


MNOACHUTEJIBHASA 3AIINCKA

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
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE 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.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME E€CTeCTBEHHO-Hay4yHOro oOpa3oBaHus yvamuxcsi 11 kmaccoB. M3yuenue
npenMeTa, pealn3yeMoe B YCIOBUAX AU(PGHEpEeHIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, MPU3BAaHO O00OecTeunuTh O0O0Ie00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO JJisl ajanTalii X K OBICTPO
MEHSIOIIUMCS YCIIOBUSAM >KM3HU B COLIMYME, a Tak)Ke JIJISl MPOJIOJDKEHUS O0yUeHHUs
B OpraHu3alusx MpodeccuoHaIbHOrO0 00pa3oBaHMsl, B KOTOPbIX XUMUS SIBISIETCA
OJTHOM M3 MPUOPUTETHBIX AUCLMILINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHPETAli0 B  COOTBETCTBMM C  OCHOBONOJAraroluMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB OOYy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIHME BBINOJIHAEMbIE MPOrpaMMOMl Mo
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsl, peaau3alus KOTOpoill olecrnednBaeT
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 IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HTOTOBOM arrectaiui B (OpME €IUHOTO TOCYAApCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypHUpOBaHUWE €ro IO KjaccaMm, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEIMETHBIX 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 o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMSAM B TMPOTrpaMMe MO XMMHUHU MPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOYYEeHHUS Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPEIHETO Mpo(decCHOHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsl, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MPOrpaMMBl CpPEIHEro oOIero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUS U COLMAJIIBHOTO Pa3BUTHUs OOy4aroluxcs, Ha (OPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYa IbHbIX YMEHUI, YMEHHMH pallMOHaIu3alui y4eOHOro TpyJa |
000OIIEHHBIX CHOCOOOB  JEATENIBHOCTH, WMEKIINX MEXKIUCIUILTMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapasiomuMu npeameTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3y4YeHUs
ABIsieTCs yrayOnéHHeli Kypc — «OOmass u HeopraHuueckas xumusi». [lpu
ONpEJENIeHUH MOAXOA0B K OTOOPY M CTPYKTYPHOM OpraHu3alvu COJAEpKaHUS
ATOr0 Kypca B IIporpaMMe IO XHUMHH 32 OCHOBY NPUHATHI nojoxeHuss I'OC COO
0 paznuuusax 0a30BOT0 U yriayOJIEHHOTO YpOBHEH U3YUEHUS NIPEIMETA.

OcHoBy cozaepkanusi Kypca «O0mias 1 HeOpraHUYecKasi XUMUsD COCTaBIISET
COBOKYITHOCTb MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSAIIMXCS K 6230BOMY YPOBHIO
U3y4YeHUs TMpeaMera. OJTa CHCTeMa 3HAHMM  MOJydaeT  ONpeAETEHHOE
TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO
0ot 00bEM (haKTONOTHYECKOTO Marepuaina. Tak, Ha yriayOJEéHHOM ypOBHE
U3y4YEeHHs] TIpeaMeTa oOecleyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO yBEITUYCHUS
00BbEMa 3HAHUI 0 XUMUYECKHUX AJIEMEHTaX U CBOMCTBAX UX COCJMHEHHI Ha OCHOBE
pacHIMpeHus U yriyOJieHus TPEeJICTABICHUH O CTPOSHUHU BEIIECTBA, XMMHUYECKOM
CBS3M M 3aKOHOMEPHOCTSIX MPOTEKAaHMUS PEaKIMil, paccCMaTPUBAEMBbIX C TOYKH
3pEeHHs] XUMHUYECKOM KHUHETUKH M TEpMOJMHAMUKH. M3ydueHue mepuoamdeckoro
3akoHa W llepuogmyeckoil cHUCTEMbl XMMHUYECKHX DJEMEHTOB Oa3upyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHUUYECKUX MPEICTABICHUSIX O CTPOEHHUH aToMma.
XuMHYECKast CBSA3b OOBACHSETCS C TOUKH 3PEHUS SHEPTETUYECKUX U3MEHEHUH TIPH
e€ 00pa3oBaHMM W pa3pyIICHUH, a TaKKE€ C TOYKH 3PEHUS MEXaHU3MOB €&
oOpa3zoBanusa. M3yueHue THUMOB peaknuii gOomMONHSAETCS (HOPMUPOBAHHEM
NpeICTaBIeHUH 00 3JIEKTPOXUMHUUYECKUX MPOIECcCax W DIIEKTPOJIM3E PACIUIaBOB U
PacTBOPOB BEILIECTB.

Ocoboe 3HayeHWe WHMEET TO, YTO Ha COJEpPKaHHE KYpCOB XUMUH
yIIyOJIEHHOTO YPOBHS U3YUEHUs JUIs KIAcCOB ONpeAesiEHHOro npoduis (IJ1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHHH K oOmieil cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHUE CMEXHbIE IIpeaAMeEThl. Tak, Hanpumep,
B COJICpKaHUM TMpeaMeTa NSl KJIACCOB XUMHUKO-(OU3UYECKOTO Mpoduis O0JIbIIoe
3HayeHue OyayT MMETh AJIEMEHTHhl yueOHOro maTtepuana mo oOuieit xumuu. [Ipu
W3y4YEeHUU IMIpelMeTa B JaHHOM Cllyyae akKIEeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB ITO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3HKE: ATOMHO-
MOJIEKYJsSIpHasi Teopus (MOJEKyJspHass Teopus B (hU3HMKE), 3aKOHBI COXpaHEHUS
MacChbl M DHEPrUH, 3aKOHbl TEPMOJMHAMHUKH, 3JIEKTPOJW3A, MNPEACTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B TO e BpemMs B COIEpKAHMM HpeAMeTa I KJIacCOB XHMHKO-
Oouosiornueckoro npodusis O0OabIIUN yAENbHBIM Bec OyleT UMETh OpraHuYecKas



xumus. B 3TOM ciaydae mpenocTaBiISeTCS  BO3MOXHOCTH sl Ooliee
00CTOATENILHOTO  PACCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI M apyrue. Ilpm 3TOM 3HaHUA O COCTaBe M CBOWMCTBAaX MpEICTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CIY>XKaT OCHOBOW ISl W3y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, IbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0I1IeHaYYHBIX METOJ/IOB TTO3HAHUS U OMbITa MPAKTUUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMU B COCTaB
npeaMEeTHhIX obOnactelt «EcTecTBeHHO-HayudHbIe MpeaMeTh», «MaremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Ipyu um3ydyenun yyeObHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTENICHHON 3HAYUMOCTHU SIBJISETCS (hOPMUPOBAHUE OCHOB
HAyKd XUMHHU Kak oO0O0JIaCTH COBPEMEHHOT'O €CTEeCTBO3HAHUSA, IPAKTUUYECKOM
NEATEILHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsI TpeIMeTa Mpeirnoaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opmupoBaHue mnpeACTaBIECHUN: O MaTepUaIbHOM €IUMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH ABJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredyeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBON 0€30MMacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOUHUKOB 3HEPTUU, B
o0ecreyeHny palruoHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOTHON Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIAPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX W
KMHETUUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIKX
Hay4YHbIX IPUHLIHUIAX XUMAYECKOTO TPOU3BOICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHMUYECKHUX 3HAHUM ISl OOBSICHEHUS



KJIFOUYEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIINI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M MPOU3BOACTBEHHON JE€ATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BEILIECTB;

e YyINIyOJI€HUE  TPEJACTABICHUH O  HAay4yHbIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIIMHNX MECTO B
NPUPOJIE, B MPAKTUUECKON JEITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mimane peanmu3anu NEpPBOOYEPEHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(GyHKIMI 11EJIOCTHOW CHUCTEMBbl CPEeJHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM YpOBHE OCOOYIO  aKTyaJlbHOCTh
npuoOpeTaroT TaKue 1eJIU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HCCIICAOBAaHUNW B XMMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
00I11e4YeIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPUYECKHUX
CrocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS] K CaMOOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHWW W HABBIKOB Pa3yMHOIO IMPUPOOTNOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUYCHUS! XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeaHero obmero oopa3oBanus, coctaBiseT B 11 kimacce — 102 gaca (3
yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sAznep. XUMHUYECKUU anemeHT. M3oTonel. CtpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTHUECKHE YPOBHU U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukanus XuMU4ecKux 31€MeHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPHUOI0B
B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpalluu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. Csi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM © MepHojaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Menpaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTaiindeckas. MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0IpHOCT, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJ€HTHOM cBs3u. KparHele cBa3u. Bopoponnas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAUHEHUN
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemiectBa  MOJNEKYJISIpHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukarus n HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HAa3BAHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanysa XMMUYECKUX peaklfil B HEOPraHUYECKOM M OpPraHUYECKOM
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEHIECTB; 3aKOH COXPAHEHHUS M MPEBPALLCHUS



SHEPIUM MpHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (PaKTOPOB.
['omoreHHble U reTeporeHHble peakiuu. Karanus u karaau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JaBJICHUE U KOHILIEHTPALIUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienoyHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

DKCIIEpUMEHTAIbHBIE METOIbl HW3YUYCHMsI BEIIECTB W WX NPEBpaIlCHUN:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEaKIUH U IOJOKCHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (HAa MpUMEpe KHUCIO0POa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MApPUBI.
TomnMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MOMydeHHS, (GU3UYCCKHE H
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHeume KUCIOpOICOAEpKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciaoposa. Pu3ndeckue U XMMHUYECKHUE CBOMCTBA M NMPUMEHEHHE KHCIOpoaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cynbduabl. Oxcug cepboi(1V), oxcua



cepoi(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coir. OCOOEHHOCTH CBOWCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MOMYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHenue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckne W XUMHUUYECKHE CBOMCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroyb, ajncopOuusa. Dymnepensl, rpadeH, yriepoJHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COECIMHEHUH.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOJy4YeHUs, (PU3HUECKUE H
xumuueckue cBoirictBa. Oxcupn kpemuus(lV), kpeMHHEBass KUCIOTa, CUIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnuHeHnil. CTeKo, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetawioB.  OOmmue  crnocoObl
HOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIHUs, NUPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPpPO3UHU.

O6mrass xapakrtepuctuka meTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHYECKUX DJJIEMEHTOB. Hatpuii u kanmii: mnonydeHwe, ¢GuU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii M Kalublui: ToJdydeHue, (QU3NYeCKue W
XUMUYECKHE CBOMCTBA, NPUMEHEHUE TMPOCTBHIX BEUIECTB U HUX COCIMHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBOMCTBA OKCHIA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanyeckor CUCTEMbl XUMUYECKNX 3JIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

Ou3nuecKue M XMMHUYECKHE CBOWCTBA MapraHia M €ro COEOUHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
rugpokcuabl U cou xkenesa(ll) u sxenesa(lll). [Monmydenue u mpuMeHEHHE JKee3a
Y €ro CILJIABOB.

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

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOICTBA OKCHJIA ¥ TUJPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pumeHnenue
[IMHKA U €TO COCTMHEHUM.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIJIOB C BOAOMN (BO3MOKHO HCIOJb30BaHUE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAIOB, B3aUMOJAEHCTBHE THAPOKCUAOB ATIOMHHUS M LHHKA 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.

Ponps xuMum B o0ecrieueHr YCTOMYMBOTO pa3BUTHUs desioBeuecTBa. [loHsaTHE
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [I[poMbIlIEHHBIE CITOCOOBI MOJYYEHUSI METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCHEACTBUS.
Ponp xumMuu B o6ecriedeHrH SHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
HCMOJIB30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XumMun B pa3BUTUU MEIULIUHBI.

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

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 UCIOJIb30BAHUS MPENapaToB OBITOBOW XWMHU B IOBCEIHEBHOMU
KU3HU.



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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHbIE YI0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 2JIEKTPOHUKUA. HaHOTEXHOIOT UK.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MpUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUUECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
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, D3JIEKTPOH, NIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUIN YPOBEHbD,
BEIIECTBO, TeNO, O0BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, WJCAIbHBIA Tra3,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opraHusM, sKocucTema, omocdepa, MeTaboIM3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUHU B 3KOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorus: XUMUYECKass MPOMBILIJIEHHOCTb, METAJULYPIUsl, CTPOUTEIbHbIC
MaTepUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOMEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCSATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMIPaBJIEHHOCTHU (B paMKaxX CBOEro KJacca, HIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAIbHON TPAEKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MNPHUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTEPUANBHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIANINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHeE);

YHHUBEpCaAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYIISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHON
IPaMOTHOCTH U COI[MAIIBHOM KOMITIETEHIIMH 00yYaloIuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXalT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

UCIIOJIb30BaTh IPH OCBOCHHUM 3HAHUM NPUEMBI JIOTUUYECKOT'O MBIIIJICHHUS:
BBIJICJIATh XAPAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHHMS W KPUTEPUU I KiIacCH(PUKAIMKM BEIISCTB U
XUMHUYECKUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCykAeHUus (MHIYKTUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

dbopMyITUpOBATH LIEJIM U 33J1a4d UCCJICIOBAHMSI, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHUS M TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
mpoliiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBATH
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTEIBHOCTH, MPOSIBISITH CIHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsT JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wmHpOpPMAIIUKA, HEOOXOAUMON IS  BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBHUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1aeMON TEMBI B X0/1€ IMAJI0ra U/WUiH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPEATIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a4a4H;

BBICTYNAaTh C MPE3EHTAUHEN pe3yJbTaTOB I103HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH
XUMHYECKOT0 SKCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3aluid yueOHOTO NMpoeKTa, U POPMYyIUPOBATH BHIBOIbI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATh CBOK TI03HABATEIHHYIO
JeSTeNLHOCTh, OMNpeaelsis e€ IeNu W 3aJadd, KOHTPOJHMPOBATh W 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TIpeJUlaraeMblii  alrOpUTM JIEHCTBUH TIpH
BBIMIOJITHEHUN YYE€OHBIX M HCCIEOBAaTEIbCKUX 3a/ay, BBIOMPATh HamboJjee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4ETOM IOJYyYCeHHUS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOiero oOpa3oBaHHS BKIIOYAIOT CHEIU(HYECKUE
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAYYIHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHUM, BHIBI EATCILHOCTH
M0 MOJYYEHHUIO HOBOI'O 3HAHUS U NMPUMEHEHHWIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTYyalusiX, a TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C XUMUEH.

11 KJIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBJIECHUU NPHUPOJbLI, O MECT€ U 3HAYCHUU



XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUEHHH YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU NPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHHM PAlMOHAIBLHOIO MPUPOAONOIb30BAHUS, B
dbopMUpOBaHUM MUPOBO33PECHMS U OOIIEW KyJIbTypbhl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MMOHATHS — XHMHYCCKHH DJJIEMEHT, aToM, SJIpO aToMa,

M30TOIIbI, JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, 0-aTOMHbIC OpOUTAIIM, OCHOBHOE 1
BO30YXIAEHHOE COCTOSIHUS aToma, THOpuaM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJla, BaJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMUYecKasi CBA3b (KOBaJieHTHasi, WOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKasl pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJMTHYECCKAsT JUCCOIMAIIUS, CTETNeHb JUCCOIIHUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dexT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMHUUECKON PEaKIIMU, XUMUIECKOE PaBHOBECHC;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITUCCOIMAIIUU, TEPUOTAUYSCKUI
3axoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBpAIEHUs] PHEPTUU TMPU XUMHYECKUX PEaKIHUsAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOLIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH S3bIK
XUMHHM, MHUPOBO33PEHUYECKHUE 3HAHUS, Jiekallhe B OCHOBE IOHUMaHMUS
OPUYUHHOCTH M CHCTEMHOCTHM  XMMHYECKUX  SBJIICHUW;  COBpPEMEHHBIC
NPEJICTaBIICHUsI O CTPOCHUHU BEIIeCTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSIX; TMPEACTABICHUS O MEXaHW3MaX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMHYECKUX ¥  KHUHETHUYECKHUX 3aKOHOMEPHOCTAX  HX
NPOTEKaHMs, 0 XUMUYECKOM PAaBHOBECHUM, PACTBOpPAX W JHCIEPCHBIX CUCTEMaX;
(bakTONOTHYECKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUH U OE€30MacCHOM
MCIIOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JESTENHbHOCTH  YeJIOBEKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUIH;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUHW  XMUMHUYECKHX  pPEaklHii,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIACITBHBIX
BELIECTB;



c(hOpMUPOBAHHOCTb YMEHUS OMPEACINISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKON CBsA3U (KOBaJIEHTHas,
WOHHAs, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW  PpEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJa XMMHMYECKOW CBS3M M THUMNA KPUCTALIMYECKOM pemeéTku, OOMEHHBIH H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEI[ECTBA M0 UX COCTABY, XUMHUECKUE PEAKITUU 10 Pa3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pearupyroliux BEIIeCTB, TEIMIOBOMY 3(P(}EKTy peakiuu, U3MEHEHUIO
CTEMIEHEW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIPYTHUe); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS M KPUTEPHUU JJIsI KIacCUDUKAIIUU
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOINYECKOr0 3akoHa JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh »OJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
Ileppuonnueckorn  cucremsl  J[.M.  MeHngeneeBa,  WCHONB3ys  IOHATHUSA
«OHEPreTUYECKHe YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeIMHEHUM 1o mnepuojgam u rpynmnam llepuonmueckor cuctemsr 1. .
MenpeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMSA
UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  O0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JIMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMITJIEKCO0Opa3oBaHusl (Ha MpUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaklUu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(baKkTOpOB, a TAK)KE XapaKTep CMEIIECHUSI XUMUYECKOT0 PAaBHOBECHS IO/ BIUSIHUEM
BHeIIHKUX Bo3jaeicTBuil (mpuniun Jle [llatense);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOW KHUCIOThI, aMMHAKa,
oOlllMe HayyHble MPUHIUIBl XUMHUUYECKUX IPOU3BOJICTB; IIE€JIECOOOPA3HOCTh
MIPUMEHEHUS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pE€HUSI COOTHOILLICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAyYHOTO
MO3HAHUS SBJICHUN MpUPOAbl — HAOIIOJACHUE, HW3MEpPEHHEe, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIIEIOBAHUYN BEILIECTB
U JUISE OOBSICHEHHMS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TMPHUPOJIE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B MOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSIMH W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUEThl: C HCIOIb30BaHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAacchl BEIIeCTBa WM 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB; TEIUIOBOrO d(ddexTa
peaKiuyu; 3HA4YEHHs BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KUCIOT M IIEJIOYEH ¢
U3BECTHOM CTENEeHbIO AMCCOLMAlMU; Macchl (00BbEMa, KOJMMYEeCTBa BEIECTBA)
IPOJYKTa pEaKkluH, €CIU OJHO M3 MCXOOHBIX BEIIECTB AAHO B BUIE PacTBOpa C
oTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WM JIaHO B M30BITKE
(MuMeeT TpUMECH); MOJM BBIXOJA MPOAYKTa pEeakluH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHUPOBATH U TMPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OoOMeEHa,
NOATBEPKICHUE KAYECTBEHHOT'O COCTaBa HEOPraHMYECKUX BEILIECTB, OMPEACICHUE
Cpeabl pPAcTBOPOB BELIECTB C IMOMOIIBIO HWHIAWKATOPOB, H3YyYECHUE BIIUSHUSA
pasnuYHBIX  (AKTOPOB HAa CKOPOCTh XMMHUUYECKOW pEaKIHH, pEeIICHUe
AKCHEPUMEHTAIBHBIX 3aJa4 1o TemaM «Mertamis» U «Hemertamne») ¢
coOmroIeHneM MpaBuil 6€30MacHOro0 OO0palleHnus ¢ BEIIECTBAMU U J1A0OPAaTOPHBIM
o0opynoBanue™m, (HopMynupoBaTh I€db HCCJIECIOBAHUS, TPEICTABIATH B
paznu4HON (PopMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH HX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIa TIOJIB30BAHUS XUMHUECKOU
mocyJo W JabopaTopHbIM O00OpyJOBaHUEM, OOpaleHUs C BEIIEeCTBAMH B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBHITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OMBITOB, H3KOJIOTUYECKH I1EJIECOO00Pa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU



cpeabl MW JOCTMKEHUs €€ YCTOMYMBOIO PAa3BUTHS, OCO3HABATh OIACHOCTH
TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UICTOUHUKAX (HayyHas ¥ yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBICHHON Yy4eOHOM 3aauei.



11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

uexkTponHble (u¢poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznea 1.

TeopeTuquKHe OCHOBbI XUMHH

11

Crpoenue atoMa. [lepnoanueckuit
3akoH u [lepuoanueckas cucrema
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/
- KYPCHI (onnaiin-
ooyuenue), TECTHI,
OJINMMITUAJIBI,
BUJIEOYPOKU,
BUBJIMOTEKA

1.2

Crtpoenue BemniectBa. MHOTOOOpasue
BEIIECTB

11

http://school-collection.edu.ru -
Ennnas xoiieknus

i (poBBIX 00pa30oBaTEIBLHBIX
pecypcos Sdamgia.ru —
00pa3oBaTENBHBINA MTOPTAI

IIJI IOATOTOBKH K
sK3aMeHaM: https://sdamgia.ru/
https://soc-ege.sdamgia.ru
https://neznaika.pro

1.3

XHMHYECKHUE pCaKkuuun

19

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/
- KYPCHI (onnaiin-
obyuenue), TECTHI,
OJIMMIINAJBIL,



https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/

BUJIEOYPOKN,

BUBJIMOTEKA
Wroro mo pazueny 39
Pasnen 2. Heopranuyeckasi xumusi
2.1 Hemeraiet 31
2.2 Merauist 23
Hroro no pazgeny 54
Paznea 3. Xumus u :KU3HL
https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/
31 Mertoapl ITI03HAHUS B XUMHUH. XUMUS 1 9 - KYPCHBI (oHnmnaiin-
' KH3Hb o6yuenue), TECTHI,
OJIMMIINAIBI,
BUJIEOYPOKMH,
BUBJIMOTEKA
Hroro mo pazgeny 9
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie fll3y‘lel{l/lﬂ :)Iﬁg)a[;OBaTeﬂbele
padoTsI padoThbI pecypebi
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1 509
aneMeHT. M30Torbl '
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1 509
KBAaHTOBBIE YKCTIa
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1 8.09
p-, d-, f-amemenTHI) '
Pacnipenenenne >meKTpOHOB IO ATOMHBIM
4 1 12.09
opOuTaNIAM
http://www.alleng.ru/
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB - DNeKTpOHHAas
5 3JICMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 12.09 oubinoreka
COCTOSIHUM yueOHOM
JTUTEepPaTyphbl
5 DNeKTPOHHBIE KOH(MUTYpALIUU HOHOB. 1
DNEeKTPOOTPULIATENBHOCTD 1>.09
[Tepuoauueckuii 3axon u [lepuoanueckas
7 chcTeEMa XUMHYECKUX 35eMeHToB /I, W. 1
MenneneeBa, CBSI3b C COBPEMEHHOM Teopueit 19.09
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB http://www.alleng.ru/
8 XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1 19.09 - DJIEKTpOHHAs
MIPOCTHIX U CIOKHBIX BEHIECTB MO TPYIIaM U oubnuorteka



http://www.alleng.ru/
http://www.alleng.ru/

nepuoam

yueOHOM
JUTEPaTyphl

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

9 22.09
TeMe
Bunnl xumuueckoil cBa3u. MexaHu3MEbl
10 00pa30BaHUs KOBAJICHTHOW CBSI3H. 26.09
Bomopoanas cBsizb. MexMOJIEKyISIpHBIC '
B3anMMOJICHCTBUS
http://www.alleng.ru/
BaneHTHOCTh ¥ BaJIEHTHBIE BO3MOYKHOCTH - DJeKTpoHHAs
11 aToMOB. CBSI3b DJIEKTPOHHOMN CTPYKTYPBI 26.09 OoubIMoTeKa
MOJIEKYJI C UX T€OMETPUIECKUM CTPOCHHEM yaeOHOMU
JTUTEPaTyPHI
[IpencraBneHus 0 KOMIJIEKCHBIX
12 29.09
COEIMHEHMSIX: COCTaB M1 HOMEHKJIaTypa
http://school-
collection.edu.ru -
Enunas xonnexnus
i ppoBBIX
00pa3oBaTEIbHBIX
BemniecTa MoJIEKyJISIPHOTO U pecypcoB
13 HEMOJIEKYJIIPHOTO cTpoeHUs. Turbl 03.10 Sdamgia.ru —
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA ' 00pa3zoBaTeIbHBIN
BEIIICCTB nopTajn ajis

MOJATOTOBKH K
JK3aMeHaM:
https://sdamgia.ru/
https://soc-
ege.sdamgia.ru



http://www.alleng.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/

https://neznaika.pro

Ilonsatue o AUCTICPCHBIX CUCTEMAX.

14 03.10
[IpencraBneHue o KOJJIOMIHBIX PACTBOPax
HctunHbIE paCTBOPHI: HACKIIICHHBIE U
15 HEHACBHIIEHHBIE, PACTBOPUMOCTb. 06.10
Kpucramnoruaparsl
CrocoObI BEIpaKEHUSI KOHIIEHTPAITHHA
16 P p 10.00
pacTBOpOB
Pemrenne 3ama4 ¢ MCHOAb30BaHUEM TTOHSITHI
17 ""MaccoBas 107151 paCTBOPEHHOTO BemiecTna', 10.10
"MoJIsIpHast KOHIIEHTpauus"
http://www.alleng.ru/
Kn o - DNeKTpOHHAas
accuduKanys 1 HOMEHKIIaTypa
18 P 13.10 OouobIMoTEKA
HEOPraHMYECKHUX BEIECTB .
yaeOHOU
JTUTEPaTypPhI
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
19 17.10
TEME
KonTtponpHas padora no temam "CtpoeHue
aroMma. [leproinueckuii 3aKOH U
20 [Tepuoaudaeckas cucTeMa XUMHYECKUX 17.10
anementoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemiecTs"”
K o . http://school-
maccu(UKALUI XUMHUYECKUX PEAKIIUN B .
. p . collection.edu.ru -
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
Enunas xonneknus
21 3aKOH COXpPaHEHMs MACChI BEILIECTB; 3aKOH 20.10
U(PPOBBIX
COXpaHEHUs U MPEBPAIICHHS SHEPTUU TTPU
00pa3oBaTENbHBIX

XUMHUYCCKUX PCAKIUAX

pecypcoB



https://neznaika.pro/
http://www.alleng.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Sdamgia.ru —
00pa3zoBaTeIbHBIN
IopTai I
IIOATOTOBKH K
dK3aMCHaM:
https://sdamgia.ru/
https://soc-

ege.sdamgia.ru
https://neznaika.pro

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKIIHIA.
TepMmoxumMuyeckue ypaBHEHHs

24.10

23

Breramcnenns mo YPaBHCHUAM XUMHYCCKUX
peaxunﬁ U TCPMOXUMHUYECKHUM YPaBHCHHUAM

24.10

24

CKOpOCTh XMMUUYECKOH peakiinu, e&
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanu3 u xatanuzatopbl

27.10

http://school-
collection.edu.ru -

Ennnas xoiieknus
uppoBHIX
00pa3oBaTEIbHBIX

pecypcoB
Sdamgia.ru —
00pa3zoBaTeIbHBIN
mopTaJ IJisd
IIOATOTOBKH K
JK3aMCHaM:
https://sdamgia.ru/

https://soc-

ege.sdamgia.ru
https://neznaika.pro

25

I'omoreHHBIE U reTCPOrcHHBIC pCaAKINU

07.11

26

[Ipaktuyeckas padora Ne 1 o reme

07.11



https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/

"Bausiaue pa3nuvHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKON peakuuu"

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

27 10.11
XUMHYECKOE PAaBHOBECUE
[TpakTuaeckas padorta Ne 2 o Teme
28 "Biustnue pa3nudHbx GaKTopoB HA 14.11
MOJIOXKEHUE XUMUYECKOTO paBHOBECHS "
http://www.alleng.ru/
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. - DJeKTpoHHAas
29 CunbHbIe U criadble 21eKTposuThl. CTereHb 14.11 onbmmoTeka
IUCCOLIHAIINT yaeOHOU
JTUTEPATYPHI
http://www.alleng.ru/
HNonnoe npoussenenune Boapl. Cpena BOIHBIX - DJIeKTpOHHAas
30 pacTBOpoB. BoopoaHbrit mokaszarens (pH) 17.11 oubnuoreka
pacTBopa yueOHOM
JTUTEPaTyPHI
http://www.alleng.ru/
. - DJIeKTpOHHAs
31 IM'uaponus costeid. Peakiuu, mpoTekaromue B 2111 UG IHOTeKA
pacTBOpax 3JIEKTPOJUTOB .
yaeOHOMH
JTUTEpPaTyphl
[IpakTrueckas pabota Ne 3 o Teme
32 "XuMHUUECKHE peaKIMu B pacTBOpax 21.11
3JIEKTPOJIUTOB"
http://school-
OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC :
collection.edu.ru -
33 peakuuu. Baxuenme OKucIuTenu u 24.11

BOCCTAHOBHUTCIIN

Ennnas xomnekuus
U(PPOBBIX



http://www.alleng.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00pa3oBaTEIbHBIX
pecypcoB
Sdamgia.ru —
00pa3zoBaTebHBIN
opTaJl JIst
IIOATIOTOBKH K
dK3aMEHaM:
https://sdamgia.ru/

ege.sdamgia.ru
https://neznaika.pro

MeTtom 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

34 28.11
Oamanca
35 DIEeKTPOJIN3 PACTBOPOB U PACTIIABOB 0112
BCIICCTB
36 Pemenue 3aga4u pa3mudHBIX THIIOB 05.12
37 Pemenue 3agau pa3nmudHBIX THIIOB 05.12
38 CucreMaruzanys 1 00001IeHrEe 3HAHUI IO 08.12
teme "XuMHUeCcKre peakiuun"
KonTtponpHas padoTa o teme "XuMuueckue
39 . 12.12
peakuu
http://school-
collection.edu.ru -
[Tonoxxenne HemetaiioB B [leproanueckoi Enunas xomnexuus
40 CHUCTEME XMMUYECKHuX 3jeMeHToB JI. U. nuppoBBIX
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX 12.12 00pa3oBaTENbHBIX
aTomMoB. du3nYecKre CBOWCTBA HEMETAIJIOB pecypcoB
Sdamgia.ru —

00pa3oBaTeNbHBIN



https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

nopTan IjIst
IIOATI'OTOBKH K
dK3aMCHaM:
https.//sdamgia.ru/
https://soc-

ege.sdamgia.ru
https://neznaika.pro

AnnoTponus HEMETauIoB (Ha IpuMepe

41 15.12
KHCIIOpoJia, cephl, hochopa u yriaepoaa)
42 Bonopon: nonyuenue, puznueckue u 19.12
XUMHUUYECKHE CBOMCTBA. [ 'IpuIbl
["asiorensl: HaX0KIEHUE B PUPO/IE,
43 CIIOCOOBI TIOJTYICHUS, PU3NICCKUE H 19.12
XUMHUYECKHE CBOMCTBA
http://www.alleng.ru/
lNanorenoBomopoasl. Baxunenmue - DJIeKTpOHHAas
44 KHCJIOPOJICOACPIKAIITUE COCTUHECHUS 22.12 oubinoreka
raJoreHOB yueOHOM
JUTEPaTypPhI
http://www.alleng.ru/
JlaGopaTopHbIE ¥ TPOMBIIIICHHBIE CIIOCOOBI - DJIeKTpOHHAsS
45 MoJTyueHus rajnoreHoB. [Ipumenenue Ooubnuoreka
rajJJOr€HOB U UX COCIUHEHUHN yueOHOM
JTUTEpPaTyphl
[Ipaktuueckas padota Ne 4. Perenue
46 AKCMEPUMEHTAIBHBIX 33124 0 TEME
"T"anorensr"
47 Kucnopoa: nabopatopHsie u

MIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4YCHUH,



https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://www.alleng.ru/

¢du3nveckrne 1 XUMHYECKHe cBoiicTBa. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKCHIBI ¥ IEPOKCH/IBI
49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
http://www.alleng.ru/
Cepa: Hax0KJ€HHE B IPUPOJE, CIIOCOOBI - DneKTpoHHast
50 MoJyueHusi, GU3NYECKUE U XUMUYECKHE oubnuoreka
CBOICTBa yueOHOM
JUTEPaTypHI
51 CepoBonopo, cyabdumbt 09.01
59 Kucnopoacoaepsxariye cCoeIMHEHUS CEPHI. 09.01
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI
[IpakTueckas padota Ne 5. Pemenue
53 IKCIIEPUMEHTANILHBIX 3a1a4 1o Teme "Cepa u 12.01
eé coequueHus"
http://www.alleng.ru/
A3OT: HaX0XKACHHE B MPUPOJIC, CITOCOOBI - DNeKTpOHHAas
54 MoJTy4deHUs1, GU3UICCKUE U XUMUUICCKHE 16.01 oubnuorteka
CBOMCTBAa. AMMUAK, HUTPHUIbI yaeOHOMH
JTUTEepPaTyphbl
55 Kucnopoacoaepxaiiue coequHeHHs a30Ta. 16.01
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI '
56 [IpumeHeHue a30Ta v €ro COeTMHEHUI. 19.01
A30THBIE yIO0OpEHUS
http://www.alleng.ru/
docdop: HAXOkKAEHUE B IPUPOJIE, COCOOBI
- DJIEKTpOHHAs
57 MOJTy4eHHUs1, GU3NYECKUE U XUMHUECKHE 23.01
oubnuorteka

cBoiictBa. Pochuas! u pochun

yueOHOM



http://www.alleng.ru/
http://www.alleng.ru/
http://www.alleng.ru/

JIATCPATypPhI

Oxcunst hocdopa, hochopcoaepxanire

58 . 23.01
kucinoTel. Conu GpochopHOit KUCTOTHI
http://www.alleng.ru/
. - DJIEeKTpOHHAs
59 [Tpumenenne pocdopa u ero coeqMHEHUH. 26.01 SHBIOTeKA
®dochopubie ynoOpeHus .
yaeOHOMU
JTUTEPATYPHI
[IpakTnueckas padota Ne 6. Pemenue
60 AKCIIEPUMEHTAIILHBIX 3aa4 10 TeMe "A30T u 30.01
dhocdhop u ux coenuaeHU"
VYraepoa: HaX0XKICHUE B IPUPO/IE,
61 IIOTPOTHbIE MOIUUKALUY; (U3HUECKUE U 30.01
XMMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcwun yriepoaa(ll), okenn yrnepoga(1V), 02.02
YToJIbHasi KUCJIOTa U €€ COJH
63 Pemenue 3aga4u pa3auvHBIX THIIOB 06.02
Kpemuuii: HaxoxJieHuEe B IPUPOJE, CIIOCOOBI
64 MoJTydeHus1, (U3UICCKUE U XUMUICCKUE 06.02
CBOMCTBA
65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA, 09.02
CHJIUKAThI
66 [IpuMeHeHre KpeMHUS U €T0 COSAUHEHUH. 13.02
CrexkJio0, €ro moysyuyeHue, BUAbI CTEKIIA
67 Pemenue 3ana4 pa3anyHbeIX TUIIOB 13.02
68 CI/ICT?'MaTI/IBaI_II/I}I 1 0000IIeHe 3HAHUH 110 16.02
teme "Hemeramibr"
69 KonTtponrHas padota no teme "Hemetanisr" 20.02



http://www.alleng.ru/

70

AHanu3 pe3ylbTaToB KOHTPOJIBHOU paboTHl,
KOPPEKIHS OINO0K

20.02

71

[Tonoxxenne metainos B Ilepuoanyeckon
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB.
OCOOGEHHOCTH CTPOCHUS IJIEKTPOHHBIX
000J104€K aTOMOB METAJUIOB

27.02

http://www.alleng.ru/
- DJIeKTpOHHAs

ouoimoTexa
yaeOHOMU
JTUTEPATYPHI

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMCHCHI/Ie MCTaJIJIOB B 6I)ITy 1 TCXHUKE

27.02

73

Crnasel MetasuioB. Kopposust Mmetannos

01.03

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

05.03

75

DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN
MeTaiioB. OO01ire crnocoObl NOTyYeHHS
METaJIOB

05.03

76

O6mras xapakrepuctuka MetayioB |A-
rpynmnsl [leproandeckoi cucTemMbl
XUMHUUYECKHUX AJIeMeHTOB. HaTpuil u kanuii:
noytyueHue, Gu3nYecKue 1 XuMu4ecKue
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHUN

12.0312.03

77

O6mras xapakrepuctuka Mmetayion [HA-
rpymmsl [lepuoandeckoit cuctempl
XUMUYECKHUX 3JIEMEHTOB. Maruuii u
KaJIbIIMIA: TIOJTy4eHUE, PU3HUECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

15.03

78

JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs

19.03

79

AroMUHMI: MOJIY4YCHHUC, (1)I/I3I/IIIGCKI/IG 151

19.03

http://www.alleng.ru/



http://www.alleng.ru/
http://www.alleng.ru/

XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC

- DJeKTpoHHast
onbanoTeKa
yaeOHOMU
JUTEPaTyphI

80

AmoTepHBIC CBOWCTBA OKCHIA U
TUIPOKCHUIA ATTFOMUHUS,
THUIPOKCOKOMITIEKCHI ATFOMUHUS, UX
MIPUMCHCHHE

22.03

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

02.04

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
"Mertauibl IJIaBHBIX oArpymnm"”

02.04

83

OO6mras XxapakTepuCTUKa METALJIOB
no6ounbIX nmoArpymm (b-rpyrmi)
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
2JIEMEHTOB

05.04

84

®uU3MYECKUE U XUMUYECKUE CBOMCTBA Xpoma
U €ro COeTMHEHUI, X MPUMEHEHNE

09.04

85

Baxwueliiive coeiMHEHUs] MapraHiia.
[TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

09.04

86

duznyeckre ¥ XMMHYECKUE CBOMCTBA
KCJIC3a U €ro COCHHHCHHﬁ. HonyquI/Ie n
IIPUMCHCHUC CILJIaBOB JKCJIC3a

12.04

87

Du3nYECKUE U XMMUYECKHUE CBOMCTBA MEN
U €€ COeMHEHNH, UX IPUMEHEHNE

16.04

88

du3znyecKrue U XMMHUUYECKHE CBOMCTBA [IUHKA
n €ro COCHHHCHHﬁ, HUX IPUMCHCHUC.

19.04

http://www.alleng.ru/
- DJIEKTpOHHAs



http://www.alleng.ru/

I'mApOKCOKOMILIEKCHI LIMHKA

oubimoreka
yueOHOM
JUTEPaTyPhI

[Ipaktuyeckas padora Ne 8. Pemmenue

89 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME 23.04
"Mertamisl M0O0YHBIX moArpym"”
90 Pemenue 3a1a4 pa3nnyHbIX TUIIOB 23.04
o1 O060011eH1E U CUCTEMATH3alINUs U3YYEHHOTO 26.04
Mmarepuaia o teme "Mertaib" '
92 KouTponshas paborta no teme "Mertasmibr" 30.04
AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
93 30.04
KOPPEKIHsI OIHO0K
Ponb xumun B oGecrieueHuN yCTOWYUBOTO
94 pa3BuTus yenoBeuecTBa. [lonsTre 0 03.05
Hay4YHbIX METOJAX UCCIIECOBAHUS BEILECTB
http://www.alleng.ru/
Hay4Hble npyHIMITEI OpraHU3aluu
- DJIeKTpOHHAs
XMMHYECKOI0 IPOU3BOJICTBA.
95 P 07.05 Oonbnuoreka
[IpombllIEHHBIE CITOCOOBI OJTyYEHUS .
. yaeOHOMH
BaXHEWIIMX BELLECTB
JUTEPATYpBI
96 XUMHUECKOE 3arps3HEHUE OKPYKaIOLIeH 07.05
Cpeabl U €ro MOCIeICTBUS '
97 XUMUS U 3]I0pOBbE YETIOBEKA. 10.05
JlekapCTBEHHBIE CpPeJICTBA '
08 Xumus nuim. Poias xumun B o6ecriedeHun 14.05
MUIEBOI 6€30MMacHOCTH ’
Kocmernueckue u napromepHble CpecTBa.
99 Piprovepieie cp 14.05

BbriToBag xumng



http://www.alleng.ru/

XuMHS B CTPOUTENLCTBE. BaskHelmue
100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1 17.05
MaTepHabl

XHMHUS B CEIBCKOM XO35IHCTBE.
101 1 21.05
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
102 H - 1 24.05
TEME

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102 4 8

YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkuH A.H., AkiimoHepHoe 00IIeCTBO
«M3parenbctBO «IIpocBemienue»

Penerurop no xumuu nox peaakiueid A.C. Eroposa

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Xumus. 11 knacc. Yrinyonennsiit ypoBeHb. MeTonuueckoe nocobue k yueonuky O. C. ['abpuensina,

N. T. Octpoymona, C. YO. [Tonomapesa / O. C. I'abpuenss, 1. I'. OctpoymoB. — M. : lIpoda, 2019. — 205, [3] ¢. —
(Poccuiickuii yueOHHK).

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET




0P, dJIEKTPOHHas JlabopaTopus «EauHast koyutekius mudpoBeIX 00pa3oBaTeabHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHBIl HHCTUTYT MEAarorUHUeCKuX n3Mepenuin» - http://www.fipi.ru

«DenepanbHbIN EHTP HHPOPMALIMOHHBIX 00pa30BaTeNbHBIX pecypcoBy - http://fcior.edu.ru

https://proshkolu.info —«DnexTponnoe nmepuoanveckoe uzganue» college.ru - pasmen "OTKPBITOro KouiepKa" 0 XUMHH.
On-line TectupoBanue (HEOOXOUMA PETUCTPALIHS).

school-sector.relarn.ru.



