ABTOHOMHAas HCKOMMCPUYCCKaA HpO(I)E?CCI/IOHaHI)Ha}I
06p330BaT€JILHaSI OopraHu3anus

«TamMOOBCKUI KOJJIEIXK COLIMOKYJIbTYPHBIX TEXHOJOTHII»

YTBepmne}xe/l upnilga;spi\(ijNé] 94-0
ot «315 astyera 2026 r.

- ‘\
AN

PABOYAS IIPOTPAMMA YYEBHOM JUCHUILIAHBI
OJ1.12 XUMUS
MO COEIUAJBLHOCTH 54.02.01 TU3AWH (IIO OTPACJISIM)

2026



[IporpamMma y4eOHON NUCHUIUIMHBI pa3paboTaHa HA OCHOBE MPUMEpPHOW pabodeil mpo-
rpaMMbl 0011€00pa30BaTeIbHON JUCHUIUIMHBL « XUMUS» Ul TpodeccHoHaIbHBIX 00pa3oBa-
TENBHBIX OpTaHU3aluid, pa3paboTaHHOl DenepanbHBIM TOCYJApPCTBEHHBIM OIO/DKETHBIM 00pa3o0-
BaTEIbHBIM YUPEXKICHHEM JIOTIOJHUTENHHOTO IMPOoQecCHOHATbHOTO0 o0pa3zoBaHus «MHCTHTYT
pa3BuTHA MPO(HECCHOHATHFHOTO 00Pa30BaHMs U PEKOMEHIAIHMIA TT0 peaTH3alliy CPeTHEero ooIe-
ro oOpa3oBaHUs B TpeAeiIax OCBOEHHsS 00pa30BaTeNbHOW NMPOrpaMMBlI CPEIHETo Mpodeccuo-

HabHOTO 0Opa3oBanuss MunmcTepcTBa npocBenieHus: Poccun ot 14.06.2024 Ne 05-1971.
Opraamanusi-pazpadbotuank: AHITOO «TaMO0BCKHIT KOJIIEIK COITUOKYIbTYPHBIX TEXHOTOTHI)

CocraButens: BanoBa A.E. — mpenogaBaTenb XUMUHU - OUOJIOTHH
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OBIIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMbBI YUEEHOM
JAUCHUIIVIMHBI OA.12. XUMHUSA

1.1. O0.1acTH IPUMEHEHHs! IIPOrPaAMMBbI

Pabouas mporpamma yueOHON AUCHUILTAHBI MOKET OBITh UCTIOJIb30BaHAa ISl TTO/ATO-
TOBKHU CTYACHTOB 10 crnenuaibHocTu 54.02.01 uzaiin (o otpacisiM) Ha 6a3e OCHOBHOTO
o011ero oopazoBaHusl.

B nporecce n3ydeHus XuMuu y 00y4arolInxcsi pa3BUBAIOTCS MMO3HABATENIbHBIE HHTEPE-
CBhI U MHTEIICKTyalIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM MPUOOPETECHUSA
3HAHUH 10 XUMHU B COOTBETCTBHH C BO3HMKAIOMIMMHU JKH3HEHHBIMH TIPOOJIEMaMH, BOCIIUTHI-
BaeTCsl OEpeKHOE OTHOIICHUS K MPHUPOJIE, TOHUMAHUE 30pOBOro 00pas3a KM3HH, HE00X0-
JIUMOCTH TPEIYNPekKICHUs SBICHUN, HAHOCAIINX BpEI 3M0POBBI0O U OKPYKAIOIICH cpele.
OHu 0CBaMBaIOT MPUEMBI TPaMOTHOTO, 6€30MaCHOTO UCMOIB30BAHUS XUMUYECKHX BEIIECTB

U MaTepualioB, NMPUMCHACMBIX B 6I>ITy, CEJIbCKOM XO3SICTBE M Ha IMPOU3BOACTBE.

1.2. Mecro aucuMIUIMHBI B CTPYKTYpe OCHOBHOI mpodeccHoHanbHOii 00pazoBareh-
HOIl mporpamMmbl: TporpaMMa y4eOHON TUCHUIUIMHBI «XUMHS» BXOAUT B 00IIe00pa3oBa-
TEJILHBIN [TUKII.

1.3. e u 3ana4n y4eOHON AMCHMILUIMABI — TPEGOBAHMS K Pe3yJbTaTaMOCBO-

eHHsl Y4eOHO TMCHUIJINHbI:

ean:

DopMHUpPOBaHUE Y CTYIEHTOB NIPEACTABICHUS O XUMHYECKOW COCTABIISIONIEN €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPA KAaK OCHOBBI IPUHATHS PELICHUN B )KM3HEHHBIX U IIPOU3BOJICTBEH-

HBIX CUTYyaIUsAX, OTBETCTBEHHOTO MOBEACHUS B IIPUPOJTHOM Cpelie.

33)13'{1/1 AU CHUIIJIMHbI

1) C(I)OpMPIpOBaTL ITOHHMMAaHHu ¢ 3aKOHOMepHOCTCﬁ NPpOTCKaHUA XUMHUYCCKUX MMPOUCCCOB U
SIBJICHUH B 0pr>1<a101ue171 cpeae, LIETIOCTHOM Haquoﬁ KapTUHbI MHpPaA,B3aUMOCBA3U U B3an-

MO3aBUCUMOCTHU €CTCCTBCHHLIX HAYK;

2) Pa3BUThL YMCHUSA COCTABIIATH (1)OpMy.]'II>I HCOPraHU4CCKHUX W OPraHUYCCKUX BCIICCTB,
YpaBHCHHA XUMHYCCKHUX peaKum“I, 00BACHATL UX CMBICJI, UHTCPIIPETUPOBATL PE3YJIbTATHI

XUMHUYCCKUX SKCIICPUMEHTOB,

3) chopMHpPOBATH HABBIKM MPOBEJEHHS MPOCTEHIIMX XUMUYECKUX IKCIIEPUMEHTATbHBIX



HCCIICIOBAHMM C COOJIIOIEHHEM TpaBmII O€301MacHOro0 0OpaIieH s ¢ BelecTBaMu 1 jabopa-

TOPHBIM 000PYIOBAaHUEM

4) Pa3BUTh YMCHUA HMCIIOJIB30BATh I/IH(bOpMaIII/IIO XUMHUYCCKOT'O XapaKTepa U3 pa3IMIHbIX

HCTOYHHUKOB;

5) cdopmupoBaTh yMeHHS NPOTHO3MPOBATH MOCIEACTBUS CBOEH AESATENHHOCTH U XHMH-

YCCKUX IPHUPOJHBIX, OBLITOBBIX U IMPON3BOACTBCHHEBIX ITPOLIECCOB;

6) C(i)OpMPIpOBaTL MOHMMAaHHUE 3HAYMMOCTH HOCTMIKEHUM XUMHUYECKOMU HAaYKH HTCXHO-

JIOTUH JUTsl pPa3BUTHS COIMATBHOM M TIPOU3BOJICTBEHHOM cdep.
OcHOBHBIE IMIAKTHYECKHE eJUHUIBI (TE€MbI):

Tema 1.CtpoeHne aTOMOB XUMHUYECKHX 3JIEMEHTOB U IpUpoja XHUMHYE-

CKOMCBS3HU

Tema 2.Ilepuognueckuii 3akon u tadbmuna .M. MenneneeBaTe-

Ma 3. THIbl XUMHYECKUX peaKinuii

Tema 4 DnexTponuTUyecKas JUCCOIMALNAS U UOHHBIN 00MeH

Tema 5 Knaccudukarusi, HOMEHKIATypa U CTPOSHUE HeopraHuveckux BemlecTB Tema 6
Wnentuduxanyss HeOpraHM4eCKMX BEIIECTB

Tema 7 Knaccudukanus, crpoenue Y HOMEHKJIaTypa OpTraHWYEeCKHX BEUIECTB
Tema 8 CBolicTBa OpraHUYECKHX COSTUHEHHUN

Tema 9 UnenTudukanus opraHuYecKux BEIIECTB, HX 3HAUCHUE U TPUMEHEHUE BOBITOBOU U
MIPOU3BOICTBEHHOM JIEATETLHOCTH Y€JIOBEKA

Tema 10 .CxopocTh XMMHUUYECKUX peakiui. XHMMHYECKOE PpPaBHOBECHE

Tema 11 IlonsTHe 0 pacTBOPAX

Tewma 12 UccnenoBanue CBOICTB pacTBOPOB

Tema 13 Xumust B ObITY ¥ IPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

IInanupyemblie pe3yabTarbl 0CBOCHHSI 0011e00pa30BaTeIbHON JMCHUILUIMHBI B COOTBET-

crBuu ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Ocoboe 3HaueHHne yueOHas TUCUUIUIMHA « XUMHUSD» UMEeT MpHu (POpMUPOBAHUU HE TOJIBKO
06mux KommereHnui (tabmuma 1), Ho u B co3manuu 0a3sl I popMupoBaHus mpodeccH-
OHAJIBHBIX KoMIeTeHIui (Tabauma 2)1.4. PekoMeHyeMoe KOJHUYECTBO YaCOB HAa OCBOCHHE

IPOrPaMMBbl YICOHOUTUCITUTUTUHBL « XUMUSD) ;



MaKkcHMajIbHas ydeOHas Harpys3ka oOydaromuxcs 68 dacos.

1. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JJUCHUIIJINHBI

1.1. OoBem Y4eOHO ¥ M CHUIIMHBI M BUIbI y4e0H0ii padoTbl

Buja yyeoHoit padoThl

O0beM yacoB

MaxkcumanbHast ydyeOHasi Harpy3Ka (BCero) 68
OO0s3aTenbHas aynuTopHas yueOHas Harpys3ka (BCero) 68
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Pa3znen 2. Xumuueckue peakuuu 10
Paznen 3 CTpoenne u cBOiicTBa HEOPraHUYeCKHX BeIIECTB. 14
Pa3nen 4 Ctpoenue u cBOiCTBa OPraHMYecKUX BellecTB 20

PaznenS.Kuneruueckue )/ TepMOAUHAMHUYECKHE

3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUIECCKUX pealclmﬁ

Pa3nen 6. PacTBopbI

Paznen 7. Xumus B ObITY M NPOU3BOACTBEHHOI AeATEJIbHOCTH

4YeJ10BCKaA

Bueayoumopnas camocmosamenvnas paboma: MOATOTOBKA J0-
KJIaJ0B, pegepaToB, UHANBUAYATIHHOTO
MpoeKTa C  HCHOJb30BaHUEM MH(OPMAITMOHHBIX

TEXHOJIOTHH, SKCKYPCHUH U JIp.

HUmozogass ammecmayus 8 ¢opme

dugppepenyuposaHHo20 3auema




1.2. TemaTuyecKHii MJIaH U COJAePIKAHUE TUCIUILIHNHBI

®op-
HaumenoBanue Coaep:xkanue yueOHOro Marepuajia (0CHOBHOe M NpodecCHOHAIBHO-OPHEHTHPOBAaHHOE), 1a00- O0bem | MUpY-
pa3/iesioB U TeM PATOpPHBIC U NPAKTHYECKUE 3aHATHS, PUKJIATHOH MOAYJ/Ib 4acoB eM
ble-
KOM-
me-
TEeHI "
u
1 2 3 4
OcHOBHOe coaepKkaHue 64
Pazgen 1. OcHOBBI CTPOEHUSI BelIECTBA 6
Tema 1.1. OcHOBHOE coepKaHue 4 OK
Teopernyeckoe o0yyenue 2 01

CtpoeHne aToMOB

XUMHUYCCKUX DOJIC-

MCHTOB

n

[IpUpoJa XUMHYE-

CKOH CBSI3U

CoBpeMeHHass Mojieidb CTpoeHuss aromMa. CHMBOJUYECKHUN S3BIK XUMHUU. XHUMHUYECKHH DIJIEMEHT.
JnekTpoHHas KoHpurypamus atoma. Kimaccudukarus XUMHUYECKHX 3JEMEHTOB (s-, P-, d-3jemeHTsi). Ba-
JICHTHBIE AJIEKTPOHBI. BaneHTHOCTb. DJIEKTpOHHAsI MIPUPOJA XUMUYECKON CBSI3U. DIIEKTPOOTPULIATENHHOCTb.
Buabl xumudeckoi cBsizu (KOBaJ€HTHAs, MOHHAs, METAJNIMYECKasi, BOJOPOIHAs )

U CII0COOBI ee 00pa3oBaHMs




I[IpakTu4ecKkue 3aHATHS
Penienue 3aaHuii Ha UCNIOJIb30BAHUE XUMUYECKOW CUMBOJIMKH M Ha3BAHUN COCTMHEHUN MO HOMEHKJIAType
MEXIYHAPOIHOTO COI03a TEOPETHUSCKON M MPUKIIATHON XMMHUHU U TPUBHAILHBIX HA3BAaHUM JJISI COCTABIICHUS
XUMHUYECKUX POPMYJ ABYXaTOMHBIX COCIUHEHHUH (OKCHUIOB, CYyIb()UIOB, TUAPUIOB U T.I.) H APYTUX HEOP- TIK
raHMYECKUX COCIMHEHUM OT/IEIbHBIX KiaccoB.lIpakTuueckue 3aaHusl Ha YCTAHOBJICHUE CBSI3M MEXKIY CTPO- 11
€HUEM aTOMOB XMMHYECKHX 3JIEMEHTOB U MEPUOJUUYECKUM U3MEHEHHEM CBOWCTB XMMHMUYECKHX 3JIEMEHTOB U K
WX COCIMHEHU B COOTBETCTBUHU C MOJIOKEeHHEM [leproaudyeckoil CuCTEMBI. 1.2
IIK
2.1
Tema 1.2. OCHOBHOE COJIEp:KaHNE 4 0]
K
0
1
[lepuoanueckuii  |Teopernueckoe o0yueHue 2 OK 02

3aKOH W Ta0muna

JI.1. Menneneena

[Tepuoaudeckas cucteMa XuMudeckux 3nemMerToB J[.1. Menneneea. @usndeckuii cmbica [leproandeckoro|2

3aKOHa HI/I Menpeneena. BaKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XUMHYECKUX 3JICMCHTOB, O6p8.3yeMLIX nMH




IMPOCTBIX U CJIOKHBIX BCHICCTB B COOTBCTCTBUU C IOJIOKCHHUECM XUMHYCCKOI'O 3JICMCHTA B Hepnozmqecxoﬁ

cucreMe. MHupoBO33peHUecKOe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. MenzaeneeBa. [Iporuossl

IIK 1.1

IIK 1.2
J[.1. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
IIK 2.1
IIpakTHuyeckue 3aHATHA
Pemenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HA XapaKTEPHU3AIUI0 XUMHUYECKUX AJIEMEH-
TOB «MeTayuinueckue / HEMETANTMYECKUE CBOWMCTBA, DJICKTPOOTPHUIIATEIILHOCTh, XMMUYCCKHUX AJICMEHTOB B
COOTBETCTBUH C UX BJEKTPOHHBIM CTPOCHUEM U IMOJIOKEHUEM B MEPUOJINYECKON CUCTEME XUMHUYECKHUX 3JIie-
menToB J[.1. Menaeneena.
Paznen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tuner  |OCHOBHOE coAep:KaHUe 4 OK 01
XUMHYCCKUX Teopernueckoe o0yuenue 4
peaxiui Knaccudukanus v TUIBI XUMUYECKUX PEaKIUi C ydacTHEM HeopraHWdecKuX BemecTB. CocTaBleHHE YpaB-
HEHUI peakIuil cCoenHEHNs, pa3IoKeHus, 3aMeNIeHUsI, OOMEeHa, B T.4. PEaKI[Uil TOPEHUSI, OKUCIICHUS- BOC-
CTaHOBJICHHSI.
OKHCIUTENBHO - BOCCTAHOBUTENbHBIE peakiiui. CTeneHb OKUcIeHHs. OKUCIUTEIb U BOCCTAaHOBUTENB. CO- 2
CTaBJICHHE W YPAaBHUBAHHE OKHUCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO OaliaHca.
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU B MPUPOE, MPOU3BOJCTBEHHBIX MPOIECCAX U KUZHEAEATENb-
HOCTH OPTraHU3MOB.
[IpakTHyeckue 3aHATHS 2




KoanyecTBeHHbIE OTHOLIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U pacyeThl IO ypaB-

HEHHSIM XMUMHYECKUX peakiuii. Molb KaK eJMHMIIa KOJIWYecTBa BemlecTBa. MousipHas Macca. 3aKOHBI CO- IIK 2.1
XpaHEHUS] MacChl M PHEPrHH. 3aKOoH ABOraapo. MomspHbIii 00beM razoB. OTHOCUTENBbHAS TUIOTHOCTh Ta30B
PacueThl 10 ypaBHEHUSM XUMHUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA.
OcHOBHOE coiep:KaHue 4 OK 01
Tema 2.2. [TeopeTnyeckoe o0yueHue 2 OK 04
DJNEKTPONUTHICCKA Teopust SNEKTPOIUTHYECKON auccoranuu. MoHbL DIeKTpONUThI, HEINEKTPOIUTHL. Peakimnu MoHHOTO 00- K 1.2
A UCCOIMaluA M vepa. CocTaBlIeHHE PeakIMii HMOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX TOJHBIX U COKpAIEHHBIX MOHHBIX[2
MOHHBI 00MeH ypaBHeHUI. KHCTOTHO-OCHOBHBIE peaklMK. 33aJaHUsI HA COCTaBICHUE MOHHBIX PEaKIUI TIK 2.1
KourpoJabsnas padora 2 IIK 3.1
Pemenue 3amaHuii Ha COCTaBIICHHE pPEaKIM MOHHOTO OOMEHa, OmpeaesieHHe Cpeibl BOIHBIX PACTBOPOB.
CocTaBiieHUE ¥ YpaBHUBAHUE OKUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOJOM 3JICKTPOHHOTO OaliaH-
ca. 2
Pazgen 3. CTpoeHue U CBOIICTBA HEOPraHMYEeCKHX BelleCTB 16




Tema 3.1.

Kunaccuduxarusi,

HOMEHKJIaTypa

n

CTpOCHHUC HEOopra-

HHYCCKHUX BCIICCTB

OcHOBHOE cOJ €pkaHue

Teopernueckoe o0yueHue

[Tpenmer Heoprannueckoit xumun. Kiaccudukanus HeopraHnueckux BeuecTs. IIpocTeie U c10XkHbIE Bellle-
ctBa. OCHOBHBIE KJIACChI CJIOKHBIX BEUIECTB (OKCHbI, THAPOKCH/IbI, KUCIOTHI, COIM). B3anMocBsa3p Heopra-
HUYECKUX BELIECTB. ArperarHble COCTOSHUS BemiecTBa. Kpucramumyeckue U amop¢Hble BeuiecTBa. THIIb]
KPUCTAITTMUECKUX PEIIETOK (aTOMHasi, MOJIEKYJISipHasi, MOHHAs, MeTaJuIndecKast). 3aBUCUMOCTh (PU3NYECKUX|
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTH BEILECTB
OT BUJA XUMHUYECKOW CBS3M M THUIA KPUCTALIMYECKOW pemeTku. IIpuunnsl

MHOT000pasus BELIECTB.

IIpakTHyeckue 3aHATHA

HomeHknaTypa HEOpraHMYECKUX BELIECTB: HAa3BAHUE BEIECTBA MCXOJS U3 MX XUMHUECKOW (POPMYIIbI MIIH
COCTaBJIEHHE XUMHUYECKOW (OPMYJIbI UCXOJS W3 Ha3BaHMs BemlecTBa no MexayHaponaHoi (MFOITAK) wnn

TPUBHAIILHON HOMEHKJIATYpE.

N

OK 01

OK 02

IIK 1.2

Permenne MpakTHYECKUX 3aJJaHUH TI0 KJIACCH(HUKAITIH, HOMEHKJIATYpE ¥ XUMHUIECKUM (opMyIam

HEOPraHWYECKUX BELIECTB PA3IMYHbIX KJIACCOB (yrapHbIi ras, yrileKHCIbId Ta3, aMMHaK, TallleHas U3BeCTb,
HeralieHas U3BeCTh, MUTHhEBAs COJAa W JIPYTMX): HA3bIBAaTh U COCTABIATH (HOPMYIbl XUMUYECKUX BEIIECTB,

OIPECACIIATh IMTPUHAMJIC)KHOCTD K KJIaCCy.

VcTounuky XuMHYecKkoi nHpopMaiuu (cpeacts MmaccoBoit napopmarnmu, cetb MaTEpHET M Apyrue). [louck

MH(OPMAIIUH 110 Ha3BaHUAM, UIEHTU(UKATOpaM, CTPYKTYPHBIM hopMmynam




Tema 3.2. Ou3uko
XUMHUYCCKHUC
CBOMCTBA
HeopraHI/Iq CCKHX

BCIICCTB

OcHOBHOE €O CpKaHuEe

Teoperuyeckoe o0yyenue

Metamibl. O0mue ¢puznyeckue 1 XuMUIeckue cBoiicTBa MetaiioB. CiocoObl oJydeHUs. 3HaueHue
METaNIOB ¥ HEMETAIOB B MPHPOJIE W )KU3HEIACITEIHHOCTH YelIOBeKa W opraHu3MoB. Kopposus MeTanios:

BHUIbI KOPpPO3K1H, CII0COOBI 3allMUTbI MCTAJIJIOB OT KOPPO3HHU

Hemeramipl. OOmue ¢pu3ndecKkne U XMMUYECKUE CBOMCTBA HEMETAJIOB. THUIMYHBIC CBOWCTBA HEMETAIIOB
IV- VIl rpynn. Knaccudukanus 1 HOMEHKIaTypa COeIMHEHUN HeMeTaaoB. KpyroBopoTsl OMOT€HHBIX 3J1e-

MEHTOB B IPUPOJE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEUIECTB (OKCHIOB, THAPOKCHIOB, KUCIOT, CO-
et u ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTMHEHUM, BBICIIIMX

OKCHUIOB U THAPOKCHUIOB

IIpakTHyeckue 3aHATHS

CocrapiieHre YpaBHEHUHM XUMHUECKUX PEAKLIUN € yJaCTUEM IPOCTBIX U CI0XKHBIX HEOPIaHUYECKUX

MCTaJIJIOB U HEMCTAJIJIOB, OKCHUJ0B MCTAJIJIOB, HCMCTAJIJIOB U aM(bOTCpHBIX QJICMCHTOB; HCOPIraHNYCCKUX

KHCJIOT, OCHOBaHHUM U aM(OTEPHBIX TUAPOKCUIOB; HEOPTaHUYECKUX COJIEH.

Pemenne NpakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA, COCTAB, MOJIyYE€HUE U

0e3omacHOe MCIIOIL30BaHIE BaXKHEUIIINX HEOPraHN4YCCKUX BCIIECCTB B 6HTy u HpaKTquCKOﬁ JACATCIIBHOCTHU

JCATCIBHOCTH YCIIOBCKA.

OK 01
OK 02

K 1.1
IIK 1.2

IIK 2.1

K 3.1



OcHOBHOE co1ep:KaHue 2 OK 01

Tema 3.3. [Teopernyeckue 3aHATHSA 2 OK 02

Unentundukanns  |penTndukaims HeOPraHUYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA METAIUIOB H HEMETAJIOB,IIOTyYCHHE OK 04

HEOPraHn9IeCKUX  coenuHEHN METAUIOB M HemeTauioB.MaeHTn(uKanus HEOpPraHUYeCKUX BEHIECTB C HCIOJB30BAHUEM WX|2

BCIICCTB (DU3UKO-XMMUYECKIX CBONCTB, XapaKTEPHBIX KAUeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiuy Ha cyabgaT-,
KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH aMMOHHUSL. K 1.1
IK 1.2
2
3auér (uexnmii -20 yacoB, NpaKkTHYecKHX padot — 144yacoB) K 2.1
Pazgen 4. CTpoenne 1 CBOMCTBA OPraHMYeCKHUX BeleCTB 20
Tema 4.1. |\OcHoBHOE colep:KaHue 4 OK 01

Knaccnduxamus,  Teopermueckoe obyuenne 2




CTPOCHHE u
HOMEHKJIATypa Op-
TaHNYCCKNX BC-

ILIECTB

[losiBIIeHHE M pa3BUTHE OPraHUYECKOM XMMUM Kak Haykd. IIpenmer opranmdeckon xumuu. Mecto u 3Haye-

HHUEC opraHqucxoﬁ XUMHUH B CUCTCMC CCTCCTBCHHBIX HAYK.

XHMMHUYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHUs] aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOB-
HBIE ITOJIOKEHUSI TEOPUN XMMHYECKOTO CTPOEHUS OpraHMYecKknx coeamHeHud A.M. byrneposa. Yriepon-
HBII CKEJIET OPraHU4eCKOW MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHUS MOJIEKYJI.

I/I30Mep1/151 H U30MCPBLI.

[Tonsatue o ¢yHkunoHanpHOM rpymme. Pagukan. IlpuHnune! kmaccuuKaiy OpraHUYECKUX COEIMHEHHH.
MesxyHapo/iHasi HOMEHKJIATypa M NPUHIMIBI HOMEHKJIATYpbl OpraHM4eckux coenuHeHuid. [lonstue 006
Q30TCOJCPKALINX COCIMHEHUAX, OMOJIIOTMYECKH aKTHBHBIX BELIeCTBaxX (yrjiaeBoJax, JKUpax, Oelkax u Aap.),

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUAX (MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4ecKue 3aHATHA

HOMGHKHaTypa OpTraHN4YCCKUX COGZII/IHCHI/Iﬁ OTJACIIBHBIX KJIAaCCOB (HaCBIIIICHHI)IG, HCHACBIINICHHBIC U apOoMa-
TUYCCKUC YIJICBOAOPOAbI, CIIMPTHI, Q)CHOHH, AJIbACTN 1bl, KCTOHBI, Kap6OHOBI>Ie KHCJIOTBI U ,Z[p) Cocrasie-

HHUC IIOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (bOpMy.TI OPraHN4YCCKUX BCIICCTB OTACIIbHBIX KJIACCOB,

IK 1.1

IK 1.2

IK 2.1

IIK 3.1

UCIIOJIb3YSl UX HA3BAHUS MO CUCTEMATHYECKOM M TpUBMAIbHOW HOMEHKJAType (3TUJIEH, AalleTWIEH, IJIMLie-
puH, GeHomn, GpopManbaeru, yKCycHas KHUCIOTa, TIUIMH). PacueTsl mpocreiimeid popMynbl OpraHndecKon

MOJICKYJTbI, UCXOJIsSl M3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2,

OcHOBHOE CoAcpKaHue

12

OK 01



CaoiicTBa op-
TAaHNYCCKUX

COeqUHEHNH

Teop CTHYECCKOC oﬁyqelme

CBoiicTBa OpraHMYECKUX COEMHEHUH OTAENbHBIX KJIACCOB (0OCOOCHHOCTH KJIacCU(UKAUK U HOMEHKJIATyphl
BHYTPH KJIacca; FOMOJIOTUYECKUH psia U oOmiast ¢opMmyia; nuzomepusi; (U3NYECKUe CBONCTBA; XUMUYECKUE

CBOICTBA; CIOCOOBI TTOTyYCHUS ):

- HNOPEACIbHBIC YITICBOJOPObI (aJ'IKaHI)I n III/IKJ'IoaJ'IKaHI)I). FOpCHI/IC METaHa KaK OJHMH M3 OCHOBHBIX UCTOY-
HUKOB TCIIJIa B IPOMBINIJICHHOCTU U 6bITy. CBolicTBa MPUPOAHBIX YTJICBOJOPOAOB, HAXOKIACHUC B IIPHUPOAC

U IPUMCHCHUEC aJIKaHOB;

- HCHOPCACIBbHBIC (aJ'IKeHBI, AJIKMHBI U a.]'IKaI[I/ICHI)I) N apOMAaTHUYCCKHUC YITICBOAOPOAEI. FOpeHI/IC allICTUJICHA

KAaK UCTOYHHK BBICOKOTEMIICPATYPHOT'O INIAMEHHU JIA CBAPKU U PE3KH MCTAJLJIOB

- KHCJI0poACOACPKAIKUE COCAMHCHUA (CHI/IpTBI u (I)CHOJ'ILI, Kap6OHOBLIe KHCJIOTBI 1 3(1)I/IpBI, AJIbJACTUABI U

KETOHBI, KUPBI, YIIeBoAbl). [IpakTHdeckoe mpruMeHEHHE dTUIICHTIINKOIS, THieprHa, ¢peHomna. [I[pumenenne
dopmanbiernia, aneraabAeTuaa, YKCYCHOW KUCIOTHl. Mblla KaK COJHM BBICIIMX KapOOHOBBIX KHUCIOT. Mo-

FOII[E€ CBOMCTBA MbLJIa

- a30TCoACPKAIMUEC COCAMHCHUA (aMI/IHBI 1 aMHMHOKHUCJIOTHI, 6eJ'IKI/I). BBICOKOMOJIGKYJ'IHPHBIC COCIMHCHUA

(cuHTEeTHMYECKHEe M OMOJIOrMYeCcCKU-aKTUBHBIE). MoHOMEp, mosnuMep, CTpyKTypHOe 3BeHo. [lonmmepuzanus

9TUJICHA KaK OCHOBHOC HAIIPaBJICHUEC €TI0 UCITIOJIb30BAHMUS.

IIpakTU4ecKue 3aHATHA

OK 02

OK 04



CBolicTBa OpraHM4YeCKUX COEIMHEHUM OTIEIbHBIX KJIacCOB (TpUBHAJIbHAS U MEKIyHapOiHasi HOMEHKJIATY-
pa, XUMHUYECKHE CBOWCTBA, CHOCOOBI MOJIyUYEHUs): TpeAeibHbIe (AKaHbl M IIMKJIOAIKAHBI), HENpeAeIbHbIe )
(anKeHbl, aNKUHBI U AIKaJIUCHbI) U apOMaTHYECKUE YTIEBOJOPOIbI, CIIUPTHI U (DEHOJIbI, KApOOHOBBIE KHCIIO-

Thl 1 3(1)I/Ipbl, AJIBbJACTUABI U KCTOHBI, aMUHbI U dMHUHOKHUCIIOTBI, BLICOKOMOJICKYJIAAPHBIC

COCINMHCHUS, COCTAaBJICHUC ypaBHeHI/Iﬁ XUMHWYCCKHUX peaKuHﬁ C Yy4aCTUEM OPraHMYCCKHUX BCIICCTB HAOC-

HOBAHUH UX COCTABA U CTPOCHUA

CocraBieHne cXeM peakiil (B TOM YHCIIe TI0 MPEIOKEHHBIM IIETIOYKaM TIPEBpaIeHU), XapaKTepHU3yio-

[MX XMMHYECKHE CBOMCTBA OPraHMYECKUX COECTUHEHHUH OTIENbHBIX KJIACCOB, CIIOCOOBI UX MOJy4YEHUS U
Ha3BaHUE OPTaHMYECKUX COCIUHEHUH 10 TPUBUAIBHOW WM MEXIYHAPOJAHOW CUCTEMAaTUYECKON HOMEHKJIA- 5

TYpC. Pelienne npakTUKO-OPUEHTUPOBAHHBLIX TEOPETUYECKUX 3aJaHMU Ha CBOICTBA OpTraHUYCCKUX COCoU-

HEHUHN OTACJIbHBIX KJIaCCOB

Teopernueckoe o0yuenue

['eHeTnyecKas CBA3b MEXKIY KJIACCAMH OPTraHUYECKUX COCIMHEHUM.

Tema 4.3.

OcHOBHOE coiepKaHue 4

Teopernueckoe o0yuenue 2

OK 01



Wnentuduxarnms

OpraHHU4CCKUuX BC-

IIECTB, HUx
3HAYCHHE 51
MIPUMEHEHNE B
OBITOBOH H
MIPOU3BOICTBEHHOMN

ACATCIBHOCTH 4YC-

JIOBCKa

buooprannueckue coenuHenus. [IpuMenenne n 6uonorndeckas posib yriaeBogoB. OKHCIEHHE YITIEeBOAOB -
MCTOYHUK SHEPIHHU KUBBIX OpraHn3MoB. O0IacTu MpUMEHEHUs] aMUHOKUCIIOT. [IpeBpariienust 6eIK0B MUK
B opranusMe. buonornueckue ¢pynkimu 0enkoB. buonorndeckue ¢pyHkuuu *KupoB. Poinb opranndeckoit xu-|2

MHH B PCILICHUU HpO6J'IeM HHHICBOﬁ u BHGPFCTI/I‘ICCKOI;'I 6630HaCHOCTI/I, B pa3BUTUN MCIUIIUHBI,

CO3JJaHUU HOBBIX MaTEpUAJIOB, HOBBIX UCTOUYHHUKOB SHEPTUHU (AJIbTEpHATUBHBIE UCTOUYHUKH dHEeprun). Omnac-
HOCTh BO3JICHCTBHS Ha XUBBbIE OPraHU3Mbl OPTaHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB (YIJIEBOIOPOJIHI,
CHUPTHI, (PEHOJBI, XJIOPOPTaHUUYECKUE TMPOU3BOAHBIE, allbJETUABI U Jp.), CMBICI MOKa3aTelNs MPeAeabHO J10-

MyCTUMOM KOHIIEHTPALIUH.

[IpakTnyeckue 3aHATHSA 2

Pemrenye 3amanuii Ha I/IJIGHTI/Id)I/IKaHI/IIO OpraHMYeCKHUX COSIMHEHNH OTIEILHBIX KIIACCOB

(Ha mpuMepe anbIeruaoB, KpaxMaia, YKCYCHOH KHCIOThI, OCMKOB U T.I.) C UCIIOJIB30BAaHUEM UX (PU3HKO-

XUMHUYECKHX CBOMCTB U XapaKTCPHBIX

OK 02

OK 04

Ka4CCTBCHHBIX pCaKLII/Iﬁ. I[eHaTypauwI Oenka IIpHU Harp€BaHuu. HBGTHBIC pCaKknuun OcnkoB. Bo3HUKHOBEHHE
AHAJIUTHYCCKOI'O CUIHaJla ¢ TOYKHU 3PCHHA XUMHUUYCCKUX IMPOUCCCOB IIPpU IMMPOTCKAHHUH Ka4eCTBEHHOM peak-

U, HOSBOJ’I?IIOHIGI\/’I HHCHTHq)HIIHpOBaTB MPEAIOKCHHBIC OPraHNYCCKUEC BEUICCTBA




Paznen 5.

Kunernueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYIECCKUX peaKHI/Iﬁ

Tema 5.1.Ckopocts|OCHOBHOE COIepKAHUE OK 01
XUMHYCCKHX  PCAK-Teopernueckoe o0yuyeHue
OK 02
Oouil. XUMHYECK O¢€
CKOpOCTh peakIny, ee 3aBUCUMOCTh OT PA3IUYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOMIMX BEIIECTB, KOHIICH-
paBHOBECHE .
Tpalll{ pearupyronnX BEIIeCcTB, TEMIIEPATYphl U IJIOMAAN PEAKIIMOHHOM nmoBepxHOCTU. TerioBsie 3ddek-
Thl XMMMUYECKUX peaklUid. DK30- U 3HJOTEPMHUUECKUE, PEAKIIUH.
OOparuMocTh peakiuii. XMMHUYECKOEe PAaBHOBECHE W €Tr0 CMEIICHHUE IO JCHCTBHEM PA3IMYHBIX (haKTOPOB
(KOHIIEHTpalMs PearecHTOB WM MPOAYKTOB pEaKklvu, JaBjeHHEe, TeMIepaTypa) A CO3IaHUs ONTUMAIIbHbBIX
YCIIOBUM MPOTEKaHUs XuMu4yeckux npoueccos. [Ipunmun Jlelllarense
IIpakTHYecKne 3aHATHA OK 01
Pemenrie mpakTHKO-OPHUEHTUPOBAHHBIX 33/1aHU Ha aHANU3 (DAaKTOPOB, BIMSIONIMX HA U3MEHEHUE CKOPOCTH OK 02
XUMHUYECKON peaklyu, B T.4. C MO3ULMHA IKOJIOTHYECKU 1I€1eco00pa3sHOro MmoBeaeHust B ObITY U TPYAOBOH
N . K 1.1
NESATENBbHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH MPUPOTHOMN CPEbl.
Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUN Ha IpuMeHeHue npuHuuna Jle-1larenbe nis HaXOXKIAECHUS IIK 1.2
HaMpaBJICHUS] CMEIICHHSI PAaBHOBECHS] XUMUYECKOM PeakIuy U aHalu3 (PaKTOPOB, BIUSIOUINX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS
Pazgen 6. PacTBOpsI
Tema 6.1. OcHOBHOE coiepKaHue OK 01

Teopernueckoe 00yuenmne

OK 02




ITonsarue o |PacTBopenue kak (hu3nko-xumuueckuil mpouecc. PactBopbl. CriocoObl MpUroTOBIEHUS pacTBOpoB. PacTBo- OK 07
pacTBopax puMocTb. MaccoBast 1071 pacTBOpPEHHOTO BemiecTBa. CMBICH MOKa3aTels MpeaebHO JOMYyCTUMOM KOHIICH-
Tpallly U €ro UCIOJb30BaHUE B OLIEHKE SKOJIOTHUECKON 6e30MacHOCTH.
[IpaBuia HKOJIOTHYECKH 1I€TIECO00pa3HOTO TOBEACHUS B OBITY U TPYIOBOM AEATEILHOCTH B LEISIX COXpaHe-
HUSI CBOETO 3JI0POBbsI M OKPY)KAIOLIeH MPUPOIHON Cpelibl; ONACHOCTh BO3JCHCTBHUS HA KHMBBIE OPTaHU3MbI
OTIpe/IeJICHHBIX BEILIECTB.
Tema 6.2. |OcHOBHOE cO/IepPKAHUE 2 OK 01
Hccnenosanue [IpakTuyecKkue 3aHATHA 2
OK 02
CBOWCTB pacTBOPOB = —
Pelienre 3a/1au Ha MPUTOTOBJICHHE PACTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIIEHTpaIuH (C MPaKTHKO- OPH-
OK 04
€HTHPOBAaHHBIMH BOIPOCAMH) U OTIPENIEIIEHIE CPEIbI BOJHBIX PACTBOPOB
PemieHrie MpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/laHUN HAa PACTBOPBI, HCIOJIb3yeMble B OBITOBOM H
MPOM3BOJICTBEHHON JESITETPHOCTH YEJIOBEKA.
IIpodeccnoHaIbHO-0pUEHTHPOBAHHOE codep KaHue (colepKaHue MPUKJIATHOTO MOTYJIsl)
Pazgen 7. Xumus B ObITY U IPOU3BOICTBEHHOM AeATEIbHOCTH YeJ10BeKa 4 OK 01
Tema 7.1. Xumus B|(OcHOBHOE COaepKaHHe 4 OK 02
OBITY M TPOHM3BOJ- Teopernueckoe od0yueHue 2
. OK 04
CTBEHHOH JeATelb- = = =
Hogeiimuye nOCTHXEHUS XMMHUYECKOW HAyKHM M XUMHUYECKOW TexHoJoruu. Ponb xumun B oOecrieueHUH IKO-
HOCTHU YeJIOBEeKa . . . OK 07
JIOTMYEeCKO, YHEPTETHISCKON M MHUIIEBON O€30MaCHOCTH, Pa3BUTHH MEIWIHHEL [IpaBuiia moncka u aHan3a
XUMUYECKON MH(POpMAIMK U3 pa3IMYHBIX UCTOUYHUKOB (HayyHas M yuyeOHO-Hay4yHas JUTEpaTypa, CpeicTBa2 IK 1.1




MaccoBoil uHpopmanuu, cetb MIHTepHeT)

I[IpakTHyeckue 3aHATHSA

[Touck 1 aHAJIN3 KEHCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJIOTUI 6 Obimy u ¢ yuemom Oyoyuieii

np0¢eccuonaﬂbuoﬁ oessmenbHOCmU O memam. KpacCKH, CTCKJI0, KEpaMHKa, MaTCpHaJIbl JJId JICKTPOHUKH,

N

IIK 1.2

IIK 2.1

I1K 3.1

HaHOMATCPHaJibl, TCKCTUJIbHBIC BOJIOKHA, UCTOYHUKU SHCPIruU, OPraHUYICCKUC U MUHCPAJIBHBIC y,I[O6peHI/I$I,

JICKAPCTBCHHBIC BCIICCTBA, OBLITOBas XUMHMSI.

3amuTa: [IpeacraBnenue pe3yabTaToB pPelieHus KeicoB B (hopMe MUHU-IO0KIIAIa C IPE3CHTAINEH, BUIEO-

poJuKa, pa3pabOTKH MakeTa caiita u ap.

/InpdepeHunpoBaHHbIN 3a4eT

Bcero

68




3. YCJIOBUS PEAJIM3ALIUY YUEBHOM JUCIUILINHBI

3.1 TpeOoBannss K MHHHMAJIBbHOMY MATEPHAJBHO-TEXHHYECKOMY olecmede-
HHUIO.
Peanmuzanus ydeOHONW AWCHMIUIMHBI TpeOyeT Hamudus ydeOHoro kabumHera «Xwu-
Mus»; ObopynoBaHue yaeOHOTro KaOMHeTa:

- TI0CAJIOYHBIEC MECTa MO KOJINYECTBY O0YJAIOIINXCS;

- pabodee MeCTO MPENoaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAHBIX TOCOOU « XUMHUSD»;

Texuuueckue cpeacTBa 00ydeHus:
- KOMIBIOTEP C JUICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUeHHEM;
- MyJbTUMEAHUAIIPOEKTOP

- 9KpaH

3.2. UudopmannonHoe odecrnedeHue 00ydeHust

st oOyuarormxcst
1. Tabpuensu O.C. Xumus: y4e0. ans ctyld. cpen. npod. yueb. 3asenenuii / O.C. ['abpuensH,
N.T". Octpoymos. — M., 2008.
2. I'abpuensun O.C. Xumus B TecTax, 3a7adax, YIpaKHCHHIX: yueO. TOCOOUe s CTYI. CPE/l.
npod. yuebnsix 3aBeaenuit / O.C. 'abpuensn, I'.I'. JIpicoBa — M., 2010.
3. I'abpuensu O.C. [TpakTukyMm 1o o01Iei, HeoOpraHMYECKOW U OPraHUIECKOr XUMUH: yueO. mo-
cobue s cryA. cpen. mpod. yueb. 3aBenenwii / ['abpuensu O.C., Octpoymos WU.T'., lopodeera
H.M. — M., 20009.
4. I'abpuensua O.C. Xumus. 10 kiacc. ba3oBswiif ypoBeHb: yued. s 001eo0pazoBat. yapexie-
Huii. — M., 2010.
5. I'abpuensa O.C. Xumus. 11 kimacc. ba3oBsiii ypoBeHb: y4e0. st 001Ie00pa3oBar. yupexie-
Hui. — M., 2010.
6. 'adbpuensu O.C., OcrpoymoB N.T"., Octpoymosa E.E. Oprannueckas Xumus B TeCTax, 3aja-
yax ¥ ynpaxHeHusax. — M., 2008.
7. T'abpuensu O.C., OctpoymoB U.T'., BBenenckas A.I'. O0miast xumus B TecTax, 3a1a4ax u
ynpaxkHeHusx. — M., 2008.
8. Kyszpmenko H.E., Epemun B.B., ITonkos B.A. Kpatkuii kypc xumuu. — M., 2000.

9. Inuyruna I'.B. Xumus u noBceAHEBHAs )XU3Hb yenoBeka. — M., 2004.



ns npenogaBareneit

10. Tabpuensu O.C. Xumus a1 npenogaBarenis: yaeoHo-meroandeckoe mocooue / O.C. ['abpu-
ensH, I'.I'. JIeicoBa — M., 2010.

11. I'abpuensa O.C. HacronbsHasa kaura yuutenst xumuu: 10 knace / O.C. T'abpuensn, U.I'. Oct-
poymoB — M., 2009.

12. T'abpuensa O.C. HacronbHas kaura yuutens xumuu: 11 kmace: B 2 4./ O.C. T'a- 6puensH,
I'.T". JIstcoa, A.I'. Beemenckas — M., 2009.

13. Ky3nenosa H.E. O6yuenne xumun Ha ocHoBe MexnpeaMeTHoi unrerpanuu / H.E. Ky3ne-
nosa, M.A. Illaranos. — M., 2004.

14. YepHoOennckas I.M. Meroauka o0ydeHuss XuMUM B cpefHei mkoiue. — M., 2003.
IMa6puensa O.C. JlpicoBa I'.I'. Xumus 11 npenogaBaress: MeTOJu4ecKoe mocooue. — M.,
20010.

15. http://lwww.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html .

http://courses.urc.ac.ru/eng/u6-7.html

http://www.ikt.ru http://prepodavatel.narod.ru/modtechnology.html

http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny

http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm

http://yuspet.narod.ru/disMeh.htm

HNHuTepHeT pecypcebl:

Jlanb: snextpoHHO-OMOMMOTeYHas cuctemMa. — URL:https://eJanbook.com/

[Mopran GpyHIaMeHTATBPHOIO XUMHUECKOTo oopa3oBanust Poccun. - URL: http://www.chemnet.ru

XuMmus UIs BCeX: WITIOCTPUPOBAHHBIE MaTepHalibl 1o 001Iel, OpraHMYecKor U HEOPTaHUIECKOM

xumun. - URL:http://school-sector.relarn.ru/nsm/

Kypuan "Xumus u XKuszas - XXI sex". - URL:http: //www.hij .ru

VYyeonuk xumun. Benymuit [I. M. XXunun. bonee cta Bujeo3anuceit S5KClepuMeHTOB € YPOKOB -

URL:http: //my. mail .ru/community/chem-textbook/

Mup xumun. Ha caiite: kpaTkuif Kypc XMMuH, Ouorpadui XMMHUKOB, CTaTbU, BEIIECTBA, OIIBITHI,
My3el. O6nacT XMMHMM: OpraHuYecKas, aHaTUTUYeCKasl, SKOXUMHUsL, HePTEeXUMUS, TEPMOXUMHUS.

- URL:http://chemistry.narod.ru

Bupryansnas Xumuueckas [lkona. - URL:http: //him-school .ru

https: //edu. sirius. online/#/course/3 64

Xwumust Bokpyr Hac. - URL:https://www.lektorium.tv/chemistry

15 onnaitn-pecypcos mo xumun. - URL: https://media.foxford.ru/articles/chemistry-online



http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru/
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm
https://e.lanbook.com/book
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
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http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://him-school.ru/
https://edu.sirius.online/%23/course/364
https://www.lektorium.tv/chemistry
https://media.foxford.ru/articles/chemistry-online

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMSI
YYEBHOM TUCIUTIINHBI

KoHTpoab 1 oumeHka pe3ynbTaTOB OCBOCHHUS YUE€OHOH AMCHUILIMHBI OCYIIECTBISIETCS

npenoaaBaTeyieM B MPOLECCEC MPOBCACHUSA IPAKTHYCCKUX 33.H$ITPII>1, TCCTUPOBAHUA, 4 TAKKC

BBIINNOJTHCHUA 06yanOIHI/IXC$I HHAWBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTaThl 00y4YeHus

(oCBOECHHBbIE YMEHUSs], YCBOCHHbIE 3HAHNA)

(I)Oprl U ME€TOAbI KOHTPOJISAA U OUECHKHU pE-

3yJIbTATOB 00y4eHUsI

B pesynbraTe OoCBOCHHS Y4€OHOW AMCITUTUTAHBI
«XUMUS» 00YJaIONINIACS TOIKEH YMETh!

Ha3bIBaTh: M3YYEHHbIE BEIIeCTBAa 10 TPUBHAIBLHOW WU
MEXAyHApOJIHON HOMEHKJIAType;

ONpPENEIATh: BaJCHTHOCTh U CTENEHb OKUCICHUS XUMHU-
YECKHUX DJIEMEHTOB, THI XUMHYECKOW CBSI3U B COCIMHE-
HUAX, 3apsi/i MOHA, XapaKTep Cpellbl B BOAHBIX pacTBOpax
HEOPTaHWYECKUX M OPraHWYECKHX

COCIMHCHUM, OKUCIUTENIb M BOCCTAHOBUTEINb, MPHU-
HaJJIEKHOCTh BEIIECTB K pa3HbIM KJlaccaM HEOpraHWYe-
CKHX M OPTaHUYECKUX COETMHEHMIL;

XapaKTepU30BaTh: AJIEMEHTHl MAaNBIX TMEPHOIOB MO HX
nostoxkennro B Ilepunommueckoit cucreme [I.1. Mennene-
eBa; oOIIMe XMMUYECKHE CBOWCTBA METAIJIOB, HEMETal-
JIOB, OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX U OpraHuye-
CKMX COCOUHEHWI; CTPOCHHE M XUMHUYECKUE CBOMCTBa
M3YYEHHBIX HEOPTaHWMYECKHX W OPTaHMYECKUX COETUHE-
HUM;

OOBSICHSITh: 3aBUCHMOCTH CBOWCTB BEIIIECTB OT MX COCTa-
Ba U CTPOEHWsI, TIPUPOAY XUMHUYECKOW CBSI3UM (MOHHOU
KOBJICHTHOM, METAUTMYECKONH W BOJOPOJHON), 3aBUCH-
MOCTh CKOPOCTHM XHMHYECKOM pEaKUUh U IOJIOKECHUE
XUMHUYECKOTO PABHOBECHSI OT Pa3IMYHBIX (PaKTOPOB;
MIPOBOJIUTH: CAMOCTOATEIHHBIA MOMCK XUMHUYECKOM HH-
(dopMarmu ¢ UCMONL30BaHUEM PA3IUYHBIX HCTOYHHKOB
(HayYHO-TIOMYJSIPHBIX ~ U3JIaHWH, KOMIBIOTEPHBIX 0a3
JTAaHHBIX, pecypcoB MHTepHETa); UCIOIh30BaTh KOMITHIO-
TEPHBIE TEXHOJIOTUU IS 00padOTKHU M TIepeaadyu XUMHU-

4ecKo MH(OpMAaIMU U ee MPEACTABICHUI B Pa3InUHbIX

Tekymuit KOHTPONIb B popme:
CaMOCTOATEIbLHBIX padoT;
71a00paTOPHBIX U MPAKTHUECKUX PadOT;
TEMaTUYECKUX TECTOB,;

XUMHYECKUX TUKTAHTOB,;

KOHTPOJIbHBIX paboT 1o TeMaM y4eOHOi
JUCUMIUIMHBL.  Texkymui KOHTPOJb B
dbopme: caMOCTOSTENHHBIX PaboT;
NPaKTUYECKUX padoT;

TEMaTUYECKHUX TECTOB;

XUMUYECKUX TUKTAHTOB;

KOHTPOJIBHBIX padOT MO TeMaM y4eOHOM
JUCITUTUTUHBL.

tdopme

(g depeHInpPOBaHHOTO 3a4eTa.

WTOroBelii  KOHTPOIb B




tdopmax;

CBSI3BIBATh: U3YyUYCHHBIH MaTepual co CBoed mpodeccro-
HaJbHOM NeATECITbHOCTHIO;

pemiarh: pacuyeTHhIC 3a/a4u M0 XUMHYCCKHM (POpMYyIIaM
U YPaBHCHUSIM;

WCTOJIb30BaTh NPUOOPETEHHBIC 3HAHUS W YMEHUs B
MPAKTUYECKON JEATENBHOCTU U IOBCEIHEBHOW KU3HU:
JUTSE OOBSICHEHUS XMMUYECKUX SBIICHUH, TIPOUCXOSIITNX
B TIpUpo/ie, OBITY ¥ Ha TIPOU3BOJICTBE;

OTpeNeICHUSI BO3MOXHOCTH IPOTEKAHUS XUMHUYECKHUX
MPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX M OLEHKH HX IIO-
CIIEICTBH;

SKOJIOTUYECKH TPAMOTHOTO MOBEACHUS B OKPYKaIOIIEH
cpene;

OIICHKH BJIMAHUS XFUMHYECKOTO 3arpsi3HEHUS OKPYKaro-
el cpenpl Ha OPraHu3M YellOBeKa U JIPYTHe JKUBBIE Op-
TaHU3MEL,

KPUTHYECKON OIEHKU JOCTOBEPHOCTH XMMHUYECKOU HH-

¢dbopmarmu, NoCcTynaromei u3 pa3HbIX HCTOUHHKOB.




