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HOACHUTEJIBHASA 3AIIUCKA

PabGouas mporpamma mo XMMHHM Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO oOpa3oBaTenbHON IPOrpaMMBbl CPEIIHETO oO1iero
obpazoBanusi(POIl COO), npeacrasieHHbIx B DenepalibHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHnenuum mnpenogaBaHus
y4eOHOro mnpeameTra «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanvy, peaqu3yIOMIUX OCHOBHbIE OOpa3oBaTeibHBIE MPOTrpaMMbl, H
OCHOBHBIX TOJIOkEeHUN «CTpaTernu pa3BUTHS BocnuTaHuss B Pocculickoi
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIIyOJIEHHOTO HM3y4Y€HUS 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAYy4YHOro oOpa3oBaHus ydammuxcs 10-11 kimaccos.
W3ydyeHue mnpeamera, pealuzyeMoe B YCIOBHUSAX JAudPepeHIupoBaHHOTO,
npo@uIbHOrO OOy4YeHHUs, MNPU3BAHO OOECHEYHUTHh O0O0IIE00Pa30BATENbHYIO U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIIIYCKHUKOB IIKOJbI, HEOOXOIMMYIO s
aJanTaiuy uX K ObICTPO MEHSIOIIUMCS YCJIOBUSM KU3HU B COIIMYME, a TAKXKe JJIs
IpOAODKEHHUs OOydeHHs B OpraHu3alMsx NpoecCHOHaIbHOro 0o0pa3oBaHUS, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B nporpamme 1no XUMHM Ha3Hauy€HHE MpeaMera «XHUMHSD MOJy4aeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraloIUMHU
nonoxkenusimu @I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHusl,
pe3ynbTaToB O0y4YeHUs] U TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBIITYCKHHKOB.
CBHUIETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBINOJHSAEMBIE IMPOTPAaMMOM I10
XUMUHU (QYHKIIMH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peau3alus KOTOpoil obOecrneurnBaeT
NOJlyY€HUE NPEJCTaBICHUS O LEJsIX, COAEp)KaHWU, OOIIell cTpareruu
oOyueHus, BOCIUTAHUA U PAa3BUTHSI 00yUYaIOUIMXCsA CPEACTBAMH MPEAMETA,
U3y4aeMOoro B paMKaxX KOHKPETHOTO pouis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas nperycMaTpuBaeT
OnpejesieHre: MNPUHIMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIBLHOCTH
U3Y4YeHUs Y4eOHOro MaTepuayia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (POPMUPOBAHMUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKHM 0O0pa30oBaTENIbHBIX JOCTHKEHHHN OO0y4aroumxcs B
paMKax HTOrOBOW arrectalv B (opMe €IUHOro TOCyAapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma asist yrinyOia€HHOTO U3y4eHUs XUMUHU:



e YCTAaHaBIMBAET WHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTEeIbHOE
JUIsL W3Y4YEHUsT B paMKaX OTIENbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro 1o KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T MpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEI0BATEIbHOCTh H3Y4YEHUS Y4eOHOIo
MaTepuaga ¢ y4€TOM JIOTMKH TOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX H
MEXITPEIMETHBIX CBSI3EH;

e AT METOJUYECKYIO MHTEPIIPETAIMIO 1IeJei U 3a7a4 U3ydeHusl IpeIMeTa
Ha yri1yOJIEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTHKU
IUIAHUPYEMBIX — PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTENbHOU
MPOTPaAMMBI CpEeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKke C YYETOM OCHOBHBIX BHUJIOB
y4e0HO-TIO3HABATENbHBIX  JEHCTBUM  00ydaromierocs IO OCBOCHHIO
COJIep KaHus IIpeIMETa.

[Io Bcem Ha3BaHHBIM TMO3UIKSAM B MPOTpaMME MO XUMHUH IMPEAyCMOTpEHa
IPEEMCTBEHHOCTh C OOYYEeHHMEM XHMUU Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3zoBaHus. 3a TMpeaenamMu yCTAaHOBJICHHOW MPOTpaMMONl 10  XUMUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIONICH COMep KaHUs Y4eOHOTo MpeaMeTa
«XuMHS» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapHATHMBHOM COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENeNsThCS B COOTBETCTBUM C HAMPABICHHEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenTtyalnbHbiMH mosioxkeHusmu DPI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro W yriayOJaEHHOTO YpOBHEH B CHCTEME
nuddepeHIUpoOBaHHOTO OOYyYEHUsI HAa YPOBHE CpeAHEero ooO0Iero oodpa3oBaHUS
XUMHS Ha YPOBHE YIUIYyOJIEHHOTO W3YYCHHsI HampaBJIeH Ha pealn3aluio
IPEEeMCTBEHHOCTH C  MOCJIEIYIOIMIMM  JTaloM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHHMs B paMKaX W3yYCHUs CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHHUIUTMH B By3aX M OpTaHHU3AIMSAX CPEeIHEro mpodecCHOHaIBLHOTO
oOpa3zoBanus. B 3Toll cBA3M wu3ydeHHe MpeameTa «XUMHS» OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa paclldpeHHe W  YIUIyOJIeHHe TEOpPeTHYECKON U
MPAKTUYECKON MOATOTOBKHU OOYUYaOIIUXCs, BRIOPABIIMX OMpPeAeaEéHHbIN mTPpoduib
oOy4eHus1, B TOM YHUCJIE C MIEPCIIEKTUBON MOCIIEAYIONIErO MOJIYYeHU XUMUYECKOTO
oOpa3oBaHus B OpraHu3alusax npodeccuoHaibHOr0 oopa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit OPI'OC COO Kk mIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAaMMBl CPETHErO OOIIero 0o0pa3oBaHUs
U3ydyeHue TmpenMera «XHUMHS» OPUEHTHPOBAHO TaKKe Ha pEIIEeHHE 3a7auy



BOCIIUTAHUSA U COLMAIBHOTO PA3BUTHS OOydarommxcs, Ha (popMHpOBaHUE Yy HHX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHHM pallMoHATM3ali y4eOHOTro Tpyaa u
O00OOIIEHHBIX  CIOCOOOB  JIEATENLHOCTH, MMEIONIUX  MEXKIUCIUIITMHAPHBIH,
HaAJIpPEeIMETHBIN XapaKTep.

CocrapnsomuUMH npeaMera «XuMus» Ha ypoBHE YriayOJEHHOTO U3Y4YEHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas wu
Heopranudeckas xumus». [lpu onpeneneHnn noaxomoB K 0TOOPY M CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KypcOB B IPOrpaMME MO XUMHUU 3a OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJIE€HHOTO
YpOBHEW U3yueHUs MpeAMETA.

OcHoBy coaepxkanust KypcoB «Opranunueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCAIIMUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTEMA
3HAHMM TOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJIIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OoJyibIIUKA 00BEM  (hAKTOJIOTUYECKOTO
Matepuana. Tak, Ha yrayOJnEéHHOM YpPOBHE H3YYEHHMS NpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUUTEJIBHOIO YBEJIMYEHHS] 00bEMa 3HAHUM O XHUMHYECKUX
AJIIEMEHTaX M CBOMCTBAaX MX COCJIMHEHUN HA OCHOBE PACIHIMPEHUS U yriayOJeHus
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIINil, pACCMAaTPUBAEMBIX C TOUKU 3PEHUSI XUMUUYECKON KMHETUKH
U TEpMOJMHAMUKH. HM3ydyeHue mnepuoauueckoro 3akoHa u llepuomnueckoit
CUCTEMBl ~ XMMHYECKHUX  JJIEMEHTOB 0azupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX MPEJICTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKAs CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUS SHEPreTHUECKUX U3MEHEHMI Npu e€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHUs] MEXaHM3MOB €€ oOpazoBaHus. M3yuenwue
TUMOB  peakuuil  JomoJjiHgeTcss  (opMHpOBaHMEM  MPEJACTABICHUN 00
ANEKTPOXUMHUYECKUX TMPOIECCaX U JEKTPOJIN3E PACIUIABOB U PACTBOPOB BELIECTB.
B kxypce oprannyeckod XMMHUU TIPH PACCMOTPEHUHW PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcss 0co00e BHUMaHHUE BOIIPOcaM 00 IIEKTPOHHBIX A deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIMii.

Oco0oe 3HaueHWe HMEeT TO, YTO Ha COJEpKaHUE KYypCOB XUMUU
yrayOaE€HHOTO YPOBHS U3YUYEHHS ISl KJIACCOB OMpeneaEHHOro nmpoduiis (riiaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JOMOJHEHUW K O0OIel cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSIHUE CMEKHbBIC MpPeaMeThl. Tak, Hanpumep,
B COJICpKAHUU TPeaMeTa I KIACCOB XUMHKO-(PU3MUECKOro MPoQuisi 00JbIIoe
3HaueHHUEe OYIyT MMETh DJIEMEHTHI y4eOHOTro Marepuayia mo oobmer xumuu. [lpu
U3YYeHUHU IMpeAMeTa B JIaHHOM cllyyae akUeHT OyneT ciaelaH Ha OOIIHOCTb
METO/IOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BELLECTB U IPYIOE.

B TO xe BpeMs B comep:KaHMM IpeaAMeTa Ui KIACCOB  XUMUKO-
OMOJOrnYecKoro npouiist OOJIBIIMKI YIAENbHBIM BEC OyJIET MUMETh OpraHuyecKas
xumus. B 3TOM ciiyqae mpenocTaBisieTcss  BO3MOXKHOCTH g OoJjee
OOCTOATENBHOTO  PACCMOTPEHMS XMUMHUYECKOM OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEPY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OENKH, YIJIEBOAbI, HYKJIECHHOBBIE
KUCJIOTH U apyrue. [Ipu 3TOM 3HaHMS O COCTaBE M CBOWMCTBAxX IIPEICTABUTEIIEU
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYXKAaT OCHOBOM I WU3y4eHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nnane ¢opmMupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJIOB [TO3HAHUSI U OTbITA TPAKTUYECKOIO PUMEHEHHUS HAyYHBIX
3HAHMM HM3y4eHHE NpeaMera «XHUMHUsD Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYCOHBIMU MpEAMETaMM, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBEHHO-HayuyHBIE MpenMeThl», «MaremaThka |
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyeHum y4yeOHOro mnpenMera «XUMHUsD» Ha YriayOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero odpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajauell epBOCTENIEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Penienne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHUS MpeAMeTa Mpearoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUalIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJIbI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiid B 0OecCreYeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  IpoOsemM
HKOJIOTUYECKOM, YHEPTreTUIECKON M MUIIEBON 0E30MacHOCTH, B Pa3BUTUU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00€eCleyeHnn palrOHAIBHOTO MPUPOIONOIL30BaHMS, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKa, a TaKXKe IKOJIOTHYECKH
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOTHON Cpee;

e OCBOCHME CHUCTEMBl 3HAHHMM, JEXKAIMX B OCHOBE XHMMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XMMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00mux
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y 00yJaroIIXCcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOUEBBIX M€ U MpoOJEeM COBPEMEHHOM XWUMHUHU, IJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pelIeHus MPoOJeM, CBSI3aHHbBIX C XUMHUEH, POTHO3UPOBAHUS,
aHaJlM3a U OICHKHU C MO3UINI SKOJOTHYECKON 0€30MacHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  MPOU3BOJACTBOM, HCIOJB30BAHHEM U  MepepadOTKON
BEILIECTB;

e yruyOJeHHWE  TPEACTaBICHUA O  HAyYHBIX  METOJlax  IO3HAHUA,
HEOOXOJMMBIX [JII TPUOOPETEHUS YMEHHA OpPHUEHTHPOBATHCS B MHpPE
BCIIECTB M OOBSICHCHUS XUMHUYCCKHX SIBJICHUH, WMCEIOIIMX MECTO B
IPUPOJIE, B MPAKTUUECKOM IEATETLHOCTH U MOBCEITHEBHON KU3HU.

B mnmane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oOpa3oBaHUs NPU H3YYCHUU
npeaMeTa  «XUMHS» Ha  yIIyOJIEHHOM  YpPOBHE OCOOYIO  aKTyaJIbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
YBOXEHUSI K TMPOIECCY TBOpUECTBA B O00JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (OpPMUpPOBAHHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  Ha  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHMX [ICHHOCTEMH;

e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcs, (GpopMHpoOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCJIOBHUIO YCTIEIITHOM MPO(ECCHOHATBLHON U 00IIECTBEHHOU ACSITEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opMupoBaHME YMEHHMI W HABBIKOB Pa3yMHOTO IPHPOIOIIOIB30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO011ee yuCI0 9acoB, MPEAYCMOTPEHHBIX IS M3YYEHUSI XUMHUHU Ha YTIIYyOJICHHOM
YpOBHE cpeaHero obiero oOpaszoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefieni0).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

OPI'AHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH.

IIpenmMer w 3HAUYeHWE OPraHUYECKOW XUMHUH, HPEACTABICHHE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHMIA.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa yriepoaa. XHMHUYECKass CBA3b B
OpraHUYEeCKUX COCAMHEHHSIX. Tumbl TUOpUAM3AIMU AaTOMHBIX OpOuTalIel
yriepoaa. Mexanu3mbl 00pa30oBaHUsI KOBAJIEHTHOM CBA3U (OOMEHHBIN U JJOHOPHO-
aKLENnTOpHbIN). Tumbel NEpeKpbIBaHHMS AaTOMHBIX OpOWTaneil, ©- W T-CBA3M.
OpunHapHasi, 1BOitHas M TpoiHas cBsi3b. CrocoObI pa3pbiBa CBA3EH B MOJIEKYJaxX
oprannyeckux BemecTB. [loHsiTHE O cBOOOJHOM pajnukane, Hykiaeoduine u
anekTpodue.

Teopuss crpoeHnsa opranndeckux coeauHenudn A.M. DbyrtnepoBa wu
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOCHUS
OpraHUYEeCKUX COEOUHEHUH. MoJeKynsipHble U  CTPYKTYpHBbIE  (OPMYJIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaIEHHa,
ckenetHas. M3omepus. Bunapl u3omepuu: CTpyKTypHas, NOpPOCTPaHCTBEHHAS.
DnekTpoHHbIE 3PHEKTh B MOJICKYJIaX OPraHUYECKUX COSAUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBinenre o kiaccuuKanuu OpraHudeckux BemiecTB. [loHsTHE O
byHKIIMOHAILHOM Tpy1ie. I'oMmonorus. I'oMmonorndeckue psapl. CucTeMaTuaecKas
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanibHbIe Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KJIaccUPUKALMS OpPTaHUYECKUX peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCHEepUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M HX IPEBpAIICHUM:
O3HAKOMJICHHE C 00pa3laMyd OPTraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHI IO NPEBPAIICHUIO OPraHUYECKHX BEIIECTB NPU HarpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJIEH MOJIeKYJ
OpraHUYECKUX BEIECTB.

YrieBoaopoabl.

Anxanpl. 'omonorndeckuit psii ajakaHoB, oOmast opmysa, HOMEHKIATypa |
M30MepHs. DICKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaniel yriaepoja, o-cBa3b. DU3MYECKHe CBOWCTBA
QJIKAHOB.



XHWMHUYECKUE CBOMCTBA aJKaHOB: pEAKIUM 3aMELIEHUs, W30MEpHU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoe. CriocoObl MOTy4YeHus U MPUMEHEHHE aTKaHOB.

[uknoankanel. O0Omas Ghopmyna, HOMEHKIATypa u uzomepus. OcobeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOWCTB MajbiX (LMKJIOMPOINAH, IHUKIOOyTaH) U
OOBIYHBIX (I[UKJIOMEHTAaH, IUKIOTeKCaH) MUKIoaNKaHOB. CrocoObl MONydYeHus U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. 'oMosiorndeckuii psii ajJikeHoB, oO1mias ¢popmyia, HOMEHKIATypa.
DIeKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKCHOB, Sp°-
ruOpuan3alysl aTOMHBIX OpOWTaliell yriepoaa, 6- U m-CBsi3u. CTpPyKTypHas H
reoMeTpuyeckas (UuMc-TpaHc-) u3oMepusa. DPU3NUECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
P JIBOWHOM CBSI3M, NOJMMEpU3alMM U OKucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHbIE peakiuy Ha JBOMHYIO CBsI3b. CrIOCOOBI MOJMYyUYEHUS! U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaueHoB (CONpsHKEHHBIEC, U30JMPOBAHHbBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilomumepusanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJIyYeHUsI U MPUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ['oMonorudueckuil psij aIKuHOB, oO1as (popMyna, HOMEHKJIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuau3anusi aTOMHBIX opOuTaneil yriaepoga. @uznueckue CBONCTBA AJIKMHOB.
XHAMHMYECKME  CBOWCTBA:  pEAaKUMM  IPUCOCAWHEHHMs,  AUMEPHU3ALUUA U
TPUMEPHU3ALNHU, OKUCIICHHS. KUCIIOTHBIE CBOMCTBA aIKWHOB, MMEIOLIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOUHYIO CBsA3b. CIIOCOOBI MOIyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaTuuecKkue yrieBoJopoibl (apeHsl). ['oMOIOrHMYecKUid Pl apeHoB,
obmiast popmyrna, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyJIbl OcH30a. DU3NYecKue CBONCTBA apeHOB. XUMUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMK 3aMEIEHUs B OEH30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, PEaKIUU TPUCOCIUHEHHUS, OKHCIEHHE TOMOJIOIOB
oensona. IlpeacraBnenre 00 OpPUEHTUPYIOIMIEM JECUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha TpPUMEpPE AaJKUIBHBIX paJUKalIOB, KapOOKCHIIBHOM,
TUJAPOKCUIIBHOM, aMMHO- M HHUTPOTPYMIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoiia. [lomumepusanus cruposa. CrocoObl MONTyYeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytasle HedTanbie Ta3pl. Hed1h u e€ mpoucxoxuenue.
KameHHbIi yroias ¥ mpoaykTsl ero nepepadotku. CrnocoObl nepepaboTKu HEPTH:



NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHUPOIIU3.
[IpomykThl nepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTU U B OBITY.

['eneTnueckas CBsA3b MEKIY PA3IUUHBIMU KJIACCAMHU YTIIEBOJIOPOAOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEUIEHUs TajoreHa Ha TUAPOKCOTPYMNIY, HUTPOTPYyIIly, LHAHOTPYIIY,
amuHoOrpynmy. /JleficTBue Ha TraJlOreHNpOM3BOJHBIE BOJHOTO M CHUPTOBOIO
pactBopa mEnound. B3auMoaencTBue NUraJlOr€HAIIKAHOB C MAarHueéM U IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COCIUHEHHUSIX. Hcnonp3oBaHue
raJIOTEHIPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB W HMX MPEBPALLCHUN:
u3ydeHue (PU3MYECKUX CBOMCTB YIJI€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IMYHBIX KiIaccoB (0OeclBEUYMBAHUE OPOMHON WM
WOJHOM BOJBI, pacTBOpa IMEpPMAaHraHaTa Kajus, B3aWMOJCHCTBHE alleTUIIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kayecTBeHHOE OOHapyKEHHUE
yriaepoja MU BOJOPOJAa B OpPraHMYECKUX BELIECTBAX, MOJYYEHHE IJTHIICHA H
U3y4EHUE €ro CBOMCTB, O3HaKomiieHue ¢ Kosuekuusamu «Hedte» u «Yromby, ¢
oOpasamMu IJIAaCTMAacC, KayyyKOB M PE3UHbl, MOJEIUPOBAHUE MOJEKYJ
YTJIEBOAOPOIOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxaimme oprannyeckue coeIMHEHUsI.

[IpenenbHble ogHOATOMHBIE chnUPThl. CTpoeHHE MOJIeKyNl (Ha mpumepe
MeTaHoia W 3TaHona). ['omonormueckuid psa, obOmas Gopmyna, H3OMEpPHS,
HOMEHKJIaTypa U  kiaccupukanus. @Dusznyeckue CBOWCTBA  MPEAENIbHBIX
OJTHOATOMHBIX CIHUPTOB. BoOIoOpoaHbIe CBSI3M MEXKIAYy MOJEKYJIAMH CIUPTOB.
XHAMHMYECKHE CBOMCTBA: pEAaKUUU 3aMEIIEeHMs], JAEeTuApaTalyy, OKHUCIICHMS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU W  HEOPraHMYEeCKUMHU  KHUCIOTAMH.
KauecTtBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[€MCTBUE 3TaHOJA U METAHOJIA
Ha opraHu3M uejoBeka. CrnocoObl TOJYyYeHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEHKIaTYpa U u3oMmepusa. OcoOeHHOCTH (HU3UYECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHOUPTHI — ASTUICHIJUKONIb W riuiepud. dusndeckue u
XUMUYECKHE CBOMCTBA: PEaKUWU 3aMEUICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMMH KHCJIOTaMH, KAauyeCTBEHHAs peakUus Ha MHOT0aTOMHbIE
cnupthl. [IpencraBienre 0 MexaHW3Me peakuuid HYKICOPUIBHOTO 3aMElICHUSI.
JeiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOJy4YeHUS U NPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBl H
oenzosbHOTO siApa. dusnyeckue cBoiicTBa (peHosia. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (eHona. KauecTBenuwvie peakuuu Ha ¢GeHosl. TOKCHYHOCTH (heHomna.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHmibpHBIC COETMHEHUS — JIBICTUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynnbl. ['OMOIOrHUecKUe psiibl allbJIETUI0OB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3HUECKHE CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEAKUUHU
npucoeauHeHus. OKUCIIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUHA HA aJibJCTUbI.
CriocoObI IOJTydeHHs ¥ MPUMEHEHHE aTbJCTHIOB U KETOHOB.

OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust 1 HOMeHKIaTypa. @u3nyeckue CBOWCTBa
OJIHOOCHOBHBIX TMPEICIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakiusi 3TepudUKalMU, PEaKUUH € YydacTHEM YIJIEBOJAOPOIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(dupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOWCTB HEMPEJEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCHOT. IIpeacTaButenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MAJbLMUTHUHOBAS, OJICUHOBAS, .JUHOJIEBAS,
JUHONIeH08as KUCAoThl. CrocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['oMonorudeckuit psin, oOmas dopmyna, HU30OMEpHS H
HOMEHKJIatypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHCJIOHW U
HIETIOYHOM cpee.

XKupsi. Ctpoenue, pu3nuecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esiouHoi cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOE.

Mpbuta” Kak COJIM BBICHTUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBHE.

O6mras xapakTepuctuka yrieBogoB. Knaccuduxkarus yrieBonoB (MOHO-, AH-
¥ Tonucaxapunbl). MoHocaxapuapl: TIIIOKO3a, (PyKTO3a, TajakTrosza, puodo3sa,
ne3okcupu0o3a. Ou3nMvecKkre CBOMCTBA U HaxoxiaeHUe B npupoiae. dorocuures.
XUMHUYECKHUE CBOMCTBA INIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U albJICTUIHON
rpynn, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. I[IpuMeHeHue TIIIIOKO3bI, €€
3HAYEHHE B KU3HENAEATEIBHOCTU OpraHusma. /[ucaxapuasl: caxapo3a, MajabTo3a U
JmaKkTo3a. BoccranaBiMBaronye 1 HEBOCCTaHABIMBAKOIIME qucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxaenue B mpupoje u npumeHeHue. [loamcaxapuapl: kpaxmar,
VIMKOTEH W 1esunosio3a. CTpoeHHE MakKpOMOJICKYJ Kpaxmasia, T[JHUKOreHa |
HeJuTroNo3bl.  PU3MUECKHE CBOWCTBA Kpaxmana W LEJUIOJI03bl. XUMHYECKHUE
CBOMCTBA KpaxMaya: THUAPOJIM3, KAYECTBEHHAS PEAKUHS C HOJOM. XUMHYECKHE
CBOMCTBA IIEJUTIOJIO3BI: THIPOJIN3, TOMydeHne 3PupoB 1esutoio3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIEIK).



OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUS BEIIECTB WU UX MPEBPAILICHUI:
PAacCTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJEHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHWE ATWJIOBOTO CIMPTa B aJIbJCTHJ HA PacKaJ€HHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albAeTuabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(ll)), peakmus raunepuHa
ruapokcugom Meau(ll), xumMuueckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ ruapokcuaom Menu(ll), BzammopaeicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE KCIEPUMEHTANbHBIX 3a/1ad 1o TeMaM «CHupThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A30Tcoep:Kale OpraHudecKue coeIMHeHUsl.

AMUHBI — OpraHuYecKue NMpou3BOoAHbIE ammuaka. Kiaccudukanus aMuHOB:
anupaTUuecKue W apoMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crpoenue mouiekyl1, obmias ¢opmyiia, U30Mepus, HOMEHKIATypa U (U3HUICCKUE
CBOMCTBa. XMMHUUYECKOE CBOMCTBA anv(paTUYCCKHMX aMHHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOM.
Comnu anKuIaMMOHUSL.

AHWIMH — TPEACTaBUTEIb aMHHOB apomaThueckoro psga. CrtpoeHue
aHuiauHa. B3auMHoe BIMSHUE TPyNI aTOMOB B MoOJIeKyse aHuianHa. OcOOEHHOCTH
XUMHYECKUX CBOMCTB aHmiIMHA. KauecTBeHHBbIe peakinmu Ha aHWIMH. CIOCOOBI
MOJy4yeHUs] U TpuUMeHeHue anudartuueckux aMuHoB. llonydyenue aHumiamHa U3
HUTPOOEH3071a.

Amunokucnotel. HomeHnknatypa u uzomepusi. OTAeabHbIe TPEICTABUTENIN O
AaMUHOKHUCJIOT: TJIMUMH, ajlaHuH. @Ou3ndyecKue CBOMCTBA  aMHHOKHCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM@(OTEpPHBIX OPraHUYECKUX
COCIMHEHUN, peaklusi TMOJUKOHJICHCAIIMU, O00pa30BaHUE MENTUIHON CBS3H.
buonoruueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUIPOJIU3 TIETITH]IOB.

benku kak npuposHbie TojauMepbl. IlepBuyHas, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIN3, JCHATYpaIlus,
Ka4eCTBEHHBIC PEaKIINU Ha OCIIKHU.

DKCIepUMEHTAIbHBIE METOJbI M3YyYCHHS BEIIECTB W MX IPEBpaIlCHUN:
pacTBopeHue O€JIKOB B BOJIe, JeHaTypalus OEJIKOB MpH HarpeBaHUU, IIBETHHIC
peakiuid Ha O€JIKM, peIICHUE OKCIEPUMEHTAIbHBIX 33jlad [0 TeMaM
«AzoTcoaepxariue OpTraHUYEeCKue COCIUHCHUS u «Pacno3naBanue
OPTaHUYECKUX COCIUHCHUI.

BricoxkomosiekyJisipHbIe COeIMHEHHUS.

OCHOBHBIEC TOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3AIUU, CPEIHSST MOJIEKYJIIsIpHast



macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALINS.

[Tonmumepuble wmatepuanbl. [lmactMacchl  (MOAMATHIIEH, MOJUIIPOIMJIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, IMOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DJ1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypasnpHbIe (XJIONOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsbl CHEUHUAIBHOTO Ha3HA4YECHUS (TeduioH, KeBJap,
3JIEKTPONPOBOISALINE MTOJUMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS] BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PELICHUE OJKCIEPUMEHTAIBHBIX 3adad Io Tteme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérneie 3anaun.

Haxoxnenue MoJieKyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs IO
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOASIIMX B €ro0 COCTaB, HAaXOXKJICHHE
MOJIEKYJISIPHON  (hOpMyJIbI OpPraHMYECKOro COEAMHEHHA MO0 Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklUMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WMJIM CHOCOOOB
MOJIYYEHHUsI, OINpPENEIEHUE JOJHA BBIXOAA TNPOAYKTA PEAKIUH OT TEOPETUUYECKH
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMEeTHbIX CBA3EH PU U3YYEHUHU OPTaHUYECKOW XUMHH B
10 kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaKk W TOHSITUM, NPHUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAyUYHbIE MMOHATHS: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEeOpUsl, 3aKOH, aHallM3, CUHTE3, KiIaccuukauus, HaOIIOACHUE, H3MEPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®dusuka: Marepus, arToM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe€ COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYHUHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorusa: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN M reTepoTpOodHBIM TUN MUTaHUS, OpOXKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, VYIJEBOMBI, JKUPHI, HYKICHWHOBHIE KHUCIIOTHI,
(hepMeHTHI.

['eorpadus: monesHple HCKOMAaeMbIe, TOITLUIUBO.

TexHONOTHSI: TMHIEBBIE MPOJYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTaHUS,
MOTOIIIME CPEJICTBA, MATEPUABI M3 NCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX saep. XUMUYECKHM dneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOUEK aTOMOB, KBAaHTOBBIEC YHCJA. DHEPreTUUECKUE YPOBHU U
o lypoBHU. ATOMHBIE opOuTanu. Kinaccupukaims XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-smementnl). PacmpeneicHue 3JCKTPOHOB IO aTOMHBIM  OPOHTAJISM.
DOneKTpoHHBIE KOH(PUTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.

[Tepuonnueckuit 3axkoH U [lepuognueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKoHa U lleprmonnueckoil cucTemsl
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXKHBIX BEIIECTB MO TIpynnaMm W NepuojaM. 3JHAYCHHE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHYecKass CBs3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBA3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIA. JHEPrUs U AJIMHA CBSA3U. [[0MApHOCTH, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBsaA3u. Bonpopoanas cBs3b.
MexmoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXKHOCTU aTOMOB. CBSI3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHHEM (Ha MpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX COEIMHCHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJEKYJISIpHOTO W HEMOJICKYJISIPHOTO  CTpO€HMs.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbix cucremax. Mctunueie pactBopsl. [IpencraBnenue o
KOJUIOUJHBIX pacTBopax. CnocoObl BBIpKEHUS KOHIICHTPAIIMA PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B paCTBOPE, MOJISIpHAS KOHUEHTpalus. HacelmeHnsie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHATbHBIC
Ha3BaHM OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMUECKOW M OpraHHYecKOi
XUMHUHU. 3aKOH COXPAHEHUs MAacCChl BEILECTB; 3aKOH COXPAHEHHSI U NPEBPALLCHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TernoBble 3Q(PEeKThl XUMUUECKUX PEaKIUu.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XUMUYECKOUN peakiinu, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB.
['oMOreHHBIE U reTepOoreHHbIe peakunn. Katanus u KaTaau3aTopsl.

OO6patumble U HeOOpaTUMbIE peakIuu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHs. DaKTOpHI, BIUSAIOIIME HA TOJIOKEHUE XUMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJICHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanus. CuibHbIE W cla0ble DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHa,
nienoyHas. Bomopoausiii mokazarens (pH) pactBopa. I'maponu3s comneit. Peakiuun
MOHHOTO0 OOMEHa.

OKHUCIUTENPHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHp  OKHCIICHHS.
OkucnuTens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUS.
Baxkneiiime OKMCIUTENM W BOCCTAHOBUTENHM. MeTon 3JeKTpOHHOro OajaHca.
DNEeKTpOJIN3 pacTBOPOB U PACILJIaBOB BEILIECTB.

OKCIIEpUMEHTANIbHBIE METOJbl HM3yYEHHUS BEIIECTB W UX MPEBPALLICHUI:
pa3lIoKEHWE TEPOKCUIA BOJIOPOJAa B MPUCYTCTBUM KaTalIM3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEIETOK, TPOBEICHHUE PEaKIIMil MOHHOTO OOMEHA, OIpe/iesieHre
Cpeapl PacTBOPOB C IOMOIIBIO HHIUKATOPOB, U3YYECHHUE BIIMSHUS PaA3JIUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMH U MOJOKEHHE XHUMHUYECKOIrO
PaBHOBECHSI.

Heoprannyeckasi xummusi.

[Tomoxenne HemeraiuioB B Ilepuoanyeckor cUCTEME  XMMUYECKUX
anemenToB J[.M. MenneneeBa u 0COOGHHOCTH CTpOEHHUS UX aToMOB. Du3ndeckue
CBOMCTBa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMEpPe KUCIOpPOaa, CEphl,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢usndeckue M XHMHYECKUE CBOMCTBA: PEaKIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBHUTEIbHBIE  CBOWMCTBA. [mMapuuasl.
TorIrMBHBIE SJIEMEHTHI.

l"anorensl. Haxoxzaenue B mpupoje, cnocoObl MoJydeHwus, (pusnyeckue u
XUMHUYECKHE CBOWCTBA. ['asoreHoBoopoasl. BaxHenne KucaopoacoAepKallIne
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUICHHbIE CIOCOOBI MOJTYUYECHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U uX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIIEHHBIE CIIOCOOBI MOIYYCHUS
kuciopoaa. OPU3NUYECKHE U XMMHUYECKUE CBOICTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. HaxoxaeHue B TMpupoje, CHOCOObl MONy4YeHUs, (U3NYECKUEe u
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepbui(IV), okcun
cepol(VI). CepHucTtas u cepHasi KUCIOTHI M uX coidu. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHN.

A3zor. Haxoxaenue B mpupojie, CHOCOObI MONy4YeHHUs, (QU3NYECKUE U
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUIbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI 1 BX coytii. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMenenue a3ora
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxxnenue B mpupoje, crnocoObl MOMydeHHUs, (PU3HYECKUE U
xumuueckue cBoiictBa. Pochunasl u ¢dochun. Oxcunbl docdopa, dhochopHas
kucinora u e€ conu. Ilpumenenme docpopa u ero coenuHeHuil. PochopHbie
yI00peHHUS.

VYraepon, HaxoxaeHue B mpupoAe. AJUIOTpomHBIE  MOAUPHUKAIUU.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yraepona(ll), oxcun yrimepona(IV), yronbpHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpriMeHeHne MPOCTHIX BEHIECTB, OOpPa30BaHHBIX YTIEPOJOM, U €ro
COETMHEHUH.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MoiaydyeHus, (hU3uvecKkue u
xuMuueckue coiictBa. Okcua kpemHus(IV), kKpeMHHEBas KHCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUs U ero coeanHeHui. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonmoxenne metamioB B [lepnoanyeckoil CHCTEME XUMHYECKUX AJIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O00JOUYEK aToMOB MeTaioB. OOmue
¢u3nueckue cBoricTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

DNEKTPOXUMHYCCKUI Pl  HampspkeHuid  MetamwioB.  OO0mme  crmocoObl
MOJTyYEHUs METaJJIOB: TUIPOMETAJUTYPIrus, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. Ilonarue o koppo3uu MeramuioB. CrnocoObl 3alIUThl OT
KOPpO3UH.

O6mass xapakrepuctuka MetauioB [A-rpynmel Ilepuoanueckoit cuctembl
XUMHUYECKUX dyieMeHToB. Hatpuii u kanuii: mnomydyenue, ¢Qusnueckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mras xapakrepuctuka metawioB I[A-rpynmer Ilepuoandeckoil cucTembl
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJbliMii: mnonydyeHue, ¢Gu3MUecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HX COCAUHEHUHU.
XKécTtkocThb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



AnroMuHUiL: TIoNydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
MPOCTOTO BeIlleCTBA M €ro coeAuHeHud. AmdorepHbie CBOMCTBa OKCUAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO6miass  XapakTepuUCTUKa MeETaUIoB MO00YHBIX moarpynn  (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nvecKrue U XMMUYECKUE CBOMCTBA XpOMa M €ro coeuHeHui. OKCUuanpl 1
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel U auxpomatsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nveckue W XHUMHUYECKHE CBOWCTBA MapraHila M €ro COEIUHECHUM.
Baxneiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

OU3NYECKUEe U XUMMHYECKUE CBOMCTBA XKeje3a U ero coeauHeHu. OKCUIpbI,
rugpokcunsl u conu xeneza(ll) u xenesa(lll). [onyuenne u npuMeHeEHUE Keae3a
Y €r0 CILIABOB.

Pu3NYeCKUe U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
MIPUMEHCHUE MEJIU U €€ COCTUHEHU.

[uuk: monydyeHue, (U3MUECKME M XHMHYECKHE CBOWCTBA. AMQpOTEpHbIE
CBOICTBA OKCHJIA ¥ TUJIPOKCUAA IMHKA, TUAPOKCOKOMIUJIEKCHI IMHKA. [[puMeHeHne
LMHKA U €r0 COCIMHECHUM.

OKCIEpUMEHTAIbHbIE METOJIbl HM3YyYEHHUS BEIIECTB WU UX MPEBPAILICHUII:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KHCJIOPOZE, HU3YYEHHE KOJUIEKUMH «MeTamibl M CIUIaBbl», B3aUMOACHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA W KEJe€3a C pacTBOpPAMHU KHUCIOT H
1IeI04Yeld, Ka4eCTBEHHbIE PEAKI[MM Ha HEOPTaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
W KaTUOHBI METAJIJIOB, B3aMMOJICUCTBUE THIAPOKCUIOB ATIOMUHUS U IHHKA C
pacTBOpaMM KHUCJIOT M LIENOYEH, PEIIEHNE dKCIIEPUMEHTAIBHBIX 3aa4 10 TEMaM
«T"anorensl», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COCAUHEHUS»,
«MeTtasibl TIIAaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX TTOATPYIII.

XUMHUS U JKU3HD.

Ponp xumuu B oOecrieueHnn yCTOMYMBOTO pa3BUTHs YesoBeuecTBa. [lonaTue
O HAy4YHBIX METOJAaX IMO3HAHUSI W METOJOJOTHMM HAy4YHOTO HCCIIEIOBaHUS.
Hay4Hble npuHIMIBI OpraHu3alid XUMUYECKOT0 MPOU3BOACTBA. [IpoMEBITIICHHBIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpombIlIeHHBIE CIOCOOBI MOTYyYEHUS METAILIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOUIEH CpENbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPreTHUeCcKoi 0€30MacHOCTH.

Xumuss W 300poBbe 4yenoBeka. JlekapcTBeHHble cpeactsa. [Ipasuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poyib XUMUHN B pa3BUTUN MEIUIIMHBI.



XWMHS THIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE N100aBKu. Poib xumun B
oOecrieyeHuu MUIIeBOM 0€3011acHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. beitoBas xumus. [IpaBuia
0€30MMacHOr0 HCIOJIb30BaHMs TIPENaparoB OBITOBOW XUMHUH B IOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMHUS B CENbCKOM X03siiicTBe. OpraHndyeckue U MUHEpaIbHbIE YAOOPEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTEpHaJIbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuainel 17 31eKTpoHukd. HaHoTeXHOIOTHH.

Pacuérnbie 3agaun.

Pacuétel: Macchl BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIHYECTBY
BEILECTBA, Macce WU OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUUU BEIIECTB,
Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEII[ECTB HMMEET MpUMECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) IMPOIYKTa
peakuyMu, €ciad OJHO M3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JIOJIEd PACTBOPEHHOIO BEMIECTBA, MACCOBOM JOJM W MOJSIPHOM
KOHLIEHTpallud BELIECTBA B PACTBOpPE, JOJM BbIXOJA NPOAYKTa PEAKUUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TpPU  HM3yYeHHH OOIIed U
HEOpPraHUYeCKOW XUMHUH B 11 Kjacce OCyIIEeCTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U TOHITHH, MPUHATHIX B OTJEIHHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOTI'O IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, rumoTesa,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®usuka: Marepus, MUKPOMHUpP, MaKpOMHp, aToOM, »JJEKTPOH, TMPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIAa, SHEPTE€TUYECKUI YPOBEHb,
BEILIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHME BEUIECTBA, WJICAJIbHBIN Ta3,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knerka, opranusm, 3KocucTema, ouocdepa, MeTaboInu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKU, YKUPHI, YTIIEBOIbI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYpCBHI.

TexHoOorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJLUIYPIHsi, CTPOUTENIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
bapmaneBTUUECKas IPOMBIIUIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaparoB, IMPOU3BOJACTBO  KOHCTPYKIHMOHHBIX MarcpuajlioB, OJICKTPOHHAsA
IMIPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTHUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA YI'JIVBJIIEHHOM YPOBHE CPEJHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHUCTEMHO-IEATENBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUs BBIICICHBI CJICAYIONIME COCTaBIIAIONIME: OCO3HAHHUE
OOYYarOIIMMUCS POCCHUHCKON TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOpPMaMu [IOBEJCHUSA;, HaIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh 1I€JIA U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pPE3ylbTaThl OCBOEHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEILHOM M MPAKTUUYECKON JesTeIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiii 00pa3oBaTeIbHON JeATEILHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIILHOM M TPAKTUUECKON JesTETbHOCTH
oOyyJarommxcsi B MpOoIecce pean3anur o0pa3oBaTEIbHON JEATeIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUS 00YUYAIOIIUMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax U TpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUIOB YUEOHON ACSITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIMTAHHUS:

LIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIIEIIUIO0
OTE€YECTBCHHON XMMUH;

YB@KEHHSI K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU U MPAKTUUYECKOTO
NPUJIOKEHUS XMMHHM, OCO3HAaHMSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yJbTar
JUTNTENIbHBIX ~ HAOMIOEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;



MHTEpECa M IO3HABAaTEJIbHbIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOLIEM
aHanu3e MHPOpPMALUU O MEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO OBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
MOCTYIIKOB;

4) popMupOBaHUSI KYJILTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOoro U Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIoficHUs TpaBwil 0e30MacHOTO OOpallleHusi ¢ BelIecCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHUMAHUS LEHHOCTH TpaBW HMHAMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HaHUsl MOCEACTBUNA W HEMpPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEAOBATENIbCKOM
NEeSATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYruxX BHUIAX
NESTENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3a1ad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccuil pa3IudyHoro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBOKEHUS K TPYAY, JIOJAM TPyJla U pe3yJibTaTaM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HHAMBUAYAJbHON TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHM, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 11eJ1eCO00Pa3HOr0 OTHOILIEHUS K MPUPOAE KAK HUCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUSl TJI00ANTBHOIO XapakTepa SKOJIOTHYECKUX MpOoOJeM, BIUSHUS
YKOHOMHYECKHUX MMPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHON CPEJIbl;



OCO3HAHUS HEOOXOJUMOCTH WCIOJIL30BAHUS JOCTIDKCHHA XUMHUHU IS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKAIOLIEH
MPUPOJIHOM Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILIAT HX;

HaJWYUsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATEIbHOCTU HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLHAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHUSI aKTUBHO TMPOTUBOCTOATH HJICOJOTUU
xemoobuu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUs €€ poJikd B
GbopMHpPOBaHUU PALNMOHATIBLHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPUPOJbI U YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHH JJIS  COBPEMEHHOU
UMBWIN3ALMA: B €€ TyMaHUCTUYECKOW HANpaBJIECHHOCTH M BAXXHOW pOJU B
CO3/JaHUM HOBOM 0a3bl MaTepUATLHON KYJIBTYPhl, B PEIICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM U DKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTIeYeHUN
YCJIOBUM YCHENIHOTO TPY/la U IKOJIOTHYECKH KOMMDOPTHON KU3HU KAKIIOTO YJICHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJO0B
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOMIEro MUpa |
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000OCHOBAHHBIC 3aKITIOYEHUS Ha
OCHOBE HAay4dHbIX (DAaKTOB U MMEIONMIMXCS JIaHHBIX C IIeJIbI0  TOTY4YeHUs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSATENFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JIs
perieHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpECa K MTO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW MO XHMHUHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSIM TPyJa B Pa3IMUHBIX cdepax MpodecCuoOHATbHON
JIEATEIIbBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJabTaThl OCBOCHHS MPOTrpaMMbl MO XMMHUHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOydaIOIIHUXCSA
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIe MOHSATHUS, OTPAKAIOIIUE
IIEJIOCTHOCTh, HAyYHOW KapTHUHBI MHUpa H CHeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, SHEPTUs, SIBIICHUE,
mpoliecc, CUCTeMa, HaAyYHBIM (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaJbHbIC Y4eOHbIC NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHEBIE,

PErYJISITUBHBIE), o0ecreynBarome (dopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COI[HAIBHON KOMITETEHIIUU 00yUYaIOIuXCsl;
CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a30BbIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMyNUpOBaTH W aKTyaJlU3UpPOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCIIATh LEJIU JCATECIBbHOCTH, 3aJaBas IApaMETPbl U KPUTEPUMU HX
JIOCTUKEHUSL, COOTHOCUTD PE3YIbTAThI ACATEIBHOCTH C ITOCTABJIEHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICJIATh XapPAKTEPHBIC MPU3HAKU TMOHATUM W YCTAHABJIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIA KJIacCU(UKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHaBJIMBATh IPUYUHHO-CICACTBEHHBIE CBA3U MEXKAY HU3y4acMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTMYECKUE pacCyXJAeHUs (MHIAYKTUBHBIC, JCAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

NPUMEHSATH B IIPOLIECCE MO3HAHUS HUCIIOJIb3YEMbIE B XUMHUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJENH, MPEOOPA30BbIBATH MOJEIBHBIE MPEACTABICHHS — XUMUYECKUI
3HaK (CHMBOJI) JJIEMEHTa, XHUMHYECKas (opmysia, ypaBHEHHE XUMHUYECKOU



peakuuy — MpU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHX 3a]ad,
IPUMEHATh HAa3BAHHBIE MOJEIJIbHBIE MTPEICTABICHUS JIJIsl BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaEMBbIX BEUIECTB U XMMHUECKHUX PEAKIIHUM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHUS:

BJa/IeTh OCHOBAaMHM METOJIOB HAy4YHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKHX
peaxKLuit;

(GopMyTUpOBATh LIETHN U 33Ja4U UCCIIETOBAHMS, UCIIONIb30BATh MOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHI B KAYeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3BI IO MPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIQZIETh HAaBBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS W MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOIIOJaTh 33 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OopMyIHpOBATH
0000IIEHNS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIEIOBATENbCKOM M  MIPOEKTHOU
NEeATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPAaKTUYECKHX 3a]ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMSI.

3) pa6oTa ¢ uHpopMaHeEii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAaX HH(OpMauuu (Hay4dHO-
NOMyJsipHasi JIUTEeparypa XUMHUYECKOTO COJIEp)KaHMs, CIpPaBOYHbIE IOCOOHS,
pecypcbl MHTEpHETa), aHanM3upoBaTh WHPOPMALMIO PA3NIMYHBIX BUAOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(opMynMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orObope wuH(popmali, HEOOXOAUMOW JJisi BBINOJIHEHUS YYEOHBIX 3aaay
OIPEIIECIIEHHOTO TUTIA;

NpUOOpEeTaTh OIBIT HCIOJB30BaHUSA HWH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KayecTBE CpejaAcTBa Npu pabdoTe C
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAaMeTHble ((pusmueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiicTBUS:



3aaBaTb BOIIPOCKHI I10 CYHICCTBY O6CY>KI[2[CMOﬁ TCMBI B XO0JC AHajiora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C MPE3EHTALMEl Pe3yJIbTaTOB IO3HABATEIbHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peau3alni Yy4eOHOTO MpoeKTa, U (OPMYyINPOBATH BBIBOIBI
10 pe3yjbTaTaM HPOBEAEHHBIX HCCIEIOBAHMM IYTEM COIJIACOBaHMS MO3ULUI B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryisiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiICTBUS:

CaMOCTOSITENIFHO ITUTAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JeSITENIbHOCTD, OMpezensas e€ Iend W 3a7add, KOHTPOJIUPOBAaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh NpEIIaraéMblid aJIroputM JACHUCTBUH Ipu
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboisee
2hdeKTUBHBIN Ccroco0 MX pereHuss ¢ y4ETOM TOJydYeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIIATh CAaMOKOHTPOJb JCATEILHOCTH Ha OCHOBE caMoOaHajau3a H
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMEBI 10 XUMHUH Ha YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHEro oOIero oOpa3oBaHUs BKIIOYAOT CIEHU(PUUYSCKUE
JUIs1 yaeOHOTro TIpeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI e CTBUI
110 OCBOCHUIO, MHTEPIIPETAIMHA U MPEOOPa30BAHKIO 3HAHUN, BUIBI JACATEIHHOCTH
10 TIOJIYYCHHWIO HOBOTO 3HAHHWS W NMPUMCEHCHUIO 3HAHWHA B Pa3IUYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C XUMHEH. B
nmporpaMme MO0 XHWMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
W3YYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHMSI Kypca «OpraHuueckas XUMUSI»
OTPaXKaIoT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHUH OPraHUYEeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYECHUU YCTONYHUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM, IHEPTeTUUECKOM U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MaTepUasOB,
HOBBIX VCTOYHUKOB DHEPIUH, B obecrieueHnu PalMOHAIBHOTO
IPUPOJIOTIOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYJIbTYpHI
YeJl0OBEKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQZICHUE  CUCTEMOM  XMMHYECKHX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, s-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3als AaTOMHBIX OpOWTanei, HOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAs
rpynma, paaudkai, CTPYKTYpHble (QopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), HM30MEpPHUsl CTPYKTypHas M IPOCTPAHCTBEHHAasl (reoMeTpuyecKasi,
ONTUYECKasi), W30MEphbl, T'OMOJIOTMUECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ- M a30TCOJEpKAIllUe OPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEOpPUHU, 3aKOHBI
(nepuonmueckuii 3akoH /. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHUsSI MacChl BELIECTB, 3aKOH COXPAHECHHUS
U [PEeBPALEHUS HSHEPruM NpH XHUMUYECKUX PpPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIHEe B OCHOBE
MOHUMAaHUsI IPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBJICHHI; MpPeICTaBICHUS
O MEXaHU3MaX XHMHUYECKMX PpEaKUUH, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aMMHOM BJIMSHUU aTOMOB U I'PYIIIT aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me3oMepHbId 3¢ dekThl, opueHtantsl I u Il pona);
(aKTOJOrMYECKUE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATEIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAy4YHbIX  NPHUHLIMIAX  XUMHYECKOTO
POM3BOICTBA (Ha MpUMEpe MPOU3BOJICTBA METaHOJIa, epepadoTKu HePTH);

c(OPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpPHbIC NMPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHSITHS MpHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKpbIBaTh UX CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUMHA  ITOCPEICTBOM  COCTAaBJICHUSA
AJIIEKTPOHHOIO 0ajaHca JTUX pPEaKLUi, peakuuil HOHHOro oOMEHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;



M3TOTaBJIMBATh MOJIETU MOJEKYJ OPraHUYECKUX BEUIECTB NI WILTIOCTPALIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATH MPHHAIICKHOCTh W3YUCHHBIX
OPraHWYECKUX BEIIECTB IO UX COCTAaBY W CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS [0 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAUTh TpUBUAJIbHBIE HA3BaHUS JIA OTIEIbHBIX
MpPEICTaBUTENIC OpPraHUYEeCKUX BEIIECTB (ITUIICH, alleTUJICH, TOJIYOJI, TJIUIEPHH,
ATWICHTINKONb, (eHON, (OpMANbICTHI, aleTATbICTHa, aleToOH, MypaBbHUHAS
KHUCJIOTA, YKCYCHAsl KUCIJIOTa, CTEAPUHOBAsI, OJIEMHOBAsI, MAJIbMUTUHOBAST KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWIIWH, AUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMNPENENATh BHUJ XUMHYECKOW CBS3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W MOHHAasl CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TIOJIOKEHHSI TEOPUU CTPOCHHS
opranndeckux BemectB A. M. byTieposa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTABUTENCH pa3IMnyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, AJIKEHOB, aJKa/IMCHOB,
aJKWHOB, apOMAaTUYECKHUX YIJIEBOJAOPOAOB, CIUPTOB, ajbJErUI0B, KETOHOB,
KapOOHOBBIX KHUCJIOT, MMPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JW- W TMOJUCAXapHUI0B),
WUIIOCTPUPOBAaTh ~ TE€HETUYECKYI0  CBSA3b  MEXIAY HHUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIHil C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMUPOBAHHOCTh YMEHHUS TOJATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH OPraHWYECKUX COCAUMHEHUN OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3U (G- U T-CBA3M), B3AUMHOI'O BJIMSIHUS AaTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKH MU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIQJICHUSI CUCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAONIOACHUH, U3MEPEHUH, MOJICITUPOBAHUY, YKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBIE onepanuu
MBICIIUTENILHON JIESITEIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IleHue,



CUCTEMATHU3AIINIO, BBIABICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€Ud — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATh B3aUMOCBSI3b XUMUYCCKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MATE€pUAIbHOTO E€AUMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETBl MO XHUMHUYECKUM
dbopmynamM U ypaBHEHHUSM XUMUYECKUX PEAKIUN C HUCIIOIh30BAaHUEM (PU3UYECKHUX
BeNMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX
BEILIECTBA C KOJMWYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOU
(GopMysbl BEUIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM XHMHYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULMNA  DKOJIOTUYECKOM  O€30IacHOCTH  MOCJHEACTBUS  OBITOBOW U
IPOU3BOJCTBEHHON JIESATEIBHOCTH YEJOBEKAa, CBSI3aHHOW C IepepaboTKon
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JJISl IPUHSITUS TPAMOTHBIX PEIICHUMN
npo0JieM B CUTYyaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAMOCTOSITENIBHO IUIAHUPOBATh M TPOBOJIUTH
XUMUYECKUNA DJKCMEPUMEHT (TOJIy4eHHE W W3YyUYEeHHE CBOMCTB OPTraHUYECKHX
BEILIECTB, KAaYECTBEHHBIE pPEAKUUM YIJIEBOJAOPOJOB pAa3IMYHBIX KJIACCOB H
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHHUE HKCIEPUMEHTAIbHBIX
3alady 10 pAaClO3HABAHUIO OPTraHWYECKHUX BEIIECTB) C COOIIOJEHUEM MPABUII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU M JIA0OPATOPHBIM O0OPYIOBAHHUEM,
dbopMyIMpoBaTh 1Eb HWCCJIEAOBAHMS, NPEACTABIATh B pa3iudHoil  (opme
pE3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOJI0/1aTh MpPaBUIJIA HKOJOTUYECKU I11€1eCO00pa3HOro MOBEACHUSI B OBITY U
TPYJOBOM NEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHYECKOIO JEWCTBUS HA >KUBBIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBISATh IICJICHAMPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIIMU B pa3IUYHBIX UCTOUHHUKAX (HAy4YHasi U yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBOi uHpopManuu, MHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U HUCIOIb30BAThH
B COOTBETCTBHUU C MOCTABJIEHHON y4E€OHO! 3a1auei.



11 KIIACC

[IpeameTHBIC pe3ynbTaThl OCBOSHUS Kypca «OOmas W HeopraHWYecKas
XUMUSD» OTPaXKaroT:

c(OpPMHUPOBAHHOCTh TPEJICTABIICHUNA: O MATEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTHU SIBJICHUW NPHUPOIbBI, O MECTE€ W 3HAYCHUH
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK M €€ poju B 00€CIeUeHUH YCTOMYHMBOTO
pPa3BUTHS, B PEHICHUU TPOOJEM SKOJOTHUECKOM, PHEPreTUYECKOM U MHUILEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTE€pHAlIOB, HOBBIX
VMCTOYHUKOB SHEPIHM, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJIONOJIb30BaHUs, B
GbOpMHpPOBAaHUM MHUPOBO33PEHUS W OOIIEH KyJbTYphl UYEIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOJTHOU

cperne;
BJIQJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHA, KOTOpas  BKIJIIOYACT:
OCHOBOITOJIATAIOIINE TOHATHSA — XHMHYCCKHH DJCMEHT, aToM, SApO aToMma,

M30TOIIBI, JJICKTPOHHAS 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOoMa, TuOpHau3alus aTOMHBIX OpOuWTajneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBsA3b (KOBAJICHTHAsl, HWOHHAs, METaJUIMYecKasi, BOJOPOHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKas peakUus, pacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTUYECKAs TUCCOLMALUSA, CTENEHb JAMCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM d(PPeKT
XUMHUYECKON peaKIui, CKOPOCTh XUMUYECKON peaKIui, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOJUTHUECKON AMCCOLUAINM, MEPUOJUUYECKUIM
3akoH JI.1. MennaeneeBa, 3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPAILCHUs] SHEPTUM NIPU XUMHUYECKUX PEAKIMUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JACUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMHUHU, MHPOBO33PEHUECKHE 3HAHMS, JEXKallue B OCHOBE IOHHUMAHHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IIPEICTABICHUS] O CTPOEHHWU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSPHOM H
HAJMOJIEKYJISIPHOM ypPOBHSAX; TPEJICTAaBICHUA O MEXaHU3MaxX XHUMHYECKHX
peakuuii, TEepPMOAUHAMUYECKUX W  KHHETUYECKUX  3aKOHOMEPHOCTSIX  MX
MPOTEKAaHMS, 0 XMMUYECKOM PABHOBECUH, PACTBOPAX M JIHUCHEPCHBIX CUCTEMAX;
(dakToNIOrUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHHMH U O€30ImacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAyYHBIX MNPUHIOUIAX  XUMHUYECKOIO
IIPOU3BOJCTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONKMCAHUH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;



c(hOpPMHUPOBAHHOCTh yYMEHHSI HCIOJIb30BaTh XMMHYECKYH) CUMBOJIHKY ISt
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPEIETATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSX, BUJI XMMHUYECKON CBSI3U (KOBAJICHTHAs,
MOHHAs, METa/UIMYecKas, BOJOPOJHAs), THUIl KPUCTAUIMYECKON PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTh CBOMCTB BEIECTB OT
BHUJIa XHMHYECKOH CBSI3M U THUIMA KPUCTAJUIMYECKOH pPEMIETKU, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpPMHUPOBAHHOCTh  yYMEHHUM:  KJIAcCU(UUMUPOBATH:  HEOPraHUYECKUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKUE PEAKIIMU IO PA3TUYHBIM TPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO
CTENICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTMMOCTH, YYaCTHIO KaTajau3aropa U
JIPYTHE); CAaMOCTOATENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJI KiiacCUDUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYIO, 00BICHUTEIbHYIO
U TIPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB Y MOHOB XUMHUYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOAOB
ITepuomnueckort  cuctemsl  JI.MI.  MenneneeBa,  UCHOJB3Ys  TOHSTHUS
«QHEPreTUYECKHE YPOBHW», «IHEPreTUUYCCKUE MOIYPOBHHY», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKUE COCTOSIHHSI aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKUX DJJIEMEHTOB U MX
coeluHeHWd 1o nepuogaMm u rpynmnaMm llepuommueckont cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOPMHUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATH
CYIIECTBOBAHUE T'E€HETUYECKON CBS3M MEXKAY HEOPTaHWYECKMMM BEIIECTBAMHU C
MOMOIIIbIO YPABHEHHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOPMHUPOBAHHOCTh YMEHUSA PACKPHIBATH  CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUW; pEeaKIuii HOHHOTO OOMEHa MYTEM COCTABJIICHHS] WX TOJHBIX WU
COKPAIlEHHBIX  MOHHBIX  yPaBHECHWH;  pEaKUUM  TUAPOJIM3A;  pPEaKIuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHMA ¢ YYETOM HMX DHEPreTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOM pEaKUMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEIIECHUS XUMUUYECKOTO PAaBHOBECHS 10]1 BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMHUYECKHUE PEaKIIHH,
JeXallue B OCHOBE IPOMBIIUICHHOIO MOJIYYEHHS] CEPHOM KHUCIIOThI, aMMHaKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKMX IPOU3BOJACTB; LIE€JIECO00PA3HOCTD
IPUMEHEHUsI HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMON 3HAHUM O METOJaX Hay4YHOIo
MO3HAHUA SIBJICHUI NpHUpPOABI — HAOMIOACHUE, H3MEPEHUE, MOJEIUPOBAaHUE,
HKCIIEPUMEHT (pEasIbHbIM U MBICIICHHBIN ), UCTIONb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHUS IIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BEILIECTB
U 11 OOBSCHEHHS XUMHUYECKUX SBJICHWH, HMEIOIMIMX MECTO B MPHUPOJE,
MPaKTUYECKOM AESTEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c()OpPMUPOBAHHOCTh YMEHHMS BBISABIISITh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C
MNOHATUSMU M TPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0Jjiee OCO3HAHHOTO IOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHATUI «MaccoBasl JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA rasza 1mo M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYacCTBYIOIIMX B PEAKLMM BEUIECTB; TEIUIOBOTO 3(dekra
pEeaklnK; 3HAYECHHsI BOJAOPOJHOIO IOKA3aTesl PACTBOPOB KHUCIOT M IIEIOYER C
W3BECTHOM CTEMEHBI0 IUCCOIMAINKM; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAaKUWH, €CId OJHO U3 MCXOJHBIX BEIIECTB JJAHO B BUAE pacTBoOpa ¢
OMpeIeIEHHOM MAacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT TpUMECH); AOJIU BBIXOJA MPOAYKTAa peaKIuu; OObEMHBIX OTHOLIECHUUN
rasos;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUA  DKCIIEPUMEHT  (MPOBEACHUE  peakuuii  HMOHHOrO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONpPEACIICHHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOLIBKD HWHAUKATOPOB, HW3YYEHUE BIUSHUSA
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOW  pEakluu, peUIeHHe
JKCIIEPUMEHTAJBHBIX 3a7a4 1o Temam «Mertamwtey u  «Hemeramis») c
COOJIIOJIEHUEM TpaBUil 6€30MacHOro oOpalieHusl ¢ BEIEeCTBAMU U JIa0OPaTOPHBIM
o0opynoBaHueMm, (GOpMyJIUpOBaTh L€db HUCCIEIOBaHMs, MPEACTABIATh B
pa3nuuHOil opMe pe3ynapTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHUI: COOMIOATh MpaBuia MOJIb30BAHUSI XUMUYECKOM
nocyaoi u 1a0OpaTOpHBIM O0OpYyJOBaHHEM, OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSAMHU I10 BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTBITOB, HKOJIOTMYECKU L€]1ecCO00pa3HOro TMOBEJAEHUS B OBITY U TPYAOBOH
NEATEIbHOCTH B LEJISAX COXPAaHEHHS CBOErO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ yCTOMYMBOrO pa3BUTHUS, OCO3HABaTh OIACHOCTh
TOKCHUYECKOr0 JEHCTBUS Ha UBBIE OPraHU3MBbl ONPEICIEHHBIX HEOPTaHUYECKUX
BELIECTB, MOHUMasi cMbIca nokasarens [1J1K;

c(OPMUPOBAHHOCTh YMEHHUM: OCYILECTBIATh LEICHANPABICHHBII MOMCK
XMMHUYECKON MHPOpMAIUH B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4dHasl
JUTEpaTypa, CpeacTBa MaccoBOM MHpopMauuu, MIHTEepHET U pyrue), KpUTUYECKH
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaLuio, nepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanyecrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThbI padoThI
pecypchbl
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
IIpenmet oprannyeckoit xumuu. Teopus _
11 CTPOCHHUSI OPTaHUYECKUX coequHEeHn A. M. 8 https://resh.edu.ru/subject/
Bytieposa lesson/6149/start/170388/
Utoro no pazneny 8
Paznen 2. YrieBoaopoasl
IIpe/ebHbIE YIIeBOIOPOIBI — ATKAHbL, 1 https://resh.edu.ru/subject/
21 5 lesson/6151/start/
LUKJIOAJIKaHbI
HenpenenbHble yriaeBoI0pOIbL: AJIKEHBI, https://resh.edu.ru/subject/
2.2 14 1 1 lesson/5412/start/
aJIKaJINEHBbI, AJIKUHBI
2.3 ApomaTHuecKkue yriaeBoaopoibl (apeHbl) 8 https://resh.edu.ru/subject/
lesson/4775/start/150494/
[TpupoHbIe HCTOYHUKH YTIEBOJOPOJIOB M UX https://resh.edu.ru/subject/
24 4 lesson/6148/start/
nepepaboTka
2.5 ["aoreHnIpon3BoIHBIE YIIIEBOIOPOIOB 4 1
Hroro mo pasnery 35
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUust
31 Criuptel. eHon 11 1 1 https://resh.edu.ru/subject/

lesson/4769/start/

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/

lesson/5727/start/

3.2

KapOoHUITbHBIC COSTMHEHUS: AlTbJICTUIBI 1
keToHbl. KapOoHOBbIE KUCIOTHI. CII0XKHBIE

21

https://resh.edu.ru/subject/

lesson/4776/start/

https://resh.edu.ru/subject/

lesson/5952/start/



https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/

a¢upsl. Kupbl

3.3 VYrieBonasl 9 https://resh.edu.ru/subject/
lesson/6150/start/150687/
https://resh.edu.ru/subject/
lesson/5413/start/

Hroro no pazaeny 41
Pa3nen 4. A3oTcoaep:ikainiue OpraHnyecKkne coeTHHeHust

4.1 AMUHBI. AMUHOKUCIIOTHI. beaku 12 https://resh.edu.ru/subject/

lesson/4743/start/
Utoro no pazneny 12
Pasnen 5. BoicokomosiekyJIsipHbIE COeTHHEHUS

5.1 BricokoMoneKyIsipHbIe COEUHEHMS 6 https://resh.edu.ru/subject/
lesson/6296/start/212589/
https://resh.edu.ru/subject/
lesson/6095/start/

Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudgposbie)
Ne n/n Konrpoasnsie | IlpakTuyeckue
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aroma. [leproanueckuii 3aKoH https://resh.edu.ru/subject/le
11 u [lepunonnueckas cucteMa XUMHUYECKUX 9 1 sson/6332/start/151021/
anemenToB JI. 1. Menneneena
Crpoenue Bemectsa. MHOroobpasue https://resh.edu.ru/subject/le

12 BEILIECTB 1 1 sson/6479/start/150989/

1.3 XHUMHAYECKUE PEaKIIHH 19 1 3 https://resh.edu.ru/subject/le
sson/4938/start/
https://resh.edu.ru/subject/le
sson/5581/start/

Hroro no pazneny 39
Pa3nen 2. Heopranmdeckasi XuMus

21 HeMeTamb 31 3 3 https://resh.edu.ru/subject/le
sson/5939/start/
https://resh.edu.ru/subject/le
sson/5913/start/
https://resh.edu.ru/subject/le
sson/4960/start/151374/

29 MeTamis 23 2 2 https://resh.edu.ru/subject/le

sson/5814/start/
https://resh.edu.ru/subject/le
sson/3493/start/

https://resh.edu.ru/subject/le
sson/3479/start/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3479/start/

https://resh.edu.ru/subject/le

sson/3514/start/151429/

https://resh.edu.ru/subject/le

sson/3534/start/
https://resh.edu.ru/subject/le
sson/4961/start/

Hroro no pazneny o4

Pa3zpen 3. XumMus u :Ku3HbL

31 MeTtoapl nOo3HAHNA B XUMUU. XUMUS U 9 https://resh.edu.ru/subject/le

: SKI3HD sson/3523/start/

Uroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

[Ipenmer 1 3HaYE€HHE OPraHUYECKOM
XMMUH, IPEACTABICHNE O MHOT000pa3uu
OPraHNYeCKUX COCTUHEHUHN

https://resh.edu.ru/subj

ect/lesson/6149/

DJEKTPOHHOE CTPOCHUE aTOMa yriiepo/ia
(ocHOBHOE M BO30YKIEHHOE COCTOSIHHS).
BasieHTHBIC BOBMOXKHOCTH aToMa yriiepoaa

XHUMUYECKas CBSI3b B OPraHUYECKUX
COCTMHECHMAX. MeXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHs OpraHMYeCKUX
coenquHeHunii A. M. Byrneposa

Buael uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHBIE

3¢ (}HeKThl B MOJIEKyJaX OPraHMYeCKUX
COEIMHEHUN

[IpencraBnenue o KIacCUPUKAIHA U
cucremarnyeckas Homenkarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

Knaccugukanus peakuuii B opraHnyeckon
XAUMUHU



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/

Cucremarusanys 1 00001IeHIE 3HAHUN 10
TeEME

AJKaHBI: TOMOJIOTHUECKHUH PsijI, 001Ias
dhopmyna, HOMEHKIIATypa U U30MEpHs,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI

https://resh.edu.ru/subj

ect/lesson/6151/

10

duznuyeckre 1 XUMHYECKHUE CBOMICTBA
ankaHoB HaxoxaeHue aJlkaHOB B IPUPOJIE.
CrniocoObl OTy4YeHHsI U TPUMEHEHNE AJIKAaHOB

https://resh.edu.ru/subj

ect/lesson/6148/

11

[ukmoankansl: oomiast popmyia,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOCHHSI U XUMUYECKUX
CBOWCTB, CIIOCOOBI TIOTYYEHUS U
MIPUMEHCHHE

12

Pemenune pacyérHpix 3a7a4 Ha
orpeieNieHue MOJICKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTr0 BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIIHUX B €0
cocrtas. Cucremaru3anusg 1 00001IeHNE

3HAHUI IO TEME

13

KonTposabnas pabora

14

AJKEHBI: TOMOJIOTHYECKUN Psifl, 001Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CtpykTypHas 4 LUC-TPaHC-U30MEPUS
aJIKEHOB

https://resh.edu.ru/subj

ect/lesson/5412/

15

PusnuecKue U XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa



https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/

CriocoObl TOTy4eHUs U IPUMEHEHHE

https://resh.edu.ru/subj

16 ATIKCHOB ect/lesson/2436/
[TpakTuyeckas padora Ne 1 o Teme

17 "[lonyyeHune 3TUIIEHA U U3YUYEHHE €TI0
CBOMCTB"
Pemenue pacuéTHbIX 3a1a4 Ha

18 orpeeNieHUE MOJIEKYJISIPHON (hOPMYJTBI
OpPraHUYECKOTO BEIIECTBA
AJKaJIUeHBI: CONPSIKEHHBIE,

19 M30JIMPOBaHHbBIC, KyMYyJIUPOBaHHBIE.
OCc0OEHHOCTH AIEKTPOHHOT'O CTPOSHUS

20 XHWMHYECKUE CBOMCTBA COMPSHKEHHBIX
JINECHOB

1 CriocoOsl OTy4YeHHsI U IPUMEHEHNE
AJIKaJUCHOB
AJKWHBI: TOMOJIOTUYECKUM Psif, 001Iast

29 (dhopMyIia, HOMEHKIIATYPa, dJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(bu3nueckre cBONCTBa

23 XUMHUUECKHE CBOMCTBA AJIKWHOB

24 KauecTBeHHBIE peakiiiy Ha TPOMHYIO CBSI3b

o5 CrniocoObl OTy4YeHHsl U IPUMEHEHNE
AJKUHOB

26 Pemenwe 3a1a4: pac4€Thl 0 ypaBHEHUIO
XMMHYECKON peaKiuu

7 Cucrematusanuus 1 0000IIIeHNE 3HAHNH 1O
TeMe

28 ApeHBbI: TOMOJIOTUYECKUH psif, oO1Iast https://resh.edu.ru/subj

ect/lesson/4775/start/



https://resh.edu.ru/subject/lesson/2436/
https://resh.edu.ru/subject/lesson/2436/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/

bopmya, HOMEHKIAaTypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a ¥ TOoNyoJ1a, X pusnyeckne
CBOMCTBA

XUMHUYECKUE CBOICTBA apEHOB: pEaKIIMKU

29
3aMeIeHUs
XHUMUYECKUE CBOMCTBA apEHOB: PEAKIIMU
30 MIPUCOSANHEHUSI, OKUCIICHIE TOMOJIOTOB
OeH3omna
31 OCOoOEHHOCTH XMMHYECKHIX CBOMCTB
CTHpOJIa
Pemenue pacu€rHeix 3a1a4 Ha
32 orpeaeNeHue MOJIEKYIAPHOUN HOPMYIIBI
OpPraHUYECKOTO BEIIEeCTBA
33 CrniocoOsl OTy4YeHHsI U IPUMEHEHNE
apeHoB
34 I'eneTnyeckas CBA3b MEXKAY Pa3TMUHBIMU
KJIacCaM¥ YTJIEBOJIOPOJIOB
Pacu€thl mo ypaBHEHUSIM XUMUYECKUX
35 peakuuii. Cucremaruzanus u 00001eHrne
3HaHUM MO TeME
36 [Ipuponnsiii ra3. [lonytHble HeTAHBIE
rasbl
37 KameHHBIH yroib v IPOAYKTHI €r0 https://resh.edu.ru/subj
repepaboTKu ect/lesson/6148/
HedTh 1 crioco6bI €€ nepepaboTKH. https://resh.edu.ru/subj
38 [TpumMeHeHue PO yKTOB IepepaboTKU ect/lesson/6148/

HedTH



https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

39

I'eneTnyeckas CBI3b MCKAY pa3JInUHbIMU
Kj1acCaMH yrijii€Boaopoa0B

40

FanoreHonpomBouHme YIJI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUE, pCaKIN1
3aMCIICHUA rajJIorcHa

41

JeiicTBue menodei Ha
raJIoreHIpou3BOAHbIC. B3aumoaeiicTBue
AUTAJIOI€HAJIKAHOB C MAIrHUEM U IIMHKOM

42

Cucremarusanus 1 0000IIeHIE 3HAHUH 110
pazzeny "VYrieBogopoas!"

43

KonrtponsHas paboTa o Teme
"YrneBonopo bl

44

[IpenenbHbIe OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHUYECKUH psfl, o0mas hopmyia,
CTPOEHHE MOJIEKYJI, N30MEpHS,
HOMEHKJIATypa, KIacCU(pUKaIMS,
(bu3vecKre CBOMCTBA

https://resh.edu.ru/subj

ect/lesson/4769/

45

XHMHYECKHE CBOMCTBA NMpEACIIbHBIX
OOIHOATOMHBIX CIIUPTOB

46

CriocoObl OTy4YeHUs U IPUMEHEHHE
OJTHOATOMHBIX CITUPTOB

47

[TpocTteie 2gupsl: HOMEHKIIATYpa U
H30MepHsi, 0COOCHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOWUCTB

48

MHoroatoMHBIE CIIMPTHBI: OTUJICHITIUKOJIb U
TJIUIEPUH, UX (PU3NYECKre U XUMHUUECKUE
cBoiicTBa CriocoObl MOJTyYEHUS U
IIPUMEHEHHE MHOTOATOMHBIX CITUPTOB

49

KonrtponsHas pabora



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/

@DeHoII: CTPOCHHE MOJICKYJIBI, (PU3HUYECKHe

https://resh.edu.ru/subj

>0 cBoiicTBa. TOKCHYHOCTH (peHosna ect/lesson/5727]
51 Xumudeckue cBoiicTBa (heHoa https://resh.edu.ru/subj
ect/lesson/5727/
Crioco6bI TOTyIEHUSI ¥ IPUMEHEHUE https://resh.edu.ru/subj
52 deHona ect/lesson/5727/
[IpakTuueckas pabota Ne 2. Pemienue
53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"CrnupTtsl 1 heHombI"
54 Cucremaru3zamus u 00001IeHNE 3HAHUH 1O
TEME
AJBAETUABI U KETOHBI: JJIEKTPOHHOE
55 CTpOEHHUE KapOOHWIBHOW TPYIIIIBL;
TOMOJIOTUYECKHE PsIbI, 001mas popmyna,
M30MepHs U HOMEHKJIAaTypa
56 AnbIerubl B KeTOHBI: (DH3HYECKUe https://resh.edu.ru/subj
CBOWCTBA; peaKIMK NPUCOSTUHEHUS ect/lesson/4776/start/
57 Peakuuu okucnenus 1 KaueCTBEHHbIE https://resh.edu.ru/subj
DEAKIMH aJIbIETHIOB H KETOHOB ect/lesson/4776/start/
58 CriocoObl OTy4eHUs albIETUI0B U
KETOHOB
OHOOCHOBHBIE IpeJieNIbHbIE KApOOHOBbIE
59 KHUCJIOTBI, OCOOCHHOCTH CTPOEHUS UX
MOJIEKYIT
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX

KHCIIOT, UX (hu3nueckue cBoiicTBa



https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/

61

XUMHUYECKHE CBOMCTBA IPEAETBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://resh.edu.ru/subj

ect/lesson/2065/start/



https://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/2065/start/

62

Oco0EeHHOCTH CBOMCTB MypaBbUHOM
KHCIOTH. MHOroo0Opasue KapOOHOBBIX
KHCJIOT

63

Oco0EHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kuciot. [IpencraBureny BHICIINX
KapOOHOBBIX KHUCIIOT

64

[ToHsATHE O TPOU3BOAHBIX KAPOOHOBBIX
kucaoT CrnocoObl MOTy4eHHs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

65

KonTponbhas padota

66

CrnoxxHbIe 3(pHUpBI: TOMOJIOTUYESCKUH PsijI,
obmrast popmyiia, U30MEpHs U
HOMEHKJIaTypa

https://resh.edu.ru/subj

ect/lesson/5952/start/

67

dusnueckue 1 XMMUYECKUE CBOWCTBA
3¢upoB

68

Pemenue pacy€THbIX 3aJa4: 10 YpaBHEHHUIO
XUMHMYECKOHN PEaKIIMH, Ha OIIPEIECICHHE
MOJIEKYJISIPHOM (pOpMyIIbI OPraHNueCcKOro
BEIIECTBA

69

[TpakTuyeckas padora Ne 3. Pernenne
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"Kap6oHoBbie kucnothl. CrioxxHble 3¢upb"

70

XKupsl: ctpoenue, pusnueckue u
XHUMHYECKHEe CBOICTBA (THIPOIIN3)

https://resh.edu.ru/subj

ect/lesson/5952/start/

71

Oco6eHHOCTH CBOMCTB KHUPOB,
COZIepIKaIX OCTATKU HEMPeIeTbHBIX

https://resh.edu.ru/subj

ect/lesson/5952/start/



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/

XKUPHBIX KUCTO0T. JKUpBI B IpUpoe

Mpiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, uX Moromiee AericTrue. [lonsaTue o

72 CHHTETUYECKUX MOIOIINX CPEICTBAX
(CMO)
I'eneTrueckas CBS3b YII€BOIOPOIOB U
73 KHCIIOPOJICOICPIKAIIUX OPTraHNIECKIX
BEILIECTB
74 PacqéTlil 0 YPaBHCHUSM XUMHYECKUX
peaximit
75 Cucremaru3zanus 1 000011eHIe 3HAHUH 10
TeMe
OO01mas XxapakTepHUCTHKA YIIIEBOJOB U
76 Kiaccu(uKanus yriaeBoaoB (MOHO-, TU- U
oJIucaxapu/bl)
- Momnocaxapuibl: pU3HUECKHE CBONCTBA U 2&5’;2 /s r(;?;?éiglé-/m/ subj
HaXO0JXK/ICHHE B IIPHPO/IC
78 ITpumMeHeHue IoK03bl, €€ 3HaUeHUEe B 22{?&2 /s fﬁ;‘éiglé-/m/ subj
KHU3HEACATSILHOCTH OpraHu3Ma
Jlucaxapuapl: caxapo3a, MaIbTo3a U
79 nakto3a. Haxoxenue B npupojie u
NPUMEHEHHE AUCaxapyu/IioB
[Tonmucaxapuapl: CTPOCHUE MaKPOMOJIEKYII, https://resh.edu.ru/subj
80 ¢busnyeckre 1 XUMHUYECKHE CBOMCTRA, ect/lesson/5413/
NpUMEHEHHUE
81 ITonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX
82 Pemenue pacueTHbIX 3a1a4 Ha

OMMPECACIICHUC NOJIU BbIXOJa IMPOAYKTA



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/

pE€akuuu OT TCOPECTUIECCKH BO3SMOXKHOI'O

Cucremarusanus U 00001IeHIE 3HAHUN 10

83
paszeny
Konrponsnas pabora mo teme
84 "Kucnopoacoaepaiimue opraHuueckue
coequuenus"
AMUHBL: K1acCUPHUKAIHS, CTPOCHUE https://resh.edu.ru/subj
85 MoIeKy1, o0mmas GopMyIa, H30Mepus, ect/lesson/6296/
HOMEHKJIATYypa U (PU3UUECKUE CBONCTBA
86 XUMUYeCcKUe CBOMCTBA aln(paTuIecKux https://resh.edu.ru/subj
AMHHOB ect/lesson/6296/
87 AHWITHH: CTPOCHIE AHIIHHA, 0COOEHHOCTH
XHMUYECKUX CBOMCTB aHUIIUHA
83 Crioco0bl MOJTy4YeH s U IPUMEHEHHE
amu(aTHIECKUX AMUHOB
AMMHOKHCIIOTBI: HOMEHKJIATYpa U https://resh.edu.ru/subj
89 u3oMepHsi, PH3UUECKHE CBOMCTBA. ect/lesson/4743/
OrtienbHbIE PEICTABUTENH Ol
AMHHOKHCIIOT
XUMHUYECKHE CBOUCTBA aMUHOKHCIIOT, MX https://resh.edu.ru/subj
90 OHOIOrHYECKOEe 3HAYECHHE AMHUHOKHUCIIOT. ect/lesson/4743/
CHHTE3 ¥ THIPOJIN3 MENTHIOB
o1 Benku kaKk PUPOIHBIE TTOTHUMEDPHT; https://resh.edu.ru/subj
CTPYKTYPBI GEIKOB ect/lesson/4743/
92 XuMHUUecKue cBoicTBa OeIKoB
A30TcoIepKaIlMe TeTEPOIUKINYECKHE https://resh.edu.ru/subj
93 coequHenus. HykIenHOBbIE KHCIIOTHL: ect/lesson/6296/

COCTaB, CTPOCHUC U Ouoyoruyeckas POJIb



https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/

94

[IpakTrueckas padora Ne 4, Pemenue
HKCHEPUMEHTAIBHBIX 33a4 110 TEME
"A30TCcoIepKaliie OpraHn4ecKue
coenHeHus "

95

[IpakTrueckas padora Ne 5. Pemenue
HKCHEPUMEHTAIBHBIX 33a4 110 TEME
"Pacrio3HaBaHu€ OPraHUYECKUX
coequHeHnin"

96

KonrposnbHas pabota no reme
"A30TCcoIeprKale OpraHnyecKue
coequuenus"

97

OCHOBHBIE TOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ n
MCTOABI UX CUHTE3a —II0JIMMEPHU3allUA U
ITOJIMKOHJACHCal s

98

[TnacTmaccel. YTunu3zanus u nepepadboTka
IJIacTUKa

https://resh.edu.ru/subj

ect/lesson/6095/

99

DnacToMepbl: HaTypaJIbHBIN
CUHTETUYECKUE KayuyKkH. Pe3una

https://resh.edu.ru/subj

ect/lesson/6152/

100

BoiiokHa: HaTypaibHbIE, ICKYCCTBEHHBIE,
cuHTeTH4eckue. [lommumepsl criennanbHOro
Ha3HA4YCHHUS

https://resh.edu.ru/subj

ect/lesson/4777/

101

ITpakTruyeckas padota Ne 6. Perenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Pacnio3HaBaHue macTMacc U BOJIOKOH"

102

O06o0011eHNe U cUCTeMaTU3aIUs
M3y4EHHOT'0 MaTepHasa 1o TemMe
"BbicoKOMONEKyIspHbIE COEIUHEHUS "



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4777/

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

102




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero KonTtpoabnubie | IlpakTuyeckue §3y‘leHHﬂ :)161?;1;03aTeanble
padoThI padoThI pecypent
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUI 1
aneMeHT. M30Torbl
5 CtpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Kraccudukarist XAMU9IeCKUX 2JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacnipenenenue 371€KTPOHOB IO aTOMHBIM 1
opouTAIIM
DNEKTPOHHBIC KOH(MUTYpAIIH AaTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHUM
5 ONEeKTPOHHbIE KOHPUTypalliy HOHOB. 1
DNEeKTPOOTPULIATENIBHOCTh
ITepuoanueckuii 3akoH u [lepuoanueckas
7 cucTeMa XMMu4eckux snementos /I, U. 1
MeHieneeBa, CBsA3b C COBPEMEHHOM TEOpPUEU
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MIPOCTHIX U CJIIOKHBIX BEIIECTB 110 TPYIIaM U
nepuojam
9 CucremaTtu3zaiys 1 06001eHUE 3HAHUH 110 1




TEMC

10

Bunasl xumudeckoit cBsi3u. MexaHU3MBbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoNeKyIsipHbIe
B3aNMOJEUCTBUI

11

BaneHnTHOCTb U BaJIEHTHBIE BO3MOXXHOCTHU
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUECKHM CTPOSHHEM

12

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIaTypa

13

Beniecta MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUA. Tunsl
KpUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

14

ITonstue o JAUCIICPCHBIX CUCTCMaAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX pacTBOpax

15

HcTrHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucrammornaparst

16

CriocoOb! BeIpa)keHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemenne 3aga4 ¢ UCMOIL30BAHUEM TTOHATHI
""MaccoBas 10Jis1 paCTBOPEHHOTO BelecTsa',
"MoJIsIpHast KOHLIEHTpaius'"

18

Knaccudukanms u HoMmeHKIaTypa
HEOPraHUYECKUX BELIECTB

19

CI/ICTCMaTI/ISaLII/IH n O606H_[CHI/IC 3HAHUM O
TEMEC




20

KoHnTtpoinbhas pabora mo remam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB /1. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTooOpasue BemecTs"

21

Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHMYECKOM U OpraHN4ecKoi XUMHUU.
3aKOH COXPAaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUsI U IPEBPAILICHUS SHEPTUH ITPH
XUMHUYECKHUX PEAKIIHIX

22

TenoBbie 3 PEKTh XUMUYECKUX PEAKIIHIA.
TepMoxuMuyeckue ypaBHEHUS

23

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHHUAM

24

CKOpoCTh XUMHUYECKOM peakiuu, eé
3aBUCHUMOCTH OT PA3IMYHBIX (PAKTOPOB.
Karanus u karanuzaTopsl

25

I'omorenHsbIe U reTeporeHHble peaKkuu

26

[TpakTunyeckas paborta Ne 1 o teme
"BausiHue pa3iauyHbIX (PaKTOPOB Ha
CKOPOCTbh XUMUYECKOW PeaKkiuun"

27

OOpaTumble 1 HEOOPATUMBIE PEAKIIMH.
XHUMHYECKOE PAaBHOBECHE

28

[Tpaktdeckas padorta Ne 2 mo Teme
"Bnusinue pa3nuuHbIX (PaKTOpOB Ha
MTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS"

29

DnekTponuTHdeckas quccormans. CuinbHbIe
U cradbie eKTponuThl. CTeneHb




JUCCOLIMAIINHT

Nonnoe npoussenenue Bobl. Cpena BOJHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'maponns coneii. Peakuuu, nporekaronme B
pacTBOpax AJIEKTPOJIUTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XUMHYECKHE peaKkIK B pacTBOpax
3JIEKTPOJIUTOB"
OKHUCIUTENIEHO-BOCCTAHOBUTEIBHBIE

33 peakuuu. BaxHeWme OKUCIUTENN U
BOCCTaHOBUTEIN

34 MeTto/1 31eKTPOHHOTO (37I€KTOHHO-MOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemenue 3amaq pa3nuvHbBIX THIIOB

37 Pemienue 3a1au pa3nuyuHbIX TUIIOB

38 CucreMmaruzanus 1 0000IeHre 3HAHU 110
TeMe "XuMuueckue peakiuu'

39 KonTponsnas pabota o reme "Xumuueckue
peaxkuun"
[Tonoxenune Hemerainos B [leproanueckon

40 CUCTeMe XUMHUIecKkux snnemeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI UX
aToMoB. Du3nyYecKre CBOICTBA HEMETAIIOB

41 AnoTponusi HEeMETauIoB (Ha IpUMEpE

KHCTIOpoJia, cepbl, (hocdopa u yriiepoaa)




Bopopona: monyuenue, pusndeckue u

42 XUMHYECKHUE cBOMCTBA. [ 'uipuIbl
["anorensl: HaX0XkIeHUE B IPUPO/IE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOIICTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCIIOPOJICOIePIKAIINE COCTUHEHUS
rajJoreHoB
JlaGopaTopHbIe U MPOMBIIIIIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHECHUI
[IpakTuueckas padora Ne 4. Perienue

46 IKCIIEPUMEHTATBHBIX 33]1a4 I10 TEME
"T"amorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,
¢du3nueckre U XumMuueckue cBorctra. O30H.
[TpumeHeHue KuciIopoaa u 030Ha

48 OKcupI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3nuyuHbIX TUIIOB
Cepa: Hax0XJIEHHE B MPUPOJIC, CITOCOOBI

50 MONTyueHus, PU3NYECKUE U XUMHUECKHE
CBOICTBa

51 CepoBoaopo, cyabhuIb

59 Kucnopozacoaep:kariye coeTMHEHNS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [IpakTuueckas pabora Ne 5. Pemenne

AKCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe "Cepa u




eé coequuenus"

A30T: HAX0XJACHHUE B MPUPOJIC, CIIOCOOBI

54 MOJTy4eHUS, PU3NUECKHE M XUMUYCCKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

55 Kucnopozacoaep:xamiye coeTuHEHNS a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHue a3ora U €ro COeTMHEHHH.
A3oTHBIE y10OpeHus
docdop: HaX0KIEHHE B TPUPOJIE, CIIOCOOBI

o7 NOJTy4YeHUsI, PU3NICCKUE U XUMHUYECKHE
cBoricTBa. Dochuas u pochun

58 Oxkcunsl pochopa, pochopconepxaiiue
kucinoTsl. Comu HochOopHOI KHCTOTHI

59 [Tpumenenue Gocdopa 1 ero coeTMHEHUH.
®dochoprbie yIoOpeHUs
[TpakTrueckas padora Ne 6. Pemenne

60 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "A30T U
docdop u ux coequHenus"
VYraepon: HaxoXAEHUE B IPUPOJE,

61 IOTPOIHbBIE MOAUPUKALNN; PU3HUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

62 Oxkcun yraepoaa(Il), okcup yrnepona(IV),
yroJibHasi KKCIIOTa U €€ CoNn

63 Peuienue 3aiay pa3nuyuHbIX TUIIOB
KpemHunii: Haxox1eHre B IPUPO/IE, CIIOCOOBI

64 MOJIy4eHus!, PU3NYECKUE U XUMUUECKHE
CBOICTBa

65 Oxkcun kpemuusi(I1V), kpeMHuEBas KUCIOTA,




CHJIMKATbI

[IpuMeHeHne KpeMHHUS U €0 COCTUHEHUM.

06 Crekii0, €ro 1ojiyueHue, BUbl CTEKIIA

67 Pemenue 3ana4 pa3aMyHbIX TUIIOB

68 CucreMmarusanys 1 0000IeHrEe 3HaHU 110
teme "Hemeramibr"

69 KoHnTtpoinbhas padora o reme "HemeTasr"

20 AHanu3 pe3ysbTaToB KOHTPOJIbHOM paboThl,
KOPPEKIHSI OIIHOOK
[Tonoxxenue Metamos B [lepuonnyeckoii

7 CUCTEME XMMHUYECKHX AJIEMEHTOB.
Oco0eHHOCTH CTPOESHUS PIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB

79 OO6mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
[IpuMmeHeHre MeTaIoB B OBITY U TEXHUKE

73 CmuaBsl MeTasuioB. Koppo3ust MeTaiios

74 Pemenne 3a1a4 pa3nyHbIX TUIIOB
DIEKTPOXUMUYECKUN Pl HAPSIKEHUM

75 MeTaiioB. O61muye crnocoobl NOTyYeHHUs
METaJIJIOB
OOm1as xapakTepucTiKa Metaios [A-
rpymsl llepruoanyeckoi cucteMsl

76 XAMHUYECKHUX JIEMEHTOB. HaTpuii u kanui:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHUE MPOCTHIX BELIECTB U
HUX COCIMHECHUN

77 O6mras xapakrepucTtika metayios |A-

rpynns! [leppuoanueckoit cucTeMbl




XMMHYECKHX 3JIEMEHTOB. Marauii u
KaJIBIUI: TTONTydeHue, (PU3NIECKHUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCIMHEHUN

78

KécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEeHHUs

79

ANIOMHMHUN: TONTy4eHue, (PU3NIECKHE U
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmpoTepHbIe CBOWCTBa OKCHIA U
THJIPOKCHIA ATFOMHHUS,
THIPOKCOKOMIUIEKCHI aTFOMUHUS, HX
pUMEHEHHE

81

Pemenue 3amau Pa3JINYHBbIX TUIIOB

82

[TpakTuueckast pabota Ne 7. Perenue
HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"MeTasuibl TIaBHBIX oArpymnmn"

83

OO0m1as xapaKTEpPUCTHKA METAJIIIOB
no0ouHbIxX oarpynn (b-rpymnm)
[leproauueckoii cucTEMbl XUMHUYECKHX
AIIEMEHTOB

84

Pu3nyecKne 1 XMMUYECKUE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHUE

85

Baxwuerimme coeMHeHUs: Maprasia.
Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC
CBOICTBa

86

dusnueckre 1 XUMHUYECKHE CBOMCTBA JKeIe3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

du3nyeckrue U XUMHYECKHE CBOMCTBA MEIU U




e€ COeIMHEeHUM, UX IPUMEHEHUE

duznueckre 1 XUMUYECKHE CBOUCTBA [IMHKA

88 Y €ro COCIMHCHHUH, NX TTPUMEHEHHE.
' IpOKCOKOMITIEKCHI ITTHKA
[Ipaktuyeckas padora Ne 8. Perenue

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertauiel TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nu4HbIX THIIOB

o1 O06o0011eHre U cucTeMaTH3aIus U3Y4eHHOTO
Martepuaina o teme "Mertanmibt"

92 Kontponbnas padota nmo teme "Metaisr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThl,
KOppEeKLHMsI OIIHO0K
Posib xumun B o0ecrieYeHnH yCTORYINBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsTHE O
HAYYHBIX METOJIaX UCCIICIOBaHUS BEIIECTB
HayuHple npuHIUITBEI OpraHU3aIiH

95 XUMHYECKOTO TIPOU3BO/ICTBA.
[TpombInieHHBIE CITOCOOBI MTOTYYEHUS
Ba)KHEHIITNX BEIISCTB

9% XUMHUECKOE 3arpsiI3HEHUE OKPY Karolei
CpEeJIbl U €ro MOoCIeICTBUS

97 XHMHMS 1 340POBBE YEITOBEKA.
JlexapcTBEHHbIE CPEICTBA

08 Xumus nuiu. Pons xumun B o0ecrieyeHun
MMHUIIEBOH 0€30IIacHOCTH

99 Kocmernueckue u napdromepHble CpeacTBa.

briToBas xumug




XuMUs B CTpOUTENbCTBE. BaxkHeiime

100 CTPOUTEILHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHUAIIBI
101 XUMHS B CEIILCKOM XO3SIMCTBE. 1
Opraanydeckue ¥ MUHEPAJIbHBIE YIOOPSHUS
102 CucremaTtu3anus ¥ 0000IICHUE 3HAHUH 110 1
TeMe
OBULIEE KOJIMYECTBO YACOB IIO 102

[TIPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepeann B.U., JIpo3aos
A.A., Jlyaun B.B.; nonx pengakuueit Jlynuna B.B., O61miecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odiiectBo «M31aTenbcTBO
«IIpocBemenne

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., JIyaun B.B.;
non peaakuueit Jlynuna B.B., O61iecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO

«IPODA»; AkimonepHoe obmecTBo «M3aarenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

Xumust. Yrinyonennsiit ypoBenb. 10 kinacc. Mertoanueckoe mocooue

MU D®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru

http://college.ru/himiya

http://experiment.edu.ru
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