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MOACHUTEJIBHASA 3AIIMCKA

Pabouvas nmporpamma 1o XuMuM Ha YpOBHE CpelHET0 001iero oopazoBanust pazpadorana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoit Denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (elepanbHOil 00pa3oBaTeNbHONW MPOTPaMMbI CPEIHEro
obmero o6pazoanusi(P@OII COO), npencraBneHHbIXx B DenepallbHOM TocyaapcTBeHHOM obpasoBarenbHoM cTanaapte COO, ¢ yuérom Konneniuun
IpernojiaBaHus yueOHoro npeaMera « XUMus» B 00pa3oBaTesbHbIX opranusanusx Poccuiickoi denepannu, pean3yromnx OCHOBHbIE 00pa3oBaTeIbHbIE
IpPOrpaMMbl, U OCHOBHBIX MoJIokeHUH «CTpareruu pa3Butusi BocnuTanus B Poccuiickoit @enepauuu Ha nepuona no 2025 ronma» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIiyOIEHHOTO U3Y4YEHUS 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAyqHOro oopa3oBanus ydammuxcs 10—11 kmaccos.
N3yuenue npeamera, peaansyeMoe B yCIOBHAX IU(EpeHIMPOBAHHOI0, MPO(PUIBLHOIO 00ydeHUs, IPU3BAaHO 00ECHeUUTh 001e00pa30BaTEIbHYIO U
OOMIEKYIBTYPHYIO MOJITOTOBKY BBIITYCKHHKOB HIKOJIBI, HEOOXOJUMYIO JIJIS aJalTAllU X K OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HU B COIIMYME, a TaKKe
JUTSL TIPOJIOJDKEHHST O0YyYeHHS B OpTaHU3alUsaX IPOPECCHOHATBHOTO 00pa30BaHMUs, B KOTOPBIX XUMHUS SBIISICTCS OJTHOW M3 MPHOPUTETHBIX AUCIUIIINH.

B nmporpamme mo xuMMMM Ha3Haue€HHE MpeAMeTa «XUMHs» MOJy4yaeT MOAPOOHYI0 HWHTEPHpPETAlMI0O B COOTBETCTBUHM C OCHOBOMOJATAOIIUMHU
nonoxernuasmMu PI'OC COO o B3auMOOOYCIOBIEHHOCTH LeJeH, colepX aHus, pe3yldbTaToB OOYy4YeHUs U TpeOOBaHUH K YPOBHIO IMOATOTOBKH
BBIIMYCKHUKOB. CBUAETEILCTBOM TOMY SIBJISIFOTCS CJIETYIOIIME BIMOIHIEMbIE IPOrPaMMOi 110 XUMUU (YHKIIUH:

¢ uHpOPMALMOHHO-METOINYECKas!, pealn3alns KOTOpol obecrneyrBaeT MojJydeHue MpeCTaBIeHNs O LesAX, COJepKaHuM, oOIIel CTpaTeruu

00y4deHus, BOCIIUTAHUS U Pa3BUTHS, 00YJarOIINUXCS CPEACTBAMH MPEAMETA, U3Y4aeMOr0 B paMKaX KOHKPETHOIO poduIs;

® OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas MPeAyCMaTpPUBAET ONPEEIICHNE: IPUHIIUIIOB CTPYKTYPUPOBAHHUSA U NIOCIIEN0BATENBHOCTH U3yUEHUS

yueOHOro MaTepuana, KOJIMYECTBEHHBIX M KAUEeCTBEHHBIX €ro XapaKTePUCTHK; MOAXOIO0B K (OPMHUPOBAHUIO COJEP’KATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH 00pa30BaTeNbHBIX JOCTHKEHUH, 00y4aromuXcs B paMKaX MTOTOBOM aTTeCTallMd B (OPME €IUHOTIO TOCYAapCTBEHHOTO
9K3aMeHa 110 XUMHUHU.

[Iporpamma a1t yriyOJI€HHOTO U3yUE€HUSI XUMUH:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJECpXKaHUe, 00s3aTeIbHOE JUIsl U3yYeHUs B PaMKax OTIENbHBIX MPOQHIEH, MperycMaTpruBaeT

pacnpenenenre U CTpyKTYpUpOBaHUE €ro 10 KjlaccaM, OCHOBHBIM COZepKaTelbHbIM JTMHUSAM/pa3ziesiaM Kypca;
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e 1aéT NpUMEPHOE paclpeieleHe yueOHOro BpeMEHHU, PEKOMEHAYEMOTO JIJIsl U3yYEHUS OTJEIIbHBIX TEM;

e [IpeasiaraeT MPUMEPHYIO IOCIIEA0BAaTEIbHOCTh U3yUEHUsl yUeOHOro Marepuaia ¢ y4ETOM JIOTUKU MMOCTPOEHMS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3CH;

e aéT METOAMYECKYI0 MHTEPIPETALUIO IIeJIeH U 3a/1a4 W3y4eHUs MpeaMeTa Ha yriyOJIEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPHTETOB B
CUCTeME cpeAHero o0miero o0pa3oBaHMs, COAEPKATEIbHOM XapaKkTEPUCTUKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS OCHOBHOM
00pa3oBaTeNnbHOI IPOrpaMMBbl CpeHero o0Iero 0opazoBanus (JMUHOCTHBIX, METAMIPEIMETHBIX, IPEJAMETHBIX), @ TAKXKE C Y4ETOM OCHOBHBIX
BUJIOB Y4€OHO-T1I03HAaBATEIbHBIX JIEHCTBUI 00yUYaIOUIErocs 10 OCBOEHUIO COJIEPKaHus IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMUAM B IPOrpaMMe [0 XMMHH IPETyCMOTPEHA MPEEMCTBEHHOCTh C 00yUY€HHEM XMMUHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus. 3a peaeaamMy YyCTaHOBIEHHOW MpOrpaMMoi 1Mo XMMHUU 00s3aTeNIbHOM (MHBapUaHTHOW) COCTaBISIONIEH co/ep:KaHusl yueOHOro nmpeaMera
«XuUMHS» OCTAaETCS BO3MOXKHOCTH BbIOOpa €ro BapUAaTHUBHOM COCTABISIOIIECH, KOTOpas AOJDKHA OMPENENAThCS B COOTBETCTBHM C HaIlpaBJICHUEM
KOHKPETHOT0 poduis o0yueHus.

B cootBercTBUM ¢ xoHIenTyanbHbIMU TonokeHUsIMA PI'OC COO 0 Ha3HAYEHUH MPEeaMETOB 0a30BOT0 M yriayOJEHHOTO ypOBHEH B CHUCTEME
TuQpepeHIIMPOBaHHOTO 00YUYEeHUsI Ha YPOBHE CpeiHEro oouiero o0pa3oBaHus XMMHs Ha YPOBHE YIIyOJNEHHOTO M3yYeHMs HalpaBlIeH Ha peau3alHio
MPEEMCTBEHHOCTH C TMOCIEAYIOIIUM 3TaroM TMOJyYeHUs XUMHUYECKOTO OOpa30BaHUS B paMKax HM3y4YeHHUS CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKMX JUCHUIUIMH B By3aX M OpraHM3alUsaX CpeaHero mpodeccuoHasbHOro oOpa3oBaHMs. B 3Toil cBsf3u u3yueHue mnpenMera «XuUMHUSI»
OpUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U YIiayOJeHHe TEOpEeTUYECKOM M MPaKTUYECKOW IMOATOTOBKH OOyYarolMXcsi, BbIOpaBIIMX
onpenenéHHbld Mpopuib 0OyueHHs, B TOM YHCIE C MEPCIEKTUBOM IOCIEAYIOIIEro MOMYyYeHHs] XHMHUYECKOro 0o0pa3oBaHMsS B OpraHM3alMix
npodeccuonaabHoro obpasosanus. Hapsny c stum, B cBere TpeboBanuii ®I'OC COO k 1ulaHUpyeMbIM pe3yibTaTaM OCBOEHHs (enepaabHON
00pa30BaTeNbHON MporpaMMbl CPEHETO 00IIEro 00pa30BaHus U3yUEHHE MPeaMeTa «XUMUSD» OPUEHTHPOBAHO TAK)KE HA pelIeHre 3a/1ad BOCIIUTAH U U
COLIMAJILHOTO Pa3BUTHs OOydarolmuxcs, Ha (OopMHUpOBaHUE y HHUX OOLIEMHTEIJIEKTYaJbHBIX YMEHMH, YMEHHI palnoHaTM3aluyd ydeOHOro Tpynaa u

0000MEHHBIX CTOCOO0B AEATETLHOCTH, UMEIOIINX MEKIUCITUIUIMHAPHBIN, HAITPEIMETHBINA XapakTep.



CocraBnsiromiuMu npeaMera « XUMUs» Ha YpOBHE YIIyOIEHHOTO U3YUYEeHHUS SIBISIFOTCS YTrayOn€HHbIe Kypebl — «Opranundeckas xumusi» u «OO0mas
U HeopraHmueckas xumus». [Ipu onpepeneHnn NoIX00B K 0TOOPY M CTPYKTYPHOUM OpPTaHU3AIMK COACPKAHUS ITUX KYPCOB B IMPOTpaMMe 10 XUMHH 32
ocHOBY npuHsATHI osioxkeHus GI'OC COO o paznmuuusx 6a30BOTO U YrIAyOIEHHOTO YPOBHEH H3yUeHUS IIPEeIMETA.

OcHoBy cojnepxanusi KypcoB «Opranndeckast xumusi» U «O011as 1 HeopraHu4eckass XMMHUs COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUHN U
YMEHHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3ydeHHUs INpeAMeTa. JTa cHCTeMa 3HAaHWM TMOJy4yaeT OIpelelEHHOE TEeOpeTHdYecKoe IOIOJIHEHUE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIMK 00BEM (akTonmorndeckoro marepuana. Tak, Ha yriryOJIEHHOM ypOBHE U3y4CHHS IpeaMeTa
obecrieueHa BO3MOKHOCTh 3HAUUTEILHOTO YBEJIIMUCHUS 00hEMA 3HAHUM 0 XUMUYECKUX DJIEMEHTAX U CBOMCTBAX MX COCAMHEHUN HA OCHOBE PACIIUPEHUS
U yriayOJieHus MpeACTaBICHUN O CTPOCHHMM BEIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTAX MPOTEKAaHUS peakluid, paccMaTpUBaeMbIX C TOYKHU
3peHusT XMMHYECKOH KHHETUKM M TepMOJUHAMHUKHU. M3ydeHue mepuoaudeckoro 3akoHa u llepuonnyeckoil cUCTeMbl XHMHUYECKHUX 3JIEMEHTOB
0asupyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHHUYECKUX IIPEJICTABICHHUSAX O CTPOCHHHM aTroMa. XUMHYECKas CBs3b OOBSICHSCTCS C TOYKH 3PEHUS
HHEPreTUYECKUX M3MEHEHUHN MpH €€ 00pa30BaHUU U PA3PYILICHHUH, a TAKXKE C TOYKU 3PEHUS] MEXaHU3MOB €€ oOpazoBaHus. M3ydyeHune TUIMOB peakiiuii
JOTIONHSIeTCS (POPMUPOBAHUEM TMPEJICTABICHUM 00 AIIEKTPOXMMHUYECKUX MpOIleccax U AJIEKTPOJIM3E DPACIIaBOB U PAcTBOPOB BemiecTB. B kypce
OpPTaHMYECKON XHWMHUU TPU PACCMOTPEHUU PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHHH yhaenseTcss oco0oe BHHMaHHME BOMpPOcaM 00 SJIEKTPOHHBIX
s dexTax, 0 B3BaMMHOM BIUSHUUA aTOMOB B MOJIEKYJIaX M MEXaHU3Max PeaKIui.

Oco0oe 3HaueHHe HWMEEeT TO, YTO Ha COJEp’KaHUE KYpPCOB XMUMHH YIIIYOJIEHHOTO YPOBHSI M3y4U€HHUS JJs KJIACCOB OMNPENEIEHHOIO MpPOQuIIs
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep AOMOJHEHUHN K 00IIel cucTeMe MpeIMETHBIX 3HAaHUH) OKa3bIBAIOT BIMSIHHE CMEXHBIC MTpeIMeThl. Tak,
HaIpUMep, B COJAEPKAaHUU TpeaMeTa IS KJIAaCCOB XUMHUKO-(PU3NIeCKOro mpoduiis 00bIIoe 3HaYeHHe OyIyT UMETh 3JIEMEHTHI y4eOHOT0 MaTepuana 1o
obmert xumuu. [Ipy n3yueHnn mpeaMera B TaHHOM Cydae akIeHT OyJeT clejlaH Ha OOIIHOCTh METOJOB MO3HAHMS, OONTHOCTh 3aKOHOB M TEOPHUH B
XUMUA W B (HU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKyJsipHass Teopus B (HU3MKE), 3aKOHBI COXpPAHEHUS MacChl M DHEPrUH, 3aKOHBI
TEPMOJIUHAMUKH, HNEKTPOJIU3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B 10 ke BpeMs B coliep:KaHUU MpeAMeTa A KJIACCOB XMMHUKO-OMOIOTHYecKoro mpoduiis 60onbuii yaenbHbIH Bec OyIeT UMETh OpraHndecKas
xumus. B aTom ciydyae mnpemocTaBisieTcs BO3MOXKHOCTH JJisi Oosiee OOCTOSITENBHOTO PACCMOTPEHMS] XUMHUYECKOW OpraHM3aluM KIETKH Kak

OMOJOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIST, K MPUMEPY, TaKu€ CTPYKTYPHbIE KOMIIOHEHTBI, KaK JHUIHJIbI, OCJIKH, YIIeBOIbl, HYKJIEHHOBBIE
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KHUCJIOTBI U OpYyruc. HpI/I 9TOM 3HAHHMSA O COCTaBE M CBOMCTBAX HpeHCTaBHTeHefI OCHOBHBIX KJIaCCOB OPraHHUYCCKHUX BCIICCTB CIyXKarT OCHOBOM JJIsA

HN3YUCHUA CYIIHOCTH IPOLICCCOB (1)OTOCI/IHTC33,, AbIXaHW, MAIICBAPCHUA.

B nnane q)OpMI/IpOBaHI/ISI OCHOB HAaYy4YHOI'O MHPOBO33pPCHHA, OCBOCHUA O6IJ_IeHayT-IHBIX MCTOAOB IMO3HAHHA W OIIbITa MPAKTHYCCKOIO0 NPUMCHCHUSA

HAy4YHBIX 3HAHUN H3y4YeHHE MpeaMeTa «XUMHUs» Ha YIIyOJEHHOM YypOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU NpeaMeTamH,

BXOIAIIUMHA B COCTAaB IMPCAMCTHBIX obnacrei ((ECTCCTBGHHO'Hay‘IHBIe MpEaAMETEBIY, «MaremaTuka u I/IH(i)OpMaTI/IKa» n ((PYCCKI/Iﬁ SA3BIK U JIUTEpATypa».

[Ipu u3ydenun yaebHOTO Npeamera « XUMHS» Ha yrIIyOJEHHOM ypOBHE TakKe, KaK Ha YpOBHE OCHOBHOTO M CpEIHEro o0miero oopazoBanus (Ha

0a30BOM YpOBHE), 3a/1a4cii IePBOCTEIICHHOW 3HAYMMOCTH SIBJIICTCS (OPMUPOBAHUE OCHOB HAYKW XMMHH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,

HpaKTH‘ICCKOﬁ ACATCIIBHOCTH YCIOBCKA M OJHOI'O M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBHI. Pemenue stoit 3aJadyd Ha YFJ'IY6J'IéHHOM YPOBHC HU3YUYCHUA

npeaMcETa npcanojaaract peajin3alnuo TaKux ueneﬁ, KakK:

dbopMupoBaHUe MPEACTABICHUI: O MAaTEPUAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSAX U MMO3HABAEMOCTH SIBJICHUN MPUPOBI, O MECTE XUMHH B
CHCTEME €CTECTBEHHBIX HAayK M €€ BeIyIeil poiii B 00eCIIeueHIH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIIEM SKOJIOTHYECKOH,
SHEPreTUYECKOW M TMHINEBOM OE30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHMH HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHHKOB HSHEPTUU, B
o0ecrnevyeHny palMoHAIbHOTO IPUPOIOTIOIB30BaHMS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKa, a TAKKE IKOJOTHUECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHON CpeIe;

OCBOEHHE CHUCTEMBbl 3HAHUH, JIEKAIIUX B OCHOBE XMMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa: (pyHIAaMEHTaIbHBIX
IOHATHM, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IPEJICTABICHUM O CTPOCHHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJMOJEKYJISIPHOM, O TE€PMOJMHAMMYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XWMHUYECKHX PEaKUHd, O
XMMHYECKOM PaBHOBECUH, PACTBOPAX U TUCHEPCHBIX CUCTEMAX, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHue y 00y4JarOUMXcsd OCO3HAHHOTO MOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUECKUX 3HAHUM JJ11 OOBSICHEHHSI KITFOUEBBIX
uae u mpobiieM COBpPEMEHHOW XUMHH, Uil OOBSCHEHUS M TMPOTHO3UPOBAHMS SBJICHUH, MMEIOIIMX €CTECTBEHHO-HAyYHYI MPUPOLY;
TPaMOTHOTO pEHIeHUs MPOOIEM, CBS3aHHBIX C XMMHUEH, MPOTHO3UPOBAHMS, aHANW3a U OIEHKU C TMO3UIUN SKOJIOTHYECKON Oe30MacHOCTH
MOCITIEACTBHI OBITOBOM W TPOW3BOJCTBEHHOW NEATEILHOCTH YEIOBEKa, CBSI3aHHOW C XMMHUYECKUM MPOHU3BOJICTBOM, HCIOIH30BAHUEM U

nepepadoTKOM BEIIECTB;



e yriyOJeHHE MPeCTaBICHUH O HAyYHBIX METOJIaX IMO3HAHMS, HEOOXOAUMBIX ISl IPUOOPETEHUsI YMEHUN OPHEHTUPOBATHCS B MHUPE BEIIECTB U
O0BSICHEHUS] XAMHUECKUX SBJICHUH, HIMEIOIIMX MECTO B TIPUPOJIC, B IPAKTUUECKOM JCSITEITBHOCTH U TIOBCEAHEBHOM KU3HH.
B muane peanmzanuy mepBOOYEPETHBIX BOCIUTATEIBHBIX M Pa3BUBAIOMIMX (YHKIMHA IETOCTHOM CHUCTEMbI CPEIHEro OO0IIero odpa3oBaHUs NPHU
U3YyYEHHH MIpeaMeTa «XUMUs» Ha YriayOoJEHHOM YPOBHE 0CO0YIO aKTyaJbHOCTh IPHOOPETAIOT TaKUE LENH U 33/1a4H, KaK:
e BOCIUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SBJICHUH NPUPOABI, YBOXEHUS K IMPOIECCY TBOPUECTBA B OOJACTH TEOPETUYECKHX U
NPUKJIAJIHBIX UCCIEIOBAHNN B XUMHH, (POPMUPOBAHNE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
® Dpa3BUTHE MOTHBAMM K OOYYCHHIO M TIO3HAHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHUS
00I11eYeTI0BEYECKIX [IEHHOCTEH;
® pa3BUTHE TIIO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH oOywaromuxcs, (QOpMHUpOBAHUE Yy HUX
CO3HATEJILHOTO OTHOIICHUST K C€aMOOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBUIO YCIEIIHOW NPo(ecCHOHAIBHOW U
0O0I1IeCTBEHHOH 1€ TEbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KHU3HHU;
e (opMupoBaHME YMEHUH M HABBIKOB PA3yMHOIO NPUPOAONOIb30BAHUSA, PA3BUTHUE SKOJOTMUECKOW KYJIBTYpPbI, NPHOOpPETEHHE OIbITa
00I11eCTBEHHO-TI0JIE3HOI 3KOJIOTHYECKOH 1A TeNbHOCTH.
OO6riee 4KCiI0 YacoB, MPEYCMOTPEHHBIX U U3YUYCHHS] XMMUU Ha YTIyOJIGHHOM YPOBHE CpeliHero obiero oopa3oBanus, cocrasisier 204 yacos: B 10
kiacce — 102 vaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 4aca B Helelnto).
ITporpamma peanusyercs ¢ HCHOJIb30BaHMEM OOOpPYIOBAHUS LIEHTPAa €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOH HampaBieHHocTH «Touka

pocTay.



COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne OCHOBBI OPraHUYECKON XMMHH.

[Tpeamer u 3HaUeHHE OPraHUYECKON XUMHHU, IPEACTaBIEHUE O MHOTOOOpa3ui OPraHNUeCKUX COEJUHEHUH.

DNEeKTPOHHOE CTPOEHHE aTOMa yIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSAHUS. BareHTHbIE BO3SMOXKHOCTH aTOMa yriiepojaa. XuMHUYEeCKas CBSI3b
B OPraHMYECKUX COEIMHEHHUAX. Tunbl rHOpHAM3allUM aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHUs KOBaJIEHTHOH CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIH). THUIIbI HepeKpbIBaHUS AaTOMHBIX opOUTanel, 6- u m-cBsA3u. OuHapHas, 1BOMHas U TpoiHas cBsa3b. CriocoObl pa3pbiBa CBs3€il B
MOJIeKyJIax OpraHu4ecKux BemiecTB. [IoHsTHe 0 cBOOOIHOM pajuKaie, HyKiIeopuiie 1 31eKTpodue.

Teopust crpoeHus opraHuuyeckux coeauHeHuil A.M. ByTiepoBa M COBpEMEHHBIE NPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAuY€HUE TEOPHUH
CTPOCHHUSI OPTaHWYECKHX COCAMHEHUI. MoJeKyNsipHble M CTPYKTypHBbIEe (Gopmynbl. CTpyKTypHBIE (OPMYNBI DPa3IUYHBIX BHIOB: pa3BEPHYTas,
coKpaléHHasi, ckenerHas. M3omepus. Buiael nzomepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3()(EKTbl B MOJEKYJNaX OpraHMYecKuX
COeAMHEHUH (MHAYKTUBHBIN U Me30MEepHBIH 3¢ (eKThI).

[IpencraBnenne o kiaccUpUKalUMU OpraHuyeckux BemiecTB. lloHaTtne o QyHkuMOHanbHON rpymme. ['omonorus. I'omonoruueckue psiabl.
Cucremarndeckasi HoMeHKiIatypa opraandeckux coeaunenuit (IUPAC) u TpuBnanbHbie Ha3BaHHS OTJEIBHBIX MPEICTABUTEICH.

OcobeHHOCTH U KJIacCU(pUKalNs OpraHu4ecKuX peakinid. OKUCINTEbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU B OPraHUYECKONH XUMUH.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUSHHS BEIIEeCTB M MX MPEBPALICHUN: O3HAKOMIIEHHE ¢ 00pa3laMu OpraHUYecKUX BEIIECTB M MaTepHajaMH Ha
UX OCHOBE, ONBITHI MO MPEBPALICHUI0 OPraHUYEeCKUX BEIIECTB NP HArpeBaHUM (IUIaBJIeHHE, OOYIVIMBAHHWE M TOpPEHHE), KOHCTPYMPOBAHUE MOJeNen
MOJIEKYJI OpraHMYECKHX BEIIECTB.

YrneBoaopoasl.

Anxanbl. ['omonoruueckuil psia ankano, oOmias ¢popmynna, HOMEHKJIATypa U U30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ

3 o .
aJIKaHOB, SP -TUOpUIN3aIUs ATOMHBIX OpOuTanel yriepoja, 6-cBs3b. Pu3nueckrue CBOMCTBa ajJKaHOB.



XVMMHYECKHE CBOWCTBA QJIKAaHOB: PEaKLUUU 3aMELICHHs, W30MEpHU3alUM, ICTUIPUPOBAHMS, LUKIW3aLUU, NHUPOJIN3A, KPEKUHIa, TOPEHUS.
[IpencraBneHune o MEXaHU3MeE peakLuil paJuKaIbHOIO 3aMEILECHUS.

Haxoxnenue B npupozae. CriocoObl Moy4eHHs U MPUMEHEHUE aJIKAHOB.

[Muknoankanpl. OO6mas ¢opmyna, HOMEHKIatypa M u3oMepus. OCOOEHHOCTH CTPOEHUS M XUMHUYECKUX CBOMCTB ManbIX (LIMKJIONPOIIaH,
LUKJI00yTaH) U OOBIYHBIX (LIMKJIONEHTaH, HUKIOreKcaH) HUKIoaikaHoB. CrocoObl OMYYeHUs U IPUMEHEHHUE [IUKIIOAJIKAHOB.

AuikeHsI. ['OMOJTOTHYECKHIT Psil aTKeHOB, 00mas GopMyIIa, HOMEHKIATYpa. DIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIT ATKEHOB, SP°-
rHOpHIU3aIHs ATOMHBIX OpOUTaNielt yriaepoaa, o- U m-cBsi3u. CTPyKTypHas U TeoMeTpruecKas (uc-TpaHc-) n3oMmepusi. Ousnyeckre cBOMCTBA aIKEHOB.
XVMMHUYECKUE CBOMCTBA: PEAaKLHMHM IPHUCOEAUHEHUS, 3aMEIICHUA B O-IIOJ0XKEHHE IIPU JBOMHOM CBs3U, NOJIMMEpU3aluMu W OKucieHus. lIpasuio
MapkoBHukoBa. KauecTBeHHbIE peakIK Ha IBOIHYIO CBsI3b. CIIOCOOBI NOTY4YEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpPsKEHHBIE, W30JMPOBAHHbIE, Kymyauposanuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U
XUMHYECKHX CBOMCTB CONPSLKEHHBIX JUEHOB, 1,2- 1 1,4-npucoeaunenue. [lonnmepuszanus conpsxEHHbIX TueHOB. CI0COObI MOIYYEHHUS U IPUMEHEHUE
aJIKaINECHOB.

Anxunbl. ['oMonoruyeckuii ps aakuHoOB, o0mas popMysia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYI
AJIKWHOB, SP-TUOpUIM3AIMS aTOMHBIX opOuTtaned yriepona. PU3MYECKHE CBOWMCTBA AJIKWHOB. XHMMHYECKHE CBOWCTBA: PEAKIMU TMPUCOCTUMHEHHUS,
TUMEpU3alil U TpUMepH3aluu, okuciaeHus. KucinoTHble cBOWCTBa aJIKMHOB, MMEIOLIMX KOHIEBYIO TPOMHYIO CBsA3b. KauecTBeHHbIE peakuuu Ha
TpoitHy10 cBs3b. CrIOCOOBI MOYyYEeHUs U IPUMEHEHUE aJIKUHOB.

Apomaruyeckue yrieBoaopoabl (apeHsl). ['omonoruueckuil psia apeHoB, oOmas ¢Gopmyna, HOMEHKJIATypa M H30MEpHUs. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyNbl OeH3ona. PuU3nyecKkue CBONCTBA apeHOB. XHMMHUYECKHE CBOMCTBAa O€H305la U €ro rOMOJIOTOB: peakluu
3aMelleHus] B OCH30JIbHOM KOJIbIIE U YTJIEBOJOPOAHOM paJHKaie, peaklud MPUCOENIWHEHUs, OKHUCIEHHE TomoJioroB OeH3ona. IlpencraBnenue o6
OpPUEHTHUPYIOIIEM JIEHCTBUM 3aMecTuTeNiell B OCH30JIbHOM KOJIbLIE HA MPUMEpE AIKHIBHBIX PAaTUKAIOB, KapOOKCHIBHOW, THAPOKCUIBHOM, aMHUHO- U
HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOEHHOCTH XMMUYECKHUX CBOWCTB cTHpoia. Ilomumepusanus crupona. CrocoObl MOTY4YEeHUS U NPUMEHEHUE

apoOMaTHYECKHX YTJIEBOJOPOIOB.



[Tpuponusrii ra3. Ilonyraele HedTsHbIe Ta3pl. HedTh m €€ mpoumcxoxaeHue. KameHHBIM yrojib W HPOAYKTHI ero mepepadoTku. CrocoObl
nepepadoTKu He(TH: TEPETOHKA, KPEKUHT (TePMUYECKUH, KaTaTUTUYeCKHii), pudopMuHr, nuponu3. [IpoaykTs! nepepaboTku HeTH, X TPUMEHEHHE B
HIPOMBIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu 3ameleHus rajoreHa Ha TUIPOKCOTPYIIY, HHUTPOTPYIIILY,
UAHOTPYINNy, aMUHOrpymiy. /leificTBUe Ha TaJlOreHIPOU3BOAHBIE BOAHOTO M CIHPTOBOTO pacTBOpa mENoun. B3anMoneicTBHe TUTaloreHalIKaHoB C
MarHueM ¥ UMHKOM. [IOHSATHE 0 MEeTaIIIOOPraHNYEeCKUX COCTUHEHUX. VICIob30BaHNe TalOreHIIPON3BOIHBIX YIIIEBOAOPOAOB B OBITY, TEXHUKE U TIPH
CUHTE3€ OPraHUYECKUX BEIECTB.

DKCHepUMEHTAIbHBIE METOJbl HM3Y4YCHHs] BEIIECTB M HMX MPEBpallleHUuil: u3ydeHue (PU3MYEeCKHX CBOMCTB YIIEBOJOPONIOB (PacTBOPUMOCTH),
Ka4eCTBEHHBIX PEAKIMH YTIIEBOJIOPOJIOB pa3IMYHBIX KIAccoB (oOeciBeurBaHue OpPOMHON WIJIM HMOAHOM BOABI, pacTBOpa IepMaHraHata Kajus,
B3aMMOJICICTBHE alleTHJIEHA C aMMHauHbIM pacTBOpoM okcuzaa cepedpa(l)), xauecTBeHHOE OOHapyKE€HUE yriepoia M BOJOpPOAAa B OPraHUYECKUX
BEIIIECTBAX, MOJIyYeHHE 3TUJICHA U U3y4eHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KosuteKuusamu «HedTe» u «Yronb», ¢ oO6pa3namMu miIacTMacc, KaydyyKoB U
PE3UHBI, MOJIETTMPOBAHUE MOJIEKYJI YTIJIEBOIOPO/IOB U I'aJIOTEHIIPOU3BOHBIX YIIIEBOIOPOJIOB.

Kucnopozacoaepkamiye opraHU4ecKue CoeTMHEHHS.

[IpenenbHbie OHOATOMHBIE CTUPTHL. CTpOEHUE MOJIEKYJI (Ha MpUMepe METaHoJIa B 3TaHoJa). ['omonoruueckuit psj, obmias hopmysa, H30Mepus,
HOMEHKJIaTypa u kiaccudukarus. dusndeckue cBOICTBA MpeAeNbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3M MEXAy MOJEKYJIaMU CIUPTOB.
XUMHUECKUE CBOWCTBA: PEAKLMU 3aMEIEHUs, JeruapaTallii, OKHCICHHs, B3aMMOJEHCTBHE C OPraHMYECKMMHM M HEOPraHMYEeCKUMHU KHUCIOTaMH.
KadecTBeHHast peakiusi Ha OJHOATOMHBIC CIUPTHL [lelicTBHME ATaHOAa W METAaHOJIAa HAa OpraHu3M dYenoBeka. CIOCOOBI MONydeHHs] M TPUMEHEHHE
OJTHOATOMHBIX CITHPTOB.

[IpocTeie 3¢upsl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMHUUYECKUX CBOUCTB.

MHOroaToOMHbI€ CHUPTHl — STUJICHTJIUKOIb U TiMLEepUH. DU3MUECKHe M XUMHUYECKHE CBOMCTBA: peakIMM 3aMEIICHHUs, B3aUMOJEHCTBUE C
OpraHMYECKUMU W HEOPraHMYEeCKMMH KHUCIIOTaMHM, KayeCTBEHHas peaklus Ha MHOTroaTOMHble crnupThl. lIpenctaBieHue o MexaHu3Me peakuui
HyKJIeopuiIbHOrO 3aMenieHus. [eiictBue Ha oprann3M dyenoneka. CriocoObl OTyYeHHUs U MPUMEHEHNE MHOTOaTOMHBIX CITUPTOB.
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®enos. CTpoeHHE MOJIEKYIBI, B3aUMHOE BIHMSHHE THAPOKCOTPYNIBI W OCH30JbHOTO sapa. dusmdueckue cpoiictBa (eHoma. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ¢Qenona. KauectBenuwsie peaknuu Ha ¢eHon. TokcumuHocTh ¢enosna. CrnocoObl MONydYeHHs M TpUMEHEeHue (eHoma.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHMIIbHBIE COCMHEHUSI — aibJCTHIIBI M KETOHBI. DJIEKTPOHHOE CTPOSHHE KapOOHMJIBHOHM TIpymIibl. ['OMoNOrHYeckue psiabl aibJIEeTHI0B U
KETOHOB, 001mas (hopMysa, H30MEpUsi U HOMEHKIIaTypa. OU3nudecKkne CBOMCTBA ajbJICTHI0B M KETOHOB. XUMHUYECKUE CBOWCTBA AJIbJICTUIOB U KETOHOB:
peakuu npucoequHeHnss. OKHUCICHHE aNbJIeTUIO0B, KAYeCTBEHHbIC PeaKkIuu Ha aiubaeruabl. CrnocoObl MONydyeHHs W NPUMEHEHHE allbICTHIOB H
KETOHOB.

OnHOOCHOBHBIE TpeAeiIbHbIE KapOOHOBBIE KHCIOTHL. OCOOCHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX KHCJIOT. M3omepus M HOMEHKIATypa.
dusznyueckue CBOWCTBA OJIHOOCHOBHBIX MPEICIIbHBIX KaPOOHOBBIX KUCIOT. BOIOpoIHbIE CBA3M MEXIy MOJICKYJIaMH KapOOHOBBIX KUCIOT. XUMHUYECKUE
CBOWCTBA: KHCJIOTHBIE CBOWCTBA, pEaKIHs 3TepU(UKALNK, PEaKIUU C YYaCTHEM YTIIEBOJOPOIHOTO panukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOU
KACIOTHL. [loHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHoroo0Opasme KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOICTB
HenpeieabHbIX U apOMATHYECKUX KapOOHOBBIX KHCJIOT, AMKAPOOHOBBIX KUCIOT, THAPOKCUKApPOOHOBBIX KUCIOT. [IpencTaBuTent BBICIIMX KapOOHOBBIX
KHCJIOT: CT€apUHOBAs, TAIbMUTUHOBAS, OJICMHOBASL, IUHOIe6As, TUHONEH06ds KUCIOThl. CriocoObl MOTy4eHNs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnsie 3¢upsl. ['omonorndeckuii psin, obmas ¢popmyna, U30MepUsl ¥ HOMEHKIaTypa. Ou3nveckne M XUMHUYECKHE CBOWCTBA: THUAPOIHU3 B
KHUCJION M IIEJIOYHOM cpee.

XKupsl. Ctpoenue, pusnyueckue M XUMHUYECKHE CBOWCTBA JKUPOB: THAPOIM3 B KUCIOM W menoyHod cpene. OcoOEHHOCTH CBOWMCTB KUPOB,
COJIepKAIMX OCTAaTKH HEMPEAebHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoe.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mas xapakTepucTHka yriaeBoaoB. Kiaccudukanus yriaeBogaoB (MOHO-, M- W TOJHcaxapuasl). MoHOcaxapubl: TJIOKO3a, (pykTo3a,
rajakrtosa, pubo3a, ne3okcupubosza. dusznueckue CBOWCTBA M HaxoxkJeHHe B mpupojae. @oTocuHTe3. XUMHUECKHUE CBOMCTBA TIIFOKO3BI: PEaKIUH C
y4acCTHEM CHHUPTOBBIX M aJbJETMIHOW TPy, COUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHne IioKo3bl, €€ 3HaYeHHEe B KU3HEAEATEIbHOCTH
opranusMa. Jlucaxapuisl: caxapo3a, MajbTo3a W JIaKTO3a. BoccTaHaBnMBaroIMe W HEBOCCTAHABIMBAIOIIME IMCAXapUAbl. [ MAPOIM3 AMCaXapHoB.
Haxoxxaenune B mpupone u npuMeHeHue. [lonmcaxapuipl: Kpaxmall, TIIMKOTeH W Ieinrono3a. CTpoeHHe MaKpOMOJEKyJd Kpaxmaia, TIHMKOTeHa W
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nesttosio3pl. dusznueckre CBOWCTBA KpaxMaia W IEJUII0J03bl. XHMMHUYECKHE CBOIMCTBAa Kpaxmaia: TMIpOJIM3, KadeCTBEHHAs peaklus C HOAOM.
XVMUYECKUE CBOWCTBA IEILTION03BI: THAPOIN3, OTydeHue 3(UPOoB 1euTroIo3bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AlleTATHBIN MIETK).

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALLEHUI: paCTBOPUMOCTD Pa3IMUHBIX CIIUPTOB B BOJIE, B3aUMOJEICTBUE ITaHOJA C
HaTpUeM, OKHCIIEHHE STUJIOBOTO CHHMpPTa B ajbJerMJ Ha pPAcKaJEHHONM MeIHOW NpOBOJOKE, OKHCIEHHE 3THUJIOBOIO CIHPTA JUXPOMATOM Kallus
(BO3MOKHO HCIIOJIb30BaHME BUEOMATEPHATIOB), KAUECTBEHHbIE pEaKLUM Ha anbleruibl (¢ THMAPOKCHIOM auaMMuHcepeOpa(l) u ruapoxcuaoMm
meau(ll)), peakuus rnunepuna ¢ ruapokcuaom menu(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBUE PAacTBOpa IIIFOKO3bI €
runpokcuaom meau(ll), B3anmoneiicTBre kpaxmana ¢ HOJO0M, pelieHne SKCIIePUMEHTANBHBIX 3a1a4 1o TeMaM «CrmpTel U penonsn», «KapOboHoBbIe
KUCIOTBI. CII0KHBIE 3PUPBD».

A3zoTcozaeprkaliue opraHu4ecKue CoeInHEHHMs.

AMUHBI — OpraHMYeCKHe MPOU3BOJAHBICE amMMHaka. Kiaccudukanus aMHHOB: amudaTHyecKhue W apoMaTHYECKHe;, NMEpBUYHBIC, BTOPUYHBIE U
tperuunbie. CTpoeHne MoOJIeKyd, o0mas GopMyina, H30Mepus, HOMEHKJIATypa U (PU3NIECKHE CBOWCTBA. XMMHUECKOE CBOMCTBA alM()aTHUECKUX AMHHOB!
OCHOBHBIE CBOMCTBA, AJIKUJIMPOBAHUE, B3aUMOJICHICTBUE IIEPBUYHBIX AMUHOB € @30THCTOM KUCIOTOW. CoNM alnKuIaMMOHUS.

AHUIMH — TPEICTaBUTENIb aMUHOB apomaTrhueckoro psna. CtpoeHue aHuiauHa. B3anmMHOe BiMsSHUE TpyNI aTOMOB B MOJIEKYJIE aHWJIMHA.
Oco0eHHOCTH XMMHYECKUX CBOWCTB aHMiIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl MONy4YeHHs U MPUMEHEHHE anu(aTHUYecKuX aMHHOB.
[lonydyenue aHmIMHA U3 HUTPOOEH3071a.

AmuHokucnorel. HomeHnknarypa u wusomepus. OTAENbHbIE MPEACTABUTENM O-aMUHOKHCIIOT: IJIMIMH, alaHuH. PU3NYECKHUEe CBOWCTBA
AMHHOKHUCIIOT. XUMHYECKHUE CBOWCTBA aMMHOKHCIOT KakK aM(OTEpHBIX OPraHMYECKUX COEIMHEHMH, peaklus MOJMKOHJEHCAluH, 0oOpa3oBaHue
NEenTHAHON cBs3u. buonornyeckoe 3HaueHNe aMMHOKUCIOT. CHHTE3 U TUAPOIIN3 METTUIOB.

benkn xak npuponHbsie monumepbl. IlepBuuHas, BTOpHUYHAs M TpeTUYHas CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: THAPOIIU3,
JIeHaTypalus, KaueCTBEHHbIE pEaKI[MK Ha OeIKH.

OKclepUMEeHTabHbIE METOJIbl M3YYEHUs BELECTB W MX MPEBpAlLICHM: pacTBOpeHHE OEJIKOB B BOJE, JEHATypalus OelKOB MpHU HarpeBaHUH,
[[BETHBIE pEaKIMK Ha OENKU, pEelIeHHe SKCIEPHUMEHTAIBHBIX 3a7ad IO TeMaM «A30TcoJepialllue OpraHuYecKue coeinHeHus» U «Pacno3HaBaHue
OpPraHUYECKUX COCTUHEHUI.
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BBICOKOMOIEKYIISIPHBIE COEAMHEHHUS.

OcCHOBHBIE MOHATHS XUMHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN, CPENHSAS
MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPU3ALUS U ITOJIMKOHIEHCAIHSL.

[Tonmumepnsle  Marepuansl. IlmacTmaccsl  (HOAMATWIIEH, TMOJUMIPONMIIEH, IOJUBUHWIXJIOPHI, IOJIMCTUPOJ, IOJIMMETHIMETaKpuIiar,
HOJMKapOOHAThI, MOJIMATUIIEHTepedTanaT). Y TUIM3alus U nepepadboTKa MIacTuKa.

DnacToMephl: HATYpaIbHBIA KaydyK, CHHTETUYECKHE KaydyKu (OyTaIueHOBBIHA, XJIOPOIPEHOBBIHN, N30IPEHOBHIIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HatypanbHble (XJIOIOK, IIEPCTh, HIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAllPOH U JIaBCaH).

[Tonumeps! cienuanbHOro Ha3HaueHus (TeduioH, KeBiap, 3JIEKTPOIIPOBOAALINE IOJUMEPHI, OnopaziaracMble OJUMEpPHI).

OKclepUMEHTaIbHbIE METOJIbl U3YyYEHMs BEIIECTB M UX NPEBPALICHUN: O3HAKOMIIEHHE ¢ 00pa3lamMM HNPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4yKOB, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue I1acTMAacC U BOJIOKOH».

Pacuérnble 3agaun.

Haxoxxnenune mMonekynsipHO# (opMysbl OpraHMYECKOro COEIMHEHHs MO0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €0 COCTaB, HaXOXKIACHUE
MOJIEKYJISIPHON (hOPMYJIIBI OPraHUYECKOTO COeIMHEHMs 110 Macce (00BEMY) MPOJYKTOB CrOpaHus, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) POAYKTOB
peakuuy /WM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUWE CTPYKTYPHOM (OpPMyYJbl OPraHMYECKOTO BEIECTBA Ha OCHOBE €ro XMMMUYECKHUX CBOMCTB WJIU
CIoCO0OB MOJTyYEHHUS], ONIPEICJIEHUE IO BBIXO/1Aa IPOAYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaIMEeTHBIX CBs3€il NMpH M3Y4eHUH OpraHudeckoil xumuu B 10 Kiacce OCYIIECTBISETCS Yepe3 MCIOJb30BaHME Kak OOLIMX
€CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHITUN, IPUHATHIX B OTJEJIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01re ecTecTBEHHO-HAy4HbIE TOHATHA: ABJIEHUE, Hay4HbI (akT, runoresa, TEOpuUs, 3aKOH, aHalU3, CUHTE3, Kilaccudukaius, HaOII0IeHue,
U3MEPEHUE, DKCIIEPUMEHT, MOJIEIIb, MOJAEIUPOBAHHUE.

@dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJIa, YHEPIeTUUECKUN YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE

BE€IICCTBA, (1)I/ISI/I‘ICCKI/IC BCJIIMYHHBI, CIMHUIBI UBMEPCHUA, CKOPOCTb, DHEPIruA, Macca.
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buonorust: kierka, opraHu3M, 3KocucTema, Ouochepa, MeTabOIM3M, HACIEACTBEHHOCTb, aBTOTPOQHBIM W TeTepoTpPO(MHBIN THUIl NUTaHMS,
OposxkeHue, GOTOCUHTE3, IbIXaHUE, OCIIKH, YTIIEBO/IBI, JKUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpadus: mone3Hbie UCKOMTaeMbIE, TOTLIUBO.

TexHonorus: NMUUIeBble TPOAYKThl, OCHOBBI PAalMOHAIBHOTO NMUTAHUsS, MOIOLIME CPEICTBA, MAaT€pUabl U3 MCKYCCTBEHHBIX MU CHUHTETHYECKUX
BOJIOKOH.

11 KJITIACC
OBIIAA 1 HEOPTAHUYECKAS X1MUA

Teopernueckre OCHOBBI XUMUH.

Atom. CocTaB aTOMHBIX siiep. Xumudeckuii aaemeHnT. M3orombl. CTpoeHue 37eKTPOHHBIX 000J04YeK aTOMOB, KBAHTOBBIE YUCIIa. DHEPTeTUYECKUE
YPOBHH W TOAYPOBHH. ATOMHbIe opOuTanu. Kiaccupukaiuss XUMHUSCKHX DJIEMEHTOB (S-, P-, d-, f-aimementsl). PacnpeseneHue 3JIEKTPOHOB IO
ATOMHBIM OPOUTAISAM. DJIEKTPOHHBIC KOH(PUTYpPAIIMU aTOMOB JJIEMEHTOB MEPBOTrO—YETBEPTOTO MEPUOIOB B OCHOBHOM W BO30YXKIEHHOM COCTOSHUH,
ANEKTPOHHBIE KOHPUTYPALIUHU HOHOB. DIEKTPOOTPUIIATEIEHOCTD.

[lepnonnueckuii 3akoH u Ilepmonnueckas cucremMa xuMuueckux od1eMeHTOB J[.M. MengeneeBa. CBs3b NEPUOAUYECKOTO 3aKOHA U
[Tepuoandeckoil cuCTEeMbl XMMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB IO IPyMIaM U repruojam. 3HaueHue nepuoanydeckoro 3akona /.M. Menneneesa.

XuMuyeckasi CBsi3b. BUIbI XMMHUECKON CBS3M: KOBaJIeHTHasl, MOHHAas, MeTauindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJICHTHOH CBS3H:
OOMEHHBIN ¥ TOHOPHO-aKIENTOPHBIA. DHEPrus U JUTHHA CBsI3U. [[0MSpHOCTH, HAMPaBIEHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHON CBsi3U. KpaTHbIe CBSI3M.
Bonopoanas cBs3b. MexMOIIeKyIsIpHbIE B3aNMOEHCTBHS.

BaneHTHOCTD W BajJICHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b DJIEGKTPOHHOW CTPYKTYPBI MOJIEKYJ C UX T€OMETPHUYECKHM CTpOeHHEM (Ha mpumepe
COEIMHEHUH 3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenre 0 KOMIUIEKCHBIX coenuHeHusX. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTelb, JIMTAHABI. 3HAYEHHE KOMIUIEKCHBIX
coequHeHui. [ToHsATHE O KOOPAUHALIMOHHON XUMUHU.

BemectBa MOEKyIpHOTO U HEMOJIEKYJIAPHOTO CTPOEHUs. THUITBI KPUCTAUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.
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[Tonsitue o mucnepcHbIXx cuctemax. MctuHHble pacTBOpbl. IIpencraBienue o KOUIOMAHBIX pacTBopax. CrocoObl BhIpaXKeHHs] KOHIICHTPAIUH
pacTBOpOB: MaccoBasi JIOJisi BEIIECTBA B PAcTBOpPE, MOJISIpHAs KOHIEHTpauus. HacbllleHHble W HEHACHIIIEHHBIE PACTBOPBI, PACTBOPHUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HoMeHKIaTypa HEOpraHU4YeCKMX BEUIeCTB. TpUBHANIbHbIC Ha3BaHUS OTACNbHBIX IPECTaBUTeNIel HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKUX peakuii B HEOPraHMYECKOH M OpraHMYecKOd XMMHH. 3aKOH COXpPaHEHHUs MAacChl BEIECTB; 3aKOH COXPaHEHUs U
MPEBPAICHHS SHEPTUU TIPU XUMHYECKHUX peakiusx. TeroBbie 3QPeKThl XUMUIESCKUX pPeaKiuid. TepMOXUMHUYECKHE ypaBHEHUSI.

CKOpOCTh XMMHYECKOH peakinuy, e€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB. | OMOTEeHHBIE U TeTepOoTreHHbIe peakiui. Karanus n kaTanu3aTopsl.

OOpatumble U HEOOpaTUMbIEC peakiuu. XuMU4eckoe paBHoBecre. KoHcTaHTa XUMUYECKOro paBHOBecusl. DaKkTOpHI, BIUSIONIUME HA TOJIOKEHUE
XMMHYECKOT0 PABHOBECHUS: TEMIIEPATypa, AaBIEHNE 1 KOHIIEHTPAIIMK BEUIECTB, yuacTByromuX B peakiuu. [Ipunmumn Jle [llarense.

Onexrponutnyeckas auccouuanus. CwibHbie u cnabbie 3nekTponuThl. CreneHb aucconmanuu. Cpeaa BOTHBIX PAacTBOPOB: KHCIIOTHAS,
HelTpanpHas, menovyHas. Bogopoaasiii mokasarens (PH) pactBopa. ['maponus coneit. Peakium nonHOro 0OMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Crenenb okucieHus. OKUCIUTeIh U BOCCTAaHOBUTENb. [Ipoliecchl OKMCIEHUSI U BOCCTAHOBIICHUSI.
Bakneiiye OKUCIUTENU U BOCCTAHOBUTETH. MeTOT 2IEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIaBOB BEILIECTB.

DKcrepuMeHTATbHBIE METOBI U3YUSHHSI BEIIECTB M MX MPEBPAIICHH: pa3iIoKeHne MEPOKCHIa BOJIOPO/Ia B IPUCYTCTBUHU KaTalln3aTopa, MOJIENN
KPUCTAUTHYECKUX PEHIETOK, MPOBECHUE PEaKIMii HOHHOTO OOMEHa, OTpeeIeHHue CPeIbl PACTBOPOB C IMOMOIIBI0 MHIWKATOPOB, N3YUYEHUE BIIWSHHS
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemetawuioB B Ilepuoamdeckoil cucrtemMe XuMudeckux snmeMeHToB J[.M. MeHneneeBa W OCOOECHHOCTH CTPOCHHS HMX AaTOMOB.
®dusndecKue CBOMNCTBA HEMETAIIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOPo/ia, cephl, pocdopa u yriaeposa).

Bonopon. ITonydyenue, pusznyeckue U XMMUYECKUE CBOMCTBA: pEaKlUU C METAJJIaMH U HEMETalllaMU, BOCCTAHOBHUTEIbHBIC CBOWCTBA. [ MApUIbL.

TomIuBHBIE PJIE€MEHTHI.

14



['anorensl. Haxoxnenue B mnpupone, cnocoObl NOdydeHHUs, (U3MYeCKHMe M XHUMUYeckue cBoiictBa. ["amoreHoBonmoponsl. Baxueinue
KHCJIOPO/ICO/IEpIKAIIME COSAMHEHUS TanoreHoB. JlabopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI MOMTYYEHHUs! TajJoreHoB. [IpuMeHeHue rajoreHoB W UX
COCIMHEHU.

Kucnopon, o30H. JlabopaTopHble ¥ IPOMBIIIICHHbIE CIOCOOBI MOJNydyeHHsl Kuciaopoga. Pusndeckue U XMMHUYECKHE CBOMCTBA M NPUMEHEHHE
KHCII0posa ¥ 030Ha. OKCUIbI U IEPOKCH/IBL.

Cepa. HaxoxneHue B mpupoe, crnocoObl nojydyeHus, pusndeckue U xumuueckue cpoiicrsa. CepoBonopo, cyiabpuasl. Oxcun cepbi(1V), okenn
cepbi(V1). CepHucras u cepHasi KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHL. [IpuMeHEeHHE cephl U €€ COeTMHEHUH.

AzoT. HaxoxJaeHue B mpupojie, crocoObl NOMydYeHus, GU3NUYecKue U XUMHUECKUe CBOMCTBA. AMMMaK, HUTpUIbl. OKCUbl a30Ta. A30THCTas U
a30THasl KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THON KUCIIOTHI. [IpuMeHeHne a30Ta U ero coeAMHEeHUi. A30THbIE y100pEeHHUs.

®ocdop. Haxoxaenne B mpupojae, CrnocoObl ModxydeHus, (pusnyeckre M xumudeckue cBorcTBa. Dochunel u dochun. Oxcunsr docdopa,
docdopnas kucinora u eé conu. [Ipumenenue Gochopa u ero coequaenmit. PochopHbIe YI0OPECHHUS.

VYraepon, HaXxoXJeHHE B MpHUpoje. AIoTponHble Moaudukanuu. Ou3HUecKue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX
yraepogoM. Oxcun yriaepona(ll), okenn yranepona(lV), yronbHas kucnoTta U e€ conu. AKTUBHPOBAaHHBIA yrojib, afcopOuus. dysiepeHsl, rpadeH,
yrIIepoIHbIe HAaHOTPYOKH. [IprMeHeHrne mpoCThIX BEIIEeCTB, 00pa30BaHHBIX YTIEPOJOM, H €T0 COCTUHECHU.

Kpemuuii. Haxoxnaenue B npupoje, cnocoObl nonydeHus, ¢puznyeckue U xumuueckue cporictBa. Oxcua kpemuus(1V), kpemHueBas kuciuora,
cunukatel. [IpumeHenne kpeMHus U ero coenHeHn. CTeKI10, ero noxydyeHue, BUbl CTEeKIa.

[Tonoxxenne metaiioB B Ilepuoanueckoil cucteMe XUMHUYECKUX 371eMEHTOB. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB METAJJIOB.
O6mue ¢pusznueckue cBoiicTBa MetaiioB. [I[pumeHeHne MeTamioB B ObITY U TexHUKe. CIisIaBbl METAJLIOB.

ONEKTPOXUMHUUECKUH psf HanpsokeHul wmetauioB. OOmue crnocoObl MOJNyYeHUS METAIOB: THUJIPOMETAJUIyprusi, HHPOMETAJLTyprus,
anektpoMeTamutyprus. [Tousarue o koppo3uu MetasioB. CriocoObl 3alUTH OT KOPPO3HUH.

O6mas xapakrepuctuka MetaiioB |A-rpynmns! [leproanyeckoit cuCTEMbl XUMUYECKUX 3JIEMEHTOB. Hatpuii u kanuii: monydenue, Gpuzndeckue u

XUMHUYCCKUC CBOﬁCTBa, IMPUMCEHCHUC MTPOCTHIX BEIICCTB U UX COCHHHCHHﬁ.
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Ob6mas xapakrepuctuka wmetauioB |lIA-rpynner Ilepuoanyeckoil cucTeMbl XMMHUYECKHX 3JEMEHTOB. MarHuii W Kajupluil: MHOJydyeHHe,
¢u3nUecKre 1 XUMUYECKHE CBOMCTBA, IPHUMEHEHHE MPOCTHIX BEIIECTB M UX coequHEeHUN. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHeHusI.

ANIOMUHUE: TIONydeHue, pu3ndeckne M XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA M €ro coeAnHEeHMd. AM(OTEpHBIE CBOICTBA
OKCHJIa U THJIPOKCHJIA AITFOMUHHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO61mas xapakTepucTuka MeTamuioB nodounsix noarpynn (b-rpynm) [lepuonnyeckoii cucTeMbl XUMHUECKHUX 3JIEMEHTOB.

duznyeckue U XUMHUYECKHE CBOWCTBa XpoMa U ero coeauHeHuil. Oxcuabl u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomartsl u
JTUXPOMAThI, UX OKUCIUTENIbHBIE CBOMCTBA. [lonyuenre u mpumMeHeHne Xxpoma.

®dusnyeckue ¥ XMMHUYECKHE CBOMCTBA MapraHlla W €ro coenuHeHwil. Baxneimme coegunenus mapranma(ll), mapranua(lV), mapranna(VI) u
mapranna(VIl). Ilepmanranar kaiusi, €ro OKMCIUTEIbHBIC CBOMCTRBA.

®dusnyeckue M XMMHUYECKHE CBOWCTBA >Keje3a W ero coenuHeHuit. Oxcuapl, ruapokcuasl u conu xenesa(ll) u xeneza(lll). Ilonyuenue u
IPUMEHEHHUE JKeJie3a U €ro CILJIaBOB.

du3nyecknue 1 XMMUYECKUE CBOMCTBA MEIU U €€ coequHeHni. [loyyenne u npumMeHeHre Meau 1 €€ COeAMHEHU .

[{unk: nmony4yeHue, GU3NIECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBONCTBA OKCHIA U THAPOKCHAA IWHKA, TUAPOKCOKOMILIEKCHI ITUHKA.
[IpuMeHeHne IMHKA U €r0 COCTUHECHHIA.

OKCHepUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB W MX MPEBpALICHHI: M3ydeHue o0pa3lloB HEMETAJJIOB, TOpeHue cephl, (ocdopa, xkenesa,
MarHusi B KHCIOpPOJie, U3y4YeHHUE KOJUTEKIIUU «MeTabl ¥ CIUIaBbl», B3aUMOICHCTBHE MICTOYHBIX U MIETIOYHO3EMENbHBIX METAJIOB C BOJIOHM (BO3MOKHO
UCIIONIb30BaHUE BHUJIEOMATEPUANIOB), B3aMMO/ICHCTBIE IUHKA U Kelle3a C PACTBOPaMH KHUCIIOT U IIeNIouei, KaueCTBEHHBIC PEeaKINi Ha HEOPTraHMYECKUe
AQHWOHBI, KATHOH BOJIOPOJIa M KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB ATIOMUHHS U ITMHKA C PacCTBOPAMHU KHCJIOT W IIEJIOYEH, PElIeHHe
JKCIIEPUMEHTANIBHBIX 33/1a4 1o TeMaM «[ anmorens», «Cepa u e€ coelMHEeHU», «A30T U Qochop U X coeAUHEHUs», «MeTaulbl IIaBHBIX MOATPYIID,
«MeTtamibsl MOOOYHBIX MOATPYIIID.

XUMUS U )KU3Hb.

Ponp xumMum B oOecrieueHHWH YCTOWYHMBOTO pa3BUTHs 4denoBeuecTBa. [IoHSATHE O HAaydyHBIX MeETOAAaX IMO3HAHUS U METOAOJOTHMH HAyYHOIO
uccienoBanus. Hay4yHble NMpUHIUOBI OpraHU3allMd XUMHUYECKOTOo MPOU3BOACTBA. [IpOMBINUIEHHbIE CHOCOOBI MOJIyY€HHS Ba)KHEWIIMX BEIIeCTB (Ha

16



puUMepe TMPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCJIOTHI, MeTaHoja). [IpoMbllieHHbIE CIOCOOBI TONYYEHUS METAUIOB M CIUIAaBOB. XHMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl U €T0 MOCIECTBUA. Pollb XUMHUK B 00€CTIEYCHUH YHEPTETHIECKON 0€3011aCHOCTH.

Xumusg U 310poBbe uenioBeka. JlekapcrBeHHble cpeacTBa. [IpaBuia MCHONb30BaHMS JIEKAPCTBEHHBIX IpenaparoB. Poiib XMMuUM B pa3BUTUU
MEIUIUHEL.

XUMMS MUY OCHOBHBIE KOMIIOHEHTHI, MUIIIEBLIE J00aBKH. Poib XuMuu B 00ecIieueHHN MUIIEBOI 0€30IaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. [IpaBmia 0e30MacHOTO HWCIOJNB30BAHMS IPEMApaToB OBITOBOW XHMHH B
MMOBCETHECBHOM JKU3HU.

XHUMHS B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEepPHAIIbI (LIEMEHT, OCTOH).

XuMHUs B CeNbCKOM X03siicTBe. OpraHnyecKkue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl, KpacKH, CTEKJIO0, KepaMuka. Marepuansl Ui 31eKTpoHUKU. HanoTexHomoruu.

Pacuéranie 3amaun.

Pacuétel: Macchl BerecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO U3 YUACTBYIOIIMX B PEaKIIHH
BEIIECTB, MacChl (00bEMaA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CITU OJHO M3 BEUIECTB HMMEET NpHuMecH, Macchl (00bEMa, KOIWYecTBa
BEII[ECTBA) MPOJYKTA PEaKIMHU, €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE pacTBOpa C ONpPeNeIEHHON MacCOBOM J0JIed PaCTBOPEHHOTO BEIECTBA, MACCOBOM
JIOJT ¥ MOJISIPHOM KOHLIEHTPAIIMU BEILIECTBA B PACTBOPE, TOJIM BBIX0/1a MPOAYKTA PEAKIUHA OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeIMETHBIE CBA3H.

Peanu3anus MeXIpeIMETHBIX CBsI3ei MpU U3ydeHUH 00IIel U HeopraHudeckoil XxuMuu B 11 Kitacce OCYIIECTBIISETCS Yepe3 HCIONb30BaHHE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MMOHATHHN, TaK U MTOHATUHN, TPUHATHIX B OTACTBHBIX MPEMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TTOHSTHUSA: SBJICHHUE, HAYYHBIN (HaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJN3, CHHTE3, KiIacCu(uKaIus, mepuoIuIHOCTb,
HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIeTTh, MOJCITMPOBAHNE.

®dusuka: Marepus, MUKPOMUP, MAaKPOMHP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUUYECKUN
YPOBEHB, BEIIECTBO, TEJI0, 00HEM, arperaTHOe COCTOSIHUE BEIIECTBA, HACATBHBIN ra3, ((U3NYECKHUE BEIMUYNHBI, €IMHUIIBI H3MEPEHHUSI, CKOPOCTbh, SHEPTHS,
Macca.

17



buonorus: knerka, opraHu3M, sKocucTema, Ouocdepa, MeTabOIU3M, MAKpO- U MHKPOAIJIEMEHTHI, O€JKH, UPbI, YIJIE€BOJbl, HYKJICHHOBHIE
KHCIIOTHI, PEPMEHTHI, TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorus: XuMU4ecKass MNPOMBIIUIEHHOCTb, METaJUIypIHsi, CTPOUTEIbHBIE MaTEpHalbl, CEIbCKOXO3IMCTBEHHOE IPOU3BOJACTBO, MHILEBAs
IPOMBIIIIEHHOCTh, (hapMalleBTUUYECKass IMPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX IpPEnaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AIEKTPOHHAS IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU HA YI'JIYBJIEHHOM YPOBHE CPEJHET'O OBLIETO
OBPA30OBAHUA
JIMYHOCTHBLIE PE3VYJIbTATHI

B cootBeTcTBUM € CHCTEMHO-IESATENBHOCTHBIM MOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTAaTOB OCBOECHMS Mpeamera «XUMHS» Ha YpOBHE
cpeaHero oOiero oOpa3oBaHMsI BbIIEICHBI CIEAYIOLUIME COCTABISIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUMCKONW TPaKJaHCKOM WIEHTHUYHOCTU;
TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEISNICHHUIO; HAJTMUYME MOTHBALIUU K 00YyYEHHIO; TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs
PYKOBOJICTBOBAThCS IPUHATHIMU B OOIIECTBE MPaBUIaAMU M HOPMaMH MOBEAICHUS; HAJMUYMEe MPAaBOCO3HAHMS, IKOJOTHUECKOW KYJIBTYphI; CHOCOOHOCTb
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHMSI IIpeaMeTa «XUMHS OTpaxaroT c(hOPMUPOBAHHOCTh OMBITA [TO3HABATENIBHON U NMPAKTUYECKON EATEIbHOCTH
o0yyaroImuxcs B mpoliecce pean3zalui 00pa3oBaTenbHOMN e TETbHOCTH.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHUS NpeaAMeTa « XUMHUSD» OTPAXKAIOT CPOPMHUPOBAHHOCTH OMbITA MTO3HABATEILHON U MPAKTUYECKON JEITEIbHOCTH
oOyJaronuxcst B poliecce peaan3anuu o0pa3oBaTeIbHON JeSTeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxk1aHCKOTO BOCIIUTAHHUS:

0CO3HaHMs 00YUYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, YBaKEHUS K 3aKOHY U IIPAaBOMOPSJIKY;

IIPEJICTaBJICHNS O COLMAIBHBIX HOPMaXx M MPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3JAaHUM YYEOHBIX MPOEKTOB, pEUIEHHMHM Y4eOHbIX M TMO3HaBaTENbHBIX 3ajad,
BBIIIOJIHEHUH XUMHWUYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTH TMOHMMATh W TPHHUMAaTh MOTHBBI, HAMEPEHHs, JOTUKY W apryMEHTHl JAPYTUX TNPH aHaJIU3€ PA3IMYHBIX BHJOB Yy4eOHOM
JIEATEIIbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPHYECKOMY U HAyYHOMY HACIICIUI0 OTEYECTBEHHOW XUMUU;

YBaYXEHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU M MIPAKTUUCCKOTO MPHIOKEHUS XUMUH, OCO3HAHUS TOTO, YTO JAHHBIC HAYKH €CTh PE3YIbTaT
JUTHTEILHBIX HAOIIOACHHI, KPOIIOTIIMBBIX SKCIIEPUMEHTAILHBIX TIOUCKOB, TIOCTOSIHHOTO TPY/Aa YI€HBIX U IPAKTHKOB,

WHTEpeCa W TO3HABATCIHHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOMEM aHanu3e WHOOPMANHMUA O TEPEIAOBBIX TOCTHKEHUSX COBPEMEHHOM
OTE€YECTBEHHOH XUMHUHU;

3) 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

HPABCTBCHHOT'O CO3HAHMS, STUYCCKOTO MTOBE/ICHHUS,

CIIOCOOHOCTH OIICHMBATH CUTYAIlUH, CBSI3aHHBIC C XUMHUICCKUMU SIBJICHUSMU, W TIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHHBATh CBOE MOBEJICHHE U MOCTYMKH CBOMX TOBApPHUIIEH C MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHHUS
MOCJIEACTBHI OCTYIIKOB;

4) hbopmupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHUS IEHHOCTEN 3J0POBOTO U 0€30MacHOro o0pa3a >KM3HH, HE0OOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DPHM3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

cOOJTI0IeHHsI TIPABIIT 0€30MTaCHOTO 0OpaIeHus C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HU, B TPYIOBOH JACATEIHHOCTH,

MOHMMAHHUS [ICHHOCTH TIPABWJI HHIUBUIYATHHOTO M KOJUICKTUBHOTO O€30TAacCHOTO MOBEJCHHS B CHTYAIHSIX, YTPOXKAIONIUX 3J0POBBIO M JKU3HH
JIIOIEH;

OCO3HAHUS MOCIEACTBUIA U HEMPUATUS BPEAHBIX MIPUBBIUEK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) Tpy10BOTO BOCIIUTAHHS:
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KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATEIbCKOM ESATEIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM M IPYruX BUAAX
JeSITeIbHOCTH;

YCTAHOBKH Ha aKTHBHOE Y4aCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAITBHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY H3Y4EHHIO MPOPECCHl pa3IMuyHOro pojia, B TOM YHCIIC Ha OCHOBE ITPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XHMUH;

YBaXEHUS K TPYLY, JIIOJSM Tpya U pe3yabTaTaM TPYJIOBOW JAeSTeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBUAYAbHOW TPAEKTOPUH 00pa3oBaHus, Oyaymel mpodeccuu 1 pearn3anii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NOTpeOHOCTE!N 00I11eCTBa;

6) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

9KOJIOTMYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHHUS K IPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMJIe;

MMOHUMAaHUs I100aJILHOTO XapaKkTepa 3KOJIOTHYCCKUX HpO6JICM, BJIMAHUSA OKOHOMHUYCCKUX ITPOLCCCOB HAa COCTOSHHUC HpHpOI{HOfI n COIII/IaJIbHOﬁ
cpensl;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAHMSI JOCTHXKEHUH XUMUHU JJIS1 pEIIEHHUs BOIIPOCOB PallMOHAILHOI'O PUPOA0IOIb30BAHUS;

AaKTUBHOTO HENpUATHS JAEHCTBHM, MNPHUHOCIIIMX Bpel OKpYKaloUlel NpUpOAHOH cpene, yMEHHs MPOTHO3MPOBATh HEOIAronpusTHbIE
OKOJIOTMYCCKHE MMOCIICACTBUA IPEANPUHHUMACMBIX HeﬁCTBHﬁ " OpCaoTBpaIllaTh UX;

HaJIMYUA Ppa3BHUTOr0 3KOJOTMYCCKOr'0 MBIIIJICHUS, DKOJIOTUUECKOM KYJBbTYpPBI, OIIbITA ACATCIBHOCTH JKOJIOTHUECKOH HAIpaBJICHHOCTH, YMCHUA
PYKOBOJICTBOBAThCSl IMU B MTO3HABATENbHOM, KOMMYHUKAaTUBHON M COLIMATIbHOM MPaKTHKE, CIIOCOOHOCTU M YMEHHS aKTHBHO ITPOTUBOCTOSATh U1€ OJIOTHH
xemodoouu;

7) IEHHOCTH HAyYHOTO TTO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH,

NOHUMAaHM CHeUn(UKA XUMHH KaK HayKd, OCO3HAHH e€ poiu B (POPMUPOBAHUH PALMOHATIBHOTO HAYYHOTI'O MBIIUIEHUS, CO3aHUHU LEIOCTHOTO
IpeCTaBiIeHUss 00 OKPYXKAloLeM MHpE KakK O €IMHCTBE NPUPOABI U 4YEIOBEKa, B MO3HAHWU HPUPOAHBIX 3aKOHOMEPHOCTEH M peleHHH MpodiieM

COXpaHEeHHS TPUPOJHOTO PAaBHOBECHS;
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yOeXIEHHOCTH B OCOOON 3HAYMMOCTU XMMHUU JJIsI COBPEMEHHON IUBWIM3ALMK: B €€ I'yMaHMCTUYECKOM HAIPaBICHHOCTH M Ba)XKHOM poiM B
CO3IaHMHM HOBOM 0a3pl MaTepUalibHON KyJIbTYpBl, B pELICHUU TIJIO0ATbHBIX NPOOJIEeM YCTOWYMBOTO pa3BUTHs YEJIOBEYECTBA — CBIPHEBONA,
HHEPTEeTUYECKOM, MUIIEBOM M JKOJIOIMYECKOW O€30MacHOCTH, B PA3BUTHH MEAULUHBI, OOECHEUCHHH YCIOBHI YCIEIIHOTO TPYAa M KOJOTHYECKH
KOM(OPTHOM KHU3HHU KaXKA0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: ITOHMMAaHMs CYIIHOCTM METOAOB IIO3HAHUSA, HUCIOJIb3YEeMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
MCIIOJIb30BaTh IOJIy4aeMble 3HAHUS Ul aHAJIU3a U OOBSCHEHUS SBJICHUN OKPY)KAIOIIEr0 MHpA U MPOUCXOIAUIMX B HEM MU3MEHEHHUI, yMEHUs JAenaTh
000CHOBaHHBIC 3aKIIFOYCHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOUIMXCS TAHHBIX C IEJIO MOIYUYeHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENbHO MCII0JIb30BaTh XMMUYECKHE 3HAHU JUIsl peLIeHHUs IPOOJIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K NO3HAHUIO, UCCIIEJ0BATEIbCKOM 1€ TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHWIO, K aKTUBHOMY IOJYYCHHIO HOBBIX 3HAHWUU 10 XMMHU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTAMHU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax NpodhecCHOHATBLHON 1eATEIbHOCTH.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpenmeTHble pe3yabTaTbl OCBOEHUS MPOTpaMMbl [0 XUMHUHU Ha YPOBHE CPEHEro 00111ero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBbIE JJI11 OPMUPOBAHUS MUPOBO33PEHHS 00YyUAIOIINXCSI MEXAUCHUIITIMHAPHBIE (MEKIIPEIMETHBIE) 00IIeHayYHbIe TOHSTHSI, OTPa’KaIoIUe
[IEJIOCTHOCTh HAayYHOM KapTHHBI MHMpa U CHeuu(UKy METOIOB MO3HAHUS, UCIONb3YEeMBbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, HHEPIus,
SBJICHHE, MPOILIECC, CUCTEMa, HAay4yHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHHE, HAONI0JIeHHe, H3MEpEeHHE,
SKCIIEPUMEHT U JpyTHE);

yYHHUBEpCcalbHble y4eOHble JeHCTBUS  (IIO3HABaTelbHbIE, KOMMYHHUKAaTHUBHBIE, PpETryJIsSTHUBHBIE), obecrneuuBaronme (GopMUpOBaHUE
(GYHKIMOHATIBHON IPaMOTHOCTHU M COLIMATIBHON KOMIETEHIIUHN 00y4YaroInXCs;

CMOCOOHOCTh OOYYAIONIMXCSl HCHOJIb30BaTh OCBOECHHBIE MEXIUCHUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCalbHbIE YdeOHbBIE

JICUCTBUS B TO3HABATEILHOW U COLIMATIBHON MTPAKTHKE.
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MertanpeaMeTHbIC PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YY€OHBIMHU TMO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISATHUBHBIMU

JIECUCTBUSIMU.
[To3HaBarenbHBIC YHUBEPCAIBbHBIE YICOHBIC TEHCTBUS

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYaAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEACIIATh LETH JCITCILHOCTH, 33a/laBasi MapaMeTpbl U KPUTEPUU UX JIOCTHIKEHHUS, COOTHOCHUTH PE3YJIbTAThI JIEATEIBHOCTH C IMOCTAaBICHHBIMU
LEIISIMU,

UCIIONIb30BaTh MPU OCBOCHUM 3HAHWN MPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACTATh XapaKTepHbIE MPHU3HAKU MOHATUNW M YCTaHABIMBATh HMX
B3aMMOCBSI3b, HUCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBICHUII;

BEIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIIACCU(DUKAIIUN BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SIBJICHHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIeHHUS (MHIYyKTHBHBbIC, JACIyKTHBHBIC, IO aHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
paccMaTpUBaEMBIX SBJICHUSX, (DOPMYIUPOBATH BHIBOJBI M 3aKIIOUCHHUS,

MPUMEHSTH B MPOIIECCe MO3HAHUS, HCIIOIh3yeMbIe B XHMHH CHMBOJMYECKHE (3HAKOBBIC) MOJICIH, PEOOPA30BBIBATE MOJICIIBHBIC MTPEICTABICHUS
— XUMHWYECKHHA 3HAK (CUMBOJI) DJIEMEHTA, XUMUYecKas (HOpMyia, YpaBHCHHE XUMHUYCCKOW PEAKIMH — MPHU PEHICHUH y4eOHBIX ITO3HABATEIHHBIX U
MPaKTUYECKUX 3ajad, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC TMPEJCTABICHUS MJIs BBISABICHHUS XapaKTePHBIX IPU3HAKOB H3YYaeMbIX BEIIECTB U
XUMHUYECKHUX PEaKIIHiA.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ICHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHKS BEIIESCTB M XUMHUICCKUX PEAKITUH;

dbopMynUpoBaTh LETU U 33Ja4d HCCIEAOBAaHUS, MCIOJB30BAaTh MOCTABJICHHBIE M CAMOCTOSITENFHO CPOPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE

HHCTPYMCHTA MMO3HAHUA U OCHOBBI JJI1 (I)OpMHpOBaHI/I}I THUITIOTE3BI 110 MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)KI[CHHfI;
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BJIQ/IETh HABBIKAMHU CAMOCTOSTEIHHOTO IJIAHHUPOBAHUS U MPOBEICHUS YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOZIOM TIpOIlecca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3ynbpTar, (opMyaupoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTHU
PE3YNIbTATOB MCCIEA0BAHUS, COCTABISTE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

MpUOOpPETaTh OMBIT YUEHUYECKON UCCIIEIOBATEIbCKOM U MPOEKTHOMN NEATENbHOCTH, MPOSIBISITh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOM Y
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TTO3HAHMUS.

3) pabora ¢ uHpOopMaIUELH:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POPMAIUK (HAYIHO-TIOMYIISIPHAS JIUTEPATypa XUMHUYECKOTO COJIEPIKAHMSI, CIIPABOYHBIE TTOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh MHQPOPMAIUIO Pa3IUYHBIX BUAOB U (POpPM MpencTaBlIeHHUS, KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTH;

(opMyIHpOBaTh 3aIIPOCHI M IPUMEHSATH Pa3IMYHbIE METOJIBI IIPH MTOMCKE U 0TOOpe WH(pOpMAINK, HEOOXO MO /IJIsl BHITIOJTHEHUST yIEOHBIX 3a/1a4
OIPEIEIIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHHSI HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaIbHYIO (hOpMy IpeCcTaBIeHUs HHPOPMALIUU (CXeMbl, rpadUKu, TUarpaMMbl, TaOJIULbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIN SI3BbIK B KAueCTBE CPEACTBA MpHU paboTe ¢ XUMUYECKOW HMH(pOpManueil: MpuMEHSATh MEXIpeAMETHbIe ((u3nueckue u
MaTeMaTU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMyJibl, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISHOCTH.

KommyHuKaTHBHBIE YHUBEpCAbHbIE ydeOHbIE I1EHCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TEMbI B XOJl€ TUaJora W/Uiu IUCKYCCUH, BBICKA3bIBATh UJEH, (DOPMYIUPOBATh CBOU MPEIOKEHHS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHOH 3aa4u;

BBICTYIIaTh C NIPE3EHTALMEN PE3Yy/IbTATOB MIO3HABATEIBHOM NEATENBHOCTH, IIOJYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IpU
BBINOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, IPAKTUYECKON pabOThI 10 UCCIIETOBAaHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealn3alii yueOHOro NpoeKTa, 1
(bopMynupOBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHBIX UCCIEAOBAHNN MyTEM COTIIACOBAaHUS MO3UIIHI B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMH.

PerynstuBHbIe yHUBEpCaIbHbIE y4eOHbIE TEHCTBUS:
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CaMOCTOSITEJIHO IUIAHUPOBATh U OCYILECTBIATH CBOKO MIO3HABATEIBHYIO IEATEIbHOCTD, ONIPEAEIss €€ LeNIN U 3aJa4i, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEAaracMblii alrOpUTM JCHCTBHUI MPH BBIIOTHEHUH y4eOHBIX M MCCIEI0BATENbCKUX 33Ja4, BBIOMpaTh Hauboee
3 GEKTUBHBIHN CIIOCOO UX PEIICHHS C YIETOM MOTyYSHHS HOBBIX 3HAHUI O BEIIECTBAX U XMMUYECKHUX PEaKIUsiIX;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3VIJIBTATDI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOTPAaMMBI 110 XUMHH Ha YIIyOJIEHHOM ypOBHE Ha YPOBHE CPEIHEr0 OOIHIer0o 00pa30BaHUS BKIIOYAIOT
cnenuduyeckue st yaeOHOro npenaMeTa « XUMHS» HaydHbIe 3HaHUS, YMEHHS U CLIOCOOBI ISHCTBUI IO OCBOSHHIO, MHTEPIPETAIIMH U IPe0Opa30BaHHIO
3HaHUM, BUIBI JIEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHUN B Pa3IMYHbIX Y4YEOHBIX CUTYallMsX, a TaKK€ B peabHbBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XMMHENU. B mporpaMMe 1o XMMUM NPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 F0JIaM U3Y4EHUS.

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckast XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUI: O MECTe U 3HAUYEHUM OPraHWYEeCKOM XMMHUHM B CHUCTEME €CTECTBEHHBIX HayK U €€ poju B oOecrneueHUH
YCTOMYMBOTO pa3BUTHs YEIOBEUYECTBA B PEIICHUH MPOOIEM 3KOJIOTMYECKOM, SHEepreTHYecKoi M MUIIeBON Oe30MacHOCTH, B Pa3BUTHUH MEIUIMHBI,
CO3/1aHUU HOBBIX MAaTE€pPHaJIOB, HOBBIX UCTOYHUKOB YHEPIHH, B 00ECIIEUEHUH PallMOHAILHOTO IPUPOIONOIL30BaHMS, B (POPMUPOBAHUN MUPOBO33p EHUS
U 0011el KylbTYpbl UEJIOBEKA, a TAKXKE KOJOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/J0POBBIO U IIPUPOTHON Cpelie;

BIIAJICHUE CUCTEMON XMMHUYECKUX 3HAHWUM, KOTOpask BKJIFOYACT: OCHOBOIIOIAralOIINE IOHATHS — XUMUYECKUH DJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAs
o0oyouka aTtoma, S-, pP-, d-aToMHBIE OpOUTAM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aToMa, THOPUAM3AIs aTOMHBIX OpOWTaleld, HOH, MOJIEKyJa,
BaJICHTHOCTbh, 3JIEKTPOOTPUIATENILHOCTh, CTENEHb OKHCIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJSIPHbIA O00BEM, YIIEpOAHBIN CKEIET,
GbyHKIMOHAIbHAS IpyMa, pagukai, CTpYKTypHble GopMyIbl (pa3BEPHYTHIE, COKpAIIEHHbBIE, CKEJIETHBIE), U30MEPUS CTPYKTYPHAsI U MIPOCTPAHCTBEHHAS
(reomeTpuyeckas, ONTHYECKas), HM30MEpPbl, TOMOJOIMYECKHH psJl, TOMOJOTH, YIJIEBOJOPOJbI, KHUCIOPOJI- M a30TCOAEpXalie OpraHnvyecKue
COCJMHEHUs, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE COEJUHEHHUS; TEOpUH, 3aKOHBI (mepuomuueckui 3axon J[. U.
MenneneeBa, Teopusi CTpOeHUs OopraHndeckux Bemiects A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEHIECTB, 3aKOH COXPAHEHHUS M NpPEBpalleHUs
SHEPruM IpPU XUMUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOIMYECKUH A3bIK XMMUHU, MUPOBO33PEHUECKHE 3HAHUS, JEKAIlUe B OCHOBE IOHUMAaHMS
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NPUYMHHOCTA M CHUCTEMHOCTH XMMMYECKUX SIBIICHUH; MPEICTABJICHUS O MEXaHHM3MaX XMMHUYECKUX peakUuid, TePMOJMHAMUYECKHX U KUHETHUECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHs, O B3AMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIH 3(pPEeKThI, OpUEHTAHTHI
| u Il pona); dakTonorudeckne CBEACHHUS O CBOMCTBAX, COCTABE, MOJTYYCHUHM U OS30MaCHOM HCIIOJIb30BAHMM BAKHCHUIIUX OPTaHUYECKUX BEIIECTB B
OBITY U MPAKTUYECKOW AESITENTbHOCTH YeJIOBEKa, OOMIMX HAy4YHBIX MPUHLHUIIAX XUMHUYECKOrO MPOW3BOJICTBA (HAa MpHUMepe MPOU3BOJCTBA METAHOJIA,
nepepaboTku HePTH);

c(OPMHPOBAHHOCTh YMEHH: BBISBIISITh XapaKTEpHbIC MPU3HAKU TOHSATHH, YCTaHABJIMBATH UX B3aUMOCBS3b, MCIIOIB30BAaTh COOTBETCTBYIOIINE
MIOHSATHS TIPH ONIMCAaHUM COCTABa, CTPOSHHSI U CBOWCTB OPTaHMYECKUX COCAMHEHUH;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIOJIb30BAaTh XUMUYECKYIO CUMBOIIUKY ISl COCTABIICHUSI MOJICKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (HOopMyIl
OpPTraHUYeCKUX BEUIECTB;

COCTaBIIATh YPAaBHEHUS XHMHUYECKHX PEAaKIHid M PACKPBIBATh HX CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCca ATHX peakIyil, peaknii HOHHOro OOMEHa MyTEM COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMI;

U3rOTaBJIMBATh MOJAEIH MOJIEKYJl OPraHMYECKUX BELIECTB JJIS MIUTIOCTPALMU MX XUMHUYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTaHABJIMBATh TPUHAUICKHOCTh HW3YYEHHBIX OpPTaHWYECKHX BEIIECTB IO WX COCTaBy M CTPOSHHIO K
OTIpeNIeIEHHOMY KJIACCY/TpyTINe COeAMHEHHH, JaBaTh UM Ha3BaHUs 10 cucteMarndeckoit Homenkiatype (IUPAC) u mpuBoanuTh TpuBHAEHBIC HA3BAHHS
JUI  OTJAEJIbHBIX MpeICTaBUTEIeH OpraHMYecKUX BEIIECTB (ITWIJIEH, AalleTWJIeH, TONyoJ, IJIMLUEPUH, ATUJIEHIVIMKONIb, (eHon, ¢dopmanbaerus,
aleTanbJeru]], aleToH, MypaBbHHAs KUCIIOTa, YKCYCHas KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAs KUCIIOTHI, TJIUIMH, ajlaHUH, MajbTo3a,
GpyKTO32a, aHUIIMH, JUBHHWII, U30TIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUJI XHMUYECKON CBSI3M B OPTaHMYECKUX COCTUHEHMSX (KOBAJICHTHAs M MOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS NPUMEHATH MOJIOKEHHS TEOPUHU CTPOCHHUSI OpraHnyeckux BemiectB A. M. BytnepoBa /i 00bsCHeHNs 3aBUCUMOCTH

CBOCTB BEIIICCTB OT UX COCTaBa U CTPOCHUA,
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c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHUE U XMMHUYECKHE CBOMCTBA TUIMYHBIX NMPEICTaBUTENEH pa3IuUHbIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB, aJIKUHOB, apOMAaTUYECKUX YTJIEBOJIOPOJIOB, CIIUPTOB, aJIbICTHJIOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTHIX M CIOKHBIX 3PHUPOB, )KUPOB, HUTPOCOSTUHEHUI U aMHUHOB, aMUHOKHCIIOT, OCIIKOB, yIJIEBOJOB (MOHO-, M- U
MOJINCAXapUI0B), WIUTIOCTPUPOBATh FEHETHUECKYIO CBSA3b MEXKIYy HUMHU ypaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUIl C HCIIOJIIb30BAHUEM
CTPYKTYPHBIX (HOPMYII;

c(hOpMUPOBAHHOCTh YMEHHS TMOATBEPXKJATh HA KOHKPETHBIX MPUMEpax XapakKTep 3aBUCHUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHUYECKUX
COCIMHEHUH OT KPaTHOCTH M THIA KOBAJECHTHOM CBS3H (G- U T-CBSI3M), B3AUMHOTO BIUSHUAS aTOMOB U TPYIII aTOMOB B MOJIEKYJax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKH YTJIEBOJOPOIHOTO CHIPhsS (HE(DThH, MPUPOIHBIH T'a3, Yrojhb), ClOcoObl €ro nepepadoTku
U TIPaKTUYECKOE MMPUMEHEHHE MPOIYKTOB MepepadOTKy;

c(hOpMUPOBAHHOCTh BJIAJICHHUS] CUCTEMOM 3HAHMM O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUs — HAOIIOJECHUHU, U3MEPEHUH, MOJCITHUPOBAHUH,
HKCIIEPUMEHTE (PEAIbHOM Y MBICJICHHOM) U YMEHUS IPUMEHSThH 3TH 3HAHUS,

c(OpPMHUPOBAHHOCTh YMEHHUsSI MPHUMEHSTh OCHOBHBIE OINEpAIlMH MBICIUTENHHON NEATENbHOCTH — aHaIM3 M CHHTE3, CpaBHEHHE, 0000IleHue,
CHUCTEMAaTHU3all1IO0, BBISIBIIEHNE TPUUMHHO-CIEACTBEHHBIX CBSI3€U — /JI U3yUYEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIINA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITH B3aMMOCBSI3b XMUMHUUYECKUX 3HAHUN C TOHITHUSMH U TPEICTABICHUSMU JIPYTHUX €CTECTBEHHO-HAYYHBIX
MPEAMETOB i 00Jjiee OCO3HAHHOTO TMOHMMAHHS CYIIHOCTH MaTepUabHOTO €IMHCTBA MHpPA, UCIOIB30BATh CHUCTEMHBIC 3HAHHS IO OPraHUYECKON
XUMUH 7151 OOBSICHEHHS U IPOTHO3UPOBAHMSI SIBJICHUN, HIMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOIUTH PACU€Thl MO XMUMHUYECKUM (GOopMylaM M ypPaBHEHUSM XHMHUYECKUX PEAKIM C HCIOIh30BAHHEM
bu3ndeckux BeMMUUH (Macca, oOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacCUETHl IO
HaXOXXJIEHUIO XUMHYECKOW (OPMYJbl BEIIECTBA O HM3BECTHHIM MAaCCOBBIM JIOJIIM XHMHYECKHX JJIEMEHTOB, MPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHIA: TPOrHO3UPOBATH, AHATTU3UPOBATH M OIIEHUBATH C TIO3UIIMI IKOIOTUYECKOM O€30MacCHOCTH TOCIEICTBUS OBITOBOM U
IIPOU3BOJCTBEHHON NEATENILHOCTH YEIOBEKa, CBSI3aHHOW C MepepaOdOTKON BElIeCTB, HUCIIOJIb30BATh MOJYyYEHHBbIE 3HAHUS ISl MPUHATUS TPaMOTHBIX

petieHuit mpoOJIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMHUCH;
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c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKUH HKCHEPUMEHT (MOJYy4eHHE W H3Y4YEHHE CBOMCTB
OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKLUU YIJIEBOJOPOJIOB Pa3IMUHBIX KJIACCOB M KUCIOPOJCOJAEPKAIIMX OPraHMYECKHUX BEIIECTB, PEIICHUE
OKCIEPUMEHTAIBHBIX 33/1a4 [0 PACIO3HABAaHHMIO OPraHWYECKHUX BELIECTB) C COOJIIOJICHHMEM NpaBWiI O€30MacHOro OOpalleHHs C BEIIECTBAMU H
nabopaTtopHbIM 000pynOBaHUEM, (HOPMYIUPOBATH 1I€]Ib UCCIIEI0BAHUS, IPEICTABISTh B Pa3IMuHO hopMe pe3ysbTaThl SKCIEPUMEHTA, aHATTU3UP OBAaTh
1 OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBWila IKOJIOTUYECKHU 11€JIECO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B LIEISAX COXPAHEHMsI CBOETO 370POBbs,
OKpYKarollel MPUPOJHOI cpebl U TOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JIEHCTBUS HA JKUBBIE OPraHU3MbI OMpPENeiIEHHBIX OPraHMYeCKHX BEIIECTB, MOHMMAsl CMBICI MOKa3aTens
IAK;

AHAJIN3UPOBATH uenecooGpasHocn, MPUMCHCHUA OPraHUYCCKUX BCUICCTB B IMPOMBINIJICHHOCTH U B 6I)ITy C TOYKHU 3PCHUSA COOTHOIICHHA PHUCK-
M0JIb32;

c(OpPMHUPOBAHHOCTh YMEHHUU: OCYIIECTBISATH IEJICHANPABICHHBI MOUCK XUMHUYECKOW WH(OpPMAIMU B PA3IUYHBIX HCTOYHUKAX (HAy4dHas U
yueOHO-Hay4yHasl JIUTepaTypa, CpelcTBa MaccoBod MH(popMauuu, VHTepHET W Apyrue), KpUTUYECKH aHAJIM3MpPOBaTh XMMHUYECKYIO HH(OpMaluio,
nepepadaThIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a1a4eil.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XuMUsD» OTPaXKaroT:

C(i)OpMHpOBaHHOCTI) Hpe)ICTaBJ'IeHI/II\/’IZ 0 MAaTCpuaJIbHOM CJIWHCTBE MHpPpA, 3aKOHOMCPHOCTAX MW IIO3HABAEMOCTH SIBIICHUM opupoansl, 0 MECTC U
3HAUEHUU XUMHUU B CHCTEME ECTECTBEHHBIX HayK M €€ poju B OOECHEUYEeHUU YCTOMYMBOIO pAa3BUTHS, B pEHIEHUU NPOOJIEM 3KOJOTUUYECKOM,
SHEPreTUYeCKOH W MUIIEBONH 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHHMH HOBHIX MaTEpHAalioB, HOBBIX MCTOYHHUKOB JHEPTUHU, B 00ECHEUCHH U
paIMOHATBHOTO TPUPOJIONONH30BaHMS, B (POPMUPOBAHUU MHPOBO33PEHUSI U OOIIEH KyIbTyphl YENOBEKAa, a TAKKe IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CPEJIE;
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BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHMI, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOUINE TMOHSATUS — XUMHUYECKHI 3JIEMEHT, aTOM, SIpO aToMa,
U30TOIIbI, 3JCKTPOHHAs 000J04YKa aroma, S-, P-, O-aToMHBIC OpOMTAIM, OCHOBHOE W BO30YKIACHHOE COCTOSIHHS aTOMa, TMOPUAM3ALUS aTOMHBIX
opbOuTanei, MOH, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPHUIIATEIbHOCTD, CTENICHb OKUCIICHHUS, XUMHUYECKas CBSA3b (KOBaJCHTHAs!, MOHHAs, METaJJIMUECKasl,
BOJIOPOJIHAS ), KPUCTAJUIMYECKAs! pelIETKa, XUMUUYECKasl PEeaKilys, PacTBOP, JIEKTPOIUTHI, HEITEKTPOIUTHI, DJIEKTPOIUTHIECKAs AUCCOLUAIIMS, CTEIICHb
JUCCOLIMAIIMKU, BOJIOPOJIHBIN MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(PPEKT XUMUYECKON peaKklnu, CKOPOCTh XUMHUYECKOW peakiuu,
XUMHUYECKOE PAaBHOBECHE; TEOPHH U 3aKOHBI (TEOPUS MIEKTPOJIUTUUECKON HUcconManuu, nepuoandeckuii 3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS YHEPTUU MTPU XUMHUECKUX PEaKIHsIX, 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHUX SIBJICHHI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISPHOM M HAIMOJEKYISIPHOM YpPOBHSX;
NPEICTaBICHUS O MEXaHMU3MaX XMMHUYECKHX PEaKIUi, TEPMOJWHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX HMX TMPOTEKaHUs, 0 XUMHUYECKOM
pPaBHOBECHH, PacTBOpax M JUCIIEPCHBIX CHUCTEMaX; (PAKTOJOTMYECKHE CBEACHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH W OE30MACHOM HCIIOJIb30BAHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKOM JeSITeIbHOCTH YeJI0BEKa, OOIMX HAyYHBIX IPUHIUIAX XUMHUUECKOT0 MTPOU3BO/ICTRA;

c(OPMHPOBAHHOCTh YMEHH: BBISBIIATh XapaKTepHble MPU3HAKU MOHATHH, YCTaHABIMBATh MX B3aHMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLIHE
TIOHSATHS TIPH ONIMCAaHUN HEOPTaHWIECKHUX BEIECTB U MX MPEBPAICHHI;

c(OPMHUPOBAHHOCTh YMEHHUS HUCIOJIH30BATH XMMHUYECKYIO CHMBOJIMKY JJISi COCTAaBIICHHUS ()OPMYIT BEIIECTB M YPAaBHEHWH XMMHUYECKHX PEaKIUH,
cucremarnyeckyto HomeHkIatypy (IUPAC) u TpuBnanbHble Ha3BaHUs OT/IEJIbHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS OIPEIENIATh BAIEHTHOCTh U CTENEHb OKUCICHHUS XUMHUECKUX IEMEHTOB B COCAMHEHUSX, BUJ XMMHUUYECKON CBSI3U
(KOBaJIeHTHasI, MOHHAS, METAJUTMYECKAsl, BOJOPOJIHAS ), THIT KPUCTAJUTMIECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHUJIa XMUMHUYECKOH CBS3M M THUMA KPUCTAUIMYECKON pEIIETKH,
OOMEHHBII U JOHOPHO-aKIIEITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOH CBS3H;

c(OPMHPOBAHHOCTh YMEHHI: KIacCU(UIIMPOBATh: HEOPraHUYECKHE BEIECTBA M0 UX COCTaBY, XUMHUYECKHE PEAKIIMU 110 Pa3IMYHBIM MPU3HAKaM
(4ucily M COCTaBy pearupyrollux BeHIECTB, TEIIOBOMY 3 (EKTy peakluu, U3MEHEHUIO CTENEHEl OKUCIIEHUS 3JEMEHTOB, 0OpaTUMOCTH, YYacCTHIO
KaTajan3aTopa U Ipyrue); CaMOCTOSTeNIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU TS KJIacCU(PUKAIIMN U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUii;
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c(OpMUPOBAHHOCTh YMEHHs PAcKpbIBaTh CMBICI mepuoandeckoro 3akona [[. Y. MenzgeneeBa u AeMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaATh JIEKTPOHHOE CTPOSHUE aTOMOB M MIOHOB XMMUYECKHX 3JIEMEHTOB IIEPBOI0—YETBEPTOTO MEPHOIOB
[Teproanveckoii cucrembl J[.M. MeHpeneeBa, UCHONB3Ys MOHITUS «IHEPreTHYCCKUE YPOBHH», «IHEPrEeTUYECKUE MOAYPOBHU», «S-, P-, 0-aTOMHbIC
opOHUTaNN», «OCHOBHOE M BO30YXKIEHHOE HSHEPreTUYECKHE COCTOSIHHSI aTOMay; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHUYECKUX
AJIEMEHTOB M UX COEAMHEHHUM 10 nepuojam u rpynnaM llepuoanueckoi cucremsl 1. . MenaeneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB AJIEMEHTOB Ha
OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIECTB Pa3IWYHBIX KIIACCOB, MOJTBEPXKIATh
CyILIECTBOBAaHUE T€HETUUECKON CBSI3U MEXKy HEOPTAaHMUECKMMU BELIECTBAMHU C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOLMX XUMUUECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO
OaslaHca 3TUX peaKlMii; peakuii HOHHOTO OOMeHa IMyTEM COCTaBJICHMSI UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN; peakuil THIPOIN3a; peakui
KOMILJIEKCO0Opa30BaHus (Ha MpuMepe TuAPOKCOKOMITIEKCOB [IMHKA U ATIOMUHUA);

Cc(OPMHUPOBAHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHMS XUMMUYECKMX PEAKIMHA ¢ y4€TOM HX SHEPreTHUECKUX XapaKTEePUCTHK,
XapakTep HM3MEHEHHs] CKOPOCTH XMMHYECKOM peakIuu B 3aBUCUMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHHS XUMHUYECKOIrO
paBHOBECHsI TIO]T BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunnun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb XUMHUECKHE pPEaKLUH, JIeKAlIMe B OCHOBE IMPOMBIIUIEHHOIO IMOJYYEHHs CEPHOH KHCIOTHI,
aMMMaKa, oOlIre HayuyHble IPUHLIUIIBI XUMHUYECKUX ITPOU3BO/ICTB; L1E1eCO00pa3HOCTh MIPUMEHEHHSI HEOPIaHWYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLIEHHS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHMH O MeToJaX HAyYHOro TIO3HAHMS SBJICHMM NpPUPOJbl — HAOIIOJEHHE, H3MEpEeHHe,
MOJICIUPOBAaHKUE, AKCIEPUMEHT (peayibHbli W MBICICHHBIN), HCIOJb3yEeMBIX B €CTECTBEHHBIX HayKaX, YMEHHMsS IPHUMEHATh 3TH 3HAHUS IIpH
SKCIEPUMEHTATIBHOM HCCIEIOBAaHUM BELIECTB M JJS OOBSCHEHUS XMMMUYECKHX SBICHMH, UMEIOIIUX MECTO B MPHUPOJE, MPAKTHUECKOH IEATEIbHOCTH

YCJIOBCKa U B HOBCGI[HGBHOﬁ KU3HU,

29



Cc(OPMHPOBAHHOCTb YMEHUS BBISBIIATh B3aUMOCBSA3b XUMHUYECKUX 3HAHUN C MOHATUSAMHU M NPEACTaBICHUSMH JPYIMX €CTECTBEHHO-HAY4HBIX
IPEIMETOB JUIst 00Jiee OCO3HAHHOTO IIOHMMAHHUSI MaTePUaIbHOTO eIMHCTBA MHUPA;

c()OPMUPOBAHHOCTh yYMEHHUS TPOBOJUTH PACUETBI: C KCIOJIB30BAHHEM TIOHATHUH «MaccoBas JOJIS BEIIECTBA B PaCcTBOPE» U «MOJSpHAS
KOHIIEHTpPALUA»; MacChl BEIECTBA WIM 00BbEMA ra3a 10 MU3BECTHOMY KOJMUYECTBY BEILECTBA, Macce WIM 00BEMY OAHOTO M3 YYaCTBYIOLIUX B PEAKLUU
BEILIECTB; TEIUIOBOro »PQeKTa peakuuy; 3Ha4eHUs] BOJAOPOAHOrO IOKa3aTessl pacTBOPOB KHUCIOT M IIEJI0YEeH C M3BECTHOW CTENEHbIO TUCCOLMALIMM;
Macchl (00bEMa, KOJIMUecTBa BEUIECTBA) MIPOYKTa peakliy, €CJIM OJTHO U3 UCXOJIHBIX BELIECTB JIaHO B BUJI€ PacTBOpa C ONPEAeIEHHON MaccoBOM oei
PacTBOPEHHOTO BELIECTBA WM JaHO B U30BITKE (MMEET IPUMECH); TOIH BBIXOAA IMPOIYKTa PEaKnu; 00BEMHBIX OTHOLICHUH I'a30B;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MIPOBOJUTh XUMHUECKUI 3KCIIEPUMEHT (IIPOBEIECHUE peaKlil HOHHOro OOMEHa,
HOJTBEPXK/IEHNE KaueCTBEHHOI'O COCTaBa HEOPIaHWYECKHUX BEIIECTB, ONpPE/AEICHUE CPellbl PAaCTBOPOB BEIIECTB C MOMOIIBIO MHIMKATOPOB, U3Y4EHHE
BJIMSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peakllMy, PeleHUE 3KCIEPUMEHTANbHbIX 33/1a4 1o TeMaM «Metamib» u «Hemeramis») ¢
coOJTII0IEHNEM TPaBIII 0€30MMaCHOT0 0OPAIlIEHUs C BEIIeCTBAaMH U J1a0OpaTOpHBIM 000pyA0BaHUEM, (DOPMYITUPOBATH 11€JIb UCCIICIOBAHUS, IPEACTABIIATh
B Pa3IU4HOM (hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHMH: COOJIOJaTh MpaBWiIa IOJIb30BAHUS XMMHUYECKOH MOCya0il M j1abopaTOpHBIM 000pyIOBaHHMEM, OOpalleHUs C
BCIIECCTBAMU B COOTBETCTBUU C MHCTPYKIHAMU I1O BBIMIOJIHCHUIO na6opaT0pHr,1x XUMHUYECKHUX OIIBITOB, 3KOJIOTHYECKHU uenecoo6pa3H0r0 IIOBCACHUS B
OBITY U TPYAOBOM AESITEIBHOCTU B LIEISAX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYKAIOLIEH MPUPOTHON Cpenbl U TOCTHKEHUS €€ YCTOWYMBOrO pa3BUTHS,
0CO3HaBaTh OMACHOCTh TOKCUYECKOTO JICHCTBUS Ha KUBbIE OPraHU3MBbI ONIPe/IeIEHHBIX HEOPIraHNYECKHUX BEILECTB, OHUMas cMblci nokasarens [1/1K;

c(OPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LIEJICHANPABICHHBIH MOUCK XMMHYECKOH HH(POPMALMU B Pa3IMYHBIX HMCTOYHHMKAX (HaydyHas H
yueOHO-Hay4yHasl JUTepaTypa, cCpelcTBa MaccoBod uH(popManuu, VHTepHET W Apyrue), KpUTUYECKH aHATM3MpPOBaTh XUMHUYECKYIO HH(OpMAaIUIO,

nepepabarbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C MTOCTABIEHHON yueOHOU 3a1auei.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Kontponbueie  Ipaxrmyeckue odpa3oBaTe/bHbIE
padoTbI padoThbI pecype
Pa3nes 1. TeopeTuueckue 0CHOBbI OPraHMYecKOi XUMHUH
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeTMHEHUN A. M. 8
bytneposa
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenpHBIE YTIEBOJOPOIBI — aTKaHBI, 5
ITUKITOQTKAHBI
29 HenpenenbHbIe YIIIEBOAOPOIBI: ATKEHBI, 14 1
QJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO bl (apeHb) 8
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB H UX 4
nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro mo pazueny 35
Pasznen 3. Kuciopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1
KapOoHuIbHBIE COSTUHEHUS: alTbJICTHIIBI U
3.2 keToHbl. KapOoHoBBIE KUCTOTHL. CIOKHBIE 21 1
a¢upsl. XKupbl
3.3 YTI1eBo b 9 1
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Uroro no pazgeny

41

Pasznen 4. A30Tc0uep>lcamne OpPraHun4eCKue COCINHCHU A

4.1 ‘ AMMHBL. AMUHOKHCIIOTHL. benkn 12
Uroro no pazgeny 12
Pa3znea 5. BbicokoMoOJIeKyJJIsIpHBbIE COeINHEHU S

51 ‘ BbicOKOMONEKYSIpHBIE COSAMHEHHUSI 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 0BPA30BATEILHBIC
padoThbI padoTbI pecypeb
Pa3jen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3akoH
11 u [lepuonnueckas cucremMa XUMHUYECKUX 9
sneMenToB /. 1. MennaeneeBa
19 Ctpoenue BeniectBa. MHorooopasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEAKIIH 19 1 3
Hroro mo pazueny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 Hemetambl 31 1 3
2.2 Mertauibl 23 1 2
Hroro nio pazgeny 54
Pasznen 3. Xumus u :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMUHM. XUMUS U 9
' JKU3Hb
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara u(poBb
n/n Tewa ypoka Bcero Kontpoapnbie  Ipaxruieckue fll3y'{eﬂl/lﬂ :)Iﬁ;)l)aI;OBafeﬂbele
padoThI padoTshI pecypeb
[IpenMer u 3HaYeHHE OPraHUYECKON XUMHH,
1 MIPE/ICTaBJICHHE 0 MHOT'000pa3uu 1
OPraHUYECKUX COCTUHEHUI
DNEeKTPOHHOE CTPOEHHE aToMa yriepoja
2 (ocHOBHOE U BO3OYXIEHHOE COCTOSIHHUS). 1
BanenTHbie BO3MOKHOCTH aToma yriepoja
XuMHUecKkass  CBA3b B OPraHUYECKHX
3 COEMHEHUsX. MexaHu3Mbl 00pa3oBaHUS 1
KOBAJEHTHOM CBSI3M, CHOCOOBI  pa3pbiBa
CBsA3eH
4 Teopus CTPOECHUS OpraHUYEeCcKuX 1
coenquHenuit A. M. byrneposa
Bunast U30MEpUH: CTPYKTYpHas,
5) IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3((PEKTHI 1
B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUIN
[IpencraBnenne o  kimaccupuKauud U
6 cucrematnueckas HomeHkiarypa (IUPAC) 1
OpPraHMYECKUX BEILECTB
7 Knaccudukanus peaxknuii B OpraHudeckoi 1
XUMHUH
8 Cucremarusanuss 1 0000IIeHUE 3HAHHUKA II0 1
TEME
9 AJKaHBI: TOMOJIOTMYECKHH  psin, oOmas 1

dopMyna, HOMEHKJIaTypa M  HM30Mepus,
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10

3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT
du3nueckie W XUMHYECKHE  CBOMCTBa
aJIKaHOB

11

12

Haxoxnenue ankanoB B npupoje. CrocoObt
MOJIYYCHHA U MPUMCHCHUC AJIKAHOB
[uknoankansr: oOmras dhopmyna,
HOMCHKJIATypa W H30MEpHs, OCOOCHHOCTH
CTPOCHHUSI M XMMHUYECKUX CBOWCTB, CIOCOOBI
HOJTyYCHHS U IPUMEHECHHUE

13

14

Pemenne pacuéTHBIX 3a/1a4 Ha ONpeneiieHUe
MOJICKYJISIPHOW ~ (DOpPMYJIBI  OPraHUYECKOTO
BEIIECTBA II0 MAaCCOBBIM [OJIIM aTOMOB
DJIEMEHTOB, BXOJAIIMX B €ro COCTaB.
CucremMaruzanuss ¥ 0000IeHHE 3HAHUH II0
TeME

AJIKEHBI: TOMOJIOTHYECKHI psn, oOmas
dopMyna, HOMEHKIJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOEHHUE  MOJIEKYIL.
CtpykTypHas u LUC-TPaHC-U30MEPUS
AJIKEHOB

15
16

17

18

19

®dusznyeckue M XUMHUYECKHME  CBOWCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

CrniocoObl noy4eHus v MPUMEHEHHE aIKEHOB
[TpakTnueckas pabora Ne 1 mo Teme
"IlomydyeHne HTWIEHA M W3YyYEHUE €T0
CBOMCTB"

Pemenune pacu€THbIX 3a/1a4 Ha OmpeeleHue
MOJIEKYJISIpHOW ~ (OPMYJIBI  OPraHHUYECKOTo
BEIIIECTBA

AnKagueHsl: CONpsKEHHbBIE, U30JUPOBAHHBIE,
KyMYJIHPOBaHHbIE. OcobenHoctu
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OJICKTPOHHOI'O CTPOCHHA

20

21

XuMH4YecKue CBOICTBa CONPSIKEHHBIX
JTMEHOB

CrocoObl  TONy4YeHHUsT U NPUMEHEHHE
aJKa/IMeHOB

22

23
24

AJIKMHBI: TOMOJIOTHUECKHH  psi, 0OImas
dbopMyna, HOMEHKJIATypa, OJJIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOCHHUE  MOJIEKYIL,
¢du3nveckue CBOMCTBa

XUMHYECKHE CBOMCTBA aJIKWHOB

KauecTBeHHEbIC pC€aKIuu Ha TpoﬁHon CBA3b

25

26

CrnocoObl  mONydyeHUss HW  [PUMEHEHHE
AJIKUHOB

Pemienne 3amad: pacyérel MO ypaBHEHHIO
XUMHUYECKON peaKlnuu

27

28

29

30

31

32

CI/ICTeMaTI/ISaLII/ISI u O606H_IGHI/IG 3HAaHHUM 110
TEME

ApeHbl:  TOMOJIOTMYECKHUH  psii,  oOuiast
dopmyna, HOMEHKJIAaTypa. OJEKTPOHHOE U
NPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYII
OeH3onma U Tomyosla, WX  (puznyeckue
CBOMCTBA

XUMHUYECKUE CBOWCTBA apeHOB: pEaKLUuu
3aMeIIeHUs

XUMHYECKUE CBOWCTBA apEeHOB: pEaKIuu
NPUCOETUHEHUS, OKUCIIEHHE  T'OMOJIOTOB
OeH3ona

OCOOEHHOCTH XUMHUYECKHX CBOMCTB CTHPOJIA
Pemenne pacu€THBIX 3amaq Ha OIpeesieHUe
MOJICKYJISIpHOW ~ (OPMYJIBI  OpPraHHUYECKOTO
BEIIIECTBA
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33

CrniocoOblI MostydeHus U IpUMEHEHHE apeHOB

I'eneTnyeckas CBsI3b MCXKAY pa3IudYHbIMHU

34 KJIacCaMM YIJIEBOJOPOIOB
Pacuérel 10  ypaBHEHUSM  XHMHYECKHUX

35 peakumii. Cucrematusanuss U 000OIICHHE
3HAHUI 110 TEME

36 [Ipupoausiii ras. IlonyTHbie HEPTAHBIE Ta3bl

37 KamenHplii  yroap ©W  OPOAYKTBI  €r0
nepepadboTKu

38 Hedte wm cmocoObl €€ mepepaboTKH.
[TpumeHeHue TpoAYKTOB nepepaboTku HedTH

39 ['eHeTnyeckass CBs3b MEXIY PpPa3IdYHBIMU
KJIacCaMM YIJIEBOJOPOJIOB
lManorenonpoun3BoaHbIe yIJ1€BOJOPO/IOB:

40 3JIEKTPOHHOE CTPOEHHE; PEaKIUU 3aMeIleHUs
rajioresa
JlewicTBue mesouen Ha

41 raJIOTeHIIPOU3BOIHBIE. B3aumoneiictBue
JUTAIOT€HAIKAHOB C MATHUEM M IMHKOM

42 CI/ICTeMa}“I/ISaHI/ISI A 0000IIeHNe 3HAHWUI IIO0
pazneny "Yrinesogopoas”

43 'I'<OHTp0J'II>Ha$I paboTta 1o TeMe
Yrinesogopoas!”
[IpenenbHbie OJTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKH  psia, obmas Qopmya,

44 CTpOEHHE MOJIEKYI, U30Mepusl,
HOMEHKJIaTypa, Kiaccuukamus, Gu3snIecKkme
CBOMCTBA

45 XuMHYecKue CBOICTBa MpeeIbHbIX
OJIHOATOMHBIX CIIUPTOB

46 CnocoObl  TONMy4YeHUsT W TPUMEHEHUe
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OJIHOATOMHBIX CITUPTOB

[lpocteie  >¢upsl:  HOMEHKIAaTypa U

47 U30MEpHs, OCOOCHHOCTH (UBNYECKUX H
XMMHYECKHX CBOMCTB
MHoOroaToMHbIE CHIHPTHL: JTWICHIIIMKOIb WU

48 [IIMIEPUH, UX (U3nYecKrne W XUMHUYECKUE
CBOMCTBa

49 CrnocoObl  TONyYeHHSs W NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB

50 @DeHoI: CTPOCHHE MOJICKYINbI, (hU3HUecKue
cBoicTBa. TokcnuHOCTh (peHoa

51 XuMHYecKue CBOWCTBa (heHoIIa

52 Crioco0sblI MoTydeHUs U IpUMEHEeHue GeHoa
[Ipaktnueckass pabora Ne 2. Pemenue

53 JKCHEPUMEHTAJbHBIX ~ 33aJjad 10  TeMe
"CnupTtsl U peHobr"

54 Cucremarusanuss 1 0000IIeHrE 3HAHUKA II0
TeMe
Anprerupl M KETOHBL:  BJIEKTPOHHOE

55 CTPOCHHE KapOOHUIbHON TPYIIIIBI;
TOMOJIOTHUECKHE psiibl, obmas ¢opmyna,
MU30MepHs 1 HOMEHKJIaTypa

56 Anbvz[emzlm U KETOHBI:  (pU3UUECKue
CBOWCTBA; PEAKINH MTPHCOCTUHECHHUS

57 Peakniuu  OKHMCIEHHMS W KavyeCTBEHHBIC
PEaKIMU AJIbJETUIO0B U KETOHOB

58 Crioco0bI nostyueHust ajabIerH10B U KETOHOB
OnHOOCHOBHBIE TIpelieNbHble KapOOHOBBIE

59 KHACJIOTH, OCOOCHHOCTH  CTPOCHHS WX
MOJICKYJI

60 W3omepuss u HOMEHKIaTtypa KapOOHOBBIX
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KHCJIOT, UX (I)I/ISI/I‘ICCKI/IC CBOMCTBaA

61

62

63

64

XUMHAYECKHE CBOMCTBa NpeeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOenHoctu CBOICTB MYypaBbUHOMN
KUCIOTEL.  MHoOroo6pasue  KapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOMCTB: HENPEAENbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, I'HJIPOKCUKapOOHOBBIX
KHUCIIOT. [TpencraButenu BBICHINX
KapOOHOBBIX KUCIIOT

[lonsiTve o0 mNpPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT

65

CriocoObl  TONy4YeHHUsT W TNPHUMEHEHHE
KapOOHOBBIX KUCIIOT

66

67

CrnoxHble >(UpBI: TOMOJOTHMYECKUH psf,
oOuras popmysa, U30MepuUsi 1 HOMEHKJIaTypa

duznueckne W XUMHUYECKHE  CBOWMCTBA
3¢upoB

68

69

70

71

Pemenue pacy€THbBIX 3a7a4d: 1O YpaBHEHHIO
XMMHYECKOW peakllMu, Ha OIpEeIeeHUe
MOJIEKYJISIPHOM  (DOpPMYJIBI  OPraHUYECKOTO
BEIIleCTBa

[Tpaktnueckas pabora Ne 3. Pemienue
OKCIEPUMEHTANbHBIX  337a4y 10  TeMe
"Kap6onoBsie kucinotbl. CioxHbIe dQupbI"

Kupsr: CTpOEHHE, ¢buznyeckue u
XUMUYECKHE CBOUCTBA (THUAPOITU3)
Oco0OeHHOCTH CBOICTB JKHPOB, COJEPKaIINX
OCTaTKM HENPEIENIBbHBIX JKUPHBIX KHCIOT.
2Kupsl B mpupoje

72

Mpita Kak COJIM  BBICIINX Kap6OHOBI>IX
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KHCJIOT, X Moromee aeiicrBue. Ilonsarue o
cuHTeThYecKux Moroux cpeacteax (CMC)

'enernueckass CBSI3pb  YIVIEBOJOPOIOB U

73 KHCIIOPOJICOIEPKALIIUX OpPraHUYECKUX
BEIIICCTB

74 PacqéTva M0 YpPaBHEHHUSM  XUMHUYECKUX
peaxiuit

75 Cucrematuzanus U 000OIIeHHE 3HAHUI IO
TeMe
OOmiass  xapakTepUCTUKA  YIIEBOAOB U

76 KJacCU(UKalus YrieBoJAOB (MOHO-, IU- U
N0JIMCaXapHUabl)

77 Monocaxapupl: (Qu3MUYecKHe CBOWCTBA H
HAX0XJICHUE B IPHPOJIC

78 [IpumeHeHne TIOKO3bI, €€ 3HAYeHUE B
YKU3HEJIESATENIbHOCTH OpraHu3Ma
Jucaxapupl: caxapo3a, MaiabTO3a M JaKTO3a.

79 Haxoxnenne B Tpupojie W NPUMCHCHHE
JICaxapuioB
[Tonucaxapuapl: CTPOGHHE MAaKPOMOIEKYIL,

80 dusnyeckue ©  XHUMHYECKHE  CBOWCTBA,
PUMEHEHHE

81 [ToHsaTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHBIX 3a/1ad Ha ONpE/ICICHUC

82 IO  BBIXOJAa TMPOAYKTa peaKkuuud OT
TEOPETUIECCKH BO3MOXKHOTO

83 Cucremarmsanus 1 0000IIeHrE 3HAHHUKA II0
pazneny
KouTtponsHas pabota o TeMe

84 "Kucnopoacoaepxarniue OpTraHUYECKHE
coelMHeHus "
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AMUHBIL: KJ1accuduKanus, CTpOCHHE

85 MOJIeKyNn, obmas  ¢dopMmyrna, U30MepHs,
HOMEHKJIaTypa U (PU3NYECKHUE CBOHCTBA

86 XWUMHYECKHE  CBOMCTBA  amu(aTHUECKHX
aMHHOB

87 AHUIUH: CTpOCHHE AHWIHHA, 0COOEHHOCTHU
XAMHUYECKHX CBOMCTB aHUJIMHA

88 CrnocoObl  monydyeHUss HW  [PUMEHEHHE
am(aTHIECKUX AMHHOB
AMWHOKHCIIOTHI: HOMCHKJIATYPa ¥ U30MEPHS,

89 buznIecKue CBOMCTBA. OTtnenbHbIE
MPEIICTABUTENN O-aMHHOKHCIIOT
XuMHYeCcKHe CBOMCTBA aMMHOKHCIOT, WX

90 OMOJIOTHUYECKOE  3HAYEHHE AaMHHOKMCIIOT.
CHHTE3 ¥ THAPOJIU3 TIENTHIOB

91 benku Kak MIPUPOIHBIE MOJIUMEPBHL;
CTPYKTYpPHI O€JIKOB

92 XuMudeckue CBOMCTBA OEIIKOB
A3zoTcoepkanue TeTePOIMKITHYSCKHC

93 COCAUHECHMSI. HyxkneuHnosble KHCJIOTBI:
COCTaB, CTPOCHHUE U OMOJIOTHIECKAs POJTb
[Ipaktuueckass pabora Ne 4. Pemenue

94 3KCHCpI/IMeHTaJ'ILHBIX 3aJa4 = MO  TeME
A3zoTcoaepkaime OpTaHUYECKHE
coeauHeHH"
[Ipaktuueckass pabora Ne 5. Pemenue

95 OKCIIEPUMEHTAJbHBIX  33aJa4 10  TeMe
"Pacnio3HaBaHKe OpraHUYEeCKUX COEAUHEHMIT"
KonTponbHas pabota 1o TeMe

96 "A3zoTcoaeprkamye OpraHMYECKHe
coenuueHus"”

97 OCHOBHEIE TTOHATHS XAMUH
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BBICOKOMOIJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ u
MCTOAbl HMX CHHTC3a —IIOJUMEpU3alusa H
INOJIMKOHACHCAIUA

[Tnactmaccel. YTunuzanmuss u nepepaboTka

98 1
IIacTUKA

99 OnacToMepbl: HaTypalbHbI CHUHTETHUYECKUE 1
Kaydyku. Pe3una
Bosnokna: HaTypalibHblE, HCKYCCTBEHHBIE,

100 cuHTeTHYecKkue. [lonmuMepsl  crenuansHOro 1
Ha3HAYCHUS
[TpakTnueckas pabora Ne 6. Pemenue

101 DKCIIEPUMEHTAIBHBIX  33aJad 10  TeMe 1
"Pacnio3HaBaHue maacTMacc M BOJIOKOH"
O06o00menne U cucTeMaTH3alys U3Yy4eHHOTO

102 MaTepuana mno teMe "BpicOKOMOEKyIspHbIE 1
coenqnuenusa”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara u
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fl[3y'{em/m :)Iﬁ[?a[;zil;fenbﬂme
padoThI padoTshI pecypebi
1 Atom. CocraB aTOMHBIX sJ€p. XUMHUYECKHM 1
anemeHT. M3oTomnsl
9 CtpoeHue 53JIEKTPOHHBIX 000JOUYEK AaTOMOB, 1
KBaHTOBBIE UnCia
3 Krnaccudukanus XuMHUYECKHX 3JIEMEHTOB (S-, 1
p-, d-, f-a;memenThI)
4 Pacnipenenenne 9SIeKTPOHOB MO aTOMHBIM 1
opOuTaIIM
DIEeKTpOHHBIE KOH(UTypauu aTOMOB
5) JJIEMEHTOB B OCHOBHOM H BO30YXIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(UTYypaluu MOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
Ilepuonnueckuii 3axkoH u Ilepuonnueckas
7 cucTeMa XuMHUueckux oyemeHtoB J[. U. 1
MenaeneeBa, CBs3b C COBPEMEHHOM TeOpUEH
CTPOEHUS ATOMOB
3aKOHOMEPHOCTHU U3MEHEHUS CBOICTB
8 XUMHUYECKHUX DJJIEMEHTOB M 00pazyeMbIX HUMU 1
MPOCTHIX U CIIOKHBIX BEIIECTB MO TPyMIam U
nepuoiam
9 Cucrematuzanuss U 0000IIEHHE 3HAHHWHA TIO 1
TeMe
10 Buner  xummdeckoil  ¢Bsi3H. MeXaHM3MBI 1

O6pa30BaHI/I${ KOBaJICHTHOM CBs3H.
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11

12

Bonopoanass  cBs3b. MexMOJIeKYIISIpHBIC
B3aUMOJICHCTBUS

BajieHTHOCTP ¥ BaJICHTHBIE BO3MOXXHOCTHU
aToMOB. CBsi3b  3JEKTPOHHOM  CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBnenus 0 KOMIUJIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa

13

14

BemectBa MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO CTPOCHHS. Turnsl
KPUCTAINIMYECKUX  PELIETOK U  CBOICTBa
BELIECTB

IlousTue 0 JAUCIICPCHBIX CUcCTeMax.
Hpe,Z[CTaBJ'IeHI/IC O KOJUIOMIHBIX paCTBOpax

15

16

HcrtrHHBIE  pacTBOpBI:  HACBHIIICHHBIE U
HEHaCBILCHHBIE, pacTBOPUMOCTb.
Kpucramnoruaparst

Crnioco0sl BBIPAXKECHUS KOHLIEHTpALUU
pacTBOpPOB

17

Pemenne 3amau ¢ MCIIOIB30BAHUEM IIOHATHH
"MaccoBasi JI0JIsl pacTBOPEHHOTO BelecTBa',
"MoJsipHasi KOHIEHTparus'"

18

19

Knaccudukanus u HOMEHKJIaTypa
HGOpFaHquCKHX BCIICCTB

CucreMatuszanus W 0O0OOIIEHHWE 3HAHWUH 110
TEME

20

21

Kontponbnast pabora mo temam "CrpoeHue
aroma. [lepuonnueckuii 3aKO0H 51
[lepuoanueckas cuctema XUMHYECKHX
anemeHnToB [I. M. Mengeneesa", "CrpoeHue
BemecTBa. MHOroo6pasue BemniecTs"”

Knaccudukanmss XUMHYECKHX peakuuid B
HEOPraHWYeCKOW M OpPraHMYeCKOM XHUMHH.
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3aKOH COXPAaHEHHs MAacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBpalICHUS HDHEPIUHU IIpU
XUMUYECKUX PEAKLUAX

TennoBeie A(DPEKTHI XUMHYECKUX PEAKITHI.

22 TepmoxuMHuueckue ypaBHEHHUs
23 BHchnueHHsI M0 YpPaBHCHUSM XHUMHYECKHUX
peakuii 1 TEePMOXUMHUYECKIM YPABHEHUSIM
CKOpoCTh ~ XMMHYECKOM  peakiuu, eé
24 3aBHUCHMOCTh OT  Pa3IUYHBIX  (PAKTOPOB.
Karanu3 u kaTanuszatopbl
25 ['oMoreHHbIe U T€TEPOreHHbIE PEAKITUI
[IpaxTuueckas pa6ora Ne 1 o treme "Bnusiaue
26 Pa3IMYHBIX (bakTopoB Ha CKOPOCTH
XUMHUYECKON peakuun"
97 OOpatumbie ¥ HeoOpaTHMbBIE  PEaKIIHH.
XUMHUYECKOE PAaBHOBECHE
[IpakTuueckas pabora Ne 2 o reme "Bnusinue
28 pa3aMYHbIX  (PAKTOPOB  HA  TOJOKEHUE
XUMHUYECKOTO paBHOBECHUS"
DnexTponutuyeckas aucconuanus. CUIbHBIC
29 " crnabble DIIEKTPOJIHTHI. Crenenpb
JUCCOLIAIIUT
Nonnoe npoussenenune Boasl. Cpeaa BOIHBIX
30 pactBopoB. Bomopoxssiii moxazatens (pH)
pacTtBopa
31 I'maponus coseit. Peakiuu, mpoTekaronye B
pacTBOpax AJNEKTPOJIUTOB
[Tpaktnyeckas pabora Ne 3 mo Teme
32 "XuMu4yeckue ~ peakuud B pacTBOpax
NIEKTPOJIUTOB"
13 OKHCIUTENEHO-BOCCTAHOBUTEILHBIC PEAKITHH.

Baxxaelinme OKUCIUTENIN U BOCCTAHOBUTEIH
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MeToa 37IEKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

34 1
Oananca

35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemienue 3a1a4 pa3inyHbIX THIIOB 1

37 Pemrenune 3a1a4 pasnuyHbIX TUIIOB 1

38 CI/ICT?'MaTI/ISaLII/ISI u 00001IeHNe 3HAHUN 10 1
Teme "XuMHU4YecKue peakuu"

39 KonTponpHast padora mo teme "XuMHYECKHE 1
peakuun"
[Tonoxxenne nHemeramwioB B Ilepuommyeckoii

40 cucreMe Xxumuyeckux dnementoB J[. U 1
MenzeneeBa U OCOOCHHOCTH CTPOEHUS HUX
aToMoB. PU3NYECKHE CBOMCTBA HEMETAIIOB

a1 Annotrponusi  HEMETAUIOB  (Ha  TpUMEpE 1
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

42 Bogopon:  momydenue, — ¢dusuueckue 1
XUMHYECKHE CBOMCTBA. [ 'uipuibl
l"asiorensl: HaXOXIECHUE B MIPHUPOJIE, CIIOCOOBI

43 NoJydeHus, (U3NYECKHUEe U  XUMHYECKUe 1
CBOICTBA
I"ajioreHoBOIOPOBI. Baxueiimue

44 KHUCJIOPOJICOACpIKAIITIE COEIMHEHUS 1
raJoreHOB
JlabGopaTtopHble M TPOMBINIJICHHBIE CIIOCOOBI

45 MOJIyYEHUs raJIOreHOB. [Tpumenenue 1
raJIOr€HOB M UX COEAMHEHUN
[Ipaktuyeckas pabGora Ne 4. Pemenue

46 SKCIEPUMEHTAIBHBIX  33a/Jad MO0  TeMe 1
"T"anorensr"

47 Kucnopon: nabopaTopHble U TPOMBIIUICHHBIE 1

CHOCOObl  MOJIyd4eHUs,  (PU3MYECKue U
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48
49

50

o1
52

53

54

55

xuMuueckue cBoiictBa. O30H. IlpumeHenue
KHCJIOPOJIa U 030HA

Okcubl ¥ IEPOKCHUIBI

Pemenue 3aiay pa3nuyHbIX TUIIOB

Cepa: HaxoOXIEHHE B TMPUPOAE, CIOCOOBI
nmoydeHusi, (Qu3nyeckue U  XUMHUUYECKHE
CBOICTBa

CepoBonopo1, CyabhuIbl
Kucnoponcoaepamniue COSIMHEHUS  CEPBI.
OCoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI
[Ipaktnueckass pabora Ne 5. Pemenue
SKCIEPUMEHTANIBHBIX 3a7a4 1no teme "Cepa u
e€ coequHeHus"

A30T: HaxoXJICHHE B TPHPOJEC, CIOCOOBI
noylyueHusi, (U3HUeCKUe U  XUMHYECKHE
CBOMCTBA. AMMUAK, HUTPHIBI
Kucnoponconepxamme coeauHeHus as3oTa.
OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI

56

S7

[IpumeneHne a3oTa W €ro COECIUHEHUM.
A30THBIE y1OOpEHUS

®ocdop: HaxoxkIeHHE B MPUPOJE, CHOCOOBI
MONy4YeHHs, (QU3NYECKHEe U XUMHYECKUE
coiicTBa. Pocuasl u hochun

58

59

Oxcunsl  ¢docdopa,  dochopcoaepxarine
kucnoThl. Conu pocopHOI KUCTOTHI
[Ipumenenue ¢ocdopa U ero coeaguHEHUH.
docdopHble yroopeHus

60

[Ipaktuyeckas pabGora Ne 6. Pemenue
SKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMe "A30T u
docdop u ux coequHeHU"

61

VYrnepon: HAaxO0XJICHHUE B pupoJie,
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aIIOTpoIHble MoauduKauuu; (usndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

Oxcun  yraepona(ll), oxcua yraepoma(lV),

62 YTOJIbHAsI KKCIIOTA U €€ CONH .

63 Pemenuve 3amay pa3nuvHBIX TUIIOB 1
Kpemuuii: HaxoxJeHue B MPUPOJE, CIOCOOBI

64 MOJlydeHusi, (U3MUECKHEe U  XUMHYCCKHE 1
CBOICTBA

65 Oxcun kpemuusa(lV), xpemHHeBas KHCIIOTa, 1
CYJTHKATBI

66 [IpumeHeHne KpeMHHUS M €ro COEIUHEHHIl. 1
Crekto, €ro moJrydeHue, BUJIBI CTEKIIA

67 Pemenne 3a1a4 pasnuyHbIX TUIIOB 1

68 CI/ICT(?'MaTmauI/Is{ U 00001IeHNe 3HAHUN 10 1
teme "Hemeramanr"

69 Kontponbnas padota nmo teme "HemeTamibr" 1

70 AHanu3 pe3yiabTaToB KOHTPOJBHOW pPabOTHI, 1
KOPPEKILHsI OIINO0K
[Tonoxenne w™eramoB B Ilepuonnueckon

71 cucTeme XUMHYECKHUX JJIEMEHTOB. 1
OcobenHoctu CTpOEHUS ANEKTPOHHBIX
000J109€K aTOMOB METaJJIOB

79 O6mme ¢u3HMUYeCKne CBOWCTBA METAJUIOB. 1
[IpuMeHeHre METaIOB B OBITY U TEXHUKE

73 CnnaBsl MeTauioB. Koppo3ust metanios 1

74 Pemenue 3a1a4 pa3au4HbIX TUIIOB 1
DNEKTPOXUMHYECKUNH  psAd  HampsHKeHUU

75 MetauioB. OOmme CcrnocoObl  MOTydYeHUs 1
METaJIJIOB

76 OOm1ast xapakrepucTuka MetauioB |A-rpymisl 1

[Tepuonnueckoi CUCTEMEI XUMHUYECKUX
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77

sneMeHToB. Hatpuii u kanuii: mnosydyeHue,
¢duznueckue W XUMHUYECKHE  CBOWCTBA,
MPUMEHEHHE TMPOCThIX BELIECTB U  HUX
COCIMHEHU I

O6mass  xapaktepuctuka MetamioB  IA-
TPYIIIBI [Tepuonuueckon CHUCTEMBI
XUMHYECKUX AJIEMEHTOB. MarHuii U KaJbLUW:
nojiyueHue, (GuU3MYECKUe U XUMHYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U
UX COeOUHEHNN

78

XKécTtrocTh BOJBI U cIOCOOBI €€ yCTpaHEHHs

79

80

81

ANIOMMHMH: TIOJydeHHe, (U3UYECKue U
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE
AMpoTepHBIE CBOWCTBA OKCHIA M TUIPOKCHIA
QIIOMHMHMS, THIPOKCOKOMIUIEKCHI aJIFOMHUHMS,
UX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

82

IIpaktuyeckas pabGora Ne 7. Pemenue
OKCIIEPUMEHTAJbHBIX  33Ja4 1O  TeMe
"MeTaJibl IMIaBHBIX TOArpynn"

83

OOmiast XxapakTepuCTUKa METaJUIOB MOOOYHBIX
MOATP YT (b-rpymm) IIepnonnueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB

84

85

86

du3znyeckne U XUMHUYECKHE CBOMCTBA XpoMa u
€ro COGHHHGHHﬁ, X IPUMCHCHUC

Baxwnerimme COEIMHEHUS Maprasua.
IlepmaHranar Kauusi, €ro OKHUCIUTEIbHBIC
CBOMCTBA

dusnueckue U XMMUYECKHUE CBOMCTBA XKele3a
u ero coeauHeHni. [lonyuenue n npuMeHeHne
CILUIABOB KeJle3a

87

du3znueckue M XUMUYECKHE CBOMCTBA MEAU U
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e€ COCIMHECHH, UX TPUMCHEHUE

dusnyeckue ¥ XUMAYECKHE CBOMCTBA IOMHKa 1

88 ero COCMHEHU, ux pUMEHEHHE. 1
' IpOKCOKOMITIEKCHI ITUHKA
[Ipaktnueckas pabora Ne 8. Pemenue

89 OKCIIEPUMEHTAIBHBIX  33Ja4 1O  TEeMe 1
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenure 3amay pa3nuvHbIX TUIIOB 1

91 OO6o06menre U cucTeMaTH3alus H3y4YEeHHOTO 1
Marepuana o teme "Meramibr"

92 Kontposbhas padora mo teme "Mertamibr" 1

93 AHanu3 pe3yiabTaToB KOHTPOJIBHOW pPabOTHI, 1
KOPPEKIIHsI OINO0K
Ponp xumum B oOecnedyeHUH YCTOHYMBOIO

94 pa3BuTUA yenoBedecTBa. [IoHATHE O HAYYHBIX 1
METOJIaX UCCIICIOBAHUS BEIICCTB
Hayuneie TIPUHITAITBI OpTraHu3aIuu

95 XUMHYECKOTO MIPOU3BO/ICTBA. 1
[TpoMeIIeHHBIC CIIOCOOBI TTOJTYYICHHUS
BaXHEHIIINUX BEIIECTB

96 XUMHUYECKOE  3arps3HEHHE  OKpYXKarolleu 1
CpPEeIIbI U €T0 TIOCIICICTBUS

97 XuMus U 310pOBbe yenoBeka. JIekapcTBeHHbIE 1
CpeacTBa

98 Xumusg numnm. Poiap XUMHHA B 00€CII€YEHUH 1
MUILEBOM 0€30M1aCHOCTH

99 Kocmernueckne u mapdromMepHbie CpeAcTBa. 1
beiToBas xummus
XuMHsT B CTpOMTENBCTBE.  Bakueimme

100 CTPOMUTEIbHBIE u KOHCTPYKLIHOHHBIE 1
MaTeprabl
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101 XuMuA B CEJIbCKOM X03s1icTBE. OpraHnyecKue 1
1 MUHEpaJIbHBIC yIOOPCHUS
102 Cucremarnsanusas U o0000lIeHWE 3HAHUKA IO 1
TEME
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4
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© N o 0 B~ NP

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O TIPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
O. C. I'abpuensaa u ap. «Xumus. 10—11 knacce»: yae6. mocobue uisi 00meoOpa3osar. opranusanuii: yryon. yposers / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnaakoB. — M.: [IpocBemenue, 2021. — 112 c.
Mertomudeckoe mocoOue JUisi yuuTelsl K 3aBeplIéHHON npeaMerHod nuHuu ydeOHukoB O. C. ['aOpuensna u ap. «Xumus. 10 kmace», «Xumusl.
11 xmace». Yrmyonéuneiit ypoBens (aBtopel O. C. IN'abpuensu, . I. Octpoymos, C. A. CnankoB). — Mocksa: [Ipocsemenune, 2020. — 112c.
Metoauueckue moypounbie pekomenaanun. 10-11 kimacc. Yronyonéuusiii yposeHs (aBropel O. C. T'abpuensn, . I. Octpoymos, A. H. JI¢BkuH,
C. A. CnagxoB). — Mockga: IIpocsemnienue, 2021 rog. — 219 c.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumepbI-3amad-pisa

http://skiv.instrao.ru/bank-zadaniy/

https://fg.resh.edu.ru/

https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI
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https://myschool.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://www.yaklass.ru/
https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/
https://media.prosv.ru/

1. KaOuHeTsI IeHTpa €CTECTBEHHOHAYYHOW M TEXHOJIIOIMYECKO! HarpaBieHHOCTH «Touka pocTay.
2. udposas nadbopaTopust 10 XUMHH.

3. Hudposas mabopaTopus MO SKOIOTHH.
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