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PABOYASA ITPOI'PAMMA
10 y4eOHOMY NpeaMeTy
«XHUMHUD»

10-11 kaaccol (0a30BbIM YPOBEHD)

10 xiaccel - 1 yac B Henero, urtoro 34 yaca
11 xiaccel - 1 gac B Hemento, utoro 34 Jaca



HOACHUTEJBHASA 3AITMCKA

[IporpamMma o XMMHH Ha YPOBHE CpelHEro obmiero oopazoBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (enepalibHOW 00pa3oBaTEIbHON
nporpamMmbl  cpefaHero obmero ooOpazoBanus (POIl COO), mnpencraBieHHBIX B
®denepadbHOM TOCYJapCTBEHHOM oOpaszoBatenbHOM cTanaapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeameTa «XHUMHs» B 00pa3oBaTelbHbBIX
opranuzanusix Poccuiickoit ®epepanuu, peanu3yloOmUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpamMMbl, 1 OCHOBHBIX MMOJI0KeHNUN «CTpaTteruu pa3BUTHs BocnuTanusa B Poccuiickoii
®enepanuu Ha nepuof 10 2025 roga» (Pacnopsbxenue [pasutensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOTpaMMbl MO0 XUMHUHU, K OMPEACIICHUIO 00IIei
cTpaTreruu OOy4eHHs, BOCIMTAHUS U Pa3BUTH OOYyYarOIIMXCS CPEACTBAMH Yy4eOHOTO
npenmMera «Xumus» 1uist 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBUIIM KOHLENTYaJIbHbIE
nonoxenuss ®I'OC COO o B3auM00OyCIOBIECHHOCTHU 1IE€JIEH, COJIEpKaHUs, PE3YyJIbTaTOB
oOy4eHHs ¥ TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITY CKHUKOB.

Xumuyeckoe oOpa3oBaHME, IOJIYyYaeMOE€ BBITYCKHHUKaMH 0OLIe00pa3oBaTeIbHON
OpraHM3aliM, SIBISIETCS HEOTHEMIJIEMOM 4YacTbi0 MX 00pa3oBaHHOCTH. OHO CITYKUT
3aBepUIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LIEJIOCTHOM CUCTEME XMMHUYECKOT0 00pa3oBaHus. DTH
LIEHHOCTH KacalTCs MO3HAHUS 3aKOHOB MPUPOAbI, (OPMUPOBAHMS MHUPOBO33PEHUS U
oO011e KyJIbTypbl HEJIOBEKA, & TAK)KE SKOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO M IPUPOIHOI cpene. PeanuzyeTcst xumuueckoe 00pazoBaHue 00yJaromIUXCs Ha
YPOBHE CpEIHEro O0IIero oOpa3oBaHUs CPEACTBAMH Y4E€OHOro mpeaMera «XUMUsH,
coliepKaHUe M MOCTPOCHHUE KOTOPOro OMpENENIeHbl B MPOrpaMMe MO XUMHH C Y4ETOM
cnenupUKy HayKd XMMUHU, €€ 3HAaYEHUS! B TIO3HAHUU MPUPOJIBI U B MATEPUATIbHOM KU3HU
oOmiecTBa, a TakXke ¢ Y4€TOM OOIIMX Lede M MPUHLMIIOB, XapaKTepU3YIOUINX
COBPEMCHHOE COCTOSIHHE CHCTEMBl cpeaHero oOmiero oOpaszoBaHus B Poccuiickoit
denepanum.

XUMHSI KaK DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaer ocoOyi pojib B
COBPEMEHHOM NMBWIM3ALMM, B CO3JaHUM HOBOW 0a3zbl MaTepuanbHOM KyJbTypbl. OHa
BHOCHT CBOM BKJaJ B (POPMUPOBAHKE PALIMOHATBHOIO HAyYHOTO MBILICHUS, B CO3/IaHNE
L[EJIOCTHOTO MPEJICTABIICHUS 00 OKpY>KaroIlleM MHUpE KaK O €AMHCTBE MPUPOJIbI U YEJIOBEKa,
KoTopoe (opMHUpyeTCss B XUMUM Ha OCHOBE IOHMMAaHHMS BEIIECTBEHHOIO COCTaBa
OKPY’KaIOIlIET0O MHpa, OCO3HAHUSA B3aUMOCBSI3M MEXKIY CTPOCHHEM BEILECTB, HX
CBOMCTBaMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacCThIO MUPOBOU KYJIBTYPbl, HEOOXOIUMBIM YCIOBHEM YCIIELIHOTO TpyAa
M KM3HU KaXKJ0TO wiieHa ooOmectBa. CoBpeMEeHHasi XUMHUS KaK HayKa CO3MAaTelibHas, KaK



HayKa BBICOKMX TEXHOJIOTHI HANPABJICHA HA PEIIeHUE TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHSL YEIIOBEUYECTBA — CBIPbEBOM, HDHEPIreTHUYECKOW, IHUIIEBOM, 3KOJIOTHYECKOU
0€30MacCHOCTH U OXPAHBI 30POBbSL.

B cooTBercTBUM ¢ OOIIMMHU HEISIMH U MPUHIIMIIAMH CPETHETO 00111eT0 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA YpPOBEHb H3yUEHMUS)
OPHEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOATOTOBKY OOyYaromuxcs,
HEOOXOJIUMYI0 UM JJIsi BBIPAOOTKM MHMPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHSI B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisomuMH npeaMera « XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumus» 1 «O0Imas U HeoOpraHMYEeCcKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJCPIKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMAa 3HAHUM 110 HEOPTaHUYECKON XUMUU
(c BKJIIOYEHHEM 3HAHUW M3 OOIIEW XUMUU) U opraHudeckod xumuu. DopmupoBaHue
JAHHOW CHCTEMbl 3HAHWM MNpU H3YYEHUU TpeJAMeTa OO0ECIeYHMBAET BO3MOXKHOCTD
paccMOTpEHUsI BCETO MHOT00Opasusi BEIIECTB HA OCHOBE OOIIMX TMOHSITHH, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa cojaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHuveckas XuMus» cHOpMUpPOBaHA B MPOTPaMMeE 110 XMMHUH HAa OCHOBE CUCTEMHOT'O
MO/IX0/1a K M3yYEeHHIO Y4EOHOr0 MaTepurasa u 00ycloBiIeHa UCTOPUUYECKH 00OCHOBAaHHBIM
pa3BUTHEM 3HAHMM Ha OMNPENENEHHBIX TEOpEeTHYeCKUX ypoBHsAX. Tak, B Kypce
OpraHUYeCKON XHMMHM BEIIECTBa PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUHU
CTPOCHHUSI OPTaHUYECKHUX COEJUHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX U
AJIIEKTPOHHBIX TPEJICTABIICHUN O CTpOCHHH BemiecTB. CBefieHus 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCA B PA3BUTUM — OT YTJIEBOJOPOJOB JI0 CIOXHBIX OHOJIOTHYECKU
AKTUBHBIX COCOUWHEHMM. B Kypce OpraHM4eckod XHWMHHU MOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO o00Iero oOpa3oBaHUsS T€pBOHAYAILHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBSI3M, KIaCCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKIINH.

ITo HOBBIM YTJIOM 3peHMUS B IpeAMeETe « XUMUs» 0230BOT0 YPOBHS paccMaTpUBACTCS
M3YUYCHHBIM HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMS TEOPETUUYECKHUI MaTephasl U
(hakTOJIOTHYECKHUE CBEJICHUS O BEIIECTBaX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass ©W HeOpraHuyeckas XuUMHUS» OOyYaOIIMMCS TMPEIOCTABISICTCS
BO3MOKHOCTh OCO3HAaTh 3HAYCHHE IMEPUOJMUYECKOTO0 3aKOHA C OONMIETEOPETHYECCKUX H
METOJI0JIOTHYECKUX MO3UIIUM, TTTy0Ke MOHATh UCTOPUUYECKOE U3MEHEHNE (PYHKIIUI ATOTO
3aKOHAa — OT 0000MIAoIIEeH 10 0OBSCHSIONIEH U TPOTHO3UPYIOMICH.

Envnas cucrema 3HaHWM O BaXHEHIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W IMPUMEHEHUHU, a TAKXKE O XMMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHusi AomnoiHsercss B kKypcax 10 m 11 knaccoB snemeHTamu
COJICpKaHMS, UMEIOIUMHU KYJIbTYPOJOTUUECKUN U MPUKIIAHONW XapakTep. JTU 3HAHUS



CIIOCOOCTBYIOT MIOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JIPYTMMU HAyKaMH, PacKpBIBAIOT €€
poJib B TO3HABATEJIBHOM M MPAKTUUYECKOW AEATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHUSI K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUM M TMPAKTUYECKUX
NPWIOKEHU XUMHHU, TOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3AHHBIX C XHWMHUEW, KPUTUYECKU OCMBICIHUBATH
HH()OPMAITUIO U IPUMEHSITH €€ JIS MOMOJTHCHHS 3HAHUN, PEIICHNUS WHTEUICKTYaTbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaTENIbCKUX 3a4ad. B 1enom coaepkaHue y4ueOHOTO
npeaMera «XUMHs» JTaHHOTO YPOBHS M3Y4YEHHUS! OPUEHTHPOBAHO Ha (HOpPMHUpPOBAHUE Y
00y4Jaroumxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHUsL PHIIOCOPCKUX UJIEH, TAKHX
KaK: MaTepuallbHOE E€JUHCTBO  HEOPraHMYECKOr0 W OPraHMYEeCcKOro  MHpa,
O0OyCJIOBJIGHHOCTh CBOMCTB BEILIECTB HX COCTaBOM U CTPOCHHEM, I103HABAEMOCTb
MPUPOJHBIX ABJICHUN MyTEM SKCIEPUMEHTA U PEUICHUS MPOTHUBOPEYUN MEXKTY HOBBIMU
dbakTaMM U TEOPETUUYECKUMHU NPENINOChUIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a TakkKe MpoOJieM COEPEKEHUS SHEPreTUYECKHX PECYpPCOB,
CBIPBS, CO3JAaHUSI HOBBIX TEXHOJIOTHM U MAaTEPHUAJIOB.

B miane pemienus 3ajad BOCIUTAHMS, PA3BUTHSL U COIMATU3AIMU OOYyYaIOIIUXCS
MPUHSATHIE IPOrPAMMOM IO XMMUU MOJIXOAbI K ONPEAECIECHUIO COJICPKAHUS U TTIOCTPOCHHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JIEUCTBHIA,
UMEIINX 0a30BO€ 3HAUYCHHE ISl PA3JIMYHBIX BUJOB JIEATEILHOCTH: pEUISHUsT IpooieMm,
MOMCKa, aHaliM3a U o0paboTKu MH(MOpPMALUK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA
MIPAKTUYECKOM M HCCIIENOBATENBCKONM AEATEIbHOCTH, 3aHMMAIOIIECH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B npakrtuke npenogaBaHys XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus,
TaKk U Ha YPOBHE CpPEHEro oOIIero oOpa3oBaHHUs, NIPHU OMPENEICHUU COJEPKATEIBbHON
XapaKTEPUCTUKHU  ILEJIEH H3YYEHHUS TpPEIMETa HaNpaBICHHUEM IEPBOCTECIICHHOU
3HQYUMOCTHU TPAJAUIIMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB XMMHUUYECKOW HAyKH Kak
00JIaCT COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKON JESITEIIbHOCTH YEIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOJUYECKOW TOUKH 3PEHUSI TaKOUN
MOJXO0/ K OMPEICIICHUIO 1IEJIEH U3yUEHUs TPEAMETA SBIISIETCS BIIOJIHE OIPaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TJIaBHBIMU LIEISIMU U3YUYECHUS TIpeaMeTa « XUMHUS
Ha 6azoBom ypoBHe (10 —11 kJ1.) sIBASIIOTCS:

. dbopMupoBaHHE€ CUCTEMbl XHMHYECKHMX 3HAHWW KaK  BaKHEHIIeH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JiexkKaT
KJIIOUEBBIC TOHATUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HayK{, YyCBOCHHE M IOHUMAHUE CYITHOCTH JOCTYITHBIX 0000IICHII MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C HCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

. dbopMupoBaHUE U Pa3BUTHUE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKIUNA, HEOOXOIUMBIX ISl NPUOOpPETEeHUs] YMEHUH



OPHEHTHUPOBATKLCS B MUPE BEIMICCTB M XUMUUYECKHX SIBIICHUN, IMEIONUX MECTO B TIPUPOJIE,
B IIPAKTUYECKOU U ITIOBCETHEBHOM KU3HU;

. pa3BUTHE YMEHHUM U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIOJICHHEM TpaBui 0e30MacHOro
oOpalleHus ¢ BelleCTBaMHu.

Hapsiny ¢ stuMm, coaep)kaTtenpHash XapaKTEpUCTHKA LEJIe W 3a1ad U3y4YCHHS
npeaMera B IMporpaMMe MO XMMHUHM YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBHH C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpeaHero oOmero oOpaszoBanus. CerogHs B
NpernoJaBaHul XUMUU B OOJBIIEH CTEMEHH OTHAETCS MPEANOYTECHUE MPAKTUUYECKOM
KOMITOHEHTE COJIepKaHusl OOy4eHHs, OPUECHTUPOBAHHONW Ha MOATOTOBKY BBIMYCKHHUKA
o01ieo0pa3oBaTeIbHOM  OpraHM3alliM, BIaJACIOIMIero He HaOOpoM  3HAHUWM, a
(YHKIIMOHATLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMH aKTUBHOTO IOy YEHUS
3HAHWI ¥ IPUMEHEHUSI UX B PEAIbHON KU3HU JJISl PEIICHUS TPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM mpU U3yueHUU TpenMera «XUMUs» JTOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydYaloImUXCs K YCIOBUSAM JUHAMHYHO pPa3BUBAIOLIETOCS MHPA,
(dbopMHpOBaHNE WHTEIIEKTYaIbHO Pa3BUTOM JHYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJHHYECTBY, CAaMOCTOSITEJIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopMupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIUN),
MMEIOIUX YHHUBEPCAIBHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JEATEIHHOCTH: PEIICHUS
mpo0JjieM, MOUCKa, aHaIu3a U 00paboTKH HH(POPMAITUU, HEOOXOIUMBIX JIJIsI TPUOOPETCHHUS
OTbITa JACATEIHHOCTH, KOTOPAs 3aHUMAET BAKHOE MECTO B IMO3HAHUH XMMUHU, A TAKXKE IS
OIICHKM C TIO3UIUH DKOJOTUYECKOW O€30MaCHOCTH XapakTepa BIUSHUSA BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U PUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW O00YyYaromuXCsi: CIHOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HAHUS MO XUMHUU B COOTBETCTBHHM C XU3HEHHBIMU MOTPEOHOCTSIMHU, HCIOJIB30BAThH
COBpeMEeHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHUH JJIsl TOUCKA U aHAIn3a y4eOHOM 1 Hay4HO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO CONCPKAHUS;

dopMupoBaHHE W Ppa3BUTHE Yy OOYUYAIOUIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHUS, HAOJI0IAaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTHU, NPH IUIAHUPOBAHUU ¢ TMPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTAaHUE y 00ydJaromuxcsi yOekIEHHOCTH B TYMAaHUCTHUECKON HAIIPaBIEHHOCTH
XUMUH, €€ BaXXHOW pOJIM B PEHICHUH TJI00aJbHBIX NPOOJIEM parMOHAIBHOTO
MPUPOJIOTIOIL30BAHNSI, TIOMOTHEHUSI OHEPreTUYECKUX PECYpCOB U COXPAHCHHS
MPUPOITHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEPEKHOT0 OTHOIIEHUS K IPUPOJIE
¥ CBOEMY 3/I0POBBIO, a TAK)KE MIPUOOPETEHUS OMBbITA UCTIOIB30BAHUS MMOTYUCHHBIX 3HAHUN



JUTSl TIPUHATHS TPAMOTHBIX PEIIEHWH B CHUTyallUsX, CBSI3aHHBIX C XUMHUYECKUMH
SIBJICHHSIMHU.
B yueOHOM muiaHe cpenHero oOmero o0pa3zoBaHUs MpeaMeT «XUMHS» 0a30BOro
YPOBHS BXOJHUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYUHBIC TTPEIMETHI.
OO6miee 4McliO YacoB, OTBEACHHBIX JUIsl M3YYEHUS] XMMHU, Ha 0a30BOM YypOBHE
cpemHero obmiero obpazoBanusi, coctaBisieT 68 dacoB: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUASA

10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHM4ecKkoil XUMHUU: €€ BO3HUKHOBEHHE, PAa3BUTUE M 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MATEPHAIIOB. TEOpHs CTPOEHUS OPraHUYECKUX COCTMHEHUIN
A. M. BbytnepoBa, €€ ocHOBHbIe MoyioxkeHuss. CTpyKTypHbIe (OPMYJIbl OPraHUYECKUX
BellecTB. ['oMonorus, nzomepusi. XUMUYECKasi CBA3b B OPraHUYECKUX COCAUHEHHSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccupuKaUMU OpraHUYEeCKUX BemiecTB. HomeHkmarypa
OpPraHUYECKUX COEIMHEHUH (CUCTEMaTHuYecKas) U TPUBUAJIbHbIE HAa3BaHMs Ba)KHEHIIMX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCNEepUMEHTAIbHBIE METOABbl W3Y4YEHUs BEIIECTB M UX [PEBpPALICHUN:
O3HAaKOMJIEHUE C 00pa3laMu OpPraHMYEeCKUX BEIIECTB M MaTepHalaMH Ha MX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHUYEeCKUX BEUIECTB, HAONIOJEHUE U  OIKCaHUE
JEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILECHUIO OPraHUYECKUX BEUIECTB IPU HarpeBaHUU
(ru1aBiieHue, OOyTIIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psAA. MeTaH U 3TaH — IpocTenme
NPEJICTABUTENN AJTKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (peakUuu 3aMEIICHUs U
TOpPEeHMs), HaX0XKJIEHUE B IPUPOJIE, OIyUEHHUE U IPUMEHEHHE.

ATNKEHBI: COCTaB M CTPOECHHE, T'OMOJIOTMYECKHMN pAx. OTWIEH U IPONWIEH —
MPOCTEUIINE MPEJCTABUTENN AJIKEHOB: (PU3MYECKHE M XUMUYECKHUE CBOMCTBA (peaklMu
TUAPUPOBAHUS, TaJIOTC€HUPOBAHUS, TUIpaTallik, OKHUCJICHHS U MOJIMMEpPU3aLUN),
MIOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtamueH-1,3 wu wMerwnOytamueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMHUYECKUE CBOMCTBA (peakuus nojuMmepusaiuu). [lonyyeHue CHHTETHYECKOT0 KaydyKa
Y PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOECHUS, TOMOJIOTMYECKUU Psll. AUETUNICH —
NpOCTEHIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE, (U3NYECKHE U XUMHUYECKUE
CBOMCTBa (p€akUUM TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATALNU, TOPEHUSA),
MOJIyYeHUE U MPUMEHEHHE.

Apensbl. benson: cocra, cTpoeHue, (U3NYECKUE U XUMUYECKUE CBOMCTBA (peaKiuu
TAIOTEHUPOBAHHUS W HUTPOBAHUS), NOJy4YeHHME M NpuMeHeHue. Tonyon: cocmas,
cmpoeHue, ¢uuyeckue U Xumuyeckue Ceoucmea (peakyuu 2ano02eHUpoO8anus U
HUMpOBaHus), noiydenue u npumeHneHue. TOKCUYHOCTb apeHOB. ['eHeTmueckas CBS3b
MEXy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMHU K Pa3IMYHBIM KJIacCaM.

[IpupoaHbie UCTOUHUKHU yTaeBoAopoaAoB. IIpuponHblii ra3 U MOMyTHHIE HEPTIHBIE
ra3el. Hetb u €€ npoucxoxaenue. CriocoOsl nepepaboTku He(TU: MeperoHka, KpeKuHT



(TepMUYECKH, KaTaduTHYecKui), mnuponu3. IlpoaykTel mnepepaboTku HepTH, HUX
NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yromb W TpPOAYKTHI €ro
nepepadOTKU.

OKCIEpUMEHTANIbHBIE METOAbl MW3YYEHHS BEIIECTB W HUX NPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH IIacTMAacc, KayuyyKoOB W pe3uHbl, koiekuuu «Hedpts» u
«Yromnb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U  TajJOr€HONPOU3BOJHBIX,
MIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MOJyYEHHE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnrlie 3agaun.

Boluucienus mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK MIPOIYKTOB PEAKIIUN).

Kucaopoacoaepxxamme opranudeckne coeJHHEHUS

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOJ: CTPOCHHE, PUINYECKUE U
XUMUYECKME CBOMCTBAa (peakUMM C AKTHMBHBIMM METAJIaMHU, TaJIOT€HOBOJOPOAAMM,
ropeHue), npumMeHenue. BogopoaHbie CBA3M MEXAy MOJIEKyJaMu COHpTOB. [lelicTBhe
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoOroaToMHble CIUPTHL. DTUICHIVIMKOJb U TJIMLEPUH: CTPOCHHE, (PU3NYECKUe U
XUMHUYECKHE CBOWMCTBA (B3aMMOJEWCTBUE CO IIEIOYHBIMU METaJUIaMU, KaueCTBEHHas
peakuys HAa MHOTOAaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3M uenoBeka. lIpumeHenue
TJIMLEPUHA U ATUJICHT KOS,

@DeHoJI: CTPOCHHE MOJIEKYJbl, (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA. TOKCMYHOCTD
dbenona. [Ipumenenue dheHoma.

Anbneruapl U kemoHvl. PopManbAeTHA, aleTAIbIETU/: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (PeaKIui OKUCIICHNS U BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIIIH ),
MOJIyYEeHUE U PUMEHEHHUE.

OnHOOCHOBHBIE TMpe/elibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHMHAs M YKCyCHas
KHUCJIOTBI: CTPOCHHE, (PU3HUECKHUE U XMMHUYECKHE CBOICTBA (CBOMCTBA, 00IIMeE /Ui Kilacca
KHCJIOT, peaKlysl STepUPUKALIM), TOJyuyeHue 1 npuMeHenue. CteapruHoBasi U OJI€MHOBAs
KHCJIOThl KaK MpPEICTaBUTENM BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICILIHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHUE.

Cnoxnble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CHOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. bruonornyueckast posib )KUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs YIJIEBOAOB (MOHO-, JAM- U MOJIMCAXapuUIbl).
['moko3a — npocTeimii MOHOCaxapua: 0OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NYECKHE
U XUMUYECKHe CBOMcTBa (B3aumojeictBue c rtuapokcuaom wmeau(ll), oxucnenue
aMMUa4YHBIM pacTBopoM okcuna cepebpa(l), BoccTtaHoBieHHE, OpPOKEHUE TIIFOKO3bI),
HaXO0XJIEHUE B MPUPOJE, TPUMEHEHHE, Ononorudeckas poiib. @otocunte3. OpykTosa kak
M30MEp TIIFOKO3BI.




Kpaxman u uemtono3a kKak MOpupojaHble nojuMepbl. CTpoeHHE Kpaxmala Hu
LEJUTI0NI03bl. PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxMmaia (TMAPOIN3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

DKCnepruMeHTAIbHBIE METO/Ibl U3YUYESHHS BEUIECTB U UX MPEBpaICHUN: TPOBEICHUE,
HaAO0JII0/ICHUE U OMMCAaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CITUPTOB, KAUECTBEHHbBIE
peakIMu  OJIHOATOMHBIX  CHUPTOB  (OKHcieHue dtaHonma okcumom  memu(ll)),
MHOTOaTOMHBIX CIIHPTOB (B3amMojelcTBHe TiuiepuHa ¢ TuapokcuaoM Mmemu(ll)),
anbJACTUIO0B (OKHCICHHE aMMHAYHBIM PAcTBOPOM okcuaa cepedpa(l) u rumpoxcuioMm
meau(ll), B3ammonmecTBUEe Kpaxmana C HOAOM), MPOBEICHHE MPAKTHUUECKON pabOTHI:
CBOMCTBA PacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boeluucnenus no ypaBHEHHMIO XMUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB W MIPOYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE€ OpraHHYecKue coeauHeHus. Duznmyeckue Hu
XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMEpPE TIullMHA). buonornyeckoe 3HaueHUE
amMmuHOKuCTOT. [lenTusl.

benku kak mpupoiHbIe BHICOKOMOJIEKYJISIpHBIE coeinHeHus . [lepBuuHas, BropruyuHas
U TPETUYHAs CTPYKTypa OEJIKOB. XUMUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPALIHS,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

DKCneprUMEHTAIbHBIE METOIbl M3YUCHHS BEIIECTB U X MPEBPAIICHUI: HaOt01eHnE
U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEIKOB IpU HarpeBaHHH,
IIBETHBIC PEAKIIUN OSITKOB.

BrbicokoMoieKyJIsIpHBIE COeIMHEHUSsI

OCHOBHBIC TIOHSATHS XHMHH BBICOKOMOJICKYJIIPHBIX COCIWHCHHA: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETICHb MOJIMMEPU3AIINH, CPEIHSSI MOJICKYJIIpHAsl Macca.
OcCHOBHBIE METOJ/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAWHEHUN — TMOJUMEpHU3alus U
MOJIMKOHJICHCALIHSL.

OKCNEepUMEHTAIBHBIE METOABl HM3Y4YEHWs BEIIECTB MW WX IPEBpalICHUM:
O3HAaKOMJIEHWE C oOpasllaMu NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,
Kay4yKOB.

MexxnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXnpeaMeTHBIX CBSI3€M NPU M3YYEHHHM OpraHnydeckor xumuu B 10
KJIaCCE€ OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAyYHBIX
MOHSATUN, TaK W TIOHSTHM, SIBISIONMIMXCS CUCTEMHBIMH JUIsl OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO6mme ecTecTBEHHO-HAYYHBIC TTOHSTHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHaJM3, CHUHTE3, KJIacCH(PUKaIUs, MEePUOIUIHOCTh, HAOIIOJIEHNE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHUE.

®dwusuka: MaTepusi, SHEPrus, Macca, aToM, dJCKTPOH, MOJIEKYJa, YHEPTeTHUCCKUMA
ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, (DHU3MUCCKHE
BEJIMYUHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorus: knetka, opranusm, 6nochepa, 0OMeH BEIIECTB B OpraHu3Me, POTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BeleCcTBA (OCTIKH, YIIICBOIBL, KUPBI, PEPMEHTHI).

['eorpadus: MuHepandbl, TOpPHBIC IOPOMBI, IOJE3HbIE HCKOMAeMble, TOILIHBO,
pECypCHI.

TexHONOTHSA: THUIIEBBIE TPOIYKTHI, OCHOBHI PAIMOHAIBHOTO THUTAHUS, MOIOIINE
CpEICTBa, JICKAPCTBECHHBIC M KOCMETUUYECKUE MPETapaThl, MAaTCPHUAITBI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKHUI 35ieMeHT. AToM. Sapo aTtoma, M30TOMbBI. DJIEKTPOHHAs 000JO0uKa.
DHepreTHYecKue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOWTamM, S-, P-, d- DIIEMEHTHI.
OcobeHHOCTH pacnpeeieHusl AJIEKTPOHOB M0 OpOUTANIIM B aTOMax 3JIEMEHTOB TMEPBBIX
YETHIPEX MEePUOAO0B. DIEKTPOHHAS KOH(PUTYypaIrsi aTOMOB.

[lepnoanueckuii 3akoH U lleproanueckas cucrema XxuMH4eckux sneMeHTos 1. U.
MenpneneeBa. CBs3b NMEpUOAUYECKOr0 3aK0oHA U [leproanueckoil cucTeMbl XUMUYECKHUX
anementoB JI. WM. MeHnngeneeBa ¢ COBPEMEHHOW TEOPHEM CTPOEHUS AaTOMOB.
3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB XUMHUUYECKUX JJIEMEHTOB M OOpa3yeMbIX HMH
MPOCTBIX M CIOKHBIX BEUIECTB MO IPyIIaM U NepuoaaM. JHAYEHUE NEPUOIAUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMUYECKasi CBs3b. BUbI XUMHUUYECKON CBsI3U (KOBaJIGHTHAs
HEMOJsipHAsE W TOJISIpHAsi, HWOHHAs, MeTauimueckas). MexaHusmbl 00pa3oBaHUS
KOBAJICHTHON XUMHUYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHBIN). BomopoaHas
CBsI3b. BaneHTHOCTB. DNIeKTpoOoTpULaTebHOCTh. CTeneHb OKUCIeHHS. IOHBI: KATHOHBI U
AHHOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. UMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIIA KPUCTALIMYECKOU PELIETKH.

[TonsiTue 0 nucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPE.



Knaccudukanus Heoprannyeckux coeauHeHuid. HoMeHkiaTypa HEOpraHH4ecKHX
BelIeCTB. [ eHeTnYeCcKas CBsI3b HEOPraHMYECKUX BELIECTB, MPUHAJIEKAIINX K PA3JTUIHBIM
KJIaccam.

Xumnueckas peakiusi. Knaccudukanus XuMUYeCcKUX peakiiuii B HEOPraHMueCKon 1
OpPraHUYECKON XHMHUHU. 3aKOH COXPaHEHWs MAacChl BEILECTB, 3aKOH COXPAaHCHHS U
MPEBPALIEHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CKopoCTh peaklui, €€ 3aBUCUMOCTD OT Pa3an4HbIX (hakTopoB. OOpaTUMBbIE PEAKIIUH.
Xumuyeckoe paBHoBecue. DakTopbl, BIUAKOIIME HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [lartenbe.

Onektponutuueckas aucconuanusa. CuibHble M cliabble aiekTpoiutThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIAM.

OKCIEpUMEHTANIbHBIE METOAbl MW3YYEHHS] BEIIECTB W HUX NPEBPALCHUM:
nemoHcTpauus Tabmun «l[lepuonmnueckas cucrema Xumuueckux syeMmeHtoB J[. .
MenneneeBay, U3y4eHUE MOAEICH KPUCTATUTMYECKUX PEIIETOK, HAOIIOICHUE U ONHCAHUE
JIEMOHCTPAIUOHHBIX U JIa0OPaTOPHBIX OMNBITOB (pa3fioKEHUE MEPOKCHIA BOJAOpPOAAa B
MPUCYTCTBUM KaTal3aTOPa, OINPENCIICHUE CPEeAbl PACTBOPOB BEMIECTB C IMOMOIIBIO
YHUBEPCAIBHOTO MHJMKATOPA, PEaKIIMM MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUYECKOM
paboThl «BnusiHME pa3nuyHbIX (JaKTOPOB HA CKOPOCTh XMMHUYECKON pPEeaKIuny.

Pacuérnbie 3anaum.

PacuéTrel mo ypaBHEHUSIM XMMUYECKHUX PEAKIHW, B TOM YHUCJIE TEPMOXHUMHUYECKUE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM IMOHITHUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramel. Ilonoxxenue nHemetauioB B I[lepuoauueckod cucremMe XMMHUUYECKHX
sanemenTtoB JI. . MenpaeneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. DU3nNyecKre CBOMCTBA
HEMETaJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMeEpe Kuciopoda, cepbl, (gocdopa u
yriaepoaa).

XUMHUUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIIIOB (TaJIOT€HOB, Cephl, a30Ta, hocdopa,
yrjiepofa M KpPEMHHUS) U MX COCAWHEHUM (OKCHUIIOB, KHCJIOPOJCOJEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTUHEHUM ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnbl. [lonoxkenue wmeramnoB B Ileppoanmyeckon cHUCTEME XUMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OcOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢gusnueckue  cBoiictBa  MmeramwioB. CIuiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUIN PSI HAMIPSIKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAUIOB (HAaTpWi, Kajdui, KajabllMi, MarHuu,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

O6mme crocoOb! mosTydeHust MeTayioB. [I[pruMeHeHre MeTaioB B OBITY U TEXHUKE.



OKCIepUMEHTaIbHbIE METO/Abl U3YyUYECHUS! BEIIECTB W UX IMPEBpAICHUI: U3yUYEHUE
KOJUTEKITUU « MeTasuTbl U CTUTaBbD», 00pa3I[0B HEMETAJIIOB, PEIIEHNE SKCIIEPUMEHTATBHBIX
3amay, HAONIOACHUE MW ONHCAaHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(B3auMOJeHCTBUE THUAPOKCHIA aTIOMHHHS C pPACTBOpAMHU KHUCJIOT U  HIEJNOYEH,
KaueCTBEHHbIC PEAKIIMU HA KaTHOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérer Macchl BemecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
Macce Wi O0OBEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIUM BEIIECTB, PAaCUEThl MacChl
(oOBbEMa, KomMYecTBa BeEIECTBAa) MPOAYKTOB PEaKLUU, €CIM OJHO U3 BEIIECTB HMEET
IPUMECH.

XuMHs ¥ )KU3Hb

Ponp xumum B 0O0€CHEUYEHUH SKOJOTMYECKOM, HSHEPreTUYECKOM U MHUILECBOU
0e30macHOCTH, pa3BUTUU MeIUIMHBI. [[OHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienuss 006 OOHMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO MOJTYyYEHUS
BOKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MATEPUAJTIOB: BAKHEUIIINE CTPOUTEIBHBIE MATEPUAIIbI,
KOHCTPYKIIMOHHBIE  MaTepuaibl, KpAacCKH, CTEKJIO, KepaMHKa, Marepuaibl JJis
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHE U MUHEPAIbHBIC YI00PEHHUS.

XUMHUS ¥ 310pOBBE YEIIOBEKA: PABUJIIA HCIIOJIB30BAHMS JICKAPCTBEHHBIX MPETIapaToB,
npaBujia OE30MaCHOTO MCMOJIb30BAHUSI MPENapaToB OBITOBOM XMMHHM B IMOBCEIHEBHOMU
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€H NpU M3yYeHUHM OOIIeld W HEOpraHUYEeCKOM
xuMuu B 11 kriacce ocCymiecTBsieTCs 4epe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK W TIOHATUH, SBJISIIOIIMXCS CHUCTEMHBIMU JUIS OTAEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO0mre ecTecCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (DaKT, rUIoTe3a, 3aKOH, TEOpHS,
aHajau3, CHUHTE3, Kiaccu(ukamus, TEePUOJAUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®du3uKa: MaTepusi, SHEPrUs, Macca, aToOM, AIEKTPOH, POTOH, HEUTPOH, UOH, U30TOTI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSHEPTETUYECKHN YPOBEHB, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIIeCTBa, (PU3MUYECKHE BEIUYMHBI U CIUHUIIBI WX U3MEPCHUS,
CKOpPOCTb.

buonorus: kieTka, opraHusM, 3KOcUcTeMa, ouocdepa, MakKpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanabl, TOPHBIE TOPOJABI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,

pPECYpCHI.



TexHomorusi: XUMHYECKas MMPOMBINIJICHHOCTb, MCTAJLUIYPIHUA, MIPOU3BOIACTBO
CTPOUTCIIbHBIX MaTcpuaoB, CEIBLCKOXO031CTBEHHOC IMpOU3BOACTBO, nuieBas
IMPOMBIIIJIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH IMPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHUX IIpCIIapaToB, IMPOU3BOACTBO KOHCTPYKIHNOHHBIX MaTCpUuajioB,
QJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'HH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00YyUJarONUMUCS
porpaMM CpemHero o0Imero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M
npeaMeTHbiM). HaydHo-Meroanueckoil OCHOBOM Il  pa3pabOTKU  IUJIaHUPYEMBIX
pE3yIbTATOB OCBOCHHMS MPOTPaMM CPEIHEro o0I1ero oopa3oBaHus SIBISETCS CUCTEMHO-
JeSITeTbHOCTHBIN TTOJIXO/I.

B cooTBeTCTBUY C CHCTEMHO-EATEILHOCTHBIM MTOIX0IOM B CTPYKTYPE JTNIHOCTHBIX
PE3yIBTATOB OCBOCHHS IpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro o0Iero oopa3oBaHUs
BBIJICJICHBI CJIETYIONIUE COCTABIISIFOIITHUE:

OCO3HaHHUE 00YYAIOIUMHUCS POCCUNUCKON TPaKTAHCKON UICHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOTIPEIETIEHUIO;

HaJM4He MOTHUBAIMH K O0yYCHHIO;

[IeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHWN JUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U  CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEHU
TEATETPHOCTH IICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHY, TIPUCYITUMH IIETOCTHOU CHUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKe MTPABOCO3HAHUS IKOJIOTHYECKOM KYJIBTYPhI U CIOCOOHOCTH CTaBUTH IIEJIH U
CTPOUTD KU3HECHHbIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPEIMETa « XUMUSD JOCTUTAIOTCS B €IUHCTBE
y4eOHOH M BOCTHMTATEIILHON JEATEILHOCTH B COOTBETCTBHM C TYMAaHHCTHYCCKHMH,
COIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSAMH W HJI€aJlaMHd POCCUHCKOTO
IPaKJAHCKOTO O0IIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TIPaBUJIAMH TIOBEICHHUS,
CIIOCOOCTBYIOIIMMHU ~ TIPOIIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHUS M HPABCTBEHHOTO
CTaHOBJICHHS JIMYHOCTH O0YyUYarOIIHXCS.

JInaHOCTHBIE  pe3ysibTaThl  OCBOCHHS  mpeaMera  «XHMHS»  OTPaKaroOT
c(OPMHPOBAHHOCTh  OIBITA IIO3HABATCIIBHOW W  TMPAKTHUYECKOW  JACATEIBHOCTH
00y4Jaronuxcs Mo peasnu3aiii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA .

OCO3HaHUS OOYYarONIUMHUCS CBOWX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTCH,
YBaKEHUS K 3aKOHY M IPABOIOPSIJIKY;

MIPEICTABJICHUSI O COIMATILHBIX HOPMAaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TPU CO3AAHUHM YUEOHBIX
MIPOCKTOB, PEIICHWM YYEeOHBIX W TO3HABaTEIbHBIX 3a7a4, BBIMOJHEHUH XHMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTHUX MPU aHAIH3E PA3TNIHBIX BUIOB YYCOHOH ACITEIHHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LEHHOCTHOT'O OTHOUIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJEAUI0 OTEYECTBEHHOM
XUMUH;

YBaKEHUS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U TPAKTUICCKOTO PUMECHECHHS
XUMHUH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKU €CTh pe3yJbTaT JJIMTEIbHBIX
HAOJIOICHUM, KPOTIOTJIMBBIX HKCIIEPUMEHTAIBLHBIX MOMCKOB, IOCTOSIHHOTO TpyAa YUEHBIX
U TIPAKTUKOB;

MHTEpECa U IO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH W MOCIEIYIOIIEM aHaIu3e
nH(}OpMAITUHU O EPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKMMHU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUSI, ODUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKU CBOUX TOBAPHUILECH C MO3UIIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUsS LEHHOCTEN 340pOBOro M 0€30MacHOro o0pasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (DU3NYECKOMY U TICUXUYECKOMY 310POBBIO;

coOmo/ieHns TpaBui  Oe30macHOro OOpallleHHs ¢ BEIIeCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHUMAaHUSI [EHHOCTH MPAaBWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMsI TOCJEJICTBUN W HENPUSATHUS BPEIHBIX NPUBBIYCK (yHoTpeOaeHuUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON NS TEILHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEHICHUU NPAKTUUYECKUX 3a7ad COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

WHTEpeca K MPaKTHUECKOMY M3YyYEeHHUIO MPOGEeCcCuil pa3IMyHOTO poja, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBOKCHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOM AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIWBHIYATbHOU TPACKTOPUU OOpa30BaHUA,
Oynymelr mpodeccun U peanus3alii COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBAa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:



HKOJIOTMYECKH L€JecO00pa3HOr0 OTHOIIEHUS K TPUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA TJ00AJTbHOTO  XapakTepa JKOJIOTHUECKUX MpoOJieM, BIHSHUA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIXKEHUM XUMUU JJISl pEelIeHUs
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HEINPUATHS JIEUCTBUM, NMPHUHOCIIIMX BpEJ OKPYXKAIOIIEH NPUPOTHOU
cpele, YMEHHS TNPOTHO3UPOBATH HEOJIArOMPUATHBIE HSKOJOTUYECKUE TOCIEACTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJM4Us Pa3BUTOTO SKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHUECKON KyIbTYpPbl, OIIBITA
NEATEIIBHOCTA JKOJIOTMYECKOM HAIIPABJIICHHOCTH, YMEHHsSI PYKOBOJCTBOBATHCS MMHU B
MI03HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOM MPAaKTHUKE, CIOCOOHOCTH U YMEHHUS
aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMOo(poOuu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MMOHUMAaHUS CIEU(PUKH XUMHHU KaK HAyKd, OCO3HaHUA €€ pojau B (OPMHPOBAHUU
palOHAJIBHOIO HAyYHOTO MBILIUICHUS, CO3JaHMM LIEJOCTHOTO TPEACTaBICHUs 00
OKpY’KalollleM MHpE KaK O €IMHCTBE IIPUPOJBI U YEJIOBEKA, B IIO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHu IpoOJIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEXIEHHOCTU B 0CO00I 3HAYUMOCTH XUMHUH JIJISi COBPEMEHHOM LIMBUIIM3ALUU: B €€
T'YMAHUCTHYECKOW HAMpaBJIEHHOCTH ¥ BAXXHOW POJIM B CO3JIaHUM HOBOM 0a3bl
MaTepUaJbHOW KyJNbTYpbl, PEHICHUU TIJI00aJbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUS
YeJIOBEUYECTBA — CHIPhEBOM, SHEPreTUUSCKOM, TUIIEBON U IKOJIOTHYSCKOM OE30MMacHOCTH,
B Pa3BUTHM MEIULMHBI, OOECIEUYEHHH YCIOBHI YCHEMIHOIO TPyJa M 3KOJOTUYECKH
KOM(OPTHOM KHU3HU KaXA0T0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHMs CYIIHOCTH METOJOB IIO03HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IIOJy4YaeMble
3HAHMS JJIS1 aHaJIU3a U 0ObSICHEHM S IBJICHUI OKPY>KAIOILIEr0 MUpPa U MPOUCXOIAIINX B HEM
M3MEHEHUH, YMEHUS JielaTh 0OOCHOBAHHBIC 3aKIIOYEHHUSI HA OCHOBE HAay4HbIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LENbIO MMOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA JJISl PEIICHUS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIBbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHUIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUUM IO XUMHHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iuuHbIX cdepax npodecCuoHaATbHON
NEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yIbTaThl OCBOCHUS yUeOHOTO npeaMeTa « XUMHUS» Ha YPOBHE
CpeIHEro 0011ero 00pa3oBaHUs BKIIIOYAIOT:

3HAYNMBbIE TUIS (dbopMupoBaHus MHUPOBO33pEHUSA o0yyarommxcs
MEXIUCHUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHS, OTPaKAIOIIUE
[[EJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CHEIU(PUKY METO/IOB IMO3HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, SHEPIUs, SIBICHHE, MNPOLECC, CUCTEMA,
Hay4yHbIA (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, MCCIEIOBAHUE,
HaOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCadbHble Yy4eOHbIC JeWCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,
peryisTUBHBIE), oOecneunBaromye GopMupoBaHue (YHKIMOHAIBHON T'PaMOTHOCTH H
COLIMAJIbHON KOMIETEHIIMU 00y4atoIuXCs;

CHIOCOOHOCTh 0OYYaroIIMUXCSl MCIIOJIb30BATh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHMS U YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS B IO3HABATEILHON U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSAMU.

OBiaieHHe YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUSIMMU:

1) 0a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONPENENATh LEIU IEATEIbHOCTH, 33/1aBasi apaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIbHOCTHU C MOCTABICHHBIMU LEISIMU;

MCIIOJIb30BATh MTPU OCBOCHUH 3HAHUUN NPHUEMBI JJOTUYECKOTO MBIIIEHUS — BBIJCISTh
XapaKTEpHbIE TPHU3HAKK TOHATUA W YCTAHABJIMBATh MX B3aUMOCBS3b, MCIOJIB30BAThH
COOTBETCTBYIOIIME OHATHUSA )11 00BSCHEHUS OTAENIbHBIX (DAaKTOB U SIBJICHUN;

BbIOMpaTh OCHOBaHUS U KPUTEPUHU Ui KIAcCU(PUKAIMM BEIIECTB U XUMHUYECKUX
peaKuu;

YCTaHABIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEKY U3y4YaeMbIMU SIBJICHUSMH;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, IO AHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTH M NPOTUBOPEYMsST B  PACCMAaTPUBAEMBIX  SIBJICHUSX,
(bopMyIHpOBaTh BHIBOABI U 3aKIIOUCHHUS;

OPUMEHSATh B MPOLECCE MO3HAHUSA, HCIOJIb3yEeMble B XUMHUU CHMBOJUYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BbIBATh MOJIENbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK
(cUMBOJI) 3JeMEHTa, XUMHUYeckass (Qopmysia, ypaBHEHHE XHMUYECKOM peakuuu — Ipu
pelIeHnr Y4eOHBIX IO3HABATEIbHBIX M TMPAKTUYECKUX 3a/]ay, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABICHUS ISl BBISIBICHUS XapakKTEPHBIX MPU3HAKOB M3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e MCCIIeI0BATEIbCKHE TeiiCTBUA:



BJIa/IETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIUH;

GopMyIupoOBaTh LENU U 33JaYd HMCCIEAOBAaHUS, HCIOIb30BATh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIE BOIPOCH B KaYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIQJIETh HaBbIKAMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U MTPOBEACHHS YUEHHYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUs HaOMoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 pe3ybTaT, PopMyIUpoBaTh 00OOIIECHUS U BHIBOIBI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM
OTUYET O TIPOJICIIAaHHOM paboTe;

MpUOOpPETaTh OMBIT YYCHUUECKON MCCIEA0BATEIbCKOM U MPOCKTHOMN JIEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B ITO3HAHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX HMH(popMmammu (HaydHO-TIOMYJsSpHAS
JuTEpaTypa XMMUYECKOIO COJEpXkaHUs, CIpaBOYHbIE MocolOus, pecypcbl MHTEepHeTa),
aHAJIM3UPOBATh MH(OPMALIUIO PA3TUYHBIX BHIOB U (OPM MPEICTABICHUS, KPUTUIECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTH;

(opMyIMpPOBAThH 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METOABI IIPU TIOUCKE U OTOOpE
uH(popmanuu, He0OXOIMMOM /1JIs BBIITOJIHEHHSI YUEOHBIX 3a7]a4 OMPENEIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  WCMIOJB30BaHUS  MHGPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpEACTaBICHUS HH(POpPMAIUU
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAueCTBE CPEACTBA MpHU padboOTe C XUMHYECKOU
nH(popManuen: MpUMEHATh MEXIpeAMETHbIE ((PU3HMUECKE U MAaTEMaTUUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaIJISITHOCTH.

OgiajeHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSIMM:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMoill TeMbl B XOJ€ AHaJIora W/Wid
JIUCKYCCUU, BBICKAa3bIBaTh WEH, (OPMYJIHPOBATh CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPEAJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C Tpe3eHTalueld pe3yJbTaTOB MO3HABATENLHON JESATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBHINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPaKTUYeCKOW paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEIIECTB, peaju3alliy y4eOHOTo MpOeKTa U (OpPMYJIHUPOBATH BBIBOJBI IO
pe3yibTaTaM NpPOBEAEHHBIX HCCIENOBAaHUN MYTEM COTJIAaCOBAaHUS MO3UIMN B XO0je
00CyXKIeHusI 1 0OMEeHa MHEHUSIMHU.



OBjajieHUe YHMBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  IMO3HABATEIbHYIO
JeSITeNIbHOCTb, ONpeaesss e€ 1eNU U 3a/1a4H, KOHTPOJIMPOBATh U IO Mepe He0OX0IUMOCTH
KOPPEKTUPOBATh MpEJIaraeMblii ajirOpuUTM JCUCTBUN TPH BBINIOJHEHUH YYEOHBIX |
HCCIIEIOBATEILCKUX 3aj1ay, BIOMpaTh HamOosiee 3((EKTUBHBIM CIIOCOO0 WX PEIICHUS C
y4ETOM TTOTYyYSHHUST HOBBIX 3HAHHUMA O BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOIICHKH.



IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

IIpeameTHBIE PE3YNBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUN O XMMUYECKOW COCTABISIOUIEH €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SIBJICHUN MPUPOIBI, B POPMUPOBAHUU
MBIIUICHUS ¥ KYJIbTYPBI TUYHOCTH, €€ (yHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOIUMOM AJIs
pelIeHUs] NPAaKTUYECKUX 3aJ1a4 U 3KOJOTUYECKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpenE;

BJIAJICHHE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIIOJIATAOIIINE
NOHATUS (XMMHUYECKUN DJIEMEHT, aTOM, JJICKTPOHHas 000JOYka aToMa, MOJIEKYJIa,
BAJICHTHOCTb, 3JEKTPOOTPHUILATEIbHOCTh, XMMUYECKAsl CBS3b, CTPYKTypHas Qopmyna
(pa3BépHyTast U COKpalll€HHas1), MOJIb, MOJISIpPHAs Macca, MOJIIPHBIA 00BEM, YIJIEpOIHBIN
CKeJeT, (yHKIMOHAIbHAs TPy, paguKail, H30Mepus, U30MEPbl, TOMOJIOTHUECKUN P,
TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJI M a30TCOJEp)Kalllhe COEAUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCIUHEHHU); TEOPUH U 3aKOHBI
(Teopust cTpoeHus: opraHndyeckux BeuiecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHUsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUHU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NMPUYMHHOCTH M CUCTEMHOCTH XHMHMYECKHUX SIBICHHM,
(aKTOJIOrMyecKkue CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYyYEHHUH M O€30MaCHOM
WCIIOJIb30BAaHUM BAXKHEMIIMX OpPraHMYECKUX BEIIECTB B OBITY M MNPaKTHUYECKOU
NESATEIBHOCTH YEJIOBEKa;

cOPMUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTEpHbIE NPU3HAKU MOHSTHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIME TOHSITHS MpPHU
OMKMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHMYECKUX COCAMHEHUI;

c()OPMUPOBAHHOCTh YMEHUW MCHOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpali€HHOH) (Gopmyn
OpraHUYECKUX BEIIECTB M YPABHEHUM XMMHYECKUX PEAKLMH, W3rOTaBIMBATH MOJEIN
MOJIEKYJI ~OPTaHMYECKMX BEIIECTB Ui  WUIIOCTPAUUU HMX  XUMHYECKOTOo |
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

cOpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJICKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BELIECTB MO MX COCTaBY M CTPOCHHUIO K OMpeNeIEHHOMY Kiaccy/TpyImie
COCIMHEHHA  (YIVIEBOJOPOABI,  KHCIOPOJ W a30TCOAEpKAUIUE  COCIWHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTh MM Ha3BaHMUsS 10 CUCTEMaTUYECKON
Homenkinarype (IUPAC), a Ttaxxe NpuUBOIUTH TpUBHAIbHBIE HA3BaHUS OTIECIbHBIX
OpraHUYECKUX BEIIECTB (3TWIEH, MPONWIEH, alEeTWIECH, 3THJICHIVIMKOJIb, TJIULEPHH,
denon, dopManbaerua, aneTalbleTu], MypaBbUHAs KHCJIOTA, YKCyCHasi KHCJIOTa,
OJIEMHOBas KUCIIOTA, CTEApPUHOBAsI KHUCIOTA, TJIIOKO3a, (PpyKTO3a, Kpaxmall, LeJuIi03a,
[JIMITUH);



c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACISATh BUIBI XUMUYECKOMN CBS3M B OPTaHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh  yYMEHHUS NPHUMEHSATh  TIOJIOKCHHUS  TCOPUU  CTPOCHUS
opranudeckux BemecTB A. M. ByrtnepoBa miis OOBsICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTpOSHUE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA THUMUYHBIX MPEJACTABUTENCH pPa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB (METaH, 3TaH, STUJICH, IPONHIJICH, alleTHiIeH, OyTaaueH-1,3, metTunOyraauen-1,3,
O€H30J1, METAHOJI, TAHOJI, STUJICHTJIUKOJIb, TJIMIIEPUH, (PEHOJI, alleTaTbICT U I, MypaBbUHAS
U YKCyCHasi KHUCJOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a, aMHUHOYKCYCHas KHCIIOTa),
WJUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKAY HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMUUYECKUX PEAKIIUNA C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YTJIEBOJOPOIHOTO ChIPhS
(1edTh, NPUPOIHBIH Ta3, YTOJb), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE MPUMEHEHNE
MIPOJIyKTOB MEPEPAOOTKY;

c(hOpPMHPOBAHHOCTh YMEHUH MMPOBOIUTH BBIYUCIICHUS 110 XUMHUYECCKUM YPaBHEHUSIM
(Macchl, 00b€Ma, KOJIMYECTBa UCXOIHOTO BEILIECTBA UITM MPOYKTa PEAKIIUU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOyKTOB PEAKIINN);

c(hOPMHUPOBAHHOCTh YMEHUUN BIAJACTh CUCTEMOW 3HAHUKH 00 OCHOBHBIX METOAAX
HAy4YHOTO TTO3HAHMS, WUCIIONB3YEMBIX B XUMHUHU TPHU W3YUYEHUU BEIIECTB U XMUMHYCCKUX
saBJCHUN (HAOJIIO/IEHHE, W3MEPEHHUE, JKCICPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BAThH
CUCTEMHBIE XUMHUYECKUE 3HAHUS [UJISl MPUHSATHS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTYaIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM,;

c(hOPMHUPOBAHHOCTh YMEHUU COOMIOAATh TMpaBUjIa TMOJIb30BAHUS XWMHUYECKOU
MOCYI0M U JTaOOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MTpaBUiia 0OpAIICHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSMU TI0 BBITOJTHCHHIO JTA00OPATOPHBIX XHMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHH MJIAHUPOBATH U BHIMIOTHATh XUMUYECKUN IKCIIEPUMEHT
(mpeBpallieHuss OPraHNYECKUX BEIECTB IPU HATPEBAHUH, TIOJIYYCHHE dTUJICHA U U3yUYCHUE
€ro CBOMCTB, Kau€CTBEHHBIE PEAKIIUU OPraHUYECKUX BEIIECTB, JICHATYpalus OEJIKOB IpU
HarpeBaHWM, IIBETHBIE pEaKIMh OCJIKOB) B COOTBETCTBUU C TMPaBUIAMU TEXHUKU
0e30macHOCTH TMpH OOpallleHWH € BELECTBAMHU W J1a0OpaTOpHBIM O00O0PYIOBAHUEM,
MPEACTABIATh PE3YJIbTAThl XUMUYECKOTO JIKCIIEpUMEHTa B (OpMe 3aluCH ypaBHEHHMA
COOTBETCTBYIOIIMX PEaKIUi U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB,;

cOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aQHAJIU3UPOBATH  XHUMHYECKYIO
nH(pOopMaIuio, MOTy4yaeMyl0 U3 pa3HbIX UCTOYHUKOB (CpeIcTBa MacCOBOM MHGpOpMAIIUH,
HNuTtepHeT u 1pyrux);

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUiIa KOJIOTUUECKH 11eTIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJOBOM NEATEILHOCTH B IEJISAX COXPAHEHUSI CBOETO 37I0POBbS U
OKpYy’Karollled NPUPOTHON Cpeabl, OCO3HABAaTh OIACHOCTh BO3JICUCTBUSA Ha >KUBBHIE



OPTraHU3Mbl ONPEACIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbica nokasarens /K,
MOSICHSTh Ha TMPUMEpPAX CIOCOObl YMEHBIIEHUS M MPEIOTBPAILCHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Uil OOy4YaloIMXCSd C OrPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbS: YMEHHUE
NPUMEHSTH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBJICHUM;

JUTSL CJIETIBIX W CIA0O0BHIAIINX OOYYaroONIXCsl: YMEHHE HCIIOJIB30BaTh pelbedHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ais 3anucu xumMudeckux Gpopmyi.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImas ¥ HEOpraHuuecKask XUMH»
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKONW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIU XUMHUU B TTIO3HAHUU SIBJICHUN MPUPOABI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPbI JUYHOCTH, €€ PYHKIIMOHAIBHONU TPAMOTHOCTH, HEOOXOTUMOM JJIsI
pElIeHUs MPAKTHUYECKUX 3aJlad U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMON XMUMHUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIArA0IINE
MOHATHUS (XMMUYCCKHIA DJIEMEHT, aTOM, U30TOII, S-, P-, - 3JICKTPOHHBIC OPOUTAIH ATOMOB,
HMOH, MOJIEKyJa, MOJb, MOJSPHBIM OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPUIIATEIHLHOCTD,
CTENEHb OKHUCJIEHUS, XUMHYECKas CBsI3b (KOBAJEHTHAs, WOHHAs, METa/NIMYecKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKAsl peHETKa, THUIIBI XWMHUYECKUX peakIui, pacTBop,
ANEKTPOIUTHI, HEIJICKTPOJUTHI, JJICKTPOJIUTUYUECKAS JAUCCOIMAIUS, OKUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIMU, XUMHUUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl JJIEKTPOJUTHYECKON Auccouuanuu, nepuoanueckui 3akon [ H.
MeneneeBa, 3aKOH COXPAHEHHUS MAcChl BEIIECTB, 3aKOH COXPAaHEHHUs W MpeBpallicHUs
SHEPIrUM MPU XMUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKallue B OCHOBE IOHUMAHHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SBJICHUM, (PaKTOJOTUUECKUE CBEJCHUSI O CBOMCTBAX, COCTABE,
MOJTyYeHUH 1 0€301TaCHOM MCTIOJIb30BAaHUH BAKHEUIITNX HEOPTAaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JEATeIbHOCTU YeJIOBEKa,;

c(hOPMHUPOBAHHOCTh yYMEHUM BBIABIATH XapaKTEpHbIC TMPU3HAKU TOHSATUH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIME TMOHATHS MpPH
ONMCAaHUH HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALCHUN;

c(OPMHUPOBAHHOCTh YMEHUM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
cocTaBjieHUusI (GOPMYJT BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEaKIUh, CUCTEMaTUYECKYIO
HoMeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB
(yrapHslii ra3, yrileKUciblil ra3, aMMHaK, raiéHasi U3BeCTh, HeraleHas U3BeCTh, TUThEBast
coJla, TUPUT U JPYTHE);



c(hOPMHUPOBAHHOCTh yYMEHUN OMNPENENsATh BAJCEHTHOCTh W CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUAX Pa3IMYHOTO COCTaBa, BUJ XUMHUUYECKOW CBS3U
(KoBaJIeHTHasi, HWOHHAsA, METa/NIMYeCKas, BOJOPOJHAs) B  COCAUHECHUSX, THUI
KPUCTANIMYECKON PEHIETKA KOHKPETHOTO BEIIECTBA (aTOMHas, MOJIEKYJIsipHasi, HOHHAs,
MeTaNInYecKasi), XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh IMPUHAICKHOCTh HEOPTaHUYECKHUX
BEIIECTB TI0 WX COCTaBYy K OMNpPEAEIEHHOMY KJIACCy/Tpymme COCAMHEHHH (TIPOCTHIC
BEIIECTBA — METaUIbl U HEMETasUlbl, OKCHJIbI, OCHOBAHMS, KHUCJIOTHI, aMdoTepHbie
TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Mepuoanyeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPHPOBATH €r0 CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmogndeckoid CUCTEMBI XUMHUYECKHUX
anemeHToB J[. . MenneneeBa, UCIONB3Ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUE YypPOBHU», OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUSI CBOWCTB
XMMHUYECKUX DJIEMEHTOB U MX COCAWHEHUHM MO mepuoaaM W rpynnaMm llepmommueckon
cucTteMbl xuMuueckux 3semeHnToB /1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMUYECKUE
CBOMCTBA HEOPTaHMYECKUX BEILIECTB PA3JIMUYHBIX KJIACCOB, IMTOJATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3U MEXIYy HEOPraHMYECKMMH BEIIECTBAMHU C MOMOIIBID ypaBHEHUH
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKLIUM;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKIUU TIO0
Pa3IUYHBIM TIPU3HAKAM (YHCITy U COCTAaBYy PEarupyroIluX BEIIeCTB, TEINIOBOMY 3D PeKTy
peaKIuy, U3BMEHEHUIO CTEIIEHEeW OKUCIICHUS SJIEMEHTOB, 00OPATUMOCTH PEAKIIUU, YIaCTHUIO
KaTajau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISATh YPAaBHEHUS PEAKIM Pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEAKIIMi HOHHOTO 0OMEHA, YUYUTHIBAsK YCIOBHUS, MPU
KOTOPBIX 3TH PEAKIIUH UAYT 10 KOHIIA;

cOPMHUPOBAHHOCTH ~ YMEHHMM  MPOBOAUTH  PEAKIMH,  TOATBEPXKIAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTaHMYECKHX BENIECTB, PACMO3HABATH OMBITHBIM
IMyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTH YMEHUU PacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajlaHca 3THUX
peaKLnil;

c(hOPMHUPOBAHHOCTh yMEHUN OOBSACHATh 3aBUCHUMOCTH CKOPOCTH XUMHYECKOU
peakiMy OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B
3aBUCHMOCTH OT BHeIIHEro BozaeicTeus (nmpuniui Jle [larense);



c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMUYECKUE TIPOIIECCHI, JIeKAIIe B
OCHOBE MPOMBIIUJIEHHOTO IOJIYYEHUs CEpPHOM KHUCIOThl, aMMHakKa, a TaKKe
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMMUX HAYYHBIX MPHUHIMIAX U IKOJIOTHUECKHUX
npobiemMax XUMHUYECKOTO IMTPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BHIYUCICHUS C UCIOJIb30BAHUEM IOHSATHUSA
«MaccoBast JI0JIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOUIEHUN Ta30B IPU XUMHUUECKUX
peaxiusax, Macchl BEIIECTBA WM 00BbEMA Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 0o0bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIECTB, TEIJIOBOro 3¢ dexra
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHHMSI MAacChl BEUIECTB, MIPEBPAILCHHS U COXPAHEHUS
SHEPIUH;

c(hOpPMHPOBAHHOCTh YMEHUW COOMIOAATh TIpaBWjIa IOJB30BAHUS XUMHYECKOU
MOCYI0M U JJaOOpaTOPHBIM 000PYAOBAHUEM, a TAKXKE MIpaBUiia OOpAIlICHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSIMU TI0 BBITOJIHEHHIO JTA00OPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHH MIIAHUPOBATH U BHIMOIHATH XUMUYECKUN IKCIIEPUMEHT
(pa3noxeHue nepokcuja BOAOPOAA B MPUCYTCTBUU KaTalW3aTopa, ONpPENEIECHUE CPeabl
pPacTBOPOB BEIIECTB C IMOMOILIBIO YHHBEPCAIBHOIO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(aKTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU, PEAKIIMA HOHHOTO 0OMEHA, KAYeCTBEHHBIE
peaknuu Ha cyibdar-, KapOoHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS, pElIeHUE
HKCIIEPUMEHTAIFHBIX 3a7a4 mo TeMaMm «Metaiuiey u «Hemeranibi») B COOTBETCTBUU €
MpaBUJIaMU TEXHUKU O€30MaCHOCTH MpPU OOpAILEHUU C BEIIECTBAMHU M J1A0OPATOPHBIM
000pyI0OBaHUEM, TMPEJCTABIATh PE3YJNbTAThl XMMHYECKOTO 3KCIEpUMEHTa B (Qopme
3aMuCcH ypaBHEHU COOTBETCTBYIOIIMX peakiuil U (GOpMyIUpOBATh BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh ~ YMEHUW  KPUTHMYECKH  aQHAJIM3UPOBATh  XUMHUYECKYIO
uHpopManuioo, TOJy4aeMyK M3  pPa3HbIX HCTOYHHUKOB (CpEACTBA  MacCOBOM
KOMMYHUKaIuu, THTepHeT u apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUiIa SKOJIOTUUECKH 11eTIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJOBOM NIEATENHHOCTH B IEJISAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKpY’Kalollled MPUPOJHON Cpelbl, OCO3HABATh OINACHOCTh BO3JIEUCTBHUS Ha >KHUBBIC
OpraHu3MBbl ONPENECIEHHBIX BEIECTB, MOHUMAas cMbich nokazarens [1JIK, moscHsaTh Ha
MpUMepax CIOCOObl YMEHBIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUS Ha
OpraHu3M YEJIOBEKA;

UIsi  O0y4YarIMXCSd C OTPAHWYEHHBIMH BO3MOKHOCTSMH 37I0POBbS: YMEHHUE
MIPUMEHSTH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX
SIBJICHUI;

JUTSL CJIETIBIX W CIA0O0BHIAIIMX OOYyYarONIMXCs: YMEHHE HCIOJIb30BaTh PElbeHO-
TOYEUHYI0 cucteMy o0o3HaueHuit JI. bpaiins pis 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3iesioB H TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (pPOBbHIE)

Ne ni/m Konrpoabnsie IIpakTHyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3neu 1. TeopeTuueckue 0CHOBBI OPraHNYeCKOH XUMUH
. bu6nmorexa LIOK
[IpenMer opraHnyecKoil XUMHUHU.
https://lesson.academy-
11 Teopus cTpoCHHS OPraHUIECKUX 3
coexumermii A. M. Byrieposa content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Wroro mo paszneny 3
Paznen 2. YraeBomopo bl
bubnunoreka LIOK
91 [IpenenpHbIC YTIIEBOIOPOIBI — 5 https://lesson.academy-
' aIIKaHbI content.myschool.edu.ru/lesson/4da31505-
652d-4916-9e7c-56e88b39bb24
bubanoreka LIOK
29 HenpenenbHbie yriieBOJOPO/IbI: 6 1 https://lesson.academy-
aJIKEHBI, aJIKaJIHEHBI, aIKUHEI content.myschool.edu.ru/lesson/403817 1e-
4158-4bd1-ae98-18dc1cfh9399
bubanoreka LIOK
2.3 ApoMaTudeckue yrieBo10posl 2 https://lesson.academy-
content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 HpHpOAHBIC HCTOMHIKH 3 1 Bu6miorexa [JOK

YTJICBOJOPOIOB U HX IepepadoTKa




https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

Hroro no pazgeny

13

Paznen 3. Kucnopoacoaepkaiiiye opraHndecKie COeMHEHUs

3.1 Cruptel. denon

3.9 Aunbaerunsl. Kap6oHOBbIE KHCIIOTBI.
' Cnoxubie 3QupbI

3.3 VraeBoasl

Hroro no pazgeny

Pazgen 4, A30Tcoz[ep>i<anme OpraHn4eCKuC COCANHCHU A

13

bub6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858b90
bubmuoreka [{OK
https://lesson.academy-

content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

4.1 AMUHBI. AMUHOKHCIIOTHL. benku

bubmmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no pazneny

3

Pasznen 5. BeicOKOMOIEKYIISIpHBIE COEMHEHUS

5.1 IInactmaccel. Kayuyku. Bonokna

2

bu6nunorexa LIOK




https://lesson.academy-
content.myschool.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-a983h95h854a

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KJTACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne i/ Konrtposbnusie  IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit bubnuotexa [JOK
11 3akoH u [leproanyeckas cucrema 3 https://lesson.academy-
' XUMHYECKHX 3aementoB 1. 1. content.myschool.edu.ru/lesson/20b1df2e-
MeHneneeBa 6ced-435b-b6dc-5155d30a45fa
bubmuorexa [JOK
12 CrtpocHue BeliecTna. 4 https://lesson.academy-
' MHuoroo6pasue BeliecTB content.myschool.edu.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21
bubmnoreka IIOK
https://lesson.academy-
13 AMMITIECKHE peakiiin 0 1 1 content.myschool.edu.ru/lesson/75637222-
d397-4b1a-810a-cc7bca9e8alc
Hroro no paznery 13

Pasznen 2. Heoprannueckas Xumus

2.1

Meranibsl

bubanoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862

2.2

Hewmerasuiel

but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-
a935-4c96-bd3a-25f26d9c1139




CBs13p HEOPraHUYECKUX U

bubnunoreka LIOK

2.3 OO AMIIECKHX BOLLECTE 2 https://lesson.academy-
P B content.myschool.edu.ru/04/11
Hroro no pazgeny 17
Pa3nen 3. Xumus u xu3Hb
bubnunorexa LIOK
https://lesson.academy-
A1 X 4
3 VML HKHSHD content.myschool.edu.ru/lesson/acd826c¢f-
ba2d-49db-b216-ef7c26a84728
Utoro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 2
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacoB
Ne Tema ypoka KonTtpoa MpakTnueckue Jara DJleKTPpOHHbBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/n Bcero bHBIEC HU3YyYCHUHA pecypcChbl
padoThI
padoThI
[Ipenmer opranndeckoin Bubmmorexa HOK
1 XUMUH, €€ BOSHUKHOBCHHUE 1 https://lesson.academy-
pa3BHT;Ie A SHACHIE ’ content.myschool.edu.ru/lesson/a9f3d191-5ele-
4e24-ac02-efb16fa49f6a
Teopus crpoenust Bbu6mmoteka [IOK
) OpPraHMYECKUX COCAMHEHUN 1 https://lesson.academy-
A. M. bytneposa, eé content.myschool.edu.ru/lesson/c935a58c-ab0e-
OCHOBHBIC ITOJIOKEHUS 4¢59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJaccuukanuu
OpFaHI/I(‘i-I)eCKI/IIIX BEIIECTB. bubumorexa LOK
3 Homeniarypa 1 https://lesson.academy-
(cHCTeMaTIaeCKas) 1 content.myschool.edu.ru/lesson/726ee099-e1a9-
410f-b8be-b4ch589aeadl
TPUBUAIbHBIE HA3BAHUS
OpraHWYECKUX BEUIECTB
bu6anoreka LIOK
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.academy-

TOMOJIOTUYECKHUI paa

content.myschool.edu.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02




Meran u 3Tag —

bubnunoreka LIOK
https://lesson.academy-

> gz:;zzmm fpeAcTapuTed content.myschool.edu.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02
bubnunorexa LIOK
6 AJIKEHBI: COCTaB M CTPOCHHUE, https://lesson.academy-
CBOMCTBa content.myschool.edu.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfh9399
bubnunoreka LIOK
OTUJIEH U IPOIUIEH —
7 IPOCTEHIINE TIPEICTABUTEIH https://lesson.academy-
IKEHOB content.myschool.edu.ru/lesson/05ab5925-ba8e-
499e-840b-70b5e8db71ae
[IpakTuueckas padora Ne 1. Bubmmorexa HOK
g (lonysenue YrieHa i https://lesson.academy-
13y HCHIE ero CBOMCTE content.myschool.edu.ru/lesson/53cd2379-2a45-
43b1-9f67-7ebcdaf03ce0
Ankanuensl. bytaauen-1,3 u bubnmorexa LIOK
9 MeTwioyTanuen-1,3. https://lesson.academy-
[Mony4eHne CHHTETUYECKOTO content.myschool.edu.ru/lesson/6df23393-6f08-
Kay4dyKa M Pe3UHBI 4h9f-ae01-a983b95b854a
AJIKMHBI: COCTaB U BuGmMoTeKa ]_[ OK
0COOEHHOCTH CTPOEHHS,
10 FOMOTOTIHECKIiH P https://lesson.academy-
AneTier — mpocrefimmmii content.myschool.edu.ru/lesson/05¢9a929-6741-
4d7c-84b5-009292468356
MNpEaACTaBUTEIIb AJIKHHOB
bubnunorexa LIOK
11 Berunciienus mo ypaBHEHHUIO https://lesson.academy-

XUMUYECKON peaKnn

content.myschool.edu.ru/lesson/c19e6ffc-7d70-
46cc-a9ee-ebfac27dead9




ApeHbl: O€H30J1 ¥ TOTYOIL.

bubnunoreka LIOK
https://lesson.academy-

12 TOKCHYHOCTH apeHOB content.myschool.edu.ru/lesson/b4feaa04-3438-
4b57-a3ec-ba0f9fe63c0d
I'eneTnueckas cBI3b bubnunorexa LIOK
13 yTJIEBOJIOPO/IOB, https://lesson.academy-
NPHUHAIICKAIINX K content.myschool.edu.ru/lesson/709ce43a-deb6-
pas3IMYHBIM KJIaccam 4281-963b-01d2e212d4d0
IIpupoaHbie HCTOYHUKH
yrIjIeI])BO?IOpOILOBI MIPUPOAHBIN bubmmorexa LIOK
14 ra3 " MOy THbIE HEe(TSIHbIC https://lesson.academy-
Fa3BL, HE(T H IPOLYKTEL & content.myschool.edu.ru/lesson/709ce43a-deb6-
’ 4281-963b-01d2e212d4d0
nepepaboTKu
16 KonTtponpsHas pabora o
pazaeny «YTriaeBogopoabh»
[IpenenbHBIE OTHOATOMHBIE bubmmorexa LIOK
17 CIIUPTBL: METAHOJ U 3TAHOI. https://lesson.academy-
Boopoias Cesb content.myschool.edu.ru/lesson/5439¢18b-7440-
4b6f-bf84-c04fad71694f
bubnmorexa LIOK
MHOroaTOMHBIE CIIUPTHI: https://lesson.academy-
18
STUJICHTIIMKOJIb ¥ TJIHIEPUH content.myschool.edu.ru/lesson/461aa9c8-cOef-
4827-a8e5-d12a0bedc826
bubnunorexa LIOK
@DeHoJI: CTPOCHUE MOJIEKYIIHI,
19 ¢du3nueckrue 1 XUMHUYECKHE https://lesson.academy-
S — content.myschool.edu.ru/lesson/649883b8-7¢5f-
’ 4116-896e-10a2278b08f1
20 Anpaeruapl: hopMabaeTHa BuGmorexa [OK

n ancTaabACTua. AI_ICTOH




https://lesson.academy-
content.myschool.edu.ru/lesson/8664b319-0ba3-
4945-b076-cb7ae5858b90

OnHOOCHOBHBIE NPEEIbHBIE

bubnunorexa LIOK
https://lesson.academy-

21 E?I;izzz]::: ;Hyii(;zag content.myschool.edu.ru/lesson/b4feaa04-3438-
4b57-a3ec-ba0f9fe63c0d
[IpakTrueckas padora Ne 2. BH_6HHOTeKa LOK
29 «CroiicTsa pacTsopa https://lesson.academy-
YKCYCHOI KHCIOTED content.myschool.edu.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
bubmuoreka [IOK
CreapuHOBas U OJICMHOBAs
23 KHCJIOTBI, KaK MIPEJICTaBUTENIN https://lesson.academy-
BHICIIIX KapGOHOBEIX KHCHOT content.myschool.edu.ru/lesson/b4feaa04-3438-
4b57-a3ec-ba0f9fe63c0d
bu6nmorexa LIOK
Mpi1a kak coJIM BBICIINX
24 KapOOHOBBIX KHUCIIOT, UX https://lesson.academy-
MofolIee KeHCTBIC content.myschool.edu.ru/lesson/71ac43f2-a0d4-
4945-30eb-1e59cd5f4d9f
CrnoxHble 3(upbl Kak bubmuoteka [IOK
o5 IPOU3BOIHBIE KAPOOHOBBIX https://lesson.academy-
KUCIIOT. ['MIpOITN3 CII0KHBIX content.myschool.edu.ru/lesson/71ac43f2-a0d4-
3¢ HUpOB 4945-a0eb-1e59cd5f4d9of
JKUpBI: FHAPOIIS, bubmuoreka [{OK
26 nprUMeHeHne, OMOoJIorHyecKas https://lesson.academy-
PO KHPOB ’ content.myschool.edu.ru/lesson/71ac43f2-a0d4-
4945-30eb-1e59cd5f4d9f
97 YTIeBoabl: COCTaB, BuGmorexa LIOK

KJaccupuKanus.




Baxuneimue npeacTaBuTeNu:
IJII0K033, PPyKTO3a,
caxaposa

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0

Kpaxman u nemnonosa kak

bubnunorexa LIOK
https://lesson.academy-

28 MPUPOIHBIC TTOJIUMEPHI content.myschool.edu.ru/lesson/d7681e62-c311-
48e9-935e-fh3c59299¢91
KonTtponbHas padora o Bu6muotexa [JOK
29 pasnerny https://lesson.academy-
«Kucmopoacoaepxariue content.myschool.edu.ru/lesson/d7681e62-c311-
OpPraHUYECKHUE COCTUHCHUS 48e9-935e-fh3c59299c91
bubmuoreka [IOK
30 AMUHBI: METUJIAMHUH U https://lesson.academy-
AHWITHH content.myschool.edu.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e
AMUHOKHCIIOTEI KaK BuGmMoTexa ]_[ OK
31 22?3;;:;6 ziraHquCKHe https://lesson.academy-
6H0nornquI’<oe - content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
4873-ace0-78eca6009628
ITenmuner
benku kak npupoaHsie Bubmmorexa HOK
39 BHICOKOMOIIEKY IAPHELE https://lesson.academy-
coenuHeHHs content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
4873-ace0-78eca6009628
bubnmnorexa LIOK
OCHOBHBIE TOHATUSA XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX https:/lesson.academy-
. content.myschool.edu.ru/lesson/726ee099-e1a9-
COCIMHECHUUN

410f-b8be-b4cb589aeadl




OCHOBHBIC METOJBI CUHTEC3a
BBICOKOMOIJICKYJIAPHBIX

bubnunoreka LIOK
https://lesson.academy-

34 coeaunenuii. [Tactmaccsl, L content.myschool.edu.ru/lesson/6df23393-6f08-
Kay4dyKH, BOJIOKHA 4b9f-ae01-a983b95b854a
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11 KJTACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero u3ydeHuss o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
. bubnuorexa [IOK
XUMHUYECKUH IIEMEHT. ATOM.
1 DJIeKTpOHHAs KOH(PHUTYpaIus 1 https://lesson.academy-
aTOMOE ypatl content.myschool.edu.ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a45fa
[Tepuoanueckuii 3aK0H U
[Iepnoanueckas cucrema Bbu6moreka [JOK
) XUMHYECKHX 35ieMeHToB J1. 1. 1 https://lesson.academy-
MemieneeBa, X CBSI3b C content.myschool.edu.ru/lesson/e7d48881-
COBPEMEHHOM Teopueit 055d-49da-a49c-7375¢3d033e9
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKUX
e
3 3Hatfe};me epuo pancxo'ro 1 https://lesson.academy-
SaKOHa 1 CI/ICl”:)reMiI content.myschool.edu.ru/lesson/e7d48881-
055d-49da-a49c¢-7375¢3d033e9
XUMHYECKHX d1eMeHTOB J[.1.
MenieneeBa B pa3BUTHH
HayKd
C .
TPOEHHUE BEIIECTBA ) BuGmorexa 1IOK
XuMHuueckas CBA3b, €€ BUbL;
https://lesson.academy-
4 MeXaHU3MBbl 00pa30BaHUS 1

KOBAJIEHTHOU CBS3H.
Bonpopoanas cBsizb

content.myschool.edu.ru/lesson/a9c9a61le-
e387-4ffe-bcfb-aca9c7241b21




10

BanenTHOCTE.
DJIEKTPOOTPULIATETLHOCTb.
CrernieHb OKHCIICHHS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O IUCTIEPCHBIX
cucremax. MctuHHbIE 1
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBas 10151 BelecTsa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX COCAUHCHUIA.
[eHeTnyeckast CBsI3b
HEOPraHWYECKHX BEIIECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus XuMuuecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHWYECKON XMMHUH. 3aKOH
COXPAHEHUSI MacChl BEILECTB;
3aKOH COXPaHEHHUS 1
MPEBPALLICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

CkopocTb peakiu.
OO6paTumble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpaxkTuueckas padora Ne 1.
«Bnusinne pa3nuyHbIX

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeh237

bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-69903109f968

bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/c6c5af9a-
9645-4604-9834-59151d566a61

bubnmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8alc

bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

bubnunorexa LIOK




(hakTOpOB HA CKOPOCTH
XHUMHYECKON PeaKiumy

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

DNIEKTPOTUTHYECKAS
nuccounanusd. [lonstue o
BOJIOpOIHOM ToKa3atese (PH)

bubnunoreka LIOK
https://lesson.academy-

11 .P
i?;;:;:arn eaiiﬁj HOHHOTO content.myschool.edu.ru/lesson/237cdb54-
- HAP 2787-4817-8330-66027h075645
OpPraHHYECKUX U
HEOPraHMYECKUX BEIECTB
OKHCIIMTEIIBHO- bubnuorexa [JOK
12 BOCCTaHOBUTEIIbHBIE PEAKIIHH. https://lesson.academy-
[TousTHE 00 BIIEKTPOIH3E content.myschool.edu.ru/lesson/8f219cef-
pacIIaBOB U PaCTBOPOB COJIEH 7a8a-44d5-b58a-b3d1b2eeh237
KonTtponpsHas pabora o
13 pasneny «Teopernueckue
OCHOBBI XUMHH»
MerTamnsl, uX IOJIOKEHHE B
N .
epUOINIECKON cucTeme BuGmiorexa LIOK
XUMHUYECKHUX 3y1eMeHToB J[. 1.
https://lesson.academy-
14 Meunneneesa 1 0COOEHHOCTH
CTDOCHIA aToMOB. OBIIe content.myschool.edu.ru/lesson/a0d5bd16-
P e 683e-4ale-8073-70c604e9c862
¢du3nveckre CBOMCTBA
METAJIOB
but6mmorexa [IOK
CI1aBbI METAIJIOB.
. https://lesson.academy-
15 DNEKTPOXUMHUYECKUH psift

HaHpH)KeHI/Iﬁ METAJJIOB

content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422c3e710750




XUMHYECKUE CBOUCTBA
BaKHEHNIIINX METAJUIOB

bubnunoreka LIOK
https://lesson.academy-

16 i i i
(HanHuH > KA, KajI)BHHH’ content.myschool.edu.ru/lesson/e7ff8162-
MATHIEL ATONHHIT 1T 0d4d-40f8-b9f7-422c36710750
COCIMHCHUU
bubnunorexa LIOK
17 XUMHYECKUE CBOMCTBA XpOMa, https://lesson.academy-
MEIU U UX COCIUHCHHIMA content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422¢3e710750
bubnunoreka LIOK
18 XUMHYECKUE CBOMCTBA I[MHKA, https://lesson.academy-
JKele3a M UX COeTUHCHHI content.myschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-422¢3e710750
[IpakTuueckas padora Ne 2.
19 "Pemenue
SKCHICPUMCHTAJIBHBIX 3aJa4 110
Teme «MeTaabe"
H
E€MCETaJlJIbI, I/IXVHOJ'IO)KGHI/IC B Bu 6J'II/IOTeKa H OK
[Iepnoanueckoii cucreme
20 XUMUYecKkux anemeHTos J[. U https://lesson.academy-
Merneneena i 0co 6eHHocﬁ1 ' content.myschool.edu.ru/lesson/2390b83e-
A a935-4c96-bd3a-25f26d9c1139
CTPOCHUA AaTOMOB
o .
N3NYCCKUEC CBOUCTBA BuGmmorexa HOK
HEMETAJJIOB. AJIOTPONHS
https://lesson.academy-
21 HEMETaJUIOB (Ha IpUMeEpe

KHCJIOPOJIa, cepbl, hocdopa u
yIaepoaa)

content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673




XUMHYECKUE CBOUCTBA

bubnunoreka LIOK
https://lesson.academy-

22 Zzz;;e;;;;epm X content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
bubnunorexa LIOK
93 XUMHUYECKHE CBOMCTBA a30Ta, https://lesson.academy-
dochopa u X coeTUHEHU I content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
. bubnuorexa LIOK
XHUMHUYECKHE CBOIICTBA
24 N https://lesson.academy-
coeuHenmii content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
bubnunoreka LIOK
Ipunererte BaHeHmIX https://lesson.academy-
25 HOMETAILIOR 1 HX COCTHHCH content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
0O0001eHue 1
CcHUCTeMaTU3als 3HaHUH 110 bubmuoreka [IOK
26 teme «HemeTamiby. https://lesson.academy-
Beruncnenus o ypaBHEHUSIM content.myschool.edu.ru/lesson/cfb70c37-
XUMHYECKUX PEaKIUi U 2784-4c66-be05-b0966dffb673
TCPMOXUMHNYCCKUC paC‘léTLI
[TpakTuueckas padota Ne 3.
7 «Pemenne

AKCTIEPUMEHTAIBHBIX 337124 110
Teme "Hemeramier"»



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

KonTtponpsHnas padora o

28 TeMaM «MeTalibl» U
«Hemeramibn
Heopranuueckue u Bu6mmoteka [JOK
29 OpPraHUYECKUE KUCIIOTHI. https://lesson.academy-
Heopranuveckue u content.myschool.edu.ru/lesson/58903722-
OpraHu4ecKHe OCHOBAHUS 79bc-4b22-b276-114fab0dd141
AmdorepHbie
HEOpPraHUYECKUe U Bbu6moreka [JOK
30 OpPraHUYECKHUE COCTUHCHUSI. https://lesson.academy-
I'eHeTnueckas CBsI3b content.myschool.edu.ru/lesson/46b429e4-
HCOPraHHYECKUX U 931c-43fb-a2ba-be9eObbeddef
OpPraHMYECKHX BEIICCTB
Posb xumum B v06ecnequ1/m BuGmorexa LOK
IKOJIOTHYECKOMH,
31 SHEPreTUYECKON U MUILIEBOM https://lesson.academy-
GesonacHoCTH, pasBHTHI content.myschool.edu.ru/lesson/acd826cf-
’ ba2d-49db-b216-ef7c26a84728
MeIUIUHBI
[IpencraBnenus 06 o6mux bubmmnoreka HOK
39 HAYYHBIX MTPUHIIHIIAX https://lesson.academy-
HPOMBIIUICHHOTO MOy YCHHSI content.myschool.edu.ru/lesson/f5999557-
Ba)KHEHIIINX BEIECTB 18c8-4853-83a0-588bf830407a
bubmmoteka IIOK
33 YesoBeK B MHpE BEIIECTB U https://lesson.academy-
MaTepuaioB content.myschool.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f
34 XuMHS ¥ 3J0pOBbE YEIIOBEKA but6mmoreka [IOK




https://lesson.academy-
content.myschool.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8ab9f

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

H.E. Ky3uenosa, 1.M. Tutosa, H.H. I'apa «Xumus 10 kmacc: 6a30BbIil ypOBEHbY;
H.E. Ky3uenosa, A.H. JIéBkun, M.A. IllaTanoB «Xumus 11 knacc: 0a30BbIli ypOBEHbBY.

METOANYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

[Nabpuensn, O. C. Meronuueckoe mocodue k yueOHuky O. C. ['aOpuensina
«Xumusy. 10 knace / O. C. T'abpuensa. — M. : JIpoda, 2019. — 108.

Xumus : TexHojormueckue kapthl K yueOHuKy O. C. I'abpuensna «Xumus. 10
KJacey : Mmetoaudeckoe nocoodue / JI. . Acanosa. — M. : [Ipoda, 2019

[Nabpuensa, O. C. Meronuueckoe mocobme k yueOHuky O. C. ['abpuensHa
«Xumus». 11 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2018. — 108.

Xumus : TexHojorudeckue kapTohl kK yueOHuky O. C. I'aGpuensna «Xumus. 11
Kiace»: Mmeroanueckoe mocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
Poccuiickast snekTpoHHas wikosia, Oubmmoreka HU(GPOBOro 00pa30BATEIHLHOTO
KOHTEHTa, IM(poBol obpaszoBatenbHbi pecype SKmace, Mudboypok, http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCHEPUMEHTBI: XHUMHS.
Komnekiust Poccuiickoro o61ieo0pa3oBaTeaIpHOIO nopraia.



