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MNOACHUTEJIBHASA 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 MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 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
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpOCTEHIINMN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (u3nueckue Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHUE. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

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 HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJOTHI KaK TMPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccM@uUKauus — yriaeBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl peaKkUus C HOJI0M).

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugoMm wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHble OpraHuyeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
HAOJIOICHHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOIeKYJISAPHbIE COeIUHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CHUHTE3, Kiaccu(UKalusi, NEPUOANYHOCTb, HAONIO/IEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jlelllarense.

DnekTponauTnyeckas auccornyanus. CHIIbHBIC U cla0bie ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHUE MoOJeNield KPUCTAJUTMUYECKUX PEMIETOK, HAOMI0JCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIHH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISl BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B llepuonnyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB U MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB OBITOBON XUMHUHU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOWM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHErO
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE 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 XHUMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJEHUS JUYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
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 MPAKTHUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHME INOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoIeHns TpaBmwiI 0€30MacHOro oOpalleHus ¢ BeEHIeCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

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

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (YHIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYNY, JIOISAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JIeATeIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJIEOJOTUU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHHCTUYECKON HAMpaBICHHOCTH W BaXHOM poJld B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUU
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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 chepax MpodhecCrnoHATbHOMI

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

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 IMOHATHSA, OTPAXArOIINC
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, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOW KOMIETCHIINH 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

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

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHUKATHBHBIMU W PETYJIATHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh LEIN JCSITEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

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



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJIeHHUs (MHAYKTUBHbBIC, JACAYKTHUBHBIE, TIO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

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(HOPMYIUPOBAHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpPMYITHUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAsT JUTEpATypa XUMHUYECKOTO COJCP)KAHMs, CIPABOYHBIE IMOCOOWS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpoOpManUK, HEOOXOAUMON ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaiu3alii yueOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenessis €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKallMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
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 MPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BELLIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJICH, NPOIWJIEH, aleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAaHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalusi OENKOB MPU HArpeBaHWU, I[BETHBIC PEaAKIMU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MNPEJOTBPAILEHUS WX BPEIHOIO BO3JICWUCTBHUS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaroUIUXcs: YMEHUE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs peniéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUHW XHMHUYECKUX  pPEaAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAENATh BAIECHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUTMYECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBl U HEMETAJUJIbl, OKCHJIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOW CBA3UM MEXAY HEOPraHMYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHUIO CTEIEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIMU UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCT YMCHHMH pPacKpbhIBaTh CYIIHOCTh  OKHCJIHMTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3nericTBus (mpuHiui JlelllaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MM OOBEMY OJIHOTO W3 YYAaCTBYIOIIHUX B PEAKIIHH
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 TaKXKe MpaBHiIa OOpaIleHUs 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 Cpelbl PAacTBOPOB BEIIECTB C TOMOIIBI0 YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33Ja4 TI0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peakiuii U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MOBEJAEHUST B ObITY W TPYJAOBOM NESATEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHaATh Ha mnpumepax crnocoObl yMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYaroUIMXcsi: YMEHUE UCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/m | TeMIpPOrpaMmbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEpeCYPChI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopust CTpOCHHS OPraHUIECKHX 3 0 0 https://m.edsoo.ru/7f41837c
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
II _
2.1 PEICIBHEEYTIICBOROPOAE! 2 0 0 https://m.edsoo.ru/7f41837c
aJIKaHbI
H :
2.2 CPEASTLHAIC YTTEBOAOPOAH 6 0 1 https://m.edsoo.ru/7f41837c
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2 0 0 https://m.edsoo.ru/7f41837c
I1 e
2.4 PHPOJHIRIE HOTORHIIA 3 1 0 https://m.edsoo.ru/7f41837c
yIIEBOJIOPOIOB U UX MepepadboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3 0 0 https://m.edsoo.ru/7f41837c
An . Kap0
3.2 BACTHLIRT, RAPDOHOBBIE 7 0 1 https://m.edsoo.ru/7f41837c
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 1 0 https://m.edsoo.ru/7f41837c
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Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. besiku 3 0 0 https://m.edsoo.ru/7f41837c

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2 0 0 https://m.edsoo.ru/7f41837c

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34 2 2



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KVIACC

KoaunuyecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TeMIPOrpaMMbI Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3 0 0
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
C .
1.2 TPOCHIEBEIIECTa 4 0 0 https://m.edsoo.ru/7f41837c
MHuoroo6pa3ueBeniecTn
1.3 XHUMHUYECKUEPECAKITUN 6 1 1 https://m.edsoo.ru/7f41837c
Uroronopazneny 13 https://m.edso0.ru/7f41837¢c
Pa3znen 2.Heoprannueckasixumust
2.1 MeTannsl 6 https://m.edsoo.ru/7f41837¢c
2.2 HemeTtannsl 9 1 https://m.edsoo.ru/7f41837¢
C
2.3 BA3H HEOPratieChux 1 2 0 0 https://m.edsoo.ru/7f41837c
OPraHUYECKUX BEIIECTB
Uroronopazneny 17 https://m.edsoo.ru/7f41837c
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMHUS U )KU3Hb 4 0 0 https://m.edsoo.ru/7f41837¢c
Uroronopazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 5 3
ITPOI'PAMME
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32
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COXpaHEHUS U
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OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJILTATAM OCBOEHUSA OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI

10 KJIACC

KoanposepsiemoropesyJabrara

IIpoBepsieMmble MpeAMeTHbIE Pe3yabTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl
cpeaHero oouero oopazoBanus

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopmupoBaHHOCTH MPEACTABIECHUN O XUMUYECKON COCTaBISIONICH €CTECTBEHHOHAYYHOW KapTHUHBI MUpAa,
pOJIM XUMUU B TMO3HAHUM SIBJIIEHUI MPUPOAbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATTBHOM T'PaMOTHOCTH, HEOOXOJAMMOM JUIsl pelIeHMs] MPAKTUYECKUX 3aJad U IKOJIOTUYECKU
000CHOBAaHHOI'0 OTHOIIEHUS K CBOEMY 3/10POBBIO U IPHPOJIHON cpesie

1.2

Brnagenne cucteMol XMMHYECKUX 3HAHHMA, KOTOpas BKJIIOYACT: OCHOBOTIOJATAOIINE IMOHSATHS (MOJICKYIa,
BaJICHTHOCTH, DJIEKTPOOTPHIIATEILHOCTh, CTETIEHh OKHCICHHS, XMMHUYECKasi CBSI3b, MOJIb, MOJISIpHAsI Macca,
MOJIIPHBIN  00BEM, YIIIEPOAHBIN CKeNleT, (QYHKIMOHANbHAS TpPYIIa, pajdKal, H30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUH  psf, TOMOJIOTH, YIJIEBOJOPOJIBI, KHUCIOPOA- M  A30TCOJACP)KAIIUE COCAUHCHHS,
OMOJIOTMYECKH aKTHUBHBIC BemecTBa (yriaeBOIbI, KUPBI, OCIKH), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIDHBIC COCIMHEHHS); TEOPUU W 3aKOHBI (TEOpUsT XMMHUYECKOTO CTPOCHHUS OPraHWYECKUX
BeniectB A.M. byriepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIA SI3bIK XUMUH, (DPAKTOJIOTHUECKUE CBEICHUS O
CBOWMCTBaX, COCTaBe, IMIOJYYCHUH U OE30IaCHOM HCIOJb30BAHHHM BaXHEHUIIMX HEOPraHUYECKUX
Y OPraHMYECKHUX BEIIECTB B OBITY U MPAKTHYECKOH NIESTEILHOCTH YEIOBEKA

1.3

C(l)OpMPIpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATh XapaKTCPHBIC ITPU3HAKH HOHS[TPIfI, YCTaHaBJIMBATb X B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBCTCTBYIOIIUEC IIOHATHUSA TIPH OIKMCAHUMU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ
OPraHn4YCCKuX COCI[I/IHGHI/Iﬁ

1.4

chOpMUPOBAHHOCTh YMEHHI HCIOJIBb30BaTh XMMHUUECKYI0 CUMBOJIMKY JJISi COCTABICHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHOW) (HOPMYNl OpPraHUYEeCKHX BEUIECTB U YPABHEHHM XUMHUYECKHX
peaxiuii, U3roTaBIMBaTh MOJEIN MOJIEKYJl OPraHUYeCKUX BEUIECTB Ui WIUTIOCTPALMU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopmupoBaHHOCTh YMEHHI yCTaHABIMBATH MPHUHAICKHOCTh U3YUYEHHBIX OPraHUYECKHX BEIIECTB MO HMX
COCTaBy M CTPOCHHIO K OMNpeAenéHHOMY Kiaccy (TpyIme) COeTUHEHHH (YriaeBOAOPOIbl, KUCIOPOI U
a30TCOJIEpIKAIINe COCIWHEHHS, BBICOKOMOJICKYJISpPHbIE COCIWHEHHUs), JaBaTh WM Ha3BaHUsA IO
cucremarnueckoit HomeHkarype (IUPAC)




KoanposepsiemoropesyJjbtara

1.5

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOIl MPOrpaMMbl
CpeIHero oo1ero oopa3oBaHust

ChopMUPOBaHHOCTh yMEHHS ONPEACIATH BUABI XUMHUYECKOH CBS3M B OPraHUYECKHX COCTUHEHHUSIX
(olMHapHBIE U KPAaTHBIE)

1.6

ChopmMupoBaHHOCTE yMEHUS TPUMEHSATH: TIOJOKCHHUS TEOPUH CTPOCHUS OPTraHUYECKUX BEIICCTB
A.M. bytnepoBa s OOBSACHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHHUS;, 3aKOH
COXpaHEHHUs MacChl BEIIECTB

VYr1eBoaopoIbl. Kucnoponconepxaiue U a30TcoJIeprKaline OpraHuyYecKue COEIMHEHMUSI.
BricokoMOsIeKyIsIpHbIE COETMHEHMSI

2.1

CpopMHpPOBAaHHOCT YMEHUW TPHUBOJWTH TPUBHAIBHBIC HA3BaHHUS OTACIBHBIX OPTraHUYECKHUX BEIIECTB
(3THJIeH, TIPONMJICH, aleTWJICH, OJTHJICHIJIMKOJIb, TJHIEpUH, ¢GeHos, GopMallbaeru, aneTaibIeTHI,
MYpaBbUHAs KUCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TI0K03a, (PpyKTO3a,
KpaxmaJi, eJITI0103a, TJIUIIHH)

2.2

CdopMHpPOBaHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTpPOEHUE, (PU3NUYECKHE W XUMUUYECKHE CBONCTBA
TUTIMYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MIPOIIJICH,
aneTuieH, Oyraamen-1,3, metwnOyramuen-1,3, OEH30J, METaHOJ, 3TAHOJ, STHJICHIJIMKOJIb, TJIUIICPHH,
(deHon, aneTaibIeTH, MypaBbHAsA U YKCYCHAs! KUCIOTHI, TJIFOKO3a, KpaxMmal, IeJUII0J103a, aMIHOYKCYCHAs
KHCJIOTA)

2.3

ChopmupoBaHHOCTh YMEHHS UJUTIOCTPUPOBATH T€HETHUECKYIO CBSI3b MEX]y TUIIHUYHBIMH IPEICTaBUTEIIMU
Pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIECTB YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUUECKHUX pEaKIHil C
MCIOJIb30BAaHUEM CTPYKTYPHBIX POpMYI

2.4

ChopmMupoBaHHOCTh YMEHHUS XapaKTEPU30BATh WCTOUYHUKU YIJIEBOJOPOJHOTO CHIPbS (HE(PTh, MPHUPOIHBII
ra3, yrojb), Cloco0bl UX rnepepaboTKH U MPAKTUYECKOe NPUMEHEHUE NPOAYKTOB epepaboTKu

XUMHS U )KU3Hb. PacuéTtrl

3.1

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BJI1aACTh CHCTEMOM 3HAHUH 00 OCHOBHBIX MCTOAaX HAaY4YHOI'O IIO3HAHMUA,
HCIIOJIb3YEMbIX B XHMHU IIPpU HU3YUCHHUH BCIICCTB W XHUMHUYCCKHUX SIBJICHHUI (Ha6J’IIO,Z[eHI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HCIIOJIb30BAaTh CUCTCMHBIC XUMUWYCCKUC 3HAHHWA JJIA IIPUHATUSA pCIJ_ICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM

3.2

CchopMupoBaHHOCTh YMEHUH cOOIIOAaTh MpaBHJia MOJIb30BAHUS XUMHUYECKOM Mocynoil u 1abopaToOpHBIM
o0opyJOBaHHEM, a TakXke MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIMSIMHU TIO
BBINOJIHEHHIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB

3.3

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAaHUPOBATh W BBIMNOJIHATH XHUMHUYECKUMN OKCIICPUMCHT (npeBpameHI/m




KoanposepsiemoropesyJjbtara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOIl MPOrpaMMbl
CpeIHero oo1ero oopa3oBaHust

OPraHWYECKHUX BEIECTB IIPU HATPEBAHUU, IOJYYEHUE STHUIICHA M U3YYEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peakuuu OpraHWYecKUX BEUIECTB, JeHaTypalus OEJKOB IpU HArpeBaHUH, LBETHBIE PEaKIUU OEIKOB) B
COOTBETCTBMHU C NpPaBUJIAMU TEXHHKH O€30MAaCHOCTH INPH OOpalleHHH C BEIECTBAMH U JIA0OPATOPHBIM
000py/IOBaHNEM; MPEACTABIATH PE3yJbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHHI
COOTBETCTBYIOIIUX peakluil U (OpMyIUpOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB

3.4

CpopMHpPOBAHHOCTF YMEHHMM TPOBOIUTH BBIYMCICHUS MO XUMHUYECKUM YypaBHEHUsSM (Macchl, 00OBEMA,
KOJIMYECTBAa HCXOJIHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIUH IO W3BECTHBIM Macce, 00bhEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB UM TTPOTYKTOB PEAKITUH)

3.5

ChopmMupoBaHHOCTh YMEHHMI KPUTHYECKH aHAJIM3HPOBATh XMMUYECKYI0 MHQOpPMAIMIO, MOJydaeMylo W3
Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoi nH(opmMaluu, cetb IHTepHET u Apyrue)

3.6

CdopMHUpOBaHHOCTH YMEHHU COOJIOIaTh MPaBHJIA KOJOTHYECKU I1eTIecO00pa3HOTO MOBEIEHUS B OBITY U
TPYIOBOW JEATENBHOCTH B IEJSX COXPAaHEHHS CBOETO 3J0POBbS M OKPYKAIOUICH MPHUPOTHOU CpEbl,
OCO3HABaTh OINACHOCTh BO3JICHCTBUS Ha JKUBBIC OPraHU3MBI OMNPEICIEHHBIX OPraHMYECKHUX BEIICCTB,
nonumasi cmbicin nokaszarens [1JIK (mpemenbHO IOMYyCTHMOW KOHIEHTpAIMHU), TOSCHATh Ha IMpHMeEpax
crocoObl YMEHBIIICHUS U MTPEIOTBPAILICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC




KoanposepsiemoropesyJjbtara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOIl MPOrpaMMbl
CpeIHero oo1ero oopa3oBaHust

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bnagenue cuctemMoil XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE MOHATUS (XMMUYECKUN
JNIEMEHT, aTOM, JJICKTPOHHas 000JI0YKa aToMma, S-, p-, d-3JIEKTPOHHBIE OPOUTANIM aTOMOB, WOH, MOJICKYIIA,
BAJICHTHOCTh, 2JIEKTPOOTPULATEILHOCTh, CTEIIEHb OKHUCIICHUS, XUMHYECKas CBA3b, MOJIb, MOJISIPHAs Mmacca,
MOJIIpDHBI  00BEM, KpHUCTaNIM4ecKas  pemérka, TUIbl XUMHUYECKUX  peakiuil  (OKUCIUTEIbHO-
BOCCTAHOBMTEJbHbBIE, 3K30- M SHAOTEPMHUYECKHE, pEaKIUM HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs TUCCOLMALMS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOU
peaxIuy, XMMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI SIEKTPOIUTHYECKON aucconuanuu, [lepuoau-
yeckuit 3akoH [[.1. MeHneneeBa, 3aK0H COXpaHEHUSI MACChI), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHUM SI3BIK XUMHH,
(hakToNIOTHUECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOJyYEHHUH U OE30MacCHOM HCMOJIb30BAHUU BaXKHEHUIINX
HEOPraHWYECKHX BEUIECTB B OBITY M MPAKTHYECKON AEATEIbHOCTH YEJIOBEKa

1.2

ChopmupoBaHHOCTh yYMEHUHN BBISIBISITH XapaKTepHblE MPHU3HAKKM M B3aUMOCBSI3b HM3YyYEHHBIX IOHATHUH,
MIPUMEHSTh COOTBETCTBYIOIINE OHATHS [IPH OMMCAHUH CTPOCHUSI U CBOMCTB HEOPraHMYECKUX BEUIECTB U UX
MIpeBpaLIEHUI; BBISIBIISITh B3alMOCBSI3b XUMHYECKUX 3HaHUU
C TIOHATUSAMU U IPEJCTABJICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX MTPEIMETOB

1.3

Bnagenue OCHOBHBIMM METOJaMH HAy4HOTO MO3HAHMS BEHIECTB M XUMHUYECKHX SIBICHUN (HaOmoAeHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTMPOBAHUE)

1.4

C(i)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ ONpCACIATE BAJICHTHOCTE M CTCIICHb OKHCJICHHUA XUMHUYCCKHUX JJICMCHTOB B
COCAMHCHUAX PA3JIMYHOIO COCTaBa, BHU] XHUMHYECKOH CBSI3H (KOBaHeHTHaH, HMOHHAasA, MCTaJJIM4YCCKasd,
BOI[OpOI[HaSI) B COCIUHCHMHAX, THII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPETHOI'O BE€IICCTBa (aTOMHaH,
MOJICKYJIsSIpHAsA, HOHHAs, MeTaJ’IJ’II/I‘leCKaH)

1.5

ChopmupoBaHHOCTh YMEHUW ONpPENENATh XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPraHHMYECKUX
COEIMHEHUN

1.6

ChopmupoBaHHOCTH YMEHHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKILIUHU IO PA3IUYHBIM MPU3HAKaM (YHCITY U
COCTaBy pearupyroulux BeHIeCTB, TemIoBoMY J(GGEKTy peakiuu, W3MEHEHHIO CTENeHeW OKUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YUACTHIO KaTaJn3aTopa)

1.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ COCTaBJIATb YPABHCHUA peaKHI/Iﬁ Pa3JIMYHBIX TUIIOB, ITOJIHBIC U COI(paH_IéHHBIe
YPaBHCHMU peaKHHI’I HOHHOI'O 06MeHa, YUYUTLBIBAS YCJIIOBUS, ITPU KOTOPBIX 5TU PCAKIUH UAYT JO KOHIA

1.8

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I MNPOBOAUTDH PCAKIUH, TTOATBCPIKIAOMINC KaueCTBEHHBLIM COCTaB Ppa3JINYHBIX




KoanposepsiemoropesyJjbtara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOIl MPOrpaMMbl
CpeIHero oo1ero oopa3oBaHust

HCOPraHN4YCCKUX BCLICCTB, PAaClIO3HABATHL OIBITHBIM HYTGM HOHBI, NPUCYTCTBYIOIIHWEC B BOJHBIX paCTBOpax
HCOPraHN4YCCKUX BCIICCTB

1.9

CpopMHpPOBAaHHOCTP YMEHHH PACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI0 OajlaHCa dTUX peaKIuil

1.10

ChopMUpOBaHHOCTh YMEHHI OOBSICHATH 3aBHCHMOCTb CKOPOCTH XHMHYECKOH pPEaKIUU OT Pa3TUYHBIX
(hakTopoB

1.11

ChopmupoBaHHOCTh YMEHUHN OOBSICHITH XapaKTep CMEUIEHUS] XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aercTBus (mpunuui Jle [larenne)

OO6mrast 1 HeOpraHMJecKass XUMHS

2.1

CdopMHpOBaHHOCT, yYMEHHUH packpbiBaTh cMbica Ilepuomnueckoro 3akona J[.W. MeHnnmeneeBa u Je-
MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTENIBHYIO M IPOTHOCTHYECKYIO (DYHKIIMH

2.2

CdopMHpOBaHHOCTH YMEHHI XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XUMHUUYECKHUX AJIeMeHTOB 1—4
nepuoioB [lepuoanueckoi cuctemMbl Xumuueckux 3yemMeHToB .M. MenaeneeBa, uCnosb3ysl MOHATUS «S-, P-
, 0-371eKTpOHHBIEC OPOUTATIHY, «IHEPTETHUCCKHE YPOBHMY», OOBACHATh 3aKOHOMEPHOCTH H3MCHEHHUS CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX COCAMHEHHUH 10 TIepro1aM | TpymnmaM [leprnoanueckoil CHCTeMbl XUMUYECKUX
anemenToB [[.. MenneneeBa

2.3

ChopmupoBaHHOCTh yMEHUH XapaKTepuU30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOICTBa He-
OpPraHMYECKUX BEUIECTB Pa3jIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOUN CBS3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMH C MTOMOIIbIO YPaBHEHUI COOTBETCTBYIOMIMX XUMHUYECKUX peaKknui

2.4

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ yYCTaHaBJIMBATh NMPHUHAJJICIKHOCTbL HCOPIraHUYICCKHUX BCHICCTB I10 UX COCTABY K
OHpe,Z[eJ'IéHHOMy KJ1acCcy (rpynne) COG,I[I/IHGHI/Iﬁ (HpOCTLIe BCIICCTBAa — MCTAlJIbl 1 HCMCTAJlIIbl, OKCHABI,
OCHOBaHM, KUCJIOTHI, aM(bOTepHBIe TUAPOKCUDI, COJ'II/I)

2.5

ChopmupoBaHHOCTh YMEHHI UCHOIB30BATh XUMUYECKYI0 CHMBOJIUKY Ui COCTaBIEHUS (DOPMYIT BEIIECTB U
yYpaBHEHUN XMMHUYECKUX peakuuid, cuctemarndeckyro HomeHknarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJIETIbHBIX HEOPraHWYEeCKUX BelIeCcTB (yrapHblii Ta3, YITEKUCIBbIA Tra3, aMMHUak, raméHas W3BECTb,
HeraméHasi U3BeCTh, MUTHhEBasl COAA, MTUPUT U IPYTHE)

2.6

ChopMUpOBaHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATh) OOILIMEe XUMHUYECKHE CBOMCTBa HeEOp-
TFaHUYECKHUX BEILECTB DPA3IMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNWE TEHETHYECKOW CBS3M MEXKIY
HEOPraHMYECKUMH BEIIECTBAMH C TOMOILIBIO YPAaBHEHUI COOTBETCTBYIOUIMX XMMHUYECKUX PEAKIIMH




KoanposepsiemoropesyJjbtara

2.7

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOIl MPOrpaMMbl
CpeIHero oo1ero oopa3oBaHust

ChopMUpOBaHHOCTh YMEHHMH IUIAHUPOBATH W BBINOJIHATh XHUMHYECKHHA OKCIIEPUMEHT (pasioXeHHe
IEPOKCHIa BOJOPOJA B MIPUCYTCTBUM KaTaau3aToOpa, ONPENEIEHUE CPellbl PACTBOPOB BELIECTB € IOMOLIBIO
YHHUBEPCATbHOTO UHAWKATOPA, BIUSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIIUU, peaKiuu
HMOHHOIO 00OMEHa, KaueCTBEHHBIE peaKllUu Ha Ccynab(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS,
pelIeHre SKCIIEPUMEHTANIBHBIX 3aj1ad 1o TeMaM «Metauib» U «Hemeramib») B COOTBETCTBUU € IPaBUIIaMU
TEXHUKH 0€30MacHOCTH MpH OOpallleHHuU C BEIIeCTBaMHU U J1abopaTOpHBIM 00OpYJOBaHUEM; MPEJCTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIEpHMEHTa B (opMe 3amucu ypaBHEHHIl COOTBETCTBYIOIIMX peaKUUd U
(hopMyIUpOoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdopMHUpOBaHHOCTH YMEHHUH COOJIOATh MpaBWIa MOJH30BAHHUS XUMHUYECKOW TOCYAOW M J1abOpaTOPHBIM
o0opymoBaHHEM, a TakXKe MpaBuia OOpaIleHHUs] C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH I10
BBITIOJTHEHHUIO JJA0OPATOPHBIX XUMUYECKUX OTTBITOB

2.9

ChopmupoBaHHOCTh yMEHUH  XapaKTepU30BaThb XHUMHYECKHE MPOLIECCHl, JIeKallMe B  OCHOBE
MIPOMBIIIIJIEHHOTO TMOJIyY€HHUsI CEPHON KHUCIOThI, aMMHaKa, a Takke cOPMUPOBAHHOCTH MPEACTAaBICHUNA 00
00LIMX HAYYHBIX MPUHIHUIIAX U SKOJOTHYECKUX MPpoOIeMax XUMUYECKOTO POU3BOJICTBA

XUMHUA ¥ XKU3HL. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUN O XUMUYECKON COCTaBISIONICH €CTECTBEHHOHAYYHOU KapTHUHBI MUpA,
pOJIM XUMUU B TMO3HAHUM SIBICHUI MPUPOJbI, B (OPMUPOBAHUM MBILICHUS U KYJIbTYPHI JIMYHOCTH, €&
(YHKIIMOHATBHOM T'PaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUs MNPaKTHYEeCKUX 3aJad M HSKOJIOTMYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpejie

3.2

ChopmMupoBaHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMylo H3
pa3HbIX UICTOYHHUKOB (Cpe/ICTBa MACCOBOM KOMMYHUKAIIMH, CETh VIHTepHET U Apyrue)

3.3

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ CO6J'IIO,I[3.TB IIpaBujia 3KOJOIHYCCKHU uenecoo6pa3Horo IIOBCACHUA B 6bITy u
pr,[[OBOfI ACATCIIbHOCTHU B LCJIAX COXPAHCHHA CBOCTO 3JOPOBbA U OKPY)KaIOIHeﬁ HpHpO,Z[HOﬁ CpCabl

3.4

Oco3HaBaTh OMAaCHOCTh BO3ACHCTBUSA Ha >KUBBIE OpraHnu3MbI OHpCI[CJIéHHBIX BCIICCTB, MOHHMMAasA CMBICII
IMoKa3aTecia HI[K, MOSICHATH Ha IMpUMEpax CITOCOOBI YMCHBUICHUSA W MNPCAOTBpAIICHHUA HUX BPCIAHOIO
BO3JCHCTBUA Ha OpraHn3M 4CJIOBCKaA

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ NpOBOAWUTL BBIYHUCJIICHUA C MUCIIOJIB30BAHUCM IIOHATHUSA «MacCCOBasA OJIA
BCIICCTBA B PACTBOPCY, 00BEMHBIX OTHOIICHHUH ra3oB IpHU XUMHYCCKUX PCAKNUAX, MACCBhl BCIICCTBA HIIN




HPOBepﬂeMLIe NpeaAMETHLbIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM OGpZBOBﬂTeJ'IBHOﬁ MporpaMmmbIl

KoanposepsiemoropesyJjbtara
cpeaHero oomero oopazoBaHus

00bEMa Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B
peaKknMy BEIIECTB, TEIJIOBOTO A(PQeKTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BELIECTB,
MIPEBPALLEHUS] M COXPAHEHUs] SHEPTUU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMbIiidIeMEHTCOAEPKAHUS
1 TeopeTnueckrie OCHOBBI OPraHU4ECKON XUMHH
[Ipenmer oprannyeckoil XuMuU: €€ BOSHHUKHOBEHHE, pAa3BUTHE U 3HAUYEHHE B MOJYYEHHUU HOBBIX BELIECTB U MaTepuasioB. Teopus
11 CTPOEHMs OpraHndeckux coequHeHnii A.M. byrnepoBa, €€ OCHOBHBIE NIOJIOKEHUS
12 CrpykTypHble (QOpMyJbl OpraHMYEcKHUX BemiecTB. ['omosorusi, uzoMepus. XUMUYeCKasi CBSI3b B OPraHUYECKUX COEIUHEHUSIX —
OJIMHApHbIE U KpaTHbIe cBs3U. [IpeacraBnenue o kiaccuukay OpraHndeckiux BEeIeCTB
Homenknatypa opraHu4eckux COeIMHEHUH (ChcTeMaTHueckas) W TpUBHMAJbHbIE HAa3BaHMs Ba)KHEHIIMX IpeICTaBUTENEH KIIaccoB
1.3 OpPraHUY€eCKUX BELIECTB
2 YrieBo10po bl
AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHU psa. MeTaH W 3TaH — MPOCTECHUINNE TMPEACTABUTEIN ajJKaHOB: (U3HYECKHE W
2.1 XMMHUYECKHE CBOMCTBA (peaKkuu 3aMEelIeHNs U TOPEHHUs), HaX0KJIEHUE B PUPOJIE, MOTyUYeHUE U IPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psAll. DTUJIEH U MPONUIIEH — MPOCTEHIINEe MPEICTAaBUTENIN aJIKEHOB: (PU3HUYECKUe U
2.2 XMMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMS, T'aJIOTEHUPOBAHUS, TUApATAMH, OKHCIEHUS U MOJUMEpU3AlMH), MOTy4YeHUE U
IIPUMEHEHHE
23 Ankaauensl: OyranueH-1,3 u metwnOyraauen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE CBONCTBA (peakius MNOJMMEpU3alliu).
[lonyyeHne CHHTETUYECKOTO KaydyKa U PE3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTMUECKUN psl. ALIETUIICH — MPOCTEHINMN MpeNCTaBUTENb AJIKHHOB: COCTaB,
24 CTpoeHue, (PU3NUecKue U XMMHYECKHEe CBOMCTBA (peakluuu THIPUPOBAHUS, TAIOT€HUPOBAHUS, TUPATAIIUU, TOPEHHS ), IOJTYyYeHUE U
IIPUMEHEHUE
Apensl. benson: coctas, cTpoeHue, (U3NUECKUE U XUMUYECKHE CBOMCTBA (peakuy rajJoreHupOBaHNsl U HUTPOBAHHUS), IOJIydYEHHE U
25 npuMeHeHue. Todyos: cocTaB, CTpoeHHE, (U3NYEeCKHe W XMMHUYECKHE CBOMCTBAa (peakIMM TaJIOTEeHUPOBAHUS W HUTPOBAHUS),
IIOJIyYE€HUE U NpUMEHeHHe. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsA3b MEXKAY YIJIEBOJOPOAAMH, PUHALIEKAIIUMA K Pa3IMYHbIM
KJ1accam




Koxa

2.6

HpOBepﬂeMin/JIf)JIeMeHTCOIlep)KaHI/IH

[IpupoaHble UCTOYHHUKH YyriieBoAopoaoB. [Ipupoansiii ra3 n nmomyrHele HedTsHBIE Ta3el. Hedts n e€ mpoucxoxaenue. CrocoOsl
nepepaboTku He(TU: MeperoHka, KPEeKUHr (TEPMUYECKUH, KaTaluTHUYeCKHil), muposm3. [IpomaykTel mepepa®oTku HepTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTH U B ObITYy. KaMEeHHBIN yroJib U IPOAYKTHI €r0 epepadoTKU

Kucnopoacoaepxaiiine opraHu4ecKue CoeIMHEHMs

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, PU3NYECKHE M XUMUYECKUE CBOMCTBA (PEAaKIMH C aKTHBHBIMU
MeTajjlaMH, FaJIor€HOBOIOPOAaMHU, TOPEHNE), TpUMeHeHne. BoopoaHbie cBI3U MeX Iy MOJIeKyJaaMH crupToB. [leficTBue MeraHoa
U 9TaHOJIa Ha OpraHu3M 4YelloBeka. MHOroaTOMHbIE CIIUPTHI. DTUJICHTJIMKOIb U TJIULEPUH: CTPOEHUE, (PU3HUECKUe U XUMUYECKHE
CBOMCTBa (B3aUMOJICHCTBHE CO WICJIOYHBIMH METaJUlaM{, KayeCTBEHHas peaklMsi Ha MHOTOaTOMHble cHupThl). JlelicTBue Ha
opraHusMm 4yenoBeka. [I[puMeHeHne rmneprHa v STHICHTIINKOJIIS

3.2

@DeHOoJI: CTPOEHHUE MOJIEKYIIbI, PU3NYECKHe U XMMUUEcKre cBOMCTBa. TokcHYHOCTh deHona. [Ipumenenue denona

3.3

Anpaerunibl U KeToHbl. DopMabACTHII, alleTalbJACTH/: CTPOCHHE, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA (pEaKIMH OKUCICHHUS U
BOCCTAHOBJICHHSI, KAUECTBCHHBIC PEAKIINH ), TIOJTYICHHUE U IPUMCHECHHE

3.4

OnHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAasi KHUCJOTBI: CTPOCHHE, (U3MUYECKHE U XUMUUYECKUE
CBOICTBa (CBOMCTBA, 00IIME I KJIacca KHUCIIOT, peaklus 3Tepu(UKaIim), MojlydeHne u npuMmenenue. CreapuHoBas U OJIEUMHOBAs
KHCJIOTHI KaK MMPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. MbljIa KaKk COJIM BBICIIUX KAPOOHOBBIX KUCJIOT, MX MOIOIIee AeiCTBHE

3.5

CrnoxHble 3(UPHI KaK MPOU3BOJIHBIC KApOOHOBBIX KUCIOT. ['maponm3 cinoxHbX 3¢upos. Kupel. ['maponus xupos. [IpumeHnenue
XKUpoB. bruosornueckas pojb JKUPOB

3.6

VYrneBoasl: cocrtaB, KiaccupuKalus YriieBoJoB (MOHO-, AM- M ToJucaxapunbl). [Joko3a — mnpocTediuii MoOHOcaxapui:
OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI, (hU3MUecKue U XMMUYecKue CBOMCTBa (B3ammozeiictBue ¢ runpokcuaom meau(ll), okucnenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiieHHE, OpOKEHUE TIIIOKO3bl), HaXOXXJIEHHE B MPHUpPOJE, MPUMEHEHHE,
ouonoruueckas poib. Dotocunres. Ppykro3a Kak U30Mep INIIOK03bl. Kpaxman u 1eirono3a Kak npupoHbie noiumepsl. CTpoeHue
KpaxMaja M 1eJuIrosio3bl. Du3nyeckue 1 XuMU4eckre CBOMCTBa KpaxMasa (THAPOJIn3, KaYeCTBEHHAs Peakius ¢ HOJI0M)

A30Tcozlep>1<aume OpPraHn4cCKUC COCAMHCHUA

4.1

AMMHOKHCIIOTHI KaK aM(i)OTepHBIe OPra’Hn4cCKuc COCAUMHCHUA. dusnyeckre U XUMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IIpUMEPC
FHI/IHI/IHa). buonornueckoe 3HaueHHe aMHHOKHUCIOT. IlenTuasl

4.2

benku kak MMPpUPOAHBIC BHICOKOMOJICKYIISIPHBIC COCIUHCHUS. HepBI/I‘lHaﬂ, BTOpHUYHAasA U TPCTUYHAs CTPYKTYpa 0eakoB. XUMHYECKHE
CBOMCTBa OEJIKOB: TUApoJIn3, JeHaTypalusa, KaUCCTBCHHbLIC PCAKIIMN Ha OcKH

BLICOKOMOJ’ICKyJ'I?IpHHC COCAUMHCHUA

5.1

OCHOBHBIC MOHSATHS XUMHU BBICOKOMOJICKYJISAPHBIX COCIUHECHMI: MOHOMCD, IMOJIMMEpP, CTPYKTYpPHOC 3BCHO, CTCIICHb
noJIMMEpU3aliu, CpCaAHAd MOJICKYJISIpPHAA Macca. OcHOBHEIE MCTOAbI CUHTC3a BBICOKOMOJICKYIISIPHBIX COCIUHEHUN — MOJINMEPpU3a A
M TIOJIMKOHACHCAIIUA




Kon IIpoBepsieMbliizIeMeHTCOAEPKAHUS
DKCHEepUMEHTAIBHBIE METO/IbI U3YYCHUS BEIIECTB U UX MPEBPAILCHUN: 03HAKOMIJICHHE ¢ 00pa3iiaMu MPUPOJAHBIX U UCKYCCTBEHHBIX
‘ 5.2 BOJIOKOH, IJTACTMACC, KaydyKoB. [lojlyueHre CHHTETUUECKOTO KayuyyKa U PEe3UHbI
11 KJIACC
Kon IIpoBepsieMbIii3IeMEeHTCOAEPKAHUS
1 TeopeTnyeckne OCHOBBI XUMUHU
XUMHYECKUH dJIeMEeHT. AToM. Sapo atoma, M30TOIBI. DJIEKTPOHHAsT 000JI0YKA. JHEPreTHYCCKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE
11 opOuTan, S-, p-, d-amemenThl. OCOOCHHOCTH paCIpeIeTICHUS 3JCKTPOHOB MO OPOMTAIAIM B aTOMax JSJIEMEHTOB IMEPBBIX YETHIPEX
MEePHOJIOB. DIIEKTPOHHAs! KOH(UTYpallns aTOMOB
[Tepuonnueckuii 3akoH u llepuoandeckast cucrema xumudeckux siaeMeHToB .M. MenneneeBa. CBsi3b MEPHOIUYECKOTO 3aKOHA U
[Tepuoanueckoit cucteMbl Xumudeckux 3iemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSI aTOMOB. 3AKOHOMEPHOCTH
12 W3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB M0 TPYIaM U MepuoiaM. 3HaueHHe
MEPUOIUUYECKOT0 3aKOHA B Pa3BUTHH HAYKU
Crpoenue BemecTBa. XHMHUYECKash CBSI3b. BHABI XUMUYECKOW CBs3M (KOBAJIGHTHAs HEMOJSpHAas W TMOJSpHAas, HOHHa,
1.3 MeTandeckasi). VIoHbI: KaTHOHBI M aHMOHBL. MeXaHu3Mbl 00pa30BaHUs KOBAJCHTHON XUMUYECKON CBSA3H (OOMEHHBIN U JOHOPHO -
akKIenTopHeIi). BomopogHas cBs3b
14 BanentHOCTB. D51eKTpOOTPULIATENBLHOCT. CTENEHb OKUCIEHUS
BemecTBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa BeLIECTBA. THIIbI KPHUCTAJUIMYECKUX
15 peméToK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUMA KpHcTauinyeckoil pemérku. [lonartue o aucnepcHbIx cuctemax. VcTUHHBIE U
KOJUIOMJIHBIE pacTBOPbI. MaccoBasi 107151 BEIECTBA B PACTBOPE
1.6 Knaccudukarus HeopraHuueckux coeiuHeHnid. HoMeHkaTypa HeopraHn4eckix BellecTB
Xumuyeckas peakuus. Krmaccudukanus XMMHUYECKUX PEAKIUi B HEOPraHWYECKOW W OpraHMYecKOd XUMHUHU. 3aKOH COXpaHEHUs
1.7 MacCChl BEIIECTB, 3aKOH COXPAHEHHS U IPEBPAILICHUS SHEPT U PU XUMUYECKUX PEAKIUIX




Kon IIpoBepsieMbliizIeMeHTCOAEPKAHUS

1.8 CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3InIHBIX (DaKTOPOB
OO6partumbie peakiuu. XHUMHUYECKOE paBHOBecHe. DakTopbl, BIUSAIOIMIME HA COCTOSIHUE XMMHYECKOTO paBHOBecus. [Ipunimm

1.9 JlelllaTense

110 DnekrponuTrueckas aucconuanus. CuiibHbIe U clladble AMeKTposuThl. Cpela BOJHBIX PACTBOPOB BEIISCTB: KUCIHAsl, HEHTpaJbHA,
nienoyHas. Peakimmu noHHoro ooMeHa

1.11 | OKucCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUU

2 Heoprannueckast xumust
Hemerannel. [lonoxxenne nemeramnoB B Ilepumommueckoit cucreme xumuueckux snemeHToB .M. MennpeneeBa u 0CoOEHHOCTH

2.1 cTpoeHuss aTtoMoB. (DU3MYECKHE CBOWCTBA HEMETAUIOB. AIJIOTPONHUS HEMETAUIOB (HAa MpuUMepe KHuciIopoja, cepsl, docdopa
1 yTIIepo/a)

29 XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJloT€HOB, cepbl, a30oTa, ¢ocdopa, yriepoaa U KpeMHHUS) U UX COEAUHEHUH
(OKCHJIOB, KUCJIOPOJICOJEPKAIINX KUCIIOT, BOJOPOJHBIX coennHeHnid). [I[pumenenre BaKHEUITUX HEMETAJIJIOB M MX COSMHEHUI
Mertamnsl. [lonoxenune meramioB B [lepuonnyeckoit cucreme xumudeckux deMeHToB 1.1, MenneneeBa. OCOOEHHOCTH CTPOCHHUS

2.3 ANIEKTPOHHBIX 000J104YeK aTOMOB MeTaiioB. Obue pusndeckue cBoiictBa MeTaysioB. CIlaBbl METAJUIOB. DJIEKTPOXUMUUYECKUM Psifl
HaNpsHKEHUM METaIOB
XHWMHUYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPUM, Kajdui, KalbI[Ui, MarHWW, alFOMUHUHN, IIMHK, XPOM, JKEJI€30, MEIbh) U HX

2.4 coenuHeHuil. O0mue cnocoObl nosydyeHus: MetayuioB. [IprMeHeHne MeTaioB B ObITY U TEXHUKE

2.5 ['enetnueckas CBs3b HEOPraHUUECKHUX BEIIECTB, IPUHAICKAIINX K PA3IMYHBIM KJIaccaM

3 XUMUS U )KU3Hb
Ponp xumum B obecrie4eHHH S3KOJOTHYECKOW, SHEPreTHUeCKOW M MHIEeBOM 0e30MacHOCTH, Pa3BUTHM MeauluHbl. [lonsatue o

3.1 HAyYHBIX METO]aX MO3HAHUS BEIIECTB U XUMHUYECKUX peakiuit
[IpencraBnenust 00 OOMIMX HAYYHBIX MPUHLHUIIAX MPOMBIIUICHHOTO MOJTYYE€HUs BaKHEUIINX BelecTB. UeloBeKk B MUpE BEIIECTB U

3.2 MaTepHaoB: BaKHEHIINE CTPOUTENbHBIE MaTEpUaibl, KOHCTPYKIIMOHHBIE MaTepUasbl, KPACKU, CTEKJIO0, KepaMUKa, MaTepuabl AJis
ANIEKTPOHUKH, HaHOMaTEPUAJIbI, OpraHUYECKUE
Y MUHEpaJIbHBIE YI0OpEHH

33 XuMHUA U 3[0pOBBE YEIOBEKA: IMpaBUiIa HCIIOJIB30BAHUS JICKAPCTBEHHBIX IpermapaToB, IpaBHiia OE30MacCHOTO HCIOJIb30BAHUS

IIperapaTtoB OBITOBOM XHMHU B MMOBCEIHEBHOM KM3HU




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

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBETCTBEHHOCTHIO «IPODA»; Aknimonepnoe obiecto «M31aTenbeTBO
«IIpocBemenue»

* Xumus, 11 knacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemienue»

Havana xumuu. H.E Ky3emenko, B.B. Epemun, B.A. [TonkoB

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Hauana xumuu. H.E Ky3sMmenko, B.B. Epemun, B.A. Ilonkos

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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