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PabGouass mporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHUM (eaepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeHEro o0Iiero oopa3zoBaHuUs
(mpukaz Munobpuayku Poccum ot 17 mas 2012 r. Ne 413) u Ilpumepnoii
nporpaMMbl  00IIe00pa30oBaTEIbHON YUYE€OHOW JUCIUIUIMHBI «XUMHS» s
podecCcroHaIbHbIX o0Opa3zoBaTeIbHbIX opraHu3aIun (PexomenmoBaHo
®denepanbHbIM TOCYJAPCTBEHHBIM ABTOHOMHBIM yupexjaeHueMm «DeaepaibHbIi
WHCTUTYT pa3BuTus oOpazoBaHus» (OPI'AY «DUPO») B kadecTBe MpUMEPHOM
mporpaMMBbl JJIsl peaju3alii OCHOBHOM oOpazoBarenbHOU mporpammbl CIIO Ha
0aze OCHOBHOTO oOmiero oOpa3oBaHUs C TMOJYYEHHEM CpeaHEero oOIIero

oOpazoBanusa Ilporoxon Ne 3 ot 21 wurons 2015 r. PerucrpainmoHHblii HOMEp

petien3uu oT 23 utonsg 2015 r. ®I'AY «DUPOy).

[Iporpammy paspabotasnia mpenogaBarenb xumun CHexwuHckas Mpuna
Pom»HOBHA
[Hoamuce JlaTa « » 20 r.

PaGouass mnporpamma paccMoTpeHa M 0d00peHa Ha 3acelaHuU
METOANYECKOro 00beIMHEHHUsT 00IIe00pa3oBaTebHON MOArOTOBKH KanTaHckoro

CYBY « » 20 r., mpotokoa No .

PykoBoautens MO

Padouasn mporpamma paccMoTpeHa U onoopena Ha 20 /20

y4eOHBIH TOJ.

IIpotokon  Ne 3aceaHus  METOJAMYECKOTO  OOBbEeIMHCHUS
o0meoOpa3zoBaTeIbHON MOJATOTOBKH Kantanckoro CYBY
OT «__ » 20 1.

PykoBoaurens MO




COIEPKAHUE ITPOI'PAMMBI

[TosicauTenbHas 3anucKa

OO6mas xapakTepucTUKa yueOHOU JTUCHUIUTUHBI « X UMUSD)
MecTo yueOHON AUCIUIUIMHBI B yUeOHOM IJIaHe
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[Tnanupyemsble pe3yabTaThl U3yUYeHUs Y4eOHON AUCITUTUIMHBI
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1. ITosicHuTEIbHAS 3aNIMCKA

PaGowass mporpamMmma  0o0mieoOpa3oBaTeNbHOM  y4eOHOW  JAUCIUILIIMHBI
«Xumus» TmpeaHasHadueHa g u3ydeHus xumun B Kanranckom CYBY,
peanu3yomuM 00pa3oBaTeNbHYI0 MIPOorpaMMy cpeHero oOiiero oOpa3oBaHUs B
npeneaax OCBOCHHsI OCHOBHOM MpogeccuoHanbHON 00pa30BaTEeIbHON MPOrpPaMMBbl
CIIO (OIIOII CIIO) nHa 6a3e OCHOBHOI'O O0IIEro 0Opa3oBaHUs MPU MOATOTOBKE
kBasnupoBaHHbiX padounx, ciayxkauux (IIIIKPC) mo nmpodeccun 08.01.25
Mactep OTACIOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX paloT.

[Iporpamma pa3pabotana B coorBercTBUU ¢ TpeOoBaHusmu OI'OC cpegnero
oO1ero oopa3oBaHusi, MPEAbIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3YIbTaTaM
OCBOCHUSI Y4e€OHOW JUCHUIUIUHBI «XUMHs», C yderoM PexomeHpanuii Mo
OpraHu3alliy TMOJYYEHUsl CpeAHero oOIero oopa3oBaHUs B Ipejesiax OCBOCHHUS
o0Opa3oBaTeIbHBIX MPOTrpaMM CPEAHET0 MPOPECCHOHATBLHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTrO o00miero o6Opa3oBaHusi ¢ y4yeToM TpeOoBaHMil (eaeparbHbIX
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U IMONy4yaeMoil mpodeccuu wiu
CHEIUANbHOCTH  cpefHero  mnpodeccuoHalbHOro  oOpa3zoBaHus  (MMHCBMO
JlenaptamMeHTa rocy1apcTBEHHOM MOJUTUKH B cpepe MOArOTOBKUA paboynx KaJapoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom I[IpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMMbl CpelHero oOmero o0pa3oBaHus,
0100peHHO# perieHneM ¢eepalbHOro yueOHO-METOIUUECKOro 00BEAUHEHUS 10
obmemy o6pazoBanuio (IpoTokos oT 28 utoHs 2016 1. Ne 2/16-3)

Cognepxanue  mporpaMMmbl  «XHMHS»  HalpaBlIeHO Ha  JIOCTH)KCHHE
CIIEAYIOLIUX Ueleu.

®IMYHOCTHOE Pa3BUTHE OOYYAIOMINXCA U UX COIUATHM3AIMS, TIPOSBIISIOINECS
B Ppa3BUTUU HX TO3UTHUBHBIX OTHOIIEHWH K OOIIECTBEHHBIM IICHHOCTSIM,
npuoOpEeTeHUH ONbITa IOBEJACHUS M MPUMEHEHUS CHOPMHPOBAHHBIX OOIIHUX
KOMIIETEHIIUN KBATU(PUITUPOBAHHBIX pa0OUMX, CIYyKAIUX HA TIPAKTUKE;

ehopmupoBanre y OOydYarOIIMXCS YMEHHUS OIEHUBATh 3HAYHUMOCTH
XUMHYECKOTO 3HAHUS JUISl KaXKIO0T0 YeJI0BEKa;

e(hopmupoBaHre y OOyYaIOUIUXCS IETOCTHOTO MPEICTABICHUS O MHUPE H
pOJIN XUMHUHU B CO3JAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA;
yMEHUS OOBACHATh OOBEKTHI U MPOLECCHl OKPYXKAIOIIEH AEHCTBUTEIBHOCTH:
IIPUPOJHOMN, COUUAIBHOM, KYJIBTYPHOM, TEXHUYECKOW CPEAbl, — HCIIOIb3YS I
ATOTO XMMUYECKUE 3HAHUS;

epa3BHUTHE Yy 00YJAIONTUXCSI YMEHHUI pa3nudaTh (aKThl U OIEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHOW CUCTEMON IIeHHOCTeH, (opmymupoBaTh W  OOOCHOBBIBATH
COOCTBEHHYIO TIO3UIIHIO;

erpuoOpeTeHre OOYYaIONIUMUCS ONBITa Pa3HOOOPA3HOW NESITEIHHOCTH,
MO3HAHUSI W CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEPCAJIbHOE
3HAYEHHUE JJIs Pa3JIMUHBIX BHUJOB JEATEIBHOCTH (HABBIKOB pEIICHUS MPOOeEM,
NPUHATUSL ~ PEIICHHWM, TMoucKa, aHanu3a U o0paboTku  HHpOpMAIUH,
KOMMYHUKAaTHUBHBIX  HABBIKOB,  HABBIKOB  W3MEPEHUN,  COTPYIHUYECTBA,
0e301acHOro o0pamieHus ¢ BEIIECTBAMH B TOBCETHEBHOM KU3HU ).



B nporpammy BKIIIOUEHO COJAEpKaHUE, HAIIPaBICHHOE Ha (OPMUPOBAHUE Y
oOy4Jaromuxcsd KOMIIETEHLIHUH, HEOOXOAUMBIX [JIsi KAaYeCTBEHHOTO OCBOEHHS
OIIOII CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3OBaHMs C MOTYYEHUEM CPETHETO
obmero oopazoBanus - [IIIKPC. I[Iporpamma yTo4HsieT conaepkaHUe y4yeOHOro
MaTepuaa, MocIeq0BaTeIbHOCTh €r0 U3YUYEHHUs, paclpeae/IieHuEe YUYEOHbIX YacoB,
TEMAaTUKy WHIUMBHUIYaJbHBIX MNPOEKTOB, YyuuThiBas crnenuduky [IIIKPC,
ocBanBaeMoil mpodeccuu.

2. O0mas xapakTepucTUKA y4eOHOM JUCHUIINHBI « X UMHUSD)

XUMHST — 3TO HayKa O BEIIECTBAX, MX COCTaBE W CTPOCHUHU, CBOMCTBAX M
NPEBPAICHUAX, 3HAYCHUH XHMHYCCKUX BEIIECTB, MATCPUAJIOB W IPOIECCCOB B
IPAKTUYCCKOM IeITeILHOCTH YeIOBEKA.

Conmepxxanne 00meoOpa3oBaTeNnbHOM  Y4eOHON JUCHUIUTMHBI  «XHUMHS»
HAIPABJICHO HAa YCBOCHHE O0YYAIOIIMMHUCS OCHOBHBIX IOHSATUI, 3aKOHOB U TCOPHI
XMMWH; OBJIAJICHUC YMEHUSIMH HAONIOAaTh XUMHYCCKUE SBJICHUS, IMPOBOJUTH
XUMHYECKUH DKCIICPUMEHT, IPOU3BOJMTH pPACUYCThl HA OCHOBE XHUMHYECCKUX
(GOpMyJT BEIIECTB M YPABHECHUH XMMHYCCKUX PEAKIIHH.

B nmpomecce w3ydyeHHss XUMHH @y OOyYaroIIUXCS  Pa3BHUBAIOTCS
N03HABATEILHBIC MHTEPECHl U MHTC/UICKTyaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITETLHOM TMPHOOPETEHUH 3HAHWA 110 XUMHH B COOTBETCTBUU C
BO3HUKAIONIUMH  JKHU3HEHHBIMH  MPOOJEMaMH, BOCIHUTBHIBACTCS  OEpekHOE
OTHOIIIEHUSI K MPHUPOAE, MOHUMAHHUE 3JI0POBOTO 00pa3a XKU3HU, HEOOXOIMMOCTH
NpeayNpeKIeHUsT SBICHUM, HAHOCSIIUX BpPEJ 3M0POBBI0 M OKpY)KAIOIIEH cpefe.
OHM OCBaMBaIOT MPHEMBI TPAMOTHOTO, 0€30TIACHOTO UCTIOIB30BaHUS XUMUYIECKUX
BEIIECTB M MaTepUAJIOB, INMPUMCHICMBIX B OBITY, CEIIbCKOM XO3SHCTBE W Ha
IPOU3BOJICTBE.

Peanmzarusi neAyKTHBHOTO TIOAXOJa K HM3YYCHHIO XHMHHU CIIOCOOCTBYET
pPa3BUTHIO TAKUX JIOTHUECKUX OINEpaliii MBINUICHUS, KaK aHali3 W CHHTES3,
0000IIeHNe W KOHKpETH3allus, CpPaBHEHHWE W aHAJIOTHSA, CHCTEMaTU3alus W
KJaccuuKaiys 1 zp.

OcHOBHBIMH TIpOOJIEMaMU XUMUU SIBJISIOTCS M3YyUYEHUE COCTaBa M CTPOCHUS
BEIIIECTB, 3aBUCUMOCTH HX CBOWMCTB OT CTPOCHUS, KOHCTPYHPOBAHUE BEIIECTB C
3aJlaHHBIMU  CBOMCTBAaMH, HCCJIEJIOBAHHE 3aKOHOMEPHOCTEH  XUMHUYECKUX
NpeBpallleHnd W TyTed YOpaBICHWs WMHU B IESIX TOJYYSHHUS BEIICCTB,
MaTepuanoB, 3Hepruu. l[losTomy, cormacHo y4eOHOMY IuUTaHy B paboOuyro
IpOrpaMMy BHECEH MOyTb « OCHOBBI MaT€PUATIOBEICHUS .

B mpomecce wu3yueHusT XUMHH TEOPETHYECKHE CBEACHHS JIOTOJTHSIIOTCS
JEMOHCTpAIMAMH, JTaOOPATOPHBIMH ONBITAMH W TPAKTUYCCKUMH 3aHITHIMHU.
3HAUYUTETPHOE MECTO OTBOIUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKphIBAaeT
BO3MOXHOCTH ()OPMHPOBATH Y 00YUAOIINXCS CIICIIHATBHBIE TTPEIMETHBIC YMEHUS:
paboTaTh C BEMIECTBAMH, BBITIONHSATH TPOCTHIE XUMHYECKHE OIBITHI, YYUTh
0e30macHOMY U JKOJIOTHYECKH TPaMOTHOMY OOpalieHWI0 C BeIIeCTBaMH,
MaTepHralaMH U MPOIIeCCaMy B OBITY U Ha TPOU3BOJICTBE.

B nanHOI iporpaMme OCyIECTBISETCS MPEEMCTBEHHOCTh, TaK KaK M3y4eHUE

5



XHUMHH BEJETCS C MCHoib3oBaHueM mporpammbl ['abpuensna O.C., yuyeOHUKH H
IIPOrpaMMbl KOTOPBIX MPUMEHSUIUCH B 8-9 Kiaccax.

IIpn OCBOEHUU npodeccuit CIIO TEXHUYECKOTO npoduis
po(ecCHOHaTBbHOTO 00pa3oBaHUs XUMUS K3ydaeTcss Ha 6a30BoM ypoBHe DPI'OC
cpeaHero oomiero oopazoBanus, npu ocBoenuu npodeccuii CIIO.

N3yuenue o6mieoOpa3oBaTeNbHOW  y4eOHOM  OUCHUIUIMHBL  «XUMUSD»
3aBepIIaeTcsl MOABEACHHUEM HUTOroB B (opme auddepeHIupOoBaHHOIO 3ayera B
paMKax MpOMEXXYTOYHOM aTTecTanuu odyyaromuxcs B nporecce ocoerust OIIOIT
CIIO c nonyyenueM cpennero obmiero oopazoanus (IITIKPC).

3. MecTo y4eOHO# JUCHUILIMHBI B y4e0HOM IJIaHe

O6mieobpa3oBaTenbHas yueOHas TUCHUIUIMHA «XUMHs» (0a30BBI YPOBEHB)
SIBJIICTCS YYCOHBIM MTPEAMETOM I10 BRIOOPY M3 00s3aTEIIHHON MPEAMETHOM 001acTh
«EcrectBennbie Haykn» OI'OC cpeanero odmiero oopa3oBaHusl.

B Kantanckom CYBY B peanm3yemoii 00pa3oBaTelbHOW Mporpamme
cpeaHero obmero oOpaszoBanusi B mpenaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO 00I1Iero 0o0pa3oBaHus, ydeOHash NUCIUIUIMHA «XUMUS» H3y4aeTCs B
obmeo6pazoBarenbHoM 1ukie yueoHoro miuana OITOIT CIIO nHa 6a3e 0CHOBHOTO
obmiero oOpaszoBaHusi ¢ TMoiydeHueM cpeanero odmero obpaszoanus (IIITKPC),
MaKcHMallbHas y4eOHasi Harpy3ka ooydaromuxcs cocraisier 114 yacos.

4. Pe3yabTaThbl 0CBOCHMSI Y4€OHOM TUCHUIIIMHBI

OcBoenue conepkaHus y4yeOHOM MUCHUIUIMHBI «XHUMHS», OOecrednBaeT
JOCTHKEHUE CTYACHTaMU CIEAYIOUUX PE3YIbTaTOB:

®JIUYHOCHHBIX:

JI1 4yyBCTBO TOpAOCTH M YyBaXEHUA K MCTOPUM U JOCTHKEHUAM
OTEUYECTBEHHONM XHWMHYECKOM HAyKH; XHUMHUYECKHM TpPaMOTHOE TIOBEACHUE B
npodecCroHaIbHON JCATEILHOCTH U B OBITY IPH OOpalleHUHd C XUMHUYECKUMHU
BEILECTBAMU, MaTepuajIaMu U MPOLECCAMH;

JI2 TOTOBHOCTH K TIPOJOJKEHUIO 00pa30BaHUS U TIOBBIIIICHUS KBATU(DUKAITUN
B n30paHHOI npodecCHOHANTBHON JAEATETPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
XUMUYECKUX KOMIIETCHIINI B 3TOM;

JI3 ymeHue UCnoyib30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKOW HAyKU U
XAMHYECKUX TEXHOJIOTHI IS TOBBIIICHUS COOCTBEHHOTO HWHTEIICKTYaIbHOTO
pa3BUTHA B BEIOpaHHOU MPO(EeCCUOHAIBHOMN A€ TEIbHOCTH;

e MemanpeomMemHbix:

M1 wucnons30BaHHE PA3IMYHBIX BUIAOB MO3HABATEIBHOM JEATEIBHOCTH U
OCHOBHBIX MHTEJUIEKTyaJIbHBIX Onepanuid (MOCTAaHOBKHU 3aiauu, GOpMyYIUpPOBAHUS
TUNIOTE3, aHaldu3a M CHUHTE3a, CpaBHEHUsA, OO0O0OIIeHUs, CHCTeMaTU3alluHy,
BBISIBIICHUS MPUYUHHO-CJIEICTBEHHBIX CBA3€EH, MOUCKA aHaJOT OB,
dbopMynHUpoBaHMs BBIBOJOB) JJIsl PEIICHUS MOCTABICHHOW 3ajlauyd, MPUMEHEHUE
OCHOBHBIX METOJOB TMO3HaHUA (HAONIOAEHUS, HAyYHOTO SKCIEPUMEHTA) JIs



M3YUYCHHUS PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIUMOCTh CTATKUBATHCS B IpodeccuoHaibHoil cdepe;

M2 wucnonb3oBaHUE PA3TUYHBIX UCTOYHUKOB ISl TIOJYYEHHS] XMUMHUYECKOU
nHpopMaIK, yMEHUE OIIEHUTh €€ JOCTOBEPHOCTb MJI JOCTHXKEHHUS XOPOIIUX
pe3yabTaToB B npodeccuoHanbHoi chepe;

* npeoOMemHuix:

I11 chopmupoBaHHOCTH MPEACTABICHUA O MECT€ XHUMHH B COBPEMEHHOM
HAy4YHOU KapTHUHE MHUpA; MOHUMaHUE POJIM XUMUU B (DOPMUPOBAHUU KPYrozopa u
GyHKITMOHAIBLHOM TPAaMOTHOCTH YEJIOBEKa JJIs pElICHUs MPAKTUYECKUX 3a/a4;

[12 BrnajeHre OCHOBOMOJIATAKOIIUMU XUMHUYECKUMH TOHATUSIMU, TEOPHUSIMH,
3aKOHAMH ¥  3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

13 BrajieHie OCHOBHBIMU METOJIaMH HaYyYHOTO MMO3HAHUS, UCIIOJIb3YEMBIMU B
XUMUU: HaOJIOJICHUEM, OIHUCAHUEM, H3MEPEHUEM, OJKCICPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBSACHITH PE3YIbTATHI MPOBEJICHHBIX OIMBITOB U JIENIaTh BHIBOBI,
TOTOBHOCTh M CIIOCOOHOCTh TMPHUMEHSATh METOJbl IO3HAHUS TP PEIICHUU
MPaKTUYECKUX 3aJ1ay4;

14 cdhopmupoBaHHOCTH yMEHHS JaBaTh KOJIMYECTBEHHBIE OICHKH W
MIPOU3BOUTH PACUETHI IO XUMHUECKUM (POpMYJIaM U YPaBHECHUSIM;

[15 Brnagenue mnpaBwiiaMH TEXHUKHA O€30MACHOCTH MPU HUCIOJIb30BAaHUU
XUMHYECKUX BEIECTB;

[16 chopmupoBaHHOCTH COOCTBEHHOW TO3MIIMU IO OTHOIICHHIO K
XUMHYECKOW MHPOPMAIINH, ITOTYyIaeMOU U3 Pa3HbIX UCTOUYHUKOB.

[17 nns oOywaromuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMH 3JI0POBbS
OBJIaJICHWE OCHOBHBIMH  JIOCTYIHBIMH  METOJaMH  HAyYHOTO  IO3HAHWS,
(ITonmyHKT gOMOJHUTENBHO BKIOUEeH C 23 deBpans 2016 roma mnpukazom
Muno6puayku Poccum ot 31 nexabps 2015 roga Ne 1578)

[18 mnst cinenbix u cnabOBUIANIUX OOYyYAIOUIUXCS OBJAJCHHE MpaBUIaMU
3aMuCH XUMHYECKUX (OPMYJ C HCIOJIB30BAHUEM DPENbe(PHO-TOYEHHONW CHCTEMBI
ob6o3nauenuit JI.bpaitns. B cBsi3u ¢ TeM, uTo mo gaHHO# npodeccun He 00ydaroTCs
JE€TU C OrPAaHUYECHHBIMU BO3MOXHOCTSIMH 3J0pPOBbs (CJemble U CIa0OBUIALINE)
NPEeIMETHBIE PE3yNbTaThl - OBIajeHue (CHOPMUPOBAHHOCTH MPEICTABICHUN)
npaBwiaMu  3anmucu  ¢uzmdeckux  GopMyn  penbedHO-TOUCHHOM  CHCTEMBI
o0o3znauenuit JI. Bpaiing (mas cinensix u cinaboBUAAIUX OOYyYArOMIMXCSA) HE
U3YyYaroTCsl.

® 00UWUX KOMNEemenyUil, 6KI0UAIOUWUMX 6 Ce0A CHOCOOHOCHb:

OK 01 BeiOupatp  cmocoObl  pemieHus — 3agad  MpodecCHOHaNbHOM
NEATEeNIbHOCTH, TPUMEHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM.

OK 02 OcymiecTBiaTh TMOUCK, aHAJIN3 W HMHTEPIPETANI0 WHGOOPMAIINH,
HEOOXOIMMOM JJIS BBITIOTHEHHS 33124 TPO(EeCCUOHATBHON e TETHHOCTH.

OK 03 IlnmanupoBaTh U peann30BbIBATh COOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04 PaGoTtaTh B KOJUIEKTUBE U KOMaH/Ie, 3P(HEKTUBHO B3aUMOJIECTBOBATD
C KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMH.



OK 05 OcymiecTBiasTh YCTHYHO M NMCBMEHHYIO KOMMYHUKAlMIO Ha
rOCY/IapCTBEHHOM fA3BIKE C Y4€TOM OCOOECHHOCTEH COIMANbHOTO M KYJIbTYPHOTO
KOHTEKCTA.

OK 06 IIposBnaTe IrpaXkJaHCKO-IIaTPUOTUYECKYIO IIO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE MOBEJCHME HAa OCHOBE  TPAJUIMOHHBIX
0011eYeI0BEYECKUX [IEHHOCTEH.

OK 07 CopelictBoBaTh COXpPaHEHUIO OKpY’Karonien cpenbl,
pecypcocOepexenunto, 3 (PEeKTUBHO NEMUCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSX.

OK 09 HUcnonb3oBaTh HHPOPMALIMOHHBIE TEXHOJOTUU B MPO(ECCHOHATBHON
JeSTENbHOCTH.

S. Conep:kanue yueOHOM TUCHUIIMHBI
TexHosoruyeckuii npopmwib npogeccCuoOHATIBLHOT0 00pa30BaHUs
BBenenue

Hayunble MeToabl TO3HAHUA BEIIECTB M XWMHUYECKHX siBIeHUN. Poib
HKCIIEPUMEHTAa M TEOpUM B XUMHUHU. MOAEIUpPOBAHUE XUMUUYECKHX MPOIECCOB.
3nauenue xumuu npu ocBoeHuu mnpodeccuit CIIO u cneunmansuocteit CIIO
TEXHUUYECKOT0 Mpoduis mpodecCHoHaTbHOTO 00pa30BaHMs.

1. O0mas u HeOpraHm4ecKass XuMusi

1.1. OcHOBHBbIC MOHATHA M 3AKOHbI XUMUH

OcHoBHBIE MOHATUS XUMHHU. BemectBo. AtoMm. Monekyna. XUMUYECKUN
aneMeHT. Amnotponusi. IlpocTthie W cilokHBIE BemiecTBa. KaudecTBEHHBIN U
KOJMYCCTBCHHBIM COCTaB  BEIIECTB. XUMHUYECKHE 3HAaKH H  (HOPMYIIBL.
OTHOCHUTEIBHBIC ATOMHAs U MOJIEKYJIsipHas Macchl. KoanuecTBo BelecTna.

OcHoBHbIE 3aKOHbl XUMHUU. CTEXMOMETpHUS. 3aKOH COXPAHEHUS MAacChl
BEIIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISPHOU CTPYKTYPhI. 3aKOH
ABOTaJIpO U CJICACTBUS U3 HETO.

PacueTHble 3amaun Ha HAaXOXIACHHE OTHOCUTEIIBHOM MOJIEKYJISIPHOM MAaccChl,
ONIPEAEIEHUE MACCOBOM J0JIM XUMUYECKUX JIEMEHTOB B CJIIOXKHOM BEILECTBE.

JHemoncmpayuu

Mojgenu aTOMOB XUMHUYECKHUX JJIEMEHTOB.

Mojenu MOJIEKYd TPOCTBIX M CJIOXKHBIX BEIIECTB (IIAPOCTEP)KHEBBIC W
Crroapta — bpurne6a).

Konneknust mpoCThIX U CIOXKHBIX BEIIECTB.

Hexotopsie BemecTBa KOMMYECTBOM 1 MOJIb.

Mojenb MOJISIPHOTO 00BbeMa Ta30B.

Annotporius pocdopa, Kuciaopoaa, oyosa.

1.2. Ilepuoauueckmuii 3axkoH u [lepuoauyeckasi cucreMa XUMHYECKHUX
3jieMeHTOB /[. . MeHnaeieeBa u cTpoeHHE aTOMA



Ilepnonnuecknii 3akoH JI.M. Menneneesa. Otkpeitne [[.M.MenneneeBsiM
[lepuonuueckoro 3akoHa. Ilepmonuueckuii 3akoH B ¢dopmynupoke [ W.
Menpeneena.

[lepuonuueckas TabnMla XUMUYECKUX DBJIEMEHTOB — Tpaduueckoe
OTOOpa)K€HUE MEepPUOANYECKOro 3akoHa. CTpyKTypa NEpUOAUYECKON TaOIULbI:
nepuobl (Majbie U O0JbIINE), TPYMIILI (TJ1aBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /[.U.Menoeneesa. Atom —
ClIOXHasi vactuna. Aapo (MpOTOHBI M HEUTPOHBI) M JJIEKTPOHHAs OO0O0JIO0YKa.
N3oronbl. CrpoeHHE 5SIEKTPOHHBIX OOOJOYEK aTOMOB 3JIEMEHTOB MajbIX
neprooB. OCOOEHHOCTH CTPOEHUSI BJEKTPOHHBIX 000JOUYEK aTOMOB AJIEMEHTOB
OOJIBIINX TIEPUOOB (TIePEeX0IHBIX AeMeHTOB). [loHsTHE 00 opOuTansix. s-, p- u d-
opOuTanu. DIEKTPOHHBIE KOHPUTYpAIIU ATOMOB XUMHUYECKHX JIEMEHTOB.

CoBpemennass  ¢opmynupoBka Ilepuogumueckoro  3akoHa.  3HavyeHHE
[lepuonuueckoro 3akoHa u Ilepuoanueckoil CHUCTEMbl XMMUYECKHUX 3JIEMEHTOB
J.V.Menneneena Jyisi pa3BUTUSI HAYKU U TOHUMaHUSI XMMHYECKOW KapTUHBI MUDA.

JHemoncmpayuu

Paznmuunbie dopmbl Tlepuonnueckoid CHCTEMBI XHUMHUYECKHX 3JEMEHTOB
JI.M.Menneneena.

JNunamudeckue Tabauibl s MojenupoBanus [lepuonnueckoi cucTeMBI.

DneKTpu3alus Tell U UX B3aUMOJECHCTBHE.

Jlabopamopnutii onvim

MopenupoBanue noctpoeHus: Ilepuonuueckodt TaOMUIBI  XUMUYECKUX
AJIEMEHTOB.

1.3. CrpoeHnue BemecTBa

HNonnass xumuueckas cBsi3b. KaTuoHbl, MX o0O0pa3oBaHuWE H3 aTOMOB B
pe3ynbTate Tpoliecca OKHCIEeHHs. AHHOHBI, WX O0Opa3oBaHHE U3 aTOMOB B
pe3yipTaTte mpouecca BOCCTAHOBIEHHsS. HVOHHasg CBA3b KakK CBA3b MEXIY
KaTHOHAMM M aHUOHAMU 3a CYET BJEKTPOCTaTUYECKOIO  IMPUTSHKEHUS.
Knaccudukanus HMOHOB: MO cocCTaBy, 3HaKy 3apsia, HAJIUYUIO THAPATHOU
o0onouku. MoHHBIE KpucTaumueckue pereTkd. CBOMCTBA BEMIECTB C MOHHBIM
TUTIOM KPUCTAJUIMYECKOW PEIIETKH.

KoBanentHass xumudeckass CBA3b. MexaHM3M OOpa30BaHUs KOBAJICHTHOM
CBs3M  (OOMEHHBII W  JIOHOPHO-AKIENTOPHBINA). DNEKTPOOTPUIIATEIBHOCTb.
KoBaneHntHbie moiisipHass U HemoJisipHas CBsA3U. KpaTHOCTH KOBAJIEHTHOM CBSI3H.
MonekynsipHble U aTOMHbIE KpHUCTajuiMueckue pemieTkd. CBONCTBA BEILIECTB C
MOJIEKYJISIPHBIMU U ATOMHBIMH KPUCTAJNIMYECKUMHU PEIUIETKAMMU.

Merammueckass CBs3b. MeTamnmyeckas KpUCTAUIMUECKass pelIeTKa W
METAJUIMYECKAS] XUMHUYECKAS CBsI3b. PU3NUYECKUE CBOMCTBA METAJIOB.

ArperaTHble COCTOSIHUSI BEIIECTB U BOJOPOAHAs CBA3b. 1BepHoe, KUIAKOE U
razoo0pa3Hoe cocTosiHus BeliecTB. llepexos BemiecTBa U3 OJHOTO arperaTHOro
COCTOSIHMS B Ipyroe. BogopoaHas CBs3b.

Huctele BemectBa U cMmecu. llonsitue o cmecu BemiectB. ['omoreHHele u
rereporeHHbie cMecu. CocTaB cMeceil: 00beMHasi 1 MaccoBas JI0JIM KOMIIOHEHTOB
CMECH, MAacCOBas J10JIs1 MPUMECEH.



HucniepcHblie cuctemsl. [lonarue o qucnepcHoit cucteme. JlucnepcHas dasa u
aucnepcuoHHas cpeaa. Knaccupukauus aucnepcHbix cucteM. lloHstue o
KOJUIOUJTHBIX CUCTEMAX.

Jemoncmpayuu

Mopenbs KpUCTaJUIMYECKOM PEMIETKH XJIOPUIA HATPHS.

OO6pa3upl MUHEPAJIIOB ¢ HOHHOM KPUCTAIITMYECKOW PEHISTKOM: KaJlbIIUTa,
rajuTa.

Mopenu KpUCTaJUIMYECKUX PEHIETOK «CyXOoro Jjbaa» (WM iona), anmasa,
rpadura (MM KBapua).

[TpubGopsl Ha KUAKUX KPUCTAIIIAX.

OOpa3upl  pa3IMYHBIX  JUCHEPCHBIX CHUCTEM: OBMYJIbCHUH, CYCIEH3UH,
a’p030JIeH, TeIe U 30JIEH.

Koarymsmusi.

Cunepesuc.

Oddexr Tunnans.

Jlabopamophuie onvimul

[IpuroroBienue cycrneH3nu kapooHaTa KajJblius B BOJIE.

[TonyuyeHnne 3MyJIbCHU MOTOPHOT'O Macia.

O3HakoOMJIEHHE CO CBOMCTBAMHU IUCIIEPCHBIX CUCTEM.

1.4. Bogaa. PacTBopbl. DJIEKTPOIUTHYECKAS JUCCONNALUSA

Bopa. PactBopsl. PactBopenne. Boma kak pactBoputenb. PacTBOprMOCTH
BelleCTB.  HachlleHHbIE,  HEHACHILIECHHbIE,  IEPECHILICHHBIE  PaCcTBOPHI.
3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B, XKUIAKOCTEW M TBEPABIX BEIIECTB OT
pa3IUYHBIX (PaKTOPOB.

MaccoBas 10Ji1 paCTBOPEHHOI'O BEIIECTBA.

DNEeKTpOoaUTUYECKass JUCCOIMALUs. OJNEKTPOJUTBI U HEIJIEKTPOJIUTHI.
DNEeKTpOoIUTHYECKAs JACCOLUALIHS. MexaHu3Mbl ANEKTPOITUTUYECKOU
OUCCOLMALMKM I BEUIECTB C PAa3IUMYHBIMM TUIAMH XHMHYECKOW CBS3H.
I'mapatrpoBaHHble M HETHAPATUPOBAHHbIE HOHBI. (CTENEHb AJIEKTPOIUTUUYECKOU
mucconmanuu. CuibHbIE U ca0ble AMeKTPOauThl. OCHOBHBIE MOJOXKEHUS T€OPUU
JJEKTPOJUTHYECKOW  aucconuanuu. KuCHIOTBI, OCHOBaHUS H COJIM  Kak
3JIEKTPOJINTBHL.

Hemoncmpayuu

PacTBopuMoOCTSh BelieCTB B BOJE.

Cobupanne ra30B METOJOM BBITECHEHHUS BO/IBI.

PacTBOpeHue B Bojie CEpHOM KUCIOTBI M COJIE aMMOHMUSI.

OO6pa3ipl KPUCTAIIIOTHIPATOB.

N3roroBneHne runcoBor NOBSA3KH.

HcnbiTanne pacTBOPOB BJIEKTPOJIUTOB M HEIEKTPOIUTOB HA IMPEIMET
JTACCOLIMALINAH.

3aBUCUMOCTbH CTEIEHU 3JEKTPOJIUTUUECKON TUCCOMALNN YKCYCHON KUCIOTHI
OT pa30aBJeHus pacTBOpa.

JIBr>KEHNE OKpalIEHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.
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[IpuroroBieHue )KECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.

Honursr.

OO6pa3ibl MUHEPATIBHBIX BOJ PA3JIMYHOTO Ha3HAYCHUSI.

Ilpakmuueckoe 3anamue

IIpurorosiieHne pacTBOpa 3a1aHHON KOHLEHTPALUU.

1.5. Kuaaccudpukanus HeOpraHu4eCKUX coeJUHEHUH U UX CBOIiCTBA

Kucnotel u ux cBoiictBa. KucnoTsl Kak 37€KTPOIUTHI, UX KiIacCUpUKAIUS 1O
pa3IMYHBIM NpPU3HAKaM. XHWMHUYECKHUE CBOWMCTBA KHUCJIOT B CBETE TEOPUH
AIEKTPOIUTHUECKOU JMCCOLIMAIIAH. OcobenHnocTu B3aUMOJICCTBUS
KOHLIEHTPUPOBAHHOW CEPHOW M a30THOW KHUCIOT ¢ MeTamiamu. (OCHOBHBIE
CroCcOOBI MOTYYEHHUS KUCTIOTHI.

OcHoBanust u ux cBoiicTBa. (OCHOBaHHUS KaK BJIEKTPOJMTHI, HX
KJaccu(uKaIius 1Mo pa3juyHbIM MPU3HAKaM. XUMHUUECKUE CBOWCTBA OCHOBAHUM B
CBETE TEOPHUU BJEKTPOJIUTHUECKON THUCCOIMalui. Pa3inokeHne HEpacTBOPUMBIX B
BOjIc OCHOBaHUW. OCHOBHBIE CTIOCOOBI TTOJIYYEHHUSI OCHOBAaHUH.

Comu u ux cpoiictBa. Conu kKak 37eKTpoiuThl. Colld CpeaHue, KUCIbIE U
OCHOBHbIE. XHMHUYECKUE CBOWCTBA COJIEM B CBETE TEOPUM DIICKTPOJIUTHUYECKOU
nuccoranun. CriocoObl MOTYyUYESHHSI COJICH.

I'mpponus conen.

Oxcunpl u ux coicta. CosneoOpa3zyrolue U Hecoaeo0pa3yIouue OKCHIbI.
OcHoBHBIE, aM(pOTEpHbIE U KUCIOTHBIE OKCUIBI. 3aBUCUMOCTh XapakTepa OKCHAa
OT CTEMEHUW OKUCICHUA O00pa3ymolIero ero Meramwia. XUMHUYECKHE CBOWCTBA
okcu0B. [lonyuyeHne okCuaoB.

Jemoncmpavyuu

B3aumonenictBue a30THOW W KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C
MeTaJulaMHu.

I'openue docdopa u pacTBOpeHHE MPOyKTa TOPEHUS B BOJIC.

[Tomyuenue u cBoiicTBa aMpOTEPHOTO THAPOKCHIA.

HeoOpatumsrit ruaponn3 kapOuia KaabIus.

OOpaTUMBIil THIIPOSIU3 COJICH Pa3IUYHOTO THIIA.

Jlabopamopnusie onvimul

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMM.

B3aumopelicTBre METaII0B ¢ KUCIOTAMM.

BzanmMoneiicTBre KHCIOT C OKCHIaMHU METAJLIOB.

B3anmopernicTBrue KUCIOT ¢ OCHOBaHUSAMMU.

B3anmopelnicTBre KUCIOT € COJIAMMU.

HcnbiTanne pacTBOPOB MIETOYEN HHAUKATOPAMHU.

B3anmopelicTBue menoyen ¢ CoIsMU.

PaznoxeHne HEpacTBOPUMBIX OCHOBAaHUH.

B3anmoperictBue cosei ¢ MeTallylaMH.

BzaumoneiictBre conen Apyr ¢ APyroM.

I'maponns conei pa3nauyHOTO THUMA.

1.6. XuMuYeckHue peakiuu
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Knaccudukanusa xumMudeckux peakiuil. Peakiuu coeuHeHus, pa3ioxKeHus,
3amelenusi, oomena. Karanmutuyeckue peakuuu. OOpaTumble U HeoOpaTHUMbIE
peakiuu. ['oMOreHHble U TETEPOrE€HHBIC PEAKIUU. IKIOTEPMUUYECKUE U
SHAOTEPMUYECKHE  peakuuu. TemmoBod HP(PEeKT XUMHUYECKUX  pEeaKUui.
Tepmoxummuyeckue ypaBHEHUS.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnurenb ©W BOCCTaHOBJIEHUE. BoccraHoButenb u  okucieHue. Merton
AJIEKTPOHHOTO  0OajaHca  JyIi  COCTaBJIGHHMs]  YpaBHEHUW  OKHUCIUTEIIBHO-
BOCCTAHOBHUTEIILHBIX PEAKITUH.

Ckopocth xumuueckux peaknuil. [loHSTHE O CKOPOCTH XHUMHUYECKUX
peakiuii. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKUX PEAKIUN OT pa3IudHbIX (PaKTOPOB:
PUPOJIBI PEarupyIOIINUX BEIIECTB, UX KOHIIEHTPALIUU, TEMIIEPATypPhl, TOBEPXHOCTH
CONPUKOCHOBEHMSI M UCTIOJIb30BaHUS KaTaIU3aTOPOB.

O6paTUMOCTh XUMHUUYECKUX peakiuii. OOpaTUMbIe U HEOOPATUMBIC PEAKIIUH.
XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEICHUS.

JHemoncmpayuu

[Ipumepbl HeoOpaTUMBIX pEaKIUi, UAYIIUX C 00pa30BaHMEM OcCajika, rasa
WJTH BOJIBI.

3aBUCHUMOCTh CKOPOCTH PEAKIIUU OT MPUPOJIbI PEarupyroniux BEIeCTB.

BzaumoneiicTBie pacTBOpOB CEpHOM KHUCJIOTHI C pacTBOpamMu TUOCYIbdaTa
HATpUS Pa3IMYHON KOHLIEHTPALIMU U TEMIIEPATYPHI.

Mogenb KUISIIETO CIosl.

3aBUCHMOCTh CKOPOCTH XMMHMUYECKON peaKkuu OT MPHUCYTCTBUS KaTaau3aTopa
Ha MPUMEpPE PaA3JIOKEHHS IEPOKCHIa BOJAOPOAA C MOMOIIBI0 JUOKCUIA MapraHia 1
KaTasasbl.

Monaens 3aeKTponau3epa.

Mogenb 3J1eKTPOIN3HOM BaHHBI JJ1S1 TOJYYEHUS aTFOMUHMUS.

Mogenb KOJIOHHBI CHHTE3a aMMHUAKA.

Jlabopamophuie onvimul

Peakuus 3aMelieHust MeIn KeJIe30M B paCTBOPE MEIHOTO Kylopoca.

Peakuuu, unymue ¢ o0pa3oBaHUEM OcCajiKa, ra3a Uil BOJbL.

3aBUCUMOCTh CKOPOCTH B3aMMOJIEUCTBUSA COJSIHOM KHCJIOTHI C METAJUIAMHU OT
UX MPUPOJIBI.

3aBUCUMOCTh CKOPOCTH B3aMMOJCHCTBUS LIMHKA C COJISIHOM KHUCIOTOH OT ee
KOHLICHTPALINH.

3aBUCUMOCTh CKOpOCTH B3ammojehcTBusa okcuma Meau (II) ¢ cepHoi
KUCJIOTOM OT TEMIIEPATYPHI.

1.7. Mertaibl 1 HeMeTAJLIIbI

Meramnbel. OCOOCHHOCTH CTPOEHUSI aTOMOB U KpHUCTaioB. Dusmyeckue
cBoiicTBa MeTayioB. Krnaccudukanuss MeTaluioB MO pPa3iUYHBIM MpPU3HAKAM.
XUMHYECKAE CBOWCTBA METAJUIOB. ODJIEKTPOXUMHUYECKHN DA HANPSHKECHUU
METaJII0B. Metauiorepmus.
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O6mme crnocoObl monydyeHuss MeTtawioB. lloHATne o MeTalTyprumu.
[Tupomeramnyprus, THIPOMETAILITYPrusl U 3eKTpomeramyprusd. CrijiaBel YepHbIe
Y LIBETHBIE.

Hemeramnbl. OcobeHHOCTH CcTpoeHHsl aToMoB. HemeTamnsl — mnpocTbie
BEIECTBA. 3aBUCUMOCTb CBOWMCTB rajJOT€HOB OT UX MOJOKEHUS B MEPUOANYECKOM
cuctemMe. OKHUCIUTENbHBIE M BOCCTAaHOBUTEIBHBIE CBOWCTBA HEMETAUIOB B
3aBUCUMOCTH OT UX MOJIOKEHUS B PAY dJIEKTPOOTPULATEIBHOCTH.

JHemoncmpayuu

Komteknus MeTamuios.

B3aumoneiicTBue MeTaysuioB ¢ HEMETa/laMH (KeJie3a, [IMHKA U aJIOMUHUS C
CepoM, aTIOMUHUS C HOIOM, CYpPbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XJIOPe).

I'openue meranios.

AJTOMUHOTEPMUSL.

Komnexknust HemeramnoB. ['openne nHemetaiioB (cepwl, (ocdopa, yris).
BoiTecHeHne MeHee AaKTHBHBIX TajJOre€HOB U3 pacTBOPOB HX coseil Oosee
AKTUBHBIMU raJIOreHaMHU.

Mopenb TPOMBIIUIEHHONW YCTaHOBKHU JJIsi MPOU3BOJCTBA CEPHOM KHUCIOTHI.
Mopens meun ansg o0xkura wusBecTHska. Kommekiuu NpoayKUIud CUIUKATHOU
IPOMBIIIEHHOCTH (cTekia, hapdopa, GasHca, IeMeHTa pa3InyHbIX MAPOK U JIp.).

Jlabopamopnuvie onvimul

3akaJjika U OTIIYCK CTaJIu.

O3HaKOMIIEHHE CO CTPYKTYpaMHU CEpOro u O0eaoro yyryHa.

Pacno3naBaHue pyn xenesa.

Ilpaxmuueckue 3anamus

[Tonmyuenue, cobrpanue 1 pacrio3HaBaHUE Ta30B.

Pemenne sxcrepMMeHTaIbHBIX 3a/1a4.

2. Opranuveckasi XuMHus
2.1. OcHoBHbIC OHATHS OPraHUYECKONl XUMHMHU U TEOPHUsi CTPOCHUSA
OpPraHM4YeCKUX COeJMHECHUH

[Ipenmer  opranuueckor  xumuu. [IpupoaHbIe, HCKYCCTBEHHBIE W
CUHTETUYECKUE OpraHuyeckue BeniectBa. CpaBHEHHWE OpPraHUYECKUX BEUIECTB C
HEOPraHWYECKUMHU.

BanentHocTh. XUMHUECKOE CTPOEHHE KaK MOPANOK COCAMHEHHUS aTOMOB B
MOJIEKYJIBI IT0 BAJICHTHOCTH.

Teopusi cTpoeHus opranndeckux coequHeHut A. M. bytnepoa. OcHOBHBIE
MIOJIOKEHUSI TEOPUH XUMHUYECKOTO CTpoeHus. M3omepusa u n3oMepbl. XUMUYECKUE
(GbOopMyITBI U MOJIETTH MOJIEKYJ B OPTaHMYECKON XUMUMU.

Knaccudpukanus opranmdyeckux BemiecTB. Kraccudukanus BemecTs Mo
CTPOCHHMIO YTIEPOJIHOTO CKeJIeTa U HATU4YUI0 (DYHKIMOHAIBHBIX Ipym. ['omonoru
u romonorus. Hauama nomenknarypst [UPAC.
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Knaccuduxanus peakuii B oprannyeckoid xumuu. Peakuuu npucoeauHeHus
(TuapUpOBaHUsA, TaJOr€HUPOBAHMS, THUJPOTaJIOT€HUPOBAHMS,  THIpaTalUH).

Peakiuu OTIICIICHUS (merumpupoBaHus, JNETUIPOTATIOTCHUPOBAHUS,
neruaparamun). Peakuuu 3amenienus. Peakiyu usomepusaimm.
Jemoncmpayuu

Mopenu MoJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEIUHEHHU.
KauecTtBeHHOe oOHapyxeHue yriiepoja, BOJOpoAa M XJopa B MOJIEKYJax
OPraHUYECKUX COCITUHECHUU.
JlabopamopHhutit onvim
N3roroBneHne Mojienel MOJIEKY OpraHUYECKUX BELIECTB.
2.2. ¥YriaeBoaopoabl M X NPUPOJIHbIE HCTOYHUKH

AnKaHbl. AJIKaHbl: TOMOJIOTMYECKHH psifi, W30MEPUS U HOMEHKJIATypa
ankaHoB. XMMHUYECKHUE CBOMCTBA ajJKaHOB (METaHa, 3TaHa): TOpPEHHE, 3aMelIeHHeE,
pazyioxkeHue, JeruapupoBanue. IIpumeHeHne ankaHoB HA OCHOBE CBOMCTB.

AJNKeHbl.  OTWJE€H, €ro  nMnojiydeHue  (AeruapupoBaHUEM  OTaHa,
JENoNUMEPU3alell  monaudTWiIeHa).  ['oMonoruueckuit  psn,  HU30MEpPHS,
HOMEHKJIaTypa aJIKEHOB. XMMUYECKHE CBOMCTBA ATUJIEHA: TOPEHUE, KAUECTBEHHBIE
peakuuu (obeciBedyrMBaHMe OpPOMHOM BOJbI M pacTBOpa IEepMaHraHaTa Kaius),
rugpatanus, noatumepusanus. [[puymeHeHue sTuiieHa Ha OCHOBE CBOMCTB.

Juenbl n kayuyku. [loHdATHE O AueHax Kak YriaeBOAOpOAax C JBYMs
IBOMHBIMU CBsi3sIMU. COIpsiKEHHBbIE TUEHbl. XUMUYECKHUE CBOMCTBA OyTajueHa-
1,3 u u3zonpena: obeciBeynBaHue OPOMHOM BOJABI M MOJIMMEPHU3AIMS B KAYyUYKH.
HarypanbHbiil 1 cuHTeTHUECKHE KayuyKU. Pe3uHa.

Ankunbl. AnetwieH. XUMHUYECKHE CBOWMCTBAa allETWIEHA: TOPEHUE,
oOecliBeurnBaHre OPOMHOM BOJIbI, TPUCOCTUHEHUN XJIOPOBOJOPOIA U TUAPATALIHS.
[IpumeHeHne aneTuiaeHa Ha OCHOBE CBOMCTB. MeXKiIaccoBass H30MEpHUS C
aJKaJueHaMU.

Apenbl. benzon. XuMmudeckue CcBOHCTBa O€H30ja: TOpPEHHE, peaKIuu
3aMmelenus (TajJoreHupoBaHue, HutpoBaHue). [Ipumenenue OeH30Jla HA OCHOBE
CBOMCTB.

[IpuponHble  UCTOYHMKHA  yrieBogoponoB. Ilpuponsslii  ras3: cocras,
IIPUMEHEHHUE B KAUECTBE TOIUIMBA.

Hedt1s. CoctaB u nepepabotka Hedru. [leperonka nedru. Hedrenpomykror.

Hemoncmpayuu

['openue meTaHa, 3THIIEHA, alleTUIIEHA.

OtHomieHne MeTaHa, JTHWIEHA, aleTWIeHa © O0eH30Ja K pacTBopam
MepMaHraHara Kajausi 1 OpoMHOM Bojie.

[lonyuenune »sTuieHa peakuWeil Aeruapartalyd >TaHOJA, alleTUIeHA —
TUAPOIU30M KapOuaa Kajablusl.

Pa3znoxxenue kaydyka Mpu HarpeBaHUU, UCHBITAHUE MPOAYKTOB Pa3i0KeHUs
Ha HEMPEAEIBbHOCTD.

Konnexkuus obpasuoB Hedptu u HedrenpoaykroB. Komnekuus «KaMeHHbli
YIOJib U TPOAYKIHSI KOKCOXUMHYECKOTO MTPOU3BOACTBAY.

Jlabopamopnuie onvimot
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O3HakomJiIeHHE C KOJUIEKIHMEeW o00pa3suoB HedTH U TNPOAYKTOB €€
nepepadoTKu.
O3HaKOMIJIEHHE € KOJUIEKIIUEN KaydyyKOB M 00pa3laMy U3/1eJIuil U3 pEe3UHBI.
2.3. Kucnopoocooepicaujue opzanuueckue coeOuHeHus

Cruprtel. [Tonyuenue 3TaHoNIa OpOKEHUEM TIIIOKO3bI U THpaTalluei dTHIICHA.
I'mapokcunbpHast rpynma kak (QyHkuuoHanbHas. [loHATHE O MOpeneabHBIX
OJHOATOMHBIX CHUPTAX. XHUMHUYECKHME CBOWCTBA ATAHOJA: B3aUMOJEUCTBUE C
HaTpUeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX A(PUPOB, OKUCICHUE B ajbJCTHU]l.
[IpruMmeHeHne 3TaHoNa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €r0 IMOCIEICTBUS A
OpraHu3mMa 4eJjaoBeKa U MPenyNpekICHUE.

I'muueprH Kak TpeACTaBUTENIb MHOTOATOMHBIX cnUpTOB. KadecTBeHHas
peakus Ha MHOTOATOMHbBIE CIUPTHI. [I[pruMeHeHune runepuHa.

®enon. dusnyeckre U XUMUYECKHE CBOMCTBa (peHosia. BzanmHoe BiusiHHE
aTOMOB B MoJIeKyse ¢eHoja: B3auMOJEHCTBHUE C TUIPOKCUIOM HATPHUS U a30THOM
kuciotoit. [Ipumenenue ¢peHosa Ha OCHOBE CBOWCTB.

Anpnerunel.  Ilonstue 00 anmpaerugax. AJsbAeTHIHAS TPYINa Kak
dbyakuuonanpHas.  dopmanpierujg W €r0  CBOWCTBA:  OKHCJICHHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUM CIHUPT.
[TonydyeHnue anbaerujoB OKHUCICHUEM COOTBETCTBYIOMIMX cnupToB. IIpumeHeHue
dbopManberuia Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie kucnotsl. [lonstue o xkapOoHOBBIX KucioTax. KapOokcuinbHas
rpynna kak ¢yHKIuoHanbHas. ["'oMomoruyeckuii psii mpeaeabHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lonydyeHne kapOOHOBBIX KHCIOT OKHCICHHEM ajbJETHUIOB.
XVMMHUYECKHE CBOMCTBA YKCYCHOM KHUCIOTBI: OOIIME CBONCTBA C MUHEPAIbHBIMU
KACTOTaMH M peakuus dstepudukanuu. llpuMeHeHHMe YKCYCHOMW KHUCIOTHI Ha
OCHOBE CBOMCTB. BpICIIME >KHPHBIE KHUCJIOTHI Ha MPUMEPE MNAIbMUTHHOBON H
CT€apUHOBOM.

Cnoxupie 3upsl ¥ kupbl. I[lomydeHue CIOXKHBIX 3(PUPOB peakIueH
srepudukanuu. Crnoxusie 3QUpbl B mpupoae, uX 3HadeHue. I[Ipumenenue
CJIOHBIX 3()UPOB HA OCHOBE CBOICTB.

XKupsl kak crnoxxnbie 3¢upsl. Knaccudukanus ;xupoB. XuMUUYECKUE CBOWCTBA
KUAPOB: THAPOJIHU3 WU THAPUPOBAHUE KUAKUX KUPOB. [IprumeHeHue XHUpOB Ha
OCHOBE CBOMCTB. MbLia.

VYrrneBoasl. YTieBoAbl, UX KiaccuUKanua: MOHOcaxapuibl (TIIOKO03a,
bpyKTO32a), MUCaxapuIsl (Caxapo3a) U mojrucaxapu bl (Kpaxmai U IeJUTI0I03a).

I''mroko3a — BemecTBO ¢ JBOMCTBEHHOM (YHKIMEH — aibJACTHIOCIHPT.
XWUMHYECKHE CBOMCTBA TIJIFOKO3bI: OKHUCICHHE B TJIOKOHOBYK) KHCIOTY,
BOCCTAHOBJIEHHE B COpOUT, cnupToBoe OpoxkeHue. [IpuMmeHeHue TIoK03bl Ha
OCHOBE CBOMCTB.

3HaYeHHUE YIJIEBOAOB B KMBOW MPUPOJE M KU3HM venoBeka. [loHaTue o
peaKUUsIX MOJMKOHACHCAlMM M TUAPOJH3a HA MNPUMEPE B3aMMONPEBPALICHUN:
[JIKOKO03a -0- MOJUCAXaAPHU/I.

Hemoncmpayuu

OkucneHue crupra B alnbIeru/l.
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KadecTBeHHbIE peakIMi HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTh eHosa B BOE MpU OOBIYHOM TeMIIepaType U HarpEBAHUH.

KauectBeHHble peakuu Ha (HEHON.

Peakius cepeOpsiHOTO 3epKajia anbJAEeTUI0B U TITHOKO3bI.

OxucneHue anbAeruoB U II0KO3bl B KUCIOTY C IOMOIIBIO THAPOKCHUIA METU
(II). KauectBennas peaxuus Ha kpaxmai. Komnekuust 3pupHbIX Macen.

Jlabopamopnusie onvimul

PactBopenue rimiepuHa B BOJE U B3aUMOJEHCTBUE C THIPOKCUIOM MEIU
(ID).

CBolicTBa YKCYCHOM KUCIOTBI, OOIIME CO CBOMCTBAMU MUHEPATbHBIX KUCIOT.

Jloka3aTeabCTBO HEMPEAEIbHOTO XapaKkTepa KHUAKOT0 KHUpa.

B3anmopeiicTBue TIII0K03bl U caxapo3bl ¢ ruapokcuaom meau (I).

KauectBeHHas peakius Ha Kpaxmal.

2.4. A3orcoaep:kamniue opraHudeckue coeqnneHus. [loaumepnl

Awmunbl. [Torstue 06 amuHax. Anudarnueckue aMuHbI, UX KiIaccupukamus u
HOMEHKJIaTypa. AHWIMH KaK OopraHuudeckoe ocHoBaHue. [losyueHue aHuIMHA U3
HUTpoOeH3o0a. [I[puMeneHre aHmIMHA Ha OCHOBE CBOMCTB.

AMMHOKHUCTIOTBI. AMHHOKUCIOTHI Kak amdorepHble AU YHKIIMOHATBHBIC
OpraHu4eCcKue COCIMHEHMUSL. XUMUUYECKUE CBOMCTBA AMHUHOKHUCJIOT:
B3aMMOJICHCTBUE C IIEJI0YaMH, KHUCJIOTaMM U Jpyr ¢ JApyrom (peakuus
noiukoHaeHcauuu). llentuaHas cBsi3p W nonunentuael.  IIpumeHeHwue
aMHUHOKHCJIOT Ha OCHOBE CBOICTB.

benku. [lepBuunas, BTOpu4Hasi, TPETUUHAS CTPYKTYPHI OCIKOB. X UMUUECKHE
CBOICTBa O€JNKOB: TOpEHHUE, JeHaTypalusi, THAPOJINU3, IIBETHbIE PEAKIIHH.
buonorndeckue QpyHkIMmu OEIKOB.

[Tomumepsl. benku u moaucaxapuabl Kak OMOTIOTMMEPHI.

I[mactmaccel.  IlomydyeHne MOJMMEPOB peAKIUEW TMOJIMMEPHU3ALUU U
NOJIMKOHAEHCAUUH. TepMOIUIaCTUYHBIE M  TEPMOPEAKTUBHBIE  ILIACTMACCHI.
[IpencraBurenu rractMacc.

Bonokna, wux kmaccudukamusa. [lomydenue  BosokoH.  OTaenbHbBIE
IIPEACTABUTEIIN XUMAYECKNUX BOJIOKOH.

Hemoncmpayuu

BzanmoneiicTBue aMMHaka M aHIJIMHA C COJISTHOM KHUCJIOTOM.

Peakuust anmimHa ¢ OpoMHOM BOOIA.

JlokazaTenbCTBO  HalWuus  (QYHKIUMOHAJIBHBIX TPYINI B  pacTBopax
AMHHOKHCIIOT.

PactBopenue u ocaxxieHue OENKOoB.

[IBeTHBIE peakuu OEIKOB.

['openue nTuubero nepa v MepCTSIHON HUTH.

Jlabopamopnuie onvimot

PactBopenue 6enkoB B BOJIE.

O6Hapy:xeHue OeJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypaiusi pactBopa Oejika KypUHOIO fiflla CIIUPTOM, PACTBOpPaMU COJIeH
TSDKEJIBIX METAJLJIOB U MPU HArPEBaHUH.
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Ilpakmuueckue 3anamus

Pemiennie sKkcnepuMEHTAIbHBIX 3aJlad Ha HMACHTU(GUKAIUIO OPraHUYECKUX
COCIUHCHUH.

Pacno3HaBanme miacTMacc U BOJIOKOH.

IIpuMepHBIEe TEMBI
HHAUBUIYAJIbHBIX IPOEKTOB
buorexHonorus u reHHas uHxeHepus — TtexHoaoruu XXI Beka.
HanotexHosorust kak MNPUOPUTETHOE HAMPABICHUE PA3BUTUA HAYKU H
npousBojacTsa B Poccuiickon denepanuu.
Hcnonb3oBanue paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX HESAX.
PeHTreHoBckoe U31y4eHUE U €T0 UCTI0JIb30BAaHNUE B TEXHUKE U MEJUIIMHE.
[Ina3ma — 4yeTBepTOE COCTOSIHUE BEILIECTBA.
AMopdHBIe BellecTBa B MPUPOJIE, TEXHUKE, OBITY.
OxpaHa  OKpyKawomeld  cpeapl  OT  XHMHYECKOrO  3arps3HCHMUS.
KonndecTBeHHBIE XapaKTEPUCTUKU 3arPsI3HEHUS] OKPYKAIOIIEH CPEeIbl.
8. 3ammTa 030HOBOTO PKpaHa OT XUMHYECKOTO 3arpsi3HEHUS.
9. IlpuMeHeHHE CyCIIEH3UM U AIMYJIbLCUM B CTPOUTEIIBCTBE.
10.Ponp MeTaJUIOB B MCTOPUU 4YEJIOBEUECKOW HMBUIM3auuu. Hcropusd
OTEUYECTBEHHOM 4YepHON MeTamurypruu. COBpEeMEHHOE METaTypruyecKoe
IIPOU3BOJICTBO.
11.9Kkonornveckre acnekThl UCIOIb30BAHUS YIIIEBOIOPOIHOTO CHIPBSI.
12.OKOHOMHYECKHE  ACHEKThl  MEXAYHApOAHOTO  COTPYIHHYECTBA IO
VCIIOJIb30BAHUIO YIIIEBOJIOPOIHOTO ChIPHSI.
13.VcTopust OTKpBITHS U pa3pabOTKH Ta30BBIX U HEPTAHBIX MECTOPOXKJICHHUIN B
Poccuiickon ®enepanumu.
14.YTeBoaopoIHOE TOIUIMBO, €r0 BU/Ibl 1 HA3HAUYCHUE.
I15.Hedhtp ®W ee TpaHCIOPTHPOBKA KaK OCHOBAa  B3aMMOBBITOJHOTO
MEKIYHapOJHOI'0 COTPYIHUYECTBA.

N —

NownsAw
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6. TemaTnuyeckoe NIAHUPOBaHUE

[Ipu peanuzanuu coaepxxkanusi 001eo0pa3oBaTeIbHON yUeOHOU TUCITUTUTMHBI

«Xumus» B npenenax ocsoenust OIIOIT CIIO mo mpodeccun 08.01.25 Macrtep
OTJIEJIOYHBIX CTPOUTENbHBIX U JEKOPATUBHBIX pabOT Ha 0a3e OCHOBHOI'O OOIIETO
oOpa3oBaHus C TMOJYy4YEHHEM cpeaHero oOiiero oOpa3oBaHUs
MaKkcuMalibHasi yueOHasi Harpy3ka o0ydaronuxcs coctabiseT — 114 gacoB, U3 HUX

(IITIKPC)

aynutopHas (oOsi3arenbHas) ydeOHas Harpy3ka oOOydyaloIIMXcs, BKIHOYas
npakThdeckue 3ansatusa, — 114 gacos.
TEMATHUYECKHNU IIJIAH
Y4eOHOH TMCIHUIUIUHBI « X UMM >
N Kouunuec
0 TBO
/i Pasznen
4acoB

Benenue 1
1 OcCHOBBI MaTEpUAIOBEICHUS 9

1. O6masi 1 HeOpraHu4veckKass XuMHsl 65
2

1.1. OcHOBHBIE NOHATHS U 3aKOHBI 5
3

1.2. Ilepunoanueckuii 3akoH W Ilepuoauueckas cucremMa XUMHUUYECKUX 6

snemenToB Jl. 1. MenpeneeBa u cTpoeHue atoma
4

1.3. CTtpoeHue BeliecTBa 9
5

1.4. Bona. PacTBOopbl. DneKTpoauTHyecKas JuCCOUraIus 7
6 y y

1.5. Knaccudukanus HeOpraHU4eCK1X COeIUHEHUI 1 UX CBOWCTBA 12
7

1.6. Xumuueckue peakiuu 10
8

1.7. Metainiabl 1 HEMETAILIIbI 12

2. Opranunyeckasi XuMust 39
9

2.1. OCHOBHbBIEC TIOHATHS OPraHUYECKOW XHMHU U TEOPHUS CTPOCHUSA 7

OpPraHUYECKUX COCAMHEHUN
10

2.2. YrieBoI0poabl ¥ UX MPUPOIHBIE HCTOYHUKHU 11
11

2.3. Kucnopoicoaepxaniiue OpraHM4eckue CoeIMHEHUs 9
12

2.4. Azotconepxaine opranuueckue coequHenus. [lonmepsl 10

IIpomexyrounas arrectauus B popme quddepeHnpoBaHHOroO 3a4eTa 2

Hroro: 114
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEBHOM
JAEATEJIBHOCTHU OBYYAIOILIUXCHA

Coaepixanue XapaKkTepuCTHKA OCHOBHBIX BU/0B 1eATEIbHOCTH
o0yueHust CTYAEHTOB (HA YPOBHe Y4eOHBIX /IeiiCTBHI)
Baxueiimue YMeHue 1aBaTh ONPEICIICHUE U OIIEPUPOBATH

XUMHUYECCKHEC ITIOHATHUSHA

CIICAYIOMIMMH XUMUYECKUMHU TOHSTHSMHU: BEIIECTBO,
XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIbHbIC
aTOMHas ¥ MOJICKYJISIpHasi MacChl, HOH, aJUIOTPOITHS,
W30TOTIBI, XUMHUYECKAs! CBSI3b, AMEKTPOOTPHIIATEIBHOCTD,
BAJICHTHOCTbH, CTETICHb OKHUCIIEHHSI, MOJIb, MOJIIPHAs Macca,
MOJISIpHBIA 00BEM ra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYIISIPHOTO CTPOEHUSI, pACTBOPHI,
IEKTPOJIUT U HEAIEKTPOJIUT, IEKTPOIUTHUYECKAS
JMCCOLIMAINS, OKUCIUTENb U BOCCTAHOBHUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIIOBOM 3(PPEKT peakinu, CKOPOCTh
XUMHYECKON peakIny, KaTan3, XAMUIeCKOe paBHOBECHE,
yIIAepOAHbIN CKeNeT, (GYHKIIMOHAIbHAs TpyIa, H30Mepus,
TOMOJIOTHSI

OcHOBHBIE 32AKOHBI
XUMMUM

dopMynHpoBaHUE 3aKOHOB COXPAaHEHHUS MaCChl
BEII[ECTB U IMOCTOSHCTBA COCTaBa BEIIECTB.

YcraHoBKa MPUUMHHO-CIIECTBEHHOM CBSI3U MEXKTY
COJICPKAHUEM ITUX 3aKOHOB M HAITMCAHUEM XUMHUYECKUX
dbopmyn B ypaBHEHUH. Y CTaHOBKA DBOJIIOIIMOHHON
CYIITHOCTH MEH/IEIICEBCKOU U COBPEMEHHOHN (hOPMYITHUPOBOK
nepuoanueckoro 3akona JI. 1. MenneneeBa. O0bsicHEHHE
(U3NYECKOTO CMbICIa CUMBOJIMKH MEPUOINIECKON TaOIUIIBI
xuMudeckux 3neMenToB J[. M. MenpeneeBa (HOMEpOB 3Jie-
MEHTa, IeproJia, FPYIIbl) U YCTAHOBKA MPUYHMHHO-
CJIEICTBEHHOM CBSI3M MEXK]ly CTPOCHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB B IEPUOAAX U IPyMIax.

XapakTeprucTUKa JIEMEHTOB MaJIbIX U OOJIBIINX
NEpPHOJIOB M0 UX MoJokeHuto B [leproanueckoit cucreme /1.
. Menneneena

OcHOBHBIE TeOpUMn
XUMHHU

YcTraHOBKa 3aBUCUMOCTH CBOMCTB XMMUUYECKHX
BCUICCTB OT CTPOCHUA aTOMOB 06pa3yronmx X XUMHYCCKHUX
JJICMCHTOB. XapaKTepI/ICTI/IKa BaYKHEHUIIIMX TUIIOB
XHUMHYECKUX CBSI3€H U OTHOCHUTEIBHOCTH 3TOM THIIOJIOTHM.

OObBsCHEHNE 3aBHCUMOCTH CBOMCTB BCIICCTB OT UX
COCTaBa U CTPOCHU KPpHUCTAIINYCCKUX PCHICTOK.

(DOpMy.TII/IpOBKa OCHOBHBIX ITOJIOJKEHUH TCOpHU
BHGKTpOHHTquCKOﬁ AucCconraliui U XapaKTCpUCTHUKaA B
CBeTE ATOH TCOPpHUU CBOIMCTB OCHOBHBIX KJIACCOB
HCOPIraHNYCCKUX COCIUHEHU.

d)opMyanOBKa OCHOBHBIX I1OJIOJKEHUH TCOpHUU
XUMHUYCCKOTO CTPOCHUA OPTaHNUYCCKUX COCIUHEHHUHN U
XapaKTCPUCTHKA B CBCTEC 3TOM TCOpHUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYICCKHUX COE€OUHEHUI

Baxneiimme

XapaKTCpI/ICTI/IKa COCTaBa, CTPOCHUA, CBOﬁCTB,
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BEIIECTBA U MaTE€pHaAJIbI

MOJIY4eHHS U TpUMEHEeHUs BakHenmux metawioB (IA u 1T A
IpyII, aJTIOMUHUS, J)KEJIE3a, @ B €CTECTBEHHO-HAyYHOM
npoduie 1 HeKOTOPBIX d-2JIEMEHTOB) U UX COCTUHEHUH.

XapakTepucTuKa cocTaBa, CTpOEHHS, CBOWCTB,
MOJIYYCHHS ¥ TPUMEHEHUs BakHeHux HemeTauioB (VIII
A, VIA, VA rpynm, a Taxke a3oTa u ¢ocdopa, yriepoaa u
KPEMHHUS, BOJIOPO/1a) U UX COCAUHEHUH. XapaKTepUCTHKA
COCTaBa, CTPOEHUS, CBOMCTB, MOJIY4YEHUS U TPUMEHEHMUSI
BaXHEHIIINX KJIACCOB YIJIEBOJOPOJIOB (AJIKaHOB, LIUKJIOAJIKA-
HOB, QJIKEHOB, AJIKHHOB, APEHOB) U WX HanboJiee 3HAUNMBIX B
HapOHOXO3SHCTBEHHOM IUIaHE NIPEICTaBUTEIIEH.

AHanoru4Has xapakTepucTHKa BaXKHEUIITNX
IpeJICTaBUTeNIeN APYTruX KJIaCCOB OPraHMUYECKUX
COEIMHEHUI: METaHOJIa U ATAHOJIA, CIOKHBIX A3(UPOB,
KUPOB, MbLJI, aJIbAETUIOB ((hopMaIbAETUIOB U
aleTaabJeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT
(YKCyCHOM KHMCIIOTBI, ), MOHOCaXapH10B (TJIFOKO3bI), ucaxa-
pUI0B (caxapo3bl), MOJIMCAXapyua0B (Kpaxmana u
LEJUTI0NI03bI ), aHWJIMHA, AMUHOKHUCIIOT, OEJIKOB,
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH, Kay4yKOB,
riacTMace

XUMHYECKUN A3BIK U
CHUMBOJINKA

Hcnonb3oBanue B yueOHOM U MpodeccroHanbHON
NEeSITeIbHOCTH XMMUYECKUX TEPMUHOB M CUMBOJIMKH.

HaszBanue n3y4eHHBIX BEIIECTB 10 TPUBHAIBHON WU
MEXTyHapOAHONW HOMEHKIIAType U OTPaKEHUE COCTaBa 3TUX
COEIMHEHUH C MMOMOUIBI0 XUMHUECKUX POPMYII.

OTtpakeHue XuMHUYECKUX MPOLIECCOB C MOMOUIBIO
YpPaBHEHUN XUMUYECKUX PEaKIIMil

XuMuueckKue
peakuuu

OOBsiCHEHHE CYIIIHOCTH XUMUYECKUX MTPOIIECCOB.
Kiaccudukanysi XUMHYECKHX PEAKIUH 110 pa3IHIHbIM
NPU3HAKAM: YHCIIY H COCTaBY IPOAYKTOB U PEarcHTOB,
terioBoMy b (PeKTy, HarmpaBlIeHHIO, (a3e, HATUIUIO
KaTaJln3aTopa, U3MEHEHHIO CTETIICHEeH OKHUCIICHUS JIEMEHTOB,
00pa3yIoIIMX BEIIeCTBA.

YcTaHOBKa IPU3HAKOB OOIIETO U PA3JIMYHOTO B
TUIOJIOTHH PEAKIUH JUTsl HEOPraHUYECKOH U OPraHuueCKOM
XUMUH.

Kiaccugukanyst BemecTB 1 NpoIecCOB ¢ TOUKU
3peHusi OKUCIIEHUsA-BOCCTaHOBIeHHsI. CocTaBieHNe
YpaBHEHHI PEaKIUi C MOMOIIBIO METO/Ia AIEKTPOHHOTO
OanaHca.

OObscHEeHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
PEaKIy ¥ MOJI0KEHHSI XUMUYECKOTO PAaBHOBECHS OT
pa3IuuHbIX (PaKTOPOB

XuMHYeCKH I
IKCIEPUMEHT

BrinoaHeHne XUMHUYECKOTO OKCIICPUMCHTA B IIOJITHOM
COOTBETCTBUH C ITpaBUIIaMHU 0€30ITaCHOCTH.

Ha6J'IIOIleHI/Ie, (I)I/IKCEU_II/IH " OIIMCAaHUC PE3YJIILTATOB
IMPOBCACHHOI'O SKCIICPUMCHTA

XuMHuyeckas
uHpopmanus

[IpoBeneHne caMOCTOATENBHOTO MMOMCKA XUMUUECKON
UH(OPMALIUHU C UCTIOJIB30BAHUEM Pa3IMYHBIX UCTOUHHUKOB
(Hay4HO-TIOMYSPHBIX U3aHUHN, KOMIBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB MHTepHeTa). Mcnonb3oBanue
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KOMITBIOTEPHBIX TEXHOJIOTHI 7151 00pabOTKH U mepeaadn
XUMUYECKON MHPOPMALIIH U €€ MPEICTABICHHS B pa3-
JUYHBIX popmax

Pacuets! no YcTaHOBKa 3aBUCHMOCTH MEXY Kau€CTBEHHOM U
XHMHYECKHUM (popMyjiaM U | KOJIMUECTBEHHOW CTOPOHAMH XUMHUYECKUX OOBEKTOB U
YPABHEHHUAM IIPOLIECCOB.

Pemenue PACUYCTHBIX 3aJa4 110 XUMHUYCCKUM
dbopMynam U ypaBHCHHSIM

7. Y4eOHO-MeTOAUYeCKOe H MAaTePHAIbHO-TEXHUYECKOE o0eceYeHue
NporpamMmbl Y4eOHO! JUCUMILTUHBI « X UMU»

OcBoeHne mporpaMMbl y4eOHOM JUCIHUIUIMHBI «XUMHS» MPOXOJUT B
KaOMHEeTe XUMUU C JabopaTropueit u 1abOpaHTCKOM KOMHATOM.

[Tomemienue kabuneta ynaoBiaetBopseT TpeboBanusim CII 2.4.3648-20
«CaHUTapHO-IMTUIEMHUOJIOTUYECKHUE TPeOOBaHUSI K OpraHU3aIUsSM BOCIUTAHUS U
o0y4eHUs, OTAbIXa W O3JOPOBICHMS JETEH H MOJOACKN» (ITOCTAHOBJICHUE
I'maBHOrO rocymapctBeHHOro canutapHoro Bpada P® ot 28.09.2020 r. Ne28) u
OCHAIIICHO TUIIOBBIM O0OpPYJOBaHHWEM, YKa3aHHBIM B HACTOSAIIMX TPeOOBAHUSX, B
TOM YHCJIE CHCIUaTIU3UPOBAaHHON yueOHOUW MeOeNbl0 M CpeJcTBaMHU OOYdYeHWS,
JOCTaTOYHBIMUA  JIJI1  BBIMOJHEHHS TpPEOOBaHWM K  YpPOBHIO  IMOJTOTOBKH
00yJaromuxcs.

B kaOuHere wumeeTcss MyJIbTUMEIUHHOE O00OpYyIOBaHUE, TOCPEACTBOM
KOTOPOTO YYaCTHUKU 00pa3oBaTEeNIbHOT'O TpoIecca MOTYT MpOCMaTpUBAaTh
BU3YaJbHYI0 MHGOPMAIIMIO TI0O XUMHUH, CO3/1aBaTh MPE3CHTALNU, BUICOMATEPHUAIIBI
UT. I

B cocTtaB yueOHO-METOAMYECKOTO U MAaTEPUAIBHO-TEXHUYECKOTO OCHAIICHUS
KaOWHEeTa XUMHUH BXOJIST:

* MHOTO()YHKITMOHAJIbHBIN KOMIUIEKC MPETo1aBaTes;

* HaTypalibHble OOBEKTHI, MOJENH, MPUOOPHI M HAOOPHI MJI MOCTAHOBKH
JEMOHCTPALMOHHOTO U YYEHUYECKOr0 SKCIIEPUMEHTA;

* IeYaTHBIC U SKPAHHO-3BYKOBBIE CPEICTBA OOYUCHUS;

* CpeACTBA HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBBI;

* [IEpEYHU OCHOBHOM U JIONOJIHUTENbHON yueOHOU TUTEpaTypBhl;

* BCIOMOTaTeJIbHOE 000pY0BAaHUE U HHCTPYKIUU;

* OMOIMOTCUHBIN (POHI.

B Oubmuorteunsiii ¢GoHA BXOMAT YUYEOHUKHM U y4eOHO-METOIUUYECKUC
koMIUIeKThl (YMK), pekoMeH0BaHHbIE WJIM AOMYIIEHHbBIE [ UCIOJIb30BAaHUS B
npodeccuoHaTbHBIX 00pa3oBaTeIbHBIX OpraHu3alusX, peanu3yonmx
0o0pa3oBaTeIbHYI0 MpPOrpamMMy cpefaHero oOiiero oOpa3oBaHUA B Mpeaeiax
ocBoenust OIIOIT CITO na 6a3e 0CHOBHOTO 00I1IETO 00pa30BaHUS.

bubnuoreynsii dboHn JIOMOJIHCH XUMHUYECKOU SHITUKJIOIICIHECH,
CIIPaBOYHUKAMU, KHUTAMH JJI1 YTEHUSI 10 XUMUH.
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PEKOMEHIAYEMAS JIMTEPATYPA

JIna ooyuarowuxca:

el"adpuesnsn O.C. Xumus 115 npodeccuil U CrenuagsbHOCTEN TEXHUYECKOrO
npodus: y4eOHUK TUISL CTYI. YUPEKICHUM Cpen. npod.
ob6pazoBanus/O.C.I'abpuensiu, W.I'.OctpoymoB. — 9-¢ wu3m., crep. - M.:
M3parenbckuii eHTp «Akagemus», 2020. — 272 c.

o XuMHUA : MPAKTUKYM: y4eO. Mmocodue i CTyA. YUpEXKACHUN cpel. mpod.
obpazoBanus/ [['abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., Jlopodeepa
H.M.] ; mon pen. O.C.I'abpuensina. — 7-e usn., crep. — M.: U3naTensckuii eHTp
«Axanemus», 2019. - 304 c.

el"adpuensin O.C. Xumus: TecTsl, 3a1aun U ynpakHEHUs: y4ed. mocodue
JUTSL CTYA. yupexaeHuid cpefl. mpod. oopazosanust/ O.C. 'abpuensn, I'.I'. JIsicoa.
—7-e u3., crep. - M.: U3narensckuii ueHTp «Akagemusi», 2019. — 336 c.

JlonmosiHuTENBHAS JJUTEPATYPa

el"abpuensn O.C., JIvicoBa I'.I'. Xumus: kHura s npernojaBartesns: y4eo.-
MeTOJI. mocodue. — M., 2012.

el'abpuensn O.C. u ap. Xumusa mig npodeccuid W cCHenuaTbHOCTEH
TEXHUYECKOTO MPOoPIst (3JIEKTPOHHOE MPUIIOKEHHUE).

HuTepHeT-pecypchbl
www.hemi.wallst.ru (OOGpa3oBaTeNbHBIM CaUT JUIS IIKOJIBHUKOB «XUMUS).
www.chem.msu.su (QnekTpoHHas OMOIMOTEKA 110 XUMUH ).
www. lseptember.ru (MeTonudeckas razeta «lleppoe cCeHTAOPS»).
www.hvsh.ru (GkypHain «XUMHUS B IIKOJIE)).
www.hij.ru (kypHan «XUMHS U KU3HBY).
https://infourok.ru/news (Benymmii o6pazoBaTenbHbIi optain Poccun).
https://uchi.ru/ (MaTepakTUBHAS 00pa3oBaTeNbHAs OHIANH-TUIaTGOopMa)
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http://www.chem.msu.su/
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http://www.hvsh.ru/
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https://infourok.ru/news%20(Ведущий
https://uchi.ru/

8. Ilnanupyembie pe3yibTaThbl H3Y4YeHHUs YUeOHOM TUCHUIIINHBI

B pe3yabtare usydyenusi ydeOHoro mnpeamera «XuMHS» Ha YPOBHE
cpeaHero oouero 00pa3oBaHus:

BoinyckHuK HA 6230BOM YPOBHE HAYUHMTCSH:

—packpbIBaTh Ha MpUMEpPaX POJb XUMUU B (POPMHUPOBAHUU COBPEMEHHOU
HAy4YHOU KapTUHBI MUPA U B IPAKTUUECKOUN JEATEIILHOCTH YEIOBEKA;

—JIEMOHCTPUPOBATh Ha MpPUMEPaxX B3aHUMOCBSA3b MEXIY XUMHEH U JIPyrUMU
€CTEeCTBCHHBIMU HAYKaMU;

—pacKpbIBaTh Ha MpUMEPaX MOJIOKEHUS TEOPUU XUMHUUECKOTO cTpoeHus A.M.
bytneposa;

—~noHuMarth ¢uzndeckuii cmeicn Ilepuoanueckoro 3akona .M. Menneneena
U Ha €ro OCHOBE OOBSACHATH 3aBUCUMOCTh CBOWCTB XMMHYECKHUX AJIEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB OT 3JIEKTPOHHOI'O CTPOCHUS aTOMOB;

—00BSICHATh TPUYUHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIUX
peACTaBICHUN 00 UX COCTABE U CTPOCHHMU;

~TIPUMEHATh TpaBWIa CHUCTEMATUUYECKOM MEXIYHAPOJIHOW HOMEHKJIATYPhI
KaK CpeJCTBa pa3audeHUss W UISHTU(PUKAIIMU BEHIECTB IO WX COCTaBy H
CTPOEHHUIO;

—COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTYpHBbIE (OPMYJIBI OPTraHHUYECKUX
BEIIECTB KaK HOCHUTENeH MHPOpMallMd O CTPOSHUHU BEIIEeCTBA, €r0 CBOMCTBAX H
NPUHAIJIEKHOCTH K ONIPEICIICHHOMY KJIACCY COEMHEHHUI;

—XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO U
CBOMCTBaM, YCTaHABJIMBAaTh IPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY JaHHBIMHU
XapaKTEPUCTUKAMU BEIIECTBA; IPUBOJAUTH MPUMEPHl XUMHUYECKHX PEaKIuH,
PACKpBIBAIOIIMX XapaKTEPHbIE CBOWCTBA THUIHMYHBIX MPEACTABUTENIEH KJIAaCCOB
OpraHWYECKUX BEIIECTB C IEJIbI0 MX HACHTU(UKAIIUK U OOBSICHECHHS 00JIaCTH
IPUMEHEHUS;

—IIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX pEaKIuid Ha
OCHOBE 3HAaHHUW O THUIAX XHWMHYECKOM CBA3M B MOJEKYJaX pEarecHTOB M HUX
PEaKIIMOHHOM CITIOCOOHOCTH;

—~HUCIOJNb30BaTh 3HAHUA O COCTaBE, CTPOCHUUM M XUMUYECKUX CBOWCTBAX
BEILECTB /1J11 0€30MacCHOT0 IPUMEHEHUS B MPAKTUUYECKOU JIESITEIIbHOCTH;

~MPUBOAUTH  MPUMEPHl  MPAKTUYECKOIO  HUCIOJIB30BAHUS  MPOAYKTOB
nepepaboTku He)TH W TPHUPOJHOTO Ta3a, BBICOKOMOJICKYJSPHBIX COCIMHECHHM
(MOMMATUIIEHA, CHHTETUYECKOTO Kay4uyKa, alleTaTHOTO BOJIOKHA);

—~TMPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTaHUYECKHUX BEILIECTB: IIIUIEPUHA,
YKCYCHOM KHCIIOTBI, HENpEIETbHbIX >KUPOB, TIIOKO3bl, Kpaxmaina, OeJKOB — B
COCTaBe€ MUILEBBIX MPOAYKTOB U KOCMETHUECKUX CPE/ICTB;

~BJQJICTh TpaBWJIAMH W TpUeMaMu Oe30macHOM paboOThl ¢ XMUMHYECKHUMU
BEIECTBAMU U J1a00OPaTOPHBIM 000PY/I0BAHUEM;

—yCTaHaBIUBAaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaKIUU U CMEIICHUS
XUMHUYECKOTO PABHOBECUSI OT pa3IMYHBIX (PAKTOPOB C LEIbIO OMNpPEACIICHHS
ONTUMAJbHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIIECCOB;

—~TMPUBOAUTH MIPUMEPHI THUAPOJIN3A COJIEH B MOBCEIHEBHOM )XKMU3HU YETIOBEKa;
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~TIPUBOAUTHL TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUid B
MIPUPO/Ie, MPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB;

~TPUBOAUTL MPUMEPHl XUMHYECKUX PpEAKIUN, pacKpbIBAIOIIUX OO0IIUe
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METANIOB U HEMETAILIIOB;

~TIPOBOJIUTH ~ pacueThl Ha  HAXOXKJEHHUE  MOJIEKYJApHOH  (OpPMYJIbI
yrI€BOAOPOJia MO0 NPOAYKTaM CrOpaHUsl U MO €ro OTHOCUTEIBHOM MIIOTHOCTH H
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIINX B €r0 COCTaB;

—BJIAJIETh TpaBUIaMu 0€30MacHOr0 OOpalleHusi ¢ €IKUMU, TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUHU;

—OCYIIECTBJISITh  MOUCK XMMHYECKOHW HHPOpPMAIlMU 1O  Ha3BaHMSIM,
ujeHTu(UKaTopaM, CTPYKTypHBIM (pOpMYyJiaM BEIIECTB;

—~KPUTUYECKHU OIEHHWBATh W HMHTEPIPETUPOBATH XMUMHUYECKYIO MH(OOpPMAIIUIO,
collepKalllylocs B COOOLIEHUSIX CPEJCTB MaccoBOM HMHQOpMaluu, pecypcax
NuTtepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYUYHOU
KOPPEKTHOCTH B I1EJSAX BBISBJICHHUS OIIMOOYHBIX CYXIECHUUW U (HOPMUPOBAHUS
COOCTBEHHOMU MO3UIIUH;

~TIPEACTaBISATh IMYTH PEIICHUS TJIO0ATbHBIX MPOOJIeM, CTOAIMMUX Tepes
YEeJIOBEUYECTBOM: DKOJOTUUYECKUX, IHEPTETHUYECKUX, CHIPhEBBIX, U POJb XUMHUU B
PELICHUH 3TUX MPOOIIEM.

BoinyckHuk Ha 6230BOM ypOBHeE MOJYYHUT BO3MOKHOCTh HAYYHTHCH:

—~ULIIOCMPUPOBAMb HA NpUMeEpax CMaHosieHue U 380JI0YUI0 OP2AHUYEeCKOl
XUMUU KAK HAYKU HA PA3TUYHBIX UCMOPUYECKUX d9MAanax ee pa3eumusi;

—UCNONIL308AMb MemoObl HAYYUHO20 NO3HAHUSA NPU BbINOJIHEHUU NPOEKMOs U
YUeOHO-UCCIe008aAMENbCKUX 3A0ay NO U3VYEHUIO C8OUCME, CNOCODO08 NONYYeHUs U
PACNO3HABAHUS OP2AHUYECKUX BeUeCE;

—00bACHAMb  NPUPOOY U CHOCOObI  00PA306AHUSA  XUMUYECKOU  CBA3U:
KOBANIEHMHOU (NOJISIPHOL, HENOJAPHOU), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C
yevio onpeoeieHUs XUMuyeckou akmusHOCmu 8eujecms;

—~YCMAHABIUBAMb 2eHEMUUECKYI0 C8A3b MeHcOy KIACCAMU OpP2AHUYeCKUX
gewecme 01l 0DOCHOBAHUA — NPUHYUNUATLHOU  8O3MONCHOCMU — NONYYEHUs]
OpP2aHUYECKUX COeOUHeHUN 3A0aHH020 COCMABA U CIMPOEHUS,

—~YCMAHABIUBAMb B3AUMOCEA3U MeHcOy (axmamu u meopuel, NPUYUHOU U
creocmeuem npu aLanuze npooOIeMHbIX cCumyayuii U 0060CHOBAHUU NPUHUMAEMBIX
peuleHull Ha OCHO8e XUMUYECKUX 3HAHUU.
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