MUHUCTEPCTBO ITPOCBEIHIEHHUA POCCUHUCKON OEJAEPALINU
Komuter o0pa3oBaHusi, HAyKH M MOJIOAEKHOM MOIMTUKUA BoJsirorpaackou
o0J1acTH

AIIMI/IHI/ICTpaHl/Iﬂ CTapOHOJITaBCKOI‘O MYHUIUIIAJIBbHOTI'0 paﬁOHa

MKOY "Kypnaesckas CII"

YTBEPXIEHO

HMupexkrop MKOY
"Kypnaesckas CII"

Bocenko O.A.
[Tpukaz Ne103 ot «29»
asrycra 2024r.

Moanuca: MYHULIMMANBHOE KASEHHOE

MYHULNNANBHOE KABEHHOE St o craronomascroro pavorn
BOHI’OI’PNJCKOM OEﬂACTM

OBLLlEOEPASOBATEanOE DN c RU, S=Bonrorpaackas obnacts, STREET="ynuua

=c.KypHaeska, T I:l MpekTop, O M‘/HMHMHAJ‘H:HOE KAQEHHOE3
YUPEXKEHVE "KYPHAEBCKARGEER s oe s gt Jomietics
CPE[HSASI UKOMA"  SIEel ety orsieonstnts ey
CTAPO I_l On TAB C KO ro M\/HMLMHAHE-HSJE (;;gé‘:l’:OE OEU.\EOBPAGOBATEﬂbHOgN—

YYPEXOEHWE "KYPHAEBCKASA CPEAHAA WKONA™

PAM O HA B On ro rPAﬂC KO M gTAPOHOﬂTABCKOrO PAVOHA BONOrPAJICKON OBNIACTU"

CHOBaHYE: 51 ABIAIOCH ABTOPOM JTOMO AOKYMEHTa

OBNACTU MecTononoxeHme: Mecro nogmMcaHms

PABOYAS ITPOT'PAMMA

Foxit Reader Bepcus: 9.7.2

(ID 4468433)

y4eOHOro npeamera « XumMusi. Yriry0JieHHbIH YPOBEHD)

mutst oOydarommuxcs 11 kimacca

c.Kypnaeska 2024



MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME E€CTECTBEHHO-HayyHOro oOpa3zoBaHusi ywammxcs 11 kmacca. M3ydenue
npeaMera, peaqusyeMoe B yCIoBUSIX Ju(depeHIUpOBaHHOTO, MNPOPUIBLHOTO
oOy4eHHsI, MPU3BaHO OOeCNeunTh O0HE00Pa30BATENBHYI0 M OOIIEKYJbTYPHYIO
MOJITOTOBKY BBIITYCKHUKOB IIKOJIBbI, HEOOXOAUMYIO JJIs aJaNTalliid UX K OBICTPO
MEHSIOIIMMCS YCJIOBUSIM KU3HU B COIUYME, a TAKXKe JIJISl MPOJIOKEHUST 00yUeHUS
B OpraHu3anusx npodeccuoHaIbHOr0 00pa30BaHMs, B KOTOPHIX XHUMHS SBISICTCS
OJTHOM M3 TPUOPUTETHBIX JUCITUTLIHH.

B mporpamme mo XuMmHHM Ha3Haue€HHWE TMpenMera «XHMHS» MOJIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBHUIIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMONHIEMbIE MPOTPAMMOMN 10
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOyueHusl, BOCTIUTAHUS U PA3BUTUS O0YUAIOMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMOTO B paMKaxX KOHKPETHOTO TIPOuIIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OlpeseNieHNe: TPHUHIMIOB CTPYKTYPUPOBAHHUS U TMOCIEAOBATEIHHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Iporpamma ajist yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH N1 OOBSICHEHUS
KITIOYEBBIX HJeH M MpoOJeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA YKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BCIIECTB;

e YyIIyOJICHWE TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oO0pa3oBaHUs NMPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBJICHUH TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHLIBHOMY OOpA30BaHHMIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, IPUOOPETEHUE OTBITA OOIIECTBECHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE cpemHero odmiero oopasoanusi, coctaiseT 102 gaca: B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COJAEPKAHUE OBYUYEHUA

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. XUMudeckuid annemeHt. M3oronsl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPrEeTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMTU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHelie cBs3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBophl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe 1
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukaruys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanums XuMHUUeCKUX peakiui B HEOPraHWYECKOW U OpraHuYeCcKOM
XUMHUH. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS



OHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpartumMblie 1 HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble 3JIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHS M BOCCTaHOBJIEHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIil HOHHOTO OOMEHa, OnpeieNieHHue
Cpeabl pPacTBOPOB C TMOMOIIBI HHIWKATOPOB, HM3y4YEHUE BIIMSHUS Pa3JIMUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yraepona).

Bonopon. Ilomydenue, ¢gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJUlaMd W HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJloreHOB U UX COSMHEHUH.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
Kkuciopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. HaxoxpaeHnue B TpupojAe, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenwme B mpupoae, CHocoObl NOMy4YeHHs, (Qu3nMdeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoJe. AJJIOTPOIHBIE  MOJIUDUKALINUH.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
COJIM. AKTHBUPOBaHHBIA yroib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBas KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertauioB.  OOmume  crocoOsbl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mass xapakrepuctrka MetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB M HMX COEIWHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

ATIOMUHMI: nToTy4yeHue, GU3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTawoB noOouHbix mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKHX JIIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne Xpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckne U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHue xKee3a
Y €r0 CILIABOB.

du3nyeckre U XMMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
u3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, HW3YYECHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBHE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€ei, KaYEeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertabl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIIID).

XuMHS ¥ KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJ0JIOTUM HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHIKNBI OpraHU3alii XUMHYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEW Cpelbl M €ro IMOCIeACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsi H 340pOBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUK B pa3BUTUN METULIUHBI.

XUMHSI MUK OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xumus. [IpaBuma
0€30MMacHOr0 HCIMOJb30BaHUs TpPEnaparoB OBITOBOW XUMHH B IOBCEIHEBHOM
KU3HU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OCeTOH).

XuMus B CEIbCKOM X035icTBe. OpraHnyeckre 1 MUHEpaIbHbIE Y100pEHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYAaCTBYIONIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OIHO W3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKkalus, MNepuogudHOCTh, HAOIIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIyPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpEnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmtoieHus1 TpaBui 0O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJOBOM AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHBbIC yUe€OHbIC JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpMauu (HAy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TEeMbI B XOJ€ TUAIOTa W/UIIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHUHU YUYEOHBIX U HCCIIEIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUN: O MaTepuUaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHUM NPHUPOABI, O MECTE€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOTO



pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOM, PHEPTeTUYECKOM U MUIIEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHM HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPIHH, B OOECHEYEHUH PALMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(GOpMUPOBAHUM MHPOBO33PEHUS U OOLIEH KyJbTypbl 4ENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSI aTroMma, TuOpuau3anusi aTOMHBIX OpOUTaliel, WOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIM4ecKas, BOIOPOIHA),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALNY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON pEaKIMK, CKOPOCTh XUMUYECKON Peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUH MU 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHUCCOLUALMHU, NEPHOIUYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPALLECHHS SHEPTUH NIPU XMMUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAllM€ B OCHOBE [OHUMAaHUSA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHUYECKHMX  SIBICHHWI;  COBPEMEHHBIE
IIPEACTABICHUS] O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIDHOM YpPOBHSX; TPEJICTABIECHUS O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHYECKHMX  3aKOHOMEPHOCTSIX  HX
NPOTEKaHUsl, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOPAX U JMUCIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHWH U OE30MacHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M IMPAKTHUECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpPMHUPOBAHHOCTh YMEHHS MCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUsI OTACIBHBIX
BELLECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEIATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHHUSIX, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,



MOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

chOPMHPOBAHHOCTh,  yMEHHWH:  KiIacCU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XMMUYECKHUE PEAKIIUH MO PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
JIPYTHUE); CAMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOrO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  WCHOJBb3ys  MOHSTHUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUS aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHnd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ WM.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

cOpMHPOBAHHOCTh, YMEHHI: XapakTepU30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXK]y HEOPTaHMYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

cOPMHPOBAHHOCTh, yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIuii; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMil  TUAPOIM3a;  peakiui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );

c(OPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIMN C y4ETOM HUX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKUMH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpoB, a TAaKXKe XapakTep CMEIICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunun Jle [larensbe);

cOPMHPOBAHHOCTh yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIINH,
JeXaluye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaKa,



oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD
NPUMEHEHUs HEOPTraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMIOIEHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCMIEPUMEHT (PEaJbHBIA U MBICIICHHBIH ), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHS IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIIBHOM UCCIIEIOBAHUH BEIIECTB
U 17 OOBSICHEHUS XHMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPaKTUYECKOM JACSITEIIbHOCTH YeJIOBEKa U B IOBCEIHEBHOM KU3HH;

C(OPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHHUM C
MNOHSTUSAMHU WU TPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0os1ee 0CO3HAHHOTO TIOHMMAaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILECTBA B PACTBOPE» U «MOJISIpHAsT KOHLIEHTPALIUS»;
Macchl BeIeCTBa WM 00bEMA Ta3a MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEILIOBOTO 3(deKTa
peaxIuu; 3HauY€HHUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT W IIENouYed ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
OPOAYKTA PEAKIUH, €CIM OJHO U3 HCXOJTHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHHUM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPECIICHNE
CpeIsl PAcTBOPOB BEIIECTB C TMOMOIIBIO HWHAWKATOPOB, HW3YYCHUE BIIHMSHHS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamey u «Hemeramis») ¢
COOJII0JIEHNEM TpaBUjl 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJUpOBaTh I€Jb HCCIECAOBAHUS, TMPEJICTABIATH B
pasznu4HOil dopMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBIIa MOJIb30BAHUS XUMUUECKON
nocyoi W JabopaTopHBIM O00OpyJAOBaHWEM, OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUM C WHCTPYKIHMSMHU MO BBINOJHEHUIO JAa0OPATOPHBIX XHUMHUYECKUX
OTBITOB, JKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY U TPYHOBOM
JESITEIbHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbsI, OKPY)KAIOIIEH MPUPOTHON
Cpeapl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OIMACHOCTD



TOKCHUYECKOI'0 JICUCTBUSL HA YKUBBIC OPTaHU3MblI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(OpMaIuio, mepepadbarpiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITFI[)e HOIUYECKas CI/II::TelxI/l[a XAMHAYECKAX 9 0 0 bubmorexa HOK
' pHoa https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue Bbu6mmoteka [JOK
1.2 11 1 0
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMITHECIHIE pearitind 9 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heoprannueckasi xXumust
bubmmoteka IIOK
2.1 H 1 1
CMETAILIET 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znea 3. Xumus u :Kn3HL
31 Meto/1bl TO3HAHUS B XUMUU. XUMUS U 9 0 0 bubnuotexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoasnbie IIpakTnueckue A p
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 0 0 bubnuoreka [IOK
Xumuyeckui anement. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 0 0 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMmuaeckux 1 0 0 Bbu6moteka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edso0.ru/61294af9
Pacnipenenenue 351€KTpOHOB 11O bubnnoreka [JOK
4 1 0 0
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpaAllMK aTOMOB
5 3neMeII{)TOB B OCHO];II)-IOI\?IIII)/I ’ 1 0 0 bubmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 0 0 bubmuoreka [IOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 snemenToB J[. . MenzeneeBa, CBsI3b C 1 0 0 bubmorexa HOK
N vﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
bu6nunorexa LIOK
8 XUMHAYECKHX JIEMEHTOB U 00pa3yeMbIX 1 0 0

HUMHU IMPOCTBIX U CIIOKHBIX BCIICCTB IO

https://m.edsoo.ru/f8468927
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rpyIIaM U epuoaam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bu6nmoreka IIOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunasl xumuueckoil cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJICHTHOW CBSA3H. bubmmoreka [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoJIeKyJISIpHbIE B3AMMOICHCTBUS
BaneHnTHOCTh U BaJleHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
TF€OMETPUYECKUM CTPOECHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoOneKyIsspHOTO U
13 HEMOJICKYJISIPHOTO CTpOCHUS. THIb bubnnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O IMCHIEPCHBIX CUCTEMAX.
14 [IpencraBneHue 0 KOIOUIHBIX bubnmorexa [JOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [JOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM
. bubmuoreka [{OK
17 MOHATHH "MaccoBas HOJIsI

nn

pacTBOPEHHOTO BeMIeCcTBA", "MOIIApHAs

https://m.edsoo0.ru/785e0ab4
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KOHLeHTpauus"

18 Kinaccudukamnms 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus U 0000IICHUE 3HAHUN bubnuorexa [{OK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepuoanueckuii

20 3aKoH U [leproanyeckas cucrema bubmmoreka [JOK
XHMHUYECKUX dieMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTtpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Krnaccudukanus XuMHYECKUX pPeaKIui
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMUU. 3aKOH COXPAHEHUS] MAcCChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3HPEKTh XUMUIECKUX

22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie bubamorexa LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruucnenust mo ypaBHeHUSIM
23 XUMUYECKUX PEAKIUN U bubmorexa HOK
https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKiny, e€
24 3aBUCHMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanms u xatanuzatopsl
25 ['oMoreHHbI€ U reTEPOreHHBIE PEAKIIUN
26 [IpakTrueckas padota Ne 1 mo teme but6mmoreka [IOK
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"BnusiHre pa3nu4HbIX (PaKTOPOB Ha
CKOpPOCTb XUMHYECKON peakiuu"

https://m.edsoo.ru/1facaldl

OO6partuMbie 1 HEOOpPATUMBIE PEAKLINH.

bu6nmmoreka [IOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmorexa LOK
P P " https://m.edsoo.ru/3bf34el7
MOJIOKECHHE XMMUYECKOTO PAaBHOBECHS
DNEeKTPOIUTHYECKAS TUCCOIHAITHS.
29 CI/IHLHI:,Ie u cinabbie 3JI1[eKT (I)-IJ'II/I:BI bubmmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
Crenens AuccoManu
Nonnoe npoussenenue Boasl. Cpena
30 BOJHBIX EIl)CTBO oB. Bomopo H1>1p171 bubmmorexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazarenb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 1} ():fexafo ue B aCTBE)l ax bubmmorexa [JOK
P B P P https://m.edsoo.ru/09d5adbd
JEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P " P P https://m.edso00.ru/2e3daeb0
JEKTPOJIUTOB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxxHeinme OKUCIUTENN U brbmmorexa LIOK
PEAKTHL. https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bubmuoreka [JOK
HMOHHOT0) OanmaHca https://m.edso0.ru/fb691387
35 DNEeKTPOJIH3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEILIECTB https://m.eds00.ru/93fb97d2
36 Pemrenue 3aa4 pa3imIHBIX THIIOB bubmmorexa LIOK

https://m.edsoo.ru/5a859d16
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bubnunoreka LIOK

37 Pemenue 3amay pa3aMvHBIX THIIOB
At p https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuorexa [{OK
1o Teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubmunoreka [JOK
"Xumuueckue peaxuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[leproanyueckoit cucreMe XUMHUECKUX

40 anemenToB JI. . MenaeneeBa u bubmorexa HOK

T A https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJIoTponus HEeMETauIoB (Ha puMepe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [JOK
POAd, CEPEL, P https://m.edsoo.ru/ef92c91c
yIiiepo/a)

42 Bonopona: nonyuenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['napuib https://m.edso0.ru/0aa8f613
["aymoreHsl: HAXOXKIACHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U brbmmorexa LTOK

y L https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOICTBA
l'anorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIITNE COCTUHEHUS bubmmorexa [JOK
POACOACPRAIl A https://m.edsoo.ru/6b3255e6
TaJIOTeHOB
JlabopaTopHble 1 IPOMBIIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTeHOB. bubmmoreka [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI

46 IIpakTruyeckas padora Ne 4. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/8b26fecd
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"T"anoreus!"

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOy YCHHSI,

bu6nmmoreka [IOK

47
(du3nUecKre U XUMUIECKIE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue KUCI0poia U 030Ha
bub6nmoreka [IOK
48 OKCUIbI ¥ IEPOKCHIBI
a POKCHA https://m.eds00.ru/5c8816a0
49 Perenue 3a1ay pa3iMdHbBIX THIIOB bubmorexa [JOK
A&TP https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I MOy YCHUS (11))1/1313/1‘-1601(1/16 u bubmmorexa [JOK
y L https://m.edsoo.ru/46afael6
XUMHUYCECKHE CBOKMCTBA
bubmuoreka [IOK
51 CepoBogiopo, CyIb(PHuIbI
POBOOPOL, CyIIbhHA https://m.edso0.ru/7¢875999
Kucnoposcoaepkaiiue coeTMHEHUS
52 Cephl gclcl)6eHHF())cm CBOﬁCTIli CepHOM bubmorexa [JOK
PPI- p https://m.edso0o.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue
53 SKCIIEPUMEHTANIbHBIX 3a7a4 0 TEME bubmorexa [JOK
" P 3} " https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTuHEeHUsI
A3OT: HaXOXkJIeHHE B IPUPO/IE,
CocoObl NOTYYeHUs, PU3NIECKUE U bubmmnoreka HOK
54 .
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHU/IBI
Kucnopocoaepkaniiue coeTMHCHUS
55 azoTa IZ)co6eHIEOCTI/I CBOMCTB a30THOU bubmorexa [JOK
' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeneHue a30Ta U €ro COCIMHEHUM. bubnuorexa [JOK
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https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

A3OTHBIE yI0OpeHHS

https://m.edsoo.ru/129f5059

dochop: HAXOKICHHE B IPUPOJIEL,
CTOCOOBI OTYYEHUs, PU3UIECKUE U

bu6nmmoreka [IOK

S XUMHYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 (bOC(bOpC((l))ﬂe[()meHll/Ie kucioTel. Conun bubmmorexa LIOK

N https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y100peHHs https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

60 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME bubmorexa LIOK

https://m.edsoo.ru/8175ac3f
"A3ot 1 pocdop u ux coeruHEHU"
Yriepos: HaxoKJIeHUE B IPUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yriaepona(ll), oxkcun

62 yrnepoZa(l\I;), yr(on)LHaﬂ KHCIIOTa U ¢ bubmmorexa LIOK

https://m.edsoo.ru/dba58adf
CoJH
63 Pemrenue 3a1a4 pa3InyHbIX THIIOB bubmmorexa LIOK
https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHuE B MPUPOJIE,
64 CI'E)OCO6BI HOJ‘Iy‘-IeIfI/ISI, (I)I/I3PI£€§KI§C u bromrorexa LIOK
. https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun xpemuawusi(1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTa, CUJIMKATEI https://m.edso0.ru/3170e7bl

66 [IpumeHneHne KpeMHUS U €TO bubnuorexa [JOK



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

coenunenuil. CTEKI0, ero nojayueHue,
BHUIBI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnuorexa [IOK
At p https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o treMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOMI bubmmoreka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cuCTeMe XUMHUSCKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' P https://m.eds00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METAJLIIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa OK
AaTp https://m.edsoo.ru/e3de37hb6
DIEKTPOXUMHAYECKUN DA HAOPSHKESHUH
75 MeTaJIJI'I)OB O61mue cnopcolgbl H(I))n YeHUS bubnnorexa [JOK
- VoI y https://m.edsoo.ru/94eb377a
METAJUIOB
OO0uas xapakrepucTtuka Metauios 1A-
B P P N but6mmoreka [IOK
76 rpynmsl [lepuoanueckoit cucteMsl

XUMHUYECKHUX d1eMeHTOB. Hatpuit u

https://m.edsoo.ru/e12c26b3
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KaJIMii: ofTy4yeHue, Gu3nuecKue u
XMMHUYECKHE CBOHCTBA, TPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCIMHEHHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpymms! lleprpoauyeckoin cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIBIIWI: TIOJTy4YeHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHUE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN
78 JK&cTKoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
79 AnroMuHui: oayyeHue, Gusndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUAPOKCH/IA aTFOMHUHMS, bu6nmorexa LIOK
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX https://m.edsoo.ru/5d12d318
IpUMEHEHHE
81 Pemienue 3a1a4 pa3InyHbIX THUIIOB
[IpakTnueckas padora Ne 7. Pemenue
bu6nmorexa LIOK
82 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME
" " https://m.edso00.ru/27a4af43
MeTasuibl TIIaBHBIX TTOATPYTIIT
OO11ast xapakTepuCTHKa METaJIIOB
83 no6ouHbIX noarpymni (b-rpymm) bubnuorexa [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
dusnuecKkue U XMMHUYECKHUE CBOMCTBA
. bubmuorexa [{OK
84 XpOMa U €ro COeIMHeHUH, NX

MMPUMCHCHUC

https://m.edsoo0.ru/9911bef3
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Baxwuelime coelMHEHNs Maprasiia.

85 Ilepmanranar xKauus, ero bubmorexa HIOK
P > https://m.eds00.ru/039d69c8
OKHUCIIUTEILHBIE CBOMCTBA
dusnueckue U XUMUYCSCKUE CBOMCTBA
86 JKelle3a U ero coequHeHui. [lomydenue buGnuorexa [IOK
’ Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
duznyeckue 1 XUMHYECKHE CBOIICTBA
87 MEIN U €€ COeUHEHNI, X bubnnorexa LHOK
A A i https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bu6nmnorexa LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas paborta Ne 8. Pemenue
bubnunoreka LIOK
89 AKCIIEPUMEHTANBHBIX 33724 M0 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3amay pa3sInuHBIX THIIOB bubmmorera OK
p https://m.edso0.ru/a8b83d83
O00011IeHNE U CHCTEMATH3aIUA
91 U3YYEHHOTO MaTepuaia o TeEMe bubnmorexa HOK
" Y " P https://m.eds00.ru/e91fe975
Mertamnnl
92 KonTponbhas pabota no teme bubmmnoreka HOK
"Metamnaer" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoreka [JOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
. bubnuorexa [JOK
94 YCTOHYHBOTO Pa3BUTHS YETIOBEUECTRA.

Ilonstue o HAayYHBbIX MCTOAAX

https://m.edsoo0.ru/080fe1f0
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HnCCiaca0BaHus BEIICCTB

HayLIHBIC IIPUHIMIIBI OpraHru3aluun
XUMHYCCKOI'O IMMPOU3BOJACTBA.

bu6nmmoreka [IOK

95 1
[TpombIIITIEHHBIE CITOCOOBI MOTyYeHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY’Karolel cpeabl U ero 1 bubmmorexa LOK
PyZAIOTIEH EPea https://m.eds00.ru/9f11bf51
IIOCJICACTBUS
97 XHUMHS ¥ 3J0POBbE YECIIOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus muiy. Poiib xumum B 1 bubnunoreka LIOK
oOecIeueHNH MMUILEBOH OE30I1aCHOCTH https://m.edso0.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENLCTBE. BaxkHelne
100 CTPOUTENbHBIC M KOHCTPYKIIMOHHBIC 1 bubmorexa [IOK
P pyxt https://m.edso0.ru/61e69003
MaTepuaibl
XuMUS B CEIIBCKOM XO3SICTBE.
101 Opraanyeckyue ¥ MUHEPaIbHbIE 1 bubmorexa HOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaru3anus 1 0000IIeHHE 3HAHUH 1 bubnuoreka [{OK
10 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A., JIéBkuH
A.H., AktinonepHoe obmectBo «M3marensctBo «IIpocBemienne»
* Xumus, 11 xmace/ Ily3akos C.A., Mamnuna H.B., [TonikoB B.A., AkiinonepHoe

06HICCTBO «M3partenbcTBO «HpOCBCIHeHI/IG»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. O.C.I'abpuensn, N.I".OctpoymoB, «O0111as XumMus B TeCTax, 3a7a4ax,
ynpaxHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.

2. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpOBEepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
3. O.C.I'abpuensn, I1.B.Pemeros, .I'.OcTtpoyMoBa «3agauu 1o XUMUU U

criocoObl ux pemeHus» - M.: «/lpoday, 2021roz.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMHHD

http://him.1september.ru Equras komrekmust IIOP: TIpeameTHas kKoyuteKmus

«XUMHUY
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