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MHNOACHUTEJBHASA 3AIINCKA

Pabovas nmporpamMMa o XMMUH Ha YpOBHE CpeHEr0 0011ero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oeneparnuny, TpeOOBaHUM K pe3yabTaTaM 0CBOeHUA deepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom KoHuemniuu mnperomaBaHus
yuebHoro mpenmMera «XuMHs» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit ®deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MMPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHsl BocniuTanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacmopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-HAy4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEeHIUPOBAHHOTO, NPOPUIBHOTO OO0y4YEHHs, MPU3BAHO
obecrieunTh 0011€00pPa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO JUISl aJJalTallK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MmpodeccHoHalbHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON U3 IPUOPUTETHBIX AUCHHUTUIHH.

B nporpaMMe no XMMUM Ha3Hau€HUE IMpeAMeTa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH IIeJIeH, COfiep KaHusl, pe3yJIbTaTOB 00y4eHUs! U TpeOOBaHUN K YPOBHIO
HNOJArOTOBKHM  BBITYCKHUKOB. CBHUJIETENBCTBOM TOMY SIBIISIIOTCS — cienyromue  (QyHKIuH,
BBINOJTHSIEMBIE TIPOTPaMMON IO XUMUU:

¢ UHPOPMALIMOHHO-METOJJMUECKAs, pealu3als KOTOopol oOecrneyrBaeT MOJIy4YeHHe
IPEJICTaBICHUS O LIEJSAX, COJAEp)KaHUM, OOIIel cTpaTeruu OO0y4deHHs, BOCIIUTAHUS U Pa3BUTUS
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

® OpraHu3alMOHHO-TUIAHUPYIOLIasl, KOTOpas MpelycMaTpuBaeT OIpe/ieieHIe: IPUHIUIIOB
CTPYKTYpUPOBAHHUS U TIOCIIEI0BATEIILHOCTH U3YU€HUs Y4eOHOro MaTepuasa, KOJIMYECTBEeHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOA0B K (DOPMUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJSI M OIIEHKH O0Opa30BaTENIbHBIX JOCTHKEHUH OOYyYalolmMxcs B paMKax MTOTOBOM
aTTectaluuu B (popMe €AMHOT0 TOCYJapCTBEHHOTO IK3aMeHa 10 XUMUH.

[Iporpamma 1t yriryOJIEHHOTO U3YUE€HUS] X UMHH:

® yCTaHaBIIMBAaET MHBAPHAHTHOE MPEIMETHOE COJepKaHHe, 00s3aTeNbHOe ISl U3yUEHUs B
paMKax OTAEIbHBIX MpoQuIIeH, MpeTycMaTpUBACT paclpeielieHue U CTPYKTYpPUPOBAaHHUE €ro 1o

KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3ieiaM Kypca;
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e 1aéT MPUMEPHOE paclpesielieHne Y4eOHOro BPEMEHH, PEKOMEHIYyeMOro il M3y4YeHUs
OTJIENbHBIX TEM;

e [IpejJIaraeT NPUMEPHYIO MOC/IEA0BaTEIbHOCTh U3yUeHHs Y4eOHOro MaTepualia ¢ y4éTomM
JIOTUKH IIOCTPOCHHUSA Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e Na€T METONMYECKYI0 MHTEpPIpPETaluI0 LelNed W 3a7ad U3y4deHHs IIpeaMeTa Ha
yIIIyOJ€HHOM ypOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHEro OO0IIero
o0pa3oBaHMs, COJECPKATEIBHONM XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJbTAaTOB OCBOEHUS
OCHOBHOI 00pa3oBaTeNbHON TpOrpaMMbl CpefHero oO0mero oOpa3oBaHUS (JIMYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), @ TAKXKE C YUETOM OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHBIX
JecTBUI 00y4aroLerocs o OCBOGHHUIO COIEPKaHUs IIPeIMeTa.

ITo BceM Ha3BaHHBIM MO3UIMAM B IIPOrpaMMe 10 XMMHH IIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydeHrueM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIEero o0pazoBaHus. 3a MpeieaaMu YCTaHOBICHHON
IpOrpaMMoOil 10 XUMHM 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepkaHUs yueOHOro
npeamera «XUMuUs» 0CcTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOMN COCTaBIISONIEH, KoTopas
JIOJIKHA OIPENENSIThCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO Mpo@uiis 00ydeHus.

B coorBerctBUM ¢ koHuentyaabHbiMH mHojoxkeHusMH PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro U yriy0iaEHHOro ypoBHEH B cucteMme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE Cpe/IHEro o011ero 00pa3oBaHMs XUMUS Ha YPOBHE YTI1yOJIEHHOTO U3YUEHUS HAlpaBJIeH Ha
pean3aiuio NPeeMCTBEHHOCTH C MOCIEIYIOIIUM ATarloM NOJy4YeHUs] XUMUYECKOTo 00pa3oBaHus
B paMKaX M3y4€HUs CIELMAIbHBIX €CTECTBEHHO-HAYYHbIX U XMMUYECKUX JAUCLHUIUIMH B By3axX U
OpraHu3alUsaX CpeAHero NpodeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBsA3M M3yuyeHHe IpeaMera
«XUMUS» OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha pacIiUpeHue U yriyOJeHHe TEOpeTHUeCKOn U
PAKTUYECKON MOATOTOBKHM OOy4aroUIMXcs, BHIOPABIIUX ONpeAenéHHbId npoduins o0ydyeHus, B
TOM 4YHCIE C MEPCIEeKTUBOW MOCIEIYIOMEro MOIy4eHHs XMMHYECKOro oOpa3oBaHHUS B
opraHuzanusax npodeccuoHanbHoOro oopasosanus. Hapsany ¢ atum, B ceere TpedoBanuii @I'OC
COO k miIaHupyeMBIM pe3ylbTaTaM OCBOEHHUS (enepaabHOH 00pa30BaTeNbHONW MPOrpamMMbl
cpenHero ooOmero oOpa3oBaHUS H3ydeHHE MpeaMera «XHUMHS» OPUEHTHPOBAHO TakKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS M COLIMAIbHOTO Pa3BUTHUS 00ydaromuxcs, Ha GopMHUpoBaHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUHN palMoHaTu3auu y4eOHOro Tpyna 1 000OIIEHHBIX
CHOCO0OB JESATEIHLHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HaIIPEIMETHBIA XapaKkTep.

CocraBnsiromiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOTO M3Yy4YEHHS SIBISIOTCS
yrayonéHuaeie Kypceel — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumus». [Ipu

OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3alMy COJEpKaHUS ITUX KYpCcOB B



mporpamMme Mo XUMHUHU 3a OCHOBY MpUHATHI nojoxkeHus ®I'OC COO o paznuumsx 6a30BOro u
yriayO0nE€HHOrO ypOBHEW U3yUEHUS PEAMETA.

OcHoBy cozaepxaHus KypcoB «Opranuyeckas xuMmus» U «OOmas u HeopraHudyeckas
XUMUS) COCTABJIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3YyY€HHMs NpeAMeTa. JTa CUCTEMa 3HAHHUM IOJIy4aeT ONPEAeiIEHHOE TEOPETUYECKOe
JIOTIOJTHEHHE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonpmmmii  00BEM
dakrosornueckoro marepuana. Tak, Ha yriyOJIEHHOM YpOBHE M3ydeHUs MpeaMeTa obecriedeHa
BO3MOXXHOCTh 3HAYUTEIBHOTO YBEIWYEHHUS OO0bEMa 3HAHMM O XMMHYECKHUX DJJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN HA OCHOBE PACIIMPEHUS U YIriyOJeHHs MPEACTaBICHUN O CTPOSCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs pPEeaKLMUi, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuognueckoit  cucTeMbl ~XMMHYECKHX  DJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUECKas CBsI3b 00BACHSAETCS C
TOUYKH 3pEHUS SHEPTeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKE C TOUKU
3peHHsi MeXaHu3MOB e€ oOpa3oBaHusl. M3yueHne TUIIOB peakuuii JONOIHsIETCS (HOPMUPOBAHHEM
MpeJCTaBICHU 00 AIIEKTPOXUMHUYECKUX MpOIeccax M 3JEKTPOIHM3E PacIUiaBOB UM PaCTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CHOCOOHOCTHU
COEIMHEHUH yJensercs oco0oe BHUMaHME BOIpocaM 00 3JIEKTPOHHBIX AP¢eKTax, O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIIUi.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMUMMHU YIIyOJIEHHOTO YpOBHS
U3y4YEHHsI IS KJIACCOB OTpeIeIEHHOr0 MpoduIIst (TJ1IaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIONTHEHUH K 0011el CUCTeMe MTPEeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tax, HanpuMep, B coJIepKaHUU IpeaMeTa Il KIIacCOB XUMUKO-(U3HUECKOT0 Npoduiist 60b110€e
3HaYeHue OynyT HUMEThb 3JeMEHThl ydeOHoro marepuana mo obmed xumuu. IIpu uzyueHun
npeaMeTa B JaHHOM Cllyyae akLEeHT Oy/eT cleslaH Ha OOLUIHOCTh METOA0B MO3HaHMS, OOIHOCTh
3aKOHOB M TEOPUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKyJsipHasi Teopus B
¢u3nKe), 3aKOHBI COXPAHEHMS] MacChl M SHEPruH, 3aKOHbl TEPMOAMHAMUKH, DJIEKTPOJIH3a,
IIPEJICTABICHNs] O CTPOCHHUH BEUIECTB U JPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OMOIOTHYECKOT0 POoduIs
OoJbIIMi yACTBbHBIA BeC OyJIeT MMETh OpraHuyeckas Xumus. B 3ToMm ciydae mpemocTaBisieTcs
BO3MOXKHOCTh J1s 00Jiee 00CTOSATENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alluy KJIETKU Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K MpPHUMEpPY, TaKHE CTPYKTypHbIE

KOMIIOHCHTBI, KaK JIMIIWIBI, 6CJ'IKI/I, YIJICBOAbI, HYKJICUMHOBLIC KHUCJIOTBI U APYruc. HpI/I 9TOM



3HaHUS O COCTABE M CBOMCTBAX IPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB
CIIy’)KaT OCHOBOH JIJIsl U3YYEHUs CYIITHOCTH MPOIECCOB (POTOCHHTE3A, ABIXaHHUSI, MUIICBAPCHUSI.

B mnane QopmupoBaHUS OCHOB HAYYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYyYHBIX
METO/I0B MIO3HAHHUA U OIbITA MPAKTUYECKOr0 IPUMEHEHUSI HAYUHBIX 3HAHUW MU3yYEHUE MpeaIMeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeAMETaMH, BXOISAIMMHU B COCTaB MPEAMETHBIX obJiacTel «EcTecTBEeHHO-HAYyUYHBIE MPEIMEThI»,
«Matemaruka 1 uHpopMaTuKa» u «PycCKuil sI3bIK U JINTEpATYypay.

[Tpu uzyyenun ydyeOHOro mpeamera «XUMHS» Ha YriIyOJI€HHOM YpPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
MEePBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHpPOBAHHE OCHOB HAyKM XHMMHH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JEATEIIbHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Pelienue 3Toil 3amaun Ha yriayOJI€HHOM ypOBHE HU3Y4YCHHS
IpeAMEeTa MPEANOoIaracT pean3aluio TaKuX LeleH, Kak:

¢ (hopMHpoBaHHE MPEACTABICHHUI: O MAaTePUAIILHOM €IUHCTBE MHpPA, 3AKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJICHUM IPUPOJIbI, 0 MECTE XMMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAylen
pomu B 0OECHEYCHHH YCTOWYMBOTO PAa3BUTHS UYEJIOBEUYECTBA: B PEHICHUH MPOOJIEM
HKOJIOTUYECKOM, IHEPTreTUUECKON M MUILEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MaTepUaloOB, HOBBIX HCTOYHUKOB OHHEPrUM, B OOECMEUEHUWH PAIMOHAIBHOTO
MPUPOIONIONB30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

® OCBOGHUE CHCTEMBbl 3HAHMI, JEXallluX B OCHOBE XHUMHMYECKOH COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (yHAAMEHTAIBHBIX TOHITHI, 3aKOHOB U TEOPUN XUMUH,
COBPEMEHHBIX MPEJCTABIECHUN O CTPOCHUH BEIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUs XUMHUYECKUX PEaKluid, O XUMHYECKOM pPaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX
cucreMax, 00 00X HAYYHBIX MPUHITUIIAX XUMHYECKOTO MPOU3BOJICTBA;

e hopmupoBaHre Yy OOydYalOIIUXCS OCO3HAHHOTO TOHUMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMUUYECKHX 3HAHWU N1 OOBSICHEHMS KJITIOUYEBBIX HUJIEH W MPOOJIEM COBPEMEHHOM
XUMHUH, A7 OOBSICHEHUS W TMPOTHO3UPOBAHUS SBIICHUH, WMEIONINX €CTeCTBEHHO-HAYYHYIO
MPHUPOJY; TPAMOTHOTO PEIIeHUsI MPoOIeM, CBI3aHHBIX ¢ XUMHUEH, MPOTHO3UPOBAHUS, aHATTN3a U
OIICHKH C TIO3UIIMH DKOJIOTHYECKON 0€30MacCHOCTH TOCIEACTBUN OBITOBON M MPOU3BOICTBEHHON
JEATETLHOCTH YEJIOBEKAa, CBA3aHHOM C XWMHUYECKUM TPOU3BOJCTBOM, HCIOJb30BaHUEM U

nepepaboTKOM BEIIECTB;



e yrIIyOJIeHHE TPEJCTABICHUA O Hay4yHBIX METOJaX IO3HAaHUS, HEOOXOAMMBIX IS
npUoOpeTEeHUs] YMEHUN OPHEHTUPOBATHCS B MUPE BEILECTB U O0BSICHEHU S XUMUYECKUX SIBIICHUH,
UMEIOIMX MECTO B MPHUPOJIE, B TPAKTUYECKOMN EATEIILHOCTH U TOBCETHEBHOM KU3HU.

Pabouas mporpamma cocraBieHa C y4eToM paboueil mporpaMmbl BOCIUTaHUsA. B 1uiane
peanu3aly IepBOOYEPEIHBIX 80CNUMAMENbHbIX U PA3BUBAIOIINX (YHKIUHI LEITOCTHON CUCTEMBI
cpeaHero oOIiero o0pazoBaHMs MPU U3YYEHHM IIpeaMeTa «XUMHsS» Ha yriayOJE€HHOM YpOBHE
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

®pa3BUTHE OOLICNIPUHATBIE HOPMBI IOBEIEHUs, MpaBWil OOLIEHUS CO CTapUIMMHU
(Y4uTensMu) U CBEpCTHUKAMH (IIKOJIbHUKAMU ), IPUHIUIIOB Y4eOHOW AUCHUTUINHBL;

® Pa3BUTHE MOPAJIBHOI'O CO3HAHMS U KOMIIETEHTHOCTH B PEILICHMHM MOPAJIbHBIX NPO0JIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA;

® [ICII0JIb30BAHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJiepKaHus y4eOHOro MpeaMeTa yepes
JIEMOHCTPAIHIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEACHNUS;

¢ hopMupoOBaHKE IIEHHOCTH 3I0POBOTO M 0€30MacHOro 0Opa3a KU3HH, YCBOCHHE INPABHII
WH/IMBUIYAILHOTO W KOJUIEKTHMBHOTO O€30ITaCHOTO TMOBEJICHHSI B YPE3BBIYAWHBIX CHUTYaAIUSX,
YIPOKAIOLIUX KU3HU U 310POBBIO JIIOJIEH;

® BOCTIUTaHUE YOSKAEHHOCTH B IMMO3HABAEMOCTH SIBIICHUI MPUPOIBI, YBAKECHHUS K TPOILIECCY
TBOpYECTBA B 00JACTU TEOPETHUECKUX M MPUKIAJAHBIX HCCIEIOBAaHUN B XUMHUHU, (popMUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® UHUIIMMPOBAHUE U TOJ/IEP’KKA UCCIIEI0BATEIbCKON AEATEIbHOCTH IIKOJILHUKOB B paMKax
peanu3aly MMU WHAMBHUIYAIbHBIX W TPYNIOBBIX HCCIENI0BATEIbCKUX IPOEKTOB, YTO JaeT
MIKOJbHUKAM BO3MOXKHOCTH TPUOOPECTH HABBIK CAMOCTOSITEIFHOTO PEIICHUS TEOPETHYECKON
npoOJIeMbl, HaBBIK TEHEPUPOBAaHUS M O(DOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXXUTEIHHOTO
OTHOIIEHHUsI K YYXUM HJesAM, O(QOpMIIEHHBIM B paboTax Jpyrux HcCieqoBaTesel, HaBbIK
nyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueii, apryMeHTUPOBAHHS U OTCTaWBaHUS CBOEH TOUKU
3peHHS;

® pa3BUTHE MOTUBAIMM K OOYUYEHHUIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO HAa OCHOBE YCBOCHHUS OOIIEUEIIOBEUECKUX [IEHHOCTEH;

® Da3BUTHE MMO3HABATEIIHLHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPUECKUX CITIOCOOHOCTEH
oOydaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOPa30BaHHUIO U
HEMpEepbIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MpOo(pecCHOHATBbHONH M OOIIeCTBEHHOM
NeSITebHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 37A0POBOM

o0pase K13HH;



e hopMupoBaHHE YMEHHMH ¥ HaBBIKOB Pa3yMHOTO TPUPOAONOIB30BAHUS, pPa3BUTHE
9KOJIOTHYECKON KYJIbTYphl, MPHOOPETEHHE ONbITa OOIIECTBEHHO-TIONE3HOW 3KOJOTHYECKOU
JESTEIIBHOCTH.

OO11ee yuCIo YacoB, MPEIYCMOTPEHHBIX JJISl M3yYCHHUS XUMHH Ha YIIIyOJICHHOM ypPOBHE
cpennero obmero oopaszoBanus, cocrapiseT 204 gacos: B 10 kinacce — 102 yaca (3 yaca B HefIeIn0),

B 11 kimacce — 102 gaca (3 gaca B Heenio).



COJEPKAHUE OBbYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA
TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yriepoad. XUMUYEcKas CBSI3b B OPraHMYECKHUX COCHUHECHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IEpEeKpHIBAaHHSI AaTOMHBIX OpOHUTANEH, G- U T-
cBsi3u. OpuHapHas, JBoWHAas W TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MoJeKyiax
opranuyeckux euecTs. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HAUE€HUE TEOPUHU CTPOEHUSI OPraHMUECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (popmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIUYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKYJNIax OpPraHUYeCKHX COECIUHEHUM
(MHIIyKTUBHBIA U M€30MEPHBIN 3P PEKTHI).

[Ipencrasnenue o kiaccupuKauu opraHUIecKux BemecTs. [loHsaTHe 0 GYHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX NPEICTABUTENEH.

OcoOenHoct M KilaccupuKaluusg  OpraHmyeckux  peakuuil.  OKuciauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCHEpUMEHTAJILHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMyd Ha MX OCHOBE, ONBITHI IO MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBIeHHe, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAHNE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesogopoabl.

Anxanbl. ['omonoruueckuil psii aakaHoB, oOmas (GopMyia, HOMEHKIATypa U M30MEpHUs.

DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN ANKAHOB, SP -THOPHIM3AINS aTOMHBIX

opOuTaneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.



XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMEUICHUs, U30MEPHU3ALNH, TETUAPUPOBAHNUSA,
UMKIU3aluY, [HPOJu3a, KpekuHra, ropeHus. [lpencraBieHue o0 MexaHU3ME peakUuil
pPaauKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs U IPUMEHEHHE aJIKaHOB.

[Muknoankansl. O0miast Gpopmysna, HoMeHKIaTypa u usoMmepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOWCTB MaiblX (IHUKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (IUKJIOTICHTAaH,
[IUKIIOTEKCaH ) IUKI0ATKaHOB. CrocoObI MOTYYeHUS U TPUMEHEHUE IIUKI0ATKAHOB.

Ankensl. 'oMonorudeckuii psij aikeHoB, 001as popmyiia, HOMEHKIATYpa. DINEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOGHHME MOJEKY/l AalKeHOB, Sp’-TMOpHAM3aIMs aTOMHBIX opOuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHast U TeoMeTpuueckas (LUc-TpaHc-) nuzoMmepus. Ousznueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAUHEHUS, 3aMELICHUS B O-
MOJIOKEHUE TMpU JBOMHON CBs3M, NoOJMMepu3aluu U okucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBsI3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHHE ATKEHOB.

Ankamuensl.  Kimaccudukammst — ankaaueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHEIE,
Kymynupogartule). OCOOEHHOCTHU JIEKTPOHHOTO CTPOCHUS U XUMUUYECKHX CBOMCTB CONMPSHKEHHBIX
nueHoB, 1,2- wu 1,4-npucoegunenue. Ilommmepusarus conpsokEHHBIX JTUeHOB. CrocOOBI
MOJIYYEHUS] U IPUMEHEHHUE aJIKaJNEeHOB.

Ankunbl. ['oMoornueckuii psij aakuHOB, oOmas GopMyia, HOMEHKIATypa U U30MEpHs.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QJIKWHOB, SP-THOpHUAM3AIUS aTOMHBIX
opbutaneit yriepona. Puznueckue CBONCTBA AIKWHOB. XHMHUYECKHE CBONCTBA: peEaKIUU
MPUCOECIUHEHUS], TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KUCIoTHBIE CBOICTBA QJKHWHOB,
MMEIOUINX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklMM Ha TPOiHYIO CBA3b. CroCOObI
MOJTYyYEHUS U IPUMEHEHNE AJIKUHOB.

ApomaTtudeckue yrieBoaopobl (apeHsl). ['omonorudeckuii psii apeHoB, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa O€H30jJa M €ro roMOJOroB: peakluu
3aMeIneHns B O€H30JbHOM KOJIBIIE W YTJIEBOJOPOAHOM paJHKaje, PeakiMu MPHUCOCTUHEHUS,
OKHCJICHHE TOMOIIOTOB OeH3oma. [IpencraBneHne 06 OpUEHTHUPYIOIIEM IEHCTBUN 3aMECTUTENEH B
OCH30JILHOM KOJIbIIE Ha TMpHUMepe AIKWIBHBIX PAIUKAIOB, KapOOKCHIBHOH, THAPOKCUIHHOM,
aMUHO- W HHUTPOTPYIMIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XWMHUYECKHX CBOWCTB CTHpPOJIA.
[Tommumepuzarus ctuposa. CriocoObl MOTyYeHUs U TPUMEHEHNE apOMAaTUUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. I[lonyrusie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIH

yrojib U NOpoOAYKTHI €ro nepepa60TKH. Cnoco0Ob1 nepepaGOTKH HC(I)TI/II NEepCroHka, KpCKUHI



(TepMHUYECKH, KaTaTuTU4YeCKuid), pudopmunr, nmuponu3. [IpoaykTel nepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH H B OBITY.

['eHeTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHAHOTPYIIy, aMuHorpymmy. JleiicTtBue Ha
rajoreHNpPOU3BOIHBIE BOJHOIO W CIHMPTOBOrO pacTtBopa wEnoun. B3aummopeicTeue
JUTaJOTEHAIIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE W NPHU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHud: H3y4YeHHE
($u3HYECKUX CBOMCTB YIJIEBOAOPOJOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIIUi YIIIEBOLOPOIOB
pa3IMyYHBbIX KiaccoB (oOecliBeunBaHWE OpPOMHOW WM MOJHOM BOJBI, pacTBOpa IepMaHTaHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIICHAa C aMMUAYHbIM pacTBOPOM okcuza cepedpa(l)), kauecTtBeHHOe
oOHapyXeHHe YIiiepoJa M BOAOPOJAa B OpPraHUMYECKUX BELIECTBAX, IOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HaKOMiIeHHE ¢ Koyutekuusamu «Heptb» m «Yrompy», ¢ obOpasmamu
IIacTMacc, KaydykoB M  PE3UHBI, MOJAEITUPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOAOB H
TaJIOTeHIIPOU3BOJIHBIX YIIIEBOJOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHeHUsl.

[IpenenbHble OnHOATOMHBIE cHUPTh. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja u
sTa”ona). ['omonornyeckuit psia, obuas popmMyina, H30Mepus, HOMEHKIATypa U KIacCU(PUKAIIUA.
Ou3nyecKkue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHHPTOB. BOJOpOAHBIE CBS3U MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKI[MH 3aMEeIlleHus, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICHCTBHE C OPraHNYECKUMHU U HEOpraHUYECKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CcHUpThl. JleiicTBHe 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJTyYeHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaToOMHbIE CHUPTHI — ATHJIEHTIWKONIh W TIHIEpUH. DU3NYECKHE U XUMHYECKHE
CBOICTBa: pEakiuu 3aMENICHUs, B3aUMOJCHCTBUE C OPraHUYECKUMH W HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peaknuii HykieouIpHOTO 3aMenieHus. JelicTBre Ha oprannu3m desnoBeka. CriocoObl MoTydeHus
Y TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJNEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SpA.

®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIC
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peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHona. CrnocoObl MOTydyeHUsS W MPUMEHEHHE (eHoIa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COCNMHEHHS — QIBJCTUABI M KETOHBl. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerdia0B M KETOHOB, oOmas ¢opmyna,
U30MepUsl M HOMEHKJIaTypa. Du3nuuecKue CBOWCTBA albJAETHIOB M KETOHOB. XHMHUYECKHE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHnus. OKHCIEHUE allbJIernJioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs] U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE IIpeJieNibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpeliebHBIX KAPOOHOBBIX KUCIIOT. BomopoaHbIE CBSI3U MEKY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakiys 3TepU(UKALUM, PEAKLUU C y4yacTHEM
yIJIEBOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KucioThl. [loHsTHE O
IIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHONEeH08as KUCIOThL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnsie 2¢upsl. ['oMonorudeckuit psia, obmas dhopmysa, U3oMepuss 1 HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILEIOYHON Cpene.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMIPOJIU3 B KUCIOH U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMIPEIENbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak cOM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

OOmast xapakTtepucTuka yrieBonoB. Kiaccudukanms yriaeBogoB (MOHO-, IH- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, Trajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnuecKkue CBOWCTBA M HaXOXkAeHUe B pupoae. PoTocnHTe3. XMMHUYECKUE CBOWCTBA TIIFOKO3bI:
PEAKIMHU C YYaCTHEM CIIUPTOBBIX U alIbJECTHIHOM IPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEeHHeE.
ITpuMeHeHune TII0KO03Bl, €€ 3HAaUEHNE B KU3HEAECATEIbHOCTH OpranusMa. J{ucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTanaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuiabl. ['uaponus
nucaxapuioB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTEH U
nemnonao3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmana, INIMKOIeHa MW ILe/uirono3bl. dusznueckue

CBOMCTBaA KpaxMmajia 1 [ECJUIIOJIO3bI. XHWMHUYECKHE CBOMCTBA KpaxmaJjia: THApOJIn3, KauCCTBCHHAA
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peakiusi ¢ HMOAOM. XHMHYECKHE CBOWCTBAa LEJUIIONO3bI: TUAPOJIN3, IMOJNydeHHe 3(PUpOB
1eJuTI010361. [oHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTAIbHbIE METOJbl M3YyYEHHUs BELIECTB M UX IPEBpALICHUN: pPacCTBOPUMOCTH
pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3TUJIOBOTO CIIUPTA
B aJbJETH]l HA PACKAIEHHOW MEIHOHN MPOBOJIOKE, OKHUCIEHUE 3THIIOBOIO CIUPTA IUXPOMATOM
KaJiis (BO3MOKHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB), KAUECTBEHHBIE PEaKIIMM Ha aJlbJIETUIBI (C
ruapokcuaoM auammuHcepeopa(l) w  rumpokcumom  wmenu(Il)), peaknus riunepuHa
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue Kpaxmana ¢ MOJOM, pElICHHE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIHupThl 1 GeHOIbD, «KapOoHOBEIE KUCTOTHL. CII0KHBIE
pUPBD».

A3oTcoepxaiyue OpraHu4ecKkre coeJMHeHusl.

AMUHBI — OpraHuMYecKkHe TMpou3BOAHbIE ammuaka. Kiaccudukanuss amMHHOB:
anndaTUYeCKue U apoOMaTUUYECKUE; MEPBUYHBIE, BTOPUYHBIE U TpeTuuHble. CTPOCHUE MOJIEKYII,
obmas ¢opMmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOMN KUCI0TON. CONMM aJIKUIaMMOHHS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psna. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJjekysie aHuwianHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHWwiIMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE anu(aTHUYeCKUX
amuHoB. [lonydyeHre aHWIMHA U3 HUTPOOEH30IA.

AwmwuHOKucH0TH. Homenknatypa u uzomepusi. OTenbHbIe IPEICTABUTENN 0.-:aMHUHOKHUCIIOT:
TJIULYH, alaHuH. QU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COESAMHEHUHN, peaKins MOJUKOHICHC AU, 00pa30BaHKe MENTHUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupogHbie moauMepsl. [lepBudnasi, BropudHas U TPETHYHAS CTPYKTypa OCIIKOB.
XUMHUYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHBIE PEAKIIUN Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJIbI M3YYEHHUS BEIIECTB M HMX MPEBPALIEHUN: pPACTBOPEHUE
0enkoB B BOJIe, AeHATYypalus OEIKOB MPH HArpeBaHHH, [IBETHBIE PEAKIIMHM Ha OENKH, pelieHue
ASKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM «A30TCOJEpIKalllue OpPraHUYECKHWE COCIMHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCTMHEHUI.

BbicokomoieKy IsIpHBbIE COCAUHEHHUS.
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OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMeEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEelHsAs MOJeKyJsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCALIHSI.

[Tonumepubie Matepuansl. [Lnactmaccsl (MOMUITUIICH, TOTUIPONIIIEH, TOJIMBUHUIXIIOPU,
MOJIUCTUPOIL, TOJIMMETHIMETAKPUIIAT, OJUKapOOHAThI, HOTUAITUIICHTepedTanar). Y TUIu3anus u
nepepaboTKa I1acTUKa.

DOnacToMepbl: HAaTypalbHBI KaydyK, CHHTETHUECKHME Kaydykd (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHble (XJIONOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmmeps! criennaibHOTO Ha3HAYEHUS (TE(IIOH, KEBIap, IEKTPOIPOBOISAIINE TOTUMEPHI,
OuopaziaraeMble TOJUMEPHI).

DKCepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
o0pa3aMu TMPHPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, Kay4yKOB, peIICHUE

SKCHCPUMCHTAJIBHBIX 3a1a4 110 TCMC «Pacro3HaBaHue MIaCTMAcC U BOJIOKOH.

Pacuémmnoie 3a0avu.

Haxoxnenne MosekyasipHoil GOpMyIbl OpraHUYECKOT0 COSTMHEHUSI TI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYJISIPHONH (OpMYIbl OPraHUYECKOTO
coeuHeHus 1Mo Macce (00BEMY) MPOYKTOB CTOPaHHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OPTaHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIOCOOOB TMOJYYEHUS,

OMpeaACIICHUEC T0JIM BhIXOAa MPOAYKTA PECAKIIUU OT TCOPETHIYCCKHU BO3MOKHOTIO.

Mescnpeomemmsie ceasu.

Peanu3anus MeXNpeaMEeTHBIX CBSA3€H NMPU M3YYEHHHM OpraHudyeckod xuMuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0me ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHUs,
3aKOH, aHaJIN3, CHHTE3, KiIacCUpUKanus, HaOIIOACHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHUE BELIeCTBA, (PU3UUYECKHUE BEIUYHHBI,

CIMHMIIBI H3MEPCHHUS, CKOPOCTH, DHEPIH:, Macca.
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buonorus: knerka, opraHusM, sKOcucTeMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOdHBIM TUN MHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, IbIXaHUEe, OEJKH,
YIJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMAaeMbIE, TOTUIHBO.

TexHONOTHs: HIIEBBIC MPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO TTMTAHUS, MOIOIIHE CPEIICTRA,

MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA
TeopeTruvyeckue 0CHOBbI XUMHMHU

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3J1€KTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKUE YPOBHH U TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpenesnenue
QJIGKTPOHOB TI0 aTOMHBIM OpOHTAISAM. ODJICKTPOHHBIE KOH(QUTYPAIIMH AaTOMOB JJIEMEHTOB
MEPBOrO—YETBEPTOrO TEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, DJICKTPOHHBIC
KOH(UTYpallMi HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonnueckuin 3akoH u Ilepuonnueckas cucreMa XUMUYECKUX odnemeHTtos JI.M.
MenpneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TMPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJCHTHAs, UOHHAs, METaJIMYecKasl.
Mexanu3mbl 00pa3oBaHUs KOBaJIGHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEPrus U
JIvHA CBsI3U. [IoNsIpHOCTH, HANPABICHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBs3u. KpaTHbie
cBs31. BogopoaHas cBsa3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.

BasnieHTHOCTP W BaJi€eHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX TEOMETPHUYECKUM CTPOCHHEM (Ha TpUMEPE COCIUHEHHH JJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBinenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAuUE€HHWE KOMIUIEKCHBIX coefauHeHuid. [loHatue o
KOOPJAWHALIMOHHON XUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. THUIBl KPUCTAIIMYECKUX

pEIETOK (CTPYKTYp) U CBOMCTBA BELLIECTB.
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ITonsiTne o nucnepcHbIXx cucteMax. MctuHHble pacTBOpHI. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CrocoObl BBIpaKEHHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JIOJisi BEIIECTBA B
pacTBOpe, MOJISIpHAs ~ KOHLEHTpanus. HacellleHHble ¥ HEHACBILEHHBIE  PaCcTBOPHI,
pactBopuMocTh. Kpucraimoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OTJEIIbHBIX IIPEICTAaBUTEICH HEOPraHUYECKUX BELIECTB.

Knaccugukanus XuMHUUeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U NPEBPALLEHUS SHEPTUU NPU XUMUYECKHX
peakusix. TermnoBble 3hPeKThl XUMUUECKUX peakuuid. TepMoXuMudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peakiny, €€ 3aBUCUMOCTh OT Pa3iIHYHBIX (aKTOpoB. [ 'OMOTreHHBIE
U TreTeporeHHble peakuuy. Katanns u karaau3aropsl.

OO6patumbie 1 HeOOpaTUMBIE peakIui. XuMU4ecKkoe paBHoBecHe. KoHCTaHTa XUMHUYECKOT0
paBHOBecus. PaKTOphl, BIUAIONIME HA IOJOKEHUE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE U KOHILIEHTPALMH BEUIECTB, y4acTBYIOMMUX B peakiuu. [Ipunuun Jle [llarense.

Onexkrponautuueckas auccouuanus. CuibHble U ciabble  AeKTposuThl. CTeneHb
nuccormanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHMTpalibHas!, 1eno4yHas. BoaopoaHblid
nokazarensb (pH) pactBopa. ['uaponus coneit. Peakiiun nonHoro oomena.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKuciurenb u
BOCCTAaHOBUTENb. [Ipomeccel OKHCIEHHsT M BOCCTAHOBJIEHUWs. BaKHeWIIWe OKUCIUTENIH U
BOCCTaHOBUTENIU. MeTO/] 3JIEKTPOHHOT0 OaslaHCca. DJIEKTPOJIN3 PaCTBOPOB U PacIlJIaBOB BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3JI0KEHHE
IIEPOKCUJA BOJOPOJAa B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IPOBEJCHUE peaklui HMOHHOTO OOMEHa, OIpeleleHue Cpeabl pacTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3yUeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi xummst

ITonoxenne HemerawioB B Ilepmoanueckoil cucreme XuMHU4eckux 3yeMmeHtos [I.1.
MenneneeBa U OCOOCHHOCTH CTpPOEHHMS HX aroMoB. dusnyeckue CBOICTBa HEMETAJIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, ocdopa u yriaepoaa).

Bonopon. Ilonyuyenue, pusnueckre ¥ XMMHUYECKHE CBOWMCTBA: PEaKIUU C METaulaMU U
HEMeTaJllIaMH, BOCCTAaHOBUTEIbHbBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupoje, crocoObl MOMydeHus, pU3nUYecKue U XUMHUECKUe

CBOICTBA. FaJ’IOFeHOBOIlOpOILBI. Baxueiine KHCJIOPOACOACPIKAINNUE COCAUHCHHUA TaJIOTCHOB.
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JlabopaTopHble U MPOMBIIITICHHBIE CITOCOOBI MOTYYeHHs rajloreHoB. [IprMeHeHre rajloreHoB 1 ux
COCIMHECHU.

Kucnopoa, o3oH. JlaGopaTopHble W TPOMBIIIJICHHBIE CHOCOOBI MOMYYEHHUS KHCIOPO/a.
®u3nuecKue 1 XUMUYECKHE CBOMCTBA U PUMEHEHHE KUCI0POo1a U 030HA. OKCH/IBI M TEPOKCUIBL.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (U3MUECKHEe W XHUMHUYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(IV), oxcun cepoi(VI). CepHucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHON KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMydeHus, (U3MUecKue U XUMHUYECKUE
cBoiictBa. AMMHak, HUTpUAbL. OKcuabl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeauHEHUil. A30THbBIC
ynoOpeHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moiydeHusi, GU3NYECKUe U XHUMHUYECKUE
coiictBa. @ochunsr u pochun. Oxcuasl pochopa, pochopras kucnora u eé conu. [Ipumenenne
docthopa u ero coenunenuii. PochopHbie yIoOpeHHs.

VYrnepon, HaxoxIeHHe B mpupone. AiorpornHbie Moaudukanuu. dusnueckue u
XUMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yriepona(ll), okcun
yraepoaa(IV), yroiapHas kucinora u €€ coiau. AKTUBUPOBAHHBIN yroib, aacopOuus. OysiepeHsl,
rpadeH, yrnepoaHsie HAaHOTpYOkH. [IpruMeHeHne NpocThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
Y €r0 COCIMHEHUN.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOdydeHus, (pu3ndeckue U XUMHUYECKUe
cBoiictBa. Okcun kpemuusi(IV), kpeMHueBas KHCIOTa, CUIIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero Moyly4eHne, BUAbI CTEKIIA.

[Tonoxenue meramioB B [leproauueckoii cucteMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTa/ioB. O0mmue Gpu3nueckue CBOMCTBa METasIOB.
[IpumeHneHne MeTaiioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psi/T HAMIPSDKEHUH MeTauioB. O01me crocoObl MOTydeHHs] METAJIJIOB:
TUAPOMETAJUIYPrusi, MUPOMETAIUTYPrus, dJeKTpoMeTayprus. [IoHaTHE O KOPPO3UU METAILIOB.
Crioco6b!I 3a1UThl OT KOPPO3UH.

O6mas xapakrepuctuka MmetamioB [A-rpynmsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE

IMMPOCTHIX BCHICCTB U UX COCIUHEHMI.
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O6mas xapakrepuctuka MetamioB I[A-rpynmer [lepuogudeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB. Maruuii ¥ KajJblMii: OJdy4YeHue, pru3nyeckre 1 XMMUYeCKrUe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U X coeAnHEeHUH. JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHEHHUSI.

AnoMuHUIR: TonydyeHue, GU3NYECKue W XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro coeAMHEHUH. AMEpOTepHbIE CBOWCTBA OKCHAA U THAPOKCUAA aJTIOMHUHUS,
TUPOKCOKOMIUIEKCHI aJTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeuHeHud. OKCHUIBI U TUIPOKCHUbI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
Ilony4yeHnue u npuMEeHEHUE Xpoma.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHCIIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHui. OKCHIbl, THAPOKCUIIBI 1
conu xene3a(ll) u xxeneza(Ill). [lomyuenue u npuMeHeHHE Kelle3a U ero CILUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHuil. [lonyuenne u npumenenme
MeIU U €€ COCTMHEHHM.

[{uuk: monyuyenue, puznyueckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

DKCcTepuMEHTAIbHBIE METO/IbI M3yUYEeHHSI BEIIECTB M UX MPEBpaIlleHUi: H3ydyeHHe 00pasiioB
HEMETAJJIOB, TOpeHue cephl, ¢ocdopa, *Keie3a, MarHusg B KUCIOPOJE, M3YUYEHHE KOJIEKLUU
«MeTtayel ¥ CIUIaBbl», B3aUMOJCHCTBUE IIEIOYHBIX U IIEJIOYHO3EMENBHBIX METAJUIOB C BOJOU
(BO3MOYHO MCITOJIb30BaHKE BUIEOMATEPHUATIOB), B3aMMOICIICTBUE IIMHKA U YKeJle3a C PacTBOPaMHU
KHCJIOT U LIENOYEH, KaUeCTBEHHbIE PEaKIIMM Ha HEOPraHWYECKHE aHWOHBI, KATUOH BOJOpOAa U
KaTUOHBI METAJJIOB, B3aUMO/IECTBUE THAPOKCUIOB aJTFOMUHHUS U IMHKA C PACTBOPaMHU KUCIIOT U
LIeJI0YEH, pelIeHNEe SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «I anorensi», «Cepa 1 €€ COeTMHEHUS»,
«A30T u dochop U Ux coenuHeHUs», «MeTaTbl TJIABHBIX MOJATPYMI», «MeTamibl MOOOYHBIX
MOATPYIII.

XuMUA U )KU3Hb

Ponp xumun B o0ecriedeHur yCTOMYMBOTO Pa3BUTHS YeoBedecTBa. [OHATHE O HaydHBIX
METO/1aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCClieJoBaHus. HayuHble MPUHIUITBI OpraHU3alun
XUMHYECKOTO MPOu3BOACTBA. [IpOMEBINIIIEHHBIE CTIOCOOBI TOMyUYeHUs] BaKHEHIIINX BEIIeCTB (Ha

npuMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KHUCIIOTHI, MeTaHoja). [IpombllnuieHHbIE CIOCOOBI
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MOJIy4EHUSI METaUIOB M CIUIABOB. XHMMHYECKOE 3arpsA3HEHHE OKpPYXKAloIIEed Cpelnpl U €ro
nociencTsus. Poss Xxumun B o0ecrieueHrH YHepreTHIeCKOi 6e301MacHOCTH.

XuMHus U 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX NIpenapaToB. Poib XMMUM B pa3BUTHH MEIULIVHBIL.

XUMUS NULIM: OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIE 100aBKU. Poib Xxumuu B obecrnieueHun
IUIIEBOI 6€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MPEnapaToB OBITOBOM XMMUU B IOBCETHEBHOMN >KU3HU.

XUMHS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHus B ceNbCKOM X03siiicTBe. OpraHuyecKue 1 MUHEpaJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEepHUaJIbl, KPaCKH, CTEKII0, KepaMuKa. Marepuaiibl AJis

QJICKTPOHUKHMU. Hanorexnonoruu.

Pacuémnuie 3a0auu.

Pacuérel: Macchl BemiecTBa uiik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
win 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIEeCTB, Macchl (00BbEMa, KOIMMYECTBa
BEIIECTBa) MPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE PacTBOpa C
onpeAes€HHOM MacCOBOM JIOJIEd PAaCTBOPEHHOIO BEHIECTBA, MACCOBOW JIOAM W MOJISIPHOU
KOHIIGHTpAllUd BEIECTBA B PAcTBOpPE, JOJIA BbIXOJIa MPOJAYKTa PEAKUUU OT TEOPETHUYECKU

BO3MOKHOTIO.

Mesicnpeomemnvie cesasu.

Peanuzanus MeXnpeaMETHBIX CBA3eH NpU M3y4EHHUU OOILEH U HeOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK Y MOHATHH, IPUHATHIX B OTAENIBHBIX IIPEIMETAX ECTECTBEHHO-HAYYHOI'O IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4yHBIM (akT, TMIOTe3a, TEeOopus,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMsI, TIEepPUOAUYHOCTb, HAOMIOJCHHUE, H3MEpEeHHe,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHUE.

®usnka: marepus, MHUKPOMHDP, MaKpOMHp, aTOM, 3JEKTPOH, HPOTOH, HEHUTPOH, HOH,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKUH YPOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICAIbHBIN ra3, (GU3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,

CKOpPOCTb, SHEPTHA, MaccCa.
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buonorus: knetka, opraHm3M, OJKocucTtema, Ouocdepa, MeTaboOIU3M, MaKpo- U
MHUKPODJIEMEHTBI, OENKH, >KUPbI, YIJIEBOJAbI, HYKJIEHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB M IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIC HCKOIIAEMbIE, TOILUIUBO, PECYPCHI.

TexHoNOTHSI: XUMHAYECKAs MPOMBIILICHHOCTh, METAJLUTypPTHUsl, CTPOUTEILHBIC MaTEPUAIbI,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, THUIIEBAass IPOMBIIIEHHOCTh, (apMaleBTUYeCcKas
MPOMBIIIIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHIX MpernapaTosB, MIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MaTCpUalIOB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTCXHOJIOI'HH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI I10 XMMUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JHMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEIMETA « X UMM HA YPOBHE CPETHETO 00IIEro 00pa30BaHusl BBIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHHME OOYYalOIMMHUCA  POCCUHMCKOM  Ipa)<IaHCKON
UJIEHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIENICHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATHCSl MPHUHSATBIMH B OOIIECTBE MpaBHJIAMH W HOPMaMH TIOBEACHUS; HAIWYHE
NIPaBOCO3HAHUS, YKOJIOTHYECKOW KYIBTYPHI; CIIOCOOHOCTh CTAaBUThH IENIM M CTPOUTH KU3HEHHBIE
TUTaHBI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA MO3HABATEIBLHON U MPAKTHUECKON EATEIILHOCTH 00YUYarOIIMUXCsl B MPOLIECCE pealn3aluu
00pa3zoBaTenbHON JAESTETHHOCTH.

JIM9HOCTHBIE PEe3yIbTAaThl OCBOCHUS INpenMeTa «XUMUS» OTPakaroT cPOpMHPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTHUECKON JEATENILHOCTH 00YUYaIOIIMUXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

® OCO3HAHUS 00YUaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHUS K

3aKOHY U MPaBOIMOPSIKY;
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.Hpe,Z[CTaBJICHI/ISI 0O COIIMAJIBHBIX HOpMaX 148 HpaBI/IJIaX MEKIIMYHOCTHBIX OTHOH_ICHI/If/'I B
KOJUIEKTHUBE;
® TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU JEATEIBHOCTH MPU CO3JIaHUN YUI€OHBIX MMPOEKTOB,
peIICHUH YUYeOHBIX U MTO3HABATEIBLHBIX 3a/1a4, BHIOJIHCHHH XUMUUYECKHUX IKCIIEPUMEHTOB;
® CIIOCOOHOCTH NMTOHUMATh U IPUHUMATh MOTHUBBI, HAMEPECHHUS, JIOTHKY U apPTYMEHTHI IPYTUX
IIPU aHAJIM3E PA3TMYHBIX BUJAOB YUYCOHOU JeATEILHOCTH;
2) NaTPUOTHYECKOT0 BOCITUTAHUS:
® I[[CHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAYYHOMY HACJIECIHUIO OTCUYECTBECHHOM
XHUMHU;
® YBAKEHUS K TPOIECCY TBOpYECTBA B OOJACTH TEOPHH M MPAKTUYCCKOTO TPUIIOKEHUS
XUMHUHU, OCO3HaHHUs1 TOIro, 4YTO JdaHHBIC HaYKI/I €CTb p€3y.]'II)TaT JJINTCIIBbHBIX Ha6JIIOI[eHI/If/'I,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MTOCTOSTHHOTO TPYZAa YYEHBIX U TPAKTHKOB;
e WHTEpeca W II03HABATEIHHBIX MOTHBOB B TIONYYECHUU | IOCICIYIOIIEM aHAJIH3e
HH(pOpMAIUK O MEPETOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XMMUH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
® HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEACHUS;
® CIIOCOOHOCTH OILIGHHWBATh CHUTYallUW, CBSI3aHHBIE C XUMUYECKUMH SBICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;
®TOTOBHOCTH OIIEHUBATh CBOE MOBEIECHHWE U TMOCTYMKH CBOMX TOBApPUIIEH C TO3UIIHIA
HpaBCTBeHHI)IX 158 HpaBOBBIX HOpM nuc y‘IéTOM OCO3HaHU HOCJ'ICI[CTBI/Iﬁ HOCTYHKOB;
4) popmMupoBaHUSs KYJLTYPHI 310POBbSI:
® IOHUMAaHMS IIEHHOCTEH 3J0pOBOro M Oe3omacHOro obpasza KU3HHU, HEOOXOIUMOCTH
OTBETCTBCHHOI'O OTHOIIICHHUA K CO6CTB€HHOMy (1)I/I3I/I‘-I€CKOMy u HCI/IXI/ILICCKOMy 3Z[OpOBBIO;
e COOMIOZICHUsT TIpaBWJI 0€301aCHOTO OOpaIieHusl C BEHIECTBAMU B OBITY, MTOBCEIHEBHON
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;
® [IOHUMAaHUA LICHHOCTU HpaBI/IJ'I I/IH)II/IBI/I}Iya.]'H)HOFO U KOJIICKTHUBHOTO 6e3OHaCHOFO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;
® OCO3HAHMS TOCTEACTBUM M HENPUATUS BPEAHBIX MPUBBIYEK (YIMOTpeOJIEHUs alKOroJis,
HApKOTHUKOB, KYPEHHUS);
5) Tpy10BOr0o BOCIUTAHUSA:
® KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENBCKON NIeATeIhbHOCTH,

0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCIbHOCTH;
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® YyCTAHOBKM HA AaKTUBHOE YYaCTHE€ B pEIICHUM MPAKTUYECKUX 3a0a4 COLIMAIbHOMU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

e UHTEpeca K MPAKTHUYECKOMY M3YUEHHIO0 Mpodeccuil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

® YBAKEHUS K TPYAY, JIOJAM TPYyJla U Pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

®TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJIBHOW TPAeKTOPHUHM OOpa30BaHMA,
Oynyueil mpodeccuu U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001I1eCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

© 5KOJIOTMYECKH 11€JIeCO00Pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

® [IOHUMaHUs T7100aIbHOIO XapaKTepa FKOJIOTMUECKUX IPOoOIieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEBI;

® 0CO3HaHMS HEOOXOAMMOCTH HCII0JIb30BaHMSI IOCTUKEHUN XUMUU JJIs1 PEILIEHUSI BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

® AKTUBHOI'O HENPUATHS JIEHUCTBUM, NPUHOCALIMX BpEI OKPYXKAIOWIEH NPUPOJHON Cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBHS MpeaNPUHIMAESMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

® HAJIMYMUSA PA3BUTOrO0 HKOJOTMYECKOTO MBILIJICHHS, DKOJOTMYECKONW KYJIBTYphI, OIBITa
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

® MUPOBO33PDEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
0OIIECTBEHHON TIPAKTHKH;

®[IOHUMAaHM CHeUUPUKUA XUMHUM KaK HayKH, OCO3HaHHs €€ poiu B (HOpPMHpPOBAHHUH
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/I1aHUH LIEJIOCTHOTO MPEACTaBICHUsI 00 OKpyKarolieM
MHpE KaK O €JUHCTBE IMPUPOJbI U YEIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEW W
pelieHny nTpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

® yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHH JJII COBPEMEHHOW NMBWJIHM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,

DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
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o0ecreyeHny yCIOBHUM yCIIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0TO 4JIeHa
o0I11eCTBA;

® €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHUSI IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUsI J1eJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMUXCS JaHHBIX
C EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

® C[I0COOHOCTH CAMOCTOATEIHHO HCIOIb30BaTh XUMHUUECKHUE 3HAHUS JIJISl pEIIeHUs TPodIeM
B PCATbHBIX )KHU3HCHHBIX CUTYAIIHSX;

e IHTEpeca K MO3HAHUI0, UCCIIE0BATEIbCKOM 1eATeIbHOCTH;

®OTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOPa30BaHHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMU,

eHTEpECa K OCOOCHHOCTSAM TpyAa B pa3IMUHBIX cdepax MpoPecCHOHATBHON

IEATEILHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHMS NPOTrPaMMbl MO XMMHUU Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIFOYAIOT:

®3HayMMble JUIs1 (POPMHUPOBAHUS MHUPOBO33PEHUs OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIE
(MeXTpeMeTHBIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJIEHUE, MpOoIecc, CUcTeMa, Hay4dHbIH (akT, MPUHIUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

e yHUBEpCAJbHbIE  y4eOHble  JeiicTBusi  (TMO3HaBaTeNbHbIE,  KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMATBHOM KOMIETEHIMH 00yJaroIInXxcs;

® CIIOCOOHOCTh ~ OOYYaIOIIMXCSl  MCIOJIb30BaTh  OCBOCHHBIE  MEXAMCIMILIMHAPHBIE,
MHUpPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHON MPAKTHUKE.

MertamnpeMeTHbIE Ppe3ysbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYEOHBIMU

MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA ,I[CﬁCTBPISIMH.
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Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a30Bble JJornYecKue AecTBUS:

® CaMOCTOSITEILHO (POPMYIMPOBATh M aKTyaJU3MpPOBaTh MpoOJeMy, paccMaTpuBaTh &
BCECTOPOHHE;

® OIIPEACIATh LIETU JCSATCILHOCTH, 3a7aBas HapaMmMeTpbl MU KPUTEPUU HX JIOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

® ICTIOJIb30BaTh NP OCBOCHUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICATH
XAPaKTCPHBIC IIPHU3HAKU HOHATHH H YCTaHaBJIMBAaTb WX B3aWUMOCBA3b, HUCIIOJb30BaATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u SIBJIGHI/If/'I;

o BI)I6I/IpaTI> OCHOBAHHA U KPUTCPHUU IJIA Knaccn(bmcaunn BCHICCTB U XUMHUYCCKUX peaKuHﬁ;

® YCTaHABIIMBATh IPUUUHHO-CJICICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBICHUSIMU;

® CTPOUTH JIOTHYECKHE pacCyXAeHHsl (MHIYKTHUBHBIC, ICAYKTUBHBIC, IO aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

® IPUMEHSATH B MPOIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATENBHBIX U MPAKTHYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHbBIE MO/ICTIbHBIC MPEACTABICHUS JITIS
BBIABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIICCTB U XUMHUYCCKHUX peaKuHﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

® BJIaZICTb OCHOBAMU METOJJ0OB HAYUYHOT'O IMTO3HAHHWA BEHIICCTB U XUMHWYCCKUX peaKuHﬁ;

e opmynHupoBaTh 1EMM M 3aJaud HCCIENOBAaHUS, HCIOIB30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JJISL q)OpMI/IPOBaHI/Iﬂ THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

® BJIAZICT HABBIKAMH CaMOCTOATCIIBHOTO IINIAHUPOBAHHUA MW IIPOBCACHUA YUYCHHUYCCKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMI0OaTh 32 XOJOM MPOIIEcca, CaAMOCTOSTENIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

e IpHOOPETaTh OMBIT YYCHUYECKOW HCCIEOBATENbCKON M MPOEKTHON JeATEIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY METOJOB PCIICHUA

MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHUS.
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3) pabora ¢ ungopmanmeii:

® ODUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHGpoOpMauu (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HMHTepHera),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ I0OCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

e hopMynMpoOBaTh 3amMpPOCHl U MPHUMEHSATh PA3TUYHBIE METOJBl NPH TOUCKE U OTOOpe
uHpOpMaIUU, HeOOXOIMMOM IS BBIMIOJIHEHHUS YIeOHBIX 33124 ONPEISIIEHHOTO THIIA;

® [IPUOOPETATH OIBIT MCIOJIB30BAaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

® CAaMOCTOSITEJIEHO BBIOMPATh ONTUMAIbHYIO (hopMy TpeacTaBieHus: nHGOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKU U IPYTHUE);

® ICTIOJIb30BAaTh HAy4YHBIH SI3BIK B KA4eCTBE CpPEACTBa MPH pPadOTE C XHUMHUYCCKON
uHpOpMaLKE: MPUMEHSITh MEXKIPEIMETHbIC ((QU3MUECKUEe W MaTeMaTU4YeCKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

® JICII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATI'TIAJHOCTHU.

KoMmyHnKaTHBHBIE YHUBEpCaAJIbHbIC y4eOHbIe 1efiCTBHUS:

®3371aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/Ia€MOM TEMBI B XOJI€ IUAJIOTa U/ WA JTUCKYCCHUH,
BBICKA3bIBaTh UieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTENILHO BBIMTOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

® BHICTYNIATh C MPE3EHTALMEN pe3yJbTaTOB MO3HABATEIbHON JEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSTCIIBHO nUJIn COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJTHCHUHN XHUMHWYCCKOT'O
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWMCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKkTa, U (POpPMYIHPOBaTH BHIBOIABI MO pe3yabTaTaM MPOBEAEHHBIX

HCCIeI0BaHUM HYTéM COIJIaCOBaHMUS MO3UIINI B X04€ O6cy)KI[CHI/I}I 1 0OMeHa MHEHHSIMHU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eICTBHUSA:

® CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBJIATH CBOIO MO3HABATEIbHYIO JESATENBbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATH
npeJUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

® OCYHICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTH HA OCHOBC CaMOaHa/IN3a U CaMOOLICHKH.
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HPEAMETHBLIE PE3YJIbTATHBI
[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMUHU Ha yriyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue Ui y4eOHOro mpeamMera
«XUMHUS» HaydHbIE 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUHN IO OCBOEHHUIO, UHTEPIpPETALUN U
IpeoOpa30BaHNI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U IPUMEHEHMIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CUTYyalUsX, a TaKKe B PEaJTbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yIbTAaThI IPEICTABICHBI 110 TOAaM

HU3Yy4YCHUSI.

10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

¢ chopMHpPOBAaHHOCTH TPEJCTABICHUI: O MECT€ W 3HAYCHUH OPraHu4YecKOoW XHUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ECIEUEHNH YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON O€301acCHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3[JaHHUH HOBBIX MaTEpPHAliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
paloHaIBHOTO MPUPOJIONONb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUSI U OOIIEH KYyIbTYpbI
YeJI0BEeKa, a TAK)Ke KOJOTHYECKH 00OCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U MPUPOJHON
cpene;

® BJI3JICHAE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIOJIArarolue
HOHSITHS — XAMHYECKUIN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToMa, s-, P-, 0-aToOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3alusl aTOMHBIX OpOUTasei,
HOH, MOJIEKYJla, BaJIEHTHOCTb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb OKHUCIICHMS, XMUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBIA 00BEM, YIIIEpOAHBIN CKeeT, PYHKIMOHAIbHAS TPYIIIA,
paaMKan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreOMeTpHYecKasi, ONTHYECKasi), H30MEPbI, FTOMOJIOTHUYECKUI
psil, TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPOA- U a30TCOAEpIKAIIME OPraHUYECKHUE COCIUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS; TEOPUH, 3aKOHBI
(mepuogmveckuii 3axkoH J[. . MenneneeBa, Teopus CTpOCHHS OpraHUYECKUX BemiecTB A. M.
byrnepoBa, 3aKk0H COXpaHEHUS MacChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPAICHUS SHEPTUU IIPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHH, MUPOBO33PEHUECKHE
3HAHMS, JEXKAllHe B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUM;

NpeaACTaBJICHHUA O MEXaHU3MaX XHMUUYCCKHX peaxunﬁ, TEPMOANHAMHUYCCKUX W KHUHETHYCCKUX
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3aKOHOMEPHOCTSX MX NPOTEKaHMsI, O B3aHMHOM BIIMSHUM aTOMOB M TPYIII aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBIA U Me30MepHBIH 3 dexTsl, opuenTantsl [ u Il poxa); hakromornueckue cBeneHUs
O CBOWCTBaX, COCTaBe, MOJYUYEHUH U O€30IMacCHOM HCIIOJIIb30BAaHUHM BAKHEUIIMX OPTaHUYECKHX
BEIIECTB B OBITY M IPAKTUYECKON JAEATEJBHOCTU YEIOBEKa, OOLIMX Hay4YHbIX HPHUHIUIAX
XMMHUYECKOI'0 IIPOU3BOJICTBA (HA IPUMEpE IPOU3BOJICTBA METaHOIIA, IIEpepabOTKU HePTH);

e CHOPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTE€PHble  IPU3HAKU  IOHATHH,
YCTaHaBIUBATh HX B3aMMOCBA3b, HCIIOJIL30BaThb COOTBETCTBYIOLIME IOHATHS IIPU ONHUCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECCKUX COCIMHEHUN;

¢ c(hOPMUPOBAHHOCTh YMEHUI MCHOJIH30BATH XUMHUECKYIO CHMBOJHMKY JUISI COCTaBICHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX U CKEJIETHBIX) (popmyin
OpPraHMYECKUX BEIIECTB;

¢ c(hOpMUPOBAHHOCTH YMEHUH COCTABIISATH YPaBHEHHSI XUMHUYECKUX PEAKIUI U PaCKPHIBATh
UX CYIIHOCTb. OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUUN IOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OanaHca ITUX peakii, peakiuii HFOHHOro oOMeHa MyTEM COCTaBJICHUS UX MOJHBIX
Y COKpAIIEHHBIX HOHHBIX YPAaBHEHMUI;

¢ c(hOpMUPOBAHHOCTh YMEHUH H3rOTaBIMBATH MOJEIU MOJIEKYJ OpPraHMYECKHX BEIIEeCTB
JUISL WILTIOCTPALMKA X XMMHYECKOTO Y POCTPAHCTBEHHOTO CTPOCHHS;

¢ Cc(hOPMUPOBAHHOCTb ~ YMEHMH:  YCTaHABIMBATh  MPHUHAIJIEKHOCTb  M3YYEHHBIX
OpraHMYECKHUX BEUIECTB IO HX COCTaBy U CTPOCHHUIO K OINpeAeNEHHOMY KJaccy/Tpymmne
COEJMHEHUH, JaBaTh UM Ha3BaHUs 1o cucrtemarndeckoil Homenknarype (IUPAC) u npuBoauTh
TpPUBMAJbHbIE Ha3BaHUs JIs OTAENbHBIX IPEICTaBUTEICH OPraHMYECKUX BEIIECTB (3TUJIEH,
aleTUJIEH, TOJYOJI, TIIMIEPUH, ATUJIECHTJIUKONIb, (PEeHoNI, popMalibIeru, aleTalbIerus, aleToH,
MypaBbUHAsA KUCJIOTA, YKCYCHasl KHUCJIOTA, CTEAPUHOBAsL, OJEUHOBAsS, MAJIbBMATHHOBASI KUCIIOTHI,
IJIMIUH, aJaHWH, MallbTo3a, (PpyKTO3a, aHWIUH, TUBUHHI, H3ONpPEH, XJIOPONPEH, CTUPOJI U
JpyrHe);

¢ c(hOPMUPOBAHHOCTb YMEHHS ONpEAEATh BUA XHMHUYECKOH CBS3M B OPraHMYECKUX
COEMHEHUX (KOBaJICHTHAs! M MOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

¢ c(hOPMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJO0XKEHUS TEOPUH CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ans 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

¢ c(hOPMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTpPOCHHE, (U3HUECKUE U
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENIEH PA3INYHBIX KJACCOB OPraHUYECKUX BEUIECTB:

AJIKAHOB, HHUKJIOAJIKAHOB, AJIKCHOB, aJIKaAWCHOB, AJIKMHOB, apOMAaTHYCCKHUX YIJIEBOAOPOOOB,
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CIIUPTOB, AIbJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKAY HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIHI ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX GOPMYIL;

e chopMHpPOBAaHHOCT, YMEHUS MOATBEPKIATh Ha KOHKPETHBIX MPUMEpax Xapakrep
3aBHCUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COCAMHEHWH OT KpAaTHOCTU M THUIIA
KOBAJICHTHOH CBSI3U (G- U TT-CBSI3M), B3AMMHOT'O BIUSHUS aTOMOB M TPYII aTOMOB B MOJICKYJIaX;

¢ chopMHPOBAHHOCT, YMEHHSI XapaKTepU30BaTh HCTOYHHKHU YIJIEBOJAOPOTHOTO ChHIPbS
(HedTh, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadOTKH M TMPAKTUIECKOE MPUMEHCHHE
MIPOJIYKTOB NIepepabOTKH;

e chOpMHPOBAHHOCTH BIJIAJICHUS CHUCTEMOW 3HAHUM O ECTECTBEHHO-HAYYHBIX METOJaX
MO3HAHMUS — HAOMIOJCHUHM, W3MEPEHUM, MOJCIUPOBAHUHU, OSKCHEPUMEHTE (pEalbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSAThH 3TH 3HAHMSI,

e chOpMHPOBAHHOCT,  YMEHHUS TPHUMCHITH OCHOBHBIC  OIEpAIlMM  MBICIUTEILHOM
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMAaTH3alUIO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

¢ chopMHPOBAHHOCTH YMEHUH: BBIABIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHITHIMHU
U TPEJCTaBICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB 1Jisi Oojee OCO3HAHHOTO
MOHWMAaHUS CYINTHOCTH MaTepUaIbHOTO €AWHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHBIC 3HAHHS I10
OpPTaHMYECKON XUMUU AJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHHUM, UMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

e chopMHPOBAaHHOCT, YMEHHUN: TPOBOAUTH PacyEThl MO XUMUYECKUM Qopmynam u
YpaBHEHUSAM XHMUYECKUX PEAKIMI C MCHONb30BaHUEM (DU3MUECKUX BENUYHMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIONIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 10 HAXOXKJICHUI0O XHUMHYECKON (DOPMYIIBI BEIIESCTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, MIPOYKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

¢ chOpMHUPOBAHHOCTh YMEHUH: TPOTHO3UPOBATH, AHATM3UPOBATh M OIICHUBATh C TIO3UIIUAN
DKOJIOTMUYECKON 0€30MacHOCTH TOCHEACTBHsSI OBITOBOW M MPOWU3BOJICTBEHHOW MEATEIHHOCTH
YeNOBeKa, CBSI3aHHOW C TMepepaOdOTKON BEIIEeCTB, HCIOJIBb30BAaTh IMOJYYEHHbIE 3HAHUSA IS
MPUHSTHS TPAMOTHBIX PENICHUN TIPOOJIEM B CUTYAIUAX, CBI3aHHBIX C XMMHUCH;

¢ chopMHPOBAHHOCTH YMEHUI: CAMOCTOSTENILHO TUIAHUPOBATh M MIPOBOJAUTH XUMUYECKHIMA
OKCIIEPUMEHT (TIOJTydeHUE M H3yUSHUE CBOWCTB OPraHMYECKHUX BEIECTB, KAUSCTBEHHBIC PEAKITUU

YIJI€BOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOICOAEPKAIINX OPTaHUYECKUX BEILECTB, PEIICHHE
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SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 PACTIO3HABAHUIO OPraHUYECKUX BEUIECTB) C COOTIOICHIEM IIPABUIT
Oe3omacHOro oOpaleHus C BelecTBaMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUsS, TMPEICTABIATh B pa3NUYHONM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

¢ c(hOPMUPOBAHHOCTh YMEHHUH: COONIOJATh MpaBUiIa HKOJIOTUYECKU Ieeco00pa3HOro
MOBE/eHHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAIX COXPAHEHHUS CBOEr0 370pPOBbS,
OKpYXKarolllel NPUPOJHOW Cpenbl U JOCTHKEHUS €€ YCTOWYMBOIO pPa3BUTHS; OCO3HABATH
OMACHOCTb TOKCHUYECKOTO JEMCTBMSI HA JKHUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHHMYECKHUX
BellecTB, MoHUMas cMbici nokasarens [1JIK; ananusupoBarh 1enecooOpa3HOCTh MPUMEHEHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIIEHUS PUCK-
110J1b34;

¢ chopMHPOBAHHOCT, YMEHUM: OCYIIECTBISTH LIEJICHANPABICHHBIA MOUCK XUMUYECKOU
UHPOpPMALIUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JUTEparypa, CpeAcTBa
MaccoBoil HMH(poOpManuu, HMHTEpHET M Jpyrue), KPUTHUYECKH aHATU3UPOBATh XHMUYECKYIO
uH(popMalIrIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3aJiauen.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckass XMMHUsD OTPaXKaroT:

e c(hopMHPOBAHHOCTH NMPEACTABIECHUI: O MAaTEPUATILHOM E€MHCTBE MUPA, 3AKOHOMEPHOCTSX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XMMUHU B CUCTEME €CTECTBEHHBIX HAayK
U e€ poiau B 00ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUH NPOOJIEM HKOJOTHUYECKOM,
HHEPreTUYECKOM M MUIEeBOW 0e30MacHOCTH, B PAa3BUTUM MEAUIUHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrud, B  OOECHEUEHHWU  PallMOHAIBHOIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON Cpeie;

®BJIQJICHHE CHCTEMON XMMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolle
MOHATHUS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBI, HJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIE OpOWMTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToma, THOpHIH3aLus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, 3JEKTPOOTPHUIATEIbHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
IIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS, CTENEHb JUCCOLMALMM, BOJOPOJIHBIM  IOKa3aTellb,

OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIIOBOI 3(h(PEKT XUMHUUECKON peaklny, CKOPOCTh XUMHUECKON
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peakiuy, XUMHUYECKOE paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHUsI MAacCChl BEILECTB,
3aKOH COXpaHEHUs U MPEBPALIECHUs SHEPTUM MPU XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPEJICTABIICHHS O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-
MOJICKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSX; MPEJICTABICHUS O MEXaHM3Max XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKUX W KHUHETHYECKHUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
XUMHYECKOM PaBHOBECHUM, PACTBOpAX M JUCIEPCHBIX cucTeMax; (aKTOJIOTHYECKUE CBEACHUS O
CBOMCTBaxX, COCTaBe, MOJYICHUN M 0E30TIACHOM HCIIOJIb30BAHMH BaKHEHIINX HEOPTAaHHMYCCKUX
BEIIECTB B OBITY M MPAKTUYECKOW JEATETLHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIIHAIIAX
XUMHUYECKOTO TPOU3BO/ICTBA;

¢ chopMHPOBAHHOCTH YMEHUH: BBISBIISTEH XapaKTEPHBIC IPU3HAKY MTOHSITHIA, YCTAHABIINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

¢ chopMHPOBAHHOCTH YMEHHS HCIOJIB30BaTh XMMUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS
dbopMys BEHIECTB U YypPaBHEHUN XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

¢ cpOpMUPOBAHHOCTH YMEHHUS OTPEIEIATh BAJICHTHOCTD M CTEMIEHb OKUCIICHHS] XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BHUJl XUMHUYECKOW CBA3M (KOBAJICHTHAsl, NOHHAs, METAJLUTMYECKas,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

® CQOpPMUPOBAHHOCTh yMEHHUSI OOBIACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHUJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MeXaHHU3Mbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3U;

e chopMHpOBAaHHOCTH, YMEHUH: KiIaccU(PUIIMPOBATh: HEOPTaHMUYECKHWE BEIIECTBA MO MX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IWYHBIM IpH3HAKaM (YHCIy W COCTaBy pearupyroimux
BEIIIECTB, TEIUIOBOMY 2J(G(DEKTy peakiuu, HW3MEHEHHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTaju3atopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU I KIaCCU(PUKALUN U3YU4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

e cOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI mepuogudeckoro 3akoHa J[. M.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U

MPOTHOCTUYECKYIO (DYHKIINU;
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o chopMHPOBAHHOCTH YMEHUI: XapaKTEPU30BATh ANEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XMMHUYECKUX 3JIEMEHTOB IepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MenieneeBa, UCHOJIB3Ys MOHITHUS «IHEPTETUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHUY,
«s-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXIEHHOE SHEPTETHUECKUE COCTOSIHUS aTOMay;
OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COEIMHEHUH 10
nepuogaM u rpynnam Ilepuoanueckoit cucremsl Jl. 1. MenneneeBa, BaIeHTHbIE BO3MOKHOCTH
ATOMOB DJIECMEHTOB Ha OCHOBE CTPOSHUS MX AJICKTPOHHBIX 000JI0YCK;

e chopMHpPOBAaHHOCT, YMEHMI: XapakTepus3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C TIOMOIIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKIM;

¢ chopMHPOBAHHOCTH YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS MX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuui
THIPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMUHHUS);

¢ chopMHPOBAHHOCTH YMEHHS OOBSCHATH 3aKOHOMEPHOCTH TPOTCKAHHS XUMHUYCCKUX
peakiuii ¢ y4€TOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHUsi CKOPOCTH
XUMHUYECKON PEakiMu B 3aBUCHMOCTU OT Pa3IHUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOTO PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuid (mpuniun Jle [latense);

¢ chopMHPOBAHHOCTH YMEHHSI XapaKTEPU30BATh XUMHUECKHUE PEAKIUH, JIEXKAIIHE B OCHOBE
MPOMBIIIUICHHOTO TIOJYyYeHUs CEepPHOM KHUCIIOThI, aMMHaKa, OOIIMe Hay4YHbIE MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIEeCOO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYEeCKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

¢ chOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHUN O METO/IaX HAYYHOTO IMO3HAHUS SIBJICHUH
MPHUPOJIBI — HAOTIOICHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEeaTbHbIi U MBICIICHHBIH ),
UCIIOJI3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs T[PUMEHSTb HSTH 3HAHUA [pU
OKCIIEPUMEHTAIbHOM HCCIICIOBAHUM BEIIECTB W I OOBSICHEHHS] XWMHUYECKHX SIBJICHUM,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHIECCKOM JIEATETLHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

® cpOpMUPOBAHHOCTH YMEHUS BBISBIISATH B3aUMOCBS3h XUMHUYECKUX 3HAHUN C TTIOHATUSMU U
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIA 0o0Jiee OCO3HAHHOTO

MMOHUMAaHHA MaTCPUAJIbHOTO €AUHCTBA MHPA;
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¢ c(hOpMUPOBAHHOCTH YMEHHS IIPOBOAMUTH PACUETHI: C UCTIOIb30BAHUEM MOHATHI «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTPALMs»; MAacChl BellIeCTBa UM 00bEMa rasa 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(h(pexTa peakiuu; 3HaYeHUSI BOAOPOAHOTO MOKA3aTesl paCTBOPOB KUCIIOT U
IeJ04Yed ¢ M3BECTHOH CTENEeHbIO0 OUCCOLMaluu; Macchl (00bEMa, KOJIMYECTBAa BELIECTBA)
IPOAYKTa PEeaKIMM, €ClIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PAcTBOpa C ONpeNesIEHHON
MaccOBOH /10J1€ pacCTBOPEHHOIO BELIECTBA WM JAHO B U30BITKE (MMEET IPUMECH ); JOIU BBIXOJ1A
MPOYKTA PEAKIIUU; O0BEMHBIX OTHOIIIEHUH ra30B;

¢ c(hOPMUPOBAHHOCTh YMEHHI: CAMOCTOATENBHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJICHUE peaKLuii HOHHOrO0 0OMeHa, IOATBEPKACHIE KaYECTBEHHOI'O COCTaBa
HEOPraHMYEeCKUX BEILECTB, ONpPEEICHHE CPE/Ibl PACTBOPOB BEILECTB € MOMOIIBIO MHIUKATOPOB,
U3y4eHHE BIMSIHMS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuu, pelieHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMaM «Meramib» u «Hemeramnel») ¢ coOnrofeHreM MpaBuil
Oe3omacHoro oOpaleHus ¢ BemecTBaMU M JIAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
Lellb  HMCCIENOBAaHUsA, MPEACTaBIATh B pasIMYHOM (QopMe pe3yabTaTbl SKCIEPUMEHTA,
aHaAJIM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTb;

¢ c(hOpMUPOBAHHOCTh YMEHHI: COOIIOAATh MIPAaBUIA MOJIB30BAHUS XUMUYECKOH MOCy10i 1
71a00paTOpPHBIM 000PYJOBaHUEM, OOPAIIIEHNUS C BEIECTBAMU B COOTBETCTBUHU C HHCTPYKIUSAMHU O
BBITNIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOIMUECKHU 11€J1eCO00pa3HOTo NOBEIEHUS
B OBITY M TPYAOBOW JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBBS, OKpYXKarolen
IPUPOJHON cpenbl M JOCTHKEHHMS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaThb OMNACHOCTh
TOKCHUYECKOrO JEHCTBUS Ha JKHUBBIE OPIaHU3MBI ONPEACIEHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

® c(hOPMUPOBAHHOCTh YMEHHM: OCYIIECTBIATH LIEJIECHANPABICHHBIH MOUCK XUMHYECKOU
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi HHGpopMmanuu, VHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHopMalrio, nepepadarpiBaTh €€ U UCHOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3aJa4eil.

®OPMbI OPTAHU3ALINHU

OcHoBHOI (hopMO¥i OpraHu3amy nporecca o0yudeHus ABIsSeTCS KIacCHO-ypouHas dopma.
[Tpu npenoaBaHuu IpeaMeTa akIeHT JienaeTcs Ha (JOpMUPOBAHHUE CUCTEMBI (PyHAAMEHTAIbHBIX

3HaHI/II\/II, MPAKTUYCCKUX YMeHI/Iﬁ 1 HaABBIKOB, HO H Ha60p KITFOYEBBIX KOMIIETEHTHOCTEH B
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MHTEJUICKTYyaJIbHOM, TpaXkJaHCKOMPaBOBOM,

KOMMYHUKAITMOHHOW, WH()OPMAITMOHHOW W TPOYUX

cdepax. [Ipu npenogaBanuu MpeaMeTa akIeHT JeIacTCs Ha CUCTEMHO-IeITeTbHOCTHBIN MOAXO/I.

Tun ypoxa no ®I'OC

Bups! ypokos

1 ypOK OTKPBLITHA HOBOT'O 3HAHUA
(YOH3)

Jlekuusi, npoOJIeMHBIN YPOK, SKCKypcHsl, Oecena, KOH(pepeHIusl,
MYJIbTUMEANA-YPOK, UTPa, YPOKHU CMEIIAHHOTO THIIA.

2 Vpok pedaexcuu (YP)

CounHeHMe, MPAKTUKYM, AETI0Bast UTPa, KOMOMHUPOBAHHBIN YPOK.

3 Ypok 00111eMeT010J1I0THYeCKOit
HanpasyieHHocTH (YC3)

KoHnkypc, koH(pepeHIus, IKCKYpCHs,

KOHCYJBTAIUs, YpPOK-HUIpa, JUCIIYT, OOCYXIeHHE,
0030pHas nekuus, obecesna, ypok-

Cyld, YPOK-OTKPOBEHHE, yPOK-COBEPIICHCTBOBAHUE.

Ypok paszsuBaromiero koHTpois (YPK)

[MucemenHsle  pabOTHI, yCTHBIE ONIPOCHI, BUKTOPUHA, CMOTD
3HaHMH, TBOPYECKUHN OTUET, 3aIUTa IPOEKTOB, pedepaTos,
TECTHPOBAHHE.

®OPMBbI YYEBHOM JESTEJIbHOCTH

Cucrtemy ¢opM yueOHOM 1eATEIBHOCTH y4ya

WHIWBUJAYyAJIbHAA, TI'pyHnmoBasd.

MUXCA Ha YPOKE XUMUHU COCTABJIAIOT: Q)pOHTaHbHaH,

OtuM popmaM TakKe MPUCYIIH BCE KOMIIOHEHTHI Iporecca o0ydyeHus. OHU OTINYAOTCS

JPYT OT Apyra KOJIMYECTBOM YYaIIMXCS U CIOcO0aMH OpraHU3aluu paboThlI.

I'pynnoBass ¢opma opraHu3anuu y4eOHOW MAEATENBHOCTH YYalUXCs MpeaycMaTpuBaeT

CJICAYIOIINE BUIBL:
1. [Tapuas popma yueOHOIT pabOTHI

2. KoonepaTuBHO-TpynmnoBas yuyeOHas

ACATCIIBHOCTD.

3. MuddepenumpoBanHoe-rpynmnosas Gpopma

4. UnauBuayanbHO-TpymnnoBas Gopma

CPEJCBA OBYYEHUA

IIpubopwi, HAOGOPHI XUMHUUECKOU TTOCY/IBI ¢ TPUHAIICKHOCTIMU. OHU TIOIpa3IesSIOTCS Ha

ACMOHCTPAIMOHHBIC HpI/I60pLI n ux J'Ia60paTOpHBIC aHaJIoruy, Ha60p1>1 AJI1 ACMOHCTPAlMOHHBIX

OIIBITOB U Ha60p51 IJId IPpOBCACHUSA J'Ia60paTOpHBIX pa60T M0 XUMHHU, KOTOPBIC BBIAAKOTCA Ha

Ka)K}IBII\/'I CTOJI W KOMIUICKTYIOTCA pPas3sgaTO4YHbIM JIOTKOM. ITomumo JACMOHCTpallMOHHBIX M

71a00PaTOPHBIX BRIIEISIIOT MPUOOPHI U MPUHATICKHOCTH 0011ero Ha3HayeHusl. K HuM otHoCsTCS
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pasInYHbIE U3MEPUTENbHBIE TPUOOPBI: BECHI, TEPMOMETPBI, APEOMETPHI, a TAKXKE CIIUPTOBKHU,
npoOUPOYHBIE HArPEBATEIH, IIEKTPUYECKHE 1a00paTOPHbIE IUTMUTKH, CYIINIIbHBIE IIKA(QBI U JIP.

Xumuuecxkue peaxmuevi. B ceromusimHeil oOpa3zoBaTelbHOM NpakTUKE Ui ynoOcTBa

UCIIOJIb30BaHUSI XUMUYECKUE PEAaKTUBBl 0OBEINHEHb! B HA0OPHI B COOTBETCTBHE C TEMAaTUKOM
1a00paTOpHBIX PaboOT, MPEAYCMOTPEHHBIX IPUMEPHOM IporpaMMoil. Macca Kaa0oro peakTusa
B HabOpe W CTEMEHb €ro XMMHUYECKOH YHCTOTHI COOTBETCTBYIOT M 3aJjadyaM OIpEACTICHHOM
1ab0opaTopHOI pabOThI, U TOAOBON MOTPEOHOCTH B HEM It paOOTHI C OAHON MapasuIebIo.

Hamypanvnvie ob6vexmuvr. K HaTypanbHbIM OOBEKTaM, HEOOXOAMMBIM MAJIS HU3Y4EHUS

XUMHH, OTHOCAT pa3iuyHble Kosulekuuu. Komneknuu, npeaycMOTpEeHHbIe —ILIKOJIbHOM
IPOrpaMMOii, MO3BOJSIOT IMO3HAKOMUTH IIKOJBbHUKOB C OCHOBHBIMM BHUJAMH MHHEPAJIOB,
MOJIE3HBIX MCKOMAEMbIX, TOPHBIX MOPOJ,, MUHEPAJIbHBIX YIOOpPEHUH, HATJISAIHO IMPEICTaBUThH
HOPOAYKTBl Pa3IMYHBIX XUMHUECKUX MPOM3BOJCTB — IIJIACTMACCHI, KAYYyKH, CUHTETUYECKHE
BOJIOKHA, IPOAYKTHI IEpepabOTKN HEPTU U KAMEHHOT'O YTJIsl, METaJUIbl U CIUIaBbl HA UX OCHOBE.
Kouekuy mo3BOISIFOT yJanuMcst HarJsiIHO MTO3HAKOMUTBCS ¢ 3TUMH 00bekTamMu. OcoOeHHO
MHTEPECHBI KOJUIEKLIUU, KOTOPbIE MTO3BOJISIIOT HE TOJIBKO PacCMOTPETh BHEIIHUN BHUJL BEIIECTB,
HO M O3HAaKOMHTHCA C MX XMMUYECKMMHU CBoicTBaMu. Takue KOJUIEKLIMH YKOMIUIEKTOBaHbI
crielManbHBIMM 00pa3laMu, KOTOPbIE UCTIONB3YIOTCS JUIsl XUMUYECKOI'O aHAJIN3a.

OxpanHo-38yK08ble cpedcmea ooyyenus. K HUM OTHOCAT cpeficTBa 00ydeHus, TpeOyromme
WCIOJIb30BaHUs CHIEIUAIBHON amnmapaTypsl Ui MPEAbABIECHUS 3aJ0)KEHHOW B HUX y4eOHOM
uHpopMaluu. DKpaHHO-3BYKOBBIE MOCOOWS pPa3ieNsIOTCSd Ha JABE TPYNINbl: CTaTUYHbIE U
auHaMuyHble. K cTaTMYHBIM OTHOCATCS IUadWIbMBl, AMANO3UTUBHI (CNaiiibl), €AMHUYHbIE
TpaHCmapaHThl A TpadornpoekTopa. JIMHAMUYHBIMUA 3KPAHHO-3BYKOBBIMU IOCOOMSIMU
SIBIISTIOTCS] KHHO- U BUACOPHIIEMBI, MYJIbT(UITbMEI.

Texnuueckue cpeocmea ooyuenus. K TCO oTHOCAT TEXHUYECKHE YCTPOHCTBA, C TOMOIIBIO
KOTOPBIX Y4alluecss BOCIPUHUMAIOT MH(POPMALUIO SKPAaHHO-3BYKOBBIX CPEICTB OOydEHUS.
OTO aBTOMAaTU3MpPOBaHHOE paboyee MECTO YUMTENs, MYJIbTUMEIUIHBIE TPOEKTOPHI,
KOMITBIOTEPBI, TEJIEBU30PbI, BUI€OMarHuTOPOHBI.

Ileuamnvie cpeocmea obyuenus. K 3Toi rpynme oO0OpyAOBaHUS OTHOCATCS TaOJIMIIbI,
rpaduKy; AMarpaMMbl; CXEMbl; 3CKHM3bl; PUCYHKH; (poTorpaduu; MOpTPEThl BbBIIAIOLIMXCS
YUEHBIX-XUMHUKOB. B mporecce 00yd4eHHs XMUMHHM HCIHOJB3YIOTCS TaOJIUIBI MOCTOSHHOTO
skcnioHnpoBanus: «llepunognyeckas cucrema xuMmuueckux annemeHTtoB . M. Menneneesay,
«Tabnuma pacTBOPUMOCTH KHCJIOT, OCHOBaHMHA M coJeily, «DIEeKTPOXUMHUYECKUN psif
HanpsDKeHUH MEeTaJIOB» U Ap. B Takux Tabnumax MCronb3yeTcs XUMHUECKash CUMBOJIMKA —

O0COOBI XMMHYECKHUH S3BIK, MO3BOJISIONIMKA BBIPA3UTh COCTaB, CTPOCHHE M TPEBPAIICHUS
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Ne
n/n

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl

Pasznesn 1. TeopeTudeckue OCHOBBI OPraHUYEeCKOM XMMUM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

[Ipeamer opranndeckoit xumuu. Teopus cTpoeHus

1.1 . 8 http://www.yoursystemeducation.com
opraHudeckux coenunenuit A. M. bytieposa
Hroro no pasneny 8
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHble yraeBOAOPOABl — AJKAHbI, IIUKIOAIKAHBI 5 http://www.yoursystemeducation.com
2.2 HenpenenbHbie yrieBogopoOIbl: aJKeHbl, AIKAAUEHbI, aJTKHHbBI 14 http://www.yoursystemeducation.com
23 ApOMATHUECKHE YTTIeBOIOPO/IB! (apEHEI) 8 http://www.yoursystemeducation.com
24 [IpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB U UX IepepadoTKa 4 hitp://wwiw.yoursystemeducation.com
4 http://www.yoursystemeducation.com
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOIOB
Hroro no pazneny 35
Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crmptsi. Genon 11 http://www.yoursystemeducation.com
3. KapOonunbpHbIE COeTMHEHUS: aTbJIETH B U KETOHBI. 21 http://www.yoursystemeducation.com
' Kap6onossie kucnotbl. Croxxnblie 3¢upsl. Kupbl
33 v 9 http://www.yoursystemeducation.com
. TJIEBOJIbI
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http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
http://www.yoursystemeducation.com/
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Hroro no pazneny

Pasznen 4. A3oTcoaeprkaiye opraHudecKkue coeIuHeHus

41

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonTpoababix padot — 4

[IpakTrueckux pador - 8

36

4.1 AMuHEI. AMUHOKUCIIOTEL benku 12 http://www.yoursystemeducation.com
Hroro no pazneny 12
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 BBICOKOMOJIEKYIIApPHBIE COCIUHEHUS 6 http://www.yoursystemeducation.com
Hroro no pasneny 6
102
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Ne ni/n

11 KITACC

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue atoma. Ilepnoanueckuii 3akoH U

http://www.yoursystemeducation.com

1.1 [Tepuonnueckas cuctemMa XUMHYEeCKuX 3eMeHToB /1. 1. 9
MenneneeBa
1.2 Ctpoenue BemiectBa. MHOrooOpasue BE1ecTB 11 http://www.yoursystemeducation.com
1.3 X1MHUYECKHE PEAKLIHH 19 http://www.yoursystemeducation.com
Hroro o pazneny 39
Paznen 2. Heoprannuyeckasi XumMus
21 HeMeTauIbL 31 http://www.yoursystemeducation.com
292 MeTauibL 23 http://www.yoursystemeducation.com
Hroro o pasneny 54
Pa3gen 3. XuMus u :XKU3Hb
3.1 MeToanl TO3HAHUS B XUMHH. XUMHUS U KU3Hb 9 http://www.yoursystemeducation.com
Hroro o pasaeny 9
102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonTponbsubix padot — 4

[TpakTrueckux pador - 8
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HOYPOYHOE IINTAHUPOBAHMUE

10 KITACC

n/n

Tema ypoka

Bcero

KounyecTBo 4yacoB
Jara

Kourpoubnbie IIpakTHyeckue
U3y4YeHus

padoThI padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[Ipeamer u 3HaYeHUE OPraHUYECKON
XUMUHU, IIPEJICTABICHUE O MHOr000pa3uu
OpPraHUYECKUX COECANHEHUN

DIEeKTPOHHOE CTPOCHHUE aTOMa yriiepoia
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BanenTHbIE BO3MOXHOCTH aTOMa

yriepona

XHUMUYecKas CBsI3b B OpPraHU4EeCKUX
coeIMHEHHIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CIOCOOBI pa3pbiBa
CBsI3EH

Teopus cTpoeHns OpraHMYECKUX
coequHenunit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ (HeKThl B MOJIEKYJIaX OPraHUuIECKIX
COCIMHEHU

[IpencraBienue o ki1accuPpUKAUN U
CUCTeMaTH4ecKasi HOMEHKIIaTypa
(IJUPAC) oprann4eckux BEIIECTB

38




Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

10

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
AJICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI

dusndyeckre ¥ XMUMHUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnne aJikaHOB B IPUPO/JIE.
CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
aJTKaHOB

12

[ukmoankanel: oomast popmyna,
HOMEHKJIATypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHUA U XUMUUYCCKHUX CBOﬁCTB,
CIOCOOBI MOJIYYEHHS ¥ IPUMEHEHHE

13

Perienue pacuérHpIX 3a1a4u Ha
OTIpeieNICHUE MOJICKYIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOOAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHNEe 3HAHHUH 10 TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
aJIKEHOB
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duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHUKOBA

16 CriocoObl osTy4eHHs U IPUMEHEHNE
QJIKEHOB
[IpakTrueckas padorta Ne 1 mo teme

17 "[Tonyuenue FTUICHA U H3YYCHHUE €T0
CBOMCTB"
Pemenue pacy€THbixX 3a1a4 Ha

18 oTpeieNieHue MOJICKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOTO BEIIEeCTBA
AnKaIueHbl: CONPsKEHHBIE,

19 M30JIMPOBaHHBIC, KyMYJIHPOBAHHBIE.
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CrniocoOsl MosTyueHus: U pUMEHEHUE
aJIKaIneHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, oO1Ias

29 (dbopMyIia, HOMEHKJIAaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckue cBOcTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIE peaklii Ha TPOMHYIO
CBS3b

25 CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
AJIIKUHOB

26 Pemenue 3aga4d: pacu€Tsl 0 ypaBHEHHIO

XMMHYECKON peaKiuu

40




27

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

28

APpEHBI: TOMOJIOTHYECKUH Psif, 001Iast
(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOJTyoJIa, UX (PU3NYECKUE
CBOICTBA

29

30

31

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEILEeHUs

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH
MPUCOCAMHEHHS, OKUCIICHHE TOMOJIOTOB
OeH3oia

Oco0EHHOCTA XMUMHUYECKUX CBOMCTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEJICJIEHUE MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA

33

34

CriocoObl mosTyyeHHs U IpUMEHEHNE
apeHoB

I'eneTnyeckas CBA3b MCKAY pa3JINIYHbIMU
KJlacCaMH yrjieBoaopoa0B

35

Pacuétel Mo ypaBHEHUSIM XUMHUYECKUX
peakmuii. CucteMartusarus u 00001IeHne
3HaHUM 110 TeME

36

37

[Ipupoansiii ras. [lomytHbie HEDTAHBIE
rasbl

KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu
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38

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIepepadoTKU
HedtH

39

40

41

I'eneTtnyeckas CBA3b MCXKAY pa3JInIYHbIMU

KJ1acCaMu yrijiieBoaopoa0B

FaJ'IOFCHOHPOI/IBBOI[HBIC Yrii€BOAOPOOAOB:
SJICKTPOHHOEC CTPOCHHUE, pCaKIN1
3aMCIICHUA rajlorcHa

JeiicTBue menouei Ha
raJIoreHIpor3BOAHbIC. B3aumoeicTeue

AUTrajJorcHaJlKaHOB C MariHucM 1M IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUN
o pazzaeny "Yriesoapopons!"

43

44

45

KonTponbhas padota no teme
"YrneBonopoast"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psii, oOriast popmyna,
CTPOEHUE MOJIEKYII, U30MEPHS,
HOMEHKJIaTypa, Kiiaccuukarus,
(bu3nvecKue CBONCTBA

XHMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTteie a¢upel: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKHX CBOMCTB
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MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIIMKOJIb

48 Y TJIMLEPUH, UX (PU3NYECKHE U
XUMHUYECKHE CBOICTBA

49 CriocoObl osTy4eHHs U IPUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
@DeHOoI: CTPOCHUE MOJIEKYJIbI,

50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh
¢denona

51 XHUMHYECKHe CBOMCTBA (heHoIa

52 CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
¢denona
[IpakTuueckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHonbI"

54 CucremaTu3anus 1 00001IeHNEe 3HAHUI
0 TeMe
AJNBIIETUIB M KETOHBI: 3JICKTPOHHOE

55 CTpOEHHE KapOOHUIILHOW TPYTIIbI;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMmyia,
M30MepHsl © HOMEHKJIATypa

56 AJBIETUIBI M KETOHBI: (PU3NICCKUE
CBOWCTBA; PEAKIMH MTPUCOCTUHEHUS

57 Peakumu okucieHus U Ka4eCTBEHHbBIE
PEaKIny aJbJIeTHI0B U KETOHOB

58 CriocoOb! TTOTYyIeHHS aJTbIETHIOB U

KE€TOHOB
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59

OHOOCHOBHBIE TIPE/IebHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS UX
MOJIEKYII

60

61

62

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3n4YecKue CBOMCTBa
XHWMHUYECKUE CBOMCTBA MIPEAEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

KHCIOTHl. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEICIIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CriocoObl mosTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckue 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOWN pEeaKIuu, Ha
ompeielIeHUE MOJIEKYISIPHON (OPMYITBI
OpPraHNYeCcKOro BEIIECTBA
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69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe
"Kap6oHnoBsie kuciaoTbl. Cl10KHbBIS

a¢upsr"

70

Kupsr: crpoenue, puznueckue u
XUMHUYECKHUE CBOMCTBA (TUAPOIU3)

71

72

73

OcoOEHHOCTH CBOWCTB JKUPOB,
coJiepKalInX OCTaTKU HETIPEACIbHBIX
KUPHBIX KUCITOT. JKUpBI B IpUpoIe

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
0 CHHTCTHUYCCKUX MOIOIIHUX CPCACTBAX
(CMC)

['eneTnueckas cBI3b YriieBO4OpOaAOB U
KUCJIopoaACOACpKAINX OPraHUYCCKHUX
BCIICCTB

74

Pacuérel o ypaBHEHUSIM XUMHUYECKUX
peakuui

75

76

77

CucremaTu3anusa U 000011IeHNE 3HAHUIH
110 TEME

OO01mas xapakTepuCcTUKa YTIEBOIOB U
KiaccuduKalus yrieBoaoB (MOHO-, 11~ U
MOJIMCaxapu/bl)

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
Hax0JIEHUE B MIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATeIbHOCTH OpraHu3Ma
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79

Jlucaxapuipl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxxaeHue B mpupoe u
MPUMEHEHHE JUCAXaAPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJ, (hu3ndecKue u
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

81

82

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC OOJIM BbIXOAa ITPOAYKTA
pCaKuu OT TCOPECTUYCCKH BO3SMOKHOI'O

83

CucreMatuzanuys u 0000LIEHYE 3HAHU M
0 pasaeny

84

85

86

KonrtponbHas pabora no teme
"Kucnopoacoaepkaiiyue opraHu4ecKme
coequHeHus"

AMUHBL: K1accupUKaIMs, CTPOCHNE
MoJIeKyJ1, oOmiast popMmyia, u3omepus,
HOMEHKJIaTypa 1 (pru3nyeckue cBoicTBa
XUMUYeCcKHe CBOMCTBA alNU(PaTHUECKUX
aMHMHOB

87

AHWIVH: CTPOCHNE AHWINHA,
0COOCHHOCTH XHMHUYECKHX CBOWMCTB
aHWJIMHA

88

89

CriocoOslI MoNTydeHus: U IPUMEHEHUE
anupaTHIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIaTypa U
nzoMepusi, pu3ndecKue CBOMCTBa.
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OTI[GJIBHBIC MnpeacCTaBuTCIIN O-
AMHWHOKHCJIOT

90

91

92

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, MX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

benku kak npupoIHbIE TTOJTMMEPHI;
CTPYKTYPBI OCITKOB

XuMHYeCKHE CBOMCTBA OEJIKOB

93

94

95

96

A30TCoAEpKALIKE TETEPOLMKINYECKUE
COCANHCHUA. HyKJIeI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POIIh

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

IIpakTryeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Pacrio3HaBaHuE OPraHUYECKUX
coeqrHeHnin"

KonrtponbHas pabora no Teme

"A30TCcoepKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TTOHSTHS XUMHHI
BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI U
MCTObI UX CUHTEC3a —IIOJIMMEPpU3aAlUA U
IIOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa
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99 DOnacToMepbl: HaTypaJlbHbII

CUHTCTUYCCKHUE KayYyKH. Pesuna

Bonokna: HaTypanbHbIE, HCKYCCTBEHHEIE,
100 cuarernueckue. [Tomumeps
CIIELIMAIbHOTO Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue
101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"Pacno3HaBaHue IIacTMacC U BOJIOKOH"
O00011IeHNE U CUCTEMATU3AIUS

102 M3Y4YEHHOT0 MaTepuaa 1o TemMe

"BricOKOMONEKYISIpHbIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XuMU4YecKui s1eMeHT. M30Tonbl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE Uncia
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMUYeCcKux 3reMeHToB /1. 1. 1
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BEIECTB MO
rpyIIaM U mepruoiam
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Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemecTBa MoneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

16

HctrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ MCNosb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MossipHas KOHIeHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB
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19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aK0H U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIE PEAKIIUN
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nu4HbIX (GaKTOpPOB Ha
CKOPOCTb XUMHUUYECKOW peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"
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9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanms.

29 CuuibHBIE U cita0bIe 2JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuUMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme OKUCIUTeNn U
BOCCTaHOBUTENH

34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
Teme "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxeHne HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHYECKUX

anemenToB 1. . Menaeneesa u

52




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bomopoa: nonydenue, pusznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibl

43

["asiorensl: HAX0X/IEHUE B IPUPOJIE,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKHE CBOICTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MOTYYESHHS,
¢bu3nyecKkrue 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumeHeHHe KUCIOpOIa U 030HA

48

OKcuIbl ¥ TEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyab(uabt

53




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
" €€ coequHeHus"

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaxXOKIEHNE B IPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
xumMudeckue cBorctra. Dochusl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie ynoOpeHus

60

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 Teme "A30T
u hochop u ux coenuHEHUS"

61

62

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoxaa(ll), okcun yrnepona(1V),
yroJibHAsl KHCIIOTA U €€ CONH
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63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,
CHJIMKATBI

66 IIpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
Crek10, ero noyyueHue, BUAbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS dTIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMmeHeHre METaIoOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS

METAaJIJIOB
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76

77

78

OO6mmas xapakrepucTuka metamioB |A-
rpynmnsl [leproanueckoi cucTemsl

XUMHYECKHUX 3J1eMeHTOB. HaTpuil n kanwuii:

nosydeHue, Gu3n4ecKue 1 XUMHIECKUE
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COeIUHEHUN

O6mas xapakrepuctruka metayioB [A-
rpynmnsbl [leproanueckoi cucTeMsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: oTy4YeHue, Gusndeckue u
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUMN

JKEcTKOCTh BOIBI U CIOCOOEI €€
YCTpaHEHUS

79

ANOMHUHU: TTOTydeHue, Gu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

80

81

82

AmdorepHbIe CBOMCTBA OKCHA U
THIPOKCHU/IA aTIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
MIpUMEHEHNE

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJisl TIaBHBIX OArpynn"

83

OO1m1as xapaKTepUCTHKA METAJIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMUYECKUX
JJIEMEHTOB
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duznueckre 1 XUMUYECKHE CBOMCTBA

84 XpoMa U €ro COeITMHEHUI, UX PUMEHEHHE
Baxwnelinme coelMHEHUs Maprasiia.

85 [lepmaHraHat Kajus, €ro OKMCIUTEIbHbIC
CBOMCTBA
PuznuecKre 1 XMUMHYECKHE CBOMCTBA

86 Kenes3a u ero coenuHenuil. [lomyuenue u
MPUMEHEHHE CIUIaBOB JKelle3a

87 duznyeckue U XMMHUYECKHE CBONCTBA MEIU
U e€ COeIMHEeHUN, NX TPUMEHEHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA

88 [IUHKA U €r0 COeIMHEHHI, NX TIPUMEHEHHE.
' 1pOKCOKOMITIIEKCHI ITUHKA
[IpaxTnueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"MeTaibl TOOOYHBIX OArpyHH"”

90 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
O060061eHne U cucTeMaTH3alus

91 M3Y4YEHHOI'0 MaTepuaa 1o TemMe
"Meramib"

92 KonTpomnbHas padora o Teme "Metamisr”

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboThI, KOPPEKIHUS OMINOOK
Ponpb xumun B o6ecrieueHu yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsATHE O
HAyYHBIX METOJ]aX UCCIIEIOBAaHUS BEIICCTB

95 HaydHble MPUHITUITEI OpTaHU3AIAH

XUMHYECKOTO IMTPOU3BOJCTBA.
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[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
BaXKHEHIIINX BEIIECTB

XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

% Cpelibl ¥ €Tr0 MOCIEICTBUS 1

97 XUMHS U 300pOBbE YEIIOBEKA. 1
JlexapcTBEHHBIE CpelICTBA

98 Xumus muiy. Poibs XuMun B o0ecieueHnu 1
MUIIEBON O€30MacCHOCTH

99 KocMmernueckue n napdroMepHbie 1
cpeacTBa. beiToBas xumMus
XuMust B CTpOUTENLCTBE. BaxkHeime

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE 1
Marepuabl

101 XuMUsl B CETBbCKOM XO35MCTBE. 1
Opranuyeckrie 1 MUHEPATIbHBIEC yI0OpEHUS

102 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1
TeMe

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 kiacc/ Epemun B.B., Ky3emenko H.E., Tepeann B.U., [poznos A.A., Jlynun B.B.;
noa pepakuuen Jlynuna B.B., OOmiectBo ¢ orpanuueHHON OTBETCTBEHHOCTHIO «/PODAY;
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., /Ipo3aos A.A., Jlynun B.B.; mox penakuueit
Jlynuna B.B., O06mectBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «[PODAy»; AxumonepHoe

obuiectBo «M3narenscTBO «lIpocBemnienue»

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISL
10 xiacc

1. Meroauueckoe nocoOue A y4uTesas K 3aBepLIEHHONW MPEIMETHON JIMHUU Y4€OHUKOB
O.C. I'abpuensna u ap. «Xumus. 10 knacey. Yrinyonenusiii ypoBenb (aBropsl O. C. ['aGpuensi,
H.T'. Octpoymos, C. A. Caagxos).

2. Metoauueckue noypouyHble pekomMeHganuu. 10 kmace. YrinyOnéHHbIN ypoBeHb (aBTOPHI
O.C. l'abpuensu, .I'. Octpoymos, A.H. JIéskun, C.A. Cnankos).

3. B.H. loponbkun, A.I'. bepexnas u np. Xumus. EI'3-2024. Temaruueckuii TpeHuHr. 10-
11 xnaccel. 3aganus 6a30BOro U MOBBILIEHHOTO YPOBHEH cioxHocTH. M31-Bo "Jlernon".

4. B.H. doponbkun, A.I'. bepexxnad n ap. Xumusa. EI'D. Oprannueckas xumus. 1U3a-Bo
"Jlernon".

5. B.H. Hopoubkun u ap. IloaroroBka x EI'2-2024. 30 TpeHMPOBOYHBIX BapHUaHTOB IO
nemosepcuu 2-24 roga. U3n-so "Jlernon".

6. J1.1O. Jo6potun, C.B. Craxanosa u ap. EI'3 2023 Xumus. TunoBsie sK3aMeHalMOHHBIC

BapuaHThl. 30 BapuanToB. U3n-Bo "HanmonansHoe oO6pazoBanue".

11 knace
1. Metoanueckoe nmocoOue A y4uTess K 3aBepLIEHHONW MpPeIMETHOW JIMHUU Y4eOHUKOB
O.C. T'abpuensna u ap. «Xumus. 11 kmacey. Yrnyonéuunsiii ypoens (aBTopsl O.C. I'abpuenss,

N.I'. Octpoymos, C.A. Cnagkos).
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2. Meroandeckue nmoypouHsie pekomeHaanuu. 11 kmace. Yrioyonénunsiit ypoBeHs (aBTopsi O.
C. TI'abpuensu, U. I'. OctpoymoB, A.H. JI€skun, C. A. Cnaakos).

3. B.H. Hoponskun, A.I'. bepexxnas u ap. Xumus. EI'2-2024. Temaruueckuid Tpenunr. 10-
11 kmaccel. 3aganus 6a30BOTr0O U MOBBIIICHHOTO YPOBHEH CII0OXHOCTH. M31-Bo "Jlernon".

4. B.H. loponbkuH, A.I'. bepexxnas u np. Xumus. EI'D. Heopranunueckas xumusi. 31-Bo
"Jlernon".

5. B.H. Jlopoubkun u ap. IlogroroBka k EI'2-2024. 30 TpeHHMpPOBOYHBIX BapHaHTOB IO
nemoBepcuu 2-24 rona. U3a-so "Jleruon".

6. J1.1O. No6potun, C.B. Craxanosa u ap. EI'D 2023 Xumwus. Tunosble sK3aMeHaIMOHHBIE

BapuanThl. 30 BapuanToB. U3n-Bo "HanumonansHoe oOpazoBanue".

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HuTepHeT-pecypcebl HA PyCCKOM SI3bIKE
1. http://www.alhimik.ru. [IpeacraBnens! crnemyromme pyOpHUKU: COBETHI aOUTYPHEHTY,
YUUTENI0 XMMUHU, CIPABOYHUK (OYEHB OO0JbIIask N0100pKa TaOJIUI U CIIPAaBOYHBIX MaTEpUAJIOB),
BecEnasi XWMUS, HOBOCTH, OJIMMIHUAIBI, KyHCTKaMepa (MHOTO HMHTEPECHBIX HCTOPUYECKUX
CBEJICHU).
2. http://www.hij.ru/. XKXypran «Xumus H KU3HB» 3aHMMATEIIbHO PACCKa3bIBaeT O
MHTEPECHOM B HAyKe U MHPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH KypHaT « XUMUKH U XUMHS», B
KOTOPOM TIPE/ICTaBI€Hbl MHTEPECHbIE OMBITHl MO XMMHH, MO3BOJIIONINE YBIIE€Yb YYAIIMXCS
HKCIEPUMEHTAIBHOM YacThIO MIpeaMeTa.

4. http://c-books.narod.ru. BceBo3amoskHast TuTepaTypa mo XuMHHu.

5. http://1september.ru/. B s)xypHaiie mpeacTaBieHo OO0 KOJTUYECTBO padOT yJaIuxcs,
B TOM 4HCJIE€ pabOT HCCIIEI0BATEIbCKOIO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. BcepoccHiCKuil IIKONBHBIA IMOPTad CO
CCBUIKaMH Ha 00pa30BaTeIbHBIC CANTHI II0 XUMHH.

7. www.periodictable.ru. COOpHHK cTaTell 0 XUMHUYECKHX JIE€MEHTaX, UJUTFOCTPUPOBAHHBIH
OTHCAaHHEM IKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickas »/neKTpoHHas IIKOJA, B KOTOPOH IpeACTaBIEHBI
MHTEPAaKTUBHbIE YPOKU 0a30BOr0 ypoBHS il YYeHMKOB 8—11 KIacCOB C HCHOJIb30BAaHUEM

BHUJICOPOIMKOB, MHTEPAKTUBHBIX 33JIaHUI U yNpakHEHUU, 3D-Monenen.
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9. http://www.chemnet.ru. [Toptan ¢ yHIaMEHTAIBHOTO XMMHUYECKOTO 00pa3oBanus Poccun,
KOTOPBIA BKIIOYACT COBOKYMHOCTh HH(OPMAIIMOHHBIX PECYpCOB MO XWMHUHU (0Opa3zoBaHUE,
HayKa, TEXHOJIOTHS); pemaeT npobiaemMy OBICTPOTO M HAJCKHOTO JIOCTYIA K OTEYECTBEHHBIM U
3apyOeKHBIM HH(DOPMAITHOHHBIM caliTaM 1Mo XUMUHU. COAEP)KUT MHOTO BUICKOJICKIHH K Kypcam
OpraHWYECKOHN U OOIIEH XUMHH.

10. http://fcior.edu.ru. IIpoekt deaepanbHOro NEHTpa HHPOPMAIIMOHHO-00Pa30BATEIHHBIX
pecypcoB (®PLIMOP) HampaBieH Ha pacnpoCTpaHEHHWE JIIEKTPOHHBIX 00pPa30BATEIBHBIX
CEpPBHUCOB TI0 BCEM MPEJIMETHBIM 007acTsM. BKirtouaet TecThl, pacu€THbIC 3a7a9u, BUICOPOJIUKH,
WHTEPAKTUBHBIC 33JIaHKS PA3HOTO YPOBHS CIIOKHOCTH.

11. https://fipiru. Ha caiite ®UIIN omyOimMKOBaHBI JeMOBepcUH, KoaupukaTop,
cnerudukarop EI'D mo XuMum, METOIMYECKUE PEKOMEHIAINH IS YIUTEINICH, TIOITOTOBJICHHBIC
Ha OCHOBE aHA/IM3a TUIHYHBIX OMHUOOK y4yacTHHKOB EI'D. B MeToaMuecKkux pekoMEeHIaIusx
NpUBEJCH aHanu3 pe3ynbratoB EI'D, B TOM uuclie TUNMYHBIX OMHOOK ydacTHUKOB EI'D ¢
Pa3HBIMU YPOBHSIMH ITOJATOTOBKH.

12. http://www.yoursystemeducation.com. Ownnaita-trectel L[T Bcex nmer + EI'D um ux
NOJPOOHBIC BUICO-PEIICHHS, a TaKXe KypChl 10 PEIICHUI0 BCEX THUIOB 3aj1a4. BeOuHapsl,
OHJIAMH-TECThI, UHPOPMALIUS JIISI POJUTEIICH U T.11.

13. https://help.herzen.spb.ru. [Iponnenka Ha ynanenke ¢ ['eplieHOBCKUM YHUBEPCUTETOM.

Buneo-ypoku no Bcem remMam, OHJIaNH-TECTHI U IIP.

HNHTepHeT-pecypc Ha AaHIVIMHCKOM fI3bIKE

http://webelementes.com. Conepxut UCTOPUIO OTKPBITHUS U OIucaHue
CBOMCTB BCEX XUMHUYECKHX DJIEMEHTOB. byIeT moJie3eH A/1si COBEPIICHCTBOBAHUSI HHOCTPAHHOTO

A3BbIKA yYalIUXCA, TaK KaK COACPKUT HA3BaHUA 3JICMCHTOB U BCUICCTB HA PA3HBIX SA3bIKA.

61



62



		2023-12-04T14:15:23+0300
	ЧАСТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГАЗПРОМ ШКОЛА САНКТ-ПЕТЕРБУРГ"




