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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbpHON MIPOTPaMMBI CpeIHero oO1ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TOJIOKeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
deneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11  kmaccos.
W3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOr0 0Oy4YeHMs, MPU3BAHO OOECHeUYuTh 00111e00pa30BaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOKEHUS O0yUeHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IMOIy4daeT
NOApOOHYI0O  WHTEPIpPETAlMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUS M TPeOOBaHUW K YPOBHIO TMOATOTOBKH BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpolh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHHsI, BOCITUTAHUS U PA3BUTHUSL 00YUAIOIINXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUSI U TOCJIEAOBATEILHOCTH
W3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX ITOCTIKCHHM OOYydYaromuxcs B
paMKax WTOTOBOM arTecTtaliu B (OopMe EIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriiyOJa€HHOTO U3yUYECHUST XUMUU:



e YCTaHABIMBAE€T MHBApPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTelbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPHUMEPHOE paclpeleieHUe Y4eOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHUs NpeaMeTa
Ha yriayOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, NMPEAMETHBIX), a TaKXKe C y4YETOM OCHOBHBIX BHUJOB
yue0HO-IT03HABATENbHbIX AEMCTBHI  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpelelaMH YCTAaHOBJIIEHHOM MpOrpaMMOM MO  XHUMHUU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEHW B cuUCTEME
nuddepeHIUpoOBaHHOTO OOYy4YE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUs HAaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPETHEro MpodeccHOHaNIbHOIO
oOpa3zoBanus. B 3Toll CBsA3M H3yueHHE MpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacliMpeHue W yrayOJeHue TEeOpeTUYEeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIONINUXCS, BEIOPABIIUX OMPENEAEHHBIA MPOohUTh
oOyueHus1, B TOM YHCIIE C IePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHabHOr0 00pa3zoBanus. Hapsaay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOECHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTPpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHUEe TMpeaMeTra «XUMUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyyaroluxcs, Ha (GOpMHUpPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHANU3aAlMKU y4eOHOTO Tpyla U
O0OOIIIEHHBIX  CIIOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCIUIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngomyMy peaMeTa «XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 33 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusx 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHS IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas wu
HEOpraHWYecKas XHMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeNeIEHHOE TEOPETHUYECKOE JIOMOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4EHMsI IpenMera olecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COCJWHEHUU HAa OCHOBE PACUIMPEHHS U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoAuHaMHMKH. M3yueHume mnepuogumueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl  XHMHUYECKHX  DJIEMEHTOB Oazupyercda  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX MPEACTABICHUSIX O CTPOCHHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHHUS SHEPTETUISCKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcss  (opMHUpOBaHHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JJI KJIACCOB ONpeAenEHHOro npodus (rjiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMUSHUE CMEXKHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa NIl KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cJelaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e Bpems B coAepkKaHUM IIpeAMETa I  KIACCOB  XUMHKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH il Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEPY, TaKHUE
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHl M apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUUYECKOTr0 MPUMEHEHHS HAyYHbIX
3HAHUW M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEPATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero oOmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mperoaract
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiud B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOJemM
HKOJIOTHYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
0o0ecreYeHnn paloOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOI cpee;

e OCBOCHME CHCTEMBbI 3HAHWW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTAaBICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M AUCIEPCHBIX CHCTEMax, 00 00X
Hay4YHBIX NMPUHIMIAX XUMHYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJOTMUECKOM 0€30I1aCHOCTH MOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHOHN JIE€ATEIBHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJIB30BAHHEM H  TEepepadOTKOM
BEIIIECTB;

yriyOJieHue  TPEJCTaBICHUNM O  Hay4YHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB MW OOBSACHCHHUS XWMHUUYECKHX SBJICHHHM, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKOU NEATEIBHOCTH U TTOBCEIHECBHOM KU3HU.

B mmaHe peanmu3anuu IEpBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
(GYHKIMI LETOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
IIPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KakK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTHU SBJICHHM TMPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[IO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
crocoOHOCTeM oOyuaromuxcsi, (GopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHHE yYMEHUH M HaBBIKOB Pa3yMHOTO MPHPOIOIIOIH30BAHHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
TMTOJIE3HOM KOJIOTUYECKOM JAESITETbHOCTH.

OO6m1ee YKnCiIo 4acoB, MPEAYCMOTPEHHBIX /I U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
ypOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gaca B HeemIo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUHU, MNPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJEpoJia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpHAM3AMA AaTOMHBIX OpOUTaseil
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JOHOPHO-
akuenTopHbli). Tumbl nepekppiBaHUS aTOMHBIX OpOUTalled, G- U T-CBS3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHndeckux coeanHeHui A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTue o
bynkunoHansHOM rpymnmne. I'omomnorus. I'omonoruueckue psiabl. Cucremaruueckas
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEIbHBIX IIPEICTABUTEIICH.

OcobenHocTy M Kiaccu(UKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

DKCIEPUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MpPEBpallCHUIL:
O3HAKOMJIEHHWE C 00pa3laMy OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOYyIIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKYI
OpTraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, oOmias GopMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, Sp°-
ruOpuIn3alsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
AJIKaHOB.



XVAMHMUYECKHE CBOMCTBA QJKAaHOB: pPEaKIMM 3aMELICHUS, H30MEPHU3alUH,
JNETUIpUPOBaHUS, LUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmMya, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyioruaeckuii psii aakeHoB, obOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Puznyeckue CBONCTBAa AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHMS, 3AMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, NOJMMepu3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanusa
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIyYeHUsI U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MeEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThyeckue YrieBoaopoasl (apeHsl). ['omosoruyeckuili psif apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJbl OeH30ma. DU3HWYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHA NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIONIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxxaeHue.
KameHHbIi yroias U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUM), PUGOPMUHT, MUPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXKIY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHOTpymmy. JlelicTBME Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIUPTOBOTO
pactBopa miénour. B3auMoJielcTBHE NUTAIOTCHAJIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HUS BEIIECTB M HX IPEBpaICHUM:
n3ydeHue (U3MIECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBOJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WIIU
MOJHOW BOJBI, pacTBOpa MepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE AalleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIECTBaX, IOJYYEHUE HSTHICHA U
U3Y4YeHHE €ro CBOWCTB, O3HaKoMJieHHEe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3liaMy  IUIaCTMAacC, KaydyKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOIOB M TaJOT€HIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHH.

[IpenenbHbie OAHOATOMHBIE CHUPTHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMEIIEHUs, JerujpaTaldd, OKHUCIIEHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakiusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIAa U METAHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHHUs, B3aUMOJICHCTBUE C OPraHUUYECKUMHU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIE
cupthl. [IpencraBieHne 0 MeXaHW3ME PEaKIUid HYKICO(PUIHHOTO 3aMEIICHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOMyYeHHUS U TNPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl ostyuenus v npuMenenne penona. GenondopmanbaeruaHas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['oMoJOTHYeCKUE Psibl allbJETUI0B U KETOHOB, 00Ias
dbopmyna, uzomepuss ¥ HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBAa albICTUIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJECTHIOB M  KETOHOB:  pEaKUUHU
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIUN HA aJlbICTUbI.
Crioco0ObI osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OMHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusa u HoMeHKIatypa. @usndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJvKala.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHOoNeH08as KUCHoThl. CocoOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, Gpu3NUeCcKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOIIH3 B
KHUCIJION U 1IenoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIINX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Ne30Kcupr003a. OU3NYECKUe CBOMCTBA W HaxOXXJIACHHE B Ipupojie. PoToCHHTES.
XUMHUUECKHE CBOWCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CIIMPTOBBIX U AJIBJACTUAHON
IpymI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYEHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JaKkTo3a. BoccTaHaBnMBarIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasbl. [ uaponus
nucaxapunoB. Haxoxaenue B puponae u npumenenue. [lonucaxapuasl: kpaxmain,
MNIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KauyeCTBEHHAs pPEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETU] HA PACKAIIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa  C
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
benomnsny, «KapoonoBsie kucnoTbl. Cl0XHBIE YPUPBI».

A3oTcoaep:xaniue OpraHuvecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anupaTUYecKue M apoMAaTHYECKHE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKkys, oOumas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKHE
CBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BiAMsSHUE TPy aTOMOB B MOJIeKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHWIUH. CrocoObl
NOJly4YEHUs M TPUMEHEHHE anu(aTHUecKuXx amMHuHOB. llomyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAenbHBIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKHUE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHHUM, peakuusi MOJMKOHACHCAllUKM, oOpa3oBaHHE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACTOT. CUHTE3 U THIPOJIU3 MENTH]IOB.

benku kak npuponHbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JCHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JIeHaTypalus OEIKOB MPU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JIKM, pelIEHHWE JKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHudeckne — coeauHeHus» uU  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouleKy IsIpHbIE COeTHHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSS MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALINS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETUIMETAKPWIAT, MOJHUKApOOHATHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOTO Ha3HAYEHHUS (Teron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IPEBPAILCHUIA:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MonekyIsipHOH (GOpMysibl OPraHUYECKOro COEAUHEHUS I10
MacCOBbIM  [JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
IPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIKM WMCXOJHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (OopMyIibl
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENeNIeHuEe JOJM BBIXOJAa MPOJAYKTa PEaKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK U TOHSITUH, MPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC MMOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccuukalus, HaOJIIOJEHUE, H3MEpEHHe,
HKCIIEPUMEHT, MOJI€Nb, MOJIETUPOBAHHE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, C€IUHUIIBI W3MEPEHUS, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIe HCKOMaeMbIe, TOTUTUBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUUECKUM 3neMeHT. M3otomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUE€CKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, SJICKTPOHHBbIC KOH(UTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U lleproanyeckoil CHUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpylnmaM MW M[epuojaM. 3HAUYCHUE
nepuoanueckoro 3akoHa /.M. Menaeneena.

XuMHUecKass CBSI3b. BHMIBI XMMHMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas —CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPAMHAIIMOHHOW XUMUH.

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

[Tonsatue o mucnepcHeix cucremax. Mictuaabie pactBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa u HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuBHANIbHbBIE
Ha3BaHMS OTIEJbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3()(PEeKTh XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcranTta
XAMHUYECKOTO paBHOBecHUsA. DakTOpbl, BIMSAIONIME HA IOJOKEHUE XHUMHUYECKOIO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYAaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalbHAasd,
nienioyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENNM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUe TNEpPOKCHAAa BOJOPOJAA B MPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, oIpe/ieeHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIAYHBIX
(GakTOpoB Ha CKOpPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetauioB B llepuoguueckor cuUcTeEME XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (Ha MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIBHbIE CBOMCTBA. [ WApHUIBL.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHeuIne KUCI0pOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTY4YECHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxpaeHnume B TpUpoOAE, CIOCOOBI TOJNYYCHHS, (U3HMYECCKHUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCIUHEHUM.

Azor. Haxoxxaenume B mNpupoAe, CHocoObl TOMydYeHHs, (pU3UUecKHe WU
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpumeHeHue azoTa
U €r0 COeIMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHocoObl MOMydeHUs, (GU3HUECKUE U
xumuueckue cpoiictBa. @ochunasl u ¢dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIU(PUKAIUU.
duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MoiydeHus, (QU3MUYECKue M
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue KpeMHUSs U ero coequHeHnit. CTeks0, ero moJiydyeHue, BUJIbl CTEKIIA.

[Tonmoxenne MetamoB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
¢dbuznyeckre cpoiicTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertamwioB.  OOmme  crocoOsbl

MOJIyYECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMmetaiutyprusi. [lonarue o xoppo3uu MertamuioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoil cucTemsl
XUMHYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydenue, (Qusnueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

Ob6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTy4eHue, pu3ndyeckre 1 XuMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHul. OKCHIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lomydueHrne u npuMeHeEHne XpoMma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUe xemnes3a
Y €r0 CILIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
IIPUMEHEHHUE MEJIU U €€ COCIUHECHUM.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenue
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJJIOB C BOJION (BO3MOKHO HCIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJEHCTBUE THUAPOKCHUIOB AIOMUHUS U IHUHKA C
pacTBOpaMu KHUCJIOT W WIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«l"amorensy, «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYUBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TO3HAHUS W METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI TOTYYEHUST BAKHEHUIITNX BEIIECTB (HA MPUMEPE MPOU3BOCTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CTTOCOOBI TTOIYYSHUSI METAJUIOB H
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg U 300pOBbe 4enoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOI OE€30MIaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUS IpPEnaparoB OBITOBOM XWMHUHU B TOBCEAHEBHOMU
KU3HU.

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

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUU, €CIU OIHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJIHO M3 BEIIECTB JaHO B BHUAE pPacTBOpA C OMNPEACIEHHOU
MacCOBOM JI0JIEM PacTBOPEHHOrO BEMIECTBA, MACCOBOWM JOJW U MOJISIPHOU
KOHIICHTpAIIMU BEIIECTBA B pPacTBOpe, JO0JU BBIXOAA MPOAYKTa pPEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3€H MpU  H3YYEHUH OOmEed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHMI, MPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PUKalus, MepuoauIHOCTh, HAOII0ICHUE,
HU3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIBbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MmeTaboanu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, JKUPbI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MMHUILEBAsI MTPOMBIIIJIEHHOCTb,
bapmarneBTHUYECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MAaTCpHUAJIOB, OJICKTPOHHAsA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS NpeAMeTa «XHMHsS» Ha YpPOBHE CPEIHErO
o0mmero oO0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOYyYaIOIIMMHUCST POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJU4We
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHBIC TIJTaHBbI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEIILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0Oy4YaronmMxcs B MPOLECCE peATU3AMKI 00pa30BaTENbHON AEATENHHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATENLHON M TMPAKTUYECKON J1eITeNbHOCTU
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTaBICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI JIPYTUX TIPU aHATU3€ PA3IMUYHbIX BUJIOB YUEOHOU JIESITEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOLIECCY TBOpPYECTBA B 00JIACTH TEOPHUU M MPAKTUYECKOTO
MPUJIOKEHUSI XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yibTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e WHQOpMaALMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUsl LEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BelleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIBHOCTH;

NOHUMAaHUSl LEHHOCTHM NPaBWI HMHIWBUAYAJIbHOTO M  KOJJIEKTHUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEUICHUM NPAaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuidl pa3anvyHoro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASIM TpyJla U pe3ysbTataM TPyAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
YKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JICWCTBUWA, NPUHOCAIIUX BpEl OKPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHus] 00 OKPYKArOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeUIeHUU TMPOOJIEeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTMYECKU KOMGMOPTHOM KU3HU Ka)JI0ro 4YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHAlM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIEro Mupa u
MPOUCXOMSIIUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyuyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJy4EHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOSCHHUS MPOrPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(PHKY METOIOB IIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCallbHbIe yueOHble NeHCTBHs (ITO3HaBaTeJIbHbIE, KOMMYHHUKATHUBHBIE,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHue (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJaromuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAaJIbHBIC YYCOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYEeCKHUE TeHCTBUA:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITI0JIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJis KiIacCUPUKAIIMU BEIIECTB W
XMMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJIECACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU



peakiMy — TMPU PElIEHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3ajad,
MPUMEHSTh HAa3BaHHbIE MOJEIJIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IEHHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O MPOETaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKaHUA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (OpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;

(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaKMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS Y4eOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(popManueil: MNpUMEHATh MEXNpeAMeTHble (pusmueckue
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaAI0ra /uau
AUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMYJ'II/Ip0BaTI> CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XAMHYECKOTO JKCTIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICTOBAHUIO CBOWCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITH CBOKO TO3HABATEIIBHYIO
JESITEIbHOCTh, OMNpeAcisia €€ LeJd M 3adayd, KOHTPOJHMpPOBaTh U TIO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3a7ay, BbIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4YETOM TOJIyYCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIATE CAaMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE cCaMoOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yriayOJEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBbI AeHCTBUN
10 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
10 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHWM B Pa3IMYHbIX yUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOU, SHEPTETUUECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,
HOBBIX VCTOYHUKOB SHEPIUH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHNE  CHCTEMOM  XMMHMUYECKMX  3HAHHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), H30MEPbI, T'OMOJOTMYECKUA psAJl, TOMOJOIH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmyeckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAILCHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH; MPEICTaBICHUS
O MEXaHW3Max XHUMHUYECKHX pEeaklud, TEPMOAMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMsl, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! 1 u Il pona);
(akToIIOTUYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, MOJYYEHHU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepabOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBA3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHUS XMMHUCCKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OallaHca ATUX peaklMil, peakuuii HOHHOrOo OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUII;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTOCTPALIUU
X XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM: YCTAaHABJIMBATh IMPHUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE Ha3BaHHS JJIA OTACIBHBIX
MIPEJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJ, TIIUIEePHH,
ATWICHTINKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH], aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIAH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIpPEICIATh BUJ XHMHUYECKOH CBSI3M B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W HOHHAsl CBSI3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHATH IIOJIOKEHUS TEOPHH CTPOCHUS
oprannuyeckux BeriectB A. M. BytiepoBa 11 0ObsSICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJMECHOB,
QJKUHOB, apOMaTHYECKHUX YIJIEBOJIOPOAOB, CIUPTOB, aJbJACTUIAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAYy  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHYECKMX PpEaKIUi C MCIOIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpPaX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBS3U (G- M T-CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHU YTIIEBOIOPOIHOTO
Colpbsd (He(Thb, NPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
MeTOJaxX MMO3HAHWUS — HAOJIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, SKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHUS TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTD yMEHUS MIPUMEHSITh OCHOBHBIC orieparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3€H — I U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

C()OPMUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XMMUUYECKUX 3HAHUU C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0oJee OCO3HAaHHOINO NOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PAcCu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCIOJIb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHUID XUMUYECKOU
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOM3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIaHUPOBATh U IMPOBOJMTH
XUMHYECKUN OSKCIIEPUMEHT (MOJIYyYeHHE M HM3yYEHUE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMM YIJIEBOJOPOAOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTATbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOro oOpanieHusi ¢ BEUIECTBaMU M J1a0OpaTOpPHBIM O0OpPYAOBaHUEM,
bopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOW (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MPaBHJIa KOJIOTMYECKH LIeIecO00pa3HOro NOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYXKAOLIEH
MIPUPOTHOM Cpebl U JOCTHXKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc noka3zaress [T/1K;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUM: OCYLIECTBIATH LI€JCHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3MYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, repepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbLI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEIIEHUH MPOOJIEM SKOJOTMYECKON, PHEPreTUUEeCKON M IHIICBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUCHHM PAllMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIMIeW KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,
M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHMS aToMa, THOpHAM3alUs aTOMHBIX oOpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, METAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasi PEIIETKA, XUMHUYECKas peakius, pacTBOP, JJICKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOIUTHYECKONU IHUCCOLMAINHU, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIekKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJACHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHUCTEMAaXx;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUECKOU
NEATEeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIESCTB U WX MPEBPaICHUM;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTtaBieHUs: (OpMyJl BEUIECTB M  YpPaBHEHUHl XMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOM pEHIETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ yYMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKI[UU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTalu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUSI U KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEILECTB U XUMUYECKUX PEaKIUM;

c(OpMHPOBAHHOCTh YMEHHSI PACKpbIBATh CMBICI MEPUOINYECKOro 3akoHa [I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIONLYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTb YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.MI.  MeHngeneeBa, ucCOONb3ys  MOHSTHUSA
«QHEPIreTUYECKUE YPOBHW», «IHEPIETUUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKIAATH
CYILIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYUIHOCTb:  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBIIECHHS AJIEKTPOHHOIO OanaHca
ATUX peaKIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T'UIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XMMHUYECKUX pEakUuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUsl CKOPOCTHM XHMMMYECKOM peakIMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKkKE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaKa,
oOIMe Hay4yHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILIEIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHS PUCK-TIOJB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUA NpPUPOAbl — HAONIOJEHUE, WU3MEPEHUE, MOJCIUPOBAHUE,
OKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH ), UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATH 3TH 3HAHUS TPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUM, HMEIOIIUX MECTO B IPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKAa U B IOBCEHEBHOM KHU3HU;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHU WU TIPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0os1ee 0OCO3HAHHOTO TTOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HNOHSTUN «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAST KOHLIEHTPALIUS;
Macchl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYE€HHUsS BOJOPOJHOIO TOKA3aTelNsi PacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
OPOAYKTa PEaKIMH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHHUM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOIINBI0 HWHAWKATOPOB, HW3YUCHUE BIIHSHHS
pa3iauuHBIX  (PAKTOPOB HA  CKOPOCTb XUMHYECKOW  pEaKkluu, pelieHHe
IKCIIEPUMEHTAIBHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUJI O€30MacHOro OOpallleHHs ¢ BEIleCTBaMU U J1ab0paTOpHbIM
obopynoBaHueM, (GopMyJIUpoOBaTh I€Jb HCCIECAOBAHUS, TMPEJICTABIATH B
pas3nu4HOil dopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpallleHHus C BelIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHEHUIO JITA0OPATOPHBIX XHWMHYECKHUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPraHW3MBbl ONMPEIACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3INYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HaydHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTHYECKH
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1auei.
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pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHMSI OPraHUYECKUX coeMHeHu A. M 8 bubmorexa HOK
) p P & T https://myschool.edu.ru/
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yriesogopoasbl
1 [IpenenbHble yrieBogOpOAbI — AJIKAHBI, 5 bubnnoreka [JOK
) LIMKJIOAJIKaHbI https://myschool.edu.ru/
29 HenpenenbHbie yrieBogopoOIbl: aaIKEeHbI, 14 | bu6mmoreka [IOK
' AJIKAIMCHBI, AJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomaTH4ecKue yriaeBoaopoabl (apeHbl 8
p 4 AOpOIB (ap ) https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M MX 4 bubmuorexa [JOK
' nepepadoTKa https://myschool.edu.ru/
bubmuorexa [JOK
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
P g yr JIOpOAL https://myschool.edu.ru/
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubmuoreka [JOK
3.1 Cruptel. ®enon 11 1 1

https://myschool.edu.ru/




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

32 keToHbl. KapOoHOoBbIE KUCIOTHL. CII0KHBIE 21 bubmmorexa [HOK
https://myschool.edu.ru/
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YTIeBOzEL ? https://myschool.edu.ru/
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 bubmorexa [OK
https://myschool.edu.ru/
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
bu6mmoreka [JOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COSMHEHUS https://myschool.edu.ru/
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://myschool.edu.ru/
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILIECTB https://myschool.edu.ru/
bubnunoreka LIOK
1.3 XUMHYECKUE PEAKIIUU 19 1 3
peakt https://myschool.edu.ru/
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi Xumust
bubmmoreka IIOK
2.1 Hemertamier 31 1 3
https://myschool.edu.ru/
b K
2.2 Mertanibl 23 1 2 nommorexa [0
https://myschool.edu.ru/
Hroro no pazneny 54
Pa3gen 3. XumMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
’ ’KU3Hb https://myschool.edu.ru/
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne i/

Tema ypoka

[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
MPEACTABICHUE O
MHOT'000pa3uu
OpraHUYEeCKUX
COCIMHEHU I

DJNEeKTPOHHOE CTPOECHUE
aToMa yriepoja
(ocHOBHOE 1
BO30YKIEHHOE
coctosinus). BasieHTHbBIC
BO3MOYKHOCTH aTOMa
yriaepoaa

XuMu4eckas CBs3b B
OpPTaHUYECKUX
COCIMHEHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H,
CIIO0COOBI pa3phiBa CBsI3el

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

04.09.2023

05.09.2023

06.09.2023

DJIeKTPOHHbBIE

uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

Teopus crpoeHus
OpPraHNUYECKUX
coenuHeHu A. M.

11.09.2023

https://myschool.edu.ru/




byrneposa

Buael nzomepuu:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
OnekTpoHHbIC 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COEAMHEHHI

[IpencraBnenue o
KJIacCU(PUKALUH U
CHCTeMaTH4YecKast
nomenkinarypa (IUPAC)
OpPTaHUYECKUX BEUICCTB

Knaccudukanms peakiuit
B OPraHUYECKOW XUMUU

12.09.2023

13.09.2023

18.09.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

CucreMarusanus u
000011IeHE 3HAHUH T10
TEME

19.09.2023

https://myschool.edu.ru/

AJKaHBI: TOMOJOTHYECKUH
psn, obmas hopmyIa,
HOMEHKJIaTypa U
HU30MEPUS, FJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

20.09.2023

https://myschool.edu.ru/

10

duznueckue u
XUMHUYECKUE CBOUCTBA
AJIKAaHOB

25.09.2023

https://myschool.edu.ru/

11

HaxoxneHue aikaHoB B
npupoje. Criocoos!
MOJyYECHUS U IPUMEHEHUE

26.09.2023

https://myschool.edu.ru/




12

13

aJIKaHOB

[{ukmoankaHbl: 00IIast
bopmyiia, HOMEHKIIATypa
U U30MEepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOKCTB, CITOCOOBI
MOJIYUYCHHUA U IPUMCHCHUC

Pemenue pacu€tabix
3a/1a4y Ha OINpeeIeHUE
MOJIEKYJISIPHOHN (OPMYITBI
OpraHUYECKOro BEIECTBA
10 MaCCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB,
BXOJSIINX B €TO COCTaB.
CucremaTtuzanus u
000011IeHIEe 3HAHU 110
TeMe

https://myschool.edu.ru/

27.09.2023

https://myschool.edu.ru/

02.10.2023

14

15

AJIKEHBI: TOMOJIOTUYECKU I
psn, obmas hopmya,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYIL.
CrpykTypHas u nuc-
TpaHC-U30MEpHS AIKEHOB
dusnyeckue u
XUMHUYECKHUE CBOKCTBA
ankeHoB. [IpaBuio
MapkoBHHMKOBa

https://myschool.edu.ru/

03.10.2023

https://myschool.edu.ru/

04.10.2023




16

17

18

CriocoOsl motyueHus u
MIPUMEHEHUE AJTKCHOB

[IpakTrueckas padota No
1 o teme "llonyyenue
STHJIEHA U U3yYEHHE €ro
CBOMCTB"

Pemenne pacu€rHbix
3aJa4y Ha ompeseeHne
MOJIEKYJISIPHOM (hOpMYyJIbI
OpPraHUYECKOro BELIeCTBa

09.10.2023

10.10.2023

11.10.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

19

20

AnKagueHEL:
CONPSIKEHHBIE,
M30JIUPOBaHHbIC,
KYMYJIMPOBAHHBIE.
OcobeHHOCTH
3JEKTPOHHOTO CTPOEHUS

XHUMHYECKHUE CBOMCTBA
CONPSKEHHBIX TUEHOB

16.10.2023

17.10.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

21

[

Crnioco0sl mostyueHus u
MPUMEHEHHE AJKaIMEHOB

AJIKUHBI:
TOMOJIOTHYECKUH psf,
obmas hopmyna,
HOMEHKJIATypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII,
¢u3nveckre CBONCTBA

18.10.2023

23.10.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

23

XUMHYECKHE CBOMCTBA

https://myschool.edu.ru/




24

AJIKNHOB

KauecTtBeHHbIE peakiuu
Ha TPOMHYIO CBA3b

24.10.2023

25.10.2023

https://myschool.edu.ru/

25

26

27

CriocoObI mosryueHust u
NPUMECHEHHE AJIKHHOB

Pemenue 3amau: pacuérsl

110 YPaBHEHUIO
XMMHYECKON peaKiuu

CI/ICTeMaTI/BaI_II/IH u

0000111eHYE 3HAHUHA 110
TEME

07.11.2023

08.11.2023

13.11.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

28

29

30

ApEHBI: TOMOJIOTUYECKUI

psia, obmas popmyia,
HOMEHKJIaTypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI
OeH30J1a ¥ TOJIyoJIa, UX
¢u3nueckue cBoiicTBa

XHUMHUYECKHE CBOMCTBA
apeHOB: peaKIuu
3aMelleHUs
XnMHuUyeckre CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHMUS,
OKHCJICHHE TOMOJIOTOB
OcH30I1a

14.11.2023

15.11.2023

20.11.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

31

OcobennocT

https://myschool.edu.ru/




32

33

XUMHAYECKHX CBOHCTB
cTuposia

Pemenue pacy€Tupix
3a/la4 Ha orpesieNieHue
MOJIEKYJISIPHOI (pOpMYIIBI
OpPraHUYECKOTO BEIIEeCTBA
CriocoOpl mostyueHus u
MIPUMEHEHHE aPEHOB

21.11.2023

22.11.2023

27.11.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

34

35

36

37

38

T'eneTnueckas cBsI3b
MEXKY pa3InYHbIMU
KJIaCCaMH YIJIEBOAOPOJOB

Pacuérsl 10 ypaBHEHUAM
XMMHYECKUX PEAKIIUH.
CucremaTtuzanus u
0000111eHIe 3HAHU 110
TeMe

[Ipuponusbii ras.
[TonyTHbIe HEDTAHBIE
rassl

KameHHbI#1 yrons u
MPOAYKTHI €T0
nepepadoTKu

Hedtb 1 ciocoOs! e€
nepepadoTKH.
[TpumeHeHHne TPOTYKTOB
nepepadoTku HepTH

28.11.2023

29.11.2023

04.12.2023

05.12.2023

06.12.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

39

T'enetnyeckas cBsI3b
MEXIY Pa3TnIHBIMHU

11.12.2023

https://myschool.edu.ru/




40

41

42

Kj1acCaMH yrjii€Boaopoa0B

lManorenonpousBoaHbIE
YTIIEBOIOPOOB:
AIEKTPOHHOE CTPOCHHUE;
peaxkuuu 3aMerIeHus
rajoreHa

JeiicTBue 1ienoyei Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
JIATAJION€HAIKAHOB C
MarHueM U HUHKOM

CucremaTuzanus
0000111eHYE 3HAHUHA 110
pazneny "YrieBogopoasl"

12.12.2023

13.12.2023

18.12.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

43

44

KonTponbHas padora no
Teme "YrieBogopoas”

IIpenenbusie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHM AL,
obmas popmyna,
CTPOEHHE MOJIEKYII,
U30MEpPHUsI, HOMEHKIIATYpA,
KIaccupUKaIus,
¢dusnveckrue CBONCTBA

19.12.2023

20.12.2023

https://myschool.edu.ru/

https://myschool.edu.ru/

45

XUMHUYECKHUE CBOMCTBA
MPEeACIIbHBIX
OJIHOATOMHBIX CIIUPTOB

25.12.2023

https://myschool.edu.ru/

46

CriocoObl TOTy4eHHS U
MIPUMEHEHHE

26.12.2023

https://myschool.edu.ru/




47

48

OJHOATOMHBIX CITUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa
U30MepHsi, 0COOCHHOCTH
(bUBUYECKUX U
XUMHAYECKHX CBOHCTB

MHOroaroMHsbl€ CIIMPTHI:
STWICHIJIUKOJIb U
ITIMLEPUH, UX (pu3ndeckue
U XMMHYECKHE CBOMCTBA

27.12.2023

09.01.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

49

CriocoOpl mostyueHus u
IpUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB

10.01.2024

https://myschool.edu.ru/

50

DEeHOJI: CTpOEHHUE
MOJIEKYJIbI, PU3NYECKUE
cBOMCTBA. TOKCUYHOCTH
(dbenomna

15.01.2024

https://myschool.edu.ru/

51

52

XHUMHYECKHUE CBOMCTBA
(dbenomna

CriocoObl nostyyeHust u
NpUMEHEHHe (eHoa

16.01.2024

17.01.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

53

[IpakTuueckas pabora Ne
2. Pemienne
HKCIEPUMEHTATBHBIX
3a1a4 1o reme "CrnupTsl U
¢benomnsr"

22.01.2024

https://myschool.edu.ru/

54

CucreMaTusanus "
000011IeHNE 3HAHUHA T10

23.01.2024

https://myschool.edu.ru/




55

56

57

TEMC

Anbaeruipl ¥ KETOHBI:
AJICKTPOHHOE CTPOCHUE
KapOOHWJIBHOU T'PYIITIHI;
TOMOJIOTUYECKHE PSIbI,
obmas hopmyia,
U30MEpHsl U
HOMEHKJIaTypa

ANbIeruasl 1 KETOHBI:
(hU3UYEeCKre CBONCTBA;
peaKIMu MPUCOSTUHEHUS

Peakuuu okucieHus u

Ka4YCCTBCHHBIC PCAKIIKU
AJIbACTUI0OB U KETOHOB

24.01.2024

29.01.2024

30.01.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

58

59

60

61

Crnioco0sl nostyueHus
AJIBJICTU 0B 1 KETOHOB

OIHOOCHOBHBIE
npeneabHble KapOOHOBBIE
KHCIOTBI, 0COOEHHOCTH
CTPOCHHMS KX MOJICKYJT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoiicTBa

XUMHUYECKHE CBOMCTBA
MpeAeNIbHbIX
OJHOOCHOBHEIX
KapOOHOBBIX KUCIIOT

31.01.2024

05.02.2024

06.02.2024

07.02.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




62

63

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOHN KHUCIIOTBI.
Mmuoroo6pasue
KapOOHOBBIX KHUCJIOT

Oco0EHHOCTH CBOMCTB:
HeTIpeACIbHBIX 1
apOMaTHIECKHIX
KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITUX KapOOHOBBIX
KHCJIOT

12.02.2024

13.02.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

64

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

14.02.2024

https://myschool.edu.ru/

65

66

67

68

CriocoOblI nostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHCIIOT

CrnoxxHbie 3(upsbL:
TOMOJIOTHYECKHH PAI,
obmas popmyna,
HA30MEpUs U
HOMEHKJIaTypa

dusnueckue u
XUMUYECKHUE CBONCTBA
3¢upoB

Pemrenne pacu€THbIX
3a/1a4: 110 YPaBHEHUIO
XUMUYECKOH PEaAKLUU, Ha

19.02.2024

20.02.2024

21.02.2024

26.02.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




69

70

71

72

73

oIpeJiesIeHue
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEIIECTBA
[IpakTrueckas padota No
3. Pemenue
HKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
"KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upsr"”

JKupsr: ctpoenue,
(dbuznveckue u
XHMHYCCKHE CBOMCTBA
(runposnus)
OCoOEHHOCTH CBOICTB
KHUPOB, COJEPIKAIINX
OCTaTKH HEeMpeIeIbHBIX
XKHUPHBIX KHCITOT. JKUphI B
MIPUPOJIC

MpEl1a KaK COJIH BBICIINX
KapOOHOBBIX KUCJIOT, UX
MOIOIIIee ICHCTBHE.
ITonsatue o
CUHTETHYECKHX MOOIIUX
cpenctBax (CMC)
I'eneTnueckas cBs3b
yTIEBOJIOPOAOB U
KHCIIOPOJICOCPIKAIINX
OpraHUYECKUX BEIIECTB

27.02.2024

28.02.2024

04.03.2024

05.03.2024

06.03.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

74

Pacuétel 1o ypaBHEHUAM

https://myschool.edu.ru/




75

XHUMHUYCCKUX peaKHI/Iﬁ

CucreMaTuzanus u
0000111eHNE 3HAHUHA 110
TEME

11.03.2024

12.03.2024

https://myschool.edu.ru/

76

OOm1ast xapaKTepUCTHKA
YIJIEBOJIOB U
KJIaCCU(UKAIIHS
yTIIEBOJOB (MOHO-, TU- U
MOJIMCAXaPUIbI)

13.03.2024

https://myschool.edu.ru/

77

Monocaxapusl:
(du3HUecKre CBOMCTBA U
HAXOJXK/ICHHUE B MIPUPO/IC

18.03.2024

https://myschool.edu.ru/

78

79

80

81

[IpuMeHeHue rroKo3sl, €€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTH
OpraHusma

Jucaxapupl: caxapo3sa,
MajabTO3a U JIaKTO3a.
Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXAPHUJIOB

[Monucaxapuasl: cTpoeHUE
MaKpOMOJIEKYII,
¢buznueckue u
XHMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

ITonsaTue 00
I/ICKyC CTBCHHBIX BOJIOKHax

19.03.2024

20.03.2024

01.04.2024

02.04.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

82

Pemenue pacueTHbIx

https://myschool.edu.ru/




83

84

85

86

3a71a4 Ha OIPElIEIICHUE
JIOJIM BBIXO/1a MPOAYKTA
peaKuru OT TEOPETUUYECKHU
BO3MOYHOTO

CucremMaru3anus u
0000111eHYE 3HAHUHA 110
pazneny

KontposbHas padota mo
TEME
"Kucnopoacoaepxariue
OpraHUYECKUE
coeauHeHu"

AMUHBL: KIacCU(pUKALHS,
CTPOEHHUE MOJIEKYJI, 0011ast
¢bopmyna, uzomepus,
HOMEHKJIaTypa
¢u3nueckue cBoicTBa

XUMHUYECKHE CBOUCTBA
anudaTuyecKux aMMHOB

03.04.2024

08.04.2024

09.04.2024

10.04.2024

15.04.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

87

AHWINH: CTPOEHHUE
aHWJIHNHA, 0OCOOCHHOCTH
XUMHUYECKHUX CBOHCTB
aHWJIMHA

16.04.2024

https://myschool.edu.ru/

88

Crioco0sl mostyueHust u
MIPUMEHEHHE
anuaTHIECKUX aMUHOB

17.04.2024

https://myschool.edu.ru/

89

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa u
n3omepus, pusnyeckue

22.04.2024

https://myschool.edu.ru/




90

91

92

cBoiicTBa. OTHEILHEBIE
MpEeACTaBUTEH O
AMUHOKHCIIOT

XUMU4JeCcKre CBOMCTBA
aMHMHOKUCJIOT, UX
OMOJIOrMYEeCKOe 3HAUYCHHUE
amuHokuciior. CuHTE3 U
TUAPOJIN3 TIENITUIOB
benku xak nmpupoaHbIC
MOJIUMEPBI; CTPYKTYPHI
0eIKOB

XHUMHYECKHE CBOMCTBA
0eIKOB

23.04.2024

24.04.2024

29.04.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

93

A3zoTcoaep:kalme
IreTCPOUKINYICCKHUC
COETMHEHUSI.
HyKJ'IGI/IHOBLIG KHCJIOTHI.
COCTaB, CTPOEHUE U
Ouosoruyeckas poib

30.04.2024

https://myschool.edu.ru/

94

95

[IpakTuueckas pabora Ne
4. Pemenue
AKCIIEPUMEHTAITBHBIX
3a/1a4 1o TemMe
"A3oTcoaepkaliue
OpraHHYEeCcKue
coeIMHEeHUs "

[TpakTuueckas padora No
5. Pemntenue
AKCIEPUMEHTAIIbHBIX

06.05.2024

07.05.2024

https://myschool.edu.ru/

https://myschool.edu.ru/




96

97

3aJ71a4 10 TEME
"Pacrio3HaBanue
OpraHuYeCcKux
coequHeHnn"

KontposbHas pabota mo
Teme "A3oTcoaepxkaniue
OpraHUYEeCKUe
coeauHeHus"

OCHOBHBIE TTOHSTHSA
XHUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNN U METOIBI MX
CHHTE3a —
MOJUMEepU3alus 1
MOJTUKOHJICHCAITHS

08.05.2024

13.05.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

98

99

100

101

IInacTtmaccel. YTunusanusa
1 nepepaboTKa IIacTUKA

OnacToMepsl:
HATypaJbHbIN
CUHTETHUYECKNE KAydyKH.
Pesuna

BomokHha: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC.
HOJII/IMCpBI CII€IuaJIbHOIro
Ha3Ha4YCHUA

[TpakTuueckas padora No
6. Pemienue
AKCIIEPUMEHTAITLHBIX

14.05.2024

15.05.2024

20.05.2024

21.05.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




102

3a7a4 [0 TEME
"PacriozHaBanue
mIacTMacc v BOJIOKOH"

O60061eHue u
CUCTEeMAaTU3alUs
M3Y4YEHHOI0 MaTepuaa 1o
TeMe
"BricokoMoOneKysIpHbIE
coelMHEeHHS "

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102

22.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM
aneMeHT. M30Tomnsl

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK aTOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemMeHThI)

Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM
opOuTansm

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOAHUH

SHCKTpOHHHe KOH(I)I/Il"ypaI_II/II/I HOHOB.
SHCKTPOOTPI/II_IaTCHBHOCTI)

[Tepuonnueckuii 3akoH u [lepronnueckas
crucTemMa XuMudeckux anemeHToB /1. U.
Menzeneesa, cBs3b C COBPEMEHHOM TEOPUEM
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHNYECCKHUX DJIEMCHTOB U O6pa3yeMI)IX 150.%058
IMPOCTBIX U CIOKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

Cucremarusanys 1 0000IeHNE 3HAHUHN 110




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoNIeKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. Turbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIE pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

17

18

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpoB

Pemenue 3amau ¢ ucnosb30BaHUEM MTOHATHH
""MaccoBast 10Ji1 paCTBOPEHHOIO BellecTsa',
"MoJsipHast KOHUeHTpanus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TEME




20

Kontposnbhast pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneea", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NTPU
XUMHYECKHUX PEAKIMIX

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanu3atopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

27

OO6paTtuMble U HEOOpATHMBbIE pEaKLUU.
XUMHUYECKOE pABHOBECHE

28

29

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

DnekTponuTrueckas auccounanusi. CuiabHble
U ciadbie AeKTponuThl. CTeneHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH)
pacTtBopa

31 I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBopax 3JEKTPOIUTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XuMuUecKkre peakliuy B pacTBOpax
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxuenime OKUCIUTEIN U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJNEeKTPOIN3 PACTBOPOB U PACIIABOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB

38 Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme "Xumuueckue
peakuun"
ITonoxenune Hemeramios B [leprnognueckoit

40 cucTeMe XxumMuueckux snemenTos /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nUecKre CBONCTBA HEMETAIIOB

41 AmnoTponusi HeMeTauioB (Ha pumMepe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XAMHUYECKHE CBOMCTBA. [ Mapu bl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"anorensr"
Kucnopona: naGopatopHsie u

47 IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS,
du3nyeckue U XuMuueckre cBoictra. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 Oxcupl 1 NEPOKCUIBI

49 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
Cepa: HaXOXXJEeHHE B TIPUPOJIE, CTIOCOOBI

50 MONy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

53 [IpakTuueckas padora Ne 5. Pemenue

IKCIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPHU/IbI

55 Kucnopoaconepxaiiiue coeTuHEHUS a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI

56 [TpumeHeHue a30Ta U €ro COeTUHEHU.
A3oTHBIE YyIOOpEeHHS
®Dochop: HaXOXKIEHHUE B IPUPOAE, CIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMUYECKHE
cBoricTBa. Dochuasr u pochun

58 Oxkcunsl pocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHHH.
®dochopHbie ynoopeHus
[Tpaktuyeckas padora Ne 6. Perenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHeHus"
VYraepon: HaXOXJIeHNE B TIPUPOJIE,

61 QIOTPONHbBIE MOAU(DUKALIUY; PU3HUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

& Oxkcua yrinepona(Il), okcun yrinepoga(IV),
yroJibHas KMCIIOTa U €€ COoNH

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4yeHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpemHHEBasK KHCIIOTA,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

06 CrexJ10, €ro nojy4eHue, BU/Ibl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremarusanys U 0000IeHNE 3HAHUHN 110
teme "Hemerasr"

69 KonTpoapHas padora o teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKLHs OMUO0K
[Tonoxxenne meramnos B lleprnoanueckon

71 cHUCTEME XUMHUUYECKUX JIEMEHTOB.
OCOoOEeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[TprMeHeHHEe MeTaIoB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust meranioB

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HallpsHKEHUH

75 MeTaiioB. O61mue crnocoobl NOTyYeHUS
METaJIJIOB
OOmas xapakTepucTika Metaios [A-
rpymisl [leproanyeckoi cucteMbl

76 XAMHUYECKHUX 3JIEMEHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77 OO6mas xapaktepuctuka metaiuioB ITA-

rpynmnsl [leppoandeckoi cuctembl




78

XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOICTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJJIOMUHMS, UX
IIPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckast padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEME
"MeTasisl IJIaBHBIX MOArpyHH”

83

OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIxX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Du3nyecKue 1 XMMHUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coeMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

Pur3nyecKue 1 XMMUYECKUE CBOMCTBA Keje3a
u ero coenuHenui. [lonyyenue n
IIPUMEHEHHUE CILIABOB XKEIE3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEIU U




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME
"Mertaisl TOOOYHBIX ToArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

91 O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO
Marepuaiia o treme "Metauib"

92 KonTpomnpHas padbora o Teme "Metamibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHuN yCTOHYMBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsTHE 0
Hay4HbBIX METOJIaX MCCIIEIOBAaHHUS BEIIECTB
Hay4Hble IPUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HeHUE OKpY Karolen
CpEeJbl U €ro MOCeICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMun B o0ecrieueHnu
MMHUIIEBON 0€30IIacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

BbriToBas xumus




XuMus B CTPOUTENBCTBE. BaxHeiine

100 CTPOUTEJIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepUabl
101 XUMHS B CEJIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC yI00pESHUS
102 CucrtemaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOINMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 10 kimace/ Epemun B.B., Ky3emenko H.E., J/Ipo3noB A.A., Jlyaun B.B.;
o penakuueit Jlyamna B.B., O0miecTBo ¢ orpaHnyeHHONH OTBETCTBEHHOCTHIO
«JIPODAY; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemenuemy.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Metonuueckoe nocobue K YYCOHUKY B. B. Epemuna,
H. E. Ky3bsmenko, B. W. Tepenuna wu qp. «Xumus. YriIyOJIeHHBIH
ypoBenb». 10 kimacc / B. B. Epemun, A. A. [po3nos, . B. Epemuna, B. H.
MaxoHuHa, 0. 1O. CumoHOBa, 2. 1O. Kepumos. —
M. : Ipoda, 2018. — 339 c.: u.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

http://him.1september.ru Enunas komnekmust 1[OP: IlpenmeTHas KoJuieKuus
«XuMuUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuyHbIE
skcniepuMeHThl: xumusa. Komnekuusa Poccuiickoro 061eo6pa3oBaTenbHOIO
nopTana

http://experiment.edu.ru AJIXUMHUK: CalT JLIO. AnukOepoBoi
http://www alhimik.ru Bcepocculickass onummnuaga IIKOJIBHUKOB MO XWUMHH
http://chem.rusolymp.ru  Opranuueckas XuMUs: 3JCKTPOHHBIH Y4EeOHUK IS

cpenHeu [ITKOJIBI
http://www.chemistry.ssu.samara.ru  OCHOBbl XUMHH: 3JEKTPOHHBIA Yy4EOHUK
http://www hemi.nsu.ru OTKpBITHIN KOJUIEK: Xumust
http://www.chemistry.ru JuctaHimoHHas OJIUMITHA/A o XUMUH:

TEJIEKOMMYHHUKAITUOHHBIN oOpa3oBaTeIbHBIM IIPOEKT






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846730
Bnageney CamoxuHa Hatanuwa OneroBHa

OeicTevTened C 05.09.2023 no 04.09.2024



http://www.tcpdf.org

		2023-12-26T01:04:10+0500




