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HOACHUTEJIBHAA 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 MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, 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 MOAXO0/0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUs: W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €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 TPUPOAHOW cpene. Peanmusyercss Xumudeckoe o0Opa3oBaHHE
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
IIO3HAHUU IPUPOABl U B MATEPHAIBHOM XU3HHU OOILECTBAa, a TAaKXe C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHON IMBWIN3AIMK, B CO3JaHUU HOBOM 0a3bl MaTepUaTIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABl U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHHMMaHUs
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM Uil  BBIPAOOTKM  MHUPOBO33PEHUECKUX
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 «OOImas ¥ HEOpPraHUYECKas 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 oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
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
CUCTEMHOr0 TIOJXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana # 0O0ycloBJIeHa
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 CTEPEOXUMHUYECKMX M 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
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
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
paccMaTpWBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKUUsAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMU HayKaMH, PACKpBIBAIOT €€ pOJib B IO3HABATEILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIYCKHUKY OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OHKCIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCIHHUTAHUS, Pa3BUTUS M COLMAIHM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATEIBHOCTU: pEHIeHHs NpobjieM, MOWUCKA, aHajdu3a u
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 CPEAHETO OOIIero o0pa3oBaHUs, IPU ONpPEACICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOGHHME M IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CTEEHM OTHAETCS  MPEANOoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO TMOJYYEHUS 3HAHUN U NMPUMEHEHUS UX B PEATbHOMN JKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  WHTEUICEKTyallbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAHMM XUMHH, a TaKxkKe JJIsI OIEHKU C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs YyOeKIEHHOCTU B T'yYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI 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).

COJEPXAHUE OBYUYEHUA
10 KIJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHuyeckol XUMHUM: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHMYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE ToJIOkKEHUA. CTPYKTypHBbIE (DOPMYIIBI
OpraHWYecKUX BeulecTB. ['oMonorusa, wuzomepusi. XHUMHUYECKass CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KiaccupuKauu OpraHUYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BOKHEUIIINX MPECTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJICHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIEHUIO0 OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuU (IJIaBJIEHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriaesoxopoasl

AJNKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKUH psa. Meran M 3TaH —
MPOCTEHIINE TPEACTABUTEIN aJIKaHOB: (U3WYECKHE M XHMHYECKHE CBOMCTBA
(peakiuu 3aMenieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TMOJyYCHHE W
IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUI PsiZl. DTHWICH W MPOIMUIIEH —
NPOCTEUININE TMPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallUM, OKUCIEHUS U
MOJIMMEPH3ALINHN ), TIOJTYUYCHHUE U TIPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetwnOyranueH-1,3: cTpoeHHe, BaKHEUIIHE
XUMHUYECKHE CBOMCTBA (peakiusi mojuMepuszanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKHUH Psill. ALICTHIICH
— TMPOCTEHMIIMNA TPE/CTaBUTENh AaJKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUMHW THIPUPOBAHUS, TaJIOT€HUPOBAHUSA, TUApaTaIUH,
TOPEHHUs] ), IOJTYyYEHUE U IPUMEHEHHE.

Apensbl. benson: coctaB, ctpoeHue, (puanyeckue M XUMHUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE U NMpUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuvecKkue U  XUMUYecKue  ceolcmea  (peaKyuu
2A/I02EHUPOBGANUST U HUMPOBAHUA), NoAyYeHue u npumernenue. TOKCUUHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXIY YIVIEBOJOPOJAMH, MNPUHAMIEKAIUMH K
Pa3JIMYHBIM KJIaccam.

[IpupoaHble UCTOYHUKHM YrI€BOAOPOAOB. lIpupoaHbiii ra3 MU IOIIyTHBIE
HedTanpie Ta3pl. HedTh m €€ mpoucxoxnenune. Crocobsl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYECKUW), nupoiau3. IIpoaykTel
nepepadoTku HeTH, UX IPUMEHEHUE B MPOMBINIJICHHOCTA U B ObITYy. KaMeHHbI
YTOJIb ¥ IPOAYKTHI €ro nepepadboTKy.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
O3HAaKOMJICHME ¢ oOpa3llaMy IUIaCTMAacC, KaydyyKOB W PE3UHbI, KOJUJIEKIIHH
«Hebtb» wu  «Yromp», MOJICIUPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB U
raJIOT€HONIPOU3BOAHBIX, MTPOBEICHNE NPAKTUYCCKON PabOThI: TMOTyYeHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.




Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUN ).

Kuciaopoaconepxamme oprannyeckue coeuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHOJ: CTPOECHHE,
dbu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiMu C aKTUBHBIMH METaJJIAMH,
raJIoreHOBOZIOPO/IAMH, TOpEHHue), MNpuMeHeHue. BogopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOoIa U 3TaHOJIa Ha OPTraHK3M YeJIOBEKa.

MHOroaTtoMHbl€  CHUPTHL.  DTUJIEHIJIMKOIbL W  TJUIEPUH: CTPOEHUE,
dbu3udyeckue W XMMHYECKHE CBOHCTBA (B3aUMOJIEHCTBHE CO  IIEJIOYHBIMU
MeTaJlaMHi, KaueCTBEHHAasl peakiusi Ha MHOTOATOMHbIe crnupThl). JlelicTBUe Ha
opraHusM yesnoseka. [[puMeHeHue riuiepruHa U STUICHTITUKOISL.

@deHoJ: CTPOCHHME MOJEKYIbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U Kemowusl. DopManbpAeTH]l, alETAIBIACTHI: CTPOEHUE,
dbu3nYecKue U XUMHYECKUE CBOWCTBA (pEaKIMU OKUCJICHUS W BOCCTAHOBJIEHWS,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3ndecKkue U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue Uit Kiacca KUCJIOT, peakuus dTepu(puKainum), MoJIydeHrue U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCI0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JEHCTBHUE.

Cnoxxnble 3(QUpbl KakK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomorundeckas
POJIb JKUPOB.

VYrneBonsl:  cocraB, KiIaccupuKanus ~— yrieBogoB  (MOHO-, JHU- U
noJiucaxapuibl). I'7oko3a — MpocTerIuii MOHOCaXapuI: OCOOEHHOCTH CTPOSHUS
MOJICKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugnpokcuoMm meau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBIICHHE, OpOYKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. Porocunte3. OpykTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nemnonosa kak npupoaHbie noiuMepbl. CTpoeHHE Kpaxmania U
ueutoiao3bl.  dU3MYeckMe ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHasl PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAIICHUI:
MpOBEJCHNE, HAOIIOJICHHE W ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE >TaHOJa
okcugom Menu(ll)), MHOroatroMHbIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHA



cepeopa(l) u ruapokcuaom wmenu(ll), B3aumoneiicTBue kpaxmaia ¢ HOJIOM),
MIPOBEJICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacu€rHbie 3anaum.

Bblunciendss 1o ypaBHEHHIO XWUMHUYECKOM peakiuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECCTB WU MPOJTYKTOB PEAKIINH ).

A3oTcoaepxKaliue opraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTHI KaK aM(oTepHble OopraHuyeckue coeauHeHus. Ouznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TpPETUYHAs CTPYKTypa OenKkoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, ICHATypalusl, KaueCTBEHHbIE PEaKIIUU Ha OCIIKU.

OKCIepUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
HAOJII0/IEHUE U OMMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OCIKOB IIPH
HarpeBaHWU, IBETHBIC PEAKIIUU OCTTKOB.

BricokomosiekyJasipHbIE COeTMHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJIIPHBIX COCIUHEHU: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeIMeTHbIE CBA3U.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiIacCUpUKAIs, EPHUOJUIHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOAECTUPOBAHUE.

®usnka: MaTepusi, DSHEprus, macca, aToM, DJJIEKTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHOE€ COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kmerka, opranmsMm, Omocdepa, oOMEH BEImECTB B OpraHU3ME,
doTtocuHTe3, OWOIOTMYECKH AaKTUBHBIE BemiecTBa (OENKH, YTIEBOMABI, >KUPHI,
(dbepMeHTHI).



['eorpadusi: MmuHepanbl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAEMBbIE, TOITUIUBO,
peCypCHI.

TexHonorusi: NUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIUE CPENICTBA, JEKAPCTBEHHBIE U KOCMETUUECKHUE MPENapaThl, MaTepuaibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. DJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeliesieHUsl 3JIEKTPOHOB IO OpOUTaisiM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIO0B. IIEKTPOHHAS KOHPUTYpAIUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
XuMH4deckux emMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB IO TpPyHIaM U MEPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XHMHYECKOH CBA3U
(xoBaJIeHTHAs] HEMOJSpHAs M TOJSpHAs, MOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XHMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akienTopHeiil). Bomopoanas cBs3b. BajleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTb.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.

[lonaTne o nucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBast 10151 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupuranuss — XMMHUYECKHMX — PEaKIHd B
HEOPraHUYECKONM M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pas3nuHbIX (pakropoB. OOpaTuMble
peakunr. XUMHYECKOE paBHOBecue. DaKTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipuanun Jle [larense.



DnekTponauTnyeckas aqucconuanus. CuiibHbIE U c1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHctpauus Tabnun «llepuonuueckas cucrtema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJeNied KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHWEe AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHUIA
BOJIOpO/ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIECHUE CPEIbl pACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIUu HOHHOro oOMeHa),
POBEICHUE MPAKTUYECKOU paboThl «Bnusinue paznudHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEaKklUuil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, pacu€Thl C HCIOJIb30BAHUEM TOHATHUS «MacCOBas
JIOJISI BEIIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuueckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3NYeCcKue CBOMCTBA HEMETAIJIOB. AJIIOTPONMS HEMETAUIOB (HAa MpuUMeEpe
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docchopa, yrmepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOACOAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHUN ).

[IprMeHeHnEe BaXKHENIIUX HEMETAIJIOB U KX COCIUHEHUM.

Mertamnel. [lonoxenne merauioB B llepuonmyeckon cucTteMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYEK
atoMoB MetauioB. Ob0mue ¢uzndeckue coiicTBa MetaioB. CIiaBel METaJIIOB.
DNEKTPOXUMUUYECKUHN Pl HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATPHM, Kajlui, KaJbIWH,
MarHui, aJlOMUHUM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHCHHUIA.

OO6mwme crocoObl MOTy4YeHUs] METauioB. [I[puMeHeHHe MeTalljioB B OBITY U
TEXHHKE.

OKCIepUMEHTAIbHbIE METOJbl M3YYEHHMS BEIIECTB W MX IPEBpAIlCHUMN:
M3yYeHHE KOJUICKIMU «MeTauibl U CILIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHWE W OIMCAHHWE JISMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMNBITOB (B3aUMOJICUCTBUE THAPOKCHIA ATIOMHHHUS C PAacTBOpaMHU
KHUCJIOT | IIEJI0YeH, KaueCTBEHHBIC PEAKIIMU HAa KATHOHBI METAJLJIOB).

Pacuértnblie 3amaun.



Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHs U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOU, SHEPreTUYECKOU M MHUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MEIULMHBI. [IoHSATHE O HAayYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIIEHHOTO
NOJIyYEHUS] BAXKHENUIINX BELIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPHAJOB: BAXXHEHIINE CTPOUTEIIbHBIC
Marepuasbl, KOHCTPYKUMOHHBIE MaTepUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl Uil 3JEKTPOHUKH, HAaHOMATEPHAJIbl, OPraHUYECKUE W MUHEpaJbHBIC
yI00peHus.

XUMHUSL U 3I0pOBbE YEJIOBEKAa: MpAaBUJIAa MCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacHOrO0 MCIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHH
B [IOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HEOopraHM4ecko XuMHH B 11 Kitacce OCyIIecTBIIIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHM, TaK W TOHATHH, SBISIOIINUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuiue ecrecTBEHHO-Hay4yHbIE MOHATHUS: HAy4HbIH (DakT, THIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(PUKAIUsA, M[EePUOJUYHOCTb, HaOIIO/IECHNUE,
JKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, paAOaKTUBHOCTb, MOJIEKYJIA, JHEPTE€TUYECKUN YPOBEHbD, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, (PU3MYECKHUE BEIMYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BATAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaEeMble, TOILIMBO,
pecypchl.

TexHOoIorus: XUMHUYECKasi NMPOMBIIUIEHHOCTb, METAJUIYprus, IPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaAIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHIICBas
IPOMBIIUIEHHOCTh,  (papMaleBTUYeCKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKHX IIPEnaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

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

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPAXJTAHCKOTO OOIIECTBAa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JEATETHbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS. O COLUMAIbHBIX HOpPMax M TMpaBUJIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

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] XUMHUHU, OCO3HAHUS TOTO, YTO JOCTIDKCHHS HAyKH €CTh pPe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MHQPOpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
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 TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus 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 XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrux BHIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
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, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIOOATBHOTO XapaKkTepa HKOJOTHMYECKUX TMpoOJieM, BIMSIHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTHYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEUICHUHU TJI00ATbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUS CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIUMXCS JAHHBIX C LENbI0 IOJyYEHHs
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHenuuKy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIE NEHCTBUA (TMO3HABaTEIbHbIC, KOMMYHUKATHUBHEIC,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONpENIENIATh eI JESITEIbHOCTH, 3ajiaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU Il KJIacCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATENBbHBIX M MPAKTUUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMHU METOJOB HAyYHOr'O IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METO/IOB TO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHMKAX WHPopMammu (HaAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3amPOChl U MPUMEHSTh PAa3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMY  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  HACH, (OPMYJIHUPOBATH CBOM  MPEJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAaKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCAJTbHBIMHU PEryJATUBHBIMHU JeiiCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Hambosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUSA»
OTpa)XaroT:

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



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /IS pEIICHUs TPAKTUUYECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KUCTIOPO/ W a30TCOJAEPKAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
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(hOpMHUPOBAHHOCTh YMEHHI BBISBISITH XapaKTepHbIE MPU3HAKU TOHSTHIM,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYIO) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJICKHOCTh HM3yUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€aApUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, 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 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWJIEH, MPOMMJIEH, AalleTHUJIEH,
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 ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

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

c(hOpMHPOBAHHOCTh YMEHMH BIIAJIETh CUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHSATUS pPEIIeHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIMSMHU IO BHITOJHEHHUIO J1aOOPaTOPHBIX
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, JCHATYpaIis OCIKOB MPH HArpEeBaHWUU, I[BETHHIC pPEAKIMH OEJIKOB) 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 GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT, Ha mpumepax CHocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYalolUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IIPUPOHOMU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIICHbh OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XMMUYECKOE PABHOBECHE);, TEOPUHU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpYU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAs U3BECTh, MUThEBAs CO/AA, IUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAJUINYECKasi, BOJOPOHASI) B COCTUHEHUSX, THUII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa U J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, 00 CHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «QHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IuMYHBIM IpPHU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BCIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TMPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
NIpH XUMHUYECKHX PEaKIMIX, MacChl BEIIECTBA MM 00BEMA ra30B MO M3BECTHOMY
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 YMEHUI COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKUHN
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pEeaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECCTB, MOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3jaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust http://college.ru/himiya/
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 3 http://www.chemnet.ru
M. Bbyrneposa http://him.1september.ru
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
http://college.ru/himiya/
2.1 [IpenenbHbIC YTaeBOIOPOABI — aTKAHbBI 2 http://www.chemnet.ru
http://him.1september.ru
HenpenenbHabie yriieBoI0poabl: aTKEHBI http://college.ru/himiya/
2.2 P o POARL: ’ 6 1 http://www.chemnet.ru
ATIKATHCHEL, ATKUHET http://him.1september.ru
http://college.ru/himiya/
2.3 ApoMartudeckue yrieBoA0pO bl 2 http://www.chemnet.ru
http://him.1september.ru
[IpupoHBIE ICTOYHUKH YTIIEBOIOPOJIOB U http:/fcollege.ru/himiya/
2.4 pHp 5 r P 3 1 http://www.chemnet.ru
X TiepepaboTra http://him.1september.ru
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEeHNs




http://college.ru/himiya/

3.1 Cruptel. DeHON 3 http://www.chemnet.ru
http://him.1september.ru
Anbrerunbl. KapOOHOBBIE KUCIIOTHI http://college.ru/himiya/
3.2 C 7 http://www.chemnet.ru
HOKHBIC SPUPEI http://him.1september.ru
http://college.ru/himiya/
3.3 VYrieBoabl 3 http://www.chemnet.ru
http://him.1september.ru
Wroro mo pazueny 13
Pasznea 4. Azorconepskanye oprannyeckue coeIuHeHus
http://college.ru/himiya/
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 3 http://www.chemnet.ru
http://him.1september.ru
Hroro mo pazgeny 3
Pasnen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
http://college.ru/himiya/
5.1 [Tnactmaccel. Kayayku. Bosokna 2 http://www.chemnet.ru
http://him.1september.ru
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuit 3aKkoH http://college.ru/himiya/
1.1 u [leproanueckas cucTeMa XUMHYECKUX 3 http://www.chemnet.ru
snemenTtoB /1. 1. Menneneesa http://him.1september.ru
19 Crpoenue BemiectBa. MHOTOOOpasme 4 h;:fp/;fmec:;ﬁ:}n;ﬁ/
petiects http://him.1september.ru
http://college.ru/himiya/
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 http://www.chemnet.ru
http://him.1september.ru
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xummusi
http://college.ru/himiya/
2.1 Mertaiisl 6 1 http://www.chemnet.ru
http://him.1september.ru
http://college.ru/himiya/
2.2 Hemeramisr 9 1 1 http://www.chemnet.ru
http://him.1september.ru
CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX http:/fcollege.ru/himiya/
2.3 P P 2 http://www.chemnet.ru
pettects http://him.1september.ru
Hroro no paszneny 17




Pa3gen 3. Xumus u ;Ku3HbL

http://college.ru/himiya/

3.1 XuMUS B )KU3Hb 4 http://www.chemnet.ru
http://him.1september.ru
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




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

» Xumus, 11 xknace/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
JIeéBkun A.H., Akinonepnoe odmiectBo «M3natenscTBo «lIpocBemeHue

» Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBenieHne

» Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Metoaudeckoe nocooue mo yueonuky ['abpuensu O.C.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru



