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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAApCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTHS BocnuTaHuss B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON  OpraHu3aluM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpeHEro ooImero oopa3oBaHMs CPEJCTBAMH 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 1ejaell M NPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
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.
Ona BHOCHUT CBOH BKJIaJa B (JOPMUPOBAHUE PALMOHATIBHOTO HAYYHOT'O MBIIICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMH IIPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTtenbHas, Kak HayKa BBICOKMX TEXHOJOTHMW HallpaBlieHa Ha peEIIeHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM 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  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OUOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHUM O BaXXHEWILIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, ChIPbs, CO3[IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX Y4YEOHBIX JCHCTBUHM, UMeomuUX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke npenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO NMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBIJISIETCS BIIOJHE ONPAB/IaHHBIM.



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
JeXAaT KIIOUYEBblE TOHATHS, (DyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

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

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUUYECKOIO0 DJKCIEPUMEHTa, COOJIIOJICHUEM  TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpenHero oduiero oopazoBanus. Ceronns B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAaMOTHOCTHIO, TO €CTh cClocobamu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

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

azanTamys 0O0y4aroluuXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOILIETOCS 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
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpash 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MHDOPMALIMK XUMUYECKOTO COJICPKAHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTH B T'YMAaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 370pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAy4HBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTH4ecKas) W TpUBUAJbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BELIECTB, HAOJIOJECHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHHPOBAHMS, TUApaTallMd, OKHUCIECHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUHN Psil. AIICTUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NYECKHe U XUMHUYECKHUE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsS3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKAIMMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaquTudyeckui), nuponus. I[IponykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIETUPOBAHUE  MOJEKYJ1  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIuu C aKTUBHBIMH MeETaJIaMHU,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

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

Anpnerunpl U kemowuvl. Dopmanpiaeruii, aueTAIBACTHUI: CTPOCHMUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMHUYECKHE CBOICTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QUpbl Kak TPOU3BOJAHBIE KAapOOHOBBIX KHCJIOT. ['miapomus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoassie noauMmepsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmenu(ll), BzammomercTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

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

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

OKCHEpUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX IPEBPAILECHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEIHAS MOJIEKYIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
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 UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

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

11 KJJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO opOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

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

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3H
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJSAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

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

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

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

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTopa, ONPEACIICHUE CPelibl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCIOJb30BAHMEM MOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETayIloB (Ha mpuMmepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

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

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUI A HANIPSKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMIEPUMEHTAIbHBIE METOJbl M3YUE€HHUS BEIIECTB W WX MPEBPALLCHUM:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIH OHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOMMX HAyYHBIX MNPUHIUIAX [POMBIIIJIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

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

XuMHUsS WU 3J0pOBbE YEJIOBEKA: IMpaBUjIa HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XuMuHU B 11 Kitacce OCyIIECTBIAETCS Yepe3 UCIOIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukanus, TI[EPUOJUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PH3NUYECKUE BEIIMUMHBI U CIUHUIIBI 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: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHNHN HA BA3OBOM YPOBHE CPE/JHEI'O OBIIIET O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHWS K pe3yiabTaTaM OCBOCHUS
oOy4JaroImMUMHCS TPOrpaMM CpeaHEero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeaIMEeTHBIM M TNpeaMeTHbIM). HaydHo-MeToguyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
o0pa30oBaHus ABISIETCS CUCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeameTa «XUMHUsS» Ha YPOBHE CpPEIHETO
o01rero oOpa3oBaHus BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAaHHE OOYYAONIUMHUCSI POCCHMCKONW TIpa)XHaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CAMOOTIPEACIICHUIO;

HaJIM4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HAJIM4YME TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
L[ETU U CTPOUTH )KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEJIBHOCTH B COOTBETCTBUU C



T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUHCKOIO TPa)KAaHCKOTO OOLIECTBA, NMPUHATHIMU B OOLIECTBE
HOPMaMM W  TpaBWIaMH  MOBEACHHUS,  CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMONO3HaHMUs, CaMOpPAa3BUTUSL M HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTH
o0y4Jaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MNPAKTHUYECKOW JIESITEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOTrO BOCIIMTAHUS .

OCO3HAHMS 00YYarOIUIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOTIOPSJIKY;

OpE/ICTaBIIEHUsI O COUMAJIbHBIX HOpPMax M TMpaBUaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESATENIBHOCTH TMpU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBITIOJHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh WU TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHHUS K HWCTOPUYECKOMY H HAY4YHOMY HAcJEIUI0
OTEYECTBEHHON XUMUH;

yBaXEHHUSI K MPOIECCYy TBOpYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHUS HAYKU €CTh pPEe3yJIbTaT
JUINTETFHBIX ~ HAONIONCHHM, KPOIMOTJIMBBIX OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHainn3e MHQOpMAIMU O MEePEOBbIX JOCTHKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3AHHBIC C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH Ha MOPAJTIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILIEHUMBAaTh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAaHHME IOCIEICTBUH ATUX
MIOCTYIIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbS:



MOHUMAaHUSl LEHHOCTEH 370poBOrO0 W 0Oe30macHoro obOpasza KHU3HH,
HEOOXOIMMOCTU OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 TpaBuil 0e30macHOro oOpalleHus C BellecTBaMH B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHUMAHUSI I[EHHOCTU TMPaBUJI UHIUBHUAYAJbHOTO U  KOJUJICKTHBHOTO
0€301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
NEeSTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  ApYyruxX BHJAX
NesITEebHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YYEHHUIO MPOQECCuil pa3audyHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

yBaXKEHUS K TPYAY, JIOJSAM TPYyJla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyaymiedl mpodeccun M peanuzanuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIICHUS K MPUPOJIe, KaK HCTOUYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHUMAaHHUS TINO00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HEOPUATUSA JCHUCTBUM, MPHUHOCAIIMX Bped OKPYKaroIEH
IPUPOJTHOM cpesie, YMEHHs MPOTHO3UPOBATH HEOJATONPUSTHBIE 3KOJOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYypHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aAKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(OpMUPOBAHHOCTH MHUPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH;

MOHMMaHUs CHenuUKA XUMHUU KaK HayKd, OCO3HaHHsA €€ poiau B
(GOopMUPOBAaHUHU PAMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEIOCTHOTO
MpECTaBICHUs 00 OKPYKAIOIIeM MHpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOIeM COXpaHEHHS
PUPOTHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HAMPaBICHHOCTH W BaXXHOH polHu B
CO3/IaHWW HOBOH 0a3bl MaTepPHAIbHOW KYJIBTYPHI, PEIICHHH TII00aIbHBIX MPOOIEeM
YCTOMYMBOTO Pa3BHUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUIIEBON U
IKOJIOTUYECKOW 0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, OOSCIICUYCHUHU YCIOBHM
YCIIEIITHOTO TpyJda ¥ OKOJOTHYECKA KOMGMOPTHOW IKU3HM KaXJAOro 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TMOHMMAaHHS CYIIHOCTH METOJ/IOB
MIO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJTydyaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHUS SIBIICHUI OKPYXKAIOIIET0 MHUpa |
POUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LEIbI0 TOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNPEepPhIBHOMY OOpa3OBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3audHbIX cdepax nmpodeccroHaabHON
JesITeIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUsS» Ha
YPOBHE CPEJHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIE 1T (OPMHUPOBAHHS ~ MHPOBO33PECHHUS  OOyYarONIUXCS
MEKIUCIMIUITMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPa’KaAFOIIUE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeHudUKy METOJIOB ITO3HAHUSA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIICCTBO, SHEPTHS, SBICHUE,
MIPOIIECC, CHCTEMa, HAyYHBIH (haKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHNE, HAOIIOICHUE, N3MEPCHHE, SKCIICPUMCHT H JIPYTHE);



YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMH 00yYarolUXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEpPCAJIbHbIC y4eOHbIC
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIILHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJIbHBIMH
JEeUCTBUSIMM:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAessaTh LEJIH JESTEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ACSTEIBHOCTH C MOCTAaBICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICTIATh XapaKTEPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aUMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUI;

BLIOMpATh OCHOBAaHMS M KPUTEPUU I KIacCHU(PHUKAIIUU BEIICCTB H
XUMHUYECKHUX PEaKIUi;

YCTAHABJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIYKTUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHWYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peaklUy — TPU PEUICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIBHBIE MPEACTABICHUS ISl BBISBICHUSA XapAKTEPHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJ0OB HAYYHOI'O IO3HAHUWS BEIIECTB M XUMHUYECKHUX
pEeaKuunii;

(dbopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBACMBIX CYKIICHUN;

BJIQ/JICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS U  TPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYIUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHOU padoTe;

npuoOpeTaTth OMNbIT YYEHUUYECKOM HCCIEOBATEIbCKOM UM MPOCKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJOB PCIICHHUS TMPAKTHYCCKUX 3a7ad4, MPUMCHCHUIO Pa3IUIHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nunpopmMaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HMCTOYHHUKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpEICTaBIICHUS, KPUTHYCCKHU OIICHUBATh ed JIOCTOBEPHOCTH 1
HENIPOTUBOPECUYHBOCTb;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OnpeeIEHHOTrO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelCTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeICTBa Mpu pabore cC
XUMHYECKOW HHPOpMaIMe: NPUMEHSITh MeXNpeaMeTHole (duznueckue U
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHUATYPBI, HOMCHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJ€ IUajora W/viH
JTUCKYCCUH,  BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a49H;

BBICTYIIATh C MPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO HIJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMIOJTHEHUHT
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTn3alliid y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
IESTENbHOCTh, ONpeaesas €€ Lelu M 3aJayd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUA»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SIBJICHUU
npupoabl, B  (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /JIsl PEIICHHS TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUN 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aTomMa, MOJIeKyJia, BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKASI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalléHHAas), MOJb, MOJSpHA
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
paguKall, U30MepHUsi, H30MEPhL, TOMOJOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ M a30TCOJAEpXKAIlue COCIUHEHUsS, MOHOMEpP, INOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PECHUYECKUE 3HAHWS,
Je)Kalllke B OCHOBE IOHUMAHMUS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONOTrMYECKUE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTePHBIE MPU3HAKWA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;



c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
COCTaBJICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U  YpPaBHEHHM XUMHUYECKHX pPEaKIHi,
M3TOTaBIUBATh MOJIETH MOJIEKYJ OPraHMYEeCKUX BEIIECTB JJis WLTIOCTPALMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaeHHOMY
KJIaccy/Tpynne coeluHeHuM (YriaeBOAOpPOJIbI, KHUCIOPOJ M a30TcoJeprKaliue
COCJIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COCJIWHEHHUsI), J1aBaTh WM Ha3BaHHS IIO
cucremarndeckorr HomeHknarype (IUPAC), a takxke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUS OTJICJbHBIX OPTraHUYECKUX BEIIECTB (ATUJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeThl, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TJIFOK03a,
bpykTo3a, Kpaxmall, HeJIIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACISITH BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUAX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa 1151 00bSICHEHHS 3aBUCIMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOIWIECH, aleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpHH, (EHOJN, aleTallbJIeTHl, MypaBbHHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
Chipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa
peaknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKHUX SBJICHUM (HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE),
WCIIOJIb30BaTh CUCTEMHbIE XHWMHYECKHUE 3HAHWS JJIsl TPUHATUS pEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIMSIMHU MO BBIMOJHEHUIO JTAOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpallieHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHHE
STUJICHA U W3Y4YEHUE €ero CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OpPTraHUYECKUX
BEIECTB, JICHAaTypalus OEJIKOB MpU HAarpeBaHHUM, IIBETHHIE PEaKIUU OEIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MACHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucy YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyIHPOBATh BEIBOBI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIOAaTh  TpaBUiia  AKOJOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3J0POBbS U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHUMas cMmbici mnokasarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIIECHUSI W TNPEAOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUisi 0OYy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CHETBIX W CHA0OBUIANIMX OOYYaIOUIUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIiass M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYSCKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHA B TO3HAHUM SIBJICHUMN
npupoasl, B (QOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl JUYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3a7a4



M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  peakiuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JAUCCOIMAIIMS, OKHUCIUTENbh, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOU PEaKINHM, XUMHUYECKOE PaBHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
BJIEKTPOJIMTUYECKON Aucconumanuu, nepuoanyecku 3akoH . M. Menneneena,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUs W TMPEBPAICHUS] SHEPTUU
IpyU XUMHYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIECTB B OBITY ¥ MIPAKTHUECKOMN JEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEIIECTB M  YpaBHEHUW  XHMHUUYECKHX  peaKIui,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tami€Has
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOHAsI) B COCAUHEHHUSIX, THII
KPUCTAJJIMYECKOW PEMIETKM KOHKPETHOTO BEIIECTBAa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUYECKOT0o 3akoHa [l.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, O0OBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;



c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XuMu4Yeckux 3jemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHIY, OOBSCHSITh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U MX COCAUHECHUU
[0 TepuoaM u rpynmam llepruoandyeckon cUCTEMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KIIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY W COCTaBY PEarupyrollux BelIEeCTB, TEIUIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHUH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMH  PACKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
TaKke COPMUPOBAHHOCTH MPEACTaBICHUN 00 OOMUX HAYYHBIX MPUHIMIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra30B
MpU XUMUYECKUX PEAKLMIX, MACChl BEllECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEMJIOBOrO 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MTpaBUiia MOJIb30BAHUSI XUMHUYECKOM
MOCy/Iol U J1TabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXe MpaBUia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUYECKUU
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAA BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTMOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 33]1a4 I10
TeMaMm «Mertamiel»y u «Hemeramibl») B COOTBETCTBUU C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUM COOTBETCTBYIONIUX peaKIuid W (HOPMYyJIUpPOBATh BBIBOJBI HAa OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMH  COONIOAATH  MpaBUjia  DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cvpicn mokazarenst IIJIK, mosicHATP Ha mnpumepax cHocoObl yMEHBIICHHS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0OYy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CAENBIX W CIa0OBUIANIMX OOYyYaroOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazmeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKOi XUMHH, €€
1 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 01.09.2025
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1
! IIEPOBE, 08.09.2025
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue o Kinaccuuxanuu
oprannueckux BemiectB. HomeHnkinatypa
3 1
(cucTemaTuyeckas) U TPUBUATIbHBIC 15.09.2025
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PSIJT 22.09.2025
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTEIHN AIKAHOB 29.09.2025
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
P 06.10.2025
OTUJIEH U IPONUIIEH — MPOCTEHIINe
7 1
MPEACTABUTEIHN AIIKEHOB 13.10.2025
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY 20.10.2025
9 Anxanuensl. byranuen-1,3 u 1
MetunOyraauen-1,3. [lonyuenue 10.11.2025




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHAN Psifl. ALIETHIIEH —
THACCKHi Pt Al 17.11.2025
MIPOCTEHIIIHIA MTPEICTABUTENh AJTKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiuu 24.11.2025
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 01.12.2025
I'eHeTnueckas CBS3b YIIEBOAOPOIOB,
13
MpUHAJIEKANUX K Pa3IMYHbIM KilaccaM 08.12.2025
[IpupoiHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
14 OPUPOIHBIN Ta3 U HONYTHEIE HEDTIHLIE
pupon yribie Hed 15.12.2025
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:
15 MPUPOIHBIHN ra3 U HOMYTHBIE HEDTIHLIE
PHPOA yTHBLe Hed 22.12.2025
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 29.12.2025
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
17
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b 12.01.2026
18 MHOTr0aTOMHBIE CITUPTHI: ATHJICHIITUKOJIb U
TJIUIEPUH 19.01.2026
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
19 N
1 XMMUYECKHE CBOWCTBA, IPUMCHCHHE 26.01.2026
20 Anbnerunsl: GopMaibaeTua U
aneTanbIerua. AeToH 02.02.2026
OAHOOCHOBHEBIE TMpe/ieNbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 09.02.2026




22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

16.02.2026

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

02.03.2026

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE JICHCTBHE

16.03.2026

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upos

23.03.2026

26

XKupsr: rugponns, npuMeHeHue,
Ouooruueckas poJib KUpPOB

06.04.2026

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxwueiine npeacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

13.04.2026

28

KonTtponbHas padoTa mo pasaery
«Kucnopozconepxaiye opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

20.04.2026

29

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas nmpoBepodHas padoTa

27.04.2026

30

AMMWHBI: METHJIAMHWH U aHWJIHH
AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpPraHu4Y€CKUC COCANHCHU A, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuapl.

04.05.2026




benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

31

OCHOBHBIE TTIOHSATHS XUMHHU

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 18.05.2026
OCHOBHBIEC METO/IbI CHHTE3a
32 . 1
BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH 95 05.2026
[TnacTMacchl, KaydqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 39

[TPOTPAMME




11 «A», «b» KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

05.09.2025

[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMa XMMHUYECKHX djieMeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

12.09.2025

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COETUHEHUN
10 TPyMIaM U eproiaM. 3Ha4CHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3ementoB /(.M. Menaeneena B
Pa3BUTHUU HAYKH

19.09.2025

CTpOCHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

26.09.2025

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

03.10.2025

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

10.10.2025




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

17.10.2025

Knaccugukamms XuMHYECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

24.10.2025

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

07.11.2025

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

14.11.2025

11

DIeKTpoauTHYeCcKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

21.11.2025

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJiei

28.11.2025

13

KonTponsHas pabota no pazzaeny
«TeopeTrnyeckre OCHOBBI XUMUM»

05.12.2025

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue puznyeckre cBONCTBa
METaJJIOB

12.12.2025




15

CrinaBel METAUIOB. DJNEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

19.12.2025

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

26.12.2025

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

16.01.2026

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CcoeqUHEHNN

23.01.2026

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

30.01.2026

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

06.02.2026

21

®u3nyecKne CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cepsl, hochopa u yriepoaa)

13.02.2026

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEIUHEHUIN

20.02.2026

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

27.02.2026

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

06.03.2026

25

[IprMmeHeHne BaXXHEUIINX HEMETAUIOB U UX
COEIMHEHUN

13.03.2026

26

O00011IeHrE U cUcTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramiey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

20.03.2026

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtansi"»

27.03.2026

28

KonTtponsHas padota o reMam «MeTauibi
n «HemeTamibny

10.04.2026

29

Heopranuueckue n opraHnyeckue KUciaoThI.
Heopranunueckue u oprannyeckue
OCHOBaHUS

17.04.2026

30

AmpoTepHbIe HEOpraHU4YEeCKHUe U
OpraHNYeCKHEe COeqUHEHUS. | 'eHeTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

24.04.2026

31

Ponp xuMuu B 00ecIieueHIH YKOJI0THIECKO,
SHEPTETUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTUU METUITUHBI

08.05.2026

32

[Ipencrarnenus: 06 0OIMMX HAYYHBIX
MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS
BA)KHEHIIINX BEIIECTB

15.05.2026

33

YenoBek B MUPEC BCHICCTB U MAaTCPHUAJIOB
XuMus u 3A0POBLEC YCIIOBCKA

22.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

33




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEJCTABICHUN O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON cperie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIIEpOIHBINH CKEJET,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaig,  U30MEpUs,  H30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEp KaIle COCOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHHS); TEOpPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemniectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

NpeBpalleHNI OPraHuuYeCKUX COCIMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOpMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WIUTIOCTPALIMM MX XMMHYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA ¥ a30TCOACPIKAIINe COCAWHEHHS, BBICOKOMOJICKYISPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yMEHUS NPUMEHATH: IOJOXKEHUS  TEOPUHU
CTpoeHusi opraHuyeckux BemiectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, areTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIHOCTPUPOBATH TCHCTUUYCCKYIO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIpbs (He(Th, MPUPOIHBINA Ta3, YTOJb), CIIOCOOBI UX

r[epepa60TKI/I H IPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEUIECTB M XUMHUYECKUX SBJICHUH (HaOmOJgeHHe, W3MEpEHHE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCIIOJIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUA I [PUHATUSA PpELIEHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBPAIEHUSI OPraHNYECKUX BEIIECTB MPU HATPEBaHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHUMH C BEHIeCTBAMU U J1a0OPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
MPOJIyKTa PeaKlMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OPraHU3MBI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyueckue OCHOBBI XUMUU

1.1

Biagenne cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTb, CTEIEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHash Macca, MOJISPHBIN
00bEM, KpUCTAJUIMUECKass pEelETKa, THUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W  3HIOTEPMUYECKHE,
peakiuy HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOLMAIMSA, OKHCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM pEaKIM{, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUS AIIEKTPOJUTHYECCKON auccormanuu, llepuoanueckuii
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4eHHMM U 0O€30MacHOM HCIIOJB30BAaHUM BaKHEUIINX
HEOPraHWYECKUX BELIECTB B OBITY W MPAKTHUYECKOH MAEATeIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HOHSTHUSI TPU ONHCAHUM CTPOEHHSI U CBOMCTB HEOPraHHUYECKUX
BEUIECTB M MX MPEBPAIICHUN; BBIABIATH B3aWMOCBS3b XMUMHUYECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMHM MeETOAaMU HAy4YHOI'0 TIIO3HaHHsA BCHICCTB U
XAMHYECKUX  SBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeACIATb BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PaA3JIUYIHOTO
COoCTaBa, BUJ XHMHUYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
MCTAIIINYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
pCIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOIJICKYJIAPpHAsA, WOHHAa“d,

MeTaJ’IJ’II/I‘{eCKaH)

1.5

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




pacTBOpax HEOPraHUYECKUX COCAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUYECKUE
peaKuu Mo pa3InyHbIM MPHU3HAKAM (YHCITYy U COCTaBY PEarupyromux
BCIIECTB, TEIUIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHIO CTeneHeH
OKUCJICHHS ~ D3JIEMCHTOB,  OOpaTUMOCTH  pEaKIUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTaBIISITH YPaBHEHUS  PEAKIUN
pPa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpPAUIEHHBIE YpPAaBHEHUS pPEaKLUU
MOHHOTO 0OMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBHIX 3TU pEAKLUU UIYT

JO KOHIIa

1.8

CpopMHpPOBAHHOCTh YMEHHUN MPOBOJUTH PEAKIIUU, TOITBEPIKIAIONINE
KaueCTBEHHBI  COCTAaB  pa3JIMYHBIX HEOPraHUYECKUX  BENIECTB,
pacmno3HaBaTh OMBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTAaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopmupoBaHHOCTh yMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH

XMMHYECKON pPeaKlMH OT pa3IuUHbIX (PaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHH  OOBICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpunIn Jle [larense)

0611[3}{ W HCOPraHU4CCKasa XUMUA

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbici [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD W  NPOTHOCTUYECKYIO

byHKIIIN

2.2

ChopmupoBaHHOCTh YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHTOB 1—4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTATN», «IHEPreTHUECKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAMHEHUN MO Mepuojam U Ipynrnam

[Ieproanueckoii cuctembl XuMU4ecKkux aneMeHToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBAThH) OOIIHE
XMUMHYECKHUE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMYHBIX KIACCOB,

NOATBCPKIATh Cyme€CTBOBAHUC T€HETUUYECKOM CBA3U MCKIY




HCOPraHNM4CCKUMHU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN

2.4

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHABIMBAaTh  IPUHAIIECKHOCTH
HEOPraHMYECKUX BEUIECTB 110 UX COCTaBY K OINPENEIEHHOMY KIaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknwmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbIe
Ha3BaHMUS OT/EIbHBIX HEOPraHMYECKUX BelIecTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMMaK, raméHas M3BeCTb, HeramiéHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPXK/IATh  CYIIECTBOBAHME  T'€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKHMMH  BEIIeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUCCKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, ONpeAeseHHe CPeabl paCTBOPOB BEILIECTB C MOMOIUIBIO
YHHUBEpPCAIbHOTO WHAMKATOpA, BIUSHUE pAa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKIM Ha Cynb(aT-, KapOoHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHS, pEIIEeHHE SKCIEPUMEHTANbHBIX 3a/ad MO0 TeMaM
«Metamnel» u «HemeTanibl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalleHUH C BeulecTBaMH U J1abOpPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

peaKHHfI n (bOpMyJ'II/IpOBaTB BBIBO/JIbI HA OCHOBC 9TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBWiIa MOJb30BAHHS
XMUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
nmpaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHNUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHu30BaTh XUMHWYCCKHUEC
ITPOLECCChI, JICKAINHUEC B OCHOBC IMPOMBIIIJICHHOTO IIOJYUYCHUA cepHoﬁ
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6IJ_[I/IX HayYHBIX MNpUHOHIIaAX )51 OKOJIOTHYCCKHUX npoGHeMax

XUMHUYCCKOTO ITPOU3BOJACTBA




XUMHS U )KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJM XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBI, B (OPMUPOBAHMHM MBIIUICHUS U  KYJIbTYPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelICHUS TPAKTHYECKUX 3alad W JKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMUMHMUYECKYI0 HMHQOpMAIUIO, MOIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3/I0POBbSI M OKPYKAKOIIEH INPUPOIHON

cpembl

3.4

Oco3HaBaTh ONMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONPENENEHHBIX BEIIECTB, TOHUMAs cMbIcs nokazarens [1/1K, moscHsaTh
Ha MpuUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS WX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIOJIb30BAHUEM MOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIECHWH Ta30B MPU XWMUYECKUX PEAKIHSIX, MacChl
BellecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOIO M3 YYacCTBYIOUIMX B pPEaKIUU BEIIECTB,
TeroBoro 3¢ dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPIUn




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTnueckre OCHOBBI OPraHUYECKOW XUMHUHU

1.1

[Ipenmer opraHuveckoid XMMHHU: €€ BO3HHMKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTepHaloB. TeopHsi CTPOCHUS OpPraHUYECKUX

coenquHeHnn A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (GOpPMYIBl OpPraHWYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHSL.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBienne o kiaccuuKanuy OPraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHvueckux COEIMHEHUH (cHcTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHEHUIITNX HpGI[CTaBI/ITeJIGfI KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMU psAa. MeTtaH uU 3TaH —
MPOCTEHINNE TMPEACTABUTETN alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOWMCTBA
(peakuu 3aMemieHus] W TOPEHMsI), HaXOXJIEHWE B TMPHUPOJIE, TOJydeHHUE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHHI psi. DTWICH W TPONWIEH —
MPOCTENIINE MPEICTAaBUTENN AJIKEHOB: (U3MYecCKHe M XUMHYECKHEe CBONCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS U

MOJIMMEPHU3aLUH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus nojuMmepusanun). [lomydyeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHI P, AHCTI/IJ'ICH —
HpOCTGﬁH.IPIfI NpEACTAaBUTCIIb aJIKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/ILICCKI/I€ n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPpUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApAaTAllUM,

l"OpCHI/ISI), IMNOJIYYCHUC U [TPUMCHCHUC

2.5

ApCHLI. benzon: CoCTaB, CTPOCHHC, (1)I/IBI/I‘leCKI/Ie U XHUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJJOorcHUpPOBaHUA U HI/ITpOBaHI/IH), TMOJIYYCHHUEC U ITPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC u XHUMHUYCCKUC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIy4YCHUEC H IIPUMCHCHHC. ToxcuyHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJIICBOAOPOAaMHU, MPHUHHAMICKAIIUMU K

Ppa3JINYHbIM KJIacCaM

2.6

[IpupoiHBIE HICTOUYHUKH YTI1eBO10poI0B. [IpupoaHblii ra3 u nomyTHele HeTsIHbIE
ra3sl. Hed1p u e€ nmpoucxoxaenue. CrnocoObl nepepaboTku He(TU: MMEpEroHKa,
KPEKUHI (TepMHUUYECKUH, KaTaauTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yronp u

MIPOAYKTHI €0 nepepa60TKH




Kucnopoacoaepxaiye opraHu4ecKue COCMHCHHS

3.1

[IpenenvHbIe OJHOATOMHBIC COUPTHI. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKUE
n XUMHNUYCCKHEC CBOMCTBA (peaKLII/II/I C AKTHUBHBIMHA METalJlaMu,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoaHBIE CBSI3HM MEXIY
MOJIEKYJIaMH CHUPTOB. J[EWCTBHE METAHOJIA W 3TAaHOJIAa HA OPraHU3M 4YeJIOBEKa.
MHoroaToMHBIE CIIMPTHI. OTUIEHTJIMKOJIb U TJIMIOCPUH: CTPOCHHUC, (1)I/ISI/I‘ICCKI/IC n
XUMUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO  IICJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAs] PEeaklMsi Ha MHOTOATOMHBIE CHUPTHI). JleicTBMEe HAa OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie rMOepuHa U 9TUJIICHTJIMKOJIA

3.2

®deHoyl:  CTPOEGHHME MOJEKYNbl, (u3nyeckue ¢ XUMHYECKHE CBOMWCTBA.

Toxcuunocth ¢penona. [Ipumenenue dpenomna

3.3

Anbnerunpl 1 KeToHbl. opManblierul, aleTaibAerui: CTpoeHue, pu3nueckue u
XMMHUYECKHE CBOICTBA (peakMy OKUCJIEHMSI U BOCCTAHOBIJICHHUS, KaUECTBEHHbIE

peaxiun), noJyueHue u NpuMeHeHne

3.4

OAHOOCHOBHBIE TpezeNbHble KapOOHOBBIE KUCIOTHL. MypaBbUHas M YKCyCHas
KHCIIOTBI: CTpOEHHE, (PU3NUEeCKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHe [T
Kjlacca KHUCJOT, peakuusi AJTepuuKanuu), TMOJydeHHe U IpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHl KaK MPEICTaBUTENIN BBICHIUX KapOOHOBBIX

KHUCIOT. MBIjIa KaK COJIM BBICITHX Kap60HOBLIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOMKHBIX
a¢upoB. Kupsel. I'maponus xupos. [Ipumenenue >xupoB. buojorudeckas poib

KUPOB

3.6

YrneBoapl: cocTaB, KiacCHU(pUKAIKS YIJIeBOJAOB (MOHO-, TU- M TIOJUCAXAPHUIBI).
I'moko3a — mpocTedImii MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(busnyecKkre U XUMHUYCCKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcuaom meau(11),
OKHCIICHE aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHe,
OpO’KEHHE TJIIOKO3bl), HAXOXKJICHHE B TMPHUPOJC, MPHUMEHEHHE, OHOJIOrHYecKas
poiib. @oTocuHTe3. PpyKkTO3a Kak M30Mep TIIIOKO3bI. Kpaxmal u 1esuiroiio3a Kak
npupoaHbie mosmMepbl. CTpoeHHME KpaxMmajia W IHeIUToo3bl. dusnyeckue u

XHUMHYECKHE CBOMCTBA Kpaxmaljia (FI/I,I[pOJ'II/IS, Ka4CCTBCHHAA pCaKuAa C I/IO,Z[OM)

A30Tcoz[ep>1<aume OPraHn4CcCKUC COCINMHCHUA

4.1

AMMHOKHCIOTBI KakK an)OTepHBIC OPra’Hn4cCKuc COCAUHCHUA. dusznueckue U
XHUMHUYECKHE CBOMCTBA aMHHOKHCJIOT (Ha nmpumepe FHI/IHI/IHa). buonorugeckoe

3HaYE€HUE aMHMHOKUCIOT. Ilentuabl

4.2

benkn kak NPpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCAWHCHUA. HepBI/IIIHaSI,
BTOpHUYHAaA W TPCTHUYHAA CTPYKTYypa OenkoB. XMMHUYECKHE CBOMCTBA OCIIKOB:

TUApOJIN3, ACHATYypallusl, KaAUCCTBCHHBIC PCAKIIUU HA Ocnku

BBICOKOMOJ'ICKYJ'IHPHLIC COCAUMHCHU

5.1

OCHOBHBIC IIOHSTHS XHUMUH BBICOKOMOJICKYJIAAPHBIX COCIUHECHUIA: MOHOMCD,

NOJIMMCEP, CTPYKTYPHOC 3BCHO, CTCIICHL NTOJIMMEpU3allnn, CPCAHAA MOJICKYJISIpHAA




macca. OCHOBHBIC MCTOABI CHHTE3a BbICOKOMOJICKYJISPHBIX COGI[I/IHGHI/If/’I —

noJmMmMepus3anyAa U NOJIMKOHACHCA A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4YEHHMS BELIECTB U HX IPEBPALLCHUI:
O3HaKOMJICHHE ¢ 00pa3laMu IPUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,

Kay4uyKkoB. [losyueHue CHUHTETHYECKOTO KaydyKa U pEe3UHbI

11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuUMHYECKUH 37eMeHT. AToM. Sapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTUYecKre YPOBHHM, TOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeesieHnsl 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(DUTYpallHs aTOMOB

1.2

[Tepnoanueckuit 3axoH u Ileproanyeckas cucremMa XUMHYECKUX d1eMeHToB [.M.
MenneneeBa. CBsi3p MNEPUOAMYECKOTO 3akoHAa W [leproauyeckoil CHCTEMBI
xumudecknx aeMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEUIECTB MO TpylnamM U IepHoJaMm.

3HaueHue MepruoIMYecKoro 3aKOHa B pa3BUTUN HAyKU

1.3

Crpoenue BemiectBa. XHUMHUYECKas CBA3b. BHIBI XMMHWYECKOM  CBS3H
(koBaJIeHTHAsT HETOJISIpHAs W TOJSpHAs, HOHHAs, MeTraumdeckas). HoHsI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIIENTOPHKIN). BomopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_[aTCJ'IBHOCTI>. CreneHp OKUCIICHUS

1.5

BeH_[eCTBa MOJICKYJIIPHOI'O WU HEMOJICKYJIIPHOI'O CTPOCHUS. 3aK0H MOCTOSHCTBA
CcOCTaBa BelecTBa. THUIIBI KPHUCTAINIMYCCKHUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA
B€IIECCTB OT THIIA KpPICTEL]'IJ'IH‘ICCKOﬁ peIHéTKI/I. Ilonsarue o JUCIICPCHBIX
cuctemax. VICTUHHBIE M KOJUJIOMJHbBIC PaCTBOPBLI. MaccoBas 1015 BellecTBa B

pacTtBope

1.6

Knaccndpnxaunﬂ HCOPraHUYCCKHUX COC,I[I/IHGHI/Iﬁ. HOMCHKJ'IaTypa HCOPraHU4YCCKUX

BCIICCTB

1.7

XUMHYECKass  peaKIusl. Knaccudukanus XUMHUYECKUX  PEaKIUi B
HEOPraHWYeCKOW M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB,

3aKOH COXpaHCHU U IPCBPALICHUS SHCPIUU IIPU XUMHWYCCKUX PCAKIUAX

1.8

CKopocTh peakimi, e€ 3aBUCUMOCTb OT pa3IMYHbIX (aKTOPOB

1.9

O6paTI/IMLIe pCaKkiuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIHAIOIIME Ha

COCTOsIHME XUMHYecKoro pasHoBecus. [Ipunnun Jle Ilarense

1.10

QHCKTpOHI/ITI/I‘{eCKaﬁ JUucconuanus. CuibHBIE U cia0bIe SJICKTPOJINUTHI. Cpe/:[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHaﬂ, menoyHas. Peakiiuy HOHHOTO

oOMeHa




1.11

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC pCakuuun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenune HemertannoB B [lepuoauueckoil cucreMe XMMUYECKHX
anemeHToB [I.MI. MeHnneneeBa 1 0COOEHHOCTU CTpOEHUS aTOMOB. PuU3nMUecKUe

CBOMCTBa HEMETAJIOB. AJUTOTPOIINS HEMETAJUIOB (HA IIPEMepe KUCIOPOa, Cephl,

docdopa u yrinepona)

2.2

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphbl, a30Ta,
dochopa, yrmepoga W KpEeMHHUS) HM = UX  COCIMHEHUH  (OKCHIOB,
KHUCIIOPOJICOACPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHui). I[lpumenenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Mertamnel. [lonoxxenue metamioB B Ileproanyeckoil cuctemMe XHUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX 000JI0UEK
atoMoB MeTayioB. OOmue ¢puzndeckue cBocTBa MeTayioB. CIIaBbl METAJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METalJIoB

24

XUMUYECKHE CBOMCTBA BaKHEHIIMX METAJUIOB (HATpHil, Kalui, KalbIHi,
MarHui, aJIOMUHUM, IIUHK, XpOM, JKelie30, MeIb) U HUX coemuHeHuid. OOmme

crocoObI MOJTy4eHus MeTAIIOB. [IprMeHeHrne MeTaITOB B OBITY M TEXHUKE

2.5

I'emetnueckas CBI3b HCOPTraHNMYCCKUX BCUICCTB, NPHUHAMICKAINIUX K Pa3JIMYHBIM

KjiaccaM

XUMHA U )KA3HD

3.1

Ponp xumMum B oOecredeHWH SKOJIOTHUECKOW, SHEPreTHYECKON U TMHIICBOM
0€30MacHOCTH, Pa3BUTUU METUITMHBL. [IoHATHE O HaydHBIX METOJax MO3HAHUS

BECIICCTB U XUMHWYCCKUX peaKHI/If/'I

3.2

Hpe,Z[CTaBJ'IeHI/IH 00 O6I_HI/IX HaY4YHBIX MMPUHIUIIAX ITPOMBINIJICHHOTO ITOJYYCHHA
BaKHEHIITNX BCHICCTB. Yenosek B MHUPE BCIICCTB M MaTCPHUATIOB!: BayKHEHIIIIE
CTPOUTECIBHBIC MaTCpHalibl, KOHCTPYKHHOHHBLIC MaTCpHalibl, KpacKu, CTCKIIO,
KE€paMHuKa, Mar€puajibl 1 JJICKTPOHUKH, HaHOMATCpualabl, OPraHUYCCKHE H

MHUHCPAJIbHBIC y,HO6pCHI/IH

3.3

XuMusg u 300POBLEC UYCIIOBCKA: IIpaBUjla MCIIOJIb30BAHHA JICKAPCTBCHHBIX
IpcraparosB, IpaBujia 0€30MIaCHOro0 MCII0JIb30BaHUA IperapaToB OBITOBOM XMMHH

B MMOBCEIHEBHOM JKU3HU




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE 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 MATEPUAJIBI 1JIS1 YUUTEJISA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Merogudeckoe mocooue —
06a30BbIi ypoBeHBbY» - M.: JIpoda 2022 roa. 2. O.C.I'abpuensiH,
N.T".OctpoymoB, «O011ass XMMUS B TECTaX, 3aJa4ax, ynpakHeHusx. 11 kiacc»
— M.: lIpoda, 2023 rox. 3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.Ymakosa
«Xumus 11 knacc: KoHTpoabHbIE ¥ TPOBEPOUYHBIE pa0OTHI K yUeOHUKY». — M..:
Hpoda, 2021 r. 4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11
kiacc: HactonbHast kaura s yaurens». Yacts 1 — M.: JIpoda, 2019 rox. 5.
O.C.I'abpuensH, ['.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kuura juis yuurens». Yacts 2 — M.: Jlpoda, 2022 rox. 6.
O.C.I'abpuensH, [1.B.Pemeros, N.I"'.OctpoymoBa «3aiauu 1o XuMHUu U
criocoObl ux pemeHus» - M.: «JIpodar, 2021rox. 7. B.I'. JlenncoBa «Xumus
11 ximacc noypounsie miaansl o yueoOHuky O.C.I'abpuensna, I'.I".JIsicoBoi» -
Bonarorpaa» Yuurens 2018roa. 8. M.A.Ps6oBa, ¥.}O.Hesckas, P.B.Jlunko
«Tectsl mo xumuu 11 kmacey, - M.: Ok3ameHn, 2019r. 26 9. 9. O.C.I'abpuenss,
N.T".ocTpoym0OB «XHUMHUYECKUI SKCTIEPUMEHT B 1iKoJie 11 kimace»; - M.:
Hpoda. — 2019 rox

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://wwwalhimik.ru

http://college.ru/himiya/

http://wwwhemi.nsu.ru
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