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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
oO1ielt 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 o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUs. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeHEero O0IIero oOpa3oBaHMs CPEJACTBAMH 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 1eaedl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
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 BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa 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 UEASAMU 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
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS 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 0a30BOM 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 ¥ 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  3HAHUKW Ha  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o 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 XUMHUYECKOW 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
TEOPETUYECKUNA Marepuan U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX 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
3aKOHOMEPHOCTAX MpOTeKaHus jAonojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMHU 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
dopMupoBaHue y 0O0YyYarOIIMXCS MUPOBO33PEHYECKON OCHOBBI [JIsi MOHHUMAaHUS
¢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
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACNICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOPMAINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
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 CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMPEEeICHUN
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
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

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

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

Hapsiny ¢ stum, conepxkarelibHasg XapaKTepUCTHKA LIEJEH U 3a/lay U3y4yeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OPHUEHTHPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUISl PEIICHUS TPAKTUYECKUX 3a/1a4.

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

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

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis Pa3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUSA BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHajau3a y4yeOHOU U
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIILJICHUS1, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TI0OANBHBIX HpoOsieM
PALMOHAJILHOTO MPUPOIONOJIb30BAHUS, MOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUS Y4YEOHBIM MpeaMeT
«XUMUS», U3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOS3aTENbHBIM YYeOHBIM
IPEIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM 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 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYeCKUX COCAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEeHMsI BEIIECTB M WX IMPEBpallCHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIMBaHUE 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
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U MPONUIIEH —
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, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKUE WU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

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



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

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeli ra3 U IOINYTHBIE
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 MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA ¥ 3TAHOJIa HA OPTAaHU3M YEeJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHune ruiepruHa u STUICHTJIUKOIIA.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢usnyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepudukaiim), NoJydyeHue U MpUMEHEHHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoo3bl.  Pu3nueckue M XMMHUYECKHE CBOWCTBA Kpaxmayia (TUAPOIM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKLUUU OJAHOATOMHBIX CIHMPTOB (OKUCICHHE 3TaHOJA
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE 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 KHUCTIOTBHI.

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 ).

A3oTcoaepxaniue OpraHn4eckrue COeIMHEHMS.

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 TpETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

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

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

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

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHYECKUX SJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

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



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHU M. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U NIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

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

OnekTponuTnyeckas aucconuanus. CunbHbIE U ciabblie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuonauueckas cucrema XumMudeckux snementon [I. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
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
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
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.

XuMHUsT U 30pOBbE YEJIOBEKA: MpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
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 TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

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



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (DM3MYECKUE BEITWYMHBI M €AUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrUsA: XUMHUYECKasl MPOMBIITUICHHOCTh, METAJLTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, 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 oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
0o0pa3oBaHus SBISIETCS] CUCTEMHO-IEATETbHOCTHBIN MOIXO/I.

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

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BON HAYKH XUMUHU;

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

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XIAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIeITEITbHOCTH
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 COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

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

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACH HA MOPaAJIbHO-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 370pOBOro M 0Oe3omacHoro oOpasza JKHU3HH,
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€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 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 TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO 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
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIL30BaHNS;

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

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3JIJaHUM HOBOW 0a3bl MaTepUadbHOW KYJIbTYPhI, PEHICHUU TJI00AIbHBIX MPOoOIeM
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-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3aKIIOYEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH,

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 cepax MpodhecCHoHATbHOM
NEATEIbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBI€ 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, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPU:A, UCCICIOBAHHC, H&6JHOI[GHI/IG, HN3MCPCHUC, SKCIICPUMCHT U npyme);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

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

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas MapaMeTpbl W KPHUTEPUHU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

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



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

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

2) 6a3oBbIe HCCIeA0BATEIbCKUE 1EHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJiIs (DOPMHUPOBAHHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

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

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



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

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

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

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KadyeCcTBE CpeACTBAa mpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

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 MPE3EHTAlMel pe3yJbTaTOB MO3HABATEIBLHOW ESITCIBHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH 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 «OpraHudeckas 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 MTPAKTUUECKUX 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, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJIep)Kalllie COCIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKUE 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 YMEHHMI BBISBISATH XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHHUS MOJIEKYJSIPHBIX 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(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWMBATH 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
cucremarnieckoir HomeHkiarype (IUPAC), a Takke NpPUBOAHUTH TPUBUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 0ObsICHEHHS 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, 3TWUJICH, MPOMMJIEH, AlleTHUJIEH,
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 YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX 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 YMEHHMI BIIAJIeTh CUCTEMOM 3HAHUM 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 CHUTYyallUsX, 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 MHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIlis OENKOB MPH HArpeBaHWM, IIBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eJecCO00pa3HOro MOBeIEHUsS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] 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 CIa0OBUIAUIMX OOYyYarolUXCs: 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  TPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIONIEH
€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 OTHOIIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
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, CTEIEHh OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM 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 IPAKTUYECKOM JAEATEIHHOCTH YEJIOBEKA;



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

c(OpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMHUYECKYI0 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, HETaIlIEHAsl U3BECTh, MIUThEBAs COAA, MUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEIETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

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

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, «OQHEPreTUYECKue YPOBHW, 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
XMMUYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  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 (YUCIYy 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 pEaKUii HOHHOrO OOMEHa, yYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



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

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

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PABHOBECHS
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 MPEJACTABICHUNW 00 OOIMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA WM 00bEMA Ta30B 10 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 YMEHHUN COOJIOATh MpaBUia MOJIb30BAHUS XUMHUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3JoKEeHUEe MEePOKCHIa BOJOPOAA B MPUCYTCTBUU KaTalM3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMUYECKOTO OJKCIIEpUMEHTa B (opMe 3arucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TIOHUMAas
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
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  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
n/m pa3ziesioB U TeM 4acoB [IporpammHoOe cojepkanue oOy4Jaronuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBBI OPraHMYeCcKOM XUMUH

11

IIpenmer
OpraHUYEeCKOU XUMUHU.
Teopus cTpoenus
OpraHUYECKHUX
COE€IUHECHUN

A.M. bytnepona

3

[Ipenmer opraHM4eCKON XUMHUMU:

€€ BOBHUKHOBEHUE, Pa3BUTHE

Y 3HAYEHHUE B MOJYYEHUH HOBBIX
BEILECTB U MAaT€pPUAJOB.

Teopust cTpoeHUsT OPraHUYECKUX
coenqunenuit A.M. bytieposa,

€€ OCHOBHBIE I10JI0KEHUSI.
CtpykTypHbIe (hOPMYIIBI OPraHUuYECKUX
BellecTs. [ 'omoiorus, nzoMepus.
XUMHYECKast CBA3b B OPraHUYECKUX
COCIMHEHUSX: KPATHBIE CBS3H,

G- U -CBA3U.

[IpencraBnenune o KiIacCU(PpUKAIUU
OPraHUYECKUX BEIIECTB.
Homenkitatypa opranndeckux
COeIMHEHUH (CUCTEMaTHYeCKas)

Y TPUBHAJIbHBIC HA3BaHUS BAXKHEUIINX
IIPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX
BEILECTB.

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEePHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBS3b.

[IpuMeHsITh OJI0KEHUS TEOPUH
CTPOEHHSI OPraHUYECKHUX BELIECTB

A. M. bytiepoBa 1151 00bICHEHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSL.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpAIIEHHOH) (hOpMYJT OPraHMUECKUX
BEILIECTB.

OnpenensiTe BUIbl XUMUUYECKOH CBSI3U
(oMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHMSIX.

PackpbIBaTh poab OPraHNYECKON XUMHUHU
B IIPUPOJIE, XapaKTepU30BaATh €€

26



JKCIepPUMEHTAIbHbIE METO/IbI
H3YyYeHHsl BelleCTB M UX NMpeBpalleHui:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamMu
OpPraHUYECKHUX BEIIECTB  MaTepUaIaMu
Ha WX OCHOBE;

— OTBITHI IO MTPEBPAIICHHIO
OpPraHUYECKUX BEIIECTB MPH HArPEeBaHUHU
(mnaBieHue, oOyriIMBaHUE U TOPCHHE).

e JlaGopaTopHBIE OIBITHI:

— MOJICIIMPOBAHUE MOJICKYIT
OpPraHMYECKUX BEIIECTB

3HAaY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C IPYTHMHU
HayKaMH.

HaOmronats 1 onuceIiBaTh
JEMOHCTPAIMOHHBIC OTIBITHI; IPOBOAUTH
Y ONKMCHIBATH JJAOOPATOPHBIC OIBITHI

U TIPaKTHYECKUE pabOThI

Uroro no pazneny

Pazjien 2. YriieBogopoabl

2.1 | llpenenbHbIC AJKaHBI: COCTaB U CTPOCHHUE,
YTJIEBOIOPOJIBI — FOMOJIOTUYECKHUH psisl. MeTaH u 3TaH —
aJKaHbI IPOCTEHIINE TPEACTABUTENH aJTKAHOB!

COCTaB, XMMHUYECKOE CTPOEHUE,
dbusznyueckre 1 XUMUYECKHUEe CBONCTBA
(peakuuu 3aMelIEHUs U TOPEHUS),
HAXOXKJICHHE B IPUPOJIE, TOITYUEHUE
U IPUMEHEHUE

2.2 | HempenenvHbie AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIEBOJIOPOIBL: TOMOJIOTUYECKUN PsAll. DTUIICH —

aJIKCHBI, aJIKQJIUCHBI,
aJIKMHBI

MPOCTEUIIINN ITPEJICTABUTEIND aJIKEHOB!
COCTaB, XUMUYECKOE CTPOEHHUE,
dbu3nYecKre U XUMUYECKUE CBONCTBRA

PackpsIBaTh CMBICIT N3y4aE€MBbIX
MOHATUH (BBISIBISATH UX XapaKTEPHBIE
MIPU3HAKHU ), YCTAHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHNE MMOHATHUS

IIPU OIIMCAHUH COCTaBa, CTPOCHUS

Y MIPEBPAIICHUNA OPraHUYECKUX
COCIMHECHUM.

Hcrnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpanieHHOo#) (hopMyJ1 OpraHUuYECKUX
BEILIECTB.
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(peakuuu ruApUpPOBAHHUS,
rajoreHUupOBaHUsl, TUIpATAIIUH,
OKHUCIICHUSI ¥ TIOJIUMEPU3AIIUH )
HAXOXJICHHE B PUPOJIE, MOTyUCHUE
U TIPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3

U MeTUIOyTaaueH-1,3, XuMU4ecKoe
CTPOCHHE, PEaKIIHs TOJTUMEpPHU3aIluH,
npUMeHeHHe (151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUHN PS/I.
ALIETUJIEH — IPOCTEUIIUI
MPECTAaBUTENb A TKMHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (GU3UICCKUE
1 XMMHUYECKHE CBOMCTBA (peaKkiuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHMS,
TUJIpaTali TOPEHUs ), HAXOXKICHUE
B IIPUPOJIE, TTOJIyUYCHHUE U IPUMECHEHUE

2.3

ApomaTtuueckue
YTIE€BOAOPOBI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOSCHHUE MOJICKYII,
bU3UIECKHE U XUMHUICCKHE CBOMCTBA
(peakuuu rajoreHupPOBaHUS

¥ HUTPOBAHUSA), TTOTYICHUE

U npuMeHeHne. Bimsaue 6eH3oma

YcranaBnuBaTh NPUHAJIECHKHOCTD
BEILIECTB K OMPEACICHHOMY KJIacCy
YTJIEBOJIOPOJIOB 110 COCTaBY

U CTPOCHHUIO, HA3bIBATh UX

M0 CUCTEeMAaTHUYE€CKOM HOMEHKJIATYPE;
MPUBOAUTH TPUBUAJIBHBIC Ha3BAHUS
OTJICNIbHBIX MPEJICTaBUTEIEH
YTJIEBOJIOPOIOB.

OnpeaensiTh BUABI XUMUYECKON CBS3U
B MOJIEKYJIaX yTIE€BOI0POIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEHHE, PU3NIECKUE

1 XUMHUYECKHUE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MPECTaBUTENCH pa3IMUHbBIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyTaauena -1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOIaMH U MOJTBEPKAATh €€
HaJIMYHU€ YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX
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Ha OpraHu3M 4yesoBeka. ['eneTnyeckas
CBSI3b YIJIEBOJIOPO/IOB

2.4

IIpuponnsie
HCTOYHHKH
YIJIEBOIOPO/IOB U UX
nepepaboTka

[Ipupoansiii ras. [lomytHeie HedTAHBIE
ra3pl. HeTh 1 ee mpoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NeperoHkKa, KPeKUHT (TepMHUUYECKUM,
katanuTuaeckuil). IlpoaykTol
nepepaboTKu HepTH, UX TPUMEHEHHE
B IIPOMBIIIICHHOCTH U B OBITY.
KaMeHHb11 yromip 1 IpoIyKThI €ro
nepepadboTKU.

JKCIEePUMEHTATIbHbIC METOABI
H3y4YEeHHUs BellecTs

U UX NpeBpalleHui:

e JleMOHCTpanuu:

— kosutekuuu «HepTb» 1 «YTosby;
BuaeopparMeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIE OIBITHI:
KaueCTBEHHOE OIPEIEIICHUE yIiIepoaa
Y BOJIOPOJIa B OPraHUYECKUX
BEILIECTBAX;

O3HAKOMJICHHUE C 00pa3laMu
IJIaCTMACC, Kay4yKOB U PE3UHBI;
MOZEIUPOBAHUE MOJIEKYJ
YTIIEBOJOPOJIOB U
raJoreHONpOU3BOIHBIX.

PEaKLMH C UCTIOIb30BAHUEM
CTPYKTYPHBIX (POPMYII.
XapakTepu3oBaTb UCTOYHUKHU
YIIEBOAOPOIHOTO ChIpbs (HEDTH,
IPUPOAHBIN T'a3, YroJib), CHOCOOBI UX
nepepaboTKU U MPAaKTHUECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — MPOBECHUE,
HAO0JII0/ICHUE U OITUCAHUE XMMUYECKOTO
HKCIIEPUMEHTA (J1a00paTOPHBIE OTIBITHI
U TIpaKTHYeCcKue padoThl).

CrnenoBathb npaBuiiam 6€30MacHON
paboTHI B TaGopaToOpuu

IIPU UCIIOJIb30BAHUY XUMUYECKOM
NOCYbl U 000PYIOBaHUS, a TAKKe
paBUJIaM OOpaIlleHUs ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLHIMU
BBITIOJTHEHHUS TA00PATOPHBIX OMBITOB
U MPAKTUYECKUX pabOT IO MOIYICHHUIO
Y U3YYECHHMIO OPraHUYECKUX BEIIECTB.
[IpencraBiATh pe3yabTaThl
HKCIEPUMEHTA B popMe 3aIlucu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIIAM
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIUMCIIEHUS

JUTSL OITPEIENIEHUS] MOJIEKYJISIPHOM
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e [IpakTuueckue pabOThI:

Ne 1. Tlonyuyenue 3TunIEHA U U3YUEHUE
€ro CBOMCTB.

e PacueTrHble 3a1a4u:

ONPEAEIECHUE MOJIEKYJIIIPHOU
(bopMyJIbl OPraHUYECKOT O BEllleCTBa
10 MAaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

pacyeTsl 10 YPAaBHEHUIO XUMHYECKON
peakuumn

(GbopMyJbl OpraHUYECKOro BEIECTBa,
10 YPAaBHEHHUIO XUMUYECKON peaKIMHy.
CaMocCTOATENBHO TUIAHUPOBATH

U OCYILECTBIIATH CBOIO [TO3HABATEIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JeSITEIbHOCTH

Uroro no pazgeny

13

Pasnen 3. Kuciopoacoaepxka

e OPraHn4e€CKue COCAMHCHUSA

3.1

Crouptsl. DeHon

3

[IpenenbHbIE OTHOATOMHBIE CTIUPTHI:
METAHOJI ¥ DTAHOJI, XMMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUUYECKHE
CBOICTBA (pEaKIUMU C AaKTUBHBIMU
MEeTaJJIaMH, TaJOT€HOBOAOPOIaMHU,
ropeHue), npumenenue. Bogopoanas
CBA3b. OU3HOIOTHUECKOE IEHCTBHE
METAHOJIa U 3TAHOJIa HA OPTaHU3M
YeJI0BeKa.

MHoOroaToMHbIE COUPTHI: STUJICHTJIUKOJIb
Y TJIMIEPUH, XUMUYECKOE CTPOCHUE,
(bU3UIECKHEe ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO MICIOUYHBIMU
METalJIlaMH, Ka4€CTBEHHAsI PEaKIIHs
Ha MHOTOAQTOMHBIE CTTUPTHI).

PackpbIBaTh CMBICIT N3y4aeMBbIX
MOHATUH (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHME MMOHATHUS

IIPU OIIMCAHUH COCTAaBa, CTPOCHUS

Y MPEBPAILLECHUN OPTaHUYECKUX
COCIMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpamieHHOo#) (opMyJ1 OpraHUuYECKUX
BEILIECTB.

VYcraHaBnMBaTh NPUHAATIEHKHOCTD
BEILIECTB K OINPEICIICHHOMY KJIacCy
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DuU3N0JIOrNYeCKOe IeUCTBUE

Ha OpraHu3M venoBeka. [[pumenenue
TIIMIEPUHA U ATUIICHTITUKOJIA.
®enoi. CTpoeHHE MOJIEKYJIbI,
¢u3nYecKue U XUMHYECKHUE CBOWCTBA
¢denona. TokcuyHOCTh (PpeHONA, €T
duznonornYecKoe qeHCTBUE

Ha OpraHu3M uesioBeka. [[pumenenue
dbenona

3.2

ANbaerubl.
KapOoHOBBIE KUCTTOTHI.
CrnosxHble 3Qupbl

Anpaeruibl: GopMabICT /T

¥ alleTalbJICTH I, XUMHUYECKOE
cTpoeHue, PU3NIECKUe U XUMUICCKUE
CBOICTBA (PEaKIIMH OKUCIICHHS

Y BOCCTAHOBJICHUSI, KAUECTBEHHBIC
peaxIum), MoIyIeHre

U TIpUMEHCHUE.

OaHOOCHOBHBIE MTpeETbHBIC
KapOOHOBBIE KUCIIOTBI: YKCYCHAsI
KHCJIOTa, XAMUYECKOE CTPOCHHE,
dbu3nyuecKkre 1 XUMUYECKHE CBOMCTBA
(oOmIMe cBOWCTBA KUCIOT, PEAKITUs
aTepuduKaImm), MoTydeHue

u npuMeHeHue. CteapuHoBas

Y OJIEMHOBASI KUCIIOTHI KaK
MIPEICTABUTEIN BHICIITUX KaPOOHOBBIX
KHCJIOT.

Mpbuta Kak cOH BBICIITUX KapOOHOBBIX

10 COCTAaBY Ml CTPOCHHIO, HA3bIBATh UX
M0 CHCTEeMAaTHYECKOW HOMEHKJIIATYPE;
MIPUBOIUTH TPUBUATBHBIC Ha3BaHUS
OTIEIBHBIX TPEICTABUTEIICH
KUCIIOPOACOAEPKAIUX COCTUHEHUN.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
pUMEHEHHUE, PU3HUCCKHEC

U XUMUYECKHE CBOWCTBA, BAXKHCHIIIHEC
CIIOCOOBI MOTYYCHUS TUITUIHBIX
MPE/ICTaBUTEIICH Pa3TMYHBIX KJIaCCOB
KHCIIOPOCOICPIKAIINX COCTMHEHUN
(MeTaHOa, 3TaHOA, TIUIEPHHA,
dbenona, hpopmanbaeruaa,
aleTalIbJIeru/1a, YKCYCHOM KUCIIOTHI,
TJIIOKO3BI, Caxapo3bl, Kpaxmaia,
EJUTIOJIO3b1 ); BBISABIISITH T€HETUYECKYIO
CBSI3b MEXK]Iy HUMU U TMOJTBEPKIATh €€
HaJIN4YUe YpaBHECHUSIMU
COOTBETCTBYIOIUX XUMUYECKUX
peakuii ¢ UCOJIb30BaHUEM
CTPYKTYPHBIX (POPMYII.

OnuceiBaTh COCTAaB, XUMUIECKOE
CTPOCHUE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

TUTST YKU3HEIEATETHHOCTA OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTH BO3JICHCTBUS
Ha KUBBIC OPTaHU3MBI OTIPEIETICHHBIX
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KHCJIOT, UX MOIOILEE JCHUCTBUE.
Cnoxuble 23(hUpbI KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCIIOT.

IMaaponus cnoxHBIX 3PUPOB.

Kupbl Kak TPOU3BOAHbBIE TIIUIEPUHA
U BBICIIUX KapOOHOBBIX KUCIIOT.
I'maponus xxupos

3.3

YrieBoabl

VYrieBobl: cocTaB, KiiaccupuKaIus
yIJIeBOA0B (MOHO-, JTU-

U mosicaxapu/bl). ['moko3a —
MPOCTENIINI MOHOCAXapHUI:
0COOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3UIECKUe U XUMUUECKHE CBOMCTBA
TJTIOKO3BI (B3aUMOJICHUCTBHIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHUAYHbIM PaCTBOPOM OKCHUA
cepebpa(l), BocctaHoBIICHHE, OpOKEHHE
TJTIOKO3b1 ), HAX0XKJEHHUE B IPUPOIE,
IIPUMEHEHHE TIIFOKO3bI, OMOJIOTHYECKas
pOJIb B KU3HEACATEIILHOCTA OpraHnu3ma
yenoBeka. PorocunTes. Opykro3a Kak
M30MEP TIIFOKO3BL.

Caxapo3a — npeCcTaBUTEINb
JIUCAXapHuJIOB, TUIPOIU3 CaXapo3bl,
HaXOKJICHUE B MPUPOJE U TPUMEHECHUE.
Kpaxman u 11e/uiroa03a Kak IpupoIHbIe
MOJIMMEPHI: CTPOCHUE Kpaxmasa

OpPTaHUYECKUX BEIIECTB, MOSCHATH
Ha MpUMEPax CIocoO0bl YMEHBIIICHHUS

Y TIPEJI0TBPAILICHHUS UX BPETHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEIIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/IEHNE U ONIICAHNE XUMUYECKOTO
IKCIIEpUMEHTA (J1a00PaTOPHBIE OMBITHI
U IpaKTHYeCcKue padoThl).

CrnenoBaTh paBuiiaM O€301TaCHOM
paboThl B 1TabopaTopuu

IIPU UCTIOJIb30BAHUY XUMUYECKOM
HOCYZIbl U 000PYJOBAHMSI, @ TAKXKe
IpaBUjIaM OOpPAILEHUS C BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKLHUAMU
BBINOJIHEHUS TaOOPATOPHBIX OIBITOB

U MIPaKTUYECKUX paboT M0 MOJyUYEHUIO
Y U3yUEHUIO0 OPIraHMYECKUX BEILECTB.
[IpencraBnsaTh pe3ynbTaThl
HKCHEPUMEHTA B (opMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIHAM
U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOAUTH BRIYUCIICHUS

JUIS OIPEICIICHUS] MOJICKYJIIPHON
(bopMyIBl OpraHUYECKOr O BEIIECTBA,
10 YPaBHEHHUIO XUMHUECKOH peakiuu.
CaMOCTOSITENIbHO TNIAHUPOBATH

32




U 1EJUTI0NIO3BI, (PU3nYecKue

Y XMMHUYECKHE CBOMCTBA Kpaxmasna
(TMapoIN3, Ka4eCTBEHHAS PEaKITUs
C HOJIOM).

IKcnepuMeHTATbHbIE METOAbI

U3y4YeHHsI BelIECTB U UX MPeBpPallleHUii:

e JlaGopaTopHBIE OMBITHI:

— TOPEHHE CITUPTOB;
B3aUMO/ICHCTBHUE TITUIIEPUHA C
ruapokcuaom meau(1l);
KauyeCTBEHHBIC PCAKIINU aJIbJICTHIOB
(OKHCIIEeHNe aMMHUAYHBIM PACTBOPOM
okcuja cepedpa v TUAPOKCUIOM
menu(Il));

— B3aUMOJICHCTBUE Kpaxmalia C HOAOM.
e [IpakTruueckue pabOTHI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOMU
KHUCTIOTHI.

e PacueTHEbIe 3a1a4Hn:

ONPENEICHUE MOJIEKYJIIPHOU

(b opMyIIBI OPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX PJIEMEHTOB H 110 Macce
(00BemMy) MPOYKTOB CrOpaHus;
pacyeTsl 1Mo YPaBHEHUIO XUMHUYECKOU
peakuuu

Y OCYILIECTBIIATH CBOIO T0O3HABATEIBHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JeSITEIIbHOCTH

Hroro no pazpeny

13
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Pa3nen 4. A3zorcoaep:kamue opraHu4ecKue coe{MHeHust

4.1

AMWHEL.
AMWHOKHUCIOTHI.
benxn

3

AMWHBI: METUJIAMHUH — IPOCTEUIINN
MPECTABUTENb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE

U XUMUYECKHE CBOMCTBA (peakiiuu

C KUCJIOTaMU ¥ TOPEHHUS ), HAXOXKICHUE

B NIPpUPOJIe. AMUHOKHUCIIOTHI KaK
aMdoTepHbIe OPraHNYECKUE COCTUHEHUSI.
dOu3NUEeCKNe U XUMHYECKHUE CBOMCTBA
AMHUHOKHCJIOT (Ha MPUMEPE TIIUIMHA).
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 TIENITH/IOB.

benku kak mpupOIHBIE TTOJIUMEPHI.
[lepBuuHas, BTOpUYHasA U TPETUUHAS
CTPYKTypa 0elkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JICHATypalusl, KAYeCTBEHHBIE PEAKIIUN
Ha OEJIKH.

JKCIepUMEHTAJIbHbIE METOAbI
U3YUYEeHHMS BelIeCTB U UX MPeBPaIleHUI
e JleMOHCTpanuu:

— JIeHaTypamus OCJIKOB MPU HarpeBaHUU;
— I[BETHBIC PEAKIIUH OCIIKOB

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), yCTAaHABIUBATh UX
B3aHMMOCBS3b, HCII0Jb30BaTh
COOTBETCTBYIOIINE MOHSTHUS

MIPY ONKMCAHUM COCTaBa, CTPOCHUS

U TIpEBpaIeHU OPraHNYECKUX
COCIUHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUJIS COCTABJICHUS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIeHHO#) (GopMyJT OpraHMIECKUX
BEIIIECTB.

OnpenensTh NPUHAIICAKHOCTD BEILIECTB
K OINPEICIICHHOMY KJIACCY MO COCTaBY
Y CTPOCHUIO, HA3BIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJINTH TPUBHUAIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEACTABUTEIICH.
XapaKkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHne, PU3NIECKUe U
XUMMYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOJTYYCHHS TUITMYHBIX
MPEICTABUTEIICH a30TCOIepKAITAX
COCIMHECHUM (METUIaMHUHA, TJIUIINHA,
OCNKOB).
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OmnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; NOSICHATh
Ha IpUMepax 3HaueHue OEJIKOB

JUIsL OpraHU3Ma 4YeJIOBeKa.
Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII01aTh

Y OIIMCBHIBATh IEMOHCTPAMOHHBIN
DKCIIEPHUMEHT.

CamoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBJIATH CBOXO II03HABATEIIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Utor

0 IO paserny

3

Pa3znes. 5. BbicOKOMOJIeKYJIIpHbIE COeINHEHNSI

5.1

[Imactmaccael.
Kayuyku. Boiokna

2

OCHOBHbIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb NMOJTUMEpPU3ALUU, CPEIHSS
MoJsieKysipHast Macca. OCHOBHBIE
METOJbl CHHTE3a BICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MOJMMEPU3ALUS U
MOJIMKOH/ICHCALIHSL.

[Inactmacchl (MOJIMATUIIEH,
MOJIMIPONUIICH, MTOTUBUHUIXIIOPH]I,
nonuctupon). HatypanbHblii

U CUHTETUYECKHUE KaydyKH

Bnagers u3ydaeMbIMU XUMUYECKUMU
MOHSATUAMU: PACKPBIBATH CMBICI
M3Y4YaeMbIX MOHATHI U IPUMEHSTH 3TH
ITOHATHS [IPU ONHCAHUU COCTaBA

Y CTPOCHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BELIECTB,

TUTs1 OOBSCHEHUSI OT/IETTLHBIX (PAKTOB

Y SIBJICHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTaBJICHUS CTPYKTYPHBIX (hOpMyIT
BEILIECTB U YPABHEHHUM pPEaKIUi
MOJIMMEPU3ALINH U TTOJTUKOHIAEHCAIUY.
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(OyTanMeHOBBIH, XJIOPOIIPEHOBBIN

U U30IpEeHOBbIN). BosiokHa:
HaTypaJIbHbIC (XJIOTOK, IIEPCTh, IIEJK),
UCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHUECKHE (KalpoH

Y JJaBCaH).

IKCNepUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX MpeBpaleHmii:
e JleMOHCTpanuu:

— 03HaKOMJICHHE ¢ oOpasiamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IacTMace, KayqyKoB

OnuceBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Han0oJiee pacIpOCTPAHEHHBIX BUIOB
IJIaCTMACC, BOJIOKOH; IPUMEHEHUE

B PA3JINYHBIX OTPACIAX.
Hcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII01aTh

Y OIIMCBHIBATh IEMOHCTPAMOHHBIN
DKCIIEPUMEHT

Utoro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC

No
i\t

Haumenosanue
pa3zesoB U TeM
y4eOHOr o rpeaMeTa

KomnnuecTtBo
YacoB

IIporpammHoOe conepxanue

OcCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

Pa3nen 1. TeopeTuueckne 0OCHOBBI XMMUH

11

Ctpoenue aToMOB.
[Tepunognueckuii
3aKOH U
[Tepunoanueckas
CHUCTEMa XUMUYECKUX
3JIEMEHTOB

.. MenneneeBa

3

XumMmuueckui ssieMeHT. AtoM. CocTaB
aToMa, U30TOMbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTel. OcoOeHHOCTH
pacrpeiesIeHUsl JICKTPOHOB

0 OPOUTAIISIM B aTOMaX MaJIbIX

1 OOJIBIITUX MEPUO0B. DIEKTPOHHAS
KOH(UTYypaIus aToMOB.
[lepnoauueckuii 3aKOH

u HepI/IOI[I/ILIGCKaH CUCTEMA XUMHNUYCCKUX

sanemenToB JI. . Menpaeneena.
CBs3b IEPUONYECKOTO 3aKOHA

u [leppognyueckon CUCTEMBI XUMHYECKUX

AJIEMEHTOB C COBPEMEHHOU TEOpHUEN
CTPOEHHMS ATOMOB. 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XUMHYECKUX

AJIEMEHTOB ¥ 00pa3yeMbIX UMU IIPOCTHIX

" CJIOJKHBIX BCHICCTB I1I0 I'pYyIIIIaM

" IICpUoaam. 3HauycHHNE MNEPUOIUICCKOrO

3aKOHAa U CUCTCMbI XUMHNYCCKHNX

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEPHbIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

PackprIBaTh CMBICI IEPUOUUECKOTO
3akoHa JI. 1. Mennaeneena

U IEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu30oBaTh JIEKTPOHHOE
CTPOEHUE ATOMOB XUMUYECKUX
a1eMeHTOB 1-4 nepruo 0B, UCTIOJb3Ys
HOHATHSA S-, P-, d-37EKTPOHHBIC
opOuTa I, SHEPreTUYECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COEAUHEHUM

o NMepuoaaM U rpymniam
[Teprnoanyeckoit CHCTEMBI

J1. . MenneneeBa
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aneMmeHToB /.M. Menneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpPallleHUii:
e JleMoHCcTpanuu:

Buast Tabnui «llepuonnyeckas

CHUCTEMAa XMMHUUYECKHUX PJIEMEHTOB

JI.1. MenpaeneeBa»

1.2

CrtpoeHue BemecTna.
MHoroobpasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUYECKasl CBA3b.
Buel (koBaneHTHas: HEMOJISIpHAS

Y TIOJISIpHAsi, MOHHASA, METAJUTMYECKAas )

Y MEXaHU3MbI 00pa30BaHMS XUMHUECKOMN
cBs131 (0OMEHHBIN U JOHOPHO-
aKIEenTopHbIi). BogopoaHas cBs3b.
BaneHTHOCTS.
DNEeKTpOOTpUIATENBHOCTh. CTENEHb
okucyeHusa. KaTMoHbl 1 aHUOHBI.
BemmecTBa MosieKyIsspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTRA.
TUnbl KPUCTALTMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnable pacTBOpHl. KosnuecTBEHHBIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBas
JIOJISl BEIIECTBA B PacCTBOPE).
Kiaccudukamus HeopraHnIecKux

PackpriBaTh CMBICT H3y4aeMbIX
MOHATHH (BBIICIATH UX XapaKTECPHBIC
MPU3HAKK) U IPUMEHSATD 3TH TOHSITHSI
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JUIS1 OOBSICHEHUS OTJEIIbHBIX
(haKTOB M SBJICHUM.

OnpenensaTs BUABI XUMUYECKON CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAUIMYECKOM, BOAOPOIHOM)

B COCJIMHCHUSX; TUIT KPUCTAJUTMNIECKON
penIeTKN KOHKPETHOT'O BEIIeCTBA.
OrnpeniensaTh BaJICHTHOCTb U CTETICHD
OKHCJICHUSI XUMHYCCKHX DJICMECHTOB

B COCJIMHECHUSX Pa3IMYHOIO COCTaBa.
[TpoBOAHMTE BEIUKCIICHNUS

C MCITOJIb30BaHUEM ITOHIATHS «MaccoBas
JIOJIsl BEIIECTBA B PaCTBOPEY.

Bnaners n3ydyaeMbpIMH XUMAYECKUMHU
TTOHATHSIMHU.
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coequHenuii. Homenkiarypa
HEOPraHMYECKUX BEILECTB.
JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpPallleHUii:
e JleMoHCcTpanuu:

— MOJIETU KPUCTAJUIMYECKUX PELIETOK.

e PacueTHbIe 3a/1a4n:

— pacyeTsl C UCTIOJIb30BAHUEM MTOHATHS
«MaccoBas 107151 paCTBOPEHHOTO
BEILECTBA»

1.3

XUMHUYECKHUE
peakuuu

Xumuueckast peakius. Knaccuduxkarus
XUMHYECKUX PEaKIuil B HEOPraHMYECKOM
U OPraHUYeCcKOW XUMUU. 3aKOH
COXpaHEHUSI MACCHI BEIIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIEHUS SHEPTUU
IPU XUMUYECKUX PEAKIUIX.

CKOpOCTh peakiinu, €€ 3aBUCUMOCTh

OT Pa3IMYHBIX (PaKTOPOB.

OO0patumMble peakiud. XUMHYECKOE
paBHOBecue. DaKTOPHI, BIUSIIONTNE

Ha COCTOSTHUE XUMHYECKOTO
paBHOBECHS.

[Tpunumn Jle [larense.
DNEKTPOIUTHYECKAS TUCCOIHAITHS.
CunbHbIC U cTTA0BIC AJIEKTPOIUTHIL.
Cpena BOZHBIX PaCTBOPOB BEIIECTB:
KHCTasi, HeUTpaabHas, meaodHasl.

OOBSCHITH 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW PEAKIIUU OT Pa3INYHBIX
(haxkTopoB.

OnpenensaTs XapakTep CMENIEHUS
XUMHUUYECKOTO pPABHOBECHUS

B 3aBUCMMOCTH OT BHEIIIHETO
BozneiicTBus (mpuniun Jle [llatense).
CocTaBisiTh ypaBHEHUS pEaAKIUN
Pa3JIMYHBIX TUIIOB; MOJIHBIE

Y COKpAIlCHHbIC YPABHEHUS peaKIuid
HOHHOTO OOMEHA, YUUThIBAs YCIOBUS,
MIPU KOTOPBIX ATU PEAKIUU UIAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METObI TTO3HAHUS — IPOBEICHNUE,
HaOJII0/ICHUE U OTTUCAHUE XUMHUUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC

1 J1a0OPaATOPHBIC ONBITHI, TPAKTUUECKUE
paboThI): IO OTPEICIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, pEAKIUK
HMOHHOTO 0OMEHA, BIUSHUIO PA3TUIHBIX
(bhaKkTOpOB Ha CKOPOCTH PEaKITUHi.
CrnenoBaTh MpaBujaM MOJIb30BaHUS
XUMUYECKOU OCYA0M 1 TabOpaTOPHBIM
000py1IOBaHUEM.

[IpencraBisiTh pe3yibTaThI
XUMHUYECKOT0 SIKCIIEpUMEHTa B popme
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Bonopoanslii mokazarens (PH) pactsopa.
Peaktiuu nonnoro oomeHa

B OpPraHMYE€CKOU U HEOPraHUYECKOU
XUMMUHU.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC
peakiuu. [TousiTue 00 AyIeKTpoOIU3E
pacIiaBoB U pacTBOPOB COJIEH.
[IprumeHenue aexkTponusa.
JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BEeleCTB U UX MPeBpPallleHHii:
e JleMoHCTpanuu:

— pa3JIoKEeHUE MEPOKCHIa BOIOPOAa

B IPUCYTCTBUM KaTaIu3aTopa.

e JlaGopaTopHBIE OMBITHI:

MPOBEJICHUE PEAKIINI HOHHOTO

oOMeHa;

— ONpeesIeHUE CPe/ibl paCTBOPOB
BEILIECTB C TIOMOIIbIO YHUBEPCATBLHOIO
WHJIUKATOpA.

e [IpakTyeckue pabOTHI:

Ne 1. BrniusiHue pa3nudHbix GakTopoB

Ha CKOPOCTh XUMHUYECKOU pPEaKIHUH.

e PacueTHbIe 3a/1a4u:

— pacyeThI 10 YPaBHEHUSIM XUMHAYECKUX
peaxkiuii, B TOM YUCJIe
TEPMOXUMHYECKHE PACUETHI

3alMCH YPABHEHUH COOTBETCTBYIOIINAX
peaKuii 1 AenaTh BHIBOABI HA UX
OCHOBE.

[IpoBOAUTH BBIUUCIICHUS

10 YPABHEHHSIM XUMHUYECKUX PEAKIUN,
B TOM UHCJIE TEPMOXUMUYECKUE
pacyeTsl

Hroro no pazpeny

13
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Pa3nen 2. Heoprannueckasi Xumus

2.1

Metamibsl

6

Mertamel. [Tomoxenue MeTaninoB

B [leproanyeckon CUCTEME XUMUYECKUX
3JIEMEHTOB.

Oco0EHHOCTH CTPOCHHUSI DIIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

OO6mue puznueckue cBOMCTBRA
METaJlIOB.

[IpuMeHeHue MeTaIoB B OBITY, IPUPOJIC
u TexHuke. CrijiaBbl METAJJIOB.
DIEKTPOXUMHUYECKUIN P HANIPSKEHUN
MeTtasioB. O01IMe CriocoObl MOTYYeHUS
MetauioB. Koppo3us Metanios.
Crioco0bl 3a1UTHl OT KOPPO3UH.
OO611as xapaKTepUCTUKA METAIIOB
rnaBHbIX noArpynn (IA-rpymma,
ITA-rpynna) [Teproandeckoii CUCTEMBI
XUMUYECKUX JIEMEHTOB.

AmromuHu. AMGOTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUA aTFOMUHUSL.
OO6mr1ast XapaKTepUCTUKA METAILTIOB
no0ouHbIX oarpynn (b-rpymm)
[Teproguyueckoi CUCTEMBI

XUMUYECKUX PJIEMEHTOB: ME/Ib,

LUHK, XPOM, KEJE30.

Baxuelme coefuHeHUST METAJIJIOB
(OKCHJIBI, TUAPOKCHU/IBI, COJIN).

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIESATH UX XapaKTEPHbIE
MPU3HAKHW ) U IPUMEHSITh 3TH TOHITHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, JUIS1 00BICHEHHS OTAEIILHBIX
(baKTOB U SBICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUM CBOMCTB 3JIEMECHTOB —
METAJJIOB U X COCIMHEHUM C YUYETOM
CTPOCHHUA UX AaTOMOB U MOJIOKEHHUS

B [lepuoguueckon cucreme
XUMHWYECKUX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBarTh (OMUCHIBATh) O0IIHE
XHUMHWYECKHE CBOMCTBA METAJJIOB, UX
BOKHEUIINX COEMHEHH M, TOATBEPKAAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUYECKUX
peakiuii; TPUMEHEHUE METAJIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIB30BAaHUE UX IJISI CO3JaHUS
COBPEMEHHBIX MaTEepUAJIOB

1 TEXHOJIOTHI.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3HH.

PackpbIBaTh CYyIIIHOCTh OKUCIUTEIIHHO-
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JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpPallleHUii:
e JlemoHCcTpanuu:

— KoJUIeKIMs «MeTauibl U CIIaBbI».

e JlaGopaTopHBIE OMBITHI:
B3aUMOJEHCTBHE THIPOKCH/IA
AJTIOMHMHMS C pACTBOPAMU KUCIIOT

U 1IEJI0YCH;

Ka4E€CTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaTbHbIX
3a7a4 1o teMe «MeTasuibD».

e PacueTrHble 3a1a4u:

— pacyeTsl Macchl (00BbeMa, KOJIMYEeCTBa
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO M3 BELIECTB JaHO B BUJE PAacTBOpa
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTAaHOBUTEIILHBIX PEAKIUN
IIOCPEACTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIui.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MTyTEM UOHBI
METAJIOB, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUS — IPOBEJCHHUE,
HAO0JII0/ICHUE U OITUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPAIMOHHBIE

¥ 1a00paTOPHBIE OTBITHI, TPAKTHYECKHE
paboThI).

[IpeacTaBnsATh pe3yJibTaThl
XUMHYECKOTO IKCTIEpUMEHTa B hopMe
3aMMCHU YPaBHEHHI COOTBETCTBYIOIINX
peakuui 1 aenaTh BEIBOABI HA UX
OCHOBE.

CnenmoBath MpaBuiIaM MOJIb30BAHUS
XUMUYECKON OCYA0U 1 Ta0OpaTOPHBIM
000py/1I0BaHUEM.

[IpoBOANTH BBIUMCICHUS

10 YPABHEHHSIM XUMUYECKUX PEAKIIUH.
CamocTosITENbHO TUIAHUPOBATH

Y OCYIIECTBIIATH CBOKO MO3HABATEIBHYIO
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JIEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JEATEIIBHOCTH

2.2

HemeTtamb:

Hewmerannel. [lonoxxeHne HEeMETAILIOB

B [leproanyeckor CUCTEME XUMUYECKUX
aneMmeHToB [[.J1. MeHnneneeBa

U 0OCOOCHHOCTH CTPOEHUS aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIJIOB.
ANIOTpOINUsS HEMETAIJIOB (Ha MpUMeEpe

KHUCIopoaa, cepbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcupl HEMETAIIOB.
Kucnoponconepxaniue KUciaoThl.
BonopoaHbie coequHeHus
HEMETAaJIOB.

JKCIEePUMEHTAIbHbIC METOAbI
U3yYCHHUS BellecTB

U UX [PeBpPallCHUN

e JleMoHCTpanuu:

— 00pa3Iisl HEMETaJlIOB;
B3aMMOJICICTBUE MEIU C A30THOU
KHUCJIOTOM Pa3JINYHON KOHIECHTPAIUH.
¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHBIC PEAKIIMU HA AHUOHBI
Y KaTHOH aMMOHHSI.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW ) U IPUMEHSITH 9TH TTOHSTHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 00BICHEHHS OTACIbHBIX
(baKToB U SBICHUU.

OOBsACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB

Y UX COCIMHEHUN C YYETOM CTPOECHUS
UX aTOMOB H ITOJIOKECHHUS

B [lepnoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBaTh (ONMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIINX COEAMHEHH M, TOATBEPKAAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX
peaKuui.

XapakTepu30oBaTh BIUSIHUE HEMETAJIJIOB
1 UX COCIMHCHHUHU Ha KUBBIC
OpTaHU3MbI; OMTUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTIX MPAKTUUECKON
JICATEIbHOCTH YEJIOBEKA.
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e [IpakTuueckue paboThI:

Ne 3. Pemienue skcriepuMeHTalbHbIX
3azay 1o reMe «Hemerauibny.

e PacyeTrHble 3a1a4u:

— pacueThl MacChl BEUIECTBA

Wi 00beMa ra3oB M0 U3BECTHOMY
KOJIMUECTBY BELIECTBA, Macce

Wi 00beMY OJJHOT'O U3 YYACTBYIOLIUX
B PEaKIMU BEUIECTB; PACYETHl MACCHI
(oObema, KOJIMYECTBA BEIIECTBA)
POJYKTOB PEAKINH, €CIIU OJTHO

U3 BEUIECTB UMEET MPUMECHU

2.3

CBs13b
HEOPraHUYECKUX
U OpraHUYeCKuX
BEIIECTB

Heoprannueckue u opraHu4ecKue
KucioTel. Heoprannueckune

¥ OPTaHUYeCKHEe OCHOBAHMSI.
AM@oTepHBIC HECOPTraHUUECKUE

Y OPTaHUYECCKUE COCAMHCHUSI.
['eHeTndeckas CBS3b HEOPTAHUICCKUX
Y OPTaHUYECKUX BEIICCTB

IToaTBepkaaTh CyLIeCTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuui.

PackpbIBaTh CYIIHOCTH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCa ITUX PEaKIIU.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOIINE XAPAKTEPHBIE
CBOMCTBA U3Y4acMBbIX BEILIECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOLINE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl [I03HAHU — IIPOBEJECHHUE,
HaOJII0JIEHNE U OITMCAHUE XUMUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
padoThI).

IIpencTaBiaaTs pe3ysIbTaThl
XMMHMUYECKOTO dKCIIEpUMEHTa B hopMme
3aIMCH YPAaBHEHUM COOTBETCTBYIOIINX
peakui U AeNaTh BBIBOABI HA UX
OCHOBE.
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CrenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHYECKOU TTOCY0M 1 J1abOpaTOPHBIM
000pyI0BaHUEM.

[IpoBOANTH BBIUMCIEHNUS

10 YPABHEHMSIM XUMHUUYECKUX PEaKIUN.
CaMmocCTOsATENBHO TUIAHUPOBATH

Y OCYIIECTBISATH CBOIO [IO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Hroro no pazgeny 17
Pa3nea 3. Xumud M ;Ku3Hb
3.1. | XuMus ¥ )KU3Hb 4 Ponb xumuu B o6ecnieuennn PackpbIBaTh posib XUMUU B PEIICHUN

AKOJIOTUYECKOM, YHEPIreTUYECKON

Y MMHUIIEBOW O€3011aCHOCTH, PA3BUTHH
MeauiuHbl. [ToHsITHE 0 HAYyYHBIX
METO/1aX MO3HAHMS BEIIECTB

Y XUMUYECKHUX PEaKIUU.
[IpencraBnenust 06 0OIIUX HAYYHBIX
MPUHIMIIAX POMBIIIJICHHOTO TOJTYUYeHUS
BOKHEHIINX BEIIECTB (Ha IpUMepax
MPOU3BOJICTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METaHOJIA).

UenoBek B MUPE BEIIECTB, MAaTEPHAJIOB
U XUMHUYECKUX PEAKIIN: XUMUS

Y 3JI0POBbE YEJIOBEKA; MPaBUja
HCITOJIb30BAaHUS JICKAPCTBEHHBIX

HSHEPreTUYECKUX, CHIPhEBBIX

1 DKOJIOTUYECKHUX MPOoOIeM
YeJI0BEYECTBA, ONKUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTU XUMUUYECKON
HayKHU U TEXHOJOTHH.

[TpumeHsTh IpaBUia 6€301MaCHOTO
oOpallleHus ¢ BEIIeCTBAMH,
HCIIOJIb3YEMBIMH B IMOBCEIHEBHOM
JKU3HU, TPAaBUJIa MTOBEACHUS B LIEIISIX
cOepeKeHUs 3JJ0POBbS U OKPY KAIOIIEH
MIPUPOAHOM CpeJibl; TIOHUMATh BPE]
(ommacHOCTh) BO3/ICMCTBUS HA KUBBIE
OpPTaHU3MbI ONPEICICHHBIX BEIIECTB
cMbica nokaszarens [IJIK, nosicHsITh
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npenapaToB; paBuia 6€30MacHOro
UCTIOJIH30BaHM IPENapaToB ObITOBOI
XMMHH B TTOBCETHEBHOM KU3HHU.
brITOBas XuMHUUECKas rpaMOTHOCTD

Ha MpUMEPaX CIOCOOBI
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHUSI
UX BPEIHOI'0 BO3JCHCTBUS.
AHaTU3UPOBATH U KPUTHICCKU
OLICHUBATh UHPOPMAIIHUIO,
CBSI3aHHYIO C XUMUYCCKUMH
MPOIIECCAMHU U UX BIIMSTHUEM Ha
COCTOSIHHE OKPY KaIOIIEH CpeIbl.
Hcrnonb30BaTh MOJTyYCHHBIC
3HAHMS M MPEJCTABICHUS O
cepax

NEeATETBbHOCTH, CBSI3aHHBIX C
HAyKOW W COBPEMCHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JIJIsi
OpHEHTAIMHU B BEIOOpE CBOEH
Oynymieit mpodeccunoHanbHOM
JESITEIIbHOCTH.

[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMUIECKON U
HKOJIOTUYECKON HAMPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3HIIHIO
o nmpobieme

U MpeJiaraTtb BO3MOKHBIC TTyTH €€
pelieHus

Hroro no pasaeny 4
OBUIEE KOJIMYECTBO 34
YACOB I1O

ITPOIT'PAMME
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uppoBbIe
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1ipp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypebi
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus bUBJIMOTEKA LOK
1.1 CTPOEHHS OPraHNYECKUX COEIUHEHUN A 3 https://mouypok.pd/
' MPB p ' TJIOBAJI-JIAB
- PyT/IepoBa https://globallab.ru/
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
BUBJINMOTEKA LIOK
https://mMonypoku.pd/
2.1 [IpenenbHbIC YTIeBOIOPOABI — AJTKAHBI 2 IOBAJLIIAE
https://globallab.ru/
BUBJINMOTEKA LIOK
29 HenpenenbHbie yrieBo10pOIbl: AIKEHBI, 6 1 https://monypoxu.pd/
' AJIKaIME€HbI, aJIKUHBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINMOTEKA LIOK
https://monypoku.pd/
2.3 ApoMartudeckue yrieBoA0pO bl 2 IOEAILIIAE
https://globallab.ru/
BUBJIMOTEKA LIOK
24 [IpupoHbIE HCTOYHUKH YIJIEBOAOPOIOB U 3 1 https://monypoxu.pd/
' ux nepepadoTka ['JIOBAJI-JIAB
https://globallab.ru/
Hroro no paszneny 13

Paspnea 3. Kuciiopoacoaep:xanue opraHu4ecKue CoeJIuHEeHNs
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https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

BUBJIMOTEKA IIOK
https://Monypoku.pd/

3.1 Crniuptel. @eHomn 3 TIOBAJI-JIAG
https://globallab.ru/
BUBJIMOTEKA ILIOK
32 Anbrerunbl. KapOOHOBBIE KHUCITOTHI. 7 https://monypoku.pd/
' Crnoxwnble 3¢upbl ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
https://Monypoku.pd/
3.3 VYraeBopl 3 T TOBATLIIAE
https://globallab.ru/
Hroro 1o pasueny 13
Pasznea 4. A3orconepskanye oOpranHnyecKkue coeIuHeHus
BUBJIMOTEKA 1IOK
https://mMonypoxu.pd/
4.1 AMUHBI. AMHHOKHUCIIOTHI. benkn 3 I TIOBAJLJIAE
https://globallab.ru/
Hroro mo pazgeny 3
Pasnen 5. BbicokoMoJIeKYJIsIpHBbIE COeIHEHUS
BUBJIMOTEKA LHOK
https://Monypokn.pd/
5.1 [Tnactmaccel. Kayayku. Bosokna 2 T TIOBATLIIAE
https://globallab.ru/
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34
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https://globallab.ru/
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https://globallab.ru/
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanydeckuii 3aKoH BUBJIMOTEKA LIOK
https://Monypoku.pd/
1.1 u [lepronueckas cucTeMa XUMHYECKUX 3 [JIOBAJLJIAE
snementos JI. 1. Menneneesa https://globallab.ru/
BUBJIMOTEKA 1IOK
19 Crpoenue BemiectBa. MHOTOOOpasme 4 https://monypoxu.pd/
' BEIIECTB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://mMonypoxu.pd/
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 [ TIOBAJLJIAE
https://globallab.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
BUBJIMOTEKA LHOK
https:/ pd/
2.1 Mertaisl 6 1 FKJISO]QA XJP?—/%(X(E peb
https://globallab.ru/
BUBJIMOTEKA LHOK
https:/ pd/
2.2 HemeTamner 9 1 1 FKJISOEI XJP?—/%(X(];I ph
https://globallab.ru/
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 2 bUBJIMOTEKA LOK

https://monypoku.pd/
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https://моиуроки.рф/
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https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

BCIICCTB

T'JIOBAJI-JIADB
https://globallab.ru/

HWroro mo pasueny 17
Paznea 3. XumMusd u :KM3HL
BUBJIMOTEKA ILIOK
https://Monypoku.pd/
3.1 XUMUS U KU3Hb 4 I JIOBAJI-JIAE
https://globallab.ru/
HWroro mo pasueny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoapurre | Mpaxkruteckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypebi
BUBJIMOTEKA 1IOK
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 https://mMonypoku.pd/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE I'/IOBAJI-JIAB
https://globallab.ru/
Teopust CTpOEHUSI OPraHUYECKUX bUBJIMOTEKA LOK
2 coequuenuit A. M. byrieposa, eé 1 hitps://mouypoKu.pdy/
- V1. byTiIeposa, [JIOBAJI-JIAB
OCHOBHBIC MOJIOKCHHS https://globallab.ru/
[IpencraBnenue o KIaccuPpUKaAIUK BUBJIMOTEKA 1IOK
3 oprann4eckux BemiectB. Homenkmarypa 1 https://mMonypoku.pd/
(cucTeMarndeckas) ¥ TPHBHAIBHBIC I'JIOBAJI-JIAB
HA3BaHUS OPTAHMYECKHX BEIIECTB https://globallab.ru/
BUBJIMOTEKA ITOK
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://mMonypoxu.pd/
TOMOJIOTUYECKUH PsJT I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ITOK
5 Mertan u 3TaH — npocTeuIme 1 https://Monypoku.pd/
NPEACTABUTEINM AJIKAHOB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ITOK
. . https://Mmonypoku.pd/
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 TJIOBAILJIAR
https://globallab.ru/
DTWJIEH U MPOTUJIEH — MPOCTEHIIme bUBJIMOTEKA HOK
7 P p 1 https://Monypoxu.pd/
MPEICTaBUTENM aJTKEHOB I TIOBAJI-JIAE
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https://globallab.ru/

BUBJIMOTEKA IIOK
8 [Ipaktuyeckas padora Ne 1. «[lomyuenne https://monypoku.pd/
JTUJIEHA U U3YYEHHE €0 CBOMCTB I''IOBAJI-JIAB
https://globallab.ru/
Anxanuensl. byranuen-1,3 u BUB/IMOTEKA HOK
9 MmeTmiOyranuen-1,3. [Tomyaenue hitps://mouypoK. po/
YT 2. LIOTYE TJIOBAJI-JIAB
CHUHTCTHUYCCKOI'O KayllyKa nu pGSI/IHLI httDS//qloba”abru/
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, BUBJIMOTEKA ITIOK
10 TOMOJIOTHUECKUH psifl. ALleTHIIEH — hitps://onypoKI. pa?
.. ’ I'JIOBAJI-JIAB
MIPOCTCUIINHU NPEACTABUTEIIb AJIKUHOB httDS//qlobaI lab.ru/
BUBJIMOTEKA 1IOK
11 Brruncnenus mo ypaBHEHUIO XUMHYECKOU https://mMonypoku.pd/
peakuuu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh https://monypoxu.pd/
apeHoB I'VIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
13 I'eneTnueckas cBsI3b yriaeBoJOPOIOB, https://monypoxu.pd/
NPUHAIEKANUX K PA3JIMYHBIM KjlaccaM I'JIOBAJI-JIAB
https://globallab.ru/
[IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB: BUBJIMOTEKA LIOK
14 MIPUPOJIHBIN T'a3 U MOMYyTHBIC HePTSIHBIC https://monypoxi. p/
pHp YTHbI [JIOBAJI-JIAB
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu https://globallab.ru/
[IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB: BUBJ/IMOTEKA LIOK
15 MIPUPOIHBIN a3 U MOMYTHHIE HEPTSIHBIC https://monypox.p/
pup YTHBI [JIOBAJI-JIAB
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu https://aloballab.ru/
KonrpossHas padorta mo pasuei bUBJIMOTEKA HOK
16 v P P p y https://Mouypoku.pd/
«YTIeBOgOpOABI» [ TIOBAJI-JIAE
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https://globallab.ru/
https://моиуроки.рф/
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https://globallab.ru/

BUBJIIMOTEKA ILIOK
17 [IpenenbHbIE OJHOATOMHBIE CIIMPTHI: https://mMonypoku.pd/
METaHOJ ¥ 3TaHo)1. BonopoaHas cBs3b I''IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ILHOK
18 MHOroaToMHbIe CIUPTHL: ATWICHIIMKOJIb U https://mMonypoku.pd/
TIIALEPUH I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
19 ®deHoJI: CTPOCHHUE MOJIEKYIIBI, (PU3UIECKUE https://monypoku.pd/
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE I''IOBAJI-JIAB
https://globallab.ru/
BUBJIIMOTEKA IHOK
20 Anpaerunbl: GopManbaeTUI U https://monypoxu.pd/
areTanpaerug. AueTod I'IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
21 OAHOOCHOBHBIE Mpe/ieNibHbIE KApOOHOBBIE https://mMonypoku.pd/
KHCJIOTHI: MypaBbUHAA U YKCYCHAs I'VIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
29 [IpakTuueckas padora Ne 2. «CBoiicTBa https://mMonypoku.pd/
pacTBOpa YKCYCHOM KHCJIOThI» I'JIOBAJI-JIAB
https://globallab.ru/
CreapuHOBas U 0JI€MHOBAsI KUCIOTHI, KaKk bUBJIMOTEKA TIOK
23 MPEACTABUTEM BBICIINX KaPOOHOBBIX hutps.//monypoKa.p/
['JIOBAJI-JIAB
Kuenor https://globallab.ru/
BUBJIMOTEKA IIOK
24 MBpl1a Kak COJIM BBICHIMX KapOOHOBBIX https://monypoku.pd/
KHUCJIOT, UX MOIoIIlee JielicTBHE I'JIOBAJI-JIAB
https://globallab.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC BUBJIMOTEKA LOK
25 https://Mouypoku.pd/
KapOOHOBBIX KUCIOT. [ MApOIN3 CIOKHBIX [ JIOBAJLJIAE
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3¢upoB https://globallab.ru/
BUBJIMOTEKA IIOK
26 JKupsr: runposns, npuMeHeHue, https://mMonypoku.pd/
OMOJIOTHYECKAsT POJIb KHUPOB ['JIOBAJI-JIAB
https://globallab.ru/
YrineBopl: cocTaB, KilaccupuKaIius. BUBJIMOTEKA LOK
27 Baxuelinne npeacTaBUTeNn: TIHK03a, https://mouypoku. pdy/
) i I'JIOBAJI-JIAB
¢pyxTosa, caxaposa https://globallab.ru/
BUBJIMOTEKA 1IOK
8 Kpaxman u nemntono3a Kak IpupogHbIe https://mMonypoku.pd/
MOJUMEPHI I'JIOBAJI-JIAB
https://globallab.ru/
KonTtponpHas padoTa mo pasaery BUBJIMOTEKA IIOK
29 «Kucnmopoacoaepxaiiyue OpraHn4ecKue https://mMonypoku.pd/
coenuHEeHU/ Beepoccuiickas ['JIOBAJI-JIAB
poBepoyHas pabora https://globallab.ru/
OO6mrast XxapaKTepUCTHKA a30TCOIePIKAIINX BUBJIMOTEKA LIOK
30 OPraHUYECKUX COCTUHECHHH / https://monypoxu.pg/
. I'JIOBAJI-JTIAB
BCGpOCCI/II/ICKaﬂ IIpOBEpPOYHAAL pa6OTa httpS//qlobaI lab.ru/
BUBJIMOTEKA IIOK
. https://monypoxu.pd/
31 AMWHBI: METHUJIAMUH U aHWJIMH IOEAJLIIAE
https://globallab.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE o o
OPraHM4eCKUe COCAMHEHHUS, UX bUBJIMOTEKA LIOK
32 onosiornyeckoe 3Hauenue. [lenruasl. benku https://monypoxu.pd/
) ' I'JIOBAJI-JIAB
KaK IPUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE https://globallab.ru/
COCIMHCHUS
BUBJIMOTEKA I1IOK
33 OCHOBHBIC TIOHATUS XUMUH https://Monypoku.pd/
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN I''IOBAJI-JIAB
https://globallab.ru/
34 OcHOBHBIE METOABI CHHTE3a BUBJIMOTEKA 110K
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[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN.

https://Monypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
T
u/n e€Ma ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle WIyMEHHS | 0GPA3OBATEbHbIC
padoTbI padoThI pecype
BUBJIMOTEKA 1IOK
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 https://mMonypoku.pd/
KOH(UTYpaIus aToMOB ['JIOBAJI-JIAB
https://globallab.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas BUBJIMOTEKA I1IOK
2 cucTeMa XUMMHYEeCKuX 3yemMenToB JI. 1. 1 https://mMonypoku.pd/
MenneneeBa, X CBSI3b C COBPEMEHHOM I'JIOBAJI-JIAB
TEOpUeN CTPOEHHS aTOMOB https://globallab.ru/
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCAMHEHUI 10 BUBJIMOTEKA ITOK
3 rpyIIaM U nepuojaM. 3HaueHUe 1 https://mMonypoku.pd/
NEPUOANYECKOTO 3aKOHA U CUCTEMBI I'JIOBAJI-JIAB
XUMHYECKHX dieMenToB JI.M. Menpeneena B https://globallab.ru/
pa3BUTHU HAYKH
Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€ BUBJIMOTEKA LIOK
4 BUJIBI; MEXAaHU3MBI 00pa30BaHUs 1 https://monypoxi.p/
: : p TJIOBAJI-JIAB
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b https://globallab.ru/
BanenTHOCTb. DJIEKTPOOTPUIIATEILHOCTD. BUBJIMOTEKA ILIOK
5 Crenenb okucneHus. Bemecrna 1 https://Monypoku.pd/
MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO I''IOBAJI-JIAD
CTpPOEHHS https://globallab.ru/
[ToHsTHE O AUCTIEPCHBIX CUCTEMAX. BUBJIMOTEKA LIOK
6 HcTrHHBIE U KOJJIOUIHBIE PACTBOPHI 1 https:/monypoxu.p¢/
" PacTBOpRI. TJIOBAJI-JIAB
accoBas J0JIs1 BELIECTBA B pacTBOpE https://globallab.ru/
7 Knaccudukarus 1 HOMEHKIATypa 1 BUBJIIMOTEKA LIOK
HEOpraHWYECKUX coenHeHni. ['eneTnueckas https://Monypoku.pd/
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CBs3b HCOPraHMYCCKUX BCIICCTB, PA3JIMIHBIX
Ki1aCCOB

T'JIOBAJI-JIAB
https://globallab.ru/

Krnaccudukarus XuMHUECKUX pEeakui B

HEOPraHMYECKOU U OPraHUYECKON XUMUHU. E‘[I;IEJ}/HOTEKA LI(d))If
8 3aKOH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH r‘ﬁbg&ﬁfg D
COXpPaHCHUA U MIPCBPAILICHUA SHCPIUU I1PpU httDS//C]IOba”aer/
XUMHUYECKUX PEAKITUIX
BUBJIMOTEKA IHOK
9 Ckopoctb peakiuu. OOpaTrMble peakiuu. https://monypoxu.pd/
XHWMHUYECKOE paBHOBECUE ['JIOBAJI-JIAB
https://globallab.ru/
[IpakTuueckas padota Ne 1. «Bnusiaue BUBJIMOTEKA LOK
https://mMonypoku.pd/
10 pa3IMYHbIX (PaKTOPOB HA CKOPOCTH T TOBATLIIAE
XHMHIECKOH PEAKIIHID https://globallab.ru/
OnektponuTtndeckas aquccounanus. [lonstue BUBJIMOTEKA 1IOK
11 0 BOJIOpoiHOM Mokasarene (pH) pactBopa. https://mMonypoku.pd/
Peakiun nonHoro oomeHna. ['maposms I'JIOBAJI-JIAB
OpPraHMYECKHX W HEOPTAHWYECKUX BENIECTB https:/globallab.ru/
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE bUBJIMOTEKA TIOK
https://Mmonypoku.pd/
12 peakuuu. [loHsTHE 00 2MIEKTpOIHM3E IOEAJLIIAE
PacilyiaBOB XU paCTBOPOB coyen httpS//QIOba“aer/
BUBJINOTEKA ITOK
13 KountponsHas pabota no paszaeny https://mMonypoxu.pd/
«TeopeTnyeckne OCHOBBI XUMHUI ['JIOBAJI-JIAB
https://globallab.ru/
Meramnisl, ux nojoxenue B [lepuoanueckoit o o
CUCTEME XUMUYECKUX 3eMeHToB Jl. WM. bUBJIMOTEKA TIOK
https://Mmonypoku.pd/
14 MenieneeBa 1 0COOEHHOCTH CTPOEHUS TJIOBAILJIAR
atroMoB. O01ue pusnyeckre cBoicTa https://aloballab.ru/
METaJJIOB
15 CrinaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P BUBJIMOTEKA IHOK

HaHpH)KeHI/Iﬁ MCTAJIJIOB

https://monypoku.pd/
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T'JIOBAJI-JIAB
https://globallab.ru/

X o o BUBJIMOTEKA ILHOK
MMHUYECKHE CBOMCTBA BAXKHEUIIINX
16 METaJIOB (HAaTpHil, Kajui, KalbUui, MarHui hitps//MOHYpOKH. pg/
. ’ > ’ ’ ['JIOBAJI-JIAB
aJIIOMI/IHI/H/I) 1 UX COCOAUHCHUU httDS//qloba”abru/
BUBJIMOTEKA ILHOK
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://mouypoku.pd/
COEJIMHEHU I I'JIOBAJI-JTAB
https://globallab.ru/
BUBJIMOTEKA IHOK
18 XUMHUYEeCKHEe CBOMCTBA ITUHKA, JKEJIe3a U UX https://mMonypoku.pd/
COeqUHEHNN I'JIOBAJI-JIAB
https://globallab.ru/
[IpakTnueckas pabota Ne 2. "Pemienue bUBJIMOTEKA LOK
19 SKCIEPUMEHTAIBHBIX 337a4 110 TEME hittps://momypoKH. po/
" ['JIOBAJI-JIAB
«MeTasn https://globallab.ru/
Hewmerannsl, nx noyioxxeHue B BUBJIMOTEKA IIOK
20 [Tepuonnueckoit cucteMe XUMUYECKUX https://monypoxu.pd/
anemenToB J[. . MenaeneeBa u I'JIOBAJI-JIAB
0COOEHHOCTH CTPOEHHUS AaTOMOB https://globallab.ru/
®u3nYECKUe CBOMCTBA HEMETAIJIOB. BULJIMOTEKA LIOK
https://monypoxu.pd/
21 AmtoTponsi HEeMETauIoB (Ha IpUMEpe CJIOBAJLJIAE
KHCIIOpoia, cepsl, hochopa u yriepoaa) https://globallab.ru/
BUBJIMOTEKA LIOK
22 XHUMHUYECKUE CBOMCTBA FAJIOIEHOB, CEPhI U HX https://monypoxu.pd/
COEqUHEHNN I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
23 XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux https://mMonypoxku.pd/
COCIMHEHUI I'JIOBAJI-JIAB
https://globallab.ru/
24 XHMMHYECKUE CBOMCTBA YIIIepoaa, KPEMHUS U BUBJIMOTEKA ITIOK
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UX COEOIUHEHUN

https://Monypoku.pd/

['IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ILHOK
o5 [IpuMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX https://mMonypoku.pd/
COEIMHECHU I I'JIOBAJI-JIAB
https://globallab.ru/
O0o01menne U cucreMaTn3alys 3HaHUM 110 BUBJIMOTEKA 1IOK
26 teme «Hemeramney. Beraucnenus no https://mMonypoku.pd/
YPaBHEHUSIM XUMUYECKUX PEAKIUN U I'JIOBAJI-JIAB
TEPMOXMUMHUYECKUE PACUETHI https://globallab.ru/
[Ipaktuueckas padota Ne 3. «Pemenne bUBJIMOTEKA LOK
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME huips: atonyporit. pibs
" ; [JIOBAJI-JIAB
Hewmeraiibt™ https://globallab.ru/
BUBJIMOTEKA IHOK
28 KounTtponsHas paborta no temam «MeTanmib» https://monypoxu.pd/
u «Hemerammbiy I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
29 Heoprannueckne u opraHu4eCcKue KUCIOTHI. https://mMonypoku.pd/
Heopranudeckue v OpraHndeckre OCHOBAHHMS ['JIOBAJI-JIAB
https://globallab.ru/
AMdoTepHbIe HEOpPraHUYECKUE U BUBJIMOTEKA LIOK
30 Opranu4eckue coearnHeHus. [ enernueckas https://mMonypoxu.pd/
CBSI3b HEOPraHUYECKHX U OPTaHUIECKUX ['JIOBAJI-JIAB
BEILECTB https://globallab.ru/
Ponp xumun B o0ecrieueHuu 3KOJIOTHIECKOH, bUBJIMOTEKA TIOK
31 SHEPTEeTUYECKON U MUIIEBON O€30TIaCHOCTH Nitps: onyposit.pd!
’ I'JIOBAJI-JIAB
Pa3BUTHH MCIMIIMHEL https://globallab.ru/
[IpencraBienust 00 OOMKX HAYIHBIX BUBJIMOTERA HOK
32 MPUHLUIAX TPOMBIIUIEHHOTO MOJTY4YEHUS hitps:/ivouypoi. pg!
['IOBAJI-JIAB

Ba)KHEMIIINX BEIIECTB

https://globallab.ru/

59


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

BUBJIMOTEKA IIOK
https://Monypoku.pd/

33 YenoBek B MUpPE BEIIECTB M MaTEPUAIOB 1 I TIOBATLJIAE
https://globallab.ru/
BUBJIMOTEKA ILHOK
https://monypoku.pd/
34 XUMUS U 3I0pPOBBE YEIOBEKA 1 [ TIOBAJLJIAE
https://globallab.ru/
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

TeopeTnueckre OCHOBBI OPraHU4EeCKOM XUMHH

1.1

ChopMupoBaHHOCTH TPEJCTABICHUNA O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOUW KapTHHBI MHpA, POJIM XUMHUU B TIO3HAHUU
SIBICHUN TPUPOAbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOM Jis
pelieHuss TPAKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpesie

1.2

Bnanenune cucremMod XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralolne MOHSTHUSA (Monexymna, BaJICHTHOCTD,
ANIEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YIJIEpOIHBIH CKEJeT,
(yHKIMOHANBHAS ~ TpyHmna,  pagukail,  U30Mepus,  H30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- U
a30TCOJIEp KaIlle COEIUHEHMs, OMOJIOrMYECKH AaKTHBHBIE BEIIECTBa
(yrneBojpl, KHUpbI, O€NKH), MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opranudeckux emiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAaKTOJIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, TOJIYYEHHH U OE30MacHOM
WCMOJBb30BAHUM  BAXXKHEHIIMX HEOPraHMYECKUX M  OpPraHUYEeCKUX
BEILECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YeIOBEKa

1.3

ChopmupoBaHHOCTh yYMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBATb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS IPH ONUCAHUU COCTaBa, CTPOCHHS W
peBpalleHI OPraHun4eCKUX COeTUHEHUI

1.4

c(OpMUPOBAHHOCTh YMEHUU HCIONb30BaTh XUMUYECKYI0 CHUMBOJIUKY
JUIS COCTABJICHHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaméHHOM) (opMysn OpraHMYecKWX BEHIECTB U  ypaBHEHUH
XUMHYECKUX PEAKIHi, U3rOTaBIMBATh MOJEIN MOJIEKYJI OPTaHUYECKUX
BEUIECTB Ui WIIIOCTPALUA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTpOCHUS

1.5

ChopMHPOBAHHOCT ~ YMEHHI  yCTaHABIMBATh  IPUHAICKHOCTh
M3YYEHHBIX OPraHWYECKMX BEIIECTB 10 WX COCTaBY M CTPOCHHIO K
onpenenéHHOMYy Kiaccy (rpymme) coeauHeHHd  (YIieBOIAOPOJIB,
KHCIIOPOJI U A30TCOJEpIKAIliEe COCAWHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COCIMHCHHUSA), JaBaTb WM  Ha3BaHWS 1O  CHCTEMAaTHYCCKOMN
Homenknarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHUA ONPEACIATh BUABI XHUMHUYECKOM CBS3H B
OpPraHU4YCCKUX COCIUHCHUAX (O,I[I/IHapHBIe 151 KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA NPUMCHSATD: IMOJIOKCHUA  TCOpUHU
CTPOCHHA OPraHUYCCKUX BCILICCTB AM. BYTJ'ICpOBa JJIA O0OBSICHEHHS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUSA; 3aKOH
COXPAHCHUS MACChI BEIICCTB




YrneBo1opoabl. Kucnopoaconepxaue u a30TCOJIepHKaIINE
OPraHUYECKUE COCAMHEHUs. BEICOKOMOJIEKYIISIPHBIE COCTUHEHUS

2.1

ChopMUpOBaHHOCTh yMEHUH NPUBOAWUTH TPHUBHAJIbHBIC HA3BAHUS
OT/IEIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, NPOINWIEH, AlleTUJIEH,
STHJICHTJIMKOJb, TIUIECPUH, (eHom, (opManbIerny, aneTaabAerul,
MypaBbUHas KHCJIOTA, YKCYCHas KHCJIOTa, OJEHMHOBAas KHCIOTA,
CTeapHHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTo3a, KpaxMmals, LeJUIroJI03a,
TJIMLIMH)

2.2

ChopmMupoBaHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bPIBI/I‘-ICCKI/IC U XUMHYCCKHUC CBOﬁCTBa TUITNYHBIX HpeILCTaBHTGHCﬁ
paSJ'H/ILIHI)IX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIIICCTB (MeTaH, 39TaH, 3THUJICH,
MPOMWIEH, aleTuieH, Oyraauen-1,3, mermwnOyraauen-1,3, OeHzod,
METaHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (ESHOJ, aleTaabIeTH],
MypaBbHHAS W YKCYCHasl KHCJIOTHI, TJIOKO3a, KpaxMmaj, IeJIII0I03a,
aAMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmMupoBaHHOCTh YMEHMSI WILITIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXAY  TUIUYHBIMU  MPEACTAaBUTEISIMM  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxiuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

24

CdopMHupoBaHHOCTH YMEHHUS XapaKTEePU30BaTh HWCTOYHUKH
YTIIEBOIOPOTHOTO CHIPhsI (HEPTH, TPUPOIHBIN T'a3, YTOJIb), CIOCOOBI X
nepepaboTKH M MPAKTHIECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH

XUMHUA ¥ XKU3HB. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHUN BIAJCTh CUCTEMOW 3HaHUM 00 OCHOBHBIX
METO/IaX Hay4yHOTO MO3HAHHUA, UCHOJIb3yEMbIX B XUMHUU MPU U3yUCHUH
BEIIECTB M XMMHYECKHUX sABJIIEHUH (HaOMIoaeHHe, HW3MEpeHue,
9KCIEPUMEHT, MOJIETUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHMS IS MPUHATHS pPEUIEHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTh YMEHHI COONIIOATh MpaBWIa  IOJIb30BAHUS
XMUMHYECKON TOCcynoil u 1abopaTopHbIM 00OpYyIOBAaHUEM, a TaKKe
npaBuiia OOpalleHusl C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OTIBITOB

3.3

ChopmupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJIHITH XUMUYECKHIA
SKCIIEPUMEHT (IIPEBPAILEHIS OPraHUYECKUX BEIIECTB IPU HArpeBaHUH,
MOJIy4YeHHE STUJICHA U M3yYCHHE €ro CBOMCTB, KaYeCTBEHHbIE PEaKIIUU
OpraHMYECKUX BEIIECTB, JCHATypalus OEIKOB NpU HarpeBaHUH,
[[BETHBIE pEaKIMU OEJKOB) B COOTBETCTBHM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTH TpHU OOpalleHMH C BEHIeCTBAMU U J1IaOOPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YIHTATOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOAUTH BBIYHUCJICHUA 10 XUMHUYCCKUM
YpaBHCHHUAM (MaCCH, 06’béMa, KOJIMYCCTBA UCXOAHOT'O BCIICCTBA HJIU
IMPOAYKTA pC€aKIuu 110 U3BECTHBIM MaAcCCE, O6’béMy, KOJIMYECTBY OHOT'O
13 UCXOJHBIX BCIICCTB UJIU MMTPOAYKTOB pCaKL[I/II/I)

3.5

CchopMupoBaHHOCTD YMEHUH KPUTUYECKH aHAJTM3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoit HH(popMaruy, cetb UHTepHET u Apyrue)




3.6

ChopmupoBaHHOCTE yMEHUU COOMIOAATH TMpaBWIA OKOJOTHUECKU
1[eJIeCO00pPa3HOTO TOBEICHUS B OBITY M TPYNOBOW NESATEIHHOCTH B
LEISIX COXPAHEHUS CBOErO 3J0pOBbS M OKpY)KAOLIEH MPUPOJHON
Cpeabl, 0CO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha KHBBIC OPTaHU3MBI
OTIpE/ICNIEHHBIX OPraHWYECKUX BEUIECTB, TIOHMUMAas CMBICI TOKa3aTes
[NAK (upenenbHO JOMYCTUMOM — KOHLEHTpPALUMHM), MOSICHATH Ha
npuUMepax CrnocoObl YMEHBIICHHS W MPEJOTBPALICHHUS WX BPEIHOTO
BO3/ICICTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl CPETHEr0 001IEro 06pa3oBaHMs

1

TeopeTnyecknue OCHOBBI XUMUU

1.1

Biagenne cucreMoil XMMWYECKMX 3HAaHUM, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJI€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTh, CTEIEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISPHBIN
00BbEM, KpUCTaJUIMYECKass pemeTKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JNEKTPOJIMTUYECKAsT ~ JTUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKOW pEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUs AIIEKTPOJUTHYCCKON auccormanuu, [lepuoauueckuii
3akoH [[.J. MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30MacHOM HCIIOJIb30BAaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JesTelbHOCTH
YeJI0BeKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HOHSTHUSI TPU ONHCAHUM CTPOEHHSI U CBOMCTB HEOPraHHUYECKUX
BEIIECTB W HMX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEMETOB

1.3

Bnagenue OCHOBHBIMH METOJaMHU HAYYHOTO IIO3HAHUS BEIIECTB U
XUMHYECKUX sBIICHUN (HAOMIOJeHHE, W3MEpPEeHHUe, OSKCIEPUMEHT,
MOJIETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeACIATb BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PA3JIUYIHOTO
COoCTaBa, BUJ XHMHUYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
MCTAIINYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAa“d,
MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

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

1.6

C(I)OpMI/IpOBaHHO CThb YMCHUA KHaCCI/I(I)I/ILII/IpOBaTB XUMHWYCCKHEC




peaKuu Mo pa3inyHbIM MPHU3HAKAM (YHCITYy U COCTaBY pEarupyromnux
BEIECTB, TEIIOBOMY J((}EeKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIuH,  yJacTHIO
KaraauzaTopa)

1.7

ChopmMupoBaHHOCTE  YMEHHI  COCTABJISITh  ypPaBHEHUS  peakIuid
pa3IMYHBIX THUIOB, MOJHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBASI YCIOBUS, TIPU KOTOPHIX OTH PEAKITUN UITYT
JI0 KOHIIA

1.8

ChopMUpOBaHHOCTh YMEHHUI MPOBOJUTH PEAKINH, MOITBEPKIAIOIINE
KAUeCTBEHHBIM  COCTAaB  PAa3jIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

CpopMHpPOBAaHHOCTh YMEHHUH PACKpPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBHTEILHBIX peaxiuit MOCPEJCTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX PeaKIui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH
XUMUYECKON PEakIiu OT Pa3IMIHbIX (PAKTOPOB

1.11

CpopMHpPOBAaHHOCT, YMEHHH  OOBSICHATH  XapaKkTep CMEIICHUS
XMMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS
(npunnun Jle [atensbe)

OO6mrast 1 HEOpraHUIeCcKass XUMHUS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meunpeneena u JIEMOHCTPUPOBATH ero
CUCTEeMATU3UPYIOILYIO, OOBACHUTENbHYIO U  NPOTHOCTUYECKYIO

byHKIUN

2.2

CdopMHpOBaHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHoib3ys
HOHATHS  «S-, P-, O-3JeKTpOHHBIE OpPOHMTAIN», «IHEPrETHUECKUE
YpPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MCHCHHS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COCAMHEHUU IO TepuojJaM W Tpymram
[Tepuoanueckoit cucrembl Xxumudeckux snementoB .M. Menneneesa

2.3

CdopMHpOBaHHOCT, YMEHHMI XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB,
NOJTBEPKJIATh  CYIIECTBOBAHME TI'E€HETHYECKOM  CBS3M  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMH € IOMOINBIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIUIA

2.4

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ yCTaHaBJIMBATb MMPpHUHAJIC)KHOCTDb
HEOPraHU4YCCKUX BCIICCTB IO HX COCTABY K OHpe,Z[eJ'IéHHOMy KJIaccy
(rpynr[e) CO€OUHECHUI (HpOCTHe BCIICCTBA — MCTAJJIbl U HCEMCTAJIJIBI,
OKCHIbI, OCHOBAHU, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCU B, COJ'II/I)

2.5

ChopMUpOBaHHOCTb YMEHHUH HCIIOJB30BaTh XMMHUUYECKYIO CHMBOJIHKY
U1 cocTaBlieHHsT (OpMyNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peakuuii, cucrematnueckyro HomeHkinatypy (IUPAC) u TpuBHaibHbIe
Ha3BaHUS OTJENbHBIX HEOPraHMYECKUX BelecTB (yrapHblii Tas,
YIJIEKUCHIBIA Ta3, aMMMaK, rameéHas W3BeCTb, HeraméHas H3BECTb,
MUTHEBAst COJIa, MUPUT U JPYTHUE)

2.6

CdhopmupoBaHHOCTh YMEHHUH XapakTepu30BaTh (OMUCHIBATh) OOIIHE




XMMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKIAaTh  CYILIECTBOBAHHWE  I'EHETUYECKOM  CBSA3M  MEXKIY
HEOPraHUYECKUMU BEILIECTBAMU c IIOMOILBIO YPaBHEHUI
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIUN

2.7

ChopMUpOBaHHOCTh YMEHUH TIAHUPOBATH M BBITIOIHATH XUMHUYECKUI
9KCIEPUMEHT (pa3jio’KeHHE MEepOKCUIa BOJAOPOAA B IPHUCYTCTBUHU
KaTalu3aTopa, OIPEAEICHUE CPEeIbl PACTBOPOB BEIIECTB C IOMOLIBIO
YHUBEPCAJIBHOTO HMHAMKATOPA, BIHMSHHUE pPa3IMYHBIX (PAaKTOPOB Ha
CKOpOCTh ~XMMHYECKON peakIuH, peakuud HOHHOTO oOOMeHa,
KayeCTBEHHbIE PEAKIMH Ha Cysb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamnel» n «HemeTaniasl») B COOTBETCTBUU € MPaBWJIAMU TEXHUKHU
0e30MacHOCTH TpHU OOpalleHUH C BeUleCTBaMM U JabOpaTOpHBIM
000pyJ0BaHuEM; MPEJICTaBIISTh pe3yIbTATHI XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3alKMcCH YpPaBHEHHH COOTBETCTBYIOIIUX
peaknuii ¥ GOpPMYIMPOBATH BHIBOIBI HA OCHOBE ATHX PE3yIbTaTOB

2.8

ChopMHpOBaHHOCT, yYMEHUW COOMIOATh TpaBWJIa TOJIb30BAHUS
XUMHUYECKON TOCYy/0N W JabopaTOpHBIM OOOpyJAOBaHWEM, a TaKKe
npaBuiia 0OpalieHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSIMU
T10 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMHUUECKUX OTBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTeprU30BaTh XUMHWYECKUE
MIPOLIECCHI, JIEXKAIIME B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHHUS] CEpHOMN
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH IpEACTaBICHUN 00
oOLMX HAyyHBIX NPUHLMNAX M  OSKOJOTHYECKUX MpobieMax
XUMHUYECKOTO MPOU3BOJCTBA

XUMHUA ¥ XKU3HL. PacuéThl

3.1

CopMHpPOBAHHOCTh TPENCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpPA, POJIM XUMUU B [O3HAHUU
SIBJIGHUWA TpPHUPOJAbI, B (OPMUPOBAHWU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QPYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM s
pelIeHHusT MPaKTHYEeCKUX 3aJad U DKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIICHMSI K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOI cpeie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3HPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IMOJIy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOi KOMMYHHKAIINH, ceTh IHTEpPHET U Apyrue)

3.3

CdopmupoBaHHOCTh yMEHMI COONMIOATh TIPaBUIIA IKOJIOTUYECKH
1es1eco00pa3HOro TMOBEAEHUs B OBITY M TPYAOBON NESITENLHOCTH B
HENSIX COXPAaHEHHUS CBOETO 3JI0POBbS M OKPYXAlOMIeH MpUPOAHOM
Cpeibl

3.4

Oco3HaBaThb OITIaCHOCTb BO3I[CI>1CTBPI$I Ha  JKHUBBIC OpraHru3Mbl
OHpe,Z[eJ'IéHHLIX BCIICCTB, IMTOHKUMAas CMBICJI ITOKa3aTciIsd HHK, HOACHATD
Ha IIpUuMepax CITOCOOBI YMCHBUICHUS U MPECAOTBPALICHUA UX BPCIAHOTO
BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKaA

3.5

C(I)OpMI/IpOBaHHOCTB yMeHHfI MMpOBOAUTD BBIYHCIICHUA C
HCIIOJIb30BAHUCM IIOHATUA «MACCOBasA JOJIsI BCIICCTBA B pPacCTBOPCH,
O0OBEMHBIX OTHOIIIEHUI Tra30B Ipru XHUMHUYCCKHUX PCAKIUAX, MACChI
BCIICCTBA HJIN 00bEMa Tra3oB IO HN3BCCTHOMY KOJIMYCCTBY BCILCCTBA,
MacCCce HUIH O6’béMy OIHOTO M3 YYAaCTBYHOIIUX B PCAKIUU BCIICCTB,
TCIIJIOBOT'O 3(p(peKTa PCaKMM Ha OCHOBC 3aKOHOB COXpPaHCHHA MACChI




BCIUICCTB, MPCBpAILICHUA U COXPAHCHHUA SHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4EeCKOW XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
IMOJIYYCHHMHU HOBBIX BCIICCTB W MaTCpHAJIOB. Teopm{ CTPOCHUA OPraHNYCCKUX
coenquHeHn A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (OpPMYNIBI OpPraHWYECKUX BEIIECTB. | OMOJIOTHS, H30MEpPHSL.
XUMHYECKasT CBSI3bL B OpraHu4eCKux COCAMHCHUAX — OJAHWHAPHBIC KW KPATHBLIC
cBs3u. [IpencraBienne o kiaccuuKanuu OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHvueckux COEIMHEHUH (CHCTeMaTHuyecKas) U TPUBHAJIbHbIE
Ha3BaHMs BAXKHEUIINX IPEICTaBUTENIEH KJIAaCCOB OPraHMUECKUX BEILIECTB

YreBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHAN psAfl. MeTaH u 3TaH — mpocTenne
MPE/ICTaBUTENIM alIKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu
3aMelleHusl M TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJyIeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKHWA pPsiA. DTHUIEH W NPONHWIECH —
MpOCTENIINE MPEICTABUTENN AIKEHOB: (U3MYecCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAUH, OKHUCICHHUS H
MOJIMMEPU3aLMH ), TOIy4YeHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 w wMerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHUE CBOMCTBA (peakius mojuMepusanuu). [lomydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN psil. AICTHICH —
MPOCTEHIINI TMPEACTAaBUTEh QJIKHHOB: COCTaB, CTpOEHHUE, (U3HYECKHE |
XUMHUYECKHNE CBOMCTBA (peaKIMu T'UIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIUH,
TOPEHUs ), TIOJTYICHHE U IIPUMCHCHHE

2.5

Apenbl. benszon: coctaB, cTpoeHue, (QU3MUYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuy rajJoreHupoOBaHUs U HUTPOBAHUS ), MOIyYeHHUE U puMeHeHue. Tomxyou:
COCTaB, CTpOeHMEe, (u3MUeckue ¢ XUMHYECKHE CBOWMCTBAa  (peakiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUA), MOJYYEHHE M TMpPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBSI3b MEXKAY YIVIEBOJOPOJAMHU, MPUHAUICKAIIUMU K
pa3IMYHbIM KJIaccaM

2.6

[IpupoaHble UCTOYHHUKH YTIIEBOAOPOIOB. [IpupoaHblii ra3 u momyTHele HEPTIHbIE
ra3el. HedTh 1 e€ mpoucxoxaenue. CriocoOsl nepepaboTku HEe(TH: MEepPeroHka,
KPEKUHT (TePMHUYECKH, KaTamuTuueckuil), muponus. [Ipoayktel mepepaboTku
He(dTH, UX MPUMEHEHHE B TMPOMBIIICHHOCTH M B ObITy. KameHHBIH yrons u
IPOJYKTHI €0 mepepadboTKu

KI/Icnoponcoz[epxcamHe OpTraHU4YCCKUC COCANHCHUS

3.1

Hpe,ZLCJ'ILHLIe OHOATOMHBIC CIIUPTHI. MeTaHOoI U 3TaHOI: CTPOCHUC, (1)H3I/II-ICCKI/IC
)51 XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I C AKTHBHBIMH MECTalllaMu,
TaJIOreHOBOOpPOAaMU, ropeHHe), IMPUMCHCHUC. BOI[OpO)IHBIe CBA3U MCKAY
MOJICKYJIaMH CIIUPTOB. I[eﬁCTBHC MCTAHOJIa U 3TaHOJIa Ha OpraHu3M YCJIOBCKA.
MHoroaToMHEIE CIIUPTHI. OTUIICHTIINKOJb U TJIMLOCPUH: CTPOCHHUC, (I)I/I3I/I‘ICCKI/IC )51
XUMHUYCCKHEC CBOMCTBA (B3aHMOHCﬁCTBHC Cco IICJI0OYHBIMHU METaJllIaMH,
KauCCTBCHHAA PpCAKIHA HAa MHOI'OATOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHusm




YCJI0BCKaA. HpI/IMeHeHI/IC MIMOCPUHA U STUJICHTJIMKOJIA

3.2

@deHoN:  CTpOEHHWE MOJICKYNbl, (U3WYECKHe U XUMHYECKHE CBOMCTBA.
ToxcuunocTs enona. [Ipumenenne penona

3.3

Anpaeruapl 1 KeToHbl. @opMabaerul, aleTaabAerul: CTpoeHue, GU3NIeCKre U
XMMHMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE
peaxkuum), NoJy4eHue U IpUMeHEHUe

3.4

OnHOOCHOBHBIE MpezeibHble KapOOHOBBIE KUCIOTH. MypaBbuHasi M yKCyCHas
KUCIIOTBI: CTPOCHHUE, (PU3MUECKIEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIINE /s
KJacca KHUCIIOT, peakius dSTepuHuKalyu), TIOIydeHHE W IPUMEHEHHE.
CreapuHOBast M OJICMHOBAs KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX
KHCI0T. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeCTBHE

3.5

Crnoxubie 2(QUpbI Kak MPOU3BOHBIE KapOOHOBBIX KUCIOT. ['MIPOJIN3 CIIOKHBIX
a¢upoB. Kupsl. ['napomms xupos. IIpumenenue xupoB. buonornyeckas posb
KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamus yriaieBoaoB (MOHO-, TU- W TOJUCAXapHJIbl).
['moko3a — mpocredmnii MOHOcCaxapuJl: OCOOEHHOCTH CTPOCHMSI MOJIEKYIIbI,
bu3nuecKre 1 XUMUYECKHe CBOWCTBA (B3anmMo ieiicTBue ¢ ruapokcuaom memu(ll),
OKHCJICHHE aMMMayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHME TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHoJorudeckas
poab. dotocunTe3. @pyKTO3a KaKk M30MEpP IIIOKO3bl. Kpaxman u 1emnono3a KaKk
npupoaHble TnoauMmepbl. CTpoeHHe Kpaxmala U LeUltoio3bl. Puznueckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (THIpOJIN3, KAUeCTBEHHAs PeaKius ¢ HOJ0M)

A30TCOIepKale OPraHnICCKUE COCAMHCHHUS

4.1

AMUHOKHUCIOTHL Kak am¢oTepHble opraHuueckue coenvHeHus. dusuueckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TiauiuHa). buonormueckoe
3HauYeHUEe aMHUHOKHUCIOT. [lenTu bl

4.2

benku Kkak npuUpONHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAs W TpPETHUYHAs CTPYKTypa OelKOB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ACHATYpalus, KAUeCTBEHHbIE peaKlIUU Ha OeIKU

BBICOKOMOJ'IGKy.]'I?[pHHC COCAMHECHUA

5.1

OcCHOBHbBIE TOHSATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEpPU3allid, CPEIHSS MOJICKYISpHas
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHHH —
MOJIMMEPU3AIHS U TOJUKOHICHCAIIHS

5.2

9KCHepI/IMeHTaJ'ILHI>IC MCTOAbI H3YUCHHUA BCIICCTB U HUX npeBpameHHﬁ:
O3HAKOMJICHHC C o6pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,
Kay49YyKOB. HOHy‘ICHI/Ie CHUHTCTHUYCCKOI'O Kay4dyKa U PE3UHbI

11 KIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeOpeTI/IquKI/Ie OCHOBBI XMUMHUHU

1.1

XuMuueckuil sneMeHT. AToM. Snpo aroma, M30TONBI. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKue YpOBHH, IMOJYPOBHH. ATOMHBIE OpOUTaNy, S-, P-, 0-2JIeMEHTHI.
OcoOGeHHOCTH pacrpeielIeHUs] AJIEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAsI KOH(UTYpaIisi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMHUIECKUX diemMeHToB J1.1.
MenpeneeBa. CBs3p mnepuoauveckoro 3akoHa u Ilepuoamueckoil cHUCTEMBbI




xumudeckux seMeHToB J[ M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMepHOCTI/I W3MCHCHHSA CBOMCTB XHMHWYCCKHX DJJIEMCHTOB M
O6p33y€MBIX HMHU IPOCTBIX W CJIIOKHBIX BCHICCTB IO I'pylHiiaM H IICPpHOLAM.
3HaueHUEe NEePUOINYECKOr0 3aKOHA B Pa3BUTUH HAYKH

1.3

Crpoenue BemecTBa. XUMHUYECKas CBA3b. Buabpl XUMHUYECKOW  CBSI3HU
(koBaJieHTHAsT HEMOJISIpHAsT W TOJspHasi, HWOHHAs, MeTauindeckas). HoHbl:
KaTUOHBI U aHMOHBI. MeXxaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUUYECKOU CBSI3H
(0OMEHHBIH U TOHOPHO-aKIENTOPHEIH). BomopoaHast cBsi3b

1.4

BasientHOCTB. DileKTpOoOTpULIATETLHOCTh. CTENEeHbh OKUCICHUS

1.5

BemiectBa MONEKYIIPHOIO U HEMOJIEKYISPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BeIlecTBA. THIMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BELIECTB OT THUMA Kpucramdyecko pemérku. [loHsATHE O aUCHEpCHBIX
cucremax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi JI0Jisl BElIecTBa B
pacTBope

1.6

Knaccudukanus Heoprannueckux coeuHeHnii. Homenknarypa HeopraHmueckux
BEIIECTB

1.7

Xumuyeckass — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakuMii B
HEOPraHWYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPaHEHHsS] MacCChl BEIECTB,
3aKOH COXPaHEHUs U MPEBPAILCHHS SHEPIUU IPH XUMUYECKHUX PEAKLUAX

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (haKTOPOB

1.9

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOLIME Ha
cocTosinre xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

OnekrpoiuTHdeckas aucconnanus. CuibHbBIE W cialdble nmekTponauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCIast, HEUTpaJIbHAs, IIEIOYHAsA. Peakimm HOHHOTO
oOMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKnuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenue HemeramnoB B llepuoandeckoid cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. DuznuecKue
CBOWCTBA HEMETAIIOB. AJUTOTPOIHS HEMETAILIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOMCTBA BAXXKHEWINMX HEMETAUIOB (TaJOTreHOB, CEphl, a30Ta,
dbocthopa, yrimepoga W KpEeMHHUS) U HX  COCIAMHEHHH  (OKCHJOB,
KUCJIOPOJICOICPKAIINX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue
BRKHEUIIIMX HEMETAJUIOB M UX COCTMHCHUH

2.3

Mertamnbl. Ilonoxxenune wmetamnoB B Ilepuognueckoit cucreMe XUMHYECKUX
anemenToB JI.M. MengeneeBa. OCOOEHHOCTH CTPOEHUS 3NIEKTPOHHBIX 000JI0YeK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUH Psii HANPSDKEHU METAIIJIOB

2.4

XVUMUYECKUE CBOMCTBA BaKHEUIIMX METAIOB (HATpUM, Kaluui, KalblUH,
MarHuii, aJllOMHHHUHA, ITUHK, XpOM, >Kele30, Melb) U ux coeauHeHuid. OOrmiue
crocoObl MOMy4YeHHs] MeTaJuloB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'enetnueckas CB3b HCOPraHN4YCCKUX BCUICCTB, IMIPHUHAJICKANIUX K PA3JIMYHBIM
Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecIeUeHHH 3KOHOFH‘-ICCKOI>1, 3HepFeTquCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOAAX ITO3HAHHA




BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOTYYCHHS
Ba)XHEUILMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOUTENbHBIC MaTepHajbl, KOHCTPYKIIMOHHBIC MAaTEpHalbl, KpPacku, CTEKJIO,
KepaMHKa, MaTepuaibl JUIS 3JICKTPOHHKH, HaHOMATepUallbl, OPraHUYEeCKUE M
MUHEpaJIbHBIE YI00peHUs
XUMHS H 370pOBbE UEJIOBEKA: MpaBHJa HCIOJB30BAHUS JICKAPCTBEHHBIX

3.3 IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus. 10 knace. I'abpuensa O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus. 11 xnacc. I'abpuensu O.C., Octpoymon WN.T"., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

¢ HHpopManmoOHHO-METOANYECKOE TTMCHhMO 00 OCOOEHHOCTSX MPEToJaBaHuUs
yuebHoro npeamera «Xumus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e MeToanueckue peKOMEHIalMK M0 U3YYEHUIO TeMbl «OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKIIMN» B IIKOJBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

e VYyeOHO-MeTOIHUeCcKOe 0OecTeueHre MPOLIECCOB MPENOIaBaHusl XUMUH,
Ouosioruu, GU3MKH HA YPOBHIX OCHOBHOT'O OOIIEr0 M CPETHETO 0OIIETO
O6pa?>OBaHI/I$I C BKIIFOYCHHUECM JOIIOJHUTCIbHOI'O NH)KCHCPHOT'O KOMITIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3a1aHuif 71 TEKYIIEro OLEHUBAaHUS TI0 YYEOHOMY MPEIAMETY « XUMUS»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

e Meroauueckrue peKOMEHAAIMU MO CO3JaHUI0 KIACCOB TEXHOJIOTUUECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIICH U KITACCOB C YIIyOJICHHBIM H3yUCHUEM
MaTeMaTHKH, (PU3UKU, XUMUH, OMOJIOTHH B 00I1e00pa30BaTEIbHBIX
OpraHU3aIUAX C UCIIOIb30BaHUEM HHPPACTPYKTYPHI, CO3JJAaHHON B paMKax
HaIMoHaNbHOTO TpoekTa «O0pa3zoBanue» (KBantopuymsl, IT-kyOs1, Touku
pocta u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e Metonuueckue pexkomenaanuu. Opranuzanus B3aumoaeiicteus “Ilkomna —
BYy3 — npennpusitae” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

U ®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
e BUBJIMOTEKA IHOK https://monypoxu.pd/
e ['JIOBAIJI-JIAB https://globallab.ru/
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