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INHOACHHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1O XuUMUHM Ha YpOBHE CpeAHEro o0mero o0pa3oBaHMs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHOM 00pa3oBaTEIbHONM IIPOrpaMMBl CPEIHETO 00IIero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbix B DegepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenoaaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
@denepanny, peanu3yOUMX OCHOBHBIE 00Opa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBuTHs BocnuTaHus B Poccuiickon
®eneparuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oOmielt crpaTerny 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCsl CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenryanbusle noioxkenns PI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIEH,
COJICpXKaHUs, Ppe3ylbTaTOB OOyYyeHUss W TpeOOBaHHWU K YPOBHIO IOATOTOBKU
BBIIIYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeNbHON  OpraHu3aliy, SBSETCS HEOThEMJIEMOM 4YacTbio HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpUIAIOLIMM JTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €MY 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHus. OTH LEHHOCTH KacaloTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U OOIIEH KyJIbTYphI
YelioBeKa, a TaKXe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0pOBbI0 M MpUPOAHOW cpene. Peammusyercs xumuyeckoe oOpa3oBaHUE
oOydJarmuxcs Ha yPOBHE CPEAHETO 00IIero o0pa3oBaHUs CPEACTBAMH y4EOHOTO
npeamera «XUMHS», COJIEpPKAHUE M TIOCTPOEHUE KOTOPOrO OIPEACICHBI B
nporpaMMe MO XUMUU C Y4E€TOM CHeuu(PUKH HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTEpUATbHON >KM3HU OOIIECTBA, a TaKXe C Yy4ETOM
o0uuX 1efleldl W TNPUHIIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeiHero ooiero oopasoBanus B Poccuiickoit deaeparumu.

XUMHUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW ITMBWJIM3ALIMM, B CO3JaHUM HOBOW 0a3bl MaTepuajbHOU KYyJbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B (pOPMHUPOBAHUE PALUOHATBHOIO HAYYHOIO MBILICHHUS,
B CO3/]aHH€ IIEJIOCTHOTO TNMPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
OpPUPOIBI U YEJIOBEKa, KOTOpoe (POopMUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPY>KAIOLIETO0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTSIMU PUMEHEHHUSL.



TecHO B3aMMOAEICTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMH, XMMHsS CTaia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJda M SKM3HU KaxJoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMH HAalpaBlieHa Ha pEIICHUE
[JIO0ABHBIX  MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM € OOHIMMHU LEMSIMH M NPUHIOUIAMU CpPEAHEro OOLIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOHIEKYIbTYPHYIO MOATOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpUEHTHPOB, YCICIIHOIO BKJIIOUEHUS B JKU3Hb COLHMYMa, MPOIOJIKEHUS
00pa30BaHUs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnstomuMu  mpeaMeTa  «XUMUsS»  SBISIOTCS  0a30BbIE  KypChl —
«Opranndeckass xumus» U «OOImas W HeopraHuyeckas XUMHS», OCHOBHBIM
KOMITIOHEHTOM COZEpKaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUM MO0 HEOPraHWYECKON XMMUU (C BKIIOUEHHUEM 3HAHUU U3 00Ied XUMUU) U
opraHnyecko xumuu. GOpMUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU HU3YyYECHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB Y TEOPUI XUMHUH.

Crpyktypa comepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cHOpPMHUPOBaHA B TMPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3YYEHHIO YydeOHOro wmarepuaia ©u OOYCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM  HAa  ONPEAECIEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOl XHWMHUHU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuyecKHuX
COCMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXMUMHMYECKUX M BJIEKTPOHHBIX
IpelCcTaBleHud O cTpoeHuu BemlecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOIOrMYECKU
AKTUBHBIX COCAMHEHHMH. B Kypce OpraHM4ecKod XHMHUHU IOJYy4arOT PA3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUsl NMEPBOHAYAJIbHBIC
MPEICTABICHUA O XUMUYECKOM CBsI3H, KJIacCU(PUKAIIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKON PEAKIUU.

[lon HOBBIM yrjoM 3peHHs B IpeaMeTre «XuUMHs» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl HM3YYEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00Opa3oBaHUs
TEOPETUYECKUUA Marepuanl u (PAKTOJIOTUYECKHE CBEJACHHS O BEIIECTBAX W
XUMUUYeCcKkor peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMHS» OOydarolUMCsl TPEIOCTaBISICTCS BO3MOXKHOCTh OCO3HATh 3HAuUEHUE
HNEPUOIMYECKOT0 3aKOHA C OOIIETEOPETUUYECKHX M METOAOJOTMYECKUX IMO3UIUH,



rIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0o01aroen 10 0ObSICHSIONIEN U TPOTHO3UP YIOIIEH.

Enunas cucreMa 3HaHWWA O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MNPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B kKypcax 10 um 11 kmaccos
AJIEMEHTaMHU COJEpPKaHUS, HMEIOIMIMMHU KYJbTYPOJIOTHYECKH M MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHWUMAHHMIO B3aUMOCBSI3M XHUMHUHU C
APYTMMU HAayKaMH, PAacKpbhIBAIOT €€ pojib B IMO3HABAaTEbHOM W MPAaKTHUECKON
NESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPUH U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OyieMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HH(POPMAILUIO U
NPUMEHATh €€ JUId TONOJIHEHWS 3HAHUM, pEHIeHUS HWHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAJIbHBIX MCCIIEIOBATEIbCKUX 3a/lay. B 1ienoM copepkanue yaeOHOro
npeaMera  «XuUMHsSD»  JAaHHOTO  YPOBHS —~ HM3YyYEHHS  OPUEHTMPOBAHO  Ha
dbopMupoBaHUE y OOYYaIONIUXCS MUPOBO33PEHUYECKON OCHOBBI I MOHUMAHUS
¢mnocockux uaed, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPraHMYECKOro U
OpPraHMYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, II03HABAEMOCTb NPHUPOAHBIX SBICHUNM NYyTEM >SKCIEPUMEHTa W
pelIeHHUs] MPOTUBOPEYMI MEXIy HOBBIMH (aKTaMu M  TEOPETHUYECKUMU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHMYECKUX IpodiieM, a
TaK)Ke MpodsieM COEepPEKEHHSI IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCIWTAHHS, PA3BUTHS U COLMAIM3ALMU
OoOy4JaromuXcs MNPUHATHIE MPOrpaMMONl MO XUMHUU MOAXOAbl K OIpeneeHHUI0
COJCpXaHUsI W TOCTPOCHHUS TMpeaMeTa MpeAycMaTpuBalOT (HopMUpOBaHHE
YHUBEPCAJIbHBIX Y4€OHBIX JEWCTBHM, HMeroUmMX 0a30BO€ 3HAYEHUE JUIS
pa3IMyYHbIX BHUJIOB JEATEIBLHOCTH: pEIIeHHs Mpo0JieM, IOMCKa, aHalu3a M
00paboTku nHGOpMAIHI, HEOOXOIUMBIX JIJIsI TPUOOPETEHHSI OIbITa TPAKTUYECKOM
U HCCIEAO0BATENILCKON JESITEIIbHOCTH, 3aHMMAIOIIEeH Ba)KHOE MECTO B TMO3HAHUU
XUMHH.

B mnpaktuke mnpenomaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO OO0ILEro 0Opa30BaHus, P ONPENEICHUH
COJIEP)KATENIbHOM XapaKTepUCTUKU LEeJe H3ydeHHs MpeaMeTa HarpaBiIeHUEM
NEPBOCTENIEHHON 3HAUYMMOCTH TPaJAULMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENCICHUIO LIEJIeW N3y4YeHUS
peIMeTa SBIISIETCA BIOJHE ONPAaBIaHHbIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISIMH HM3YYEHHs MpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsAIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKMX 3HAHUM KaKk BakKHeHIIen
COCTABJISIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOW
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOEGHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
000011IEeHN MUPOBO33PEHYECKOI0 XapakTepa, 03HAKOMJIEHUE C HCTOpHEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI 0 HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XHMMHUYECKHX pEaklui, HEOOXOAMMBIX i NPUOOpEeTeHUs
YMEHUI OpPUEHTHPOBATHCS B MHUPE BELIECTB U XMMHUYECKUX SIBJICHUU,
MMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HY;

e DPa3BUTHE YMEHHI U CIIOCOOOB JNEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XUMUYECKOTO 3KCIEpUMEHTa, COOJIIOACHUEM  IpaBUII
6e3omacHOro oopalieHust ¢ BeeCTBaMH.

Hapsiny ¢ atumMm, conepkarenbHas XapakTEpPUCTUKA LEJIEH U 3a1a4 U3y4CHHUs
peIMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeaHero odmero oopazoBanus. CeroaHs B
OpEernojiaBaHul  XMMHM B Oosblell  CTENEHW  OTHAETCs  NPEaNoyYTEHHUE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHUsl OOydeHHsl, OPHEHTHPOBAHHOW Ha
HOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HAa0OpOM 3HaHUN, a (PYHKIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOaMHU U
YMEHHUSIMU aKTUBHOI'O MOJYYEHUs] 3HAHUM W NMPUMEHEHHS] UX B PEAIbHON KU3HU
JUTS pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TMM TnpH U3ydeHMHM TNpeaMera «XUMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKue 1IeJI U 33Ja4l, KaK:

ajanrtanusi OO0y4aroIMXCsl K YCJIOBHMSIM JTMHAMUYHO Pa3BUBAIOLIErOCsS MUDA,
(opMUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHSTUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KMU3HEHHBIX CUTYAlMsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

¢dopmupoBaHue |y O0Oy4arOIIMXCSl KJIIOUYEBBIX HAaBBIKOB  (KIIIOUEBBIX
KOMIIETEHIIN), HMEIOIIMX YHUBEPCAIBHOE 3HAYECHHE Ul DPa3IMYHBIX BHUJOB
NEeSATENbHOCTU: PEIIeHUs MpoO0JeM, MOUCKA, aHaimM3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAMMBIX JJIsi MPUOOPETEHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe M OLEHKU C TO3UIHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOJIHYIO CPENLY;



pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUs 110 XUMHUH B COOTBETCTBUHU C JKU3HEHHBIMHU NOTPEOHOCTSIMH, UCHOIb30BAThH
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJIAPHON HH(POPMALIUY XUMUYECKOTO COJEPKAHUS;

dbopMupoBaHue M pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
AKCIIEPUMEHTA,;

BOCIIUTAaHUE Yy OOyYarommxcsi YOSXKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPABJICHHOCTH XHUMHH, €€ BXHOW POJM B PEIICHUM TIJIO0ATBHBIX HpoOsieM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, TTOTIOTHEHHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH OEpex HOro
OTHONICHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHUS OIbITA
WCIIONIb30BAaHUS TOJNYYCHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pEIICHUN B
CUTYalLIUsIX, CBA3AHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yueOHOM mnnaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMU»
0a30BOTr0 ypOBHS BXOAMT B COCTaB MpeAMETHON obmactu «EcTecTBeHHO-HAYYHBIE
PEIMETHD».

OO011ee yncno 4acoB, OTBEACHHBIX ISl U3YYEHHS] XUMUH, Ha 0a30BOM YpOBHE
cpenHero oo1iero oopasoBanus, coctasisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 34 gaca (1 gac B Heenio).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTndyeckue 0OCHOBBI OPraHUYeCKON XUMHH

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHMYECKUX
coenuuenuii A. M. bytnepoBa, e€ ocHOBHBIE 1T0JI0kKeHUSA. CTPYKTYpHBIE (hOPMYJIBI
OpraHWYEeCKUX BelecTB. ['oMonorus, wu3oMepusi. XHUMHUYECKas CBSA3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kjaccuukalmu opraHUYecKuX BemiecTB. HoMeHkmaTypa
OpraHUYECKUX COEIMHEHUM (CUCTEeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEH KIIACCOB OPTraHUYECKUX BEILIECTB.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHHS BELIECTB W WX MPEBpaIlCHUI:
O3HAKOMJICHHE C oOpa3llaMyd OpPraHMYECKHX BEHIECTB M MaTepuajlaMM Ha WX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJI OpraHWYeCKUX BEIEeCTB, HAOJIOJICHUE U
OMMCaHNE JEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPAIICHUIO0 OPTrAaHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIUBAHUE U TOPEHUE).

Yriesoxopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTECHUININE TPEICTABUTEIN aJKaHOB: (HU3WYECKHE M XUMHYCCKHE CBOMCTBA
(peakiuy 3aMelieHuss W TOpEHHUs), HaXOXKJICHHE B MPHUPOJAE, TMOJy4YCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUMN psAsl. DTHICH U MPOMUJICH —
MPOCTEUININE TMPEICTABUTEIN QIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuyu TUAPUPOBAHUS, TaAJOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
MOJIMMEPU3AIINH ), TIOJTYYCHHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIIINE
XUMUYECKUE CBOMCTBA (peakiusi mojimMmepuszanuu). [lomydeHue CMHTETHYECKOro
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALICTHIICH
— TIPOCTEUINHUM TMPEJACTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3NYECKHE H
XUMUYECKUE CBOMCTBA (pEaklUM THUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpaTaIlUu,
TOpeHUsl ), MOJy4YeHHUE U TIPUMEHEHHUE.

Apenbl. beH3ous: cocraB, cTpoeHue, (pU3MUYECKMEe W XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOr€HUPOBAHUS U HUTPOBAHMS), TIOJyY€HUE U TIpUMeHeHue. Tonyon:
cocmas,  cmpoeHue,  usudeckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe u npumeHenue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckas CBS3b MEXIY YIJIEBOJOPOAAMH, NIPHHAICKAIMUMH K
Pa3IMYHBIM KJIACCaM.

[IpuponHbIE HMCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBI ra3 W MOIyTHBIE
HedTauble Ta3pl. HedTe m e€ mpoucxoxnenune. CriocoObl nmepepadOTKH HEPTH:
MEPEeTOHKa, KPEKUHI (TEPMHYECKUH, KaTaJIUTHYEeCKUil), mupoiu3. [IpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBINUIEHHOCTH U B ObITy. KameHHbIi
yrojib U MPOJIYKTHI €ro NepepadoTKH.

OKCHNEpUMEHTAIHBIE METOAbl M3y4EHHs BEUIECTB M HUX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu IJJacTMacc, KaydyKOB U PE3UHBI, KOJUIEKIIHH
«Hedtp» u  «Yrompy, MOJENIUpPOBAHWE  MOJEKYJ  YIJICBOJOPOJOB |
raJIOr€HOINPOU3BOIHBIX, TPOBE/ICHUE MPAKTUYECKON pabOThI: MOJYyYeHHE HTHIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTa PEAKIMHU 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucaopozacoaep:xamnue oprannyecKue coeInHeHHs

[IpenenbHple ONHOATOMHBIE CHOUPTHL. MeTaHON MW ASTaHON: CTPOCHHE,
¢u3nyeckue U XUMUYECKHE CBOMCTBa (peakUMU C AaKTUBHBIMU METajUlaMH,
raJIoreHOBOAOPO/IaMH, TOpPEHHE), NpUMEHeHHe. BoaoponHble CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JIefCTBME METaHOJIa ¥ ATAaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroaToMHble  COUPTHIL.  DTWICHIJIMKOJIb W  TIUUEPUH: CTPOCHHE,

dbu3nyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJAEHCTBHE CO IIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsl peaklHsi Ha MHOrOaTOMHbIE COUPTHI). [leiicTBue Ha
Oopranu3M 4esoBeka. [ [puMeHeHne rimiepruHa u 3TUICHTJIMKOJIS.

deHON: CTpOEHWE MOJEKYNIbl, (U3UYECKHEe W XUMUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpneruipl U kemouvl. DopManpiaeruj, aUETAIBAETHUN:  CTPOCHHUE,
dbusnueckre W XUMHYECKHE CBONCTBA (PEaKIMKM OKUCICHUS M BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEaKIUu), MOJyYeHUE U IPUMEHEHHE.

OnDHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KUCJIOTBI: CTpOEHUE, (PU3NYECKUEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOmrue /Ui Kjacca KUCIIOT, Peakius 3TepuuKaIum), moiydeHue u npuMeHeHue.
CreapuHoBasi M OJEHMHOBAs KHUCJIOTHI KakK MPEACTABUTENIM BBICIIUX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

CnoxHbie 2GUpPbl KaK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [maponus
cnoxHbIX 2¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrmeBoasl: cocTaB, KiaccupUKanMs ~ YriaeBomoB  (MOHO-, U- U
nosiicaxapuibl). ['Joko3a — nmpocTelmnii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3NYECKUE U XUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcuom Menu(Il), oxkucnenme ammuadHbM pacTBOopoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJICHHE B NPUPOJIE, NPUMEHEHUE,
ounonoruyeckas poJib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemirono3a kak npupoaHble nojuMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0J03bl.  PU3HYEeCKMEe W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJU3,
KaueCTBEHHAs PEaKkLUsi C HOJOM).

OKCIEpPUMEHTAIHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
pOBE/ICHNE, HAONIOJAECHUE M ONMUCAaHUE JEMOHCTPALMOHHBIX ONBITOB: IOPEHUE
CHMPTOB, Kaue€CTBEHHbIE PEAKLUU OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE HTaHOJA
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIUIEPUHA C
runpokcusiom Menu(Il)), anpaernioB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m rmapokxcuaom wmemu(ll), B3amMomeicTBHE Kpaxmansa C HOJIOM),
IPOBE/ICHNE IPAKTUUECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHeie 3amaun.

BeluucieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOI0 BELIECTBA WJIM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcoaepxaliyie OpraHuu4eCcKUe COSIUHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHMYecKue coelruHeHus. Puznueckue
U XMMHUYECKHE CBOWCTBA AMUHOKHUCIOT (Ha MpuMmepe riauiuHa). buomornueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTubl.

benku kak mNpuUpogHBIE BBHICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAsA M TPETUYHAS CTPYKTypa OenkoB. XUMHYECKHE CBONCTBA OEIIKOB:
TUJIPOJIN3, IEHATypalysl, KAUeCTBEHHbIE PEAKIIMN Ha OEJIKHU.

OKCIEPUMEHTAIHBIE METOABl M3YYEHHsI BELIECTB M HUX IPEBPALLCHUMN:
HaAOJII0/IEHUE U OMHMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATYypaIs OelIKOB MpH
HarpeBaHHUM, LIBETHBIE PEAKIINH OEIKOB.

BbicokomoJieKy IsIpHbIe COeAUHEHUSA

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYISIPHBIX COCIMHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb NOJMMEPU3ALNH, CPEAHSS MOJIEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
NOJIMMEPHU3alUs U ITOJTMKOHICHCALIHSL.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE ¢ 00pasliaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3U.



Peanmu3anus MeXIpeaMETHBIX CBS3E€U MPU U3YYEHUN OPraHUYECKOW XUMHHU B
10 xnacce OCYIIECTBISIETCS YEpEe3 HUCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAY4HBIX MOHATHHN, TaK U TMOHATHH, SBISIOMIMXCA CUCTEMHBIMHU ISl OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01uMe ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIIOTE3a,
3aKOH, TEOpHUsl, aHAIM3, CHUHTE3, KiacCUudUKalus, NEePUOIUUYHOCTb, HAOIIOACHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

@dusuka: MaTepusi, DJHEpPrusi, macca, aToMm, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEILECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYUHBI U SAMHUIIBI UX H3MEPEHHUSI.

buonorus: kierka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
dboToCUHTE3, OMOJIOTMYECKH aKTHUBHBIE BellecTBa (OE€NKH, YIJIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHI.

TexHonmorus: NUUIEBbIE MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTTAHUYECKAA XUMUA

Teopernyeckre 0OCHOBbI XUMHUU

XUMUYECKUN dJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
00oJI0uKa. DHEpPreTuueckrue ypoBHH, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeieieHus AJIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

[lepuonnueckuii 3akoH u [lepuonndeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBA3b MEpUOUUECKOTO 3akoHA U [leprogudeckoi CUCTEMBI
xuMu4deckux anemeHtoB /. M. MenneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUUYECKUX OJJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmnaM U MepUoaM.
3HavYeHue NepUOANYECKOrO 3aKOHA B Pa3BUTHUH HAYKHU.

CrpoeHune BemecTBa. XuUMHYECKas CBS3b. BUIbl XHMHUYECKON CBA3U
(koBaJIeHTHAsl HEMOJIApHAs W TMOJspHAasi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BogopoaHast cBsi3b. BaneHTHOCTh. JIEKTPOOTPULIATEIHLHOCTD.
Crenenb okucienus. MoHbI: KATUOHBI U @aHUOHBI.



BemectBa MOJEKYASIPHOTO U HEMOJIGKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTAaBA BENMIECTBA. THIIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.

[lonsatie o mucnepcHbIx cucTteMax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHI.
MaccoBast 107151 BellecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHNM. Homenknarypa
HEOPraHUYECKUX BEIIeCTB. ['eHeTHYecKas CBSI3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIINX K Pa3IMYHBIM KJIaCCaM.

Xumuueckass — peaknusa.  Knaccudukanuss — XUMHYECKUX — pPEakUUil B
HEOPraHUYECKOM M OpPraHMYeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MAacChl BEILIECTB,
3aKOH COXPAHEHHUS U NMPEBPALIEHUS SHEPTUU MIPU XUMUUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (akTopoB. OOpaTumbie
peakiuuu. XuMuueckoe paBHoBecue. DaxkToOpbl, BIMAIOLUIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunuun Jle [larense.

DnekTponuTudeckas nuccoruarus. CyibHBIC U cllaObie dIeKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB U HX IpEBpalllCHUN:
nemoHctpanus Tabmun «l[leproguyeckas cucrema xumuueckux snementon JI. U
MenneneeBay, U3ydeHUE MOJEICH KPUCTALTUYECKUX PEIIETOK, HAOMIOJCHUE U
OTMKMCAHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iiokKEHUE MEPOKCUAA
BOZIOPO/Ia B MPUCYTCTBUM KaTAJIN3ATOPA, OMPEACICHUE CPEBI pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAILHOIO WHAUKATOpPA, PEAKIUM HOHHOTO OOMEHa),
IPOBEJICHUE MPAKTHUECKON paboThl «BiustHue pasnudHbIX PaKkTOpPOB HA CKOPOCTH
XUMUYECKOU PEAKIIANY.

Pacuérnble 3agaum.

Pacuérel 10 ypaBHEHMSM XUMHYECKHX pEAKUHUH, B TOM 4YHUCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUEThl C MCHOJB30BAHHEM IOHATHUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuveckast xumus

Hemeramnel. Ilonmoxxenme HemerannoB B llepmogmueckont  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyueckre CBOMCTBA HEMETAUIOB. AJLIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCJI0po/a, cephl, pocdopa u yrieposaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETA/UIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yriepomsa U KpEeMHHs)) W MX  COCIMHEHUH  (OKCHUJIOB,
KHUCIIOPOICOAEPIKAIIUX KUCIIOT, BOAOPOIHBIX COCTUHEHUN ).

[IprMeHeHne BAXKHENIIINX HEMETAIUIOB U UX COCIMHEHUM.



Meramnsl. [lonoxenue meramwioB B Ilepuonnueckoi cucreMe XMMHUYECKUX
sanemenToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHSI JIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mue (usndeckue cBoiicTBa MeTamwioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN AT HAPSKEHUN METaJUIOB.

XUMHYECKUE CBONCTBA BaKHEUIIIMX METAUIOB (HATpPWM, KU, KajablLIMi,
MarHui, allFOMUHUMN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHMUIA.

OO6mue cnocoObl MonydeHus: MeTauioB. [IpuMeHeHre mMeTamnoB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHUS BELIECTB W UX MPEBPaIlCHUIA:
U3YYCHHE KOJUIEKIUH «MeTabl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaOJIOJCHUE W ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJAECUCTBUE THAPOKCUAA ATFOMUHUS C PAaCTBOPAMHU
KHUCJIOT U LIEI0YEel, KAUECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

Pacuérurle 3amaumn.

Pacuérer mMaccel BemecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OFHOrO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJTHO
W3 BEILIECTB UMEET MTPUMECH.

XuUMHUS ¥ KU3Hb

Ponp xuMuu B oOeCriedyeHUM SKOJOTMYECKOM, IHEPreTUYECKOM U THUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBnenuss o0 OOMMX HAyYHBIX MPUHIIUIIAX  TPOMBIILIEHHOTO
MOJIYYEHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuanbl, KOHCTPYKUHOHHBIE MAaTepHajbl, KpacKdh, CTEKJIO, KepaMHKa,
Marepuaibl Uil SJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPrAaHUYECKUE U MUHEpAIbHBIE
yI00peHusI.

XuMHSIT U 340pOBbE 4YEIIOBEKA: IMpaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX
pernapaToB, MpaBuia OE30MacHOI0 UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3H.

Peanuzanus  MEXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUH  OOmerd u
HEOPraHWYeCKOM XUMHUH B 11 Kiacce OCyIIECTBISETCA YEPE3 UCIOIb30BAHUE KaK
OOIUX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK ¥ TOHATUN, SBISIONIUXCS
CHUCTEMHBIMHM ISl OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIC MOHSTHS: HAyYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHUHTE3, KiIaccudukamus, TMePUOJUIHOCTh, HAOII0eHNE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHHUE BEIIECTBA, (PU3NUYECKUE BEJIMUYUHBI U CAMHUIBI HX
WU3MEPEHUsI, CKOPOCTb.

buonorusi:  knerka, opraHu3M, JKOcHCTeMa, Ouochepa, Makpo- u
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

["eorpadusi: MuHEpalibl, TOPHBIC TTOPOIbI, TOJIE3HBIE UCKOMAeMbIe, TOIUIMBO,
pECYpCBL.

TexHomorusi: XMMU4YecKasi MPOMBIIUIEHHOCTb, METAJLTyprus, MPOU3BOACTBO
CTPOUTEINIbHBIX MATEpUaIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHUILEBAs
IPOMBIIUIEHHOCTb,  (hapMalleBTUYECKasl  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MPENnaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS! MPOMBIILIEHHOCTh, HAHOTEXHOJOTUH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOECHHS
00yJaromuUMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW — IJis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B CcOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHE OOYYaIOIMMHUCS POCCUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOMPEICIICHHIO;

HaJIM4Kie MOTUBALIUU K O0yUYEHUIO;

[[eJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUIN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaloIUXCS PYKOBOACTBOBATHCS B CBOEH
NEeSATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUUECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
€U U CTPOUTD KU3HECHHBIC IJIAHBI.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHUsD JTOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM W BOCIUTATECILHOW JEATETLHOCTM B COOTBETCTBUHU C
T'YMAHUCTUYECKUMU, COLUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HAeaaMU POCCHUICKOTO TpakJIaHCKOro oOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH W  TPaBWIAMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIeccaM
CaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JUYHOCTH
00 yJaromuxcs.

JIuyHOCTHBIE pe3ylbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAOT
c(hOpMHUPOBAHHOCTh OIbITA IO3HABATEIHLHOM M TMPAKTUYECKON JIE€ITEILHOCTH
00y4Yaromuxcs Mo peain3alui IPUHSATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacCTHu:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIBHBIX HOpPMax MW MpaBWIaX MEKIUYHOCTHBIX
OTHOILICHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATEIBHOCTA TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IUYHBIX BUJIOB YICOHON e TEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HaCJCAUI0
OTE€YECTBEHHOM XUMUH;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUU M MPAKTUYECKOTrO
NPUMEHEHUS XUMUHU, OCO3HAHUSI TOrO, YTO JOCTUXKEHHS HAyKH €CTh PE3yJbTaT
JUINTENTbHBIX ~ HAOMIOACHUHM, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa U TO03HABATEJIbHBIX MOTHBOB B TIOJYYEHUHM M MOCIEAYIOIIEM
aHanM3e MH(OpPMAIMU O MEePeAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIC C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMAaTh OCO3HAHHbBIC PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE M IMOCTYNKH CBOUX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHMMAaHUsl I[EHHOCTeW 3J0poBOro W 0Oe3omacHOro oOpasa JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHM3MYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

COOJIIO/ICHUST TIpaBUJI OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MMOHUMAHUSl LEHHOCTH TPaBUJ WHIAWBUAYAJBHOIO M  KOJUIEKTHUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUAX, YIPOKAIONIUX 3JOPOBBIO M )KU3HU JFOJICH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3a7ad
COLIMAIbHOM HAIpaBJEHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUS NMPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJIOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPAaeKTOpUU
oOpaszoBaHus, Oyaymied mpodeccur W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUHU, HHTEPECOB U
notpedHocTel 001IEeCTBa;

6) 3K010ru4ecKOro BOCIIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATIBHOM CPENBL;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJNBb30BAHUSA JOCTHKEHUNH XUMUU IS
pEUIEHUs BOIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNU;

AKTUBHOI'O HENPUATHS JIEWCTBHUI, NPHHOCAIIMX BpeA  OKpY)Karollen
IPUPOIHON Cpejie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIEJICTBUS MPEAIIPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, YKOJIOTHYECKOU KYJIBTYPHI,
OIIbITa NEeATENbHOCTU HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UJACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMAaHUA CHeUM(UKH XUMUM KakK HayKd, OCO3HaHUS €€ poiu B
(GbopMUpOBaHUU PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPYKaIOIIeM MHUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpOoOJIEM COXpPaHEHHUS
IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B  0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAMpPaBIEHHOCTH W BAXKHOW pOJU B
CO3/IaHUM HOBOM 0a3bl MaTepUATbHON KYJIbTYPHI, PEIICHUHU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIWLUHBI, OOECHEUYEHUU YCIIOBHM
YCHOEIIHOTO TpyJda W HKOJOIMYECKH KOMGMOPTHOM MKU3HHM KaXIOro 4YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MCHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB M HMEIONIMXCA JaHHBIX C I€JbI0 TOJy4CHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOB30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mpooJieM B PeaTbHBIX JKH3HEHHBIX CUTYAITUX;

WHTEpeca K TTO3HAHUIO U UCCIIEI0BATEIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrHoHaIbHOMI

NESATENbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOSCHUS YU4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpEJIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSt dbopMUpoOBaHUS MHPOBO33PEHUS oOyyaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIC MOHATHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHUpa M CHENU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIUs, SIBJICHUE,
IPOIECC, CUCTEMa, HAy4YHbIH (PaKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIEeI0BaHNE, HAOIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE JNeHCTBUS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIC,

pErynsiTUBHEIE), o0ecrneynBaronue dbopmupoBaHue b yHKITMOHATBHON
I'PaMOTHOCTH U COITUAIBHON KOMITETCHIIMH 00 y4JaroIIuXCs;
CIOCOOHOCTD 00 y4aroumxcs MCITOJIb30BaTh OCBOCHHBIE

MEXKIUCHMIUTMHAPHBIC, MUPOBO33PEHYECKHNE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIE
JIEVICTBUSA B IO3HABATEIBHOW U COLIMATILHOM MTPAKTUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHUKATHBHBIMH W  PETYISATHBHBIMHU
JICUCTBUSIMU.

Osiagenue YHHUBEPCAJIbHbIMHA Y4eOHBIMU NMO3HaBaTeJIbHBIMH
JIeCTBUSIMM

1) 6a30BbIE JTOTHYECKHE AeiCTBUSA:

CaMOCTOSITCILHO  ()OPMYJIMPOBATh M aKTyaJu3WpoBaTh  IMpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OMpEeACNsSITh e JEATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C MTOCTABJICHHBIMU LIEISIMU;

WCIOJIb30BAaTh MPU OCBOCHUMU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AHAJIOTMHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PACCMATPHUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBBIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaknuu — TPU PEUICHUW YYEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3a7ad,
IPUMEHSTh HA3BaHHBIC MOJIENIbHBIE MPECTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBUSI:

BJIQJIETh OCHOBAaMHM METOJIOB HAYYHOI'O IMMO3HAHUS BEUIECTB U XUMHUYECKUX
peakium;

dbopMyIMpoOBaTh LIETU U 3314l UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIC BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS W OCHOBBI I (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)XICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSITEJILHOT'O TUIAHUPOBAHUST W TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliiecca, CaMOCTOSITEIBLHO IPOTHO3UPOBATH €ro pe3yibTar, (OopMyIHpoBaTh
00001IeHNS ¥ BBIBOJIBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTATOB MCCIEAOBAHMUS,
COCTaBJIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMBbIT YYEHUYECKOM HCCIEeI0OBATEIbCKOM U MPOEKTHOU
NEATEeNbHOCTH, TPOSIBIIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJIOB PEIICHUsS] TPAKTUYECKUX 3a]ay, MNPUMEHEHHUIO pPa3InYHBIX
METOJIOB TTO3HAHMSI.

3) pa6ora ¢ uapopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHUKAX HHpopManuu (HaydHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcel MHTepHETa), aHamM3upoBaTh MH(POPMAIUIO Pa3TUYHBIX BUJIOB U (POpM
peICTaBJICHUS, KPUTUYECKHU OILICHUBATH e JIOCTOBEPHOCTD u
HEMIPOTHUBOPEUNBOCTb;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

NpUOOPETAaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpeacTaBICHUS
uH(popMaluK (CXeMbI, rpapuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTUE);

UCIOJb30BaTh HAay4dHBIM S3BIK B KadecTBe CcpeAcTBa Mmpu pabore ¢
XUMUYECKOM uH(pOpMalMe: NpPUMEHSITh MEXIpeIMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPhI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPE0Opa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsAHOCTH.

OsgJ1aieHUe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU /1€ICTBUSAAMM:

3a71aBaTh BOIIPOCHI 10 CYILECTBY OOCYX/IaeMOIl TEMbI B X0/l IHUajIora u/uiu
IUCKYCCHHW,  BBICKa3biBaTh  HUACH, (QOPMYIHpPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS NIPENTIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN PE3yJIbTATOB ITO3HABATEIBHOM JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEJOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, PealM3alli y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJBI
0 pe3yJibTaTaM NPOBEIEHHBIX MCCIENOBAHWNA NYTEM COrJACOBaHUS MO3ULIUN B
X0/J1e 00CYXKJIeHUsI 1 0OMEHA MHEHUSIMH.

Ogy1aieHre YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAesss e Ledau W 3alayd, KOHTPOJIUPOBaTh M 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHA IpH
BBIMIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/1ad, BbIOMpaTh Haumbosee
3¢ (deKTUBHBI cHOCO0 MX pelIeHUs € Y4ETOM IIOJNYyYEHHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMHUYECKHX PEAKIHUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KITIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHvdeckas XUMUsS»
OTPAXKAloT:

c(hOPMUPOBAHHOCTh  NIPEJACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHUU B T[IO3HAHWHU SBJICHUU



Opupoasl, B  (HOPMHUPOBAHMM MBIIUIEHUS ©  KYJABTYpHl JIMYHOCTH, €&
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs PAKTUUYECKUX 3a1a4
U 9KOJOIMYeCKd OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MPHUPOIHOM
cpexne;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolue TMOHATUA (XMMHUYECKH JJEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHYECKas
CBSI3b, CTPYKTYypHast popmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJSpHas
Macca, MOJSIpHBIA O00BEM, YrIEpOAHBIM ckener, (YHKIHMOHANbHAsA TpYyIIa,
paguKal, u30Mepus, U30MEPHI, TOMOJIOTHUYECKUN Psifl, TOMOJIOTH, YIJIEBOIOPO.IBI,
KHUCJIOPOX Y a30TCOACP)KALLME COCAUHEHMs, MOHOMED, IOIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI (TEOpPHUSI CTPOECHMS
oprannueckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeKallMe B OCHOBE IIOHMMAaHUs IPUYUHHOCTH M CUCTEMHOCTH XUMHMYECKHX
ABJICHUH, (PAKTOJOIMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBE, IOJYYECHUH MU
0€30I1acCHOM HCMOJb30BAaHUU BAXKHEHIINX OPraHUYeCKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

C(pOPMUPOBAHHOCTh YMEHUM BBIABIISATh XapaKTEpHbIE MpPU3HAKU IOHATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME MOHATHS INPU
OIMCAHUHU COCTaBa, CTPOEHUs U IIPEBPAILCHUN OPraHUYECKUX COCIMHEHNUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIs
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlI€HHON)
GopMysl OpPraHMYeCKMX BEIIECTB M YypPaBHEHHM XUMHUYECKHX pEaKIui,
W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB IS WILTIOCTPALMHU HX
XUMHYECKOT0 U ITPOCTPAHCTBEHHOTO CTPOECHUS,

Cc()OPMUPOBAHHOCTh YMEHHMIl yCTaHABIMBAaTh IPHUHAUIEKHOCTh H3YyYEHHBIX
OPraHMYECKUX BELIECTB II0 HMX COCTaBy U CTPOCHUIO K OHPEACICHHOMY
KJIacCy/Tpynne coeauHeHul (yrJIeBOJOPOAbI, KHCIOPOJI M a30TCOAEp)Kalue
COCIMHEHMSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUs), JaBaThb MM Ha3BaHUA IIO
cucreMarnuecko HomeHksarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHMS OTJEIBHBIX OPraHMYECKHX BEIIECTB (3THJIEH, IPOIWIIEH, alETUJIEH,
STWIEHTJIMKONb, TIUMUEPUH, (eHOoN, (popMaliblerul, aueTanbIerui, MypaBbUHas
KHMCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsA KUCIIOTAa, CTEAPUHOBAsA KUCIIOTA, IIIFOKO34,
dpykTO3a, Kpaxmal, U034, TJIMIUH);

c(OPMUPOBAHHOCTh YMEHHMS OIpPEAENATh BHJbBl XHMHYECKOW CBSI3U B
OpPraHUYEeCKUX COCIMHEHUAX (OAMHAPHBIE U KpaTHbIE);



C(OPMUPOBAHHOCTb YMEHHS MPUMEHATH IMOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miist 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

c()OPMUPOBAHHOCTh ~ YMEHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
duznueckrue M XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYEeCKHX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIWJIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
[IIAIEepUH, (EHOJ, areTalbIeru, MypaBbHUHAs M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, LIeJUJII0103a, aMUHOYKCYCHAsi KUCJI0Ta), WJUTFOCTPUPOBATH T€HETHUUYECKYIO
CBSA3b MEXJYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOUYHUKHU YIIIEBOJIOPOIHOTO
Ceipbsi  (HE(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEPepadOTKU W
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePePadOTKY;

chOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
pEeaKkIUu IO H3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKLIUHN);

C()OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUNW OO0 OCHOBHBIX
METO/Iax HAYyYHOrO MO3HAaHMS, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUEHUU BEIIECTB U
XMMHUYECKUX BJICHUH (HAOJII0/IEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEITUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIC XWMHWYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEHIECTBAMHU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUjia TOJIb30BAHUS XUMUYECKOU
nocy0il M JabopaTOpHbIM O0OPYJOBaHHEM, a TaKXe IMpaBuiIa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMNOJHEHHUIO JITAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKHM
AKCIIEpUMEHT (IIPEeBpalllEHUs] OPraHUYECKUX BEIIECTB MPU HAIPEBaHUU, NOJy4YEHUE
STUJIEHA M M3YYEHHE €ro CBOWCTB, KAuyE€CTBEHHBIE pEAKIMU OpPraHHUYECKUX
BEIIECTB, JICHATypalus OETKOB MpPHU HArpeBaHUU, I[BETHHIC pEaklMHU OEJIKOB) B
COOTBETCTBUM C IIpaBUJIAMH TEXHUKM O€30MaCHOCTH NIpU OOpalleHuu C
BEUIECTBAMU U J1a0OpaTOpPHBIM OOOPYHOBAHHMEM, MPEACTABIATh PE3YJIbTATHI
XMMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amucH ypaBHEHHUIl COOTBETCTBYIOLIUX
peakuuii 1 poOpMyaUpPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTUYECKHA AHAIU3UPOBATH XHUMHUUYECKYIO
uHGOpMAIMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOM
uHpopmanuu, IHTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MbI OMPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEIOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKa,

JUIsT OOYYaroIIMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHUE
IPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJaX ITO3HAHUS BEILECTB U
XUMHUYECKUX SBJICHU;

JUISL CHEeNbIX M CIa0O0BUIAIIMX OOYyYalOlIUXCs: YMEHHUE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XUMHUYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh  MPEJCTABICHUM: O XHMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHHM B TIO3HAHUM SIBJICHHI
npuponbl, B  (OPMUPOBAHMM MBIIUIEHUS W  KYJAbTYphl  JIUYHOCTH, €€
(G YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUs MPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHWYECKUX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolne MOHATUA (XUMHUYECKHI 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETICHh OKUCIEHUS, XUMHUYECKas CBS3b
(KOBaJIEHTHAsI, MOHHAS, METATHYECKAs], BOAOPOAHAs ), KpUCTAIUTUUECKasl pEHIETKa,
TUIIBI ~ XMMHMYECKUX  pPEaKIMd, pacTBOpP, DJIEKTPOJUTHI,  HEIJICKTPOIMTHI,
ANEKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pEaKIuu, XUMUYECKOE DPABHOBECHE); TEOPHUH W 3aKOHBI (TeOopus
3JIEKTPOJUTUYECKON aucconmanuu, nepuoanuecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBpAICHUSI YHEPTrUH
OpU XUMHUYECKHX PEaKLMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE MOHMMAHUSI MPUYMHHOCTU U
CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJIy4YeHUU U 0€30MMaCHOM UCTOJIB30BAaHUU BOKHEUIINX HEOPraHUUYECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKON NEATEILHOCTH YETIOBEKA;



chOpMUPOBAHHOCTh YMEHUW BBISABISATH XapaKTEpHBIC MPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME NMOHATHSA INPU
OMMCAaHWH HEOPTAaHMYECKHUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY IS
cocraBiieHuss GOpMyJlT BEHIECTB M  ypaBHEHUM XMMHUYECKHX  PEaKIIH,
cuctematuueckyro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbI ra3, YIJIEKUCIbIA Ta3, aMMUaK, raméHas
W3BECTh, HETAlIEHAsl U3BECTh, MUTHEBASI COJIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPENENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COEAMHEHUSIX Pa3IMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBAJCHTHAs, MOHHAsI, METAJTMYECKAs, BOJIOPOJHASI) B COSAMHEHUSX, THI
KPUCTATMYECKON PEIIETKM KOHKPETHOI'O BEIECTBAa (aTOMHAasi, MOJIEKYJsIpHas,
MOHHAs1, METAIUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX pACTBOPaX HEOPraHUYECKHUX
COCJIMHEHUM;

c(OpMUPOBAHHOCTH YMEHUU yCTaHABJINBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIECTB MO HX COCTAaBY K OMNpEeAeIEHHOMY Kiaccy/TpyIie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PAaCKPBIBATH CMBICI MEPUOJUYECKOTO 3aKkoHa [1.
N. MenneneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y TIPOrHOCTUYECKYIO (DYHKITNH;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh BJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKMX 3JIeMeHTOB 1—4 mnepuomoB Ileprnonndeckoil CUCTEMBI
xumuueckux snemeHtoB JI. WM. MeHneneeBa, HMCHONb3ysl MOHATUS «s-, p-, d-
AJIEKTPOHHBIE opouTany, «QHEPreTUYECKUE YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTU M3MEHEHMS CBOMCTB XMMMUYECKHX DJIEMEHTOB U UX COCIMHEHUU
10 nepuogam u rpynmnam llepuoandyeckon CUCTeMbl XUMUYECKUX d1eMeHTOB 1. M.
Menpeneena;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapakTEepU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBSA3M MEXKAY HEOPTaHUYECKHUMU
BEILECTBAMU C IMOMOUIBIO YPABHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIMU TI0
pa3IMYHbBIM NpHU3HAKaM (YHUCIIy M COCTaBy PEarupyroluX BEIIECTB, TEIIOBOMY
adexTy peaknnu, U3MEHEHHUIO CTEIEHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTHUMOCTH
peaxkuuy, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJIATH YPaBHEHUS DPEAKIUNA Pa3ITUYHBIX
THUTIOB, TIOJIHBIE W COKPAIIEHHBIC YPaBHEHUS PEAKI[Uii HOHHOTO OOMEHa, YIUThIBAS
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKIHUH UAYT A0 KOHIIA;



chOpMHUPOBAHHOCTh YMEHHH TPOBOAUTH PEAKIUH, TOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHUW  PaCKpbIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEeaKIu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PaBHOBECHS
B 3aBUCHMMOCTHU OT BHEIIHET0 Bo3aeicTBud (nmpunnun Jle [Hlatense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUYECKHE ITPOLECCHI,
JeXKalle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHUSI CEPHOM KHCIOTHI, AMMHUAKA, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPHUHITUNAX H
AKOJIOTMYECKUX MpoOIeMax XUMHUECKOTO MPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSTHUSL «MaccoBas JIOJIs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUMN Ta30B
IpU XMMHUUYECKUX PEaKIMsIX, MacChl BEUIECTBA UM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcce WU O0BEMY OJHOIO U3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOro 3(deKkTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, MPEBPAICHUS U COXPAHEHUS IHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOIATh TIPABHIIA TTOJB30BAHMS XUMHUECKOU
nocy/Iol W JabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXke MpaBuja OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUJIAHUPOBATh U BBIMOJHATh XUMHYECKUM
AKCIIEPUMEHT (pa3jokKEeHUe IMEPOKCHAA BOJOPOJa B NPHUCYTCTBUM KaTalau3aTopa,
ONpENETICHUE Cpenbl PAcTBOPOB BEIIECTB C€ IMOMOIIBK)  YHHUBEPCAIBHOTO
WHMKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMUMHYECKON peakluH,
peaKkIMi MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha Cyib(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay I10
teMam «Metaiey U «Hemeramiasy) B COOTBETCTBUM C MPaBWIAMH TEXHUKHU
0€30MacHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU U JIAOOpATOPHBIM 000PYIOBaHUEM,
NPENICTABISATh PE3yJbTaThl XUMUYECKOTO JKCIepuMeHTa B (opMe 3alucu
YPaBHEHHUI COOTBETCTBYIOUIUX PEAKIUA U (POPMYIMPOBATh BHIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAIIMIO, TOJY4aeMyld U3 pa3HbIX MCTOYHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKalUu, IHTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMSI CBOETO 3/I0POBbSI M OKPYXAIOLIEH MPUPOJHOW CpPElbl, OCO3HABATH
OIMACHOCTh BO3/ICUCTBUS HA KUBBIE OPraHU3Mbl ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicn mokazarenst [IJIK, mosicHAT, Ha mpumepax CHocoObl YMEHBIICHHUS U
PEOTBPAILICHUS KX BPEIHOI'O BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYYaroIIMXCA C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbSI: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB U
XUMUYECKHUX SIBJICHUH;

JUIs  CIIENBIX U CJHA0OBUIAUIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMHAYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckne
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKOH XMMUM
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenpHbIE YTIIEBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yraeBogopoabl: aaKeHBI, 6 !
' aJIKaJJMEHBI, AIKHHBI
23 ApoMaTHuecKue yrieBoI0pOAbI 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 |
) UX nepepaboTka
Hroro no pasaeny 13
Pasnen 3. Kuciopoacoaepxamme opranudeckKue coeMHeHns
3.1 Cnuptbl. DeHon 3
39 Anpneruabl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIe 3QUPBI
33 VYrieBojsl 3 2




Uroro no pazneny 13
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coenHeHnst

4.1 AMuHBI. AMUHOKHUCHOTEL. benku 3
Hroro no pasaeiy 3
Pa3nen S. BoicokomoJsieKyJIsipHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Kontpoiasbnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
’ BEILIECTB
1.3 XUMHUYECKHE peaKuU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckass xumust
2.1 Meranmsl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX )
) BEILIECTB
Uroro no pazneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMUS U KU3HD 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbeIe
padoThI padoThI pecypent
| [IpeameT opraHu4eckorl XuMuu, eé |
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenunennit A. M. bytneposa, eé 1
OCHOBHbI€ TI0JIO’KEHUS
[IpencraBnenue o knaccupuKauu
3 opranuueckux Beniects. HomenknaTtypa |
(cucremaTuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHMs OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH 1 3TaH — npocTenmme |
MIPECTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTHUIEH U IPONUJIEH — IPOCTENIINe |
MIPECTaBUTENN aJIKEHOB
g [Ipaktuueckas paborta Ne 1. «[lonydyenue | 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 merunOyraguen-1,3. [Tonyyenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

1 Brruucienus no ypaBHEHUI0 XUMHUYECKON
peakuuu

12 Apensl: 6eH30I1 U ToyoJ. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBA3b yriieBOAOPOIOB,
NPUHAISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 MIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
raspl, HeQ)Th U NPOAYKTHI €€ epepadoTKu
[IpupoaHbIe HCTOYHUKU YIIIEBOLOPOIOB:

15 MIPUPOHBIN T'a3 U TONYTHBIC He()TIHbBIC
rassl, He()Th ¥ IPOLYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBA3b

13 MHoroaToMHbl€ CIUPTHL: STHUJIEHIJIUKOIb U
TJIMLEPUH

19 @deHou: cTpoeHHE MOJIEKYJIbI, (Pu3ndecKue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpnerunabl: popmanbaerua u
aneranbaerul. AeToH

)1 OHOOCHOBHBIE TIpeiebHbIE KapOOHOBbBIE
KHCJIOTBI: MypaBbUHAas U YKCYCHasl

22 [Ipaktnueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHI, KaK
OpEACTAaBUTEIN BBICIINX Kap60HOBI)IX
KHUCJIOT

24

MpblTa KaK COJIM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ICHCTBHE

25

CrnoxHBIC 3(1)I/IpI)I KaK IIPOHU3BOJIHbBIC
Kap60HOBBIX KHCJIOT. FI/II[];)OJ'II/IZ% CJIOKHBIX

3¢upoB

26

XKupsr: Tuaponms, npuMeHeHune,
Ouonoruyeckas pojib JKUPOB

27

VYTIIeBObI: COCTaB, KJIaCCH (PUKALIHSL.
BaxHeiiue npeacTaBUTeNn: TIOKO3a,
(dbpykTo3a, caxapo3a

28

Kpaxman u nemioio3a Kak IpUpoIHbIe
MTOJIUMEPbI

29

Koutponwshas pabota mno pazaeny
«Kucnoponcoaepxane OpraHu4ecKue
coenuHeHMs»/ Beepoccuiickas
poBepoYHas paboTa

30

OO01as xapakTeprucTUKa a30TCOAEpKalINX
OpPraHUYECKUX COCIUHEHUM /
Bcepoccuiickas mpoBepounas pabota

31

AMUHBI: METHJIAMUH U aHUJINH

32

AMUHOKHCIIOTHI KaK aMoTepHbIE
OpPraHUYEeCKUEe COCTUHEHHUS, UX
ouosornyeckoe 3uauenue. [lentuan.
benku kak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANHCHU A

OCHOBHEBI€ IOHATHSI XUMUU

33 BBICOKOMOJIEKYJISIPHBIX COETUHEHHM !
OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCITMHEHUN. 1
[Inactmaccel, KaydyyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejibHbIE

pecypchl

XUMHUYECKHUM AIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XMMHYECKHX 31eMeHToB J[. 1.
MenneneeBa, UX CBS3b C COBPEMEHHOU
TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 10
rpynmnam 1 nepruojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB /.M. Menaeneera B
pa3BUTHH HAYKH

Crpoenue BeiecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHMUS
KOBAJIEHTHOM CBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AUCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 107151 BEeIEeCTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I'eHeTnueckas
CBsI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccudukarus XuMUYIECKUX Peakiiuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbI€ PEAKLIUHU.
XHUMHUYECKOE paBHOBECHE

10

[Tpaktuueckas padora Ne 1. «BiusHue
pa3mU4YHBIX (AaKTOPOB HA CKOPOCThH
XUMHUYECKON PeaKIum»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoaHoM rnoka3zarene (pH) pactBopa.
Peakunu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacCTBOPOB COJIEH

13

KontponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. .
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAIUIOB. DIEKTPOXUMHYECKHM P
HANPSIKEHU N METaJIJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITX
METaJUIOB (HATPUiA, KaJWid, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKHEe CBOMCTBA [TUHKA, JKeJie3a U UX
COeIUHEHUN

19

[TpaxkTnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, X mojioxeHHE B
[Tepuonnyeckoil cucreMe XMMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTaJuoB (Ha MpuMepe
KHCIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA raJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUUYecKre CBOMCTBA a30Ta, hocdopa u ux
COE/IMH CHH I

24

XUMHUYECKHE CBOMCTBA yriiepoaa, KpeMHHS 1
HUX COEIWHEHUN

25

[IpuMeHeHu e BaxKHEHILINX HEMETAJIIOB U UX
COEIUHEHUHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUM 1O




Tteme «HemeTamner»y. Beraucienus mo
YPaBHEHUSM XUMHUYECKUX PEAKIIN 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"HemeTannst"»

)3 KonTtponpHas pabora o remam «MeTtasuibi» ]
u «Hemeramib

29 Heoprannueckre u opraHu4ecKrue KUCIOTHI. |
Heoprannueckue n opraHu4ecKkre OCHOBaHUs
AMdoTepHbIE HEOPTaHUYECKHE U

30 opranuueckue coeauHenus. ['enernyeckas |
CBSI3b HEOPTaHUYECKUX M OPTaHUIECKUX
BEILIECTB
Ponb xumun B 00eCIIeUeHNH SKOJIOTIYECKOH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 MPUHIUIIAX IPOMBILITICHHOTO I10Jy4ECHUS |
BaKHEHIINX BEILECTB

33 UYesioBek B MUPE BEILIECTB U MAaTEpUAJIOB 1

34 XuUMUS ¥ 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NpoBEPsIEMOT0
pe3yJibTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

1

TeopeTtndeckrue 0OCHOBBI OPraHUYECKON XUMHUHU

1.1

ChopMupoBaHHOCTH MpPENCTABICHUI O XMMHYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU
SBJIGHUW TPUPOABI, B (HOPMUPOBAHUHM MBINUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHON T'PaMOTHOCTH, HEOOXOIMMOW JJIst
pelIeHUs] TPAKTUYECKUX 3aJad U HKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO I IPUPOTHOM cperie

1.2

Bnagenune cucreMoil XMMHMYECKHX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolme MTOHATHSA (Monexya, BaJICHTHOCTD,
IEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHMS, XUMHUYECKas CBsi3b,
MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIM OO0BEM, YIVIEPOJAHBIA CKEJIET,
¢yHKIMOHANbHAS ~ TpyNna,  pajguKkal,  HU30Mepusi,  H30MEpHI,
TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCJIOPOA- H
a30TCOJAEpXKAIIUE COECAUHEHHs, OMOJIOrMYeCKH aKTUBHBIC BEIIECTBA
(yrneBonbl, KUpPBI, OENKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHs); TEOPUM M 3aKOHBI (Teopus
XMMHMUYECKOTO CTPOEHMs opraHuudeckux semects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, (PAKTOJIOIMUECKUE
CBEIEHHUS O CBOHCTBax, COCTaBe, IIOJIyYeHUH U OE30MaCHOM
UCMOJb30BAaHUU Ba)KHEHIIMX HEOPraHMYECKMX UM  OPraHMYECKUX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCIIOBCKa

1.3

ChopMHUpOBaHHOCT, yMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATHM,  YCTAHaBJIMBATb  HMX  B3aUMOCBA3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIIME IIOHATHUS IPH OIUCAHUM COCTaBa, CTPOCHUS H

MPEBPALCHUN OPraHUuYEeCKUX COETMHEHU I

1.4

cOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUECKYH) CHMBOJIUKY
JUIS  COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHON) (opMyn OpraHWYECKUX BEHIECTB W ypaBHEHHUI
XUMHYCCKUX PEAKIIHiA, N3TOTABJIMBATH MOJICIH MOJICKYJI OPraHUIECKHX
BEIICCTB I WJUTIOCTPAIIUU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTpOEHUS




1.5

ChopMupoBaHHOCTH ~ YyMEHUW  yCTAaHABIMBATh  IPUHAIICKHOCTD
HN3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpymnme) coenuHeHui  (yriaeBOAOpOJEI,
KUCIIOPOJ] M a30TCOJEpXKAIIUe COCIHMHEHHUs, BBICOKOMOJECKYJISIPHBIC
COGI[I/IHCHI/ISI), aaBaThb 201 Ha3BaHUA 10 CHUCTEMATUYECKOU

Homenkaatype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHUS ONMPENEATh BUIbI XUMUYECKON CBS3H B

OpPraHUYCCKUX COCIUHCHUAX (O)II/IHapHBIe u KpaTHBIe)

1.6

ChopMHPOBAaHHOCTh  YMEHHMS TPUMEHATH: TOJIOKEHHUS  TEOPHHU
CTpOoeHHUs opraHmyeckux semectB A.M. bytnepoBa ang oObscHeHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH

COXpaHCHUA MACChbl BCIICCTB

YraeBogopoasl. Kucnopoaconepxamme u a30TCcoepKallne

OPraHu4€CKrucC COCAUHCHHUA. BBICOKOMOHGKYJUIPHBIG COCIHMHCHUA

2.1

ChopMupoBaHHOCT, YMEHUIH TPUBOIUTH TpPUBUAIBHBIC Ha3BaHUS
OTACNbHBIX OPraHMYECKUX BEMIECTB (ITHJICH, MPOMUIICH, AleTHIICH,
STHJICHTJIMKOJb, TIUIEpPUH, (eHos, (GopMaabAeTU, aleTaabIeru],
MypaBbHHasi KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTa,
CTeapuHOBasl KHCIIOTa, TIIOKO03a, (pyKTO3a, Kpaxmal, LeJUIr0I03a,

[JIALKH)

2.2

ChopMuUpOBaHHOCTH YMCHHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3ndyecKkre W XUMHYECKHE CBOWCTBA TUIUYHBIX MPEICTAaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BemecTB (METaH, ITaH, JTHIICH,
MpONWJIeH, aleTuieH, OyrtamueH-1,3, mertunOyramuen-1,3, OeH3om,
METaHOJI, 3TaHOJI, STHJICHTJIMKOJb, TJIUIEPUH, (HEHOJI, aleTaIbICTH/I,
MypaBbUHAs U YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUTI0JI03a,

aMUHOYKCYCHasl KHCII0Ta)

2.3

ChopMHUpOBaHHOCTb YMEHMSI WJUTIOCTPUPOBATH I'€HETUYECKYIO CBS3b
MEXNY  TUIUYHBIMH  IIPEACTABUTEIAMM  Pa3IMYHBIX  KJIACCOB
OPraHUYECKUX BEILIECTB YPABHEHUSAMU COOTBETCTBYIOIIUX XUMUUECKUX

peaKIHii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (GOpMYII

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTepru30BaTh HUCTOYHUKH
YTIIEBOOPOIHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTK U MPaKTUIECKOe MPUMEHEHHU e MTPOTYKTOB IepepadoTKu

XUMHUA ¥ KA3HB. PacuéTel

3.1

ChopMupoBaHHOCTH YMEHUI BIaIETh CUCTEMOM 3HAHHUI 00 OCHOBHBIX

MCETOAAaX HAYYHOI'0 IMO3HAHUA, UCITOJIB3YEMbIX B XUMUU IIPU U3YYCHUHN




BEIIECTB W XUMHYECKUX sBJCHHN (HaOMIOAeHUE, U3MEpPEHUe,
SKCIIEPUMEHT, MOJIEIMPOBAHUE), K CIOJIb30BaTh CHUCTEMHBbIE
XUMHUYECKUE 3HAHUA JUISl TPUHATHS PEUIEHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBLIX C BCIIECTBAMU U UX ITPUMCHCHUCM

3.2

ChopMupoBaHHOCT, yMEHUW cOONIOAATh MpaBHUia TOJIH30BAHUS
XUMHYECKON MOocynoi U 1abopaTOpHBIM OOOpYIOBaHHEM, a TaKkKe
npaBuia OOPANICHHsI ¢ BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIHSIMH

I10 BBIITOJIHCHHUIO HaGOpaTOpHBIX XUMHUYCCKUX OIIBITOB

33

CchopMHPOBaHHOCTD YMEHHH TJIAHUPOBATH M BBIMTOJIHATh XUMHUYECKUN
AKCIEPUMEHT (TpEeBpallleHUs] OpraHMYECKUX BEILIECTB IIPU HarpeBaHUM,
NOJyYeHHE STUIJIEHA U U3YYEHHUE €ro CBOMCTB, Kau€CTBEHHBIE PEAKIIUU
OpPraHWYEeCKUX BEUIECTB, JeHATypalusi OEIKOB NpH HarpeBaHuUH,
[[BETHbIE PEAKIMU OEIKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH
Oe3omacHOCTH TMpH OOpallleHuu ¢ BeIIeCTBAMU U J1abOpaTOPHBIM
00opynoBaHUEM; N pEICTABIATh pe3ynbTaThl XUMHYECKOT 0
JKCIepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOLIMX

peakuuii 1 GOpMyIHPOBATh BHIBOABI HA OCHOBE STHX PE3YJILTATOB

34

ChopMupoBaHHOCTh YMEHHIA MIPOBOIUTH BHIUUCICHHS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA MCXOIHOTO BEIIECTBA WU
MPOIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJHUECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WJIM MPOJTYKTOB PEAKILIUN)

3.5

CdopmupoBaHHOCTH yMEHUM KPUTUYECKU aHaJIU3UpPOBATh
XMUMUYECKYI0 WH(POpPMALMIO, MOMy4yaeMyl0 W3 pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBoi MHpopMaluu, cetb IHTEpHET U apyrue)

3.6

CchopMHpPOBaHHOCTh yMEHHI CcOOMIONATh IpaBHIA HIKOJOTHUECKH
11eJIeCO00Pa3HOro MOBEACHUSI B OBITY U TPYAOBOH JEATEIBHOCTH B
LEeIAX COXPaHEHUs CBOEr0 3J0pPOBbS U OKpYXKarolled HpUpOIHOIL
cpenbl, OCO3HaBaTh ONACHOCTh BO3AEHCTBHUS Ha >KUBbIE OPraHU3MBI
OIpesie€HHbIX OPraHMYECKUX BEIECTB, MIOHUMAs CMbICI MTOKa3aTes
[NAK (nmpemenbHO JOMYCTUMOW KOHLEHTpAlMU), TMOSACHATh Ha
npUMepax CHocoObl YMEHbIIEHUS M NPEAOTBPAIICHUS WX BPEIHOrO

BO3[[GI>1CTBI/I$I Ha OpraHu3M 4€JIOBCKa

11 KVIACC

Kon
NPoBepPsIeMOro

HpOBepﬂeMbIe NnpeaMeTHLBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpamMmmsl CpeaHEro 001mero 06pa3OBaHI/IH




pe3yJjbTara

1

TeopeTquCKHe OCHOBbI XUMHNHU

1.1

Brnanenne cucreMod XMMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOITIOJIATAIONMIE  TMOHATHS  (XMMHUYCCKHW  DJIEMEHT,  aToM,
JJIEKTpOHHAsT 000JI0UKA aToMa, §-, p-, d-DJIEKTPOHHBIE OPOUTAIA aTOMOB,
WOH, MOJIEKYyJla, BaJIEHTHOCTh, OJEKTPOOTPUIIATEIBHOCTh, CTEIICHB
OKHCJICHUSI, XUMHUYECKasi CBS3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIN
00BEM, KpHUCTAJUIMUECKasl pEmIETKa, TUIBI XWMUYECKUX peakui
(OKHCIUTETHHO-BOCCTAHOBUTENbHBIE, 9K30- W JHJIOTEPMUYECKHE,
peaKIMyu HOHHOT'O OOMEHAa), PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJUTHYECKAs]  JAUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMUYECKON pPEaKIMH, XUMUUECKOE PAaBHOBECHUE); TEOPUU H
3aKOHBI (TEOPHS AJIEKTPOJIUTHYECKOW Aucconuanuu, llepuomnyueckuii
3akoH JI.M. MeHneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XUMUH, (PaKTOJIOTUYECKUE CBEICHUSI O CBOWCTBAX,
cocTaBe, TIOJYyYEeHHUH U O€30MaCHOM HKCIIOIb30BAaHUU BaXKHEHIIMX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JEATEeIbHOCTU

YCIOBCKa

1.2

ChopMHUpOBaHHOCT, YMEHHUN BBISBISATh XapaKTepHbIC NPU3HAKH U
B3aWMOCBSI3b M3YYEHHBIX TOHSATUH, IPUMEHATH COOTBETCTBYIOIINE
MOHATUS MPU OINMCAHMM CTPOCHHUS M CBOWCTB HEOPraHUYECKHX
BEILIECTB M MX IMPEBPAILECHUMN; BBISABIATH B3aUMOCBS3b XHUMHYECKHX
3HAHUI c MTOHATUSAMU u MpECTaBICHUSIMHU JIpYTrux

CCTCCTBCHHOHAYYHBIX ITPEAMECTOB

1.3

Brnanenne OCHOBHBIMM METOJAMM HAYYHOrO IIO3HAHUS BEIIECTB H
XUMHUYECKUX sBJCHUHN (HaONoleHne, H3MEpPEeHUe, SKCIEPHUMEHT,

MOJIETUPOBAHUE)

1.4

ChopMupoBaHHOCT, YMEHHUH OIpenensaTh BaJEHTHOCTb U CTENEHb
OKHUCJICHHS XUMHUYECKHX DOJEMEHTOB B COCIMHECHUSIX PA3JIMIHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBs3W  (KOBaJieHTHas, HMOHHAs,
MeTaJUInYecKasi, BOAOPO/IHAs) B COCAUHEHUSAX, TUIl KPUCTAJUINYECKOU
pPEIETKN KOHKPETHOTO BeliecTBa (aTOMHAasi, MOJEKYJsIpHAs, MOHHAS,

MeTaJTnYecKast)

1.5

ChopMupOBaHHOCT YMEHUHN OIpPENeNsaTh XapaKTep CPeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

ChopMHpPOBaHHOCTh ~ YMEHHUS  KJIacCHU(UIMpOBaTb  XUMHYECKHE
peaKkUMM MO pa3IMYHbIM IpPU3HAKaM (YUCIY U COCTaBy pearupyrommx

BEUIECTB, TEIJIOBOMY »J(p(deKTy peakiuu, H3MEHEHHUIO CTeneHen




OKUCJICHUA 9JICMCHTOB, 00 paTuMoOCTU peaKkuuu, y4acTuro

KaTaan3aTopa)

1.7

ChopMuUpOBaHHOCTP YMEHHUM COCTABJIATH YPaBHEHHUS  PeaKIUid
pa3aMYHBIX TUIIOB, IOJIHBIE M COKpPALIEHHbIE YpPaBHEHHUS peakUui
MOHHOTO O0OMEHa, YYUTBIBASI YCIOBHS, TPH KOTOPBIX ATU PEAKIUU UIYT

JI0 KOHI[a

1.8

ChopMupoBaHHOCTh YMEHHUI MPOBOAUTH PEAKIINH, MOATBEPKIAIOIINE
KAaYECTBEHHBI  COCTaB  pPAa3jJUYHBIX HEOPraHWYECKHX  BEILECTB,
pacno3HaBaTh OIBITHBIM NYTEM HMOHBI, NMPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPraHUUYECKUX BEIECTB

1.9

ChopMupoBaHHOCT, YMEHUH pacKpbIBaTh CYIIHOCTb OKHUCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX peakuuii MOCPENCTBOM COCTaBJICHHS

AJIEKTPOHHOr0 OajaHca ITUX pPeaKIHi

1.10

ChopMupoBaHHOCT, YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMUYECKOHN PEaKIH OT pa3InIHbIX (PaKTOpPOB

1.11

ChopMupoBaHHOCTh ~yMEHHH  OOBSCHATH XapaKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpunnun Jle [laTense)

OO6m1ast 1 HeOpraHuYecKask XUMHSI

2.1

CdopmupoBaHHOCT, yMEHHMI packpbiBaTh cMbichn [leprmomudeckoro
3aKOHA JAN. Menneneena u JIEMOHCTPUPOBATh ero
CHUCTEeMAaTU3UPYIOIIYI0,  OOBSCHUTENbHYI0O M  IPOTHOCTHYECKYIO

byHKIIUH

2.2

ChopMHupOBaHHOCTh YMEHHI XapaKTEPU30BATH dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX dieMeHToB 1—4 mepuonoB Ilepuoamueckoii
cucteMbl xumuyeckux dnemeHtoB .M. Menpaeneesa, ucnonb3ys
MOHATHS  «S-, p-, d-3JEKTPOHHBIE OpOUTANIMN», «IHEPreTUUECKUE
YPOBHM»,  OOBSCHATh  3aKOHOMEPHOCTH  H3MCHEHHUS  CBOMCTB
XUMUYECKUX DJIEMEHTOB U MX COCIAMHEHHUM IO TMepuojiaM U rpymniam

Ilepuoanueckoii cucrembl XumMudeckux 3nemMenToB .. MeHnieneeBa
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ChopMupoBaHHOCTh YMEHUW XapaKTEpPU30BaTh (OMHCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPXKAATh  CYIIECTBOBAHME  TIEHETUYECKOM  CBSI3U  MEXKIY
HEOPraHWYECKUMU  BEIIeCTBaMU C  TIOMOILbIO ypaBHEHU I

COOTBCTCTBYOIIUX XUMHUYCCKUX peaKuHﬁ
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C(i)OpMHpOBaHHOCTB yMeHI/II\/’I YCTaHaBJIMBATb NMPHUHAJIC)KHOCTD

HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpENeIEHHOMY KJaccy




(rpynmne) coennHeHU# (IPOCThbIE BEIIECTBA — METAJUIBI U HEMETaJUlbl,

OKCH/Ibl, OCHOBaHHS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCT YMEHUN HCIOIB30BATh XMMHUYECKYIO CHMBOJUKY
JUIL  cocTaBlieHUs (QOpMyN BEIIECTB M YPaBHEHUHW XUMUYECKUX
peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BellecTB (yrapHbld Tas,
VIJEKUCIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HEraméHash HW3BECTh,

MUTHEBAS COJA, MUPUT U APYTHE)

2.6

ChopMupoBaHHOCT, YMEHHH XapaKTepu3OBaTh (OMUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3TUUYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHME TIE€HETUYECKOW  CBSI3U  MEXIY
HEOPraHWYECKUMHU  BEIIeCTBaMU C  TOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIIHUX XUMHUUYCCKUX peaKHI/Iﬁ

2.7

CdopmMupoBaHHOCTh YMEHHI IIAHUPOBATh M BBHIMOJIHATH XUMUYECKUN
OKCIIEPUMEHT (Pa3JIOKEHHE TEPOKCHIA BOAOPOAa B IPHCYTCTBUHU
KaTaJIn3aTopa, ONpPEAETICHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHMBEpPCAJIbHOI'O MHJUKATOPA, BIMSHHUE paA3JIMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKOW pEaKkIHH, peakuud HOHHOro oOMeHa,
KayeCTBEHHBIE pPEeaKINK Ha Ccylnb(]aT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTHUOH aMMOHHs, PCHICHUE OKCICPHMMCHTAJIbHBIX 3aJa4d II0 TEéMaM
«Metanns» u «Hemerannab») B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0e30macHOCTH TpHU OOpalleHHWH C BEIIEeCTBAMU M J1aOOpaTOPHBIM
O60py,[IOBaHI/ICM; MpeaACTaBJIATH PE3YIbTAaThL XUMHYCCKOI'O
OKCIICPUMCHTA B (bopMe 3aIlIuCHu ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX

peakiuii 1 GopMyIHpOBaTH BBIBOABI HA OCHOBE 3TUX PE3YJIbTAaTOB

2.8

ChopmMupoBaHHOCTh yMEHUW COOJIOAATh TpaBUjIa IOJIL30BAHUS
XMMHMUYECKON Mocynoil U 1abopaTopHbIM O0OpYIOBAaHMEM, a TAKXKE
npaBuia OOpallleHHs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU

I10 BBIITOJIHCHHIO J'Ia60paT0pHBIX XHUMHUYCCKU X OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUYECKHUE
IIPOLIECCHI, JIEKAIMEe B OCHOBE IPOMBINUIEHHOI'O MOJYYEHHsI CEPHOM
KHCJIOThI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTh MPEACTaBICHUNA 00
Oo0ImMX HAy4yHBIX MPUHLUIAX M  OKOJIOTMYECKUX Mmpodiiemax

XUMHUYECKOTO MPOMU3BOACTBA

XUMHUA ¥ KA3HB. PacuéTel

3.1

ChopMupOBaHHOCTh TPEACTABACHUNH O XHMMHYECKOW COCTaBJISAIOIICH

€CTECTBEHHOHAYYHON KAapTUHBI MHUpA, pPOJU XUMUHU B IIO3HAHUH




ABJICHUM TNpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS M KYJBTYPBI
JAUYHOCTH, €€ (YHKUMOHAJbHOW TI'PaMOTHOCTH, HEOOXOAMMOMN IS
pelleHuss TMPaKTUYECKUX 3aJad U DSKOJOrM4ecKM OOOCHOBAHHOIO

OTHOILIEHUS K CBOEMY 3/I0POBBIO U TIPUPOJHOI cpefie

3.2

CdopmupoBaHHOCTH YMEHHUI KPUTUYECKHU AHAIU3UPOBATH
XUMUYECKYI0 HH(GOPMAIUIO, MOJYy4aeMYI W3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHMKAIUH, ceTh VIHTEpHET U Ipyrue)
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ChopMupoBaHHOCTh YMEHHH COOJIOJATh TMpaBUJia AKOJIOTHYECKH
1eNIeCO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOW NEATENbHOCTH B
LEeJISIX COXPAaHEHUs CBOEro 3J0POBbS M OKPYKAKOMIEH NPUPOAHON

cpensbl

34

Oco3HaBaThb ONACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3MBbI
onpenesEHHbIX BEIIECTB, MoHuMas cMbica nokasarens [1JIK, moscHATh
Ha IpUMepax CrocoObl YMEHBIICHHS U MPEAOTBPAILICHUS UX BPEIHOTO

BO3I[€I>'ICTBI/I$I Ha OpraHu3M 4CJIOBCKa
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CdopmupoBaHHOCTH yYMEHUI MPOBOJIUTH BBIYHM CIICHUS c
HCIOJIb30BAaHUEM IMOHATUS «MaccoBas JI0JsI BEUIECTBA B PacTBOpE»,
00BEMHBIX OTHOIICHUWN Ta30B MPU XUMHUYECKHX PpEaKLUUsiX, Macchl
BEllecTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OIHOIO M3 YYAacTBYIOIIMX B pEaKIUU BEIIECTB,
TerIoBoro 3¢ dexkra peakuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, MPCBPAIICHUA U COXPAHCHUS SHCPI'UU




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

TeopeTnueckne 0OCHOBBI OPraHUYECKON XUMUU

1.1

HpeleeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHUC, PA3SBUTUC W 3HAYCHHC B
IMMOJTYYCHUH HOBBIX BCHICCTB M MATCpHUAJIOB. TeOpI/ISI CTPOCHUA OPraHUYCCKUX

coenqunennit A.M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpyktypHble (OpMYNBl OpraHMYECKHX BELIECTB. | OMONOTHs, H3OMEpPHUS.
XuMHYecKasi CBA3b B OPraHMYECKHX COCAMHEHUAX — OJMHApHBIE M KpaTHbBIE

CBA3H. Hpe,[[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaLII/II/I OPraHn4cCKuX BCIICCTB

1.3

Homenknatypa opraHuyeckux COeIUHEHUH (CUCTeMaThdecKas) U TPUBHUAIILHBIC

Ha3BaHUS BaXXHEHIIIMX Hpe,I[CTaBI/ITeHeﬁ KJIaCCOB OpraHM4YCCKHUX BCUICCTB

VYriesogopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psia. MeTaH U 3TaH — mpocTeiIme
NPEACTABUTENN aJjKaHOB: (U3WYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U I‘OpeHI/ISI), HaXOXIACHUEC B IPUPOACL, IMOJITYUYCHHUEC U TPUMECHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTMYECKUH psiA. DTUJIEH W NPONUJIeH —
NpOoCTEHIINE TMPEICTAaBUTENN aJIKEHOB: (PU3MUYECKHe UM XUMHYECKHE CBONCTBA
(peakuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATALNH, OKHCICHUS U

HOHI/IMepI/ISaHI/II/I), MOJIy4CHHUEC U TPUMCHCHUC

2.3

Anxanuensl: OyrtaaueH-1,3 u wmetunOyraguen-1,3: crpoeHue, BaxHeHIIne
XMMMUYECKUE CBOICTBa (peakuus nonuMepusanuu). Ilomyuyenue cHHTETHYECKOrO

Kay4yKa 1 pEe3HHbI

2.4

AJKMHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUN psA. ALETHIEeH —
NpOCTEHIINI IMpeaCcTaBUTENb AJKUHOB: COCTaB, CTpoeHue, (usndyeckue U
XMMHMYECKUE CBOMCTBA (PEeaKIK ITHIPUPOBAHUS, TaIOTEHUPOBAHUS, THIpaTalluy,

TOpPEeHHUsI), IOJydeHUE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHE W XUMHYECKHE CBOICTBa
(peakiuu rajgoreHMpoOBaHUS U HUTPOBAHUSA), TOTy4eHUE U IpuMeHenue. Toiyod:
cocTaB, CTpoeHHe, (GHU3MYecKMe W  XUMHUYECKHE CBOWCTBa  (peakimuu
rajoreHMpoBaHUsl M HUTPOBAHUS), MOJy4YeHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTmyeckass CBSI3b MEXIYy YIJIEBOAOPOJAMH, INPUHAIJIECKAIUMHU K

Pa3IMIHBIM KJIaCCaM

2.6

[IpuponHbie HCTOUHUKH YTIeBOnOPOAOB. IIpuponHblii ra3 u nomnyTHsle HEQTAHBIE




ra3el. Hedtp u €€ mpoucxoxaenue. CriocoObl mepepaboTku HeTH: TeperoHka,
KPEKUHI (TepMUYECKUM, KaTaauTudyeckuil), nupoius. Ilpoaykrsl mepepaboTku
HeTH, UX TpUMEHEHHE B MPOMBIIUIEHHOCTH W B ObiTy. KameHHBI yronp u

IPOIYKTHI €ro rnepepadboTku

Kchopo;[coz[epncamHe OpraHu4YCCKHUC COCAUHCHUSA

3.1

[IpenenpHBIE OMHOATOMHBIE COIUPTHI. METaHO U 9TAHOJI: CTPOCHUE, (pU3nuecKue
M XUMHUYECKHe  CBoOiicTBa  (peakuMd €  aKTUBHBIMH  METaJJIAMU,
rajoreHoBOJOpOAaMH, TOpEHHue), NpUMeHeHHe. BoJopoaHble CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. [[eliCTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.
MHoroatoMHbI€ CIIUPTHL. DTHIJICHTJIMKOJb U TIHMIEPUH: CTPOCHUE, (PU3NIECKHE
XUMUYECKME CBOMCTBA  (B3aMMOJAEWCTBUE CO  IIEIOYHBIMM  MeETaJUIaMH,
KayecTBEHHAs pPeaKlMs Ha MHOTOaTOMHBIE CHHPTHI). JleficTBMEe Ha OpraHusMm

4YCIO0BCKaA. HpI/IMeHeHI/Ie MIMLOEpUHa U OTUJICHI JIMKOJIA

3.2

®eHoN:  CTPOCHHE MOJEKYJbl, (U3UYECKUE ¢ XUMHYECKHE CBOWCTBA.

Toxcuunocts penona. [Ipumenenue Gpenona
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AJ'II;[[GFI/II[I)I N KCTOHBI. qDOpMaJII)I[eFI/II[, afgeTajJbACrua: CTpOCHHUC, (1)I/I3I/I‘-IGCKI/IC u
XHUMHUYECKHE CBOICTBA (peaKLII/II/I OKHUCJIICHUA WU BOCCTAHOBJICHHUS, KAUCCTBCHHBIC

peaKIiu), NoJIydeHUE U IPUMEHEHHE
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OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHAas U yKCyCHas
KHCJIOTBL: CTpOCHUE, GU3NIECKIEe M XUMUIECKHE CBOWCTBA (CBOMCTBA, 00mINe s
KJlacca KHUCJIOT, peakuus JSTepuuKaiuu), TMOIydeHHe U [PHUMEHEHHE.
CreapuHoBasi M OJECMHOBAs KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX

KHUCJIOT. MBIjla KaK COJIM BBICIIMX Kap6OHOBI)IX KHCJIOT, X MOIOIIIEC HeﬁCTBHe

3.5

Crnoxsble 3QHUpPHl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIIOKHBIX
apupoB. Kupsl. 'maponus xupos. IIpumenenue xupos. buonoruueckass posb

KUPOB

3.6

VYrieBoasl: coctaB, KilacCU(PHUKALMS YrIeBOIOB (MOHO-, IH- U TOJMCAXAPHUIBI).
I'moko3a — npocreimmii MOHOcaxapuj: OCOOEHHOCTHM CTPOEHHS MOJIEKYJIbI,
(u3nUeckre 1 XMMHYECKHE CBOICTBA (B3anmojeicTBue ¢ ruapokcunom meau(1l),
OKHCJICHHE aMMHAdHBIM pacTBOpoM oOkcuaa cepebpa(l), BoccranoBieHue,
OpokeHue TIIIIOKO3bl), HAXOXACHHE B MpPUPOJE, NMPUMEHEHHE, Ouosornyeckas
posb. @orocunTe3. OpykTo3a Kak u3oMep IOKo3bl. Kpaxman u nemnoiio3a Kak
npupogHbie monuMepbl. CTpoeHue Kpaxmala ¥ Ie/unosiosbl. dusuueckue u

XMMHYECKHE CBOMCTBA Kpaxmaiia (THAPOIIN3, KaueCTBEHHAs! PeaKIus C HOJIOM)

AzoTcoaepxaliye opraHun4eckue coeTuHeHMs

4.1

AMMHOKHUCIIOTBI Kak aM(OTepHble OpraHnyeckue coeauHeHus. dusmueckue u

XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpUMeEpe TJIMIHMHA). buomormueckoe




3HaA4YCHHUEC aMHWHOKHUCJIOT. HGHTI/II[BI

4.2

benku kak mpUpoAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuunas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OeaKoB. XHMHUYECKHE CBOWCTBA OEJIKOB:

TUPOJIN3, ICHATYPALIMS, KAYSCTBEHHBIC PEaKI[UU Ha OCIIKH

BricokoMoOeKyIIpHbIE COEUH EHUS

5.1

OCHOBHEBEIE TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHHﬁl MOHOMED,
IMMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIUMEPU3ATUN, CPECAHAA MOJICKYJIApHAs
Macca. (OCHOBHBIC MCTOAbI CHHTC3da BBICOKOMOJICKYJIIPHBIX COCZII/IHCHI/Iﬁ —

MOJIMMEpHU3alAa U MOJIMKOHACH Callusd

5.2

SKCHCpI/IMCHTaHBHHe MCTOAbl M3YUCHHUA BCUIICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMIJICHHUEC C 06p33HaMI/I MPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PC3NHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBbI XMMHU

1.1

XuUMHYECKU areMeHT. AToM. Slapo aToMa, U30TONBL. DIJIEKTPOHHAs 000JI0UKa.
DHEpreTuueckue YpoBHHU, TOAYPOBHU. ATOMHEIE OpOUTANH, S-, p-, d-DJIIEMEHTHI.
Oco0eHHOCTH pacrpeaesneHus AIEKTPOHOB M0 OpOUTANIAM B aTOMax 3JEMEHTOB

IEPBbIX ‘IeTI)IpéX nepruoaos. SHCKTPOHHaH KOH(l)I/Il"ypaHI/ISI aTOMOB

1.2

[Tepnonnueckuit 3akoH U lleprnonnyeckast cucrema XuMu4deckux 3aemMeHToB .M.
Menneneea. CBs3b mnepuoandeckoro 3akoHa u Ilepuonnueckoil cHCTEMBbI
xuMmmuyeckux sneMeHToB J[.M. MeHpeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBHIX W CIOXHBIX BEIIECTB IO TPyHnaM W TEPHUOJaM.

3HaucHHE MNEPpUOANYICCKOI0 3aKOHA B Pa3BUTUHU HAYKHU

1.3

Ctpoenue BemiecTBa. XHMHYECKash CBsi3b. BuJabl XMMHYECKOM  CBSI3U
(KoBaJIcHTHAs HEMOJIIpHAs W TOJNSApHAs, WOHHAsl, MeTajuiMdeckas). VIOHBI:
KaTHOHBI M1 aHUOHBI. MeXaHU3Mbl 00pa30BaHM KOBAJEHTHON XUMHUUYECKON CBSI3U

(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocTh. DaeKkTpooTpHUIIaTeNbHOCTh. CTETIEHh OKUCICHUS

1.5

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMsSI. 3aKOH MOCTOSTHCTBA
cocTaBa BellecTBa. THUIMBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMA KpUCTaUIMYecKol pemérku. [loHsATHE O aUCHEpCHBIX

cucteMax. VMcTuHHBIE U KOJIJIOMAHBIC PAaCTBOPHI. MaccoBasi oISl BEIIECTBA B




pactBope

1.6

Kinaccudukanust Heopranmdeckux coenHeHnid. HomeHknaTypa HeopraHu4eCcKux

BEIIECCTB

1.7

Xumnueckass — peakuus.  Kimaccudukanuss — XMUMHYECKMX — peakuud B
HEOPraHMYEeCKOM M OPraHUYE€CKONM XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,

3aKOH COXPAHEHUS U MPEBPALIEHUS SJHEPT UM IPU XUMUYECKUX PEAKIUAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUYECKOe paBHOBecHe. DakTOpbl, BIHUSIOIIKE HA

COCTOsIHHE XUMHU4ecKoro paBHoBecus. [Ipunnun Jle Hlatense

1.10

Onextponutnyeckas auccoumanus. CuiipHble M cnabble 3nekTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCIasi, HEUTpasibHasl, 1eJ0oYHasl. Peakiuy HoHHOTro

oOMmeHa

1.11

OKHMCIIUTEIBHO-BOCCTAHOBUTEIILHBIC pe€aKnuu

HeopraHqucxaﬂ XHUMUA

2.1

Hemeramnsl. [lonoxxenue nemerauioB B Ilepuoanueckoit cucreMe XMMHUYECKUX
anementoB J[.M. MenneneeBa u 0COOEHHOCTH CTpOeHUs aTomMoB. Pusznyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (Ha MPUMEPE KM CIOPOa, CEPHl,

(docdopa u yraepoza)

2.2

XUMHUUYECKHE CBOMCTBA BAKHEWIIMX HEMETAJUIOB (TajOr€HOB, CEphI, a30Ta,
docdhopa, yrmepoma M KpeMHHS) M MX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOJICOJICPIKAIINX KUCIOT, BOJOPOAHBIX coenuHeHuit). [IpumeHeHue

BaXKHEHUIIIMX HEMETAJIJIOB U UX COCHI/IHGHI/Iﬁ
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Mertamibl. Ilonoxenne meramoB B Ilepuoandeckoil cuCTEME XHMHYECKHX
emenToB J[.1. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O0ume ¢usnueckue cBoiicTBa MeraioB. CIjiaBbl METalIOB.

DNEeKTPOXUMUYECKUH Pl HAIPSHKEHUI METaJuIoB

24

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KalWid, KaJIbIUH,
MarHui, aJlOMUHUHN, ITUHK, XpOM, XEJIe€30, Melb) U uX coenuHeHuit. OOmme

crocoObl Moay4eHust MeTasuioB. [IpuMeHeHre MeTanioB B ObITY U TEXHUKE

2.5

I'emeTnaeckas CBA3b HCOPraHM4YCCKUX BCUICCTB, NPUHALJIC)KAIUX K Pa3IMIHBIM

Kj1accaM

XHUMHUA U )KU3HD

3.1

Ponp xumum B OOECHEUYEHHMH SKOJIOTHYECKON, JHEPreTHUYECKOW W THINEBOU
0e30IacHOCTH, Pa3BUTHH MEAWIMHBL. [IOHATHE O HAYYHBIX METONIaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKum”d

32

Hpe}ICTaBHeHI/Iﬂ 00 O6IIH/IX HAay4YHbIX HNPUHIHUIIAX ITPOMBINIJICHHOI'O ITOJYYCHUS




BOXKHEHMIIMX BeHIEeCTB. YeNOBEK B MHpE BEIIECTB U MaTEpPUAJIOB: BAKHEHIIUE
CTPOMTENbHBIE MaTepHajbl, KOHCTPYKIMOHHBIE MaTepuajbl, KPAacKd, CTEKJO,
KepaMHKa, MaTepuaibl [Js SJIEKTPOHUKW, HAHOMAaTepHuasbl, OPraHUYECKUE U

MUHEpajbHbIE YJOOpEHUS

33

XuMUsT W 310pPOBhE UYENOBEKA: TMpaBWJIa HWCHOJIL30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuja 0€30MacHOr0 HCIIOJb30BaHUS PEIMapaToOB OBITOBOH XUMHUHU

B IOBCEIHEBHOM KU3HUA
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