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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy, TpedOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHOI o0OpasoBaTenbpHOMN MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

Xumusi Ha ypOBHE YTIiyOJIEHHOTO HW3Y4YEHUsI 3aHMMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
W3yuyenue mpeamera, pealmzyeMoe B YCHOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BaHO oOOecmneunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTalid UX K OBICTPO MEHSIONIMMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOIKEHUS O0yUEHHS B OpraHuU3alusiax MpodecCUOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XWMHM Ha3Hau€HUE MpeaMeTa «XUMHUSD» MOJIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJArarol[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHM BBIITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMNOJHIEMBIE MPOrpPaMMON MO
XUMHUHN QYHKIUU:

e THPOPMALIMOHHO-METOJIMYECKAsl, peau3alusi KOTOpod  oOecrneynuBaeT
NOJIy4YeHHE NPEACTaBICHUS O LENAX, COAEpX aHuM, OOILIeH cTpaTeruu
OoOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
NPUHILUIIOB  CTPYKTYPUPOBAHUS W  MOCIEAOBATEILHOCTU  M3Yy4YCHUS
y4eOHOro  marepuaia, KOJWYECTBEHHBIX W  KAa4eCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTeNbHBIX TOCTIXKCHHN OOydYarolMXxcs B
paMKax HWTOTOBOM arTecTtalii B (QOopMe €IUHOT0 TOoCyAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma a1t yriryOa€HHOTO U3yYCHUST XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHue, 00s3aTelIbHOE JIJIs
U3y4eHUsT B  paMKaxX OTIENIbHbIX Tpoduiield, mnpeaycMaTpuBaeT
pacmpesieliecHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1a€T IPUMEPHOE pacpeeieHHe yueOHOr0 BPEMEHHU, PEKOMEHIyEMOr0 ISt
U3Y4YEHUS OTNIETBHBIX TEM;

elIpe/ylaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh HU3Y4YEHUS  y4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ta€T METOAMYECKYIO MHTEPIPETALMIO LIEJIEH U 3a7a4 U3yYEHUs NpeaMETa Ha
yIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yue0HO-IT0O3HABATENbHBIX  JACHCTBUI  00ydaromierocs IO OCBOCHMIO
COJIepKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe IO XHMHUHU MPETyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil 1O  XUMHH
00s3aTeNIbHON (MHBApUAHTHON) COCTABJISIONIEH COJEp)KaHHUS yueOHOTO MpeaMeTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYCHUH TPEaMETOB 0a30BOTO0 W YriyOJEHHOrO YpPOBHEHM B CHCTEME
nuddepeHIMpoBaHHOTO OOYYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHUS  XMMHYECKOTO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETrO Mpo(ecCHOHANIBHOTIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W  yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BEIOPABIINX OMPENSIEHHBIN MPOdUITh
oOyueHus1, B TOM YHCIIE C IePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO Kk mniuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEbHOM MPOTPaMMBbI CpeAHEro oOIero o0pa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TaKXK€ Ha pelIeHHue 3aaady



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIIEKTYaJIbHBIX YMEHUM, YMEHUI pallMOHANU3alUA y4eOHOTOo Tpyaa U
OO0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHur MoaxoA0B K 0OTOOPY U CTPYKTYpPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEH U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOPTaHUYECKAas] XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3yYEHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAYHUTEIILHOTO YyBEJIMYEHUS OObEMAa 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKON CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUYKHU 3PEHUSI XUMUYECKOU KUHETHKU
U TepMOAMHAMUKU. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuoanueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX MPEJCTABICHUSAX O CTPOEHUU aTomMa. XHUMHUYECKas CBS3b
OOBSCHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanus. M3yuenue
TUTIOB ~ peakuuid  JOmoJHseTcs  (HOpMUPOBAHHEM  TMpEACTaBiIeHUNH 00
AIEKTPOXUMHUYECKUX TMPOIeccax U ANEKTPOJIM3€E PACINIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJAEpKAaHUE KypCOB XHMHUU
yIrayOaE€HHOTO YPOBHS U3YUYEHUS Ui KJIACCOB ONMpeAenEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanpumep,
B COJICpKaHUM TPEaMeETa JJisi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM Ciyyae akIeHT OyJeT cenaH Ha OOLIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
Oounonoruueckoro npoduiast OONBLINI yAEIbHBIN Bec OyneT UMETh OpraHuveckas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH il Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUMUAbI, OCNIKH, YIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHl M apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHMs OCHOB HayyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUUYECKOTr0 MPUMEHEHHS HAyYHbIX
3HAHUW M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun yyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Xe, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MEepBOCTENIEHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
pean3alnIo TAKUX LIEJIEH, KaK:

e popMHUpOBaHUE TPEACTABIECHUN: O MaTepualbHOM €AMHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPreTUYECKON U MHIIEeBOM 0€30MacHOCTU, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM cpefe;

*OCBOCHME CHUCTEMBbl 3HAHUW, JEXalMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 o0uux
HAyYHBIX MPUHIUNAX XUMHUYECKOTO MPOU3BOJICTBA;

« popMupoBaHue y oOyyJaronmxcs OCO3HaHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN IS OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOY;
IPaMOTHOTO pEIIeHHs TPOOJIeM, CBI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MTO3HUIIMKA SKOJIOTHUECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOI M MPOHU3BOACTBEHHON JI€ATEIBHOCTH YEJOBEKAa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOIb30BAaHUEM U  IepepabOTKON
BEILIECTB;

e yIIIyOJICHUE TPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX
JUIs. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHUYECKHUX SIBJICHUM, MMEIOIIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOM JEATETbHOCTU U MOBCEAHEBHON KU3HHU.

B mnnaHe peanuzanuu MEpBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
GyHKUIMNA TETOCTHOM CHCTEMBl CPETHEro oOHIero o0pa3oBaHUs NMPU HU3YYCHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAXKCHUS
K TIpollecCy TBOpYECTBA B 00JIACTH TEOPETUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX IIEHHOCTEM;

e Pa3BUTHE IO3HABATEJIbLHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
criocoOHOCTEeM oO0yuaromnuxcs, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMUIO Kak
YCIIOBHUIO YCTIEIITHOW MpOo(decCUOHATBFHON U 00IEeCTBEHHOW IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e hOpMUPOBAaHNWE YMEHUW W HABBIKOB Pa3yMHOTO MPHUPOIONOJIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIBHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 gaca B HefIeNt0).



COJEPXAHUE OBYUYEHUA

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMH4eCKUX 3JIEMEHTOB (S-, p-,
d-, f-snemenTsl). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM  OpOUTAJSM.
DNeKTpOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckord CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MpPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meneneesa.

XuMHueckasi CBsI3b. BHIBI XMMHWYECKON CBSI3U: KOBAJCHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JrHA CBA3H. [10JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIIEMEHTOB BTOPOTO TMEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. HackleHHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHUATBLHEIC
Ha3BaHMS OTIEJIbHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanusa XuMHUUeCKUX peakiuid B HEOPraHMYECKOW U OpraHu4eCcKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEHHBIE peaKuu. KaTtains u Katalin3aTopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIEPATYpa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass aucconuarusi. CuibHbIE W ClIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHWUS.
OkucnauTenb M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W MX IPEBpaIlCHUN:
pa3lioKEHUE TEPOKCHUIA BOJIOPOJa B MPUCYTCTBUM KaTalIU3aToOpa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, MPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpelbl PacTBOPOB C TMOMOIIBI HHIWKATOPOB, HM3Y4YCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xuMmusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢usznueckne W XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuabl.
TonuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MpuUpoie, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ ajmoreHoBoaopoibl. BaxkHeunme KUCIOpOACOaepKaIIe
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKkue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.



Cepa. Haxoxzaenue B HpUpPOAE, CIOCOObI MOJY4YECHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibpuasl. Oxcua cepoi(IV), okcun
cepbl(VI). Cepuucras u cepHas KHCIOTHI U HX colid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepbl U €€ COeTMHEHHUI.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UUecKue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmeHeHune azorta
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxmenwe B mpupone, CIHOCOOBI MONMydeHUs, (U3HYECCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuil. Pochopubie
ya00peHus.

VYrinepon, HaxoxJIeHWE B OpUpoOJie. AJUIOTPOIHBIE MOJIU(PUKALNIH.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcupn yraepoaa(Il), okcun yrnepoma(IV), yronbHas kuciora u eé
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHne nmpocThIX BEIIECTB, 00pa30BaHHBIX YIJIEPOAOM, M €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl NOJy4eHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenne KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne meTamwioB B [lepruoanveckoil cucTeMe XMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
¢du3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CruiaBel METAIIIOB.

DNEKTPOXUMHUYECKUN Psifl HampspkeHuid  MertamwioB.  OOmmume  crocoObl
MTOJTYYEHHUS METAJIJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX 7dyieMeHToB. Harpuii u kamwmii: mnomydyenue, (U3UUYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIMHEHMI.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4eHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOT0 BEIIeCTBAa M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI AITFOMUHUS.



OO6miass  XapakTepuCTHKa MeETauioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUUECKUX JIIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHul. OKCHIbI U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCJIHTENIbHbIE CBOMCTBA. [lo/ydeHre u mpuMeHeHne XpoMma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJe3a U ero coeluHeHuii. OKcuapl,
rugapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €rO0 CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUMN.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, HM3YYEHHE KOJUIEKIMU «MeTaulbl M CIUIaBb», B3aUMOJECHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pPAacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YU KAaTHOHbl METaJJIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUA M LHMHKA C
pacTBOpaMH KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEPUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorenn», «Cepa u e€ coeaAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAaxX I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHU3alui XUMHUYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbBIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHHE OKPYXaIolleld Cpelbl U €ro IMOCIeICTBUS.
Poub xumuu B 06ecriedeHIH SHEPreTHIeCKoi 0e301MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUN METULIUHBI.

XuMus TUIIKA: OCHOBHBIE KOMITOHEHTBI, MUILEBbIC J00aBKU. Pojib xuMuu B
oOecIieyeHuH IMUIIEBOI OE€30MIaCHOCTH.



Kocmernueckne u mapdromepssie cpenctBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMmuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHble 3anaumn.

PacuéTei: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIUH, €CIH OJHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAacCOBOM JOJIEH PAacTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA U MOJIIPHOU
KOHIICHTpPAIIMM BEUIECTBA B pPACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKUHUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H MNpH  HU3YyYEHUHM oOmed u
HEOpraHn4eckorM xuMuu B 11 Kilacce oCcylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK M TOHSITHH, MPUHATHIX B OTJEIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTh, HAOIIOICHHE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®usuka: Marepus, MHUKPOMHUP, MaKpPOMHUDP, aTOM, OJJIEKTPOH, IHPOTOH,
HEUTPOH, HOH, U30TOIMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOMAeMbIE, TOIJIMBO,
PECYPCHL.

TexHOmorus: XUMMHUYECKasi MPOMBILIJIEHHOCTh, METAJUIYpPrUs, CTPOUTEIIbHBIC
MaTepHUalbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIEBASI MPOMBIIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, AJECKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XHUMHA» Ha YPOBHE CPEIHETrO
o0mmero oOpa3oBaHMs BBIJIEICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTHh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd M HOpPMaMH TIOBEJCHUS; HaJIHune
IPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
KU3HEHHBIEC TIIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMSI MpeaAMeTa «XHUMHS» OTpa)xkaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TIPAKTUYECKON IEATEIBHOCTH
0Oy4JaronmMxcs B MPOLECCE peATU3aMKU 00pa30BaTENbHON AEATENBHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh ONBITA ITIO3HABATENBHOM W MPAKTHUYECKOW JESTEeIbHOCTU
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTelbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax M TpPaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JIEATEIbHOCTH MPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATEJbHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX NPH aHAIHN3E Pa3INIHBIX BUJIOB YIEOHOU eATEIHHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH U TMPAKTUYECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyAa YYEHBIX U PAKTHKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpPMaAIMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPajIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEH 310poBOTO U 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
MICUXUYECKOMY 30POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUJIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIen0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHUIO Mpodeccuil pa3iMuHoro pojaa, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUH;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur W peaau3aluu COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUUECKH 11€JIECO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOATBLHOTIO XapaKTepa HSKOJIOTHYECKHX MpOoOJieM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JICUCTBUW, NPUHOCAIIUX BPEA  OKpYKaIOLIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPaKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH NPoOJIeM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHUU TJIOOATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTMUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CLIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MIPOUCXOMSIIUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HMEIONUXCS JaHHBIX C [EJIbI0 TOJIYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH TOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS MPOrpaMMbl IO XMMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble 1 (OPMHUPOBAHHA  MHUPOBO33pEHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHUE,
IpOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKAaTHBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIIBHON U COIMAILHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 0a30Bble JIOrHYecKHe JTeCTBUSI:

CaMOCTOSITeTbHO  (OPMYNIHMpPOBaTh W aKTyaIM3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUHA W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHEHUS OTIACIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS UCIOJb3YyEMbIE B XUMUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakluy — MpU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSTh HAa3BaHHbIE MOJIEJIbHBIC MTPEICTABICHUS VISl BBISIBJICHUS XapaKTePHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEI0BAHMS, UCTIOJB30BaTh OCTABIICHHbBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOAaTh 32 XOAOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IEHHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pab6ora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE TMOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (OpM
IIpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTH;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMaIMK, HEOOXOAMMOM [JIsi BBINOJHEHHMS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AxaJIora /uau
AUCKYCCHH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTUIECKONH pabOTHI MO MCCICIOBAHUIO CBOWCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHHZ

CaMOCTOSITEJIbHO IIJIAHUPOBATh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JESITEIbHOCTh, OMNpeAcisia €€ LeJu M 3adadyd, KOHTPOJHMpPOBaTb U TIO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATEIIbCKUX 3aJay, BbIOMpaTh HauOoJiee
3 PEeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4YETOM TOJIYUCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIAITE CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTITyOJIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero oOpa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBbI ACHCTBUIM
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI MO TOAaM
WU3YUYCHUS.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECT€ M 3HAUCHUU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, DHEPreTUYeCKON M MUIIeBOM
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHHM PAIlMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBaHUK MHPOBO33PEHUS U OOILIEH KyJIbTypbl UENOBEKa, a TaKxkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO M TPUPOTHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATaIONINE TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJlEHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAsA),
KpUCTAJUTMUECKasl PEmI€TKa, XUMHYECKas PEaKIus, pacTBOpP, DICKTPOJIHTEHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYECCKAsS JUCCOIMAIMS, CTEIEeHb HUCCOIHAINH,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIIHUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XUMHUYECKON peakiiuu, CKOPOCTh XUMHUECKOU Peakiliy, XUMUYECKOE PaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW IHCCOIUAIMU, TEPUOIUYSCKUMA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAIICHHS] SHEPTUHA TIPH XUMHUYCCKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JECUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJWYECKUM SI3BIK
XUMUHU, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAlMeé B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XUMHUYECKUX  SIBJICHWH;  COBPEMCHHBIE
MIPEACTABIICHUS] O CTPOSHWW BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJICKYJISIPHOM  yPOBHSX; TIPEJCTABICHUS O MEXaHW3Max XUMHUYCCKUX
peakuuii, TEPMOAMHAMHUYECKUX U  KHHETHYECKUX  3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX U JMUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCITOJIb30BAaHUN BAKHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYCCKOMN
NESATETbHOCTH  4eJoBeKa, OOIMX  HAyYHBIX  MPUHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OIMCAaHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XWMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyro HoMeHKIatypy (IUPAC) u TpuBranbHbIC Ha3BaHUS OTIACITBHBIX
BCIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OTPE/IEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHS
XUMUYECKUX DJIEMEHTOB B COCAMHCHUSX, BHUJl XMMHUYECKOW CBSI3M (KOBAJICHTHAS,



WOHHAsi, METaJNInYecKas, BOJOPOJAHAs), THUIl KPUCTAUIMUECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJUIMUECKON pemETKH, OOMEHHBIN u
JIOHOPHO-AaKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

chOpPMHPOBAHHOCT, ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEI[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanu3atopa U
JPYTHE); CAMOCTOSTEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUN
U3Yy4aeMbIX BEILECTB U XUMUYECKUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOANYECKOrO 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa, uCHONB3ys  TOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM 1o nepuogam u rpynmnam  Ilepumonmueckon cucremsr [J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKHME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXIYy HEOPraHWUYECKUMHU BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUNA MOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOIO OanaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKIUu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T’HIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLIUHA C Yy4ETOM HX DHEPIeTHUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHS] CKOPOCTH XHMHUYECKOW PpEAaKUMH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeIHUX Bo3aeicTBuid (mpunuun Jle [larense);

cOpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIHH,
JeXalye B OCHOBE IMPOMBINUIEHHOTO IOJYYEHUs CEPHOM KHCIIOTBI, aMMMaKa,



oOlue HayyHble MPUHILUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPH SKCIEPUMEHTAIBHOM UCCIIEI0BAHUN BEUIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHUN, HMMEIONUX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBoro s¢dexra
peaKkuuy; 3Ha4€HUsT BOAOPOIHOTO TOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MHCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BUIE PacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3IuuHbIX  (PAKTOPOB Ha  CKOPOCTh XUMHUYECKOM  peakIuu, PpEIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o Temam «Mertaey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATH B
pasnu4HON (GopMe pe3ynbTaThl dKCIEPUMEHTa, aHAIM3UPOBATh U OIEHUBATH MX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyno u jgabopatopHbIM OOOpyAOBaHHEM, OOpAIIeHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, DJKOJIOTUYECKH I1€JIeCO00Pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
JESITETLHOCTH B LEJISIX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHOU
Cpeabl U JOCTHXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIMACHOCTh



TOKCHUYECKOI'O JICMCTBUSI HA JKUBBIE OPTaHU3MBbI ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHKUMas cMbIcl nokazarens [TK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JaUTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, HTepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU c IMOCTaBJICHHOMU y4eOHOM 3a7auci.






TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM uudpoBbie
Ne /it P Konrtpoannbie IIpakruueckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepromndueckas cucTeMa XUMHIECKUX 9 0 0 bubmmorexa [IOK
) proa https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | 0 bubanorexa [JOK
) BEIICCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka IIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39 2 3
Pa3nen 2. Heoprannyeckasi XuMust
bu6nmorexa LIOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57f24
b K
2.2 Metanbt 23 1 2 nommorexa O
https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54 2 >
Pa3nen 3. XumMus u Ku3Hb
31 Merto/ibl TO3HAHUS B XUMUHU. XUMHS U 9 0 0 bubmuorexa [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9 0 0
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ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoxa Kontpoabnsie IlpakTuueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| AtoMm. CocTaB aTOMHBIX fJIEP. | 0 0 bubmmoreka [JOK
Xumunueckuit snement. M30tomnbl 03.09.2024 | https://m.edsoo.ru/59¢c112ee
) CrtpoeHue 3IIeKTPOHHBIX 000JI0UYEeK | 0 0 bubnuoreka [IOK
aTOMOB, KBaHTOBEIE YK CJIa 03.09.2024 = https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuueckux | 0 0 bubanorexa [JOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI) 04.09.2024  https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 11O | 0 0 bubnmnoreka [HOK
ATOMHBIM OpOUTATISAM 10.09.2024  https://m.edsoo.ru/f5f750fe
DNEKTPOHHBIE KOH(UTYpAITH AaTOMOB
5 BHGMGETOB B OCHOEI){OI\?I]I:/I 1 0 0 bubmmorexa [TOK
R 10.09.2024  https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUHU
OeKTpOHHbIE KOH(PHUTypallMi HOHOB. bubmuoreka [IOK
6 1 0 0
DIEKTPOOTPULIATETLHOCTh 11.09.2024  https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3aK0H U
[Teproauyueckas cucteMa XUMHYECKUX
7 sanemenToB /. 1. MenzaeneeBa, cBsi3b C 1 0 0 Bubmmorexa [IOK
v e ’ 17.09.2024  https:/m.edsoo.ru/16957c01
COBPEMEHHO Teopuel CTpOeHHS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMUYECKHUX AJIIEMEHTOB U 1 0 0 Bubmmorexa [IOK
17.09.2024  https://m.edsoo.ru/f8468927

O6pa3yeMBIX HUMHU MMPOCTBIX U CIIOKHBIX




BCIIECTB I10 I'pyIIiaM U nepruoaam

Cucremarusanus U 00001eHrue

bubnunorexa LIOK

nn

paCTBOpéHHOFO BCIICCTBA , MOJISIpHAA

9
3HAHUH 110 TEME 18.09.2024 | https://m.edsoo.ru/8fad2942
Bunsl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
10
Bonoponnas cBs3b. 24.09.2024  https://m.edsoo.ru/5a8072af
MeKMOeKyIIIpHbIE B3aUMOICUCTBUS
BajieHTHOCTE M BaJIeHTHEIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuoreka [IOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYII C 24.09.2024 | https://m.edsoo.ru/3d2ca093
WX TEOMETPUUYECKUM CTPOCHHEM
12 [IpencraBienrst 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa 25.09.2024  https://m.edsoo.ru/8c66bl2a
BemectBa MoJieKyasipHOTO U
13 HEMOJIEKYJIAPHOTO CTpOeHHUs. THIIbI bubnmnoreka [HOK
KPUCTAJUIMYECKUX PELIETOK U 01.10.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECCTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBieHne 0 KOJUIOUMIHBIX bubnmorexa OK
P 01.10.2024 @ https://m.edsoo.ru/da2¢70e4
pacTBopax
HctunHbIe pacTBOPHI: HACKIIIICHHBIE U
15 HEHAacCHIIIIeHHbIE, PACTBOPHUMOCTD bubnmorexa LOK
P P ' 02.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
16 Crioco0ObI BeIpaXeHHST KOHIIEHTPAIUH bubnmnoreka [JOK
pacTBOpPOB 08.10.2024 = https://m.edsoo.ru/328e653a
Pemenne 3amayd ¢ MCoab30BaHUEM
17 MOHATHH "MaccoBas JOIA bubnmorexa LOK
08.10.2024  https://m.edsoo.ru/785e¢0ab4




KOHIIEHTpanus"

18 Knaccudukanus 1 HOMEHKIIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB 09.10.2024 | https://m.edsoo.ru/bf9e108d
19 CucremaTtu3sanus 1 0000IICHUE bubnuorexa [JOK
3HAHUI 110 TEME 15.10.2024  https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Crpoenue atoma. [lepuoanueckuit
20 3akoH u [lepuoanueckas cucrema bubanorexa [JOK
XUMHYECKHX 3aeMeHToB /l. W. 15.10.2024  https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BerecTB"
Knaccudukanus XuMHUYECKUX peakiuuit
B HEOPraHWYECKOW U OpPraHu4eCKOn
71 XUMHUHU. 3aKOH COXPaHEHUSI MaCChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHEHUS U 16.10.2024  https://m.edsoo.ru/6335cdd2
MIpEBpAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUAX AKC
TenoBbie 3¢ (HEKTH XUMUYECKUX
22 eakuuid. TepMOXUMHYECKHE bubmmorexa [TOK
pearintit. Tep 22.10.2024  https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust no ypaBHEHUSIM
23 XAMHUYECKHUX PEaKUUi U bubmmorexa [IOK
peaKtt 22.10.2024  https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHCHHUSIM
CKOpOCTh XMMUUYECKOHN peaKlHy, €€
24 3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
P daxcrop 23.10.2024
Karanu3 u xaranuzatopsl
25 I'oMOreHHsbIe U reTepOreHHbIE PEAKIINU

05.11.2024




[TpakTuueckas padota Ne 1 mo Teme

26 "BausiHMe pa3NUYHbIX (GaKTOPOB Ha bubmmorexa [TOK
P . P " 05.11.2024 | https://m.edsoo.ru/lfacaldl
CKOPOCTh XUMUYECKOU PEaKIIUU
7 OO6paTtumbie U HEOOpATUMBbIE PEaKIUU. bubnmoreka [JOK
XHUMHUYECKOE paBHOBECHE 06.11.2024  https://m.edsoo.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
)8 "Brusinue pa3nuyHbIX GaKTOPOB HA bubmmoreka [JOK
MOJIOKEHUE XUMUYECKOTO 12.11.2024  https://m.edsoo.ru/3bf34e17
paBHOBecuA"
DNEKTPOTUTHYCCKAS TUCCOIIAITHS.
29 CuibHBIC U CJTA0BIC DIICKTPOIIUTHI bubmorexa HOK
TPOHTEL 12.11.2024 | https://m.edsoo.ru/St766bdf
CreneHp AMCCOLUALINA
Honnoe npousseaenue Boasl. Cpena
30 BOJHBIX :CTBO oB. Bogopo HI)II:‘/’I " bubmorexa HOK
g P POB. BDOAOPOA 13.11.2024  https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
I'unponus conent. Peakuuy,
31 MPOTEKAIOIIME B PACTBOPAX bubmorexa HOK
P B P P 19.11.2024 | https://m.edsoo.ru/09d5a9bd
JIIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHUMHUECKUE PEAKIIUU B PACTBOPAX bubmorexa HHOK
P H P P 19.11.2024 | https://m.edsoo.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC
33 eakuu. Baxuenime OKUCIUTETN U bubmorexa [IOK
P ) 20.11.2024 | https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmuorexa [IOK
HOHHOTO0) OanmaHca 26.11.2024  https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnorexa [JOK
BEILIECTB 26.11.2024  https://m.edso00.ru/93fb97d2




bub6nmoreka [IOK

36 Pemrenne
HICHHE QAT PAsIITAHbIX THHOB 27.11.2024 = https://m.edsoo.ru/5a859d16
37 Penrenue 3amad pasindHbIX TUIIOB buGnuorexa [IOK
AaTp 03.12.2024  https://m.edsoo.ru/5afa265d
Cucremarusanus U 00001eHne
38 3HAHUU 110 TeMe " XUMUUECKUE buGnuorexa [IOK
" 03.12.2024  https://m.edsoo.ru/c161eb85
peakiuu

39 KonTtponpHast pabora o Teme bubnuoreka [IOK
"Xumuueckue peakquu” 04.12.2024  https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAILIOB B
[Tepunonnueckol cucTeMe XUMHUYECKHUX

40 snemenToB M. Y. MenaeneeBa u bubmmorera [TOK

o g 10.12.2024  https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAIIIOB
AmtoTponus HEMETAII0B (Ha IpUMepPe
41 KHCIIO po a, cepsl, pocho (a u P bubamorexa LOK
pOAd, CCpRL, p 10.12.2024 | https://m.edsoo.ru/ef92c¢91c
yriaepoaa)

42 Bognopon: nonyuenue, pusndeckue u bubnmnoreka [HOK
XAMHUYECKHE CBOMCTBA. [ Mapubl 11.12.2024 | https://m.edsoo.ru/0aa8f613
T"anorensl: Hax0XKASHUE B IPUPOJIE,

43 CIOCOOBI MO eH):Iﬂ qmanpecinze[ U bubmmorexa LIOK

YACHIL, 17.12.2024  https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
l'anorenoBonopoael. Baxxueiiiue
44 KHUCIIOPOACOAEPKAIIME COSTUHEHUS bubnnorexa [IOK
POACOAIEpKalll a 17.12.2024 | https://m.edsoo.ru/6b3255e6
TaJIOr€HOB
JlaGopaTopHBIE U IPOMBIIITIEHHEIE
45 cnoc§6m rlzon eHI/II;){ raJoreHoB bubmmorexa TIOK
i ' 18.12.2024 | https://m.edsoo.ru/697 1acad

HpI/IMeHCHI/IC TaJIOI'CHOB U UX




COCIMHEHUN

[IpakTuueckas padora Ne 4. Pemenue

bubnunoreka LIOK

46
3KcnepHMef,{TaanHX Saat o Teme 24.12.2024  https://m.edsoo.ru/8b26fecd
I"anorensl
Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,
47 buznYecCKre 1 XUMUIECKHIE CBOHCTBA bubmorexa [OK
' 24.12.2024  https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHneHue kuciIopoaa u
030HAa
bubnuoreka [IOK
48 0]
KOMUILSL 1 HEPOKCHART 25.12.2024 | https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amaq pa3nuyHbIX TUIIOB bubnnorexa [IOK
ATLP 28.12.2024  https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKICHUE B PUPOJIE,
50 cn(l)jco6LI HOJ'II[ eHUS (;)I/BII)/I‘{ZCKI/IG u bubmorexa HOK
1 o 14.01.2025 @ https://m.edsoo.ru/46afac16
XHUMUYECKHE CBOMCTBA
bu6mmoreka IIOK
51 C
CPOBOOPOL, CYIb(pH el 14.01.2025  https://m.edsoo.ru/7¢875999
Kucnopoacoaep:xaiiue coeiMHEHUs
52 cephl gcfﬁefmli)milu CBofICTI; cepHOM bubmmorexa LOK
PEL P 15.01.2025 | https://m.edsoo.ru/8cfa2548
KUCJIOTHI
[IpakTuueckas padora Ne 5. Pemenue
53 DKCIIEPHMMEHTAJIbHBIX 3aJa4 110 TEME bubnnorexa [IOK
" P . f[ 21.01.2025  https://m.edsoo.ru/0atb05e4
Cepa u €€ coeTMHEHUS
A30T: HaX0XJACHUE B IPUPOJE,
CHocoObl MOTyYeHUs, PU3UIECKUE U bu6muoreka [JOK
54 N
XHMUYECKHE CBOMCTBA. AMMHaAK, 21.01.2025 | https://m.edsoo.ru/badd2255

HUTPUBL




Kucnoponcoaeprxaniiue CoeTMHEHHS

55 azota. OcOOEHHOCTH CBOMCTB a30THOMN bubmmorexa [OK
i 22.01.2025  https://m.edsoo.ru/e2965afe
kuciotel  AKC

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M. bubnmoreka [JOK
A3oTHBIE y10OpeHus 28.01.2025  https://m.edsoo.ru/129f5059
docdop: HaAXOKAESHUE B IPUPO/IE,

57 CIOCOOBI IONyYeHUs!, PUINICCKUE U bubmmoreka [JOK
xuMuueckue cporictBa. dochumbr u 28.01.2025  https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docho c(cl))neq)mgmne kucnotel. Conu bubmorexa HOK

p N P ' 29.01.2025  https://m.edsoo.ru/c7a2d429
dbocdopHOIT KHCITOTHI

59 [Tpumenenne dhocdopa u ero bubnuorexa [IOK
coequnenuii. dochopHsie ynoopeHus 04.02.2025  https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bubmmoreka IIOK

60 9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeEME

" " 04.02.2025 | https://m.edsoo.ru/8175ac3f
A3oT u dpochop 1 UX coeTMHEHUS
Yriiepo: HaxoXKIEHUE B IIPUPOJIE,

61 JIOTPONHBIE MOAU(UKALINY; bubnmnoreka [HOK
dbuznyecKkue 1 XuMHUYEeCKHe CBONCTBA, 05.02.2025 | https://m.edsoo.ru/leb19f9%
pPUMEHEHUE
Oxcup yriepoga(Il), okcmpg

62 e OZ;(I\I;) (OJ'I)bHaSI KHUCJIOTa U €€ bubmorexa [IOK
yIIep a4 11.02.2025  https://m.edsoo.ru/dbaS8adf
conu

63 Pemenue 3amayd pa3auvaHBIX THIIOB bubmorexa HOK

AP 11.02.2025 | https://m.edsoo.ru/6029b609

64 Kpemnuii: HaxoxxaeHue B IpupoJe, bubnmnorexa [JOK

CrocoObI ONMy4YeHUsl, PUINIECKUE U 12.02.2025  https://m.edsoo.ru/143558ab




XMMHYECKHE CBOMCTBA

65 Oxkcua kpemuusi(IV), kpemuueBas bubnuorexa [{OK
KHCJIOTa, CUJIUKATHI 18.02.2025 | https://m.edsoo.ru/3170e7b1
[IpumeneHne kpeMHus U €ro bubmuoreka [JOK

66 coenuHeHuil. CTEKI10, €ro MmojaydeHue, https://m.edsoo.ru/393cdac0

18.02.2025
BHUBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemienue 3amaq pa3nuyHbIX TUIIOB bubmmorera [TOK
Adp 19.02.2025 | https://m.edsoo.ru/b624f801

68 CucremaTtu3anus u o0o01IeHne bubmmoreka [JOK
3HaHui o teme "Hemerannr" 25.02.2025  https://m.edsoo.ru/6e864db5S

69 KonTtponpsHast pabora no Teme bubnuorexa [IOK
"Hemeramsr" 25.02.2025 | https://m.edsoo.ru/d0484¢76

70 AHanu3 pe3yiabTaToB KOHTPOJIbHOMN bubanorexa [JOK
paboThI, KOPPEKIIUS OMUOOK 26.02.2025  https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTaIoB B
[lepnonnueckoi cucTreMe XuMUYECKHUX

71 a1emMeHTOB. OCOOCHHOCTH CTPOCHHS bubmmorera [OK

' P 04.03.2025  https://m.edsoo.ru/9839¢16¢c
AIEKTPOHHBIX 000JI0UEK AaTOMOB
METAJIJIOB
O6mue ¢puznueckre cBOcTBa
72 MeTamioB. [[ppuMeHeHrne MeTaJIoOB B bubmmorera [OK
P 04.03.2025 | https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE

7 Cnnasel MetaiioB. Kopposust bubnuotexa [JOK
METaJIJIOB 05.03.2025 | https://m.edsoo.ru/42b872e3

74 Pentenne 3a1a4 pa3auyHbIX TUTIOB bubmmorexa [IOK

AP 11.03.2025  https://m.edsoo.ru/e3de37b6

75 DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUI bubmuoreka [IOK

MeTaimoB. O0mMe crnocoob! 11.03.2025  https://m.edsoo.ru/94eb377a




IMOJIY4YCHHA METAJIJIOB

OO6mias xapakrepuctuka MmetayioB [A-
rpynmnsl [lepuoanyeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bubnunoreka LIOK

76 KaJuii: mojgy4yeHue, Gusndeckue u 12.03.2025  https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
OO01mas xapakTepuUCTHKa METAJIOB
ITA-rpynnst [lepuonnueckoi cuctemsl

77 XHUMHYECKHUX JIEMEHTOB. Marauii u bubnuoreka [{OK
KaJbLMI: IOdy4YeHue, pusnyeckue u 18.03.2025  https://m.edsoo.ru/7¢c3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUI

78 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHHUS 18.03.2025  https://m.edsoo.ru/c74bfae9

79 AIOMUHUN: TIOTy4YeHHe, (pusndeckue bubnmnoreka [HOK
Y XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE 19.03.2025  https://m.edsoo.ru/0e79b266
AMdoTepHbIe cBOMCTBA OKCHIA U

20 TUAPOKCH/IA aTFOMHUHHUS, bu6nunorexa LIOK
TUJIPOKCOKOMIUIIEKCHI aTFOMUHHS, UX 01.04.2025  https://m.edsoo.ru/5d12d318
MIPUMCHCHUE

81 Pemienue 3agau pa3auyHbIX TUIOB 01.04.2025
[IpakTuueckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME Bubnmorexa [IOK

02.04.2025  https://m.edsoo.ru/27a4af43

"MeTasisl ITIaBHBIX OArpymHn”

23 OO0m1as XxapakTepUCTUKA METAIIOB bubnuotexa [JOK
no6ouyHbIX moArpym (b-rpymm) 08.04.2025  https://m.edsoo.ru/610d7431




[Tepuoanueckoit cucTemsl
XUMHUUYECKHUX DIIEMEHTOB

dusnyeckue U XUMHUYECKUE CBOMCTBA

84 XpOoMa U €ro COeIUHEHN, UX buGnuorexa [IOK
P s ’ 08.04.2025  https://m.edsoo.ru/991 1bef3
MIPUMEHEHUE
Baxwuelime coelMHEHNS] MapraHia.
85 ITepmanraunar xamus, ero Bubmiorexa HOK
P 5 09.04.2025  https://m.eds00.ru/039d69c8
OKHCJIUTENBHBIE CBOMCTBA
dusuyeckue U XUMUYECKHUE CBOMCTBA
86 Jkese3a U ero coenuaenuii. Ilonyuenne Bubmiorexa OK
! ' i 15.04.2025  https:/m.edsoo.ru/1b7{8741
Y IPUMEHEHUE CIUIaBOB JKeJe3a
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
87 MeIU U €€ COeqUHEHNI, NX Bubmiorexa OK
s s ’ 15.04.2025 | https://m.edsoo.ru/2bc0f954
IPUMCHCHUE
dusnueckre U XUMHYECKHE CBOIICTBA
28 [IMHKA U €70 COSAMHEHUM, X bubnuorexa [{OK
IpuMeHeHue. [ HIpOKCOKOMILIEKCHI 16.04.2025  https://m.edsoo.ru/blf2beal
IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 SKCIEPUMEHTAILHBIX 3a74a4 [10 TEME bubmorexa HOK
P A 22.04.2025 @ https://m.edsoo.ru/abe352ea
"Mertanibsl H0OOOYHBIX oArpymm"”
90 Pemenue 3agad pa3IndyHBIX TUIIOB bubmmorexa LIOK
A&t P 22.042025  hitps:/m.edsoo.ru/a8h83d83
O00011eHNEe U CUCTEMATU3ALIS
91 M3YUYSHHOT'0 MaTepuaja 1o TeMe bubnnorexa [IOK
" yi " p 23.04.2025  https://m.edsoo.ru/e91fe975
MeTtanisl
9 KonTtponbHas pabota o teme bubmuoteka [IOK
"Meraier" 29.04.2025  https://m.edsoo.ru/83f63ea3




93 AHanu3 pe3yJbTaTOB KOHTPOJIbHOM | bubnmnoreka HOK
paboThI, KOPPEKIIUS OIHNOOK 29.04.2025  https://m.edsoo.ru/9ebff2fd
Posb xumuu B o6ecrieyeHuu
o4 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. | Bu6muotexa [JOK
[ToHsiTHE O HAYYHBIX METOJAX 30.04.2025 | https://m.edsoo.ru/080fe1f0
HCCJIEIOBaHMSI BEILIECTB
HaydHble IpUHITUIIBI OpraHU3AINH
95 XUMHUYECKOTO MPOU3BO/ICTBA. | bubmmoreka [JOK
[TpoMblInIeHHBIE CTIOCOOBI MOTYYEHUS 06.05.2025  https://m.edsoo.ru/2e45a44f
BaXHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPY>KaIOIIEeH CpeIbl U €ro 1 bubmorexa [IOK
Y 06.05.2025 | https://m.edsoo.ru/9f11bf51
MOCIIEACTBUS
97 XUMUA U 300POBbE YEIOBEKA. | bubnmnoreka [HOK
JlexapcTBeHHBIE Cpe/ICTBA 07.05.2025 = https://m.edsoo.ru/a6552721
08 Xnmug nuiy. Poab XumMun B | bu6nunorexa LIOK
o0ecreyeHny MUILEeBO 6e30MacHOCTH 13.05.2025  https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie | bubmuorexa [IOK
cpeacrtsa. beitoBas xumus 13.05.2025  https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHemume
100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1 bubmmorexa LIOK
vE 14.05.2025  https://m.edsoo.ru/61¢69003
MaTepHaIbl
XuUMHS B CEIBCKOM XO3SIUCTBE.
101 Oprannyeckue 1 MUHEPaJIbHbIE 1 bubmmorexa [IOK
P P 20.05.2025  https://m.edsoo.ru/fd39587d
yao0peHust
102 Cucrtemaru3zanus 1 0000IICHUE | bubmunoreka [JOK
3HaHUM 110 TEME 20.05.2025 | https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 11 knace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O01iecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbCcTBO

«IIpocsemenue»

0

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

0

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

0
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