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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)



COAEPXKXAHUE OBYUYEHUA

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKiux 3JIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM — OpPOHTAIISIM.
DneKTpoHHBIC KOH(DHUTYypaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[Tepunonnueckuii 3akoH U Ileproanueckas cucTeMa XMMUYECKUX JIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEILIECTB IO TPYIIIAM U IEpUOIaM. 3HAUCHHUE TEPUOANIECKOTO
3akoHa [[.1. MeHnpeneena.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CcBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO TMIEPUO/IA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccuduxaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
HAa3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakiuid B HEOPraHWYECKOW U OpraHU4eCcKOM
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpalCHUS



OPHEPTUU TIPU XUMHYECKUX peaknusix. TeruioBbie 3(HEeKThl XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuueckas auccoranus. CuiibHble W cla0ble DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEHHE TEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpelbl pPacTBOPOB C TMOMOIIBI HWHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUHbBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HeMmeTauioB B [lepuoandeckoi cuctemMe XuMHUIECKUX 3JIEMEHTOB
J.N. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepol, hochopa u
yrieponaa).

Bonopon. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoibl. BaxxkHeumme KUCIOpOACOaepKaIIEe
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYYCHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @u3NUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpPOJa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3UUECKHE W
xumMuueckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcun cepui(1V), okcua



cepbl(V1). Cepuucras u cepHast KUCIOTHI U X coJid. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIJIOTHL. [IpuMeHeHue cepsl U €€ COeTMHEHN.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xummudeckue cpoiictBa. Dochuapl u pochun. Oxcuasl dochopa, ochopnas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B OpUpoJe. AJUIOTPOIHBIE  MOIU(PUKALIY.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yrinepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEIIECTB, 0OPa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuueckue cBoiictBa. Oxcupa kpemHusA(lV), kpeMHueBas KHUCIIOTa, CHUJIMKATHI.
[IpumeHenue kpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamwioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsiJl  HampspkeHuid  MertamuioB.  OOmue  crocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX JIeMeHTOB. HaTpuii u xanuii: nonydenue, Gu3nuecKkue 1 XMMUYECKHe
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COECAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIMHEHM.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4YeHue, pUu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX noarpynn (b-rpymnm)
[leproanyeckol CUCTEMbl XUMHUUECKHX JIIEMEHTOB.



du3nyecKkre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [lo/ydeHrne u mpuMeHeHne Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA JKeJe3a U ero coenuHeHuil. OKcuapl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKME U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, HM3YYEHHE KOJUIEKIMU «MeTauibl M CIUIaBb», B3aUMOJECHCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJJIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUA M LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AINN XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIITIEHHBIE CTTIOCOObI
MOJIyYeHHUs] BaXXHEHIIMX BEIIEeCTB (Ha MpUMEpE MPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCIIOTBI, MeTaHoa). [I[poMblIlIeHHbIE CIOCOOBI MOTYYEHU METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTeTUIECKOM OS30ITaCHOCTH.

XuMHsi H 340pOBbE uesoBeKa. JlekapcrBeHHble cpenctBa. llpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [Ipasuma
0€30MacHOro UCIOJIb30BAHUS MTPENAapaToB OBITOBON XMMHUH B IOBCETHEBHOM KU3HU.



XUMHSI B CTPOUTEIBCTBE: BAKHEWILINE CTPOUTEIBHBIE MaTepUalibl (LIEMEHT,
OCeTOH).

XUMHS B CEIBCKOM X03sicTBe. OpraHu4ecKue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnslie 3anaun.

Pacuéter: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KoIMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOAYKTA PEAKLIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHITHM, NPUHATHIX B OTIEIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJAUIHOCTh, HAOJIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

duszrka: MaTepus, MUKPOMHP, MAaKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, AUHUIBI U3MEPEHMSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- U
MUKPO3JIEMEHTbI, OCJIKU, UPbI, YIJIEBOAbl, HYKICHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOTAaeMble, TOILIUBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIICHHOCTD,
dapmaneBTHUECKas IIPOMBILIEHHOCTb, IIPOU3BOJCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pUAOB, JJIEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTUYECKON AesSTEeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCJIEAYIOIIEM aHATU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [EHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBWI HHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B  y4eOHO-HCCIeI0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

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

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS KM3HHU HA 3€MIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAILHOTO MPUPOAONOIb30BAHMUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON 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:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUs 00 OKPYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KYyJIbTYpbl, B PEIICHUU TJI00aJbHBIX MPOOIIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

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

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U chneuupuKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30Bble JJOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh TMPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— IIpU pEeIIeHUU Y4eOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSTbH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O POAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padoTta ¢ uHpopMaLHeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3UYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalel: MPUMEHITh MEXIpEAMETHbIe ((pU3NYEeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIoTa U/ Wiin
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XMMHH Ha yriyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS WM TPUMEHCHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyAIMIX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

11 KUIIACC

[IpenMeTHble pe3yibTaThl OCBOCHHMS Kypca «OOIas W HeopraHudeckas
XAMUSD) OTPAXkKaKOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABIECHUN: O MaTepUATHLHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSIX WU MO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO
pa3BUTHS, B PEIICHUH TPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THINEBOU



0€30IaCHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHUM HOBBIX MaTEpPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHUH PAlMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUpOBaHUK MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3[0POBBIO U IMPHUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME MOHATHSA — XUMHYECKHU I 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JNIEKTpOHHAs 000JOYKa aroma, S-, P-, Od-aToOMHbBIE OpOHWTaNIHM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCICHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMyecKas, BOJOPOIHA),
KpUCTaJUIMUECKasl pEIIETKa, XUMHUYECKas pEeaKUus, pacTBOP, AIIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALNY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUH WU 3aKOHBI (TEOPHS SJIEKTPOJIMTHUYECKON IHUCCOLUMALUU, NEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHNS SHEPTUH IIPU XMMHUYECKUX PEAKIMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHU SI3bIK
XUMUHU, MUPOBO33PEHUYECKHE 3HAHMS, JI€KAIME B OCHOBE MOHUMAHMS IPUYMHHOCTH
Y CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; COBPEMEHHbIE MPEICTABIECHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJEKYJSIPHOM YPOBHSX;
IPEACTABICHAS. O MEXAHM3Max XHWMHUYECKHX pPeakUuid, TEPMOAWHAMMYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMS, O XMMHUYECKOM DPABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMAaX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEUIECTB B OBITY M TNPAKTUYECKOM ACATENILHOCTH YeNOBEKa, OOIIMX Hay4YHBIX
IPUHIMIIAX XUMUYECKOTO TPOU3BOCTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHHMsSI HCIIOJIb30BATh XMMHMUYECKYI0 CHUMBOJIUKY IS
cocTtaBieHUss (GOpMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  pEakKLuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUS OTNPEAEISATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAS,
VWOHHAs, METaJNIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOI'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M U THIA KPUCTAIMYECKOW pEHETKH, OOMEHHBIN U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(pOpMUPOBAHHOCTh YMEHUM: KIIaCCU(PUIIMPOBATH: HEOPIrAaHUUYECKUE BEILIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM NIPU3HAKAM (UHCITy U COCTaBY
pearupyromux BEIIeCTB, TEIJIOBOMY 3(PQEKTy peakinH, U3MEHEHHIO CTEeNeHEn
OKHCIICGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHMS M KPUTEPUM I KJIacCU(PUKAIIU
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

Cc(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI IEPUOUUYECKOTO 3aKoHa .
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKMX JJIEMEHTOB II€PBOrO—YETBEPTOIO IIEPUOIOB
[Tepuomnueckoir  cucremsl  JI.MI.  MeHneneeBa,  uWCOONBb3ys  MOHATHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX A3JIEMEHTOB M MX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHeneeBa, BaJIECHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKHME  CBOMCTBA  BELIECTB  PAa3iIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWUYECKUMHU BEUIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEICTBOM COCTaBIIEHUS AJIEKTPOHHOIrO OanaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKLUUNA C Y4ETOM HX DHEPIeTHUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHsS] CKOPOCTH XHMHYECKOHW PpEAaKUMH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXalye B OCHOBE INPOMBINUIEHHOTO IOJYYEHUsS CEPHOM KHCIIOTBHI, aMMHaKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD



MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATH 3TH 3HAHUS MPU IKCTIEPUMEHTATILHOM HCCIIEI0BAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MTOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHILICHTPALUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MHCCOIMAIMU;, Macchl (00b€Ma, KOJHWYEeCTBAa BEIECTBA)
MPOAYKTa PEAKUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTAHO B BHJE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT MPUMECH ); TOJIM BhIXOJIa TPOIYKTa PEAKIIUU; OOBEMHBIX OTHOIIICHUM Tra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO TUIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3uuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHHe
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0JIEHNEM TIpaBUiI 0€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3yibTaThl  OKCIEPUMEHTA, aHAJIMU3UPOBaTh M  OLIEHUBATh  HX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HYKOJIOTUYECKH 11e71ecCO00pa3HOTO TMOBEACHUS B OBITY U TPYIAOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'0 JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONMPEACIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;



c(OPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IEJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaruu, HTEepHET U Apyrue), KpUTHIECKH
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMAIIHIO, IepepadaTriBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Pa3pea 1. Beeaenue.
11 IToBTOpeHune ocriOB OpraHUYEeCKON 6 hitos-//fioiru
XuMuu. BXonHON KOHTPOJIb l l
Hroro 6
Pa3znen 2. Teoperuueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH https://fipi.ru
2.1 u Ilepnonnueckas cucteMa XMUMUYECKUX 15 http://www.xumuk.ru/
anemenToB J[. . Menneneesa https://resh.edu.ru/subject/29
https://fipi.ru
2.2 Crpoenne sewmecrsa. Muoroodpasue 17 2 http://www.xumuk.ru/
Berects https://resh.edu.ru/subject/29
https://fipi.ru
2.3 XUMHYECKUE PEAKIUN 38 2 2 http://www.xumuk.ru/
https://resh.edu.ru/subject/29
Hroro mo pasneny 70
Pa3nea 3. Heopranu4yeckasi xumust
https://fipi.ru
31 HeMeTamint 60 4 5 http://www.xumuk.ru/

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



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

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

3.2 MeTtamibl 49 3 https://resh.edu.ru/subject/29
http://all-met.narod.ru
http://globallab.ru

Hroro no pazaeny 109
Pa3zgea 4. Xumus 4 ;Ku3HbL
https://fipi.ru
Mertoanl TO3HAHUSI B XUMUU. XUMUSI U hitp:/fvaww.xumuk.ru/
4.1 g ' 19 2 https://resh.edu.ru/subject/29
KISHB https://videouroki.net/
http://globallab.ru
Wroro mo pazneny 19
OBIIEE KOJIMYECTBO YACOB I10 204 13

ITPOTPAMME



https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
http://globallab.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://videouroki.net/
http://globallab.ru/

HOYPOYHOE IINTAHUPOBAHUE

11 KUJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[ToBTOpEHME OCHOB OpPraHMYECKOM https:/fipi.ru
1 1 06.09.2024 http://www.xumuk.ru/
XAMIH ad https://resh.edu.ru/subject/29
OOm1re MOHATUSI OPraHNYECKON -
https:/fipi.
2 XHMHH 2 06.00.2024 PR
I https:/fipi.
3 OBP B oprannueckoit XuM11 1 06.09.2024 ps://fipi.ru
% https:/fipi.
4 BxonHo# KOHTpOIB 2 06.09.2024 ps://fipi.ru
https://fipi.ru
Atom. CocTaB aTOMHBIX SIJED.
5 X . W 1 09.09.2024 http://www.xumuk.ru/
MMITICCKHH SJICMCHT. KI30TOLIBI e https://resh.edu.ru/subject/29
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK https:/fipi.ru
6 1 09.09.2024 http://www.xumuk.ru/
4TOMOB, KBAHTOBBIC HHCIIa e https://resh.edu.ru/subject/29
Krnaccudukanus XuMuueckux https:/fipt.ru
7 i f 1 09.09.2024 http://www.xumuk.ru/
SNIEMEHTOB (S-, P-, d-, T-amemenTE) e https://resh.edu.ru/subject/29
Pacnipenenenue 31eKTpoOHOB 1O https./fipi.ru
8 5 1 09.09.2024 http://www.xumuk.ru/
ATOMHBIM OpOUTAIAM e https://resh.edu.ru/subject/29



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

DNeKTPOHHBIE KOH(PHUTypaIuu

https://fipi.ru

9 aTOMOB 2JIEMEHTOB B OCHOBHOM U 09.09.2024 http://www.xumuk.ru/
BO30YXIEHHOM COCTOSTHUT e https://resh.edu.ru/subject/29
O060061IeHre 3HaHUH TI0 TEME .

10 https:/fipi.ru
"Ctpoenue atoma" 09.09.2024

1 DNeKTpOHHBIE KOH(MUTYpaIUH E::D'S/://\i\]:\l/v:/;/r?(umuk u/
HOHOB. DJIEKTPOOTPHUIIATEIHBHOCTD 16.09.2024 httos://resh.edu.ru/subject/29
[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema https://fipi.ru

12 XUMHUYECKUX iemeHToB /I, U. 16.09.2024 http://www.xumuk.ru/
MenneneeBa, CBsI3b C COBPEMEHHOU R https://resh.edu.ru/subject/29
TEOpHUEI CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHUUYECKHUX AJIIEMEHTOB U https://fipi.ru

13 o0pa3yeMbIX UMHU MTPOCTHIX U http://www.xumuk.ru/

16.09.2024 _ i
CJIO’KHBIX BEIIECTB 110 IPYIIIAM U https://resh.edu.ru/subject/29
nepuoiam
Pemrenne 3aganuii U3 OTKPBITOTO -

14 https://fipi.ru/
6anka OUITH. 16.09.2024
CucremaTu3aius 1 00001IeHNE -

15 https://fipi.ru
3HaHUI MO TeMe 23.09.2024
By XuMu4uecKkou CBS3H.

Mexanu3mbl 00pa3oBaHUs https:/fipi.ru

16 i .B http:// . k.ru/

KOBAJICHTHOM cBsi3u. Bogopoanas 93.09.2024 p://www.xumuk.ru

CBA3b. MC)KMOJ'ICKyJBIpHBIC
B3aUMOJICHCTBU

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



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

BasieHTHOCTh U BaJIEHTHBIE
BO3MOXHOCTH aTOMOB. CBf3b

https://fipi.ru

17 B http://www.xumuk.ru/
AJICKTPOHHOU CTPYKTYPhI MOJIEKYJI C 23.09.2024 httos://resh.edu.ru/subject/29
UX T€OMETPUYECKUM CTPOCHUEM
IIpencraBneHuss 0 KOMIUIEKCHBIX https://fipi.ru

1 : http:// . k.ru/

8 COCMHEHUSX: COCTaB U 93.09.2024 P .WWW xumuk.ru/
HOMEHKJIAaTypa https://resh.edu.ru/subject/29
BemecTBa MOJIEKYIISIPHOTO U httos:/ffini
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI DS /L. IU

19 30.09.2024 http://www.xumuk.ru/
P HSTaHHquCKHX PEIETOK 1 R https://resh.edu.ru/subject/29
CBOICTBa BELIECTB
IlonsiTE O AUCTIEPCHBIX CUCTEMAX. https://fipi.ru
20 I1 http://www.xumuk.ru/
peAcTaBIeHUE O KOJJIOUIHBIX 30.09.2024 ; p . .
pacTtBopax ttps://resh.edu.ru/subject/29
HctrHHBIE PaCTBOPHI: HACBIILIEHHbBIE https://fipi.ru
21 Y HEHACBIIICHHBIE, PACTBOPUMOCTD. http://www.xumuk.ru/
30.09.2024 _ i
Kpucrannoruapatsl https://resh.edu.ru/subject/29
22 K . https://fipi.ru/
PUCTAIIOTUAPATHI 30.09.2024
CriocoObl BbIpaXeHus https://fipi.ru
23 30.09.2024 http://www.xumuk.ru/
KOHICHTPAIUH paCTBOPOB T https://resh.edu.ru/subject/29
Pemenue 3a1a4 ¢ UCMOb30BaHUEM
MOHATUH ""MaccoBasi A0S -
24 https://fipi.ru
pacTBOpPEHHOTO BeliecTna', 07.10.2024
"MoJIsIpHas KOHIIEHTpaus'"
Krnaccudukanus u HoMeHKIaTypa https://fipi.ru
25 http://www.xumuk.ru/
HEOPTraHUYECKHUX BEIIECTB 07.10.2024

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



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

Cucremaruzanus u 00001IeHue

26 https:/fipi.ru
3HaHUU IO TeMe 07.10.2024
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u Ilepuoanueckas cucrtema -

27 https://fipi.ru
XUMHUYECKUX emenToB /. U. 07.10.2024
Mengpeneena", "CTpoeHue BeIIeCTBA.
MHoroob6pasue BemiecTs"

28 TectupoBanue o marepuanam EI'D 07.10.2024 https://fipi.ru/ Cratl pan
Tennobie 23 (HEKTH XUMHUECKHUX https://fipi.ru

29 n. T http://www.xumuk.ru/
peakuuii. Tepmoxumuyeckue 14.10.2024 p . .
YpaBHEHUSA https://resh.edu.ru/subject/29
Knaccudukanus Xxummuaeckux
peakLuil B HEOPraHUYECKON U httns://fipi
OpPraHUYecKOi XMMHHU. 3aKOH TSP

30 ) 14.10.2024 http://www.xumuk.ru/
COXPAaHCHMA MaCChI BELICCTB, 3aKOH T https://resh.edu.ru/subject/29
COXpaHEHHS U TPEBPAIICHUS
SHEPIUU TPU XUMHUYECKUX PEAKITHIX
Beruuciienus no ypaBHeHUsIM

31 i https://fipi.ru
XUMHUYECKHX peakuil u 14.10.2024
TEPMOXUMHUYECKAM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€ https://fipi.ru

32 3aBUCHUMOCTB OT Pa3JIMYHBIX http://www.xumuk.ru/

14.10.2024 _ i

¢akTopos. KaTtanus n karain3aTopsl https://resh.edu.ru/subject/29

33 ['oMoreHHbIe U TeTepOTreHHBIE Egp's/://\i\]:\l/v:/;/riumuk u/
peaxknuu 21.10.2024 ' ' '

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



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

[TpakTuyeckas pabora Ne 1 mo teme

34 "B http://globallab.r
JIMSTHUE paSJ'II/I‘IHI)I)i (baKTOpOIi Ha 21.10.2024 p://g u

CKOPOCTb XUMUYECKOW peaKIuu
OO6parumbie 1 HEOOpATUMBIS https:/fipi.ru

35 X 91.10.2024 http://www.xumuk.ru/
DCAKHIH. AHMIHECKOE paBHOBECHE o https://resh.edu.ru/subject/29
Pemenue 3aganuii U3 OTKPHITOrO

36 6anka OUIIN, cBsi3aHHBIX € hitos:/fioi ru
HOHATUEM "XUMHUUYECKOE 21.10.2024 T
paBHOBecue"
[IpakTuueckas pabora Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha

37 http://globallab.r
MOJIOKEHUE XUMHUECKOTO 28.10.2024 b .
paBHOBecHus"
Pemenue 3aganuii U3 OTKPHITOrO .

38 https://fipi.
6anxa OUITH 28102024 oo P
DNEKTPOIUTHYECKAS AUCCOLUALIUS. https://fipi.ru

39 CunbHbIE U crtabble AIEKTPOIIUTHI. 11.11.2024 http://www.xumuk.ru/
CremneHs QUCCOIMaiu " https://resh.edu.ru/subject/29
Pemenue 3aganuii U3 OTKpHITOro

40 OUTIN https://fipi.ru
OaHka , CBSI3aHHBIX C 11.11.2024
peaxiusMi HOHHOTO OOMEHa
HNonnoe npoussenenue Boapl. Cpema https:/fipi.ru

41 BOJHBIX pacTBOpOB. BogoponHblit http://www.xumuk.ru/

11.11.2024 _ i

nokasarens (pH) pactBopa https://resh.edu.ru/subject/29
I'mpponus cosneni. Peakumy, https://fipi.ru

42 http:// . k.ru/
MIPOTEKAIOIIKE B PACTBOPAX 18.11.2024 p://www.xumuk.ru

AIIEKTPOJUTOB

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



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

Pemenue 3aganuii Ha rUAPOIINA3 U3

43 https://fipi.ru
oTkpsIToro 6banka ®UITN 18.11.2024
[Tpaktuyeckas padora Ne 3 o Teme
" http://globallab.
44 Xumuueckue f)eaKLII/II/I B PacTBOpax 18.11.2024 p://globallab.ru
JNEKTPOJIUTOB
OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE https://fipi.ru
45 peaknuu. BaxxHelmme oKUCIuTeNu u 18.11.2024 http://www.xumuk.ru/
BOCCTAHOBUTECIHN o https://resh.edu.ru/subject/29
OKUCINTEHFHO-BOCCTAHOBUTEIIbHBIE hittps:/fipi.ru
46 18.11.2024 http://www.xumuk.ru/
PCaKi1H. A https://resh.edu.ru/subject/29
Mertoa 37eKTpOHHOTO (3JIEKTOHHO- hittps:/fipi.ru
47 6 95.11.2024 http://www.xumuk.ru/
HOHHOro) bananca T https://resh.edu.ru/subject/29
https://fipi.ru
48 Merto 3IEKTOHHO-HOHHOTrO Oatanca http://www.xumuk.ru/
25.11.2024 https://resh.edu.ru/subject/29
https://fipi.ru
49 DNEKTPOIN3 PACTBOPOB U PACILIIABOB N it /Avww.xumuk.r/
BeIecTs " https://resh.edu.ru/subject/29
https:/fipi.
50 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 25 11.2024 ps://fipi.ru
https://fipi.
o1 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 95 11.2024 ttps:/fipi.ru
Cucremaruzanusa 1 0000IIeHnE
7 " https://fipi.
52 3HAHUHI n"o TeMe "XUMHYECKUe 95 11,2024 ps://fipi.ru
peaknun
KonTponbHas pabota mo teme .
53 https://fipi.r
"Xumnueckue peakuuu" 02.12.2024 'PLI



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

54

TectupoBanue o marepuanam EI'D

https://fipi.ru/ Cratl'pan

02.12.2024
[TonoxeHne HEMETAIOB B
IIepnonnueckoi cucreme httos-//fini
XUMHYECKUX 31eMeHTOB [[. U. Dltpsiprru
95 M 5 02.12.2024 http://www.xumuk.ru/
cHeIiceBa I 0CODEHHOCTH T https://resh.edu.ru/subject/29
CTpoeHus ux aToMoB. Dusnueckue
CBOICTBA HEMETAILJIOB
Anorponusi HEMETaUIoB (Ha https://fipi.ru
56 puMepe KUCIopoa, cepsl, hocdopa http://www.xumuk.ru/
09.12.2024 , i
U yriepoa) https://resh.edu.ru/subject/29
Bogopon: nonyuenue, pusndeckue u https:/fipi.ru
57 . r 09.12.2024 http://www.xumuk.ru/
XUMITHECKHE CBOMCTEA. L HIPHAIH T https://resh.edu.ru/subject/29
Boga. Pemenue 3amanuii mo ..
58 https://fipi.ru
marepuaiam OUITU 09.12.2024
["anoreHsl: HaXOXKJEHHUE B IPUPOJIE, https://fipi.ru
59 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U 09.12.2024 http://www.xumuk.ru/
XMMHYECKHUE CBOMCTBA - https://resh.edu.ru/subject/29
https://fipi.ru
60 l"asiorensl: XUMHUYECKHE CBOMCTBA. http://www.xumuk.ru/
09.12.2024 https://resh.edu.ru/subject/29
I"anorenoBoxopoasl. Baxkueiimue https://fipi.ru
61 KHCIIOPOACOICPKAMINE COCTMHEHUS 16.12.2024 http://www.xumuk.ru/
rajoreHoB o https://resh.edu.ru/subject/29
JlabopaTopHble 1 IPOMBIIIIIICHHBIS httos:/ffioi
62 CHIOCOOBI TOTYYEHHS TATIOTCHOB. h_g‘;f)/—lwv;l.\ll;/_r?(umuk u/
[IprMeHeHHE TAIOTEHOB M UX 16.12.2024 ' ' '

COETUHEHUN

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



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

[TpakTuyeckas padora Ne 4.

63 Pemenune skcnepuMeHTaIbHBIX http://globallab.ru
3aja4 110 TEME "I;anoreHbI" 16.12.2024 =
Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI https://fipi.ru
64 MoJTydeHust, Gu3nIecKue u 16.12.2024 http://www.xumuk. ru/_
XUMHYeckue croiictra. O30H. https://resh.edu.ru/subject/29
[IpuMeHEeHHEe KHCI0pOIa U 030Ha
65 OKCHIBI U TICPOKCHIBI http://www.xumuk.ru/
’ ’ " 16.12.2024 https://resh.edu.ru/subject/29
[IpakTuueckas padora NeS.
[Tonmy4yenne ra3000pa3HbIX BEIIECTB:
66 KHCJIOPO/JIa, BOJOPOIA U 16.12.2024 https://fipi.ru/
JI0KA3aTelIbCTBA MX KaUeCTBEHHBIMU
peaxkusIMu
67 [Tepoxcun Bogopona. OcobeHHOCTH httos:/fioi ru
peakuumii (mo marepuanam EI'D) 23.12.2024
68 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB 93122024 https://fipi.ru
Cepa: Hax0JIeHHUE B IPUPOJIE, https://fipi.ru
69 CocoObI NOTY4YEHHUs, PU3NIECKUE U 93.12.2024 http://www.xumuk. ru/_
XUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/29
https://fipi.ru
70 CepoBo1opo, Cyiab(UIs! http://www.xumuk.ru/
POROIORO%, exmen 23.12.2024 https://resh.edu.ru/subject/29
Pemenue 3aganuii u3 OTKpHITOro
71 6anka OUIIU, cBsi3aHHBIX C CEPHOI 93.12.2024 https:/fipi.ru

KHMCJIOTOM U €€ MPOU3BOIHBIMHU



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

Kucnopozconepxaniue coeTmHEHUS

https://fipi.ru

72 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM 13.01.2025 http://www.xumuk.ru/
KHCIIOTBI o https://resh.edu.ru/subject/29
[TpakTuyeckas padora Ne 6.

Pemenne skciepuMeHTAIBHBIX

73 http://globallab.ru
3ama4 o teme "Cepa u eé 13.01.2025 b
coenuHeHus"

74 TectupoBanue no marepuaiam EI'D 13.01.2025 https://fipi.ru/ Cratl'pan
A30T: HaX0XKJICHHUE B TIPUPOJIC, httns:/ffini
CHOCOObI MOTy4YeHUs], PU3NIECKUE U Dttps://Mpt.ru

75 . A 90.01.2025 http://www.xumuk.ru/
XUMUTICCKHC CBOUCTRA. AMMHAK, R https://resh.edu.ru/subject/29
HUTPH/IBI

https://fipi.ru
76 AMMHAK, HUTPHUIBI http://www.xumuk.ru/
20.01.2025 https://resh.edu.ru/subject/29
Oprannueckue nNpou3BOJAHbIE
aMMHaka. AMHUHBI. AMUHOKHCIIOTEI.
i https://fipi.

77 Pemrenne 3amanuit 1/13: OTKpLITOFCj 90.01.2025 ps://fipi.ru
0anka OUIIN, nuHeiiku 3agaHnit
Nel5
Kucnoponcoaep:xaiue coeqMHEHNS https://fipi.ru

) % http:// : k.ru/

78 azora ?CO6€HHOCTI/I CBOWCTB 90.01.2025 p .WWW Xumuk.ru _
a30THOM KHCIJIOTBI https://resh.edu.ru/subject/29
Pemenue 3aganuii u3 OTKpHITOro

I https://fipi.

79 O0anka OUIIN, cBA3aHHBIX C A30THOM 97 01.2025 s://fipi.ru

KHCJIOTOH U e¢ MIPOU3BOJHBIMU



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

IIpuMeHeHue a301a U ero

https://fipi.ru

80 N http://www.xumuk.ru/
COeMHEHMI. A30THBIC YI00peHUs 27.01.2025 httos://resh.edu.ru/subject/29
Opranuueckue NpoU3BOIHbIE https:/fipi.ru

81 N 97 01.2025 http://www.xumuk.ru/
A30THON KHCITOTRL o https://resh.edu.ru/subject/29
docdop: HaXOKICHUE B IPUPO/IE, .

CTIOCOOBI OTYYCHUs, PU3UIECKUE U RS /DL U

82 . o 03.02.2025 http://www.xumuk.ru/
XUMHYECKHEe CBOMCTBA. Dochuab u .02. httos://resh.edu.ru/subject/29
dochun
Oxcunsl hocdopa, https://fipi.ru

83 dhochopcoaepkae KUCIOTHI. http://www.xumuk.ru/

. 03.02.2025 _ i
Comu hochopHOI KUCITOTHI https://resh.edu.ru/subject/29
[Ipumenenue dochopa u ero https://fipi.ru

84 coenunenuii. ochopHbie http://www.xumuk.ru/
ynoopeHus 03.02.2025 https://resh.edu.ru/subject/29
[IpakTnueckas padora Ne 7.

Pemenue skcriepuMeHTATEHBIX

85 http://globallab.ru
3anad o teme "A30T u pocdop u ux 03.02.2025 b
coequHeHus"

86 TectupoBanme o marepuanam EI'D 03.02.2025 https://fipi.ru/ Ctatl pax
VYraepoa: HaXOXIEHUE B IPUPO/IE, httos:/fioi
QJJIOTPOIIHBIE MOAU(PUKALINN; DlipsHipti

87 10.02.2025 http://www.xumuk.ru/
(bmfmecme 1 XHMITHECKIE R https://resh.edu.ru/subject/29
CBOWCTBa, TPUMEHEHHE
Oxcun yrnepoaa(ll), oxcun https://fipi.ru

http:// : k.ru/
88 yrnepona(lV), yroiapHas kuciaora u 10.02.2025 p://www.xumuk.ru

e€ con

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



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

89

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

https://fipi.ru

10.02.2025
Kpemuuii: Hax0KI€HUE B IPUPOJIE, https://fipi.ru

90 CTOCOOBI OTYYEHHUs, PU3NIECKUE U 10.02.2025 http://www.xumuk.ru/
XMMHYECKHUE CBOMCTBA T https://resh.edu.ru/subject/29
Oxkcun kpemuaus(1V), kpemanenas hitps://fipi.ru

91 10.02.2025 http://www.xumuk.ru/
KHCIIOTA, CHITKATET o https://resh.edu.ru/subject/29
[IpuMeHeHne KpeMHUS U €T0 https://fipi.ru

78 http:// . k.ru/

92 coenunennii. CTEKIIO0, €T0 10.02.2025 p . www.xumuk.ru _
MOJTyYeHHUE, BUBI CTEKIIA https://resh.edu.ru/subject/29
[IpakTuueckas pabota Ne§.

https://fipi.ru/

93 [Tonydenue yriekucioro raza u 17.02.2025 s://fipi.ru

JTIOKA3aTeNIbCTBO €ro0 KUCIOTHOCTH.
https://fipi.

94 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 17.02.2025 s://fipi.ru

https://fipi.ru
Cucremaru3zanus u 00001ICHIE

95 " "y " 17.02.2025 http://www.xumuk.ru/
SHAHHI IO TEME “HEMETaILIb! o https://resh.edu.ru/subject/29
KonTponbHas pabota mo Teme -

https://fipi.

% "Hemeramnr" 17.02.2025 SHTHPLIE
AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN -

97 https://fipi.
paboTHI, KOPPEKITUS OMHNOOK 17.02.2025 SHHPLIE

. https://fipi.

98 TectupoBanue o marepuanam EI'D 94.02.2025 s://fipi.ru
[Tonoxxenue MeTaJIIOB B https://fipi.ru

99 IIepuonnueckoi cucreme http://www.xumuk.ru/
XUMHAYECKHX 3JICMECHTOB. 24.02.2025  https://resh.edu.ru/subject/29

Oco6eHHOCTH CTPOEHUS

http://all-met.narod.ru



https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
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https://resh.edu.ru/subject/29
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/

ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB

OO6mue dpuznyecKkue CBOMCTBa

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

100 MeTauioB. [IpuMeneHne MeTamioB B 94.02.2025  httos://resh.edu.ru/subject/29
ObITY H TeXHIKE http://all-met.narod.ru
https://fipi.ru
101 Crnnasel MetaiioB. Koppo3zus http://www.xumuk.ru/
METaJIJIOB 24.02.2025  https://resh.edu.ru/subject/29
http://all-met.narod.ru
https://fipi.ru
102 Pemenue 3amay pa3aMvHBIX THIIOB http://www.xumuk.ru/.
03.03.2025  https://resh.edu.ru/subject/29
http://all-met.narod.ru
DNEeKTPOXUMUYECKUN P https://fipi.ru
103 HanpsbKeHud MeTanioB. O0mmue http://www.xumuk.ru/-
03.03.2025  https://resh.edu.ru/subject/29
CHOCOOBI MOTYYEHUS] METAIIIOB http://all-met.narod.ru
[Tonyuenue meraios. Pemenue
3aJlaHui U3 OTKPBITOrO OaHKa e
104 OUIIN, cBSI3aHHBIX ¢ TUHEHKON 03.03.2025 htps:ifiprr
3aJlaHu¥ 0 METAJLTYypPrun
OO6m1ast XxapakTepruCTUKa METAIIJIOB
|A-rpymnmer [lepronndeckoit o
CHUCTEMbI XUMHUYECKHX DJICMEHTOB. https://fipi.ru
105 Harpwuii u kanuii: moyyenue http://www.xumuk.ru/.
’ 03.03.2025  https://resh.edu.ru/subject/29

(bu3nuecKrue 1 XUMUYECKHEe
CBOICTBA, IPUMEHEHUE MPOCTHIX
BEIIECTB U UX COSIUHECHNN

http://all-met.narod.ru



https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/

Pemenue 3aganuii U3 OTKPHITOrO

106 §) DOUIIN https://fipi.ru
aHKa , CBSI3aHHBIX C 10.03.2025 p p
anemeHTamu |A rpymmsl
OO01mas xapakTepucTHKa METaJJIOB
IlA-rpynns! Ilepuoanueckoit e
CUCTEMbI XUMHUYCCKUX DJICMCHTOB. hitps:/fipi.ru
107 M . .. http://www.xumuk.ru/
ATHHH M KQJIbIUH. TIOJTyHCHHC, 10.03.2025 | https://resh.edu.ru/subject/29
(usnieckne n xummieckne http://all-met.narod.ru
CBOMCTBA, TPUMEHEHUE MTPOCTHIX
BEIIIECTB U UX COEIUHECHUN
Pemenue 3aganuii U3 OTKPHITOrO
Oanka OUIINU, cBaA3aHHBIX C
108 ’ https:/fipi.ru
anementamu |l rpymmbl rmaBHOM 10.03.2025
MOATPYTIIIIbI
[TpakTrueckas padbota htps:/fipi.ru
109 NoO JKE 611 cd http://www.xumuk.ru/
=7 /RECTKOCTL BOJBL M CLIOCODRI €€ 10.03.2025 | https://resh.edu.ru/subject/29
yCTpaHCHUA http://all-met.narod.ru
AOMMHUI: TIOJTy4YEHHE, https://fipi.ru
110 o http://www.xumuk.ru/
Hgfmecme 1 XHMHHCCKHIE 17.03.2025 | https://resh.edu.ru/subject/29
CBOUCTBA, IPUMCHCHHC http://all-met.narod.ru
AMpoTepHbIe CBOMCTBA OKCHIA U https://fipi.ru
111 THJIPOKCH]IA AITFOMUHHS, http://www.xumuk.ru/
THAPOKCOKOMIUTEKCHI ATFOMHUHHSI, HX 17.03.2025  https://resh.edu.ru/subject/29
IpUMEHEeHHe http://all-met.narod.ru
https://fipi.ru
112 Pemenue 3a1a4 pa3jinyHbIX TUIIOB hitp:/nww.xumuk.ru/
A past 17.03.2025 | https://resh.edu.ru/subject/29

http://all-met.narod.ru



https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
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http://www.xumuk.ru/
https://resh.edu.ru/subject/29
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https://resh.edu.ru/subject/29
http://all-met.narod.ru/

Pemenue 3aganuii U3 OTKPHITOrO

113 6anka OUIIN, cBsi3aHHBIX C 17.03.2025 https://fipi.ru
ATIOMHHHEM U €r0 CCOSIMHEHUMH R
[Tpaktuyeckas padora Ne 10.
Pemenne skciepuMeHTAIBHBIX

114 http://globallab.ru
3aj1a4 1Mo TeMe "MeTasbl IJIaBHBIX 17.03.2025 R0
noarpymnm"

11 T EI https:/fipi. r

5 ecTupoBaHue no marepuanam EI'D 94.03.2025 ttps://fipi.ru/ Ctatl'pan

OO01mas xapakTepucTUKa METaIOB https://fipi.ru

116 no6ouHbIX oarpynn (B-rpymm) http://www.xumuk.ru/
[eproanYeCcKOii CHCTEMEI 24.03.2025  https://resh.edu.ru/subject/29
XUMHAYECKHX 3JIEMEHTOB http://all-met.narod.ru
dusnueckre U XUMHUECKUE https://fipi.ru

117 . . http://www.xumuk.ru/
CBOMCTBA XPOMA | €T0 COCIMHCHIH, 24.03.2025 @ https://resh.edu.ru/subject/29
UX HPUMCHCHUC http://all-met.narod.ru
Pemenwue 3a1anuii U3 OTKPHITOTO

118 OUTIHU https://fipi.
OaHka , CBSI3aHHBIX C XpPOMOM 94.03.2025 s://fipi.ru
H €70 COEIMHEHUIMU
Baxwnerime coeTMHEHU Maprasiia. hitps://fipi.ru

119 [IepMmaHranar Kauus, ero http:/faranas xumul.w/

P " 07.04.2025  https://resh.edu.ru/subject/29
OKHCJIUTENbHEIE CBOMCTBA http://all-met.narod.ru
Pemenwe 3a1annii U3 OTKPHITOTO

12 OUTIN https://fipi.
0 OaHka , CBSI3aHHBIX C 07.04.2025 ps://fipi.ru
MapraHIeM H ero COeTMHEHUSIMU
121 dusnueckue U XUMHUIECKUE https://fipi.ru
CBOICTBA XKeJe3a U €r0 COSIUHEHUIA. 14.04.2025  http://www.xumuk.ru/



https://fipi.ru/
http://globallab.ru/
https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/
https://resh.edu.ru/subject/29
http://all-met.narod.ru/
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https://fipi.ru/
https://fipi.ru/
http://www.xumuk.ru/

[Tony4yenue u npuMEHEHUE CIUIABOB
xKenesa

https://resh.edu.ru/subject/29
http://all-met.narod.ru

122

Pemenue 3ananuii U3 OTKPBITOTO
O0anka @UIIN, cBsA3aHHBIX C

https://fipi.ru

14.04.2025
JKEIIE30M U €TI0 COCAUHCHUSIMHU
du3nYeCKUC U XUMUYSCKUE https://fipi.ru
123 CBOICTBA MEJU U €€ COeINHEHHH, X http: ooty Xumuk.ru/
A A ’ 14.04.2025 https://resh.edu.ru/subject/29
TIpUMCHCHHE http://all-met.narod.ru
Pemenue 3aganuii CBsI3aHHBIX C -
124 https://fipi.ru
Menbio (1o matepuaniam OUITN) 14.04.2025 AR
du3nyecKkne 1 XUMHUIECCKHUE https://fipi.ru
125 CBOMCTBA IIMHKA U €0 COSTMHEHHH, http://www.xumuk.ru/
UX IPUMCHEHHE. 21.04.2025  https://resh.edu.ru/subject/29
['uaIpOKCOKOMILIEKCHI ITMHKA http://all-met.narod.ru
Pemenue 3aganuii U3 OTKPHITOrO .
126 https://fipi.
0anka OUIIN, cBsI3aHHBIX C IUHKOM 21.04.2025 S:LIPLI
ITpakTruyeckas pabora Ne 11.
Pemenue skciepuMeHTAIbHBIX
127 http://globallab.ru
3a7a4 1o Teme "MeTautsl MOOOYHBIX 21.04.2025 P
noarpynmn”
128 P https://fipi.
eIIeHre 3a]1a4 Pa3IMYHBIX THIIOB 91.04.2025 ps://fipi.ru
O06o001eHre 1 CHCTEMAaTH3aIIH
129 https://fipi.
3:13YLICHHOT'(') Marepuaia o TeMe 91.04.2025 ps://fipi.ru
Mertamnisl
KonTponbhas pabota no teme -
1 https:/fipi.
0 Meramm” 28.042025 upsifiplry
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131

TectupoBanue o marepuanam EI'D

https://fipi.ru

28.04.2025
AHanu3 pe3yabTaToB KOHTPOJIbHON -
132 https://fipi.ru
paboThI, KOPPEKIIHS OMHNOOK 28.04.2025
Ponps xuMnu B o0ecrieueHuu .
YCTOWYHUBOTO Pa3BUTHUS L
133 0 98.04.2025 http://www.xumuk.ru/
HeI0BCHCCTRA. LIOHATHE O HAYHHBIX e https://resh.edu.ru/subject/29
METO1aX MCCIIEIOBAaHU BEIIESCTB
HayuHble npuUHIUIBI OpraHU3aIiH o
https://fipi.ru
XUMHYECKOTO MTPOU3BOICTRA.
134 a 5 98.04.2025 http://www.xumuk.ru/
POMBIILICHHRIC CVHOCO o o https://resh.edu.ru/subject/29
MOJIyYeHUs] BaXKHEHUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE https://fipi.ru
i http:// Xumuk.ru/
135 OKpY>KaroIlel Cpebl U ero 05.05.2025 p .WWW xumuk.ru _
HOCIeACTBUS https://resh.edu.ru/subject/29
XHMHS U 310pPOBbE YEIIOBEKA. https:/ipt.ru
136 P 05.05.2025 http://www.xumuk.ru/
CKapCTBCHHBIC CpeACTBa T https://resh.edu.ru/subject/29
Xumug nuiy. Pons xumnu B https://fipi.ru
137 oOecrieueHnH MUIIEBON http://www.xumuk.ru/
0e30MMacHOCTH 05.05.2025 https://resh.edu.ru/subject/29
138 TectupoBanme Mo marepuanam EI'D 05.05.2025 https://fipi.ru/ Cratl'pan
https://fipi.ru
KocMmeTrnueckue u napdroMepHbie
139 5 12.05.2025 http://www.xumuk.ru/
CPpeACTBA. DLITOBAML XHMUA T https://resh.edu.ru/subject/29
XHMHS B CTPOUTEIBCTBE. https://fipi.ru
140 Baxkneiime cTpouTesbHbIE U 12.05.2025 http://www.xumuk.ru/

KOHCTPYKIHMOHHBIC MaTCPpHAJIbI

https://resh.edu.ru/subject/29
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XUMUS B CEJILCKOM XO35MCTBE.

https://fipi.ru

141 Oprannueckue ¥ MUHEPAJIbHbBIC 1 12.05.2025 http://www.xumuk.ru/
yao0penus o https://resh.edu.ru/subject/29
Cucremaru3anus U 0000IICHUE e

142 3HAHU 10 TeMe 1 19.05.2025 https://fipt.ru
HToroBoe TecTupoBaHue 1Mo -

143 5 1 https:/fipi.

Marepuaiam EI'D 19.05.2025 .
OBILIEE KOJIMYECTBO YACOB I10 204 13 1

[TPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
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 «3narenscTBo
«IIpocBenieHue»

Xumus, 10 knace/ B.B. Epemun, H.E. Ky3smenko, B.U. 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.W. Tepenun, A.A.
Hpo3znos, B.B. JIlynun.; nox penakuueit B.B. JIlynuna, AkiimonepHoe
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. 3agaunnk no xumuu, 11 kmacce/ JIEskun A.H., Ky3nernosa 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. "3anumaresabHas xumus: Bc€ o metasuiax" 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(POPMAIIUN O POCCHUCKUX YUPSKICHHSIX, IPOrpaMMax, CTaHaapTax.

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

00BETUHSAIOIIAS €AMHOMBIIIJICHHUKOB 110 BCEMY MUDY.

15. http://window.edu.ru — Poccuiickuii 001meo0pa3oBaTeIIbHbIN TOPTa,

€IMHOE OKHO JIOCTyIa K 00pa30BaTeIbHBIM PECYPCaM.



