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MOSACHUTEJIBHASA 3AININCKA

Pabouast mporpamMMa mo XWMUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuuny, TpeboBaHUN K pe3yjbTaTaM OCBOCHUS
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpeIHEero o011ero
oopazoarusi(POIl COO), npexacrapneHHsix B DegepaibHOM TOCyAapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeaMmera «XuMHUsS» B 00pa3oBaTesibHbIX OpraHuzaiusx Poccuiickoit
denepanMy, peaqu3yIONIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TOJIO)keHHM «CTparerun pa3BuUTHs Bocnutanus B Poccuiickoi
Oeneparuu Ha niepuos a0 2025 rona» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIyOJEHHOTO HM3Y4YEHHUS 3aHUMAET Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peaiu3zyeMoe B YCIOBUAX AU EpEHIIMPOBAHHOTO,
npoduibHOro OOy4eHHs, MpU3BaHO oOecrneunuTh O00ueo0pa3oBaTEIbHYI0 H
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO s
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKe IS
MPOJOJDKEHUs OOy4YeHHUsS] B OpraHM3alusx MnpodecCHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX JUCIIUILIVH.

B mnporpamme no XMMHM Ha3Hay€HUE IMpeAaMeTa «XUMUS» MOJIydaeT
HOJPOOHYI0O  MHTEPHPETALMI0O B  COOTBETCTBUM C  OCHOBOIIOJIAraroOUIUMHU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€J€H, COMep KaHuUs,
pe3yabTaToB O0y4YeHHs] M TpeOOBaHMN K YpPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBIMOIHSAEMBIE MPOrpamMMoOi o
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOoTopoil oOecreuynBaer
MOJlyYeHUE NPEJCTABICHUS O UENSIX, COJEp)KaHuHU, OOIIeH CTpaTeruu
00y4eHHs, BOCIUTAHUS U PA3BUTHUSI 00YyUaIOUIUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHMU3alMOHHO-TJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OIpeseNieHNe: TMPUHIUIIOB CTPYKTYPUPOBAHUA W TOCIEI0BATEIbHOCTH
U3y4YeHHUs y4eOHOTro maTepualia, KOJMYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; TOJAXO0I0B K (DOPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX JOCTHKEHUNM OOYy4arollUXcs B
paMKax HTOTOBOM arrecTta B (opMe €AMHOIO TOCYIapCTBEHHOTO
’K3aMEHa M0 XUMUHU.

[Tporpamma asist yriryOIE€HHOTO U3yUEHUSI XUMUU:



e YCTaHABIMBAaE€T WHBAPHUAHTHOE IPEIAMETHOE COAEpPKaHWE, 00s3aTEIbHOE
JUIS W3y4eHUs B paMKax OTIEIbHBIX Npoduiei, npeaycMaTpuBaeT
pacnpeneseHue M CTPYKTypUpPOBaHUME €ro 1o KjaccaMm, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT NMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEH]IyeMOro
JUTSL U3yYEHHSI OTAEIbHBIX TEM;

e IMpeIaraeT MNPUMEPHYI MOCIECIOBATEIBHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTMKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a/lay U3ydeHUsl MpeaMeTa
Ha yriayOJ€éHHOM ypOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IIPOrpPaMMBI CpeIHero oOmuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TAaKXXE C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX ACHCTBUH  OOydYaromierocs IO OCBOEHHUIO
COJIep KaHUs MpeaIMeTa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XHMHUHU NPEIYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusa. 3a TpeeiaMd YCTAaHOBJICHHOM TMporpaMMoi MO  XUMHUHU
00s3aTeNbHON (MHBAapUAHTHOM) COCTABJISIOUIEH COAEpKaHUs Y4eOHOro mpeamMera
«Xumus» OCTaéTcsi BO3MOXXHOCTb BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIICH,
KOTOpas JOJDKHA ONPENENSThCS B COOTBETCTBUM C HAINPABICHHEM KOHKPETHOTO
npoduiis 00yueHus.

B coorBerctBHM ¢ KoHUentryaidbHbIMH mnoJsokeHusmMu PIOC COO o
HAa3HAUYEHUU TIPEeIMETOB 0a30BOr0 M  yriayOJEHHOrO YpPOBHEH B CHCTEME
nuddepeHupoBaHHOr0 O0yYeHHsT Ha YpPOBHE CPEIHEro oOIero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIIyONEHHOTO U3YYEHHs] HalpaBlIeH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOUMM  3TalloM  MOJYYEHUS  XMUMHYECKOTro
oOpa3oBaHHs B paMKaX MW3Y4YEHHUS CHEIHAIbHBIX E€CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUUIUIMH B By3aX M OpPraHu3alUsx CpeaHero npodeccuoHaIbHOro
oOpa3zoBanus. B 9Toil CBs3M wH3ydeHHE MpeaMeTa «XHUMHS» OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pPACIIUpEeHHe M  yriayOJeHHe TEOpeTHUEeCKOM W
MPAKTUYECKON MOATOTOBKU OOYYarOIUXCsl, BEIOPABIINX ONMPEAETIEHHBIA MPOPUIH
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOIIET0 NOJyYeHHs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax mpodeccuoHanbHOTo 00pasoBanus. Hapsgay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk IUIaHUPYEMBIM peE3yJIbTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEBHONM MPOTPAMMBI CpPEAHETro 00mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTUPOBAHO TAaKXKE€ HA peIleHue 3ajad



BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (OPMHUPOBAHHE y HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUH, YMEHUN palMOHaIN3alui y4yeOHOro Tpyna u
000OMEHHBIX  CMOCOO0B  JEATETHLHOCTH, WMCIOMIMX  MEXIUCITUTUTMHAPHBIH,
HAJNPEIMETHBIN XapakTep.

CocTaBnsitoliuMu  rpeAMeTa «XUMHs» Ha YpPOBHE YIIIyOJIEHHOTO H3y4YeHHUS
ABISAIOTCA  YriIyOnéHuele Kypchl — «Opranmueckas xuMmus» U «OOmas u
Heopranudeckas xumus». [lpu onpeneneHnu noaxo0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACpPXKAaHUSA STUX KYpCOB B MPOrpaMMe IO XUMHH 332 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o pazauuusax 0a30BOro W YriryOJaEHHOTO
YpOBHEW U3yUYeHUs MpEeAMETA.

OcHoBy cozaepxaHus KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKass XHUMHs» COCTaBIIIET COBOKYNHOCTh MNPEIMETHBIX 3HAaHUU H
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHUs MpeaMera. JTa CUCTEMa
3HAHMM MOJYy4YaeT ONpEeNeiIEHHOE TEOPETHYECKOE ONOJHEHHUE, MO3BOJIIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJNBIIMI 00BEM  (HAKTOJIOTHUYECKOIrO
Matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3ydeHHs MpeameTa obecredeHa
BO3MOXXHOCTh 3HAQUMUTEJIBHOTO YBEJIWYEHUs OO0bEMA 3HAHUH O XHUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX HMX COCIUWHEHUN HA OCHOBE PACIIMPEHUS M YIIIyOJICHUS
IIPEICTABICHUNA O CTPOCHHMM BELIECTBA, XMMHUYECKOW CBSA3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKIUM, paCCMATPUBAEMBIX C TOUKHU 3PEHUST XUMUYECKON KUHETUKH
U TepMOAMHAMUKHU. l3ydeHue nepuoanueckoro 3akoHa u llepumommueckon
CUCTEMbl  XHMHYECKHMX  DJJIEMEHTOB  0Oa3upyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEACTABICHHUIX O CTPOCHUM aTOMa. XUMUYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pylleHny, a TakKe C TOUKH 3pEHUsS MEXaHU3MOB €€ oOpaszoBaHus. 3yueHue
TUMOB  peakuul  JomojHsercs  (GOpMUpOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kxypce opraHmdeckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUN ynenseTcsa 0co00e BHUMAHUE BOIIPOcaM 00 3JEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKlui.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEPKaHHE KYpCOB XHUMHUU
yIIyOJIEHHOTO YPOBHS U3YUEHHUS ISl KIACCOB OMPEAesIEHHOr0 Npoduiis (TJ1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [OMOJHEHUH K oOmeill cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUU MpeIMeTa I KJIACCOB XUMUKO-(HU3NYECKOro nmpoduiisi 00ybIIoe
3HaueHHue OyayT WMETh AJIEMEHTHl y4eOHOro marepuana mo oOmieit xumuu. [lpu
U3y4YEHUU IMpelMeTa B JIaHHOM Cllyyae akIeHT OyJeT cjaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUA, OOLUTHOCTh 3aKOHOB M TEOPH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJEKYJApHas Teopus B (PU3UKE), 3aKOHBI COXPAHECHHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJIMHAMHUKHM, IJIEKTPOJIN3A, IPEIACTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO xe BpeMsa B coaepKaHMM IpeaMeTa Il KJIACCOB XUMHKO-
Oononoruueckoro npoduist OOJNBLINKM yAEIbHBIM Bec OyIeT MMETh OpraHUYecKas
xumus. B aTOM  cioyuae mpemocTaBisieTcs  BO3MOXKHOCTH Ui OoJiee
OOCTOATENPHOTO  PACCMOTPEHHUS XMMHUYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIST, K NPHUMEPY, TaKHUe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KakK JIMOUAbI, OEJKH, YIJIEBOJbl, HYKJIECHHOBBIC
KUCJIOTHI U Apyrue. Ilpy 5TOM 3HaHUSA O COCTAaBE U CBOMCTBAX IPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIICCTB CIIYKAaT OCHOBOM A H3Yy4YECHUS
CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B muane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHay4YHbIX METO/I0B MTO3HAHUS U OIbITA IPAKTUUYECKOIO MPUMEHEHNS HayUHbIX
3HaHUU W3y4eHHEe mpenMera «XUMHsD) Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMH MpEAMETaMH, BXOISIIMMU B COCTaB
peaMETHbIX obOnacteil «EcTecTBeHHO-Hay4dHblE NpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wm3ydyenun ydeOGHOro mnpeamera «XUMHUS» Ha YriIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeaHero odiero oopasoanus (Ha 0a30BOM
YPOBHE), 337aueil NEePBOCTENEHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHKHE OCHOB
HAyKl XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Perenne
TOM 3aJaud Ha YIIyOJIEHHOM YpPOBHE HW3Y4YEHHMs MpeAMeTa IPeArnosaracT
peanu3anuio Takux LeNeH, Kak:

e (opmMupoBaHMEe TpENCTAaBICHUNA: O MAaTepUAIbLHOM €JMHCTBE MHUPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK U €€ Beaylled posm B oOecredyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUH  MpoOsieM
HKOJIOTHYECKOM, IHEPreTUYECKON M MUILEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecreyeHnr palroHAIBHOrO MPUPOIOIOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJIOTUYECKU
00O0CHOBAaHHOT'O OTHOUIEHHSI K CBOEMY 37I0POBbIO U MIPUPOJAHOM CPEJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMYECKOU
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUW XWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIlECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pEaKLUl, O



XMMHYECKOM PaBHOBECHUHU, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOIINX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBanue y oOy4Jarommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHMM i1 OOBSCHEHUS
KJIFOUEBBIX MJIE W TPOOJEM COBPEMEHHOW XHMHH, IJIi OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX E€CTECTBEHHO-HAYUHYIO MPHUPOLY;
TPaMOTHOTO pelIeHUs: MpoOJeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHNUS,
aHaJIKM3a U OIICHKHU C MO3UIIMHA SKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHOM JEATETLHOCTH YEJIOBEKAa, CBSI3aHHOW C
XUMUYECKUM  TIPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepabOoTKon
BEILECTB;

yrayOJeHue  TpeACTaBICHMA O  HAy4yHbIX  METOJax  IO3HAaHMS,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBIACHEHHS] XUMHUYECKUX SIBJIICHUN, HMEIONUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MIOBCETHEBHOW KU3HHU.

B mnnaHe peanmuzanuu MEpPBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIUN 1EJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oO0pa3oBaHUsSI MPHU HU3YyUYCHUH
npeaMera «XUMHUS» Ha  YIIyOJI€HHOM  ypoOBHE 0COOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETH U 3a]]a4H, KaK:

BOCIHUTaHUE YOEXJAEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHHUS K TMpoOllecCy TBOpPUYECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAJAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHPOBAHHWE MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCHUTAHMIO  HAa  OCHOBE  YCBOCHUS
00111e4eTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTe oOydJarommxcs, (GOpPMHUPOBAHWE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHHUIO W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHENTHON MPpo(dheCCUOHAIBHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMHEpoBaHWEe yYMEHHH W HAaBBIKOB Pa3yMHOTO MPHUPOJIOIOIB30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, IPUOOPETEHUE OIbITa OOIIECTBEHHO -
MOJIE3HOU IKOJIOTUYECKOHN IEeSITSIbHOCTH.

OO01iee 9nCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YUYCHUs] XUMUW Ha YTITyOJIeHHOM
YpOBHE CpeaHero obimiero oopasoBaHusi, cocraBisier 204 yvacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHHUI.

ONEKTPOHHOE CTPOEHHE aToMa YIVIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXKHOCTH aToma yrjiepoja. XuUMH4YecKas CBS3b B
OPraHMYEeCKUX COCIMHEHUSIX. THuIbl THOPUIAM3ALUA AaTOMHBIX OpOUTasel
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JTOHOPHO-
aKUeNnToOpHbI). TUIBl MEepeKpbIBaHWA AaTOMHBIX OpOWTalleld, G- M T-CBS3U.
OpnunapHas, ABOWHas W TpoiHas cBsi3b. CrOocOOBI pa3phiBa CBS3EH B MOJIEKYyIax
opranuueckux BeniecTB. IloHATHe O CBOOOAHOM pajukane, Hykieopuiae u
anexkTpodue.

Teopus cTpoeHHMsi OpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX COeAMHEHUN. MOJeKyasipHble U  CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyNbl Pa3IMYHBIX BHUAOB: pa3BEpPHYTas, COKpamiéHHas,
ckenetHass. M3omepus. Buuabl H30MeEpUHM: CTPYKTYpHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (PEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kimaccudpukaluyu opraHuueckux BemiecTB. [loHarue o
dbynkuuonangpHoM rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTnyeckas
HOMeHKJIaTypa opranudeckux coenuHenui (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEJIBHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKAIMS OpraHUYecKuX peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX MPEBPAIICHUN:
O3HAKOMJICHHE C O0O0pa3laMu OpraHWYeCKUX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HarpeBaHUU
(rutaBieHue, OOyIVIMBAaHUE W TOPEHHE), KOHCTPYHPOBAHUE MOJIEICH MOJICKYII
OpraHUYECKUX BEUIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoorrueckuil psa ankaHoB, o0mias popMyia, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aIKaHOB, SP -
ruOpuan3anysi aTOMHBIX OpOuTaneil yriepoaa, o-cBsizb. Du3MUecKue CBOMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMICTBA QJIKAaHOB: PEAKUWU 3aMELICHMs, H30MEPHU3aLUH,
JErHIpUPOBAHMS, [IUKIN3alUH, IUPOJIN3a, KpeKnuHra, ropenus. Ilpencrasnenue o
MEXaHU3M€ PeaKLMii paguKaJIbHOIO 3aMEILEHUS.

Haxoxnaenue B mpupoze. CriocoObl MoTydeHus: 1 IPUMEHEHHE aJIKaHOB.

[uknoankansl. O6mas dopmyrna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHSI M XUMHUYECKUX CBOMCTB MaibIX (LMUKJIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTAH, IUKJIOTeKCaH) LUKI0aNKaHOB. CrOCOOBI MOMYYeHHS H
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psj ajakeHoB, oOmas Gopmylia, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruopuau3anys aTOMHBIX opOuTaneil yriepona, 6- U m-cBiI3u. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @OU3NYECKHE CBOMCTBA aAJKEHOB.
XVWMHMUYECKHE CBOMCTBA: PEAKUHUH IPUCOCIUHEHUS, 3aMEIIECHUS B (-TIOJIOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpU3alnd KU okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOMHYIO CBA3b. CIIOCOOBI MOTYYEHUs U NPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, NU30JIUPOBAHHEIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUSI U XMMUUECKHUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. Ilonmumepuzanus
CONPSKEHHBIX TUeHOB. Cr1ocoObI MOTYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omosorudeckuii psij ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI aJKHWHOB, SP-
ruOpuan3aius aTOMHBIX opOuTanei yriepoaa. dusmyeckne CBOWCTBA AJIKUHOB.
XVWMHMUYECKME  CBOMCTBA:  pEaKkUMM  NPUCOCAUHEHUS,  JUMEpPU3alud U
TpUMEpPH3ALMH, OKHCIIeHUs. KUCTOTHBIE CBOMCTBA alIKWHOB, UMEIOIIUX KOHIEBYIO
TpOIHYIO CBsI3b. KauecTBEeHHBIE peaKiMi Ha TPOHHYIO CBA3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIOpoibl (apeHsl). ['oMojoruueckuil psii apeHoB,
oOmast popMyIa, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeH3ona. dusmyeckue cBoiicTBa apeHOB. XHUMHUYECKHE
CBOICTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJHOM pajuKaje, peakUud IPUCOEAUHEHMS, OKUCIEHHE T'OMOJIOIOB
oenzona. IlpeacraBneHue 00 OpPHEHTUPYIOIIEM JEHCTBUU 3aMECTUTENECH B
OCH30JIbHOM KOJIblIE Ha MpUMEPE aAJIKWIbHBIX paTUKaIOB, KapOOKCUIIBHOM,
TUAPOKCUIIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupona. CnocoObl MOTydeHus U
IPUMEHEHUE APOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiit ra3. Ilonytasie HedTsaHbIe ra3bl. HedTh 1 €€ nmpoucxoxaeHue.
KameHHbI# yrosib U MIPOAYKTHI €ro nepepadoTku. CrnocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKU), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKN HEPTH, NX TPUMEHEHNE B TTPOMBITTUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHME TaJOrE€HIIPOM3BOIHBIX YIJIEBOJOPOAOB. Peaknuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIly, HUTPOIPYIILy, LHAHOTPYNIY,
aMmuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIHPTOBOTO
pactBopa WWIENOYHA. B3auMOAencTBUE OUTallOr€HAIKAHOB C MATHUEM WU IIUHKOM.
[Tonsatue 0 METaJII0O0PraHUYECKHUX COEMHEHUSAX. Hcnonp3oBaHue
raJIOTEHNPOU3BOJHBIX YIJIEBOJAOPOIOB B OBITY, TEXHUKE U TpPHU CHUHTE3E
OpraHWYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYECHHUS BEIIECTB U WX IMPEBpAILCHUI:
u3yueHue (PU3NYECKUX CBOMCTB YTIIEBOJIOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KIJIAacCOB (0OeciiBeUrMBaHUE OpPOMHOW WITH
WOJHOW BOJBI, pAacTBOpa IEpMAaHTaHaTa Kajus, B3aUMOJCHCTBHE AalleTHJIEHA C
aMMUa4YHbIM pacTBOpoM okcujua cepedpa(l)), kadecTBeHHOe OOHapyXKeHUE
yriaepoja W BOJOpOAa B OPraHMYECKHX BEIIECTBaX, IOJIYYEHUE OTUIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KoiekuusmMu «Hedtb» m «Yrompy», ¢
oOpasllaMM TUIaCTMacC, KaydyyKOB U PpE3UHBI, MOJCIUPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB U rajJOT€HIPOU3BOIHBIX YIJIEBOJAOPOIOB.

Kucnopoaconep:xamnue oprannyeckue coeinHeHHs.

[IpenenbHble OAHOATOMHBIE COUPTHL. CTpoeHue MOJEKyl (Ha HIpuMepe
METaHOJIa W JTaHona). ['oMosorumdeckuit psn, obmias Qopmyna, H30MepwHs,
HOMEHKJIaTypa u  kiaccuukanus. Du3HMYECKHe CBOWCTBA  MPEJCIbHBIX
OIHOATOMHBIX CHUPTOB. BOJIOpPOJHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUs, JeruipaTaiud, OKHUCJICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU U  HEOPraHMYEeCKUMU  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMydeHUS W TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH (PUBHUECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatomMHble CHOUPTHI — ATUJIEHIVIMKONL W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMH 3aMEUICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMH KHCJIOTaMH, KAa4eCTBEHHAsh peakius Ha MHOT0aTOMHBIC
cnupthl. [IpencraBneHne o MexaHu3Me peakUuid HYKJICO(PHUIBHOIO 3aMelleHHS.
JlefictBue Ha opraHu3Mm 4enoBeka. (CrmocoObl TOMy4YeHUS H TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzonbHOTO sAapa. Pusnueckue cpoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHoda. TokcHuyHOCTh (eHoa.
Crioco06s!I osryueHus: U npuMeHenue Gpenomna. @enonpopMaibaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHNS — alIbIETH Il U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmbl. ['oMoOJOrn4Yeckue psibl albIern0B U KETOHOB, oOuias
dopMyna, uzomepuss M HOMEHKJIaTypa. du3nyeckue CBOWCTBAa albAECTUIOB U
KETOHOB. XUMHYECKHME  CBOICTBAa  albJErMJAOB W  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE allbIETU0B, KAUECTBEHHbIE PEAKIIUN Ha AJIbJETH/IbI.
Crioco0b! OJTyyeHUsl ¥ MPUMEHEHHUE aJIbAECTUAO0B U KETOHOB.

OHOOCHOBHBIE PE/IENIbHBIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOECHHUS
MOJIEKYJI KapOOHOBBIX KHUCIOT. M30Mepus 1 HOMeHKIIaTypa. PU3ndyeckue CBOWCTBA
OJIHOOCHOBHBIX TMPEAEIbHBIX KApOOHOBBIX KHCIOT. BOaopoaHbIE CBSI3HM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOWCTRA,
peakuuss STepUPUKANM, PEAKUUU C YYaCTHEM YIJIEBOJOPOIAHOIO paJMKaia.
OcoOeHHOCTH CBOWCTB MypaBbUHON KuCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHOrooopasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HENPEAEIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIOT, THIAPOKCUKAPOOHOBBIX KHUCHIOT. lIpencraBurenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJEUHOBas, JUHO.EBAS,
JIUHONEeH068as KUCIOThl. CriocoObl OMyUeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['omonornueckuii psan, obuias ¢opmyna, U30Mepus U
HOMeHKJIaTypa. dusnyeckne U XUMHUYECKUE CBOWCTBA: TUAPOJIM3 B KHUCIOH H
HIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanveckre 1 XUMHUUECKHE CBOMCTBA )KMPOB: THAPOIIU3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIIMX OCTATKH
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, TU-
U rnonucaxapuibsl). MoHOcaxapubl: TJIOKO3a, (pyKTo3a, rajiakrTo3a, pubosa,
ne3okcupr6o3a. dusnveckue CBOICTBA U HaxoxaeHue B npupojae. dorocunres.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUHU C YYaCTHEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHue TrioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHu3Mma. J(ucaxapuabl: caxaposa, MajabTO3a U
JakTo3a. BoccTaHaBnMBarolre U HEBOCCTaHABIMBAOLIME aucaxapubl. [ uaponns
nucaxapunoB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTeH W neuttono3a. CTpoeHre MakpoMOJIEKYyd Kpaxmasa, T[JIMKOT€Ha W
LEJUTI0I03bl.  PU3NYECKHEe CBOMCTBA Kpaxmala M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIN3, KAaYECTBEHHAs pEakUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOJdydeHHe 3PupoB 1etono3bl. [lonsrue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK).



OKCIIEpUMEHTAJIbHBIE METOIbl HW3YUYEHHsI BEIIECTB M HUX MPEBPAIICHUIL:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJAE, B3aUMOJCHCTBHUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATHJIIOBOTO CIHMPTAa AUXPOMATOM Kajivs (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTUIbl (C THIAPOKCUIOM
muammuHcepeOpa(l) u  rumpokcumom  memu(ll)), peaknus rammepuHa
ruapokcuiom Menu(ll), xumuyeckne cBoWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ ruapokcuaoM meau(ll), BzammoneiicTeue
Kpaxmaja C MOJIOM, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI0KHBIE YPUPHD».

A30TCoep:KalMe OPraHnYecKkre coeNHEeHNsl.

AMUWHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kimaccudukaius aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIePBUYHBbIC, BTOPHUYHBICE M TPETUYHBIE.
Crtpoenue moliekys, obmas GopmMmysa, u3oMepusi, HOMEHKIaTypa U (U3HICCKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHHUS.

AHUIMH — TMPEACTaBUTEIbL aMHHOB apoMaTrudyeckoro psana. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHuanHa. OcOOEHHOCTH
XUMHUYECKUX CBOUCTB aHwinHa. KadecTBeHHBbIE peakiuu Ha aHWIMH. CrocoObl
MOJYyYeHUs] M TpUMEHeHHe anudaThyeckux amMuHOB. [lonyudeHuwe aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTaenbHbIe NpeACTaBUTETN O
aMUHOKHMCJIOT. TJIMIMH, ananud. @Du3ndeckue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(OTEpHBIX  OPTraHUYECKUX
COCIMHEHUN, peakius TMOJMKOHJEHCAluK, OoOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 U TUAPOJIU3 TENTUIOB.

benku kak mnpuposHbie monauMepbl. IlepBuyHasi, BTOpUYHAsS W TpEeTHUHAS
CTpYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB: TUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEaKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJbI H3yYCHHS BEIIECTB M HX MpeBpallcHUM:
pacTBOpeHHE OEIKOB B BOJE, JIeHATypalus OETKOB IMPH HArpeBaHWU, IIBETHBIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKaliue OpraHUYECKHUe COCIUHECHHUSY U «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIPHBbIE COeINHEHNS .

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEpPU3AIUU, CPEIHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJIIPHBIX COEAUHEHUH —
MOJIMMEPHU3ALIS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Matepuansl. [lmactmacchl (MOJUATUIICH, TOJTUIIPOIMIICH,
MOJIMBUHWIXJIOPUA, MOJHUCTUPOJ, TOJUMETUIMETAKpUIAT, IOJIMKapOOHATHI,
noJiMdTUIeCHTepeTanar). Y THin3alus 1 nepepadoTka miacTuka.

DnacToMephl: HaTypaJbHBII KayuyK, CUHTETHYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMTPEHOBBIN, U30MTPEHOBBIN) M CHUIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHbie (XJIOMOK, MEPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonmumepsl CIEIUATIBLHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJTUMEPHI).

OKCINEpUMEHTAIbHBIE METOJbI H3yUYEHHS BEIIECTB M HX MpEeBpallcHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIICHHE OJKCIIEPUMEHTAIbHBIX 3amad 1o TeMe «Pacmo3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérable 3agaumn.

Haxoxaenue MoJiekyJIsipHOM (HOpMyJibl OPraHUYECKOTO COEIUHEHUS IO
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJICKYJISIPHON  (OpMYJIbI OPTraHMYECKOTO COCAMHEHHS 110 Macce (00BEMY)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, o0bEMY) MPOAYKTOB
peakIMu W/WIU MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpPMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJYYEHHUsI, ONMpPEACICHUE JOJIU BBIXOJIa MPOAYKTa PEaKUUU OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanysi MeXMpeIMETHBIX CBSI3EH MPU U3YYEHUHU OPraHUYECKON XUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TIOHATHM, TPHHATBIX B OTIEIBHBIX MpEaMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kiaccuukamus, HaOIIOJeHUE, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHUE.

@dusuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIa,
DHEPreTUYECKUM YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BEIleCTBA, (DU3UYECKUE BEJIMYUHBI, €IUHMIIBI HU3MEPEHHS, CKOPOCTh, JHEPrus,
Macca.

buonorus: kimerka, opraHusM, OJKOCHUCTeMma, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOGHBIA THUN MHUTaHUSA, OpPOKEHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOJABI, XHUPBL, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHonorus: mUIIEBBIE TMPOAYKTH, OCHOBBI PAI[MOHATIBHOTO MHUTAHMUS,
MOIOIIHME CPENICTBA, MATEPUAITBI U3 CKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMUH.

AtoM. CocTaB aTOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. Ctpoenne
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHHU H
noaypoBHHU. AToMHbIe opOuTanu. Kimaccudukanus XuMUIecKux 3JIEMEHTOB (S-, P-,
d-, f-amemenTtsl). PacmpeneneHue SJIEKTPOHOB IO ATOMHBIM — OPOUTAIISAM.
DNEeKTpOHHbIC KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUM, DJICKTPOHHBIE KOH(PUTYpAIIMd HMOHOB.
DIEeKTPOOTPUIATEIBLHOCTb.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
J.N. Menneneera. CBsA3b NEPUOAUUECKOTO 3aKOHA U llepnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPHUEH  CTPOCHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynmam W MOepHoJaM. 3HAYECHHE
nepuoauueckoro 3akona /.M. Menneneena.

XuMH4YeCcKasi CBsI3b. BUIBI XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. JHEPTUs U IJMHA CBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBHIIIAEMOCTh KOBAJICHTHOM CBsi3W. KpaTHble cBA3U. BogopoaHas CBs3b.
MexMoneKysspHble B3aUMOIEHCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMeEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIIpHOTO M HEMOJICKYJSIPHOTO  CTpPOE€HHUS.  THIbI
KPUCTALTNYECKUX PELIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunuble pactBophl. IpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALlMM PAcTBOPOB:
MaccoBasi J0Ji BEUIECTBA B pACTBOPE, MOJIApPHAsl KOHUEHTpauus. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTaIOruaparsl.



Krnaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpHUBUATBHBIC
HAa3BaHUA OTJICJIbHBIX MPEICTABUTEIEH HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuss XuMHUUeCKHX peakluii B HEOPTaHUYECKON U OpraHHMYecKOin
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMUYECKHE YpaBHEHUS.

CKOpOCTh XMMHYECKOW pEaKIiy, €€ 3aBUCUMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakuuu. Katanus u kaTanu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakiu. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHs. DaKTOphI, BIUSAIOIIME HA IOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABIICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyueckas auccornuaiusi. CuibHble W claOble DJIEKTPOJIUTHI.
Crenenp auccoumannu. Cpena BOOHBIX pPacTBOPOB: KHUCIOTHAs, HEWTpalibHAs,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakiuud.  CTeneHb  OKHCIICHUS.
OkucnuTenb W BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHHS W BOCCTAHOBJICHMUS.
Baxnelmme OKHCIMTENIM W BOCCTAaHOBUTEIW. MeETOJ SJEeKTpOHHOro OanaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbI H3YyUYECHHUS BEIIECTB U UX MPEBpAICHUI:
pa3lioKEHHWE TMEPOKCUIA BOJAOPOJa B NPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIIMii HOHHOTO 0OMEHA, OTpe/IeICHIE
Cpeabl pacTBOPOB C IMOMOIIBID HHIWKATOPOB, HM3YYEHHUE BIMAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW PpEAKIUU M TOJIOKEHUE XUMHUUYECKOTO
PaBHOBECHSI.

Heoprannuyeckass Xumusl.

[Tonoxenne HemeraiwuioB B llepmoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenpeneeBa u 0COOEHHOCTH CTPOCHUSI UX aTOMOB. Du3nyeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEpPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, gusnueckne M XUMHUYECKHE CBOWCTBA: PEAKIIUU C
MeTaJJIaMd M HEMEeTalUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBa. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B MpUpojE, CIOCOOBI MOMy4YeHHs, (PU3HUECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpoIbl. BaxkHenmme KUCIOPOACOAEPIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TIPOMBIIUICHHBIE CTIOCOOBI TOTyUYCHUS
rajgoreHoB. [[ppuMeHeHue raJjoreHoB U X COCIMHEHHUM.



Kucnopon, o3on. JlabopaTopHbie U MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHUS
kuciopona. Ou3znyeckue U XMMHYECKHME CBOWCTBA M NPUMEHEHUE KHCIOpoAa U
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. Haxoxpaenwe B mnpupoje, CHOcoObl TMOJydeHHUs, (punyeckue u
xuMuueckue cBoictBa. CepoBomopon, cyiabduabl. Oxcun cepoi(1V), okcun
cepol(V]). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOICTB
cepHoM KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B Mpupoae, CHOCOObl MONy4YeHHs, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHIbI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azora
Y €r0 COeIMHEHHUI. A30THBIE YIOOpEHUSI.

®ocdop. Haxoxnaenue B mpupoje, crnocoObl MONydeHUs, (Pu3nueckue u
xummudeckue cpoiictBa. dochuner u dochun. Oxcuabl docdopa, dochopnas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yA0OpeHus.

VYraepon, HaxoXJIeHHWE B Ipupoje. AJUIOTPOIHBIE MOJIUDUKALINUH.
duznyeckue W XHUMHYECKHE CBOWCTBA IPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcun yriepoaa(ll), oxcun yranepona(lV), yronenas xkucimora u eé
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHN.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOMydeHUs, (PU3NYecKue u
xumudeckue cporictBa. Oxcupn kpemuusa(lV), kpeMHHeBask KHCIIOTAa, CHJIMKATHI
[IpuMeHeHue KpeMHUS U ero coeaquHennii. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamnoB B Ilepuoanueckon cUCTEME XUMHUYECKUX JJIEMEHTOB.
OcCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O000JI0OYEK aTOMOB MeTauioB. OOmiue
dbusnyeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTa/uioB B OBITY UM TEXHUKE.
CruiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUNA PsAJl  HampspDKeHu MeTtawioB.  OOmme  crocoObl
NOJTyYeHUS METaJJIOB: THIPOMETAILTYpPIus, MUPOMETAILTYPIus,
anekTpoMerautyprus. [lonstue o koppo3uu metamioB. CrnocoObl 3alIUuThl OT
KOPPO3HH.

O6mass xapakrepuctuka MeTamwioB |A-rpynmner [lepuonnueckold cHUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanumili: mnonydyeHue, ¢GU3HUECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

O6mas xapaktepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W KajblUil: mNoJydyeHue, (QPU3NYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COECAUHEHUHU.
JKEcTroCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUiL: noiydyeHue, Gu3ndeckue 1 XMMHYECKUe CBOMCTBA, TPUMEHEHNE
IPOCTOrO BEIIECTBA U €ro coeauHeHWil. AMQOTepHbIE CBOWMCTBa OKCHUAA H
TUAPOKCHJIA ATFOMUHUSA, TUIPOKCOKOMILJIEKCHI ATFOMUHUS.

OO6miass XapakTepuCTHKa MeTauioB To0ouHbiXx mnoarpynmn (b-rpymm)
[lepronyeckoi CUCTEMBbI XUMUYECKUX DJIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpomartsl, UX
OKHUCJIUTEINIbHbIE CBOMCTBA. [loydueHne u mpuMeHeHue Xxpoma.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHila U €ro COCJAMHEHHI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHBIE CBOMCTBA.

®duznyeckre U XMMUYECKHE CBOMCTBA jKeje3a U ero coeluHeHuil. OKCcHpl,
ruapokcusl U conu xenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xenesa
Y €r0 CIUIaBOB.

Ou3nyYecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonyuenue u
NPUMEHEHUE MEAH U €€ COETUHEHUI.

[MuHk: monydyeHue, (U3MUECKME U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [[pumMeHenue
UHKA U €r0 COeIUHEHUH.

DKCNEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBPAllCHHIA:
u3yueHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, (pocdopa, keneza, MarHus B
KHCIIOPOJE, W3yYECHHE KOJUIEKIMH «MeTamibl M CIUIaBbD), B3aUMOJEHUCTBHE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJUIOB € BOJIOM (BO3MOXXKHO MCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKeJle3a C PacTBOPAMM KHCIIOT U
1IeJI04eil, KaYeCTBEHHbIE PEaKlid Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOAA
U KAaTHOHbl METAaJUIOB, B3aUMOJICUCTBUE THUIPOKCUAOB AQIIOMUHUS U LHUHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, pEeIIEHNE dKCIEPUMEHTAIBHBIX 3aa4 [0 TeMam
«["anorens», «Cepa u e€ coeauHeHUsD», «A30T U (Hochop U UX COCAMHEHUAN,
«Mertaibl TJIaBHBIX NOATPYNI», «MeTamibl HOOOYHBIX MOATPYIID.

XUMUA 4 KU3Hb.

Ponb xumMum B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4YHbIX METOJaxX II0O3HAaHWA M METOAOJOTMU HAYYHOTO HCCIIEIOBAHMUS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOT0 IPOU3BOACTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOTYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbIlIeHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl M €ro IMOCIEICTBUS.
Posib xumuu B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 310pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBmiia
MCITIOJIb30BAHUS JICKAPCTBEHHBIX MTpenaparoB. Poib XMMHUK B pa3BUTHUU MEAUIIMHBI.



XuMUS MUK OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe J0OaBKHU. Poib XuMuu B
o0ecrieueHnH MHIEeBOI 0€30MacHOCTH.

Kocmernueckne u mnapdroMepHeie cpeactBa. beitoBas xumus. Ilpasuna
0€301aCHOr0 MCIOJIb30BaHMs IMpPENnaparoB OBITOBOM XUMHHM B IOBCEJHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MAaTepUaibl (LEMEHT,
OeTOH).

XuMUs B CENbCKOM X03siiicTBe. OpraHn4ecKue U MUHEpaJIbHbIE Y100pEHUsI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHualbl, KPacKH, CTEKJIO, KEpaMHUKA.
Marepuais! s aneKTpoHUKU. HanorexHosoruu.

Pacuérnsle 3anaun.

PacuéTpl: Macchl BeniecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMHU BEILECTB,
macchl (00bEMa, KOJMMYECTBA BEILECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO W3
BEILIECTB HMMEET IMpUMeCH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MHPOAYKTa
peaKkuu, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPACTBOpa C OINPEAEIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MAacCCOBOM [JOIM W MOJSPHOM
KOHLIEHTpAalMy BEUIECTBA B pPACTBOPE, JOJM BBIXOAA IPOAYKTAa PEAKUUH OT
TEOPETUYECKHU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYeHUH oOmed
HEOpraHW4eCcKoN XUMHUM B 11 Kiacce oCylIECTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUN, IPUHATHIX B OTIEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO11Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3A,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KJIACCHU(PUKALNS, MEPUOJAUYHOCTh, HAOIIOIECHUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOJEIb, MOJIEIUPOBAHHUE.

®duzrka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIIbI, paIHOAKTUBHOCTh, MOJIEKYJIA, SJHEPT€TUUECKUI YPOBEHbD,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBAa, HJACAJIbHBIN Ta3,
(bu3nYecKue BEIMYHUHbI, €IMHULIBI U3BMEPEHHUs, CKOPOCTb, SHEPTHUS, Macca.

buomorus: kieTka, opraHusm, sKocuctema, omocdepa, MeTaboIu3M, MaKpoO-
U MHUKPORJIEMEHTBI, O€JIKH, KUPbI, YTIEBObI, HYKICUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOTAaeMbI€, TOILIUBO,
peCypchl.

TexHOoIorus: XUMHUYECKasl MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepUAJIbl, CEIbCKOXO3IUCTBEHHOE IIPOU3BOJCTBO, NHUIIEBAS MPOMBILIIEHHOCTD,
(dapmaneBTHUECKAs IIPOMBIIUIEHHOCTD, IIPOU3BOJACTBO KOCMETHYECKHX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAIOB, SJICKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOTPAMMEBI 110 XMW
HA YTI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O ObPA30OBAHIMA

JIMYHOCTHBIE PE3YJ/IBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypeE
JUYHOCTHBIX pE3yJbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIEJCHBI CIEIYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHMCKON TPAKIAHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEAECIECHUIO; HATMYNE MOTUBALIMU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TIpaBWJIAMHM W HOpPMamMHu TIOBEJCHUS; HalM4He
MPABOCO3HAHUS, IKOJIOTUUECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MPEAMETa «XHUMHUSD» OTPAKAIOT
c(OpPMHPOBAHHOCTH OIbITA TO3HABATEIBLHON M TMPAKTHYECKOW JEeATEIbHOCTH
0Oy4JaroIMXcs B MPOIECCE peau3aiy 00pa30BaTeIbHON AESTEIHHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUSA NpeaMeTa «XHUMUSD» OTPAXKAIOT
c(hOpMUPOBAHHOCTH OIbITA I[MO3HABATEILHOW U TMPAKTUYECKOU JEATEIbHOCTH
oOydJarommxcs B MPOLEcCe peann3alud 00pa3oBaTEbHON JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHMs 00YUYaIOIIMMUCI CBOUX KOHCTUTYIITMOHHBIX TIpaB U 00sI3aHHOCTEM,
YBXKEHUS K 3aKOHY U IIPABOIOPAJIKY;

NPEACTABICHUS. O COLMAIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUIN B KOJJICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN YYEOHBIX M MO3HABATEJIBHBIX 3aj]1ay, BBITIOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIHM3E PA3TUYHBIX BUIOB YI€OHOH €SI TEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOIIEHHWS K MCTOPUYECKOMY M HAyYHOMY HACIJIEAUIO
OTE€YECTBCHHON XMMUM;

YBAXEHUSI K TPOIECCY TBOpUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MIPUJIOKEHHUST XUMHUHU, OCO3HAHUS TOrO, YTO JAaHHBIE HAyKH €CThb pPe3yJIbTaT
JUIMTENIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOHUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpPECAa M II03HABATEIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTH OILICHHWBATh CUTYal[MH, CBSA3aHHBIC C XUMUYECKUMH SIBIICHU SIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEACHUE M TMOCTYNKH CBOMX TOBapUIIEH C
MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEICTBHIMA
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBb:

NOHMMaHHs LEHHOCTEH 370pOoBOro U 0Oe30macHOro obOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MUECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

coOtoieHns1 TpaBuil 0€30MacHOro oOpalleHusl C BeleCTBaMH B OBITY,
ITOBCETHEBHOM KU3HHU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBWJl HWHJIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEJCHHS B CUTYalUsIX, YTPOKAIOIINX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHUS MOCJEACTBUNA M HENPUSITHS BPEIHBIX MPUBBIYEK (YNOTpeOdseHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTEIbCKON
NEeATEeIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYTUX  BHJAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PpEIICHWUM MPAKTHUECKUX 3a]ad
COLIMAJIBHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTepeca K MPaKTHYECKOMY M3YUEHHUIO Mpodeccuil pa3iuyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPYAa U pe3ysibTaTaM TPYAOBON JAESTEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBUIYAJbHOM TpaeKTOpUHU
oOpazoBanus, Oymymiedt mpodeccun M peanus3ari COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0TrN4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECOO0PA3HOr0 OTHOLIEHHMS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHHUs TJ00aJbHOrO XapakTepa SKOJIOTHMYECKUX MpoOJeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHOM CPENBL;



OCO3HAHMS HEOOXOAMMOCTH UCIIOJIb30BAHUS JIOCTHKCHUN XUMUU IS
pELICHUsT BONPOCOB PAlMOHAIIBHOTO MMPUPOIOTIOIb30BAHUS,

AKTUBHOTO HEMPHATHS JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolleh
OPUPOAHON cpejie, YMEHUsI MPOrHO3UMPOBATH HEOJIArONpPUSITHBIE 3KOJIOTHUYECKHE
MOCJEACTBUA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBPAIIATH UX;

HAJIMYHS PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOU KYJIbTYPHI,
OIbITa NEATETbHOCTH 3KOJIOTUYECKOU HaIPABJICHHOCTH, YMEHMUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKAaTHUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJIOTHH
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUsl CHeUUu(PUKA XUMHUM Kak HAyKH, OCO3HaHHMS €€ pOJu B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIO0CTHOTO
MpeACTaBICHUS] 00 OKPYKAIOIIEM MHUpPE Kak O €JUHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOIEM COXpaHCHUS
IIPUPOJHOIO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHUCTUYECKOM HAINpaBICHHOCTH M BAXHOW pOJA B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIBTYPhl, B PEUICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEJIOBEUECTBA — CBHIPHEBOM, JYHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJIOTO YJieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4yaeMble 3HAHUS ISl aHATIU3a U OOBSICHEHHUS SIBICHUW OKPYKAIOIIEro Mupa u
MPOUCXOIAIIMX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 0OOCHOBAHHBIC 3aKJIFOUCHHS Ha
OCHOBE HAayyHbIX (AKTOB M UMEIOIIUXCS JAHHBIX C IEJbI0 TOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCMOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpPECa K MO3HAHUIO, UCCIIEIOBATEILCKOMN AEATEIILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHN0, K AKTUBHOMY TIIOJYyYE€HHUIO HOBBIX 3HAHUN 10 XHMHHU B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paznuvHbIX chepax mpodeccrnoHaIbHOMI
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI TPOrpPaMMbl IO XUMHUM Ha YPOBHE
CpelHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaroUuxcs
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa’KaIOIINe
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIEeCTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBaHNE, HAOIIOAECHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
CIOCOOHOCTD oOyuaromuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAIbHBbIC y4eOHbBIC
JICVCTBHS B MO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYyJSATHBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30Bble JJOoruvYecKme aeicTBUsi:

caMOCTOSITeIbHO  (OpPMYJIMPOBaTH M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCHUTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMU 1EIISIMU;

HCIOJIb30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHHUS:
BBIJICISITh XapaKTEepPHbIC MPU3HAKU TMOHSITHUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE TTOHATUS JIJI1 OOBSICHEHUS OTACJIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMpaTh OCHOBAHHMS W KPUTEPUU I KJIACCH(PHUKAIIMKU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTaHABJIMBAaTh PUYUMHHO-CJICJACTBEHHBIE CBS3M MEXAYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKICHHUS (MHIYKTHBHBIE, JEIYKTUBHBIE, 10
aHAJIOTUH), BBIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B paccMaTpPHUBAEMbIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIIOUCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIMEHTa, XHMH4YecKas ¢GopMmysa, YpaBHEHHE XHUMHYECKOU



peakuuu — MpH pelIeHWH Y4YeOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
IPUMEHSATh Ha3BaHHBIE MOJIEJIbHBIE MPEACTABICHUS JJI BBISBICHUS XapaKTEPHbIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE e CTBHUA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHHUS BEIIECTB M XUMHUYECKUX
pEeaKUnii;

(bopMyIUpOBATh LEIH U 3314 UCCIIEIOBAHUS, HCIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCH B KadyeCTBE MHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IJIJAHUPOBAHUS M IPOBEACHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTar, (OpMYIUPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yIbTAaTOB UCCIIECJOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
MOWCKY METOJIOB PEIICHUS TNPAKTUYECKUX 3a7ady, MPUMEHEHUIO PAa3THUHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ undpopmanmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHPoOpMaluu (HAy4yHO-
HOMYyJIsSIpHAasl JUTepaTypa XUMHYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOMS,
pecypcbl MHTepHeTa), aHanu3npoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (Hopm
MpPEICTaBIICHNUA, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpOBATH 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJII BBIIOJHEHUS Y4YEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMaNIbHYIO  (opMy  mpeacTaBieHUs
uHdopmaruu (cxeMbl, rpaduKh, TUarpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHE);

UCIIONBb30BaTh HAy4yHBIA A3BIK B KayeCTBE CpEACTBA IMpH padore ¢
XUMUYECKON uH(pOpMaIMeil: TPUMEHSATh MEXKIpeaMeTHble (pusnueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (JOpMYJibl, aOOpEBUATYpPHI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUC CPEACTBA HATTISAJHOCTH.

KoMMmyHuKaTHBHBIE YHMBepPCcAIbHbIE YUeOHbIe 1eliCTBUA:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>KI[21€MOI>1 TCMBI B X0JC AUajora W/ M
AUCKYCCHH, BBICKA3bIBATH UICH, (I)OpMy.HI/IPOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIBHO BBIITOJIHCHUSA HpCI[J'IO)KGHHOfI 3agadu,

BBICTYNIAaTh C MpE3CHTAIMEel Pe3ylbTaTOB IMO3HABATEILHON J1€ATEeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIK COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH padOThl MO MCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pealn3alun y4eOHOro MpoeKkTa, U (hOpMyIupOBaTh BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYXJIeHUsI © 0OMEHA MHEHUSIMU.

PeryasiTuBHbIe YHHBepCcaJbHbIE Y4eOHbIE NeiCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIIATH CBOIO II03HABATEIbHYIO
NEATENIBHOCTh, ONpeAesas €€ Lelu M 3aJadd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpE/UlaraéMblii  aqrOpuUTM JIEHCTBUH IpH
BBIMIOJJTHEHUHM Y4e€OHBIX UM UCCIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM MOJYyYEHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYIIECTBIISATh CAaMOKOHTPOJIb JIEATECILHOCTH HAa OCHOBE caMoOaHalm3a W
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHBIE pe3ybTaThl OCBOSHUS MTPOTPAMMBbI 110 XUMUU Ha YIITyOJaEHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKJIIOYAIOT CIEU(UUESCKUE
UL y9eOHOTO peaMeTa « XUMUSD HaydHbIC 3HAHUS, YMEHHUS B CITIOCOOBI ICHCTBUI
110 OCBOCHUIO, MHTEPIIPETAIIMU M MPEOOPa30BAaHUI0 3HAHWM, BHJIBI JEATEIbLHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTYaIMsIX, a TAK)KE B PEaTbHBIX KU3HCHHBIX CUTYyAIlUsIX, CBI3aHHBIX C XuMue. B
nporpaMme TI0 XHMHH TPEIMETHBIC pe3yJbTaThl TMPEICTaBICHBI IO TOJaM
U3YUYCHHUS.

10 KIIACC

[IpenmeTHble pe3yibTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaroT:

chOpMHPOBAHHOCTh TPEACTABICHHUI: O MECTe W 3HAYEHWW OPTaHMYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAyK M €€ PoJid B OOECIEUCHUH YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMUECKOM, SJHEPTETUUECKON U



NUIIEBOM O€30MaCHOCTH, B PAa3BUTHHU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX UCTOYHHUKOB SHEPIHH, B o0ecrnieueHnn paloHaIbHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOIIEH KYyJIbTypHI
4yeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPEIIE;

BJIQJICHUE  CHCTEMOM  XHMHUYECKUX  3HAHWH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIAraIOIINe TTOHATUS — XUMUYECKHI AJIEMEHT, aTOM, SIIPO U 3IEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbBIE OpOWTAM, OCHOBHOEC M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX oOpOuTajed, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCJICHHS, XUMUYECKas CBA3b,
MOJTb, MOJIIpPHAsT Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKENeT, (PyHKIIMOHATbHAS
Tpynmna, paaukan, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpamIEHHBIE,
CKEJIETHbIE), M30MEpHsl CTPYKTypHas M HPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTHUYECKAs), HM30MEpPbl, TOMOJOTHYECKUU PN, TOMOJOTH, YTIIEBOJAOPOIbI,
KHUCTIOPOJI- M a30TCOMAEPIKAIUE OPTaHUYECKUE COCIMHEHHS, MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BenlecTB A. M. ByTnepoBa, 3ak0H COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHMUSI
U TpeBpallCHUs] HHEPruM TNpU XUMHUYECKHX peakUusx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMS, JIe)KAllie B OCHOBE
MOHMMAaHUS MPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHUM; TIPEICTABICHUS
O MEXaHU3Max XUMHUYECKHX peakuuid, TEePMOAMHAMMYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIid dddektoi, opuentantsl | u Il pona);
dakTooTUYECKEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJy4YEeHWH U OE30MacHOM
UCTIONIb30BaHUU BAXHEHUIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOM
NEeSATEIbHOCTH ~ 4YeJoOBeKa, OOIIMX  HAy4yHbIX  MPUHIUIAX  XMUMHYECKOTO
IPOM3BOCTBA (HA MpUMeEpe MPOU3BOACTBA METaHOJIa, IEpepadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepPHBbIC NMPU3HAKU TIOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS TPHU
OIIMCAHUU COCTAaBA, CTPOEHUS U CBOWCTB OPTaHUYECKUX COCIUHEHUM;

chOpMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OpTaHUYECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUS XMMHMUYECKUX PEAKIUN U PaCKphIBaTh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMil  MOCPEJACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OajaHca JTHUX pEaKIMid, peakiuii HOHHOTO oOO0MeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



W3TOTABIMBATH MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHPOBAHHOCTh YMEHUM: YCTAHABIIMBATH MPUHAIICKHOCTh W3YUECHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy W CTPOCHHUIO K ONpeNeIEHHOMY
KJIacCy/Tpynne COeAVMHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEeMaTHYE€CKOU
Homenkiatype (IUPAC) u mpuBoaWTh TpUBHATIBHBIC HA3BaHUS MJIS OTIACITHHBIX
MIPEICTaBUTENICH OPTaHMYECKUX BEIIESCTB (ITHUJICH, alleTUIICH, TOIYOJI, TIUIECPHH,
ATWICHIJIMKONb, (eHos, (QopManbAerul, aleTalbAeTui, AaleTOH, MYypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CT€APUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
IJIMLWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOpPMHPOBAHHOCTh yMEHHS OMPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpraHMYECKUX COCIMHEHUAX (KOBAJICHTHAs WM HOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TIIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEJICTABUTENIECH pPAa3THMUHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIJIOATKAHOB, AJIKCHOB, aJIKaIUEHOB,
QTKWHOB, apPOMAaTHYCCKUX YTJICBOJOPOJOB, CIHUPTOB, ajbJCTUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, AMHHOKHUCIIOT, O€NKOB, yTriaeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T'E€HETHYECKYI0  CBSI3b  MEXJIYy  HUMHU  YpPaBHEHUSAMH
COOTBETCTBYIOIIUX XHMHYECKHX PEAKIUHA C WCHOJb30BAHHEM CTPYKTYPHBIX
hopmyu;

chOpMHPOBAHHOCTh YMEHHS TOJITBEpPXkKIaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTHU PEAKITMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH M THITa KOBAJICHTHOM CBSI3U (O- M T-CBSI3H ), B3aHMHOT'O BIIUSIHUASI aTOMOB
U TPy aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Coipbs (He(dThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepaboTKu W
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUHN, MOJCIMPOBAHNN, SKCIIEPHUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUS PUMEHSITh OCHOBHBIC oriepanuu
MBICJIUTETILHON JCSITEIIbBHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3aLIMI0, BBISIBIICHUE NMPUUYUHHO-CIICICTBEHHBIX CBS3€U — IS U3YyUCHUS
CBOMCTB BELIECTB U XUMHUUYECKHUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISTh B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSATUSAMHU U TIPEJACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIA
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepHaJbHOTO €JIWHCTBA MHDA,
UCIIOJIB30BaTh CHUCTEMHBIEC 3HAHUS MO OPTraHUYECKON XUMHUU 1Jii OOBSCHEHUS U
MMPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmylilaM ¥ ypaBHEHUSIM XUMUYECKUX PEAKIIUA C MCIOJIb30BaHHEM (DU3NUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOITUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MIPOJIYKTaM CTOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI: IPOTHO3UPOBATH, AHATM3UPOBATh U OIEHUBATH
C TO3UIMH  SKOJIOTMYECKOM  O0€30MacHOCTH  MOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTA 4YeJIOBEKa, CBA3AHHOM C TmepepaboTKoi
BEIIECTB, UCMOJIb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIIEHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSATENIBHO IJIAHUPOBATh W MPOBOJIHTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W H3Y4YeHUE CBONCTB OPraHUYECKUX
BEIIECTB, KAYECTBCHHBIC PEAKIIMU YTIIEBOAOPOJIOB pA3JIUYHBIX KIACCOB U
KUCJIOPOJICOJICPKALINX OPraHUYECKUX BEIIECTB, PELICHUE DKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHoro oOpamieHusi ¢ BEHIECTBAMU U JIA0OPATOPHBIM OO0OPYJAOBAHHEM,
dbopmMynupoBaTh 1Eb UCCIAEAOBAHUS, NPEACTaBIATh B pa3luyHON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCT;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJTI0/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOTHOM CPEelbl U JOCTUKEHUS €€ YCTOMYNBOTO PA3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nokazarens [1/IK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJISITh II€JICHANPABICHHBIN IOUCK
XUMUYECKON MHMOPMAITK B PA3TUYHBIX UCTOUYHUKAX (HaydHAsl M y4eOHO-HAy4dHas
JaUTepaTypa, CpecTBa MaccoBoi MHGpopmaiuu, HTepHeT u Ipyrue), KpUTUYECKU
aHANMM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, epepadaTeiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTaBJICHHON y4eOHOM 3a1aueH.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XAMUSD) OTPAXkKaKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBICHUN MPUPOABI, O MECTE U 3HAYCHHUU
XUMHUU B CHCTEME C€CTECTBEHHBIX HAYK W €€ POoju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEHICHUU NPOOJEM 3KOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpUaNIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOCCIEYEHHH PAIlMOHAILHOTO MPUPOOINOJIb30BAHUS, B
bopMHpOBaHUKM MHUPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YelOBEeKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOTI'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU

cpere;
BJIQJICHHE  CHCTEMOW  XWMHYSCKHX  3HAHWHA, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE TOHATHS — XWMHWYCCKHUH DJJEMEHT, aroM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE 1
BO30YXXJIEHHOE COCTOSIHUSI aToMa, THOpUAM3alus aTOMHBIX OpOuTaned, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPUUATEIBHOCTh, CTEINEHb OKHCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, MOHHAsA, METaJUTMYecKas, BOJOPOIHAs),
KpUCTAJIMYECKAasl pEIIETKA, XHUMHUYECKas pEeakius, pacTBOp, DJIJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AJIEKTPOJUTHYECKAS JUCCOLMALNS, CTENEHb JAUCCOLUAIUU,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEIIOBOM 3P dEKT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMHUUECKON PEAKIINH, XUMHUYECKOE PAaBHOBECHUE;
TEOpPUM U 3aKOHBI (TEOPHs DIEKTPOJUTUYECKOW TUCCOIMAIINH, TEPUOTMUCCKHIM
3akoH /[.11. MenneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE IOHUMAHMS
NPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJIEHUW,  COBPEMEHHBIE
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJMHAMHUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMs, 0 XUMUYECKOM pPAaBHOBECHH, PACTBOpaX MU AUCHEPCHBIX CHUCTEMaXx;
(bakTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHH U OE€30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTHUYECKOMN
JEATCIBHOCTH  YEJIOBEKA, OOIMX  HAYYHBIX  IPUHIUIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpMHPOBAHHOCTh YMEHHsSI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBleHHs] (OpMyJT BEHIECTB M  YPaBHEHMA XUMHYECKHX PEaKIuii,
cucremarndyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEIENSITh BAJIGHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSIX, BUJI XUMHUUECKON CBA3U (KOBAJICHTHAS,
VWOHHAs, METAJUIMYEeCKas, BOJAOPOJAHAsA), THUN KPUCTAUIMYECKONM PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUMNA KPUCTALUIMYECKOW pemeéTKkd, OOMEHHBIM H
JIOHOPHO-AaKLENTOPHBIN MEXAHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  YMEHMIl:  KJacCU(UUHUPOBATH:  HEOPTraHUYECKUE
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKLIMH MO PA3JIMYHbIM IMPU3HAKaM (YUCITY
U COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTajiu3aTopa H
JPYTHUE); CAMOCTOSITEIbHO BRIOUPATh OCHOBAHUSA U KPUTEPUU ISl KIacCU(UKaAIIU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPUOJUIYECKOTO 3aKoHa /I,
. MenneneeBa 1 I€MOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHHUE
aTOMOB Y MOHOB XHMMHYECKHX 3JIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckor  cucremsl .M.  MengeneeBa,  UCHOJb3yd  IOHSTHS
«IHEPreTUYECKHE YPOBHH», «IHEPreTUUYECKHE MOAYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YKIEHHOE JHEPreTHUECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX
coeqMHeHUM no mnepuogam U rpynnam Ilepuommueckor cucremsr /. N.
MenaeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMM: XapakTepu3oBaTh (OMHCHIBaTH) OOIIKE
XMMHYECKHME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOATBEPKIAATH
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXK]y HEOPTraHUYECKUMHU BEILECTBAMHU C
ITOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

cOpMHPOBAHHOCTh YMEHHUS  PacKphIBaTh CYIIHOCTh: OKHCJIHMTEIbHO-
BOCCTAHOBUTENbHBIX PEAKUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peaKIuii MOHHOTO OOMEHa MyTEM COCTaBJIEHWS WX TIOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YPAaBHEHUM;  PpEaKUUM  TUAPOIM3a;  PEaKLHN
KOMITJIEKCO0Opa3oBanmsi (Ha puUMeEpPE TUAPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUU C YyU4E€TOM HX DPHEPreTUUECKUX XapaKTePUCTHK, XapakTep
U3MEHEHUSI CKOPOCTM XHUMHYECKOM peakIMh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTopoB, a TaK)Ke XapakTep CMEHICHUS] XUMUYECKOT0 PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpuniun Jle [llarense);

chOPMHPOBAHHOCThL yMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHAKa,
oOlIye HayyHble MPUHLUNBI XUMHYECKUX MPOU3BOJACTB; 1€JI€CO00pPa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHUS PUCK-TIOJb34;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUNW O MeETOAaX Hay4dHOTO
MO3HAHUSL SBJICHUM MNpPUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HUCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKUX SIBIICHHM, HMEIOIIUX MECTO B MPUPOJIE,
MPAKTUYECKOHN JAEATEILHOCTH YEJIOBEKA U B TOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUSI MAaTEPUATBHOTO €TUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETH: C UCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0JIsl BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BbEMA Ta3a MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
win 00bEMY OJHOTO W3 YYaCTBYIONIUMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3¢ dexTa
peaKiMy; 3HAYECHUS BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KUCIOT U IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEMa, KOJIHWYECTBA BEIIECTBA)
MPOJAYyKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
onpeeIEHHOW MacCOBOM IO/l pacTBOPEHHOTO BENIECTBA WIIM JaHO B M30BITKE
(uMeeT mpuUMECH); JOJHM BBIXOJA MNPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIBHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCHNEPUMEHT  (IMPOBEJCHHME  peaKUud  HOHHOIO  OOMeEHa,
MOATBEPAKACHUE KaU€CTBEHHOIO COCTaBa HEOPTAaHMYECKUX BEILECTB, OMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHIMKATOPOB, HW3YyYECHHE BIUSHUS
pa3IMUHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  pEakiuu, pelnieHue
OKCIEPUMEHTABHBIX 3aJad 1o TeMaMm «Mertamiey u  «Hemetaiby) c
COOJTI0/IeHNEM TIpaBUJI 6€30MacHOT0 OOpaIleHHs ¢ BEMIECTBAMHU U J1a00OpaTOPHBIM
obopynoBanueMm, (HOpPMyIUpOBaTh I1€Jh  HWCCJICJAOBAHUS, TMPEIACTABIATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OICHUBATH HUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIIOIaTh MPaBUJia MOJIb30BAHUS XUMUYECKOM
nocyJ0M M 1abopaTopHBIM OOOpYAOBaHHWEM, OOpalleHHWs] C BEMIECTBAMU B
COOTBETCTBHHM C WHCTPYKIHSMHU TIO BBHITIOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, YKOJIOTMYECKH II€JIeCO00pa3HOro MOBEACHUS B OBITY W TPYHAOBOMU
JIEATEIIBHOCTH B LEJISAX COXPAHEHUSI CBOErO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA YKUBBIC OPTaHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIci nokazarens [T/IK;

chOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISTH I€JCHANPABICHHBINH IOUCK
XUMUYECKON MHGOpMAILIMK B PA3IMYHBIX HICTOYHUKAX (HaydyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoil nHPopmanuu, IHTepHET U Apyrue), KpUTHIECKU
aHaJTU3UPOBATh XUMHUUYECKYIO0 MH(pOpMAIMIO, IepepadaThiBaTh €€ U UCMHOJIb30BaATh
B COOTBETCTBHUU C MIOCTABIICHHON yueOHOM 3a/1aue.
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Pasnen 2. YraeBonopoabt
51 [IpenenbHbIe YrIeBOJOPOIbI — aJKaHBI, 5
' MKJIOAIKAHBI
59 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 8
54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U UX 4
' nepepadoTKa
2.5 l"asioreHnpor3BOAHbBIE YTIEBOAOPOI0B 4 1
Hroro 1o pasnery 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Cruptel. denon 11 1
KapOoHusbpHbIE COSTUHEHUS: allbIECTUIBI U
3.2 P 21 1

keToHbl. KapOoHoBBIE KUCTOTHL. CIOKHBIE




s¢upsl. XKupsl

3.3 VriaeBoasl 9

Hroro no pazneny 41

Pa3znea 4. A3oTcoaepkaiye oOpraHunyecKkue coeIuHeHus

4.1 ‘ AMUHBI. AMUHOKHUCIIOTHL. belrku 12

Utoro no pazneny 12

Pa3pnen S. BeicokomoJIeKyIsIpHbIE COCAUHEHHUS

5.1 ‘ BricokOMONEeKy s pHBIE COSAMHEHHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM
Crtpoenue atoma. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XUMHUYECKUE PeaKun 19 1 3
Hroro o pasneny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemeramist 31 1 3
2.2 Mertaibl 23 2
Hroro no pazueny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Mertoibl TO3HAHUS B XUMUU. XUMUS U 9
' JKU3HD
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTshI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer 1 3HaUEeHUE OPraHUYECKON XUMHH,
IpeJICTaBICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BanenTHbie BO3MOKHOCTH aToMa yriaepoaa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coequHEeHUsX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OPraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: CcTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE I (HEKTHI
B MOJICKYJIaX OPTaHHYECKUX COCTMHCHUN

[IpencraBnenue o kiaccuukanuu u
cucrematnueckas Homenkinarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B OpraHu4ecKoi
XUMHUH

Cucremarusanys 1 0000IeHrEe 3HAHUHN 110




TEMC

10

11

AJTKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopMyIa, HOMEHKIIATypa ¥ H30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTyYEHUs ¥ IPUMEHEHHUE aTKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CIOCOOBI
MOJTyYCHHUSI U IPUMCHEHUE

13

Pemenne pacu€THBIX 3a/1a4 Ha OTNIPEACIICHNE
MOJICKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEII[ECTBA 110 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIINX B €70 COCTaB.
CucremaTu3zaiys u 0000IIeHHE 3HAHUN IO
TeMe

14

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue U1 XUMHYECKHE CBOKMCTBA
ankeHoB. [IpaBmiio MapkoBHUKOBA

16

Crioco0bI mostyueHus 1 NpUMEHEHNE alIKeHOB

17

[TpakTrueckas padora Ne 1 mo Teme




"ITosrydyeHune 3TUIEHA U U3YYEHUE €T
CBOMCTB"

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

18 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA
AnKagueHsl: ConpsKEHHbIE, U30JUPOBAHHBIE,

19 KyMmynupoBaHHble. OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XUMUYECKUE CBOWCTBA COMPSKEHHBIX
TTUEHOB

21 CriocoObI mosTydeHust 1 IpUMEHEHNE
QJIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 dopmya, HOMEHKIIAaTypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
¢duznueckue cBoicTBa

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peaklMM HA TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
AJIKUHOB

26 Pemienue 3a1a4: pacy€Thl 10 ypaBHEHUIO
XAMHYECKOU peaKkuu

97 CucreMmarusanys 1 0000IeHrEe 3HAHUHN 110
TemMe
ApEHBI: TOMOJIOTUYECKUH psif, oO1Iast

28 dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U

POCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH301a U TOIyouIa, UX (U3UIECKUe




CBOMCTBA

XHUMHUYeCKHe CBOMCTBA dPCHOB: pCaKIIUH

29
3aMeIIeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU

30 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA
Pemenne pacuéTHbIX 33724 Ha OINpeIeJICHIE

32 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

33 CriocoObI ostyuyeHust 1 NpUMEHEHHE apEeHOB

34 I'eneTnueckas CBsI3b MEXKAY pa3TMIHBIMU
KJIaccaM# YTJIeBOJIOPOIOB
Pacuérel o ypaBHEHUAM XMMUYECKUX

35 peakiuii. Cucremaruzaius u 00001IeHe
3HaHUM MO TEME

36 [Ipupoanstii raz. IlonyTHble HEPTAHBIE ra3bl

37 KameHnHbIi1 yrosb v NpOIyKTHI €70
nepepadboTKu

38 Hedtb 1 criocobb! €€ mepepaboTKH.
[Ipumenenne npoayKTOB NepepadboTku HePTH

39 ['eneTnueckas cBsi3b MEXAY pa3IMUHBIMU
KJIaccaM# YTJIeBOJOPOIOB
["ajoreHonpon3BOIHBIE YTICBOJOPOIOB:

40 AJIEKTPOHHOE CTPOCHHME; PEAKITUU 3aMEIICHUS
rajioreHa

41 JlelicTBue mieno4ei Ha

rajoreHnpoun3BoiHbIe. B3anmonaeiicTere




JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremarusanus U 0000IIeHIE 3HAHUN 110

42 pazneny "YrieBonopoasr"

43 KonTponbhas pabota no teme
"Yraesogoposr"
[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psij1, oOmiast popmya,

44 CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBA

45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOATOMHBIX CITUPTOB

46 CniocoOsblI MoTydeHus U IpUMeHEHUe
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢upsl: HOMEHKIATYpa U

47 U30MepHUst, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOMCTB
MHOroaToMHBIE CITUPTHI: ITUICHTIUKOIb 1

48 TJIMIEPHH, UX QU3HYECKUE U XUMHYECKUE
CBOMCTBA

49 CrniocoObl MosTy4eHus U IpUMeHEeHue
MHOTOAaTOMHBIX CITUPTOB

50 DeHOM: CTPOCHHUE MOJIEKYITBI, PUINYECKUE
cBoiicTBa. TOKCMYHOCTH (peHona

51 Xumudeckue cBoicTBa (heHoma

52 Crioco0bI nostyueHus ¥ IpuMeHeHne GeHosna

53 [IpakTuueckas padora Ne 2. Pemenue

SKCHCPUMCHTAJILHBIX 3a/1a4 11O TCME




"Criupthl U peHob"

54

55

56

Cucremarusanus U 0000IIeHIE 3HAHUN 110
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHE Psizibl, 001as popmyia,
M30MEpHsI U HOMEHKJIATypa

AJ'IBI[CFI/II[H 1 KCTOHBI: (I)Hanecxne
CBOﬁCTBa; p€aKiuu MpUCOCINHCHUA

57

58

PeaKHI/II/I OKHCJICHUA U KAQYECCTBCHHBIC
PCaKkru aJIbACTUAOB U KETOHOB

CriocoObl MOJIYYCHHS AJIbACTUIOB U KETOHOB

59

O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

60

61

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOMCTBa

XHUMHYECKHE CBOMCTBA IpCACIIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT

62

Oco0eHHOCTH CBOMCTB MypPaBbHHOM
KUCTOTE. MHOTOOOpa3ue kKapOOHOBBIX
KHUCJIOT

63

Oco0EHHOCTH CBOMCTB: HEMPEACTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BICIIMX
KapOOHOBBIX KHUCIIOT

64

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX




KHUCJIOT

65

66

Crioco0Bl oNTy4eHus! ¥ IPUMEHEHHE
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOmiast popmyia, U30MEpUsi 1 HOMEHKJIATypa

67

duznueckre 1 XUMUYECKHE CBOMICTBA
3¢upoB

68

69

70

Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHHIO
XAMHUYECKOW PEaKIMU, Ha ONPEIECIICHUE
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

[TpakTrueckas padora Ne 3. Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"Kap6onoBsie kucaoTbl. CioxHbIe dQUpbI"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTAaTKH HCIPCACIbHBIX JXUPHBIX KUCIIOT.
JKups! B ipupone

72

73

Mpbuia Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moroliee AeicTue. [lonsaTue o
cuHTeTHYeCKUX Moromux cpeactrax (CMC)

I'enernueckas cBs3b YTJICBOAOPOAOB U
KHUCJIIOPOACOACPIKAINX OPTraHUYCCKHUX
BE€IICCTB

74

Pacuérbl 1o ypaBHEHUAM XUMHUYECKHUX
peaKuuit

75

Cucremarusanys 1 0000IeHrEe 3HAHUHN 110




TEMC

76

77

OO1mast XxapaKTEepUCTHKA YTICBOJOB U
KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HOJIMCaXapubl)

Monocaxapuabl: pu3ndecKue CBOWCTBA U
HAXO0XJICHHE B IPUPOJIE

78

[Ipumenenue ritoKko3sl, €€ 3HaUeHUE B
KHU3HEIEeATEIIbHOCTH OpraHu3ma

79

80

81

Jucaxapunpl: caxapo3a, MaabTO3a U JIAKTO34.
HaxoxneHnue B nmpupoie 1 IpuMEHEHNe
JMCaxapuioB

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKY!I,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

ITousitue 00 HCKYCCTBCHHBIX BOJIOKHAX

82

83

84

Pemenue pacdeTHBIX 33729 Ha ONPEICIICHHE
JIOJIX BBIXOJA IIPOAYKTA peakIuu OT
TEOPETUICCKH BO3MOXKHOTO
CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO
pazneny

KonTpomnpHas pabota mo Teme
"Kucnopoacoaepxaniye opraHu4eckue
coeMHeHus"

85

AMUHBL: KITacCUPUKAISL, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA

86

XUMHYECKHE CBOMCTBA amr(aTUIECKUX
aMHUHOB




87

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

89

90

Crioco0blI MoNTydeHus U IPUMEHEHUE
anmuaTHIeCKUX aMHHOB

AMHMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
busnveckue croiictBa. OTaeIbHBIC
MPEICTAaBUTENN 0-aMUHOKHUCIIOT

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCJIIOT, UX
OMOJIOTMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
Cunre3 n TUAPOJIN3 NCNTUA0B

91

benku xak npupoaHbIE TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

92

93

XuMuyeckue cBOHCTBa OEJIKOB
A3oTcoaepKalme reTeporuKINIeCKe
coenuHeHus. HykiieMHOBBIE KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJib

94

[TpakTuueckas padborta Ne 4. Pemenue
AKCIIEPUMEHTAIBHBIX 3324 110 TeME
"A30TcoeprKale OpraHnYeCKe
coeauHeHH"

95

[Ipaktuueckas padora Ne 5. Pemenne
OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEME
"Pacnio3zHaBaHKe OpraHUYeCKUX COCAUHECHMIT"

96

KonTpomnpHas pabota mo Teme
"A30TcoAepKallie OPraHUYEeCKUE
coenuueHus"”

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN U




MCTOJbI UX CUHTC3a —IIOJIMMCPU3alvd U
INOJIMKOHACHCAIUA

98

99

[Tnactmaccel. YTunuzamus u nepepadoTka
I1acTUKa

DnacToMepbl: HaTypallbHbII CHHTETHYECKHE
Kaydyku. Pe3una

100

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonmepsl cenuanbHOro
Ha3HaYECHUs

101

[IpakTuueckast padora Ne 6. Pemenue
3KCH€pI/IMCHTaJH)HI)IX 3a1a4 I10 TCMEC
"Pacro3HaBaHue j1acTMace U BOJIOKOH"

102

O06o0011eHEe U CUCTEMAaTH3aIMs U3YYEHHOTO
MaTepuaia 1o reMe "BbICOKOMOJIEKyIsIpHbIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoThI pecypeni
1 Atom. CocTaB aTOMHBIX s1ep. XUMUYECKUH 1
aneMeHT. M30Tormsl
5 CrtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Knaccugukanms XuMU4ecKnuX JIeMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacripenienenue 31eKTpOHOB 110 aTOMHBIM 1
opouTansim
DneKTpOHHbIE KOH(UTYpaIN aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUM
6 DNeKTpOHHBIE KOH(UTYpaIli HOHOB. 1
DJIEKTPOOTPHULIATENBHOCTh
Ilepuonnueckuit 3akoH u Ilepuonnueckas
5 CHCTeMa XUMHYECKHUX djaemMeHToB /. H. 1
MenpeneeBa, CBsI3b C COBPEMEHHOM TeOpUEH
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1
IIPOCTBIX M CJIOKHBIX BELIECTB 10 TPYIIIaM U
nepuojam
9 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 1




TEMC

10

11

12

Buaer xumudeckoit cBs3u. MexaHHU3MBI
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexmoleKkynsipHbie
B3aNMOJCHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,Z[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIATypa

13

BemectBa MOnEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpOEHHUs. THIb
KPUCTAJJINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBieHne o KOJUIOMIHBIX pacTBOpax

HcTrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKEeHUsI KOHLIEHTPAIIH
pacTBOpoB

17

Pemienue 3amay ¢ HCoIb30BaHUEM ITOHATHIA
""MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MossipHasi KOHUEHTparus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanvs 1 0000IICHIE 3HAHUMI 10
TEME




20

21

22

KonrponsHas padora o temam "Ctpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. . Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"”

Krnaccudukanus XuMHYECKUX peaKIuii B
HEOPraHUYECKOU U OPraHUYECKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XUMHYECKUX PEaAKIUAX

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Beruncnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkuui ¥ TepMOXMMHUYECKUM YPaBHEHUAM
CKOpOoCTh XMMHUECKOHN peakliuy, €&
3aBHCUMOCTH OT Pa3INyHbIX (PaKTOpPOB.
Karanus u xaTanms3aropsl

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

26

[IpakTuueckast padora Ne 1 no reme "Bnusinue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOM peakuun"

27

28

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

ITpakTuyeckas padora Ne 2 o teme "Bnusnue
pa3nuYHbIX (PAKTOPOB HA MOJI0KEHUE
XMMHUYECKOT0 paBHOBecus"

29

DnekTpouTHIecKas auccoruanus. CUiibHbIE
1 ciabpie AMeKTpoauThl. CTeneHb




Jucconranumn

HNonnoe npousseaeHue Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoansiii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax IMEKTPOIUTOB
[IpakTuueckas padora Ne 3 o Teme

32 "XUMUYEeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
Baxxnerime OKUCIUTENN U BOCCTAHOBUTEIHN

34 MeTo/1 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oayranca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIIECTB

36 Pemrenue 3aa4 pa3InyHbIX THIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O
TeMe "XuMHuueckue peakiuu'

39 KonrtponsHas pabora no Teme "Xumuueckue
peakuun"
[Tonoxxenne nemeramio B [lepuoanueckoit

40 CUCTEME XUMHUYECKUX 31eMeHToB . 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3NYEeCKrEe CBOMCTBA HEMETAJIOB

41 AnnoTponus HeMeTauIoB (Ha mpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42 Bogopon: nonyuenue, pusndeckue u

XUMHYECKHE CBOMCTBA. [ 'uapu bl




43

["asiorensl: HaXOXk/I€HUE B MPUPOJIE, CIIOCOObI
noTydeHus1, GU3NIECKUe U XUMUICCKHE
CBOICTBa

44

lNanorenoBonoponasl. Baxxnenmue
KHCJIOPOJICO/IEPKALLME COSIUHEHMS
rajloreHoB

45

46

47

JlabopatopHble ¥ IPOMBIIIIIEHHBIE CIIOCOOBI
MOJy4eHUs ranoreHoB. [I[pumenenne
rajIoreHOB U UX COEIUHEHUN

ITpakTruyeckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33a4 110 TEMe
"T"a;morensr"

Kucnopon: naboparopHblie ¥ TPOMBIIIJICHHBIE
CrocoObI MOMy4YeHUs, PU3NYECKUE U
xuMuyeckue cporictBa. O30H. [Ipumenenue
KHUCJIOpOJa ¥ 030HA

48

Okcuapl ¥ TEPOKCHUIBI

49

50

Pemenue 3ama4 Pa3JINUHbIX TUIIOB

Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
NOJy4eHUs1, GU3NUECKUE U XUMHUYECKHE
CBOMCTBA

51

52

53

CepoBoaopo, Cyab(uabt
Kucnopoaconepxaine cCoOeAMHEHUS CEPHI.
OcoO6EHHOCTH CBOMCTB CEPHOI KUCIOTHI
[IpakTuueckas padbora Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHEeHUs"

54

A30T: HaXOKJIEHUE B TIPUPOJIE, CITOCOOBI




MOJTy4eHUs1, PUBHUECKUE K XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnopollco;[epncamne COCOAMHCHUA a30Ta.

55 . .
OcoOEeHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHU .
A3oTHBIE yIOOpEeHUs
docdop: HaxXOKAEHUE B IPUPOJIE, CIOCOOBI

57 MoJIy4eHus1, GU3NYECKUE U XUMUYECKHE
cBoiictBa. Dochuasl u hochun

58 Oxcunst hocdopa, pochopconepxarine
kucaoThl. Comu pocopHOt KHCTOTHI

59 [Tpumenenue pocdopa 1 ero coeMHEHUIA.
dochopubie y1oOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAJIBHBIX 3a1a4 110 TeMe "A30T U
dbocdop u ux coequHeHus"
VYraepon: HaXOXKICHUE B IPUPOIE,

61 AJJIOTPOIIHbIE MOAU(PUKALUY; GU3UUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yriepoaa(ll), oxcua yriepoma(1V),
YrOJbHAs KUCIIOTA U €€ CONn

63 Pemienue 3a1a4 pa3inyHbIX THIIOB
Kpemuwnii: HaxoxXaeHHE B IPUPOJE, CIIOCOOBI

64 noTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBA

65 Oxcup kpemuusi(IV), kpeMHuEBas KUCIOTA,
CHJTUKATHI

66 IIpuMeHeHnEe KpEMHUS U €0 COEINHEHUH.




CTGKJIO, Cro nNoJiy4€Huc, BUibl CTCKJIa

67

68

Pemenne 3aJlav pa3JINYHbIX THUIIOB

Cucremarusanys u 0000LIEHUE 3HAHUN 10
TeMme "Hemeramier"

69

70

KonTponbras pabota mo teme "Hemeramibr'

AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHSI OIIHOOK

71

[Tonoxenne meramios B [lepuognueckoin
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCOo6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000J104eK aTOMOB METAJIJIOB

72

73
74

OO0mue pu3nyecKrue CBOMCTBa METAIIIOB.
HpI/IMeHeHI/Ie MECTAJIJIOB B 6I)ITy U TCXHUKEC

CraBbl METAILIIOB. KOppOSI/IH MCTAJIJIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

75

76

77

DNEKTPOXUMHUECKUNA Psi/I HAMPSKEHUH
MeTasuioB. OO0IIMe COCOOBI MOTyYeHUs
METaJIIOB

OOu1ast xapakTepucTHKa METaJUIOB [A-Tpyisl
Ileproanueckoi CUCTEMbI XUMUYECKUX
a1eMeHTOB. Harpuii u Kajuii: ony4yeHue,
¢bu3znyecKkrue U XUMHUYECKHe CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX BEILECTB U UX
COCIMHEHUN

OOu1as xapakrepucTrka MetayuioB I1A-
rpynusl [lepruogudyeckoit cucTemsl
XUMHMYECKHX 3JIEMEHTOB. MarHuii U KanbLyn:
NOJTy4eHHe, pU3NUecKue U XMMUYEeCKHe




CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEILIECTB U
UX COEIUHEHNN

78

79

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

ATIOMUHUI: TIONTy4YeHHE, PU3NUECKHUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

80

AMpoTepHbIe CBOICTBAa OKCHJIA M THIIPOKCHIA
QIIOMHUHMS, TUIPOKCOKOMITIIEKCHI aTFOMUHUS,
UX PUMEHEHHE

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuueckas paborta Ne 7. Pemenue

AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
"Mertasuibl TJIaBHBIX oArpymnmn"

83

OO6mr1ast XapakTeprUCTHKA METAJIJIOB TTOOOYHBIX
noarpynin (b-rpynn) [lepuoauueckoit
CHCTEMbl XUMUYECKUX 3JIEMEHTOB

84

85

86

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa 1
€ro COCIMHEHUM, UX TPUMEHEHUE

Baxwnerime coenHeHUs Maprasiia.
[Iepmanranar kayus, €ro OKUCIUTEIbHbBIE
CBOICTBa

dusnueckne 1 XUMUYECKUE CBOMCTBA Kelle3a
u ero coenvHeHun. Iloydenue u npuMeHeHue
CILIABOB KeJle3a

87

dusnueckye U XUMUYECKHIE CBOMCTBA MeIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

88

duznueckre 1 XUMUYECKUE CBOUCTBA IIMHKA U
€ro COCIMHEHUM, UX TPUMEHEHHUE.
' apOKCOKOMILIEKCHI ITMHKA




[TpakTuyeckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTATILHBIX 3a/a4 110 TeMe
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3InyHbIX THIIOB

01 O0600611eHre U cucTeMaTU3alus H3Y4eHHOTO
Marepuaia no teme "Metamib"

92 KonTponpHas padbora o Teme "Metamibr"

03 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI,
KOppEeKLHsI OIINO0K
Ponb xumun B obecrieueHuN YCTOWYMBOTO

94 pa3BuTHA yenoBedecTBa. [loHATHE 0 HAYUHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HaydHble MpUHITUITBI OpTaHU3aIAH

95 XUMHUYECKOT0 IIPOU3BOICTBA.
[TpombIieHHbIe CTIOCOOBI MOTYYESHHS
BaOXHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKpY Karoei
CpEIbl U €ro MOCEeICTBUS

97 XuMus 1 30pOBhE uenoBeka. JlekapcTBeHHbIE
CpeacTBa

08 Xumus nuny. Poibk xumun B o0ecrieueHun
MUIEBOM O€30M1aCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa.
beiToBas xumus
XuMHs B CTPOUTENLCTBE. BaxkHeime

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE
MaTepuaibl

101 Xumus B ceIbCKOM X03siicTBe. OpranndecKkue




Y MUHEpaJIbHBIE YI00peHHS

102 Cucrematusanus 1 0000IIeHNE 3HAHUN 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102







YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., JIEBkun
A.H., Akuuonepnoe obmectBo «M3natensctBo «IIpocBeiienne»
Xumus 10 xnace 'abpuensan O.C. OO1mecTBo ¢ OrpaHUYEHHON

OTBETCTBEHHOCTHIO "J[poda"

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
M.IO.I'opkoBenko Iloypounsie pazpadotku no xumuu 10 kitacc OOO "BAKO"
JL.M.bpeiirep [loypounsie manel no xumuu 10 knacc M3garensctBo " Yuurens"

H.IL.Tpoery6osa [loypounsie pazpabotku o xumuu 11 kmacc OOO " BAKO"

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

bu6morexa IJOK
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