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HOACHUTEJIbHAS 3ATINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CpEAHEro o0miero oOpa3oBaHus
pazpaboTaHa Ha OCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
denepanbHoil  00pa30BaTEILHON MPOTPaMMBbI  CPEAHEr0 00IIEero 00pa3oBaHUs
(®OIT  COO), mnpencraBaeHHbIXx B DenepalbHOM  FOCYJAPCTBEHHOM
oOpazoBarenpbHoM ctanaapte COO, ¢ yuétom KoHuenuuu npenojapanus yueOHOro
npeaMeTa « Xumus» B 00pa3oBarenbHbIX opranusanusx Poccuiickoit denepanumy,
PEATM3YIONINX OCHOBHBIE 00PA30BaTENbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKCHUN
«Crpareruun pazsutus Bocnutanus B Poccutickoin @enepanuu Ha epuoa 10 2025
roga» (Pacnopsbkenne [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY moAXon0B K pa3pabOTKE MPOrpaMMbl MO XUMHUM, K ONPEACTICHUIO
oOuieii cTpareruu 00yYeHUs, BOCIIMTAHUS U Pa3BUTUsI OOYUYAOLIMXCS CPEICTBAMU
yueOHoro npeameta «Xumus» s 10—11 kiaccoB Ha 0a30BOM yPOBHE COCTABUIIA
koHuentyanbHele nonokeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LEIIEH,
CoZepKaHUs, PE3YyJbTaToB OOY4YeHWS] W TPeOOBaHWA K YPOBHIO MOJITOTOBKH
BBIITY CKHAKOB.

XUAMUYECKOE oOpa3oBaHue, NOJTy4aeMOe BBIMTYCKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOTHEMJIEMOW YaCThlO WX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEPLIAOLIMAM  3TAllOM  peajM3aluud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MNPUCYIIUAX
LEJIOCTHOW CHCTEME XMUMHUYECKOro OOpa3oBaHWs. OTHM LEHHOCTH KacCarTCs
NO3HAHMS 3aKOHOB MPUPOABLI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOLICH KYJIbTYPHhI
YEJIOBEKA, a TAK)KE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO
W NPUPOAHOH cpene. Peanusyercs xumudeckoe oOpa3oBaHME OOYyYArOMIMXCS Ha
YPOBHE CpeAHEr0 001Iero 00pa3oBaHus CpeACTBAMH YUEOHOTO MPEAMETA « XUMUSY,
COJIEP’)KAHUE M TMOCTPOEHHE KOTOPOrO OMPEACIEHBI B MPOrpaMMe MO XUMHHU C
y4€TOM CINEeUM(PUKN HAYKA XUMHUM, €€ 3HAYEHUS B TNO3HAHUM TNPUPOABI U B
MaTepUATBHON KM3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX LENEH W MPUHLUIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEro  OOIIEro
oOpazoBanus B Poccuiickoit denepanun.

XUMUsL KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK WUIPAET OCOOYIO POJib B
COBPEMEHHOW IMBWJIM3ALMH, B CO3JaHWU HOBOM 0a3bl MAaT€pHAIbLHON KyJIBTYPBI.
Ona BHOCHUT CBOH BKJIaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILIICHUS, B
CO3/IaHME LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAKOIIEM MUPE KaK O €OUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpoEe (POpPMHUpPYETCS B XMMHUM HA OCHOBE MOHUMAaHMS
BELICCTBEHHOIO COCTaBa OKPY>KAKOIIET0 MUPA, OCO3HAHWS B3aMMOCBSI3H MEXKIY
CTPOCHHMEM BEILLECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJCHCTBYS C APYTHMHU €CTECTBEHHBIMM HayKaMH, XMMUS CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJTBTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJda W SKM3HU KOKAOro ujeHa oOmectBa. COBPEMEHHAs XHMMHsS KaKk Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBlIcHA HAa PELICHUE
rIO0AbHBIX  MPOOJEM  YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOMA,
SHEPreTUUECKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MAaCHOCTH U OXPAHBI 3J0POBBSI.

B coorBerctBHUM ¢ OOUMMH LENIMH W MPUHLMIIAMH CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 0a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOJUMYK) WM JJsi  BbIPa0OTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKIKYECHHAS B JKA3Hb COLMYMA, MPOJOJIKEHUS
00pa3oBaHMsl B Pa3JIMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  0a30BBIE  KYpChl  —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XWUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPYaHHS KOTOPBIX SBJISIFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKITFOUEHUEM 3HAHWIM M3 OOLICH XUMUM) U
OpraHu4yeckor XxuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHWN MPU HU3YYECHUH
npeaMera 00€CneYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr0ooOpasus
BELICCTB HA OCHOBE OOLINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOPraHWYECKass XUMUs» C(POpPMHpOBaAHA B MPOrpaMMeE IO XUMHHM HA OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuasa W 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECCKUX VYPOBHSX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHSI OPraHU4eCKHX
COCIMHEHMI, a TakKe Ha YPOBHE CTCPECOXUMHUYECKMX M  DBJICKTPOHHBIX
NPECTABICHUN O CTPOCHHUH BeleCcTB. CBeaeHUS 00 M3y4aeMbIX B KyPCe BELIECTBAX
JAKOTCS B PA3BUTHHA — OT YIJIEBOJOPOAOB 10 CIOKHBIX OMOJIOTMYECKHA aKTUBHBIX
coeaquHeHMH. B Kypce  OpraHMYeckOol  XMMUM  TOJIY4YarOT  Pa3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00OLIEr0 00pa30BaHUsl NEPBOHAYAIBHBIC
NPEICTABICHHAS O XUMHAYECKOHN CBsI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBHMCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUH.

[Ton HOBBIM yIJIOM 3peHUst B NOpeaMETe «XuMUs» 0a30BOr0 YPOBHS
pacCMaTpHUBAETCS M3YUYEHHBI HA YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TEOPETUYECKUI Marepuan H  (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWyecKas
XUMHS» OOyYaromMMCs MPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOLIETEOPETUYECKUX W METOJIOJIOTUYECKUX TMO3ULUH,



ryOXKe TMOHATh MCTOPUYECKOE W3MEHECHHWE (PYHKIMA 3TOr0 3akoHa — OT
oboOmaroniel 10 OOBACHSIOWEH U MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHUNA O BOKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MPOTEKaHMs JOMOIHAETCs B Kypeax 10 u 11 kimaccoB sanemenramu
COJIEP)KaHUs, UMEIOMIMMH KYJIbTYPOJOTUUYECKUI W MPUKIATHOW XapakTep. OTh
3HAHWS CMOCOOCTBYIOT MOHMMAHWIO B3aUMOCBS3M XHMHUHW C JPYTMMH HAayKaMmw,
PACKPBIBAKOT €€ POJIb B MO3HABATEIBHONW W MPAKTUYECKOHN ACITEIBHOCTH YETTOBEKA,
CHOCOOCTBYIOT BOCIMTAHUIO YBAKECHHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y MPAKTAYECKUX MPWIOKCHUH XUMUAW, TOMOTAkOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NOPOOJIEMax, CBA3aHHBIX C XWUMUEH,
KPUTHUYECKH OCMBICIIMBATh HH(POPMALIAIO U TPUMEHSIT €€ JJIs TONOJTHEHHS 3HAHUH,
PELICHUS] MHTEJUICKTYAIBHBIX U SKCIIEPUMEHTAIBHBIX NCCIICIOBATENBCKAX 3a1a4. B
LEJIOM COJIEP)KaHUE Y4YeOHOro MpeaMeTa « XMMHUsS» AAHHOTO YPOBHS M3yYCHUs
OPUEHTHPOBAHO Ha (POPMHUPOBaHKE Yy 00YUYAOIINXCS MUPOBO33PEHYECKOM OCHOBBI
UIE TIOHMMaHusl (QUIOCOPCKUX WACH, TaKMX KakK. MaTEpPHAJIbHOE EIUHCTBO
HEOPraHWYECKOTO U OPraHMYECKOro MHUPA, 00YCIOBIEHHOCTh CBOMCTB BEMIECTB X
COCTaBOM U CTPOEHUEM, MO3HABACMOCTD MPUPOJHBIX SIBJICHAN MyTEM KCIIEPUMEHTA
W PpEHICHHS NPOTUBOPCUYM MEXAYy HOBBIMM (PAaKTaMH W TEOPETUUYECKUMU
NPEINOCHUIKAMM, OCO3HAHUE POJIA XUMHUM B PEIICHUHU SKOJIOTMYECKUX MPOOJeM, a
TaKKe MPoOJEM COEPEKEHUS FHEPTETUUECKUX PECYPCOB, CHIPhS, CO3IaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4 BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
00y4aromuxcsl MPUHATBIE MPOrPpaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COINEP)KaHUS M TOCTPOCHUs TMpPEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHKE
YHUBEPCATBHBIX YYEOHBIX JEHCTBHIA, MMEONIMX 0a30BOC 3HAYEHUE ISl PA3JTMYHBIX
BUJIOB JICIATEJIBHOCTH. pEIICHUS NTpoOsiieM, MOMCKa, aHaiu3a Hu 00padOTKH
uHpoOpMalK, HEOOXOOUMBIX Ui NPUOOPETEHHsI OMNbITa NPAKTHYECKOH U
UCCIICIOBATENLCKON ACATENIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B IO3HAHWUHU
XUMUH.

B npakTthke npenopaBaHus XMMHHA KakK HAa YPOBHE OCHOBHOIO oOWIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 0OUIEr0 00pa30BaHUsl, TPU OMPEACICHUN
COJIEPKATENIBHON XapPAKTEPUCTUKM LEJICH WM3YyYEHUs MPEAMETAa HaNpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMIIMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C
METOAWYECKON TOYKM 3PEHUS TAKOW MOAXOM K OMPEACICHHUIO LEJIE WU3YUYCHHUS
NPEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PECHHS TJIABHBIMH LEJSIMM HM3YYEHUS MPEAMETa
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBasroTCA:

e (QopMupOBaHME CHUCTEMBl XUMUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTABJISIOIIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKAT KIKYEBBIE MOHATUS, (PYHIAMEHTAIBHBIE 3aKOHbI W TECOPUHM XHMHH,
OCBOCHME SI3bIKA HAYKW, YCBOECHUE M MOHMMAHHUE CYIIHOCTH AOCTYMHBIX
0000I1IeHNI MUPOBO33PEHUYECKOTO XapaKTEPa, 03HAKOMJIEHUE C UCTOPUEN UX
PAa3BUTHS U CTAHOBJICHHSI,

e (popMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB U XUMUYECKUX PEAKLININA, HEOOXOIMMBIX [T MPUOOPETEHUS YMEHUIA
OPUEHTHPOBATBCS B MUPE BEIICCTB M XMMHYECKHUX SIBICHWMA, MMEIOIINX
MECTO B IIPUPOJE, B MPAKTHICCKONA U ITOBCETHEBHON KU3HHU,

e Pa3BUTUE YMEHUH U CIIOCOOOB NEATENBHOCTH, CBI3aHHBIX C HAOMKOACHAEM U
OOBSICHEHMEM XMMHUYECKOTO OKCIIEPUMEHTA, COOMIOJCHUEM  IPABUII
0€30MacHOro OOPAICHHUSI C BEIICCTBAMM.

Hapsay ¢ atum, coaepkarenbHas XapakTepUCTUKA LENIEeH 1 3a1a9 N3yUYCHUs
npeaMeTa B MPOrpaMMe MO0 XMMHUKM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU MPUOPUTETAMH B CUCTEME CpeaHero odmero oOpasoBanus. CeroaHs B
NPENOAABAHUH XUMHH B OOJIBIICH CTENEHH OTAAETCS MPEANOUYTCHUE MPAKTUYECKON
KOMIOHEHTE COJEPXKaHUs OOy4YeHHWs, OPHEHTUPOBAHHONW HA MOATOTOBKY
BBIMTYCKHAKA 0011€00pa30BaTeNIbHON OpraHu3aluy, BIAJCIOMIET0 HE HAOOpOM
3HAHWHA, a (YHKIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CHOCOOAMH W YMECHHSIMHU
AKTUBHOTO MOJYYEHUS 3HAHUI U MPUMEHEHHS HX B PEATbHOM SKU3HH JUIsl PELICHHS
MPAKTUYECKHX 3a7a4.

B cBs31 ¢ 3TUM NpHu M3y4eHUH NpeaMeTa « XUMHsD TOMUHHUPYIOLICE 3HAYCHHUE
NPUOOPETAIOT TAKUE LIETU U 3a1a4H, KaK:

ananranusi 0Oy4aroIMXCsl K YCJIOBUSIM JTUHAMUYHO Pa3BUBAKOIICTOCS MHPA,
(OopMUPOBAHME  MHTEIUICKTYalbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
pPELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYALMSIX, CBA3aHHBIX C BEIICCTBAMHU M MX
NPUMCHEHUEM,

(¢opmupoBaHne 'y OOyYArOMIMXCS  KIIFOYEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIMI), WUMEIOUMX YHUBEPCATBHOE 3HAUEHWE Ui Pa3IUYHbIX BHIOB
JESATEILHOCTH: PEIIEHUS TPOoOJIeM, MOUCKa, aHaln3a U 00paboTKu mH(popManuwy,
HEOOXOAMMBIX AJIs1 MPUOOPETEHUS ONBITA JEATEIBHOCTH, KOTOPAs 3aHUMAET BAYKHOE
MECTO B MO3HAHUM XUMHH, a TAKXKE JUIsl OLEHKH C MO3WUMH SKOJIOTMYECKON
0€30MacCHOCTH XapaKTepa BIMSHUS BEILECTB U XUMHUYECKHUX MTPOLIECCOB HA OPraHU3M
YeJIOBEKA U MPUPOJHYIO CPEY;



Pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJbHBIX M TBOPUYECKUX
CHOCOOHOCTEH 00yUarOIIMXCS: CTOCOOHOCTH CAMOCTOSTENIbHO MPUOOPETaTh HOBBIE
3HaHUS IO XMMHH B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTIIMU, UCTIOIB30BATh
COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a yueOHOH U
HAYYHO-MONYJISIPHON HH(POPMALIUKM XUMUYECKOTO COACPIKAHUS;

(GopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILIEHUS, HAOTIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
IKCHEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTH B  TYMAHUCTUYECKOH
HAMPAaBJICHHOCTH XUMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBHOTO MPUPOAONOIL30BAHMUS, TIOMOJHEHNUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOILICHHUS K MPUPOAEC U CBOEMY 3J0POBBIO, a TAKKE MPUOOPETEHMS OMbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHWUN Ui MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYALIUSX, CBA3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMH.

B yueOHOM mnaHe cpegHero olmero oOpa3oBaHUs MPEAMET «XUMUSD)
0a30BOro ypoBHS BXOJUT B COCTaB MpPeAMETHON 00jacTu « ECTECTBEHHO-HAYUHbIC
OPEIMETHI.

OO01wee Ynceno 4acoB, OTBEAEHHBIX /ISl U3YUCHUSI XUMUH, HAa 0a30BOM YPOBHE
cpennero odiero oopazoBanus, coctapiseT 68 yaco: B 10 kimacce — 34 yaca (1 yac
B Heneno), B 11 knacce — 34 yaca (1 yac B HEETIO).



COAEPKAHUE OBYYEHUA
10 KUIACC
OPI'’AHNYECKAA XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKOi XUMHHU

[IpeameT OpraHryYecKor XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYYCHUU HOBBIX BELIECTB M MATEPUANIOB. T€OpUst CTPOCHUs OPraHUYECKHUX
coenuHennii A. M. ByTiepoBa, €€ 0CHOBHBIE MOJIOKEHUS. CTPYKTYPHBIE (DOPMYJIBI
OPraHMYecKux BemecTB. ['omonorus, wu30Mepus. XUMUYECKas CBSI3b B
OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnenne o0 Kiaccu(pMKaMM OPraHUYECKUX BellecTB. HOMEHKIaTypa
OPraHWYECKUX COCAMHCHUN (CHCTEMATWYecKas) M TPUBHAIBHBIC HA3BaAHWUS
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHMYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OPraHMYECKAX BEIIECTB U MAaTEPUAIIAMH HA UX OCHOBE,
MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKHX BEIICCTB, HAOMIOACHHE W OMUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB IO MNPEBPALICHUI0 OPraHUYECKUX BEIIECTB MPH
HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTMYECKMHA psa. MeraH M 3TaH —
OPOCTEHIIME MPEACTABUTENN AJTKAHOB. (PU3NYECKME W XWMHUUYECKHUE CBOKCTBA
(peakumy 3aMellcHUsT W TOPECHHS), HAXOXKACHWE B MPHUPOJAC, MONYYCHHE W
NPUMEHEHUE.

AJIKEHBI. COCTaB M CTPOEHUE, TOMOJIOTUYECKUIA PI. DTUIIEH U TPOIUJIEH —
OPOCTEHIIME MPEACTABUTENN ATKEHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMM TUAPUPOBAHUS, TAJOTCHUPOBAHWS, THUIAPATALMW, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oytaguen-1,3 u meTwiOyragueH-1,3: CTpoeHHE, BaKHEHIIHME
XUMHYECKHAE CBOMCTBA (peakuus nmojumepu3anuu). [1olydeHne CHHTETHYECKOTO
Kay4yyKa 1 PE3UHBL

AJIKWUHBI. COCTaB B OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUN s, ALICTUIICH
— TOPOCTEHIIMA MPEACTABUTENb AJIKWMHOB. COCTaB, CTPOCHHWE, (DM3HUYECKUE W
XUMHYECKHAE CBOMCTBA (PEAaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMH,
TOPECHHS ), TOJYYEHUE W TPUMEHCHHE.

Apenbl. beH30i: cocTaB, CTpoeHHE, (PU3NYECKME M XMMHUYECKHUE CBOWCTBA
(peakuuu raJOreHUPOBAHHS U HUTPOBAHUS ), TIOJYYEHUE U MPUMEHEHUE. 101yoi:
cocmas,  cmpoenue,  uzuveckue U XuMuU4eckue  Ceolicmed - (peakyuu
2AI02eHUPOBANUSL U HUMPOBAHUS), NoLyYeHue u npumetrienue. TOKCHYHOCTh APEHOB.



['eHeTHUECKas CBA3b MEXKIY YITIEBOAOPOAAMM, NPUHAAIECKAIMUMHU K PA3IAYHBIM
KJIaccaM.

[IpupoaHbIE WCTOYHHMKHM YIJIEBOAOPOMOB. [IpMpoaHBIA ra3 W MOMyTHBIC
HeTsaHble Ta3bl. Hedth m €€ mpoucxoxkneHue. CrnocoObl nepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHYECKHi), nUposn3. [IpoaykTsl
nepepaboTkn HE(PTH, X TPUMEHEHUE B MMPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib U TPOAYKTHI €10 MepeEPAdOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M WX MPEBPALLCHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMy TIACTMACC, KayYyKOB M Pe3uHBL, Koyuekumuu «Hedtby
U «YTOJb», MOACITUPOBAHNE MOJIEKYJT YIVIEBOJOPOJOB M TaJlOTEHONPOU3BOIHBIX,
NPOBEACHHUE MPAKTUYECCKON PabOThI: OJYUYEHUE 3THIIEHA H U3YYCHHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

BeluicieHuss 1Mo ypaBHEHHMIO XWUMHWUYECKOH peakumu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA MJIM MPOAYKTA PEAKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucaopoacoaep:xkammue opranndeckme coeAMHCHUS

[IpenenvHble OAHOATOMHBIE CHOMPTHL. METAaHOT W 3TaHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pCakUMM C AKTHBHBIMH METalIaMH,
TaTIOr€HOBOJOPOIAMHU, TOPEHHE), MNPUMECHEHHE. BOOOpomHBIE CBSI3W MEXAY
MOJIEKYJIAMH CIIUPTOB. /e CTBAE METAHOA U ATAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroarOMHbI€  CHMPTBHL.  OTWICHIVIMKOJAbL W  [JHMLECPUH.  CTPOECHHUE,
(U3NYECKUE W XUMUYECKME CBOMCTBA (B3aMMOJCHCTBME CO IIECIOYHBIMHU
METaJlJIaMM, KaQUEeCTBEHHAs PEAKIMs HA MHOTOATOMHBIC cnupThl). JleiicTBUEe Ha
OpPraHu3M 4esoBeKa. [ [puMeHeHre TITMIEPUHA U STHICHTTTUKOJIS.

@DEHON: CTPOCHUE MOJIEKYJBI, (U3NYECKUE M XUMUYECKUE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenne enona.

Anpaeruapl M kemonvl. DOPMAIBICTHI, AUETATBACTHI.  CTPOECHHE,
(U3NYECKUE U XUMHUYECKHE CBOMCTBA (PEAKUMW OKWCIECHHS WM BOCCTAHOBJICHMS,
KAYECTBEHHBIC PEAKLIMH ), TIOJYUYEHUE U TPUMECHEHHUE.

OnHOOCHOBHBIE MPEAEIbHBIC KAPOOHOBBIE KUCIIOTHL. MypaBbrHAs U YKCYCHAs
KHACJIOTBI: CTPOCHUE, (PU3NYECKUE U XUMHUYECKUE CBOWMCTBA (CBOWCTBA, OOIIKE AJIst
KJ1acca KMCIIOT, Peakiysl dTepu(pUKaLig ), MONTyYSHHE U TpUMeHeHe. CTeapruHOBast
Y OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTENH BBICIIMX KaPOOHOBBIX KMCIOT. Mbina
KaK COJIM BBICIIAX KapPOOHOBBIX KMCIIOT, MX MOIOIIEE NEHCTBUE.

Cnoxnabie 3QUpbl Kak MPOM3BOAHBIE KApOOHOBBIX KHCIOT. ['HMaponu3
COXHBIX 3(upoB. XKupsel. ['maponaus xxupos. [I[pumeHeHue xxupoB. buonornueckas
POJb SKUPOB.

YrneBoasl:  COCTaB, KilacCHPUKALMs  YIJIEBOAOB  (MOHO-, JU- W
nojucaxapuisl). [Jr0K03a — MPOCTEHIIMIA MOHOCAXapHUI. OCOOEHHOCTH CTPOCHUS




MOJIEKYJIBI, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBUE C TUAPOKCUAOM
meau(1l), okucieHrne aMMHUAYHBIM pacTBOPOM okcraa cepedpa(l), BoccTaHOBIICHHE,
OpO’KEHUE TIHOKO3bI ), HAXOKICHUE B MPUPOE, MPUMEHEHHE, OMOIOTMYECKAsl POJIb.
dorocuHTe3. DPYKTO3a KaK H30MEP IITFOKO3bI.

Kpaxman v nenntono3a Kak NpupoAHbIE MOJUMEPBL. CTPOEHHE Kpaxmana U
LEJUTION03bl.  DU3NYECKUE W XUMHYECKHE CBOWCTBA Kpaxmajia (THIPOJu3,
KAUECTBEHHAS PEAKLIUS C MOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M WX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOAEHUE W OMUCAHUE JNEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CHHUPTOB, KAYECTBCHHBIE PEAKUMU OJHOATOMHBIX CIHMPTOB (OKHCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX COUPTOB (B3aMMOJEHCTBHE TIIMLUEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHAE aMMHAYHBIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom Mmemu(ll), B3ammoneicTBHME Kpaxmalla € HOAOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHele 3anaun.

BeluicnieHuss 1Mo ypaBHEHMIO XWUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAKIIMM MO MU3BECTHBIM MAacCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEp)KAIME OPraHUYECKUE COEANHEHUS.

AMHWHOKHUCIIOTH KaK aM(OTEPHBIE OPraHUYECKUE COEAMHECHUS. DUINUYECKUE U
XUMHYECKAE CBOMCTBA aMHMHOKHCIOT (Ha MpUMEpe IMMuMHA). buonormdeckoe
3HAUYEHUE AMHHOKHCIOT. [lenTu sl

benku kak npupogHBIE BBICOKOMOJEKYJSPHBIC coeAavHeHus. [lepBuunas,
BTOPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYpalsl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHMsI BELIECTB W WX MNPEBPALICHUN:
HAOJIFOJICHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpauust OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKIIUA OCITKOB.

BbicokomosiekyisipHbIe COCTUHEHUSI

OCHOBHBIE MOHSTUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALUH, CPEAHSS MOJEKYIIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJECKYJISPHBIX COCIMHEHUN —
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHMS BEUIECTB W WX MNPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MeKnpeIMEeTHBIE CBA3H.

Peanuzanust MeKOpPEeIMETHBIX CBS3€H MPU U3yUYEHUN OPraHUYECKONH XUMUM B
10 Kkiacce OCYLIECTBIISIETCS YEPE3 HKCIMOJb30BAHME KAk OOIIMX €CTECTBEHHO-



HAYYHbIX MOHSTUH, TAK W TOHSATHH, SBISIOMIMXCS CUCTEMHBIMHU ISl OTAEIBHBIX
OPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKJIA.

OO111e ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAYYHBIA (AaKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIIMS, TEPUOJUYHOCTb, HAOIIOACHHUE,
U3MEPEHUE, SKCIEPUMEHT, MOJIETIUPOBAHUE.

duzuka: Marepus, SHEpPrusi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHMUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIICCTB B OPraHU3ME,
(oTocHHTE3, OHMOJIOTMYECKHA AaKTHBHBIC BellecTBAa (OENKH, YIJIEBOABI, >KUPBI,
(bEpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE MOPObI, OJE3HBIE UCKOMAEMBIE, TOIUJIUBO,
pPECypCHL

TexHOosorKsl: MUUIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBLHOIO MUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpenaparsl, MaTepUaibl U3
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMUH

XAMHMYECKUI dneMeHT. AToM. Sapo aroma, W30TONBL OIEKTPOHHAS
000JI0UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE OpOMTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH PaCHpelEliCHUsl 3JIEKTPOHOB MO OpOMTAIIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNECKTPOHHAS KOH(PUTYPALUS aTOMOB.

ITeproanueckuii 3akoH U [leproandeckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
H. Menpaeneea. CBs3b NEPUOAMYECKOrO 3aKOHA M [lepHOAMYECKON CHCTEMBI
Xumuudeckux anemeHtoB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHUS CBOMCTB XMMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX HMMH TMPOCTBIX W CJIOXHBIX BELICCTB IO TPYyMNIaM M MEPHOAAM.
3HAUYECHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAs! HEMOJIIpPHAs W TOJIAPHAs, WOHHAS, METAIIMYECKast). MexXaHU3Mbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBII W JOHOPHO-
aKuenTopHeld). BogopomHas cBsa3b. BalleHTHOCTB. DJIEKTPOOTPULIATENBHOCTb.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.

BemectBa  MONEKYISPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBA BEILECTBA. TUINBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUITA KPUCTAUINYECKON PEIIETKH.



[TonsTre O mucnepcHbIX cucrteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPSI.
MaccoBas 10JIs1 BELLECTBA B PACTBOPE.

Knaccupukanums HEOPraHnYeCKUX COCINHECHUM. Howmenkmarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPraHUYECKUX BEILUECTB,
MPUHAIEKAMIMX K PA3JIMYHBIM KJIaccam.

Xumuyeckas  peakums.  Krmaccuukanms — XMMHYECKMX — peakumii B
HEOPraHWYECKON M OPraHMYeCKOH XMMHMH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTAX MTPH XUMUUECKUX PEAKLIUSX.

CKOpoCTh peakumu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (akTopoB. OOpaTumebie
peakuuu. XUMHYECKOE paBHOBecue. DaKTOPBI, BIUAIOLIME HA COCTOSHUE
XUMHAYECKOTO paBHOBecHs. [IpuHumn Jle [larense.

DnexTpouTryeckas aucconuanus. CUibHbIC U clla0bie 3eKTpouThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAsA, HEUTPAJIbHAS, IIETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLUH.

OKCIEPUMEHTAJIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX NPEBPALLCHMUIA:
aeMoHcTpanus Tadmun «lleproaudeckas cucTeMa XUMUYECKUX 31eMeHToB J. M.
MenpeneeBa», U3yYeHUE MOJENCH KPUCTATMYECKMX PEIIETOK, HAOMIOACHHE W
OIMUCAHUE JEMOHCTPALMOHHBIX U TAOOPATOPHBIX OMBITOB (PA3oKEHUE NEPOKCHA
BOZOPOJA B MPUCYTCTBUHU KaTAIM3aTOPA, ONMPEACIICHAE CPEIbl PACTBOPOB BELIECTB
C IOMOIIBIO YHUBEPCAITBHOIO MHANKATOPA, PEAKLIMA HOHHOTO OOMEHA), MPOBEICHUE
NPAKTHYECKOHN padoThl « BiusiHAE pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuumy.

PacuérHble 3anaun.

Pacuétel 10 ypaBHEHUSM XMMMYECKMX pPEaKUMid, B TOM  YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACYETHI C UCTIONB30BAHUEM NTOHATHUS «MACCOBAsI A0S
BEILECTBAY.

Heoprannuyeckasi xumust

Hemerayiel.  IlonokeHue HeMeTtauioB B [lepuoaMyeckoi  CHCTEME
xumuyeckux diemeHToB J[. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHUSI aTOMOB.
OU3NYECKUE CBOWCTBA HEMETALIOB. AJIOTPONUS HEMETALIOB (HA NpPUMEPE
KHCJIOPOJa, cephbl, pocdopa u yriieposaa).

XHAMHUYECKUE CBOHCTBA BAXHEHIIMX HEMETAIOB (raJIOTC€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpPEMHHS) M MX  COCAUHEHUH  (OKCHJOB,
KHACTOPOJICOACPKAMX KUCITOT, BOJAOPOIAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOKHENIITNX HEMETAIUIOB U UX COEINHEHH.

Merainel. [lonoxxeHne MetauioB B llepuoandeckoil CHCTEME XUMHUUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000J0YEK
aToMOB MeTauioB. O0mue Qusnueckue cBoicTBa MeTauioB. CIUIaBbl METAJUIOB.
DNEKTPOXUMHAYECKUIA Pl HANPSHKEHUI METAIIIIOB.



XHAMHUYECKUE CBOHCTBA BAKHEHIINX METAUIOB (HATPUM, KalWid, KajabIuH,
MarHui, ATFlOMUHUI, [IMHK, XPOM, 5KEJI€30, ME/Ib) U UX COCTMHECHUH.

OOwmme cnocoObl MOAyYeHUs: METAIOB. [I[puMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCICPUMEHTAJIBHBIE METOJbl M3YUYCHHS BEIICCTB M KX MNPCBPAIICHUN:
U3YUYEHUE KOJJIEKIIMN «MeTajuibl M CIUIaBbD», 0OPA3OB HEMETAIOB, PEUICHUE
AKCIEPUMEHTAJIbHBIX 3aJa4, HAOMIOJICHUEC M ONMHUCAHUE JCMOHCTPAIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHIA ATOMUHUS C PACTBOPAMU
KHUCJIOT U [IEJI0YEH, KAUECTBEHHBIE PEAKI[UU HA KATUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuétel maccel BeniecTBa Wi 00bEMaA ra3oB MO M3BECTHOMY KOJMYECTBY
BCIIECTBA, MAcce WM O0BEMY OJHOIO M3 YYACTBYIOIIUMX B PEAKIMU BEIIECTB,
pacuéTel Macchl (00BbEMA, KOTMUECTBA BEIICCTBA) MPOAYKTOB PEAKLMH, ECIIH OJIHO
U3 BELIECTB UMEET MPUMECH.

XHUMHUS U )KM3Hb

Ponb xumMumn B 00€CHEUECHUH SKOJIOTMYECKOM, YHEPreTUUYECKONH W MUIIEBOMN
0€30MacHOCTH, Pa3BUTHM MEAMIMHBL [IOHATHE O HAy4HBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUUYECCKAX PEAKLIUAM.

[IpencraBiaenuss 00 OOUMX HAyYHBIX MPUHIMUIAX [POMBIIIJIEHHOTO
MOMYYECHUS BOKHEUIINX BEILIECCTB.

UenoBek B MHUPE BELICCTB W MATEPUAIOB. BAKHEUIINE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKUMOHHBIC MAaTepUaibl, KPACKH, CTEKIO, KEpaMHKa,
MaTepuanbl i JIEKTPOHUKHA, HAHOMATEPUAJIBI, OPraHUYECKUE U MHUHEPAJIbHBIC
yA0OPEHHUS.

XUMHST A 3J0POBBE YEIIOBEKA. MPABUJIA MCIIOJB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia O€30MaCHOI0 UCIOJIB30BAHUS TPENAPATOB OBITOBON XUMHUH B
MOBCEHEBHOM JKU3HU.

MeKnpeIMEeTHBIE CBA3H.

Peanuzanuss MEXNPEIMETHBIX  CBS3¢H MpW  HM3ydyeHUM OOWEed u
HECOPraHWUYEeCKON XxuMuH B 11 KJ1acce OCyHIECTBRIIETCS YEPE3 MCIOJIB30BAHUE KAaK
OoOMX E€CTECTBCHHO-HAYYHBIX TOHATHH, TaKk W TOHATUANA, SBJISIOIIUXCS
CUCTEMHBIMU JJIS OTACIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11Me €CTECTBEHHO-HAYYHBIC MOHSTHS. HAY4YHBIM (DAKT, TMNOTE3a, 3aKOH,
TEOpHs, aHAM3, CUHTE3, KIacCH(UKALMs, TMEPUOJAMYHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOAETIMPOBAHUE, U3MEPEHHE, SABIICHUE.

dusuKa. Marepus, SHEPIUsl, MAcca, aroM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, PAAUOAKTUBHOCTE, MOJIEKYJIA, DJHEPIETUYECKUA YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEHIECTBA, (PU3NUYECKUE BENMYMHBI U €IMHULIBI WX
M3MEPEHUS, CKOPOCTh.



buonorust: kieTka, oOpraHuM3M, J3KOcHCTeMa, Ouocdepa, MakKpo- H
MUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAEMBbIE, TOTIJTMBO,
pPECYpCHL

TexXHONOTHS: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJTyPrus, MPOU3BOACTBO
CTPOUTEIILHBIX MAaTEepPHANIOB, CEILCKOXO3IWCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIIJICHHOCTh,  TTPOM3BOCTBO
KOCMETHYECKUX TPErnapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
AJNIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[VIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA [TPOI'PAMMBI 110 XMMHWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOy4arOUMMHUCS MPOrpaMM CPEIHEro oOmEero oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M IPEeAMETHBIM). HayuHo-mMeToamueckoi OCHOBOW  AJis
Pa3pabOTKN TUTAHUPYEMBIX PE3YJIBTATOB OCBOCHHS MPOTPAMM CPEAHErO OOIIEro
00pa3oBaHHusl SABJISICTCA CUCTEMHO-AEITELHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CUCTEMHO-ACITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEAMETA «XWUMHS» HA YPOBHE CPEIHErO
o0mero o0pa3oBaHusl BbIICICHBI CAEAYIOMIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIMUMUCS POCCUHCKONW TPAKIAHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH M CAMOOIPEACTICHHIO;

HAIAYME MOTUBALUU K OOYUEHUIO,

LIEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOECKICHUNA JTUYHOCTH HA OCHOBE
KJTFOUEBBIX HEHHOCTEN U HCTOPUYECKUX TPAAULIUAK Oa30BOH HAYKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTH OOYYaroIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEIbHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYLIUMH LETOCTHOM
CUCTEME XMMHYECKOTO 00Pa30BaHHs,

HAIAYUE MPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYPHl U CIIOCOOHOCTH CTABUTh
LEJIA U CTPOUTH KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHHS MpeAMETa «XHMHS» JOCTUTAOTCI B
€IMHCTBE Y4YeOHOM W BOCHOUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U WJCAIaMH POCCHICKOr0 TPaXAAHCKOTO OOWIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMud W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYIOIIMMHM  IMPOLIECCAM
CaMOIIO3HAHMUS, CAMOPA3BUTHUS W HPABCTBCHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jaronuxcsl.

JIMYHOCTHBIE  PE3yJIbTAThl OCBOCHMS MPEAMETa «XHUMHS»  OTPaKarOT
Cc()OPMUPOBAHHOCTh OMBITA TO3HABATENILHOM W MPAKTHYECKOH JAEATEIBHOCTH
o0yvaromuxcs Mo peajin3alid TPUHATHIX B OOMIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs1 00YYAOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPAaB U 00SI3aHHOCTEH,
YBKCHHS K 3aKOHY M MPABONOPSAIKY;

OPEJICTABICHUS O COLMAJIBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOHM TBOPUYECKOM AEATEILHOCTH MPU CO3AAHUH YUEOHBIX
MPOEKTOB, PEIICHUN YUEOHBIX M TO3HABATEIbHBIX 33144, BHIITOJHEHUN XUMUYECKHX
3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHWUMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHThI IPYTUX NP aHAIHM3€E PAa3JIMYHbIX BUIOB YUEOHOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LHEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKECHHsT K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUM W TMPAKTUUYECKOTO
NPUMEHEHUS XWMHWHW, OCO3HAHMs TOTO, YTO AOCTHKCHHS HAYKH €CTh PE3YyJIbTaT
JUIATENBHBIX ~ HAOMOJICHUH, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  TMOUCKOB,
NIOCTOSIHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

WHTEPECA U MO3HABATEBHBIX MOTHBOB B ITOJYUYECHUH U MOCIEAYIOIIEM aHAJIA3E
uH(pOpPMALMKU O NIEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHWBATh CUTYAlMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSMH,
Y IPUHAMATH OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TMOCTYNKH CBOMX TOBAPHILECH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJEACTBUH 3THUX
NOCTYIKOB,

4) popmMupoBaHHSA KYJIbTYPbI 310POBbSI:

NOHMMAHWS LEHHOCTECH 310poBOro M 0Oe3omacHoro obpasa S KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3JI0POBBIO;

coOroficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
ITOBCEAHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

NOHMMAHWS UEHHOCTM TPaBHJ WHAWBHIYAJILHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsX, YIPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUs TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHNOTPeOIEHUS
AJIKOT0J1s, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4€OHO-MCCIEA0BATEIBCKOM
JESATENIbHOCTH, OOMIECTBEHHO TIOJIE3HOM, TBOPUYECKOM W  APYyrHX BUAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI),



MHTEPECA K MPAKTUYECKOMY M3YUYECHHEO MPOQECCHIl pa3TMYHOTrO PoAa, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pPe3ysbTaraM TPYAOBO# AEATENBHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIbHOH TpPacKTOpHUU
oOpazoBanus, Oyaymed Npoeccuu W pealu3alud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH 1IEJIECO00PA3HOr0 OTHOLIEHUS K MPHUPOJAEC, KaK HMCTOYHUKY
CYILLECTBOBAHMS KM3HHU HA 3EMJIE,

NOHMMAHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATTBHON CPEIbI,

OCO3HAaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUN XUMHH JJIs
PELIEHUs BOMPOCOB PALIMOHAIBHOTO TPUPOIONONB30BAHUS,

AKTUBHOTO HENPUATHS ACWCTBHUI, TMPUHOCIAIIMX BpPed OKPYKAFOLIEH
OPUPOHOM CpeAe, YMEHMs MPOTHO3WPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;

HAIAYMUS PA3BUTOTO SKOJIOTMYECKOrO MBILUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATENBbHOCTH 3KOJIOTHYECKOHN HAMPABJICHHOCTH, YMCHHSI
PYKOBOJCTBOBATbECI MUMHU B ITO3HABATEIBHOW, KOMMYHHMKATUBHOW M COLMAIBLHOMN
OPAKTUKE, CHOCOOHOCTM M YMEHUsT AaKTUBHO NPOTHUBOCTOSATH HICOJOTHUH
xemopoouu,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

Cc()OPMUPOBAHHOCTA MHWPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHON MPAKTHUKH;

NOHAMAHWS CINEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOTO MBILIIEHUS, CO3[aHWUU LEIOCTHOTO
NPEICTABICHUS 00 OKPYXaroUIeM MUPE Kak O €AUHCTBE MPUPOIBI M YEIIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NTPOOJIEM COXPaHEHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JJIi  COBPEMEHHOM
IUBUIM3ALMN: B €€ TYMAHUCTHYECKON HAMPABICHHOCTH M B&KHOH POJIU B CO3/IaHUHU
HOBOW 0a3bl MAaTrepUaIbHOM KYJbTYPBI, PEHICHHHM TJOOAIBHBIX MIPOOJIEM
YCTOMYHABOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECCKON, MUAIIEBON U
AKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, OOCCICYEHUH YCIOBHMN
YCIIEIIHOTO TPYJa U SKOJOTHYECKH KOM(POPTHOH JKU3HH KAXKIO0T0 4eHa O0IIECTBa,;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAHHUS CYIIHOCTH METOAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CMIOCOOHOCTHM MCHOJb30BaTh
NOJTy4aeMbIC 3HAHUS U AHAIHM3Aa U OOBSICHEHUS SIBJIICHUI OKPY>KAKOIIEro MUpPa U



NPOUCXOIAIIMX B HEM U3MEHECHUH, YMEHUS 1e/1aTh 000CHOBAHHBIE 3aKITFOUCHUS HA
OCHOBE HAayYHbIX (JaKTOB U IMECIOIIMXCSI JAHHBIX C LENBIO MOTYYEHHUs TOCTOBEPHBIX
BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSTENBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peteHust npodJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

UHTEPECA K O3HAHUIO U HCCIIE0BATENBCKON NEATEIBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMM;

UHTEpECa K OCOOEHHOCTIM TPYyJa B PA3IMYHBIX c(epax MpodecCHOHANBHOM
JESATEITLHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHBIE PE3yAbTaThl OCBOCHHS YU€OHOrO MpeAMeETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BaHUS BKIIIOYAIOT;

3HaUMMble g (OPMHPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUMIUTMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHUS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTWHBI MHpa W CHCUU(PHUKY METOIOB IO3HAHUS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJIICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHLMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOPUsl, HCCIEAOBAHNE, HAOMIOACHHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUE);

YHHUBEPCAJIbHBIC YUE€OHBbIC NEHCTBUs (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBanue (YHKLMOHATBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMMXCS,
CHOCOOHOCTB oOyyaromuxcs M CIOJIb30BATh OCBOCHHBIC

MEXIACUMIUTMHAPHBIC, MUPOBO33PCHUECKUE 3HAHHUS W YHHUBEPCAIBHBIE yUCOHBIE
JEUCTBHS B ITO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMeTHbIE PE3YAbTAaTBl  OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMM W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpCAJIbHbIMH y4eOHbIMU MO3HABATEIbHBIMH
JAeCTBHAMM:

1) 6a30BbI€ JJOTHYECKHE ACHCTBHS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyAIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LEIMN JOEATEIBHOCTH, 3aJ1aBas MNapaMeTpbl W KPUTEPUH HX
JOCTIDKECHUSA, COOTHOCHATE PE3YIILTATHI AEATEIIBHOCTH € MMOCTABIICHHBIMU LIEJISIMU,

WCIIOJIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHUS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW MOHATHA W YCTAHABIMBATH WX B3aWUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS 111 OOBICHEHUS OTACHBHBIX (DAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAaHMS M KPUTEPUM Ui KIACCU(PUKANMM BEIICCTB W
XAMWYECKUX PEAKLINI,

YCTAHABIIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXKIY HW3y4YacMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACHYKTUBHBIC, IIO
AQHAJIOTWM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEYMS B PACCMATPHUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XUMHH CHMBOJIMYECKHAE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEICTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMUYECKash POopMyJia, YPABHEHHE XUMUUECKON PEaKIIK
— MPU PEIICHUU YUYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 33/1a4, MPUMEHSThH
HA3BAHHBIE MOJIEJIBHBIE MPEACTABICHUS AJIsl BBISIBJICHUS XaPaKTEPHBIX MPHU3HAKOB
M3yYaEMBbIX BEIIECTB H XUMUYECKUX PEAKIHIA.

2) 0a30BbIC HCCJICI0BATEILCKHE ICHCTBHS:

BJIQJIETh OCHOBAMM METOJOB HAYYHOIO TO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuii;

(opMyUPOBaTh UENH U 33]1a4H1 UCCIIEN0BAHUS, HCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KICHHIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOJaTh 32 XOJA0M
NPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro pe3ysbTar, (OpMyIupOBaATH
0000IEHHS W BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIBTATOB HCCIIEA0BAHNS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOHUCKY METO/IOB PELICHHUS MPAKTUYECKUX 331a4, IPUMEHEHUIO PA3JIMYHBIX METO0B
MO3HAHMSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B  PA3JIMYHBIX HCTOYHWMKAX WH(pOpManmm (HAY4HO-
NOMYJISIpHAsE JTUTEpaTypa XWMHUYECKOTO COJCP)KAHUS, CIOPABOYHBIC IMOCOOUS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
NPEICTABICHHAS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTh 17}
HENPOTUBOPEUYHBOCTD,



(opMyIMPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOABI NMPU MOUCKE W
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ady
ONpeACICHHOTO TUIIA,

npuoOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpadpuKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

MCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TPH PabOTE ¢ XUMUYECKOM
WH(pOPMALMEN: MPUMEHATh MEXKNPEAMETHBIE ((PU3NYECKUE U MATEMATHYCCKHC)
3HAKU M CUMBOJIBI, GOpMYJIbL, aOOpeBUATYPbl, HOMEHKIIATYPY,

UCIOJb30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMOM TEMBI B XOJC AUAJIOTA W/ WIH
JUCKYCCHUHW,  BBICKa3bIBaTh  MIEH, (POPMYIMPOBATH  CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPETOKEHHOM 3a1a4;

BBICTYNIATh C MPE3CHTAUMER Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU MPH BBIMOJTHEHAN
XUMHYECKOTO SKCIEPUMEHTA, TPAKTHUYECCKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
W3yYaEMbIX BELIECTB, pealn3anuu y4eOHOTO MpoeKkTa U (POpPMYyJIMPOBATh BBIBOIBI
o pe3yibTaraM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COrIACOBAaHWS TMO3HWLMNA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHECHUSIMH.

OBiageHHne YHUBEPCAJbHBIMHU PEryiSTHBHbIMH JeliCTBUSIMHU:

CaMOCTOSITENIEHO TUIAHUPOBATh M OCYIIECTBIATH CBOK) MO3HABATEIIBHYIO
JESATENIbHOCTh, ONpeAcsss €€ LeMu M 3aJadd, KOHTPOJIMPOBaTh M MO MEpe
HEOOXOMMOCTH  KOPPEKTHPOBATh MPEUIAracMblii  aJITOPUTM  AEHCTBUIM  TIpH
BBITIOJTHCHMHA YYE€OHBIX M MCCICAOBATEIbCKUX 3a7a4, BbIOMparh HauboJiee
3(p}eKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHHWHA O
BELICCTBAX U XUMUUYECCKUX PEAKIUSAX,

OCYILECTBIATh CAMOKOHTPOJIb CBOEH IEATEIILHOCTH HA OCHOBE CAMOAaHaJIn3a U
CaAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIE pE3YJIBTATBI  OCBOCHMS Kypca «OpraHMydeckas XUMHS)
OTPaXKaroT:

c()OPMUPOBAHHOCTh  MPEACTABICHUM O  XMMHYECKOH  COCTaBIISIFOUICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUAPA, POJITH XUMHAU B TO3HAHWU SABJICHAN IIPUPOIBI,



B (OPMHUPOBAHWM MBIIUICHUS W KyJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
rPaMOTHOCTH, HEOOXOIMMOM JJT1 PEUICHUS TPAKTUYECKUX 3a]1a4 U DKOJIOTMYECKU
00OCHOBAaHHOI0 OTHOLIEHHS K CBOEMY 3[0POBBIO M PUPOJHON CPENE;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAKOIINE TOHATUS (XMUMHYECKHM DJIEMEHT, aToM, JJEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAICHTHOCTb, 3JIEKTPOOTPULATEIBHOCT, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHAs), MOJIb, MOJISTPHAs
Macca, MOJIIPHBINA 00BEM, YITIEPOAHBIN CKENET, (PYHKIIMOHAIbHAS TPYIINA, PaUKal,
WU30MEPHUSL, U30MEPBI, TOMOJIOTUYECKUH PsiA, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOACPXAIINE COCIAMHEHUS, MOHOMEDP, TMOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHCHHUSI), TECOPUM MW 3aKOHBI (TCOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHMs] MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYCCKUN SI3bIK XUMHUHM, MWPOBO33PEHUYECKUE 3HAHUS,
JeKalllue B OCHOBE MOHUMAHWS NPUYAHHOCTH W CUCTEMHOCTH XWMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJICHUS O CBOHCTBAax, COCTaBE, MOJYYEHUU U
0€30MacCHOM HCIOJIb30BAHUM BAXHEHIIMX OPraHUYECKUX BEUIECTB B OBITY M
MPAKTUYECKOH JEATEIBHOCTH YEIOBEKA,

c(hOPMUPOBAHHOCTH YMEHHUA BBISBISATH XAPAKTEPHBIE MPU3HAKW MOHSITHA,
yCTaHABJIMBATh WX B3aWMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIUE MOHITHS MPU
OMHUCAHMM COCTaBa, CTPOCHUS U MPEBPAIICHUM OPraHUYECKUX COCAMHEHWIA;

c(hOPMUPOBAHHOCTH YMEHHHA HWCHOJIB30BATh XUMHUYECKYH) CHUMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpALIEHHOIA)
GopMyJl  OpPraHMYECKMX BEHICCTB W YPAaBHCHWM XMMHYECKUX  PEaKIUid,
W3rOTABIIMBATH MOJECIM MOJIEKYJ OPraHMYECKMX BEIIECTB JJIi WILTKOCTPALMU WX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOPMUPOBAHHOCTHL YMEHWH YCTaHABIMBATH MPUHAJIC)KHOCTH HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/TPynne COeAMHEHU (YIJIEBOJOPOMAbI, KHCIOPOA W a30TCOACPKAIIUE
COC/IMHCHUS, BBICOKOMOJICKYJIIPHBIC COCAVHEHMS), JlaBaTh WM Ha3BaHUS 110
cucremarnyeckoil HomeHknarype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIC
HA3BaHUSl OTACJIbHBIX OPraHMYECKUX BEHICCTB (ITWICH, MPOMWICH, allCTUJIEH,
ATUJICHTJIMKONb, TIUIEPUH, (PEeHOJ, PopManbAerul, aleTalibJCrui, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK034,
(dpyKTO3a, KpaxmaJ, EJIII0J103a, TJIUIUH );

c(hOPMUPOBAHHOCTHL YMEHUSI OMNPEACHATh BUJABl XUMHUYECKOW CBS3M B
OPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIC),

c(hOPMHUPOBAHHOCThL YMEHHUS MPUMEHSTHh MOJOKCHUS TEOPUU CTPOCHUS
opraHndeckux Bemects A. M. bytiieposa a1t 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMSI MACCHI BEILIECTB,



c(OpMHUPOBAHHOCTh YMEHU I XapaKTEPU30BaTh COCTAB, CTPOEHUE, (PU3UUECKHE
U XUMHMYECKHE CBOMCTBA THUMMYHBIX MPEACTABUTENICH Ppa3IMUHBIX KJIACCOB
OpPraHUYeCKUX BEUIECTB (METaH, 3TaH, STUJIEH, TPOMWIEH, alleTUIeH, OyTaauen-1,3,
MeTUIOyTaaueH-1,3, OCH30J1, METAHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TIIULIEPUH, (PEHOJT,
alleTalbIer U/, MypaBbUHAs U YKCYCHAsl KMCJIOTHI, MIFOKO3a, KpaxMal, U034,
AMMHOYKCYCHas KHUCJIO0Ta), WUIKOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPAaBHEHUSIMU COOTBETCTBYIOHIMX XMMHMYECKMX pEaKlMid C KCIOJb30BaHUEM
CTPYKTYPHBIX (POPMYIT,

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKH YTJIEBOAOPOAHOTO
ChIpbs (HE(PTh, IPUPOHBINA ra3, yrojib), CHOCOOB X NEPEPAOOTKU U MPAKTHYECKOE
NPUMEHEHUE TIPOIYKTOB NEPEPAOOTKH;

C(OPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUYUCIECHUS TIO XUMHUYECKUM
ypaBHEHUSIM (MacChl, 00BbEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTA
PEaKIIMK MO U3BECTHBIM MAcce, 00BEMY, KOJIMUYECTBY OJTHOTO M3 MCXOAHBIX BELIECTB
WK TPOIYKTOB PEAKIINH);

c(hOPMUPOBAHHOCTL YMEHHH BJIAJIETh CUCTEMOW 3HAHWUU 00 OCHOBHBIX
METOAAaX HAyYHOTO MO3HAHUS, UCTOIb3YEMbIX B XUMHUU NPU MU3YYCHUU BEIIECCTB U
XUMUYECKUX SIBIICHUIA (HAOMIOICHHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE),
UCMOJIb30BAaTh CHUCTEMHBIE XUMMUYECKUE 3HAHUSI ISl MPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsiX, CBA3aHHBIX C BELIECTBAMU M MX
NPUMEHEHUEM;

c(OPMHUPOBAHHOCTb YMEHMM COOIIOIATH TPaBUIIA TIOJIB30BAHUS XUMUUECKOM
NOoCyJI0i M JTabopaTOpHbIM OOOPYJIOBAHUEM, a TAKXE MpaBujia OOpalleHUs C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKIUSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUIM TMJIAHUPOBATh W  BBIMOJHATH XUMHUYECKHI
AKCHEPUMEHT (TIPEBPALLEHHS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOy UCHUE
ATUJIEHA U U3YUYECHHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKUX BELIECTB,
JeHaTypaius OeJIKOB MPU HarpeBaHUU, LIBETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBUU
C TNpaBWaMU TEXHUKHA OE30MACHOCTM MpH OOpalleHUHd C BEUIECTBAMHU U
Ja00paTOpHbIM ~ O0OPYAOBAHUEM, MPEACTABIATh  PE3YJAbTAThl  XUMUYECKOTO
JKCHEpuMeHTa B (OpME 3alMUCH YPaBHEHUN COOTBETCTBYIOUIMX pEaKIMd U
(GopMyIHpPOBATH BHIBOABI HA OCHOBE ATHX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUI KPUTHUUECKUA aHATU3UPOBATH XUMHYECKYIO
WHPOPMALMIO, TOJNYYAaEMYK) W3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAaCCOBOM
uH(popmanmu, MHTEpHET 1 ApYyTHX),

c()OPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  AKOJOTHYECKH
LEJIECO00PA3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENAX
COXPAHEHHUsI CBOETO 3/I0POBbS W OKPY’KAIOUICH MPUPOJHON CpEeabl, 0CO3HABAThH



OMACHOCTh BO3JICHCTBHMS HA >KUBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BCIIECTB, MOHMMAs cMbica nokazatens [I/IK, moscHAT Ha mpuMepax CrnocoObl
YMEHBUIEHUST W MPEIOTBPAICHUS WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA,

JUIsl OOyYaroMIMXCS C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMCHHE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TMO3HAHWS BELIECTB M
XUMHWYECKUX SBJICHUI,

JUISL  clenbix H  clnaOoBUIAIMX O0yYarolmUXCsi: YMEHHE WCHOJIb30BaTh
pelibepHO-TOUYCUHYIO cHCcTeMY 0Oo3HadyeHuil JI. Bpaiins aisd 3anucu XuMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XWMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MUPA, POJIM XUMHUU B IO3HAHU U SABJICHUNA TPUPOIBIL,
B (OPMHUPOBAHWUU MBIIUICHUS W KyJIbTYPbl JIMYHOCTH, €€ (DYHKIMOHAJIBLHOMN
IPaMOTHOCTH, HEOOXOIMMOM JJT PEUICHUS MTPAKTUYECKUX 3a]1a4 U SKOJIOTMYECCKI
00OCHOBaHHOI0 OTHOLIEHUS K CBOEMY 3[0POBBIO M MPUPOJHON CPENE;

BJIAJCHAE  CHUCTEMON  XMUMHUYECKHMX  3HAHWI, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAKOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJa, MOJib, MOJIAPHBIA OO0BEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBAJICHTHAs!, HOHHAS, METAUTMYECKAs!, BOJOPOIHAS ), KPUCTAUTMYECKAs PEIIETKA,
TANBl  XUMHUYECKUX  PEAKUUH, PacTBOpP, DJIEKTPOIUTHI,  HEICKTPOJIUTHI,
DIEKTPOIUTHYECKAA OUCCOLMALMA, OKHCIIUTENIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKON pEaKIMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEopus
BJIEKTPOJIMTUYECKON nucconumanuu, nepuoanyeckuit 3axkon /. WM. Menneneena,
3aKOH COXPaHEHMSI MACCHI BELUECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUA
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUM,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBONCTBAX,
COCTaBE, MOJIYYCHUH U O€30MaCHOM HMCMOIb30BAHUM BAKHEHIITNX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN NCITEIILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUN BBISBJISATH XAPAKTEPHBIE MPU3HAKUA TOHSITHHA,
YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITHS IMPH
OMUCAHUU HEOPTraHUYECKUX BELLECTB U UX MPEBPALICHHUIA;

c(hOPMUPOBAHHOCTHL YMEHHI HWCHOJIB30BATh XUMHUYECKYH) CHUMBOJIUKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M YPaBHEHUH  XMMWYECKMX  PEaKLUH,



cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHbIe HA3BAHUS OTACTBHBIX
HEOPraHWYECKUX BEIIECTB (YyrapHbIi ra3, YIJIEKHCTBIA ra3, aMMHAK, ramiéHas
W3BECTh, HETAUIEHAS U3BECTh, MATHEBAS COJIA, MUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISITh BAJICHTHOCTh U CTEIICHb OKHCJICHUS
XUMHYECKHAX BJIEMEHTOB B COCIUHEHMSIX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKON
CBSI3M (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKAS, BOAOPOJHAS) B COCAMHEHMSIX, THUI
KPUCTAUIMYECKOH PEIETKM KOHKPETHOTO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUTMYECKAs ), XaPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
COCIMHECHUIA,

c()OPMUPOBAHHOCTH YMCEHUIA YCTAHABIIMBATh NPUHAICKHOCTD
HEOPraHWYECKUX BEINECTB IO HMX COCTaBY K ONPEACIEHHOMY KIACCY/Tpymme
COCIMHEHMI (ITPOCThIE BEMIECTBA — METAIBI M HEMETAJIJIBI, OKCUBI, OCHOBaHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHH PACKPHIBATH CMBICII IEPUOJAAYECKOTO 3aKoHA [l
H. Menaeneesa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX 3JIeMEeHTOB 1-4 mnepuonoB Ilepuommyeckoid CUCTEMBI
xumudeckux syeMeHtoB JI. WM. MeHneneeBa, MCHOb3ys MOHATHS «S-, p-, d-
ANIEKTPOHHBIE OPOUTANINY, KIHEPTETHUECKUAE YPOBHI?, 00BIACHATH 3aKOHOMEPHOCTH
WU3MCHEHUSl CBOMCTB XMMHUYECKHX DJIEMEHTOB M MX COCIMHEHWI MO MepHojaM U
rpynmnam [leppoandeckoit cucteMel XuMHYeCKuX ateMeHToB J1. 1. Menaeneesa;

c()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHYECKAE CBOMCTBA HEOPraHMYECKMX BEHIECTB  PA3JMYHBIX  KJIACCOB,
NOJATBEPXKIATh CYIIECTBOBAHME TCHETUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMU
BELIECTBAMM C TOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECCKUX PEAKIIMIA,

Cc()OPMUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYECKHAE PEAKLUM 10
PA3IAYHBIM MPHU3HAKAM (YMCIYy W COCTaBY PEArMPyIOLIMX BEUIECTB, TETUIOBOMY
3P dexTy peakiuuu, U3MCHCHHUIO CTCICHEH OKUCJIEHUS DJIEMEHTOB, 0OPaTUMOCTH
PEAKIMH, YYACTHIO KaTaIn3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTaBIISITh YPABHCHHS PEAKLMA pa3IMYHBIX
TUIOB, TIOJTHBIC M COKPALIEHHBIE YPABHEHHSI PEAKLMI HOHHOTO 0OMEHA, YUUTHIBAS
YCIIOBUS, PU KOTOPBIX 3TH PEAKLIMK UIYT J0 KOHLA,

C()OPMUPOBAHHOCTh YMEHUI TNPOBOJWUTH PEAKLUM, TOATBEPIKAAOIINE
KAUECTBEHHBIA COCTAB PA3JMYHBIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKAE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX
BELICCTB,



cOPMHUPOBAHHOCTb YMEHMH  pACKpbIBaTh CYIIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajiaHca
JTHAX PEaKIUA;

c(OPMUPOBAHHOCTb YMEHUH OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
PeaKIMU OT PA3IMYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUUYECKOTO PaBHOBECHUSI
B 3aBUCUMOCTH OT BHENIHEro Bo3aekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKallUe B OCHOBE MPOMBILUICHHOTO MOJYUYEHUs] CEPHON KUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMNAX U
AKOJIOTMYECKUX MPOOIIEMaX XMMUYECKOTO TIPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTh YMEHHWI MPOBOAUTH BBIYMCICHHMS C MCIOJIb30BAHUEM
MOHSATHS «MACCOBasl A0JIsl BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOILIEHU ra30B MpU
XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA WM 00BEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE€ WM O0OBEMY OJHOTO M3 YUACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCChI
BEIIECTB, MPEBPALICHUS U COXPAHCHHUSI SHEPTUH;

c(OPMHUPOBAHHOCTb YMEHUM COOJIIOIATH TPaBUIIA TOJIB30BAHUS XUMUUECKOM
NOCYJI0i M JTabopaTOpHbIM OOOPYJIOBAHUEM, a TAKXKE MpaBWia OOpALEHUS C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKIUSMH IO BBINOJHEHUIO JJAOOPATOPHBIX
XUMUYECKHUX OTBITOB,;

C(OPMHUPOBAHHOCTh YMEHHUIM TMJIAHUPOBATh W  BBIMOJHATH XUMHUYECKHUI
AKCHEPUMEHT (Pa3NIo’KEHUE MEPOKCUIa BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpPENEJICHUE CPEebl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHIMKATOPA, BJIMSHUE PA3TUUHBIX (AKTOPOB HA CKOPOCTb XMMHMUYECKOW pEeaKivu,
PEAKIMM MOHHOTO OOMEHA, KAQUECTBEHHBIC PEAKLMM Ha Cyib(ar-, kapOoHaT- u
XJIOPU/I-aHUOHBI, HA KATMOH aMMOHHS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ad MO
TemaMm «MeTajuibly U «HemeTauibl») B COOTBETCTBMM C TpaBUJIaMU TEXHHUKH
0€30MacHOCTH MpH OOPAILCHUM C BEIIECTBAMH W JIAOOPATOPHBIM 000PYIOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (OpME 3amucu
yYPaBHEHMI COOTBETCTBYIOUIMX PeAKIMiA U POPMYIMPOBATH BBIBObBI HA OCHOBE 3TUX
Pe3ybTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AaHATM3UPOBATh XUMHUYECKYIO
uH(pOPMALMIO, TOJNYYAaEMYK) M3 Pa3HbIX MCTOYHHKOB (CpPEACTBA MAacCCOBOW
KOMMYHUKAIMK, MTHTEpHET U IPYyTruX);

c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMMIOAATh  MpaBWja  AKOJOTHYECKH
LEJIECO00PA3HOTr0 MOBEACHUS B OBITY M TPYAOBOH JEATENIBHOCTH B LEISX
COXPAHEHHUs CBOETO 3/I0POBbSl W OKPY’KAIOLICH MPUPOJHON CpEeabl, 0CO3HABAThH
OMAacHOCTh BO3ACUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB, MOHUMAas



cmbicn mokazarenss [1/IK, moscHAT, Ha mpUMeEpax CHocoObl YMEHBIICHUS W
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YeJIOBEKA,

Ui 00yYarOUIMXCS ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 370POBbs. YMEHHE
OPUMEHSTh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOAAX TIMO3HAHWS BEIIECTB W
XUMUYECKUX SBJICHUM,

JUISL clenbix H  cinaOoBUIAIMMX OO0yYaroUXCsi: YMEHHE WCHOJIb30BaTh
peNibepHO-TOUYCUHYI0 cUCcTeMy 00Oo3HaueHuil JI. Bpaiinsg ajig 3anucu XuMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyectBo uacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3fe/ioB H TeM uH(pposbIe
Ne n/m P Konrpoabubie | IIpakTnueckne (up )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHM4Y€CKOH XHMHUH
IIpenmer oprannueckoi xumuu. Teopust
11 A 3 0 0 https://edu.skysmart.ru/
' CTPOCHNA OPTAHIHECKI COCAMHEHII A https://resh.edu.ru/subject/29/
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesoaopoabl
21 b o 5 0 0 https://edu.skysmart.ru/
' PEACHBHBIC YINICBOAOPOAB! = A/TKAHbI https://resh.edu.ru/subject/29/
HenpenenpHble yrieBoq0pOabl: aJIKEHD, https://edu.skysmart.ru/
22 6 0 1 )
AJIKaJINEHbI, aJIKUHBI https://resh.edu.ru/subject/29/
https://edu.skysmart.ru/
23 ApOMATHHECKHE YIIEBOROPOREI 2 0 0 https://resh.edu.ru/subject/29/
IIpuponHble HCTOUHHKH YII€BOAOPOAOB https://edu.skysmart.ru/
2.4 3 1 0 .
U ux nepepadoTka https://resh.edu.ru/subject/29/
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHniecKue CoeANHEHHs
https://edu.skysmart.ru/
31 Cripret. Penon 3 0 0 https://resh.edu.ru/subject/29/
39 Anpnerunsl. KapOOHOBBIE KHCIIOTBL 7 0 1 https://edu.skysmart.ru/

CrnoxHble 3¢upbl

https://resh.edu.ru/subject/29/




https://edu.skysmart.ru/

33 Y TIeBonE! 3 https://resh.edu.ru/subject/29/
Hroro no pazneny 13
Pa3nen 4. AzoTcoaep:kamue opraHu4ecKue coeIHHeHUs
https://edu.skysmart.ru/
4.1 AMUHBI. AMUHOKHCTTOTBI. beakn 3 https//rosh odu ru/subiect/29/
Hroro no pazneny 3
Pasnea S. BeicokoMoOJIeKy IsIpHBIE COCAUHEHUS
https://edu.skysmart.ru/
5.1 IInactmaccel. Kayuyku. Bonoxna 2 hitps.//resh cdu.ru/subiect/29/
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
HanmMeHoOBaHHeE PA3A€JI0B H TEM nudposbie
Ne n/m P Konrpoabusie | IIpakTnueckue (ubp )
NPorpamMmbi Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl
Pazgen 1. Teoperuueckue 0CHOBbI XUMUH
Ctpoenue atomoB. Ilepuonnueckuii
11 3akoH u [lepuoanueckas cucrema 3 0 0 https://edu.skysmart.ru/
' XUMHYeCKUX 3jieMeHToB . K. https://resh.edu.ru/subject/29/
MenneneeBa
12 Crtpoenue Bemectsa. MHOrooOpasue 4 0 0 https://edu.skysmart.ru/
' BEILIECTB https://resh.edu.ru/subject/29/
https://edu.skysmart.ru/
1.3 XUMITIECKUE peaKuu 6 I I https://resh.edu.ru/subject/29/
HToro o pasie 13 https://edu.skysmart.ru/
pasneiy https://resh.edu.ru/subject/29/
Pazgen 2. Heoprannueckasi XuMus
https://edu.skysmart.ru/
21 Meranne! 6 0 ! https://resh.edu.ru/subject/29/
https://edu.skysmart.ru/
22 Hemeranne! 0 I 1 https://resh.edu.ru/subject/29/
73 CBs13b HEOPraHMYECKUX 1 OPTaHUYECKUX 5 0 0 https://edu.skysmart.ru/
' BEILIECTB https://resh.edu.ru/subject/29/
HToro o pasie 17 https://edu.skysmart.ru/
pasneiy https://resh.edu.ru/subject/29/
Pazgen 3. XuMHS H :KH3HDb
https: sky )
3.1 XUMHS U KU3Hb 4 0 0 tps:ffodu.skysmart.nu/

https://resh.edu.ru/subject/29/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
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HOYPOYHOE INTAHUPOBAHUE

10 KJTACC
KoaunuyectBo uacos DJIeKTPOHHbBIE
No uHu(pposbIe
Tema ypoka Konrpoabubie | IIpakTnueckne p
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
IIpenmer opraHu4eCcKON XUMHH, €€ https://edu.skysmart.ru/
1 1 0 0 .
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE https://resh.edu.ru/subject/29/
Teopus CTpOCHUSI OPraHUYECKUX
2 coenuHeHuit A. M. bytneposa, eé 1 0 0 s shysman s
a - VL DYTICPOBa, https://resh.edu.ru/subject/29/
OCHOBHBI€ MTOJIOKEHUS
IIpencrasnenue o knaccupurkanuu
OpraHUYeCcKUx BelecTB. HoMeHkmaTypa https://edu.skysmart.ru/
3 1 0 0 :
(cucTemaTuyeckasl) U TPUBUAJIbHBIE https://resh.edu.ru/subject/29/
Ha3BaHUsl OPraHUYECKUX BEIIECTB
AJTIKaHBI: COCTaB U CTPOEHUE, https://edu.skysmart.ru/
4 . 1 0 0 .
TOMOJIOTHYECKUH PsIZ https://resh.edu.ru/subject/29/
MeraH u 5TaH — npocrenine https://edu.skysmart.ru/
5 1 0 0 .
NPEICTABUTENN AIKAHOB https://resh.edu.ru/subject/29/
6 AJIKeHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 0 0 hltps:fiedu sk smart.us
' P ’ https://resh.edu.ru/subject/29/
OTujeH U NPOINUJIeH — MpocTeiine https://edu.skysmart.ru/
7 1 0 0 .
NPEICTABUTENN AIKEHOB https://resh.edu.ru/subject/29/
g IIpaxrrueckast padora Ne 1. «ITomyuenue | 0 | https://edu.skysmart.ru/

OTUJICHA U U3YUYCHUEC €TI0 CBOMCTB»

https://resh.edu.ru/subject/29/




Ankanuensl. byranuen-1,3 u

https://edu.skysmart.ru/

? meTubyTamuen-1,3. Homyuenue https://resh.edu.ru/subject/29/
CHHTETUYECKOIO Kay4dyKa U PEe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHH,

10 . A https://edu.skysmart.ru/
FOMOHOquefKHH PAA. ALCTHICH https://resh.edu.ru/subject/29/
MPOCTEUINNN MPEACTABUTEND AIKUHOB

1 Bruucnenus no ypaBHEHHIO XMMUYECKON https://edu.skysmart.ru/
peakuuu https://resh.edu.ru/subject/29/

12 Apenbl: 6eH301 U TONyoJ1. TOKCHYHOCTB https://edu.skysmart.ru/
apeHoB https://resh.edu.ru/subject/29/

13 I'enetnueckas CBsI3b yIIIEBOIOPOAOB, https://edu.skysmart.ru/
MPUHAJIEKALUX K PAa3IMYHBIM KJIACCaM https://resh.edu.ru/subject/29/
IIpupoaHble HCTOYHUKH YIIIEBOAOPOIOB:

14 brpon . y (Ill) pot https://edu.skysmart.ru/
MPHIPOAIHBI a3 M HOMYTHBIC REQTAHbIC https://resh.edu.ru/subject/29/
rasbl, He()Tb M IPOAYKTHI €€ repepadoTKu
IIpuponHble HCTOYHUKH YIJIEBOAOPOIOB:

15 prpoX N y (Ill) poa https://edu.skysmart.ru/
MPHIPOAHBIL 43 H TOHYTHRIC HEQTAHDIC https://resh.edu.ru/subject/29/
rasbl, He(pTb M IPOAYKTHI €€ repepadoTKu

16 KoHnTponbHas paboTa 1o pazaeny https://edu.skysmart.ru/
«YrneBoaopoab https://resh.edu.ru/subject/29/

17 IIpenenbHblE OMHOATOMHBIE CIIUPTHI: https://edu.skysmart.ru/
METAHOJI U 3TaHoJ. Bogopoanas cBsA3b https://resh.edu.ru/subject/29/

18 MHOroaTtoMHbl€ COIUPTBL. STUIEHTIIUKOIb U https://edu.skysmart.ru/
DIIULEPUH https://resh.edu.ru/subject/29/

19 ®DeHOJT: CTPOeHUE MOJIEKYJTbI, (Pr3ndyecKue u https://edu.skysmart.ru/
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru/subject/29/

20 Anpneruasl: popManbaerun u https://edu.skysmart.ru/

anerajgpaerun. Auerod

https://resh.edu.ru/subject/29/




OnHOOCHOBHBIE TIpeAeNbHbIE KApOOHOBBIE

https://edu.skysmart.ru/

21 .
KUCJIOTBI. MypaBbUHAsl U YKCyCHAas https://resh.edu.ru/subject/29/

2 IIpaxrrueckast padora Ne 2. «CsoiicTBa https://edu.skysmart.ru/
pacTBOpa YKCYCHOHN KHUCIOTBD) https://resh.edu.ru/subject/29/
CreapuHOBast U OJICMHOBASI KUCJIOTHI, KaK

23 MPEICTABUTENN BBICITUX KapOOHOBBIX hitps:/fedu skysmart.ru/

pen T P https://resh.edu.ru/subject/29/
KHCJIOT

24 MpbLia Kak COJIM BBICIIUX KapOOHOBBIX https://edu.skysmart.ru/
KHCJIOT, UX MOIOIIEe NEeUCTBIE https://resh.edu.ru/subject/29/
CrnosxHbie 3(UpPhI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX hlips. ushy s,

P - HAp https://resh.edu.ru/subject/29/
3¢upoB
Kupsbl: runponus, npUMeHEeHHe, https://edu.skysmart.ru/

26 )
Ouonoruveckas poJib KUPOB https://resh.edu.ru/subject/29/
YTaeBoabl: COCTaB, KJIACCU(UKALIUS.

27 BakHeiimme nmpeacTaBuTENN: TIIIOKO3a s shysman s

pen T ’ https://resh.edu.ru/subject/29/
bpykTo3a, caxaposa
Kpaxman n nennrono3a kak OpupoOIHbIE https://edu.skysmart.ru/

28 .
MOJIAMEPHI https://resh.edu.ru/subject/29/
KonTponpHast paborta no paszuen

29 <<KI/ICJI')IO 01ICO pe Ka I/Iel()) FEHI/I}:{eCKI/Ie blips. ushy s,

poAconepall P https://resh.edu.ru/subject/29/
COCTMHECHUSD)
30 AMUHBI. METHJIAMUH U aHUJINH blips. ushy s,
' https://resh.edu.ru/subject/29/
AMUHOKHUCIIOTHI Kak am(poTepHbIe
https://edu.skysmart.ru/
31 OPraHUYECKHUE COCTUHEHHUS], UX

ounosioruueckoe 3HaueHue. [lenruapl

https://resh.edu.ru/subject/29/




benku kak npupoaHble

https://edu.skysmart.ru/

32 1 .
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS https://resh.edu.ru/subject/29/
OcHOBHbIE OHATUSA XUMHH https://edu.skysmart.ru/

33 . 1 .
BBICOKOMOJIEKYJIAPHBIX COEAUHEHUIN https://resh.edu.ru/subject/29/
O

y CHOBHBIE METOZbI CHHTE3a ) 1 https://odu skvsmart r/
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI. hits-//rosh edu ru/subject/29/
IInactMaccsl, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOT'PAMME




11 KVIACC

KosauuectBo uacos DJIeKTPOHHbBIE
Ne uudposbie
Tema ypoxa Kourpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
XUMHUUECKUHN 3JIEMEHT. ATOM. DJIEKTPOHHAs https://edu.skysmart.ru/

1 1 0 0 )
KOH(UTYpaLIHs AaTOMOB https://resh.edu.ru/subject/29/
Ilepunoanueckuii 3axon u Ilepuoanueckas

5 cucTeMa XuMHIeckux saemMeHToB J[. U, | 0 0 https://edu.skysmart.ru/
Menneneesa, X CBsI3b C COBPEMEHHOMN https://resh.edu.ru/subject/29/
TEOpPUEH CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U UX COETUHEHUH 10

3 rpynnaM u nepuoaam. 3HaueHue | 0 0 https://edu.skysmart.ru/
MEPUOANYECKOIO 3aKOHA U CUCTEMBI https://resh.edu.ru/subject/29/
xumudeckux anemeHToB /[ 1. Menneneera B
Pa3BUTHH HAYKHU
Crtpoenue BemecTBa. XUMUYECKas! CBSI3b, €€

4 eXAHIEMEL 06DAZ0BA OBATEHTHOM 1 0 0 https://edu.skysmart.ru/

BH/IbI, MEXaHU3MBbI BAaHUSI KOBAJICHTHOM .

a P https://resh.edu.ru/subject/29/
cBs3u. BogopoaHas cBsizb
BaneHTHOCTB. DNEKTPOOTPULIATENILHOCTb.

5 Crenens okucnenus. Bemecrsa | 0 0 https://edu.skysmart.ru/
MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOIO https://resh.edu.ru/subject/29/
CTPOCHUS
ITonsTue o aucnepcHbix cucremax. UCTuHHbBIE

https://edu.skysmart.ru/
6 Y KOJUTOMAHBIE pacTBOpbL. MaccoBas nost 1 0 0

BEILECTBA B PACTBOpPE

https://resh.edu.ru/subject/29/




Knaccugukanusi ¥ HOMEHKIaTypa
HEOPraHWYEeCKUX coennuHeHui. I eneTnueckas

https://edu.skysmart.ru/

7 .
CBsI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHbIX https://resh.edu.ru/subject/29/
KJIACCOB
Knaccupukaums XUMUIECKUX PEaKIii B
HEOPTraHU4YEeCKON U OPraHU4eCKON XUMHUH.
3 34KOH COXDAHE ACChI BOlLIECTE: 33KO https://edu.skysmart.ru/
KOH COXPAHEHUsSI MacChl B TB; 3aKOH )
P B ’ https://resh.edu.ru/subject/29/
COXPaHEHHUs U MpeBpaLleHus SHEPTUU NIpU
XHUMHUYECKHUX PeaKLUsIxX
9 Ckopoctb peakimu. OOpaTuMbie peaKIum. https://edu.skysmart.ru/
XHUMHUECKOE PAaBHOBECHE https://resh.edu.ru/subject/29/
IIpakTrueckas padora Ne 1. «Bnusaue
10 a3JMYHBIX (PAKTOPOB HA CKOPOCTh hitps://odu.skysmart.w/
P . P P https://resh.edu.ru/subject/29/
XHUMHUYECKON peaKLum»
OnexTponuTtnueckas auccounanus. [lonsarue
1 0 BogoponHoM nokasarene (pH) pacTsopa. https://edu.skysmart.ru/
Peaxiuu nonHoro oomena. I'maposms https://resh.edu.ru/subject/29/
OpraHUYEeCKUX U HEOPraHMYECKHUX BEIEeCTB
OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUH.
12 o e 06 BIEKTDONH3E DACILIABO https://edu.skysmart.ru/
HATU JIEKTPOJIH IJ1aBOB U .
. P P https://resh.edu.ru/subject/29/
pacTBOpOB coJei
13 KonrponpHas paboTta 1o pazaeny https://edu.skysmart.ru/
«Teopernyeckre OCHOBbI X UMUIDY https://resh.edu.ru/subject/29/
Merannel, ux nonoxenue B [leppuognaeckon
cucTeMe XumMuieckux anemeHTos /1. K.
https://edu.skysmart.ru/
14 MenpeneeBa 1 OCOOEHHOCTH CTPOCHUS

atomoB. O0mue pusnyeckue CBONWCTBA
MeTaJlIoB

https://resh.edu.ru/subject/29/




Cnnasbl METaJIOB. DJNEKTPOXUMUYECKUH P

https://edu.skysmart.ru/

15 .
HaIpPsKEHUH METaJIOB https://resh.edu.ru/subject/29/
XUMHUYECKUE CBOMCTBA BAXKHEHIINX METAJLJIOB

16 (naTpnt, Kaymi, Ka S MALHI https://edu.skysmart.ru/

HATPUH, KaJUi, KaJbIUil, MAarHUHA .
putt, N ’ L, . ’ https://resh.edu.ru/subject/29/
ATIOMUHHI) U UX COeIUHEHUN

17 XHUMHUECKHEe CBONCTBA XPOMa, MEAU U UX https://edu.skysmart.ru/
COEAUHEHHI https://resh.edu.ru/subject/29/

18 Xumudeckue CBONCTBA IIMHKA, JKejle3a U UX https://edu.skysmart.ru/
COEAUHEHHI https://resh.edu.ru/subject/29/
IIpakTrueckas padora Ne 2. "Pemenne

19 cre eHTa sanat [0 TeMe https://edu.skysmart.ru/
SKCIIEPUMEHTAIBHBIX 9 110 TeM .

P a https://resh.edu.ru/subject/29/
«Metamnbm"
Hemetanbl, UX NOJIOKEHUE B

20 Ilepuoanueckont cucteMe XMMUYECKUX https://edu.skysmart.ru/
snemenToB /1. . MenneneeBa u 0COOEHHOCTH https://resh.edu.ru/subject/29/
CTPOEHUsI aTOMOB
@usnyecKkue CBONCTBA HEMETAJIOB.

1 A ( https://edu.skysmart.ru/

JIIOTPOIHS] HEMETAIIJIOB (Ha MPUMeEpe .
P pumep https://resh.edu.ru/subject/29/
KHCTIopona, cepul, hocdopa u yriepoaa)

2 XUMHUYECKUE CBOMCTBA raJION€HOB, CEPBI U UX https://edu.skysmart.ru/
COEAUHEHUI https://resh.edu.ru/subject/29/

3 XuMudeckue cBoWCTBa a30Ta, hocodpa u ux https://edu.skysmart.ru/
COEAUHEHUI https://resh.edu.ru/subject/29/

24 XHUMHUeCKue CBONCTBA yIiepoaa, KpEMHUsS U https://edu.skysmart.ru/

WX COEANHECHUI https://resh.edu.ru/subject/29/

25 IIpumenenune BaXXHEHIINX HEMETAIIIOB U UX https://edu.skysmart.ru/

COeqUHEeHUN

https://resh.edu.ru/subject/29/




O0o001eHHe U cUCTEMAaTHU3aLUs 3HAHUH 110
Teme «Hemerassy. Briuucienus mo

https://edu.skysmart.ru/

26 1 )
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U https://resh.edu.ru/subject/29/
TEPMOXUMHUYECKUE PACUETHI
[IpakTrueckas padora Ne 3. «Pemenne

77 1 https://edu.skysmart.ru/
JKCTICPHMCEHTATIDHDIX 3afIat 1O TOME https://resh.edu.ru/subject/29/
"Hemetanner"»

28 KonTponbHas pabora mo temam «MeTaib U 1 https://edu.skysmart.ru/
«Hemerannbny https://resh.edu.ru/subject/29/

29 Heoprannueckue n OpraHn4eCKUe KUCIOTHI. | https://edu.skysmart.ru/
Heoprannueckue u opraHun4ecKrue OCHOBaHUS https://resh.edu.ru/subject/29/
AMdoTepHbIe HEOPTAHUIECKUE

30 opra"Huydeckue coenuHenus. ['enernueckas | https://edu.skysmart.ru/
CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX https://resh.edu.ru/subject/29/
BELLECTB
Ponp xumun B obecrieueHnn SKOIOrnIeCKOH,

31 N 56 1 https://edu.skysmart.ru/
SHEPreTUYEeCKON U MUILEBON 0€30MacHOCTH, hitps.//rosh cdu rw/subject/29/
Pa3BUTUHU MEIULINHBI
IIpencraBnenust 06 oOMMX HAYYHBIX

32 ber n Y 1 https://edu.skysmart.ru/
HpHHHI:IHaX MPOMBILLICHHOTO HOTYHEHIA https://resh.edu.ru/subject/29/
BAKHEUIINX BELIECTB

33 q 1 https://edu.skysmart.ru/

CIIOBCK B MHPE BOIECTE 1 MATCPHATOB https://resh.edu.ru/subject/29/

34 X 1 https://edu.skysmart.ru/

FIMILEL M 310pOBBE HEnoBeka https://resh.edu.ru/subject/29/
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

» Xumus, 10 knace/ 'adpuensn O.C., OctpoymoB U.I'., Cnankos C.A.,
AxnmonepHoe o0mectBo «M3narensctBo «lIpocBemieHne»

» Xumus, 11 knacc/ I'adpuensa O.C., OctpoymoB U.I'., Cnankos C.A.,
AxnuoHepHoe obmectBo «M3narensctBo «lIpocBemieHne»

KOJUIEKLIUM: MUHEPAJIOB TOPHBIX OPOJ, METAJUIOB U CIUIABOB, OKCHJIOB,
KHUCJIOT, OCHOBAHUWMA, COJIEH, B TOM YMCJIE U MUHEPAJIbHBIX YA0OPEHMI, a TaKkKe
KOJUUIEKIIUM OPraHUYeCKUX BELECTB U MATEPUAIOB. MOJIENIN: aTOMOB, MOJIEKYI,
KPHUCTAJLIOB.

Tabmmuel: [leppoanyeckas cucreMa XUMHUYECKUX 311eMeHTOB J[. UL
Menpeneea, Tabnuia paCTBOPUMOCTH, SJIEKTPOXUMUYECCKUH Pl HAMPSIKCHHS

MCTAIIOB

METO/IMYECKUE MATEPUAJIBI JIUISA YUUTEJISA

O. C. I'a0Opuensn, U. B. Tpuryouak. Xumus. COOpHHK 33714 U
ynpaxxaenuid. 10 kmace. bazoBblil ypOBEHB.

O. C. I'abOpuensn, U. B. Tpuryouak. Xumust. COOpHUK 3a7a4 U

ynpaxHenuid. 11 kiace. ba3oBelil ypOBEHb.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



http://www.hij.ru/. XKypHan « XumMus 1 5KU3Hb»
http://c-books.narod.ru. JIuteparypa no xumum.
http://1september.tu/. Kypuan «IlepBoe ceHTIOps»
http://uchi.ru

http://www.yaklass.ru

https://m.edsoo.ru



