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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «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
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CPEHEr0 00IIero oOpa3oBaHMS CpPEICTBAMHU y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
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 JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o0 cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMH HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHHS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
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 U COLMAIHA3ALUU
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o01Iiero o0pa3oBaHusl, MpU ONpEACTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. 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 XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX 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 o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxareiibHas XapaKTepUCTHKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTHYECKUX 3a]1a4.

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

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Jis PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BaTh
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, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYCCKUMHU SIBIICHUSIMU.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBaHusi, coctapiseT 68 yacos: 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 opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

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

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpAIICHUN:
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 (TU1aBlieHHUe, 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: OytamueH-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
— TpOCTEHIINH TpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (u3nueckue W
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Toayon:
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 YrIe€BOAOPOAOB. lIpupoaHBIM ra3 U IONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro NepepadoTKH.

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: MOJyYEHHE ATHIICHA

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 WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepsxkamue opranudeckKue coeJHHEHUSA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIAa U ATAHOJIA HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue riMnepruHa U STUIEHTIIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUeCTBEHHBIE PEAKIMH ), IOJyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAas KHCIJIOTHI KakK MPEJICTABUTENIM BBICHIMX 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, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaenne ammuadHbiM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeoNI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaya (THApPOIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkanue OpraHnueckue COeIMHEHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMSA U ITOJIMKOHICHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYHIECTBISETCS 4epe3 HCMOJb30BaHHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX MOHATHM, TaK U NOHATUMN, SBISIOMIMXCS CUCTEMHBIMH I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, Kiaccudukanus, NepUOJUIHOCTb, HAOIIOACHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

@usuka: Martepus, DJHEPrus, Macca, aToM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEUIECTBA, (PM3HUECKHUE BEJIMUMUHBI U €ITMHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHONMorHs: MNHILIEBbIE MNPOAYKThI, OCHOBBI PAlMOHAIBHOTO MHUTAHUA,
MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE IMpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. AToMm. Sapo artoma, H30TONBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEHIECTB IO TPyNIaM U TEPUOIAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBI W JIOHOPHO-
akuenTopHeiit). BopopoaHass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

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

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Ttaonui «llepuoandeckas cucrema xumMuueckux siementoB JI. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTopa, ONMpEAesICHUE CPeibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro 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 HCIOJb30BAHUMEM MOHATHS «MaccoBas
JIOJIS1 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 BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
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 o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
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 BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE 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 ObBITOBOM XUMUU
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 TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaMeTHbIM). HaydHOo-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE 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
JESITENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
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:

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
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, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMTOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUS]I K HCTOPUYECKOMY U HAy4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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 IMOBEICHNUS,

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
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IIOCIEICTBUH ATHUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoIeHns TpaBmwiI 0E€30MacHOro OOpalleHus C BeHIeCTBAaMU 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 MPUBBIYEK (YMOTPEOICHUS
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 PEUICHUHM NPAKTHUYECKUX 3aj]ay
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 TPYJIOBOU NeATEIbHOCTH;

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) 3K0JIOTN4eCKOr0 BOCIIMTAHUA:

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 TIPEANTPUHUMAEMBIX JEHCTBUHN U TIPEJOTBpAIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOATH HJIEOJOTHUHU
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 PAIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3[aHUU 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 €€ TyMAaHUCTUYECKON HAMNpPaBICHHOCTH W Ba)XHOM pOJIIM B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMUIMHBI, OOECIEUYCHUH YCIIOBUM
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 SIBJICHUM 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 pealbHbIX KU3HEHHbBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cpepax MpodheccrnoHaIbHOMI

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
MCKIUCTUIIIIMHAPHBIC (MG}KHPCJIMCTHBIC) 06H1€HaquBI€ IMOHATHUSA, OTPAXKAIOIINC
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, IMPUHIMUII, 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 COIMATBHOW KOMIIETCHIIMHA 00YJIarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

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

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh LEIN JCSITEIbHOCTH, 3aJaBas IMapaMeTpbl W 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 COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCyKJIeHUs (MHIYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC 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 XUMUUECKUX PEAKIIMII.

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 KadyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENFHO IIPOTHO3UPOBATH €r0 pe3yNbTaT, (HOPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPAaBOYHBIE MOCOOUS,
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 wuHbpoOpManUU, HEOOXOAUMON JJisi BBIMOJHEHHUS Y4YEOHBIX 3ajau
ONPEIEIIEHHOTO TUIIA;

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

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

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

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
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 BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH 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 XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSA»
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 JIJIsl pEIICHUS TPAKTUUECKUX 3a]1a4
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, JIEKTPOOTPULIATEILHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJEp)Kalllie COEIUHEHHs,, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKHE 3HAHUSI,
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 YMEHMI BBISBIISAITH XapaKTepHbIE TMPU3HAKUA TOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

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

c(hOpMHPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€aApUHOBAs KUCIIOTA, MIII0K03a,
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 115t 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, 3TUJICH, MPOMWJIEH, AalleTHJIEH,
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 YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

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 YMEHHMM BIIAJIETh CUCTEMOM 3HAHHM 00 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 CHUTYyallUsiX, 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 COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
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, JCHATYypaIis OENKOB MPW HArpEeBaHWM, 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 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIeCO00pa3HOro MOBEIEHUs 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, moscHAT Ha mpuMepax CrocoObl
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  CHEeNbIX W CIa0OBUIAUIMX OOyYarolUXCsi: YMEHHE HCIOJb30BaTh
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 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 IPUPOTHOU
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, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XUMHUYECKOE pPaBHOBECHUE); TEOPUM U 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 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUW BBISBISATh XapaKTEPHbIE MPU3HAKU MOHSTHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

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

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAENATh BaJCHTHOCTb M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

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

c(OpPMUPOBAHHOCTh YMEHMM XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB 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€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IuYHBIM NpPH3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
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 KOHLA;



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

c(OpPMHPOBAHHOCTh YMCHHMH  PACKpPhIBATh  CYIIHOCTh  OKHCIHUTEIHHO-
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 Bo3aekcTBus (nmpuniui Jle [llaTensbe);

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

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 BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe IpaBuiia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEHUE MEPOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTalIH3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
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 (OPMYITHUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

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



chOpMUPOBAHHOCTh  YMEHHMH  coOJIoAaTh  MpaBUJIa  DKOJIOTHYECKH
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMmepax 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 W CIa0OBUIAIIMX OOYyYalOUIUMXCs: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOEIIJTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI EATEILHOCTH
pas3aenoB U TEM [IporpammHoe coaepkaHue
n/n 4acoB 00yyaromuxcs

yqe6H0r0 npeamMeTa

Paszpnenl.TeopeTn4yecKkneOCHOBBIOPraHMYECKOW XUMUH

11

IIpenmer
Oprannueckoil XMMUU.
Teopus cTpoeHus
OpraHUYECKHUX
COeIUHECHUN
A.M.bytnepoBa

3

[Ipenmer opraHnyeckor XUMHHU:

€€ BO3HUKHOBEHUE, PA3BUTHUE U
3HAYEHUE B MOJTYYCHUU HOBBIX BEILIECTB
U MaTtepuanoB. Teopus cTpoeHus
OPraHUYECKUX COCIUHEHUN
A.M.bytnepoBa, €€ OCHOBHbIE
nosiokeHusi. CTpyKTYpHBIE (OPMYJIBI
Opranunyeckux BemiecTB. ['omomnorus,
n3oMepusi. XMMUYECKas CBSI3b

B OPraHUYECKUX COCIUHEHUAX KPAaTHbBIC
CBSI3U,G-UT-CBS3H.

[IpencraBnenue o KiaccuuKanuu
Opranunyeckux BeuiecTB. HomeHnkmnarypa
OPTaHUYECKHUX COCTMHEHUMN
(cuctemaTuueckas)u TpUBUAJIbHbIE
Ha3BaHUS BAXHEUIIHUX MPEICTABUTEIICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNepUMEHTAIbHbIE METO/bI
U3YyYCHHS BEeleCTB M UX MPeBpPaLlleHUi:

PackpbiBaTh CMBICT N3y4aeMBbIX
MOHSATUH(BBISABIIATh UX XapaKTEPHBIC
MIPU3HAKH ),yCTaHABIIUBAThH UX
B3aUMOCBSI3b.

[IpuMEHSTh OJIOKEHUS TEOPUHU
CTPOEHHSI OPTaHUYECKUX BELIECTB
A.M.bytneposa 11t 00BSICHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHMS.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTOM,
COKpAaIEHHOMN )POPMYIT OPTaHUYECKUX
BELIECTB.

OnpenensiTe BUJIbI XUMUYECKOU CBSI3U
(oMHApHBIE, KPATHHIE)B OPTAHUYECKUX
COEIMHEHUSIX.

PackpbIBaTh poJib OPraHMYECKON XUMUU
B [IPUPOJIE, XapaKTepU30BaTh €€

25




e JleMOHCTpanuu:

— O3zHakomJeHue ¢ o0pas3aMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMU
Ha MX OCHOBE;

— OMnbITHI IO TPEBPALIEHUIO
OpraHUYECKUX BEIICCTB MPU HarPeBaHUU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

e JlaGopaTopHbIE OMBITHI:
—MOJICTTUPOBAHUE MOJICKYJT
OpPraHUYECKUX BEIIECTB

3HAaY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBS3h C IPYTUMHA
HayKaMH.

HaOmronats 1 onuceIiBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
U OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Hroro no pazneny

Paznen2.YriaeBoaopoanbl

2.1 | IlpenenbHbIC
yIIIEBOAOPOIbI—
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUM psill. MeTaH u 3TaH—
MIPOCTEUIIINE TPEACTABUTENN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bU3UYECKUe U XUMHYECKHIE CBOMCTBA
(peakuuu 3aMeIleHusl U TOPEHHUs),
HAaXOXKJICHUE B MPUPOJE, MOJTYUYCHUE U
MIPUMEHCHUE

2.2 | HempenesbHbIe
YTJICBOJIOPOJIBI:
aJIKEHBI, aJIKaJUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN PsAll. DTHIICH —
MIPOCTEUIIIAN TPEACTABUTEND AIIKEHOB:
COCTaB, XMMHUYECKOE CTPOEHUE,
¢dbu3nUecKre 1 XUMUYIECKHIE CBONCTBA
(peakuuu rugpupoOBaHus,
rajioreHUuPOBAHUS, TUAPATALIUH,

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUI (BBIABISATH UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aUMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOIIHUE MTOHSITHS

MIpY ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHU OPTaHUYECKUX
COCIUHECHUM.

Hcnonp30BaTh XUMAYECKYIO CUMBOJIMKY
JUTS COCTABJIEHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHOMN )(pOPMYIT OPTraHUIECCKHX
BEIIECTB.

YcraHaBiIuBaTh NPUHAIJIEKHOCTD
BEIIECTB K OMPEJICIICHHOMY KJIACCY
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OKHUCIICHUS U TIOJIMMEPHU3AIIHH )
HaXO0XJEHUE B MPUPOJE, MOTYUCHUE U
IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u
MeTUNIOyTaaueH-1,3, XuMuyeckoe
CTpOEHUE, peaKIus

MOJIMMEPU3ALINY, IPUMEHEHUE (151
CHUHTE3a NPUPOJIHOTO U
CHUHTETHUYECKOIO

KayudyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PAI.
ALIETUJIEH — IPOCTEUIIU I
MIPEJICTaBUTENb AIKWHOB :COCTAB,
XUMHUYECKOE CTpOeHUE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaKkiiuu
TUJPUPOBAHMS, TAJTOTCHUPOBAHUS,
TUJpaTali TOPEHUS ), HAXO0XKICHUE

B NMPUPOJIC, MOJYYECHUE U TPUMEHEHHUE

2.3

ApomaTtuueckue
YTIE€BOAOPOBI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
bu3uIECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakiuy raJoreHupOBAHMS U
HUTPOBAHUSA ), IOTYyUYCHHE

U IpuMeHeHne .BiausHue 6eH3oia

Ha OpraHm3M 4ejioBeka. [ 'eHeTnueckas
CBSI3b YTJICBOJIOPOIOB

YTJIEBOAOPOJIOB MO COCTaBY U
CTPOCHHUIO, HA3bIBATh UX

[0 CUCTEMATUYE€CKO HOMEHKIIATYyPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJICNIbHBIX MpEe/ICTaBUTEIEH
YTJIEBOAOPOIOB.

OrnpenensiTe BUJIbl XUMUUYECKOUN CBS3U
B MOJIEKYJax yriIeBOJOPOOB;
XapaKkTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puUMeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MpEJICTaBUTENCH pa3IMUHbBIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
STUJICHA,alleTHIeHa,0yTaaueHa-1,3,
OeH30J1a, TOJIyoJIa).

BbISIBIATE TEHETUUECKYIO CBSI3b MEXKTY
YTJIEBOJOPOJIaMH U MOJITBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKHUX
PEAKIMHI C UCTOJIb30BAHUEM

CTPYKTYPHBIX (OPMYIL.
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2.4

IIpuponnsie
HCTOYHHKH
YIJIEBOJOPOIOB U UX
nepepadboTka

[Ipupoanslii raz. [lonyTHble HEQTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NepEeroHKa, KPeKUHT (TepMHUUYECKHIA,
KatanuTuieckuil). IlpoayKTol
nepepaboTku He(TH, UX IPUMEHEHUE
B IIPOMBIIIICHHOCTH U B OBITY.
KamenHslii yroibs 1 IpoAyKThI €ro
nepepadboTKU.

JKCcnepuMeHTaTbHbIE METObI
U3yYeHHs BellecTB

U UX NpeBpalleHui:

e JleMOHCTpanuu:

— koutekunu«HepTe»u«Yronby;

— BugeopparmeHT«Bynkanuzanus
PE3UHBD.

e JlaGopaTopHbIE OMBITHI:

— KauecTBeHnHOE onpeneneHue
yriaepoaa u BOJIOPOJa B OpraHU4EeCKUX
BELIECTBAX;

— O3HAKOMJICHHE C 00pa3amMu
IUIACTMACC, Kay4yKOB U

PE3HHBI;

— MOJEIUPOBAHUE

MOJIEKYJI YIJIEBOJIOPOJOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue padbOTHI:

Xapakrepu3oBaTb UCTOUHUKHU
YIIEBOAOPOIHOTO ChIpbs (HEPTH,
IPUPOAHBIN Ta3, yroiib), CHOCOOBI UX
nepepaboTKU U MPaKTHYECKOE
NPUMEHEHHUE MOTYy4aEMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO- HAYYHbIE
METO/1bl IO3HAHUS — MPOBECHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
sKCIiepuMeHTa(J1ab0paTOpPHBIE ONBITHI U
pakTU4YecKue paboThl).

CrnenoBatb npaBuiiaM 6€30MacHOM
paboThl B 1TabopaTopuu

IIPYU MCIIOJIb30BAaHUH XUMUYECKON
HOCYZIbl U 000PYJOBAHMSI, @ TAKXKe
IpaBUjIaM OOpAIEHHS C BELLIECTBAMU

B COOTBETCTBUM C MHCTPYKUHUSAMHU
BBINOJIHEHUS TaOOPATOPHBIX ONBITOB

U TIPAaKTHYECKUX PaboT 1Mo

NOJIYYEHHIO U U3YUECHHIO
OpPraHUYECKHUX BEILECTB.

[IpencraBiATh pe3yiabTaThl
HKCIEPUMEHTA B opMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIINX PEAKIINI
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIUHUCIEHUS

JUTS OTIPEAEIICHUS] MOJIEKYJISIPHON
(GopMyIIBl OPraHUYECKOT0 BELIECTBA,
110 YPABHEHUIO XUMUYECKON PEaKLuu.
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Nel.ITommyyenue sTuneHa U U3y4yeHHe
€r0 CBOUCTB.
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e Pacu€THble3a1auu:

— ONIPEAETICHUE MOJIEKYIIIPHOU
dbopMyITEIOpraHnYECKOTOBEIIECTRA

II0 MaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKHUX JJIEMEHTOB;

— PacyEThIIOYPaBHEHUIOXUMHUUECKOU
peaxkuuu

CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIISITHCBOIOINIO3HABATEIbHY O
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JeSITEIIbHOCTH

Uroro no pazneny 13

Paznen3.Kucsopoaconep:kammneoprannyecKuecoeInHeHnst

3.1 | Criuptol. Penon 3

[IpenensHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ DTAHOJI, XUMHUYECKOE
cTpoeHue, GU3NIECKUE U XUMUIECKUE
CBOICTBA (pEaKIUHU C AKTUBHBIMU
MEeTaJJIaMH, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHenne. Bogopoanas
CBA3b. OU3HOIOTHUECKOE IEHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJI0BeKa.

MHOroaToMHbI€ CIIUPTHI: STUIICHTJIMKOJIb
Y TJIMIEPUH, XUMHUYECKOE CTPOCHUE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO IIEJIOUYHBIMU
MeTaJlJIaMH, KaUeCTBEHHAs peaKIus
Ha MHOTOAQTOMHBIE CITUPTHI).
DOuU3N0I0rnYecKoe JSHCTBHE

Ha OpraHu3M uesioBeka. [[pumenenue
TJIUIEpUHA U ATUJICHTIIUKOJIS.

PackpriBaTh CMBICT N3y4aeMbIX
MOHSATUH(BBISABIIATh UX XapaKTEePHbIE
MIPU3HAKHN ), YCTAHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHNE MOHATHS

IIPU OMHUCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLICHU OPTaHUYECKUX
COEeIUHCHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIEHHOMN )POPMYyIT OPTaHUUECKUX
BEILIECTB.

VY craHaBnuBaTh NPUHAIEHKHOCTh
BEILIECTB K ONPEICIICHHOMY KJIacCy

[0 COCTaBY U CTPOEHHUIO, HA3bIBATh

MX TIO CUCTEMATHYECKOU
HOMEHKJIATYPE;
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HpI/IBOI[I/ITB TPHUBHUAJIBHBIC HA3BAHU
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®enoi. CTpOEHHUE MOJIEKYIIHI,
¢usnyecKkue 1 XUMUIECKHE CBONCTBA
¢denona. TokcuyHOCTh (PpeHomNa, ero
bu3HoIIOrnYecKoe AeHCTBHE

Ha opraHusM uenoBeka. [[pumenenue
dbenona

3.2

Anbaerubl.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3Qupbl

Anpaerusl: GopManbIaeTHI U
aleTagbJerul, XMMHUIeCKOe CTPOCHHE,
bu3uYECKre U XUMHUYECKHUE CBOMCTBA
(peakIuy OKHMCJICHUS! 1 BOCCTAHOBJICHMUS,
KaueCTBEHHBIE PEAKIIUH ), IOJTYyUYCHHUE U
IpUMEHEHUE.

OHOOCHOBHBIE TIPEICTbHbIE
KapOOHOBBIE KUCIIOTHI: YKCyCHAas
KHCJIOTa, XUMHUYECKOE CTPOEHHUE,
bu3uYECKre U XUMHUYECKHUE CBOMCTBA
(oO1mIue CBOMCTBA KUCIIOT, PEaKIIHs
sTepudrKaIun), TOJIyIeHNUE U
npuMeHeHne. CTeaprHOBas U OJICHHOBAS
KHCJIOTHI KaK IIPEACTAaBUTEIIN BBICIIIAX
KapOOHOBBIX KHUCIIOT. MbIJIa KaK COJIU
BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ICHCTBUE.

CroxHbIe 23QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uaposnus
CJIIOKHBIX 3(GUpOB. JKUphI Kak

OTJEJIbHBIX MPEACTABUTENECH
KUCIIOPOACOEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHUe, PU3NYECKUEe U
XUMHYECKHE CBOMCTBA, BAXKHEHIIINEC
CIIOCOOBI TTOJTYYEHHUS TUITUYHBIX
MPECTABUTENCUPAZTNYHBIXKIIACCOB
KUCJIOPOJICOJAEPKAIIUX COCTUHEHU
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hbopmanbaeruaa,
aleTalbAeTuAa, YKCYCHOW KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmarna,
LEJUTIOJI03bI ); BBISIBIIATh TEHETUYECKYIO
CBA3b MEK]ly HUMH U MOJITBEPKIAThH €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIIUX XUMHUUYECKUX
peakiuii ¢ UCOJIb30BAHUEM

CTPYKTYPHBIX (DOPMYIL.

OnuceIiBaTh COCTaB,
XUMHUYECKOE CTpOEHHUE u
MpPUMEHEHUE KUPOB,

XapaKTEPU30BaTh UX 3HAUCHUE

JUISL )KU3HEIESTEIBHOCTH OPTraHU3MOB.
Oco3HaBaTh ONACHOCTbH BO3/ICHCTBHUS
Ha JKMBBIE OPTAHU3MbI ONPEAECIEHHBIX
OPraHUYE€CKUX BELIECTB, MOACHATH

Ha MpUMepax cnocoObl YMEHBIIECHUS
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IIPOU3BOJHBIE TJIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. [ UIApOIU3 KUpOB

3.3

YrieBoabl

VYriieBoabl: cocTaB, KilaccupuKaus
yIieBOJI0B (MOHO-, TU- U
nosucaxapuibl). ['moko3a —
IIPOCTEUIIINI MOHOCAXapHU.I:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
du3nueckre 1 XMMUYECKUE CBOMCTBA
IJIFOKO3BI (B3aUMOJICHCTBHE

¢ runpokcuaom menu(ll), oxucnenue
aMMHaYHBIM PACTBOPOM OKCHJIA
cepebpa(l),BoccTanoBnenne, OpoxeHne
TJIFOKO3BI ), HAXOXKIECHUE B IPUPOJIE,
IpUMEHEHHE TITI0KO03bI, OMOJIOTHYeCcKast
POJIb B KU3HENIEATETLHOCTH OPraHU3Ma
yenoBeka. dorocunTe3. Dpykro3a Kak
U30MEp TITIOKO3bI.

Caxapo3za — npeICTaBUTEb
JUcaxapu0B, TUAPOIIN3 Caxapo3bl,
HAX0XJCHUE B IPUPOJIE U IPUMEHEHUE.
Kpaxman u nemnono3a Kak MpUpoIHbIe
HOJIUMEPBI: CTPOEHUE Kpaxmalia u
LEJITIONO3bI ,(PU3NYECKIE U XUMHUYECKHE
CBOMCTBa Kpaxmaja (THUIpOJIH3,
KadecTBeHHas peakius ¢ HOJIOM).
JKcnepruMeHTAIbHbIE MeTO/bI
U3YyYeHUsl BellecTB U UX NpeBpalleHmii:

Y TIPEJI0TBPAILICHHUS UX BPETHOTO
BO3/CHCTBHSI HA OpTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/ICHNE U OTICAHNE XHMHYECKOTO
IKCTIEpUMEHTa(J1a00paTOPHBICOTBITHIN
pakTU4YeCcKue paboThl).

CnenoBath npaBuiIaM 6e30MacHON
paboTel B TabopaTtopuu

IIPU UCTIOJIb30BAHUY XUMUYECKOM
MIOCY/IBI 1 00OPY/IOBAHMSI, & TAKXKE
npaBuiIaM OOpaIIeHHs C BEIEeCTBAMHU
B COOTBETCTBUH C HHCTPYKLIUSIMHU
BBITTOJTHEHHSI TA0OPATOPHBIX OIBITOB
U TIPaKTHYECKUX paboT 1o
HOJTYYEHUIO U U3yYCHUIO
OpPraHNYECKUX BEIIECTB.
[IpencTaBisTh pe3yabTaThl
HKCIEPUMEHTA B opMe 3aIlucu

YPaBHEHUH COOTBETCTBYIOIINX PEAKIINI

Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BBIYHCIICHUSA

JUTS OTIPEJICIICHUSI MOJICKYJISIPHOU
(hopMyIIbl OpraHMYECKOTO BEIIECTBA,
110 YPABHCHUIO XMMUYECKOW PEAKIIHH.
CaMOCTOSITENIbHO TNIAHUPOBATh U
OCYIIECTBJIATH CBOIO MTO3HABATEIILHYIO
JIeSITeIbHOCTh; TPUHUMATh AKTUBHOE

33




e JlaGopaTopHbIE OMBITHI:

— I'openue cnupros;

— Bzaumoneinctue

[JIMIIEPUHA C TUIPOKCUIIOM
menu(Il);

— KauecTtBeHHBIC peakiinuu
aJbACTUI0B (OKHCICHUE aMMHAYHBIM
pacTBOpPOM OKcujia cepedpa u
rugapokcuaom meau(Il));

— B3zaumonerictBre kpaxmalia ¢ HOJIOM.
o [IpakTnueckue pabOTHI:
No2.CgolicTBa pacTBOpa yKCYCHOU
KHCJIOTHI.

e PacuérHble 3a1au:

— OIpENIENIEHUE MOJIEKYIJIIPHOU
bopMyJTBI OpraHUYECcKOro
BEILECTBA 10 MACCOBBIM JOJISIM
aTOMOB XUMHUYECKHUX 3JIEMEHTOB U
1o Macce (00beMy) IIPOTYKTOB
CrOpaHus;

— pacu€Thl 110 YPAaBHEHUIO
XUMHWYECKOU pEaKIuu

y4dacTue B IPYIIOBON yuyeOHOM
JEATEIIBHOCTH

Uroro no pazneny 13

Paznend.A3zorcoaepkammeopranuyeckuecoeInHeHus!
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4.1

AMWHEL.
AMWHOKHUCIOTHI.
benxn

AMMHBI: METUJIAMUH — IPOCTENUIITNI
IIpEACTaBUTEIb AMUHOB: COCTaB,
XUMHYECKOE CTPOEHUE, GU3HUECKHUE U
XUMHUYECKHUE CBOMCTBA(pEaKIINU

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUN(BBIABIATh UX XapaKTEPHbIE
MPU3HAKH ), yCTAaHABIUBATh UX
B3aUMOCBS3b ,HCIIOJIb30BATh
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C KHCJIOTAMU U TOPEHUS ),HAXO0XKICHHE

B MIPUPOJIe. AMUHOKUCIIOTHI KaK
aMdoTepHbIe OPraHNYECKUE COSTUHCHHUS.
PuU3nUEeCKUE U XUMUYECKUE CBOUCTBA
AMUHOKHUCJIOT (Ha IpUMEpe TIIUILIHUHA).
buonornueckoe 3HaUeHHE aMUHOKHUCIIOT.
CuHTE3 MEeNnTHI0B.

benku kak mpuUpoOIHBIE TTOJTMMEPHI.
[TepBuuHasi, BTopr4Hasi U TpETUIHAS
CTPYKTypa O0enKkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JieHaTypalusi, KaueCTBEHHbIE PEAKIIUU
Ha OeJKH.

JKcrepuMeHTATbHbIE METObI
H3Yy4YeHMs BellecTB M UX NpeBpallleHHIA:

e JleMOHCTpanuu:
— Jlenatypanus OSIKOB ITPU HArPeBaHUU;
— lIBeTHBIC peakIuu OEIKOB

CoOOTBETCTBYIOIINE TOHATHUS

[Ipu onucannm cocraBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCAUHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpamEHHOMN )(HOopPMYIT OPraHUIECKUX
BEILIECTB.

Onpenensate MPUHAJIC)KHOCTh
BEILIECTB K OINPENEICHHOMY KJlaccy IO
COCTaBYy M CTPOEHHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAJIbHBIC HA3BAHUS
OTJIENIbHBIX MPEICTABUTEIEH.
XapakTepu30BaTh COCTAB, CTPOCHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TATUIHBIX
MIPECTABUTEIIEH a30TCOAEPKALINX
coeIMHEeHUM(MeTUIIaMiHa, TJIUINHA,
OCJKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHbBIE CBOMCTBA OEJIKOB; MOSICHATD
Ha IpUMepax 3HadeHue OCIIKOB

JUIS. OpraHu3Ma 4eJIOBEKa.

36



Hcronp30BaTh €CTECTBEHHO -
Hay4HbIE METOJIbI TO3HAHUS —
HaA0JII0/1aTh U ONUCHIBATh
JIEMOHCTPaLMOHHBIN

DKCIIEPUMEHT.

CamMoCTOATENBHO INIAHUPOBATH U
OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO
JEATEIbHOCTh; IPUHUMATh aKTUBHOE
ydacTue B IPpYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazneny 3

Pa3zaen.S5.BeicokOMOJIeKY/JIpHbIECOeIMHEHNS
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5.1

IInacTtMacchl.
Kayuykun. Bonokna

OCHOBHBIE TTOHATUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
MOHOMED, MOJIUMEP ,CTPYKTYPHOE 3BEHO,
CTEIECHb MOJUMEPU3AIUH, CPETHSISA
MoJieKyJisipHasi Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX
COEJIMHEHUN — MOJUMEPU3ALUS U
MOJIMKOH/ICHCAIHSI.

[TnacTMacchl (TOMUATHIICH,
MOJTUTTPONUIICH, MOJUBUHUIXJIOPHUI,
noaucTupon). HatypanbHblii 1
CUHTETUYECKUE KayIyKH
(OyTaueHOBBIN, XJIOPOIPEHOBBIN U
U30IPEHOBBIN). BooKHa: HaTypaabHbIE
(XJI0TOK, MIEPCTh, MENK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

BianeTs n3y4aeMbIMU XUMUYECKUMU
MIOHATUSAMMU: PACKPBIBATH CMBICII
M3y4aeMbIX IIOHATUHN U IPUMEHATH ITU
IIOHATUA IIPU ONMCAHUU COCTaBA U
CTPOEHUSI BBICOKOMOJIEKYJISIPHBIX
OpraHnnyecKkux BEIIECTB,

JUTsl OOBSICHEHHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIUKY
JUTSL COCTaBIICHUSI CTPYKTYPHBIX (hOpMyI
BEILIECTB U YPABHEHUM peaKIui
MTOJIMMEPU3ALIMU U TTOJTMKOHICHCALUY.
OnucelBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacpoCTpaHEHHBIX BUIOB
IIJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a),CHHTETUYECKHUE(KAPOH U
JaBcaH).

JKCcIepUMeHTATbHbIE MEeTO/bI
U3Yy4YeHMsl BelleCTB M X NpeBpalleHMii:
e JleMOHCTpanuu:

—O03HaKOMJIEHHE ¢ 00pa3lamMu
IPUPOJIHBIX HCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyykoB

B Pa3IU4HbIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OINKCHIBATH JJ€MOHCTPALIMOHHBIH
HKCIIEPUMEHT

Uroro no pazneny 2
OBILIEE KOJIMYECTBO 34
YACOB 110 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KomnnuectBo

pasziesioB U TeM

i\
y4e0OHOro npeamMera

qaCcoB

[IporpammuoOe conepxanue

OcHOBHBIC BUJIBI JACATEIBHOCTH
oOy4Jaronuxcs

Paznenl.TeopeTuyecKHEeOCHOBBIXUMMH

1.1 | Ctpoenue aToMOB. 3
[Tepunognueckuii
3aKOH U
[Tepnoanueckas
CHUCTEMa XUMHUYECKUX
AJIEMEHTOB
J..Menneneena

Xumuueckun dnemenT. AtoM. CoctaB
ATOMa ,u30TOIbI . DNEKTPOHHAS
00009Ka. DHEPreTUUeCKUe YPOBHU,
MOJYPOBHU. ATOMHBIC OPOHTAIH,

S-, p-,d-, f- ameMenThI. OCOOCHHOCTH
Pacnpenenenus aeKTpoHOB

10 OpOUTAJISIM B aTOMaX MaJIBIX H
OOJIBIITNX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTYypaIys aToOMOB.
[lepunoguueckuit 3aKOH U
[Tepuonndeckas cucTeMa XUMUYECKUX
sanemeHToB JI.M.MenneneeBa. Cs3b
[Teproanyeckoro 3aKkoHa u
[leproanueckoi CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
DJIEMEHTOB ¥ 00pa3yeMbIX UMM ITPOCTHIX
U CIIOHBIX BEILIECTB 10 TpymnIaM 1
nepuojiaM. 3Ha4eHUE TEPUOIUIECKOTO
3aKOHA U CUCTEMBI XUMHUIECKHUX

PackpbIBaTh CMBICIT H3y4aeMBbIX
TMOHATHH (BBISIBISITH UX XapaKTCPHBIC
MIPU3HAKH ), YCTAHABIMBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICIT TEPUOTNICCKOTO
3akoHa J[.M1.Menneneena u
JIEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu3oBaTh dJIECKTPOHHOE
CTPOCHUE aTOMOB XUMUYECKUX
371eMEHTOB | —411epruoa0B, UCTIOb3Ys
HOHATHSA S-,P-,d-3 IEKTpOHHBIE
opOUTAIIN, SHEPTETUIECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHUYECKHUX
DNEeMEHTOB U UX COEIMHEHU

0 TIEPUOTAMH TPYIIIaM
[Teprnoanyeckoi CUCTEMBI

J.1. Menpaeneena
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sneMmeHToB J[.M1.MenneneeBa
B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE MeTO/bI

U3yYeHHSI BelleCTB M UX MPeBpPallleHUii:

e JlemoHCcTpanuu:

Buner Tabnun«lleproguyeckas cucrema

XUMHUYECKUX DIIEMEHTOB
JI.. MenaeneeBay

1.2

CrtpoeHue BeliecTna.
MHoroobpasue
BEIIIECTB

Crtpoenue BeniecTBa. XUMUYECKAs CBS3b.

Bupl (koBasieHTHAs! HEMOJApHAS U
NOJISIpHAS, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHUs XUMHUYECKOM
cBs131 (0OMEHHBIN U JOHOPHO-
aKIEenTopHbiii). BogopoaHas cBs3b.
BaneHTHOCTS.
DIEeKTPOOTPULATENBHOCTh. CTENEHb
okucyeHusa. KaTMoHbl 1 aHUOHBI.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJISIPHOT'O CTPOCHUS.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTAIITMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KonnyecTBeHHbIE
XapaKTEPUCTUKH PAcTBOPOB (MaccoBas
JIOJIS1 BEIIECTBA B pacTBOpE).

PackpriBaTh CMBICT H3y4aeMbIX
TOHATHH (BBIJACISITH MX XapaKTCPHBIC
MIPU3HAKK ) U IPUMEHATD 3TH TOHITHUS
MIPU OMHMCAHUU COCTaBa M CTPOCHUSI
BEIICCTB, JIJIT OOBSICHECHHS OT/IECIbHBIX
(haKTOB M SBJICHUM.

OnpeaensaTe BUIBI XUMUUYECKOUN CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAUIMYECKOM, BOIOPOTHOI)

B COCJIMHCHMSX ;THUI KPUCTAIINICCKON
PEIETKM KOHKPETHOTO BEIIECTRA.
OrnpenensiTh BAJICHTHOCTh U CTETICHb
OKHCJICHUSI XUMHYCCKHX DJICMECHTOB

B COCIMHEHUSIX PA3IUYHOTO

COCTaBa.

[TpoBOAMTH BEIYUCIICHUS

C HCIIOJIb30BAHUEM ITOHATHSI«KMACCOBas
JIOJIsl BEIIECTBA B PACTBOPEY.

Braners n3yqaeMbIMU XUMUYCCKUMH
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Knaccudukanus HeopraHnyeckux
coenquHeHur. Homenkiatypa
HEOPraHMYECKUX BEILECTB.
JKCIEePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BeIIeCTB U UX NPEeBPALLICHUI:
e JleMoHCTpanuu:

—MOJIENIN KPUCTAIINYECKUX PEILIETOK.
e PacuérHble 3anauu:

—pacyeTsl C UCIOJIb30BAHUEM MOHATHUS
«MaccoBas J10J151 PaCTBOPEHHOTO
BEILECTBA»

1.3

XUMHAYECKUE
peaxkuuu

Xumudeckas peakius. Kinaccudukamms
XUMHUYECKUX PEAKIIMH B HEOPTraHUYECKOM
Y OPTaHUYECKON XMMHU. 3aKOH
COXpAaHEHHUSI MACChl BEILIECTB; 3aKOH
COXpPAHEHHUS U MPEBPAICHUS YHEPTUU
MIPU XUMHYECKUX PEAKIIUSX.

CKopoCTb peakiuu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX PakTopoB. OOpaTuMbIe
peakiur. XMMUYECKOE paBHOBECHE.
@DaKTOpHI, BIUIIONIME H ACOCTOSIHUE
XUMHUYECKOTO PaBHOBECHS.

[Tpunumn Jle [latense.
DNIEKTPOIIUTHIECKAS TUCCOLIHAITH.
CuitbHBIC U clta0ble AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas,
HeUTpanabHas, meaoyHas. BogopoaHblii

MOHATHUSIMHU.

OOBACHITH 3aBUCUMOCTb CKOPOCTH
XUMUAYECKOW PEAKIINU OT Pa3InYHbIX
(haxkTopoB.

OrnpenensaTs XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS

B 3aBUCUMOCTH OT BHEIIHETO
BozneicTBus(npunnun Jle- [llarense).
CocTaBisiTh ypaBHEHUS pEaKIU
Pa3JIMYHBIX TUIIOB; MOJIHBIEC U
COKpAlIEHHBIE YPABHEHUS pEaKIUn
WOHHOTO 0OMEHA, YUUTHIBAs YCIOBHS,
IIPY KOTOPBIX OTU PEAKLUU UILYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO -HAaYUYHbIE
METO/IbI II03HAHUS — IIPOBEICHUE,
HAOJIIOICHUE W OMTMCAHNE XUMHYECKOTO
AKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a60paTOPHBIEC OMBITHI, TPAKTUIECKUE
paboThI): IO ONPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO 0OMEHA ,BIIUSAHUIO PA3JIMYHbBIX
(aKTOpOB HAa CKOPOCTh PEAKIUU.
CnenoBath MpaBuiiaM MOJIb30BAHMS
XUMHUYECKOU MOoCy10i U 1a00OpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBnsaTh pe3ynbTaThl
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nokazatenb(pH) pactBopa. Peakuuu
MOHHOI'0 0OMEHa B OpraHU4eCKOu U
HEOPTraHUYECKONU XUMHUH.
OKHUCIHUTENTBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [lonsitue 00 snexTponmnze
pacIuIaBOB U pacTBOPOB COJIEH.
[IprumeHenue anekTponusa.
JKCIePpUMEHTATbHbIE METOAbI

U3yYeHNs BelleCTB M UX MpeBpPalleHUii:

e JleMoHCTpanuu:

—pa3iioKeHHe MEPOKCHUIa BOAOPOIa

B IPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTopHBIE OIBITHI:

— IIpoBenenue peakuuii

MOHHOIro OOMeHa;

— Omnpenenenue cpeibl paCTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHLHOTO
WHJIUKATOpA.

o [IpakTyeckue pabOTHI:
Nel.Biausauepa3muaHbIX(pakTOpoB Ha
CKOPOCTh XMMHUYECKOMN PEAKIIUHU.

e PacuéTHrle 3amaun:

—pacyeThl 0 YPABHEHUSM XUMHYECKUX
peakiuii, B TOM YUCJIe
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTr0 dKCIIepUMeHTa B hopme
3aIMCH YPaBHEHU COOTBETCTBYIOIIUX
peakuii U JAeIaTh BRIBOJBI HA UX
OCHOBe.

[TpoBOIUTE BEIYHCTICHUS

[To ypaBHEHUSIM XUMHUYECKHX PEAKIINH,
B TOM YHCJIE TCPMOXHUMHUYCCKUE
pacu€Thl

Hroro no pazneny

13
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Pasnen2.Heopranuyeckasixumus

2.1 | Merajuisl

Meramisl. [lonoxeHue MeTaioB

B Ilepunoguueckoit cuCTEME XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
AJEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O6mue pusndeckue
cBoiicTBa meTaioB. [Ipumenenune
METaJIJIOB

B OBITY, pupojie U TexHUKe. CIUTaBb
METAJIOB. DJIEKTPOXUMUUYECKUN PSJT

HaIPsHKSHUM MetajuioB. O01me
CIOCOOBI IMOTYYEHUS METaJIOB.
Koppo3us

MeTaioB. CriocoObl 3alUThI

OT KOPPO3HH.

OO6mrast xapakTepuCTHUKa METAJUIOB
rnaBHbIX oarpynn (IA-rpymnna,

ITA- rpynina) [leproauueckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. AJTIOMUHUM.
AmdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMHUHMUS.

OO6mrast xapaKTeprUCTHUKA METaJJIOB
no6ouHbIx noarpymn (b- rpymnm)
[lepnoandeckoit cUCTEMbl XUMUUECKUX
AJIEMEHTOB: M€Jlb, LIMHK, XPOM, JKEJI€30.
Baxwuelime coeTMHEHNS] METAJIIIOB
(OKCHIBI, TUAPOKCHUIBI, COJIN).
JKCIepUMEHTATIbHbIE METOAbI

PackpbIBaTh CMBICI H3y4aE€MbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW ) U IPUMEHSITH 3TU TTOHSATHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB ,JJI1 OOBICHECHUS OTACIBHBIX
(baKToB U SBJICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METaIJIOB U UX COCIMHECHUU C

y4ETOM CTPOEHUS UX ATOMOB U
MTOJIOKECHHUS

B Ilepunoanueckoi cucreme
XUMHWYECKUX DJIEMECHTOB

J.1. Menneneena.

XapakTepu3oBath (ONMUCHIBATh) O0IIHE
XHMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COCAUHEHUN, TTOATBEPAKIAS
3TO ONKMCAHUE MPUMEPAMU YPABHEHUMN
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKnii; TPUMEHEHUE METAJLIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BaHUE UX JIJISI CO3JaHUS
COBPEMEHHBIX MAaTEPHUAIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbiBaTh CYIIHOCTHh OKHUCIUTEIBHO-
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HU3y4eHHUs BEeUIeCTB U UX MPEeBPALLCHUI:
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e JleMoHCTpanuu:

—KOJUIeKIMsI «MeTaibl U CIIaBbD».

e JlaGopaTopHBIE OTBITHI:

— B3aMMOJICMCTBUE TUAPOKCHUIA
AJIOMUHHUS C PACTBOPAMU KUCIIOT

U 1IEI0YCH;

— KQUYE€CTBEHHBIE PEAKIIUU HA KATUOHBI
METAILIIOB.

o [IpakTyeckue pabOThI:
No2.PemenuneskcnepuMeHTaIbHBIX
3a7a4 1o teMe «MeTauibiy.

e PacuérHrle 3agauu:

—pacyeTbl Macchl(00bemMa, KOJIMYeCcTBa
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO M3 BELIECTB JIaHO B BUJE PACTBOPA
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAaHOBUTEIILHBIX PEAKIUN
IIOCPEACTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKIIHil.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI
METAJJIOB, MPUCYTCTBYIOIINUE B BOJIHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO -HAYYHbIE
METObI IO3HAHUS — IPOBEJCHHUE,
HAO0JII0/ICHUE U OMTMCAHUE XUMHYECKOTO
AKCIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisATh pe3yJibTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3aMUCU YPaBHEHUM COOTBETCTBYIOLIUX
peaKiuil ¥ AenaTh BRIBOAbI HA X
OCHOBE.

CrnenmoBath MpaBuiIaM MOJIb30BAHUS
XUMHUYECKOU MOCY10i U 1abOpaTOPHBIM
000py1IOBaHUEM.

[IpoBOAWTH BEIYUCIIECHHUS

10 YPABHEHUSIM XUMHUUYECKUX PEAKIIHM.
CamMOCTOsATENIbHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOIO MO3HABATEIIBHYIO
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JNEATEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JEATEIIBHOCTH

2.2

HemeTtamb:

Hewmerannel. [lonoxeHne HEMETAIIOB
B Ilepunoguueckoit cuCTEME XUMUYECKUX
aneMmeHToB (.M. MenaeneeBa u
OCOOCHHOCTU CTPOEHUS aTOMOB.
@u3NYECKUEe CBOMCTBA HEMETAIJIOB.
ANIOTpOIHS HEMETAUIOB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hocdopa u yriaepona).
XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcuibl HEMETAJIOB.
Kucnopoacoaepxaiiyie KUCIOTHI.
Bogopoansie coequHeHust
HEMETAJLJIOB.

JKcnepUMeHTAIbHbIE METOIbI
U3y4YeHHs BelleCTB

U MX IPeBpPalCHUN:

e JleMoHCTpanuu:

— OO0pa31pl HeMEeTaJlIOB;

— B3aMMO/JICMCTBHE MEIU C a30THOU
KHUCJIOTOW pa3InyHON

KOHIICHTPALINH.

e JlaGopaTopHbI€ OMBITHI:
—Ka4E€CTBEHHBIE PEAKIIMY HA AaHUOHBI U

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW ) U IPUMEHSITH 3TU TTOHSATHUS
MIPU OTMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJII OOBICHECHUS OTACIbHBIX
(baKToB U SBJICHUU.

OOBSCHATH O0IIHE 3aKOHOMEPHOCTHU

B m3MeHeHnn CBOMCTB HEMETAILIOB M UX
COCIMHEHUH C YUETOM CTPOSHUS UX
aTOMOB H ITOJIOKECHHUS

B Ilepunoanueckoi cucreme
XUMHWYECKUX DJIEMECHTOB

J.1. Menneneena.

XapakTepu3oBaTh (ONMUCHIBATH) OOIITHE
XHUMHYECKHE CBOMCTBA HEMETAJJIOB, UX
BOKHEUIINX COCTUHEHUN, TOATBEPHKIAs
3TO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX
peaKuui.

XapakTepu3oBaTh BIUSHUE HEMETAJIOB
1 UX COCTUHCHHI Ha KMBBIC
OpTaHU3MbI; OMTUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JaCTAX

MPaAKTUYECKOMN AEATEIHHOCTH

47



KaTHuOH aMMOHHMAI.

YCJIOBCKA.
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e [IpakTuueckue pabOTHI:
Ne3.PenieHneskcnepuMeHTaIbHBIX
3azay 1o reMe «Hemerauibny.

e PacyérHble 3anayu:

—pacyeTbl MacChl BEIIECTBA

Nnu o0beMa ra3oB o
U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WU 00bemMy
OJIHOTO U3 YYaCTBYIOIINX

B peakuuu BemiecTB; pacyeThl Macchl
(oObema, KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKIHUHU, €CIIU OJTHO
U3 BELIECTB UMEET IPUMECHU

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue u
Opranuuyeckue ocHOBaHUsA. AM]oTepHbIE
HEOPraHUYECKUE U OPTraHUYEeCKUE
coenuHenus. ['eneTnueckas CBA3b
HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB

IToaTBepkaaTh CyLIeCTBOBAHUE
TEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIUX XUMUUECKUX
peaKuui.

PackpbIBaTh CyIIHOCTH OKUCIIUTEIIBLHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEJCTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKIIU.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOIINE XAPAKTEPHBIE
CBOMCTBA U3y4aeMbIX BEILECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO- HAyYHbIE
METO/bl [I03HAHUS — IPOBEJECHHUE,
HaOJI0/IEHNE U OIMCAHUE XUMHUECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, IPAKTHUYECKHE
paboThI).

IIpencraBiaaTh pe3ysIbTaThl
XMMHYECKOTO dKCIIEpUMEHTa B hopMme
3aIIMCU YPaBHEHNUW COOTBETCTBYIOLINX
peaKkui U AeNaTh BEIBOABI HA UX
OCHOBE.
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CreroBaTh NpaBuIaM MOJIb30BAHMS
XUMHYECKOU MOCy10i U 1a00paTOpHBIM
000pyI0OBaHUEM.

[IpoBOAUTH BEIYMCIIEHUS

10 YPABHEHUSIM XUMHYECKUX PEAKIUM.
CamoCTOATENBHO INIAHUPOBATH U
OCYILIECTBIIATH CBOKO ITI03HABATEIIBHYIO
JEATEINbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIIBHOCTH

Uroro no pazneny 17
Pa3zgen3. XumMusanm:xku3un
3.1. | XuMus u Ku3Hb 4 Ponb xumuu B obecnieueHnn PackpbIBaTh pojib XMMUH B PELICHUN

AKOJIOTUUECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MMacHOCTH, Pa3BUTHH
MeauuuHbL. [ToHATHE 0 HayIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenus 06 OOIIMX HAYYHBIX
MPUHIIAITAX TPOMBIIUICHHOTO MOTyYeHUs
BXHEHTIINX BEIIECTB (HA MPUMeEpax
MIPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCJIOTBI, METAHOJA).

UYenoBek B MUPE BEIIECTB, MATEPUATIOB U
XUMHUYECKUX PEAKINil: XUMHSI 1
3I0pPOBbE YEJIOBEKA; MpaBUia
WCIIOJIb30BaHUS JICKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPbEBBIX U
AKOJIOTUUECKUX TTPOOJIeM YeJIOBEUYECTBA,
ONHUCHIBATH OCHOBHBIC HAIIPABJICHUS
pPa3BUTHUSL XUMUYECKON HAYKHU U
TEXHOJIOTHUH.

[TpumensTh IpaBmIa 6€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCEHEBHOM
JKU3HU, MPAaBUJIa MMOBEACHUS B LIEJISIX
cOepeKEeHUS 3I0POBbS U OKPYKAIOIIEH
MPUPOJHOM Cpebl; IOHUMATh BPE
(omacHOCTh) BO3JECUCTBUS Ha KUBbBIC
OpraHU3MbI ONPE/IEICHHBIX BEIIECTB
cMbica nokazarens K, moscHsaTh
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npenapaToB; MpaBuiia 0€30MacHOro
UCIIOJIB30BAHUS MTPENapaToB OBITOBOM
XMMHUHU B IOBCEAHEBHOM KU3HU. brITOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha IpUMeEpPax CocoObl YMEHbUICHUS U
IIPEAOTBPALLECHUS UX BPEAHOTO BO3/IEUCTBUS.
AHanmu3upoBaTh U KPUTHYECKU OLIEHUBATh
UH(pOpPMAIIHIO, CBA3aHHYIO C XUMUYECKUMHU
IIPOLIECCAMU U UX BIUSHHEM HA COCTOSTHUE
OKPYXKAIOLIEH CPEMBI.

Hcronp30BaTh MONYYEHHBIE 3HAHUS U
npenacTasiieHus o chepax

NEATENIbHOCTHU, CBSI3AHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTUAMH, KaK OCHOBY JJIsI
OpHEHTAIMU B BEIOOpE CBOEH Oyayiei
npodeccuoHaIbHON 1eATeTbHOCTH.

[TpunuMaTh yyactue B 00CyXaeHUH MpoOIeM
XMUMHYECKOW U IKOJIOTMYECKON HAIPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYO MO3ULUIO IO
npobJieMe U npeaiaraTb BO3MOXKHbIE ITYTH €€
peLIeHMs

Hroro no pazneny 4
OBILIEEKOJIMYECTBO 34
YACOBIIOITPOTPAMME
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