MUHUCTEPCTBO ITPOCBEILEHNS POCCUMCKOM ®EJIEPALIN
MVYHULIUITAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJIBHOE VUPEXIEHUE
LIEHTP OBPA30BAHNS UMEHU T'EPOSI POCCUMCKOU ®EJIEPAITAN
NIIbAAPA ®MJIOPETOBUYA CY®UAPOBA . LIMUATOBO

PACCMOTPEHO COI'TACOBAHO YTBEPX/JIEHA
Ha 3acenanuu IIMO 3aMecTUTENb TUPEKTOPa Hupextop MBOY 11O

no YBP uM. Cydusipora 1. 0.

. lHlImMmuaToBo
Kucnuupina T.1O.

[IpoTokon
Ne or« » r. « » T. IIp.Ne  or« » T.

PABOYASA ITPOTPAMMA

(ID 9695742)

yueOHOoro npeamera «Xumus. ba3oBblid ypoBeHb»
s ooygaromuxcs 10 — 11 xmaccos

Ydumckuii paiion 2025



MHOSACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOluero oopa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencraneHHeix B DegepalbHOM  T'OCYIApCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Odeneparuy, peanu3ylolNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpPaMMBI, U
OCHOBHBIX ToyioxkeHu «CtTparerun pa3Buths BocnuTanus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUU, K OMPEACICHUIO
oOmielt cTpaTteruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHUS O0YYaIOMIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMs, Pe3yabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MoJy4aeMoe BBIMTYCKHUKaMHU
o0mreoOpazoBaTeIbHON OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTallOM pealn3aliy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJOCTHON CHCTeME XHMHYECKOTO O00pa3oBaHUsA. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHONIICHUS K CBOEMY
370pOBbI0O M TPUPOAHOM cpede. Peamusyercs Xumuueckoe o0Opa3oBaHHE
oOydJarommxcs Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHMs CPEICTBAMH yUeOHOTO
npeaMera «XUMHs», COJEpkKAHUE U TOCTPOEHHUE KOTOPOTO OMNpeeieHbl B

nporpaMMe MO XUMHUHU C YYETOM crneuuduKd HAyKd XUMHUHU, €€ 3HAueHUus B



MO3HAHUU TPUPOABl U B MATEPUAIBHOM MU3HU OOILECTBA, a TAKXKE C YUYETOM
o0mMX wLenedl M NPUHLMIIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero obuiero oopaszoBanus B Poccuiickoit dexneparium.

XUMHUS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0co0yi0 poJib B
COBPEMEHHOM IIMBUJIM3ALIMM, B CO3JaHUM HOBOM 0a3bl MaTepUalIbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KaIOIIeM MHUpE KaK O €IMHCTBE
OpUPOJBl U YENIOBEKa, KOTopoe (popmMupyercss B XUMHM Ha OCHOBE TOHHUMAaHMUS
BELIECTBEHHOTO COCTAaBa OKPYXKAIOIIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHUS.

TecHo B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMUS CTalia
HEOTHEMJIEMOI YaCThbIO MUPOBOM KYJIBTYPhI, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO
Tpyda W SKM3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUSI Kak Hayka
co3ujareibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHsI UYENOBEYECTBA — ChIPbEBOMH,
HHEPreTUYECKOM, MUIEBON, HIKOJIOTMUYECKOI 0€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOMIMMU IENSIMH W HPUHIUIAMU CPEIHEro OOIIEeTo
oOpazoBanus cojiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHB
U3YYCHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
o0pa30BaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisionuMu  mpeaMeTa  «XUMHs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuveckass xumuss» u «OOmas u HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBIAIOTCS OCHOBBI 0a30BOM HayKHu: cHCTEMa
3HAaHUM M0 HEOPTaHMYECKON XUMUHU (C BKIJIIOUCHHEM 3HAHUW U3 0OIIel XUMHUH) U
OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOM CUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMera o0ecleuynBaeT BO3MOXKHOCTh PAacCMOTPEHHMSI BCEr0 MHOT000pasus

BEILIECTB HA OCHOBE OOIIMX MOHSATHM, 3aKOHOB U TEOPUN XUMUH.



CtpykTypa coaepkanus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHWYecKass XuMHsS» CHOpPMHUpOBaHA B MpOTpaMMe MO XWMHH HAa OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHUIO Y4YeOHOro marepuasa U OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUKW HA  ONpPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOH XUMHUU BEIIEeCTBA
paccMaTpHBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUH CTPOCHUS OPTraHWYECKHUX
COCIMHCHUM, a TaKXKE Ha YPOBHE CTCPEOXMMHUYCCKHUX U  DJICKTPOHHBIX
NpeICcTaBleHuii 0 CcTpoeHuH BemecTB. CBeneHUs 00 U3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJVICBOJOPOIOB JIO CIOKHBIX OHMOJIOTHUYECKH
aKTUBHBIX COCJMHCHHMHA. B Kypce OpraHMYecKOW XHWMHH TIOJYYarOT Pa3BHTHE
chopMHpPOBaHHBIC HA YPOBHE OCHOBHOT'O 00IIEro 0Opa30BaHMs MEPBOHAYATLHBIC
NPEJICTABIICHUS O XMMHYECKOW CBSI3H, KIIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECCKOW PEaKIIHH.

[lon HOBBIM yrjaoM 3peHHs B TpeaMeTe «XHUMHUsS» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHMUs
TEOpETUYECKUA Marepuas U (AKTOJOTHUECKHE CBEJACHHS O BEIIEeCTBAX W
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOYYarOIIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJIOTHUECKUX TO3UIUH,
IyOKe TIOHSATH HCTOPUYECKOE HW3MEHEeHHE (YHKIMH OTOro 3akoHa — OT
00001aro1Iei 10 O0BSCHSIONMICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NMPUMEHEHUU, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TPOTeKaHwsl JomonHsercs B Kypcax 10 m 11 xmaccos
AIIEMEHTAMH  COJCpPKaHUs, WMEIOIUMU KyJIbTYPOJIOTHYECKUI ¥ TMPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
JIPYTUMH HayKaMH, PACKpPBIBAIOT €€ pOJb B IMO3HABATEIHHOM M TPAKTUYECKOU
JESTENHPHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K TPOIECCY

TBOpYCCTBA B obnacTu TCOPHUN U IMPAKTHUYCCKUX HpI/IJ'IO)KCHI/Iﬁ XHUMHUH, ITIOMOT'Aar0T



BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATh MHGOPMALUIO U
NPUMEHATh €€ I TONOJHEHUS 3HAHWUM, PEIIEHUS WHTEIUICKTYyalbHbIX U
AKCTIIEPUMEHTATBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YyYCHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4aromuXcs MHUPOBO33PEHUYECKON OCHOBBI I MMOHUMAaHUS
dbunocopckux uaeH, TakKMX Kak: MaTepHalbHOE €JUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUWA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUUM MEXAy HOBBIMH (akTaMu U TEOPETUUECKUMHU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TakKe MpoOsieM COEpPEeKEHUST YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJOB.

B nmane pemenuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUU
oOydJaromuxcsd NPUHITHIE MPOTPAaMMOM MO XUMHUU TMOIXOJbI K OINPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (GopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEMCTBHM, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOiieM, TIOUCKa, aHaiu3a U
00paboTku uHGOpPMAIIUKA, HEOOXOAUMBIX IS TPUOOPETEHUSI OTIBITA TTPAKTUUYECKOM
U HCCIIEIOBATEIIbCKON NIESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEeIHETO 00IIero o0pa3oBaHus, MPU ONPECICHUN
COZIEpKATEIIbHOM XapaKTEPUCTUKU LEJIed HW3Y4YeHHs MpeIMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3Yy4YEHUS

npeamMeTa ABJIACTCA BIIOJHC OIIpaBAaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJABHBIMHU LEISIMH H3Y4Y€HHUS MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsttOTCSA:

e (opMupoBaHHE CHUCTEMbl XHMHYECKUX 3HAHUW KaKk  BakHEHIIen
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHONW KapTUHBI MHpPA, B OCHOBE KOTOPOM JiexkKaT
KIIIOUEBbIE TOHATUS, (yHIAMEHTAJbHbIE 3aKOHBI W TEOPUU XUMUH, OCBOCHHE
s3bIKa HAayKH, YCBOCHHE U TOHUMAaHUE CYIIHOCTH JOCTYIHBIX O000O0IIeHUN
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPUEH WX pPa3BUTHS H
CTaHOBJICHUS,

e (opMupoBaHUE W PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB M XHWMHMUYECKUX PEAKIUA, HEOOXOIUMBIX JJISI MPUOOPETEHUS YMEHUM
OPUEHTHPOBATLCS B MUPE BEIIECTB M XUMHYECKUX SBJICHUM, UMEIOIMINX MECTO B
IPUPO/IE, B MPAKTUIECKON U MMOBCETHEBHOMN KU3HM;

® pa3BUTHE YMEHHI U CIIOCOOOB JICSITEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOJCHUEM U
O00BSICHEHHEM XMMUYECKOTO JKCIEPUMEHTa, COOIIOCHUEM IpaBui 0O€30MacHOro
oOpallieHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ atuM, comepkaTenbHasi XapaKTepUCTHKA LIeJIEW U 3a/1ad U3y4YEHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUM B OOJNbIIEH  cTermeHu OTAA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJACpKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHW3AIlNK, BIIAJICIONIETO HE
Ha0OpOM 3HaHWM, a (PYHKIIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH M
YMEHUSMU aKTUBHOTO MOJYYEHUsI 3HAHUN U MPUMEHEHUS UX B PEalbHOMN KU3HU
JUTSl peIIeHUs] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM TOpU U3YYEHUH TNpeaMeTa «XHUMHS» JTOMUHUPYIOLIEEe
3Ha4YeHUE MTPUOOPETAIOT TaKKUE LEJIH U 33]]a4H, KaK:

ajanTanys oOy4yarolIuXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupoBaHUE  HMHTEJUICEKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K

CaMOO6pa3OBaHI/IIO, COTPpYAHHUYICCTBY, CaMOCTOATCIbHOMY IIPHUHATHIO I'PAMOTHBIX



pEIICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEILECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHue 'y OOydYarOUUXCA  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIsl Pa3IU4HbIX BHJIOB
JEeSATENbHOCTU: PELIeHUs Mpo0ieM, MOUCKa, aHaiau3a U o0paboTKu HH(OpMaIuy,
HEOOXOIUMBIX JUIsl MPUOOPETEHHUsS ONbITa ACATENbHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKkKe [JIl OLEHKU C TO3UIHMA
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKAa U MPUPOJAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, HHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMH NMOTPEOHOCTSIMHU, UCTIOIH30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU NJIsl TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIONYJISIPHON WH(GOPMAIIMN XUMUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XWMHH, €€ BAXKHOW pOJIM B PEIICHUU TIOOANBHBIX MpoOIeM
PaLMOHAIBHOTO MPUPOIONOIB30BAHMS, TOMOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl MPUPOIHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTro
OTHOILLIEHUS K TMPHUPOJE U CBOEMY 30pPOBbIO, a TaKXkKe MPHOOPETEHUsS OIbITa
WCIIOJIb30BaHUsl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBJIICHUSAMH.

B ydeOHOM mmaHe cpemHero oO0mIero oOpa3oBaHUSA MPEAMET «XHUMUS»
0a30BOro ypOBHsI BXOJUT B COCTaB MpeaMeTHoi obmactu «EcTtecTBeHHO-HAYUYHbBIE

NpEAMETHD.



OO611ee ynco 4acoB, OTBEAEHHBIX ISl M3YYEHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heaeno), B 11 kinacce — 34 yaca (1 yac B Heem10).

COJAEP KAHUE OBYUYEHUSA
10 KJACC
OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckoil XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MAaTepUanoB. Teopus CTPOCHHUS OpPraHMYEeCKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XkeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omoJyorus, u3oMepusi. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHBIE CBSI3U.

[IpencraBinenue o kiaccupukalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
Ba)KHEUILINX MTPEACTABUTENIEH KIACCOB OPraHNYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HX MPEBPALICHUI:
O3HAKOMJIEHHE C O00pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJACHHE U
OMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILCHUIO0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TJIaBJIeHNUEe, OOYTJIMBAaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psA. Meran u 31aH —
npocTeiiline NpeACTaBUTEIN aJKaHOB: (PU3MYECKHE W XUMUYECKHE CBOMICTBa
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKIECHUE B IPUPOJE, IMOIyYEHUE WU
IIPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUNA pAJl. DTHIEH U NPONUIEH —
NpocTeiiline MNpEeACTaBUTEIN aJKEHOB: (PU3NYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHUCICHUS W

MOJIMMEPU3ALINH ), TOJYYeHUE U TPUMEHEHHUE.



Ankanuensl: OytagueH-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIUE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, FTOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEUIIMKA NPEeCTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMHYECKUE CBOWMCTBA (peakUWM THMAPUPOBAHMS, raJOr€HUPOBAHUS, THApPATALUH,
rOpeHus), MoJy4YeHue U NpUMEHEHHE.

Apensbl. benson: cocraB, crpoeHue, (pU3MUeCKMe U XMMUUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJYYEHHE W MpUMEHeHue. Toayon:
cocmas, cmpoenue, (uzuueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAIIMMU K
Pa3JINYHBIM KJIaccaMm.

[IpuponHble HWCTOYHHUKK YriieBoAopoAoB. IIpupoaHslii ra3 U NOMYTHBIE
HedTsHbie Ta3el. Hedth m €€ mpoucxoxaenue. CriocoOwl mepepaboTku HedTH:
NEPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKkuil), mnuponu3. [IpoaykTel
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOYKTHI €r0 MEePepadOTKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHME C 00pa3laMu IJJaCTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIIHH
«Hebtb» u  «Yromp», MOJIECIHPOBAHHE  MOJICKYJ  YIJICBOJOPOJOB |

raJIOrcHOIIpOUu3BOAHBIX, ITPOBCACHUC HD&KTH“I@CKOﬁ Da6OTI>I: IMOJIYUYCHHUC O3THIJICHA

Y U3y4YEHUE €TO CBOMCTB.

PacuétHbic 3amaumn.

Beiuncnenuss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBAa MCXOJHOIO BEIIECTBA WM MPOJYKTAa PEAKIIUM MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 HCXOIHBIX BEIISCTB HIIH MMPOAYKTOB PEAKITUH ).

Kucaopoaconep:kaiue opraHnyeckue coeMHeHUs

HpeI[eHBHBIC OIHOATOMHBIC CIIMPTHI. MeTaHOoa U ATaHOJI: CTPOCHHUC,



bu3nyeckue W XUMHUYECKHE CBOMCTBAa (peakiMM C aKTUBHBIMH METAJJIAMH,
rajoreHoBOJOpoJaMu, TOpPEHHUE), NpUMEHEeHUue. BoaopoJHbIe CBS3U MEXKITY
MOJIEKYJIaMU CIUPTOB. JIeliCTBME METAaHOJA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHOUPTHI. DTWIEHIJIMKOJIb M  TJIHMUEPUH: CTPOCHUE,
dbu3uyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO  IIEIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiivsi Ha MHOTOATOMHbIE CcHUpThI). JlelcTBUE Ha
OpranusMm 4yenoBeka. [[puMeHeHue riuiepruHa U 3TUICHTJIMKOJIS.

®deHoy: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruabl U kemowuwvl. DopMmanbIaerujl, aleTalbIerujl: CTPOECHUE,
bu3nUecKkue U XUMHYECKUE CBOWCTBA (pEaKIMU OKUCJICHUS W BOCCTAHOBJIEHWSI,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnIHOOCHOBHBIE TIpE/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCyCHasi KUCIIOTBI: CTpOEHUE, (PU3MvYecKkne U XUMUYECKHe CBOMCTBa (CBOMCTBA,
oOmue Uit Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIydeHrue U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUACT0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucCIOT. [waponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomorundeckas
POJIb JKUPOB.

VYrneBogsl: coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JHU- U
nonrcaxapuibl). ['JIF0Ko3a — MpOCTEUIINM MOHOCAXapHl: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE C
ruppokcuoMm meau(ll), oxuciaernne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBIICHHE, OpPOYKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ouonornyeckas posib. @orocunTe3. OpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueutoiao3pl.  du3nyeckue M XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,

KaueCTBEHHAsl PEaKIUs C HOJIOM).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
MpOBEJICHNE, HAOIOJICHHE W OIMUCAHHE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJA
okcugom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XHMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcojiepKaIiue OpraHnuecKue COeTMHEHMUSI.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyYeckue coeauHeHus. Ouzndeckue
U XMMHYECKHE CBOMCTBa aMHHOKHUCIOT (Ha MpUMeEpe TIulMHa). buonormdeckoe
3HauYe€HHWE aMUHOKUCTOT. [lenTusl.

benku kak MNpPUPOIHBIE BBICOKOMOJEKYISIpHBbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IEHATYpallis, KaUeCTBEHHBIC PEaKIUU Ha OeIKH.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYECHHsI BEIIECTB W WX MPEBpaIICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.



MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKON XMMUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O [IUKIIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiaccUu(UKalus, NEPUOJUUHOCTb, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@dusuka: Marepus, DHEpPrusA, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
HHEPreTUYECKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, GPU3MUECKHE BEJIMUMHBI M €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BeliecTBa (OENKH, YriIeBOABI, >KHUPHI,
dbepMeHTHI).

I'eorpa¢usi: MUHEpalbl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOILUIMBO,
peCypcehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTCpUaIbl U3

HNCKYCCTBCHHBIX U CMHTCTHYCCKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA
TeopeTnveckne OCHOBbI XUMUU
XuMmudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeleeHusl 3JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.
[Tepuonnuecknit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB

J. . MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKOHA U [leprmoamdeckoil cucTeMsl



XuMHu4eckux uieMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHUMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM M TEepUOaM.
3HaYeHHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenune BemecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIPHAsT W TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BomopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETHLHOCTD.
Crenenb okucnenusi. IOHbI: KATUHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAINIUUECKON PEIIETKHU.

[TonsTue o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHMYECKUX COEIMHEHUN. Homenknatypa
HEOpPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBS3b HEOPraHMYECKUX BELIECTB,
IPUHAIEKAIINX K Pa3JIUYHBIM KJIACCaM.

Xumudeckas  peaknmsa. Krnaccudukamms — XMMHUUYECKHX — peaknuid B
HEOPraHMYeCKON M OpPraHMYEeCKOW XUMHUU. 3aKOH COXPAHEHUS MACChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALIEHUS SHEPTUU NP XUMUUYECKUX PEaKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTrMbie
peakuuu. XuMHYeCKOoe paBHOBecue. DakToppl, BIUAKOLIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

OnekTponauTuyeckas aquccouuanus. CuibHbIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX [PEBpPAIICHUI:
neMoHcTparsa Tadnui «llepuognueckas cucteMa xuMudeckux snemerToB J[. U.

MenneneeBay, U3ydeHUE MOJENEd KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U



OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3JI0KEeHUE MEPOKCUA
BOJIOpPO/ia B MPUCYTCTBUU KAaTAIM3aTOpPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEakUMd HOHHOrO OOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnrlie 3agauu.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEakluuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJISI BEIIIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux asnemMeHToB JI. M. MenueneeBa U O0COOCHHOCTH CTPOSHHUSI aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha TMpUMeEpe
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHCJIOPOJCOJAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHMUI).

[IprmMeHeHne BaXXHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne merauioB B llepuonmyeckol cucTeMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYCK
atoMoB MeTtauioB. Ob6mue ¢usndeckue cpoiicTBa MetaioB. CIiaBel METAJIJIOB.
DNEKTPOXUMUYECKUH PsiJ] HANIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATPWM, Kajdui, KaJbIWH,
Mar"ui, aJlOMUHUM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6mue crmocoObl MOMyYeHUsT METauioB. [IpuMeHEeHHe METaIOB B OBITY H
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYCHHS BEIIECTB M WX MPEBpaICHMUIA:
M3y4YeHUE KOJUICKIMH «MeTalibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE

OKCIICPUMCHTAJIbHBIX 3ajJday, Ha6JHOI[eHI/Ie N OIIHMCAHHUC ACMOHCTPAIMOHHBIX H



7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCHA AJTIOMUHHUSA C PAaCTBOPaAMHU
KHCJIOT U LIEJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHbie 3anaum.

Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIHMH BEIIECTB,
pacu€tbl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIU OTHO
U3 BEIIECTB UMEET NPUMECH.

XuUMUS U )KM3Hb

Ponb xumun B 00ecrieueHUH HKOJOTHYECKOM, IHEPreTHYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHMUS
BEIIIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenuss o0 OOMMX HAYYHBIX NOPHUHIUIAX  TPOMBIIIJICHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATOB: Ba)KHEHIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE MaTepualibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEpaJbHBIC
yI0O0peHUsI.

XUMHUSL U 3J0pOBbE YEJIOBEKAa: MpaBUja MCHOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia O€30MacCHOTO UCIOJIB30BAHUS MPENnapaToB OBITOBOM XUMHH
B IOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpPraHU4YECKOM XMMHUHU B 11 Kiacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SBISIONIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJUIHOCTh, HaOIIOACHHE,

OKCIICPUMCEHT, MOACIUPOBAHUC, N3MCPCHUC, ABJICHUC.



dusnka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, paIUOAKTUBHOCTb, MOJIEKYJIA, YHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHHE BEIeCTBA, (PU3MUECKUE BEJIUYMHBI U €IUHUIIBI UX
HU3MEPEHUs1, CKOPOCTb.

buonorusi: knerka, opraHu3M, 3KocucTeMma, Ouocdepa, Makpo- U
MHUKPOIJIEMEHTbI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOIUIUBO,
PECYPCHI.

TexHomoTHs: XUMHUYECKasl MPOMBIILICHHOCTh, METAJLTYPrys, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpPUaIOB, CEIbLCKOXO3SIMCTBEHHOE TMPOU3BOJCTBO, MHUIIEBas
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMPernapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AIIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
XUMHWN HA BA3OBOM YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHWS K pe3yiabTaTaM OCBOCHUS
oOydJaromuMuCss TporpaMM CpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HaydHo-MeTonuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
00pa30BaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeameTa «XUMHsS» Ha YpPOBHE CPEIHETO
o01iero 00pa3oBaHusl BBIICICHBI CIEAYIONINE COCTABIISIONIHUE:

OCO3HaHUE OOYYaIOIMIMMHUCS POCCUMCKOM TPaKJAAaHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOTIPEIENICHHUIO;

HaJIM4YMe MOTUBALIMU K 00yUEHHIO;

LIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HAa OCHOBE

KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIUMK 0a30BOM HAYKU XUMUMU;



TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATbCS B CBOEH
JESATENHPHOCTH TICHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIUMH IIEITOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJIU4KMe MPABOCO3HAHMS IKOJIOTHUYECKOU KYJIbTYpPhl U CIOCOOHOCTU CTaBUTh
I[N ¥ CTPOUTH )KU3HECHHBIC TIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS TpEeAMETa «XUMHUS» JIOCTUTAIOTCS B
CAVMHCTBE YYEOHOH ©M BOCIUTATCIBHOW JCATCIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU
U WjeajaMu POCCUMCKOTO TPaKIAHCKOTO OOINECTBA, MPUHATHIMU B OOIIECTBE
HOpMAaMU W TpaBUJaMHU  TIOBEJICHHS,  CIOCOOCTBYIOIIMMU  IpOIEccam
CaMOTIO3HAHMS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHUMHUS» OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHUYECKOW JeATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBKCHHS K 3aKOHY U TTPABOTOPSIKY;

NPEICTABIECHUSI O CONHUAIBHBIX HOpPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JMESITEIBHOCTH TPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPCHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3TUYHBIX BUJIOB YICOHOU NEATEIHHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

IIEHHOCTHOTO OTHONICHUS K MCTOPUYECKOMY ¥ HAydYHOMY HACJIEIUIO

OTCUYSCTBCHHON XMMUH;



YBaXXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIDKEHHUS HAyKH €CTh Pe3yJbTat
JUIMTENbHBIX ~ HAONMIONCHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY W
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOrO OOpaIleHHUsl C BEIISCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINX 3/JOPOBBIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrdx BHAAX

ACATCIIBHOCTH,



YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuUCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymied mpodeccuu M peaau3anid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUH, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS

9KOJIOTUYECKHU IIeJI€COO0PA3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIC;

MOHUMAaHUSI TJIOO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MTPUPOAHON U COIIMAIBHON CPEJIbl;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIXKEHUH XUMHH IS
pEIIeHHs BOIPOCOB PAllMOHAIBHOTO MPUPOI0NOIB30BAHMS;

AKTUBHOTO HENpPUATHS JEHCTBUN, TMNPUHOCAUIUX Bped  OKpY)Karolen
NPUPOJHON Cpesie, YMEHUS TPOTHO3HPOBATH HEOJIArONPUSTHBIE KOJIOTHYECKHE
MOCIICJICTBUS MIPEANPUHUMAEMBIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYUS Pa3BUTOTO PKOJIOTMUYECKOTO MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
ombITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOMN
MpaKTHKE, CIOCOOHOCTM M YMEHHS AaKTHBHO HPOTUBOCTOSTH HUIACOJIOTHUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHMMAaHMS cheu(pUKd XMMHU Kak HayKd, OCO3HaHUA €€ pojiu B

(1)OpMI/IpOBaHI/II/I pairOHAJIBbHOIO HAY4YHOI'O MBINUICHHA, CO3JaHHK LCJIO0CTHOI'O



MIPEICTaBICHUA 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodJeM COXpaHEHUs
MPUPOAHOTO PABHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
LMUBUIM3ALHAK: B €€ TI'yMAaHUCTUYECKOM HAIPaBICHHOCTM W BaXHOM pOIU B
CO37aHMM HOBOM 0a3bl MaTepUATBHOW KYJIBTYphI, pELIEHUH I100adbHBIX MpodiieM
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUIIEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTHYECKM KOMMOPTHOW >KM3HHM KaXAOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'paMOTHOCTH: TOHUMAHUSI CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BATh
noJlydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXKAIOUIEro Mupa u
POUCXOAIIUX B HEM U3MEHEHUH, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TMOJyYeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus pooJieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpECa K MO3HAHUIO U UCCIEN0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO W
caMo00pa30BaHUIO, K AaKTMBHOMY IIOJYyYEHUIO HOBBIX 3HAHUA IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cdepax MmpodheccuoHaTbHOM
NEeSATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpeMeTHbIE PE3yJIbTaThl OCBOEHUS y4e€OHOro mpeaMera «XHMHsS» Ha
YPOBHE CpeAHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMble i1 (OPMHUPOBAHMS  MHUPOBO33PEHUS  OOyYaroIIMXCS

MEXIUCIMILUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIUe



LETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeUU(PUKY METOJ0B IO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpOIIeCC, CUCTeMa, HAy4HbI (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOTIO/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHbIE Y4eOHBbIC JeHCTBUS (IMO3HABaTENbHbIC, KOMMYHUKATHUBHbIC,
PETYISITUBHBIE), o0ecreynBaoIIne (dbopmHpoBaHuE (G yHKUIHMOHATBHOM
IPAMOTHOCTU U COLUATIBHOW KOMIIETEHIIMHN O0Yy4atONIUXCS;

CIOCOOHOCTH o0yyJaromuxcs HCTOJIb30BaTh OCBOCHHBIEC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JIeWCTBHS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpenMeTHbIe PE3yibTaThl OTpakaloT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBaagenne YHUBEPCAJIbLHBIMHA Y4eOHBIMH NMO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYecKHe JedCTBUS

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisTh LEJIH JESATEIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

HCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS I OOBSICHEHUS OTIACIbHBIX (DaKTOB U
SIBIICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY H3y4YaeMbIMU

ABJICHUAMU,



CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (OPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOIB3YyEMbIE B XUMHUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHUYeckas (opmysa, YpaBHEHHUE XHUMHYECKOU
peakiuu — TPU PEIICHUU Y4eOHBIX IMO3HABAaTEJbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe HcCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkiuu;

dbopMynHpoBaTh LIETU U 3a/1a4d UCCIIETOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHHMS M  IPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICAOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOCIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXAHHUS, CIPAaBOYHBIE MOCOOUS,

pecypebl MIHTEpHETA), aHATUM3UPOBATH MHPOPMAIMIO PA3IUYHBIX BUAOB U (POpM



MIPE/ICTaBIICHNUA, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEIPOTUBOPEYUBOCTD;

(opMynHpOBaTH 3aMpPOChl U NPUMEHITh Pa3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMalLMH, HEOOXOAMMOM IJsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (OpMy  Tpe/CTaBICHUS
uHbopMalK (CXeMBbI, FpapuKU, JUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HH(pOpMalMe: MPUMEHITh MEXNpeaMeTHble (puznyeckue Hu
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, OpMYIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJEH, (QOPMYyIHpPOBATH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEH PEe3yJIbTaTOB IO3HABATEIHHON EATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMH TPU BBHITTOJIHECHUH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKON paboThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pealu3aliy y4eOHOTO NpoeKTa U (GOpMYyIUPOBATH BHIBOJIbI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUIM MYTEM COTJACOBAaHUS MO3ULUN B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHHUSMU.

OBiageHne yHMBEPCATbHBIMHU PeryJIsiTHBHBIMH AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOKO ITO3HABATEJBHYIO
NEATENbHOCTh, ONpelessas €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M 10 MeEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraeéMblii  aJrOpUTM JIEUCTBUH TpU

BBIIIOJTHEHUN Y4YE€OHBIX UM HCCIENOBAaTEIbLCKUX 3ajlad, BbIOMpaTh Hambolee



3¢ (}exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIN3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHSI Kypca «Opranudeckass XUMUA»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SIBJICHUU
npupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a71a9
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHHUW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI09YKa aTomMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, XUMHUUYECKAsI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (yHKIMOHAIBHAS TpyIIa,
paauKaj, U30MEPUsS, U30MEPBI, TOMOJOTHYECKUN P, TOMOJIOTH, YIIE€BOIOPOIbI,
KUCJIOPOJ M a30TCOJAEpKAIUe COCAWHEHUsS, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUS,
Je)Kalllke B OCHOBE IOHUMAHHUS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONIOrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MaCHOM HCIOJb30BaHUM BAXKHEUIIMX OPraHUYEeCKUX BELIECTB B OBITY H

HpaKTquCKOﬁ ACATCIIPHOCTH YCJIOBCKA,



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPTaHUYECKUX COCTUHEHUM;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
GopMysn  OpraHMYecCKMX BEIIECTB M ypPaBHEHHH XHMHUYECKUX pEaKLHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB IS WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyYEHHBIX
OpPraHWYEeCKUX BELIECTB IO HUX COCTABY U CTPOEHUIO K OIpEAeIEHHOMY
KJIacCy/Tpymie COeAMHEHUN (YriaeBOAOPOJbI, KHUCIOPOJ M a30TCOAEpkKaIIHe
COCIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), J1aBaTb KM Ha3BaHUS II0
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUs OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITHUJICH, MPOIMWIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIHMIEPUH, (eHos, (popMasblIerus, aneTaablerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBASI KUCIIOTA, TIIHOK034,
bpyKTO3a, Kpaxmal, [eJTI0I03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIbI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCAUHCHUSIX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. byTtiepoBa st 00bsiICHEHUST 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHUs MACChl BELIECTB;

chOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOECHHUE,
¢usnyeckne W XUMHUYECKHME CBOWCTBA THUIHMYHBIX MPEJCTABUTENCH pa3IM4HbIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, STWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, merunOyraauen-1,3, OeH30J, METaHOJ, 3TAaHOJ, STHJICHIJIMKOJb,
INIMLEPUH, (EHOJI, alleTalIbAEru, MypaBbHUHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a,

KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATH T€HETUUECKYIO



CBSA3b MEXIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUi C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UICTOUYHUKH YTIIE€BOAOPOIHOIO
Chlpbsi  (HE(QTb, NTPHUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MpPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadoTKH;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peakluud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB WJIH NMPOJYKTOB PEAKIINH);

c(OpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS I MPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSAMH TO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
SKCIIEPUMEHT (IIPEBpaALEHUs] OPraHUYECKNUX BELIECTB IPU HATPEBAHUH, ITOJTYUECHHE
STWIEHa M W3YyYEHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKLIUU OPraHUYECKUX
BEILIECTB, JE€HATypalus OEJIKOB IpPU HarpeBaHUU, IBETHHIC PEaKIMU OEJIKOB) B
COOTBETCTBHUM C IMIpPaBWJIaMU TEXHUKM O€30MAaCHOCTH TMpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIEpPUMEHTa B (OopMe 3allMCH ypPaBHEHUH COOTBETCTBYIOIIHX

peakiuii 1 GOpMYyIHPOBAThH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



chOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOAYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  MpaBUjia  AKOJOTHYECKU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha >KMBBIE OPraHU3MbI ONPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMAas cMbica Tokazatens IIJIK, moscHATh Ha mpuMepax CHocoObI
YMEHBIICHUSI W TPENOTBPAIICHUS] WX BPEIHOTO BO3ICHCTBHS Ha OPraHU3M
YeJI0BEeKa;

Ui OOYYaroIIUXCSl C OTPAaHWMYECHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbSI: YMEHHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEUIECTB H
XUMUYECKUX SBIICHUH;

JUIA  CIIENBIX W CHA0OBHUIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJIb30BaTh

penbeHO-TOUEeUHYI0 cucTeMy oOo3HaueHud JI. bpains s 3anucu XuMHUYECKHUX

dbopmyi.

11 KIIACC

[IpenmerHble pe3ynabTaThl OCBOCHHMsS Kypca «OOmas M HeopraHuvecKas
XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHA: O XUMHYECKOH  COCTABIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XUMHUHU B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJISL PEIICHUS MPAKTHYSCKUX 3a1a9
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIMEe MOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-

3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJda, MOJIb, MOJISIPHBIM OO0BEM,



BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJeHTHAsl, MOHHAsS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/IIMUECKask peiéTka,
TUMBl ~ XUMUYECKUX  pEeaKIuid, pacTBOp, DIJIEKTPOJIUTHI, HEIJIEKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JAUCCOIMAIMS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW PpEaKIMM, XUMHUYECKOE PaBHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuoaunyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHHUs W MPEBPAILCHUS] SHEPTUU
IpyU XMMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUU M 0€30MMacHOM HCTIOJIB30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIECTB B OBITY U MIPAKTHUECKOMN JEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEPHbIC MPU3HAKH TIOHITHUH,
yCTaHABIMBATh MUX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAaHUK HEOPTaHUYECKUX BEUIECTB U UX MPEBpaICHHI;

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYIO) CHMBOJUKY IS
coctaBiieHus GOpMyJ BEHIECTB M  YpaBHEHUUW  XHMHUUYECKHX  PpeaKIui,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIIeCTB (yrapHbI ras, YIJIEKHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAS U3BECTh, MUTHEBAS COJA, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBA3U (KOBAaJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOIHAsI) B COCOUHEHHUSX, THII
KPUCTAJUIMYECKOW PEHIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJspHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CpeAbl B BOJHBIX pacTBOPaX HEOPraHHUUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh

HEOPraHUYECKUX BEIIECTB MO HMX COCTaBY K OMNpPeACIEHHOMY KiaccCy/Tpymie



COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, O0BICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 14 mnepuonoB Ilepuoanueckoil CUCTEMBI
XuMudeckux djementoB JI. M. MenneneeBa, MCHOb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTamny, «QHEPTeTUYECKUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCAUHECHUM
1o nepuojam u rpymnmnam [lepuoandyeckoit cucTeMbl XUMUYECKUX d1eMeHToB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX BEHIECTB  PA3JIUYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHHE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHMS KJIacCU(PUIIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IUYHBIM IpPU3HAKaM (YUCIYy U COCTaBY pEAarvpylolluX BEIIECTB, TEIIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTEIEHEHW OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKIiny, y4acTHIO KaTaIn3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
TUIIOB, TIOJIHBIC W COKPAIIEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAS
YCJOBHSI, IPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;

chOpMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pPA3JWYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPHIBaThb CYHUIHOCTb  OKHCJIMTEIIHHO-

BOCCTAaHOBHTCIIBHBIX peaKuHﬁ MoCpCcaACTBOM COCTABJICHUA 3JICKTPOHHOI'O Oamanca



3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 paBHOBECHUS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IOJYYEHUS CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNH 00 OONIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BElIeCTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BEIIECTB, NTPEBPAILCHUSA U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHUN COOIOAATh TIpaBUJia TOJIH30BAHKUS XUMHUUYECKOM
OoCyJIoOl W Ja0OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBujia OOpaIleHHs C
BEI[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATH M BBHIMOJHITH XUMHUYECKHUU
SKCIIEPUMEHT (pa3yioKeHHE MEPOKCHAA BOAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
OIIPEAECIICHUE Cpelbl pPACTBOPOB BEIIECTB C IOMOIIBK YHHUBEPCAIBHOTO
WHIAKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEUICHUE SKCIECPUMEHTAIBHBIX 3a4a4 IO
TemaM «Metamae» U «Hemetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIEepuMeHTa B (opme 3amucu
YpPaBHEHUM COOTBETCTBYIOIIMX PEAKIUN M (OPMYIHMPOBATH BBIBOJLI HAa OCHOBE

ATUX PE3YJIbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMio, TMOJIy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKAINK, IHTepHET U ApYTHX);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUjia  SKOJOTHYECKU
1enecoo0pa3Horo TOBEJAEHUs B OBITY W TPYIOBOM JAESATEIBHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OITACHOCTH BO3JICKCTBUS HA JKMBBIC OPTaHU3MBI OTIPE/ICIEHHBIX BEIICCTB, IIOHUMAs
cmbicn Tokasarens [IJIK, TOSCHATR Ha MNpUMEpax CHOCOObI yYMCHBIICHHS H
NIPEIOTBPAIICHUS UX BPSIHOTO BO3JICHCTBUS HA OPraHU3M UYEJIOBEKa;

JUIsl 0OYYarOIIUXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
NPUMCHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHH;

JUISL  CHENBbIX U CIa0OBUIALIIMX OOYyYaloUIUXCs: YMEHHE HCIOJb30BaTh

penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHud JI. bpains s 3anmucu XuMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3hupsl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertanibt
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTENIH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPO/IHBIN ra3 U NOMYTHbIE HEPTIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOOIIIEE JICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrneBopl: cocTaB, KjIacCUPUKAIIHS.
Baxxneiimme npeactaBuTenu: TIIOK03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

30

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

31

AMMWHBI: METHJIAMHWH U aHWJIHNH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnam v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daeMmenToB .. Meneneena B
Pa3BUTHUU HAYKH

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. 9J'IeKTpOOTpI/H_[aTCJ'ILHOCTb.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COEAUHEHU. ['eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(GyHKIMOHANMBHAS ~ TpyHma,  paadkal,  HU30MepHsi,  HU30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEp KaIle COCOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemniectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

NpeBpalleHNI OPraHuuYeCKUX COCIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XHUMUYECKYI0 CHUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOpMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa mis o0bscHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, INII0OKO3a, (PYyKTO3a, Kpaxmal, IeJIi03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU NpeacTaBUTCIIMU Ppa3iINYHbIX KJIaCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H IPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMUYECKUX SBICHUU (HaOmoleHue, U3MEpPEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMUYECKON TMOCYI0oM M J1abopaTOpHBIM O0OpyAOBaHUEM, a TaKkKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (TPEBPAIEHUsI OPraHUUECKUX BEIIECTB MIPU HarpeBaHUU,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; NPEICTABIATh pe3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEILIECTBA WIIU
MPOJIyKTa PeaKlMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MaccoBoi nH(pOpManuu, ceTb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OpPraHU3MBI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHLIC PE3YJdbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenne cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUS  (XMMMUYECKHMH  JJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTb, CTEIEHb
OKHCIIEHUsI, XMMHUYECKas CBsI3b, MOJIb, MOJISIpHAasT Macca, MOJIIPHBIN
00BbEM, KpUCTAJUIMYECKasl pelETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakiuy HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOIMAINS, OKHCIHUTEIb, BOCCTAaHOBHTEINb,
CKOPOCTh XMMHUYECKOM pEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPUS AIICKTPOJUTUYECKON auccoranyu, llepuoamaeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHUH A3bIK XUMHHU, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBE, IOJYYEHUM U OE€30MaCHOM HCIOJb30BAHUM Ba)KHEHIINX
HEOPraHW4YeCKUX BEIIECTB B OBbITY M NPAKTHUYECKOH ESATENIbHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HOHSTHUSI TIPU ONHCAHMM CTPOCHHSI W CBOMCTB HEOPraHHMYECKUX
BEUIECTB U HMX MPEBPAIICHUN; BBISBIATh B3aUMOCBS3b XUMHUYECKHX
3HAHUM c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMHM MeETOAaMU HAy4YHOI'0 TIIO3HaHHsA BCHICCTB U
XUMHUYECKUX SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PaA3JIUYIHOTO
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
MCTAIIINYCCKasd, BO,Z[OpOI[HaH) B COCIUMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIApHAA, HWOHHAaA,

MCT&J’IJ’II/I‘-ICCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIIATL XaPAKTEP CPCAbl B BOJHBIX

pacTBOPaAX HCOPraHMIYCCKUX COCIUHEHUI




1.6

ChopmupoBaHHOCTE  yMEHUS  KJIACCH(UIIUPOBATH  XUMUYECKUE
peaKuu Mo pa3inyHbIM MPHU3HAKAM (YHCITYy U COCTaBY pEarupyromnux
BEIECTB, TeIOBOMY J(h(deKTy peakiuu, H3MEHEHUI0 CTEleHen
OKUCJICHHS ~ D3JIEMCHTOB,  OOpaTUMOCTH  pEaKIUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH  COCTABIISITH  YPaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpAUIEHHBIE YpPaBHEHUS pPEaKkUUU
MOHHOTO OOMEHA, YYUTHIBAsL YCIOBHS, P KOTOPBIX 3TH PEAKIIUN HIyT

JO KOHIIa

1.8

CpopMHpPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIUHU, TOITBEPIKIAIONINE
KaueCTBEHHBI1  COCTaB  pa3JIMYHBIX HEOPTraHWUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEIACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peakui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpuaIn Jle [larense)

061_]_[3}{ " HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbici [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPHUPOBATH ero

CUCTEeMATHU3UPYIOILYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIMH

2.2

CdopmupoBaHHOCTh YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHSA «S-, P-, O-3J€KTpOHHBIE OPOUTAIH», «IHEPreTHUCCKHE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAMHEHUN MO MepuojaMm U Ipynmnam

[Iepronnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa

2.3

CdhopmupoBaHHOCTh yMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) O0OIIME
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIaCCOB,
MOATBEPK/ATh  CYIIECTBOBAHHE TE€HETUYECKOW  CBS3M  MEXKIY

HCOPraHN4CCKUMHU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ




COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN
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ChopMUpOBaHHOCTh ~ YMEHHMH  YCTAHABJIMBATh  MPUHAIICKHOCTD
HEOPraHUYECKUX BELIECTB II0 UX COCTABY K OIPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIHKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknwmii, cucremaruueckyro HomeHknarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMUS OTJAEIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHbI ras,
YIJIEKUCHBIA Ta3, aMMMaK, raméHas M3BeCTb, HeramiéHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUe)

2.6

ChopmupoBaHHOCTh yYMEHHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPK/JAaTh  CYIIECTBOBAHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKHMMH  BEIIeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBETCTBYIOIINX XUMHYCCKUX peaKquI

2.7

CopMHUpPOBAaHHOCTh YMEHHI TUTAHUPOBATH U BBITIOHITH XUMHUUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajan3aTopa, ONpeeseHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEpPCAIbHOTO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (aKTOpoB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KauyeCTBEHHbIEC pEaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTUOH aMMOHHS, DPELIEHHE OSKCIEPUMEHTAIBHBIX 3aady [0 TeMam
«Metamnel» u «HemeTanibl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0€30MacHOCTH TpH OOpalleHMH C BellecTBaMH U JabOpaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

peaKHHfI n (bOpMyJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YyJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBWia MOJIb30BAHUS
XMUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHNUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHu30BaTh XUMHWYCCKHUEC
ITPOLECCChI, JICKAINHUE B OCHOBC MPOMBIINIJIICHHOTO ITOJIYYCHUSA cepHoﬁ
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HAayYYHBIX MMpUHOHIIAX )51 OKOJIOTHYCCKUX HpO6HeMaX

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHA U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJM XHMHH B TO3HAHUU
SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHuss TMPaKTUYECKUX 3a7a4 W HKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, yMEHUW COONIOAATH TIPaBUJIA DKOJOTHYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpembl

3.4

Oco3HaBaTh ONMAaCHOCTb  BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENENIEHHBIX BEIIECTB, TOHMMAas cMbIc noka3arens [1/IK, mosacHsaTh
Ha TpuUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIIOJIb30BAHUEM MOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOUIEHWH Ta30B NPH XUMHUYECKUX PEAKIHSIX, MAacChl
BeI[eCTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYaCTBYIOUIMX B pPEaKIUU BEIIECTB,
TeroBoro 3¢dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAaHCHUS SHCPIrun




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MAaTepUAIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coenquaenni A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBienne o kiaccuuUKauu OPraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHvueckux COEIMHEHUHN (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTAaBUTENN alIKaHOB: (pU3MUecKHe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaX0XKICHHUE B IIPUPOJIE, OTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psii. DTWIEH W TPOMUIEH —
MpPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MUECKHe M XMMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATAlUH, OKUCICHUS W

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHI P, AI.[CTI/IJ'IGH —
HpOCTeﬁHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IG n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUM,

l"OpCHI/ISI), MOJIY4YCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: cocCTtaB, CTpPOCHHC, (1)14314%01(1/16 U XUMUYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUpPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMNOJIYYCHHUEC U TIPUMCHCHHUC. ToxcuyHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAIIUMU K

Ppa3JINYHbIM KJIacCaM

2.6

[IpupoiHBIE UCTOUHUKH YTIIeBO10poI0B. [IpupoHblil ra3 u nonyTHble HETAHBIE

ra3sl. Hed1p u e€ nmpoucxoxaenue. CrnocoObl nepepaboTku He(TU: MMEpEeTOHKa,




KPEKUHT (TEPMHUYECKUH, KaTaduTU4ecKuil), muponu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yronp u

MPOIYKTHI €0 mepepaboTKH

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CHUPTOB. JleficTBME METaHOoJIa U 3TaHOJIa HAa OPraHU3M 4eJIOBeKa.
MHoroaToOMHbI€ CIUPTHI. DTUJICHIVIUKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METalaMH,
KayecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBMe Ha opraHusMm

YCJI0BCKa. HpI/IMeHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTPOCGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMaNbIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxiun), noyueHue u NpuMeHeHne

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBast ¥ OJICMHOBAs KHCJOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKaus yrieBoAoB (MOHO-, TU- U TIOJUCAXapHIbI).
I'moko3a — mpocTelimii MOHOCaxXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcumaom meau(ll),
OKHCIICHME€ aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHwue,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPUPOJC, MPUMEHEHHE, OHOJIOrHYecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30MeEp TIIFOKO3bl. Kpaxmai u 1euiosio3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U eJUToN03bl. DU3NYecKue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'II/B, Ka4YCCTBCHHAA pCaKIusA C I/IO,Z[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIe OpraHn4eCKUuC COCANHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonoruyeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl




4.2

benkn Kkak npuUpoIHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHMs. IlepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuApOJIn3, ACHATypalus, KaAUCCTBCHHBIC PCAKIIMU HaA Ocnku

BrICOKOMONIEKYIIApHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUH —

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIepUMEHTAJIbHBIE METOJIbl W3Yy4eHHUS BEIIeCTB M MX [peBpalleHuil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeopeTnyeckue OCHOBBI XUMUU

1.1

XuMuyeckuil aneMeHT. Atom. Sapo aroma, M30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTUYecKue YpOBHH, ITOJYPOBHU. ATOMHBIE OpOUTay, S-, P-, 0-2JIeMEHTHI.
Oco0eHHOCTH paclpeielIeHUs] AIEKTPOHOB 10 OpOUTANIAM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpALIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMH4eCcKux snemenToB 1. 1.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIICCTB IO TPyHIaM M IEpPHOJaM.

3HadyeHHe MEPHUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buabl XMMHUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIpHAsA W IIOJIApHAsdA, HMOHHAasd, MCTaJ'IJII/I‘IeCKaﬂ). HoHnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIAPHOTO U HEMOJICKYIISIDHOT'O CTPOCHUA. 3aKoH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX
cucreMax. VMICTMHHBIE M KOJUIOMOHEIE pacTBOPHI. MaccoBas 1o BeIlecTBa B

pacTBope

1.6

KHaCCI/I(l)I/IKaI_II/IH HCOPraHNMYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX




BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanms ~— XMMUYECKMX — peaknuuid B
HEOPraHUYECKOM M OpraHUYECKON XMMHH. 3aKOH COXPAHEHHUS MaccChl BEILLECTB,

3aKOH COXpaHCHUA U INPCBPALICHUSA SOHCPIUU ITPHU XUMHUYCCKUX PCAKITHUAX

1.8

CKopocCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumeble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4yeckoro pasHosecus. IIpunnun Jle [larense

1.10

DnekrponuThdeckas auccounanus. CunbHble W ciiadbie daekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4d, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCIIUTETBHO-BOCCTAHOBUTEIILHBIE pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnsl. Tlonoxxenune HemeramnoB B [leprogndeckoii cucreMe XHMHUYECKUX
anemenToB J[.MI. MenneneeBa U 0COOCHHOCTH CTPOEHHUs aTOMOB. Duzndeckue

CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpEeMHHUS) U HX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOZCPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuid). [lpumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Meramnel. [lonoxxenue metamioB B Ilepuoanyeckoil cuctemMe XUMHUYECKHX
anemenToB JI.11. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnueckue cBoiicTBa MeTaioB. CIUIaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJJIOB

2.4

XWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KA, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€Je30, MeAb) M UX coeauHeHuiu. OOmiue

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANINX K Pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, pPa3BUTHU MCIULUHBI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
BaXHEMIIINX BelIecTB. YeloBeK B MHPEC BCIICCTB U MATCPUATIOB!: BaKHEHIIIHe

CTPOUTCIIBHBIC MaTCpHaAJIbl, KOHCTPYKIHOHHLIC MaTCpHaJibl, KpaCKH, CTCKIIO,




KCpaMuKa, Marcpuajibl JISA SJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPTraHHYCCKHUC H

MUHEpaIbHbIe yI100peHus

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IpaBWja HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TACHOTO UCTIOJIL30BAHUS TPEIapaToB OBITOBOW XUMHUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA
* Xumus. 10 knace. I'abpuensa O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus. 11 knace. I'abpuensu O.C., Octpoymos WU.T'., Cnagkos C.A.

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



