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MHNOSACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XxuMuUM Ha ypOBHE cpejHero obiiero oopasoBaHus pa3zpadboTaHa Ha ocHOBe DeaepalibHOTO 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS denepaibHON
oOpaszoBaTeibHOM mporpaMMbl cpenHero oOmero obpaszoBanus (DPOII COO), mnpeacrtaBieHHbIX B DeaepanbHOM
rocyJaapcTBeHHOM oOpasoBatesnbHOM cTtanaapte COO, ¢ yuérom KoHuenmuu npenogaBanusi yueOHOro npeaMera «XuMus» B
oOpazoBaTenbHbIX opraHuzanusx Poccuiickoit denepannu, peanu3yromnux OCHOBHBIE 00pa3oBaTEIbHBIE MPOTPAMMBI, U
OCHOBHBIX TMoOJIOXkEHHI «CTpaterun pa3BuTusi BocnuTtaHus B Poccuiickoir ®depepauun Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOIX0OZI0B K pa3pabOTKe MPOrpaMMbl IO XUMUHU, K OMPEICTICHUIO OOIIel CTpaTeruy OO0y4YeHUs, BOCTUTAHUS U
pa3BUTHA OOYYAIOIIUXCS cpefcTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHWIIH
koHuentyainbHpie mnojioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJeH, COAEp)KaHUs, pe3yJbTaTOB OOYYCHHUS H
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJydaeMOe€ BBIIYCKHUKaMU  0011e00pa3oBaTeIbHONM  OpraHu3aliu,  SBISETCSA
HEOTHEMJIEMOI YacThi0 UX 00pa3oBaHHOCTH. OHO CIY’KHUT 3aBEpUIAIOLIUM STAllOM pealn3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IEIOCTHOM CHCTEME XHMHUYECKOTO0 OOpa30oBaHUsA. OTH IIEHHOCTH
KacaroTCsl TO3HAHUA 3aKOHOB MPHUPOIbI, (OPMHPOBAHUS MHUPOBO33PEHHUS U OOMIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO M TPHPOAHONU cpene. Peanmmsyercss Xummueckoe
oOpa3oBaHre OOy4YArOIIUXCS HAa YPOBHE CpEAHEro OO0IIero oO0pa3oBaHHS CPEACTBAMH YYEOHOTO NpeaMeTa «XHUMHS»,
coJiepKaHue ¥ MOCTPOSHHUE KOTOPOTO OMPEACNICHbI B IPOrPaMMe 10 XUMHUH C YYETOM CIeIU(PUKA HAYKH XUMUH, €€ 3HaUCHUS
B TIO3HAHWUU TPUPOJALI W B MATEPUATBHOW >KM3HU OOIIECTBa, a Takke ¢ Y4ETOM OOmMUX IeJdedl W TPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeIHero ol1iero oopazoBanus B Poccuiickoit deneparium.

XWMHS KaK 3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAYyK MTPAET OCOOYIO pOJIb B COBPEMEHHOW ITMBWIM3AIMH, B CO3/IaHUU
HOBOW 0a3bl MaTepHATbHON KynbTyphl. OHa BHOCUT CBOH BKJIaJ B (POPMUPOBAHHUE PAMOHATHHOTO HAYYHOTO MBIIUICHHUS, B
CO37aHME TEJIOCTHOTO MPEACTABICHHS 00 OKpYKAIOIeM MUPE KaK O €IWHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (hopmupyercs
B XMMHUU HAa OCHOBE NMOHMMAHHUS BEIIECTBEHHOI'O COCTaBa OKPYXAIOIIETO0 MHPA, OCO3HAHUS B3aMMOCBS3U MEXKAY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTIMU MPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMHM, XUMHS CTajla HEOThEMJIEMOM 4YacTblO MHUPOBOU
KYJbTYpPbl, HCOOXOIMMBIM YCJIIOBUEM YCIEUIHOTO TPYAa U )KU3HU KaKA0ro wieHa oomecTBa. CoBpeMeHHass XUMUS KaKk HayKa
co3ujaTtenbHas, Kak HayKa BBICOKHMX TEXHOJIOTHM HampaBlieHa Ha PEIICHHE I100albHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, IHEPTreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTBeTrcTBUUM ¢ OOIMMMU TEISIMU U MPUHIIMIIAMHU CPEIHETO 00IIero oO0pa3oBaHusl COACpKaHUE MpeaMeTa «XUMUS»
(10-11 xmaccel, 0a30BBIH YpOBEHb H3YYCHHS) OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJiS BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3HBb
coryma, IIpoJIOJKEHUST 00pa30BaHUs B PA3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBisionuMu  TpeaMeTa «XUMHs» SBISIOTCS 0a30Bbie Kypchl — «Opranmdeckas xumus» U «OOmas wu
HEOpraHuyYecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICpXKAHUS KOTOPBIX SBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW TI0 HEOPraHWYECKOW XUMHUHU (C BKIIFOUCHUEM 3HAHUU U3 OOIIEH XMMHH) U OpPTaHUYECKON XuMuu. DopMHupoBaHUE
JAHHOW CHCTEeMBbl 3HAHUW TPU HM3YYECHUM MpeaMeTa O00eCleurnBaeT BO3MOXHOCTbh PACCMOTPEHHUS BCETO0 MHOT000pa3us
BEII[ECTB HA OCHOBE OOITUX MOHATUI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa couepxaHus KypcoB — «OpraHuueckass Xxumus» U «OO0I1as 1 HeopraHuueckas XuMmus» chopMUpOBaHA B
nmporpaMMe 1Mo XMMHUHM Ha OCHOBE CHCTEMHOTO TOJXO0Ja K M3yYCHHIO y4eOHOro marepuajna M oOyCIOBJIEHAa MCTOPHYECKHU
000CHOBaHHBIM PA3BUTHEM 3HAHHWH Ha OMNPEICIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XUMHUH
BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX COCIWMHECHUWI, a TAKXKE Ha YPOBHE
CTEPCOXHMHYCCKUX U DJICKTPOHHBIX IMPEJCTABICHUN O CTpoeHUHU BemecTB. CBeaeHUs 00 M3ydyaeMbIX B Kypce BEIIECTBax
JAFOTCS B PA3BUTUU — OT YIJIEBOJIOPOAOB JI0 CI0KHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUN. B Kypce opraHM4ecko XuMuu
MOJTy4aroT pa3BUTHE CPOPMHPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs I€PBOHAYAJBHBIC TPEICTABICHUS O
XUMUYECKOW CBS3H, KIACCH(PUKAIIMOHHBIX TNPH3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHUYECKOU pEaKIUH.

ITos HOBBIM YTJIOM 3pEeHUS B MpeIMETE «XUMHUS» 0A30BOTO YPOBHS pacCMaTPUBACTCS U3YUEHHBI HA YPOBHE OCHOBHOTO
o01rero 00pa3oBaHUs TCOPETHUSCKUH MaTepHra M (DaKTOJIOTMYSCKHUE CBEJICHHS O BEIIECTBaX M XMMUYECKOM peaknuu. Tak, B
JaCTHOCTH, B Kypce «OO01mas u HeopraHudecKkass XuMHs» 00yJarouMCs MPEI0CTaBIISIETCS BO3MOKHOCTh OCO3HATH 3HAUCHHE



MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAO0JOTUYECKUX MO3ULUHN, TIy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
GbyHKIMI 3TOro 3aKOHa — OT 0000MIA0IIEH 10 0OBSICHSIONICH U TPOTHO3UPYIOMIEH.

Envnaa cucrema 3HaHUM O BaXKHEWIIMX BELIECTBAX, MX COCTABE, CTPOCHHWHU, CBOWCTBAX U NMPUMEHEHHUH, A TAKKE O
XUMUYECKUX PEAKLHUAX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHMs JOoNoJHAeTCs B Kypcax 10 n 11 ximaccoB anmemeHTamu
COJICpKaHMs, WUMEIOIIUMHU KYJbTYPOJIOTHYECKUN W TMPUKIAJHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAHHIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMHM HayKaMH, PACKPBIBAIOT €€ POJib B IO3HABATEIbHOM W MPAKTUYECKOM JI€SITEIbHOCTH
YeJI0BEeKa, CIOCOOCTBYIOT BOCTUTAHUIO YBXKEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX MPUIOKESHHU I
XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBS3aHHBIX C
XUMUEH, KPUTHYECKA OCMBICTUBATH HH()OPMAIIMIO U IPUMEHSITh €€ ISl IOTIOJIHCHUS 3HAaHUH, PEIICHUS] MHTEIUICKTYaIbHbBIX U
HKCIIEPUMEHTATBHBIX HCCIEOBATEIbCKUX 3a/lad. B 1enoMm coxepxkaHue yd4eOHOTO mpeaMera «XUMHs) JaHHOTO YpPOBHS
U3YUYEHUs OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Y OOYUAIOIIUXCS MUPOBO33PEHUYECKONW OCHOBBI JJIsl TOHUMaHUs (HUII0COPCKUX
UeH, TaKUX Kak: MaTepualbHOE €AMHCTBO HEOPTaHMYECKOrO0 M OPraHMYeCcKOro Mupa, 00yCIOBICHHOCTh CBOWMCTB BEIIECTB
UX COCTaBOM U CTPOEHHUEM, NTO3HABAEMOCTb MPUPOAHBIX SABICHUN MYTEM SKCIEPUMEHTA U PEUICHUS NPOTUBOPEUUNA MEXKIY
HOBBIMU (DaKTaMU M TEOPETUUYECKUMHU MPEIANOCHUIKAMU, OCO3HAHHE POJIM XUMHUU B PEIICHHH SKOJOTUYECKUX IpoOsieM, a
TaKKe MPo0sIeM cOepexEHUsI YHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepPUAJIOB.

B mane pemienus 3agad BOCHUTAHMS, PA3BUTHA W COLMAIM3AIMN OOYYAIOIIUXCS MPUHATHIE MPOTPAMMOM MO XUMUH
MOJXOJbI K OIpPEACIICHUIO COJEpPKaHUS U TOCTPOSHUS TMpeaMeTa MpeAycMaTpuBarOT (HOPMHUPOBAHUE YHUBEPCATIBHBIX
y4eOHBIX NEUCTBUM, MMEIoNMX 0a30BO€ 3HAYCHUE [JIS PA3UYHBIX BUJOB JEATEIHHOCTHU: PEIICHHs MpoOsieM, TOUCKa,
aHanmm3a W 00paboTku WHGOPMAIMK, HEOOXOJUMBIX [JIsi MPUOOPETEHHS OMbITa MPAKTUYECKOW W HCCIEAOBATEIHCKOU
NEeATEeNIbHOCTHU, 3aHUMAIOIIEH Ba’)KHOE MECTO B MO3HAHUU XUMHH.

B mpaktuke npenosaBanus XMMUM KaK Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO 00IIEro
oOpa3oBaHusA, TPU OMNPEICICHUN COJEPKATEIbHON XapaKTePUCTUKH Tele W3y4YeHHs] TpeaMeTa HalpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJAUIIMOHHO TPHU3HAETCS (POPMHUPOBAHME OCHOB XMMHUECKONM HayKu Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON JIEATEIBHOCTH YEI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C MeTonuecKo TOUKH 3peHUs TaKOW MOIXO0/ K ONPEACIICHUIO LIeJIel U3yUeHHs TPEAMETA SIBJISIETCS BIIOJIHE OMPAaBAAHHBIM.



CornacHO JaHHOUW TOYKE 3pEHMs TJIABHBIMH LEJIAMH U3Y4YEeHHs IpenMera «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SABJISIIOTCS:

e (¢dopMHUpPOBaHUE CUCTEMBl XMMHWYECKUX 3HAHMM KaK Ba)XKHEHIIEH COCTABIISIIONICH €CTeCTBEHHO-HAyYHON KapTHUHBI
MHpa, B OCHOBE KOTOPOH JieaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHUE SA3bIKA
HAyKH, YCBOCHUE U MOHUMAHUE CYIIIHOCTU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIICHUE C
UCTOPUEN UX PAa3BUTHSA U CTAHOBIICHUS;

e (opmMupoBaHue W pa3BUTHE MNPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB M XMMHUYECKUX pPEaKlu,
HEOOXOUMBIX ISl MPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MHUPE BEUIECTB M XMMHYECKUX SIBICHHM, MMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;

e pa3BUTHE YMEHHMA M CIOCOOOB JIE€ATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJEHHUEM U OOBSCHEHHEM XUMHUYECKOTO
HKCIIEPUMEHTA, COOJIIOIEHUEM MTPaBUI 0€30MMaCHOI0 0OpaIleHHUs C BEIIECTBAMH.

Hapsany c¢ atum, coxepkarenbHas XapakTEepUCTHMKaA LENEHd W 3a7ad M3y4YeHUs NpeaMeTa B IIPOrpamMMe IO XUMHUHU
yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH NPHOPUTETAMU B CHCTEME CPEIHEr0o OOIIero oOpa3oBaHUS.
CeronHsi B mpernojaBaHUM XMMHUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COJEp KaHMS
0o0y4eHUs, OPUCHTUPOBAHHON Ha TMOJATOTOBKY BBITYCKHHMKA 00111e00pa30BaTeIbHON OpraHU3aIiy, BIQJICIONIEI0 HE HaOOpOM
3HaHHM, a QYHKIMOHAIBHOU TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOTYYEHUS 3HAHUHN U PUMEHEHUS
UX B PEAJIbHOM KU3HU ISl PELICHUS NIPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpH U3YyYEHHUH TpeaMeTa «XUMUs» JTOMUHHUPYIOIIee 3HAaYeHUEe MPUOOPETAIOT TaKue LeNu U 3aJayH,
KakK:

ajanrtanus OOydalolUMXCsl K YCJIOBUSAM JWHAMHUYHO pa3BUBAIOLIETOCS MHUPA, (OPMHUPOBAHHE HHTEIUIEKTYaIbHO
pa3BUTOM TMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHU B
KOHKPETHBIX )KU3HCHHBIX CUTYalHsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHUEM;

(dopmMupoBaHue y 00yUaIOUINXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE
JUIS Pa3IMYHBIX BUJIOB JEATEIBHOCTHU: peUIeHHs MpoOieM, Moucka, aHanu3a U o0paboTku nHpOpMauu, HEOOXOAUMBIX IS
NpUOOPETEHHsI OTbITA ACSITETbHOCTH, KOTOpask 3aHMMAET BaKHOE MECTO B MO3HAHUU XUMHH, a TAKKE JJIS OLICHKH C MO3UIHI



AKOJIOTUYECKOM 0€30MMaCHOCTH XapaKTepa BIHMSHUS BEIIECCTB U XMMHYECKUX MPOIIECCOB HAa OPTaHW3M YEJIOBEKA U IPUPOTHYIO
cpeny;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN O0y4YaroNuXcsi: CIOCOOHOCTH
CaMOCTOSITEIILHO MPUOOpETaTh HOBBIC 3HAHHUS 1O XMMHH B COOTBETCTBHU C JKU3HCHHBIMH IOTPEOHOCTSIMH, MCIOJIB30BATh
COBpEMCHHBIC HMH()OPMAIMOHHBIC TEXHOJIOTMM JUIA IOMCKA W aHalnW3a Y4eOHOW W HAyYHO-TIOMYJISIPHOH WH(MOpMaIuu
XHUMHYECKOTO COJICPIKAHMUS,

dbopMHUpOBaHUE W PA3BUTHE Y OOYYAIOMIUXCS ACCOIMATHBHOTO W JIOTMYECKOTO MBIILIICHUsS, HAOJI0IaTeIhHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbie OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, IPHU IUIAHUPOBAHUM W TIPOBEJICHUHU
XHMHYECKOTO KCIIEPUMEHTA,;

BOCIUTaHUE Yy OOydYaronuxcss YOSKIEHHOCTH B TYMAaHHCTUYECKOW HAIPABICHHOCTH XUMUH, €€ BaKHOW pOJIM B
pelICHUM TJ00abHBIX MPOOJEM pPaIMOHAIBHOTO IPUPOJIONOIB30BAHUS, IOMOJHEHUS SHEPIETUYECKUX PECYpCoOB U
COXpaHEHUS MPUPOTHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOIMMOCTH OEpPEeXHOI'0 OTHOIIEHHUS K MPUPOJIE U CBOEMY 37I0POBBIO,
a TakKe MPUOOpPETEHUs] ONBbITA MCIOJIB30BAHMS MOJYYCHHBIX 3HAHWM NJI MPUHATHS TPAMOTHBIX PEIIEHUH B CHUTYaIUsX,
CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSMU.

B yuebHOM 11aHE cpenHero olmiero oopa3oBaHus MpeaMeT «XuMHUss» 6a30BOT0 YpOBHS BXOJIUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-Hay4YHBIE IPEIMETHI.

OO6mee 4YMCIIO YacoB, OTBEACHHBIX ISl M3YYCHHUS XHMHH, Ha 0a30BOM YpPOBHE CpeaHero oOImiero oOpa3oBaHWs,
coctabiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XMMHH: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. [loMonorus, wu3zomMepus. XUMUYECKas CBsSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAHUE U TOPEHHE).

Yriaesogopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpOCTEHIINH TpeACTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE, (pu3Mueckue Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble UCTOYHUKM YriaeBOAOPOAOB. IIpUpOAHBI ra3 U IOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HOMPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciaopoaconepskanue opranndecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUMU OKUCICHHS U BOCCTAHOBJIECHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHCJIOTHI KakK MPEJICTABUTENIM BBICHIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruapokcuoMm Meau(ll), oxuciaenme amMmuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeoNIo3bl.  Pu3nyeckue U XMMUYECKHE CBOMCTBAa Kpaxmayia (THApPOIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmeau(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuueCcKUue COCINHEHNS.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETUYHAsl CTPyKTypa OeikoB. XUMHUECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHHIC PEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHACHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpAIUsi AaTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB XHMHYECKHUX BJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAST W TOJISIpHAsl, MOHHAs, METaJinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aucconuanus. CuinbHbIC U ciadbie aieKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuoauueckas cucrema Xxumudeckux snemenTos [I. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACYETHI C HKCIIOJb30BAHUEM MOHATHS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramnoB B Ilepuoguyeckoil cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUe KOJIIEKIMU «MeTauibl U CIUIaBbl», 0Opa3IlOB HEMETAJIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuétnrle 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY 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.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB M MaTEpPUAIIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia OE30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHs, TIPOU3BOJACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHbBIC TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUICKOTO TPa)XIAHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



MHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiuud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCIIIUX BpEl OKPYKaIOIICH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICeHUH NPoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA — ChIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCA JaHHBIX C LEJIbI0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yjabTaThl OCBOCHHA y‘le6HOFO npecamMeTa «XuMHus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HBI€ I[GﬁCTBPIH (HOSH&B&T@HLHLIG, KOMMYHHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI ACATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

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



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KJIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4YeOHBIX IMO3HABATEJbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOI'O MO3HAHUS BEIIECTB MU XMUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS W TPOBEACHUSA
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METO/IOB [IO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uHOOpMaLUE: TPUMEHITh MEXKIpeaAMeTHbIe ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHUsI 1 OOMEHa MHEHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUST U KYJBTYpPbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATUS (XUMUYECKUH DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30Mepusi, ©30MEPhl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YIIEBOAOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KMCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAs U YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTa0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIECTB, JCHATypalus OENKOB MpW HArpeBaHWM, IIBETHBIC pPEaKIMH OEJIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LEJeCO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHAT Ha mpuMepax CrocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX W Cla0OBUIALIIMX OOYyYalolUMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUHU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToOM, HM30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMu, XUMHUUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMH BBISBISATh XapaKTEPHbIE IMPU3HAKU MOHSITHIM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUW  XHMHUUYECKHX  PpEaKIHil,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUN OMPEACNATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOI'O BelllecTBa (aTOMHas, MOJEKYJspHasd,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHHSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETEHEH OKHUCICHHS 3JIE€MEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIIMU UAYT IO KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCT YMCHHMH PaCKpPhIBATh  CYINHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TPEJACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XMMHUYECKUX PEaKIMIX, MacChl BEIIECTBA MJIM 00bEMa T'a30B 10 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTAThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYyHUKanuu, IHTepHET U IpyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMaCHOCTh BO3JCHCTBHS HA KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHuit JI. bpaitns myis 3anucu XUMHYECK
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[Ipeamer oprannyeckoi xumuu. Teopus LIOK https://m.edsoo.ru
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ATUJICHA U U3YYEHUE €r0 CBOMCTBY
Bubnunoteka
Anxamiensr. Byramren-1,3 n LIOK https://m.edsoo0.ru
9 MetunoyraaueH-1,3. [lomydenne BubnuoTeka
CHHTETHYECKOTO KaydyKa U PEe3UHBI PO hitps://resh.edu.ru
Bubnunoteka
AJIKMHBI: COCTaB U OCOOCHHOCTH LIOK https://m.edsoo.ru
CTPOCHUS, TOMOJIOTUYCCKUM PS/I.
10 p ’ N P Bubnunoteka
ALETHIIEH — HNPOCTEHIIHI P3L https://resh.edu.ru
MpEJICTAaBUTENb aJIKUHOB
1 Briuncnenus mo ypaBHEHUIO XUMUUYECKOU
peakuuu
12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTh Bubnmnoteka

apeHOB

LIOK https://m.edsoo0.ru




BubnuoTteka
P3L https://resh.edu.ru

['enernueckas cBs3b YIi€BOAOPOJIOB,

13
MPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
Bubnuoteka
[IpupoHbIe HCTOYHUKH YTIEBOI0POIOB: LIOK https://im.edsoo.ru
14 MIPUPOIHBIN Ia3 U NOMYTHHIE HEPTSIHBIE Bubnnoteka
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu POLU htips://resh.edu.ru
Bubnuoteka
[TpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB: LIOK https://m.edsoo.ru
15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Bubnnoteka
ra3el, HedTh U IPOIYKTHI ¢ IIepepaboTKH POLU https:/iresh.edu.ru
16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)
Bubnuoteka
LIOK https://m.edsoo.ru
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
17 e a p Bubnuoteka
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b P3O https://resh.edu.ru
Bubnuoteka
LIOK https://m.edso0.ru
MHoOroaTOMHBIE CIUPTHI: ITUIICHTITUKOIIb
18 p Bubnuoteka
H NIMIOCPHH POLLU https://resh.edu.ru
19 @DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3NYECKHe Bubnmnoteka

1 XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

LIOK https://m.edsoo0.ru




BubnuoTteka
P3L https://resh.edu.ru

Anpaeruapl: GopMabIeTUa U

Bubnunoteka
LIOK https://m.edsoo.ru

20 Bubnuoteka
aleTayibIeru. ALICTOH P3LU https://resh.edu.ru
BubnuoTteka
LIOK https://m.edsoo.ru
OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE
21 g pei p BubnuoTteka
KHCIIOTBI: MypaBbUHAS M YKCYCHAs PO https://resh.edu.ru
99 [IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI
BubnuoTteka
CTeapHHOBAs M OJICMHOBAs KHCIOTHI, KaK LIOK https://m.edsoo.ru
23 MIPEICTaBUTENH BBICIINX KapOOHOBBIX Bubnunoteka
KHCIIOT P3LW https://resh.edu.ru
BubnuoTteka
LIOK https://m.edso0.ru
MBbl1a KaK COJIM BBICIIHUX KapOOHOBBIX
24 N p BubnuoTteka
KHCJIOT, NX MOIOIIEE NCHCTBUC P3LW https://resh.edu.ru
BnbnuoTteka
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC LIOK https://m.edso0.ru
25 KapOOHOBBIX KUCIIOT. [ MPOSIU3 CIIOKHBIX

3¢upoB

BubnuoTteka
P3LL https://resh.edu.ru




JKupsr: runposns, npuMeHeHue,

Bubnunoteka
LIOK https://m.edsoo.ru

26 Bubnuoteka
GuostoruuecKkas posib KHpOB P3LWU https://resh.edu.ru
Bubnnoteka
VT1eBOIbI: COCTAB, KIACCH(DHKAIIYS. LIOK https://m.edsoo.ru
27 Baxneiimme npeacraBuTenu: TIIIOK03a, Bubnuoteka
dpyKTO3a, caxaposa P3L https://resh.edu.ru
BubnnoTteka
LIOK https://m.edsoo.ru
Kpaxmai 1 memtroiio3a Kak Ipupo HbIe
28 P 1 pHpoa BubnnoTteka
HOJUMEPBI P3LU https://resh.edu.ru
KonTtponbHas padoTa mo pasaery
29 «Kucnopojacoaepkaiiyue opraHu4ecKue
COEIUHEHUS
BubnuoTteka
LIOK https://m.edsoo.ru
30 AMUHBI: METWJIAMUH U aHUJIUH Bubnuoteka
P3OL https://resh.edu.ru
Bubnuoteka
AMUHOKHUCIOTHI KaK aM(pOTepHbIE LIOK https://m.edsoo.ru
31 OPraHU4YeCKUe COEAUHEHUS, UX Bubnuoteka

OMOJIOTHYECKOE 3HAUCHHE. Ilentunpl

P3L https://resh.edu.ru




benku xak npupoaHsIe

Bubnunoteka
LIOK https://m.edsoo.ru

32 1 Bubnuoteka
BBICOKOMOJIEKYJIIPHBIE COETMHEHUS P3LL https://resh.edu.ru

BubnuoTteka
LIOK https://m.edsoo.ru

33 OcHOBHBIE IOHATHUSI XUMUHU ) 1 EuGnmMoTeKa
BBICOKOMOJIEKYIIIPHBIX COEUHEHUMN P3LL https://resh.edu.ru

BubnuoTteka
OCHOBHBIE METOIEI CHHTE3A LIOK https://m.edsoo.ru

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. 1 Bubnnoteka
T11aCT™MACCH, KAYUyKH, BOTOKHA P3LW https://resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KNTACC TEMATHYECKOE IIVNTAHUPOBAHHUE

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM uppoBbIe
Ne i/ pasi Konrtpoiasbubie | IlpakTuyeckue (1cpp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
bubmmoreka [{OK
https://m.edsoo.ru
Crpoenne atomoB. [lepuoanueckuii 3aKkoH bubnuotexa POIII
1.1 u [leprouueckas cucTeMa XUMHYECKHX 3 https://resh.edu.ru
anemenToB J[. 1. Menaeneera bu6moreka [IOK
https://m.edsoo.ru
Crtpoenue BemiectBa. MHOTOOOpasue bubnuotexa PO
12 4 .
BEIIIECTB https://resh.edu.ru
bubnuotexa PO
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 https://resh.edu.ru
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bubmuoreka [JOK
https://m.eds00.ru
2.1 Mertaiibl 6 1 bu6mmorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
2.2 HemeTtamnst 9 1 1 Eu6anorexa POILI

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru
bubanorexa POIII
https://resh.edu.ru

CBs3b HEOPraHNYECKUX U OPraHuYECKUX bubnmorexa LHOK
2.3 p p 2 https://m.edso0.ru
BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
bu6moreka [IOK
https://m.edsoo.ru
3.1 XUMHS U KU3Hb 4 bubmmoreka POIII
https://resh.edu.ru
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
11 KIIACC IOYPOYHOE INVIAHUPOBAHHUE
KoumnuecTBo 4acos JJIeKTPOHHBbIE
Ne aTra OBLIE
Tema YpPoKa KOHTpOJIbeIe HpaKaneCKne Aat Ui ppoBLI
n/n Bcero H3yuyeHHusi | o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 XUMHUUECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

KOH(UTypamnus aToMOB

IIepnognueckunt 3axoH u [lepuoanueckas
CUCTEMAa XMMUYECKUX d1eMeHTOB [I. M.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COSJIMHECHUN TI0
IpyIIaM U nepuojam. 3HaueHue
TIEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMmudecknx anementoB .. Menieneena B
Pa3BUTHH HAyKH

Crpoenue BemecTsa. XUMHUYECKAsI CBSA3b, €€
BH/JIBI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoiHast CBA3b

BanenTHOCTh. DJIEKTPOOTPUIIATETLHOCTD.
Crenedb okucieHus. BemniecTa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpOEHUs

Ilonstre o AUCTICPCHBIX CUCTEMAxX.
HUctunnasie n KOJUIOWIHBIC PaCTBOPLI.
MaccoBas A0JIs1 BEMIECTBA B paCTBOPE

Knaccudukanus u HOMEHKIATypa
HEOpraHMYecKUux coequHeHuil. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, PA3TMUHBIX
KJIaCCOB

Knaccudukanus XuMuuecKkuxX peakimi B
HEOPraHMYeCKOM U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS SHEPTUU TIPU
XUMHYECKUX PEaKIHIX




Ckopoctb peakuu. OOpaTuMble peakIum.
XUMHYECKOE PAaBHOBECUE

10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN»

11

DnexTpoauTHdeckas aqucconuanus. [lonsrue
0 BojiopoiHOM Tiokasarene (pH) pactBopa.
Peaxun nonnoro oomena. ['maponms
OpPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC
peakiuu. [ToHsTHE 00 BIIEKTpOIIH3E
pacIuiaBoB U PacTBOPOB COJICH

13

KonTtponpHas padoTa mo pasaery
«Teopernyeckre OCHOBBI XUMHUU»

14

Mertael, ux nosoxxenue B [lepuoanueckoit
CHUCTEME XMMHUYECKUX 3yieMenToB JI. W.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. Obmue pusnvyeckue cCBONCTBA
METaJIIOB

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HaNpsHKEHUN METalJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEUIIINX
METAJUIOB (HATpUH, KA, KaJblIUi, MarHui,
QATFOMUHHK) U UX COCTMHECHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIH B KX
COEIUHEHNN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIMHEHUN

19

[Ipaktnyeckas padota Ne 2. "Pemenue
9KCIEPUMEHTAJIbHBIX 3a/a4 110 TEME




«Metamas"

20

HemeTaminl, uxX IOJ0KEHHUE B
[lepunoanueckoit cucTeMe XUMHUECKUX
anemeHToB J[. 1. MeneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

®uU3MYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHUYECKHE CBOMCTBA raJIOTE€HOB, CEPBI M UX
COCIMHEHUN

23

XuMHYecKue cBoicTBa a30Ta, pochopa u ux
COoeqUHEHNN

24

XHWMHUYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUI

25

[IpumeHeHne BaKHEUIINX HEMETAIIIIOB U UX
COEeIUHEHNN

26

O0001IeHNe U cUCTEMATU3ALINS 3HAHUI [T
teMe «Hemeranney. Berancinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[IpakTueckas padota Ne 3. «Pemenne
AKCIEPUMEHTAJIBHBIX 33124 10 TEMeE
"Hemeranmsl"»

28

KOHTpOJ'ILHaH pa60Ta o TeMaM «MeTaib»
n «HemeTtanmbi»

29

HeOpraHI/IquKI/Ie H OPraHUvYCCKUC KUCIIOTHI.
HeOpraHI/IquKI/Ie H OPraHuvYCCKUC OCHOBAHUA

30

AmdoTepHble HEOPraHUYECKue 1
OpraHMYecKHe coelMHeHus. [ eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX




BCIICCTB

Poiib XuMuu B 00€CIIEUEHHH YKOJIOTHUECKOH,

31 SHEPTreTUYECKOM U MUIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEIUIIUHBI
[IpencraBnenus 06 0OMMX HAYIHBIX

32 MPUHIMIAX IPOMBILIUIEHHOTO MOTY4€HUs 1
BaXHEWIIINX BEIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB

34 XUMHUS U 3I0pOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




Y4yeOHo — MeTOAUYECKHIT KOMILJIEKT:

1.Xumust. 10 xnace. ba3oBbiil ypoBeHb: yue0. s oomieoopasosar. yapexaenuit / O. C. ['abpuensH. — 3-¢ u3a., nepepad. — M. : JIpoda, 2019.
—191, (1) c.: un.

2. Xumus. 10 kaace: yue6. mis oomeobpasosar. yupexaenuii \V O. C. I'adpuessin, ®. H. Mackaes, C. FO. [Tonomapes, B. 1. Tepenun; o pe.
B. U. Tepenuna. — 7-e u3., crepeoruir. — M.: Ipoda, 2016. - 300, (4) c. : w.

3.T'oopenko M. IO. Tloypounsie pa3padoTku o xumun K yaeoHsiM komiuiektam O. C. ['abpuensina u ap., I'. E. Pymsutuca u @. T
®enbamana, JI. C. I'yzeq u ap.: 10 (11) kiace. — M.: BAKO, 2008. — 320 c. — (B nomo1s MKOJbHOMY YUYUTENIO).

4. Mansixuna 3. B. TecroBble 3a1aHus 17151 IPOBEPKH 3HAHUM yudamuxcs o opranuueckoit xumuu. — M.: T «Chepa», 2001. — 112 c.
5.Iloypounoe mianupoBanue o xumur. 10 kiace: k yaeouuky O. C. I'abpuensina «Xumus. 10 kimace» / A. A. lpoznos. — M,: U3aatenbcTBo
«Ox3ameny, 2006. — 221, (3) c.

6.Mapmanoga I'. JI, 500 3agau mo xumuu. 8 -11 kmacc. 3agaun mo oomiei n Heoprannyeckor xumuu — M. «M3pat-mmkomna 2000, - 80 c.
7.Bce mabopatopusbie paboThl. 6 — 11 kmaccel: ¢pusuka, xumusi, ouosnorus / H. O. Bappa (u np.). Poctos u/[1; ®ennxc, 2010. — 286, (1) c. —
(3mpaBcTBY# IIKOTA).

8.I'abpuensn O. C. Xumust, 10 kacc: KOHTPOJIbHBIE U TpoBepoUyHbIe paboThl K yueOHuky O. C. 'abpuensna «Xumus. 10 xiacc. bazoBbiii
yposenb» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YmakoBa u np. — 3-¢ u3f., crepeotun. — M.; JIpoda, 2010. — 253 (3) c.

9.I'abpuensn O. C. Xumus. 10 knacc. ba3oslii ypoBeHs: meto . mocodue / O. C. IN'abpuensn, A. B. fAxymosa. — M.: [loda, 2008. — 222 (2), c.

Y4e0HO — MeTOAMYECKNH KOMIUIEKT JJISl yYAIMXCH:

1.Xumus. 10 kmacc. ba3oBsiil ypoBeHb: yueb. mis odmeoopaszonar. yupexaenuit / O. C. 'abpuensia. — 3-e u3a., mepepad. — M. : JIpoda, 2019.
— 191, (1) c. : umn.

WuTepHer-pecypcesl:

1. http://www.mon.gov.ru (MHHHCTEPCTBO 00pa30BaHMS U HAYKH)

2. http://www fipi.ru (mopran ®UIIN — denepanbHblii HHCTUTYT MEAArOTUYECKUX U3MEPECHHI)
3. http://www.ege.edu.ru (undopmannonsoi noaaepxku EI'D)

4. http://www.probaege.edu.ru (mopran Eaunbiii sx3ameH)

5. http://edu.ru/index.php (penepanpabiii mopran «Poccuiickoe 00pasoBaHuE»)

6. http://www.infomarker.ru/top8.html RUSTEST.RU (¢denepanbHbliii IeHTp TECTUPOBAHUS)

7. http://www.pedsovet.org (Bcepoccuiickuii Untepuer-Ileacoser)

8. http://www.chemistry.ssu.samara.ru/ (BUpTyaJbHBIH y4eOHUK MO XUMUH)

9. http://www.schoolchemistry.by.ru/ (mkoapHas Xumus)

10. http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149 (karanor oOpa30BaTeIbHBIX PECYPCOB 110 XUMHH)
11. http://www.alhimik.ru/fun/games.html (xumuyeckue Urpsl AJTXUMUK)



12. http://home.uic.tula.ru/~zanchem/index.htm (3anuMarensHas XUMuH).
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