memanpeomemuule:

- UCIOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEIHHOM JESATEILHOCTH U OCHOBHBIX
WHTEJJIEKTYaJIbHBIX Olepaliuil (MOCTaHOBKHU 3a/1a4u, (POPMYIMPOBaHUS TUTIOTE3, aHATIM3a U
CUHTE3a, CpPaBHEHMS, 0000IIECHUS, CUCTEMATHU3alliH, BbISIBICHUS PUUNHHO-CIICICTBEHHBIX
CBSI3€, TMOMCKA aHaJoroB, (POPMYJIUPOBAHUSI BHIBOJOB) JJIsI PEIICHUS TOCTaBJICHHOU
3a/1a4d, MPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUS

(Habmro/ieHUs, HAYYHOTO OKCIEPUMEHTA) MJisi U3YYEHHUS Pa3IMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOJUMOCTh
CTaJIKUBAThCS B MpodeccuoHanbHOM cdepe;

- HCHOJIb30BAaHHE PA3JIMYHBIX HMCTOYHUKOB [IJIsi TOJYYEHUS] XUMHUYECKOU
uH(pOpMaIU, yMEHUE OLICHUTh €€ JIOCTOBEPHOCTD ISl JOCTHXKEHUS XOPOIIIUX PE3yIbTaTOB
B IpodeccuoHalIbHOM cepe;

IlIpeomemmnuwie:

- c(hopMHUPOBAHHOCTh MPEACTABICHUNA O MECTE€ XMMHUU B COBPEMEHHON HaydyHOU
KapTUHE MUpPa; TOHUMaHUE POJIM XUMUHU B (POPMUPOBAHUU KPYro3opa U PyHKIIMOHATILHOU
IPAaMOTHOCTH YeJIOBEKa JJIsl pEIICHUs IPAKTUUECKUX 3a]1ay;

- BJIaJICHUE OCHOBOMOJIATAIOIUMU XUMUYECKUMU MOHITUSMH, TEOPUSIMU, 3aKOHAMU
U 3aKOHOMEPHOCTSMH; YBEPEHHOE TMOJb30BAHHE XHUMHUYECKOW TEPMHUHOJIIOTUEH H
CHUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO MMO3HAHUS, UCIOJIb3YEMBIMHA B XUMUHU:
HAOIOZICHUEM, ONHUCAaHUEM, H3MEpPEHHEM, DJKCIEPUMEHTOM; yMEHHE 00paldaThiBaTh,
OOBSCHATH PE3yJbTaThl MPOBEICHHBIX OIMBITOB W JejaTh BBIBOJABI, TOTOBHOCTH U
CIIOCOOHOCTh MPUMEHSATHh METOIbI IO3HAHMSI IPY PEIICHUH MPAKTUUECKUX 3a/1a4;

- c(OpMUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIC OIICHKW W TMPOU3BOIUTH
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pacyeTsl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSM;

- BJIQJICHUE MPaBUJIAMU TEXHUKH O€30MACHOCTU MPHU UCIOJIb30BAHUU XUMHUYECKHUX
BEIIECTB;

- c(OpMUPOBAHHOCTH COOCTBEHHOW IMO3UIIMM IO OTHOIIEHUIO K XUMHUYECKOH
uH(pOopMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIIATIJIMHBI

2.1. O0beM yueOHOM TMCIUIVIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHoi padoThI Ob6bem B
yacax

O0beM 4acoB BO B3aUMO/IE€HiCTBHH C NpenojaBarejgeM 108

B TOM 4YHCJIe:

-110 BUJaM y4EOHBIX 3aHITHI:

Jlexkumu, ypoku 28

JIaGopatopHble 3aHATUSA 34

[IpakTyeckue 3aHATUS 44

Koncynpranmmn 2

[IpomexxyTouHast arTectalus B popMe KOHTPOJIbHON pabOThI, 4

HK3aMeHa

CamocrosiTesibHasi padora 22

NuauBuayaJabHbId MPOEKT 20




.2 TemaTnuyeckuil IVIaH U coaepkanue yyeOHou qucuuiinabl OY /.09 «Xumusn»

HanmenoBanue Copaepxanne y4e0HOro MaTepHaJia, JJabopaTopHble H MPaKTHYeCKHe 3aHATHS, O0bem Yposenn
pa3aenoB U TeM caMoCTosITeJIbHasI paboTa 0o0y4yaronierocsi, KypcoBasi pagora (mpoekr) (ecii npeyCcMOTPEHbI), 4acoB OCBOCHHA
HHbIe BHbI Y4eOHOIi pa0oThl B COOTBETCTBHHU € Y4eOHBIM IJIAHOM
1 2 3 4
1 cemecTp
BBejennue Conep:kanne y4e0HOro MaTepuajia 2

Hay‘-IHI)IC METOABI IMO3HaAHHA BCIICCTB U XUMHWYCCKHUX sBiaeHui. Pomb OKCIICpUMEHTA U TCOPUHU B 2 1
XUMUH. 3HadYeHne Xumun npu ocBoeHnn npodeccuii CIIO u cnenmanprOocTeit CIIO TexHUYEecKoro
npomist mpodeccHoHaIhbHOTO 00pa30BaHusl.

Pa3znen 1. O0masi 1 HeopraHuveckasi XUuMHs 70
Tema 1 OcHOBHBIE NOHATHS H 3AKOHBI XUMHH 2
1.1. OcHOBHBIE Conep:xanue yue0HOro MaTepuaJia
TTOHSITHS XHMHH. CocraB BemiecTBa. XUMHUYCCKUE 3JIeMEHTBI. CrOCOOBI CYIIECTBOBAHMS XUMHYCCKHX 3JIEMEHTOB: 2 1

OcHOBHbBIE 3aKOHBI

AdTOMBI, IIPOCTHIC U CJIOXKHBIC BCHICCTBA. BeH_ICCTBa MOCTOSIHHOI'O U MEPEMCHHOI'0 COCTAaBa. 3aKkoH
XUMHUH

MOCTOSTHCTBA COCTaBa BEIIECTB. BemecTBa MOJEKYISPHOTO W HEMOJEKYJISPHOTO CTPOCHUSL.
Nsmepenne BemecTBa. Macca aToMOB W MOJIEKyld. ATOMHas equHUIa Macchl. OTHOCHUTEIIBHEBIE
aTOMHAas ¥ MOJICKYJIsipHas Macchl. KOTMYECTBO BEIIECTBA M €IUHUIIBI €70 U3MEPEHUS: MOJIb, MMOJIb,
kmoub. Ymcno ABorazapo. MonsipHast mMacca. ArperaTHble COCTOSIHHS BEUIECTBA: TBEPAOE
(kpuctaymmmyeckoe U aMopdHOe), KHUIKOe W Tra3oo0pazHoe. 3aKOH ABOTaJIpO W €r0 CIEACTBHIL.
MonsipHblii 00beM BEIIECTB B Ta3000pa3HOM cOCTOSHUH. OObEIWHCHHBIH Ta30BbI 3aKOH U
ypaBHeHuEe MenaeneeBa—Kinaneiipona. CMecu BemiecTs. Pazinununs Mexny cMecAMU U XUMHUYECKIMU
coenHeHMsIMHA. MaccoBasi 1 00beMHasl J10JIM KOMIIOHEHTOB CMECH.

Tema 2. llepnoguueckuii 3axoH u llepuoguyeckas cucreMa XumMuieckux 3jeMenToB /[.M1. MeHaeneeBa U cTpoeHue 4
aTroma

2.1. Ilepuonnveckuii Cogaeprxanue yueOHOro MaTepuaJia 4

N
[EEN

3akon /L.U. Ilepnoanuecknii 3akoH [|.M1.MenneneeBa. OtkpsiTue [I.11.MenneneessiM Ilepnonudeckoro 3akoHa.
MenpeieeBa [epuomuueckuii 3akon B popmynuposke J[.M.Menneneesa. [Tepuonndeckas Tabima XUMHISCKHX
3JIEMEHTOB — Tpaduueckoe 0ToOpaskeHHe MEepHoaNYecKoro 3akoHa. CTpyKTypa HMEepHOANYECKOi
TaOJHMLIBL: TEpUOBI (Mable U OOJbIINE), TPYNIIbI (TTIaBHAS U TOOOYHAs).




2.2. CTpoeHnue aToma. Crpoenne aroma u Ilepnonndeckuii 3akon JI.M1.MenneneeBa. Atom — croxkHas gactuna. Smpo 2 1
3Hauenue 3axoHa /.M. | (IpOTOHBI M HEUTPOHBI) U BIIEKTPOHHAsE 00oJoYKa. M3oTonbl. CTpoeHUe 3JIEKTPOHHBIX 000JI0UEK
Menpeneena aTOMOB BJIEMEHTOB MajbIX MepuoaoB. OCOOEHHOCTH CTPOECHHUS DIEKTPOHHBIX O0OJI0UEK aTOMOB

AJIEMEHTOB OOJIBIIAX TEPHOAOB (IMIEPEXOTHBIX AIeMeHTOB). [loHsATHE 00 OpOMTANSIX. S-, p- U d-

opOuTamu. OJNEKTPOHHBIE KOH(MHUTYpaIllii aTOMOB XWMHYECKHX »dieMeHToB. CoBpeMeHHas

¢dopmymuposka [lepuognueckoro 3akona. 3nadenue llepumoanyeckoro 3akona u [lepuognueckoit

CHCTEMBI XUMUYecKuX 3meMeHToB J{.11.MeHneneena nj1st pa3BuTHA HAYKH U IOHUMaHUS XUMUYECKOH

KapTHHBI MHpA.

Tema 3. CTpoeHHe BeliecTBa 24

3.1. Monnas Conep:xanue yueOHOro MaTepuaJia 14
XUMHYeCKas CBA3b. Honnast xumudeckas cBsi3b. KaTHOHBI, X oOpa3oBaHMe M3 aTOMOB B pe3yibTaTe Mpolecca 2 1
KogBasientHas OKHCIJICHUsI. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe Ipoliecca BoccTaHoBNeHMs. MloHHas
XHMHUYeCcKasi CBA3b. CBSI3b KaK CBsI3b MEXJY KaTHOHAMH M aHMOHAMH 3a CUET JJIEKTPOCTATHUYECKOTO MPHUTSKCHUS.
MeTtannndyeckas cBsi3b | Knaccupukanust MOHOB: MO COCTaBy, 3HaKy 3apsijia, HAIMYHIO TUApATHOM o0onouku. HMoHHbIE

KpucTaJuTHuecKkue pemeTki. CBOMCTBAa BEIIECTB C WOHHBIM THIIOM KPHUCTAILTMYECKON pPEIIeTKH.

KoBanentHass xummdeckasi CBs3b. MexaHM3M 0Opa30BaHWs KOBaJEHTHOH CBsi3W (OOMEHHBIH WU

JIOHOPHO-AKIIEITOPHBIN ). DNEKTPOOTPULIATEIFHOCTh. KOBaeHTHBIC TIONSIpHAs U HEMOJIAPHAS CBSI3H.

KpaTtHOCTh KOBaneHTHOI cBA3HM. MoOJeKyIsIpHBIE U aTOMHBIE KpUCTAJUTMYECKUE pemeTku. CBoicTBa

BEIIECTB C MOJIEKYJIIPHBIMU W aTOMHBIMH KPUCTAJUTMYECKUMH PEIIeTKAMHU.

Mertannnueckast cBsi3b. MeTajuinieckasi KpUCTaJUIM4IecKas pelieTka i MeTaJuIndeckas XuMHUecKast

cBsi3b. DU3NUECKUE CBOCTBA METAILIOB.
3.2. ArperaTHbie ArperaTHble COCTOSIHHS BEIIECTB ¥ BOAOPOAHAs CB3b. TBepoe, KUIKOE U ra3000pa3HOe COCTOSHUS 2 1
COCTOSTHUS BellecTB M | BewiecTs. [lepexox BelmecTBa u3 OJJHOTO arperaTHOro COCTOSIHUS B Apyroe. BogopoaHas cBs3b.
BO/JIOPO/JHASI CBA3b. Yucteie BemiecTBa M cMecH. [loHSATHE O cMecH BellecTB. | OMOTEHHbIE W TE€TEpOTCHHBIE CMECH.
YucThle BelecTBa U CocraB cMeceii: 00beMHasi 1 MaccoBast IO KOMIIOHEHTOB CMECH, MaccoBast JI0JIsl IpuMece.
cMecH. JlucnepcHsle JlaGopaTopHoe 3ansaTHe Nel. Pemenne pacueTHbIX 3371a4 HA HAXOXKICHHE 00bEMHOI 1 MacCcOBOM 10 2,3
cMecH JI0JIM KOMIIOHEHTOB CMECH
Tema 3.3 Boaa. Conep:kaHue y4eOHOr0 MaTepuaJia 10 2
PactBopsl. Bona. PactBopsl. PacTtBopeHue. Boaa kak pactBoputens. PACTBOpUMOCTD BEILIECTB. 2 1
DJIeKTPOTUTHYECKAS HacplenHble, HEeHACHIILIEHHBIE, TTEPECHILICHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHMOCTH T'a30B,
JUCCOIMALUA YKUJIKOCTEH U TBEP/BIX BEIIECTB OT Pa3IUYHbIX (haKTOPOB.

MaccoBast J1oyisi PaCTBOPEHHOTO BEIIECTBA. DJIEKTPOIMTUYECKAS JUCCOIUANUS. DIIEKTPOIUTHI U

HEBJICKTPOUTHI. DIEKTPOIIMTHYECKAs TUCCOIMALsl. MeXaHU3MBbI JIEKTPOITUTHIECKOM TUCCOLMALIIH

JUTS BELLIECTB C Pa3IMYHbIMU TUIIAMU XUMHYECKOH CBSI3U. | mapaTupoBaHHbIe 1 HETHIPAaTUPOBAHHBIE

noHBI. CTETEeHb JIEKTPOIUTHICCKON uccoruarii. CHIbHBIE U CIIa0BIe AJIEKTPOIUTHL.

OCHOBHBIE TIOJIOKEHHS TEOPHUH DIEKTPOIUTHIECKON Arccoranui. KucaoTel, OCHOBaHUS U CONU

KaK AJIEKTPOJIUTEL.

JladopaTtopHoe 3ansitue Ne 2. [IpurotoBieHNE pacTBOpa 3aJaHHON KOHIICHTPAITHH. 8 2
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Tema 5. Knaccupukauusa HeOpraHu4ecKnX coeJJUHEHUH M UX CBOMCTBA

18

5.1. KucjioThl u ux Coaepsxanue yueOHOr0 MaTepuaJia 18
cpoiicTBa. OcHoBanust | Kuciots! u ux cBoicTBa. KHCIOTBI KaK 9EKTPOIUTSI, UX KIAcCH(MHUKALKS 110 Pa3InYHbIM 2
U COJIM M MX CBOMCTBA. | mpu3HaKaM. XHMHUYECKHE CBOICTBA KHCIIOT B CBETE TEOPUH DICKTPOIUTHIECKOM TUCCOLHALINH.
Oxcuapl M ocHOBaHMA | OcoGEHHOCTH B3aMMOIEHCTBUS KOHIIEHTPUPOBAHHOMN CEPHOM U a30THOM KHCIIOT ¢ METAJJIAMH.
U MX CBOWCTBA OcHOBHBIE cITOCOOBI MOTyueHUs KUCIO0Thl. OCHOBaHUS U UX cBOMcTBA. OCHOBaHMS Kak

NEKTPOIUTHI, UX KJIACCU(PUKALMS IO pa3INUHbIM pU3HaKaM. XMMHUUECKHEe CBOMCTBAa OCHOBAHUII B

CBETE TEOPUH 3JIEKTPOIUTUUECKON Auccorranuu. Pa3nojxeHne HepacTBOPUMBIX B BOJIE

ocHoBaHUI. OCHOBHBIE CTTOCOOBI TOTy4YeHHs ocHOBaHUi. Conn u ux cBoiicTBa. Conu Kak

37eKTpoauThl. COJU CpeHUE, KUCITBIE U OCHOBHBIE. XUMUUYECKHUE CBOMCTBA COJICH B CBETE TEOPUU

ANEKTPONUTHYECKOH muccormanmn. CrocoOs! noxydenus coneit. [ maponus coneir. OKCUABI U UX

cBoiicta. ConeoOpa3yromue u HeconeoOpasyromie okcuapl. OCHOBHBIC, aM(OTepHBIE U

KUCJIOTHBIE OKCHUJIBL. 3aBUCHMOCTb XapaKTepa OKCHUIA OT CTENIEHH OKUCICHUS 00pa3yIoIIero ero

MeTajula. XMMHUYECKHE CBOMCTBA OKCUAO0B. [lonydyeHue okcuioB.

Jla6opaTopHoe 3ansitue Ne 3. Pemenue skcriepruMeHTANBHBIX 3a1a4 1o Teme «Kiaccudukamnus 16

HEOPTAaHWYECKHX COCJMHEHNUI U UX CBONUCTBa»
Tema 6. XuMuuyecKHe peakmuu 12
6.1. Coaepsxanue y4e0HOro MaTepuaJia 12
Knaccudpuranus Knaccudukanus xumMuueckux peakiuil. Peakiny coetuHeHNs, pa3ioKeHus, 3aMelleH s, 0OMeHa. 2
XUMHATECKUX Karanurnueckue peakiun. OOpaTuMble 1 HeOOpaTUMBble peakiiy. ['OMOreHHbIE U FeTepOreHHbIE
peakumii. peakuuy. DK30TEpPMHYECKHE U SHJI0TEPMUYECKUE peakiuu. Temnosoi s3GdexT XuMuuecknx
OxucaurensHo- peakuuii. Tepmoxumudeckue ypaBHeHUs. OKUCIUTENEHO-BOCCTaHOBUTENBHbIE peakiuu. CTeneHb
BOCCTAHOBHTEJILHBIE okucneHns. OKUCIUTENb U BOCCTaHOBIIEHHE. BoccTanoBHTENb M OKHCTIEHNE. MeTo 1 9IEKTPOHHOTO
peakuuu. Cropocth OaynaHca 11 COCTABJICHUS yPAaBHEHHUI OKHMCIIUTENILHO-BOCCTAHOBUTENBHBIX peakiid. CKOpoCTh
XMMHYECKHX PEARIMH | xyvpeckux peakimit. [IOHATHE O CKOPOCTH XHMHUECKHX PEaKIHii. 3aBHCHMOCTh CKOPOCTH

XMMHUYECKHUX PEAKIUH OT Pa3INYHBIX (JaKTOPOB: IPUPOIBI PEarnPYyIONIUX BEIIECTB, NX

KOHIICHTPAINHU, TEMIIEPaTypbl, HOBEPXHOCTH CONPHUKOCHOBEHHS U NCIIOJIb30BAaHMS KaTalIN3aTOPOB.

OOpaTUMOCTh XUMHUECKUX peakiuil. OOpaTHMBble 1 HEOOPATUMBIE PeaKIMU. XUMUYECKOe

PaBHOBECHE U CIIOCOOBI €T0 CMEIICHHUSI.

CamocTrosiTenbHast padoTa 10
NHauBUAYAJbHBIH POEKT 10

2 cemecTp

Tema 7. MeTanaibl H HEMETAJLIbI 12
7.1. Metamibl. O6mme | Conep:xanue yueOHOro MaTepuaJa 12




croco0blI MoJTy4eHust Mertamisl. OcCOOEHHOCTH CTPOSHHS ATOMOB M KpHUCTAIIOB. DH3MYECKHe CBOWCTBA METAJLIOB. 2 1
MeTax0oB. Hemeramnnl | Knaccudukamus MeTamioB mo pa3iauuHbIM NpU3HaKaM. XUMHUYECKUE CBOMCTBA METAILIOB.
7.2. DIEKTPOXUMHUYECKUH psifl HaNpsDKeHUH MeTamoB. Metamtorepmusi. OOmiue criocoObl MomydeHus
metasuioB. [lonsTue o metanmmypruu. Ilupomeramryprus, ruIpoOMeTaIyprus 1
anexTpomeraityprust. CruiaBel yepHble U nBeTHble. Hemeransbl. OCOOEHHOCTH CTPOCHUS aTOMOB.
Hewmerannsl — npocThle BeniecTBa. 3aBUCHMOCTD CBOICTB raJIOT€HOB OT UX MOJI0KEHUS B
nepuoanyeckoi cucreme. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB B
3aBHCHUMOCTH OT UX IOJIOKEHHS B PALY 3JIEKTPOOTPULATEIBHOCTH.
IIpakTuyeckoe 3ansaTue Ne 1. Pemenne skcriepuMEeHTATBHBIX 33124 10 2,3
Pa3nen 2 Oprannyeckasi XuMust 56
Tema 8. OcHOBHBIE Conep:xanue yueOHOro MaTepuaJia 12
NOHATHUS IIpenmet oprannueckoit xumun. [IpupoHbIe, HICKYCCTBEHHBIE U CHHTETUYECKUE OpraHUYeCcKue 2 1
OPraHHYecKoil XMMHH | BeniecTBa. CpaBHEHHE OPraHNYECKUX BEILECTB C HEOPraHMUECKUMHU. BaneHTHOCTh. XuMHuueckoe
U TEOpPHS CTPOCHUA CTpOEHHE KaK MOPSIOK COEAMHEHUS aTOMOB B MOJIEKYJIBI 110 BAJIGHTHOCTH. TeOpus CTPOECHUS
OpPraHMYecKHuX oprannyeckux coequHeHuit A.M. BytnepoBa. OCHOBHBIE OJIOKEHUSI TEOPUH XUMHUECKOTO
COeJUHEeHUI ctpoenusi. zomepus u u3omepsl. XuMuueckue (GopMyibl U MOJEIH MOJIEKYJ B OpraHUYECKOn
xumun. Knaccngukanus oprannueckux Bemects. Kitaccudukarust BemecTs o CTpoeHuIo
YIJIEPOJHOTO CKeJIeTa M HATMYWIO (QYHKIIMOHAIBHBIX Tpynil. ['omMosiorn u romonorusi. Havana
HomeHknatypsl IUPAC. Knaccudukanus peakuuii B oprannueckoi Xxumun. Peakunu
NpUCOeAUHEHHs (THAPUPOBAHUS, TaJIOT€HUPOBAHHUS, THIPOTraJOr€HUPOBAHUS, THIPATALINN).
Peakuuu otimennenus (AeTUAPUPOBAHUS, JeTUAPOTaIOreHUPOBAHNS, IeTHIpaTaun). Peakiun
3aMmeleHus. Peaknuu nzomepusanuu.
IIpakTuyeckoe 3ansaTHe Ne 2. M3roToBiaeHne MoJeNel MOJIEKYJT OPTaHNYECKHX BEIIECTB. 10 2
Tema 9. YrieBoaopoabl M MX NIPUPOAHbIE HCTOYHUKHI 12
9.1 Aakanbl. Ankenbl. | Cogep:kaHue y4eOHOro MaTepuaja 12
JlueHbl 1 KaydyKH. AnkaHbl. AJNKaHBI: TOMOJIOTHYECKHH PN, W30MepUs W HOMEHKJIATypa aJIKaHOB. XHWMHYECKHE 2 1

AJIKUHBI 1 ApeHbI
IIpupoaHsbie
HCTOYHUKH
YIJ1€BOA0POI0B.

CBOIiCTBa ankaHOB (MeTaHa, 3TaHA): TOpPEHHE, 3aMelICHHE, pa3JIoXKEeHHEe, JCTHAPUPOBAHUE.
IIpuMeHeHre aTKaHOB HA OCHOBE CBOWMCTB. AJIKEHBI. DTHJICH, €TO TMOJYICHHE (IETHAPHUPOBAHIEM
JTaHa, JACTOJUMEpH3allel MONMATHICHA). [ OMOMoTHYecKnid psn, M30MEpPHs, HOMEHKIATypa
AIKEHOB. XMMHYECKUE CBOWCTBA 3TWIICHA: TOPEHHE, KAa4YeCTBEHHbBIE peakiuu (0OecIBEeYHBaHUC
OpoMHOHW BOZBI M pacTBOpa INEpMaHTaHaTa Kajus), THApaTamus, rnoiuMepusanus. [Ipumenenve
3TUJIEHA Ha OCHOBE CBOMCTB.

Huensl u kayuyku. [loHsTHEe O [OMEHax Kak YriaeBOAOPOJAaX C ABYMsI ABOWHBIMU CBSI3SIMH.
ConpspkeHHBIE JTUCHBI. XWMHUYECKHE CBOMCTBa Oyramuena-1,3 u um3omnpeHa: oOeclBEeUHBAaHHC
OpOMHO¥ BOJBI M TIOJUMEPH3AIUs B KayuyyKd. HaTypanpHBIA M CHHTETHYCCKHE Kaydyku. Pe3nHa.
AnkuHBL. AneTriieH. X UMHYECKHE CBOMCTBA alleTHIICHA: TOPEHUE, 00CCIIBEIMBAHNE OPOMHOM BOIHI,
MPUCOCIMHEHUN XJIOPOBOJOpOAa M ruaparauud. [IpuMeHeHue aineTuieHa Ha OCHOBE CBOWMCTB.
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MesxkiiaccoBasi ©30MEpHS C alKaIuCHAMHU.

Apenbl. ben3on. Xumudeckue cBoOCTBa O€H30J1a: TOPSHUE, PEAKIIMK 3aMEIIeHs (TaIOreHUPOBaHUE,
HutpoBaHue). [IpuMeHeHne OeH30J1a HA OCHOBE CBOMCTB. [Ipupo IHbIE HCTOYHUKHU YIIICBOJOPOJIOB.
IIpupomHsrii ra3: coctas, mpuMeHeHNe B KadecTBe TormmnBa. Hed1s. CocTaB u mepepaboTka HeTH.
Ileperonka medru. HedrempoaykTet

IpakTuueckoe 3anaTue Ne 3. O3HaKOMIICHUE C KOJUICKIMEH KaydyKOB U 00pa3liaMu U3JIEIHI 13
PE3UHBI

10

Tema 10. Kuciopoacone

AKAIIME OPraHUuYeCKUE COCIMHCHU S

o

10.1. CimpTsl. Penon

Conep:xanue yueOHOro MarepuaJa

I

Cruprsl. [Toyuenne staHona OpOXKEHNEM TIIOKO3bI U THApaTalei sTuieHa. [ uapokcuibHas
rpynmna kak QyHknroHansHas. [loHsATHE 0 IpeenbHBIX OTHOATOMHBIX CITUPTaX. XUMHUIECKHE
CBOICTBA ATaHONA: B3aMMO/ICHCTBHE C HATPHUEM, 00pa30BaHME MMPOCTHIX U CIOXKHBIX d(DUPOB,
OKHCJIEHHUE B anpaeru. [IpuMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEACTBUS
JUTSL OpTaHM3Ma YeJIoBeKa U MpeaynpexaeHue. [ TuiepuH Kak mpeCTaBUTEIh MHOTOATOMHBIX
criupToB. KauecTBeHHAs peakiiysi HA MHOTOATOMHBIE crupThl. [IpuMenenue rimunepuna. Oexou.
Ousznueckre U XUMUYECKUe CBoiicTBa eHoa. B3anMHoe BIMsiHEE aTOMOB B MOJIeKyJie (eHoma:
B3aUMOJICHCTBUE C TUAPOKCUIOM HATPUS M a30THOU KUCIOTOW. [I[puMeHeHre ¢eHoa Ha OCHOBE
cBoiicTB. Anpnerunsl. [lorsaTue 06 anpaerumax. AjpaerugHas rpyIna Kak (yHKIIMOHAIbHAS.
DopMalbJeru U €ro CBOWCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIEHHUE B
COOTBETCTBYIOLTHH criupT. [lomydeHne anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIUX CITUPTOB.
[Tpumenenune Gopmanbaernia Ha OCHOBE €r0 CBOWCTB.

N

10.2. Kap6oHoBbie
KHCA0ThI. Cl0KHbIE
3(UpBI U KUPBHI.
YriaeBoanl

KapOonossle kucioTsl. [loHsTHE 0 KapOOHOBBIX KHcHoTax. KapOokcunbHas rpymmna Kak
¢byHkIMoHanbHas. ['oMoorndeckuii ps npeenbHBIX 0JTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.
ITomyuenmne kapOOHOBBIX KHCIOT OKHUCIEHHUEM aTIbAECTHI0B. XMMUYECKHE CBOHCTBA YKCYCHOM
KHCJIOTBI: O0IIMe CBOMCTBA C MUHEPAIILHBIMHU KHCJIOTaMU U peakuus 3repudukanuu. [Ipumenenne
YKCYCHOM KHCIIOTHI Ha OCHOBE CBOMCTB. BrIcIINe »UpHbIE KUCIOTHI HA MPUMEPE MATBMUTUHOBOM 1
CTE€apUHOBOM.

Croxuble 3Qups! 1 KUpHL. [lonydeHne cnoxHbIX 3pupoB peakiueit srepupuranmuu. CroxHble
3¢upHl B IpUpOJE, UX 3HaUYeHHe. [IpuMeHeHne coXHbIX 3UpPOB Ha OCHOBE CBOUCTB. JKHUPHI Kak
cioxHbie 3¢upbl. Knaccudukanus sxnpoB. XuMHUECKHE CBOWCTBA KHUPOB: THAPOIH3 U
TUAPUPOBAHUE KUIKUX KUPOB. I[pMeHeHNEe )KUPOB HA OCHOBE CBOMCTB. MblIa. YTIJIEBOBI.
VYreBoabl, UX KiaccupUKaLus: MOHOcaxapuabl (TI0K03a, GpyKTo3a), Aucaxapupl (caxapos3a) u
MoJIMCaxapuabl (KpaxMai U IeJUTo03a). [ JTioKo3a — BEMIECTBO ¢ ABOMCTBEHHOM (DyHKIIHEH —
abJIETUIOCTIMPT. XUMHYECKHE CBOWCTBA IITFOKO3BI: OKHCIIEHUE B TIIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJIEHUE B COPOUT, cClIUpTOBOE OposkeHue. [IpuMeHeHne TioKo36 Ha OCHOBE CBOMCTB.
3HaueHHUEe YTIEBOJIOB B XKUBOW MPUPOJIE U KU3HU uenoBeka. [loHaTHe o peakuusax
MOJIMKOHACHCAIMY U THAPOJIN3a HA IIPUMEPE B3aMMOIPEBPAILICHUN: TII0K03a <> TIOJINCAXAPUT

Tema 11.

Conep:xanue yueOHOro MaTepuaJa

28
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A3oTcoaep:kamue Awmunsbl. Ilonatne 06 ammHax. AnmudaTHdeckne aMHUHBI, WX KIACCU(pHUKAIUSA W HOMEHKIATypa. 2 1

OpraHnvecKue AHNIMH Kak OpraHn4ceCKoC OCHOBAHMHC. HOHy‘IeHI/IG aHUJINHA M3 HI/ITpO6CH3OJ'Ia. HpI/IMeHeHI/Ie
COCINMHECHUSA. aHUJIMHA Ha OCHOBC CBOMCTB. AMWHOKHCIIOTEL. AMWHOKHCIIOTBI Kak an)OTepHBIC
HO.HI/lMepr I[I/I(byHKI_II/IOHaJ'ILHBIC OpPraHU4Y€CKUE COCIUHCHUA. XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT:

B3aUMOJICHCTBUE C WIEJIOYaMH, KHCIOTAaMH U APYr ¢ ApyroM (peakuus MOJUKOHICHCAINH).
IlenTunHas cBsA3p W MOJAMMENTUAB. [IpuMeHEHHE aMMHOKHCIOT Ha OCHOBE CBOWCTB. benku.
[lepBuuHas, BToprUUHasi, TpETHYHAS CTPYKTYpHI OEIKOB. XMMHUYECKUE CBOMCTBA OEIIKOB: TOPEHHE,
JeHaTypauus, THAPOIN3, IIBeTHbIE peakuun. buonoruueckue Qynkiuu 6enkos. [loaumepst. benkn
W Tonucaxapuibpl Kak OwomnonmMmepsl. [lmactmaccel. IlomyueHne mMOMMMEpPOB —peakLUe
MMOJIMMCpU3allMi M IMOJIUKOHACHCAIUU. TepMOHHaCTH‘-IHLIe U TCPMOPCAKTHUBHBLIC ILJIaCTMACCHI.
[IpencraButenu mnactmacc. Bomokna, mx xmaccudukarus. [lomydenue BomokoH. OTnenbHBIE
NPEACTABUTEIN XMMUYECKUX BOJIOKOH.

I[pakTuyeckoe 3ansitue Ne 4. PemieHue >KCIEpUMEHTAIBHBIX 3a7ad Ha HACHTU(DUKAIIUIO 10 2,3
OPraHUYECKHUX COEANHEHUN

IIpakTuyeckoe 3ansaTue Ne S. Pacro3naBanue miacTMacc ¥ BOJIOKOH 4 2
CamocTrosiTenbHasi padoTa 12
NHauBuayaJIbHBIHA MPOEKT 10
KoncyasTanuu 2
IIpoMexxyTOUHAs aTTECTAIUS - IK3aMeH 4
HToro mo AucuunjinHe: 154

J1sl XapaKTepUCTUKU YPOBHS OCBOEHUS y4eOHOI0 MaTepHaa UCIOJIb3YITCS CIeAyIoInue 0003HaYeHU:
1. — o3HaKoMuTENBHBI (Y3HABAHUE N3YIEHHBIX OOBEKTOB, CBOWCTB);

2. — PenpoayKTUBHBIN (BBITIOJHEHHE AEATENBHOCTH MO 00pasIly, MHCTPYKIHMH, METOANYECKHM PEKOMEHAAUAM WU TIOAPYKOBOICTBOM);

3. — IPOIYKTUBHBIH (IJIAHUPOBAHKE U CAMOCTOATEILHOE BBIOIHEHHE IEATENLHOCTH, PENICHUE TPOOIEMHBIX, CHTYAIlIHOHHBIX 3a1aHHi).
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2.3 XapakTepucTUKa OCHOBHBIX BH/I0OB YUeOHOIAeATEJIbHOCTH

Copaepxxanue 00y4yeHus1

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eATEJIbHOCTH
CTYIEHTOB (HA YPOBHE Y4eOHbIX /1eliCTBHI)

Baxkaeiinme xuMu4yeckKkue
MOHATHSA

YMeHue n1aBath onpeeseHue U ONepUpoBaTh CIe1yIOIIUMU
XUMHUUYECKUMH MOHATUSIMU: BEILIECTBO, XUMUUECKHUN JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE AaTOMHAs ¥ MOJIEKYJISIpHAs
MAaccChl, MOH, aJJIOTPOIHSI, U30TOIIbI, XUMUYECKAsI CBSI3b,
NEKTPOOTPHULATENBHOCTD, BaJICHTHOCTh, CTENIEHb OKUCIIEHUS,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM ra3000pa3HbIX
BEIIECTB, BEILIECTBA MOJIEKYJIAPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHSI, pACTBOPBI, JJIEKTPOJIUT U HEIIEKTPOJIHT,
ANEKTPOIIUTHYECKAS TUCCOLMALINS, OKUCIUTENh U
BOCCTaHOBUTEJb, OKUCICHHE U BOCCTAHOBJICHHE, TETNIOBOM
3¢ (deKT peakiuu, CKOpOCTb XUMHUYECKON pPeaKInu, KaTaius,
XUMHUYECKOE paBHOBECHUE, YITIEPOAHBIN CKEJIET,
(yHKIMOHATBHAS TPYIINA, H30MEPHUs, TOMOJIOTHS

OcHOBHBIE 32aKOHBI XUMHH

®opMyIMpoOBaHUE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBKA MPUYMHHO-
CIIEICTBEHHOW CBSA3M MEXKIY COJIEP/KaHUEM 3TUX 3aKOHOB U
HalMCaHUEeM XMMHYECKUX (OPMYI U ypaBHEHUH. Y CTaHOBKa
9BOJIIOLIMOHHOW CYIIIHOCTH MEHJEIIEEBCKON U COBPEMEHHOM
(bopMyIMpoBOK nepuouueckoro 3akona /. 1. Menneneesa.
OO0BpsicHeHHEe HU3NIECKOTO CMBICTA CUMBOJIUKHU
NEPUOINYECKOH TabIUIBl XUMUYECKUX 31eMeHToB /1. 1.
MeHieneeBa (HOMEpPOB AJIEMEHTA, TIEpUO/ia, IPYIIIbI) U
YCTaHOBKa HquHHHO-CHe}ICTBeHHOﬁ CBs3H MCXKIY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHHS CBOWCTB
3JIEMCHTOB U 06pa30BaHHI>IX HMMHU BCIICCTB B ICPUOJaX U
rpynnax. XapakTepuCTHKa 3JIEMEHTOB MajbIX U OOJBIINX
IIEPUOJIOB I10 UX MOJ0XKEHHUIO B [lepronnueckoi cucreme /1.
. MenneneeBa

OcHoBHbIE TCOPUHU XUMHUHU

YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEIECTB OT
CTPOEHUS aTOMOB 00PA3YIOLIMX UX XUMHUUECKUX HJIEMEHTOB.
XapakTepucTUKa BaXKHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEJIBHOCTH 3TOH TUnonoruu. O0bsCHEHUE
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHUS
KPUCTAIUIMYECKUX pemeToK. @OopMyIHpOBKA OCHOBHBIX
MTOJIOKEHNUI TEOPHUH JEKTPOJIUTHYECKON JUCCOLMALINN 1
XapaKTEPHUCTUKA B CBETE 3TOW TEOPUH CBONCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX coeAMHEHUN. DOpMyIIHpOBKA
OCHOBHBIX IIOJIOXKEHUN TEOPUN XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COCAMHEHUM U XapaKTEPUCTUKA B CBETE 3TOU
TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU N
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OcHoOBHBIEC TEOPUH XMMHH

VYcraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB 00pPa3yIOIIUX UX XUMUYECKUX IEMEHTOB.
XapakTeprucTrKa BaXXHEHIINX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCHUTENIbHOCTH 3TOU TUnojoruu. OObsicHEHHE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAIUIMYECKUX peleToK. POpMyIMpOBKa OCHOBHBIX
IIOJIOKEHUN TEOPUH DJIEKTPOJIUTUYECKON JUCCOLUALIUU U
XapaKTEPUCTUKA B CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX coeAuHEHUN. DOpMyIMpOBKA
OCHOBHBIX II0JIOKECHUN TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHWYECKUX COCIUHEHHUMN U XapaKTepUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX
COCTUHEHUN

BaxkHeiinue BemecTsa "
MaTepuaJIbl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJIYUYCHHS U
npuMeHeHust BakHenmmx metauios (IA u I A rpynm,
AIIIOMHHMS, JKeJle3a, a B €CTECTBEHHO-HAYYHOM IIpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U X COSIUHEHHIA.
XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOIYUYECHUS U
npuMeHeHust BaxxHeimmx Hemeramwios (VIIL A, VIIA, VIA
TpYIII, a TaKXke a30Ta u Gocopa, yriepoaa U KpeMHHUS,
BOJZIOPOJIa) U UX COEAMHEHUN. XapaKTepuCTUKa COCTaBa,
CTPOEHHUSI, CBOMCTB, MOJYUYCHHS U IPUMEHEHHSI BaXKHEHIIINX
KJIACCOB YTJIEBOJIOPOIOB (AIKAaHOB, IUKIOATKAHOB, AlIKEHOB,
AJIIKUHOB, apEHOB) U UX HanboJiee 3HAYNMbBIX B
HapOJHOXO03SHUCTBEHHOM IUTaHE MPEICTAaBUTENICH.
AHanornyHas XxapakTepuCcTHKa BaXKHEUIITNX MpeICTaBUTENeH
JPYTUX KJIACCOB OPTraHMYECKUX COSAMHEHUIA: METaHOMa U
3TaHoJIa, CJIOXKHBIX 3PUPOB, )KUPOB, MBI, AJIbJIETUIOB
(bopmanbaeruioB U aleTanbaeruaa), KeTOHOB (alleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTBI, /sl €CTECTBEHHO-
Hay4yHOTO MPOQMIIS PEeACTaBUTENEH JPYTUX KIAcCOB
KHCJIOT), MOHOCaXapu10B (TIFOKO3bI), TUCAXapUIOB
(caxapo3bl), monrcaxapuaoB (Kpaxmasa U IeJUTI0I036),
aHWINHA, aMUHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAY4yKOB, IJIACTMACC

XHUMHYECKUN A3bIK U CHMBOJIMKA

Hcnonb3oBanue B yueOHOM U MpodecCHOHaTbHON
JEeATEIbHOCTY XUMUUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHune n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIIN
MEXIyHAPOAHOW HOMEHKIIATYPE U OTPaKEHUE COCTABA 3TUX
COEIMHEHMH C MOMOUIBI0 XUMUYECKUX (popmyn. OTpakeHune
XUMHUYECKHX IIPOLIECCOB € MOMOIIBIO YPABHEHUM XHUMHUYECKHUX
peakuuii
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XuMHYeCKHe peakunuu

OObscHEHNE CYITHOCTH XUMUYECKUX MPOLIECCOB.
Krnaccudukanns XuMHUeCKUX peaklMi Mo pa3IudyHbIM
MPU3HAKAM: YUCIIY U COCTaBy MPOAYKTOB M PEAareHTOB,
TeroBoMy (G (eKTy, HarmpaBlIeHUIO, Ga3e, HATUIUIO
KaTaJIN3aTOPa, U3MEHEHUIO CTEIIEHEN OKUCIICHUS YJIEMEHTOB,
00pa3yIoNIMX BEIeCTBa. Y CTAHOBKA MPU3HAKOB OOIIETO U
Pa3JIMYHOTO B TUIIOJIOTMH PEAKLUHI 111 HEOPTAHUYECKOU U
oprannueckoit xumuu. Kimaccudunmkanus BemecTs u
IIPOLIECCOB C TOYKHU 3PEHUSI OKUCIICHUS-BOCCTAHOBIICHHUS.
CocrapneHue ypaBHEHUHN peakiuid ¢ TOMOIIBIO METO/1a
aneKkTpoHHOro 6ananca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKLIUU U MOJIOKEHUS XUMUYECKOT O
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB

XUMHYECKHH IKCIIEPUMEHT

BeInonHeHne XUMHYECKOTO IKCIICPUMEHTA B IIOJIHOM
COOTBETCTBUHU C MpaBmiamMu Oe3omacHoctu. Habmoaenue,
(buKcanus U onrucaHue pe3yIbTaToB IPOBEICHHOTO
IKCIIEPUMEHTA

Xumunveckasi uHpopmanus

[IpoBeaeHne caMoCTOATENHLHOTO MOMCKA XUMUYECKON
WH(OPMAIIMY C UCTIOIH30BAHUEM PA3TMIHBIX HCTOYHUKOB
(Hay4YHO-TIONYJIAPHBIX M3JaHHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTtepHeTa). Mcnonab30BaHUE KOMITBIOTEPHBIX
TEXHOJIOTHH JIsi 00pabOTKH U Nepesaul XUMHUIeCKOH
nH(pOpMAaLIUY U ee MPEACTABICHUS B pa3NuYHbIX (hopmax

Pac4yeTnbl mo xumMuyeckuMm gopmy.Jiam
U YPABHEHUSAM

VYcTaHoOBKa 3aBUCUMOCTH MEX/y KaUeCTBEHHOH U
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U
npoueccos. Pemenne pacueTHbIX 3a1a4 10 XUMUYECKUM
¢dbopmynaM U ypaBHEHUSIM

IIpopuibHoe u npodeccHoHATLHO
3HA4YUMOE COJAepKaHue

OObscHEeHNE XUMUYECKUX SIBJICHUHN, IPOUCXOSIIUX B
pupoe, ObITY U Ha Mpou3BoAcTBe. Onpenenenue
BO3MOKHOCTEH IPOTEKaHUS XUMUYECKUX IIPEBPALLEHNN B
pa3nuuHbIX yciaoBusax. CoOmtoaeHne npaBuil SKOJIOTHYECKU
IpaMOTHOTO IOBEJCHUS B OKpyKatomiel cpeae. OneHka
BIIMSIHUSL XUMHUYECKOTO 3arpsI3HEHUs OKPYXKAKOIIEeH cpelibl Ha
OpTraHM3M Y€JI0BEKa U JPYTHE KUBBbIE OPraHU3MBI.
Cobnronenue npasuil 6€30MacHOr0 0OpaleHust ¢ TOPIOYUMHU
U TOKCUYHBIMH BEIIECTBAMHU, J1a00paTOPHbIM
obopynoBanueM. IloaroroBka pacTBOpoB 3aJaHHOM
KOHIIGHTPALlMH B OBITY U Ha pou3BoAcTBe. KpuTnueckas
OIIEHKa JIOCTOBEPHOCTH XUMHUYECKON HH(popmanuu,
MTOCTYTAONIEN U3 Pa3HBIX HICTOYHUKOB
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3.YciaoBus peaju3anuu padoyeii mporpaMMsbl JUCHHTTHHBI
3.1 MarepuajbHO-TEXHUYECKOE 00ecneyeHue

[Ipu peanuzaumu oOpa30BaTENbHON MPOTpaMMbl 10  HANPABICHUIO
noaroroBku  43.02.15 TloBapckoe U KOHJIUTEPCKOE JEI0 HCIOIb3YIOTCS
CJIeyIOIMEe KOMIIOHEHTBhl MAaTepHUAIbHO-TEXHUUECKOW ©0a3pl g  U3YYCHUS
JTVCLUUTUIAHBI.

VYuebnas aynuropus 18 Ha 30 mocagouHbIX MECT JIJIsl TPOBEICHUS YUeOHBIX
3aHSATAA BCEX BUJIOB (B T.4. MPAKTUYECKOW TMOJATOTOBKM OOyYaromuxcs),
TPYNIOBBIX YW HWHIUBUAYAIBHBIX KOHCYJbTAIlMWA, TEKYIIEr0 KOHTPOJS U
MIPOMEXYTOUHOM aTTecTaluu mno ajapecy yi. [Ipsuumaukosa 1.14 ctp. 6 yueOHbIH
koprnyc 21. IlepcoHasibHBI KOMIBIOTEP C BBIXOJAOM B HMHTEPHET, SKpaH s
IPOEKTOpa, JOCKa MapKepHas, NPOEKTOp, 2 KOJOHKH, Y4eOHbIE CTOJIbI,
YUYEHHUYECKHE CTYJIbs, KJIaBUATypa, KOMIIbIOTEPHAs MBIIIIb, HATJISAHBIE 1TOCOOUS,
IJ1aKaTBhI.

Jlextmonnsie aynuropun 31 u 15 no 120 mocapounsix mect. [lepconanbHbIi
KOMIIBIOTEP C BBIXOJOM B HMHTEPHET, SKpaH JJIA MPOEKTOpa, JI0CKa MapKepHas,
MPOEKTOp, 2 KOJIOHKH, Y4eOHBIE CTOJBI, YYCHHUECKHE CTYJbs, KIaBUATypa,
KOMITBIOTEPHAsI MBIIlIb, HATJISHbIE MMOCOOHUS, TUIAKAThl, CTEHJbI MO aJpecy VIl
[IpsiautHuKoBa 1.14 cTp. 6 yueOnblit kopmyc 21.

[Tomernienue A caMOCTOSTENBHONM PabOTHI 00YYAIOIINXCS, ayAUTOpHs 6, ¢
BBIXOJIOM B ceTh «VHTEepHET» M JOCTYNOM B BJIEKTPOHHYIO HH(POPMAIUOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEpCUTETA 1O aapecy yi. [Ipsuuinukosa a.14 cTp.
6 yueOnbIii kKOopmyc 21, cnernuanu3upoBaHHass MeOeNb: CTOJBl YYCeHHUECKue — 6
IIT., CTYJbs — 12. Texuuueckue cpeacta o0ydeHus u matepuainsl: [lepconanbHble
KOMITBIOTEPHI C BBIXOJAOM B UHTEPHET
— 6 .

[Tomenenue st caMOCTOSTENbHON paboThl oOy4atonuxcs — LleHTpanpHas
HayuyHas 6ubnuotexka umenun H.U. XKene3nosa no agpecy JluctBeHHuuHas anes,
2, xopm. 1, — YuTaNbHBIC-KOMITBIOTEPHBIEC 3alibl (Ha 50 TOCaIOYHBIX MECT) C
BBIXOJIOM B UHTEPHET.

Ilepeuenv He 00x00UMbIX KOMNIAEKMOE JNUUEHIUOHHO20 NPOZPAMMHO20
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word,
Microsoft Office PowerPoint, Microsoft Access 2007),Onepaiinonnast crucreMa
Microsoft Windows 10, ZIP, Google Chrome, Adobe Reader, Skype,Microsoft
Office 365, AuTuBupyc Kacnepckwii.

2.1. YueOHass Jureparypa U pecypcbl HHGOPMAIMOHHO-
o0pa3oBaresibHON cpeAbl YHMBEPCHTETAa, BKJKWYAs IMepeYyeHb Y4eOHO-
METOANYECKOro odecrnevyeHust AJsi CaMOCTOSTEIbHON PadoThl 00yYAKOIUXCH

o ITMCIUMIIJIMHE



OcHoBHas quTEpaTypa:

1. IIpecc, . A. O6mas xumus : yaeoHoe nocodue s crio / U. A. Ilpecc. — CaHkT-
[TeTepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — TexcrT :
JIEKTPOHHBIH // JIaHb : 3JCKTPOHHO-OMOINOTEYHAS CHCTEMA.
2. JlutBunoBa, T. H. OOmas u Heopranuueckass XuMus : yaeOHoe rocoOue I crio /
T. H. JIurBunosa, M. I'. JIurBunosa ; [lox o6mieit penakiueit T. H. JIuTBuHOBOM. —
Canxrt-IletepOypr : Jlanp, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
3. T'ameena, O. C. ®usnyeckas U KOJJIOWTHAS XUMUS : y4eOHOE TocoOme IS CIIo /
O. C. I'ameeBa. — 6-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 328 c. —
ISBN 978-5-8114-7713-5. — Texcr : anekTpoHHbIH // JIaHb : 37EKTPOHHO-
oubmmoteunas cucrema. — URL:
4. Hurmarymnus, H. . JlaGopaTopHusie paboTsl 10 pU3MUeCcKOi M KOJIIOUTHOM
xumuu : yueoHoe nocoodue qis cno / H. I'. Hurmatynnun, E. C. 'anueBa. — CaHkT-
[TerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Tekcr :
AIIeKTPOHHBIH // JaHb : 37eKTPOHHO-OMOINOTEYHAS CHCTEMa

5. Anekcanaposa, J. A. Heopranuueckasi xumusi. TeopeTUdecKre OCHOBBI U
1a00paTOPHBIN MPAKTUKYM : Y4eOHUK Juist crio / J. A. AnekcaHapoBa. — 2-€ u3/l.,
crep. — Cankr-IletepOypr : Jlanp, 2021. — 396 ¢. — ISBN 978-5-8114-8214-6. —
Tekcrt : anexTponHsbIit // JIaHb : 3MEKTPOHHO-OMOIMOTEYHASI CUCTEMA. .
6. Kanyctuna, A. A. O6mias u Heopranudeckasi xumusi. [Ipaktukym : yueoHoe
nmocobue st crio / A. A. Kanycrura, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3.,
crep. — Canxkr-IlerepOypr : Jlans, 2021. — 152 ¢c. — ISBN 978-5-8114-8887-2. —
Tekcrt : anexTpoHHbIi // JIaHb : 3EKTPOHHO-ONOIMOTEYHASI CUCTEMA.
7. Tlpecc, U. A. Oprannyeckas xumus : yueOHoe nocodue ais cno / M. A. Ilpecc. —
2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 432 c. — ISBN 978-5-8114-
8976-3. — TekcT : anexkTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOIMOTEeYHAs CUCTEMA.

JlonoiHMTE ILHAA JTUTEPATypA:

1. TaiigykoBa, b. M. Texnuka u TeXHOJIOTUS Ta0OPATOPHBIX PadoT : yueOHOe

nocobue st cro / b. M. TalinykoBa. — 6-€ usn., crep. — Cankt-IletepOypr :

Jlanp, 2021. — 128 ¢c. — ISBN 978-5-8114-7448-6. — TekcT : 2NEKTPOHHBIH //

JlaHb : 351eKTPOHHO-OMOIMOTEYHAS! CUCTEMA.

2. Kanyctuna, A. A. O6mas u Heopranudeckast xumus. [IpakTukym : yueoHoe

nmocobue st crio / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3.,

crep. — Cankr-IletepOypr : Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —

Texcr : anexTponHsblt // JIaHb : 2MEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —

3.lleromuxuna, H. A. O6mas xumus : yaue6nuk s cro / H. A. lleronuxuna, JI. B.

MunaeBckas. — Cankr-IletepOypr : Jlans, 2021. — 164 c. — ISBN 978-5-8114-

6897-3. — Tekcrt : anexTpoHHbIH // JIaHb | 2IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. .
4.Pe3nnkoB, B. A. COopHUK 3a/1a4 U YIIPAXKHEHUH TI0O OPTaHUYECKON XUMUH '

yaeOHoe nmocooue s cro / B. A. PesnukoB. — Cankrt-IletepOypr : Jlans, 2021. —

336 c. — ISBN 978-5-8114-6514-9. — TekcT : s1ekTpoHHBIN // JIaHb : 37€KTPOHHO-

OMOIMOTEYHAs CUCTEMA.




Y4eOHO-MeToAUYeCKIe MATePHAJIbI:

1. Metoaudeckue yka3zaHUs K MPaKTHYCCKHM/Ia0opaTOpHBIM paboTam
(Onexrponnsiit pecypc)/ Koposun FO.U., I'opoxoB /.B., — Mocksa: PI'AY-
MCXA, 2021 — O5bC —«PI'AY-MCXA»

HuTepHeT — pecypcsl

DNEeKTPOHHO-OMOIMOTeUHAs cuctrema PIAY-MCXA um. KA.
Tumupsizena (nanee DbC) carit www.library.timacad.ru

Hayunas DIIEKTPOHHAS oubIMoTeKa «KubepJlennnka» -
https://cyberleninka.ru/

CereBas 25IeKTpOHHAs1 OMOJIMOTEKA arpapHbIX BY30B -
https://e.lanbook.com/books

ObpasoBarenbHble pecypchl HMHTepHeTa. Xumus : cailit. — URL:
http://www.alleng.ru . — Pesxxum goctymna: cBOOOIHBIN. —TEKCT : 3IIEKTPOHHBIH.
Enunas  komiekuus 1mudpoBblx  oOpaszoBarenbHbiX. . cait. — URL:

http://www.school-collection.edu.ru — Pexum moctyma: cBoOOgHBIH. — TekcT !
3JIEKTPOHHBIN.

Komnekiust «EcTecTBeHHOHAy4YHBIC ASKCHEPUMEHTBI»: xumus : caut. — URL:
http://experiment.edu.ru . — Pexxum octyna: cBoOOaHBIH. — TekcT

. DJIEKTPOHHBIN.


http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books
http://www.alleng.ru/
http://www.school-collection.edu.ru/
http://experiment.edu.ru/

4KOHTPOJIb U OLEHKA PE3YJbLTATOB OCBOEHHUSA YYEBHOM

TV CHUILIAHBI

4.1. @opMbl 1 MeTOJIbI KOHTPOJIAA M OI[EHKH Pe3yJIbTATOB 00y4YeHHUs

PesyabTaTnl 00yyeHus

DopMbI U METO/bI
KOHTPOJISI U OLIEHKHU
pe3yabTaTOB 00y4YeHHs

JIuunocmmuute pe3ynvmamaol:

- YYBCTBO TOPAOCTH U YBWKEHHUS K HCTOPUU M JIOCTHKCHHUSAM
OTEYECTBEHHON XMMHUYECKOH HAayKH; XUMHYECKH IPaMOTHOE IOBE/ICHHE B
npoeCCHOHATBHON  JIEATENTPHOCTH W B OBITY TNpH OOpameHun C
XMMHUYECKHMH BELECTBAMH, MaTepHaIaMy U IPOLIECCaMHU;

- TOTOBHOCTh K MPOAOJDKECHHIO OOpa3oBaHUS W TOBBIIICHUS
KBam(UKaMu B M30paHHON NPOQPECCHOHATBHON JEATEIFHOCTH |
00BEKTHBHOE OCO3HAHUE POIH XUMHUYECKIX KOMITETCHIIUN B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTHIKEHHUS COBPEMEHHOM XMMHUYECKOMN
HAyKH ¥ XHMHYECKHX TEXHOJOTUH JUIS TIOBBIMICHHUS COOCTBEHHOTO
MHTEJUICKTYaJbHOTO  pa3BUTUS B BBIOPAHHOW  NpOQecCHOHATBHOM
JeSTeTbHOCTH;

Memanpeomemnmule pe3ynvmamot:

- HCTIOJIb30BAHNE PA3ITUYHBIX BUIOB MIO3HABATEILHON ACATEIBHOCTH
U OCHOBHBIX  HMHTEIUICKTYAJIIbHBIX OIepanuii (IIOCTaHOBKM 3a/1a4H,
(dbopMyIIMpOBaHHS TUIIOTE3, aHAJIM3a W CHUHTE3a, CPAaBHEHUS, 00OOIICHMS,
CHCTEeMaTHU3allii, BBISBICHUS NPUYUHHO-CIEACTBEHHBIX CBA3EH, MOUCKa
aHaJoroB, (OPMYJTHPOBAHHUS BBIBOJIOB) JUISI PEIICHHUS ITOCTABICHHOM
3aJjauu, MPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHUS

(HaOnroieHysl, HAYYHOT'O SKCIIEPUMEHTA) AJI U3YUEHUs pa3InYHbIX
CTOPOH XHUMHUYECKUX OOBEKTOB U TMPOILECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOJMMOCTh CTAJIKUBATHCA B MPO(EeCCUOHATBHOM cdepe;

- HUCMOJIb30BAaHUE PA3IMYHBIX HMCTOYHUKOB Ui  TOJTYYEHUS
XUMHUYECKOH HH(pOpMAlMK, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JUIS
JOCTUKEHHS XOPOILIUX Pe3yNbTaToB B MpodecCHOHaIbHOU cdepe;

Ilpeomemmnnie pe3yromamol:

- chOpPMHUPOBAHHOCTh MPEJCTABICHU O MeCTe XHMHU B COBPEMEHHOM
Hay4YHOW KapTHHE MHUpa; TMOHMMAaHUE POJH XUMUU B (POPMUPOBAHUU
Kpyro3zopa u (pyHKIHMOHAILHON TI'PaMOTHOCTH 4YeNOBEKa i pPELICHUs
MPaKTUYECKUX 33/1a4;

- BJIaJICHHE OCHOBOIIOJIATAIOIIUMH XUMHUYECKUMU TMOHSATUSMU, TEOPUSIMHU,
3aKOHAMU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMHUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHHE OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUS, UCIIOJIb3YEeMBIMU B
XUMHUH: HAONTIOJCHHEM, ONHCAHWEM, W3MEPEHHEM, JKCIEPUMEHTOM;
yMeHue o0pabaTeiBaTh, OOBSACHITH PE3YNIBTATHl MPOBEICHHBIX OMBITOB H
JIeNaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSITH METObI TO3HAHUS
NP PEIICHUN MPAKTUUECKHUX 3a/1a4;

- chOpMHUPOBAHHOCTh YMEHHsI JaBaTh KOJMYECTBEHHBIC OIEHKU H
MPOU3BOJUTE PACUETHI M0 XUMHUYECKUM (DOpMyJiaM U YpaBHEHUSIM;

- BIaJeHUE TPaBUIAMU TEXHUKH O€30MacHOCTH TMPH HCIOIb30BAHUH
XHMHYECKHUX BEISCTB;

Tekyuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- BBITIOJTHEHUE
MPAKTUYECKON
paboTsl
(MHAMBUTyaNbHAS
dbopma paboThI)

[Ipomexyrounas
aTTecranus B opme:

1 cemectp —
KOHTpOJIbHAs paboTa

2 ceMecTp — dK3aMeH
MeTton npoBeieHus
IIPOMEKYTOUYHON
aTTecTanuu 2
CEMeCTpa: BBINOJIHEHHE
KOMILJIEKCHOTO 3aJaHUs




- c(pOpMHUPOBAHHOCTH COOCTBEHHOM MO3ULIUY 110 OTHOIIEHUIO K XUMUYECKOM
nH(pOpMAaINH, TTOITY4aeMON U3 Pa3HbIX HCTOUHUKOB.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBEAEHHs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOUHOM aTTecTAlMU 00yYAKOIIMXCS M0 JUCHUILIHHE

IToka3aTe/in 1 KPUTEPUU OLICHUBAHUSI KOMIIeTEHIUI
[lokazaTenu U KpUTEpUU OLIEHUBAHWA KOMIIETEHIIMI, ONMMCAHWE IIKAJ OLICHUBAHUS
coJiep>KaTcsl B IpHIIOKeHUH 1.

KoHTpoJsibHbIE M TECTOBBIE 3aJaHNS
KonTpomnbsHble 3aaanus 171 NpOBEACHUS MPOMEKYTOUHOU aTTECTALUU IO AUCITUTIIINHE
coJiep>KaTcsi B IpHJIoKeHUH 1.
MeTtoauyeckue MaTepHuaJbl
Meroauueckue Marepualbl, ONPEICISAIOIMINE MNPOLEAYpPhl OLECHHBAHUS 3HAHUIA,
YMEHUH, XapaKTepu3yomux GopMHUPOBaHUE KOMIIETCHIIMM COJIep KaTcs B MpUIoKeHuu 1.



Ipuaoxenne 1
KOHTpOJ’IbHO-OlIeHO‘lHLIe cpeacrsa
AJISI IPOBeleHUsI IPOMEKYTOYHOM aTTecTalluy 0 JUCHUIIIMHE
OVY/]1.09 XUMM A

1.1. ®opma npoMeKYTOUHOI aTTecTanuu: JKk3ameH (2 cemectp).
1.2. Cucrema oueHMBaHMS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHKue Pe3yNbTATOB BBHITIOJIHEHUS 3aJaHH MPOMEXYTOYHOH aTTecTallud OCYLIECTBISIETCS HA OCHOBE
CIIEAYIOMINX MPUHIHUIIOB:

JOCTOBEPHOCTH OLICHKM — OLICHHWBACTCA YPOBEHb C(OOPMUPOBAHHOCTH 3HAHWH, YMEHUH, MPAKTUYECKOTO
OTBITa, OOIIKX U MPOECCHOHATBHBIX KOMIETEHIINN, TPOAEMOHCTPUPOBAHHBIX 00yUYAIOIIUMHUCS B XO/I€ BBIMIOIHEHHS
3a7aHus;

a/IeKBaTHOCTH OLICHKU — OLICHKA BBITIOIHEHUS 3aJaHUH JOJKHA TPOBOJUTHCS B OTHOLLICHUHU TEX KOMIIETCHLIUA,
KOTOpBIE HEOOXOAUMEI TSt 3¢ (DEKTUBHOTO BBHITTOITHEHHS 33 /[aHUS;

HaJCKHOCTH OLCHKH — CHUCTEMA OLICHHWBAHUS BBIIIOJIHCHUS 3aI[aHI/II71 JOJI’)KHa O6J'IaI[aTI> BBICOKOH CTEIEHbIO
YCTOWYMBOCTH MPH HEOAHOKPATHBIX OIEHKAaX YPOBHS C(HOPMUPOBAHHOCTH 3HAHHMH, YMEHH, TPAKTUYECKOTO OITBITA,
00X U mpodeccHoHaTHHBIX KOMIIETEHIINH 00yYaroIInXCs;

KOMIIZIEKCHOCTHU OLCHKH — CHCTEMA OLICHHBAHUS BBIIIOJIHCHUA 3aZIaHHI>'I AOOJKHA IMO3BOJIATH MHTCTPATUBHO
OIICHUBATH OOIIKE U PO(EeCCHOHATLHBIC KOMIIETCHIIUN 00YYarOIInXCs;

OOBEKTUBHOCTH OLICHKM — OLICHKA BBINOJIHEHUS KOHKYPCHBIX 3aJaHMi JOJDKHA OBITh HE3aBHCUMOW OT
0COOCHHOCTEH MPOQPeCcCCHOHATFHOW OPUEHTAIIUHN I MPEANOYTCHAN MpenoaBaTesneil, OCYIIEeCTBISIFOIINX KOHTPOIb
WM aTTECTAIUIO.

[Ipu BeIOTHEHUH MIPOLEYP OLICHKU 331aHUH UCTIONB3YIOTCA CIIEAYIOIINE OCHOBHBIE METOMBIL:
- METOJI pacyera NEepBUYHbBIX 0aJIIOB;
- METOJI pacyeTa CBOAHBIX OAJIIOB.
Pe3yJII>TaTI)I BBIIIOJTHCHU S 33[IaHI/II\/lI OLICHUBAKOTCA B COOTBETCTBUU C pa3pa6OTaHHI>IMI/I KPUTCPUAMU OLICHKH.
Hcnonb3yercs nstu OanpHas MIKana Ajsl OLCHUBAHUS PE3yJIbTaTOB 00yUeHHUS.
[epeBos msiTH OAIEHOM IIKABI yUeTa Pe3yIbTaTOB B MATH OAbHYIO OIIEHOYHYIO [ITKAITY:

Ounenka KonuyecTBo 6217108, HAOpPaHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 M MPAKTHYECKOTr0
3aJaHus, CpeAHNii 0aJ1J1 10 UTOraM aATTeCTALNHU

O1eHKa 5 «OTIAYHO» 4.6-5
OreHka 4 «XOpoIoy» 3,6-4,5
OrieHka 3 «y/I0BJICTBOPUTEIHHO 3-3,5
OueHka 2 «HeyAOBIETBOPUTEIBHOY <29

1.3. KoHTpOJILHO-0LIEHOYHbIE CPeICTBA
1.3.1 3apanue:
3aganmue:
1. TectupoBanue.
2. Pemenue 3agaqn.

IIpuMepHBIe BONPOCHI TECTUPOBAHHUS
B 3agannsax 1-20 BbIOepH NPABUJILHBIN 0TBET H MOAYEPKHH €ro.
IIpaBHJILHLIA OTBET MOKET ObITH TOJLKO OJHUH.

. Katnonsr — 3T0:

. IlonoxuTenbHBIC HOHEI,

. OTpI/IHaTeJ'IBHHe HOHBI;

. 'mapaTtupoBaHHbBIE TOJ0KUTEIBHBIE HOHBI;
. 'mppaTtupoBaHHbBIE OTPHULIATEIIBHBIE HOHBI.

A OWONPE R~

1. pH umerot 3nauenue 5,5:
1. [emounas;
2. Cnabo menouHas;
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Kucnornas;
HelitpanbHasi.

Crenenp aucconuanuy pasHa 1:
VY CUIJIBHBIX AJIEKTPOJIUTOB;

VY c1abpIX 3J1€KTPOJIUTOB;

V a30THCTON KHCIOTEHI,

YV yroJibHOM KHCIJIOTBI.

Boccranosurens - 3TO BELIECTBO:
Otparoiiee JIEKTPOHBL;
IIpuHUMaroILIEE 3JIEKTPOHBIL;
Kucnopon.

Bonopon

I'mppoken HaTpus — 3T0:
[[lenous HaTpUs,

Oxkcup Hatpus;
A30TUCTOKHCIIBIN HATPHIA;
CepHOKHCIIBIN HATPUM.

Oxcujt Kanpus — 3TO:
OCHOBHOI OKCHJT;
I'uppokcu;
KwucmoTHbIi OKCHIT;
Kucnora.

XIIOpUCTHIN HATPUIA:
XJIopu 1 HaTpus;
Oxkcup Hatpus;
I'mppokcen HaTpUs;
XII0pua Kajusl.

I'aménas n3BecTh — 3TO:
I'mapokcu kabius;
Kap6onart xanb1us;
Oxcuj Kalblns;

Okcua HaTpus.

I'anoren — aro:
®dtop
Kucnopon
Hatpuit
Keneso

Jlakmyc — KpacHBIN:

B menounoit cpene;

B seiTpansHOM cpene;

B kucnotHol cpene;

B cnaboménounoii cpene.

Ilepuoanueckuii 3aKOH OTKPBLI:
J.. Mennenees;
C. Appenuyc;
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C.B. Jleb6enes;
A.M. bytnepos.

BemectBa, KOTOpBIE MPOBOASAT JIEKTPUUECKHUI TOK:
DIIEKTPOJIUTHI,

Heanextponursi;

JuctuninrpoBaHHas BoJa.

DIIEKTPOTUTHIECCKYIO TUCCOLMAIINIO OTKPBLI:
C. Appenuyc;

C.B. Jleb6enes;

H.H. Ceménos;

H.H. 3unwnH.

[Tpumep 1mea049u — 3TO:
I'uapooxkcua meau (11);
I'mapookcun sxenesa (H1);
I'mapooxcun natpus (1);
I'uapooken nunaka (11).

Jucconuanus — 3To:
Pacnan;
3amelienue;
OOmeH;
I'unpupoBanue.

Peaknnn pasnoxxenus — 31o:
I'unpuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonumepuzanuu.

HoHnHBIE pacTBOPHI — 3TO:
PacTBop ruznpookcuia kanus;
PactBop cniupra;

PacTBop rimoKo35I;

PactBop caxapo3sl.

I'oMOreHHbIe CHCTEMBI — 3TO:
PacTBOp yKCYCHOM KHUCIIOTBI,
JIumaoa;

«3BECTKOBOE MOJIOKOY;
Tyman.

MexaHu3M 3JEKTPOIUTUYECKON JTUCCOIHAITUN OBLIT OTKPHIT:

N.A KabnykoBbiMm;
C.Appenuyc;
H.H.CemeHOBBIM;
Bant-T'oddom.

CepHas KuCI0Ta — 3TO:
Cnabas KHCIIOTa;
CuiipHast KHCIOTA,
OIHOOCHOBHAS KHCIIOTA;



4, OI[HOOCHOBHaH 6eCKI/ICJ'IOpOI[Ha$I CHJIbHas KUCJI0Ta.

B 3aganusax 21-24 Heo0X0AMMO YCTAHOBHMTL COOTBETCTBHE MEKIAV COAEp:KaHMEM INepBOro u
BTOPOro cToJ00B. OTBET 3aNMChIBAETCHA B TA0JIMILY.

21.YcraHOBUTE COOTBETCTBHE MEKAY (POPMYIIOH BEIIeCTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥1) 3TO BEIIECTBO NPUHAMISKHUT: K KAXKI0W NO3ULINHY,
0003HaueHHOH OyKBOH, MMOAOEPUTE COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYEHHYIO

udpoii.

OOPMVIJIA BEIIECTBA KIIACC/TPVIIIIA

A) NH4HCO3 1) conu cpequue

b) KF 2) OKCUbl KUCIOTHBIE

B) NO 3) okcuIbI HEcoaeo0pa3yrome

4) conu KUcIbie
22. YCcTaHOBUTE COOTBETCTBHE MEXAY (POPMYIIOH BEIIECTBA M KIACCOM/TPYIIIOH,
K KOTOPOMY(-0if) 3TO BEIIECTBO MPUHAICKHT: K KaXKION MO3UIUH,
0003HaYeHHOH OYKBOH, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIINIO, 0003HAYEHHYIO

uudpoit.

A) Cr(OH)2NO3 1) cmenranHas coJib
B) Cr(H2PO4)3 2) KUCIas CoJib

B) KCr(SO0s4)2 3) OCHOBHas COJTb

23. YcTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEILECTBA U KJIACCOM/TPYIIIOH,
K KOTOpOMY(-0I1) 3TO BEIIECTBO MPUHAMICKHT: K KXKI0H MO3ULINH,
0003HaueHHOH OyKBOH, MOAOEPUTE COOTBETCTBYIOILYIO MTO3ULIUI0, 0003HAYEHHYIO

uudpoit.

A) SO4 1) conpb

b) CuCl; 2) KHCI0Ta

B) HBr3) pactBopumslit ruapokcun

I MnO 4) KUCIOTHBIN OKCUJL

5) OCHOBHOM OKCH/T

24. YcTaHOBUTE COOTBETCTBHE MEX Y (OPMYJIIOi BellecTBa U KIacCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO NPUHAMISKHUT: K KAKI0W MO3ULINH,
0003Ha4eHHON OYKBOH, MOA0EpUTE COOTBETCTBYIOIIYIO MO3ULINIO, 0003HAYEHHYIO
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A) Cr(OH)2NO3 1) cmenranHas coJib
B) Cr(H2P04)3 2) Kucnas colb

B) KCr(SO04)2 3) OCHOBHas COJTb

4) nBOoWHAs COJIb

B 3aganusx 25-28 orBeT HE00X0AMMO 3alMCATh B YCTAHOBJEHHOM JIJISl 0TBETA moJie. OTBeTOM
MOKeT ObITh 1M (pa, 0TAeIbHOE CJI0B0, CJI0BOCOUYETAHUE. (3aKpbITas ¢opma)

25. TIpofomKUTe MpeoKeHNe: BAICHTHBIH Yrol IpH SP’~THOPHIN3AIMN IEKTPOHHBIX O00JIAKOB
COCTaBJISACT

26. IlpomomkuTe TPEIUIOKEHUE: BEIIECTBA OJWHAKOBOIO COCTAaBa, HO PA3JIMYHOIO CTPOCHHS C
pa3InYHBIMH CBOMCTBAMHU HA3bIBAIOT)

27. IIpogomKuTe NPEIIOKEHHUE: aTKEHBI — 3TO YIIE€BOIOPO/Ibl, UMEIOIIHE. ..

28. [IpomomkuTe MpeIoKEeHUE: BeleCTBA OyTaH U MEHTaH M0 OTHOUICHHUIO JPYT K APYTY SBISIOTCA. . .

B 3aganusax 29-30 oTBeT HEOOXO0AUMMO VCTAHOBUTL NPABUJILHYIO NOCJIEI0BATEILHOCTL I€liCTBHM.
OTBeT 3anHChIBAETCA B TA0JIHILY

29. YcraHoBUTE MOCIIEIOBATEILHOCTh YACTH TOMOJIOTUYECKOTO PAa aTKAHOB:

A) nponan

b) nenran

I') meran

M) 6yTan

E) atan




30. YcraHoBHUTE MOCIIEI0BATEILHOCTh MEXaHU3MA PaUKaIbHBIX peaKLUi 3aMeIICHHUS
A) 0oOpbIB 1IN

b) 3apoxnenne (MHUIIMUPOBAHUE) TSN

B) pazButue nenu

IpumepHble NpaKkTHYECKHE 3a]aHUS

3agaum:

1. B 40 r muctunnmmupoBaHHON BOJIBI PACTBOPHIIN 2 T XJopHa Hatpus. Paccumraiite MaccoByrO JTOIEO
COJIM B IIOJy4E€HHOM pacTBOpeE.

2. B 2 n pactBopa cepHoil kucnoTsl coxepxkutcs 456 r H2SO4. PaccuumtaiiTe MaccoByrO J0JIO
pPacTBOPEHHOTO BEUIECTBA, YYUTHIBAS, YTO TNIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIBKO BOJIBI M COJTM HY>KHO B34Th, 4TOOBI TPUTOTOBUTH 250 T 10%-T0 pacTBOpa HATpaTa HATPUs?

4, B 1 xr 60%-ro pactBopa conn no6asunu 50 r 3To# conn. KakoBa MaccoBast 10Jisl COJTU B TOTyYSHHOM
pacTtBope? OTBET OKPYTJIUTH 10 AECATHIX.

5. OnpenennuTth KOJMYECTBA cepedpa, MoTydeHHOTro OT B3anMozeicTus 10 T XJopuna HaTpus 1 HUTpaTa
cepebpa.

6. ITpu B3aumopeiicTBum 22,4 J1 a30Ta U BOJIOPO/ia OBLIO IMOJIYYSHO KaKOTo ra3a M CKOJIBKO?

7. Cwmemanu 25 0 T pacTBopa MOBapeHHOM coiu ¢ MaccoBoit foieit 15% u 30r pactBopa ¢ MaccoBoit
noneii 20%. Onpenenure MacCOBYIO OO B IOJTY4EHHOM PacTBOpeE.

8. [Tpu B3auMoAEHCTBUN KalbIHs C BOJIOW 00pa3oBasioch 0,3 MoJib ruApokcuaa Kainbius. Kakoi o0beM
BojiopoAa( B JINTPAx, H.y.) IPU 3TOM BblAeTUICS ?

9. N3 250 r pacTBOpa moBapeHHOH conu ¢ MaccoBoil noneit 15 % Bemapunu 3 r Boasl. Onpenenute
MAacCOBYIO JOJIIO COJIM B IOIy4YE€HHOM PacTBOpeE.

10. Kakyro maccy conu ( B rpammax) Hazio 100aBuTh kK 300 T pacTBOpa ¢ MacCOBOM 0JICH XJIOpHIa KaHs

15 % nia noydeHust pactBopa ¢ MaccoBoii nosnen 17 % ?

1.3.2. Kpurepun oneHku

Onenka 3a 3amanue «TecTHpoBaHHE» OMpeENENETCs] MPOCTHIM CYMMHPOBaHHEM OaijioB 3a IMpaBUIIbHBIC
0TBeTHI Ha Bonpockl. OauH BepHBIN oTBeT paseH 0,1 6amn

OTBeT cunTaercs NpaBUILHBIM, €CITH:

- TIpY OTBETE Ha BOMIPOC 3aKPHITOI (popMBI ¢ BEIOOPOM OTBETA BBIOPAH NMPABHUIIBHBIN OTBET;

- [IpY OTBETE Ha BOIPOC OTKPBITON (POPMBI JaH NPaBUIBHBIN OTBET;

- IIPU OTBETE€ HA BONPOC HAa YCTAHOBIICHHE NPABUIBHOM IOCIEIOBATEIBHOCTH YCTAHOBIIEHA NpaBHIIbHAS
110CJIEJ0BATENbHOCTD

- [Ip1 OTBETE Ha BOIIPOC HA YCTAHOBJIEHHE COOTBETCTBHS, €CIIM COIIOCTABJICHUE MMPOU3BEACHO BEPHO ISl BCEX

nap.
Kputepun onieHKH pe3yibTATOB BBHITIOJTHEHHS 3aJaHUS «TECTHPOBAHME»
Kon-Bo MakcuManbHbBINH 0aJlI
BOIIPOCOB
1 | Pazmen 1.00m1as u HeopraHUYecKasi XUMUS 20 20*0,1
2 Paznen 2. Opranuueckast XuMust 10 10*0,1
HUTOI'O 30 3,0
Ne| Kpurtepuu oneHKH pe3yIbTATOB BHINOJIHEHHS MPAKTHYECKOTO0 3a1anus | bauibl B COOTBETCTBUM €
KPUTEPUSMHU OLIEHKH
1| Odopmaenue ycioBus 3agaHus MaxcumanbHbIil 02711 —
0,2 6ay1a
- BepHO O(pOPMIICHO YCIIOBHE 3a/1a4H, ITPEICTABICHBI BCE XUMUIECKHUE 0,2
BEJTMYMHEI
- yCIIoBHe 3a/1aHus 0pOPMIICHO C HE3HAYUTENLHBIMA HETOYHOCTSIMH, 0,1
MIPEJICTABJICHBI HE BCE XUMUYECKHE BEITMUNHBI
- YCIIOBHE 3a/iaHus 0(DOPMIICHO HEBEPHO 0
2 | Ucnoan30Banle XUMHYECKOH CHMBOJTUKH MaxkcuMaJjbHbIi 02711 —
0,3 das1a
- BEpHO 0003HauCHBI CHMBOJIBI B YCJIOBHH 33/1a4H U B (hopMyIax, 0,3




HCIMOJIb3YCMBIX B pCHICHWHU 3aJ1a41

- BepHO 0003HAYCHBI CHMBOJIBI B YCIIOBHH 3aJa4H, JOIyIIeHa | HETOYHOCTH B 0,2
(dopMyIax, NCIOIb3YEMBIX B PEIICHUH 331241

- JonymieHa | HeTOYHOCTh MPU 0003HAYEHUH CUMBOJIOB B YCJIOBUH 3a]a4H, 1 0,1
HETOYHOCTH B (pOpMyJIax, HCHONB3YEMBIX B PEHICHUH 3aaul

- JomymieHo 2 u 0oJee HETOYHOCTH IPU 0003HAYEHIH CUMBOJIOB B YCIIOBUHU 0

3amaun, 2 1 6oyee HETOYHOCTEH B (hOpMyIaX, UCTIONH3YEMBIX B PEIICHHN
3aJauu

Co0iroaenne aaropuTMa permeHnst

MakcuMAJIbHBINA 02J17 —

0,1 6am1a
- pelleHKe 3a1a41 OCYILIECTBIISIETCS 110 aITOPUTMY: 3aIIICh HEOOXOIUMBIX 0,1
XUMUYeCKUX (POpMYII,BEpHasi paccTaHOBKA KO3(h(UIIMEHTOB, MaTeMaTHIECKHUI
pacu€T npaBUIbHO MOJOOPaHHBIX KO (GHUIMEHTOB UpEIIeHHE IO XUMHYECKON
hopmyie
- aJrOpUTM PELICHUS 3a/1a4l OTCYTCTBYET 0
IepeBon exunui u3MepeHus pu3nyecKux BeInYuH B Mexxaynapoanyo | MakcumMaabHbIH 6211 —
cucremy enunuu (CH) 0,3 day1a
- BEPHO NIEPEBEACHBI PACUETHI IEPEBOA BCEX €IMHHL] U3MEPEHUS 0,3
(m3nyeckux BenwduH B MexayHapoaHyro cuctemy eauauil (CH)
- noryineHa 1 omuOKa Mpy MPOBEICHUH pacueTa IMepeBoia ¢IUHHUIL 0,2
n3MepeHust pr3nIecKrux BenudrH B MexayHapoaayto cucremy enuaui (CH)
- JOMYIIEHBI 2 OMMOKY MPHY MPOBEICHUH pacdeTa IepeBo/ia eIUHHUI] 0,1
n3MepeHus pusndeckux BenndrH B MexyHapoanyto cucremy eaunuui (CH)
- HEBEPHO MPOBEACHBI PacueThl MEPEBOIa BCEX SAMHUL] W3MEPEHHUS 0

(m3nyeckux BenwuuH B MexayHapoaHyo cuctemy eauauil (CH)

Hcnonb3oBanue XuMuyeckux (popmyJ1 4151 peLlieHus! 321241

MakcuMaJIbLHBIN 02J1T —
0,4 6ay1a

- BEPHO U TIOCJICZI0BATEIIHHO 3aMMCanbl Bce ()OPMYJIIBI B COOTBETCTBUH C
CUMBOIIUKOM, HEOOXOAMMEIE JUIsl YCTAHOBJICHUSI COOTHOIICHHUS
CYIIECTBYIOMIETO MEXAY (GU3NIECKIMH BETHINHAMHI

- MPABWIILHO COCTABJICHBI YPABHEHUS, CBSA3BIBAIOIINE XUMUICCKHUE BETUIHHEI

0,4

- BEpHO, HO HEMOCJIe[0BAaTEIbHO 3aIMCaHbl (JOPMYJIBI B COOTBETCTBUU C
CHUMBOJIMKOM, HEOOXOAMMOM AJIS1 yCTaHOBJICHNSI COOTHOLICHUS
CYIIECTBYIOLIETO MEKAY XUMHUUYECKHMHU BeTHUNHAMHU

- TPaBUJIFHO COCTABJIEHBI YPaBHEHUS, CBSA3BIBAIOIINE XUMUYECKHE
BEJIMYHHBI

0,3

- (I)OpMyJ'IBI 3alMMCaHbI MOCICAOBATCIBHO, HCBCPHO 3allMCaHa (bopMyna B
COOTBETCTBUU C CHMBOHHKOﬁ, HGOGXOZ{HMOﬁ IJId YCTAaHOBJICHUS COOTHOIICHUA
CYIECTBYIOIIETO MEXKIAY XUMUYCCKUMU BEJIMYNHAMU

- JOIIyHiCHa OJHa OIINOKA IIpu COCTABJICHUN ypaBHeHI/Iﬁ, CBA3BIBAIOINX
XUMHUUYCCKHE BCIIMYHMHBI

0,2

- (opMyIIBI 3aITUCaHbl HETIOCIIEI0BATENBHO, HEBEPHO 3anucana 1 ¢popmyna B
COOTBETCTBHYU C CUMBOJIMKOM, HEOOXOMMOM /ISl YCTaHOBIICHHS COOTHOILICHHUS
CYLIECTBYIOLIETO MEKAY XUMUYECKUMH BETMUNHAMHI

- JIOTyIeHa OJTHA OIUOKA MPU COCTABJICHUH YPAaBHEHUH, CBA3BIBAIOIIUX
XUMHYECKHE BEITMIMHBI

0,1

- BCC (bOpMy.]'IBI 3alruCaHbl HEBEPHO
- JOMMYIICHBI OIInoOKa Ipu COCTABJICHUHN BCCX ypaBHeHI/If/i, CBA3BIBAIOIINX
XUMHUYCCKHUEC BCIIMYHUHBI

MarteMaTHUYeCcKHe pacyeTbl M0 XHUMHUYECCKUM Q)OpMy.]'laM, KOTOpbIC

MakcuMaJIbHBINA 0217 —

XapaKTepu3ylT paccMaTpuBaeMoe sIBJeHMe C KOJHYeCTBEHHOM 0,4 6a10B
CTOPOHBI
- BEPHO MPOU3BEACHBI BCEC MATEMATUUCCKUE PACYCTEI 110 BCEM XUMUYCCKUM 0,4

(dbopMyiaM B COOTBETCTBUH C SIUHUIIAMH N3MEPEHHH XUMHUUECKUX BEIIMINH
(CH);

- BCE Pe3yJIbTaThl MATEMaTHYECKHUX PACUYETOB COJEpKaT LU(PPOBOE 3HAYCHUE
W COOTBETCTBYIOIIEE My 0003HAUCHUE SAMHUIIBI H3MEPEHUS] XUMHUYCCKHX
BenmunH (CH)




- BEpHO IMTPOU3BE/ICHBI MATEMAaTHYCCKIE PACUCTHI TI0 BCEM XUMUYCCKUM
(dhopMyiaM B COOTBETCTBHH C SMHUATIAMH U3MEPEHUN XUMHUYCCKHX BEITHYUH
(CH),

- B OJIHOM pE3yJIbTaTe MAaTEMaTHUECKOT0 pacueTa COACPKUTCS TOIBKO €ro
Qg poBoe 3HAUCHIE

0,3

- HEBEPHO NPOM3BEICH MaTeMaTHIECKUH pacdeT no | xumuyeckoit hopmyie, 0,2
HO B COOTBETCTBHH C €AMHUIIAMH U3MEPEeHUH xuMudeckux BeanduH (CH);
- B OJJHOM pe3yJbTaTe MaTeMaTHYECKOT'0 pacueTa COAEPKUTCS TOIBKO ero
nudpoBoe 3HAUCHIE
- HEBEPHO NPOM3BEICH MaTeMaTHYECKUH pacdeT 1o | xummdaeckoit hopmyire 0,1
0e3 yKkazaHus eIUHUI u3MepeHnii pusnueckux Benuuud (CH);
- BCE pe3y/bTaThl MATEMAaTHIECKUX PACUETOB COAEPIKAT TOJIBKO LU(PPOBBIE
3HAYEHUsI
- HEBEpHO POM3BEICHBI BCE MATEMaTHIECKHUE PACUEThI 0
OTBeT nocJie penieHus 3a1a4u MaxkcuMaabHbIi 02T —
0,1 6a;10B
- 3aJ1a4a B KOHIIE PENIICHUS COJEPKUT BEPHBIH OTBET 0,1
- 3a71a4a He COAEPKUT B KOHLIE PEIICHHsI BEPHOTO OTBETA 0
YcTHoe 00bsicHEHHE pellleHus 3a1a4u MaxkcumanbHbIi 6211 —
0,2 6a;;10B
- 00BsICHEHHE pEIIeHUs 33JaHUs TIOCTIeI0BATENFHO, CBI3HO, JIOTHYHO, BEIBOT 0,2
apryMEHTUPOBaH U 0OOCHOBAH; PAaBUIIBHO U OOCTOSTEIIBHO AAETCSI OTBET
(0TBETHI) Ha COMYTCTBYIOILIHE BOMPOC (BOMPOCH)
- HE3HAYUTEIIHLHO HapyIlleHa MOCIeJ0BATeILHOCTD, JIOTUKA OOBSICHEHUS 0,1
peleHus 3a0aHusl, BEIBOABI ApTyMEHTHPOBAaHbI 1 0OOCHOBAHBL; CTYACHT
UCTBITHIBAET HE3HAYUTENbHBIC 3aTPYJHEHUS, OTBEYAst Ha COMYTCTBYIOLIHNE
BOIIPOCHI
- 3HAYUTENILHO HapyIICHA ITOCIIEI0BATEIBHOCTD, IOTHKA OOBSICHEHHS PEIICHUS 0
3a/aHus (CTyIEHT HE MOXKET OOBSCHUTH, KAKIM 00pa30M IMPHIIEN K PEIICHUIO
SHILBHHH), BbIBOABLI HE MOT'YT CUHUTATLCA apryMCHTHPOBAHHBIMUA U
O6OCHOB3HHBIMI/I; CTYACHT UCHBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA, OTBEYAA
Ha COIYTCTBYIOIIME BOMPOCHI
HUTOr'O 2




