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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 oOpa3zoBaTenbHON 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
Qdenepanvy, peaqu3yIOUIMX OCHOBHbIE OOpa3oBaTelbHbIE 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.).

XvUMHST 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 TOJTOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO s
aZanTalyy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmme mno XuMuM Ha3zHayeHUE TMpeaMera «XUMUS» MOJIydaeT
NoJpOOHYI0  MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3yNbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJHSIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS 00YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
olpejeNieHUe: MPUHIMUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
U3y4eHus y4eOHOro MaTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOJI0B K (OPMHUPOBAHUIO COJEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 00Opa3oBaTENbHBIX JOCTHKEHHM OOYy4aloluxcs B
pamMKax HWTOTOBOM arrecTali B (opMe €IUHOI0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJis yriayOnE€HHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduieh, 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 TMpeIJjaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh 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 XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMU
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeaMETa.

ITo 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:KaHUsS y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBHM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOro U yriayOoNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OO0yUEHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(eCcCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3yueHHe MpeaMeTa «XUMH» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BHIOPABIIMX OMPENCIEHHBIA TPOodhUIh
oOydYeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHPyEeMBIM pE3yiIbTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMbl CpeAHEro o0Iero oO0pa3oBaHMS
uU3yueHue rnpeaMera «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
HeopraHnuyueckas xumusi». [lpu onpeaeneHuu Moaxo10B K 0T00Py ¥ 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
HEOpraHuyecKkass 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 yriayOnEHHOM YpOBHE H3ydeHHs TMpeaMmeTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHHM aToMa. XMUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS HU3YUEHHUS I KIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [OMOJHEHWHA K OOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UIECKOTO mpoduis O0bInoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJsIpHas Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



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 Bec OyaeT 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 JHUOUAbL, OEJIKHU, YIIeBOJbl, HYKIECHUHOBBHIE
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 HAyYHOTO MHPOBO33PEHHUS, 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», «Marematuka |
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), 3a7laueil MEePBOCTEIICHHONW 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 (opmupoBaHMe mNpeACTABICHUN: O MaTepUATBHOM €JAMHCTBE MUDA,
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 W MHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
0o0ecnedyeHny panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3JJ0POBBIO U MPUPOTHON Cpeie;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHsS XMUMHUYECKUX PEAKUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS POOJIEM, CBI3aHHBIX C XUMHUCH, POTHO3HPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUS NPH H3YYCHHH
npeaMeta «XuUMHs» Ha  yrayOJI€HHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUHA TPUPOJIBI,
yBaXEHUS] K TIpollecCy TBOpPYECTBA B 0OJIACTH TEOPETHUECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbLHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmMupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O MPUPOOTIOIH30BAHMS,
Pa3BHUTHE IKOJIOTHUECKONU KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX IS M3YYCHHUS XUMHH Ha YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



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. BaJIeHTHbIE BO3MOKHOCTH aToMa YIJIEpoJa. XHMMHUYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHasE U TpoiHas cBa3b. CrocoObI pa3pbiBa CBsI3eH B MOJIEKYJIax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYeCKUX COoeAUHEHUN. MOoNeKyasapHble U  CTPYKTYpHBbIE  (OPMYIIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. M3omepus. Buuabl wH30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe Y3P(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYecKUX BemecTB. [loHaTne o
dynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranunuyeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocTy U KiIaccu(UKauUs OpraHUYeCKuX peakuuii. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCINEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPAILCHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IIPU HAarpeBaHUHU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001masi popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME Peaklnil pauKaIbHOTO 3aMEILICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKkaHoB. CrocoObl MOJy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — 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,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
ConpsDKEHHBIX TUeHOB. CrocoObI MOTyYeHUs U IPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XUMHUYECKHE  CBOWMCTBA:  pEaKIUU  NPUCOCAMHEHHUs,  JIUMEPH3aALUUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmysa, HOMEHKIATypa U H30MEpHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOCAMHEHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XAMHYECKUX CBOMCTB cTupoa. [Tomumepusamus ctupona. CrocoObl moaydeHus u
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, MUPOIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOrPYyNNy, IHAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOTeHIIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITy, TEXHUKE ¢ TPHU CHUHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMu  TUTaCTMAacC, KaydyKoB M PE3HUHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
METaHoJla M JTaHosa). ['omonoruueckuil psa, obmas ¢opMmyna, U30MeEpHs,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TNPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKOJNb W TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIUMU 3aMEILECHUS, B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHHUS.
HleiictBue Ha opranum3M denoBeka. (CrmocoObl TONY4YeHHS] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakiuu Ha QeHosn. TokcuyHOCTH (heHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Du3MYEeCKHe CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaAIUU, PEaKIUU C Y4acTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUCIOT. IIpeacTaBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyna, uzoMmepus u
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 KUCTOT. JKUpPBI B IPUPOE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3za. duznyueckue CBOMCTBA M HaxoKJeHue B mpupojge. dorocunrtes.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMH C YY4aCTUEM CIHUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBAKOIIME U HEBOCCTAHABIMBAIOIINE AUcaxapuasl. [ naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmenenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMAPOJN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJO3bI: TUAPOJN3, MoiydyeHue 3¢GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/ICHICTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHUPTA AUXPOMATOM Kalius (BO3MOKHO MCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJAeTUlbl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 337a4 no temMaM «CnupTel U
denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE 3PUPBD».

A3oTcoaep:kale OpraHudeckue coelMHeHnsl.

AMUHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmysia, U30MEpHsi, HOMEHKIATypa U (PU3NYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEJCTaBUTE]Ib aMUHOB apoMaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKkyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiIuH. CrocoObl
NOJIyYeHUs M TpuUMeHeHue anudaruyeckux amuHOB. [lonmydenue anunuHa u3
HUTPOOECH30I1A.

AMuHokucn0Thl. HomeHknarypa u nomepusi. OTaesibHbIe IPEACTABUTENH O-
AMHMHOKHCJIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTU/IOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHs] BEUIECTB M HX NPEeBpallCHUN:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHu4ecKue COCZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKYJISAPHbIE COeIUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



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

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmoliekyaspHod (OpMyJibl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€M MPU U3YUYECHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SBIICHUE, HAYIHBIN (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHuEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WUYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM NHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISM.
DNeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMH HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBA3b nepuoguyeckoro 3akoHa u llepumogmyeckoil cuCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBaA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BanieHTHOCTP M BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUMU.

BemiectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHHSI MacChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPAIICHUA
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

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

O6paTumble U HeoOpaTUMBIE peaklui. XUMHYEeCKOoe paBHOBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuainus. CuiibHble W cla0ble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTEINb. I[Ipolecchl OKHCIEHHUS W BOCCTAHOBJICHUS.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUEe TMEPOKCHAA BOJOpPOAAa B TMPUCYTCTBUM KaTallu3aTopa, MOMAECIU
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast xXuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne W XHMHYECCKHE CBONCTBA: PEaKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHEHIne KUCIOPOIACOIepKaIIUe
COoeIMHEHUs rajaoreHoB. JlabopaTopHble U MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



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

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

Azor. Haxoxaenue B mpupoAe, CHOCOObl MOMY4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUUYECKHE CBOMCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, OOPa30BAHHBIX YTJIEPOJIOM, U €ro
COE€IMHEHUM.

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

[Tonoxenune MetaiuioB B Ilepuoanueckoil CUCTEME XUMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAILTYPIHUS, MMAPOMETAILTYPIusl,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognyueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAUHECHUM.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTtkocTh BOABI M CLIOCOOBI €€ yCTPaHEHMUSI.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx noxarpynn  (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

®uU3NYECKUEe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMaThl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyyeHrne U npuMEeHEHUE Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOICTBA MapraHiia MU €ro COCIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYeCcKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

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

[uuk: mnomydeHue, (PU3NUECKHEe M XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOIMCTBA OKCH/IA U TUJIPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [IprumeHeHue
LIMHKA U €TO COCTMHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHCJIOpOJE, W3y4YeHHE KOJUlIeKuMu «MeTabl M CIUIaBbl», B3aUMOJICHUCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOPaMU KHCIOT U
IEJI04€M, KAYECTBEHHbBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIAOB QJIOMUHUA W ILUHKA C
pacTBOpamMu KHMCJIOT U ILIEJIOYEH, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombliieHHbIE
crocoObl MOJyYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH CpeAbl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumuss H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poiab XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TIOBCEAHEBHOM
KU3ZHHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
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, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO W3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHmdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUpUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®u3nka: Marepus, MUKPOMHp, MAaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OOBEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJICAJIbHBIA ras,
¢du3nyuecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUCTeMa, Ouocdepa, MeTaboan3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHoNmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, OJCKTPOHHAA
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 OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
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, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBECHHOUN XMMUH;

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



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEAYIOMIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

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

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

cOOJIO/ICHUST TIpaBUJl OE301AaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCSATEIHLHOCTH;

NMOHUMAHMSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JESTEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HANPABICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUIAYAIbHON TPAaEKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPHUPOAE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO MPUPOJOTIOIb30BAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOW MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACcTaBiIeHUs 00 OKPYXKAroIeM MHUpPE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPoOJIeM COXpaHEHUS
PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UUMBWIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTEpPUANLHON KYyJIbTYpbl, B PEIICHUH TIJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYSHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM KM3HU KaXIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUs CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOANINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAaHHBIE 3aKIIOUCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peailbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKOM 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATDBI

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

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

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

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJbHbIe yUeOHbIe JeiiCTBUA

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

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

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C TOCTABIICHHBIMHU LIEJISIMU;

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

BHIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCHU(PUKAIMK BEIIECTB M
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHUYECKOMN



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XMUMHUYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHHUS U TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000I1IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIICAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PCIICHHUS TMPAaKTHYECKUX 3a7a4, NPUMEHEHUIO pa3IUYHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HEMIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSITETTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WHPOpMAIME: TPUMEHATh MEXIpeaIMeTHble ((du3ndeckue u
MaTeMaTUYeCKre) 3HAKU M CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK/1a€MOM TEMBI B XOJ€ AHAJIOTa U/ UITU
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJJIaraéMblii  aNroOpuT™M JEHCTBUNA TIpHU
BBIMIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 10 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
10 OCBOCHUIO, MHTEPIIPETAIIMU M MPEoOpPa30BaHUIO 3HAHUU, BUIBI JACSATEIHHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHMS Kypca «OpraHuyeckass XuUMUA»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, SHEPTeTUUYECKOU U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TaKKe OJKOJIOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPELIE;

BJaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHMS aToMa, TUOpuAM3alus AaTOMHBIX OpOWTane, HOH, MoJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reoMeTpudeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJIOTH, YTIEBOJAOPOJIbI,
KUCTIOPOJI- U a30TCOJEpKalUe OpraHUYeCKUe COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPHH, 3aKOHbI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHMUS, JEXKAIIME B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEIACTABICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaklIHi, TEPMOIUHAMHYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexThl, opuentanTsl 1 u Il pona);
(dakToNOrNYEeCKuEe CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTENBHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, HCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XUMHYECKUX PEAKIIMA U PaCKpPbIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUHUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMUYECKOT'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 TPUBHAIBHBIE Ha3BaHUS IJIsI OTIEIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIMH, aJlaHWH, MajbTo3a, PpyKTO3a, aHWUJIWH, JUBUHWI, U30TPEH, XJOPOIPEH,
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 TPUMEHSATH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHUWYECKUX BEILECTB: AJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
AQJKUHOB, apPOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A()UPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IHU- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBAaTh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KJIAaTh HAa KOHKPETHBIX IpPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSTUHECHHUM OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (OG- U M-CBSA3M), B3AUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOUYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HehTh, TNPUPOAHBIA Ta3, Yyrojb), CHOCOOBI ero mepepaboOTKu U
MPaKTHIECKOES TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJCHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HAHUS — HAOJFOJACHUN, U3MEPCHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM ) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAHHOCTH YMEHHUS MPUMEHSATH OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



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

c(hOpMUPOBAHHOCTHh YMEHHI: BBISIBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IMOCHEJACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSATEJIHPHO IUIAHUPOBATH M TIPOBOJIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJy4YEeHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTAIbHBIX
3aj1a4 110 PACIO3HABAHHWIO OPTraHUYECKUX BEIIECTB) C COOJIIOACHUEM IPaBUII
0e30macHOro OOpaIlleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUia 3KOJOTHYCCKH 1EeIIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazatens [1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIATh IICJIICHANIPABICHHBI TOMCK
XUMHUYECKOW MH(GOPMAIIMK B Pa3IMYHBIX UCTOYHMKAX (HaydHas M y4eOHO-HayJIHAs
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(MOpMAIMIO, MepepadaThiBaTh €€ M UCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3a1adeH.



11 KJIACC

[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
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pOoJiM B OOECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJAOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUUYECKUMN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBpAILCHUS SHEPTUM MPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUMN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX X
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC301MacCHOM
HCTOJIb30BAHUY Ba)KHEUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIBHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX  MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHbBIC TNMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONHCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



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

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEIIECTBA MO X COCTABY, XUMHUUECKUE PEAKIINU T10 PA3JIMYHBIM MPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHUYECKHX DJIEMEHTOB II€PBOrO—YETBEPTOrO IIEPUOIOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TUIPOKCOKOMILIEKCOB IIMHKA 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
(baKkTOpOB, a TAKXKE XapaKTep CMELIEHUS] XUMUYECKOTO PABHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHbIE TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I€JIE€CO00pPa3HOCTD
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 — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISITH B3aWMOCBSI3b XUMHUYECKHUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSITUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJSIpPHAS KOHLIEHTPALIMS»;
MaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKa3aTeliss pacTBOPOB KUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAIlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYyKTa pEaKIuH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUIE PacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpUMECH); MOJM BBIXOJA MNPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHHUI
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
CpeAbl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYCHHUE BIUSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7au 1o TemaM «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paToOpHBIM
obopynoBanueMm, (HOpMyTUpOBATH IIENb HWCCICAOBAHMS, TPEICTABIATH B
paznuuHoOi (opMe pe3yibTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C HMHCTPYKIUSIMH IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.
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KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramnsl 31 1 3
2.2 Meranbl 23 1 2
Hroro no pazneny 54
Pasznen 3. Xumus 4 :Ku3HbL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9
' KH3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTaBICHHE O MHOT000pa3nuu
OPraHUYECKHUX COECIMHEHHUI

04.09.2023

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasnieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

07.09.2023

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOMW CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3EH

09.09.2023

[IpencraBienue o KiaccuPpUKay 1
cuctemarnueckas HoMmeHknarypa (IUPAC)
OpPraHUYECKUX BEILECTB

11.09.2023

Teopus CTpOCHUS OpPraHUIECKUX
coenunenuii A. M. byrneposa

14.09.2023

Bunbl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ deKTH B MOJIEKYIaX OPraHUYeCKUX
COCIMHEHU I

16.09.2023

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU

18.09.2023




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

21.09.2023

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(bopmyna, HOMEHKJIATypa H U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

23.09.2023

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

25.09.2023

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: U IpUMEHEHUe
AJIKaHOB

28.09.2023

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOHCTB,
CTIOCOOBI IOJTYYEHUS U IPHMEHEHHE

30.09.2023

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMmarusanus 1 0000IIeHne
3HAHHH 10 TEME

02.10.2023

14

AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
¢dbopmMyna, HOMEHKIIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U HUC-TpaHC-U30MEpHs
aJIKCHOB

05.10.2023

15

dusnuecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

07.10.2023




CrniocoObl mosTyyeHus U IpUMEHEHNE

16
AJIKEHOB 09.10.2023
[Ipaktuyeckas padora Ne 1 mo reme
17 "1
OjIyqe"HHe STUJIEHA U U3yUYEHHUE €T0 12.10.2023
CBOIICTB
Pemrenne pacy€THbIX 3a1a4 HA
1 .
8 oTnpe/iesieHue MOJIEKYIIpHON (GOPMYIIbI 14.10.2023
OpraHMYECcKOro BellecTBa
AJNKaJIueHbl: CONPSHKEHHBIE,
1 .
9 M30JIMpOBaHHbIE, KYMYJIHPOBaHHbBIE 16.10.2023
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS
20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB 19.10.2023
)1 CrniocoObl nosTyueHHs U IPUMEHEHUE
aJIKaJINEeHOB 21.10.2023
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as
(bopMyna, HOMEHKIATypa, MEKTPOHHOE U
22
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, 23.10.2023
¢bu3nyeckue CBOWCTBA
23 X i
MMUYECKUE CBOWCTBA QJIKUHOB 26.10.2023
24 K i
AQ4YECTBEHHBIC PEaKLUU HA TPOUHYIO CBS3b 06.11.2023
)5 CrniocoObl nostyyeHust 1 NpUMEHEHHE
AJIKUHOB 09.11.2023
Pemenue 3angau: pacy€Tsl 0 ypaBHEHUIO
26 .
XUMUYECKOHN pPEeaKLUu 11.11.2023
27 Cuctemaru3zanus 1 00o0IIeHne 3HaHUH 110




TEMC

13.11.2023

28

ApeHbI: TOMOJIOTHYECKUH psifl, 001Ias
(dbopmyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYCCKUE
CBOIiCTBa

16.11.2023

29

XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

18.11.2023

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

20.11.2023

31

OCO0OEHHOCTH XUMHYECKUX CBOUCTB
CTHpOJIa

23.11.2023

32

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHON (hOPMYITbI
OPraHUYECKOTO BEIEeCTBA

25.11.2023

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

27.11.2023

34

I'enetnueckas cBI3b MCXKAY pa3INdYHbIMU
Kj1acCaMu yrjii€Boa0opoa0B

30.11.2023

35

Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
peaknuii. CucreMaruzaius u 00001IeHne
3HAHUHU II0 TEME

02.12.2023

36

[Ipuponansiii raz. [lomyrabie HEQTSIHBIE
ra3bl

04.12.2023

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKu

07.12.2023

38

HedT1b 1 cniocoOsl e€ nepepaboTKH.




[IpumeHeHne NpoIyKTOB IepepadoTKU
HepTH

09.12.2023

39

I'enermueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

11.12.2023

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

14.12.2023

41

JeWcTBue menoyvent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

16.12.2023

42

Cucrtematusanuus 1 00001IeHNE 3HAHUN 110
pazgeny "YrieBoaoposr"

16.12.2023

43

KonTponbHas pabota no teme
"Yraesomopoas"

18.12.2023

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psfl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
(bu3nveckue CBOWCTBA

21.12.2023

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

23.12.2023

46

CriocoOBbl MOJIYy4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

25.12.2023

47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHMYECKHUX CBOICTB

28.12.2023

48

MHoroaToMHEbIE CIIUPTHL: 3TUJICHIITIMKOJIb U
TJIMIECPHUH, UX (bI/I3I/I‘-IeCKI/Ie N XUMHWYCCKHEC

30.12.2023




CBOICTBa

CrniocoObl mosryyeHus U IPUMEHEHNE

49 11.01.2024
MHOTOATOMHBIX CITUPTOB

50 CDeHVOJI: CTPOEHHE MOJICKYJIbI, PU3NUECKHE 13.012004
cBo¥icTBa. TOKCHYHOCTH (peHOIa

51 XuMuyeckue cBoicTBa (eHolia 15.012024

57 CriocoObl nosTyuyeHus: U IpUMEHEHUe 18.01.2004
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 20.01.2024
"CnupTtsl 1 heHobI"

54 CucreMaruzamys 1 0000IIeHe 3HAHNUI 11O 2 01.2004
TeMe
ANbJIeruipl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHOU TPYIIIbI; 75.01.2024
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHs U HOMEHKJIaTypa

56 A.]'IL;Z[el"I/I,HBI U KETOHBI: (hU3NYeCcKue 27.01.2024
CBOICTBA; peaKkuu IPUCOEAUHEHUS

57 Peakuuu okucieHus U KaueCTBEHHbBIE 20.01.2024
peaKIuu albJIeruI0B U KETOHOB

53 CriocoObl MoJTyueHus albJICTHI0B U 01.02.2024
KETOHOB
OAHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE

59 KHCTIOTBI, 0COOEHHOCTH CTPOSHUS UX 03.02.2023
MOJIEKYI
nu 0

60 30MepHs 1 HOMEHKJIAaTypa KapOOHOBBIX 05.02.2023

KHUCJIOT, UX (I)I/I3I/I‘-ICCKI/IC CBOMCTBA




61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

08.02.2024

62

OcoOeHHOCTH CBOWCTB MypaBbUHOU
KHACIOTHL. MHOT0OOOpa3ue KapOOHOBBIX
KHCIIOT

10.02.2024

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTU4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

12.02.2024

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

15.02.2024

65

CriocoObl ostyueHus: U IpUMeHEeHue
KapOOHOBBIX KHCIIOT

17.02.2024

66

CrnoxHbIe 3(QUPBI: TOMOJOTHYECKUH P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

19.02.2024

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

22.02.2024

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OpeieieHHe
MOJIEKYISIpHOM (hOpMYJIIbI OPraHUYECKOTO
BEIECTBA

24.02.2024

69

[IpakTuueckas pabota Ne 3. Pemenue

SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME

HK n
apOoHOBBIE KUCTOTHI. ClIOKHBIE (DU

26.02.2024

70

XKupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOMCTBA (THUAPOIIU3)

29.02.2024




71

Oco0GeHHOCTH CBOWCTB JKUPOB,
COACPpIKAUX OCTATKH HCHIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

02.03.2024

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moolee aevicteue. Ilorsarue o
CUHTETUYECKHX MOIOIIMX CPEACTBAX

(CMC)

04.03.2024

73

I'enernueckas cBsI3b YIiIeBOJAOPOJOB U
KHCIIOPOICOAEp KAIIUX OPraHNYECKUX
BEIIECTB

07.03.2024

74

Pacuérel o ypaBHEHUSIM XUMUYECKUX
peakuui

09.03.2024

75

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMeE

11.03.2024

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIFCaxapy bl )

14.03.2024

77

Momnocaxapuabl: puznyecKue CBOMCTBa U
HaxX0XJIeHUE B IPUPOJIE

16.03.2024

78

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

18.03.2024

79

[[Hcaxapnz[m: caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpHUpoaAC U
IIPUMCHCHHUC NUCAXapHua0B

21.03.2024

80

HOJ'II/IC&XElpI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,
NPHUMCHCHUC

23.03.2024

81

[TonsTue 00 HCKYCCTBCHHBIX BOJIOKHAX

04.04.2024




82

Pemrenne pacyeTHsIX 3aa4 Ha
OIIPECIICHUE J0JIH BBIXOA IIPOTYKTa
peaKkuuu OT TEOPETHYECKH BO3MOKHOIO

06.04.2024

83

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
pazueny

08.04.2024

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHudecKkme
coeMHEeHUS"

11.04.2024

85

AMUHBIL: K1accu(UKalus, CTpoeHUE
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

13.04.2024

86

XUMUYECKUE CBOMCTBA aluPaTHUECKUX
aMUHOB

15.04.2024

87

AHWINMH: CTpOCHHE aHWINHA, 0COOEHHOCTH
XMUMHYECKHUX CBOMCTB aHUJIMHA

18.04.2024

88

CriocoObI mosTyYeHHs 1 IPUMEHEHNE
annpaTHIECKUX aMUHOB

20.04.2024

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nuzoMmepusi, pusnveckre CBONCTBA.
OTtnenbHBIC MTPEICTABUTENH O-
AMUHOKHCIIOT

22.04.2024

90

XuMHuJecKre cBolicTBa AMHMHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
Cunre3 n IruapoJin3 MICrTuaoB

25.04.2024

91

benku kak mpupoIHbIe TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

27.04.2024

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

29.04.2024

93

A30Tcoz[ep>1<amne reTCPOUUKIINICCKUC

02.05.2024




COCAMHCHUS. HyKJIeI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OuoIoruyecKas POJIb

94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

04.05.2024

95

[IpaxTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacrio3HaBaHre OpraHMYeCcKuX
coenuHeHni"

06.05.2024

96

KonTponbHas pabota no teme
"A30TCOIepKaIIe OPraHuIECKHe
coequHeHus"”

11.05.2024

97

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJISIPHBIX COSMHEHUN 1
METO/JIbI UX CUHTE3a —II0JIUMEPHU3aLIUs U
MOJIMKOHICHCALIUS

13.05.2024

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IlacTUKa

16.05.2024

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE Kayuyyku. Pe3nna

18.05.2024

100

Bonokna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI ClrICOuaJIbHOI'O
Ha3zHa4YCHUA

20.05.2024

101

IIpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Pacno3HaBaHuUe ILIACTMACC ¥ BOJIOKOH"

23.05.2024

102

O00011IeHHE U cCUCTEMATU3 AU

25.05.2024




HU3YUCHHOI'O MaTCpurajia 1o TeMC

"BbIcOKOMOJIEKYSIpHBIE COeIMHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O

102
[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

. Xumusa: VYrayOneHusli ypoBeHb: 10 kimacc: yuyebnuxk / B.B.Epemun,
H.E.Ky3pmenxo, B..Tepenun, A.A./lpo3noa, B.B.JIlynun; nox pen. B.B.JIynuna.

— 6-¢ u3n., nepepab. — M.: Jlpoda, 2019. — 446, (2) c.: wi. — (Poccuiickuii
y4eOHUK)
METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Epemun, B. B. Meroauueckoe nocobue k yueOnuky B. B. Epemuna, H. E.
Ky3bmenko, B. W. Tepenuna u ap. «Xumus. YriiyoseHHbIi ypoBeHb». 10 kiace /
B. B. Epemun, A. A. [po3noB, M. B. Epemuna, B. M. MaxonuHa,

O. 10. Cumonoga, 3. 1O. Kepumos. — M. : [Ipoda, 2018. — 339 c. : un.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1.http://www.virtulab.net/index.php?option=com
2.http://www.schoolnano.ru/node/4655
3.https://chem-ege.sdamgia.ru/
4 https://chem-oge.sdamgia.ru/

5.https://scienceforyou.ru/

6.https://sochisirius.ru/obuchenie/distant

7. https://olimpiada.ru/
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