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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YPOBHE CpeJHEro oO0mero oO0pa3oBaHUs
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), npencraneHubix B DenepanbHOM  rocyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOJIOKeHUM «CTparerun pa3BuTusi BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCSl CPEJICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHS. OTH IIEHHOCTH 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 CpeaHero odIero oOpa3oBaHMs CPEIICTBAMHU YUEeOHOTO
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 1eaeil M NPUHLMUIOB, XapaKTepU3YIOIMIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
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
CTPOEHHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 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
co3ujaTeNibHas, Kak HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pelIeHUue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM LEISIMH W MPUHIUIAMU CPEIHETo OO0IIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJIOHKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS 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 OOIIMX MOHATHM, 3aKOHOB U 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  3HAaHUM HAa  ONpPENENEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpelCTaBleHut O CTpoeHuW BemecTB. CBeneHuss 00 H3ydaeMblX 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, KJIACCU(UKAIIMOHHBIX 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
TEOPETUUYECKUNA MaTepuas U (AKTOJOTUYECKUE CBEJACHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (PYHKIMII 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 JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIMOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OpUMEHATh €€ [ TONOJHEHUs 3HaHWM, pemeHus WHTEIUIEKTYalIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uIel, TaKMX Kak: MaTEpUAIbHOE €JUHCTBO HEOPraHWYECKOTO HU
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpodIieM, 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 TOJXOJbI K OIPEICICHHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTBITA MTPAKTUIECKON
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEpUCTUKHU LEeJed U3y4YeHHs MNpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (opMUpOBaHHE CHUCTEMBl XMMHYECKHMX 3HAHUW KaKk  BaKHEHIIeH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (OpMHpPOBaHUE W Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U MTOBCEIHEBHON KU3HH;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeiMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4eHHs, OpPHUEHTHPOBAHHOW 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
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3y4YEeHUHM TMpeaMera «XHUMUS» JTOMUHHPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSTUIO TPaMOTHBIX
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: PEIIeHUsT MPo0JeM, MOUCKa, aHaian3a u 00paboTku mH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U MIPUPOJHYIO CPELLY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpPEMEHHbIE MH(OPMALIMOHHBIC TEXHOJOTHU JIJIsi TIOMCKA M aHalv3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHWUU U TPOBEIACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHUS] YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

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

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHUX BEIIECTB M MaTepHallaMM Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUYECKUU psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

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

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IlonydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuy TUIPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

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



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

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH:
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 HM3YYEHHs] BELIECTB M HX IPEBPALICHUN:
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.

Boruncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

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. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTAaHU3M YEJIOBEKaA.

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

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

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

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

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



VYrneBogpl: cocraB, KiIaccU(puUKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIIHsI C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugmom wMenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJCHCTBHE TJUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

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

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

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

BbICOKOMOJIEKYISIPHBIEC COCAMHEHUSA

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

OKCHEpUMEHTAIbHBIE METOABbl M3YyYEHHsI BEIIECTB M MX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CHUHTE3, KiaccU(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

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

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

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

TexHonorus: nUIIEeBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

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

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

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



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

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

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

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

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

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI 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
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

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

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



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

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

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

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

PacuétHrie 3agaun.

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

XuMHA U )KU3Hb

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

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

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

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

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

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



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, 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 M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS NpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

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

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHbBIC 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, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
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 HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, 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 MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI 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 MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa 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;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
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-HCCIEA0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



MHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiuud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

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

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEHICHUH TI100aTbHBIX IPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB UM MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeﬂMeTHBIe PE3yIbTaTbl OCBOCHMUA y‘l€6HOI‘O nmpeamMeTa «XuUMHUSI» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHCHI/I(l)I/IKy MCTOAOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘-I€6HBI€ HGﬁCTBHﬂ (HO3HaBaTCJIBHBI€, KOMMYHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M yHUBEpPCAJIbHBIC ydeOHBIE
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;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEIISIMU;

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



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3ajayd, MPUMEHEHUIO PAa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



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

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

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

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

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€iiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIACOBaHUSA TO3UIUN 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 MpejiaracMblii  aJITOPUTM JIEUCTBUU TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

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



npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMNe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, SJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YHKIMOHAJILHAS TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUM BXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIllCHUN OpraHNYeCKUX COeIMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIIMBATh MOJIEIM MOJIEKYJI OPTaHMYECKUX BEIIECTB ISl WILTIOCTPALMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpIKallnue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMalbIerua, areTalbIerua, MypaBbHHAs
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
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 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, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMIEpUH, (EHOJ, alleTalbJIeTHl, MypaBbUHAsE M YKCyCHasi KHCJIOTHI, TJIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 1O W3BECTHBIM Macce, 00BhEMY, KOJWYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJAOBaHHMEM, a TaKXKe IIpaBUjia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAHUHU, TIOTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBAaHHWEM, TMPEACTABIATh PE3YIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOMU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA UBBIE OPraHU3MBbI OIpPEAEIEHHBIX OPTraHUYECKUX
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 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOeHUsSI Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PacTBOP, DJICKTPOJUTHI, HEIIEKTPOJIHUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BOXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



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

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIbIA ra3, aMMHakK, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeleiIEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa u AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLYI0, O0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djaementoB JI. M. MenneneeBa, MCIoOab3ys MOHATHA «S-, P-, O-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  0OIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEaKIUH I10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHHUS DPEAKIMH pa3IMuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO 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, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

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

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

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

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWI Tra3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
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 (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOW peaxIilvy,
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 OOpaIeHUH C BEIIECTBAMU M Ja0OpaTOPHBIM 000pYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpeabl, 0CO3HABaTh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHHE
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 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6 1
' AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
' CnosxHbie 3GUpbI
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo paznmeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMma 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 Mertanibl
2.2 Hemeranmsi 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 04.09.2025
Teopust CTpOCHHS OPraHUIECKHX
2 coequuenuit A. M. byrieposa, eé 1
! yHIEp 11.09.2025
OCHOBHBIC TTOJIOKCHHUS
[IpencraBienue o kaaccuPuKauu
oprannueckux BemiectB. Homenkinatypa
3 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC 18.09.2025
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHH PSJT 25.09.2025
5 MertaH u 3TaH — OpocTeuIme 1
MPEACTABUTENHN AIKAHOB 02.10.2025
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
P 09.10.2025
OTUJIEH U NIPOMUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEHN AIIKEHOB 16.10.2025
[Tpaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB 23.10.2025
9 Anxanuensl. byranuen-1,3 u 1




MeTunoyraauen-1,3. Tlonyyenne
CHUHTETHYECKOTO KaydyKa U PEe3HHbI

06.11.2025

10

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
FOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MIPOCTEHIINM IPEACTABUTEIb AIKUHOB

13.11.2025

11

Beruncnenus 1o ypaBHEHHIO XUMHYECKOU
peakuuu

20.11.2025

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

27.11.2025

13

['eneTnveckas CBSI3b YraeBOOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam

04.12.2025

14

[IpupoIHbIE NCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOIHBIN a3 U NOMYTHbIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu

11.12.2025

15

[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!
MIPUPOIHBIN a3 U NOMYTHBIE HEPTIHBIE
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu

18.12.2025

16

KoutponsHas pabota no paszaeny
«YTIIeBOIOPOIBI»

25.12.2025

17

HpeﬂeHBHHe OJJHOATOMHBIC CITUPTHI:
MCTAHOJI 1 OTaHOJI. BO,Z[OpOI[HaSI CBA3b

15.01.2026

18

MHoroaToMHbIC CIIMPTHI: OTUJICHIJTIMKOJIb U
TJIMOCpUH

22.01.2026

19

deHo: CTPOCHUC MOJICKYIIbI, (1)I/I3I/I‘ICCKI/IC
1 XUMHWYCCKHEC CBOﬁCTBa, IMIPUMCHCHUC

29.01.2026

20

Anbrerunsl: popMaibaeTua U
aneTaabIerua. AeToH

05.02.2026




21

OnHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

12.02.2026

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIOTBI»

19.02.2026

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

26.02.2026

24

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJOT, NX MOIOIIIEE JCHCTBIE

05.03.2026

25

CrnoxHbIe 2()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOTU3 CIIOKHBIX

3¢upos

12.03.2026

26

JKupsl: runposns, NpuMeHeHne,
OuoJIoTHYecKasi poJIb )KUPOB

19.03.2026

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiine npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

26.03.2026

28

KanMaJ'I " OCJIJIK0JI03a KaK IMMPUPOJHBIC
ITOJIMMECPBI

09.04.2026

29

KonTtponbHas padoTa no pasaeny
«Kucnopojacoaepkaiiyue opraHu4ecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

16.04.2026

30

OO11ast XapaKTepUCTUKA a30TCOAEPKALIIX
OpraHUYecKUX COeTUHEHUH /
Bceepoccuiickas mpoBepouHasi paboTa

23.04.2026

31

AMMWHBI: METHJIAMHWH U aHWJIHH

30.04.2026




32

AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE
OPraHUYECKUE COCUHEHUS, UX

ounoJsiornyeckoe 3Hauenme. IlenTuael.

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

07.05.2026

33

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

14.05.2026

34

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydyKkH, BOJIOKHA

21.05.2026

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUTyparus aToMoB

03.09.2025

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

10.09.2025

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3jaemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

17.09.2025

CTpOGHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BHbI, MCXaHU3MBbI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

24.09.2025

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

01.10.2025

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBoOpeC

08.10.2025




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

15.10.2025

Knaccugukamus XuMHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22.10.2025

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

05.11.2025

10

[IpakTueckas padorta Ne 1. «BnusiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

12.11.2025

11

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

19.11.2025

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacImiaBoB U pacTBOPOB COJIei

26.11.2025

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

03.12.2025

14

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

10.12.2025




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

17.12.2025

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJui, Kaablui, Maraui,
AIIOMHHMI) U UX COETMHEHUN

24.12.2025

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

14.01.2026

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

21.01.2026

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeMeE
«Mertamis»"

28.01.2026

20

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

04.02.2026

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIoOpoa, cepsl, hochopa u yriepoaa)

11.02.2026

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U
UX COeIUHEHUN

18.02.2026

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEeIMHEHUN

25.02.2026

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

04.03.2026

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

11.03.2026




26

O0001IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMe «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

18.03.2026

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

25.03.2026

28

KonTtponsHas padota o remam «MeTauib
n «HemeTamibn

08.04.2026

29

Heopranunueckue n opraHnyeckue KUciaoThI.
Heopranunueckue u oprannyeckue
OCHOBaHUS

15.04.2026

30

AmboTepHbIe HEOpraHU4YeCKHUe U
OpraHv4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

22.04.2026

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKO,
SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

29.04.2026

32

[IpencraBnenus: 06 0OIMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJYYCeHUS
BAXHEHIINX BEIIECTB

06.05.2026

33

YenoBek B MUPEC BCIICCTB 1 MATCPUAJIIOB

13.05.2026

34

Xumus u 310POBbLEC UCIIOBCKA

20.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM 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 MPEICTABICHUNA O XUMHYECKON COCTaBISIONICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cperie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTEMEHb OKHCIICHHS, XWMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(GyHKIMOHANMBHAS ~ TpyHma,  paaudkal,  HU30MepHsi,  HU30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpKaIle COEOUHEHHs, OMOJIOrMYECKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, IOJYYEHHUH U OE30MacHOM
UCIIOJIb30BAHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

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

npeBpameHHﬁ OpraHUYCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XMUMUYECKYI) CHUMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpalI€HHOW) (GOopMyNl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUil, U3rOTaBIUBATh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M NMPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCHICCTB IO HX COCTABY U CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH  (yriieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTH yYMEHHUS TNPUMEHATH: IOJIOKEHUS  TEOPUU
CTpoeHusi opraHuyeckux semects A.M. ByriepoBa s o0bacHeHUs
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnopoacoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyJ'IS[pHBIe COCAUMHCHUS

2.1

ChopMHpPOBAaHHOCTP YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/AENbHBIX OPTaHUYECKHX BEMIECTB (ITHIJICH, TMPOIMMJIEH, alleTHJICH,
STWJICHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, areTaabIerus,
MYpaBbUMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, INII0OKO3a, (PYKTO3a, Kpaxmal, IeJII03a,

TJTUITAH)

2.2

CdhopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3nYecKe W XHMHUYECKHUE CBOMCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabICeTu/,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU NpeacTaBUTCIIMU Ppa3iINYHbIX KJIaCCOB
OpraHU4€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIuii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

nepepa60TKI/I H IPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHUsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMHUYECKUX SBJIEHUU (HaOmo/eHue, U3MEpPEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTECMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PpEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHI COOMOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKOM TOCYI0oM M J1abopaTOpHBIM O0OpyAOBaHUEM, a TaKkKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

110 BBIIIOJIHCHUIO JIa60p8,TOpHI)IX XUMHNYCECKHX OIIBITOB

3.3

CdopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (TPEBPAIEHUsI OPraHUUECKUX BEIIECTB MIPU HarpeBaHUU,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4eCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMU,
IBETHBIC PCAKIINU 66J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKU
0€30MacHOCTH TpU OOpalleHHMH C BEHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; NPEICTABIATh pe3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHUI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoil uHpopmaluu, cetb MIHTepHeT u apyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBUiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKpYXKAWOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OpPraHU3MBI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAs CMBICI MOKAa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPAIMHM), TMOSICHATH Ha
npUMepax CIoCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS MX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJabTara

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKIIFOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN AaTOMOB,
WOH, MOJIEKYJla, BaJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHash Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOLMAINS, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs HIIEKTPOJIUTHYECKON auccormanuu, llepuoauueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJy4EeHHMM U O€30IacHOM HCIOJB30BAaHUM BaKHEUIINX
HEOPraHWYECKHUX BELIECTB B OBITY W MPAKTHUYECKON JEATelIbHOCTU

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHI, MPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHYECKHX
3HAHUM c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMHU HAYYHOI'O IIO3HAHHA BCUICCTB H
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MEPCHUEC, OKCIICPHMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3U (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THIL KpHCTaHHHqCCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHa}I, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTECp CPEAbl B BOIHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHNYCCKHE

pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/IC.TIy U COCTaBy pearupyromux




BEIIECTB, TEIIOBOMY J((}EeKTy peakiuu, HW3MEHEHHUIO0 CTeleHel
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIuH,  yJacTHIO

KaraauzaTropa)

1.7

ChopMUpOBaHHOCTH YMEHHH COCTaBIISITh YPaBHEHUS  PEAKIUN
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKPAUIEHHBIE YPAaBHEHUS pPEaKLUU
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIH HITYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUI MPOBOJIUTH PEAKIIUH, OTBEPIKIAIONINE
KaueCTBEHHBI  COCTAaB  pa3JIMYHBIX HEOPraHUYECKUX  BENIECTB,
pacrno3HaBaTh OMBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopMHpPOBAaHHOCTE YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMMHUYECKON PeaKIMU OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpPOBAaHHOCT, yYMEHHH  OOBSICHATH  XapakTep CMEHICHUs
XMMHYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeoOpraHUYecKas XUMUs

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbIca [lepuogumdeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIIYIO, ) 6T>$ICHI/IT6J'IBHYI-O nu IMPOTrHOCTHYECCKYIO

byHKIUH

2.2

ChopmupoBaHHOCT YMEHHUI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »d1eMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHSA «S-, P-, O-3J€KTpOHHBIE OPOUTATH», «IHEPreTHUECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOHCTB
XUMHYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojaM U Tpyrmnam

[Iepuonnueckoit cucremel Xumuieckux anemenToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIacCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE TEHETUYECKOH  CBSI3U  MEXIY
HEOPraHMYEeCKMUMHU  BEHIeCTBAMH  C  TOMOUIBI0  ypaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I YCTaHaBJIMBATb OPpUHATJICIKHOCTD




HEOPraHUYECKUX BELIECTB II0 UX COCTABY K OIPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAJLIBI,

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

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknmii, cucremaruueckyro HomeHknarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMs OTJIEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHblil ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BELIECTB Pa3IMYHbIX KIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  T'€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKHMMH  BEIIECTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUUECKHI
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJIAa B TMPUCYTCTBUU
KaTajau3aTopa, OINpeseseHHue CPeabl pacTBOPOB BEIIECTB C MOMOIUIBIO
YHHUBEpPCATbHOTO HWHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbIEC peaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHUOHBI, HAa
KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTAJIbHBIX 33Jad IO TeMaM
«Meramnel» u «HemeTaniasl») B COOTBETCTBUU € MPAaBUIAMU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BeulecTBaMH U JabOpaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE ATHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBWiIa MOJH30BAHHS
XUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOILIECCHI, JIeXKAIIMe B OCHOBE NMPOMBIIIJIEHHOTO IMOJIYYeHHUS! CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlMX HayyHBIX TNPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO IIPOU3BOJACTBA

XUMHA U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOUIEH




€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, pOJM XUMHUM B IIO3HAHUU
SIBJICHUW TPHUPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
peleHuss TMPaKTUYECKUX 3a7a4 W HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPAaBWJIA DKOJIOTHUECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh ONMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONPENENEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTh
Ha TIpUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUSI UX BPETHOTO

BOS,ZIGﬁCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIIOJIb30BAHUEM TMOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ddekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEUIECTB M MaTepuaioB. TeopHs CTPOEHUS OpPraHUYECKUX

coenquaenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wusomepus.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApPHBIE U KpAaTHBIC

cBs3u. [IpencraBienne o knaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COEIMHEHUHN (CHCTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTydeHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
IpOCTEHIlINe TPEICTaBUTENIN AJIKEHOB: (M3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTUYECKHUI P, AI_ICTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUM,

rOpeHI/IH), IMOJIY4YCHUC U IIPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/I‘leCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IC u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIydeHUC H IIPUMCHCHHC. ToxcuyHOCTB
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJIICBOAOpPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [Ipupoaublil ra3 u nonyTHbie HETAHBIC
ra3el. HedTh 1 €€ mpoucxoxaenue. CrocoObl mepepaboTku HEPTH: MEPETOHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTH4ecKuil), muposu3. [IpoaykTsl mepepaboTku
HeTH, WX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 mepepaboTKH

Kucnopoacoaepxaiiyue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenvHBIE OJHOATOMHBIE COUPTHL. METaHOJ M 3TAHOJ: CTPOCHHUE, (hU3NIECKHe
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHe. BoJopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CHUPTOB. JlelicTBHE METaHOJAa U 3TaHOJIa HAa OpPraHU3M YeJOBEKa.
MHoroaToOMHbI€ CIUPTHL. DTUJICHIJIUKOIb U TJIULEPUH: CTPOCHUE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  UICJIOYHBIMM  METallaMH,
KauecTBEHHasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBue Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie rIMaOepuHa U 9TUJIICHTJTIMKOJIA

3.2

®deHoy1:  CTPOEGHHME MOJEKYNbl, (Qu3nueckue W XUMUYECKHE CBOMCTBA.

Toxcuunocts penomna. [Ipumenenue denomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxium), noyuyeHue u IpuMeHeHue

3.4

OHOOCHOBHBIE TIpeJeNbHbIC KapOOHOBBIE KHCIOTH. MypaBbHHAsS U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE JJIs
KjJacca KHUCIIOT, peakius dSTepudHKalyu), IOJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHe

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBospl: coctas, Kiaccuukamus yriaeBoAOB (MOHO-, TU- U TOJUCAXaPUIIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3aumoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHauyHBbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHMEe TJIOKO3bl), HAXOXKJEHUE B TMPUPOJE, MPUMEHEHHE, OHOJOrHYecKast
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U EeJUToN03bl. DU3NYecKue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FPI,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUuc COCAMHCHUA. dusnyeckue u




XUMHUYECKHME CBOMCTBA aMHMHOKHCIOT (Ha mpumepe riauiuHa). buonorunueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak npUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOMCTBA OEIIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHATUS XUMHUH BBICOKOMOJEKYJISPHBIX COEIMHEHUH: MOHOMEp,
[0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METO/IbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIUHEHHH —

noJmMepus3anyAa U NOJIMKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4EHHs BELIECTB U HX MPEeBpaLECHHI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUHN 37eMeHT. AToM. SIapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus dJIEKTPOHOB M0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XuMU4eckux snementos .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMUUYECKHUX OHJIIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U MepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. Buabl XMMHUYECKOW  CBS3U
(KOBaJ'IeHTHaH HCMIOJIAIpPHAA W IOJIIpHasA, HWOHHAasd, MCTaHHI/I‘leCKaﬂ). HoHsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI 06p330BaHI/I$I KOBAJICHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO W HCMOJICKYJIIPHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCH_IéTKI/I. Ilonsatue o AUCTICPCHBIX




cucremax. McTuHHBIE U KOJUIOMAHBIC PAaCTBOPHI. MaccoBas J0J1s1 B€IICCTBA B

pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BC€IICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanmss ~— XMMUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMMH. 3aKOH COXPAHEHHUS MaccChl BEIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMHueckoro pasHosecus. ITpunnun Jle [llarense

1.10

DnekrponuThdeckas aucconuanus. CunbHbIe W cialdble nmekTpoiuThl. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIad, HeﬁTpaﬂbHafI, mIeJIo4YHas. PeaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEITFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnsl. Tlonoxxenune HemeramioB B [leprogndeckoii cucreMe XHMHUYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMeEpPe KUCIOPOAa, CEpBl,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAaXXHEHIIMX HEMETAIOB (TAJOT€HOB, CEpbl, a30Ta,
dbocthopa, yrimepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KUCJIOPOJICO/ICPKAIMX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue

Ba)KHEHIITNX HEMETAJJIOB U UX COGI[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000JOYEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MetaioB. CIUlaBbl METAJLIOB.

DNEKTPOXUMHUUECKUN Psi/l HANIPSHKEHUN METaJIOB

2.4

XHWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalIHWi, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHuid. OOmme

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHUKC

2.5

I'enetnueckas CBA3b HCOPraHN4YCCKUX BCHICCTB, MPUHAMICKAINIUX K PA3JINIHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFI/I‘-IGCKOI71, BHCpFCTquCKOﬁ U THUIIEBOM
6630HaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [lonstue o HAaYYHBIX MCTOHAaX ITO3HAaHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ




HpeﬂCTaBHGHI/IH 00 O6H.[I/IX HAayY4YHBIX MPUHOUIIAX HPOMBIIIJICHHOI'O ITOJIYYCHUA

Ba)XHEUIIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENIBHBIE MaTEPUaNbl, KOHCTPYKIMOHHBIE MAaTePUaibl, KPAaCKH, CTEKIIO,
KEpaMHKa, MaTepHaibl Ui SJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHMYECKHE M
MUHEpaJIbHBIE YI00peHUs
XuMHUs M 3J0pPOBbE UYENOBEKA: MNpaBMJIA HCIOJIb30BAHHS JIEKAPCTBEHHBIX

3.3 IpenapaTos, NpaBuiIa O€30MaCHOrO MCIOIb30BAHMS IIPEMAPATOB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU




TPEBOBAHUA K PE3YJIbTATAM OCBOEHHA OCHOBHO# OBPA30BATE/IbHOM ITIPOrPAMMbI CPEHETO
OBLIET'O ObPA30BAHHA, TIPOBEPAEMBIE HA EI'3 [10 XUMHUHU

Kopg nposepsemoro
TpeboBaHusa

Mposepsemblie Tpe60BaHUA K NpegMeTHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOM 06pa3oBaTenbHOM
nporpammbl cpegHero obuiero o6pasosaHus

Brnajenne cucteMoii XMMUYECKUX 3HAHUH, KOTOpasi BKIIOYAET B ceOst:

1.1

OCHOBOIIOJIArafoNIAe TOHATHS (XUMHYECKHI JJIEMEHT, aTOM, W30TOIBI, DJIEKTPOHHAs 00O0JO0YKa
aTtoma, S-, p-, d-2JIEKTPOHHEIE OPOHMTANM aTOMOB, OCHOBHOE M BO3OY)XIEHHOE COCTOSIHHE aTOMa,
HOH, MOJIEKYJIa, BAJICHTHOCTB, JIEKTPOOTPUIIATENIFHOCTD, CTEIIEHb OKUCIICHUSI, XUMITYecKas CBsI3b (O-
1 T-CBSI3b, KPaTHBIE CBSI3M), THOPHM3AIMS aTOMHBIX OpONTAaNel, KpucTaJuInieckasi permeTka, MoJib,
MOJISIpHAsI Macca, MOJISIPHBIH 00bEM, MOJISIpHAst KOHLIEHTPAIHS, PacTBOPHI (MCTHHHBIE, TUCIEPCHBIE
CHCTEMBI), KPHCTAIIOTUIPATHI, YTIIEPOIHBIA CKelleT, pyHKIMOHAIBHAS TPYIIa, PaguKall, H30MepEHI,
CTPYKTypHast ¢opMyna, u30Mepus (CTPYKTypHas, TreoMeTpudeckas (IMC-, TpPaHCH3OMEpHs),
TOMOJIOTMYECKHH PsiJI, TOMOJIOTH, YIIIEBOJOPObI, KUCIOPO- M a30TCO/IeprKallie COeANHEHUs], OUOo-
JIOTUYECKU aKTHBHBIC BellecTBa (YIJICBOABI, JKUPBI, OCNKH), MOHOMEp, IOJIHMeEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPDHBIE COSJIMHEHHS, KPEKHHT, PH(POPMHHT, THUIBI XHUMHYECKHX PEaKIHi
(OKHCITUTENBHO-BOCCTAHOBHUTEIIBHBIC, 9K30- U DHAOTEPMHYECKHE, PEaKIH HOHHOrO0 0OMeHa, roMo-
U TeTeporeHHble, 00paTuMble U HEOOpaTUMEBIE), PACTBOP, NEKTPOIUTHI, HEIJIEKTPOIUTHI, dIEKTPO-
JUTUYECKAs TUCCOLUALHS, CTENIEHb TUCCOINALNH, OKUCIUTENb, BOCCTAHOBUTEND, AIEKTPOJIN3, CKO-
POCTh XMMHUYECKON PEaKI|H, XUMHUYECKOE PABHOBECHE)

1.2

TEOPUHU U 3aKOHBI (Teopm{ XUMHYECKOro CTPOCHHA OPraHUYECKUX BCIIECTB A. M. BymepOBa,
TEOpUsd 3J'I€I(Tp0ﬂPITPI'—I€CKOﬁ Jucconuanuu, HepI/IOZ[I/I'-IeCKI/Iﬁ 3aKOH I[ n. MeHneneeBa, 3aKOH
COXpaHCHUA MaCCLI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHYECCKUE 3HAHMS,
JIEXKale B OCHOBE IOHUMAaHUA IPUYUHHOCTU U CUCTEMHOCTH XUMUYCCKUX FIBJ'IGHI/If;I, COBPEMEHHBIC
IIPEACTABJICHUS O CTPOCHUU BEUIECTBA HA ATOMHOM, MOJICKYJIAPHOM W HAIMOJIEKYJIIPHOM YPOBHSIX

1.3

MpEeACTaBJICHUS O MEXaHU3MaX XUMHUYCCKUX peaKuI/n‘/i, TEPMOANHAMUYECCKUX W KHHETHYECKUX
3aKOHOMEPHOCTAX UX NPOTEKAHUS, O XUMUYECCKOM PaBHOBECHUH, NUCIEPCHBIX CUCTEMAX

1.4

(axTHyeckue CBEICHHMS O CBOWCTBAX, COCTaBE, MOMYYEHHMH M O€30IaCHOM HCIIOIb30BAHUU
BaKHEHMIINX HEOPraHMYECKHUX M OPTaHMYECKHX BEIIECTB B OBITY M MPAKTUUECKOH JESITEbHOCTH
4eI0BeKa

1.5

o0ue HaydHbIe MPUHLMIIBI XUMHYECKOrO MPOM3BOACTBA (HA HPUMEPE MPOM3BOACTBA CEPHOI
KHCJIOTBI, aMMHAaKa, MeTaHoJIa, epepadoTku HehTH)

CopMUPOBAaHHOCTh YMEHHI BBISIBIISITE:

2.1

XapakTepHble NPU3HAKM M B3aMMOCBS3b W3YYEHHBIX HOHATUH, NPUMEHEHHE COOTBETCTBYIOLIMX
MOHATUI NPH ONMCAaHWM CTPOCHUS U CBOMCTB HEOPTaHMYECKMX M OPraHMYecKHX BEIIECTB U HX
TIpeBpaIeHuI

2.2

B3aMMOCBSI3b XMMHYECKHX 3HAHMHA C MOHATHSIMH M MPEACTABJICHUAMHN U3 APYTUX INPEAMETOB 1A
0oJiee OCO3HAHHOIO OHUMAHMSI ¥ 00BACHEHUS CYHIHOCTH MAaTE€PUAIIbHOI'O €IMHCTBA MHpa

CdopMUpOBaHHOCTh YMEHUS HCIIONIb30BaTh!

3.1

HAaUMEHOBaHUS XUMHUUYECKUX COSAMHEHUH MEXIyHapOIHOrO COI3a TEOPETHYECKOH U MPUKIaTHOK
XMMMH ¥ TPUBHAJIbHBIE HA3BAHMS BELIECTB, OTHOCAIMXCS K W3YYSHHBIM KJIaccaM OPraHUYeCKUuX U
HEOPraHMYeCKUX COCAUHEHUI

3.2

XMMMYECKasi CUMBOJIMKA JUISl COCTABJICHUS (OPMYNT HEOPraHWYECKHX BEIIECTB, MOJICKYSPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKEJICTHBIX) ()OPMYJI OPraHHYEeCKHUX BEIIECTB

ChopMHUpPOBAaHHOCTH YMEHHS KJIACCH(UIIMPOBATH:

41

HEOpPraHUYECKHE BEIIECTBA, CAMOCTOSITENIEHO BHIOMPATh OCHOBAHWS M KPUTEPHUH IS KIACCU(DHUKAIUK
H3y4aeMbIX XUMHIECKHX OOBEKTOB

4.2

OpraHMYeCKHe BEIECTBA, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KIacCU(HUKAILUK
H3y4aeMbIX XUMHIECKHX OOBEKTOB

4.3

10 Pa3fIMYHBIM TPH3HAKAM (KOMMYECTBY M COCTaBY PEArHPYIOIIMX BEIICCTB, TEIUIOBOMY 3P QeKTy
peaKLH, H3MECHEHHIO CTENCHEH OKHMCIICHHS 3JIEMEHTOB, 00PaTHMOCTH PEaKLHH, YHaCTHIO KaTAIH3aTopa)

CdopMUPOBAHHOCTE YMEHHSI XapaKTEpH30BaTHJICKTPOHHOE CTPOCHHE aTrOMOB (B OCHOBHOM W
BO30Y)KIEHHOM COCTOSIHWM) M WOHOB XHMHYECKHX dJIeMeHTOB |—4 mepmonoB [lepmommueckoit




Koga nposepsemoro
TpeboBaHusa

Mposepsaembie TPe6OBaHMA K NpeAMETHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOI 06pa3oBaTe/ibHOM
nporpammbl cpegHero obuiero o6pasosBaHus

CHUCTEMBbI I[ n. MeHﬂeneeBa W UX BAJICHTHBIE BO3MOXKHOCTH C HCIIOJIb30BAaHUEM IOHSITHI S-, p-, d-
OJICKTPOHHBIC 0p6I/ITaJ'II/I, OHCPreTUYCCKUEC YPOBHU

C(i)OpMPIpOBaHHOCTB YMEHUA O0O0BSCHSITH 3aKOHOMEPHOCTH U3MCHCHUA CBOICTB XHMHUYECKUX
OJICMCHTOB U O6pa3y€MBIX MU COGIII/IHCHI/Iﬁ 110 I€pruoJaM 1 rpynram

C(i)OpMPIpOBaHHOCTB YMEHHA COCTABJIATH YPABHCHUA XHUMHYCCKUX peaKL[I/Iﬁ U pacKpbIBaTb HX
CYIIHOCTb:

7.1

OKHCITMTEJIFHO-BOCCTAHOBUTEJBHBIE PEAKIMH C TIOMOINBIO COCTABJIICHUS JSJIEKTPOHHOrO OanaHca
9TUX PEeaKIHii

7.2

YpaBHEHUs peaKklUi pa3INM4yHbIX THUIIOB; IIOJHBIE U COKPALIEHHBIC ypaBHEHMs pEaKLUil MOHHOIO
oOMeHa ¢ y4E€TOM YCIIOBHIA, TP KOTOPBIX 9TH PEAKIHHN MPOTEKAIOT O KOHIA

7.3

peaKIy TUPOIN3a, PeaKIuy KOMILIEKCo00pa3oBaHus (Ha IpHMepe THAPOKCOKOMILIEKCOB IMHKA 1
QTIOMHHHS)

Cq) OPMHUPOBAHHOCTb YMCHUS ITOATBCPIKAATH!

8.1

Ha KOHKPETHBLIX IMPUMEpPax IIOKas3aH XapaKTe€p 3aBHUCUMOCTU peaKHHOHHOﬁ CIOCOOHOCTH
OpraHU4Y€CKUX CO&)Z[I/IHGHI/Iﬁ OT KPAaTHOCTU W THUIIA KOBAJICHTHOM CBSI3U (G- u TE-CBH3H), B3aMMHOT'O
BJIMSHUS aTOMOB U I'pYIIT aTOMOB B MOJIEKYJIaX, a TaKXeE OT 0COOEHHOCTEMH peain3anu pas3jindHbIX
MEXaHU3MOB IIPOTCKAHUA peakunﬁ

8.2

XapakTepHble XHMHUYECKHE CBOWCTBA BEILECTB, COOTBETCTBYIOIIME OHKCIIEPUMEHTBHI M 3alMCH
YpaBHEHUM XMMUYECKUX PEaKIUi

ChopMUpPOBAaHHOCTE YMEHHSI XapaKTepU30BaTh COCTAaB M BaKHEWIIME CBOWMCTBAa BEIIECTB,
OTHOCSIIIMXCS K ONpeNeNEHHBIM KiIaccaM W TpYIIaM COeIUHEHHH (IIPOCThIe BEIeCTBa, OKCHIBI,
THJPOKCHIBI, COJIH; YTJIEBOZOPOABI, MPOCThble 3(UPBI, CIUPTHI, (EHONBI, ANBAETU/IBI, KETOHHI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE A(UPBI, XKHUPBI, YTIIEBOABI, aMUHBI, AMHHOKHUCIIOTHI, OSJIKH)

10

CdopMUPOBAHHOCTE yYMEHMS TNPOBOAWTH PACUETHINO XUMUYECKMM (opMynaM ¥ ypaBHEHHSAM
XMMHMYECKUX PEaKLUH ¢ UCIIOIB30BAHUEM (PU3HUECKUX BEIHYHH:

10.1

Maccel (00bEMa, KOJTMYECTBa BEIIECTBA) MPOAYKTA PEAKIIHHU, €CITH OJJHO M3 HCXOIHBIX BEIIECTB IaHO
B BHJIC PACTBOpA C ONPEICIEHHON MaCCOBO#M 0JIel pacTBOPEHHOIO BEIIECTBA MM JAHO B M30BITKE
(MMeeT MpUMecH)

10.2

MaccoBasi WK 00bEMHAS J0JI51, BBIXOJ IPOAYKTA pEaKIIUU

10.3

TerIoBoro 3¢ dexra peakiuii

10.4

00BEMHBIX OTHOILIEHUI ra30B

10.5

T10 OIPeJIETICHHI0 XMMHUYECKOH ()OPMyYIIbl BELIECTBA

11

Brnanenue cuctemoii 3HaHUI 0 METOJaX HAy4HOrO MO3HAHMS SBJICHUM MPUPOJBI, UCIONb3YEMbIX B
€CTECTBEHHbIX HayKaX, U yMEHUE IPUMEHATb 3TH 3HAHUS IPH SKCIIEPUMEHTAIbHOM HMCCIICIOBAHUU
BEILECTB U I OOBSCHEHUS! XUMHUYECKHUX SBJICHUH, IPOMCXOSIMX B IPUPOJE, B MPAKTHYECKOH
JIeATEIbHOCTH YeJIOBEKA U B IIOBCEHEBHOM KU3HU

12

CdopMHUpOBaHHOCTH YMEHHSI IPUMEHSTH (MCIIOIb30BaTh) 3HAHUS O COCTAaBE U CBOIMCTBAX BEILECTB VIS
9KCIEPUMEHTAIBHON MPOBEPKH T'HIIOTE3 OTHOCHTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHYECKHX
peaxuuii ¥ NPOrHO3UPOBAHHS BO3MOXXHOCTH UX OCYLIECTBJICHHUS; CHCTEMHBIE XUMHYECKHE 3HAHUS VIS
OOBSICHEHHSI W TIPOrHO3MPOBAHUS SIBICHUH, HMEIOIMX €CTeCTBEHHO-HAYYHYIO MPHPOAY; Ui
NIPUHSTHS TPAMOTHBIX PEIICHHH B CUTYallUsIX, CBSI3AHHBIX C XMMHUEH

13

CdopMUPOBAHHOCTh YMEHUS IUIAHUPOBATH M MPOBOJUTH XUMUYECKHIl SKCIIEPUMEHT (TIOJIy4YeHUEe U
H3y4eHUE CBOICTB HEOPraHMYECKHMX W OPraHMYECKUX BELIECTB, KAYeCTBEHHBIC DPEaKLHH Ha
YIJIEBOAOPObl PA3IMYHBIX KIACCOB U KUCIOPOACOACPIKAIME OPraHWYEeCKHE BEILECTBA, PELICHHEe
9KCHEPUMEHTANIBHBIX 33714 0 PAClO3HABAHUIO HEOPraHMYECKHMX W OPraHHYEeCKHMX BEIIECTB) C
cobuoieHreM npaBuil Oe30MacHOro 0OpaleHusl ¢ BeIECTBAMH U J1ab0paTOPHBIM 000PY/I0BaHHEM;
(bopMyIMpOBaTh LEIM HCCIEIOBAHUS; IPEACTABIATh PE3YJIbTAaThl DKCIEPHMEHTa B Pa3IUYHON
(dopMe, aHATHM3MPOBATh U OLIGHUBATh UX JOCTOBEPHOCTD

14

CdopMHpOBaHHOCTh YMEHHS OCYILIECTBIIATH LiEICHATIPABICHHBIH MOMCK XUMHYECKOil MH(OpMaIiy B
Pa3NUYHBIX MCTOYHUKAX (HAay4Has M y4eOHO-Hay4Has JIMTeparypa, CpecTBa MaccoBol MHpopmanuy,
ceTb MHTEepHeT U pyrue), KpUTHIECKH aHATU3UPOBaTh XMMUYECKYI0 HH(OpManuto, nepepadaTsiBaTh
€€ ¥ MCIOIb30BaTh B COOTBETCTBUH C TIOCTABICHHOW yiaeOHOI 3aqaueii

15

ChopMHUPOBAaHHOCTh YMEHHSI MPOrHO3UPOBATH, AHAIM3UPOBATh M OLCHUBATH UH(POPMAIIMIO C TOYKH
3peHUS] SKOIOTHYECKOW 0E30MacHOCTH TOCIEACTBUN OBITOBOH M MPOW3BOACTBEHHOH IEATEIBHOCTH
YeJIOBeKa, CBSI3aHHOM ¢ TepepaboTKON BEIeCcTB; chOPMHUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTH




Koga nposepsemoro Mposepsaembie TPe6OBaHMA K NpeAMETHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOI 06pa3oBaTe/ibHOM

TpeboBaHuA nporpammbl cpegHero obuiero o6pasosBaHus

BOSZ[efICTBPISI Ha JKHMBBIC OpraHU3MbI OITpeIIeJ'IéHHI)IX BCHICCTB, IIOHMMATb CMBICII I10Ka3aTeiIsd
IpeaciibHO Z[OHyCTHMOﬁ KOHIICHTpalluk K OOBSICHATh Ha npuMepax CII0COOBI YMCHBUICHUST U
NPEAOTBPAICHUS UX BPEAHOI'O BO3Z[CI>1CTBPI$I Ha OpraHnsM 4Y€JIOBECKa

NEPEYEHDb 3JIEMEHTOB COAEPXAHHUS, IPOBEPAEMbBIX HA EI'3 I10 XUMHUH

Kog, MpoBepsAemblii 9n1eMeHT coaepKaHuUA
1 TeopeTuueckre 0CHOBbI XUMHUU
Crpoenne BemectBa. CoBpeMeHHasi MOJIENTb CTPOCHUSI aToMa. PacripesiesieHre 3JeKTPOHOB MO SHEPTeTHYECKIM
ypoBHsiM. Kitaccudukanms xummaecknx 3meMeHToB. OCOOEHHOCTH CTPOCHUS SHEPreTHUECKIX ypOBHEH aTOMOB
11 (S-, p-, d-aemeHTOB). OCHOBHOE M BO30OYXAEHHOE COCTOSHHSI aTOMOB. DJICKTPOHHAs KOH(HUrypais aroma.
BateHTHBIE NIEKTPOHBI
Ilepuognueckas cucrema xumudeckux anemeHToB JI. M. MenneneeBa. @u3ndeckuil cMbICI NEPHOIUUECKOTO
3akoHa J[. 1. Menneneesa. [IprunHbl 1 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB AJIEMEHTOB M UX COCMHEHUH 110
12 NepuosiaM M rpymnrnam. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOIOPOIHBIX COSIUHEHHH,
BBICIINX OKCHIOB M THIIPOKCHIIOB
1.3 BanentHOCTB. DneKTpooTpuLaTebHOCTh. CTENeHb OKUCIICHHS
Buppr xumideckoit cBs3u (KOBaJIeHTHas, HOHHAS, METATMYECKasl, BOIOPOJIHAs) 1 MEXaHU3MBI e€ 00pa3oBaHusL.
1.4 MeskmoneKyisipHble  B3aUMOJEHCTBHs. BellecTBa MONEKYNSIPHOTO M HEMOIEKYISPHOIO CTpoeHMs. Tumbl
KPHCTAUTMYECKUX PENIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THITA KPUCTAIUINYECKON PEIIETKI
Xumudeckas peakius. Knaccupukaumst XMMHYECKHX PEaKIMil B HEOPraHMYECKOH M OPraHM4ecKOH XHMHH.
15 3aKOH COXpaHEHHsI MacChl BELIECTB
1.6 CKOpOCTb peakuuy 1 e€ 3aBUCUMOCTb OT PasJIMYHbIX (aKTOpOB
1.7 TerutoBble 3 PEKThl XUMUYECKHUX peakiuil. TepMOXHUMHYECKHE ypaBHEHUS
OOpatuMble peaknuu. XHUMHYEcKoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHE XHMHYECKOro
18 paBHoBecus. Ilpunnun Jle Hlatense
OnexTponuTHyeckas nucconmanys. CunbHble M crnabble daekTponuTbl. Cpella BOIHBIX PAacTBOPOB BEIIECTB:
19 KHclas, HelTpanpHas, menoynas. CreneHs quccorpalyy. Peakunuy HoHHOro oOMeHa
1.10 I'upponus coneii. MonHoe npon3senenue Boapl. Bonoponsslii nokasatens (pH) pactBopa
CnocoObl  BbIpXKEHUSI KOHLEHTPALMM DPAacTBOPOB: MaccoBas [0 pacTBOPEHHOIO BELIECTBA, MOJApHAs
111 KOHIeHTpauusl. HachlleHHble 1 HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucraioruaparst
OKHCITUTENbHO-BOCCTAaHOBUTENBHBIE peakiu. IloBeneHue BellecTB B cpefax C pasHbIM 3HaueHueM pH.
112 MeTozp! AIEKTPOHHOro HanaHca
1.13 DJIeKTPOIN3 PaCTBOPOB U PACIIIABOB coeil
2 OCHOBBI HEOPraHMYECKON XUMUHU
2.1 Knaccugukarius HeopraHu4eckux coequHeHHH. HoMeHKIaTypa HeopraHHn4eckux BelecTB
XuMHYECKHEe CBOWCTBA Ba)KHEHIIMX METAJUIOB (HATpUs, Kalus, KadblMs, MarHus, aJlOMHHUS, [IMHKA, XpOMa,
2.2 xKesesa, Me) U ux coequHeHuit. OO6I#e crocoObl NOMyYeH s METaJlIOB
53 XUMHUECKUE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJION€HOB, Cephl, a30Ta, hocdopa, yriaepoaa u KPeMHUs) U UX
COeIMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIIMX KUCIOT, BOZOPOAHBIX COETMHEHMI)
2.4 I'enernueckast CBsI3b HEOPraHWYECKHUX BEIIECTB, MPHHAIEKAIIUX K Pa3HBIM KJIaccaM
2.5 VnenTrduKanus HEOpraHMYECKUX CoeIMHeHNH. KauecTBeHHbIe peaKIiiy Ha HEOPraHMYECKUE BELIECTBA M HOHBI
3 OCHOBBI OPraHHMYECKON XUMHH
OcCHOBHbIE MONOXKEHHUS TEOPHHM XHMHUUYECKOTO CTPOEHHsS OpraHudecKHx coequHeHuit A. M. byrneposa.
31 YrnepoaHblil ckeleT OpraHMYecKod MOJeKynbl. KpaTHOCTh XMMHUYECKOW CBSI3U. G- W TM-CBSA3H. SP3-, SP2-, Sp-
rudpuau3anus opOuTaneil aToMoB yriepoaa. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHS
mosiekyil. ['omonoru. I'omonornueckuii psa. M3omepus u n3oMepbl
3.2 IMonsiTue o GpyHKIMOHANBHOI rpynne. OpreHTanroHHbIe ) HeKThI 3aMecTHTENeH
[IpencraBnenne o KinaccH(UKAMKM OPTaHMYECKUX BemecTB. HoMeHKIaTypa OpraHMYECKHX COCOHHEHUH
33 (cuctemMaTH4ecKast) ¥ TPUBHAIBHBIC HA3BAHMS BAKHEHIINX MPECTaBUTENIEH KIACCOB OPTaHNUECKUX BEIIECTB
34 CBOOOIHOpaIMKaIbHBIIT 1 HOHHBIA MeXaHU3Mbl peakimu. [TonsTHe o HykiIeobmaax u sexrpodunax. [IpaBuio

MapxosHukosa. [Ipasuio 3aiinieBa




Kop

3.5

MpoBepsAemblii 3N1eMEHT CoaepPKaHUA

Ankanpl. XMUMHYECKHE CBOWCTBA AJIKAHOB: raJIor€HUpOBaHUC, ACTUAPUPOBAHUEC, TCPMHUUYCCKOEC PAa3JI0KCHUEC,
KPEKUHI, U30MEpU3alusi, ropeHuc. HonyquI/Ie aJIKaHOB. I_[I/IKJ'IOaJIKaHI)I. OCO0OCHHOCTH CBOMCTB IUKJIOAJIKaHOB
C MaJIbIM pasMEpOM IUKIJIA. Peaxrumn NPUCOCANHCHUSA U pa/IMKAJIbHOI'O 3aMCIICHUST

3.6

Asnkenbl.  XUMHYECKME  CBOWCTBA:  PEakIMd  MPUCOEAWHEHHs  (TaJOreHHpoOBaHWE, THIAPUPOBAHHE,
THIPOrajlOrCHAPOBAHNE, THApATAlusl), TOPEHMS, OKUCICHUs W [OJIMMEPH3aLHK. [IpOMBIILICHHBIE |
J1a00paTOPHBIE CIIOCOOBI OTYICHUS AJTKEHOB

3.7

AHKaL[I/IeHBI. XuMu4ecKue CBOMCTBa aJIKaAUCHOB! pCakuuun NPUCOCANHEHUSA (FI/IL[pI/IIJOBaHI/Ie,
FaHOFeHI/IpOBaHI/IC), TOPCHUS U NOJIMMCpHU3ALlU. HOHy‘IeHI/IC AJIKaTMCHOB

3.8

Anxunpl. XMMHYECKHE CBOWCTBA: pe€akun NpuCOCANMHECHUSA (FaIIOFCHPIpOBaHI/IC, TUAPUPOBAHUE, TUparalus,
rPII[pOraHOFCHI/IpOBaHI/IC) KaK Croco0 TMOJYYCHUST NOJIMMEPOB M JPYruxX IMOJE3HBIX IIPOAYKTOB. Peakiumn
3aMCIICHUS. FopeHI/Ie aleTUJICHA KaK MCTOYHHUK BBICOKOTEMIICPATYPHOI'O IUIAMCHU [UISI CBAPKU W PE3KU
MCTAJIJIOB. HpI/IMeHeHI/Ie alcTUJICHa

3.9

ApeHpl. XWMHYECKHe CBOWCTBAa O€H3051a: pPEaKIHH dJIEKTPOQHIEHOrO 3aMelIeHHs, IPHUCOSINHEHUS
(rumpupoBaHme,  rajoreHupoBaHue).  Peakiuss  ropeHms.  OCOOGHHOCTM ~ XMMHYECKHX  CBOMCTB
tonyona. I[Tonmyuenne OGensona. OcoOEHHOCTH XMMMYECKHX CBOWCTB cTupona. Ilonmmepusanus crupoina.
Cnoco0Bl MTOTydeHHUs] ¥ IPIMEHEHHE apOMaTHIeCKUX YTIIEBOJIOPOIOB

3.10

Crmuptel. [IpenenbHbIe OTHOATOMHBIC CIIUPTHL. XUMHUYECKHE CBOHCTBA: B3aMMOJICUCTBHE C HATPHEM KakK CIIOCO0
YCTaHOBJICHHs] HAJIMYUS THUIPOKCOTPYIIIBI, C TaJOreHOBOJIOPOAAMH KaK CIIOCOO TIONYYeHHS] PAaCTBOPHTENEH,
BHYTPH- M MEXMOJEKYIsipHast aeruaparanus. Peakuumst ropenus. [lodydeHue sTaHona: peakius OpOXKEHUS
TJIIOKO3BI, TUApaTalus STUICHA. DTUICHIJIMKONb U TIIMLEPUH KaK IIPeJCTaBUTEIN NpelebHbIX MHOI0aTOMHBIX
CIHPTOB

3.11

denoi. XuMHYECKHE CBOMCTBa (eHoNa (peakiMu ¢ HaTpHeM, T'MAPOKCHAOM HaTpusi, 6pomom). ITomyueHue
(deHona

3.12

Anpaernsipl. XUMHYECKHE CBOWCTBA MPEICTBHBIX AlBICTHIOB: T'MAPUPOBAHUE; KAYECTBCHHBIC PEaKklHd Ha
KapOOHWIBHYIO TpyHmy (peakius «cepeOpsHoro 3epkana», B3ammoneiictBue c ruapokcumoM wmemu (II).
INomyueHue  mpenenbHBIX — ANbJETHIOB:  OKHUCICHHE  CIUPTOB, THMApAaTalds  aleTWwieHa.  ALETOH
Kak IPe/ICTaBUTEIb KeTOHOB. OCOOEHHOCTH PEAKIIMH OKUCIICHNUS AlleTOHA

3.13

Kap60HOBI>Ie KHCIOThI. XHUMHUYECKHE CBOWMCTBA MNPEACIbHBIX  OAHOOCHOBHBIX Kap60HOBLIX KHUCJIOT.
OCOOECHHOCTH XHMHUCCKHX CBOWCTB MypaBLI/IHOﬁ KHUCJIOTBI. Honyqel-me MNPpEACIbHbIX OAHOOCHOBHBIX
Kap60HOBI>IX KHCJIOT: OKHUCJIICHUE aJIKaHOB, aJIKEHOB, IIEPBUYHBIX CIIMPTOB, aJIbACTUI0B. Bericime NpEeACIbHbIE U
HETIPEACIIbHBIC Kap6OHOBLIC KHUCJIOThI

3.14

CioxHble 3¢upbl 1 kUpbl. CrocoObI MONYYeHUs CIOXKHBIX 3GHUpoB. OOpaTUMOCTh PEaKLHUH 3TePUPHUKALIH.
[pumeHeHne cnoXXHBIX 3QUPOB B MUIICBOH U MappIOMEpHOH MPOMBIIUICHHOCTH. JKHpPBI KaK CIOXHBIE d(PHPbI
IJIMLIEPHHA W BBICHIMX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA JKMPOB: T'HIPHPOBaHHE, OKHCIICHHE.
I'npponus, wiaM OMBUICHHE, )KUPOB KaK CIOCOO IMPOMBILIIICHHOTO IONY4EHHS COJel BBICIIMX KapOOHOBBIX
KUCIIOT. Mbljla KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT

3.15

XHUMHYECKUE CBOKMCTBA INIFOKO3bL: PEAKIMU C YHACTHEM CIHMPTOBBIX M AJIbJETMAHBIX IPYIII U MOJIOYHOKHCIOE
OpoxeHue. IIpuMeHeHHe IIIIOKO3bI, €€ 3Ha4YeHHE B XKMU3HEACSTEIbHOCTH OpraHu3Ma. Jlucaxapuipl: caxaposa,
MajbTo3a. BoccTaHaBnMBaIOLIME UM HEBOCCTAHABIMBAIOIIME JUCAXapuIbl. [MAponM3 — aucaxapuios.
TMonucaxapunsl: Kpaxman, riaukoreH. CTpoeHHE MAaKpOMOJEKYl Kpaxmania, TJIMKO'eHa M LIeJUTIOJIO3bI.
du3nyeckre CBOMCTBA KpaxMmaja W LEJUTIONIO3bl. XUMHUYECKHe CBOMCTBA KpaxMmana: THAPOJIN3, KadeCTBEHHAS
peakuust ¢ fionoM. XUMHUYECKUE CBOMCTBA LEIUTIONIO3bI: THAPOIIU3, Hony4eHrne 3pupoB nestono3sl. [lonstre 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEINK)

3.16

AmuHBI. AMUHBI KaK OPTaHUYECKHE OCHOBAHUS: PEAKLUH C BOAOH, KHCIOTaMH, PEaKys ropeHusl. AHUINH KakK
IPEJICTABUTEIIb apOMATHYECKMX aMHUHOB. XHMHYECKHE CBOWCTBA aHWIMHA: B3aMMOJEHCTBHME C KUCIOTaMH,
OpoMHOW BOnOH, oOkucieHue. IlodydeHHe aMHMHOB AIKHJIMPOBAaHHEM aMMHAaKa M BOCCTAaHOBJICHHEM
HHUTPOIPOHU3BOHBIX YIIIEBOAOPOJIOB

3.17

AMUHOKHCIOTBI ¥ OenKH. AMHHOKHCIOTBI Kak amdorepHble opraHudeckue coequHenus. OCHOBHBbIE
AMUHOKHCIIOTBI, 00pasyromue Oenku. XuMHUuecKre CBOMCTBA OEJIKOB: TMIPONH3, JCHATYpalHs, Ka4eCTBEHHBIE
(1BeTHBIE) peaknuu Ha OeNKu

3.18

CtpoeHre M CTPYKTypa HOIHMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT CTpPOeHHs Moiekyd. OCHOBHBIE
CIOCOOBI MOJTYYEHUS BBICOKOMOJIEKYIISPHBIX COEMHECHUH: peakiuu TONUMEpU3aun u
nonkoHieHcarmu. Kitaccudukanus BookoH

3.19

Wnentudukarys opraHIIecKuX COSUHEHUH. PelieHre sKcrepuMeHTanbHbIX 33424 Ha Paclio3HaBaHHUE
OpPraHWYECKHX BEIIECTB

3.20

I'enerndeckas cBSI3b MCXKAY KjIaCCaMU OPTraHUYCCKUX COBZ[I/IHBHI/Iﬁ




Kog, MpoBepseMblit aneMeHT coaepiKaHua
4 XUMHUS ¥ )KU3HD
Xumus B TIOBCETHEBHOW >ku3HHU. [IpaBmna Oe3omacHOW pabOTBI C €IKUMH, TOPIOYUMH H TOKCHYHBIMHU
41 BEIICCTBAMH, CPEJICTBAMU OBITOBON XUMHHU
XuMus U 3710poBbe. XUMUSI B MEIMLIMHE. XUMUS B CEJILCKOM XO3SIHCTBE. XHUMUS B MPOMBIIUIEHHOCTH. XUMUS U
4.2 SHEpreTUKa: MPUPOJHBIA M TOMYTHBIM He(TSHOH ras3pl, WX cocraB W wucnons3oBaHue. CoctaB Hepru U €€
niepepaboTKa (IPUPOIHBIE NICTOYHMKH YTIICBOIOPO/IOB)
XUMUS ¥ 9KOJIOTHs. XMMHUYECKOe 3arps3HeHNe OKpY)KaIoIeH cpeasl u ero nocienctsus. OxpaHa ruapochepst,
4.3 MOYBEI, atMoc(epsl, (Giaopsl H (ayHbl OT XHMHYECKOro 3arpsi3HeHus. [Ipobiema OTXOIOB M TOOOYHBIX
MPOTYKTOB. AJIETCPHATHBHBIC HCTOYHUKH SHEPTUHI
OOmme MpeacTaBIeHUsT O MPOMBINUICHHBIX CII0CO0AX IMONYYEeHHS XHMHYECKHX BEHIeCTB (Ha IpuMepe
4.4 MIPON3BOZCTBA aMMHMaKka, CepHOH KHCIOTH). UépHas W 1BeTHass Meramwtyprus. CTeKoibHas W CHIMKaTHas
ITPOMBIIITIEHHOCTb. [IpoMbInIeHHast opranndeckast XuMusi. ChIpbE JUTst OpraHNIecKol MPOMBIIIIIEHHOCTH
5 Tunsl pacy€THBIX 3a1a4
Pacuér maccel BemecTBa mii 00bEMa ra30B 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OTHOTO
51 13 YJaCTBYIOIIVX B PEAKIINH BEIIECTB
5.2 Pacuétrl TemoBoro a3 GekTa peakiuu
5.3 Pacuét 00BEMHBIX OTHOIIEHUH Ta30B IPH XUMHIECKAX PEAKIHIX
5.4 Pacuér maccer (00bEMa, KONMYecTBa BENIECTBa) NPOAYKTOB PEAKIIUH, €CITH OJJHO U3 BEIIECTB JIaHO B H30BITKE
(MMeeT MpUMecH)
Pacuér maccoBoit i 00BEMHOI TOH BBIXOJa IPOAYKTA PEaKIN
55 OT TEOPETHYECKH BO3MOXKHOTO
5.6 Pacuér maccel (061)é.1.vla, KVOJ'II/IlIeCTBau Bell[e(iTBa) HpOJ{YKTa peaKIyu, ecIM OJHO U3 BEIIECTB JaHO B BUJIE
pacTBopa c onpeeaéHHON MacCOBO onel paCTBOPEHHOIO BENIECTBA
5.7 Pacuétsl ¢ nCronp30BaHNEM NOHATUHN «MaccoBasi JOMIS», «MOJISIpHAsi KOHLEHTPALHA», «PaCTBOPUMOCTb)
5.8 Ormpenesnenye MONEKYIIPHOH (OpMyIIbl OPraHUYECKOr0 BEIIECTBA MO €ro INIOTHOCTH U MAaCCOBBIM JIOJISIM

3JIEMCHTOB, BXOAIUX B €I'0 COCTAB, WJIM IO NIPOAYKTAM CrOpaHus




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

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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