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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpeaHero oOimero odpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CPEIHETO o011ero
obpazoBanuA(POIl COO), npencraBiaeHHbIX B PeaepabHOM roCyJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa30BaTENIbHBIX OpraHu3anusx Poccuiickoi
denepalvy, peamu3yIOIMUX OCHOBHBIE O0pa3oBaTelbHBIE MPOTPaMMBbI, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTHs BocnuTaHus B Poccuiickoi
Oeneparuun Ha nepuo 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
W3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U (epeHInpOBaHHOTO,
npo¢uiabHOr0 OOydYeHusi, MPHU3BAHO O00ECIeYnTh O0O0Ie00pPa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO  JUJIs
aJlanTaluyi uX K OBICTPO MEHSIOIIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHUs B OpraHHM3aluax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJHOM U3 NPUOPUTETHBIX AUCIHUILIUH.

B nmporpaMme 1Mo XMMHM Ha3HAu€HUE TMpeAMETa «XHUMHUS» MOJydaeT
NOJIpOOHYI0  MHTEpPIpPETAlHi0O B  COOTBETCTBUHM C  OCHOBOMOJATaloIIUMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJIeH, COAepKaHus,
pe3yiabTaToB OOydeHHMs M TpeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBLCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QyHKIIAN:

e HMH(POPMALIMOHHO-METOJUYECKAsl, peaau3alus KOTOpoW oOecrneynBaeT
NOJIy4eHHE TNPEJICTABIICHUS O LENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
o0yueHusl, BOCIIUTAHUS U Pa3BUTUSI 00YUaAIOIINXCS CPEACTBAMHM TIpEeaMETa,
M3y4aeMOTO B PaMKax KOHKPETHOTO MPODHIIS;

e OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeNeNICHHe: TPUHIUIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTEePUCTUK; TOJIXO0/I0B K (HOPMHUPOBAHHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHXKEHHN O0O0ydaroluxcs B
paMKax HWTOTOBOW arTecTanud B (OpME EIUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asig yriy0aEHHOTO U3YUYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp>KaHHE, 00sA3aTelbHOE



JUIST W3YYeHUST B paMKax OTACIBHBIX MpoQuieid, mpexycMaTpuBacT
pacupeneneHue W CTPYKTYPHUPOBAaHHWE €ro IO KjaccaMm, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesiaM Kypca;

e JAET IMpHUMEpPHOE pachpejieieHue y4yeOHOro BpPEMEHHU, PEKOMEHIyeMOTIo
JUTSL U3yYCHUS OTACIBHBIX TEM;

e Ipe/UIaraeT MNPUMEPHYIO IMOCIEI0BAaTEIbHOCTh H3YyYEHUA Y4eOHOIO
Marepuana ¢ y4€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JIaéT METOJIMYECKYIO MHTEPIIPETAINIO TIEJIe U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yriayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTePUCTUKHU
IJIAHUPYEMBIX ~ PE3yIbTAaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
MpOorpamMMbl CpeJHero o01ero oOpa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYalollerocss IO OCBOCHUIO
coJiep KaHus IPeIMETA.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B MPOrpamMMe MO XMUMHUHU TMPETyCMOTpPEHA
MPEEeMCTBEHHOCTh C€ OOy4Ye€HHEM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHusa. 3a TMpeJeNaMH YCTAaHOBIGHHOM MpOrpaMMoil 10 XUMHH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABJISIIONIECH COJEp:KaHMs y4eOHOTO MpeaMeTa
«XuMHS» OCTa€TCs BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIIOLIEH,
KOTOpasi JI0JbKHA OMPENENsAThCS B COOTBETCTBHM C HANPaBICHUEM KOHKPETHOIO
npoduiis o0yueHusl.

B cootBercTBHUM ¢ KoOHUeNTyaldbHbIMU moJoxkeHusmMu PIOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOr0 M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
mudepeHIupoBaHHOTO OOyYEeHHsI Ha ypPOBHE CPEIHEr0 OOIIero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YINIYOJEHHOTO U3YYCHHUS HANpPaBJICH Ha pean3aIuio
MPEEeMCTBEHHOCTH C  MOCJEAYIOIIMM  OSTaloM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX W3yYCHHUS CHCIUAIBHBIX €CTeCTBCHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B By3aX M OPTaHHU3AIUAX CPEIHEro MPpoQeCcCHOHAITBHOTO
oOpa3zoBaHusa. B 3Toll CBs3M H3ydeHHE MpeAMeTa «XHUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  paclIupeHne W  yriayOJleHue TeOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIUXCS, BHIOPABIIMX OMpPENEIEHHBIN Tpoduiib
OoOy4eHHMsI, B TOM YUCJIE C TIEPCIIEKTUBOMN MOCIETYIONIETr0 MOJTyYeHUs] XUMHUUECKOTO
oOpa3zoBaHus B opraHuzamusx npodeccuoHabHOr0 oopa3zoBanus. Hapsny ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIPHON MPOTPaMMBbI  CpeaHEro o0Imero oOpa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TakKe Ha pelieHue 3ajaad
BOCITUTAHUS W COIMAILHOTO PAa3BUTHs OOYdYaOIMXCs, Ha (GOPMHUPOBAHUE y HHUX



OOIIEUHTEIUICKTYJIbHBIX YMEHUM, YMEHUN pallMoOHAIM3alUU y4eOHOro Tpyjaa u
0000IMIEHHBIX  CIOCOOOB  JICATCIBPHOCTH, HMMEIOMMX  MEKIUCIUIINHAPHBIH,
HAJIIPEIMETHBIA XapaKTep.

CocraBastoliuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHS
ABJISIIOTCSL  yIIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranudeckas xumus». [lpu onpeneneHun mMoaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3allMy COJIEPKAHUS JTHUX KypPCOB B IMPOrpaMme IO XUMHUHM 32 OCHOBY
npuHAThl nojoxkeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJIEHHOIO
YPOBHEHN U3YUEHHUS IIPEIMETA.

OcHoBy coaepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHUYecKass XUMHUs» COCTaBISE€T COBOKYMHOCTh MPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIINXCS K 0a30BOMY YPOBHIO M3yYCHHs TpeIMeTa. JTa CUCTEMa
3HAHUW T[OJYy4aeT ONPENENEHHOE TEOPETUYECKOE JOIMOJHEHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OONbIIMH 00BEM  (PAKTOIOrHYECKOTO
Matepuana. Tak, Ha YriayOJ€HHOM YypOBHE H3YYEHHS TpeAMeTa obOecredyeHa
BO3MOXXHOCTh 3HAYUTEJIBHOIO YBEJIUYEHUS OO0BEMA 3HAHUA O XHUMHUYECKUX
AJIEMEHTAaX U CBOMCTBAX UX COCIWHEHUN HAa OCHOBE PACHIMPEHUS U yTIyOJeHus
MPEACTABICHU O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAaHMs PEeaKlil, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XMMUYECKOW KUHETHKHU
U TepMoauHamMuku. HM3ydyeHue mnepuoauyueckoro 3akoHa u Ilepmomgmueckoi
CUCTEMBbl  XHUMHUYECKHUX AJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XMMHYECKas CBSI3b
OOBSICHSAETCSA C TOYKU 3PEHUS IHEPTeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TAKXKE C TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomojHseTrcs  (GOpMUpPOBAHMEM  TpEACTaBIeHHM 00
AIEKTPOXUMHUYECKHUX MPOIIECCax U JIEKTPOJIU3E PACILIaBOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTHU
COEJIMHEHUN yaelnseTca 0co00e BHUMaHUE BOIPocaM 00 AIEKTPOHHBIX 3(deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUi.

Ocoboe 3HaueHHWEe HUMEET TO, YTO Ha COJEpKaHUE KYpCOB XUMHUHU
yIIIyOIEHHOTO YPOBHS U3YyUEHUS JIJIs1 KIIACCOB OMpeAeiEHHOTO Npodusis (r1aBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOMOJHEHHH K oOmed cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE ITpeaMeThl. Tak, Hampumep,
B COJIEp)KaHUM TMpeaMeTa ISl KIacCOB XUMUKO-(u3ndeckoro npoduss 00ibI1oe
3Ha4YeHUE OYyyT MMETh AJIEMEHThl yueOHOro Marepuaia mno ooOmiei xumuu. [Ipu
M3YUYCHHHM TIpeAMEeTa B JAHHOM CJIydae aklEeHT OyJeT cieiaH Ha OOIIHOCTb
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB M TECOPUN B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3HUKE), 3aKOHBI COXpPaHEHUs
MacChl M JHEPTrUM, 3aKOHBI TEPMOJMHAMUKH, 3JEKTPOIN3a, MPEICTABICHUS O



CTPOEHUH BEILIECTB U JIPYTOE.

B TO e BpemMsa B coAepXKaHUM MNOpeaMeTa Ui KJIaCCOB XHUMMKO-
Oouonornyeckoro mpoduist OONbIINNA yACIbHBIA BeC OyJeT UMETh OpraHuYecKas
xuMusg. B 3TOM ciaydae mpenocTaBisSIeTCS  BO3MOXKHOCTh Uil OoJiee
OOCTOATENIbHOTO  PAaCCMOTPEHUSI XMMHMYECKOW  OpraHu3alud  KJIETKHM  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOHST, K TMPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JUIUJbI, OCJKH, YIJIEBOAbl, HYKJIECHHOBBIC
KUCJIOTHl U Apyrue. Ilpm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIy’KAaT OCHOBOM IS W3yYEHMUS
CYIIHOCTH MPOIIecCOB (POTOCUHTE3A, IbIXaHUS, TUIIEBAPCHHUS.

B mnnane ¢opmupoBaHHsS OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OIBITA MPAKTUIECKOTO TPUMEHEHHUS HAYIHBIX
3HAHUW HM3y4YeHHE MpeaMera «XUMHS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3IX C YYEOHBIMM TIpeAMETaMM, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcTrecTBeHHO-HAay4yHBIE MpeaMeThl», «MaTemMaTtuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATypay.

[Ipn wm3ydeHMM ydeOHOro mpeaMeTa «XHUMHS» Ha YyTriyOJIEHHOM YpPOBHE
TaKke, KaKk Ha YpOBHE OCHOBHOTO W CpeJHero o0miero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3a7a4eil MepBOCTEIICHHON 3HAYUMOCTH SBISETCS (JOPMHUPOBAHHE OCHOB
HAyKM XUMHUU Kak OOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOU
JEATENBHOCTH YE€JI0BEKA U OJJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenue
TOW 3a7aud Ha YIAyOJIEHHOM YpPOBHE H3Y4YEHHUS TMpeAMeTa Mpearnoiaraet
peau3anuio TaKuX LeJen, Kak:

e (¢opMupoBaHHE TMPEACTABICHUN: O MaTepUaJbHOM €IUHCTBE MHUpAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUN MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poiu B 00ecreyeHuu
YCTOHYMBOIO  Pa3BUTHsA  4YEJIOBEYECTBA: B  pelIeHUH  IpodiieMm
AKOJIOTMYECKOM, SHEPreTUYECKOM U MHIINEBON 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/JaHNU HOBBIX MAaTEPHUATIOB, HOBbIX UICTOYHUKOB YHEPIUH, B
00eCIieueHNN PaIMOHATIBLHOTO TMPUPOIONONB30BaHus, B (hOpMUpOBaAHUHU
MUPOBO33pEHUS U OOIIEH KyJIbTyphl UYEJOBEKa, a TAaKXKe SKOJOTHYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO M TIPUPOTHOM CPEelIe;

e OCBOCHHME CHCTEMbl 3HAHHUM, JICKAIIMX B OCHOBE XHMHUUYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHUpa: GyHIaMEHTAIBHBIX
MOHSTUN, 3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOEHHHM BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKiuil, o
XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTeMax, 00 00IImx



Hay4HBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;

e (opmupoBanue y o0yJaronmxcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUM Mg OOBSICHEHUSA
KJIFOUEBBIX HJIed W TPOOJEM COBPEMEHHOW XUMHH, JJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPAaMOTHOTO pelIeHus MPo0aeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIIEHKU C MO3UIINI HKOJIOTHUUECKON O€30MMacCHOCTH MOCIIEICTBUM
OBITOBOM W TPOW3BOJCTBEHHON MESITEIHHOCTH YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepaboTKON
BEILECTB;

e yrayOJieHHEe TpPEACTaBICHUA O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOAMMBIX ISl TPUOOPETEHUST YMEHH OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHM, WMEIOIUX MECTO B
OPUPOJIE, B MPAKTUYECKON EATEIIBHOCTH U OBCEHEBHOM KU3HHU.

B mnnane peanuzanuu MEepBOOYEPEAHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIUX
(GYHKIMNA TIETOCTHON CHCTEMBI CPETHETrO OOIIero o0pa3oBaHUsS MPHU WU3YUCHUHU
npeaMera «XuUMHs» Ha  YrayOJnE€HHOM  YpPOBHE OCOOYH0 — aKTyaJlbHOCTh
PUOOPETAIOT TaKKe LETU U 3a7a4u, KaK:

e BOCINHUTAaHHE YOSKIEHHOCTH B T[O3HABAEMOCTH SIBICHUW MPHUPOIBI,
YBaXEHUSI K TMPOIlECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX U
MPUKIIAIHBIX HUCCIAEOBAHUM B XUMHUU, (POPMHPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00LIeYeI0BEYECKHUX LIEHHOCTEM;

e Ppa3BUTHE MO3HABATEJIBHBIX UHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
crocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOUIIEHUS K CaM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO yCIENTHON MpodhecCHOHAIBHON U OOIIECTBEHHOH JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBbI0 U TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opMupoBaHuME YMEHHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIB30BAHUS,
Pa3BUTHE DKOJIOTHUYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOM eI TENbHOCTH.

OO6miee 4nciio 4acoB, MPEAYCMOTPEHHBIX JJISI U3yUSHUSI XUMUU Ha YIIyOJIEHHOM
YPOBHE CpeaHero obmiero oopasoBanus, coctaBiser 204 dacos: B 10 kimacce —
102 vaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Heeno).

C yuyeToMm 3ampocoB 0OyYarolUXcsl , pOAUTENEH 00y4YaloIUXCsl, YBEIUYHUTh

oOliee 4MCiIO YacoB JJIsl M3YUYEHUS XMMHUU Ha yriyoimeHHoMm ypoBHe B 10 u 11



KJIaccax Ha 34 yaca COOTBETCTBEHHO.
Takum 006pazom, 00I1IIee YMCIIO YACOB VIS U3YUCHHS XUMHH COCTABIISCT:
B 10 xmmacce — 136 gacoB (4 yaca B HEJIEINIO)
B 11 xnmacce — 136 gacoB (4 yaca B HEJICIIO)



COAEPKXAHME OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HaYe€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIrjiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOYKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OPraHMYECKUX COCIUHEHMSIX. TUMbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKUENnTOpHbINA). TUmbl NEpeKpbIBaHHUS aTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpunHapHasi, ABOMHAs U TpoWHas CBsi3b. CrOCOOBI pa3phiBa CBSI3EH B MOJIEKYJIax
opranndeckux BemecTB. [loHsiTue O CcBOOOJHOM paaukane, Hykieoduie Hu
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OPraHMYECKUX COEOUHEHUH. MonekynaspHble U  CTPYKTYpHbIE  (POpPMYJIBL.
CtpykTypHble GOpMYJBl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaniEHHas,
ckenetHas. M3omepus. Buuabl wW30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYyKTHUBHBIN
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBinenne o kiaccUpUKaluMu opraHudeckux BemiecTtB. [lonstue o
dbynkuronansHoM rpymme. ['omonorus. ['omonoruueckue psansl. CucreMaTuyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJIECHHE C O0Opa3llaMu OpraHWYeCKUX BEIIECTB M MaTepHallaMH Ha HUX
OCHOBE, OIBITBI MO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IMPU HATPEBAHUU
(taBineHue, OOyIVIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJEJICH MOJEKYJI
OpPraHWYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosioruueckuil psj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN aIKaHOB, SP°-
rUOpUIU3aNKsl aTOMHBIX OpOWTaNel yriepoja, o-CBs3b. du3myeckne CBOWCTBA
aJIKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,



JNErHIPUPOBAHMS, LIUKIU3ALMH, TUPOJIN3a, KpEeKUHra, ropeHus. [Ipeacrasienue o
MEXaHHU3Me PEaAKIU PauKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoOsl MoayyeHus U MPUMEHEHUE aIKAHOB.

[Muknoankanel. O0as ¢popmysa, HOMEHKIaTypa u uzoMepusi. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (IUKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (LMKJIOMEHTAH, LIMKJIOTE€KCAH) LMKIOAIKaHOB. CrocoObl MOJy4YeHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyorudeckuii psii aqkeHoB, obOmas (popmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYJT AalKeHOB, SP°-
ruOpuan3anys aTOMHBIX opOuTaned yriepoaa, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @DOU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUU IPUCOEAUHEHUS, 3aMEIIECHUs B (-II0JOKEHUE
[IPY JIBOMHOM CBSA3M, MOJUMEpHU3aUuMU U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakiy Ha JBOWHYIO CBs3b. CIOCOOBI MOMYyUYEeHHs] U IPUMEHEHUE
AJIKEHOB.

Anxaaunensl. Knaccudukarus ankaaneHoB (COnpsikEHHBIC, U30JIMPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTHU 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  nueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepusanus
CONpPSDKEHHBIX JUEeHOB. CriocOOBI MOJTyYeHUs U IPUMEHEHHUE aJIKaIME€HOB.

Anxusbl. ['oMonoruueckuii psii ankKMHOB, o0mias Gpopmylia, HOMEHKIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKMHOB, SP-
rubpuan3anus aTOMHbIX opOutaniel yriaepona. dusznueckue CBOIICTBA aJIKHWHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  MPUCOEAUHEHHUs, JUMEpHU3aAUUH U
TpUMeEpHU3aluu, OKUcIeHUs. KUCIOTHBIE CBOKCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOMHYIO CBsI3b. CIOCOOBI MOTyYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApoMaThuecKue YrieBoAOpoabl (apeHsl). ['oMoloruueckuid psiji apeHoB,
oOmrast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKyabl Oenzona. dusznyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBA OEH30J1a U €r0 TOMOJIOIOB: PEAKLUHU 3aMEIICHHS B O€H30IbHOM KOJIBLIE U
YIJIEBOJOPOJAHOM pajuKalie, pPeaklMH NPHUCOECIUHEHUs, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM [EHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIBHOM,
THIPOKCUIIBHOM, aMMHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctupona. CrnocoObl NOTydYeHHS U
IPUMEHEHUE aPOMATUYECKHUX YTIE€BOAOPOIOB.

[Tpuponnsiii ra3. [lonytHsie HedTsHBIC Ta3bl. HegTh 1 €€ mpoucxoxaeHue.
Kamennsiii yroiib U nmpoayKTsl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTHYECKUM), PUGOPMUHT, MUPOJIH3.



[IpoaykTel nepepabOTKH HEPTU, UX TPUMEHEHHUE B IPOMBIILJICHHOCTH U B OBITY.
['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.
DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJIHBIX YIVIEBOAOPOAOB. Peakuun

3aMENIEHUsl TaJOreHa Ha TUIPOKCOTPYIIy, HUTPOrPYyNNy, LIUAHOTPYIIIY,

amuHorpymnmy. JlelicTBUe Ha TraJoTeHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTtBopa WIENOYN. B3anMOAEHCTBHE IUTaJOr€HAJKaHOB C MATHUEM WU LHHKOM.

[TonsiTne 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnons3oBanue

TJIOTCHIPOM3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE H TPU CHUHTE3E

OpraHWYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEUIECTB M HX NPEBPALICHUN:
n3yueHne (GU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peaknuii yriIeBOJOPOJOB PA3IUYHBIX KJIACCOB (OOeciBeUMBaHWE OpPOMHOW WIIA
MOJHOW BOJBI, pacTBOpa IEepMaHraHaTa Kallvs, B3aUMOJICUCTBUE AallETUJIEHA C
aMMHMa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHUE ITWICHA U
W3Y4YCHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJutekimsmu «Hedpth» m «Yromby, ¢
oOpa3llaMM TUIACTMAcC, KaydyKOB H PE3WHBI, MOJICIUPOBAHUE MOJIEKYJI
YIJIEBOJIOPOJIOB M raJOT€HIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucsopoacoaep:kanue opraHnyecKue coeJMHeHHsI.

[IpenenbHble oaHOaTOMHBIE CcHUPTH. CTpoeHue MoJekyd (Ha mpumepe
METaHoJIa W 3TaHojia). ['oMonorumueckui pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa " kinaccupukanus. Dusuwdeckne CBOWCTBA  MPEEIbHBIX
OJIHOATOMHBIX CIHHUPTOB. BoIOpoaHbIE CBSI3M MEXIAY MOJIEKYJIAMHU CIHAPTOB.
XWUMUYECKHE CBOWCTBA: PpEAKUHUHM 3aMEIICHUs, JETUJpaTallu, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHWMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIA U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl TMOJyYeHUS U TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3zoMmepus. OcoOEHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbi€ CHUPTHI — ATUICHIVIMKONL U ThulepuH. dusznueckue u
XUMHUUYECKUE CBOICTBA: peaKlMM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHCIIOTAMH, KauyeCTBEHHAs peaklWsi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHre 0 MexaHM3ME pPEaKUUid HYKICOPUIHHOrO 3aMelieHUs.
JleiictBue Ha opraHusMm 4enoBeka. C(CrnocoObl MOJyYeHUS U [PUMEHEHUE
MHOT'OQaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHHE THAPOKCOTPYMIbI H
oenszonibHOTO sAfpa. duznueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (penosa. KadectBeHHble peakuuu Ha QeHos. TokcuuHOCTh (heHoda.



CrniocoObl osryuyeHust ¥ npuMeHnenue penona. Genonpopmanbaeruanas cModa.

KapOonuibHbIE COETMHEHHSI — aTbJETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMoiorudeckue psifibl albJIeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIarypa. Duznueckue CBONCTBA albJIETHIOB H
KEeTOHOB. XMMHUYECKHE CBOMCTBAa  albJCTHIOB U  KETOHOB:  peaKIuu
npucoeguHeHus. OKUCIEHUE albJIETUI0B, KAYECTBEHHBIC PEAKIMU Ha albICTHIb.
Cnioco0Obl MOJTy4eHUsl U MPUMEHEHHUE aIbJIETUI0B U KETOHOB.

OHOOCHOBHBIE TIPeAeIbHbIC KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTtypa. Pusndyeckrue CBONCTBA
OJTHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCIOT. BomopojHbie CBSI3U MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuus 3TepuuKanuy, peakmuu C YYaCTHEM YTJIEBOJOPOJHOTO paguKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHOM KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENENbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIHX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAas, MaJbMUTHUHOBAs, OJICMHOBAS, JUHOJEBAA,
JuHOoNIeH08as KUCIOoThl. CrlocOOBI MOTYUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['omonorudeckuit psa, oOmias dopmyia, HU30MEpHS H
HOMEHKJIaTypa. PuU3NUecKne M XHUMHUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpene.

Kupswi. Ctpoenne, GpU3NIECKUE U XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11enoyHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B ipupo/Ie.

MBpb114 KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

OO0mas xapakrepuctuka yriaeBoaoB. Kinaccudukarms yrieBoaoB (MOHO-, TU-
U Tmonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (GpyKTOo3a, ramsakro3a, pubosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxOxaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJAECTUIHOU
TPYII, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHue TIFOKO3bI, €€
3HAUYCHHUE B KU3ZHEACATEILHOCTH Opranu3mMa. /[ucaxapuasl: caxaposa, MajabTo3a U
nakto3a. BoccTaHaBiMBaroliye U HEBOCCTAaHABIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B nipupojae u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTEH W Heiunono3a. CTpoeHre MakpoOMOJIEKYJl Kpaxmajia, IJIMKOreHa U
1euTI003bl.  DU3MYECKHUE CBOMCTBA Kpaxmana W UE/UTIOJI03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KAaYeCTBEHHas peakius C HOJA0M. XUMHUUYECKHUE
CBOICTBA IEJUTIOJIO3bI: TUAPOJIU3, ModydeHue 3(pupoB 1esutono3sl. [lonsrue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCMEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpallCHUN:



pPacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJIECHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHUPTA B albIETy] Ha PACKaJIEHHOM METHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOKHO HCIOJIB30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHBIE pEaKlUUU Ha albJeruabl (C THUAPOKCHIIOM
muammuHcepeOpa(l) u  runmpokcugom  menu(ll)), peakuums raunepuHa c
ruapokcuiom Meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bl ¢ Tuapokcuaom meau(ll), BzaumoneiicTBue
Kpaxmaja ¢ MOJOM, PEUICHHE IKCIEPUMEHTANIbHBIX 33a1a4 1o TemMaMm «ChupThl U
dbenonby, «KapooHoBbie KUCTOTHL. CIIOXKHBIE A(DUPBD».

A3oTcoaep:xaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHUYEeCKHe MPOU3BOJHBIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoOMAaTUYECKWE; TEepPBUYHBIC, BTOPUYHBIE M TpPETUYHBIC.
Crtpoenne monekyn, oOmas (Gopmyia, u3oMepus, HOMEHKIATypa U (U3MUECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHbBIE CBOICTBA,
AIKWIMPOBAaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C a30THUCTOW KHCIOTOM.
Conu anKWIaMMOHHS.

AHWIMH — TIpeICTaBUTENIb aMUHOB apoMaruyeckoro psnaa. CrpoeHue
aHwiMHa. B3anMHoOe BiIMsHUE TPy aTOMOB B MOJieKyJie aHuiauHa. OcoOEHHOCTH
XMMHYECKUX CBOMCTB aHuinHA. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NOJIydeHUs] M NpuMeHeHue anudarnueckux amMuHoB. [lonmyueHue aHuiIMHA U3
HUTPOOEH301a.

Awmunoxkucnotel. Homenknatypa u nuzomepust. OTnenbHble MPEACTaBUTENH Ol
AMUHOKHMCIIOT:  TJIMLIMH, ajaHuH. @dusnueckue CBOWCTBAa  aMHUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHbIX OpPraHUYeCKHX
COCIMHEHUW, peaklus MOJMKOHICHCAUU, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mpupomnbie monumepbl. [lepBuyHas, BTOpUYHAsT W TpETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUIPOJIU3, JACHATypalus,
KaueCTBEHHBIE PEaKIIMU Ha OCJIKHU.

OKCIIepUMEHTANbHBIE METOABl H3YYCHHs] BEIIECTB M HMX MPEBpaIllCHUM:
pacTBopeHHe O€IKOB B BOJE, JEHATypalus OEIKOB NpPU HArpeBaHHM, LIBETHBIC
peakuuu Ha O€nKHM, peleHHWEe HKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A30TColepKallie  opraHudeckue  coeguHeHus» U «Pacno3HaBaHue
OpPraHUYECKUX COCTUHEHUN.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUN —
MOJINMEPU3ALU U MOJUKOHEH AU



[TonumepHbie wmatepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJINBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETAKpWIAT, TMOJUKAPOOHATHI,
noJimdTUIICHTEpePTaar). Y THin3aius 1 nepepadoTka riacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yKu
(OyTanMeHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIEIK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YCHUS (TedtoH, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3naraeMblie OJIUMEpPHI).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
O3HAKOMJICHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMace,
Kay4dyKOB, pEIIEHUE JKCIEpUMEHTAIbHBIX 3aiady 1o Tteme «Pacno3naBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérunle 3amaqn.

Haxoxaenue MoliekyysipHOM (OpMyJibl OpraHUYECKOTO COCIUHEHUS II0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJISIPHON  (OpMYJIBI OPraHMYECKOrO0 COEAUMHEHHMS 1o Macce (00bEMYy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYyKTOB
peakiy W/UIU WMCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIBI
OpPraHMYeCcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUsI, ONpEJeiCHuEe JO0JMM BBIXOJa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusi MeXnpeIMEeTHBIX CBSI3€d MPU U3yUEHUH OPraHUYEeCKON XMMUU B
10 knacce OCYIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TOHATUH, MPUHATHIX B OTACIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNoTe3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKaiusi, HaOII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIEJIb, MOJICIUPOBAHHUE.

dusuka: Marepus, aToM, DOJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKUM ypPOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (DU3MYECKUE BEIWYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buosorusi: kierka, opraHusM, JKOcuUcTeMa, Ouocdepa, Metadboau3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TeTEepPOTPO(HBIA THUI MHUTAHUS, OPOKCHUE,
dboTocuHTE3, nbIXaHWE, OENTKHU, VYIJIEBOJbI, >KUPBI, HYKICUHOBBIE KHUCIOTHI,
(hepMEeHTHI.

['eorpadusi: mosie3HbIE UCKOMAEMBbIE, TOILIUBO.



TexHomnorus: IMUICBLIC TPOAYKTBI, OCHOBBI PpPAallMOHAJIBHOIO IIUTAHMUA,
MOrOHmue CpeaACTBa, MaTCpUaJIbl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUMU.

AtoMm. CocTaB aTOMHBIX sAlep. XUMHAYECKHI 3yeMeHT. M3otomnbl. CtpoeHue
AIIEKTPOHHBIX 00O0JOYEK AaTOMOB, KBAHTOBBIE YHUCIIA. DHEPreTUYECKUE YPOBHHU U
nolypoBHU. AToMHBIe opOuTanu. Kinaccudukanuss XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHwe dJIEKTPOHOB TIO aTOMHBIM  OpPOUTAIISIM.
DNEeKTPOHHBIE KOH(UTYpaLlUK aTOMOB 3JIEMEHTOB IIEPBOr0—4ETBEPTOTO MEPUOJIOB B
OCHOBHOM U BO30Y>XKIIEHHOM COCTOSHUH, 3JIEKTPOHHBIE KOH(MUTYparid HOHOB.
DIIEKTPOOTPULIATEIIBHOCT.

[lepnonnueckuil 3akoH U llepuonnueckas cucteMa XUMUYECKHX JJIEMEHTOB
.. MenneneeBa. CBsa3p mnepuoanueckoro 3akoHa u llepuoandeckoil cUCTEMBI
XUMUYECKUX  JJIEMEHTOB C  COBPEMEHHOM TEOpPHUEH  CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJOXKHBIX BEIIECTB MO TIpylIaM MW NEpPUOJaM. 3HAYEHHUE
nepuoanyeckoro 3akona /.M. Menpaeneesa.

XyUMHUYECKasi CBsA3b. BHAbl XUMHUYECKOW CBS3M: KOBAaJICHTHAs, HOHHAs,
MeTandeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM CBS3U: OOMEHHBIM U
JIOHOPHO-AKUENTOPHBINA. DHEPIUs U JIMHA CBs3U. [[onspHOCTh, HAIIPaBIECHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOW cBsi3U. KpartHble cBszu. BopmopomHas cBS3b.
MexMOJeKyIISIpHbIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3IIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUN
AJIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBnenre 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUY€HHE KOMIUICKCHBIX  COCIMHEHHH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJIIDHOTO Y HEMOJEKYJSIPHOTO  CTPOEHUS.  THIIbI
KPUCTATMYECKHUX PEIIETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

[Tonstue o mucnepcHbix cucremax. Mctunuble pactBopsl. [Ipeacrasienue o
KOJUTOMJIHBIX pacTBopax. (CnocoObl BbIPAKEHUS KOHLIEHTPALMM PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PACTBOpE, MOJISIpHAsA KOHLEHTpauusa. HacellieHHbIE 1
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kprcrammoruaparsl.

Knaccudukanysa 1 HOMEHKIATypa HEOPraHMYECKUX BeUIeCTB. TpuBHUAIbHBIC
HAa3BaHUS OTJEIBHBIX NPEACTAaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX pEakiyil B HEOPraHMYECKON M OpraHUYecKOi



XUMHH. 3aKOH COXPAaHECHMSI MACChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALLICHUS
SHEPrUH MPH XUMUYECKUX peakiusax. TermnoBbie d3PGEeKThl XUMUIECKIX PEAKITHA.
TepMoxuMHUECKUE YpaBHEHUS.

CKOpoCTh XMMHUYECKON peakliid, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB.
['oMoreHHbI€ U reTeporeHHbie peakiuun. Katanms u kataau3aTopsl.

OOpatumbie U HEOOpaTUMBbIE peakiuu. XuMHUueckoe paBHoBecue. KoHcranra
XUMHYECKOrO paBHOBecHs. (DakTOppl, BIMSIONIME HA IMOJOKEHUE XUMHYECKOTO
PABHOBECHS: TEMIIEPATYPA, NABJICHUE U KOHUEHTPALMHU BEIIECTB, YYAaCTBYIOIIHUX B
peakuuu. [Ipuanun Jle larense.

Onextponutuyeckas aucconuanus. CuibHble U Cla0ble  AJIEKTPOIUTHI.
Crenenp auccoumarmu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEWTpaJbHas,
uienoyHasi. Bogopoansiii nokasarens (PH) pactBopa. I'miaponus coseid. Peakuun
MOHHOTO OOMEHa.

OKHCIIUTENTPHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCICHMUS.
Okucnurens M BOcCTaHOBUTENb. [Iponecchl OKUCIEHHMS U BOCCTAHOBIICHMS.
BaxHeililine OKHUCIUTENIM W BOCCTAHOBUTENW. MeTOA SJEKTPOHHOTO OayaHca.
DNEeKTpoJIU3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M UX NPEBPALLICHUIA:
pa3IOKEHHE IIEPOKCHIA BOAOpPOAA B MPUCYTCTBUU KaTaau3aropa, MOJEIU
KPUCTAUTMYECKHUX PEIIETOK, POBEJACHUE peakluii HOHHOrO0 0OMeHa, Onpe/eieHue
Cpeabl PacTBOPOB C IMOMOIIBK) WHIWKATOPOB, W3YyYECHUE BIWSAHUS Pa3IAYHBIX
(GakTOpOoB HAa CKOPOCTh XHMHUYECKONH PEaKIUd W TOJOXKEHUE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuveckass xumus.

[Tonoxxenne HeMeTaiioB B [leproauyeckoil CUCTEME XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa U OCOOEHHOCTH CTpPOCHHUS HMX aToMOB. DuU3MUYECKHE CBOMCTBA
HEMETAIJIOB. AJUTOTPONHS HEMETAILIOB (HA MpUMEpPE KUCIopoia, cephl, pocdopa u
yIiIeposia).

Bonopoa. ITlonydenue, (usnueckne W XUMHUYECKHE CBOMCTBA: PEAKIMH C
METAJJIAMH ¥ HEMETAJJIAMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapuabl. TormmBHbIE
AJIEMEHTBL.

["amorensr. Haxoxmenue B mpupojie, CHOCOOBI MONMyYeHHs, (U3NYECKUE U
XAMHWYECKUE CBOWCTBA. ['alloreHoBOAOpObl. BakHeuImne KuCIOpOACOAEpKaIINEe
COEIUHEHMS TaJloreHoB. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MONYyYEHUs
rajoreHoB. [[pyMeHeHne rajJloreHoB U UX COEMHEHUN.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIUICHHBIE CIOCOOBI TOMyYCHUS
kucinopona. dusznueckne U XUMHUYECKHE CBOMCTBA M IPUMEHEHHUE KHCIOpOAA U
030Ha. OKCUBI U IEPOKCUBIL.

Cepa. Haxoxpaenue B Mpupojie, CHOCOOBI TMONy4YeHUs, (PU3HUECKUE U



xumuyeckue cpoiictBa. CepoBomopon, cyibduabl. Oxcun cepwi(1V), oxcupg
cepbl(VI). Cepaucras 1 cepHast KUCIOTHI U X coti. OCOOCHHOCTH CBOWMCTB CEPHOM
KUCJIOTHL [[puMeHenue cepol U €€ COeTMHEHUN.

A3zor. Haxoxnenue B mpupone, CIOCOObI TMOJNYyYEHHUs, (PUINYECKUE U
XUMHYECKHUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30THUCTast U a30THas
KHUCJIOTHI U uX coyih. OCOOEHHOCTU CBOMCTB a30THOM kucioThl. [IpuMeHnenue a3ora
U €ro COeAMHEHUN. A30THBIE y1I00pEHUSI.

®ochop. Haxoxmenue B mpupome, CIOCOOBI TOMydeHUs, (pu3udeckue u
xumuueckue cBoiictBa. Dochuast u dochun. Oxcunsl docdopa, dhochopHas
kuciota u e€ conu. Ilpumenenue Qochopa m ero coemunenuit. dochophbie
yA0OpeHusl.

Yraepon, HaxoxjAeHWE B NpUpOAE.  AJUIOTPOMHBIE  MOIUDUKAIINM.
dusnyeckue W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcua yriepoaa(ll), okcun yriepoma(lV), yromnbHas kuciaora u e
COJIU. AKTUBUPOBAHHBIA YyTOJb, ajncopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTpYyOKU. [IpriMeHeHue MpOCTHIX BEHIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemuuii. Haxoxxnaenue B mpupoje, CHocoObl MOdydeHus, (puauveckue u
xumuueckue cBorcTBa. Oxcupa kpemuusi(lV), kpeMHUEBas KHCIIOTa, CUIMKATHI
[IpuMeHeHne KpeMHHUs U ero coequHeHnid. CTeKI0, €ro NoJiy4YeHUe, BUAbI CTEKIIA.

[Tonoxxenne MetaiuioB B Ileprognyeckoi CUCTEME XUMHUYECKHX SJIEMEHTOB.
OCOoOEHHOCTH CTPOEHMS JJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
dbusnueckue cBOCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CruiaBbl METaJIIOB.

DNEeKTpOXUMHUYECKUN  psll  HampsbkeHud  MeTtaioB.  OOmme  crocoObl

MOy YCHUS METAJLJIOB: TUAPOMETAILTYPIHUS, MAPOMETAIUTYPT U,
anekrpomeraiutyprus. [lonstue o koppo3um MeTtasioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MetamioB |A-rpynmsl Ilepuoauueckoit cucTeMbl
XUMHYECKUX 3JeMeHToB. Harpuii u kanuii: momydeHue, pu3nuecKkue u XMUMUIECKHIE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTAUHEHUN.

Ob6mas xapakrepuctuka metawioB |IA-rpynmer Ilepuoandeckoil cUCTEMBI
XUMHUYECKHX OJIEMEHTOB. MarHuii W KajblMil: mModydeHue, (Qu3nudeckue u
XUMHWYECKHE CBOWCTBA, IIPUMEHEHHME IPOCTBIX BEIIECTB M MX COCAVHECHHU.
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUI: MTOy4YeHHe, (PU3NYeCKre U XUMHUYECKUE CBOMCTBA, TPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro CoenuHeHuH. AMQOTEepHbIE CBOWCTBA OKCHUAA U
T'MJIPOKCH/IA ATFOMUHUSA, TUAPOKCOKOMIUIEKCHI AJIFOMUHMSL.

OOmass  xapakTepucTUKa METaLIoB MoOo4HbIX noAarpynn  (b-rpymm)



[Teproauyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nYecKue U XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHui. OKCHIBI U
runpokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, HX
OKHUCJIUTENIbHBIE CBOMCTBA. [loilydeHne u npuMeHeHre Xxpoma.

OuU3nUecKne W XHMMHUYECKHE CBOMCTBA MAapraHia W €ro COEIUHEHHM.
Baxueitiue coenunenus wmapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusndueckre W XHMHYECKHE CBOMCTBA JKejie3a W ero coequHeHud. OKCHIBI,
runipokcuibl U conu xkeneza(ll) u sxenesa(lll). Ilomyuenue u npumeHeHue xemnes3a u
€ro CIUIaBOB.

OuU3MYECKHE U XUMHUUYECKUE CBOMCTBA Meau U €€ coenuHeHui. [lomyyenue n
MIPUMEHEHUE MEJIA U €€ COCTMHECHUM.

[uuk: momydyeHue, Qu3M4YecKue M XUMHUYECKHE CBOMCTBA. AMQOTepHbIC
CBOMCTBA OKCUJA U T'MIPOKCUAA LIMHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [IpumeneHne
[IUHKA U €r0 COSTUHEHUH.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHUS! BEIIECTB M UX NPEBPAILCHUIA:
u3ydeHue oOpa3IOB HEMETaNIOB, TopeHue cephl, ¢ocdopa, Keine3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTtaubl M CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U MIEJIOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHUATIOB), B3aUMOJICUCTBHE LIMHKA M JKeJe3a C pacTBOpamMu KHUCIOT U
1IEJI0YEeH, KAYECTBEHHBIE PEAKIINY HA HEOPTaHMYECKUE AaHUOHBI, KATUOH BOJAOPOJA U
KaTHOHBI METAJJIOB, B3aWMOJICHCTBUE THUAPOKCHUJIOB QIIOMUHHUS U IMHKA C
pacTBOpaMu KUCIOT W IIEJIOYEH, PEIICHUE SKCIEPUMEHTANbHBIX 33/lad MO0 TeMam
«lanmorenn», «Cepa u e€ coenuHeHUs», «A30T U Qochop U HUX COCAUHEHUS,
«MeTasibl MIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX MOATPYIID.

XuMHSA U )KU3Hb.

Ponb xumum B oOecrieueHuu yCTOMUMBOTO pa3BUTHS ueroBeuecTBa. [lonsTue o
Hay4HBIX METOJAX MO3HAaHUS M METOJOJIOTMM HAYYHOTO HccienoBaHus. HaydHbie
MPUHIUIIEI OPTaHU3AIMd XMMUYECKOTO MPOU3BOACTBA. [IpOMBIIIEHHBIE CIIOCOOBI
MOJIyYEHUs] BaXXHEUIIUX BEIIECTB (HA IpUMEpPE IMPOU3BOACTBA aMMHUaKa, CEPHOU
KHUCJIOThI, MeTaHosa). [IpoMblliyieHHbIE CIOCOOBI MOTYUYEHHS METAJIJIOB U CIJIaBOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPellbl U €ro mocieAcTBus. Ponp xumuu B
o0ecIieueHnr YHEPTreTUIECKON OC30IaCHOCTH.

XuMHUsT W 3I0pOBbE 4eNoBeKa. JlekapcTBeHHble cpenacTBa. IlpaBuna
WCII0JIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTHH MEIUIIUHBI.

XVMHUS THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBBIC M00aBKU. Poib xumuum B
o0OecrieueHr MTUIIEBON OE30MMacCHOCTH.

Kocmernueckne u mnapdromepHbie cpeictBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 UCTOJB30BAHUS MPEMAPATOB OBITOBON XUMHH B TTOBCETHEBHOM JKU3HHU.



XuMHsI B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XUMUSA B CEIbCKOM X03siiicTBE. OpraHuyYecKre 1 MUHEPAIbHbBIE YI00PEHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpPackd, CTEKJIO, KEpaMHKa.
Marepuains! a1 d51eKTpoHuKky. HanorexHomoruu.

Pacuérnbie 3anaumn.

Pacuéthl: Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacCe UM 00BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChI
(0OBbEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKITHH, €CITH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOJIYKTa PEAKIUH, €CIIU OJTHO
M3 BEHIECTB [JIaHO B BHUJAE pacTBOpa C ONPEACIEHHOM MacCOBOM JI0JIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHUEHTPALMK BEIIECTBA B
pacTBOpe, JOJIM BBIXOJA ITPOAYKTA PEAKLIMU OT TEOPETUYECKH BO3MOKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi  MEXNpeaIMETHBIX  CBsi3ed NpU  WM3yuyeHUd  oOmed u
HEOPraHUYeCKOW XMMHM B 11 Kiacce oCylIecTBISIETCA 4Yepe3 MCHOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK W TMOHSTHHA, MPUHATHIX B OTACIBHBIX
MpEeAMETaX ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1re ecTecCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHBIA (aKT, THIOTE3A,
TEOpHsi, 3aKOH, aHANU3, CUHTE3, KiaccUu(PUKaAIus, MEPUOJUYHOCTh, HAOII0JEHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOJIETb, MOJICIIMPOBAHUE.

®usuka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PaINOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUUECKUIN YPOBEHb, BEIIECTBO,
TeNOo, O0bEM, arperatHoe COCTOSIHME BEIIECTBA, HACaJIbHBIA Ta3, (usnueckue
BEJINYMHBI, EAUHULIBI U3MEPEHUSI, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kimerka, opraHusM, sKocucTeMa, onocdepa, MeTaboIm3M, Makpo- U
MUKPODJIEMEHTBI, OCNKH, KUPbI, YIJICBOJbI, HYKIECHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MTOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuUHEpasbl, TOPHBIC MOPOJIbI, MOJIE3HBIE HCKOMAeMbIe, TOILIMBO,
pPECYPCHI.

TexHonorua: XMMHUYECKass MPOMBIIUICHHOCTb, METALTYPIUsi, CTPOUTEbHBIE
MAaTEPUAIIBI, CEJIBbCKOXO35MCTBEHHOE IMPOU3BOJACTBO, MUIIEBAS MPOMBIIUIEHHOCTD,
dapmarieBTHUECKast MPOMBIITUIEHHOCTb, TPOU3BOJICTBO KOCMETHUECKUX TIPETapaToB,
MIPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEPHUANIOB, 3JEKTPOHHAS MPOMBILIJIEHHOCTD,
HaHOTEXHOJIOTHUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHETO
oOirero 00pa3oBaHMsl BBIACICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE
OOyYalOMMUMHUCA POCCHMCKONM TPaXTAaHCKOM HJICHTHYHOCTH, T'OTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPECICHNIO; HAIMYME MOTUBAIIUHU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCA PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HAJU4YWe
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh LIETU U CTPOUTH
’KU3HECHHBIE TIJIAHBI.

JIuyHOCTHBIE pE3yJbTaThl OCBOCHUSI TNpeAMeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATECIILHOW M TPAKTUYECKOW JEeSATEIHbHOCTH
oOyyJaromuxcsi B Mpoliecce peain3aluu 00pa3oBaTeIbHON NI TEIHLHOCTH.

JIuyHOCTHBIE pE3yJbTaThl OCBOCHUSI TpeAMeTa «XHUMHS» OTPAKAIOT
chOpPMHPOBAHHOCTh OMbBITA TO3HABATENLHON M TPAKTUYECKON J1EITEITbHOCTH
oOyyaromuxcsi B MPOIECce peanu3aluid o0pa3oBaTeIbHON JeATeIbHOCTH, B TOM
YKCJIe B YaCTH:

6 TpakIaHCKOI0 BOCIIMTAHNA:

OCO3HAHHS 00YyYaIONUMHUCA CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUSI K 3aKOHY W TTPABOTOPSIKY;

MpEACTaBICHUSI O COIUAIBHBIX HOpPMax M TNpaBUIaX MEXKIUMYHOCTHBIX
OTHOILICHUH B KOJUICKTUBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JIaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEHTBI JIPYTUX TIPU aHATIU3€ PA3IMYHBIX BUJIOB YUEOHOU JESATEILHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOIO OTHOIIEHUSI K HCTOPUYECKOMY M HAayyHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUM;

YBOKEHHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTM TEOPHUU M MPAKTUYECKOTO
NPUIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX HKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/Jla YYEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOLIEM



aHajau3e MH(OpMAIMU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3AHHBIE C XUMUUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBEJACHUE M TMOCTYIKH CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTIKOB;

4) gpopMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHUMAHUS [IEHHOCTEH 30pOBOTO0 U 0e30MacHoro oOpasza IKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOoIcHUsT TIpaBWwiI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HM, B TPYJOBOM ACATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBUJl HHIUBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOXKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEJACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSs);

S) TPyA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEeSTENHbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW U  JPYrux BHUAAX
NEeSTENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWH NPAKTHUYECKUX 3a]a4
COIIMAIbHOM HAMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAaKTUIECKOMY HU3YUYEHHUIO MPpodeccuil pa3IudHoro pojia, B TOM
YHClie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI M0 XUMUHU;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYyaTbHOW TPACKTOPUHU
oOpa3zoBanus, Oyaymiedl npodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JIECO00PA3HOr0 OTHOIIEHUSI K MPUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOoOIeM, BIHUSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE TPUPOIHON U COIUATBHOM CpeIbl;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHU IS



pelIeHUs BOMPOCOB PAlMOHAILHOTO MPUPOAOTIOIHL30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCIUIMX Bpel OKPYKaIOLIEH
IPUPOIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJIAroMpUATHBIE HKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh UX;

HaJUYUsl Pa3BUTOrO SKOJIOTHYECKOTO MBIIIJICHHUS, IKOJOTUUECKON KYJIbTYPHI,
OTbITA NEeATEeNIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABaTENbHOW, KOMMYHUKATUBHOMW M COLIMAIBHOM
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHUHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ pold B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUJICHUS, CO3JaHUU 1IEJIOCTHOTO
MpeACTaBIeHUs] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJABI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peuIeHuu MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTM XUMHHM IS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHYECKONM HANpaBIEHHOCTH W Ba)XHOM pOJIH B
CO3/aHMM HOBOM 0a3bl MaTepUaqbHON KYyJIbTYpbl, B PEIICHUH T[JI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTMYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBHM YCIENTHOTO TPY/Aa U KOJIOTHYECKH KOMMOPTHON MKU3HHU KAXKJIOTO YJICHA
00I11eCTBa;

€CTECTBEHHO-HAYUYHOW TpPaMOTHOCTH: TIOHMMaHUs CYIIHOCTA METOJIOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HWCIIOJIh30BaTh
MoJIy4aeMble 3HAHUS JIJIsl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAay4dHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 IOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX JKU3HEHHBIX CUTYalUAX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATENbCKOMN AESITEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUH C KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B pasnuyHbIX chepax mpodeccruoHanbHOM
NEeSTENHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIE pe3yJbTaThl OCBOCHMSI MIPOTPaMMbl IO XMMHUHU Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIOYAIOT:

3HAQUUMBbIE IS dbopMHpOBaHUS  MHMPOBO33PEHHS]  OOydarOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTPaXKaIOIINe
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa U CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MarTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMa, HAyYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISATUBHEIC), o0ecIeunBaroIme (dbopmupoBaHUe (yHKIIMOHAIILHOM
I'PaMOTHOCTH M COITUATbHOW KOMIICTCHITMH O00yYarOIIHXCSI;
CITOCOOHOCTH 00yUarommXxcs HUCIIOJIb30BATH OCBOCHHBIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHUSI B IO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCATbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJSITUBHBIMH
JICUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBbIe JJOrHYeCKHe AeiiCTBUS:

CaMOCTOATEILHO  (OPMYJIMPOBAaTh W aKTyalM3HpPOBaTh  IpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEIATh LEIH AEITEAbHOCTH, 3aJaBas IMapaMeTPbl U KPUTEPHH HX
JOCTHKCHHSI, COOTHOCHTD PE3YJIbTAThI ACATCIILHOCTH C ITOCTABICHHBIMHU IEIISIMH;

UCIIOIB30BaTh MPU OCBOCHHWH 3HAHHHM MPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICIIATh XapaKTEPHbIC MPU3HAKKA MOHATHH M YCTaHABIMBATh HMX B3aHMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATHUS i1 OOBSICHEHHUS OTJACIBbHBIX (DAKTOB M
SIBIICHUI;

BBIOUPATh OCHOBAHHS M KPUTEPUH IS KIaCCU(PHUKAIMM BEIIECTB U
XMMHYECKUX PEAKIIHT;

yCTaHABIMBATh NPUYMHHO-CIACACTBCHHBIE CBS3H MEKIY H3y4aeMBbIMHU
SIBIICHUSIMU,

CTPOMTH JIOTMYECKHE pacCyXaeHus (MHIYKTHBHBIC, [I€IyKTUBHBIE, II0
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUHS B PAaCCMAaTPHUBACMBIX
ABJICHHUAX, (DOPMYIIHPOBATH BHIBOIBI U 3aKIFOUECHUS;

OPUMEHSTH B MPOIECCE MO3HAHMS HCIOIb3yEeMbIe B XUMUH CHMBOJIHUYCCKUEC
(3HAKOBBIE) MOJIEIIH, ITPEOOPA30BBIBATH MOICIBHBIC TIPEACTABICHUS — XUMHUUYCCKUI
3HaK (CHMBOJI) D3JIeMEHTa, XHMHUeckas (opMysa, ypaBHEHHE XHMHUYECKOM
peaKkiyy — IMPH PEHICHHH Y4eOHBIX II03HABATCIBHBIX W IMPAKTHUYECKUX 3a/1ad,



IPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUN.

2) 0a3oBbI€e MCCJIEI0BATEIbCKHE 1eICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUSA BEUIECTB M XUMUYECKUX
peaKkuuii;

(OopMyIUpPOBATH LIEJIN U 33/1a4U UCCIIET0BAHUS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIIMPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIOTE3Bl MO MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M IIPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
Ipolecca, CaMOCTOSATENIbHO MPOrHO3MPOBATh €ro pe3ysbTar, (opMyJIHpOBATH
00001IeHHsI U BBIBOABI OTHOCUTENBHO TIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEA0BaHNS,
COCTaBJIATh 0OOCHOBaHHBIN OTUET O POAEIAHHON paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHON
JEeSATENbHOCTH, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbBHOMY
IIOMCKY METOJIOB pEUIEHUS] NPAKTUYECKHUX 3a/1ad, NPUMEHEHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HHPopMauuu (Hay4yHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COAEp)KaHHUSA, CIPABOYHBIE I0COOUS,
pecypcsl MHTepHeTa), aHaIM3upoBaTh MH(OPMALIUIO PA3TUYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUA, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIIPOTUBOPEYUBOCTB;

(bOopMyIUpPOBATH 3alpPOChl U MPUMEHATH PA3NUYHBIE METOJbI MPU MOUCKE U
orbope wuHbOpMalMK, HEOOXOAUMOW [UIsl BBIMOJHEHHA Y4YEOHBIX 3amay
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHbIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  TpEICTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJI30BaTh HAy4HbIA A3BIK B KAayecTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKOM HMH(pOopManueil: NpUMEHATh MEXNpeAMeTHble ((usmueckue u
MaTeMaTHUYECKHE) 3HAaKU U CUMBOJIBL, (POpMYJibl, a00OpeBUATypbl, HOMEHKIATYPY;

UCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAJIBbHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

3aJ1aBaTh BOIIPOCHI MO CYIECTBY 00CYK/1aeMOW TEMbI B XOJ€ 1Uajaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIeU, ((OPMYIUPOBATH CBOU MPEIOKEHUS



OTHOCUTCIBHO BBIITOJIHCHUA HpGI[HO)KGHHOﬁ 3agadiu,

BBICTYIIaTh C IPE3CHTAI[UCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBLHO HIIM COBMECTHO CO CBEPCTHHKAMU TP BBIMOJIHECHUN
XMMHYECKOTO DKCIIEPUMEHTA, MPAKTHUYECKOH pabOThI 10 HCCIICOBAHHIO CBOWCTB
U3yYaeMbIX BEIICCTB, peaau3alui y4eOHOro MpoekTa, U (GopMyIUpOBaTh BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCIICIOBAHHNA IyTEM COTJIACOBAHUS TIO3WIIMHA B
X0J1e 00CYXJICHUSI 1 0OMEHA MHCHUSIMH.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHA:

CaMOCTOSATETILHO TUUIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATeIIbHOCTh, Ompeesas e€ Ienu W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaracMplii aJICOpUTM JCHCTBUH IpH
BBITIOJTHEHWHU Y4Ye€OHBIX MW HCCIENOBATEeIIbCKUX 3a7ad, BBIOMpaTh HamoOolee
3G (EKTUBHBIN CIOCO0 HMX peHieHUS ¢ Y4YETOM TOJyYCHHS HOBBIX 3HAHUK O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJIbTaThl OCBOEHUS MPOTPaMMBI [0 XUMUHU Ha yIiTyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIIOYAIOT crelu(puyecKue
JUTsl y4eOHOro npeameTa « XUMUs» HayyHble 3HAaHUS, YMEHUS M CIIOCOOBI JEHCTBUI
[0 OCBOEHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHUM, BUIbI 1EATEILHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHMW B Pa3IMYHBIX YYEOHBIX
CUTYyalUsX, a TAK)KE B PCAJIbHBIX JKU3HEHHBIX CUTYAlUAX, CBI3aHHBIX C XUMUEH. B
IporpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI IO Trojam
W3Y4YCHUS.

10 KVIACC

[IpenMeTHble pe3yJibTaThl OCBOEHMS Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUIM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEIIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJIOTHYECKOU, SHEPTETUUECKON U
MUIIEBO 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEPHAIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueH palMOHAIIBHOTO



MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUM MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIOBEKa, a TAaKXKe OKOJOTMYEeCKHW OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraoIIHNe MOHATHUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
o0Ooyiouka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOC W BO30YKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3als AaTOMHBIX oOpOuTanel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pajgukai, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpallEHHbIE,
CKEJIETHBIC), HM30MEpHUs CTPYKTypHasi M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), HM30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCJIOPOJ- M a30TCOAEpIKAIINE OPraHUYECKUE COEAUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akon J[. W. MeHneneeBa, Teopus CTPOEHHUS OPraHUYECKHUX
BeiiecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUsT OHHEPrUM TMPU XUMHUUYECKUX pEaKUHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHU; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKMX W KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUMA aTOMOB UM T'PYIIN aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dekToi, opueHTanTsl | u Il pona);
(bakToJIOTHYECKHE CBEICHMUSI O CBOMCTBAaX, COCTaBe, MOJYYECHHUH U 0O€30MacHOM
WCIIOJIb30BAaHUU BAKHEWILMX OPraHUYECKUX BELIECTB B OBITY M MPaKTUYECKON
JEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHbIX  MNPUHIUMNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TIEpEepabOTKH HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpPHbIC MPU3HAKW TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUSA IMPU
OIIMCAaHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTraHUYECKUX COCIUHECHUN;

c(OpMHPOBAHHOCTh YMEHUI:

MCIIOJIb30BaTh XUMHUUYECKYI0O CUMBOJIUKY JJIsI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX M CKEJIETHBIX) (hOPMYJT OPTaHUIECKUX
BEILIECTB;

COCTaBJISITh YPABHEHMSI XUMHYECKUX PEAKLMI M PACKPbIBaTh UX CYUIHOCTH:
OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;

M3TrOTaBJIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMCHHI: yCTAaHABJIMBATH MPUHAICKHOCTh H3YyYCHHBIX
OPraHMYECKUX BEMIECTB MO0 HX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTh MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS JJIs OTACIIBHBIX
MPEICTaBUTENICH OPTraHMYECKUX BEIISCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIICPHH,
ATWJICHTINKONb, (eHOoN, (GopMambIeTHl, aneTaabJeTHJl, aleTOH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTEapUHOBAs, OJIEHHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIMH, aJaHuH, MaibTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJI U JPYTHUE);

cOPMUPOBAHHOCTh YMEHHUSI OMNPEACNATh BUI XUMHUYECKOW CBSI3U B
OpPraHMYECKUX COCIWHCHUSX (KOBAJIGHTHAsS W WOHHAS CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. BytnepoBa nisi 00bSCHEHUsT 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT MX COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh  YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: AJIKAHOB, IIUKJIOATKAHOB, aJJKEHOB, aJTKAHCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHECHUN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, - W TMOJUCAXapUIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HUMH  ypaBHECHUSMU
COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUA C HCIHOJIb30BAaHUEM CTPYKTYPHBIX
hopmy;

cOPMHPOBAHHOCTh, YMEHHUS TMOATBEP)KIATh Ha KOHKPETHBIX IMpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KpPaTHOCTH ¥ THUIIa KOBAJIEHTHOU CBsI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHHS aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMHPOBAHHOCTh YMECHHS XapaKTEPU30BaTh UCTOYHUKH YTIJIEBOIOPOIHOTO
Chipbsi (HE(Th, TPHUPOAHBIA Ta3, YyTrodb), CIOCOOBI €ro NepepadoTKu U
MPAKTUIECKOE PUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIQJICHUSI CHCTEMOW 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HAOJIOJICHUH, U3MEPEHUU, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peaslbHOM M MBICIICHHOM) M YMEHHSI IPUMEHSTh 3T 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS IPUMEHSTh OCHOBHBIC orepanuu
MBICIIUTETILHON JIESITEIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IeHune,
CUCTEMaTHU3alIUIO0, BBISBICHHE MPUUUHHO-CIEJCTBEHHBIX CBSI3€H — JJIST M3YYCHUS
CBOMCTB BEIIECTB M XUMUIECKHUX PEAKIIHIA;

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBIISATH B3aUMOCBS3h XUMHUCCKUX 3HAHUH C



MOHSATUSIMU U TIPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAHHOTO MOHMMAHHUS CYIIHOCTH MAaTe€pUaJbHOrO0 EIUHCTBA MHUPA,
UCIOJIb30BaTh CUCTEMHbIC 3HAHUS M0 OPraHWYECKONW XUMHUU Il OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHMI: TIPOBOJUTH PACUETHl MO0 XUMHUYECKUM
dbopMynamM U ypaBHCHHUSIM XUMHUYECKHUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UICCKUX
BEIMYMH (Macca, 00BbEM Tra3oB, KOJMYECTBO BEUIECTBA), XapaKTEpU3YIOIIMX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCUYEThl MO HAXOXKACHUID XUMHYECKOU
dbopMyIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISM XHMUYECKHUX DJIEMEHTOB,
IPOIYKTaM CropaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMHPOBAHHOCTh YMEHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh
C TO3UIMHA  DKOJOTHYECKOM  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBA3aHHOM ¢ TmepepaboTKoMn
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUIsl IPUHATUS TPAMOTHBIX PELICHUN
npoOJieM B CUTYaIUsX, CBA3aHHBIX C XUMHUEH;

c()OPMHPOBAHHOCTh YMEHUH: CAMOCTOSTENIBHO IUIAHUPOBATH U IMPOBOAMTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYyYEHUE M HW3YUYECHHE CBOWMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKUHUHU YIJIEBOJAOPOJOB pA3JIMYHBIX KIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 pAClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJICHHEM MPaBUI
Oe3omacHoro oOpamieHusi ¢ BEHleCTBaMU M JIA0OPATOPHBIM O0OPYJIOBAaHUEM,
dbopMyHUpOBaTh 1€ HWCCIECNOBAaHMS, TPEICTABIATH B pasIudHON (dopme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJIr01aTh MpaBuUiIa SKOJOTHYECKH 11€J1eCO00pa3HOro MOBECHUSI B OBITY U
TPYJIOBON JIEATEIBHOCTH B LIEJSAX COXPAHEHMS CBOErO 3J0POBBS, OKpPYKAOLIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaThb OIMACHOCTb TOKCHYECKOTO JCHCTBHUS HA KUBBIE OpPraHU3MBI
ONpPeACIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHUMAs cMbIci nmokaszarens 111K

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh NPHUMEHEHUS OPraHUYECKUX BEILECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATH II€JICHANIPABICHHBIM TTOUCK
XUMUYECKON nH(MOPMAINHU B PA3TUYHBIX UCTOUYHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoi nHpopmanuu, MHTEpHET U Npyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJIEHHON Y4e€OHOU 3a1auei.

11 KUIACC
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XUMUSD) OTPaXkKakoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEpUATHLHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJIICHUM NPUPOJBI, O MECTE U 3HAYECHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECHEYeHUH YCTONYMBOTO
pa3BUTHUSI, B pEUICHUU MPOOJIeM SKOJOTHYECKON, DHEPreTUUEeCKOM M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIIHUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUECHHH PAlMOHAILHOTO MPUPOAOINOIL30BaHNUS, B
bopMHpPOBaHUM MHPOBO33PECHHSI W OOIMIeH KyJbTyphl YEJIOBEKa, a TaKKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOJTHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAraloIyMe IOHATHS — XHMHUYECKUM DJJIEMEHT, aToM, SJIpO aroMma,

U30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE M
BO30Y)KJIEHHOE COCTOSIHUSI aToMa, THOpHAM3allds aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BJICHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBsi3b (KOBaJICHTHAs, MOHHAsA, METAJUIMYECKas, BOJOPOJHAs),
KpUCTaJUIMYecKass peméTka, XuUMHYEeCKas peakius, pacTBOp, JJICKTPOJIMTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJUTHYECKAsT JUCCOIMAIMS, CTENeHb JUCCOIMAIUU,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIUTENb, BOCCTAHOBUTEIb, TEIIOBOK 3 dekT
XUMHUYECKON peakIluu, CKOPOCTh XUMHUECKON PEaKIIUh, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTHYECKON IUCCOLUMAINU, TMEPUOANIECCKUM
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JekKallueé B OCHOBE TOHUMAaHUSA
MNPUYUHHOCTA M CHUCTEMHOCTHM  XHMHMYECKMX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUS] O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJICKYJSPHOM |
HAJIMOJICKYJISIPHOM  YPOBHSIX; TMPEJCTaBICHHS O MEXaHU3Max XHUMHYECKHUX
peakiui, TEepPMOJUHAMUYECKMX UM  KHHETHUYECKHX 3aKOHOMEPHOCTAX  HX
MPOTEKaHMs, 0 XUMUYECKOM DPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJY4YEHUHW U O€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU
JNEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBJISATH XapaKTePHbIC MPU3HAKU TOHSATHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOLIUE MOHATUS MPU
ONMCAaHUU HEOPTraHUYECKUX BEIIESCTB U UX MPEBPaICHU;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JJIS
cocTaBieHus (OpMyJaT BEIIECTB M  ypPaBHEHUM XUMHUUYECKUX  PEaKIIUH,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnansHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BAIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSIX, BUJ XUMHUYECKOW CBsI3U (KOBaJECHTHa,
WOHHAs, METaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM  pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT
BHUJIa XMMHMYECKON CBSI3M W THUIA KPUCTAUIMUYECKOM PEMmETKH, OOMEHHBIH U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBS3H;

chOpPMHUPOBAHHOCTh,  yMEHHUH:  KJIaccU(DUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XMMHUYECKHE PEAKI[UU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyromux BELIECTB, TEIUVIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzaropa U
JPYTHUE); CAMOCTOSITENIbHO BRIOUPATh OCHOBAHUS U KPUTEPUU AJIA KIIacCUPUKALIUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICT MEPUOINYECKOTO 3aKoHa /JI.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBICHUTENbHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHUM: XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB W MOHOB XUMHYECKUX OJJIIEMEHTOB NEPBOTO—YETBEPTOTO MEPHOJIOB
[Teproanueckoii CUCTEMBI J.. Menpaeneena, HCIIONIb3YsA  IIOHATUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHM», «S-, P-, -aTOMHEBIE
opOUTaIN», «OCHOBHOE U BO30YXKIEHHOE SHEPIeTUUYECKUE COCTOSHHUSA aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS] CBOMCTB XMMHYECKUX DJIEMEHTOB U HX
coeMHEHU 1Mo nepuogaM u rpynnaMm Ilepuonnueckoit cucremsr [ H.
MeHnneneeBa, BAJICHTHBIE BO3MOXHOCTH ATOMOB JJIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

chOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XUMHYECKHME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYILIECTBOBAHME TEHETHUYECKOM CBSI3M MEXIY HEOPraHWYECKMMHU BEIIECTBAMM C
MTOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

C(OPMUPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMUN MMOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOTO OajiaHca
TUX PEAKIUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBIICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUud  TUAPOIW3A;  PEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

C(OPMUPOBAHHOCTb YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUAYECKUX pEaKUUid C YYETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
WU3MEHEHHSI CKOPOCTM XHMHYECKOM pEAKUWH B 3aBUCUMOCTU OT PA3TUYHBIX



(bakTOpOB, a TAKXKE XapaKTEp CMEIICHUS XUMUUECKOTO PAaBHOBECHUS 110/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHui Jle [larense);

c(hOpPMUPOBAHHOCTh yMEHHUS XapaKTEPHU30BaTh XHUMHYECKHUE PEaKIIHH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYyYE€HUS CEPHOM KHCIOTHI, aMMHaKa,
oOlllMe HayyHble TMPUHLUIBI XUMHYECKUX MPOU3BOJCTB; 11€7€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3peHUs] COOTHOUICHUS PUCK-TI0Nb3A;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyYHOTO
MO3HAHUS SBJICHUW MPUPOABI — HAOIIOACHUE, H3MEpPEHHEe, MOJICIUPOBaHHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSAThH 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM MCCIICIOBAHUU BEIIECTB
U JUIi OOBSCHEHHUS XHUMHYECKHX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJIE,
MPAKTUUYECKOMN JIEATEIbHOCTH Y€JIOBEKA M B MIOBCEIHEBHON JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISBJISTH B3aUMOCBSI3b XHMHUYECKUX 3HAHUM C
MOHSATUSIMU U TIPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUAIILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHl: C HCIOJIb30BAaHUEM
MOHSATUN «MaccoBas J0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIUECHTpAIUs;
Macchl BEIIECTBAa WJIM 00BEMA Ta3a 10 W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce
WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKIuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisl pacTBOPOB KHUCIOT M ILIEIOYeH ¢
M3BECTHON CTEIMEHBIO AMCCOIMAIMU; Macchl (00bE€Ma, KOJHWYECTBA BEIIECTBA)
MPOAYKTAa PEAKIIMHU, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
onpeeIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE
(MMeeT TpUMECH); AOJIM BBIXOJA MPOAYKTAa pEaKIUH; OOBEMHBIX OTHOUIEHUH
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAaMOCTOSITEIIPHO TUIAHUPOBATh U IPOBOJUTH
XUMUYECKUH  JIKCIEpUMEHT  (MPOBEICHHE  PEaKIUid  HOHHOTO  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPE/IEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIbIO HWHIUKATOPOB, H3YyYCHUE BIUSHUS
pa3IMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMUUYECKOM  peakiuu, pelleHHe
AKCIEPUMEHTAJIbHBIX 3adad 1o TemaM «Metauis» ©u  «Hemeramis»y) ¢
coOJII0ICHUEM TPaBUJI 0€301acCHOT0 OOpaIleHUs ¢ BENIECTBAMHU U J1a0OpaTOPHBIM
obopynoBaHueM, (OpMyJUpPOBaTh I€Jb HCCIEAOBAHUS, MPEACTABIATH B
paznuuHOi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOIIOIATh MpaBuUIIa MOJIb30BAHHUS XUMUYECKOM
MOoCyZIol M JabopaTOpHBIM O00OpyJO0BaHHEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX



OTMBITOB, HYKOJIOTUYECKH IE€JIeCO00pa3HOTO TMOBEACHUST B OBITY U TPYJOBOH
JEATENBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 3J0POBbsI, OKPYKAIOWIEH NPUPOIHON
Cpellbl W JOCTHXCHUA €€ YCTOMYHMBOIO Pa3BUTHs, OCO3HABATH OIACHOCTH
TOKCHYECKOTO JICMCTBHUS HA >KMBBIE OPraHU3MbI OIPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBISATh II€JCHANPABICHHBIA TOUCK
XUMHUUYECKON MH(POpMAIINK B pa3IMYHBIX UCTOYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHasI
JUTEpaTypa, CpeacTBa MaccoBoit nuopmanuu, MaTEpHET M Apyrue), KpUTUIECKU
aHAJIM3MPOBATh XUMHUUYECKYI0 HHGOPMAIIHIO, TIlepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE
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]
/ pa3eioB U TeM B Koutpo (undposbie) pe3yJbTaTOB ¢ YKa3aHHEM UX HUTOIOBBIX
n/n cero
NMporpamMMmsl JIbHbIE o0pa3oBaTe/bHbIE (opmupoBanus IUIAHUPYEMbIX
padoThI pecypcsl pe3yJIbTaToB
Paznen 1. TeopeTuueckue 0OCHOBbI OPraHUYeCKOH XUMUH
BIIAJICHUE CHUCTEMOM XUMHUYECKUX TepMUHOIOTHYECKH
3HaHUN: H30MepUs CTPYKTYpHass M ¥ JUKTAHT, YCTHBIN
MPOCTPAHCTBEHHAS (reomeTrpuueckasi, Ompoc,
OTITHYECKAst), N30MEPhI, TOMOJIOTHYECKUH = TECTUPOBAHUE
psn, TOMOJIOTH, YTJIEBOIOPO/bI,
. KHCIIOPO- " a30Tco/iepKaIIe
[IpenmeTt oprannyeckoit
OpTraHWYECKHUE COEIUHEHUS, MOHOMeEp,
xmvi. Teopis bubmorera [JOK HOJIUMED CTPYKTYpHOE 3BEHO
1.1  cTpoeHHUs OPraHMYECKHX 8 https://m.edsoo.ru/d69df6 ’ ’
. BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS;
coequuennii A. M. 50 .
TEOPHUH, 3aKOHBI (NMEPUOIUYECKHUIN 3aKOH
byrneposa
J. W. MenneneeBa, Teopus CTpOEHUs
OPraHUYECKUX BEILIECTB A. M.
byTtnepoBa, 3aKOH COXpaHEHHS] MAacChl
BEILECTB, 3aKOH COXpaHEeHUus u
MIPEBPAILECHHS YHEPTUU NPU XUMHUUYECKHUX
peaKIusx)
Hroro no pazneny 8
Paznen 2. YriaeBoaopoanbt
[Ipenenvubie bubaunoreka [IOK c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH TEPMHUHOIOTHYECKU
2.1 yII€BOAOPOABI — 5 https://m.edso0.ru/d69df6 = xapakTepHbIe MPU3HAKHA MOHATUM, W JUKTAHT, YCTHBIN
AJIKaHbI, IMKJIOAJIKAHBI 50 yCTaHaBJIUBATh 170:¢ B3aUMOCBA3b, OIPOC,


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

2.2

Henpenensusie
YTIIEBOIOPOABL: AJIKEHBI,
aJIKaINEHBI, AJIKUHBI

14

bu6nmoreka [JOK
https://m.edsoo.ru/d69df6

50

HCITOJIb30BaTh COOTBETCTBYIOIIHE
IIOHATHUA HpI/I OIIMCaHUun cocCTaBa,
CTPOEHUST U CBOWCTB OpPraHUYECKUX
COCIMHECHMH

Cc(OPMHUPOBAHHOCT YMEHUH: BBIABIATD
XapaKTepHbIE IIPU3HAKU NOHATHUH,
yCTaHaBJIUBAaTh ux B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOINE
NOHATUSA  IIPU  OIMCAaHUU  COCTaBa,
CTPOCHHSI M CBOWCTB OPraHMYECKHUX

COCTMHECHUI c(hOpMHUPOBAHHOCTH
YMEHUI: yCTaHaBJIUBATh
NPUHAJICKHOCTh W3yUYCHHBIX

OpPraHUYECKUX BEIIECTB IO MX COCTAaBY U
CTPOEHHUIO K ONpEEIEHHOMY
KJaccy/Tpynmne COeIWHeHUH, /aBaTh UM
Ha3BaHUA I10 CHUCTEMaTHYECCKON
nomenkiarype (IUPAC) u npuBoauTh
TPUBHUAJIILHBIC HA3BaHUA I OTICIbHBIX
IpecTaBUTeNIell OPraHnYecKUX BEUIeCTB
(3TMNIEH, aleTWJIeH, TOJIyOJ, TIHULEPHH,
STWJICHTIINKOIb, (eHod, GopMalbaeru,
aleTanbJeruy, aueToH, MypaBbUHAA

KuCJI0Ta, YKCyCHaA KHCJI0Ta,
CTCapruHoOBad, OJICMHOBasl,
ImaJIbMUTHHOBAasA KHCJIOTHI, TJIMIIUH,

aJaHuH, MalibT03a, (PYKTO3a, AHWIIWH,
JUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOII U

Apyrue)

TECTHUPOBAHUC

TepMuHOIOTUUECKH
W JIUKTaHT, YCTHBIU
ompoc,
TECTUPOBaHUE


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

53 Apomarudeckue
' YIIIEBOIOPOALI (apeHBI)

[TpupoaHbIC HCTOYHHKH
2.4 yII€BOJAOPOAOB U UX
nepepaboTka

bu6nmoreka [JOK
https://m.edsoo.ru/d69df6

50

Bu6nuoreka [JOK
https://m.edsoo.ru/d69df6

50

c(OpPMHUPOBAHHOCTh YMEHHI: BBISBIATH

XapaKTepHbIE MIPU3HAKU MIOHATUH,
yCTaHaBJIUBAaTh ux B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOINE

NOHATUS  INPU  ONMCAHUU  COCTaBa,
CTPOCHHSI U CBOWCTB OPraHUYECKHX

COCTMHECHUI c(hOpMHUPOBAHHOCTH
YMEHUI: yCTaHaBJIUBATh
NPUHAIICKHOCTh W3YYEHHBIX

OpPraHUYECKUX BEIIECTB MO MX COCTAaBY U
CTPOCHUIO K OIPEEIEHHOMY
KJIACCY/TpynIie COeAMHEHUH, JaBaTh UM
Ha3BaHUSA o CHCTEMAaTHYEeCKON
nomenkiarype (IUPAC) u npuBoauTh
TpPUBHAJIbHbIE HA3BaHUS ISl OTAEIBHBIX
IpecTaBUTeNIel OPraHNYecKUX BEUIeCTB
(3TMNIEH, aleTWJIeH, TOJIyOJd, TIHULEPHH,
ATUJICHIJIUKOJIb, (eHON, (HOpMalIbIEeTH I,
aleTanbJeruy, aueToH, MypaBbUHAA

KHCIIOTA, yKCycHast KHUCIIOTA,
CTeapHHOBas, OJICMHOBAS,
IMHaJIJIbMUTHHOBAsA KHCJIOTHI, TJIMIOUH,

aJlaHWH, MajibT03a, (PYKTO3a, AHWIWH,
JTUBUHUIL, U30IIPEH, XJIOPONPEH, CTHPOII U
apyrue)

coOirofaTh  MpaBWiIa  3KOJOTHYECCKHU
11eJIECO00PA3HOTO TOBEJCHUSI B OBITY H
TPYAOBOM  JAEATENBHOCTH B  IENAX
COXpaHEHUs CBOETO 3JI0POBBS,
OKpYKarolllell IPUPOAHOM Cpeapl |

TepMUHOTOTMYECKH
W JIUKTaHT, YCTHBII
onpoc,
TECTUPOBAHUE

VYcerHbIi o1poc,
TECTUPOBAHUE,
pelexHue
IIPAKTUYECKUX 3a7a4


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

JOCTUKECHUS eé YCTOHYHUBOIO
Pa3BUTHUA;0CO3HABATh OIIaCHOCTH
TOKCUYECKOrO0  JEWCTBUSA Ha  JKHUBBIC
OpTraHHU3MBI OHpGI[CJIéHHBIX
OpTraHNYC€CKUX BCHICCTB, IOHUMAas CMBICII
IoKas3arels [IJIK;ananu3upoBath
1e51eCO00Pa3HOCTh IIPUMEHEHHUS
OpPraHUYECKUX BELIECCTB B
IPOMBIIIJICHHOCTY U B OBITYy C TOYKH
3pEHHs] COOTHOLLEHUS PUCK-TI0Ib3a

2.5

l"anorennpousBoHbIE
YII€BOAOPOIOB

bubmnorexa [IOK
https://m.edsoo.ru/d69df6

50

c(hopMUPOBAHHOCTH yMEHUS
MOJITBEPKIaTh Ha KOHKPETHBIX
npuMepax — XapakTep — 3aBHCHMOCTH
PEaKIIMOHHOM CIIOCOOHOCTH
OpPraHUYEeCKHUX COCIMHEHU 0T

KPaTHOCTH M THUIA KOBAJEHTHOW CBs3U
(0- W 7-cBs3WM), B3aMMHOIO BIIMSHUS
aTOMOB M TPYI aTOMOB B MOJEKYJAX;

c(hopMUPOBAHHOCTH YMEHUS
XapaKTepHU30BaTh HCTOYHHKH
YIIEBOIOPOAHOIO CBIpBS (Heds,
HNPUPOITHBIN Ta3, Yroib), CIOCOOBI €ro
nepepadoTKu U MPAKTUYECKOe
NIPUMEHEHNE MIPOYKTOB

nepepadoTKu;c(HhOPMUPOBAHHOCTD

BJIAJICHUA CUCTEMOU 3HAaHUU 0
€CTECTBEHHO-HAYYHBIX MeToIax
MO3HaHUS — HAONIOJICHUU, HU3MEPEHUH,
MOJIETTUPOBAHUH, AKCIIEPUMEHTE
(peaTbHOM ¥ MBICIEHHOM) H YMEHHS

Pemenne
IIPAKTUYECKUX u
pacyeTHbIX  3aj1ad,
peleHne ypaBHEHUN
XUMHUYECKHUX
peaxkuuid,
TECTUPOBAHUE,
YCTHBIN OIIPOC


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazpeny

Paznen 3. Kuciopoacoaep:xaniue oprannyeckue coeuHeHust

3.1

3.2

Cnuprel. Genon

KapOonunbHbie
COEIMHCHUS: aJIbJICTU/IbI
1 keToHbl. KapOboHOBBIE
KHUCIOTHI. CIIOKHBIC
s¢upsl. XKupsi

35

11

21

bu6mmoreka [JOK
https://m.edsoo.ru/d69df6

50

Bu6nuorexa [JOK
https://m.edsoo.ru/d69df6

50

PUMEHSTh 9TH
3HaHU;CPOPMHUPOBAHHOCTh YMEHHS
NPUMEHSATH OCHOBHBIC orepanuu
MBICHHTGHBHOﬁ NCATCIIBHOCTU — aHAJIN3 U
00001ICHHE,
CHUCTEMATHU3allI0, BBIABICHUC HpI/I'-II/IHHO-

CHHTCEC3, CpaBHCHHC,

CJIEICTBEHHBIX CBS3€H — AN HU3YUYCHHS
CBOICTB  BEHIECTB M  XMMHYECKUX
peakuui

c(hopMUPOBAHHOCTH yMEHUS
TIOJITBEPIKIATh Ha KOHKPETHBIX
npuMepax  XapakTep  3aBUCHUMOCTH
PEAKIIMOHHOM CIIOCOOHOCTH
OpPraHUYeCKUX COCIMHEHUI oT

KPAaTHOCTH M THUINA KOBAJICHTHOW CBS3U
(0- W 7-CcBsS3W), B3aMMHOTO BIIUSHUS
aTOMOB U IPyNI aTOMOB B MOJIEKYJIaX

c(OpPMUPOBAHHOCTh YMEHUS OIpPEIEISITh
BUJI XUMHUYECKOU CBSI3U B OPraHUYECKHUX
COCIUHEHUSIX (KOBAJlGHTHAasT W HWOHHAs
CBSI3b, G- H T-CBSI3b, BOJOPOJIHAS
CBSI3b);C(HOPMUPOBAHHOCTD yMEHUS
MPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHUS
oprannydeckux BemiectB A. M. bytiepoa
JUIsE OOBSICHEHHS] 3aBHUCHMOCTH CBOMCTB
BEILIECTB OT nux cocTaBa u
CTpOeHHS;CHOPMUPOBAHHOCTh  YMEHUI

Pemenue
IIPAKTUYECKHUX u
pacueTHBIX  3ajad,
peuieHne ypaBHEHUN
XUMHYECKHUX
peaKkuuid,
TECTUPOBAHUE,
YCTHBIHA OIIPOC

Pemenue
IIPAKTUYECKUX u
pacyeTHBIX  3ajad,
peueHue ypaBHEHUN
XUMHYECKHUX
peaKkuuid,
TECTUPOBAHUE,
YCTHBIH OIIPOC


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

XapakTepu3oBaTb  COCTaB, CTPOECHUE,
duznyecKkue W XUMHUYECKHE CBOWCTBA
TUNUYHBIX TPEACTABUTENIEN Pa3IMYHBIX
KJIaCCOB

OpPraHn4CCKux BCIICCTB.

QJIKaIUCHOB, AaJKWHOB, apOMAaTHUYECKUX
YTJIEBOIOPO/IOB,

KCTOHOB, Kap6OHOBI>IX KHCJIOT, IPOCTBIX

CIIUPTOB, aJIbJIETU/IOB,

U CIIO’KHBIX 3()HUPOB, KUPOB

3.3 VraeBoanl 9 1

Hroro no pazgeny 41

bu6mmorexa [IOK
https://m.edsoo.ru/d69df6

50

YMEHHHA XapaKTepu30BaTh COCTaB,
CTpocHHE, (PHU3UYECKHE H XUMHUYCCKHUEC
CBOMCTBA THUNUYHBIX IMPEICTABUTEIECH
pasIUYHBIX  KJIACCOB  OPraHMYECKHX
BEIISCTB:

AMHWHOKHCIIOT,

aJIKaINEHOB,
OCIKOB,

AJIKWHOB,
yTJIEBOJIOB
(MoHO-, M- W  TOJHCAXapHUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXTY HUMU YpaBHCHUSMH
COOTBETCTBYIOIUX XUMHUYECKUX PEaKIHA

c HCIIOJIb30BaHUEM CTPYKTYPHBIX
bopmyn

Pemenue
MPAKTUYECKHUX u
pacueTHbIX  3ajad,
pelieHre ypaBHEHUH
XHUMHYCSCKHX
peaxkuui,
TECTUPOBAHUE,
YCTHBIH OIIPOC

Pa3znen 4. A3oTconepskanue oprannyeckue coeIuHeHus

41 AMUHEL 12 1 5
AMuHOKUCIIOTEL. benku

bubmmoreka [IOK
https://m.edsoo.ru/d69df6
50

c(hOpMUPOBAHHOCTb YMEHHUS OMPEAECTSATH
BHJI XUMHYECKOW CBS3U B OPraHUYECKHUX
COCIMHECHUSAX (KOBaJIGHTHAs W HWOHHAs
CBSI3b, G- U M-CBS3b, BOJOPOJIHASL CBSI3b);
c(hOpMUPOBAHHOCTH yMEHUM
XapaKTepU30BaTh
dusznyeckue W XUMHUYECKHE CBOWCTBA

COCTaB, CTPOCHHE,

Pemenue
IPaKTUYECKHUX u
pacyeTHBIX  3ajad,
pellieHre ypaBHEHUH
XUMUYECKUX
peaxkuuid,
TECTUPOBAHUE,


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazpeny

Paspnen 5. BeicokoMoJIeKy AsIpHbIe COeIHHEHUS

5.1

BricokoMonekymnsipHbie
COEIMHEHHUS

12

bu6nuoreka [JOK
https://m.edsoo.ru/d69df6

50

TUIINYHBIX IIp e,Z[CTaBI/ITeJIeI;'I Pa3IMIHBbIX

KJIACCOB OpraHUYeCKUX BEILIECTB:
aMUHOB, aMUHOKHUCIIOT, OenKoB,
YIJIEBOJIOB (MoHO-, - 51
MOJIMCaxXapHioB), WJUTFOCTPUPOBATH

TCHCTUYCCKYIO CBA3b MCKOY HHUMHAU

YpaBHCHHUSMHU COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUi C UCTIOb30BaHUEM
CTPYKTYPHBIX (hopmy

c(hopMUPOBAHHOCTH yMEHUS
TIOJITBEPIKIATh Ha KOHKPETHBIX
npuMepax  XapakTep  3aBUCHUMOCTH
PEAKIIMOHHOM CIIOCOOHOCTH
OpPTaHUYECKUX COCTMHEHHI oT

KPAaTHOCTH M THUINA KOBAJICHTHOW CBS3U
(0- W 7-CcBsS3W), B3aMMHOTO BIIUSHUS
aTOMOB M TpyHIl aTOMOB B MOJEKYJaxX;

c(hopMUPOBAHHOCTH YMEHUS
XapaKTepU30BaTh UCTOYHUKHU
YTJI€BOJOPOHOTO CBIPbsI (HedTH,

OPUPOAHBIM ra3, yrojb), CHOCOOBI €ro
nepepadoTKu u MPAaKTUYECKOe
NpUMEHEHHE TPOJIYKTOB MEpepadOTKH;
c(OPMHUPOBAHHOCTH BJIAJICHUS CHUCTEMOM
3HaHUHN 0 €CTECTBEHHO-HAy4YHBIX
METOax TO3HaHUS — HaOII0NEHUH,
U3MEpPEHUH, MOJEIIUPOBAHNH,

YCTHBIN OIIPOC

Pemenue
IIPAKTUYECKHUX u
pacueTHBIX  3ajad,
peuieHne ypaBHEHUN
XUMHYECKHUX
peaKkuuid,
TECTUPOBAHUE,
YCTHBIHA OIIPOC



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazgeny

JKCIIEPUMEHTE (PealbHOM U MBICIEHHOM)
¥ YMEHUS IPUMEHSTH 3TU 3HAHUS

Nrtorosoe noBropeHue

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

136

bu6mmorexa [IOK
https://m.edsoo.ru/d69df6

50

c(hOpMUPOBAHHOCTH yMEHUs
MIOJITBEPIKIATh Ha KOHKPETHBIX
npuMepax — XapakTep  3aBUCHUMOCTH
PeaKIIMOHHOU CIOCOOHOCTH
OpraHUYECKUX COETMHEHHI oT
KPaTHOCTH W THIIA KOBAJICHTHOHN CBS3U
(0- u 7m-CBsI3M), B3AMMHOIO BJIHMSHUS
aTOMOB U TPYII aTOMOB B MOJEKYJaX;
c(hOpMHUPOBAHHOCTH YMCHHUS
XapaKTepu30BaTh UCTOYHUKHU
YTJIIEBOJOPOJAHOTO CBIPbs (Hedrs,
MPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro
nepepadoTKu u MPaKTUYECKOe
IpPUMEHEHHE TMPOJYKTOB MepepadoTKu;
c(OpPMUPOBAHHOCTH BIIAJICHUS CHCTEMOI
3HaHUU 0 €CTECTBEHHO-HAYYHbBIX
METOJaX TO3HAHWsI — HaOJIOICHUH,
U3MEpPEHUH, MOJICTTUPOBAHUH,
HKCIIEPUMEHTE (PEaTbHOM U MBICICHHOM)
¥ YMEHUS IPUMEHSTH OTH 3HAHUS


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

HauMenoBauue KoauuecTBo 4acoB 3_]]e}ch0]-[H],1e CHnHCOK UTOTOBBIX Cnoco0 OIICHKHN
Jj‘g pa3aesioB U TeM IpakTuu (uudposbie) IUIAHUPYEMBbIX Pe3yJbTaTOB C HUTOTOBBIX
i NMPOrpamMMblI Beero o0pasoBaTeIbHbIE YKa3aHHeM 3TaIoB UX IUVIAHUPYEMbIX
pecypchl (popmupoBanus pe3yJIbTaToB
Pa3znea 1. Teoperuueckue 0CHOBbBI XUMUH
c(hOpMUPOBAHHOCTh ymeHusi TepMHUHOTOTHYECKUI
Crpoenue aToma. pacKkpbIBaTh CMBICII = JTUKTaHT, YCTHBIN
[Tepuoanueckuii 3aKOH U nepuoguyeckoro 3akoHa JI. M. ompoc, tectupoBanue
1.1  Ilepuomunueckas cuctema 9 bubmorexa [JOK MenpeneeBa U JEMOHCTPUPOBATH
https://m.edso00.ru/2dd57f24
XUMUYECKUX IJIEMEHTOB ero CHUCTEMAaTU3UPYIOIIYIO,
. . MenneneeBa OOBSICHUTEIIbHYIO u
MPOrHOCTUYECKYIO0 (DYHKINU
BJIAJICHUE CUCTEMOM XUMHUYECKUX TepMUHOIOrHYECKU
3HAaHWUM, KOTOpas  BKJIIOYAET: JUKTAHT, YCTHBIN
OCHOBOIIOJIATAOIINE MOHATUS — ONPOC, TECTUPOBAHME
XUMHYECKUM 3JIEMEHT, aTOM, SAJIPO
aToMma, W30TOIbI, 3JEKTPOHHAS
obomouka aroma, S-, p-, d-
12 CtpoeHue BeliecTna. 11 bubnuorexa [JOK aTOMHBIE OpOUTAIU, OCHOBHOE M
' MHuoroo6pasue BemecTB https://m.edsoo.ru/2dd57f24  Bo30YyXIEHHOE COCTOSIHHSI aTOMa,
ruOpUIU3aIHs ATOMHBIX
opOuTanei, HOH,  MOJIeKyJa,
BaJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTb,
CTENEHb OKMCIICHUS, XUMHUYECKast
CBSI3b
1.3  Xumwuyeckue peakuuu 19 bu6mmoreka [IOK c(OpMHPOBAHHOCTh YMEHUH: TepMHHonomqecmﬁv
https://m.eds00.ru/2dd57f24  BBISBIATH XapaKTepHbIC MPU3HAKK JIUKTAHT, YCTHBIN



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Uroro no pazneny

Pa3znen 2. Heopranuueckasi Xumust

39

MOHATHUM,  YCTaHABIWMBaTh  UX
B3aHUMOCBSI3b,
COOTBETCTBYIOLIME TMOHATUSA NIPU

HCIIOJb30BAaTh

ONMCaHUU HEOPraHUYECKHUX
BEILECTB U UX NPEBPALLCHAN

OINpocC, TECTUPOBAHUE
Pemenune
MPAKTUYECKUX 3a70a4

2.1

2.2

Hemeramsl

MeTtanibsl

31

23

bu6nmoreka [JOK
https://m.edsoo.ru/2dd57f24

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57f24

c(OpPMHPOBAHHOCTH YMEHMMH:
KJIaCCU(PUIIPOBATh:

HEOpraHMYECKUe BEIIECTBa M0 UX
COCTaBY, XUMUYECKHE PEAKIIUH 110
Pa3IUYHBIM MpU3HAKaM (YUCIy H
COCTaBy pearupyoliux BeIIecTB,
TeroBoMy 3(pdexty peakuuu,
W3MEHEHUIO CTENEHEH OKHUCIICHUS

JJIEMEHTOB, 00paTuMoCTH,
Y4aCTHIO Karanusaropa u
Ipyrue); CaMOCTOSITEJIbHO

BBIOMPATh OCHOBAHMS M KPUTEPHUU
JUIsL KJIacCU(UKALUU H3y4aeMBbIX
BEIIECTB U XMMUUYECKUX pPEeaKLuil

c(OpPMHPOBAHHOCTH YMEHUI:
KJIaCCU(PUIIMPOBATh:

HEOPraHWYECKHUE BEIIECTBA IO UX
COCTaBY, XUMUYECKHE PEAKIIUH 110
Pa3IUYHBIM NpHU3HAKaM (4HCITy U
COCTaBy pearupyroulux BeILIEeCTB,
TeroBoMy 3¢ (deKTy peaxiuH,
U3MEHEHUIO CTENEHEeW OKMUCICHHUs

TepMHUHOIOTUYECKHI
JUKTAHT, YCTHBIN
OIIPOC, TECTUPOBAHHUE
IIpakTnueckue
paboThI

TepMHUHOIOTUYECKHI
JUKTaHT, YCTHBIN
ONpoC, TECTHUPOBAHME
[IpakTrnueckue
paboThI


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no paszneny 54

Pa3zgen 3. XuMus ¥ :KU3Hb

Mertobl TO3HAHUSA B
3.1 9

XUMHH. XUMUS U 5KU3Hb

Hroro no pazneny 9

bubnuoreka [JOK
https://m.edsoo.ru/2dd57f24

3JIEMEHTOB, 00paTuMocCTH,
Y4acTHUIO KaTajau3aropa u
JpyTHe); CaMOCTOSITENIBHO
BBIOMPATh OCHOBaHHS M KPUTEPUU
JUIsL KJIacCU(UKALUU H3y4aeMbIX
BELIECTB U XUMHUECKHUX PEaKIUi

c(OpMHUPOBAHHOCTh YMEHUMH:
cOOJII0/1aTh MpaBUJIa MOJIb30BAHUS
XUMHUYECKOHU MOCyA0M u
7a00paTOPHBIM  000PYIOBaHUEM,
oOparieHuss C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSIMU
M0 BBHIMIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OTBITOB,
9KOJIOTUYECKH  LeJIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOM
NeATeTbHOCTH B HEeNsIX
COXpaHEHHUsI CBOETO 3JI0POBHS,
OKpY>Kalole MpUPOTHON CpesIbl
U JIOCTHXKEHUS €€ YCTOMYMBOTO
pa3BUTHUS, OCO3HABATH OMACHOCTH
TOKCUYECKOTO  JICUCTBUSA  Ha
YKUBbIE OpraHU3Mbl
OIPEACIIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMAs CMBICIT
nokazarens [TK

TepMHUHOTOTUYECKHIT
JUKTaHT, YCTHBIU
OIpPOC, TECTUPOBAHUE


https://m.edsoo.ru/2dd57f24

Hrorosoe noBropenne

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

136

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

c(OpPMHPOBAHHOCTh YMEHUS
MNOATBCPKAATb Ha KOHKPCTHBIX
npuMepax XapakTep 3aBUCHMOCTH
peaKkIMOHHOU CIOCOOHOCTH
OpTraHUYCCKUX COC)II/IHCHI/Iﬁ oT
KpaTHOCTH W THUIIA KOBaJIEHTHOU
CBS3U (O- U TM-CBSI3M), B3aUMHOTO
BJIMSIHUSL aTOMOB U TPYII aTOMOB
B MOJIEKYJ1aX; COPMHPOBAHHOCTh

YMEHUS XapaKkTepu30BaTh
UCTOYHUKHU YTJIEBOAOPOAHOTO
ChIpbsi (HE(QTh, MPUPOJHBIA ra3s,
yroJib), CIOCOObI ero
nepepadoTKu W TMPAKTHIECKOE
IpUMEHEHUE POIYKTOB
nepepadoTKu;

c(OpMHPOBAHHOCTh BJIaJICHUS

CHCTEMO 3HaHUH O €CTECTBEHHO-
HAayYHBIX METOAAX TIIO3HAHUS —
HaOJIr0IeHUH, M3MEPEHUH,
MOJICTUPOBAHHUH, IKCIICPUMEHTE
(pealbHOM U MBICIEHHOM) |
YMEHUS IPUMEHSTB 3TH 3HAHUS


https://m.edsoo.ru/d69df650

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 9acoB
Ne Hara JyieKTpOoHHbIE N (pPOBHIE
Tema ypoxka Konrtpoabsnbsie IIpakTnueckmue
n/n Bcero H3y4eHusi  oOpa3oBaTeJIbHBIC PeCyPChI
padoThI padoThI
[IpeameT u 3HaUCHUE
OpraHUY€CKON XUMUH, BuG 1OK
HOJINOTEKA
MpeacTaBJICHUE O 1 1.09-6.09
pea https://m.edso0.ru/3686e6f5
MHOT000pa3uy OPraHunYeCKUX
COeIMHECHNH
DNEeKTPOHHOE CTPOCHHUE aTOMa
raepoaa (OCHOBHOE U
}BIO36p ﬂéi{Hoe COCTOSHMS) 1 109-6.09  Duomorexa HOK
Y ' R https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOXKHOCTH
aToMma yriepojaa
XuMuyeckas CBI3b B
OpraHUYECKUX COCTUHCHUSX. Eub 1OK
HOJIMOTEKA
Mexauu3Msl 00pa3oBaHUs 1 1.09-6.09
0oP https://m.eds00.ru/8d39f5¢8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBs3€EH
Teopust ctpoeHus Eu6 1OK
HOJIMOTEKA
OpPraHHYEeCKUX COECIUHEHHHN A. 1 1.09-6.09
P A https://m.edso0.ru/9e595ch8
M. bytneposa
Bupl uzoMepun: CTpyKkTypHas,
MIPOCTPAaHCTBEHHAS. bubnuoreka IHOK
poctp 1 8.00-1309  Duomoreka Il

DOnekTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPraHUYECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COETUHEHUH

[IpencraBnenue o
KJaccuukanuu u

bubnnorexa [HOK

6 CUCTEMaTHYeCKast 8.09-13.09
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYECKUX BEIICCTB
Knaccudukanus peakuii B bubnnorexa [JOK

7 . 8.09-13.09
OpraHNYeCKOM XUMHH https://m.edsoo.ru/ba5706aa
Cucremaru3anus U 0000IICHUE bubmuoreka [JOK

8 . 8.09-13.09
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH P,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepus, 15.09- bu6nuoreka [IOK
3JIEKTPOHHOE U 20.09 https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYT

10 du3NYECKre 1 XUMUYECKUE 15.09- bubmuoreka [JOK
CBOICTBA aJIKAHOB 20.09 https://m.edso00.ru/3137711c
HaxoxneHue aikaHoB B

11 npupoae. CriocoObl MOTyYCHUS 1>.09- bubmorexa [JOK

PHPOAE. v 20.09 https://m.edsoo.ru/259b0a5h
Y TIPUMEHEHHUE alIKaHOB
[{mkoaakaHbl: o0mas
dbopmyna, HOMEHKIATypa U

12 HU30MepHUst, 0COOEHHOCTH 15.09- bubnnorexa [IOK
CTPOCHUS U XUMHUYECKHX 20.09 https://m.eds00.ru/156730d2
CBOWCTB, CITIOCOOBI IOyUEHUS U
MIPUMCHECHHE

13 Perrenue pacuéTHBIX 3a1a4 Ha 22.09- bubmorera [JOK

P A 27.09 https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OTIpe/IeIIEHUE MOJICKYIISIPHOM
(hOpMYyIIBI OPraHUIECKOTO
BEILIECTBA 10 MACCOBELIM JOJISIM
ATOMOB DJIEMEHTOB, BXOISIINAX
B ero coctaB. CHcTeMaTH3aIMs
1 000011IeHNE 3HAHUI 1T0 TEME

AJIKEHBI: TOMOJIOTUYECKUN PAL,

obmast popmya,

HOMEHKJIATypa, 3JIEKTPOHHOE U 22.09- bu6numoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE 27.09 https://m.edsoo.ru/273b0ale
MoJekys. CTpyKTypHas | IHc-

TpaHC-U30MECpPHUs aJIKCHOB

dusznueckre U XUMHUYECKUE

CBO¥iCTBA ayKeHOB. [IpaBuIio 1 22.09- bubmmorexa [JOK

P 27.09 https://m.edso0.ru/21069ccd
MapkoBHHKOBA
CrniocoObl osryyeHust u 1 22.09- bub6nuoreka [IOK
IIPUMEHEHHUE aJIKEHOB 27.09 https://m.eds00.ru/665dc058
[IpakTuueckas pad6ora Ne 1 mo BuG OK
teme "llonydyenue >TuiieHa n 1 1 29.09-4.10 nosmoreka L

https://m.edsoo.ru/0941eed8

M3y4YEHUE €ro CBOMCTB"

Pemenue pacy€THpix 3a1a4 Ha

oTpeeIeHIE MOJIEKYIISIPHOM 1 59.09-4.10 bubnuorexa [JOK
(bopMyIIbl OPraHu4ecKOro https://m.edsoo.ru/e9ea9921
BEIIECTBA

AnkaaueHsl: cOnpsHKEHHBIE,

W30JINPOBAHHBIE, Bu6morexa [IOK
KyMYyJIHpPOBaHHBIC. 1 29.09-4.10

https://m.edsoo.ru/04298c0a

Oco0eHHOCTH IIEKTPOHHOTO
CTpOCHHS



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

29

XHUMHYECKHE CBOMCTBA
CONPSIKEHHBIX TUEHOB

Crioco0OblI osTyueHust u
NPUMEHEHHE alIKaIneHOB

AJIKVWHBI: TOMOJIOTUYECKUH P,
obmast popmyrna,
HOMEHKJIATypa, JIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UIECKHE CBOMCTBA

XHUMHUYECKHE CBOMCTBA aJIKHMHOB

KauecTBeHHbIe peakuyuy Ha
TPOMHYIO CBSI3b

CriocoObI mosryueHust 1
IIPUMEHEHUE AJIKUHOB

Pemenue 3amau: pacy€rsl 1o
YPaBHEHUIO XUMHUYECKON
peaxknuu

CucreMaTuzanus 1 0000IIeHE
3HAaHWUH 10 TEME

ApEHBI: TOMOJIOTUYECKUH P,
obmast popmya,
HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJ O€H30J1a U TOIyoJa,
ux (hpuznveckue CBOMCTBa

XHUMUYECKUE CBOMCTBA aPEHOB:
peaKIuu 3aMeIeHUs

29.09-4.10

6.10-11.10

6.10-11.10

6.10-11.10

6.10-11.10

13.10-
18.10

13.10-
18.10

13.10-
18.10

13.10-
18.10

20.10-
25.10

bu6mmoreka [JOK
https://m.edsoo.ru/e561253d

bu6mmoreka [IOK
https://m.edsoo.ru/1aa81660

bu6nuoreka [JOK
https://m.edsoo.ru/68b6cc4c

bubmnorexa [IOK
https://m.edso00.ru/23493a93

Bbubnuorexa [JOK
https://m.edsoo.ru/7blc48da

bu6mmoreka [JOK
https://m.edsoo.ru/a6f9alea

bub6mmorexa [JOK
https://m.edsoo.ru/5db8e526

bu6mmorexa [{OK
https://m.edsoo.ru/a92a7094

bu6nuorexa [JOK
https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XHUMUYECKUE CBOMCTBA apPEHOB:

30 CaKIUHU MPUCOCTUHCHHUS 20.10- bubmmorexa [OK
peakd P A ’ 25.10 https://m.edsoo.ru/a44alae4
OKHCIIEHHE TOMOJIOTOB O€H301a

31 Oco0EeHHOCTH XUMHYECKHIX 20.10- bu6mmorekxa [JOK
CBOMCTB CTUPOJIA 25.10 https://m.edso00.ru/d5018a54
Pemrenne pacu€THbIX 3a1a4 HA

32 ONpPEICIICHUE MOJIEKYISIPHON 20.10- bubnuorexa [JOK
($hopMyITBEI OPTraHHYECKOTO 25.10 https://m.edsoo.ru/53461a2c
BEIIIECTBA
CriocoOBbI TOAYYEHNS U B K

33 7 4.11-8.11 nosmotexa 10
MMPUMEHEHNUE aPEHOB https://m.edso00.ru/6f717d09
I'enernueckas cBs3b MEKIY

34 pa3IMYHBIMU KJIacCaMu 4.11-8.11
YTJIEBOJOPOIOB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi.

35 peakht 4.11-8.11
CucremaTu3aius 1 0000IIeHNe
3HAHUU 110 TEME
[Ipuponansriii raz. [lomyTHbIe

36 PHPOA Y 4.11-8.11
He(TSAHBIC Ta3bl

37 Kamennslit yrosb 1 mpoIyKThl 10.11- bubmuorexa [JOK
ero nepepaboTKu 15.11 https://m.edsoo.ru/69b3398b
Hed1b 1 ciocoOsl eé

38 nepepabotku. [IpuMeHenune 10.11- bubmmorexa [JOK

pep P 15.11 https://m.edsoo.ru/21f9de78

MIPOAYKTOB MepepaboTKu HEPTH
I'enetnyeckas CBSI3b MEXKAY 10.11

39 pa3IMYHBIMU KJIacCaMU '

15.11

YIII€BOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

47

FaJ'IOFeHOHpOI/I?»BOI[HBIe
YTJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIINHN 3aMCIICHUS
rajorcHa

JlericTBHE 1IeN0YEH Ha
rajoreHNnpoOU3BOIHEIE.
BzaumogeiictBue
JIATAJIONCHAIKAHOB C MarHUEM U
UHKOM

CucreMaTuzanus 1 0000IIeHE
3HAHUU TIO pa3feny
"YrneBopopoas!"

Kontponbnas pabota mo teme
"VYrneBonopoasr"
[IpenenbHbIE OHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH PSijI,
obmas hopmyna, CTpoeHne
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa,
Kkiaccupukanus, Gpusnueckue
CBOMCTBA

XUMHYECKUE CBOMCTBA
MpeeIbHBIX OJHOATOMHBIX
CIIUPTOB

CriocoObI mosryueHust 1
MIPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

IIpocTeie 3¢upst:
HOMEHKJIATypa U H30MepHs,

10.11-
15.11

17.11-
22.11

17.11-
22.11

17.11-
22.11

17.11-
22.11

24.11-
29.11

24.11-
29.11

24.11-
29.11

bu6mmorexa [JOK
https://m.edsoo.ru/82b4d759

bubmmorexa [{OK
https://m.edso0.ru/20e89f22

bu6mmoreka [IOK
https://m.edso00.ru/95¢9e298

bu6mmoreka [{OK
https://m.edsoo.ru/df04c5cd

bubmnorexa [IOK
https://m.edsoo.ru/26ee34fe

Bbu6nuorexa [JOK
https://m.edso00.ru/484100000000000

bu6nuoreka [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3HUECKHUX U
XUMHYECKUX CBOMCTB
MHOroaTomMHsle CIIUPTHI:
STUJICHTJIMKOJb U TITULEPUH, UX

24.11-

bu6mmorekxa [JOK

48
buznyecKre 1 XUMUYECKHE 29.11 https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0OblI osTyueHust u
49 MIPUMEHEHNE MHOTOATOMHBIX 1.12-6.12 bubmorera [JOK
P R https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJIEKYIIBL,
50 ¢du3ndeckne CBOHCTBA 1.12-6.12 bubmmorexa [JOK
' T https://m.eds00.ru/2ce726f8
ToxcuyHOCTH PeHOa
bu6nuorexka [JOK
51 XuMH4decKre CBOMCTBa eHoma 1.12-6.12
¢ https://m.edsoo.ru/037ca5f9
CriocoOblI mosryueHust u bu6nmorexa [IOK
52 1.12-6.12
npuMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.
Pemenue skciepuMeHTATBHBIX
53 "p 8.12-13.12 bu6nmmoreka [JOK
3aznay o teme "CrnupTel U https://m.edsoo.ru/fd0ced09
benonsr"
CucremaTu3aius 1 0000IIeHNe b K
54 : 11 1] 8.12-13.12 noamnoreka 11O
3HAHWU 10 TEME https://m.edso0.ru/1810ch9b
ATNBIETHIBI M KETOHBI:
ANIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM T'PYIIIIHI;
55 p Py 8.12-13.12 bubmmoreka [JOK

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopMmyna, nuzomepus u
HOMEHKJIATypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

ANbIeruasl 1 KETOHBL:

(u3HYeCKre CBOMCTBA; PEAKIIUU

MPpUCOCAUHCHUSA

Peakuu oxucienus u
KaueCTBEHHbIE PEAKIIUU
aJIbJAETUIOB U KETOHOB

Crioco06b!I osTyueHust
aNb/ICTUI0B M KETOHOB

OnHOOCHOBHBIE NIPE/IETIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYII

W3omepusi 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, HX
(u3HYecKue CBONCTBA

XHUMHYECKHE CBOMCTBA
MpeAENIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH CBOMCTB
MYpPaBbUHOM KHCIIOTHI.
MHoroo0pa3ue kapOOHOBBIX
KUCIIOT

Oco0eHHOCTH CBOMCTB:
HETpeIeIbHBIX U
apoOMaTHYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX,

THIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTenyu BbICIINX
KapOOHOBBIX KUCIIOT

8.12-13.12

15.12-
20.12

15.12-
20.12

15.12-
20.12

15.12-
20.12

22.12-
27.12

22.12-
27.12

22.12-
27.12

bubmmoreka [JOK
https://m.edsoo.ru/c887425c¢

bu6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1c51

bu6nuorexa [JOK
https://m.edsoo.ru/fec0b113

bubmuoreka [JOK
https://m.edsoo.ru/700cc87b

bu6mmorekxa [JOK
https://m.edsoo.ru/40e6e0e9

bu6mmorekxa [JOK
https://m.edsoo.ru/bb31be71

bu6mmorexa [{OK
https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64 [ToHsiTHE O MPOU3BOTHBIX 22.12- bubmuorexa [JOK
KapOOHOBBIX KHUCIIOT 27.12 https://m.edsoo0.ru/0d162d9d
Crioco0OblI osTyueHust u
65 IpUMEHEHNE KapOOHOBBIX 1201 bubmmoreia LOK
P P 17.01 https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxHble 3(upsbL:
TOMOJIOTUYECKHM psiJl, oO1as 12.01- bubnuorexa [JOK
66
dbopmyna, nzomepus u 17.01 https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa
67 Du3NYECKre U XUMUYECKUE 12.01- bubmuoreka [JOK
cBOCTBa A(hUPOB 17.01 https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON
68 €aKIMK, HA ONPEICIICHUE 12.01- bubmiorexa LIOK
peaiiui, . Pedl 17.01 https://m.edso0.ru/7c065c9d
MOJIEKYJISIPHOIN (OPMYJIBI
OpPraHUYECKOTO BEIIECCTBA
[TpakTuueckas padora Ne 3.
69 Pemenue skcriepuMeHTaIbHBIX 19.01- bubnnorexa [JOK
3anad o reme "KapOoHoBbIE 24.01 https://m.edso0.ru/486671fb
KucIoThl. CiIoKHBIE YPUPHI"
Kupst: ctpoenue, pusndeckue
70 1 XMMUYECKHE CBOWCTBA 19.01- bubmorexa HOK
24.01 https://m.eds00.ru/al9c5b98
(ruzponus)
Oco0eHHOCTH CBOMCTB KUPOB,
71 coJiepKalluX OCTaTKH 19.01- bubmuorexa [JOK
HEIIPEIEIbHBIX KUPHBIX 24.01 https://m.eds00.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoae
72 MbL1a KaK COJIM BBICIIUX 19.01- bubmmorexa LIOK
24.01 https://m.eds00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KHCIIOT, UX
Morolee aericteue. Ilonsatue o
CHHTETUYECKHX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBSI3b
YTJIEBOJOPOOB H
KHUCIIOPOJICOACPKALTUX
OpraHUYEeCKUX BEIIECTB
Pacuérel o ypaBHEHUAM
XUMUYCCKUX PEAKITU

CucreMaTuzanus 1 0000IIeHE
3HAHUH 110 TEME

OO01mas xapakTepucTUKa
YIJI€BOAOB U KIIACCH (KA
YTJIEBOJIOB (MOHO-, TH- U
MOJIMCaXapHUIbl)
Mounocaxapuabl: GpuzHIecKue
CBOMCTBA 1 HAXOKJICHHUE B
pupoje

[IpuMeHeHue TIIIOKO36I, €&
3HAYCHUEC B
YKU3HENICATSIILHOCTH OpraHu3Ma

Hucaxapuapl: caxaposa,
MajbTO3a U JIAKTO34.
Haxoxnenue B npupoie u
MIPUMEHEHUE JUCaXapHiOB

[Tonucaxapuapl: cTpoeHUE
MaKpOMOJIEKYJ, PU3NIECKUE U

26.01-
31.01

26.01-
31.01
26.01-
31.01

26.01-

31.01

2.02-7.02

2.02-7.02

2.02-7.02

2.02-7.02

bub6mmorexa [JOK
https://m.edsoo.ru/56790c96

bu6nmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bubmnorexa [IOK
https://m.edsoo.ru/7a9693al

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmorexa [JOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [IOK
https://m.edsoo.ru/eb0384e7

bu6nuorexa [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XMMHYECKHE CBOMCTBA,
IIPUMEHEHUE

[TonsiTrie 006 NCKYCCTBEHHBIX

bu6mmoreka [IOK

81 9.02-14.02
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha
ONpEACIICHUE JOJIM BBIX0O/1a b K
82 pen I )i 9.02-14.02 nonroreka 11O
MIPOJIYKTa PEAKLIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOKHOTO
CucremaTu3aius 1 0000IICHIE bub K
83 y 1 - 9.02-1402 DromorerallO
3HaHWUH 10 pasjeny https://m.eds00.ru/08d4364c
Kontponbhas pabota no teme Eub 1OK
noInoTeKa
84 "Kucnopoacoaepxamue 9.02-14.02
poAcOACprratl " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHUS
AMUHBIL: Ki1accupuKanus,
CTPOCHHUE MOJICKYJI, 00IIIast
o (b: e HBOMeyHH 16.02- bubnuorexa IIOK
pMy’Ia, YL, 21.02 https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NIECKUE
CBOICTBA
86 XUMHYECKHE CBOMCTBA 16.02- bu6mmoreka [{OK
anuQpaTHICCKUX aMUHOB 21.02 https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWIHMHA,
87 0COOCHHOCTH XUMHYECKHX 16.02- bubmorexa HOK
. 21.02 https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CriocoObI mosryueHust 1
88 pUMEHEHHE anupaTHIECKIX 16.02- bubmmorexa LIOK
P 21.02 https://m.edso0.ru/eal 38763
aMUHOB
89 AMHHOKHUCIIOTBI: HOMEHKJIATYpa 23.02- bubnnorexa [JOK
U U30Mepusi, PU3NIecKre 28.02 https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

90

91

92

93

94

95

96

97

cBoiicTBa. OTHENLHEBIE
MPEACTABUTENH 0-AMUHOKHCIIOT

XHUMHYEeCKHE CBOMCTBA
AMHHOKHCJIOT, UX
OMOJOrHYeCKOe 3HAUCHHE
aMuHOKHCI0T. CHHTE3 U
TUAPOJIN3 TIENTHIO0B

benku kak npupoHbIe
MIOJIUMEPBI; CTPYKTYPhI OEJIKOB

XUMHUYECKUE CBOUCTBA OEIIKOB

A3oTcoaepxaiiue
reTEPOLUKINYECKUE
coennHeHus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOCHHUE U
Ouosioruueckas poJib

[TpakTuyeckas padora Ne 4.
Pemenwne skcriepuMeHTATEHBIX
3a7a4 [0 TeEME
"A3oTcoaepkaiiue
OpraHUYeCcKue coeIMHeHUs"
[IpakTuueckas pabora Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3azad4 1o reMe "Pacro3HaBanue
OpraHUYeCKUX COeTUHEHHUM"

KonTtponbnas pabota mo teme
"A3oTcoaepkaiue
OpraHMYeCcKue CoeTMHEHUs"

OCHOBHBIE TTOHSTHS XUMHH

23.02-
28.02

23.02-
28.02

23.02-
28.02

2.03-7.03

2.03-7.03

2.03-7.03

2.03-7.03

9.03-14.03

bu6mmoreka [IOK
https://m.edsoo.ru/77df705a

bubmnorexa [IOK
https://m.edsoo.ru/429e9899

bu6mmoreka [{OK
https://m.edsoo.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

bu6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

bu6mmorexa [IOK
https://m.edsoo.ru/ce561bc?

bu6mmoreka [IOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJISIPHBIX
COCJIMHECHUI M METOIbBI UX
CUHTE3a —II0JIUMEPU3ALUS U
MMOJTUKOHICHCAITHS

IInacTtmaccel. YTunmsanusa u

https://m.edsoo.ru/7aa63ebd

bu6mmoreka [{OK

98 9.03-14.03
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJlbHBIN

99 CUHTETUYECKHUE Ka " 9.03-14.03 bubmorexa HOK

YAYKH: ' ' https://m.eds00.ru/246103ec
Pe3nna
Boiokna: HatypanbHbIe,
CKYCCTBEHHBIE,

100 HCKYCCTBCHHBI 9.03-14.03 bu6nuoreka [IOK
cunretndeckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIMaIbHOrO0 Ha3HAUYEHUs
[TpakTudeckas padora Ne 6.

101 Pemenune skcriepuMeHTaIbHBIX 16.03- bu6numorexa [IOK
3aja4 o reme "Pacnio3HaBanue 21.03 https://m.edsoo.ru/3aebd77a
IIJJACTMACC ¥ BOJIOKOH"

O06001IeHre U cCHCTeMaTH3aIus

102 U3Y4YEHHOI'0 MaTepuaa 1o TeMe 16.03- bu6numorexa [IOK
"BbicokoMOIeKysipHbIE 21.03 https://m.edsoo.ru/6a22b1e8
COCIMHEHHUS "

) bubnuoreka [JOK
103 16.03
21.03 https://m.edso0.ru/7c065c9d
) bubmuoreka [JOK
104 16.03
21.03 https://m.edso0.ru/7c065c9d
bubmuoreka [JOK
23.03-
105

27.03

https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d

106

107

108

109

110

111

112

113

114

115

116

23.03-
27.03

23.03-
27.03

23.03-
27.03

6.04-11.04

6.04-11.04

6.04-11.04

6.04-11.04

13.04-
18.04

13.04-
18.04

13.04-
18.04

13.04-
18.04

bu6mmoreka [JOK
https://m.edso0.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmorexa [JOK
https://m.edsoo.ru/7c065c9d

bubmuoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmorexa [JOK
https://m.edsoo.ru/7c065¢c9d

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065¢c9d

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d

117

118

119

120

121

122

123

124

125

126

127

20.04-
25.04

20.04-
25.04

20.04-
25.04

20.04-
25.04

4.05-9.05

4.05-9.05

4.05-9.05

4.05-9.05

11.05-
16.05

11.05-
16.05

11.05-
16.05

bu6mmoreka [JOK
https://m.edso0.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmorexa [JOK
https://m.edsoo.ru/7c065c9d

bubmuoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmorexa [JOK
https://m.edsoo.ru/7c065¢c9d

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065¢c9d

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d

128

129

130

131

132

133

134

135

136

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

136

11.05-
16.05

18.05-
23.05

18.05-
23.05

18.05-
23.05

18.05-
23.05

25.05-
26.05

25.05-
26.05

25.05-
26.05

25.05-
26.05

bu6mmoreka [JOK
https://m.edso0.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmorexa [JOK
https://m.edsoo.ru/7c065c9d

bubmuoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmorexa [JOK
https://m.edsoo.ru/7c065¢c9d

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/7c065¢c9d

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d

11 KITACC

UMM MIPOCTBIX U CIOKHBIX BELECTB MO
rpyImnam 1 nepuoiam

KoauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Jara nudpoBbie
Tema ypoka Konrtpoabnubie IIpakTudeckue p
n/n Bcero u3yyeHusi oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
AtoMm. CocTaB aTOMHBIX sJIEP. 1 1.09-6.09 bubnmnorexa [[OK
XuMuueckuii snemMenT. M30Tomsl R https://m.edsoo.ru/59c112ee
CtpoeHue 31eKTPOHHBIX 000JI0YEK 1 1.09-6.09 bubnuoreka IIOK
aTOMOB, KBaHTOBBIE YHCIIa R https://m.edsoo.ru/b4d9fffa
Knaccudukanms xumMmuaeckux bubnuotexa [JOK
1 1.09-6.09
AIIEMEHTOB (S-, p-, d-, f-a1memenThI) https://m.edsoo.ru/61294af9
Pacnipenienenne 31eKTpOHOB 110 Bubmuoreka [IOK
1 1.09-6.09

aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5f750fe
DJEeKTPOHHBIC KOH(UTYpAIIH aTOMOB
BHGMCII;TOB B OCHOI;II)-IOI\?[]I:/I 1 8.09-13.09 bubmmorexa [JOK

B ' ' https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSTHUM
DJEeKTPOHHBIE KOH(MUTYpAIIH HOHOB. 1 8.09-13.09 bubnmoreka [JOK
DJIEKTPOOTPHUIIATEILHOCTD ' ' https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aKOH U
[lepuoanueckas cuctemMa XUMHUYECKUX Eubs 1OK

nOJIMOTEeKA
aneMmeHToB /[. . Menneneena, cBI3b C 1 8.09-13.09
IE UH https://m.edsoo.ru/16957c01
COBPEMEHHO Teopuel CTpOoeHHs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB B 00Pa3yeMbIX b K
pasy 1 8.09-13.09 nommoreka 1O

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10

11

12

13

14

15

16

17

CucreMatusaius 1 00001eHIE 3HAHUI
10 TEME

Bunn xumuueckon ¢Bs13u. MexaHu3MEI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3s.
MexMoneKyIIpHbIE B3aUMOIEHCTBHS

BaHeHTHOCTB 1 BAJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
T€OMETPUUYECKUM CTPOCHUEM

[IpencraBneHus: 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTaB U HOMEHKIJIATypa

BeniecTsa MOJIEKyIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJUIOUIHBIX
pacTBopax

VcTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
HEHACBIIICHHbIE, PACTBOPUMOCTD.
Kpucraniaoruapatst

Crioco0Obl BBIpa)KEHUS! KOHLIEHTPAINH
pacTBOpOB

Pertennie 3amau ¢ UCIIOIB30BAaHUEM
HOHATHI "MaccoBas I0JIA
nn

pacTBOpEHHOTO BemiecTra', "MopHas
KOHIIEHTpanus"

15.09-
20.09

15.09-
20.09

15.09-
20.09

15.09-
20.09

22.09-
27.09

22.09-
27.09

22.09-
27.09

22.09-
27.09

29.09-4.10

but6mmoreka [JOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [{OK
https://m.edsoo.ru/5a8072af

bubmuoreka [JOK
https://m.edsoo.ru/3d2ca093

bu6nmoreka [JOK
https://m.edsoo.ru/8c66bl12a

bubmuoreka [JOK
https://m.edsoo.ru/e167635b

bubmuorexa [JOK
https://m.edsoo.ru/da2c70e4

bu6mmoreka [IOK
https://m.edsoo.ru/e9ccdd8d

bu6mmoreka [JOK
https://m.edso0.ru/328e653a

bubmuoreka [JOK
https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

Knaccudukanust 1 HOMEHKIaTypa bubnuoreka [JOK

18 29.09-4.10
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremarusaius u 0000IIEHUE 3HAHUIA bubnmoreka [JOK

19 B B 20.09-410  DromHorera If
10 TEMeE https://m.edsoo.ru/8d2c6a3a
KonTponbhas paboTa no temam
"Crpoenue atoMa. [lepnoanueckuit

20 3akoH u [lepuoauyeckas cucrema 29.09-4.10 bubnmoreka [JOK
XUMHYECKHX d1eMeHToB J]. . R https://m.eds00.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
MHuoroo6pa3ue BemiecTn"
Krnaccudukanus XuMHYECKAX peaKinii
B HEOPTraHUYECKON U OPraHUYECKOU

91 XUMUHU. 3aKOH COXPaHEHUS MacChl 6.10-11.10 bubnuorexa [JOK
BEILECTB; 3aKOH COXPAHEHHS U ' ’ https://m.eds00.ru/6335cdd2
MPEeBpAIICHHsS SHEPTUU TIPU
XUMHUYECKHUX PeaKIMsIX
TennoBbie 3 PEKTH XUMHUESCKUX

22 eakuuii. TepMoxuMudeckue 6.10-11.10 bubnmorexa LOK
P P ' ' https://m.edsoo.ru/d1db86da
ypaBHEHUS
Berurcnenus mo ypaBHEHUSM

23 XUMHUYECKUX PEAKLIUN U 6.10-11.10 Bubmiorexa I[OK

P ' ' https://m.edso00.ru/87b13954

TEPMOXUMHYCCKUM YPABHCHUSIM
CKopocTh XMMHUYECKOH peaklinu, eé

24 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB. 6.10-11.10
Karanus u katanuzaropsl

13.10-

25 ["'oMoreHHBIC U TETEPOreHHBIC PEAKIIHH 18.10

26 [TpakTuyeckas padora Ne 1 o Teme 13.10- bubnuoreka [IOK
"BiusiHre pa3muaHBIX GaKTOPOB Ha 18.10 https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

CKOPOCTbh XUMHYECKOU peakiun"

97 OO6patumbie 1 HEOOPATUMBIE PEAKITUH. 13.10- bubnmnorexa [[OK
XHWMHYECKOE PAaBHOBECHE 18.10 https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme

28 "BiusiHre pa3nmuaHBIX GaKTOPOB HA 13.10- bubmmorexa LIOK

p P \ 18.10 https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS
DIIEKTPOIUTHYECKAS TUCCOLIMAIIHS.
29 CHHLHI;Ie U ci1a0ble DIEKTPOIUTEI 20.10- bubmmorexa TTOK
p ) 25.10 https://m.edsoo.ru/5f766bdf
CreneHp JUCCOLMALINA
Honnoe npoussenenne Boasl. Cpega
30 BOJHBIX :CTBO (I)IB Bonmo Ho HLII;I ! 20.10- bubmorexa HOK
A p POB. BOAOPOA 25.10 https://m.eds00.ru/3966ca89
noka3zatenb (pH) pactBopa
I'mapomms cone. Peakimm,
31 I cI)[feKafo H€e B pacTBOpax 20.10- bubmiorexa LOK
p B P p 25.10 https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XUMUUYECKHE PEAKIINHU B PACTBOPAX 20.10- bubnnorexa LIOK
"p p p 25.10 https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE BuG 110K
HOINOTEKA

33 eaknnd. BaxxHeume oOKUCINTETN U 4.11-8.11
peak https://m.eds00.ru/56226060
BOCCTAHOBUTEIHN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO- 4.11-8.11 bu6nuoreka [IOK
HOHHOT0) OanaHca T https://m.edso0.ru/fb691387
DIEeKTpOoJIN3 paCTBOPOB U PACILIABOB bubnmoreka [JOK

35 4.11-8.11
BEIIESCTB https://m.edso0.ru/93fb97d2

bubmuorexa [JOK

36 Pemrenue 3a1a4 pa3iInyHbIX THIIOB 4.11-8.11

Aatp https://m.edsoo0.ru/5a859d16

37 Pemenue 3a1ayu pa3auvHbIX THIIOB 10.11- bubnmoreka [JOK


https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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39

40

41

42

43

44

45

46

CucreMaTu3amnus 1 0000IIeHE 3HAHNI
o TeMe "XuMudeckue peakuuun'

KonTponbhas padota no teme
"Xumuueckue peakiuu'

[TonoxxeHne HEMETAIOB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. . MeneneeBa u
OCOOCHHOCTH CTPOCHHS UX aTOMOB.
dU3NYECKUE CBOMCTBA HEMETAIIJIOB

Annotponusi HEMETaIoB (Ha IpUMepe
KHCTIopoJia, cephl, hocdopa u
yriiepoia)

Bogopon: nonyuenue, pusudeckue u
XUMHUYECKHe cBoicTBa. ['uapumbl

["anoreHsl: HAXOXIEHUE B TPUPOJIE,
CIocoObI TOJTy4eHHsI, PU3HUECKHUE U
XUMHUYECKHE CBOKMCTBA

l"anorenoBonoponasl. Baxuerimue
KHCJIOPOJICOIEPIKALLUE COSTUHEHUS
rajloreHoB

JlabopaTopHble 1 IPOMBIILIICHHBIC
CIOCOOBI MOJTYyYEHHUS TaJIOTEHOB.
[IpuMmeHeHue raJsoreHoB U ux
COEJIMHEHMI

[TpakTuueckas padora Ne 4. Pemenue
SKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
"T"anmorens!”

15.11

10.11-
15.11

10.11-
15.11

10.11-
15.11

17.11-
22.11

17.11-
22.11

17.11-
22.11

17.11-
22.11

24.11-
29.11

24.11-
29.11

https://m.edsoo.ru/5afa265d

but6mmoreka [{IOK
https://m.edsoo.ru/c161eb85

bubmoreka [JOK
https://m.edsoo.ru/a8a0a930

bubnunoreka [JOK
https://m.edsoo.ru/8ca2dcad

bubnunoreka [JOK
https://m.edsoo.ru/ef92c91c

but6mmoreka [IOK
https://m.edsoo.ru/0aa8f613

bubmuoreka [JOK
https://m.edsoo.ru/4e223795

bubnunorexa LIOK
https://m.edsoo.ru/6b3255e6

bubmuoreka [JOK
https://m.edsoo.ru/6971aca4

bubnunoreka [JOK
https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: nabopatopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHSI,

24.11-

bubnunoreka [JOK

47 W3NYECKHE U XUMUYECKUE CBOMCTBA.
¢ 29.11 https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenue kuciopoaa u
030Ha
48 OKCHJIBI U TIEPOKCHIBI 24.11- bubmorexa HOK
a p g 29.11 https://m.edso0.ru/5¢8816a0
bu6nunoreka [JOK
49 Perenune 3anay pa3iinyHbIX THIIOB 1.12-6.12
a1 p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKIEHHE B IIPUPOJIE,
50 cncl;)co6m MOJTyYCHHS ql)omilqecxne U 1.12-6.12 bubmmorexa [JOK
. o ' ' https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOMCTBA
bubmuorexa [JOK
51 CepoBo10po/I, CYJIb(PUIBI 1.12-6.12
POBOZIOPOLL, CybHUA https://m.edsoo.ru/7¢c875999
Kucnopoacoaep:kaiiue coe JUHEHUS
52 CEPEBI (I;COGGHHPOCTI/I CBOICTB CEpHOI 1.12-6.12 Bubmrorexa LOK
pbL P R https://m.edso00.ru/8cfa2548
KHCJIOTBI
[TpakTuueckas padora Ne 5. Pemienue
53 AKCIEpUMECHTAJILHEIX 3a7a4 110 TEME 8.12-13.12 Bubmuorexa HOK
| prIVe f[ ' ' https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHeHUs
A30T: HaXOXKJICHUE B TIPUPOJIC,
54 CIocoObI OJTydeHHsI, PU3NIECKHUE U $.17-13.12 bu6nuoreka [IOK
XMMHYECKHE CBOWCTBA. AMMUAK, ) ’ https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepaxaiiue coeIuHEHUS
P P . . bu6mmoreka [{JOK
55 azora. OcOOEHHOCTH CBOMCTB a30THOM 8.12-13.12
https://m.edsoo.ru/e2965afe
KHCJIOTBI
[IpumMmenenue a3oTa ¥ €ro COeIMHEHUI. b K
56 P A 8121312 Promorera [0

A3oTHBIE yn0OpeHus

https://m.edsoo.ru/129f5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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66

docdop: Hax0KIEHUE B IPUPOJIC,
CrocoObl MOTy4YeHUs, PUIUIECKUE U
XUMHUYECKUe cBoicTBa. Docduabl u
dochun

Oxcunsl hocdopa,
dbochopcoaepxkamue kucaoTel. Conu
bocopHOIi KHCTOTHI

[Tpumenenue docdopa u ero
coenuHeHnil. @ocopHbie y100peHuUs
[TpakTuyeckas padora Ne 6. Pemenue
HKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe
"A3zot u pochop u ux coequHeHU"
VYraepoa: HAX0XAEHUE B IPUPO/IE,
AJUTOTPOTIHBIE MO (UKAIIH;
¢bu3nveckne 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHNE

Oxcup yrnepona(ll), oxcun
yraepoaa(lV), yronbHas kucinora u eé€
cou

Pemenue 3amad Pa3JINYHbIX TUIIOB

KpeMmHuil: HaxoxJ1eHue B IpUpPOJE,
CTIOCOOBI TOTYYEHUSs, PU3HUECKUE U
XUMHYECKHE CBOMCTBA

Oxkcun kpemuaus(1V), kpeMHneBas
KHCIIOTa, CUIIUKATHI

[IpuMeHeHne KpeMHHS U €eT0
coenrHeHuil. CTEKI0, €ro NoJy4eHue,

15.12-
20.12

15.12-
20.12

15.12-
20.12

15.12-
20.12

22.12-
27.12

22.12-
27.12

22.12-
27.12

22.12-
27.12

12.01-
17.01

12.01-
17.01

but6mmoreka [JOK
https://m.edsoo.ru/9a6b43ec

but6mmoreka [JOK
https://m.edsoo.ru/c7a2d429

bubmuoreka [JOK
https://m.edsoo.ru/a218070a

bubmuorexa [JOK
https://m.edsoo.ru/8175ac3f

bubmuoreka [JOK
https://m.edsoo.ru/1eb19f9e

bubmuorexa [JOK
https://m.edsoo.ru/dba58adf

but6mmoreka [IOK
https://m.edso0.ru/6029b609

but6mmoreka [JOK
https://m.edsoo.ru/143558ab

but6mmoreka [IOK
https://m.edsoo0.ru/3170e7bl

bubmuorexa [JOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BHUABI CTCKJIA

67 Pemienue 3amay pas3ianyHbIX TUIIOB 12.01- bubnmorexa LOK
atp 17.01 https://m.edsoo.ru/b624{801
68 CucreMaTuzanus 1 0000ILIEeHNE 3HAHNI 12.01- bubmuorexa [JOK
no teme "Hemeramier" 17.01 https://m.edsoo.ru/6e864db5
69 Konrpomnbnas padora o teme 19.01- bu6muoreka [IOK
"Hemerannsr" 24.01 https://m.edso0.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIBHOM 19.01- bubnuotexa [JOK
paboThI, KOPPEKIIUS OMIHUOOK 24.01 https://m.edsoo.ru/2b7e9510
ITosoxeH1E METAIOB B
[Teproauueckoi cucTeMe XUMHUSCKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS 19.01- buGnnorexa LIOK
' p 24.01 https://m.eds00.ru/9839c16¢c
AJIIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mwme puznueckre CBOMCTBA
712 MeTauioB. [I[puMeHeHe MeETaJLUIOB B 19.01- bubnmorexa LOK
P 24.01 https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 CmaBsl MetasuioB. Kopposust 26.01- bubnmoreka [JOK
METaJlJIOB 31.01 https://m.edsoo.ru/42b872e3
74 Pemnrenue 3amad pasinaHbIX TUIIOB 26.01- buGnnorexa [IOK
Aatp 31.01 https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUYECKUN PsIT HANPSHKEHU N
75 MeTtasuioB. OOMe crnocoobl 26.01- bubnnorexa [IOK
- Lot 31.01 https://m.edsoo.ru/94eb377a
MOJTYYCHUST METAJJIOB
OOm1as xapakTepucTika MeTauioB |A-
76 rpynnsl [leproanueckoil cuctemMsl 26.01- bubmuoreka [IOK
XUMUYECKUX 3JIEMEHTOB. Hatpuil u 31.01 https://m.edsoo.ru/e12c26b3

KaJIMii: oJy4YeHue, pu3niecKkue u



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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78

79

80

81

82

83

84

85

XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHUC
MMPOCTHIX BCHICCTB U UX COC,Z[I/IHGHI/Iﬁ

O6mras xapaktepuctuka metayios |A-
rpynmnsl [leproanueckoit CucTeMbl
XMMHUYECKHX AJIEMEHTOB. Maruuii u
KaJbIUil: mony4YeHue, Gusnueckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUI

JKécTkocTh BOBI H CIOCOOEI €€
yCTpaHCHUS

AIOMUHUH: TIOTy4YeHue, pusndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

AMpoTepHbIe CBOIICTBA OKCHJIA U
TUJIPOKCHJIAa ATFOMUHMS,
THJIPOKCOKOMILIEKCHI aTFOMUHUS, UX
IIPUMEHEHNE

Pemenue 3amad Pa3JINYHbIX TUIIOB

[TpakTuueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"MeTauibl TJIaBHBIX HoArpymnmn"

OO6mrast xapakTepuCTHKA METAIIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuoanyueckoil CUCTEMbl XUMHYECKUX
AIIEMEHTOB

dusznueckre U XMMHUYECKUE CBOUCTBA
XpoMa M €ro COEUHEHUH, UX
MIPUMEHEHUE

Baxwueriue coeTMHEHUsT Maprasiia.

2.02-7.02

2.02-7.02

2.02-7.02

2.02-7.02

9.02-14.02

9.02-14.02

9.02-14.02

9.02-14.02

16.02-

but6mmoreka [{IOK
https://m.edsoo.ru/7c3e49¢c0

but6mmoreka [{OK
https://m.edsoo.ru/c74bfae9

bubmoreka [JOK
https://m.edsoo.ru/0e79b266

bubmuoreka [JOK
https://m.edsoo.ru/5d12d318

but6mmoreka [IOK
https://m.edsoo.ru/27a4af43

bubmuoreka [JOK
https://m.edso0.ru/610d7431

bubnunoreka [JOK
https://m.edso0.ru/9911bef3

bubmnoreka [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

[Tepmanranat kanus, €ro 21.02 https://m.eds00.ru/039d69c8
OKHUCJINTEIbHBIC CBOMCTBA
dusndeckre U XUMHUUECKHE CBOMCTBA
86 ero coemrernii. [loxviere 16.02- bubnmoreka [JOK
. Ilony4yenu
Keliesa 1 er JUTHCHIH ya 21.02 https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB XKeye3a
dusndeckue U XUMHUIECKHE CBOMCTBA
87 S coemHeRIH 16.02- bubmuoreka [JOK
UHEHUU, UX
MERH 1 ce cocal ’ 21.02 https://m.edsoo.ru/2bc0f954
MIpUMEHEHNE
dusndueckre U XUMHUIECKHE CBOMCTBA
88 [IMHKA U €T0 COSTMHEHUM, NX 16.02- bubnuoreka [JOK
IIpUMEHEHNE. | HIPOKCOKOMIUIEKCHI 21.02 https://m.edsoo.ru/b1f2beal
[MHKA
IIpaxtrueckast padora Ne 8. Pemenne
" p aﬂp e Toute 23.02- bu6nmoreka [IOK
K BHBIX 4 10 TEM
IKCTICPUMCHT 8 28.02 https://m.edsoo.ru/a6e352ea
"MeTaibel TOOOYHBIX TOArpyHn"
90 P agad pa3InYyHbIX TUIIOB 23.02- bubmorexa LOK
5t
CIICHHC 3a1a1 pas 28.02 https://m.edsoo.ru/a8b83d83
O000111eHIE U CUCTEMATH3ALUS
91 Hl ATeDHATA TT0 Ll . 23.02- but6mmoreka [JOK
Ooro Marepu 0 TEM
M3YHCHHOT p 28.02 https://m.edso0.ru/e91fe975
"MeTtauisr"
92 KonTtponbhas pabota 1mo Teme 23.02- bubnuorexa [JOK
"MeTtamnsr" 28.02 https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJIbHOMN 5.03.7.03 bubnmoreka [JOK
paboTHI, KOPPEKIIUS OMIHOOK R https://m.edsoo.ru/9ebff2fd
Poip xumuu B o0ecrieueHnu
CTOMYHBOI'O Pa3BUTHUA YEIIOBEYECTBA. Bbubnuoreka IIOK

ITonsTue o HAayYHBIX METOAaX
HUCCICIOBaHUs BCIICCTB

https://m.edso00.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

Hay‘IHBIe IMPUHIUIIBI OpraHu3aluu
XUMHYCCKOT'O IMMPOU3BOACTBA.

but6mmoreka [JOK

95 2.03-7.03
[TpoMmblIIIEHHBIE CITOCOOBI MOJTyYEHHS https://m.edsoo.ru/2e45a44f
BAKHEHIIMX BEILECTB
XUMHUECKOE 3arps3HEHUE

96 OKPY’KaIOIIEeH Cpe/bl U €To 2.03-7.03 bubmmorexa [TOK

PYaIoHieH peit R https://m.edsoo.ru/9f11bf51

MOCJIE/ICTBUS

97 XuMHS ¥ 370POBBE YEITOBEKA. 9.03-14.03 bubmuoreka [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso00.ru/a6552721

08 Xumus nuiia. Ponb XI/\I’MI/II/I B 9.03-14.03 bubnuoreka [JOK
o0ecreyeHny MUIIEeBON Oe30MacHOCTH https://m.edsoo.ru/1f7b5bd2
KocmeTrnueckue u napdromepHbie bu6muoreka [IOK

99 9.03-14.03
cpencrtsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxHeime Bu6 1OK

nOIMOTEeKA

100 9.03-14.03
CTPOUTEIbHBIE U KOHCTPYKIIMOHHbBIE https://m.edsoo.ru/61669003
MaTepuaibl
XuUMUS B CETbCKOM XO35MCTBE.

101 Oprannyeckre 1 MUHEpaJIbHbIE 16.03- bubmmorexa LIOK

P P 21.03 https://m.edsoo.ru/fd39587d

yaoOpeHust

102 Cucremaru3anys U 0000ICHUE 3HAHUIA 16.03- bubnuorexa [JOK
10 TEME 21.03 https://m.edso00.ru/db979c70
HroroBoe moBTopenue. OOmas 16.03- bu6nuoreka [IOK

103
HEOpraHUYeCcKast XUMHUs 21.03 https://m.eds00.ru/61e69003
Hrorosoe nosropenue. Pemenue 16.03 Bu6 1OK

.03- nOIMoTEeKA

104 i EID 6
ST A30BOTO ypOBIT 21.03 https://m.edsoo.ru/fd39587d
CIIOHOCTHU

105 Hrorosoe nosropenue. Pemenue 23.03- bubnuoreka [IOK
3nanuii EI'D 6a30Boro ypoBHs 27.03 https://m.edso00.ru/db979c70



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

CJIOKHOCTHU

Hrorosoe nosropenue. Pemenne

23.03- but6mmoreka [{OK
106 i EID 6
S a30BOTO YPOBHA 27.03 https://m.edso0.ru/61e69003
CIIOKHOCTH
Hrorosoe nosropenue. Pemenne
107 3manuii EI'D 6a30Boro ypoBHs 23.03- bubmmorexa [JOK
A P 27.03 https://m.edso0.ru/fd39587d
CIIOKHOCTH
Hrorosoe nosropenue. Pemenne
108 3agannii ED MOBBIIEHHOTO YPOBHS 23.03- bubmorexa HOK
s P 27.03 https://m.edsoo.ru/db979c70
CIIOKHOCTH
Hrorosoe noBTopenue. Penienue BuG 110K
HOINOTEKA
109 i ED 6.04-11.04
SAHAMIH 52 TOBBIEHHOTO YPOBHi https://m.eds00.ru/61669003
CIIOKHOCTH
Hrorosoe nosropenue. Pemenue Bu6 1OK
HOJIMOTEKA
110 i ED 6.04-11.04
SAIaHIH TOBBIILICHIOTO YPOBHA https://m.edsoo.ru/fd39587d
CII0KHOCTH
Hrorosoe nosropenue. Pemenne Bu6 10K
HOJIMOTEKA
111 3amanuii ED mo €HHOT'0 ypO 6.04-11.04
Jlau MOBBIMICHHOTO YpOBHA https://m.edso00.ru/db979¢70
CIIO’KHOCTH
Hrorosoe noBropenue. Pemenue 3anau
112 EI'D BBICOKOTO YPOBHS CI0KHOCTH. 6.04-11.04 bubnmnorexa [JOK
OKHCIINTEILHO- BOCCTAHOBHUTCILHBIC https://m.edso0.ru/61e69003
peakiuu
113 Htorosoe nosropeHue. OCBHOBbIE 13.04- bu6muoreka [JOK
OKHCIIUTEIH 18.04 https://m.edsoo.ru/fd39587d
114 UtoroBoe moBTOpeHue. (OCHOBHBIE 13.04- bubnuoreka [JOK
BOCCTaHOBUTEIIU 18.04 https://m.edsoo0.ru/db979c70
115 Hrorosoe nmoBTropenne. MonHbIe 13.04- bubnuorexa [JOK


https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YpaBHEHUS 18.04 https://m.eds00.ru/61e69003
116 Htorosoe nosropHeune. CUIIbHBIE U 13.04- Bubmuoreka [IOK
c1a0bIe AIEKTPOTUTHI 18.04 https://m.edsoo.ru/fd39587d
HroroBoe noBTOpEeHNE, FTEeHETUUECKAS
117 CBSI3b MEXy HEOPTaHMYECKUMH 20.04- bubmorexa [JOK
/1Y HEop 25.04 https://m.edso00.ru/db979c70
KJIaCCaMH BEIIECTB
Htorosoe nmoBTopenue. Ocodbie
118 CBOMCTBA KOHIICHTPUPOBAHHON CEpHOM 20.04- Bubmmorexa [IOK
HEHTPHD P 25.04 https://m.eds00.ru/61e69003
KHCJIOTBI
Hrorosoe moBTopenne. Ocodbie
119 CBOMCTBA KOHIICHTPUPOBAHHOM 20.04- bubmmorera I[JOK
. HEHTPHP 25.04 https://m.edsoo.ru/fd39587d
a30THOU KUCIIOTHI
120 Htorosoe nosropeHne. COBMECTHBIH 20.04- bu6mmoreka [JOK
TUPOJIU3 COJICH 25.04 https://m.edsoo.ru/db979c70
121 HTOI‘?BOG MOBTOpPEHE. DIIEKTPOU3 4.05-9.05 bubnmnorexa [JOK
coJien https://m.eds00.ru/61e69003
122 Hrorosoe noBropenne. OpraHn4eckui 4.05-9.05 bu6muoteka [IOK
JJIEKTPOJIN3 https://m.edso0.ru/fd39587d
Hrorosoe nosropenue. ['enernyeckas bu6mmoreka [IOK
123 . 4.05-9.05
CBSI3b OPraHUYECKUX COCAMHEHUN https://m.edso0.ru/db979c70
Urorosoe noBTopenue. Pemenue 3anau
124 Ha HAXOXKJECHUE MOJIEKYJISIPHOMI 4.05-9.05 bubmorexa HOK
A yip R https://m.edso00.ru/61e69003
(dhopMyIIbI BEllecTBa
Hrorosoe nosropenue. Pemenue 3agau
125 Ha HaXOXKIEHHE MOJEKYIIAPHON 11.05- bubmmorexa [JOK
g Yp 16.05 https://m.edso0.ru/fd39587d
(dbopMyIIBI BelecTBa
126 Hrorosoe moBTopenue. Penienue 3anau 11.05- bubnmoreka [JOK
Ha HAaXOXKIEHUE MOJIEKYIIIPHOU 16.05 https://m.edso0.ru/db979c70
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dbopMyIibI BeliecTBa

Htorosoe nosropenue. Pemenue 3anau

127 . 11.05- bubnuotexa [JOK

8 HAXOIACHHE MOTCKYIAPHOM 16.05 https://m.eds00.ru/61e69003
(dhopMyIIBI BElIeCTBa

128 Hrorosoe nosropenue . Pemenne 11.05- bubnuoreka [IOK
3a/1a4 Ha pacTBOPbI 16.05 https://m.edsoo.ru/fd39587d

129 Hrorosoe noBTopenue . Penrenue 3anaqu 18.05- bubnuoreka [JOK
Ha pacTBopbl. Tun 1 23.05 https://m.edsoo.ru/db979c70

130 Hrorosoe nmoBTopenue . Pemenue 18.05- bubnmoreka [JOK
3a71a4 Ha pacTBOPbL. Tum 2 23.05 https://m.eds00.ru/61e69003

131 Hrorosoe nosropenue . Pemenne 18.05- bu6muoreka [JOK
3a7a4 Ha pacTBOpPbL. Tum 3 23.05 https://m.edso0.ru/fd39587d

132 Hrorosoe nosTopenue . Pemenune 18.05- bubnuorexa [JOK
3aja4 Ha pacTBopsl. Tum 4 23.05 https://m.edso00.ru/db979c70

133 Hrorosoe nmoBropeHue. Xumuyeckas 25.05- bubnmoreka [JOK
MIPOMBIIUICHHOCTh 26.05 https://m.eds00.ru/61e69003

134 Hrorosoe nosropenue. Kpekunr 25.05- bu6muoreka [IOK
HeTH 26.05 https://m.edsoo.ru/fd39587d

135 Hrorosoe nosropenue. [IpoaykT 25.05- bubmuorexa [JOK
HedTenepepaboTKH 26.05 https://m.edsoo.ru/db979c70

25.05- but6mmoreka [{OK
136 Hrorosoe nostopetine. Homepet 26.05 https://m.eds00.ru/61e69003

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero
oOpa3zoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHHI>i, KOTOpas BKIIKOYACT:

OCHOBOTIIOJIAralolue MOHATHS (XMMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI04Ka aToma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIA ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKyJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATENBHOCTb, CTETEeHb OKHCIICHUS,
XUMHUYECKas CBsI3b (G- M T-CBSI3b, KPATHBIC CBSI3U), THOPHUIM3AIUSL
aTOMHBIX OpOuTaneil, KpHucTalUTMYecKas pemeTka, MOJIb, MOJISpHAs
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHILEHTPALUS, PacTBOPHI
(MCTUHHBIC, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTHUAPATHI, YTIIEPOTHBIN
CKeneT, (yHKIMOHAJbHAs TpyMMa, pagukal, HU30MEpPbI, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHYECKUH psJl, TOMOJIOTH, YTJIEBOJOPOIHI,
KHCTIOPOJI- U a30TCoAepkallie COCAMHEHMs, OMOJIOTHYECKH aKTUBHBIC
BellecTBa (YraeBOIbl, KUPbBI, OETKK), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COSAMHECHHS, KPEKUHT, pU()OPMUHT, THIIBI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
HHIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTUMbIe ¥ HEOOPATHMBIE), PACTBOP, DJICKTPOIUTHI, HEAICKTPOIUTHI,
ANEKTPONIUTUYECKAsT AUCCOIUAIIMS, CTETIEHb UCCOLMALUU, OKUCIUTENb,
BOCCTAHOBUTEINIb,  JJIEKTPOJU3, CKOPOCTh XHUMHYECKOH  peaKiud,

XHUMHNUYCCKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOEHHUS OpPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus 3IEKTPOIUTHUECKON TUCCOLMAIUH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIeXkKAIMEe B OCHOBE MOHUMAHHS NPUYMHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BElIECTBa HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

NpEaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOANHAMHNYCCKUX u KHUHETHYCCKHUX 3aKOHOMEPHOCTIX nux



1.4

1.5

2.1

2.2

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(haKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, TMOIYYCHUH H
0€e30MacCHOM  HCIIOJB30BAHMM  BAXKHEHINIMX  HEOPraHUYECKUX |
OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON AESITeNbHOCTU

YCJIO0BCKa

o0IIre Hay4dHble MPUHIMIBI XUMUYECKOTO MPOU3BOJCTBA (Ha MpUMeEpe
MPOM3BOJICTBA CEPHON KHUCIOTHI, aMMHaKa, METAaHOIa, IepepabOTKH
He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapaKTCPHBIC ITIPHU3HAKKM W  B3aMMOCBA3b  HM3YUCHHBIX HOHﬂTHﬁ,
INPUMCHATL COOTBETCTBYIOIIMEC IIOHATHUA IIPpHU OIIMCAHUHW CTPOCHHUA U
CBOICTB HCOPraHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

B3aMMOCBSI3b XMMHUYECKMX 3HAHUM C TMOHITUSIMU U MMpEACTAaBJICHUAIMU
APYyrux mnpeamMeToB AJIsL 0oJiee OCO3HAHHOTO MOHUMAHHS M OOBSICHECHHS

CYUIHOCTH MaTepUaIbHOIO €AMHCTBA MUPA

3.1

CdopMUpOBaHHOCTH YMEHHSI HCTIOIB30BATh:

HAanMMCHOBaHUsA XHMHUYCCKHX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOTO COXO3a
TeopeTHHGCKOfI u HpHKJ’I&I{HOﬁ XMMHU W TpPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJacCaM OpPraHu4€CKux u

HCOPTaHNYCCKUX COE€AUHEHUI

3.2

4.1

4.2

4.3

XMUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBICHHMS (POPMYNI HEOPraHUYECKUX
BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAILIEHHBIX

Y CKEJIETHBIX) (hOpPMYJT OPTaHUYECKUX BEIIECTB
CdopMupoBaHHOCTH YMEHHSI KIACCU(DUIIUPOBATE:

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHUA H

KPUTEPHUH TS KIacCu(PUKAINU U3yIaeMbIX XUMHUYECKUX 0OBEKTOB
OpPraHUYeCKHE BEIIEeCTBA, CAMOCTOSTEIILHO BHIOMpAaTh OCHOBAaHUA U
KPUTEPHUH TS KIacCu(DUKAIIN U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpU3HAKaM (YHCIYy U COCTaBY PEarHpYyIOIIMX BEIIECTB,
TerIoBoMy 3(pQEeKTy peakiuu, W3MEHEHHUI0 CTETeHEW OKHCIICHUS

AIIEMEHTOB, 00PATUMOCTH PEAKILIMH, YUACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh JJEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKUX dJ1eMeHTOB 1 — 4 nepuonos [lepuonuueckoit cuctemor . 1.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOJIB3Ys MOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, JHEPTETUIECKUE YPOBHU



7.1

7.2

7.3

CdhopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MMHU COEIUHEHUH I10
NeproaaM | Tpymninam

ChopMUPOBAaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUECKUX
peakiuii ¥ pacKpbIBaTh UX CYLTHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA MOCPEICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OayaHca 3TUX PeaKInui

YpaBHEHUsI PEaKIMid pa3IWYHBIX THUIIOB; IOJHBIE M COKpamEHHBIC
YpaBHEHHUS peakluii HIOHHOTO OOMEHa, YUUThIBasl YCIOBHSI, IPU KOTOPBIX
9TU pCaKu UAYT JO KOHIIa

peakuuil THIpOJu3a, peakluil KOMIUIEKCooOpa3oBaHUsl (Ha MpHUMeEpe

THJIPOKCOKOMITJICKCOB IIMHKA U ATFOMUHUS)

8.1

8.2

10

10.1

10.2
10.3
10.4

CdopMUpOBaHHOCTH YMEHHSI TIOJITBEPKAATh:

Ha KOHKPETHBIX TIPUMEpPAX XapakKTep 3aBHUCHUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPTraHMYECKUX COCIUHEHUH OT KpaTHOCTH | THIIA
KOBaJICHTHOU CBSI3H (G- U T-CBSI3H), B3aUMHOTO BIIUSIHUSL AaTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE€ OT 0OCOOCHHOCTEN peain3alliy pa3InuHbIX

MEXAaHU3MOB IIPOTEKAHUSI peaKLui

XapaKTCPHBIC XHUMHUUYCCKUC CBOICTBA BEIIECTB COOTBETCTBYHOIIINMHA

JKCIIEPUMEHTAMMU U 3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN

CdopMUpOBaHHOCTH YMEHHSI XapaKTEpPU30BaTh COCTaB M Ba)KHEHIIHE
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K OINPEHCIEHHBIM KiaccaM |
rpynIaM COeIUHEHHH (TIPOCThIE BEIIEeCTBA, OKCUIBI, THAPOKCHIBI, COJIH,
YTJIEBOJOPOBI, IPOCTHIC YPUPHI, CIIUPTHI, PEHOJIBI, ATbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE A(UPHI, JKUPBI, YIICBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OCJTKH)

CopMUpPOBAaHHOCTH YMEHHS TPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMylnaM M ypaBHEHHMSM XHUMHUYECKHUX PEaKIUN C HCIOJIb30BaHUEM

(I)I/IBI/I‘-IGCKI/IX BCIIMYWH!

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIH OJTHO
W3 UCXOAHBIX BEIIECTB JIAHO B BUJIC PACTBOPA C ONPEIeIEHHON MacCOBOM

JIOJIEH pacTBOPEHHOTO BEIIECTBA WIIH JIAHO B M30BITKE (MMEET IPUMECH )
MaccoBOW WM 00BEMHOM 10U, BBIXO/1A MPOAYKTA PEAKIIHH
TEIUIOBOTO 3P eKTa peaKimii

00BEMHBIX OTHOILIEHUM ra30B

10.5

M0 HAXOXKACHUIO XUMUYECKON (hOpMYJIbI BEIIECTBA



11

BianeHue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUA SIBICHUMI
HPUPOBI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
9TH 3HAaHUS NPH SKCIEPUMEHTAILHOM HCCIEIOBAaHUM BEIIECTB M JUIS
OOBSICHEHHS] XMMUYECKUX SIBJICHUH, HMEIONIMX MECTO B MpHUPOJE,

HpaKTHqGCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCHHGBHOI\/'I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHSATh (MCIOJIB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBAX BEIIECTB JUISI SKCIEPUMEHTAILHON MPOBEPKHU
TUINOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHUX
peakiuii ¥ TPOTHO3MPOBAHMS BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CHCTEMHBIC XUMUYECKHE 3HAHUS IJIi OOBSICHEHUS M TPOTHO3ZUPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; ISl TPUHATHUSA

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J’I€M B CUTYyalusX, CBA3aHHBIX C XHMHUEH

13

14

CdhopmupoBaHHOCTS yYMEHHUS TUTAHHPOBATH W TPOBOJUTH XHUMHUYECKUN
OKCHEPUMEHT (IIOJIyYeHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX WU
OpPraHUYECKUX BEIIECTB, KAYCCTBEHHBIC pEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIMX OPraHMYSCKUX BEIIECTB,
pelicHue AKCIEPUMEHTATBHBIX 3aJa4 10 pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHWYECKUX BEIIECTB) C COONIOJCHHEM MPaBUII
O0e3omacHOrO  oOpaimieHusT ¢  BeHeCTBAaMH W JIAOOPAaTOPHBIM
obopynoBanueM; (GOPMYJIUPOBATH LIETU UCCIICIOBAHUS, MPEACTABISATH B
pa3nuyHOi (GopMe pe3ynbTaThl AKCIEPUMEHTA, aHAJIW3UPOBaTh U

OLCHHUBATb UX NTOCTOBCPHOCTDH

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISTH LIEIEHANPABICHHBIN MOHCK
XUMHUYECKON MHPOpPMALIUU B PA3TMYHBIX UCTOYHUKAX (HAayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeACcTBa MaccoBOi nHbopMalnu, cetb MIHTepHET 1
JIpyrue), KpUTHYECKH aHAJU3UpOBaThb XHUMHUYECKYI0 HH(OpMaIHUIO,
nepepabaTeiBaTh €€ W HCIOJB30BAaTh B COOTBETCTBUH C TOCTABJIEHHOMN

yaeOHOM 3amaueit

15

ChopMHPOBaHHOCTE  yMEHHSI  NPOTHO3MPOBATh, AHAJIU3UPOBATH U
OLCHMBaThb HHPOPMAIMIO C MO3MLUH SKOJOrMYECKOH Oe30macHOCTH
HOCJIEACTBUM OBITOBOM M NPOU3BOJICTBEHHOM MEATEIBHOCTH YENIOBEKA,
CBSI3aHHOM C TIepepaldoTKOil BellecTB; CPOPMHPOBAHHOCTH YMEHHM
OCO3HaBaTh  OMNACHOCTb  BO3ACHCTBUS  HA  JKUBbIE  OPraHU3MBI
OINpeAETEHHBIX BELIECTB, IOHMMAas CMBICH T[IOKa3aTens IpeaebHO
JIOHyCTI/IMOﬁ KOHIOCHTpAallM, W TOACHATbL Ha I[IpUMEpax CIIOCOOBI
YMEHBIIEHUS U NPEIOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKaA



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA

EI'2 1O XUMUHN
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Teopernyeckne OCHOBBI XUMHH
Crpoenne BemectBa. CoBpeMEHHas MOJAENb CTPOEHMsT aroma. Pacmpenenenue
AJICKTPOHOB IO SHEPreTHUYECKUM ypoBHsIM. Knaccudukaius XUMHUYECKHX SJIEMEHTOB.
1.1  OcoOeHHOCTH CTPOCHHS DSHEPreTUYECKMX YpOBHEW aromoB (S-, P-, O-31eMEHTOB).
OcHoBHOE UM BO30YXIEHHOE COCTOSHUSI aTOMOB. OJEKTPOHHAs KOHQUTYypalus aToMma.
BasieHTHBIE 371€KTPOHBI
[lepuonuueckas cucrema xumuyeckux snemeHtoB J[.M. MenneneeBa. Pusnyeckui
cmbicit [lepuoanueckoro 3akona J[.M. MenneneeBa. IIpuunMHBI M 3aKOHOMEpPHOCTH
1.2  wW3MEHEHHS CBOWCTB DOJEMEHTOB W WX COCIUHCHHHM 110 TIepHoJiaM | TpyIIaMm.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOJHBIX COEIUHEHUM,
BBICIINX OKCHJIOB U THAPOKCH]IOB
1.3  BameHTHOCTB. DNEKTPOOTPUIATENHLHOCTE. CTEIEeHh OKUCICHUS
Bunel xumudeckodd cBs3M (KOBaJ€HTHasl, WOHHAs, MeTajsIMdecKkas, BOJOpPOJAHAs) U
14 |MEXaHH3MEI e€ oOpazoBanusi. MexMoNeKyIsIpHble B3auMojelcTBUsA. BemecTBa
' MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHUSA. THUIbl KPUCTAIIUYECKUX PEUIETOK.
3aBUCHUMOCTH CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUECKOU PEIIETKH
15 Xumudeckas peaknusa. Kmaccudukanus XUMUYECKMX pPEaklIUid B HEOPTaHMUECKOW W
' OpraHU4eCcKON XMMHUH. 3aKOH COXPaHEHHs MacChl BEIIECTB
1.6  CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB
1.7  TennoBsie 3 PexThl XUMUUECKUX peakiuuid. TepMoXxuMudeckue ypaBHEHHUS
18 O6parumbie peakiuu. XUMUYECKOe paBHOBecHe. DaKTOPHI, BIUSIONIME HA COCTOSTHUE
' xuMuueckoro paBHoBecus. [Tpunnun Jle [laTense
OnexTponutuyeckas aucconuanus. CuiibHble U cialble 35eKTpoauThl. Cpea BOAHBIX
1.9  pacTtBOpOB BemecTB: KHUCIas, HEUTpalbHas, menodnas. CTerneHs Aucconuanuu. Peakium
HMOHHOTO 0OMeHa
1.10 T'maponwus coneil. MonHOE pon3BeieHue BoIbl. Bogopoausiii mokaszarens (pH) pactBopa
CriocoObl  BBIpaXEHHS KOHIIEHTpAallUM pacTBOPOB: MaccoBasi JOJS PacTBOPEHHOIO
1.11  BemectBa, MouypHash KOHIEHTpanus. HachlllleHHble W HEHACHIIIEHHbIE PaCTBOPHI,
pactBopumocTbh. Kpucraminoruaparst
112 OKHCIIUTETHFHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loBeneHrne BEmecTB B Cpeiax ¢ pa3HbIM
' 3HaueHueM pH. Mertoabl 351eKTpoHHOTO OanaHca
1.13  DnexTponu3 pacTBOPOB U PACIIABOB COJICH
2 OCHOBBI HEOPTAHUYECKON XUMUH
51 Knaccudukanus HeopraHudeckux coefAuHeHuil. HomeHknaTypa HEOpPraHMYECKUX
' BEIIECTB
XWMHYECKHE CBOMCTBA BaXKHEUIIUX METAUIOB (HATPpUM, KaJMid, KaJIbIIMA, MAarHUu,
2.2 ANIOMHUHHM, IIUHK, XPOM, XKeJe30, Mellb) U uX coequHeHuil. O0mme crnocoObl MOMy4eHUs

MCTaJ1JI0B



2.3

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETAUIOB (TalOreHOB, cepbl, a30Ta, (ocdopa,
yrjepoja W KPEeMHHsS) M UX COCIUHEHUI (OKCHIOB, KHUCIIOPOJCOJACPKANUX KHUCIIOT,
BOJIOPOJHBIX COCTUHECHHI)

2.4

2.5

3.1

I'eneTnyeckas CBA3b HCOPTaHNUYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JIMYHbIM KJIaCCaM

W nenTudukanys HeOpraHuIeckux coequHeHnit. KauecTBeHHbIE peakiiny Ha
HEOPraHWYECKHE BEIIECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUU

OcCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS OPraHNYEeCKUX coelMHeHuN A.M.
bytnepoBa. YriaepoaHslii CKeleT OpPraHUYECKOM MOJIeKyJsbl. KpaTHOCTh XUMHUYECKOH
CBS3M. S- W P-cBs3U. SP3-, SP2-, SP-rubpuau3anuu opOuTaieil aroMoB yriepoja.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO CTpOEHUs MojeKkyna. [‘omonorn.
I'omonorunyeckuii psa. Mzomepus u nzomepsl

3.2

[Tonstue o pyHkuroHanbHOMU rpymnme. OpueHTanuoHHble 3)PeKTh 3aMecTuTeNen

3.3

3.4

3.5

3.6

3.7

3.8

[IpencraBnenne o0  KiIacCH(PUKAMM  OpraHMYecKWx  BemecTB.  HomeHnkiarypa
OpraHUYEeCKUX COCJAMHEHHH (CHUCTeMaTH4ecKas) U TPUBUAIBHBIC HA3BaHUS BAKHEUIIHUX
IIpe/ICTaBUTENIEeH KJIACCOB OPraHUYECKUX BELIECTB

CBoOOIHOpAAMKATILHBI M MOHHBIA MeXaHU3Mbl peakuuu. [loHstHe o Hykineoduie u
anekrpoduie. [IpaBuno MapkoBHukoBa. [Ipasuio 3aiinesa

Ankanpl. XUMHWYECKHE CBOWMCTBA AaJKaHOB: TraJIOrCHUPOBAHUC, ACTUAPHUPOBAHHC,
TCPMHUYCCKOC Pa3JIOKCHUC, KPCKUHI, H30MCpH3alusd, TOpCHUC. HonyquI/Ie AJIKaHOB.
I_II/IKJ'IOEU'IKaHLI. Cneumbm(a CBOMCTB LIMKJIOATKAHOB C MaJIbIM pasMECpPoOM LHUKIIA. Peakuuu
NMPUCOCAUHCHUSA U PpaIUKAJIbHOI'O 3aMCIICHUA

Ankenpl. XHUMHUYECKHME CBOICTBA: pEaKIMHM MPUCOECTUHEHUS (TaJoreHUpOBAHUE,
TUIPUPOBAHUE, THJIPOTAIIOICHUPOBAHME, TUApATalus), TOPEHHs, OKHUCIECHUS U
nonuMepu3auu. [IpoMbliieHHbIe U Ta0opaTOPHBIE CLIOCOOBI MOTYYEHHSI ATKEHOB

AnkagueHbl.  XMMHYECKHE€  CBOMCTBA  QJIKaJWCHOB: pPEaKIUU  NPUCOCAUHEHHS
(rumpupoBaHKe, raJIOTEHUPOBAHKUE), TOPEHUS U nonuMepu3anuu. [lonyyenue ankaaueHoB

Ankunbl. XHUMHYECKHME CBOWCTBA: pEaKkUUU MPUCOEAUHEHUs (raJIoreHUPOBAHUE,
THIPUPOBAHUE, THApATAlHs, THUIPOTAIIOTEHUPOBAHWE) KAaK CIIOCO0  IMONYYCHHS
MOJIMMEPOB U APYIrUX IMOJIC3HBIX MPOAYKTOB. PeaKI_II/II/I 3aMCIICHUA. rOpCHI/Ie allCTUJICHa
KaK HMCTOYHHUK BBICOKOTCMIICPATYPHOI'O IUIAMCHU [JIA CBApKU HW PE3KU MCETAJIIIOB.
[Ipumenenue aneruneHa

3.9

3.10

Apenbl. XMUMHMYECKHE CBOWCTBAa O€H30Ja: peakUuu >JIEKTPO(UIBLHOTO 3aMEILICHMUS,
IIpUCOEANHEHNs (THIpUpPOBaHUE, rajioreHupoBanue). Peakuus roperus. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB Tosyosa. [lonyuenue Oenzona. OcoOEHHOCTH XMMHUUECKUX CBOMCTB
ctupodia. [lomumepuszanus ctuposna. CiocoObl NOTY4YEHUS U TPUMEHEHHE apOMaTUYECKUX
yIJI1€BOAOPOAOB

Crnuprtsl. IlpenenbHble 0JHOATOMHBIE CIUPTHI. XUMHUUYECKHUE CBOMCTBA: B3aUMOJEUCTBHE
C HaTpueM KaK CHoco0  YCTAHOBJIGHHMS  HaJW4usg  TUAPOKCOTPYIIBI,  C
raJIor€HOBOJIOPO/IAMM ~ KaK  CIIOCOO  IOJydyeHUs  pacTBOpPUTENEH, BHYTpU- U
MeXMOoJIeKyapHas aeruapatanus. Peakuus ropenus. IlonydeHue sTaHOna: peakuus
OpOXXKeHMs TJIOKO3bl, THApaTalys STWIEHA. OTWIEHIIMKOAb M TJIMLIEPUH Kak
IIPEICTaBUTENHN IIPEIEIbHBIX MHOTOATOMHBIX CIIMPTOB



3.11

@enon. XuMuveckue CBOWCTBA (eHONa (peakuuu ¢ HATpUEM, THIPOKCHUAOM HATPHA,
o6pomom). [Tonyuenue denona

3.12

3.13

3.14

Anpneruapl.  XUMHYECKHE CBOMCTBAa TIPEACIbHBIX  AIIBJCTHIOB: THAPUPOBAHHE;
KaueCTBEHHBIC PEAKIUU Ha KapOOHWIIBHYIO TPYMIy (peakius «cepeOpsHOro 3epkanay,
B3auMmojeiictue ¢ ruapokcuaoM Meau (I1). TlomydeHue mNpenenbHBIX aibJACTHIIOB:
OKHCJICHUC CIIUPTOB, TUApaTanusad alncTHIICHA. AI.[CTOH KakKk NOpCACTaBUTCIIb KCTOHOB.
Oco0eHHOCTH peaKlMK OKUCIICHUS alleTOHA

Kap6oHoBBIE KHCITOTHI. XUMUYECKHE CBOWCTBA MPeIeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
kucnoT. OcoOEHHOCTH XHMHUYECKHX CBOMCTB MypaBbUHOW KHCIOTHL. [lomydeHue
MpeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIGHHE aJKaHOB, aJKEHOB,
MEPBUYHBIX CIIUPTOB, ajbACTHAOB. BrIcIIne mpeaensHble U HENpeAeabHbIe KapOOHOBHIE
KHUCJIOTBI

Crnoxsble 3¢upsl 1 kupbl. CrnocoObl MOTy4eHHUs CIOXKHBIX 3¢dupoB. OOpatuMocTh
peakuuu 3tepudukanuu. [IpumeHeHue ciokHBIX 3(UPOB B MUIIEBONH U HappIOMEpHOil
IPOMBIIIICHHOCTH. JKHpBI KaK CIOXHbIE 3(UPHI TIMLIEPHHA U BBICIIUX KapOOHOBBIX
KUCJIOT. XUMHUYECKHE CBOWCTBA JKUPOB: THAPUPOBAHUE, OKUCIEHUE. l'maponus, umu
OMBUJIEHHE, )KUPOB KaK CIIOCOO MPOMBIIIUIEHHOT'O MOJTYYEHUS COJEH BBICIINX KapOOHOBBIX
KHMCIIOT. MBII4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT

3.15

3.16

3.17

XHUMHUYECKUE CBOMCTBA INIFOKO3bL: PEAKLUU C YJACTUEM CIIUPTOBBIX U AJIbIETHIHOM Py
U MoOJIOYHOKHcHOe  Opoxenue. [lpumeHeHwe  ritOKo3bl, €€  3HAUEHHE B
KHU3HEAESITEIbHOCTH OpraHmsma. Jucaxapunpr: caxapo3a, MaJbTO3a.
BoccranaBnuBaromye U HeBOCCTaHABIMBAIOUIME Aucaxapuabl. ['uaponus aucaxapuios.
[Tonucaxapuapl: kpaxmal, riukored. CTpoeHre MaKpOMOJIEKyJ KpaxMmaia, INIMKOreHa U
LeJUTIo036l. PU3NYEeCKUe CBOWCTBAa Kpaxmaja M ILEJUTI0JIO3bl. XHMHYECKHUE CBOICTBa
Kpaxmalna: THIPOJU3, KayeCTBEHHas peakius C HOoJ0oM. XHUMHUYECKHE CBOICTBa
LEJITIOJIO3BL: THAPOJIN3, MosyuyeHue 3(pupoB nemnonosbl. [loHsTne 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbBIN MIENK)

AMUHBI. AMUHBI KaK OpraHM4eCKHE OCHOBAHUS: PEAKIMH C BOJOM, KUCIOTaMHU, peaKIus
ropeHus. AHWINH KaK TPEICTaBUTENb apOMAaTHUYECKUX aMHHOB. XUMHUYECKHUE CBOMCTBA
aHWJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHON BOJ0#, okucieHue. I[lomyuenue
aMUHOB  QJIKWJIMPOBAaHWEM aMMHakKa W  BOCCTAHOBJICHHEM  HHUTPOIPOHM3BOIHBIX
yIJI€BOJOPO/I0B

AMMWHOKHUCIIOTHI U 6GJIKI/I. AMI/IHOKI/ICJIOTI)I KakK aM(bOTepHI)IC OpPraHn4€CKuC COCIUHCHU.
OCHOBHBIE aMHHOKHUCIIOTHI, oOOpasyromme Oenku. XUMHUYECKHe CBONCTBA OEIKOB:
THJIPOJIU3, ICHATypallisi, KAUeCTBEHHBIE (1IIBETHBIE) PEaKIIUN Ha OEIKU

3.18

3.19

CtpoeHne W CTPYKTypa MHOJUMEPOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT CTPOCHHS
MoJieKysl. OCHOBHBIE CITOCOOBI MOTYUYEHHUs BEICOKOMOJIEKYJISIPHBIX COCTMHEHUN: PEaKIInn
MOJIMMEpU3aINK U oJIMKoHAeHcanuu. Kinaccudukaius BoJIOKOH

I/IILGHTI/I(l)I/IKaIII/Iﬂ OpTraHU4YCCKUX COCHHHGHHﬁ. Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha
pacrno3HaBaHUEC OPTraHNYCCKUX BCIICCTB

3.20

4.1

['eneTnyeckas CBsSI3b MEXKYy KJIaCCaMU OPraHUYECKUX COCIMHEHUN
XUMHUS U KU3HD

Xumus B HOBCGI[HGBHOI\;I KHN3HHU. HpaBHna Oe30macHoM pa6OTBI C CKMMH, T'OPHOUYUMHU H
TOKCUYHBIMHA BCUICCTBAMU, CPECACTBAMU OBITOBOI XUMUH



Xumuss ¥ 300poBbe. XHMHUS B MEAULMHE. XUMHA U CEIbCKOE XO35SMCTBO. XUMHUSA B
MIPOMBIIUIEHHOCTH. XUMHS ¥ DHEPreTUKa: MPHUPOJIHBIA M TOMYTHBIM HEPTSIHON Tas3bl, UX

42 coctaB u ucnoib3oBanue. CocraB HehtH M e€ mepepaboTka (MPUPOIHBICE HCTOYHHKHU
YTIIEBOIOPOIOB)
XUMHS U 3KOJIOTHS. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEllbl U €ro MOCIEACTBUS.
43 Oxpana tuapocdepsl, mouBbl, atMmocgepbl, Gaopsl u (ayHl OT XHMHUYECKOTO
3arpsisHeHus. [IpoOaemMa 0TX00B ¥ MOOOYHBIX MTPOIYKTOB. AJTbTEPHATUBHBIEC UCTOYHUKHU
SHEpPruu
OO0mue mpencTaBieHHs] O MPOMBIIIIEHHBIX CIIOCO0AaX MONYYEHHUS XUMUYECKUX BEIIESCTB
44 (Ha nDpuMepe TMpPOMU3BOJACTBA aMMHaKa, CEpHOWM Kuciorel). UY€pHas U 1BeTHas
' Metautyprust. CTEKIIO U CHJIMKaTHasi POMBIIUIEHHOCTh. [IpoMblliuieHHast opranuyeckas
xuMusl. CbIpbE€ JUIs1 OPraHu4eCKON MPOMBIIITIEHHOCTH
5 Turbel pac4€THBIX 3a1a4
51 Pacuéter Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
' Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIECTB
5.2 Pacuértsl TeroBoro 3¢ ¢exra peakiuu
5.3  Pacuérel 00bEMHBIX OTHOIIEHUH Ta30B MTPU XUMHYECKUX PEAKITUIX
5.4 Pacuétbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJTHO U3
BELIECTB JIaHO B U30BITKE (MMEET IPUMECH)
55 Pacuéter MmaccoBoit min 00BEMHOMN JOTHM BBIX0/1Aa TIPOAYKTA PEAKIIMH OT TEOPETUIECKU
' BO3MOYKHOT'O
Pacuérter maccel (00b€Ma, KOTUYECTBA BEIIECTBA) IPOIYKTA PEAKIIUU, €CITH OJTHO U3
5.6  BemecTB JaHO B BUJE pacTBOpa C ONMPEACIEHHON MacCOBOM J0JIel PaCTBOPEHHOTO
BEIIleCTBa
57 Pacu€Thbl ¢ HCTIOJIB30BAHMEM MTOHATHI «MACCOBAS A0JISD), «MOJISIPHASE KOHLEHTPALIH,
«PaCTBOPUMOCTB»
5.8 Haxosxnenne MonexysipHOi (hOpMYJTbI OPTaHMYECKOTO BEIIECTBA MO €0 TUIOTHOCTH H

MacCCOBBIM OOJISAM 3JICMCHTOB, BXOIAMIUX B €0 COCTAB, WA 11O MIPOAYKTAM CropaHus
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