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HOACHUTEJIBHASA 3AIINCKA

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
dbenepanbHOM 00pa3zoBaTEIBLHOM MTporpaMmsl cpeanero oomiero oopazopanusi(DOOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIn3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YriyOJIEHHOTO HW3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIst
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mno XMMHM Ha3Haue€HUE TpeaAMeTa «XHUMHUS» MOJydaeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
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, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIGHKH O0pa30BaTENIbHBIX JOCTIKEHHN O0OyJaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MPUMEPHYIO TOCIENOBATEIBHOCTh HU3YYEHHUS Y4eOHOTO
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 oOpa3oBaHMs, COAEPKATENBHOM XapaKTEepPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TT03HABATENbHbIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
COJIep KaHus IpeIMETA.

[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
(MHBapHAHTHOW) COCTaBISIONICH CoAepKaHUSl Y4YEeOHOro TmpeamMeTa «XUMUsD»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJEHHOro YpOBHEM 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 MW3y4EHHs CIELUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BHIOPABIIMX OMNPENEIEHHBI NPOoPuiIb 00y4yeHHs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0OpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3YUCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHHH palMOHANIM3alMh y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranuyeckas xumus». [Ipu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYPHOU
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
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
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 pEaKLHid,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMHUM IpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHNnE UMEET TO, YTO Ha COJIepKaHUE KYPCOB XUMHH YTiy0IEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMHUKO-(PU3nYecKoro npoduiis 60b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: 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 coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ouonoruueckoro npoduias OONbIINI yAENbHBIM Bec OyneT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€JIKU, YTIEBO/Ibl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. IIpu 3ToMm 3HaHus o
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUSI, OCBOCHHUS
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 obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTb», «MaTtemaTuka u
uH(popmaTrka» 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 SBIsETCA (OPMHUPOBAHHE 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 TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, MPOrHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOeHre MpeCcTaBICHU 0 HAyIHBIX METOaX MO3HAHUS, HEOOXOUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B mnnmaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeJHEro o0IIero oOpa3oBaHUs NMPU HU3YUYCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETUUYCCKUX U
IPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKHX IIEHHOCTEH;

pa3BHUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M IMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWEe YMEHHW ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO0111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX IJI1 U3YYEHUS! XUMHUHM HA YTITyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 waca B Hegemwo), B 11 kmacce — 102 wyaca (3 yaca B Hejeno).
Jannas nporpamma 10 kiacca paccuntana Ha 170 yacoB (3 yaca B Helemno B
COOTBETCTBHUM C YYEOHBIM IJITAHOM U 2 yaca J100aBJIeHO U3 4acTH, (opMupyeMoit
Y4aCTHUKaMU o0Opa3oBaTeIbHBIX OTHOUIEHUH).
[Tporpamma 11 knacca paccuntana Ha 204 yaca (3 yaca B HEIEJIO B COOTBETCTBUU
C y4eOHBIM IJIAaHOM OpraHu3aluu U 3 yaca J00aBJICHO U3 YacTh, (HOpMUPYEMOI
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHU)



COJEPXXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIIMKI AaTOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl 00pa30BaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€M B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAUMHEHUU. MONeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccupukanuu opraHudeckux BemecTB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (IJIaBJIEHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTtaneit yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH ) IUKI0aTKaHOB. CIIOCOOBI MOTYyYEHUS U IPUMEHEHNE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUE CBOMCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-I0JOKEHHWE IIpU JIBOWHOM CBS3H,
nosimMepusanuu u okucienus. [Ipasmiio MapkoBHukoBa. KauecTBeHHbIE peakunn
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS W XMMHUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. IlonmmMepusanus conpspKEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUU IPUCOECAUHEHMS, JTUMEPU3ALUN U TPUMEPHU3ALIIH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJuKalie, peakUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpHUMEpEe aJKWIbHBIX PATUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupona. CrnocoObl MOIyYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKa, KPEKUHT (TEPMHUYECKUN, KATATIUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPyNIy, [HAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICHCTBUE allETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMH W  HEOPraHUYEeCKUMHM  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienne o MexaHU3Me peakuii HyKJIeo(GuiIbHOro 3aMmenienus. JleiictBue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
OeHzonpHOrO sigpa. Pusmueckue cBorcTBa PeHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKANNUA, PEAKIMU C YYaCTHEM YTIIEBOJOPOJHOIO pajJKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HEMPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. ['oMonoruueckuil psna, oOmas Gopmyna, u3oMepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HETpeeTbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpO/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupu0o3a. Ou3nvecKue CBOMCTBA U HaxoxkjaceHue B mnpuponae. dorocuHres.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE U MOJOYHOKUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTaIbHbIE METOJbl HM3YYEHHS BEIIECTB M HUX MNPEBPAILCHUIA:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIC PEAKIMU Ha albJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl CIIELIUAIIBHOTO Ha3HAYCHUs (Tecron, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEHIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, pELICHUE JKCIIEPUMEHTAJIbHBIX 3axad 1o Tteme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHMs, CKOPOCTh, IHEPIrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: monesHbie HCKOMAEMbIE, TOTLITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U IPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHHS MOCIEICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOJIOJIeHUsT TIpaBWi Oe30MacHOro oOpalieHusi C BeHIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPABWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YyHOTPEOIEHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIEJIeCO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHON CpEbL;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
pELIEHNs BOIPOCOB PALIMOHATIBHOTO PUPOIOIOIb30BAHNUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSATH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
bopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHOW KyJIbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJdu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NESATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaronXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS IS OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyia, ypaBHEHHE XUMUYECKON PEaKITun



— IpU pEIICHUH y4eOHBIX MO3HABATENbHBIX M MPAKTHUECKHUX 3a]ad, TPUMEHSTb
Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIupOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MIO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHbIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orbope wmHPOpPMAIIMH, HEOOXOAUMOM JUISI BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIIHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIHHOU ACATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I103HABATEIBHYIO
JEeATEIbHOCTh, Oompeneisas €€ Leau M 3aJa4yd, KOHTPOJIMpPOBaTb U II0O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb JESITEIbHOCTH HAa OCHOBE camMoOaHajau3a H
CaMOOIIEHKH.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTo mpeaMera « XMMHUs Hay4dHbIE 3HAHUS, YMEHUSI M CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOoOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYEHUI0 HOBOTO 3HAHWA W MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTYyalUsX, a TAK’KE B PEAJbHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMuel. B
nporpaMMe IO XUMHUHM NPEAMETHBIE PE3YIbTaThl MPEJACTABICHBI IO Trojam
W3YUYCHUS.

10 KITIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAKOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poyii B 00€CIEeYEeHUU yCTOWYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnun PalMOHAIIBHOTO



IPUPOJONOIB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIICH KyJIbTYpbl
YeJIOBEKa, a TAK)KE IKOJIOTMUeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpELE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBSI3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAINE OPraHUYECKUE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
Y [pEBpalIEHUS BSHEPrUM IMPU XUMUYECKHUX pEAKIMAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NNOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUI; TPEICTABICHHUS O
MEXaHU3MAaX XUMHUYECKUX peakUuid, TEPMOJMHAMHYECKUX M KHUHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BJIMSIHUM aTOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U NMPAKTUYECKOU
NeATEIbHOCTH YeJIOBEKa, OOIIMX HayYHBIX IPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEepadOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKUX PEaKUUA U PAaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEJICTBOM  COCTaBJICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;



c(OpPMHUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAJICKHOCTh M3YyUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHHMIO K OIpeAeaEHHOMY
KJIacCy/Tpynme COEIWHEHWH, JdaBaTh WM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknatype (IUPAC) u nmpuBoauTh TpUBHAIbHBIC Ha3BaHUS IS OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIMKONb, (PEHOJ, (QOopMaNbIerul, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, AJIbMUTHHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh, yMEHUS ONpPENESATh BHJ XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKIE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTaBUTENCH pA3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IMKIOATKAHOB, AJIKEHOB, aJIKaIMEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIIEBOJOPOJIOB, CIUPTOB, AIbAECTHUIOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
AMUHOKHCIIOT,  OeNKoB, yriaeBojoB (MOHO-, JAM- W  TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUHN OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIMSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojhb), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOAYKTOB TiepepaboTKu;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(OpPMUPOBAHHOCTH YMEHHS PUMEHSATH OCHOBHBIE OTIEPAIlUU MBICTHTEIHLHON
NESTEIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,
BBISIBJICHHE TIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€W — JJI U3YUYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;



c(OpPMHUPOBAHHOCTh YMEHHII: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHHUH C
MNOHATUSAMU M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTH YMEHUH: MPOBOAUTH PACYETHI [0 XUMUUYECKUM (PopMyam
U YpaBHEHUSAM XUMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEITHUUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacu€Thl MO HAXOXKACHUI0 XUMHUYECKOH (OopMyIbl
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTMYECKOM  OE30MacHOCTH  IOCHIEJICTBUSL ~ OBITOBOW U
IIPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEILECTB,
WCITIOJI30BAaTh MOJYYEHHbIE 3HAHUS JI IPHUHIATHUS TPAMOTHBIX PEIICHHUH MpoOIemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN OSKCIIEPUMEHT (TOIYYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TpPaBHII
6e3omacHoro oOpameHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MpPaBHJIa KOJOTMYECKH 11e51ecO00pa3HOro MOBEACHHS B OBITY H
TPYJOBON JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUUECKYIO HH(OpMaLIKIO, IepepadbaThIBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHU C MOCTABJICHHON yueOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pasznea 1. [loBTOopenue
[ToBTOpEHNE OCHOBHBIX MOHATHUI XUMHU 32 -
1.1 p N 5 https://fipi.ru
Kypc 8-9 knaccoB. Bxo/1HOI KOHTPOJIb
Hroro 5
Pa3znen 2. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM
IIpenmeT opranmdeckor XxuMun. Teopus .
P P P http://window.edu.ru
2.1 CTPOEHHS OpraHn4YecKuX coeuHeHui A. M. 28 -~
https://fipi.ru
byrneposa
Hroro no paszneny 28
Pa3nea 3. Yraesogopoasnl
31 [IpenenbHble yrieBOgOpOABI — AJKAHBI, 7 http://window.edu.ru
' LUKJIOAIKAHEI https:/fipi.ru
HenpenennHbIe YIIIEBOIOPOAEI: AJIKEHEI http://window.edu.ru
3.2 P a POARL: ’ 21 1 http://hemi.wallst.ru
ATKATUEHBI, aTKUHBI e
https://fipi.ru
https://fipi.ru
. A 1 .
3.3 POMAaTHYECKHE YIIIEBOIOPOIbI (APECHBI) 0 http://hemi.wallst.ru
3.4 [IpupoaHbIe UCTOYHUKH YTIEBOJOPOIOB U UX 4 http://hemi.wallst.ru

nepepaboTka

https://fipi.ru
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3.5 ["asioreHnpoOr3BOAHBIC YTIIEBOAOPOIOB

4

http://hemi.wallst.ru
https://fipi.ru

Hroro no pazneny

46

Paznen 4. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust

http://hemi.wallst.ru

4.1 Cruptel. denon 17 httos-//fioiru
KapOoHHITbHBIE COCTMHEHHUS: AJTbJICTUIBI 1 htts://fii.r
4.2 keToHbl. KapOoHoBbIe KUCIOThL. CIOXKHBIE 31 _p_p_u
http://hemi.wallst.ru
a¢upsl. Kupbl
http://hemi.wallst.ru
43 Y TICBO ! 13 https://fipi.ru
Wroro mo paszneny 61
Paszgea 5. Azorconepikamue opraHuyeckue coeIuHeHus
5.1 AMUHBI. AMUHOKHUCIOTHI. benku 24 http://he.m-l.wallst.ru
https://fipi.ru
Hroro no paszneny 24
Pa3nea 6. BoicokoMoJieKyIsipHbIE COeNHEHUS
6.1 B 6 http://hemi.wallst.ru
. BICOKOMOJICKYJISIPHBIE COSTMHCHUS httos://fipi.ru
Hroro mo pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[ToBTOpEHNE OCHOBHBIX MOHATHMA https:/fipi.ru
1 2.0 3 04.09.2024 http://www.xumuk.ru/
XHMIH 3 Kypea 3a 85 f1ace it https:/resh.edu.ru/subject/29
BxonHo# KOHTpOIIb (110 -
2 2 https://fipi.ru
Marepuaiam OI'9) 04.09.2024
[Ipenmer u 3HaUeHUE httns:/ffini
OpPraHUYECKOM, XUMUH, Nttps/AipLru
3 5 1 11.09.2024 http://www.xumuk.ru/
MPEACTABICHHE O MHOTOO Upaspm R https://resh.edu.ru/subject/29
OpraHUYECKUX COCTMHECHUM
B3anmocCBA3b OPraHn4eCcKor XUMUHU https://fipi.ru
4 C CUCTEMOM €CTECTBEHHBIX HAYK U 1 http://www.xumuk.ru/
11.09.2024 _ i
€e poJib B )KH3HU O0IIeCcTBa https://resh.edu.ru/subject/29
DNEKTPOHHOE CTPOEHUE aTOMa
yriepoza (OCHOBHOE U https:/fipi.ru
5 BO30YXJIEHHOE COCTOSIHUS). 1 11.09.2024 http://www.xumuk.ru/
BanenTHbIE BO3MOKHOCTH aTOMa o https://resh.edu.ru/subject/29
yriepoja
BanenTHbIE BO3MOXHOCTH aToOMa https://fipi.ru
6 2 http://www.xumuk.ru/
yriepoja 11.09.2024

https://resh.edu.ru/subject/29
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XHUMHUYECKas CBS3b B OpTraHU4YCCKUX
COCIUHCHUAX. MexaHu3MbI

https://fipi.ru

7 . http://www.xumuk.ru/
oOpa3zoBaHMs KOBaIIeHTHS)I/I CBSI3H, 18.09.2024 httos://resh.edu.ru/subject/29
CHocoObI pa3phiBa CBsI3el
[Ipeanoceliku co31aHus TEOPUU https://fipL.ru
8 18.09.2024 http://www.xumuk.ru/
CTPOCHI OPTAaHHACCKUX BEIICCTB o https://resh.edu.ru/subject/29
Teopus cTpoeHUS OpraHU4YECKUX https:/fipi.ru
9 S A M. B 18.09.2024 http://www.xumuk.ru/
COCHMHCHUI A. M. byTiieposa o https://resh.edu.ru/subject/29
Buner usomepun: cTpykTypHas, httos:/fioi
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE nttps/AipLru
10 18.09.2024 http://www.xumuk.ru/
d(hexTrr B MOTCKYIaX . o https://resh.edu.ru/subject/29
OpraHn4€CKux COCINHCHHUU
https://fipi.ru
11 CrpykTypHas u3omepus. http://www.xumuk.ru/
18.09.2024 https://resh.edu.ru/subject/29
https://fipi.ru
12 IIpocTpancTBEHHAs N30MEPHUS http://www.xumuk.ru/
25.09.2024 https://resh.edu.ru/subject/29
O06001IeHre U CUCTEMATU3AIIHS
i https://fipi.
13 3HaHUH M0 CTPOCHUIO 95.09.2024 ttps://fipi.ru
OpPraHn4Y€CKuX BCIICCTB
[IpencraBienue o K1accuPUKAITUN https://fipi.ru
14 Y CHCTEMaTH4eCcKasi HOMEHKIAaTypa 02.10.2024 http://www.xumuk.ru/
(IUPAC) oprann4eckux BEIIECTB o https://resh.edu.ru/subject/29
15 Krnaccudukanus opraHmueckux _p—p—m:p'sl://x\l/v;;/riumuk u/
COEIMHEHUI 02.10.2024 ' ) '

https://resh.edu.ru/subject/29
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OCHOBBI HOMEHKJIATYpPBI

https://fipi.ru

16 . http://www.xumuk.ru/
OpraHUYEeCKUX COCIMHEHUM 02.10.2024 httos://resh.edu.ru/subject/29
Knaccudukanus peakuuii B https:/fipi.ru

17 N 09.10.2024 http://www.xumuk.ru/
OPTAHHACCKOU XHMUH T https://resh.edu.ru/subject/29
Knaccudukanum peakmnuii B https:/fipi.ru

18 ~ 09.10.2024 http://www.xumuk.ru/
OPTAHHHACCROM XHMUHI " https://resh.edu.ru/subject/29
OKuCIUTENHHO- https://fipi.ru

19 BOCCTAHOBUTEJIbHBIE PEAKIIUU B http://www.xumuk.ru/

. 09.10.2024 _ i
OpraHN4YeCKON XUMHH https://resh.edu.ru/subject/29
Cucremaruzanusa 1 0000IIeHnE .

https://fipi.

20 3HaHUH MO TeMe 16.10.2024 >
AJIKaHBI: TOMOJIOTHYECKHUH P,
obmrast popmysa, HOMEHKIATypa U https://fipi.ru

21 U30MEpPHSL, IIEKTPOHHOE U http://www.xumuk.ru/

16.10.2024 _ i
IIPOCTPAHCTBEHHOE CTPOEHUE https://resh.edu.ru/subject/29
MOJIEKYJT
DOuU3nIeCcKre U XUMHUYECKHUE https:/Ifipi.ru

22 N 16.10.2024 http://www.xumuk.ru/
CBOUCTBA ATKatOB " https://resh.edu.ru/subject/29

i https://fipi.

23 XuMHUYecKrue CBOMCTBA aJIKaHOB 93.10.2024 s://fipi.ru

Haxoxnenue aikaHoB B Ipupoie. https://fipi.ru
http:// . k.ru/

24 CriocoObI ostyueHust u 93.10.2024 p .www xumuk.ru/

[IPUMEHEHUE AJIKaHOB https://resh.edu.ru/subject/29
. https://fipi.ru

25 Huicnoankaiist: obuias popmyxa, http://www.xumuk.ru/

HOMEHKJIaTypa U U30MEepHs, 23.10.2024

https://resh.edu.ru/subject/29
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0COOEHHOCTH CTPOCHHUS U
XUMHYECKUX CBOWCTB, CIIOCOOBI
HOJIYYCHUsI U IPUMCHCHUE

XUMHYECKHAE CBOMCTBA

https://fipi.ru

26 http://www.xumuk.ru/
IO TKAHOB 23.10.2024 httgs://resh.edu.ru/subiect/29
Pemenne pacu€THbIX 3a1a4 HA
oTpeieNieHue MOJICKYIIpHOU
(hopMyIIbl OPraHuYecKOro BEIECTBA

27 10 MaCCOBBIM JOJISIM aTOMOB 93.10.2024 https://fipi.ru
3JICMEHTOB, BXOSIIUX B €T0
coctaB. CucremMaTu3amus u
000011IeHIE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHYECKHUH PsJI,
oOmrast popmysa, HOMEHKIATYpa, https://fipi.ru

28 3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE http://www.xumuk.ru/

06.11.2024 _ !

cTpoeHue Mosekya. CTpyKTypHas U https://resh.edu.ru/subject/29
IUC-TPAHC-U30MEPHST ATKCHOB
du3znuecknue U XUMHUUECKHIE https://fipi.ru

29 cBoiicTBa ankeHoB. [IpaBuio 06.11.2024 http://WWW.xumuk.ru/_
MapkoBHHKOBa o https://resh.edu.ru/subject/29

30 XHWMHYECKHE CBOMCTBA aJIKEHOB http://www.xumuk.ru/

06.11.2024 https://resh.edu.ru/subject/29

CriocoOBbI ITOIYYEHHS U o

31 MIPUMEHEHHE a}J]IIi(eHOB 06.11.2024 hips:Jifipt.ru
[TpakTrueckas padota Ne 1 mo teme

32 "[losryyeHne aTHIIEHA U U3yUEHHE 06.11.2024 http://globallab.ru

€ro CBOICTB"



https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://fipi.ru/
https://fipi.ru/
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https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://fipi.ru/
http://globallab.ru/

Pemrenne pacuy€THbIX 3a1a4 HA

33 ompeeICHUE MOJICKYJIIPHOM 13.11.2024 https://fipi.ru
(OpMyIIbI OPraHUYECKOTO BELIECTBA o
AJKaJeHbl: CONPSHKEHHBIE, httos:/ffioi
M30JIMPOBaHHBIC, KYMYJIHMPOBAHHBIC. Nitps:iptru
34 http://www.xumuk.ru/
Oco0eHHOCTH AIEKTPOHHOTO 13.11.2024 httos://resh.edu.ru/subject/29
CTpOCHHS ' o
Howmenxkiatypa u nuzomepus https:/fipi.ru
35 13.11.2024 http://www.xumuk.ru/
AIKASHCHOB " https://resh.edu.ru/subject/29
XUMHUYECKHE CBOMCTRA
36 https://fipi.r
COMPSKEHHBIX TUCHOB 13.11.2024 LI
CrniocoOsl mostyueHus: u https:/fipi.ru
37 http://www.xumuk.ru/
TPHMCHCHHE aTKaCHOB 20.11.2024 https://resh.edu.ru/subject/29
https://fipi.ru
38 Kayuyku. Pesuna http://www.xumuk.ru/
20.11.2024 https://resh.edu.ru/subject/29
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmrast popmysa, HOMEHKIATYpa, https://fipi.ru
39 3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE 90.11.2024 http://www.xumuk.ru/
CTPOEHHUE MOJIEKYJI, PU3UUECKUE o https://resh.edu.ru/subject/29
CBONCTBA
https://fipi.ru
40 XHUMHUYECKUE CBOKMCTBA aJTKMHOB http://www.xumuk.ru/
20.11.2024 https://resh.edu.ru/subject/29
KauecTBeHHBIE peakiiu Ha -
41 https://fipi.r
TPOWHYIO CBSI3b 27.11.2024 AEPS.AHRLI
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https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://fipi.ru/

CriocoObI mosryueHust u

bubnunoreka LIOK

42
MIPUMEHEHUE aJTKUHOB 27.11.2024  https://m.edsoo.ru/a6f9alea
P : ¢ ps://fipi
43 ellIeHue 3a1a4 pacquIzI no httos://fioi.ru
YPaBHEHUIO XUMUYECKON PEAKIIUU 27.11.2024
Cucremaruzanys 1 00001eHe .
44 https://fipi.
3HAHUH 10 TEME 27.11.2024 ST
Pemenue 3aganuii U3 OTKpBITOrO
6anka OUII, cBsi3aHHBIX C .
45 https://fipi.ru
HeMnpeIeIbHBIMU YIIIEBOJOPOIaMU 27.11.2024
JIUHEWHOT'O CTPOCHHMS
ApEHbL: TOMOJIOTUYECKUH PSI,
obmrast popmysa, HOMEHKIATYpa. https://fipi.ru
46 DIEKTPOHHOE U MPOCTPAHCTBEHHOE http://www.xumuk.ru/
04.12.2024 i .
CTPOCHHUE MOJICKYJI OCH301a U https://resh.edu.ru/subject/29
TOJIyoJa, uX (U3NYECKUE CBOWCTBA
XHWMHYECKHE CBOMCTBA aPEHOB: https:/ipt.ru
47 04.12.2024 http://www.xumuk.ru/
PCAKIHH 3aMCILICHHA B https://resh.edu.ru/subject/29
XUMHUYECKUE CBOWCTBA aPEHOB: https://fipi.ru
48 peaky NPUCOETUHEHUS, 04.12.2024 http://www.xumuk.ru/
OKHCJIEHHE TOMOJIOIOB OEH301a T https://resh.edu.ru/subject/29
XuMHUyecKkre CBOMCTBA TOMOJIOTOB https://fipi.ru
49 5 04.12.2024 http://www.xumuk.ru/
cH30Ma T https://resh.edu.ru/subject/29
50 Oc0OGEHHOCTH XMMUYECKHUX CBOMCTB Eg 'S/://\C\];\I/V\I/;/riumuk u/
CTUpOJIa 11.12.2024 b: ' '

https://resh.edu.ru/subject/29



https://m.edsoo.ru/a6f9a1ea
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https://resh.edu.ru/subject/29

Pemrenne pacuy€THbIX 3a1a4 HA

51 oTmpe/IeTICHUE MOJISKYIIIPHOM 11.12.2024 https://fipi.ru
(bOpMyIIBl OPraHMYECKOTO BEIIECTBA o
CriocoObl TTOTy4eHHS U https://fipi.ru
52 11.12.2024 http://www.xumuk.ru/
TIPUMCHCHHE apeHOB T https://resh.edu.ru/subject/29
['enernueckas CBsA3b MEKIY
https://fipi.r
53 Pa3IMYHBIMU KJIacCaMu 11.12.2024 ipi.ru
yTIEBOIOPOIOB
Pacuétel o ypaBHEeHUAM
XUMHUYECKHUX PEAKLIUN. -
4 https://fipi.r
> Cucremarusanusa 1 00001IeHnE 18.12.2024 'PL.I
3HAHUHU 110 TEME
o https://fipi.ru
55 Hpupomupiii ras. Homyrabie 18.12.2024 http://www.xumuk.ru/
He(TAHEIE rashl e https://resh.edu.ru/subject/29
o https://fipi.ru
56 KaMeH}gﬂH PO M HIPOAYICIR €10 18.12.2024 http://www.xumuk.ru/
fepepaboTKH T https://resh.edu.ru/subject/29
Hedtb u ciocoOb1 €€ nepepaboTKu. https://fipi.ru
57 IIpumeHeHne NpoayKTOB http://www.xumuk.ru/
18.12.2024 _ .
nepepaboTku HehTH https://resh.edu.ru/subject/29
I'eHeTHYeCKas CBA3b MEKIY
58 Pa3IMYHBIMU KJ1accaMu 18.12.2024 https://fipi.ru
yTIEBOIOPOIOB
l"anorenonpousBoHBIE httos:/ffini
VTJIEBOIOPOIOB: AJICKTPOHHOE NUPs-APLLIL
59 http://www.xumuk.ru/
CTPOCHHUE; PEAKIINH 3aMeIECHHUS 15.01.2025

rajorcHa

https://resh.edu.ru/subject/29
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https://resh.edu.ru/subject/29
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
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JeiicTBue menouei Ha

rajoreHnpoOU3BOIHbIC. https://fipi.ru

60 BsaumoneiictBue 15.01.2025 http://www.xumuk.ru/
JITAJIOT€HAIIKAHOB C MarHUEM U T https://resh.edu.ru/subject/29
LUHKOM
CucremaTu3aius 1 0000IIeHNe

i https://fipi.r
61 ?:HaHI/II/I o pa3z[e:1y 15.01.2025 ipi.ru
YrieBogopoisl

KonTponbhas padota no teme -

62 https:/fipi.ru
"VrneBomopoasr" 15.01.2025
[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH psif, httos:/fioi

ps://fipi.ru

63 obwaz popysta, CTpoce 15.01.2025 http://www.xumuk.ru/
MOJICIKYJL, U3OMCpHA, o https://resh.edu.ru/subject/29
HOMEHKJIaTypa, Ki1accupuKarus,
¢u3nueckue cBoicTBa
XUMUYEeCKHEe CBOMCTBA MPEEIbHBIX https://fipi.ru

64 http://www.xumuk.ru/
O/UTOATOMHBIX CIIMPTOB 22.01.2025 https://resh.edu.ru/subject/29
XHUMUYECKUE CBOKCTBA https:/fipi.ru

65 http://www.xumuk.ru/
O/IHOATOMHBIX CITMPTOB 22.01.2025 https://resh.edu.ru/subject/29
Crioco0sl mostyueHus: u

66 https://fipi.
MIPUMEHEHHUE OJTHOATOMHBIX 99 01.2025 s://fipi.ru
CIIUPTOB
[TpocTeie 3¢upHl: HOMEHKIIATypa U httos://fioi

67 n30Mepusi, 0COOCHHOCTH Wumuk u/
(pU3NIECKUX U XUMUYECKHUX 29.01.2025 ' ' :

CBOWCTB

https://resh.edu.ru/subject/29
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https://resh.edu.ru/subject/29
https://fipi.ru/
http://www.xumuk.ru/
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MHOroaroMHsbI€ CIIUPTHI:
STWICHIINKOJIb U INIMLEPHUH, X

https://fipi.ru

68 http://www.xumuk.ru/
(bmfmecm/le 1 XUMUYECKHE 29.01.2025 httos://resh.edu.ru/subject/29
CBOICTBa
CriocoOsI MoJTydeHus: U https://fipi.ru
69 MPUMEHEHHE MHOTOATOMHBIX http://www.xumuk.ru/
CIIMPTOB 29.01.2025 https://resh.edu.ru/subject/29
XHUMUYECKUE CBOKCTBA
70 https://fipi.ru
MHOT0aTOMHBIX CIIMPTOB 29.01.2025
DeHoJI: CTPOCHUE MOJIEKYIIbL, https://fipi.ru
i . http:// . k.ru/
71 (bu3uvecKre CBOMCTBA 05.02.2025 p .WWW xumuk.ru/
TokcuyHOCTH PpeHOIIA https://resh.edu.ru/subject/29
https://fipi.ru
72 XUMHUYECKUE CBOICTBA (heHOoTIa http://www.xumuk.ru/
05.02.2025 https://resh.edu.ru/subject/29
CrniocoOsl monyueHus: u o
73 https://fipi.ru
npUMeHeHue peHona 05.02.2025
[IpakTnueckas padora Ne 2.
http://globallab.
74 Pewenue BKCI'IC”pI/IMeHTaJIBHBIX ) 05.02.2025 p://globallab.ru
3anad no teme "CrnupTsl U PeHOIBI
Cucremaru3zanus u 00001ICHIE -
https://fipi.
& 3HaHUI MO TeMe 12.02.2025 Hps:/ipt.ru
AnbAeruipl U KeTOHBI:
ANEKTPOHHOE CTPOCHHE hitos://fipi
. ps://fipi.ru
KapOOHUIIbHON TPYTIIbI;
76 http:// xumuk.ru/
TOMOJIOTHUYECKHE PSIIBI, 00TIIast 12.02.2025 LA, XUMUK. L

dhopmyna, uzomepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/29
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AJbIeru/ipl ¥ KETOHBI: (PU3NYECKHE

https://fipi.ru

77 U ) http://www.xumuk.ru/
CBOMCTBA; peaKIMK MPUCOCTUHEHUS 12.02.2025 httos://resh.edu.ru/subject/29
XUMHYECKHE CBOMCTBA aJILJICTUIOB https://fipi.ru

78 12.02.2025 http://www.xumuk.ru/

1 KCTOHOB o https://resh.edu.ru/subject/29
Peakuuu oxucienus u https://fipi.ru
79 KaueCTBEHHBIC PEAKIINH AJIbJICTHI0B 19.02.2025 http://www.xumuk.ru/
U KETOHOB o https://resh.edu.ru/subject/29
CriocoOsl MoJTy4eHus allbJICTHI0B U -
80 https://fipi.
KETOHOB 10.02.2025 R
O06o001IeHre U cCHCTeMaTH3aIus

81 7 https://fipi.r
3HaHUH 0 crimpTax, heHomax, 19.02.2025 s://fipi.ru
KapOOHUJIbHBIX COSMHEHUSIX
OIHOOCHOBHBIE TIPEIETbHBIE https://fipi.ru

82 KapOOHOBBIC KHCIIOTHI, http://www.xumuk.ru/

26.02.2025 _ :
0COOEHHOCTH CTPOCHUS UX MOJIEKYJI https://resh.edu.ru/subject/29
N3omepus u HOMEHKIaTypa https://fipi.ru

83 KapOOHOBBIX KHUCJIOT, HX 96.02.2025 http://www.xumuk.ru/
(bu3nvecKue CBONCTBA T https://resh.edu.ru/subject/29
XHUMHUYECKUE CBOKCTBA IIPEAETBHBIX https://fipi.ru

84 OJTHOOCHOBHBIX KapOOHOBBIX http://www.xumuk.ru/
KHUCJIOT 26.02.2025 https://resh.edu.ru/subject/29
Oco0eHHOCTH CBOWCTB MypPaBbHUHOM https://fipi.ru

85 KHUCIOTHl. MHOr0OOOpasue 96.02.2025 http://www.xumuk.ru/
KapOOHOBBIX KHCIIOT T https://resh.edu.ru/subject/29
Oco0eHHOCTH CBOWCTB: https://fipi.ru

86 http:// . k.ru/
HEMNpeIeTbHBIX H aPOMaTHICCKUX 05.03.2025 p://www.xumuk.ru

KapOOHOBBIX, TMKApPOOHOBBIX,

https://resh.edu.ru/subject/29
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THJIPOKCUKAPOOHOBBIX KUCIIOT.
IIpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT

XUMHYECKHAE CBOMCTBA

https://fipi.ru

87 http://www.xumuk.ru/
HEeMpeIeTbHBIX KAPOOHOBBIX KHCIIOT 05.03.2025 httos://resh.edu.ru/subject/29
ITonsiTHE O IPOU3BOJHBIX https://fipL.ru

88 5 05.03.2025 http://www.xumuk.ru/
KapOOHOBRIX KHCIOT o https://resh.edu.ru/subject/29
CrniocoOsl mostyueHus: u -

89 https://fipi.ru
MIPUMEHEHHUE KapOOHOBBIX KHCIIOT 05.03.2025 AR
CrnoxHbie 3(hUPBI: TOMOJIOTHYECKUN https://fipi.ru

90 psin, odmast hopmyiia, H30MEepHUs U http://www.xumuk.ru/

05.03.2025 hitps: i

HOMEHKJIAaTypa ttps://resh.edu.ru/subject/29
Ou3nyecKkue 1 XUMHUIECKHe https:/fipi.ru

91 N 12.03.2025 http://www.xumuk.ru/
CBOHCTBA SPUpOB T https://resh.edu.ru/subject/29
CrnoHble 3(Upbl HEOPTrAHUYECKUX https://fipi.ru

92 A 12.03.2025 http://www.xumuk.ru/
KHCIOT. AMIIE o https://resh.edu.ru/subject/29
Pemenue pacu€THpIxX 3a1a4: 110

93 YPaBHEHHUIO XUMHYECKOH peaKI{HI/I, hitos:/fioi ru
Ha ONpeJIeJIEHUE MOJIEKYIISIPHOI 12.03.2025
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
ITpakTuyeckas pabora Ne 3.
Pemenne skcriepuMeHTATBHBIX

94 http://globallab.ru
3anad o reme "KapOoHOBEBIE 19.03.2025 b

KuCA0Thl. CroxxHbIe 3¢upH"
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XKupsr: crpoenne, puzndeckue u

https://fipi.ru

95 . http://www.xumuk.ru/
XUMHYECKHUE CBOMCTBA (THUAPOIIU3) 19.03.2025 httos://resh.edu.ru/subject/29
OcoOEHHOCTH CBOWCTB JKUPOB, httos:/ffioi
COZIEpIKAIINX OCTATKU NHps-IAHpLIU

96 10.03.2025 http://www.xumuk.ru/
HCTPEACILHBIX JKHUPHBIX KHCIIOT. e https://resh.edu.ru/subject/29
Kupsl B npupoae
Mpb11a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE https://fipi.ru

I . http:// . k.ru/

97 neficreue. [loustue o 10.03.2025 p .WWW xumuk.ru .
CUHTETHYECKHUX MOIOIIHNX https://resh.edu.ru/subject/29
cpenctBax (CMC)

I'enernueckast cBA3b
yIJEBOJIOPOAOB U .

98 https://fipi.ru
KHCJIOPOJICOACPIKAIITUX 19.03.2025
OpPraHUYECKUX BEIIECTB
Pacuétel o ypaBHEeHUAM .

99 https://fipi.ru
XUMHUYECKUX PEaKIUi 26.03.2025
Cucrematuzanusa 1 0000IIeHne .

1 https://fipi.ru

00 3HAHWH 10 TEME 26.03.2025
OO01mas xapakTepuCcTHKa YTIIEBOIOB https://fipi.ru
101 U KJaccu(UKaIus yriieBoJoB http://www.xumuk.ru/
26.03.2025 _ .
(MOHO-, TU- ¥ TIOJIUCAXaPHUIbI) https://resh.edu.ru/subject/29
Mounocaxapubl: puznueckue https://fipL.ru

102 . 96.03.2025 http://www.xumuk.ru/
CBOUCTBA M HAXOMIICHAC B MIPHPOE o https://resh.edu.ru/subject/29
[IpuMeHeHue IIII0KO3bI, €€ https://fipi.ru

103 3HAUEHUE B )KU3HEAEATEIHHOCTH 96.03.2025 http://www.xumuk.ru/

opranusma

https://resh.edu.ru/subject/29
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Jlucaxapuipl: caxapo3a, MajJbTo3a U

https://fipi.ru

104 nakto3a. Haxoxaenue B mpupoje u http://www.xumuk.ru/
09.04.2025 ] .
MPUMEHEHUE TUCAXapUJIOB https://resh.edu.ru/subject/29
Pemenue 3aganuii U3 OTKPBITOrO
1 OUTIN https://fipi.r
05 OaHka , CBSI3aHHBIX C 09.04.2025 ps://fipi.ru
caxapamu
[Tonucaxapuasl: cTpoeHUE httos:/fioi
MaKpOMOJIeKYJI, (Pu3nYecKue u RS /L. IU
106 N 09.04.2025 http://www.xumuk.ru/
XHUMHIHECKHE CBOMCTBA, o https://resh.edu.ru/subject/29
IIPUMEHEHNE
CpaBHEHHE MMOJUCAXAPOB: https://fipi.ru
107 16.04.2025 http://www.xumuk.ru/
Kpaxmajia H HeJUTOO3b o https://resh.edu.ru/subject/29
[TonsiTHEe 06 UCKYCCTBEHHBIX https://fipi.ru
108 16.04.2025 http://www.xumuk.ru/
BOTIOKHAX o https://resh.edu.ru/subject/29
Pemenue pacueTHbIx 3a1a4 Ha
OTIpe/IeNICHUE JIOJIA BBIXO/a .
109 https://fipi.ru
IIPOJYKTA PEaKLUU OT 16.04.2025
TEOPETUYECKH BO3MOYKHOTO
Cucremaruzamus 1 00001eHe https:/fipi.ru
110 . 16.04.2025 http://www.xumuk.ru/
SHAHHH O pasieiy o https://resh.edu.ru/subject/29
KonTponbHas pabota mo Teme
" https://fipi.
111 Kucnoponcoaepxkaniue ) 93.04.2025 ps://fipi.ru
OpPraHUYECKUE COCTUHEHHS
https://fipi.ru
) http:// . k.ru/
112 Hurpocoennnenns 93.04.2025 p://www.xumuk.ru

https://resh.edu.ru/subject/29
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AMUHBL: KJIaccu(pUKaIys, CTPOCHNE
MOJIeKYJI, obmas popmyia,

https://fipi.ru

113 http://www.xumuk.ru/
M3OMCpHA, HOMCHKIIATYDA 1 23.04.2025 https://resh.edu.ru/subject/29
(hu3uvecKue CBOMCTBA
XUMHUYECKUE CBOUCTBA https://fipi.ru

114 http://www.xumuk.ru/
anmn(aTuuecKux aMHHOB 30.04.2025 httos://resh.edu.ru/subject/29
AHWIMH: CTPOEHUE aHWJINHA, https://fipi.ru

115 0COOEHHOCTH XUMHUYECKIUX CBOMCTB 30.04.2025 http://www.xumuk.ru/
aHUJINHAa T https://resh.edu.ru/subject/29
Crioco0pl mostyueHus u

11 https://fipi.r

6 MIPUMCHCHHE ATH(PaTHIECKUX 30.04.2025 ps://fipi.ru
aMUHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa U httns://fipi
nzomepusl, pusnueckue CBOiCTBa. DS /L. IU

117 http://www.xumuk.ru/
OTenbHBIC IPEICTABUTEIH Ol 30.04.2025 httos://resh.edu.ru/subject/29
AMUHOKHCIIOT ' =
XHWMHYECKHE CBOMCTBA httos-//fini
AMHUHOKHCJIOT, UX OMOJIOTHYECKOE IHps.ZIpLIU

118 http://www.xumuk.ru/
3HaUYeHNE aMUHOKUCIOT. CHHTE3 U 30.04.2025 https://resh.edu.ru/subject/29
TUAPOJIU3 TIENITUIOB ' =
XUMHYECKHE CBOMCTBA

119 https://fipi.r
AMUHOKUCIIOT 30.04.2025 'PLI
benku kak npupoaHbIE TOJIUMEPHI; https:/fipt.ru

120 5 07.05.2025 http://www.xumuk.ru/
CTPYKTYPBI DEIKOB T https://resh.edu.ru/subject/29

https://fipi.ru
7 http:// . k.ru/
121 XUMHUYECKHUE CBOMCTBA OEIKOB 07.05.2025 p://www.xumuk.ru

https://resh.edu.ru/subject/29
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122

buonoruueckas poiab 6eIK0OB

https://fipi.ru
http://www.xumuk.ru/

07.05.2025 https://resh.edu.ru/subject/29
A3zoTcoaepkaliue httos:/ffioi
TeTEPOIUKIMYECKUE COSTUHCHUS. IHpS.ZIRLIU
123 0 . 07.05.2025 http://www.xumuk.ru/
YKIICHHOBBIC KUCIIOTEL: COCTAB, e https://resh.edu.ru/subject/29
CTpOCHHE U OMOJIOTHYECKas POJTb
https://fipi.ru
r . D I .
124 HeTepOHHKHH ypatt. L ppo 14.05.2025 http://www.xumuk.ru/
HpHHH T https://resh.edu.ru/subject/29
[IpakTuueckas padora Ne 4.
Pemenue skciepuMeHTAIbHBIX
125 http://globallab.ru
3a/1a4 o Teme "A3oTcoaepIKanine 14.05.2025 b
OpraHuYecKue coeanHeHus"
[IpakTuueckas padbora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
126 http://globallab.ru
3as1a4y mo TemMe "Pacro3HaBanue 14.05.2025 B0
OpraHUYECKUX COCTMHECHHI"
KonTponbHas pabota mo Teme
127 "A https://fipi.
30Tcoz[ep>'1'<amne OpraHUYeCcKHe 91.05.2025 ps://fipi.ru
COCIMHEHHS
Pemenue 3amanuii U3 OTKPHITOTO
128 0 DOUIIN https://fipi.
aHKa 0 a30TCOIePIKAIIUM 91.05.2025 s://fipi.ru
OpraHUYECKUM COEAMHEHUSIM
OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https:/fipi.ru
12 — http:// . k.ru/
9 A METObI UX CHHTE3a 91.05.2025 p://www.xumuk.ru

nojmMmepus3anus u
IIOJIMKOHACHCAllUA

https://resh.edu.ru/subject/29
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IInactmaccel. YTunusanusa u

https://fipi.ru

130 nepepaboTKa IIacTHKa 1 21.05.2025 Egz:s/://m::(;lrrtgjut:iect/29
BonoxkHa: HaTtypanbHEbIE, httos:/ifini.ry

131 HMCKYCCTBCHHBIC, CHHTETHYECKHE. 1 _p—p—http: Ixumuk.ru/
[Tonumeps! cenuaibHOTO 28.05.2025 httos://resh.edu.ru/subject/29
Ha3HAYCHHS
[IpakTuueckas padorta Ne 6.
Pemenune skcnepuMeHTaIbHBIX

132 3a7a4 [0 TEME "II)’acnoaHaBaHI/Ie 1 28.05.2025 http://globallab.u
mractMacc"
[IpaxTnueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX

133 3a7a4 [0 TEME "II)’aCHOSHaBaHI/Ie 1 28.05.2025 http://globallab.u
BOJIOKOH"

134 WroroBas koHTpoJsibHas paboTa 1 98.05.2025 https://fipi.ru

OBILIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO « [PODAY; AxuinonepHoe o61ecTBo «3naTenscTBo
«IIpocBenieHue»

Xumus, 10 knace/ B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A.
Hpo3znos, B.B. Jlynun.; nox penakuueit B.B. JIlynuna, AkiimonepHoe

obmectBo "N3narenscTBo "[IpocBemenne"

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

1. Xumus, 10 xnacc/ B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun, A.A.
Hpo3znos, B.B. Jlynun.; noxn penakuueit B.B. JIlynuna, AKuuonepHoe
obmectBo "M3narenscTBo "IIpocBemienne"

2. IN'abpuensu O. C. Xumusa. HacronbHas kaura yuutens. 11 knacc: B 2-x
JacTsx: yueOHoe mocodue 1ist o01eoopa3zoBarenbHbIx opranu3anuii / O. C.
INabpuensy, I'.I'. JIbicoBa, A.I'. BBeneHckas —

M.

3.3agaunuk no xumu, 10 kinacc/ Kysnernora H.E., JIéskun A.H.,
N3narensckuii ienTp "Benrana- ['pad”

4. 3apaunuk o xumuu, 11 kmacc/ JIEBkun A.H., Ky3nenosa H.E.,

Wznarensckuii ieHTp "Benrana- ['pad”



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. " XuMHK- caliT 0 XuMuH JUId XUMUKOB "http://www.xumuk.ru/

2. Poccwmiickas anekTponHas 1mkoja. https://resh.edu.ru/subject/29

3. Ilopran «Mos mkona B onliney, https://cifra.school/class/chem/

4. «sIKnmacc» Anpec carita: https://www.yaklass.ru

5.Untepuer-yueOHuK «OCHOBBI XUMUM» AJpec calTa:
http://www.hemi.nsu.ru

6.Xumusi. OOpa3oBaTeNbHbIN CAlT 7151 MIKOJIBHUKOB. AJipec caiTa:
http://hemi.wallst.ru

7.Enunas xoyuiekuus u@poBbIX 00pa3oBaTebHBIX PECYpCOB. AJipec caiiTa:
http://schoolcollection.edu.ru

8. https://videouroki.net/

9. bu6bmmoreka [{OK

10. Beepoccuiickue npoBepouHbie padoThl. OQUIIaTIbHBIN CAlT .
https://4vpr.ru

11. "3anumaresapHas xumus: Bcé o Mmetayuiax" http://all-met.narod.ru

12. https://fipi.ru - ®UIIA - GpenepanbHbIi HHCTUTYT MTEJArOTUYCCKUX
u3mepennit. EI'D, OI'D -

KOHTPOJILHO U3MEPUTEIbHBIC MaTepuaibl (1emoBepcun). DenepanbHbiii OaHK

TECTOBBIX 3aJlaHUN



(OTKpBITHII CETMEHT).

13. www.edu.ru — denepanbHbIii 00pa30BaTeIBHBINA TOPTAT COICPIKUAT
OTPOMHBIN KaTajaor

UH(POPMAIIUU O POCCHICKHUX YUPSKICHHSIX, POrpaMMax, CTaHaapTax.

14. http://globallab.ru - I'mo6anJIa6 - 3To BUpTyaabHas Hay4dHas J1aOopaToOpHs
IITKOJIbHUKOB,

O00BETUHSIOIIAS SAMHOMBIIIJICHHHKOB 110 BCEMY MUY .

15. http://window.edu.ru — Poccuiickuii 001meo0pa3oBaTeIbHBIN TOPTA,

€IMHOE OKHO JOCTYIa K 00pa3oBaTelIbHBIM pecypcam



