MUWHUCTEPCTBO ITPOCBELIEHUA POCCUMCKOW ®EJEPALIUU
MuHHCTEPCTBO 0010 M NPOo(ecCHOHAIBHOI0 00pa3oBanus PocToBckoM
odJiacTH
MyHununajbHoe 0101KeTHOe 001e00pa3oBaTe/ibHOE YUpeKAeHUe CPpeIHsA

o0eo0pa3oBarTesibHasE IIKOJaa Ne7

MBOY COLI Ne7 r.Cajabcka
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
[IIMO ectecTBEHHO- [Iporokon negcosera Hupexrop
Hay4qHOI'O IIHKJIa Cepennna M.II. JIsicukosa C.IO.
__ Kapacesa U1.B npotokos Nel 0129.08.2024r. mpuka3 Ne200 0129.08.2024r.
npotokoa Nel 0128.08.2024r.

PABOYASA ITPOTPAMMA

(ID 1033803)

yueOHoro npeamera «Xumus. YriayO0JdeHHbI YPOBEHb)

s ooygaromuxcs 11 kimacca

r. Caanck 2024



AHHOTauMA K padoyeil mporpaMmme y4eOHOro npeamMera «XuMus»
(yriy6sienHblii ypoBensn), 11 kiacc
Pabouas nmporpamma yueOHOTO nipeamera « Xumus» (0a30BbIil yPOBEHbD)
00s3aTeNbHON TpeIMETHON 001acTH «ECTeCTBEHHO-HAaYUHbIE IPEAMETHD
pa3zpaboTaHa B cooTBeTcTBUU ¢ MyHKTOM 18.2.2 ®I'OC COO u peanuzyetcs B
2024-2025 yu.r. B 1011 xnaccax s Bcex npoduineit o0ydeHus.
PaGouas nporpamma pa3zpaboraHa yuuTeraeM B COOTBETCTBHH C MOJIOKEHUEM
0 pabouux MporpaMMmax | OIpeaessieT OpraHu3aiuo 00pa3oBaTeIbHOMN
NEeSATENbHOCTU YUUTETIEM B LIKOJIE 110 JAHHOMY y4eOHOMY MPEAMETY.
PaGouas nporpamma yue6Horo npeamera asisgercs yacteio OOIT COO,
ONPEIEIISIOIIEH
- COZIepKaHueE;
- IJITAHUPYEMbIE Pe3yJbTaThl (JTUYHOCTHBIE, METANPEIMETHBIEC U
pEeIMETHEHIC);
- TEMaTUYEeCKOE TUIAHUPOBAHUE C YUYETOM padoyueil mporpaMMbl BOCTIUTAHUS U
BO3MOKHOCTBIO ucIojib3oBanus JOP/LIOP.
[Tpu peanuzanuu nporpaMMbl UCHIOJIB3YETCA CIEAYIOIIee
MaTepUalbHOTEXHUYECKOE 00eCTIeUeHHE:
- nugposas nadboparopus Uil IKOJIBHUKOB LleHTpa oOpa3zoBaHus
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH «To4ka pocray;
- HOyTOYK LleHTpa 0Opa3oBaHus €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH
«Touku pocrar.
OO011ee 4ncao 4acoB, OTBEAEHHBIX JIUIS U3yUEHUS] XUMUH, Ha YIIIyOJIE€HHOM
YpOBHE CpeHero o01Iero oopasoanus, cocrapisgeT 102 gaca (3 yac B HeeINi0),

Yy4yeOHUK:

Xumus, 11 knace/ H.E.Ky3smenko, B.B. Epemun Akiimoneproe o01iecTBo
«M3narenberBo «IIpocBemenue» 2020



MOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOLIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMHuM Ha3zHaueHUE TMpeaMera «XUMHS» TOJTydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIOTCS CJIEIYIONIME BBITIOJIHIEMbIE MPOTPaMMON IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI U OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN O0O0yYaroluxcs B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduiieid, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEILHOCT, H3YUYCHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COJACPKATECIBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHI  OOydYaromerocss IO OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIONIEH COAEp:KaHUs y4eOHOTO MpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPEeIMETOB 0a30BOr0 ©  yriayOJNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHUS CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEASIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepasibHON 00pa30BaTEIbHON MPOTPaMMBl CpPEJAHEro O0O0Iero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHUU palMOHalu3aluu yu4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeoOpraHnuueckas xumusi». [lpu onpeaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHUS» COCTaBISET COBOKYIHOCTh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3y4deHHUs IMpeAameTa olecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHM aToMa. XMMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANMEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa sl KIACCOB XUMHUKO-(DU3UYecKoro mpoduist O0ibinoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OonbIIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JHUMIHABL, OENKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHONW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3almIo TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUYECKON M MHINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN CpELE;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyaromumxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHUS TIPOOJIEM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJax  IO3HaAHWUS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CpPEIHETrO OO0IINero oO0pa3oBaHUS MPU U3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJIBI,
YBOXEHUS K TMPOIECCYy TBOpUYECTBA B OOJACTH TEOPETUUECKUX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKIX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYCCKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOM TTPO()eCCHOHATBHON M OOIIECTBEHHON JCATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee 4nca0 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHUS] XUMUU Ha yriyOJIeHHOM
YpOBHE cpeaHero obmiero obpaszoBanms, B 11 kmacce — 102 gaca (3 gaca B
HEJIEJTIO).



COIAEPKAHHUE OBYYEHUSA 11 KJIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

AtoMm. CocTaB aTOMHBIX Aep. XUMHUYECKU 3iieMeHT. M3oTonsl. CtpoeHune
ANIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUEe YpPOBHHU U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukauus XuMUIecKuX 31€MEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISIM.
DneKTpOoHHbIE KOH(UTYypallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpaluu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepnognueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.N. MenneneeBa. CBsi3b NEpUOAUUYECKOTO 3aKoHAa W llepmogmueckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNnaM W NEpUoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /[.11. Menaeneena.

Xumuueckas CBsI3b. Buabl XUMHMUYECKOW CBS3U: KOBAJIEHTHAsl, HMOHHAs,
MeTaiindeckas. MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJeHTHOM cBsi3U. KpatHele cBs3u. BopopoaHas CBs3b.
MexMOneKyspHblE B3aUMOAECHCTBHS.

BasleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHHI.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHable pacTtBophl. [Ipencrasienue o
KOJUIOUAHBIX pacTBopaX. CrocoObl BBIPAXKEHUS KOHIIGHTPAIMA PACTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PacTBOPE, MOJIApHAsi KOHUEeHTpauus. HacelieHHsie u
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTb. Kpucramnoruaparsi.

Knaccudukarus n HOMEHKIaTypa HEOPTaHWUYECKUX BEIECTB. TpUBHATBLHBIC
Ha3BaHUSI OTJEIbHBIX MPEICTABUTEIEH HEOPIraHUYECKUX BEILIECTB.

Knaccudukarms XuMUUeCcKuX peakiuii B HEOPraHWIECKON W OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS M NPEBPALLCHUS
SHEPIuM NpU XUMUYECKUX peakiusax. TernoBbie 3PHEeKThl XUMUUYECKUX PEAKIIUH.
TepmoxumMuyeckue ypaBHEHUSI.



CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u kataau3aTopsl.

OO6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHILIEHTPALIUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponauTnyeckas auccornuanusa. CuwibHbie U cla0ble AJIEKTPOJIMUTHI.
Crenennb gucconuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHasi, HEUTpasbHas,
miesnouHas. Bomopoaueiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE  peakinuu.  CTerneHb  OKHUCJICHUS.
Okucnurenb W BOCCTaHOBUTENb. lIpolecchl OKHUCIEHUS W BOCCTaHOBJICHMUSI.
Baxneiiime OKUCIUTENIM W BOCCTAHOBUTENU. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
pa3ioKEeHUE TMEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTald3aTopa, MOJACIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OTIPE/ICIICHHE
Cpeabl pacTBOPOB C IMOMOIIBID HHIUKATOPOB, M3YYCHHUE BIUSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckass XuMusl.

[Tonoxenue HemetayyioB B llepuoguueckoil cuctemMe XUMHUUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. Du3MYECcKUe
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XMMHUYECKHE CBOMCTBA: PEaKIMHU C
METaJJIaMd M HEMETajulaMHU, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ WIpHUJIBL.
TormuBHBIE 3JIEMEHTBHI.

lanorensl. HaxoxneHue B mpupoje, COcOoObl MOMydeHUs, (HU3UYECKUE U
XUMHYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOPOICOACPKALINE
COeMHEHUs TanoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTYyYEeHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopoaa. @u3nueckue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B TpHpoOJE, CIOCOOBI TONy4YeHHs, (HU3NUECKUue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcupn cepbi(1V), oxcun
cepoi(VI). CepHucras u cepHass KHUCIOTHI M uUX coiau. OCOOEHHOCTH CBOWMCTB
CEepHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTMHEHUI.



Azor. Haxoxaenue B mpupoAe, CHOCOObI MONYYEHHS, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHue azota
U €ro COeMHEHMI. A30THbIE yIOOpEHUS.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune Qocdopa u ero coemunenuit. DochopHbie
yIno0peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOAUDUKAIUY.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIM yroiyb, ajacopOuusa. Dymnepensl, rpadeH, yriepojHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIEeCTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcua kpemuus(1V), kpemMHUEBas KUCIOTa, CHIIMKATHI.
[IpumeHeHue KkpeMHus U ero coeAnHeHui. CTeKs10, ero nojxy4eHue, BUAbl CTEKIIA.

[Tonoxenue meramioB B [lepronnueckoit cucreMe XUMHUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUM psifi  HampspkeHUd MeTtaiwioB.  OOmme  crnocoOsbl

MIOJTy4YEHUS METAJIJIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIusl,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amuThl OT
KOPPO3HUH.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoamdeckolt cHUCTEMBI
XUMUYECKUX 2JJIeMeHTOB. Hatpuii W kamuii: mnonydeHue, QU3HYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrass xapakrepuctuka metamuioB |IA-rpynmbr [lepronnyeckoit CUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii u Kanublui: ToJydeHue, (QU3NYECKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB W HUX COCAMHEHUH.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

ANIOMUHUIN: TIOJTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBONCTBAa OKCHIA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast xapakTepucThka MeTauioB mo0o4HbIX moarpymm (b-rpymm)
[lepronnueckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonydueHne U npuMEeHEHUE XpoMa.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenuHeHuil. OKCuisl,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHUE Kee3a
Y €ro CILJIABOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, QuU3MUECKMEe W XUMHYECKHE CBOMCTBA. AMQoTepHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCTMHEHUM.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJC, M3YYEHHE KOJUIEKUMH «MeTauibl W CIUIaBbl», B3aWMMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJUIOB, B3aUMOJAECHCTBHE THAPOKCHIOB ATIOMHUHHUS WU ILIMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 [0 TeMaMm
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHsTHe
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOTYYEHHUST BAKHEHIITNX BEIIESCTB (HA MPUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCHEACTBUS.
Ponp xumMuu B o6ecriedeHrH SHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. lIpaBmiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojab XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumun B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30I1acHOr0 UCIOJIb30BAHUS MPENapaToB OBITOBOM XHWMHHU B TOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHbIE YI0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPaCKH, CTEKJIO, KepaMmuKa.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIUMU, €CJIM OJIHO U3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIIECTBA B pPACTBOPE, JOJM BBIXOJA MPOJAYKTAa PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSTHHI, IPUHATHIX B OTAEIIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiacCUUKAIUs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

®usnka: Marepus, MHUKPOMHp, MaKpOMHUp, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUIN YPOBEHbD,
BEIIECTBO, TeNO, O0BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, WJCAIbHBIA Tra3,
(dusznueckre BeIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUHU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTINBO,
peCcypesl.

TexHonorus: XUMU4YeCcKass MPOMBIIUIIEHHOCTh, METAJLUIYPIUS, CTPOUTEIIbHBIE
MaTepUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENnapaToB, IMPOU3BOACTBO KOHCTPYKLUHMOHHBIX MATEPUATIOB, AJIECKTPOHHAA
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMNU
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-JESTEIHLHOCTHBIM TOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUsI MpeaMeTa «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHMsS  BBIJCJICHBl  CIEIYIONIME  COCTaBISAIOIIME: OCO3HAHUE
0oOy4JarolmUMHUCS  POCCUHCKONW  TIpakAaHCKOW  HJEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOMNPEACICHUIO;, HAIIMYME MOTHUBAIUU K
OoOy4eHMIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJACTBOBATHCS
OPUHATBIMH B OOIECTBE TpaBWJIAaMH W HOpPMaMM TIOBEACHUS, HaJIUYHE
PaBOCO3HAHMS, KOJIOTHYECKONU KYJIbTYPhI; CLIOCOOHOCTh CTAaBUTh IIEJIM U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIC  Pe3yibTaThl OCBOCHMS  MpeaMeTa «XUMHs»  OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEIILHOM W TMPAKTUYECKOW JEATEeIbHOCTU
oOy4aromuxcs B MpoIecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIN4HOCTHBIE  Pe3yibTaThl  OCBOGHMS  MpeaMeTa «XUMHS»  OTPaKAIOT
c(hOpMUPOBAHHOCTh OIBITa TIO3HABATEIBHOW M TPAKTHUYECKON JIEITEIIBHOCTH
oOydJaromuxcs B Ipollecce peanu3anuu o0pa3oBaTeIbHON NEATeTbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xa1aHCKOTO BOCIIMTAHUS .

OCO3HAaHMs OOYyYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB M 00s3aHHOCTEM,
YBaXKEHUS K 3aKOHY U IPABOMOPAJIKY;

OPEACTaBICHUS O COLMAJIbHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPHU CO3JAHUU yUeOHBIX
IPOEKTOB, PEIICHUU y4eOHBIX U TO3HABATEIbHBIX 3a/1ay, BBHITIOJHEHUH XUMUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh ¥ TMPUHUMATh MOTHBBI, HAMEpPEHHS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOILIEHHSI K HCTOPUYECKOMY U HAyYHOMY HACIJIEIHIO
OTEUYECTBEHHON XMMUM;

YBaXEHHSI K TMpOlLecCy TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUYECKOTO
MPUIOKEHHUSI XHMHH, OCO3HaHUS TOTO, 4YTO [JIaHHbIE HAyKd €CThb pe3yJbTat
JUINTENbHBIX ~ HAOJIOJIEHUM,  KPOMOTJIMBBIX  SKCHEPUMEHTAJbHBIX  IOUCKOB,
MOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;



WHTEpECa W MMO3HABATEILHBIX MOTUBOB B MOJIYYCHUH W MOCJICAYIONIEM aHAN3e
nH(OPMAITH O TTEPEAOBBIX TOCTIKCHUAX COBPEMEHHON OTEUYECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CHUTYAIlMH, CBI3aHHBIC C XUMHUYCCKUMU SBJICHUSAMU, U
MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPHCHTHPYICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEICHHWE W IIOCTYIIKH CBOMX TOBAapHIIEH C
MO3UIIMH HPAaBCTBEHHBIX W IMPABOBBIX HOPM W C YY4ETOM OCO3HAHUS TOCIICICTBUN
MOCTYITKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAHMWS IICHHOCTEW 370poBOTO MW  Oe3omacHOro oOpas3a  KHM3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

cobmoieHus TpaBuia Oe3omacHOTO oOpalieHuss ¢ BellecTBaMHd B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHWS IIEHHOCTH TMpaBWJ  HWHIWBHUIYAIBHOTO M  KOJUIGKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HHM JIFOJICH;

OCO3HAHMS TOCJCACTBUH M HENPUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpyi0BOro BOCIMTAHMS:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HUCCIe0BATEIbCKOM
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HON, TBOPUECKON U APYTHX BUIAX NESITEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIMATbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YUYEHUIO MPOQeccuil pa3IuvyHOro poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOXKECHHS K TPYAY, JIOJSAM TPYyJla U pe3ysibTaTaM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIUBUIYaIbHOH  TpPaeKTOPUHU
obOpasoBanus, Oyaymiel npodeccuy U peaanu3aui COOCTBEHHBIX )KU3HCHHBIX IJIAHOB
C yu€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, WHTEPECOB U
moTpeOHOCTEH 00IeCTBA;

6) PK0J10THY€eCKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKH IIEIECO00Pa3HOr0 OTHOIICHHS K TPHPOAEC KaK HMCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHUSl TJI00ATBHOTO XapakTepa »JKOJOTHYECKUX MpoOIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH HMCTOJIB30BaHUS TOCTHKCHUN XUMUU JJI PEIICHUS
BOIIPOCOB PAITMOHATEHOTO TTPUPOOTIOIH30BaAHNS;



AKTUBHOI'O HEIPUATHUSA JECUCTBUN, IPUHOCIIIUX BPEL OKPYKAIOLIEH IPUPOIHON
cpeie, YMEHHUS MPOTHO3UPOBATH HEOIAromnpusTHbIE 3KOJOTHYECKHUE MOCIEACTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HAUIMYUSA PA3BUTOTO 3KOJOTMYECKOTO MBILIJICHUS, 3KOJOTMYECKOU KYJIBTYPBHI,
OIBITA JIESATEIIBHOCTH 3KOJIOTUYECKON HAIPABIIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMH B MO3HABATEIbHONW, KOMMYHUKATUBHOW U COLIMAIILHOU MPAKTUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UICOJIOTHHN XeMooouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33pPEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 00IIIECTBEHHOM NPAKTUKHY;

NOHUMaHUs CcHenuUKA XUMUM KaK HayKd, OCO3HaHus €€ pojid B
dbopMupoBaHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM IIEJIOCTHOTO
npeacTaBieHus 00 OKpyKalollleM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHUH MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUH JIJISI COBPEMECHHOM ITUBWIIN3AIINH
B €€ T'yMaHUCTHYECKOW HAIMPABICHHOCTH M Ba)XHOW POJU B CO3/IaHUH HOBOM 0Oa3bl
MaTepuaIbHON KYJIBTYPHI, B PEIICHUH TI00AIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOW, THIIEBOM M  IKOJOTHYECKOU
0€301acCHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIICUeHUH YCIIOBHM YCIENTHOTO Tpyda U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAKJIOT'0 YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TIPAaMOTHOCTH: IIOHMMAaHUA  CYIIHOCTA  METOOB
MO3HAHMS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh
moJiydaeMble 3HAHUS JJI1 aHaIW3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro Mupa u
IPOUCXOANTNX B HEM M3MEHEHUN, YMEHUS JeiaTh 0O0OCHOBAaHHBIC 3aKIIOUYCHHUS Ha
OCHOBE HAy4YHBIX ()aKTOB M MMEIONIUXCS JAHHBIX C IEJIbIO TOJIYUCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIB30BaTh XUMHUUYECKHE 3HAHUS A
peleHus MpooeM B peabHbIX )KU3HEHHBIX CUTYAITUAX;

HMHTEpECA K MO3HAHMIO, UCCIIE0BATEIBCKON NEATEIBbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMooOpa30BaHNI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH I1I0 XHMHHU B
COOTBETCTBHH C KH3HCHHBIMH IMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B Pa3lIW4YHBIX cdepax mpodecCHOHATHHOMN
JICSITEIbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI



MertanpeaMeTHbIE PE3YJIbTaThl OCBOCHHS MPOrpaMMbl MO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAYUMBbIC TUIISE dbopmupoBaHus MHUPOBO33PECHUS oOyyaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE TOHATUS, OTPakKaIoIINe
I[EIOCTHOCTh HAyYHOW KapTUHBI MHUpa H cHenudUKy METOJ0B IO3HAHMS,
WCIIOJb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
MPOIIECC, CHUCTEMAa, HAY4YHBIM (haKkT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOIO/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yHUBEpCaJbHbIE Yy4yeOHbIC JeHCTBHUS (ITO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,
peryisTUBHBIE), o0ecrneunBarone GopMupoBaHue (QYHKIIMOHATILHON T'PAMOTHOCTH
U COITMATIbHON KOMITETCHIIUN 00YYaOIINXCS;

CIOCOOHOCTh 00YUAIOIIMXCS UCTOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCalbHble  y4eOHBIC  JICUCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJbTaThl  OTPAXKAIOT OBJIAJICHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYIISITUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS

1) 6a30Bble JJOrHYecCKHe JedCTBUS:

CaMOCTOSITEIILHO bopMyIUpOBATH u aKTyaJIU3UpPOBaTh npooemMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh 1EeNu JACSATEeNbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI I€ATEIBHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIUICHHUS:
BBIJICTIATh XapaKTEpHbIE NMPU3HAKU TMOHSITUW W YCTaHABIMBATH WX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIINE TMOHATHS JJII OOBACHEHHUS OTICIbHBIX (haKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS ¥ KPUTECPUH JJIA KIacCU(PUKAIIMU BEIIECTB U XUMHUCCKUX
peaKIuu;

yCTaHABIMBaTh  MPUUYUHHO-CIEJICTBEHHBIC  CBA3M  MEXKAY  H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyXJIeHUd (MHAYKTUBHBIC, JICAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pPaccMaTpPpUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHATh B TPOIECCE IMO3HAHUS MCIOJIB3YyeMble B XUMHUHM CHMBOJIHUYECKHUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBHIBATh MOJACIbHBIC MPEICTABICHUS — XUMHWYECKUMN
3HaK (CHMBOJI) 3JICMEHTa, XUMU4YecKas popMyra, ypaBHEHHE XUMUICCKONW PEAKIIUHA —
MpU PEIICHUM YYCOHBIX IMO3HABATEIBbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSTh



Ha3BaHHBIC MOJICIBbHBIC TPEICTABICHUS ISl BBIIBICHUS XapaKTCPHBIX IMPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMHYCCKUX PEAKITHA.

2) 0a30Bble HcCIed0BaATEIbCKHE IeHCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB W XUMHUYECKHX
peaxkuuu;

(GopMyIHpPOBATh MENIN U 33J]a4l UCCIICTOBAHMSI, UCIIOJIb30BaTh MTOCTABICHHBIC U
CaMOCTOSATEIHHO C(HOPMYITHMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS
U OCHOBBI Juisi (OPMHUPOBAHWUS THIOTE3bl 1O TIPOBEPKE NPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HaBBIKAMU CaMOCTOSATEIBLHOTO IJIAHUPOBAHUS H  TMPOBECACHUS
YUYEHUYECKUX DSKCIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOIIOIATh 3a XOJIOM
npoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro  pe3ysbTar, (popmMyIupoBaTh
00001IIeHUST ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YIHTATOB HMCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh  OMBIT  YYCHHWYECKOW  MCCIICIOBATEIbCKOH W MPOCKTHOMN
JESATEITBHOCTH, TIPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB PCIICHHMS TPAKTUYCCKUX 3a7ad, TNPUMCHCHHIO PAa3JIMYHBIX METOJ0B
TIO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B  PA3JIMYHBIX HCTOYHUKAX UHGPOpMaIMU  (HAy4dHO-
HOMYJIsIpHAS JIUTEpATypa XUMUUYECKOTO COAEPKaHUs, CIIPABOYHBIE TOCOOUSI, peCypChl
WnrtepHera), aHanu3upoBaThb HWHGOPMAIMIO  pa3IUYHBIX BUAOB U (GopM
Npe/ICTaBIIEeHNUs, KPUTUYECKU OIIECHUBATh €€ TOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

dbopMynHpoBaTh 3ampOChl M MPUMEHSITh Pa3UYHbIE METOIbl MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4eOHBIX  3aaad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSATEIIFHO BBIOMPATh ONTUMANIbHYIO (OpPMY MpeCcTaBICHUS HHMOPMAITTU
(cxembl, rpaduKh, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

MCITIOJIb30BaTh HAYYHBIHN SI3bIK B KQYE€CTBE CPEJNICTBA MPHU pabOTe ¢ XUMUYECKON
uHpopMaIeil: TPUMEHITh MEXIpPEAMETHbIE ((QU3MYecKue M MaTeMaTHYeCKHE)
3HAKK W CHUMBOJIBI, (opMyInbl, abOpeBUATypbl, HOMEHKIATYpPY; HCIOIb30BaTh
3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KomMvmyHHKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eiicTBHUsI:32/1aBaTh BOIPOCHI 110
CYIIECTBY 00CYX/1aeMOW TEMBI B XOJI€ TMAJIOTa U/WIIN JUCKYCCHH,BBICKA3hIBATh UJIEH,
dbopMynHpOBaTH CBOM MIPEITIOKEHUS OTHOCUTEIHHO BHITIOTHEHUS MTPEIII0KECHHON
3a/1auu;



BBICTYIIATh C NPE3EHTAUMEN PpPE3yJbTAaTOB IIO3HABATEIBHOU  JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIITOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHHIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiui yueOHOro MpoeKkTa, u GopMyIupoBaTh BIBOABI O
pe3yibpTaTtaM NPOBEAEHHBIX HCCIEIOBAHUM IYyTEM COIJIACOBAHMUS MO3ULMUA B XOJE
o0CyXeHus U 0OMEeHa MHEHUSIMHU.
PeryjsiTuBHbIE YyHUBepcaJbHbIe y4eOHbIE 1eCTBUSA:
CaMOCTOSATEIBHO  IUIAHUPOBAaTb UM OCYIUECTBIATH  CBOK  ITO3HABATEIIBHYIO
NEATENbHOCTh, omnpenensas €€ LeJId U 3aJadd, KOHTPOJIMpPOBATH M IO MeEpe
HEOOXOAUMOCTH  KOPPEKTHPOBATh TMpPEHJIaraeMblii  aJifOPUTM  JCUCTBUU  TpuU
BBITIOJIHCHUU Y4YEOHBIX M  HCCIEIOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CcHOCO0 WX pelieHus ¢ y4ETOM TMOJIYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XMMHUYECKUX PEAKUMAX; OCYLIECTBIATH CAMOKOHTPOJIb JESITEIbHOCTH
Ha OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI IO XMMHUHU Ha YIITyOJIEHHOM
YpOBHE Ha YPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT crieliupuyYecKue JJis
y4eOHOT0 MpeaMeTa «XHUMHsS» HaydHble 3HAHUS, YMEHUS U CIOCOOBI JACHCTBHI IO
OCBOCHHUIO, MHTEPIpPETAIMd W TMPEOoOpa30BaHUIO 3HAHUM, BUIBLI JACATECIBHOCTU TIO
NOJIYyYCHUIO HOBOI'O 3HAHHWS M MPUMEHEHUIO 3HAHUM B pa3WYHBIX Y4eOHBIX
CUTYyalMsIX, a TaKXKe B PEaJbHbIX KU3HCHHBIX CUTYalUsAX, CBA3aHHBIX C XUMUEH. B
[IpOrpaMMe 10 XMMUH IIPEAMETHBIE PE3YJIbTaThl IIPEACTABICHBI 110 TOaM U3YUYCHHUS.

[IpeameTrHbIe pe3yabpTaThl OCBOCHUS Kypca «O01as 1 HeOpraHUIeCcKass XUMUs
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepHAIBHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE M 3HAUYCHUU XUMUU
B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIM B 00CCIIEUYEHUH YCTOMYMBOTO Pa3BUTHS, B
peIeHnr MPoOJIeM PKOJOTHYECKOM, IHEPTETHUCCKON W THINEBOM OE€30IaCHOCTH, B
pPa3BUTHUHU MEJHMIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB, HOBBIX UICTOYHUKOB SHEPTHH, B
oOecricyeHUH  paIlMOHAIBHOTO  MPUPOAOINOIL30BaHUA, B  (OPMUPOBAHUHU
MHPOBO33pEHUS U OOIIEed KyJIbTyphl 4YeJOoBeKa, a TakkKe DKOJOTHYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHWH,  KOTOpas  BKJIIOYAET:
OCHOBOTMOJIAraronue MOHATUS — XUMHUYECKHAM 3JIEMEHT, aTOM, SIIPO aToMa, U30TOIBI,
3JIEKTpOHHAss O000JIoYKa aroma, S-, P-, 0O-aToMHbBIC OpOUTaIM, OCHOBHOE H
BO30YXKIEHHOE COCTOSHHUS aToMa, THOpHUIM3aIlds AaTOMHBIX OpOWTaleH, WOH,
MOJIEKYJIa,  BAJE€HTHOCTb,  JJIEKTPOOTPULIATEIbHOCTh,  CTEINEHb  OKHCJICHUS,
XUMHUYECKasi CBs3b  (KOBaJiGHTHas, WOHHAs, MeTaJIMuecKas, BOJOPOJIHAs),



KPUCTAJUIMYECKass pEIIETKA, XHUMHUYECKash peakuus, pacTBOp, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJUTUYECKAs]  JUCCOLMALMS, CTENEHb JIMCCOLMAIINH,
BOJIOPOJIHBIN  TMOKa3aTelb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOM 3ddekT
XUMHUYECKOW PEAKIUH, CKOPOCTh XMMHUYECKOM pPEAKIMU, XUMHUUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPUS IIEKTPOTUTHUCCKON AUCCOIUAIINH, TIEPUOJUICCKUIN 3aKOH
JI.1I. MeHnneneeBa, 3aKOH COXpaHEHUsS MAacChl BELIECTB, 3aKOH COXPAHEHUS U
MpEBpaIEHUs YHEPTUM TPU XUMUUYECKUX PEaKIMSIX, 3aKOH TMOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUU SI3bIK
XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JICXKAIlUEe B OCHOBE MOHUMAHUSI MPUUYUHHOCTU
U CHUCTEMHOCTH XHMHYECKUX SIBJICHUN;, COBPEMEHHbBIC MPEJACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJSIPHOM M HAaJAMOJIEKYJISIPHOM YPOBHSX;
NpEACTaBICHUS O MEXaHW3Max XUMHYECKUX PEaKlHil, TEPMOJUHAMUUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHMUs, O XUMHYECKOM PaBHOBECHU,
pacTBopax M JUCHEPCHBIX cHUCTeMax; (DaKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHUU M OE€30MacCHOM HCIIOIb30BAHUU BAXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUYCCKOW JIESITEIBHOCTH 4YeJIOBeKa, OOIIMX Hay4YHBIX
MPUHITUIIAX XUMUYECKOTO TIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUMW: BBISBIATH XapaKTEpHbIE TPU3HAKU TOHATHM,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOUIWE MOHSATHUS TIPH
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(OPMHUPOBAHHOCTh YMEHUSI HCIIOJNB30BATh XUMHUYECKYIO CHMBOJUKY IS
coctaBieHus  GOpMyd  BEHIECTB W YpPaBHEHUHW  XUMUYECKUX  pEaKlui,
cucreMarnueckyo HomeHkinarypy (IUPAC) u TpuBHaibHBIE Ha3BaHHS OTICIBHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHUS OIPEACNATh BaJCHTHOCTh M CTEMEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCOUHEHHUSX, BUJ XHUMHUYECKON CBA3M (KOBAJEHTHAas,
WOHHAsl, METaJuUIM4ecKas, BOAOPOAHAs), THUIN  KPUCTALIMYECKOW  PEHIETKU
KOHKPETHOT'O BEIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCThH CBOMCTB BEIIECTB OT BUAA
XUMHYECKOW CBS3M M THUMA KPUCTAIMYECKON PEmETKH, OOMEHHBIA W JIOHOPHO-
aKIETITOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHON CBS3H;

c(hOpPMHUPOBAHHOCTh YMEHUH: KIACCH(PUIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
[0 UX COCTAaBY, XMMUYECKUE PEAKIMHU MO PA3JIMYHBIM MpPU3HAKAM (YHCIIYy U COCTaBy
pearupyronmx BEMIECTB, TEMIOBOMY J(h(eKTy peakiuu, HW3MEHEHHWIO CTeTeHen
OKUCJIEHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYacTHIO KarTaju3aTopa U JIpyrue);
CaMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU NJISI KIACCU(PUKAIMHA U3YdaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIIUI;



c(OpMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICH Neproanyeckoro 3akona /1. 1.
MenzeneeBa U I€MOHCTPUPOBATh €r0 CHCTEMATU3UPYIOLLYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHHE aTOMOB
U WOHOB XMMMYECKHX 3JIEMEHTOB MEPBOrO—4YETBEPTOro mnepuonoB llepmonnueckoit
cucrembl J[.MI. MenaeneeBa, HCHONB3Yys IOHATHA <«OHEPIETUYECKUE YPOBHMWY,
«QHEPreTUYecKHe TMOAYPOBHM», «S-, P-, Od-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30Y)X/IEHHOE HHEPreTUYECKUE COCTOSAHHS aTOMa»; OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHYECKHX DJIEMEHTOB M HMX COCIMHEHUHM IO IEpUOJaM H
rpynnaM Ilepuonnueckon cucremsl . M. MenaeneeBa, BaJICHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAaHHOCTh  YMEHUM:  XapakTepu3oBaTh  (OMUCHIBATb)  OOIIME
XUMHUYECKUE CBOKMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAATH CYILIECTBOBAHUE
TEHETUYECKOW CBSA3U MEXKIY HEOPraHUYECKMMU BENIECTBAMU C MOMOIIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINA;

cOpPMHUPOBAHHOCTh ~ yYMEHHS  PACKPBIBaThb  CYIIHOCTh:  OKHCIUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUA TMOCPEJCTBOM COCTaBIECHHsS 3JEKTPOHHOrO OaliaHca
ATUX peaKkluid; peakuuid HOHHOTO OoOMEeHa MYTEM COCTABJICHHMS MX TOJHBIX U
COKpalIEHHBIX MOHHBIX YpaBHEHHI; peakui TUAPOJIN3a; peakiui
KOMILIEKcO0Opa30BaHusl (Ha IpUMepe THAPOKCOKOMITTIEKCOB IIMHKA U aJIFOMUHUS);

c(OPMUPOBAHHOCTh ~ YMEHHUS  OOBICHATH 3aKOHOMEPHOCTH  IPOTEKaHUs
XUMUYECKUX PEAKLHUM € YY4ETOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHUs CKOPOCTM XHMMHYECKOM pEakluud B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TAK)KE XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHS IO BIMSHUEM
BHEIIHUX Bo3jaeicTBuid (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMUUYECKHE PEAKIINH, JIexKal1e
B OCHOBE IIPOMBIIIUIEHHOT'O MOJIY4€HHs CEPHOIM KHMCIIOThI, aMMHUaKka, 00Ile Hay4yHbIe
OPUHIUIOB ~ XUMUYECKUX  HPOU3BOACTB;  L€JI€COO0pa3HOCTb  IPUMEHEHUS
HEOPraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY € TOYKH 3pEHHUSA
COOTHOLIEHHUS PUCK-TIONIB3A;

c(OpMUPOBAHHOCTh BIJIAJICHUS] CUCTEMONW 3HAHUH O METoJaX Hay4HOTO
MO3HAHMS SIBJICHUH TpUpOAbl — HaOJIOACHHE, U3MEpPEeHHE, MOJIECIUPOBAHUE,
SKCIIEPUMEHT (pEeajbHbIii U MBICICHHBIN), UCIOJIb3YEMBIX B €CTECTBEHHBIX HAaYyKaX,
YMEHHUS NIPUMEHATh 3TH 3HAHMS NPHU IKCIEPUMEHTAJIBHOM HCCIEAO0BAaHUN BEIECTB U
IUIsL OOBSICHEHUSI XUMUYECKUX SBJICHUM, UMEIOIUX MECTO B IPUPOJE, MPAKTUUECKON
NEATEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOW KU3HH,

c(OpMUPOBAHHOCTh YMEHHUS BBIABISATH B3aUMOCBSI3b XHMHUYECKHX 3HAHHUI C
MOHATHUAMU W TPEACTABICHUSMM APYTMX €CTECTBEHHO-HAYYHBIX IPEIMETOB JIS
00J1€€ OCO3HAHHOI'O MIOHUMAHUSI MaTEPUAIBHOIO €IMHCTBA MUPA;



c(OpPMHUPOBAHHOCTh YMEHHSI MPOBOJAUTH PACUETHI: C UCIIOJIB30BAHUEM MOHSATUI
«MaccoBas J0Js BEIIECTBA B PACTBOPE» M «MOJSpHAs KOHLIEHTpALUsA»; MacChl
BELIECTBA WJIM 00bEMa raza Mo HM3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLIMH BEILIECTB; TEIIOBOTO 3P (HEeKTa peaKinu;
3HAUEHHUs BOJOPOIAHOTO MOKAa3aTessi pPacTBOPOB KUCIOT M IIENOYEeH C U3BECTHOU
CTENEeHBbI0 JUcCCOIManUu; Macchl (00BbEMa, KOJMYECTBA BEILIECTBA) MPOJYKTa
peakluu, €CIM OJHO U3 UCXOIAHBIX BEUIECTB JaHO B BUAE PACTBOpPA C ONPEAEIEHHON
MacCOBOM J10JIel pacTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH);
JI0JIM BBIXOJa MPOAYKTA peaKI; OObEMHBIX OTHOLIEHUH T'a30B;

c(OpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUHN IKCIEPUMEHT (MPOBEJAEHUE PEAKIIMii HOHHOTO OOMEHA, MOATBEPKICHUE
KayeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BELIECTB, OIMpPEIENIEHUE Cpellbl PacTBOPOB
BEUIECTB C MOMOIIbIO MHJUKATOPOB, M3YUYEHUE BIUSHUS PA3NTMUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKON pPEaKIUH, PElIeHHWE SKCHEPUMEHTAJIbHBIX 3a/Jad IO TemMaMm
«Metambl» u «Hemeramib») ¢ coOmogeHueM MpaBuil 6€30MacHOro 0OpaleHus ¢
BelieCTBAaMU U J1abopaTopHbIM  oOopyAoBaHHEM,  (opMyaupoBaTh  LEJb
UCCJICIOBAHUA, TMPEACTABIATh B pa3IMyHON (opMe pe3ynbTaTbl 3KCIEPUMEHTA,
aHAIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH: COOJIIOAATh MpaBWJIA TMOJb30BAHUS XUMHUYECKON
nocyaoi u abopaTopHbIM 00OpYyIOBaHHMEM, OOpalleHHs C BEUIECTBAaMU B
COOTBETCTBHUM C HMHCTPYKUMSIMHU [0 BBIMOJHEHUIO JA0OPATOPHBIX XUMHUUYECKHUX
OTBITOB, HJKOJOTMYECKH LEJIECOO0Pa3HOTO TIOBEACHHS B OBITY U TPYIOBOH
NEATEIbHOCTU B LENSAX COXPAHEHHS CBOErO 3/I0POBBS, OKPYKAKOIIEH MPUPOIHON
cpeabl W JOCTWXKEHHS €€ yCTOMYMBOTO pa3BUTHs, OCO3HABATh ONACHOCTH
TOKCHUYECKOTO JEHCTBHS Ha >KUBBIE OpPraHU3MBbI OINPEIEIEHHBIX HEOPTAHUYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

chOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH II€JICHANIPABICHHBIA TMOUCK
XUMHYECKOW MH(OpMAIMK B PA3IUYHBIX MCTOYHHMKAX (Hay4dHass M y4eOHO-Hay4dHas
JTUTEepaTypa, CpelicTBa mMaccoBod mHpopmaruu, HTEpHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(POpPMAIINIO, TIepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBICHHOW y4eOHOM 3a1auei.



TEMATHYECKOE INVNIAHUPOBAHHUE 11 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aeyioB M TeM Konrpouabnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmbI padoThI padoTsI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aToMa.
[Tepuonnueckuii
3aKOH B By 10K
nOIMOTEKA
11 I1 9
CPHOAIIECKAR https://myschool.edu.ru/
cucrema
XUMHAYECKUX
aneMeHToB /l.
N. MenngeneeBa
Crpoenue
12 BCIIICCTBA. 11 1 bubnuorexa [JOK
' Mmuoroo6pasue https://myschool.edu.ru/
BEIIECTB
13 XuMHU4YeCKHue 19 1 3 bubnuorexa [JOK
peakuuu https://myschool.edu.ru/
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeramnsr 31 1 3 bubmorexa HOK
https://myschool.edu.ru/
2.2 Mertaiibl 23 1 2 bubmotera [IOK
https://myschool.edu.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Meto sl
31 IMO3HAHUS B 9 bu6mmoreka [JOK

XUMHHU. XUMHUSA
U KU3Hb

https://myschool.edu.ru/

Hroro no paszneny 9
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OBLLEEE
KOJIMUECTBO
YACOB I10
TTIPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHME 11 knace

Ne KoanuecTBo yacon DJIeKTPOHHBbIE
Tema ypoka Bee KoHnTtpoJs IIpakTHyec f[[:;:en uugposbie
n/ o HbIe KHe o o0pa3oBaTellbH
n padoThI padoTsI ble pecypchl
Atom. CocraB bubnuoteka
1 ATOMHBIX SIJEP. 1 [HOK
XUMUYECKU I https://myschool.e
3JIeMeHT. M30TonEkl du.ru/
Crpoenue bubnuoreka
2 9JIEKTPOHHBIX 1 [HOK
000JI0YEK aTOMOB, https://myschool.e
KBAHTOBBIE YHCJIA du.ru/
Knaccuduxkarus bubnuoteka
3 XUMHUYECKUX 1 HOK
2JIEMEHTOB (S-, pP-, https://myschool.e
d-, f-amemenTsI) du.ru/
Pacnipenenenue bubnuoteka
4 3JICKTPOHOB T10 1 [HOK
ATOMHBIM https://myschool.e
opOuTamsm du.ru/
DJIEKTPOHHBIE
KoH(puUrypamuu bubnuoteka
5 aTOMOB 3JICMCHTOB 1 HOK
B OCHOBHOM U https://myschool.e
BO30YXIEHHOM du.ru/
COCTOSTHUU
DIEKTPOHHBIE
KoHHrypatH bubnuoreka
6 HOHOB. 1 HOK
SMeKTpooTpULATEN https://myschool.e
du.ru/
BHOCTD
[Tepuonuueckuii
3aKOH U
ITepuoanueckas bubmmorexa
7 cucremMa 1 HOK
S — https://myschool.e

anemeHTOB J[. 1.
MeneneeBa, CBs3b

du.ru/
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C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTHU
U3MEHEHUS CBOWCTB

XAMHAYECKAX
bubanoreka
JJIEMEHTOB U oK
8 00pa3yeMbIX MU .
https://myschool.e
MPOCTBIX U
du.ru/
CJIOKHBIX BEIIECTB
10 Tpymram u
nepuoaam
CucreMaruzamus u
9 00001IeH1e 3HAHNI
10 TEME
Buaer xummaeckoin
CBsI3U. MexaHn3MEI
bubanorexa
o0pazoBaHus
" [HOK
10 KOBQJIEHTHOM CBS3U.
BoJ10pOIHAs CBSIZb https://myschool.e
nop . du.ru/
MexxMoNeKyIapHbIe
B3aMOJEHCTBUA
BanentHocTh 1
BaJIEHTHBIE
BO3MOYKHOCTH
Bbubanorexa
aToMOB. CBS3b OK
11 AIEKTPOHHOU 1
CTOVKTYDLL MOLCKVIL https://myschool.e
PYKTYP Y du.ru/
C ux
T€OMETPUYCCKUM
CTPOCHHEM
[IpencraBneHus o
bubnauoreka
KOMILIEKCHBIX OK
12 COEIMHEHUSIX 1
https://myschool.e
COCTaB "
du.ru/
HOMEHKJIaTypa
BemectBa
MOJIEKYJIIPHOTO U bubnuoreka
13 HEMOJIEKYJIIPHOTO I[HOK
cTpoeHus. THIIbI https://myschool.e
KPUCTAJUIMYECKUX du.ru/

pEIIETOK U
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CBOMCTBA BEILIECTB

14

[TonsiTue o
JUCIIEPCHBIX
CUCTEMAX.
IIpencrasnenue o
KOJIJIOMJIHBIX
pacTBopax

bubnunoreka
[HOK
https://myschool.e
du.ru/

15

HUctunHubie
pacTBOPBIL:
HACBIIICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparsr

bubnuoreka
[HOK
https://myschool.e
du.ru/

16

CnocoOsbl

BI)Ip AKCHUA
KOHILEHTpaHA
pacTBOpOB

17

Pemenue 3amau ¢
HCIIOJIb30BaHIEM
MOHATHH ""MaccoBas
JTOJIS
pacTBOPEHHOTO
BemecTna",
"MoJIsipHas
KOHIEHTparus"

18

Knaccudukanus n
HOMECHKJIaTypa
HEOPraHHUYCCKUX
BEIIECTB

bubnunoreka
LHOK
https://myschool.e
du.ru/

19

Cucremarusanus u
000011eHrEe 3HAHUI
110 TEME

20

KonTposbHas
pabora 1mo Temam
"CtpoeHue atoma.
[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
anemeHTOB J[. 1.
Menneneena",
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"CtpoeHue
BEIIECTBA.
Mmuoroo6pa3ue
BelecTB"

Knaccudukarus
XUMHYECKHAX
peakuuii B
HEOpPraHU4YeCKON 1

OPraHNu4eCcKou
bubanoreka
XAUMHHA. 3aKOH OK
21 COXpaHEHHUs MacChl Ifit p hool
ps://myschool.e
BEILECTB; 3aKOH du.ru/
COXpaHEHHUS U '
MIpeBpaIeHus
SHEPTUH MPHU
XAMHYECKIX
peaKImsIX
TennoBsie 3¢ dexThI
bubanorexa
XAMHYECKIX 1IOK
22 €aKIUH.
P https://myschool.e
TepMoxumuueckue
du.ru/
YpaBHEHUS
Brruucnenuns mo
YpaBHEHUSIM
XAMHYECKIX
23 .
peakuii u
TEPMOXUMHUYECCKUM
yYpaBHEHUSIM
CkopocTh
XUMHAYECKOH
.. bubanorexa
peakuu, eé 1OK
24 3aBUCUMOCTE OT
https://myschool.e
Pa3IUYHBIX duru/
daxropos. Karanus '
1 KaTaJIu3aTOPbI
bubnaunoreka
I'omoreHHbIE U LIOK
25 TETEPOreHHBIE
https://myschool.e
peaKiiH du.ru/
IIpakTrueckas
26 pabota Ne 1 o Teme

"Bauguaue
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Pa3ITUYHBIX
(baxTopoB Ha
CKOPOCTb
XUMHYECKOM
peakuun"

27

OO6parumbie u
HeoOpaTUMbIe
peaKiuu.
XUMUYECKOE
paBHOBecHe

bubnuoreka
[HOK
https.//myschool.e
du.ru/

28

[IpakTnueckas
pabota Ne 2 o Teme
"Brnustaue
pa3IMYHbIX
(akTopoB Ha
MOJIOKEHHE
XUMHUYECKOTO
paBHOBecHs"

29

DIIEKTPOJIUTHYECKA
s IACCOIMALINS.
CunbHbIC U cl1a0bIe
AJICKTPOJIUTHI.
CreneHb
JIHACCOIHAIIAHN

bubnunoreka
IHOK
https://myschool.e
du.ru/

30

Honnoe
MIPOM3BEICHUE
Bojbl. Cpena
BOJIHBIX PACTBOPOB.
Boaopoansrit
nokazatens (pH)
pacTBopa

bubnunoreka
LHOK
https://myschool.e
du.ru/

31

I'uaponus cosneil.
Peakuuun,
MPOTEKAIOIIKE B
pacTtBopax
3JIEKTPOJIUTOB

bubnunoreka
LHOK
https://myschool.e
du.ru/

32

IIpakTuueckas
pabota Ne 3 o teme
"Xumnueckue
peakuuu B
pacTBopax
IEKTPOJIUTOB"
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33

OKHCIIUTEIIBHO-
BOCCTAHOBHTEJIbHEIE
peakiuu.
Baxneimme
OKHCIIUTENN U
BOCCTAHOBHUTEIIN

bubnunoreka
[HOK
https://myschool.e
du.ru/

34

Meron
AJIEKTPOHHOTO
(?71eKTOHHO-
HMOHHOT0) OanmaHca

35

DNeKTpoIn3
pacTBOpoB U
pacIiaBoB BEIIECTB

bubnuoreka
[HOK
https://myschool.e
du.ru/

36

Pemenne 3amau
pa3J'II/I‘—IHI)IX THUIIOB

37

Pemenue 3agau
pa3J'II/I‘—IHI)IX THUIIOB

38

CucreMaTu3amnus u
000011IcHIE 3HAHMI
10 TEME
"XuMHu4YecKue
peakuun"

39

KonTposbHas
pabora 1o Teme
"XuMuuecKue
peakuun"

40

Ilonoxenue
HEMETaJJIOB B
[Tepuoauueckoit
CHCTEME
XUMHYECKUX
anemeHToB /[l. W.
Menneneesa n
0COOEHHOCTH
CTPOEHUSI X
aTOMOB.
dusnueckue
CBOMCTBA
HEMETAJIOB

bubnunoreka
LHOK
https://myschool.e
du.ru/

41

Annorponus
HEMETAJJIOB (Ha

Bbubnaunoreka
LHOK
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npumepe
KUCIIOpOJia, CEpBbl,

https://myschool.e
du.ru/

docdopa u
yriepoja)
Bopopon:
bubanorexa
MOJIy4YeHHUE, oK
42 busnueckue u 1
https://myschool.e
XUMHYECKHE
. du.ru/
cBoricTBa. ['mapuasl
T"ajorensr:
HaxOXXIEHNE B
bubanorexa
MIPUPO/IE, CIIOCOOBI
[HOK
43 MOJTy9IEHUS,
https://myschool.e
¢buznueckue u
du.ru/
XUMHYECKHE
CBOMCTBA
["asioreHoBO10pO 1B
N bubnnoreka
. Baxxueiimue
[HOK
44 KHUCJIOPOJICOAEPKAI]
https://myschool.e
e COEIUHEHUSI
du.ru/
TaJIOr€HOB
JlabopaTopHbIe 1
MIPOMBIIIJICHHBIE
CIIOCOOBI Bbubanorexa
45 MTOJTyYCHUS [IOK
TraJI0reHoB. https://myschool.e
[Ipumenenne du.ru/
TaJIOr€HOB U UX
COEeUHEHNN
[IpakTuueckas
pabota Ne 4,
Pemenue
46
IKCIIEPUMEHTAJIbHBI
X 3a7a4 [0 TEME
"["anorexs!"
Kucnopon:
nabopaTtopHbIe U
Bbubanoreka
MIPOMBIIJIEHHBIE oK
47 CIIOCOOBI 1
https://myschool.e
MOJTY4YEeHHUS,

¢buznyeckue u
XUMUYECKHe

du.ru/
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cBoiictBa. O30H.
IIpumeHenue
KHCJIOpO/Jia U 030HA

bubnuoteka
48 Oxkcunpl u [HOK
IIEPOKCH/IBI https://myschool.e
du.ru/
bubnuoteka
49 Pemenue 3anau [HOK
Pa3IMYHBIX TUIIOB https://myschool.e
du.ru/
Cepa: HaxoXJIeHHE
B MPUPOJIE,
bubnuoteka
CIIOCOOBI oK
50 MOJTy9YEHUS, 1
https://myschool.e
¢buznueckue u
du.ru/
XHUMHYECKUC
CBOICTBa
bubnuoteka
51 CepoBoaopon, HOK
cynbhuapt https://myschool.e
du.ru/
Kucnoponconepxa
1[1e COeANHEHUS
52 cepbl. OcOOCHHOCTH
CBOICTB CEpHOM
KHCIIOThI
[IpakTuueckas
pabota Ne 5.
bubnuoteka
Pewrenne OK
53 IKCIIEPUMEHTAJIbHBI .
https://myschool.e
X 3a/1a4 10 TeMe
- du.ru/
"Cepa u eé
coequueHus"
A30T: HaXOXK/IeHUE
B MIPUPOJE,
CHOCOObI bubnuoreka
54 MIOJIy4EHUS, I[HOK
¢buznyeckue u https://myschool.e
XUMUYECKHUE du.ru/

CBOMCTBa. AMMHAK,
HUTPHUIBI
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Kucnoponconepxa

A€ COECINHEHUS bubaunoreka
55 azorTa. [HOK
Ocobennoctu https://myschool.e
CBOWCTB a30THOM du.ru/
KHCIIOTHI
[Ipumenenue azora bubnuoreka
56 U €r0 COCUHEHHU. [HOK
A30THBIE https://myschool.e
ynoOpeHus du.ru/
docdop:
HaX0XJICHUE B
MPUPO/IE, CIIOCOOBI
bubnuoteka
MOJTy4eHUS, OK
S7 (dbuznveckue u 1
https://myschool.e
XHUMHYECKUC
y du.ru/
CBOMCTBA.
dochuas u
dbochun
Oxkcunbl dhocdopa,
bubnuoteka
dhocdhopconepxamu OK
58 e kucnotTel. Coim .
(bocdopHoii https://myschool.e
P du.ru/
KHCJIOTHI
[Ipumenenne
bubnuoteka
dbocdopa u ero
. LHOK
59 COEIMHEHU.
DocdopHble https://myschool.e
P du.ru/
ynoOpeHus
[IpakTuueckas
pabota Ne 6.
Pemenne
60 IKCIIEPUMEHTAJIbHBI
X 3a71a4 110 TeMe
"AzoT 1 pochop u
UX coequHeHus"
Yraepon:
HaX0XJICHUE B bubnuoreka
61 IpUPOAE, I[HOK
AJUIOTPOIIHbIE https://myschool.e
MOAU(HUKAIIH; du.ru/

¢busnyeckue u
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XUMHUYCCKUEC
CBOIiCTBA,
IIPUMEHEHNE

62

Oxkcupg
yraepoaa(ll), oxkeun
yraepoga(lV),
YTOJIbHAs KUCJIOTA U
e€ conm

bubnunoreka
[HOK
https.//myschool.e
du.ru/

63

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

64

Kpemnwuii:
HaX0XJIEHUE B
MIPUPO/IE, CIIOCOOBI
MOJIy4eHUs,
¢buznueckue u
XUMUYECKHE
CBOMCTBA

bubnuoreka
[HOK
https://myschool.e
du.ru/

65

Oxcun
kpemuusi(1V),
KpPEeMHHUEBast
KHCJIOTA, CUIINKATHI

bubnunoreka
[HOK
https://myschool.e
du.ru/

66

[Ipumenenne
KPEMHHS ¥ €TO
COEIUHEHU.
Crexiio, ero
MOJTy4YCHHUE, BUIBI
CTeKJIa

bubnnoreka
IHOK
https://myschool.e
du.ru/

67

Pemrenue 3agau
Pa3IMYHBIX THIIOB

68

Cucremaruzanus U
000011eHrEe 3HAHUI
110 TEME
"Hemertannasr"

69

KonTposbHas
pabora 1o Teme
"Hemeraynsr"

70

Amnanus
pe3ynbTaToB
KOHTPOJIbHOU
paboTbI, KOPPEKIHUS
OLINOO0K
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Tlomoxxenue
METAJIOB B

IIepuoauueckoit
cucTreme
bubnmmoreka
XUMHUYECKUX Ok
71 3JIEMEHTOB. 1
https://myschool.e
OcobeHHOCTH
du.ru/
CTPOCHHUS
AIEKTPOHHBIX
000J10YeK aTOMOB
METaJJIOB
O6mue puznueckne
B bubnuoreka
CBOMCTBa METAJLJIOB. OK
72 [Ipumenenue 1
https://myschool.e
METaJJIOB B OBITY U
du.ru/
TEXHHUKE
bubnmmoreka
73 CrutaBsl METAJLIOB. [HOK
Koppo3sus meramios https://myschool.e
du.ru/
74 Pemrenue 3agau
Pa3IUYHBIX TUIIOB
DIIEKTPOXUMHUYECKHI
U psAll HANPsDKEHU N bubnuoteka
75 MetaioB. O0mue [HOK
CIIOCOOBI https://myschool.e
HOJTy4eHHs du.ru/
METAaJIIOB
Oo01mas
XapaKTEPUCTHKA
MeTaioB |A-
TPYIIIbI
[Tepuoauueckoit
CUCTEMBI bubnuoteka
76 XUMHYECKUX [HOK

snemeHToB. Harpuit
U KaJum:
MOJTy4eHHE,
¢busnyeckue u
XUMUYECKHE
CBOMCTBA,
IpUMEHEHHE

https://myschool.e
du.ru/
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MPOCTHIX BEUIECTB U
UX COEOIUHEHUN

Oomas
XapaKTEePUCTHKA
metaioB HHA-

TPYIIIBI
[Tepnoanueckoit
CHCTEMBI
XUMHYECKIX bubnnoreka
77 2JIEMEHTOB. Maruuii LIOK
M KaJIbIUH: https://myschool.e
MOJIy4YEHHE, du.ru/
¢uznueckue u
XUMHYECKUE
CBOIICTBA,
MIPUMEHEHHE
MPOCTHIX BEIIECTB U
UX COCIMHEHNN
JKécTkoCTh BOJEI U bubnmotexa
78 CITOCOOBI €€ HOK
S — https://myschool.e
du.ru/
AnmoMuHMIA:
MOJTy4YEeHHUE, bubnuoteka
79 busnyeckue u IIOK
XUMHUYECKHE https://myschool.e
CBOIICTBA, du.ru/
MPUMEHCHHE
AMmdoTtepHbIe
CBOMCTBA OKCHA U
FHApoKCHIa bubanorexa
80 AJTIOMHHUS, HOK
https://myschool.e
TUJIPOKCOKOMILIIEKC duwru/
Bl ATIOMHHUS, UX
MPUMEHEHHUE
81 Pemenue 3amau
Pa3IMYHBIX TUIIOB
IIpakTnueckas
pabota Ne 7.
82 Pemenne
JKCIIEPUMEHTAIIbHBI

X 3aaa4 110 TeME€
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"MeTtauIbl TIIaBHBIX

noarpynm”
Oomas
XapaKTEePUCTHKA
METAJIJIOB
OOOYHBIX Bubnnoreka
83 noarpymn (b- IIOK
IpyIII) https://myschool.e
[Tepuonueckoi du.ru/
CUCTEMEI
XUMHUYECKUX
JJIEMEHTOB
dusznueckue n
bubanoreka
XUMHYECKHE OK
84 CBOWCTBa Xpoma 1 1
o https://myschool.e
€ro COeINHEHNN, UX
du.ru/
MIPUMEHEHHE
Baxneiimnme
COEIMHEHUSI
bubanorexa
Maprasiia.
HOK
85 [Tepmanranar
https://myschool.e
KaJlHsi, ero
du.ru/
OKHUCIIUTEIbHBIC
CBOMCTBaA
dusnyeckue u
XUMHUYECKHE
. bubanorexa
CBOMCTBA KeJie3a U OK
86 €ro CoeqMHEHUIA. 1
oviee i https://myschool.e
i du.ru/
MPUMEHCHHE
CILJIABOB JKeJie3a
dusznueckue n
bubnauoreka
XUMHUYECKHE OK
87 CBOMCTBA MEJIH H €€ 1
N https://myschool.e
COE€IUHEHHH, NX
du.ru/
MPUMEHECHHUE
duznueckue n
XUMHYECKHE bubnuoreka
88 CBOMCTBA IIUHKA U I[IOK

€ro COCIUHEHUH, UX
IIPUMEHEHHUE.
I'mapokcokoMILIeKC

https://myschool.e
du.ru/
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bI IIUHKA

89

[IpakTnueckas
pabota Ne 8.
Pemenue
IKCIIEPUMEHTATHHBI
X 3aJ1a4 10 TeMe
"MerTaibl
MOOOYHBIX

noarpynn”

90

Pemenue 3amau
pa3J'II/I‘-IHI)IX THUIIOB

91

O06o00menue u
CHCTEMAaTHU3aLUs
W3yYEHHOTO
Marepuaia 1o TeMe
"MeTamnsr"

92

KontponbHas
pabora 1o Teme
"Mertayuter"

93

AHanu3
pe3ynbTaToB
KOHTPOJIBHOM
paboTHI, KOPPEKITUS
OIINO0K

94

Ponp xumMuu B
oOecrnieyeHN
YCTOWYUBOTO
pa3BUTHUSA
YyeJIOBEYECTBA.
IlonsaTue o
Hay4YHBIX METOJIaX
HCCIEI0BaHUS
BEIIECTB

bubnuoreka
LHOK
https://myschool.e
du.ru/

95

Hayunsie
TIPUHITUTIBI
OpraHu3aiuu
XUMHYECKOIO
MIPOU3BOJCTBA.
[IpomblieHHBIE
CITOCOOBI
MOJTy4YeHUS
BaKHEHUIITUX

bubanoreka
HOK
https://myschool.e
du.ru/
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BEIIECTB
XHUMHYECKOE
bubaunoreka
3arpsi3sHEHUE
N [HOK
96 OKpYKaromen 1
- https://myschool.e
pea du.ru/
MOCJIEACTBUS D
XuMUs U 3J0pOBbE bubnuoteka
97 YyeJioBeKa. 1 [HOK
JlexapcTBEHHBIE https://myschool.e
CpeacTBa du.ru/
Xumus nuum. Ponb
bubanorexa
XAMHWH B OK
98 olecrieueHnu 1 I
S https://myschool.e
m du.ru/
0€30I1aCHOCTH
KocMmernueckue n bubanorexa
99 napQpromepHbIe 1 [HOK
cpeacTBa. beitoBas https://myschool.e
XUMUSA du.ru/
XUMHS B
CTPOMTEIIbCTBE. bubnuoteka
Baxxneimme
100 SKHEHIITH 1 [IOK
CTPOUTEIbHBIE U https://myschool.e
KOHCTPYKI[MOHHbIE du.ru/
MaTepHuabl
XHMHA B CETLCKOM
. bubnuoreka
XO3SICTBE. OK
101 | Opranuueckue u 1 .
https://myschool.e
MHHEpaJIbHbIC
du.ru/
ynoOpeHust
Cucremaruzanus u
102 | o0000EeHne 3HaHUI 1
110 TEME
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»
Xumus 10 knacc yriayonennsiit ypoens /I'abpuensu O.C. , Octpoymon WU.T'.,

CnankoB C.A. Mocksa "[Ipocsemienue”

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMusi B TeCTax, 3a/1a4ax,
ynpaxuenusx. 11 kimace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KontponbHbie 1 IpoBepoUHbIe pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHast
kHHTa 17151 yautensi». Yacts 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas
KHHTA J71s1 yauTens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemetos, N.I".OctpoymoBa «3amaun Mo XUMUH U CIIOCOOBI
ux pemeHus» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kimacc moypoyvHble TUTaHBI IO YICOHHUKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmacey, - M.:

Ok3ameH, 2019r.



9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XUMUYECKHI SKCIIEPUMEHT B 11Kose 11

kiace»; - M.: Ipoda. — 2019 rox.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiit 11 yuurenst «5 uay Ha ypok
XAMUN

http://him.1september.ru Enunas komnekuus [{OP: [IpenmerHas KoyeKus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
sKcriepuMeHThI: xumus. Komtekmus Poccniickoro o01eo0opa3oBaTeIbHOTo mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickast oumizaia MIKOJbHUKOB M0 XUMHU
http://chem.rusolymp.ru Oprannueckas XUMHUs: SJICKTPOHHBIA YUCOHHK I
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JIEKTPOHHBIA YISOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUTEK: XUMHUS
http://www.chemistry.ru lucranimonsas oauMIaza mo XUMHUU:

TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHbINA MPOEKT
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