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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMEBI, U OCHOBHBIX IMOJIOKEeHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. U3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTaliid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HM B COLIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETAIMI0 B COOTBETCTBUM C OcCHOBomosaratomumu mnonoxenusmu PrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeJyCMaTpuBaeT  OIpe/lesICHUue:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0Oydaromuxcss B paMKax HUTOroBOM arrectauuu B (OpME €IUHOTo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIENbHBIX MNpoduied, MpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHOM XapaKTEPUCTUKU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM IMO3UIMSAM B I[porpaMMe MO XUMHUU IPEITyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBIISIONICH coJepKaHusl yueOHOTO TpeaMeTa « XUMHUs» 0CTaéTcs BO3MOYKHOCTD BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U YriyOIEHHOTO YpOBHEH B cucteme MU depeHIIMPOBAHHOTO 00yYeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpopuib 00y4eHHs, B TOM YHCIIE€ C MEPCIEKTUBOM MOCIEIYIOMIEro MOTy4eHUs
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBI CpEHEro O0IIero oOpa3oBaHMsI M3YUEHUE NpeamMeTa «XUMUsD»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  OOOOMIEHHBIX CIOCOOOB  NIEATEIbHOCTH, HUMEIOMINX  MEXIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpe/IeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOU OpraHH3allil COJEpXaHHUS 3TUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3Y4eHHUs MpeaMeTa olecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs PeakKluil, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMHM PEaKLHOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HaueHHe UMEET TO, YTO Ha COJIEPKAHHE KYPCOB XUMHH YIIyOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonekynsipHass Teopusi B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPruH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OOJIbIIUHN yIETBHBIN BeC OyAeT MMETh OpraHuyeckas Xumus. B aToMm ciiyuae mpenocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIUMHJbI, OEJIKH, YIJIeBOJAbI, HyKJIEMHOBbIE KUCJIOTHI W Apyrue. [Ipu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHpOpMaTuKa» U «PyccKkuil SI3bIK U TUTEpATYpay.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKHM XHUMHH Kak oO0nactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHUE NPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpoOeM SKOJIOTHYECKOM, PHEPreTUYecKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOMN Cpefe;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYy4YalOIIMXCS OCO3HAHHOTO IOHMMAaHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN Ui OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IIPOTHO3UPOBAHHUs, AaHAIA3a M OLEHKM C MO3HLMHA 3KOJOIMYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOHM3BOJICTBOM, HCIIOJIb30BAaHHEM U MepepadOTKOM
BEILECTB;

e yriyOJeHHWE TMPEICTaBICHU O HAYYHBIX METOJaX ITO3HAHUS, HEOOXOIUMBIX JUIs
MPUOOpPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHUS] XUMHUYICSCKUX
SBIICHUH, WMEIOIMX MECTO B TPUPOAE, B TPAKTHYECKON JEATETBHOCTH U
MMOBCEAHEBHOM KU3HU.

B 1utane peanuzanuu TepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIOMINX (QYHKIHHA
[EJIOCTHOM CHUCTEMBI CpPEeTHEro oOmero oOpa3oBaHUS MPH HW3YUYEHHH IpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

e BOCIHTaHHE YOEXKJAEHHOCTH B TII03HABAEMOCTH SIBICHHUH TPUPOMABI, YBAXKEHUS K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETUYECKUX M TPUKIATHBIX HCCICIOBAaHHWNA B
XUMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

® pa3BUTHE MOTHBAIlMM K OOYYEHHIO U MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHMSI 00I[€UETI0OBEUECKUX IIEHHOCTEI!;

® Da3BUTHE TI03HABATECIFHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX W  TBOPYECKHX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npodecCHOHATFHOW U OOIIECTBEHHOW NIESTETFHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 37I0POBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (opmupoBaHue yMEHUH U HaBBIKOB Pa3yMHOIO MPHUPOJIOTOIB30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OOmiee 4yUCIIO YacoB, MPETYCMOTPEHHBIX UISI M3Y4YEHHs] XMMHHM Ha YriayOJI€HHOM YpOBHE
cpenHero oOmiero oopazoBanus, cocrapisieT B 11 kiracce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA
11 KJIACC

OBILIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sijiep. XUMHYECKUM 3eMeHT. M3otomnbl. CTpoeHUE AIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JI1eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TIO0 aTOMHBIM OpOHTaNsIM. ODIJEKTPOHHbIE KOH(MUTypalMu aTOMOB D3JIEMEHTOB
MEepPBOr0O—4YEeTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpalui HOHOB. DIIEKTPOOTPULIATENIBHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEpUOJMYECKOTO 3akoHa U Ilepmoanueckold CHCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINmam M
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMmu4deckas CBs3b. BHAbl XMMHUYECKOM CBS3M: KOBAJICHTHAs, MOHHAs, MeTaIddecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs



1 JuIMHA CBs3U. 110JIApHOCTB, HANIPABIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOU CBs3U. KpaTHbIe
cBA3u. BonopoaHas cBsA3b. MeEXMOEKYIIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (HA NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHre O KOMIUIEKCHBIX coenunHeHusix. CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUSA. THIbl KPUCTAIIIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o qucnepcHbIx cuctemax. MctuHHbIe pacTBOpBI. lIpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpALMM pPACTBOPOB: MaccoBas JOJs BEIIEeCTBAa B
pacTBOpe, MOJIsIpHas ~ KOHLEHTpanus. HacpllleHHble ¥ HEHACBIIEHHBIE  PACTBOPBHI,
pacTBOopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBUAIbHbIE Ha3BaHUS
OT/EIBHBIX NPEACTAaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakifii B HEOPraHn4eCcKol U OpraHM4ecKoi XUMHUU. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPACHUS SHEPIHMHU MPU XUMUYECKUX
peakuusix. Ternobie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM pEaKINH, €€ 3aBUCUMOCTh OT pa3IMuHbIX (akTopoB. ['oMOreHHbIE
U reTeporeHHsle peakunu. Katanns u kataam3aTtopsl.

O6patumbie © HeoOpaTUMBIE peakIMUu. XUMHUYeCKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIONIME HA IOJOXEHUE XWUMHYECKOTO PABHOBECHS:
TEMIIEpaTypa, JABJICHHE M KOHLIEHTPAallMM BEUIECTB, y4acTBYIOIIMX B peakuuu. [Ipunnmn Jle
[laTenbe.

OnektponuTtnueckas auccouuanus. CuibHble W crnadble  31eKTpoiuThl. CreneHb
muccormanuu. Cpeaa BOJOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAsl, mienovyHas. Bogopoanslit
nokazatensb (PH) pactBopa. ['maponus coneit. Peakiuu noHHOTO 0OMEHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxkuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHbIE METOAbl HM3YYEHHsI BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUU KATalW3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHHe Cpeabl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3yYEHUE BIUSHUS PA3UYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKiuu U
MO0JIOKEHUE XUMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpgeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (PDuiznyeckue CBOMCTBa HEMETaJIOB.
ANOTpOIuUs HEMETAJUIOB (Ha MpUMepe KUCIopoJia, cepbl, ocdopa u yriaepona).

Bogopoa. Ilonmydenue, gpusnueckue ¥ XMMHUYECKHE CBOICTBA: peaklUMU C METalJIaMU U
HEMETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupoje, crocoObl MojydeHus, GU3NYecKue U XUMHUYECKHe
cBoricTBa. ['amoreHoBonopoabl. BakHelue KUCIOPOACOIAEPKAIIME COCIAUHEHMS TajOreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TajloreHoB. [IpuMeHeHne rajoreHoB u
UX COCIMHECHUM.



Kucnopon, o3oH. JlabopaTopHble M TPOMBIIIICHHBIE CIOCOOBI MOJIyYEHUs KHUCIOPOAA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHCIOTHL. [IpuMeHEeHHe a30Ta W €ro COSJAMHCHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coequuennit. @ochopHbie ynoodpeHusl.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriuepona(lV), yrompHas kuciora u €€ coiau. AKTUBUPOBAHHBIH Yrojb, aJCOpPOLIUS.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuusi(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [[puMeHeHne KpEMHHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetansioB B ObITY U TexHUKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetawioB |A-rpymnmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
AJIeMEHTOB. Marnuii M KanblMidi: ToNydeHue, (U3UYECKUe U XUMHUYECKHE CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQoTepHble CBOWCTBA OKCHJA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl ¥ AUXPOMAThI, UX OKHCIMTEILHBIC CBONCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETALIOB, TOpPeHHE cephl, ¢Gocdopa, kene3a, MarHUS B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCJIOT | IIENIoue, KaYeCTBEHHBIE PEaKIMi Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coequHEHUs», «A30T U pocdop U UX COeAMHEHUD», «MeTaulbl TJIaBHBIX MOATPYIII,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITIIICHHBIE CIIOCOOBI MOTYYCHHUST BaXKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueactsus. Posb xumMun B o0ecrieueHuN SHEPreTHYecKoi 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeIbCKOM X03siiicTBe. Oprannyeckue 1 MUHEpaJIbHbIE YI00peHusl.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MaccoBOM JOJIed pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocymiecTBIsieTCs 4epe3 MCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHITHH,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHalu3, CHUHTE3, KiIacCUPHUKAIMI, TEePHOJUYHOCTh, HAONIOJCHUE, HW3MEPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WJCATIbHBIA Tra3, (U3NUYECKUE BEIUYMHBI, CAMHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILLECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[UDIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOITPAMMLBI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-JIEATEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHHUSI MpeaMeTa «XUMHSI» Ha YPOBHE CPeAHEro oOmiero oopa3oBaHus BbIIEICHBI
CIeNYIOIIME  COCTABISIOIIME:  OCO3HAHME  OOYYalOIMMHCS  POCCHMCKOM  IpakJIaHCKOM
UJIEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH M CAMOOTIPECIICHUIO; HAIUUNE
MOTHBAaIlMK K OOY4YEHHI0; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
MPUHATEIMH B OOIIECTBE TMpaBUJIaMd U HOPMaMU T[OBEJICHUS, HAJIUYKWE TPABOCO3HAHMS,
9KOJIOTUYECKOU KYJIBTYPhI; CIIOCOOHOCTH CTaBUTH IEJIH M CTPOUTH )KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE PE3yAbTAaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpakaroT CHOPMHUPOBAHHOCTH
OTIBITAa TO3HABATEIHHON M MPAKTUYECKOW NEATETLHOCTH OOYJarOIIMXCS B MPOIECCe peaTn3allud
00pa3zoBaTeIbHON JAESTEITHHOCTH.

JIn4HOCTHBIE PE3yJAbTAaThl OCBOCHHS MpeaMeTa «XUMHSI» OTPAKAT CHOPMHUPOBAHHOCTH
OTIBITAa TIO3HABATEIHLHON M MPAKTUYECKOW NEATETLHOCTH OOYYAIOIIMXCS B TMPOIECCe peaTn3aliud
00pa3zoBaTeNbHON JEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxxIaHCKOro BOCIIMTAHUA:

OCO3HaHHS O0O0Y4YaIOIIMMHUCA CBOMX KOHCTUTYIMOHHBIX MpaB U 00SA3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMIOPSAKY;

MPEJICTaBICHUS] O COLMAJIBHBIX HOPMax M TMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIBHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS], JJOTUKY U apryMEHThI PYTrUx
[P aHAJN3€ PA3JINYHbIX BUJIOB yUeOHOM AeATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HacClIe[IMI0 OTEYECTBEHHON XUMUU;

YBa)KEHHsI K MIPOLIECCy TBOPUECTBA B 00JaCTU TEOPUHU U MPAKTUYECKOTO MPUIIOKEHUSI XUMUH,
OCO3HAHHUS TOTO, YTO JaHHBbIE HAYKU €CTh PE3yJbTaT UIUTEIbHBIX HAOMIOJCHUH, KPOTOTIMBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJyYEHUH U MOCIEAYIOIEM aHaIu3e HHPOpMaIu
0 MEPEIOBbIX JOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYAllMH, CBS3aHHBIE C XMMHUYECKUMHU SIBICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEUIEHUs], OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLIEHMBAaTh CBO€ TIOBEJICHHE M TMOCTYNKHM CBOMX TOBapuIEed C NO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHNSA KYJIBTYPHI 310POBbS:

MOHUMAaHM I[IEHHOCTeW 3J0poBOTO M 0Oe3omacHOro oOpa3za KHU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnroieHus mpaBuiI 0€30MacHOr0 0OpaIleHus ¢ BEIIECTBAMH B OBITY, TOBCEHEBHOM KU3HH,
B TPYJIOBOM JESTENBHOCTH;



MMOHUMAHUA HEHHOCTU MMPaBUJI MHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 6C3OHaCHOFO IIOBCACHUA
B CUTYaLUAX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIFOJICH;

OCO3HAHHUS MOCJHEACTBUM M HENPUSITUS BPEIAHbIX MPHUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW  KOMIICTCHTHOCTH B  Y4eOHO-HCCIICIOBATEIBCKONW  JICATEIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AKTHBHOC YYaCTHC B PCHICHUMU [IPAKTUYCCKUX 3aaad COHI/IaJIBHOfI
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPaKTUYECKOMY U3Y4EHHIO MPodecCuil pa3TuyHoOro poja, B TOM YHCJI€ Ha OCHOBE
MPUMCHCHUSA NPCAMETHBIX 3HAHUH 110 XUMHU,

YBOKEHUSA K TPYY, JIIOASAM TpyAa U Pe3yibTaTaMm TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYaTbHON TpaeKTOpUHM OOpa3oBaHUs, Oymayrien
HpOCbeCCI/II/I Hu peajin3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y‘—IéTOM JIMYHOCTHBIX HMHTCPECOB,
CIOCOOHOCTEHN K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH I1eJIeCO00Pa3HOTO OTHOIIECHUSI K TPHUPOJEC KaK HCTOYHUKY CYIIECTBOBAHMS
JKU3HH Ha 3eMIIe;

MOHUMAaHUS TJI00aJIEHOIO XapakTepa 3KOJOTHUYCCKUX HpO6J'IeM, BIIMAHUS SKOHOMUHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU JUIsl PELICHUS BOIPOCOB
paIMOHaIBLHOTO MPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATUS JEUCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOIIEH NPUPOAHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMYECKHE MOCHEACTBUS MpearnprUHIUMAEMbIX
JNEUCTBUI U NMPEIOTBPAIIATH UX;

HaJIW4YUs Pa3BUTOTO HSKOJOTUYECKOTO MBIILICHHUS, 3KOJOTHYECKOW KYyJIbTYpbl, OIIbITA
NEeSITeIbHOCTH ~ AKOJIOTUYECKOW  HAmpaBlIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHOW M COLIMANIbHOW MPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMO(poOu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Da3BUTUS HAyKd U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHM CHenu(PUKN XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
paIMOHATIbHOTO HAYYHOTO MBILIUICHHUS, CO3[JaHUM IEJIOCTHOTO MpPEICTaBICHHUs] 00 OKpYXKaroliem
MUpE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B IO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U peleHun
po0sieM COXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUU JJIsi COBPEMEHHOW UUBUIM3AIMU: B €8
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH M BaXXHOW POJHM B CO3/aHUU HOBOHM 0a3pl MaTepuaIbHOM
KYJIBTYpBI, B PEUICHUH TJI00aTbHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIOBUH YCHENIHOTO TPY/a U IKOJOTHUECKH KOM(MOPTHOM KU3HU KaXKJOTO YiieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM  TpaMOTHOCTH: T[OHUMAaHUsA  CYIIHOCTH  METOJIOB  TO3HAHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMmble 3HAHUS IS
aHalM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS



nenath 000CHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C HETBI0
MOJTY4YEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO MCIOJh30BaTh XUMUYCCKHIE 3HAHMS TSI PEIICHUS TTPOOJieM B
pEATbHBIX KU3HEHHBIX CHTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEILCKON IS TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30oBaHMIO M CamMooOpa3oBaHUIO, K
AKTUBHOMY TIOJTY4EHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBHUH C KHU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHBIX cepax mpodhecCHOHAIBHOM AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble PE3YJIbTAaThl OCBOCHMS IPOTPAaMMBI 10 XMMHM Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe [UIsI (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYYAIOMIMXCA MEXAUCHUIIIIUHAPHBIE
(MexTnpeMeTHbIE) OOIIeHayuYHble MOHITHS, OTPa)KalolUe 11eJI0OCTHOCTh HAYYHOU KapTUHBI MUpa U
CHGHI/I(‘bI/IKy MCTOAOB IMO3HAHHA, HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HayKaX (MaTepI/ISI, BEIICCTBO,
SHeprus, sBJIEHUE, IMPOLIECC, CUCTEMa, Hay4yHbIH (HaKT, MPUHIUM, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIeI0BaHNE, HAOIIOICHNEe, U3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

yYHHUBEpCcaJbHble yueOHbIE AEUCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecrieunBaronue GopmMupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIIBHOW KOMIIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh ~ OOy4alolUMXCsl ~ HUCHOJIb30BaThb  OCBOEHHBbIE  MEXIUCLMILTUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHHUS W YHHUBepcalbHble Yy4yeOHblEe JACWCTBHUS B TO3HABaTEIbHOM U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble  pe3yibTaThl OTPAXAlOT OBIAJCHHUE YHHUBEPCAIbHBIMU  Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU J1€HCTBUSIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO  (POPMYNIHPOBATh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTpEeNeNsaTh el MACATeIbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MIPU OCBOCHWU 3HAHUN TNPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIACTSATH
XapakTepHble TMPU3HAKK TOHATUA M  yCTAaHABIMBAaTh HX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHITUS I 00BICHEHUS OTIENbHBIX (DaKTOB U SABICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUN BEIIECTB U XUMHYECKUX PEaKIInid;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXIY NU3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE pacCyXJeHusl (MHIYKTUBHBIC, I€IyKTUBHbBIC, [0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHpPOBaTh BBIBOABI U
3aKITHOYEHUS;

MPUMEHSITh B MPOLIECCE IMO3HAHUS HCIOJB3YEMbIE B XHUMHH CHUMBOJUYECKHE (3HAKOBBIC)
MOJEINH, MPeoOpa3oBhIBaTh MOJEIBHBIE MPECTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
xuMmuueckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakuuu — TPU PEHIeHHH Y4eOHBIX



[I03HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIC MOJIEIbHbBIE MIPEICTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBHSI:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHUS BELLIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynmupoBaTh €M W 33Ja4d  MCCIENOBAHMSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIS
(hopMUPOBAHHS THIIOTE3HI 110 MMPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHI;

BJIQJIETh HABBIKAMHU CaMOCTOSITEIbHOIO IUIAHUPOBAaHUS M IPOBEJACHUS YUYEHUYECKHUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIOATh 3a XOJIOM IIpolecca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3yiabTar, (OpMyIHpoBaTh OOOOIIEHHUS U BBIBOJABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEI0BAaHUSA, COCTaBJISITh OOOCHOBAHHBIM OTYET O IMPOJIEIAHHOMN
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW HCCIENOBAaTEeIbCKOM M MPOEKTHOM JesITeNbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pPEIIeHHst
MPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(OpMaIWH (HAyIHO-TIOMYJIsIpHAs JTUTepaTypa
XMUMHUYECKOTO COJIep’KaHus, CIpaBOYHble TMOcoOusi, pecypchl HHTepHera), aHaIM3UpPOBATh
WHOOPMAIMIO PA3IUYHBIX BHIOB W (OpPM TIPEJICTABICHUS, KPUTHYECKH OICHUBATh €&
JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3anpockl W TNPUMEHATh pa3UyHble METOAbl MpPU TOUCKE U O0TOOpe
uH(popMaluy, He0OXOAUMOM /JIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT HCMIOJb30BaHUS HH(GOPMAIUOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH |
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBbHYIO (GOpMYy MpeAcTaBiIeHUs HHPOPMAIHMH (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BAaTh HAYYHBIH S3BIK B KadecTBe CpeACTBAa IMpu paboTe € XUMHUYECKOM
uHpopMalren: TPUMEHATh MEXIpeAMETHbIe (hU3NYeCKHe U MaTeMaTH4eCKHue) 3HaKi U CUMBOJIBI,
hopmyibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

KoMMyHnKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)K,Z[aeMOI7I TEMBI B XO0AC Auajora W/WIH AUCKYCCHUH,
BBICKA3bIBATb UCH, q)OpMy.TII/IPOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA
HpeHHO)KCHHOﬁ 3aJa4u,

BBICTYIIATb C Hpe3eHTaI.[HeI>i PE3yJIbTaTOB MO3HaBaTEIbHOMU ACATCIIbHOCTH, IIOJIYUCHHBIX
CaMOCTOATCIIbHO UJIM COBMECTHO CO CBCPCTHHUKAMU IIPU BBINIOJIHCHUH XUMHUYCCKOI'0 SKCIICPUMCHTA,
HpaKTquCKOﬁ paGOTBI [0 HCCIAEIOBAaHHUIO CBOMCTB HU3y4aCMbIX BCHICCTB, pCaIn3aliun yqe6Horo
IpoOCKTa, H (I)OpMyJ'IHpOBaTB BBIBOJIbI 110 PE3YyJIbTaTaM HpOBe,Z[éHHLIX HCCIIeIOBaHUM HYTCM
COTJIaCOBAHMS MO3UIIMI B XO1€ 06Cy)KIICHI/I}I 1 00MEHA MHCHUSIMHU.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBHUA:

CaMOCTOSITEJIbHO IJIAHUPOBAaTh M OCYIIECTBJIATH CBOIO II03HABATEJIbHYIO JIESATEIbHOCTD,
omnpezensds €€ LeIM UM 3aJadd, KOHTPOJMPOBATb U II0 MEpPE HEOOXOIUMOCTH KOPPEKTUPOBATh
Ipe/UlaraéMblii  aTOPUTM ACUCTBUI TPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN cOCcO0 MX pemeHHus ¢ y4€TOM TOJYYEeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIUX;

OCYIIIECTBIISATH CAMOKOHTPOJIb JISATEIPHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO0 XMUMHUH Ha YriyOJIEHHOM ypOBHE Ha
YpPOBHE CpeIHero oOmero oOpa3oBaHWsS BKIIOYAIOT CHEeNU(PUYECKUEe IS Y4eOHOTO MpeaMeTa
«XWMHS» HAyYHbIE 3HAHUS, YMEHHUS W CIIOCOOBI JICHCTBUH IO OCBOCHHIO, WHTEPIPETALUU H
MPeoOPa30BaHUIO 3HAHWM, BHJIBI JCATEIHHOCTH IO IMOJIYYCHUIO HOBOTO 3HAHHUS W NPUMCEHCHHIO
3HAHMA B PA3JIMYHBIX YUCOHBIX CHUTYAlHSX, a TaKKe B PEATbHBIX KU3HECHHBIX CHTYAIHSX,
CBSI3aHHBIX C XUMHEM.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OO0Ias 1 HeopraHuvecKast XUMH Dy OTPaXKAFOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O MaTepHUAIbHOM €JIMHCTBE MUPA, 3aKOHOMEPHOCTIX U
MM03HABAEMOCTH SBJICHUHN MPUPOIbI, O MECTE U 3HAYEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ pomu B OOECHEUYEHHWH YCTOWYMBOTO pAa3BUTHUS, B PEUICHHMH MPOOJeM SKOJOrMYECKOH,
SHEPreTHUECKO U MUIIeBON 0€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JaHUU HOBBIX MaT€pHAJIOB,
HOBBIX HCTOYHHKOB OJHEpPrHMHM, B OOECIEUEHUU pPALMOHAIBHOTO MPHUPOJIONOIb30BAaHUS, B
(GbopMHUpPOBaHMM MHPOBO33pPEHHUS] M OOIIel KyJabTyphl YeEJIOBEKa, a TaKkKe JKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOTHOM CpeE;

BIIaJICHUE CUCTEMOI XUMHUYECKUX 3HAHUH, KOTOpask BKJIKOYAET: OCHOBOIOIATAIOLIUE TOHITUS
— XMUMHUYECKHI JJIEMEHT, aToM, PO aToma, M30TOIbI, MIEKTPOHHAs 000Jj0YKa aroma, S-, p-, d-
aTOMHBIE OpOMTaIM, OCHOBHOE M BO30OYKIEHHOE COCTOSHUS aTOMa, THOpUAM3AIUS ATOMHBIX
opOuTanel, HMOH, MOJEKYyJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHUCTaJUIMYecKas
pemérka, XUMHYECKas peaklus, PacTBOpP, OSJICKTPOJIHUTHI, HEIICKTPOIUTHI, SIEKTPOIUTHUECKAS
JMICCOLIMAIUS, CTETEHb UCCOLMALMY, BOJOPOJHBINA MOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOM A(PQPEeKT XUMHUYECKOW pEaKIHH, CKOPOCTh XHMHUYECKOH peakluu, XUMHUYECKOe
paBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHSI AIEKTPOIUTUUECKON TUCCOIMALIUY, IEPUOANYECKUN 3aKOH
J.VI. MeHnpneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBpallCHUS
SHEPruM MpU XUMHUYECKUX PEaKUHUsAX, 3aKOH MOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XMMUU, MUPOBO33PEHUECKHE 3HAHUS, JIeXKAallue B
OCHOBE TMOHUMAHUS TMPUYUHHOCTHU M CHUCTEMHOCTH XHMHUYECKUX SIBICHUH; COBpPEMEHHBIE
MIPEJICTaBJICHHUS] O CTPOCHUHU BEIIeCTBA HA aTOMHOM, MOHHO-MOJIEKYISIPHOM M HaJIMOJEKYISIPHOM
YPOBHSIX; TPEJICTaBICHUS O MEXaHM3MaX XUMUYECKUX peaklHid, TEepMOJAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HX TPOTEKaHUs, O XWMHUYECKOM pPAaBHOBECHH, PAcTBOpax u
JMCTIEPCHBIX cUCTeMaX; (DaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIINX HEOPTaHWYECKHX BEIIECTB B OBITY U MPaKTUUECKOM
JEeSITEeLHOCTH YeJIOBEKa, OOIIUX HAyYHBIX MPUHIIAIIAX XUMHYECKOTO MTPOU3BOICTBA;



c(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISATH XapaKTepHbIC MIPU3HAKY MOHATUH, YCTaHABINBATH UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIME IMOHATHUS NIPH ONMCAHUN HEOPraHUYECKUX BELIECTB
U UX NPEBPALLECHUN;

c(OPMHUPOBAHHOCT YMEHHsSI HCIIOJB30BATh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHHS
(bopMyJ BEIIECTB M YpaBHCHUI XUMHYECKUX peakiuid, cucteMaTrueckyro Homenkiarypy (IUPAC)
U TPUBHAJIbHBIE HAa3BaHMSI OT/IEIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPEICIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX
JJIEMEHTOB B COEIMHEHUSX, BHJ XUMHUYECKOM CBS3M (KOBaJICHTHAasl, MOHHAs, METaJuIMyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN peIETKH KOHKPETHOTO BELIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUAA XUMHUUECKON
CBSA3M M THIIA KPUCTAIIIMYECKOW pPEIETKH, OOMEHHBI M JOHOPHO-aKUENTOPHBIA MEXaHWU3MBI
00pa3zoBaHus KOBAJEHTHOU CBSI3H,

c(OpPMUPOBAHHOCTh YMEHMH: KiIacCU(UIMPOBATh: HEOPraHWYECKUE BEIeCTBa MO HX
COCTaBY, XMMHUYECKHE PEAKIMH [0 Pa3IM4YHbIM IMpU3HAKaM (YUCIy U COCTaBY pearupyromux
BEIECTB, TEIJIOBOMY J3(PdeKxTy peakuuu, HU3MEHEHUIO CTeNeHEel OKHUCIEHHUS DJIEMEHTOB,
0o0paTUMOCTH, Y4YacTHIO KaTalu3aropa M JApYyrue); CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHS U
KpUTEPUH JUT KJIaCCU(UKALIUU U3yYaeMBbIX BEIIECTB U XUMHUYECKUX PEaKIui;

c(hopMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICH Tiepuoaudeckoro 3akoHa /. 1. MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

cOpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKUX DBJIEMEHTOB TIepBoro—4erBéproro mnepuonoB Ilepuommueckoit cucremsr JI.W.
MenpeneeBa, UCIONb3Ys MOHITUS «IHEPTETUUECKHE YPOBHUY, «IHEPreTHUECKHUE TIOYPOBHUY, «S-,
p-, d-aToMHBIC OpOUTATN», «OCHOBHOE M BO30Y)XIEHHOE JHEPreTHUECKHE COCTOSIHUS aToMay,
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHMUECKHUX 3JIEMEHTOB M MX COECTUHEHHH 1o
nepuosaMm U rpynnam Ilepuonnueckoit cuctemsl [l M. MenaeneeBa, BaJICHTHbIE BO3MOMXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh (OMUCHIBaTh) OOIINE XUMUYECKUE CBOMCTBA
BEIIECTB PAa3IUYHBIX KJIAcCOB, MOATBEPKIATh CYIIECTBOBAHME TI'€HETUYECKON CBSI3M MEXAY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOUIUX XUMHUUECKUX PEaKIIMii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOoCPeJCTBOM COCTABIICHUSI AJIEKTPOHHOTO OallaHCa 3TUX peaKlUi; peakiuil MOHHOTO
oOMeHa myTéM COCTaBIIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peaklnii THAPOIIN3a;
peaxiuii KoMIUIeKcooOpa3zoBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U allFOMHUHUSA);

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUil
C y4€TOM HX SHEPreTHYEeCKHX XapaKTepPUCTHUK, XapaKTep H3MEHEHHs] CKOPOCTH XHMHUYECKOMN
peaKuu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKXKE XapaKTep CMEIICHHS XUMUYECKOTrO
paBHOBECHS MO/ BIUSHAEM BHENIHUX Bo3zaelicTBuil (mpunuun Jle [llatensbe);

Cc(OPMHUPOBAHHOCTh YMEHHSI XapaKTE€PHU30BAaTh XMMHUYECKHE DPEaKLMH, JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4EHUsI CEPHON KUCIOTHI, aMMHUaKa, OOII1e HaydYHbIe IPUHITUIBI XM MUYECKUX
MIPOU3BO/ICTB; 11€1€CO00Pa3HOCTh MPUMEHEHUS] HEOPraHNUECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOUKH 3pEHHS COOTHOILIEHHS PUCK-TIONb3a;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMH O METO/aX HAy4HOTO MO3HAHUS SBICHUN
IpUPOJIBl — HAOMIO/IEHHE, U3MEPEHHEe, MOJCTMPOBAHHIE, SKCIEPUMEHT (pealbHbI M MBICICHHBIN),
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSTh 3TH 3HAHUS MPU IKCIEPUMEHTAIBHOM



HCCICAOBAaHHUHN BCUICCTB U IJIA OO0BACHEHNST XUMHUYECKUX HBHCHHﬁ, HMCIOIIUX MCCTO B IPUPOJL,
HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ KHN3HU,

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIABJIATH B3aMMOCBA3b XUMHWYCCKUX 3HAHUM C IOHATUSIMHU U
NpEACTaBJICHUAMU APYIrUX CCTCCTBCHHO-HAYYHBIX NPCIMETOB IJIA 00JIee OCO3HAHHOTO ITOHMMAaHUS
MaTCprUaJIbHOIO0 CIUHCTBA MHPA,

c(hOPMHUPOBAHHOCTh YMEHUS TPOBOJUTH PACUETHI: C UCIOJIb30BAHUEM IMOHITHH «MaccOBas
A0JId BEIICCTBA B PpaCTBOPEC» U «MOJIApHAd KOHUCHTpalusa», MaCCbl BCIHICCTBA UIIN o0bEéMa raza 1o
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU
BEIIECTB; TEIIOBOro 3(pdexTa peakunu; 3HaYeHUSI BOJOPOJHOTO MOKa3aTelsi pacCTBOPOB KUCIIOT U
1eJI04el ¢ U3BECTHOM CTENEHbI0 AMCCOIMAIMK; Macchl (00bEMaA, KOJIMYEeCTBa BEIIECTBA) MPOIyKTa
peakiuu, eciid OJHO M3 MCXOJHBIX BEIECTB JaHO B BUJE PACTBOPA C ONpEAEeNEHHOW MacCcOBOM
J0JIell pacTBOPEHHOTO BEIIECTBA MJIM JaHO B U30BITKE (MMEET MPHUMECH); JOJH BBIXOJIa IPOAYKTa
peakiuu; 0ObEMHBIX OTHOIIICHH Ta30B;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIPHO TUIAHMPOBATH M TPOBOJUTH XWMHYECKHI
AKCIEPUMEHT (MPOBEJIEHUE peakIii MOHHOTO OoOMEHa, MOATBEPKAECHHE KaYyeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEJCICHUE CPEAbl PaCTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB,
W3Y4YE€HHE BIUSHUS pa3IUYHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuu, pelieHue
SKCIEPUMEHTAJbHBIX 3a7ad 1o TemaMm «Metamnbl» U «Hemeramisl») ¢ coOmoileHueM MpaBuil
0e30MmacHOTo 00paleHus ¢ BelleCTBaMU U JIaOOPaTOpPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIETh
UCCIIEIOBAHUS, TPEACTABIATh B PA3INYHOM (OopMe pe3ylbTaThl SKCIEPUMEHTA, aHAIN3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH: COOJIIOMATh TMpaBWiIa MOJIH30BAHUS XUMUYECKOW TOCYI0N M
1a00paTOpPHBIM 000pYLOBaHHEM, OOpAIEHHs ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO
BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB, 3KOJOTHYECKH 11€J1eCO00Pa3HOrO MOBEACHUS B
OBITY U TPYAOBOU AEATEIBHOCTHU B LIEISX COXPAHEHHsI CBOETO 3/I0POBbsl, OKPYKAIOLIEH MpUPOIHOI
Cpeabl U JOCTHXEHUs €€ YCTOWYMBOIO pPa3BUTHS, OCO3HABATh ONACHOCTb TOKCHMYECKOIO NeHCTBHUS
Ha JKUBBIE OPraHU3Mbl ONpPENENEHHBIX HEOPraHMYECKHX BELIECTB, NOHUMAs CMBICI IOKa3aTess
ITAK;

C(OPMHPOBAHHOCTb yYMEHHIl: OCYLIECTBIATh LIEJICHAIPABICHHBIN IMOMCK XUMHUYECKOM
uHbOpMallMM B DPA3JIMYHBIX MCTOYHMKAX (Hay4yHas M ydeOHO-Hay4yHas JMTeparypa, CpeAcTBa
MaccoBoil uHpopmauuu, HMHTepHeT u aApyrue), KpUTHUYECKH aHAJIU3UPOBAaTh XUMHUECKYIO
uHpopMaluio, rnepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABJICHHOW yueOHOMN
3aJ1avuen.



TEMATHYECKOE IINTAHUPOBAHHUE

N HaumenoBanue KoauyecTBo yacos DJIeKTPOHHbBIE
l'l/_l'l pa3iesioB u TeM B Kontpoabnbsie | IlpakTtuueckne | (uuppoBbIe)
IIporpamMmal cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aToMa.
11| Moot oo | 12 BuGmoexa LIOK
' pHO https://m.edso0.ru/2dd57124
XUMHYECKUX DIIEMEHTOB
. N. MenneneeBa
19 Ctpoenue BemecTna. 16 1 bubnuotexa [JOK
' MHorooGpasue BEIIECTB https://m.edsoo.ru/2dd57{24
bu6moreka [IOK
1.3 X 24 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 52
Pasznen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 H 41 1 3
eMeTaLIRT https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
2.2 M 32 1 2
CTALITH https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 73
Pasznen 3. Xumusd H :KN3HL
31 Metoabl 1I03HAHUS B 11 bu6mmoreka [IOK
' XUMHAHU. XUMUS U )KU3Hb https://m.edsoo.ru/2dd57f24



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

Hroro no pazneny 11

OBIIEE KOJIMYECTBO YACOB

1
I10 [TPOT'PAMME 36




11 KJIACC

Ne KoamnuecTBO 4acoB DJIeKTPOHHBbIE
Kontpoasn | IlpakTnue Aara uudposbie
Tema ypoka Bce u3zyude
n/ ro HbIE cKHe st o0pa3oBaTejibHbIE
n padoThI padoTsI pecypchl
ifl;)ol\ﬁ-ibf)?;;il;. L bubmmoreka [{OK
MU CKIA https://m.edsoo0.ru/5
1 9cl112ee
AJIEMCHT.
2 H3oTomnsl 1
Crtpoenue 1 bubnuorexa [JOK
3| OHEKTPOHHEIX https://m.edsoo.ru/b
000JI0Y€EK aTOMOB. 4d9fffa
4 KBanToBsIe uncia 1
E;;ii%):;ium 1 bu6moreka [IOK
https://m.edsoo0.ru/6
5| OVIEMEHTOB (s-, p-, 1294af9
d-, f-amemenTsI)
f;ggf;fjg?:f L bu6mmoreka [JOK
https://m.edsoo.ru/f5
6| ATOMHBIM £750fe
opOuTamsiM
DIEeKTPOHHBIE 1
Konguryparui bu6mmoreka [JOK
szz{Zi;g;M:HTOB https://m.edsoo0.ru/8
5 149e846
7 BO30YKIEHHOM
COCTOSTHUH
DNEeKTPOHHBIE 1
KOH(Urypanuu bubnuorexa [IOK
HOHOB. https://m.edsoo.ru/a
8 DIEeKTpOOTpHULIATE 0764b24
JILHOCTh
[lepuoanueckuit 1
SAKOH 11 bubmuoreka [JOK
epoieckas https://m.edsoo.ru/1
g~ cphroA 6957c01
cucremMa



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

XUMHNYCCKHUX
anemeHTtoB /1. W.
Menneneena,
CBSI3b C
COBPEMEHHOM
TEOpUEN CTPOEHUS
aTOMOB

10

3aKOHOMEPHOCTH
W3MEHEHUS
CBONCTB
XUMHYECKAX
AIIEMEHTOB U
00pazyeMbIX UMH
MIPOCTHIX U
CITO’KHBIX BEIECTB
0 TPYIIaM |
nepruoiam

bubmmoreka [{OK
https://m.edso0.ru/f8
468927

11

CucremMatusanus 1
000011IEHNE
3HAHUHU II0 TEME

bu6moreka [IOK
https://m.edsoo0.ru/8f
ad2942

12

CucreMaTusanus "
000011IEHNE
3HAHUHU II0 TEME

13

Buner xumnueckoit
CBSI3H.
MexaHnu3MBbI
o0pazoBaHus
KOBAJICHTHOM
CBSI3H.

bu6mmoreka [JOK
https://m.edsoo.ru/5
a8072af

14

Bomoponnas
CBSA3b.
MexMoneKyaspHbl
€ B3aNMOJICHCTBHS.

15

BanenTHocTh 1
BaJICHTHBIC
BO3MOKHOCTH
atroMoB. CBs3b
JJIEKTPOHHOU
CTPYKTYpBI
MOJIEKYJ C UX
reOMETPUYECKUM
CTPOEHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/3
d2ca093



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

IIpencraBnenus o

KOMILICKCHEIX bubmuoreka [IOK
COCIMHCHUSAX: https://m.edsoo0.ru/8
16~ coctaB c66b12a
HOMEHKJIaTypa
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO bubnuorexa [JOK
crpoenwust. Tumbl https://m.edsoo.ru/e
KPHCTAJUTMIECKUX 167635b
17 | Pemeroku
CBOMCTBA BEIIIECTB
Ilonsatue o
fﬁg::ﬁ;:%lx bu6moreka [IOK
Mpexcrasesie o https://m.edsoo.ru/d
18 | KOJIOMIHBIX azc7ed
pacTBopax
HcTunansie
pPacTBOPHI: bubnuorexa [JOK
HACHIIICHHBIC U https://m.edsoo.ru/e
19 | HCHACEHIICHHBIC, 9ccdd8d
PacTBOPUMOCTb.
20 Kpucramnoruapar
13
21 Pemrenue 3agau
Pa3IMYHBIX TUIIOB
Criocods: bubmuoreka [JOK
izfzzf;zim https://m.edsoo.ru/3
2 pacTBOpOB 286532
Pemenue 3amau ¢
HCIIOJIb30BAHUEM
?;::cT::aﬂ o bu6mmoreka [JOK
} https://m.edsoo.ru/7
e s
23 "MossipHas
KOHIIEHTpauus"
Pemenne 3amau ¢
94 | HCIOJIB30BAHHEM

HOHATHI



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

"MaccoBas J0JIs
pacTBOPEHHOTO
BelecTna",
"MoJsipHas
KOHIIEHTparus"

25

Knaccudukamms n
HOMEHKJIaTypa
HEOPraHUIeCKUX
BEILECTB

bu6mmoreka [{OK
https://m.edsoo.ru/bf
9e108d

26

Cucremarusanus u
000011IeHNE
3HAHUH 110 TEME

bubmmoreka [{OK
https://m.eds00.ru/8
d2c6a3a

27

Cucremarusanusa 1
000011IeHNE
3HAHUH 110 TEME

28

KontponbHas
paboTa 1mo Temam
"CTtpoeHue aroma.
[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
cucremMa
XUMUYECKUX
anemenToB 1. 1.
Menneneena",
"CtpoeHnue
BEILIECTBA.
MHuoroo6pasue
BelecTs"

bu6moreka [IOK
https://m.edsoo.ru/7
0a60aa4

29

Knaccuduxkarus
XUMHYECKUX
peakiuii B
HEOpraHu4YeCcKou u
OPraHu4eCcKOu
XUMHH.

bubmuoreka [JOK
https://m.edso0.ru/6
335cdd2

30

3aKOH COXpaHEHUS
Macchl BEIECTB;
3aKOH COXpaHEHUs
U TIpeBpalieHNs
SHEPTUu Ipu
XUMUYECKUX
peaKmusx.



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

31

TerutoBbie

3P PeKTHI
XUMHAYECKUX
peaKuui.
TepMmoxumuueckue
YpaBHEHUS

bubnuoreka [IOK
https://m.edsoo.ru/d
1db86da

32

Breraucnenus mo
YpaBHEHUSIM
XUMHYECKIX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

bubmmoreka [{OK
https://m.eds00.ru/8
7b13954

33

CkopocThb
XUMHYECKOH
peakuuu, e€
3aBHCHMOCTH OT
Pa3IUYHBIX
(hakTopoB.
Karanus n
KaTajau3aTopbl

34

T'omoreunsie u
reTepOreHHbIC
peakiuu

35

[IpakTuueckas
pabota Ne 1 o
teme "BiusaHue
pa3IMYHbIX
(hakTOpoB Ha
CKOPOCTh
XUMHUYECKOU
peakuun"

bu6mmoreka [JOK
https://m.edsoo.ru/1f
acaldl

36

ObpaTtumsie u
HEOoOpaTUMbIe
peaxiuu.
XHUMHUYECKOE
paBHOBECHE

bubmuoreka [JOK
https://m.edsoo0.ru/3
0952f9b

37

IIpaxTrueckas
pabota Ne 2 mo
teMe "BnusHue
Pa3IUYHbBIX
¢baxTOpOB Ha
MIOJIOKEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/3
bf34el17



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17

XUMHNYCCKOTI'O
paBHOBeCHS"

38

DNEKTPOTUTHIECK
ast TUCCOLIMAIIKS.
CuipHbIE U
cia0bie
AJIEKTPOJIUTHI.
CreneHn
JIACCOLIMAIIAH

bu6mmoreka [{OK
https://m.edsoo0.ru/5f
766bdf

39

HNonnoe
MIPOU3BE/ICHUE
BoJibl. Cpena
BOJHBIX
pacTBOpPOB.
Bonopoansrit
nokazatens (pH)
pacTBopa

bubmmoreka [{OK
https://m.edso0.ru/3
966ca89

40

I'maponus couent.
Peaxmumn,
IIPOTEKAIOIINE B
pacTBopax
JIEKTPOJIUTOB

bu6moreka [IOK
https://m.edso0.ru/0
9d5a9hd

41

I'maponus coneil.
Peaxmumn,
MPOTEKAIOIINE B
pacTBopax
ANEKTPOJIUTOB

42

[IpakTuueckas
pabota Ne 3 o
TeMe
"Xumuueckue
peaxiuu B
pacTBopax
IEKTPOJIUTOB"

bubmuoreka [JOK
https://m.edso0.ru/2
e3daeb0

43

OKHUCIIUTEILHO-
BOCCTAHOBUTEILH
bI€ PEAKIUU.

bu6mmoreka [JOK
https://m.edsoo.ru/5
6226060

44

Baxxneiimnme
OKUCJIUTENN U
BOCCTaHOBUTEIN

45

Meton
3JEKTPOHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/fb



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

(2JIEKTOHHO-
MOHHOT0) OanmaHca

691387

46 Meton
MOJIypEAKIUI
EfceTl;Tc?;;H; bubmuoreka [JOK
https://m.edsoo0.ru/9
47 | PaciiaBos 39742
BEIIECTB
DNeKTpOIn3
pacTBOPOB U
48 | DacruiaBoB
BECIIECTB
Permenie 3azad bu6moreka [IOK
49| pasmmsix T https://m.edsoo.ru/5
a859d16
Permenie 3a1ad bu6moreka [IOK
50 | pasmmamerx THIOB https://m.edsoo.ru/5
afa265d
Cucremaru3anus u
000011IEHNE bu6moreka [IOK
3HaHUH 10 TeMe https://m.edsoo.ru/c
51 "XuMHYECKHE 161eb85
peakuun"
Kontponsiias bu6mmoreka [JOK
pabora 1o Teme
" e CKHe https://m.edsoo.ru/a
52 . 8a0a930
peaKiuu
Ilonoxxenue
HEMETaJIOB B
[Tepuoanueckoit
cucTeMe
XUMHYECKUX
anemenToB 1. 1. bubmuoreka [JOK
Meneneesa u https://m.edso0.ru/8
0COOCHHOCTH ca2dcad
CTPOEHUS UX
aTOMOB.
duznueckue
53 CBOMCTBA
HEMETAaJLIOB
54 Amnorponus bubnuorexa [IOK

HEMETAJJIOB (Ha

https://m.edsoo.ru/ef



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c

npuMepe
KHCJIOPOJa, CepHl,
docdopa u
yriiepoja)

92c91c

Bonopon:
MOJTy4YeHHE,
busnveckue u

bu6mmoreka [{OK
https://m.edso0.ru/0

XUMUYECKUE
55 CBOICTBA. aa8f613
IMaapuast
g::g;{ii;le 5 bu6Gnuoreka IIOK
c5 | mpHpOIE, Citoco 6er https://m.edsoo.ru/4
TTOJTyYCHHUSI. 8223795
l"anorensi:
¢buznueckue u
57 | XHMHYECKHE
CBOMCTBa
lNanorenoBomopon
bl. Bakaenmme bu6moreka [IOK
KHCJIOPOCOAepKa https://m.edsoo0.ru/6
5g  LME COCAUHCHUS b3255e6
raJloreHOB
JlaGopaTopHbie 1
MIPOMBIIIIJICHHBIE
:11(1)?1;?1?1;11451 bubnuorexa [JOK
ATOLCHOB. https://m.edsoo.ru/6
IIpumenenue drlacad
5g | TalOreHOB M HX
COeIMHEHU N
IIpakTrueckas
lfj’ii?eleH]\e@ 4. bubmuoreka IIOK
https://m.edsoo.ru/8
AKCIIEPUMEHTAIIbH b26fecd
g0 | PIX 3a/1a4 1O Teme S
"T"anorensr"
Kucnopon:
nabopaTopHbIe U bubnuorexa [IOK
MIPOMBIIIICHHbBIE https://m.edsoo.ru/c
61 CHIOCOOBI 8abc36a

IOoJIy4YCHHUA,



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

¢dusnveckue u
XUMUYECKHE
CBOMCTBA.

O30H pusnyeckue
U XUMHUYCCKHUEC

CBOMCTRA.
IIpumenenne
62 | KHCIOpOIa M
030Ha
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Kpurtepnu oueHk# YPOBHS 3HAHMIA yYalIUXCH MO0 XUMHUH.

PesynbraTel 0Oy4eHHMs OIICHHMBAIOTCS MO MATHOAUIbBHOM cucteme. llpu ounenke
YYUTBIBAIOTCS CIEAYIOINE KaUeCTBEHHBIE ITI0KA3aTEIN OTBETOB:

* NIyOWHA (COOTBETCTBHUE H3yUYECHHBIM TEOPETUYECKUM 000OIICHUSIM);

*0CO3HAHHOCTb (COOTBETCTBUE TPeOyeMbIM B MPOTrpaMMe€ YMEHUSAM IMPUMEHSATH IMOIYYEHHYIO
nHGOpMAIHIO);

*[10JIHOTAa (COOTBETCTBHE 00BEMY MTPOrpaMMbl U HH(POPMAIMH YUeOHUKA).

[Ipn oueHKE YyUYUTHIBAIOTCS YHCIO W XapakTep OMIMOOK (CYHIECTBEHHBIX WIH
HECYILIECTBEHHBIX).

CymiecTBeHHbIE OMIMOKU CBSI3aHBI C HEIOCTATOYHOU ITYOMHONW U 0CO3HAHHOCTHIO OTBETA
(HampuMep, YYEHUK HENpPaBWIbHO YKa3aJl OCHOBHbIE TPU3HAKH MOHSTHH, SBIIECHUH,
XapaKTepHble CBOMCTBA BEIIECTB, HEMPABUIBLHO CHOPMYIUPOBAT 3aKOH, MPABUIIO U T.J. WIH
YUYEHUK HE€ CMOT TPUMEHUTh TEOPETHUYECKUE 3HAHMUS M OOBSCHEHUS U TpeICcCKa3aHHs
SIBJICHUH, YCTAHOBJIEHMSI NPUYMHHO-CIIEJACTBEHHBIX CBSI3€H, CpaBHEHHsS M KiaccuUKaLUU
SIBJICHUH U T. 11.).

HecymectBeHHbIe OMIMOKHA ONPENENSIOTCS HETOJIHOTOW OTBeTa (HampuMmep, YIyIIeHHe
W3 BHUAA KaKOTO-THOO HexXapakTepHOTo (hakTa MpH OMHCAHWUHW BEIIeCTBa, mporecca). K HuUM
MO’KHO OTHECTH OTOBOPKH, OIMCKH, AOMYIICHHbIC IO HEBHUMATEIHHOCTH (HAalpUMep, Ha JBa U
0oJiee ypaBHEHUI pEakMidi B MOJHOM MOHHOM BHJIE JIONYIIEHA OJHA OIIMOKa B 0003HAYCHHUH
3apsjia HOHA).

Pe3y.]'IBTaTI>I O6y‘IeHI/I${ IMPOBEPAIOTCA B IIPOLECCE YCTHBIX KW IMHMCBMCHHBIX OTBCTOB
ydamuxcs, a TAaKXKE IIPU BBIIIOJIHEHUHW UMW XUMHUYCCKOT'O SKCIICPUMCHTA.

O1neHKa YCTHOI'O OTBETA

Ouyenxa «5»:
* OTBET MOJIHBII U MPaBUJIbHBIA HA OCHOBAHUU U3YYECHHBIX TEOPHIA;

¢ Marcpual H3JIOKCH B OHpeHeHGHHOﬁ JIOTHYECKOH MMOoCJICAOBATCIIBHOCTHU, JIUTCPATYPHBIM
SA3BIKOM,

* OTBET CAMOCTOSITEJIbHBIM.
Oyenka «4»:
* OTBET MOJIHBIM U MPaBUJIbHBIA HA OCHOBAaHUU U3YYEHHBIX TEOPU;

* MaTcpuall U3JI0OKCH B OHpCI[CHCHHOﬁ JIOTUYECKOM MOCJICA0BATCIIBHOCTHU, IPHU 3TOM HOIIYIICHLI
ABC-TPU HECYHICCTBCHHBIC OI_I_II/I6KI/I, HCIIPABJICHHBIC T10 TpeGOBaHI/IIO YUYUTCIIA.

Ouyenxa «3»:



* OTBET TMOJHBIA, HO MPHU ATOM JOMYIICHA CYIIECTBEHHAs OMIMOKA WJIM OTBET HEMOJHBIMU,
HECBSI3HBIN.

Ouyenka «2»:

* mpuU OTBETEe OOHAPYKEHO HETMOHUMAHHME YYallUMCS OCHOBHOTO COJEp)KaHUs Yy4eOHOTO
MaTepHualia Wil JOIMYIIEHB! CYIIeCTBEHHbIE OUTMOKH, KOTOPBIC YUalIHiiCS HE MOKET UCTIPABHUTH
IIPY HABOJSALIUX BOIIPOCAX YUUTEIS.

O1neHKa NMCbMEHHBIX padoT

Ol{eHKa IKCnepumenmaibHovlxX ymeuuﬁ

OIICHKa CTaBUTCA Ha OCHOBAaHUU Ha6J'IIO)ICHI/I$I 3a ydJaliuMHUCd W NHUCBMCHHOI'O OTUCTa 3a
pabory.

Ouenka «5»:
* paboTa BBITIOJIHEHA TIOJTHOCTHIO M MPaBUIILHO, CACIIAHbI MPaBHIILHBIC HAOIIOICHUS W BBIBO/IBI,

* OKCIIEPUMEHT OCYIIECTBIIEH M0 IUIAHY C YYETOM TEXHHMKH 0O€30MacHOCTH U MpaBHJ pabOTHI C
BEIIECTBAMU U 000pY/IOBaHUEM;

* MpPOSIBJICHBl  OPraHU3alMOHHO-TPYIOBbIE yMEHHS (MOAAEPKUBAIOTCS YHUCTOTa padodero
MecTa ¥ MOPSAAO0K Ha CTOJIe, SKOHOMHO HCIOJIb3YIOTCS PEaKTUBHI).

Ouenxa «4»:

° pa60Ta BBIIIOJIHEHA IIPAaBUJIbHO, CACIaHbI ITPABUJIBHBIC Ha6J'II-O,I[eHI/I$I W BBIBOABI, HO IIPHU 3TOM
OKCIICPUMCEHT IIPOBCACH HEC MOJHOCTBIO HMJIK AOITYINCHBI HECYHMICCTBCHHBIC OIIMOKH B pa60Te C
BCIICCTBAMHU U 060py,I[OBaHI/IeM

Ouyenxa «3»:

® pa60Ta BBIIIOJIHEHA IPpaBUJIBHO HE MCHCC YCM HAIIOJOBHUHY WM OOIMYHICHA CYIICCTBCHHAsA
omnbOKa B X0€ OKCIICpUMCHTA, B O6T:>$[CH€HI/II/I, B Oq)OpMJ'IeHI/II/I pa6OTLI, B CO6J'IIOI[CHI/II/I IIpaBUJI
TEXHUKN 0€30I1aCHOCTHU IIpu pa60Te C BCIICCTBAMH U O60py,I[OBaHI/IeM, KOTOpasa UCIIPaBIISACTCA
110 TpC6OBaHI/IIO YUYHUTCIIA.

Ouyenxa «2»:

* nomyileHsl ABe (M 0oJiee) CyIIECTBEHHbIE OMIMOKU B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHHH, B
opopMieHHH paboOThl, B COONIOJCHUH TPaBUJI TEXHUKH O€30MacHOCTH TMpu padoTe ¢
BEIIECTBAMU U OO0OpYyIOBAaHUEM, KOTOpbIE YdYalllUiicd HE MOXET UCIPaBUTh Jdaxe IO
TpeOOBAHUIO YUUTEIS.

O1neHKAa YMeHHIi peliaTh JKCIEPUMEHTAJbHbIE 321a4UH

Ouyenxa «5»:
* [IJIaH PEeIIeHHs COCTABIIEH MPAaBUIBHO;

¢ [IPpaBHUJIbHO OCYIICCTBJICH HO,Z[60p XUMHUYCCKUX PCAKTHBOB U O60p}/')lOBaHI/ISI;



* TaHO TOJTHOE OOBSICHEHUE U CACIaHbI BHIBO/IBI.
Ouyenka «4»:
* [IJIaH PEIICHHs COCTABIICH MPABUIIBHO;

* [PaBUWIBHO OCYUIECTBJIEH MOJ00P XUMHYECKUX PEAKTUBOM U OO0OpYyIOBaHUS, IPU ITOM
JOITYIIIEHO He 00Jiee IBYX HECYIIECTBCHHBIX OIMMUOOK B OOBSICHCHHH U BBIBOJIAX.

Ouyenka «3»:
* [JTaH PEIICHHS COCTABIICH MIPABIIIBHO;

*IIPaBWJILHO OCYIIECTBJICH MOJ00P XMMHUUYECKUX PEAKTHBOB W O0OpPYAOBaHUs, HO JOMYyIIEHA
CyIIlECTBEHHAsl OITMOKA B OOBSICHEHUU U BHIBOJIAX.

Ouenka «2»:

* nonyuieHsl 1Be (1 Oosiee) OMMOKK B IUIaHE PEIICHHUS, B OJ00pPE XUMUYECKUX PEAKTHUBOB U
000pyA0OBaHUsI, B O0OBSICHEHUH U BBIBOJAX.

OueHkKa YMEHHH peliaTh, pacueTHbIe 3a1a4u

Ouyenxa «5»:

* B JIOTHYCCKOM pacCY)KJCHWHW W PEIICHHH HET OMMOOK, 3ajJada pelicHa parroHaIbHBIM
CIIOCOOOM.

Ouenxa «4»:

*°B JIOTUYCCKOM PpacCCyXJACHUN KU PCIICHHH HET CYHICCTBECHHBIX OH_II/I6OK, HO 3ajJlada pclicHa
HCPaINMOHAJIbHbBIM CII0COOOM HJTH JOIIYIIECHO HE Ooee JABYX HECYHICCTBECHHBIX OIIHOOK.

Ouyenxa «3»:

*°B JIOTHYECKOM PACCYXIACHHH HET CYIICCTBCHHBIX OHII/I6OK, HO Jonyli€Ha CYyHICCTBCHHAasA
OIIMOKA B MAaTEMaTUUECKUX pac4dcTax.

Ouyenxa «2»:

*UMCHOTCA CYLICCTBCHHBIC OIIMOKH B JIOTHYECKOM pacCy’>x ICHUN U B PCIICHUU.

HanmeHoBaHWe 06HEKTOB U cpeacTts MmatepunanbHO-TeEXHUYECKOro obecneveHus

YyebHUKH Xummsa. 11 knacc. YrnybaeHHbl ypoBeHb

lfabpuensax O.C.,

MockBa usgartenbctso pocseweHne 2022r.




[leMoHCTpaLMOHHbIE MaTepurabl

Mogenn KpUCTaNZIMYECKMX PEeLIeTOK, KoJineKuusa

MUHEepanos

KomnbloTepHble 7 MHPOpPMaLMNOHHO-

KOMMYHUKaTUBHbIE CpeacTBa

Maul

TexHuueckue cpeacTsa obyyeHun

MpoeKTop, AOCKa, KOMNbIOTEP.

JKpaHHO-3BYKOBbIE Nocobua

MpoeKTop, AOCKa, KOMNbIOTEP.

Ob6opynoBaHWe Knacca

HacTeHHble [OCKU ana WUNNOCTPATUBHOTO
mMaTepuana, geprkatenu Ana Tabauu, WkKadpbl And

XPaHEeHNA ANOAKTUYECKUX MaTepPnNanos.

Ta6I'II/ILI,bI: I'Iepmo,u,w-leCKaﬂ cnctema  XMMuYecCkKux
9/1EMEHTOB, Ta6ﬂl/ILl,a PacTBOpPMMOCTHU, pAaL
HanpAXeHnAa MeTansioB U 3NeKTPOOoTPpUUATE/IbHOCTU

3/1EMEHTOB.




