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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOecHeunTh O0O0IEe00pa30BATEIBHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3aluax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUN K YPOBHIO IOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U PA3BUTHSI, 00YUAIOIIUXCS CPEICTBAMHU TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0Opa30BaTeNbHBIX JIOCTWKECHHM, OOydJarouuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4eHUs B paMKax OTIENbHBIX mpoduiiei, mnpegycmaTpuBaet



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeJiaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh H3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-TI0O3HABATENbHBIX  JACMCTBHI  00ydarIlerocs IO OCBOECHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpkKaHUS Y4YEOHOro MpeaMeTra «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOTO0 UM YriayOJEHHOTO YpPOBHEM B CHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUAJIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHre M YIUIyOJIeHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKH
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpedboBanuii ®I'OC COO k miaHUpyeMbIM pe3ysibTaTaM OCBOCHHUs (eliepanbHOn
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3aliu y4eOHOro Tpyna M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnn MoaxoA0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS peakUui,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpPOEHMH aroMa. XHUMHYECKass CBs3b OOBACHAETCS C TOUYKU 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH IIPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa il KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 60ab110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONbLINI yAENbHBIN Bec OyneT UMETh OpraHuveckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, OEIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBIIAETCS (DOPMUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTU, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpEJIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00 yJaroIuxcs OCO3HAaHHOI'O ITIOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus mpo0JieM, CBA3aHHBIX C XUMUEH, POTrHO3UPOBAHUSI,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUH O HAYYHBIX METOAaX TO3HAHUS, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B mnmaHe peanmu3anuu TepBOOYEPEAHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH WU3YUCHUU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MIPUOOPETAIOT TaKKUE 1SN U 3a/1a4H, KaK:

e BOCHHUTaHHE YOCKIEHHOCTH B II03HABAEMOCTH SIBJICHUN IIPHUPOJIHI,
YBOKEHHUS K TMPOLEcCY TBOpPUECTBA B OO0JACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUM B XUMHUHU, (POpMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAIIMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CaMOBOCIIMTaHHWIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIIBHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM oOydaromuxcs, (GpopMHpOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (¢opMupOBaHWE yYMEHHUM M HABBIKOB Pa3yMHOI'0 MPHPOIOTOIb30BAHMS,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

B coorBercTBMH € Y4YeOHBIM IVIAHOM THMHAa3uM padoyasi mporpaMma
paccyuTaHa:
OO6miee 4KCiIO YacoB, MPEIYCMOTPEHHBIX ISl U3YUYCHUS XUMHUU Ha YTIIyOJICHHOM

ypOBHE cpeaHero odiero oopasoanusi, coctaisier 340 yacon: B 10 kiacce 170 —
4acoB, B TOM 4Uuclie BHyTpUnpeameTHbiil Mmoayib (BIIM) «Pewenue ynpasxcuenui
U 3a0a4 no opeanudeckou xumuuy — 68 uacos 6 200.

B 11 kmacce Ha 170 yacoB B roA: y4eOHbIi Kypc — 170 yacoB B roA B TOM YHCIIE
BIIM «Xumuueckuii npakmukym no peuienuro pacyémnuix sadauy — 68 uacoe 6 200.



COJEP)XAHUE OBYUEHUASA
10 KIACC OPIrAHUYECKASA XUMMUS

Teopernueckne 0CHOBbI OPraHUYECKO XUMHUMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OpraHUYEeCKUX COCTUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa YIJepojia. XHMHUYECKasl CBSI3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKUenTopHbI). TUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpuHapHasi, 1BOMHAs W TpouHas cBsi3b. CIOCOOBI pa3phiBa CBSI3EH B MOJICKYJIAX
opraHuveckux BemecTB. [loHsATHE O CBOOOTHOM pagukane, HyKIeopuie W
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIC MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUCHHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble W CTPYKTYpHbIE  (OPMYJIBIL.
CrpykrypHble (OpMYJIbI pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUM (MHAYKTUBHBIN 1
ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukauu opraHudeckux BemiectB. [loHsTue o
dbynkunonagbHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiIacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HArpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYd OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanbl. 'oMoornueckuii psj ankaHoB, o01mias GopMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJN AJIKaHOB, SP°-
ruOpuan3alus aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
QJIKAHOB.

XWUMUYECKHE CBOWCTBA aJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpHU3allui,
JETUIPUPOBAHUS, ITUKIU3AINH, TUPOJIN3a, KPEKUHTa, TopeHus. [Ipencrasienne o
MEXaHHU3Me PEaKIuil paJuKaJIbHOrO 3aMEILICHHUS.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcobeHHoCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) HUKJIoaIKaHOB. CIIOCOOBI MOJTyUYEHUsI U IPUMEHEHHUE
IUKJIOAJIKAHOB.

Ankenpl. ['oMoyiormaeckuii psii aakeHoB, obOmas (Gopmysia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpuueckas
(umc-Tpanc-) uzomepusi. PU3NUECKUE CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakuuu TNPUCOECIUHEHUS, 3aMEIEHUS B O-MI0JIO)KEHHWE IpU JIBOMHOM CBA3M,
nonuMmepusanuu 1 okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOIyYeHUS U IPUMEHEHHUE aJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYy4YEHUs U IPUMEHEHUE aJTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. Ou3nyeckue CBOMCTBA AJKMHOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU PUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
oKucieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHBIE peakiui Ha TPOWHYIO CBsA3b. COCOOBI MMONYYEHUS U MPUMEHEHUE
QJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apEeHOB. XHMHYECKHUE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHM), PU(POPMUHT, MHUPOIIU3.
[TpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.



DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIICHHUsI TaJloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIYy, THAHOTPYIIITY,
amMuHOTpymmy. J[lelicTBHe Ha TaJIOTCHIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO
pactBopa mEnoun. B3auMozeiicTBue nurasoreHajdKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpPTaHUYECKUX BEIICCTB.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M WX IMpeBpaIleHUIl:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEepMaHraHaTa Kalivs, B3aUMOJICUCTBUE AalleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcupa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yTaepo/ia ¥ BOJAOPO/ia B OPTaHMUECKUX BEUIECTBAX, MOJIYyYCHUE STUIICHA U U3yUYCHUE
€ro CBOWCTB, O3HAKOMJIeHHE ¢ Koyuiekiusamu «Hedts» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3WHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNpPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenbHbie OoAHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoda). ['oMonorumdeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa ® Kinaccupukamms. Dusudeckne CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CHHUPTOB. BomopoaHbie CBSI3M MEXAY MOJICKYJAMH CIIHPTOB.
XUMHUYECKHE CBOMCTBA: peaKIMM 3aMEIICHUS, JeTUApaTalliid, OKHUCICHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMH ©  HEOPraHWYECKHUMH  KHCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOTOaTOMHBIC CHHPTHI — JTHJICHIJIMKOJIb W TIWlepuH. Duzndueckue u
XUMHUYECKHE CBOMCTBA: PEaKIINU 3aMEIICHUS, B3aUMOJICHCTBUE C OPTaHUISCKUMH U
HEOPTaHWYCCKUMH KUCJIOTaMHU, KaueCTBEHHAs PEaKITUsl HA MHOTOATOMHBIC CITUPTHI.
[IpencraBienne o MexaHU3ME peakiuii HyKJIeo(GuIbHOTO 3aMmenieHus. JleiicTBue Ha
opranu3m yenoBeka. CriocoObl MOIy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®cHon. CTpoeHHME MOJCKYNBl, B3aMMHOE BIIMSHHEC THIAPOKCOTPYIIIBI H
O0eH3oapHOTrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX
cBoiCcTB (enona. KadecTBeHHbie peakimu Ha (eHosl. TokcuuHOCTH (PeHora.
Crnioco6b1 osrydenust u npuMenenne penomna. Genondopmanbaeruanas cMoma.

KapOoHwibHbIE COETUHEHUSI — alTbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWMJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKHE PSAABI allbJETHIOB U KETOHOB, OOIIas



dbopmyrna, mzoMepuss U HOMEHKJIaTypa. DuU3HUEeCKHUE CBOWCTBA AallbJIETHAOB M
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha anbaerujbl. CrocoObl
MOJy4YEHUS U TPUMEHEHUE aJIbJETHUI0B U KETOHOB.

OHOOCHOBHBIE TMpeJiebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @U3nuecKkrue CBOMCTBA
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KHCJIOTHBIC CBOMCTBA,
peakius ATepudUKaAIId, PEAKIUH C Y4YacTHEM YIJICBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHI. I[loHSATHE O MPOM3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPENCTbHBIX W apPOMATHUCCKUX KapOOHOBBIX KHCJOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCHUKAPOOHOBBIX KHCIOT. [IpemcTaBuTeM BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, IaJbMHUTHHOBAS, OJICMHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMosornueckuil psan, oOmas ¢opmyia, U30MEpUS U
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckie 1 XUMHYECKUE CBOWCTBA KUPOB: THAPOJIU3 B
KHCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUpPO/IE.

MBpbLTa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIICE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaieBoaoB (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIIOKO3a, (PpyKTo3a, TallakTo3a, pudo3a,
ne30kcupu0o3a. GuU3NUecKue CBOMCTBA U HaxojaAeHUE B mpupoje. PoTocuHTE3.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
IPYII, CIHMPTOBOE M MOJIOYHOKHCIOEe OpokeHue. [IpumeHeHHe TIIFOKO3bI, €&
3HAYEHHUE B KU3HEIEITEILHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBpnuMBaromye U HEBOCCTaHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTeH W 1eunono3a. CTpoeHHe MaKpoOMOJIeKYJl Kpaxmania, TJIMKOTeHa |
HeJUTEOJI03bl.  DU3MYECKHE CBOMCTBA KpaxMmalia W ILEJUIIJIO3bl. XHUMHUYECKHUE
CBOMCTBAa KpaxMalsla: THAPOJIN3, KA4ECTBEHHAs] pEakius C HOJOM. XHMHYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUAPOJIN3, TOTyuyeHne 3GUpOB 1eiuToo3bl. [loHstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIIepUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
PacCTBOPUMOCTD Pa3JIMYHBIX CIIMPTOB B BOJIE, B3AaMMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHHE STWJIOBOTO CIMpPTa B ajbJIETU]] Ha pACKAJIEHHONW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA IUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKLHMH Ha aibAeruipl (C THUIPOKCHIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus rmutepruna ¢ THAPOKCUAOM
meau(ll), xumMuueckue CBOICTBa pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHue JKCIEePUMEHTAJIbHBIX 3a7ad 1o TemMaM «Crnuptel ¥ (EHONbIY,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A3oTcoepxaliue OpraHuyecKue coeJuHeHMs.

AMMHBI — OpraHMYEcKUe MPOU3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¢ apoMaTHYECKUE; TIEePBUYHBIC, BTOPUYHbIE M TPETUYHBIC.
Crpoenne moliekys, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
CBOICTBa. XMMHYECKOE CBOWCTBA alM()aTUIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHNE, B3aUMOJCHUCTBUE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIVH — IPEACTABUTENb aMUHOB apOMaTHIECKOro psiaa. CTpOCHHE aHWINHA.
B3auMHoe BIMAHHME Tpynn aroMOB B MoJeKyle aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUS] M NpUMEHEHHE anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH307Ia.

AmuHOKMCIIOTEL.. HOMeHKIaTypa u nuzoMepusi. OTaenbHbIE IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @OU3WYecKue CBOMCTBA  AMUHOKHUCIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCMHEHMM, peakuus MOJMKOHACHCAllUK, oOpa3oBaHUE MENTUIHOW CBS3H.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHeie nosmMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKH, pEelIeHUuE OHKCICPUMEHTAJbHBIX 33Jad [0 TeMaM
«A30TcoepKalle OpraHu4ecKkue coeIMHeHnus» U «Pacno3HaBaHrne OpraHUuYeCKUX
COCIVHEHUI.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALMS U MOJTUKOHAEHCALUS.

[TonmumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATHIIEH, MOJUIIPOIIHJIEH,
NOJMBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJMdTUIIEHTepePTanar). Y Thin3alus U nepepadoTka miacTuka.



DnacTomepsl: HaTypaIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3IaraeMble NOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIIEPUMEHTAJBHBIX 3adad mo Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérnsie 3agaum.

Haxoxnenne MonexkynsipHOH (QOpMyJIbl OpPraHWYeCKOro COEOUHEHHS IO
MacCOBBIM JI0JISIM JIEMEHTOB, BXOJSAIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE I0JH
BBIX0/1a IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpenMeTHbIE CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATWUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHSTUS: SIBJICHUE, HAYYHBIN (DaKT, rUnoTesa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJECHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorusi: kjeTka, opraHu3M, JKOcUCTeMa, Ouochepa, Metadboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
doTtocuHTE3, [bIXaHUE, OEJIKH, YIJIEBOABI, JKHUPbl, HYKJICHHOBbIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOTUIMBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MAaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



OcHOBHOe coJep:KaHue NPOrPAMMbI BHYTPUIIPEAMETHOI0 MOAYJISA:

«PeleHue ynpaskHeHu U pacuyeTHBIX 32124 10 OPraHNYeCKON XUMHUID)
nas yuyamuxcs 10-ro kiaacca (68 yaco)

BBenenue B OpraHM4eCcKyr0 XUMHIO

PacueTtHbiii npaktrkyM. KauecTBeHHOE onpeAeneHne yriaepoaa, BOJI0poaa U Xjaopa
B OpraHMYecKHX BellecTBax. PemieHue 3agad Ha BBIBOA (OPMYN OpraHUYECKHX
BEILIECTB IO NPOIYKTaM UX cropaHus. 3oMepusi opraHnuecKux BELIECTB

Bunbt uzomepun. CoctaBieHue CTpyKTypHBIX POPMYIT H30MEPOB

OcoOEHHOCTH  CTpOEHUST U  CBOMCTB OpPraHMYeCKHX coeauHeHuid. Ux
KJIacCU(UKAIIUSI

CocTaBneHue 3JIEKTPOHHBIX (QOPMYIN U CXeM aTOMOB. BajeHTHbIE BO3MOKHOCTHU
aTOMOB XMMHWYECKUX DJIEMEHTOB. BUIbl KOBaJIEHTHOU CBs3U. XapaKTEPUCTUKHU
KOBAJICHTHOU CBsA3U. MexaHu3Mbl 00pa30BaHus U pa3pbiBa.

Knaccudukanus u HOMEHKIIaTypa OpraHUYECKUX COCTUHEHUN.

3aKOHOMEPHOCTH MTPOTEKAHUS PEAKIIMI OPraHUYECKUX COCTNHEHUIN

OcobeHHoCTH OpraHndecKux peakiuil. [lonsTue o MexaHu3Max peaKiui.
PanrkanpHbBIA 1 MOHHBIN Pa3pbIB KOBAJICHTHOW CBS3H

Yrneroopoasl

Aunkanbl. M30Mepusi, HOMEHKIIATypa.

XUMHUUYECKHE CBOUCTBA, IOJIYYEHHUE AJTKAHOB.

[{ukitoankaHbl UX CBOWCTBA U MOJIYYEHHUE.

Pemenue 3ama4y Ha BBIBOJT (DOPMYJIBI 11O TIPOYKTAM CTOPAHUSL.

AnkeHbl. XUMUYECKUE CBOKCTBA, OJyYCHUE.

OcoOeHHOCTH peakIuii OKUCICHUS aJIKEHOB. BnusHue cpeapl Ha MPOIYKTHI
OKHCJIEHUS. COCTABIICHUE YPABHEHUN XUMUYECKOU PEAKIIUU.

AunkanueHbl. XMMUYECKUE CBOMCTBA, MOJYUYCHHE.

Pemienne 3amay mo Teme: HempeaeiabHbIE YIIeBOAOpOabl. BriBoA (Gopmynbl Mo
PEaKIMOHHON CIOCOOHOCTH BEILIECTBA.

ApeHbl. XNMUYECKHUE CBOMCTBA, MTOJTYyYCHHE.

Oco00EHHOCTH XMMUYECKUX CBOMCTB rOMOJIOIOB O€H30J1a Ha MPUMEpE TOJIyoJIa.
OpueHTupylolee AecTBUE 3aMecTUTENEN B OEH301bHOM KOJIBLIE.

['eneTnyeckas CBSI3b yIiIEBOIOPOIOBY

CrupTtel. @enosnsl. [IpocTeie 3upbl

[IpenenbHblE OMHOATOMHBIE CHOUPTHL. [ OMOJIOTMYECKHM psifl, CTPOCHUE U
dbusndeckue cBoiicTBa. BogopoaHas cBs3b.

Xumuueckue cBorctia. [lonyuenune cnupros.

Mmuoroaromusie ciupThl. [IpocThie ahupshi.

DeHobl. ATTBJETUBI U KETOHBI

KapO6oHOBbBIE€ KHCIIOTHI U CHOXKHBIE 3PUPbI

XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIOT. J[ByXOCHOBHBIE KAPOOHOBBIE KHCIIOTHI
Y UX CBOMCTBA.



Hemnpenenbapie KapOOHOBBIE KUCIOTHI.

A30TcoiepKalle OpraHM4eCKUe COSTUHEHUS

Awmwunbl. Knaccudukanus, coctaB, n3o0Mepusi © HOMEHKIIATypa.

Pemienne ynpaxnenuit AHuiMH. OCOOGHHOCTHM AHWIMH — TIPEACTAaBUTEIb
apoOMaTHYECKUX aMHUHOB.

KauecTBeHHbBIEC peaklMM HA OPTraHUYECKHE BEIIECTRA.

Kupsi

Briuncnenne 1011 BbIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUYECKU BO3ZMOKHOTO.
Briuncnenue 1011 BbIX0OJ1a MPOAYKTa PEaKIMU OT TEOPETUYECKU BO3ZMOKHOTO.
YrieBoabl

Briuncnenne mMacchl MPOAYyKTa Peakiluu, €CJIM BEUIECTBO JAaHO B BUJIE PAacTBOpa C
ONPEIEIIEHHON MacCOBOM JIOJIEN.

Briuncnenne mMacchl MpOAYyKTa Peakiiuu, €CJIM BEUIECTBO JaHO B BUJIE PAacTBOpa C
OIIPEICIICHHOW MAaCCOBOMU J10JIEH.

Amunoxkuciotsl. [lentunel. beiaku

['eHeTnyecKkas CBsI3b OPraHMYECKUX BEILIECTB.

Pemienue 3a1a4 1o opraHuyeCcKon XuMHUu

Pemenue 3aJa4Hn Ha MU30BITOK - HCOOCTAaTOK C HUCIIOJIB30BaHHNCM
KHUCJIOPOJOCOACPKAIIMNX OPIraHUICCKUX COGHHHGHHﬁ.
Pemenue 3aJa4Hn Ha MU30BITOK - HCOOCTAaTOK C HUCIIOJIB30BaHHNCM

KHCJIOPOAOCOEPKAIINX OPTraHUYECKUX COCTUHECHUIA.

Pacuer konuyecTBa BEIIECTBA, MacChl, 00beMa MPOIYKTa PEAKIUH, €CIIH UCXOTHOE
BEILIECTBO JIAHO C MMPUMECSIMHU.

Pacuer konuyecTBa BEIIECTBA, MacChl, 00beMa MPOIYKTa PEAKIUH, €CIIH UCXOTHOE
BEILIECTBO JIAHO C MMPUMECSIMHU.

11 KJIACC OBHIASA N HEOPTAHUYECKAS XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH H
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX dJIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(DUTYpaIIMH HOHOB.
DNEeKTPOOTPUIATETBHOCTD.

[Teprnonnueckuit 3akoH u [leproanyeckas cucremMa XUMUUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOIUUECKOTO 3aKOHA U [lepuoanueckor CUCTEMBI
XUMHUUYECKUX  JJIEMEHTOB C COBPEMEHHOW TEOpUEeW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU



MPOCTBIX U CJIOKHBIX BEILIECTB IO TPYIINAM U epUoaM. 3HaY€HHUE IEPUOIUUECKOTO
3akoHa [[.1. MeHaeneena.

XuUMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJCHTHAs, WOHHAs,
MeTayuimyeckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN. JHEPrus U IIuHA CBSA3H. 110sIpHOCTD, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBs3u. KparHbeie cBsa3u. BonoponHas —CBA3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3IJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEeHUIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa  MOJEKYJIIPHOTO M HEMOJIEKYJSIPHOTO — CTPOE€HHUs.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cucremax. VctuHHble pacTBopsl. [Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0Jisl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHIIEHTpalusi. HacbelllleHHbIE U
HEHACBILIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBHUAIIbHBIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukaimsa XuMruueckux peakiuii B HEOPraHWYECKONW U OpraHuYeCKOM
XUMHH. 3aKOH COXPAHEHUs MacChl BEIECTB; 3aKOH COXPAHEHUs W NPEBpallCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusx. TeruioBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YpaBHEHUS.

CKopoCcTh XUMUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (PaKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakiuu. Katannu3 u kaTannu3aTopsl.

OOpatumMbie ¥ HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCcHUsA. DakTOpbI, BIMSIONIME HAa TOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEILIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIe W cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelmme OKHCIMTENM W BOCCTAaHOBUTENIH. MeToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
pa3NoKEeHHE MEepPOKCHIAa BOJAOpPOAA B NPHUCYTCTBHUHM KaTalW3aTopa, MOJAEIN
KPUCTAIUTMYECKUX PEIIETOK, MPOBEACHUE PEakllnii HOHHOTO 0OMEHa, OTpe/ieieHne
Cpeabl pPacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUSA Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIMU M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHS.

Heopranunyeckasi Xummusi.

[Tonoxxenune HeMeTaII0B B [leproauyeckoi cucteMe XMMUYECKUX AJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUs uX aTomMoB. Duznveckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIopoa, cepbl, pocdopa u
yriepoaa).

Bonopon. Ilomydenne, ¢usnyueckre W XUMHUYCCKHE CBOWMCTBA: PEAKIIUU C
METAJJIAaMU U HEMETAJJIAMU, BOCCTAHOBUTENBbHBIE CBOMCTBA. [ mapubl. TorauBHbIE
AJIEMEHTHI.

["amorensl. HaxoxneHuwe B mpupojae, crnocoObl MOJNydeHHs, (pu3nyeckue u
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelne KUCIOpoAcoIepKallinue
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble M NPOMBINIJIEHHBIE CIIOCOOBI MOTYYEHUS
Kkuciopoaa. OuU3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TMOJYYCHHS, (PU3UUECKHE U
xumudeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcun cepoi(1V), oxcua
cepoi(V1). Cepuuctast 1 cepHast KUCIOTHI U UX coti. OCOOCHHOCTH CBOWCTB CEPHOI
KUCIOTHI. [IpuMeHenue cepbl U €€ COeTMHEHUI.

A3or. HaxoxneHue B mpupoje, CHocoObl MOdy4yeHus, (U3HMUYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMHAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IprmMeHeHune azoTta
U €ro COeTMHEHHI. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3MUEeCKue U
xumuueckue cBoiictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢ocpopa u ero coeaunenuit. docopHbie
ynoOpeHus.

VYraepon, HaxoXJIeHHWE B IpUpojAE. AJIOTPONHBIE  MOIU(PUKAIINH.
dusznyeckue M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u eé
colii. AKTUBUPOBAHHBIA Yyroib, amcopOuus. Dymnepensl, rpadeH, yriepoHbie
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COEJIMHEHUM.



Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOMy4eHHs, (pU3NUecKue u
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBas KHUCIIOTA, CUJIMKATBHI.
[IpumeHeHue KpeMHus U ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenue MerauioB B Ilepuoanyeckoi cucTeMe XMMHUYECKUX JJIEMEHTOB.
OcoOeHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000J04eK aTOMOB MeTaioB. OOmiue
¢usznyeckue cBoiicTBa MeTawioB. IlpuMeHeHne MeTamioB B OBITY M TEXHUKE.
CriaBbl METAILIOB.

DONEKTPOXUMUUECKUA psJl HampspkeHud MeTtaioB.  OOmme  crnocoOsbl

HOJTyYCHHUS METAaJUIOB: TUPOMETAILTYPIHs, MUPOMETAILTYPTHs,
anextpomeTaiutyprusi. Ilonsatue o koppo3uu MeTayuioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

OOmas xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX d7eMeHToB. Hatpuii u kanuii: noixyyenue, pu3ndeckue U XUMUIECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka MmetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHUUYECKUX DJEMEHTOB. MarHuidi W KajaplUi: MOoJydeHue, (U3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE MPOCTBIX BEIIECTB U HMX COEIWHEHUU.
JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

ATIOMUHMI: TTOTydeHue, GU3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHuil. AMdoTepHble CBOWMCTBA OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB MoO0ouHbIX moarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX JIEMEHTOB.

@u3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeguHeHuil. OKCUIbl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, HX
OKHUCJIUTENbHbIE CBOMCTBA. [losyueHre u npuMeHeHne Xxpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapraana(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCUbl,
ruapokcunl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u npuMeHeHue xKene3a u
€ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA M€ U €€ coennHeHuu. [loyuenue u
NpUMEHEHUE MEAU U €€ COCAMHEHUIA.

[Muuk: momydyenue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMenenune
[IUHKA U €r0 COeINHCHUMH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
n3yueHue oOpasIloB HEMETaJUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B



KUCJIOPOJE, M3y4YeHUE KOJUIeKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJUIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKEJie3a C pacTBOpaMU KHCIOT U
HIEJI04YEeH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMH KHUCIOT M LIEJNOYEH, PEeIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 M0 TeMaM
«["anorens», «Cepa u e€ coeauHeHUs», «A30T U (pochop M UX COCTUHEHHS,
«MeTasibl MIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHSA U KM3Hb.

Ponb xumun B oGecriedeHuu yCTOMYMBOTO pa3BUTHUs yenoBedectna. [lonsTue
O HaY4YHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanusa. Hayunsie
MPUHITUIIBI OPTaHU3AIId XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CTIOCOOBI
MOJIYYCHUS] BaXXHEHIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOMN
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHBIE CIOCOOBI MOTYyYEHUS METAIIJIOB U CILJIaBOB.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEN CPEABI U €T0 MOCIeACTBUA. Poinp XumMnn B
o0ecrnieueHUn YHEPTETUIECKOM OE30IMaCHOCTH.

XuMusi ©W 3A0pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. IlpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xumuu B
oOecreyeHuu NUIIeBO 0€3011acCHOCTH.

KocMmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30mMacHOro UCIOJIb30BaHUS MPEnapaToB OBITOBOM XMMHUH B IIOBCEIHEBHOM KU3HU.

XuMuUsl B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OCTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHnyecKkre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPaCKH, CTEKIO, KepaMHKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTeXHOIO0TH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIMUX B PEAKIIMH BELIECTB, MACCHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa PEAKIIUH, €CIIU OJTHO
W3 BEIIECTB JIAaHO B BHJIE pPacTBOpa C OINPEICIEHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BELIECTBA B
pacTBope, J0JIM BBIXOJa IPOIYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpPraHU4ecKorM XMMHM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK



OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHHA, TPUHATHIX B OTAEIHHBIX
npeaMeTax eCTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KJIacCU(pHUKAIH, NEPUOINIHOCTh, HAOIIOACHNUE,
U3MEpEHUe, SKCIIEPUMEHT, MOJIENb, MOACITUPOBAHHE.

dusuka: MmaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, POTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, JHEPTETUUECKUI YPOBEHD, BEIIECTRO,
Tesno, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, HACANBHBIM Ta3, (hu3nyecKue
BEJIMYMHBI, €JIMHULIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHs, Macca.

Bbuomnorus: kierka, opranusm, 3Kocuctema, buocdepa, MeTaboIM3M, MaKpo- U
MUKPO3JIEMEHTBI, OCIKU, XKUPbI, YIIIEBOAbI, HYKICHMHOBbIE KUCIOTHI, (pepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHH B SKOCUCTEMAX.

['eorpadusi: MUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypcehl.

TexHonorus: XuMuU4ecKkasi IPOMBIIUICHHOCTh, METAJUTypTHusi, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dapmaneBTHUECKass ~ TPOMBINIICHHOCTD, MIPOM3BOJICTBO KOCMETHYECKHIX
[pernapaToB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTepUaioB, d3JEKTPOHHas
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMGBI 110 XUMUWN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
JINMYHOCTHBIE PE3YJIBTATBHI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKONW TpaXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HaAIUYUE
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH IIEJIH M CTPOUTH
YKW3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B Mpoliecce pean3aluy 00pa3oBaTeIbHOM IS TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHIOJHECHUU XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOUICHUSI K HWCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TMPAKTHUYECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABaTEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEIYIOLIEM aHATTU3Ee
uH(OpMAITUH O MTEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKHUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIIEGHUBATh CBOE IMOBEJACHUE M TOCTYIKH CBOMX TOBApHIIEH ¢
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3710POBBIO;

COOMIONIeHUsT TIpaBWiI OE30MMacHOTO OOpaleHusi C BEHeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUI W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
JIEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ady
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAJIbHOW TPAaCKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH II€JIECO00PA3HOTO OTHOIIEHUS K TMPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAILHOTO HPUPOOTOJIb30BAHHS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUs 00 OKPYXaroIleM MHUpPE Kak O €JUHCTBE IPHUPOJIbI U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuaibHOM KyJIbTYpbl, B PEIICHUU TIJIOOAJBHBIX MpoOsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U SKOJIOTUYECKU KOMPOPTHOM JKU3HU KaXKIO0r0 jieHa 00ILEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziMyHbIX cepax MpoPpecCHOoHATbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI
MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS IMPOTPAaMMBI 10 XMMHUM Ha YPOBHE
CpelHero o01Iero o0pa3oBaHus BKIIOYAIOT:



3HAQYMMBbIE  JUIS dbopMUpOBaHHUS ~ MHUPOBO33pEHHUS  OOy4aroUIuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJIbHbIE YYeOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONIb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

1) 6a30Bble JJOru4yecKune JaeicTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMPEASIATh IETu JCATEIHHOCTH, 3ajaBas
napameTpbl U KpUTEPUU WX JOCTUKEHHUS, COOTHOCUTH PE3YyJIbTaThl ACATEIHHOCTHU C
MOCTABJICHHBIMUA IICJIAIMH; UCIOJIb30BaTh MPU OCBOCHHHM 3HAHUA MPUEMBI
JIOTUYECKOTO MBIIUICHHS: BBIJCNIATh XapaKTepHbIE TMPU3HAKK TOHATUH U
yCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOIH30BATH COOTBETCTBYIOIINE TIOHSTHS IS
O0OBSCHEHHS OT/ACIBHBIX (DAKTOB U SIBIICHUI; BHIOMPATH OCHOBAHMS U KPUTEPHUH JIJIS
KJaccu(uKanmy BEMIECTB M XMUMHYECKUX PEaKIUi; yCTaHABJIMBATH MPUIUHHO-
CJICICTBCHHBIC CBSI3U MEXKAY H3YYaeMbIMHU SIBJICHUSIMU; CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTHBHBIC, JACAYKTHBHBIC, TIO aHAJOTWH), BBIABIATH
3aKOHOMEPHOCTH Y TIPOTUBOPEUHNS B pACCMAaTPHUBAEMBIX SBJICHUSIX, JOPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHHUS; IPUMEHSATH B MPOIIECCE TIO3HAHUS UCITOJIB3yeMbIC B XUMUHN
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH,  MpeoOpa3oBbIBATH  MOJICIIbHBIE
MPEICTABICHUS] — XUMUYECKUM 3HAK (CMMBOJI) JIEMEHTa, XUMU4eckas (popmyia,
ypaBHEHUE XMMHUYECKOW PEaKIMU — MPU PEIICHHH YYCOHBIX TMO3HABATEIbHBIX U
MPaKTUYCCKUX 3a7ad, NMPUMEHSATH Ha3BaHHBIC MOJCIBbHBIC TPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB N3YYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKIIUN.

2) 0a30BbIe HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYyYHOTO TO3HAHUS BEIIECTB M XUMHUYECKUX
peaknuii; GoOpMyIUpOBaTh €I W 3aJaud  HCCIICIOBAHUSA, HCIIOIh30BaTh
MIOCTABJICHHBIC W CAMOCTOSTEIBHO C(HOPMYJIUPOBAHHBIE BOIPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JJIsi (POPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE



IPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI; BIAJETh HABBIKAMU CAMOCTOSITEIBHOIO
IUIAHUPOBAHUS U MPOBEACHHS YUYEHUUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBAThH
yMeHHsI HaOMI0aTh 32 XOJOM IPOIIECCa, CaMOCTOSITENIBHO MPOTHO3HPOBATH €ro
pe3ynbTaT, GopMyIupoBaTh 0000IIEHHS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
pe3yibTaTOB MCCIENOBAHUS, COCTABISITH OOOCHOBaHHBIM OTYET O MPOJEIAHHOU
paboTte; mpuoOpeTaTh OMNBIT YYCHWUECKOW MCCIIEIOBATEILCKOH M TPOSKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3TUYHBIX METO/IOB
MTO3HAHUSL.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HWH(popMauuu (HAy4yHO-
NOMYyJsSipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(POPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEACTABIICHUS], KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTH; (POPMYJIMPOBATH 3aPOCHl U IPUMEHSATH Pa3INYHbIE METO/IbI
MpU MOUCKE M 0TOOpe MH(OpMaIMKU, HEOOXOAUMOU ISl BBIMOJHEHUS] YYCOHBIX
3aJ1a4 ONpeAeNEHHOrO TUIA; MPUOOPETATh OMBIT UCIOJIb30BaHUA HHPOPMALIMOHHO-
KOMMYHUKATHUBHBIX  TE€XHOJOTMA W  Pa3IMYHBIX  TOUCKOBBIX  CHCTEM;
CaMOCTOATENLHO BBHIOMPATh ONTHUMANIbHYIO (HhOpMY Mpe/cTaBlieHrs WHGOpMAaIUH
(cxembl, rpauKu, OUarpaMmbl, TaONHIbI, PUCYHKH M JPYTU€); UCIOJIb30BATh
HAy4YHBIM S3bIK B KAu€CTBE CPEACTBA MpU pabOTe ¢ XMUMHUYECKOW MH(pOpManuen:
MPUMEHSTh MEXKIPEAMETHbIC (PU3NUYECKUEe U MAaTEMAaTUYECKUE) 3HAKU U CUMBOJIHI,
dbopmyIbl, a0O6peBUATYPHI, HOMEHKJIATYPY; UCIIOJIb30BATh 3HAKOBO-CUMBOJIHUYECKHE
CpeICTBA HATJISAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY O0CYK/1aeMOM TEMbI B XOZ€ IUaIora u/uiu
JIMCKYCCHUH, BBICKA3bIBaTh HIeU, (HOPMYITUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C MPE3EHTALMEl pe3yJbTaTOB II03HABATEIBHOW JEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU TP BBIITOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3aluy yueOHOro NpoekTa, u GopMyIUpOBaTH BbIBOIBI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIE yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO  IO3HABATEJIbHYIO
NeSATEIbHOCTh, Omnpenessis e€ Lend W 3aJadyd, KOHTPOJIMPOBaTH U 1O Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATH TpEIaraéMblii adrOpuT™M JCHCTBUN mpuU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENA0BATENbCKUX 3ajad, BBIOMpaTh Hambosee



3¢ (deKTUBHBIA CHOCOO HMX pEIIeHHs € Y4E€TOM TMOJNYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKUHUAX; OCYIIECTBIIATh CAMOKOHTPOJIb JAESTEIIbHOCTH
HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3yabTaThl OCBOEHHUS IPOrpaMMBbl [0 XUMHUHU Ha YriayOnEHHOM
YPOBHE Ha YPOBHE CpPEIHEro 00I1ero o0pa3oBaHMsl BKJIIOYAIOT ClIELU(PHUUECKUE JUIs
y4eOHOro npeaMera « XMMHUs» HayYHbIE 3HAHHSI, YMEHHS U CIIOCOOBI IEUCTBUI 110
OCBOEHUIO, UHTEPIpETAMN U NpeoOpa30BaHUI0 3HAHWM, BUABI JIEATEIBHOCTH 10
[OJIyYEHUIO HOBOTO 3HAaHUS W MPUMEHEHHUIO 3HAHUI B pPa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HCHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMmMe IO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYECHHUS.

10 KJIACC

IIpenmeTHble pe3yabTaTbl OCBOEHHUSI Kypca «OpraHumyeckasi XUMHS»
OTPaKaIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OPraHUYEeCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJIh B OOECIEYEHUH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUM MPOOIEM SKOJOTHYECKOU, SHEPIrEeTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHUn PalMOHAIIBHOTO
MPUPOOTIOIH30BaHUs, B (OPMHUPOBAHWU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN IJIIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUau3aIsi AaTOMHBIX OpOuTaliel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, DJICKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCJIEHHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpynmna, pagukai, CTpyKTypHble (opmynbsl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasl), HM30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJ- U a30TCOJACPIKAIINE OPraHUYECKUE COCAMHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BeiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHus OHHEPruu TMPU XUMHUYECKUX peaKkIusix), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUHN SI3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIlUe B OCHOBE
MOHMMAHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJIEHUI; TPEJCTABIICHHS O



MEXaHU3MAX XUMHUYECKUX pPEakUuid, TEPMOJMHAMHYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MMPOTEKaHUs, O B3AMMHOM BJIMSIHUM aTOMOB U TPy aTOMOB B
MOJIeKyJIax (MHIYyKTUBHBIM U Me30MepHBId 3¢ dekTsl, opueHtantsl | u |l pona);
(bakToJOTHYECKHUE CBEICHMSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKOMN
JeSITEIbHOCTH YeTIOBEeKa, OOIINX HAYYHBIX TPUHIIUIIAX XUMHYECKOTO IPOU3BOICTBA
(Ha MpuUMepe MPOU3BOICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpPU
OMKMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPTAHMUYECKUX COCAMHEHUMN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUJISl COCTABIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKUUA U PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIUHA  MOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OallaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X TOJHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILTIOCTPALUU
UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAIICKHOCTh HU3YyYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpylme COEIMHEHWH, JdaBaTb MM Ha3BaHUSA [0 CUCTEMATHYECKOMN
Homenknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE Ha3BaHUA JJIA OTIEIHHBIX
MPEICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIECH, TOJIYOJ, TJIMLEPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMalbAeTUull, aleTadbJAerua, aleToOH, MypaBbUHAas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTeapUHOBAsi, OJIEMHOBAsA, NAJIbMUTUHOBAS KUCIIOTHI,
IJIMIUH, ajlaHUH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJI XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAs W MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C()OPMUPOBAHHOCTh YMEHHUS NIPUMEHATH IMOJIOKEHUSI TEOPUU CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XHMUYECKHE CBOWCTBA THUIHUYHBIX MPEJICTAaBUTENCH pPA3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIECTB: AIKAaHOB, IUKIIOAJTKAHOB, AJIKEHOB, aJIKaIUEHOB, aJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTHUIOB, KETOHOB, KapOOHOBBIX



KHCIIOT, TPOCTBIX U CIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOSAMHEHUN M AMHUHOB,
aMUHOKHCJIOT, O€nTKOB, yIIeBOgOoB  (MOHO-, JHW- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XHMMHUYECKMX pPEaKUUid C MCHOJIb30BaHUEM CTPYKTYPHBIX
hopmyu;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUHA OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIIMSHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEDTH, IPUPOHBI Ta3, yTroJib), CIIOCOOBI €ro MepepadoTKU U MPAKTHUECKOE
MIPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX TMO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHMUS,

c(hOpPMHPOBAHHOCTh YMEHHSI IIPUMEHSITH OCHOBHEBIE OTIEPAIlN MBICIIUTEIHLHOM
JIEATCIBHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, O0O0OIIECHHE, CUCTeMaTU3alulo,
BBISIBJICHHE TIPUYHUHHO-CJIC/ICTBEHHBIX CBSI3€H — JJI1 U3YYCHUS] CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKITHil;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHUPA,
WCIIOJIb30BaTh CHCTEMHbBIC 3HAHUS MO0 OPTaHWYECKON XUMUHU JUIsi OOBACHEHHUS WU
MIPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpPMHPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUETHI IO XUMHUYECKUM (popMyiam
U YpaBHEHUSM XHMHYCCKHUX PEAKIUH C HMCIOJb30BaHHEM (DH3UUYCCKUX BEINYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl O HAXOXKICHUIO XUMHYECKOU (POpPMYIIbI
BEII[ECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XMMHYECKUX JJIEMEHTOB, MPOIYKTaM
CropaHwusl, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB,;

c(hOpPMHPOBAHHOCTh YMECHHI: MPOTHO3UPOBATh, aHATN3UPOBATh M OICHUBATh
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3AHHOM C repepaboTKOM BEIIECTB,
WCITOJIB30BAaTh TMOJYyYCHHBIC 3HAHUS JIJIS IPUHITHS TPAMOTHBIX PEIICHHH MPoOIeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHEe W U3y4YeHHWE CBOWCTB OPraHUYECKHUX
BEI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIUX OPTaHMYECKUX BEIIECTB, PEIICHUE 3KCIEePUMEHTATBHBIX



3aJa4 1O PAacClO3HABAHUIO OPTaHUYECKUX BEUIECTB) C COOIOACHHEM IPaBHII

Oe3zomacHOoro oOpamieHusi ¢ BEUIECTBAaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,

dbopMynupoBaTh 1LE€Tb HCCIEIOBaHUS, MPEACTABIATh B pa3nuyHOW Qopme

pe3yJbTaThl SKCIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATh UX I0OCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJI0IaTh MpaBUiia SKOJIOTHUECKU I1eIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYJOBOM JIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaOIIEH
MIPUPOJIHON CPEIBI U IOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaThb OIMACHOCTb TOKCHYECKOTO JEUCTBHUS Ha >KUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MIOHUMAas cMbIc nokaszarens [1/K;

aHAJIM3UPOBaTh 11E€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMH: OCYIIECTBIATH LIEJCHANPABICHHBIA IOUCK
XMMHYECKON MH(POpPMAIK B Pa3IMYHBIX UICTOYHHUKAX (HayyHas U yuyeOHO-HayuyHas
JUTEpaTypa, CpeicTBa MacCoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO HH(OpMaILKIO, TepepadbaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABICHHON yueOHOM 3a1aueid.

11 KIIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas M HeopraHuyeckas
XUMUSD» OTPAXKaloT:

c(OPMHPOBAHHOCTh MPEJICTABIECHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHUM NPUPOABI, O MECTE€ M 3HAYCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYEHUH YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUEeCKOW W IHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECNEYEHUH PALMOHAIBHOIO MPUPOJONOIb30BAHMS, B
(GOopMUPOBAaHUK MHPOBO33PEHUS U OOLIEH KyJIbTypbl YENOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME MOHATUS — XUMHUUYECKHU I 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
SJIEKTPOHHass 000JI0uka aroma, S-, P-, O-aTOMHBIE OpOWTAIH, OCHOBHOE W
BO30YKIEHHOE COCTOSIHUSI aToMa, TMOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJlEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKUCIICHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOpPOAHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJUTHYECKAs JUCCOLMALMS, CTENEHb JIUCCOLMALNY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PdeKT
XUMHUYECKON peaKIK, CKOPOCTh XMMUYECKON peakliii, XMMHUYECKOE PaBHOBECHE;



TEOPUH M 3aKOHBI (TEOPHS 3JIEKTPOIMTHYECKOW IHUCCOLMALMHU, NEPHOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAICHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMEHHBIC MPECTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXAaHU3MaX XUMHUYECKUX PEAKLIH, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MNPOTEKaHUS, O XWMHYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHCTeMaxX; (paKTOJOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITYy W MPAKTUYECKOW ICSATEIbHOCTH YENOBEKa, OOIIMX HAy4YHBIX
MPUHIHAIAX XUMAYECKOTO MTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c()OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIIMHEHUSIX, BUJ XUMHUYECKOU CBSI3U (KOBaJEHTHas,
WOHHAs, METa/UIM4ecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOH pEIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUI: KJIAaCCU(DUIIMPOBATH: HEOPTraHUIECKUE BEIIECTBA
110 UX COCTABY, XUMUYECKUE PEAKIMHU IO PA3IMYHBIM MMPU3HAKAM (UHCITy U COCTaBY
pearupyroumx BeELIECTB, TEIJIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTENeHEn
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYaCTUIO Karajiu3aTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAHUA W KPUTEPUU JJs1  KiIacCUUKAIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOJUYECKOTO 3aKoHa /I,
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(hOpPMHPOBAHHOCTh YMEHUH: XapakTEepPU30BaTh »JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OHJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3ys  TOHATHUA



«QHEPTEeTUYECKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opouTanm», «OCHOBHOE MU BO30YXKIEHHOE JHEPIETUUYECKHUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHCHHS CBOWCTB XHMHUYECKHX DJIEMEHTOB M X
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIUH; peakuil MOHHOTO OOMEHa MyTEM COCTaBJIEHHS HMX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHWW;  peakuWil  TUAPOIU3a;  PEeaKIuil
KOMILJIEKCOOOpa30BaHus (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB [IMHKA U ATIFOMUHUA);

c()OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM UX DHEPreTHUYECKUX XAPAKTEPUCTHK, XapaKTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKUUH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHeWIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble TMPUHIMIBI XUMHYECKUX TPOU3BOJICTB; 1EJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAay4YHOIo
MO3HAHUA SIBJICHHM NpUpOAbl — HAOIIOICHNE, W3MEPEHHE, MOJEINPOBAHUE,
HKCIIEPUMEHT (pPeaIbHbI U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIICIOBAaHUU BEIIECTB
U JJIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPUPOJIE,
MIPAKTUYECKOM JAEATEIbHOCTH YEI0BEKA U B TOBCETHEBHOM )KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHUS MPOBOAMTH pPacu€Thl: C HCIOJIb30BAHUEM
MOHATUM «MacCOBasi JI0JSl BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBa WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro 3¢ dexra
peaKkuuy; 3Ha4eHUs BOJOPOAHOTO MOKAa3aTessl pPACTBOPOB KHUCIOT W ILEJIOYEH C



U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIECTBA)
IPOJIYKTa PEAKUUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
onpeNenEéHHON MaCcCOBOM JTOJIEM PacTBOPEHHOTO BEIIECTBA WJIM JTaHO B M30BITKE
(MMeeT mpuMecH); JOTU BhIXO/A MPOAYKTA PEaKInK; 00bEMHBIX OTHOIIICHUH ra30B;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, ONPEACIICHUE
Cpelbl PAcTBOPOB BELIECTB C TMOMOIIBI) HWHIMKATOPOB, HW3YyYECHHE BIUSHUS
pa3nMyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW peakIMu, peIIeHUe
HKCIIEPUMEHTAJIBHBIX 3adad mo Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0IEHUEM TpaBUil O€30IacCHOro OOpallleHHs C BEUIECTBAMU U JIA0OPaTOPHBIM
o0opyoBaHueM, (HopMynupoBaTh LIEJIb UCCIEIOBAHUS, IPEACTABIATh B Pa3IMUHOMI
dopMe  pe3ynbTaThl 3KCHEPUMEHTAa, AaHAJIM3UpOBaThb M  OLIGHHWBATh  MX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyiod W JabopaTOpHBIM 00OpyAOBaHHUEM, OOpallleHHus] C BeEIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKLIHSMHU IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
JEATEIPHOCTH B LESX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOIIEH NPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaThb OIACHOCTh
TOKCUYECKOI0 JEHCTBUSA HA UBBIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(MOPMAINHU B PA3TUYHBIX UCTOUYHHUKAX (Hay4yHasi U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBAaTh XUMHUUYECKYIO HH(POPMALIHIO, TepepadaThiBaTh €€ U UCIIONIb30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue

n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI

padoThI padoTshI

Paznen 1. Teopernueckue 0CHOBBI OPraHMYECKO XMMUM
https://resh.edu.ru/

HPC,I[MCT OpFaHquCKOﬁ XUMHU. https://iulru/video_
11 Teopust cTpoeHust OpraHMUECKUX 8 lessons?predmet=himiya
coenuHenuit A. M. byrneposa https://chem-ege.sdamgia.ru

Wroro mo pazneny 8

Pa3nea 2. Yraesogopoasnl
https://resh.edu.ru/https://iu.ru/video-

21 HpenenbHeie yrieBo1opos — 5 lessons?predmet=himiya
AJIKaHBbI, ITUKJIOATKAHBI https://chem-ege.sdamgia.ru
https://resh.edu.ru/
99 HenpenenbHbie yraeBogopoabl: 14 1 https://iu.ru/ V|deo-_ )

' AIKEHBI, AJIKAIUCHBI, AJTKHUHBI IessonS?predmet_hlmlya
https://chem-ege.sdamgia.ru
https://resh.edu.ru/

53 ApomaTuieckue yriaeBogopoabl 3 hitps://iu.ru/video-

(apensr)

lessons?predmet=himiya

https://chem-ege.sdamgia.ru



https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

[IpupoaHbIe HCTOUHUKHU

https://resh.edu.ru/

https://iu.ru/video-

2.4 4 =himi
YIIIEBOIOPOIOB U UX MepepaboTka Iessons?predmet—hlmlva
https://chem-ege.sdamgia.ru
https://resh.edu.ru/
25 ["aJI0reHIIpON3BOIHBIE 4 https://iu.ru/video-
' yIJIEBOJIOPOJIOB lessons?predmet=himiya
Wroro mo paszneny 35

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst

https://resh.edu.ru/
https://iu.ru/video-

31 Cruprel. OeHoun 11 lessons?predmet=himiya
https://chem-ege.sdamgia.ru
https://resh.edu.ru/

KapOoHuIbHBIE COETUHEHUS: https://iu.ru/video-
3.2 anbAeTU/IbI U KeToHBI. KapOoHOBbBIE 21 lessons?predmet=himiya
KUCIIOTHL. CiioxHbIe 3pupbl. XKupbl https://chem-ege.sdamgia.ru
https://resh.edu.ru/
https://iu.ru/video-

3.3 VrieBoasl 9 lessons?predmet=himiya

https://chem-ege.sdamgia.ru
Hroro no pazneny 41

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHH

4.1

AMUHBI. AMUHOKHCIIOTEL. beliku

12

https://resh.edu.ru/



https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/

https://iu.ru/video-

lessons?predmet=himiya

https://chem-ege.sdamgia.ru

Hroro no pazaeny 12

Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
https://resh.edu.ru/
https://iu.ru/video-

5.1 BricokoMoneKyIsipHbIE COEAUHEHUS 6 lessons?predmet=himiya

https://chem-ege.sdamgia.ru

Utoro no pazneny 6

OBHIEE KOJIMYECTBO YACOB I10 102 3

[TPOTPAMME



https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

TEMATHYECKOE IINTAHUPOBAHUE

BuayTrpunpeaMeTHbid MOAYJIb « PellieHre ynpaxHeHUH U 3a1a4 110 OPraHn4YeCcKO XuMUM)

10 KUIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3eioB U DJIeKTpOHHbIe (LM (ppoBbIE)
Ne i/m Konrpoabnbsie IIpakruyeckue
TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
https://lib.myschool.edu.ru/
1 BBejeHIe B OPraHuuecKyio A https://resh.edu.ru/ _
- XHMHIO https://chem-ege.sdamgia.ru/
Htoro no pazneny 6
Pa3nea 2. Yraesogopoasbl
https://lib.myschool.edu.ru/
https://resh.edu.ru/
2.1 VYri1eBoaopoabI 25 https://chem-ege.sdamgia.ru/
Hroro no paszneny 25
Pa3nea 3. Kuciiopongocoaep:xanye coeiuHeHUust
Cnuptel. @enoasbl. [IpocToie https://lib.myschool.edu.ru/
IupnI https://resh.edu.ru/
31 6 https://chem-ege.sdamgia.ru/
3.2 AJIbIEruabl 1 KETOHbBI 2 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/

KapGoHnoBble KMCJIOTHI U

https://resh.edu.ru/

3.3 7
CJI0KHBIE d(UPBI
Kupbi https://chem-ege.sdamgia.ru/

3.4 3

3.5 YrieBoabl 4 https://lib.myschool.edu.ru/
Hroro no pazgeny 22

Pasnen 4. A3oTcoaep:kamme coeIuHEHUs
AMMHBI https://lib.myschool.edu.ru/

https://resh.edu.ru/

4.1 6 https://chem-ege.sdamgia.ru/
AvuHOKuCca0THI. [lenTuabl. https://lib.myschool.edu.ru/
beakn. https://resh.edu.ru/

4.2 4 https://chem-ege.sdamgia.ru/
Hroro no pazneny 10

Pa3nea 5. O6001menne n pemenne 3agaq

51 O0001IIEeHNE 3HAHTT 2

59 Pemenue } 3a71a4 o 3
OpTraHU4YC€CKOU XUMUU
Hroro no pazgeny 5

OBIIEE KOJIMYECTBO YACOB I10

I[MTPOT'PAMME

68



https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

TEMATHYECKOE IINTIAHUPOBAHHUE 11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudposBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
https://lib.myschool.edu.ru/
Crpoenue atoma. [lepnoandeckuii 3aKoH https://resh.edu.ru/
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9 htt S(;//Che_m- /
snemenToB M. Y. MenaeneeBa €ge.sdamgia.ru
https://lib.myschool.edu.ru/
https://resh.edu.ru/
19 Crpoenue BemectBa. MHOroo6pasue 11 1 https://chem-
' BEIIECTB ege.sdamgia.ru/
1.3 XUMHUYECKUE PEAKITIH 19 1 3
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
https://lib.myschool.edu.ru/
https://resh.edu.ru/
2.1 Hemeramiet 31 1 3 htt S://Che_m'
ege.sdamgia.ru/
2.2 Merauibsl 23 1 2 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-
ege.sdamgia.ru/

Hroro no pazaeny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTo/bl TO3HAHUSL B XUMUAU. XUMUS U 9
' KH3Hb
Wroro mo pazneny 9
OBHLIEE KOJIMYECTBO YACOB I10 102 4 3
[TPOI'PAMME
TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC
DJIEKTPOHHBIE
(uugposBbIe)
KouunyecTBo 4yacoB o0pa3oBaTe/ibHbIE
Ne HanmenoBaHue pa3jeiioB U TeM
pecypchl
n/m MporpamMmsl
K
Beero oHtpoabnbie IIpakTnueckue
padoThI padoTsbI
Pasznea 1.
1 OcHOBHbBIE 32aKOHBI U TOHATHSA 8 https://lib.myschool.edu.ru/

XUMHH

https://resh.edu.ru/



https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/

https://chem-
ege.sdamagia.ru/

KoanyecTBeHHBIE COOTHOILICHNA B 5 https://lib.myschool.edu.ru/

razax

KoanyecTBeHHBIE COOTHOILICHA B 5 https://resh.edu.ru/

pacTBopax

3ajaun Ha ypaBHEHHUsIX peaKkuii 17 https://chem-
ege.sdamgia.ru/

OcHoBHBIE 3aKOHOMEPHOCTH 6 https://lib.myschool.edu.ru/

NPOTEeKAHHUS XHUMHYECKHX

peakuuii

3amaunm  Ha Temy: «Teopus 10 https://resh.edu.ru/

JIEKTPOJTUTHYECKOM

JMCCOLUALIUN»

3agaun  Ha Temy: «XumHSA 17

3JIEMECHTOB»



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N Kosaun4yectBo 4yacos
[
. Tema ypoka B Konrpoabnbsie IIpakTHyeckue JJIeKTpOHHbIE HH(POBbIE
cero padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
. https://infourok.ru/konspekt-
[Mpeamer W 3HAYeHHE OPraHUYCCKON
uroka-po-teme-
XHMUH, Hpe/ICTaBICHUE 0 . .
1 1 organicheskaya-himiya-
MHOT000pa3uu OpraHMYeCcKuX . .
e mMHerIi organicheskie-veschestva-
8 2386939.htm|
https://infourok.ru/konspekt-
DJIEKTPOHHOE CTpOEHHUE aToma na-temu-elektronnoe-i-
5 yriaepoaa (OCHOBHOE M BO30YKIEHHOE 1 prostranstvennoe-stroenie-
cocTosiHus1). BaneHTHBIE BO3MOKHOCTH alkanov-gomologi-i-
aToma yriepoja izomery-alkanov-
4459401.html
https://www.youtube.com/wa
XuMu4eckasi CBS3b B OPraHUYECKUX tch?v=eplYIdYwWF70Q
3 COE/TMHEHUSIX. MexaHu3MBI 1
0o0pa30BaHUsI  KOBAJEHTHOW  CBS3H, https://infourok.ru/urok-
CHocoOBI pa3phiBa CBsA3EH kovalentnaya-svyaz-11-
klass-5548910.html
4 Teopuss  CTpoeHUS  OpraHUYECKHX 1 https://resh.edu.ru/subject/les

coenquHeHuil A. M. byrneposa

son/6149/main/170400/



https://www.youtube.com/watch?v=ep1YIdYwF7Q
https://www.youtube.com/watch?v=ep1YIdYwF7Q

Bugel  u3omepun: CTPYKTYpHas, https://infourok.ru/urok-i-

5 POCTPAHCTBEHHAS. DJIeKTPOHHBIE prezentaciya-po-himii-na-
3¢ (dexThl B MOJIEKYJIAaX OPraHMYECKHX temu-izomeriya-klass-
COEIMHEHUH 4003387.html
IIpencraBienue o KiacCUPUKALUU U

6 CIi:TIclaMaTquCKa;I Hogl)eHKJLIIaTypa https://www.youitube.com/wa

tch?v=fG2Ch27M-5c
(IUPAC) opraHn4eckux BEILICCTB

7 Knaccuduxanus peakiuii B https://www.youtube.com/wa
OpPTaHHYECKON XUMUHU tch?v=EnpwP7e50_k

https://infourok.ru/urok-i-

3 CucremaTuzanus 1 000011eHre 3HAHUN prezentaciya-po-himii-na-

10 TEME temu-izomeriya-klass-
4003387.html
AJIKaHBI: TOMOJIOTHYECKUIN psizl, 00IIas

9 dopMya, HOMEHKIaTypa ¥ HU30MEpus, https://resh.edu.ru/subject/les
JJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE son/6151/main/150012/
CTPOCHHUE MOJICKYIT

10 dusnyeckue U XUMHUYECKUE CBOWCTBA https://vk.com/video-
AITKAHOB 130001791_456239025
Haxosienie  ankaHos B mpHPOLE. https://resh.edu.ru/subi_ect/les

11 CnocoObl MOJy4YeHUs] U TPUMEHEHHE son/6lhitps:/vk.com/video-
IKAHOB 130001791 45623902551/m

ain/150012/
Bxoaunoi MOHHMTOPHUHT
o0pa3oBaTeJIbHbIX JAOCTHKEHU I
yYAIMXCS 10 XUMHH
12 Huknoankansl:  oOmas  ¢dopmyina,

HOMCHKIJIATypa u H30MCpH,



https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://vk.com/video-130001791_456239025
https://vk.com/video-130001791_456239025
https://resh.edu.ru/subject/lesson/6151/main/150012/

OCOOEHHOCTHU CTPOCHUSI U XUMHYECKUX
CBOWCTB, CIIOCOOBI  TOJNy4eHHsS] U
NpUMEHECHHE

Pemwienne  pacdy€rHbBIX  3amay Ha
OIIpEIETICHNE MOJIEKYIISIPHON (hOPMYJIbI

Xumus. QO0001eHue.

OpPraHUYECKOT0 BEIIIECTBA o YrueBomoposas: - YouTube
13 MAacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, www.youtube.com » watch
BXOJIAIIIHX B ero COCTAB. https://www.youtube.com/wa
CucreMaTu3anus U 0000IIeHUE 3HAHUN tch?v=bXg1VcU9hBk
o TeMe
https://resh.edu.ru/subject/les
son/5412/main/212567/
A : i 0 .
JIRCHBL: TOMOJIOTHACCKIH P, OO https://infourok.ru/konspekt-
dbopMyIa, HOMEHKJIATYpa, JIEKTPOHHOE -
uroka-po-himii-v-klasse-
14 u MIPOCTPAHCTBEHHOE CTpPOEHHUE . ..
vonexvi. C VOHAL M LHC-ThAHC stroenie-alkenov-gomologi-i-
Y. LIPYRTYP Hue=Ip izomeri-alkenov-izomeriya-
U30MEpPHSI AJTKEHOB .
uglerodnoy-cepi-
polozheniya-kratnoy-svyaz-
1266859.html
15 dusnuecKkue U XUMHUYECKUE CBOWMCTBA https://resh.edu.ru/subject/les
ankeHoB. [IpaBuio MapkoBHUKOBa son/5412/main/212567/
16 CnocoObl TMONy4YeHHs] U TPUMEHEHHE
AIKEHOB
https://infourok.ru/praktiches
IIpakTuyeckass padora Ne 1 mo reme P P .
kaya-rabota-poluchenie-
17 "Ilory4eHue 3ITHIICHA U M3YYeHHE ero

cBoiicTB"

etilena-i-izuchenie-ego-
svoystv-2596196.html



https://www.youtube.com/watch?v=bXg1VcU9hBk
https://www.youtube.com/watch?v=bXg1VcU9hBk

Pemwienne  pacdy€rHbIX  3amad Ha

18 oTpeieJICHUE MOJICKYJIAPHON (hOPMYJIBI
OpPraHUYECKOT0 BEIIECTBA
https://infourok.ru/konspekt-
AJIKaMeHbI: CONPSOKEHHBIE, uroka-alkadieni-stroenie-
19 U30JIMPOBAHHBIE,  KyMYJIHPOBaHHBIC. svoystva-primenenie-
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHMSI prirodniy-kauchuk-
1267132.html
20 XUMHYECKHE CBOMCTBA COMPSHKEHHBIX https://resh.edu.ru/subject/les
JMCHOB son/6152/main/150853/
91 CrniocoObl TOy4eHHST W TIPUMEHEHHE https://resh.edu.ru/subject/les
aNKaJINEHOB son/6152/main/150853/
AJIKHHBI: TOMOJIOTHYECKUHN psiji, 00IIas https://www.youtube.com/wat
99 (dbopMyIia, HOMEHKIIATYypa, SJICKTPOHHOE ch?v=ow7mjjUux774
u POCTPAaHCTBEHHOE CTpOCHHE
MOJIEKYJT, pU3NYECKHE CBOWCTBA
23 XUMHUYECKHE CBOMCTBA aJIKMHOB https://www. youtube.com/wa
tch?v=ihMIIGwigNO
KadecTBeHHBIC peakIMi Ha TPOHHYIO https://www.youtube.com/wa
24 . .
CBSI3b tch?v=ihMIIGwigNO
o5 CrniocoObl TIONTy4eHHST W TIPUMEHEHHE https://www.youtube.com/wa
AIKHHOB tch?v=ihMIIGwigNO
26 Pemenne  3apau: pacy€Thl o
YPaBHEHUIO XMMUYIECKOU PeaKIiu
97 Cucremarusanys 1 0000IIeHEe 3HAHNUI
TI0 TeMe
98 ApeHBI: TOMOJIOTHYECKHH psiji, o0Ias https://resh.edu.ru/subject/les

dopmyina, HOMEHKJIATypa.

son/4775/main/150497/
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ONEKTPOHHOE M  MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ OEH30J1a U TOJIyoJIa,
uX (HU3HYECKHEe CBOICTBA

XuMH4YecKue CBOICTBa apEHOB:

https://infourok.ru/stroenie-
benzola-izomeriya-i-

29 nomenklatura-fizicheskie-i-
peaKuuy 3aMeIICHIS L. .
himicheskie-svoystva-
benzola-2979777.html
XuMU4YeCcKue CBOICTBa apEHOB:
30 peaKknuu TPHCOEAMHEHHS, OKHCIICHHE https:/Awwiw.youtube.com/wa
’ tch?v=wvFGwwPWH1c
TOMOJIOTOB OeH3011a
https://www.youtube.com/wa
. tch?v=h3leyFBHmMvo
31 Oco0eHHOCTH XHUMHUYECKUX CBONCTB
CTHUpOJIA
P https://www.youtube.com/wa
tch?v=KPQRZITwG4Y
Pemienne  pacu€rHbIx  3amad = Ha
32 OTIpeNieIeHNne MOJIEKYISIPHOU (HhOpMYJIBI
OpPTaHWYECKOTO BEIIeCTBA
33 CnocoObl TMONy4YeHHs] U TPUMEHEHHE
apeHoB
34 FeHeTI/IquKaSI CBA3b Me>1<)1y
Pa3IMYHBIME KJIACCAMH YTIIEBOIOPOIOB
PvaéTBI 110 ABHCHUSIM XHUMHYCCKUX
35 et prHCTeMaTma s " https://www.youtube.com/wa
P ' . 1 tch?v=bXg1VcU9hBk
000011IeHrEe 3HAHU I10 TEME
36 [Tpuponusiii ra3. [lonyrHeie HedTsAHBIE https://infourok.ru/konspekt-

ra3bl

uroka-po-himii-na-temu-
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prirodniy-gaz-i-poputnie-
neftyanie-gazi-3866576.html

KamMenHblii yronb M HOPOAYKTBI €ro

https://nsportal.ru/shkola/khi
miva/library/2011/03/28/razr

37 .
nepepaboTKu abotka-uroka-poluchenie-i-
primenenie-aromaticheskikh
https://www.youtube.com/wa
tch?v=AZITS3 QQnA
HedTts m cnocoObl €€ mepepaboOTKH.
38 [IpuMeHeHre TPOAYKTOB NepepadOTKU https://resh.edu.ru/subject/less
HeTH 0n/6148/main/170465/
https://resh.edu.ru/subject/les
son/6148/main/170465/
https://infourok.ru/otkritiy-
39 I'enetnueckas CBS3b MEXKITY urok-po-teme-neft-i-sposobi-
pa3IMYHBIMU KJIaCCaMH YTJIICBOI0POIOB eyo-pererabotki-klass-
3433277 .html
IIpomexyToUHbI MOHHMTOPHUHT
o0pa3oBaTe/IbHBIX AOCTHKEHHU I
ydauuxcs N0 XuMuu
T a0reHOMPON3BOJTHBIE lanoreHonpon3BOaHEIE
YIJIEBOJIOPOOB: AIIEKTPOHHOE YHICBOAOPOOB. CTPOCHIL,
40 CBOWCTBA ...
CTPOCHUE; peakiuu 3aMeIIeHHs —_—
www.youtube.com » watch
rajioreHa
41 JewicTBue mieyouei Ha

TaJIOrCHIIPOU3BOAHBIC.
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BzauMoenicTBue OUrajioreHaJIKaHOB C
MarfveM U [IUHKOM

Cucremarusanus u 00001IeHUE 3HAHUI

42 no pazzaeny "Yrieroaopobr"
43 KonTpoabsnas padora Nel mo teme
"¥Yraesogopoabt"
HpeI[CJIBHBIe OAHOATOMHBIC CIIMPTHI:
44 Z:gj;?;:qeCKiﬁf:g’};(;maﬂizitﬁz’ https://resh.e(.ju.ru/subject/ les
’ ’ son/4769/main/150554/
HOMEHKJIaTypa, KJ1accuukanms,
(bu3UYEeCKHe CBONCTBA
https://infourok.ru/urok-
predelnie-odnoatomnie-
45 XHMMHYECKHUE CBOKMCTBA IMPEICIIbHBIX spirti-1716772.html
OJIHOATOMHBIX CITUPTOB
https://resh.edu.ru/subject/les
son/4769/main/150554/
46 CriocoObl TMOJTyd4eHUs] U TPUMEHEHHE ggﬁ;ggimé?gfig%/ssgg}ed/IeSS
OIHOATOMHBIX CITMPTOB
IMpocteie 3¢upbl: HOMEHKIATypa | https://infourok.ru/urok-klass-
47 U30MEepHsi, 0COOCHHOCTH (PU3UYECKUX U slozhnie-efiri-903226.html
XUMHUYECKHX CBOWCTB
MHoroaToMHEIE CHUPTHL:
48 OTUJIEHIVIMKONG M TJIMIEPHH P ux https://ww.youtube.com/wa
. tch?v=QNigBCMHG1E
(1)I/ISI/I‘I€CKI/I6 U XUMHUYCCKHUEC CBOMCTBA
49 CrocoObl TONMy4YeHHS] W TPUMEHEHHE

MHOTI'0AaTOMHBIX CITUPTOB
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https://infourok.ru/urok-33-
tema-uroka-fenol-ego-

denou: CTpOEHHUE MOJICKYJIBI, sostav-stroenie-fizicheskie-
50 ¢busnueckue cBoicTBa. TOKCHYHOCTH svojstva-fenola-himicheskie-
denona svojstva-vzaimodejstvie-s-
natriem-rastvorom-
5601579.html
https://infourok.ru/konspekt-
51 XuMHUeCKue CBOMCTBA (heHoIa uroka-v-klasse-na-temu-
fenol-3412604.html
59 CriocoObl TOMy4YeHUsT U TPUMCHEHHE https://resh.edu.ru/subject/les
dbenona son/5727/main/150581/
IIpakTuyeckass  paGora Ne 2.
53 Peienne IKCIEPUMEHTAIbHBIX
3aga4 no teme "Crnuprel U deHobI"
https://resh.edu.ru/subject/less
on/4769/main/150554/
https://www.youtube.com/wa
54 CucreMaruzanus U 00001eHne 3HAaHUN tch?v=0ONigBCMHGI1E
0 TEME
https://resh.edu.ru/subject/less
on/4769/main/150554/
AJNBIETHIBI U KETOHBI: AJIEKTPOHHOE
55 CTpOE€HHE  KapOOHHILHOW  TPYIIIIHI; https://urok.1sept.ru/articles/
TOMOJIOTUYECKHE pAIEI, oomas 416126
dbopmyra, ©30MeEpHsl 1 HOMEHKJIaTypa
56 Anpaerufipl M KETOHBL: (DU3HUECKUE https://infourok.ru/urok-v-

CBOﬁCTBa; pCaKknuu MpuCOCANHCHUS

klasse-po-teme-himicheskie-
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svoystva-aldegidov-
primenenie-2802858.html

PeaKHHH OKHCJICHHA W Ka4YCCTBCHHBIC

https://www.youtube.com/wa

57
peaKInu aJIbJICTHIOB M KETOHOB tch?v=7kt0dtwKIwA
58 CrocoObl  MONyYeHHsT albIETHA0B U https://resh.edu.ru/subject/less
KETOHOB on/4776/main/150608/
OIHOOCHOBHBIE pe/eibHbIC https://infourok.ru/ pl(_:ln-__
59 KapOOHOBBIE KHCIIOTHL, OCOOEHHOCTH konspekt-uroka-po-himii-
teme-karbonovie-kisloti-klass-
CTPOCHHUS UX MOJICKYIT 2723528 html
" .
60 K; Og:)elf(:;x KI/I(IJ/IJIOT H:O$;I:II/I<EZ;}$IZ https://vk.com/video-
pv ’ 130001791 456239031
CBOMCTBA
61 XUMHYECKHE CBOMCTBA MPEAEIbHBIX https://vk.com/video-
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT 130001791 456239031
2 | oo, Misoraotpuns sangonoms nips:l/vk.comvideo-
' P P 130001791 456239031
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HEMpeaeTbHbBIX https://infourok.ru/konspekt-
U apOMaTHYeCKHX  KapOOHOBBIX, urokajv-klass_e-odnoosnO\_/nie-
63 JTMKApOOHOBBIX, THAPOKCHKAPOOHOBBIX ngnas_lschenn|e-karbonOV|e-
Kisloti-2605887.html
KACIOT.  [IpefcTaBUTENd  BBICHIMX
KapOOHOBBIX KUCIIOT
Opranunueckas xumus. Yactb
2
oHsTHE © TPON3BOMHLX KADGOHOBLIX teach-in.ru » course » organic-
64 0 © O HPOH3BOA POOHO chemistry-p2 » about

KHUCJIOT

https://vk.com/video-
130001791 456239031
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CriocoObl TMONMy4eHUsT ¥ TPUMEHEHUE

https://vk.com/video-

65
KapOOHOBBIX KUCIIOT 130001791 456239031
CrnoxHbie 3(QUpPBL:  TOMOJOTHYESCKUN https://infourok.ru/konspekt-
66 psan, obmas dopmymna, u3oMepus u uroka-slozhnie-efiri-klass-
HOMEHKJIaTypa 3977217 .html
67 dusnueckue U XUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/les
3¢upoB son/5952/main/150635/
Pemenne  pacu€THhIX  3amad: 1O
68 YPaBHEHUIO XUMHUYECKOW peaklnu, Ha
orpezieNieHue MOJIEKYIAPHON PopMyIIbI
OpPraHUYECKOI0 BEIeCTBa
https://infourok.ru/praktiches
IIpakTnyeckass  paGora Ne 3. P . p..
kaya-rabota-po-himii-na-
Pemenne IKCIEPUMEHTATbHBIX .
69 temu-poluchenie-uksusnoy-
3aqa4 = mo Teme '"KapOoHoBble . ... .
KHCaA0ThI. Ci105KHBIE 3(pUpbI" Kisloti-I-izuchenie-eyo-
) P svoystv-3636206.html
70 Kupel:  cTtpoeHue, (Qu3MUECKHE U https://www.youtube.com/wa
XUMHYECKHE CBOMCTBA (THIPOIIH3) tch?v=gdFeMd1TS4M
Oco06 I .
7 cocoe Z{ZO;TXH OCT;I:I)/IHC;:H . e)f:izfx https://resh.edu.ru/subject/les
Aepatn pel son/5952/main/150635/
YKUPHBIX KHCIOT. JKUphI B mpupoie
Mpbia Kak CONM BBICHIMX KapOOHOBBIX
7 KHCJIOT, HX MOIIIee ACHCTBHE. https://resh.edu.ru/subject/les
IToHATHE O CHUHTETHUYECKHX MOIOIIUX son/5952/main/150635/
cpenctax (CMC)
IeHeTHYECKas CBA3b YIIEBOJOPOIOB U Xumust. O6001uIeHue.
Kucnopojconepkarue
73 KHUCTIOPOJICO/ICPIKALIIUX OPTraHUYEeCKHUX

BCIICCTB

COCAMHCHUS
www.youtube.com » watch
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pPCIICHMUA 3a4Aa4 110
YPaBHCHUAM XUMHWYCCKUX

7 4 PaC‘IéTE:I 110 ypaBHCHI/IHM XUMHNYCCKHUX %.TU
peaxiuu https://infourok.ru » Xumus
Crouptsl 1 HEHOIBL,
AJIBJACTU bl 1 KCTOHBI,
KapOOHOBLIE ...
Cucremaruzanusa 1 0000IIIeHIE 3HAHUHT Www.youtube.com > watch
75 Xumus. O600111EHHE.
I10 TCMC
KPICJ'IODOI[COI[CD)K&H.[I/IG
COCIMHCHUS
Www.youtube.com » watch
O61was XapakTepHETHKA VIJIEBOOB H https://resh.edu.ru/subject/less
76 P P T on/6150/main/150691/
KIacCHUKALHS YIIEBO/I0B (MOHO-, /11~ https://resh.edu.ru/subject/les
1 ToMMCaxapHIbl) son/5413/main/150717/
MoHnocaxapubl: HU3NUECKHe CBONCTBA https://www.youtube.com/wa
77
¥ HaXO0XJIEHUE B TIPHUPOJIC tch?v=ZIQCuMIffhO
https://resh.edu.ru/subject/less
78 [MpumeHeHue TIIOKO3bI, €€ 3HAUCHHE B 0n/6150/main/150691/
KHM3HEIEATEILHOCTH OPraHu3Ma https://resh.edu.ru/subject/les
son/5413/main/150717/
Jlucaxapuiier:  caxaposa, Mab1osa H https://www.youtube.com/wa
79 nmakTo3a. Haxoxnenwe B mpupome u

MNPUMCHCHUC NHUCAXapHuI0B

tch?v=ArC-1i20s9Q
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[Monrcaxapuabr: CTpOEHHE _cellyuloza___ predstaviteli
80 MaKpOMOJIEKY/I, (busnyeckue u prirodnyh_polimerov. nahoz
XUMHYECKHE CBOMCTBA, IPUMEHEHHE hdenie_v_prirode._svoystva-
323336.htm
81 IMonsTre 06 HCKYCCTBEHHBIX BOJOKHAX https;//rESh'equ'rU/SUblecmeS
son/6095/main/150826/
Pacyert Bbixoaa npoaykra
Pemienre  pacueTHBIX ~ 3ajad  Ha OT TEOPETNHECKUN
82 OIpe/iesiCHHe J0JIM BBIXOJa MPOIYKTa \B(gﬁ'“lﬂl?t;gﬂol\l;lcl)z.}(:]rgﬁ OnLine
PEAaKIIUK OT TEOPETUUECKH BO3MOXKHOT'O XUMUS
83 CucreMaruzanus ¥ 00001e e 3HAHUH https://www.youtube.com/wa
0 paszeny tch?v=h60is1pem>5s
Kontpoabsnas paGora Ne2 mo Teme
84 "Kucaopoacoaepskamue
OpraHuveckue coeqnHeHus"
https://nsportal.ru/shkola/khim
iya/library/2019/04/05/konspe
kt-uroka-himii-po-teme-
aminy-1zomeriya-i-
AMUHBL:  KJaccu(UKaUs, CTPOCHUE nomenklatura
85 MOJIEKYJI, oO1mrasi ¢popmysa, U30MepHs,

HOMEHKJIaTypa U (U3nYecKre CBONCTBA

Awmunsbl: CTpoeHue,
HOMCHKJIATYpPaA, N30MECPHUs.
El'Dmo ...
https://www.youtube.com >
watch



https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://www.youtube.com/watch?v=4XFKdy5Wj8U
https://www.youtube.com/watch?v=4XFKdy5Wj8U
https://www.youtube.com/watch?v=4XFKdy5Wj8U
https://www.youtube.com/watch?v=4XFKdy5Wj8U
https://www.youtube.com/watch?v=4XFKdy5Wj8U
https://www.youtube.com/watch?v=4XFKdy5Wj8U
https://www.youtube.com/watch?v=h6ois1pem5s
https://www.youtube.com/watch?v=h6ois1pem5s
https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspekt-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura
https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspekt-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura
https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspekt-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura
https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspekt-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura
https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspekt-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura
file:///C:/Users/user/Downloads/Амины:%20Строение,%20номенклатура,%20изомерия.%20ЕГЭ%20по%20...https:/www.youtube.com ›%20watch
file:///C:/Users/user/Downloads/Амины:%20Строение,%20номенклатура,%20изомерия.%20ЕГЭ%20по%20...https:/www.youtube.com ›%20watch
file:///C:/Users/user/Downloads/Амины:%20Строение,%20номенклатура,%20изомерия.%20ЕГЭ%20по%20...https:/www.youtube.com ›%20watch
file:///C:/Users/user/Downloads/Амины:%20Строение,%20номенклатура,%20изомерия.%20ЕГЭ%20по%20...https:/www.youtube.com ›%20watch
file:///C:/Users/user/Downloads/Амины:%20Строение,%20номенклатура,%20изомерия.%20ЕГЭ%20по%20...https:/www.youtube.com ›%20watch
file:///C:/Users/user/Downloads/Амины:%20Строение,%20номенклатура,%20изомерия.%20ЕГЭ%20по%20...https:/www.youtube.com ›%20watch

XUMHUYECKUE CBOMCTBA anu(paTHYECKIX
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86 k-Kkhimii-10-klass-po-teme-
aMHUHOB .
aminy.html
Anunnui: CTPOCHHE aHUIIMHA
87 0COOCHHOCTH ;IQEIMI/I‘ICCKI/IX CBoﬁCﬂ; nttps:/www.youtube.com/wa
tch?v=0qF5_GkQb3E
AHUJIMHA
88 CrocoObl TOMy4YeHUsT U TPUMCHEHHE https://www.youtube.com/wa
amu(aTHIECKUX AMHHOB tch?v=WMh6DeMxfy8
AMHMHOKHCIIOTBI:  HOMEHKIATypa |
89 u3oMepus, (PHU3MUYCCKHE  CBOMCTBA. https://www.youtube.com/wa
OTaenpHbIE MPEICTaBUTEIIN o- tch?v=370GGDbJG34
AMUHOKHCIIOT
https://infourok.ru/konspekt-
XUMHUUYECKHe CBOMCTBA aMHHOKMCIIOT, uroka-po-himii-na-temu-
90 ux OMOJIOTHYECKOE 3HAYEHHE aminokisloty-4083287.html
aMUHOKUCIOT. CHHTE3 W TUAPOIH3
TICTITH/IOB https://infourok.ru/konspekt-
peptidi-klass-1922868.html
https://infourok.ru/konspekt-
benku xak TpUPOAHBIE MOJUMEPHI; uroka-na-temu-belki-klass-
91
CTPYKTYpHI O€JIKOB 2111416.html
92 X HMIecKIe CBOHCTEA BeKoB https://resh.e(_ju.ru/subiect/les
son/4743/main/150746/
A30TCOAEpIKaIMe TeTEPOIMKINIECKHE https://lnfou_r ok.r_u/k(_)nsp_e kt-
uroka-nukleinovie-kisloti-
03 coeauHeHusi. HyKIeHHOBBIE KHCIIOTHI: himiva-klass-2620744.htm|

COCTaB, CTpOEHHE H OHOJOTHYecKas
poJib

https://xn--j1ahfl.xn--
plai/library/urok_14 biologi



https://infourok.ru/konspekt-uroka-po-himii-na-temu-aminokisloty-4083287.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-aminokisloty-4083287.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-aminokisloty-4083287.html
https://infourok.ru/konspekt-uroka-na-temu-belki-klass-2111416.html
https://infourok.ru/konspekt-uroka-na-temu-belki-klass-2111416.html
https://infourok.ru/konspekt-uroka-na-temu-belki-klass-2111416.html
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://infourok.ru/konspekt-uroka-nukleinovie-kisloti-himiya-klass-2620744.html
https://infourok.ru/konspekt-uroka-nukleinovie-kisloti-himiya-klass-2620744.html
https://infourok.ru/konspekt-uroka-nukleinovie-kisloti-himiya-klass-2620744.html

cheskie_polimeri_nukleinovi
e_kislot_081103.html

94

95

96

97

IIpakTnyeckass  padora Ne 4,
Pemenne IKCIEPUMEHTAIbHBIX
3a7a4 mo Teme ''A3oTcoaepikauiue
opraHuyeckue coeanHeHus"

IlpakTuyeckass  padora Ne 5.
Pemienne IKCIEPUMEHTAIBHBIX
3agay no TeMme ''Pacno3dHaBanue
OpPraHMYecKux coequHeHui"

KonTposbHasi padora Ne3 mo Tteme
"A3oTcoaep;Kalue  OpraHHYecKue
coequHeHus"

OCHOBHI)IG IIOHATHUA XUMHUHN
BBICOKOMOJ'IeKy.HSIpHI)IX COG}II/IHGHI/Iﬁ nu
METOABI UX CUHTE3a —HOJ'II/IMepI/ISaHI/IfI
" IMMOJINKOHACHCAIIUA

ITnmacTmaccel. Yrunn3anus u
nepepaboTka MiacTuka

IIpakTuueckoe 3ausatue Ne 6.
Pemenue 3a1a4 o reme

school-collection.edu.ru
http://school-
collection.edu.ru » catalog »
res » view

Xumus, 10 knacc:
AzoTcomepxamme
coeaunenus - YouTube
www.youtube.com » watch

gomolog.ru
https://gomolog.ru » rudzitis-i-
feldman-2019 » prakt-5

https://www.yaklass.ru/p/himij
a/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/0snovnye-poniatiia-
vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783/re-
6d83bcbd-b5f3-44f8-a808-
3e7fd91fddaa
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DacTomMepshl: HaTypaJIbHBIN https://infourok.ru/prezentaci
CHHTETHYECKHE  Kaydykd. Pe3uHa. ya-k-uroku-himii-na-temu-

98 Bonokna: HaTypaJbHbIC, 1 prakticheskaya-rabota-
UCKYCCTBEHHBIC, CHUHTETUYECKHUE. raspoznavanie-plastmass-i-
[ToauMeps! CrenuaIbHOr0 Ha3HAYECHUS volokon-3014053.html

https://infourok.ru/konspekt-
IpakTnyeckass padora Ne 6. uroka-po-teme-

99 Pemenne IKCIEPHMEHTAIbHBIX 1 sintetif:heskie-kauchuki-
3aga4y  mo Teme ''Pacmo3HaBanme stroenie-svoystva-
IJIACTMACC M BOJIOKOH" poluchenie-i-primenenie-

klass-3091548.html

100 gi:ifjgfj M:TepH:::Teﬁimgigﬁz 1 https://resh.e(.ju.ru/subiect/les
son/6095/main/150826/

"BbICOKOMOIEKYIJISIpHBIE COETUHEHUS"
https://filling-

101 Pe3seps 1 form.ru/other/105384/index.
html
https://resh.edu.ru/subject/les

102 Pesepn 1 son/4823/main/150937/

OBILIEE KOJIMYECTBO YACOB I1O 102 3 6
I[MPOIT'PAMME
IloypouHoe mjaHupoBaHHEe BHYTPHUIIPEIMETHbIN MOAYJIb
«PelieHue ynpa;KHeHUH U 32124 10 OPraHUYeCKOM XUMHID)

Ne

ypoka | Tema Konnuect-Bo

/i 4acoB DOnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbLHBIE PECYPCHI



https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/4823/main/150937/
https://resh.edu.ru/subject/lesson/4823/main/150937/

Tema

BBenenne B OPrauHnvYeCKyr XuMmuIo

https://infourok.ru/konspekt-uroka-po-teme-organicheskaya-
himiya-organicheskie-veschestva-2386939.html

Pacuernbii  nmpaktukym.  KadectBeHHOE
ollpezieNIeHUE yIiepoa, BOA0poJa U XJIopa B
OpPraHUYeCKUX BEUIECTBAX.

https://www.youtube.com/watch?v=fG2Ch27M-5c

Pemenue 3amay v ynpaxHeHUl 1Mo Teme
«Teopus CTPOEHUs OpraHUYEecKuX
coequHeHuit A.M. bytnepoBa»

https://www.youtube.com/watch?v=EOegq3GRkiU

Pemenue 3amau mno Teme «OcHOBHEIE
TCOPCTUYCCKUEC IIOJIOKCHUS OpFaHI/I‘IGCKOI\/JI
XUMHN

Ypok mpaktukyM. Buasl  uzomepum.
CocraBnenue CTPYKTYPHBIX dbopmyn
HU30MEPOB

https://www.youtube.com/watch?v=EnpwP7e50_k

OOue mnpencTaBleHUs O PEAKIMOHHOMN
CTIIOCOOHOCTH OPTaHUYECKUX COEIWHEHHA.
OnexTpoHHbIE 3 (DEKTHI.

Pemenue 3amau  wHa  BeIBOO  (opMysT
OPraHNYeCKUX BEIIECTB MO MPOAYKTAM HX
CrOpaHus

https://resh.edu.ru/subject/lesson/5412/main/212567/

Tema

Yri1eBoaopoasl

25

Pemienne ynpaxHeHuil mo teme: AJKaHBI.
H3omepus, HOMEHKIIaTypa.

https://resh.edu.ru/subject/lesson/6151/main/150012/

Pewmenue YIPAKHEHU N o TeMeE:
XHUMUYECKUE CBOMCTBA, MOJIYYEHHUE aJTKAHOB.

https://vk.com/video-130001791 456239025

Pemenne 3amad 1mo teMe « AITKaHBDY




10 BriBon popmysiel opraHu4ecKoro BelecTBa
110 POJIYKTaM CTOpaHus

11 Penrenue ynpaxHeHHH MO TeMe: AJIKCHBI. https://resh.edu.ru/subject/lesson/5412/main/212567/
XUMHYECKUE CBOMCTBA, MTOJTYyYCHHUE.

12 | Pemenue ympaxxHeHUH 1O Teme: AJIKCHBI. https://resh.edu.ru/subject/lesson/5412/main/212567/
XUMHYECKUE CBOMCTBA, MTOJTYyYCHHUE.

13 | Pemenue YIIPaKHEHHIA: OkwucrneHue https://infourok.ru/konspekt-uroka-po-himii-v-klasse-stroenie-
aJIKCHOB. BnmsHue cpeasl Ha MPOAYKTHI alkenov-gomologi-i-izomeri-alkenov-izomeriya-uglerodnoy-
OKHCJICHHSL. COCTAaBIICHUEC  YpaBHCHHIA cepi-polozheniya-kratnoy-svyaz-1266859.html
XMMHYECKON PEaKIUU.

14 | Pemenue YIPA)KHEHUMN: Oxucnenue
aIKeHOB. BnusiHMe cpenpl Ha NPOAYKTHI
OKHCJICHUS. COCTaBJICHHE ypaBHEHUI
XMMHYECKON PEaKIUU.

15 | Pemienue ynpakHeHUH IO TeMe «AJIKaHBI.

AJIKEHBI»

16 | BeiBox popmMysibl OpraHUYECKOro BEIIECTBA
10 MPOJIYKTaM CrOpaHus

17 | Pemenne yIpaKHEHUH o TeMe: https://infourok.ru/konspekt-uroka-alkadieni-stroenie-
Ankanuensl.  XWMHYECKHE  CBOWCTBA, svoystva-primenenie-prirodniy-kauchuk-1267132.html
MOJIy4EHHeE.

18 | Pemenue YIPAKHEHU I o TeMeE:

AJkanueHsl. XUMHYECKHE CBOMCTBA,
IIOJIyYEHHUE.
19 | Pemenue YIPAKHEHU I o TEeME:
«['enernueckas CBA3b YIriieBOJAOPOJIOB
20 | Pemenue YIPAKHEHU N o TEME:
«['enernueckas CBA3b YIriieBOJAOPOJIOB
21 | Pemienue ympaxxHEHUH MO TeMme: AJKUHBI. https://www.youtube.com/watch?v=ow7mjjUx7Z4

XUMUYECKUE CBOWCTBA, MTOJTYyYCHHE.



https://www.youtube.com/watch?v=ow7mjjUx7Z4

22 | Pemenme 3amad 1O TeMe: HeNpeacibHBbIC https://www.youtube.com/watch?v=ihMIIGwigNO
yriaeBonopoasl. BeiBog  dopmynbl 1o
peaKMOHHON CIOCOOHOCTH BEIIECTBA.

23 | Pemenune 3amady 1mo TeMe: HENpeEENbHbIE
yraeBonopoasl. BwiBog  gopmysnsl  mo
PEaKIMOHHON CIIOCOOHOCTH BEIIECTBA.

24 Perenune VIpaXHEHUH 1O  Teme https://resh.edu.ru/subject/lesson/4775/main/150497/
CATMKIMYECKUE YTICBOAOPOIBIY.

25 | Pemenue YIIPaKHEHHUH o TeMe: https://infourok.ru/stroenie-benzola-izomeriya-i-
IIUKJIOAJIKAHbI UX CBOMCTBA M MOJyYCHHE. nomenklatura-fizicheskie-i-himicheskie-svoystva-benzola-

2979777.html

26 | Pemienne 3amay Ha BBIBOJ (HOPMYJIBI I10 https://www.youtube.com/watch?v=wvFGwwPWH1c
MIPOJYKTaM CrOpaHHsl.

27 | Pemenne  ympaxsenuii:  OcoOCHHOCTH https://www.youtube.com/watch?v=h3leyFBHmvo
XUMHUYECKHUX CBOMCTB rOMOJIOrOB O€H30J1a Ha
prUMepe TOIyoIa.

28 | OpueHTupylOIIee NCHCTBUE 3aMECTHTEIICH B https://www.youtube.com/watch?v=KPQRZITwG4Y
OEH30JIbHOM KOJIbIIE.

29 Ypok —ynpaxxHeHue « [ 'eHeTHyeckas CBs3b https://nsportal.ru/shkola/khimiya/library/2011/03/28/razrabot
YTIIEBOJOPOIOBY ka-uroka-poluchenie-i-primenenie-aromaticheskikh

30 | Pemenune 3amau mo teme « Ilpuponnsie
VCTOYHUKHU YTJIEBOJOPOJIOBY

31 | Pemenue 3ana4 no teme «YTaeBOJOPOABI»

Tema | Ciuptbl. @enouibl. IlpocThie 3pupbl

32 | Pemenne yIpaXHEHUH o TeMe: https://resh.edu.ru/subject/lesson/4769/main/150554/
«OpHoaromHble cniupThl. Knaccudukanus,
HOMEHKJIATypa ¥ U30MEpUsi CIIUPTOB.»

33 | Pemcuue yIpaKHEHHH o TeME: https://infourok.ru/urok-predelnie-odnoatomnie-spirti-
XuMHuuecKkue CBOMCTBA. [Tonmyuyenue 1716772.html
CIHUPTOB.

34 | Pemenue yIpaXHEHUH o TeMe:
«MHOroaToMHble 0 CIUPTHI.

35 | Pemenne ynpaxxnenuit mo teme: DeHOBI. https://resh.edu.ru/subject/lesson/4769/main/150554/




36 | Ypok — ympaxneHue mo Tteme: CHHPTHL https://www.youtube.com/watch?v=QNigBCMHG1E

®enobl. [Ipocteie 3¢upb» https://infourok.ru/urok-33-tema-uroka-fenol-ego-sostav-
stroenie-fizicheskie-svojstva-fenola-himicheskie-svojstva-
vzaimodejstvie-s-natriem-rastvorom-5601579.html

37 VYpok ympaxHeHue no Tteme: I'eHeTnueckas
CBA3b YIJICBOJOPOAOB, CIIMPTOB.

Tema | Aiibaeruibl H KETOHBI https://www.youtube.com/watch?v=7kt0dtwKIwA

38 |VYpok —  yOpaxHEHHE IO  TeMe: https://urok.1sept.ru/articles/416126
«["eneTnueckas CBs3b YriieBoaopoaosn,

CIIMPTOB U AJILJACTHUIOB.»

39 |VYpok —  yOpaXHEHHE IO  TeMe: https://infourok.ru/urok-v-klasse-po-teme-himicheskie-
«['eHeTnueckass  CBA3b  YIJICBOJOPOIOB, svoystva-aldegidov-primenenie-2802858.html
CIIMPTOB U aJIbACTUIOB.)»

Tema | KapOoHOBbIe KMCJIOTHI U CJIOKHBIE 3(PHpbI

40 | Pemrenue yIpaKHEHHH o TEME: https://infourok.ru/plan-konspekt-uroka-po-himii-teme-
Kap0OoHOBbIE KUCIIOTHI karbonovie-kisloti-klass-2723528.html

41 | PemeHwe  SKCIEPUMEHTAIbHBIX  3ajad: https://www.youtube.com/watch?v=701Xicja_7c
«XHUMUYECKHe CBOICTBa Kap6OHOBLIX
KHCIIOT»

42 | Pemenue yIpaXHEHUH o TeMe: https://infourok.ru/konspekt-uroka-v-klasse-odnoosnovnie-
HenpenenbHble KapOOHOBBIE KHCIIOTHI. nenasischennie-karbonovie-kisloti-2605887.html

43 | Pemmenne 3amau mo Teme: KapOoHOBBIE https://infourok.ru/konspekt-uroka-slozhnie-efiri-klass-
KHUCIIOTBI. 3977217.html

44 | Pemenue 3amau mo Tteme: KapOoHOBBIE
KHCJIOTHI.

45 | Ypok ympaxHeHue: ['eHeTmueckas CBs3b
VYT1eBo10pOBI. Cnuptel. KapOoHoBbIe
kucnoThl. [IpocThie 2upbil.

46 | Ypok ympaxHeHue: ['eHeTmyeckas CBs3b
VYTII1eBOIOPOBL. Cruptel.  KapOoHoBbIe
KUCJIOTHL. [IpocThie AhuphI.

Tema | Kupsbl
47 | Pemienue ympaxkneHuit mo teme: CloxHBIS https://www.youtube.com/watch?v=gdFeMd1TS4M

s¢upsl. Kupsl.




48

Pemenue 3anau no teme: Boruncienne nonu
BBIXOJa IPOJYKTA PEAKIIMH OT TEOPETUUYECKU
BO3MOKHOTO.

49

Pemenne 3amau mo teme: Berunciaenue qoiau
BbIXOJa IIPOAYKTa pEAKIIUU OT TCOPETUICCKHU
BO3MOJXHOI'O.

Tema

YrieBoabl

50

Pemienne ynpaxHeHMi 110 TeMe: YTIIEBOJBI.

https://www.youtube.com/watch?v=Z1QCuMIffh0

51

Pemienue ynpaxxHeHuii mo TemMe: YTJIeBOIbI.

https://www.youtube.com/watch?v=ArC-1i20s9Q

52

Pemenne 3agau: BbiumciaeHwe  Macchl
MPOJYKTa PEAKLHHU, €CIIM BELIECTBO J1aHO B
BHUJIE PACTBOpA C ONPEIEICHHON MacCOBOMN
OJIEH.

L S

https://www.youtube.com/watch?v=yZ_Q4hrmOrc

53

Pemenne 3amau: BrelumciaeHwe  Macchl
MPOJIYKTa PEAKIUU, €CJIM BEIIECTBO JIaHO B
BHJIC PACTBOpaA C OMPEICICHHON MacCOBOM
JIOJICH.

https://infourok.ru/krahmal_i_cellyuloza___predstaviteli_prir
odnyh_polimerov._nahozhdenie_v_prirode._svoystva-
323336.htm

A3oTcoaepkamme
coeIMHeHUus

OpraHn4eCcxKue

Tema

AMUHBI

https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspek
t-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura

54

Pemenne ympaxHeHui Mo TemMe: AMMHBI.
Knaccudukanms, cocraB, wuzoMmepus U
HOMEHKJIATypa.

https://multiurok.ru/files/urok-khimii-10-klass-po-teme-
aminy.html

55

Pemenue ynpaxkHeHuld 1o Teme: AMHHBI.
XHUMHUYECKUE CBOWCTBA.

https://www.youtube.com/watch?v=0gF5_GkQb3E

56

Pemenne YIPA)KHEHU I AHUTHH.
OcobeHHOCTH AHMIMH — TPEICTaBUTENb
apOMaTHYECKNX aMHUHOB.

https://www.youtube.com/watch?v=WMh6DeMxfy8

57

Pemenne SKCIICPUMCHTAJIbHBIX 3aga4:
KauecTBeHHEIC p€akuruu Ha OPraHu4CCKHeC
BCIICCTBA.




58 | Pemenune 3amau Ha BBIBOJ (opmyinsl | 1
a30TCOJEPHKAILErO COCTUHEHUS 1o
MacCOBBIM JOJIsl M IPOJTYKTaM CrOpaHUsl.
59 | Pemenme 3amau Ha BbBOJ Gopmynsl | 1
a30TCOJepKAILEro COEIMHEHUS o
MacCCOBBIM JIOJISI M IPOJTYKTaM CTOPaHUSI.
Tema | AMunokucjoThl. Ilentuapl. Benku 3 https://infourok.ru/konspekt-uroka-po-himii-na-temu-
aminokisloty-4083287.html
60 | Pemenme »SKCHepUMEHTaNbHBIX 3amad 1o | 1 https://infourok.ru/konspekt-peptidi-klass-1922868.html
TeMe «AMHUHOKHUCIOTHI. bemkmy»
61 | Pemenme pacdeTHbIX 3amad 1o Teme: | 1 https://infourok.ru/konspekt-uroka-na-temu-belki-klass-
«AMHHOKHCIIOTHI. bemku.» 2111416.html
62 Pemienue pacuetHblx 3agady  1mo Teme: | 1
«AMUHOKHUCIOTBI. benku.»
Tema | O6001IeHuE 2
63 | Pemenue 3amanuii: ['eHermdeckas cBsi3b | 1 https://infourok.ru/razrabotka-uroka-po-teme-geneticheskaya-
OpPTaHUYECKUX BEIIECTB. svyaz-mezhdu-klassami-organicheskih-soedineniy-
2719542 .html
64 | Pemienwe 3amanuii: ['eHermdeckas CBsi3b | 1 https://infourok.ru/razrabotka-uroka-po-teme-geneticheskaya-
OpPTraHUYECKUX BEIICCTB. svyaz-mezhdu-klassami-organicheskih-soedineniy-
2719542 .html
Tema | Pemenue 3a1ay mo opraHnueckoil XuMuu 4
65 Penrenue 3a1aun Ha U30BITOK — HEAOCTATOK | 1 https://www.youtube.com/watch?v=gGe3G45sGQA
C HCIIOJIb30BAHUEM KHCIOPOI0COACPKAIINX
OPraHNYeCKUX COCTMHEHUH.
66 Pemrenue 3amaun Ha N30BITOK — HEZOCTATOK € | 1 https://www.youtube.com/watch?v=18xvfITGCAI
HCIIOJIb30BAHUEM  KHCIIOPOJIOCOIEPIKAIIIIX
OpPraHMYECKUX COSAMHECHUN.
67 | Pacuer KoauuecTBa BeEmIECTBAa, Macchl, | 1 https://www.youtube.com/watch?v=4XFKdy5Wj8U
o0BeMa MPOAYKTa PEAKINH, €CITU HUCXOIHOE
BEIIECTBO JaHO C IPUMECIMHU
68 | Pacuer KkoauuecTBa BemIeCTBa, Macchl, | 1 https://www.youtube.com/watch?v=wcadxu_iXZU

o0Bema IMpoaAYKTa pCaKluu, €CJIn UCXOAHOC
BCIICCTBO JAHO C IPUMECIMUA




IToypounoe miianupoBanue 11 kiace

KoJsnuyecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBBIE
/i Tema ypoka Beero Kourpoabnbie IIpakTnyeckue 06pa3oBaTEIBHbIE PECYPChI
padoThI padoThI
https://lib.myschool.edu.ru/
1 Atom. CocraB aTOMHBIX saep. XMMUYECKHU 1 h;:fs’:_/ [resh.edu.ru/ _
sreMenT. M30Tomb ps://chem-ege.sdamagia.ru/
5 CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Knaccudukanms XumMuaeckux 3J€MEHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 PacripeniesieHre 3IeKTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 1
COCTOSTHUH



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

DJNEeKTPOHHBIE KOH(PHUTYpaIuy HOHOB.
DNEeKTPOOTPULATEIBHOCTD

[Tepuonnueckuii 3akon u [leprnonnueckas
cHCTEeMa XMMHUYEeCKHuX snemMeHToB /. 1.
MenpeneeBa, CBsI3b C COBPEMEHHOM TeopUei
CTPOCHHUS aTOMOB

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamagia.ru/

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX DJICMCHTOB U O6p33y€MI)IX nMunu
IMPOCTBIX M CJIOXXHBIX BEHICCTB I10 I'PYIIIIaM U
nepuoiamMm

Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110
TEME

BxoaHoii MOHUTOPUHT 00pa30BaTeJIbHBIX
AOCTHKEHHUH yYaluxcs N0 XUMHUH

10

Buapr xumMudeckoit cBsa3u. MexXaHn3MEbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBa3p. MexmolieKysipHbie
B3aMMO/JICHCTBUS

11

BaneHTHOCTP U BaJIECHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12

13

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIaTypa

BemectBa MOJICKYIISIPDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUH. Tunel
KPpUCTAJUIMYCCKUX PCUICTOK U CBOMCTBa
BCIICCTB



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

14

IlonsTue o AUCHICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie O KOJUIOMIHBIX paCTBOpax

15

16

17

18

HcTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BhIpayKEeHUS! KOHIICHTPALIUU
pacTBOpoOB

Pemenwe 3a1a4 ¢ MCMoIb30BaHUEM TTOHSITHIA
""MaccoBast 107151 pacCTBOPEHHOTO BelecTna’,
"MoJIsIpHast KOHIIEHTparus'"

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamaia.ru/

19

20

Cucremarusanus 1 00001IEeHUE 3HAHUMT 110
TEME

KonTtpouabnas padora Nel mo remam
"Crpoenue atoma. Ilepuoguyecknii 3aKoH
u [lepuoanyeckasi cucTreMa XHMHYECKHX
jemeHToB /1. 1. MenaesieeBa',
"Crpoenue Bemectsa. MHoroodpasue
BelecTB"

21

Knaccugukaius XuMHUecKuX peakiuuii B
HEOPraHW4YECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILECHNS SHEPTUU IIPH
XUMHUYECKHX PEaKLUIX

22

TemnnoBbie 3PHEKTH XUMUYECKUX PEAKIHHA.
TepMmoxumuyeckue ypaBHEHUS



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

23

Boruucnenust no ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TEePMOXUMHUYECKUM YPABHEHUSIM

24

25

CKopocTh XMMHUECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3IHyYHbIX (PAaKTOPOB.
Karanu3 u karaimu3aropsl

I'omorennsie n T'CTEPOTrCHHBIC PCAKIIUU

26

IIpakTnueckas padora Ne 1 no teme
"BnustHue pa3nudHbIX GaKTOPOB HA
CKOpPOCTb XUMHYECKON peakiun"

27

28

29

OO6paruMbie 1 HEOOpPATUMBIC PEAKIINH.
XHUMHUYECKOE PABHOBECHE

IIpakTHyeckas padora Ne 2 o reme
"BnustHue pa3nudHbIX GaKTOPOB HA
10JIO)KEHNE XUMHUYECKOTO paBHOBECHS"

BHeKTI)OHI/ITI/I‘ICCKaH Jucconuanms. CuipHEbIC

U ciabbie IeKTponuThl. CTeneHb
IUCCOLINAINT

30

HNonnoe npousseaenue Boabl. Cpema BOIHBIX
pactBopoB. Bomopoaueiii mokasarens (pH)
pacTtBopa

31

32

33

I'mpponus coseld. Peaknuu, nporekaroniye B
pacTBOpax MEKTPOIUTOB

IIpakTnueckas padora Ne 3 no Teme
"XUMHYECKHE pEAKIIUK B PaCTBOPAX
AJIEKTPOIUTOB"

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC

peakunu. BaxHenye OKUCIUTENU U
BOCCTAaHOBUTEIIN




MeTtox 3IeKTPOHHOTO (3JIEKTPOHHO-

34
HOHHOTO) OanaHca

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BCIIECTB

36 Pemenue 3amay pa3aMvHBIX THIIOB

37 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB

38 CucreMaruzanys 1 00001IeHe 3HAHNUH 110
Teme "XuMuueckue peakiun"

39 KonTtposbHnas pabora Ne2 o reme
"XumMunyeckue peakuun'"

[Tonoxenne Hemerauios B [lepuoauyeckon

40 CHCTEME XMMUYECKuX dmemMeHToB []. M.
MeneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. @HU3HYECKUE CBOICTBA HEMETAIIJIOB

41 AnoTponusi HEMETAIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42 Bogopon: nonyuenue, pusndeckue u
XUMHUYECKHE CBOMCTBA. [ 'napuabl
["asiorensl: HaX0XkIEHUE B MPUPOJIE, CITOCOOBI

43 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOMCTBaA
lNanorenoBonopoasl. Baxxnenmue

44 KHUCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajJoreHOB
JlabopatopHble 1 IPOMBIILIIEHHBIE CIIOCOOBI

45 noJiyueHus rajgoreHoB. [Ipumenenue

TaJIOTeHOB U UX COSTMHEHUH




46

IIpakTnyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 337a4 110 TEMe
"T"a;morensr"

47

Kucnopon: naboparopHeie u
IMPOMBIIIJICHHBIC CHOCO6BI MMOJIy4YCHHA,
¢dusnveckne 1 XuMu4Ieckue cBoiictsa. O30H.
[TpumeneHne KUCIOPOAa U 030HA

48
49

Oxcuabl ¥ IEPOKCHUIBI

Pemenue 3amau Pa3JIMYHBbIX TUIIOB

IIpoMe:KyTOYHBII MOHUTOPUHT
0o0pa3oBaTeIbHBIX JOCTHKEHNH yUALIUXCSA
10 XUMHUH

50

51

Cepa: Hax0XKJICHHE B IPUPOJIC, CITIOCOOBI
HOJIyquI/ISI, (1)I/I3I/I‘-ICCKI/IG U XUMHNYCCKHUC
CBOMCTBA

CepoBosiopof, cynbhuabt

52

53

54

55

Kucnopozconepxaiiye COeITMHEHUS CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIOThI

IIpakTnyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
e€ coeuHeHUs"

A30T: HaX0XK/IEHHE B IPUPOJIE, CIIOCOOBI
NoJTy4eHus1, GU3NYECKUE U XUMUUYECKHUE
CBOMCTBA. AMMUAK, HUTPU/IBI
Kucnoponcoaepxaiiue coequHEHHs a30Ta.
OcoO6eHHOCTH CBOMCTB a30THON KUCIIOTHI

56

[IpumeHeHue a30Ta v €ro COeIMHEHUH.
A30THBIE y10OpEeHUS




57

docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
MOJTy4YeHUSI, PU3NICCKUE K XUMHUECKHUE
cBoiictBa. Dochuas u hochun

58

59

Oxcunst hocdopa, pochopconepxarine
kucaoThl. Conut pochopHOit KHCTOTHI
[Ipumenenue pocdopa u ero coenMHEHMIA.
dochopHbie y1oOpeHus

IIpomexyTOYHBINE MOHUTOPHHT
o0pa3oBaTe/IbHBIX IOCTHKEHUI YUAIUXCS
o XUuMHH

60

IIpakTnueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAIIbHBIX 337124 110 TeMe "A30T U
dhocdop u ux coenuHeHHUs"

61

62

63

VYraepon: HaXOXICHUE B IPUPOJIE,
JUIOTPONHBIE MOUUKAIUK; pU3HdecKue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

Oxcup yriepoaa(ll), okcun yraepoma(1V),
yrojibHast KUCJIO0Ta U €€ cosln

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

64

65

66

Kpemuwuii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI
IMOJIy4YCHMUH, (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKUC
CBOICTBA

Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,
CHJIMKATBI

[IpuMeHeHne KpeMHUS U €r0 COETMHEHUM.
Crexio, ero moyry4eHue, BUAbI CTEKIIA

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamagia.ru/



https://lib.myschool.edu.ru/
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67

68

Pemenue 3aaa4 pas3jInuYHbIX TUIIOB

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TeMme "HemeTtamnsr"

69

KonTtpouabHnas padéora Ne3 no reme
"Hemeranabl"

70

71

72

AHanu3 pe3yabTaToB KOHTPOJIBHON padoTHI,
KOppEeKLHsI OIINO0K

[Monoxenue merasmioB B [leproanyeckoit
CUCTEME XUMUYECKUX DIIEMEHTOB.
OCoOEHHOCTH CTPOCHUS JICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

73
74

CmuaBsl MetasuioB. Kopposust Mmetamion

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

75

DNEKTPOXUMHUECKUN Psiji HAPsHKEHUH
MeTasuioB. O0mIMe CocOOkI MOTyYeHUs
METAJIJIOB

76

O6mras xapakrepuctuka MetayuioB |A-
rpynmnsl [leprnoandeckoi CuCTeMbI
XUMHUYECKHX IeMeHTOB. Hatpuii n xannii:
noJiydeHue, Gu3nyeckue 1 XuMHUIeCcKHe
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U
HX COEIUHEHUI

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamagia.ru/

77

O6mr1as xapakrepuctruka metayoB [A-
rpynisl [leppoaudyeckoit cuctemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

KaJIbIMIA: IOJy4YeHue, pusnueckue u
XUMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

78

79

JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

ATIOMUHUI: TIONTy4eHHe, PU3nYecKne u
XMMHUYECKHE CBOICTBA, TPUMEHEHUE

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THIPOKCHIA ATIOMUHUS,
T'HPOKCOKOMIUIEKCHI aJTFOMHHUS, UX
pUMEHEHHE

81

82

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB
TpennpoBo4HbIii 3k3amMeH B popme EI'D
10 npeaMeTy XHMHS.

IIpakTnueckas padora Ne 7. Pemenue

HKCHEPUMEHTAIbHBIX 33/1a4 110 TEME
"MeTaJiisl TJIaBHBIX MOArpynn”

83

OO6m1ast XxapakTeprUCTUKa METAIIJIOB
no6ouHbIX noarpynn (b-rpymnm)
[lepronnveckoit cuCTEMBI XUMHUYECKUX
3JIEMEHTOB

84

85

86

OuU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma
U €0 COCIMHEHUM, NX PUMEHEHUE

Baxwnelime coeMHEHUs Maprasiia.
[Iepmanranat kayius, €ero OKUCIUTEIbHBIE
CBOMCTBa

duznyeckue 1 XUMHUUECKHE CBOICTBA

xKenesa u ero coennHenuil. [lonyuenue u
IIPUMEHEHHUE CILJIAaBOB XKeJe3a




87

duznueckre U XUMUYECKUE CBOUCTBA MENU
U €€ COCIMHEHUM, UX TPUMEHEHUE

88

89

90

dusnueckre U XUMUYCSCKUE CBOMCTBA [IUHKA
U €0 COCIMHEHU, UX PUMEHEHHUE.
I'mapOoKCOKOMILIEKCHI INHKA

IIpakTuyeckas padora Ne 8. Pemenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
"MeTaiiibl TOOOYHBIX OArpyHH"”

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

91

O0600611eHre U cucTeMaTU3alus U3Y4YeHHOTO
Marepuaia no reme "Metamib"

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamagia.ru/

92

93

94

KonTtposbHnas pabéora Ned o reme
"MeTa/ib"

XUMUS B CEIIBCKOM XO3SIMCTBE.
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS
Ponb xumun B o6ecrieueHu yCTOMYUBOTO
pasBuTH yenosedecTsa. [lonarue o
Hay4YHBIX METOJAaX UCCIIEI0OBaHUS BEILIECTB

95

Hayunble mpuHIAIIBEI OpraHu3annuu
XUMHYECKOTO IMMPOU3BO/ICTBA.
[IpombliieHHbIE CIOCOOBI MOTYYEHHS
BAKHEUILINX BEIECTB

96

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIIEH
Cpedbl U €ro MOCHEACTBUS. XUMUS U
310pOBbE YesioBeKa. JIekapCTBEHHbBIE
CpeacTBa



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

Xumus muiy. Pois XuMun B o0ecrieueHnu

97 . 1
MUIIEBON O€30MacHOCTH

08 KocMmernueckne u naproMepHbIe CpeACTBa. 1
BbriToBas xumus
XuMus B CTpOUTENIbCTBE. Baxkneniue

99 CTPOUTEIBHBIC M KOHCTPYKIIMOHHBIE 1
MaTepuaibl

100 Pesepr

101 Pezeps

102 Pesepr

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




11 kiaace

IHoypouynoe miaanupoBanue BIIM «IIpakTukym no pemeHno pacyéTHbIX 3a1a4 »

Koun4ecTBo dueKkTpoHHbIe (LM POBbLIE)
Ne n/m | HammeHoBaHMe pa3/ieioB U TeM NPOTrPaAMMBbI
4yacoB o0pa3oBaTejbHbIe pecypchl
OcHOBHbIE 3aKOHbI U MIOHATUSI XUMHUH 8
Pemenue 3amad Ha HAX0XKJIEHUE MACCOBBIX JIOJIEH DJIIEMEHTOB
1 B BEIIECTBE. 1
3amaun Ha HAXOXKIEHUE HEU3BECTHOTO MHJIEKCA MO JaHHBIM
2 MaccOBOM J0JIH OJHOIO U3 AIEMEHTOB B BEIIECTBE 1
3amaun Ha HAXOXKICHUE MOJICKYISIPHBIX ()OPMYJI BEUIECTB I10
3 JTAHHBIM MAacCCOBBIX JJOJIEH AJIEMEHTOB. 1
3amaun Ha HAXOXKJEHUE MOJIEKYISIPHBIX (JOPMYN BEIIECTB IO
4 JTAHHBIM MAacCCOBBIX JJOJIEH AJIEMEHTOB. 1
3ajaud C HCHOJNb30BAHMEM  KOJMYECTBA BEIIECTBA MPHU
5 HaX0XkICHHH 00BEMA ra30B, YKMCIIa MOJICKYI i MACCHI BEIIECTBA | q
3ajaun C HCHONb30BAHMEM  KOJMYECTBA BEIIECTBA MpPHU
6 HaX0XKJICHHH 00BEMa ra30B, YKMCIIa MOJICKYII i MACChI BEIECTBA | q




Haxoxnenne MOJIbHOUW JOJIM BEIIECTBA B CMECU

7
HaxoxneHne MOJIbHOM 10/ BELIECTBA B CMECU
8
Tema 2. | KoinyecTBeHHBIE COOTHOIIEHHUS B ra3ax
9 3amaul C MCMOJNb30BAHUEM IUIOTHOCTH M OTHOCHTEIBHOU
IUIOTHOCTH T'a30B.
10 3amaun Ha ra3oBble 3aKOHbI (3akoHbI boinst — Mapuotra u
['eii— JIroccaka u ypaBHenue Kianeiipona—Menpaeneesa).
11 3amaun Ha ra3oBble 3aKOHBI (3akoHBI boilns — Mapuotra u
I'eii— JIroccaka u ypaBHeHue Knaneiipona—Menperneesa).
12 Bolunicnenuss ¢ UCHOJIB30BaHMEM 3aKOHa ABOragpo H
CJIIEICTBUN U3 3aKOHA.
13 Beruncnennss ¢ HMCHOJIB30BaHUMEM 3aKOHAa ABOragpo H
CJIEICTBUH U3 3aKOHA.
KosinuecTBeHHbIE COOTHOIIEHUS] B PACTBOPAX
14 3amauM Ha HAaxOXKIEHHE MAacCOBBIX [JOJIE pPAaCTBOPEHHBIX
BELIECTB B pacTBOpax
15 3aauy Ha HaXO0X/I€HUE MOJISIPHON KOHIIEHTpPAI[UM pacTBOPOB




16 3ajauM Ha HCIIOJI30BAHME B KaueCTBE pPACTBOPEHHOIO 1
BEIIIECTBA KPUCTAIOTUPATOB

17 3amaun Ha KOHIEHTPUPOBaHUE, pa30aBlieHUE U CMEIIMBaHHE 1
pacTBOPOB BEIIECTB, MEXAY KOTOPHIMH HE MPOUCXOJSAT
peaxiuu

18 3ajaun Ha KOHIIEHTPUPOBAHHUE, pa30aBJICHHE M CMEIIMBAHUE 1
pacTBOPOB BEIIECTB, MEXAY KOTOPHIMH HE MPOUCXOJIAT
peaxkuu
3agaum HA ypaBHEHUSIX peaKIuil 17

19 3ajaun Ha ypaBHEHUSX PeaKIuit 1

20 3amaun Ha ypaBHEHUSAX PEaKIUii, KOria OHO U3 Pearupyroimx 1
BEIICCTB COACPKHUT MMPUMECH

21 3amaun Ha ypaBHEHUAX PEaKIUi, KOT/1a OJJHO U3 Pearupyroimx 1
BEIIIECTB COACPKHUT MPUMECH

22 3amaun HA YpPaBHEHUSX PEaKLUN C yKa3aHUEM MPaKTUYECKOTO 1
BBIXO/Ia PEaKIUU

23 3amaun HA YPaBHEHUSAX pEaKUUi ¢ yKazaHUEM MPAKTUYECKOTO 1
BBIXO/Ia PEaKIUU

24 3amaun Ha U30BITOK U HETOCTATOK 1

25 3amaun Ha U30BITOK U HETOCTATOK 1

26 CwMellaHHbIe 3a0a4H 1




27

CMeranubsle 3a1a4u

28 3a1aun Ha TEPMOXUMHUYECKUX YPAaBHEHUAX

29 3a1aun Ha TEPMOXUMHUYECKUX YPAaBHEHUAX

30 3aauu Ha OCIEeI0BATENbHBIX IIPEBPALICHUAX

31 3aauu Ha OCIEeI0BATENbHBIX IIPEBPALICHUAX

32 3ajaun Ha apaJlJIeIbHbIC PEaKIINN

33 3aauy Ha napajuleIbHble PEAKIUU

34 3aauy Ha ypaBHEHUSX PEAKIUI, IPOUCXOAIINX B paCTBOPAX.

35 3aauy Ha ypaBHEHUSX peaKuil, IPOUCXOIALINX B pPaCTBOPAX.
OcHOBHbIE 3aKOHOMEPHOCTH NPOTEeKAHUS XHMHYECKHX
peaxkuui

36 3anaun Ha TeMy: «CKOPOCTh XUMHUYECKUX PEAKIIUN»

37 3a1aun Ha TeMy: «XUMHUYECKOE PABHOBECHE»

38 3amaun HA TEMY: «XUMHYECKOE PABHOBECHEY

39 3amaun Ha Temy: «Tepmoxumus» (IpUMEHEHHE CIEICTBUS
3akoHa ['ecca).

40 3amaun Ha Temy: «Tepmoxumus» (IMpUMEHEHHE CIeICTBUS
3akoHa ['ecca).

41 3amaun Ha BO3MOKHOCTh TPOTEKAHUST XUMUUECKUX PEAKIINi Ha

OCHOBE HaxOoxaAeHUs dHepruu [ mbOca.




3agauun  Ha Temy: «Teopusi  3JIEKTPOJUTHYECKOM
AUCCOLHAMI»

10

42 Konnentpanuss pactBopoB (MaccoBas A0Js, MOJIIpHAas H 1
HOpMaJibHasi KOHLIEHTPAIUU, MOJISTIBHOCTB ).

43 3agauM Ha pPACTBOPEHHME B BOJE IIEJTOYHBIX METAIIIOB, 1
KPUCTAIJIOTHIPATOB

44 3amaun Ha pa3baBlieHUE, KOHLIEHTPUPOBAHHE U CMEIIMBAHHE 1
pPacTBOPOB € UCIOJIB30BAHNUEM IIPABHIIA CMEILICHUSI.

45 3amaun Ha pa3daBlieHHE, KOHIIEHTPUPOBAHUE U CMEIIMBAHHE 1
pPacTBOPOB € UCIOJIB30BAHNEM IIPABHIIA CMEILICHUSI.

46 I'upponus. Pacu€THble 3a1aun 1

47 I'maponuz. Pacu€rHble 3agaun 1

48 KoMmOuHMpoBaHHBIE 3aayll  HA YpaBHEHUSAX peaKIuil, 1
MPOUCXOSIINX B PACTBOPAX.

49 KomOuHupoBaHHble 3a7aud Ha ypaBHEHUSAX  peakuuil, 1
MPOUCXOSIINX B PACTBOPAX.

50 3amaun Ha XMMHYECKHE TPEBpAIICHUs C y4acTHEM CMecei 1
BELIECTB

51 3agauM Ha XUMHYECKHE MPEBpaAlICHUs] C YYaCTHEM CMeceu 1
BELIECTB
3agauu Ha TeMy: «XHMMHA 3JIEeMEHTOB)» 17

52 3anaun o teme: «Cepa U €€ COeUHEHMS 1




53 3anaum no Teme: «A30T 1 pocdop U UX COeAUHEHUS»

54 3agauu 1o TemMe: «YTJIEpO/l U €ro COCTMHEHUSI

55 3amaun Ha BBIBOA (OPMYNT OpraHMYECKHX COCIUHEHHM I1O0
MacCOBBIM JIOJIIM 3JIEMEHTOB W 10 JaHHBIM O HPOAYKTax
CrOpaHus

56 3agaun Ha BBIBOJ (DOPMYJI OpPraHMYECKUX COEAMHEHHH IO
MacCOBBIM JIOJISIM 3JEMEHTOB U 10 JAaHHBIM O MPOAYKTax
CrOpaHus

57 3amaun Ha BBIBOJ (POPMYJI OpPraHMYECKHUX COEAMHEHHH IO
MacCOBBIM JIOJISIM 3JEMEHTOB U 10 JAHHBIM O IPOAYKTax
CrOpaHus

58 3amaun Ha BBIBOJ (POPMYJI OpPraHMYECKHUX COEAMHEHHH IO
MacCOBBIM JIOJISIM 3JIEMEHTOB M 10 JAaHHBIM O MPOAYKTax
CrOpaHus

59 3amaun no teme: «Metamuibl». MeTaasl I1aBHBIX MOJATPYIIIL.
MerTansl TOOOYHBIX OATPYIIT

60 3amaun no teme: «Metamuibl». MeTaasl I1aBHBIX MOJATPYIIIL.
MerTansl TOOOYHBIX OATPYIIT

61 KadecTBeHHBIE M pacyeTHbBIEC 33Ja4d MO TeMe: «DJIEKTPOJIN3
pPacTBOPOB U PACIIJIaBOB 3JIEKTPOJIUTOBY.

62 KadecTBeHHBIE M pacyeTHbBIEC 33Ja4d MO TeMe: «DIJIEKTPOJIN3

pPacTBOPOB U PACIIJIaBOB 3JIEKTPOJIUTOBY.




63 3amauM ¢ MCIOJIb30BAaHUEM DPsiia CTaHAAPTHBIX AJIEKTPOAHBIX 1
MOTEHINAJIOB METAJUIOB.

64 CocraBiieHUe ypaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaknuii C MCIOJb30BaHUEM METO/a 3JICKTPOHHO-HOHHOTO
Oaylanca U pacyeTsbl 0 HUM.

65 CocraBiieHUe ypaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKIuii ¢ WMCIOJBb30BAHUEM METO/AA DSJICKTPOHHO-HOHHOTO
OaylaHca U pacyeTsl 0 HUM.

66 PesepBHblil ypok 1

67 PesepBHblil ypok 1

68 PesepBHblil ypok 1
NUTOT'O 68




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YMK:

* Xwumus, 10 xmacc: yrmyOnéHubiii ypoBeHb: yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; noxa penakuueii B.B.
Jlyama. — 10-e wu3m., crep. -Mocksa: IlpocBemenme, 2023. - 446,

* Epemun B.B. Xumus: 11 ki.: yray0i. ypoBeHb: yu4eOHUK JjIsi 00IIc00pa3oB.
opraHuzanui. — 8-e¢ uz., nmepepadot. — M: Ilpoceemienue, 2023. - 478 c.
» « T"abpuensu O.C., JIpicoa ['.I'. Xumus. YranyOnenusiii ypoBens. 11 kiacc

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

* Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3bsmenko,
B. U. Tepenuna, A. A. Jlpo3znosa, B. B. Jlynuna «Xumusi. YriryOneHHbIN
ypoBenb. 10 kimace» (aBropsl B. B. Epemun, B. 1. MaxonuHa, O. IO.
CumonogBa, U. B. Epemuna, A. A. Jlpo3nos, O. 10. Kepumos).

* Meroanueckoe nocodue k yueonnky B. B. Epemuna, H. E. Ky3bsmenko,
B. U. Tepennna, A. A. Jlpoznosa, B. B. Jlynuna «Xumusi. YriyOneHHbIN
ypoBeHnb. 11 knace» (aBropsl B. B. Epemun, B. 1. Maxonuna, O. IO.
CumonogBa, 1. B. Epemuna, A. A. JIpo3nos, 2. F0. KepumoB).

» Ta6puensu O.C., JIvicoa I'.I'. Xumus. Yriuy0OsieHHsit ypoBesb. 11 kiacc.
MeTtoauueckoe ocodue

» Tabpuensu O.C., Acanona JI.U. Xumus. YriyoOnennsiii ypoBenb. 11 kiacc.
KoHTposbHbIE ¥ TPOBEPOUHBIE pA0OTHI

» Tabpuensu O.C., Acanona JI.U. Xumus. YrinyOnennsiii ypoBenb. 11 kiacc.
KoHTposnbsHbIe paboThl

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

Mertonuueckue peKOMEHIAMU M  NEPEeYEHb CPEACTB  JUCTAHIMOHHBIX
KOMMYHUKaIMii Ha odummuanbHoM caiite KammHuHTpajackoro 00J1acTHOTO
uHCTHTYTa passutus oopazoBanus. URL: https://koiro.edu.ru/distant/#pedagogam



https://koiro.edu.ru/distant/#pedagogam

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamgia.ru/

https://stepenin.ru/organic

https://scienceforyou.ru/
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