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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTO o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS Ha
YpOBHE CpeHero o011ero 00pa3oBaHusi CPEACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIep)KaHUE M MOCTPOECHHE KOTOPOrO OIPEAENEHbl B IMporpamMme IO XHMHH C
yuéToM crneunuK HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaIbHON )KM3HU OOIECTBa, a TAKXKE C y4ETOM OOLIMX LieJiel ¥ MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHETro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHNE PALIMOHATBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUSA B3aMMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUSI CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEIAMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMpENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
Npe/ICTaBIICHUH O CTpOeHUH BeliecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBaX
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydYaromuMcsl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKUX MO3UIUM,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKUMA STOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NMPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IPOTEKAaHUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
COAEpKaHUs, UMEIOIIUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTU
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEILHONW U MPAKTUYECKOU AESITEIIBHOCTHA YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMHUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICTUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELIEeHUS] MUHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
[EJIOM COJIep’KaHuEe y4eOHOTo mIpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMIMXCA MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHus (QuiaocoPpckux wuaed, TaKMX KakK: MaTepHAIbHOE EIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABJICHUNA TYTEM IKCIEPUMEHTA
M pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKkTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: pEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a H 00paboTKu
uHhopMaIMi, HEOOXOAMMBIX [JIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, PU OMPEACIICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH N3y4YeHUS
MpeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJIAMH HM3yY€HHUs IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKHMX 3HAHUW Kak  BaxkHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB UM XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepkaTelibHasg XapakTEpPUCTUKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMUH B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE CoJlepKaHusl ~OOyYeHMs, OpPUEHTHPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PEIICHUS
PAKTUYECKUX 3a]a4.

B cBsI3U ¢ 3THM 1pu U3y4deHuu npeamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [JIs PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe Il OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKUX MTPOIIECCOB HA OPraHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIMUXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBaHus, cocTariseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kmacce — 34 gaca (1 gac B Heento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOCHUS OPraHHYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBpPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepualaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPALIECHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (I1aBjieHUe, 00yTIIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIEH U MPOIMUICH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUJIPUPOBAHUs, TAJIOT€HUPOBAHUSA, TUApPATAINH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. 10myon:
cocmas, cmpoenue,  usuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOYYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, NMPUHAIJIEKAIIMMU K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YyYECHHS BEUIECTB M HX NPEBpAllCHUN:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YToub», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOLOB U TaJION€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:xamue opranndeckKue coeJuHeHms!

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3uveckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTaHU3M YE€JIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOECHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (GU3UYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KAueCTBEHHBIE PEAKIINH ), IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapuHoBas
U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTaB, KiaccuuKauus — yrieBoaoB  (MOHO-, AuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOICUCTBUE C THIPOKCUIOM
menu(ll), okucnenne amMuadyHbIM pacTBOPOM okcuza cepedpa(l), BocctaHOoBIEHUE,
OpOXKeHHUe TII0KO3bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dotocunte3. OpyKTo3a Kak U30MeP TIHOKO3bI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue kpaxmaia H
neutoiao3bl.  du3nyeckue W XUMUUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBpAILCHUI:
poBeiCHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJECHCTBHE TIUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE TTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coenuHenus. dusndeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coeanHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKkOMOJIEKY ISIPHBIE COeIMHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ANHI, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHbIE METOABbI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIHUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kiacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAY4YHBIX TOHATUH, TaK W MOHATUH, SBISIOUIMXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKaius, NepUoOJUYHOCTh, HaOII0CHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMaeMbIe, TOTUIHBO,
pecypchl.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAI[MOHATIBLHOTO ITHTaHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepnoauueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuogumueckoil cHCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HavyeHUe NEPUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajumdeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBHOCTD.
Crenenb okucnenusi. NoOHbI: KATUOHBI U AaHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBA BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tonatue o nucnepcHbIx cuctemax. VICTMHHBIE W KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornuanus. CHiIbHBIC U cla0bie iekTpodauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIAasd, HEUTpaIbHasl, IEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHHUIL:
neMoHcTpanusa Taomui «l[lepuoanueckas cucremMa XumMudeckux snemeHntoB J[. U.
MenneneeBay, U3ydeHUE MOJIeNied KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA00PATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEbl PACTBOPOB BEIIESCTB
C TTIOMOIIIBI0 YHUBEPCATIBLHOTO HHINKATOPA, PEAKIIMK HOHHOT'0 OOMEHa), IPOBEICHUE
IpaKTUYECKON paboThl «BiusHue pazaudHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumn».

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pAaCUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune meramnoB B Ilepuoanueckoi cucteMe XMMHYECKUX
sanementoB Jl. V1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOUEK
aToMoB MeTauioB. OOmmue dusndeckue cBoicTBa MeTauioB. CIUIaBbl METaJJIOB.
DIIEKTPOXUMHUYECKHUM PSi HAPSHKEHU METAIIJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJlWi, KaJIbIIHiA,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3YUYEHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 0OPa3llOB HEMETAJUIOB, pEIIeHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIeHWEe M OIUCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTUOHBI METAaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WU 00bEMA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUA U )KH3Hb

Ponp xumMum B oOecriedyeHUM SKOJOTHUYECKOM, DYHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

UemoBek B MHpE BEIIECTB M MaTEpHAIOB: BAXKHEUIINE CTPOUTEIIBbHBIE
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEapaToB OBITOBON XMMHUU B
[IOBCE€IHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUW oOOmEed u
HEOpraHn4YecKor xuMuu B 11 Kilacce oCylecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITAXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajiu3, CHHTE3, KIacCH(PUKAIKA, IEePHOJIUIHOCTh, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
H30TOIl, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BeIeCcTBa, (PU3NUECKHUE BEIMYMHBI U CIUHMITBI WX
U3MEPEHHUS, CKOPOCTb.



buonorus:  knetka, opraHu3M, S3KOcUCTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYCCKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JEeSTETHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  IpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTU K COBMECTHOU TBOPUECKOU IESITEIHLHOCTH MPHU CO3AAHUU YIECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3IMUHbIX BUJIOB YU4EOHOU JESATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UYTO JIOCTHMIKEHUS HAYKU €CTh Pe3ybTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca 1 MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIIMH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
IICUXUYECKOMY 3/10POBBIO;

coOJIFOICHUST TIpaBUJI OE30I1MaCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINUX 3/OPOBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (ymOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OONIECTBEHHO TMOJIE3HOUM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUUYECKOMY HM3YUYEHHUIO Mpodeccuid pa3auvyHoro pojaa, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH 1O XUMUM;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOJIHON U COLIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArompUsITHBIE IKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATHBHONM M COLUAIBHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeuMDUKU XUMUU KaK HayKH, OCO3HaHHS €€ poilu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PABHOBECHS,

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJISI  COBPEMEHHOM
LIMBWJIN3ALIMN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTU U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, PEHICHUH TJI00aTbHBIX MPOOIIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOM, IMUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCTEIIHOTO TPY/a M SKOJOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOJAIIUX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XHMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NS TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUW IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cdepax NpoPpeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aHH51 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqu51€: IMOHATHSA, OTPAXArOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, SHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (b yHKIIMOHATBHO
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE pPe3yiabTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSTEIbHO  (OPMYNIHUPOBATH W aKTyallu3UpOBaTh  IpodJiemy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSATHUH W YCTAHABJIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peakinu
— MpU PElICHUH Y4eOHBIX MO3HABATEJBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABJICHUS JJIsl BBISBICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
pEaKLHnii;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHNUS, UCTIOIh30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOATh 32 XOI0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYECHUYECKOM MCCIIEeNOBAaTEIbCKOW W MPOCKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
IIOMCKY METOJIOB PELICHHUS PAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
MMO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HWCTOYHHMKAX WHPopManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEYNBOCTb;



dbopMynupoBaTh 3aMpoChl U MPUMEHSITh PA3IUUYHBIE METOJbI NMPU TMOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpPEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE ¢ XUMUYECKOU
uH(OpMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTHUYECKHE)
3HaKU U CUMBOJIBI, (DOPMYJIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JMCKYCCUM,  BBICKa3blBaTh  HjAeH, (OPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIX XMMHU B TIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIHHOMU
IPAaMOTHOCTU, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U SKOJOTHUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHOM Cpee;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TcoJiepKalllie COEAUWHEHHUs, MOHOMEpP, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIPHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTrHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTepHbIE MPHU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJEHUSA MOJIEKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHUMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJICKHOCTh HM3yUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTAaBY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoNl, (opManbIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€aApUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiecTB A. M. BytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;



chOopMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, PU3NIECKHUE
U XUMUYECKHE CBOWCTBA THIHMYHBIX NPEACTABUTENCH pa3IWYHBIX KIIACCOB
OpraHUYEeCKUX BEIIeCTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUIeH, OyTaaueH-1,3,
MeTuiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUICHTJIUKOJIb, TTUIEPUH, (HEHOI,
alleTaabAeTHA, MypaBbUHAs U YKCYCHAsI KUCIIOTHI, TIIFOK03a, Kpaxmall, eJUTi0J103a,
aMUHOYKCYCHas KMCJIOTa), WUTFOCTPUPOBATh T€HETHYECKYIO CBS3h MEXKIY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKIUid C HCHOIb30BaHUEM
CTPYKTYPHBIX (pOpMYIT;

chOpMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh UCTOUYHUKU YTIIEBOAOPOTHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX MEPEPadOTKU U MPAKTHUECKOE
NpUMEHEHHUE MPOTYKTOB MePepadOTKH;

chOpMUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUMCICHHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYeCTBAa MCXOJHOTO BEIIECTBA WM IMPOIYKTa
PEaKINH MO0 U3BECTHBIM Macce, 00bEMY, KOTMIECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
VI TIPOAYKTOB PEAKITHH);

chOpMUPOBAHHOCTh yMEHHI BJIAJE€Th CHUCTEMON 3HaHHWA 00 OCHOBHBIX
METOJIaX HAYYHOT'O TIO3HAHWMSI, UCTIOJIB3YEMbIX B XUMUU MPU M3yUYECHUU BEIIECTB U
XUMHYECKUX SBJICHUH (HaOII0CHNEe, H3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHUS IS MPUHSATUS pEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBWja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO J1aO0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIEHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHM OPraHMYECKUX BEIECTB,
JieHaTypaius 0eJIKOB MPU HArPEBaHUHU, IBETHBIE PEAKIIUU OEITKOB) B COOTBETCTBHUU
C TMpaBWIaMU TEXHUKM O€30IacHOCTH TMpH OOpalleHWd C BeIIeCTBAaMU MU
nabopaTopHbIM  000pYyAOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3aluCu YpaBHEHHUH COOTBETCTBYIOUIMX pEaKUUd U
dbopMyTHpOBaTH BEIBOABI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMUPOBAHHOCTh ~ yMEHHUH  COONIONATh  TMpaBWiIa  IKOJOTUYECKU
1eJIeCO00Pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IIENAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA YXUBbIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHUMas cMmbica mnokazarens [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI WU TMPEAOTBPALLCHUS WX BPEIHOTO BO3JCKUCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUIsL  CHEeNbIX W CIa0OBUIAIIMX OOYyYalolUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIN O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METAJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUNBl ~ XUMUYECKHUX  PEaKIUi, pacTBOp, DJECKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JIUCCOIMAIIMS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M TPAKTUYECKOM JAEATEIHLHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHM BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JIJIS
cocTaBiicHUs (QopMyn BEmIECTB U ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyro HomeHkiatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECThb, HETAIIEHAS] U3BECTh, MTUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEMmIETKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJICKYJIsIpHas,
WOHHAs, METAJJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNPENCIEHHOMY KJaccy/rpymime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETAJUIbl, OKCHUJIbI, OCHOBAaHMS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITUY;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
XuMuueckux sjementoB JI. M. MenneneeBa, MCHOAb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECCKHUE YPOBHUY», O0BSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoguueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chopMHUPOBAaHHOCTh yYMEHHUHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  Pa3IMUHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXIYy HEOPraHMYECKUMU
BEIIIECTBAMU C NMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHUYECKHE PEAKIIUH TIO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIIATh YpPAaBHEHUS PEaKIUH Pa3TuIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHA, yUUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pA3JWYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCT, YMEHHMM  pacKpbIBaThb  CYHUIHOCTh  OKHCJIHMTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKUUN MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKkLuu;

c(hOpMUPOBAHHOCTHh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXallhie B OCHOBE MPOMBIIIEHHOTO MOJYYEHHUs] CEpHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHU ra30B MPU
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHUPOBAHHOCTh yMEHHH IUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOW pEaKIluw,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad 0
temaM «Metamibsl» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIeCTBAaMU M Ja0OPaTOPHBIM 000PYIOBaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYyITHUPOBATH BEIBOABI HA OCHOBE 3THX
pPE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TpaBWiIa  JKOJOTUYECKH
11eJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOErO 3/I0POBBbSl U OKpPYXKAIOMIEH MPUPOJIHONU Cpellbl, OCO3HABATH
OMacCHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokazarens IIJIK, moscHATH Ha mpuMepax CHocoObl yYMEHBIICHUS W
MPEIOTBPANICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsl 0OYYarOIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBS: YMEHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHHM;

Ui CIIEMIBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmet oprannueckoi xumun. Teopus
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1




Hroro no paszgeny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertambl 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne n/m KosunyecTBo yacos
Ne Hegen Tema ypoka KonTpoabHubie IpakTuyeckue
H3yqdeHust Beero padoThbI padoThbI
1 [Ipeamer opraHn4ecKkoOi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenknatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIpPEICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTaBUTENH aJTKEHOB
[Ipaktuyeckas pabora Ne 1.
8 «[lony4yeHne sTHIIEHA U U3YUEHHUE €TO 1 1
CBOMCTB»
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1
CUHTETHUYECKOTO KaydyKa ¥ pE3UHbI




10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSI.
AneruiieH — npocTteimumit
MIPEJICTAaBUTENb AJTKHHOB

11

Brprunciienus o ypaBHEHHIO
XUMHYECKON peaKIuu

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13

['eneTrnueckas cBs3b YIrieBOAOPOIOB,
MIPUHAUISKANUX K PA3TUIHBIM
KJlaccam

14

[IpupoHbIE HCTOYHHUKHN
YTIE€BOAOPOIOB: IPUPOIHBIN ra3 u
MONyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ TepepadoTKH

15

[IpupoHbIE UCTOYHUKHI
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOINyTHBIE He(PTsIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

16

KonTtponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIe OJJHOATOMHBIC CITUPTHI:
MCTAHOJI 1 5TaHOJI. BO,Z[OpOI[HaSI CBA3b

18

MHoroaToMHEbIE CIIUPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPUH

19

deHo: CTPOCHUC MOJICKYIIbI,
(1)I/I3I/ILI€CKI/IC U XUMHWYCCKHE CBOﬁCTBa,
MNPHUMCHCHUC




20

Anpaeruapl: GopManbIaeTua U
areTanpaerug. Aerod

21

OaHOOCHOBHBIE MPE/IENIbHbIE
Kap60HOBI)I€ KHCJIOTBI: MypaBbUHAasA U
yKCyCHast

22

[IpakTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

23

CreapuHOBasi U OJICMHOBAsT KUCIIOTHI,
KaK MPEICTAaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOIOIIlee JIeliCTBIE

25

CrnoxHble 3(UpPHI KaK POU3BOIHbIC
KapOOHOBBIX KUCIIOT. [ 'maponmn3
CJIOKHBIX 3(hUpPOB

26

XKupsl: ruapOIN3, MPUMEHEHHE,
Ouooruueckas poJib KUpPOB

27

VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.
Baxwueline npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

28

KanMa.]'I U ICJJIK0JI03a KaK IIPUPOAHBIC
IIOJIMMECPBI

29

KontponpHas pabota no pasaeny
«Kucnopozaconaepxaiiye OpraHuuecKue
COCTMHEHUS»

30

AMMWHBI: METHJIAMHUH W aHWJIHH




AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OpPraHWYECKUEe COCTUHEHUS, HX 1
ononornueckoe 3HaueHue. [lenruapt

32 benku xak npupoaHsIe 1
BBICOKOMOJICKYJISIPHBIE COCIMHCHHSI

33 OCHOBHBIC TIOHATHS XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TmacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne i/t
Neo nenenu
U3ydeHus

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAas KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB M UX
COCIMHEHUH TI0 TPYIIIaM U TIePHOJIaM.
3Ha4YeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUUeCKas CBA3b,
eé BUJbI; MEXaHNU3MBI 06p830BaHI/I${
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX COCTMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Knaccugukamms XuMHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB;
3aKOH COXPaHEHUs U IIPEBPAILCHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX

Cxkopocts peakniun. OOpaTumbie
peakuuu. XuMHUYECKOE PaBHOBECHE

10

[IpakTnueckas padora Ne 1. «Biausaue
pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DNEKTPOIUTHUYECKAS TUCCOIHALINS.
[Moustitre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponn3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonarue o0 anexTponuze
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponpHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

MeTtannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01ne
(u3nuecKre CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, KaJui, KaJblUH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMA, MEIU U UX
COCIMHEHUN

18

XnMHYecKre CBOMCTBA ITMHKA, JKeJie3a U
UX COCTMHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAIbHBIX 33124 10 TeEME
«Mertamis»"

20

HemeTtamnel, MX I0JI0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

22

XHUMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI
U UX COEOUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COEIUHEHUIN

24

XHUMHUYECKUE CBOMCTBA YIIIEpO/a,
KPEMHHS U UX COCAUHEHUN

25

[IpumeHeHnne BaXHEUIINX HEMETAUIOB U
UX COeIUHEHUN




26

O0001IeHNEe ¥ CHCTEMAaTH3aLKs 3HAHU I
no teMe «HemeTtamisry. BeraucieHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemetanmnsl"»

28

KonTtponsHas pabora no temam
«Metamiael» 1 «HeMeTaniely

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmboTepHbIe HEOpraHU4YeCKHUe U
OpraHUYECKUEe COeTMHEHHUSI.
I'enernueckas cBsI3b HEOPraHMYECKUX U
OpraHMYECKUX BEILECTB

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SJHEPreTUUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPUHIMIIAX TPOMBIIIJICHHOTO MOJYYCeHUS
BAXHEHIINX BEIIECTB

33

Yenosek B MUPEC BCUICCTB U MATCPUAJIOB

34

XuMus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 11 xknace/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o0IIECTBO
«M3parenscTBO «IIpocBenieHne

* Xumus / Epemun B.B., Ky3emenko H.E., Tepenun B.U., [lpoznoB A.A., JIynun
B.B.; mon penakmueit Jlynuna B.B., OOmectBo ¢ oOrpaHHMYeHHOU
OTBETCTBEHHOCThIO «J[PODAy»; AkmuonepHoe o6miectBo «M3maTenbcTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISL

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metonudeckoe nmocodue — 0a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. AdanacreBa M. H. Xumus. [IpumepHbie paboune nporpammsl. [IpenmeTHas
nunus yaeonukoB I'. E. Pyasutuca, ®@. I'. ®enpamana 10 — 11 xmacesr / M. H.
AdanaceeBa. — Mocksa: [Ipocsemenue, 2021.

3. T'apa. H. H. 3amaunuk c «moMontaukom». 10 — 11 kmaccel: mocobue s
ydamuxcs obmieoOpasopar. yupexnenuit / H. H. TI'apa, H. U. T'abpyceBa. —
Mockaa: IIpocsemenue, 2020.

4. Pym3utuc I'. E. Xumus. 11 knacc. YueOnuk st o0rieo0pazoBar. yupexaeHU
/ T'. Y. Pyn3utuc, ®@. I'. ®enpaman. — 3-e uza. — Mocksa: [Ipocsemienue, 2020
5. T'aneeBa H. JI. Kaproreka pa3BuBarmOIUX 3aJaHHUM U1l MIKOJBHOTO Kypca
XUMHH. MeToaudeckoe mocoOue Juisi yduTelned XUMHH TI0 peaTu3aiuu
TpeboBanuit @®I'OC k MeTanpeIMETHBIM U JIMYHOCTHBIM pe3yJibTaTaM.
Texnaonmorus MCY J] kak pecypc peanuzaruu tpedoBanmnii @I'OC / H. JI. I'aneesa,

I'. T". JIsicoBa. — MocCKkBa.



6. 'apa H. H. Xumus: ypoku B 11 knacce: nocobue nns yuurens / H. H. I'apa. —
Mocksa: [Ipocsemenue, 2020.

7. Hopoubkun B. H. Xumus. EI'D. Pa3znen «Heoprannueckas xumusi». 10 — 11
Kjaccel. TpeHupoBoUHas TeTpaib. YueOHO — Meroauudeckoe nocodue / B. H.
HoponbkuH, A. I'. bepexnasa, T. B. CaxueBa, B. A. ®eBpasieBa. — Mocksa:
Jlernon.

8. 3arpannunas H. A. JluarHocTtuka MeTanpeAMETHBIX pe3yJIbTaTOB MpH
o0yyeHUH XMMHUU B OCHOBHOW mmikosie. [locobue mis yuumtens / H. A.
3arpanuunas, E. B. MupenkoBa. — Mocksa: Pycckoe cioBo — yueonuk, 2020.

9. Papeuxuit A. M. Xumus. Jupaktudeckuit marepuan. 10 — 11 kimaccer:
nocobue s yuutened oOimieoOpa3oBar. yupexaeHuin / A. M. Papenkwmii. —

Mockaa: [Ipocsenienue.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

1. http://lwww.chemnet.ru I'azeta «Xumusi» u caiiT 11t yaurens «S uay Ha ypok
XAMUNY

2. http://him.1september.ru Enunas xomnekius LIOP: IlpeaqmeTHas KOJUTEKIHs
«XuMus»

3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumus. Kommekmus Poccuiickoro 001eo6pa3oBaTebHOTO
nopTasa

4. http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnmkbepoBoii

5. http://www alhimik.ru Beepoccuiickas onumMiraa mKOJIBHAKOB 110 XUMUN
6. http://chem.rusolymp.ru Opranndeckass XUMus: SICKTPOHHBIA YICOHUK IS
CpPEIIHEN IIKOJIbI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: DJICKTPOHHBIN YU4eOHUK

8. http://www hemi.nsu.ru OTKpBITHII KOJUIE K Xumus



9. http://www.chemistry.ru  JlucraHupOHHAsT OJMMIMAAa IO  XUMUH:

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT



