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MNOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpaMma mo XMMUM HAa YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3zakoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
benepanbHOM o0pa3oBaTeIbHOM IpOrpaMMBbl CpeaHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DeaepanbHOM roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuerom KoHuenmuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoi
Qdenepanuy, peaqu3yIOIIUX OCHOBHbIE OOpa3oBaTelbHBIE MPOTPaMMBbl, U
OCHOBHBIX ToNokeHU «Crpaternu pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YINIYOJICHHOTO H3Y4Y€HHS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo oOpazoBaHus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, pealnM3yeMoe B YCIOBUAX JU(DPepeHIMpOBaHHOTO,
npousbHOro 00y4eHHs, MpPU3BAHO OOECHeUYuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJUMYIO s
aZanTalyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBUSAM KU3HU B COLIUYME, a TAKKe JIJIS
IOPOJOJKEHUsT OOyYeHUs B OpraHu3alusiX NpOPEecCHOHAIbHOIO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamMe mno XxumMHuM Ha3Haue€HHE TMpeaMeTa «XHUMHS» IOIydaeT
HOAPOOHYI0  MHTEPHPETAlMi0 B  COOTBETCTBUM C  OCHOBOIOJAraroluMu
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIeJieH, COoAep aHus,
pe3yapTaToB O0yuYeHHs M TpeOOBaHUH K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCSI CJEAYIOIIME BBIMOIHSIEMbIE MPOTPAMMOM 10
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAs, peaju3alusi KOTOopoll olecreuynBaer
HOJyYyeHHE NPEJCTaBICHUS O LEesIX, COJAEp)KaHWHU, OOIIEeH cTpaTeruu
o0OyuyeHus, BOCIIUTAHUS U PAa3BUTHUS O0yUYaIOLUIUXCSA CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHM3allOHHO-IUIAHUPYIOIIAs, KOTOpast pelycMaTpruBaeT
ONpeJeNICHNE: NPUHLMIIOB CTPYKTYPUPOBAaHUS U IIOCJIEN0BATEIBbHOCTH
U3y4eHHus yueOHOro maTtepuaia, KOJIWYECTBEHHBIX M KAueCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJI0B K (OPMHUPOBAHHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTENbHBIX JOCTHKEHUH OOYyYarommxcsi B
pamMKax HTOTOBOM arrecTalui B (OpME €IUHOTO0 TOCYAapCTBEHHOIO
JK3aMeHa M0 XUMUHU.

[Iporpamma aJist yriryOJICHHOTO U3YYEHUSI XUMUU:



e YCTaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s3aTeIbHOE
JUIT U3YY4EeHUS] B paMKax OTIENbHbIX mnpoduiieid, mnpeaycMaTpuBaeT
pacrpenieieHue U CTPYKTYpUPOBaHUE €ro Mo KiaccaMm, OCHOBHBIM
coJiepKaTeNbHbIM JIUHUSM/pa3fiefiaM Kypca;

e JIaCT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEHyEeMOTO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEILHOCTh H3YUYECHHUS y4eOHOIO
Marepuajga ¢ y4eTOM JIOTHKH TOCTPOCHMsI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e JIaCT METOJIMYECKYIO0 MHTEPIIPETALINIO TIeel U 3a/Ja4 U3yuyeHUs MpeaMeTa
Ha YIIIyOJICHHOM YPOBHE C YU4E€TOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUs, COJEPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMBbl CpEIHETO o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), @ TaKXe C y4EeTOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUH  OOYyYaloIerocs IO OCBOCHHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B TMPOTrpaMMe MO XUMHUU MPETyCMOTPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUUW Ha YpPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBJIEHHOM MporpaMMoil 1Mo  XUMHUU
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABISIONICH Co/ep KaHus YI4EOHOTO mpeaMeTa
«XUMHS» OCTacTCsl BO3MOXKHOCTh BbIOOpa €ro BapHAaTUBHOW COCTAaBIISIONICH,
KOTOpasi TOJKHA ONPEAENSITCA B COOTBETCTBHM C HAIPABIECHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBMM ¢ KOHuenTyaidbHbIMH mojoxeHusmu ProC COO o
Ha3HAYEHUU TMPeIMeTOB 0a30BOro M yrayOJCHHOTO YpPOBHEH B CHCTEME
nudGepeHITMPOBAaHHOTO OO0YYEeHHSI Ha YpPOBHE CpEaHEero o0Oiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIIYOJICHHOTO W3Y4YCHHUS HANpaBJICH Ha pean3aIfio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TallOM  TOJYYEHUS  XHUMHYECKOTO
oOpa3oBaHMsA B paMKaxX W3yYCHUS CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OPTaHMU3AIUSAX CPETHEr0 MpodecCHOHATEHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHe mnpeaMera «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHHe ©  YIIyOJieHWe TeOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIINUXCs, BHIOPABIIMX OMPENCACHHBIN TPOdHIb
oOydYeHHsI, B TOM YHCJIE C IEPCTICKTUBOMN MOCIEAYIONIETO MOTYYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHU3aIusax nmpodeccuoHanrbHoro 00pasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHupyeMbIM pe3yJdbTaTaM OCBOCHUS
dbenepanbHO 00pa30BaTEIbHON MPOTrpaMMbl CpeaHero oO0Iiero oOpa3oBaHUS
M3yYeHUE TpeaMeTa «XHUMHS» OPHUEHTUPOBAHO TAaKXKe Ha peIIeHHe 3aaad



BOCIIUTAHUSI U COIMAJILHOTO Pa3BUTHA OOydYarouuxcsi, Ha (POPMHUPOBAHHE y HUX
OOIIIEUHTEIJIEKTYalIbHBIX YMEHUH, YMEHHUU palMOHalu3alid y4eOHOro Tpyna u
O00OOILIEHHBIX CIMOCOOOB  JIEATEIBHOCTH, HMMEIOUIMX MEXKIUCUUIUITMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeimMeTa «XUMHs» Ha YpOBHE YIiyOJCHHOTO H3Y4YEHUS
SABJISIIOTCS  YIUIYOJI€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHnuueckas Xxumusi». [lpu onpeneneHuu Moaxo0B K 0TOOPY U CTPYKTYPHOU
OpraHu3alMy COJEpKaHUs 3TUX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npussTel nojoxkeHuss ®I'OC COO o paznuuusx 06a30BOro M yriayOJCHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuuecKass XUMHUS» COCTaBJISET COBOKYIHOCTH TMPEAMETHBIX 3HAHUU U
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3y4€HHs NpeaMera. JDTa cUcTema
3HAHMM TOJy4YaeT ONpEeNEICHHOE TEOPETHUECKOE JIOMOJIHEHUE, M03BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMH 00bEM  (HaKTOJIOTHUECKOTO
maTepuana. Tak, Ha yriayOJICeHHOM YpOBHE H3ydeHHs TMpeamera olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHHUS OO0OBEMa 3HAHUM O XUMHYECKHX
dJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUU HAa OCHOBE PACUIMPEHUS U YriayOJeHUs
NPEICTaBIEHUH O CTPOCHHMH BEIIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSX
NPOTEKAHMs PEAKIUH, paCCMAaTPUBAEMbIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoIMHaMHKHU. M3yueHue mnepuomudeckoro 3akoHa u [lepuogumyeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX TMPEACTABICHUSIX O CTPOCHUH aToMa. XMMUYECKas CBS3b
OOBSCHAETCS C TOYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHUN Tpu e¢ 00pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3PEHHs MEXaHW3MOB e¢ oOpaszoBanwus. M3yueHue
TUNIOB ~ PEAKIUH  JOMONHseTCS  (HOPMUPOBAHMEM  TpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX TMPOIIECcaxX U ANEKTPOIIU3E PACIIaBOB U PACTBOPOB BEIECTB.
B kypce oprannyeckoil XMMUU TIPH PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMAHUE BOMPocaM 00 3IEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIni.

Ocoboe 3HaueHWe UMEET TO, YTO HAa COJEPKAaHHE KYpPCOB XUMUU
yrayOJICHHOTO YPOBHS U3YYCHHSI ISl KIIACCOB OMPEIeICHHOTO MPpOoduiis (TI1aBHBIM
oOpa3oM Ha WX CTPYKTypy H XapakTep JOMOJHEHWH K oO0meil cucreme
MPEIMETHBIX 3HAHUW) OKa3bIBAIOT BIMSHUE CMEXHBIC MPEAMETHI. Tak, HaIpuMmep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XMMHKO-(PU3NUecKoro mpoduist 0obioe
3HaueHWEe OYIyT MMETh AJIEMEHTHI yueOHOTO MaTepuana mo obOmiei xumuu. [Ipu
M3YyYECHUHM TpeAMEeTa B JIaHHOM CJy4yae akieHT OyAeT cjejlaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKyIsipHasi Teopusi (MOJEKYJsipHAs TEOpHsl B (PU3MKE), 3aKOHbI COXPAHCHHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U JIPYTOE.

B TO e BpeMsa B coAepKaHUM NOpeaMeTa Ui KIAaCCOB  XHMMKO-
Ounonornyeckoro npoduiis OonbIIMKA YAENbHBIA Bec OyAeT MMETh OpraHHuYecKas
xumusi. B 3TOM cimydae mpeAocTaBisieTCs  BO3MOXKHOCTh g Oouiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMsSI XMMHUUYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K TNpPUMEpY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbI, OEJKH, YIJIEBOJbl, HYKJICHHOBbIE
KHUCJIOTBl U Apyrue. [Ipym 3ToM 3HaHMSA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM I M3Yy4YECHMS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B nmane ¢dopmupoBaHHs OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHUS
oOLIEHAYyYHBIX METOJI0B TO3HAHHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAHUM M3ydeHHEe mpeaMera «XUMUsS» Ha YrIyOJICHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHBIMU TMpeaMETaMH, BXOSAIIUMU B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HayuyHblEe NpeaMeThl», «MaTemaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun y4yeOHOro mnpeaMera «XuUMHUsS» Ha YriayOJICHHOM YpOBHE
Tak)Ke, Kak Ha YpPOBHE OCHOBHOI'O M CpeAHero oodiero oopasoBaHus (Ha 0a30BOM
ypOBHE), 3a7laueil MEepBOCTEIICHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOMN
NEATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJbTYphl. Penienue
ATOW 3ajauv Ha YIIYOJICHHOM YPOBHE W3Y4YEHHS IMpeAMeTa Mpeanoiaraet
peanu3aluio TaKuXx 1enei, Kak:

e (opmupoBaHue mNpeACTaBICHUN: O MaTepUaIbHOM EIUMHCTBE MHUpPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBIIEHUW MPUPOJIbI, O MECTE XUMHUHU B
CUCTEME €CTECTBCHHBIX HAayK M €¢ BeAyllell ponu B 0OecleyeHUuu
yCTOMUMBOIO  pa3BUTUSL  4YEJIOBEYECTBA: B  PEIIEHUU  MpoOsieM
AKOJIOTUYECKOM, PHEPreTUIECKON U MUINEeBONW O€30MacHOCTH, B Pa3BUTHH
MEJIMIMHBI, CO3JaHUU HOBBIX MaTE€pPHUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJONOIb30BaHMS, B (OPMUPOBAHUU
MHUPOBO33pEHHUSI M OOIIEH KyJbTypbl YEJIOBEKA, a TaKKE HKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAaHHMH, JIEXKAUMX B OCHOBE XHMHYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTaTIbHbBIX
MOHATHM, 3aKOHOB M TEOPUW XHMHUH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAWHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NMPOTEKAHUS XUMUYECKUX PEAKLUM, O



XAMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHWHA I OOBSICHCHHS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XWMHH, JJIsI OOBSICHCHHUS U
IPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX ¢ XHMHEH, TPOrHO3UPOBAHMSI,
aHaJu3a U OIEHKH C MO3UIUN SKOJIOTMYECKON 0€301MacHOCTH MOCIEICTBUM
OBITOBOW M TPOW3BOACTBEHHOU JCSITCIHHOCTH YEJIOBEKA, CBSI3aHHOW C
XAMHYECKUM  TIPOU3BOJICTBOM, HCIIOJB30BAaHHEM W  IepepaboTKOH
BEIIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAy4YHBIX  METOJaxX  IIO3HAHUS,
HEOOXOJIMMBIX JUISI TIPUOOPETCHUS YMEHUW OpPUEHTUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XWMHUYCCKUX SBJIICHHHA, HWMEIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HU.

B mmane peanm3anuu MepBOOYCPEIHBIX BOCIHMTATEIBHBIX M Pa3BHBAIOLIUX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CpeaHEero oOmiero oOpa3oBaHUs MPH H3YYCHUU
npenMera «XUMHUS» Ha  YIIYOJICHHOM  YPOBHE OCOOYI0  aKTyaJdbHOCTH
NpPUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

e BOCIUTaHUWE YOEKICHHOCTH B I[IO3HABAEMOCTH SIBICHHM MPUPOJIHI,
yBaXEHUS] K TIpoIllecCy TBOpYECTBA B 00JIACTU TEOPETHUECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYCHHUIO U IIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIHMTAHMIO  HAa  OCHOBE  YCBOCHHS
00I1e4YeIOBEYECKUX [ICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Yy HHUX CO3HATEIHHOTO
OTHONICHUS K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpA30BaHHUIO Kak
YCIIOBHIO YCTICIITHOW MPOGeCCHOHAIBPHOW U 0OIIECTBEHHOM JICSITEIHBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHHWH W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
Pa3BHUTHE YKOJOTHYECCKONU KYJIbTYPBI, MPUOOPETEHNE OMbITa OOIECTBEHHO-
MOJIE3HOM 3KOJOTUYECKON NEATEIbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX NI U3YYCHUS XUMHH HA YTITyOJIEeHHOM
YpOBHE cpeaHero ooOmiero oopaszoBanus, coctaBisier 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKO XUMHH.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeUHEHHM.

DNEeKTpOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YXICHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa yriaepojaa. XHMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHMsIX. Tumbl rudpUAM3alMM aTOMHBIX OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKienTopHbIi). TUMBl TEpPeKphIBAHUS ATOMHBIX OpOUTalield, G- U T-CBS3U.
OnuHapHas, nBoWHAsE U TpoiHas cBs3b. CIocoOBI pa3phiBa CBS3EH B MOJICKYJaxX
opranndeckux BemecTB. [loHsiTue O CcBOOOJHOM paaukane, Hykiaeouie u
anexTpodue.

Teopust crpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoequHEHUuN. MomnekynsipHble U  CTPYKTYpHBIE  (QOpPMYIIBIL.
CtpykTypHble (GOpMYJIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalICHHA,
ckenetHas. M3omepus. Buuabl H30MepUH: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnexTpoHHbIe Y3P(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenue o KiraccupuKanuu oOpraHuyeckux BemiecTB. [lonsTtue o
dbynkimonanbHou rpymme. ['omonorus. 'omonoruueckue psiapl. CuctemaTudeckas
HOMeHKiIarypa oprannueckux coeauHeHuid (IUPAC) um TpuBuanbHble Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobenHoctu W KiaccuuKkanus OpraHudeckux peaknuii. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOJbl M3YyYEHHs] BEUIECTB W HMX IPEBpaILlCHUIA:
O3HAKOMJICHHE C O00pa3laMyd OpPraHMYeCKHX BEIIeCTB M MaTepHallaMH Ha HUX
OCHOBE, OIIBITBl 110 IPEBPAIICHUK) OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBAaHUE U TOPEHHUE), KOHCTPYUPOBAHHE MOJENIECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YriaeBoxopoasl.

Anxanbl. ['omonmornueckuii psij ankaHoB, oOmias GopMmyrina, HOMEHKIATypa 1
U30Mepusl. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, sp3-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, c-cBa3b. Pu3nmyeckue CBONCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHMHM 3aMEUIEHUs, H30MEpHU3allui,
JNETUAPUPOBAHMS, TUKIIU3ALMK, TUPOIN3a, KpeKUuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKalIbHOIO 3aMEICHHUS.

Haxoxpaenue B mpupoje. CiocoObl MoaydyeHus! U MPUMEHEHUE aTKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMmepusi. OcobeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MalbiX (IMKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTNEHTAH, IUKIOTeKCaH) IUKIoaaKkaHoB. CrocoObl MONy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, oOmias gopmyria, HOMEHKIIATYpa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKCHOB, Sp°-
rudpuan3alus aTOMHBIX OpOuTaneil yriepona, o- u 7m-cBsa3u. CTpyKTypHas u
reoMeTpuueckas (IHUC-TpaHCc-) wu3zoMepus. Dusznueckue CBOMCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS, 3aMEIICHUS B O-TIOJOKECHHUE
Ipy JABOMHOM CBsI3U, MOJUMEpU3AlMU U OkucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYUYEHUS U MPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ajkagueHoB (CONPSHKCHHBIC, U30JIMPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHYECKHUX CBOMCTB
CONPSDKCHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzarus
COMPSDKEHHBIX JUueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aIKaIUEHOB.

Anxunbl. ['oMonornyeckuid psii aTkKUHOB, 001Ias Gpopmyiia, HOMEHKIATYpa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
ruOpuan3alus aTOMHBIX opOuTanel yriaepoma. PuU3MYecKHe CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKUUU  MPUCOCAUHEHHUS,  OUMEPHU3ALUU U
TpUMEpHU3aLNK, OKucIeHUsA. KucioTHele cBOMCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peakly Ha TPOHHYIO CBsA3b. CTIOCOOBI MOTyUCHHS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoanl (apeHsl). ['omMonmoruueckuil psifi apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHUE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIINK 3aMeIIeHUSI B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJIHOM paJuKajle, peakuud MNPHUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpeacraBienne 00 OpPUEHTUPYIONMIEM JIEWCTBUM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE HA TMPUMEpPE aTKWIBHBIX pPaTUuKaloB, KapOOKCHIBLHOM,
THAPOKCUIIBHOW, aMWUHO- W HHUTPOTPYIIBI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrnocoObl MoIydeHus U
MIPUMEHEHHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonmytHeie HedTsaHbIe Ta3bl. HeTh U ¢ mpoucxoxieHue.
KamenHnblii yronb v npoyKkTel ero nepepadborku. CrnocoOsl nepepadbotku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTUYECKHil), pUGOPMUHT, MHUPOIU3.
[IponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKAY pa3IMYHBIMU KJIacCaMU YTIIEBOJA0PO/IOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJAHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIIY, I[UAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJoreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pacTtBopa Mmienoyu. B3auMoaencTBUe IUTraioOr€HATIKAHOB C MArHUEM WU LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbI M3yUYCHHs] BEIIECTB W UX IMPEBpaIleHUN:
u3y4yeHrne (PU3NUYECKUX CBOWMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peakIuil  yrieBoJOpPOJOB Pa3IMUHBIX KJIACCOB (0OeciBeunBaHUE OpPOMHON WIIH
MOJHOM BOJIbI, pAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJEHCTBHE alleTHUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHaApYyKEHHUE
yriaepojia ¥ BOJIOPOJIa B OPraHWYECKHX BEIIECTBAX, NOJyYCHUE OTUJICHA W
U3Y4YEHHE €T0 CBOWMCTB, O3HaKOMJieHHE C KoyuekmusMu «HedTb» u «Yromby, ¢
oOpa3liaMu TIacTMacc, KaydykKoB ¢ PE3WHBI, MOJEIMPOBAHUE MOJICKYJI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kuciopoaconepsxkamue oprann4eckne CoeJMHCHUS.

[IpenenvHbie omHOaTOMHBIE cruUpThl. CTpoeHHe MoOJeKya (Ha mpuMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3OMepwHs,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBONCTBA  MPEACIIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUMU 3aMEUICHUs, JAEeTHApaTallH, OKHUCICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMHU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIUPTHI. [J[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTyYeHHUS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B n3oMepusi. OCOOCHHOCTH (HU3UYCCKHX U
XUMHUYECKHX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STUJIEHIVIMKOIb WM TiHIEpUH. DuU3nuecKkue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIICHUs, B3aUMOJICCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAayeCTBEHHAs peakius Ha MHOIO0ATOMHBbIE
cupthl. [lpencraBnenne o MeXaHW3ME pPEaKIuid HYKICOPWIHHOTO 3aMeIIeHUsI.
JlefictBie Ha opranu3M 4esnoBeka. (CrnocoObl TMOTy4eHHs] W NPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0enzonpHOrO simpa. dusnyeckue cpoiicTBa PeHona. OCOOEHHOCTH XMMHUYECKUX



cBoiictB (enona. KauectBeHHble peakinu Ha (eHos. TokcuyHOCTH (¢eHona.
CrnocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanpaeruainas cMoa.

KapOoHunbHbie coeTMHEHHS — abACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHOM Tpynmbl. ['OMOJOrUYecKue pslibl albJETU0B U KETOHOB, OO0IIas
dbopmyna, uzomMepuss U HOMEHKJaTypa. DU3MYECKHE CBOWCTBA allbJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  albJETUJIOB M  KETOHOB:  PEaKUUH
npucoenuHenusi. OKUCIEHUE anbJEru0B, KAYECTBEHHBIE PEAKIIMU Ha AJIbJACTHU/bL.
Cnoco0bI oJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus u HomeHkatypa. Pusndeckue CBONCTBA
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOmopojHbIE CBS3U MEXKIAY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBONCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi 3TepudUKaIuy, pPEaKIUuu C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBBHHOW KHCJIOTHIL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3dupax. MHorooOpasue kapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMPEJETbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MAaJbMUTHHOBAsS, OJICMHOBAs, JUHO/IEBAs,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MONyYeHUs! U TPUMEHEHHEe KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['oMmonoruueckuit psia, obmas dopmyrna, HU30MepHs |
HOMEHKJIatypa. Du3znueckue M XMMHYECKHME CBOWCTBA: TUIPOJIHM3 B KUCIOH U
IEITIOYHOU CpEIE.

XKupsi. Ctpoenue, puznueckne U XUMHYECKHUE CBOMCTBA KUPOB: THIPOIU3 B
KHUCIION M 1IesI0uHoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAITUX OCTATKU
HEMpPEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

Mpb114 KaK COMM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHUE.

O6mas xapakTepucTuka yriaeBoaoB. Knaccudukamus yriaeBogos (MOHO-, AH-
U monucaxapunbl). MoHocaxapuabl: TIIOK03a, (pyKTo3a, Talakrosa, pudo3a,
ne30kcupudo3a. Ou3ndeckue CBOMCTBA W HaxOXXJIACHHE B Ipupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA IJIIOKO3bL: PEAKI[MU C YYaCTUEM CIUPTOBBIX U AJIBACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OposkeHue. lIpuMeHeHue TIIIoKO3bI, €¢
3HAYEHUE B KU3HEICITEIbHOCTH OpraHusma. /[ucaxapunasl: caxapos3a, MaibTO3a U
JaKkTo3a. BoccranaBnuBarIMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuibl. [ uaponns
nucaxapunoB. Haxoxnenue B npupojse u npumeHeHue. [lonucaxapuasl: Kpaxmad,
[NIMKOTeH W 1einono3a. CTpoeHHe MakKpOMOJIEKYJl Kpaxmana, IJIMKOTeHa H
HeJuTrosIo3pl.  PU3MUYECKMEe CBOWCTBA KpaxMalla W LEJUIKOJI03bl. XHUMHYECKHUE
CBOWCTBA Kpaxmaja: THMAPOJN3, KAYECTBEHHAs pEeakuus C HOJO0OM. XUMHUYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUIAPOJIN3, MOdydyeHue 3(upoB 1eswitono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN HICIK).



OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHMsI BEIIECTB M HX MPEBpAIlECHH:
pPacTBOPUMOCTD PA3IUYHBIX COIUPTOB B BOJE, B3AMMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOrO CIIMPTA B albJETU] Ha PACKAJICHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHUpPTa JUXPOMATOM Kajausl (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIOB), KAaYECTBEHHbBIE pEaKUWW Ha anbIeruabl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  runpoxcumom  memu(ll)), peakums raunepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ ruapokcuaom Menu(ll), BzaumoneiicTBue
Kpaxmajla ¢ MOJOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1Mo TeMaM «CrupTbl U
denoinby, «KapdboHoBbie KUCTOTHI. CI0KHBIE YPUPHI.

A3oTcoJep:Kkaniue opraHuveckme coeIMHeHns.

AMUHBI — OpraHMyeckre Mpou3BoAHbIe amMmMuaka. Knaccudukanus aMuHOB:
anudaTUyeckue M apoMaTUYECKHe; TIEepBUYHbIE, BTOPUYHBIE M TPETHUYHBIE.
Crtpoenne mosekys, oOmas gopmyina, U30Mepus, HOMEHKIATypa U (U3HUECKHUE
cBoiicTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpeACTaBUTENIb aMHMHOB apomaruuyeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiIMsHUE TPYNI aTOMOB B MoJjeKyne aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuMHA. KadecTBeHHble peakiu Ha aHWIMH. CHocoOBI
NOJIyYeHUs M TpUMEHeHue anudpartuyeckux amMuHOB. [lonmydenuwe aHWIMHA U3
HUTPOOEH301a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTaenbHble MPEICTABUTENHN O
aMUHOKHUCJIOT: TJIMIUH, anaHuH. @DOu3MYecKue CBOMCTBA aMHUHOKHUCIOT.
XYUMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUN, peaKIus TMOJIUKOHACHCAIMK, OOpa30BaHWE TMENTHIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponnsie nonumepsl. [lepBuuHas, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OeikoB. XHUMHUYECKHE CBONCTBA OEJKOB: THAPONW3, AEHATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHSI BEIIECTB M HX MpPEBpallCHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, LIBETHbHIC
peaknuu Ha O€NKH, peIIeHHE DJKCIEPUMEHTATBHBIX 3a/lad IO TeMaM
«A3oTcoaepamue OpraHUYECKHUE COCAUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbIcOKOMOJIEKY/ISIDHBIE COeIMHECHMS.

OCHOBHbIE TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEAHSS MOJIEKYIIsIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. Ilmactmacchl (TOMUATUIICH, TOJUIPOMUIICH,
MOJIMBUHUWIXJIOPU,  MOJUCTUPOJ, MOJUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
novdTHICHTepeTanat). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToOMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKu
(OyTamueHoBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbie (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KalpOH U JaBCaH).

[Tonmumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M HX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOH.

PacueTHrble 3agaun.

Haxoxpaenue wmoiiekynsipHor (OpMysibl OpPraHMYECKOrO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIMX B €ro COCTaB, HaxXOXJICHHUE
MOJIEKYJISIpHOU  (DOpMYJIbl OpPraHUYECKOTO COEJUHEHUss Mo Mmacce (00beMy)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/UIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUsI, ONPEAEIICHUE JOJIM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETUUYECKHU
BO3MOKHOTO.

MexrnpeaMeTHBIE CBSI3H.

Peanuzanus mexxnpeaMeTHBIX CBSI3EW MIPU U3YUYEHUU OPTaHUYECKON XHUMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHME KaK OOIUX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TOHSATUM, NPHUHATBIX B OTAEIBHBIX MpPEIMETaX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MTOHSATHUS: SBJICHNE, HAYYHBIH (DaKT, rUmoTesa,
TEOpHs, 3aKOH, aHalu3, CUHTE3, Kilaccuukaius, HaONIOACHUE, W3MEpPEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIlleCTBAa, (DU3NYECKUE BEJIUYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, IHEPTHUS,
Macca.

buonorus: kieTka, opraHusM, J3KOcHCTeMa, Oumocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTPO(HBIA TUIl MUTAHUS, OPOKEHUE,



¢orocuHTe3, nbIXaHWE, OENKH, YIJIEBOABL, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMEHTBI.

['eorpadus: none3Hble HCKOMAaeMble, TOILUIUBO.

TexHonorus:: mMHIIEBBIE TMPOIYKTHl, OCHOBBI PAalMOHAJIBHOTO TMHTAHUS,
MOIOIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHNYECKAS XUMMUSA

TeopeTnyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKU aneMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJA. DHEPreTUYECKUE YPOBHU H
o ypOBHH. ATOMHBIC opOuTanu. Kinaccupukanus XAuMUYIeCKUX 3JIeMEeHTOB (S-, -,
d-, f-omementsl). PacmpeneieHue SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISAM.
DOneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM M BO30YXXJICHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(MUTYypaIuu HOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucremMa XMUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b MEpUOAUYECKOTO 3aKkoHa U llepmoamueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W MEepHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMuueckass CBsI3b. BHIBI XHMHYECKOM CBS3HM: KOBaJICHTHas, HMOHHasi,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM U
JOHOPHO-aKLENTOPHBINA. DHEPTHs U JyIMHA CBA3H. [1oIpHOCTh, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOJACHUCTBUSL.

BajieHTHOCTP W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COECTUHECHHI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIPHOrO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA. WM
KPUCTAJTTMYECKUX PELICTOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHbIe pacTBOpHL. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BBIPAKEHHUS KOHIIEHTpPAMU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PacTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUUECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX PEaKUUi B HEOPTaHMYECKOW M OPraHuYeCcKOn
XUMHM. 3aKOH COXPaHEHHUS MACChl BEHIECTB; 3aKOH COXPAHECHUS W MPEBPAILLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TermoBbie d3hPEKThl XUMUUYECKUX PEaAKIUH.
TepMOXuMHYECKUE YPAaBHEHUS.

CKopoCTh XUMHUUYECKOW PEaKIUU, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (haKTOPOB.
['omoreHnHbIe U reTeporeHHbie peakuu. Katanus u Kkatain3aTopsl.

O6paTtumble U HeoOpaTUMbIC peakiuu. XuMudeckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIMSIONIME HA TOJOXKEHUE XHUMHUYECKOIO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIEHTPAIIMU BEIIECTB, YYaCTBYIOIIHUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas auccorumanus. CuiabHble W clia0ble  AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienouHasi. Bomopoansiii nokazarens (pH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnurenb W BOCCTAaHOBUTENb. I[Ipolecchl OKHUCIEHUS U BOCCTAHOBIICHUS.
Baxxneiiime OKHCIUTENM W BOCCTAaHOBUTEIM. MeTon 53JeKTpoHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS BELIECTB W HUX MPEBPALICHUN:
pa3lioKEeHUe TMEePOKCUIa BOJAOpPOJa B MPUCYTCTBUM KaTalM3aTOpa, MOJEIH
KPUCTATUYECKUX PEIICTOK, MPOBEJCHUE PEaKIUii HOHHOTO 0OMEHa, OTpe/eiIeHIE
Cpelbl pacTBOPOB C MOMOIIBID HHIMKATOPOB, W3YYEHUE BIMSHUSA PA3ITUUHBIX
(GakTOpOoB Ha CKOPOCTb XUMHUYECKOW pEaKIMU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuueckast Xumusl.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe  XUMHYECKHX
sanemenToB [[.. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYECKHE CBOKMCTBA: PEaKIMHU C
METAUIAMA UM  HEMETaUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnMBHBIE IIEMEHTBI.

lamorensl. Haxoxaenwe B mpupoje, CHOCOOBI MONYyYCHUS, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA. [ ajmoreHoBomopoibl. BakHelne KucIopoacoepKanye
COEIMHEHUs TajJoreHoB. JIabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOJIYYeHUS
rajgoreHoB. [I[puMeHeHNne TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
kuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B mpupoJie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepsl(IV), okcun
ceprl(VI). Cepnucrtas u cepHass KHCJIOTHI M uX coird. OCOOCHHOCTH CBOWMCTB
CEepHOM KUCTOTHI. [IpuMeHeHune cepol U €€ COSIUHEHUM.

Azor. Haxoxzaenue B mpupoAe, CHOCOObI MOMy4YeHHs, (U3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIBI a30Ta. A30THCTasi U a30THAS
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHL. [IprMeHeHue azora
U €ro COCIMHEHUI. A30THBIE yI00pEHUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl mMomydeHus, (uU3NYeCKUe Hu
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e¢ conu. IIpumenenune Qocdopa u ero coemunenuit. dochopHbie
yI0OpeHHUSL.

Yrnepon, HaxoXJIeHWE B INpupojae. AJUIOTPONHBIE  MOIU(PUKAIUH.
dusnyeckne W XUMHUYECKHE CBOWCTBAa TIPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yrinepoaa(ll), okcua yraepoma(lV), yronmpHas kuciora u e¢
COJIM. AKTUBHPOBAaHHBIN yroiyib, ancopOuus. Dymnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. [lpuMeHeHre MPOCTHIX BEIIECTB, 0OPA30BaHHBIX YTJIEPOAOM, U €ro
COE€IUHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MmoiydeHus, pusmdyeckue u
xumuyeckue cpoiictBa. Oxcun kpemMHuA(IV), kpemHueBass KUCIOTA, CUIUKATHI.
[IpumeHeHue kpeMHHs U ero coequHeHnil. CTeKIIo, ero Nojy4yeHue, BUIbl CTEKIIA.

[Tonoxenne metaiuioB B [leproandeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
Oc0OEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JI0YeK aTroMoB MeTamioB. OOmue
¢usnueckre cBOMCTBa MeTawioB. [IpuMeHeHHEe METalioB B OBITY M TEXHHKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKHA PsJl  HampsokeHuid  MertayuioB.  OOmme  crmocoObl
MOJTyYEHUS METaJUIOB: TUAPOMETALTYPIHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOppPO3UH.

OO6mrast xapakrepuctuka MetamuioB [A-rpynmer Ilepuoamdeckoii crucTeMbl
XUMUYECKUX J3yeMeHTOB. HaTtpuili wu kanuii: nomydeHue, ¢GUMUYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUHN.

Oo6mrast xapaktepuctuka metamioB I[A-rpynmer [lepuonnueckoid cucTeMbl
XUMUYECKUX OJJEMEHTOB. MarHuii u Kaiablui: mnoiyuyeHue, (U3MYECKHe u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCAUHEHUHU.
XKecTkoCTh BOABI U CLIOCOOBI €€ yCTPAHECHUS.



AJIOMUHUN: TIOJTydyeHue, (GU3NYECKre U XUMUUECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeauHeHUH. AM@oTepHbIe CBOMCTBAa OKCUIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast  xapakTepucThka MeTauIoB Mo004HBIX mnoarpynn  (b-rpymm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX IIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHui. OKCuasl u
ruapokcuasl xpoma(ll), xpoma(Illl) m xpoma(VI). XpomaTtsl U AUXpOMAaTHI, HX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u NpuMEeHEHUE XpoMma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COEJIMHEHUI.
Baxneitimue coenunenuss mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). [lepmanranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3nYeCcKue U XMMHUYECKHUE CBOMCTBA Keje3a U ero coeauHeHuil. OKCuisbl,
ruapokcuanl u conu xeneza(ll) u sxeneza(lll). Ilonyuenue u nmpuMeHeHHUE Xee3a
U €ro CILJIaBOB.

du3nYeCcKrue U XMMUYECKHE CBOMCTBA MEIM U e€¢ coequHeHui. [lonydyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[uuk: nomydyeHue, (PU3MYECKUE U XHMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCH/JIA M TUIAPOKCHIA IUHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [I[pumenenue
UHKa U €r0 COEIUHEHUI.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYECHUS BEIIECTB U UX MPEBpPALICHUN:
U3ydyeHre oOpa3lloB HEMETaJUIOB, TOpeHue cepbl, (¢ocdopa, kenesa, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIeKIMU «MeTalbl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJJIOB C BOJIOM (BO3MOKHO HCMOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA W JKEJe3a C pacTBOpaMH KHUCIOT U
HIeJI04YeHl, KAYECTBEHHbIE PEAKIIMM Ha HEOPTAaHUYECKHUE aHUOHBI, KATHOH BOJOPOAA
U KaTHOHBbl METAJNIOB, B3aUMOJACHCTBHE THUAPOKCUIOB aJIOMUHUS M IMHKA C
pacTBOpaMy KHUCJIOT M HIEJOYEH, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeEMaM
«l"anorens», «Cepa u e¢ coenuHEHHs», «A30T U (HOochHOp M UX COCTUHEHUS,
«MeTasuipl TIABHBIX TOATPYII, «MeTaibl TOOOYHBIX TTOATPYIII.

XuMHUS U )KU3Hb.

Ponb xumun B oOecriedeHNN YCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HaHWS M METOAOJIOTMA HAYYHOIO WCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3aluy XMMUYECKOTO TPOU3BOACTBA. [IpoMbIlIeHHBIE
crocoObl MOYyYEHHs BaXXHEUINMX BEIIECTB (Ha MpUMEPE MPOU3BOJCTBA aMMHAKa,
CEepHOM KHCIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHUSI METANIOB U
CIUIaBOB. XMMHMUYECKOE 3arps3HECHUE OKPYXKAIOIIEH CpeAbl U €ro IMOCIEACTBUS.
Ponp xumuu B o0ecrneueHny YHEPreTuueckoil 0€30MacHOCTH.

Xumuss H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XumMuy B pa3BUTUH MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib xumuu B
obOecrieueHUu MUIIEBON 0€30MMacHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCIHOJB30BAHMS MpenaparoB OBITOBOM XUMUU B TIOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT,
OeTOoH).

XuMHSl B CETLCKOM X03siicTBe. OpraHu4YecKue U MUHEpaIbHbIE YAOOpEHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuans! ajis 3aekTpoHuku. HanotexHonoruu.

PacueTHble 3agaun.

Pacuérthel: Macchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMM, €CIH OJHO U3
BEIIIECTB MMEET NPHUMECH, MacChl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakIuu, €cClIM OJIHO W3 BEIIECTB JaHO B BHUJIE pPACTBOpAa C OMPEACICHHOM
MaccoBOW JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM IO WM MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJIM BBIXOAA MPOAYKTa PEAKIIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIe CBA3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBSI3€H MpU  M3yYeHHH  oOmer |
HEOpraHnueckor xumuu B 11 Kjacce OCYIIECTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W TOHITHH, IPUHATHIX B OTACIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAaYUYHbIE TIOHATHUS: SIBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHMHTE3, KilacCU(UKaIMs, NEPUOJINIHOCTh, HAOIIOACHUE,
U3MEpPEHHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

®duznka: Marepusi, MHKPOMHpP, MaKpOMHUpP, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBA, WJACANbHBIN Ta3,
du3nyueckre BeIUYMHBI, €IUHUALIBI N3MEPEHUS, CKOPOCTh, SHEPIHs, Macca.

buomnorus: kieTka, opraHu3M, 3KocucTeMa, onocdepa, MeTabOIM3M, MaKpO-
YU MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOABI, HyKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAEMbIE, TOTUINBO,
pecypcehl.

TexHOMOTHS: XUMUYECKAs TPOMBIIIIEHHOCTh, METAJLUTYPTHUs, CTPOUTEIHHBIC
MaTepualibl, CeJIbCKOX035IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAsi MPOMBIIUIEHHOCTD,
dapmarneBTHICCKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



mperapaTrosn, ITPOU3BOJACTBO KOHCTPYKIMOHHBIX  MaTCpPUAJIOB, SJICKTpOHHAasA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYype
JUYHOCTHBIX pEe3YyJbTAaTOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIACJIEHBI CJEAYIONIME COCTaBISIOLIME: OCO3HAHME
OoOyJarolmUMHUCST POCCUMCKOM TPaXKJAaHCKOW HJEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOOIPEIEIICHUIO; HAJIMYME MOTUBALUHU K
0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIHUXCSA PYKOBOJICTBOBATHCS
OPUHATHIMA B OOIECTBE TNpaBWJIAaMM W HOPMaMu T[OBEJCHUS; HaJIU4YUe
IPABOCO3HAHMS, IKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
’KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMeTa «XHMHUS» OTpPaXKaroT
c(OpMHPOBAHHOCTh OITbITA TO3HABATEIBHON M MPAKTHUECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS HpeaMeTa «XUMHSI» OTPaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHONM M MPAKTHUYECKOW J1€ATETbHOCTH
oOydJaromuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMSA

OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATENIBHOCTH IMPU CO3JaHUU
y4eOHBIX NMPOEKTOB, PEIICHUU YUEOHBIX M IMO3HABATEJIbHBIX 3a/]a4, BBIMOJIHEHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH JESITEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMSA:

LHEHHOCTHOI'O OTHOIIEHUS K HWCTOPUYECKOMY M HAayYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YBOXEHHUS K IPOILECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTHYECKOIO
MPWIOXKEHUS] XUMHUHU, OCO3HAHUS TOrO, YTO JAHHBIE HAyKH €CTh pe3yJbTaT
JUINTENbHBIX ~ HAaOMIONCHUH, KPOMOTJIMBBIX SKCIEPUMEHTAIIbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTUKOB,;



UHTEpeca M II03HABATCIbHBIX MOTHBOB B TOJYYCHHH W MOCICAYIONMIEM
aHaJM3e MHPOPMAIIMK O TEPEIOBBIX JOCTHIKECHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOIO TIOBEICHHS,

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3aHHBIC ¢ XUMUYCCKUMU SIBIICHUSMHU,
U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOC IMOBEJCHHWE M TOCTYNKH CBOMX TOBapHILNEH C
MO3HIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHHUS IMMOCIICICTBUI
HOCTYIIKOB;

4) opMupoOBaHUS KYJIbTYPbI 3I0POBbSI:

NOHMMAHUS IIEHHOCTEH 370pOBOro MW 0Oe30MacHOro o0pas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBCHHOI'O OTHONICHHS K COOCTBEHHOMY (H3MYECKOMY M
ICUXUYECKOMY 37I0POBbIO;

coOJIrO/ICHUsT TpaBWJI 0€30MacHOTO OOpallleHus C BEleCTBAaMU B OBITY,
MIOBCETHEBHOM JKU3HHU, B TPYI0OBOH JIEATEIHHOCTH,

NOHUMAHUS IICHHOCTH TMPaBUi HMHIUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30I1acHOTO MOBECHHSI B CUTYAIIHSIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HH JIIOJICH;

OCO3HAHUS TIOCTECJACTBUN W HETPUATHUS BPEIHBIX MPUBBIYEK (YHOTpEeOICHIUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy/10BOIr0 BOCTIMTAHUS:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BaTEIhCKOM
JCSATENLHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOM © JPYrMX BHIAX
TeSITeTbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PCHICHUM TNPAKTUUYECKUX 3a7ad
COLIMAbHOMN HAMPaBICHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAaKTUICCKOMY M3ydeHHUIo mpodeccruii pa3indHoro poja, B TOM
YHCIie Ha OCHOBE MPUMCHEHHUS MPEIMETHBIX 3HAHUHN 110 XUMHH;

YBOKEHUS K TPYIy, JIOJIAM TPyJa U pe3yibTaTaM TPYIOBOW JNESATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUAYATBHOH TpPaeKTOPUHU
oOpa3oBanus, Oymaymed TpodecCuu W peaau3aliid COOCTBCHHBIX JKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrHYeCcKOro0 BOCIIMTAHMS

AKOJIOTUYECKH IeIeCO00pPa3HOr0 OTHOIIEHUS K TMPHUPOJAC KaK HCTOYHUKY
CYIIICCTBOBAHHMS KU3HU Ha 3eMJIc;

MOHUMAaHUs TJIOOATBHOTO XapakTepa SKOJOTHYSCKUX MPOOJieM, BIIHSHUS
YKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TIPUPOTHON U COIUATBHOMN CPEIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTIKCHUM XUMHUU IS
pELIEHUs] BOIPOCOB PALMOHAIIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOIO HENPUATUA JCUCTBUM, TMPUHOCAIIUMX BpPEH  OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPAILATh UX;

HaJIM4us Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIIbITa NESTEIIbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIIbHOM, KOMMYHUKATHBHOM Y COLIMAJIBHOM
NpakTUKEe, CIOCOOHOCTM ¥ YMEHHS AaKTUBHO TMPOTHUBOCTOATH HJACOJIOTHU
xemopoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pPa3BUTHUA
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHUs CHenupUKH XUMHH KaK HayKd, OCO3HaHUA €€ poJu B
dbopMUPOBaHUN PAIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKPY)KAroIeM MHUPE Kak O €IUHCTBE MPHUPOJBI U UYeJOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpobiieM COXpaHCHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKICHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU [JJIi  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOM pOJIH B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUH TIJI00ATBHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPhEBOW, DHEPreTHUECKOM,
MUIIEBOM M SKOJIOTUUECKONW 0€30MacHOCTH, B Pa3BUTUMU MEIUIIMHBI, 00ECIIeUeHUN
YCIIOBUHM YCHEIIHOTO TPYJa U IKOJIOTHUECKH KOMGOPTHOMN KU3HU KaXKIOTO WieHa
00I111eCTBA;

€CTECTBCHHO-HAYyYHOM T'PaMOTHOCTH: TOHMMAHUs CYLIHOCTA METOJ0OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCIOIBh30BAThH
MoJIy4aeMble 3HAHUS /Ui aHadu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIETO MHUpPA U
MIPOUCXOIAIINX B HEM U3MEHEHHM, YMEHHUS JIeNlaTh 00OCHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C [ETbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MMO3HAHUIO, UCCIIEI0OBATENBCKON AEATEIbHOCTH,

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3inuuHbIX chepax npodheccuoHAIbHOM
NEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI IO XUMHH Ha YPOBHE
CpeaHero oo1ero 0Opa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaYKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa | CIHCHU(PUKY METOJOB TIO3HAHUS,
HCITOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, dHEPTHUS, SBJICHHE,
IPOIIECC, CUCTEMa, HaYYHBIH (DaKkT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIET0BAaHUE, HAOIIOICHNE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC Y4YeOHBIC JeHCTBUS (MO3HABATEIIbHBIC, KOMMYHHKATHBHEIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTh o0yyaronmxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yibTaThl OTPAXAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATCJIILHBIMH, KOMMYHHMKATUBHBIMH U  PETyJATHUBHBIMU
TIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHMBEPCAJIbHbIC YUeOHbIe NeHCTBUS

1) 6a30BbIe JJOrHYecKHe AeiiCTBHUS:

CaMOCTOATENIbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENu JACSATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh IMPU OCBOEHHWM 3HAHMN MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TOHSITUN U YCTaHABIMBATH HUX B3aUMOCBSA3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJISi OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBaHUS M KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKHUX PEaKIUi;

yCTaHABIIMBATh MPUYMHHO-CIC/ICTBEHHBIE CBA3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbIC, JAEAYKTUBHbBIC, IIO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B paccMaTPUBAEMbIX
SABJICHUSAX, (OPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHBIE MTPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) 3JIEMEHTa, XHUMHU4YecKas (opMmysa, ypaBHEHHUE XUMHUUYECKOU



peaKkuuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTHYSCKHUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIeN0BATEIbLCKHE eHCTBHA:

BJIQ/ICTh OCHOBAMH METOJOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkumit;

(GbopMyITHpPOBATH LETU U 3314l UCCICAOBAHMS, UCIIOJIB30BaTh TIOCTABIICHHEIE
U CaMOCTOSTEIbHO C(OpMYyIUpPOBaHHBICE BOIPOCH B KAa4YeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBHI JIJI1 (DOPMHUPOBAHMSI THUITOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITEIPHOTO IUIAHUPOBAHUS W IPOBEICHHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
npoIecca, CaMOCTOSTENBHO TPOTHO3UPOBATh €T0 Pe3ysbTar, (HOPMYIUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIaHHOM padoTe;

NpHOOPETaTh OMBIT YYEHWYCCKOH HCCJICAOBATECIBLCKOW W MPOCKTHOM
JCATEIBHOCTH, TPOSBIISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PCIICHHUS TPAKTUYCCKUX 3ajad, MPUMCHCHUIO pPa3JIMYHBIX
METOJIOB MO3HAHUS.

3) padora ¢ undopmaiueii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWH(opmanuu (Hay4dHO-
NOMYJSIpHAsT JIUTEpaTypa XUMHYECKOTO COJEp)KaHMs, CIpPaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHanmM3upOBaTh MHQPOPMAIIMIO PA3IUYHBIX BUAOB U (HOPM
Ipe/ICTaBICHUS, KPUTUYECKHU OILICHUBATh ec JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTD;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATh PA3NUUYHBIE METOIBI MPU TIOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON JUIS  BBIOJTHEHUS YYEeOHBIX 3a7a4
ONPEACICHHOTrO THUIIA;

nprOOpEeTaTh OMBIT HCIOJIH30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpPATh  ONTHUMANBbHYIO  (GOpMy  TIPEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
XAMHYECKOW HWHGPOpMANME: TPUMEHSITh MEXKIpeaAMeTHbIe ((du3nueckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIHNYCCKHUC CPCACTBA HAI'TIAITHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁmﬂe I[eﬁCTBPIﬂi



3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXAa€MOI TEMBI B XO/1€ JUAJI0ra 1/WIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEe Pe3ylbTaTOB IO3HABATEIBHOM NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBITIOJIHEHUU
XUMHYECKOT0 3KCHEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3aluu yyeOHOro NMpoeKkTa, U (popMyIupoBaTh BHIBOJIbI
1O pe3yJibTaTaM MPOBEICHHBIX HCCJIEJIOBAHUM IMyTEM COIJIACOBAaHUS MO3UIUN B
X071e 00CYX/IeHHUsI © 0OMEHA MHEHUSIMHU.

PerysiTuBHbIC YHUBepCaJlbHbIE Y4eOHbIe 1efiCTBUSA:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISITH CBOIO I[MO3HABATEJBbHYIO
JeSTENbHOCTh, ONpenessss e¢ Leau M 3aJaud, KOHTPOJIMpPOBATb U IO MEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblil aaroOpuT™M JEHCTBUU MpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBAaTeNbCKUX 3a/ad, BbIOMpaTh Haumbosee
3G (PeKTUBHBIN CcMOCO0 HMX pEHIeHHs € Y4YETOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU Ha YTIIyOJICHHOM
YpPOBHE Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHUs BKIIOYAIOT CIEIU(UUSCKUE
JUIs yaeOHOTO mpenMeTa « XUMUs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOoOPA30BAHUIO 3HAHUMN, BUABI JCATEIBHOCTU
[0 TMOJYYEHUIO HOBOT'O 3HAHUS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX ¢ XUMUEH. B
porpaMMe IO XUMHUHU NPEAMETHBIE pe3ylbTaThl MNPEACTABICHBI IO TOJaM
W3y4YCHMUS.

10 KJIACC

[IpeameTHble  pe3ynbTaThl OCBOEHHSI Kypca «OpraHuyeckass XuUMUS»
OTpaXKakoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE M 3HAUYCHUH OPraHU4YeCcCKOu
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAYK M €¢ POJIM B OOECHEUYEHUH YCTOWYHMBOTO
Pa3BUTHA YEJIOBEYECTBA B PELICHUU MPOOJIEM IKOJOTMUYECKOM, SJHEPreTHYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHUM HOBBIX MATEpPUAIIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueHU U PaLMOHATILHOTO
MPUPOJIONONIB30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS] U OOIIEH KYJIBTYpPHI
YeJIOBEeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CPELIE;

BJIAJICHWE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIAraOIIHNE MOHATUSI — XUMHUUYECKUM AJIIEMEHT, aTOM, SIAPO U AJIECKTPOHHAs
oboyouka aroma, S-, P-, Od-aToMHBIE OpOMTAIH, OCHOBHOE M BO30YKIESHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HWOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIHLHOCTh, CTETICHb OKUCIICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBINA CKeeT, GyHKIIMOHAIbHAS
Tpylma, pajaukaig, CTPYKTypHble (opMynbl (pa3BEpHYThIE, COKpaIICHHBIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpPbl, TOMOJIOTUYECKHH PsAJl, TOMOJOTH, YIJIEBOJIOPOJIHI,
KHACTIOPO/I- U a30TCOJEpKalllie OPraHUYECKHE COEIUHEHHUs, MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISAPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akon J[. VM. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHUX
BeniecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHus] DHEPruM TMPU XUMUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
NOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SBJICHUMN; MPEICTaBICHUS
O MEXaHM3MaxX XHUMHUYECKHX PEaKIHil, TEPMOJWHAMHUYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUM aTOMOB M TpYyII aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30oMepHbIi 3 dekThl, opuentanTsl | u Il pona);
(akTONOTMYECKHE CBEIIEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH M O€30MacHOM
UCIIOJIb30BAaHUM BAXXHEHIITUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
NESATEIBbHOCTH  YEJNOBEKa, OOMUX  HAYYHBIX  OPHUHIHMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TMOHITHH,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS HPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX M CKEJIETHBIX) (DOPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHMS] XMMUYECKUX PEAKIMH U PACKPBIBATh UX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0OajaHca »JTUX peaklHil, peakuuidi HOHHOro oOMeHa NyTeM
COCTaBJICHUS UX MOJHBIX U COKPAILICHHBIX NOHHBIX YPaBHEHUM;



M3TOTABIMBATH MOJICITH MOJICKYJl OPTraHUYECKUX BEIIECTB IS WUTFOCTPAIHH
X XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMW: yCTAHABIMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACICHHOMY
KJIACcCy/Tpynme COEAWHEHWH, [aBaTb WM Ha3BaHHUS [0 CHCTEMAaTHYECKOU
Homenknatype (IUPAC) m mpuBOAWTH TpUBHAILHBIC HA3BaHUS IS OTICIBHBIX
MPEICTaBUTENICH OPTraHUYECKUX BEIISCTB (ITHJICH, alleTHJICH, TOIYOJ, TJIMICPHUH,
STWJICHIJIMKONb, (EeHOJ, (GopMaabACTH/l, aleTadbJACTH/, alleTOH, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICHHOBAS, AJIbMUTHHOBAS KUCJIOTHI,
TJIMIWAH, ajJlaHWuH, MaibTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHe);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENCIATh BHJ XWMHYECKOW CBSI3H B
OpPraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W HOHHAs CBS3b, O- W T-CBSA3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH IIOJIOKCHHSI TCOPUU CTPOCHHS
opraHudeckux BemiectB A. M. ByTtiepoBa miss 00bSICHCHHS 3aBUCHUMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMCHHMH  XapaKTEpU30BaThb  COCTaB, CTPOCHHE,
bu3uvYecKkue M XUMHYECKHE CBOMCTBA THUIMYHBIX IPEIACTABUTENICH Pa3TMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJIKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, aJIKaJIUCHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJIEBOJOPOJOB, CHUPTOB, ajbJCTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CIOKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMHUHOB, AaMHUHOKHCIIOT, OCJIKOB, yTrJeBOJIOB (MOHO-, JW- M TIOJHUCAaXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYIO  CBSI3b  MEXKAY  HHMH  YPaBHCHHSIMU
COOTBETCTBYIOIIMX XUMHUYCCKHUX PEAKIIMH C HCIOIb30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJTBEPXKJIAaTh HAa KOHKPETHBIX IIpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH M THIIA KOBAICHTHOM CBS3H (G- U TM-CBS3H), B3aUMHOI'O BIUSHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTepH30BaTh HCTOYHUKHU YTJICBOIOPOIHOTO
ChIpbsi (HehThb, MNPUPOAHBIA Ta3, Yyrojb), CHOCOOBI €ro mnepepadboTKH U
MPaKTHIECKOES TPUMEHCHHE TIPOTYKTOB MePepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHUCTEMOH 3HAHMHM O C€CTECTBCHHO-HAYYHBIX
MeTOJaxX IMO3HAHWUS — HAONIOJCHUN, U3MEPEHUHU, MOJCIIMPOBAHUH, dKCIICPUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHHUS PUMCHSTH OCHOBHBIC oreparuu
MBICIIUTEIILHON JEATEIbHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUE,



CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EU — ISl U3YUYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOIO TOHUMAHMS CYIIHOCTH MATEPHUAIBHOTO E€IWHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 0 OPraHUYECKONW XUMHH JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHMM: TIPOBOJUTH PACUCTHl MO XUMHYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUUYECKUX PEAKIUM C UCIOIb30BAaHUEM (PUBHUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUCTHl MO HAXOXJICHUIO XUMHYECKOU
dbopMyIbl BElIeCTBa MO WM3BECTHBIM MACCOBBIM JOJISIM XUMHYECKHUX DJIEMEHTOB,
IPOJIYKTaM CrOpaHusl, MIIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHAJTU3UPOBATh M OLICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
IPOU3BOJICTBEHHOM JEATETLHOCTH 4YEJIOBEKa, CBA3aHHOW ¢ mepepadoTKon
BEIIECTB, UCIIOIL30BaTh MOJYYCHHBIC 3HAHUS JIJISl IPUHATHUS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHECH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IUIAHUPOBATH M TPOBOAUTH
XUMUYECKUI S3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHUE CBOWCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIC PEAKIMU YTJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEILECTB, PELICHHE 3KCIEPUMEHTAIBHBIX
3a/lady 10 PAClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOEHUEM TIPaBUII
0e301MacHOro0 OOpalleHus ¢ BEIMIECTBAMU U JIAOOPATOPHBIM O00OPYIOBAaHHEM,
dbopMynHupoBaTh IeNb MCCIENOBAHUS, NPEICTABIATH B pazIudyHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTb YMCHUM:

coOMI0IaTh MpaBHIa IKOJIOTHYECKH IIe1eCO00Pa3HOTO TOBEICHHS B OBITY H
TPYJIOBOW JEATEIBHOCTA B LIEJIAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKAOUIEH
MIPUPOIHOMN CpeJibl U JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBAaTh OMNACHOCTh TOKCHUYECKOTO JIEMCTBUSI HAa >KUBBIE OpPraHU3MBbI
ONpPEAEICHHBIX OPTaHUYECKUX BEIIECTB, MOHMUMAas cMbIci nmokasatens [1JIK;

aHAJM3UPOBATH 11€JIECOO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIIATH IEJICHANIPABICHHBIA TOUCK
XUMUYECKOW MH(OpMALIUK B PA3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTepHET U Apyrue), KpUTHYECKU
aHAJM3UPOBATH XMMUUYECKYI0 MHPOpMAIMIO, TiepepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3agadeH.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbLHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBJICHUM NPUPOABI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €¢ pPOJIM B 00ECIEYCHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEJUILIMHBI, CO3/JaHUM HOBBIX MaTEpPHATIOB, HOBBIX
UCTOYHUKOB JHEPrUHU, B OOECICUCHUH PAIMOHAILHOIO MPUPOIOIOIL30BaHUSA, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJdbTyphl 4eEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEGHHUS K CBOEMY 3J0POBBIO M TPUPOIHOMU

cpene;
BJIAJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHUS — XUMHUYECKUH OJJIEMEHT, aToM, SJIpO aToMa,

M30TOIIbI, 3JICKTPOHHAsE 000JI0YKa aTOMA, S-, P-, 0-aTOMHBIC OPOUTAITH, OCHOBHOE H
BO30YKJICHHOE COCTOSIHMS aToMa, THOpuau3alus aTOMHBIX OpOUTaliel, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHYECKasi CBsI3b (KOBaJIeHTHAas, WOHHAs, MeETaJUIMYecKasi, BOJOPOIHAs),
KPUCTANINYECKAsd PEIICTKA, XMMHYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAss JUCCOLMALMS, CTENEHb JIHCCOLUALNY,
BOJIOPO/IHBII TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(deKT
XUMHYECKOW peakLH, CKOPOCTh XUMHYECKOW PEaKLUU, XUMHUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHs BJIEKTPOJMTHYECKOW IHUCCOLUALUU, NEPUOIUYECKUN
3akoH J[.11. MenzaeneeBa, 3aK0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPaHEHUs U
IPEBPALLEHUS] PHEPIUU NPHU XUMHUYECKUX PEAKLHAX, 3aKOH IOCTOSHCTBA COCTAaBa
BELIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK
XUMHHM, MHPOBO33PEHUYECKHE 3HAHHWA, JIeKalque B OCHOBE ITIOHUMAaHUsA
IPUYMHHOCTA M CHUCTEMHOCTH  XUMUYECKHX  SIBJICHUH;  COBPEMEHHBIE
IIPEICTABICHNS O CTPOEHHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIPHOM YpPOBHSX; MPEICTaBICHUS O MEXaHU3Max XUMHUYECKHX
peakuuid, TEPMOAMHAMMYECKMX UM  KHUHETHYECKUMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHM, PACTBOPAX M JUCHEPCHBIX CUCTEMAX;
(akTomOrNYEeCKUEe CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHHUH U OE30MacHOM
MCIIOJIb30BaHUHM BaKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NEATENbHOCTH  4YEJIOBEKa, OOmMX  HAy4YHBIX NPHHOMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTEpHbIE MPU3HAKU IOHATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIUE TOHATHS NPHU
ONMCAHUM HEOPraHWYECKUX BELIECTB U UX MPEBPAICHUII;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIS
cocTtaBlieHUs (GOpMyJd BELUIECTB M  yPAaBHEHMM  XMMHYECKHUX  PEaKLUi,
cucremarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACNISITh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX, BHUJI XUMHUUYECKOUN CBs3U (KOBaJIGHTHas,
WOHHAs, METa/lInuecKas, BOJIOPOJAHAsS), THUIl KPUCTAUIMUYECKON PEIICTKU
KOHKPETHOTI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BUJla XUMUYECKOW CBA3M W THUIMA KPUCTAUIMUECKOW PEIICTKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  yMEHUN:  KIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA IO UX COCTABY, XUMUYECKHE PEAKIIMH MO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(QeKTy peakiuu, U3MEHEHHUIO
CTeNeHEel OKHUCIEHUS DJIEMEHTOB, OOpAaTUMOCTH, YYAacTHIO KaTaju3aropa W
JIPYTHUe); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUU JJIsI KiacCUDUKAIIUK
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
W. MeHnpneneeBa U IeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB W HMOHOB XUMHYECKHX OJJIIEMEHTOB IIEPBOrO—YETBEPTOrO0 MEPUOIOB
[Tepuonnueckoii CHUCTEMBI J.. Menneneena, HCTIOJIB3YSI HOHSTUSA
«OHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOTYyPOBHM», «S-, P-, O-aTOMHBbIC
opOuTANIN», «OCHOBHOE MU BO30YXKICHHOE HSHEPreTUYECKHUE COCTOSHHSI aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKUX AJIEMEHTOB U HX
coeMHEHUM 10 mnepuogam W rpynmnaM Ilepuwogmueckou cucrembr [l .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh ~YMEHHU: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKAY HEOPraHWYECKMMH BEIIECTBAMHU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHHUS  PACKpPhIBATh  CYIIHOCTh: OKHCIUTEIIHHO-
BOCCTAHOBUTENIBHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ATUX peaklui; peakluril MOHHOrO OOMEHAa IMyTEM COCTAaBJIEHUS HX TMOJHBIX H
COKpAalICHHBIX  MOHHBIX  ypaBHEHUW;  peakuuid  TUIPOJIM3A;  peaKlUi
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C y4eTOM HMX SHEPreTHUYECKUX XapaKTEPUCTUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMMHUYECKOM peaklud B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHUS XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh yMEHHUS XapaKTEepU30BaTh XHUMHYECKUE PEaKIIUH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUsI CEPHOM KHUCIOTHI, aMMHakKa,
oOlMe HayyHble TPUHLUIBI XUMHUYECKUX TMPOU3BOJICTB; I€JIECO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEILECTB B MPOMBIIUICHHOCTH M B OBITY C TOUYKH
3pEHHS] COOTHOIIEHHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHCTEMOM 3HAHUM O METOJIaX HAyYHOI'O
MO3HAHMS SBJICHUN TIPpUPOABl — HAONIOJACHUE, H3MEpPEHHe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peanbHbIN U MBICJIICHHBIN), UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKax,
YMEHUS MPUMEHSTH 3TU 3HAHUS MIPU IKCIIEPUMEHTAIHFHOM UCCJIEIOBAHUU BEIESCTB
U IS OOBSCHEHHS XUMHYECKUX SBJICHHUM, MMEIONIUX MECTO B TNPHUPOJIE,
MPaKTUYECKOU JIeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBJISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSAMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHUSI TMPOBOJMUTH PACUEThl: C HCIOJIb30BAaHUEM
MNOHSATUN «MaccoBas JOJIS BEIIECTBA B PAcTBOPE» M «MOJSIpHAs KOHLIEHTPALMS»;
MAaccChl BEIIECTBa WM 00bEMa Tra3a Mo U3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIUIOBOro 3ddekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT M IIEJIOYEH C
W3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMa, KOJWYECTBA BEIIECTBA)
IPOJIyKTa peaKkluu, €CIU OJHO M3 MCXOJIHBIX BELIECTB /IaHO B BUJE PAacTBOpa C
OTpENICICHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(uMeeT mpuUMeEcH); NIOAM BBIXOJA MPOAYKTa pPEAKIUU; OOBEMHBIX OTHOIICHUUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEJIbHO IIJIAHUPOBATh M TIPOBOAUTH
XAMHYECKUN  JKCIepuMEHT  (IPOBEICHHE  peakiuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKHUX BEILIECTB, ONPECICHUE
Cpelbl pPacTBOPOB BEIIECTB C IMOMOIIbI0 HMHAMKATOPOB, HW3YYEHUE BIUSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  pEaKiuu, pelIeHue
AKCHEPUMEHTAIbHBIX 3a7a4 1o TemaM «Mertamnel» u  «Hemeramis») ¢
coOmroIeHneM TpaBuil 6€30mMacHOro0 OOpalIeHHs C BEIIECTBAMHU U Ja0OpaTOPHBIM
o0opynoBanueM, (GOpMyIupoOBaTh I1€Jdb HMCCIEAOBaHUS, NPEACTABIATH B
pa3uyHON (opMe pe3yibTaThl SKCIEPUMEHTA, aHAJU3UPOBATH U OLICHUBATH HX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MIPaBUia MOJIb30BAHUS XUMHUECKOMN
Mocynod u JabopaTopHBIM O00OpyAOBaHHEM, OOpaIlleHHs C BEHIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, YKOJIOTHYECKH I€JIECOO0pPa3HOTO TMOBEACHUS B OBITY W TPYIOBOMU
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 30POBbS, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUS HA >KUBBIE OPraHU3MBI ONMPEACICHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMAas cMblici nmoka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IIEJICHANPABICHHBIA TOUCK
XUMUYECKOU MH(OpMALIUK B PA3JIMUYHBIX UCTOYHUKAX (HayUHasl U y4eOHO-HaydYHAs
auTepaTypa, cpeAcTBa MmaccoBoi mHdopmanuu, UHTEpHET U Apyrue), KPUTUIECKH
aHAJM3UPOBATh XUMUUYECKYI0 MHPOPMAIIUIO, TepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | IlpakTnueckue
n/m NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHU4YecKO XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHA OpraHnYeCcKuX coeaqnHaennii A. M 8 bubmorexa LHOK
' P P o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo paznmeny 8
Pa3nen 2. YrieBoaopoabl
21 [IpenenbHbIe yriieBOIOPO bl — AJIKAHBIL, 5 bubnuoteka [IOK
' IUKIIOATKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriieBoAOPOAbI: aTKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YTIICBOLOPO/bI (apeHbl) https://m.edsoo.ru/d69df650
24 [IpupoaHbIe HCTOUHUKHU YTTIEBOAOPOJIOB U UX 4 bubnunoreka [IOK
' nepepaboTka https://m.eds00.ru/d69df650
2.5 ["anmoreHnpou3BoIHBIE YTIIEBOI0POI0OB 4 1 Et?fs?/l;ln(;.T;I;icﬁ?/IEW 4650
Hroro no pazneny 35
Pa3nen 3. Kuciopojacoaep:xanye oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 11 1 Bubmmorexa LIOK

https://m.edsoo.ru/d69df650
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KapOoHuIbHBIC COCTMHEHMS: aThACTUIBI 1

bubmuoreka [IOK

3.2 keToHbl. KapOoHoBbie KucinoTel. Cl0KHbIE 21 https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [JOK
33 Y TICBO/EL o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3orcoaep:xaniue OpraHudeckue coeMHeHus!
bubmmoreka [JOK
4.1 AMUHBI. AMHUHOKHCITOTBI. bemku 12 https://m.edsoo.ru/d69df650
Hroro mo pazaeny 12
Pa3nen 5. BoicokoMoJiekyJIsIpHbIe COeIUHEHHU S
5.1 BricokoMoseKkymsipHbIE COeTMHEHUS 6 brommorexa [OK
' YIAp A https://m.edsoo.ru/d69df650
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB H TeEM nudpoBbIe
Ne n/m P Konrpoasubie | IlpakTuyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XHMHH
Crpoenue aroma. [lepuoanuecknii 3aKkoH
bu6mmoreka [JOK
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. . MenneneeBa
Crpoenue BeuiecTBa. MHOroob6pasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
13 XAMHHCCKHE peariii 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 39
Pa3nen 2. Heopranumueckasi XuMusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMETALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Pa3zpen 3. XumMus u ;Ku3HbL
MeTtoapl HO3HAHUSA B XUMHUHU. XUMUS U bu6nmoreka [JOK
3.1 9
JKA3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
KosmyecTBo 4acoB
Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Kontpoabnsbie | Ilpakrnyeckue
n/n Bcero u3ydyeHusi | odpa3zoBaTesibHbIE pecypchl
padoThI padoTbI
[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMUH,
1 MPEACTABICHHUE O 1 bubmmorexa [OK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OpraHnyecKuxX
COEIMHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepojia (OCHOBHOE U
2 1}37236p zxél({Hoe COCTOSTHHSI) 1 bubmmorexa LIOK
v ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepoja
XuMuyeckas CBsi3b B
OpPraHUYECKUX COCAUHEHHSIX.
3 MexaHu3MbI 00pa3zoBaHUs 1 bubmorexa [TOK
5 p https://m.edso00.ru/8d39f5c8
KOBaJICHTHOM CBSI3H, CLIOCOOBI
paspbiBa cBsi3ei
Teopus crpoenus
4 OpPraHMYECKUX COCTUHEHUN A 1 bubmmorexa [IOK
P s ' https://m.edso0.ru/9e595ch8
M. bytieposa
Buner uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
OnexTpoHHbIe 3P (PEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUIEeCKUX



https://m.edsoo.ru/3686e6f5
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COEIMHEHNI

IIpencraBnenue o
KJIAaCCU(UKAIIUU U

6 CUCTEMaTHYCCKast bubmorexa [OK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHWYECKUX BEIIECTB

7 Knaccudukanus peaxkiuii B bubnuoteka [IOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u 0000IIeHNE bubmmoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUH Psf,
obmas gopmymna,

9 HOMEHKJIATypa U U30Mepus, bubnnoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DuU3NYECKUE U XUMUYECKHUE bu6mmoreka [JOK
CBOMCTBA aJIKAHOB https://m.edso0.ru/3137711c
Haxosxienue ankaHoB B

11 npupoae. CriocoObl OJTyYSHHUS bubmmorexa LIOK

https://m.edsoo.ru/259b0a5b
Y MPUMEHEHHE aJIKAaHOB
[uknoankaHbl: oOIas
dbopmyna, HOMEHKIATypa 1

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI OMYYEHUS U
MIpUMEHEHHE

13 Pemrenne pacueTHbIX 3a/1a4 Ha bubmorexa OK

https://m.edsoo.ru/bf84d8eb
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OIIpEIEIICHUE MOJIEKYJIAPHON
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA IT0 MACCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOJISIIUX
B ero cocraB. CucreMaTuzanus
1 0000IIeHNE 3HAHUIN TI0 TEME

AJKEHBI: TOMOJIOTHYECKUH Psf,
obmas gopmyina,
HOMEHKJIATYpa, JJIEKTPOHHOE U

bubmmoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJekys. CTpyKTypHas ¥ Iiuc-
TpaHC-U30MEPHs ATKCHOB
duszndecKkrue 1 XHMUIECKHE
15 CBO¥CTBa aKeHOB. [IpaBmiio bubmmoreia LIOK
P https://m.edso0.ru/21069ccd
MapKoBHUKOBa
16 CriocoOblI moTyueHus 1 bubnuoreka [IOK
MPUMEHEHUE AJIKEHOB https://m.edso0.ru/665dc058
[IpakTrueckas padora Ne 1 o
17 teMe "llonydyeHue stuneHa u bubmorexa [OK
7 N https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacueTHBIX 337724 HA
18 OIIpe/IeJICHUE MOJIEKYIISIPHOU bubnuoreka [IOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIlI[eCTBA
AJKaJIMEHBI: CONPSKCHHBIE,
W30JIMPOBaHHbIE,
p bu6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

Oco0GeHHOCTH 3EKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a
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XUMHYECKHUE CBOMCTBA

bu6mmoreka [JOK

20 CONPSDKCHHBIX IUCHOB https://m.edsoo.ru/e561253d
1 CriocoObI mosTydeHust 1 bubmoreka [IOK
IIPUMEHEHHE AJIKA/IUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH PA/I,
oOmras dhopmyia,
22 HOMeHK?;aEyp};, AJIEKTPOHHOE U Bubnuorexa LIOK
https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYI, pU3NYECKHE CBOCTBA
23 XUMHUYECKUE CBOMCTBA AIKUHOB bubmmorexa [TOK
https://m.edso0.ru/23493a93
24 KauecTBenHbIe peakiuy Ha bubnnoreka [IOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7blc48da
o5 CriocoOblI moTyueHus 1 bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacueTel Mo
26 YPaBHEHUIO XUMUYECKON bubmmorexa [IOK
https://m.edsoo.ru/5db8e526
peaxiu
97 CucreMaruzanys 1 00001eHne
3HAHUM 10 TeMe
ApeHbl: TOMOJIOTUYECKUM PS/I,
obmras ¢popmyina,
o8 HOMEHKJIATypa. DJIIEKTPOHHOE U bubnuoreka LIOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKys1 OeH30J1a ¥ TOJTyoJIa,
ux (pu3nueckue CBOICTBa
29 XHMMHUYECKUE CBOWCTBA aPECHOB: bubnuoreka LIOK

pCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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30

XHUMUYECKUE CBOMCTBA aPEHOB:
peakuuy NpUCOEIUHEHNS,
OKHCJIEHHE T'OMOJIOrOB OeH30I1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCO0EHHOCTH XUMHUUYECKUX
CBOMCTB CTHPOJIA

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacueTHbIX 3a71a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BElIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObl oTy4eHust u
MpUMEHEHHE apEeHOB

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaH CBA3b Me>1<)1y
pa3.]'H/I‘-IHI)IMI/I KJ1accaMHu
YTJICBOJIOPO,JIOB

35

PacueTsl o ypaBHEHH M
XUMHUUYECKUX PEAKIIUH.
CucreMaruzanys 1 00001eHe
3HAHHH I10 TEME

36

[Tpuponueiii raz. [lonyrHsie
HeTsIHBIC Ta3bl

37

KameHnHbli1 yrons 1 mpoayKThl
ero nepepaboTK1

bubnuoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtb 1 ciocoOwI e
nepepabotku. [Ilpumenenue
MPOIYKTOB IepepaboTku HedTH

bubnuoreka [IOK
https://m.edso0.ru/21f9de78

39

I'eHeTHUeCKas CBA3b MEXKTY
pa3IMYHBIMU KJIACCAMHU
YIIIEBOZOPOIOB
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l"anorenonpounsBoaHbIE
YIJI€BOIOPOJIOB: AIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHME; PEAKLIUHN 3aMELICHUS https://m.edsoo.ru/82b4d759
rajoreta
HeiicTBue menoyei Ha
raJIOTeHIPOU3BOTHBIE.
41 Bsaumonelicteue
JIITAJION€HAJIKAHOB C MATHUEM U
IITHKOM
CucreMaruzanys 1 000011eHne
42 3HAHUH 110 pa3melt bubmmorexa [IOK
" P " Y https://m.edso0.ru/20e89f22
YraeBoaopoapl
43 KonTponbHas paboTa o reme bubnuoreka [IOK
"Yraesogopoas" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CIUPTHI: TOMOJIOTHYECKUH PSJI,
obmias opMyiia, CTpOCHHE
44 MOJIEK (}1) II/:SO}II\/IG I/I;Ip bubnmorexa [JOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
kinaccudukanus, Gusndeckue
CBOMCTBaA
XuMHYECKUE CBOMCTBA
45 MIpeaeIbHBIX OJHOATOMHBIX bubmorexa [OK
ped 8 https://m.edsoo.ru/26ee34fe
CIIMPTOB
CriocoObl mostyueHust u
46 IpUMEHEHHE O JHOATOMHBIX bubmnorexa [JOK
p https://m.edsoo.ru/484100000000000
CIIHPTOB
47 [IpocTsie 3¢ups: bubnuoreka [IOK

HOMCHKIJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PM3HUCCKUX U
XUMHYECKUX CBOUCTB

MHOroaToMHBbIE CIIUPTHI:
STUJICHIJIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [JOK

48
¢bu3nvecKkre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX brmmorexa [TOK

p https://m.edsoo.ru/d12e567d
CIIPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,
50 ¢bu3nvecKkne CBONWCTBA Bubmmorexa LIOK
' https://m.edso0.ru/2ce726f8
ToxcuuHOCTH PeHONTA
bu6mmoreka [JOK
o1 X i
MMIHeCKHe CBOHCTBA (perona https://m.edsoo.ru/037ca5f9

59 CriocoObI moTyueHus 1 bubnuoreka [IOK
npuMeHeHue (eHosia https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka [IOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henosnr"

54 CucremaTu3anus u 000011eH1e bubnuoreka [IOK
3HaHUH 1O TeMeE https://m.edsoo.ru/1810ch9b
Anbleruipl M KETOHBI:

JJIEKTPOHHOE CTPOEHHUE
55 KapOOHWIILHOM I'PYIIIIBL; bubnuoreka [IOK

TOMOJIOTHUYECKHUE PSbI, 001Ias
dbopmyna, nzomepus u
HOMEHKJIIaTypa

https://m.edsoo.ru/b139beaa
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AHBI[CFI/I[[BI 1 KCTOHHBI:

56 (u3nUecKre CBONCTBA; PEaKIIUU bubmmorexa [OK
P https://m.edso00.ru/c887425c
MIPUCOCTUHEHUS
Peaknuu okucienus u
57 KaueCTBEHHBIC PEAKIIUU Bubmaorexa HOK
https://m.edsoo.ru/a393baa9
AJIBIETUI0B U KETOHOB
58 CriocoOsl nostyueHust bubnuoreka [IOK
aIbIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE MTPECTIbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnnoreka [IOK
0COOEHHOCTH CTPOEHUS MX https://m.edsoo.ru/fecOb113
MOJIEKYJT
M3oMmepnsa n HoMeHKIIaTypa
60 Ka 601?0131;1)( KHCJIOT nyp bubmorexa [OK
P o7 https://m.edso0.ru/700cc87b
(bu3uvecKue CBOMCTBA
XuMHYecKre cBolcTBa
61 penenbHbIX 0THOOCHOBHBIX bubmorexa OK
pea 8 https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHOW KUCJIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0OEHHOCTH CBOJICTB:
HeMpeeNnbHbIX U
apoMaTHYECKUX KapOOHOBEIX,
P P bubnuoreka [IOK
63 JTMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITeJ'II/I BBICHIHNX
Kap60HOBLIX KHUCJIOT

https://m.edso0.ru/83a08773
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IToHATHE O TPOU3BOIHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CrocoObl MOIyYCHHS U

65 MpUMEHEHHE K}:II)6OHOBI)IX bubmmorexa [OK
CUCIOT https://m.edsoo.ru/7c065c9d
CrnosxHble 3QUpHIL:

TOMOJIOTUYECKHM psifl, 001Iast bu6mmorexa [JOK

66
dhopmyna, nzomMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3znvecKrue 1 XUMUYIECKHe bu6mmoreka [JOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a71a4: IO
YPaBHEHUIO XUMHUYECKOM

68 peakIiu, Ha OTIPE/ICIICHIE
MOJIEKYJIIPHOH (POPMYJTBI
OpPraHUYEeCcCKOro BEIIECTBA
[IpakTrueckas padota Ne 3.

69 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka [IOK
3ama4 o teme "KapOoHOBBIE https://m.edsoo.ru/486671fb
KuCJIOTHL. CiioxHbie 3hupsr"

JKupsi: ctpoenue, puznueckue
70 1 XMMUYECKHUE CBOMCTBA bubmmorexa [OK
https://m.edsoo.ru/a19c5b98
(ruzponus)
Oco0eHHOCTH CBOWCTB KUPOB,

71 COJIepXKaIIuX OCTaTKU bubnmnoreka [IOK
HEIPEACIBbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
kucnoT. XKupsl B ipupoae

72 Mpla KaK COJTU BBICIIMX bubmmorexa [IOK

https://m.edsoo.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Moroniee nercraue. [lonstue o
CUHTCTHUYECKUX MOIOIIUX
cpenctBax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bubmmoreka [JOK

73
KHMCIJIOPOACOAEPKAIIHAX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

7 Pacuersl o ypaBHEHUSM
XUMHUUYECKUX PEaKIni

75 CucremaTtu3zanus u 0600111eH1Ee bubnnoreka [IOK
3HAHUU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTHKa

76 YTJIEBOJOB U KJ1accu(UKaLUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, TH- U https://m.edso00.ru/7a9693a1l
TIOJTMCAXapHU/IbI)

Momnocaxapuapl: puzndeckue
77 CBOIICTBA U HAXOX/ICHUE B Eubmorexa HOK
https://m.edsoo.ru/b4bdda2d
MIPUPOJIE
[IpumeHeHue riroKo3sbl, e¢
78 SHAYCHIC B bubnuoreka [IOK
https://m.edsoo.ru/5e61122d
YKU3HEACSITCIIBHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO3a. bu6mmoreka [JOK
Haxoxnenue B npupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUcCaxapuioB

80 [Tonucaxapuasl: cTpoeHue bubnuoreka LIOK

MaKpOMOJIEKYJ1, PU3UUECKUE U

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MPUMEHEHUE

[onsiTne 00 NCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHaX https://m.edsoo.ru/6216e766
Pemrenne pacueTHbIX 3a1a4 Ha
82 OIpEEJICHUE JJOJIM BbIX0O/1a bubnuoteka [IOK
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKU BO3ZMOKHOTO
83 Cucremaru3anus u 0000IIeHNE bubmmoreka [JOK
3HaHUH MO paszeny https://m.edsoo.ru/08d4364c
KonTponbHas paboTa o treme
84 "Kucmopoacoaepxaliue bubmmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpPraHWYECKUE COCTMHCHUS
AMUHBL: KITaccuuKanus,
CTpOEHUE MOJIEKYJI, 0OIas
85 (fp(f) MyJia I/I30Mey us B brbmmorexa [IOK
pMya, YA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NUecKue
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubnuoteka [IOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTPOCHHE aHUITNHA,
bubnuoreka [IOK
87 0COOCHHOCTH XUMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOslI mosTyueHust u
88 IIPUMEHEHHE a)J,'IIII/I(I)aTI/ILIeCKI/IX bubmmorexa [IOK
P https://m.edsoo.ru/eal38763
aMHHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuoreka LIOK

U u3oMepus, Gpu3nvecKre

https://m.edsoo.ru/d1773e80
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cBorictBa. OTIenbHBIE
HpeI[CTaBI/ITeJII/I O-aMHHOKHCJIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUYECHIUE bubmmorexa [OK
https://m.edsoo.ru/77df705a
amMuHOKHUCIIOT. CHHTE3 U
TUPOJIN3 TIENTHJIOB
91 benku xak npupoaHbIe bubnuoreka [IOK
MOJIMMEPBI; CTPYKTYPBI OSIIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 X €CKHE CBOMCTBA OEIKO
HMHHACCIHIE CBOUCTD feos https://m.edso00.ru/6237306d
A3zoTconepxalime
TETePOIMKITHYECKIE
93 coennuennsa. HykienHoBble bubmorexa [OK
g YR https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHHE U
OunosioruYecKas pojb
[IpakTrueckas padota Ne 4.
Pemenne sxcnepruMeHTaIbHBIX
9 3a7a4 1o TeMe bubmorexa [TOK
" g https://m.edsoo.ru/8e3c02d1
AzoTconepxaliuie
OPraHM4eCcKUe COeTMHEeHUS"
[IpakTnueckas paborta Ne 5.
95 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [IOK
3a7a4 0o tTeMe "Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COECTUHEHMI"
KonTponsHas paboTa o treme
96 " A3oTcoepIKaliie bubnnorexa [JOK
P " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COETMHEHUS
97 OCHOBHbBIC TIOHATHUS XUMHH bu6mroreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUU U METOJIbI UX
CHUHTE3a —II0JIMMEpU3alus U
MOJIMKOHICHCAITHS

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

Ilnactmaccel. YTunu3zanus u

bu6mmoreka [JOK

% nepepaboTKa IacTuKa L https://m.edsoo.ru/82242e0f
DnacToMephl: HaTypalbHbIN

99 CHHTETHYECKUE KayTyKH. 1 brmmorexa [HOK

https://m.edsoo.ru/246103ec
Pe3nna
BosokHa: HatypanbHbIe,

100 HUCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunrerndeckue. [lonmumepst https://m.edsoo.ru/5963a601
CTIEIMaTFHOTO HA3HAYCHUS
[TpakTrueckas padota Ne 6.

101 Pemenune skcnepuMeHTaIbHBIX 1 bubnuoreka [IOK
3a7a4 no TeMe "Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
IJIaCTMAcC U BOJIOKOH"

O00011IeHE U CHUCTEMATU3ALI
M3Yy4YEHHOTO MaTepuaa 1o Teme bubnuoreka [IOK

102 1
"BricokoMOJIEKYIsIpHBIE https://m.edsoo.ru/6a22ble8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoubnbie | IIpakrnueckue A op
n/n Bcero u3ydyeHusi | oOpa3zoBarTe/ibHbIE
padoTbI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX S7IEp. 1 bubnnoreka [IOK
XumMuyeckum ssmeMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3MeKTpOHHBIX 000JI049€K 1 bubnnoreka [IOK
aTOMOB, KBAaHTOBEIC UM CJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukarms XuMuaecKux 1 bu6mmoreka [JOK
351eMeHTOB (S-, p-, d-, f-aemenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 110 1 bubnnoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTypaI[ii aTOMOB
5 3J'IeMeII;TOB B OCHOI;bHOI\in u 1 brommorexa [IOK
. https://m.eds00.ru/8149e846
BO30YXKICHHOM COCTOSIHUU
5 DNeKTpOHHBIE KOH(DHUTYypalluu HOHOB. 1 bubnuoreka [IOK
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aK0H U
[leproauueckasi cuCTeMa XUMHUYECKUX
bubnuoreka [IOK
7 anemeHToB [l. 1. MeHaeneeBa, CBs3b C 1
N u https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [IOK

VMU IIPOCTBIX U CIIOXHBIX BEIIECTB 110
rpymmnam U nepuoam

https://m.edsoo.ru/f8468927
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CucreMaruzanus 1 00001LIEHYE 3HAHU N

bubmuoreka [IOK

o 10 TEME https://m.edsoo.ru/8fad2942
Buael xumuueckoit cBsizu. MexaHu3Mbl

10 00pa30BaHUs KOBAJICHTHOW CBSI3H. bubnuoreka [IOK
Bopoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMoeKyasapHbIe B3aUMOACHCTBUS
BaneHTHOCTh U BaJleHTHBIE

1 BO3MOYKHOCTH aTOMOB. CBSI3b bubmmoreka [JOK
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMIIEKCHBIX bubnuoreka [IOK
COEJIMHEHMSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyisipHOTO H

13 HEMOJIEKYJIIPHOTO CTpoeHUs. THrbl bubnuoreka [IOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
[TonaTHEe O IUCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOJUIOUTHBIX Bumorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE pacTBOPBI: HACBILLEHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. bubmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BeIpaKeHUS KOHLIEHTPALUH bubnunoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienue 3a1a4 ¢ Cnonb30BaHUEM

17 MOHATHI ""MaccoBas JOJISI bu6nmoreka [JOK

pacTBOpPEHHOTO BeniecTBa", "MossipHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus u HoMeHKIaTypa bubmumoreka LIOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 0000IIeHne 3HAHUH bubmmoreka [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponesHast pabota mo Temam
"Crpoenue aroma. [lepuoanueckuit

20 3akoH u [lepuoanueckas cucrema bubnuoteka [IOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BeliecTsa.
Mmuoroo6pasue BeriecTs"
Krnaccudukarus XuMHUIeCKHX PeaKIuit
B HEOPTaHMYECKOW U OPraHHYECKON

1 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoteka [IOK
BEIIECTB; 3aKOH COXPaHEHUs 1 https://m.edso0.ru/6335cdd2
MIpEeBPALLEHUS SHEPTUU ITPU
XUMHUYECKUX PEaKIHIX
TennoBsie 3 HEKTHI XUMUIECKIX

22 peaknuii. Tepmoxumuueckue bubmorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHHUS
Boruncnenus o ypaBHeHUSIM

23 XUMHUYECKUX PEAKIUN 1 bubnnorexa [JOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM YPaBHEHUAM
CKOpOCTh XMMUYECKOH peaKinu, ee

24 3aBHUCHUMOCTB OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PEAKIIUU

26 IIpaktuyeckas pa6ora Ne 1 o reme bu6nuoreka LIOK

"BausiHue pa3auyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMUYECKON peakuuu"

OO6patuMbie 1 HEOOPATUMBIE PEAKITHH.

bubmuoreka [IOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edsoo.ru/30952f9b
[Ipaktuyeckas padora Ne 2 mo reme
28 "Bnusiare pa3anyHbIX (PaKTOPOB HA Bronuorexa LIOK
p p " https://m.edsoo.ru/3bf34el7
TTOJIOKCHHE XUMHUYECKOTO PAaBHOBECHS
DNEKTPOTUTHICCKAS TUCCOIIAAITHS.
29 CunbHBIE U c1a0bIe DIIEKTPOIIUTEI bubmmorexa [JOK
™ ' https://m.edsoo.ru/5f766bdf
CreneHp QuccoUauu
Honnoe npousseaenue Boanl. Cpema
30 BOIHBIX ECTBO (J)IB Bomo HOJIHLII)I?IH bubmorexa LIOK
p POB. p https://m.edso0.ru/3966ca89
nokazarens (pH) pactBopa
IM'maponus coneit. Peaknuu,
31 MPOTEKAIOIINE B pAaCTBOPaAX bubmorexa [IOK
P B p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTrueckas padora Ne 3 o Teme
32 "XHUMHYECKUE PEAKLIMU B pacTBOpax bubmorexa [OK
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJITUTOB
OKHUCIIUTENBHO-BOCCTAHOBUTEILHEIE
33 eakIMu. BakHenime OKUCIUNTEIN U bubmorexa [OK
PCATIH. https://m.edso0.ru/56226060
BOCCTAaHOBHTEH
34 MeTo 1 31eKTPOHHOTO (3JIEKTOHHO- bubnunoreka [IOK
MOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOIN3 paCTBOPOB U PaCIIaBOB bubnunoreka [IOK
BEIIECTB https://m.edso0.ru/93fh97d2
36 Pemenne 3a1a4d pa3IMyHbIX THIIOB bubmorexa [OK
A&t p https://m.edso0.ru/5a859d16
37 Pemrenne 3a1au pa3nu4HbIX TUIIOB bu6mmoreka [JOK
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38 Cucremaru3zanus u 00001eHne 3HaHUH bubmoreka LIOK
1o teme "XumMuueckue peakuun” https://m.edsoo.ru/c161eb85

39 KonTtponsHas paboTa 1o Teme bubmmoreka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TosoxkeHne HeMeTaIoB B
[Tepromuieckoii cucTeMe XUMHISCKUX

40 anemenToB JI. 1. MenaeneeBa u bubmorexa [OK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
®uU3nYECKNE CBOMCTBA HEMETAIIOB
AJITOTpOTIHS HEMETAIUIOB (Ha MpUMeEpe
41 KHCJIOpoa, cepsl, hochopa u bubmorexa [TOK
PO, CephL, p https://m.edsoo.ru/ef92c91c
yTIepoia)

42 Bonopon: monyuenue, pusnueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. ['MapusI https://m.edso0.ru/0aa8f613
l"anmorensl: HaxoXA€HUE B IPUPO/IE,

43 CHOCOObI MOJyYeHUsI, PU3NYECKHE U bubmorexa OK

. https://m.eds00.ru/4e223795
XUMHYECKUE CBOMCTBA
l'anorenoBogopoasl. Baxueiine
44 KHCJIOPOJICOACPIKAIITUE COSAMHEHUS bubmmorexa [IOK
POACOACPATR s https://m.edsoo.ru/6b3255e6
rajJloreHOB
JlaGopaTopHbIE U TPOMBIIIIICHHBIE

45 CHOCOOBI OJTYYEHHSI TaJOrCHOB. bubnunoreka [IOK
[IpuMeHeHue rajoreHoB U UxX https://m.edsoo.ru/6971aca4
COCIMHEHU I
IIpakTtnyeckas padota Ne 4. Pemenue

bubmmoreka [JOK
46 AKCMEPUMEHTAJIBHBIX 33/1a4 TI0 TEME

"T"anoreHnr"

https://m.edsoo.ru/8b26fecd
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Kucnopox: naboparopusie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [IOK

47
¢bu3nvecKue 1 XUMHYECKIE CBOICTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne Kucnopoa u 030Ha

bubmmoreka [IOK
48 OKXCHIBI ¥ IEPOKCHUIBI
A p A https://m.edso0.ru/5¢8816a0
49 Pemrenne 3aga4 pa3IM4HbIX THIIOB bubmorexa [OK
ad p https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0KIE€HUE B IPUPOJIE,
50 CH(I))CO6H TOJTyYCHUS (1)1:/1311)/1%01(1/16: u brbamorexa [TOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBo0opo, CyIb(hUIbI
POBOZOPOA, CymbdI https://m.edsoo.ru/7c875999
Kucnopoaconepskame coeauHeHUS
52 CEPLI gcf)(ieleI())CTEl CBoﬁCTlf cepHoH bubmiorexa OK
Pl p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Ipaktuueckas padota Ne 5. Pemenue

53 DKCIEPUMEHTANILHBIX 33134 110 TEME Bu6morexa HOK

" P . " https://m.edsoo.ru/Oafb05e4
Cepa u e¢ coeTMHEHUs
A30T: HaX0XXJICHHE B MPUPO/IE,

54 CrocoObl oMy4YeHus, Gru3nueckue u bubnuoreka LIOK
XHUMHUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnopoaconepixariye coe quHeHUs

55 asora 1(j)co6eHIfOCTI/I CBOMCTB a30THOM bubmorexa [OK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpuMeHeHue a30Ta U €ro COCIUHEHUN. bubnuoreka [IOK

A3o0THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAESHUE B IPUPO/IE,
cocoOBI MOTy4eHHs, PU3UIECKUE U

bubmuoreka [IOK

57
XUMH4eckue cBoiictsa. Dochuast n https://m.edsoo.ru/9a6b43ec
¢bochun
Oxcuasl pocdopa,

58 docdo c(clj e(bmz ne kucnotel. Conmn brommorexa HOK

peofiepatat ' https:/m.edso0.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnoreka [IOK
coemuaeHuit. dochopubie yroopeHus https://m.edsoo.ru/a218070a
[Mpaktudeckas padota Ne 6. Penrenne

bu6mmoreka [JOK

60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 UX COeTUHEHHS
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOITHBIE MOTU(PUKAIINH; bubnnoreka [IOK
(bM3HYeCcKre U XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIpUMEHEHHE
Oxcun yrinepoma(ll), oxcn

62 e I:)y:(l\l/)) ; (on)LHa;I KfICHOTa uee bubmorexa [IOK
yHIepon > It https://m.edsoo.ru/dba58adf
coJu

63 Pemenne 3a1a4y pa3aMvHBIX THITOB bubmorexa [IOK

AdP https://m.edso0.ru/6029b609
KpemHunii: HaxokaeHHE B IPUPOJIE,
64 CI'II)OCO6LI TTOJTYYCHHS (pnsnfecine u bubmorera OK
i o https://m.edsoo.ru/143558ab
XMUMHYECKHE CBOWCTBA
65 Oxcun kpemuus(IV), kpemuueBas bubnunoreka [IOK
KHCIO0Ta, CUJIMKATHI https://m.edso0.ru/3170e7b1
bu6mmoreka [JOK
[IpumeHeHre KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHeHui. CTEKJI0, €ro MoJIy4eHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIIa

67 Pemenne 3a1a4 pa3inyHbIX TUIIOB bubmorexa [OK
a1 p https://m.edsoo.ru/b624f801
68 Cucremaru3zanus u 0000IIeHne 3HaHUH bubmmoreka [IOK
no teme "Hemeraminr" https://m.edso00.ru/6e864db5
69 KonTponsnas pabota no reme bubnnoreka [IOK
"Hemeraymisr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yapTaToB KOHTPOJIbHOM bubnuorexa [IOK
paboThHI, KOPPEKITUS OMIUOOK https://m.edsoo.ru/2b7e9510
Tlonoxenue MeTaIOB B
[Teprouieckoii cucTeMe XUMHYECKAX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LIOK
’ p https://m.eds00.ru/9839c16¢
JIEKTPOHHBIX 000JI0UEK AaTOMOB
METAJIJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTauioB. IIpruMeHeHne MeTaJNIOB B bubmmorexa LIOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MeTaiuioB. Koppo3sus bubnuoreka [IOK
METAaJIOB https://m.edsoo.ru/42b872e3
74 Permtenue 3amay pasinyHbIX TUIIOB Bumorexa HOK
Aatp https://m.edsoo.ru/e3de37b6
OJIEeKTPOXUMHUUECKUI PSIT HAIPSHKEHUH
75 MeTaJ'IJI'I)OB Oo61ue cr[oI():OI(LSLI HOIJ)'I €HUA Brbmoreia [JOK
' ya https://m.edsoo.ru/94eb377a
METAIIJIOB
OOmas xapakrepucTika Metayuion |A-
76 rpynns! [leproauueckoit cucTeMbl bu6nuoreka LIOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: monay4eHue, GU3nIecKue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOﬁCTBa, INPUMCHCHUC
MPOCTBIX BCIICCTB U UX COGI[,I/IHCHI/If/’I

O6mas xapakrepuctuka metayios |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUUYECKUX JIEMEHTOB. Maruui u

bu6mmoreka [IOK

" KaJIbLIUI: TIOJTy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MIPOCTBIX BEIIECTB U UX COCTMHCHUI

78 JKecTKOCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMUHWI: TOTy4YeHue, Pu3nyeckue u bubnuoteka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmpoTepHbIe CBOICTBa OKCHIA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnnoreka [IOK
TUJIPOKCOKOMIUIIEKCHI A TFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHHE

81 Pemenne 3a1a4u pa3aMvHBIX THITOB
[IpakTrueckas padota Ne 7. Pemenue

82 AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEMe Bubmmorexa LIOK
N https://m.edsoo.ru/27a4af43

Mertabl T1aBHBIX HoArpymnmn"

OO1as xapakTepucTHKa METAILIIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [IOK
[Tepuoanueckoit CUCTEMbl XUMUYECKUX https://m.edso00.ru/610d7431
3JIEMEHTOB
duznyecKue U XUMHYECKHUe CBONCTBA

84 XpOMa U €ro COeAMHEHUH, UX Bubmorexa HOK

https://m.edsoo.ru/9911bef3

MIpUMEHEHHE

85 Bakneiinue coelMHEHUs MapraHua. bubnuoreka [IOK
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[Tepmanranar kanus, €ro
OKHUCJINTEIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKUE CBOUCTBA

bubmmoreka [IOK

86 )Kenesa v ero coeaquuenuii. [lonyuenue
o yi https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
dusnyeckue 1 XUMHIECKHE CBOUCTBA
87 MEIN U €€ COeNUHEHNN, UX bubmmorexa [JOK
A o i https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue 1 XUMHIECKHE CBOUCTBA
IIUHKA ¥ €T0 COSAMHCHUM, UX bu6mmoreka [JOK
88
NpUMEHEHHE. [ UIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
IIpaxTnyeckas padora Ne 8. Pemenue
89 ) pc epuMe an 3aa4 1o TeMe bubmorexa LIOK
HBIX 4 10 TEM
KCTICPHMCHTAIb A https://m.edsoo.ru/a6e352ea
"Mertasuibl TOOOYHBIX TOATPYIIT"
90 Pemenne 3ama4u pasianyHbIX TUIIOB bubmorexa [OK
Aatp https://m.edsoo.ru/a8b83d83
O060011eHne U cUCTEMaTU3 Al
91 U3YYEHHOTO MaTepualia o TeMe bubmorexa [OK
" v " P https://m.edsoo.ru/e91fe975
MeTtambl
92 KonTponbHas padoTa o treme bubnunoreka [IOK
"MeTtams!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOIbHOM bubnunoreka [IOK
paboThI, KOPPEKIUS OMIHNOOK https://m.edsoo.ru/9ebff2fd
Poib xuMuu B o0ecrieueHnu
94 YCTOMUYMBOTO Pa3BUTHSI YEIIOBEUECTBA. bu6nmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOHAX
HUCCICIOBaHMUA BCIICCTB

https://m.edsoo.ru/080felf0
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Hay4uHble npuHIMIIBI OpraHu3aluu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [IOK

95 1
[TpoMebITIIEeHHBIE CTIOCOOBI IMTOTYUSHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIICCTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIOIIEH CPeIbl U €ro 1 bubmmorexa [OK
Py P https://m.edsoo.ru/9f11bf51
MTOCICACTBUS
97 XUMUS 1 37J0pPOBbE YETIOBEKA. 1 bubnnoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
08 Xumust iumy. Pojs xumMuu B 1 bu6mmoreka [JOK
oOecTeYeHNH MUIIEBOM OE30TTaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHeine
100 CTPOUTENILHBIE U KOHCTPYKIIHOHHEIE 1 bubmmorexa [JOK
P pyX https://m.edsoo0.ru/61e69003
MaTrepHrabl
XuMHS B CEIIbCKOM XO3SMCTBE.
101 OprannyecKkue ¥ MUHEPAJIbHBIC 1 bubmorexa [OK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 00001IeHe 3HAHU T 1 bu6mmoreka [JOK
10 TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OFPA3OBAHUS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3oBaHus

Brnanenue cucremMoil XMMUYECKUX 3HAHUW, KOTOPask BKITIOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH SJIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, U-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE€ ¥ BO30YKJICHHOE COCTOSTHME aToma, HOH, MOJIEKYyIa,
BaJICHTHOCT, AIIEKTPOOTPHIIATENILHOCTB, CTETIEHb  OKHUCIICHHS,
XMUMHUYECKas CBsI3b (0- M T-CBSI3b, KpaTHbIE CBSI3M), TUOpUIU3ALUA
aTOMHBIX OpOWTaNIel, KPHUCTALUTUYECKas PEmeTKa, MOJb, MOJSpHas
Macca, MOJIIpHBIH 00BEM, MOJIApHAs KOHIIEHTpAlMsi, pPacTBOPHI
(MCTUHHBIE, JAUCTEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUAPATHI, YIrIIEPOIHBII
ckener, (yHKIHMOHAJbHAs TpyMNa, paaukai, HW30Mepbl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas, TeoMmeTrpuueckas  (Iuc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUN psAl, TOMOJIOTH, YTJIEBOAOPOBL,
KHCIIOPOJ- M a30TCOJEpKallle COEIUHEHUs, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (YrJIeBOIbl, KUPBI, OCTKHU), MOHOMED, TTOJMMED, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COCTUHEHUS], KPEKUHT, pUGOPMUHT, THIIbI
XMUMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, JK30- H
SHAOTEPMHUUYECKUE, PEAKIIMM MOHHOTO OOMEHa, TOMO- M I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTUMbIE), PACTBOP, DIEKTPOIUTHI, HEIIEKTPOIIUTHI,
ANEKTPOIUTUYECKAS JUCCOLMAIUS, CTENeHb AUCCOLUAIINH, OKUCIUTEb,
BOCCTAaHOBUTENb, JJIEKTPOJIU3, CKOPOCTh XHMHUYECKOW pEaKIuu,

XHUMHNYCCKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TCOpUS XHUMHUYECKOTO CTPOCHHUS OPraHUYCCKUX
Beuects A.M. byriepoBa, Teopust 3MEKTPOJUTUUECKON NHUCCOLMALIUU,
[Mepuomuueckuii 3akoH .M. MenneneeBa, 3aKkOH COXpaHEHHUS MAacCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JISKAIIUE B OCHOBE IOHMMAHUs NPUYMHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUM, COBPEMEHHBIE MPEACTABIEHUS O CTPOCHUH

BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAJIMOJICKYJIIPHOM YPOBHAX

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

1
11
1.2
1.3

pCACTABJICHUA 0 MEXaHU3Max XUMHYCCKUX peaKuHﬁ,

TCPMOIUHAMHNICCKUX )51 KHHCTHUYCCKUX 3aKOHOMCPHOCTAX nux




IPOTCKaHUA, O XUMHYCCKOM PABHOBCCHUU, NUCIICPCHBIX CUCTEMAX

14

(akToNorMUecKue CBEICHHS O CBOMCTBAaX, COCTaBe, TMOJYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHMYEeCKUX BEIIECTB B OBITY M NPAKTUYECKOW JIEATEIHHOCTH

YCIO0BCKa

15

oOmye HayyHble MPUHIMITBI XUMUYECKOTO TPOU3BOJICTBA (HA MpHMeEpe
IIPOU3BOJACTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJA, IepepadoOTKu
HeTH)

CpopMHUPOBaHHOCTH YMEHUH BBHISBIISTH:

2.1

XapaKTCPHBIC IMPpU3HaKH n B3aNMOCBA3b HN3YYCHHBIX HOHHTHﬁ,
NOPUMCHATH COOTBETCTBYIOLIME IIOHATUA IIPU OIMMCAHUN CTPOCHHUA H

CBOWCTB HEOPTraHNYECKNUX U OPraHMYECKUX BEIIECTB U UX MPEBPAIICHAN

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C TIOHATHUSMHU U TIPEJICTABICHUSIMHU
JIPYTUX TMPEIMETOB JyIsi 00Jiee OCO3HAHHOTO MOHUMAHMS U OOBSICHEHUS

CYITHOCTH MAaTCPUAJIBHOTO €ANHCTBA MHUpa

CdopMHUpPOBAHHOCTH YMEHHUS UCTIOTH30BATh:

3.1

HanMEHOBAHHUA XHMHUYCCKHX COG,I[I/IHGHI/Iﬁ MCXKIAYHAPOOHOI'O COIO3a
TeOpeTquCKOﬁ n HpHKJ’I&I{HOfI XMMHU W TpUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAINIMXCA K M3YYCHHBIM KjacCaM OpPraHu4eCKux H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMUMHYECKYI0 CUMBOJIUKY JJISi COCTaBJICHHUS (POPMYJT HEOPraHUYECKHX
BEIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX

U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEUIECTB

CdopmupoBaHHOCTH YMEHUS KiIacCU(DUIIMPOBATS:

41

HEOPraHNM4€CKMUe BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHAI H

KPUTCPUHN IJIA K.TIaCCI/I(i)I/IKaI_II/II/I N3y4aCMbIX XUMHYCCKUX 00OBEKTOB

4.2

OpraHu4CeCKruC BCHIICCTBA, CaMOCTOATCIILHO BBI6I/IpaTB OCHOBaHUusA H

KPUTCPUHN IJIA K.TIaCCI/I(i)I/IKaI_II/II/I N3Yy4aCMbIX XUMHWYCCKUX 0OBEKTOB

4.3

[0 Pa3IUYHBIM TpPU3HAKAM (YUCIY M COCTaBY pPEarupyrollux BeEIIeCTB,
TEINIOBOMY 3(PQEeKTy peakiud, H3MEHEHUIO CTeleHed OKUCICHUS

9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuunun, ya4aCTuro KaTaJ'II/BaTOpa)

ChopMUpOBaHHOCTh YMEHHs XapaKTepPH30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM U BO30YKICHHOM COCTOSHUM) W HOHOB
XMMHMYECKUX NIEMEHTOB 1 — 4 nepruonos Ilepuonnueckoit cucremsr JI.H.
MeHeneeBa U UX BaJICHTHbIE BO3MOXHOCTH, UCIIOJIb3Ys MTOHATHS S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPICTUYCCKNUEC YPOBHU




ChopMupoBaHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU COEAUHEHUH IO

[IEpUOAAM U IpyIIamM

ChopMHpOBaHHOCT, YMEHHSI COCTABJIATH yPAaBHEHHS XUMHYCCKHX

peaKkuyi U pacKpbIBaTh UX CYLIHOCTB!

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX pCaKHI/If/'I MOCpECACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OajlaHCca 3TUX peaKLUi

7.2

YPaBHEHUS pEaKUUil pa3IUYHbIX THUIOB; IIOJHbIE W COKpAIICHHBIE
yYpaBHEHUS peakuil HOHHOTO 0OMEHa, YUMThIBasl yCIOBUS, IPU KOTOPBIX
9TH PEAKLUHU UIYT 1O KOHIIA

7.3

peakuuii TUAPOJIM3a, PEeaKlnil KOMIUIEKCOOOpa3oBaHUsS (Ha MpuMepe

TUPOKCOKOMIUIEKCOB IIMHKA U AITFOMHUHHSI )

CdopMHUpOBaHHOCTH YMEHUS MTOATBEPKIATh:

8.1

Ha KOHKpPETHBIX TMpHUMEpPax XapakTep 3aBHCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM U THIA
KOBaJIEHTHOM CBS3M (OG- U TT-CBSI3U), B3AUMHOTO BJIUSIHUSI aTOMOB M TPYII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEN pealln3alu pa3InIHbIX

MEXaHHU3MOB MPOTEKAHUS PeaKui

8.2

XapaKTCPHbIC XHUMHUUYCCKUEC CBOMCTBa BCIICCTB COOTBETCTBYIOIIMMU

9KCIEPUMEHTAMHU U 3alHUCSIMH YPAaBHEHUN XUMUYECKUX PEaKIUi

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAaB M BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMISKAIUX K ONPEACIICHHBIM KiaccaMm |
TpyIIaM COeIMHEHUN (IIPOCThIEC BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YII€BOIOPOIbL, TPOCThIEC d(DUPHI, CIUPTHI, PEHOIIBI, ajdbACTHAbI, KETOHBI,
KapOOHOBBIE KHCIOTBI, CIOXKHBbIE 3(UPBI, KHUPBI, YTIEBOAbI, AMHHBIL,

AMUHOKHCIIOTBI, OCIIKH)

10

ChopmupoBaHHOCTh yMEHHS NPOBOAUTH PACUYETHl IO XHUMUYECKUM
dbopMmynaM U ypaBHEHHMSIM XUMHUYECKHX PEAKIHA C MCHOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (06"béMa, KOJIMYCCTBA BeH_IeCTBa) MNpoOAYyKTa pe€akuuu, €CiIinu OAHO
N3 UCXOOHBIX BCIICCTB JAaHO B BUAC PaCTBOpPaA C OHpeHeHéHHOﬁ MacCcoBOM

JI0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM J10J1M, BBIX0/1a MPOYKTA PEaKIHU

10.3

TEMI0BOTO AP deKTa peakiuii

10.4

0O0BEMHBIX OTHOILICHUH ra30B

10.5

110 HaXOXXASCHHUIO XUMHUUYECKOM (I)OpMy.TIBI BCIIICCTBA




11

Bilanenue cucreMoi 3HaHMM O METOJAX HAY4YHOI'O ITO3HAHHUS SIBJICHUU
MIPUPO/IbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX U yMEHUE NIPUMEHATh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEIOBAaHUU BEUIECTB M JUIS
OOBSICHEHUS! XMUMHUYECKUX SIBJICHUH, HMEIOIIUX MECTO B MPHPOJE,

HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCGIIHGBHOP'I KH3HU

12

ChopmupoBaHHOCTE YMEHHS TMPUMEHSATH (MCIOJB30BaTh) 3HAHHUS O
COCTaBE W CBOMCTBAaX BEIIECTB JJIsi HKCIIEPUMEHTAIBLHON MPOBEPKHU
TUTIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIICCTBICHUS;
CHUCTEMHBbIE XUMHUYECKHUE 3HAHUA JUII OOBSICHEHUS W MPOTHO3UPOBAHUS
SIBJICHUH, HMMEIONIUX E€CTECTBEHHOHAYUHYIO TPHUPOIY; JUIsI TPUHSATHUS

T'paMOTHBIX pGHIGHI/II\/'I HpO6J’I€M B CUTyalluAX, CBA3aHHBIX C XUMHEH

13

CopMHpOBaHHOCTH, YMEHHS TUIAHUPOBATH M MPOBOJAUTH XUMHYECKHUI
OKCIIEPUMEHT (TOJTyYeHHE W M3YYCHHE CBOWCTB HEOPTraHUYECKUX U
OPraHWYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YIJIICBOJIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPIKAIINX OPTaHHYECKUX BEIIECTB,
pelnieHne IKCIIEPUMEHTAITLHBIX 3a/1aq o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPTaHWYECKHUX BEIIECTB) C COONIOCHHEM IPaBHII
Oe3omacHOTO  OOpamieHWss C  BEmeCTBaMH U JabOpaTOpHBIM
o0opynoBaHueM; GOpMyYIUPOBATH 1SN MCCIECIOBAHUS; PEICTABISTh B
pa3nuuHON (dopMe pe3yabTaThl IKCIEPUMEHTa, AaHAIM3UPOBATH U

OL€CHUBATh UX JOCTOBCPHOCTH

14

ChopmMupoBaHHOCTh YMEHUSI OCYILIECTBIISATH LI€JICHANPABICHHBIA MOUCK
XMUMHUYECKON MH(OpPMALIMK B a3 IMYHBIX HCTOYHUKAX (Hay4YHas U yueOHO-
Hay4Has JUTepaTypa, CpeCcTBa MaccoBoi nHGopMaIuu, cetb iHTepHeT u
Ipyrue), KpUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HH(pOpMAIHIO,
nepepabaTeiBaTh €€ M UCHOJIB30BaTh B COOTBETCTBUU C IMOCTABJICHHOM

yueOHOI 3a1aueit

15

ChopMUpOBaHHOCTb YMEHHS MPOrHO3UPOBATh, AHAIU3UPOBATH MU
OIICHUBAaTh HH(OPMALMIO C TMO3UIUN IKOJOTUYECKONH Oe30MacHOCTH
MOCIEACTBUI OBITOBOW M MPOM3BOACTBEHHOU IESITENLHOCTH 4EJIOBEKa,
CBSI3aHHOW C TmepepaboTKoil BemiecTB; cHOPMUPOBAHHOCTH YMEHHIA
OCO3HAaBAaTh  ONACHOCTb  BO3JEHCTBUS HA  JKMBBIE  OPIraHU3MBbI
OTIPENEIICHHBIX BEIECTB, IMOHMMAas CMBICI IIOKa3aTelsd INPeesIbHON
JOMYCTUMON KOHIEHTpalluH, ¥ TOSACHATh Ha IpUMepax CIocoObI
YMEHBILIEHNUS U IPEJOTBPALIEHHS] UX BPEIHOTO BO3AEHCTBHS Ha OpraHu3M

YCIO0BCKa




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbIX HA EI'D

11O XUMHUN
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 TeopeTryeckne OCHOBBI XUMHHU
Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpOeHHsl aToMma. Pacnpenenenue
JJIEKTPOHOB TI0 DJHEPreTHYECKHMM YpoBHsIM. Kiaccupukamuss XUMHUECKUX
11 aneMeHToB. OCOOCHHOCTH CTPOCHHUS SHEPTEeTHIECKUX YPOBHEH atomoB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YKICHHOE COCTOSIHMSI aTOMOB. OJIEKTPOHHAs
KoH(purypauus aroma. BaneHTHbIE 3JIEKTPOHbI
[lepnognueckas cucrtema xuMmudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnueckuit cmpica Ilepuogmueckoro 3akona .M. MenneneeBa. IIpuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH IO
nepuojaM M TIpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCTMHEHNUM, BHICIITMX OKCHUIOB ¥ THAPOKCHIOB
1.3 BaneHTHOCTB. DneKTpOOTpULIATENBHOCTh. CTENEHb OKUCIECHUS
Bunel xumudeckoii cBsi3u (KOBaJIeHTHasl, IOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
14 1 MEeXaHU3MBbI e¢ oOpa3zoBanus. MeXMOJIEKYIsIpHbIE B3auMoieicTBHs. BemectBa
' MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOTO CTPOE€HHsS. THIbl KPUCTAIUIMYECKUX
peLIeTOK. 3aBUCMMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTALTNYECKON PEIICTKH
15 XumMudeckas  peakimsl. Knaccudukanms XUMHUYECKMX  pEeakuuii B
' HEOPraHWYEeCKOW U OPraHNYEeCKOM XUMUU. 3aKOH COXPAHEHHUS MACChI BEIIECTB
1.6 CKopocTb peakiinu, e¢ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB
1.7 TemnoBbie 3 PeKThl XUMHUUECKUX peakiuii. TepMoXxumMudeckre ypaBHEHUs
18 OO6patumbie peakiuu. XuMHYecKOoe paBHOBecwe. DakToOpbl, BIHAIONIME Ha
' cocTostHue xumuueckoro pasHoBecus. [Ipunnun Jle [llarense
DnexTponuTHueckas auccouuanus. CuibHble U crnadble >nekTponauThl. Cpena
1.9 BOJHBIX pAacTBOPOB BEIIECTB: KWCIas, HEWUTpasibHas, IenouyHas. CTeneHb
nucconuanuu. Peakiyy noHHOTO 0OMeHa
110 I'maponu3 coneii. MonHoe npousBeneHne Bojabl. Bomopoanslil mokasatens (pH)
' pacTBopa
CriocoObI BEIpayKEHUSI KOHIIEHTPAIIMH PACTBOPOB: MAaCCOBAs JI0JII PACTBOPEHHOTO
111 BEUIECTBA, MOJIApHAsl KOHIEeHTpanus. HacellieHHble W HEHaChIICHHbIE
pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparsl
112 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeaeHne BelecTB B cpeaax C

Pa3HbIM 3HAYCHUEM pH Metoasl QJICKTPOHHOTO OamaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB M PACIIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus Heopranndeckux coennHennii. HomeHknatypa HeopraHn4eckux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEUIIUX METAJUIOB (HATPUM, Kaluil, KaJIbIIHM,
MarHvii, aJllOMHHHN, [IHHK, XpOM, Kelie30, MeIb) W MX coeauHeHmid. OO0mme

CHOCOOBI TIOJYICHHSI METAIIOB

2.3

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TajoreHOB, CEpbI, a30Ta,
dochopa, yrmepoma W KpeMHHs) M HMX  COCOUHEHMM  (OKCHIOB,
KHCJIOPOJICOACPKAITUX KUCIIOT, BOJOPOJIHBIX COSTMHEHUN)

2.4

I'enermueckas CBA3b HEOPraHN4YCCKUX BCHICCTB, IPHUHAJIC)KAIIUX K pa3JIMYHbIM

Kj1accaM

2.5

Nnentndukarnus HeopraHndeckux coennueHnii. KauecTBeHHbIC peakiuu Ha

HCOPraHM4YCCKUEC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHEBIE TIOJIOKECHU A TCOpHU XUMHUYECKOT'O CTPOCHUA OpTraHNYCCKUX
coenquHennii A.M. BytiepoBa. YTriepoaHbIil CKEJNeT OpPraHMYe€CKOW MOJIEKYJIbI.
KpaTtHOCTh XUMHUYECKOH CBSI3U. S- U P-CBSI3H. SP3-, SP2-, SP-THOpUIU3AIMH
opOuTajneil aToMOB yriiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO

cTpoeHust MoJieKys. ['omosioru. 'omonorudeckuii psana. M3omepus u uzoMepsl

3.2

[Tonstne o  dyHkumoHambHOM — Tpymme.  OpueHTanuoHHBIE  3(PPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukalud OpraHUYEcKUX BemiecTB. Homenkiarypa
OpPraHMYeCKUX COEIUHEHHUN (CHUCTeMaTHuecKas) M TpUBHUAJIbHbIE Ha3BaHUS

BaKHEHIITNX Hpe,Z[CTaBHTeHeﬁ KJIaCCOB OpTraHNYCCKNX BCIICCTB

3.4

CBOOOMHOpAaIMKAIBHBIA W  HMOHHBIA MeXaHW3Mbl peakuuu. IloHsTHE O

Hykneoduie u snexkrpoduie. [IpaBuno MapkoBuukosa. [IpaBuino 3aiitieBa

3.5

Ankanpl. X¥MMHYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, ACTUAPHUPOBAHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_[I/IKJ'IOaJ'IKaHLI. CHGHI/I(I)I/IKEI CBOMCTB IMKJIOAQJIKAaHOB C MaJlbIM

pa3MEpoOM IHKIIA. Peaknun MPUCOCANHCHUSA U PAAUKAIIBHOTO 3aMCIICHUA

3.6

Ankennpl. XMMUYECKHUE CBOMCTBA: peakuun nMpuCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/IC,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, l"I/I,[[paTaI_[I/IH), rOpCHUs, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMLIH_IJ'IeHHLIe u J'Ia60paT0pHBIe CITOCOOBI MOJIYUCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA alIKaJHuCHOB: pCakuun MPUCOCIUHCHU

(FI/I,Z[pI/IpOBaHI/IC, FaHOTeHI/IpOBaHI/IC), TOpCHUA U NOJIUMCPU3AIUU. HOJ'Iy‘-ICHI/IC




AJIKaaACHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMM IPUCOEAUHEHUS (TraJor€HUpPOBaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHHPOBaHUE) KaK CHOCcO0 MOTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
alEeTUIICHA KAK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JUIS CBAPKU U PE3KU

MCTAaJJIOB. HpI/IMCHeHI/Ie allCTUJICHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30JIa: pPEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NPUCOEeNNHEHUsl (TUIpUpOBaHUE, TrajoreHupoBaHue). Peakuus
ropeHusi. OCOOEHHOCTH XMUMHUYECKUX CBOMCTB Toiyosa. [lonyuenue OeHzoia.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB cTHpoia. [lomumepusanusi cTuposa.

CriocoObl oJTyyeHus! ¥ IPUMEHEHHE apOMaTUUYECKHUX YIJIEBOA0POA0B

3.10

Cnuptel. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XHUMHUYECKHE CBOMCTBA!
B3aUMOJICHICTBUE C HATPUEM KaK CIOCOO0  YCTAaHOBJIEHHS  HaJU4Ud
TUAPOKCOTPYNIBI, C  TaJOre€HOBOJOPOJAaMU  KaKk  CIOCOO0  IMOJIydyeHUus
pacTBOpUTENEH, BHYTPU- U MEXMOJIEKYISIpHAsL AeruapaTanus. Peakuns ropeHus.
[lonmyuenue »srTaHona: peakiuss OpOXKEHHS TIIIIOKO3bl, TUIpATalUsi OSTUJICHA.
OTHUJICHIJIMKOJIb U TJIMIIEPUH KaK IPEJCTaBUTENH IMPEACIbHBIX MHOTOATOMHBIX

CIHMPTOB

3.11

®enos. Xumudeckue cBoicTBa (eHoMa (peakiuu ¢ HaTpUeM, THAPOKCHIOM

Hatpusi, opomom). [Tonydenue denona

3.12

Anbreruapl. XMMHUYECKUE CBOMCTBA MpPEAEIbHBIX AIbJIETHIIOB: TUAPUPOBAHUE;
KayeCTBEHHbIE pPEaKIMU Ha KapOOHWIBHYIO TPYIIYy (peakuusi «cepedpsHOro
3epkainay, B3aumoieiictue ¢ ruapokcuaom menu (I1). Ilomyyenue npenenbHbIX
aNbJIETU/IOB: OKHCIIEHHE CHOUPTOB, THIpaTalus aneTuieHa. AIIeTOH Kak

MMPEACTAaBUTECIb KCTOHOB. OcobenHocTH PE€aKiun OKHMCIICHH allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XWMHYECKHE CBOMCTBA MNPpEACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX Kucia0T. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie npeacCIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCICHHC
AJIKaHOB, AJIKCHOB, IICPBHYHLIX CIIMPTOB, aJIbACTUIOB. Bricime npeaCIbHBIC U

HCTIPCACIIbHBIC Kap6OHOBBIC KHCJIOTBI

3.14

Crnoxuble »pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OO6patumocth peakuuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
NUIEeBOM M mapproMepHOW NPOMBINIIEHHOCTH. JKHpBI Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KUCIOT. XMMHYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHUCIECHUE. [MApOoNM3, WM OMBLICHHE, >KUPOB KaK CIOCO0
MPOMBIIIJIEHHOTO TOJTyYeHHs COJel BBICHIMX KapOOHOBBIX KHCIOT. MbUT4 Kak

COJIM BBICIIHUX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTBA TIJIIOKO3HI: pceakuunu C y4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYNI M MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue IIIIoKO3bI, e¢
3HA4YCHUE B JKU3HEACATEIBHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBarome M HEBOCCTAHABJIMBAIOIIME —Aucaxapuiael. ['uaponwus
aucaxapunoB. [lommcaxapuabl: kpaxman, riaukored. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusnyeckue CBONCTBA Kpaxmala U
LEJUII0NIO3bl.  XMMHUYECKUE CBOMCTBA Kpaxmala: TUAPOJIM3, KadeCTBEHHAs
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THAPOJIM3, IOIy4YeHHE
3¢upoB wuemwmono3el. [loHSATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MICIK)

3.16

AMUHBI. AMUHBI KaK OpraHU4YeCKHe OCHOBAHUS: PEaKIIMU C BOJIOH, KHCIOTaMHU,
peakuus TOpeHHs. AHWUJIWH KakK TMPEACTaBUTENh apOMAaTHYECKUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AaHWIMHA: B3aUMOJCHCTBHUE C KHUCJIOTaMH, OpPOMHOM
BOJIOW, oOkucieHue. I[lonydyeHne amMUHOB aJKWJIMPOBAHMEM aAMMHUAKa U

BOCCTAaHOBJICHUEM HUTPOITPONU3BOAHBIX YIJIECBOAOPOA0B

3.17

AMMHOKHUCIOTHI U OeNKu. AMHHOKHCIOTHI Kak aM(pOTEpHbIE OPTaHUYECKUE
coenuHeHusi. OCHOBHBIE AMUHOKHUCIOTHI, OOpasyromue Oelku. XUMHUYECKHe
CBOMCTBa O€NKOB: THJIPOJIN3, JE€HATypalus, KayeCTBEHHbIE (IIBETHBIE) PEAKIINU

Ha OelKu

3.18

CtpoeHne W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWMCTB IMOJMMEPOB OT
cTpoeHus MoOJeKyl. OCHOBHBIE CHOCOOBI TOJTYYEHHUS BBICOKOMOJICKYISIPHBIX
COCIMHCHUI: pPEaKlUK MOJUMEpPHU3allud W TOoJUKOHAeHcanu. Kiaccudukarms

BOJIOKOH

3.19

I/I,Z[eHTI/I(bI/IKaL[I/IH OpPraHN4eCKUX COG,Z[HHCHHﬁ. Pemenne SKCIIEPUMCHTAJILHBIX

3aa4 Ha pacIiO3HaBaHUEC OPraHNM4YCCKUX BEHICCTB

3.20

I'enernueckas cBA3b MCXKIY KilaCCaMU OpPraHn4Y€CKUuX COCI[I/IHCHI/II‘/'I

XUMUA U KU3Hb

4.1

XuMHsl B TIOBCEJIHEBHOM >ku3HM. lIpaBmia Oe3omacHOW pabOTBI C EIKHMH,

TOprOYMMHU U TOKCUYHBIMHA BCIICCTBAMUA, CPCACTBAMU OBITOBOM XUMHH

4.2

XuMUS U 310pOBbe. XUMUS B METUIIMHE. XUMUS U CEJIBCKOE X035HCTBO. XUMHUS B
MPOMBIIIJICHHOCTH. XUMHUS M SHEPreTUKa: MPUPOIHBIA U TMOMYTHBIN HedTaHOM
ra3bl, UX COCTaB U ucnosb3oBanue. CoctaB HepTU 1 e¢ mepepaboTka (MIPUPOIHBIE

HNCTOYHHUKH yTJ'IeBOZ[OpO,Z[OB)

4.3

XuMHA U DKOJIOTHA. XUMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepsl, MOUBbI, aTMocdepsl, (IOpbl U (ayHbl OT
XUMUYecKoro 3arpsizHeHus. IlpoOiema OTX0Z0B M HOOOYHBIX MPOJYKTOB.

AJ'ILTepHaTI/IBHLIC HNCTOYHHKU SHCPIUU

4.4

O6I.L[I/Ie OpeACTaBJIICHUA O MPOMBIIMIJICHHBIX crocobax MOJIYYCHUA XUMUYCCKUX




BELIECTB (Ha IpUMEpE IMPOM3BOJCTBA aMMHaKa, CEpHON KUCIOThI). UepHad u
uBerHas  Merauiyprus.  Crekio M CWIMKAaTHasg  IPOMBIIUIEHHOCTb.

[IpombiienHass  opranuudeckass  xuMusa.  Cplpp€  JUIsI  OpraHUYECKON

IIPOMBILUIEHHOCTH
5 Tunsl pacyeTHBIX 3a1a4
51 Pacuersl Mmacchl BemiecTBa uiM 00bE€Ma ra3oB 0 U3BECTHOMY KOJIMYECTBY
' BELIECTBA, MAaCCE UM 00BbEMY OJJHOTO U3 YJACTBYIOIIMX B PEAKIIUU BEIIECTB
5.2 Pacuetsr TeroBoro 3¢ dekra peakpm
5.3 Pacuetbl 00BEMHBIX OTHOUIEHHH ra30B MPU XUMUYECKUX PEAKIHIX
5.4 Pacuérer maccel (00bpEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH
' OJIHO M3 BEILIECTB JAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoif uim 00BEMHOM JI0JTM BBIXO1a TIPOIYKTA PEAKITUU OT
' TEOPETUYECKH BO3ZMOKHOTO
Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIH OTHO
5.6 W3 BEIIECTB JaHO B BUJE PACTBOPA C OMPEACICHHON MaCcCOBOM JT0IeH
pPacTBOPEHHOTO BEIIECTBA
5.7 PacueTsl ¢ ncnonb30BaHUEM MOHATUN «MAacCOBas A0JIS», «MOJIIpHAs
' KOHLIEHTPALUA», «PaCTBOPUMOCTDH)
Haxoxaenue MonekynsipHO# (popMyIIbl OpraHUYEeCcKOTo BEIIeCTBa 10 €ro
5.8 IJIOTHOCTH ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTAB, UIIH O

MPOJIyKTaM CTOpaHUs




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

B.B.Epemun, H.E.Ky3pmenko, B.W.Tepenun/ nox pex. Jlynuna B.B Xumus
(yrnyOnennsit ypoens) 10 kiacc Ilpocsenienue 2023

BB.Epemun, HE.Ky3smenko, BU.Tepeunn/ nox pen. Jlynuna B.B Xumus
(yrny6nennsiit ypoenb) 11 knace poda 2023

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeTtoandeckoe nocodue. Xumus. 10-11 kimaccel yriayOneHHbiit ypoBens (2023
r.)

https://edsoo.ru/2023/10/25/metodicheskoe-posobie-himiya-8-9-klassy-
bazovyj-uroven-2022-g/

Meronunueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hpo3noBa u ap. «Xumusi. YTIIyOJIeHHBIH ypoBeHby. 11 Kitacc.

[TonpoGuee: https://elib.pnzgu.ru/library/9485800

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. https://edu.gov.ru/ — caiit Muanpocsemicaust PO.
https://eds00.ru/ — caiit «ExuHOE comepikanue o0mero 00pa3oBaHus .
3. http://samregion.edu.ru — caiir MuHHCTEpCTBA
o0Opa3oBaHUs u HaykuCamapckoit 00IacTu.
4. http://obrnadzor.gov.ru/ — denepanpHas ciyxba Mo HaA30py
B cepeodpa3zoBaHus U HAYKH.

no

5. www.fipi.ru — ®enepanbHbBIi WHCTUTYT Temarorudeckux w3mepeHuin(DUIl
6. https://edsoo.ru/constructor/ — KoHcTpykTOp pabo4ux mporpamM.

7. http://www.prosv.ru — caiit uzgatenbctBa «IIpocBerieHue.



https://edsoo.ru/2023/10/25/metodicheskoe-posobie-himiya-8-9-klassy-bazovyj-uroven-2022-g/
https://edsoo.ru/2023/10/25/metodicheskoe-posobie-himiya-8-9-klassy-bazovyj-uroven-2022-g/
https://elib.pnzgu.ru/library/9485800
https://edu.gov.ru/
https://edsoo.ru/
http://samregion.edu.ru/
http://obrnadzor.gov.ru/
http://www.fipi.ru/
https://edsoo.ru/constructor/
http://www.prosv.ru/

		2025-06-28T14:44:30+0400
	Игнатьева М. В.




