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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTeabHON IPOTrpaMMBbl CpEeIHETo o011ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepalivy, peaNM3yIONIMX OCHOBHbIE 00Opa3oBaTelbHbBIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST HA YPOBHE YINyOJEHHOTO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouabHOrOo OO0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO s
ajanTalyy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IPOJIOJDKEHUST 00YYeHHUs B OpraHuzaiusax npodeccroHaabHOTO 00pa3oBaHUsSA, B
KOTOPBIX XUMUS SBISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmve mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOydaeT
NoJpoOHYI0  MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3yNbTaToOB O0ydeHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITUN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEICTaBICHUS O LENX, COAepXkKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIMTAHUS U PA3BUTHSA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast peycMaTpuBacT
olpejieNieHNe: MPUHIUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEepPUCTHK; MOAXOI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX JOCTHKCHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arTecTal B (opMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1t yriayOnIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduied, mnpeaycMaTpuBaeT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYI0 IMOCJIEA0BATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOM XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIpeAMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIONIEH COJEp:KaHUS y4eOHOro IMmpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThbCSl B COOTBETCTBHM C HAINpaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro u yriayOJNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMpOBaHHOTO OOyUYEHHMS Ha YpPOBHE CpEeIHEro oOlImero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(eCcCHOHATBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BHIOPABIIMX OMPENCIEHHBIN TPOdUIh
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM peE3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIBbHON MPOTrpaMMBbl CpEeAHEro o0Iero oOpa3oBaHMS
U3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuueckas xumusi». [lpu onpeaeneHuu nMoaxo10B K 0TOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKkass XHMHs» COCTaBISI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHUs TMpeaMmera olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJCHUs
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUUYECKOW KMHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DIJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHM aToMa. XHUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakuui  JomodHseTcss  (OpMHpPOBAHHUEM  MPEACTABICHHA 00
AIEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUM ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQuIs (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UIEcCKOTo mpoduis O0binoe
3HaueHne OyayT MMETh DJIEMEHTHl y4yeOHOro marepuana mo obmeit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHAss Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPaHECHUS



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

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBIA BeCc OyleT UMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JMOUAbL, OEJIKHU, YTIeBOJbl, HYKJIECHUHOBbIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHUS, OCBOCHUS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «MareMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7]aueil MEePBOCTEIICHHON 3HAYUMOCTH SBIJISETCS (POPMHUpPOBAHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpenCTAaBICHUNA: O MaTepUATbLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
AKOJIOTUYECKOM, YHEPreTUIECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIMIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHnn panoHaIbHOIO MNPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3/J0OPOBBIO U MPUPOTHON CPEJIE;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — ATOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMaX, 00 00Iux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHWMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XHUMHH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBJICHUM, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPUPOAY;
IPAaMOTHOTO PEIICHUsI MpOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIW3a U OICHKH C ITO3UIIMH PKOJOTHYECKON 0€30MaCHOCTH MOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAHHEM U  TepepadoTKOM
BCIILICCTB;

yrayoOJieHHue  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IMO3HaHWUS,
HEOOXOAUMBIX JUIsl TMPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHYECKUX SBJIEHHH, HMMEIOIIMX MECTO B
IPUPOJIE, B MPAKTUYECKOMN JESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B miane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUS MPU U3YHYECHUH
npeamera  «XuUMHs» Ha  yriyOJ€HHOM  ypOBHE OCOOYIO  aKTyaJlbHOCTh
nproOpeTaroT TaKUe LEIH U 33J1a4H, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B IO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIFO ¥ CaMOBOCIHMTAHHIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYeIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIIEKTYAIBHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHNME YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYEHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpeaHero oomero oopa3zoBanusi, coctapiser 272 vaca: B 10 kimacce — 136
yacoB (4 yaca B Heziento), B 11 kitacce — 136 yacoB (4 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. WM3omepus. Buuabl H30Mepuu: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOeHHOCTH U KiIaccU(UKAIUs OpraHuYecKuX peakiuid. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAaKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB M MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp-
rudpuan3anus aTOMHBIX OpOWTase yriepojna, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMENICHUs, HU30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, LHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI —AlKEHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XMMHYECKUX CBOMCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peaklnK Ha TPOUHYIO CB3b. CIIOCOOBI MOTyUCHHS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBoAopoAbl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. PU3MYECKHUE CBOMCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpEe AaIKWIBHBIX PagUKaoB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsiHBIE ra3bl. HedTh U €€ mpoucxoxieHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY pa3IMYHBIMU KJIaCCaMU yTIIEBOJO0POJIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa MIEnoun. B3anMOIEeNCTBUE NUTAJOI€HAIKAHOB C MAarHUEM U LIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NYECKHUX CBOWCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHWs W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILECHHs], B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIIBI U
O0eH30apHOTO snpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHumnbHble coeTMHEHHS — albACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpymnmbl. ['OMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DPU3MYECKHE CBOWCTBA albJETUIO0B H
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJErMJOB M  KETOHOB:  pPEaKIUu
npucoenuHeHus. OKUCIEHUE ANIbACTUAOB, KAUECTBEHHBIE PEAKIIUU HA allbJICTHU/IbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHI. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcCoOEHHOCTH CBOWMCTB HEMPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAs, OJICMHOBAsS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepucTuka yriaeBoaoB. Kinaccudukanus yrieBoaos (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUIPOJIN3, MoTydyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATUJIIOBOIO CIIMPTA B aJbJIETUJ HA PACKAJIEHHOM MENHOU IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuoMm Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHUpThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas dopmysia, U30MEepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anuaTHUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPy aTOMOB B MOJieKyJie aHuiInHa. OcoOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHoB. [lonmydyenue aHwiIMHa Wu3
HUTPOOCH30IA.

AMuHokucnoThl. HomeHknarypa u nomepusi. OTaenbHble IPEACTABUTENN O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJCHCAUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kaxk npupoaHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TPETHUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalus OEIKOB MpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JIKW, peIIeHHEe OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokoMOJIeKYJISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPU3ALNN, CPEAHSS MOJEKYJIIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPUI,  MOJTUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, MIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMu MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHuEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYMHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmetka, opraHu3M, JKocHcTeMa, Owocdepa, wmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBLHOTO THTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUYECKUEe YpPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHMH, DJICKTPOHHBIC KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIA H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BanieHTHOCT, M BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUJIEKCHBIX COEJIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BbIpaXXEHUSI KOHUEHTPALUM PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTEIECH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeETOa AIEKTpOHHOro OaaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl pPacTBOPOB C IOMOINBI0 MHIWKATOPOB, M3YYEHUE BIUSHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB /.M. MennaeneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DU3HUECKHE
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE JIIEMEHTBI.

l"amorensl. HaxoxnmeHue B mpupoje, COCOObI TOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeme KUCI0pOACOASpKAIIUE
COCIMHEHHUS TayoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne rajoreHoB U UX COCIUHEHHU.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBonopon, cyiabduasl. Oxcun cepoi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl dochopa, docdopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcun yrimepoma(IV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COE€IMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOcoObl MOJy4YeHUs, (PUBHUECKUE H
xumuueckue cBoiictBa. Oxcua kpemHusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTawioB. OoOmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, APOMETAILTYPIusl,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrnocoObl 3alIUTHI OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognyueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mrast xapakrepuctuka MetamuioB IIA-rpynmer [lepromudeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJydyeHue, (QPU3NUYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUS.



AOMUHUN: TTONyyeHue, (U3NYECKre U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHHil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

OuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCUIIbI U
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMAaTHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

du3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYEeCKue U XMMUUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

DU3nYEeCKUE U XMMUYECKUE CBOMCTBA MeIu U €€ coenruHeHui. [lomyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: mnomydeHue, (PU3MYECKHE WM XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAIIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
U3ydyeHre oO0pa3loB HEMETaUIOB, ropeHue cepel, gocdopa, xene3a, MarHus B
KHCJIOpOJE, M3YYEHHE KOJUIEKIMH «MeTamusl W CIUIaBbl», B3aMMOJICHUCTBUE
MIEJIOYHBIX U MIET0YHO3EMETBHBIX METAJUIOB C BOJOWM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUalIoOB), B3aUMOJCICTBUE LIMHKA U JKEJI€3a C pacTBOPaMU KHUCIOT U
1IEJ104€M, KAYECTBEHHBIEC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBHE THUIPOKCUIOB AIOMHHUSA M ILMHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE DKCIEPUMEHTAIbHBIX 33/1a4 10 TEMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTaiubl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OPraHU3allui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs BaXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH 3HEPreTuueckoil 0€30MacHOCTH.

Xumus © 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIOJb30BaHMs NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHUKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeneiaEéHHOU
MaccOBOM J0Jie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJAa MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanms  MeXnpeaMETHBIX  CBsA3edl TpU  M3yYEeHUH oOmed o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOJIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJEIBHBIX
NpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

®usnka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OO0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢dbu3nyuecKkre BEIUYMHBI, €IMHUALIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUS, Macca.

buonorusi: kneTka, opraHusM, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAeMbI€, TOILINBO,
PECYPCBIL.

TexHomorus: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJLTYprUs, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCpPpHAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPENEIEHUIO; HATMUNE MOTUBALIMU K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS»  OTpaxKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M TMPAKTHUYECKON J1eITeNbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOPMAax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MHQOpMAIMU O MEPEAOBBIX JIOCTUKEHUIX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYaIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KYyJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M 0Oe3omacHoro o0pasza >KW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIIO/ICHUST TIpaBUJl OE30IMAaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHUsI I[EHHOCTU TMPaBUJI HUHIUBHAYAJBHOTO M  KOJUICKTUBHOTO
0€30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpeOieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kiiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHIO Mpodeccuil pa3aIuvyHoOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpazoBanus, Oymymiedt mpodeccun M peanu3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHUMAHMS TJIO0AJTBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTMBHOI'O HENPUATUA JCHUCTBUM, TMPUHOCIIIMX BpEH OKPYKAKOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpobsieM COXpaHCHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IOHHMAaHUsl CYHUIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W WMEIOMIMXCA JAHHBIX C I1EJIbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XHWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJZa B pa3iuyHbIX cdepax mpodeccruoHaaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHeHU(pUKYy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHUBEpPCAJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHWS M yHUBEpPCAJbHBIC yueOHBIE
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHvYecKHe JIeiCcTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUHU 3HAHUM NTPUEMBI JIOTUYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIS KIAacCU(PHUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJBI U 3aKJIFOUCHUS;

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



peakiuu — MpU PEIICHUU Y4eOHBbIX IMO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

dbopMyITHUpOBATH LIEJIHM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS UM OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUs HAOJI0IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNbBIT YYEHHUYECKOM HCCIEOBATEILCKOM UM MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTHYECKUX 3a]a4, NPUMEHEHUIO Pa3InYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTh u
HENIPOTUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH U Pa3JINYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XUMUYECKOW uH(MOpMalMel: TPUMEHITh MEXNpeaMeTHble ((dusnueckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY O0OCYK1a€MOM TEMBI B XO/I€ IMajIora u/uiu
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOU pabOoThl MO HUCCIIECIOBAHUIO CBOWUCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJIbHbIe y4eOHbIE 1eiCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4eOHBIX M UCCIEeNOBaTeIbCKUX 3a/ad, BbIOUpaTh Haubosee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOoOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHudeckass XuMHUSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, SHEPTeTUUYECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUUMHBI, CO3JaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieyeHuu PalMOHAIIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEJIE;

BJIAJEHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIINe NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTpPaHCTBEHHas (TreomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCIIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHHI; TIPEACTaBICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTsl, opuentanTtsl | u Il pona);
(akTONOTrMYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeliOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TepepaboTKku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCMOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJICKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUS XWMHWYECKUX PEAKIMU U PACKPBIBATh UX CYLUIHOCTH:
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKIMA  MOCPEACTBOM  COCTAaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpeACTaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHICH, TONYOJ], TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JUBUHWII, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue MU XMMHYECKHE CBOWCTBA THUIHYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QJIKWHOB, apOMAaTHUYECKHUX YTIJIEBOJIOPOJOB, CIUPTOB, AaJbJIECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A()UPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYpaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIHH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh HA KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, MNPUPOIHBIM Ta3, Yyrojb), CHOCOOBI ero mnepepaboTKu U
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJaxX IMO3HAHUS — HAOJFOACHUN, U3MEPCHUH, MOJICIUPOBAHUN, YKCIICPHUMEHTE
(peaibHOM U MBICJICHHOM ) U YMEHHUS TPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHHUS MIPUMEHSTD OCHOBHBIC onepanuu
MBICIIUTEIILHON JIEITETbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU I OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTepH3YIOIINX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: POTHO3UPOBATH, AHATM3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1a4 TI0 PACMO3HABAHHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM IIPABUI
0e30macHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1A0OPATOPHBIM O0OPYIOBAHUEM,
dbopMynupoBaTh I€db HMCCICAOBaHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUia SKOJOTHYCCKH 11eIIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAIOIIECH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUA Ha >KUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nTokazarens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHWYeCKHUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATh IICJICHANIPABICHHBIA TIOMCK
XUMHAYECKOU MH(MOPMAIIUK B PA3TMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopManuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, MepepadaThiBaTh €€ M HUCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a7aueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00€CHEYeHUH YCTOWUYUBOTO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJOINOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHITHS — XUMHUYECKHH DJIEMEHT, aToM, SJApO aToMma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYecKasi CBi3b (KOBaJIGHTHAs, WOHHAs, METAJIMYECKas, BOJIOPOJIHA),
KpUCTAJUIMYECKasT pPEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMALINH,
BOJAOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAaHOBHTENb, TEIUIOBOW 3(dekT
XUMHUYECKOW PEaKIUM, CKOPOCTh XUMUYECKOU pEeaKIUM, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUIN
3akoH [[.1. Menaeneera, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH W 0€30IacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWYECKUX BEIIESCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHbIC MPHU3HAKH TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIUE IOHSTHS IPU
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMarnueckyio HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEIIECTBA M0 UX COCTABY, XUMHUECKNE PEAKIIUH 0 PA3TUYHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliiuxX BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH IJIsl KilacCUUKaInu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHU: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPE T'UIPOKCOKOMIIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTeP CMEIIECHUS] XUMUUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe Hay4yHbIE TPUHIUNBl XUMUUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHUE, HU3MEPEHHUE, MOJEIUpPOBaHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JESATEIILHOCTH YEJIOBEKA U B TIOBCEHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH ¢
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MuMeeT TpUMECH); JOJM BBIXOJA MPOAYKTAa PEaKIHUH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIHSHUS
pa3uyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o Temam «Mertamis» U «Hemertamne») ¢
coOmoIeHneM TpaBuil 6€30mMacHOro0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanuem, (opmMynupoBaTh I1€db  HWCCJICAOBAHHS, TPEICTABIATH B
paznuuHoOi (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u aabopaTopHbIM O00OpYyAOBaHUEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOYHHMKAX (Hay4yHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.
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Hroro no pazgeny 49
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 16 bubmorexa HOK
https://m.edsoo.ru/d69df650
4.2 Cepoopranndeckue COeTMHEHUS 6
Hroro no pazneny 22
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMONIEKyISIpHBIE COEUHEHUS 15 hitps://m.edsoo.ru/d69d650
Hroro no pazneny 15
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM mudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproandueckuii 3aKoH
P pHOA bubmmoreka [{OK
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 10 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd5724
b K
1.3 XUMHUYECKUE PEaKIINU 27 1 2 nomorexa LO
https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 46
Pasznen 2. Heoprannueckasi Xumusi
2.1 Hewmerarmmbi 37 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 3 1 3
CTajLIbl ? https:/m.edsoo.ru/2dd57£24
Hroro no pazneny 76
Pa3pen 3. Xumus u ;Ku3HL
31 Mertoapl 1103HaHUS B XUMUHA. XUMUSA U 14 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pasaeny 14




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
p bu6mmoreka [IOK
1 MIPEACTABIIEHUE O 1
https://m.edsoo.ru/3686e6£5
MHOT000pa3uu OPraHunYecKuX
CoeqUHEHNN
[IpencraBnenue o
KJIacCU(pUKALUU 1
Puicars bu6mmoreka [IOK
2 CUCTEMATHYECKas 1 httos/fmed 1212401
s://m.edsoo.ru/c
nomenkiarypa (IUPAC) b
OpraHMYECKUX BEILECTB
DNEeKTPOHHOE CTPOEHUE aToMa
nepojia (OCHOBHOE U
YIIEPOR ..( bu6mmoreka [JOK
3 BO30YXJIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanenTtHble BO3MOKHOCTH
aToMma yriepo/ja
Teopus crpoenus
. bubnuoreka [JOK
4 OPraHMYeCKUX COCTMHEHUHN A. 1
https://m.edsoo.ru/9e595cb8
M. byrneposa
5 Bunel nsomepun: CTpyKkTypHas, | bubnuorexa [IOK
IIPOCTPaHCTBEHHAS https://m.edsoo.ru/b0e61661
6 Bunel nsomepun: CTpyKkTypHas, | bubnuorexa [IOK

NNpOCTPaHCTBCHHAA

https://m.edsoo.ru/b0e61661




OneKkTpoHHbIE Y3PPEKTH B

bu6mmoreka [{OK
7 MOJIEKYJIaX OPraHUYECKUX H
. https://m.edsoo.ru/b0e61661
COCTMHCHUI

g Krnaccudukanus peaxiuii B bubmmoreka [JOK
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa
OKuCIUTEIbHO- Eub OK

noIMoTEKA

9 BOCCTaHOBUTEJIbHBIEC PEAKIINH B 1

. https://m.edsoo.ru/8d39f5¢c8
OpraHUYeCKON XUMHUHU
OKucCIUTETbHO- Eub OK
noIMoTEKA
10 BOCCTAHOBHTEIIbHBIE PEAKIIUH B 1
. https://m.edsoo.ru/8d39f5¢c8
OpraHUYECKON XUMHUHU
Cucrtemaruzanusa 1 0000I1IeHne
. bu6moreka [IOK

11 3HaHui Mo Teme "OCHOBHBIE ] 1
HOHSTHS OpraHHYecKoi XumHi" https://m.edsoo.ru/87a37cab
CucreMaruzanys 1 00o01eHne Eu 10K

N noIMoTEKA

12 3HaHui o Teme "OCHOBHbIE .

HOHATHS OPraHIIeCKoi XuM" https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmas popmyina,

13 HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

14 Ddu3znyecKrue U XUMHUYECKHIE bubnuoreka [JOK
CBOMCTBA AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B EuG LOK

noIMoTEKA

15 npupoae. CriocoOb! MoTydeHus

U NPUMCHCHUC AJIKaHOB

https://m.edsoo.ru/259b0asb




[mknoankaHel: 00mas
(dbopmyIa, HOMEHKIIATypa
M30MepHsi, 0COOCHHOCTH

bu6mmoreka [IOK

16
CTPOEHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOWCTB, CITIOCOOBI TOTY4SHHS U
MIPUMEHEHUE
Pemenue 3a1a4 1 BBINIOJIHEHUE

. bubnuorexa [JOK
17 YIPaXHEHUH 110 TEME
" " https://m.edsoo.ru/bf84d8eb
AnkaHbl
Pemenue 3a1a4 1 BINIOJIHEHUE
. bubnuotexa [JOK

18 YIIPaXHEHUH 110 TEME

" " https://m.edsoo.ru/bf84d8eb
AnKaHbI

AJKEHBI: TOMOJIOTHYECKHM ps,

obmas Gopmyina,

19 HOMEHKJIaTypa, JIEKTPOHHOE U bubnuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJekysl. CTpyKTypHast U IUC-

TpPaHC-U30MEpUsl ATKEHOB
[Ipaktuueckas padota Ne 1 o
20 teMme "M3roroBienue Moaeiaen bubnmorexa [IOK
" https://m.edsoo.ru/0941eed8
MOJIEKYJI YTJIEBOJIOPOJIOB
[IpakTuueckas pabora Ne 1 mo
" . bubnuoreka [JOK
21 teMme "MU3roroBiieHue Moaeiaen
" https://m.edsoo.ru/0941eed8
MOJIEKYJI YTJIEBOJIOPOJIOB
Pu3nuecKkue 1 XMuMHUYECKHE
N bubmuoreka [JOK
22 cBoMcTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
7 CriocoOsl mosTyueHust u bubnmoreka [JOK

MNPHUMCHCHUC AJIKCHOB

https://m.edso0o0.ru/665dc058




Pemenne 3aJ1a4 1 BBIIIOJITHCHHUC

. bu6mmoreka [{OK
24 YIPA)KHEHUM 110 TEME
" " https://m.edsoo.ru/e9ea9921
AJKEeHBI
Pemrenue 3aa4 v BBITIOJIHEHHE
. bubnuorexa [JOK
25 YIPA)KHEHHUM 110 TEME
N " https://m.edsoo.ru/e9ea9921
AJKeHbI
[IpakTnueckas padora Ne 2 o
" bubnuotexa [JOK
26 teme "[lonydyeHue >TuseHa u
. https://m.edsoo0.ru/0941eed8
M3Y4EHHUE ero CBOICTB
[IpakTuueckas padora Ne 2 o
" bubnuorexa [JOK
27 teme "[losydeHue sTuneHa u
. https://m.edsoo.ru/0941eed8
W3Yy4EHHUE ero CBOICTB
AJKamueHbl: COMPsDKEHHBIE,
M30JIMPOBAHHBIE,
bu6moreka [IOK
28 KyMYJMPOBaHHBIE.
https://m.edsoo.ru/04298c0a
OCco0EHHOCTH JIEKTPOHHOTO
CTPOEHHUS
XUMHUYECKUE CBOMCTBA
29 CONPSKEHHBIX JTUEHOB. bubnuorexa [JOK
CrocoObl MoTy4eHHS U https://m.edsoo.ru/e561253d
IIPUMEHEHHE AJIKAIMEHOB
Peurenue 3aa4 v BBINOJIHEHHE
. bubnuoreka [JOK
30 YIOPAKHEHU 10 TeMe
N " https://m.edsoo.ru/1aa81660
AJKaaneHbl
AJIKWHBI: TOMOJIOTUUECKUH psi,
o6mas popmyia,
Gopsty bubmuoreka [JOK
31 HOMEHKJIATypa, SJIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (pr3nuecKue CBOMCTBA

https://m.edsoo.ru/68b6ccdc




bubnuoreka [IOK

32 XHUMHUYECKUE CBOMCTBA aJJKUHOB
https://m.edsoo0.ru/23493a93

1 CriocoOsI MMoJTydeHus U bubmmoreka [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemienue 3a1a4 v BBITIOJTHEHUE

. bubnuotexa [JOK
34 YIPAKHEHUM 110 TEME
N " https://m.edsoo.ru/7b1c48da
AJKUHBI
Pemrenue 3aa4 v BBITIOJIHEHHE
. bubnuorexa [JOK

35 yIpaXxHEHUH 10 TemMe

" " https://m.edsoo.ru/5db8e526
AJKUHBI

ApeHBI: TOMOJIOTHYECKUH Psif,

obmas gopmyina,

36 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnuoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H301a U TOJIyo1a,
ux pU3HYECKHe CBONCTBA
XUMHUYECKUE CBOMCTBA apPEHOB:

37 peaKkuuu 3aMeIIeHUs, PEaKIuu bubnuorexa [JOK
NPUCOEAVHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOrOB O€H30.1a

18 CriocoObl MoTy4eHHS U bubnuorexa [JOK
NPUMEHEHUE aPEHOB https://m.edsoo.ru/6£717d09

39 Pemenue 3a1a4 1 BEITIOTHEHUE bubnuoreka [JOK
yhnpakHeHui no teme "Apensr" https://m.edsoo.ru/d5018a54

40 Pemrenue 3ama4 U BLITIOJTHEHHE bu6mmoreka [JOK
ylpaxHeHu! 1o teme "Apensr” https://m.edsoo.ru/53461a2c

A1 HedT1b 1 cniocoOsI eé bubnuoreka [IOK

nepepabotku. [Ipumenenue

https://m.edsoo.ru/21f9de78




MPOIYKTOB repepaboTKi HePTH

42

[Tpupoaueiii ra3. [lonytHbie
He(TsaHbIe ra3bl. KamMeHHBIN
YTOJIb U IPOJIYKTHI €r0
nepepadboTKu

43

T'enetnyeckas cBs3L MCKOY
Pa3iIMYHbIMHA KilaCCaMU
YIII€BOJIOPOJIOB

44

T'enetnyeckas cBs3L MCKOY
Pa3IMYHBIMU Ki1acCaMU
YTIIEBOJIOPOJIOB

45

l"anorenonpou3BoHEIE
YTJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOEHHE; 0COOCHHOCTH
XUMHUYECKUX CBOMCTB

bu6moreka [IOK
https://m.edsoo.ru/82b4d759

46

Penienue 3a1a4 v BEITIOJIHEHHE
YIPAXHEHUH IO TEME
"I"anorennpoun3BoaHbIE
yTJIEBOJOPOIOB"

47

Cucremaruzanus u 00o01eHe
3HAHUH II0 TEME
"Yraesoaopoab"

48

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME
"Yrinesonopoasr”

bubnuoreka [JOK
https://m.edsoo.ru/20e8922

49

KonTtponsHas pabora Ne 1 no
teMe "Yriaeroaopoas”

bu6mmoreka [JOK
https://m.eds00.ru/95¢9e¢298

50

Amnanus pe3ynbTaTtoB

bu6mmoreka [JOK




KOHTPOJILHON paboTHl,
KOPPEKIHsI OIIHOOK

https://m.eds00.ru/95¢9e¢298

[IpenenbHble OTHOATOMHBIE
CHUPTHI: TOMOJIOTUIECCKHH Psif,
obmras popmysa, CTpOCHHE

51 MOJIEKYJI, U30MEpHs bubmmorexa [TOK
b pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccugukanus, Gpuznueckue
CBOMCTBA
XUMUYECKUE CBOMCTBA
bu6moreka [IOK
52 MIPEICTBHBIX OTHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl nostyueHus u
bu6moreka [IOK
53 MIPUMEHEHHE 0THOATOMHBIX
https://m.edsoo.ru/484100000000000
CIIUPTOB
Pemenue 3a1a4 1 BINIOJIHEHUE
. bu6moreka [IOK
54 YIOPaKHEHHUH TI0 TeMe
N " https://m.eds00.ru/484100000000000
OaHOaTOMHBIE CITUPTHI
Pemenue 3a1a4 1 BINIOJIHEHUE
. bu6mmoreka [JOK

55 YOPKHEHHUH TI0 TeMe

N " https://m.eds00.ru/484100000000000
OpaHOaTOMHBIE CITUPTHI
[Ipocteie 3¢upsi:

56 HOMEHKJIaTypa U U30MEPHUs, bubnuoreka [JOK
0COOEHHOCTH (PU3HYECKUX U https://m.edsoo.ru/c2¢788b2
XMUMHYECKUX CBOICTB
MHoTr0oaTOMHBIE CITUPTHI:

57 STUJICHTJIMKOJb U TJIMLEPUH, UX bubnmoreka [JOK

(buznuecKkrue U XuMUYEeCKHe
CBOICTBa

https://m.edsoo.ru/ee4d84aa




CriocoObI mosTyueHust 1

bubmuoreka [IOK

58 MIPUMEHEHHE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
59 (u3HyecKre CBOMCTBA. bubmmorexa [TOK
https://m.edsoo.ru/2ce726f8
TokcuynocTh (heHOTA
. bubnuotexa [JOK
60 XuMuteckue cBoHcTsa eHona https://m.edsoo.ru/037ca5f9
61 CriocoObl MoTy4eHus U bubnuorexa [JOK
npuMeHeHue (eHosia https://m.edsoo.ru/c77ddf4c
Pemenne 3a1a4 v BBITIOJIHEHHE
& YOPaKHEHUH IO TeMeE bubnuoreka [JOK
"MHOTOaTOMHBIE CHUPTHI U https://m.edsoo.ru/1810cb9b
(benopr"
Pewrenue 3aga4 v BBINIOJIHEHHE
63 YIPAXHEHUH IO TEME bubnuoreka [IOK
"MHOTOAaTOMHBIE CHUPTHI U https://m.edsoo.ru/1810cb9b
henonnr"
[IpakTruueckas padota Ne 3.
64 Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
tbenopr"
[IpakTuueckas pabora Ne 3.
65 Pemenune skcriepuMeHTaIbHBIX bubnuoreka [JOK
3ana4 o teme "CoupTel U https://m.edsoo.ru/fd0ced09
¢benoms"
AJnbAETU]IbI U KETOHBI: BuGmorexa LIOK
66 IEKTPOHHOE CTPOEHUE

KapOOHHUJILHOU TPYIIIBI;

https://m.edsoo.ru/b139beaa




TOMOJIOTUYCCKHUE PAIBI, 061].[3,51
dbopmyna, u3omepus u
HOMEHKJIaTypa

AJb/IeT U/l U KETOHBI:
¢u3nvecKkre CBOMCTBA; peaKIuu

bu6mmoreka [{OK

67 npucoeAnHeHus. Peakuun
p https://m.edsoo.ru/c887425¢c
OKHCIICHUS U KaUeCTBCHHBIC
peaKIiy aJIbICTUIOB U KETOHOB
68 Crioco0bI moTy4eHust bubnuorexa [JOK
aIbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
Pemenue 3a1a4 v BBITIOJIHEHHE
. bubnuorexa [JOK
69 yHIpaXxHEHUH 10 Teme
N " https://m.edsoo.ru/a393baa9
KapOGonunpHbie coeTMHEHUS
Pemenue 3aga4 v BBINIOJIHEHUE
. bu6moreka [IOK
70 YIPaXHEHUH 0 TEME
" " https://m.edsoo.ru/a393baa9
KapOGonunbpHbIe cCOeTUHEHUS
OIHOOCHOBHBIE MPEEIbHBIE
71 KapOOHOBBIE KHUCJIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJ
N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, MX
. bubnuoreka [JOK
72 (m3uYecKue CBOMCTBA.
https://m.edsoo0.ru/700cc87b
[ToHsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT
XUMHUYECKUE CBOMCTBA
73 MpeAeNIbHBIX OJIHOOCHOBHBIX bu6mmoreka [JOK

KapOOHOBBIX KHCIIOT.
MypaBbHHasE KHCIOTA

https://m.edsoo.ru/40e6e0e9




74

XHUMHUYECKUE CBOMCTBA
MpeaeNbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. YKCyCHas
KHCJIOTA

bubmuoreka [IOK
https://m.edsoo.ru/bb31be71

75

OCoOeHHOCTH CBOWCTB:
HENpeJeNbHbIX U
apoMaTH4eCcKHX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT

bubmmoreka [{OK
https://m.edsoo.ru/83a08773

76

CriocoOsl ostydeHus u
MpUMEHEHHE KapOOHOBBIX
KHCIIOT

bu6moreka [IOK
https://m.edsoo.ru/7¢065¢9d

77

Crnoxubie 3pupsr:
TOMOJIOTUYECKHH psiJl, oOras
dhopmyna, nzomMepus u
HOMEHKJIaTypa

bu6moreka [IOK
https://m.edsoo.ru/adfffe6d

78

OuznyecKue U XUMHUYECKHe
CBOMCTBA CIJIOKHBIX A(PUPOB.
CriocoOsl motyueHust u
MIPUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ad6b94b2

79

Pemenue 3a1a4 1 BINIOJIHEHUE
YIPAXHEHHUH 110 TeMe
"KapOoHOBBIE KUCTIOTHI U
CJI0’KHBIE APUPHI"

80

Pemenue 3an1a4 1 BINIOJIHEHNE
YIPA)KHEHUM 110 TeMe
"KapOOHOBBIE KUCIIOTHI U




CJIO>KHBIE APHUPHI"

[Ipaktuyeckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

81
3amad o Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KucnoThl. CloXxkHbIE APHUPHI"
[Ipaktuyeckas padora Ne 4.
2 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3amay o teme "KapOoHoBbie https://m.edso0.ru/486671fb
KucnoThl. CroxHbIe Y3QUphI"
Cucrtemaruzanusa 1 0000IIeHne
23 3HAHUM MO TeMe bubnuotexa [JOK
"Kucnopoaconepxamue https://m.edsoo.ru/f8eaf2eb
OPraHU4YeCcKUe COeAMHEHU"
CucreMmaruzanus 1 00o01eHne
84 3HAHHUH 110 TeME bubnuorexa [JOK
"Kucnopoaconepxaniue https://m.edsoo.ru/f8eaf2eb
OPraHu4eCcKue CoeAMHEHU"
Kontponpras padorta Ne 2 o
" bubnuoreka [JOK
85 teme "Kucnopoacoaepxaniye
N ——— https://m.eds0o0.ru/42c6678¢
AnHanus pe3ynbTaToB
. bubmuoreka [JOK
86 KOHTPOJIBHOW PabOThI,
5 https://m.edsoo.ru/f8eaf2eb
KOPPEKIHsI OIHO0K
Hutpocoenunenus:
KJaccU(pUKaIus, CTpPOCHHE
87 MOJIEKYJI, U30MEpHs,

(I)I/ISI/ILIGCKI/IC 1 XUMHWYCCKHE
CBOﬁCTBa, IIPUMCHCHUC




AMMHBI: KITacCU(pHUKAIINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [{OK

88 dbopmyna, u3omMepus,
https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3HUECcKue
CBOICTBa
29 XUMHUYECKHE CBOMCTBA bu6mmoreka [{OK
anu(aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
90 cBolicTB anunuHa. CriocoObl bubnmorexa [TOK
) https://m.edsoo.ru/39cd21f1
MOJTy4YeHUS U IPUMEHEHNE
annpaTHIECKUX aMUHOB
Pemenue 3aa4 v BBITIOJIHEHHE
. " bu6moreka [IOK
91 YOPaXKHEHUH 10 TeMe "AMUHBIL.
" https://m.edsoo.ru/39cd21f1
AHWINH
Pewrenue 3aga4 v BBINOJIHEHHE
. " bubnuorexa [JOK
92 YOpaXKHEHUH 10 TeMe "AMUHBI.
" https://m.edsoo.ru/39¢d21f1
AHWINH
Cepoopranunueckue
COCIMHEHUS: THOCIUPTHI
bu6mmoreka [JOK
93 (mepkanTtanbl). OcoOeHHOCTH
. https://m.edsoo.ru/eal38763
XUMHUYECKUX CBOUCTB.
IIpumenenue
Cepooprannueckue
COEIMHEHUS: THOA(UPDI
bu6mmoreka [JOK
94 (cynbdunsr). OcobeHHOCTH
. https://m.edsoo.ru/eal 38763
XUMUYECKUX CBOMCTB.
IIpumeHeHue
95 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK




3HaHu# no Teme "A30T- u
cepocojiepKalue
OpraHuYecKue coeauHeHus"

https://m.edsoo.ru/7fde47ef

Cucremarusanus 1 00001IeHne

3HAHUU 110 TeMe "A30T- 1

bu6mmoreka [{OK

96
cepocoiepKalue https://m.edsoo.ru/7fde47ef
OpraHuYecKue coeaTuHeHus"
Kontponsnas padora Ne 3 o
97 Teme "A30T- 1 bubmmoreka [{OK
cepocoiepxKalue https://m.edsoo.ru/ce561bc7
OPraHN4YeCKUe COeAMHEHUS"
AHanu3 pe3ynbTaToB
. bubnuorexa [JOK
98 KOHTPOJILHOU palboThl,
https://m.edsoo.ru/7fde47ef
KOPPEKIHsI OIHO0K
OO6mras xapakTepucTuKa
99 YTJIEBOJIOB U KJIacCHU(pHUKAIUs bubnuoreka [JOK
YTJIeBOJIOB (MOHO-, M- U https://m.edsoo.ru/7a9693al
MOJIMCAXapH/Ibl)
Momnocaxapuabl: puznuecKue
100 CBOMCTBA M HAXOXKIACHUEC B bubnuorexa [JOK
npupojie. OcobeHHOCTH https://m.edsoo.ru/b4bdda2d
CTpOEHUs
XUMUYECKUE CBOMCTBA
MoOHOcaxapuaoB. [ noko3a u
bubnuoreka [JOK
101 ¢bpykro3za. [Ipumenenue
. https://m.edsoo.ru/5e61122d
TJIFOKO3bI, €€ 3HaYeHue B
KU3HEACSITEIIbHOCTU OpraHnu3ma
102 Jucaxapuel: caxaposa, bubnuorexa [IOK

MaJibTO3a U JIAKTO34a.

https://m.edsoo.ru/eb0384e7




Haxoxnenue B mpupoe u
MIPUMEHEHHE TUCAXaPUJIOB

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYeCcKre U

bu6mmoreka [{OK

103
XHMHUYCCKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE
Pemrenue 3a1a4 v BBITIOJIHEHHE
. bubnuotexa [JOK
104 YOPAKHEHUH 110 TEME
" " https://m.edsoo.ru/39¢d2 111
YrneBobl
Pemenue 3a1a4 v BBITIOJIHEHHE
. bubnuorexa [JOK
105 YIOPKHEHHH TI0 TeMe
" " https://m.edsoo.ru/39cd2 111
YraeBoibl
[IpakTueckas padora Ne 5.
106 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
3aga4 no teme "l 'maponus https://m.edsoo.ru/bde3fdf6
Kpaxmaina"
[TpakTuueckas padota Ne 5.
107 Pemenune skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3aga4 no teme "l 'uaponus https://m.edsoo.ru/bde3{df6
Kpaxmasa"
XKupsl u Macna: cTpoeHue,
bubmuoreka [JOK
108 (bM3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/al9¢5bH98
CBOMCTBA (THAPOIIH3)
Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepXKalIuX OCTaTKU
P bu6mmoreka [JOK
109 HEIPEIENbHbBIX KUPHBIX

KHUCIIOT. JKupbl B Ipupoe.
Mpzra

https://m.edsoo.ru/b0331922




AMMHOKHUCIIOTBI: HOMEHKJIATypa
U u3oMepus, Gpu3nvecKue

bubmuoreka [IOK

110
cBoiictBa. OTaeIbHbBIE https://m.edsoo.ru/d1773e80
MPEACTaBUTENHN (l-aMUHOKHUCIIOT
XnMHYeCKHe CBOMCTBA
AMUHOKHCJIIOT, UX
bubmmoreka [{OK
111 OUOJIOrMYeCKOe 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTE3 U
TUPOJIN3 TIENITUIOB
12 benku xak npupoaHbIe bubnuoreka [JOK
TTOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edsoo.ru/429¢9899
bu6moreka [IOK
113 X €CKHEe CBOMCTBA OEJIKO
FIMITTCCKHE CBONCTEA DEAKOB https:/m.eds00.ru/6237306d
HyxknenHnoBbIe KUCITOTHI:
114 COCTaB, CTPOCHHE U bubmorera [IOK
> 1P https:/m.edsoo.ru/521d1431
Ouosiornueckasi pojb
Penienue 3a1a4 v BEITIOJIHEHHE
. " bubnuoreka [JOK
115 yIpaxHEeHHUM 1o Teme "AMUHBI.
" https://m.eds00.ru/3c566565
AnnnmH
[IpakTrueckas pabota Ne 6 o
" bubnuoreka [JOK
116 teme "VneHTudukanms
" https://m.edsoo.ru/8e3c02d1
OPraHUYECKUX BEIIECTB
[IpakTuueckas pabora Ne 6 mo
" bubnuoreka [JOK
117 teme "MneHTudukanus
" https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX BEUIECTB
CucreMaru3anus 1 0000IIeHne
118 3HAHUM MO TeMe bubmuoreka [JOK

"BHoJIOrnYecK aKTUBHEIE
OpraHuyeckue Bemiecrna'

https://m.edso0.ru/56790c96




Cucremarusanuys u 00o01eHue
3HAHUH 110 TEME

bubmuoreka [IOK

119
"BHOJIOrHYeCKH aKTUBHBIC https://m.edso0o.ru/08d4364c
opraHvueckue BeuiecTna"
KontponbHas padorta Ne 4 o
120 TeMe EBI/IOJIOFI/II)HGCKI/I aKTUBHBIC bubmorexa HOK
" https://m.edso00.ru/6216e766
OpraHWYECKUE BEIIEeCTBA
AHanu3 pe3ynbTaToB
. bubnuorexa [JOK
121 KOHTPOJILHOU palboThl,
https://m.edso0.ru/08d4364c
KOPPEKIHsI OIHO0K
OCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX
. bubnuorexa [JOK
122 COCIUHECHUM U METOJIbI X
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIMMEPHU3AIUA U
MOJIMKOHICHCAIUS
123 IInacTtmaccel. YTunuzanus u bubnuorexa [JOK
nepepaboTKa IIacTuKa https://m.edso0.ru/82242¢0f
124 IInactmaccel. YTuauzauus u bubnuoreka [JOK
nepepaboTKa IIacTUKa https://m.edsoo.ru/82242e0f
DJ1acToMephI: HATypaIbHbIN
125 CUHTETHYECKHE Ka u bubmorexa OK
YAYKH. https://m.edsoo.ru/246103ec
Pe3una
DJ1acToMephl: HATypaJbHbBIN
P P bubnuoreka [JOK
126 CUHTETUYECKUE KayUyKH.
https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HatypanbHbIe,
bu6mmoreka [JOK
127 HCKYCCTBCHHBIE,

CHUHTCTUYCCKUC. HOJII/IMepBI

https://m.edso0.ru/5963a601




CIICIMAJIbHOI'O Ha3HAYCHUA

BosokHa: HatypanbHBIE,

128 HCKYCCTBEHHbIE, | bubnuorexka [JOK
cuHTernyeckue. [lonumepsr https://m.edsoo.ru/5963a601
CHEIHAILHOTO Ha3HAYCHHS
[Ipaktuyeckas padora Ne 7.

129 Pemrenne skcnepruMeHTAIBHBIX | | bubnuorexa [JOK
3amau o Teme "Pacnio3naBanue https://m.edsoo.ru/3aebd77a
mactmacc"

[IpakTueckas padora Ne 8.

130 Pemrenne skcnepruMeHTAIBHBIX 1 1 bubnuoreka [JOK
3a7a4 1o teMme "Pacrio3zHaBanue https://m.edsoo.ru/3aebd77a
BOJIOKOH"

131 CucreMaru3anus 1 0000IIeHNE | bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/6a22ble8

132 CucreMaru3anus 1 0000IeHNE | bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/6a22ble8

133 CucreMaru3anus 1 0000IIeHUE | bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/6a22ble8

134 CucreMaru3anus 1 0000IIeHUE | bubnuoreka [JOK
3HAHUH 110 TEME https://m.edsoo.ru/6a22ble8

135 Cucremaru3zanus u 0000IICHUE | bubnuoreka [JOK
3HAHUHU 10 TEME https://m.edsoo.ru/6a22ble8

136 Cucremaru3zanus u 0000IICHUE | bubmuoreka [JOK
3HAHUH 110 TEME https://m.edsoo.ru/6a22ble8

OBUIEE KOJIMYECTBO YACOB I10 136 14

I[TPOTPAMME




11 KVIACC

KosauyecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
Atom. CocTaB aTOMHBIX SITIED.
. bubnuoreka [JOK
1 XuMudeckui 35ieMeHT. M30TombI. 1
https://m.edsoo.ru/59c112ee
S nepHbie peakuuu
Atom. CocTaB aTOMHBIX fAJIEP.
2 XuMudecKkui 3jieMeHT. M30TombI. 1
SnepHbie peakuuu
3 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [IOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
Knaccudukanus xumMmuaeckux
4 3JIEMEHTOB (s-, p-, d-, f-3eMenTs) u | bubnuoreka [IOK
pacrnpeneaeHue EKTPOHOM MO https://m.edsoo.ru/61294af9
ATOMHBIM OPOHTAIIAM
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 9JIEMEHTOB 1 HOHOB B OCHOBHOM U | bubnuoreka [JOK
BO30Y)XIEHHOM COCTOSTHUH. https://m.edsoo.ru/8149e846
DIIEKTPOOTPUIIATETHLHOCTD
[Tepronnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX
bubmuoreka [JOK
6 anemenToB /. 1. MenaeneeBa, CBS3b C 1
N N https://m.edso0.ru/16957¢01
COBPEMEHHOU TeOpHEN CTPOEHUs
aTOMOB
. bubnmuoreka [JOK
7 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 1

https://m.edsoo.ru/f8468927




XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymnaM U nepuojam

Bunpel xumnueckoul cBsa3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BaneHTHOCTE U BaJIEHTHBIE

bubmmoreka [{OK

8
BO3MOKHOCTH aTOMOB. CBsI3b https://m.edsoo.ru/5a8072af
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
F€OMETPUYECKUM CTPOCHHEM
Honnas, Metammuyeckasl 1 BOJIOPOAHAS
bu6moreka [IOK
9 CBs3b. MeXMOJNEKyIsIpHbIE
. https://m.edsoo.ru/3d2ca093
B3aMMOICHUCTBUS
BemectBa MoJIeKynsipHOTO 1
10 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonaTHE O AMCHIEPCHBIX CHCTEMAX.
[IpencraBnenue o KOJJIOMIHBIX
bu6mmoreka [JOK
11 pactBopax. VICTUHHBIE PACTBOPHI:
https://m.edsoo.ru/da2c70e4
HACBILLICHHBIE U HEHACHILCHHBIE,
pacTtBOopuMOCTh. KpucTammoruaparsl
12 MaccoBas 10Jis1 paCTBOPEHHOTO bubnnorexa [JOK
BelecTBa. Perienue 3amad. https://m.edsoo.ru/785e0ab4
13 MaccoBas 10Jis1 paCTBOPEHHOTO bubnunoreka [JOK
BelecTBa. Perienue 3amad. https://m.edsoo.ru/785e0ab4
14 [IpencraBieHuss 0 KOMIUIEKCHBIX bu6mmoreka [JOK
COECIMHEHHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl12a
15 Pemenue 3a1a4 v ynpaxHeHH 110 TEME




"KoMILIEKCHBIE COETUHEHUS"

16

CucremaTu3aius 1 0000IIeHHE 3HAHUN
o Teme "CTpoeHue BelecTBa u
MHOTOO0Opa3ue BemecTs"”

bubmmoreka [{OK
https://m.edsoo.ru/8d2c6a3a

17

Cucremaru3zanus 1 00001IeHUE 3HAHUMA
o Teme "CTpoeHue BelecTa u
MHOT000pa3ue BeniecTs"

bubmmoreka [{OK
https://m.edsoo.ru/8d2c6a3a

18

KonTponsnas padora Ne 1 no remam
"Crpoenue atoma. [leproauueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecT"

bu6moreka [IOK
https://m.edsoo.ru/70a60aa4

19

AHanu3 pe3yabTaToB KOHTPOJIBHOU
paboTHI, KOPPEKITUS OMHUOOK

20

Knaccudukanuss XaMUIeCKuX peakiinii
B HEOPraHMYECKOW U OPraHUYECKOU
XUMUHU. 3aKOH COXPAHCHHUS MacChl
BEIIIECTB; 3aKOH COXPaHEHUS U
MpEBpaICHUs SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

bu6mmoreka [JOK
https://m.edsoo.ru/6335cdd2

21

Tennosie 3 HEKThI XUMUYECKUX
peakumii. TepMoxuMudeckue
ypaBHCHHS

bubmuoreka [JOK
https://m.edsoo.ru/d1db86da

22

Brrunciaenus mo YPaBHCHUAM
XUMHUYCCKUX peaKI_lI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

bu6mmoreka [JOK
https://m.edsoo.ru/87b13954

23

CKOpOCTh XMMHUYECKOH peaklnu, e€




3aBHCHUMOCTH OT Pa3IHYHBIX (PAKTOPOB

24

Karanuzartopsl. ['oMOreHHslii u
reTepOreHHbIN KaTaan3. 3aKoH
JIEUCTBYIOIIMX MACC

bubmmoreka [{OK
https://m.edso00.ru/30952f9b

25

Oo6patuMbie 1 HEOOPATUMBIEC PEAKIINH.
XUMHYECKOE PAaBHOBECUE

bubmmoreka [{OK
https://m.edso00.ru/30952f9b

26

Pemenue 3a1a4 1 BBINOJIHEHNE
ynpaxHeHuil no Temam "CkopocTh
XUMHUYECKOH peakuuu" u "Xumuueckoe
paBHOBecHe"

27

Pemrenne 3aga4 u BBINOJIHEHHE
ynpaxxHeHu# 1o teMam "CKopocThb
XUMUYECKOH peakuuu' u "XnuMuaeckoe
paBHOBecue"

28

[Ipaktuueckast padota Ne 1 mo teme
"Bnustaue pa3nuaHbIx GaKToOpoB HA
CKOPOCTh XUMHUYECKOW PEaKuu 1
MOJIO)KEHUE paBHOBECHA"

bu6mmoreka [IOK
https://m.edsoo.ru/1facaldl

29

[IpakTuueckast padota Ne 1 mo Teme
"BnustHue pa3nudHbIX GaKkToOpoB HA
CKOPOCTh XUMUYECKOM peakiuu u
M0JIO’KEHHUE paBHOBECHS"

bu6mmoreka [JOK
https://m.edsoo.ru/1facaldl

30

DJIEKTPOJIMTUYECKAS AUCCOIUALIMS.
CuiibHBIC U c1a0bIe DJICKTPOJIUTHI.
Crenens nuccormanuu. MonHoe
MPOMU3BEICHNE BOAbL. BogopoaHbIit
nokasarens (pH) pactBopa

bubnuoreka [JOK
https://m.edsoo.ru/5f766bdf

31

HonHble ypaBHEHUS

bubnunoreka [JOK
https://m.edsoo0.ru/3966¢ca89




[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

32 "DNIEKTPOIUTUYECKAS TUCCOLUAUS U
OHHBIC ypaBHEHHs" https://m.eds00.ru/3966¢a89
u
[Ipaktuyeckas padora Ne 2 o reme Bu6 110K
HOJIHMOTEKA
33 "DNIEKTPOIUTHYECKAS TUCCOIUAIUS U
" https://m.edso0.ru/3966ca89
HWOHHBIE YpaBHEHUS
I'maponns coneit. Peakiuu, Bt OK
HOIHOTEKA
34 MPOTEKAIOIINE B paCTBOPax 1
https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
35 Pemienue 3a1a4 v BBITIOJTHEHUE bu6moreka [IOK
ynpaxxHeHu# no teme "I 'maposns" https://m.edsoo.ru/09d5a9bd
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE i 1OK
HOIHOTEKA
36 peakuun. MeToa 3MeKTpOHHOTO
Sananca https://m.edsoo0.ru/56226060
H
OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC BuG 1OK
HOINOTEKA
37 peakuuu. MeToa 3eKTpOHHOTO
5 https://m.edsoo.ru/56226060
ajlaHca
OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIE Bu6 1OK
HOIHOTEKA
38 peakuuu. MeTo1 3JeKTPOHHO-HOHHOTO
6 https://m.edsoo.ru/fb691387
ajlaHca
OKHUCIUTEIIHFHO-BOCCTAHOBUTEIILHBIE Bu6 OK
HOIHOTEKA
39 peakuuu. MeTo1 3JeKTPOHHO-UOHHOTO 1
5 https://m.edsoo.ru/fb691387
ajlaHca
XHUMHYECKHE UCTOYHHUKHU TOKA. Bu6 OK
HOIHOTEKA
40 DIEKTPOIN3 PACTBOPOB U PACILIABOB 1
https://m.edsoo.ru/93fb97d2
BEIIIECTB
Bbubnunoreka IIOK
41 Pewrenue 3agau no reme "Dnexkrponus"” 1

https://m.edsoo.ru/5a859d16




bubmuoreka [JOK

42 Pemrenue 3agau o reme "Dnexkrponus"”
https://m.edsoo.ru/5a859d16

43 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
1o Teme "XuMuueckue peaxkuun” https://m.edsoo.ru/c161eb85

44 CucremaTu3ais U 0000IICHIE 3HAHUN bubnuoreka [JOK
o Teme "XumMudeckue peakuuu" https://m.edsoo.ru/c161eb85

45 Kontponsnas pabora Ne 2 o teme bubnuorexa [JOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930

46 AHanu3 pe3yinbTaTOB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHUOOK
[TonoxeHne HeMETAIIIIOB B
[Tepuoamaeckoit cucTeMe XUMHUECKUX

47 anemenToB J[. . MenaeneeBa u bubmorexa OK

o A https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®u3nyecKue CBOMCTBAa HEMETAIIOB
AnnoTponusi HEeMeTauIoB (Ha mpumMepe
48 KHCIIopoa, cepsl, hochopa u Bubnmorexa [IOK
POAd, CEPEL, P https://m.edsoo.ru/ef92¢91¢
yriepo/ia)

49 Bonopon: nonydaenue, puznueckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA. [ 'puIbl https://m.edsoo.ru/0aa8f613
l"anmorensl: HaXOXKEHHE B IIPUPO/IE,

bubmuoreka [JOK
50 CHOCOOBI OMy4YeHUS, PUINYECKUE U
. https://m.edsoo.ru/4e223795
XMUMHYECKHE CBOMCTBA
l"anorenoBogopoasl. Baxuelue
51 KHCIIOPOACOAEP KAIUE COECIUHEHMUS Bubmmorexa LIOK
p p https://m.edso00.ru/6b3255e6
rajoreHoB
50 JIaGopaTopHbIe U IPOMBIIUICHHBIE bubnuoreka [IOK

CITOCOOBI MOJIYYCHHS I'aJIOTCHOB.

https://m.edsoo.ru/6971aca4




[IpuMeHeHue rajJoreHoB U ux
COCIMHEHUN

Pemenne 3aJ1a4 1 BBIIIOJIHCHHUC

53 = " "
ynpakHeHui 1o Teme "I 'amoreHst
[Ipaktudeckas padora Ne 3. Pemenue
bubmmoreka [{OK
54 SKCIIEPUMEHTAIBHBIX 3374 110 TEME
" " https://m.edsoo.ru/8b26fecd
lNanorenst
[IpaxTnueckas padota Ne 3. Pemenue
bubmmoreka [{OK
55 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopon: mabopatopHbie u
56 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYEeHHUS, bubnuoreka [IOK
¢uznyeckne 1 XuMHU4YeCcKre CBONCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IppuMeHeHue KucIopoaa U 030Ha
bubnuoreka [IOK
57 OKcHIbI U IEPOKCHUIBI 1
https://m.edsoo.ru/5¢8816a0
Cepa: HaXxOXKJIeHHE B IIPHUPOJIC,
P pup bu6mmoreka [JOK
58 crocoObl MoJTy4eHus, PU3NIECKUe U
. https://m.edsoo.ru/46afael 6
XUMUYECKUE CBOMCTBA
bu6mmoreka [JOK
59 CepoBoopo, cyIbhuabI
POBOZIOPOLL, CYIbHHA https://m.edso0.ru/7c875999
Kucnoponaconepxaiue coeTuHEeHUs
P P . . bubmuoreka [JOK
60 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
https://m.edsoo.ru/8cfa2548
KHCIJIOTBI
Hayunble npuHUHKIIBI OpraHUu3alH
61 XUMHUUYECKOTO MPOU3BOJCTBA.
[Ipou3BOCTBO CEPHOU KUCIIOTHI.
62 Pemenue 3ana4 v BeINOJIHEHUE




ylpaxHeHH 1o teme " XajibKoreHs!"

[Ipaktudeckas padora Ne 4. Pemenue

bubmmoreka [{OK
63 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" N " https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEHUS
[Ipaktuyeckas padora Ne 4. Perenue
bubmmoreka [{OK
64 SKCIEPUMEHTAIBHBIX 337a4 10 TEME
" N " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEHUS
A3OT: HAXO0XJEHUE B IPUPO/IE,
bubmmoreka [{OK
65 CHOCOOBI OJYyYeHUS], PU3NYECKHE U
. https://m.edsoo.ru/badd2255
XUMUYECKHe cBoMcTBa. Hutpuibt

66 AMMMaK ¥ COJTM aMMOHHSL. bu6moreka [IOK
[TpousBoacTBO aMmmuaka https://m.edsoo.ru/badd2255
Kucnopoaconepskaniiie coeTMHEHAS

P P N . bu6mmoreka [IOK
67 azota. OcoOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHUCIIOTBI

68 [IpumeneHue a30Ta U €ro COEAMHEHUN. bubnuoreka [IOK
A3OTHBIC yIOOpEeHUSI https://m.edsoo.ru/129f5059
Pemenue 3a1a4 1 BINIOJIHEHUE

69 yhnpaxkHeHui no teMe «CoeauHeHus
azoTa.
docdop: HaxXOXKIEHHE B IPUPOJIE,

70 crocoObl NOJTy4eHus1, PU3NIECKUE U bubnuoreka [IOK
XUMHUYecKue cBoiicTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl hocdopa,

71 bocdopconepxkamue kucnoTsl. Conu bubnunoreka [JOK

docdophoii kucnotel. [Ipumenenue
docdopa u ero coenHEHUH.

https://m.edsoo.ru/c7a2d429




dochopubie ynoOpeHus

[Ipaktudeckas padora Ne 5. Pemenue

bubmmoreka [{OK

72 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/8175ac3f
A30T 1 pochop 1 UX COeTUHEHUS
[Ipaktuyeckas padora Ne 5. Permenue
bubmmoreka [{OK

73 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME

" " https://m.edsoo.ru/8175ac3f
Azot u pochop u ux coeAMHEHUS
VYriepoa: HaX0XKACHHUE B IPUPOJIE,

74 AJUIOTPOITHBIE MOIU(PUKALINH; bubnuoreka [JOK
(uznyeckrue 1 XuMHUYeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yraepoaa(Il), okcn

75 e iy;(l\l;) (on)LHasf KfICHOTa u eé bubamorexa [IOK
YHIEpOR Yt https://m.edsoo.ru/dba58adf
coJin
Kpemunii: HaxoxaeHNE B IIPUPOJE,

76 leOCO6I>I TTOJTYICHUS (1)H3Hzefme u Bubnmorexa [IOK

YACHIL, https://m.edsoo.ru/143558ab
XMUMHYECKHE CBOMCTBA

77 Oxkcun kpemuausa(IV), kpemHueBas bubnuoreka [JOK
KHMCIIOTa, CHIIUKAThI https://m.edsoo.ru/3170e7b1
[IpuMeHeHre KpeMHUS U €T0 bubnuoreka [JOK

78 coenuHeHuil. CTEKII0, €ro MoJlydyeHue, https://m.edsoo.ru/393cdacO
BHUJBI CTEKJIA https://m.edsoo.ru/5823cefb
Pemenue 3a1a4 1 BINIOJIHEHUE

. " bubnuorexa [IOK
79 YIPaXHEHUH 110 TeMe " DIeMEHTBI
" https://m.eds00.ru/6029b609
MOATPYIIBI a30Ta

20 Cucremaru3anus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
no teme "Hemeramnsr" https://m.edsoo.ru/6e864db5

81 Cucremaru3zanus 1 0000IICHUE 3HAHUHA bubnmuoreka [JOK




o teme "Hemerauier"

https://m.edsoo.ru/6e864db5

KonTtponsnast padora Ne 3 o teme

bubmuoreka [JOK

82 "HemeTtanmsr" https://m.edsoo.ru/d0484c76

23 AnHanu3 pe3ynbTaToB KOHTPOJIbHON
paboThI, KOPPEKIIHS OIIHOOK
[Tonoxenne meTayIoB B

%4 [Tepuoanueckoi cucreMe XUMUYECKUX bubmmoreka [IOK
anemMeHToB. OCOOEHHOCTH CTPOCHUS U https://m.eds00.ru/9839c16¢
(uznueckue cBoicTBa
CrocoOpl MOTy4eHHST METAJIOB -

85 MOHATHE 0 MeTaLTypruu. Kopposus Bubnmorexa [IOK

https://m.edsoo.ru/42b872e3
METaJIJIOB

26 CnaBbI METAJIOB, BUIBI, CBOMICTBA B bu6moreka [IOK
NPUMEHEHUE https://m.edsoo.ru/42b872e3

g7 CnaBbl METAJIOB, BUBI, CBONMCTBA U bubmuorexa [JOK
NPUMEHEHNUE https://m.edsoo.ru/42b872e3
OO6mras xapakTepucTuka MeTayioB [A-
rpymbl [lepruoandeckoi cucTemMbl

28 XUMHYECKHX 3JIeMEHTOB. JInTwii: bubnuoreka [JOK
nojydeHue, GU3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/e12c26b3
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCTUHEHUI
Harpuii u kanuii: nony4yeHue,

29 (bu3UYeCKre 1 XUMUYECKHUE CBOMCTBA, bubnnorexa [JOK
IIPUMEHEHHE IIPOCTHIX BEIIECTB U UX https://m.edsoo.ru/e12c26b3
COCAVHEHUN

90 OOuas xapakTepucTuka MmetayuioB I1A- bubnuoreka [IOK

rpynns! [leproauueckoit cucremsl

https://m.edsoo.ru/7¢3e49c0




XUMHUYECKUX AJIEMEHTOB. bepuiuii:
noJtydeHue, GU3NIECKUE M XUMUICCKIEC
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCTMHEHUI

Marnuii, kanpluii u 6apwuii:
MoJTydeHue, PU3NICCKUE M XUMUICCKHEC

bubmmoreka [{OK

o1 CBOICTBA, MPUMEHEHUE MPOCTHIX https://m.edsoo.ru/7¢c3e49c0
BEIIECTB U UX COCTMHCHUI

9 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9
Pemenue 3a1a4 v BBITIOJIHEHHE

93 ynpaxsenuit mo teme "lllenounsie u
LIEJI0YHO3EMEIIbHBIE METAJLIBI "

94 AIOMUHMI: TIOJTydeHue, GU3ndecKue u bubnuoreka [IOK
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMICTBA OKCHIA U

95 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUAPOKCOKOMILIEKCHI AIIFOMUAHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

96 Pewrenue 3aa4 v BBINOJIHEHHE
yIopaXHEeHHH 1o Teme "AntoMuHun"

O70BO U CBUHEL: IOJIyYEHHUE,

97 (uznuecKkrue U XuMUYECKHE CBOWCTBA,
IIPUMEHEHHUE.

IIpaktuyeckas padora Ne 6. Pemenue

98 SKCIIEPUMEHTAJIbHBIX 33Ja4 110 TeEME bubmmorexa [TOK
" " https://m.edsoo.ru/27a4af43

Mertanibl T1aBHBIX TOATPYIIIT
99 [IpakTudeckas pabota Ne 6. Pemenue bubnunoreka [JOK




HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaiibl IJIaBHBIX OATPYHH”

https://m.edsoo.ru/27a4af43

100

OO61ras XxapakTepucTUKa METALJIOB
no6ounbIx noarpymi (b-rpymm)
[leproauueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

bubmmoreka [{OK
https://m.edsoo.ru/610d7431

101

Xpom: pU3UYECKHEe U XUMHYECKUE
CBOMCTRBA dJIEMEHTA U €r0 COCAUHECHUH,
WX TIPUMEHEHUE

bubmmoreka [{OK
https://m.edso00.ru/991 1bef3

102

3aBUCHUMOCTh KHCJIIOTHO-OCHOBHEIX 1
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX
CBOMCTB XpoMa OT CTCIICHU OKHUCJIICHUA
MmeTalia.

103

Maprasnen: Gpu3n4ecKue 1 XUMHICCKUE
CBOMCTBA DJIEMEHTA M €TI0 COCAUHCHUH,
WX TIPUMEHEHUE

bu6mmoreka [IOK
https://m.eds00.ru/039d69c8

104

[Tepmanranar kanus, €ro
OKHUCJIUTETIbHBIE CBOMCTBA B PA3JIMUHBIX
cpenax

105

Pemenue 3a1a4 1 BIIOJIHEHUE
yIpaXHEHUM 10 TemMe
«OKucauTeNbHbIE CBOMCTBA XpOMa U
Maprasiay.

106

Keneso: (bHSH‘IeCKI/Ie U XUMHYCCKHUC
CBOMCTBA dJIEMEHTA U €ro COCI[HHGHHﬁ,
HUX IPUMCHCHHUC

bubnuoreka [JOK
https://m.edsoo.ru/1b7f8741

107

Coenunenns xenesa. [lonyuenue u
IIPUMEHEHHE CIUIABOB.

bu6mmoreka [JOK
https://m.edsoo.ru/1b7f8741




108

[Ipaktuyeckas padora Ne 7
"[lonyuenue conu Mopa u
uccienoBaHue e€ cBOucTB"

109

[Ipaktuyeckas padora Ne 7
"[lonyuenue conu Mopa u
uccienoBaHue e€ cBoucTB"

110

Mens: pusndeckrne U XUMUYECKUE
CBOICTBA 3JIEMEHTA U €r0 COCTMHEHUH,
WX TIPUMEHEHUE

bubmmoreka [{OK
https://m.edsoo.ru/2bc0f954

111

[IpakTnueckas padota Ne 8 o Teme
"ITosryuenne meaHoro kymopoca"

112

[IpakTnueckas padota Ne 8 o Teme
"ITosryuenne meaHoro Kymnopoca"

113

Cepebpo u 30510T0: (pr3znvecKkue u
XHUMUYECKHE CBOWCTBA DJIEMEHTA M €r0
COCIIMHEHUH, X TPUMEHECHHE

bu6mmoreka [IOK
https://m.edsoo.ru/b1f2beal

114

[uHK: Pu3ndecKkrne 1 XUMHUIECKUE
CBOMCTBA DJIEMEHTA M €r0 COCIUHECHHI,
UX TIPUMEHEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/b1f2beal

115

Pryth: Qpusnyeckue u XuMHU4ecKue
CBOMCTBA 3JIEMEHTA U €r0 COSAMHECHUN,
WX IPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/b1{2beal

116

Pemienue 3a1a4 1 BBINOJHEHHE
yHOpaKHEHUM 1o TeMe "MeTaisl
moOOYHBIX moArpymnm"

bubnuoreka [JOK
https://m.edsoo.ru/a8b83d83

117

IIpaktuyeckas padora Ne 9. Pemenue
9KCIEPUMEHTAJIBHBIX 3334 110 TEME
"Mertaisl M0O60YHBIX noArpymnm"”

bu6mmoreka [JOK
https://m.edsoo.ru/a6e352ea




[Ipaktudeckas padora Ne 9. Pemenue

bubmuoreka [JOK

118 JKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTauibl TOOOYHBIX MTOATPYIIIT
119 CucreMaru3anus 1 0000IIeHIE 3HAHUH bubmmoreka [{OK
o teme "MeTtambr" https://m.edsoo.ru/e91fe975
120 CucreMaru3anus 1 00001IeHNE 3HAHUH bubmmoreka [{OK
o teme "MeTtambr" https://m.edsoo.ru/e91fe975
121 KonTponsnas padora Ne 4 o teme bubnuorexa [JOK
"Metamier" https://m.edsoo.ru/83f63ea3
122 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnn
123 YCTOMYMBOTO pPa3BUTHUS YEIOBEYECTBA. bubnuoreka [IOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edsoo.ru/080fe1f0
HCCIIEA0BaHUs BEILIECTB
HayuHble mpuHIUIIBI OpraHUu3aluu
124 XUMHUYECKOTO MPOU3BOJICTBA. bubnuoreka [IOK
[IpombIiIeHHBIE CIIOCOOBI TTOJTYUCHUS https://m.edsoo.ru/2e45a44f
BA)KHEHIIINX BEIIECTB
XHUMHUYECKOE 3arps3HEHUE
125 OKpYXaroLlEel Cpe/ibl U €ro Eubmorexa HOK
https://m.edsoo.ru/9f11bf51
MOCJEACTBUS
126 XuMHUS U 3I0POBBE YETOBEKA. bubnnorexa [JOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
127 Xumus nuid. Poibs xumuu B bubnmuoreka [JOK
obecreueHny MUIIeBON Oe30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
128 KocMmerunueckue u napgromepHbie bubnunoreka [JOK

cpeacrna. briTOBas xumus

https://m.edsoo.ru/da42d5a9




129 [Ipaktuyeckas padora Ne 10 o Teme | 1 bubmmoreka [IOK
"Kpamenue Tkaneit" https://m.edsoo.ru/da42d5a9
130 [Ipaktuyeckas padora Ne 10 mo Teme 1 | bubnuorexa [JOK
"Kpamenue tkanei" https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaskHenmune
131 CTPOUTENLHEIE U KOHCT HOHHEIE 1 bubmorexa HOK
P PYKII hitps://m.eds00.ru/61¢69003
MaTepHAITBI
XHUMHA B CEILCKOM XO3SHCTBE.
132 Opragnyeckue U MUHEPaJIbHBIE 1 bubmorexa HOK
p P hitps://m.edsoo.ru/fd39587d
yaoOpeHust
133 CucreMaruzamys 1 0000IIeHNe 3HAHUN 1 bu6moreka [IOK
0 TeMe https://m.edsoo.ru/db979¢70
134 CucreMaruzanys 1 0000IIeHNe 3HAHUN | bu6moreka [IOK
o TEME https://m.edsoo.ru/db979¢70
135 CucreMaru3anus 1 0000IIeHUE 3HAHUHT | bubmuorexa [JOK
o TEME https://m.edsoo.ru/db979¢70
136 CucreMaru3anus 1 0000IIeHUE 3HAHUHT 1 bubnuoreka [JOK
o TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 136 18

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOpask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAsT 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHWE aTroMma, HWOH, MOJIEKYIa,
BaJICHTHOCTb, ANIEKTPOOTPHIIATEITEHOCTb, CTCTICHb OKHUCIICHUS,
XMUMHUYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOuTaneil, KpucTaJIMueckas pemeéTka, MOJjb, MOJISpHAs
Macca, MOJIAPHBIA 00BEM, MOJIApHAs KOHIICHTpAIMs, pPacTBOPHI
(MCTUHHBIE, AMCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAS TPYNINaA, paJWKall, W30MEphI, CTPYKTypHas
dbopmyna,  wm3omepuss  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOIOPOJIbI,
KHCJIOPOJ- M a30TCOJIEpIKAIINE COCTUHECHHUsS, OMOJOTUYCCKH aKTHBHBIC
BelecTBa (yrieBOIbl, JKUPHI, OCIKH), MOHOMED, TTOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHUS, KPEKUHT, PUPOPMHUHT, THITHI
XUMUYECKUX pEaKIuii (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHJIOTEPMHUYECKUE, PEAKIIMA MOHHOTO OOMEHa, TOMO- M T'€TepPOTCHHBIC,
oOpartumble ¥ HEOOpAaTHUMBIE), PACTBOP, IEKTPOIHTHI, HEIJICKTPOIIUTHI,
ANIEKTPOIUTUYECKAST TUCCOIMAIINS, CTEIICHb JAUCCOIUAINH, OKUCIUTEIb,
BOCCTAHOBUTENIb, 3JICKTPOJIU3, CKOPOCTh XHMHYECKOW  PEaKIuH,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XHMHYECKOTO CTPOEHHUS OPraHUuYCCKUX
Beuects A.M. byriepoBa, Teopusi 3JIEKTPOIUTHYECKON IHMCCOLMALINH,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHMUS NMPUUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIEC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaxunﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3daKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEJCHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KUCJIOThI, aMMHaKa, MECTaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHUA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX IPEBPALICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TIOHSITUSIMH U TIPEICTaBICHUSIMHU
IPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO CAIUHCTBA MHUpa

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKMX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckKux |

HCOPraHn4CeCKux COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYN HEOpraHHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCU(PHUIIUPOBATE:

4.1

HCOPraHUW4YeCKUE BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUcC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromunx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, HU3MCHCHHIO CTEIIeHEH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHATHUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU




CchopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpylIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPaBHCHHS XUMHUYECKHX

peaKkuyil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIUit

7.2

YPaBHEHUS PEaKUHUM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAIEHHBIE
YpaBHEHUS peakluii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEeaKlnii KOMILIEKCOOOpa3oBaHHUs (HAa TMpUMEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYeCKUX COEIUHEHUH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBSA3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECCTB COOTBETCTBYIOIIMMHU

SKCIIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUHN XUMUYECKUX peaKIii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
TpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, TUIPOKCUIbI, COJIH;
YIIEBOJAOPOIbI, TPOCThIE 3(DUPBI, COIUPTHI, (EHOIIBI, aTbACTHAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE A(UPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIIWMYHH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pCakuuu, €CiInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC paCcTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXO/1a MPOAYKTa PEAKLIUU

10.3

TEeTI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJISHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bilanenue cucremMoi 3HaHUK O METOJAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSTh
9TH 3HAHUS IPU SKCIEPUMEHTAILHOM MCCIEAOBAaHUU BEIIECTB M JUIS
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIOIIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ M CBOWCTBaX BELIECTB JUIS SKCIHEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3UPOBAHUS
SBJICHUH, MMEIOUIMX €CTECTBEHHOHAYYHYIO NpPUPOLIY; HJs TNPHUHATUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTH YMEHHsS TUIAHMUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJYYCHHE M H3YYCHHE CBONCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH YTJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPIKAIINX OPTaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHII
Oe3zomacHoro  oOpamieHHss ¢ BemecTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOpMyYIUPOBATH IETH HCCICIOBAHUS; TIPEACTABIATh B
pa3nuuHON  (opMme pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJIECHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeJCcTBa MaccoBOi uHdopmaimu, cerb Miurepuer u
Ipyrue), KPUTHYECKH AaHaJM3UpOBaTh XHUMHUYECKYI0 HH(OpMAaIuIo,
nepepabaTbiBaTh €€ M KCIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHUsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh MHGOPMALMIO C TMO3ULMH 3KOJIOTMYECKOM Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJICTBEHHON AEATEIBHOCTU YEJOBEKa,
CBSI3aHHOW C mepepaboOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  OINACHOCTb  BO3ICHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICH II0Ka3arensl NpeAeabHON
JOMYCTUMOM KOHILIEHTpAalluM, W TOSACHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEIHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUHU

1.1

Crpoenne BemiectBa. CoBpeMeHHass MOJIENIb CTpOCHHS aToma. PacrmpeneneHue
OJICKTPOHOB 110 OHEPTCTUYCCKHUM YPOBHSAM. KﬂaCCI/I(l)I/IKaLII/IFI XUMHUYCCKUX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPreTUYEeCKUX YpOBHEH aToMoB (s-, p-, d-
anemMeHToB). OCHOBHOE U BO30YXJEHHOE COCTOSIHHUSI aTOMOB. OJEKTPOHHAs

KOH(Uryparus atoma. BajaeHTHbIE 27I€KTPOHBI

1.2

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. MenneneeBa. dusnueckuit
cmbicn [lepuognueckoro 3akoHa JI.M. MenneneeBa. IIpuunHbl M1 3aKOHOMEPHOCTH
W3MEHEHHs CBOMCTB 3JEMEHTOB M HX COCAVUHEHUH II0 IEepUOAAM W TpYIIIAM.
3aKOHOMEPHOCTH B WM3MEHEHHHM CBOWCTB IPOCTBIX BEUIECTB, BOJOPOJHBIX

COEJIMHEHUH, BBICIIUX OKCUJIOB U TUJIPOKCHJIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATENLHOCTh. CTENEHb OKUCIECHUS

1.4

Bunel xumudeckoi cBs3M (KOBajJeHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAS) U
MexaHu3Mbl €€ oOpa3oBaHHs. MEXMOJEKYIIpHbIE B3auMOACHCTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. THUIBI KPUCTATMYECKUX PELIETOK.

3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIMA KPUCTAJUIMYECKON PEIIETKH

1.5

Xumudeckas: peakius. Kinaccupukamus XMMHUUECKUX PEaKIiii B HEOPraHUYECKOU U

OpraHquCKOﬁ XUMHH. 3aKOH COXpaHCHHA MacCChl BCIHIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (haKTOPOB

1.7

TenoBeie 3¢ dexThl XuMudyeckux peakiuii. TepMoxuMuueckue ypaBHEHUS

1.8

OOpatumble peaknuu. XuMmMudeckoe paBHoBecue. DakTopbl, BIMAOIIME Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CunpHple W caa0ble QJICKTPOJIUTEI. Cpezla
BOAHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ’IBHafI, mcjIo4yHasi. CreneHb

nucconuannu. Peaknuy HoHHOTO 0OMEHa

1.10

Iunponus coneit. MonHoe mpousBeneHue Boibl. Bomopoanblii moxazarens (pH)

pacTtBopa

1.11

Cnoco0Obl BBIPAXKCHUA KOHUCHTPALIMU PACTBOPOB: MacCCOBast NOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA KOHLCHTpPAILUs. Hacepimmennble 1 HEeHACBIIICHHBIE pacTBOPHI,

PacTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelIECTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O Oayranca




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanuss Heopranndeckux coenuHeHMid. HomeHKIaTypa HEOpraHH4ecKuX

BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXXHEUIITUX METAJUIOB (HATPHM, KaJHi, KaJbIIUA, MarHu,
QTIOMUHHUM, [MHK, XpOM, »Xe€Je30, MeIb) M UX coeauHeHuid. OOmme crnocoobl

IIOJIYYCHHA MCTAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAINIOB (TAJIOT€HOB, CEephI, a30Ta, pocdopa,
yTIepoja U KPeMHHS) U UX COCIUHEHUH (OKCHIIOB, KUCIOPOICOICPIKAIIUX KUCIIOT,

BOJIOPOJHBIX COECTMHEHU )

24

I'enernueckas CBI3b HCOPraHn4YC€CKrX BCUICCTB, NPUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

WNnentuduxaims Heoprannyeckux coennHeHnil. KauecTBeHHble peakuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TTOJOKEHUSI TCOPHUU XUMHUYECKOTO CTPOCHHA OPTraHNYCCKUX COC}II/IHCHI/Iﬁ
A.M. byrtnepoBa. YTIepoaHBI CKEJIET OpraHM4YecKol MoJieKysbl. KpaTHOCTh
XUMUYECKON CBSI3U. S- U P-CBS3H. Sp3-, sp2-, Sp-TUOpUAN3AIMN OpOUTaeil aToMOB
yriaepoaa. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHMHUYECKOTO CTPOCHHSI MOJIEKYII.

I'omonoru. 'omonorunyeckuii psia. M3omepus U n30Mepbl

32

[Tonsatue o ¢pyHKIIMOHANBHOM rpymiie. OpueHTamoOHHbIE YPPEKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o KkiaccupUKalMyu OpraHUYECKUX BellecTB. HomeHkiaTypa
OpraHMYeCKUX COEJMHEHUH (cucremMaTHyeckas) U TpPHUBHAIbHbIE HA3BaHUS

BaKHEHIITHX HpeI[CTaBI/ITeJ'ICf/i KJIaCCOB OPraHUYCCKUX BCIICCTB

34

CBoOOTHOpaIMKATbHBINA U MOHHBIN MeXxaHu3Mbl peakiuu. [lonarue o Hykiaeoduie u

anekrpoduie. [IpaBuno MapkoBuukoBa. [IpaBuso 3aiiiieBa

3.5

AnkaHpl. XMMHYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, ACTHAPUPOBAHHC,
TCPMHUYCCKOC PA3JIOKCHHUEC, KPCKUHI', U30MCPHU3al1s, TOPCHUC. HonyquI/Ie AJIKaHOB.
]_II/IKJ'IOEU'IKEIHLI. CHCI_[I/I(I)I/IKB. CBOMCTB MUKJIOAJIKAHOB C MaJlbIM pasMCpoOM LHKIIA.

Peakuuu MNPpUCOCAUHCHUA U pAIUKAIIbHOI'O 3aMCIICHUA

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: peakiun MNpUCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THUAPOTAJIOICHUPOBAHUC, FI/I,ZLpaTaLII/IH), ropCeHus, OKUCIICHUA U

MOoJIMMECpHU3alvH. HpOMLIH_IJ'IeHHLIe n J'Ia60paTOpHHe CIIOCOOBI MOJIYUYCHUS AJIKCHOB

3.7

AJ'IKaILI/IeHLI. XHUMHUYECKHE CBOMCTBAa aJIKaJHuCHOB: peakniuu MPUCOCANHCHUS
(FI/I,Z[pI/IpOBaHI/IC, FaJIOI‘eHI/IpOBaHI/IC), rop€Husa U TMOJUMEpU3ALNH. HOJIy‘ICHI/IC

aAJIKaIUCHOB




3.8

Anxunbl. XUMHYECKHE CBOMCTBAa: pEAKLUM IPUCOCAUHEHMs (TajJoreHUpOBaHUE,
THIPUPOBAHUE, THApATAUs, TUAPOTaJIOTEHUPOBAHUE) KaK CIOCO0 IMOJyYeHHS
MIOJMMEPOB M JPYIHUX IIOJE3HBIX IPOAYKTOB. Peakuuum 3amemenus. lopenue
aleTUIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM JUIs CBAPKH U PE3KH

MECTAJLJIIOB. HpI/IMeHeHI/Ie allCTHJICHA

39

Apenbl. XMMHUYECKHE CBOMCTBAa OCH30Ja: PEaKIHU DJIEKTPO(PMIBHOTO 3aMEIICHUS,
NpPUCOEOUHEHUST  (TUIpUpOBaHHE,  TaJOreHUpoBaHWE).  Peakuus  ropeHus.
Oco0OeHHOCTH XMMHYECKHUX CBOMCTB Tosyona. [lomydenuwe Oenzona. OcoOOCHHOCTH
XMUMHMUYECKUX cBOWCTB ctposia. [Tonmumepusanus ctupona. CriocoObl NOTydeHUs U

MNPUMCHCHUC apOMATUUYCCKUX YIIJICBOJ0OPOJ0B

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTHL.  XUMHYECKHE  CBOICTBa:
B3aUMO/ICHICTBUE C HATPUEM KaK CIOCOO YCTaHOBJICHHS HAJIWYUS TUAPOKCOTPYIIIIBI,
C TaJOreHOBOJOPOJAMU KaK CIOCOO TIOJIydeHMs pacTBOPUTENEH, BHYTPHU- U
MEKMOJIEKYJIsIpHas aeruaparanus. Peaknus ropenns. Ilomydenne 3taHona: peakuus
OpO’KeHMsI TJIOKO3bl, THUApATalus STUJIEHA. OTUJICHTJIUKOJNb M TIULEPUH Kak

MIpEACTAaBUTCIIU MMPEACITIbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

®enon. Xumuueckue cBoiicTBa peHona (peakuuu ¢ HaTpueM, THAPOKCUAOM HaTpHs,

opomom). ITomyuenue denomna

3.12

Anbrerunpl. XUMUYECKHE CBONCTBA MpEAENbHBIX albJETHAOB: THUIPUPOBAHUE;
KaueCTBCHHBIC pPEaKIMH Ha KapOOHWIBHYIO TPYMNIy (peakmus «CcepeOpsHOTo
3epkaiiay, B3aumojeicteue ¢ ruapokcunom Mmenu (II). Ilomydenuwe mpenenbHBIX
aNbJIETHJIOB: OKUCJICHHE CIUPTOB, THApaTalus aleTWlIeHa. AIETOH Kak

IpeaACTaBUTCIIb KETOHOB. OcobenHocTH PEAKIIMK OKHUCIICHUA allCTOHA

3.13

Kap6OHOBBI€ KHUCJIOTBI. XWMHYECKHE CBOMCTBA OpeaACIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KuciaoT. OcoOOEHHOCTH XMMHUYECKHX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HonyquHe MMpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHUCJIICHHC aJIKaAHOB,
AJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbACTUI0B. Bricmiue MMpCACIbHBIC U HECIIPCACIIbHBIC

Kap6OHOBLIe KHCJIOTBI

3.14

Crnosxubie 3¢upsl 1 xupbl. CrocoObI MOTyUYeHHUs CIOXKHBIX 3¢dupoB. OO6paTUMOCTh
peakuuu srepudukanuu. I[IpuMeneHue CcIOXKHBIX OS(GUPOB B MUIIEBOH U
napproMepHOd MPOMBIIUIEHHOCTH. JKHUpPBI Kak ClOXHbIE 3(QUpHl TIMIEPHUHA U
BBICIIMX KapOOHOBBIX KHUCIOT. XUMHYECKHE CBOWCTBA KHUPOB: THIPHPOBAHUE,
oKkucieHue. ['Waponu3, WM OMBUICHHE, XUPOB KaK CIOCO0 MPOMBIIIIEHHOTO
MOJIyUYEHHUsI COJIeH BBICHIUX KAapOOHOBBIX KHUCIOT. MBUTA KaK COJHM BBICIIUX

Kap6OHOBLIX KHUCJIOT

3.15

XHMHUYECKHE CBOMCTBA IIIOKO3BI: pcaknun € ydaCTUEM CIHUPTOBLIX U aJIbACTUAHOM
rpymnma U MOJIOYHOKHCIIOC 6p0)KCHI/IC. HpI/IMeHeHI/Ie TJIFOKO3HI, e€ 3HauyeHHEe B

KHU3HCACATCIIBHOCTH opraHu3ma. I[I/Icaxapnm,l: caxapo3sa, MaJabTO34a.




BoccranaBnuBatromue M HEBOCCTAHABIIMBAIOLIME — Jaucaxapulpl.  ['maponus
mucaxapuoB. llonucaxapuapl: kpaxman, TriaukoreH. CTpoeHHE MaKpOMOJIEKY
KpaxMaja, TIJIMKOr€Ha M Leuntosio3bl. (Pu3nyeckue CBOWCTBA KpaxMmaia H
LEJUTI0I03bl. XMMHUUYECKHUE CBOMCTBA KpaxMaia: FUApOJIN3, KaYeCTBEHHAsI PEAKIIUS C
noJoM. XHMMHUYECKHE CBOMCTBA WEIUIIOJIO3BI: THIPOJIH3, TIOIydeHHEe 3S(PUPOB

1estos03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMHUHBI KaK OpPraHMYECKHE OCHOBAHHS: PEAKIMU C BOJOHM, KHUCIOTaMH,
peakuusi TOpeHUs. AHWIMH Kak TMPEJCTABUTENb apOMATUYECKUX aMHUHOB.
XUMHUYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOM BOJIOH,
okucnenue. [lonmydeHne aMUHOB aJKUIUPOBAHHMEM aMMHaKa M BOCCTAHOBJICHHEM

HUTPOTIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUHOKHUCIOTEI W Oenku. AMHHOKHCIOTHI Kak amMpOTEepHBbIE OpPraHMYECKHe
coemuHeHUs. OCHOBHBIE AaMHUHOKHCIIOTHI, oOOpa3ymonme Oenku. XHUMHYEeCKHe
CBOMCTBA OEJIKOB: THUAPOJIH3, JCHATYpAIHs, Ka4eCTBEHHbIE (I[BETHBIC) PEAKIIMH HA

oenku

3.18

CrpoeHue U CTpYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHUS
Mosiekyln. OCHOBHbBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYISIPHBIX COEIMHEHMH:

peaKIuy MoJMMEpPHU3aIii U MoJuKoHaAeHcauu. Kiaccudukaius BoJIOKOH

3.19

Nnentudukaims opraHnueckux coeMHEHUH. Perenne sKkcrepuMeHTaIbHBIX 3a/1a4

Ha pacCliO3HaBaHUE OPraHNYCCKUX BEIICCTB

3.20

I'enetnueckas CBA3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHGHI/Iﬁ

XUMHA U KA3HD

4.1

XuMmusi B TIOBCEAHEBHOM ku3HM. I[IpaBmia Oe3omacHoil pabOTBI € €IKHMH,

TOPHOYMMH U TOKCHYHBIMHA BCUICCTBAMU, CPEACTBaAMU OBITOBOM XMMHH

4.2

XuMusi ¥ 3J0pOBbE. XUMHUS B MEIULIMHE. XUMHS U CEIbCKOE XO35HUCTBO. XUMUS B
MIPOMBIIJICHHOCTH. XUMHS ¥ SHEPreTUKa: MPUPOJIHBIN M MONMYTHBIN HePTIHON Ta3bl,
UX coctaB W wucnojnp3oBaHue. CocraB HehpTH M e€ mepepaboTka (IIPUPOIHBIC

HCTOYHHUKH YFJ'ICBOI[OpOI[OB)

4.3

XuMusg W 9IKoJorus. XHUMHUYECKOE 3arpsi3HEHHE OKpYyXKalolleil cpeiapl U ero
nocnenctBusi. Oxpana ruapocdepsl, NouBbl, atMocdepbl, ¢Guopsl U (ayHbl OT
XMUMHUYECKOTO 3arps3HeHusa. [Ipobmema 0TX0MOB ¥ TOOOYHBIX MPOAYKTOB.

AJ'ILTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

O6H_[I/Ie NpEACTaBJICHUA O IIPOMBIINIJICHHBIX crocobax MOJIY4CHUA XHUMHYCCKUX
BCIICCTB (Ha npumMepe IMNponu3BOJACTBAa aMMUAKa, CepHOﬁ KI/ICJ'IOTBI). ‘—IépHaﬂ u
OBETHAasA METAJLIIyprus. CTeklIo M cuiaMKaTHas MMPOMBIIIJICHHOCTD. HpOMLII_HJ'ICHHaH

opraHn4deckas XuMus. CBIpBé JJIA OpFaHquCKOﬁ MMPOMBIINIJICHHOCTHU

Turbl pac4€THBIX 33124




Pacuérel Mmaccel BemecTBa ik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

> Macce Wik 00bEMY OHOTO U3 YUACTBYIOUIMX B PEaKIMH BELIECTB
5.2 | Pacu€thI TemwioBoro 3¢ dexra peakuuu
5.3 | Pacuérbl 0ObEMHBIX OTHONICHHIA Ta30B PH XUMHUUYECKHX PEAKIIUSX
5.4 Pacuérsl macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIA OJTHO U3
. BEILECTB JaHO B U30bITKE (MMEET IPUMECH)
55 Pacuérsl MmaccoBoil miin 00BEMHON OJIM BBIXOJIA IPOAYKTA PEAKLIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérsl maccsl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIIU OJJHO U3
5.6 | BemlecTB JaHO B BHIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM 0JIEH pacTBOPEHHOTO
BeIlleCTBA
57 Pacu€tsl ¢ ucnonb30BaHMEM MOHITUI «MAcCOBast A0JID), «KMOJSIpHAs
' KOHIIEHTPALHS», «PACTBOPUMOCTBY
Haxoxaenue MosiekynsipHO#l GOpMysIbl OpraHM4eCKOTo BEIIECTBA MO €r0 MIIOTHOCTH
5.8

1 MAaCCOBBIM JOJIAM 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB, UJIX IO IMMPOAYKTaAM

CrOpaHus




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jiyauna B.B. O6miectBo ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JJPODA»; AKunoHepHOoe 00111eCTBO
«3narenscTBo «lIpocsemenue»

» Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3pmenko H.E.,
HposznoB A.A., u ap.; nox peaakuueit Jiyauna B.B. OGmiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMoHEpHOE 00IIIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

COopHUK 3a71a4 ¥ YIPAKHEHUN 110 XUMHH JJIs1 CPEHEN MIKOIIbl/ XOMUYEHKO
N.I". PUA "HoBas BosiHa"

Xumus. CipaBOYHUK 7S MIKOJIBHUKOB M TIOCTYMHAIOUX B By3bl. Kypc
noarotoBku K ['MA v TONOTHUTENBHBIM BCTYNIUTENHBIM UCTIBITAHUSAM B
By3bl/CBepaiioa H./I., Kapramos C.H., Paxyruna O.I'., Konnuesa A.IL.,
ACT-ITPECC HIIKOJIA

XuMus B ypaBHEHUs peakuus: yueoHoe nocoodue/Koukapos K.A. OO0

"denukc"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
resh.edu.ru - Poccuiickas anexkTpoHHas IKoJa

myschool.edu.ru - HOC "Mos mikona"
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