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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMaILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpodOjeM, IOHUCKa, aHalu3a MU
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHEro 0o01Iero oopazoBaHus, IpyU ONpPEaeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUMU,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. loMonorus, wu3zomMepus. XUMUYECKas CBSA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HUX MPEBPALICHUMN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJYyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTUYECKUH Psll. ALIETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, NPHUHAMJIEKAIIMUMH K
pa3IM4YHBIM KJIacCaM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITYy. KaMeHHbII
yrojib M TPOAYKTHl €ro mnepepaboTku. Hegdmexumuueckue npednpusmus

CCZMCZDCKOZO pezcuona. Hanpasnenus N0020MOBKU__NO npedmemv «Xumusy 6

yuebnwvix 3aeeoerusx Camapuol.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M HX MPEBPAILCHUN!
O3HAaKOMJIEHME C 00pa3lamMu IJJacTMAacC, Kay4yKOB M PE3UHBbI, KOJUICKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boruncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskanue opranudeckKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE CHHPTHI. MeETaHON W 3TaHOJ: CTPOEHHE,
¢uznueckre W XMMHUUYECKHE CBOMCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHI. JTUJICHIJIMKOIb W  TJIMIEPUH: CTPOCHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U Kkemowusl. Dopmanpieruj, aleTAIbJIETU]: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJyYeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAas U
YKCYCHAsi KHCIIOTBI: CTpPOCHHE, (PU3NYECKHEe W XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOJIyIeHHEe U IPUMECHECHHE.
CreapuHOBasi U OJIEMHOBAasi KHUCJIOTHI KakK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEHCTBUE.



CnoxxHble 3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KHUPOB.

VYrneBogpl: cocraB, KiIaccU(pUKauMs ~ yrieBoaoB  (MOHO-, JHU- U
noyiucaxapuibl). ['moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenue ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunTte3. PpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue kpaxmaina H
HeJuToNo3bl.  PuU3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHas PEaKIMsl C HOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX MPEBPALLCHUN:
npoBeJieHne, HaOJI0JIEHUEe W OINKUCAaHHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJICUCTBHE TJHIIEPUHA C
ruapokcuom menu(ll)), anpaernios (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBHI Kak aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpE TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAsT U TpEeTUYHas CTPyKTypa OeikoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE pEaKUU OEIKOB.

BbicOKOMOJIEKY ISIPHBIE COCAUHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEpU3aLMs W TONMKOHAECHcalus. Xumuueckue npouzsodcmseaCamapvl u
Camapckouobracmu.




OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKON XUMUHU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Uil OTIAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiacCU(UKaLUs, NEPUOAUYHOCTb, HAOJIIOEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

O®usuka: Marepus, DHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3HUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOJAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHomorus: MNUILEBbIE IPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTAaHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud snemMeHT. AToMm. SAapo aroma, H30TOMNBIL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOurtamwm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOWTanIsiM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U lleproanueckoil cUCTEMBbI
xuMu4decknx ameMeHToB J[. M. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HavyeHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHMHUYECKOW CBS3H
(KoBaJIEeHTHAsl HEMOJISIPHASI W TOJIApHAsi, MOHHAs, MeTajuinueckas). MeXxaHU3Mbl



o0pa3oBaHUs KOBAJCHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BopopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKHU.

[TonsaTue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBI.
MaccoBast 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccudukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOEe paBHOBecuEe. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
nemoHcTpauusa Tabnun «llepuoanyeckas cuctema xumudeckux snemeHtos JI. WM.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
OMMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpPEJEICHUE CPEeabl PACTBOPOB BEIIECTB
C TIOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpPa, pEaKIuu HOHHOTO OOMeHa),
pOBEJIEHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUETHl C HCIOJIb30BAHUEM IOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMust

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETaJIoB (Ha mpumepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpEeMHHs) W HUX  COCAMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUIN ).

[IpuMmeHeHNE BaXXHEWIINX HEMETAIUIOB W MX COEAUHEHMN.Xumuueckue
npouszsodcmea Camapwl u Camapckotui obracmu.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomMoB MeTasuioB. OOmue ¢puzndeckue cBoricTBa MeTaioB. CIuiaBbl METAILIOB.
DIIEKTPOXUMUUECKHUI PsiJl HAPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KalbLIUM,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

OO6mue crocoObl moiay4yeHus: MetauioB. [IpuMeHeHHe MeTaioB B OBITY H

TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
U3y4YeHHe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIFOMUHUS C PacTBOPAMHU
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIJIOB).

Pacuérnrle 3amaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMaA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUSA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKOW M THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  ITPOMBIIIIICHHOTO
MOJTYYEHUS BaKHEUIIINX BEIIECTB.

YenmoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepUayibl, KOHCTPYKIHOHHBICE MAaTEpPHUAJIbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepUANIbl I SJICKTPOHUKH, HAHOMATE€pPHUaJbl, OPTaHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MaCHOTO MCIIOJIb30BAHUS MPEnapaToB OBITOBON XUMHUU
B TOBCEOHEBHOM KW3HHU. Xumuueckue npouzsodcmeaCamapckocopecuonda.
IIpogheccuu, cesazanunvie ¢ npeomemom «Xumusy.

MeXnpeaMeTHbIE CBA3U.




Peanuzanmss  MeXnpeaMETHBIX  CBA3€H Opu  HM3ydyeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO01mMe ecTecTBEHHO-HAYYHBIE MOHATHS: HAy4yHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIeTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUUYMHBI U E€AUHUIBI MX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: XuMHU4YECKasi MPOMBILIIEHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3WCTBEHHOE IIPOU3BOACTBO, IHILEBAs
IPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpPHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIHUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBHUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTpPaX)aroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIECHHOCTH (B paMKax CBOET0 Kjacca, IIKOJbl);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHOM TPACKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIIMOHATIBHOTO MPUPOOTIONE30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHU 00 OKPYKAIOIIEM MHpE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOW JKM3HU KaXKIOTO HWICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JeslaTh 000CHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENIbCKON e TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cpepax MpodhecCHnoHaTbHO U
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHA, OTPAXKAOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/IC, N3MCPCHUC, SKCIICPUMCHT U ﬂpyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HABaTEJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTH C OCTABICHHBIMHU 1EIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUYecKas (opmylia, YypaBHEHHE XHUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJbTaTOB UCCIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB pEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETA), aHATM3UPOBaTh WH(OPMAIIUIO PA3IMYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNBIT HCHOIb30BaHUS HH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa mpu pabore c
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J1€iiCTBUSAAMMN:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBHOU IeATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh IMpeJjiaracMblii  aJlfOPUTM JEUCTBUH TIpPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE caMoOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUH B TO3HAHUM SIBJICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKMX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIJIEpOAHBIM CKeleT, (yHKIHUOHAJIbHAs TpyMma,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUSA U MPEBPAIICHUI OPraHMYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIMBATh MOJENIN MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (yrieBOAOPOABI, KHUCIOPOA U a30TCOJEpIKaIlIne
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIIHIEPUH, (EHON, (opManbIeTH, amneTambleTH, MypaBbHHASI
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHHUHA  XapaKTEpU30BaTh  COCTaB,  CTPOECHHUE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJOPOTHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHNe, U3MEpPEHUe, SKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJION W J1Ta00paTOpHBIM O00OpPYyJOBaHHEM, a TaKXKe IpaBUjia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpeBpalEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, ITOTYyUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBaHHWEM, WPEICTABISATH PE3YIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBHUSI HA JKUBBIE OPraHU3MBbl ONPENEIEHHBIX OpPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYECKUX 3a1a49
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PaCTBOP, DJICKTPOJUTHI,  HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS W IMPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAHWU BAKHEHIITUX HEOPTaHUUECKHUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHUN HEOPTAaHUYECKHUX BEIIECTB U UX NIPEBPAICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid Tra3, YIJIEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHasl, MIOHHAs, METAJUIMYECKasi, BOJOPOHASA) B COCTUHEHUSAX, THUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOIUYECKOT0 3akoHa JI.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djaementoB JI. M. MenneneeBa, HCIONb3ysl HOHATHS «S-, P-, -
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(ULIMPOBATH XMMHUYECKHUE DPEAKIMH 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJIATh YPABHEHMUS PEAKIHMN pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, paclo3HABaTh
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJISI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOUW peakiuu,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIEHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAITNIO, TONYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXalolleld MPUPOIHON Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢pposrIe)
n/m | TeMIpPOrpaMmbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl
o0pa3oBaTe/bHbIEpeCYPChI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHuYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenpHbICYTIIEBOAOPOABI — 5
AJIKaHBI
59 HenpenenbHble yriaeBo10pOIbL: 6 1
QJIKEHBI, aJIKaIUCHbI, aJTKHHbI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
[IpupoiHBIE HICTOUHUKHU
YTJIEBOJOPOJIOB U UX
niepepabotka. Hegpmexumuueckue
54 npeonpusmus Camapckozo 3 1
' peauona. Hanpasnenus
n0020MoBKU N0 npeomemy
«Hegpmexumusy 6 yuebnvix
3asedenusx Camapol.
Hroronopaznemny 13

Paznen 3.Kuciopoacoaep:xanueopranuiecKkuecoeIMHeHUs1




3.1 Crniuptel. @eHon 3

Anpaerunpl. Kap6oHOBBIE

3.2 7
KHUCIOTHL. CIOKHBIE APHUPBI
3.3 YraeBoisl 3
Hroromnopazneny 13

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMuHBI. AMHHOKHACIIOTHL. benku 3

Hroromnopasznemy 3

Paspnen S.BbicokoMoJIeKy/IsIPHBIECOEIMHEH U

[Tmactmaccel. Kayuyku. BonokHa.
5.1 Xumuueckue npouzsoocmea 2

Camapor u Camapckotl obracmu.

Hroromopazneny 2

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢pposrIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnueckueoCHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHue BelecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasi Xumus
2.1 Mertamib 6 1
Hemerannbl. Xumuueckue
2.2 npouzeoocmea Camapwl u 9 1 1
Camap.oon (« Tonvammuazom»y)
53 CBsi3b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILECTB
Uroronopazneny 17
Pa3zpnen 3.Xumus u ;Ku3Hb
31 XuMUs U KU3Hb. Xumuueckue 4
' npeonpuamus Camapbol u




Camapcrotiobnacmu.
IIpogheccuu, ceszannvle ¢
npeomemom «Xumusiy.

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuyecrBouacos
Jatau3zy DJleKTpoHHbIenu¢poBHICOOPa30B
n | Temaypoka Bce KoHTpoJbHBI IIpakTU4ecku
YyeHUs aTe/IbHbIEpecypchl
/ ero | epadorsl epadoThl
n
[IpeameT opraHn4ecKON XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 1
3HaYeHUE
Teopust cTpoeHUsT OPraHUYECKUX
coenuHenuii A. M. byrneposa, eé 1
OCHOBHBIE IT0JIOKEHUS
IIpencraBnenue o kaaccu(puKaum
OpPraHUYECKUX BEIIECTB.
Homenknarypa (cucremMaruueckasi) u 1
TpPUBHAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHE, 1
TOMOJIOTHYECKUH psif
MertaH u 3TaH — npocTenme 1
IPEJICTaBUTENIN AJIKAHOB
AJIKEeHBI: COCTaB U CTPOEHHE, 1
CBOMCTBA
OTHIIEeH U MPONUIIEH — MPOCTEeNIIne 1
MIPEJCTaBUTENN AIKEHOB
IIpakTuyeckas pabora Ne 1. 1 1




«HOJIy‘ICHPIC OTUJICHA U I/I3y‘-IeHI/Ie
€r0 CBOMCTB»

Ankamuensl. byranuen-1,3 u
MeTmnoyraauen-1,3. [lomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
AuetnieH —
MPOCTEUIINITIPEACTABUTEIIbATIKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

13

T'eneTnyeckas cBsA3b
YTJIEBOJIOPOIOB, MPUHAISKAIINX K
pa3IUYHBIM KJIaccam

14

[IpupoHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: IPUPOIHBIH ra3 u
MONyTHBIC He(PTSIHBIC T'a3bl, HEPTH U
MPOIYKTHI €€ mepepabOTKH.
Hegmexumuueckue npeonpusmus
Camapcroeo pecuona. Hanpasnenus
noocomosku "Hegpmexumus" 6
yuebnwix 3aeedenus Camapboi.

15

[TpupoiHBIE HICTOUHUKHU
YTJIEBOJOPOIOB: IPUPOAHBIN I'a3 U
NOIMyTHBIE HEPTSIHbIC ra3bl, HEPTH U
HPOIYKTHI €€ nepepaboTKH




16

KonTponsHas paborta no pasaeny
«YTIeBoA0pOabD)

17

Hpe[[eJII)HI)IG OJHOATOMHBIC CIIMPTHI:
METaHOJI ¥ 3TaHOJL.
Bopoponnascsizb

18

MHOroaroMHbI€ CIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢buznyeckue 1 XuMU4ecKue
CBOWCTBA, IPUMEHEHNE

20

Anpaerunel: GopManbAeTUl U
areTaabJIeru. AIeTOH

21

OHOOCHOBHBIE TIPEIETBLHBIE
KapOOHOBBIC KUCIIOTHI: MypaBbUHAs
U YKCyCHast

22

[TpakTruueckast pabota Ne 2.
«CBOIICTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

23

CTCapI/IHOBaH " OJICMHOBAas1 KMCJIOTHI,
KaK IMpEACTAaBUTECIN BBICHIUX
Kap6OHOBI>IX KHCJIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
JIEUCTBUE

25

CrnoxHble 3(hupbl Kak TPOU3BO/IHbIE
KapOOHOBBIX KHCIIOT.
I'uaponn3cnoxKHbBIXIHPOB

26

)KI/IpLIZ ruapoJin3, IpUMCHCHHC,




OnoJIOTHYECKast POJIb KHUPOB

27

VYraeBoibl: cocTaB, Kiaccupukanusi.
Baxneiimme npeacraBuTenu:
TJII0K03a, (PyKTO3a, caxaposa

28

Kpaxman u nemronosa kak
MIPUPOIHBIE TOJIMMEPEI

29

Kontponbhas padoTa no pasaeny
«Kucmopoacoaepxaine
OpraHUYECKUE COCTMHEHUS/
Bcepoccuiickas npoBepoyHas
pabota

30

OO1as XxapakTepucTuKa
A30TCOJICPIKAIINX OPTAHUICCKUX
coequHeHH / Beepoccuiickas
poBepoyHas pabora

31

AMWHBI: METHJIAMHUH U aHWJINH

32

AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE
OpraHUYeCcKUe COeIMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuapr.
benkukaknpupo HbIEBBICOKOMOJIEKY
JISPHBIECOETUHEHUS

33

OCHOBHBIC TTIOHSATHUS XUMHH
BbICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

34

OcHOBHBIE METOBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTMaccel, Kay4ykH, BOJIOKHA.
Xumuueckoe npeonpusmue
"Tonvammukayyyk"”




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a0doThbI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
ATOM. DneKTpoHHAas
KOH(uUTryparust aToMoB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
Pa3BUTUHU HAYKU

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU




cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pactBope

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

CKopoCTb peakium.




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPO/IHOM TOKa3aTese
(pH) pactBopa. Peaknuu
MOHHOTOOOMEHA.
I'mpponuzoprannyeckux u
HEOPraHNYCCKUXBEIICCTB

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKknecBonCcTB
amMeTalioB




15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpsHKEHUH METaJUIOB

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaabIui,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnyeckue cBOMCTBa
HEMEeTaJUIOB. AJUTOTPOITUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)




22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COeqUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

25

[IpuMeHeHne BaxKHENIINX
HEMETAJIJIOB U MX
COEIMHEHU .
IIpeonpusmueCamapcroiio
onacmu "TonvammuAzom”

26

O06o01menue u
cHCTeMaTH3amnus 3HaHu| 110
TeMme «HemeTamieny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

27

[IpakTueckas pabora Ne 3.
«Pemienue
AKCIEPUMEHTAIBHBIX 3a]a4
o Teme "Hemeramnsr"»

28

KounTponpnas pabota mo
TeMaM «MeTaJuibl» 1
«HemeTamie»

29

HeOpFaHI/I‘{CCKI/IC u




OpraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHUEe OCHOBAHUS

30

AmdorepHbIe
HEOpPraHWYECKUe 1
OPraHNU4YeCKUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

31

Poins xumun B
obecrneyeHn
9KOJIOTHYCSCKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTHUU METUITUHBI.
"Toneammucunmes”,
"Kueynesckasa [ 2C",
"Camapasnepeo”.

32

[Ipeacranenus 06 oOmMUX
HAYYHBIX TPUHIINATIAX
ITPOMBIIIIJICHHOTO
MOJTyYCHUST BKHEUTIINX
BEIIECTB

33

UYenoBek B MUpPE BEILIECTB U
MarepuanoB. Ilpogheccuu,
CB853aHHblEe C NPeOMemoMm
«Xumusy.

34

XUMHS U
3710pOBBEYEIIOBEKA




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

TeopeTnuecKueO0CHOBBI OPraHU4eCKON XUMHUH

1.1

CpopMHPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOU
COCTABIIAONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA,
poJI XMMHWHM B TIO3HAHWH SIBJICHUW TPHUPOJBI, B
(OPMHUPOBAHUH MBITIUICHUS W KYJIbTYPBI JTHYHOCTH, €€
(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHusT TPAKTUYSCKUX 3aJad M IKOJIOTHYCCKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U

MIPUPOJIHON Ccperie

1.2

Bnanenue cucremodl XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloife MOHATUS (MOJIEKyIa,
BaJICHTHOCTb,  3JIEKTPOOTPHUIATENILHOCTh,  CTENEHb
OKHUCJICHUS, XMMHYECKass CBS3b, MOJb, MOJSpHas
Macca, MOJIIPHBIH 00BEM, YIVIEPOAHBIA  CKEJIET,
dbyHKUMOHANbHAS  TpPYNNa, paguKkan,  H30Mepus,
U30MEpbl,  TOMOJIOTHUECKUH  psll,  TOMOJOIH,
VIIEBOAOPObI,  KUCIOPOA- U  a30TCoAepKaliue
COeMHEHUsl, OHOJOTUYECKH AaKTUBHbIE BeIIECTBA
(yrieBojapl, JKUpPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPHH U 3aKOHBI (TEOPUS] XUMHUYECKOTO
cTpoeHusi oprannueckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK  XUMHH,
dakTosOrMUecKue CBEIEHHS O CBOMCTBaX, COCTaBe,
MOJIy4eHU N u 0e30MmacHOM MCIOJIb30BaHUU
BOXHEHIINX  HEOPraHWYECKHMX M  OPTaHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESATENbHOCTH

YCJI0BCKa

1.3

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABJISITE XaPAKTCPHBIC
IMPpU3HAKH HOHHTHﬁ, YCTaHaBJIMBATh HUX B3aMMOCBA3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC IOHATHUSA npu




ONMCAaHWH COCTaBa, CTPOEHUS M NpPEBpaIlCHUN

OPraHUYEeCKUX COCTUHEHUIN

1.4

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY JUISL COCTaBJICHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaméHHOM) (OpPMYII OPraHUYECKUX BEIIECTB H
YpPaBHEHUN XHMHUYECKHX pPEaKLHil, H3roTaBJIMBATh
MOJIETTM  MOJIEKYJI ~OpPraHM4YeCKUX BEUIECTB  JUIS
WJUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO

CTPOCHHUSI

1.5

CdopMHpoBaHHOCTH yMEHUH YCTaHABJIMBATH
MPUHAJUIE)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHHIO K OIpeneIEHHOMY Kilaccy
(rpynmne) coeavHEHUN (YriaeBOAOPOIbl, KUCIOPOA U
a30TCoJIEp>Kallie COETUHEHHS, BBICOKOMOJIEKYIISIPHBIE
COe/IMHEeHUs), JaBaTh UM Ha3BaHM o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh  yMEHHUS  ONPENENATh  BUIbI
XMMHYECKON CBSI3U B OPraHUYECKHX COEIWHEHUSX

(omMHApHBIC W KPATHBIC)

1.6

ChopMupoBaHHOCTh YMEHUSI MPUMEHSTh: MOJOKECHUS
TEOpUH CTPOCHHUS OpPraHuveckux Bemniects A.M.
byrnepoBa s OObsICHEHMs] 3aBUCHMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa M CTPOCHHUSA; 3aKOH

COXpaHCHHUA MAaCChl BEIIECTB

VYTI1€BOIOPOIBI. Kucnopoaconepxariue u
a30TcoJepIKaIIne OpraHUYeCKHe COEIUHEHNS.

BBICOKOMOHCKYHﬂpHLIeCOG,I[I/IHeHI/IH

2.1

CdhopMupoBaHHOCTD yYMEHHH IIPUBOJIUTD
TPUBMAJbHbIE HA3BaHUS OTHEJIBHBIX OPraHUMYECKHX
BEIIIECTB (3THIIEH, IIPOIHJIEH, alleTUIEH,
STUJICHIJIMKOJb, TIHUIEepUH, (eHom, dopManbaeru,
aleTanbJeru], MypaBbUHas  KHCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAs KHUCJOTA, CTEApUHOBAs KUCIIOTA,

IJII0K03a, GPYKTO3a, KpaxMaJ, LeJTI0103a, TIUINH)

2.2

ChopMHpoBaHHOCTD YMEHUH  XapakTepu30BaTh
COCTaB, CTpOEHHE, (U3MUECKHE U XUMHUYECKHUE

CBOMCTBAa THUIIMYHBIX HpeﬂCTaBHTCHCﬁ Pa3JIMYHbIX




KJIacCOB OPraHUYeCKUX BeIIeCTB (MeTaH, JTaH,
OTWJICH,  TPOMWIEH,  aleTwieH,  OyramueH-1,3,
MeTwiOyraauen-1,3, OeH30/, METaHOJI, JTaHOI,
STUJICHTJIMKOIJIb, FJ'H/IIIGPI/IH, (1)CHOJI, alcTajabacruna,
MYpaBbUHAs U YKCYCHAas KUCIIOTBI, IVIFOKO3a, Kpaxmall,

LEJTI0JI03a, aMUHOYKCYCHAs KUCIIOTA)

2.3

CdhopMupoBaHHOCTB YMEHHUS WUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXTY TUITHYHBIMU
NPEJCTaBUTEISIMU PA3TUNYHBIX KJIACCOB OPTraHHMYECKHX
BEIIECTB YpaBHEHUSMU COOTBETCTBYIOIINX

XUMHNYECKHUX peammﬁ C HCITIOJIB30BaHUEM

CTPYKTYPHBIX (GOpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh
UCTOYHUKU  YIJIEBOJAOPOJHOTO  ChIpbsi  (HEPTH,
MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI UX MEepepabOTKH U

MPAKTHYECKOE MPUMEHEHUE IPOAYKTOB IIepepaboTKU

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, yYMEHHH BJIAQJE€Th CHUCTEMOM
3HaHUUA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS,
UCIOJIb3YEMbIX B XUMHU TPU H3YyYCHHH BEIIECTB U
XUMUYECKUX SIBJCHUN (HaOMIOACHHWE, W3MEpPEHHE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), HCIOJIb30BATh
CUCTEeMHbIE XHMHYECKHE 3HaHUS JUISl [PUHATHUSA
pelieHnid B KOHKPETHBIX JKMU3HEHHBIX CUTYyallUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IPUMECHCHUEM

3.2

CdopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBUIIA
M0JIb30BAHUS XUMHYECKON MOCYA0N U J1ab0paTOPHBIM
obopymoBaHHEM, a TaKkKe MpaBuia oOpalmleHus ¢
BELIECTBAMU B COOTBETCTBHU C HHCTPYKIHSIMH IO

BBIITOJIHCHHUIO J'Ia60paTOpHLIX XHUMHNUYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTH ~ yMEHUN  IJIAaHUPOBAaTh U
BBITIONTHATh XUMUYECKHI SKCIIEPUMEHT (TIpeBpallieHus
OPraHWYEeCKUX BELIECTB MPHU HArpeBaHUM, MOITYYEHHUE
STUJIEHA W W3Y4YEHHE €ro CBOMICTB, KaueCTBEHHbIE
peakluMy OpraHUYeCKUX BEIIeCTB, JeHaTypauus
OENKOB MU HArPEBaHWH, IBETHBIE PEAKIINKU OEITKOB) B
COOTBETCTBUU C TMpaBHJIAMU TEXHUKH O€30MaCHOCTH

npu OOpalleHuu ¢ BeIIeCTBaMH U JIabopaTOpHBIM




o0opynoBaHueM; IIPEACTABIIATH pe3yJIbTaThI
XMUMHUYECKOTO JKCIepUMEeHTa B (QopMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIUX peakuuii u

(dbopMyITUpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yIhTaTOB

3.4

ChopMupoBaHHOCTh YMEHHI MMPOBOIUTH BBIUYUCIICHUS
M0 XUMHUYECKUM ypaBHEHHSIM (Maccbl, 0OBEMA,
KOJIMYECTBA HCXOJHOTO BELIECTBA WM IPOJIYyKTa
peakiuu Mo M3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJHOTO M3 MCXOJHBIX BEUIECTB WM NPOIYKTOB

peaxiun)

3.5

CdopMHpoBaHHOCTH yMEHUH KPUTUYECKU
AHATM3UPOBATH XUMHYECKYIO nH(OpPMAIIHIO,
MOJIy4aeMyl0 H3 Pa3HBIX HMCTOYHHUKOB (CpeicTBa

MaccoBoi nHpopmarmu, cetb IHTEpHET U apyTHe)

3.6

CpopMHpPOBAaHHOCT, yMEHHH COOJOATh TpaBUiia
9KOJIOTHYECKH 11eJ1ecO00pa3HOro MOBeAEHUS B ObITY U
pr,llOBOﬁ ACATCIIBHOCTU B LCIIAX COXpPAHCHHUA CBOCTO
3I0pOBbSl M  OKpYXKalolled MNPUPOAHON  Cpelbl,
OCO3HaBaTh OMACHOCTh BO3JEHUCTBUS Ha JKUBBIC
OpraHu3Mbl OMPEIENEHHBIX OPraHUYECKUX BEIIECTB,
noHuMass cmbicn  mokazatenss  [IJIK  (mpenenbHO
JOIYCTUMOW KOHILIEHTpPAllUK), MOACHATh Ha MpUMepax
CocoObl  YMEHBIIEHHs] U NPEJOTBpAIICHUA HX

BpPC€AHOI'O BOS,Z[GfICTBPISI Ha Opraiu3M 4€JI0BCKa

11 KIJACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero oopazoBaHus

TeOpeTI/I‘IeCKI/IeOCHOBLI XUMHU

1.1

Bnanenue cucremoil XMMHUYECKMX 3HAHUM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArAIOTUE TTOHATHS (XUMHUSCKUN
9IIEMEHT, aTOM, 3JICKTPOHHAast 000JI0YKa aToma, S-, p-, d-
JNIEKTPOHHBIE OPOWTANM aToOMOB, HOH, MOIEKya,
BAJICHTHOCTh,  JJIEKTPOOTPULATENBHOCTD,  CTENEHBb

OKHCJICHUS, XUMHWYCCKaA CBsA3b, MOJIb, MOJIApHAs Macca,




MOJISIPHBIA O00BEM, KpUCTAUTMYECKAsl PENIETKA, THIThI
XUMUYECKUX peakuui (OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIC, 3K30- UM  JHJOTEPMHYECKHE,
peakuuu HOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIUTHL,
HEAJICKTPOJIUTBI,  DJICKTPOJIUTHYECKAS JAUCCOIMALINS,
OKHCJIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
peakiuy, XMMHUYECKOe PAaBHOBECHE); TEOPHUHU U 3aKOHBI
(Teopust ANEKTPOIUTUYECKOM JIICCOIIMAITUH,
Ilepuomnueckuii 3axkon .M. MenneneeBa, 3akoH
COXpaHEeHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK ~ XUMHUH, (DAKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, TIOJYy4YEHUU U
0e30macHOM WCIOJIb30BaHUN BOKHEHTIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU

JCATCIIbHOCTHU YCJIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE
NPU3HAKK W B3aMMOCBS3b M3YYEHHBIX ITOHATHUH,
IPUMEHATh ~ COOTBETCTBYIOIME  IOHATUSA  IIPU
ONMCAHUH CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEUICCTB U HUX IPEBPALICHUN; BBISBIATH B3aMOCBS3b
XMUMHYECKHX 3HAHHUU C HOHATHIMHU U
IPEICTABICHUAMH  JPYIMX  €CTECTBEHHOHAYYHBIX

mpeaMETOB

1.3

BnaneHue 0CHOBHBIMU METOJIaMHU HAYYHOTO TTO3HAHMS
BCIIECTB W XUMHUYECKHX SBJIEHUU (HaOMIOIEHUE,

U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE)

1.4

CdopmupoBaHHOCTH yMEHUM OTIpeETATh
BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHX
9JIEMEHTOB B COEJAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KoBasIeHTHaH, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAs) B COCAUHEHUAX, THII
KPUCTAJUIMYECKON PEmIETKH KOHKPETHOIO BELIECTBA

(aTOMHaH, MOJICKYJIAPpHAsA, HOHHA, MeTaJ'IJII/I‘-IeCKaH)

1.5

ChopMUpOBaHHOCTh YMEHHUH ONpEAessATh XapakTep
cpelpl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX

COEIMHEHUN

1.6

ChopMupoBaHHOCTH ~ yMEHHsI  KJIacCU(UIMPOBATH

XUMHUYCCKHUEC PpCAKIOUH TII0 PpPa3JIMUHbIM IIPpHU3HAKAM




(4MCITy ¥ COCTaBY PEearupyromux BEIECTB, TCINIOBOMY
apdeKTy peakiuu, U3MEHEHUIO CTETICHEW OKUCIICHUS
9JIEMCHTOB,  OOPAaTUMOCTH  PCaKIMH,  YYaCTHUIO

Karaau3aTopa)

1.7

ChopMupoBaHHOCTE YMEHHI COCTABJIATH YpPaBHEHUS
peaKuuii pa3jInYHbIX TUIIOB, MOJIHBIE U COKpAIIEHHbIC
YpaBHEHUsI PEAKIMH HMOHHOTO OOMEHa, Y4YUTHIBas

YCIJIOBUS, IPA KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA

1.8

ChopMupoBaHHOCTh YMEHHH HPOBOJUTH PEAKIHH,
MOJITBEPKIAIONINE Ka4eCTBEHHBIH COCTAaB PAa3IMYHBIX
HEOPraHMYECKUX BEUIECTB, PACIO3HABATh OMBITHBIM
nyTéM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PacTBOpax

HEOPraHN4YCCKUX BCUICCTB

1.9

ChopmMupoBaHHOCTh YMEHHM pPacKpbIBaTh CYLIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit
MOCPEJICTBOM COCTABJIEHHsI 3JIEKTPOHHOrO OanaHca

ATUX PeaKIun

1.10

ChopMHpPOBAaHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIHH OT Pa3IMnYHbIX

bakTopoB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBSICHATH XapakTep
CMEIIEHHS] XUMUYECKOTO PaBHOBECHUSI B 3aBHCHMOCTHU

oT BHenrHero BosneicTeus (nmpunuui Jle [laTense)

O61ua>1 " HCOPraHU4CCKass XUMHUs

2.1

ChopMHpPOBAaHHOCT, YMEHUW pPaCKpPbIBaTh CMBICT
Ilepuonuueckoro 3akonHa J[.M. MennaeneeBa wu
JIEMOHCTPHUPOBATH €ro CUCTEMATHU3HPYIOIIYIO,

O6T>${CHI/ITGJ'IBHYIO " NPOTHOCTUYCCKYIO Q)YHKHI/II/I

2.2

CdopMHpOBaHHOCTH YMEHUI XapaKTeprU30BaTh
3JIEKTPOHHOE CTpOCHUE aTOMOB XUMHYECKUX
anemeHTOB 1-4 mepuonoB Ilepuoaudeckoii CHCTEMBI
XUMHYECKUX 3JIEMEHTOB J.. Meneneena,
UCMIOJIB3Ys  TOHATHA ~ «S-, P-,  O-3JIeKTpOHHBIE
opOuTaANINY», «IHEPreTUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB U X COCIMHEHUH I10 MEPHUOJIaM U TPYIIIIaM
[lepronnueckoii CHUCTEMBI XHMHUYECKHX JJIEMEHTOB

JI.1. MenpaeneeBa




2.3

CdhopMupoBaHHOCTH YMEHUH  XapaKTepU30BaTh
(onuceIBaThH) oOmme XUMHUYECKUE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  pa3JIMYHbIX  KJIACCOB,
HOJATBEPXK/IaTh CYLECTBOBAHUE TI'€HETUYECKOM CBS3U
MEX/y HEOPraHMYECKMMHU BELIECTBAMHU C IOMOILBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

24

CdopmupoBaHHOCTH YMEHHI YCTaHaBJIUBATh
MNPUHAJJICKHOCT HCOPraHMYCCKHUX BCHICCTB IO HUX
COCTaBy K OmpenenéHHOMY Kiaccy  (rpymme)
coeMHEHUN (MIPOCThIE BEIIECTBA — METaUIbl H
HEMCTAJJIBI, OKCHU/BbI, OCHOBaHU4, KHCJIOTHBI,

amM(pOoTepHbIE TUAPOKCHUIBI, COJIN)

2.5

CdopMHrpoBaHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJICHHS (opmyn
BEIIECTB W YpPaBHEHUW XUMHYECKHUX pPEaKIUH,
cucrematnueckyto  Homenkmatypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTICIBHBIX HEOPTAHMUECKHX
BellecTB (YrapHblid Ta3, YIJICKUCIBIM Ta3, aMMHAK,

ram€Has U3BeCTh, HETallIEHAas U3BECTh, IUThEBAS COJIA,

MIAPUT U APYTHe)

2.6

CdopMHupOBaHHOCTH YMEHHUI XapaKTeprU30BaTh
(omHCHIBATH) obmue XUMHUYCCKUE CBOMCTBa
HEOPraHMYECKUX  BEIECTB  Pa3IMYHBIX  KIACCOB,
MOJATBEPXK/IaTh CYIIECTBOBAHUE TI'€HETHYECKON CBS3H
MEX1y HEOPraHWYECKUMHU BEIIECTBAMH C IOMOLUIBIO

YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.7

ChopMupoBaHHOCT ~ YMEHMH  IUIaHMpPOBATh U
BBINOJIHAT XUMHUYECKUN SKCIIEPUMEHT (pa3ioxkeHue
HEepOKCHIa BOJIOpOJAa B IMPHCYTCTBUM KaTalu3aTopa,
OIpe/ieIeHue Cpe/ibl PacCTBOPOB BELIECTB C HOMOIIbIO
YHHUBEPCAJIBHOIO HMHJIUKATOPA, BIMSHUE pPa3IUYHbIX
(GakTOpOoB Ha CKOpPOCTh XHMHUYECKOH peakluw,
peakuuyu HOHHOTO OOMEHa, KaueCTBEHHbIE peakIMi Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHMSI, PELICHHE O3KCIEPUMEHTAIBHBIX 3ajad IIo
temaMm «Metamabs» U «Hemeransasl») B COOTBETCTBUU
C MpaBWJIAMM TEXHUKHM 0€30IacCHOCTH MPH O0OpaIieHuu

C BElIeCTBaMH U J1abOpaTOpHBIM 000pPYy/IOBaHUEM;




IIPEACTABIIATh pe3ysbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX  peakuuid U  (OpMYIHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTH yMEHHU COOIOAATH IpaBUIIA
[10JIb30BAHUS XMMHUYECKON MOCYN0H U J1ab0opaTOPHBIM
000pyIOBaHMEM, a TaKKe IMpaBUiia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSIMH IIO

BBITIOJIHEHH IO J'Ia60paT0pHI)IX XUMHNYECKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUHI XapaKTepU30BaTh
XMMHUYECKHE  TIPOLECCHI, JIeXKAllUe B  OCHOBE
IPOMBIIIJIEHHOTO  TOJIyYEHUS CEpPHOM  KHUCIOTHI,
aMMHuaxa, a TaKxke c(OpMUPOBAHHOCTb
IpeJCTaBlIeHn 00 OOLIMX HayyHBIX NpPUHLHUINAX U
9KOJIOTUYECKUX npoOiemax XMUMHYECKOTO

MIPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUDa,
poJiM XMMHHM B TIO3HAHUM SIBJICHUW MPHUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYJIbTYPhI JUUYHOCTH, €€
(GyHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOW st
pellleHrs TMPaKTUYECKHX 3aJad M SKOJOTHYECKU
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3I0POBBIO U

MIPUPOJAHON cpejie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTHYECKU
aHAIU3UPOBATH XUMHYECKYIO uH(pOpPMaLIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa

MacCcOBOM KOMMYHUKAIIMH, ceTh IHTepHeT u apyrue)

3.3

CdopmupoBaHHOCTh yMEHUU COOMIOAATh IpaBUiIa
9KOJIOTHYECKH Ie1eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NESTEILHOCTH B LEISIX COXPAHEHHS CBOETO

300POBBA U OKp}I)KaIOH_Ieﬁ HpHpOI[HOﬁ Cpeabl

3.4

Oco3HaBaTh OIACHOCTH BO3JCHCTBUS Ha JKHBBIC
OpraHnU3MbI OHpe,Z[eJ'IéHHLIX BCIICCTB, MIOHUMasA CMBICJI

IMoKa3aTeia HI[K, NOSCHATL Ha IMPUMEpaAX CIIOCOOBI




YMCHbBIICHUA W HOPCAOTBpAIICHHUA HUX BpPCAHOIO

BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

ChopMHpOBaHHOCTh YMEHUN NPOBOJIUTH BBHIYHCICHUS
C HCIOJb30BAHUEM IIOHATUS  «MaccoBas  JIOJI
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUI Ta3oB
OpU XUMHUYECKHX PEaKIUSAX, MacChl BEIECTBA WU
00BbEMa razoB 10 U3BECTHOMY KOJHUYECTBY BELIECTBA,
Macce wWid OO0OBEMY OJHOIO U3 YYacCTBYIOIIMX B
peakiuu BelIeCTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMs MacChl BEUIECTB,

MMpEBpalICHUA U COXPAaHCHHA SHCPTIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1

TeopeTnuecKkreoCHOBBI OPraHM4eCKO XUMHH

1.1

[Ipenmer opraHuyeckoil XMMHUH: €€ BO3HHMKHOBEHHE, Pa3BUTHE W 3HAUYCHHUE B
MOJIYyYYCHUH HOBBIX BEIIECTB M MAaT€pUAIOB. TeOopHs CTPOEHUS OPraHUYECKHX

coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QopMyibl OpraHMYecKux BemiecTB. [‘oMosorus, wu3zomepus.
XHUMHUYECKasi CBA3b B OPraHMYECKUX COCAMHEHMSIX — OJMHApHBIE M KpaTHBIE

cBs3u. [IpencraBnenue o kiaaccuPpUKaIMMOPTaHNYECKUXBEIIECTB

1.3

Homenknatypa opraHM4eckuX COEIUHEHHH (cucTeMaThyeckas) U TpUBHUAJIbHbBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH pAl. MeTaH U 3TaH — NpoCTeImne
MPEeICTaBUTENIM aJKaHOB: (DU3WYECKHE U XUMHYECKHE CBOICTBa (peakuuu

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

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM pAN. OTUJIEH W MNPONUICH —
MpOCTENIINe TMPEACTAaBUTENN AalKeHOB: (U3NYECKHEe U XUMUYECKHE CBOMCTBa
(peakuuu TUOPUPOBAHMS, TAJIOTCHUPOBAHMS, TUApPATAIlMH, OKHCIEHUS U

MOJIMMEPU3AIHH ), TOJyYeHHE U TPUMEHEHNE

2.3

Ankamuensl: Oyraamen-1,3 um MetunOyraaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHAYECKUE CBOMCTBA (peakrus MOJTMMEPH3AITUN ).

HOHy‘ICHI/IeCI/IHTCTI/ILIeCKOFOKay‘IYKa N PC3UHBI

2.4

AJIKMHBI: COCTaB U OCOOECHHOCTH CTpPOCHU, TOMOJIOTHYECKUH P, AHGTI/IJ'ICH —
HpOCTeﬁHlI/Iﬁ npeacTaBUuTCIib aJJKMHOB: COCTAaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/I6 n
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUApPpUPOBAHUS, TAJIOTCHUPOBAHUS, T'HApaTalluu,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoun: COCTaB, CTpPOCHHUC, (bI/IBI/I"IeCKI/Ie U XHMMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOor€HUpOBaHUA U HI/ITpOBaHI/Iﬂ), IMOJIY4YCHUC U IPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC W TIPUMCHCHHUC. Toxcu4HOCTB
ApCHOB. I'eneTnueckas CBS3b MCXKIAY YIJICBOAOpOAaMHU, MPUHAMICKAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[Ipupo1HBIE UICTOUHUKH YTIIEBOAOPOAOB. IIpupoaHbIi ra3 ¥ MOMyTHbIE HEPTAHBIE




ra3el. Hedts u e€ nmpoucxoxaenue. CrocoObl mepepadoTki HeTH: TIeperoHka,
KPEKUHI (TEPMUYECKUH, KaTaquTHuecKuil), muposu3. [IpoaykTsl mepepaboTKu
HedTH, MX NPHUMEHEHHE B TMPOMBIIUIEHHOCTH M B ObiTy. KameHHBIHyronas u

IPOAYKTBIETOTIEPEPAOOTKI

KucnopoaconepxaiineopraHiuecKuecoeIMHEHUs

3.1

[IpenenpHBIC OTHOATOMHBIC CHUPTHI. METaHO M 3TAHOJI: CTPOCHHE, (hU3HUSCKUE
M XUMHYECKHE  CBOMCTBa  (peakiuu C  aKTUBHBIMH  MeETaJUIaMH,
rajoreHoBOJIOPOJIaMU, TOPEHHUE), TpUMEHEHHE. BoJoponHbIE CBSI3U MEXIY
MOJIEKyJIaMH CIUPTOB. [[eficTBUEe MeTaHOJa W 3TaHOJIAa HAa OPraHW3M YeJOBEKa.
MHoroaroMHble CIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOCHUE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBAa (B3aUMOJCMCTBHME CO  MICJIOYHBIMH  METaJJIaMH,
KaueCTBEHHas peakius Ha MHOTOAaTOMHBIE CIIUPTHI).

ﬂeﬁCTBHCHaOpFaHI/I?;M‘-ICJ'IOBeKa. HpI/IMeHeHI/IelTII/IHepI/IHa 1 5THJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJIbl, (U3UYECKHE ¢ XUMHUYECKHE CBOICTBA.

Toxcuunocthenona. [Ipumenennedenosna

3.3

Anpaerunbl U kKeToHbl. Dopmanbaeru, aneTanbAeTul; CTpoeHue, pusndeckue u
XUMUYECKHE CBOMCTBA (PEaKIIMU OKWCICHUS W BOCCTAHOBJICHHS, KaUuE€CTBEHHBIC

peaxiun), nojyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs W YKCyCHas
KHCJIOTHI: CTPOCHHE, (U3MUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IINE ISt
Kjlacca KHCJIOT, peaknus dSTepudUKaIyH), IOIydeHHEe H TMPUMECHEHHE.
CreapuHOBasi U OJICMHOBAsi KUCIIOTHI KaK IMPEICTABUTEIH BBICHIMX KapOOHOBBIX

KUCIIOT. Mbl1a KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIIECC I[€I>'ICTBI/IC

3.5

CrnosxHble 3(Upbl KaKk TPOU3BOJHbIE KapOOHOBBIX KHUCIIOT. ['MAPOIIN3 CIOKHBIX
3¢hupoB. Kupsr. IM'uaponuz KUPOB. [IpuMeHeHneKUpoB.

buono THYCCKAAPOJIbIKUPOB

3.6

VYrneBojpl: coctaB, KiaccUpUKaAIUs YrIeBOJOB (MOHO-, M- M TOJHCAXapUIbI).
I'moko3a — mpocreimuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI,
(busnyeckre U XUMUYECKUE CBolcTBa (B3aumoeiicteue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHAYHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHHE,
OpO’KEHHME TJIIOKO3bl), HAaXOXKJICHHE B IMPHUPOJE, NPHUMEHEHHE, OHOJOruvecKas
ponb. @oTocuuTe3. OpykTo3a Kak U3oMep riaroko3bl. KpaxMan u mesmiono3a Kak
npupojHbie ToauMepbl. CTpoeHHe Kpaxmajaa U UeJUToJo3bl. Dusznyeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/I}I

4.1

AMUHOKHMCIOTBI Kak aM(I)OTepHBIC OpPraHN4YeCKUC COCIAUHCHUS. dusnueckue u

XUMHWYCCKHEC CBOMCTBaA AMHWHOKHUCJIIOT (Ha ImpuMepe PHI/IL[I/IHE[).




buonoruueckoe3naueHHEaMHUHOKHCIIOT. HGHTI/II[BI

4.2

benkn kak nOpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAs M TPETUYHAs CTPYKTypa O€nIKOB. XUMHUECKHE CBOHCTBAOEIKOB:

TuApOJIn3, ACHAaTypaluus, Ka4CCTBCHHLIC PCaKIINN HaOeIIKH

BBICOKOMOIEKYIAPHBIECOECIUHEHUS

5.1

OcHOBHbIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINN, CPEAHSSI MOJIEKYIIIpHas
macca.  OCHOBHBIE  METOJBICUHTE3aBbICOKOMOJIEKYISPHBIXCOCAUHEHUN — —

nomMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKClIepUMEHTAJIbHBIE METOJIbl H3YYEHHUs BEIIeCTB W UX [PEeBpalleHUM:
03HaKOMJIEHHE ¢ 00pa3liaMH IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HOJ'IyLIeHI/IeCI/IHTeTI/I‘-ICCKOFOK&y‘IyKa N PE3UHBL

11 KJIACC

Kon

IIpoBepsieMmbliidjieMeHTCONEPKAHUSA

TeOpeTI/ILIeCKI/IeO CHOBBI XUMHU

1.1

XUMHUYECKUH 371eMeHT. AToM. SIpo atoma, W30TOIBI. DIIEKTpOHHAs 000JI0YKa.
DHepreTHyeckre ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTalH, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacIpesielieHHs JIEKTPOHOB M0 OpOUTANISAM B aTOMAax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAIKOH(DUTYPALIUSIATOMOB

1.2

[Tepuoanueckuii 3akoH u Ileproanueckas cucteMa XuMu4eckux 3aeMeHToB J[. M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa M Ileprmoamyeckoil CHCTEMBI
xuMHuueckux anemeHtoB [[.MI. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MCHCHHsSI CBOWCTB XHMHYECKHX OJJIEMEHTOB U
00pa3yeMbIX MUMHU MPOCTBIX U CIOXKHBIX BELIECTB IO TPYyNIaM M HEPUOAAM.

3Ha‘ICHI/IeHepI/IOHI/I‘ICCKOFOSaKOHa B Pa3BUTHUHHAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. BuHAbl XMMHUUYECKOW  CBS3M
(KOBaJ'IeHTHaSI HCIIOJISIpHAA MW IIOJIpHAasA, HOHHAas, MeTaJ’IHI/I‘IeCKaﬂ). Honnr:
KaTHOHBI U aHUOHBI. MexXaHU3MBbl O6paBOBaHI/I$I KOBAJICHTHOM XMMUYECKOM CBS3U

(0OMeHHBIH U TOHOPHO-aKLENTOPHBIH). BoopoiHascessb

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHbOKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HECMOJICKYJIDHOTO CTPOCHUS. 3aKOH IOCTOSHCTBA
CcoCTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘lCCKOﬁ pCIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremMax. HcTuHHBIE U KOJUIOUAHBICPACTBOPHLI. MaccoBasons BellecTBa B




pactBope

1.6

Knaccugukanus HeopraHHuecKuX coequHeHnil. HoMeHk1aTypa HeopraHn4eckux

BCIICCTB

1.7

Xumuueckass — peakius.  Kimaccudukanuss ~— XMMHUYECKMX — peaknumid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAHEHHS MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

O6patumbie peakiuu. XHUMHYECKOE paBHOBecue. DakTOpbl, BIMSIONIME Ha

cOoCTOsIHME XuMuueckoro pasHosecus. [Ipuanunllelllarense

1.10

OnexTponutrueckas auccouuanys. CunbHble W ciadble 3nekTponutbl. Cpena
BOIHBIX PpaCTBOpPOB BCHICCTB: KUCIA4, HCﬁTpaﬂBHaﬂ, arejIouHasd. PeaKHI/II/I

HOHHOTOOOMEHA

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerannel. Tlonoxenue Hemetannos B Ilepuonndeckoil cucreMe XUMUYECKHX
anemenToB /.M. MenneneeBa u 0co6eHHOCTH cTpoeHMsI aToMoB. dusmueckue

CBOMCTBa HEMETAJUIOB. AJIOTPOIHSI HEMETAJUIOB (Ha IMpUMEpE KUCIOPOa, CEPBL,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWMCTBA BAXHEUITUX HEMETA/NIOB (TaJOT€HOB, CEPhI, a30Ta,
docthopa, yrmepoga W KpeMHHS) M UX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOEPKAIITUX KHUCJIOT, BOJIOPOJHBIX COCMHEHUN).

[IprumMeHeHHEeBAXKHEUIITMXHEMETAIIJIOB U UXCOEAMHEHUIN

2.3

Mertamnel. [lonoxenune metamwioB B llepuoanueckodd cucTteMe XUMHUYECKHX
anemenToB .M. MenneneeBa. OcoOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O0mue gusnveckue cBoiicTBa MeTauioB. CIUIaBBIMETAIJIOB.

DIEKTPOXUMHUYECKUNPSAAHATIPSHKEHUMETAIIIOB

2.4

XHWMHYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATPHUM, Kaaui, KaJbIIHUMH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJIe30, MeIb) M HMX coeauHeHHWi. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnueckas cBSI3b HCOPraHMYCCKUX BCIICCTB, IIPUHAMICIKAIINX K PA3JIMYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrneueHUU BKOHOFHHGCKOﬁ, BHGPFCTH‘ICCKOI\/’I U TIHIIEBOMH
6e3OHaCHOCTI/I, Ppa3sBUTHU MCIUIINHEI. IlousTue (6]

HAaYYHBIXMCTOJAXITO3HAHUABCHICCTB U XI/IMI/I‘-IeCKI/IXpeaKI_II/Iﬁ

3.2

Hpe}:[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHBIX IMPUHIUIIAX MMPOMBIIUICHHOTO IHOJYYCHUA




Ba)XHEUIIINX BEIIECTB. YENOBEK B MHUpE BELIECTB M MATEPUAJIOB: BaKHEUILIHE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKLUHOHHBIE MAaTEpHalIbl, KpPAaCKH, CTEKIIO,
KEpamMuKa, MaTepHalibl I 3JEKTPOHMKH, HAHOMAaTEpHuasbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsT W 3J0pOBbE UYEJIIOBEKA: IMpPaBWJA WCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa 0€30MaCHOTO MCIOJIL30BaHMUS MIPEapaToB OBITOBON XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon N.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymos WU.T'., Cnankos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJNYECKHUE MATEPHAJIBI IJISA YUYUTEJISA
3agaynuk o xumuu. 10-11 knacc - Ky3nenosa H.E., Jleskun A.H.
Co6opnuk 3anay u ynpaxxuenuit 8-11 knaccsl.B.B Epemun, H.E.

Ky3pMenko

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET
®dI'C "Mos lIkoma"
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