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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COQ), npencraBieHHbIX B DefepalbHOM TOCYAAPCTBEHHOM O00Opa30BATEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha YpOBHE 0a30BOr0 M3y4YCHHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOro oOpa3zoBanusi ywamuxcss 10-11 kmaccoB. W3yuenue
IpeaMeTa, pealn3yeMoe B YCIOBHSIX JTudPepeHInpOBaHHOTO, MNPOGUIBLHOTO
oOydeHusi, MpU3BaHO oOecmneunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOATOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIS aJanTaluud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSAM KU3HU B COIIUYME, a TAKXKE NI MPOJOKCHUST O0ydeHUs
B OpraHu3anusx npodeccruoHaIbHOTO 00pa30BaHMs, B KOTOPHIX XUMHS SIBISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM C  OCHOBONOJAraroUIMMU
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpKaHUs,
pe3ynbpTaToB OOy4eHHMs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS] O IENIIX, COJACpPXKaHWUHU, OOIel CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIJIAHUPYIOLLIAs, KoTopast npeaycMaTpuBaeT
OTpeNieJICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEAOBATEIHLHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJZIEP>KaTENIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpeaHero o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OINPEIENATHCSA B COOTBETCTBUU C HANPABIEHUEM KOHKPETHOTO MPOQPUIIs O0yUEHHS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMEeTOB 0a30BOro M yriayOlEHHOrO YpOBHEH B cUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HaNpaBJieH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEro Npo(heCcCHOHATBLHOTO 00pa30BaHMs.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOIEro MMOJMYYeHHs] XHMHUYECKOTo 00pa3oBaHUS B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIIECHUE 3a/1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



OcHOBY coaepkanusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpPraHWYEeCKasi XUMHUS» COCTaBISET COBOKYMHOCTb TMPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMaA
3HaHUU TIOJMY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOIOTHUECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE H3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTEIBHOTO YBEIUYECHHS 00bEMA 3HAHUI O XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PACUIMPEHUs U YTIyOIeHHs IPEICTABICHUIN O CTPOCHUN
BEUIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX IPOTEKaHMsI peakLui,
paccMaTpuBaEeMbIX C TOYKHM 3PEHHUSI XMMHYECKOM KUHETHKH U TEPMOJWHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepmoanueckoil CHCTEMbl XUMHUYECKHX
AIIEMEHTOB 0a3UPYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMUECKUX MIPEICTABICHUAX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKKE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuud AOMOIHSIETCS
GbopMHpOBaHUEM TPEJCTABICHUA OO0 3JIEKTPOXMMHUYECKHX Mpoleccax |
AJIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHndeckoil XuMuu rpu
PacCMOTPEHMH PEaKIUOHHON CIIOCOOHOCTH COEIMHEHUH YyIensercs ocoboe
BHHUMaHUE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, O B3AUMHOM BJIMSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJAEPKAHHE KYpPCOB XUMHH 0a30BOro
YPOBHS U3YYEHHUS JUI KJIACCOB OIpeeaEHHOr0o npoduiis (IJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpYy M XapakTep JIOMOJHEHHUH K OOLIell cUcTeMe NpeIMETHBIX 3HaHUN)
OKa3bIBalOT BIUSHUE CMEXHBbIE MpeAMeThl. Tak, Hampumep, B COJEp)KaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYEcKOoro npoduiisa 60ab110€ 3HauyeHue OyayT
MMETh AJIEMEHTHI y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyuenuun npeamera
B JIaHHOM CJIy4ae akKUEHT OyJeT cJelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOIIHOCTh 3aKOHOB ¥ TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsE TEOpUs
(MonekynsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM TMpeAMeTa g KJIacCOB XMMUKO-
Oounonornyeckoro mpoduist OONbIINN yAETbHBINA BeC Oy/leT MMETh OpraHuyecKas
xumus. B aTom cirydae npenocTaBisieTcs BO3MOXKHOCTh JUIsl 00Jiee 00CTOATEIBHOTO
PacCMOTPEHHS] XMMUYECKON OpraHu3aliy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOpPOW BXOMAT, K MPUMEPY, TaKHUE CTPYKTYpPHBIE KOMIIOHEHTHI, Kak
JUNIHIBL, OCJIKH, YTIIeBOIbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus o
COCTaBE€ U CBOMCTBAX MPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’)KaT OCHOBOM Ul M3Y4YE€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUIIeBapEHUsI.



B mnane ¢dopmupoBaHMS OCHOB HAydyHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMHu, BXOJSIIUMH B COCTaB
npeaMeTHbIX obOnactet «EcTecTBeHHO-HayuHble TpenMeTv», «MaTtemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[MIpu wu3ydenun ydeOHOro mnpeamera «XHUMHs» Ha YpPOBHE OCHOBHOTO U
cpeaHero oOiero oopa3oBaHus (Ha 0a30BOM ypOBHE), 3aJa4eil MepBOCTEIICHHON
3HAUYMMOCTH SIBIsieTCS (OPMUPOBAHME OCHOB HAyKM XHMHUM Kak oOOJacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOUN JEATEIIbHOCTH YEJI0BEKa U OAHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYyphl. PemieHue 5Toil 3amaun Ha yriayOn€HHOM
YPOBHE U3YUYEHHUsI IPEIMETA IPEANOIIAracT PEaIN3alMI0 TaKUX LENeH, KaK:

e (opMupOBaHME TPEACTABICHUI: O MaTEepUAIBbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsum B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPreTUYECKON 1 MUILEBOW O€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCreYeHNN palMOHAJIBbHOTO MIPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIE;

e OCBOCHME CHUCTEMbl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (QyHIaMEHTaIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKMX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX pPEAKLUU, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAyYHBIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN sl OOBSICHEHHS
KJIIOYEBBIX MW U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX ECTECTBEHHO-HAYUHYIO MPUPOLY;
IPaMOTHOTO pEIIeHHs TPOOJIeM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMUS,
aHaJIN3a U OLIEHKH C MO3UINI YKOJOTUUECKON 0€30MaCHOCTH IIOCJIEICTBUNA
OBITOBOM M TPOU3BOACTBEHHON NEATEILHOCTH YEJOBEKa, CBA3AHHOW C
XUMHYECKUM IIPOU3BOCTBOM, HCIIOIb30BAaHUEM U NEPEPabOTKON BEIIECTB;

e yriyOJieHUE PEACTaBIECHUH O HAyYHBIX METO/1aX MO3HAHUS, HEOOXOANUMBIX
JUIsL TIPUOOpETEeHUs] YMEHUW OpHEHTHPOBATHCS B MHpE BEIIECTB U



OOBSCHEHHS] XMMHUYECKUX SBJIICHHM, HMMEIONIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM KU3HMU.
B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX U Pa3BUBAIOLIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPETHEro oOIero o0pa3oBaHUs NMpPU U3YYECHUU
npeaMmera «XuMus» Ha 0a30BOM ypOBHE OCOOYIO aKTyaJbHOCTh MPUOOpETaIoT
TaKue 1EeU U 33/1a4d, KakK:

e BOCINHTAaHHE YOCKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
NPUKIAAHBIX HCCIEIOBAHUNA B XMMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAaUUMU K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTENW K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKHUX IIEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOU eI TeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (opMHUpOBaHHME yYMEHUW U HABBIKOB Pa3yMHOI0 MNPHUPOIOMNOJIb30BAHMUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOM SKOJIOTHYECKOMN AEATEIbHOCTH.

OO111e€e YncIo 4YacoB, MPETyCMOTPEHHBIX IS U3yUYEeHUsI XUMUHU Ha 0a30BOM ypOBHE
cpeanero obiiero oopasosanus, B 11 kiacce — 68 vyacos (2 yaca B HezeIio).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHUECKUN 3neMeHT. M3oronbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTHYECKHE YPOBHU U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
OneKkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UTYypaluu HOHOB.
DNEeKTPOOTPUIIATETLHOCTD.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepmonnueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. Menaeneena.

Xumuyeckasi CBsI3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIUHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpartHeie cBszu. BomoponHas —CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HAa IPUMEPE COETMHEHMI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeyb, JIMTAaHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHUs.  THIIbI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuHHble pacTBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpRXKEHHUS KOHLIEHTPALUM PacTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIEe U
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMHUIecKuX peakiuii B HEOPraHWYECKONW U OPraHUYEeCKOM
XUMUH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUs



OPHEPTUU TIPU XUMHYECKUX peaknusix. TerioBbie 3p(HEeKThl XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

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

OO6patumMble U HEOOpaTHUMbIEC peakIuu. XuMHUueckoe paBHoBecue. KoncranTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnekrponutuyueckas auccoruanus. CuiibHbIE W claOble DJIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalW3aTropa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB HAa CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTauioB B [lepuoanyeckon cucteme XuMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepol, hochopa u
yrieponaa).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOACPIKALINE
COEJIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxaenume B TpHUpPOAE, CIIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cpoiictBa. CepoBopopon, cyiabduasl. Oxcua cepsi(1V), okcua



cepbl(V1). Cepuucras u cepHast KUCIOTHI U X coJid. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHue cepbl U €€ COeIMHEHU.

Azor. Haxoxaenue B mpupoje, CIOCOObI TMONydeHUs, (PU3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupojse, CHOCOOBI MOTy4YeHUS, (U3HMYECCKUE H
xummudeckue cpoiictBa. Dochuapl u pochun. Oxcuasl dochopa, ochopnas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

Yranepon, HaxoXIeHHE B IpHpojae. AJUIOTPOMHBIE  MOJIU(DUKALINU.
®dusnyeckue W XHMHYECKUE CBOMCTBAa MPOCTBIX BEHIECTB, OOpPa30BAaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECINHEHUN.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cpomctBa. Oxcupn kpemuus(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KkpeMHus U ero coeAuHeHuil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamoB B [leproIn4eckoil CUCTEME XUMUUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUAPOMETAILTYPTHs, NUPOMETAIUTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii W KalblUil: TodydeHue, (U3NYecKue u
XUMHUYECKHE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HX COEIWHEHHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4YeHue, pUu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHui. AmdoTrepHbIe CBOWMCTBAa OKCHUIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynm  (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



du3nyecKkre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCubl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MIPUMEHEHUE MEJIU U €€ COCAMHEHUMN.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpas3IloB HEMETaIOB, ropeHue cepnl, docdopa, xeneza, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C PacCTBOPAMH KHUCIIOT H
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COECNUHEHUND,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OpTaHU3aId XUMHUYECKOTO MPOU3BOACTBA. [IpoMBbIIIIeHHBIE CTIOCOObBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCJIOTHI, M€TaHoJ1a). [[poMBIIIEHHBIE CLIOCOOBI MOTYYEHUs] METAJIJIOB U CIIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEABI U €T0 MOCIEACTBUA. POib XuMnu B
o0ecTieueHUN YHEPTETHIECKOM OS30ITaCHOCTH.

XuMHsi H 340poBbe uesnoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

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

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOro UCIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUH B IIOBCETHEBHOM JKU3HHU.



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

XuMHUs B CEIbCKOM X03siicTBe. OpraHnyecKkrie U MUHEPAIbHbBIE YOOPSHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnslie 3anaun.

Pacuéter: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIMH BEIIECTB, MaCChl
(00BEMa, KoIMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTa PEaKIUH, €CIU OJIHO
M3 BEHIECTB JAaHO B BHJE pACTBOpa C ONPEACIEHHOWM MACCOBOM JOJIEHN
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHU4eCKoW XUMUH B 11 Kacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIA (PaKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KIacCU(PUKALHUs, MEePUOAUIHOCTb, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUYECKUN YPOBEHD, BEILIECTBO,
TeNO, 00BbEM, arperaTHoe COCTOSIHME BEILECTBA, MJCAlbHBINA ra3, (u3nuecKue
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo- u
MUKPO3JIEMEHTbI, OCJIKU, UPbI, YIJIEBOAbl, HYKICHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U IMOTOK S3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHOoNorus: XUMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalibl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs IPOMBIIUICHHOCTD,
dapmaneBTUUECKas IPOMBILUIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JIEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMUCS POCCHUHCKON T'PaXJAHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhI; CIIOCOOHOCTh CTABUTH L[ETU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPaAXKaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUUYCCKUMHU SBICHHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C yU4ETOM OCO3HAHUS TOCIIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COOJIIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITMAIBHON CPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS PEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh HX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHMN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTHH MEAMIIMHBI, OOECIEYEHUH YCIOBUN
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHUS SBJICHHUI OKPYKAIOIIEro MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

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

METANPEAMETHBIE PE3YJIbTATBI



MerarpenMeTHbIE pe3ysIbTaThl OCBOSHUSI POTPAMMBbI TI0 XUMHH Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIHs, SBICHHE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe y4ueOHble NeHCTBHs (ITO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYECKHUE TeHMCTBUA:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEITECIbHOCTH, 3ajJaBas IlapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJI30BaTh MPHU OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

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

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POETIaHHOM paboTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUSL.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MPEACTABIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH "
HEIIPOTUBOPEYNBOCTB;

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

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uH(dopMaIuen: MPUMEHITh MEXIpPeIMeTHbIe ((PU3nYecKkne M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AAEMOU TEMbI B X0JI€ TUAjIora U/uiu
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO I COBMECTHO CO CBEPCTHHKAMH TTPH BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh Ipe/laraéMblii aJrOpUT™M JEHCTBUI mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAINN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudeckas
XUMUSD OTPAKaIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSAX M I03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIUBOTO
pa3BUTHUSI, B pEUIEHUU TPOoOJIeM HKOJOTHUUYECKON, PHEPreTUYEeCKON M MUILIECBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUHU HOBBIX MaTEPHAIOB, HOBBIX



VUCTOYHUKOB SHEPTUH, B OOCCIICUCHUN PAIMOHAIBHOTO MPUPOJIONOIB30BAHMS, B
(GOpMUPOBAaHWM MHPOBO33PCHUS M OOMIEH KyJIBbTYpbl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHPOIHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XHUMHUYCCKUX  3HAaHHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE MIOHATHS — XUMHYECKHUH AJIEMEHT, aTOM, SIIPO aTOMa, H30TOITHI,
DJIGKTPOHHAsE 000I09Ka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOEC W
BO30Y)XJIEHHOE COCTOSIHMS aTOMa, THOpHAM3aIlis aTOMHBIX OpOWTajCcH, WOH,
MOJICKYJIa, BaJICHTHOCTb, JJICKTPOOTPUIIATCILHOCTh, CTCIICHb  OKHCJICHUS,
XUMHUYECKass CBsA3b (KOBAJICHTHAs, MOHHAS, METaJNIMYSCKas, BOJJOPOJIHAs),
KpUCTAJUTMUECKasl PEmI€TKa, XUMHUYECKas pPEaKIus, pacTBOpP, DICKTPOJHTEHI,
HEAJICKTPOJUTHI, AJIEKTPOJIUTHYCCKAS JUCCONMAINNS, CTEIEeHb IHUCCOIUAINH,
BOJOPOJHBIA IIOKa3aTellb, OKHUCIIMTENIb, BOCCTAHOBHUTCNb, TEILIOBOH 3(hdeKT
XUMHYECKON PeaKIMK, CKOPOCTh XMMHYECKOW PEakIii, XUMHISCKOE PaBHOBECHC,
TEOPUH W 3aKOHBI (TCOPHS JIJICKTPOIMTHYCCKOW ITHUCCOIUAIINHN, TEPHOIUICCKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAICHHS YHEPTUH MPH XHUMHYSCKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYCCKHHA SI3bIK
XUMHUH, MUPOBO33PEHUYCCKHE 3HAHMS, JICKAIINE B OCHOBE IIOHUMAaHUS IPUIMHHOCTH
U CHCTEMHOCTH XMMHYECKUX SIBJICHUI; COBpEMEHHBIC TPEJCTABICHUS O CTPOCHUHU
BCII[ECTBA HA aTOMHOM, HOHHO-MOJICKYJSIPHOM W HAJMOJEKYJSIPHOM YPOBHSX;
IIPCACTABIICHUS O MCXaHM3Max XHMHUYCCKHX PCaKIHi, TCPMOIUHAMUYCCKHX H
KHHCTHYCCKUX 3aKOHOMEPHOCTSAX HX IMPOTEKAHHS, O XHMHUYCCKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJIOIMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTaHMIECCKUX
BCIICCTB B OBITY W MPAKTUYCCKOW JCATCILHOCTH YEJIOBEKAa, OOIIMX HAyYHBIX
HMPUHITUIIAX XUMUYECKOTO ITPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTCPHBIC IMPU3HAKH IOHSTHIH,
YCTaHABIIMBAaTh MX B3aMMOCBSI3b, MCIIOJb30BAaTh COOTBETCTBYIOIINE TOHSATHS PH
OINMKMCAaHUU HEOPTaHWYECKUX BEUICCTB M UX MPEBPAICHUH;

c(OpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBiieHHs (OpPMYJ BEIIECTB M YPaBHCHHH XHMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIAEITBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS OTPEEIATh BAJICHTHOCTh M CTEIIEHb OKUCIICHHS
XUMUYCCKUX 3JIEMEHTOB B COCIAMHCHMSX, BHJ XMMHYECKOM CBSI3M (KOBaJICHTHAS,
WOHHAs, MCTaJNINYeCKas, BOJOPOAHAS), THUII KPHUCTAUIMUECKOM  PEIIETKU
KOHKPETHOTO BEIIIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKOW PEHIETKH, OOMEHHBIH WU
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHMUECKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3INYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakiiH, U3MEHEHHIO CTEeNeHen
OKHCIICGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIacCHU(PUKALMU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOUYECKOro 3akoHa [l.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  uUCNOJBb3ys  TOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm u rpymnnaMm Ilepuonnueckou cucremsr J[. U
MeHeneeBa, BaAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWUYECKUMHU BEUIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOIO OajnaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  TUAPOJIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
WU3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBHCHUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD



MPUMEHEHUS HEOPTaHWYECKHUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaAOIIOIEHUE, H3MEPEHHE, MOJCIUpPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTH 3TU 3HAHUS MPU HKCIIEPUMEHTATLHOM HCCIIEI0BAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00Jiee 0CO3HAHHOTO MTOHUMAaHHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHILICHTPALUS»;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bE€Ma, KOJIWYECTBA BEIIECTBA)
MPOAYKTa PEAKUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTAHO B BHJE pacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIeM pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT MpUMeECH); AOIU BbIXO/A MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh U MPOBOJUTH
XUMHUYECKUH  JKCIEepUMEHT  (IpOBEIEHHE  peakIuil  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3uuHbIX  (PAKTOPOB Ha  CKOPOCTh XUMHUECKOM  peakIuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0JIEHNEM TIpaBUiI 0€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
o0opyaoBaHueM, GOpMYyIUPOBATH IIEJIb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3ynbTaThl  AKCIEPUMEHTA, AHAIMU3UPOBATH U  OILEHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIa MOJb30BAHUSI XUMUYECKON
MocyIol W JabopaTopHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBAaMH B
COOTBETCTBUHM C HWHCTPYKIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, DJKOJIOTUYECKH I11€JIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYIOBOH
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOI'O JIEUCTBUSI HA YKUBBIC OPTaHU3MblI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIECTB, MOHMMas cMbIci nokazarens [1K;



c(OPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IEJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAIIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

11 KVIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue
Ne (undposbie)
pa3iesioB U TeM Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI padoThbI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH
CrpoeHue aToma.
[Tepuoanueckuit
3aKOH U Eub 1OK
HOIHOTEKA
1.1 IT 6
cpuoaaeckas https://m.edsoo.ru/2dd57f24
CHUCTEMA XUMHUUYECKUX
anemenTtoB Jl. U.
Menneneena
CTtpoeHune BelecTna.
1.2 leor006 asllfe 13 1 bubmmorexa [IOK
' p https://m.edsoo.ru/2dd57f24
BEIIECTB
13 Xumuueckue 19 1 3 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 38
Pa3nea 2. Heopranuyeckasi Xumust
bu6mmorexa [JOK
2.1 H 12
CMETAILIAE https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 Merasuisi 12 1 https://m.edso0o.ru/2dd57f24
Hroro mo pazaeny 24



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

Pa3gea 3. Xumusd 4 ;Ku3Hb

MGTOI[BI IIO3HAaHUA B

3.1 XUMHHU. XUMHS U 6
KU3Hb
Hroro mo pazaeny 6

HOYPOYHOE IINTAHUPOBAHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24

11 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
ara uudgpoBbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuuyeckue A op
Bcero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 bu6mmoreka [IOK
XumMudeckui a5ieMeHT. M30Tomnsl https://m.edso0.ru/59c112ee
CtpoeHue 2IIeKTPOHHBIX 000I04eK bubnuoreka [IOK
2 1
aTOMOB, KBAaHTOBEIC UK CJIa https://m.edsoo.ru/b4d9fffa
3 Pacnpenenenue 3J1eKTPOHOB 110 1 bubnnorexka [JOK
aTOMHBIM OpOUTAIAM https://m.edsoo.ru/f5f750fe
DIIeKTpOHHBIE KOH(PUTYpaITiu
P Quryp BuGmuorexa LIOK
4 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1
i https://m.eds00.ru/8149e846
BO30YKIAEHHOM COCTOSIHHH
Ilepuoauueckuii 3aK0H U
bubmuorexa [JOK
5 [Tepuonnueckas cucrema 1
https://m.eds00.ru/16957c01
XUMHYECKHX 3j1eMeHToB JI. 1.



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/59c112ee
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MeneneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMECHTOB U

6 00pa3yeMbIX UMH IIPOCTHIX U bubmorexa [IOK
pasy P https://m.eds00.ru/f8468927
CJIOKHBIX BEIIECTB MO IPyIIaM U
nepuoaam
XuMH4ecKas CBA3b. Buabl
7 XAMHYECKON CBSI3M: KOBAICHTHAS bubmorexa HOK
’ ’ https://m.edsoo.ru/5a8072af
WOHHAs, METaJUTMIeCKast
8 MexaHu3Mbl 00pa3oBaHUs bubnnoreka [JOK
KOBAJICHTHOM CBSI3U https://m.edsoo.ru/5a8072af
Bonpopoanas cBsi3b.
9 MexMoIeKyIsIpHbIe bubmorexa HOK
o P https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBUS
BaneHTHOCTh U BaJIeHTHBIE
10 BO3MOYXHOCTH aTOMOB. CBS3b bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edso00.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
BemectBa MOnEKyIsIpHOTO U
11 HEMOJIEKYJIIPHOTO CTPOEHHMS. THIIbI bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIIIECTB
[IpencraBieHuss 0 KOMIUIEKCHBIX
bubmuorexa [JOK
12 COEIUHEHHUAX: COCTAB U

HOMEHKJIaTypa

https://m.edsoo.ru/8c66b12a
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Ilonsatue o AUCIICPCHBIX CUCTCMAX.

bubmuoreka [JOK

13 IIpe/ICTaBICHAE O KOMIOUAHEX https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnabie pacTBOPHI: HACKIIICHHbBIC

14 51 HeHaCBIH_IiHHbIe,p pPacTBOPUMOCTb. bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst

15 CniocoObI BbIpasKEeHUS bubnnoreka [JOK
KOHIIEHTpAallUd pacCTBOPOB https://m.edso0o.ru/328e653a
Pemenue 3a1a4 ¢ ucmosib30BaHUEM

16 MOHATHUH ""MaccoBast 10715 bu6mmorexa [IOK
pacTBOpEHHOTO BellecTa', https://m.edsoo.ru/785e0ab4
"MoOJIsIpHasi KOHLIEHTparus"

17 Knaccudukanus u HOMeHKIaTypa bu6mmorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaruzanus 1 00001IeHIE bu6mmoreka [JOK

18 .
3HaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabota nmo remam
"Crpoenue atoMa. [lepnonnuecknit

19 3aKkoH U [lepuonnueckas cucrema bubnmnorexa [JOK
XUMHU4YEeCKHX daeMeHToB Jl. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XuMH4ecKux
peaKIuil B HEOPraHUYECKON 1
20 OpTraHWYECKON XMMHUH. 3aKOH bubnmnoreka [JOK

COXpaHEHUS MacChl BELIECTB; 3aKOH
COXPaHEHHUS U IPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIHUIX

https://m.edsoo.ru/6335cdd?



https://m.edsoo.ru/da2c70e4
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TennoBble 3 (HEeKTh XUMUYECKHX

bubmuoreka [JOK

21 eakuuit. Tepmoxumuueckue
peaxtt p https://m.edsoo.ru/d1db86da
ypaBHEHUS
Borurcnenus o ypaBHEHUSIM

22 XUMUYECKUX PEAKIIUNA U buGnnorexa LIOK

P https://m.eds00.ru/87b13954

TEPMOXUMHUYECKHM YPAaBHCHUSM
CKOpOCTh XMMUYECKOH peakiuu, eé

23 3aBHCHUMOCTH OT Pa3IHIHBIX
dakropoB. Katanms u karaan3aTopsl

24 ['oMoreHHbI€ U TETEPOreHHBIE
peaxkiuu
[IpakTrueckas padora Ne 1 o reme

25 "BiusiHue pa3nudHbIX GakToOpoB HA bubmorexa LHOK

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

CKOPOCTh XUMUYECKOU peaKkIiuu

26 OOGpatumbie 1 HEOOpAaTUMBbIE bubnunorexa [JOK
peakuunr. XuMHUYECKOE PAaBHOBECHE https://m.edso00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme

97 "Brnusinue pa3nuyHbIX GaKTOpOB HA bubnunorexa [JOK
MIOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecus "
DNEKTPOIUTHYECKAST TUCCOLIUAITHS.

28 CI/IJ‘ILHI:IC U clia0ble DIIEKTPOIUTHI bubmmorexa [JOK

p ' https://m.eds00.ru/5f766bdf

CremneHb AUCCOIUAIINH
HonHoe npousBeieHne BOIBI.

29 Cpena BOAHBIX pacTBOPOB. bubnuorexa [JOK

Bonopoausriit nokazarens (pH)
pactBopa

https://m.edso00.ru/3966ca89



https://m.edsoo.ru/d1db86da
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I'maponus coneit. Peakuuu,

30 [IPOTEKAIOIINE B PacTBOPax bubmorexa [IOK
p m p p https://m.edsoo.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme
31 "XHUMHUECKHE PEAKIIUHU B PACTBOPAX bubmorexa HOK
,? p p https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUTEILHEIE
32 eakIMy. Baxxueime oKuCcInTeIn bubmorexa LOK
PEAKIIH. https://m.eds00.ru/56226060
A BOCCTAaHOBUTEIIN
33 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [JOK
HMOHHOTO0) OajaHca https://m.edso0.ru/fb691387
34 DIIEKTPOJIN3 PaCTBOPOB U bubnuorexa [JOK
pacIliaBoB BEILIECTB https://m.edso00.ru/93fb97d2
35 Pemenne 3amaq pa3InyHbBIX TUIIOB bubmmorexa [TOK
Aat p https://m.edsoo.ru/5a859d16
36 Pemenue 3amay pa3nuUHBIX THIIOB bubmorexa HOK
fatp https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
37 3HAHUU 110 TeMe " XUMHUYECKHUE bubmmorexa [TOK
| https://m.edsoo.ru/c161eb85
peaxiuu
38 KonTponbhas pabota no teme bubnuorexa [IOK
"Xumuueckue peakiuu' https://m.edsoo.ru/a8a0a930
TTonoxenne HEMETAIOB B
IIepuonnueckoii cucreme
39 XAMHYeCKHuX daeMeHToB Jl. U. bubmuorexa [JOK

Meunneneesa 1 0COOEHHOCTH
cTpoeHus ux aroMoB. dusnyeckue
CBOMCTBAa HEMETALJIOB

https://m.edsoo.ru/8ca2dcad
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AnnoTponusi HeMeTaioB (Ha

40 pUMepe KUCIOPOaa, CEPhI bubmorexa [IOK
pHMeEp poAa, CEPEL, https://m.edsoo.ru/ef92c91c
dbocdopa u yriaepoa)
41 Bonopon: nmonyuenue, puzndeckue bubnunoreka [HOK
U XUMUYECKHE CBOMCTBA. ['mapu b https://m.eds00.ru/0aa8f613
["ajioreHsl: HAXOXKIACHHUE B IPUPOJIC,
42 CIIOCOOBI MOJTydeHHUsI, PU3NUECKHE U bubmorexa LHOK
yi L https://m.edso00.ru/4e223795
XHMHYECKHE CBOMCTBA
["anorenoBoniopoabl. Baxkneue
43 KUCJIOPOACOAEPIKAILNE COSTUHEHHS bubmorexa HOK
poACOACPH Al s https://m.edso0.ru/6b3255e6
rajioreHoB
Kucnopon: naboparopHeie u
IIPOMBIIILJICHHBIE CIIOCOOBI
44 HOJy4YeHus, pU3nUecKue u bubnorexa LIOK
YACHI, 5 https://m.edsoo.ru/c8abc36a
XUMHYeCKHe cBoiicTBa. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha
bu6mmoreka [IOK
45 Oxcuapl U IEPOKCHIBI
A P g https://m.edso0.ru/5¢8816a0
46 Penrenne 3aga4 pa3nuyHbBIX TUIIOB bubmorexa [JOK
AaTp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KIEHUE B IPUPOJIE,
47 CH(I:CO6LI MOJIy4YEHHUS (;I/BII)/I‘ICCKI/IC u bubmmorexa LIOK
i L https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
Kucnopoxaconep kamye coe JHHEHUS
P P N bubnmuotexa [JOK
48 cepbl. OCOOEHHOCTH CBOUCTB

CEpPHOM KUCIIOTBI

https://m.edsoo.ru/8cfa2548
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Kucnopojacoaepxaiiue coeTMHEHUS

bubmuoreka [JOK

49 azora. OCOOCHHOCTH CBOMCTB
- https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI
50 CucremaTtu3zanus 1 0000IICHUE bubmuorexa [JOK
3HaHui o teme "Hemeranmanr" https://m.edsoo.ru/6e864db5
[TonoxxeHne MeTaioB B
[Tepuonnueckoii cucreme
51 XUMHYECKHUX IJIEMEHTOB. bubmuorexa [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
OO0mmue ¢puznueckre CBOMCTBA
52 MeTasuioB. [IpuMeHeHne MEeTalJIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
53 CmuaBsl MetauioB. Kopposust bubnunorexa [JOK
METAJIJIOB https://m.edso0.ru/42b872e3
54 Pemenue 3aga4 pa3iMyHbIX TUIIOB bubmorexa HOK
Hatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYCCKUN PSIT
55 HaI ﬂ)l;)ceHI/HTI MeTaJ‘IJ‘IOE OO61me bubmmorera [TOK
p ’ https://m.edsoo.ru/94eb377a
CIOCOOBI TOTYYEHUS] METAJIOB
OO01mas XxapakTepUCTHKA METAJLIOB
|A-rpynnel [lepunoauyeckoit
CHUCTEMBI XHUMHYECKUX JIEMEHTOB.
. . bubnuorexa [JOK
56 Hatpuii u kanuii: noay4deHue,

buznyecKre 1 XUMUIECKHE
CBOﬁCTBa, HpI/IMeHeHI/Ie HpOCTBIX
BEIIECTB U UX COCIUHEHUN

https://m.edsoo.ru/el2c26b3
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OO01mas XxapakTepUCTHKA METAJIOB
IHA-rpynms [Tepuoanyaeckoit
CHCTEMBI XHMUYECKHX 3JICMEHTOB.

57 Marnuii 1 KaJablluii: ToTy4YeHUE bubmmorexa [JOK
- oy ’ https://m.edso00.ru/7c3e49c0
buznyecKkue 1 XUMHUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILIECTB U UX COCAUHEHUI
OO61mas xapakTepuCTHKa METAJIOB
58 no6ounbIX oarpynn (b-rpymm) bubnnoreka [JOK
[Tepuoauueckoit cucTemsl https://m.edsoo.ru/610d7431
XUMHUYECKHX JIEMEHTOB
Ou3nyYecKue 1 XUMUIECKHE
59 CBOCTBA XpOMa U €ro COEINHEHUN bubnmorexa LOK
p ’ https://m.eds00.ru/9911bef3
UX IPUMEHEHHE
du3nyecKrue 1 XUMUICCKHE
50 CBOMCTBA XKeJje3a v eTo bu6mmoreka [IOK
coequHeHun. [lonyuenue u https://m.edsoo.ru/1b7{8741
MPUMEHEHUE CIUIaBOB Kele3a
O00011eHNEe U CUCTEMATU3ALIS
61 M3YYEHHOTO MaTepHasa 1o TemMe bubmorexa LHOK
" Y " P https://m.edsoo.ru/e91fe975
Mertaubl
62 KonTponbhas pabota no teme bubmuorexa [IOK
"Hemertanner u Mmetamis" https://m.edso0.ru/83f63ea3
Ponp xumun B obecieueHUn
63 YCTOMYHMBOTO Pa3BUTHSA bubmuorexa [IOK
yesoBeuecTBa. [loHsATHE O HAYYHBIX https://m.edso00.ru/080fe1f0
METOJIaX UCCIIeI0BaHUS BEIIECTB
64 Hay4nble NpuHIUIIBEI OpraHU3aluy bubnuoreka [IOK

XUMHYCCKOI'0 MpOrU3BOJACTBA.

https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f

[IpombinieHHBIE CTTOCOOBI
HOJTy4YCHHsI BKHEHILNX BEIIECTB

XUMHUYECKOE 3arpsiI3HEHUE

65 OKPY KaIOILIEH Cpeabl U €T0 1 bubmorexa LOK
PYR@IOUEH Cpell https://m.eds00.ru/9f11bf51
IIOCJIEICTBUS
66 XuUMUS U 3J0pOBbE YEIIOBEKA. 1 bubnnoreka [HOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
XHUMUS B CEIILCKOM XO3SIHCTBE.
67 Oprannyeckue U MUHepPaJIbHbIE 1 bubmorexa [TOK
p p https://m.edsoo.ru/fd39587d
ynobpeHus
68 CucremaTtu3zanus u 0000IIeHHE 1 bubnuorexa [JOK
3HAHUM 110 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




