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MNOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K PE3ylbTaTaM OCBOCHHMS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yuyeOHOro mpeaMera «XuMmus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJEHHOrO W3Y4YEHHUS 3aHHMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHMKOB UIKOJIBI, HEOOXOAMUMYIO JUIs
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue IpeaMera «XHUMHS» MOJydaeT
HOAPOOHYI0O  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIIOTCSI CJIEIYIOIIME BBIMOJHIEMbIE MPOrPaMMOM 10
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynuBaer
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaX KOHKPETHOTO MpOQuIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJI0B K (POPMHPOBAHUIO COAEP>KATEIBHONH OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTEIHHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL U3YUYEHUS 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 YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss 10 OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEpKaHUsI y4eOHOro mpeaMera
«XuMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUATHBHOW COCTAaBIISIIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU ToJOxkeHussMu DPIroC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyUEHHS Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TaloM  [OJY4YEHUS  XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpraHU3AIUSAX CPEAHETO MpodheCcCUOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclUIMpeHue U  YIUIYOJIeHHEe TEOpEeTHYECKO U
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro odpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUPYEeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOYy4arOImUXCs, HA (OPMUPOBAHUE y HUX
OOIIIEUHTEINIEKTYaJIbHBIX YMEHUN, YMEHUHN pallMOHalu3aluu y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisgonuMu TIpeAMeTa «XHUMHs» Ha YPOBHE YIUIYOJIEHHOTO WM3ydeHUS
SBIITFOTCS  YTIIyOJI€HHBIE Kypchl — «Opranudeckas xumus» ©u «OOmas wu
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XWMHH 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBYy copaepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISECT COBOKYITHOCTh IPEAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHNK 00BEM  (HAKTOIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0BbEMa 3HAHUH O XHMHYCCKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEJICTABIIEHUH O CTPOCHHUM BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHHH aTOMa. XMUMHUYECKasi CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  jJomnonHseTcs  GOpMHUPOBAHHMEM  MPEACTaBICHHN 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHUE CMEXKHBIE MpEeAMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmeit xumuu. Ilpu
M3YYCHUHW TIpeJMETa B JaHHOM CiIydae akieHT OyAeT caellaH Ha OONTHOCTH
METOJ/IOB MO3HAHMSI, OONIHOCTh 3aKOHOB U TEOPUW B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B coIepXKaHUM IpeaMeTa Uil KIAcCOB XHWMHKO-
Oronornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOASAT, K NpHUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KHUCJIOTBI U Apyrue. IIpm 3ToOM 3HaHUS O COCTaBE M CBOWMCTBAxX INpPEACTaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOI1ecCOB (POTOCUHTE3A, IbIXaHUSI, TUILEBAPECHHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SX C Yy4YeOHBIMH TpEIMETaMH, BXOJISIIIMMH B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThD», «MaremMaTtuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (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 KYJbTYyphl. Pemienue
ATOW 3aJaud Ha YIIIYOJIEHHOM YPOBHE U3YYECHMsI TIpelMeTa Mperoyiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CUCTEME €eCTEeCTBEHHBIX HayK M €€ Beaylleil poiau B obOecrnedyeHuu
yCTOMUMBOIO  pa3BUTUS  4YEJIOBEYECTBA: B  PEIICHUH  MpodsieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUHU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TAKXKE HKOJOTHUYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUNA O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLIHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYIECKOTO MPOU3BOJICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUW MJI OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB,;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX I TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmraHe peamuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OOIIEero oOpa30BaHHS IPU H3yYCHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUNA TPHUPOJIHI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CAaMOBOCIIMTAaHHIO  Ha  OCHOBE  YCBOGHHS
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATIBHOW M OOIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM IKOJOTUYECKON NEATEIbHOCTH.

OO6mIee 9nciIo 9acoB, MPETYCMOTPEHHBIX JJISl U3YYCHUS XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero obimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTM aTroMa yriiepoja. XuUMHYEcKash CBA3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHas. M3omepus. Buapl u3oMepHu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P(DEKTH B MOJEKYJIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKIatypa oprannyeckux coenuHenuii (IUPAC) u TpuBManbHble Ha3BaHUSA
OTJI€JIbHBIX MPEICTABUTEIIECH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHHE C O0Opa3llaMu OpraHWYECKHMX BEIIECTB M MaTepuajaMyd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonornyeckuii psij ankaHoB, o0mas Gpopmyiia, HOMEHKIATypa |
MU30MEpHsl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI aJIKaHOB, sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, G-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XVMMHUYECKHE CBOMCTBA AQJIKaHOB: PEAKUUU 3aMEIICHHs, H30MepU3alui,
JNETUAPUPOBAHMS, ITUKIN3ALUM, TUPOJIU3a, KpeKuHra, ropenus. [lpeacraBnenue o
MEXaHU3Me peaklUuil paguKaIbHOrO 3aMELIECHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LMKJIOMEHTaH, LMKJIOTeKCaH) LMKIOaIKaHOB. CrocoObl MOJy4YeHUs U
MPUMEHEHUE IIUKIOATKAHOB.

Ankenbl. ['omonoruueckuil psij ankeHoB, oOmas (opmysia, HOMEHKIATYpA.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp -
rubpuau3anus aTOMHBIX opOuTaneidl yriepona, 6- U m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (IUc-TpaHc-) wu3zomepus. @Pu3nyeckue CBONCTBAa aAJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIUU MPUCOCIUHEHMS, 3aMEUICHUSI B O-TIOJOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBI3b. CIIOCOOBI MONYUYEHUS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3HWYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPEe aJKUIBHBIX PaTUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHbIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMelIeHrs TajJjoreHa Ha TUIPOKCOTPYNIly, HUTPOTPYIY, [HAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajius, B3aUMOJICHCTBHE alleTUJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3llaMM TUIacCTMacC, KaydykOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHosa). ['omomoruueckuii psn, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIelCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAyYEeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiinu Ha (eHos. TokcuyHOCTh (heHora.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble cOeAMHEHUS — AJIbACTU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Duznueckue CBOWCTBA albJIETUIOB U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKauu, peakiuu C Y4YacTHEeM YTJIEBOJOPOJHOIO pajuKana.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMEHKJIaTypa. PU3NYeCKne M XUMHYECKUE CBOWCTBA: TMAPOJIM3 B KUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOLE.

MpbL14 KaK CONU BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuoo3a. Ou3nueckue CBOMCTBA M HAXOXICHHE B mpupoje. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
rpynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JmakTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ 'uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
[NIMKOTeH U 1emnonio3a. CTpoeHne MaKpOMOJEKyJd Kpaxmala, TJIMKOTeHa |
HEJUTI0NIO3bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmalia: TMAPOJIN3, KAUeCTBEHHAas peaklus C HOJOM. XHUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD Pa3JIMYHBIX COUPTOB B BOJIE€, B3aUMOJICMCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCHUIOM
nuammuHcepeopa(l) u  rugpokcumom  menu(Il)), peakuus raunepuHa
ruapokcuom meau(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ runpokcunoM meau(ll), BzammopeiicTue
Kpaxmayia ¢ UOJOM, PEUICHHE SKCIEPUMEHTANBHBIX 3a1a4 1o TeMam «CHupThl U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A3oTcoaep:kale OpraHudeckne coeJMHeHnsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apOMaTHYECKHE; IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue Momekys, obmas Gopmysa, u3oMepus, HOMEHKJIATypa U (U3UIECKUE
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psana. CTpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH301A.

AmMuHokucnoTel. HomeHnknatypa u nzomepusi. OTaesbHble TPEACTABUTENN OL-
AMHMHOKHCJIOT:  TIJIALWH, anaHuH. @Ou3nyeckue CBOMCTBA  AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 NENTUIOB.

benku kak npupomHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MpPEeBpaALICHUI:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKyJISIPHBbIE COeIUHEHUS.

OCHOBHBIE TOHATUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COEOUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnsie wmatepuanbl. [lmacTmacchl (MOJUATUIICH, MOJIUIIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue MomekyasapHod (OpMyNbl OpPraHUYECKOrO COCIUHEHHS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peaklud W/WIM HCXOIHBIX BEHIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBS3EH MPU U3YUYCHUN OPTaHUYECKOW XMMUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaus, HaOIIOJIEeHHe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (PU3UYECKUE BEJIWYUHBI, €IUHUIBI HU3MEPEHUS], CKOPOCTb, SHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadusi: moae3Hble HCKOMAeMbIE, TOIIIIUBO.

Texnonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Knaccudukaruss XuMUUeCKUX JIEMEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue 3IEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAuYecKoro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHble cBsA3u. BogopoaHas CBA3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nqucnepcHbix cucremax. MctuHHabie pacTBOpsl. [IpeacraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAaCChl BEHIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHU S
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIuU. XUMHUYECKOoe paBHOBecue. KoHncraHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTtponutuyeckas aucconuainus. CuiibHble W ClaOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
menoyHas. Bogopoaueiii mokasarens (pH) pactBopa. I'maponus coseit. Peakiium
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCICHMUS.
Okucnutenb M BOCCTaHOBUTENb. I[Ipomecchl OKHUCIEHHST U BOCCTAHOBIICHUSI.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMEepOKCHAa BOJAOPOJAa B MPUCYTCTBUHM KaTallU3aToOpa, MOJAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XMMHUYCCKHE CBOKMCTBA: PEaKIMH C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHenme KUCIopoACcOoaepKaIIne
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
KUCI0poJa. PU3NYECKUE U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAA U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4eHUs, (unueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbdunbl. Oxcun cepbi(IV), okcun
ceprl(VI). CepHucrass u cepHasi KUCIOTBI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHeHnne cepol U €€ COEIUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTasi U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI00pEeHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIU(PUKAIUY.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronbHas kuciaora U e
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BElIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MONydeHHs, (PU3NYECKHE U
xumuyeckne cporctBa. Oxcun kpemHusA(I1V), kpemHueBas KHUCIOTa, CUJIMKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetamioB B Ilepuoanueckon cucteMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psifl HanpspkeHUd MeTaiwioB. OOmme  crnocoOsbl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeTaisioB. CrnocoObl 3alIUTBl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3HUECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

OO6mrast xapakrepuctuka metamuioB [IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMHUYECKHE CBOWCTBA, MPUMEHCHUE IIPOCTBIX BEIIECTB W HX COEIUHCHUI.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUSI.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTauioB 1o0ouHbIX noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u AuXpoMaThl, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHrne U npuMEeHEHUE XpoMa.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxuneitmue coenunenuss wMapranua(ll), wmapranma(IV), wapraama(VI) wu
mapranua( VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCumpl,
ruapokcuanl u conu xeneza(ll) u sxeneza(lll). [lonyuenue n mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: mnomydyeHue, (PU3MYECKMEe M XUMHYECKHE CBOHCTBA. AMQoTepHbIe
CBOWCTBA OKCHJIA U TUAPOKCHUIA IUHKA, THUIPOKCOKOMIUIEKCHI LIMHKA. [IpruMeHnenue
LIMHKA U €TO COCIUHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHCJIOpOJE, W3Yy4YeHHE KOJUIEKIMH «MeTamubl U CIUIaBbl», B3aWMMOJCHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHBl METAJUIOB, B3aUMOJCUCTBHE T'UAPOKCHIOB AIIOMHUHUS M LHMHKA C
pacTBOpamMu KHUCJIOT U ILIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATP YIIT».

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BelIECTB (HA MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumusg © 310poBbe yenmoBeka. JlekapcrtBeHHble cpenctBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuna
0e30MacHOr0 MCIHOJB30BAHMS MPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pHajbl, KPACKH, CTEKJIO, KEpaMHKA.
Marepuainsl s 371eKTpoHUKH. HaHoTEXHOIO0THH.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIECTBA) MPOAYKTOB pPEaKIMHU, €CIU OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €ciau OJHO W3 BEUIECTB JIAHO B BHUJIE pacTBOpa C OIPEAECIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHIECHTpPAllMM BEIIECTBA B PACTBOPE, JOJHM BBIXOJAa NPOAYKTA PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEeOpraHmueckoi xumuu B 11 Kiacce OCyIIeCTBISIETCS Yepe3 UCIOJb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W MOHATHHA, MPUHATHIX B OTIEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIE€JIb, MOJICJIUPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyueckre BeIMYMHBI, €IUHUALIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U ITIOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOIINBO,
pecypcesl.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX



nmpemnaparoB, IMPOHU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEICTICHUIO; HAJTMYle MOTHUBALUU K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOITMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIbHON M TMPAKTUYECKOW JEeATEIbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUSA O COIMAJIbHBIX HOpPMax MW MpPaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEeHThI IPYTUX IpU aHAJINW3€E Pa3IMYHbIX BUAOB YU€OHOU JNESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

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

YBOXEHUS K IPOILECCY TBOPYECTBA B OOJACTH TEOPUH U IMPAKTHYECKOIrO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTETIbHBIX ~ HAOMIOACHHWH, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB,;



WHTEpPECa W TI03HABATSIHHBIX MOTHBOB B TIOJYYCHUH | TOCICAYIOIIEM
aHanu3e WHQOpPMAIUU O MEePEAOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUYECTBECHHOM
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CHTYAIlUH, CBI3AHHBIC C XUMUYCCKUMHU SBJICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEHICHUS, OPHUCHTHPYSICHh Ha MOPaJTbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHHUSA IIEHHOCTEH 370pOBOTO W 0Oe3omacHoro oOpasza JKH3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHUMAHHUS I[EHHOCTH TPaBWI HHIWBUIYAIBHOTO M  KOJUIEKTHBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

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

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTHUYECKUX 3a]ad
COILIMAJIbHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUI0 Mpodeccuil pa3IudHoro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKEHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYaTbHONH TPacKTOPUH
oOpa3zoBaHus, Oyaymed mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMUU, HHTEPECOB H
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIEJeCO00pa3HOT0 OTHOMICHUS K MPUPOJE KAaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUST TIO0OATBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JEUCTBHUM, IMPUHOCAIIMX BpEd  OKPYKAOLIEH
MPUPOJIHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yMEHUS
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 Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH,

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
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH TMPOOJIeM COXpaHEHUS
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
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IYHEPreTUUYECKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpPaMOTHOCTH: IOHUMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U WMEIONIUXCS JaHHBIX C IENIbI0 TIONyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOEHHS MPOrpPaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHeUu(PUKy METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbBIE JeHCTBUs (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS W yYHHBEpCAJIbHbIC y4eOHbIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOorHYecKHe JAeiCcTBUS:

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 OCBOEHHUM 3HAHUI TPUEMBI JIOTHUYECKOTO MBIIUICHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUSI W KPUTEPUU Ui KIAacCH(UKAIIMM BEUIECTB U
XUMHUYECKHUX PEaKIH;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJbI U 3aKIIOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABaTENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE 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;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUST W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbrar, (PopMyJIUpOBaThH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMyJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMUYECKOW WHPOpMANME: NPUMEHITh MEXNpeaIMeTHble (du3nueckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHUH, BBICKa3bIBAaTh W€, (OPMYIHPOBATH CBOU MPEIT0KEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO MCCIICIOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4EeOHBIX M MCCIENOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHSI MPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHUU B PA3THUYHBIX YUEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHudeckass XuUMHUSI»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHun PalMOHAIIBHOTO
MPUPOAOIIONB30BaHNsA, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOLIEH KyIbTYpHI
YeJIOBEeKa, a TakKKe OJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpELIE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloIINe NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U dJIEKTPOHHAs
oboyouka artoma, s-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alUs AaTOMHBIX OpOWTalleld, HOH, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTETIEHb OKHUCIICHHS, XUMUYECKAs CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHbINA 00BEM, YIIIEpOIHbIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIE), H30MEpHUs CTPYKTypHass W TNPOCTPAHCTBEHHas (reomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCIIOPOJI- U a30TCOJEPIKAIUE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEQUHEHHUS; TEOPHH, 3aKOHBI
(nepuonunueckuii 3akon J[. W. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHUI; TIPEACTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30oMepHBIN 3¢ dekTrl, opuentantsl 1 u Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, TIEpepabOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IMPHU
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

MCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUS XMMHWYECKUX PEAKIMM U PACKPBIBATh UX CYLUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIMd  MOCPEACTBOM  COCTABIICHUSA
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



W3TOTABIMBATH MOJICITH MOJICKYJl OPraHUYCCKUX BEIICCTB JJIS WIUTFOCTPAIUH
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHUM: yCTAHABIMBATH MPUHAJIC)KHOCTh M3yUYCHHBIX
OPraHUYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHIO K OMNpPEACIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBOAWTH TpUBHATBHBIC Ha3BaHWS IS OTACIBHBIX
MIPEICTaBUTENICH OPTraHMYECKUX BEIISCTB (ITHUJICH, alleTHIICH, TOJYOJI, TIUIEPHH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHIl, alleTalbJCTH, alleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCI0Ta, CTeapUHOBAs, OJICUHOBAs, TAJIBMAUTHHOBAS KUCJIOTHI,
TJIMIIMH, aJaHuH, MajlbTo3a, (PyKTO3a, aHWIMH, JTUBUHUJ, W3OIPEH, XJOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpPraHUYECKUX COCIUHEHUAX (KOBaJICHTHAs W WOHHAs CBs3b, G- U T-CBA3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
opraHudeckux BemectB A. M. Bytieposa st 00ObSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHUPOBAaHHOCTh ~ YMEHHMM  XapaKTe€pHU30BaTh  COCTaB, CTPOCHHUE,
dbu3uvYecKkue MU XMMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, AJIKEHOB, aJKaJINCHOB,
QJIKWHOB, apOMAaTUYECKHUX YTIJIEBOJOPOJIOB, CIMPTOB, aJIbJIETU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCTUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IH- W TIOJIMCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYHO  CBSI3b  MEXKIY HHMH  ypaBHCHUSIMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUA C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HA KOHKPETHBIX IpPUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCTUHEHUN OT
KPaTHOCTH M THUIIa KOBAJICHTHOU CBSI3H (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPaKTHIECKOES TPUMEHCHHE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJCHUS CHCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJIIOJACHUN, N3MEPECHUH, MOJICTUPOBAHNN, IKCIICPHUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHHUS PUMCHSTH OCHOBHBIC orieparuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEJACTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTb YMEHHM: MPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IPOU3BOJICTBEHHON JICATEIBLHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKoiM
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI O3KCIEPUMEHT (IOJy4YEHHE W U3YYEHHUE CBOWCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30rmacHOro OOpallleHUsl ¢ BEIIeCTBAMU M JITa0OpaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJia SKOJOTHYECKH IEJIECO00pa3HOTO MOBEACHUS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEMIECTB, MOHUMAs cMbICH nokaszareis [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XAMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UCTOYHUKAX (HAy4dHas U y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIass U HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTHU SBJIIEHUW MPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHA, B pEIICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKasi pEHETKa, XUMUYECKas peakiusi, pacTBOpP, DICKTPOJIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMHUYECKOU PEaKIiUi, CKOPOCTh XMMHUUECKON peakiuy, XUMUUECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUSI PHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe€ B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUMHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
HCIIOIb30BAaHUN BKHECHUIINX HEOPraHWYECCKUX BEIIECTB B OBITY M MPaKTHUYCCKOU
NEATCIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMarnueckyio HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M U THUMA KPUCTAUIMYECKON pemeéTKku, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pEarupyroliux BEIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKMCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajau3zaTopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICH MEPUOINYECKOT0 3akoHa [l.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO MEPHOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKUX AJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOJATBEPKIAThH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOICHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIEPUMEHT (peanbHbIN U MBICICHHBIN ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITHM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJIApHAS KOHIICHTPAIIUS»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peakiuy; 3HaYeHUsT BOJOPOJHOTO IMOKa3aTessl PacTBOPOB KUCIOT W IIETOYeH C
M3BECTHOM CTETEHBIO JHUCCOIMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
NPOJYKTa PeaKIfH, €CIU OJHO M3 MCXOJHBIX BEIIECTB /IaHO B BUIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIBHO IUTAHUPOBATh U TMPOBOJIWTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW  pEaKIHWH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3adad 1o TeMam «Mertamisy u  «Hemeramnel») c
coOmoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoN opMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH M OILEHUBATH MX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HHCTPYKIHMSIMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OMBITOB, JKOJIOTHYECKH II€JE€COO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBI ONPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B PA3IMUHBIX UCTOYHHKAX (HaydHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHET U Ipyrue), KPpUTUUECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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3. aJbJCTUBI M KETOHBI. 21 1 bu6moreka [IOK
2 KapGoHoBBI€ KUCTOTHI. https://myschool.edu.ru/
Cnosxnbie 3¢upsl. XKupsl
3. bubnuoreka [JOK
1
3 YTIeBOME o https://myschool.edu.ru/
Hroro no pazneny 41
Paznea 4. A3orconepskanue opraHnyecKkue coeIuHeHus
4, AMMWHBI. AMHHOKHCITOTHI. 12 1 9 bubnuoreka [JOK
1 benku https://myschool.edu.ru/
Hroro mo pazgeny 12
Pa3nen 5. BbicokoMoJIeKyIsIpHbIE COeTUHEHMSI
5. BricokoMoiekynspHbIe bubnuorexa [JOK
6 1
1 COEIUHEHUS https://myschool.edu.ru/
Utoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 102 3 6
I10 ITPOI'PAMME
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11 KVIACC

Ne KoaudecTBo uacoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | pa3jiejioB U TeM Kourpouabusbl | IIpakTHuyecku
Bcero o0pa3zoBaTte/ibHbIE
/ NPorpamMmbl e padoThI e padoThI
pecypchl
n
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U Bu 110K
HOINOTEKA
1.1 | Ilepuomguueckas 9
pHoa https://myschool.edu.ru/
CHUCTEMA XUMHUYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna. Eu6 110K
HOIMoTEKA
1.2 | Muoroo0Opasue 11 1
p https://myschool.edu.ru/
BEILIECTB
XuMHuueckue bubmuoreka IHOK
1.3 19 1 3 1
peakuuu https://myschool.edu.ru/
Hroro mo pazgeny 39
Paznen 2. Heoprannyeckasi XuMusi
bubmuoreka IIOK
2.1 | Hewmeramist 31 1 3 1
https://myschool.edu.ru/
bubmuoreka IIOK
2.2 | Meramisl 23 1 2 1
https://myschool.edu.ru/
Hroro no paszneny 54
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Pa3gen 3. Xumus u ;Ku3HbL

Mertoasl 1103HaHUS B

3.1 X 9 bubmnoreka LIOK
. pm o A https://myschool.edu.ru/
JKU3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

[TPOTPAMME



https://myschool.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
[IpenMer u 3HaYEHUE OPraHUYECKON bubnuotexa [JOK
1 XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu 1 https://myschool.edu.ru
OPraHMYEeCKUX COCTMHEHUN /
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepoia
.. bubmmoreka [JOK
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
2 1 https://myschool.edu.ru
BanenTHbIe BO3MOKHOCTH aToMa /
yriaepoja B
XuMuYeckas CBSI3b B OpraHU4eCKHUX
bu6moreka [IOK
coeuHeHUsIX. MexaHu3Mbl 00pa3oBaHUs
3 . 1 https://myschool.edu.ru
KOBaJICHTHOM CBS3H, CIIOCOOBI pa3pbiBa /
CBsI3eM B
bu6mmoreka [IOK
Teopus cTpoeHHst OpraHU4ecKUX
4 . 1 https://myschool.edu.ru
coenquuenuit A. M. byrneposa /
Buner u3omepun: CTpykTypHas,
bubmuoreka [JOK
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
5 1 https://myschool.edu.ru
3¢ deKTh B MOJIEKYJIaX OPraHuYeCKUX /
COEUHEHNN -
[IpencraBnenue o knaccuukanuu u bubnuoreka [IOK
6 CUCTEMaTHUYeCcKass HOMEHKIIATypa 1 https://myschool.edu.ru
(IUPAC) opranndeckux BeIIecTB /
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Knaccudukanus peakiuii B

bubmuoreka [IOK

7 N https://myschool.edu.ru
OpPraHUYECKON XUMUU |
. bubnuorexa [JOK
Cucremaru3zanus 1 00001ICHUE 3HAHUM
8 https://myschool.edu.ru
110 TEMC /
AJIKaHBI: TOMOJIOTHUECKHH psJl, oO1as
bu6mmoreka [{OK
¢dbopmMyIia, HOMEHKIIATypa H H30MEpHs,
9 https://myschool.edu.ru
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE /
CTPOEHUE MOJIEKYI B
. bubnuotexa [JOK
dusnyecKkue U XUMHUYECKHUE CBOMCTBA
10 https://myschool.edu.ru
AJIKAHOB /
HaxoxneHnue ajikaHOB B IPUPOJIE. bubnuotexa [JOK
11 CriocoObl mosTyueHus: U IpUMEHEHUe https://myschool.edu.ru
a7KaHOB [
[uxnoankansl: 00mas Gopmyia
’ Bu6morexa ITOK
HOMEHKJIaTypa U U30MepHUsl, 0COOEHHOCTH
12 . https://myschool.edu.ru
CTPOEHUS U XUMHUYECKUX CBOMCTB, /
CHOCOOBI OJTYYECHHS ¥ IPUMEHEHHE )
Pemenue pacu€THbIX 3a1a4 Ha
ompeeNieHue MOJIEKYIIpHOU (popMyIIbI
bubmuoreka [JOK
OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM
13 https://myschool.edu.ru
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIUX B /
ero cocra. CucremaTu3anus u )
0000111eHIe 3HAHUI 110 TeMe
AJKEHBI: TOMOJIOTHYECKH psijl, oOmas bubnuoreka [JOK
14 (dopmyna, HOMEHKIATypa, JEKTPOHHOE U https://myschool.edu.ru

INPpOCTPAaHCTBCHHOC CTPOCHUC MOJICKYIIL.

/
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CtpykTypHas U LUC-TPaHC-U30MEPHUS
AJIKEHOB

duznueckre 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

15 https://myschool.edu.ru
ankeHoB. [IpaBuno MapkoBHUKOBa /
CriocoObl nosTyuyeHus: U IpUMEHEHUe bubmorexa [IOK
16 https://myschool.edu.ru
aJIKCHOB /
IIpakTuyeckas padora Ne 1 mo reme bubnuorexa [JOK
17 "TlosryyeHue ITH/IEHA U U3yYEHHE ero https://myschool.edu.ru
cBoiicTB" /
Pemrenne pacy€THbIX 3a1a4 HA bubnuoreka [IOK
18 oTpeieNIeHUue MOJICKYIIPHOU (DOPMYJTBI https://myschool.edu.ru
OPraHMYECKOTO BEIIECTBA /
AJKaIueHbl: COMPshKEHHBIC, bubnuorexa [JOK
19 M30JIMPOBAaHHBIE, KyMYJIMPOBAHHBIE. https://myschool.edu.ru
Oco0OEHHOCTH AJIEKTPOHHOTO CTPOCHUS [
. N bu6mmoreka [JOK
XHUMHYECKUE CBOMCTBA COMPSIKEHHBIX
20 https://myschool.edu.ru
JTMCHOB /
bu6mmoreka [JOK
CriocoObl MOJTydeHHUsT U IPUMEHEHHUE
21 https://myschool.edu.ru
aJIKaIMCHOB /
AJIKUHBI: TOMOJIOTHYECKHUN Psijl, oOIast
(dhopmMyiia, HOMEHKIIATypa, JACKTPOHHOE H bubmorexa LLOK
22 Y8, pa, https://myschool.edu.ru
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL, /
(uznueckue cBoicTBa -
N bubmuoreka [JOK
23 XUMHYECKHE CBOMCTBA AIKNHOB 1

https://myschool.edu.ru
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/

KauecTBeHHBIE peakiiy Ha TPOMHYIO

bubmuoreka [IOK

24 https://myschool.edu.ru
CBSI3b
[
bu6mmoreka [IOK
CriocoObI mosTy4eHHus U IPUMEHEHNE
25 https://myschool.edu.ru
AJTKUHOB /
Pemrenue 3agad: pacy€Tsl 0 ypaBHEHUIO bubmmorexa [TOK
26 o https://myschool.edu.ru
XUMUYECKON pPeaKIuu /
. bubnuotexa [JOK
Cucrtematusanusa 1 00001IeHNe 3HAHUA
27 https://myschool.edu.ru
110 TEME /
ApeHBI: TOMOJIOTHYECKUH PsifI, 001Iast
dhopmyrna, HOMEHKIATypa. DJIEKTPOHHOE bubnuoreka [IOK
28 Y MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT https://myschool.edu.ru
OCH30J1a ¥ TOTYyo0JIa, UX (PU3UIECKUE [
CBOICTBa
. ) bu6mmoreka [JOK
XHWMHUYECKUE CBONCTBA apEHOB: PEAKIIUU
29 https://myschool.edu.ru
3aMeIIeHUs /
XHUMHYECKHE CBOMCTBA apCHOB: PEAKITUN bubnuoreka [[OK
30 IIPUCOEIUHEH U, OKUCIIEHUE TOMOJIOTOB https://myschool.edu.ru
OeH3oma /
. bubmuoreka [JOK
OCoOCHHOCTH XUMHUYECKUX CBOHCTB
31 https://myschool.edu.ru
CTHpOa /
. bu6mmoreka [JOK
Pemenue pacu€THbIX 33124 Ha
32 https://myschool.edu.ru

olpeieieHre MOJIEKYIIIpPHON (OPMYIIBI

/
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OpraHu4eCKOro BCUIcCTBa

CriocoObl mosTy4eHHs U IPUMEHEHNE

bubmuoreka [IOK

33 https://myschool.edu.ru
apeHoB /
['eneTnyeckas CBSI3b MEXKIY Pa3TUIHBIMHU bubmorexa HOK
34 yP https://myschool.edu.ru
KJIacCaMHM YTJIEBOJIOPOJIOB /
Pacuérel 0 ypaBHEHUSAM XUMUYECKUX bubnuorexa [JOK
35 peakuuii. Cucremaruzaius u 00001IeHNEe https://myschool.edu.ru
3HAHUU II0 TEME /
bu6moreka [IOK
ITpuponaseri ra3. Ilomyraele HEPTIHBIE
36 pup vt ¢ https://myschool.edu.ru
rasbl
/
KaMeHHbIi1 yroibs ¥ IpoayKThl €ro bubmorexa [IOK
37 _ POAYE https://myschool.edu.ru
nepepaboTKu /
Hedts 1 ciocoOs1 €€ mepepaboTKu. bubnuoreka [IOK
38 [IpuMeHeHne MpoayKTOB MEpepadOTKH https://myschool.edu.ru
HedtH /
bu6mmoreka [JOK
['eneTnveckas CBSI3b MEXKIY Pa3IUIHBIMHU
39 https://myschool.edu.ru
KJIacCaMH YTJIEBOJIOPOJIOB /
["anmorenonpon3BoAHbBIE YTIIEBOJOPOIOB: bubmuoreka [JOK
40 3JIEKTPOHHOE CTPOCHUE; PEaKLIMU https://myschool.edu.ru
3aMeIeHUs TaJIoTeHa [
JleticTBue 1mienoyeit Ha bubmuoreka [JOK
41 raJoreHIpousBoAHbIe. B3aumoneiicreue https://myschool.edu.ru
JITAJIOT€HAIKAHOB C MarHUEM U [IMHKOM /
42 CucreMaru3anus u 0000IIeHNE 3HAHUIT bu6mmoreka [JOK
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o pazzaeny "Yrieroaopoasr"”

https://myschool.edu.ru
/

KounTtpoJsbHas padora 1o reme

bu6mmoreka [IOK

43 " " https://myschool.edu.ru
YriaeBoaopoabl /
[IpenenpHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psl, oOmias hopmyna, bubmmoreka [{OK
44 CTPOEHHE MOJIEKYJI, U30MEPHS, https://myschool.edu.ru
HOMEHKJIATypa, KiaccupuKanus, [
(uznueckue cBoiicTBa
. bu6moreka [IOK
XUMHUYECKUE CBOMCTBA MPEIECITBbHBIX
45 https://myschool.edu.ru
OJTHOATOMHBIX CITHPTOB |
bu6moreka [IOK
CriocoObI moTy4eHHs 1 IPUMEHEHNE
46 https://myschool.edu.ru
OJTHOATOMHBIX CITUPTOB /
[IpocTeie 3upel: HOMEHKIATYpa U bubnuoreka [IOK
47 n30MepHsi, 0COOEHHOCTH (PUBUYECKUX U https://myschool.edu.ru
XUMUYECKUX CBOHCTB [
MHOroaToMHbIE CIIUPTHI: ATUICHTIIUKOIb bubnuorexa [JOK
48 Y TJIMIEPUH, UX PU3NUECKHUE U https://myschool.edu.ru
XUMUYECKHE CBOMCTBA [
bubmuoreka [JOK
CriocoObl mosTyueHus: ¥ IpUMEHEHUe
49 https://myschool.edu.ru
MHOTOATOMHBIX CITUPTOB /
@DeHOI: CTPOEHNE MOJIEKYJIBI, bubnuoreka [IOK
50 ¢u3nyeckue cBoicTBa. TOKCUYHOCTh https://myschool.edu.ru
¢denona /
51 XuMHuecKkue cBoMCTBa (heHona bubnuorexa [IOK
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https://myschool.edu.ru
/

CriocoObl mosTy4eHHs U IpUMEHEHNE

bu6mmoreka [IOK

52 https://myschool.edu.ru
(benoia /
IIpakTHyeckas padora Ne 2. Pemenue bubmuoreka [IOK
53 JIKCIEPUMEHTANIBHBIX 32/1a4 110 TeMe https://myschool.edu.ru
"Crouprsl ¥ peHobr" /
. bubmmoreka [{OK
Cucremaru3zanus 1 0000IIeHNEe 3HAHUIA
54 https://myschool.edu.ru
10 TEMC /
AJBJIETHJIBI | KETOHBI: 3JICKTPOHHOE
CTpOoeHuE KapOOHWILHOM IPYIIIbI; bubmorexa [IOK
55 ’ https://myschool.edu.ru
TOMOJIOTUYECKHE PSJIBI, 001Ias popmyna, /
W30MEPUS U HOMEHKJIIaTypa B
bubnuoreka [JOK
AJNbACTUIBI M KETOHBI: (PU3UUECKHE 1
56 . https://myschool.edu.ru
CBOMCTBA; pEaKIIMK TPUCOCTUHEHUS /
bu6mmoreka [JOK
Peakiuu okucieHus 1 Ka4eCTBECHHBIC
57 https://myschool.edu.ru
peaKIy aJIbICTHIOB U KETOHOB /
CriocoOblI MoNTy4eHus albJICTHI0B U bubmorexa LOK
58 https://myschool.edu.ru
KETOHOB /
OIHOOCHOBHBIE MpPEICIbHBIE bubmuoreka [JOK
59 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTHU https://myschool.edu.ru
CTPOEHUS X MOJEKYI /
60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX bubnuorexa [IOK

KHUCJIOT, UX (bI/IBI/I‘-IeCKI/Ie CBOMCTBA

https://myschool.edu.ru
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/

XHUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubmuoreka [IOK

61 https://myschool.edu.ru
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT /
Oco0eHHOCTH CBOWMCTB MypaBbHHOMU bubmmoreka [JOK
62 KHCITOTBHL. MHOTOOOpa3ue KapOOHOBBIX https://myschool.edu.ru
KUCJIOT [
Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX, Bubmmorexa [IOK
63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX https://myschool.edu.ru
kucinot. [IpeacraBurenu BoICIINX [
KapOOHOBBIX KHUCJIOT
[ToHsATHE O IPOU3BOAHBIX KAPOOHOBBIX bubmorexa HOK
64 https://myschool.edu.ru
KHCIIOT /
bu6moreka [IOK
CriocoObl mosTyueHus: U IpUMEHEHUe
65 https://myschool.edu.ru
KapOOHOBBIX KHCIIOT /
CrnoxHbIe 3(QUPBI: TOMOJIOTHYECKUH P, bubnuorexa [JOK
66 obuas popmysa, U30MepHs U https://myschool.edu.ru
HOMEHKJIATypa [
. bubmuoreka [JOK
Ou3nyecKkue U XUMUYECKHE CBONCTBA
67 https://myschool.edu.ru
a¢upoB /
Pemenune pacu€THbIx 3aaa4: 10
YPaBHEHHUIO XMMHUYECKON peaKIliu, Ha bubmorexa LIOK
68 . ’ https://myschool.edu.ru
oTpeeNieHue MOJIEKYIIPHON (GOPMYITBI /
OpPraHHYECKOTO BEIIecTBa )
69 IIpakTuyeckas padora Ne 3. Pemenue bu6mmoreka [JOK
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JKCIePUMEHTAJIBLHBIX 32124 110 TeMe
"KapOoHnoBbie kucaoTbl. Ci10:KHbIE

3¢upsr"

https://myschool.edu.ru
/

XKupsr: crpoenne, puznvecKue u

bu6mmoreka [{OK

70 . https://myschool.edu.ru
XUMUYECKHE CBOMCTBA (THUAPOIIHN3) /
Oco6eHHOCTH CBOWCTB JKUPOB, bu6mmoreka [{OK
71 COJIEpXKAITUX OCTATKU HETPEISTbHBIX https://myschool.edu.ru
XKUPHBIX KHCIOT. JKUpBI B Ipupoie [
MpUia Kak COJIM BBICIIAX KapOOHOBBIX
. bu6moreka [IOK
KHCIIOT, UX Motolee aeiictue. [Tonstue
72 https://myschool.edu.ru
0 CHHTETHUYECKHX MOIOIIHUX CPEACTBAX /
(CMO) )
['eneTnveckas CBsI3b YIIE€BOJOPOIOB U bubnuorexa [JOK
73 KHCJIOPOJICOACPIKALTUX OPTaHMIECKHIX https://myschool.edu.ru
BEIIECTB [
. bubnuorexa [JOK
Pacu€tel 0 ypaBHEHUSAM XHMHYCCKHUX
74 . https://myschool.edu.ru
peakiui /
. bu6mmoreka [JOK
CucreMaruzanys 1 00001IeHNE 3HAHUT
75 https://myschool.edu.ru
10 TeMe /
OO1as XxapakTepucTUKa yrieBOJA0B U bubnuoreka [JOK
76 KiaccuduKaius yrieBo10B (MOHO-, TU- U https://myschool.edu.ru
MOJIMCAXAPHIbI ) [
. bu6mmoreka [JOK
Monocaxapuabl: Gpu3MYecKue CBOMCTBA U
7 https://myschool.edu.ru
HaX0XJCHUE B IPUPOJIe /
78 [IpuMeHeHue riroKo3bl, €€ 3HaUeHUE B bu6mmoreka [JOK
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KUBHCACATCIIBHOCTH OpraHu3sMa

https://myschool.edu.ru
/

Jlucaxapuibpl: caxapo3a, MajbTo3a 1

bu6mmoreka [IOK

79 nakro3a. HaxoxeHue B mpupojae u https://myschool.edu.ru
[PUMEHEHHE JTUCAXAPHIOB [
[Tonucaxapuasl: cTpoeHue bubnuorexa [JOK
80 MaKpOMOJIEKYJ, PUINICCKUE https://myschool.edu.ru
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE [
bubmmorekxa [{OK
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX https://myschool.edu.ru
[
Pemrenne pacdeTHsIX 3a1a4 Ha bubnuoreka [IOK
82 oTIpeJIeIICHUE JIOJIA BBIXOa MPOTyKTa https://myschool.edu.ru
PEaKIU OT TEOPETUICCKH BO3ZMOKHOTO [
. bu6moreka [IOK
CucreMaruzanys 1 0000IIeHNe 3HAHUI
83 https://myschool.edu.ru
0 pazzieny /
KonTposibHas padoTa 1o treme bubnuorexa [JOK
84 "Kucaopoacoaep:kaiiue opraHuvdecKue https://myschool.edu.ru
coequnenus" [
AMUHBL: KITaccuPUKaIUs, CTPOCHUE bu6mmoreka [JOK
85 MoOJIeKyI, obmas GopmMyna, H3oMepus, https://myschool.edu.ru
HOMEHKJIaTypa U (pu3HIecKue CBOMCTBa [
. bubmuoreka [JOK
XUMUYECKUE CBOMCTBA A (PaTHIECKUX
86 https://myschool.edu.ru
aMUHOB /
AHWINH: CTpOEHUE aHWINHA, bubnuorexa [IOK
87 0COOCHHOCTH XUMUYECKIX CBOICTB https://myschool.edu.ru

AdHUJINHA

/
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CrniocoObl mosryyeHus U NpUMEHEHNE

bu6mmoreka [{OK

88 https://myschool.edu.ru
anmu(aTuyecKux aMHHOB |
AMMHOKHUCIIOTHI: HOMEHKJIATypa 1
. bubnuorexa [JOK
nzomepusi, pusnuecKue CBOIMCTBA.
89 https://myschool.edu.ru
OTI[CJII)HI)IC MMpeaACTaBUTCIIN O~ /
AMHUHOKHUCIIOT -
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX bubmmoreka [{OK
90 OMOJIOTUYECKOe 3HAYCHHE aMUHOKHUCIIOT. https://myschool.edu.ru
CI/IHTC3 U TUAPOJIN3 TICTITUI0B [
benku xak npupoHbIE TIOJIUMEDHI; bubmorexa OK
91 ’ https://myschool.edu.ru
CTPYKTYpHBI OEJIKOB /
bu6moreka [IOK
92 XHUMHUYECKUE CBONCTBA OCITKOB https://myschool.edu.ru
/
A3oTcoiepKaIme reTepoOuKINIECKIe bubnuorexa [JOK
93 coenuHeHMs. HykiTlenHOBBIE KMCIIOTHI: https://myschool.edu.ru
COCTaB, CTPOEHHE U OMOJIOTHYECKAsT POJIb [
IIpakTnyeckas padora Ne 4. Pemmenue
bu6mmoreka [JOK
IKCIICPUMEHTAJBbHBIX 3a1a4 110 TeMe
94 " https://myschool.edu.ru
A3oTcoaep:Kainiue opraHnvecKue /
coequHenus' B
IIpakTnyeckas pabora Ne 5. Pemenue
bubmuoreka [JOK
IKCIEPUMEHTAJBHBIX 33124 10 TeMe
95 " https://myschool.edu.ru
Pacno3zHaBanmne opraHuvyecKux /
coefMHeHui" B
96 KounTtpoJsbHas padora no reme bubnmoreka [JOK

""A3oTcoaep:Kalue OprannvecKme

https://myschool.edu.ru



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

coequHenuda"

I~

OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJICKYJISIPHBIX COCTMHEHUH U bubmorexa [IOK
97 1 https://myschool.edu.ru
METO/IbI KX CHHTE3a —II0JTMMEPU3aINS U /
MOJIMKOHACHCAITUS
[lmactmaccel. YTunuszanus u bubmmorexa HOK
98 1 https://myschool.edu.ru
nepepaboTKa IIacTuKa /
DnacToMepsl: HaTypaJbHBIH bubmorexa LHOK
99 1 https://myschool.edu.ru
CUHTETUYECKNE KaydyKH. Pe3nHa /
BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE, bubnuorexa [JOK
100 cuHTeTHdeckue. [lommmepsr 1 https://myschool.edu.ru
CHEIMAJIBHOTO Ha3HAYEHUS /
IIpakTnyeckas padora Ne 6. Pemenue
bu6moreka [IOK
101 ?'KCHepl/IMeHTa.HbeIX 3aja4 1o TemMe 1 httos://myschool.edu.ru
PacnosnaBanue miacrmMace /
BOJIOKOH"' )
O0001IeHrEe U cUCTEMATU3ALIHS bu6mmoreka [JOK
102 M3yYEHHOTO MaTepuaa 1o TeMe 1 https://myschool.edu.ru
"BbricOKOMOJIEKYIpHbIE COCTUHEHUA" [
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTnueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest

1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMudeckui 35ieMeHT. M30ToTIbI https://myschool.edu.ru/

9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBaHTOBBIE UHCIIa https://myschool.edu.ru/

3 Knaccudukanus XuMudeckux 3IeMEHTOB 1 bu6moreka [IOK
(s-, p-, d-, f-amemeHTHI) https://myschool.edu.ru/

4 Pacnpenenenue 31eKTPOHOB 1O ATOMHBIM 1 bubnuorexa [JOK
opOuTamsm https://myschool.edu.ru/
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB

5 3J'IeMeII;TOB B OCHOE;—IODZII:/I BO30YXIEHHOM 1 bubmmorexa IOK

https://myschool.edu.ru/

COCTOSIHUH

5 DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuorexa [JOK
DIIEKTPOOTPUIIATETHLHOCTD https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoandeckas

7 cHCTEeMa XMMHUYECKHUX 3jieMeHToB /I, 1. 1 bubnuoreka [JOK
MeneneeBa, CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOPHUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB

3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK
MU IIPOCTBIX U CIIOKHBIX BELIECTB 10 https://myschool.edu.ru/
TpyIIaM U eproaam

9 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

Bunel xumuueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

bu6mmoreka [{OK

10
Boaoponnas cBsizb. MexMOnEKynsipHbIe https://myschool.edu.ru/
B3aUMOJICUCTBUS
BasieHTHOCTD 1 BaJIEHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOMN CTPYKTYPHI bubnuoteka [JOK
MOJIEKYJI C UX TEOMETPUYECKUM https://myschool.edu.ru/
CTPOCHHEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX bu6moreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://myschool.edu.ru/
BemectBa MoJieKynsipHOTO U
13 HEMOJIEKYJIIPHOTO CTpOEeHUS. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBnenue 0 KOJJIOUAHBIX PACTBOpaAx https://myschool.edu.ru/
HcTunHble pacTBOPHI: HACBHIIICHHBIE U
bu6mmoreka [JOK
15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD.
https://myschool.edu.ru/
Kpucrannoruapatsi
16 CriocoObI BeIpaKEHHUS KOHIICHTpAIU! bubnuoreka [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3aa4 ¢ ucmosib30BaHUEM
o . bu6mmoreka [JOK
17 MOHATHH "MaccoBast 10Ji1 PaCTBOPEHHOTO
"o | https://myschool.edu.ru/
BelecTBa'", "MOJIsipHAst KOHIICHTPAIUS
18 Knaccudukarus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://myschool.edu.ru/
19 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

KonTpoabHasi paéoTa no remam
"Crpoenue aroma. [lepuoanueckuii
3akoH u [lepuoanyeckasi cucrema

bu6mmoreka [{OK

20
XuMHu4YecKux djemMenTon /1. U. https://myschool.edu.ru/
MenpesieeBa', "CTpoeHue BelecTna.
MHuoroo0pa3ue Beuecrts'
Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmoreka [{OK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAaHEHHUS W TIPEBPAICHHS SHEPTUU TIPU
XUMHYCCKHAX PEAKIIHSIX
29 TenoBbie 3¢ (HeKTh XUMUIECKHX bubnuoreka [IOK
peakuuii. TepMOXUMHUYECKUE YPAaBHEHUS https://myschool.edu.ru/
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
. bu6moreka [IOK
23 peaKIuii 1 TePMOXUMHUIECCKUM
https://myschool.edu.ru/
YpaBHEHUSAM
CKOpOCTh XMMUUYECKOH peakinu, e&
bu6mmoreka [JOK
24 3aBUCHUMOCTD OT Pa3JINYHBIX (PAKTOPOB.
https://myschool.edu.ru/
Karanus u xatanuszatopbl
bu6mmoreka [JOK
25 I'oMoreHHbIe U reTeporeHHbIe PEAKIINH
https://myschool.edu.ru/
IIpakTnyeckas padbora Ne 1 mo reme
" bubnuorexa [IOK
26 Bumnsinne pa3iu4yHbIX (PaKTOPOB Ha
N " https://myschool.edu.ru/
CKOPOCTbh XUMUYECKOIl peakuuun
97 OO6paTtumbie U HEOOpAaTUMBIE pEaKIIUH. bubnuoreka [JOK
XHUMHUYECKOE PaBHOBECUE https://myschool.edu.ru/
28 IpakTHyeckas padora Ne 2 mo Teme bubnmoreka [JOK
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"BiusiHHe pa3IMYHBIX (PAKTOPOB HA
N0JI0’KeHN e XMMHYeCKOro papHosecus'

https://myschool.edu.ru/

QHCKTPOJII/ITI/I‘IGCKEUI JUCCoranus.

bu6mmorexa [IOK
29 CunbHbIE U Cl1a0ble SJEKTPOIUTEHI.
https://myschool.edu.ru/
CreneHp TUCCOIMAITAN
Nonnoe npoussenenue Boasl. Cpena
30 BOJIHBIX :CTBO oB. Bozopo HI)IFI;I bubnmorexa LOK
P POB. B0R0poA https://myschool.edu.ru/
nokasarens (pH) pactBopa
31 I'mpponus coneit. Peakiuu, npoTtekaromue bubnuorexa [JOK
B pacTBOpPax dJEKTPOJUTOB https://myschool.edu.ru/
IIpakTnyeckasi padora Ne 3 nmo reme
32 ")I()umnqecxue l:alc MM B pacTBopax bubmmorexa LOK
pearit P P https://myschool.edu.ru/
3JIEKTPOJIUTOB'"
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC
. bu6moreka [IOK
33 peakiuu. BaxxHenme OKucIuTenu u
https://myschool.edu.ru/
BOCCTaHOBUTEIHU
34 Merton 37eKTpOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
HOHHOTO0) OayaHca https://myschool.edu.ru/
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnuorexa [JOK
BEIILECTB https://myschool.edu.ru/
36 Pemenue 3a1a4u pa3auvHBIX THIIOB bubmmorexa [IOK
AP https://myschool.edu.ru/
37 Pemtenue 3amay pa3inuHbIX THIIOB Eubmiorexa OK
P https://myschool.edu.ru/
38 CucremaTu3aius 1 0000IIeHne 3HaHUN TI0 bubnunoreka [JOK
Tteme "XHUMHUUYECKUE peakiun" https://myschool.edu.ru/
39 KounTtpoJsbHas padora no reme bubnmoreka [JOK

"Xumnuyeckne peaknuun'

https://myschool.edu.ru/
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TlosoxeHne HEMETAIIIOB B
[Tepuoanueckoi cucteMe XUMUYECKUX

bu6mmoreka [IOK

40 anemenToB JI. 1. MenneneeBa u
A A https://myschool.edu.ru/
OCOOCHHOCTH CTPOCHHS UX aTOMOB.
dusnyeckrue CBONCTBA HEMETAILJIOB
41 AJIoTpoTiMsl HEMETAIOB (Ha IpUMEpE bubnuorexa [JOK
KHCII0po/ia, cepbl, pocdopa u yriaepoaa) https://myschool.edu.ru/
42 Bonopona: nonyuenue, pusznyeckue u bubnuorexa [JOK
XUMHUUYECKHE CBOMCTBA. ['Mapuasl https://myschool.edu.ru/
l"aymoreHsl: HAXOXKCHHUE B IIPHPO/IC,
43 CTOcOOBI OTYYEHUS, PUIUICCKUE Bubmmorexa [I0K
yi 7 https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
lNanorenoBomopoasl. Baxunenmue
44 KHACJIOPOICOAEPIKAIIIE COETNHEHNS bubmorexa LOK
P P https://myschool.edu.ru/
raJOreHOB
JlaGopaTopHbIe U TPOMBIIIIICHHBIC
bu6moreka [IOK
45 CroCcOOBI MOJTyYEHHUs TaJOTeHOB.
. https://myschool.edu.ru/
[IpuMeHeHue rajJoreHoB U UX COeTUHEHUN
IIpakTnyeckas padora Ne 4. Pemmienue
bu6mmoreka [JOK
46 IKCIEPUMEHTAIbHBIX 32/1a4 110 TeMe
https://myschool.edu.ru/
"I"asorennl"
Kucnopon: naboparopHsie u
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI OTYYECHHUS, bubnunoreka [JOK
(hM3UYEeCKre U XUMUYECKUE CBOMCTBA. https://myschool.edu.ru/
O30H. [IpuMeHeHne KUCIIOpOoia U 030HA
bu6mmoreka [JOK
48 OKcHapl ¥ IEPOKCHIBI
s P g https://myschool.edu.ru/
49 Peurenue 3aaau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://myschool.edu.ru/

Cepa: Hax0XJICHUE B IPUPOJIE, CIOCOOBI

50 MOJTy4eHus1, GU3NIECKAE U XUMHUECKHUE brbmmorexa HOK
YICHI, https://myschool.edu.ru/
CBOICTBa
bu6mmoreka [{OK
51 CepoBoIOpo/I, CYIIb(HIBI
POBOZOPOZ, CyIb(pua https://myschool.edu.ru/

52 Kucnoponconepskamme COeIMHEHNsI CEPBI. bubnuorexa [JOK
Oco0eHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://myschool.edu.ru/
IIpakTuyeckas padora Ne S. Pemienne

bubmmoreka [{OK
53 IKCIEPUMEHTAILHBIX 32124 10 TeMe
B https://myschool.edu.ru/
"Cepa u eé coenuHenus"
A30T: HaX0Xk/I€HUE B IPUPO/JIE, CTIOCOOBI
bu6moreka [IOK
o4 noJtyueHusi, GU3NYECKUue U XUMUYECKHE
N https://myschool.edu.ru/
CBOMCTBA. AMMUAK, HUTPU/IBI

55 Kucnopoaconepxanme coequHEHHS a30Ta. bubnuoreka [IOK
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://myschool.edu.ru/

56 [IpumeHeHne a30Ta U €ro COeAMHEHUM. bubnuoreka [JOK
A3OTHBIC yIOOpECHHUSI https://myschool.edu.ru/
®dochop: HaxOXKIEHHE B IPUPOJIE,

57 crocoObl MOJTyYeHus, PU3NIECKUe U bubnuorexa [JOK
XUMUYECKHe cBoMcTBa. Dochuanl u https://myschool.edu.ru/
dhochun

58 Oxcugsl hocdopa, pochopconepxaiine bubnuoreka [JOK
kucnoTbl. Conu GocPopHON KUCTOTHI https://myschool.edu.ru/

59 [Tpumenenue ¢ocdopa u ero coeMHEHUH. bubnuoreka [IOK
dochopubie ynoOpeHus https://myschool.edu.ru/

60 IIpakTuyeckas padora Ne 6. Pemenne bubnmoreka [JOK

IKCIICPUMEHTAJBbHBIX 3a1a4 110 TEME

https://myschool.edu.ru/
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""A3ot u pocdop u ux coequHenusn"

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

bu6mmoreka [IOK

61 JUIOTPOIIHBIE MOAUPUKALINN; PUZUUECKUE
P Hu(b H ¢ https://myschool.edu.ru/
Y XUMHYECKUE CBOMCTBA, MPUMCHECHUE
62 Oxkcun yraepona(Il), oxkcun yrinepona(1V), bubnuorexa [JOK
YTOJIbHAsI KUCJIOTa U €€ COJIN https://myschool.edu.ru/
63 Pemienne 3amaq pa3inyHbIX THIIOB bubnmorexa LOK
p https://myschool.edu.ru/
Kpemunii: HaxokeHNE B IIPUPOJIE,
64 013000651 TIOJTy9CHUS q)mnzefme u brbmmorexa LTOK
yi 7 https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA
65 Oxkcun kpemuans(IV), kpemaueBas bubnuotexa [JOK
KHCJI0Ta, CUIINKATEI https://myschool.edu.ru/
66 [IpumeHeHne KpEMHHS U €ro COCTUHEHUH. bubnuoreka [JOK
CrexJo, ero nojay4yeHue, BUIbl CTEKIIA https://myschool.edu.ru/
bu6moreka [IOK
67 Pemrenue 3aga4 pa3nuyHBIX TUIOB
https://myschool.edu.ru/
68 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK
teme "Hemeramibr" https://myschool.edu.ru/
69 KonTtposbHas padora o reme bubmuoreka [JOK
"Hemertasibl" https://myschool.edu.ru/
70 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnunoreka [JOK
paboThI, KOPPEKITUS OMHUOOK https://myschool.edu.ru/
[Tonoxxenne metaimios B [lepuoanueckoit
71 CHUCTEME XUMHUYECKUX DJIEMEHTOB. bubmuoreka [JOK
OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX https://myschool.edu.ru/
000JI04€K aTOMOB METAJIIOB
72 Oo6mue ¢puznyeckue CBOMCTBa METAIIOB. bubnmoreka [JOK
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HpI/IMCHeHI/Ie MCTAJ1JIOB B 6BITy U TCXHHUKC

https://myschool.edu.ru/

bubmuoreka [IOK
73 CmuiaBsl MetauioB. Kopposust meramion
https://myschool.edu.ru/
bu6mmoreka [IOK
74 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB
https://myschool.edu.ru/
DNEKTPOXUMHUYECKUN Psiji HANIPSDKEHUN
bubmmoreka [{OK
75 MeTaioB. OO01miue crnocoObl MOJTy4YeHHUs
https://myschool.edu.ru/
METaJIIOB
OO6mras xapakTepucTuka MeTayioB [A-
rpynnsl [leproanyeckoi cucteMbl
76 XUMHUUYECKHUX AJIeMEHTOB. HaTpuil u kanuii: bubnuorexa [JOK
noydeHue, GU3NIecKue 1 XUMHIECKUE https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHNE MPOCTHIX BEIIECTB
U UX COeIUHEHUN
OO6mras xapakTepucTuka MetaioB [1A-
rpynmnsl [leproandeckoi cucTemMbl
77 XHMHYECKHX 3JIEMEHTOB. Marauii u bubnuorexa [JOK
KaJIBIIMI: TIoJTydeHue, (Gu3ndeckue u https://myschool.edu.ru/
XMUMHYECKHE CBONCTBA, IPUMEHEHHE
MIPOCTHIX BEHIECTB U UX COCAMHEHUN
78 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS https://myschool.edu.ru/
79 AnoMUHMIL: TIony4YeHue, Gpu3ndeckue u bubnuorexa LIOK
XUMHUYECKHE CBONCTBA, MPUMEHECHHUE https://myschool.edu.ru/
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUAPOKCHUIA aTTFOMUHHS, bu6mmoreka [JOK

TUAPOKCOKOMIIIICKCHI AJIIOMUHUSA, UX
NPHUMCHCHUC

https://myschool.edu.ru/
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bu6mmoreka [{OK

81 Pemenne 3a1a4 pa3anyHbIX TUTIOB
p https://myschool.edu.ru/
IIpakTuyeckas padora Ne 7. Pemenne
bu6mmoreka [{OK
82 IKCNEPUMEHTAJIbHBIX 32124 M0 TeMe
" " https://myschool.edu.ru/
MeTanjibl rIaBHBIX NOATPYIIT
OO0mmas XxapakTepuCcTHKA METaNIOB
83 no6ounsIx noarpynn (b-rpymnm) bubnuorexa [JOK
[Teproanyuecko cUCTEMbI XUMUYECKHUX https://myschool.edu.ru/
2JIEMEHTOB
84 du3znvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
XpOMa U €ro COeIMHEHUM, UX TPUMEHEHUE https://myschool.edu.ru/
Baxwuelimne coeqMHEHNs] MapraHiia.
bu6mmoreka [IOK
85 [TepmaHranat Kaaus, €ero OKUCIUTEIbHBIC
N https://myschool.edu.ru/
CBOMCTBa
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
. bu6moreka [IOK
86 Kenesa u ero coeauHeHuu. [loydenue n
https://myschool.edu.ru/
MIPUMEHEHHE CIIJIAaBOB XKeje3a
87 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubnuorexa [JOK
MEIH U €€ COeMHEHMM, X TPUMEHEHUE https://myschool.edu.ru/
dOu3ndecKknue U XMMUYECKHUE CBOMCTBA
. bu6mmoreka [JOK
88 IIMHKA ¥ €T0 COCIUHECHHM, UX IPUMEHEHHE.
https://myschool.edu.ru/
['ApOKCOKOMITIEKCHI IIMHKA
IIpakTnyeckas padora Ne 8. Pemenue
bubmuoreka [JOK
89 IKCIEPUMEHTAIbHBIX 32/1a4 110 TeMe
" " https://myschool.edu.ru/
MeTa/uibl MOOOYHBIX MOATPYIIT
bu6mmoreka [JOK
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
91 O06o01IeHre U cucTeMaTrU3aIus bubmuoreka [JOK
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HU3YUCHHOI'O MaTCpurajia 1o TeMC

https://myschool.edu.ru/

"Mertabr"
92 KounTtpoJsbHas padora 1o reme bubnuorexka [JOK
"Metasinbl" https://myschool.edu.ru/
93 AnHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubnuorexa [JOK
paboThI, KOPPEKIIHS OIIHOOK https://myschool.edu.ru/
Ponp xumun B oGecrieueHuN yCTOWYUBOTO
bubmmoreka [{OK
9 pa3BuTus yenoBeuecTBa. [lonsitue o
https://myschool.edu.ru/
Hay4HBIX METOJIaX MCCIICIOBAHUSI BEIIECTB
Haydunple mpuHIIUATIBI OpraHU3aIH
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6moreka [IOK
[IpombInieHHbIE CIOCOOBI MOTY4YEeHUS https://myschool.edu.ru/
BaXXKHEHUIITNX BEIIECTB
96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIICH bubnuorexa [JOK
Cpeabl U €ro MoCIEACTBUS https://myschool.edu.ru/
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://myschool.edu.ru/
98 Xumug muini. Poas xumun B o0ecrieueHnun bu6mmoreka [JOK
MHIIEBOM OC30IMaCHOCTH https://myschool.edu.ru/
99 Kocmernueckue u napdromepHsie bubnuoreka [JOK
cpeacTBa. beiToBas xumus https://myschool.edu.ru/
XuMUs B CTPOUTENIbCTBE. BaxkHeliue
100 CTPOUTEIbHBIC U KOHCTPYKIIHOHHBIC bubmotexa [IOK
P 26 https://myschool.edu.ru/
MaTepuabl
XuUMUS B CEITBCKOM XO35HUCTBE.
bu6mmoreka [JOK
101 Oprannyeckrie 1 MUHEPAIIbHBIE
https://myschool.edu.ru/
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Epemun B.B., Ky3pmeHKO Xumust 10 | AO "UznatenbcTBO
H.E., Tepenun B.1. u npyrue; "[IpocBemienne”
nox pen. Jlynuna B.B

Epemun B.B., Ky3pmeHKO Xumust 11 | AO "UznatenbcTBO
H.E., Tepenun B.U. u npyrue; "IIpocBemienne”

nox pen. Jlynuna B.B

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe nmocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O011as XuMHs B TeCTax, 3a/1a4ax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Breaenckas «Xumus 11 kiacc:
Hacronpnas kuaura qis yaurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura mis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OctpoymoBa «3anauu o XuMuu u
crocoOwI ux pemeHus» - M.: «llpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHbl€ IJIaHbI IO YY€OHUKY

O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpany Yuurens 2018ro.




8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumum 11 kmaccy, -
M.: Dk3ameHn, 2019r.
9. O.C.I'abpuensn, N.I'.octpoymoB «XUMUYECKUN SKCIIEPUMEHT B 1iKoJie 11

Kiacc»; - M.: [Ipoga. — 2019 rog.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u callT s yuaurens «5 uay Ha ypok
XUMHUH

http://him.1september.ru Equnas xomnekius LIOP: [Ipeamernas komiekus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKcriepuMeHThI: xumusi. Komnekmus Poccuiickoro o01ieo0pa3oBaTen»HOT0
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaa KoIbHUKOB IO XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: SJI€KTPOHHBIA yUeOHUK TS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JICKTPOHHBIA YICOHUK
http://www hemi.nsu.ru OTKpPBITBIA KOJUTEK: XUMHUS
http://www.chemistry.ru JlucraninoHHass OJTMMITHA/IA 10 XUMHUU:

TEJIEKOMMYHHKAIIMOHHBI 00pa30BaTENbHbBIN MPOEKT.
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