MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJAEPAILIUA
MunncrepcTBo o0pasoBanus OpeHOyprckoii 001acTu
Yupasienue oopazosanust MO «CBeTJIMHCKUI PAallOH»

MAOY "CeeriimHcKkas cpeaHssi 001meo0pa3oBarejbHas mKosiaa Ne2"

PACCMOTPEHO YTBEPXIEHO
PykoBogurens HIMO Hupextop OO

E. U. IllenkoBa V. K. Kyraesa
[Iporokon Ne 1 ot 30.08.2024 r. [Tpuxa3 Ne 01-09/96 ot 30.08.2024 r.

Mognucan: Kyraesa Yn6yncl K p maeaHa

DN: C=RU, S= 0 eHOYPr CKaﬂ b, L="PAVIOH
yr e B CBETJ'II/IHCKVM MOCENOK CBETﬂbIM
T=[upexTop, O="MYHVLIMMNATNLHOE
ABTOHOMHOE OELI.lEOEPAGOBATEﬂbHOE

YUPEXEHVE "CBETIMHCKAS CPEMIHFA
n yn Cbl H OBIL|EOBPASOBATESTbHAS LUKOIA No2™
CHNC=05937762509, MHH=! 564400452843
school2Sieiimailru, G=Vntyn

KapamaeBH5%@”::

LleHTp o6pa3oBaHuna
€CTeCTBeHHO-HaAy4YHOMU U
TEXHOJNOrM4eCKoOM HanpasneHHOCTen

=50

PABOYASI IPOTPAMMA
(ID 336137)

yueOHoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcst 10 — 11 kmaccoB

n.Ceetablii 2024



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1O XuUMHUM Ha YPOBHE CpeIHEro oOmiero oO0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHOM MPOTpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
Qdenepanuy, pealu3yOIIUX OCHOBHbIE 0OOpa3oBareibHbIE MPOrpaMMbl, U
OCHOBHBIX ToNokeHU «Crpaternu pa3BuTusi BocnuTaHus B Poccuiickoi
@®enepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOoTKe MpOorpaMMbl MO XUMHH, K OMNpPEEIECHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHUIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OOy4deHUss U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0pa3oBaHUS. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBbI0 M TpUpOAHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydJaromuxcs Ha YpOBHE CPEHEro 0O0IIero oOpa3oBaHMS CpPeCTBAMHU Y4COHOTO
npeaMera «XHUMHA», COJIEpkKaHUE M IMOCTPOCHHE KOTOPOro OIPEAEIICHbl B
nporpaMMe MO XUMHUHM C Y4YETOM CHEHIM(PUKKA HAYKHM XUMUHU, €€ 3HAUCHUS B
NO3HAHUM TIPUPOABI U B MAaTE€pUAIBHOW >XKU3HU OOIIECTBa, a TaKXkKe C y4ETOM
o0mMX MeJell M MNPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poiib B
COBPEMEHHOM IMBWJIM3AIMKM, B CO3JaHUM HOBOM 0a3bl MaTepUalibHOM KYJIbTYPBHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBEHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOJIBI U YENOBEKa, KOTOpoe (PopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIErO0 MHpAa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTUW HampaBlieHa Ha pelieHue
I00aIbHBIX MOPOOJIEM YCTOMYMBOIO PpPAa3BUTHUsI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MaCHOCTH U OXPAHBI 3J]0POBbSI.

B coorBercTBMM ¢ OOmMIMMHM LEISIMU U TPUHIUIAMH CpEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYIH UM JUIsi  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIKYEHUS B JKU3Hb COLMYyMa, IPOJIOJKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitonuMu  IipeaMeTa  «XUMUSD»  SBISIIOTCSA  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOm@ass U HEOPraHWYECKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJICp)KaHUSI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XMMHH (C BKJIFOUCHUEM 3HAHUN M3 OOIIEH XHUMUU) U
opraHnyecko xumuu. OpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YUYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B MporpaMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHIO Yy4eOHOro wMarepuana ©u OOyCIIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCAMHEHUW, a TAaKXE€ Ha YPOBHE CTEPEOXUMUYECKMX M 3JIEKTPOHHBIX
NpeICTaBleHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHM IOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATBHEBIC
MPEICTABICHUS O XMMHUYECKON CBS3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrjiOM 3peHUs B IMpeaMere «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTepuas U (AKTOJOTHUECKHE CBEJACHHS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOydaromuMcsl MPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJOTHMYECKUX MO3UIUH,



riy0ke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKUMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaKHEMIIHWX BEIIECTBAX, UX COCTAaBE, CTPOEHMHU,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTEeKaHus JomnojHsAeTcs B Kypcax 10 m 11 xkmaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIOINMHU KyJIbTypOJIOTHYECKUH W MPUKIAJIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aMMOCBS3U XUMHUH C
OPYTMMHU HAyKaMH, PAcCKpbIBAlOT €€ pOJIb B II03HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npo0OyiemMax, CBA3aHHBIX C XUMHEH, KPUTUUYECKHM OCMBICIMBATh HH(DOpPMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIBCKUX 3a/1ad. B 1ienomM coaepxanue yueOHOro
npeamera  «XUMHS»  TaHHOTO  YPOBHS  HM3YyYEHHMS  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y 0O0Yy4YaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uiel, TaKUX Kak: MaTEpHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOWCTB BELIECTB HUX COCTAaBOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPHUPOAHBIX SBIECHUWA IYTEM OJKCIIEPUMEHTA U
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTUYECKUX MpobiieM, a
TaKKe MpodsieM cOepexeHUs: YHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4JaromuXxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
cCollepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAyCMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBHBIX  YYEOHBIX JCHCTBUI, uUMEMUX 0a30Bo€ 3HAYCHUE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUS MpoOsieM, TOHUCKa, aHalu3a W
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJII MPUOOPETEHHUS OIbITa TPAKTUIECKON
U MUCCIIENO0BATENbCKON JEATEIBbHOCTH, 3aHUMAIOLIEH BaXHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMUM KaKk Ha YPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUU
COJIEpPKATEJIbHOM XapaKTEpUCTUKHU LEJIeH HU3y4YEeHHs IpeaMeTa HalpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEACICHUIO LEJIEH W3y4YeHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUs TVIaBHBIMHM ILIEJISIMH HM3YyYEHHUs MpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 =11 ki1.) SIBISFOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKUX 3HAHUW KaKk  BaKHEHIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOH
J€XAaT KIIOYEBblE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX peaKlMi, HEOoOXOIUMBIX JUIsl MpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB ACATENBHOCTHU, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHMYECKOTO JKCIIEPUMEHTa, COOJIIOICHMEM  TPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapakTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMMe 10 XMMUW YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oduiero oopazoBanusi. CerogHs B
NpernojaBaHid  XUMHUM B OOJbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3allvM, BIAJICIOIIETO0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONM TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHHUS UX B PEAIbHOMN JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYEeHUH HpeaMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4arouuxcsl K YCJIOBHSAM JIMHAMUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMuUpOBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBLHOMY MPUHSATHIO I'PAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBaHue y OOydYaroOmIMXCs  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHE JMJISI Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JUIsi OLEHKU C MO3UIUi
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUAHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YYarIUXCs: CHOCOOHOCTH CAaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MHDOPMALIMK XUMUYECKOTO COJICPIKAHMUS;

dbopMupoBaHue U pa3BUTHE y OOYUAIOIIUXCS ACCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, Ha0I0/1aTeIbHOCTU, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU W TPOBEJCHUU XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYammMXcs YOSKAEHHOCTH B  T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pPOJU B PEIICHUH TI00AIBHBIX MpoOIeM
palMOHAILHOTO TIPUPOIOTIONB30BAHUS, TTOMIOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsI TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO
OTHOIIIGHUSI K TPHUPOJIE M CBOEMY 3J0POBBIO, a TaKKe MNPHOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOM mane cpemHero oOImero ooOpa3oBaHMs TPEAMET «XHUMHUS»
0a30BOT0 YPOBHS BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYYHBIC
PEIMETHD».

OO61ee 4ncIo 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heemto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckue OCHOBbI OPraHMYECKO XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsT OpraHUYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE ToJI0KeHUs. CTPYKTYpHBIE (hOPMYITbI
OpraHMYecKuX BellecTB. [omonorus, wu3oMepus. XHUMHUYECKass CBs3b B
OpraHUYECKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienne o kinaccupukaluu opraHuyeckux BemiecTB. HomeHkiatypa
OpraHMYeCKUX COEJUHEHUM (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METObl HW3YYEHMsI BEIIECTB M HUX MPEBPAIllCHUA:
O3HaKOMJIEHHE C o00pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYecKMd psa. MeraH u 3TaH —
NPOCTEHIIINE TPEACTABUTENN alKaHOB: (U3MYECKHE U XHUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHus M TOPEHMS), HAXO0XKIACHUE B MPUPOJE, IOIYYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATAUUHM, OKUCICHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XUMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTro
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, FTOMOJIOTMYECKUH psil. ALIETUIICH
— MpOCTEMIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIpUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpOBaHUsS U HUTPOBAHUSA), MMOIYYEHUE U NPUMEHEHUE. 101you:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumeHnenue. TOKCUYHOCTh



apeHoB. ['eHeTHdeckas CBA3b MEXKAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriIeBOAOPOAOB. IIpuponHbiii ra3 u IOIYTHBIE
He(dTanble Ta3pl. Hedpth n e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroOHKa, KPEKUHI (TePMUYECKUN, KaTAIUTUYECKHil), mnuposu3. IIpoaykTsi
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHMS BEUIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3llaMy IIIaCTMacC, KaydyyKOB M PpE3UHBI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkamue oprannieckue CoeJHHECHUS

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHUE,
¢usznueckre W XMMHYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA U 3TAHOJIa HA OPTaHW3M YEJIOBEKa.

MHOroatoMHbl€  COHUPTHI. DTUJICHIJIMKOIb W  [JHUIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOIOATOMHbIE crnupThl). JleiicTBUEe Ha
opraHu3M 4yenoeka. [[puMeHeHue rniepruHa U STUIEHTJIUKOIS.

deHo: CTpOEHHE MOJICKYJbl, (QU3MUeCKue M XUMHUYECKHE CBOWCTBA.
Tokcuunocts dpenona. [lpumenenue dpenona.

Anpnerunipl U Kemouwvl. DOpMalblIETH[, aLETAIBIETUI. CTPOCHHE,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIUH ), IOJyYECHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpO€HHE, (pU3MUecKhe W XMMHUYECKHe CBOWCTBa (CBOWCTBA,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKaluu), MOJIyIeHUEe U MPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsT KHUCJIOTHI KaK IMPEICTABUTENIM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupsel. ['uaponus xxupos. [Ilpumenenne xupoB. buonorndeckas
POJIb JKHPOB.



VYrneBogel: cocTaB, KiIacCU(pUKALMSA  YriaeBOAOB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelmmii MoOHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuom Menu(ll), oxucnenne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B NPUPOJE, MPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Heosio3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (TUIAPOIIu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHS BELIECTB U UX MPEBpALICHUN:
npoBeJeHre, HaOJI0JIEHHEe W ONMHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ATAHOJA
okcuaoM Menu(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJIEUCTBHE TJIMIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumojmeicTBHE Kpaxmajia € HOJOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHnie 3agaun.

Bobruncinenuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOIYKTAa PEaKLIMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxaliye OpraHn4eCcKue COeIMHEHUS.

AMUHOKHCIIOTBI Kak aM(OoTepHble OpraHnuyeckue coeauHeHus. dOusnueckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TiulMHa). buonornueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoAHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHud. Ilepeuunas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M UX IPEBPALLICHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE PEeaKLUU OENKOB.

BbicoKOMOJIEKY IsIpHBIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl HM3YYEHHsI BEIIECTB M WX IPEBPALLECHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXIpeIMETHBIX CBA3EH NPU U3YUYEHUU OPraHUYECKONM XUMUHU B
10 xyacce OCYHIECTBIIIETCS YEpE3 HCIOJIB30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATUM, SABJIIOIIMXCS CUCTEMHBIMU U OTHEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, runoresa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEpPrus, Macca, aToM, OJJCKTPOH, MOJIEKYIIa,
DPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (U3UUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBI, >KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypCeBL.

TexHonorus: NUIIEBbIE MNPOAYKTBI, OCHOBBI PALMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHHU

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, H30TOIBIL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaLIHs aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnueckas cucremMa XMMHUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHYECKHUX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB IO TPYINaM H TEpUOAaM.
3HavueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BuAbl XHMHYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbiil). Bogopognas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJSIPHOTO  CTPOE€HHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOWHBIE PACTBOPBI.
MaccoBast 10J14 BEUIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUH. Homenknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTMdeckas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peaknus. Krnaccudukammss — XMMUYECKMX — peakluuil B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTUMbIe
peakuun. XHUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas aucconuanus. CunpHble U ciiadbie dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YYEHMS BEIIECTB WU HX MPEBPAILCHUM:
neMoHcTpanus Taomnui «llepuogmyeckas cuctemMa XUMHUECKUX 3yeMeHToB 1. .
MenneneeBay, H3ydeHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3okeHHe TMEPOKCHIa
BOJIOPO/Ia B MPUCYTCTBUM KaTaAIM3aTOPA, OMPEACICHHUE CPE/Ibl pACTBOPOB BEIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIUKATOpPA, pEaKIMd HOHHOTO OOMeEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BnusHue pa3audHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnie 3amaqn.

Pacu€Ttel 1O ypaBHEHMSM XMMHUYECKHUX pEakiui, B TOM 4YHCIE
TEPMOXMMHUYECKUE PaACUEThl, Pacu€Thbl C MCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJISL BEILIECTBAY.

Heopranuueckasi Xumus

Hemeramnel. Ilomoxenue HemetaiuioB B Ilepuoauyeckor  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
@®u3nuYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/uIoB (Ha MpuMepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEIUHEHUN ).

[IprMmeHeHne BaKHENIINX HEMETAUIOB U UX COETUHEHU.



Meramisl. llonoxxenue meramnoB B llepuoanyeckoi cucTeMe XHMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MetauioB. O0mme ¢guiznyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHUM METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPHM, KaJIUi, KaJIbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB U WX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKUUH «MeTamnsl U CIjiaBbl», 0Opa3llOB HEMETAIJIOB, pELICHUE
HKCIIEPUMEHTANIbHBIX 3a/a4, HAOJMIOJEHWEe M OINHCAHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUIA ATIOMUHUS C PACTBOpaMu
KHCJIOT U LIeJ0Yell, KaUeCTBEHHBIE PEAaKIIMU Ha KATUOHBI METAJIOB).

PacuétHnie 3agaun.

Pacuérel mMacchl BemecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MNPUHIUIAX T[POMBIIUIIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELLECTB.

YenoBek B MHpE BEUIECTB U MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKUMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHMYECKUE U MHUHEpaJIbHbIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO WCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzammst  MEXNpeaMETHBIX CBA3€H TpW  HW3yYeHWH OOmed u
HEOPraHU4YECKOM XMMHUHU B 11 Kiacce OCylIeCTBIAETCS YEPE3 MCIOJIb30BAHUE KaK
OoOIUX E€CTECTBEHHO-HAYYHBIX TMOHATUH, TaK W TOHITHHA, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TMOHSTHS: HAYyYHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCu(pUKalusa, NEePUOJAUYHOCTb, HAOJIOJACHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, SJHEPTHs, Macca, aToM, JJICKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, PaTHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHHE BEIIEeCTBA, (PU3NYCCKHUE BEIMYMHBI M CAUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, OJKocucTeMa, Ouocdepa, MaKpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pPECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTypPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, ITHIICBAS
POMBIIICHHOCTh,  (DapMaleBTHUYECKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IMPEenapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oomero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMEeTHbIM U  HpeaMeTHbiM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS TNpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIM4YMe MOTHBAIMHU K O0yUEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUKA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEeSTENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIaMU  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpolleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTra «XHMHUS» OTpaxaroT
c(hOpMHPOBAHHOCTH OTBITA TO3HABATEIBLHON H TMPAKTHUYECKOW JEATEeIbHOCTH
00y4aroUMXxcs Mo pean3aluy NIPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakaaHCKOTr0 BOCMUTAHNS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAIbHBIX HOPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATENIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh WU NPUHUMATh MOTHBBI, HAMEPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUYHbIX BUIOB YUYCOHOU NESITEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh PE3yJbTar
JUTMTENIBHBIX ~ HAOMIOJCHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa M T03HABATEJIbHBIX MOTHBOB B TIOJYYCHUU M TIOCJIEAYIOIIEM
aHajau3e MH(pOpMAIMU O TEPEJIOBBIX JIOCTHIKEHUSX COBPEMEHHOW OTEUECTBEHHOMU
XHMHH,

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHMUS;

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHbBIE C XUMHUYECCKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUN ITUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTeW 370poBOr0 W 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (hHU3UUYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHHus ¢ BelleCTBaMHU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJJIEKTHUBHOTO
0€30MacHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U )KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) Tpy/10BOT0 BOCTIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
NEeSTENbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM TT0 XUMUH;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHUAYAJIbHOW TPAaCKTOPUU
oOpaszoBanus, Oyaymied mnpodeccun M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrH4eCKOro0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJ€CO00Pa3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM, BIUSHUS
PKOHOMUYECKHUX MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HENPUATHUS JCUCTBUN, NPUHOCAIIUX BpPEd  OKPYXKAIOIIEH
IPUPOJHON cpejie, YMEHUsI TPOTHO3UPOBATH HEOJArOMpPUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO YKOJIOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NeSTETbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAIBHOMN
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMSI:

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

NOHUMAaHHUS CHenMDUKM XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(GbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUU IIEJOCTHOTO
NpE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TpoOJieM COXpaHEHUS
MIPUPOJIHOTO PABHOBECHS,

yOexxaEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHUCTHYECKON HAMNpPaBICHHOCTH W BaXHOW pOJIH B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIMIMHBI, OOECIEUYEHUH YCIOBUUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMbl€ 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAOUIEro Mupa H
MIPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 0OOCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATENBHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTMBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCHoHATBHOM

NESATENBHOCTH.
METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YyJIbTaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMus» Ha
YPOBHEC CPCAHCTO 06HI€FO 06p2130BaHI/I$I BKJIOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTCpI/I}I, BCHICCTBO, DHCPIHsA, SABJICHHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYJISTUBHBIC), obOecTieunBaIOIIHe dbopmupoBaHue G yHKITMOHATBEHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHWS M yYHUBEpCAJbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMAJIBHOM MPAKTHKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATCILHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBIMH NOo3HABaTEeJbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIe JJOrHYEeCKHeE AeiiCTBHUS:

CaMOCTOSITEIBHO  (popMyIHMpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENETATh LEIH JEITEIbHOCTH, 3a1aBas IapaMeTpbl W KPUTEPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBLICJISITh XapPAKTEPHBIC MPU3HAKU MOHATUUA W yCTAHABJIMBATh UX B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU HJs KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh TMPUUYUHHO-CIEACTBEHHBIC CBS3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTHh B MPOILIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOJIEIBHBIC MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas ¢opMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs1 BBIABICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIE HCCIEA0BATEILCKHE eHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOTO TO3HAHHUS BEUIECTB U XUMUUYECKHUX
peaxkuuu;

(dbopMynHpOBaTh LIETU U 33]1a4U UCCIIEIOBAHMS, HCTIOJIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KadyecTBE MHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ynbTar, (popmynupoBaTh
0000111eHNs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIECAOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTth OMNBIT YYEHHUYECKOW HCCIeNOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3aJay, IMPUMEHEHUIO pPa3IUYHBIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmanueii:

OpPUEHTHPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHPopManuu (HaAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpPKaHUS, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHaMM3UpOBaTh WHQPOPMAIUIO PA3NUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT KCIOJB30BaHKUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH W PA3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore ¢
XAMHYECKOW HMH(POPMAIMEH: TPUMEHITh MEXNpeIMETHbIC ((pU3HUeCKHe U
MaTeMaTUYE€CKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHUE CpEICTBA
HaTJISTHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH /Il CTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHUHM,  BBICKAa3bIBaTh  HWJCH, (QOPMYJIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIBHOU JEATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHHKAMU MPH BHITIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peasiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHMM IMyTEM COIJIACOBAHUS TMO3UIIMIA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OgiajieHNe YHUBEPCAJbHBIMH PeryJISTHBHBIMHU 1€iiCTBUAMM:

CaMOCTOSITEJIbHO TUJIAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIBHYIO
JESTENbHOCTh, OMpenessss e€ Ieau | 3aJauyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeajiaraeMblii  aJrOpUTM JCHCTBHA TpHU
BBITIOJTHEHWU Y4YEeOHBIX M UCCJENOBAaTENbCKUX 3a/a4, BBIOMpATh Hambomee
3 PeKTUBHBIN CMOCO0 WX pemeHHs ¢ y4E€TOM TOJYYEHHsS HOBBIX 3HAHUH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XUMHSD)
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHHH O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, POJIM XHMHUUA B TO3HAHWM SIBIICHUU



npuposibl, B  (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM I peIlIeHUs TPAKTUUECKUX 3a/1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIECHMSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraloIINe TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToM, OJJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTh, AIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBI 00BEM, YIJIEpOJIHBIN CKeleT, (YHKIHMOHAbHAS TpYIIIa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, yTIE€BOIOPOIHI,
KHACJIOPOJ U Aa30TCOJEpXKAIlMe COEAMHEHHSI, MOHOMED, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHHU; MHUPOBO33PEHUECCKUE 3HAHUS,
JeXalne B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SBICHUHN, (PAKTONIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUU W
0€30MacCHOM HCTIOJb30BAaHUM BAXKHEHIIUX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOIH30BATh COOTBETCTBYIOIIME MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYECKUX COeTMHEHMUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJNB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKHMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIIuil,
M3rOTaBIMBATh MOJIENIM MOJIEKYJI OPraHMYECKUX BEIIECTB IS WILTIOCTPAIMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh W3YYCHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (YIrJeBOJOPOIBI, KHCIOPOJ | a30TCOJAEpIKAIINe
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), [aBaThb WM HA3BaHUS I10
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpHUBUAJBHBIE
Ha3BaHUsI OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWIIEH, MPOMWIECH, alEeTHUJICH,
STWJICHTJINKOJb, TIHIEPUH, (HEHOJ, (opMaabAeTUl, aleTalIbIerHa, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIO0Ta, CTEAPUHOBAsI KUCIIOTa, TJIF0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KPaTHBIC);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH MOJOXKEHHUSI TEOPUU CTPOCHHMS
opranudeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

cOpMHPOBAaHHOCTh ~ yYMEHMH  XapaKT€pU30BaThb  COCTaB, CTPOECHUE,
(¢uznueckre M XUMUYECKHE CBOWCTBA TUIMYHBIX MpPEACTaBUTENICH Pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STWJEH, MPONWIEH, alleTHJIEH,
Oyranuen-1,3, metundyraauen-1,3, O€H30J, METaHOJ, 3TAHOJ, ATUJICHTJIUKOIIb,
TJIMLEPUH, (PEHOJI, aleTalbIerujl, MypaBbUHAs W YKCYCHas KHUCIJOTHI, TJIIOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHid C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEepPHU30BaTh UCTOUHUKH YIJIEBOJOPOAHOTO
Colpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MEpPepadOTKU MU
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WU MPOIYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUEHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HaOo/IeHne, n3MepeHue, SKCIePUMEHT, MOJIETUPOBAHHE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHHUS IS TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIpaBUia MOIb30BAHUS XUMUYECKON
NOCYJIOH W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

cOpMUPOBAHHOCTh YMEHHMI IJIAHUPOBATh M BBIIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (TIpEeBpallleHUs] OPraHMYECKUX BEUIECTB IPU HArpEeBaHUU, IOJIyUYCHHE
STWIEHa M W3YyYEHHE €ro CBOICTB, KAaYECTBEHHBIE PEAKLIUU OPTraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HarpeBaHUM, LBETHBIE PEAKIMH OENKOB) B
COOTBETCTBHM C TMpaBWJIAMU TEXHUKM O€30MACHOCTH TMpH OOpalleHHuH C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYAOBAaHMEM, MPEJICTABIATh PE3yJIbTaThl
XUMHUYECKOTO HKCIEpPUMEHTa B (OpMe 3alucH YpaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJbTaTOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aAHAIU3HPOBATh XUMUYECKYIO
uH(pOpMALMIO, MOJIy4aeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJNIOJaTh  MpaBWia  SKOJIOTMYECKU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl M OKPY’KAIOIIEH MPUPOIHON Cpelibl, OCO3HABaTh
OMACHOCTh BO3JEHUCTBHUS HAa YKUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIMXCA C OTPaHUYECHHBIMA BO3MOXHOCTSIMH 3]I0POBbS: YMEHHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CcHaboBHUIAIIMX OOyYaroUIUXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISAIOINICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHWUW MBIIUICHUS W  KYJIBTYpbl JIMUHOCTH, €€
(G YHKIIMOHAIPHOW TPAMOTHOCTH, HEOOXOAMMOM JIJIA pelIeHUs TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO W IPUPOTHOMU
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHWYECKMX  3HAHWUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKHI 3JEMEHT, aToMm, HM30Tom, s-, P-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAS, METAJJINYECKasl, BOJOPO/IHAS ), KpUCTAJIIMUECKas penIeTKa,
TANBl ~ XUMHWYECKUX  pPEAKIUM, pacTBOpP, JJEKTPOJUTHI, HEDJICKTPOJHUTHI,
BJICKTPOJIMTHYECKAsT JUCCOLMALINSA, OKHUCJIWUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peakIiu, XUMHUUYECKOE DPaBHOBECHUE);, TEOPMH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckur 3akon [[. WM. Menpneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
NPy XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PAKTOJOTHUCCKHE CBEJCHHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCTOJIb30BAaHWM BXKHEUIIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MPU3HAKU TOHSATHM,
YCTaHABIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOUINE MOHATUA HPU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHYECKYIO CHUMBOJIMKY JJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  yPaBHEHHM  XMMHYECKUX  PEAKLUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJeKUCIbId ra3, aMMHak, raméHas
W3BECTb, HETaIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPE/EsATh BAJIGCHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUHEHMSIX PA3JIUYHOTO COCTABA, BUJ XUMHYECKOM
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUTMYECKON PEMETK KOHKPETHOT'O0 BeIllecTBa (aTOMHasi, MOJEKYJsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PaCTBOPAX HEOPTaHMYECKUX
COCIUHCHUM;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K ONPEACIEHHOMY KJacCy/Tpymime
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa /1.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuogoB Ilepmoandeckoil CHCTEMBI
xuMuueckux sjementoB JI. M. MennesneeBa, HCIONb3ysA IHOHATHSA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 MeproJiam U rpymnmam lleproanyeckor CUCTEMbI XUMHUYECKHUX Ai1eMeHToB 1. M.
Meneneena;

c(hOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHWE TI'E€HETHYECKOW CBS3M MEXIAY HEOPraHMYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XUMHUYECKHUE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollnX BEIIECTB, TEIIOBOMY
s ekTy peaknnuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
peaKIny, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



chOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKUHUH, MOATBEPKIAIOIINEC
KAQYECTBCHHBIA COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIMM MOCPEACTBOM COCTABIICHUS AJIECKTPOHHOTO OaslaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3IuYHbIX (AKTOPOB; XapaKTeP CMEIICHUS] XUMUIECKOT'O0 PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUYECKUE IMPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYYHBIX MPUHIUNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHHUS C MCIOJb30BAaHUEM
MOHSTUSL «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B pPEaKIUu
BEIECTB, TEIJIOBOTO 3(dekTa peakiMu Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
MOCyJIol W Ja0OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBujia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBITOJTHEHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OIMBITOB;

chOpMHUPOBAaHHOCTh YMEHHUH IIJIJAHUPOBATh M BBIMIOJTHATH XUMHYCCKUM
AKCIIEPUMEHT (pasyioKeHHE MEepPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPENICIICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIHLHOIO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIluw,
peakIMu MOHHOTO OOMEHa, KadyeCTBEHHBIC PEaKIMu Ha cyibdar-, kKapOoHaT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metaibl» U «HeMeTamibl») B COOTBETCTBHU C MpaBUJIAMH TEXHUKHU
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0BAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHUYECKOTO JSKCIIEPUMEHTa B (opMe 3allicH
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMCHUW KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, IOJIy4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (CpPEACTBA MaCCOBOMU
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUjiia  AKOJOTHYECKU
L[€J€CO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsI M OKpPY’KaIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CcHocoObl YMEHBIICHHUS H
MpeI0TBPAlllCeHHs] KX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

UIsl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
NPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHWS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M CHaboBUIAIIMX OOyYaroUIMXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpains s 3anucu XUMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM uu(poBbIe
Ne n/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHU4YecKO XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
. bubnuoteka [IOK
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
https://myschool.edu.ru/
M. bytnepoBa
Hroro mo paznmeny 3
Pa3nen 2. YrieBoaopoabl
21 [IpupoHbIE NCTOYHUKH YTIEBOJOPOIOB U 3 1 bubnuoreka [IOK
' UX mepepadboTKa https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 [IpenenbHbIC YTIEBOIOPOABl — AJKAHBI 2
Do y AOPOA https://myschool.edu.ru/
53 HenpenenbHbie yriieBoAOPOAbI: aTKEHBI, 6 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bubnuoreka [IOK
24 ApoMaTHYECKHE YrICBOIOPOIbI 2
P yr HOPOAE https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciopojacoaep:xanye oprannyeckne coeIuHeHust
bu6nmoreka [JOK
3.1 Crnuptsl. ®eHon 3
P https://myschool.edu.ru/
3.2 Anbnerunbl. KapOoHOBBIE KHCIIOTHI. 7 1 bu6nmoreka [JOK
' CrnoxHuble 3¢upbl https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [IOK

33 Y TICBOZEL 3 https://myschool.edu.ru/
Wroro mno pazneny 13
Paznen 4. A3orconep:xaniue oOpraHudeckue coeMHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn 3 bubmmorexa [OK

https://myschool.edu.ru/

Wroro mo pazneny 3
Pa3nes 5. BoicokoMoJieKy JIipHbIe COeTUHEHUS

51 ITnactmaccel. Kayayku. Bonokna 2 Et?rfs?/?rz:/zgf?of)llii.ru/
Hroro mo pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/ Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paznen 1. Teopernueckue 0OCHOBBI XHMHH
Crtpoenue aromoB. [lepuoanueckuii 3aKoH
bubmmoreka [JOK
11 u Ileproanueckas cucTeMa XUMHYECKUX 3
https://myschool.edu.ru/
anemenToB /1. . MenneneeBa
12 Crtpoenue BemectBa. MHOrooOpasue 4 bubnuoteka [IOK
' BEIIECTB https://myschool.edu.ru/
bubmmoreka [JOK
1.3 XUMHUYECKUEe PEaKIUN 6 1 1
peardt https://myschool.edu.ru/
Hroro mo pazaeny 13
Pa3nen 2. Heopranumueckasi XuMusi
bub6 e OK
2.1 Merainisl 6 1 nosmotexa [
https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 HewmeTramist 9 1 1 1
https://myschool.edu.ru/
93 CBs3b HEOPraHUYECKUX U OPTAaHUYECKUX 5 bubnuoreka [IOK
' BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3ngen 3. Xumusa u )Ku3Hb
bubnnoreka [IOK
3.1 XUMUS U )KU3Hb 4 ommorexa LO

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne ara uudposbie
Tema ypoka Konrpoabsnbie | IIpakrnueckue A op
n/m Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoTbl
pecypchbl
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 bubnnoreka [IOK
BO3HUKHOBEHME, Pa3BUTHE U 3HAUYCHHE https://myschool.edu.ru/
Teopust cTpoeHUsT OPTaHUIECKUX
2 coe pI/IHeHI/II:)I\/'I A M ll; JepoBa, eé 1 bubmorexa [OK
g v DYTICPOBa, https://myschool.edu.ru/
OCHOBHBI€ TTOJIOKEHUS
[Ipencrasnenue o KiaccupuKamuu
3 oprann4eckux BemiecTB. Homenkmarypa 1 bubnuoteka [IOK
(cucTemaTuyeckas) ¥ TPUBHATbHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 bubmuoreka [IOK
TOMOJIOTUYECKUH PsJT https://myschool.edu.ru/
5 MertaH 1 3TaH — IpOCTEHIINE 1 bubnuoreka [IOK
MpEJICTABUTEIN aJTKAaHOB https://myschool.edu.ru/
. bubnunoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1 "
https://myschool.edu.ru/
7 OTUIIEH U IPONWIEH — NPOCTEHIINE 1 bubnunoreka [IOK
MPEICTaBUTENM aJTKEHOB https://myschool.edu.ru/
8 [Ipaktuyeckas padota Ne 1. «Ilomyuenue 1 1 bu6nuoreka LIOK
JTUJICHA U U3YYEHHUE €r0 CBOMCTB https://myschool.edu.ru/
9 Anxanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK
MetunOyraauen-1,3. [lonydenue https://myschool.edu.ru/
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CUHTETUUYECKOTO KayuyKa U pE3UHBI

AJNKUHBL, COCTaB U 0COOCHHOCTH
CTpOCHI/Iﬂ, FOMOJIOFI/I‘-IGCKI/Iﬁ pﬂI[.

bu6mmoreka [IOK

10
AlleTusneH — MpOoCTEHIIHI https://myschool.edu.ru/
MPEACTaBUTENH ATKUHOB
1 Beruncnenus no ypaBHeHHUIO bubnnoreka [IOK
XUMUYECKON peakluu https://myschool.edu.ru/
12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb bubnnoreka [IOK
apeHoB https://myschool.edu.ru/
13 ['eneTnueckas cBs3b yrieBOAOPOIOB, bubnuoteka [IOK
MIPUHAJUISKAINX K PA3ITMYHBIM KJ1accam https://myschool.edu.ru/
IIpupoaHBIe HCTOYHHUKH YIIIEBOIOPOIO0B:
14 o pI/I pOI[HI)II\/'I ras M Ioil ile Heq)TI:[HLIe bubmorexa LIOK
pHp yr . https://myschool.edu.ru/
ra3bl, HeTh ¥ MPOIYKTHI €€ epepadoTKu
[IpupoaHbIe UCTOYHUKH YIIIEBOIOPOAOB:
15 o pI/I pOI[HI)II\/'I ras 1 Ioil ile He(l)TIS)IHBIe bubmmorexa LIOK
pHp yr . https://myschool.edu.ru/
ra3bl, HeTh ¥ MPOIYKTHI €€ epepadoTKu
16 KonTtponbHas padoTa 1o pazueny bubnuoreka [IOK
«YTJI€BOIOPOIBD https://myschool.edu.ru/
17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI: bubnunoreka [IOK
METaHOJI ¥ 3TaHoJI. BosiopoiHast cBsi3b https://myschool.edu.ru/
18 MHoOTroaTOMHBIE CIIUPTHI: ITUICHIITUKOIb bubnunoreka [IOK
U TJULEPUH https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIbI,
. bubmuoreka [IOK
19 (bu3nuecKre U XUMUIECKHE CBOMCTBA,
https://myschool.edu.ru/
MIPUMEHEHNE
20 Anpaeruapl: GopManbIeru v bubnuoreka [IOK

alcTaabACTU . AI.[CTOH

https://myschool.edu.ru/
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OnHOOCHOBHBIE NIPEIEIIbHBIE

bubmuoreka [IOK

21 KapOOHOBBIE KUCIIOTEI: MypaBbUHAA U
P yp https://myschool.edu.ru/
YKCyCHast
29 [Ipaktuyeckas padota Ne 2. «CBoiicTBa bubnuorexa [IOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
CreapuHOBasi U OJICMHOBAs KUCJIOTHI, KaK
23 IIPEACTABUTENN BBICIINX KApOOHOBBIX bubmmorexa [TOK
p p https://myschool.edu.ru/
KHCJOT
24 MBpl1a KaK coM BBICIIUX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, NX MOJOIIIEE JICHCTBIE https://myschool.edu.ru/
CrnoxHbIe 2QHUPHI KaK POU3BOTHBIC
bu6mmoreka [JOK
25 KapOOHOBBIX KUCIOT. ['uaponu3
https://myschool.edu.ru/
CJIOKHBIX 3(UPOB
%6 Kupsl: TtuApOIU3, IPUMEHEHHE, bubnuoreka [IOK
OuroJIorHYecKasi poJib )KUPOB https://myschool.edu.ru/
VYrieBoapl: cocTaB, KjIacCUpUKAITHSI.
N bu6mmoreka [JOK
27 Baxwueline npeacTaBUTENN: TIII0K03a,
https://myschool.edu.ru/
(dbpykTo3a, caxapo3a
28 Kpaxman v nemntono3a kak IpupoIHbIe bubnuoreka [IOK
MOJIUMEPBI https://myschool.edu.ru/
KontpoabHasg padora 1o pas3aen
29 «KI/ICJI'I)O 0JICO pe Ka I/Iez raHI/I}‘IIeCKI/Ie bubmorexa IOK
POACOACPHAll p https://myschool.edu.ru/
COEIUHEHUI
bubmuoreka [IOK
30 AMUHEBI: METHJIAMUH U aHUIUH 1
https://myschool.edu.ru/
AMUHOKHMCIOTEI Kak aM(GOTEpHBIE
Porep bubnmuoreka [IOK
31 OPraHUYEeCKUE COCTUHEHUS, UX

OMOJIOTHYECKOE 3HAUCHHE. Ilentuaer

https://myschool.edu.ru/
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32 benku kak npupoaHsie 1 bubmumoreka LIOK
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS https://myschool.edu.ru/

33 OcHOBHBIE IOHITHS XUMHU 1 bubnuoteka [IOK
BBICOKOMOJIEKYJIIPHBIX COE€IMHEHUI https://myschool.edu.ru/
O CHHTE3a

34 coxovoCKyID I:: Zoe WHEHUN 1 brommorexa [HOK
BRICOROMOTCKYIAPHE g ’ https://myschool.edu.ru/
[InacTmacchl, kKaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoTbI padoThI
pecypcsl

1 XUMUYECKUH AIIEMEHT. ATOM. 1 bu6mmoreka [JOK
DneKTpoHHass KOH(UTypaIys aToMOB https://myschool.edu.ru/
[Tepnoanueckuii 3akoH u [leprnonuueckas

) cucTeMa XUMMHYeCKuX 3yemMenToB JI. W. 1 bu6mmoreka [JOK
MeneneeBa, ux CBsI3b C COBPEMEHHOMN https://myschool.edu.ru/
TEOpHUEN CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX JJIEMEHTOB M UX COCTMHEHU I

3 10 TPYIIaM U NepuoaM. 3HaYCHHE 1 bubnnoreka [IOK
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux anemenToB JI.M. MenaeneeBa
B Pa3BUTUU HAYKU
Crpoenue BenecTBa. XMMHUECKas CBSI3b,

. bu6mmoreka [JOK
4 e€ BUIIbI; MEXaHU3MbI 00pa30BaHMS 1
N https://myschool.edu.ru/
KOBAJICHTHOM CBsI3U. BoopoiHas cBs3b
BasieHTHOCTB. DEKTPOOTPULIATEILHOCTD.

5 Crenenb okucnenus. Beniectra 1 bubnuoreka [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYIIIPHOTO https://myschool.edu.ru/
CTPOEHUS
[lonaTHEe 0 AMCHIEPCHBIX CUCTEMAX.

bu6nmoreka [JOK
6 HcTrHHbBIE ¥ KOJUTOUAHBIE PACTBOPHI. 1
https://myschool.edu.ru/
MaccoBast 103151 BelllecTBa B pacTBOpPE
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Knaccugukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.

bubmuoreka [IOK

;
['eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, PA3JIUYHBIX KJIACCOB
Krnaccudukarus XuMHYECKUX pEeaKIui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.

bubmmoreka [JOK
8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHUs U IPEBPAILICHHS SHEPTUH TTPH
XUMUYECKUX PEAKIIHIX

9 Ckopoctb peakuuu. OOpaTHMble peaKIHH. bubnnoreka [IOK
XHWMHYECKOE paBHOBECUE https://myschool.edu.ru/
[IpakTnueckas padora Ne 1. «Bnusiaue

bu6mmoreka [JOK
10 pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
N https://myschool.edu.ru/
XMUMHUYECKON PEeaKInm»
DNEeKTPOIUTHYECKAs JUCCOLIUAIUS.
[Moustitre o BogopoaHoM mokaszatene (PH)
bu6mmoreka [JOK
11 pactBopa. Peakunu nonHoro oOMeHa.
https://myschool.edu.ru/
['unponus opraHuyecKkux u
HEOPraHMYECKUX BEIECTB
OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE
bubnuoreka [IOK
12 peakiuu. [lonarue o0 anekTponuse
. https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB CoOJIel

13 KonTtponsHas pabora no pazneny bubnunoreka [IOK
«TeopeTnyeckue OCHOBBI XUMHUM» https://myschool.edu.ru/
Mertamnibl, UX MOJOKEHUE B
[lepunoanueckoil cucTeMe XUMHUYECKUX

p bu6nmoreka [JOK

14 snemenToB . . MenneneeBa u

0COOCHHOCTH CTpOeHHsI aTOMOB. O01Ime
(du3nUecKrue CBONCTBA METAIIIOB

https://myschool.edu.ru/
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CrinaBel METAJUIOB. DJIEKTPOXUMHUYECKUN

bubmuoreka [IOK

15 N
PsAI HAIPSKEHUN METalIoB https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
N . . bubnuoteka [IOK
16 METaJUIOB (HATPUH, Kaui, KaJblui,
N N . https://myschool.edu.ru/
MarHui, aJIIOMUHUIN) U UX COCTMHEHUN
17 XHUMUYECKUE CBOMCTBA XpOMa, MEAU U UX bubnuoteka [IOK
COCIMHEHU I https://myschool.edu.ru/
18 XuMHudecKre CBOMCTBA IIMHKA, JKeae3a U UX bu6mmoreka [JOK
COCIMHEHU I https://myschool.edu.ru/
[Ipaktuyeckas padota Ne 2. "Pemenue
bu6mmoreka [JOK
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
. https://myschool.edu.ru/
«MeTabby
Hemeranibsl, uX MMOJI0KEHUE B
20 [Teproanueckoi cucTeMe XUMUYECKHUX bubmmoreka [JOK
anemenToB J. . MenaeneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHS aTOMOB
du3nyecKkue CBOMCTBa HEMETAIIOB.
bu6mmoreka [JOK
21 AnnoTponus HEMETaJIOB (Ha IpuMepe
https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hochopa 1 yriaeposaa)
99 XHUMHYECKHE CBOMCTBA TAJIOTC€HOB, CEPBI U bubnuoreka [IOK
HUX COEIUHEHUIN https://myschool.edu.ru/
23 XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u bubnuoreka [IOK
UX COEIUHEHNMN https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA yriepoia, KpEMHHUS bubmuoreka [IOK
U UX COeIUHEHUU https://myschool.edu.ru/
o5 [IpumeHeHne Ba)KHEWIITMX HEMETAJIOB U bubnuoreka LIOK
HUX COeIUHEHUI https://myschool.edu.ru/
26 O06o01IeHre U cucTeMaTU3alus 3HaHUH 110 bubmuoreka [IOK
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teme «Hemertamnel». Beruncinenus no
YPABHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://myschool.edu.ru/

[Ipaktuyeckas padota Ne 3. «Pemienne

bu6mmoreka [IOK

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1

" " https://myschool.edu.ru/
Hemerammst'»

o8 KonTponsHas paboTa no tTemam 1 bubnnoreka [IOK
«Metamb» 1 «Hemeraby https://myschool.edu.ru/
Heopranuueckue u oprannueckue

bu6mmoreka [JOK
29 KucnoTel. Heoprannyeckue u 1
https://myschool.edu.ru/
OpraHUYeCKUE OCHOBAHUS
AMdoTepHbIE HEOPraHUYECKUE 1

30 OpraHnveckue coequHenus. ['eneTnyueckas 1 bubnnoreka [IOK
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BCIIICCTB
Poib xuMum B oOecrieueHnn

31 3KOJIOTUYECKOM, SJHEPreTUYECKOUN U 1 bubnuoreka [IOK
MUIIEBOM 0€301MaCHOCTH, PA3BUTHH https://myschool.edu.ru/
MEIUIHHBI
IIpencrasnenus 00 OOMMUX HAYYHBIX

32 II pI/IHI_[I/IHaX IIPOMBIIIICHHOTO }rflt(l)n CHHUS 1 bubmorexa IIOK

p N p ya https://myschool.edu.ru/
Ba)KHEHUIIINX BEIICCTB
33 YemoBek B MUPE BEIISCTB U MaTEPHUAIIOB 1 bubmorexa OK
be Betll p https://myschool.edu.ru/
bu6nmoreka [JOK

34 XuMus 1 310POBbE YEIIOBEKA 1

HOP https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YHACOBIIO 34
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ I'abpuensia O.C., OO0111ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«AIPODA»; AxunonepHoe odmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 11 knacce/ I'abpuensu O.C., O011ecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO
«AIPODA»; AxunonepHoe obectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroanueckoe nocooue — 6a30Bblil ypOBEHb»
- M.: lpoda 2022 rox.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O011ast XMMUS B TeCTaX, 3a/1auax, YIPaKHCHHUSIX.
11 xmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIEe U
pOBEpOYHbIE padOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas
kaura s yautensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas
KHHTa 17151 yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeto, N.I'.OcTtpoymoBa «3axaun 1o XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenncoBa «Xumus 11 knacc noypounsie miansl mo yueonuky O.C.I'abpuensita,
I'.T".JIsicoBoit» - Bonrorpaa» Yuutens 2018rog.

8. M.A.Pa6osBa, YV.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 xirace», - M.:
Ok3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I".octpoymoB «XuMHUYECKHI IKCIIEpUMEHT B mikoJie 11 kimacey;
- M.: poda. — 2019 rox. _

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETH
NMHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT U1 yaurteis «51 Uy Ha ypoK XHUMHUN»
http://him.1september.ru Enunas xomnexuus LIOP: [IpeameTHas KoyuteKIusa « XHMUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcnepuMeHThl: xumus. Komnekius Poccuiickoro o6mieo0pa3oBaTenbHOr0 noprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas omumIzaia MIKOJILHUKOB 10 XHMHAN
http://chem.rusolymp.ru Opraamdeckast XuMus: 3JICKTPOHHBIA YISOHUK JIUIS CpeIHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIA YUYCOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUISIHK: XUMHUS

http://www.chemistry.ru JluctTaniimoHHast OJTUMIIHAIA TIO XHMHH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN MPOEKT
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OBOPYI[OBAHI/IE‘IJ JJISA TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUXPABOT,
JEMOHCTPAIIUUA B PAMKAX JAEATEJIBHOCTHU HEHTPA
«TOYKA POCTA»

Muxkpockon uudposoi JIb-113 — 9 mrr.

Muxkpockon uudposoit TP— 1 mT.

Ha6op OI'D (xumusi) TP — 2 mir.

Ha6op no 3akperuieHnio n3y4aeMbIX TEM 10 IPEIMETHBIM 001acTsIM OCHOBHOTO
oOmrero oOpazoBanus (XUMusi) — 3 IT.

Ha6op peaktuBoB njst OI'D o xumuu — 1 mir.

e HaGop o6opynosanus nns OI'D no xumuu — 1 mr.

e HoytOyk — 8 mr.

e MOV —5 mr.

e Mbilb KOMIBIOTEpHAS — 8 IIIT.

KomrmnektHoCTh

Ne HanmenoBanue Kon-Bo

n/m

1 [IpoGupka [1X-14 2*10 mr.
(20m1T.)

2 Pa3ngatounsrii moTok 2*1 mr. (21T)

3 Boponka konndeckas 2*1 mwrr. (2mt.)

4 [marenp-noxxeuka 2*3 . (61mT.)

5 [Tanmouka cTeKIsTHHAS 2*1mr. (2mIT.)

6 CnmproBka 1abopaTopHas 2*1mr. (2mIT.)

7 [taTtuB 15t TPOOUPOK 2*1mr. (2mIT.)

8 3aKuM 11 IPOOHPOK 2*1mT. (2mT.)

9 INoprouee st criupToBoK, 330 M1 (3TUIIOBBINA CITUPT) 2* 1. (2mrT.
660mu1)

10 Becsl mabopaTopHbIe 37€KTPOHHBIC 2*1 mwrr. (2mt.)

11 [TpoOupka manas,10mm 2*3 . (61mT.)

12 CrakaH BBICOKHI ¢ HOCUKOM, 50 M 2*2 . (4 mr.)

13 HunuHap u3MEpUTENbHBIN C MPUTEPTON KPbIKOM, 50 Mt 2* 1. (2 1mr.)

14 Ha6op ¢rakoHOB 11 XpaHeHus: pacTBOpoB U peakTuBoB (100 mi - 6 2*5 mt. (10mT.)

IIT. )
15 Ha6op ¢rakoHoB 1 XpaHeHus: pacTBOpoB U peakTuBoB (30 mur — 6 2*10mT.
IIT. ) (20mT.)

16 Hunuuap u3meputenbHbiil ¢ HocukoM 500 M 2*2 . (4 mr.)

17 Crakan Bbicokuit 500 mn 2*3 wrt. (61t.)

18 Epu1 uis MbITBSI TPOOGUPOK 2*3mT. (6 mr.)

19 Epur anst MeiThs K00 2*3mr. (61T.)

20 Xanat Genblif, 44-46 pazmep 2*2 . (4 wr.)

21 IlepuaTky pe3MHOBBIE XUMUYECKHE CTOMKHE 2*2 . (4wrt.)

22 Ouku 3aIUTHBIE 2*1 mr. (2mt.)

23 OunpTpel OymaxcHsie, yrmak. 100 mT. 2*1mr. (21T.)

1. Onuckr Habopa XUMUYECKHX PEAKTUBOB

Ne HauMEHOBaHUE ArperaTHoe COCTOsSIHuE KomuectBo | IIpumeuanus

1/ (/™)




ConsHas kucnora 10% BonHBIN pacTBOp 2*250 mn
(500mu)
Cepnas kuciora 25% BOAHBIN pacTBOP 2*250 mn

(500mu)




3 IM'uapokcun Hatpus 10 % BoHBII pacTBOp 2*250 M
(500mu)
4 AnromMuHUN IpaHyJIbl 2*10r (20r)
5 Keneszo CTPYXKa 2*20r (40r)
6 Hunx IpaHyJIbl 2*10r (20r)
7 Menp IIPOBOJIOKA 2*10r (20r)
8 Oxcun memu (I1) MIOPOIIOK 2*20r (40r)
9 Oxcup Maraus IIOPOILIOK 2*20r (40r)
10 Ianpoxceun 0,15% koHmEeHTpaT 2*50 mMn
KaJIbLIUS pactBopa (100mu)
11 Xopu HaTpust 5% BOHBIN pacTBOp 2*50 Mt
(100mu1)
12 Xnopua TATUs 5% BOHBIN pacTBOP 2*50 M
(100mu)
13 Xmopua KaabIus 5% BOAHBIN PacTBOP 4*100 mn
(400mu)
14 Xnopua meau (I1) 5% BOHBII pacTBOp 2*50 mut
(100mu)
15 Xnopung amromuans | 5% BoIHBII pacTBOP 2*50 Mt
(100mu1)
16 Xnopup xxemnesa 5% BOHBII pacTBOp 2*50 Mt
(D) (100m1)
17 Xmopua aMMOHHS 5% BOAHBIN PacTBOP 2*50 Mo
(100mu)
18 Xmopuna 6apust 5% BOAHBIN PacTBOP 6*150 mu
(900 mur)
19 Cynbdart HaTpus 5% BOAHBIN PacTBOP 2*50 mn
(100 )
20 Cynbdat maraus 5% BOAHBIN PacTBOP 2*50 mn
(100mu1)
21 Cynsdat meau (I1) 5% BOIHBII pacTBOp 2*50 Mt
(100 )
22 Cynbdar xenesza MOPOIIIOK 2*4 6r (9,2 7-BOTHBIH.
(1) r) Tl
CBEXKEIPUTOTOBIICHHO
ro pactBopa!l
23 Cynbdar nuaka 5% BOIHBIN pacTBOP 2*50 mn
(100mu1)
24 Cynbpar 5% BOIHBIN pacTBOP 2*50 mn
ATFOMUHUS (100mu1)
25 CynbdaTt aMMOHUS 5% BOJIHBIN pacTBOp 2*50 mn
(100 mu)
26 KapOonar Harpus 5% BOJIHBIN pacTBOp 4*100mn
(400 mu)
27 I'uapoxapbonar 5% BOJIHBIN pacTBOp 2*50 M
HaTpUs (100 M)
28 Optodocdar 5% BOHBIN pacTBOP 6*150 mn
HaTpUs (900mu)
29 Bbpomun Hatpus 5% BOJIHBIN pacTBOp 2*50 mn

(100 mu)




30 Wonun Hatpus 5% BoHBIN PAaCTBOP 2*50 mn
(100mu1)
31 HuTtpat Gapus 5% BoOHBIN pacTBOp 2*50 mu
(100 mu)
32 HuTtpar cepebpa 5% BoHBIN pacTBOP 4*100 mn
(400 mur)
33 Ammuak 5% BOHBIN pacTBOp 2*50 mut
(100mu)
34 [Tepoxcuy 3% BOIHBIN pacTBOP 2*50 mn
BOJIOpO/Ia (100mu)
35 MeTunoBslit 0.1% BoaHBII pacTBOp 2*50 mu
OpaHXEeBBIN (100 mu)
36 Jlakmyc 0.1% BoaHBI pacTBOp 2*50 M
(100mu)
37 ®deHondranenH 0.1% BomHO-cnimpToBOi | 2*50 M
(100 mum)
38 Xopu Maruus 5% BOHBIN pacTBOp 2*50 Mt
(100 mu)
39 HuTtpar natpus 5% BOIHBIN pacTBOP 2*50 mn
(100 mur)
40 HuTtpart xanpums 5% BOHBII pacTBOp 2*50 M
(100 wmu)
41 Oxcup anoMUHUS MOPOIIOK 2*10 T (20r)
42 Oxkcu KpeMHUS MOPOIIIOK 2*10 r (20r)
43 JlucTrimupoBaHHas 2*50 mn
BOJIA (100mu)
44 NunukaropHas

Oymara
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