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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COQ), npencrabieHHbix B DefepanibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom Kouuemnuuu mnpenojaBaHus y4eOHOro MpeameTa
«Xumus» B oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoit  ®denepauuu,
peanu3yIMX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUM
«Crpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIyOJEHHOTO W3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHInPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecmeunTh 0011e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTalud UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKKe s
MPOJOIKEHUS OO0YUEeHHsS B OpraHuU3alusax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» [OIydaeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yJbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHS OOYUaIOIIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpUBaET
OmpeNieSICHHe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCIEI0BATEIHLHOCTH
U3Y4YeHUs Y4eOHOro maTepualia, KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaromuXCcs B
paMKax HWTOTOBOM arrectaniud B (OpPME EIMHOTO TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.



[TporpamMma asist yriayOGn€HHOTO U3yUeHUs! XUMUU:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHME, 00S3aTeIbHOE
JUIS W3y4YeHUs B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacrmpejielieHie W CTPYKTYpUPOBaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOT O IS
U3YYEHUS OT/CTBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3yYeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH MPETyCMOTpEHA
MPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a nmpeiesiaMy yCTaHOBJICHHOM MPOTPaMMOi IO XMMUHU 00s3aTEIbHON
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl Yy4eOHOro mpenMera «XUMUs
0CTa&TCsl BO3MOKHOCTh BbIOOpA €ro BapuaTUBHOM COCTaBJISAIONICH, KOTOpast 1OKHA
OTIPEAEIATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO PO uiIst 00ydeHHUs!.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIMpoBaHHOTO OOYYEHHS HAa ypPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM TANIOM MOJTyYEHHSI XUMUYECKOTO 00pa3oBaHus
B paMKax W3Y4YCHHS CIEIUAIBHBIX €CTECTBCHHO-HAYYHBIX W XUMHYECKHX
JYCHMIUIMH B By3aX M OpraHU3allusIX CpeIHEr0 MPoQecCroHaIbHOTO 00pa30BaHusI.
B sroli cBs3u n3ydeHue npeamera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacliipeHre U yriayOJeHHe TEeOpeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4Jaronuxcs, BbIOPABIIMX ONpeAeAEHHBIA MPOoPuiib 00yYeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIEr0 IMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHu3anusx MnpopecCHuOHAIBHOTO o0pa3oBanus. Hapsoy ¢ 3Tum, B cBeTe
tpedoBanuiit ®I'OC COO k miaHupyeMbIM pe3ybTaTaM OCBOCHHS (eaepaabHON
o0pa3oBaTeILHOM MPOTpaMMBI CPEIHETO O0IIETO 00pa30BaHUs N3YUEHHUE TPEIMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlad BOCIUTAHUS U COLMATIBHOTO



pa3BuTUsl OOywaroumxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEUHTEIUIEKTYaIbHBIX
YMEHHM, YMEHHMH palMOHANIM3alMi y4eOHOTro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUITMHAPHBIN, HAAPEAMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUs
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaXo010B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpPKAaHUS 3TUX KypCcOB B IPOrpaMMe IO XUMHUU 3a OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryOJIEHHOIO YpOBHEHN
U3YUYECHUS TIpEeIMETA.

OcHoBy cogepxkaHus KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYLIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOnéHHOM YpOBHE HM3y4Y€HHs IpeaMera oOecleueHa BO3MOXKHOCTb
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUIN 0 XMMHUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YIIIyOJICHUS MIPEACTABICHUN O CTPOEHUU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSAX THPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETUKA M TEPMOJMHAMMKU.
N3yuyenue nepuoauyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSICHSAETCS C TOYKH 3PEHMS
HHEPreTUUECKUX U3MEHEHUH Nnpu e€ 00pa30BaHUU U pa3pyIIEHUH, a TAKKE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpas3oBaHus. M3ydeHHe THUIOB peakUuil JOMOJIHAETCS
bopMHpOBaHUEM TPEJCTABICHUNA 00 AJIEKTPOXMMHUYECKHUX IMpoleccax H
AIIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHnyeckoi XUMUM Npu
pPacCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN YyIensercs ocodoe
BHHUMaHHE BOMPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIvii.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIep >KaHUe KyPCOB XUMHH YTy OJIEHHOTO
YPOBHS U3YUCHHUS JJIs KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJIHEHUH K OOImeld cucTeMe MPeAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE IpeAMEThl. Tak, HalmpuMmep, B COJEpKaHHUH
npeaMeTa i KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 060ib110€ 3HaueHue OyayT
MMETh AJIEMEHTHI yueOHOro Marepuasa rno oouieit xumuu. [Ipu nzyuenuu npeamera
B JIaHHOM CJIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCThH 3aKOHOB M TEOPHl B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsE TEOpUs
(MoJeKyJsipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U YIHEPTHH, 3aKOHbI
TEPMOJIUHAMHUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYToe.



B TO ke BpeMsa B COIEp)KAaHMM IIpeAMETa Uil KIIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBUINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aTom ciyyae npemocTaBisieTcss BO3MOKHOCTB Ji71s1 00jiee 00CTOSATETFHOTO
PaccMOTpEHMSI XUMUYECKOM OpraHU3alMM KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IPUMEpY, TaKHUE€ CTPYKTYpPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
NUIIEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJ0B NTO3HAHUS U OIbITa IPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUs» Ha YIrIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMHM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuHbBlE MpeaMeTsl», «MaTtemaruka u
uH(popmaTka» U «Pycckuil sSI3bIK U IUTEPATYPAX.

[Ipu n3yueHuu yueOHOro npeamera « XuMus» Ha yriryoJIEHHOM YPOBHE TaKxke,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3aJjaueil MEepBOCTENIEHHON 3HAUYMMOCTU SBIsIETCsl (OPMUPOBAHUE OCHOB HAyKH
XUMHH KaK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKOMN JesITeIbHOCTH
YyeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemenue 3o 3a1a4n Ha
yIiyOJEHHOM YpOBHE M3Yy4YE€HHsS MpeAMeTa NpeanosiaraeT pealu3aluio TaKhX
1eJIeH, Kak:

e (opMupOBaHHME TPEACTABICHUI: O MaTepUaIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHSA  YENOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOI cpene;

e OCBOCHME CHCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMU BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAy4YHBIX IPUHLXAINIAX XUMUYECKOTO IPOU3BOJICTBA;



dbopmupoBaHue y OO0 yJarOIINXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYCCKUX 3HAHWN IS OOBSICHECHHMS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUH DKOJOTHYECKOM 0€30MacHOCTH MOCIEIACTBHI
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yIIIyOJIeHUE MPEJICTaBICHUHN 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOJUMBIX
JUIL TIPUOOPETEHUS YMEHUM OpPUEHTHUPOBATHCSA B MHPE BEIIECTB H
OOBSICHEHUS XUMHYECKHUX SIBJICHUM, MMEIOIIMX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JEATENbHOCTA U TOBCEIHEBHOM KU3HMU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEI0CTHOW CHCTEMBI CpelHEro oO0Iiero oOpa3oBaHUsS MPU W3YYEHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHHA TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOpUECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIEIOBAHUNA B XUMUH, (OPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYABHBIX U TBOPUYECKHUX
criocoOHOCTeM oOyuarommxcsi, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHIO YCIIEITHON MPodhecCUOHATBHOM M 00IIECTBEHHON JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
Pa3BUTHE DKOJOTHYECKOUN KYJIBTYPBhI, MPUOOPETEHUE OMBITA OOIIECTBECHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiero oopazoBanusi, coctaiset 408 yacos: B 10 kimacce — 170
yacoB (5 yacoB B Hezieno), B 11 kinacce — 238 yacoB (7 4acoB B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPrEeTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukanus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPALITU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuit 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BEILIECTB IO TPYIIIAM U IEPUOIaM. 3HAUCHHUE IEPUOANIECKOTO
3akoHa J[.11. MeHneneena.

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

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

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

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

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



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

CKOpOCTh XMMHYECKOW peakIuu, e€ 3aBUCUMOCTh OT Pa3IUIHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

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

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

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnIuTeNh W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJN3 pacTBOPOB U PACIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIil HOHHOTO OOMEHa, OnpeieNieHHue
Cpelbl PacTBOPOB C TMOMOIIBI) HHIWKATOPOB, W3YUYEHHE BIMSHUS Pa3TUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHS UX aTOMOB. DuU3MUYECKHUE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepol, hochopa u
yriiepoaa).

Bonopon. Ilomydenue, ¢gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoje, crocoObl MoydeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJloreHOB U UX COSMHEHUH.

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

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



cepol(V1). CepHucTas u cepHasi KUCTOThI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIJIOTHL. [IpuMeHeHue cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenwme B mpupoae, CHocoObl NOMy4YeHHs, (Qu3nMdeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAA
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue dochopa u ero coenuneHuit. docdopHbie
yaoOpeHus.

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

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

[Tonmoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

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

Oo6mast xapakrepuctuka MeramuioB |A-rpynmer [lepuomnueckoit cuCTEMBI
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonyudenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX JJIEMEHTOB. Maruuil W KajlblUui: MOJlydeHue, (U3NuecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HMX COEIWHEHHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

ATIOMUHMI: nToTy4yeHue, GU3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coenvHeHui. AMQOTepHbIE CBONCTBA OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

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



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [lomyueHne u npuMeHeHue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranna(Vl). [lepmanranat kammsi, €ro OKUCIUTEIbHBIE CBOUCTBA.

du3nyecKkue U XUMUYECKUE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCupl,
ruapokcuasl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIUIaBOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuii. [lomyuenue u
MPUMEHECHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W MX MPEBpAILCHUI:
u3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, HW3YYECHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA W jKeJe3a C pacTBOpPAMH KHUCIOT U
nieIoued, KaueCTBEHHBIE PEaKIIMi Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0OPOJia
U KaTUOHBI METAJJIOB, B3aMMOJEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coemuHeHus», «A30T u (hochop U UX COCTUHEHUSN,
«Mertabl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIIID).

XHUMHUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HaYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBanus. HayuHble
MPUHITUIIBI OPTaHU3AINN XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIITIEHHBIE CTTIOCOObI
MOJyYeHUs] BaXXHEUIINX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCJIOTBI, MeTaHoa). [IpoMblIlIeHHbIE CIOCOOBI MOTYUYEHU METAJIJIOB U CILJIaBOB.
XUMUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl U €ro mocyiencTBus. Poias XxumMuu B
o0ecTicUeHUHN YHEPTETUIECKON OS30ITaCHOCTH.

XuMHsi H 340pOBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, UIIEBbIE N100aBKU. Ponb XxumMuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHbIE MaTepuaibl (IEMEHT,
OCTOH).



XuMHs B CEIBCKOM X03siicTBe. OpraHuvecKkrue 1 MUHEPAIbHBIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnainsl 11 21neKTpoHUKU. HaHOTEXHOMNIOrMN.

Pacuérurle 3amaqn.

Pacuérpl: Maccel BemecTBa WM oO0bEéMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YIACTBYIOIINX B PEAKIIMH BEIIECTB, MACCHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
MpUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIA OJHO
W3 BEIIECTB JIAaHO B BHJIE pPAcCTBOpA C ONPEICIEHHOWM MAacCOBOW JOJIEH
PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIICHTPAIIMHU BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyYCHUH  OOmed u
HEOpraHudeckol XuMuu B 11 Kiacce OCyIIeCTBISIETCA Ye€pe3 UCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, IPUHATHIX B OTACJIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJacCHu(pHUKAIUs, MePUOIUIHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICIIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKHUI YPOBEHB, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSIHME BEIIECTBA, HJCAIbHBIM Ta3, (Qu3nUecKue
BEJIMYMHBI, €IUHUIIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, Metadboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK PHEPTUU B DIKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC UCKOIIAaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHoJIOTus: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJLUTYPTHs, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO035MCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M NPAKTUYECKON MIESITEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcst B MPoIecce peaan3aiud 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

MHTEPECA U ITI03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM AHATU3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAHUSI [IEHHOCTEH 3JI0pOBOIO0 M 0Oe30MacHOro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl [IEHHOCTH TPaBWI WHAUBUIAYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTU B  Yy4e€OHO-HCCIEI0BATEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Y4YeHHUI0 mpodeccuil pa3uyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HAa 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSL, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeaCcTaBlIeHus. 00 OKpY:KaroleM MUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJbTYpbl, B pEUIEHUU TJI00aJbHBIX MPOOIIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIBIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W chenuuKy MeTOIOB TIO3HAHUSA,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCadbHbIC y4eOHBbIC NEHUCTBUs (ITO3HABATEIBbHBIE, KOMMYHHUKATUBHEIE,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUSA:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUUYECKON peaKIuu
— MPU PElICHUH Y4YeOHBIX TMO3HABATEJbHBIX U TMPAKTUYECKUX 3a7ad, MPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) padoTa ¢ uHpopMaLHeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMell: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B XOJ€ TUaora U/ uiu
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO FJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMTOJITHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYCCKONH pabOThI 10 MCCICTOBAHUIO CBOWMCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOCKTa, U (POPMYIHMPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}exTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYHICCTBIIATL CAMOKOHTPOJIb JACATCIIBHOCTH Ha OCHOBC CaMOaHalln3a H
CaMOOLCHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yriyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHETO 00Iero o0pa3oBaHus BKIIOUYAIOT Clienu(pruaecKue s
y4eOHOro npeameTa «XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH T10
OCBOEHUIO, MHTEPIPETAMN U NMpeoOpa30oBaHUIO 3HAHUM, BUABI EATEIBHOCTH 10
MOJIYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Yy4eOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYaIlUsX, CBA3AHHBIX ¢ XuMuen. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJbTAaThl IPEACTABICHBI 10 TOJaM
U3YYEHUS.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABIECHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ pojii B OOECIEYEHUH YCTOMYMBOTO



pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJOTUYECKOW, SHEPreTUYeCKOM U MHUIIeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHM HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPIHH, B OOECHEYEHUH PALMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTypbhl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3J0pPOBBIO M MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
SJIEKTPOHHass 00o0JIouka aroma, S-, P-, O-aTOMHBIE OpOWTAIM, OCHOBHOE H
BO30YKIEHHOE COCTOSIHMSL aToMa, TMOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIM4ecKas, BOIOPOIHA),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJIUTHUYECKAs JUCCOLMALNSA, CTENEeHb JIMCCOLIMALUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKUUU, CKOPOCTh XUMUYECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS SJIEKTPOIMTHYECKOW IMCCOLMALMU, TEPHOIUYECKUM
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHUs] DHEPIUU NPU XUMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MUPOBO33PEHYECKHE 3HAHNUS, JIEKAIIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XMMMUYECKUX SIBJICHUM; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJIIPHOM YpPOBHSX;
MPEACTABICHUSI O MEXAaHM3MaX XUMHUYECKUX PEaKUHUi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKaHHs, O XWMHYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMAaX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
coCTaBe, MOJIy4eHUH U 0e30MaCHOM MCMOJIb30BaHUH BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITYy U MPAKTUYECKOW AESITEIBHOCTH YEJOBEKa, OOIIMX Hay4HbIX
MPUHLHANAX XUMAYECKOTO ITPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA MPHU
ONMCAaHNUN HEOPIaHWYECKHUX BEIECTB U UX MPEBPALICHUM;

C(OPMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEaKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEIATH BAICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHMSX, BUJI XUMUYECKON CBSI3M (KOBAJICHTHAs,



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

c(hOpPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKOW CBSI3M U THUIA KPUCTAJUIMYECKOH pPEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
M0 UX COCTABY, XUMHUUYECKUE PEAKIIMU IO PA3IMYHBIM MMPU3HAKAM (YHCIIY U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3G (hEKTy peakiuu, W3MEHEHUIO CTeleHeH
OKHUCJICHHSI JJIEMEHTOB, OOpaTHUMOCTH, YYAaCTHIO Karajiu3aTopa U Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIaCCU(pUKAIMH
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI EPHOJUUYECKOTO 3akoHa [].
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOrO—YETBEPTOrO IMEPHUOJIOB
[lepuomnueckoir  cucremsl .M.  MeHneneeBa, uWCOONb3ysd  TMOHATHUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUS aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHnd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ WM.
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIEKTPOHHBIX 000JIOUCK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXK]y HEOPTaHMYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

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

chOpPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHHS
XAMHUYECKUX PEAKIMN C y4ETOM HUX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKUMH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpoB, a TAaKXKe XapakTep CMEIICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [larense);

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



oOmue HaydyHbIE TMPUHINANBI XUMHYECKUX TPOU3BOJICTB; IE€JIECO00Pa3HOCTD
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOIIEHUS PUCK-TIOJIH3a,;

c(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHWK O METOJAaX HAyYHOTO
MO3HAHWS SIBJICHUW TPHUPOIBI — HAOIIOJEHUE, W3MEpPEHHE, MOJCIMPOBaHNUE,
AKCIIEPUMEHT (PEATbHBIN W MBICIICHHBIN ), UCITOJIB3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MTPU IKCTICPUMEHTAILHOM HUCCIIEOBAaHIH BEIICCTB
U Uil OOBSCHEHHS XHUMHUYECKHX SBIICHWH, HWMEIONUX MECTO B TIPHUPOJIE,
PAKTUYECKOH JEATeIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISIBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMU W TIPEJCTABICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUAIHLHOTO €IMHCTBA MHPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIIOBOTO A dexra
peaxIuu; 3HauY€HHUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT W IIENouYed ¢
W3BECTHOM CTEMEHBIO IUCCOIMAINK; Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOJyKTa PEAKIMHU, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAAaHO B BHJIE PAcTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MpUMecH ); JOTU BBIXO/A MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH Tra30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJIUTH
XUMUYECKUNA  JKCIIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMpPEIeTICHUE
CpeIbl pacTBOPOB BEIIECTB C IMOMOINBIO WHAWKATOPOB, W3yYCHHUE BIUSHUS
pasnuYHBIX  (AKTOPOB HA  CKOPOCTh XWMHUYECKOW PpEaKIMH, pEIICHUE
OKCIIEPUMEHTANLHBIX 3adad 1o Temam «Metamey u  «Hemertammey) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (HopMyIHpOBaTh L1E€Th UCCICIOBAHUS, IPEACTABIAThH B PA3IMYHOM
dbopMe  pe3yNbTaThl  JKCIEPUMEHTa, aHAJIU3UpPOBaTh W  OICHHWBATh  HMX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM u j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIMSAMH TIO BBITOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, AKOJIOTMYECKH IEIeCO00Pa3HOr0 TMOBEACHHUS B OBITY W TPYAOBOM
NEATETLHOCTH B IEJISIX COXPAHEHUS CBOETO 370POBbS, OKPYKAIOMICH TMPUPOTHON
Cpembl H JOCTIKCHHs €€ yCTOWYMBOTO PAa3BHUTHs, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBHIE OPTAaHU3MBbI OIMPEACIIEHHBIX HEOPTAHMYECKUX
BEIIEeCTB, MOHMMas cMbIc rmokasarens [1JIK;



c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMAaIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TemaTuuyeckoe NVIAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. HazBanue
11 [ToBTOpEHNE OpraHN4ECKON XUMHUH ) 1
Hroro 5
Pa3nen 2. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepnoanueckuii 3aKoH
2.1 u [lepuonnueckas cucTeMa XMMHUYECKUX 9
anemenToB /I. 1. Menaeneera
Crpoenue BemectBa. MHOrooOpasue
2.2 P P 14 1
BELIECTB
2.3 XUMHUYECKUE PEAKITIH 39 1 3
Hroro no pazneny 62
Pa3nen 3. Heoprannueckas xumusi
3.1 Hemerannsl 63
3.2 Mertanib 52 2
Hroro no pazneny 115
Paznen 4. Xumus 4 :Ku3Hb
Mertobl TO3HaHUS B XUMUU. XUMUS U
4.1 33 1

KHN3Hb




[IpakTUKyM 1O PELIEHUIO PACYETHBIX

4.2 23
3a1a4

Uroro mo pazneny 56

OBHIEE KOJIMYECTBO YACOB I10 238

I[TPOTPAMME




IHoypouHoe miiaHupoBaHue

11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@poBbie
/i Tema ypoka Beero Kourposbnble IIpakTHyeckue f:syqe}mﬂ :Iﬁ[?;EOBaTeJILHLIe
padoThI padoThbI pecypenI
1 Wuctpykrax no Th. TXC A.M. 1
Bbytneposa. M3omepus
5 Tunel XUMHUYECKUX peaKLUi B 1
OpraHN4eCKON XUMHH
Knaccudukanus opraHuuecKux BEIIeCTB.
3 3aBUCUMOCTE CBOIICTB BEIIECTB OT 1
CTpOEHUSA
4 BxoaHO1 KOHTPOJIb IO OPraHUYECKON 1 1
XUMUHU
AHanus pe3yabTaToB KOHTPOJIBHON padOThI
) 1 KOppEKLIMs 3HaHUH 10 TeMe 1
«Opranuyeckast XuMHUsH
5 Atom. CocTaB aTOMHBIX SIJED. 1
XumMuyeckun aneMeHT. M30Tomnsl
7 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB, 1
KBaHTOBBIE UnCIa
8 Kiaccudukamnms XuMruaeckux 3J1eMEHTOB 1
(s-, p-, d-, f-omemenTsI)
9 Pacnipenenenue 371eKTpOHOB IO ATOMHBIM 1

opouTanim




10

DNEeKTPOHHBIE KOH(PHUTYpaIlud aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH

11

12

13

14

DNEeKTPOHHBIE KOH(PHUTYpaIUK HOHOB.
DNeKTpOOTPULIATETLHOCTh

[Tepuonnueckuii 3akon u I[leprnonnueckas
CHCTEMa XMMHUYEeCKHX deMeHToB /. 1.
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XMMUYECKHX 3JIEMEHTOB U 00pazyeMbIX
VMU IIPOCTBIX U CJIIOXKHBIX BELIECTB 110
IpyIIIaM H Iepuoaam

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

15

Bunnl xumnueckou cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBsizb. MexMoIeKyIspHbIe
B3aMMO/JICHCTBUS

16

BaneHTHOCTB U BaJIEeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM

17

18

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKIJIAaTypa

BemectBa MOJICKYJISIPHOT'O U
HEMOJICKYJISIPHOTO CTPOCHUA. Tunel
KPpUCTAJUINYCCKUX PCUICTOK U CBOMCTBa
BCIICCTB




IlonsTue o AUCHICPCHBIX CUCTCMAX.

19 [IpencraBienue o KOJIOUIHBIX pacTBOpPax

20 HctuHHBIC pacTBOPHI: HACHIIIICHHBIE H
HEHACBIIICHHBIE, PACTBOPUMOCTH

21 Kpucranioruaparst

29 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU
pacTBOpOB
Pemenue 3a1a4 ¢ ucnonb30BaHuEM

23 MOHATHUH '"MaccoBas J10J1s1 paCTBOPEHHOTO
BemiecTra", "MoJsipHas KOHIEHTpanus"

24 Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

o5 CucremaTu3aiys 1 0000IICHHE 3HAHUN 110
TeMe

26 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
TeMe
KonrtponbHas pabora o temam "Ctpoenue
aroma. [lepuoauueckuii 3aKOH U

27 [leproanueckas cucTeMa XUMHYECKUX
anemenToB J[. . Menpaeneera", "Ctpoenue
BemiecTBa. MHoroo6pasue BemniecTs"
AHanu3 pe3yiabTaToB KOHTPOJIBHOM paOboThI

28 Y KOppeKIus 3HaHui 1o teme «CTpoeHue
BEIIECTBA»

29 Krnaccudukanusa XuMHUuecKux peakiuii B
HEOPTaHWYECKOH M OpraHN4eCKON XUMUU

30 3aK0H COXpaHECHHS MaCcChl BEIIECTB




3aKOH COXpaHEHMsI U ITPEBPALLICHUS

31 SHEPI'UU IPU XUMUUECKUX PEAKIIHAX

32 TemnnoBbie 3PHEKTH XUMUYECKUX PEaKIIHiA

33 TepMmoxuMuyecKkne ypaBHEHUS

34 Brraucienus mo ypaBHEHUSIM XUMHUECKUX
peaKiuii ¥ TEePMOXUMUYECKUM YPaBHEHUSIM

35 Bbruncienus no ypaBHeHUSIM XUMHUECKUX
peakuii ¥ TEepMOXUMUYECKUM YPaBHEHUAM

36 CKOpOCTh XMMHUYECKOH peaKium, e
3aBHCUMOCTh OT pa3iMyHbIX (DaKTOPOB.

37 3aKoH JIEHCTBYIOIINX Mace

38 3aBHCHUMOCTb CKOPOCTH PEAKIH OT
TeMIepaTypbl

39 Karanus u xaTanu3aTopsl

40 ["'oMoOreHHbIe U TreTepOreHHbIE PeaKIu
[IpakTuueckas padbora Ne 1 mo Teme

41 "BnusiHue pa3nuyHbIX (GaKTOPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

42 OOpaTumble U HEOOPATHMBbIE PEaKLIUH.
XHUMHUYECKOE PAaBHOBECHE

43 KoHcTaHTa XMMHUYECKOTO paBHOBECHUS

44 [Ipunnun Jle Hlarense

45 [Ipunnun Jle arense
[IpakTuueckas pabora Ne 2 o Teme

46 "BnusiHre pa3nuuHbIX (PaKTOPOB Ha
MOJIOKEHHE XMMUYECKOTO paBHOBECHUS "

47 DNEeKTPONUTHYECKAs TUCCOITUAIIHS




48

CreneHp IUCCONUAIAN

49 CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI

50 Honnoe mpousseaenue Boasl. Cpena
BOJIHBIX PaCTBOPOB

o1 Bonoponnsiii nokasarens (pH) pactBopa

52 IMuaponus coneit

53 HeoOpatumelii ruaposmns

54 Peaxnuu, mpoTekaronye B pacTBOpax
AIIEKTPOJIUTOB
[IpakTnueckas padora Ne 3 o reme

55 "XUMHUYECKUE Peaklui B PaCTBOpax
3JIEKTPOJIUTOB"
OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC

56 peaknuu. BaxxHeWme OKHCITUTENN U
BOCCTaHOBUTEIN

57 Mertona s5ekTpoHHOr0 6anaHca

58 MeToa 351eKTpOHHO-UOHHOTO OalaHca
VYnpaXHEeHUs! B COCTaBICHUN

59 OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii
VYnpaxHeHus: B COCTaBICHUU

60 OKHCIIUTEIHbHO-BOCCTAHOBUTEIbHBIX
peakuuit

61 DJEeKTPOIIN3 PaCTBOPOB U PACIlJIaBOB
BEIIECTB

62 DNEeKTPOIN3 PACIJIaBOB U PaCTBOPOB

BEILECTB




63

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

64 Pemenue 3amau pa3aMvHBIX THIIOB

65 CucreMaru3anus 1 0000IIeHHE 3HAHUI 110
Teme "XuMHUYECKUE peakiuu"

66 KonrponsHas pabora o teme
"Xumuueckue peakuuu"
AHanu3 pe3yJabTaTOB KOHTPOJIBHON pabOThI

67 Y KOPPEKIMs 3HAaHUH 110 TeMe
«XMMHYECKHUE PEAKLIHI
ITonoxeHue HEMETAIIOB B

68 [Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB

69 du3nyecKkre CBONMCTBAa HEMETAIIIIOB

70 AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpOJia, cephl, hocdopa u yrieposia)

71 Bonopon: nonydenue, pundeckue u
XUMHYECKHE CBONCTBA

79 Jleryune BOJIOPOIHBIE COCTUHEHUS U
THJIPUJIBI METAJUIOB
["anmoreHsl: HaXOXKACHHUE B IPUPOJIE,

73 CTIOCOOBI OTYYCHUs, PU3NUECKUE
CBOMCTBa

74 XHWMHUYECKHE CBOMCTBA TaJOreHOB

75 ["asioreHoBOIOPOIBI

76 Baxwuerimume kucmopoacoaepxamnime

COCIMHCHU IaJIOTCHOB




JlabGopaTopHbIie 1 IPOMBIIIIICHHBIC

7 CIOCOOBI MOJTyYEHHUSI TaJIOTSHOB. 1
[IpuMeHeHue rajioreHoB U UX COEUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue

78 JKCIIEPUMEHTAJIBHBIX 3374 110 TEME 1
"Tanorensr"

79 Penrenue 3a1a4 1 BBIOTHEHHE 1
yIIpa)XKHEHUH 110 TeMe «l alloreHs»

80 Kucnopon: nabopatopHbie u 1
MIPOMBIIICHHBIE CITOCOOBI IMOTyYCHUS

81 OU3NYECKUE U XUMUYECKUE CBOMCTBA 1
KHCIIOpO/a

82 O30H 1

83 [TpuMeHeHne KHCIOpOo1a M 030HA 1

84 OKCcHIBI U IEPOKCH/TBI 1

85 [lepokcua Bogopoia U ero Npou3BOJHBIE 1

86 Pemrenue 3a1a4 pa3InyHbIX THITOB 1

87 Cepa: HaxOJEHUE B IPUPOJIE, CITOCOObI 1
NoJIyyeHHus, GU3nUecKre CBOMCTBa

88 XUMHUECKUE CBOICTBA CEPHI 1

89 CepoBogopon 1

90 Cynbdubt 1

91 Kucnoponcoaepxaiiue coeTMHEHUsI CEpbI 1

92 CepHHUCTHIH Ta3 1

93 CepHblii aHTUJIPU]T U CEpHAs KUCIIOTa 1

94 OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI 1




[Tpaktuyeckas pabora Ne 5. Pemenue

95 IKCIICPUMEHTAIIbHBIX 3a1a4 110 Teme "Cepa 1
U €€ coequHeHus"

96 [TpumeneHue cepbl 1 €€ COeTUHEHUI. 1

97 A30T: HaX0XKIEHHE B IPUPOJIE, CIIOCOOBI 1
MOy YCHHS

98 DU3NYECKUE U XUMUYECKUE CBOKMCTBA 1
azora

99 AMMmuak 1

100 Conu ammoHUs 1

101 Hutpuas 1

102 Oxkcupasl a30Ta 1

103 A3OTHAs KUCIIOTA U €€ COITN 1

104 Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHI 1

105 [IpuMeneHue a30ta U €ro CoeAMHEHUHN 1

106 A30THBIE y100peHUs 1
CoenuHeHHUs a30Ta B OKUCIUTEILHO-

107 BOCCTAHOBUTEJIbHBIX PEAKLUAX 1
(0obo0mIeHre U cucTeMaTr3alys 3HaHUN )

108 ®dochop: HaxOkKIAEHHUE B IPUPOJE, 1
CIOCOOBI MOTYYEHUS
duznyeckue U XUMHUIECKHE CBONCTBA

109 1
docdopa

110 ®ochun u pochuabt 1

111 Oxcunpl pocdopa 1

112 docdopcoaepraie KUCI0Thl 1

113 Comu pochopHO KUCITOTHI 1




114

[Tpumenenue hocdopa u ero coeNUHEHUH

115 dochopHbie y100peHHs

116 Cucremaru3zanus 1 00001IeHNE 3HAHUH 110 1
teme "A3oT u hochop u ux coenuHEHH"
[TpakTuyeckas padora Ne 6. Pemenue

117 9KCIIEPUMEHTAJIBHBIX 331a4 110 Teme "A30T 1
u pochop u ux coenuHeHHU"
Yrnepos: HaxokIeHUE B IPUPOJIE,

118 AJUIOTPONHBIE MOAU(UKAIUY; (pU3HUecKue 1
Y XUMUYECKHE CBONCTBA, IPUMEHEHHE

119 Okcup yraepoaa(ll), okeua yriepona(lV)

120 VYronbHas KUCIIOTa U €€ COJIH

121 Pemenue 3amay pa3aMvHBIX THIIOB
Kpemuuii: Hax0xkIeHUE B IPUPOJIE,

122 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U 1
XMUMHUYECKHE CBOUCTBA

123 Oxcup kpemuusi(1V), kpeMHueBast KUcioTa, 1
CHJTUKATHI

124 IIpumeHeHne KpEMHUS U €T0 COETMHEHNN 1

125 Crexio, ero moyry4eHue, BUAbl CTEKIIa 1

126 Pemrenue 3amay pa3nuyHbIX TUIIOB 1

127 Pemrenne 3ama4 pa3inuyHbIX TUIIOB 1

128 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 1
teme "Hemerannsr"

129 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 1

TeMme "Hemeramisr"




KonrponsHas pabora o teme

130 "Hemeraser"

131 AHanu3 pe3yJbTaTOB KOHTPOJIbHON
paboThI, KOPPEKIIUS OMINOOK

132 [Tonoxxenue metaiuioB B [lepuoanyeckoii
CHCTEME XUMHUYECKUX HJIEMEHTOB

133 OcoOEeHHOCTH CTPOEHUS SIEKTPOHHBIX
000J104eK aTOMOB METAJLJIOB

134 OO0mue ¢puznyecKkrue CBOMCTBa METAIIIOB.
[IpuMeHeHrne MEeTaIoB B OBITY U TEXHHUKE

135 CmuiaBbl METaIOB

136 Kopposus mertaios

137 Pemenue 3amay pa3aMvHbBIX THIIOB

138 DNEKTPOXUMHUECKUN Psiji HAllPsDKEHUN
METaJIOB

139 O61mue crnocoObl MOTYYEHUST METAIIOB
OOm1as xapakTepucTika MetauioB |A-

140 rpynnsl [lepuoanueckoit cucteMsl
XMMHUYECKHUX 3JIEMEHTOB

141 Hatpuii n xanuii: nonydyenue, puznueckue
U XMMUYECKHE CBOWCTBA

142 [IpuMeHeHMe MEeT0YHbIX METAIIIOB U UX
COETUHEHUN
Oom1as xapaktepuctuka MetayuioB |A-

143 rpynnsl [lepruoanueckoit cucteMsl
XMUMHUYECKHX 3JIEMEHTOB

144 Marnaunii 1 ero coeTUHEHUS




145

Kanpimii u ero coequHeHus

HpI/IMCHCHI/Ie Martaus, KaJJbIlMAa U UX

146 .
COCAMHEHU I

147 JKECTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHeHus

148 AJIOMUHHI: TIOTy4YeHue, pusnueckue
CBOMCTBA, IPUMEHEHUE

149 XUMHUYECKUE CBOMCTBA ATFOMUHUS

150 AmdoTepHbIe CBOWCTBA OKCHA U
TUIPOKCH/IA ATFOMUHHUS

151 I'1IpOKCOKOMIUIEKCHI ATFOMHHUS, HX
MIPUMCHCHUE

152 Pemenue 3amay pa3aMvHbBIX THIIOB

153 Pemenue 3an1a4 pa3nuyHbIX TUIIOB
IIpakTryeckas padora Ne 7. Pemenue

154 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"MeTtasl IJ1aBHbIX oArpymnm"”

155 O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
TeMe "MeTauiel M1aBHbIX oArpymm"
OO6m1ast XxapakTepruCTHKa METAIIJIOB

156 no6ouHbIx noarpynn (b-rpymnm)
[lepuonnyeckoil cuCTEMbl XUMHUECKUX
3JIEMEHTOB
OCc00EHHOCTH CTPOCHHS aTOMOB METAJLIOB

157 nobouHbIx noarpymnn Ilepuoanueckoit
CHCTEMBI XUMUYECKUX AJIEMEHTOB

158 du3nyecKkue U XUMHUIECKHE CBONCTBA

Xpoma




Oxcuppl u ruapokcuabl xpoma(ll),

159 xpoma(lll) u xpoma(VI) 1

160 XpoMaThl ¥ JUXPOMAThI 1
3aBHCHUMOCTH KHCJIOTHO-OCHOBHBIX H

161 OKHCJIUTENHHO-BOCCTAHOBUTEILHBIX 1
CBOMCTB OT CTENEHH OKUCIIEHUS MeTaa

162 Maprasnert

163 CoenuHeHus Maprasiia

164 [TepmaHTaHaT KaJIHs, €T0 OKUCIUTEIHHBIC 1
CBOMCTBa

165 XKene3o - XUMUYECKUH SIIEMEHT U TIPOCTOE 1
BeniecTBo. Pu3HUECKHe CBOMCTBA JKelle3a
dusnyeckre 1 XMMHYECKHE CBOMCTBA

166 xene3a. [lomydyenue u npumeHeHune 1
CILJIABOB JKeJie3a

167 Coenunenus xenesa (II)

168 Coenunenns xenesa (111)

169 CoenuHeHUs Kelle3a B OKMCIUTEIBLHO- 1
BOCCTAaHOBUTEIHHBIX PEaAKIUIX

170 duznyeckre 1 XUMHUYECKHE CBOMICTBA MEIN 1

171 CoeauHeHUS MeIH

172 [IpuMeHneHue Meu U ee COeTMHEHUM
du3nyecKre 1 XMMUYECKHE CBOMCTBA

173 1
IIMHKA

174 CoenuHeHus UHKA. [ MIPOKCOKOMILIEKCHI 1

IIUHKA




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 1O

175 " "
teMe "MeTaiel MOOOYHBIX MOATPYIII

176 O06o0muieHne 1 cucTeMaTu3alys 3HaHUH 110
Teme "MeTaisl TOOOYHBIX ToArpym”
[TpakTrueckas padota Ne 8. Pemenue

177 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"MeTasibl TOOOYHBIX TOATPYII"

178 Pemenue 3amay pa3aMvHbBIX THIIOB

179 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
O00011IeHIE U CUCTEMATHU3AIUS

180 M3Y4YEHHOT'0 MaTepuaa 1o TemMe
"Meramnbt"
O06o0meHne 1 cucTeMaTHU3aIUs

181 M3Y4YEHHOI'0 MaTepuasa 1o TeMe
"Meramnbt"

182 Kontponbnas padota nmo teme "Mertanibr"

183 AHanu3 pe3yiabTaToB KOHTPOJIBHOM
paboThI, KOPPEKIHUS OMINOOK

184 Ponpb xumun B o6ecrieueHu yCTOWYMBOTO
Pa3BHUTHS YEJIOBEYECTBA

185 [TonsiTHE O HAYYHBIX METO/IAX
WCCIICIOBAHMSI BEIIIECTB

186 HayuHble pUHITUIBI OpraHU3aIiH
XUMHYECKOTO IPOU3BOICTBA.

187 [TpouzBoacTBO amMmMuaka

188 IIpon3BoacTBO MeTaHOIA

189 [Tpon3BOICTBO CEPHOM KHCIIOTHI




HpOMBIH_UIeHHBIG CIIOCOOBI MOJIy4YCHUA

190 . 1
BaKHEHMIIINX METAJIOB U CIIJIaBOB

101 XUMHUYECKOE 3arpsi3HEHUE OKPYKArOIIeH 1
CpEeIIbl U €0 TIOCIICICTBUS
[IpobieMa 0TX0A0B ¥ MOOOYHBIX

192 1
MPOJTYKTOB

103 [Tosry4yeHne BEICOKOMOJICKYIISIPHBIX 1
COETUHEHUN

194 Poib xuMuu B 00ecrieueHUN 1
IHEPreTHYECKON 0€3011aCHOCTH.

195 [IpupoanbIil ¥ MOMYTHBIN HEQTAHOI razbl 1

196 Hedts u ee mepepaboTka 1

197 XHUMHS ¥ 3I0POBbE YEIOBEKa 1

198 JlexapcTBeHHBIE CpECTBA. 1

199 [IpaBuiia uConb30BaHus JIEKAPCTBEHHBIX 1
MpernapaToB

200 Ponp xumuu B pa3BUTUHM METULIUHBI

201 XUMUS U OCHOBHBIE KOMIIOHEHTEI

202 [Tumessle oOaBKU

203 Ponp xumun B 00ecriedeHUH UIIECBOM 1
0e30macHOCTH

204 Kocmernueckue u napromepHbie cpeicTBa 1

205 BrrToBas xumus
[IpaBuia 6€30MacHOTO UCTIOIH30BAHUS

206 IpernaparoB ObITOBOM XUMHHU B 1
MOBCEIHEBHOMN KU3HHU

207 XHUMHS B CTPOUTENBCTBE 1




208

IlemeHT 1 GeTOH

209 XUMHS B CEIBCKOM XO3SICTBE

210 Opranudeckre 1 MUHEPAIIbHBIE y100peHus

211 CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC
MaTepHasbl, KPaCKH, CTEKJIO, KEpaMUKa

212 Marepuansl 111 SJIEKTPOHUKH

213 Hanorexnonoruu

914 CucremaTu3anus 1 0000I1IeHHEe 3HAHUH TT0
TeMe

915 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
TeMe

216 Hrorosas KoHTpoJIbHAsT paboTa
Hcnonb3oBanue 3HaHUN GUBUKH U

217 MaTEeMaTHKU MPU PELIeHUH 33134 10
xuMuH. OCHOBHBIE TUIIBI PACUETHBIX 3a/1a4
M0 XUMUU

218 ["a3b1 1 ra30BbIE 3aKOHBI

219 Cwmecu razos

220 OObeMHbIe OTHOIIIEHUS Ta30B

291 BriBoa hopmyin coenHEeHNH IO MacCOBBIM
JIOJISIM XUMHYECKUX JICMCHTOB

299 BriBog popmyin coequHeHuit no
MPOYKTaM CKUTAHUS

993 BriBoj hopmyir coeTMHEHUS 110
YpaBHEHUIO PEAKIIUU

994 PactBopumocTs BemecTB. CriocoOsbl

BBIPAXKXCHUSA KOHOCHTpAIHUH paCTBOPOB.




MaccoBas u o0beMHast 1o1s1. MonspHast u

225 1
HOpMaJIbHasi KOHIICHTPALIHS

226 CwmemniuBaHue pacTBOPOB

227 [TpaBuso "kpecra"

998 Brraucnenue cBg3aHHBIE C 1
PacTBOPUMOCTHIO BEIIECTB

999 Brrurciienusi, CBsI3aHHbIEC C PACTBOPEHUEM 1
KPUCTAJJIOTHAPATOB
Brrumcnenus o ypaBHEHUSM

230 OKHCJIUTENHHO-BOCCTAHOBUTENLHBIX 1
peakuuii
KonnuecTBeHHBII pacyeT MpoueccoB

231 AJIEKTPOJIM3a B PACTBOPAX PA3IUIHBIX 1
COCIUHCHUI

932 Pemenwue 3a1a4 Ha BEIYHCIICHUE CKOPOCTH 1
XUMHUYECKHUX PEaKIIHiA

933 Boruncnenus mo TepMOXUMHUYECKUM 1
ypaBHEHUSAM

234 Borunicnenue paBHOBECHBIX KOHIIEHTpAIUiA 1

235 Pemrenue 3ama4 MOBBIIIIEHHON CIOKHOCTH 1

236 Pemrenne 3a1a4 MOBBIMIEHHON CIIOKHOCTH 1

237 Pemenue 3ama4 MOBBIIIIEHHON CIIOKHOCTH 1

238 Pemrenne 3a1a4 MOBBIMIEHHON CIIOKHOCTH 1

OBIIEE KOJIMYECTBO YACOB I10 938

[MPOT'PAMME







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

» Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepeaun B.U., /Ipo3ngos
A.A., Jlyaun B.B.; nox penakiueii Jiyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO
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