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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsoxenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoduiabHOro O0ydYeHHs, MpHU3BaHO oOecrneunTh oO0IEe00pa3oBaTENbHYI0 |
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBINIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM U3 MPUOPUTETHBIX AUCLUILIMH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB O0y4YeHHs] M TpPeOOBAaHUN K YPOBHIO IOATOTOBKU BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U Pa3BUTHS 00YUAIOUINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOA0B K (POPMHPOBAHUIO COAECPIKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJECpKaHHUE, 0053aTeNbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpejielieHue y4eOHOTrO BPEMEHH, PEKOMEHIYeMOTO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeNaMH YCTaHOBJIECHHOM MpOrpaMMoil 1O  XUMHH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusMu @OI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOUIUM  3TaloM  IOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HA pacllupeHue U  YrIyOJeHHe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs1, B TOM YHCJIE€ C MEPCIEKTUBOM MOCIEAYIONIETO MOTYUYECHUSI XUMUYECKOTO
o0pa3zoBaHus B OpraHU3alusaxX MpodeccuoHalbHOro oOpasoBanus. Hapsaay ¢ aTum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUs OOydyaromuxcs, Ha (OPMUPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YpOBHEH U3yUueHUs MpeMeTa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHUM TOJy4YaeT OMNpeaeIEHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX HUX COCJUWHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHus
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKUINNA, PACCMATPUBAEMBIX C TOUKH 3PEHUSA XUMHUYECKON KMHETUKU
U TepMoauHaMHMKd. M3yueHune mnepuoanveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakIui  JOmoiHseTcss  (GOPMHUPOBAHHMEM  MPEACTABICHHN 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXx peaKkuil.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MpPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 0obIioe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TOo xe BpemMs B coaepKaHUM TMpeamera s KIacCOB XHUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K NIpUMEpYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYLIHOCTH Mpo1ieccoB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SAX C Yy4YeOHBIMH TpEeAMETaMH, BXOASIIUMU B COCTaB
npeaMeTHBIX obOmacTelt «EcTecTBeHHO-HayuHbIe MpeaMeTb», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CPEJIHEro o0Imiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3Y4YEHHS IMIpeAMeTa Mpe/roiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YEIOBEKAa, a TAKKE IKOJOTUYCCKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWMHUHU, COBPEMEHHBIX NPEACTABICHUNA O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIHX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUM JUIsI OOBSCHEHHS
KIIFOUEBBIX HJEH M MPOOJIEM COBPEMEHHOM XWMHH, IJI1 OOBSCHEHHUS U
MPOTHO3UPOBAHUSA SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKOH 0€30MaCHOCTH MOCIIEICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEILHOCTU 4YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BaHUEM U  IepepaboTKoOn
BCIILICCTB;

yrayoOJieHHue  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBICHECHHS XHUMHYECKUX SBJIEHHH, HMEIOINIMX MECTO B
MPUPOJIE, B MPAKTUUECKOMN JEITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpPEAHEro OO0IIero oOpa3oBaHUS MPU U3YUYCHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpPUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B I[MO3HABAEMOCTH SIBIICHUH TMPUPOIHI,
YBOKEHUS K TIPOIECCY TBOpPUYECTBA B OO0JIACTH TEOPETHYECKUX U
NPUKIAIHBIX HCCICIOBAaHUN B XUMHUHU, (GOPMUPOBAHHWE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M IIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIUTAaHWIO  Ha  OCHOBE  YCBOCHUS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX H TBOPUYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHupOBaHWE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHUE OMBITA OOIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OOmiee uMCIO YacoB, MPEAYCMOTPEHHBIX [JIsi HW3YYEHUS XUMHUU Ha

yray0JIeHHOM YPOBHE CpeIHero ooIiero oopasoBanus, coctapisieT B 11 kiacce
— 102 yaca. (4 yaca B Hegemoo).  YueOHbii mian MBOY «JIunei Ne 103 Ha

2023-2024 yuebOnbi TOM oOTBOAWT 136 YacoB (4 daca B HENETIO) IS



o0s3aTeNbHOrO0 MU3y4YeHus yuyeOHoro mnpeametra XMMHUA B 11 kiacce.
CornacHo KajJeHAapHOMY Yy4eOHOMY TIpaduky, y4eOHOMY IUIaHYy U
pacnucanuto Ha 2023-2024 yueOHblii rox Ha u3ydeHue npeamera XMMUA
orBoautcsi 133 wyaca. CoxpaHeHue cojJepkaHusg y4eOHOro mpeaMera
OCYIIECTBIISIETCSI 3a CYET YKPYINHEHHUsS AUAAKTUYECKUX E€IHMHHUIl, YpPOKOB
HOBTOPEHUS.



COAEPXAHUE OBYUYEHUA

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMu4decKkui sieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Knaccudukaruss XuMUUeCKUX JIEMEHTOB (S-, -,
d-, f-anementsl). PacrmpenencHue JJIEKTPOHOB TI0 AaTOMHBIM — OpPOMTAJISAM.
DNEeKTpOHHbIE KOHPUTYpaALIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3zb nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TIpyNIaM MW [EpUoJaM. 3HA4YEeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPrus U JynHa CBs3U. [[0apHOCTD, HANPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsIi3U. KpaTtHble cBsA3u. BopopoaHas CBA3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. Mctunnbie pactBopsl. [IpeacraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi J0JIs BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacelleHHsie u
HEHACBIIIEHHBIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BeleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHUECKHX peakuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHsSI MacChl BEHIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIruM MpU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPAaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas auccoruaiusa. CuwibHbie U Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAsl, HEHUTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHUCICHMUS.
Okucnurenb W BOCCTAHOBUTENb. IIpoliecchl OKHUCICHUSI U BOCCTAHOBJICHMUSI.
Baxxneiimue OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOTO OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
pa3lioKEeHUe TMEepOKCHAa BOJAOPOJAa B MPUCYTCTBUHM KaTallU3aToOpa, MOJAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PeaKknii HOHHOTO 0OMEHa, OIpe/iesieHre
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAUMKATOPOB, HM3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
sanemenToB [[.. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOINHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, puszndeckne M XMMHUYCCKHE CBOMCTBA: PEaKIMH C
MeTaJylaMd M HEMeTajUulaMH, BOCCTAaHOBUTEIbHBIE CBoicTBA. ['mapumbl.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CoOCOObl MOMydeHUs, (HU3HUYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOACOAEPKAIINE
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHNne TaloreHoB U UX COSINHEHU.

Kucnopon, o3oH. JlabopaTopHble M TMPOMBIIIJICHHBIE CIOCOOBI TONTYYCHUS
KUCIopoja. PU3NYECKUe U XMMHYECKUE CBOMCTBA M INMPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxpaenue B npUpoJe, CIOCOOBI MONy4YeHUs, (unueckue u
xumuueckue cBorctBa. CepoBogopon, cynbbunsl. Oxcun cepbi(1V), oxcun
ceprl(VI1). CepHucrass u cepHas KUCIOTBI U UX cojdu. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHenne cepbl U €€ COEIUHEHNM.

Azor. Haxoxzaenue B mpupoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €ro COeIMHEHU. A30THbIE yTOOpEHHUS.

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

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOJU(PUKAIUH.
dusznyeckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcua yrimepoma(lV), yronapHas kuciora u eé
COJIU. AKTUBHPOBAHHBIN yroib, aacopOuus. dymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COeIMHEHUMH.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MONydeHHs, (PU3NYECKHE U
xumuudeckue cpoiicTBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUKATHI.
[IpuMeHeHue KpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiioB B Ilepuoanueckor cucrteMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTayuioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MetaiwioB.  OOmme  crnocoOsl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeTaisioB. CrnocoObl 3alIUTBl OT
KOpPPO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmer [lepuonnueckoit CUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, (QU3NYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mrast xapakrepuctiuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJydyeHue, (QPU3NUYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB W HUX COCAUHEHUHU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.

AJIOMUHUN: TTONyYeHue, (PU3nYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOr0 BEILIECTBA U €ro CoeluHeHU. AMQOTEpHbIE CBOHCTBA OKCHIA U
TUAPOKCHUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTauioB noOouHblx noxarpynn (b-rpynm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nYECKue U XMMHUYECKHE CBOWMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonydeHne U NpuMEHEHHUE XpOMa.

OU3UUeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunennss wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenquHeHuil. OKCumsl,
ruapokcuasl u conu xenesza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUe xees3a
Y €ro CILJIABOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: mnomydeHue, QU3NUECKME M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA Y TUAPOKCHUIA ITUHKA, THIPOKCOKOMILUICKCHI IIMHKA. [IpruMeHnenune
[IMHKA U €TO COCIMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJIEKIUU «MeTalibl W CIUIaBbl», B3aUMOJECHCTBUE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aUMOJICUCTBHE IIMHKA U JKelie3a C pacTBOpPaMHU KHUCIOT H
HIeJI04YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBbl METAJVIOB, B3aUMOJCHCTBUE THAPOKCHIOB AIIOMUHHUS W LHHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEelIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII».

XUMHUSA U KU3Hb.

Ponb xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX IMO3HAaHUS M METOAOJIOTMA HAyYHOrO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BelIEeCTB (HA MpUMepe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusg © 310poBbe yenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojab XuMuu B pa3BUTUHA MEAULIMHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Poib Xxumuu B
o0ecreuyeHny NUIeBOl 0€3011acCHOCTH.



Kocmernueckue u mnapdromepHbie cpeacTBa. beitoBas xumus. IlpaBuna
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCETOH).

XuMHS B CeNIbCKOM X03sicTBe. OpraHn4ecKkue 1 MUHEPAJIbHbIE Y100pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepUallbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 5eKTpoHuky. HanoTexHonoruu.

PacuétHrnie 3agaun.

Pacuéthi: Macchl BemiecTBa WM 00BbEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIM O00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJAYKTOB pPEAaKUUU, €CIU OJHO U3
BEIIECTB MMEET MpUMECH, Macchl (00bEMa, KOJIMYECTBAa BEIECTBA) MPOAYKTA
peaKkUnM, €CIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBoOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM pPACTBOPEHHOIO BEILIECTBA, MAaCCOBOW [JOJIM U MOJSAPHOMU
KOHIICHTpPALlMM BEIECTBA B pPAaCTBOPE, MIOJM BbIXOJA IPOAYKTAa pPEAKLUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuszamuss  MeXnpeaMEeTHBIX  CBA3€dl Npu  u3ydeHMH oOumieil u
HeopraHu4ecko XxuMuu B 11 Kilacce ocylecTBisieTcs 4epe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MMOHATUH, TaK U MOHITHH, IPUHATHIX B OTAEIBHBIX
[IpeAMETax €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE TIOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
TEOpHsi, 3aKOH, aHaJU3, CHUHTE3, Kiaccu(uUKalus, NepUOAUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, WOH, U30TOIIBI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUYECKUN YPOBEHD,
BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHME BEILECTBAa, HACaJbHBIA Ta3,
(¢u3nyeckue BeININHbI, €IUHUIBI H3MEPEHUs, CKOPOCTb, YHEPTHUs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MHUKpPODJIEMEHTHI, O€JIKH, KUPBI, YTJIEBOIbI, HYKICUHOBBIE KHCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U [TIOTOK SJHEPIUU B DKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOpHbIE TOPOJIbI, TOJE3HbIE UCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHomorus: XMMH4YECKass MPOMBINIUIEHHOCTb, METAJUIYprus, CTPOUTEIbHBIE
MaTepralibl, CEIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
(apmaneBTHYECKAs IIPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETUYECKUX
IIpEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEICICHUIO; HAIMUME MOTHUBALIUU K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHOM M TMPAKTUYECKOW NEATEIbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS O COLMAJbHBIX HOpPMax MW MpaBWiIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY W
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOXEHUS] K MPOILECCY TBOPYECTBA B 0O0JACTH TEOPUHM W MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMaIMKU O MEPETOBLIX JOCTUKEHUSX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHMsI IIEHHOCTEeW 3M0poBoro W Oe3omacHOro o0pasza >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKMU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAHUS I[EHHOCTH TMPaBWI HHIWBUAYAIBHOTO M  KOJUJIEKTHBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/aad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOodeccruidl pa3indHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieit mpodeccun M peanm3anud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOIMYECKHUX MpoOJieM, BIMSIHUSA
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbHOM CpEIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCIIMX BpeH OKpPYKarOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU AKOJIOTHYECKOU HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOjeM COXpaHeHHUs
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONW TIpaMOTHOCTH: IOHHMAaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIUXCS JaHHBIX C IEIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO U
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOTPaMMBbl IO XUMHHU Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJI0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHble AeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCaJbHbIC ydeOHbIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMH UM  PETyJIATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOruvYecKmne JeMcTBHS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUI NPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAcCH(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABAaTENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XUMUYECKOW HH(MOpMalMel: NPUMEHITh MEXNpeaMeTHble ((u3znyueckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XO/I€ IMajIora u/uin
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HUCCIICIOBAHUIO CBOWUCTB
M3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJlbHblIe y4eOHbIE IeiICTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Leau W 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4EeOHBIX M MCCIENOBaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (exTUBHBIN Ccrnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, HMHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIIBI JEATEILHOCTH
M0 MOJIYYEHHUI0 HOBOI'O 3HAHUS U MNPUMEHEHHUIO 3HAHUW B PA3JIMYHBIX y4EOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MNPEACTABICHbI [0 T0JaM
W3YUYECHUS.

11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUSI Kypca «OOm@as u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MATepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAYCHUU



XUMUU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B OOECIEUEHUU YCTOMYMBOIO
pa3BUTHA, B pEHICHUU MPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUEHUM PAlMOHAJIBLHOTO MPHUPOJIOIOIL30BaHUs, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEW KyJIbTypbhl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOTHOMU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONINE TOHITHS — XUMUYECKHUN DJJIEMEHT, aToM, SApO aToma,
M30TOIIbI, 3JICKTPOHHAs1 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIIN, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THMOpuamM3alnus aTOMHBIX OpOuTaneil, HoH,
MOJIEKYyJla, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYEeCKasi CBs3b (KOBaJIGHTHAs, WOHHAS, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasl pemiérka, XUMHUYecKas peakius, pacTBOp, AJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJMTHYECKAsT JTUCCOIMAIIUS, CTETNEeHb JIUCCOIHUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMUYECKOW PEaKINi, CKOPOCTh XUMUUYECKOW PEaKIuu, XUMHUYECKOE paBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUs DIJIEKTPOJUTHYECKOM IUCCOLUUALNH, NEPUOIUYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHHUsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U
NPEBPAIIEHUSI YHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAllMe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH  XUMHUYECKHX  SIBICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOCHUM BEIECTBA HAa AaTOMHOM, HMOHHO-MOJEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; THIPEACTABICHHUS O MEXaHU3MaxX XUMHUYECKUX
peakiui, TEepMOJMHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHMs, 0 XUMHUYECKOM PABHOBECHH, PACTBOpPAX U AUCIEPCHBIX CHUCTEMAX;
(dakTONOTNYEeCKHE CBENEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHWU HEOPTAaHMYECKHUX BEILIECTB U UX NIPEBpaIlCHUH;

c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTaBieHuss (OpMysn BEIIECTB U  ypaBHEHUH  XMUMHUYECKHX  pPEakiuil,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITBHBIX
BELIECTB;



c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BAJCHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW pemeETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU IO Pa3JTUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIIOBOMY 3P (DEKTy peakiuu, U3MEHEHUIO
CTEMIEHEeW OKHCIICHUS DJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTalu3aTtopa H
JIPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS U KPUTEPUH ISl KiIaccuPUKaim
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIU;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICT MEPUOIMUECKOT0 3aKoHa /J[.
N. MenneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEpH30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOrO—YETBEPTOTO IEPHUOJOB
Ileppuonnueckorn  cucremsl  JI.MI.  MenneneeBa,  UCIONB3ys  IOHATHUA
«PHEPreTUYECKHe YPOBHM», «IHEPreTUYEeCKHe MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTANIN», «OCHOBHOE MU BO30YXKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHUYECKHX AJIEMEHTOB U HX
cCoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHMS
UX 3JIEKTPOHHBIX 000JI0YCK;

chOpMHPOBAHHOCTh, YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3H MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanmaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );

c(hOpMUPOBAHHOCTh yMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHAYECKHX PEAKIHN C Y4ETOM HMX SHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM pEaKIMU B 3aBUCUMOCTH OT Pa3JIMYHbIX
(bakTOpOB, a TaK¥KE XapaKTep CMEIIECHUSI XUMUYECKOT0 PAaBHOBECHS 10/ BIUSIHUEM
BHeIIHKUX Bo3aelcTBuil (mpuniun Jle [llatense);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX MPOU3BOJICTB; I€I€CO00PA3ZHOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BJIAJEHUA CHUCTEMOM 3HAHUW O METOJaX Hay4YHOTO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HU3MEPEHHUE, MOJCIUpPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U U1 OOBSICHEHUS] XUMHUYECKUX SIBICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JEeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISABIISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €TMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHUTH pACUEThI: C UCIIOJIb30BaHUEM
MOHSATUN «MaccoBas J0JISI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPALIUS»;
Macchl BeIecTBa WU 00bhEMaA raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB; TEIIOBOrO 3 dekra
peaKIuyu; 3HAYCHHsI BOJIOPOJHOIO IOKa3aTelis PacTBOPOB KHUCIOT M IIEIOouYel ¢
U3BECTHON CTETNEHBIO JHCCOLMAIMU; Macchl (00BEMA, KOIMYECTBA BEIIECTBA)
MPOJIYyKTa PeaKIuu, €CIM OJIHO M3 MCXOIHBIX BEIIECTB JaHO B BUJE PacTBOpa C
onpeeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30OBITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa TPOJAYKTAa PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hopMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJHHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0 HWHAUKATOPOB, W3YYEHUE BIHSHUA
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW  pEaKIHH, pPEeIICHUe
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «HeMmeramnel») c
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
o0opynoBanueMm, (OpPMYyIUPOBATH II€JIb HMCCIENOBAaHUSA, TMPEACTaBIAThH B
paznu4yHON (QopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH HX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUII: COONIOAATH MPaBUIIA MOJI30BAHUS XUMUYECKON
Mocyoil ® JabopaTOpHBIM O0OpyJOBaHMEM, OOpaIlleHUS C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OMBITOB, H3KOJIOTUYECKH I1EJIECOO00pPa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
NEATeNIbHOCTU B IETSAX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYXKAIOIIEH MPUPOTHOM



cpeabl W JOCTHKEHUs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATH ONACHOCTH
TOKCHYECKOTO JEHCTBHS Ha KUBBIE OPraHU3MBbl OINPEICIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMblci nmoka3zarens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYILECTBIATH II€JICHANPABIECHHBI MOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, UHTEpHET U ApYyrue), KpUTUUYECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, epepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Yy4eOHOM 3a1auei.



11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 17
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 20
BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 35 3
Hroro mo pazgeny 72
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Hemeramner 10 3
2.2 Mertamisl 19 2
2.3. CJi107KHBIE BEIIECTBA U UX CBOWCTBA 29
Utoro no pazneny 58
Pa3pen 3. Xumus u ;Ku3HL
31 Metoabl I03HAHUS B XUMUHU. XUMHA U 5
' KU3HDb
Uroro no pazgeny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
Ypox  3nanumi. IloBropenme. TexHuka
1 6e30MaCHOCTH. 1
Juarnoctuueckasi pabota «OcTaTouHbIC
2 3HAHUSD 1
3 ATOM — CIJIO’KHas YacTHIIA. 1
KopnyckynsipHO-BOJIHOBBIE CBOMCTBA
4 MHUKpPOMHUPA. 1
5 N3otonsl. Hykinapl. 1
6 CocTosiHHE AJEKTPOHOB B aTOME. 1
7 KBanTtoBble uncna. 1
8 DNeKTpPOHHBIE KOH(UTYpALIUA aTOMOB. 1
9 DNeKTpOHHBIE KOH(UTYpAIIUA ATOMOB. 1
Oco0eHHOCTH CTPOEHHS DIIEMEHTOB OOIBIINX
10 MIEPHOJIOB 1
11 BasieHTHBIE BOBMOKHOCTH aTOMOB. 1




[lepuoanueckuii 3akon u [1CXO JI.W.
MeHzeneeBa B CBETE yUECHUS O CTPOCHUU

12
aToma.
[Ieproanueckuit 3aKOH U CTPOCHHUE ATOMA.
13 DneKTpOHHBIE KOH(UTYpalli aTOMOB
MIEPEXO0/IHBIX JIEMEHTOB.
H3MeHeHne CBOMCTB BEMIECTB B IEpUOAaX U
14 rpynmnax
3HaueHue NepruoAUYECKOTo 3aK0Ha U
MEPUOANYECKON CUCTEMBl XUMHUYECKUX
15 anemenToB JI. 1. MenzaeneeBa 1j1st pa3BUTHS
HayK{ U MIOHUMAHUS XUMAYECKOW KAPTUHBI
MHpa.
16 O060011eHne 3HaHUu| 10 TeMe
17 KonTtponbHas padota Ne 1 «CtpoeHne atomay.
18 XuUMHUYECKas CBSA3b, €€ BUbL.
19 XUMHUYECKas CBSI3b, €€ BUJIBI
20 Enunas npupoa XUMUYECKOU CBS3H.
21 I'uOpuanzanus 3IeKTPOHHBIX OpOUTATIEH.

22

I'uGpuan3anus >1eKTpOHHBIX OpOUTaNEH.




I'eomeTpus monexyi.

23
Teopust CTpOEHUSI XUMUYECKUX COCTUHEHU I

24 A.M. byrneposa.
[TprumHBEI MHOTOOOpA3Hs BEIIECTB: H30MEPHH,

25 TOMOJIOTHSI, aJNIOTPOTIHSL, U30TOTIHSL.
OcHOBHbIE HapaBJIEHUS Pa3BUTHSI TEOPUU

26 CTPOEHUSI XUMUYECKIX COCIMHEHUN U ee
3HauYEHUE.
JlnanexTudeckrne OCHOBBI OOITHOCTH JBYX

27 BEIYLIUX TEOPUN XUMHUU.

28 [Tonumeps! opranrueckrie U HeOpraHu4ecKue.

29 CriocoOblI MosTy4eHus MOJIMMEPOB.
Knaccudukanus momumepor. O630p

30 BAYKHEHIINX MOJIUMEPOB.

31 O6061mmenne Tembl «CTpOEHHE BEIECTBAY
Uuctele BemecTBa u cMecu. JlucnepcHbie

32 cuctemsl. Komnongnsie pactsopsl. JIO 1
Hctunnsle pacTBOpbl. PacTBOpeHHE Kak

33 ¢bu3nKOo-XUMHUECKHUil rporecc. SIBieHus,

MMpOoUCXOAAIIHEC ITPU paCTBOPCHUH BCIICCTB —
aucconuanys, ruaparanus. TennoBsie




SABJICHHUSA IIPU PaCTBOPCHUMU.

34

CrniocoObI BEIpaXEHUsT KOHIICHTPAIIH
pacTBOPOB: MaccoBas J0JIsl pACTBOPEHHOTO
BeHIcCTBa, MOJI?[pHaFI 1 MOJISIJIBHAs
KOHIEHTpaluu Pemenne 3anay.

35

Pemenne 3amau 1. PacueTsl 10 XUMHYECKUM
dbopmynam. 2. Pacuersl, CBA3aHHBIE C
MOHATHSIMM «MaccoBas JOJIS» U «00beMHAas
JIOJIsH KOMIIOHEHTOB CMECH.

36

O6061menue 3Hanui o Teme «CTpoeHue
BEIIIECTBAY», HOATOTOBKA K KOHTPOJIHHOM
pabore.

37

Kontponbras padoTta Ne2 o teme «CtpoeHue
BeleCTBay «/lucnepcHble cHUCTEMBbI»

38

[ToHsiTHE O XMMUYECKOUN peaKiyu.
Knaccudukanus XuMuuecKuX peakiuii B
HEOPraHMYECKOW XUMUHU.

39

Knaccudukanus XuMU4eCcKUX peakiuii B
HEOPraHMYECKOW XUMUHU.

40

Knaccudukaius XuMHUIeCKUX peakiui B
OpPraHUYEeCKON XUMHH.

41

Knaccudukarus XuMHUECKUX peakiui B
OpPraHUYECKON XUMHH.




TennoBblie 3 HEKTH XUMUYECKUX PEAKIIHA.
3aKOHOMEPHOCTH MPOTEKAHHUS XUMUYECKUX

42
peakuuid. TepMOXUMHYECKHE YPAaBHEHUS.
Pemenue 3anau 1. Pacuersl no TepmMoxumu-
YECKUM ypaBHEHUSIM. 2. Beruncienue

43 TEIIOBOTO AP PeKTa peakliuy Mo TeIIoTaM
00pa30BaHUs pearupyoollruX BEIIECTB U
MIPOJIyKTOB PEaKI1H.

a4 OKHCANTENHEHO-BOCCTAHOBUTENIBHBIE PEAKIUH.
OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE PEAKITIHI

45 B HEOPraHMYECKON XUMUHU
OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIINH

46 B OpraHuYeCcKON XUMUHU
CocraBnenue ypasuenuit OBP metonom

47 AIIEKTPOHHOTO OanaHca
BeposTHOCTh MpOoTeKaHUSI XUMUYECKUX

48 peakuuii. JHTaIbIUsA. DHTPONHS. DHEPrus
I'u66ca. 3akon ['ecca u ciencTBUs U3 HETO.

49 CKOpOCTh XMMUYECKUX PEAKIIHI.
@akTOpbl, BIUAIOIINE HA CKOPOCTh

50 XUMUYECKUX peakuil. 3aKOH ACHCTBYIOIINX
Macc.

51 DNIEMEHTApHBIE U CJI0KHBIE PEAKIIUH.




MexaHn3M peakuuy. DHeprus akTUBALUY.

Karanus. [lonstue o katanuzarope u

52 MEXaHHU3ME €r0 JICUCTBUS.
O0paTuMOCTh XUMUYECKUX PEAKITUH.
53 Xumnaeckoe paBHoBecue. Koncranra
paBHOBECHS.
CMmenieHre XMMUIECKOTO PaBHOBECHS TTO/T
54 NecTBUEeM paznu4HbIX (pakTopoB. [TpunHnummn
Jle HlaTense.
[Ipaktrueckas padota Ne 1. CkopocThb
55 XUMHYECKON PEaKIUU.
Ypok-ynpaxHeHHe 0 TEME
56 «3aKOHOMEPHOCTH XUMHYECKUX PEAKLIUI.
KonTtponpHas padota Ne 3 o reme
57 «XVMHUYECKUE PEAKLIUN»
AHau3 KOHTPOJIBHOUW paboTHI.
58 DNEKTPOIUTHYECKAs JUCCOLIMALIMSL.
59 Bonoponnsriii nokazarens. JIO2
60 I'maponu3 Heoprannueckux Bemiects. JIO 3
61 I'maponu3 opraHnyecKux BEUIECTB
62 [Ipaktuyeckas pabora Ne2. Permenune




OKCIICPUMCHTAJIBHBIX 3a4a4 110 TCMC

«I'maponus».
63 Peakunu noaHOTO 0OMEHa
Ypoxk-ynpaxHenue o teme «Teopust
64 AIEKTPOJUTUUECKON JUCCOIHAITII
O060611eHne TeMBbl «DNEKTPOIUTHYECKAS
65 JTUCCOTTHAITHSY
Pemenue 3aga4 no reme «JIEKTpOTUTAYECKAS
66 JTUCCOTTHAITHSY
Pemrenne 3agaud no reme «IEKTPOIUTHYECKAS
67 JIICCOLIAAITUS
[Ipaktrueckas padota Ne 3. Peakiiuu HOHHOTO
63 oOmeHa
69 DIIEKTPOJIN3 PACILIIABOB COJICH.
70 DIEKTPOJIN3 PACTBOPOB COJIEH.
71 Koppo3zus metanos.
72 CriocoObI 3alIUThl METAJIIOB OT KOPPO3UHU.
73 Knaccudukaius HeopraHHUECKUX BEIIECTB.

74

KJ'IaCCI/I(I)I/IKaI_[I/IH HCOPraHN4YCCKUX BCIICCTB.




Knaccudukarus opraHI4ecKrux BEIIeCTB.

75

76 Krnaccudukarus opraHM9ecKUX BEIIECTB.

77 OO6mast xapakTepuCTUKa METAJIJIOB.
DNEeKTPOXUMHUYECKUHN DSl HAPSHKEHUS

78 METaJUIOB. Psii cTaHIapTHBIX AJIEKTPOTHBIX
IOTEHI[AAJIOB.

79 XuMnueckue cBoiicrsa MerasuioB. JIO 4
Ypoxk-yrpakHeHHE TI0 TeME «XUMHYECKUE

80 CBOMCTBA METAJLJIOB).

81 OKcHIbI ¥ THAPOKCHUIBI METAIITIOB.

82 OO6mme cnocoObl MOTYICHHS METAIIOB.

83 Pemrenue 3amay no reme «MeTasuie)
Pemrenue 3agay. BrerunciieHue Macchl WA
o0beMa MPOAYKTOB PeaKIUU MO U3BECTHON

84 Macce Wid 00beMy UCXOJHOTO BEIECTBa,
COJIEpIKAIIEro MPUMECH.

Pemenue 3amau. BerunciaeHne Macchl
HCXOJHOTO BEIISCTBA, €CIIN U3BECTEH
85

HpaKTI/I‘{eCKI/Iﬁ BBIXOJ U MaCCOBas JOJId €ro OT

TCOPCTUICCKHU BO3MOKHOT'O




Pemenue 3a1au. KoMOMHMpOBaHHBIC 331a4H.

86
Meramisl riiaBusIx noarpyni. llenounse,
87 LIEJI0YHO3EMETIbHBIE METaILIbI.
88 AJNIOMUHUI U €ro COeIMHEHUSI.
Mertanisl nobouHbIX noarpynn. Mx
89 coenuHeHus. KoMriekcHble coeiMHEeHus
MEPEXO/IHBIX JIEMEHTOB.
XapakTepucTHKa kKeJe3a, XpoMa U UX
90 COEIUHEHU.
XapakTepucTuKa MeId, MapraHia u ux
91 COECIUHEHUN.
XapakTepucTuka IMHKa, PTYTH, cepedpa U ux
92 COECIUHEHU.
93 Ypok-ynpaxHeHnue no teme «MeTtamibhy
O6061mmenue Tembl «Metamnsly. Pemenne
94 3a/1a4.
KonTtposnrHast padota Ne 4 o teme «IIpocteie
95 BEILECTBA METAJUIBI, IOJTy4EHUE U UX
CBOMCTBa».
Hemetannsr. Ilonoxenwne B I1C JI.1.
96 MenpneneeBa. Annotponus. Bomopon.

H3oTombI BOAOpOAA. CoenuHeHUS BOOOpPOda C




MeTaulaMu ¥ HemeTtauiaMu. Bona. Ilepokcun
BOAOPOJA.

97

OKHCIMTEIFHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA
THUIIMYHBIX HEMECTAJIJIOB.

98

Baxuelinre OKCHIbl, COOTBETCTBYIOIINE UM
TUJIPOKCHJIBI U BOJOPOIHBIE COCTUHEHUS
HEMETAJLIOB.

99

OO011ast XxapakTepUCTUKA MOATPYIIIBI
rajoreHoB. CpaBHUTEIbHAS aKTUBHOCTH
TaJIOT€HOB U UX COCTMHEHHUH.
l'anorenoBomoposl. ['anoreHuapl.
Kucnoponaconepxamnme coefuHeHHs XJIopa.

100

XalbKOTeHbI. AJUTIOTPOTINS KUCTIOPOJIa U CEPHI.
Oxcuppl u iepokcuabl. O30H. Cepa.
CepoBonopoa u Cyab(ubl.

101

Oxcuppl cepbl. CepHas U CEpHUCTAsI KUCIOTa
u ux coyim. CBOMCTBa KOHIIEHTPUPOBAHHOM
CEpHOM KUCIIOTHIL

102

A30T. OCOOEHHOCTH a30Ta U €TI0 COSAUHEHUN.
AMMUaK, coJIi aMMOHMS.

103

OKCI/I,[[LI a3oTa. A30THas U a30TUCTas KUCIIOTa
1 UX COJIH.

104

®ochop. Dochun. Oxcunst pocdopa.




®ocdopubie kucnoTel. Oprodocharsl.

VYraepoa. Meran. KapOuab! kanbius,
AIFOMUHUS, JKeJe3a. YTapHbII U YIIIEKUCIIBIN

105
ra3pl. YTOJIbHAS KHCJIOTA U €€ COJIH.
106 Oprannyeckre 1 HEOPraHMYECKHE KUCIOTHI.
OcoOble cBOWCTBAa OPraHUYECKUX U
107 HEOPraHUIEeCKUX KUCIIOT
[IpakTnueckas paborta Ne4 CpaBHeHHe
108 CBOWCTB OPraHUYECKUX U HEOPTaHUIECKHX
KHCIIOT
Opranuueckre 1 HEOPraHMYECKHe OCHOBAHMUS.
109 JO 5
AmdoTtepHble OpraHiyecKue u
110 HEOPraHU4ecKue COeANHEHMS.
[Ipaktuyeckas pabora Ne 5. AMdoTrepHOCTh
111 BeuiectB. [lonmyuenue ra3os.
O6o06menue TeMbl «I UAPOKCHIBI,
112 XUMHUYECKHE CBOMCTBaY
113 Pemienue 3a1a4 pa3HbIX THUIIOB.
114 Pemienue 3a1a4 pa3HbIX THUIIOB.
115 I'enernueckas CBsA3b MEXIY OpraHUUECKUMU




COCAMHCHUAMU U HCOPTAHNYCCKHUMHU.

Ypok-ynpaxHeHnue 1o teme «l'eHeTnyeckas

116 CBSI3b MEX/Iy BEILIECTBAMMY
[Ipaktuyeckas padora Ne 6. ['eneTrueckas
117 CBSI3b MEXK/y BEIIECTBaAMH.
VYpoxk - ynpaxknenne «Knaccudukanus,
118 XUMUYECKHE CBOMCTBA HEOPTaHMIECKUX
BeniectB» JIO 6
[IpakTuueckas padora Ne 7. Pemenue
119 SKCIEPUMEHTAJIbHBIX 33134 10
HEOpPraHUYECKON XUMUU.
[IpakTnueckas pabota Ne 8. Pemenue
120 JKCIEPUMEHTAJIBHBIX 3aa4 10 OpraHN4ecKon
XUMHH.
Pemenue 3aga4 v ynpakHeHHI 110 TEME
121 «Knaccudukanus opraHn4eckux u
HEOPraHMYECKUX BEIIECTB)»
[ToBTopenue. Knaccudukanus, XuMudecKkue
122 CBOICTBA HEOPraHMYECKUX BEILIECTB.
[ToBTopenue. Knaccudukarus, XuMuaeckue
123 CBOIMCTBA OPraHUYECKHUX BEIECTB
124 IIpaktuyeckas padora Ne 9. CpaBHeHue

CBOMCTB HCOPraHN4CCKUX U OPpraHnv4CCKux




COEIMHEHUI.

O606menne. [ToaroroBka K KOHTPOJIBHOM

125 pabore.
KonTtponsHas padora Ne 5 «CnoxHbIe
126 BEIIECTBA U UX CBOMCTBA»
[ToBTOpenue. CTpoeHune aroMa. XuMU4YeCKas
127 CBSI3b
[ToBTopenue. Knaccudukanus XuMHIeCKUX
128 peakuuit
[Ipaktrueckas padota Ne 10. Pemenne
129 pacyeTHBIX 3aJ1a4 pa3HbIX THUIIOB. 1
Kontponbhas padota Ne 6 «Mtoropas
130 KOHTpOJIbHAsI paboTay
131 XUMHS ¥ IPOU3BOJICTBO.
132 3aluTa OKpyKarolle cpespl.
XUMHUST U TIOBCEJHEBHAs KU3Hb YEJIOBEKa.
134 XHUMUS U IUIIA.
OBUIEE KOJIMYECTBO YACOB I10
- 134 10

I[TPOTPAMME







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

Vuebnuk 11(yriyOnennsiii ypoBenb) kmacc Aprop ['abpuensn O.C .

WznarensctBo poda 2020 ®I'OC

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

[Mporpamma no xumun 10-11 xmaccer O.C.I'abpuensHa (yriayonaeHusiii yposens) JJPODA, 2018

kopnoparus "Poccuiickuii yaueOHuK"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://interneturok.ru/
https://foxford.ru/teacherdashbd

https://my.1september.ru/
http://www.fipi.ru/

Xumus s Beex (http://kontren.narod.ru).
Anxumuk (http://www.alhimik.ru/)

http://school-collection.edu.ru

http://fcior.edu.ru

http://him-school.ru

https://scienceforyou.ru

https://resh.edu.ru



https://sbooks.ru/products_filter.php?f3=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD+%D0%9E.%D0%A1.&cPath=10
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
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