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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbpHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBatenbHoM craaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKEeHUI «CTpaternn pas3BuTUs BocnHTaHus B Poccuiickoi
Odeneparun Ha niepuoya 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealM3yeMoe€ B YCIOBHUSIX JU(PPEpPEHIIMPOBAHHOIO,
npoduibHOrO 0O0y4YeHHs, MPU3BAaHO oOOecmeunuTh 00Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJOIKEHUS OO0yUeHHs B OpraHu3anusx MnpodhecCHOHAIBLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XMMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» I[OIy4aeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATAOIIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH ILIEJIeH, COJIepKaHuUs,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IENAX, COJACpKaHUHU, OOIIel cTpareruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS OOYyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
OmpeNieSiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3eniaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIed U 3a]a4 U3y4YEHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Y€HHMEM XHUMHUU HAa YPOBHE OCHOBHOIO OOLIETro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENEHSAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HaNpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3TOi CBA3M H3ydeHHE MpeaMeTa «XHUMHs» OPHUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHHe TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TakKKe€ Ha pelIeHHe 3a7ad



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngomuMu mpeaMera « XUMUsS» Ha YpPOBHE YIiayOJIEHHOTO H3ydeHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 332 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOTO W yriayOIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUS O0bEMAa 3HAHUM O XUMHUYECKHX
JJIEMEHTaX W CBOWCTBAX HMX COEAMHEHHWN HA OCHOBE PACIIUPEHUS U YIIyOJICHHS
NPEJICTaBICHUNA O CTPOCHUH BEIIECTBA, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAaHUsl PEAKINM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETHKU
U TepMmoAauHamuku. M3ydenue mnepuogumueckoro 3akoHa u Ilepmogmueckoit
CUCTEMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUIECKUX U3MEHEHUH MpH €€ 00pa30BaHUU H
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHUs] MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckoid XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN ynemnseTcss ocoboe BHUMaHHUE BOMpocaM 00 dIEKTPOHHBIX d(deKkTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKIuil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPpoduias (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIe IpeaMeTsl. Tak, Hanpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYCHUU TIpeIMeTa B JAaHHOM cllydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMHUU U B (DU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduias OONBLINI yAENbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JMIOUAbL, OEIKH, YIIEBOAbl, HYKIECHHOBBIE
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-HayuyHbIE MpeaMeThsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTEIICHHON 3HAYUMOCTH SIBJISIeTCS (POPMHPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  MpodJieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCreYeHnr palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XMUMHUYECKUX PEAKLUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XHUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

yIriyOJIeHue  TpEeJCTaBICHUH O  HaydHbIX  METoJaX  IMO3HaHWI,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nmane peanm3anuu IMEpBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIINX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 0O0JIACTU TEOPETHUUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHWUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCTEITHOMN MPpOo(eCCHOHAIBHON U OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM SKOJIOTUYECKOM JIESITCIIbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsi3M (OOMEHHBIN M JOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opranndeckux coeauHenud A.M. Dbyrtnepoa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3zomepuu: CTpyKTypHas, HpOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHbBIC Ha3BaHUSA
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEIIECTB M WX IMpeBpallleHUil:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OIbBITHl MO MPEBPAIICHUID OPraHMYE€CKUX BEIIECTB IPU HATPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMEUICHUS, W30MEPHU3aLNH,
JNETUIpUPOBaHMs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropenus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] alKEeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3nyecKkue CBONCTBAa AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3H, NOJMMEpHU3aUnd U OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIlnu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMeLIeHHsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX pPATUKaJIOB, KapOOKCUIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yroias u mpoAyKThl ero nepepadotku. CrocoObl nepepaboTKku HEDTH:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel nmepepaboTKku HEPYTHU, UX TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY PA3IMYHBIMU KJIACCAMU YTIJIEBOAOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pactBopa miénoun. B3auMoJeicTBUE NUTAJIOTCHAIKAHOB C MarHueM M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
n3yueHue (PU3NIECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJA B OpPraHUYECKUX BEIIECTBAX, IOJIYYECHHE HTUJIEHA H
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coelMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3UM MEXAY MOJEKYJaMHU CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKUMH KHUCJIOTaMHU, KauyeCTBEHHAas pPEakids Ha MHOTOATOMHbIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYNIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIUHA HA aJbJCTUIbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKHUE CBOMCTBA KMPOB: THIIPOJIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpyMnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpoxeHue. lIpuMeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: TUIAPOJIU3, ModydyeHue 3pupoB uemtonossl. [lonsrue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aJbJIETHJ HAa PacKaJEHHON MEIHON IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcugom Memu(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBAa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJly4YeHUsI U TNpUMEHeHHe anudaTudyeckux amMuHoB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT Kak aM(OTEpHbIX  OpPraHU4eCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OE€JIKOB: THAPOJIN3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE DJKCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AUHU, CPEIHASI MOJICKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noudTUWIeHTepedTanaT). Y TUIu3alus 1 nepepadoTka MiacTyka.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTAaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ oOpa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON (OpMYJIbI OPraHUYECKOTO COCIMHEHHS Mo Macce (00bEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHUs], ONpPENESICHUE JO0JIM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETHUECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MPUHATBIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPOQPHBIA THUIl MUTAHUSA, OpOXKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MATEPUAITBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJIEKTPOHHBbIC KOH(MUTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJIECHTHON CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PacCTBOPE, MOJISIpHAsi KOHIIEHTpalusi. HacblllieHHble u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMruueckKuX peakiuii B HEOPraHWYECKOW M OpraHUYecKOi
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHIICHTPAlMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienioyHas. Bomopoausiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBI0 HHIAWKATOPOB, HU3YUYEHUE BIUSHUA PAZTUUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIIOB (HAa MPUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, CrocoObl MoydeHwus, (puandeckue u
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUIEHHBIE CIIOCOOBI MOJTYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHCIIOTHI ¥ X coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHocOObl MOMydeHUs, (U3HYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. llpumenenune ¢ocdhopa u ero coenuneHuit. dDocdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIU. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBolcTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoir cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJydeHHe, (QU3nyeckue u
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIllecTBa M €ro coeAuHeHuid. AmdorepHble CBOWCTBa OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOounbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAaThl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kaiaus, €ro OKMCIUTEIbHbBIE CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C PacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (hocPop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHIMIBI OpraHu3aluid XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIlIeHHBIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOIT OE€30ITaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEBCKOM XO03sicTBe. OpraHndecKue U MUHEPATbHBIC YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIHUHM BEILIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakiuu, eciau OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C OINpeeaEHHOU
MaccoBOM J0Jiell pPAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIU M MOJSPHOU
KOHIICHTpAI[MX BEIIECTBA B pacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHW4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01m1e ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusnka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TPOTOH,
HEUTPOH, MOH, U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, DHEPTETUYECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIBbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, )KUPHI, YTICBOABI, HYKJICHHOBBIE KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOMOTHS: XUMHUYECKas] TPOMBIILICHHOCTh, METAJLUTypTHUs, CTPOUTCIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpHUAJIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS MpPEIMETa «XHUMHs» Ha YPOBHE CPEIHETrO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHUIO; TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYCCKOW JEATCILHOCTH
0Oy4JaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATETHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON JESATEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TMpaBUaX MEXKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHHW, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pEe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEIbHBIX MOTHBOB B TIOJYYCHHUH M TOCIEAYIOIIEM
aHanu3e WHPOpMAIMK O MEePEOBBIX JOCTHKCHHSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBECHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATEeIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYeHHUI0 NMpodeccuil pa3IuvyHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oymymieit mnpodeccuu W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOIICHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUM XUMHUHM IS
pelIeHus BOPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEN  OKPYKAKOLIEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHUYECCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJIMYMs PA3BUTOrO IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATEIbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) IEHHOCTH HAYYHOT' O MO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GbOopMUPOBaHNN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBieHuss 00 OKpyKarolleM MHUpE Kak O €IMHCTBE MPHUPOJIbI U YellOBeKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MNpoOJeM COXpaHECHHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
OUBWIM3AIMU: B €€ TyMaHUCTHYECKON HampaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMM HOBOM 0a3bl MaTepualbHOM KyJIbTYphl, B PpELIEHUH TIJI00AJbHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUYECKOM,
MUILIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUCHUN
YCIIOBUM YCHEIIHOTO TPYy/ia U HKOJIOTMYECKH KOM(OPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIETr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaaIbHOM
NESATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo1iero 0opa3oBaHus BKIIIOYAIOT:

3HaUMMbBle IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONUE



LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JpYyTHUE);
YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD O0yJarOIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUSA W YHUBEPCAIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIBHON ITPAKTHKE.

MertanpeaMeTHbIEe pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrMUYecKUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThI ACATEIIBHOCTH C OCTABJICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JJI KJIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHUE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B paccMaTpUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSL MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuy — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKLuii;



bopMyIMpOBaThH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MMOCTABIICHHBIE
U CaMOCTOSITENILHO C(OpMYyJIHMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M  IPOBEACHMS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (hopMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENHFHO IOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, IPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IIPEICTABIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluU, HEOOXOAUMON Uil BBINOJHEHUS Y4E€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxembl, rpadUKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpManuen: MPUMEHATh MEXIpeAMEeTHbIe ((dusudyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;
UCIT0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYK/1aeMOW TEMBI B XOJ€ AUATIOTa /WU
JMCKYCCHUH, BBICKA3bIBaTh UIeH, (HOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHMS MPEI0KEHHOM 3a1auH;

BBICTYNATh C Mpe3eHTAlMell pe3ybTaTOB IO3HABATENBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIIOJIHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peajan3aluid yueOHOro NpoekTa, u GopMyJIUpOBaTH BHIBOIbI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.



PerynasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOIO ITO3HABATEIBHYIO
NEATENIBHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJMPOBaTb U II0 MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEIaraéMbplii  aJIlOPUTM JACUCTBUHA IpHU
BBINIOJJTHEHMM Y4E€OHBIX UM HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESTEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbI [0 XMMUU HA YIiIyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs» HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBUM
10 OCBOEHHIO, MHTEPIPETAUU U NpeoOpa3oBaHUIO 3HAHUM, BUJIbI JAESITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyaIUsAX, CBA3aHHBIX C XuMuel. B
[IPOTpaMME II0 XUMHHM TPEAMETHBIE PE3YIbTAThl MPEACTABICHBI 10 TroAaM
U3YYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTEe M 3HAYCHUH OPraHUYCCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYECHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM HKOJOTHUECKOMN, IHEPTETUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHKOB SHEPIUH, B oOecrnieueHUN palMOHATIBLHOTO
MIPUPOJIONIOIB30BaHUsA, B (OPMUPOBAHUM MHPOBO33PCHHS W OOIIECH KyJIbTYpHI
YyeJoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIararoIre MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SAPO U JICKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIC OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpUAu3als aTOMHBIX oOpOUTaliel, HWOH, MOJEKYJa,
BAJICHTHOCTb, DJICKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCJIEHUS, XUMHUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, GyHKIIMOHATbHAS
rpynmna, pagukai, CTPyKTypHble Gopmyasl (pa3BEpHYTHIC, COKpaIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKasl), H30MEpPbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJI- U a30TCOJIeprKaIllie€ OpPraHUYeCKUE COCIUHEHHUS, MOHOMEp, IMOJUMED,



CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(mepuonunueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHS OPTaHHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BELIECTB, 3aKOH COXPAHEHUS
Y TpEBpalIEHUS BSHEPrUM IMPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKyJIax (MHIYKTHUBHBIA U Me30MepHBIi 3¢ dekTsl, opuentantsl | u |l pona);
dakTonornyecKkue CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOUN
NEATEIbHOCTH  4eJoBeKa, OOIUX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOMA, TEPEPaAOOTKH HEPTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOILME IOHSITHUS NpPU
OIMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEIMHEHMI;
c(pOpMUPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMMHUYECKUX PEAKUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

W3rOTaBJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJI WIUTFOCTPALIUU
UX XUMHYECKOIO U MMPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb MM Ha3BaHUSA [0 CUCTEMaTHYECKON
HomeHkiatype (IUPAC) u npuBoAWTh TpUBUAILHBIE HA3BaHUS JJII OTIEIHHBIX
Ipe/CTaBUTENIe OPraHNYeCKUX BEIIECTB (ITUJICH, alleTHJIEH, TOJYOJ, TIUIEPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMaybAETUll, aleTadbJAeTua, aleToOH, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTHHOBASI KUCIIOTHI,
IJIMIUH, ajJlaHUH, MaibTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMIPEH,
CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEJIMHEHUSX (KOBAJIEHTHAs W MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;



chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nyeckrue M XUMHUYECKHE CBONCTBA TUIUYHBIX IPEICTABUTENCH pa3IMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
AJKUHOB, APOMAaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMHUHOB, aMHHOKHCIIOT, O€JIKOB, YTIJeBOJOB (MOHO-, U- W TIOJHCAXapHJIOB),
WIUTIOCTPUPOBATh ~ TEHETUYECKYIO  CBA3b  MEXKIAY HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUKA C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THIA KOBAJICHTHOM CBSI3H (G- M T-CBSI3H), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYNI aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTHYECKOE IPUMEHECHHE TIPOTYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHUCTEMON 3HAHUHW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 9TU 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHUS NIPUMEHSATh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIIMI0, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUMN C
MOHATHUSIMU WU TPEACTABICHUSMU JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHaJbHOIO CIMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHM ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHYECKUM
dbopmyllaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIMKM C MCIIOIb30BaHUEM (PU3HYECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIISCTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJIbl BeIIeCTBa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKUX JJIEMEHTOB,
MPOJYKTaM CTOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C MO3UIMH  DKOJOTMYECKOM  0€30macHOCTH  MOCJIEACTBUSL  OBITOBOM H
MPOU3BOJICTBEHHON JI€ATEJIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, MCMOJIb30BaTh MOJIYUYCHHBIE 3HAHUS JISI IPUHATHSI TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TIJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIy4YeHHEe W M3YYEHHE CBOMCTB OPTaHMYECKUX



BEILIECTB, KAYECTBEHHBbIE PpEAKUHUH YIIJIEBOJOPOJOB pAa3IMUHBIX KIACCOB U
KHUCJIOPOACOICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
Oe3zonacHOro oOpamieHusi ¢ BEUIECTBaMU M JIA0OPATOPHBIM OOOpPYAOBaHHUEM,
dbopMynupoBaTh 1ETb HUCCIEIOBaHMS, MPEACTABIATh B pa3nuyHOW (opme
pe3yJbTaThl SKCIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

coOJI0IaTh MpaBUiia FKOJIOTHUECKU I1eJIeCO00Pa3HOTr0 MOBEACHUS B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaIOIIEH
IPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaThb OIACHOCTh TOKCHYECKOTO JCHCTBHS HA KUBBIE OpPraHU3MBI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MIOHUMAas cMbIc nokaszarens [1/1K;

aHAIM3UPOBaTh 11E€J1€CO00Pa3HOCTh MPUMEHEHHS OPraHMYECKUX BEILECTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb YMEHHUM: OCYUIECTBIIATH LIEJICHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpecTBa MaccoBoi nHpopMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUUYECKYIO MH(OpMaIuIo, repepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MMOCTABIICHHOW y4eOHOH 3a/1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABIECHUN: O MaTepUalbHOM E€IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTU SIBICHUM TPHUPOABI, O MECT€ U 3HAYECHUU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEeHUU yCTOHYHMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOW W IHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JJaHUM HOBBIX MaTEpUAIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECNEYEHUH PAlMOHAIBHOIO MPHUPOAOIOJb30BaHUS, B
dbopMHpOBaHUNM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XUMHYECKMX  3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUEe MMOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, DJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHbBIC OpOUTAIH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, THUOpUIM3aIs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJICKTPOOTPUIATEIIBHOCTh, CTENEHb  OKHCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasg pEIIETKa, XUMHYECKas peakius, PpacTBOp, JJIECKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJUTHUYECKAs JIUCCOLMALUSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3dPexT
XMMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON pEeaKlMu, XMMUYECKOE PaBHOBECHUE;



TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3AKOH COXPAHEHUS U
IIPEBPAILECHNS] SHEPTUH IIPU XMMHUYECKUX PEAKIMIX, 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK
XMMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUsA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKHUX  SIBICHMH;  COBPEMEHHBIE
IIPEICTABICHUST O CTPOCHUU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3Max XHUMHYECKUX
peaKkiui, TEPMOAMHAMUYECKMX M  KHUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(akTOJIOTMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHHH U 0O€30I1aCHOM
UCIOJIb30BaHUHU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTHUYECKOMN
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c()OPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAS,
WOHHAs, MEeTaJuInyeckas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM pElETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKON pEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalau3aTropa u
JPYTHE); CAMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPUH IJI KJIACCU(PUKALIUU
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOIMUECKOro 3akoHa /.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHUOIOB
Ilepuommueckon  cucremsl .M.  MenneneeBa,  HUCHOJNB3ys  MOHATHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC



opOuTaNM», «OCHOBHOE U BO30YXKIEHHOE JIHEPreTUYECKUE COCTOSIHHUSI aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH) OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IMOATBEPKIATh
CYLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

c(OPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYHIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX PEAKIUH; peakuil MOHHOTO OOMEeHa MyTEM COCTaBJIEHUS HMX TIOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHWW;  pEakuMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MPUMEPE T’HIPOKCOKOMIUIEKCOB [IUHKA U aTIOMUHUS );

C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIHi ¢ YYETOM HMX SHEPreTHYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMu B 3aBHCHUMOCTH OT pPa3JIMYHBIX
(akTOpoB, a TaKKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlMe Hay4yHble MPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUNA NpUpPOAbl — HAONOJEHUE, H3MEPEHHE, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISABIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMU MU TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIbLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIoBoro s¢dexra
peaKkuuy; 3Ha4eHUs BOJOPOAHOTO MOKAa3aTessl pAcTBOPOB KHUCIOT U ILEJIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOJAYKTa PEAKLMUH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeNIeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B M30BITKE



(MMeeT TpUMECH); JOJIM BbIXOJA MPOJIYKTa pEeaKlHH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMUYECKUA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
MOJATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEACICHHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3YUYECHHE BIIHSHHUS
pa3MyHBIX  (AKTOPOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, peIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Ttemam «Metaimey u  «Hemerambsy) ¢
coOJIoIeHreM TpaBMl 0€30MacHOro oOpallleHus: ¢ BEUIECTBAMH U JIaOOpaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HMCCIECNOBAaHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3ybTaThl PKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyiod W JabopaTOpHBIM 00OpyAOBaHHWEM, OOpalleHUs] C BeElIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JTAOOPATOPHBIX XMMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIECOO0pPa3HOro MOBEACHHUS B OBITY M TPYIOBOM
JEATEIPHOCTH B LESAX COXPAHEHUS CBOETO 30POBbs, OKPYXKAOWIEH IPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ yCTOMYMBOrO pa3BUTHS, OCO3HABAThb OIMACHOCTh
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rtokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHbIX UCTOUHUKAX (HayyHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(pOpMaLuio, nepepadarbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 6 bubamorexa LOK
' P P 8 e https://m.edso0.ru/d69df650
bytneposa
Hroro mo pazueny 6
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 13 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatnyeckue yrieBoa0po/bl (apeHsbl) 8 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 34
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
1 . D 1 1
3 Criupret. detos 0 https://m.eds00.ru/d69df650
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KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro mo pazneny 40
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
PesepsHOe Bpems 4
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102



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

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmMeHoBaHHe pa3/iejioB H TEM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Ctpoenune aToma. [leprognueckuii 3aKoH
11 I/ITI_IEG HOaUYCCKas CI/II():TGI\I/IIa XHUMHYISCKHUX 7 bubmorexa [IOK
' prox https://m.edso0.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHYECKHC Peakiiii 17 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 35
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaIRt 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8



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

10 KJIACC
KoumnuectBo yacos

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue

n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl

padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
MPEACTABJICHHUE O
MHOT'000pa3uu OpraHuIECKUX bu6mmoreka [IOK
COEIMHEHMI. DIEKTPOHHOE 1 https://m.eds00.ru/3686e6f5
CTPOECHME aToMa yriepoaa https://m.edsoo.ru/Oce6fd4c
(ocHOBHOE U BO30YXAEHHOE
coctosinus). BanieHnTHbIe
BO3MOKHOCTH aToMa yTJjiepoja
XuUMHUYEcKas CBA3b B
OpPraHUYECKUX COCTUHEHHUSIX.
Mexanu3msbl 00pa3oBaHUs bu6mmoreka [IOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI 1 https://m.edsoo0.ru/8d39f5c8
pa3psiBa cBs3eid. Teopus https://m.edso00.ru/9e595ch8
CTPOCHHUS OPTAHHYECKUX
coequHennit A. M. byrieposa
Buabl uzomepuu: cTpykTypHas,
MPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B 1 bubmorexa OK
https://m.edso00.ru/b0e61661

MOJIEKYJIaX OPTaHUYECKUX
COEMHEHHI
[Ipeacrasnenue o 1 bubmuoreka [JOK
KJIacCU(PUKALINH U https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
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CHCTeMaTHUYeCKast
nomenkiarypa (IUPAC)
OpraHUYEeCKUX BEIIECTB

5 Knaccudukanus peakuuii B bubnuoreka [IOK
OPraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

6 CucreMaru3anus 1 0000IIeHIE bubmuoreka [JOK
3HaHUH MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,
obmras popmyrna,

7 HOMEHKJIATypa U U30Mepus, bubmmorexa [IOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

3 DOu3nvecKknue U XUMUUYECKHUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxxaeHnue ankaHoB B

9 npupoe. CriocoOsI MoTydeHus bubmorexa HOK

https://m.edso0.ru/259b0a5h
Y IPUMEHEHHUE aJIKaHOB
[uxnoankansl: ooO1mas
dhopmyna, HOMEHKIATypa U

10 n30Mepusi, 0COOCHHOCTH bu6mmorexa [IOK
CTPOCHUSA U XUMUYECKHX https://m.eds00.ru/156730d2
CBOWCTB, CITOCOOBI IOTyYEHUS U
MIPUMEHEHHE
Pemenue pacu€THbIx 3a1a4 Ha
ompeielICHUE MOJICKYIIPHOMN Bu6morexa [IOK

11 (hopMyITBI OPTaHHUYECKOTO

BEIIIECTBa 10 MAaCCOBBIM JOJISIM
aTOMOB DJIEMEHTOB, BXOISIIINX

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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https://m.edsoo.ru/3137711c
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B ero cocras. Cucremarusanus
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUUECKHUH PsiJI,
obmras popmyina,
HOMEHKJIATYpa, JJICKTPOHHOE U

bubmuoreka [JOK

12
MIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
Mouekynn. CTpyKTypHas U LHC-
TpaHC-U30MepHs ATKEHOB
Du3nYeCKue U XUMUICCKHEC
13 cBolicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edso00.ru/21069ccd
MapkoBHHUKOBA
14 CriocoObl nostyyeHus u bubnuoreka [IOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
[IpakTuueckas pabora Ne 1 mo
15 TCII)VIC "Tlon CHII)/IG STUJIEHA U bubmmorexa [OK
i . https://m.eds00.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THpIx 3a1a4 Ha
16 ONPEACIICHUE MOJIEKYIISAPHOU bubnuoteka [JOK
(bopMyJIIbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJIKaJIMCHBI: CONPSKEHHBIE,
M30JIUPOBAHHBIE,
17 KyMYJIUPOBaHHBIE bubmmorexa [OK
yMysmp ' https://m.eds00.ru/04298c0a
Oco6eHHOCTH HIIEKTPOHHOTO
CTpOCHHS
XHUMUYECKUE CBOKCTBA
" bubnmoreka [JOK
COTPSIKEHHBIX TUEHOB.
18 https://m.edsoo.ru/e561253d

CriocoObI ostyueHust u
NPUMEHEHHE aJIKaINCHOB

https://m.edso0.ru/1aa81660



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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AJKHWHBI: TOMOJIOTHYECKHM Psij,
obmas hopmyia,

bubmuoreka [JOK

19 HOMEHKJIATYpPa, 2JEKTPOHHOE U
ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, (PU3UIECKHUE CBOKCTBA
20 XUMHYECKHE CBOMCTBA AJIKNHOB bubmorera [JOK
https://m.edso0.ru/23493a93
KauectBennsbie peakinu Ha bubnmoreka [JOK
21 N
TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da
99 CriocoObl ToTy4eHHs U bubnuoreka [JOK
MPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o
23 aBHEHHIO XUMHUYECKOM bubmorexa LOK
yp https://m.edsoo.ru/5db8e526
peakiuu
24 CucreMaru3anus u 0000IIeHHE
3HAHUH T10 TeMe
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyna,
o5 HOMEHKJIATypa. JJIEKTPOHHOE U bubnnorexa [JOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoa,
ux Qu3nvecKue cBONCTBa
26 XHUMHUYECKUE CBOWCTBA APEHOB: bubmuorexa [JOK
peaKuny 3aMEeIICHUS https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA APEHOB:
27 €aKIUH IPUCOETNHEHUS bubmorexa LOK
P P ’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOIOB OEH301a
28 Oco0eHHOCTH XUMHYECKUX bubnmoreka [JOK



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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CBOWCTB CTHpOJIA

https://m.edsoo.ru/d5018a54

29

30

31

Perienue pacuéTHpIX 331249 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA

CriocoObI moryueHust 1
MPUMEHCHHE apEeHOB
['eHeTHuecKas CBSI3b MEXKIY

Pa3IMYHBIMU KJIacCaMu
yTIIEBOIOPOIOB

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

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

32

Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHUH 10 TEME

33

34

35

[Ipuponnsiit ras. [lomyTHeie
He(TsIHBIE Ta3bI

KaMeHHBIH yrosib U MpOIyKThI
ero nepepaboTKu

Hedtb u ciocoOs! €€
nepepabotku. [Ipumenenune
MIPOAYKTOB MepepaboTKu HEPTH

bu6mmoreka [JOK
https://m.edso00.ru/69b3398b

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

36

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMYHBIMU Kj1aCCaMU
YIIIEBOJIOPOJIOB

37

l"anorenonpous3BoHbBIE
YTJIE€BOIOPOAOB: AJIEKTPOHHOE
CTpOCHHE; peakLUy 3aMeIIeHH
rajoreHa

bubmuorexa [JOK
https://m.edso0.ru/82b4d759



https://m.edsoo.ru/d5018a54
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JeiicTBue menouei Ha

raJIOTeHIIPOU3BOIHBIC.

38 BsaumoneiictBue
JATAJIONeHAJIKAaHOB C MarHUEM U
LIMHKOM
CucreMaru3zanus u 0000IIeHE

39 3HAHUH 10 pa3aen bubmotexa [IOK
" pasa | y https://m.edsoo.ru/20e89f22

YrieBogopoisl

40 KonTponbhas padota no teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIE
CIIUPTBI: TOMOJIOTHUCCKHUH PsIJI,
o6mmasa ¢hopMyiaa, CTpOCHUE

41 MOJICK (Jl'l) EsoyMe I/I:Ip bubmorexa LIOK

Yo, PHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
Kkiaccudukanus, puznyeckue
CBOMCTBA
XnMHUyecKkre CBOMCTBA
42 MIpENEIbHBIX OJHOATOMHEIX bubmorexa LHOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
43 IIPUMEHEHNE OTHOATOMHBIX bubmorexa LHOK
P a https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upst:

44 HOMEHKJIATypa U U30Mepus, bubnuorexa [IOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB

45 MHOroaToMHbIE CIIUPTHI: bubnuorexa [JOK

OTUJICHTJIMKOJIb U TTIMICPHUH, UX

https://m.edsoo.ru/ee4d84aa
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¢buznvecKre 1 XUMHUECKUE

CBOMICTBA
CriocoObI mostyueHust u
46 MPUMEHEHHE MHOTOATOMHBIX Bubmmorexa LIOK
P https://m.eds00.ru/d12e567d
CIIUPTOB
®deHOIT: CTPOCHUE MOJICKYITBI,
47 (hu3uvecKre CBOMCTBA Bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
TokcuunocTh peHona
XuMu4ecKue cBoicTBa (heHoa. bubnmoreka [JOK

48 CriocoObl nostyueHus u https://m.edsoo.ru/037ca5f9
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padota Ne 2.

49 Pemrenue skcnepuMeHTaIbHBIX bubnmoreka [JOK
3a1a4 1o reme "CrnupTsl U https://m.edsoo.ru/fd0ced09
¢benomnsr"

50 Cucremaru3zanus u 00001ICHIE bubnuoteka [JOK
3HaHUH 1O TeMeE https://m.eds00.ru/1810ch9b
AJbAETUAB U KETOHBI:

AJIEKTPOHHOE CTPOCHHUE

51 KapOOHUJILHON TPYTIIbI; bu6nuorexa [IOK
TOMOJIOTHUYECKHE PSIBI, 00TIIast https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIAaTypa
AJBIETUABI U KETOHBI:

52 ¢bu3nveckre CBONCTBA; PEaKIHH bubmiorexa LIOK

» beardt https://m.eds00.ru/c887425¢
MIPUCOCAMHCHHUS
53 Peakiiuu oxucieHus u bubmuoreka [JOK

KaUCCTBCHHBLIC pCAKI[UU

https://m.edsoo.ru/a393baa9
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AJIbACTUI0B U KETOHOB

Crioco0sI mostyueHust

bu6mmoreka [JOK

54
aIbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPEETbHBIC
55 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepust 1 HOMEHKIIATypa
56 Ka 601—?0BBIX KHCJIOT nyp bubmmorexa [JOK
P L https://m.eds00.ru/700cc87b
¢busnueckue cBoicTBa
XUMHYECKUE CBOMCTBA
57 MIPENEIbHBIX OJHOOCHOBHBIX buGnnorexa [IOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOWCTB
58 MYypaBbUHOM KUCJIOTHI. bu6nuorexa [IOK
MHoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0OeHHOCTH CBOMCTB:
HEeNpeIeTbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
59 IMKapOOHOBBIX bubmorexa [TOK
p ’ https://m.eds00.ru/83a08773
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTeNN BHICIIUX
KapOOHOBBIX KHUCIOT
60 [TonsiTHEe 0 MPON3BOAHBIX bubmuorexa [IOK
KapOOHOBBIX KHUCJIOT https://m.edso00.ru/0d162d9d
61 CriocoOsI moNTyueHus: U bubnmoreka [JOK

pUMeHEeHHEe KapOOHOBBIX

https://m.edsoo.ru/7c065¢c9d



https://m.edsoo.ru/520d1c51
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KHCIIOT

62

63

64

65

CnoxxHbie A(UpHI:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
dbopMmyna, n3omMepus u
HOMEHKJIaTypa

dusznuecKkue U XUMUYECKHE
cBOlcTBa A(hUPOB

Pemenue pacu€tHeix 3a1a4: o
YPaBHEHUIO XUMUYECKON
peakuu, Ha OTNpeIeTICHUE
MOJIEKYJISIPHOH (OPMYITBI
OpPraHUYECKOro BEIIECTBA
[TpakTnueckas padota Ne 3.
Pemrenue skcnepuMeHTaIbHBIX
3ajau no Teme "KapOoHoBbIe
Kkuca0Thl. CrnoxxHble 3¢ups”

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [JOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [IOK
https://m.edsoo.ru/486671fb

66

XKupsl: ctpoenue, pusnueckue
U XMMHUYECKHE CBOMCTBA
(ruaponus)

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

67

Oco0eHHOCTH CBOMCTB KUPOB,
COZIEepIKaINX OCTATKU
HCMIPCACIIBHBIX KUPHBIX
KucaoT. JKupsl B mpupojie

bu6mmorexa [IOK
https://m.edso00.ru/b0331922

68

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Morotiee aeicteue. [lonstue o
CUHTETUYECKUX MOIOLIIX
cpeactBax (CMC)

bu6mmorexa [IOK
https://m.edso00.ru/3c566565



https://m.edsoo.ru/adfffe6d
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I'eneTnueckas cBSI3b
YIJIEBOJOPOJIOB U

bubmuoreka [JOK

69 KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

20 Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIUI

71 CucremaTu3anus 1 00001IeHNE bubnuoreka [JOK
3HaHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTeprucTruKa

79 YIIEBOJIOB M Ki1accuUKarus bubmuoreka [JOK
yII€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MTOJTHCaXapH/Ibl )

Momnocaxapusl: GU3nUECKHE
73 CBOWCTBA U HaXO0XKJIEHHUE B bubmmorexa [TOK
https://m.edsoo.ru/b4bdda2d
pUpoIe
[IpuMeHeHue rroKo3sl, €€
74 SHAYCHIC B bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
KHU3HECATeIbHOCTH OpraHu3Ma
Hucaxapupl: caxapo3sa,

75 MaJibT03a U JIAKTO03a. bu6mmoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JHCaXapHIOB
[Tonucaxapupl: CTpoeHHE

76 MaKpOMOJIEKYJ, pU3NYECKue 1 bubnuorexa [IOK
XUMHUYECKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHHE

77 [TonsaTne 06 NUCKYCCTBEHHBIX bubnuorexa [IOK

BOJIOKHax

https://m.eds00.ru/6216e766
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Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeZIeIICHUE J10JI BBIXO/A

bubmuoreka [JOK

78
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus U 0000IICHUE bubmuoreka [JOK
79 .
3HaHUH 110 paszueny https://m.eds00.ru/08d4364c
KontponbHas paboTa mo teme
80 "Kucnopoacoaepxamue bubmmorexa [JOK
P P " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHIS
AMUHBI: KJTaccupuKarms,
CTpOEHHE MOJIEKYJI, 001I1ast
81 dhopmyna, uzomMepus bubmorexa HOK
Py, Y, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3ruecKue
CBOICTBA
82 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHME AHWINHA,
83 0COOEHHOCTH XMMHYECKUX bubmorexa HOK
. https://m.edso00.ru/39cd21f1
CBOWCTB aHUJIMHA
CrniocoOsl mostyueHus u
84 MIPUMEHEHHE aTHUPaTHUECKUX bubmmorexa [OK
p https://m.edso0o.ru/eal38763
aMHUHOB
AMUHOKHCIIOTHI: HOMEHKJIATypa
85 1 uzomepus, puznyecKue bubnuorexa [IOK
cBoiictBa. OTIeNbHBIC https://m.edso00.ru/d1773e80
MIPEJICTABUTENH 0-aMHHOKHCIIOT
86 XuUMHUUYECKHe CBOMCTBA bubmuoreka [JOK

AMHWHOKHUCJIOT, UX

https://m.edsoo.ru/77df705a



https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

OUOJIOrMYECKOE 3HAUCHUE
amuHOKucIIOT. CHHTE3 U
THIPOJIN3 MIENTH/I0B

87 benku kak npupoaHsie bubnuoreka [IOK
MOJIMMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
88 XHUMHUYECKHE CBOMCTBA OCIKOB
https://m.edso00.ru/6237306d
A3oTcoepKaIue
TeTePOIMKITHYECKUC
89 coenuHeHMs. HykiienHOBBIC bubmorexa [JOK
8 PR https://m.eds00.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
OmoJIorYecKas poib
[IpaxTuueckas padora Ne 4.
Pemenue skcriepuMeHTATEHBIX
90 3a/1a4 110 TeMe bubmorexa LHOK
" ! https://m.edso0.ru/8e3c02d1
A3zoTcoaepkaime
OpraHuvecKue coeanHeHus"
[IpakTnueckas padora Ne 5.
01 Pemenue skciepuMeHTAIbHBIX bubnunoreka [JOK
3ama4 o Teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COECTMHEHUN"
KonTponbHas pabota mo Teme
92 "A30TcoaepIKalne bubmorera [JOK
AcP " https://m.edsoo0.ru/ce561bc7
OpPraHWYECKUE COCTUHCHHS
OCHOBHBIEC TIOHSTHSI XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
. bubnmoreka [JOK
93 COCJIMHCHHMI M METOJIbI HX

CUHTE3a, MOJUMEPH3aITUsI 1
MMOJIMKOHIEHCALHS

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



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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94 [Inactmaccel. YTunuzanus u 1 bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJIbHbII

95 CI/IHTeTquI:CKHe Kayp u 1 bubmorexa HOK

YHYRH. https://m.edso0.ru/246103ec
Pe3una
Bonokna: HaTtypanbHble,

96 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHTernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CHEIUATFHOTO HA3HAUYCHUS
[TpakTrueckas padota Ne 6.

97 Pemenue skcriepuMeHTaNbHBIX 1 bubnuoreka [JOK
3azad4 1o reMme "Pacrio3zHaBanue https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O06o011eHne U cucTeMaTU3aIus

08 U3Y4YEHHOI0 MaTepuana 1o TeMe 1 bu6nuorexa [IOK
"BbIcOKOMONEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
COoeIMHEeHUS "

99 PesepBHBIii ypOK. 1

100 Pe3epBHbIil ypok. 1

101 PesepBHBIil ypoK. 1

102 PezepBHbIit ypok. 1

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX sIIEp. 1 bubnuoreka [{OK
XuMHYeCcKu d51eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK 1 Bbu6mmotreka [JOK
aTOMOB, KBaHTOBEIC UM CJIIa https://m.edsoo.ru/b4d9fffa
Kiaccupukanus XuMrUIecKux
bubnuoreka [{OK
3JIEMEHTOB (S-, p-, d-, f-3;1eMeHTHI).
3 PacIIDeICICHIE SICKTHOHOE o 1 https://m.edsoo.ru/61294af9
el P https://m.edsoo.ru/f5f750fe
ATOMHBIM OpOHUTAIIIM
ONeKTPOHHBIE KOH(UTYpAIIK AaTOMOB
2JIEMEHTOB B OCHOBHOM H bubnuoreka [{OK
4 BO30YKIEHHOM COCTOSTHUH. 1 https://m.eds00.ru/8149e846
DJIEKTPOHHBIE KOH(PHUTYypaIIMK HOHOB. https://m.edsoo.ru/a0764b24
DIEeKTPOOTPULIATETLHOCTh
Ilepronnueckuii 3aKOH 1
[Tepumonnueckas cucTeMa XUMHYIECKUX
5 snemenToB JI. 1. Menpeneena, cBsI3b C 1 bubmorexa [JOK
oo M ’ https://m.eds00.ru/16957c01
COBPEMEHHOM TeOpueH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
6 XHUMUYECKHX DJIEMECHTOB U 1 bubnunorexa LIOK
00pazyeMbIX HMH TPOCTHIX U CIOKHBIX https://m.eds00.ru/f8468927
BEIIIECTB I10 TPYMIaM U TIepHoIaM
7 Cucremaru3anus 1 0000I1IeHre 1 bubnunoreka LIOK



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

3HaHUH 110 TEME

https://m.edsoo.ru/8fad2942

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs

8 KOBaJICHTHOH CBsi3U. BomopoaHas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMO/ICVCTBHUS
BasieHTHOCTD 1 BaJIEHTHBIE
9 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
WX TEOMETPUYECKUM CTPOCHHEM
10 [IpencraBieHrst 0 KOMIUIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoJIeKy I pHOTO U
11 HEMOJIEKYJIAPHOTO CTpOeHHUs. THIIbI bubmmnoreka HOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
12 [IpencraBnenue 0 KOIOUIHBIX bubnmorera IOK
https://m.edsoo.ru/da2c70e4
pacTBOpax.
HctunHbIe pacTBOPHI: HACKHIIIICHHBIE U
13 HEHACHIIIICHHBIC, PACTBOPUMOCTb. bubmmorexa [TOK
https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
14 CriocoObI BeIpaKEHUST KOHIICHTPAIIUT bubmmoreka [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemienue 3aau ¢ uCnosib30BaHUEM
15 TIOHATHH ""MaccoBast 10715 but6mmorekxa [IOK
pacTBOpEHHOrO BeniecTa'", "MolspHas https://m.edsoo.ru/785e0ab4
KOHLeHTpauus"
16 Knaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK



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

https://m.edsoo.ru/bf9e108d

17

18

19

20

21

22

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3akoH u [lepuoanueckas cucrema
XUMUYeCcKHX 351emMeHToB 1. 1.
Menneneena", "CtpoeHue BelecTna.
MHuoroo6pasue BemecT"

Knaccudukanuss XaMUYECKUX peaKIiui
B HEOPraHUYECKON U OpraHuYeCKON
XUMHH. 3aKOH COXPAHEHHUS MacChl
BEIIIECTB; 3aKOH COXPAHEHUS U
MIpEBpAILCHHS DHEPTUU TIPU
XUMUYECKUX PEaKIUIX

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. TepmoxumMudeckue
ypaBHEHHS

Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKHUX peaKI_II/II\/’I n
TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpOCTh XUMHUUYECKOHN peakinu, e
3aBUCHUMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Karanus u xataau3aropsl.
['omoreHHsbIe U TETEPOrEHHBIE PEAKLIUU

bub6nmoreka [IOK
https://m.edsoo.ru/8d2c6a3a

bub6nmmoreka [IOK
https://m.edsoo.ru/70a60aa4

bubmuoreka [IOK
https://m.edso0.ru/6335cdd2

bubnmorexa LIOK
https://m.edsoo.ru/d1db86da

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

23

[TpakTrueckast padota Ne 1 o teme
"Bnustaue pa3nudHbIX GakTopoB HA
CKOPOCTh XUMHUYECKOM peakiuun"

but6mmorekxa [IOK
https://m.edsoo.ru/1facaldl

24

OO6patumbie 1 HEOOpATUMBIE PEAKITUH.

but6mmoreka [IOK



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

XUMHUYECKOE PABHOBECHUE

https://m.eds00.ru/30952f9b

[TpaxTuueckas padota Ne 2 o Teme
"BausiHue pa3nuYHbIX (GaKTOPOB Ha

bub6nmoreka [IOK

2
° MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
CwibHBIC U C1a0bIe DJICKTPOIUTHI.
Crenens mucconnanuu. Monnoe Bubmrorexa IOK
26 C. https://m.edsoo.ru/5f766bdf
HPOUSBEICHHE BOIEL. pveﬂa BOHBIX https://m.edso00.ru/3966ca89
pacTtBOpOB. BOogopoaHbIi MOKa3aTesib
(pH) pactBOpa
I'maponus coneit. Peakiuu,
27 MPOTEKAIOIIKE B PACTBOPAX bubmorexa LHOK
p = p p https://m.edsoo.ru/09d5a9bd
JIIEKTPOJIUTOB
[TpakTiueckast pabota Ne 3 mo Teme
28 "XHUMHUECKHE PEAKIIUHU B PacTBOPaX bubnnorexa [JOK
P B P P https://m.edso00.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE
29 eaKkIUuH. BaxxHelle OKUCIUTEIN U bubnmorexa IOK
PCaKIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
30 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bu6muoreka [JOK
HOHHOTO0) OanaHca https://m.edso00.ru/fb691387
31 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
32 Pemenue 3amau pa3nuuHBIX TUIIOB bubnuorexa [JOK
Aatp https://m.edsoo.ru/5a859d16
33 Pemrenue 3a1a4 pa3iInyHbIX THIIOB bubmorexa LIOK
A8t p https://m.edsoo.ru/5afa265d
34 Cucremaru3sanus 1 0000IICHUE bubmuorexa [{OK



https://m.edsoo.ru/30952f9b
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https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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3HAHUU 110 TeMe " XUMUUECKUE
peakuun"

https://m.edsoo.ru/c161eb85

KontponbHast pabora o Teme

bub6nmoreka [IOK

35
"Xumuueckue peaknuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[Tepuoauueckoil cucreMe XMMUYECKUX

36 snemenToB JI. 1. MenaeneeBa u Bubmaorexa ITOK

T https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3nyecKue CBOKMCTBA HEMETAILIIOB
AmnoTponusi HeMeTaJuIoB (Ha puMepe
37 KHCJIOPOJIa, cepbl, hocdopa u bubmorexa HOK
POAd, CEpEL, P https://m.edsoo.ru/ef92c91c
yriaepoaa)

38 Bognopon: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMUYECKHE CBOMCTBA. ['mapuasl https://m.edsoo.ru/0aa8f613
layoreHsl: HAXOXKIEHUE B PUPOJIC,

39 CIIOCOOBI TIOTyYEHUS q)nanpecine u bubmmorexa [IOK

yi L https://m.edso0.ru/4e223795
XUMHUYECKHE CBOHCTBA
I"anorenoBoopoael. Baxkueiiiue
40 KHCIIOPOJICOICPIKAIIUE COSTMHCHHUS brbmmorexa [JOK
P Aepatn https://m.edsoo.ru/6b3255e6
TaJIOTEHOB
JlabopaTopHbIle U IPOMBIILICHHBIC

41 CIIOoCcOOBI TOTy4YEHUS TaJIOTEHOB. bubmmoreka [JOK
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEeTUHEHNN
[IpakTuueckas padora Ne 4. Perenue

42 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe Bubmmorexa [IOK
" P " https://m.edso0.ru/8b26fecd

l'anorenst

43 Kucnopon: nabopaTopHbie 1 bubmuoreka [IOK

IMPOMBIIIJICHHBIC CII0COOBI MoJIy4cHu4d,

https://m.edsoo.ru/c8abc36a
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https://m.edsoo.ru/ef92c91c
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bu3HYECKrEe M XUMUIECKHIE CBOHCTBA.
O3oH. [IpuMeneHue kucnopoaa u
030Ha

44 OKCHUJIBI ¥ TIEPOKCHUIBI bubmorexa HIOK
A poKen https://m.eds00.ru/5c8816a0
45 Pemenue 3agay pa3IM4HbEIX THIIOB bubmorexa [IOK
Aatp https://m.eds00.ru/2b6d8b4b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
46 CH(I:COGLI MTOTYYEHUS (;)Hilqecm/le u bubmmorexa [JOK
yi 7 https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
47
Ceposonopon, cyupuzp: https://m.edsoo.ru/7¢875999
Kucnopoaconepskamiye coeTnHeHN
48 cephul gCO6CHH€)CTI/I CBOMCTB CEpHOM bubmorexa HOK
Pl p https://m.edso00.ru/8cfa2548
KHCJIOTHI
[IpakTuueckas pabora Ne 5. Pemenue
49 JKCIIEpUMEHTAILHBIX 3aa4 [10 TEME bubnmorera IOK
" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHHs
A3OT: HaXO0X/IeHHE B IPUPO/IE,
50 CIOCOOBI MONTy4YeHUsI, PU3UUECKHUE U bubnnorexa [JOK
XAMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconep:kaiye coeinHeHUS
51 a3oTa 1(3)2)6;{3{30“1; CBOﬁC’fB a30THOI bubmorexa LIOK
' https://m.edsoo.ru/e2965afe
KHCJIOTEI
59 [IpuMeHeHue a30Ta U €ro COEAUHEHUN. bu6muoreka [JOK
A3oTHBIE ynoOpeHus https://m.eds00.ru/129f5059
53 ®docdop: HaXOXKICHHUE B IPUPOJIC, bubnuoreka [JOK

CIoCOObI MOJTydeHUsI, PU3NUECKHE U

https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/5c8816a0
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https://m.edsoo.ru/8cfa2548
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XUMHUYecKue cBoiicTBa. Dochuapt u

dbochun

Oxkcunst pocdopa,

bu6nmorexa [IOK

54 .C
ocdopeonepxamue kuc0TL Com https://m.eds00.ru/c7a2d429
dbocdopHOIi KHCTOTHI
55 [Tpumenenue pocdopa u ero bubnmnoreka HOK
coenuHeHuil. DocdopHbie ynoOpeHUs https://m.edsoo.ru/a218070a
[TpakTuueckas padora Ne 6. Pemienue
56 31(1:()31'[6 I/IMeHTaJ'Ir;HI)IX 3a/1a4 10 TeMe bubmorexa LIOK
p a https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yriepoa: HaxoXIEHUE B IPUPOJIE,
QIUTOTPOITHBIE MOTU(PUKALINN; bubmmoreka [JOK
57 .
(bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
pUMEHEHUE
Oxcup yriepoaa(ll), oxcn
58 e iy;(l\?) . (OJ'I)I)HaSI KII/[ICJ'IOTa ueé bubmmorexa LIOK
yHIepon - YT https://m.edsoo.ru/dba58adf
coJu
59 Pemrenne 3a1ayu pa3andyHBIX THIIOB bubmmorexa [JOK
At p https://m.eds00.ru/6029b609
Kpemunii: HaxoXAeHUE B IPUPOL,
60 05000651 TOJT e:IIm qmsnzefm):e u bubmmorexa LIOK
i L https://m.edso0.ru/143558ab
XUMHUYECKHE CBOHCTBA
61 Oxkcun kpemuus(1V), kpemHueBas bubmuoreka [{OK
KHCJIOTA, CUIIMKATBI https://m.edsoo.ru/3170e7b1
[IpuMeHeHre KpeMHUS U €T0 bu6muoreka [JOK
62 coenuHeHuil. CTEKI10, €ero nojaydeHue, https://m.edsoo.ru/393cdac0
BUJBI CTEKJIA https://m.edsoo.ru/5823cefb
63 Pemienue 3a1a4 pa3nuyHbIX THIIOB bubmmorexa LIOK

https://m.edsoo.ru/b624f801
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Cucremarusanus U 00001eHrue

bubnunoreka LIOK

64
3HaHui o teme "Hemerannr" https://m.edso0.ru/6e864db5
65 KontponbHast pabora o Teme bubmunoreka [JOK
"HemeTtabt" https://m.edsoo.ru/d0484c76
66 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubmmoreka [JOK
paboThI, KOPPEKIIHS OIMHNOOK https://m.edsoo.ru/2b7e9510
[TonmoxeHnne meTaioB B
[Tepuoamnueckoit cucreMe XUMHUECKUX
67 a1emMeHTOB. OCOOCHHOCTH CTPOCHHMS bubmmorexa [JOK
’ p https://m.eds00.ru/9839c16¢c
3IEKTPOHHBIX 000JI0UEK AaTOMOB
METaJIJIOB
OO6mue pu3nyecKkrue CBOMCTBa
68 MeTasuioB. [I[puMeHeHne MeTalJIoB B bubmmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
69 CmuiaBsl MetasuioB. Kopposust bubnnorexa [JOK
METaJUIOB https://m.edsoo.ru/42b872e3
70 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmmorexa [TOK
AP https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKHUH PsiT
71 HaIT ﬂieHHﬁ MeTaHHOE O6mme bubmmorexa [TOK
P - Lo https://m.edso0.ru/94eb377a
CIOCOOBI TOTYYECHUSI METAJIJIOB
OO6mras xapakrepucTiuka metaos 1A-
rpynnsl [lepuoanyueckoit cucTeMbl
79 XUMUYECKUX AneMeHToB. Hatpuii u bubmmoreka [JOK
KaJIMi: ToTy4YeHue, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COEIMHEHUN
73 OO01mas XxapakTepUCTHKA METAJIOB bubmmoreka [JOK

IHA-rpynmst [Tepuoanyaeckoit cucTeMbl

https://m.edso0.ru/7c3e49c0
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XUMHUYECKHX DJIEMEHTOB. Maruui u

KaJIBIIMIA: TTOJy4yeHne, (GU3n4ecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

72 JKEcTKOCTh BOMBI U CIIOCOOKI €& bubnunoreka LIOK
YCTPaHEHHUs https://m.edsoo.ru/c74bfae9
75 AntoMuHUHR: ony4yeHue, pusndeckue bubnuorexa [IOK
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
76 THUJIPOKCHJIA ATFOMUHHS, bubnunoreka LIOK
TUJIPOKCOKOMIIIEKCHI aJTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
77 Pemrenue 3amayu pa3audHBIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenune
78 AKCIEPUMEHTANILHBIX 3a7a4 110 TEME bubmorexa [JOK
" P " https://m.edsoo.ru/27a4af43
MeTaJuTsl TJIABHBIX TOATPYIITT
OO01mmas XxapakTepuCTHKa METAJIOB
79 no6ouHbIx noarpymni (b-rpymm) bubmuoreka [IOK
Ilepronnueckoit cucTeMsl https://m.edso0.ru/610d7431
XAMHYECKHUX DJIEMEHTOB
dusznyueckue 1 XMMUYECKUE CBOMCTBA
80 XpoMa U €ro COeIUHEHNN, UX bubnuorexa [JOK
P ’ https://m.eds00.ru/9911bef3
MPUMEHEHUE
Baxwueiiune coequHeHUsT Maprasiia.
81 Ilepmanranar Kanus, ero ’ bubmorexa I[JOK
P y https://m.eds00.ru/039d69c8
OKHCIIMTEIIbHEIC CBOMCTBA
®du3nvecKue U XUMUYECKUE CBOMCTBA
. but6mmoreka [IOK
82 Kenesa u ero coeqHeHui. [lomydenne

U MIPUMCHCHUC CIIJIABOB JKCJIC3a

https://m.edsoo.ru/1b7f8741
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duznueckre 1 XUMUYECKHE CBOMCTBA

83 MeIU U €€ COeTMHEHUM, UX bubmmorexa [JOK
g A ' https://m.eds00.ru/2bc0fo54
MpUMEHEHUE
Du3nyecKre 1 XUMUYECKUE CBOMCTBA
84 IIMHKA U €ro COeAUHEHUH, NX bubnunoreka LIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas padora Ne 8. Pemenue
bubnuoreka [{OK
85 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtauiel TOOOYHBIX TOATPYIIIT
86 Pemenue 3a1a4 pa3muIHBIX TUTIOB bubmmorexa [JOK
AP https://m.edsoo.ru/a8b83d83
O06o001IeHe U CHCTeMAaTH3AINS
87 M3Y4EHHOTO MaTepHasa 1o TemMe bubmmorexa [IOK
" Y " P https://m.edsoo.ru/e91fe975
Merauibl
88 KonrponbHas pabora no reme bubmuoteka [IOK
"Meramib!" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnmnoreka HOK
89
paboThI, KOPPEKIIUS OIHUOO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUN
YCTOHYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmuoreka [IOK
90
[ToHsITHE O HAYYHBIX METOJAX https://m.edsoo0.ru/080fe1f0
WCCJICJIOBAHHMSI BEIIECTB
HayuHble puHIUIIBI OpraHU3auu
XUMHYECKOTO MMPON3BO/ICTBA. bubnunorexa LIOK
91
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
92 XHMHYECKOE 3arpsi3HEHUE bubmuotexa [JOK

OKpYKaIOIleH Cpelibl U €ro

https://m.edso0.ru/9f11bf51
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MOCICACTBUA

93 XuUMUS U 3J0pOBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721

94 Xnmug uimy. Poab XumMun B 1 bubnunoreka LIOK
o0ecrieueHny MUIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

95 KocMmernueckne u napdroMepHbie 1 bubnmoreka [JOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENbCTBE. BaxkHeiime

96 CTPOUTEILHBIE U KOHCT HOHHBIE 1 bubnnorexa [JOK

p PYKIL https://m.edso0.ru/61e69003

MaTepHuabl
XHUMUS B CEIILCKOM XO3SIHCTBE.

97 Oprannyeckue U MUHEpPaJIbHBIE 1 bubnnorexa [JOK

p p https://m.edsoo.ru/fd39587d

ynobpeHus

08 Cucremarusanus 1 00001eHne 1 bubmmoreka IIOK
3HAHUM 10 TeMe https://m.edso0.ru/db979c70

99 PesepBHBIi ypok 1

100 PesepBHBIi ypok 1

101 PesepBHBIi ypok 1

102 PesepBHBIi1 ypok 1

OBILIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME
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