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[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro oO0uero oopa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraneHHeix B DegepanbHOM  T'OCYIApCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenoiaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIOLIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOoJIO)KeHU «CTpaTerun pas3BuTHs BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEIECHUIO
oOwielt crpateruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHHUKAMU
o0mreo0pazoBaTeIbHON  OpraHu3alud, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeaHero odimero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMx 1eaeil M NPUHLHUIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBIIICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJBI M YeNOoBeKa, KOTopoe (OpMHUPYETCS B XMMHMHM Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pelIeHue
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHN, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpenenEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICcTaBleHud O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuan u (DAKTOIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydaromuMMCsl TMPEJOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHsercs B Kypcax 10 um 11 xkmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSTENbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHUS K Ipoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHUS 3HaHWUM, PEHIEHUS WHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAHUSA
dunocopckux uiel, TakKMX KakK: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUH MYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEUICHUU IKOJOTUYECKUX MpobiieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TOJXOIbl K OMPEIEICHHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEUCTBUM, HMEIONMX 0a30BO€ 3HAUEHUE JUIS
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHus NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMbITA MPAKTUIECKOMN
U HUCCIIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILIEro
o0pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LEeJed HW3y4eHHs NpeaMeTa HalpaBJICHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENBHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJIEH W3ydYeHUs
IIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKMX 3HAHUM KaKk  BaKHEUIIEH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOIUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MIPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepxkaTelibHas XapakTEepUCTHKA IElel M 3a1a4 U3ydyeHus
npeaMeTa B MporpaMme 1Mo XMMUU YyTOYHEHa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHid  XUMUKM B OOJNbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepKaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOU KU3HU
IUTSL pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tnpu U3yYEeHHUHM TMpeaMera «XHUMUsS» JTIOMUHHPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE 1IEIHN U 3a7a4H, KaK:

afganTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPHUHITUIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOIIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JeSTENBHOCTH: PEIIeHUs TPoOieM, MOoucKa, aHaian3a U 00paboTku mHQOpMAaInH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTU XapakTepa BIUSHUS BEIIECTB M XHMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U MIPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU JIJIs TIOMCKAa U aHaliu3a y4eOHOU u
HAyYHO-TIOMYJISAPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEJICHUU XHMHYECKOTO
IKCTIEPUMEHTA;

BOCIIMTaHUE Yy oOOydJammuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HANPABJICHHOCTH XWMHH, €€ Ba)XKHOW pOJIM B PEIICHUU TIO0OATBHBIX MPOOJIEM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIICHHWS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETECHHUS OIBITA
UCIIOJIb30BAHMS TTOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpenHero ooOImero o0pa3oBaHUS MpPEAMET «XUMUS
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMEeTHOW 00iacTu «EcTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopust CTpOEHUsT OpraHMYecKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienne o kinaccupukaluu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHHE C O0pa3laMd OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMM Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. MeraH M 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOIUJIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOWCTBA (peakius nonuMmepusanuu). IloaydyeHne cCMHTETHYECKOTro
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMH TUIpUPOBAHUS, TAJIOTCHUPOBAHUS, TUpaTalllu,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, ¢uzuueckue U  XuMuyeckue  ceoucmea - (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaauTH4ecKui), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX IPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadOTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedptb» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rnieprHa U STUIICHIJINKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAuECTBEHHBIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCIOTHl KaK MPEICTABUTETN BBICIIUX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeU0NI03bl.  PU3MYecKMe W XMMUYECKHE CBOMCTBAa Kpaxmaina (TUIpOJu3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHne, HaOJI0JIEHHEe W OINUCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TIIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM INPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJLYKTOB PEAKIIUN).

A3zoTconepxaliye OpraHuuecKiue COeINHEHHUS.

AMUHOKHCIIOTBI Kak amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TIuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKHUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHMs. IlepBuunas,
BTOPUYHAs M TpPETUYHas CTPyKTypa OeikoB. XHUMHUECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE peaKuy Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peaKuu OEIKOB.

BbICcOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpUMEHTAIBHBIE METO/Abl HM3YyYEHHsS BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYIIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KIaccU(UKalys, NepUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MPOMYKTbI, OCHOBBI PAlMOHAIBHOTO IUTAHUS,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumudeckud anemMeHT. AtoMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICeHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEHIECTB IO TPyNIaM U TEPUOIAM.
3HaueHUe NePUOIMUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHAsI W TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXaHUu3Mbl
o0pa3oBaHWsA KOBAJICHTHOM XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYECKas CBSI3b HEOPraHUYECKUX BEIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUH TPU XUMUUYECKUX PEaKIUsiX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpaIbHas, IEJTOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MOJENel KPUCTAUTMYECKUX PEMIETOK, HAOMIoJCHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUUYECKOW paboThl «BnusHue pa3andHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUINIMX HEMETANJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, aJllOMUHUN, IUHK, XPOM, JKEJIe30, Me/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKON M THUIEBOM
0€30MacCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaIbl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUallbl, OPraHUYECKUE W MUHEPAIbHbBIC
ya0OpeHusl.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MACHOT0 MCIIOIBL30BAHUS ITPENapaToB OBITOBOM XUMHUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHn4YecKkol xuMuu B 11 Kiracce oCymecTBIAETCS Yepe3 UCIOJIb30BaHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJM3, CHUHTE3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, dJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opraHu3Mm, DJKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHhIM). HaydHO-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

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

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX  OKCINEPUMEHTAIBHBIX  IMOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEJCHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHME MOCIEICTBUU STHUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBmwil 0€30MacHOro OoOpallieHusi ¢ BEHIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHUYECKUX 3aj]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0OBOU JEeSITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MPEIOTBpAIlaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIECOJIOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHUCTUYECKON HAaMpaBICHHOCTH W BaXHOM poJd B
CO37aHUM HOBOW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, OOECIIEUEHUU YCIOBUU
YCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIW3a U OOBSICHEHUS SIBICHHUI OKPYKAIOIIETr0 MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCuoHAIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE 1St dbopmupoBaHUs MUPOBO33PECHUS oOy4Jaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIEHAYUYHbIE MOHSITHS, OTpakarollne
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB TO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHE,
Ipolecc, CUCTeMa, Hay4HbIH (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHOMN
I'PaMOTHOCTH Y COIMATBHOW KOMIIETCHITNH 00YJIarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXJIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHMBEpCAJIbHBIC Yy4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4EOHBIMM  TIO3HABAaTEIbHBIMM, KOMMYHUKATUBHBIMH W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHUYECKHE IEUCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3HUpPOBaTh  MpoOJIEeMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENENIATh LEIN JESITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU KX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI ACATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JIOTUMYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCyXJIeHUsl (MHAYKTUBHBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKkas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJ1s1 BBIABICHUS XapaKTEPHbBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOrO IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHWS M TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IAaTh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (HOPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPAaBOYHbIE MOCOOUS,
pecypcel MHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEICTABIEHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUU, HEOOXOAUMON JJs BBIMNOJHEHHUS Y4YEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKUE CPEACTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JCATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenensis e€ ILeau W 3aJa4d, KOHTPOJIUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chOopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACTIOPO/ W a30TCOJAEP)KAILUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUWHEHHS), J1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUSI OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, eJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHMS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTH]l, MypaBbHHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NUPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WA MPOAYKTOB PEAKITUH );

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMbBIX B XUMHUHU IIPU U3YYEHUU BELIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEIIUPOBAHUE),
UCIIOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS U1 MPUHITUS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3AaHHBIX C BELIECTBAMU U HUX
IPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyfoi U 1abopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH ITUTAHUPOBATH U BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammcH YpPaBHEHHN COOTBETCTBYIOIIUX
peakiuii u (OopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalLMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUS] M MNPEJOTBPALLEHUS KX BPEIHOrO BO3JCHCTBUS Ha OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKas PeIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW PEaKIMUd, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON Aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUYUHHOCTH W
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAaHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISITH XapaKTepHbIE MNPU3HAKU TOHSTHUMA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHMH XHMHMYECKHX  pEaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIMpPEAENATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON pEmETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpeaeiaEéHHOMY Kiaccy/rpymre
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACITIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysi MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHWYECKHUX DJIEMEHTOB U UX COCIUHEHUU
0 meprojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXAY HEOPraHWYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIAaCCUPHUIIMPOBATh XUMHUYECKHE PEAKIMH TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pPEArupylolIUX BEILIECTB, TEINIOBOMY
3pdeKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHMCIEHHS 3JEMEHTOB, 0OpaTUMOCTH
peaKkIy, y4acTHIO KaTaJlnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABIISITH YPAaBHEHUS PEAKIUN pPa3THMIHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTaHUYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

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

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJIS BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BEIIECTB, IPEBPAIICHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKON peakivy,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEIIECTBAMHU U JTAOOPAaTOPHBIM 00OpYAOBaHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsl M OKPYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaundyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[IpenMeTr opraHuYeCKON XUMUU. )
1.1 TeoDHS CThOCHHS OPIAHIECKIX 3 https://resh.edu.ru/subject/29/10/
' p pv p https://lesson.edu.ru/04/10
coennHenuit A. M. bytnepoa
Hroro no pazneny 3
Paspen 2. Yriesogopoabl
[IpenenbHble yraeBoaopoasl —
2.1 pell e HOPOA 2 https://resh.edu.ru/subject/29/10/
AJIKaHbI
HenpenenbHbie yrieBo1opoasl:
2.2 pedl r HOPOA 6 1 https://resh.edu.ru/subject/29/10/
AJIKEHBbI, AJIKaJINECHBI, aJTKWHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 https://resh.edu.ru/subject/29/10/
[IpupoHbIE UCTOUHUKHU
2.4 PHPO 3 1 https://resh.edu.ru/subject/29/10/
yIJeBOIOPOIOB U UX IepepaboTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 https://resh.edu.ru/subject/29/10/
Anbnerunbl. KapOoHOBBIE KUCIOTHI.
3.2 ACTHA P 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
33 VYrneBobl 3 1 https://resh.edu.ru/subject/29/10/




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
1 3akoH u [lepuoanueckas cucrema 3 https://resh.edu.ru/subject/29/11/
' XUMHUYeCKnX deMeHToB J1. Y. https://lesson.edu.ru/04/11
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue .
1.2 4 https://resh.edu.ru/subject/29/11/
BEIIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanbl 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hewmeramibl 9 1 1 https://resh.edu.ru/subject/29/11/
C e e
2.3 B35 HOOPAHimcciux 1 2 https://resh.edu.ru/subject/29/11/
OpPraHUYECKUX BEILEeCTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 3

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PECYPChI
padoThI padoTsbI
IIpeameT opraHm4ecKOM XM,
p P https://resh.edu.ru/subject/29/10/
1 e€ BOBHHUKHOBEHHUE, PA3BUTHE U 1
https://lesson.edu.ru/04/10
3Ha4YCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
) coe pHHeH::ﬁ A M E HePoBa 1 https://resh.edu.ru/subject/29/10/
N g - VL. DYTIEpOBa, https://lesson.edu.ru/04/10
€€ OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o
KJIacCU(UKAIIUU OPTraHUYECKUX
3 Bemects. Homenknarypa | https://resh.edu.ru/subject/29/10/
(cucremaTudeckas) u https://lesson.edu.ru/04/10
TPUBHUAIIbHBIE HA3BAHUS
OpPraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKUH PsJT https://lesson.edu.ru/04/10
5 MertaH u 3TaH — npocTenime | https://resh.edu.ru/subject/29/10/
MPEJACTABUTEIN ATKAHOB https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOCHHUE, | https://resh.edu.ru/subject/29/10/
CBOMCTBa https://lesson.edu.ru/04/10
DOTUJIEH U TIPOTIUJIEH —
7 . OCTeﬁHMg S ——— | https://resh.edu.ru/subject/29/10/
P pedt https://lesson.edu.ru/04/10
AJIKEHOB
8 IIpakTnuyeckas padora Ne 1. 1 1 https://www.youtube.com/




«Ilomyuenue sTuneHa u
HU3YyYECHHUE ET0 CBOMCTB)

watch?v=bhl658RM7Dc

Anxaauensl. byraguen-1,3 u
MeTunoyraauen- 1,3. Tlomyyenne

https://resh.edu.ru/subject/29/10/

He(Tb U IPOAYKTHI €€
nepepaboTKu

? CUHTETUYECKOIO KayyyKa U https://lesson.edu.ru/04/10
pe3UHBI
AJIKHHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. https://resh.edu.ru/subject/29/10/
AneruiieH — npocTeimunit https://lesson.edu.ru/04/10
MPEACTaBUTEh ATKUHOB
T Brruucnenus mo ypaBHEHHUIO
XUMUYECKON peaKiiuu
2 ApeHbl: 6EH30J1 ¥ TOITYOJL. https://resh.edu.ru/subject/29/10/
TOKCMYHOCTH apeHOB https://lesson.edu.ru/04/10
['eneTnueckas cBs3b
13 YIJIEBOJOPOJIOB, https://resh.edu.ru/subject/29/10/
MPUHAJISKAIIMNX K Pa3TUYHBIM https://lesson.edu.ru/04/10
KJ1laccaM
[IpupoaHbIE HCTOUHUKHU
YL7IeBOZIOPOZIOB: IPHPOIIIGI a3 https://resh.edu.ru/subject/29/10/
14 Y TIOTTyTHBIE HE(TSAHBIC Ta3bl,
.. https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€
nepepaboTKu
[IpupoaHbIe HCTOUHUKHI
YHICBOAOPOAOR: TIPHPOIHRII a3 https://resh.edu.ru/subject/29/10/
15 U TIOITyTHBIE HE(TSAHBIE Ta3bl,

https://lesson.edu.ru/04/10




KonTtpoabHnas padora 1o

16
paszaeny «YTIIeBOLOPOIbI»
[IpenenbHbIE OAHOATOMHBIE )
https://resh.edu.ru/subject/29/10/
17 CIIUPTBI: METAHOJ U 3TAHOJ.
https://lesson.edu.ru/04/10
Bopoponnas cBsizb
s MHOTOATOMHEIE CITHPTHL: https://resh.edu.ru/subject/29/10/
THITEHTHKOD 1 THIIEPHH https://lesson.edu.ru/04/10
@DeHOJI: CTPOEHUE MOJIEKYIIBI, https://resh.edu.ru/subject/29/10/
19 (bu3UYecKue U XUMHUYECKUE https://lesson.edu.ru/04/10
CBOWCTBA, IPUMEHEHHE
0 ATBErHBT: hOpMATBIETH 1 https://resh.edu.ru/subject/29/10/
alleTalbIeru. ALeToH https://lesson.edu.ru/04/10
OnHOOCHOBHBIE ITPEEIBbHbBIE .
https://resh.edu.ru/subject/29/10/
21 KapOOHOBBIE KUCJIOTHI:
https://lesson.edu.ru/04/10
MYpPaBbUHAs U YKCYCHas
IIpakTuyeckas padora Ne 2.
22 «CBoiiCTBa pacTBOpa YKCYCHOM
KHUCIJIOTBI»
CreapuHOBas ¥ 0JICMHOBAs https://resh.edu.ru/subject/29/10/
23 KHUCJIOTBI, KaK MPeJACTaBUTEIIN https://lesson.edu.ru/04/10
BBICIHIMX KapOOHOBBIX KHCIIOT
Mpbuia KaK COJIM BBICIITHAX https://resh.edu.ru/subject/29/10/
24 KapOOHOBBIX KHCIIOT, MX https://lesson.edu.ru/04/10
MOIOLIEE JEHCTBUE
CrnosxHble 3(pUpbI KaK https://resh.edu.ru/subject/29/10/
25 MIPOU3BO/IHBIE KAPOOHOBBIX https://lesson.edu.ru/04/10

KHUCJIOT. FI/I,[[pOJ'II/IB CJIOKHBIX




3pupoB

JKupsr: runposns, NpuMeHeHue,

https://resh.edu.ru/subject/29/10/

26 GHOJIOTHYECKAS POJTH KHPOB https://lesson.edu.ru/04/10
VYTaeBoasl: COCTaB, https://resh.edu.ru/subject/29/10/
7 Kknaccudukanus. Baxueime https://lesson.edu.ru/04/10
MIPEACTaBUTENH: TIIIOKO03a,
dbpykTo3a, caxapo3a
I — e
MIPUPOTHBIE TIOJIMMEPHI - e
KonTtpoJubHnas padora no
29 pazaeny «Kucinopoacoaep:xaiine
OPraHUYECKUE COCTUHEHUS
30 AMUHBI: METHUJIAMHUH 1 aHUJIUH https://resh.edu.ru/subject/29/10/
AMUHOKHCIOTBI KaK https://resh.edu.ru/subject/29/10/
a1 aMm(doTepHbIC OPraHUYECKUE https://lesson.edu.ru/04/10
COCIUHEHMS, UX OMOJIOTHICCKOE
sgayenue. [lentuasl
benku xak mpupoiHbIe https://resh.edu.ru/subject/29/10/
32 BBICOKOMOJICKYJISIPHBIE https://lesson.edu.ru/04/10
COCIMHCHUS
OCHOBHbBIC TIOHATUS XUMUH https://resh.edu.ru/subject/29/10/
33 BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10
COEUHEHUN
OCHOBHBIE METO/Ibl CUHTE3a https://resh.edu.ru/subject/29/10/
34 BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10

coeguHeHui. IlmacTmaccsl,
Kay4yKH, BOJIOKHA
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11 KVIACC

KosnuuyectBo 4yacos
Ne [ara DJIeKTpOHHbIe LN poBbIe

Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bceero HU3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl

padoThI padoTsbI

XUMHYECKU DIIEMEHT. ATOM.
1 DJeKTpoHHAs KOHDUTYpaIUs 1 https://lesson.edu.ru/04/11

aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XHUMHUYECKUX 37eMeHTOB []. 1. https://resh.edu.ru/subject/29/11/

MeneneeBa, ux CBs3b C https://lesson.edu.ru/04/11
COBPEMEHHOU Teopuen

CTPOCHHA aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKUX
9JIEMEHTOB U UX COEIMHEHUH 110
IPYIIIIaM | ITePHOJIaM. https://resh.edu.ru/subject/29/11/
3HaYeHHUE MEePUOUICCKOTO https://lesson.edu.ru/04/11
3aKOHA ¥ CHCTEMBI XUMHUYECKUX

anemenToB JI.M. MenaeneeBa B
Pa3BUTHUU HAYKH

CtpoeHue BellecTBa.
XuMuUecKas CBI3b, €€ BUJIHI;
4 MeXaHU3MBbl 00pa30BaHUs 1
KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

BaneHnTtHOCTS.
5 1 https://resh.edu.ru/subject/29/11/
DIEKTPOOTPUIIATEITBHOCTD.




Crenens okucieHusa. Berecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://lesson.edu.ru/04/11

[TonaTHe 0 AUCIIEPCHBIX
cucremax. MictuHHBIE 1
KOJUTOUIHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHenui. I 'eneTnueckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPAaHEHHUS MacCChl BEIIECTB;
3aKOH COXpaHEeHHUS U
MIPEeBPALEHUS SHEPTUU TTPU
XMUMHYECKUX PEaKIHIX

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

CKopocCThb peaxiu.
OOpaTumbie peaxIuu.
XUMHYECKOE paBHOBECHE

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

10

IIpakTHyeckasi padora Ne 1.
«BnusHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKON PeaKum»

http://experiment.edu.ru

11

QHCKTpOJ'H/ITI/ILIeCKaH
nucconuanus. Ilonsrue o

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11




BOJIopoHOM noka3zarese (pH)
pactBopa. Peakuuu HOHHOTO
obmeHa. ['maponms
OpPraHn4eCKux u
HCOPraHNM4YCCKUX BCIICCTB

12

OKHCIUTENTHHO-
BOCCTaHOBHTEIIHLHBIC PEAKITHH.
[Tonstue 06 >nmexkTponuse
pacIuiaBoB U PacTBOPOB COJICH

https://resh.edu.ru/subject/29/11/

https://lesson.edu.ru/04/11

13

KonTtpoJabHnas padora no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUIN)»

14

MeTa.]'I.]'IBI, HUX ITOJIOKCHHEC B
[Tepuonnueckoii cucreme
XUMHUYeCKnX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIre
(bu3uvecKue cBOMCTBa
METAJIJIOB

https://resh.edu.ru/subject/29/11/

https://lesson.edu.ru/04/11

15

CrutaBbl METAJLJIOB.
DIIEKTPOXUMUYECKUI P
HaMpPsLKEHUH METAJIOB

https://resh.edu.ru/subject/29/11/

https://lesson.edu.ru/04/11

16

XUMHUYECKUE CBOMCTBA
BOKHEHUIIINX METAJIOB (HATPHIA,
KaJIni, KaJIbLIMI, Mardui,
ATIOMHUHHI) U UX COeTMHEHU N

https://resh.edu.ru/subject/29/11/

https://lesson.edu.ru/04/11

17

XHUMUYECKUE CBOWCTBA XpOMa,
MEIN U UX COeINHEHUN

https://resh.edu.ru/subject/29/11/

https://lesson.edu.ru/04/11




XUMHYeCKHE CBOMCTBA IIMHKA,

https://resh.edu.ru/subject/29/11/

18 .
JKeJle3a U X COSIMHEHUMN https://lesson.edu.ru/04/11
IIpakTnueckas padora Ne 2.
19 "Pemienue 3xkcriepuMeHTaIbHBIX http://experiment.edu.ru
3aga4 1o reMe «Meramis»"
Hemeramisl, UX MOJOKEHUE B
Ilepnonuueckoi cucremMe
pHOA https://resh.edu.ru/subject/29/11/
20 XUMHUYeCcKnX dyeMeHToB J1. 1.
https://lesson.edu.ru/04/11
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB
dusnyeckue cBONMCTBA
HEMETAJUIOB. AJJIOTPOIINS
p https://resh.edu.ru/subject/29/11/
21 HEMETAJIJIOB (Ha mpuMepe
https://lesson.edu.ru/04/11
KHCJIOpoa, cephl, hochopa u
yriiepojaa)
XUMHUYECKUE CBOMCTBA )
2 L e—— https://resh.edu.ru/subject/29/11/
. https://lesson.edu.ru/04/11
COEMHEHN
3 XMMHYECKUE CBOMCTBA a307Ta, https://resh.edu.ru/subject/29/11/
¢docdopa 1 UX COSTUHCHHIHA https://lesson.edu.ru/04/11
XUMHUYECKUE CBOMCTBA )
24 YIIIePOzIa, KPEMHEA H HX https://resh.edu.ru/subject/29/11/
. https://lesson.edu.ru/04/11
COEIMHEHNI
25 [TpumeHeHne BaKHEUIUX https://resh.edu.ru/subject/29/11/
HEMETAIUIOB U UX COE€QUHEHUI https://lesson.edu.ru/04/11
O00011IeHNE U CUCTEMATHU3ALIUS _
26 3HaHUHU 110 TeMe «HeMeTalib. https://resh.edu.ru/subject/29/11/

Brrunciaenus mo YpaBHCHUAM

https://lesson.edu.ru/04/11




XUMHUUYECKUX PEAKLIUI U
TEPMOXUMHUYECKUE PACUETEI

27

IIpakTnueckas padora Ne 3.
«PCHIGHI/IG BKCHepI/IMeHTaJII)HI)IX
3agad o reMe "Hemertauier"»

http://experiment.edu.ru

28

KonTpoabHas padora 1o
Temam «MeTauib» U
«Hemeranneny/Bceepoccuiickas
IpoBepoyHas paboTa

29

Heopraanueckue n
OpraHUYecKHe KUCIIOTHI.
Heoprannueckue u
OpraHMyYecKre OCHOBAHUS

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

30

AMdoTepHbIe HEOpraHUYECKUE
Y OpraHUYecKue COeTMHEHUSI.
I'enernueckas cBsA3b
HEOPraHUYECKUX U
OpraHUYECKUX BEILEeCTB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

31

Ponp xuMuu B o0ecIieueHun
JKOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOI
0€301acCHOCTH, Pa3BUTHHU
MEIULIMHBI

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
MIPOMBIIIIJIEHHOTO MOJTY4YeHUs
Ba)KHEHIINX BEIIECTB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

33

Yenosek B MUPC BCUICCTB U
MaTepruajioB

https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11




34

XHMHUA U 310pOBbE YEIIOBEKA

https://resh.edu.ru/subject/29/11/

https://lesson.edu.ru/04/11
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacc/ I'a6puensu O.C., Octpoymo WN.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 11 xnacce/ T'abpuensia O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. TlpenogaBanmre eCTECTBEHHO-HAYUYHBIX TPEAMETOB B YCIOBUAX OOHOBJICHUS
cojiepkanusi o01ero oopazoBaHus: Metoguueckoe nmocooue / [[lentunA.1O.,
3arpannynasH.A., HukumoBaE. A. u ap.]; nox pen. A.JO.Ilentuna.—M.:
OI'BHY «MHcTuTyT cTpareruu pa3Butus oopazoBanust PAO». 2021.— 184 ¢
2. Cucrema OIIEHKHU JOCTUKEHUHN TUIAHUPYEMBIX TPEAMETHBIX Pe3yIbTaTOB
OCBOCHHUS YUEOHOTO MpeaMeTa « XUMHUS : METOANYECKHE PEKOMEHIAINH /
[A.A. KaBepuna, M. I'. Cractuna]. — M. : ®T'BHY «MHCcTUTYT cTpaTeruu
pasButTHs o0pa3oBaHus», 2023. — 55 c.: u.

3. dunaktuueckue Mmatepuainbl. XumMus. ba3ossiil ypoBenb. 10-11 knacc.
Panenxuit A. M. — M.: IIpocsemienue, 2023.

4. Xumus. Tematnuecknii koHTposb. 10-11 xmaceer / A. A. KaBepuna, I'. H.
MonuanoBa, M. I'. Cractuna. — M.: HanimonansHoe o6paszoBanue, 2022. — 160
c. (®I'OC. TemaTtuueckuii KOHTPOJIb).

5. Eppirun [0, I1., lumkun E. A. Meroauka peiieHust 3aj1a4 o XuMuu: yueo.



nmocooue AJist CTYJEHTOB MEarOrM4eCKUX MHCTUTYTOB MO OUOJIOTUYECKUM U
XUMHUYECKHUM crieruanbHocTIM. — M.: [IpocBemienue, 2019. — 176 ¢

6. Hepsiouna H.E. Ctpoenue aroma. CuUCTEMHO-I€ATEIbHOCTHBIN MOJIXO0/ B
METOJMKE MpernoiaBaHus. YueOHoe nocobue (yueoHuk-terpanp). — M.: UI1O
«Y Huxkurckux Bopot», 2021, - 40c.: un

7. Hepsaouna H.E. [Tepuoauueckas cuctema J[.M.Menneneera. CuctemHo-
NeSATeIbHOCTHBIN MOAX0/] B METOJIMKE MPEToiaBanus: Y4eOHO-MEeToInuecKas
paspabotka. — M.: 2021, - 24c¢

8. 3anuMarenbHble 3a1aun o xumuu. [loa. pea. H.E. Hepsbunoii. - M.: UT10
«Y Huxkurckux Bopot», 2020, - 48c.: un

9. lepsiouna H.E. Heopranuyeckas Xumus B YIIpaXHEHHUSIX | 3aa4ax. — M.:
HTIO «Y Hukutckux Bopot», 2019, - 32¢

10. epsabuna H.E. Xumus. OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX BEIIIECTB.

Yuebnoe nocodue. — M.: UTIO «¥Y Hukutckux Bopot», 2019, - 60 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Konrent «Mos mikona» https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-

ab3b-7c5¢3a618bc3

2. Poccuiickas anexkTpoHHas mkoia. https://resh.edu.ru/subject/29

3. Iloptan «Mos mikoja B online», https://cifra.school/class/chem/

4. «SAKnace» Anpec caiita: https://www.yaklass.ru




5. HWHrepHeT-ypok (00pa3oBaTeNnbHBINA BUIEO IOpTal) AJpec caifra:

https://interneturok.ru

6. HWurepHet-yueOHUK «OCHOBBI XUMUN» AZipec caiTa:

http://www.hemi.nsu.ru

7. Xumus. OOpa3oBaTesbHBIN CANT JJI MIKOJBHUKOB. AJlpec caiita:

http://hemi.wallst.ru

8. Enunas xomnekuust Hu@poBbIX 00pa3oBaTENbHBIX peCypcoB. AJlpec caiTa:

http://schoolcollection.edu.ru

9. ®ectuBanb nenarornyeckux uaen "OTKpBITHIN ypok' Anpec caifTa:

http://festival. 1september.ru/subjects/4

10. Yuebuuk xumuu. Aapec caitra: http://my.mail.ru/community/chem-

textbook

11. Opranuueckasi XuMusi: 3J€KTPOHHBINA YUEOHUK JIJIsi CPEHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru

12. OcHOBBI XUMHH: 00OPA30BATEIBHBIN CAUT JJISI IIIKOJIBHUKOB U CTYJEHTOB

http://www.hemi.nsu.ru

13. BupryanbHast xumuueckas mkosia http://maratakm.narod.ru

14. Bupryansnast Xumuueckas [llkona http://him-school.ru/

15. OTkphITHIN KOJTemK. XuMHus https://chemistry.ru/

16. Konnekiust «EcTeCTBEHHOHAYYHBIE SKCIIEPUMEHTBI): XUMUS

http://experiment.edu.ru




17. ®enepanbHblil HEHTP UHGHOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog/srednee obshee
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