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PABOYAS ITPOTPAMMA
YYEBHOM JJUCIIUTIJIMHBI
0/11.12 ®PUBUKA
no cnenuajabHocTu 40.02.04 FOpucnpyaenums

Tamo60B 2026



[Iporpamma yuyeOHOM AUCIUIUTMHBI pa3paboTaHa HA OCHOBE NMPUMEPHOHN paboueit mpo-
rpaMMBbl  00IIe00pa30BATENBHON AUCIHUILTUHBI «XUMUS» IS MPO(ecCHOHANBHBIX 00pa3oBa-
TENBHBIX OpraHu3alui, pazpadotanHol PeneparbHBIM TOCYAaPCTBEHHBIM OIOKETHBIM 00pa3o-
BaTEJIbHBIM YYPEKACHHEM JOMOJHUTEIFHOTO NpodeccroHaabHoro obpasoBanus «MHCTUTYT
pa3BuTHs Po(hecCHOHANBHOT0 00pPa30BaHU» U PEKOMEHIALNI 110 pealn3alud CpeHero ooe-
ro oOpa3oBaHUS B IIpeJeNax OCBOCHUS 00pPa30BATENIFHON MPOTpaMMbI CPEAHET0 MpodheccHo-

HaJbHOTO oOpa3zoBanusi MuHUCTepcTBa npocBemenus Poccun ot 14.06.2024 Ne 05-1971.

Opranuzanus-pazpadotunk: AHITOO «TamMO0BCKMii KOIEAK COLMOKYIBTYPHBIX TEXHOJIOTHIDY

CocraBurens: IBanoBa A.E. — npenoaaBaTejib XUMHU - ouosiorun

[IporpamMmma paccMOTpeHa METOJUYECKUM COBETOM.
[Tpotoxon Ne 6 ot 28 nekabps 2025 roaa.
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1. OBILASI XAPAKTEPUCTUKA PABOYEI1 IPOT'PAMMBI
YYEBHOUW JUCHUIJINHBI OJ1.12. XUMUS

1.1. O06s1acTh IPUMEHEHHS! IPOTPAMMBbI

Pabouas mporpaMma yueOHOM TUCHUILUIMHBI MOXKET ObITh UCIOJIb30BaHa JJIs TOJAr0-
TOBKH CTYJIeHTOB 110 crieranbHocTH 40.02.04 FOpucnpynenius Ha 6a3e OCHOBHOTO 00I11Ie-
ro oOpa3oBaHusl.

B nporiecce u3ydeHuss XMMUU y 00y4alOLIUXCsl Pa3BUBAIOTCA [TO3HABATEIbHBIC HHTEPE-
Cbl U MHTEJUIEKTYyaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM IIPUOOPETEHUS
3HAHUN 10 XMMHUU B COOTBETCTBHH C BO3HUKAIOLIUMU KHU3HEHHBIMU TIPOOJIEMaMu, BOCIIH-
ThIBaeTCA OepexKHOE OTHOILIEHUS K MPUPOJE, MOHUMAaHKUE 3J0POBOTO 00pa3a KU3HU, HE0O-
XOAMMOCTH TPEAYNpPEekACHUS SBJICHUN, HAHOCSIIUX Bpel 3J0POBbIO M OKpY’KaIoIIeh cpe-
ne. OHM OCBaMBAaIOT MPUEMBI TPAMOTHOT0, 0€30IIACHOTO MCIIOIB30BaHUS XUMHUYECKUX Be-

ICCTB U MAaTCPHUAJIOB, TPUMCHACMBIX B 6BITy, CEIBLCKOM XO35MCTBE U Ha IMPON3BOACTBC.

1.2. Mecro AMCHHMILIMHBI B CTPYKTYpPe OCHOBHON npodeccHoHaaLHol 06pa3oBaTe/hb-
HOIl MporpamMMsl: nporpaMma y4eOHOW JUCHMIIMHBI «XUMHUS» BXOAUT B 00I1€00pa3oBa-

TENbHBIA ITUKII.

1.3. e u 3272491 y4eOHOH TUCHUILIHHBI

(¢hopMUpOBaHHE Y CTYJEHTOB MPEJICTABICHHUSI O XUMHUYECKOW COCTaBJISIONICH eCTECTBEHHO-
HAy4YHOU KapTUHBI MUPA KaK OCHOBBI MIPUHSITHS PEUICHUH B )KMU3HEHHBIX M IPOU3BOCTBEH-

HBIX CUTYyallUAX, OTBCTCTBCHHOI'O ITIOBCACHUS B HpHpOI[HOﬁ cpeac.

3aga4yu JMCUUILUIMHBI:

1) chopmupoBars moHMMaHKUE 3aKOHOMEPHOCTEN TIPOTEKAHUS XUMUYECKUX MPOIIECCOB U
SIBJICHUN B OKPYJKaIOLIECH cpenie, LIeIOCTHON Hay4YHON KapTHUHBI MUPA, B3aUMOCBSA3HM U B3a-
MMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTH YMEHHMs COCTABIATH (JOPMyJIbI HEOPTaHMYECKMX M OPTaHMYECKUX BEIIECTB,
YpaBHEHHS XUMHUYECKUX PEaKIUii, OOBACHATh UX CMBICI, HHTEPIPETHPOBATH PE3YIIbTATHI
XMMHMYECKHUX SKCIICPUMEHTOB,

3) chopMupOBaTH HABBIKU MPOBEACHHS MPOCTEHIIMX XMMUYECKHX IKCIIEPUMEHTAIBHBIX
UCCIIeZIOBaHUM ¢ cOOII0IEHUEM MpaBUIl Oe30MacHOro o0palleHus ¢ BellecTBaMu 1 jJabopa-

TOPHBIM 000PYAOBAaHHEM;

4) Pa3BUTb YMCHUS UCIIOJIB30BATh I/IH(I)OpMaI_II/IIO XUMHUYCCKOI'O XapaKTepa U3 pa3JIMIHbIX



HCTOYHHUKOB;

5) chopmupoBaTh yMeHHUs IPOTHO3UPOBATH MOCIEACTBHIS CBOEH JESTENBHOCTH U XUMH-

YCCKHUX NPUPOAHBIX, OBITOBBIX U MMPONU3BOACTBCHHBIX IIPOLCCCOB;

6) chopMUpOBaTH TIOHHMAHHE 3HAYMMOCTH JIOCTHKEHMN XMMUYECKOH HAYKH W

TEXHOJIOTHH JJISI Pa3BUTHSI COITUATBFHON M TPOU3BOCTBEHHOM cep.
OcHoBHbIE TUAAKTHYECKHE eAUHUIIBI (TeMBbI):

Tema 1.CtpoeHue aTOMOB XUMHUYECKUX IEMEHTOB U IPUPOJa XUMUYECKOU CBSA3U
Tema 2.Ilepuonnyeckuii 3axoH u Tadbnuua J.M. Menneneepa

Tema 3. Tumnbl XUMHUYECKUX pEaAKIUI

Tema 4 DnexTposnTHUECKask TUCCOLMALNSA U MOHHBII 0OMEH

Tema 5 Kitaccudukanus, HOMEHKIAaTypa U CTpOSHHE HEOpraHMYECKUX BemecTB Tema 6
WnenTudukaisi HEOPraHNIeCKUX BEIIECTB

Tema 7 Knaccudukanusi, cTpoeHre ¥ HOMEHKJIaTypa OpraHn4ecKuX BemecTB Tema 8
CBoiicTBa OpraHUYECKUX COCTUHEHUM

Tema 9 Unentudukanus opraHMueCKuX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHUE B OBITOBOM 1
IIPOU3BOJICTBEHHON EATEIBHOCTH YEI0BEKa

Tema 10 .CkopocTh XMMUYECKUX pEAKIIH. XUMUYECKOE pAaBHOBECHE

Tema 11 IlonsTHe o pacTBOpax

Tewma 12 MccnenoBanue CBOMCTB pacTBOPOB

Tema 13 Xumus B ObITY ¥ IPOU3BOJICTBEHHOM AEATEIHHOCTH YEJIOBEKA

IInanupyemMble pe3yJbTaThl 0CBOCHHS 00111e00pa30BaTe/IbHON AUCUUIIMHBI B COOTBET-

crBuu ¢ ®I'OC CIIO u Ha ocaose ®I'OC COO

Ocoboe 3HaueHue yuyeOHas NUCHUIUIMHA «XUMUS» HMeEeT NpH (HOPMUPOBAHHM He
TOJIbKO 00IIuX KomreTeHuui (tabnuuma 1), HO U B co3maHuu 0as3bl Uit GOPMUPOBAHUS

npo¢eCCHOHANBHBIX KOMIIETEHITNH (Tabsuma 2)



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUTLJINHBI

2.1. O6bem yueGHO# JUCHHMIIMHBI M BUbI y4e0HOi paGoThI

O0BbeM yacoB

Buj yueOHoM paGoThI

MaxkcumanbHast yaeOHasi Harpyska (Bcero) 68
Ob6s3arenbHas ayauTopHast yueOHasi Harpy3ka (Bcero) 68
Pa3nes 1. OcHOBBI CTPOEHHS BellecTBa 10
Pa3znen 2. XumMnuyeckue peakuuu 10
Pa3znen 3 CTpoenne U CBOWCTBA HEOPraHMYECKHUX BeleCTB. 14
Pazgen 4 CTtpoeHue u CBOMCTBA OPraHUYECKHUX BelleCTB 20
PazneasS.Knnernyeckue " TepMOANHAMHUYECKHUE 4

3aKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKUX PeaKuii

Pa3nen 6. PacTBopbl 4
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHON JeATEJIbHOCTH 4
YeJI0BeKa

Bueayoumopnas camocmoamenvnas paboma: NoAroToBKa 10-
KJa710B, pedepaToB, WHIANBUIYAITIHBHOTO
IPOEKTa C  HCHOJb30BAaHUEM UH(POPMAILIMOHHBIX

TEXHOJIOTUH, IKCKYPCHUU U OP.

Hmoeosas ammecmayus 6 ghopme ougghepernyuposanno2o 3avema 2




1.2. Temarnueckuii IJIaH U coaep/KAHNE TUCHUILIHHDBI

dopmupyemM
HaumeHoBaHue Conep:xanue y1e0HOro Mmarepuaia (0CHOBHOE U MPO(ecCHOHATbHO-OPUEHTHPOBAHHOE),1260- O6bem | PICKOMIETEHIT
pa3aesioB H TeM paToOpHbIe U NPAKTHYECKUE 3aHATHUS, IPUKJIATHOI MOTYJIb 4acoB nn
1 2 3 4
OcHoBHOe coiep:kaHue 64
Pasnen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne aToMOB  Teopernueckoe 00ydeHune 2
XUMHYECKHX DJIe-
MEHTOR u |CoBpemenHast Moxenb CTpoeHHst aroma. CHMBOJMYECKAH SI3BIK  XUMHHM. XHMHYCCKUH OJIEMCHT.
NpPHpOZIA XHMHHe- OnexkTpoHHass KoHpuryparus atoma. Knaccupukamuss XMMUYECKUX JIEMEHTOB (S-, p-, d-amemeHTsl). Ba- )
CKOIi CBSI3M JIEHTHBIC AJICKTPOHBI. BajieHTHOCTh. DIEeKTpOHHAS TPUPOAA XUMUIECKON CBSI3H. DJIEKTPOOTPUIIATEILHOCTD.
Bupl xuMuuecko CBsi3M (KOBaJCHTHAs, MOHHAsS, METaJUTMYECKas, BOJOPOIHAS)
1 criocoObl ee 00pa3oBaHUs
I[IpakTnyeckue 3aHATHSA 2
Penienue 3aannii Ha UCIOJIb30BAHUE XUMUYECKOW CUMBOJIMKHA M HA3BaHWW COCAMHEHHUN MO HOMEHKJIATYpe 1K 1.1
MEXIYHAPOIHOTO COI03a TEOPETUYECKON M MPUKIIATHOW XUMUU U TPUBHAILHBIX HA3BaHHM 711 COCTABIICHUS K 1.2
XUMHUECKUX (OpMYII ABYXaTOMHBIX COEIMHEHUHN (OKCUIOB, CyNb(HUIOB, TUAPUIOB U T.M.) U APYTUX HEOP-
FaHMYECKUX COCTMHEHUI OTIENbHBIX KiaccoB.lIpakThueckue 3a/laHus Ha YCTAHOBJICHHUE CBSI3U MEXKIY CTPO- 5 IK 2.1
€HHEM aTOMOB XHUMHUYECKUX AJIIEMEHTOB U MEPUOANYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
WX COeIMHEHUH B COOTBETCTBHH C TOJI0KeHHEeM [leproanueckoit CUCTEMBI.
Tema 1.2. OcHOBHOE coaepKaHue 4 OK 01




[lepuoanueckuit
3aKOH W Ta0auIa
J[.11. Menneneena

Teoperuueckoe o0yueHue

[lepuonnueckas cucteMa xuMmuueckux 3neMeHToB J[.M. Menneneera. ®usnueckuii cMmbici [leproanueckoro
3akoHa /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU

OK 02




[IPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUM C IIOJIOKECHHUEM XUMHUYECKOroO djeMeHTa B llepuonuyeckon
cucreme. MupoBo33peHUeckoe U HaydyHoe 3HaueHue [lepuonnueckoro 3akona [I.M. Menaeneesa. I[Iporuossl
JI.1. MenpneneeBa. OTKpBITUE HOBBIX XMMHUECKHX 3JIEMEHTOB.

IIpakTHYecKkune 3aHATHA

PemreHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMUYECKUX DIIEMEH-

TOB «MeTalnuecKkue / HEMCTAJIIJTIMYECCKUEC CBOI\/JICTBa, 9H€KTp00TpI/ILIaTCHLHOCTB, XUMHWYCCKUX JJIEMCHTOB B
COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U IOJIOXKCHUCM B HGpHOI[HHGCKOﬁ CHUCTEMC XUMHNUYCCKHUX 3JIC
meHToB JI.1. Menneneena.

K 1.1
K 1.2
K 2.1

Pa3zjnen 2. XuMnuyeckue peakuuu

10

Tema 2.1. Tumsr
XUMHYECKUX
peakuui

OcHoBHOe coaep:kaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIUN ¢ yJacTHEM HeopraHudeckux BemiecTB. CocTaBlIeHHE ypaB-
HEHWH peakUuil COEqUHEHNUs, Pa3JIoKEHUs, 3aMeIleHus,, OOMEHA, B T.4. PEAKLMHA TOpeHHs], OKUCIEHHUs- BOC-
CTaHOBJICHUS.

OKMCIIUTEIBHO - BOCCTAHOBUTEILHBIC peakniuu. Crenenn okucieHusa. OKUCINTENL U BOCCTaHOBUTENE. Co-
CTaBJICHUC U YPAaBHUBAHHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIILHBIX peaxum‘/’l MCTOIOM JJICKTPOHHOI'O Oananca.
OKHCITUTEIIFHO-BOCCTAHOBUTEIBLHBIC p€akuuu B MMpHUPOAC, IMPOU3BOACTBCHHEBIX MIpoHECCax MU KU3HCACATCIIb-
HOCTHU OPIraHU3MOB.

I[IpakTn4yeckue 3aHATHA

KosnyecTBeHHBIE OTHONIEHHS B XUMUHU. OCHOBHEIE KOJTUYECTBEHHBIEC 3aKOHBI B XMMHUHU U PAacCUCTHI IO ypaB-

HEHUSIM XUMHUYECKHX peakuuil. Moab Kak equHMIIa KOJWYecTBa BellecTBa. MoisipHas Macca. 3aKOHBI CO-
XpaHEHUsI MAacChl U SHEPTUH. 3aKOH ABOraapo. MoisipHblii 00beM razoB. OTHOCUTENbHAS MIIOTHOCTH T'a30B
PacueTsl 0 ypaBHEHUAM XUMHUYECKUX PEAKIMHA C MCIIOJIb30BAaHHEM MAacChl, 00beMa (HOpMaJIbHBIE YCIOBHS)

ra30B, KOJIMYCCTBA BCIICCTBA.

OK 01

K 2.1




OcHoBHOe coaep:kaHue

OK 01




TPUBHAIBLHON HOMEHKJIAType.

Tema 2.2. [TeopeTnueckoe o0yueHune 2 OK 04
ONEKTPOINTHYIECKA -
4 IMCCOMAIHA 1 Teopust MeKTpOAUTHYECKON Arcconranuy. VOHBI. DIEeKTPOIUTHI, HEANEKTPOIUTHL. Peakuuu HOHHOTO 00- 1K 1.2
OHHEIH OOMeH MeHa. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IyTeM COCTaBJICHMS MX MOJHBIX M COKPAIEHHBIX MOHHBIX ) K 2.1
ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIMK. 3a/1aHus HAa COCTABJICHUE HOHHBIX peakLuit
IIK 3.1
KounTtpoabHas padora 2
Pemienue 3amanuii Ha cocTaBiIeHHE peaklUil HOHHOTO OOMEHa, ONpeNeIeHUE Cpelbl BOJHBIX PacTBOPOB.
CocraBieHre U YpaBHUBAHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOOM 3JIEKTPOHHOTO OallaH-
ca. 2
Pasnen 3. CTpoeHne u CBOMCTBAa HEOPraHUYECKHUX BeleCTB 16
Tema 3.1. |OcHOBHOE coiepKaHHNe 4 OK 01
Knaccuduxkarus, T 5 5 OK 02
eopeTnyeckoe o0yueHue
HOMEHKJIaTypa H p y
CTPOCHHE HEOPTA~  [Tpenmer Heoprannueckoi xumuu. Kiaccupukanus HeOpraHuueCKUX BenecTB. [IpocThie U CIOKHBIE BEIIe-
HAYCCKIX BCHICCTB |o1py  (OcHOBHBIE KIACCHI CJIOKHBIX BEMIECTB (OKCHJIBI, THAPOKCHIBI, KHCIOTHL, COIM). B3auMOCBS3b Heopra-
HUYECKUX BEIIEeCTB. ArperaTHble COCTOSIHUA BemecTBa. Kpucramnnmueckue u amop@HbIe BelecTBa. THIIb
KPUCTANTMYECKUX PELIETOK (aTOMHast, MOJICKYJIApHAast, HOHHAs, METaJUTMYecKasi). 3aBUCUMOCTb (PH3HUECKUX 2
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMUECKON PELIETKU. 3aBUCHMOCTh XUMHUYECKON aKTHBHOCTH BEIIECTB)
OT BHJIa XMMHMUYECKOW CBSI3M M THUIA KPUCTAJUIMYECKOW pemeTku. [IpudamHel
MHOr000pa3usi BEIECTB.
I[IpakTHYeckne 3aHATHS 2
HoMeHkJaTypa HEOPraHMYECKUX BEIIECTB: HAa3BaHMWE BEIIECTBA MUCXOJS U3 UX XUMHUYECKOH (OpPMYIbI MU K 1.2
COCTaBJIEHUE XUMHUYECKOH (OPMYIIBI UCXOMs M3 Ha3BaHHA BemlecTBa 1o MexayHapoaHoil (MIOITAK) wmm ) ’




Perienue mpakTUYECKUX 3a/laHUH 10 KIaccu(UKAIIK, HOMEHKJIATYpe U XUMHUYECKUM (GopmyaMm

HEOPraHMUYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB (yrapHbIH Ia3, yIriIeKUCIbIN ra3, aMMHaK, ramieHas u3BecTb,
HerallleHass U3BeCTb, MUThEBAsl COAA U JPYTHX): HAa3bIBATh U COCTABIATH (POPMYJIBI XUMHUECKHX BEILECTB,
OIpENeNIATh IPUHAIEKHOCTD K KJIACCY.

VIcTOUHMKM XUMHYECKOW nH(popMalmu (CpeacTB MaccoBoi uHpopmanuu, cetb uTepHeT u npyrue). [Touck
MH(OPMALIMY 110 Ha3BaHUAM, HIICHTU(HUKAaTOpaM, CTPYKTYPHBIM (GopmMysiaMm

Tema 3.2. dusuko
XUMHNYCCKHC
CBOICTBa
HGOpFaHI/I‘-IeCKI/IX
BCIISCTB

OcHOBHOE coJep:kaHue

Teoperuueckoe o0yueHue

Mertasutel. O0ure pu3nIeckne 1 XUMHYECKHe CBOMCTBA MeTAIIIOB. CIIOCOOBI TOTy4YeHHs. 3HAUCHHE
METaJJIOB 1 HEMETAJUIOB B NMPHUPOJE U )KU3HEAEATEILHOCTH YeJIOBEKAa M opraHn3MoB. Koppos3us metaios:
BUIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAJIOB OT KOPPO3UHU

Hemeramner. O0mue gu3uveckue ¥ XUMUYECKUE CBOMCTBA HEMETAIUIOB. THUIHYHBIE CBOWCTBA HEMETAIIOR
[V- VII rpynm. Knnaccudukaryst 1 HOMEHKIaTypa COSTMHEHNH HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3J1e-
MEHTOB B ITPUPOJIE

XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUIAOB, KUCIIOT, CO-
nmer u ,Z[p) BaKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX COG,Z[I/IHGHI/II\/'I, BBICHIHX]
OKCHUIOB U THAPOKCHUIOB

I[IpakTn4yeckue 3aHATHSA

CocraBiieHne ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ C YHaCTUCM NPOCTHIX U CIOKHBIX HCOPTraHNYCCKUX

METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX
KHCIIOT, OCHOBaHUM 1 aM()OTEPHBIX THIPOKCHUIOB; HEOPTaHUUECKHUX COJIEH.

PerieHne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTaB, MOJIYYEHHUE U

0e30macHOe NCTIIOIH30BAHNE BAKHEHIITNX HEOPTAaHMYECKUX BEIIECTB B OBITY U PAKTUIECKOH NeSTETLHOCTH
NEATEIbHOCTH YEI0BEKA.

OK 01
OK 02

IIK 1.1
IIK 1.2

IIK 2.1
IIK 3.1




OcHoBHOe coaep:kaHue

OK 01




HUE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OpraHMUECKHUX BEIIECTB OTJEJIbHBIX KJIACCOB,

Tema 3.3. [TeopeTnueckne 3aHATHS 2 OK 02
Wnentudukanus -
HEOPraHMUECKUX VneHTuduKaIys HEeOPraHWYeCKHX BEIIeCTB. XMMUYECKHE CBOMCTBa METAUIOB M HEMETAJUIOB,IIOTyYCHHE OK 04
BeLeCTE COCMHEHUI MEeTalJIoB W HeMmeTaioB.MaeHTuUKaIs HEOPraHWYECKUX BEIECTB C HCHOJIb30BAHUEM HX 2
(U3NKO-XMMHYECKIX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakunii. KauecTBeHHBIE peaknuu Ha cybgaT-,
KapOOHAT- M XJIOPU/I-AaHUOHBI, HA KATHOH aMMOHHSI. 1K 1.1
K 1.2
; i 2 MK 2.1
3auér (aexumii -20 yacoB, NpaKTHYECKUX padoT — 14yacoB) .
Paznen 4. CTpoeHue U CBOICTBA OPraHUYeCKUX BelleCTB 20
Tema 4.1. |OcHOBHOe coiepKaHNe 4 OK 01
Knaccudukanms,
Teoperuueckoe o0yueHue 2
CTpOEHHE u
HOMCHKIJIATYPA OP-  []osiBieHre U pa3BUTHE OPraHUYCSCKOW XMMUM Kak Hayku. [IpeMeT opraHudeckoi xumun. MecTo u 3Hade-
[AHUICCKUX BC- HUC OPraHUYCCKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.
[IECTB
XUMUYECKOE CTPOEHUE KaK MOPSAJOK COSTUHEHHsI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJleHTHOCTU. OCHOB-
HbIC TTOJIOKEHUSI TEOPUM XHMHYECKOrO0 CTPOEHHsI OpraHmyeckux coenuHeHuid A.M. bytnepoBa. Yriepon-
HBII CKEJIET OPraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUECKOIO CTPOEHUSI MOJIEKYII.
M30Mmepust 1 N30MEpHI. 2
[lonstre o dyHkunoHansHOU rpynme. Pagukan. [IpuHuunel knaccupuKaluu OpraHuYecKUX COCTUHEHUIA.
MexayHapoaHas HOMEHKJIAaTypa M MPHHIMIIBI HOMEHKJIATYpbl OpraHudeckux coenuHeHuil. [lonstue o0
a30TCOJEPIKAIINX COCAMHEHUSX, OMOIOTHUECKH aKTUBHBIX BellecTBax (YIJIeBOAaX, KUpax, Oenkax u 1p.), K 1.1
BBHICOKOMOJIEKYJISIPHBIX COETMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO) K 1.2
IIpakTHYecKkune 3aHATHA 2 MK 2.1
Homenxknarypa opraHMuecKuX COEIMHEHHM OTIEIbHBIX KJIacCOB (HACBIIIEHHbIE, HEHACHIIICHHbIE U apoMa- IIK 3.1
TUYECKUE YTIEBOJOPO/IbI, CIIUPTHI, (DEHOJBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTH U Ap.) CocTaBie- 2




MCIIOJIb3YSl UX HAa3BaHUA 10 CUCTEMATHUYECKON M TpUBHMAJIbLHOW HOMEHKJIAType (3TWJIEH, aleTHIIEH, IIule-
puH, ¢eHon, GopManbaeru, yKCycHas KUCIOTa, TIUIMH). PacueTsl nmpocreimeil popMynbl opraHHYecKon
MOJIEKYJIbI, UCXO/sI U3 3JIEMEHTHOro coctana (B %)

Tema
CoiicTBa op-
TaHUYSCKHUX
COeIUHEHUN

4.2.

OcHoBHOe coaep:kaHue

12

Teoperuueckoe o0yueHue

CBoiicTBa OPraHUYECKUX COCTMHEHUN OTIENBHBIX KJIACCOB (OCOOEHHOCTH KIacCU(PUKALMU 1 HOMEHKJIATYPBI
BHYTpPHU KJlacca; FOMOJIOTHUECKUN psa U oOumas ¢opMyia; usoMmepus; pusnueckre cBOWCTBA; XUMUYECKUE
CBOMCTBA; CITOCOOBI TIOJTYYCHHS ):

- NpEeIeNIbHBIE YIIEBOAOPOAb! (AJKaHbl U IMKJIOANKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX MCTOY-
HUKOB TeIlIa B POMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIIEBOJOPOJOB, HAXOXKIECHUE B MPUPOJIE
U IPUMEHEHHUE aJIKaHOB;

- HempejesbHbIe (AJTKEHbI, AIKWHBI U aJKaJWeHbl) U apoMaTHYeCKue yrieBoaoponabl. ['openue amnerunieHa
KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJI CBApKU U PE3KU METAJIOB

- KHCJIOPOJICO/IeprKaIllie COCUHEeHUs (COUPTHI U (EHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, albACTHABI U
KETOHBI, JKUPBI, YTIeBOb). [IpakTHueckoe NpuMeHeHNe STUIICHTIINKOIS, TIHLepHuHa, ¢peHona. [Ipumenenue
¢dbopmanpaeruia, aneTaibIeruaa, YKCyCHONH KUCIOThl. Mblla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT. Mo-
[OII1I€ CBOMCTBA MbLIa

- a30TCOoJepXKAlie COCAMHEHUS (AMHUHBI M aMHUHOKHCIOTHI, Oesiku). BhICOKOMONEKYISIpHbIE COCTUHEHNUS
(cuHTeTHYECKHE W OMOJIOTHYECKU-aKTHBHbBIE). MOHOMEp, TOJIMMEpP, CTPYKTYpHOE 3BeHO. [lonumepusanus
DTUJICHA KaK OCHOBHOE HAIIPABJIICHUE €T0 UCIIOJIb30BAHUS.

IIpakTHYecKkune 3aHATHA

OK 01
OK 02
OK 04




CBolicTBa OPraHNYECKUX COEIMHEHUI OTAEIBHBIX KJIACCOB (TPUBUAIbHASI U MEKIyHapOJIHasi HOMEHKJIATY-
pa, XUMHUYECKUE CBOMCTBA, CLIOCOOBI MOIYYEHHS): TpeeibHble (aIKaHbl M IIMKJIOATKAHBI), HETpeaeIbHbIC
(ayIKeHbI, AJIKMHBI U aJKaJUEHbl) U apOMaTUUYECKHUE YIJIEBOJOPO/Ibl, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIIO-
Thl U 3(UpPBI, aTbAETUIAbl U KETOHBI, AMUHbI U aMHUHOKHCIIOTHI, BEICOKOMOJIEKYJISIPHbIE




COCOAMHECHNA, COCTAaBJICHUC ypaBHeHPIfI XHUMHUYCCKUX peaKuHﬁ C Y4aCTHEM OpPraHUMYCCKHUX BCIICCTB HAOC-
HOBAaHUHW NX COCTaBa U CTPOCHUA

CocTraBiieHHE CXEM peakuuil (B TOM 4YMCIIE IO MPEAJIOKEHHBIM LIEMOYKaM IPEBPALICHHI), XapaKTepU3y0-

X XUMHYECKHE CBOWCTBA OPraHUYECKUX COCIMHECHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI MX TIONYyUYCHHUS W
Ha3BAHUE OPTraHMYECKUX COCAUHEHHUU MO TPUBUAIBHON WM MEXIYHAPOJHOM CHCTEMATHUYECKOM HOMEHKIIA-
Type. PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA OPraHUYECKUX COE/IH-
HEHUI OTJIEIbHBIX KJIaCCOB

Teoperuueckoe o0yueHue

['eHeTHyeckas CBs3b MCKAY KJIaCCaMH OPIraHUYCCKHUX COCJIMHCHMUI.

Tema 4.3.
Wnentuduxanus
OpraHUYEeCKHUX Be-
[CCTB, uX
3HAYCHUC u
MPUMEHEHUE B
OBITOBOM Hu
[MPOU3BOJACTBEHHOMN

ICATCIIBHOCTH Y€~
JIOBEKa

OcHOBHOe colep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coeaunenus. [Ipumenenue n 6uonornyeckas poib yrieBojoB. OKHUCIEHUE YIJIEBOJIOB -
VMCTOYHUK SHEPTUM )KUBBIX OpraHu3MoB. O0JacTU NPUMEHEHUS] aMUHOKUCIIOT. [IpeBpalienus 6eKkoB MUy
B opranu3me. buonorndyeckue Gpynkiun 6enaxos. bruonornyeckue GpyHkuuu xupoB. Posib opraHnyeckon Xu-
MUH B peIICHUH PoOJIeM MUILEBON U HIHEPTeTUUECKOM 0€301MacHOCTH, B PAa3BUTUN MEIULIMHBI,

CO3JIaHMM HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOUHUKOB 3HEPTUH (aJIbTepHATUBHBIE HCTOUYHUKH 3Hepruu). Onac-

HOCTh BO3JICHCTBHSI Ha >KHMBbIE OpPraHM3Mbl OPraHMYECKUX BEIIECTB OTIENBHBIX KJIACCOB (YIJIEBOJIOPOJIBI,
CIHPTHI, (PEHOIIBI, XJTOPOPraHMUECKUE MPOU3BOAHBIC, ANbICTUABI U JP.), CMBICI MOKa3aTess IPeebHO J0-
[1yCTUMOM KOHLICHTPALIUH.

I[IpakTnyeckue 3aHATHSA

OK 01
OK 02
OK 04




Pemenne SaI{aHI/Iﬁ Ha I/I}lGHTI/Id)I/IKaHI/IIO OpPraHu4YcCKnuXx COGI[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB

(Ha TpUMepe aJIbIETUAOB, KpaxMaya, YKCYCHOW KHUCJIOTHI, OCJIKOB W T.I.) C UCIOJIb30BaHUEM UX (DHU3HKO-
XUMUYECKHX CBOMCTB U XapaKTEPHBIX




KaueCTBEHHBIX peakiuil. Jlenatypamus Oenka npu HarpeBaHuu. L{BeTHble peakiyu O0enkoB. Bo3HUKHOBEHNE
AQHAJIMTUYECKOTO CHUTHAIA C TOYKHU 3PEHUs XMMHMUYECKUX IPOLECCOB IPU NMPOTECKAHWH KAa4eCTBEHHOM peak-
[I1H, TTO3BOJISIONICH HICHTH()UIINPOBATH MPEIOKEHHBIE OPTaHUYECKIE BEIIECTBA

Pasnea 5.

Kunernueckue u TEPMOANHAMHUYCCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYCCKUX peakunﬁ

Tema 5.1.CxopocThb
XUMUYECKUX PeaK-
. XUMUYECKOE
paBHOBECHE

OcHoBHOe coaep:kaHue

Teoperuueckoe o0yueHue

CKOpOCTh peakliy, €e 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPUPOJIBI PEArHpPyIOMUX BEIIECTB, KOHIICH-
TpalMU pearupyromux BEHIECTB, TEMIIEPATYPhl U IUIONMIAIN PEAKIIMOHHON MOBEpXHOCTH. TermoBsie 3 dek-
Thl XUMHUYECKUX PEAKLHUI. DK30- U SHAOTEPMHUUYECKHE, PEAKIIUH.

OOpatuMocTh peakiuid. XMMHYECKOE PAaBHOBECHE M €r0 CMEIIECHUE MO JCHCTBHEM pa3iMYHbIX (PaKTOpOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB PEAKIMH, JaBlIeHUE, TEMIIEpaTypa) sl CO3/1aHusl ONTUMAJIbHBIX
YCIIOBUH IIPOTEKAaHUs XUMHUUIECKUX mpoueccos. [Ipunuun Jlelllarense

OK 01
OK 02

HpaKTI/I‘{eCKI/Ie 3aHATHA

Perienue mpakTUKO-OPUEHTHPOBAHHBIX 3aJJaHUI HAa aHaIN3 (PAKTOPOB, BIMAIONIMX HA H3MEHEHUE CKOPOCTH
XMMHAYECKON PEaKlUH, B T.4. C TMO3ULUH HKOJOTHMUYECKHU I1e1ecO00pa3HOro MoBeACHHUs B OBITY U TPYyIOBOU
NEATEIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBBS U OKPYIKAIOIEH IIPUPOIHON CPEMBL.

Pemienue mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuniuna Jle-llarense s HaXOXKICHUS
HAITpaBJICHHUA CMCIICHUS PAaBHOBCCHA XUMHYECKOH pPCaKkMu U aHalinu3 q)aKTOPOB, BIUAKOIINX Ha CMCUICHUC
XUMHYCCKOI'0 PaBHOBCCHUA

OK 01
OK 02
IK 1.1
IIK 1.2

Paznea 6.

PacTBOpbI

Tema 6.1.

OcHoBHOe coaep:kaHue

Teoperuueckoe o0yueHue

OK 01
OK 02




[lonstue o [PacTBopenue kak (puznko-xumuueckuil mporecc. PactBopbl. CriocoObl MpUroTOBIEHHUS pacTBOPOB. PacTBo- OK 07
pacTBopax puMocTh. MaccoBas 7107151 pacTBOPEHHOT0 BeliecTBa. CMbICT MOKa3aTels MpeneabHO JOMYyCTUMON KOHIIEH-
TpalMK U €ro UCIOJIB30BaHUE B OIIEHKE IKOJIIOTUYECKON 0€30MacHOCTH.
[IpaBmia 3KOJOTUYECKH 11e71ecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOU ACSITEILHOCTH B LIESX COXPaHe-
HUsL CBOETO 30POBbSl U OKPYXKAIOLIEH IPUPOJHON Cpelbl; ONMACHOCTh BO3IACHCTBUSA HA XKUBBIC OPraHU3MBI
OTpe/ICJICHHBIX BEIIECTB.
Tema 6.2. |(OcHoBHOe colep:kaHue OK 01
VccnenoBanue OK 02
CBOWCTB PacTBOPOB IIpakTHYeckue 3aHATHSA
PemreHue 3aa4 Ha TPUTOTOBJICHUE PACTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpaluu (C MPaKTUKO-OpHU- OK 04
€HTUPOBAHHBIMH BOIIPOCAMU) U OIIPEIENIEHNE CPEeIbl BOAHBIX pPaCTBOPOB
PenieHrie nMpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha PAacTBOPHI, UCHOJIb3yeMbIe B OBITOBOM U
MMPOU3BOJICTBEHHON JCATEIHLHOCTH YEIOBEKA.
IIpodeccnonaibHO-OPHEHTHUPOBAHHOE CO/IePKaAHME (COAepPKAHNE PUKJIATHOTO MOIYJIA)
Paznen 7. XuMusi B ObITY M IPOU3BOICTBEHHOM /1eATEJIbHOCTH YeJI0BEKa OK 01
Tema 7.1. Xumus B |(OCHOBHOE Co/lep:KaHHE OK 02
OBITY U IPOU3BOJ-
o Teopernueckoe o0yueHue OK 04
CTBEHHOW1eATEeNb-
= = = OK 07
HOCTH 4CJIOBCKA Hogeiimme qOCTHKCHHUSI XUMUYECKOW HAYKH M XUMHUYECKOW TEXHOJIOTHH, POJIb XMMHH B 00€CIICUCHIH KO-
JTOTUYECKOW, SHEPTEeTUUECKON U MUIIEBON 0€30MacCHOCTH, PA3BUTHUH MEIUIIMHEI. [IpaBuma nmoucka u aHaau3a IK 1.1
XUMUYECKON MH(MOPMAIIUU U3 PA3IMYHBIX UCTOYHUKOB (HaydHast M y4yeOHO-Hay4Has JIUTepaTypa, CPeACTBa K 1.2
MaccoBoi nHpopmaIuu, cetb MIHTEpHET) '
IK 2.1

I[IpakTnyeckue 3aHATHSA




[TouCK ¥ aHAIK3 KEHCOB O MPUMEHEHUU XUMUYECKHUX BEIECTB U TEXHOIIOTUIA 6 ObInLy U ¢ yuemom Oyoyuiels 2 1K 3.1
npogeccuonanvHoii deamenbHOCmU N0 MEMAM: KPACKH, CTEKII0, KEPAMUKA, MATEPHAIIBI [Tl DIEKTPOHHKH,




HAHOMATCPHAJIbl, TCKCTUJIBHBIC BOJIOKHA, UCTOYHUKHU SHCPTHUU, OPTaHNUICCKUC U MUHCPAJIbHBIC yIIOGpeHI/ISI,
JICKAapCTBCHHBIC BCIICCTBA, OBITOBAST XUMHUS.

3ammura: [IpencraBnenne pe3ynbTaToB pelieHus KeHCoB B (hopMe MHHHU-IOKIIAa ¢ IPE3CHTAINeH, BHIC0-
poJHKa, pa3pabOTKH MaKeTa caita u Jp.

/In¢p¢epeHINPOBAHHBIN 3a4eT

Bcero

68







3. YCJOBUS PEAJIM3AIIMUA YYEBHOU JUCIHUTIJIMHBI

3.1. TpeboBanust K MHHUMAJIBHOMY MATepPHAIbHO-TEXHUYECKOMY
olecrevyeHu1o

Peammzarus y4eOHOM  TUCITUTUTMHBI TpeOyer  Hamuuus ~ y4eOHOro  KaOuHe-
Ta

«XUMUS;

O6opynoBanue yueOHOTO KaOuHeTa:
- TIOCaJI0YHBIE MECTA 110 KOJIMYECTBY 00YUarOIIIXCS;
- pabouee MECTO MPEeTnoIaBaTes;

- KOMIUICKT Y9€OHO-HATJISTHBIX TOCOOHMH «XUMUD»,

Texuuyeckue cpencTBa 00ydeHUs:
- KOMITBIOTEP C JTUIEH3UOHHBIM IPOTPAMMHBIM 00€CIICUEHUEM;
- MYyJIbTUMETUAIPOEKTOP

- DKpaH

3.2. Undopmauuonnoe obecneyenue oGydeHus
Ilepeuyens peKOMEeHIyeMbIX y4eOHBbIX U3JaHMH, HNurepHer-

pecypcoB, A0NOJHUTEIbHON JIUTEPaTyphl

Jns oOyuaromxcst
v’ Tabpuemsu O.C. Xumus: yue6. mmst cTya. cpex. npod. yue6. saBegennii / O.C. Tabpu-
emsig, M.I'. Octpoymos. — M., 2008.
v’ Ta6puensa O.C. Xumus B TeCTax, 3a1auax, yIpaKHEHHAX: yued. mocobue s CTY/L.
cpen. mpod. yueOnsix 3aBeaenuii / O.C. ['abpuensn, ['.I". JIeicoBa — M., 2010.
v’ Ta6puensu O.C. ITpakTuKyM 10 OOIIEH, HEOPraHMYECKOH M OPraHHYECKON XUMUK:
yae0. mocobue mis ctyn. cped. mnpod. yue6. 3aBeacuwmii / ['abpuensa O.C., OctpoyMoB
N.I'., Jopodeera H.M. — M., 2009.
v’ Tabpuensu O.C. Xumus. 10 xnacc. ba3oBbiii ypoBeHb: yue6. a1 061eo6pa3oBar.
yupexaenuit. — M., 2010.

v’ Tabpuensa O.C. Xumus. 11 kmacc. ba3oselii ypoBeHs: yueb. mis 061eoOpa3oBar.



yupexaenuit. — M., 2010.
v' Ta6puensu O.C., Octpoymos M.I'., Octpoymona E.E. Oprannueckas XMMHs B TECTaX,
3a/1auax u ynpaxHeHusx. — M., 2008.

V' Ta6puensu O.C., Octpoymos W.I'., Beenenckas A.I'. O6mas XUMHs B TECTaX, 331a4ax

U ynpaxsenusx. — M., 2008.
v’ Kyssmenxko H.E., Epemun B.B., ITonikos B.A. Kpatkuii kype xumum. — M., 2000.

v [Tnuyruna I'.B. Xumus 1 noBceqHEeBHASA KU3HB UyesioBeka. — M., 2004.

v s mpenonaBateneit
v [Ma6puensu O.C. Xumus 115 mpernogaBatess: y4eOHO-METOANIECKOe Moco0ue
/ O.C. T'abpuensn, I'.I". JIeicoBa — M., 2010.

v Tabpuemsn O.C. Hacromphas kuura yumrenss xumum: 10 xmace / O.C.Ta6-
puenss, U.I'. Octpoymos — M., 2009.
v' Ta6puensn O.C. HacronpHas kaura yunrens xumuu: 11 kmace: B2 4. / O.C. Ta-
opuemnsy, ['.I". JIsicoBa, A.I'. Begerckas — M., 2009.
v’ Kysnenosa H.E. O6GyueHue XMMHH Ha OCHOBE MEXKIpeaMeTHoi unterpamuy / H.E.
Ky3nenosa, M.A. lllaTtanos. — M., 2004.
v’ UepnoGenbckas .M. Meronuka oOydeHns XUMHH B cpejHeii mkome. — M., 2003.
v’ Ta6puensa O.C. JIsicosa I'.I'. XuMust 11 penojaBaTens: METOANYECKOE MOCO-
6ue. — M., 20010.
v' http://www.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

HuTepHeT pecypcesr:

1. Jlans: snexrponno-oubmuoreuynas cucrema. — URL:https://eJanbook.com/

2. Tlopran pyHIaMeHTaILHOTO XUMUYECKOTO 00pa3osanus Poccuu. - URL:

http://www.chemnet.ru

3. Xumus s BCeX: WUTIOCTPHPOBAHHBIE MATEPUAIIBI TIO OOIIEH, Op-
raHn4yeckoi u Heoprannueckoi xumuu. - URL:http://school-

sector.relarn.ru/nsm/



http://www.auk-olymp.ru/doc.v?d=19http%3A//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
https://e.lanbook.com/book
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

4. XKypuan "Xumus u XKusnb - XXI Bex". - URL:http: /www.hij .ru

5. VYyeOHUK XUMUHU. Benyuwii JI. M. XKunun. bonee cra Buneo3anuceit skcne-

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

6. Mup xumun. Ha caiite: kpaTkuii Kypc Xumuu, Onorpaduu XMMUKOB, CTa-
THH, BEUIECTBA, ONBITHI, My3el. O0IacTH XUMHH: OpraHuYecKas, aHaJH-
THYECKas, SKOXUMHUS, HeQTEXUMHS, TEPMOXUMHSI. -

URL:http://chemistry.narod.ru

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

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

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

10. 15 onmaitn-pecypcos no xumun. - URL:

https://media.foxford.ru/articles/chemistry-online



http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
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. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM
JANCHUTIJIMHBbI
KoHTpoJib 1 oueHKa pe3ysbTaTOB OCBOCHHUS YU€OHOUM JUCITUTUIMHBI OCYIIECTBISETCS
MIPENOIABATENIEM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHATUI, TECTUPOBAHUS, a TAKKE

BBIIIOJTHCHHUA o6yqalonmxc;1 HHAWBUYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HUCCIICIOBAHM.

Pe3yabTarsl 00yuyeHust @®opMbI 1 METO/IbI KOHTPOJIA U

(oCBOCHHBIC YMEHHSI, yCBOCHHbIE 3HAHUS) OLICHKH Pe3yJIbTATOB 00y4eHus!




B pesynprate ocBoeHUS y4E€OHOW IUCHUTUTAHBI
«XuUMHsD 00yUaIOUIUIICS TOJIKEH YMETh:

* HAa3bIBATh. U3YUYCHHBIC BEUIECTBA MO TPUBUAIBHOMU
WJIU MEXAYHapOJIHONW HOMEHKIIATYPE;

* ONpENEeNsATh: BaJEHTHOCTb U CTENEHb OKHUCICHUS
XUMHYECKHX D3JIEMEHTOB, THUII XHMHUYECKOM CBS3H B
COCMHEHUSX, 3apsil NOHA, XapaKTEP CPElIbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX M OPTraHMYECKUX COECIIU-
HEHUM, OKUCIHUTENIb U BOCCTAHOBUTEIb, NMPUHAJIEK-
HOCTb BEILIECTB K Pa3HbIM KJIacCaM HEOPTaHUYECKUX U
OPraHUYEeCKUX COCTMHECHUN;

*  XapaKTepHU30BaTh: AJEMEHTHl MAJIbIX MEPUOJIOB MO
ux nojoxeHuro B Ilepumommueckoin cucreme JI.M.
Menzeneena; oOlIre XUMHYECKHE CBOKMCTBA MeETall-
JIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOpPraHHYe-
CKMX M OPraHMYEeCKHX COCIUHEHUMW; CTPOCHHE U XU-
MHUYECKHE CBOWCTBA M3YUYEHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX COECTHHEHUII;

* OOBSACHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT HX
coCTaBa W CTPOCHMS, MPUPOLY XUMHUUECKOH CBS3U
(MOHHOM KOBAJIGHTHOM, METAJNTUYECKOW W BOAOPOI-
HOI1), 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKkluu 1
MOJIO)KEHUE XUMUYECKOTO PABHOBECHS OT Pa3JIMUHBIX
(haxkTopoB;

* IPOBOJUTH: CAMOCTOATENILHBIM MOUCK XUMUYECKOMN
“H(pOpMALIUUA C KCITOIB30BAHUEM DPA3TUYHBIX HCTOY-
HUKOB (HAay4YHO-TIOMYJISPHBIX HW3JIaHHUA, KOMITBIOTEP-
HbIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HUCIONb30-
BaTh KOMIIBIOTEPHBIE TEXHOJOTUU JUIsi 00pabOTKU M
nepenayn XUMMUIeCKord HHQPOpPMAIUK U €€ MPEICTaB-
JICHUS B Pa3IMYHBIX (hopmax;

* CBS3bIBaTh: M3YUYEHHBIM Marepuana co CBOEH Mpo-
(heccuoHaNBHOMN IeSTENbHOCTHIO;

* pemath: pacyeTHBIC 3aJa4d 10 XUMHUUYECKUM (op-

MyJIaM U YpaBHEHUSIM;

Texyuuii KOHTPOJb B (hopme:

v/ caMOCTOATENILHBIX padoT;

v\ 1a0opaToOpHBIX M  NPAaKTHYECKHX
pabor;

v\ TeMaTHUYECKHUX TCCTOB,

\

XUMHYECKUX TUKTAHTOB;
v KOHTPOJNBHBIX pabOT MO Temam

y4eOHOM TUCITUTINHBI.




WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHWS M YMEHHUS B
MPAKTUYECKOU IESITEIbHOCTH U TOBCETHEBHOM KU3HU:
* ISl OOBSICHEHUS XUMUYECKHX SIBIICHUM, MTPOHMCXO-
JSIIMX B IPUPO/JIE, OBITY M Ha IPOU3BOJICTBE;

* OIpEIeICHUs BO3MO>KHOCTH MPOTEKAHUS
XMMHYECKHUX MPEBPAILCHUI B PA3JIMYHBIX YCIOBUIX U

OIIEHKHU MX ITOCIICICTBHIA;




* DJKOJIOTMYECKH T'PaMOTHOI'O MOBEJEHHUS B OKpYXKa-
FOLIEH Cpeae;

* OUEHKHA BJIMSHUS XUMHUYECKOTO  3arpsi3HEHUs
OKpPY’KaloIlle cpelibl Ha OpraHU3M YeJIOBEeKa U APyrue
JKHBBIE OPTraHU3MBI;

* KPUTHUYECKOW OLIECHKH TIOCTOBEPHOCTH XHUMHUYECKOU

nH(pOpMaILINHY, TOCTYMAIOIIEN U3 Pa3HbIX HCTOYHHUKOB.

B pesynprare oOcCBOCHHS y4eOHOH TUCITUTUIAHBI
«XuUMHsD 00yUaIOUIUICS TOJIKEH 3HAT!

* BaKHEWIIME XUMHUYECKHUE IMOHATHA: BELIECTBO, XU-
MHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbBIE
aTOMHasi U MOJIEKYJISIpHAss MaccChl, UOH, aJUIOTPOIINS,
M30TOIBI, XUMHUYECKAsl CBS3b, AJIEKTPOOTPULIATENb-
HOCTb, BaJ€HTHOCTb, CTENEHb OKHUCJIEHHS, MOJb, MO-
JsipHas Macca, MOJIAPHBIH 00BbeM Ta3000pa3HbIX Be-
LIECTB, BEIIECTBA MOJEKYISIPHOTO U HEMOJIEKYJISIPHO-
IO CTPOEHUS, PACTBOPBI, JIEKTPOIUT U HEIIEKTPOJIUT,
3JEKTPOJIUTUYECKAS] JTUCCOLMALUSA, OKUCIUTENb U
BOCCTAHOBUTEJb, OKUCIIEHUE U BOCCTAHOBIICHUE, TETI-
JOBOM P PEKT peaKknu, CKOPOCTh XUMHUIECKOH peak-
LMW, KaTaJIn3, XUMUYECKOE PABHOBECUE, YIIIEPOIHBIN
CKeJleT, PyHKIMOHAIbHAS TPYIINa, H30MepHs, TOMOJIO-
Tus;

* OCHOBHBIC 3aKOHBl XMMHUHU: COXpPAHEHUs MacChl Be-
LIECTB, IOCTOSHCTBA COCTaBa BewecTs, [lepuonnue-
ckuii 3akoH /.. MeHnneneena;

* OCHOBHBIE TEOPHH XHUMHUU, XUMHUYECKOW CBS3H,
3JEKTPOJIUTUYECKON JIUCCOLMALUN, CTPOEHUs Opra-
HUYECKHUX U HEOPTraHUYECKUX COCTMHECHHUI;

* Ba)XHEHWIINE BEUIECTBA U MATEPHAIIbI: BaXKHEWILINE
METaJUIbl M CIUIABBI; CEpHAsl, COJIAHAsI, a30THAsA U YK-
CyCHas KHUCIIOTBI; OJaropoAHble rasbl, BOJOPOJI, KHUC-
JIOpOJ, TaJOTEHBI, IIETIOYHbIE METAJIbl; OCHOBHBIC,

KHUCJIOTHBIC U aM(i)OTepHBIG OKCUABbI U TUAPOKCHUIBI,

Texyuuii KOHTPOJb B (hopme:

v

v
v
v
v

CaMOCTOSTENFHBIX padoT;
PAKTHYECKUX paloT;
TEMaTUYECKHX TECTOB;
XUMHYECKUX TUKTAHTOB;
KOHTPOJIbHBIX ~ PaboOT o

y4eOHOUM TUCIUTIINHEI.

Urorossiii KOHTPOJIb B

nudGepeHITMPOBAHHOTO 3a4eTa.

TEMaM

dbopme




LIEJI0YM, YIJIEKUCIbIM W YrapHbld rasbl, CEPHUCTBIN
ra3, aMMHakK, BOJia, IPUPOIHBII Ta3, METaH, dTaH, dTH-
J€H, aleTUJIeH, XJIOPUJA HaTpus, KapOOHAT U TUIPO-
kapOoHaT Hatpusi, kapOoHat u ¢ocdar kanpius, OeH-
30JI, METAHOJ ¥ ATAHOJI, CIIOKHbIE 3(QUPBI, KHUPBI, MbI-
Ja, MOHOCaxapu/bl (TJII0OK03a), AUcaxapuabl (caxapo-
3a), oJIMcaxapuapl (Kpaxman U IeJUTI0JI03a), aHUIHH,
aMHHOKUCIIOTHI, OEJIKH, UCKYCCTBEHHbBIE U CUHTETUYE-

CKHC BOJIOKHA, Kay4yKH, ITJIaCTMACCHI.
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