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NHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Penepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHOi 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEro OOILEro
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B deneparbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHusi  ydeOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsamusax  Poccuiickon ~— ®enepauuy, — peaIM3YyIOIIUX  OCHOBHBIC
o0Opa3oBaTeibHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypoBHE YriayOJEHHOTO M3y4YEHHUs 3aHUMAET Ba)XXKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBaHus ydamuxcs 10-11 xmaccos.
N3yuenune mnpeamera, peaquzyemMoe B YCIOBUAX AU(PGHEepeHIUPOBAHHOIO,
npouabHOro 00y4YeHHs, NPU3BAHO OOECNEeUUuTh O00Ie00pa3oBaATENbHYI0 U
OOIIEKYJBTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOAUMYIO IS
aJlanTallid uX K OBICTPO MEHSIOIMMMCS YCIIOBUSAM KU3HHU B COLIUYME, a TaK¥Ke
Uil TIPOJIOJDKEHUs  OOydeHHs B OpraHu3alusx MpogdecCHOHAIBHOIO
oOpa3oBaHUsA, B KOTOPBIX XWUMHS SBJISIETCS OJHOM U3 TMPUOPUTETHBIX
JTUCIIUTLIVH.

B nporpamme mo XUMUM Ha3Hau€HHE NpeaMeTa «XUMUS» MOIydaeT
NoJpoOHYI0 HMHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAraloIIMMHU
nosioxkeHussMu GI'OC COO o B3auMOOOYCIIOBIECHHOCTH LIEJIeH, COMepKaHus,
pe3yNbTaToB OOy4eHHUS M TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETHCTBOM TOMY SIBIISIIOTCS CJIENYIONIME BBIOJHSIEMbIE TPOTPaMMOM 1O
XUMUU (PYHKITUN:

e HH(}OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTopoil obecrieunBaet
MOJIyYeHHUE TPEACTABICHUS O IENIAX, COAEpX aHUHU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU
peIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3aIMOHHO-TUIAHUPYIOIIAS, KOTOpas peaycMaTpUBaeT
OTIpeJIeIICHHEe: MPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIEIOBATEIILHOCTH
U3y4eHHs y4eOHOTO MaTepuaa, KOJIMYECTBEHHBIX U KaY€CTBEHHBIX €T0
XapaKTePUCTHUK; TTOJIX0/I0B K (DOPMHPOBAHHUIO COJIEPKATETHLHON OCHOBBI
KOHTPOJISI U OIICHKHM 00pa30BaTENbHBIX JOCTHKEHUN 00y4arouuxcs B
paMKax WTOrOBOH aTrrectanuu B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEpKaHue, 00s13aTeIhHOE
JUISE M3YYeHHsI B paMKaxX OTACIbHBIX MPOQWICH, MpeaycMaTpuBaeT
pacrpeneneHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JIMHHUSIM/pa3ieiaM Kypca;

e HaéT MpUMEpPHOE pacrpeaeseHre y4eOHOro BpeMeHH, PEKOMEHYEMOTro
JUISl UBYYEHUSI OTACIbHBIX TEM;

e Mpe/UIaracT MPUMEPHYIO MOCICAOBATEABHOCTh H3YYCHHS Y4eOHOro
Marepuaia ¢ y4€TOM JOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEMETHBIX CBA3EH;

e JaéT METOJUYECKYID MHTEPHpPETAMI0 LeJled U 3aJad U3y4YeHUs
npeaMera Ha o yriayOJNEHHOM YpPOBHE C  YU4€TOM  COBPEMEHHBIX
MPUOPUTETOB B CHCTEME  CpeaHero  olmero  obOpa3oBaHUs,



cCollepKaTeIbHOM  XapaKTEPUCTUKUA  IUIAHUPYEMBIX  pe3yJbTaTOB
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOW MPOrpamMMBbl CPEIHETr0 OOIIEro
o0Opa3oBaHus (JUYHOCTHBIX, METANIPEAMETHBIX, IPEIMETHBIX), & TAKKE
C Y4Y€TOM OCHOBHBIX BHUJOB Y4YE€OHO-IIO3HABATEIbHBIX JEHCTBUUI
00y4aromierocsi Mo OCBOEHUIO COAEPKAHUS MPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B MPOTPaMME MO XUMHUHU IPETyCMOTpEHa
MIPEEMCTBEHHOCTh C OOYYEHHEM XUMUUM Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus. 3a mpenelaMH YCTAaHOBJIECHHOW MPOTpaMMOM 1O XUMUU
00s3aTeNbHOM  (MHBAPUAHTHOM) COCTABISIIOIIEH  coaepXaHuig  Yy4eOHOro
npeaMera «XHUMHS» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHAaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA ONpEeAeNsTbcsl B COOTBETCTBUU  C
HaAIpaBJIEHUEM KOHKPETHOTO MPOQuiIsi 00ydeHHUs.

B cootBeTcTBHM ¢ KOHuenTyanbHbIMH nosoxeHuasmu PI'OC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOro M YriayOJEHHOIO YPOBHEH B cHCTEME
nuddepeHIIMPOBAaHHOTO 00yUYEHUsI Ha YPOBHE CPEIHET0 O0IIero oopa3oBaHUS
XHUMHSI Ha YpOBHE YINIYOJIEHHOIO W3Y4Y€HHUs HallpaBieH Ha peaJu3aluio
NPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM TOJYYEHUS XUMHUYECKOTO
oOpa3oBaHHsA B pPaMKax HU3YYEHHS CIEHHUAIBHBIX €CTECTBEHHO-HAY4YHBIX U
XUMHYECKUX  JIUCUMIUIMH B By3aX M OpraHuM3alusix  CpPeIHEro
npodeccruoHaibHOr0 00pa3oBaHus. B 93Toil CcBA3M H3ydeHHE TIpeIMeTa
«XUMHS» OPUEHTUPOBAHO TMPEUMYIECTBEHHO Ha pacHIMpeHHe U yriyoOjeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKUA OOyYaromIMxcs, BbIOpABIINX
onpenenéHHbli  mpoduib 00yueHus, B TOM 4YHCIE€ C MEpPCHEeKTUBOU
MOCIIEYIOMIET0 TMOJYyYeHUS XUMHUYECKOro O0Opa3oBaHHMs B OpraHU3alUgaX
npodeccronaabHoro oopaszoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k muaHupyeMbIM pe3ysibTaTaM OCBOCHHS (efepanbHON 00pa30oBaTeIbHOM
IpOrpaMMbl CpellHEero oOIiero oOpa3oBaHMsS H3Y4YEHHUE MpeaMeTa «XHUMHUS»
OPHUEHTUPOBAHO TaKKe Ha peIIeHHWEe 3a/lad BOCIHUTAHUS U COIMAIBHOTO
pa3BUTH 00yYaroUMxcsi, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIIEKTYAIbHBIX
YMEHUH, YMECHHH pallMOHAIM3AIMK y4eOHOTO TpyJa U 000OIMEHHBIX CITIOCOOOB
JESATEIBHOCTH, UMEIOIIUX MEXKIMCIUTLTMHAPHBIN, HAJIIPEIMETHBIN XapakTep.

CocraBnsronumMu — nipeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOTO
U3YUEHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranudeckas XuMus» u «Oo1mas
U HeopraHudeckas xumusi». llpu ompeneneHud TMOAXOJO0B K OTOOPY H
CTPYKTYPHOW OpraHU3aIlii COJIEPKaHHUS ATHX KYypCOB B MpOrpamMMme M0 XUMUU
3a ocHoBy mpuHATH nonoxkeHus GI'OC COO o paznmmuusx 06a3oBOro
yr1yOIE€HHOTO YPOBHEW M3YUEHHUS MTpeIMeETa.

OcHoBy copepxxanusi KypcoB «OpraHuueckas xuMmus» u «OOmas u
HEOpPraHU4YecKass XUMUsS» COCTaBISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUU H
YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YyU€HHUs IpeaMeTa. JTa cucreMa
3HAHMM TOJIy4aeT OINpPEAEIEHHOE TEOPETHYECKOE JIONOJHEHHE, MO3BOJIOIIEE
OCO3HAHHO OCBOHWTH CYIIECTBEHHO OONbIINii 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpPOBHE HM3yUeHHsS MpeaMera obecrieueHa
BO3MOKHOCTh 3HAYUTEIBHOTO YyBEIWYeHHs OO0OBbEMA 3HAHUH O XUMHYECKUX
AJIEMEHTaX M CBOWCTBAX UX COCAMHEHUN HA OCHOBE PACUIMPEHUS U YTIyOIeHUS
IIPEICTABICHUN O CTPOEHUH BEIECTBA, XUMHUYECKON CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHMSI pPEaKlMil, paccCMaTPUBAEMbIX C TOUYKU 3pEHHUS] XUMHUYECKOU
KMHETUKM W TEPMOJMHAMHMKHU. M3yueHue mepuoJuyYecKoro 3akoHa U
[lepyonnyeckoii  cUCTEMbl  XMMHUYECKMX  3JIEMEHTOB  Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHX IPEJICTABICHUSAX O CTPOEHHUU aToMa.
XuUMHYeCKas CBA3b OOBACHSIETCS C TOUYKH 3PEHUs] SHEPreTHUECKUX M3MEHEHUM



npu €€ 00pa3oBaHUM U Pa3pyLICHUH, a TAKXKE C TOUKU 3PEHUSI MEXAaHU3MOB €€
oOpa3zoBaHusa. WM3yueHue TUIOB peakuuil AonoyiHseTcsl (OPMHUPOBAHUEM
MPEACTABICHUNA 00 3JIEKTPOXUMHYECKUX MPOLECCaX U JIEKTPOJIN3E PaCIIaBOB
U PacTBOpPOB BeEUIECTB. B Kypce OpraHM4YecKOd XUMHUM IMPU PAaCCMOTPEHUU
PEaKLMOHHON CIMOCOOHOCTH COEAMHEHHH ynaenserca o0co0oe BHUMAaHHE
BOIlpocaM 00 DJJEKTPOHHBIX 3(P(deKTax, O B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYJIaX U MEXAaHU3MAaX PEaKIUN.

Oco0oe 3HaueHHWEe HMEET TO, 4YTO Ha COJAEpX)AaHUE KypCOB XUMUU
yriayOia€HHOrO YpOBHS HM3Y4YEHHUS Ui KJIAcCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpY M XapakTep JOMNOJHEHUH K oOuen
CUCTEME MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIUSHUE CMEXHBIC MpeaAMETHl. Tak,
HanpuMep, B COJIEP)KAHMM MpeaMeTa i KIACCOB XUMHMKO-(pU3UYECKOIro
npoduiiss 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOro Marepuania 1o
obOmeit xumuu. [Ipu u3yueHuu mnpeaMera B JAaHHOM Ciydae akIEHT OyJner
clellaH Ha OOIIHOCTh METOJOB IO3HAaHHS, OOUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
¢u3MKe), 3aKOHBI COXpPAHEHUsI MacChl M DHEPTUH, 3aKOHBI TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUU BEILIECTB U APYTOE€.

B 10 )e Bpems B coaepKaHUM MpeaMeTra s KJIacCOB XHMHUKO-
O6uonornyeckoro npoduiis OONbIINNA YAENbHBIN BeC OYJET UMETh OpraHuvecKas
xumusi. B aTOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
OOCTOSITENIBHOTO  PAaCCMOTPEHHS] XMUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbI, B COCTaB KOTOPOW BXOMST, K MpUMEpY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIMUJIbI, OENKH, YIJIEBOJIbI, HYKJIECHHOBBIC
KHUCIJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB CIIYKAT OCHOBOM ISl M3Yy4YEHUS
CYLITHOCTH MpoIecCcOB (OTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUS.

B mnnane ¢opmupoBaHUST OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHHS
OOIIIEHAyYHBIX METOJIOB IO3HAHHMS W ONBITa MPAKTUYECKOTO MPUMEHEHUs
HAyYHBIX 3HAHUN HU3Y4YCHHUE TMpeaAMeTa «XHUMHUs» Ha YriayOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
COCTaB  TpeAMETHhIX  obmactedt  «EcTecTBeHHO-HayuHbIE  MPEAMETHIY,
«MatemaTtuka u uHpopMaTuka» u «PyCcCKUM SI3BIK B IUTEPATYPAY.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero obpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajgayeii  TMEpPBOCTEIICHHOW  3HAYUMOCTH  SIBJISCTCS
dbopMupoBaHHE OCHOB HayKH XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUA, IPAKTUYECKONW [JEATEIIBHOCTH 4YeJIOBEKa M OJHOIO0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE U3YYEHHUs MPEAMETA IPEANOIIAracT Pealn3alnio TaKUX LeJIeH, KaK:

e (opMUpOBaHHE TMPEACTABICHUI: O MaTepHaJbHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SBJICHUW IPUPOABI, O MECTE
XUMHUHA B CHCTEME €CTECTBEHHBIX HAayK M €€ Beayluled poJd B
0o0ecrevYeHnn YCTOWYMBOTO pPa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHYCCKON, SHEPTeTUYCCKON M THUIIEBON 0€30MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
HUCTOYHUKOB DHEPIUH, B o0ecreyeHnu pPalMOHAIBLHOIO
OPUPOJOTNONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEeH
KyJIbTYypbl ~YE€JIOBEKa, a TakKXKe HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3J0POBbIO U IIPUPOIHOU CpELE;



e OCBOCHHE CHUCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa:
dbyHIaMEHTaIbHbIX MMOHATHH, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
MPEACTaBICHUN O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJIMOJEKYISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUSI XUMUUECKUX PEaKIUi, O
XUMUYECKOM paBHOBECHHU, PacTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;

e (QopMmupoBaHue y  OOydYalOlIUXCA  OCO3HAHHOTO  TMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOM XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SBJICHUH, UMEKOIIUX  E€CTECTBEHHO-HAYUYHYIO
IPUPOJLy; TPAaMOTHOTO pelieHus NpoOJeM, CBS3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHMS, aHAlW3a M OICHKU C TO3UIUNA DKOJIOTHYECKON
0e30MacHOCTH  TOCJEJACTBUM  OBITOBOM UM NPOU3BOJICTBEHHOMU
NEATeIbHOCTH YEJIOBEKa, CBSI3aHHOM C XUMHUYECKHUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;

e yINIyOJICHHE TPEACTABICHUNW O HAy4YHBIX MeETOJax I[IO3HAHUA,
HEOOXOAUMBIX JJIsI IPUOOPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB U OOBSICHEHUS] XUMHUYECKUX SIBJICHUU, UMCIOIIMX MECTO B
IPUPO/IC, B MPAKTUIECKON JEATCIbHOCTU U TIOBCEIHEBHOMN KU3HHU.

B mnnane peanuzanmuu mepBOOUYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHON CUCTEMBI CPEeHETr0 001Iero o0pa3oBaHus IPU U3YYCHUHU
npenMera «XUMHUS» Ha yriayOJE€HHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIHUTaHUE YOEXKIEHHOCTH B ITIO3HABAEMOCTU SIBICHHUN MPHUPOIBI,
yBOXEHHUS] K IMPOIECCY TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U
NPUKJIAIHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHKE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAIIMM K OOYYCHHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO Y  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
001I1eYeIOBEYECKUX IIEHHOCTEH;

e pa3BHUTHE T[IO3HABATEIBHBIX HMHTEPECOB, HHTEJUICKTYyaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEW oOydaronmuxcs, (GopMHUpOBaHHE Y HHUX
CO3HATEJILHOTO OTHOIICHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIICIIHOW mpodeccHoHanbHON U
OOIIECTBEHHOMN NEeATeNbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opmupoBaHne YMEHMI M HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUSA,
pa3BUTHE  JKOJIOTHMUYECKOW  KYJIbTYphl,  NPUOOpPETEHUE  OMbITA
0O0IIECTBEHHO-TIOJIE3HON IKOJIOTHIECKOU IeITeTLHOCTH.

OO6miee 4YHCIO 4YacoB, MPEAYCMOTPEHHBIX IS UW3YYCHHS XUMUU Ha
yrayOJIeHHOM YpOBHE CpenHero obmero oopazoBanus, coctaBiset 204 4acos:
B 10 kmacce — 102 yvaca (3 ygaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sA€p. XHUMHUYECKUMH 3ieMeHT. WM30Tomsl.
CrtpoeHnue 3JeKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC YHCIIa. DHEPTETUUECKUE
YPOBHH W TOAYpPOBHU. ATOMHBIE opbOutanu. Kimaccupuxanus XUMUYECKHUX
3JIeMEHTOB (S-, p-, d-, f-amemenToI). Pacnpesaenenue 3JIeKTPOHOB MO aTOMHBIM
opOuTansiM. OJEKTPOHHbIE KOH(PUTYpallM aTOMOB 3JJIEMEHTOB IEPBOI0O—
YETBEPTOTO MEPHUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHbBIC
KOH(UTYpaIuyu HOHOB. DIIEKTPOOTPUIIATEIIBHOCTD.

[lepuonunueckuit 3axkoH u Ilepuoamyeckas cHUCTEMA XUMHYECKUX
anemeHToB J[.MI. MenneneeBa. CBs3b  NEPUOJMYECKOrO  3aKOHA U
[lepronnyeckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOHN Teopuei
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX W CJIOXKHBIX BEIIECTB MO T'PYIIaM H
nepuojamM. 3HaueHue nepuoandeckoro 3akona J[.1. Mennaeneena.

Xumuueckas CBA3b. BUIbI XMMHUYECKOW CBS3U: KOBAJICHTHAs, MOHHAas,
MeTaindeckas. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIN U
NOHOPHO-aKIENTOPHBIA.  ODHepruss W JiauHa  cBsi3u.  [lodsipHOCT®,
HAIIPaBJIECHHOCTh W HAChIIIAEMOCTh KOBAJIEHTHOW CBsi3u. KpaTHble CBS3H.
BonopoaHas cBsi3b. MexMoneKynsipHble B3aUMOAECHCTBHUSI.

BasieHTHOCTh M BaJICHTHBIE BO3MOHOCTHU aTOMOB. CBSI3b 3JEKTPOHHOM
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKMM CTPOCHHEM (HA TMpUMEpE
COEIMHEHUI 3JIEMEHTOB BTOPOT0 MEPHUO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX cOeIUHEHUsX. CocTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTelb,  JIMTAHAbl.  3HAYCHHE  KOMIUIEKCHBIX
coenuHeHuu. [loHsATHE O KOOPAMHAIIMOHHOW XUMUH.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THUIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHeix cucremax. Mctuaneie pactBopsl. [Ipencrasienue
0 KOJUTOMAHBIX pacTBOpax. CrocoObl BBIPAKEHUS KOHIIEHTPAIIMU PACTBOPOB:
MAaccoOBasl 10JIs1 BEIIECTBA B PaCTBOPE, MOJISIpHAsl KOHIEHTpauus. HacelneHHble
Y HEHACBIIEHHBIE PACTBOPBL, pACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
TpuBHanbHble Ha3BaHUS OTACIBHBIX IMPEACTABUTEIEH HEOPraHWYECKUX
BEILIECTB.

Knaccudukamms  XUMUYECKMX  peakiuii B HEOPTraHWYECKON W
OpraHUYeCKOM XMMHUHU. 3aKOH COXPAHEHHUS] MACChl BEIIECTB; 3aKOH COXPAHEHUS
W TIPEBpAIICHUS JHEPTUHA TPU XUMHUYECKHX peakmusax. TemmoBeie 3¢ EKThI
XUMHYECKHX peakuuil. TepMOXUMHYECKUE YPABHECHUSI.

CkopocTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Ppa3IMYHbIX
¢dakTopoB. ['oMoreHHbIC U TeTEpOreHHBIC peakinuu. Katanus u kaTaim3aTopsl.

O6patumble W HeoOpaTUMbIE peakiuu. XHUMHUYECKOE pPaBHOBECHE.
Koncranra xumuueckoro paBHoBecus. DakToppl, BIUAIOIINE HA IOJ0XKEHUE



XUMUYECKOTO PaBHOBECHUS: TeMIIEpaTypa, JaBJICHUE U KOHIIEHTPAIlUU BEIECTB,
y4acTByromux B peakuuu. [Ipunnun Jle larense.

OnekTponuTuyeckas aucconuanus. CUlIbHbIE U CJIa0ble AJIEKTPOJIUTHI.
Crenens auccormanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAsl, HEUTpaabHAas,
niesnioyHas. Bopoponuwiii mokaszatens (pH) pactBopa. ['maponus coneit.
Peakiiuu nonHoro ooOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. CTeneHb OKUCICHUS.
Oxkucnutenb W BoccTaHOBUTENb. [Iporiecchl OKHUCIEHHUS W BOCCTAHOBJICHUSI.
Baxneiiue oKUCIUTENIN U BOCCTAHOBUTENIH. MeETON 3JIEKTpOHHOro OalaHca.
DNEKTPOIU3 pacCTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEIIECTB M WX IMPEBpaICHUMN:
paslioKeHHue TMEepPOKCHIa BOJOPOJA B MPHUCYTCTBUU KaTaiu3aTtopa, MOJACIH
KPUCTAJUTMYECKUX  PEMIETOK, TMPOBEJICHHE peakiuidi HOHHOro OOMEHa,
OTIPENICJICHUE CPEeJIbl PACTBOPOB C MOMOIILI0 MHANKATOPOB, U3YUEHUE BIUSHUS
pa3UUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peakIiuu U TOJIOKCHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuueckass XuMusl.

[Tonoxxenne ©HemerauioB B Ilepuoamdeckoil cuUcTeMe XUMHYECKUX
anementoB J[.M. MenaeneeBa U OCOOEHHOCTH CTPOCHUS HMX AaTOMOB.
dusnyecKkue CBOMCTBa HEMETAUIOB. AJIIOTPOIHUS HEMETAJIOB (Ha MpUMEpE
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

Bonopon. Tlonydyenue, ¢puzndeckue 1 XUMUYECKUE CBOWCTBA: PEAKIIUM C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJIBHBIE CBOWCTBA. [ UIPHUIBI.
TomvBHBIE 3JIEMEHTBHI.

l"anorensl. Haxoxaenue B nmpupojie, CocoObl NoayyeHus, GU3ndeckue u
XUMHUYECKHE CBOMCTBA. ["amoreHoBOAOPOIBI. Baxuenmue
KHUCIIOPOJICOAEPKAIINE  COCAMHEHUS  TaJOrCHOB. JlabopaTopHble U
IPOMBIIIJIEHHBIE CIIOCOOBI MOTY4YeHUs TaioreHoB. [I[puMeHeHre raloreHoB 1 ux
COEeIMHEHUH.

Kucnopon, o3oH. JlaGopatopHbie U MPOMBINIJIEHHBIE CTIOCOOBI TOTYYESHUS
kucioposa. Pu3nueckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B TIpUpOJie, CIHOCOOBI TONy4deHHUS, (U3UUSCKHE U
xuMmudeckue cpoiictBa. CepoBomopon, cyiabbunasl. Oxcupn cepoi(1V), okcun
cepol(VI). Cepaucras u cepHasi KUCIOTHI M UX coidu. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COETUHEHHUI.

Azor. Haxoxaenue B mpupojie, CIOCOObI TONy4YeHUs, (PU3NYECKUE H
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIBl a3oTa. A30THCTas H
a30THasT KHUCIOTHI W WX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHHUE a30Ta U €ro COCTMHEHUN. A30THBIC YI0OpEHHUS.

®docdop. Haxoxnenne B mpupojie, CrocoObl MOJydeHHs, (U3NISCKUE U
xumudeckue cBoiictBa. @ochunbt u dpochun. Oxcuasl Gochopa, dpocopHas
kuciota u e€ comu. [Ipumenenune ¢ocdopa u ero coenunenund. DochopHbie
ynoOpeHus.

VYrinepon, HaxoXJAeHWE B TpUPOJAC. AJUIOTPONHBIE MOIUGDUKAIIH.
®u3nYeCKHe M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3OBaHHBIX
yraepoaom. Oxcup yraepona(ll), okcun yraepona(lV), yronsHast kuciora u eé
coni. AKTUBHPOBAHHBIN yroib, agacopouus. Dymnepensl, rpadeH, yriepoaHbe
HaHOTPYOku. [IpuMeHeHne MpOCTHIX BEUIECTB, OOPa30BAHHBIX YTJIEPOAOM, U
€ro COeAMHECHU.



Kpemuuii. Haxoxnenue B mpupoje, ciocoObl NOay4YeHus, PU3nyecKue u
xumuueckue cBoiictBa. Okcun kpemuus(1V), kpeMHUEBass KUCIOTA, CUIIMKATBHI.
[Ipumenenne kpemHus U €ro coeauHeHud. CTEKII0, €ro MOJy4eHUE, BUIBI
CTEKJIA.

[Tonoxenne MertaiuioB B llepuognueckor cucremMe  XUMHYECKUX
sneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DBJIEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6ue ¢uznueckue cBoiicTBa MetamioB. [IpumeHeHne MetamioB B
ObITy 1 TexHuKe. CriaBbl METaIOB.

DNEeKTPOXUMUUYECKUN psAl HanpsikeHud MeTtawioB. OOmme crnocoObl

MOJIY4ECHHUS METaJJIOB: TUIPOMETAILTYpPrus, NUPOMETALTYPrus,
anekTpoMeramtyprus. [lonstue o koppo3un MetamioB. CrnocoObl 3alIUTHl OT
KOppO3UH.

O6mas xapakrepuctuka metaiioB |A-rpynnsl [lepuoandeckoil cuctemsl
XUMUYECKUX 7JJIeMeHTOB. Hatpuit u kammii: mnonydeHue, (U3MYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mmas xapakrepuctuka MetamioB || A-rpynmnsl [lepuonnueckoi cuctemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KaiblUi: TOJydyeHue, (Qusnueckue Hu
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTBHIX BEIIECTB M HMX COEIUHCHUM.
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHUNA: TIONIydeHHe, (U3MYECKMEe U XUMHUYECKHE CBOMCTBA,
NpPUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoelIUHEeHU. AMMOTEpHbIE CBOICTBA
OKCHUJa Y TUJPOKCH/IA ATFOMUHHUS, TUIPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mast xapakTepucTUKa MeTaIoB moOouHblx noarpynn (b-rpymm)
[lepuoanueckoi cuCTeMbl XUMHUYECKUX 3JIEMEHTOB.

Pu3nuecKkrue U XMMUYECKHE CBOICTBA XpoMa M €ro coequHeHnil. OKCUIbI
u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTsl u 1uXpomatsl, X
OKHCIIUTEIbHBIE CBOKCTBA. [lolyueHrne U npuMeHEeHUe Xpoma.

®u3nueckue M XMMHYECKHME CBOMCTBA MApraHla M €ro COEIUHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranma(lV), wmapranna(VI) wu
mapranna(VII). Ilepmanranat kanausi, €ro OKMCIUTEIbHbIC CBOMCTRA.

du3nueckne W XUMHUECKHE CBOMCTBA JKej€3a M €ro COCAUHCHHM.
Oxcupapl, tugpokcuasl u coau kenesa(ll) u xenesa(lll). Ilonydyenue wu
IPUMEHEHHE JKEJIe3a U €ro CIUIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coequHennil. [lomyuenue
U IPUMEHEHHE MEAU U €€ COCTUHEHU.

[uuk: momydenue, ¢pu3nueckrue M XUMHUYECKHE CBOMCTBA. AMdoTepHbIe
CBOMCTBAa OKCHJAAa U TUAPOKCHAA L[HMHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
[IprMeHeHne NUHKA U €r0 COEIUHEHUM.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
u3ydeHrne oOpaslloB HEMETAIOB, TOpeHHe cephl, Gocdopa, xene3a, MarHus B
KHCJIOPOJIe, M3YYEHHE KOJUIeKIMH «MeTamibl U CIUIaBbl», B3aUMOJCICTBUE
HIEJIOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C BOJAOH  (BO3MOXHO
UCIIOJIb30BaHUE BHJACOMATEPHANIOB), B3aUMOJCICTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT U HIEJ0YEel, KaueCTBEHHbIE PEaKlMM Ha HEOpPraHUYEeCKHe
aHUOHBI, KAaTHOH BOJOPOJAa M KATHOHBI METAalloOB, B3aUMOJCHCTBHUE
THAPOKCHU/IOB AIFOMUHHMS M [IMHKA C PACTBOPAMHU KHCJIOT M IIETIOYCH, PELICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «l'anorens», «Cepa U €€ COeTUHEHUS,
«A30oT u Qochop W WX COCTUHCHHUS, «MeTanmsl TIaBHbIX NOATPYII»,
«MeTtaiuibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.



Ponp xumum B o0OecnieYeHMHM YCTOMYMBOIO pa3BUTUS UEJIOBEYECTBA.
[ToHaTne © Hay4YHbIX METOAAX T[O3HAHUA U METOJOJIOTUM HAYYHOIO
HCCIEI0BaHUA. Hayunslie MPUHLIUIIBI OpraHu3aluu XUMHYIECKOT'O
npou3BojicTBa. [IpombllieHHBIE CIIOCOOBI TOJYYEHUS Ba)KHEUIHUX BEIIECTB
(Ha mpuMepe NPOU3ZBOACTBA aMMMAaKa, CEPHOW KHUCIOThI, METaHOJA).
[IpomblnieHHbIE CIIOCOOBI MOJYYEHUS! METAVIOB U CIUIABOB. XHUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIoIIEH cpelbpl U €ero mnocieAacTtBuss. Ponp Xxumuu B
o0ecrnieueHU YHEPTETUUECKON OE30MTaCHOCTH.

XuMus W 300poBbe uenoBeka. JlekapcrBeHHble cpencrBa. [lpaBuia
WCMOJIb30BAHUS JIEKAPCTBEHHBIX IpemapatoB. Poib XWMUM B pa3BUTUHU
MEIUIAHBI.

XUMUS MUIHA: OCHOBHBIE KOMIIOHEHTHI, ITHIIEBLIC J00OaBKU. POoJjIb XUMUH B
o0ecIreueHnN MUIIEBON 0€30IIaCHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beitoBas xumus. Ilpasuna
0€30MacHOr0 MCIOJIb30BaHUS TpenapaToB OBITOBOM XMMHUU B IMOBCEIHEBHOMU
JKU3HU.

XUMHUST B CTPOMUTEILCTBE: BAXKHEWIIIME CTPOUTEIBHBIC MAaTEPHUAIIbI
(iemeHT, OeToH).

XumusT B CEIbCKOM XO03siicTBe. OpraHuyeckue U MHUHEpPAJIbHBIC
yI00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl aiist 3neKTpoHuky. HaHoTexHomoruu.

PacuétHrie 3agaun.

Pacuértpl: Maccel BemiecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIHUYECTBY
BEI[ECTBAa, Macce WU 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECCTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJIHO M3
BEIIIECTB UMEET MPHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOIYKTa
peaKkiuM, €ClIM OJHO M3 BEIIECTB JaHO B BHUJAE PAacTBOpa C OIpPEeIEHHOMN
MAacCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHIICHTpAllMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTa pPEaKIMU OT
TEOPETUYECKU BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpenIMETHBIX CBSI3eM MNpU HW3yYeHHH OOmmed u
HeopraHmueckoi xumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHM, TaK WM TOHSITHH, MPHHATHIX B
OT/CJIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE TIOHATHUSA: SBJICHUE, HAyYHBIA (DaKT,
TUIIOTE3a, TCOpHsl, 3aKOH, aHaJu3, CHHTE3, KIacCU(UKAIUS, MEePUOTUIHOCTD,
HaOJII0/ICHHE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHE.

du3nka: Marepusi, MUKPOMHP, MaKpOMHUp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIbl, PAJUOAKTUBHOCTb, MOJICKYJA, SHEPTETUUYCCKUN
YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBa,
WIeanbHbIN Ta3, (PU3MYECKHWE BEIMYMHBI, CIHHHUIIBI H3MEPCHHS, CKOPOCTD,
SHEPTrUs, Macca.

buomorns: kimerka, opraHusM, 3KOcHUcTeMa, Owmocdepa, MeTabOIH3M,
MaKpO- U MHKPOAIJIEMEHTHI, OCNIKH, KUPbI, YTJIEBOAbI, HYKJICHHOBBIC KUCIOTHI,
(bepMEeHTBI, TOPMOHBI, KpYTOBOPOT BEIISCTB M MIOTOK SHEPTHUHU B IKOCUCTEMAX.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOILIMBO, PECYPCHI.

TexHomorus: XUMHAYECKast MIPOMBIIIIIEHHOCTb, METaJLTyprus,
CTPOUTENILHBIE MaTe€pHajbl, CEJIbCKOXO3AMCTBEHHOE IPOM3BOJICTBO, IMMUIICBAs



IMPOMBINIJICHHOCTD, Q)apMaHCBTI/I‘-IeCKaH IMPOMBINIJICHHOCTb, IIPOU3BOACTBO
KOCMCTHYCCKHX IIPEIIapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA IMPOMBIIIJICHHOCTD, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEAHETO
oOmiero oOpa3oBaHUs BBIJICICHBI CJCAYIONIME COCTABIISIONINE: OCO3HAHUE
00y4JarolmUMHCST POCCUICKONW Tpa)kAaHCKOW WJIEHTUYHOCTHU; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, IKOJIOTUUYECKON KYJIBTYPhI; CIOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3YyJbTaThl OCBOEHHUS TMpeAMETa «XHUMHS» OTPAXKarT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKOW JeATETbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON IEATETbHOCTU
00ydJaromuxcs B MPOIECcce peain3alui 00pa3oBaTeIbHON JeATeTbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHMS  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATEIBHOCTH IpPU CO3JaHUU
y4eOHBIX MTPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATENIHHBIX 33144, BHIMOTHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3THUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO
MPUJIOKEHUSI XMUMUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
IIOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;

VMHTEpEeCca W IO3HABATEIIbHBIX MOTHBOB B MOJIYYEHHH U MOCIEAYIOLIEM
aHanmu3e  WHPOpPMAMM O  TEPEAOBBIX  JOCTIIKEHHUSX  COBPEMEHHOMU
OTE€UYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUd, CBS3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMHA, 1 TPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUECHTUPYSICh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH C
MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHS
MOCJIEICTBUH MTOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHUS LEHHOCTEeM 370poBOoro M 0Oe3omacHoro oOpasza JKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 MpaBui O€30MacHOro OOpallleHUs C BEIIECTBAMHU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAHUS UEHHOCTH TMpPaBWI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEACHUS B CUTYalHUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHUS  TIOCIEACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIYEK
(ynoTtpeOiaeHust alnKoroisi, HApPKOTUKOB, KYpEeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENbCKOM
NEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX BUIAX
NesITebHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4yacTHE B PEUICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3y4YeHHIO Mpodeccuil pa3inyHoro poza, B
TOM YHMCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM TpyJda U  pe3yjbTaTaM TpyAOBOMU
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIBHOM TPaeKTOPUH
oOpazoBanus, Oyaymield npodeccuu U peaau3anui COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 1€JIeCO00pa3HOr0 OTHOIICHHS K MPHUPOJE KaK MCTOUYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbLHOM CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BaHUS JOCTIDKEHUNW XUMHUHU A
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATUA JCUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Msl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MIO3HABATEIIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
IIPAKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWIECOJOTHH
xemopoouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs crneuUuKd XUMUU KaK HaAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IEIOCTHOTO
IIPEICTABIICHNS 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOOJEM COXpPaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIK3aLUKA: B €€ T'yMaHUCTUYECKOW HAMPABICHHOCTH M BaXXHOM pOJIM B
CO3JJaHUM HOBOW 0a3bl MaTepUAIbHON KYJIbTYpPbl, B PEIICHUH TJI00ATbHBIX
MpoOJIeEM YCTOMYMBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM,



MUIIEBOM W DKOJIOTHYECKOW OE30MacHOCTH, B PAa3BUTHH  MEIUIIUHEI,
00eCIeueHNH YCIIOBUM YCIICIITHOTO TPYa M AKOJOTHIECKA KOM(POPTHOHN KUZHH
Ka)KJ0ro 4wicHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHHMAHHS CYIIHOCTA METOJIOB
MO3HAHUS, HWCIONB3YEMBIX B  €CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHAIW3a W OOBSICHCHHS SIBICHHMA
OKPYXAIOIEro MHUPAa W TMPOUCXOASAINIMX B HEM HM3MCHCHHH, YMEHHUS JelaTh
000OCHOBaHHBIC 3aKJIIOUEHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JTAHHBIX C TICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIHOJIB30BAaTh XUMHUYECKHE 3HAHUS IiIA
pelIeHHs IPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUX;

WHTEpeca K TIO3HAHUIO, UCCIICT0BATEILCKON EATeIbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTH K HENPEPBIBHOMY 0Opa3oBaHHMIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHUU 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTAM  TpyJa B  pasauyHbIXx  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3ysbTaThl OCBOSHHS MPOrpaMMbl MO0 XUMHHU Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 711 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEXKIUCIUTIMHAPHBIC (MEeXTpeIMETHBIC) oO1IeHayYHbIE TIOHATHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOW KapTUHBI MHUpa U CIENU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIeCTBO,
SHEPrus, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHHME, HAOJIOJICHUE, H3MEPEHUE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaIbHbIC yaeOHbIC IIEUCTBUSI (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTUBHBIC,  PETyJATHBHBIE), oOecreunBamonme GopMUpPOBAHUE
(G YHKIIMOHAIBHOM TPaMOTHOCTH Y COITMAILHON KOMIIETCHIIUN 00yYarOIINXCS;

CIIOCOOHOCTH oOyyJarommuxcs HCIIOJIB30BaTh OCBOEHHEIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM IMPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPa’KalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMH ¥  PETYJISTHBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIENIATh ILEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTaThl JEATEIBHOCTH C IOCTABICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBILLJICHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1Ji1 OOBACHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYX JCHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUAX, OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MpOIlecCe TO3HAHMUS  HUCMOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
MpEACTaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHYECKas
dbopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3aj7ady, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUSI BEIIECTB U XUMHUYECKUX
peaxkiuu;

dbopmynupoBaTh 1€MW M 3a7a4d  KWCCJICJIOBAaHUS, HCIOJIb30BATh
MOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHUPOBAHHBIE BOINPOCHI B Ka4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHUS THUIIOTE3BI 10 TTPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHUsA HaOI0aaTh 3a
XOJIOM  TIpoliecca, CaMOCTOSITEBbHO  MPOTHO3MPOBATH  €ro  Pe3yibTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTHU
PE3YNIBTATOB UCCIEAOBAHMS, COCTABISATh 0OOCHOBAHHBIM OTYET O MPOAETIAHHOMN
pabore;

npUOOpeTaTh OMBIT YYCHHUYECKOM WCCIIeNOBAaTEIbCKON M MPOEKTHON
JEeSTENBHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METOJIOB PEIIEHUs MPaKTUYECKUX 3aJlay, MPUMEHEHHIO pPa3JTMYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIu (Hay4dHO-
HOMYJISIpHAsT JIUTEpaTypa XHMUUYECKOTO COJEpX aHUs, CIPaBOYHBIC IMOCOOWS,
pecypcel HTepHeTa), aHanmu3upoBaTh HHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh e¢  JOCTOBEpPHOCTh U
HEMPOTUBOPEUUBOCTE;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METOIBI ITPH TTIOUCKE U
orbope wuH(pOpMAIUK, HEOOXOJUMOW IS BBITOJMHEHUS YYEOHBIX 3ajaad
OIPEAEIEHHOTO TUIIA;

pHOOPETATh OMBIT MCIOIB30BAHMS WH(DOPMAITMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYI0 (GOpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BATh HAYYHBIM S3bIK B KayecTBE CpEACTBa MpU pabdoTe cC
XUMHYECKOW WHGOpMAIMEH: MPUMEHATh MEXIpeAMETHbIe ((Pu3ndeckue u
MaTeMaTH4YecKue) 3HAKM W CHMBOJBL,  (GOpMynbl, aOOpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYK1aeMON TEMBI B X0JI€ AUAJIOTA
W/WIN TUCKYCCHM, BBICKA3bIBaTh UAECH, (POPMYIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYTIATH C HpCSCHTaHHCﬁ PE3YyJIILTATOB MMO3HABATECJIBLHOM ACATCIIBHOCTH,
IMMOJIYYCHHBIX CAMOCTOATCIBHO WM COBMCCTHO CO CBCPCTHUKAMHU IIpU
BBIIIOJIHCHUN  XUMHUYCCKOTO  OKCIICPUMCHTA, HpaKTquCKOP’I pa60T51 110
HNCCIICOIO0BAHHUIO CBOMCTB HN3y4YaCMbIX BCHICCTB, pCain3allun yqe6H0r0 IMPOCKTA,
151 (I)OpMy.HI/IpOBaTB BBIBOJbI IO PpE3yJibTaTaM HpOBCI[éHHBIX I/ICC.HGILOBaHI/Iﬁ
HYTéM COorjiaCoBaHUA HOBI/IHI/Iﬁ B XOJ€ O6CY)KI[€HI/IH 1 00OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTb, ONpeiessss e€ el W 3aJadd, KOHTPOJIHUPOBaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuT™M ACHCTBUIM Npu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEJ0BATEeNbCKUX 3aJad, BbIOMpaTh Hauboliee
b exTUBHBIN cocod MX peleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CaMOAaHalIW3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3ysibTaThl OCBOEHUS MpPOrpaMMbl IO XUMHUU Ha
yriayoJICHHOM YpOBHE Ha YpOBHE CpeJHEro oOIiero oopa3oBaHUS BKIFOYAIOT
cneruuyeckue s yueOHOro nmpeaMera « XuMus» HaydHbIE 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMN M TTPE0oOpa30BaHUIO 3HAHUM,
BUJIbI JEATEIHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS U NMPUMEHEHUIO 3HAHUI B
Pa3TUYHBIX YYEOHBIX CUTYaIUsIX, & TAK)KE B PEATbHBIX KU3HCHHBIX CUTYAIUSX,
CBA3aHHBIX C XUMHUEW. B mporpamMme mo XWMHUU TNPEIMETHBIE PE3YyJIbTAaTh
MPEACTABIIEHBI IO TOJaM U3yUYECHHS.

c

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOeHUs Kypca «OOIas U HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTEPUATHHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOoiu B 00ECIEUCHUH YCTONYMBOIO
pa3BUTHUA, B PEUICHUU MPOOJEM 3KOJOTMYECKOM, IHEPreTUUECKON U MUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3IaHUU HOBBIX MAaTEPUAJIOB, HOBBIX



HMCTOYHUKOB PHEPTHH, B 00ECIICUCHUH PalMOHATILHOIO IPUPOOTOJIb30BaAHMUS, B
dbopMUpPOBAaHUM MUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKKe
AKOJIOTUYECKH O0OOCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 370pPOBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHMUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraOIINE TIOHATUS — XUMUUYECKHUU DJIEMEHT, aToM, SIpO aToMma,
M30TOIbI, JJCKTPOHHAs o00oJIouKa aToMa, S-, P-, d-aTOMHBIE OpOWTANH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHMSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTbh, JJEKTPOOTPUIIATEIHLHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJEHTHAasl, WOHHAs, MeTaUIMuecKas,
BOJOpOJHAs), KpHUCTaJUIMUeCKasi pemérka, XUMUYEcKas peakius, pacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAS TUCCOIUAINS, CTENEeHb
JUCCOIMAILINM, BOJOPOJHBIN  TMOKa3aTeslb, OKHUCIUTENb, BOCCTAaHOBUTEIIb,
TETJIOBOM A(PEKT XUMUYECKOW pEeaKIMU, CKOPOCTh XHUMHUYECKOW PEaKIIUH,
XUMHUYECKOE PaBHOBECHE;, TEOPUU M 3aKOHBI (TEOpHUS DICKTPOIUTUUYECKOM
auccounanuu, nepuoanyeckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUH MPU XUMHUECCKUX
peaKkIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK XUMHUU, MUPOBO33PCHUYCCKHUE 3HAHUS,
JIeXKaIue B OCHOBE TMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SIBJICHUH; COBPEMEHHBIE TPEJICTABICHUS O CTPOCHUHU BEIIECTBA HAa aTOMHOM,
MOHHO-MOJICKYJIIPHOM H  HAJIMOJICKYJSIPHOM YpPOBHSIX; TIPEACTABICHUSA O
MEXaHU3MaxX XUMHYECKUX PEAKIUHA, TEPMOAMHAMHUUECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSAX WX MPOTEKaHMs, 0 XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
JTUCIIEPCHBIX CUCTEMaX; (DaKTONOTMYECKHe CBENEHHS O CBOMCTBAaX, COCTaBe,
MOJIy4YeHUH | OEe30MacHOM HCIOJB30BAHUHM BaXXHEHIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUUECKOW NEATEIHLHOCTH YeJIOBEeKa, OOIIMX Hay4YHBIX
NPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIISATH XapaKTEepPHbIC MPU3HAKUA TOHATHH,
yCTaHABIIMBAaTh MX B3aWMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
[IPY OMKMCAHUU HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTaBlieHHs (QOpMyNI BEIIECTB M YPAaBHEHMH XHUMHUYECKUX PEaKIUi,
cucreMarnueckyro HoMeHkinatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJIEJIbHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMNPENENSITh BAJICHTHOCTh M  CTEIEHb
OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B COCAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMUYECKON
PEIETKH KOHKPETHOT'O BEUIECTRA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M M THUIMA KPUCTAIIIMYECKOW PEIIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBS3H;

chOpMHPOBAHHOCTh YMEHUW: KIAacCU(DHUIMPOBATh: HEOPTraHUYECKUE
BEIlIECTBA MO UX COCTAaBY, XMMHUYECKHE PEAKIMU MO Pa3IMYHbIM IpPU3HAKAM
(uMcily ¥ COCTaBy pearvpyrollnX BEIIECTB, TEIJIOBOMY 3(P(EKTy peaxkuuu,
W3MEHEHHUIO CTEMEHEeW OKHUCJIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYACTHIO
KaTaJlu3aTopa U JAPYTHE); CAMOCTOSTENIbHO BHIOMpPATh OCHOBAHUS U KPUTEPUU
JUTSL KJTAaCCU(PMKAIIMU U3YUYaE€MbIX BELIECTB U XUMHYECKUX PEAKIIHi;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NMEPUOJUYECKOTO 3aKOHA
J. W. MenngeneeBa W JEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;



c(hOpMUPOBAHHOCTh YMEHHII: XapaKTEepU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMMHYECKHX JJEMEHTOB MEPBOrO—YETBEPTOrO IMEPUOJOB
[Tepuonnueckoin  cucrembl .M. MeHneneeBa, UCHONb3ysSd  ITOHATHUS
(QHEPreTUYCCKHUE YPOBHHY, «IHEPIETHUECKUE TIOYPOBHHY, «S-, P-, 0-aTOMHbBIE
opOuTann», «OCHOBHOE M BO30YXIEHHOE SHEPreTUYECKUE COCTOSHUSI aTOMay;
O0OBSICHATH3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coequHeHUM 10 nepuoxaM u rpynmnaMm Ilepuoamyeckon cucremsr . .
MenpeneeBa, BaJCHTHbIE BO3MOXKHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOCHHUS UX DJIEKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHUMN: XapakTepu3oBaTh (OIMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA BEIIECTB  PA3JIMYHBIX KJIACCOB, MOATBEPKIAThH
CYIIIECTBOBAHME TE€HETUUYECKON CBSI3M MEXK]y HEOPraHWUYECKHMH BEILIECTBAMU C
MOMOIUIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpPbIBATh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIMN TOCPEJACTBOM COCTABJICHUSA AJIECKTPOHHOTO
OanaHca 9TUX peakIuh; peakluii MOHHOTO OOMEHa IMyTEM COCTaBJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUM; pPEaKIUMid THAPOIU3a; PEaAKIUM
KOMILUTIEKCOOOpa3oBaHus (Ha TpuMepe THIAPOKCOKOMIUIEKCOB IIMHKA U
ANIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH TMPOTCKAHUS
XUMHUYECKUX PEAKIMI C yUETOM UX DHEPreTUUECKUX XapPaAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTH XMMHYECKOW pEeaKIMU B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKXKe XapaKTep CMEIICHUS XHMHYECKOTO PaBHOBECHS TO]
BIIMSIHUEM BHEIIHUX Bo3jaeicTBul (nmpuniuin Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUYECKHE PEaKIIUH,
JIe)KaIllMEe B OCHOBE MPOMBIIIJIEHHOTO TOJIYy4Y€HUS CEPHOM KHCIOTHI, aMMHUAKa,
oOIMe Hay4HbIe NPHUHITUIBI XUMUYECKHUX IPOU3BOJCTB; IIEIECO00Pa3HOCTh
IPUMEHEHHS] HEOPTaHWYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOUKU
3pEHUs COOTHOIICHUS] PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CUCTEMOH 3HAHMM O METOAaX HAyYHOTO
MO3HAHMS SBJICHWH NPUPOALI — HAOIIOJCHUE, HU3MEPEHHUE, MOJCIMPOBAHME,
AKCIIEPUMEHT (peaibHbI M MBICICHHBIN), HCHOJIB3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHATh OJTH 3HAHUS TPU IKCHECPUMEHTAIHLHOM
WCCJICIOBAaHNUN BEIIECTB M IS OOBICHCHHS XMUMHYECKUX SIBICHHH, MMEIOIINX
MECTO B MPUPOJIC, NMPAKTUUECKON IEATCILHOCTU YEJIOBEKAa U B MOBCEIHEBHOU
KU3HU,

c(hOpMHUPOBAHHOCTh YMEHHSI BBISBIIATH B3aUMOCBS3b XUMHUUCCKUX 3HAHHM
C MOHATUSIMU M TPEICTABJICHUSIMH JIPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB
U1 60JIee OCO3HAHHOTO TIOHMMAaHHUS MaTepPHATBHOTO €UHCTBA MUPAa;

c(hOpMHUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HCIOJb30BAaHUEM
MOHATHM  «MaccoBas JOJISI BEHIECTBA B  pacTBOpE» H  «MOJISIpHAS
KOHIICHTpAIMSA»; MacChl BeIIecTBA WM 00bEMa Taza 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKITUN
BEIIIECTB; TEIUIOBOro 3 (deKTa peakinu;, 3HAYSHUS BOJOPOIHOTO IOKA3aTess
pPAacTBOPOB KHUCJIOT W WIEJIOYEH C M3BECTHOM CTEMEHBIO JAUCCOIMAIIMU;, MAacCChl
(00BEMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIU OJHO M3 MCXOJTHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OMNPEHCIEHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BEIISCTBA MIIM JIAHO B M30BITKE (MMEET IMIPUMECH ); JTOJU BBIXOJ1a
MPOAYKTA PEAKINH; 00BEMHBIX OTHOIIICHUHN Ta30B;

c(hopMUPOBAHHOCTh YMEHHUI: CAMOCTOSITEIIBHO TIJIAHUPOBATh U TIPOBOIUTH
XUMHUYECKHM  AKCIIEpUMEHT (MPOBEJAEHHE peakluii HWOHHOrO OOMEHa,



MOATBEPXKACHUE  KA4eCTBEHHOTO  COCTaBa  HEOPTAaHMYECKHX  BEIIECTB,
OTIpe/IeTICHNE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO WHINKATOPOB, U3YUCHHE
BIUSHUS PAa3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKIMH, PEIICHHE
DKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metamme»y u  «Hemetamms») ¢
coOJIoIcHuEM  MpaBui  OE€30MacHOr0  OOpalleHuss ¢  BelIeCTBaMU U
nabopaTtopHeIM  00OpyaoBaHUEM, (GOPMYJIMPOBATH 1EJb  KMCCIEIOBAHUS,
MIPEJICTABIIATh B PA3IMYHON (popMe pPe3yJbTaThl SKCIIEPUMEHTA, aHATU3UPOBAThH
Y OIICHUBATHUX JIOCTOBEPHOCTD;

chOpMUPOBAHHOCTh ~ YMEHHMH: COONIOJATh MpaBWia  MOJIb30BaHUS
XUMHYECKOM TIOCYJ0M W JabopaTOpHBIM 000pYyIOBaHUEM, OOpAIllEHUS C
BEIIECCTBAMHU B COOTBETCTBHH ¢ MHCTPYKIIUSIMHU TI0 BBITOJTHEHHIO JJA0OPATOPHBIX
XHMHYECKUX OIBITOB, SKOJOTHYCCKU IIeJIeCOOOPA3HOTO TIOBEICHUS B OBITY W
TPYJOBOM JIEATCILHOCTH B IIEJIIX COXPAHCHHUS CBOETO 37I0POBBS, OKPYKAIOIICH
NPUPOJHON Cpebl M JOCTIKCHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATH
OIMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KMBBIC OPraHU3MBI OMNpPEACIEHHBIX
HEOpPraHUYECKUX BEIIECTB, MOHUMAast cMbIc noka3atens [1J1K;

c(hOpPMHPOBAHHOCTh YMCHHI: OCYIICCTBIIAThH ICICHANPABICHHBIA TOUCK
XHMHYECKOW WH(OpMAIMM B Pa3IMYHBIX HMCTOYHHMKAX (HAy4YHas M y4YCOHO-
Hay4JHas JIMTEpaTypa, CPeJCTBA MacCoBOM MHpopManuu, VIHTepHET U ApyTHe),
KPUTHYECCKH aHATM3UPOBATHXUMHUYECKYIO0 HMH(]OpMaIuio, nepepadaTeiBaTheé U
UCIIOJIb30BaThB ~ COOTBETCTBMM C  TIOCTaBJIEHHOW  y4eOHOM  3ajadeil.



11 KVIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
Paznea 1.Teopernueckne 0OCHOBbI XMMUM
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
11 [Tepnognueckas 9 bubnuoreka [JOK
' cucTeMa https://m.edsoo.ru/2dd57f24
XUMHUYECKUX
anemenToB 1. 1.
Meupeneena
Crpoenue
12 BECIIICCTBA. 11 1 bubnuorexa [JOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 XuMudeckue 19 1 3 bubnuorexa [JOK
' peaxiuu https://m.edsoo.ru/2dd57f24
Hroro mmo pasneny 39
Paznen 2.Heoprannyeckasi XuMusi
bu6mmoreka [JOK
2.1 H
eMeTaIH 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 Metanns 23 1 2 bu6mmoreka [JOK



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

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

Uroro no pazgeny o4

Paznen 3.Xumus u :KM3HL
Mertoapl T03HaHUA

3.1 B XUMHH. XUMUS U 9 Bubmaorexa LIOK

' ' https://m.edsoo.ru/2dd57£24
KU3HB

Hroro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB IIO 102

[TPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Nara uugpoBbie
n/ | Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3y4eHust odpa3oBaTejbHbIE
n padoThl padoThI
pecypcsl
CucreMaru3anus 1 0000IIeHNE bubmiorexa HOK
1 . 1 02.09.2024 https://m.edsoo.ru/db979
3HAHHUU TIO0 TeMe
c70
CrpoeHnue AIIeKTPOHHBIX bubnuoreka [IOK
2 000JI0YEK aTOMOB, KBAHTOBBIE 1 05.09.2024 https://m.edsoo.ru/b4doff
umcia fa
Knaccudukanus xuMmuaeckux bubnuoreka [IOK
3 3JIEMEHTOB (S-, p-, d-, f- 1 05.09.2024 https://m.edso0.ru/61294
AIIEMEHTHI) af9
Pacnpenenenue 31eKTpOHOB 1O bubmorera [JOK
4 p p 1 09.09.2024 https://m.edsoo.ru/f5f750
aTOMHBIM OpPOUTAIISIM fo
DNeKTpOHHBIC KOH(PUTYpAITTH bubmuoreka [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 12.09.2024 https://m.edsoo.ru/8149e
BO30YXKIEHHOM COCTOSHUU 846
DneKTpOHHbIE KOH(pUTyparuu bubnnoreka [JOK
6 HOHOB. 1 12.09.2024 https://m.edsoo.ru/a0764
DNEeKTPOOTPULIATENBHOCTD b24
7 [lepuoanueckuii 3aKoH 1 1 16.09.2024 bubnunoreka [JOK



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24

IIepnoanueckas cucrema
XUMUYECKHX deMeHToB 1. 1.
MenneneeBa, CBI3b C
COBPEMEHHOU TeOpHEH CTpOeHUs
aTOMOB

https://m.edso00.ru/16957
c01

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHYECKHUX DJIIEMECHTOB bubmmoreka [{OK

8 1 00pazyeMbIX UMH MPOCTHIX U 19.09.2024 https://m.edsoo.ru/f84689
CJIOXHBIX BEIIIECTB 10 TPYIIIaM H 27
TIepHoIamMm
CucreMaruzamus 1 00o01eHne bubmorexa LOK

9 3 19.09.2024 https://m.edsoo.ru/8fad29
3HAHHU TI0 TeMe 42
Bunel XuMHu4yeckou CBA3M.
MexaHu3mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3U. Bubnmorexa [JOK

10 23.09.2024 https://m.edsoo.ru/5a807
Bopopoanas cBs3b. 2af
MeKMOJIeKyISIpHBIC T
B3aMMO/ICHCTBHS
BaneHTHOCTB U BaJICHTHBIC
BO3MOYKHOCTH aTOMOB. CBSI3b bubnuoreka [JOK

11 ANIEKTPOHHOU CTPYKTYPBI 26.09.2024 https://m.edsoo.ru/3d2ca
MOJIEKYJI C UX TEOMETPUICCKUM 093
CTPOCHUEM
BemectBa MoJieKyasipHOTO U bubnunoreka [JOK

12 HEMOJIEKYJIIPHOTO CTPOCHHUS. 26.09.2024 https://m.edso0.ru/e1676

Tumnsl KPpUCTAITNINYCCKUX

35b



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b

PELIETOK U CBOMCTBA BEILIECTB

[IpencraBneHus 0 KOMIUJIEKCHBIX bubmmoreka [{OK

13 COCIIMHEHUSX: COCTaB U 30.09.2024 https://m.edsoo.ru/8c66b
HOMEHKJIaTypa 12a
[TonsiTe 0 AUCTIEPCHBIX bubnuoreka [JOK

14 cucremax. [IpeacraBienue o 03.10.2024 https://m.edsoo.ru/da2c7
KOJUIOMIHBIX PacTBOpax 0e4
HcrrHHBIE pacTBOpHI:
HACBIIICHHBIE U HEHACHIII[CHHBIE bubmiorexa HOK

15 m - ’ 03.10.2024 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ad
Kpucrannoruapatet T
CnocoObl BEIpaXKeHUS bubmorexa [TOK

16 P 07.10.2024 | nhttps://m.edsoo.ru/328e6
KOHIICHTPAIIUHA PACTBOPOB

53a

Pemrenue 3amau ¢
KCTOJIb30BAHUEM TTOHATHI bubmuorexa [JOK

17 "MaccoBas JI0JIsl paCTBOPEHHOTO 10.10.2024 https://m.edso0.ru/785e0
BemiecTBa", "MosipHas ab4
KOHIIEHTparus"
Knaccudukanus u bubnunoreka [JOK

18 HOMEHKJIATYpa HEOPraHHYECKIX 10.10.2024 https://m.edsoo.ru/bf9e10
BEIIIECTB 8d
Cucremaru3anus u 00001ICHUE bubmorera [JOK

19 . 14.10.2024 https://m.edso0.ru/8d2c6
3HaHUH 10 TeMe

ada
20 KonTponpHas paboTa no Temam 17.10.2024 bubnuoreka [IOK



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a

"CrpoeHue aroma.
Ilepnoanueckuil 3aK0H 1
IIepnoanueckas cucrema
XUMHUYECKHX deMeHToB 1. 1.
MemnneneeBa", "Crpoenue
BemiecTBa. MHOrooOpasue
BelecTB"

https://m.edsoo.ru/70a60
aad

Knaccudukanus xumuaeckux
peaknuii B HEOPraHU4YECKON 1

OpraHNYEeCKON XUMHH. 3aKOH bubnuoreka [IOK
21 COXpPaHEHUS MaCChI BEIECTR; 17.10.2024 https://m.eds00.ru/6335¢
3aKOH COXpaHEHUs 1 dd2
MIpEeBPALIEHUS SHEPTUU TTPU
XUMHYECKUX PEaKIHIX
Tennosie 23 HEKTH XUMUYECKUX bubnuoreka [IOK
22 peakiuii. TepMOXUMUYECKHE 21.10.2024 https://m.edsoo.ru/d1db8
ypaBHEHUS 6da
Breruncienus mo ypaBHEHUSIM bubnmuoreka [JOK
23 XHUMHYCCKUX PEAKIHH 1 24.10.2024 https://m.edso0.ru/87b13
TEPMOXUMHUYECKHM YPAaBHEHUAM 954
CKOpOCTh XMMUYECKOH pEeaKIuH,
24 €€ 3aBUCUMOCTb OT Pa3IMYHbIX 94.10.2024
¢dakropos. Katanus u
KaTaJau3aToOphI
25 ['oMoreHHbIe U TeTeporeHHbIe 07.11.2024

peaxiuu



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

[Tpaktuyeckas padora Ne 1 mo

Teme "BrusHue pa3inuHbIX bubmorera [JOK

26 P 07.11.2024 https://m.edsoo.ru/1facal
(haKTOpOB HA CKOPOCTH d1
XMUMHUYECKOH peakuun” o
OOpaTumbIe U HEOOpATUMBIC bubnuorexa [JOK

27 peaknuu. XuMHAYECKOe 11.11.2024 https://m.edsoo.ru/30952f
paBHOBECHE 9b
[IpaxTrueckas padora Ne 2 o
Teme "BiausHue pa3nuuHbIX bubmorera [JOK

28 P 14.11.2024 https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJIOKEHHUE 17
XUMHUYECKOTO PaBHOBECHS" o
DIJIEKTPOJIUTHYECKAS

nccounanus. CuibHbIE U bubmorexa OK

g9 | AMCCOMIAHIL 14.11.2024 | https://m.edsoo.ru/5f766b
ciabbie A5eKTpoJIuThl. CTeneHb o
JUCCOUaLN o
HNonHoe npousBeieHre BOIbI.
Cpena BOIHBIX pacCTBOPOB bubmorexa HOK

30 peita BOA . P POB. 18.11.2024 https://m.edso0.ru/3966¢
Bonopoausiii nokasarens (pH) 289
pactBopa o
I'maponus cosneid. Peakiumy, bubnunoreka [JOK

31 IIPOTEKAOIIKE B PACTBOPAxX 21.11.2024 https://m.edsoo.ru/09d5a
3JIEKTPOJIUTOB 9bd
[IpakTuueckas pabora Ne 3 mo bubnunoreka [JOK

32 Teme "XUMHUYECKHE PeaKkuy B 21.11.2024 https://m.edsoo.ru/2e3dae
pacTBOpax 3MEKTPOIUTOB" b0

33 OKHCIUTEIBHO- 25.11.2024 bu6mmoreka [JOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0

BOCCTAHOBUTEIIbHBIE PEAKIIAH.
Baxneliiiie oKUCIUTENU U
BOCCTaHOBUTEIU

https://m.edso0.ru/56226
060

Merto/1 37EKTPOHHOTO

bubmmoreka [{OK

34 28.11.2024 https://m.edsoo.ru/fb6913
(271IeKTOHHO-MOHHOTO) OajaHca g7
DNEeKTPOIN3 PaCTBOPOB U bubmiorexa HOK
35 28.11.2024 https://m.edso00.ru/93fh97
pacIuIaBoOB BEIIECTB "
Pemenne 3amau pa3znuaHbBIX bubmorexa LOK
36 P 02.12.2024 https://m.edsoo.ru/5a859
THUIIOB
dié
Pemrenue 3amad pa3anyHbIX Bubmaorexa IIOK
37 P 05.12.2024 https://m.edsoo.ru/5afa26
THUIIOB
5d
CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
38 3HaHMUH o TeMe "XuMHUUeCcKue 05.12.2024 https://m.edsoo.ru/cl61e
peakuun" b85
KoHTposbHas paboTa 1o Teme Bubmorexa LIOK
39 | Y 09.12.2024 https://m.edsoo.ru/a8a0a9
XUMHYECKUE PEaKIIUU 30
[TosokeHre HEMETAIIIOB B
[Teproauueckoii cucTeme
XHMHYECKUX 351eMeHTOB [l. 1 brbmaorexa LJOK
40 T 12.12.2024 https://m.edsoo.ru/8ca2dc

MenpeneeBa 1 0COOEHHOCTH
CTPOEHUS UX aTOMOB.
duznueckue cBoiicTBa

ad



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

HEMCTAJJIOB

AmtoTponusi HeMeTauioB (Ha bubnuorexa [JOK

41 puMepe KUCIOPOIa, CEPBI, 12.12.2024 https://m.edsoo.ru/ef92c9
docdopa u yriaeponaa) 1c
Bonopon: nonyuenue, bubnuoreka [JOK

42 bu3nvecKre 1 XUMHUIECKUE 16.12.2024 https://m.edsoo.ru/0aa8f6
cBoiicTBa. ['mapuam 13
I"anorensl: Hax0KACHUE B
MPUPO/IE, CIOCOOBI MOTYUEHUS bubmotera [JOK

43 PHPOJIE, yaemol, 19.12.2024 | nhttps://m.eds0o.ru/4e223
(bu3HYeCKre U XUMUICCKHE 795
CBOICTBa 1995
l"anorenoBoAOpOBI.
BamHeﬁmHeﬂ pol bu6mmoreka [IOK

44 19.12.2024 https://m.edso0.ru/6b325
KHCIIOpOICOoepaKallne 566
COCIIMHEHUS IraJIOT€HOB T
JlabopaTopHbIe 1
MIPOMBIIIIJIEHHBIE CIIOCOObI bubnuoreka [JOK

45 MOJTyYCHUS TaJIOTCHOB. 23.12.2024 https://m.edso0.ru/6971a
[IpumeHeHue rajloreHoB U UX cad
COECUHEHUN
[TpakTruueckas padota Ne 4. bubnuoreka [JOK

46 Perienue skcriepuMeHTaIbHBIX 26.12.2024 https://m.edsoo.ru/8b26fe
3aza4 mo teme "I"ajorexsr"” cd

bu6mmoreka [JOK
47 Oxcupl U IEPOKCUIBI 26.12.2024 https://m.edsoo.ru/5¢881

6a0



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
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Kucnopon: naboparopHsie u
IIPOMBIILIJIEHHBIE CIIOCOObI

bubmmoreka [{OK

48 MOJTy4eHUs1, PU3UIECKUE U 09.01.2025 https://m.edsoo.ru/c8abc3
XUMHUUECKHE cBOMCTBA. O30H. 6a
[IpuMeHeHne Kuciaopoaa u 030Ha
Pemenne 3amad pa3andHbIX bubmmorexa [TOK
49 p 09.01.2025 https://m.edso0.ru/2b6d8
THIIOB
bab
Cepa: HaXxOXJICHHE B IIPUPOJIL,
cn§co651 non21 CHHS . bubmorexa HOK
50 ya ’ 13.01.2025 https://m.edsoo.ru/46afae
(du3HYeCKre U XUMUICCKHE 16
CBOMCTBaA 10
bu6mmoreka [IOK
51 CepoBo10po1, CYITb(HIBI 16.01.2025 https://m.edso0.ru/7¢c875
999
Kucnoponaconepxanue bubmuorexa [JOK
52 coenuHeHus cepbl. OCOOCHHOCTH 16.01.2025 https://m.edsoo.ru/8cfa25
CBOMCTB CEpHOM KHCJIOTHI 48
[TpakTrueckas padota Ne 5.
Pemenue skcnepuMeHTaIbHBIX bubmmorexa [IOK
53 "p ) 20.01.2025 https://m.edsoo.ru/0afb05
3amay o teme "Cepa u eé o4
coequueHus" o
A30T: HaX0XJICHUE B IIPUPOJIC,
CITOCOOBI nonﬂ CHUS - bubmorexa LOK
54 yi ’ 23.01.2025 https://m.edsoo.ru/badd2
(buznuecKkue U XuMU4IeCcKHe 255
CBOMCTBa. AMMHUAK, HUTPH/IBI -
55 Kucnopoaconepxaiue 23.01.2025 bu6mmoreka [JOK



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
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https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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coequuennsa azora. OcodbeHHoCTH
CBOMCTB a30THOU KUCJIOTBI

https://m.edsoo.ru/e2965
afe

[IpuMeHeHue a3ora u ero

bubmmoreka [{OK

56 COCIMHEHUH. A30THBIC 27.01.2025 https://m.edso0.ru/129f50
yI0OpeHust 59
docdop: HAXOXKICHUE B
MPUPO/IE, COCOOBI MOTYUEHUS bubmiorexa HOK

57 ’ ’ 30.01.2025 https://m.edsoo.ru/9a6b4
bu3nUyecKre 1 XUMHUECKUE 360
coiictBa. ®ochuapl u pochun T
Oxcunbl dhocdopa, bubmuorexa [JOK

58 (docdopcoepraniue KUCIOTHI. 30.01.2025 https://m.edsoo.ru/c7a2d
Comnu dhochopHON KUCITOTHI 429
[Ipumenenne pocdopa u ero bubmuorexa [JOK

59 coemuHeHui. DocdopHbIe 03.02.2025 https://m.edsoo.ru/a2180
yao0penus 70a
[TpakTruueckast padota Ne 6.
Penienune skcriepuMeHTaIbHBIX bubmorera [JOK

60 h 06.02.2025 https://m.edsoo.ru/8175a
3ama4 o Teme "Azot u pochop u o3f
HUX coequHeHus" T
VYraepoa: HaXOXKIACHUE B
MIPUPO/IE, ALIOTPOITHBIC bubnunoreka [JOK

61 MOAM(HUKAIIIN; PUINICCKUE U 06.02.2025 https://m.edsoo.ru/1eb19f
XUMHUYECKHUE CBOWCTBA, %e
MPUMEHEHHE

62 Oxcup yrnepona(ll), okenn 10.02.2025 bubmuoreka [JOK

yrnepoga(lV), yroiabHas kucinoTa

https://m.edsoo.ru/dba58



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
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https://m.edsoo.ru/1eb19f9e
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https://m.edsoo.ru/dba58adf

" e€ coit
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Pemrenne 3ana4d pa3nuyHbIX

bubmmoreka [{OK

63 13.02.2025 https://m.edso0.ru/6029b
THUIIOB
609
KpemHuuii: HaxoxaeHUE B
MPUPO/IE, CIOCOOBI MOTYUEHUS bubmiorexa HOK
64 ’ ’ 13.02.2025 https://m.edso00.ru/14355
(1)I/ISI/IT-IGCKI/I€ U XUMHUYCCKHEC 8ab
CBOMCTBaA oab
bu6moreka [IOK
0) V),
65 ken ipemniA(1V) 17.02.2025 https://m.edso0.ru/3170e
erMHI/IeBaﬂ KHCJIOTa, CUJINKAThI 7b 1
n bu6moreka [IOK
PHMEHEIIE KPSMEA 1 oro https://m.edso0.ru/393cd
66 | coemumenuii. Ctexio, ero 20.02.2025 S.T/M. £A500.
acOhttps://m.edso0.ru/58
MOJTy4eHHUE, BUBI CTCKIIA 23cefb
Pemenue 3agau pa3nmyHbIX bubmorexa LOK
67 20.02.2025 https://m.edsoo.ru/b624f8
THIIOB
01
Cucrematusanus U 0000IIeHNe bubmmorexa [TOK
68 . " " 24.02.2025 https://m.edso0.ru/6e864
3HaHui o Teme "HeMeramisl db5
KonrponsHas paboTa o teme bubmorexa LIOK
69 | P \ P 27.02.2025 https://m.edso0.ru/d0484
HemeTtamnsl
cr’6
Amnanus pe3ynbpTaTtoB bubnuoreka [IOK
70 KOHTPOJIHON paboTHl, 27.02.2025 https://m.edsoo.ru/2b7e9

KOPPEKIHSI OIHO0K

510



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
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https://m.edsoo.ru/393cdac0
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https://m.edsoo.ru/2b7e9510

[TonoxxeHne MeTayIoB B
[Iepunoanueckoii cucreme
XUMHNUYCCKHUX JJICMCHTOB.

bubmmoreka [{OK

71 03.03.2025 https://m.edso0.ru/9839c
Oco0OeHHOCTH CTPOCHHS 166
AJIIEKTPOHHBIX 000JI0YEK AaTOMOB -
METaJIOB
OO6mue puznueckre CBOMCTBa bubnuoreka [JOK
72 MeTauioB. [Ipumenenue 06.03.2025 https://m.edsoo.ru/51dac
METAaJJIOB B OBITY U TEXHUKE 9d3
Cmuael MetaioB. Kopposust bubmmorexa [OK
73 06.03.2025 https://m.edso0.ru/42b87
METaJJIOB
2e3
Pemenue 3agau pa3nmyHbIX Bubmiorexa IIOK
74 10.03.2025 https://m.edsoo.ru/e3de3
TUIIOB
7b6
DJIEKTPOXUMUYECKHI P Bbubmuoreka ITOK
75 HanpsDKeHU MeTayioB. OO0rme 13.03.2025 https://m.edsoo.ru/94eb3
CrocoObI TOJTyYEHUS METAIIIOB 77a
OO1as XxapakTepucTuKa
MeTaioB | A-rpymibl
[leproauueckoii CUCTEMBI
XMUMHYECKUX 3IeMeHTOB. HaTpuii bubmotera [JOK
76 . PR 13.03.2025 https://m.edsoo.ru/e12c2
U KaJuil: moxy4eHue, 6b3
(hbU3UYECKUE U XUMHYECKUE T
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M UX COCIMHEHUIA
77 OO01as XxapakTepucTuKa 17.03.2025 bubnunoreka [JOK



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3

MeTtaioB || A-rpynmsl
[Tepuoanueckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB.
Maruuii ¥ KaJIbLIUi: IOJTy4YEHHUE,
(buzHYecKre U XUMUYIECKUE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEIIECTB U X COCTMHEHUH

https://m.edsoo.ru/7c3e4
9c0

JKEcTKOCTH BOABI M CIIOCOOBI €6

bubmmoreka [{OK

78 20.03.2025 https://m.edsoo.ru/c74bfa
yCTpaHCHUS
e9
AJIOMUHHIL: TTOTy4YEHHUE, bubmuorexa [JOK
79 (du3HYeCKre U XUMUICCKHE 20.03.2025 https://m.edsoo.ru/0e79b
CBOWCTBa, MPUMCHCHHE 266
AmMmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA ATFOMUHUS bubmorera [IOK
80 P ’ 31.03.2025 https://m.edsoo.ru/5d12d
TUIPOKCOKOMITJIEKCHI aTIOMUHUS, 318
HUX IPUMEHEHUE T
81 Pemenue 3a1au pa3nnyHbIx 03.04.2025
TUIIOB
[TpakTrueckas padora Ne 7.
Pemenue skcriepuMeHTaNbHBIX bubmotera [JOK
82 "p 03.04.2025 https://m.edsoo.ru/27a4af
3aza4 1o Teme "Mertasuibl 43
[JIaBHBIX noArpymnm" -
OO1as XxapakTepucTuKa
METaJJIOB 113'1060‘1{3HBIX MOATPYIII bubmotera [JOK
83 byt 07.04.2025 https://m.edsoo.ru/610d7

(b-rpymnm) [Nepuoanueckoit
CUCTEMbl XUMHUYECKUX

431



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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9JICMCHTOB

DOU3NYECKUE U XUMUYECKHE bubmmoreka [{OK

84 CBOWCTBA XpoMa H €ro 10.04.2025 https://m.edso0.ru/9911b
COCIIMHEHUH, UX MPUMCHCHHE ef3
Baxneiime coeMHEHUS bubmmoreka [{OK

85 Mmapranmna. [lepmanranar xanus, 10.04.2025 https://m.edsoo0.ru/039d6
€r0 OKUCJINTEIbLHBIE CBOMCTBA 9c8
dusnyecKknue 1 XUMHUCCKHE
CBOICTBA keJe3a U ero bubmorexa HOK

86 . 14.04.2025 https://m.edso0.ru/1b7f87
coenuHenui. [lomyuenue n a1
MIPpUMEHEHHE CIUIaBOB XKeje3a o
DOu3nveCcKrue U XMMUYECKHE bu6moreka [IOK

87 CBOWCTBA MEIH U €€ COETMHEHNI, 17.04.2025 https://m.edsoo.ru/2bc0f9
UX IPUMEHECHHE 54
dusndeckrue 1 XAMUIECKHE
CBOMCTBA IIMHKA U €TO bubmorexa OK

88 . 17.04.2025 https://m.edsoo.ru/b1f2be
COCIMHCHUH, NX IPUMEHEHHE. al
['apoKCOKOMITIEKCHI IIMHKA T
[TpakTrueckas padota Ne 8.
Pemenne skcnepuMeHTAIBHBIX bubmiorexa LOK

89 | 21.04.2025 https://m.edsoo.ru/a6e35
3a1a4 1o Teme "MeTasuibl 2ea
MOOOYHBIX MOATPYHH" o
Pemrenne 3aga4u pa3muaHbIX bubmotera [JOK

90 P 24.04.2025 https://m.edsoo.ru/a8b83
THIIOB

ds3
91 O06o01IeHre U cCUuCTEMaTHU3aIMs 24.04.2025 bubnmuoreka [JOK
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M3YYEHHOTO Marepuaa 1no TeMe
"Merasuter"

https://m.edsoo.ru/e91fe9
75

KoHnTponabHas pabora no teme

bubmmoreka [{OK

92 28.04.2025 https://m.edsoo.ru/83f63e
"Meramibr"
a3
AHanu3s pe3ynbTaToB bubnuorexa [JOK
93 KOHTPOJILHOH paboTHI, 05.05.2025 https://m.edsoo.ru/9ebff2
KOPPEKIHS OIHMOOK fd
Poxp xumun B o0ecrieueHuN
YCTOMYHMBOTO pa3BUTHUSA bubnuoreka [IOK
94 yenoBeuecTBa. [loHsATHE O 08.05.2025 https://m.edsoo.ru/080fel
HayYHBIX METOJIaX UCCIICIOBAHUS fo
BEIIIECTB
Hayunbie npuHImMnb
OpraHU3aIui XUMHYECKOTO bubnuoreka [IOK
95 MPOU3BOJICTBA. [IpOMBIIIICHHBIC 08.05.2025 https://m.edsoo.ru/2e45a
CrocoObI MOJTyYEHHUS BaXKHEHIITHX 44f
BEILIECTB
XUMHUYECKOE 3arpsi3HEHUE bubnuorexka [JOK
96 OKPY)KAIOIIEH CPeJIbl U ero 12.05.2025 https://m.edsoo.ru/9f11bf
MOCJIEICTBUS 51
XHUMHS U 3I0POBbE YEITOBEKA. bubmmorexa [IOK
97 15.05.2025 https://m.edsoo.ru/a6552
JlexapcTBEHHBIE CpE/ICTBA
721
Xumus . Poins xumum B bu6mmoreka [JOK
98 00€eCIeUYeHUH MMUIIEBOM 15.05.2025 https://m.edsoo.ru/1f7b5b

0€30I1aCHOCTH

dz2
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KocmeTnueckue n

bu6mmoreka [{OK

99 naproMepHbIE CpeCTBA. 1 19.05.2025 https://m.edsoo.ru/da42d
BrerroBas xumus 5a9
XUMUS B CTPOUTENILCTBE. bubnuorexa [JOK

100 | Baneiimue CTpOUTEIbHBIC U 1 22.05.2025 https://m.edsoo.ru/61e69
KOHCTPYKIIMOHHBIE MATEPHUAIIBI 003
XuUMHS B CETLCKOM XO3SMCTBE. bubmmoreka [{OK

101 | Oprannveckne U MUHEpAJIbHbIE 1 22.05.2025 https://m.edsoo.ru/fd3958
yno6penus 7d
Atom. CocTaB aTOMHBIX sIJIe bubmorexa HOK

102 ’ . Aep-: 1 23.05.2025 https://m.edsoo.ru/59c11
XuMuYecKui 3JieMeHT. M30Tombl 266

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA

1.Opranuueckast xumus: Y yeOHuk ais yqamuxcs 10-11 k.
oOmreoOpazoBar.yueOHbI3 3aBeaeHuil./L{BeTkoB JI. A.- M.:I"'ymanut.u3a.ueHrp
BJIIAAOC

2. Xumus. i IIKOJIBHUKOB CTapIINX KJIACCOB U MOCTYMAONINX B

By3bl: TeopeTnueckue ocHOBBL. Bonmpockl. 3agaun. Tectol:Yue6. mocobue/P.
A. Jlugun, B. A. Monouko, JI. JI. Auapeesa;Ilon pea. npod. P. A. JIlununa.-
M.: Ipoda

2.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

Poccuiickas a5iekTpoHHas MIKOJIa

Pemry EI'D






