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®deepalibHBIN TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIN CTaHAAPT cpeaHero odiiero oopasopanus (I1pukas
MunucTepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanyu ot 17 mast 2012 1. Ne 413)

DenepanbHbIil FOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT CPETHETO NPOPECCUOHANBHOI0 00pa30BaHus 10
cneransHocTH 38.02.06 ®PUHAHCHI (nprka3 MunoOprayku Poccun ot 05.02.2018 1. Ne 65)

Pabouas mporpamma coctaBiena mo 06pa3oBareIbHON MporpaMme

Hanpasnerue 38.02.06 DUHAHCHI mns nabopa 2024 romga

mporpaMmma cpeiHero npo)eCCHOHAIBHOTO 00pa30BaHUs

Y4eOHblil U1aH yTBEpKIEH yUEHBIM cOBETOM By3a oT 15.04.2025 npoTokoin Ne 11

Pabouast mporpamma cocTapiieHa Ha OCHOBE paboveli MporpaMMbl YKa3aHHOH TUCIUTUIMHBI, YTBEPIKJICHHOM B
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[Ipeacenarens LIIMK: Kypaunnosa U.B.

Paccmotpeno na 3acenanunu LIMK ot 15.04.2025 r. mpotokon Ne 8



1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1{-dbopMupoBaHue y CTyAEHTOB IIPEACTABICHHS O XUMHYECKOH COCTABILIIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA KaK
OCHOBBI IIPUHATHS PELLICHUH B )XU3HEHHBIX U TIPOU3BO/ICTBEHHBIX CUTYAIUIX, OTBETCTBEHHOI'O IOBEACHUS B IPUPOIHOM
cpene.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJILHOW TPOTPAMMBI

Iuk (paszer) OOIT: lovn

2.1|Tpe6oBaHns K NpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|V3y4eHne yueOHON TUCUHUIUTMHBI « XUMHSD) 0a3UpyeTcs Ha 3HAHUSIX 00yUaIOMINXCS,IOTYISHHBIX IPU H3YUYCHHU
OHOJIOTHH, XUMUH,(PHU3KKH, Teorpadii B OCHOBHOH IIIKOJIE.

2.2|IucuunJIMHbI 1 MPAKTHKH, JJIS KOTOPBIX 0CBOEHHE IAHHOW THCHUTIHHBI (MOAYJIsI) HEOOX0MMO KaK
npeauiecTBylolee:

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA U CITUIIJIMHBI

3.1 3uarhp

- HauOoJiee Ba)KHbIE OTKPBITHS U IOCTHKEHHUsI B 00J1aCTH XMMHUH, NOBJIHSBIINE HA IBOJIIONHIO NIPeICTABJIEHHIi 0 MPpUpoO/e, HA
pa3BUTHE TeXHUKHU U TEXHOJIOTHIi;

- OCHOBHBbIE 32KOHBI XMMHUH: COXPAHEHUS MacChl BelIeCTB, MOCTOSHCTBA COCTABA, MEPUOIUYECKHIA 3aKOH;

- 00bSICHEHH S OKPY KAIOLIMX SIBJIEHUH ¢ TOUKH 3peHHs XUMIHU, CTI0CO0BI COXPaHEeHHs 310POBbsl, o0ecneyeHns1 6€30MaCHOCTH
JKH3HEIeA TeTbHOCTH, 0€PeKHOT0 OTHOIIEHHS K MPHUPO/ie, PAIMOHAJIBLHOI0 PUPOI0NO0JIb30BAHUS;

- BajKHeiillIMe BellecTBa U MaTepHaJIbI;

- He3aBHCHMO OT NPo¢eCCHOHATBHOM 1eATETbHOCTH, PAa3IU4YaTh (PaKThI H OLEHKH;

- HMeTh chopMupoBaHHOE MPeACTABIEHHE 0 HAYYHOM MeTo/le MO3HAHMS MPHPOABI U CPEACTBAX U3YUYEeHHsI MeraMmupa,
MaKpOMHPa H MUKPOMHPA;

- MpueMbl Ha0II0eHN i, ONIBLITOB, HCCJIEA0BAHUI M OLIEHKH 10CTOBEPHOCTH MOJIY4YEeHHBIX Pe3yJbTaTOB.

3.2 Ymerhb

- Ha3bIBaThb H3y4YeHHbIC BelIeCTBA 110 «KTPUBUAJIBHON» WM MEKAYHAPOJHOH HOMEHKJIAType;

- OIpeeATh: BAJICHTHOCTD H CTENeHb OKHCJICHHUSI XHMHYECKHX 3J1€eMEHTOB, THII XHMHYECKOH CBA3H B CO¢IHHEHHUAX, 3aps/l
HOHA, XapaKTep cpeibl B BOAHLIX PACTBOPAX, OKHCJIUTE/Ib, BOCCTAHOBHTEIIb

- XapaKTepPHU30BaThb: 3JIEMEHTHI MAJIbIX IEPHOIOB 10 HX M0JI0KeHHIO B cucTeMa Menpgeneesa /JI.U., o0mme xumuieckue
CBOlicTBa MeTAJLIOB, HEMETAJLIIOB, CTPOEHHE H XHMHYeCKHe CBOIiCTBa OPraHMYeCcKUX COeUHEHUN;

- BBINOJIHATH XMMHYECKHE IKCIIEPHUMEHTDI;

- IPOBOJUTH CAMOCTOSATEJbHBINH NOHCK XUMHYECKOH HH(OpPMaLUU;

- 00BSICHATL XHMHYECKHE SIBJICHHSA, IPOMCXOAsIINE B IPHPOJE, B ObITY H HAa IPOM3BOJCTBE;

- onpeaeJasTh BO3MOKHOCTH NIPOTEKAHUS XMMHYECKHX IPeBPALICHHIA;

- 3K0JIOTHYECKH I'PAMOTHO BECTH B OKPY:Kalolei cpene;

- 0e30macHO 00paIIATLCS ¢ TOPIOYMMHU H TOKCHYHBIMH BellleCTBAMU;

- OLCHUBATH 10CTOBEPHOCTh XMMH4eCKOii HH(pOPMAaU, NOCTyNaIOIIeH U3 PA3HBIX HCTOYHHKOB;

- HCII0JIL30BATh TEXHOJIOTHYeCKHe JOCTHKEHUS B XUMMH /LISl HOBBILICHHUS COOCTBEHHOI0 HHTEJLIEKTYAIbHOI0 PA3BUTHS B
BbIOpaHHO¥ NpodecCHOHATBHOM 1eATeTbHOCTH.

3.3 Baaaern

- NOHSATHIHBIM ANNMAPATOM XMMHH, O3BOJISIIOIIUM MO3HABATH MUP, Y4aCTBOBAThH B IUCKYCCHSAX 10 €CTeCTBEHHOHAYYHBIM
BOINPOCAM, HCIO0/Ib30BATh PA3JIMYHbIe HCTOYHUKH HH(OPMALMH /ISl HOATOTOBKH COOCTBEHHBIX Pa00T, KPUTHYECKH
OTHOCUTHCS K coodmenusivm CMMU, conepkamum Hay4yHy10 MHGOpPMaHIO;

- HAYYHBIMH MeTOAaMM NO3HAHUS MPUPOJBI M CPeICTBAX U3YYeHHsI MeraMupa, MAKpOMHPa H MUKPOMHPa

- YMEHUSIMH U HABBIKAMH Pa3JIUYHbIX BUIOB NMO3HABATEIbHOM AeATeIbHOCTH VI M3YUeHHsI Pa3HBIX CTOPOH OKPY’KAIOIIEro
€CTeCTBEHHOI0 MHpa;

- IpueMaMHu HA0II0/IeH Ui, ONIBITOB, HCCJIEJOBAHNI U OIEHKH T0CTOBEPHOCTH NMOJY4eHHBIX pPe3yJIbTATOB;

- 3HAHUSIMHU 0 HanboJs1ee BasKHBIX OTKPBHITHSIX M JOCTHKEHUSIX B 00.1aCTH XMMHUH, MOBJIHMABIIMX HA IBOJTIOLMIO
npeacTaBJIeHHIl 0 MPUpoJe, HA pa3BUTHE TEXHUKHU U TEXHOJIOTHH.

4. CTPYKTYPA U COJAEPKAHUE JTUCIHUIIJIMHBI (MOLYJIST)

Kon HaumenoBanmue pa3zesioB U TeM /BUJ 3aHATUS/ Cemectp / | Yacos | Komnerten- | Jluteparypa |([Ipumeuanue
3aHATHS Kype 10701

Pa3nen 1. Heopranuyeckast xumust




11

Brenenne. Xummnueckas kapTHHA MHApa Kak COCTaBHAs
4acTh €CTECTBEHHOHAYYHOW KapTUHBI Mupa. Posb
XMMHH B KH3HH COBPEMEHHOTO O0LIECTBA.

Tema 1.1. CoBpemMeHHast MOJIENIb CTPOEHHSI aTOMa.
CHUMBOJIHYECKUHN S3BIK XUMUU. XUMHYECKUH DJIEMEHT.
OnexTpoHHas KoHpUrypanus aroma. Knaccudukanus
XMUMHYECKUX DJIEMEHTOB (S-, P-, 0- 2JIeMEeHTEI).
BanenrHsle 31eKTpoHBL. BaneHTHOCTB. DJIeKTpOHHAs
MIPUPOJIa XUMUIECKOU CBSI3H.
DNEeKTPOOTPULIATENILHOCTD. BUabl XMMUYECKO CBA3U
(KOBaneHTHAs, HOHHAs, METAITMIECKast, BOZOPOJHAS) U
cnoco0Osbl ee oOpazoBanus /JIex/

J1.1J1.2
J2.1
2132

1.2

IMpaktudeckas padora Ne 1. OnpeneneHue cTeneHn
OKHCJICHHUS 3JIEMEHTOB B CJIOXKHBIX BEILIECTBAaX Ha
ocaoBe [ICXD. Pemenne npakTuKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 33aHUIl Ha XapaKTepU3aIHIO
XHUMHYECKUX dJIeMeHTOB «MeTauinueckue /
HEMETAJJIMYECKHE CBOICTBA, 3JIEKTPOOTPUIIATEIILHOCTD
XHUMHYECKUX 3JIEMEHTOB B COOTBETCTBHH C X
AJIEKTPOHHBIM CTPOCHUEM H ITOJIOKEHHUEM B
MEPHOANMYECKON CHCTEME XUMHUIECKUX 3emMeHToB J[. 1.
Menneneesay /Tlp/

J1.1J11.2
J2.1
3132

13

Tema 1.1. Ilepuoanyeckas cucreMa XUMHYECKUX
snemenToB JI.M1. MenneneeBa. ®U3NUECKHA CMBICTT
Ilepnonuueckoro 3axkona JI.1. Menneneesa.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CJIOKHBIX
BEILECTB B COOTBETCTBHH C TTOJIOKEHIEM XHMHUUECKOTO
aneMenTa B Ilepuonuueckoii cucreme.
MupoBo33peHIecKOe 1 HayIHOE 3HAUYCHUE
Ilepnonuueckoro 3akona JI.11. Menneneesa. IIporunossl
J.U. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX
351eMeHTOB. /JIex/

J1.1J11.2
J2.1
0132

1.4

TIpakTudeckas padora Ne 2.PacueTHble 3ajauu Ha
HaX0XKJICHUE OTHOCUTEIbHON MOJICKYIIIPHON MacChI,
ompeesieHHe MacCOBOM IO XMMHIECKHX 3JIEMEHTOB
B CJIOKHOM BelllecTBe. PacyeTsl o ypaBHEHUM
XMMHYECKUX PEaKIHil C HCIIOIb30BAaHUEM MACCHI,
o0beMa (HOpMalibHBIE YCIIOBHS1) Ta30B, KOJIMYECTBA
Berectsa /Tp/

JJ1.1J11.2
Jd2.1
0132

15

Tema 1.2. BemectBo. KauecTBeHnHbIl 1
KOJIMUECTBEHHBIN COCTaB BellecTBa. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHS.
ITprunHb MHOrOOOpa3us BEILECTB: U30METpPUs,
TOMOJIOTHS, aJUIOTporus. OCHOBHBIE KOJIMYECTBEHHbIC
3aKOHBI B XUMHHU M PacUYEThl [0 yPaBHEHUSIM
XUMHAYECKUX peakuuii. Mosb Kak eAnHUIA KOJMYeCTBa
BellecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHsI
MAacChI ¥ 3Hepruu. 3akoH ABoraapo. MomspHbIi 00beM
razoB. OTHOcHUTENbHAS IIOTHOCTD Ta30B. [IpocTeie u
ciokHbIe BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX
BEIIECTB (OKCUIBI, THIPOKCHIBI, KHCIOTBI, COJIN).
B3anmMocBs3p HeOpraHMYEeCKHX BelecTB. ArperaTHble
cocTosiHus BemecTBa. Kpucrannnueckue u aMmopdHsie
BEIIECTBA. THITbI KPUCTAIUINYECKUX PELIETOK (aTOMHAs,
MOJIEKYJISIpHAs, HOHHAS, METAJIINYECKas).
3aBUCHMOCTH (PM3NYECKHX CBOWCTB BENIECTBA OT TUIIA
KPHCTAJTMYECKOH peIIeTKH. 3aBUCUMOCTb XUMUYECKOH
AKTUBHOCTH BEILIECTB OT BU/1a XUMHUECKOHN CBSI3H U
TUIA KpUCTAIIMYECKOH pemeTku. [Tpudnnsl
MHOroo06pasus Bemiects /JIex/

J1.1J11.2
Jd2.1
0192

1.6

Tema 1.3. Xumnueckue peaxunu.Knaccudukanus n
THITBl XUMHYIECKHX PEAKIHi ¢ yIacTHEM
HEOPraHUYECKUX BEIIECTB. Y PaBHEHUs OKUCIICHNUS -
BoccTaHOBJICHUS. CTeleHb OKHUCIeHUS. OKUCIUTENb U
BOCCTaHOBHTEINb. OKUCIUTEIBHO- BOCCTAHOBUTEIILHBIS
peaxIuu B IPHpPOJIE, TPOU3BOACTBEHHBIX MIPOIECCAX H
KHU3HEJICSITEIBHOCTH OpraHn3MoB /Jlex/

J1.1J11.2
J2.1
0132




1.7

[Tpaktuueckas padora Ne 3. CocraBiieHHe ypaBHEHHH
peakiuii CoeJUHEHNUS, PA3I0XKEHUS, 3aMELICHUS,
oOMeHa, B T.4. peakuii TOPEeHHs, OKUCICHHS-
BOCCTaHOBJIeHUs. COCTaBIEHUE U ypAaBHUBAHUE
OKHCJIUTEIEHO- BOCCTAHOBUTENBHBIX PEAKIUH METOIOM
3NIeKTpOoHHOrO Oananca. /IIp/

J1.1J11.2
J2.1
2132

1.8

Tema 1.3. Xumudeckue peakiuu. SIBneHus,
MPOUCXOISIINE IPHU PACTBOPEHHH BELIECTB —
JUCCOLMAIMsL, TUApaTanus. YucTele BEMIEeCTBa U CMECH.
Hctunnbie pactBopbl. COCOOBI BBIPAKCHHUS
KOHIIEHTPAIMY PacCTBOPOB: MAacCOBast 10JIs
pacTBOPEHHOTO BenecTsa. Jucconmanys
3JIEKTPOJIUTOB B pacTBopax. J{ucrepcHble CHCTEMBI U
UX KJIaCCU(UKAIHSA: KOJJIOUIHBIE CHCTEMBI, SMYJILCHU
U cycrieH3uu. 30111 (B TOM YHUCIIe a3p030JIM) U Tellu.
Teopust snexTponuTHIECKON Aucconrannu. VIoHBI.
DJNEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakuuu HOHHOTO
oOMeHa B BOAHBIX pacTBopax. Cpena BOAHBIX
pacTBOpOB: KHCIIas, HEHTpallbHasl, IIEIOYHAsl.
T'unponus. /Jlex/

J1.1J11.2
J2.1
3192

1.9

IMpaktuueckas padora Ne 4. CocTaBlieHHE peaKIHii
HMOHHOT'O OOMEHA IyTeM COCTaBJICHHUS HX IOJIHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHeHHH. KucnoTtHo-
OCHOBHBIE peakluy. 3aJJaHNsl Ha COCTaBJICHHE MOHHBIX
peakimi, onpenenenue PH cpenpl. Penenue
ypaBHeHHUH Tuapoausa couei. /TIp/

J1.1J11.2
Jd2.1
0192

1.10

Tema 1.3. Xumudeckue peakuuu. CKOPOCTb peaKiiuH,
€e 3aBUCHMOCTH OT PA3INIHBIX ()aKTOPOB: IIPHPOIBI
pearupyoumx BelecTB, KOHUEHTPALUU PEArupyOX
BEILECTB, TEMIIEPATYPHI U IUIOLAIN PEAKIIMOHHOM
HOBEPXHOCTHU. Ternnosble 3pdHeKTs XUMUUECKUX
peakiuid. OK30- U SHIO0TEPMUIECKHUE, PEAKIUH.
OOpaTuMocTh peakiuil. XMMHUECKOEe PaBHOBECUE U
€T0 CMEIIeHNE MO/ JeHCTBHEM PAa3INIHEIX (JaKTOPOB
(KOHLIEHTpALMS PeareHTOB WM IPOAYKTOB PEaKIUY,
JaBJIeHHUe, TeMIIEpaTypa) AjId CO30aHHs ONTUMAJIBbHBIX
YCIIOBHI MIPOTEKaHU XUMUUECKUX IIPOLIECCOB.
TIpunun Jle Hlarense. . /JIex/

J1.1J11.2
J2.1
0132

111

IIpakTuyeckas pabota Ne 5. Pemenue npakTuko-
OPHCHTHPOBAHHBIX 3aaHHIl Ha TPUMEHEHHE MTPUHIIHIIA
Jle-IllaTenbe a1 HaX0XKIEHUs HANpaBICHUS
CMEIICHHS PABHOBECHS XUMIUIECKOHN PeaKIiy 1 aHaJN3
(haxTOpOB, BIMAIOIUX HA CMEICHUE XUMUIECKOTO
paBHOBecHs1 CocTaBIICHHE PEaKIii HOHHOTO 0OMeHa,
onpenenenue PH cpensr. /TIp/

J1.1J11.2
J2.1
0132

1.12

Tema 1.4. Mertamibl. DNeKTPOXUMHUYECKUH Psif
HanpsbkeHui MeTtamioB. O0mume gpusnueckue u
XMMHYECKHe CBOHCTBA MeTa/uioB. CocoObI
TMOJTYUCHUA. 3HaueHre METAJIJIOB U HEMETAJIOB B
IPHPOJIE U KU3HEACATSIBHOCTH YeT0BeKa 1
opraHm3MoB. Koppo3ust MeTaioB: BUAB KOPPO3UH,
CIOCOOBI 3alUThl METAJUIOB OT KOPPO3HHU DIEKTPOIIU3
coneit. I[TorsaTre o Merammyprun. CIiaBsl YepHBIE H

JJ1.1J11.2
J2.1
0132

1.13

Tema 1.5. Hemeramnbl. OKkuCIUTENTHHO-
BOCCTAaHOBUTEJIbHBIC CBOWCTBA TUITMYHBIX HEMETAJLIOB.
O0mmme (pu3rmyeckue 1 XUMHUIECKHE CBOWCTBA
HemeTaysioB. TunuuHele cBoiicTBa Hemetasuios V- VII
rpyni. Kiaccudukanus 1 HOMEHKIATypa COSIHMHEHUI
HeMeTalsI0B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B
npupoze. JKecTKoCTh BOAbI U CIIOCOObI €e YCTpaHEeHUs!.
Knaccugukanust HEOpraHUYECKUX COCTMHEHUIA.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
Heopranndeckux coequHeHnid. Oxcuasl. OCHOBaHUS
(menoun). Kucnorel. Conut 1 ux Buasl. KomruiekcHbie
conu. /JIex/

JJ1.1J11.2
Jd2.1
2132




1.14

IMpaktudeckas padbora Ne 6. Homenknarypa
HEOPraHWYEeCKHUX BELIECTB: Ha3BAHUE BELIECTBA UCXOAS
U3 UX XUMHYECKOH (GOPMYIIBI MIIH COCTABICHHE
XUMUYECKOH (hopMyJIbl HCXO/1s U3 Ha3BaHMUS BEIECTBA
no mexxayHapoaHoit (MFOITAK) wnu TpuBHanbsHON
HOMEHKJIaType.

Perienue mpakTU4ecKuX 3aJaHuil 1Mo KiaccupuKalyy,
HOMEHKJIaType U XUMHYECKUM (opMysiaMm
HEOPraHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB
(yrapHblii ra3, YriaeKucIblil ra3, aMMHUaK, rameHas
U3BECTbH, HEeTalleHast H3BECTh, INTHEBAs COMA U
JIPYTUX): Ha3bIBaTh M COCTABIISATH (JOPMYJIBI
XMUMHYECKUX BEUIECTB, ONPEALIIATh NPHUHAIIEKHOCTD K
KJaccy.

VcTouHnKH XUMHYECKOH HHpOpMAIUH (CPEACTB
MaccoBoi uH(popMauuu, cetb VIHTepHeT U Apyrue).
IMouck nadopmaIyy Mo Ha3BaHUSIM,

J1.1J11.2
J2.1
2132

1.15

Ipaktuueckas padora Ne 7. KauecTBeHHbBIE peakluy Ha
Heopranndeckue coenHeHus. CoCTaBleHHE LIETIOYEeK
ypaBHeHuil. CocTaBieHe YpaBHEHUH XUMUYIECKUX
peaKuuii ¢ yyacTHEM MPOCTHIX U CII0XKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB 1 HEMETAJIJIOB,;
OKCHJIOB METaJIJIOB, HEMETAJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAaHUN H
aM(pOTEPHBIX THIPOKCHIOB; HEOPTaHUYECKUX COJIEH,
XapakTepU3yOLIMX ux cBoiictra. /IIp/

J1.1J11.2
J2.1
2132

1.16

IIpakTuyeckas pabora Ne 8. Pemenue
9KCIEPHUMEHTAIbHBIX 3324 (Ha M30BITOK/HEAOCTATOK U
BBIXOJI IPOAYKTOB peakuuu). /IIp/

J1.1J11.2
J2.1
2122

Paznen 2. Opranuyeckasi XuMusl.

2.1

Tema 2.1. Kinaccudukanus, cTpoeHrue 1 HOMEHKIIATypa
OpPraHUYECKUX BEIECTB.

IlosiBnenue u pa3BUTHE OPraHUYECKON XUMUH KaK
Hayku. [Ipenmer opranndeckoit xumuu. Mecto u
3HauUEHUE OPraHUYECKON XUMUU B CHCTEME
€CTECTBEHHBIX HayK. XUMHUYECKOE CTPOCHHE KaK
MOPSIOK COETUHEHHUS aTOMOB B MOJIEKYJIE€ COTIACHO UX
BalIeHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUU
XUMHMYECKOTO CTPOEHUSI OPTaHUYECKUX COCTUHEHUN
A.M. BytnepoBa. YTIepoaHbIii CKeIeT OpraHnIecKOn
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT
XUMHUYECKOTO CTPOEeHHUs MoJieKyl. M3omepus u
u3omepsl. [TousTue 0 GyHKIMOHAIBHOM IpymIe.
Papnkan. [TpuHIUIE KIaccHDUKAINN OPTaHUIECKHX
coeMHeHUH. MexXyHapoiHasi HOMEHKJIAaTypa U
MIPUHLIMIIEI HOMEHKJIATYphl OpraHUUECKUX COETUHEHUM.
TonsTHE 00 a30TCOAEPIKAIIMX COCANHEHUSX,
OHMOJIOTMUECKH aKTUBHBIX BEIIECTBax (yriieBoax,
JKHpax, OeNkax u Ap.), BHICOKOMOJIEKYIISIPHBIX
COeIMHEHUAX (MOHOMED, NOJIUMED, CTPYKTYPHOE
3BeHO) /JIex/

J1.1J11.2
J2.1
0132

2.2

Homenkmnarypa IUPAC: npuHIUIBEI 00pa3oBaHus
Ha3BaHWM, CTAPUIMHCTBO ()YHKIIMOHAIBHBIX TPYII, UX
00o03HayeHue B mpedukcax u cypdukcax Ha3BaHHIA
OpraHUYeCcKHUX BelecTB. HoMeHKIIaTypa opraHu4ecKux
COCIMHEHUH OTIENBHBIX KJIACCOB (HACHIICHHBIC,
HEHACBIIICHHBIC ¥ apPOMAaTHYECKUE YTIICBOAOPOIbL,
CIHPTHI, PEHOJIBI, ATbJCTHIBI, KETOHBI, KapOOHOBEIE
KUACIOTHI U Jip.) CocTaBlieHHE TOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (POPMYIT OPTaHUIECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB, UCIIONB3YsI UX HA3BaHHS 110
CHCTEeMATHYECKON U TPUBUAIBHOW HOMEHKIIATYpE
(3THIIeH, alleTUIICH, MIMIEPHH, (EHOI, PopMabIeru,
YKCYCHasl KHCIIOTa, TTIUIHH). PacueTs! mpocTeiimeit
(hopMyIBI OpraHMIEeCKON MOJIEKYIIbI, HCXOIS U3
31IeMeHTHOTO cocTasa (B %) /Jlex/

J1.1J11.2
Jd2.1
0132




2.3

CBo¥iCTBa OPTaHUYECKUX COCTUHEHHMN.
YrneBoaopoabl. W HENpeAeIbHbIE YriIeBOIOPOIbI.
Peaxmust monmumvepusanun. [IpuponHsie HCTOYHUKT
yrieBonoponoB. [IpupoaHslii ra3: cocTas, IpUMEHEHHE
B Ka4ecTBe TOIUMBA. [lonyTHbIH HETAHOMU Ta3, ero
nepepaboTka. ['opeHre MeTaHa Kak OIMH U3 OCHOBHBIX
MCTOYHUKOB TeIUIa B IPOMBIIIIIEHHOCTH U OBITY.
l'openmue anerTuiieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH /ISl CBAPKH U PE3KH
MeTauioB. IIporeccsl MPOMBIIIIEHHON epepaboTKH
HeTH: KpeKHHT, pudopMuHT. OKTAHOBOE YUCIIO
OCH3MHOB U METAHOBOE YHCIIO JU3EIBHOTO TOIUIUBA.
ITponykTh! epepaboTkn He(YTH U UX IPUMEHEHHE B
MIPOMBIIIIEHHOCTH U ObITy. O3HaKOMIIEHHE C
KOJUIEKIIMEH KayqIyKOB U U3JENINN U3 PE3UHEI.
YTrneBogopoabl Kak OCHOBA MEXyHapOIHOTO
COTPYIHUYECTBA ¥ BAKHEUIIINH NCTOYHUK
(hopmupoBanus 6romxera PO. /Jlex/

J1.1J11.2
J2.1
2132

24

CocraBieHue ypaBHEHUI XUMUYECKUX PEaKLUi, CXeM
peaxiuii (B TOM YHUCIIe TI0 IPEI0KESHHBIM LIEeTTOYKaM
MPEBpaLICHNUIT ), XapaKTEPU3YIOIUX XUMHUECKHE
CBOICTBa OpPTraHMYECKUX COSAUHEHUHN OTAETBHBIX
KJIACCOB IPEENbHBIX U HENpPeAeIbHbBIX
yrieBosopooB. [lnactmaccsl. TepMorutacTHYHbBIE U
TepMOpEaKTUBHBIE TIacTMacchl. [lommMepu3arist
STHJICHA KaK OCHOBHOE HAIIPABJICHUE €r0
ucnonbs3oBanus. [IpeacraBurenu miactmacc.
MapxkupoBka M1acTUKOBBIX u3aenuil. [Ipumenenue

J1.1J11.2
J2.1
2132

2.5

Kucnopoaconepxaiiue opraHnyeckre BeIecTBa.
CrupTsl, PEHOIIBI, aIbICTU/Ibl, KAPOOHOBBIE
kucnothl.IIpencraBuTenu KUCIOPOACOAEPKALIIX
OpPraHUYECKUX COEJMHEHNUI: METHUIIOBBII U 3THUIIOBBIN
CIMPTHI, INIUIEPHH, YKCycHas kucioTa. [Ipakruueckoe
NpUMEHEHHUEe STUIICHTIINKOIIS, TIINIeprHa, GeHoma.
TIpumeHenue GopmManpaeruia, aneTaibIeruia,
YKCYCHOHM KHCJIOTBI. MBlTa KaK COJIA BBICIITUX
KapOOHOBBIX KUCIIOT. MoIoIIIE CBOMCTBA

MbLTa. YTI1eBoIbl, JKHUPBI, KaK CI0XKHBIC d3QHUPBI
KapOOHOBBIX KUCIIOT U riniepuHa. CocraBiieHHe
LETOoYeK MPEeBPaIIEHUH KHCIOPOACOIePKALIIX
OpraHUYECKHX BEIIECTB, CBOMHCTBA M MPUMEHEHUE
YIJIEBO/IOB U )KUPOB B OBITY U IPOMBIIIICHHOCTH.
Bunst 6poxenus. MccnenoBanre npoyKToB Ha
Hanuue kpaxmana. Habmonenue 3a
BOCCTAaHOBUTEJIbHBIMU CBOMCTBAMH TIIFOKO3bI Ha
MIpUMepe peaKiuy C MEJAHBIM KyIIOPOCOM B IIETOYHOM
cpene. /Jlex/

JJ1.1J11.2
J2.1
0132

2.6

VYraeBoasl, XKupsl, Kak ci0HbIe d3PHUPBI KAPOOHOBBIX
KUCJIOT U ruiepuHa. CocraBlieHHE 1IETIOYEK
MPEBPAILICHUI KHCIOPOACOAEPKAIINX OPraHUIECKUX
BEILIECTB, CBOMCTBA U IPUMEHEHUE YIIIEBOAOB U KHUPOB
B OBITY U TIPOMBINUICHHOCTH. BubI OpOXKeHNS.
HccnenoBanue npoayKTOB HA HAJTMYKME Kpaxmalia.
Habmnronenue 3a BOCCTAaHOBUTEIBHBIMUA CBOHCTBAMHU
TJIIOKO3BI Ha IPUMEPE PeaKiuy C MEAHBIM KYIIOPOCOM B
IeNIouHON cpene. YrneBoasl, JKUpsbl, Kak CI0KHbBIE
3(upBI KapOOHOBBIX KHCIIOT U TIHUIIEPUHA.
CocraBieHue LENOYeK MPeBpalleHUH
KHCJIOPOJICOJIEPIKAIINX OPTaHNYECKIX BEIIECTB,
CBOMCTBA U IPUMEHEHHE YIJIEBOJOB U )KUPOB B OBITY U
MPOMBINUIEHHOCTH. Busl Opokenus. MccnenoBanue
MPOJYKTOB Ha HaJMuue kpaxmana. Habmonenue 3a
BOCCTaHOBUTEILHBIMHA CBOMCTBAMH TITIOKO3HI HA
MIPUMEpE peaKiMy C MeJAHBIM KyIIOPOCOM B IIEI0YHOU
cpene. /Jlex/

JJ1.1J11.2
Jd21
0132




2.7 |A3oTcoaepiKallue OpraHu4ecKUe COCTUHECHUS:aMUHBI, 2 2
AMHHOKHUCIIOTBI, OCJIKH. AHHUJIMH H €r0 NPHUMEHEHHE.
Crpoenue 1 Oronorudeckas pyHKIHs OSITKOB.
A30THCTBIC OCHOBaHHs. BEICOKOMOJICKYIISIPHBIC
coeMHeHHS (CUHTETUYECKUE U OMOJIOTHYCCKH-
akTHBHBIE). MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO.
Bomnoxna. O3HakoMIIeHHE C KOJUIEKIIEH BOJIOKOH.
Pacnio3HaBaHue BOJIOKOH: HATypaJbHbIC,
CHHTETHUYECKHE U UCKyCCTBEHHEIE. [IpuMenenne
HCKYCCTBCHHBIX BOJIOKOH. [ €HeTHYeCKast CBA3b MEXKIY
KJIacCaMK OpTaHUYECKUX coeanHeHud. /Jlex/

J1.1J11.2
J2.1
2132

2.8 |Xumus u xu3Hb. [IpaBuina 6€30MaCHOCTH MpH padoTe ¢ 2 2
€/IKUMH, TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH.
[IpoBeneHre XUMIUYECKUX pPeaKkIii B pacTBOPaXx.
ITpoBeeHHe XUMUUSCKUX PEAKIMI TPU HArPEBaHUH.
buooprannyeckue coennnenus. [Ipumenenne u
Ouostornueckas pojib yrieBonos. OKUcieHe
YIJIEBOAOB — HCTOYHHK YHEPIUH KUBBIX OPTaHU3MOB.
MonouHOKHUCI0€ OPOXKEHHE IITIOKO3BL.
Kucnomonounsie npoaykrsl. CuiocoBanne KOPMOB.
Ob6nactu npuMeHeHus: aMMHOKHCIOT. [IpeBpamienus
OENIKOB MUIIY B OpraHu3Me. bruonornueckue GyHKINU
6enxoB. buonoruyeckue ¢yHKIMU KUPOB. Poiip
OpTaHWYECKOW XUMHH B PEIIEHUH MpoOIeM MUIIeBON
6e3onacHoctu /JIex/

J1.1J11.2
J2.1
2132

2.9 | Xumudeckast IPOMBIIIICHHOCTh U HEPCICKTUBEL €€ 2 2
pasButus. Moromwe u anucTsmme cpeactsa. [IpaBmma
6e3omacHoi paboThI CO cpeAcTBaMU OBITOBOI XUMUU.
PacriozHaBaHMe HEMPeAEIbHBIX OPTaHMIECKHUX
COEIMHEHUH B COCTaBE TOBAPOB X035 CTBEHHOIO
HasHa49eHHs. POk XMMHYECKHX 37I€MEHTOB B KHU3HH
pactreHuid. Y 1o0peHus. XMMHUYECKUE CPECTBA 3aIIUTHI
pacTeHnH. SIJOXIMHIKATHI, TIECTUIIN/IBI, HHCEKTHIIHIEL.
/J1ex/

J1.1J11.2
J2.1
0132

2.10 |XuMuuecKkue 3JeMEHTHI B OpraHU3Me 4eJI0BeKa. 2 2
OCHOBHBIC KU3HEHHO HEOOXOIMMBIE COCUHEHHUS:
0enKH, yrieBoIbl, XKUpPbl, BUTAMUHBL. PoJIb KHPOB B
OpraHM3Me YeNloBeKa. X0JIECTEPHH U ero (pyHKIHH.
®DepMeHTH! 1 UX OHOJIOrHYecKasi poJib B 0OMEHe
BelIecTB. MUHepallbHBIC BEIIECTBA B IIPOTYKTAX
MUTaHMsI, MUIIeBbIe 100aBKu. /JIek/

J1.1J11.2
J2.1
0132

211 |duddepenuupoBanubiii 3auet. /JIex/ 2 2

J1.1J11.2
J12.191 92

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. (I)OHI[ OICHOYHBIX CPEJACTB /ISl IPOBEACHUSA l'lpOMe)l(yTO‘-IHOﬁ aTrreCcranumu




IIpomexxyTounas aTTectanys npoxomut B Gpopme auddepeHnnpoBanHoro 3auera. IlepedeHb BOIPOCOB K 34Ty MO AUCLIUITIHHE
«Xumusm»:

1. Ponb XMMUU B KH3HH COBPEMEHHOT0 ob1iecTBa. [IpuMeHeHne TOCTHKEHHI COBPEMEHHOM XMMHUU B TPO(ECCUOHANTBHOM
JIeSITeIbHOCTH.

2. OCHOBHBIE XUMUYECKHE MTOHITHS.

3. [lepuoanyeckuii 3aKoH U nepuoauyeckas cucrema JI.J1. Menzaeneesa.

4. DnekTpooTpunaTeIbHOCTh. VloHHas cBs3b. KaTHOHBI 11 aHHOHBI.

5. Merannuueckas cBsi3b. BogopoaHast cBA3b.

6. CTenieHb OKUCIICHHSI U BAJICHTHOCTh XUMUYECKHUX JIEMEHTOB.

7. CoBpeMeHHbIE NPEICTABICHNS O CTPOCHUH aToMa.

8. PamnoaktiBHOCTD. ['yOUTENBHOE BO3/ICHCTBUE panallii Ha OHOCHCTEMBI.

9. Xumunueckas cBsi3b. KoBasieHTHas CBA3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHHUS.

10. BemectBo. KauecTBeHHBIH U KOJMUECTBEHHBIN COCTAB BEIIECTBA.

11. Cnoco0b! BeIpaXEeHUS! KOHIIEHTPAIIMH PACTBOPOB: MaccoBasi JA0JIsI PACTBOPEHHOT'O BEIECTBA.
12. DnexTponuTHUecKas JUCCOUANHS. DIEKTPOIUTHI U HEAEKTPOIUTHI.

13. Xumuueckue peakuun. Kinaccudukanus peakuii 1o pa3aIuyHbIM KPUTSPHSIM.

14. Knaccuguxkanus HEOpraHH4eCKUX COeMHEHHA. XapakTepucTrka kiacca « OKCHUIbI».

15. Knaccudukanus HeopraHu4eckux CoOeJUHEeHNH. XapakTeprcTuka kiacca « [ uapokcuasny.
16. Knaccudukanus HeOpraHu4eCKuX COeAMHEHUN. XapaKkTepucTHKa Kiacca « KUcIoTh».

17. Knaccugukanys HeopraHu4eckux coeJuHeHnH. XapakTeprctuka kiacca «Commy».

18. Metasmibl. DIEeKTPOXUMHUIECCKHIN sl HATIPSHKEHUE MeTauioB. O0I#e cCriocoObl MOTyUYeHHS METAJIIOB.
19. CpoiicTBa METaIOB. DIEKTPOXUMUUECKUI PsII HAIIPSDKEHUI METaIIOB.

20. Hemerasiel. OKHCIUTENBHO- BOCCTAHOBHUTENBHBIE CBOMCTBA TUIIHYHBIX HEMETAJJIOB.

21. CBoiicTBa HEMETAILJIOB.

22. OCHOBHEBIE TIOHATHSI OPTaHIYECKON XUMHUH U TEOPHUS CTPOCHHUSI OPTAHNIECKUX COCTMHEHHH.
23. OCHOBHBIE TOJIOKEHUSI TEOPHU CTPOCHHSI OPraHHUECKUX COSJIMHEHUH.

24. TIpuuuHBI MHOTOOOPAa3Hs BEIIECCTB: U30METPHs, TOMOJIOTHS, aJUIOTPOIIHSI.

25. U3omepus n HOMEHKJIATypa yIIeBOIOPOIOB.

26. YrneBogopozsl. [IpenenbHbie U HeNpeaAeIbHBIE YTIIEBOIOPOIBL.

27. llpupomHbIe UCTOYHHUKH YTIIEBOIOPOIOB.

28. Ilnactmaccel. [IpeacraBurenu miacrMacc. [lpuMeHeHe TOIMMEPOB.

29. Kucnopoacoeprkaniye opraHiIecKie BemecTBa.

30. Crnuprel. [IpeacraBurenu u uX CBOWCTBA.

31. Anpaerunsl. [IpeacraBureny u ux CBOICTBA.

32. KapOoHoBble KUCIOTHL IIpeacraBuTeny U UX CBOICTBa.

33. AzoTcopepikamiue OpraHuIecKue COeTNHEHMs. AMUHBL.

34. AMuHOKHUCIOTHL. benku.




35. T'ereponukibl. CTpoeHue, CBOMCTBA HYKJIEHHOBBIX KHCIIOT
36. Bonokna. [IpumeHeHne UCKyCCTBEHHBIX BOJIOKOH.
37. Xumuueckast IpOMBIIUIEHHOCTh U IIEPCIIEKTUBBI €€ Pa3BUTHUS.
38. Moroiue u yucTsume cpeacTra. [IpaBua 6e30macHoil paboThI CO CpefcTBAMH OBITOBOM XMMHH.
39. Xumuueckue 3JIeMEeHThl B OpraHu3Me YesIOBeKa.
40. OCHOBHBIC )KM3HEHHO HEOOXOAUMbBIC COCTUHEHHUS: OCIKH, YTIICBOIbI, JKUPbI, BATAMHHEI.
41. YrneBopl - TTIaBHBII HCTOYHUK SHEPTUH OpraHU3MA.
42. Poib xupoB B opranusMe. X0JIECTEPHH U €r0 POJb B 3J0POBHE YEIIOBEKA.
43. MuHepallbHbIE BELIECTBA B IPOAYKTaX MUTAHHUS, UIIEBbIE JOOABKH.
44. JlexapcTBEHHBIE CPEICTBA.
45. Poib XUMHUYECKUX 3JIEMEHTOB B J)KU3HH pacTeHUU. Y 100peHHs. XUMHUUECKUE CPE/ICTBA 3aIUThl pACTEHUH. SITOXMMHUKATHI,
MTeCTUIIN/IBI, HHCEKTUITUIBI.
Kpumepuu oyenueanus:
5 0ansoB BBICTAaBISETCS CTYACHTaM 3a TOJNHBIA M NPaBIIBHBIM OTBETHA BCE BOIPOCHI OMIIeTa CIOrMYECKHUMOOOCHOBAHHEMAPTyMEHTOB,
BOTBETCHETOLIHOOK.
4 6am1a BBICTABIISICTCA CTyZICHTaM, €CIIn BOIIPOCHI 6I/IJ'[eTa PACKPLITHL IIOJIHOCTBIO,
HOO60CHOBaHI/I${Z[OKa3aTeJ'H)CTBaHCHOCTaTO‘{HBI,HpI/I3TOM,HOHyHI€HI)IHBe-TpI/IHeCyH_[eCTBeHHBIeOIJ_H/I6KI/I,I/ICHpaBJ'IeHHLIeHO
TpeﬁoBaHH}onpenonaBaTena.
3 6aJma CTaBUTCs CTyA€HTaM 3a HpaBPIJ'ILHI;IfI OTBCT Ha BOIPOCHI 61/IJ'[eTa, npu
STOMJOIYIIEHO00JIee0 THOHOITHOKUIION3II0KEHHIO aKTOBIITO0Iee IBY X -TPEXHE JOUSTOBBOTBETE.

20ana CTaBUTCS CTYACHTaM, €CIIUAONYILCHBICYIIECTBEHHbIE OMNOKH,TOKAa3aBIINe, YTO 00YJaIOMIUICs He 00TagaeT 0013aTeIbHBIMA
VMEHUIMU 10 TAHHOW TeMe RIIQTHORMENe

5.2. (I)OH)I OICHOYHBIX CPEACTB AJIl MIPOBEACHHUA TCKYLIECIr0 KOHTPOJISA

IIpenctasinen B [Ipunoxenuu 1 x paboueil mporpaMMe JUCIUIUIUHEI

6.YYEBHO-METOJUYECKOENMNH®OPMAIIMOHHOEOBECIIEYEHUEJIUCHUATIIVIMHBI(MO 1Y JIST)

6.1.PexomenayeMasiiuTepaTypa

6.1.1.0cHoBHas/INTEPATYypa

ABTOPBI,COCTaBUT 3arnaBue W3parenbcTBO, IO
eIu

J1.1 E.W. Tynukux Xumus. Yacts 1. Obmas u IOpaiit,2022 https://urait.ru/bcode/4916
HeopraHuJeckas 62
xumust:y4eOHuKsICIIO HEOTPaHUYEHHBIN JOCTYI

3aperucTpUPOBaHHBIMIIONE3
OBaTEISIM

J1.2 E.W. Tynukux Xumus. B 2 4. Yacrs 2. IOpaiit,2022 https://urait.ru/book/himiya
OpraHudeckast XUMHUSL. -v-2-ch-chast-2-
yueoHukCI1I0 organicheskaya-himiya-

491663

HEOTPAHNYCHHBINIOCTYII
3apErUCTPUPOBAHHBIMIIONG3

OBAaTEISIM
6.1.2./lononHuTeIbHASIIUTEPATYPA
ABTOPBI,COCTaBUT 3arnaBue WznatenscTBO,ron Komnu-Bo
eITH
J12.1 B.B. Mocksa OpraHu4eckas XuMHsi: IOpaiir,2022 https://urait.ru/book/organic
6a30BbIe TIPUHITHUIIBI : yUeOHOE heskaya-himiya-bazovye-
nocobue s CI1O principy-493341

HEOTPAHNYECHHBINIOCTYII
3apEruCTPUPOBAHHBIMIIONG3
OBaTEISIM

6.2.IlepevyenbpecypcoBnHGpOPMALIHOHHO-TeJeKOMMYHHKannoHHOiceTu« AHTEpHET»

€} ®enepanbHbIA HEHTP HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
22 «Xumus u XKuszab- Xumusy».https://www.hij.ru/read/articles/chemistry/
6.3.IlepeyeHbNIPOrpaMMHOT000€ECTIEYEHU S
6.3.1 Wurepuer-6paysep - Chromium
6.3.2 OducHuerit maker - LibreOffice
6.4IlepeyeHbHGOPMALTHOHHBIXCIPABOYHBIXCHCTEM

6.4.1 MCC «Koncynprant [1arocy
6.4.2 MCC» I'apanT»

7T.MATEPUAJIBHO-TEXHUYECKOEOBECINEYEHHUE /U CIUTIJIMHBI(MO 1Y JISI)



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/

7.1| TTomMemeHUS IUTAPOBE ACHUS BCEXBUAOBPAOOT, IPEAYCMOTPEHHBIX yUCOHBIMILTIAHOM, YKOMITJICKTOBAaHBIHEO0X
OIMMONCTICINATN3NPOBAHHON YIeOHOHMEeOeNbIONTEXHHIECKUMICPEICTBAMIOOYICHUS

S.METOJUYECKHUEYKA3ZAHUALIAOBYYAIOIHNXCAIIOOCBOEHUIOJUCIUITIJINHBI(MOY JIST)

MeTO,HI/I‘{eCKI/ICyK.':BaHI/IHHOOCBOCHI/I}OZ[I/ICI_lI/IHJ'II/IHbIHpeﬂCTaBJ’ICHLIBHpI/IJ'IO)KeHI/II/IzKpa60‘l€ﬁl’[pOrpaMMeﬂI/ICHI/IHHI/IHH.




IIpunoxenue 1

®OH/Jl OEHOYHbBIX CPEJICTB

OV/JI. 12 Xumus

1. Onucanue noka3arte/ieil 1 KpuTepHeB OLlEHUBAHUA KOMIIETEHUMA HA PA3JIMYHBIX ITanax
ux (opMHUPOBaAHUSI, ONUCAHNE IIKAJ OLIEHUBAHUS

1.1 ITokazaTenu U KpUTEPHUN OTICHUBAHUS KOMITCTEHITHI:

YV ], cocraBnstoniue ITokaszarenu Kpurepun onennBanus Cpencrsa
KOMIIETEHIIHIO
OLICHUBAHUS OLICHUBAH
us

3HaTh: CdopmupoBaBmmecs YpoBennb 3HAHUH o| M3 (1-8),

CHCTeMaTH4YeCKHe 3HAHUA O | TEOPETUUECKUX ocHoBax | T (1-25),

— TCOPCTUYCCKUC OCHOBBI | TEOPETHYECKHUX OCHOBAX | Heopranmuecko XxumuH, cocrase, [ I (1-80)
HEOPraHWYECKON XHUMUH, HEOpPraHMYECKOW XHMMHH, COCTaBe, | cTpoeHue u XUMHUYECKUX
—  cocTasB, CTpOEHHE u | cTpoeHue 5 XUMHUYECKHUX | CBOMCTBAX OCHOBHBIX IIPOCTBIX
XHMHUECKHE CBOMCTBa | CBOMCTBAX OCHOBHBIX HPOCTHIX | BEILECTB u XMUMHUYECKUX

OCHOBHBIX ITPOCTBIX BCIICCTB U
XUMHNYCCKHX COGHHHGHHﬁ;

— COCTaB, CTpOEHHE u
CBOICTBA OPraHUYECKHX
BEUIECTB —  MpEACTaBICHUN
OCHOBHBIX KJIaCCOB

OpPraHMYECKUX COCAMHCHUI;
—  OCHOBBI (PU3NYECKON XUMHH

KakK TEOPETUIECKOTO
dbyH1ameHTa COBpPEMEHHOM
XHUMUU;

—  OCHOBBHI XAMHUYECKOH
KUHETUKHU H KaTajnsa,
MEXaHU3Ma XUMHYCCKUX
peaxiui, SNEeKTPOXUMHUH;

— OCHOBHBIE 0COOEHHOCTH

CBOMCTB BBICOKOMOJIEKYIISIPHBIX
COCIMHEHNH, OTIIMYAIONINX WX
oT CBOMCTB
HU3KOMOJIEKYJISIPHBIX
COeIMHEHHH,

—  TIPUHIIMUIIBI CHHTE3a
IIOJIUMEPOB, HUX  CIPYKTYpPY,
(hUBUKO-MEXaHUIECKUX
CBOMicTBA W  00JacTH
MIPUMEHEHNUS;

nx

BC€IICCTB u XUMHNYECCKHX
COEIMHEHMI; COCTaBE, CTPOEHUE U
CBOMCTBax OpraHUYeCKUX
BEILIECTB, NpeACTaBICHUN

OCHOBHBIX KJIACCOB OPTaHUYECKHUX
COCTUHCHMUI; OCHOBaXx
(hmznueckoit XUMHAH KaK
TEOPETUYECKOTO (dyHIameHTa
COBPEMEHHOM XHUMHUH; OCHOBaXx
XUMUYECKON KUHETUKU u
KaTaJin3a, MEXaHN3Ma XUMHUYIECKUX
peakuuii, 3IEKTPOXUMUH;
OCHOBHBIX OCOOEHHOCTSIX CBOWCTB
BBICOKOMOJIEKYJISIPHBIX
COCOUHCHHH, OTIMYAIOIINX HUX OT
CBOMCTB HU3KOMOJIEKYJISIPHBIX
COEIMHEHUM, MPUHIUIAX CHUHTE3a
MOJIUMEPOB,  UX  CTPYKTYpHI,
(pM3UKO-MEXaHUYECKHX CBOWMCTB U
o0JacT uX MpUMEHEHUS;

COEAMHEHMI; COCTaBE, CTPOCHUE U
CBOMCTBax OpraHU4YECKUX
BELLECTB, MpEeACTaBICHUI
OCHOBHBIX KJIaCCOB OPTaHHYECKUX
COCIUHCHMI; OCHOBax
(uzngecKoi XUMHAH KaK
TEOPETHIECKOTO ¢dbyHaaMeHTa
COBPEMEHHOM XMMHUHU; OCHOBax
XUMHUUYECKOH KUHETUKU 51
KaTajan3a, MEXaHU3Ma XUMHYECKUX
peakuuii, JIEKTPOXUMUH;
OCHOBHBIX OCOOEHHOCTSX CBOMCTB
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUM, OTIMYAIONINX MX OT
CBOIICTB HU3KOMOJIEKYJIIPHBIX
COEIMHEHW, MPUHIUIAX CHUHTE3a
MOJIMMEPOB,  HX  CTPYKTYpBHI,
(U3NKO-MEXaHHUUYECKUX CBONCTB U
001acTH UX IPUMEHEHUS,




YMerTh:

— pabotaTh ¢ TPOCTCUITUMU
anmapatamu, nOpuOopaMu |
CXEMaMH, KOTOpBIC
UCTIOJIL3YIOTCSL B XUMHYECKHUX U
TEXHOJIOTUIECKUX
nabopaTopusix, M IIOHHMaTh
MIPUHIUIIBI UX JICHCTBUS,

— OPUCHTHPOBATHCS B
COBPEMEHHOM u BHOBb
CO3JIaBaCMOIl TEXHHKE C IIEIIhIO
ee OBICTPOTO OCBOCHHS,
BHeIpeHUss U A(OPEKTUBHOTO
MCIOJIb30BaHUS B
MPAKTUYECKON JICATEIHHOCTH.

CdopmupoBaBuiuecs
cUCTeMaTHYeCKHe yMeHust
pabotath C  MPOCTEHITUMHU
anmapatamu, npubopamMu |
CXEeMaMH, KOTOpBIE
HCIOJIb3YIOTCSI B XUMHUYECKHUX U
TEXHOJOTHYECKHUX
nabopaTopusx, M IOHUMATh
MIPUHIIMIIBI UX JACHCTBHUS;
OPHEHTHPOBATHCSI B COBPEMEHHOMN
1 BHOBb COSI[aBaCMOI;'I TEXHHUKE C
LEeTbl0 e¢ OBICTPOro OCBOCHHH,
BHeOpeHUS W 3(PHEKTHBHOTO
HUCIIOJIb30BaHHUA B HpaKTI/I‘lCCKOI‘/'I
ACATCIIbHOCTU.

— YpoBeHb YMEHHSPAOOTaTh C
MPOCTEUILIUMU arrnaparamu,
npubopamu u cXxemamy,
KOTOpBIE  HCIIOJB3YIOTCS B
XUMHYECKHX u
TEXHOJIOTHYECKUX
nabopaTopusiXx, M IOHHMAaTh
MIPUHITUTIBI UX JEHCTBUS,
OPHUEHTHPOBATHCSA B COBPEMEHHOM
1 BHOBb co3naBaeM0171 TEXHUKE C
HETbI0 e OBICTPOro OCBOCHHS,
BHEIpeHUST W 3(PPEKTHBHOTO
HUCIIOJIBb30BaHUA B HpaKTPI‘ICCKOﬁ
JACATCIIbHOCTH.

113 (1-8),
T (1-25),
1 (1-80)

Baagern:

— MpUEMaMu  MPAKTHYECKOTO
BJIQJICHUS XHUMHAYECKOH
MOCY/I0H, 1a60paTOPHBIM
o0opyIoBaHHEM M MPUOOpaMH,

a TaKKEe MCETOJaMHM PpCHICHUA

KOHKPETHBIX 3a1a4y u3
pa3IMYHBIX 00JIacTel XUMUH,
— MeToAaMHu JienaTth

HpOCTCﬁHIHG OLCHKH U paCYCThI

UL aHaJu3a  XMMHYECKHUX
SABIIGHUH B  HMCHOJb3yeMOMH
amnmnaparype "

TCXHOJJIOTHYCCKHUX IIpoHeccax

— CdopmupoBaBmmecs
cUCTeMaTHYecKHe BJIaJeHus
npuemMamMu MPAKTUYECKOTO
BJIAJICHUS XUMHYECKON
MOCYI0M, J1a00paTOPHBIM
o0opyIoBaHMEM U MPUOOpaMH,
a TakXke METOJaMH pEIICHUs
KOHKPETHBIX 3a/1a4 u3
pa3IMYHBIX 00JIaCTeH XUMUH,
METOJaMHM JIeJIaTh IPOCTEUIINe
OIIEHKH W pacyeThl JUIs aHajInu3a
XUMUYECKUX SIBJICHUI B
HCMOJIB3YyEMOH ammaparype u
TEXHOJIOTHYECKHUX MpoIeccax

Yposenb BJiageHus

npueMamu MPAKTUYECKOTO
BJIAJICHUS XUMHUYECKON
MOCY0M, 1a00paTOPHBIM
obopynoBaHueM U mpudoOpamu,
a TakKe METOJaMU pEIICHUS
KOHKPETHBIX 3aja4 u3
pas3IMYHBIX 00J1acTel XUMUH,

METOJaMHM JIeJIaTh MTPOCTEUIIINE
OIICHKHU U pacyeThl JJIsl aHAJIU3a
XUMHYECKUX SIBJICHUH B
HCIIOJIb3yeMOI  ammaparype u
TEXHOJOTHYECKUX MTPOLECCAX

3 (1-8),
T (1-25),
M (1-80)

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

2 TunoBble KOHTPOJbHBbIE 3aJaHUS] MU MHbIE MaTepHaIbl, He00X0AUMBIe /11 OlleHKH 3HAHUH,
YMEHHUil, HABBIKOB M (WJIH) ONBITA AeSTeJbHOCTH, XaPAKTEPU3YKINHUX 3Tanbl (POPMUPOBAHMS
KOMIIeTEeHIUH B Mpouecce 0CBOCHHUS 00pa30BaTeIbHOI NPOrpaMMbl

HpaKTI/I‘leCKI/le 3adaHusA:

IIpakTHyeckast padora Ne 1. OnpenesieHre cTeleHH OKMCJICHUS 3J1eMEHTOB B CJI0KHBIX BellecTBax

Ha ocHoBe IICXD.
[Ipu cocTaBiieHUH XUMHUECKUX (HOPMYIT MOKHO COOJIOAATD CIIEAYIONIUH MOPSIIOK ASHCTBUI:
1. [TumryT psigIoM XMMHYECKHUE 3HAKU JIEMEHTOB, KOTOPBIE BXOST B COCTaB COEAUHEHMUS.
2. Hapn 3HakaMy XMMHYECKHUX 3JIEMEHTOB IIPOCTABISAIOT UX BAJIEHTHOCTb.
3. OrnpenensoT HaWMEHbIIIEe O0IIee KPaTHOE YHCEN, BBIPAKAIONINX BaJICHTHOCTh O0OMX
JJIEMCHTOB.
4, JlenenremM HaMMEHBIIETO OOIIEro KPaTHOTO Ha BAJICHTHOCTh COOTBETCTBYIOIIETO DJIEMEHTA

HAXOJAIT HHJIEKCHI (MHIEKC «1)» He MUIIyT).

3aganue 1. [laHpl XUMHYECKHE CHMBOJIBI DJIEMEHTOB M YKa3aHa MX BaJeHTHOCTh. COCTaBbTE COOTBETCTBYIOIIUE

XUMHYECKUE GOPMYJIBL:




HVIVIIVITINTIVIT
LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrCl.

3amanmne 2. CocraBbre hopmyisl okcuao: meau (1), xenesa (111), Bonmsdppama (V1), xenesa (1), yrnepona (1V), ceps

(VI), onoma (1V), mapranma (I11).

CreneHb OKHMCIEHHUS, KaK Y CBOOOJHBIX aTOMOB PaBHA «HYJIIO», TAK M y aTOMOB, BXOJSIIMX B COCTAaB HEMONSAPHBIX
mostekyit: Hz%, O2°,
B COeIMHEHMAX CyMMa 3HAY€HHH CTENEHH OKHUCICHHS PaBHA «HYJIO». DTO IO3BOJSET BHMUCIHTHL CTENEHb
OKMCIIEHHS OTHOTO XMMHYECKOTO DIIEMEHTA, ECITM M3BECTHBI CTEIIEHN OKHCIEHHUS IPYTUX XMMHYECKHX 3JIEMEHTOB B
naHHoM coenunennn: Ko Cr,0772:

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

2+2x-14=0

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

3aganue 3. Onpeaenure CTENCHb OKUCACHH Mapradiia B coenuaeHmssx KoMnOs  u KMnOa.

3aganue 4. OnpeenuTe CTEICHb OKUCICHUS U BAJICHTHOCTD B CJICIYIOIIUX OPTaHUYECKUX COSTUHEHHIX aToMa «C:
B OyTaHe; oTeHe; aTuHe;, OyraameHe — 1,3; atannuone — 1,2; GeH3orne; OEH30MHON KUCIIOTE; MPOIIAaHOHE -2.

IIpakTuyeckas padora Ne 2.PacuerHble 3aJa4u HA HAX0KIeHUE OTHOCHTEJIbHON MOJIEKYJISIPHOI
MaccCobl, onmpeaeJieHue MAaccoBOii JO0JIM XUMHYECKHUX 3JICMECHTOB B CJI0KHOM BellleCTBeE.

1 BapuanT

1) HaiiTi OTHOCHTENBHYIO MOJIEKYIsIpHYI0 Maccy BertectB: Ca(OH)2, BaSO4, CuO;

2) OnpeaenuTh KaKoe YHUCII0 MOJIEKYIT coaepuTcs B 3 Mojib HoSOg;

3) Ompenenuth Maccy 3 moib Op;

4) Berunciauth sxBuBanenTHbie Maccsl BemecTB: HCl, NaOH, CaSOqy;

5) Bsruucnuth MaccoBbie 1071 (B %) anemenTtoB B BemectBax:MgO, CuSOsy;

6) CkoJIbKO MOJIb aMMHAKa COJIEPKHUTCS ITPU HOPMAIBHBIX yCIIoBHsIX B 10 J1 eMKocTH?
2 BapuMaHT

1) Haiitu oTHOCHTENIBHYIO MOJIEKYIIsIpHYIO Maccy BemiecTB:Fe(OH)s, KCI, NaxSOsy;

2) OmpenenuTh Kakoe YHUCIIO MOJIEKYJ COAEPIKUTCS B 5 Mouib Fe;

3) Ompenenuth maccy 0,2 Moutb S;

4) Beruncauth S5KBUBaneHTHBIE Macchl BemecTB: KOH, H2S, CuSOs;

5) Beruucnuts MaccoBbie 107u (B %) 31nementoB B BernecTBax:NaOH, KCl;

6) CkoJIbKO MOJIb AaMMHAKa COJIEPKHUTCS MIPH HOPMAIBbHBIX YCIOBHUSX B 15 11 eMKOCTH?

IIpakTuyeckas padora Ne 3. CocTaBjieHue ypaBHeHUIl peakuuii coeIMHEeHUs1, Pa3JIo:KeHusl,
3aMelleHusi, 00MeHa.
3aganue 1. Kakas n3 cxem COOTBETCTBYET peakIusiM oOMeHa:
1) FeClz+ KOH —»
2) Fe+Cl, —*
3) CuSOs+Fe —»
4) Ho+Np —»

3anganue 2. B pesynbpTare Kakoi U3 peakuid ra3000pa3Hble BELIECTBA [IPEBPAIAIOTCS B TBEPIOE BEILIECTBO?
1) NHs + HCI = NH4CI;
2) N2+ 02=2NO0O;
3) H2+ Cly = 2HCI,
4) CaCOs3 = Ca0O+CO0s..

3aganmne 3. Ykaxxute cyMMmy K03 (UIIMEHTOB B YpaBHEHHH, ONMCHIBAIOIIEM PEAKLUI0 OOMEHa:
1) SOz + H20 = H2S0q;
2) 2KCIlO3=2KCI + 30;
3) 2NaOH + MgS0O4 = Mg(OH)3 + 2Na2SO0s4;
4) Zn + CuSO4 = ZnS0O4 + Cu.

3aganue 4. Kakast 3 cxeM COOTBETCTBYET pPEaKIIN COSAMHEHNS?
1) CoHs+Br, —»
to



2) Cu(OH)s —»
3) CHs+Cl, —
4) Ca(HCOgz), >

3aganue 5. 3aKOHUYMTH YPaBHEHHUs. 3alMCcaTh UX B MOJEKYJIIPHOM U HOHHOM Buje. CrenaTh 3aKII0UEHHUE

0 BO3MOXKHOCTH IIPOTCKAHUA 3TUX peaKHHﬁ.
1) NA2S+FeSO4 —»
2) NA2CO3+CaCl2 —*
3) H,SO4+KOH —>
4) FeS + HCI —
5) HNO; + NaOH —
6) CaCly + HNO; —»
7) CaCOs+HCI —
8) NaNOs + BaCl, —*

3aganue 6. Vicnionp3ys coKkpaieHHOe HOHHOE ypaBHEHHE, COCTABUTH MOJIEKYJISIPHbIE YPaBHEHUS pPEaKIIu:

1) H'+OH  —HkO

2) AI(OH); + 3H—> A|3++;|:||2O
3) Pb* +H;S — »PbS + "

4) NHy+ OH ——»  NHsf 4+ H:0
5) Cr*+30H __, Cr(OH

6) COs> +2H—» COAH0

IIpakTuyeckas padora Ne 4. CocraBiieHre peakuuii MFOHHOr0 00MeHa IyTeM COCTABJIEeHUS UX

MOJIHBIX U COKPpAIIEHHBIX HOHHBIX ypaBHeHI/Iﬁ

3aganme 1. CocTaBUTh ypaBHEHHS PeaklMd HOHHOTO OOMEHa MEXIY 33JaHHBIMHU BEUICCTBAMH MOJIEKYJISPHOH M

HWOHHOH (opme:

| BapuanT: cynbdar Kanus ¥ THAPOKCH, Oapust
THAPOKCHUJT KaJIMsL ¥ XJIOPUI MarHus
KapOOHAT KaJIHs M a30THAs KHCIIOTa
THJIPOKCH/] HATPHUS M CEPHUCTAsI KUCIIOTA.
cynedaT HaTpHs ¥ HUTPAT Oapus
XJIOpUJ JKeNe3a U TUAPOKCHI OapHs

Il Bapuanr: KapOOHAT HATPUS U XJIOPH]] KaJbIIHs
HUTpAT MeIu U cynb(dara xenesa
THJPOKCH]] HATPUS U CEPHOU KUCIOTOH
HUTPAT ATIOMUHHS U XJIOPH/Ia KNS
¢dTopua cepedbpa U CONTHON KUCIOTON
CHJIMKAT HATPUSl U  OPOMUJI MarHus

Il BapuanT: dbocdar kamus u cynbHUT MarHus
XJIOPU/I AIFOMUHHS ¥ THIAPOKCHUJT HATPHS
HUTPAT [IUHKA U TUIPOKCUJT KaJIHs
cepHasi KHCJIOTa U THIPOKCHT JINTHS
KapOOHAT HATPHs U HUTpAT Oapus
XJopu 1HKa 1 Qocdat xamus

3aganue 2. CocTaBUTh MOJIEKYJIApHBIE YpPAaBHEHHUS pEaKIMH, CYIIHOCTb KOTOPBIX

COKpalICHHBbIC HOHHBIC YPABHCHUA:

I Bapuanr: Zn*+S*=7n S|
Mg?*+2 OH =Mg (OH)z|
2 H*+S?=H,S1
2 H*+20H=2H,0
CO?3+2H"™=H,0+CO>1

Il BapuanT: Fe?*+20H=Fe (OH),|

BbIpaKacT CJCAYHOLINC



Ag+Cl=AgCl|

Ca?*+S*=Ca$S
H*+OH=H,0

2H++C02'3=H2 COs

I1l BapuanT: Ba**+S0?%,= BaS04|
Cu?*+2 OH'=Cu (OH)2}
2H"+2 OH=2 H,0O
Cr¥*+ 3 OH=Cr (OH)a|
2H*+ CO?3= CO.1+H20

IIpakTuyeckast padora Ne S. Pemmenue 3axanmii Ha npuMeHenne npuHouna Jle-lllarense

1. Jlns Kakux peakiuii MPUMEHUM 3aKOH AelcTBUsA Macc? UTo XxapaKkTepu3yeT KOHCTAaHTa CKOPOCTH PEaKITuu?
2. Kak 00BSCHUTD BIMSAHUE TEMIIEPATYPBI HA CKOPOCTh XUMUYECKOH peakuu?
3. Kak 00BsCHUTH yCKOpEHHE XUMHUECKON peaklny oA neicTBreM KaTanu3aropa? 4. Kakoil ¢pusnueckuii cMbica
nMeeT KOHCTaHTa XUMHUYECKOro paBHOBecus? UTo OHa XapakTepusyer.
5. UeM oTimyaeTcst ICTUHHOE paBHOBecHe oT JokHOro? K xakomy u3 Hux npumenum npumwn Jle-Illarense?
6. Kak M3MEeHUTCSI CKOPOCTh MPSIMOIM M CKOPOCTHh OOpaTHOM peaklMy MpH yBeludeHNH naBieHus B 3 paza? 2NO +
02 2NO2. IIponsonaeT a1 CMeIIeHne PaBHOBECHS ?
7. Xummaeckas peakius npu 10°C 3akanuuBaetcs 3a 8 MuHyT. llpy Kakoil TemmepaType oHa 3aKOHUYMTCS 3a 1
MUHYTY TIPH TEMIIEPaTypHOM KO3 PHUIEeHTe paBHOM 27

8. Peaknust unet cornacho ypasHenuto H2 (1) + 12 (1) = 2HI(r). HayanbHble KOHIEHTPALUU PearupyIouX BelecTB
oput paBHbl: [H2] = 0,1 mons/m; [12] = 0,5 monw/n. PaccunTaiiTe KOHIIEHTpaMK BCEX yYACTBYIOIIUX B PEAKITHH
BEILIECTB, MTOCIIE TOTO Kak npopearuposaio 50% Bomopoaa.
9. Ilpu cocrosiaun paBHOBecHs B cucteme: 2502 + O2 2503 koHIEHTpaIMK YYaCcTBYIOIIMX B PEAKIMU BEIIECTB
paBubr: C(SO2) = 2 monb/n; C(02) = 1 mons/m; C(SO3) = 3 mons/n. PaccuntaTh: a) KOHCTAaHTY paBHOBECHS; 0)
ncxoanbpie kKoHteHTparuu SO2 n O2; B) HanpaBlieHNe CMEIICHUS pABHOBECHSI IIPH YBEITMYEeHNH KoHIIeHTparmu SO3

IIpakTuyeckas padora Ne 6. HoMeHK/1aTypa HeOpraHu4ecKux BelleCTB: HA3BAHUE BelleCTBA UCXOAS U3 UX
XUMU4ecKoi GopmMyJibl WIH COCTABJIEHME XUMHYECKOH ()OPMYJIbI MCXO/s1 U3 HA3BAHUS BelleCcTBA 10
mexaynapoanoi (MIOIMAK) win TpuBHaJbHOI HOMEHKJIATYpPe

Ha3zoBure ciienyromme coequHeHUsI:

I Okcenapbl
1. MnyOy

Al>O3
K20
NO
BaO
Cl,0s
SO3
CI’zOs
. SiO,

10. ZnO
II OcHoBanus
Zn(OH),
Cu(OH).
Nb(OH)s
CsOH
Zr(OH).
Co(OH):
Sc(OH);
Pb(OH).
. NaOH

10. Mn(OH):
111 Cpeanue cojamn

1. AgCl

2. NazAsOs3

© o N0
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Fezss

CI’(C|O4)3

K2COs

PbSO.

Zn3(PO4)2

CuJ,

. Ca(NOs),

10. A|2(CFO4)3
Hanummure ciaeayoime coeTnHeHUs:
OKcHUI KBS
Oxcup yraepoaa (IV)
Oxcun mapranma (1)
Oxcwup xenesa (I11)
Oxcun cepedpa
Oxcun 6poma (VIII)
Oxcun meau (1)

Oxkcun azora (V)
Oxcup 6opa

. Okcun Bogopona

11. Tuapoxcun Oapus

12. Tuapoxcun xpoma (111)

13. T'uppoxcun amoMUHAS

14. T'mppoxcun xene3a (II)

15. T'uppoxcun pyouans
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16. I'mapoxcun BucmyTta (I1I)

17. I'mapoxcun kagmus (1I)

18. I'mapoxcun radguus (IV)

19. I'mapoxcun upuaus (I110)

20. I'mppokcun cTpoHUHUS

21. Cynbdur pyounus

22. bpomun xaamus (11)

23. CuMKaT alfOMUHUS

24. TlepMaHraHaT CTPOHIIMS

25. Hutpwur xenesa (11I)

26. Juxpomat HaTpus

27. Apcenat memu (1I)

28. Anerar xpoma (I1I)

29. dropun UMHKA

30. Cynbdar mapranna (II)
1V Hanumute (opMyabl cIAeTYIONNX COETMHEHMI:

1. mnepmanranat xobanbta (II)
2. oxcup cepsl (IV)

3. ruapokcuy xenesza (I111)

4. docdar menu (1)

5. cepHmcTas KUCIOTA

6. cymsdua xpoma (III)

7. OKCHI JATHSA

8. cunMKar HaTpus

9. THIPOKCHI KaJIbLIU

10. MBIIBSIKOBAS KUCIIOTA

IIpakTHyeckast padora Ne 7. KayecTBeHHbIe peaKkIiii HA HEOPraHMYeCKHe COeANHEeHMS.
3agaua Ne 1. B tpex nponymepoBanHbIX Tpodupkax (Nel, No2, Ne 3) comepkarcsi pacTBOPHI BELIECTB:
a) AMCTWUIMPOBaHHAs BOJA;



0) pacTBOp COISHOM KUCIIOTHI,
B) pacTBOp TUAPOKCHUIA HATPHS.
OnpezienuTe ¢ MOMOIIBI0 UHANKATOPA, B MPOOUPKE O] KAKUM HOMEPOM HaXOJIUTCS PACTBOP YKa3aHHOTO BEIIECTRA.

penensiemoe | [Ipobupka [Ipobupka [Ipobupka

Nel Ne 2 Ne 3

BELIECT

JloOaBnsgem

BEIECTBO

1) Ipusnax xumudecrkou | Ilpusnax xumuuecxou peaxyuu | Ipusnax XUMUYECKOU
peaxkyuu peaxkyuu

Brison: Xumudeckas Gopmyia Xumuueckas dhopmyna | Xumuueckas dhopmyna
BeIIeCcTBa- BeIECTBA- BEIIIeCTBA-

3agaua Ne 2.

B nstr nponymepoBaHHbIX ipoOupkax (Nel, No2, Ne 3, No 4, No 5) comepkaTcss pacTBOPHI BELIECTB:

a) pPacTBOP XJIOpHUIA ATTFOMHUHUS;

0) pacTBOp XJIOPHAA MAarHUST;

B) pactBop xiopuia xenesa (I1);

r) pactBop xmopuaa xenesa (111);

1) pacteop xmopuna mexu (11)

Omnpenenvre ¢ TOMOIIBIO OJTHOTO PEAaKTHBA, B MPOOUpPKE IMOJ KaKMM HOMEPOM HaXOIUTCS PAaCTBOP YKa3aHHOTO

BemlecTBa. Pesynbrarel ohopmure B TabnuIe

[Mpobupka [Ipobupka IMpobupka [Mpobupka [Ipobupka
OmpegensseMoe Nel Ne 2 Ne 3 Ne 4 Ne 5
BEILIECTBO
JloGaBnsemoe
BEIIECTBO
1) Ipusnax Tlpusnax Ipusnax Tpusnax Ilpusnax
XUMUYECKOU XUMUYECKOU XUMUYecKkoul XUMUYECKOll XUMUYECKOU
peaxyuu peaxkyuu peaxyuu peaxyuu peaxkyuu
BriBog: XnuMmuaeckas Xumuaeckas XuMugeckas XuMugeckas Xumuaeckas
dhopmyia dhopmyna dhopmyia dhopmyna dhopmya
BeIleCTBA- BeEIIECTBa- BEIIECTBA- BEIIECTBA- BeIleCTBa-

CocraBbTe IATH ypaBHEHUH XMMHUYECKUX PEaKUUi B MOJIEKYJISIPHOM, IMOJHON M COKpAIEHHON MOHHOH (opmax.
YKaxkuTe MPU3HAK XUMUYECKON pEeaKIUu.

3agaya Ne 3.

B naByx nponymepoBaHHbIX poOupkax (Nel, Ne2) cogepkaTcst pacTBOPBHI BELIECTB:

a) pPacTBOpP XJIOpHUIA ATTFOMHIHUS;

0) pacTBOp XJIOpUJA IUHKA;

Omnpenenure ¢ MOMOILBIO OZHOTO PEAKTHBA, B MPOOMpPKE MOJ KaKMM HOMEPOM HAaXOAWTCS PAacTBOP YKAa3aHHOTO
BemlecTBa. Pe3ynbraThl ohopMuTe B TAOIHUIIE

IIpakTuyeckast padora Ne 8. Pemienue 3axa4 (Ha M30bITOK/HEJOCTATOK M BBIXO/ IPOAYKTOB
peakuumn).

3agauva 1. Ha 200 r 10%-ro pacTBopa cepHOi KUCIOTHI nozeicTBoBanu 40 r okcuaa amoMunus. Halinure maccy
00pa30BaBIIICHCS BOJIBI.

3agaua 2. Ha 40 r okcuma meau(ii) moaeicTBOBaIM PaCTBOPOM CEPHOM KHCIIOTHI, comepxariuM 49 T 6e3BOAHOTO
BemlecTBa. Haiinure Maccy oOpa3oBaBIueiics COTH.

3agaua 3. Ha 300 r 20%-ro pactBopa xsopuna HaTpus noxaerctBoanu 100 T 10%-ro pacTBopa HUTpaTa cepedpa.
Hatigure Maccy ocajka xjopuja cepeopa.

3agauya 4. Ha 40 r amomunus, conepxamero 10% npumeceii, noaeiictsoain 100 r 10%-i1 conssHOM KUCIIOTBHI.
Harigure Maccy 00pa30BaBIIErocst XJI0puIa aTlOMUAHUSL.

3agaua 5. K 100 ma 10%-ro pactBopa ruapokcuaa kaaus miotHocteio 1,11 r/mu npubasmiu 200 mi 28%-ro
pacTBopa a30THOH KHCIOTHI IIOTHOCTHIO 1,21 r/mi. Haiiante Maccy oOpa3oBaBLIeHCS cOIH.



3agaya 6. K 400 mu 20%-ro pactBopa kapOoHaTta HaTpus ¢ IUIOTHOCTHIO 1,18 r/mMm mpubaBuiam pactBop,
conepxxamuii 40 T CONMTHOM KUCIOTHI. HalimuTe Maccy XJiopuma HaTpusl.

Kputepun onenkn:

5 OamaoB BBICTABISICTCS, €CIIM paboTa BBIIOJIHEHA B IIOJHOM OOBEMe ¢ COONIOACHWEM HEOOXOIUMOM
nocneaoBaTenbHOCTH. CTyIeHT paboTall HOTHOCTHIO CAMOCTOATENBHO: TTIO00pa He0OOXOUMBIE /IS BBITOTHEHHS
npeniaracMbplx  pabOT HWCTOYHMKH 3HAHUM, TIOKa3add HEOOXOIMMBIC JUIsi TIPOBCACHHS MPAKTHYCCKUX U
CaMOCTOSITETHHBIX Pa0OT TEOPETUIECKUE 3HAHWS, TPAKTHUECKE YMEHHS U HaBbIKU. PaboTa opopmiieHa akKypaTHo,
B ONTHUMAaJbHON Ui ¢uKcauuu pe3ynbpraToB ¢opme. Dopma ukcanym marepuanoB MOXKET OBITH MpeioKeHa
MperoAaBareseM Wil BIOpaHa CaMUM CTYAECHTOM.

4 Gansa BBICTABISIETCS, €CITH paboTa BBHITIOTHEHA CTYIEHTOM B TIOJTHOM 00BbEME U CAMOCTOSTENBHO.

JlonmyckaeTcs OTKJIOHEHHE OT HEOOXOJUMOH MOCIIeI0BaTEIbHOCTH BBITIONHEHHSI, HE BIUIIONIEE HAa MPaBUILHOCTh
KOHEYHOTO pe3ynbTaTa (IlepecTaHOBKa MyHKTOB THIIOBOTO TIaHA TPY XapaKTEPUCTHUKE OTEIbHBIX TEPPUTOPUI HITH
CTpaH | T.1.).

Hcnonp30BaHbl yKa3aHHBIE TIpenojaBaTelleM WCTOYHUKK 3HAHWW, BKIFOYAas CTPaHUIBl arjiaca, TaOINWIBl W3
MIPIIOKEHUS! K Y4eOHWKY, CTPaHWIBI W3 CTAaTHCTUYECKHX COOpHUKOB. PaboTa mokaszana 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepraa U OBlIaIeHuEe YMEHUAMH, HEOOXOUMBIMU TSI CAMOCTOSITEIILHOTO BHITOTHEHNUS Pa0OTHI.
JlommyckaroTcsi HETOYHOCTH M HEOPEXKHOCTh B 0O()OPMIIEHUN PE3YIIhTaTOB PAOOTHI.

3 Ganna BeICTaBIIsIETCS, €civ paboTa BBITIONHEHA M 0opMIIeHa CTYACHTOM C IIOMOIIBIO MPETOIaBaTENsI UIIK XOPOILIO
MOJITOTOBJICHHBIX M YK€ BBITIOJHMBIIMX Ha "OTIHYHO" AaHHYIO paboTy cTyneHtoB. Ha BeimomHeHune paboThI
3aTpadeHO0 MHOTO BpeMeHH (MOXXHO [aTh BO3MOXKHOCTH JOAeNaTh padory goma). CTymeHT MoKa3al 3HaHHS
TEOPETUYECKOT0 MaTepuasia, HO HCIBITBIBA] 3aTPYAHEHHUS MPH CaMOCTOATEILHOW paboTe C KapTaMu arjaca,
CTaTHCTUYECKHUMH MaTeprallaMH, reorpapuaecKuMi HHCTPYMEHTaMHU.

2 Ganya BBICTaBISIETCS B TOM Cydae, KOT/ia CTYACHT OKa3aJcs He MOJATOTOBICHHBIM K BBIMIOJIHEHHIO 3TOH PaOOTHI.
HonyquHHe PE3YIbTAThl HE MO3BOJIAIOT CACIATh NPAaBUJIbHBIX BEIBOAOB U MOJITHOCTBIO pACXOOATCA C MMOCTaBJICHHOM
nenpto. OOHapyXeHO IDI0XOe 3HAaHWE TEeOPEeTHYEeCKOTO MaTepuana M OTCYTCTBHE HEOOXOIUMBIX yMEHUH.
PyKOBO}ICTBO 1 ITOMOIIb CO CTOPOHLI NPEIOAABATEIIA U XOPOIIO MOATOTOBJICHHBIX CTYACHTOB He3(b(beKTI/IBHLI n3-3a
TJIOXOW TOJATOTOBKH CTY/IEHTOB.

CTy,Z[eHT B TCUCHHUC ceMeCTpa JOJIPKCH BBIITIOJIHUTHBCE HpaKTI/IT-IeCKI/Ie 3aJaHUS.
TecToBBIC 3a1aHUA:

1. K kakoMy KJ1acCy HEOpraHUYeCKHX coefnHeHuit orHocurcst Mg(OH)2?
A. OCHOBHBIE COJIH

B. ocHOBHBIE OKCHIBI

C. ocHOBaHUs

D. amdoTepHbIe THAPOKCHIBI

2. K xakoMy Kiraccy HeOpraHU4ecKux coequHeHni otHocutcs P2057
A. KUCTIOpoaOCcoepIKaIias KUcIoTa

B. HecoseoOpa3yromuii OKkcuI

C. KHUCIIOTHBII OKCHJT

D. cpennsis conn

3. Kakosa ¢opmyna guruapodocdara HaTpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. dopMmyJia KUCIIOTHOT'O OKCH/Ia, COOTBETCTRYoMIEro kuciiore H3POA4:
A. P205

B. P203

C.PH3

D. H3PO3

5. Kakoe coequaeHue SBISETCS PEICTABUTEIIEM KUCIOPOIOCOACPKAINUX KACTIOT?



A. H2S03
B. HCI
C. H2S
D. SO2

6. KaKOG COCAUHCHUC ABJISICTCA MPEACTABUTCIICM HEPACTBOPUMBIX OCHOBaHI/II\/'I?
AKOH

B. NaOH

C. Fe(OH)2

D. NH40H

7. YKaxuTe psall COEAMHEHUN, COAEPKAIINN TOJIBKO pacTBOPHUMbIE OCHOBAHMS:
A. KOH, Ca(OH)2, NaOH

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

C. Zn(OH)2, KOH, Ca(0OH)2

D. NaOH, KOH, Ba(OH)2

8. Onpexnenute tun comn KHSO4:
A. cpenrsist

B. ocHOBHas

C. cMemanHas

D. kucnas

9. Onpenenute T coau (CUOH)2CO3:
A. cpennss

B. ocHOBHas

C. cmemanHast

D. kucnas

10. YxaxuTe psizl, comepKaiuii TOIBKO KUCIOTHBIE OKCHBL:
A. Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, CrO3

D. SO3, CO2, P205

11. K xakoii rpynne okcunoB otHocurest BaO:
A. HecoseoOpasyromue

B. amdorepHbie

C. ocHOBHBIE

D. xuciorHbIe

12. C KaKHM M3 IICPCYNCIICHHBIX BCIICCTB 6yz[eT B3aHMOI[eI710TBOBaTB TUAPOKCHU/ KaJIUA:
A. Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 13 BELIECTB ITPU PACTBOPEHHH B BOJIE 00Opa3yeT KHUCIIOTY:
A. NaCl
B. CaO
C.S03
D. NH3

14. C pa3zb6aBineHHOM CepHON KUCIOTOW MOKET B3aUMO/ICHCTBOBATH:
A. Ag
B. Fe
C.Cu
D. Pt

15. Enxue ménoun o0Iaaar0T CBOMCTBOM pa3pyIliaTh PACTUTEILHBIC U KUBOTHBIC TKaHH. TakuMu CBOWCTBaMHU HE

o0Oyagaer:
A. NaOH



B. KOH
C. LiOH
D. Cu(OH)2

. YKaxkuTe BelIecTBO, KOTOPOE B PACTBOPE MOTHOCTHIO PaciagacTcsi Ha HOHBI.
KapOOHAT KaJbIus
BOJIA
CepHasi KUCIIOTa
TUAPOKCH]T IMHKA

COow>»z

. Ykaxute BCHICCTBO, paCTBOP KOTOPOTO HE IMPOBOAUT SHGKTpI/I‘IeCKI/IfI TOK:
XJIOPH]T MarHUS
cynbdar Gapust
THJIPOKCHJT HATPUS
XJIOPOBOAOPOJT

COow>3g

—_
o0

.K QJICKTPOJIUTAM OTHOCHUTCA:
H2
MgO
Cu(OH)2
Na2S04

OOwP

19. K HeanekTpoauTaM OTHOCUTCSL:
A. kuciopon
B. HuTpar maraus
C. ruapoxcuj Kaus
D. cynsbun Hatpus

20. KaTHoHbI MeTaJljla U aHMOHBI KMCJIOTHOTO OCTAaTKa 00pa3yloTCs IIPH JUCCOIMALINH:
A. xiopuna cepedpa
B. oxcupa xanpiuus
C. cynbdara kamus
D. runpoxcuna 6apus

21. Ykaxure GpopMyiy BeIECTBa, IPH JUCCOLUAIMN KOTOPOTO B KAU€CTBE KATHOHOB 00Pa3ylOTCs TOJIKO HOHBI
H+.

A. H2SiO3
B. NaH

C. H2S04
D. NaOH

22.K QJICKTPOJIMTAM OTHOCHUTCA KaXKAOC M3 IBYX BCHICCTB:
A. xJopun HaTpus U XJIOpUJ cepedpa

B. runpoxcua HaTpus u runpokcun xenesa (1)

C. oxcun 6apust U OKCHJ ATFOMUHUS

D. kapOoHat HaTpusi U KapOOHAT Kanus

23. Vkaxkure psa GopMyII BELIECTB, TP JUCCOIMAIIMYA KOTOPBIX B KAUECTBE KATHOHOB 00Pa3yr0TCs TOJIbKO HOHBI
METAJIOB.

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 (GHUIIMCHTOB B YPaBHEHUH JICKTPOJIMTHYECKON JUCCOLMALINY CYlb(aTa allOMUHUS PaBHA

A 3
B. 4
C. 5



25.
A
B
C
D

3
4
5
6

CymMa k03¢ (UIMEHTOB B ypaBHEHUH JIEKTPOIUTHUECKON Arcconanny HuTparta xenesa (I11) paBna

HNHCcTpyKIUs 110 BHITNOJTHEHHIO.
IIpy BBIMOMHEHWH TECTOBBIX 33/laHWK OOYYAIOIIWIACS MTOJKEH BHIOpATh ONWH WM HECKOIBKO BEPHBIX

OTBCTOB U3 MPCAJIOKCHHBIX BAPUAHTOB.

RBPBowoo~NooO~LONE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Kpurepuu oneHuBaHus:

- 5 GaJTOB BBICTABIIAETCS, €CIIU MPABMIIBHBIE OTBETHI TaHBI Ha 85-100% BompocoB

- 4 Gasuta BBICTaBISIETCS CTYICHTY, €CJTU MPaBUIIbHBIC OTBETHI AaHBI Ha 65-84% Bompocos

- 3 Gayuta BBICTaBISIETCS CTYICHTY, €CJTU MPaBHIIbHBIC OTBETHI AaHbl Ha 50-64% Bompocos

- 2 Gajuta BBICTABIISCTCS CTYICHTY, €CIIU NIPaBUJIbHbBIE OTBETHI AaHbl HA MeHee 50% TeCTOBBIX 3aaHuil

TeMbl JOKJIAJ0B O AUCHUIIMHE XUMUA:
buotexHonorus u reHHas HH>XeHepus — TexHosioruu X X1 Beka.
HaHoTexHOI0rus KaK NPUOPUTETHOE HAPABICHUE PA3BUTUS HAYKU U POU3BOJCTBA.
CoBpeMeHHbIe MeTOIbI 00e33apakKUBaHNS BOJBI.

AnnoTponus MeTaljIoB U HEMETaJIOB.

Kuznp u pesrenpHocTs .M. Menneneena.

«Ilepuogmaeckomy 3akoHy OyayIee He TPO3UT Pa3pyIICHUEM. ...

Cunres 114-ro snemenTta — TpuyM¢ pOCCUHCKUX (PU3UKOB-SIIEPLUIHKOB.
N3otonsl Bogopoaa.

Hcnonb3oBaHue paliOaKTUBHBIX U30TONOB B TEXHUYECKUX LEIISIX.
PeHTreHoBckoe U3yuyeHHe 1 ero UCIoJIb30BaHUE B TEXHUKE U MEUIINHE.
PacTBOpHBI BOKpYT Hac.

Boga kak peareHT U Kak cpena Juisi XMMUYECKOT 0 IpoLecca.

Tunel pacTBOpPOB.

Kuzns n nearensuocth C. AppeHuyca.

VYcrpaHeHue )KeCTKOCTH BOABI HA TPOMBIIIJICHHBIX MPEANPUSATUSX.

CepHast KHCIIOTa — «XJIE0 XUMUYECKON TIPOMBITIIIEHHOCTID.

Hcnonb3oBaHre MUHEPAIbHBIX KUCIOT HA PEANIPUATHSIX PA3IHIHOTO TPOQUIIS.
[ToBapeHHas COJIb KAK XUMUYECKOE ChIPhE.

MHuoronuknii KapOOHAT KalbIHS: B IPUPOJIE, B IPOMBIIIJICHHOCTH, B OBITY.
[IpakTHdeckoe MpUMEHEHUE AIIEKTPOIN3a: padUHUPOBAHHE, TAIbBAHOIUIACTHKA, TATbBAHOCTETHSI.
HcTopus nomyveHns U Npou3BOJCTBA AIFOMUHUS.

DNEKTPONUTUIECKOE TTOTyYeHNE U padUHIPOBAHIE MEIH.

Kusznb u nesrenpHOCTh . JIpBH.

BupTtyanbHoe MoJenrpoBaHuEe XUMHUYECKHUX MPOIIECCOB.

WuepTtHBbIE niw G1aropoiHbIE Ta3kI.

Poxpaaroniye comu - rajJoreHsl.

3amuTa 030HOBOT'O 3KpaHa OT XUMUYECKOT0 3arps3HEHHUSI.

Peaxkiust ropenust B ObITY.

Hcropus miBenckon CUYKy.

MuHepabl ¥ TOpHbIE TIOPOJIbI KAK OCHOBA JIUTOC(EPHI.

OxpaHa OKpyXaromen cpepl 0T XUMUYECKOTO 3arpA3HEeHNSI.

KocmeTtnueckue renm.

Ponp MeTaniaoB B MCTOpHH YETOBEUECKOM LIMBUIU3ALHH.

Hcropust pa3BUTHS YEPHOU METAJUTYPIHH.

WcTopus pa3BUTHS IBETHON METAJLUTyPrHH.

CoBpeMEHHOE METAILITYpru4ecKoe MPOU3BOICTBO.

Ponp MeTansioB v CryIaBOB B HAYYHO-TEXHUYECKOM MTPOTPECCE.

Koppo3ust MeTaisioB 1 criocoObl 3aIUThl OT KOPPO3HH.

KpaTkue cBeneHus 1o HCTOpUH BO3ZHUKHOBEHHS U Pa3BUTHA OPraHMYECKOW XUMHH.
Kuznb n nesrensHocts A.M. byTieposa.

BuTanusm u ero kpax.

Ponb oTeuecTBEHHBIX yUEHBIX B CTAHOBJIEHUH U Pa3BUTHH MUPOBOM OpraHUYECKON XUMHUH.



43. CoBpeMeHHbIE IPEICTABICHHS O TEOPHN XUMUYECKOTO CTPOCHHS.

44, IKOIOTHICCKHE aCTIEKThI HCIIOIH30BaHUS YTIECBOIOPOTHOTO CHIPHSI.

45. DKOHOMHYECKHE aCHEKThI MEXIYHAPOAHOTO COTPYIHUYECTBA [0 UCTIONIB30BaHHIO YTICBOAOPOIHOTO CHIPDSL.

46. XuMHs yTI€BOIOPOIHOTO CHIPhS.

47. YrneBoaopoIHOE TOIUIMBO, €r0 BUIBI M Ha3HAUYCHHE.

48. CuHTeTHUYECKUE KayuyyKH: UCTOPHS, MHOTOOOpa3He 1 MePCHEKTHBEI.

49. Pe3snHOTEeXHHYECKOE MMPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUUECKOM IpOrpecce.

50. [IpumeHeHne apoMaTHIECKUX YTIIEBOJOPO/IOB.

51. ApomaTmueckure yriieBOJOPOABI KaK ChIPhE TSI TPOU3BOICTBA MTECTHIIHIOB.

52. HedTp 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIyHAPOAHOTO COTPYIHHUYECTBA.

53. CBapouyHO€e IPOMU3BOJICTBO U POJIb XUMHH YTIIEBOJIOPOIOB B HEM.

54. MetaHomn: XxeMOGHIHSI ¥ XeMOpOoOHs.

55. DtaHon: Benuuaiimee 6Jaro U CTpamrHoe 3J10.

56. AJKOTONM3M U €To MPO(HUIAKTHKA.

57. IlpuMeHeHre MHOTOATOMHBIX CITHPTOB.

58. dopmanbaern Kak OCHOBA MTOMYYCHHUS BEIIECTB U MAaTEPHAJIOB.

59. MypaBbHHasI KUCIIOTA B IPUPO/JIE, HAYKE U MTPOU3BOJCTBE.

60. HMcropus ykcyca.

61. Mpia: nponnioe, HacTosIIee, OyayIee.

62. CpexncrBa rurueHbl Ha OCHOBE KHUCIOPOACOACPKAIIUX OPTaHHYECKUX COCTUHEHUH.

63. Cunrernueckue motomue cpenctsa (CMC): mOCTOMHCTBA U HEJTOCTATKH.

64. CnoxxHbie 23 UPHI ¥ UX 3HAYCHHE B IPUPOJIE, OBITY U TPOU3BOJICTBE.

65. JKupbl Kak NPOAYKT MUTAHUS U XUMUYECKOE CBHIPhE.

66. 3amMeHa )KUPOB B TEXHUKE HEMHUILEBBIM CHIPHEM.

67. HexBaTka IpoJ0BOIBCTBUS KaK TII00aIbHAsI TPO0IeMa YeI0BEYeCTBA U IIYyTH €€ PEIIeHHS.

68. YrieBobl M UX POJIb B XKUBOW MIPUPO/IE.

69. CtpoeHue TIIIOKO3bI: UCTOPHSI Pa3BUTHUS MPEICTABICHUN H COBPEMEHHBIE BO33PEHUSI.

70. AMMHMaK 1 aMAHBI — OECKUCIIOPOIHBIE OCHOBaHUSI.

71. AHMIMHOBBIC KPAaCHUTEIH: HCTOPHS, IPOU3BOJICTBO, TIEPCIIEKTHBA.

72. AMUHOKHCIOTBHI — aM()OTEpPHBIE OPTaHUYECKUE COCAMHEHHS.

73. AMUHOKHCIIOTHI — «KAPITHYUKI» OEIKOBBIX MOJIEKYIL.

74. CuHTeTHYEeCKHE BOJIOKHA Ha aMMHOKHCIOTHON OCHOBE.

75. VcTopust OTKpPBITUS CTPYKTYPBI OCITKOB.

76. «XXu3Hb 3TO c1ocob CyIIeCTBOBAHHS OCITKOBBIX TEIl. ..».

77. CTpyKTypHl O€JIKa U €ro JeCTpyKTYpHUpOBaHHE.

78. buonornueckue GpyHKINN OEITKOB.

79. CIIU u ero npoduinakTuka.

80. dedummt Genmka B MUIIEBBIX MPOAYKTAX W €r0 MPEOIOJICHHE B paMKaX IJI00aNbHOM MPOI0BOJILCTBEHHOM
MPOTPaMMBI.

Kpurepun oneHuBaHusi:

5 6anI0B BBICTABJISIETCS, €CITH JIOKJIAJ] COJCPKUT COOCTBEHHBIC B3IJISIBI OOYUAIOIIErocss Ha Mmpodiemy,
oOyyJaromuiica TIyOOKO M TOJHO paccMOTpeN MOMHATYI0 NpobiieMy, TMOKa3ajdl yMEHHE BBIIENATh TJIaBHOE,
aHAJIM3UPOBATh, CyMEJ MPaBWIBHO OTOOpaTh (DaKTHYSCKUH Marepual i apryMEHTAllMH, IOKa3al YMEHHE
CpaBHHMBaTh pedepupyeMble HCTOYHUKH, pa3Hble TOYKHM 3PCHHUS, TeMa HaydyHO OOOCHOBaHA. JIaHbl OTBETHI HA
JIOTIOJTHUTENTLHBIE BOMPOCHL. JIOKIa HalmMCcaH MPaBHIILHBIM JTUTEPATYPHBIM SI3BIKOM, IPAMOTHO O(opMIIEH.

4 6aJu1a BBICTABJISIETCS, CCIIM JIOKJIAJ COJCPKUT COOCTBEHHBIC B3IJISIbI O0OYUAIOIIErOCs Ha MPOOJIeMy U €ro
BBICTYIUICHHE COMPOBOXKIACTCS ApryMEHTAIIUEH TOUKH 3pESHHS UCTOPUKOB WM MOJUTHUSCKUX JCITENCH, HO HE JIaHbI
OTBETHI Ha JIOTIOJIHUTEIIHHEIE BOIIPOCHL.

3 0anua BBICTABISETCS ©CIHM JIOKJIAJ] YaCTUYHO COJIEPKUT COOCTBEHHBIE B3TJISABI OOydaromerocss Ha
mpodJeMy, B paboTe MPUBOIMTCS TOJIBKO OJ{HA TOUKA 3PSHHUS Ha MPOOJIEMY, CYTh MPOOJIEMBI PACKPBITA HE TIOJIHOCThIO;
OTBETHI Ha JIOTIOJIHUTEIIHHBIE BOIPOCHI HE JIAHEI.

2 0aJu1a BBICTABIISICTCS B TOM ClIydae, KOT/a IMOAHATast MPo0OJieMa pacKphiTa HEJOCTATOYHO TOJIHO, HE BCETa
MIPaBUIIBHO BBIJIENAETCS TTIaBHOE, Oe/ieH (haKTHUECKHI MaTepralt, Majio CIIOIb30BAHO JOMOIHUTENFHON INTEPATypPHI.
Joknan ohopMIiieH HENMPaBUIILHO: UMEIOTCSl HAPYIIIEH! JTOruKH. Harmucan rpaMoTHO.

CTyneHT B TeUEHHE CEMECTPa MOXKET MOATOTOBUTHIO 2 TOKJIAI0B.

3. MeTonnuyeckne MaTepUAJIbl, ONpeAesoIye NPoueaypbl OleHMBAHUSA 3HAHUI, YMEHH, HABBIKOB
U (1JIM) ONMBITA AeSATeTbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOpMUPOBAHUA KOMIIeTeH Mt

IIponienypa oneHWBaHHUS 3HAHWHA, YMEHHWH, HABBIKOB WM (WMJIM) OMBITA JESTEIHHOCTH, XapaKTePU3YIOIMINX
sTarbl (GOPMHUPOBAHUS KOMIIETEHIUH COCTOUT U3 TEKYILETO KOHTPOJISL.



Tekyumuii KOHTPOJIb  YCIIEBAEMOCTH MPOBOJUTCS C  HCIOJb30BAHUEM  OICHOYHBIX  CPEJICTB,
MPEJCTABICHHBIX B I1. 2 IAHHOTO MPUIOKEHUs. Pe3ybTaThl TEKYIIero KOHTPOIIS JOBOJISTCS JIO CBEICHHS CTYICHTOB
70 TIPOMEXYTOYHOM aTTeCTallMd W YYUTBHIBAIOTCS MPHU OICHUBAHWM 3HAHWN, YMCHHN, HABBIKOB U (MJIH) OIBITA
JIeSITEITBHOCTH.



IIpuioxenune 2
METOJUYECKHME YKA3AHUSA U1 OBYUYAIOIINXCA 11O OCBOEHUIO JTUCHUITVIMHBI (MOYJISA)
OV/JI. 12 Xumus

MeTtoaudeckneyKazaHusISICTyAeHTOBIooCcBoeHAomucInH OV /][, 12 XuMuAABISAIOTCAYACTRIO pabodeit
MPOTPaMMBIJUCIUIUIMHBI(TPUIOKEHUEMKpaboueHporpamMmme).

PaGouass mporpaMMamuCIMITIHHBIY TBEP)KIAETCSIIUPEKTOPOM KOJUIepKa ansusydeHusancuuummael OY /[ 12
Xumus. OnpeaenseTnennn3a aduANCIUTUIHHEL (POPMHUPYEMBIEBX 0/1eee N3y deHUIKOMITE TEH TN X KOMIIOHEHTHI,COIepKa
HUEH3y4aeMOoroMaTepHania, BUAbI3aHATHHHOOBEMBBIICIIEMOT0y4eOHOTOBPEMEHH, 2 TaKxke
MOPSIOKU3yYeHUsIMIIpenioaaBanusydeoOHon aucuuruiuabl OY 1. 12 Xumus.

Paboras ¢ paboueii mporpaMMon AUCIUTUIHHBL,HEOOX0IUMO 00paTuTEBHUMaHUEHACIIE Ty OIIIee:

—HEKOTOpBIEPa3IEIbIUINTEMbIIUCLHUATIINHBI OVI. 12
XuMmusiHepa3OnuparoTCSIHATICKINAX, ABBIHOCATCSIHACAMOCTOSTEIbHOCH3YUeHUETIOPEKOMEH Ty eMOydeOHOMITTEpaTypeny
4eOHO-METOTHUECKIMPa3padOTKaM;

—Co/Iep >KaHNETEM,BRIHECEHHBIXHACAMOCTOSTEIhHOEN3ydeHIE,BOOI3aTEIbHOMITOPSTKEBXOIUTCOCTABHOMYACTHIOB
TEMBITCKYIICTOUITPOMEIKYTOYHOT'OKOHTPOJIA,

Juis  TONTOTOBKM K  TEKYIIEeMy  KOHTPOJIO  CTYACHTHI ~ MOTYT  BOCIOJB30BATHCA  OIIEHOYHBIMH
cpencTBaMu,pencTaBieHHsIMA B [punoxennn 1 k pabodeii nporpamme quctumminabl OY /1. 12 Xumust.

1. OnucanuenocaenoBaTebHOCTHACHCTBHIICTY/IEHT

[puctynass k w3ydenuro aucruiuinael OY /I, 12 XuMHSIHEOOXO0IMMO B IEPBYIO O4YEPEIb O3HAKOMHTBCS C
coJepkaHueMpaboueii  mporpaMMmbl  AUCUUILIMHBLTAEBpa3aene«CTpyKTypa W COAEpKaHHE  AMCHUIIIMHEL
(Momy1ns)»npuBeieHOOOIeepacIpeAeTICHNEYACOBAY JUTOPHBIX3aHATHICAMOCTOATEIbHOHPAOOTHIIIOTEMAaM AUCLIUIIIINH
bl UBUIAM3aHITHH.

3a10roMycrentHoroocBoeHu AUCIUIUIMHEIOY 11, 12
XUMUSISIBIACTCAIIOCEIIEHUETICKIMTOHHBIX 3aHTHHUBBIIOTHEHUETIPAKTHIECKUXPAa00T, TAKKAKIIPOITYCKOJHOT 0,aTeMO0iee
HECKOJIBKMX3aHATUI MOKET OCIIOKHUTBOCBOCHHEPA3AETIOBKYpCa.

JlekMUIMEroTIENbI0aTECUCTEMATU3NPOBAHHBICOCHOBBIHAYYHBIX  3HAHUHTIOCOAEpKaHUIOAUCIUILTHHEL OV /1.
12 Xumus.[IpunzyueHnunnpopaboTKkeTeopeTHIeCKOroMaTepraianeo0X 0 IuMo:

—  TIOBTOPHUTH  3aKOHCIIEKTHPOBAHHBI  Ha  JIEKHIMOHHOM  3aHATHM  MaTepual H  JOIMOJHUTHETO
Cy4E€TOMPEKOMEHI0BAHHOMIIO JAHHOM TEMEIUTEPATYPBIL;
—TIPUCAMOCTOSATEIHbHOMU3YyYEHUUTEOPETHIECKON TEMBITIOITOTOBUTHKOHCIIEK T, UCIIONB3Y I PEKOMEHI0BaHHBIEBPAO 0

el mporpaMMe TUCIMIUIMHBUIMTEPATYPHBICHCTOYHUKUUAIEKTPOHHBICOOPA30BaATEIbHBIEPECYPCHI.

[IpakTnueckne 3aHATHANIPOBOJATCACLEINBIOYTITY OICHUSIN3aKPEIICHUA3HAHUM, 10Ty YeHHBIX HAIEKLIUSX, B
MpoIiecce caMOCTOSATENFHON paboThl ¢ y4eOHOH TUTepaTypon.

B xoze mpaktrudeckoro 3aHATHS 00y4arolIuecs BBIIONHAIOT OJHO MPAaKTHYECKOE 3aJaHHe MOJ PyKOBOJICTBOM
IpernogaBarens B COOTBETCTBUH C U3y4aeMbIM COJep)KaHHUEeM yueOHOro MaTepuana.

BrinonHeHre 00y4aonMucs MPakKTHYSCKUX 3aJaHUi HAallPaBJIeHO Ha!

- 0000mIeHHe, CHCTEeMAaTU3alMIo, YrIyOlIeHue, 3aKperuieHHe MONYYeHHBIX TEOPETHYECKUX 3HAHWH o
KOHKPETHBIM ~ Te€MaM  JTUCLUILIUHBL

- ¢opMHpOBaHHE YMEHHH NPHUMEHITH IIOJyYEHHBIC 3HAaHUS Ha MPaKTHKe, pealu3alui0 EIUHCTBA
HMHTEJUIEKTYaJIbHOM U PAKTUYECKOMN AESITEIBHOCTH;

- BBIpa0OTKY NpU pEIICEHUH I[IOCTaBICHHBIX 3aJad TaKUX MPOQECCHOHATIBHO 3HAYMMBIX KaudecTB, Kak
CaMOCTOSATEIbHOCTb,  OTBETCTBEHHOCTD, TOYHOCTb, TBOpYECKas MHULIMATHBA.

2. CaMoCTOSATeILHASIPAGOTACTY/IEHTA

CamocrosTensHast pabota - 3TO0 BHJ Y4eOHOH JeATENFHOCTH, MpeJHAa3HAYCHHBIH JJIsl MPHOOpETeHUs] 3HAHWM,
HaBBIKOB ¥ YMEHHHA B 00beMe M3ydaeMoi AUCITUIUIMHEI corjiacHo TpeboanusmM ®I'OC cpeanero mpodeccrnoHaaIbrHOTO
00pa3oBaHMsl, KOTOPHIH BBIMOJHAETCS O0YYalOUIMMUC HHIUBUYaIbHO U IPEAIONaraeT akTUBHYIO POjb CTYJICHTa B €€
OCYIIECTBIEHUH U KOHTPOJIE.

Lenu camocTosTeNnbHOM PabOTHI:

— CHCTEeMaTH3alysl U 3aKpEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUI U MPaKTUYECKUX YMEHUN CTYAECHTOB;

— yriy0JeHne U paclIupeHne TeOPETUIECKUX 3HAHUIA;

— (opMupoBaHne yMEHHIl HCHOJIB30BaThb HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO JOKYMEHTALHI0 U
CHEMATBHYIO JTUTEPaTypy;

— pa3BUTHE TIO3HABATEJbHBIX CHOCOOHOCTEH M AaKTUBHOCTH CTYJIEHTOB: TBOPYECKOH HMHUIMATHUBHI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH;



— (dopMupoBaHHE CaMOCTOSTEIFHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO
U caMOpeai3alig;

— BOCHHTaHHE CaMOCTOSATEIBHOCTH, KaK JIMYHOCTHOTO Ka4ecTBa Oy IyIIero CrenuaIncTa;

— pPa3BUTHE UCCIIEIOBATEIbCKUX YMECHHUH.

CamocTosTenpHaspadbotactyaeHTanoydeonoiancumumaeOVY 1. 12 XuMusBBIIOTHSIETCS:

— CaMOCTOATCIIbHOBHEpACIIUCaHUs y‘le6HI)IX3aH$ITI/II71;
- CI/ICHOJ'ILSOBaHI/ICMCOBpeMCHHLIXO6pa3OBaTCHBHBIXTeXHOHOFHﬁ;

— TapaJyIeIbHOMBOB3aUMOICHCTBUUCAY AUTOPHBIMU3AHI TUSIMU.
Bormpocsr, He paccMOTpeHHbIE Ha JIEKIUAX W MPAKTUIECKUX 3aHATHUSAX, JOJDKHBI OBITh M3yUEHBI CTYJEHTAMH B
XO0JIE CaMOCTOSITENTFHOU paboThl. B xome camocTosiTensHONW pabOThl KaXAblil CTYIEHT 00s3aH MPOYUTATh OCHOBHYIO U
JOTIOMHUTENBHYIO JIUTEPATYpy MO HM3y4yaeMON TeMe, NOMOJHUTh KOHCIEKTHl JICKIHUHA HEIOCTAIONIUM MaTepHaIOM.
BrinmuckamMu 13 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB. BBIIENIUTH HEMOHSITHBIE TEPMUHBI, HANUTH UX 3HAYCHUE B
SHIMKJIONETHIECKUX CIOBAPIX.

3. PexomenpanuunopadorecauTepaTypoiuncTOYHUKAMU

PaGorycnuTepatypoiicienyeTHadYMHATECaHATTH3apadoueit MIPOTPaMMBI TACITUTUTIHBI OVY. 12
XHUMUS,COIEPIKAIICHCITUCOKOCHOBHOM U JIOTIOJIHUTEIIEHOM JTUTEPATYPHI.
B ciydae BO3HUKHOBCHHS 3aTpyIHCHHUN B MOHUMAaHHUU y4eOHOTO MarepHana

CIIeAyeTOOPaTUTHCAKIPYTUMUCTOYHUKAM, [ ICH3JI0KCHIEMOKETOKa3aThCsl 00JIee10CTYTHBIM.
Pabota ¢ nmuTeparypoii He TOBKO MoJie3Ha Kak cpeCcTBO OoJiee riryOoKoro u3ydeHusuooonancuminasr OV /1.
12 XHMH;{,HOHﬂBHﬁeTC;IHeOTI)eMJIeMOI‘/'IqaCTI)IOHpO(beccI/IOHaﬂLHof/'I,ue;ITeJILHOCTI/I 6YZ[YH1€FOBI)IHyCKHI/IKa.



