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Cemectp
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Bunzansaruii Vil | po | vin | PO | vIo PII
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OCHOBAHUE

denepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHIAPT cpeanHero obmiero odpazosanus (Ilpukas
MunucrepcTBa oOpa3oBanust U Hayku Poccuiickoit eneparyu ot 17 mast 2012 1. Ne 413).

®denepanbHBIA TOCYJAPCTBEHHBIN 00Pa30BaTENbHBIN CTAHAAPT CPEIHETO MPOPECCHOHATBEHOTO
obpazoBanus 1o crienuanbraoctu 09.02.07 UndopmanmonHsie cucteMsl U iporpammupoanue ([Ipuka3z

MununctepcTBa o0pazoBanus 1 Hayku Poccuiickoit @eneparun ot 09.12.2016 1. Ne 1547)

PaGouas mporpamma cocrasiena o oopazoBarenbHoi nporpamMmme(9.02.07 MapopManmoHHbIe CUCTEMBI U

porpaMMupoBanue st Habopa 2024 roga

nporpamMma CpeHero npodeccruoHalIbHOro 00pa3oBaHUs

Y4eOHblIii I1aH yTBEp)KIeH yUEHbIM coBeToM By3a oT 28.05.2024 npoTokon Ne 16
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[Ipencenarens LIMK: I'opensko E.A.

Paccmotpeno Ha 3acenanuu LIMK ot 30.08.2024 mpoTtoxon Ne 1




1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1|enu-popMupoBaHue y CTyICHTOB MPEICTABICHUS O XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MUPa
KaK OCHOBBI ITPUHATHSA PELICHUH B )KU3HEHHBIX U TIPOU3BOICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOT'O ITOBEICHHUS B IPUPOIHOM
cpene.

1.2 3a/1af{1/1 JUCHUIIINHBI — Tpe6OBaHI/I$[ K pe3yJibTaTaM OCBOCHUA JUCHUIIINHBIL:

1.3 C(i)OpMPIpOBaTI) IIOHUMAHHUC SaKOHOMepHOCTeﬁ MPOTCKaHUS XUMHUYICCKUX ITPOLICCCOB U SIBJICHUH B Opr)I(aIOHICﬁ cpene,
IIETTOCTHOU Hay‘IHOfI KapTUHBI MHUpPa, B3BAUMOCBA3U U B3aUMO3aBUCUMOCTHU €CTCCTBCHHBIX HAYK;

1.4|pa3BuTh yMeHHS COCTABIATH (POPMYIIBI HEOPTaHMYECKUX M OPTAaHUYECKHUX BEIECTB, YPABHEHNS XUMHUUECKHUX PEAKIHH,
OOBSCHATH UX CMBICII, HHTEPIIPETUPOBATH PE3YJIbTAThl XUMHUUECKUX KCIIEPUMEHTOB,

15 Pa3BUTHC ITO3HABATCJIbHBIX NHTECPECOB U MHTCJUICKTYaJIbHbIX CIIOCOOHOCTEH B ponecce CaMOCTOATECIBHOTO HpI/I06peTeHI/Iﬂ
XUMUYECKHUX 3HAHUH C HCIIOIh30BaHHEM Pa3INYHbIX UICTOYHUKOB I/IH(I)OpMaI_II/II/I, B TOM YHUCJIC KOMITBIOTCPHBIX;

1.6|BocrinTanne yOeKICHHOCTH B MIO3UTHBHOM POJIM XUMHHU B )KU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XMMHUYECCKH
IPaMOTHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U OKPYXKAIOIIEH cpesie; IPUMEHEHHUE TIOJTyYCHHBIX 3HAHUN 1 YMEHUH 1S
6€301aCHOTO UCIIOIB30BAHMUSI BELIECTB H MATEPHAJIOB B OBITY, CEIbCKOM XO3SICTBE U HA IPOM3BOJICTBE, PEIICHHUSI
MPaKTHIECKUX 33724 B IOBCEIHEBHO KU3HU, TIPEIYIPESIKACHUS SIBICHUH, HAHOCSIIUX BPE 3J0POBBIO YeIOBEKA U
OKpYyKaroleii cpeze;chOpMUPOBaTh YMEHHS IPOTHO3UPOBATH MMOCIEICTBHS CBOCH ACSITEIBHOCTH U XUMHIECKHX,
MPUPOTHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX MPOIIECCOB; CHOPMHUPOBATH TOHUMAHUE 3HAYMMOCTH JOCTHKEHHU T
XAMUYECKOW HAYKH M TEXHOJIOTHI JJIsI Pa3BUTHS COLMAIBHON U MIPOU3BOACTBEHHOM cdep.

2. MECTO JUCIHMILIUHBI B CTPYKTYPE OBPA30OBATEJbHOU MPOTPAMMBbI

Iuk (paszen) OOIT: lova

2.1|TpeGoBaHus K NIpeiBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

2.1.1|"3y4enne y4eOHON TUCIUIUIAHBI « XUMHUsD) 0a3UpyeTcs Ha 3HAHUSIX 00YYaIONINXCS,TOTYICHHBIX MIPU U3YYCHUH
OMOJIOTHH, XUMUH,(PU3NKH, Teorpapui B OCHOBHOM IIKOJIE.

2.2|AucuumiInHbl U IPAKTHKH, JJIS1 KOTOPBIX OCBOEHHE JAHHOW JMCHUIIIMHBI (MOAYJIS1) HEOOX0TUMO KaK
npeaiiecTByoIlee:

3. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSA TN CITUITJIMHBI

3.1 3uarn

- HauOoJ1ee BasKHbIE OTKPBITUS U JOCTHKEHHUS B 00J1aCTH XHMHUH, MOBJIUSIBIINE HA YBOJIIOLMIO MPEICTABJIEHHIT 0 MPUPO/e, HA
pa3BHTHE TEXHUKH U TeXHOJIOTHIi;

- OCHOBHbIE 3aKOHBI XUMHHU: COXPAHEHHS MACChI BEIECTB, MOCTOSTHCTBA COCTaBA, IEPUOIUYECKHIT 3aKO0H;

- 00bSICHEHHSI OKPY KAIOIIUX SIBJIEHHII ¢ TOUKH 3PeHUs] XMMHH, CIIOCOOBI COXPaHEeHUsI 310POBbsI, 00ecnedeHus1 6€30MacCHOCTH
JKU3HEeATeIbHOCTH, 0€PeKHOT0 OTHOLIEHNS K NPHPO/Ie, PAIIMOHAJIBLHOT0 PHPOIONOJIH30BAHHUS;

- BayKHeiillIMe BelecTBAa U MaTepUaJIbI;

- HE3aBHCUMO OT NPo¢ecCHOHAILHOM 1eITETbHOCTH, PA3JINYATH (PAKTHI M OLEHKH;

- HMeTh ¢(h)OPMHUPOBAHHOE MPEACTABIEHHE 0 HAYYHOM MeTO/e MO3HAHUSI MPUPObI U CPEICTBAX U3YUEeHHUsI MeraMu pa,
MaKpOMHPa H MUKPOMHPA;

- IpUeMbl HAa0MI0eHNii, OIBITOB, HCCJIETOBAHMIT M OLIEHKH I0CTOBEPHOCTH MOJIYy4YeHHBIX Pe3yJbTAaTOB.

3.2 Ymerhb

- Ha3bIBATh U3Y4YCHHbIC BEIECTBA N0 «TPHBHAJIBHON» M MEKIYHAPOAHOH HOMEHKIAType;

- onpeeaATh: BAJIGHTHOCTb M CTelleHb OKHCIeHUS] XUMHYECKUX 3J1eMEeHTOB, TUII XHMH4€CKOIl CBSI3M B COCIMHEHHAX, 3apsi/l
HOHA, XapaKTep cpelbl B BOJAHBIX PACTBOPAX, OKHCJINTENb, BOCCTAHOBHUTEIb

- XapaKTepH30BaThb: 3J1eMEHTbI MAJILIX IEPHOIO0B 10 UX M0J10keHHI0 B cicTemMa Menaeneesa JI.U., o0mme xumuveckue
CBOICTBA METAJLIOB, HEMETAJLIIOB, CTPOCHHE H XUMUYECKHE CBOMCTBA OPraHMYeCKHUX COCAMHCHUI;

- BBINOJIHATH XHMH4YeCKHE IKCIIePUMEHThI;

- IPOBOANTH CAMOCTOSITeJILHBII MOMCK XHMHYECKOl HHPOpMAaIUH;

- 00BSICHAITL XUMHYECKHE sIBJICHUS, IPOUCXO/SIIME B IPHPo/ie, B ObITY M Ha IPOU3BO/ICTBE;

- onpeaessiTh BO3MOKHOCTH NPOTEKAHUSI XMMHYECKHX NPeBPaleHHI;

- 9K0JIOTHYeCKH TPAMOTHO BECTH B OKpY:Kalollel cpeje;

- 0e3omacHoO 00paaThCsl ¢ FTOPIOYUMH M TOKCHYHBIMH BellleCTBAMM;

- OLIECHUBATH /IOCTOBEPHOCTh XMMHUYeCKOi MH(OPMaLNH, IOCTyNAOIIEH U3 PA3HBIX HCTOYHHKOB;

- HCIIOJIb30BATh TEXHOJIOrHYecKUe JOCTHKeHHs B XMMUH /ISl NOBBILIEHUS COOCTBEHHOI0 HHTEJIEKTYAJIBLHOT0 PAa3BUTHS B
BbIOpaHHON NMpodeccCHOHANBHOM 1eATeTbHOCTH.




3.3 Baagern

- NOHATHIHBIM aNNIAPATOM XHMHH, II03BOJISIIOIIAM MO3HABATH MHUP, YYACTBOBATH B JUCKYCCHSAX 110 €CTECTBEHHOHAYYHBIM
BOIIPOCAM, HCI0JI30BATh Pa3JIMYHbIe HCTOYHUKH HHPOPMALMH 1/l HOATOTOBKH COOCTBEHHBIX PAa00T, KPpUTHYECKH
OTHOCUTHCA K coobmennav CMU, coaep:kamiuM HAYYHYI0 HHPOPMALHIO;

- HAyYHBIMHM MeTOaMH NO3HAHUS NPUPOJbI U CPeCTBaX U3yYeHUs MeraMupa, MAKPOMHPa 1 MUKPOMHPa

- YMEHUSIMH ¥ HABBIKAMH PA3JIHYHBIX BHIOB NN03HABATEIbHOM AesITeIbHOCTH VISI H3YYEHHS Pa3HBIX CTOPOH OKPYKAIOIIEro
€CTeCTBEHHOI'0 MHPA;

- IpMeMaMH Ha0JI10/1eHHIi, ONILITOB, HCCIeJOBAHUI U OLICHKH JOCTOBEPHOCTH NMOJTY4YEHHBIX Pe3yJIbTATOB;

- 3HAHUSAMU 0 HanboJiee BaKHBIX OTKPBHITUAX M JOCTUKEHUAX B 00J1aCTH XUMUHU, MOBJUSBIINX HA IBOJIIOLHUIO MPEACTABICHUM
0 NpHpoJie, Ha Pa3BUTHE TeXHUKH H TEXHOJOTHI.

4. CTPYKTYPA U COJIEP)KAHUE IV CHUILIMHBI (MOLY.JIS)

Komzansatusi| HammenoBanue paznesnoB u Tem /Bug | Cemectp /| HacoB | Komneren- | JlutepaTtypa IIpumeuanue
3aHATHS/ Kvnce 1070) 4

Paznen 1. O6masi u HeopraHuieckast

11 Beenenne. XuMuueckas KapTHHA MHpa Kak 1 2 J1.1J11.2
COCTaBHAs 4aCTh €CTECTBEHHOHAYYHOI J12.1
KapTHHBI MUpa. POJIb XUMHH B KU3HU 3192

COBPEMEHHOTI'0 00IIECTRa.

Tema 1.1. CoBpeMeHHast MOIENb CTPOESHISI
atoMa. CHMBOJIMYECKH S3bIK XUMHUH.
XUMAYECKHUH dTIEMEHT. DIeKTPOHHAS
koHurypanus aroma. Knaccupukarmus
XUMHYECKUX JIEMEHTOB (S-, -, d-
3JIEMEHTHI). BaseHTHBIE AJIEKTPOHBI.
BanentHOoCTE. DnekTpoHHAs IpHUpOIA
XUMHMYECKOU CBS3H.
DNEeKTPOOTPUIIATENNFHOCTE. Bupt
XMMHUYECKOW CBSI3U (KOBAJICHTHAS!, HOHHAS,
MeTaJUTNYecKasi, BOIOPOIHAs) H CIIOCOOHI ee
obpasoBanus /JIek/

1.2 Tema 1.1. Ilepuoguyeckas cuctema 1 2 J1.1J11.2
xumudeckux 3nemenToB .M. Menpaeneena. JI12.1
®duznyeckuit cMpic [lepronnyeckoro 2192

3akoHa J[.W. MenzneneeBa. 3akoHOMEPHOCTH
U3MEHEHUS CBONCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX H
CIIOKHBIX BEIIECTB B COOTBETCTBUHM C
MMOJI0KEHUEM XMMUYECKOTO DJIEMEHTA B
Ilepuonuueckoii cucreme.
MupoBo33peHdeckoe 1 HayqHOE 3HaAUCHUE
Ilepuonunueckoro 3akona /I.11. Menneneesa.
IIporno3ser [1.1. Menneneesa.
OTKPBITHEHOBBIXXUMHUUECKUXDJIEMEHTOB.

/JIex/




1.3

Tema 1.2. BemectBo. KauectBeHHblIH 1
KOJIMYECTBEHHBII COCTAB BELIECTBA.
BerectBa MOJICKYISIPHOTO U
HEMOJIEKYIISIPHOTO cTpoeHHs. [TpuanHel
MHOT000pa3usl BEIIECTB: H30METPHS,
romoJiorus, amnoTponus. OCHOBHEIE
KOJIYECTBCHHbBIC 3aKOHBI B XHMUH U
pacyeTsl 0 ypaBHEHUSIM XUMHYECKUX
peakiuii. MoJib Kak eJIMHHIA KOJTNIeCTBa
BemecTBa. Momsipaas Macca. 3aKOHBI
COXpAHEHHUST MACChl U YHEPTHHU. 3aKOH
ABorazipo. MoJsipHbIii 00beM ra3o0B.
OTHOCHUTENBHAS TUIOTHOCTH Ia30B. [IpocThie
U cJI0KHBIE BemecTBa. OCHOBHBIE KITaCChI
CJIOMKHBIX BEIIECTB (OKCHBI, THIPOKCHUIBI,
KHCIIOTHI, COJHN). B3anMocBs3b
HEOPraHMYECKUX BEUIECTB. ArperaTHbie
cocTOsIHUS BemecTBa. Kpucrammmaeckue u
amopdHbIe BeliecTBa. THITbI
KPHUCTAJUTMYECKUX PEIIETOK (aTOMHasI,
MOJIEKYJISIpHAsl, HOHHAsI, METaUTHIeCcKast).
3aBUCUMOCTD (PM3UUIECKUX CBOWCTB
BEILlECTBA OT THIA KPUCTAILTHIECKON
pelieTky. 3aBUCUMOCTh XUMHUYECKOI
AKTHBHOCTH BEUIECTB OT BHJa XUMHIECKON
CBSI3U U TUIA KPUCTAIUINYECKON PEIIeTKH.
[TpuurHBIMHOTOOOpa3UsBerIecTB /JIek/

J1.1J11.2
J2.1
0192

14

Tema 1.3. Xumuueckue

peaximu. Kimaccudukanus v THITBI
XMUMHYECKUX PEaKLuil ¢ ydacTueM
HEOPTraHMYECKHUX BEIICCTB. Y paBHCHHS
OKHCJIEHUS-BOCCTaHOBJIeHUs. CTeleHb
okuciienns. OKHCINUTETL U BOCCTAHOBUTEND.
OKHCIIMTENBHO- BOCCTAHOBUTEILHBIE
PeaKiuu B MPUPOJIE, IPOU3BOACTBEHHBIX
mporeccax 1 KH3HeIeATeIbHOCTH
OpraHU3MOB

[JTlex/

J1.1JI11.2
2.1
01092

15

Tema 1.3. XuMnueckue peakuuu. SAsnenus,
MIPOUCXOJISAIIHE IPU PACTBOPEHUH BEIIECTB
— Aucconuanys, ruaparanus. Yucteie
BEIlleCTBA U cMecHU. VICTUHHBIE pacTBOPEI.
Crioco0bI BEIpaKeHHST KOHIIEHTPaLUH
PacTBOPOB: MaccoBasi OIS PACTBOPEHHOTO
BelecTBa. Jluccouuanys 3IEKTPOIUTOB B
pactBopax. JlucrnepcHble CUCTEMBI U X
KIaccU(UKaLUs: KOJUIOUIHbIE CUCTEMBI,
SMYJIBCHH U CYCIICH3UH. 301 (B TOM 4HCIIe
a’po30iu) u reny. Teopus
3JIEKTPOJIMTUYECKOH nucconranuu. MoHsbL.
OJEKTPOIUTHL, HEINEKTPOIUTHL. Peaxuuu
HMOHHOTO 0OMEHA B BOJIHBIX pacTBOpax.
Cpela BOJHBIX PACTBOPOB: KUCTIas,
HeWTpanbHas, menouHas. ['uaponus. /Jlex/

J1.1J11.2
J2.1
3192




1.6

Tema 1.3. Xumudeckue peakuuu. CKopocTb
PeaKIyy, ee 3aBUCHMOCTD OT Pa3IMYHbIX
(haKTOpOB: IPUPOABI PEAruPYOIIUX
BEILECTB, KOHIICHTPAIIUH PearnpyoInX
BEILIECTB, TEMIIEPATYPHI U ILUIOLIAH
peaKIMOHHOM moBepxHOCTH. TermIoBbie

3¢ PEeKTh XUMUYECKUX peakuuil. DK30- U
9HIIOTEPMHUIECKHE, PEAKIIHH.
OOpaTuMocTh peakiuil. XUMUUeCcKoe
PaBHOBECHE U €TO CMEILEHUE MO
JeHCTBUEM Pa3IUUHBIX (HaKTOPOB
(KOHLIEHTpALHsI PEareHTOB WM MPOIYKTOB
peakiuy, JaBieHue, TeMIeparypa) i
CO3JJaHMsI ONITHMAILHBIX YCIOBHH
IPOTEKaHUs] XUMHYECKUX IIPOLIECCOB.
[puauumnJlelllarense.

/J1ex/

J1.1J11.2
J12.1
0192

1.7

Tema 1.4. Mertamibl. DNeKTPOXUMHAIECKUIT
psiI HanpsbKeHui Metaiios. O61ue
(m3naeckue 1 XUMUIECKHe CBOHCTBA
MeTaiuoB. CrocoOs! nostydeHus. 3HaueHue
METaJJIOB M HEMETAIUIOB B IIPHPOJE H
JKM3HEACATEIILHOCTH YETIOBEKa U
opraHm3MoB. Koppo3ust MeTaioB: BUIBI
KOPPO3HH, CIIOCOOBI 3alUTHI METAJJIOB OT
Koppo3uu Dnekrponus coneil. [lonsTue o
MeTauTyprud. CIutaBbIYepHBIC U [IBETHEIE.
/JTex/

J1.1J11.2
J12.1
01092

1.8

Tema 1.5. Hemeramnel. OKHCIUTEIBHO-
BOCCTAaHOBHTENIbHBIE CBOMCTBA TUITMYHBIX
HeMeTaioB. O0mue pusudeckue u
XHMHYECKHE CBOMCTBA HEMETAJIJIOB.
Tunuunsie coiicrBa HemeTauios V- VII
rpymi. Knaccudukaius 1 HOMEHKIATypa
coeMHeHMH HeMeTaJuioB. KpyroBopoThl
OMOTEeHHBIX JIEMEHTOB B MIPHUPOJIE.
JKecTKoCTh BOJIBI M CLIOCOOBI €€ YCTPaHEeHNUSI.
Knaccugukaryst HeOpraHn4ecKux
COEIUMHEHNN. XMMHUUECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUIECKIX
coeauaeHuit. Oxcuasl. OCHOBaHMS
(mmenoun). Kucnorer. Conu 1 X BUABL.
Kommnekcusie commn. /JIex/

J1.1J11.2
J12.1
01092

1.9

IIpakTuyeckas padora Ne 1. Onpenenenue
CTEIICHN OKHCIICHUS 3JIEMEHTOB B CJIOXKHBIX
BeniecTBax Ha ocHoBe [ICXD.» /TIp/

J1.1J11.2
JI2.1
0192




110  [IIpaxTHueckas padora Ne 2.PacueTHble J1.1J11.2
3a/]a4d Ha HaX0XJIeHUE OTHOCUTEIbHOU JI2.1
MOJIEKYJISIPHOM MaccChl, OIIpeeIeHNe 2132
MacCOBOM JIOJM XUMHUYECKHUX IIEMEHTOB B
cioxHoM Bemectse. /I1p/

111 ITpakTuueckas padora Ne 3. CocTaBneHue J1.1J11.2
YPaBHCHUH peakIvii COCAUHEHHUS, JI2.1
pasnoxeHus, 3amenienus, oomena. /I1p/ 9192

112 [Mpakrudeckas padora Ne 4. CocraBiieHue J1.1J11.2
peakiuii HFOHHOro 0OMeHa ITyTeM JI2.1
COCTaBJICHHS UX IIOJHBIX U COKPAIEHHBIX D192
MOHHBIX ypaBHeHui. /TIp/

1.13 ITpakTuueckas padora Ne 5. Pemenue J1.1J11.2
3a/laHui Ha IPUMEHEHNE TIPUHIUIA JI2.1
Jle-Ilatense. /Ip/ 2132

1.14 IIpaxtuueckas pabora Ne 6. Homenkinatypa J1.1J11.2
HEOPraHWYECKHUX BEILECTB: HA3BAaHNUE JI2.1
BEILIECTBA UCXOMS U3 UX XUMHYECKOH D192
(hopMyIIBI MM COCTABICHUE XUMHYECKOH
(hopMyIBI HCXOS U3 Ha3BAaHMS BELIECTBA
o MexayHapoaHoi (MIOITAK) unu
TPUBHAIILHON HOMEHKJIATYpeE.

Mp/

1.15  |IIpaktuueckas pabota Ne 7. KauecTBeHHbIE J1.1J11.2
peakuuyu Ha HEOPTraHUYECKUE COCIUHEHUS. JI2.1
Mp/ 21022

1.16  |IIpaxtuueckas pabota Ne 8. Pemenue 3agaq J1.1J11.2
(Ha M30BITOK/HEOCTATOK U BBIXOI J12.1
npoaykToB peakuun). /Tlp/ D192
Paznen 2. OpranuyeckasixuMust

2.1 Tema 2.1. Knaccudukanus, ctpoeHue u J1.1J11.2
HOMEHKJIaTypa OpraHMYeCKUX BELIECTB. JI2.1
TlosiBnenue u pa3BUTHE OPraHUYECKON 91 22

XUMUU Kak Haykd. [Ipeamer opranuueckoi
XUMHUH. MecTo 1 3HaYeHHE OPraHUYeCcKOil
XHUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOEHHE KaK MOPSII0K
COEIIMHEHHSI aTOMOB B MOJIEKYJIE COTTIACHO
UX BaJIEHTHOCTH. OCHOBHBIEC TIOJIOKEHHUS
TEOPUH XUMHUUYECKOT'O CTPOCHHS
OpraHuYecKuX coenuHeHuii A.M.
Byrneposa. Yrineponsslii ckener
OpraHUYEeCKON MOJIEKYJIbl. 3aBUCUMOCTh
CBOWCTB BELIECTB OT XUMHYECKOTO
cTpoeHust Mosiekyl. V3oMepus u u3omepsl.
TonsTre 0 QyHKIMOHANEHOI IpymIe.
Panukan. [Tpuniune! knaccupukanuu
OpraHUYECKUX COETMHEHUH.
MexnyHapoaHas HOMEHKIATypa U
MIPUHIIMITEI HOMEHKJIATYPbl OPraHU4YeCKNX
coenuuenuil. [Tousarue 06
a30TCOJIEPXKALINX COCTUHEHUSX,
OHMOJIOTMYECKU aKTUBHBIX BEIIECTBAX
(yrneBogax, xupax, Oeykax u zp.),
BBICOKOMOJICKYJISIPHBIX COEAMHEHUAX
(MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
/JTex/




2.2

ITpaxTudeckas pabora Ne 9. Homenknatypa
IUPAC: npunIuner 00pa3oBaHus Ha3BaHHM,
CTapIIMHCTBO (DYHKIIMOHATBHBIX IPYIII, UX
o0o03HaueHue B mpedukcax u cypdpurcax
Ha3BaHUH opraHuyeckux Bemects. /IIp/

J1.1J11.2
J2.1
01 92

2.3

Tema 2.2. CBoHCTBa OpraHUYECKUX
COEIMHEHUH.
VYrnesogoponust.IIpenensHsle u
HeIpeeIbHbIE YTIIeBOA0poabl. Peakius
noiumepusauy. [IpupoiHble HCTOUHUKI
YIIIEBOAOPOIOB.

[Ipupoanslii ra3: cocraB, IpUMEHEHHE B
KadecTBe ToruBa. IlomyTHblil HedTaHOI
ras, ero nepepabotka.l'opeHre MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILIA B
IPOMBIINTIEHHOCTH 1 OBITY. ['operue
aleTHICHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTI'O IUIAMEHH IS
CBAapKH U pe3KH MeTa/uloB. IIpomeccsl
MIPOMBIIIJICHHON TIepepaboTKu HeTH:
KpeKUHT, puopMuHr. OKTaHOBOE YUCIIO
O€H3MHOB 1 METAHOBOE YHCIIO JH3EIHHOTO
TomnuBa. IIpoaykTel nepepaboTku HehTH
U MX IPIMEHEHHUE B IPOMBILIUIEHHOCTH U
ObITy. O3HaKOMJICHHE C KOJUIEKIIUEH
Kay4dyKOB ¥ U3/€NUI U3 PE3HHBL.
VYreBoJ0po/Ibl Kak OCHOBA
MEKAYHApPOJHOIO COTPYAHUYECTBA U
Ba)KHEHIINI HCTOUHUK (OPMHPOBAHUS
oromxera PO. /Jlex/

J1.1J11.2
J2.1
0192

24

[Ipaktuaeckas pabora Ne 10. CocraBnenue
YpaBHEHUIN XUMUYECKUX PEAKIUH, CXeM
peaxuuii (B TOM YHCIIE 110 MPEII0KEHHBIM
LIENOYKaM IPEBpaIICHuil),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA
OpPraHUYECKUX COEANHEHUN OTAETbHBIX
KJIACCOB MPEJENIbHBIX U HEMPEICIbHBIX
YIII€BOAOPO/IOB.

Mp/

J1.1J11.2
2.1
201032

2.5

Tewma 2.3. Kucnopoaconepxkarime
opranuueckue semiectsa. CupTsl,
(heHoITBI, aNTbIETH B, KaPOOHOBEIE
kucnotel.IIpeacraButenu
KHCIIOPOJICOIEPIKAIIIX OPTaHUIECKIX
COCIMHCHUN: METUJIOBBIN U ATUJIOBBIN
CIUPTEHI, TIIULEPHH, YKCYCHAs! KACIIOTA.
[IpakTudeckoe npuMeHeHHe
STHJICHTJIMKOJIS, TIIUIepHHA, (peHoa.
ITpumenenue popmansaeruaa,
aneTapaeTnaa, YKCyCHON KUCIOTHL. MbLia
KaK COJIM BBICIIMX KApOOHOBBIX KHCIIOT.
Moromiye cBOMCTBA MELIIA

/JIex/

J1.1J11.2
J12.1
2132




2.6

Tewma 2.3. YrneBoasl, XKupbl, Kak CI0KHBIE
3(pupbI KAPOOHOBBIX KUCIIOT U TIIUIEPUHA.
CocraBieHre IenoveK npeBpamieHuit
KHCIIOPOICOACPIKALIMX OPTaHUIECKHX
BEILIECTB, CBOMCTBA U IPUMEHEHHE
YIIICBOJIOB U KHPOB B OBITY U
MIPOMBIIITIEHHOCTH. BHIBI OpOKEHUSL.
HccnenoBanue NpoayKTOB HA HATUYHE
kpaxmaia. Habironenue 3a
BOCCTaHOBHUTEIFHBIMH CBOMCTBAMHU
TJIFOKO3BI Ha TIPMEPE PEaKIHX C METHBIM
KyIIOpOCOM B IIeJI0UHOM cpene. /Jlex/

J1.1J11.2
J12.1
01 92

2.7

Tewma 2.4. AzoTconepxaimiye OpraHunIecKie
COEIMHEHHS:aMUHBI, aMUHOKUCIIOTHI,
0enky. AHWJIMH U €T0 IPHIMEHEHHE.
Crpoenue u 6uonorudeckas GyHKIUS
0enKoB. A30THCTbIE OCHOBAHHUSL.
BBICOKOMOIIEKYIISIPHBIE COEAUHEHUS
(cuHTeTHYECKHE U OMOJIOTUIECKH-
aKTUBHBIC). MOHOMeED, IIOJIUMED,
CTPYKTypHOE 3BeHO. BomokHa.
O3HAaKOMJIEHHUE C KOJUIEKIMEil BOJIOKOH.
Pacnio3HaBaHue BOJIOKOH: HAaTypaJIbHbIE,
CHHTETHYECKHE U HCKYCCTBEHHEIE.
ITpuMeHeHUe HCKYCCTBEHHBIX BOJIOKOH.
I'eHeTnueckas cBs3b MEXIY KJIacCaMU
OpPraHUYeCKUX COeAUHEHUH.

/JTex/

J1.1J11.2
JI2.1
0192

2.8

Tewma 2.5. Xumus u xu3sb. [IpaBuna
0€3011aCHOCTH MPH PabOTE C SIKUMH,
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMHU.
[IpoBeeHre XUMUYECKUX PEAKIUi B
pactBopax. [IpoBeeHre XUMHYECKUX
peaxumii Ipu HarpeBaHuu.
Buooprannueckue coeAMHEHNSI.
[Ipumenenune u Guonoruyeckas poib
yriieBonoB. OKHCIeHHe YIIeBOIOB —
HCTOYHUK HEPTHH KHUBBIX OPraHU3MOB.
MonoyHOKHCI0€ OPOXKEHHE IIIIOKO3bI.
Kucnomonounsie npoaykrel. CuitocoBanue
KopMOB. ObnacTu NpUMEHEHUS
aMHHOKHUCIOT. [IpeBpamieHust 6eiIKoB MULIH
B opranusMe. buonornueckue GpyHkuuu
OenkoB. buosnorndeckue GHyHKIIMN KUPOB.
Ponsoprannueckoiixumnu B
PELIeHUUIIPOOIIEMITUIIIEBOIOE30I1aCHOCTH
/JTex/

J1.1J11.2
J12.1
0192

2.9

Tema 2.5. XuMus 1 )ku3Hb. XUMHUYECKAst
MIPOMBIIIIEHHOCTh U IEPCIIEKTHUBEI €€
pas3BuTus. Moroye 1 YUCTAIINE CPEesICTBA.
IIpaBuia 6e3omacHoi paboThI CO
cpencTBaMK OBITOBOM XUMHH.
Pacnio3naBaHue HeripeaesbHbIX
OpraHMYECKUX COeIMHEHUI B COCTaBe
TOBApOB X03HCTBEHHOTO HA3HAYEHMUSL.
Ponp xumMuueckux 3J€MEHTOB B )KU3HH
pacrenuii. Y 1o0penus.
XUMHUYECKHECPEICTBA3AIUTHIPACTEHHUH.
SImoXuMHKAaThl, NECTUIH/IbI, HHCEKTUIIUIBL.
/J1ex/

J1.1J11.2
J12.1
01 92

2.10

Tema 2.5. XuMus u )Ku3Hb. XMMHUYECKHE
3JIEMEHTHI B OpTaHU3ME YEI0BEKA.
OCHOBHEIE KM3HEHHO HEOOXO0IMMBIE
COEIMHEHUS: OEJIKH, YIIIeBOIb, )KUPBI,
BUTaMUHBL. PoJIb )KMPOB B opraHu3mMe
yenoBeKa. XOJIECTEPHH U ero (PYHKITUH.
®depMeHTBI U X OHOJIOTHYEcKasi poJib B
oOMeHe BelecTB. MUHepaibHbIEBEIIECTBA
B IIPOJIyKTaXMTUTAHUS, TUILEBbICO0ABKH.
/JIex/

J1.1J11.2
J2.1
01 92




2.11

Tema 2.5. Xumust u xu3Hb. [ 'opMOHEI,
HeWpo-ryMopalibHast peryssiuust GyHKIun
opranusMa. JIekapcTBeHHBIE CPEACTBA HA
HATypaJbHON OCHOBE M CHHTETHYECKHUE.
AJIepreHsl IPUPOAHOTO U XUMUYECKOTO
MPOUCXOXKIeHUS. IMMYHUTET _
ero)opMHUpOBaHHUE M COXPAHHOCTD. /JIek/

J1.1J11.2
J2.1
01 92

2.12

AHaNM3 MHAUBUAYAIGHOTO MUILIEBOTO
palroHa ¥ MPOIYKTOB MUTaHKS (TUICBHIC
no6aBku). CocTaBlicHHE HEJICIILHOTO MEHIO
C YUETOM COYETaHHs MPOJAYKTOB, UX
MUIIEBON [IEHHOCTH U KaJOPHUIHOCTH.
JlexapcTrBenHblecpeacTBa. /Cp/

J1.1J11.2
J2.1
0192

2.13

PacTBopeHne Kak PU3UKO-XUMHYCCKHUIH
nporiecc. PactBopbr. CriocoObt
MPUTOTOBJICHHS PACTBOPOB.
PactBopumocTs. MaccoBas gomst
pacTBOpeHHOro BemiecTBa. CMBICI
MOKA3aTes MPeaeTIbHO JOITYCTUMOM
KOHIICHTPAIINH U €T0 UCTIOJIb30BaHKE B
OLICHKE IKOJIOTHIECKOH 6e30IacHOCTH.
IIpaBuiia 5K0IOrMUECKHU 11€1eCO00Pa3HOTO
TIOBENICHNUS B OBITY U TPYIOBOH
JIESTEIbHOCTH B IIENISAX COXPAHSHHUS CBOETO
3JI0POBBS M OKPYKAIOLIEeH PUPOTHON
CpeJibl; OMAaCHOCTh BO3/ICHCTBHSI HA KUBBIE
OpTaHU3MBI ONPEEICHHBIX BEIIECTB.
/J1ex/

J1.1JI11.2
J2.1
0192

2.14

Hosgetlinme 10CTHKEHUS XUMHUYECKOM
HAYKU M XMMUYECKOH TexHoioruu. Poib
XHAMHH B 00€CTIEUEHNH DKOJIOTHUECKOM,
SHEPreTHUECKON U MHIIEBOI Oe30MacHOCTH,
pa3BUTHM MeuIUHbBL. [IpaBuia moucka u
aHanM3a XMMHUUYECKO HHpopMaImu u3
Pa3InYHBIX HCTOYHUKOB (HAyYHAS U
yueOHO-Hay4Hasl JIMTepaTypa, CPeICTBa
MaccoBoil nH(popMmanuu, ceTb HTepHeT)
/JIex/

J1.1J11.2
2.1
0192

2.15

Juddepennpoannslitzauer. /TIp/

J1.1J11.2
J2.1
0192




5. ®OHJ1 OHEHOYHbBIX CPEJICTB

5.1. ®oH/x OLIEHOYHBIX CPEICTB AJIsl NPOBeJeHHUs IIPOMEKYTOUHOM aTTecTALUH

[IpomesxyTouHas aTTecTanus npoBoauTcs B popme auddepeHpoBaHHoro 3auéra. [lepeuerp Bonpocos k auddepeHupoBaHHOMy
3auéry”
1. Ponb XMHH B )HU3HH COBpEMEHHOT0 o0mecTsa. [IpuMeHeHne T0CTHXEHI COBPEMEHHOI XUMHH B MTPO(ECCHOHATBHOM
JeSITEbHOCTH.
2. OCHOBHbBIE XMMUYECKUE TTOHATHUSI.
3. [lepuogmueckuii 3akoH 1 nepuoanyeckas cucrema /(.. Menneneesa.
4. DnexrpooTpHuuaTenbHOCTh. MloHHAs cBs3b. KaTHOHBI M aHUOHBI.
. Merammueckas cBs3b. BogopoHas cBs3b.
. CreneHp OKUCIIEHHS U BAJICHTHOCTh XUMHYECKHUX JIEMEHTOB.
. CoBpeMeHHBI€E TIPE/ICTABICHNS O CTPOCHUH aTOMa.
. PagnoakruBHOCTh. ['yOuTENRHOE BO3CHCTBIE pagrialliil HA OUOCUCTEMBI.
9. Xumnueckas cBsi3b. KoBasieHTHas CBSA3b, €€ PA3HOBHIHOCTH U MEXaHU3MbI 00pa30BaHHSI.
10. BemectBo. KauecTBeHHBIH 1 KOJIMYECTBEHHBINH COCTAB BEIIECTBA.
11. Cnoco0bI BbIpaXeHHsI KOHIIEHTPAIMK PaCTBOPOB: MAaccOBas JI0JIsl pACTBOPEHHOTO BELIECTBA.
12. DnexTponuTHdeckast JUCCOMUAIIHS. DIEKTPOIUTHI i HEAIEKTPOIUTBIL.
13. Xumnueckue peakuun. Kiraccudukanus peakiuid o pa3indHbIM KPUTEPHSIM.
14. Knaccugukaiys HEOpraHUIeCKUX COCTUHEeHU . XapakTepucTrka kiacca « OKCUIbI».
15. Knaccugukanus HeOpraHn4ecKux COeJMHEHMH. XapakTepucTika kiacca « [ HapoKCHIbD).
16. Knaccugukaiys HeOpraHn4eCKUX COeJMHEHIH. XapaKkTeprcTuka kiacca « Kucinors.
17. Knaccugukanus HeOpraHn4ecKux COeJMHEeHNH. XapakTepucTuka kiacca «Commy.
18. MeTamibl. DIIEKTPOXUMHYESCKHUN PsiJl HANPSDKCHUI MeTayuioB. OOIHe Crioco0bl MOMyYeHHsT METaJLIOB.
19. CoiicTBa METaLIOB. DIEKTPOXUMHUUECKUH PsIJ HAIPSDKEHUI METaJlIOB.
20. Hemetamnsl. OKHCIUTEIBHO- BOCCTAHOBUTEIJIbHBIE CBOMCTBA THITMYHBIX HEMETAJIJIOB.
21. CBolicTBa HEMETAJLIOB.
22. OCHOBHEIE TIOHATHS OPTaHMYECKON XUMHUH U TEOPHUS CTPOCHUS OPTAHNIECKIX COCTUHEHHMN.
23. OcHOBHBIE TOJIOKEHHSI TEOPHU CTPOSHHS OPTaHHYECKHX COSIMHECHUH.
24. TIpuuuHBI MHOTOOOPA3Hs BEIIECTB: H30METPHUSI, TOMOJIOTHS, AJUIOTPOITHSL.
25. N3omepust 1 HOMEHKJIaTypa YIieBOA0POIOB.
26. YraneBogopoasl. IIpenensHble U HenpeAeIbHbIE YIIIEBOIOPOIBI.
27. IlpupogHbIe HCTOYHUKH YTI€BOAOPOIOB.
28. [Inactmaccel. IlpeacraBurenu muactmace. [IlpumMeneHne NoaMMepoB.
29. Kucnopoacoaeprkaliiye opraHn4eckie BelecTna.
30. Criuprer. [IpencraBuTenu u UX CBOKCTBA.
31. Anpperunel. IlpencraBurenu u ux CBOWCTBA.
32. KapOoHoBbIe KHCIIOTHL [IpencTaBuTeny U UX CBOMCTBA.
33. AzoTcoaepikalue opraHuuecKue COeTUHEHNs. AMUHBI.
34. AmuHOKHCIOTHL. benku.
35. I'erepounkibl. CTpoeHHe, CBOMCTBA HYKJIEHHOBBIX KUCIIOT
36. BosokHa. IlpumeHeHne NCKYCCTBEHHBIX BOJIOKOH.
37. Xumuueckas HpOMBIIUIEHHOCTb U IIEPCIIEKTUBBI €€ Pa3BUTHSL.
38. Motouiue u ynctsmue cpenctsa. [lpasuna 6e3onacHoii paboThl co cpeacTBaMu OBITOBOM XUMHUH.
39. XumMHuyecKHe 3JEMEHTBI B OPraHU3ME YEJIOBEKA.
40. OcHOBHBIC )KU3HEHHO HEOOXOIUMbIE COCTUHEHUS: OCIIKH, YTIICBOABI, )KHUPbI, BATAMHHBI.
41. YrneBoJpl - TJIaBHBIM HCTOYHUK 3HEPTHH OPTaHU3Ma.
42. Ponb kMpOB B opranusme. X0JIEeCTEPHUH U €T0 POJIb B 3J0POBHE YEIOBEKA.
43. MuHepasbHbIe BEIIECTBA B MIPOAYKTAX MUTAHUS, TUIIEBbIE JOOABKH.
44. JlexapCTBEHHBIE CPEICTBA.
45. Poitb XUMUYECKHUX DIIEMEHTOB B XKU3HU paCTCHHUHA. Y 100peHus. XUMUYIECKUE CPEICTBA 3alIUTHl pACTCHUHA. SI1OXHMMHUKATEHI,
NECCTUINU ObI, MTHCCKTUIIUBI.
Kpumepuu oyeHusaHuA:

0 3 N D

5 6aJuUTOB BBICTABIISICTCS CTYACHTAM 3a TOJHBIA U MPaBHJIBHBIA OTBET Ha BCE BOIPOCHI OMJIETa C IOTHYECKUM O0OOCHOBAHUEM apTyMEHTOB, B
OTBETE HET OMINOOK.

4 Ganna BBICTABISICTCSI CTYACHTaM, €CJIM BOIPOCH OMIIETa PACKPBITHI MOJHOCTBIO, HO 0OOCHOBAHMS JIOKA3aTENbCTBA HEIOCTATOYHBI, ITPU
9TOM JIOIYIIEHEI IBE-TPU HECYIIECTBEHHEIE OIINOKHM, UCTIPABJICHHBIC IO TPEOOBAHUIO MPEIIOIABATEIS.

3 Gasuta CTaBUTCS CTYACHTaM 32 MPABHJIbHBII OTBET HA BOIPOCHI OMIIETa, IPH 3TOM JIOIMYIICHO Oosiee OHON OIIHOKH 10 H3JI0KEHHUIO (haKTOB
nnu 6onee AByX-TpEX HEOUETOB B OTBETE.

2 6anna CTaBUTCA CTyAEHTaM, eCAu AOMYLLEHbI CYLLEeCTBEHHble OWMOKK, NoKasasLuMe, 4To obyyatolwmninca He obnagaet 06a3aTeNbHbIMU
YMEHUAMM Mo AaHHOW Teme B NMOJIHOM Mepe.

5.2. ®oH OLIEHOYHBIX CpeacTB AJidA IPOBEeACHUA TEKYLIEro KOHTPOJIsA

ITpenctasnen B Ilpunoxenuu 1 x paboueil nporpaMMe JUCLUILUIUHBL

6.YYEBHO-METOJUWYECKOEMUMH®OPMAIIMOHHOEOBECIIEYEHUE IUCIHUTIIMHBI(MO Y JI51)




6.1.PexomenayemasiiuTepaTtypa

6.1.1.0cHoBHaslIMTepaTypa

ABTOpBI,COCTaBI/ITeJ'II/I

3arnaBue

W3parenscTBo,rom

JI1.1 E.. Tynukun Xumus. Yacte 1. OOmas u IOpaiir,2022 https://urait.ru/bcode/4
HeopraHuyeckas 91662
xumus:yueOHuK I CTIO HEOrPaHUYEHHBIN

JIOCTYTI
3aperuCTPUPOBAHHSMIIO
JIb30BATEIISIM

J1.2 E.N. Tynukun Xummust. B 2 1. Yacts 2. IOpaiit,2022 https://urait.ru/book/him
OpraHuyeckasi XUMHSL. iya-v-2-ch-chast-2-orga
yueOnuksCIIO nicheskaya-himiya-491

663
HEOTPAaHWIECHHBIHIOCTY
n
3apEerHCTPUPOBAHHBIMIT
0JIb30BATEIISIM
6.1.2./lonoTHUTEILHASINTEPATYPA
ABTOPBI,COCTAaBUTENN 3arnaBue W3znarenscTBO, T Konunu-Bo
on

2.1 B.B. Mocksa Oprannveckast XuMust: 6a30BbIe IOpaiit,2022 https://urait.ru/book/org
MIPUHIMIIBI | y4yeOHOe mocodue At anicheskaya-himiya-baz
CIIO ovye-principy-493341

HEOrpaHUYEHHBIIIOCTY
o
3apEerHCTPUPOBAHHBIMIT
0JIb30BATEIISIM
6.2.IlepeuenbpecypcoBuH(pOpMAIIHOHHO-TeJIeKOMMYHUKaNMOHHOMiceTu« AHTEpHET»
21 denepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa30BaTEeIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
32 «Xumust u Kusas- Xumusi».https://www.hij.ru/read/articles/chemistry/
6.3.IlepeyeHbNIPOrpaMMHOro0oecneyeHus
6.3.1 | OducHsrit maker - LibreOffice
6.4I1lepeyeHbUHPOPMATMOHHBIXCIIPABOYHBIXCHCTEM
6.4.1 MCC «Koncynbrant [Timrocy
6.4.2 MCC «"apanT»

7T.MATEPUAJBHO-TEXHUYECKOEOBECHEYEHUE U CIIUITJINHBI(MO 1Y JIST)

7.1{ [TomeneHUS IUIATIPOBEICHUSIBCEXBUOBPAOOT, IPE1y CMOTPEHHBIX Y 4€OHBIMILUIAHOM, YKOMILJIEKTOBaHBIHEO0X

0JIMMOCIICIMATN3UPOBAHHON Y4eOHOIMEeOeNIbIONTEXHUUECKUMUCPEICTBAMHO0YYCHUS

S.METOJNYECKHEYKA3ZAHUAIAOBYYAIOIUXCAIIOOCBOEHUIOJUCHIAIIVIMHBI(MOY JIST)

MCTO,Z[I/IT{GCKI/IeyKaSaHI/IHHOOCBOeHI/IIOZ[I/ICI_II/IHJ'II/IHBIHPCZ[CTEIBJ'IGHBIBHpI/IJ'IO)KeHI/II/I2I(pa60qeﬁHpOI‘paMMeHHCHHHJ’IHHH.



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

Ipunoxenue 1

®OH/J OINEHOYHbBIX CPEJACTB

OY .07 Xumust

1. Onucanue nokasareseil 1 KpUTepHeB OLCHUBAHUA KOMIIETEHIMIA HAa Pa3JIMYHBIX 3Tanax ux

(opMupoBanus, onucaHue MIKaJI OLeHUBAHUS

1.1 Iloka3arenu u KpUTCpHU OLICHHUBAHUSA KOMHCTGHHI/Iﬁi

YV,
COCTaBJIAIOIIMEKOMIICTCHLIUIO

IToka3zaTenu

OLCHUBAaHUA

Kputepuu orieHuBanus

Cpencrsa

OLICHUBAaH
s

3HATh:

— - HauOoJiee BaXKHBIC OTKPBITHSI
U JIOCTHXKCHUS B O0JIACTH XHMUH,
IIOBJIUSBIIINEC Ha 3BOJIFOLINIO
MPEJCTAaBICHU O TMpUpOJe, Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
OCHOBHBIC 3aKOHBI XUMHUHU:
COXpaHCHUs  MacChl  BCIIECTB,
MOCTOSIHCTBA cocraga,
MEPUOIMUCSCKHIA 3aKOH;

— - OOBSACHECHHUS OKPYKAOIINX
SIBJICHUH C TOYKH 3PEHUS XUMUH,
CIOCOOBI COXpAHEHHUsI 37I0POBbS,
oOecrieueHus 0e30MacHOCTH
KU3HEEATEIIBHOCTH, OEPEkKHOTO
OTHOIICHHUS K MPUPOJIC,
PpaIMoHaILHOTO
NPUPOIOTIONB30BAHHS;
Ba)XKHEHINIME BelIeCTBA W
MaTepHarbl;

HE3aBHCHUMO
podeCcCHOHATEHOM
JIESTeNIbHOCTH, pa3nuyaTh GaKThl U
OLICHKY;

uMeTh  c(opMHupoBaHHOE
MIPEJICTaBICHNE O HAYYHOM METOJIE
MO3HAHUS MPUPOABI H CpPEACTBaX
M3y4YeHUs] MEraMupa, MaKpoMupa u
MHUKPOMHPA;

- TIpueMbl HaOJIOJICHHI, OIBITOB,

OoT

I/ICCJ'IG,Z[OBaHI/Iﬁ u OLICHKHU

JOCTOBEPHOCTHU TMMOJTY4YCHHBIX

pE3yIBTaTOB.

CdopmupoBaBuiuecs
cucTeMaTHyecKue 3HaAHMA O
TEOPETHUECKUX OCHOBax
HEOPraHMYEeCKOH XMMHH, COCTaBe,
CTpOEHHE u XUMUAYECKHX
CBOMCTBaX OCHOBHBIX MMPOCTHIX
BEILIECTB u XUMUYECKUX
COEIMHEHMI; COCTaBE, CTPOEHUE U
CBOMCTBax OPTraHUYECKUX
BEIIECTB, HpeACTaBICHUH
OCHOBHBIX KJIACCOB OPTaHMYECKUX
COCMHEHMUIA; OCHOBAax

(buznveckoit XUMHH Kak
¢dbyHaameHTa

OCHOBax

TEOPETUUYECKOTO
COBPEMEHHOU XUMUU;
XUMHUYECKOUN KUHETUKHU u
KaTajan3a, MEXaHu3Ma XUMIIECKIUX
peakiuii, 3IEKTPOXUMUH;
OCHOBHBIX OCOOEHHOCTSIX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX
COCOUHCHHH, OTIMYAIOIINX HUX OT
CBOWCTB HHU3KOMOJIEKYJIIPHBIX
COCIMHEHUM, MPUHIUIAX CHUHTE3a
CTPYKTYPBI,
(hM3UKO-MEXaHUYECKHX CBOWCTB U

MOJINMEPOB,  HX

o0yacTv uX MPUMEHEHUS;

YpoBenb 3HAHUM 0

TEOPETHYECKUX OCHOBax
HEOPraHWYECKOM XMMHH, COCTaBe,
CTpPOCHHUE u XUMHUYECKUX
CBOMCTBaX OCHOBHBIX IPOCTBIX
BEIIIECTB " XUMHUYECKUX
COEIMHEHHUI; COCTaBe, CTPOEHUE U
CBOMCTBax OPraHUYECKUX
BEILIECTB, MpEeJICTaBICHUI
OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIUHCHUM; OCHOBaxX

¢$uznveckoit XUMUHU KaK

TEOPETHUECKOTO byHaameHTa
COBPEMEHHOUW XMUMHUHU; OCHOBaxX
XUMUYECKON KUHETUKHU u
KaTajan3a, MEXaHU3Ma XUMHYECKUX
peakuui, 3IEKTPOXUMUMY;
OCHOBHBIX OCOOEHHOCTSIX CBOWCTB
BBICOKOMOJIEKYISIPHBIX

COEIMHEHHH, OTIMYAIOUINX HX OT
CBOMCTB HU3KOMOJIEKYIISIPHBIX
COEIMHEHNH, MPUHIUIIAX CHHTE3a
CTPYKTYPHI,

(hU3MKO-MEXaHUYECKMX CBOWCTB M

OJIMMCEPOB, nux

00J1acTH UX MNPUMCHCHUS

13 (1-10),
T (1-25),
I1 (1-80)

YmMmeThb:

- Ha3bIBaTh M3YYCHHLIC BCIICCTBA

1o «TpHBHﬁHBHOﬁ» nin

CdopmupoBaBmmnecs
CHCTeMATHYEeCKHe

paboTaTh c MPOCTCHIITUMHU
arnmapaTamu, mpudopamMu u
CXEeMaMH, KOTOPBIC UCTIONB3YIOTCS

YMeHHUA

— YpoBeHb yMmeHUsIpaboTaTth C
MPOCTEUIIUMU arrmaparamu,
nmpubopaMu U CXEMaMU, KOTOPhIC
WCTIONB3YIOTCS B XHMHUYECKUX U
TEXHOJIOTHYECKUX JIaDOpaToOpHsX,

T3 (1-10),
T (1-25),
11 (1-80)




MC)KZ[yHapOZ[HOﬁ HOMCHKJIATYPEC,

- ONpEAeNATb: BAJIEHTHOCTb W
CTENEHb OKHUCIEHUS XUMHUYECKUX
XUMHYECKOMI

OJICMCHTOB, THIT

CBs3U B COCAMHCHUAX, 3apiaa NOHA,

XapakTep Ccpeasl B BOJHBIX
pactBopax, OKHCIIUTEb,
BOCCTaHOBUTEb,

- XapaKTepu30BaTh: DJICMEHTHI
MajJbIX  IIEPHUONIOB o ux
TTOJIOKEHUIO B cucTemMa
MenneneeBa J.N., oommue

XHUMUYECKHE CBOMCTBA METAJIJIOB,
HEMETAIJIOB, CTpPOCHHUE u
XUMHUYECKUE CBOMCTBA

OpPraHn4eCKux COGHHHGHHﬁ;

- BBIIIOJIHATH XUMHUYCCKHUC

SKCHEPHUMEHTHI;

- TPOBOAUTH CaMOCTOSTENBHBIN
MIOWCK XUMHUUECKON HH(OpMaIny;

- OOBSICHATH XMMUYECKHUE SIBICHUS,
NPOUCXOSIIIE B MPUPOJE, B OBITY
Y Ha IIPOU3BO/ICTBE;

- OmpeleNniaTb  BO3MOXKHOCTH
MIPOTEKAHUS XUMHUYECKHX
IIPEBPALLICHAN;

- DKOJIOTUYECKH TPAMOTHO BECTH B
OKpY>Karollleu cpejie;

- OesomacHO oOpamarecsi ¢
TOPIOYHMH H TOKCHYHBIMH
BEII[ECTBAMH;

- OIICHHMBaTh  JIOCTOBEPHOCTb
XUMUYCCKOMN WH(pOpMAIIHH,
MIOCTYHAOIIEH u3 pasHbIX
HMCTOYHHKOB,;

- HUCIIOJIB30BaTh TCXHOJIOTHUYCCKHC

JOCTHXKCHUA B XUMHHA JUIS

MTOBBIIICHUS COOCTBEHHOTO
WHTEJUICKTYAIbHOTO DPAa3BUTHS B
BBIOpaHHOH  MPO¢)eCCHOHANBHON

JCATCIIBHOCTH.

B XUMHYECKHX U TEXHOJIOTMIECKUX
nmabopaTtopusx, HW  IIOHUMAaTh
MPUHLHUIBI UX 1EHCTBUS;

OPHEHTHPOBATHCS B COBPEMEHHOU
U BHOBb CO3/1aBacMOW TEXHHKE C
Lenplo ee  OBICTPOro OCBOCHUS,
BHeApeHUssT U 3P PEKTUBHOTO
UCTIONB30BaHMS B TIPAKTHYECKOM

JACATCIIBHOCTU.

H  IIOHUMATh
JICHCTBHS,

OPHUEHTHPOBATHCS B COBPEMEHHOM
M BHOBb CO3JaBacMOM TEXHHKE C

MMPUHIUAIIBI nux

IEeTBI0 € OBICTPOrO0 OCBOCHWS,
BHeApeHUss U 3(PPEKTUBHOTO
HCTONB30BaHUA B TPAKTUYECKOM
JeATeITLHOCTH.




Baagern:

— IOHSATUHHBIM arrapaTromMm
XHUMHUH, IIO3BOJIAIOIIHNM IIO3HaBATh
MHpP, y4aCTBOBaTb B JHCKYCCHAX

1o €CTCCTBCHHOHAYYHBIM
BOIIpOCaM, HCIIOJIB30BaTh
Pa3JIN4YHBIC HCTOYHHKHN

uHQOpPMAITMU 11 TIOJATOTOBKH
COOCTBEHHBIX PadOT, KPUTHUECKH
OTHOCHUTECS K coobmenusm CMU,

coJiepIKaIIuM HAYYIHYIO
nH()OPMAITHIO;
- - HayYHBIMU METOJIaMHU

MO3HAHMS TPUPOJBI U CPENICTBAX
M3YyYEHUs MeraMmupa, MakpoMupa u
MHUKPOMHpaA

— - YMEHUAMM M HaBbIKaMu
Pa3IUYHBIX BHUJIOB
IMO3HaBaTCIILHOM JEATEIbHOCTH
UL U3Yy4YEeHUs pasHbIX CTOPOH
OKpYKaroIero €CTECTBEHHOT'O
MHUpA;

— - [pueMamMHm  HaOIIIOJCHUH,
OIIBITOB, MCCJICIOBAHUM M OIICHKH
JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB;

- 3HAHUSIMH O HauOOJIee BaKHBIX
OTKPBITHUAX W JOCTHIKCHUAX B
obnactu XUMHH, IIOBJIMABIIMUX Ha
9BOJIFOITUIO Hpe,I[CTaBJ'IeHI/Iﬁ )
Ipupoac, Ha Pa3sBUTUC TCXHUKHU U

TEXHOJIOTUH.

— CdopmupoBaBuiuecs
CHCTeMATHYEeCKHe BJIAJIeHUA
pHeMaMu MPAKTUIECKOTO
BIIQJICHUS XWMHYECKOW MOCYIOH,
JTa00PaTOPHBIM 00OPYJIOBaHUEM U
mpudopaMu, a TaKXKe METOAaMH
pellieHusT KOHKPETHBIX 3a1ad M3
Pa3IUYHBIX 00JIACTEH XUMUH,
METOJIaMU  JIeNaTh MPOCTEUIIIHE
OLICHKU W pacueThl JJIsl aHaIu3a
XUMHYECKUX SIBIICHU I B
WCTIONBL3YeMOH  ammaparype H
TEXHOJIOTHYECKHX MpoIieccax

YpoBeHb BiaieHUs1

npreMaMu MPAKTHIECKOTO
BIIQJICHUS XMMHYECKOW TMOCY/I0MH,
mabopaTOPHEIM 000OPYAOBAHHEM U
npubopaMu, a TakXKe METOIaMH
pellleHus KOHKPETHBIX 3a/ay U3
Pa3IMYHBIX 00JIACTEH XUMHUH,

METOJIaMH  JIelaTh MPOCTEUIIHe
OIICHKM WM PacyeThl JIJIs aHaIn3a
XUMHYECKUX SIBIICHUH B
HUCTIONIb3yeMO  ammapaType u
TEXHOJIOTHUYECKUX MPOIECCcax

13 (1-10),
T (1-25),
11 (1-80)

113 — npakxmuueckue 3a0anus, T — mecmosvie 3a0anus, /] -00ki1adsi

2 TunoBbie KOHTPOJIbHBIE 32IaHUS HJIU NHBbIE MATEPUAJIbI, HE00XOTUMBIE VIS OLIEHKHU
3HAHM, yMeHM i, HABBIKOB M (WJIN) ONBITA IeATEJIHLHOCTH, XapaAKTEPU3YIOIIUX ITanbl GOpPMHUPOBAHUS

KOMIIeTeHIIM I B Ipomecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrPaMMBbI

l'[paKanecmle 3adaHudA:

IIpakTyeckast padora Ne 1. OnpenesieHne cTeneHd OKMCIEHUS 3JIEMEHTOB B CJI0KHBIX BelleCTBAX HA
ocHoBe IICXD.

HpI/I COCTaBJICHUHM XHMHUYCCKHUX (l)OpMy.]'I MOXXHO CO6J'IIOI[aTB C.]'Ie}ly}OH_II/Iﬁ mopAaaoK HeﬁCTBHﬁZ

1. HI/IHIYT pPAAOM XUMHUYECKUE 3HAKU BJIEMCHTOB, KOTOPBIC BXOIAT B COCTaB COCIUHCHUS.

2. Hall 3HaKaMM1 XUMHUYECKUX DJICMCHTOB IMPOCTABJIAIOT UX BaJICHTHOCTb.

3. OHpCILCHHIOT HaMMCHBIICC 06mee KpaTHOC YHCCJI, BbIpAXXAOINUX BAJICHTHOCTD 000HX BIIEMEHTOB.
4. HCHCHI/ICM HauMCHBIICTO OGLLICFO KpaTHOIro Ha BaJICHTHOCTH COOTBETCTBYIOLICIO OJOJICMCHTA

HaxOIAT WHACKCHI (MHICKC «1» HE MUIITYT).

BaHaHne 1. I[aHI:I XUMUYCCKUC CHUMBOJIbI 3JICMCHTOB U YKa3aHa UX BAJICHTHOCTD. CocraBbTe COOTBCTCTBYIOIIIUC

XUMHYECKUE (OPMYJIBL:

HIVIVITIIVHTHTTHvVII




LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrClI.
3aganme 2. CocraBere popmyisl okcunos: meau (1), xenesza (I11), Boasdpama (VI1), xemesa (1), yraepoma (1V),
cepsl (VI), onosa (1V), maprasnma (111).

CreneHb OKHCIIEHHS, KaK Y CBOOOIHBIX aTOMOB PaBHA «HYJIIO», TAK M 'y aTOMOB, BXOISIIHMX B COCTAaB HEMONAPHBIX
mosekyit: Ha%, O2°
B coeIMHEHHAX CyMMa 3HAY€HMI CTEHNEHH OKHUCIICHMS PaBHA «HYJIO». DTO IO3BOIAET BHIYUCIUTHL CTEHEHb
OKHCIIEHHS OTHOTO XMMHYECKOTO DIIEMEHTA, ECIIM U3BECTHBI CTENIEHN OKHCIEHHS IPYTUX XUMHYECKHX 2JIEMEHTOB B
naHHOM coeauHenuu: Ko™ Cr,072:

(+1) 24x 2+(-2) 7 =0

2+2x-14=0

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

3aganue 3. Onpenenure cTeneHb OKUCICHUS MapraHiia B coenuaeHusx KoMnOs uKMnO..

3ananue 4. Onpeaenure CTENEHb OKUCICHUS W BAJICHTHOCTH B CICAYIONIMX OPTaHHUYECKHX COCAMHEHHSX aroma
«C»: B OyTaHe; 3TeHe; aTuHe; OyTtaauene — 1,3; atanauone — 1,2; 6eH3051¢; OCH30MHOM KUCIIOTE; MPOMaHOHE -2.

IIpakTuyeckas padora Ne 2.PacyerHble 3aJa4u HA HAX0KIeHUE OTHOCUTEJIbHOI MOJIEKYJISPHOM
Macchl, onpeeaeHue MaccOBOil 10JIM XMMHYECKHX 3JIEMEHTOB B CJ105KHOM BelllecTBe.

1BapuaHT

1) Haiiti oTHOCHTEIBHYIO MONIEKYIIsIpHYTO Maccy Berects: Ca(OH),, BaSO,, CuO;

2) OrmpenenuTh KaKoe YMCI0 MOJIEKYIT comepkuTes B 3 Monb HoSOq;

3) Omnpenenuts Maccy 3 Moib Oo;

4) Bsruncauth xBuBaneHTHBIE Macchl BemecTs: HCI, NaOH, CaSOu;

5) BeruncanuTts MaccoBbie g0mu (B %) a1eMenToB B BerectBax:MgO, CuSOy;

6) CKOJIbKO MOJIb aMMHaKa COJICPIKUTCS TIPH HOPMaJIbHBIX YCIOBHX B 10 1 eMKOCTH?
2 BapuaHT

1) Haiitu otHOCHTETBHYIO MONEKy sipHYT0 Maccy BerecTB:Fe(OH)s, KCI, Na2SOy4;

2) OmnpenenuTh Kakoe YKUCIIO0 MOJIEKYJI COICPIKUTCS B 5 MOJTb Fe;

3) Ompenenuts Macey 0,2 Moib S;

4) Bsruncauth 3KBHBaJIeHTHBIE Macchl BemecTB: KOH, H2S, CuSOs;

5) Berumcanuts MaccoBbie gomu (B %) aiaementoB B BemectBax:NaOH, KCl,

6) CKOJIbKO MOJIb aMMHaKa COJICPIKUTCS TIPH HOPMAJIbHBIX YCIOBHSX B 15 11 eMKOCTH?

IIpakTuyeckast padora Ne 3. CocraBiieHHe YPaBHEHHI peaKuii CoelMHEHHUsI, PA3JI0KeHHS,
3aMelleHusi, 00MeHa.

33HaHHe 1. Kakas u3 cxem COOTBCTCTBYCT pCAKIIUAM oOMeHa:
1) FeCls+ KOH —»
2) Fe+Cl —
3) CuSOs+Fe —»
4) Hy+ N —>

3agaHue 2. B pesysibTaTe KaKoW U3 peaKkLmii ra3o0bpasHble BELeCTBa NPEBPALLAOTCS B TBEPAOE BELLECTBO?

1) NHs + HCl = NH.CI;
2) Na+ 0, =2NO;

3) H,+ Cl, = 2HCI;

4) CaCOs; = CaO+COs,.

3agaHue 3. YKaxute cymmy KoapPpuLMEHTOB B ypaBHEHNN, ONUCbIBAIOLLEM peaKL o obmeHa:

1) SO, + H,0 = H,SOy;

2) 2KCIlOs3=2KCI + 30;

3) 2NaOH + MgSO4 = Mg(OH)3 + 2NazSOy4;
4) Zn+ CuSO4 = ZnS0O; + Cu.



3ananmue 4. Kakas u3 cXeM COOTBETCTBYET PEAKIIHH COCTMHCHISI?
1) CHs+Br, ——»
2) Cu(OH); —o—
3) CH;+Cl, —»
4) Ca(HC03)2 —t—>

33}13HI/I6 5. 3akoHuuTH YpaBHCHUA. 3ammucaTth HX B MOJICKYJIAPHOM W HOHHOM BHIC. CI[CJ'IaTL 3aKJIFOYCHUEC O

BO3MOKHOCTH ITPOTEKAHUSI 3TUX PEAKITUH.
1) NA2S+FeSO4 —»
2) NA2CO3+CaCl2 —>
3) H.,S0;+KOH —>
4) FeS +HCl —
5) HNO,+NaOH —
6) CaCl,+HNO; —»
7) CaCOs;+HCl —»
8) NaNOs+BaCl, —»

3aganmue 6. Mcnone3ys cokpalieHHOE HOHHOE ypaBHEHHE, COCTABUTh MOJICKYJISIPHBIC YPABHEHHSI PEaKLIUU:

1) H*+OH — 0

2) AI(OH)s + 3H—> AP* + 34,0

3) P2 +H,S _—pPbS +2M*

4) NHs+ OH ——» NH3T+ H,0
5) Cr*+30H  _ CiOH)s !
6) COs* +2H" —» COx+ H,0 T

IpakTuyeckast padora Ne 4. CocTaBjieHHe peaKI[Hii HOHHOT0 00MeHa MyTeM COCTABJIEHHS UX MOJTHBIX

U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ

33,[13H](le 1. CocTaBuTh YpaBHCHUA pCaKIUU HOHHOI'O oOMeHa MCKAY3aAaHHBIMH BCIICCTBAMU MOHeKyHHpHOﬁ u

HWOHHOH (opme:

| BapuaHT: CynbQar Kaaus U THIAPOKCHT Oapws
THJIPOKCH/ KaJTUs U XJIOPHJ] MarHus
KapOOHAT KaJus U a30THAasl KUCIIOTa
THAPOKCHUJT HATPUSI U CEPHUCTAst KUCIIOTA.
cynedaT HaTpHs ¥ HUTPAT Oapus
XJIOpUJ JKene3a U TUAPOKCUT 6apus

Il BapuanT: KapOOHAT HATPHS U XIIOPUJI KATBIUSL
HUTpAT MEIIN U CyIh(dara xenes3a
THJIPOKCHU]T HATPHUS M CEPHOU KUCIOTOM
HUTpAT UTIOMUHHA U XJIOpUAA Kaus
bTopun cepedpa U CONSTHOM KUCIOTOH
CUIIMKAT HATPUSI ©  OPOMUJI MarHusi

111 BapuanT: docdar kanus u cyabPUT MarHus
XJIOPH]T AITFOMUHUS ¥ THIIPOKCH]T HATPUS
HUTpAT OUHKA U TUAPOKCHUJL KaJHs
cepHasi KHCJIOTa U THIPOKCHU]L JINTHS
KapOoOHAT HATpUs U HUTpAT Oapus
XJIOpU/ IMHKA U ocdar Kanus

3amanme 2. CoCTaBUTh MOJICKYJSIpHBIC YPaBHEHUS pPEaKIUH, CYITHOCTH KOTOPBIX
COKpaIlleHHbIe HOHHBIE YPAaBHEHHUS:

I Bapuant: Zn*+S*=7Zn S|
Mg?*+2 OH =Mg (OH),|
2 H"+S2=H,S1
2 H*+20H=2H,0

BBIpaKaeT CIEAYIONINE



C02'3+2H+=H20+C02T

llBapuanT: Fe?*+20H=Fe (OH)2|
Ag'+Cl=AgCl|
Ca®*+S?=Ca S
H*+OH=H,0
2H*+CO%3=H, CO3

IllBapuant: Ba?+S0?%,= BaS0s|
Cu?+2 OH=Cu (OH)z}
2H*+2 OH=2 H,0
Cr3*+ 3 OH'=Cr (OH)s|
2H*+ CO%3= CO21+H20

IIpakTuyeckas padora Ne 5. Pemienue 3aianunii Ha npuMeHeHue npuHuuna Jle-Ilarenane
1. [l Kakux peakiuii IpUMEHUM 3aK0H JercTBus Macc? UTo XapakTepu3yeT KOHCTaHTa CKOPOCTH peakiuuu?
2. Kak 00BSICHUTH BIHSHUE TEMIIEPATYPhl Ha CKOPOCTh XUMHYECKOW PeaKIin?

3. Kak 00BsCHUTH yCKOpEHHE XUMHYECKOHN peakIny 1Mo AercTBueM katanmmuzaropa? 4. Kakoit ¢puzndeckuit cMbIcT
MMeeT KOHCTaHTa XUMHUYECKOro paBHOBecHs? UTo OHa XapaKkTepusyer.

5. UeM oTiaMyaeTcs UCTUHHOE paBHOBecHe OT JoxkHOro? K kakomy u3 Hux npuMmenum npunuuin Jle-Illarense?

6. Kak u3MeHUTCsI CKOPOCTH MPSIMOI ¥ CKOPOCTH OOPATHOM peakIiy MpH yBeNn4YeHnH aaBienus B 3 paza? 2NO + 02
2NO2. IpouzoitneT n1 cMeleHne paBHOBECHS?

7. Xummnueckas peakius npu 10°C 3akaHumBaercs 3a 8 munyT. [Ipn Kakol Temreparype oHa 3aKOHUHUTCS 3a |
MUHYTY TP TEMIIEPaTypHOM KO3 PHUIEeHTe paBHOM 27

8. Peaknust unet cornacho ypasHenuto H2 (1) + 12 (1) = 2HI(r). HayanbHble KOHIEHTpAIMU PearupyronX BelmecTB
obutn paBHbl: [H2] = 0,1 monw/x; [12] = 0,5 Monb/n. PaccunraiiTe KOHIIEHTpAIIMK BCEX YYACTBYIOIIMX B PEaKIUH
BEIIECTB, MTOCIIE TOro Kak npopearuposano 50% Bogopoza.

9. Ilpu cocrosinuu paBHoBecus B cucteme: 2502 + O2 2503 KOHIIEHTPALMK YYaCTBYIOIIMX B PEAKIIMU BEIICCTB
paBubl: C(SO2) = 2 monb/n; C(02) = 1 mons/m; C(SO3) = 3 mons/n. PaccuntaTth: a) KOHCTAaHTY paBHOBECHS; 0)
ncxoanabple koHneHTparuu SO2 n O2; B) HanpaBlieHNE CMEIISHUS pAaBHOBECHSI ITPH YBEITMYeHNH KoHIIeHTparmu SO3

IIpakTuyeckass padora Ne 6. HoMeHK/IaTypa HeOpraHM4ecKHX BellleCTB: Ha3BaHMe BellecTBA NCXOs U3 UX
XUMHYecKOoil (popMyJaIbl MU cOCTaBJeHNe XUMUYecKOH (GopMyJibI HCX0/Is1 M3 Ha3BaHUS BelllecTBA 10
me:xxgyHapoanoii (MIOITAK) nim TpuBHabLHON HOMEHKIIATYype

332]3]—[1/[6 1. )IaiiTe Ha3BaHUs OPraHu4e€CKUM BEIICCTBaM 110 Me)KI[yHapO}IHOﬁ HOMEHKJIaTypE€.

O
1
1. 1.CH3-CH2-CH2-C
\
OH

2. 2.CH3-CH=CH-CH2-CH2 - CH3

3. 3.CH3-CH2-CH-C=C-CH2-CH2-CH3

4. 4.CH3-CH2-CH-CH2-CH2-CH - CH3-OH

5. 5.CH3-CH2-CH2 -CH-CH2- COOH



CH; ¢
! %
CHy,=CH-CH—-C_

6. OH
CH
20
CHsCH-CH-C?
| OH
CH;
7.
_0
CHy~CHyCHy CH-CZ |
8 CH3CH,CH,CH,
CH3‘(|:H—CEC-CH2-CH3
CH
9, 3
CHy-CH-C=C—CH,~CHj
CH,
10.

3aganue 2. [locTpoiiTe cTpyKTypHBIe (JOPMYJIBI BelIeCTB.

1. 2,3-aumMmerwireHTan; 3-MeTHII-3-3THIINEHTaH,

2. 3-merwirentas; 2,2-IMMETHITeNTaH; 2,2-IMMETHITENTAH;

3. 2,2,3,3-rerpaMeTmiOyTaH; 2-METHII T€KCaH;

4, 2-merwnnpona; 3,3-AMMeTHITeKCaH; 2,3,5-TpUMeTHIIreKCaH;

5. 2,5,6-TpuMeTHIOKTaH; 2-METUIITEKCaH; 3-3TUIITEKCaH;

6. 2,3-mumerunoOytan; 2,3,4-TpUMETHINICHTaH; 2,2 - TAMETUI-3-3THIIOKTaH.
7. 2,2-mumerunnpona; 2,2-TMMeTHIOyTaH; 2,3-1uMeTHiI0yTan

8. 2-MerwimnenTan; 2-MeTHI-3,3-IUITHIIIIEHTAH

9. 3-mermnrekcas; 2,2,3-TpUMETHITEKCaH; 2,4-TUMETUITEKCAH

10. 2-mernin-3,3-qusTHanenTan; 2,4-muMeTnia-3,3- TU3THIIEHTAH

HpaRTl/I‘leCKaﬂ paﬁoTa Ne 7. KauecTBeHHbBIE PC€AKIIMA HA HECOPraHUIECCKHUE COCAUHCHUA.

3agauya Ne 1. B tpex nponymepoBaHHBIX nmpodupkax (Nel, Ne2, Ne 3) comepkarcsi pacTBOpHI BEIIECTB:

a) JUCTWUTMPOBAHHAS BOJIA;
0) pacTBOp COJSTHOW KHUCIIOTHI;
B) pacTBOp THIPOKCHUIA HATPUS.

€/ICIMTE C IOMOLIBIO MHAWKATOPa, B MPOOHPKE MOJI KAKUM HOMEPOM HaXOAMTCs PACTBOP YKA3aHHOTO BELECTBA.
efesieMoe [Ipobupka IIpobupka [Ipobupka

BEIIECTRO Nel Ne 2 No 3

JlobOaBisieMoeBeecT

BO

1) Ipusnakxumuueckoiipeaxy | Ilpuznaxxumuuecxotipeaxyuu | Ilpusnaxkxumuueckoupeaxkyuu
uu

BeiBog: Xumuaeckashopmyna XuMmudeckaspopMmysaBemecT | XuMuueckas(GopMyiaBeiect
BeIIECTBA- Ba- Ba-

3agaga Ne 2

B nstr nponymepoBanHbIX ipoOupkax (Nel, No2, Ne 3, No 4, Ne 5) comepkarcss pacTBOpBI BEIIECTB:
a) pPacTBOP XJIOpHIA ATFOMHIHIS;
0) pacTBOp XJIOPHUAA MAaTHUS;




B) pactBop xiopuma xenesa (I1);
r) pactBop xmopuaa xenesa (11);
1) pactBop xnopuaa meau (11)
Ormpezenute ¢ MOMOIIBIO OJHOTO PeaKTHBa, B MPOOHMPKE IO KAaKMM HOMEPOM HAXOJHUTCS PACTBOP yKa3aHHOTO

BemecTBa. PesynbraTeiodopmurte B TaOIHUIlE
npenensiem | [IpoOupka [IpoGupka [TpoGupka [IpoGupka [Ipobupka

oe Neol No 2 No 3 Neo 4 No 5

BEIIECRBO

HobGaBnsenmo

€BEIECTBO

1) Hpusnakxumuue | Hpusnaxxumuueck | Ipusnakxumuueck | Ipusnaxxumuueck | Ilpusnaxxumuueck
CKolUpeakyuu oupeaxyuu otipeaxkyuu oupeaxkyuu otpeaxyuu

BriBog: Xumuaeckasdop | Xumuaeckasdhopm | XumudaeckaspopMm | Xumudaeckasdopm | Xumudeckashopm
MyJia yIllaBeliecTBa- yJiaBelecTBa- ylaBelecTBa- yJaBelecTBa-
BeIIeCTBa-

CocTaBbTe MATh YPaBHEHHH XUMHUYECKHX PEAKIM B MOJICKYJISIPHOW, ITONHON M COKpAIEeHHONW MOHHON (hopmMax.
YKakuTe MPU3HAK XUMUYECKON pEeaKLUu.

3agaya Ne 3.

B nByx nporymepoBaHHBIX podupkax (Nel, Ne2) comepikarcsi pacTBOPHI BEUIECTB:

a) pPacTBOpP XJOPHUIA ATTFOMHUHUS;

0) pacTBOp XJIOpUJA INHKA;

Omnpenenure ¢ MOMOILBIO OZHOTO PEAKTHBA, B MPOOMpPKE MOJ KaKMM HOMEPOM HAXOAUTCS PAaCTBOP YKAa3aHHOTO
BemiecTBa. Pesynbrarel ohopMure B TabIUIE

IIpakTuyeckast padora Ne 8. Pemenue 3axa4 (Ha M30bITOK/HEJOCTATOK M BBIXOA NPOAYKTOB
peakuun).

3apaua 1. Ha 200 r 10%-ro pactBopa cepHoil kucioThl nojaericteoBanu 40 r okcuaa amomunus. Haliqute maccy
00pa30BaBIICHCS BOJIBL.

3amaua 2. Ha 40 r okcuzma menu(ii) moeicTBOBaIM pacTBOPOM CEPHOM KHCIIOTHI, coaepkamuM 49 T 6e3B0HOTO
BemiectBa. Halinure Maccy oOpa3oBaBIleiics CoJu.

3amaua 3. Ha 300 r 20%-ro pactBopa xnopuaa Hatpus noaeicteoBaiu 100 r 10%-ro pactBopa HUTparta cepedpa.
Hatigute maccy ocajka xjopua cepeodpa.

3amaua 4. Ha 40 v amomunus, coxepxarmiero 10% mpumeceit, monericteoBanu 100 © 10%-i1 cOMIHON KUCIOTHI.
HaitnuTte Maccy 00pa30BaBIIIerocs XJIOpUIa aTlOMHHUS.

3agaya 5. K 100 mun 10%-ro pactBopa rumpokcuzaa kanusi mwioTHocteio 1,11 r/mn mpubasumu 200 mut 28%-ro
pacTBopa a30THOH KHCIOTHI IIIOTHOCTHIO 1,21 r/mn. Haiiaute Maccy oOpa3oBaBieiics: CONH.

3agaya 6. K 400 mu 20%-ro pactBopa kKapOoHaTta HaTpus ¢ IUIOTHOCTHIO 1,18 r/mMm mpubaBuiam pactBop,
coneprkammuii 40 T consHON KMCIOThL. HalimuTe Maccy Ximopuaa HaTpus.

IpakTnyeckas padora Ne 9. Homenkaarypa IUPAC: npuHuunsi 06pa3oBaHusi Ha3BaHUI,
CTAPIIMHCTBO (PYHKIMOHATBLHBIX TPYNI, HX 0003HAaYeHNe B Ipedukcax u cypdukcax Ha3BaHUI
OpraHUYecKHX BeleCTB

1. 1.Kakas U3 mpUBOJMMBIX HI)KE COKPAIIEHHBIX CTPYKTYPHBIX (popmyr u3o0paxkaer oktan? CHs(CH2)sCHs;
(CHz)s; CH3(CH2)6CH3.

Hazosute pagukan CH3CH>CH>CH, —

Ha3zoBuTe METHIAMATUIMETAH 110 CUCTEMAaTHYECKO HOMEHKIIAType.

Hanuimure cTpykTypHYIO GopMyily: S-MeTUIrenTeHa-3.

Hanumure cTtpykTypHyto dhopmyiy rekcaauera-1,3-un-5.

Hanumure yrneponHbiii ckeieT HUKIONEHTEHa.
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7. HazoBuTte CTHPOI U KYMOJI [0 CUCTEMaTHYECKON HOMEHKIIAType.

8. Ha3soBuTe 1Mo parroHaibHON HOMEHKIIATYpE 2-METHIIIPOIaHOI-2.

9. HazoBute 1o crucTeMaTn4ecKoil HOMEHKJIATYpe TUKPUHOBYIO KHCIIOTY.
10. Ha3oBwurte 110 CUCTEMAaTHYECKOH HOMEHKIATYPE TPOTHIL.

11. IlpuBeauTe CTPyKTypHYIO (hopmyIry 3-XJIOopHeHTaHas.

12. IlpuBeaure cTpyKTypHYIO GopMymy 3-MeTUIOyTaHOHA-2.

13. IlpuBeauTte CTpYKTYpHYIO POPMYITY TeKCEH-3-0BOW KUCIIOTHL.

14. KakoBa cTpykTypHas hopmyna 1-meTunmpomnuianerara?

IIpakTHyeckast padora Ne 10. CocTraBieHue ypaBHeHN XMMMYECKHX PeaKIdii, cXeM peakuuii (B TOM 4ucJje
110 NPeAJI0KeHHBIM LelM0YKaM NpeBpalleHuii), XapakTepu3yoImmuX XUMHYecKUe CBOicTBa OpraHuYecKux
COeIMHeHUH OTIeIbHBIX KJIACCOB NpeeIbHbIX U HellpeAe/bHbIX YIJIeBOA0POA0B

Bapuanr 1

1. CocTaBUTh ypaBHEHHUS PEAKIIMiA, C MOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTH MPEBPAIICHHS. YKa3aTh YCIOBUS
MPOTEKAHUS U TUIl PEaKLIUH.

KapOua anioMmuHuss — MeTaH — XJIOPMETaH — 3TaH —3TeH—3THH—3TAHAJIb

2. 3amaya onpefenuTh 00beM XJI0pa, HeOOXOUMBIH /11 moydenus 11,271 ximopmeraHa.

Bapuant 2
1. CocTaBuUTh ypaBHEHUS PEaKIHii, C TIOMOIIBI0 KOTOPBIX MOXXHO OCYIIECTBHUTH MPEBpAIICHUs. YKa3aTh YCIOBHUS
MPOTEKAHUS U TUIl PEaKLIUH.
Oxcua KaJbIus — Kapoua KaJblus—aleTHIeH— 3TUJIeH — MOJUITHIIEH
l l
0eH30,1 ITaHOJI
2. 3amaya. Kakast macca 92% 3TrI0BOro criupra HeoOXxoauma jis noiaydenus 1,125 stunena?

Bapuant 3
1. CocraBuTh ypaBHEHUS PEaKIHii, C MOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBHUTH MPEBPAIICHUs. YKa3aTh YCIOBHUS
MPOTEKAHUS M THIT PEAKIUH.
ITaHOJ — ITHJIEH — alleTWJIeH — 0eH30J1 — XJ0pOeH30J — (eHoJ

!

XJIOPITaH

2. 3agaua. Onpenenutb Maccy OeH30J1a, KOTOPYIO MOXHO IMOJIYYUTh U3 ST alleTHIIeHAa, €CITH JI0JIs BBIXOa MIPOIyKTa
coctaBisieT 60% OT TEOPETUUECKU BO3ZMOKHOTO?
Bapuant 4

1. CocTaBuTh YpaBHCHUA peaKHI/Iﬁ, C MOMOIIBKO KOTOPBIX MOYKHO OCYHICCTBUTH IIPCBPALLICHUS. VYkazaTb YyCJ10BUs
MMPOTCKAaHUA U TUIT peaKuHﬁ.
ME€TaH — XJOPMETAH — 3TaH — 3TWIEH — 3TAHOJ —I3TaHaJb

!

aneTrusieH
2. 3anmava. Kakyro mMaccy ATHJIOBOTO CIIMPTa MOYKHO MOJY4YUTHh THaparanueii 112m stuiena, ecnu 10Js BBIXOZA
npoaykra coctaisier 80% OT TeOpEeTHIECKH BO3MOXKHOTO?

Kpurepun onenkn:

5 0ayIoB BBHICTABIISETCS, €cl padoTa BBHITIONIHEHA B IOJIHOM O0BEMe C COONIOJEHHWEM HEeOOXOMMOi
nociaenoBaTenbHOCTH. CTyAeHT paboTai MOJTHOCTBIO CAaMOCTOSITENILHO: MOA00paIn HeOOXOUMBIE JJIsl BBITOJTHEHUS
IpeaIaraeMpIx pabdOT MCTOYHUKHM 3HAHWH, IOKa3agl HEOOXOJMMBIC ISl TPOBENCHMS MPAKTHYECKUX U
CaMOCTOSITEIbHBIX paboT TeOpeTUIECKHE 3HAHUS, IPAKTHUECKIE YMEHHS 1 HaBbIkU. PaboTa ohopmiieHa akkypaTHO,
B ONTHUMAaJbHON Ui (uKcauuu pe3ynbraToB ¢opme. Popma ukcanuyu mMarepuanoB MOXKET OBITH MpeIOKeHa
IPEToiaBaTeNIeM WK BEIOpaHa CAMUM CTYZICHTOM.

4 Gasa BBICTABIISICTCS, €CITH pa0d0Ta BEITIONHEHA CTY/ICHTOM B TIOJTHOM 00BbEME B CAMOCTOSITEITLHO.



JlonmyckaeTcsi OTKJIOHEHME OT HEOOXOOUMOM I10CIEeNOBATENbHOCTH BBIIOJHEHUs, HE BIUSIOIEe Ha
MPaBUIBHOCTh KOHEYHOTO pe3yibTara (MepecTaHOBKa IMYHKTOB THIIOBOTO IJIaHA MPH XapPaKTEPHUCTUKE OTAEIBbHBIX
TEPPUTOPHUI MU CTPaH U T.11.).

Hcnons30BaHbl YKa3aHHBIC MPEIIOAaBaTCICM NCTOYHUKHN 3HaHI/II>'I, BKJIFOYas CTpaHUIIbI aTjiaca, Ta6J'II/IIHaI nu3
MIPUIOKECHUA K y‘IC6HI/IKy, CTpaHUIbl HU3 CTATUCTHYCCKHX C60pHI/IKOB. PaGora mokasaia 3HaHHE OCHOBHOI'O
TCOPETUICCKOI'0O MaT€puaia U OBJIaICHNEC YMCHUIMU, HGOGXOI{I/IMLIMI/I JJIA CaMOCTOATCIIbHOI'O BBITTOJTHCHHA pa6OTLI.
I[OHyCKaIOTCﬂ HCTOYHOCTH U He6pe)KHOCTI) B O(bOpMJ'ICHI/II/I PE3YJIbTAaTOB pa60TI>I.

3 GaJyiia BBICTABIIICTCS, €CITH PA0OTa BBIMOJIHEHA H O(OPMIICHA CTYICHTOM C IIOMOIIBIO TPEMOIaBaTENs WIIN
XOPOIIIO MOATOTOBJICHHBIX U YK€ BBIIIOJIHUBIINX HA "OTIUYHO" TaHHYIO pa0doTy CTyAeHTOB. Ha BhimonHeHue paboThl
3aTpadeHo0 MHOTO BpeMeHH (MOXXHO [aTh BO3MOXKHOCTH JOAeNaTh pabory aoma). CTymeHT MHoKa3al 3HAHHS
TEOPETUYECKOr0 MaTepuayia, HO HCIBITHIBAT 3aTPyIHEHUS TPHU CaMOCTOSTEIILHOW paboTe C KapTaMmH arjiaca,
CTaTUCTUICCKUMH MaTepHalaMi, reorpa@iuecCKUMN HHCTPYMEHTAMHU.

2 Gana BBICTABJIACTCS B TOM Cliydae, KOrJia CTYACHT OKa3aJicsl He MOJATrOTOBJICHHBIM K BBITIOJIHEHHUIO 3TOM
pab6otel. [lomydeHHBIE pe3ydbTaThl HE TO3BOJSIOT CHIEIAaTh NMPABWIIBHBIX BBEIBOJOB M TIOJHOCTBIO PACXOJSATCS C
mocTaBJIieHHON 1enbio. OOHApyKEeHO IUI0OX0e 3HAaHUE TEOPETHUYECKOro MarepHana U OTCYTCTBHE HEOOXOAMMBIX
yMeHHHA. PyKoOBOJCTBO M MOMOIIL CO CTOPOHBI TpernojaBaTeNsi M XOpPOIIO IOATOTOBIEHHBIX CTYIEHTOB
Her(pEeKTUBHBI W3-32 TUIOXOH IMMOATOTOBKH CTYACHTOB.

CTYI[eHT B TCUCHUEC CEMECTPA AOJLKCH BLINIOJIHUTHBCE IIPAKTUYCCKUEC 3aJaHUA.

TecToBBIE 3a1aHUA:

1. K kakoMy KJ1accy HeopraHHuecKux coequneHuii otHocurcss Mg(OH)2?
A. ocHOBHBIE CONTU

B. ocHOBHBIE OKCHIBI

C. ocHoBaHus

D. amdoTepHbIe THAPOKCHIBI

2. K xakomy kilaccy HEOpraHMYeCKUX coeAMHEeHu oTHOcuTCst P2057?
A. KECcopoocoiepKaas Kuciora

B. HeconeoOpasyromuii OKcHa

C. KMCIOTHBINA OKCHI

D. cpennsist conpb

3. KakoBa ¢opmyna nuruapodocdara Hatpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. ®opMyiia KHCIOTHOTO OKCHJIA, COOTBETCTBYIOMIEro Kruciote H3POA4:
A. P205

B. P203

C.PH3

D. H3PO3

5. Kakoe coeuHeHuE ABISETCA MPEICTABUTENIEM KUCIOPOIOCOAEPKAIIMX KUCTOT?
A. H2503



B. HCI
C. H2S
D. SO2

6. Kakoe coeuHeHue SIBISIETCS IPEICTaBUTENIEM HEPACTBOPUMBIX OCHOBAHUNA?
A.KOH

B. NaOH

C. Fe(OH)2

D. NH40OH

7. YKaxXuTe psAll COCIUHEHUM, COAEPKALUN TOJIBKO PAaCTBOPUMBIE OCHOBAHUS:
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. Onpenenure tun commm KHSOA4:
A. cpennsis

B. ocuéBHas

C. cMemanHas

D. kucnas

9. Onpenenure Tun coau (CUOH)2CO3:
A. cpennss

B. ocHOBHas

C. cmemanHas

D. kucnas

10. Ykaxxure psia, CoaepKaui TOJIBKO KUCIOTHBIE OKCHJIBI:
A. Na20, Ca0O, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, CrO3

D. SO3, CO2, P205

11. K xakoii rpynmne okcuaoB oTHocuTcs BaO:
A. HecoseoOpasyrone

B. ampotepHbie

C. ocHOBHBIE

D. kucnotusie

12 C KaKUM U3 NCPCYHUCIICHHBIX BCUICCTB 6y,Z[CT B3aHMOHCﬁCTBOBaTB THUAPOKCU KAJIUA:
A. Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe u3 BemecTB Mpu pacTBOPEHUHU B BOJIe 00pa3yeT KHUCIIOTY:
A. NaCl
B. CaO



C. S0O3
D. NH3

14. C pa3b6aBrneHHOI CepHON KUCIOTON MOXKET B3aMOICHCTBOBATD:
A. Ag
B. Fe
C.Cu
D. Pt

15. Eaxue ménoun 001a1ar0T CBOWCTBOM Pa3pyliaTh PaCTUTEIbHBIC M )KUBOTHBIC TKaHH. Takumu
CBOMCTBAMHU HE 00J1aJaeT:

A. NaOH

B. KOH

C. LIOH

D. Cu(OH)2

16. Ykaxxurte BCIICCTBO, KOTOPOC B paCTBOPC IIOJIHOCTBIO pacriaaacTCsa Ha HOHBI.

A. xapOoHaT Kanblus
B. Boxa

C. cepnas xuciora
D. rumpokcua nuHKa

17. Ykaxkure BEIeCTBO, paCTBOP KOTOPOTO HE MPOBOAUT AIIEKTPUUECKHIT TOK:

A. xJopua Maraus
B. cynbdar 6apus

C. ruzapokcuja HaTpus
D. xmopoBogopon

18. K ayiekTposmTaM OTHOCHTCS:

A. H2

B. MgO
C. Cu(OH)2
D. Na2S0O4

19. K HeanekTponuTaM OTHOCUTCS:

KUCIIOPOJ
HUTpAT MarHus
THJIPOKCHUJT KaJTUs
cynbhua HaTpuUs

COow>

20. Katronsl MeTauia 1 aHHOHBI KUCIIOTHOTO OCTaTKa 00pa3yroTCs TPH TUCCOIUAITHN

A. xmopuna cepedpa
B. oxcuma xanbius
C. cynbdara kanus
D. ruapokcuaa Oapus

21. Ykaxurte GpopMyiry BemecTBa, Ipu IUCCOIUAIMHA KOTOPOTO B KAYECTBE KATHOHOB 00Pa3yIOTCS TOJIBKO
noHEI H+.



A
B.
C
D

H2Si03
NaH

H2S04

NaOH

22.K QJICKTPOJHUTaM OTHOCUTCA KaXXI0€ U3 IBYX BCILICCTB:

COw>

XJIOpUJT HATPUS U XJIOPHUJ cepedpa
THIPOKCH/] HATPHsI U TUApOKCH T skee3a (11)
OKCHJI Oapusi ¥ OKCHJT ATFOMUHUS

KapOOHAT HATPHsSI U KapOOHAT KaJIksl

23. Ykaxurte psg GopMyIl BEIIECTB, IPH AUCCOLUAIIIMHI KOTOPBIX B KAUECTBE KATHOHOB 00Pa3yIOTCs TOJIBKO
MOHBI METAJIJIOB.

A. AICI3, NaOH, Fe(NO3)3
B. KOH, Cu(OH)2, MgSO4
C. Ba(OH)2, AgNO3, Fe(OH)3
D. CaCO3, AICI3, Mg(OH)2

24. Cymma k03 PHUIMEHTOB B YpaBHEHUH 3JEKTPOIUTHUUECKOM TUCCOMALNU CyIbdaTa allOMUHUS PaBHA

A 3
B. 4
C. 5
D. 6

25. Cymma k03¢ (UIIMEHTOB B YpaBHEHUH 3JIEKTPOIMTUYECKOM Tuccormanuy HuTpara xenesa (111) paBna

oo w>
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HNHCcTpyKIUs 110 BHINOJTHEHHIO.
[Tpy BBITIONHEHUH TECTOBBIX 3aJlaHMl OOYYAIONIMKCS JOJDKEH BHIOpPAaTh OJWH WM HECKOIBKO BEPHBIX

OTBCTOB U3 MPCAIOKCHHBIX BAPUAHTOB.

©CoNOR~wWNE

Kpurepuu ouenuBanus:

- 5 0aJTOB BBICTABIAETCS, €CTIM MPABUIIbHBIE OTBETHI NaHbI Ha 85-100% BompocoB

- 4 Gayuta BBICTABISICTCS CTYJICHTY, €CJTU NIPaBHJIbHBIE OTBETHI AaHbI Ha 65-84% Bompocos

- 3 Gaju1a BRICTABJISICTCS CTYACHTY, €CJIM ITPAaBHJIbHBIC OTBETHI JaHbl Ha 50-64% Bompocos

- 2 Gajuta BBICTABISICTCS CTYJICHTY, €CIIU MIPaBHIIbHbBIE OTBETHI 1aHbl HA MeHee 50% TecTOBBIX 3aAaHUM

TeMBI TOKJIa0B MO0 THCHUIINHE XUMHSA:

buortexHosorus u reHHast MH>XeHepus — TexHosiornu X X1 Beka.

HanoTtexHonorust Kak MpUOPUTETHOE HAIIPaBIICHUE Pa3BUTHS HAYKH M IIPOU3BOICTBA.
CoBpeMeHHBIE METOJIbI 00€33apakKMBaHUs BOBI.

AnnoTponusi METaJIOB U HEMETAIUIOB.

Kuznp u nestenpHOCTs .M. Menneneena.

«[lepnomuueckomy 3aKoHy Oymayiee He TPO3UT Pa3pyLICHUEM. . ..

Cunres 114-ro snemenTta — TpuyM(¢ pOCCUHCKUX (PU3UKOB-SIIEPLUIMKOB.

H3oTomnsl Bojiopoa.

Hcnonp3oBaHue pailOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSX.

10 PeHTreHoBCKOE M3ITyUeHHUE U €T0 HCIIOJIb30BaHUE B TEXHUKE U MEUIIHHE.
11. PacTBOpBI BOKpYT HAC.



12.
13.
14.
15.
16.
17.
18.
19.
20.
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.
70.
71.
72.

Boga xak peareHT U Kak cpefa Uit XUMHYECKOTO MPOIecca.

Tumnsl pacTBOPOB.

Kuzns u nearensHocts C. AppeHuyca.

YcTpaHneHne )KECTKOCTH BOJBI HA TIPOMBIIIICHHBIX MPEIIPUATHSX.

CepHast KHCIIOTa — «XJI€0 XUMUYIECKON TIPOMBITIIIEHHOCTI.

Hcnonp3oBaHue MUHEPATBHBIX KUCIOT HA MPEATNPUATHIX PA3TUIHOTO MPOQHIIs.
[ToBapeHHas coMib KaK XUMUYECKOE CHIPHE.

MHuoronuknii KapOOHAT KalbIH: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.
[IpakTHdeckoe MpUMeHEHNE dIEKTPONIH3a: padUHIPOBAHNE, TATHBAHOIUIACTHKA, TATBBAHOCTETHSI.
Hcropust moayyeHus: ¥ IpOU3BOICTBA ATIOMUHUSL.

DNEeKTPONUTHIECKOE TTOTyIeHNE U padUHIPOBAHIE MEIH.

Kuznap u nestenpHOCTS . JI3BH.

BuptyansHoe MoeTMpPOBaHNE XUMUYECKUX TPOIIECCOB.

WuepTHbIC WM 0J1aropoIHBIE Ta3kl.

Poxpaaroniye coiu - rajJloreHsl.

3amuTa 030HOBOI'0 3KpaHa OT XUMUYECKOT0 3arps3HEHNUS.

Peaxuust ropeHus B ObITY.

Hcropus mBeIcKOW CIIUYKU.

MuHepaibsl 1 TOpHBIE TIOPOJIBI KaK OCHOBA JIUTOC(EPHL.

OxpaHa OKpy>Karomel cpeIbl OT XUMHUYIECKOTO 3arps3HEHISL.

Kocmernueckue renu.

Ponp MeTannoB B UCTOPUU YETOBEUECKON LIMBUIIA3ZAIUH.

Hcropust pa3BUTHS YEPHOU METAJUTYPIHH.

Hcropust pa3BUTHS LIBETHOW METAJUTYPIHH.

CoBpeMeHHOE METAILTYPTUIeCcKOe PON3BOJICTBO.

Ponp MeTansoB v cryiaBoB B HAYyYHO-TEXHUYECKOM IIPOrpecce.

Koppo3ust MeTanioB 1 crnocoObl 3aIUTh OT KOPPO3HU.

Kpatkue cBeneHus 1o UCTOpUH BO3HUKHOBEHHS U Pa3BUTHS OPTAaHMYECKOW XVMHU.
’Kuzeb u nesrenpHOCTh A.M. ByTneposa.

BuTanusm u ero kpax.

Poub 0TeueCTBEHHBIX YUEHBIX B CTAHOBIICHUH U Pa3BUTHH MUPOBOW OPTraHHYECKOW XUMHH.
CoBpeMeHHBIE MTPE/ICTABICHUS O TEOPHH XHMHYECKOTO CTPOSHHUSL.

OKOJIOTHUYECKHE acTIeKThI HCITOJIb30BAaHUS YTIIEBOIOPOAHOTO CHIPbSL.
OKOHOMHMYECKHE aCMEKThl MEXIyHapOJHOTO COTPYAHMYECTBA MO WCIOIB30BAHUIO YTIIEBOJIOPOIHOTO
CBIPBSI.

XWMUS YTIIEBOJAOPOAHOTO CHIPHSL.

VYTeBonopoAHOe TOTUTMBO, €r0 BUABI U Ha3HAUECHHUE.

CuHTeTHYECKNE KayuyKH: HCTOPHS, MHOTOOOPAa3He U MEePCIIEKTUBBL
Pe3nHOTEXHUYECKOE IPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM ITPOTPEcce.
[IpumeHneHne apoMaTHYECKUX YIJIEBOAOPOIOB.

ApOMaTI/I‘IeCKI/Ie YTJII€BOAOPOJbI KaK ChIPEE MJIA MMPOU3BOJACTBA IICCTULINIOB.
Hedts 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aUMOBBITOIHOTO MEKIYHAPOIHOTO COTPYIHUYECTBA.
CBapodHOE TTPOU3BOICTBO U POJIh XUMHUHU YTIAECBOJAOPOIOB B HEM.

Mertanomn: xemopuus u xeMohoous.

OraHoi: Bennyaiiiiee 01aro U CTparrHoe 3J0.

AJKOTOJIM3M U €T0 MPOo(]HUIaKTHKA.

HpI/IMeHeHI/Ie MHOI'0OATOMHBIX CITUPTOB.

dopManbaeru/ Kak OCHOBA MOJYYEHHUS BELIECTB U MaTepUaoOB.

MypaBbsuHast KUCIIOTa B IPUPOJIE, HAYKE U MMPOU3BOJICTBE.

Hctopus ykcyca.

Mpiia: mpomnuioe, HacTosIee, Oyaymiee.

CpencTBa rUrueHbl Ha OCHOBE KUCIOPOICOAEPKAIINX OPraHUUYECKUX COeIMHEHUMN.
Cunretnueckue Moromrue cpeactsa (CMC): moCTOMHCTBA U HETOCTATKH.
CroxHbIe 3QUPHI ¥ X 3HAYEHHE B TIPUPOJIE, OBITY U IPOU3BOJICTBE.

JKupbl Kak TPOAYKT MUTAHUS U XUMUIECKOE ChIPbHE.

3aMeHa )KUPOB B TEXHUKE HEMUILEBBIM ChIPbEM.

HexBaTka nmpooBoBCTBHS Kak TI00aIbHas TpodiieMa YelI0BeYeCTBa U IYTH €€ PEeIlCHHMS.
YTIIeBOoJbl U UX POJb B JKMBOU MIPUPOJE.

CtpoeHue III0KO03bl: UCTOPUS PA3BUTHUS MPEACTABICHUNA U COBPEMEHHBIC BO33PCHUSL.
AMMUaK ¥ aMHHBI — O€CKHUCIOPOJHBIE OCHOBAHHUA.

AHUIMHOBBIE KPACUTEIH: UCTOPHSL, TPOU3BOICTBO, IIEPCIIEKTHBA.

AMHHOKHUCIIOTHI — aM(OTEPHBIE OPTaHUIECKUE COCTUHCHUSI.



73. AMUHOKHCIIOTBI — «KUPIHYUKID OSIKOBBIX MOJIEKYIL.

74. CuHTeTHYeCKre BOJIOKHA HA aMHHOKHCIIOTHON OCHOBE.

75. VcTopust OTKpPBITHS CTPYKTYPBI OEITKOB.

76. «Ku3Hb 3T0 cr10c00 CYyIIECTBOBAHUS OCIKOBBIX TE...)».

77. CTpyKTypHhI OeJKa U ero AeCTPYKTypHUpPOBaHHE.

78. buonornyeckue QyHKIH OEIKOB.

79. CIINJ u ero mpodunakTHKa.

80. Jlepunut Oenka B MUIIEBBIX MPOIYKTAX U €0 MPEOJOJICHHE B PaMKax IIOOANTEHOW MPOJIOBOIBCTBEHHOM
MPOTPAMMBL.

Kpurtepun onenuBanus:

5 0a/JI0B BBICTABJISIETCS, €CIM JIOKJIAJ CONEPKHUT COOCTBEHHBIE B3TIISABI OOYYaIOIIerocs Ha MpooieMy,
oOydaromuiics TIyOOKO W MOJHO PAacCMOTpEN IMOAHSATYIO MpoOieMy, TOKazal YMEHHE BBIIENATh TJIaBHOE,
aHAIN3UPOBATh, CyMeN MPABHIBHO OTOOpaTh (haKTUUECKHH MaTepHai I apryMEHTALUH, IIOKa3al yMEHHE
cpaBHUBaTh pedepupyeMble MCTOYHUKH, pasHble TOYKH 3PEHHs, TeMa HaydHO OOOCHOBaHA.JaHBI OTBETHI Ha
JOTIOJTHUTCIIbHBIC BOIIPOCHI. I[OKJ]EIIL HalycaH NpaBUJIbHBIM JIMTCPATYPHBIM A3bIKOM, 'PAMOTHO O(bOpMJ'ICH.

4 faj1a BBICTABJISIETCS, SCIIH JIOKIIA/ COACPKUT COOCTBEHHBIE B3IJISIbI 00YYaOIIErocs Ha MpodIeMy U ero
BBICTYIIJICHHUC COIIPOBOXKOIACTCS aprMeHTaL[Heﬁ TOYKH 3pCHHA UCTOPHUKOB WJIN MMOJITUTHICCKUX ,HCSITCJ]CI\/'I, HO HE€ JaHbI
OTBETHI Ha JIOTIOTHUTEIBHBIC BOIPOCHI.

3 0ajJia BBICTAaBISICTCA €CIM JOKJIAJ YacTHYHO COICPKUT COOCTBEHHBIE B3IIIAABI OOydYaroIierocs Ha
npoOiieMy, B paboTe MIPUBOANTCS TOIBKO OIHA TOUKA 3PEHHUS Ha MPoOJIeMy, CYTh IIPOOIEMbI PACKphITa HE TIOJIHOCTHIO;
OTBETHI Ha JIOTIOJIHUTEIIbHbIE BOIPOCH HE JJaHBbI.

2 Das1a BBICTABIIACTCS B TOM CIIydae, KOrja IMoAHsATas npobiaeMa pacKpbITa HEA0CTATOYHO MOJIHO, HE BCEra
MPaBUJILHO BBIJIEISIETCS TIIaBHOE, Oe/ieH pakTHUeCKHi MaTeprall, MaJlo HCIOIb30BaHO JIOTIOIHUTEIIBHON TUTEPATYPHI.
Hoxnan oopmiieH HeNpaBUIIbHO: UMEIOTCS HapyLeHus Joruku. Hammcan rpamotHo.

CTyneHT B TeUE€HUE CEMECTpPa MOXKET MOATOTOBUTHIO0 2 T0KJIa/10B.

3. MeTonnuyeckue MaTepuaibl, oNpeaessonye Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHHIi, HABBIKOB
U (MJIM) ONBITA JeSITeIbHOCTH, XapaKTEePU3YIOLIUX 3Tanbl (POPMUPOBAHMS KOMIIETEHIM I

IIpouenypa oneHuUBaHUS 3HAHUI, YMEHHI, HAaBBHIKOB U (WJIM) OIBITa JEATEIILHOCTH, XapaKTEPHU3YIOUINX
3Tarsl (GOPMUPOBAHUS KOMIIETEHIIMH COCTOUT U3 TEKYILETO KOHTPOJIS.

Tekymuii KOHTPOJb YCIIEBAEMOCTH IPOBOJUTCA C  HUCIOJIB30BAHUEM  OLIEHOYHBIX  CPEJICTB,
MIPEICTaBIECHHBIX B 1. 2 JAHHOTO MPUIIOKEHUS. Pe3ynpTaThl TEKYIEro KOHTPOIIS JOBOAATCS IO CBEACHHS CTYIEHTOB
JI0 TIPOMEXYTOYHOW aTTECTAllMd W YYUTHIBAIOTCS TPU OICHWBAHWW 3HAHWH, YMEHHWH, HABBIKOB M (WJIHM) OIBITA
JeATEIbHOCTH.






IIpusoxenune 2

METOJUYECKHME YKA3AHUSA U1 OBYUYAIOIIUXCA 11O OCBOEHUIO JTUCHUIIVIMHBI (MOYJISA)

OV/. 12 Xumus

MeToanveckrueyKa3aHusIISCTY JEHTOBIIOOCBOCHU IO AUCIIUILIINH XAMUSISIBISIOTCSYACTHIO paboueii
MPOTPaMMBITUCIUILTHHBITIPUIIOKEHHEMKpadodeHTiporpamme).

Pabouas IPOrpaMMaJHCIUIUIHHBIY TBEPKAAETCAIUPEKTOPOM KOJJIeIKa JUTSI3Y YEHHUSA TUCLIUTTAHBI
Xumust.OnpeaensieTueInu3a1a4u JUCHUIITHHBL, (OpMUpPYEMBIEBX 0 €€ N3y UCHUIKOMITE TEHIIM MM X KOMIIOHEHTBL,COepKa
HI/IGI/I3y‘-IaeMOFOMaTepHaHa,BHI[BISaHHTHﬁHO6LeMBI)IILGH}ICMOFOy‘Ie6HOFOBpeMeHI/I,a TaKXEC
MOPSIIOKU3YYSHUUIPEIOAaBAHMAYI€OHON TUCHUIUTUHBL XUMHUSL.

Pabotas ¢ paboueit mporpaMMoii AUCIUILIHHBL HEOOXOJMMO 00paTUThBHUMaHHEHACIIEIYOIIEe:

~HEKOTOPLICPa3 ACIBIMINTEMBIIUCIUIIIINHBI
XuMUSHEPa30upPaIOTCSIHATEKINAX,aBBIHOCATCIHACAMOCTOSTEIbHOCH3YUEHUETIOPEKOMEH 1y MOy dUeOHOMITTEpaTypeny
4e0HO-METOJMUECKUMPa3paboTKaMm;

—COJIepKAHUETEM,BBIHECEHHBIXHACAMOCTOSTEIbHOCH3YYCHHE,BOOS3aTEIbHOMIIOPAIKEBXOAUTCOCTABHONIACTHIOB
TEMBITCKYIICTOUTTPOMEIKYTOYHOT'OKOHTPOJIA,

HHH IIOATOTOBKH K TEKyHIEMY KOHTPOJIIO CTYACHTHI MOTYT BOCIIOJIB30BaThCA OLICHOYHBIMU
cpeacTBamu,ipeacTaBieHHbIME B [Ipunosxennn 1 k paboueil nmporpaMme AUCHUIUIMHBL X UMHUSL.

1. OnucanuenocnenoBaTensHOCTHACHCTBHIICTYIEHT
HpI/ICTynaH K HU3YUYCHHIO JUCHUITIINHBI XI/IMI/ISIHeO6XOI[I/IMO B TIEPBYIO oyepecab O3HAKOMUTHCA
coaepkaHreMpabouell  mporpaMMbl  JIUCIUILUIMHBLTIeBpa3aene«CTpyKTypa W COJep)KaHWE  TUCIMILTNHBI
(Mo )»IpuBecHOOOIIICepacIpeie/ICHUeUaCOBAY AU TOPHBIX 3aHATUHUCAMOCTOATEILHONPAOOTHIITOTEMAM TUCIIUITIMH
bI UBUJIAM3aHSITHH.
3a510roMyCIENITHOT 00CBOSHHS TUCITUTLTHHBI X UMUSISIBIISIETCATIOCETIEHUEeNIEKIIMOHHBIX 3aHATUHUBBITTOJTHEHUETIPAK
THYECKUXPabOT, TAKKAKIIPOITYCKOTHOT0,aTeMO0JIeEHECKOIBKUX3aHATHH MOKET OCIIOKHIUTHOCBOCHUEPA3IeIOBKYpCa.
JIeKIMUUMEIOTIIENBI0IAThCUCTEMATH3NPOBAHHBICOCHOBBIHAYYHBIX 3HAHUUTIOCOACPKAHUIOTUCITUTLTHHBI
Xumust. [Tpun3ydeHnuunpopadboTKeTeOpeTHIECKOrOMaTepHaIaHe00X 0IUMO:
- IMOBTOPUTH SaKOHCHeKTI/IpOBaHHBIﬁ Ha JICKITMOHHOM 3aHATUU mMarepuall u JOITOJIHUTHET O
CYy4eTOMPEKOMEHIOBAHHOMITO TAHHOW TeMEITUTEPaTyphI;
_HpI/ICaMOCTOHTCHI)HOMI/I3yqCHI/II/ITCOpeTI/IT-IeCKOﬁTeMLIHO)IFOTOBI/ITBKOHCHGKT,I/ICHOJ’II)?,YSIPeKOMeH}IOBaHHBIeBpa6O'—I
ell mporpaMMe AUCHUTUTMHBLTUTEPATYPHBIEUCTOYHHKHUHAICKTPOHHBIEO0PAa30BaTEIbHEIEPECYPCHI.
[IpakTHueckue  3aHATHSIPOBOASATCICUEIHIOYTITYOICHUSIM3AKPETICHUSI3HAHUNA, 0Ty YeHHBIXHATICKITUSX, B
MpoIiecce caMoCTOSATENFHON paboThI ¢ y4eOHOH TUTepaTypon.
B xozxe mpaktrdeckoro 3aHATHS 00y4arolmInecs BBIIONHAIOT OJHO MPaKTHYECKOE 3aJaHHe MOJ PyKOBOJICTBOM
Mpero/iaBareNs B COOTBETCTBUU C U3y4aeMbIM COJiep)KaHUueM yueOHOro MaTepurania.
BrinmonHeHNEe 00yJarOmUMICs TPAKTHYESCKUX 3a/IaHUi HAITPaBJICHO HA!

- 00oOmieHne, CHUCTEeMAaTHU3alMIO, YIIyOJIeHHe, 3aKpeIUIeHHE ITOJIyYeHHBIX TEOPETHYECKUX 3HAHHM o
KOHKPETHBIM ~ TE€MaM  JTUCIUILTUHBL

- (¢opMupoBaHHWE YMEHHHA TPUMEHSITH TMONydYeHHBbIE 3HAaHWSA Ha TMPaKTHKe, pealn3aluio eIMHCTBA
HMHTEJUICKTYalbHOM U MPAaKTUYECKON ACSITEIbHOCTH;



- BBIPa0OTKYy TMIpH pEIIeHHH TMOCTaBICHHBIX 3a/ad TaKuX MPOo(EecCHOHATPHO 3HAYMMBIX KadecTB, Kak
CaMOCTOSITENILHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpPYECKAsi MHUIIMATHBA.

2. CaMoCTOsTeIbHASIPAGOTACTYACHTA
CamocrosTensHast pabota - 3T0 BHJ Y4eOHOH AEATENBbHOCTH, MpEAHA3HAYCHHBIN ISl MPHOOpETEeHUs 3HAHUA,
HaBBIKOB ¥ YMEHHUI B 00BbeMe M3ydaeMol AMCHHILINHEI cornacHo TpeboBanmsiM OI'OC cpemnero mpodecCHOHAIBHOTO
00pa3oBaHUsl, KOTOPHIH BBIMOJIHACTCS O0YYAIONIMMUCS WHIUBUIYaTbHO U TIPEAIONAracT akKTUBHYIO POJIb CTYJICHTa B €
OCYILECTBIICHUU U KOHTPOJIE.

LlenucaMoCTOSITENbHOUPAOOTHI:

— CHCTEMaTH3alus U 3aKPEIJICHUE MOJIyYSHHBIX TEOPETUUYECKUX 3HAHUN U MIPAKTUYECKUX YMEHUM CTYAECHTOB;

— yrinyOJeHne U paclIupeHue TEOPETUIECKUX 3HAaHUM;

— (QopMupoBaHne yMEHHI HCHONB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO JOKYMEHTALHIO H
CHEeHUATIBHYIO JUTEPaTypy;

— pa3BUTHE [IO3HABATENBHBIX CHOCOOHOCTEH W aKTHUBHOCTH CTY/AEHTOB: TBOPYECKOW HHUIMATHBBI,
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

— (opmMupoBaHnE CaMOCTOSTEIBHOCTH MBILUICHUSI, CIIOCOOHOCTEH K CaMOPa3BUTHUIO, CAMOCOBEPLICHCTBOBAHHIO
Y camopeaTu3aluy;

— BOCIHTaHHE CAMOCTOATEIFHOCTH, KaK JIMYHOCTHOI'O KauecTBa OYAyILEro CrelrainucTa,;

— pa3BUTHEHUCCIIEI0BATEILCKUXYMEHHM.

CamocrosTenpHaspadboTacTy AeHTanoy4€OHON AN CLIMITIINHE X UMUSIBBIITOTHSIETCS:

— CaMOCTOSTEIbHOBHEPACTIMCAHUS YUCOHBIX3aHATHIA;
— CHCIIOJIb30BAaHMEMCOBPEMEHHBIX00PAa30BaTEIbHBIXTEXHOIOT U

— TapasieJbHOMBOB3aNMOCHCTBUICAY ITUTOPHBIMU3AHITHIMH.
Bonpocsl, He paccMOTpeHHBIE Ha JIEKUUAX U MPAKTHYECKUX 3aHATHUSX, OJDKHBI OBITh M3yY€HBI CTYIIEHTaMH B
XO0JIe CaMOCTOSATEeNbHOW paboThl. B Xome camocToaTensHONH pabOThl KaX/bIH CTYACHT 0053aH MPOYUTATH OCHOBHYIO U
JIOTIOJTHUTENIbHYIO JINTEPATypy MO H3y4aeMOl TeMe, JOMOJHUTh KOHCIEKTHl JIEKIMH HEeOCTAIOIIMM MaTepHajoOM.
BrimnckamMu M3 PEKOMEHAOBAaHHBIX MEPBOMCTOYHHMKOB. BBIIETUTH HENOHSATHBIE TEPMUHBI, HAWTH HMX 3HAUYCHHE B
SHIMKJIONEINYECKUX CIOBAPIX.

3. PexoMeHIaIMUIIOPAGOTECTUTEPATYPOIMHCTOUHHKAMH

PaGorycnuTepatyporicienyeTHaYMHATECaHATN3apadoueit MPOTpaMMBbl JUCUUTUTUHBI
XUMUA,CoAePXKaIIeHCITNCOKOCHOBHOM U IOTIOTHUTEILHOMN JIUTEPATYPHI.

B ciy4ae BO3HUKHOBEHUS 3aTpyAHEHUN B MIOHUMaHUU y4eOHOT0 Marepuaa
CIIeAyeTOOPaTUTHCAKIPYTUMUCTOYHUKAM, I ICH3JI0KEHUEMOKETOKAa3aThesl 00JIeeI0CTYITHBIM.

Pabora ¢ juTepaTypoll HE TOJIBKO IIOJI€3HA KaK CPEACTBO OoJiee TIyOOKOro H3ydeHHUSITIOOONINCIIUTLIMHBI
XUMUSL,HOUABISIETCSHEOTHEMIIEMOHYACTHIONIPO(eCCHOHATIBHOMIESTEIbHOCTH Oy Ty IETOBBITYCKHHKA.



