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Pacrlpezleﬂeﬂne YaCoB JUCHMIIJIMHBI IO CeMeCTpaM

CemecrT
(<Kpr>.<CeMeCT§ Ha Kypce>) 1(A1)2(@.2) Htoro
Henens 16 22
Bun 3ansatuit VIT | PIT | VI | PIT | VIT | PIT
Jlexuun 16 |16 |22 |22 |38 (38
IpakTuueckue 16 |16 16 (16
HUtoro ayn. 32 |32 (22 |22 |54 |54
KonrakrtHas pabora 32 |32 |22 |22 |54 |54
Uroro 32 |32 (22 |22 |54 |54
OCHOBAHHE
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obpazoBanusi 1o crenuanbHocTd 38.02.06 duHanchl (mpuka3 MmuHUCTEpcTBA 00pa30BaHUsI U HAYKH
Poccutiickoit ®enepanuu ot 05.02.2018 r. Ne 65)

PaGouas mporpamma cocraBieHa o oOpaszoBaTenbHOM nporpamme 38.02.06 Ounancw s Habopa 2023
roza

[Iporpamma cpeanero mpoecCHOHATBHOTO 00pa30BaHU
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Pabouass mporpamma cocraBiieHa Ha OCHOBE paloyeil mporpaMMmbl YyKa3aHHOW JUCLHMIUIMHBL,
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1. HEJIX OCBOEHUSA JUCHUTIIINHBI

1.1{-dbopMupoBanue y CTyJIEHTOB IIPEACTABICHUS O XUMHYIECKON COCTaBIIONIEH eCTECTBEHHO-HAyYHOM KapTUHBI MUpPa KaKk
OCHOBBI IIPUHSATUS PELICHUH B dKM3HEHHBIX U IPOU3BOJCTBEHHBIX CUTYallUsAX, OTBETCTBEHHOI'O IOBEIEHUS B IPUPOJAHON
cpeze.

2. MECTO JUCHHUILIVNHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (pazgen) OOIT: |OYZ[

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00yYAIOINETOCS:

2.1.1|13yuenue yueOHON AUCIMIUTMHBI «XUMHUsD» 0a3upyeTcs Ha 3HAHUAX 00YUYarOIIUXCs ,IIOTYUYCHHBIX TIPH U3YYCHUH
OMOJIOTUH, XUMUH, (PU3HUKH, Teorpagui B OCHOBHOI IIKOIIE.

2.2 I[l/lCIII/ll'lJ'II/lHLl H MMPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHOM U CIUIITHHBI (MO)]y.]'lfl) HEeo0XO0UMO KaK
npeamecTByriee:

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS JUCIHUIIJINHBI

3.1 3uarp

- HanOoJiee BaKHBIE OTKPBITHS U TOCTHKEHHS B 00JIaCTH XMMUH, TIOBIUSBIINE Ha SBOJIONHUIO NMPEACTABICHUH O IPUPOAE, Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHUS] MAaCChl BELIECTB, IOCTOSIHCTBA COCTABA, IEPUOIUUECKUI 3aKO0H;

- 00OBSICHEHUSI OKPYKAIOIINX SBJICHUN C TOYKH 3pEHHS XUMHUH, CIIOCOOBI COXPaHEHUS 3/I0POBBSI, 00ecIieueHust 0e30MacHOCTH
JKH3HEIESTENFHOCTH, OEPEKHOT0 OTHOLIEHUS K IIPUPOJIE, PALIHOHAIBEHOTO MPUPOIOIOIB30BAHHS;

- BAKHEHIIME BELECTBA ¥ MaTEepPHaJbI;

- HE3aBHCHMO OT NMPO(EeCCHOHAIBHOH AeATEIbHOCTH, Pa3nuyaTh (GpakThl U OLCHKH;

- UMeTh chOPMHUPOBAHHOE TIPE/ICTABICHHE O HAYYHOM METO/IC TIO3HAHHS IIPUPOJIBI M CPEACTBAX U3YyUCHHUSI MEraMupa, MakpoMupa
U MUKPOMHUPA;

- IpUeMbI HaOJIIO/ICHUH, OTIBITOB, HCCIICAOBAHUN M OLICHKU JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB.

3.2 Ymerh

- Ha3bIBaTh U3YUCHHBIC BEIECTBA [10 «TPUBHAIBHONY UM MEXIYHaPOAHONH HOMEHKIATYPE;

- OIIPEIEIATH: BAJICHTHOCTD M CTETICHb OKHUCIICHUS XUMIYECKHIX 3JIEMEHTOB, THIT XHMHYIECKOH CBA3HM B COSIMHCHUSX, 3apsy HOHA,
XapakTep Cpeabl B BOAHBIX PACTBOPAX, OKUCIHUTEIIb, BOCCTAHOBUTEINb;

- XapaKTepH30BaTh: IEMEHTHI MAJIbIX IIEPUOJIOB 10 UX TOJIOKEHHIO B cucTeMa Menaeneesa JI.11., o0mue xumudeckue cBoiicTBa
METaJJIoB, HEMETAIIOB, CTPOCHUE H XUMHUYECKIE CBOHCTBA OPraHMIECKUX COSANHEHHIT;

- BBIIIOJIHATH XUMHYIECKUE SKCIIEPUMEHTBL;

- IPOBOAUTH CAMOCTOSTEIBHBIA ITOMCK XUMHIECKOH HH(pOpMAINH;

- 00BACHATH XMMHUUECKUE SIBJICHUS, IPOUCXOAAIINE B IPUPOAE, B OBITY M Ha IPOU3BO/CTBE;

- OIIPEeNIETATh BOSMOKHOCTH TIPOTEKAHHS XMMHIECKHUX IIPEBPAICHH;

- DKOJIOTUYECKU TPAMOTHO BECTH B OKpYKarollel cpene;

- 6e30macHO 00paILATHCs ¢ TOPIOYMMU U TOKCUYHBIMH BELIECTBAMU;

- OLIEHMBATh JOCTOBEPHOCTh XUMUUECKOH HH(POPMALUH, TOCTYAIOLIEeH U3 Pa3HBIX HCTOYHUKOB;

- UCIIOJIb30BaTh TEXHOJIOTUUECKHE JOCTHKEHHS B XMMUM JAJIsl HOBBIIIEHHUS COOCTBEHHOIO MHTEIUIEKTYalbHOIO Pa3BUTHS B
BBIOpaHHOH NpodeccroHanbHON AESTENFHOCTH.

3.3 Baaaern

- MOHATHUITHBIM aMapaToM XMMHUH, MO3BOJISIOLINM NIO3HABATh MUP, y4aCTBOBATh B TUCKYCCHSIX 110 €CTECTBEHHOHAYYHBIM
BOIIPOCaM, MCIOJIB30BaTh Pa3IMYHbIC HCTOYHHKH HH(POPMAIUH AJIsI HOATOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCHTBCS K
coobuienusim CMU, conepkaiiyM Hay4HYIO HHPOPMAILIHIO,

- Hay4YHBIMH METO/IaMH [TO3HAHUS MIPUPOJIBI M CPEACTBAX U3YUYSHHU MEraMupa, MaKpoMHUpa U MUKPOMHUPa

- YMEHMSAMH U HaBBIKAMH Pa3IMYHbIX BUAOB [IO3HABATEIHHON AEATEINLHOCTH JUTS H3YUEHHS Pa3HbIX CTOPOH OKPYKAIOLIETO
€CTECTBEHHOT'0 MHpa;

- IpUeMaMHy HaOJIOIeHNH, ONIBITOB, UCCIEAOBAHMUM M OLICHKH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB;

- 3HaHUSIMH O Han0oJiee BaXKHBIX OTKPBITUAX U JOCTHKEHHUAX B 00JaCTH XMMUU, MOBIIMSBIIUX Ha SBOJIIOLMIO NPEACTABICHHH O
NPUPOJE, HA PAa3BUTHE TEXHUKH U TEXHOJIOTHH.




4. CTPYKTYPA U COJIEP’KAHME JUCLUIIJIMHBI (MOLY.JIsT)

Kon
3aHATHS

HaumenoBaHue pa3jiesioB U TeM /BUJA 3aHATUS/

Cemectp
/[ Kvpe

Yacos

Komne
TeH-

Jlutepatypa

IIpumeua
HHE

Pa3nen 1. Heopranuyeckasi xumust

11

Brepenne. Xumnueckas kKapTHHA MHApa Kak COCTaBHAs 9acTh
€CTECTBEHHOHAYYHON KapTUHBI MUpa. POJIb XMMHUH B )KU3HH
COBpPEMEHHOT0 00IIeCTBa.

Tema 1.1. CoBpemMeHHast MOJIENIb CTPOCHHSI aTOMa.
CHUMBOJIHYECKUHN S3BIK XUMUU. XUMHYECKUH DJIEMEHT.
OnexTpoHHas KOHpUrypanus aroMa. Knaccudukanus
XMUMHUYECKUX dJIEMEHTOB (S-, P-, d- amemenTs). BaneHTHbIE
3JIEKTPOHBI. BajeHTHOCTh. DNeKTpOHHAs TPUPOIA
XUMHUYECKOH CBSI3U. DIEKTPOOTPHUIIATEIEHOCTD. BHUITBI
XHUMUYECKOH CBsA3M (KOBAJICHTHAsI, HOHHAS, METAJUINYECKasl,
BOJIOPOJTHAS) M CIIOCOOBI ee 0Opa3zoBanus /Jlex/

J1.1J11.2
J2.1
2132

1.2

IIpakTuyeckas pabora Ne 1. OnpeneneHue creneHu
OKHCJICHHSI DJIEMEHTOB B CJIOXKHBIX BEIIECTBaX Ha OCHOBE
TICXD3. Penrenne NpakTHKO-OPUCHTHPOBAHHBIX
TEOPETHYECKHX 3aIaHIH Ha XapaKTEePH3ALHI0 XUMMUUECKHX
31IeMEeHTOB «MeTanueckue / HeMeTaJUTHYEeCKHE CBOMCTRA,
3NIEKTPOOTPULATEIIBHOCTh XUMHYECKHIX JIEMEHTOB B
COOTBETCTBHH C HX JEKTPOHHBIM CTPOCHHEM U HOJIOKEHUEM
B NIEPHOIUYECKOH CHCTeMe XMMUYECKHX 31eMeHToB J[.11.
Memnneneesay /TIp/

J1.1J11.2
J2.1
0192

13

Tema 1.1. Ileproanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenpneneeBa. ®uzndeckuii cmpic [leproamaeckoro
3akoHa JI.11. MenzeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHYECKHX AJIEMEHTOB, 00pPa3yeMbIX MU IPOCTHIX
U CJIOKHBIX BEIIECTB B COOTBETCTBUHU C TTOJIOKEHUEM
XUMHUYECKoro 3nemMenTa B [lepuoamaeckoii cucreme.
MupoBo3z3peHueckoe 1 HaydHoe 3HaueHue [lepuoaudeckoro
3akoHa /.. Menpneneesa. [Iporaossl .M. Menneneena.
OTKpPBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. /JIex/

J1.1J11.2
J2.1
0132

1.4

IIpakTudeckas pabora Ne 2.PacueTHble 3a1aun Ha
HAaX0>KJEHUE OTHOCUTEIbHOU MOJIEKYJIIPHOM MacChl,
oIpeJiesieHe MacCOBOM JOIM XUMUYECKUX DJIEMEHTOB B
CJIOKHOM BellecTBe. PacueTsl 0 ypaBHEHHAM XUMUYECKHX
peaKuui ¢ UCIOJIb30BaHUEM MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBHS) Ta30B, KonMmdecTBa BemecTsa /I1p/

J1.1J11.2
J2.1
0132

15

Tema 1.2. BemectBo. KauecTBeHHBIN 1 KOTUYECTBEHHBIN
cocTaB BeulecTBa. BemiecTBa MOIEKyIISIPHOTO 1
HEMOJICKYJISIPHOTO CTpoeHus. [IpuanHbl MHOTOOOpa3us
BEIIIECTB: U30METPHs, TOMOJIOTHs, ayioTponus. OCHOBHBIE
KOJINYECTBCHHBIC 3aKOHBI B XUMHH M PACUYEThI TI0 YPaBHEHHSIM
XUMUYECKUX peakuuii. Monb Kak einHUIa KOJMYecTBa
BemiecTBa. MomsipHas macca. 3aKOHBI COXpaHEHHS MacChl U
sHepruu. 3akoH ABorazpo. MoJsipHbIii 00beM Ta30B.
OTHOcHTENbHAS TNIOTHOCTH Ta30B. [IpocThie U crokHbIE
BeriecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHBI,
THJPOKCH/IBI, KUCIIOTBI, COJIN ). B3auMOCBsI3b HEOPraHUYECKUX
BEIIECTB. ATperaTHble COCTOSHUS BEIECTBA.
Kpucranmmueckue u amopdusie BemecTsa. Tumb
KPUCTAUIMYECKHUX PEIIETOK (aTOMHasl, MOJIEKYJIApHas,
WOHHA$1, METaJUINYEeCKast). 3aBUCUMOCTb (PU3NUECKUX CBONUCTB
BEIIECTBA OT THIAa KPUCTAIUINYECKOH penieTku. 3aBUCUMOCTh
XHUMUYECKOM aKTMBHOCTH BEILIECTB OT BU/Ia XUMUYECKOH CBSI3H
U THIA KpUCTATMYECKON perieTku. [IpuurHbl MHOrooOpasus
BeriecTs /JIex/

J1.1J11.2
J2.1
0132

1.6

Tema 1.3. Xumuueckue peaxuuu. Knaccuduxanuus u TUIIbI
XMMHYECKUX PEaKIMi ¢ yJacTHeM HEOPraHNIECKUX BEIECTB.
YpaBHEHUS OKUCIEHUS-BOCCTaHOBNIEHUs. CTeneHb
okucieHns. OKUCIHUTETb U BOCCTAHOBHUTETb. OKHCIUTETBHO-
BOCCTaHOBHUTEIIbHbIE PEAKLIUH B IPUPOJIE, IPOU3BOJCTBEHHBIX
IDOIIeCCaX M KM3HEACATeIbHOCTH OPTaHI3MOB /JIek/

J1.1J11.2
J2.1
0132




1.7

[Tpaktuueckas padora Ne 3. CocraBiieHHE ypaBHEHHA
peakuuii coeMHeHus, pa3IoKeHHs, 3aMelIeHus, 0OMeHa, B
T.4. peaKHil TOPEHHs, OKUCIEHHS- BOCCTAHOBIICHUS.
CocraBiieHUe U ypaBHUBaHHE OKHUCIIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEAKLII METOJIOM HIIEKTPOHHOTO
Gamanca. /Ilp/

J1.1J11.2
J2.1
2132

1.8

Tema 1.3. Xumuueckue peakuuu. SIBISHS, TPOUCXOISIINE
MIPY PaCTBOPEHHUH BEIIECTB — JIUCCOIMAIIMSL, THApPATALUS.
YucTele BenecTBa U cMecu. VicTuHHBIE pacTBOpbl. CrIOcoOBI
BBIPQKEHHSI KOHIIEHTPALMH PACTBOPOB: MAacCOBas OIS
pacTBOpEHHOTO BewlecTBa. Jlucconuanus 3JeKTpOIUTOB B
pacTBOpax. JlucnepcHble CHCTEMBI M UX KJIACCU(BHUKAIH:
KOJUIOMJIHBIE CUCTEMBI, IMYJIbCUU U CYCIIEH3UH. 3014 (B TOM
YHUCIIe a3P030JIN) U Tenu. Teopust SMeKTPOIUTUIECKON
nqucconranyy. MIoHbl. DIeKTPOIUTHL, HEANEKTPOIUTHI.
Peakiiun noHHOTO OOMEHa B BOJHBIX pacTtBopax. Cpena
BOJIHBIX PacTBOPOB: KUCIIasl, HEUTpaJIbHAS, IIIEIOYHAsl.
Tunponus. /Jlex/

J1.1J11.2
J2.1
0132

1.9

Ipaxtuueckas pabota Ne 4. CocTaBlieHUE peaKIMil HOHHOTO
oOMeHa ITyTeM COCTaBJICHHS UX IIOJIHBIX M COKPALICHHBIX
HOHHBIX ypaBHeHUH. KUCIOTHO-OCHOBHBIC peakinu. 3a1aHus
Ha COCTaBJICHHE MOHHBIX peakuuii, onpenencuue PH cpermsl.
Pemenue ypaBHenuii runponusa conei. /TIp/

J1.1J11.2
J2.1
0192

1.10

Tema 1.3. Xumunueckue peakuuu. CKOPOCTb peakii, ee
3aBHCHMOCTB OT PA3JIMYIHBIX (PAKTOPOB: TIPHPOIBI
pearupyroumx BenecTB, KOHIEHTPAIUH pearupyronmx
BEIIIECTB, TEMIIEPATypPhI U IUIOMAAN PEaKIIHOHHOMN
oBepXHOCTH. TeroBble 3()(HEeKTh XUMHUECKUX PEaKIH.
OK30- U 3HIOTEPMHUUECKHE, PEAKIHH.

OO0paruMocTh peakiuil. XuMHYECKOe paBHOBECHE U €r0
CMeIIIeHHE O] IEHCTBUEM Pa3IMIHBIX (PaKTOPOB
(KOHIIEHTpaLus pearcHTOB UM MPOAYKTOB PeaKIiH,
JIaBJICHHE, TEMIIEpaTypa) Uil CO3JaHUs ONTHMAIbHBIX
YCIIOBHH MPOTEKaHNUs XUMHUECKUX npoueccoB. [Ipunmumn Jle
Hlarense. /Jlex/

J1.1J11.2
J2.1
0192

111

TIpakTuyeckas padota Ne 5. Pemerue
MPaKTUKO-OPUEHTUPOBAHHBIX 33JJaHUH Ha IPUMEHEHHE
npuHiuna Jle-lllaTenbse 11 HaX0XKA€HHUS HAIPaBICHUS
CMEIIEHHS PaBHOBECHUS] XUMUYIECKON PEaKkLuy U aHAJIN3
(haKTOpOB, BIMSIOMNX HAa CMEIIEHUE XUMHIECKOTO
paBHOBecus: COCTaBJIEHHE PEeaKIUii HOHHOTO OOMeEHa,
onpeneneHue PH cpensr. /Tp/

J1.1J11.2
J12.1
0192

1.12

Tema 1.4. Metaibl. D1eKTPOXUMUUECKUI Psll HANIPSKEHUN
MeTasuioB. O0mue Gpu3nuecKiue 1 XUMUYECKHE CBOHCTBA
MeTamuioB. CrocoObl oyueHusl. 3HaYeHUE METAJNIOB U
HEMETAJIJIOB B IPUPOJIE U )KU3HEAEATEILHOCTH YeJI0BEKa U
oprann3MoB. Koppo3us MeTayioB: BUIbI KOPPO3HUH, CIOCOOBI
3alIUTHl METAJUIOB OT KOPpO3uu DnekTpoiu3 coineil. [lonsarue
0 Metayurypruu. CrijiaBbl 4YepHbIe U IIBeTHBIE. /JIek/

JI1.1J1.2
J2.1
0132

1.13

Tema 1.5. Hemeramnbl. OKUCTUTENHHO- BOCCTAHOBUTEIBHBIE
CBOWCTBA TUIMMYHBIX HEMeTa/u10B. O01Ie pu3nueckue u
XUMHUECKHE CBOMCTBAa HEMETAJIIOB. TUIIHYHBIE CBOWCTBA
HemetaiwoB |V— VIl rpynm. Knaccudukanus 1 HOMEeHKIaTypa
coelMHEeHNH HeMeTa/u1oB. KpyroBopoTsl OMOTeHHBIX
3JIEMEHTOB B Ipupoe. JKecTKoCTh BOABI U CIIOCOOBI ee
ycrpanenust. Kiiaccudukaimns HeOpraHUUECKUX COeTMHEHUH.
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coequnenunid. Oxcunpl. OcHoBaHuA (wenoun). Kucnorel. Conu
u nx Bunsl. Komrutekcusie comu. /JIex/

J1.1J1.2
J2.1
0132




1.14

[Mpaktuydeckas padora Ne 6. HomMeHknaTypa HeOpraHM4eCKUX
BEIIIECTB: Ha3BaHHE BEIECTBA HCXOMS U3 HX XUMHUECKOI
(hOpMyIIBI MITH COCTABJICHUE XUMHIECKOH (hOPMYIIBI HCXOMS U3
Ha3BaHUA BelecTBa 1o MexayHapoaHoi (MIOITAK) umu
TPUBUAIEHON HOMEHKJIATYpE.

Pelrenne nmpakTHYECKUX 3aJaHUI MO KIIacCU(PHKAIHH,
HOMEHKJIAType U XUMHIECKUM (HOpMYyIaM HEOPTaHUIECKUX
BEILIECTB Pa3IMYHbIX KJIACCOB (yrapHblii Ta3, YIIICKUCIIbIHA ra3,
aMMHUaK, TallleHast U3BeCTh, HeTallleHasi U3BECTh, MUThEeBas
COJIa ¥ IPYTUX): HA3bIBATh M COCTABIATH (POPMYIIBI
XHUMHYECKUX BEUIECTB, ONIPEACNIATH IPUHAIIEKHOCTD K
knaccy. VICTOYHUKH XUMHYECKOH HH(pOpManuy (CpeicTB
MaccoBoi nH(popmanuu, cetb HTepHeT U apyrue). [louck
UH()OPMAIMH 110 HA3BAHUSIM, HICHTH(HUKATOpAM,
CTPYKTYpHEIM (hopmyaam /IIp/

J1.1J1.2
J12.1
2132

1.15

IIpakTuyeckas pabota Ne 7. KauecTBEeHHBIE peaklMU Ha
Heopranudeckue coeruHeHus. CocTaBlleHUE HENOYEK
ypaBHeHUH. CocTaBlIeHUE YPAaBHEHUH XUMUYIECKUX PEAKLIUi C
y4acTHEM IIPOCTBIX U CIIOKHBIX HEOPTaHUUECKUX BELIECTB:
METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJLIOB, HEMETAILIOB U
aM(OTEpHBIX NEMEHTOB; HEOPTAaHMIECKHX KUCIIOT,
OCHOBaHUil U aM(pOTEPHBIX THAPOKCHUIOB; HEOPTAHUUECKUX
COJICH, XapaKTepU3yIHUX ux cBoicrea. /IIp/

J1.1J11.2
J2.1
0132

1.16

TIpakTuyeckas padota Ne 8. PereHue s3kcrniepuMeHTaIbHBIX
3a1a4 (Ha U30BITOK/HEIOCTATOK M BBIXO]] IPOAYKTOB
peakuun). /TIp/

JJ1.1J11.2
J2.1
0132

Pa3nen 2. Opranuyeckasi XuMus.

2.1

Tema 2.1. Kinaccudukanus, CTpoeHHE 1 HOMEHKIIATypa
OpPraHUYECKUX BEIECTB.

TlosiBneHue u pa3BUTHE OPraHUYECKON XMMUU KaK HayKH.
IIpenmMer oprannyeckoit xumun. Mecto U 3HaUeHUE
OpraHUYECKOM XUMHH B CUCTEME €CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOEHHE KaK MOPAJOK COSAMHEHHUS aTOMOB B
MOJIEKYJIE€ COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPHH XUMHUUYECKOTO CTPOSHHS OPIraHNUECKHX COeIMHEHU I
A M. BytnepoBa. YriepoHblil ckelneT opraHudeckoi
MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHYECKOTO
cTpoeHus Mosiekyi. izomepus u n3omepsl./JIek/

J1.1J11.2
J2.1
0132

2.2

Tlonsrue o GpyHkIMOHATBHOM rpymie. Paaukan. [IpuHIATIBL
KJIacCU(UKALUM OPTaHUYECKUX COCAUHEHUM.
MexnyHapoJHasi HOMEHKJIAaTypa ¥ IPHHIUIBI HOMEHKIIATYPbI
OpraHn4eckux coeauHeHui. [TonsaTue 06 a3oTcoaepKamx
COEIMHEHMAX, OUONOrNUECKU aKTUBHBIX BEILECTBAX
(yrneBogax, xxupax, OesKax M Jp.), BBICOKOMOJIEKYISPHBIX
COeMHEHMAX (MOHOMED, TIOJIMMEp, CTPYKTYpHOE 3BeHO) /JIex/

J1.1J11.2
J2.1
0192

2.3

Howmenknarypa IUPAC: npuHuImnbl 00pa3oBaHusi Ha3BaHUIA,
CTapUIMHCTBO (DYHKIMOHAIBHBIX TPYIII, KX 0003HAYCHUE B
npedukcax u cypdukcax Ha3BaHUI OPraHUYECKHX BEIIECTB.
HomeHknaTypa OpraHuuecKuX COSTUHEHHN OTIEIBHBIX
KJIacCOB (HACHIIICHHBIE, HEHACHIICHHBIE U apOMaTHIECKHUE
YIJIEBOAOPOIBI, CIIUPTHI, (PEHOIBI, aTbJCTH b, KETOHBL,
KapOOHOBBIE KUCIOTHI U Ip.) CocTaBieHNe OJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYJ OPTaHUIECKUX BEIIECTB
OTZAENBHBIX KJIACCOB, UCIOJIB3Ys MX Ha3BaHU MO
CHCTEeMATHYECKON U TPUBUATIBHOW HOMEHKJIAType (3THIICH,
alleTHJICH, IIULEPUH, (peHol, popMalbaeru, yKCycHas
KHCJIOTa, MHIMH). PacueTsl npocreiinieit Gopmysbl
OpraHU4eCcKO MOJIEKyJIbl, HCXO/s U3 3JIEMEHTHOIO COCTaBa (B
%) /Jlex/

J1.1J11.2
J2.1
0132
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CBo¥iCcTBa OPTaHUYECKUX COCTUHEHHMN.

Yrnesogoponsl. [IpenenbHble U HENpeAeIbHbIE
yraeBonopoasl. Peaknus monnmvepusarmn. [Ipuponnsie
UCTOYHUKY YTJIEBOJOPOJIOB.

[IpuponHsrii ra3: coctas, PUMEHEHHE B Ka4eCTBE TOTUIMBA.
IomyTHblit HeTsIHOH ra3, ero nepepaboTka. I'opeHue MeTana
KaK OJIMH U3 OCHOBHBIX HCTOYHHMKOB TeIUIa B
IPOMBIIITIEHHOCTH ¥ OBITY. 'OpeHue alieTulIeHa KaK UCTOUHHK
BBICOKOTEMIIEPATYPHOT'O MJIAMEHH Ul CBAPKU U PE3KU
MeTaiuioB. IIporecchl MPOMBINITIEHHOM epepaboTKy He(TH:
KpekHHT, prudopMuHr. OKTaHOBOE YHCIIO OCH3MHOB H
METaHOBOE YHCJIO AU3EJIBHOTO TOIINBaA. IIpoayKThI
nepepadoTKH He)TH U UX IPUMEHEHHE B TPOMBIIUIEHHOCTH U
6bITy. O3HaKOMIICHHE € KOJJIEKIUEN KayudyKOB U U3JeIUH U3
pe3uHBI. YTIIEBOI0OPO/Ibl KAK OCHOBA MEXAYHAPOIHOTO
COTPYJIHUYECTBA U BaXKHEHIINH NCTOYHUK (HOPMUPOBAHUS
oropkera PO. /Jlex/

J1.1J11.2
J2.1
2132

2.5

CocraBiieHre ypaBHEHU XUMHYECKAX PEaKIni, CXeM
peakuuii (B TOM YHUCIIE 10 MPEII0KEHHBIM [IETI0YKaM
MpeBpaIIeHNH ), XapaKTePU3YIOIINX XUMUIECKHE CBOICTBA
OpPraHUYECKUX COEIMHEHUH OT/EIBHBIX KJIACCOB MPEIEIBbHBIX
Y HEeTIpeJIeTbHBIX YrieBoA0poaoB. [lmacTmMacchl.
TepMoOIUIaCTHYHBIE U TEPMOPEAKTHBHBIE [LIACTMACCHI.
Tonumepu3anust 3TUIIEHa KaK OCHOBHOE HAIPABIICHUE €TO
ucnosnb3oBanus. IlpencraBureny miactmacc. MapkupoBka
TUIACTHKOBBIX M3enuii. [Ipumenenue noauMepos. /Jlex/

JJ1.1J11.2
J2.1
0192

2.6

Kucnoponconepkame opranmueckne Bemecta. CIupTel,
(eHobl, anbaeruibl, KapOOHOBBIE KUCIOTHL. IIpeacraButenu
KHCIIOPOJICOAEPIKAIINX OPTAHUYECKUX COSTUHEHHH:
METWIOBBIN U 3THJIOBBIN CIIUPTHI, TIIUIEPHH, YKCYyCHAs
kucinoTa. [IpakTuueckoe IpUMeHEeHHEe S THIICHTTTHKOIIS,
riuiepuHa, gpenona. [lpumenenue popmanbaeruia,
aleTanbIeTH/a, YKCYCHOM KUCIOTH. MblTa Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIIME CBOICTBA MbLIA. Y TIICBO/IbI,
JKupbl, Kak cI0KHBIE 3GUPBI KAPOOHOBBIX KHCIOT U
riinepuna. CocTaBleHHe [ETIOYeK MPeBpaIeHUH
KUCIIOPOJICOAEPKAIINX OPTaHUUECKUX BEIECTB, CBOIICTBA U
NpUMEHEHHUE YTIIEBOIOB U XKHUPOB B OBITY U
IPOMBIIITIEHHOCTH. Buasl 6poxenus. Mccnenopanue
NPOIYKTOB HA HANM4YME KpaxMaina. Habmonenue 3a
BOCCTaHOBHUTEJIHBIMU CBOMCTBAMH ITIIOKO3bI Ha IIPHMeEpe
peaKIu ¢ MeJHBIM KYyOpOCOM B LIEJIOYHOH cpexe. /JIex/

JJ1.1J11.2
J2.1
0132

2.7

YrneBoasl, XKupsl, kKak cloxHbIe 3Gupbl KApOOHOBBIX KHCIIOT
" raureprHa. CoCTaBlIeHNE HETOYeK IpeBpamieHuit
KUCIIOPOJICOAEPKAIINX OPTaHUUECKUX BEIECTB, CBOICTBA U
HPHMEHEHHUE YTIICBOIOB H KHPOB B OBITY U
MPOMBIIITIEHHOCTH. Buasl 6poxxenus. MccnenoBanue
HPOAYKTOB Ha Haandue kpaxmana. Habmonenne 3a
BOCCTaHOBHUTEJILHBIMU CBOWCTBAMH ITTIOKO3bI Ha IIPHMEpe
peaKIiy ¢ MeIHBIM KYIIOPOCOM B IIENIOYHOH cpere.
YrneBoasl, XKupsl, kak cinoxkHbIe 23Gupbl KApOOHOBBIX KHCIIOT
" rauteprHa. CoCTaBlIeHNE NEToYeK IpeBpanieHuit
KUCIIOPOJCOAEPKAINX OPTaHUYECKHUX BEILECTB, CBONCTBA U
HPHMEHEHHUE YTIICBOIOB H KHPOB B OBITY U
MPOMBIIIIEHHOCTH. Buasl 6poxxenus. Mccnenoanue
HPOAYKTOB Ha HaJnW4dHe kKpaxMana. Habmonenne 3a
BOCCTaHOBHUTEJILHBIMU CBOMCTBAMH ITTIOKO3bI Ha IIPHMEpe
peakiu ¢ MeJHbIM KYIIOPOCOM B Lea104HOl cpene. /JIex/

J1.1J11.2
J21
0132




2.8

A3oTCOoaepIKAIINE OPraHNYECKUE COCANHEHHUS: aMUHBI,
AMHHOKHUCIIOTBI, OCKH. AHUJIMH U €r0 NPUMEHEHHE.
Crpoenue u 6ronoruueckas pyHKIHs OeITKOB. A30THUCTHIC

J1.1J11.2
J2.1
2132

OCHOBaHUSI. BEICOKOMOJIEKYIISPHBIE COSTUHEHHS
(cuHTEeTHYECKHE U OMOJIOTHYECKH- aKTHUBHEIC). MOHOMED,
MOJIUMEp, CTPYKTYpHOE 3BeHO. BonokHa. O3HaKOMIICHHE C
KOJUIEKIIMEeH BOJIOKOH. Pacrio3HaBaHne BOJIOKOH:
HATypaJbHbIC, CHAHTETHYECKUE U HCKYCCTBECHHBIC.
[TpuMeHeHNe NCKYCCTBEHHBIX BOJIOKOH.

I'eHeTHUecKas CBA3b MEXY KJIaCCaMU OPTaHHYECKUX
coenuHeHMi. /JIex/

J1.1J11.2
J2.1
2132

2.9 Xumus 1 xxu3Hb. [IpaBuina 6e30macHOCTH pu paboTe ¢ 2 2
©JIKHMH, TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMH.
[IpoBenenne xuMuIecKuX peaxiuii B pactBopax. [Iposenenue
XMMHYECKUX peakImil Ipy HarpeBaHUH. bruooprannaeckue
coenuHeHMs. [IpuMeHeHne 1 OMOJIOTHUECKast POJIb YTIIEBOOB.
OKHCIICHHE YTIICBOIOB — HCTOYHUK YHEPTUH JKHBBIX
OpraHn3MoB. MOJIIOYHOKHCIIOE OPOKEHHE TITIOKO3bI.
Kucnomonounsle npoaykTsl. CunocoBanue kopmoB. O61acTu
MPUMEHEHUs] aMHHOKHUCIIOT. [IpeBpamnieHus 0enKoB MUK B
opranmsMe. bruosnorndeckue hyHKINH OSIKOB.
Buonoruueckue HyHKINHU KUPOB. POJIb OpraHuIecKkoit XUMUU
B pelIeHUH Ipo0bieM NueBoit 6e3onacHocty /JIex/

JJ1.1J11.2
J2.1
0132

2.10 |XumMudeckas MPOMBIIUICHHOCTD U MEPCIICKTHBBI €€ Pa3BUTHSL. 2 2
Moromue u ynctsmye cpencraa. [lpasuia 6e3omnacHoi
paboTHI cO cpeficTBaMK OBITOBOW XUMHH. Pacrio3HaBaHue
HEeTIpeIeNIbHBIX OPraHMYECKUX COCMHEHHU B COCTaBE TOBAPOB
XO3SHICTBEHHOTO Ha3HauYeHH. PoJIb XUMIYECKNX 3JIEMEHTOB B
JKU3HH pacTeHuil. Y 100peHus. XuMHUECKHE CPECTBa
3aIUTHl pacTeHUH. SI10XUMHUKATHI, TECTULUIBI,
nHCEKTUIUALL. /JIex/

J1.1J11.2
J2.1
0132

2.11  |XuMuueckue 3JIeMEHTHI B OpranusMe uenoBeka. OCHOBHBIE 2 2
JKU3HEHHO HEOOXOANMBIE COCIMHEHHMS: OSNKHU, YIIIeBOIbI,
JKHMPBI, BUTAMUHBL. POJIb )KHPOB B OpPraHU3Me YeJI0BeKa.
Xonecreput u ero GpyHkuun. GepMeHThI U UX OHOIOTHYECKast
poJib B 0OMeHe BerecTB. MUHepabHbIC BEIIECTBA B
HPOJYKTax MUTaHWUsL, [THIIEeBble 100aBKH. /JIek/

J1.1J11.2
J12.19122

212  |duddepenumpopannsiii 3auer. /Ip/ 2 2

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. (DOHJI OICHOYHBIX CPEJACTB /15l MIPOBEACHUSA l'lpOMe)KyTO‘-[HOﬁ aTTeCTallun

TIpomesxyTouHast aTTecTanus npoxoaut B popme nuddepeHnnpoBaHHOro 3a4dera. [lepeueHb BOMPOCOB K 3a4eTy MO AUCIUITIIMHE
«XUMHA»:

1.

Posb XxuMuu B )XU3HU COBPEMEHHOI'O OGIHCCTBa. HpI/IMCHeHI/Ie JIOCTI)KEHUH COBpeMeHHOﬁ XHUMUHU B HpO(l)eCCHOHaHBHOfI

JIEATEIHLHOCTH.

2.
. [lepuonnueckuii 3akon u nepuoandeckas cucrema JI.1M. Menaeneesa.
. OnexTpooTpuiarebHOCTh. MoHHas ¢BsA3b. KaTHOHBI 1 aHUOHBL.

OCHOBHBIC XUMHYECKUE TTOHSITHS.

Mertannuueckas cBa3b. BoropoaHas cBs3b.

. CrereHb OKHCICHHUS U BaJICHTHOCTh XUMHYECKHX DJICMCHTOB.

. COBpCMeHHbIe MpeACTaBJICHUA O CTPOCHUU aTOMa.

. PainoakTHBHOCT®. Fy6I/ITEJ'II)H06 BO3JICHCTBUE paguany Ha OMOCHCTEMBEL.
9.

Xumuueckas cBs3b. KoBajeHTHas CBA3b, €€ Pa3HOBUAHOCTH U MEXaHU3MBbI 06pa3OBaHHH.

10. BemectBo. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEILIECTBA.

11. CriocoObI BbIpa)keHHsI KOHIIEHTPAIMK PACTBOPOB: MacCOBasi I0JIsl pACTBOPEHHOTO BEIIECTBA.
12. DnexTponuTHYecKas AUCCOLMALUS. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.

13. Xumnueckue peakiun. Kinaccudukanus peakiuii o pa3inyHbIM KPUTEPHSIM.




14. Knaccuguxaius HEOpraHH4eCKUX COeMHEHHA. XapakTepucTrka kiacca «OKCUIbI».

15. Knaccudukanys HeOpraHu4eckux CoeJUHeHNH. XapakTeprcTuka kiacca «[ uapokcuasny.
16. Knaccuguxkaius HeOpraHu4eCKuX COSAMHEHUN. XapaKkTepucTHKa Kiacca « KucioTeny.

17. Knaccudukanys HeOpraHu4eckux coequHeHnH. XapakTepuctuka kiacca « Comm.

18. MeTasmibl. DIEeKTPOXUMHYECCKHIN Pl HATPSHKEHUI MeTauioB. O0Ie cCrioco0bl MOTyUYeHHS METAJIIOB.
19. CpoiicTBa MeTa/IOB. DIEKTPOXUMUUECKUI PsiJ HAIPSDKEHUI METaJLIOB.

20. Hemetamabl. OKHCIUTENBHO- BOCCTAHOBUTEINIbHBIE CBOMCTBA TUITMYHBIX HEMETAJIIOB.

21. CBoiicTBa HEMETAILJIOB.

22. OCHOBHBIE MTOHITHS OPTAHUYECKON XIUMHH U TEOPHSI CTPOSHUSI OPTaHUIECKUX COSIMHEHUN.
23. OCHOBHBIE NOJI0KEHUS TEOPHH CTPOCHHSI OPraHUUECKUX COEJANHEHUH.

24. TIpuuuHBI MHOTOO0OPAa3Hs BEIIECTB: H30METPHUS, TOMOJIOTHS, aJUIOTPOTIHSI.

25. V3oMepust © HOMEHKIIATypa yTJIeBOJIOPOJIOB.

26. Yraesogoponsl. [IpenensHbie v HempeaenbHbIE YTIEBOJOPOIBL.

27. IlpupoHble UCTOUHUKU YIIIEBOJOPOAOB.

28. Ilmactmaccel. [IpeacraBurenu mactmacc. [IpuMenenne moaIuMepos.

29. Kucnopoacozepaliue opraHiueckye BeIecTsa.

30. Cruprer. [IpencraBuTenu 1 uxX CBOKWCTBA.

31. Anpnerunst. IIpeacTaBuTenu u UX CBOKUCTBA.

32. KapboHoBsie KHCIOTHI. [IpeicTaBuTeN 1 MX CBOMCTBA.

33. A3oTcozepiKaliue OpraHuuecKie COSAMHEHU. AMUHBI.

34. AMuUHOKHUCIOTHL. benku.

35. I'ereporukiel. CTpoeHHe, CBOWCTBA HYKJIEHHOBBIX KHCIIOT

36. Bonokna. [IpuMeHeHne HCKYCCTBEHHBIX BOJIOKOH.

37. Xumudeckas IpOMBIIUIEHHOCTh U TIEPCIIEKTUBBI €€ Pa3BUTHSL.

38. Moromue u uuctsmue cpeacraa. [Ipasuina 6e3omnacHoi paboThl CO cpeAcTBaMU OBITOBOI XUMUU.
39. Xumuaeckre 3JIeMEHTHl B OpTaHu3Me YeJIOBEeKa.

40. OcHOBHBIE )KM3HEHHO HEOOXOAUMBIE COEIMHEHHUS: OCJIKH, YTIIEBObI, JKUPBI, BATAMHUHBI.
41. YrneBosI - TIaBHBIA UCTOYHHUK SHEPTUU OpPTaHU3Ma.

42. Ponb ’KUpPOB B OpraHu3Me. X0JIeCTEpPUH U €r0 POJIb B 3[0POBbE UEIOBEKA.

43. MuHepanbHbIE BEIIECTBa B TPOIYKTaX MUTAHHS, TUIIEBHIC JOOABKH.

44. JlekapCTBEHHBIE CPEICTBA.

45. Posib XUMHUYECKUX 3JIEMEHTOB B JKHU3HHU pacTeHHi. Y 00peHus. XUMUUECKUE CPECTBA 3AIUThI PACTCHHUH. SITOXMMHUKATHI,
NeCTHIUAbI, MHCCKTULIU/IBI.

Kputepuu ouenuBanus:

5 GaJuTOB BBICTABJIACTCS CTYJCHTAM 32 MOJHBIN U IPaBUIIGHBIA OTBET Ha BCE BOIPOCH! OMIIETa C JIOTHIECKUM 00O0CHOBaHUEM
apryMeHTOB, B OTBETE HET OIIHOOK.

4 Gasna BBICTABIISIETCS CTYICHTaM, €CIIH BOIIPOCHI OMIIETa PACKPBITHI MMOJHOCTBIO, HO 000CHOBAHUS JOKAa3aTeNIbCTBA
HCIOCTATOYHBI, IPU 5TOM JOMYUICHBI ABC-TPHU HECYIICCTBECHHBIC OIHI/I6KI/I, HCIIPABJICHHBIC ITO TpC6OBaHI/l}0 npernoagaBaTeIs.
3 Gaya cTaBUTCS CTY/ACHTaM 3a TPaBUIILHBIA OTBET Ha BONPOCH! OMIIETa, PH 9TOM JOMYLIEHO OoJiee OJHOW OMINOKH 110
U3JI0KEHHUIO (PaKTOB WK OoJiee IBYyX-TPEX HEJOUYETOB B OTBETE.

2 Ganya CTaBUTCS CTYAEHTaM, €CJIH JIOIYIIEeHBI CyIeCTBeHHbIe OIIMOKH, TOKa3aBIlue, 4To 00yJaromuiics He o0yazaer
065[3aTeJ'l])HI)IMI/I YMCHUAMMU T10 JAHHOM TeMe B ITOJHOM MEPE.

5.2. ®oH/ O1LIEeHOYHBIX CPEICTB /ISl MPOBEJIEHHS TeKYIero KOHTPOJIs

IIpencrasnen B [Ipunoxennu 1 k paboueii nporpaMMme AUCIUIITHHBI

6.YYEBHO-METOANYECKOE NNH®OPMALIMOHHOE OBECINEYEHHUE JUCHUIIJINHBI
MOAYJIsD)
6.1.Pexomenayemas auTepaTypa
6.1.1.0cHoBHas JIMTepaTypa
ABTOpBI, 3arnaBue WznarenscTBo, roa
COCTaBUTENN
JI1.1 |E.N. Tynukun Xumus. Yacte 1. OOwmas u IOpaiit,2022 https://urait.ru/bcode/491
HEOpraHu4eckas XUMUs: Y1eOHHK 662
st CIIO HEOTPAHWYCHHBIA JOCTYI
3aperucTPUPOBAHHBIM
I0JIb30BATEISIM
JI1.2 |E.N. Tynukun Xumus. B 2 u. Hacrts 2. IOpaiir,2022 https://urait.ru/book/himiy
OpraHugeckast XUMHUSL. a-v-2-ch-chast-2-organich
Vueonuk mis CIIO eskaya-himiya-491663
HEOTPpaHMYCHHBIN TOCTYIT
3aperucTPUPOBAHHBIM
MOJIb30BATEISIM



https://urait.ru/bcode/491662
https://urait.ru/bcode/491662
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663

6.1.2./lono/HNTeILHASIINTEPATYPA

ABTOpHI, 3arnaBue W3naTenscTBO, TOI Kommu-Bo
COCTaBUTEIIU
JI2.1 |B.B. Mocksa OpraHudeckasi XUMUSI: IOpaiit, 2022 https://urait.ru/book/organi

6a30Bble IPUHITHUIIBI : yUeOHOE cheskaya-himiya-bazovye-

nocobue s CI1O principy-493341

HEOTPAaHWYCHHBIA JOCTYI

3aperucTpUPOBAHHBIM

TI0JTb30BATEISIM

6.2.1lepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH «AHTEpHET»

D1 |DenepasnbHblii HEHTP HHPOPMAITMOHHO-00PA30BATEILHBIX PECYPCOB

https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
32 [«Xumus u XKusus- Xumus».https://www.hij.ru/read/articles/chemistry/

6.3.IlepeyeHb NPOrpaMMHOIO odecrneyeHust
6.3.1 | OducHprii makeT - LibreOffice

6.4 IlepeuyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1 [UCC «Koncynbrant [Tirocy»
6.4.2 [UCC» I'apant»

7T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOJ1Y JIA)

[Tomernenue 11 MPOBEIACHUS BCEX BUJOB PadOT, IPEIYCMOTPEHHBIX Y4eOHBIM IUIAHOM, YKOMITJICKTOBAHBI
HEOOXOTUMOH CIIeIMaTM3UPOBAHHON YUeOHOM MEOEIBI0 U TEXHUYECKAM H CPEICTBAMH 00yUCHHS.

7.1

S.METOJUYECKHUEYKA3ZAHUAIJIAOBYYAIOIINUXCAITOOCBOEHUIOANCIUIITIMHBI(MOY JIST)
MeToauyeckue yka3aHus 10 OCBOCHHIO AUCIUILIMHEI IpecTaBieHsl B [Ipunoxxenuu 2 k paboueii nporpaMme



https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://web.archive.org/web/20191121151247/http:/fcior.edu.ru/
https://www.hij.ru/read/articles/chemistry/

Ipuioxkenne 1

®OHJ OHEHOYHBIX CPEJACTB

OV/. 12 Xumus

1. Onucanue moka3zareJie u KPpUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMIi HA Pa3JIHYHBIX
Tamax mx (l)OpMI/IPOBaHI/Iﬂ, OIIMCAHHUC IIKAJ OHCHUBAHUA

1.1 Iloka3aTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHLIU:

YV ], cocraBismomue [Tokaszarenu Kpurepun Cpeactpa
KOMIIETEHIIHIO OLICHUBAHMS OLICHUBaHMS OLIEHUBA
HHA

3HaTh: CdopmupoBaBmmecs YpoBeHb 3HaHMI 113
- Hau0boJee BaKHbIE cucTeMaTHYecKue 3HAHUs - 0 HanOoee BakHBIX | (1-11),
OTKPBITUS M JOCTM)KEHUS |- 0  Hauboyiee  BaXKHBIX | OTKPBITUAX ul T (1-25),
B 00J1aCTH XUMHUH, OTKPBITUAX U HOCTIIKCHHUAX B [ JOCTHIKEHUIX B| /I (1-80)
HOBJIUSBIINE HA 00J1aCTH XUMHHM, TOBJIMSBILUE | 00IACTH XUMUH,
HBOJIOLUIO Ha 3BOJIIOLUIO IIPEJICTABICHUH | TOBJIMSBIINE Ha
IpeJCTaBIeHUN O O TMpUPOJE, HA Pa3BUTHE | IBOJIIOLUIO
MpUPOJIE, HA Pa3BUTHE TEXHUKH U TEXHOJIOTHA; IIPEICTABICHUI 0
TE€XHUKU U TEXHOJIOTUH; | -OCHOBHBIE 3aKOHBl XUMHH: | IPUPOJIE, Ha
- OCHOBHBIC€ 3aKOHBI COXpaHCHHUA MAaCChl BCHICCTB, | PA3BUTUC TCXHUKH U
XUMHHU: COXPAaHEHUS MOCTOSIHCTBA COCTaBa, | TEXHOJIOTUH;
Macchl BEIIECTB, NePUOANYECKUN 3aKOH; -OCHOBHbBIE€  3aKOHBI
IIOCTOSIHCTBA COCTaBa, -0OBSACHEHHUS  OKPYXAIOIIUX | XUMHM: COXPaHEHHS
HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH, SBJIEHUM C TOYKH 3pC€HUA | MACChI BCIIECTB,
- 00BsICHEHUS XMMUH, CIIOCOOBI COXPAHEHUS | TOCTOSHCTBA
OKpPY’KaIOIIMX SIBJICHUH C | 3J0pOBbS, oOecrnieueHus | cocTana,
TOYKHU 3PEHUS] XUMUH, 0e3omacHoOCTH NEPUOANYECKHUN
CIIOCOOBI COXpaHEHUs KHU3HEAESITEIbHOCTH, 3aKOH;
3/10pOBbsI, oOecrieueHuss | OEpeXHOro  OTHOLIEHHS K | -OOBSICHEHUS
0e30macHOCTH pUpoJe, paIMOHAIBHOTO | OKPY>KAIOLIUX
KU3HEJEATEIBHOCTH, IIPUPOIONOIIB30BaAHUS; SABIICHUH €  TOYKH
6epe)KHOFO OTHOIIEHUS K | -BayKHEHIIINE BCIIIECTBA " | 3pCHUA XHUMHH,
IIPUPOJIE, PALIMOHAIBHOTO | MaTEpHUAIbI; CIOCOOBI COXpaHEHUs
MMPpUPOAOITIOJIIE30BAHM, -HE3aBHUCHUMO OT | 310POBbA,
- BOKHEUIIIME BeIIecTBa U | MpodhecCHOHATbHON o0ecrieueHus
MaTepuabl; JeSITEIbHOCTH, paziauuaTh | 6€30MacHOCTH
- HE3aBHCHMO OT (baxThl M OLICHKH; KU3HEJEATEIBHOCTH,
npodeccuoHanbHOM - uMmeThb chopMHpOBaHHOE | GEPEKHOTO
ACATCIIBHOCTH, pa3indaTh | IPCACTABJICHUC O HAYYHOM | OTHOUICHUA K
(akThl ¥ OLICHKH; MeToZie MO3HaHUS MPUPOBI U | Ipupoae,
- UMETh C(QOPMUPOBAHHOE | CPEICTBAX HM3YYEHU | pallHOHAIBLHOI O
IPEJCTaBICHUE O Merammpa, MakpomMHpa U | IpUpOAONOIb30BAHU
HayYHOM METOJIE MHUKPOMUDA; A
MO3HAHUS NPUPOJBI U -[IPHUEMBI HaOroAeHUH, | -BaXKHEN e
CpeaACTBax U3yYCHHUA OIIBITOB, I/ICC.HGI[OBaHI/Iﬁ H | BEIICCTBA u
Meramupa, MaKpoMupa i | OLCHKH JOCTOBEPHOCTH | MaTepUaJIbI;




MHUKPOMUDA;
- TpueMbl HaOIIOJCHMIA,
OIIBITOB, MCCIICIOBAHUN U
OLIGHKA  JIOCTOBEPHOCTH
TIOJTyYCHHBIX
pe3yIbTATOB.

MOJIyYEHHBIX PE3yIbTaTOB.

- HE3aBUCHMO  OT
npohecCuOHATBLHOM
NeSITeTbHOCTH,
pa3nmuyath (akTel H
OLICHKH;

-METh
c(OpMHPOBAHHOE
IpeACTaBICHUE 0
HAY4YHOM METO/Ie
MO3HAHUS TIPUPOJIBI U
CpeACTBax H3Y4CHUs
Meramupa,
MaKpoMHpa U
MHUKPOMHUPA;
-[IPHEMBI
HaOII0ACHUH,
OTIBITOB,
MCCIIEIOBAHU I u
OLICHKH
JIOCTOBEPHOCTH
TIOJTYYCHHBIX
pe3yIbTATOB.

YMeThb:

- Ha3bIBaTh U3YUCHHBIC
BEIIECTBA I10
«TPUBHAIIBHON» WIIN
MEXIyHAPOTHOU
HOMEHKJIATypE;

- ONPENIETIATh:
BAJICHTHOCTE M CTCIICHD
OKHUCJICHUS XUMUYECKHUX
3JIEMEHTOB, THII
XHMUYECKOU CBSI3H B
COCTMHEHUSIX, 3apsi/I
HOHAa, XapakTep Cpe/ibl B
BOJHBIX PacTBOPAx,
OKHUCIIUTECID,
BOCCTAHOBUTEIIb;

- XapaKTepU30BaTh:
3JIEMEHTHI MaJIbIX
MIepHOJIOB T10 UX
MOJIOKEHHIO B CUCTEMA
Mengeneesa J1.11., oGmue
XUMHYECKHE CBOICTBA
METaJJI0B, HEMETAILIIOB,
CTPOEHUE U XUMUYECKHE
CBOMCTBA OPraHUYECKHUX
COCIUHCHMIA,

- BBIIOJIHATHh XUMUYCCKHE
AKCIIEPUMEHTHI;

- IPOBOJIUTH
CaMOCTOSITCILHBIN IONCK

CdopmupoBaBmmecs
cucTeMaTu4yecKkue yMeHUsl -
Ha3bIBaTh M3yYCHHBIC
BEILIECTBA MO «TPUBHAIBHOM
W MEXIYHapOIHOU
HOMEHKJIaType;

- ONpEACNATh: BAJIGHTHOCTh U
CTEeIeHb OKHCIICHHS
XUMHUUYECKHUX DJIEMEHTOB, THII
XUMHUYECKOU CBS3U B
COCJIMHEHMSX, 3aps] HOHa,
XapakTep cpeabl B BOJHBIX
pacTBopax, OKHCJIUTENb,
BOCCTAaHOBUTEITb;

- XapaKTepU30BaTh: FJIEMEHTHI
MajbIX TEPUOJOB MO UX
MOJOXKEHUID B CHUCTEeMa
Menneneea JI.M., oOmmue
XUMHUYECKUE CBOMCTBA
METaJlIOB, HEMETaJIIOB,
CTpOCHHE MW  XHMHYECKHE
CBOMCTBa OpraHNYECKHUX
COCJIMHEHU;
- BBINIOJHATH
AKCIIEPUMEHTHI,
- MPOBOJUTH
CaMOCTOSITEIBLHBIN TIOUCK
XUMUYECKON nH(pOpMAITUH;

- OOBSCHATL XUMHYCCKHE
SIBJICHUSI, TMPOUCXOJAIINE B

XUMHYCCKUEC

YpoBens ymenust

- Ha3bIBATh
M3y4YEHHBIE BEIIECTBA
M0 «TPUBHUATBLHOW
WJTA MEKTyHApOHOM
HOMEHKJIATypE;

- ONPENIETATh:
BAJICHTHOCTH U
CTETIECHb OKHMCIICHUS
XHUMUYECKHUX
9JIEMEHTOB, THUII
XHUMHYSCKOM CBSI3U B
COEIMHEHUSIX, 3apsiji
HWOHA, XapaKkTep
Cpeibl B BOJTHBIX
pacTBopax,
OKHUCJIUTECIb,
BOCCTAaHOBHUTEIIb;

- XapaKTEepU30BaTh:
9JIEMEHTHI MaJIbIX
MepHOIOB IO UX
MOJI0KEHHUIO B
cucteMa MeHeneeBa
J.N., obmme
XHUMUYCCKHC
CBOMCTBAa METAJIJIOB,
HEMETAJLIIOB,
CTPOECHUE U
XHUMUYCCKHC
CBOICTBA

113
(1-11),
T (1-25),
J1 (1-80)




XUMUYECKON
uH(pOpMAaIInK;

- 00BACHATD XMMHUECKHE
SIBJICHUSI, IIPOUCXO/ISAIINE
B IIpUpOJie, B OBITY U Ha
IIPOU3BO/ICTBE;

- OTPEeIeIATh
BO3MO>KHOCTH
MPOTEKAHUS XUMHUECKUX
MIPEBPALLICHUI;

- 9KOJIOTUYECKU IPAMOTHO
BECTHU B OKPYKArOLIEH
cpene;

- 0e3omacHo oOpamaThes
C TOPIOYMMU U
TOKCUYHBIMHU
BEIIIECTBAMU;

- OLICHUBATh
JIOCTOBEPHOCTh
XUMHUYECKOU
uHpopmanuu,
IIOCTYIAIOIIEN U3 Pa3HBIX
HUCTOYHUKOB;

npupoge, B OBITY U Ha
MIPOU3BO/ICTBE;
- OINpEAensiTh BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKHUX
MIPEBPAILICHUH;
- JKOJIOTUYECKH TPaMOTHO

BECTH B OKPY’KaloOIIel cpejie;
- Oe3omacHO OOpamarbCs ¢
TOPIOYUMH U TOKCHYHBIMHU
BEIIICCTBAMH,

- OIIEHUBaTh JIOCTOBEPHOCTH
XUMHYECKON  mH(popmanuu,
MOCTYMAKMIEH W3  Pa3HbIX
HCTOYHMKOB;

MCNo/b30BaTb
TEXHONOTUYECKNE AOCTUNKEHUSA B
XMMUU ans noBbIWeHUA
COBCTBEHHOTO

WHTENNeKTYyaNlbHOTO PasBUTUA B
BbIOpaHHOM NpodeccuoHanbHOM
OeATeNbHOCTH.

OpraHUYECKUX
COCIIMHECHU;

- BBIIIOJIHSATH
XUMUYECKUE
JKCIIEPUMEHTHI;

- IPOBOJIUTH
CaMOCTOSITENbHBIH
MMOMCK XMMUYECKOMN
uHpopmanuu;

- 00BSCHATH
XUMHYECKHE
SIBJICHHUS,
MPOUCXOSIINE B
pUPOJIE, B OBITY U HA
MIPOU3BO/ICTBE;

- OMIPE/ICIIATh
BO3MOXKHOCTH
MIPOTEKAHUs
XUMHYECKHUX
MIPEBPALLICHU;

- OKOJIOTHYECKH
IPaMOTHO BECTHU B
OKpYKarolen cpenue;
- 6e3zonacHo

— HCIOJH30BaTh
TEXHOJIOTHYCCKHE oOparmiaTbcs ¢
JOCTHKEHMS B XUMUH IS TOPIOYUMH U
MMOBEIIIICHUS TOKCUYHBIMHU
COOCTBEHHOT'O BEILIECTBAMH,
MHTEIJUIEKTYyJIbHOTO - OLICHHUBATh
pa3BUTUSL B BBIOpAaHHOMN JIOCTOBEPHOCTH
npodecCHOHAIbHON XUMUYECKON
JI€STEIbHOCTH. uHpopmanuu,
MOCTYMAIOIIEN U3
pa3HbIX HCTOYHHUKOB;
MCNonb30BaTh
TeXHo0rM4YecKkmne
OOCTUNKEHUSA B XMMUM
ans NOBbIWEHNA
CO06CTBEHHOTO
NHTENNEKTYaNbHOro
pa3BUTUA B
BbIOpPaHHOM
npodeccnoHanbHom
LeATeNbHOCTH.
Baanern: CdopmuposaBmuecst YpoBeHb BJIaJieHUs 113
- IIOHATUHHBIM cHCTeMATHYECKHE BIAAEHHS - | - TOHITUMHBIM (1-11),
arnmaparoM XUMUH, MOHSITUMHBIM annapaToM anmapaToM XUMHH, T (1-25),
[IO3BOJISIONIMM IT03HABATh | XUMUH, IO3BOJIAIOIIUM TIO3BOJISIOIIAM 11 (1-80)

MU, Y4aCTBOBAThH B
JIUCKYCCHUSIX T10
€CTECTBEHHOHAYYHBIM
BOIIPOCAM, HUCIIOIb30BATh

[03HaBaTh MUP, y4aCTBOBAThH
B IUCKYCCHUSAX I10
€CTECTBEHHOHAYYHBIM
BOIIPOCaM, UCIOJIb30BATh

Io3HaBaTb MHD,
Yy4aCTBOBATh B
JUCKYCCHAX I10
CCTCCTBCHHOHAYYHBI




pa3IUYHbIC UCTOYHUKH
uHpopMauu It
IIOJTrOTOBKHU
COOCTBEHHBIX PadoT,
KPUTUYECKH OTHOCUTBCS
K coobmieHnsam CMU,
COJIEpXKaIIMM HayYHYIO
uH(pOpPMAIIHIO;

- HAYYHBIMH METOJIaMU
MMO3HAHMS IPUPOJIBI U
CpeICTBaxX U3ydeHUs
Meramupa, MaKpoMupa u
MHKpPOMHpPa

- YMEHHUSMH ¥ HaBbIKaMHU
Pa3IMYHBIX BHJIOB
IMO3HaBaTCIIbHOM
EeSTEIbHOCTH IS
W3YYCHHUS Pa3HbIX CTOPOH
OKPY’KaIoIIero
€CTECTBCHHOT'O MUDA;

- IpUEeMaMH
HAOJIIOICHUH, OIBITOB,
HCCIIENOBAHUN U OIIEHKU
JIOCTOBEPHOCTH
MOJTYYCHHBIX
pe3yJIbTATOB;

- 3HaHUIMU O Haumboiee
BRXHBIX OTKPBITHSX W
JIOCTIDKEHUSAX B 00JacTH
XAMHH, TOBIUSBIIAX HAa

DBOJIIOLUIO
MIPEACTABICHUI 0
IpUpPOZE, Ha DPA3BUTHE

TEXHUKH U TEXHOJIOTHH.

pa3INYHbIC UCTOYHHUKH
uH(pOpMaIIUU AJIS TOITOTOBKU
COOCTBEHHBIX PabdoT,
KPUTHUYECKH OTHOCUTHCS K
coobmienusm CMU,
COJIepIKATIM HAYIHYIO
uHpopmaruio;

- HayYHBIMH METO/IaMU
MO3HAHUS TIPUPOJIBI U
CPEICTBAX U3YUYCHHUS
Meramupa, MaKpoMHpa U
MUKpPOMHpPA

- YMEHUSMU M HABbIKAMHU
pa3IMYHBIX BUJIOB
M03HABATEIBHOM
JESTSIIBHOCTH JUISl U3yICHUS
pa3HbIX CTOPOH
OKPYKAIOIIETO ECTECTBCHHOTO
MUDPA;

- MpUeMaMH HaOJII0ICHUH,
OIIBITOB, UCCIICJIOBAHUI U
OIICHKH JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB;

- 3HaHUSAMH O Hauboiee
BaYKHBIX OTKPBITHSIX u
JOCTIDKCHHSIX B 00JacTu
XUMHH,  TIOBIUSABIIMX  Ha
ABOJIIOIMIO TMPEJCTABICHUN O
pHUpOJIE, Ha pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHH.

M BOIIPOCAM,
HCIIOJIb30BaTh
pa3IuvHbIC
HCTOYHUKU
uHbopmaruu s
MIOJATOTOBKHU
cOoOCTBEHHBIX PaboT,
KPUTHYECKH
OTHOCHUTBHCS K
coobmenusm CMU,
COJICPIKAIIIM
HayYHYIO
uHdopmaruio;

- HAYYHBIMH
METOJIaMH MO3HAHUS
HPUPOJIBI K
CpeACTBax U3Y4CHUS
Meramupa,
MaKpOMHpa
MHKpOMHpPa

- YMCHUSIMH H
HaBBIKAMH
pa3IMYHbIX BUIOB
TO3HaBaTEJIbHOMN
JeSITEIIbHOCTH IS
W3YYCHUS PA3HBIX
CTOPOH
OKPYKAOIIEeTO
€CTECTBEHHOTO MUPA;
- IpUEeMaMH
HaOJII0ICHUM,
OIIBITOB,
HCCIEeIOBaHUN U
OIIEHKHU

JIOCTOBEPHOCTHU
TTOTYYEHHBIX
pe3yJbTaTOB;
-3HAHUSIMH 0
HanboJiee  BaKHBIX
OTKPBITHSIX u
JIOCTHIKEHUSIX B
obactu XHUMHH,
MTOBJIUSIBITUX Ha
3BOJIIOLINIO
MIpEACTABICHUI 0
pUpoJIE, Ha
pa3BUTHE TEXHUKHU W
TEXHOJIOTHA.

113 — npakmuyeckue 3adanus, T — mecmogvie 3a0anus, /] -0oKknaovl




2 TunoBbie KOHTPOJIbHbIE 32JaHUS UJIM MHbIE MATEPHUAJIbI, HE00X0ANMBbIe 115l
OLlEHKH 3HAHUM, YMeHMH, HABbBIKOB M (WJH) ONbITA JAeSTeJbHOCTH,
XapakTepu3yloummx 3tanbl (GopMUPOBAHUS KOMIIETEHIHI B Mpouecce OCBOCHHS
o0pa3oBaTe/ibHOI MPOrpaMMbl

IpakTnyeckune 3aJaHusA:

Onpeuenenne CTCIICHU OKHUC/ICHHUHA 3JICMCHTOB B CJI0KHBIX BeIIECTBAX HA OCHOBE IICXD.

[Tpu cocTaBieHNN XUMHYECKUX (HOPMYT MOXKHO COOJIOAATH CIEAYIOMINN TOPSIIOK ACHCTBHIA:

1. [Tyt psgoM XWMHYECKHE 3HAKH DIIEMEHTOB, KOTOPBIE BXOJAAT B COCTaB
COCIMHEHUSI.

2. Han 3HaKaMu XUMHUYECKUX JIEMEHTOB IMPOCTABJISIFOT UX BaJICHTHOCTb.

3. OrnpenensoT HauMEHbIIee OOIIee KPAaTHOE YHMCEN, BBIPAKAIOMIUX BAJICHTHOCTH
000HX 3JIEMEHTOB.

4. JleneHneM HaMMEHBIIETO OOIIET0 KPAaTHOTO Ha BAJICHTHOCTh COOTBETCTBYIOIIECTO

JJICMCHTA HaXO0 AT HHACKCHI (I/IHI[eKC «1» He HI/IH_IYT).

3ananme 1. JlaHbl XMMHMYECKHE CHMBOJIBI JIEMEHTOB M YKa3aHa MX BaJeHTHOCTb. CocCTaBbTe
COOTBETCTBYIOIINE XUMHYECKHE (HOPMYJIBL:

LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrCl.
3amanue 2. CocraBbre hopmyisl okcuaoB: meau (1), sxenesa (1), Bonsdppama (V1), xenesa (11),
yriepona (1V), cepor (V1), onosa (1V), mapranma (111).

CremneHb OKUCICHHS, KaK Y CBOOOJHBIX aTOMOB paBHA «HYJIIO», TaK U Y aTOMOB, BXOJSIIUX B
COCTaB HENOJIAPHBIX MOJIEKYI: H,°, 0°.
B coenunenmsx cyMMa 3HaU€HUN CTETIEHN OKUCIICHUS paBHA «HYJIO». JTO MO3BOJISIET BEIYUCIUTD
CTETICHb OKHCJICHHS OJTHOTO XUMUYECKOTO DJIEMEHTA, €CJTH U3BECTHBI CTECIICHU OKHCIICHUS IPYTHX
XUMHUYECKHUX DIIEMEHTOB B JAHHOM COSIUHEHUH: K2+1Cr207'2:

(+1) 2+x 2+(-2) 7 =0

2+2x-14=0

2x = 14-2; 2x =12; x=6.

3aganue 3. OnpeenuTe cTeneHb OKUCIIEHUs MapraHia B coenuaeHusax KoMnO,4 u KMnO,.

3ananue 4. Omnpenennure CTENEHb OKUCIEHHWS W BAJEHTHOCTh B CIEAYIOIIMX OPraHUYECKHX
coeauHeHusix atoma «C»: B OyTaHe; 3TeHe; aTuHe;  Oyraauene — 1,3; stanauone — 1,2; 6ensone;
OCH30MHON KUCIIOTE; IPOTTIAHOHE -2.

PacuyeTHbIe 321a4H HA HAXO0KIEeHHE OTHOCHTEILHOMH MOJIEKYJISIPHOI Macchl, ONpeaeeHne
MAaCCOBOM J0JM XUMHYECKHUX YJIEMEHTOB B CJI0KHOM BelIeCTBeE.
3amanmue 5.

Haiitn oTHOCHTENBHYIO MOJNIEKYIIIpHYIO Maccy BemiecTB: Ca(OH)2, BaSO4, CuO;

2 BapHaHT
1) OmnpenenuTh KaKOE YUCIIO MOJIEKYJI ComepskuTcs B 3 Mostb HpSOy;
2) Ompenenutb Maccy 3 Moib Oy;
3) Beruncnuts 3xBuBanenTHbiec Macchl BemecTs: HCl, NaOH, CaSQy;
4) Beruuciuth MaccoBbie 10U (B %) anemenToB B BerectBax: MgO, CuSQOy;
5) CKOJBKO MOJIb aMMHaKa COACPIKUTCS TIPU HOPMaIbHBIX yCI0BUAX B 10 11 eMkocTH?



2 BapuaHT
1) Haiitu oTHOCHTENIBEHYIO MOJICKYIsIpHYIO Maccy BeriecTB:Fe(OH)3, KCI, Na,SOy;
2) OnpeaenuTh KaKoe YHUCIIO MOJICKYJI COJCPKHUTCS B 5 MoJb Fe;
3) Ompenenuts maccy 0,2 Moitb S;
4) Beruucnuth 5kBHBaieHTHBIE Macchl Bemects: KOH, H,S, CuSOsg;
5) Berunciuts MaccoBsie 1oiu (B %) anementos B BemiectBax: NaOH, KCl;
6) CKoJbKO MOJIb aMMHAKa COACPIKUTCS TMPH HOPMAJIbHBIX YCIOBHUSX B 15 11 eMKOCTH?

CocraBiieHHe ypaBHEHUIl peakiuii CoeINHEH NS, PA3JI0KeHUs1, 3aMellleHUsl, 00MeHa.
3amanue 6.

Kakast u3 cxemM COOTBETCTBYET peakiiusiM oOMeHa:
1) FeCl; + KOH —»
2) Fe + Cl, —
3) CuSO4+Fe —»
4) H,+N, —

B pesynbrare kakoit u3 peaxiuii ra3000pa3Hble BEIIECTBA MIPEBPAIIAIOTCS B TBEP0E BEIIECTBO?
1) NH;+ HCIl = NH4CI,
2) N2+ 0O, =2N0;
3) Hy+Cly, =2HCI;
4) CaCOjz = CaO+COs..

VYkaxute cymmy Ko3(h(pHUIIMEHTOB B ypaBHEHUH, OIMCHIBAIOIIEM PEAKIIUIO OOMEHa:
1) SO, + H,O = Hy,SOy;
2) 2KCIO3-2KCI + 30y;
3) 2NaOH + MgSO4 = Mg(OH)3 + 2Na;SOy;
4) Zn + CuSO4 = ZnSO, + Cu.

Kaxkast u3 cxem COOTBETCTBYET peaKIIuu COCTUHECHHUS?
1) Co,Hs + Brp —»
2) Cu(OH); —=—»
3) CH;+Cl, —»
4) Ca(HCOgj), +—>

3aKOHYHUTh YpaBHEHUs. 3alMCaTh UX B MOJEKYJISIPHOM M MOHHOM Buje. Caenarh 3aKI0YeHue O
BO3MOXHOCTH IMTPOTCKAHUA ITUX peaxunﬁ.

1) NA2S+FeSO4 —»

2) NA2CO3+CaCl2 —*

3) H,SO4+ KOH —

4) FeS + HCI —

5) HNO; + NaOH —

6) CaCl, + HNO3 —

7) CaCO3+HClI —»

8) NaNO; + BaCl, —>

Hcrnonb3yst COKpallleHHOE HOHHOE YPaBHEHUE, COCTABUTh MOJIEKYJIIPHBIC YPAaBHEHHUSI PEaKIUU:
1) H'+OH — H,0
2) Al(OH); + 3H—> AI** + 3H,0
3) Pb** +H,S —»PbS +2H"
4) NH4+ + OH —— NH; + H,O



5) Cr**+30H __4,  Cr(OH);
6) COs* +2H'——> CO,+ H,0

3aganue 7.

CocraBuTh

COKPAlleHHBbIX HOHHBIX YPABHeHM

VpaBHEHUS PEAKIMU HOHHOTO OOMEHa MEXIy

MOJICKYJIIPHON ¥ HOHHOU (hopme:

| BapuaHT:

Il BapuanT:

Il BapuanT:

cynbdaT Kajaus U THAPOKCUIT Oapus
THJIPOKCHJT KIS ¥ XJIOPHI MarHHsI
KapOOHAT KaJMs U a30THAs KKCII0Ta
THJIPOKCHJI HATPHSI U CEPHUCTAST KUCIIOTA.
cynb(haT HaTpusl U HUTpAT Oapus

XJIOpUJ XKele3a U THAPOKCH Oapust

KapOOHAT HATPUSI U XJIOPHU] KATbIUs
HUTPAT MEJIH U CyJbdara jxenesa
TUAPOKCHUJT HATPUSA U CEPHOU KUCIIOTOMN
HUTPAT ATFOMHUHUS U XJIOPUIa KU
¢dropun cepedpa v COIISTHON KUCIOTOM
CHJIMKAT HATpUsS U OPOMUJT MarHusi

docdar xanus 1 cyabUT MarHus
XJIOPU/I ATFOMUAHUS ¥ THIPOKCHUT HATPHUS
HUTPAT LIMHKA ¥ TUAPOKCU]] KaJTUs
cepHasi KUCIIOTa ¥ THIAPOKCUJI JTUTHUS
KapOOHAT HATPHs U HUTpAT Oapust
XJIOpU]I IIMHKA U Pocdat kamus

3aJaHHbIMH

CocraBiieHue peakum‘/i HOHHOI'0 00MeHa MyTEM COCTABJCHUSA UX MOJHBLIX U

BCIICCTBaAMU

CocTaBuTh MOJEKYJSpPHbIE YpaBHEHHUS! pEaKLUi, CYIIHOCTb KOTOPBIX BBIPA)KAET CIEAYIOLIUE
COKpallCHHbIE HOHHBIC YPAaBHEHHUS:

I Bapuanr:

Il BapuanT:

Il Bapuanr:

Zn**+S¥=7Zn S|

Mg*+2 OH =Mg (OH)|
2 H'+5%=H,S1

2 H'+20H=2H,0
CO?5+2H"=H,0+CO,1

Fe?*+20H =Fe (OH),|
Ag +Cl=AgCl]
Ca®*+S*=Ca S
H"+OH=H,0
2H++C02_3=H2 CO3

Ba*"+S0%,= BaS04]
Cu?*+2 OH'=Cu (OH),|
2H'+2 OH'=2 H,0
Cr¥*+ 3 OH'=Cr (OH)3|
2H"+ CO%3= CO,1+H,0



Pemenne 3ananuii Ha npumenenne npunnuna Jle-llareane

3aganue 8.

1. Jnsg kakux peakiuil NMPUMEHUM 3aKOoH JedcTBHUs Macc? UTo XapakTepuzyeT KOHCTaHTa
CKOPOCTH peakuuu?

2. Kak 00BSICHUTB BIMSHUE TEMIEpaTypbl Ha CKOPOCTh XUMUYECKOH peakun?

3. Kak 00BSICHUTH YCKOpEHHE XMMUYECKON peaKIuu o1 JeHCTBUEM KaTaiu3aTopa?

4. Kakoii ¢u3ndyeckuid CMBICI HMEeT KOHCTaHTa XUMHYECKOro paBHOBecus? UYro oHa
XapaKTepu3yeT.

5. Uem oTnnyaeTcs UCTUHHOE paBHOBECHE OT JIOKHOro? K kakoMy M3 HUX MPUMEHUM MPUHIIMIT
Jle-llaTenne?

6. Kak u3MeHuTCs CKOPOCTh NPSAMOM U CKOPOCTh OOPAaTHOM peaKkIK P yBEIMYEHUH JaBJICHU S B
3 paza? 2NO + 02 2NO2. IIpousoiaeT i1 cMeleHue paBHOBECHS?

7. Xummueckas peaknus npu 10°C 3akanumBaercs 3a 8§ muHyT. [lpy Kakoit Temmeparype oHa
3aKOHYHUTCS 32 1 MUHYTY Npu TemrepaTypHoM KoddduiineHTe paBHoM 27

8. Peakmus wuper coryacHo ypaBHenuto H2 (r) + 12 (r) = 2HI(r). HauansHble KOHIICHTpauu
pearupyromux BemiectB Obutu paBHbl: [H2] = 0,1 mons/m; [12] = 0,5 monp/n. PaccuuTaiite
KOHIICHTpAIlMK BCEX YYACTBYIOLIUX B PEAKI[MU BEIIECTB, IMOCJE TOro Kak mpopearupoBaiio 50%
BOJIOpOJA.

9. Ilpu cocrostnuu paBHoBecus B cucreme: 2502 + 02 2SO3 KOHIEHTpanuy y4acTBYIOIIUX B
peakiuu BemiecTB paBHbl: C(SO2) = 2 monwe/n; C(O2) = 1 monw/n; C(SO3) = 3 monw/m.
PaccunTats: a) KoHCTaHTy paBHOBecHs; 0) ncxoaupie kKoHneHTparnu SO2 u O2; B) HanpaBiieHUe
CMEILEHHsI paBHOBECHS IIPH yBEIMYEHUH KoHLeHTparuu SO3

HomenknaTypa HeOPpraHM4eCKUX BelleCTB: Ha3BaHUE BEIeCTBA HCXOAS U3 MX XHMHYEeCKOM
(opmyJibl WIIN cocTaB/IeHHe XUMHYecKOi (opMy bl MCXOs1 M3 HA3BAHMSA BelllecTBa 110
mexayHapoanoi (MIOITAK) uin TpuBHAJIBLHONM HOMEHKIIATYpe

3aganue 9.

HasoBure caeayrumue COCINHECHUA:

| Oxcnbl
1. MnyOy

Al,O3
K>O
NO
BaO
Cl,05
SOs3
Cry03
. SiO,

10. ZnO
II OcHoBaHus
Zn(OH);
Cu(OH),
Nb(OH)3
CsOH

© ® N O R Dd
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5
6.
7.
8
9

10.

Zr(OH),
Co(OH),
Sc(OH)s
Pb(OH),
NaOH
Mn(OH),

III Cpeanue con

1.

© O NSO D

10.

AgCl
NazAsO3
Fe,S;
CI’(C|O4)3
K>CO3
PbSO,
an(PO4)2
Cul,
Ca(NO3),
A|2(CI'O4)3

Hanummre cienyromnue coeTMHEHUS:

© o N gk wDNPRE

N NN DN DN DD DNDNDNDNDDNDNRPRE PR P PR PR PR PR
© 00 N o O A W NP OO 0o ~NOoO o WOWDN P O

Okcu KanbIus
Oxkcup yriepona (IV)
Oxkcupn mapranua (1)
Oxkcup xenesa (I1I)
Oxcun cepebpa
Oxkcup 6poma (VII)
Oxkcua menu (I)
Oxkcup azota (V)
Oxcun 60pa

. Okcua Bosopoaa

. 'mapokcun 6apust

. 'mapokcun xpoma (I11)

. 'mppokcun antoMuHus

. 'mppokeun xeneza (I1)

. 'mapokeun pyounus

. I'mppoxkeun Bucmyta (111)
. 'mapoxcun xagmus (1I)
. I'mpapoxcun rapuus (IV)
. I'mppokeun upunus (111)
. 'mppoxcun cTpoHuus

. Cynbdut pyounus

. bpomup xagmus (II)

. Cunukar alroMUHUSA

. Ilepmanranar crpoHuus
. Hutpur xenesa (11I)

. Auxpomart HaTpus

. Apcenat meau (II)

. Auerar xpoma (I1I)

. dropua uMHKa



30. Cynndar mapranma (I1)
1V Hanuinure popmMyJabl CJISIYIONINX COCTUHECHMII:

nepmanranaT kooanbta (1)
okcu cepsl (IV)
ruapokcun xenesa (I1I)
¢dochar memnu (1I)
CEpHUCTAsI KACIIOTA
cynsdun xpoma (I1I)
OKCH/T JIUTHS

CWJIMKAT HATPHUS

. THJIPOKCH]] KaJIbITUS

10. MBIIIBSIKOBAS] KUCJIOTA

CoNOR~wWNE

KavecTBeHHBbIE peaKIIUi HA HEOPraHUYecKHe COeTHHEeHMS.
3aganue 10.

1. B tpex nporymepoBaHHbIX poOupkax (Nel, Ne2, No 3) comepkarcsi pacTBOpHI BEIECTB:
a) JMCTWUIMPOBAHHAs BOJA,;
0) pacTBOp COJSHON KUCIIOTHI;
B) pacTBOP I'MIPOKCHU/IAa HATPHSL.
Omnpenenure ¢ MOMOUIbI0 MHAUKATOPa, B MPOOUPKE MO/ KAKUM HOMEPOM HaXOJUTCS
pacTBOp YKa3aHHOI'O BELIECTBA.

upenensemoe | [Ipobupka [Tpobupka [TpoOupka

Nel No 2 Ne 3

BeIec

JlobGaBisiemae

BEIICCTBO

1) Ipusnak xumuueckou | Ilpusnak xumuyeckou | [Ipuznax Xumuyeckou
peaxyuu peaxyuu peaxyuu

BriBon: Xumunyeckas popmyna XuMmugeckas dopmyna | Xumudeckas  ¢dopmyna
BeIIeCTBA- BeIeCTBA- BeICCTBa-

2. B matu nmponymepoBanHBIX TipoOupkax (Nel, No2, Ne 3, No 4 No 5) comepkaTcsi pacTBOpPEI
BEIIIECTB:

a) PacTBOp XJIOpHUIA ATTFOMUHUS;

0) pacTBOp XJOpHUIA MAarHUS;

B) pactBop xyopuaa xenesa (11);

r) pactBop xjopuna xenesa (I11);

1) pactBop xiopuaa meau (I1)

OmnpenenuTe ¢ MOMOIIBIO OJTHOTO PEaKTHBA, B IPOOHPKE MO KAKUM HOMEPOM HaXOJIUTCS PACTBOP
YKa3aHHOTO BemiecTBa. Pe3ynbrarsl opopMuTe B TaOIUIES

[Tpobupka [Tpobupka [Tpobupka [Tpobupka [Tpobupka
Onpegensemoe Nel No 2 Ne 3 No 4 Ne 5
BEIIECTBO
JloGaBassemoe
BEIIECTBO

1) Ilpusnax Ilpusnax Ilpusnax Ilpusnax lIpuznax




XUMUYECKOT XUMUYECKOU XUMUYECKOU | XUMUYECKOU | Xumuueckou
peaxyuu peaxyuu peaxyuu peaxyuu peaxyuu
BriBon: Xumuaeckas Xumudgeckas Xumuueckasg | XuMudeckas | XuUMHYECKas
dbopmyia dbopmyna dhopmyia dopmyna dbopmyna
BEIIECTBA- BEIECTBA- BeIlleCTBA- BeEIleCTBA- BEIleCTBA-

CocraBpTe IATH YpaBHEHUM XMMMUYECKHUX PEAKLHUI B MOJIEKYJISIPHOM, IIOJHOW M COKpPALLEHHOU
MOHHOMW (popMax. YKaKUTe NPU3HAK XUMUYECKON peaKIiHy.

3. B 1Byx nmponymepoBaHHBIX mpobupkax (Nel, Ne2) comepkarcsi pacTBOPHI BEIIECTB:

a) PpacTBOp XJIOpHUAA ATFOMUHUS;

0) pacTBOp XJIOpH/Ia IUHKA,;

Onpenenute C TOMOMIBIO OHOTO PEAKTHBA, B TPOOUPKE MO KAKMM HOMEPOM HaXOJUTCS PACTBOP
YKa3aHHOTO BeliecTBa. Pe3ynbrarel ohopmure B Tabmuie

Pemenne 3a1a4 (Ha H30BITOK/HEAOCTATOK M BBIXO0/ MPOAYKTOB peaKInu).
3aganue 11.

1. Ha 200 r 10%-ro pactBopa cepHOil KUCIOTHI nojeicTBoBasM 40 T OKCHa ATIOMUHUS.
Haiinute maccy oOpazoBaBieiicss BOJBI.

2. Ha 40 r okcuma meau(il) moIeiCTBOBAJIM PACTBOPOM CEPHOM KUCIIOTHI, coaepkamuM 49 r
0e3BoHOTO BemiecTBa. Halaure maccy 0Opa3oBaBIIeHCs COH.

3. Ha 300 r 20%-ro pactBopa xsopuaa Hatpus noxeicrsoBanu 100 r 10%-ro pactBopa
HuTpata cepedpa. Haitnure maccy ocanka xjmopumaa cepeodpa.

4. Ha 40 r amomunus, conepxarero 10% npumeceit, noaerictsoanu 100 r 10%-it consiHoM
KkucJoThl. Halimure Maccy 00pa3oBaBIIErocs XJI0pUIa ATFOMUAHUS.

5. K100 ma 10%-ro pacTBOpa rupoKcHia Kaaus IioTHocThio 1,11 r/mi npubasunu 200 mi
28%-ro pacTBOpa a30THOW KHCIOTHI IUIOTHOCTRIO 1,21 r/mi.  Haiimute wMaccy
o0pa3oBaBIIIeiics COJH.

6. K 400 mur 20%-ro pacTBopa KapOOHAaTa HATpHs C IIOTHOCTHIO 1,18 T/Mur mpubaBmH
pactBop, coaepskamuii 40 r constHol kucnoTel. Halimute Maccy Xiopuaa HaTpus.

Kpurepun onenkn:
5 OGaioB BBICTaBISETCS, €caM paboTa BBHINOJIHEHA B IOJHOM O0beMe C COOJIOJeHHEM
Heo0XoIuMoi nocenoBaTeIbHOCTH. CTyIeHT paboTa MOJHOCThIO CaMOCTOSATENBHO: TI0J00pain

HEOOXOAWMBIC U BBINIOJHEHHS TpeIjiaraeMpIX paboT WMCTOYHWUKM 3HAHWH, ITOKa3aju
HEOOXOMMMBIC IS TIPOBEICHUS TPAKTUYECKUX M CaMOCTOSTENBHBIX PAa0OT TEOpPETUYECKHE
3HaHWS, TPAKTUIECKHE YMEHHs W HaBbIKK. PaboTa opopmiieHa akKypaTHO, B ONTHMAaTbHOM IS
¢ukcauuu pe3ynabTatoB (opme. Popma ¢uKcaluu MaTepUarIoB MOXKET ObITh MNpeasioKeHa
npernojiaBaTeseM Wik BbIOpaHa CaMUM CTYIEHTOM.

4 Oanna BBICTaBISETCS, €ClIM padoTa BBHINOJHEHA CTYJEHTOM B TIOJHOM O0beMe H
CaMOCTOSITENTBHO.

JlomyckaeTcst OTKJIOHEHHE OT HEOOXOJMMOI OCIeI0BATEIbHOCTH BBITIOJIHEHUS, HE BIMAIOLNIEE Ha
MPaBWJIBHOCTh KOHEYHOrO pe3yjbTaTa (IIEpecTaHOBKA IYHKTOB THUIIOBOTO IUIaHA MpHU
XapaKTePUCTUKE OTIENIbHBIX TEPPUTOPHUIL UITU CTPaAH U T.1.).

Hcnonp30BaHbl yKa3aHHbIE TPENOJaBaTeleM HCTOYHMKH 3HAHUM, BKJIIOYAs CTPaHUIIBI aTJiaca,
TaONMUIBI U3 TPWIOKEHUS K Y4EeOHHKY, CTpaHHUIIBI W3 CTAaTUCTUYECKUX cOopHuMKOB. Pabota
NoKa3ajla 3HaHME OCHOBHOTO TEOPETHUECKOro MaTepuaja M OBJAJCHHE YMEHHSIMH,
HEOOXOJUMBIMU JJISI CAMOCTOSITENIBHOTO BBIMOJIHEHUST paboThl. J[OomycKaroTcss HETOYHOCTH WU

HEOpEeKHOCTh B 0()OPMIICHUH PE3YIbTATOB pabOTHI.



3 OGamna BbICTaBISAETCS, €CiM paboTa BBINOTHEHA W OQOpMIIEHA CTYJAECHTOM C IOMOIIBIO
MpenoiaBarelis WIM XOPOLIO MOJATOTOBJICHHBIX M YK€ BBIMOJHUBIIMX Ha "OTIWYHO" NAaHHYIO
paboty cryneHtoB. Ha BblmonHeHHe pabOThl 3aTpauy€HO MHOTO BpeMeHU (MOXKHO J1aTh
BO3MOXKHOCTB JIoJieIaTh paboTy poma). CTyIeHT oKa3ain 3HaHUS TEOPETHYECKOro MaTepraa, Ho
WCTBITBIBAI 3aTPYAHCHUS TIPU CAMOCTOSTEIBLHOM padoTe ¢ KapTamH ariiaca, CTaTHCTHYECKUMU
MaTepuaiamu, reorpa@uuecKuMu HHCTPYMEHTaMU.

2 Oanna BBICTABISETCS B TOM Cllydae, KOTJa CTYIEHT OKazajcsi He MOATOTOBIECHHBIM K
BBIMIOJHEHHUIO 3TON pabothl. [lomydyeHHbIe pe3ynabTaThl HE MO3BOJISIOT CHENATh IMPAaBHIBHBIX
BBIBOJIOB U IOJIHOCTBIO PACXOASTCA C TOCTaBJICHHOM lenbio. OOHApYKEHO IUIOXOE 3HaHUE
TEOPETUYECKOI0 MaTepralia U OTCYTCTBHE HEOOXOIMMBIX yMEHUU. PyKOBOJICTBO M TIOMOIIH CO
CTOPOHBI MPENOJIABATENSI U XOPOIIO MOIOTOBICHHBIX CTYACHTOB HEA(P(PEKTUBHBI U3-3a MJIOXOM
MOATOTOBKHU CTY/ICHTOB.

CTy,ILeHT B TCUCHHUC CeMeCTpa JOJI’)KECH BBIIIOJIHUTH BCEC HpaKTI/I‘-IeCKI/Ie 3adaHusAd.
TecToBBIC 3a1aHUA:

1. K kakomy kiaccy HeopraHudeckux coeaunenuit oraocurcst Mg(OH)2?
A. OCHOBHBIE COJIH

B. ocHOBHEIEC OKCHJIBI

C. ocHoBaHus

D. amdoTtepHbIe THIPOKCHIBI

2. K xakomy Ki1accy HEOpraHM4IeCKUX coennHeHnid oTHocuTest P205?
A. KucopoocoiepIKaias KucioTa

B. HeconeoOpa3yromnmii okcu

C. KHUCIIOTHBINA OKCHUI

D. cpennsis conb

3. KakoBa ¢opmyna nuruapodocdarta HaTpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. ®opMyIna KUCIOTHOTO OKCHJIA, COOTBETCTBYIOMIEro kuciote H3PO4:
A. P205

B. P203

C.PH3

D. H3PO3

5. Kakoe coeuHeHue sIBIISIETCS MPEICTABUTENEM KUCIOPOI0COACPIKAIIMX KUCTIOT?
A. H2503

B. HCI

C. H2S

D. SO2

6. Kakoe coequHeHme SBIISETCS MPEICTaBUTEIIEM HEPACTBOPUMBIX OCHOBAaHMN?
A.KOH
B. NaOH



C. Fe(OH)2
D. NH40H

7. Ykaxure paa COCI[HHCHHﬁ, conepmamﬂﬁ TOJIBKO paCTBOPHUMBIC OCHOBAHU:
A. KOH, Ca(OH)2, NaOH

B. KOH, Fe(OH)2, Fe(OH)3

C. Zn(OH)2, KOH, Ca(OH)2

D. NaOH, KOH, Ba(OH)2

8. Ompenenure tun commm KHSO4:
A. cpennsis

B. ocHOBHaAsg

C. cMmemranHas

D. kucnas

9. Onpeaenure tun couu (CUOH)2CO3:
A. Cpennsist

B. ocuOBHasg

C. cMmemranHas

D. kucnas

10. Ykaxure psaj, coaepkaiiuii ToJIbKO KUCIOTHbIE OKCUIBI:
A. Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, CrO3

D. SO3, CO2, P205

11. K xakoii rpynmne okcunoB oTHocuTcs BaO:
A. HecoseoOpasyromme

B. amdorepHsie

C. ocHOBHBIE

D. kucnotHsle

12. C xakuM U3 MePEUUCICHHBIX BEIIECTB OyAeT B3aUMOICHCTBOBATh THAPOKCU KAIIUS:
A. Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 3 BeIIeCTB MPH PACTBOPEHUH B BOJIe 00pa3yeT KUCIIOTY:
A. NaCl
B. CaO
C.S03
D. NH3

14. C pa36aBneHHOI CepHO KUCIOTOW MOXKET B3aMMOJICHCTBOBATD:
A. Ag
B. Fe
C.Cu
D. Pt



15. Enkue ménoun o6agaroT CBOWCTBOM pa3pyliaTh PAaCTUTEIbHBIC U )KUBOTHBIE TKaHU. Takumu
CBOWCTBaMM He 00JIafjaeT:

A. NaOH

B. KOH

C. LiOH

D. Cu(OH)2

. YKaKXHUTe BEIIECTBO, KOTOPOE B PACTBOPE IMOJIHOCTHIO PACIaacTCsi Ha HOHBI.
KapOOHAT KaJbIIHs
BOJIA
CepHasl KUCIIoTa
THIPOKCH] IINHKA

COw>3

. YKaXHTe BEIIECTBO, PACTBOP KOTOPOT'O HE MIPOBOIUT ICKTPHUUCCKUH TOK:
XJIOPH]T MaTHUS
cynbgat 6apus
TUIPOKCHUJT HATPHS
XJIOPOBOJIOPOJ

COwWw> g

—
o0

K QJICKTPOJIMTAM OTHOCHUTCA:
H2
MgO
Cu(OH)2
Na2S0O4

OOw>

. K HeanexTponuTam oTHOCHUTCS:
KHCIIOPOJ
HHUTPAT MarHus
THJIPOKCHUJI KaJTHsl
Cyab(U HATPUSL

OCOwWw>g

20. KaTnoHbI MeTas1a 1 aHMOHBI KUCIIOTHOT'O OCTaTKa 00pa3yroTCs MpU AUCCOIUAINH:
A. xmopuna cepebpa

B. okcuma xanpnms

C. cynbdara kamus

D. runpoxcuna 6apus

21. Ykaxute hopMyITy BelIeCTBa, MPH AUCCOIUAIIIMHI KOTOPOTO B KAUECTBE KATHOHOB 00Pa3yIoTCs
TONBbKO MOHEI H+.

A. H2SiO3

B. NaH

C. H2S04

D. NaOH

. K anektponuram oTHOCHTCS KaxXI0€ U3 IBYX BEUIECTB:
XJIOpUJ HATPUS U XJIOpUJ cepedpa
TUAPOKCHI HATpus U THApokcu sxenesa (11)
OKCHU[ 68.pI/ISI 1 OKCHU I aJltOMUHUA
KapOOHAT HaTpus U KapOOHAT KaJus

OCOwW>3

23. Ykaxure psaa GopMys BEIIECTB, MPU TUCCOIUAIIMN KOTOPHIX B KAYECTBE KATHOHOB
00pa3yroTCs TOIHKO HOHBI METAJITIOB.



A. AICI3, NaOH, Fe(NO3)3
B. KOH, Cu(OH)2, MgSO4
C. Ba(OH)2, AgNO3, Fe(OH)3
D. CaCQOg3, AICI3, Mg(OH)2

24. Cymma k03 (PpUIIMEHTOB B YpaBHEHUH JEKTPOIUTUYECKOM TUCCoMaluu cyibdaTa
AJTIOMUHMS paBHA

3

OOw>

4
5
6

25. Cymma KO3 GHUIHUEHTOB B yPaBHEHHH 3JIEKTPOJIMTHUECKOM TUCCOMMAIIMN HATPATa Keje3a
(1) paBHa
A.3

OOw
oo

HNHcTpyKuus mo BbINOJTHEHHIO.

IIpy BBINOJHEHMH TECTOBBIX 3aJaHUil OOyyaromMHCS [OJDKEH BbIOpaTb OJUH WU
HECKOJIBKO BEPHBIX OTBETOB U3 MPEJIOKEHHBIX BAPUAHTOB.

Kputepuu onieHuBaHus:

- 5 6aJIsIOB BBICTABJISIETCS, €CJIH MPABHIIbHBIC OTBETHI IaHbl Ha 85-100% Bompocos

- 4 GaJina BBICTaBIISIETCS CTYACHTY, €CIIU NpaBUIIbHBIE OTBETHI AaHbl Ha 65-84% BompocoB

- 3 Oajuta BBICTABIIICTCS CTYJCHTY, €CITM IPABIIILHBIC OTBETHI AaHbl Ha 50-64% BompocoB

- 2 Oajla BBICTaBIISIETCS CTYJEHTY, €CIIM INpaBHJIbHBIE OTBETH JlaHbl Ha MeHee 50%
TECTOBBIX 3aJaHUHN

Tembl 10KI210B 0 JUCHUNJIMHE XUMMUSL:
buorexHoorus v reHHast uHxkeHepus — TexHoiaoruu X XI Beka.
HanoTtexHosorust kak MpuOPUTETHOE HATIPaBJICHUE Pa3BUTHS HAYKH U MIPOU3BOJICTBA.
CoBpeMeHHbIE METOBI 00e33apaKUBaHUs BOJIBI.

ANI0TpOTHS METAIIOB U HEMETAIIIOB.
Kuznp u gestensHocTh J.M. Menneneena.
«[leprognyueckoMy 3aKOHY OyyIIee He TPO3HUT Pa3PYIICHUEM. .. ).
Cuntes 114-ro anemenTa — TpuyM{Qp pocCUICKUX (HPUZNKOB-SIEPIIUKOB.
N3oTonsl Bogopoaa.
Hcnonb3oBaHne paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX IIEISIX.
. PEHTreHoBCKOE M3IIy4eHHE U €T0 HCTIOJIb30BaHUE B TEXHUKE U MEIUITUHE.
. PacTBOpHBI BOKpPYT Hac.
. Boza kak peareHT u Kak cpeia 1Jjisi XUMUYECKOro poIiecca.
. TUIBI pacTBOPOB.
. Kuzns u nesrenpHocTh C. AppeHuyca.
. YcTpaHeHue )KeCTKOCTH BOJIbI Ha MPOMBIIUIEHHBIX MPEITPUATHSX.
. CepHas Kucinora — «xjed XUMUYECKON TTPOMBITTUICHHOCTH.
. Ucnonp30BaHne MUHEPATBHBIX KHCIOT HA IPEANPUITHSIX PA3IAIHOTO TPODUIIS.
. [ToBapeHHas cob Kak XUMHUYECKOE ChIPhE.
. MHoronmukuii kKapOOHAT KAIBIHS: B IPUPOJIE, B IPOMBIILIICHHOCTH, B OBITY.
. [IpakTueckoe TpUMEHEHUE DSJEKTposn3a: padUHUPOBAHHWE, TabBAHOIUIACTHKA,
rajabBaHOCTETHsI.

LCoNoOAWNE
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.

46.
47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Hcropust momydeHust 1 MPpOU3BOJICTBA ATIOMUHHUS.

DNEKTPOIUTHUECKOE MOTYUeHHE U pPaQUHUPOBAHUE METH.

JKuzub u aestenbHOCTh [, J[9BH.

BupryanbHO€ MOJAENIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

WuepTHbIe Wiy 6J1arOpoIHBIC Ta3hl.

Poxparoniue conu - raJoreHsl.

3amuTa 030HOBOTO PKpaHa OT XUMUYECKOTO 3arps3HEHUSI.

Peakuus ropenus B ObITY.

Hctopus mBEACKONW CIUYKH.

MuHepasbl U TOpHBIE TOPOBI KaK OCHOBA JTUTOCHEPHI.

OxpaHa OKpy>Xarolei cpeibl 0T XUMUYECKOT0 3arpsi3HEHUSI.

Kocmernueckue renu.

Posib MeTaIoB B HCTOPUM YENOBEUECKOW LIMBUIIM3ALUH.

Hcropust pa3BUTUSA YEPHON METAJULYPIrUH.

Hctopus pa3BUTHSA IBETHON METAJLTYPrUH.

CoBpeMEeHHOE METaTyprHueCKOe MPOU3BOJCTBO.

Ponp MeTanioB U crijiaBoB B HAYYHO-TEXHUYECKOM MpOrpecce.

Koppo3us MeTanioB U cnocoObl 3alIUTh OT KOPPO3UH.

Kpartkue cBegeHust o KICTOPUU BOZHUKHOBEHUS U PA3BUTHSI OPTAaHMUYECKOM XUMUU.
Kusnb u gestenbHocth A.M. byTneposa.

Butanusm u ero kpax.

Ponb OTE€YeCTBEHHBIX YYEHBIX B CTAHOBICHHM W PA3BUTHUM MHUPOBOM OpPraHUYECKOM
XUMUH.

CoBpeMeHHbIE TPEAICTABICHUS O TEOPUH XUMUUYECKOTO CTPOCHHS.

DKOJIOTHYECKUE aCIIEKTHI UCIIOJI30BAHUS YTIIEBOJOPOIHOTO CHIPHSI.
OKOHOMHMYECKHE AaCHEeKThl MEXKIYHAapOAHOTO COTPYJHHUYECTBA MO HCIOJIb30BAHUIO
YTJIEBOJOPOIHOTO CHIPHSI.

XUMHS YTIEBOJIOPOIHOTO ChIPbSI.

Yr1eBo10poIHOE TOIIIMBO, €T0 BU/IBI U Ha3HAYCHHE.

CuHTeTHYeCcKe KaydyKH: HCTOPHsI, MHOTOOOpa3ue U MePCIeKTHBHIL.
Pe3nHoTEXHIUECKOE MPOU3BOJICTBO U €T0 POJIh B HAYYHO-TEXHHYECKOM IpOrpecce.
[IpuMeHeHrne apoMaTHYeCKUX YIIIEBOJIOPOIOB.

ApomaTH4ecKre yrieBOJ0pOAbl KaK ChIPhE JUIsl IPOU3BOICTBA MECTHUIINIOB.
Hedbts u ee TpaHCHOPTHpPOBKAa KaK OCHOBAa B3aWMOBBITOJIHOTO MEXKIYHAPOTHOTO
COTPYAHUYECTBA.

CBapoyHO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJIOPOJOB B HEM.

Metanon: xemopunus u xemopoous.

DrtaHoI: BeIn4aiiiee 01aro U CTpamrHoe 3J10.

AJIKOTOJIM3M | €T0 MpOo(UIIaKTHKA.

[IpuMeHeHre MHOTOATOMHBIX CIIUPTOB.

dopmanbaerua Kak OCHOBA TIOJYYCHHS BEIIECTB U MAaTEPHAJIOB.

MypaBbrHas KUCIOTa B IPUPOJIE, HAYKE U MPOU3BOJICTBE.

Ucrtopus ykcyca.

Mpina: mporioe, HacTosIiee, Oyayiee.

CpencTBa TUTHEHBI HA OCHOBE KHUCIOPOACOICP)KAINX OPTaHUIECKUX COCTUHEHHM.
Cunrernueckue moroue cpeactsa (CMC): 1ocTOMHCTBA U HEAOCTATKU.
CrnosxHble 3(hUphl U UX 3HAYEHUE B IPUPOJE, OBITY U MIPOU3BOJICTBE.

Kuphbl Kak MpOAYKT MUTAHUS U XUMUUYECKOE ChIPhE.

3ameHa )KMpPOB B TEXHUKE HEMUILEBBIM CHIPHEM.

HexBaTka mpo1oBosIbCTBUS KakK TlI00anbHas mpolieMa 4eI0BeueCcTBa U Ty TH €€ PEIICHUS.
YraeBoibl U UX POJIb B JKUBOW IPUPOJIE.

CrpoeHue TII0KO3bl: UCTOPHUS PAa3BUTHS NIPEICTABICHUN U COBPEMEHHBIE BO33PEHHUS.



70. AMMHaK 1 aMHHBI — OECKUCIOPOIHBIE OCHOBAHUSI.

71. AHWINHOBBIC KPACUTEIH: UCTOPHS, TIPOU3BOJICTBO, MIEPCIIEKTHUBA.

72. AMUHOKHCIOTHI — aM(OTEpHBbIE OPraHUYECKUE COSAMHEHUS.

73. AMUHOKHCIIOTBI — «KHPITUYUKIN» OCITKOBBIX MOJICKYIL.

74. CuHTeTHYECKHE BOJIOKHA HA aMUHOKHCIIOTHOM OCHOBE.

75. UcTopust OTKPBITHS CTPYKTYPBI OEITKOB.

76. «Ku3Hb 3TO cr1oco0 cymecTBOBaHMs OCIKOBBIX Tell. .. ).

77. CTpyKTypHhI O€JIKa U €Tr0 IeCTPYKTYpUPOBAHUE.

78. buonorndeckue QyHKIIMHA OCIIKOB.

79. CIIU/I u ero npoduiakTrka.

80. [lepurut Oenka B MUIIEBBIX MPOAYKTAX M €ro MPEOJOJCHHE B paMKax Ti00ambHOU
IIPOJIOBOJILCTBEHHOM MTPOTPaMMBEI.

Kpurepuu oneHuBaHus:

5 6an710B BBICTABJISIETCS, €CITU JTOKJIA COACPKUT COOCTBEHHBIC B3IVl O0YJaIOIETOCS
Ha MpoOiieMy, OO0yYaroImUNCsS TIyOOKO M TOJHO PaccMOTpen MOIHATYI0 MpoOieMy, MoKasal
YMEHHME BBIIEATH [VIABHOE, aHAIIMU3UPOBATh, CyMeJl IPAaBUIILHO 0TOOpaTh (hakTUUECKU MaTepuall
JUIsL apryMEHTAIliH, TOoKa3al YMEHUE CpaBHHBATh pedepupyeMble HCTOYHHKH, Pa3HbIe TOUYKH
3pC€HUA, TEMA HAYYHO o0ocHOBaHa. AaHbl OTBCTHI HA NOIIOJIHUTCIIBHBIC BOIIPOCHI. I[OKJ'IB.I[ HaItnucaH
MIPABUJIBHBIM JIUTEPATYPHBIM S3BIKOM, TPAMOTHO O0(hOpMIIEH.

4 6aj11a BBICTABJISETCSL, €CITU JTOKJIA]T COACPKUT COOCTBEHHBIE B3TJISIBI 00YUarOIerocs Ha
npobJIeMy U ero BBICTYIUIEHHE COMPOBOXKIACTCS apryMEHTAIlel TOYKH 3pPEHUsT UCTOPUKOB WU
TIOJIUTUYCCKUX I[C?ITCJIGPJI, HO HC JaHbl OTBECTHI HA JOIIOJIHUTCIIBHBIC BOIIPOCHI.

3 Oaasa BbBICTAaBISETCA €CITM JOKIAJ YaCTHUYHO COAEPKUT COOCTBEHHBIE B3TJISBI
oOyuJaroterocs Ha IpodsieMy, B paboTe MPUBOAUTCS TOIBKO OFHA TOUKA 3PEHHSI Ha MTPOOJIeMY, CYTh
poOIEMbl PACKPBITa HE TIOJHOCTHIO; OTBETHI HA JTOTIOIHUTENLHBIE BOIIPOCKH HE JTAHBI.

2 (aJu1a BBICTABIISIETCS B TOM ClTy4ae, KOr/ia MoAHsTas mpo0aemMa pacKphITa HEIOCTATOYHO
MOJTHO, HE BCEerja MpaBHJIBHO BBIACNSETCS TNaBHOE, OeleH (aKTHUYEeCKHWil Marepuan, Majo
UCTIOJIB30BAHO JIOTIOJHUTEIBHON JuTepaTypbl. Jlokimamx odopmileH HENMpaBHIBHO: HMEIOTCS
HapyIeHus Joruku. Hamcan rpaMoTHO.

CTyI[eHT B TCYCHHUC CEMCCTpPA MOXKET NOATOTOBUTL O 2 JOKJIad0B.

3. Meroan4yecKkne MaTepuabl, ONpeleJsoIKe Npouelypbl OLECHUBAHUS 3HAHMIA,
YMeHHi, HAaBBIKOB W (MJIHM) ONBITA [JAeATEJbHOCTH, XAPAKTEPU3YIOIIMX JTAIbI
(opMupoBaHus KOMIETEHIMA

[Ipouenypa oneHuBaHUS 3HAHUN, YMEHUH, HAaBBHIKOB U (WMJIM) OMNbITA JEATEIbHOCTH,
XapaKTepU3YIOIHUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIIUI COCTOUT U3 TEKYIIETO KOHTPOJIS.

Tekymuii KOHTPOJb YyCIEBAEMOCTH NPOBOJUTCA C HCHOJIB30BAHUEM OLEHOYHBIX
CPEICTB, NMpPEACTABICHHBIX B II. 2 JIAHHOTO NPUJIOKEHUS. Pe3ynbTarhl TEKyIEro KOHTPOJIS
JIOBOJATCSL 10 CBEACHUS CTYIEHTOB JO IPOMEKYTOYHOM AaTrTeCTAllMM W YYWUTHIBAIOTCS MPH
OLICHUBAHHUM 3HAaHUI, yMEHUH, HABBIKOB U (MJIM) OIBITA IEATETLHOCTH.



IIpuaoxenne 2

METOJIMYECKHE YKA3ZAHMS 1151 OBYUATOIUXCS 10 OCBOEHUIO
TACIHATLITAHBI (MOYJIST)

OV /.12 Xumust

Meroanueckue ykazaHus JJig CTYJEHTOB MO OCBOCHMIO IUCHUILTUHBI «OY ] Xumus»
SBIISIOTCSYACTBIO pabodeld mporpaMMbl JUCHUIUIMHBI (IPUIOKEHUEM K pabodeil mporpaMme).

Pabovas mporpamMma AMCHMIUIMHBL, YTBEPXKACHHAS AUPEKTOPOM (HIIMaNa JJs U3ydESHHUs
JTVICIUTUTMHBL, OTIPENeNsIeT e W 3a/a4d AUCUUIUIMHBL, (OPMHUpPYEMBbIE B XOJE €€ M3yYCHHS
KOMIIETEHIIMM M UX KOMIIOHEHTHI, COJIEpyKaHUE U3ydaeMOoro MaTepuasia, BUAbl 3aHATUH U 00beM
BBIJICJIAEMOTO0 y4eOHOrO BpPEMEHH, a TaKKe MOPSJOK M3Y4EeHUs M HpenojaBaHUs ydeOHOM
JUCLUIUINHBI.

Jlist caMOCTOATEeNIbHOM y4eOHONH padoThl CTy/IeHTa BaKHOE 3HAUCHHE MMEIOT Pa3Jieibl
«CTpyKTypa W CcOHIEpKaHHE JUCHUIUTUHBI (MOIyJs)» U «Y4eOHO-METOJUYECKOEe H
uH(pOpMaLlMOHHOE OOecreyeHne AUCHUILIMHBI (MOAyss)». B mepBoM yka3bIBaroTCS pa3ienbl U
TEMbl HM3y4aeMOM JUCHMIUIMHBI, a TaKXe BMJbl 3aHATUA M IUIAHUpPYEeMbI o00BeM (B
aKaJeMHYECKHX 4Yacax), BO BTOPOM — pPEKOMEHJyeMmas JIMTeparypa U IEepeyeHb PECYpCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTu «HTepHeT».

OOC nuCHMIIMHBI NPEeIHA3HAYEHBI /I UCIOJIb30BaHUS 00YYAIOIMMHCA U KOJUIEHKEM
OpU OLICHUBAaHUM PE3yJbTaTUBHOCTH W KadecTBa Y4eOHOro Ipoliecca, 00pa3oBaTeIbHBIX
IporpaMM, CTENEHHM UX aJeKBATHOCTH YCIIOBHSM Oyaymield mpodeccuoHaabHOM JesSTeTbHOCTH
(ITpencrasnen B [lpunoxxenuu 1 k paboueli mporpaMme IUCHUIIIINHBI).

1. Onucanue nocjien0BaTeJIbHOCTH deHCTBUM CTyaA€eHTa

[Tpuctynas x uzydenuto pucuuiuinabl OYIL 07 Xumust He00X0JUMO B MEPBYIO OYEpeb
03HAKOMUTHCS C COoZiepKaHHeM paboydeil mporpamMmbl JUCUMILIUHEL, T1ie B paszaene «CTpyKTypa u
coJiepKaHue JUCHUIUIMHBI (MOAYJIS)» NPHUBEIEHO O0Ilee pachpelesieHue 4acoB ayJUTOPHBIX
3aHATHIA U CAaMOCTOSITENIbHOM paboThI IO TeMaM JAMCHUILIMHBI U BUAAM 3aHATHH.

3amorom ycnemHoro ocBoeHust aucuumuinHel OVIIL. 07 Xumus sBisieTcsl MoceleHue
JIEKIMOHHBIX 3aHATUHM W BBINOJIHEHHE MPAKTHUYECKUX padoT, TaKk Kak IMPOIYCK OJHOT0, a TeM
0o0J1ee HECKOIBKUX 3aHATHH MOXET OCJIOKHUTh OCBOCHHE Pa3JIeIoB Kypca.

Jlexuyy MMEIOT LENBI0 JaTh CUCTEMATU3UMPOBAHHBIE OCHOBBI HAy4HBIX 3HAHUU 110
cogepxannto gucuuuinael OVYIL. 07 Xumus. IIpu usydeHun u npopaboTke TEOPETHYECKOTrO
MaTtepuaia Heo0X0IMMO:

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUHA MaTEpPHUaJl U JOIOJIHUTH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JAaHHON TEME JINTEPaTyphl;

- IIPU CaMOCTOSATEIBHOM W3YYEHUU TEOPETUYECKOM TEMBl IIOATOTOBUTH KOHCIIEKT,
HCIIOJIb3YSl PEKOMEHIOBaHHbIE B pabouell mporpaMMe JTUCHUIUIMHBI JINTEPATYPHbIE HCTOYHUKH U
3IIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI.

[TpakTHueckue 3aHSATHUS MPOBOASATCS C LENbI0 YIIyOJeHHS M 3aKperyieHUs 3HaHU,
MOJYYEHHBIX Ha JIEKIMAX, B IPOIIECCE CAMOCTOSTEILHON PabOThI ¢ yueOHOM INTepaTypoil.



B xoze mpakTH4ecKoro 3aHATHS 00YJarOIIUecs: BBITOTHSIIOT OJTHO MPAKTUIECKOE 3aJaHUE
MOJl PYKOBOJACTBOM IIperojaBaTelii B COOTBETCTBHM C M3y4aeMbIM COJEpKaHHEM Y4eOHOTro

MaTepuana.
BrinonHeHre 00yYarOIUMHUCS TPAKTHYCCKUX 33JaHNi HAIIPaBJICHO Ha:
- 00001eHHe, CHCTEMATHU3aIIHIO, yriayOsieHue, 3aKperieHue MOJIYYeHHBIX

TEOPETUYECKUX 3HAHNUI 110 KOHKPETHBIM TEMaM IUCLUIUIAHBI;

- (opMupoBaHHE YMEHHMI NMPUMEHATH MOJYyYCHHbIC 3HAHHUS HA MPAKTHKE, peau3aIluio
€MHCTBA NHTEJUIEKTYAJIbHOM U MPAKTUYECKON ACATEIbHOCTH;

- BBIpAOOTKY NMPHU PEUICHUH MOCTABJICHHBIX 3324 TAKUX MPO(PECCHOHATBHO 3HAYMMBbIX
Ka4yeCTB, KaK CaMOCTOSITEJIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOPUYECKAsl NHULMATHBA.

2. CamocrosiTesibHAsi padoTa CTy/leHTa
Llenu caMmoCTOSTETHLHON pabOTHI:

CamocrostenbHas paboTa - 3TO BUJ y4eOHOM AEATENbHOCTH, MpeIHA3HAUYEHHBINH IS
npuoOpeTeHusl 3HaHWM, HAaBBIKOB M yMEHHH B 00bEeMe M3y4aeMOW JMCLUMIUIMHBI COTJIACHO
tpeboBanusiM PI'OC cpemnero mnpodeccHoHAIBPHOTO 00pa30BaHMs, KOTOPBIA BBIMOTHSICTCS
00y4aroIUMuUCs HHAUBUAYAIBHO U PEATNOaracT akTHBHYIO POJIb CTY/IEHTA B €€ OCYIIECTBICHUN
Y KOHTPOJIE.

- CUCTEMATH3alMsl UM  3aKpeIUIEHUE I[IOJIyYEHHBIX TEOPETUYECKUX 3HAHUH U
IPAKTUYECKUX YMEHUHN CTYJEHTOB;

- yriayOJeHHne U pacuIMpeHne TEOPETUYECKUX 3HAHUM;

- (dopMUpOBaHHE YMEHUH MCHOJIb30BaTh HOPMATUBHYIO, IMPAaBOBYIO, CIIPABOYHYIO
JIOKYMEHTALMIO U CHELMAIbHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATEIFHBIX CIOCOOHOCTEH W aKTUBHOCTU CTYJCHTOB: TBOPYECKOMH
MHUIMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPIaHU30BAHHOCTH;

- dbopMHUpPOBaHHE CAMOCTOSITEIIBHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAaMOpEaIN3aluu;

- BOCIIUTAHHE CAMOCTOSITEJIbHOCTH, KaK JIMYHOCTHOTO KadecTBa OyayIiero
CIEIUAJINCTA;

- pa3BUTHE UCCIIEOBATEIbCKAX YMEHUM.

CamocrostenbHas pabota cryneHTa no yuyeOHoil auciummuae OVILL 07 Xumwus

BBITIOJTHSAETCS:

- CaMOCTOSITEJIbHO BHE pAacCMCaHUs YUeOHbBIX 3aHATHIA;

- C MCIIOJIb30BaHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;
- NapauIeJIbHO U BO B3aUMOJIEHCTBUN C ayAUTOPHBIMU 3aHATUSAMHU.

Bomnpockl, He paccMOTpeHHbIE Ha JIEKIUAX M MPAKTUYECKUX 3aHATHSX, JOJDKHBI OBITh
U3YYEHbl CTYIEHTaMHU B XOJI€ CAMOCTOATEIbHOW paldoThl. B xonme camocTtositenbsHOM pabOThI
KaX/Iblif CTy/IeHT 0053aH MPOYUTATH OCHOBHYIO U JIOMOJHUTEIbHYIO JTUTEPATypy MO U3ydyaeMoin
T€Me, JIONOJHUTh KOHCIEKTHl JIEKIMI HEIOCTalolUM MaTepuaioM. Beimuckamu U3
PEKOMEHI0BAaHHBIX NIEPBOMCTOYHHUKOB. BBIIEINTh HENOHATHBIE TEPMUHBI, HAUTH UX 3HAYCHHE B
SHIMKJIONEINYECKUX CIIOBapSIX.

3. Pexomenaanum no padore ¢ IuTepaTypoii U HCTOUYHUKAMHU

PabGoty c¢ nuteparypoit ciemyer HaumHaTh ¢ aHanuza PIIJI, comepxkarmieit crnmucok
OCHOBHOI M JOTIOJHUTEIHHOU JIUTEPATYpPhl, a TAaKKe 3HAKOMCTBA C Y4€OHO-METOAMYECKUMHU
pa3paboTkamu.

B ciydae BO3HHMKHOBEHHWs 3aTpyJHEHHI B TIOHMMaHUU Y4eOHOrO MaTepuasna CieayeT
00paTUThCS K IPYTUM UCTOUYHUKAM, T/I€ U3JI0KEHUE MOXKET OKa3aThcs 00Jiee TOCTYITHBIM.

PaGoTta ¢ nuTeparypoii He TOJBKO IMOJIE3HA KaK CPEJCTBO OoJiee TTyOOKOTO M3ydeHUs
000 TUCIUTUIMHEL, HO U SIBIISIETCSI HEOTHEMIIEMOH YacThI0 PO(ECCHOHATBHOM NesITeThHOCTH
OyIyLIero BBITYCKHUKA.



