JIOKYMEHT MOAMUCAH
SNEKTPOHHOW NOAMUCHIO

Ceptucbukar: 01A799430069B088954D1BEA12FI3FBCBE
Bnapgeneu: BAHHbIX HAHA JIEOHVOOBHA
[Oeiicteutenex: ¢ 25.08.2023 go 25.11.2024




NOACHUTEJBHASA 3AITHCKA

[TporpaMmMa 1O XMMHH Ha YypoBHE cpeaHero ofmero oOpa3oBaHHA
paspaboTraHa Ha ocHoBe DeaepampHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
o0pasoranvm B Poccriickoii Denepanmm», TpeOOBaHHN K pe3yibTaTaM OCBOCHUS
denepanbHOii 00pa30BaTENbHOM MPOTPaMMBI CPEAHEro 0O0mIero o0pa3oBaHUA
(®OIT COO), mpencrapneHHBIX B  DeAcpanbHOM  TOCYAAPCTBEHHOM
obpazoBarensHOM cranaapre COO, ¢ yuérom KoHnenuu npenoaaBanus yaeOHOro
npeaMeTa «XuMua» B 00pa30BaTenbHEX Opranmsanusx Poccmiickoit denepaunmmy,
PEANM3YIOIIX OCHOBHBIE 00pa30BaTEIbHbIC MPOrPaMMEl, H OCHOBHBIX ITOJIOJKCHMIA
«Crpareruu pasutus Bociutanus B Poccuiickoit denepauu Ha niepuon o 2025
roga» (Pacnopsokenue I1pasurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IIOAXOJOB K pa3paboTKe MpOrpaMMEl IO XMMHH, K OIIPEICIICHHIO
o0mieit cTparernu 00y4eHHs, BOCIIMTAHUA H pa3sBUTHA 00ydaromuxcs CpeACTBaMU
yueOHOrO nmpeamera «Xumus» 4iia 10-11 knaccop Ha 6a30BOM YPOBHE COCTABMIH
KOHUenTyanbHele nonoxkeHus ®I'OC COO o B3aHMOOOYCIIOBICHHOCTH LENE,
COMCPXKAHMUA, pPe3yJIETaTOR o0yueHHA M TpeboBaHHH K YPOBHIO NOJTOTOBKH
BHIITYCKHUKOB.

XAMAYECKOE o0pa3oBanue, HOJTy4aeMoe BBIITY CKHAKAMHA
00meo0pa3oBaTeIbHOM  OpPraHM3amid, SBIACTCA HEOTHEMIICMOM YacTBl0 HX
oOpazoBaHHOCTH. OHO CIOYXKHT 3aBEpHIAIONMM JTAallOM peald3allid Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIIOUYCBHIX LEHHOCTEH, NPHCYIUX
LCNOCTHOH CHCTEME XHMHWYECKOro OOpa3soBaHMA. OTH ICHHOCTH KacaroTcd
MO3HAHAA 3aKOHOB MPHpPOAE!, ((OPMHAPOBAHNA MUPOBO33PSHAS B 00MEH KyJIBTYPEI
9EI0BEKA, a TAKKE YKOIOTHYECKH 00OCHOBAHHOTO OTHOIICHNS K CBOEMY 3A0POBHI)
U TpUpOAHOH cpene. Peammsyercs xmMuueckoe oOpasoBanue O0ydarOmmxcs Ha
YPOBHE CpeAHEro 0011ero 06pazoBaHHs CPEACTBAMH YU€OHOrO IIpeaMeTa « XUMHS»,
COJICPKaHUE H TNMOCTPOCHHE KOTOPOI'O OIPEACICHHl B MpOrpaMMe IO XHMHH C
y4¢TOM CHEUM(HKH HAyKM XHMHH, €€ 3HAYCHHA B IIO3HAHMHM IIPHPOABI H B
MaTE€pHATBHOM JKH3HE 00IIECTBa, a TAKKE C YUETOM OOMMX Leeii U IPHHLHUIOB,
XapaKTEpHU3YIOIMNX COBPEMEHHOS COCTOSHHE CHCTEMBI CpEAHEro oOImero
ofpazoBanua B Poccuiickoii Deaepanyn.

XAMHAS KaK 3IEMEHT CHCTEMBI €CTECTBEHHBIX HAYK WTPaeT 0co0yio poib B
COBPSMCHHO!N IMBHIM3AIWY, B CO3MAHNHA HOBOH 0a3bl MATEPHANBHONH KYJIBTYPHL
Ona BHOCHT CBO# BKJTaZ B (POPMHPOBAHVE PALIHOHATEHOIO HAYYHOTO MBINUICHAS, B
CO3JaHHE IICIIOCTHOTO IIPEICTABICHUA 00 OKpPY)KAIOIIEM MHpPE KaKk O €IHHCTBE
IPHPOAL M YENoBeka, KoTopoe GopMHpYETCs B XMMHH Ha OCHOBE IIOHHMAHHA
BEIICCTBEHHOIO COCTaBa OKPY’KAIOIIETO MHpa, OCOSHAHMS B3aUMOCBA3H MEXIY
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH M BO3MOXKHBIMH 00JIaCTAMH IIPUMECHEHHS.



TeCHO B3aHMOACHCTBYA ¢ APYTAMH €CTSCTBCHHBIMYM HAyKAMH, XUMHS CTAJIA
HEOTHEMJIEMOH 9aCThE) MUPOBOH KyJIbTYPEI, HCOOXOAAMBIM YCJIOBUEM YCIESITHOTO
TPYAA ¥ SKH3HM KaXAOro wicHa oO0mecra. COBpeMEHHAs XMMHA KAK HAyKa
CO3HIATENIbHAA, KAaK HAyKa BBEICOKHX TEXHOJOTHN HAMNPABICHA HA PEIICHHE
rmo0aneHBIX MPOOIEM YCTOWYMBOTO PAa3BHTHA YEIOBEYECTBA — CHIPBEBOM,
3HEPreTHYECKOl, NUIIEBOi, SK0IOrHYecKoi 6€30IIaCHOCTH B OXpaHbl 310POBBA.

B coorBercTBME ¢ OOMMMM IIEIAMH U INPHHUWNAMH CpeIHEro o0mero
oOpa3opaHus coaepkanue npeaMera « XuMusm» (10—11 kmaccel, 6a30Bblii YPOBCHE
U3y4YECHHUS) OPUCHTHUPOBAHO IIPEUMYINECTBEHHO Ha 0OIIEKYIBTYPHYIO IIOATOTOBKY
ofydJarommxcs, HeoOXOIMMYID MM i1 BHIpabOTKHM MHPOBO33PEHYECKUX
OPUEHTIIPOB, YCHOEIMHOTO BKIIOYEHHA B JKU3Hb COOUYMA, TPOAOIDKECHHS
00pa30oBaHid B Pa3NMYHEIX 00ACTAX, HE CBA3aHHEIX HEMOCPEACTBCHHO ¢ XUMUCH.

Cocrapnaromumu  mpeaMera «XUMHS» ABIAIOTCA 0a3OBBHIE KYPCHL —
«Oprasmueckas xuMus» H «O0mas W HEOPraHWYECKas XAMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMs KOTOPHIX SBJIAIOTCA OCHOBH 6a30BOif HaykH: CHCTEMa
3HAHHH [0 HEOPraHUYECKOM XHMHUH (C BKIIOUYECHHEM 3HaHMI U3 ofIeli XuMuK) U
opranudeckod xumuu. GopMHpPOBaHHE JAHHOM CHCTEMBI 3HAHHI NpH H3Y4YCHHH
npeaMeTra 0OECTIEYHBACT BO3MOXKMOCTh pAcCMOTPEHHS BCEr0 MHOroo6pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHUH XHUMHH.

Crpykrypa comepxkaHua KypcoB — «OpraEmueckas xumusy u «OOmasa u
HeopraHmpdeckas XHMHS» cQOpMHpOBaHa B MporpaMMe IO XMMHMH HAa OCHOBE
CHCTEMHOIO IIOAXOJa K WH3y4YeHMI0O y4eOHOro MarepuHana H oOYCIIOBJIEHA
HCTOPHYECKH OOOCHOBAaHHBIM  pPa3BHUTHEM 3HaHHM Ha  ONpEeAENEHHBIX
TEOPETHYECKHX YpOBHAX. Tak, B Kypce OpPraHHYECKOH XHMHM BEILECTBA
pPacCMaTpUBAKOTCS HA YPOBHE KIACCHYECKOHM TEOPHMH CTPOCHHS OPraHWYEeCKHUX
COCIHHEHMH, a TakKe HA YPOBHE CTEPEOXHMHYECKMX H JJICKTPOHHBIX
NPSACTABIICHAN O CTPOCHIH BEIIECTB, CBEACHNA 00 H3YyYaeMBIX B Ky PCE BEIIECTBAX
HAKTCA B PA3BHTUH — OT YIICBOAOPOAOB A0 CIIOXKHBIX OMOIOTMYCCKA AKTHBHBIX
coeiuHeHW. B  Kypee opraHMYeckoil XHMHMH  NOJAY4Yal0oT  pa3BHUTHE
c(OpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsd NEPBOHAYAIBHEIC
IPEACTABICHUSA O XUMHYESCKOH CBA3H, KacCUQUKAUMOHHEIX IIPU3HAKaX BELIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XMMHUYECKOI PEaKITUH.

[Ton HOBEIM yrJIOM 3peHHA B 1npeaMere «XuMHA» 06a30BOro ypoBHA
paccMaTpUBACTCA W3YUYCHHBIH HA YPOBHE OCHOBHOrO o0mero ofpazoBaHus
TCOPSTHICCKUI Marepuan #  (PaKTOJIOTHYCCKHE CBEACHMA O BEHNICCTBAX H
XHMHAYECKOH peakmym. Tak, B 9acTHOCTH, B Kypce «OOmas H HEOPraHWIeCKad
XAMAS» OOYUYAIOMHAMCA NPEAOCTABIIACTCA BO3MOXKUOCTE OCO3HATH 3HAUYCHUEC
HNCPHOAMYECKOTO 3aKOHA ¢ OOMETCOPETHYSCKUX W METOMONIOTHYCCKAX MO3UIAN,



rIyOXke TOHATE WCTOPHYECKOS M3MCHCHHE (YHKOMI 3TOr0 3akOoHA — OT
obo0maromeit 10 00BACHAIOMESH H NPOrHO3MPYOMEH.

Enpmas cucTeMa 3HaHWH O BAOKHEHINNX BEIIECTBAX, HX COCTABE, CTPOCHHW,
CBOWCTBAX H NMPHUMEHCHWH, 4 TAKKE 0 XHMHUYCCKHX PEAKOUAX, HX CYIMHOCTH H
3aKOHOMEPHOCTAX NPOTEKAHUA AONOMHAeTCA B Kypeax 10 | 11 kiaccoB sneMeHTaMu
COICP)KAHHA, UMCIOIIMMH KYIBTYpPOJIOTHYECKHUH M MpPHKJIATHON Xapakrep. OTH
3HAHUA CMOCOOCTBYIOT MOHMMAHHIO B3aHMOCBA3H XHMMH C JPYTHMH HayKaMH,
PacKphIBaIOT €& poJib B O3HABATENbHOM H MPAKTHYECKOl NeATENIHHOCTH YEI0BeKa,
CIIOCOOCTBYIOT BOCIIHTAHHMIO YBAKEHUA K IIPOLIECCY TBOPYECTBA B 06JIACTH TEOPHH
U NIPAKTHYECKUX TIPIWIOKEHUI XMMIH, NOMOTaloT BHITYCKHUKY OPMEHTHPOBATHCS B
OOIIECTBCHAO H JIMYHOCTHO 3HAYHMBIX NPOONEMax, CBA3aHHBIX ¢ XAMUEH,
KPHTUYECKA OCMBICTTHBATE MA(GOPMAIUIO ¥ MPAMEHATD €€ I TONOTHCHIS 3HAHWM,
peIIeHAs HHTEIJICKTY ATBHBIX U HKCIIEPUMEHTANIBHBIX HCCIS0OBATENECKAX 33124, B
IENIOM COACPKAHWE y4YeOHOr0 npeaMera «XHMHsS» JAHHOTO YPOBHSA W3y4CHUS
OpPUEHTHPOBaHO Ha (opMUpOBaHHE Y 00yUAIOMMXCA MUPOBO33PEHYECKOH OCHOBBI
I8 TOHWMaHHS Qumocodckux HAeH, TakMX Kak: MAaTepHAbHOE EIHHCTBO
HEOPraHM4YeCKOro ¥ OPraHH4ECKOro MMpa, 00yCIIOBIEHHOCTD CBOHCTB BEIIECTB UX
COCTaBOM H CTPOCHHEM, II03HABAEMOCTh IPUPOJHEIX ABICHHUH My TEM SKCIIEPUMEHTA
U pEUICHHUA IPOTHBOPEYM MEXITy HOBBHIMEH (akTaMM M TEOPETHYCCKUMHU
TpeMOCEUTKAMH, OCO3HAHAE POJIM XMMHAM B PEIICHUH SKOJIOTHYSCKUX MPoOIieM, a
TaK)ke NpobneM cOEpEeKEHHS FHEPTETHIECKUX PECYPCOB, CHIPbS, CO3ZJaHMSA HOBBIX
TEXHOJIOTHI 1 MaTE€pHAIIOB.

B munane pemeHHs 3aAa4 BOCNHUTAHHA, pa3sBHUTHA M  COLMAIH3ALMH
o0ydalomuxcs MPUHATHIE IIPOrpaMMoOlf MO XMMHM IOAXOABl K ONpPEACNICHHUIO
COACPKAHHS H TOCTPOCHHA MPEAMETA MNPEAyCMATPUBAKOT (POPMHPOBAHHE
YHUBEPCAITBHBIX YICOHBIX JCHCTBHAN, AIMESIOMMX 0a30BOE 3HAYCHUE T PA3THYHBIX
BHAOB ACATCNIBHOCTH. pemeHua npodneM, DOHCKA, aHamm3a u  00paboTkm
uA(OPMAHHA, HEOOXOOAMBIX M NPUOOPETCHHS OMBITA MPAKTHYCCKOW H
HCCEAOBATENECKON JEATENPHOCTH, 3aHHMAIOIICH BaXHOE MECTO B IO3HAHHH
XHMMH.

B mpaktHke npenojaBaHHsA XWMHH Kak Ha YPOBHE OCHOBHOIO 0OIIEro
o0pa3oBaHud, TaK H Ha YPOBHE CpeaHero o0mero oOpa3oBaHus, IpH ONMpeAcICHHN
COICPXKATCNIbHOM XapakTEpUCTUKH LENCH H3ydeHHA IIpeAMETa HAHPaBJICHHEM
NCPBOCTENCHHON 3HAYAMOCTH TPAAWIHOHHO MPHU3HAETCA (POPMIIPOBAHHE OCHOB
XAMHAYECKOM HAYKU Kak OONACTH COBPEMEHHOTO €CTSCTBO3HAHMS, MPAKTHICCKOM
ACATECIIEHOCTH YENOBEKA H KAK OAHOIO W3 KOMIOHEHTOB MHPOBOH KyneTypel. C
METOAHYCCKOM TOYKM 3PEHHS TAKOH MOAXOM K ONPEACIHCHHIO NENCH H3ydCHHS
IpeAMETA SBIACTCA BIOJIHE ONPABJAHHEIM,



CornmacHO mAHHOH TOYKE 3PCHHA TTIABHBIMU LEJAMH W3yYCHHS NPEAMETA
«Xamms» Ha 6a30B0M ypoBHE (10 —11 KJ1.) ABNAIOTCS:

o (OpMHPOBAHHE CHUCTEMbl XHMHYECCKAX 3HAHMHA KAk BaKHCHIEH
COCTABJLIIOMIEN €CTECTBCHHO-HAYYHOH KApPTHHEI MHpa, B OCHOBE KOTOpPOM
JIEKAT KIIOYEBHIC MOHATHA, (PyHAAMEHTAIBHEIC 3aKOHEI M TCOPHU XWMWH,
OCBOCHHE S3bIKA HAyKH, YCBOCHME M IIOHHMAHHE CYIIHOCTH JNOCTYIIHBIX
00001meHni MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE ¢ MCTOPUCH UX
Pa3BUTHA U CTAHOBIICHNS,

» (QopMHpoBaHHE U pa3BHTHE IPEACTABICHHI O HAYYHBIX METOIaX MO3HAHUA
BEILIECTB U XMMHYECKHX peakuuii, HeoOXOIHMBIX JUI1 NPHOOPETEHUS YMEHUIA
OPHECHTIPOBATECA B MHPE BEINECTB H XWMHYCCKHX SBJICHHN, HMEIONINX
MECTO B MPIPOAE, B MPAKTHYCCKOH H NOBCCAHCBHOM JKH3HM,

e DPa3BUTHE YMEHHIA U CIOCOOOB ASATETBHOCTH, CBA3aHHBIX ¢ HAOMIOACHAEM H
OOBACHCHHEM XHMHYECKOTO SKCIEPHUMEHTa, COOMIOACHHEM IMPABHII
6e3omacHOro oOpalieHus ¢ BEIECTBAMH.

Hapsany ¢ 3tuM, coaepkaTenbHas XapakKTEpUCTHKA LICNICH U 3a0a4 H3yYeHUS
IIpeIMETa B NpOrpaMMe Mo XHMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH C
HOBBIMH IIPHOPHUTETaMHM B CHCTeMe cpeaHero obmiero obpasopamus. CeronHs B
IIpeToJaBaHUH XUMUH B GOJBIICH CTENECHH OTIAETCA NPEIHOYTEHHE [IPAaKTHYCCKOM
KOMIIOHEHTEe COmepkaHua OOydYeHHWs, OpPUCHTHPOBAHHOW HA TIOATOTOBKY
BBEIYCKHUKa 00meoOpa3oBaTeNbHOl OpraHM3alMi, BIaJCIOIIero He HabGopoM
3HaHWM, a QYHKUMOHANBLHOH IPaMOTHOCTBIO, TO €CTh cnmocobaMu U YMEHHSIMH
AKTUBHOIO MOIYYEHHs 3HAHUH ¥ NPUMEHEHUA UX B PEAIbHON XKU3HH /I pEelICHHA
IIPaKTUYECKUX 3a4a4.

B ¢Bs13¢ € 3THM IIpH H3Y4YSHHY NPEAMETa « XHMHSD) JOMUHHPYIOIIEE 3HAYCHAE
IPHOOPETAOT TAKKE LETH H 33Ja49H, KAK:

amanTanua O0y4arOmAXCa K YCIOBASM JHHAMUYHO PA3BHBAIOMIETOCA MIIPA,
(opMHEpOBAHAE  HHTCICKTYAlbHO  PasBHTOM  JIHMYHOCTH, TOTOBOH K
caM000pa30BaHuIO, COTPYAHHYECTBY, CAMOCTOATENLHOMY NMPHHSATHIO MPaAMOTHBIX
pemieHUi B KOHKPETHBIX KH3HEHHBIX CHTyaLUAX, CBA3AHHBIX C BEIICCTBAMH M HX
IIPIMEHECHUEM;

dopMupopaHre y oOydalommXcs KIIOYEBBIX HABBHIKOB  (KJIFOYEBBIX
KOMIICTCHIIHIT), MMEIOMMX YHHBEPCAJIBHOE 3HAYCHHE U1 pa3MYHBIX BHIOB
ACATSIIbHOCTH. PEIICHAS mpoOiieM, MOMCKA, aHammsa U 00paboTkn HH(oOpManmy,
HEOOXOMMMBIX I NPHOOPCTEHHA ONBITA ACATENBHOCTH, KOTOPas 3aHHMACT BXKHOE
MECTO B NMO3HAHAM XWMHH, a TAKOKE IS OLCHKH ¢ MO3MIHNA SKOIOTHYCCKOH
0€30MacHOCTH XapaKTepa BIMAHHAS BEIIECTB M XMMIYCCKHAX MPOLIECCOB HA OPraHU3M

YCTIOBCKA U MPIPOIHYIO CPCAy,;



Pa3BATHE MO3HABATEJILHBIX HWHTEPECOB, MHTCIUICKTYABHBIX W TBOPYSCKHUX
croco0HOCTEH 00Y9arOmEXCA: CIOCOOHOCTH CAMOCTOATENIEHO NPHOOPETATE HOBEIE
3HAHHAA IO XAMHWH B COOTBETCTBHYU € XKH3HCHHBIMU NOTPEOHOCTIMY, HCTIONB30BATE
COBPEMEHHBIC MH(DOPMAMMOHHEIC TEXHOJIOTUA AJI MOMCKA M aHAIN3a Y4eOHOU |
HAYYHO-NIONYIAPHOH HHPOPMALMA XUMUICCKOTO COACPKAHNS,

($OpMHPOBAHUE U Pa3BUTHE Y 0OYJAIONIMXCS aCCOLUATHBHOTO H JIOTHYECKOTO
MBIIUICHUA, HAOMI0AaTEMBHOCTH, COOpaHHOCTH, aKKypPaTHOCTH, KOTOpbIe 0COOEHHO
HEOOXOQHMBI, B YacCTHOCTH, NpH IUIAHHPOBAHMH H IPOBEACHUH XHMHYECKOIO
9KCIIEPUMEHTA;

BOCMHTaHHEe VY oOy4dalommuxca YOSKIEHHOCTH B T'yYMaHHCTHYECKOI
HANPABICHHOCTH XWMHH, €¢ BOKHOH PONH B PEMECHHH MIOOANBHEIX HPOOIeM
PANMOHAJIBHOTO MPIPOAONOIB30BAHNASA, MOTIOJTHCHASN JHEPreTHICCKAX PECYPCOB H
COXpaHCHHS IPIPOANOIO PABHOBECHA, OCO3HAHHA HEOOXOAHMOCTH OEpeKHOrO
OTHOIICHHS K TMPOPOAE W CBOEMY 3AOPOBBI0, & TAKKE NPHOOPETCHHS OINEBITA
HCMOJNIB30BAHMA IIONMYYEHHBIX 3HAHMM [UIA IIPDUHATHA TIPaMOTHHIX PEIICHH B
CUTYallUAX, CBA3AHHBIX C XUMHUCCKIMH ABJICHHAMH.

B yueGHOM mmaHe cpeaHero ofmero oOpa3oBaHHA IPEIMET «XHUMHD)
6a30BOro ypoBHUA BXOIMT B COCTaB MpeaMETHOM o6macTu «EcTecTBEeHHO-HAYYHBIE
IIpEAMETBDY.

OO6mee 9KCi0 9acoB, OTBCACHHBIX WA U3YYCHUS XMMHAK, HA 6A30BOM YPOBHE
cpeaHero obmero odpasoraHud, cocTarngeT 68 yacos: B 10 knacce — 34 gaca (1 gac
B Hezenmo), B 11 kimacce — 34 4gaca (1 gac B HEAEIIO).



COJEPXXAHUE OBYUEHUWSA
10 KJIACC
OPTAHHYECKAS XUMUWUA

TeoperauecKne OCHOBBI OPraHHYE€CKOH XHMHAH

IIpeaMeT OpraHM9ecKOi XUMHH: €€ BOSHUKHOBSHHE, PA3BUTHE H 3HAYCHHE B
MOJIYYEHHW HOBBEIX BEIIECTB M MATEPHAIOB. T€OpHS CTPOSCHHA OpPraHHYeCKUX
coemmHeHui A. M. ByTneposa, €€ 0CHOBHBIC MONOXeHAS. CTPYKTYpHBIC (POPMYITHI
OpraHm4ecKkux BemecTB. [oMomorusa, wu3oMepus. XWMHYECKas CBA3b B
OPTaHHYECKUX COCIUHCHUAX — OJMHAPHEIC U KPATHBIE CBSA3H.

ITpencraBnenne o kiaccuukanyu opranMdeckux semecTB. HoMenkimatypa
OpPTraHHYECKUX COCAMHECHHM (CHMCcTEeMaTH4YeCKasd) M TpPUBHAIBHBICE HA3BaHUA
BKHEHIIIIX NpeICTaBUTENEH KIIacCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMENTAIBHBIE METOIBl HM3yYeHHMS BELIECTB M HX INpEBpalICHHIA:
O3HAKOMJICHHE ¢ 00pa3naMu OPraHiIeCKIX BEMICCTB H MATEpHaIaMH Ha MX OCHOBE,
MOMCITAPOBAHNE MOJEKYJ]l OPraHHYECKHX BEMIECCTB, HAOMIOACHWE H OHHCAHHE
ACMOHCTPANMOHHBIX ONBITOB IO NPEBPANICHUI) OPraHAYECKUX BEINECTB NpPH
HArPEBaHVH (IUTABNICHAE, OOYTIIMBAHUE H TOPCHUE).

Y1i1eBOAOPOALL

AJIKaHBI: COCTAB M CTPOCHHE, I'OMOJIOTHYESCKWH paa. Meran W sTam —
NpOCTEHMe NPEACTABATENN AJKAHOB: (PU3HYECKHE H XHMHYECKHE CBOHCTBA
(peakuyy 3aMEINEHWS M TOPCHMA), HAXOXKACHHE B MNPNPOAC, NONYYCHHE H
IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHI psal. 3THIIEH U NMPONMWICH —
IpocTeiilivie NPEACTABUTENN AIKCHOB: (QU3MYECKHE M XHMMYECKHE CBOHCTBA
(peakuM THAPHPOBAHHUA, TaJIOTCHUPOBAHHWSA, THApATalliM, OKMCICHHA W
TIOJIUMEPU3AITIH ), IONYYCHHE U IPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u MeTwnOyramueH-1,3: CTpoeHHE, BakHeImMe
XHMHAYECKHE CBOMCTBA (peaxums nommMmepusanud). IIonydeHne CHHTETHYECKOrO
KaydyKka H Pe3HHBL

ANKWHEL COCTaB H OCOOCHAOCTH CTPOCHUA, TOMOIOTHYCCKAN pAA. ANCTAIICH
— TMPOCTCHIMN NPEACTABATENL AJKHHOB. COCTAB, CTPOCHHE, (PH3MYECKHE H
XHUMMYECKHE CBOKMCTBA (peakiiuy rMApHpOBaHNs, FalOr¢HUPOBAHKA, I'HApaTalllH,
TOPCHHUA), MOTYIECHHE 1 IPUMEHCHHE.

Apenbl. BeHzon: cocraB, cTpoeHMe, QU3MUYECKHE H XHMMYECKHE CBOlicTBa
(peakiiuM raJoreHMpOBaHHA U HUTPOBaHHA), MOMYUECHHE W NpHUMEHEHHe. Tonyon:
cocmas, cmpoenue, QuauyecKue U  XuMudecKue  ceoticmea  (peaxyuu
2AN0CEHUPOBANHUST U HUMPOBAHUS), noRyYeHue u npumenenue. TOKCHYHOCTH apeHOB.



I'eneTraeckad CBA3b MEXAY YINIEBOAOPOJAMH, NMPHHAMICKANAMA K Pa3HIHBIM
KJ1acCcaM.

IIpnpoaHEle HCTOYHHKH YIIICBOAOPOAOB. IIpHpOmHBIM ra3 M IOMyTHHIC
Hedrsmeie rasel. Hedre m €& mpoucxoxaeane. ConocoOel mepepabotku HE(TH:
NEPErOHKa, KPEKHHr (TePMHYCCKHI, KATAMHTHYECCKHH), mapomms. IIpoaykTer
nepepaboTku HedTH, X NPUMEHEHHE B IPOMBINUICHHOCTH U B ObITY. KaMeHHBI
YIoJIb H IPOAYKTHI €70 IepepaboTKH.

OKCIIepUMENTANBHEIE METOAbl M3YYCHHS BEIIECTB M HX INpEBpallcHHUIA:
O3HAKOMIIEHHE ¢ 06pa3aMu IIacTMace, KaydyKoB U pe3UHBI, Koiulekuuu «Hedre»
U «Yronb», MOAEIHPOBAHHE MOJIEKYJ YIVIEBOJOPOAOB H TaIOr€HOIPOH3BOAUEIX,
IPOBEACHHE NPAKTHICCKON PAOOTEI: MOYYECHUE STUIICHA M H3YYCHUE €0 CBOMCTB.

PacuérHeie 3amaqu.

BevuCneHNd 1O YPAaBHEHHK) XWUMHMYECKOH peakiu (MAacCH, OO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEaKIHH MO M3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO M3 HCXOHEBIX BELIECTB WIH MPOAYKTOB PEaKIUM).

Kuciopoacoaep:kaiiue opraHH4ecKHe COeTHHEHHA

IIpenenbHble OOMOATOMHBIE CHHPTHL. MeTaHON U 3TaHON: CTPOCHME,
¢uzpueckie M XUMHYCCKHE CBOMCTBAa (peakIMM C AaKTHBHBIMM META/UIaMH,
rallor¢HOBOAOPOJAMH, TOpEHHE), INpUMEHEHHE. BomopoAubie CBA3M MEXIY
MOJIEKYJIaMH CIHPTOB. JIeiCTBAE METAHONA H 3TAHOJIA HA OPraHU3M Y€JIOBEKA.

MHoroatoMHple CIHPTBL. OTWICHNIUKONb U  D[IHIEPUH: CTPOCHHME,
¢uzpyeckie M XHUMHUYCCKHE CBOMCTBA (B3aHMOZCICTBME CO IIEIOYHBIMH
METa/UlaMHM, KaYeCTBEHHAs peakiMs Ha MHOTOAaTOMHBIE CIHpPTHI). JlelicTBrue Ha
OpraHu3M 4enoBeka. IIppuMeHeHue IMHIEpHHA H STHICHITIMKOJIA.

deHom:.  CTpOCHHE MONEKYNBL, (U3MYECKHE M XWUMHWYECKHE CBOMCTBA.
ToxcmanocTs eHona. IMpamenenne ¢genona.

Ampierugel W kemousi. DOpMANTBACTHI, ANCTATBACTHA. CTPOCHHE,
(pusrgecKkHe H XHMHYECKHAE CBOMCTBA (pEeaKkmuy OKWUCICHHA H BOCCTAHOBJICHUA,
Ka4ECTBEHHBIE PEAKLIMN ), TOTy4YECHUE H IPUMEHECHHE.

OmHOOCHOBHEIE IpEAETbHBIE KAPOOHOBHIE KHCIIOTH. MypaBeHHas B YKCyCHas
KUCJIOTHI: CTpOEHHE, GU3NMUECKHE H XMMHUCCKIE CBOMCTBA (CBOiCTBa, 061Me Mg
KJ1acca KHCIIOT, peakiius 3TepuduKaiin ), IoIyYeHHE U IpuMeHeHHe. CreapHHOBas
U OJICHHOBAs KWCIIOTHl KaK MPEACTABUTEIH BBHICIIMX KapOOHOBEIX KUCIOT. Mbia
KaK COJTH BEICIINX KAPOOHOBHIX KUCIIOT, MX MOIOIIEE NCHCTBAE.

Cnoxaere >Qmpel Kak NDPOM3BOAHBIC KAapOOHOBEIX KHCIOT. [ mapomws
CNOXHEIX dmpos. XKuper. ['aapomas >xxapos. [IpaumMenernre xupoB. bronornueckas
POJIB SKHPOB.

VYrneBoael: COCTaB, KiIacCH(HKAMA  YIJICBOAOB (MOHO-, [W- H
noucaxapuznl). I'moko3a — npocreiinmuii MoOHOcaxapua: 0COOCHHOCTH CTPOCHMS



MOJICKYJIBL, (PH3HYECKUE H XMMIIECCKIE CBOHCTBA (B3aMMOACHCTBHE ¢ THAPOKCHIAOM
meau(Il), oxuceRre aMMHAYHEIM PacTBOPOM OKcraa cepebpa(l), BoccTaHOBICHUE,
OpOXkeHHE TITIOKO3H]), HAXOXKACHAE B MPHPOAE, MPUMEHECHNE, OHOIOTHIECKAA POJIb.
@oTocHATE3. PPYKTO3a KaK H3OMED IIFOKO3EL

KpaxMan B LeUon03a Kaxk MpOpoaHele noymMepel. CTpOCHUE KpaxMana 1
IeTono3sl. DU3HYecKHe W XMMHYECKHE CBOMCTBA Kpaxmana (TMApOJH3,
Ka4eCTBEHHAS peakLis ¢ HOJIOM).

OKCIIepUMENTANBHEIE METOAbl M3YYCHHS BEIIECTB M HX INpEBpallcHHUIA:
IpoBeAcHUE, HaOOACHUE U OMUCAHHE [JEMOHCTPALMOHHBIX OMNBITOB. TOpEHHE
CIIMPTOB, KAYECTBCHHBIC PEaKIMH OIHOATOMHBLIX CIHPTOB (OKUCIICHHE 3TaHONA
okcaaoM Mmemu(1l)), MHOrOaTrOMHBIX CHUPTOB (B3aUMOACHCTBHC TIIMICPHHA C
rugpokcuaoM Meau(Il)), ampaeruaoB (OKUCICHAE AMMUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) u runpokcmmom Memu(Il), B3aUMOAEHCTBHE KpaxMana ¢ HOZOM),
NPOBEACHAE MPAKTHICCKOH PabOTEL: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHL

Pacuérnrie 3a1ayH.

BhiuHCIEHHS 10 YpaBHEHMIO XHMH4YECKOH peakuuu (Maccel, 00béMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MK MPOAYKTA PeaKiliM IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOIO H3 HCXOJHEBIX BELIECTB WIH IIPOAYKTOB PEAKITHH).

A3zoTcoaepxalye OpraHH4eckue COeTHHEHMUS.

AMHMHOKHCIIOTEL KaK aM(pOTEPHBIC OPraHuYeCcKue COCAUHEHN. DH3HIecKie 1
XHMHYECKHE CBOICTBA aMHHOKHCIOT (Ha IpUMepe IMHIMHA). Buomorudeckoe
3HAYCHUE aMMHOKMCIIOT. [lenTumsl.

Benkyu kak IpHpOAMbIE BBICOKOMOJIEKYJSAPHEIE cocAMHEHHs. llepBudHad,
BTOpDHYHAA M TPETHYHAsA CIPYKTypa OenkoB. XHUMMYECKME CBOWCTBA OEIIKOB:
TUAPOIN3, ACHATYPALHSA, KAYSCTBCHHEBIE PEAKIMH HA OSIIKH.

OKCIIEPUMEHTANIBHEIE METOABI HM3YYEHHS BEINECTE W WX NPEBPAICHUIA:
HAOJOACHUE H OHUCAHWE ASMOHCTPALMOHHBIX OMBITOB, JCHATYpamus 0elKOB MpH
HATrPEBaHNH, [IBCTHEIC PEakimd OSJIKOB.

BrIcOKOMOJIEKY/ISIDHBbIE COeAHHEHHS

OCHOBHBIE IIOHATHA XMMHHM BBICOKOMOJIEKYIAPHBIX COCOHHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHD MOJIUMEPU3AIIHH, CPEIMAa MOJICKYIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIADHBIX COCOUHEHMI —
IIOJIMMEPU3AITUA U TOMKOHICHCAITHA.

OKCICPUMCHTAIIBHBIC METOABI H3YYCHHS BCINECTB W WX NPEBPANICHUIA:
O3HAKOMJIEHHE ¢ 00pasaMu MPAPOSHEIX W HCKYCCTBEHHEIX BOJIOKOH, INTACTMACC,
Kay4yKOB.

MexapeMETHEIE CBA3H.

Peamusanusg MEXIPEIMETHEIX CBA3CH NPH U3YICHUN OPraHHYeCKOH XUMHAM B
10 xymacce OCYIIECTBIAETCS Yepe3 MCIONB30BaHHE KaK OOIIMX €CTECTBEHHO-



HAYYHEIX MOHATHNA, TAK H NOHATHH, SBJSMIOMMXCA CHCTEMHBIMH IS OTACHBHBIX
NPESAMETOB CCTECTBCHHO-HAYTHOIO LIAKJIA.

O0mue €CTeCTBCMHO-HAYIHBIC TIOHSTHS: ABNICHUE, HAYIHBIH (pakT, runmoresa,
3aKOH, TCOPHA, AHANM3, CUHTE3, KIacCu(puKkaiys, NePpUOANIHOCT, HAOMIOACHHAE,
U3MEPEHHAE, YKCIIEPAMEHT, MOACTTHPOBAHNE,

®u3MKa: Marepus, SHEPrus, Macca, aroM, 9SJE€KTPOH, MOJIEKYIa,
SHEPreTHYECKHl YpOBEHb, BEHICCTBO, TENO, OOBEM, arperarHoe COCTOSHHE
BEIIECCTRA, PU3MIECKIE BETHUMHBL H €IUHHULIBI HX H3MEPCHHA.

Buonorud: xnerka, opraHusMm, O6mochepa, 0OMEH BEIIECTB B OpPraHHU3ME,
¢doTocHHTE3, OHMOMOTHYECKM AaKTHBHBIC BeIIeCTBA (OCNIKH, YITIEBOABI, >KMPHI,
(hepMeHTEI).

I'eorpadua: Mumepansl, TOPHEIE MOPOABL, TOJIC3HBIC HCKOMACMBIC, TOILTMBO,
PECYPCHL.

TeXHONOrHA: MNHINEBHIE MPOAYKTHL, OCHOBEL PANWOHAIBHOIO IMTAHHA,
MOIOIIIHE CPEICTBA, JICKAPCTBEHHBIE U KOCMETHUECKHUE TIPEIIapaTsl, MaTCPHANIEI H3
HUCKYCCTBEHHEBIX H CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIASA H HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBEI XHMHH

XAMHYECKHH 3NEMEHT. ATOM. SIApo aroMa, H30TOHBEL ONEKTPOHHAS
000/109Ka. DHEPreTUYeCKAe YPOBHA, MOAYPOBHU. ATOMHEIC opfuTtamm, s-, p-, d-
ameMerTE. OCOOCHHOCTH PacIpeneNneHus 3MSKTPOHOB MO OpOHTAISAM B aToMax
9JIEMEHTOB IICPBBIX YETHIPEX IEPHUOJOB. DNEKTPOHHAA KOHPUTYpallisa aTOMOB.

Ilepuoanyeckuii 3akoH U [Ieproauyeckas CHCTEMa XUMHYECKHX SIIEMEUTOB /1.
U. Menneneepa. CpaA3b NEPHOAHYECKOro 3akoHa W IlepHomHYECKOM CHCTEMEI
XUMHYEeCKHX 3ieMeHTOB J[. Y. MeHzeneeBa ¢ COBPEMEHHOH TCOpPHEH CTPOCHUA
aTOMOB. 3aKOHOMEDHOETH H3MEHCHHA CBOMCTB XHMMUYCCKMX O3JIEMEHTOB H
o0pa3yeMbIX MMH TPOCTEIX W CJIOMHBIX BEIIECTB MO TPYIIAM W TMEPUOAM.
3HAYCHNE NEPUOIUYECKOTO 3AKOHA B PA3BUTHH HAYKH.

CrpocHne BemecTBA. XWAMHYECKAd CBA3b. BHAB XAMHYECKOH CBA3M
(KOBAJICHTHAA HETIONAPHAA W TMOJIAPHAA, HOHHAS, METAUIMYECKas). MeXaHu3Mel
o0pa3oBaHHA KOBAJICHTHOH XMMH4YeCKO# CBA3M (OOMEHHBIH M JOHOPHO-
aKICHTOpHEBIN). BoaopomHas CBA3b. Bal€¢HTHOCTE. 3NEKTPOOTPHLATENBHOCTE.
CreneHb okuciieHus. IOHBI: KaTHOHEI M aHHOHEIL.

BemectBa MONEKYNISApPHOr0O M HEMOICKYJIAPHOTO CTPOCHHA. 3aKkoH
IIOCTOSAHCTBA COCTABA BEIIECTBA. THNEBI KPUCTAUIMYECKUX PEIIETOK. 3aBHCUMOCTD
CBOMCTBA BEILIECTB OT THIIA KPUCTAIUTUYECKOM PEIIETKH.



ITonarae 0 aucnmepcHBIX cucTeMax. VICTHHHBEIE M KOJUIOMIOHBIE PACTBOPEL
Maccosasd n0n4 BEIIECTBA B PaCTBOPE.

Knaccupukamus HEOPraHUIESCKIX COCIMHEHW. Homenxnarypa
HEOPraHWYECKHX BEIIECTB. ['€HETWYECKAd CBA3h HEOPraHWYECKUX BEIICCTB,
MPHHAJICKAMMX K PA3THIHEIM KIacCaM.

XuMudeckas peakuma. Knaccuukamus  XMMHYECKMX  peakiMii B
HEOPraHM4ecKoi M OpraHM4YecKOi XMMHH. 3aKOH COXpaHEHHA MAacChl BEIICCTB,
3aKOH COXPAHEHH U IPEBpaIlCHUS SHEPTHH NPH XHMHUYECKUX PEAKITUAX.

CxopocTh peakiyn, €€ 3aBUCHMOCTh OT pasIM4HBIX (akTopoB. OOpaTHMEIC
peakipi. XuMH4YeCKO¢ paBHOBecHe. DaKTOpH, BIMAIOMMUE Ha COCTOSHHE
XEMHYIECKOro pasHoBecHs. [Ipuamun Jle Ilarense.

OnexrpomTrdeckad gacconuanus. CubHeIe H crnadbie dnekTpomuTel. Cpena
BOJAMBIX PACTBOPOB BEIIECTB. KUCHAsA, HEUTPAIbHAS, INECI0YHAS.

OKHCIUTEEHO-BOCCTAHOBUTEIBHBIC PCAKIIH.

OKCIIEpUMEUTAIBHEIE METOABI HM3Y4YCHHS BEIIECTB M HX NpEBpallcHHiA:
aeMoHcTpauysa Tabmin «llepuoanyeckas cucreMa XUMHUECKMxX neMeHToB J1. U
Meunzneneepa», H3ydeHUE MOAENCH KPUCTAIUIMYECKMX PEIIETOK, HabmoacHUEe W
OIHCAHUE AEMOHCTPAIIMOHHEIX H JJA00PAaTOPHBIX ONMBITOB (pa3Io’KEHHE MIEPOKCHIA
BOJIOpPOJA B IIPUCYTCTBHH KaTalM3aTopa, ONpPEICIICHUE CPEIBI PaCTBOPOB BEIIECTB
¢ IOMOIIBI) YHHBEPCANBHOTO HHARKATOPA, PeaKIuy HOHHOTO 00MEHA), IPOBEACHHE
npakTHgecKoi paboTsl « BmisHue pa3snuuHbIX $akTOpoB Ha CKOPOCTE XHMHYECKOMH
PEAKIM.

PacuérHEIC 3a1a4H.

Pacuérsl 1O ypaBHEHHSAM XMMHYECKHX peakiuii, B TOM YHCIE
TCPMOXHMHAYCCKIE PAaCUCTERI, PACISTEI ¢ HCITONB30BAHASM IOHATHA «MACCOBAA A0
BEIECTBAY.

Heopraaavueckast XAaMHAs

Hemeramel, Ilomoxxenme HemMeTramwioB B I[lepHoaudeckod  CHCTEME
XUMHUeCKHX 3eMeHTOB J[. YI. MeHzaeneera 1 0COOCHHOCTH CTPOCHHSA aTOMOB.
duznyeckue CBOHCTBA HEMCTAUIOB. AJUIOTPONHS HEMETALIOB (Ha IIpUMEpE
KHCJIOpoAa, cephl, hocdopa u yriepoaa).

XWUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMCTALIOB (raJlOTEHOB, CEpPHI, a30Ta,
docopa, yriaepoza M  KpPEeMHHA) W HX  COCOHHCHMIE  (OKCHJOB,
KACJIOPOACOACPIKAIIX KACIOT, BOAOPOMHEIX COCAMHCHHN ).

IIprMeHEHNE BAKHEHINAX HEMETALIOB ¥ MX COCIUHCHHMN.

Metamel. [lonoxkenne MeTaUIOB B [IepHOAMYECKOM CHCTEME XHMUYECKUX
aneMenToB J[. U. Memaeneera. OcOOSHAOCTH CTPOCHUA EKTPOHHBIX 000IOUEK
atoMOB MeTauioB. O0mme pu3mueckue CBONCTBA METALIOB. CINIABEI MCTAILIOB.
ONEKTPOXUMHUECKHIL Pl HAHPDKCHUI METAJLIOB.



XAMAYECKAE CBOMCTBA BAKHCHINAX META/UIOB (HATPHA, KajMii, KaJbLV,
MarHuii, ATIOMHAHAN, IWHK, XPOM, JKEIEe30, MEb) U HX COCIHHCHUMN.

O6mue cnocoObl mOMydeHUs METAIOB. IIpuMeHeHre METaIoB B ORITY U
TEXHUKE.

OKCIECPUMEHTAIIBHBIC METOABI H3YYCHHS BCINECTB M WX IPEBPALICHHI:
u3ydyeHue Kowiekuuu «MeTauibl M CIJIaBbD», 00pa3sloB HEMETA/UIOB, pEIICHHE
3KCNIEPUMEHTANBHEIX 3a7a4, HaONMoACHUE M ONUCAHHE AEMOHCTPALMOHHBIX H
1abopaTOpHEIX ONBITOB (B3aHMOJCHCTBME MMAPOKCHAA ATIOMHHHA C PacTBOpPaMH
KHUCJIOT ¥ 1IeNo4ei, Ka4eCTBEHHbIE PEAKIIHK Ha KATHOHBI METAJUIOB).

Pacuérnrie 3amayun.

PacuéTel MacCel BemecTBa WM 00BEMA ra30B MO W3BECTHOMY KOIMYECTBY
BEIECTBA, MAcCe WM O0BEMY OMHOIO M3 YYACTBYIOIHX B PEAKIUH BEIICCTB,
pacuéTel Macchl (00BEMA, KOMMYECTBA BEIIECTBA) NPOAYKTOB PEAKIAN, €CITH OMHO
W3 BEIIECTB AMECT MPAMECH.

XuMHA H )KH3Hb

Ponb xumuu B obecrieyeHHH 3KOJNOTHYECKOH, 3HEPreTHUECKOM U MUIIEBOH
6e30MacHOCTH, pa3sBUTHH MeIWIMHEI. [IoHATHE O HAyYHBIX METOJAaX IMO3HAHWA
BEILIECTB ¥ XUMHUYECKHX PEaKLuii.

IIpencraBnenus o0 OONMX HaydWbIX MNPHHIMIAX IIPOMBIIUICHHOTO
MOJIY9€HHUS BOKHCHAIINX BEIIECTB.

UenoBeK B MHpE BEIIECTB U MAaTepHANOB. BaKHEHINME CTPOUTEIBLHBIE
MaTepHalbl, KOHCTPYKLMOHHEIE MAaTEepHalbl, KpackM, CTEKIO, KepaMHKa,
MaTepHalbl LI JJIEKTPOHHKH, HAHOMATEpPHUAIbl, OPraHHYECKHE U MHHEpAJIbHBIC
yaoOpeHuUs.

XuMHS ¥ 370POBBE YCIOBEKA: NPABHIA HCIOIB30BAaHMA JICKAPCTBEHHBIX
NPenapaToB, nNpasria 0e30MacHOrO NCIOMB30BAHAA MPENAPATOB OBITOBOM XHMHAH B
MIOBCEIHEBHOM >KU3HH.

MexXnpenMeTHEIE CBA3H.

Peami3anus MEKINPEAMETHBIX CBA3€H IpM H3ydeHHMM oOmed wH
HEOpraHM4YecKoi XUMHMHE B 11 Kjlacce OCYIIECTBILETCS YEPE3 MCIONB30BAHUE Kak
OoOIMX €CTECTBCHHO-HAYYHBIX IMOHATHH, TaKk M TIOHATHM, SBIAIOMUXCS
CHCTEMHBIMH /I OTACIBHEIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mIue ecTecTBEHHO-HAYUHBIE ITOHATHA: Hay4wblii (akT, TUMOTE3a, 3aKOH,
TEOpHUA, aHANA3, CHHTE3, KlaccHpuKauud, NEPUOAMIHOCTh, HACMIOACHUE,
IKCHEPAMEHT, MOJCIHPOBAHNE, U3MCPCHNUE, SBIICHHE.

®u3uka; MaTEpHd, SHEPIHUA, MACCa, aTOM, SJICKTPOH, NPOTOH, HEWTPOH, MOH,
W30TOI, PAAMOAKTHBHOCTb, MOJIEKYJIa, SJHSPreTHUCCKHAN YPOBEHD, BEIIECTBO, TEO,
00BéM, arperaTHOe COCTOSHHUE BEIIECTBa, (PH3MYECKAE BETHIAHE] M €AHHUIEI HX
U3MEPEHHS, CKOPOCTE.



Buonorms: KiIeTKa, OPraHU3M, J3KOCHCTeMa, Ouocepa, Makpo- H
MHKPOJJIEMEHTHI, BATAMHHEL, 0OMEH BEIIECTB B OPraHH3Me.

I'eorpajusa: MUHEpANE], TOPHLIC MOPOABL, MOJME3HBIC UCKOMASMEIS, TOILIHBO,
PECYPCEL

Texmomorua: XMMHYECKasd NPOMBIIJICHHOCTh, METAUTYPrus, NPOH3BOACTBO
CTPOUTENIFHEIX MATEPHANIOB, CENBCKOXO3AMCTBEHHOS NPOU3BOJCTBO, MHINEBAs
IIPOMBIIUIEHHOCTh,  ()apMalleBTH4ECKas  NPOMBIIUIEHHOCTb, NPOH3BOACTBO
KOCMETHYECKHX IIpENaparoB, IIPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
3JICKTPOHHAS NNPOMBIILIEHHOCTH, HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VJIBTATHI OCBOEHHS ITPOIPAMMBI 110 XUMHU
HA BA30BOM YPOBHE CPEJIHEIO OBIIET'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaemuBacT TpeOOBaHHA K pe3yJbTaTaM OCBOCHHSA
Oo0y4alomMMHCA MporpaMM CpeaHEro oodmero o0pa3oBaHHA (JIMYHOCTHEIM,
METaHPEAMETHEIM M TpeaAMETHEIM). HaydHo-MeToaudeckoif OCHOBOH 11
pa3paboTKA TUIAHAPYEMBIX PE3YJBTATOB OCBOSCHHS MPOTPAMM CPEOHETO OOIMIEro
00pa30BaHUA ABIACTCA CUCTEMHO-ACATCIBHOCTHEIN MOAXOA.

B COOTBeTCTBHM ¢ CHCTEMHO-ACATEIABHOCTHHIM IOAXOAOM B CTPYKType
JAYHOCTHBIX PE3YABTATOB OCBOCHUA NPEAMETA «XWMHSA» HA YPOBHE CPEAHETO
o0mmero oOpa3oBaHys BEIACIICHB] CIEAYIOIIME COCTABIIAIONIHE:

OCO3HaHHE OO0YYaIOIIMMUCA POCCHICKOM TIpakKAaHCKONH HACHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATENBHOCTH H CAMOONPEACIICHUIO,

HaTMYHe MOTHBALMH K 00yUEHHIO;

LICTICHAHPABICHHOES Pa3BUTHE BHYTPEHHHX YOEKICHUI JTMYMOCTH Ha OCHOBE
KITFOYEBHIX ICHHOCTEH M HCTOPHYESCKUAX Tpaaumuii 6a30BOM HAYKH XAMUWY;

TOTOBHOCTE M CHOCOOHOCTE OO0ydalOIUXCs PYKOBOACTBOBATBCA B CBOCH
ACATENBHOCTH LICHHOCTHO-CMBICTIOBEIMA YCTAHOBKAMH, NPHCYIIMMH LEIOCTHOH
CHCTEME XMMHYECKOT0 00pa30oBaHHuS,

HaIM4IME MIPABOCO3HAHMSA SKOJIOTHYECKOM KYNIBTYPHL B CIIOCOOHOETH CTaBHUTDH
L€ ¥ CTPOUTE KU3HCHHBIC HIAHEL,

JIMUHOCTHEIE PE3YJILTATEL OCBOCHUA NpeAMETa «XWUMHSA» AOCTHTAKTCA B
eMVHCTBE Yy4YeOHOH M BOCHHTATEIBHOH JACATENBHOCTH B COOTBETCTBHH C
TYMAHACTHYCCKAME, COMUOKYJIbTYPHEIMH, AyXOBHO-NPABCTBCHHBIMU IEHAOCTAMU
U HIcallaMH POCCHMCKOro rpakJaHCcKoro oOInecTBa, MPHHATHIME B 00IIECTBE
HOPMaMH H IpaBWIaMH  IIOBEJCHHA, CIOCOOCTBYIOIIMMH  MpoLEcCaM
CaMOIIO3HAHHUA, CaMOPA3BUTHA M HPABCTBCHHOTO CTAHOBJICHHA JIMYHOCTH
00YyHaIOMUXCA.

JIMYHOCTHBIE pE3yJIbTAaTHl OCBOCHHA IIpeaMeTa «XHMMHS» OTpaKaroT
Cc(HOPMHPOBAHHOCTE ONBITA NO3HABATCIBHOM H NPAKTHYECKOH EATEIBHOCTH
O0YJAOIMAXCA MO PeaTA3al[dy NPAHATHIX B O0MIECTBE LIEHAOCTEH, B TOM YHCIIC B
YACTH.

1) rpaxXnaHCKOro BOCHHTAHHS

OCO3HaHHs 00YYaIOMMMHCS CBOAX KOHCTUTYIIHOHHEIX MTPaB H 00A3aHHOCTEH,
YB@KEHHA K 3aKOHY U IIpaBONOPAIKY;

NPEACTABICHUA O COLMAIbHEIX HOpMaX M MpaBUlIaX MEKITHYHOCTHBIX
OTHOILICHHIi B KOJUICKTHBE,



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACATCIEHOCTH MPH CO3AAHAN YUeOHBIX
IPOEKTOB, PEIICHUH YIeOHBIX H MO3HABATE/IBHBIX 34144, BEIIOIHCHAN XAMHYCCKIX
IKCIICPHMEHTOB,

CIOCOOHOCTH MOHHMATh M IPHHUMATh MOTHBEL, HAMEPEHHA, JIOTHKY H
apryMEHTHI APYTHX MPU aHATHM3¢ PA3NIAYHEIX BHAOB YICOHOH NeATENEHOCTH;

2) NaTPHOTHYECKOI0 BOCTIHTAHHUS:

LICHHOCTHOTO OTHOILIEHWA K HCTOPHYECKOMY H HAy4YHOMY HACIEOHIO
OTEYECTBEHHOH XUMMU,

YBaXXCHHA K IIPOLIECCY TBOpYECTBA B 00JIaCTH TEOPHHM H IIPAKTHYECKOIO
IIPUMEHEHHS XUMHH, OCO3HAHHA TOTO, YTO JOCTI)KECHHMA HAyKH €CThb pe3ylbTar
AJMTENIbHBIX  HAOMOACHWH, KPONOTIMBEIX OKCIECPHMEHTANBHBIX IOMCKOB,
MOSTOAHHOTO TPYAA YUCHBIX H ITPAKTHKOB,

HHTEPECA U TO3HABATEIBHBIX MOTHBOB B IOy YCHUH U MOCICAYIOMEM aHATIN3E
UH(POPMAIVHA O NEPEAOBHIX AOCTIKEHUAX COBPEMEHHON OTEYCCTBCHUON XAMUH,

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIHTAHHSA:

HPaBCTBEHHOIO CO3HAHHUSA, STHYECKOTO NOBEICHHS,

crocoOHOCTH OLIEHWBATh CUTYAlMH, CBA3AHHEIE C XHMHYECKUMH SBICHHAMH,
U IIPHHUMATh OCO3HAHHBIE PEILCHHUS, OPHEHTUPYICH HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHWBATH CBOE MOBEACHWE H MOCTYNKH CBOMX TOBapHIIEH ¢
IIO3UIIMIA HPABCTBEHHBIX H IIPAaBOBBIX HOPM M OCO3HAHHE NOCICACTBHI 3THX
IIOCTYIIKOB;

4) popMHpOBaHHS KYJIbTYPbI 310POBbS:

NOHHMaHMsA LEHHOCTEH 370poBoro M OesomacHoro o0pasa SKM3HH,
HEOOXOMHMOCTH OTBETCTBEHHOTO OTHOMICHHMS K COOCTBEHHOMY (pu3smdecKoMy H
NICHXHIECCKOMY 3J0POBBIO;

coOmoacHAs npaBuyl 0€30macHOrO O0pamicHWA ¢ BEMECCTBAMU B OHITY,
TIOBCCHEBHOM JKIU3HA H B TPYAOBO! ACATEIBHOCTH,

NOHMMAaHUA LECHHOCTH IIPAaBIWI MHIMBHIYAIBHOTO M  KOJUICKTHBHOTO
6€30MacHOro NOBECHUA B CUTYALMAX, YTPOXKAIOMUX 37I0POBbIO H JKM3HH JIIOJCIH;

OCO3HAHUA MOCIEACTBHIL M HETIPUATHA BPEAMBIX IPHBHIYCK (YIOTpeOnIeHHS
AIIKOT0J1, HAPKOTHKOB, KYPEHHA);

S) TPy A0OBOrO BOCTIHTAHHS:

KOMMYHUKATHBHOW  KOMIICTEHTHOCTH B  y4eOHO-HCCIECAOBATENILCKOM
OCATECNBHOCTH, OOMECTBCHHO TMOJIC3HOW, TBOPUYECKOH W JOPYyrHX BHIAX
AEATEIILHOCTH,

YCTaHOBKH HA aKTHBHOC YYaCcTHC B DCIICHAH NPAKTHYCCKUAX 3amad
COIMANTLHOM HANPABIICHHOCTH (B PAMKAX CBOETO KIAcCa, MIKOJH);



HHTEpECca K MPAKTHYECKOMY H3YUSHHIO MPOPECCH pasnu9HOro poaa, B TOM
YHCJIE HA OCHOBE MPUMCHECHUS NMPECIMETHEIX 3HAHWM 10 XUMUH,

YBOKCHHA K TPYAY, JIOAAM TPy H PE3yJIbTATAM TPYIOBOM ACATEIILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BHIOODY MHIMBHAYAIBHOH TPACKTOPHH
ofpa3zoBanus, Oyaymeldl npodeccHM W peaym3amud COOCTBEHHBIX >KU3HCHHBIX
WIAHOB € Y4€TOM JIMYHOETHBIX MUTEPECOB, CIIOCOOHOCTEH K XUMMH, HUTEPECOB U
noTpebHOCTEl 00IIECTRA;

6) PK0JI0THYeCKOr0 BOCIIHTAHHA:

SKOJIOTHYECKH LIENIECO00pa3sHOTO OTHOLICHHA K IIPHpPOJe, KaK HCTOUMMKY
CYIIECTBOBAHMS JKHU3HH Ha 3eMIIE;

DOHNMAHAA INOOANBHOIO XapakTepa HSKOIOTMYECKMX HpoOIeM, BIHAHHA
SKOHOMHYECKHX MPOLIECCOB HA COCTOSHHE IMPUPOAHON ¥ COMUAIBLHON CPEIHL,

OCO3HAHWA HEOOXOJHMOCTH HCHONB30BAHUA JOCTEIDKCHWH XHMHWH Ajid
PEIICHAS BONPOCOB PAHOHAIBHOIO NPOPOAOTIONB30BAHHS;

aKTHBHOTO HENPUATHA JACHCTBHH, NPUHOCAIINX BpeX OKPY’KaIOIICH
IIPUPOIHON Cpele, YMCHHA IIPOTHO3HMPOBATh HEONATONPHATHEIE SKOJIOTHYECKHE
IIOCIICICTBUA TIPEAVPUHHUMAEMEBIX JeHCTBHI U IIpeIOTBpaIlaTh UX;

HaIM4Hs Pa3sBUTOIO 3KOJIOTHYECKOTO MEIIUICHHSA, SKOJIOTHIECKOH KYIBTYPEHI,
OIBITa JEATEIIBHOCTH 3KOJIOTHYECKOH HAHpPAaBICHHOCTH, YMEHHS
PYKOBOACTBOBATECA WMH B IMO3HABATC/IBHOW, KOMMYHWUKATHBHON M COLMANBHOM
IpaKTUKe, CIOOCOOHOCTH M YMEHHS aKTMBHO IIPOTHBOCTOATH HJCOJIOIHH
xeModobum;

7) HeHHOCTH HAYYHOI'0 NO3HAHHS:

copMHUPOBaHHOCTH MMPOBO33PEHHS, COOTBETCTBYIOICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH H OOIMIECCTBEHHOMN MPAKTIIKH,

NOHVMAaHHA CIOCNUM(HKA XWMHM KaKk HayKd, OCO3HAaHHA ¢¢ pomH B
(OpMHEPOBAHAN PALMOHANBHOTO HAYYHOTO MBINUICHHS, CO3JAHHN LECIOCTHOTO
NPEACTABICHUA 00 OKPYXKAIOIEM MHPE KaK O €AWHCTBE MPIPOALI U YEIOBEKA, B
IIO3HAHWHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelleHHH INpo0JeM COXpaHEHHA
IIPUPOIHOTO PaBHOBECHS,

yOexaéHHOCTH B 0Cc000 3HAYMMOCTM XHMHH IS COBPEMEHHOIA
IIMBHJIM3AIMH: B €€ TYMaHHCTHYECCKOH HAHPABJICHHOCTH ¥ BKHOH POJIH B CO3AaHHU
HOBOM ©Oassl MarTepHaIbHOM KyJBTYpHl, PpEIICHHH INOOATBHEIX MNpodiaeM
YCTOHYMBOTO PAa3BHTHS 4EJIOBEYECTBA — CHIPBEBOM, JHEPICTHICCKON, MAIIEBONA H
KONIOTAYECKON 0€30MacHOCTH, B PA3BHTHH MEAHIAHBI, OOSCTIICUCHAN YCIIOBUMA
YCOEIHOTO TPYAQA U SKOJIOTHYSCKH KOM(OPTHOMH KA3HHA KKAOTO WicHa 00IMeCTRa;

€CTECTBCHHO-HAYYHON TIPAMOTHOCTH: IIOHMMAHHWA CYIIHOCTH METOAOB
TIO3HAHHA, HCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CMOCOOHOCTH MCIONB30BATH
II0JTy4acMBbl€ 3HAHWA Ul aHAIN3a H OOBACHEHHUS ABICHUH OKpPY’KAaloIIEro MHpa U



NPOHCXOAAIMX B HEM M3MCHECHHM, YMCHUA AeNaTe 000CHOBAHHEIC 3aKIIOYCHAA HA
OCHOBE HAYYHBIX (DAKTOB M HMEIOIMX CA AAHHBIX ¢ HENBIO MOYYCHAS JOCTOBEPHBIX
BEIBOIOB;

COOCOOHOCTH CaMOCTOSTENBHO HCHONB30BATE XWMWYECKUE 3HAHWA A
pemeHns mpodieM B PeallbHBIX KU3HCHHBIX CUTYaHsAX,

MHTEpEca K MO3HAHUIO H MCCIIEIOBATE/IECKOM AEATENFHOCTH;

rOTOBHOCTH M  CIOCOOHOCTM K  HENpEephiBHOMY 0O0pa3oBaHHIO H
caMooOpa30BaHNI0, K AKTHBHOMY IMOJIYYCHHIO HOBBHIX 3HaHMIE IO XMMHM B
COOTBETCTBHM C )KH3HEHHBHIMH NOTPEOHOCTAMY;

MHTEpeca K 0COOEHHOCTAM TpyZAa B pasiHyHBIX cepax mpodeccHoHanbHOl!
ACATEIIHOCTH.

METAINMPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHEIE Pe3YJBTATH OCBOCHUA Y4€OHOTO mpeaMera «XuMus» Ha
YPOBHE CpeAHETo 001Iero o6pa3oBaHKs BKIIIOYAIOT:

3HAYMMBlE W11 (QOpPMHPOBaHHA  MHpPOBO33peHHA  oOydarommxcs
MEXTUCITMIUTMHAPHEIE (MEXHPEAMETHBIE) OOIICHAYYHbIE TOHATHA, OTPAKAIOMIME
IIEJIOCTHOCTh HAyuHol KapTHHBI MHpa H choeUdMKy METOJOB IIO3HAHMA,
HCTIONB3YEMBIX B €CTECTBECHHBIX HayKaxX (MaTepMs, BEIICCTBO, SHEPrH, ABJICHHE,
TPOIEeCC, CHCTEMA, HAYYHbIA (JAKT, MPUHIHATI, THTIOTE3d, 3aKOHOMEPHOCTE, 3aKOH,
TEOpHA, HCCIIEAOBAHNE, HAOMIOACHHE, H3MEPEHHUE, SKCIIEPUMEHT H IPYTHE);

YHHBEpCANIbHBIE YucOHBIE AciicTBHA (IIO3HABATENIBHBIE, KOMMYHUKATHBHEIE,

PErYJIATHBHEIC), obecreunBalomie dopMupoBaHHe GyHKIMOHATLHO#H
TPAMOTHOCTH M COLMANBHOH KOMIICTEHIAN 00y Ja0IMUX S,
CIOCOOHOCTH o0yvaromuxcs HCIONB30BATh OCBOCHHBIC

MEKIRCIATUIMHAPHEIC, MAPOBO33PCHUYCCKAC 3HAHAA M YHHBEPCANBHEIC YYCOHBIC
AEHCTBHA B TO3HABATEIBHON H COLHANILHON MPAKTHKE.

MeranpeaMEeTHBIE PE3YJITATEL  OTPAXKAKT OBIAJCHUEC YHHBEPCAIBHBIMU
y4cOHBIMH  MO3HABaTEIbHBIMH, KOMMYHHKATHBHHIMH H  PETYJIATHBHBHIMH
NEHCTBUAMH.

OBnajgeHHe  YHHBEPCAJBHBIMH y4eOHBIMH MO03HABATE/ILHBIMH
JelCTBHAMH:

1) Ga3zoBbIe JJorHUecKHe AelcTBHS:

CAMOCTOATENIEHO  (POPMYTHPOBATE H  AKTYAIH3MPOBATE  MPOOIeMy,
BCECTOPOHHE €€ PaCCMATPHBATE,

ONpEneNaATh LEeJH ACATCIbHOCTH, 3a7aBas NAapaMeTpel W KPUTCPHM HX
AOCTYKEHHS, COOTHOCHTD PE3YJIbTATEL ASATEIILHOCTH ¢ MOCTABJICHHBIMU LIE/ISMH,

HCIIONB30BaTh IIPH OCBOCHHUM 3HAHUH NPHEMBI JIOTHYECKOIO MBIIUICHHA —
BHIACNIATH XapaKTCpHBIC NPU3HAKH IIOHATHH W YCTAHAB/IMBATH MX B3aHMOCBA3b,



HCTIONB30BATH COOTBETCTBYIOMIME TOHATHS I O0BICHEHNA OTACNBHEIX (DAKTOB H
SBJICHW,

BHIOHPATE OCHOBAHMA W KPUTEPHHM AN KiIacCU(pUKALAN BCINECTE H
XAMHYCCKHAX PECaKLIHiA,

YCTAHABIIABATL NPUYUHHO-CICACTBEHHBIC CBA3M MEXKAY H3YIaeMbIMU
ABIICHUSAMM,

CTPOMTH JIOTMYECKHE pacCy)KICHHA (MHIYKTHBHBIC, IEAYKTHBHEIE, IIO
aHAJIOTHH), BBUBIATH 3aKOHOMEPHOCTH M IIPOTHBOpPEYMS B pacCMaTpHBAEMbIX
ABIICHUAX, GOPMYNHPOBATh BHIBOIBI U 3AKITIOUCHNS,

NPUMEHATH B MIPOIIECCE MO3HAHUSA, UCTIONB3YEMEIE B XUMHH CHUMBOJIMYECKHE
(3HAKOBBIC) MOMEIH, MPSOOPA3OBLIBATE MOACIBHBIC MPEACTABICHIA — XUMHAYSCKUAH
3HAK (CHMBOJI) JJIEMEHTA, XHMAYECKast (POPMyJIa, YPABHEHME XUMUIECKON PEAKIMU
— OPU PemeHUH y4YeOHBIX NO3HABATECIIBLHBIX H NPAKTHYECKHX 3a[4a4, MPHMEHATH
HA3BAHHBIC MOACTHHEIC MPEACTABIICHAS IS BEIABICHHAS XaPaKTCPHBIX MPU3HAKOB
U3yYaeMEIX BEIIECTB H XMMHUYECKHX PEaKLIiA.

2) 6a3oBble HCC/IENOBATE/IbCKHE delicTBHA:

BIIAJIETh OCHOBAMH METOJIOB HAy4WOro IIO3HAHWA BEIIECTB M XMMHYECKHX
peaKLyi;

¢dopMynHpoBaTh LENU H 3aJa4H UCCIEI0BAHNSA, HCNOIB30BATh MOCTABIICHHEIC
U CAMOCTOATENLHO CHOPMYIMPOBAHHEIC BOIPOCH B KAYECTBE WMHCTPYMCHTA
IIO3HAHMSA ¥ OCHOBHI 11 (OPMHPOBAHHA THMOTE3B! MO MPOBEPKE MPaBWILHOCTH
BBICKA3BIBAEMBIX CYKICHUIA,

BIIAJIETh HABHIKAMH CAMOCTOATENBHOTO IUIAHMPOBAHHA M MpPOBEACHHA
YYEHMYECKHX 3KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOIOM
Ipomecca, CAMOCTOSATENBHO MPOTHO3MPOBATE €r0 PE3yabTar, (OpPMyIMpOBaTH
0000ImeHAs B BHIBOABI OTHOCUTENILHO JOCTOBEPHOCTH PE3yJILTATOB HCCIICAOBAHNA,
COCTARIATE 0OOCHOBAHHEIN OTUET O MPOACHAHHON padoTe;

nprOOpETaTs ONBIT YYCHWYECCKOM HCCICAOBATENBCKOW H  MPOEKTHOH
AEATENBHOCTH, IIPOSBITE CIMOCOOHOCTH M TOTOBHOCTE K CAMOCTOATENHLHOMY
IIONCKY METOZOB PEIICHHA NPAKTHIECKIX 33124, IPHMEHEHHUIO pa3INuHbIX METOIOB
IIO3HAHHS.

3) pabora ¢ undopmanueii:

ODUCHTHPOBAaTbCA B PasiiMYHBIX MCTOUMHKaX MHQOpManuu (HaydHO-
NOMyJNApHAA JIMTEPATypa XHMHYECKOTO COACP)KAHWSA, CHPABOYHBEIE TOCOOHA,
pecypcsl UHTEpHETA), aHAMM3UPOBAThE HH(POPMALHIO PA3THMYHBIX BUAOB U (HOpM
MPEeACTABIICHNA, KPUTHYICCKH OLICHUBATh ee JOCTOBEPHOCTH "
HENPOTHBOPEYUBOCTE,



¢opMympoBaTE 3anpPOCH W NPHMEHATE PA3fIMUHBIC MCTOABI NPH IOHCKE H
or6ope wuH(pOpMamuu, HeOOXOIAMOH WIA BHIONHCHHA Y4eOHBIX 3amad
ONPEACHEHHOTO THIIA,

npaOOPETaTh ONBIT HWCMONB30BaHUSA WHDOPMANMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IHYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOATENEHO  BHIOMpaTh  ONTHMAbHYIO  ¢opMy  IIpeACTaBICHHA
HHpopMaluH (CXeMbI, rpadUKH, AHArPaMMBL, TaONMHULBI, PUCYHKH U APYTHE);

HCIIONBE30BaTh HAYUHBIH A3BIK B KAYECTBE CPEACTBA IIpH paboTe ¢ XMMHYECKOI
uHopMalei: NPUMEHAT, MEXIPeAMETHbIE (PHU3UYESCKHE M MAaTeMaTHUYECKHUE)
3HAKH ¥ CUMBOJIE, GopMyJIbl, a00peBRHATYpEI, HOMCHKIIATYPY,

ACTIONIE30BaTh M TPeoOpa30BEIBATH 3HAKOBO-CHMBOJHYECKHE CPEeACTBA
HAIJAAHOCTH.

Onnanenne yHHBEPCAIbHBIMA KOMMYHHKATABHLIMHE NeliCTBHSIMHA:

3a7aBaTh BOIPOCHL MO CYIIECTBY O0CYKAACMOM TEMBI B XOAE AUATIOra W/HIN
OUCKYCCHH, BBICKasbIBaThb HICH, (OpMYJIHpOBaTH CBOH  MpPEAJIOKEHHA
OTHOCHUTEJILHO BHIITOJTHEHHS IIPEUIOKECHHOM 3a1a4H;

BBHICTYIIATh C IIpE3€HTalMell pe3ynbTaToB IIO3HABATENIBHOM JEATEIIHHOCTH,
IIOJTy4YSHHBIX CAMOCTOSATENBHO WIIH COBMECTHO CO CBEPCTHHKAMH IIPH BHINOTHEHHH
XHMHMYECKOrO 3KCIEPUMEHTA, MPAaKTHUECKOH paboTH IO HCCIENOBAHHIO CBOMCTB
U3y9aeMBbIX BEIIECTB, PeaA3amud yUeOHOTO MPOeKTa U (POPMYIIMPOBATE BHIBOMEI
II0 pe3yabTaTaM MpPOBEAEHHBIX HCCICHOBAHMI NMyTEM COINIACOBAHMSA IIO3HLUN B
XoJe 00CYKICHHS ¥ 0OMEHA MHCHIAMH.

OByajeHHe YHHBEPCAJLHBIMH PeryJsITHBHLIMH JAelicTBHIMH:

CaMOCTOATENBHO IUIAHHPOBATh M OCYIIECTBIATH CBOIO II03HABATEIBHYIO
ACATCIIBHOCTD, ONpeneNias €& LeNM W 33Ja9d, KOHTPOIHMPOBATE H MO MEpe
HEOOXOAUMOCTH KOPPEKTHPOBAaTh NPEAIATACMEI  aNTrOpUTM  ACHCTBHI IpH
BEIIOJIHCHWH Y4YeOHBIX M HCCHCAOBATENLCKUX 3ajad, BHIOMpaTe HaHOoONee
a(pexTHBHBIH CNOCO0 WX PEIICHHA ¢ YYETOM TONYYCHHS HOBBIX 3HAHHN O
BEILICCTBAX M XUMHYECKUX PEaKIIHAX;

OCYIIECTBIATH CAMOKOHTPOJIb CBOCH AATEIEHOCTH Ha OCHOBE CaMOaHaJI3a H
CaMOOLICHKH.

ITPEJIMETHBIE PE3YJIBTATDBI
10 KVIACC

[TpeaMeTHEIE pPE3yABTATHL OCBOCHMA Kypca «OpraHudyeckas XUMHD»
OTPaXKAIOT:

cOPMIPOBAHHOCTE TNPCACTABIICHUH O XAMHYECKOH COCTaBIAKOMICH
€CTECTBCHHO-HAYYHOM KapTHHEI MUpPa, POJIM XHMHH B IO3HAHUM SABJICHUH NPUPOIDL,



B (POPMHPOBAHAM MBINUICHAS W KYyJbTYPEl JIHYHOCTH, ¢€ (PYHKIMOHAIBHOM
TPAMOTHOCTH, HEOOXOAUMOM IS PCIICHAS MPAKTHYSCKUX 3239 U SKOJIOTHUCCKA
000CHOBAHHOTO OTHOIICHUA K CBOEMY 3A0POBBI0 U MPOPOJHOH Cpene;

BIIAJICHNE  CUCTEMOW  XHMHYECKHX  3HAHHMNA, KOTOpasd  BKJIIOYACT:
OCHOBONOJIATAIOIME TOHATHAA (XHMHWYCCKHN OJJIEMEHT, AaToM, OJJICKTPOHHAS
o0oouka aToMa, MOJIEKYJIa, BAICHTHOCTD, 3JIEKTPOOTPHLIATEIBHOCTE, XMMHYECKAs
CBA3b, CTPYKTypHas ¢opMyiia (pa3BépHyTad U COKpall&HHAsd), MOJb, MOJIApHAs
Macca, MOJIAPHLIH 00BEM, YIIepoaublii ckeneT, GyHKUMOHAIBHAS MPyIINa, pagyuKai,
H30MEPHSL, H30MEPhL, TOMOIIOTHYECKHIA PsLll, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIIOPOA H
a30TCOAEPKAIME COCAMHCHHSI, MOHOMEp, MOJNHMEpP, CTPYKTYPHOE 3BEHO,
BHICOKOMOJICKYJIAPHBIC COCAWHCHWUA), TCOPHM H 3aKOHBEl (TCOPHSA CTPOCHHA
OpraHM4ecKux BemecTB A. M. ByTneposa, 3aK0OH COXpPAHCHHS MAacChl BEINECTB),
3aKOHOMEPHOCTH, CHMBONWYECKUAN #3bIK XHAMHH, MIPOBO33PCHYSCKUC 3HAHWA,
JISKAIIMEe B OCHOBE NMOHAMAHWSA TPAYMHHOCTH W CHCTEMHOCTH XAMHYECKAX
ABIIcHMH, (aKTONIOTMYECKHE CBEICHHA O CBOMCTBaX, COCTaBe, IIONYYCHHH H
6e30acHOM HMCIONB30BAHMM BAKHEHINMX OPraHHYECKWX BEHIECTB B OBITY H
IIPaKTUYECKOH JEATENPHOCTH YEIIOBEKA,

copMHpPOBAHHOCTE YMEHHM BBIABJIATH XapakTepHBIC IPH3HAKHU MOUATHIA,
YCTAHAB/IUBATh UX B3AHMOCBSA3b, HCIONB30BaTh COOTBETCTBYIONIME MOHATHSA NMPH
OHHCALWH COCTABA, CTPOSHHS U NPECBPAIICHAN OPraHAISCKUX COCTHHCHWN;

copMHpPOBAHHOCTE YMEHHM MCNONB30BaTh XUMHYECKYIO CHMBOJMKY IS
COCTABICHHA MOJICKYIAPHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, COKpaIIEHHOMH)
¢opMynT OpraHHMYECKMX BEUIECTE M YPaBHCHHM XHMHMYECKMX PpEaKiui,
U3TOTABIIMBATD MOJEIH MOJICKYJl OPraHMYeCKHX BELIECTB Ul WUTIOCTpAllUM HX
XHMHYECKOT0 ¥ MPOCTPAHCTBEHHOIO CTPOCHHS;

copMIPOBaHHOCTE YMEHHI YCTAHABIWMBATL MPHHAIICKUOCTE H3Y4CHHBIX
OPraHAYECKMX BCIICCTB MO HMX COCTABY M CTPOCHHID K ONPCACTIEHHOMY
KIAcCy/Tpynne COCAMHEHWH (YITICBOAOPOMABL, KHCIOPOA H  A30TCOACPKAIIME
COCIMHEHNS, BHICOKOMOJIEKY/IAPHBIE COCOMHCHMA), JaBaThb MM HA3BaHHUA IIO
cucremarudeckoif HoMeHknarype (IUPAC), a Taioke NpHBOOWTH TPUBHAIBHEIC
Ha3BaHHA OTACNBHBIX OPraHMYECKHX BEHIECTB (3TWICH, NMPOIMJCH, AICTHIIEH,
STUICHIVIMKOND, [NIULUEPHUH, ¢eHoN, opMaNbACIuA, aneTaabAcTH, MypaBbHHAs
KHUCJIOTA, YKCYCHAs KHUCJIOTa, OJIEMHOBAsA KMCIIOTa, CTCapHHOBas KHC/IOTA, III0K034,
(pykTo3a, KpaxMa, neJIrI03a, TIHLH),

cOpMIPOBAHHOCTE YMCHWA ONPEACNATE BHABI XWMHYECKOH CBA3H B
OPraHAYECKUX COSIUHEHUAX (OAUHAPHBIE U KPATHEIE),

cOPMIPOBAHHOCTE YMCHWSA NPUMCHATE HOJOXKCHUA TEOPHH CTPOCHHA
opraamgeckux Bemects A. M. Bytneposa mia 00BACHCHNA 3aBUCHMOCTH CBOWCTB
BEILIECTB OT HX COCTaBa U CTPOCHHS;, 3aKOH COXPAHEHHA MacChl BEILICCTB;



cOpMIPOBAHHOCTH YMEHHN XaPaKTEPU30BATE COCTAB, CTPOCHHE, PH3MIeCKue
¥ XHMHYECCKUE CBOHCTBA THUINWYHBIX MPEACTABHTENICH Ppa3MYHBIX KJIIACCOB
OPraHAYEeCKHUX BEIIECTB (MCTAaH, 3TAH, STAJICH, MPOIWICH, alleTHJICH, OyTamuen-1,3,
MeTHnOyTaaueH- 1,3, 6eH30M, METAHOM, STAHOM, STHICHIIUKONG, ITMLCPHH, (PEHO,
aleTANbACTH, MyPABEHHAS H YKCYCHAS KUCIIOTHI, IITIOK03a, KPaxMaJl, HEJUTII03a,
aMMHOYKCYCHAs KHCJIO0Ta), WUIIOCTPUPOBATh NEHETHYECKYIO CBA3b MEXAY HHUMH
YPAaBHEHUAMH COOTBETCTBYIOIIMX XHMHYECKHX PpEakiMii ¢ MCNONb30BaHUEM
CTPYKTYpPHBIX QopMyuT,

cOpMUPOBAaHHOCTE YMEHHA XapaKTepPH30BaTh HCTOUYHHUKH YIJIEBOJOPOAHOTO
CHIpbA (HEQTH, IPUPOAHBI a3, yroib), CIIOCOOB HX IEpepabOTKH H MPAKTHYECKOE
NPUMEHCHIE TPOAYKTOB HEpPepadboTKH;

cOPMIPOBAHHOCTE YMEHWH NPOBOAWTH BHYHCICHHUA N0 XHMHYCCKUM
YPaBHEHUAM (MAacChl, 00BEMA, KOMMYECTBA HCXOAHOIO BEINECTBA WM MPOAYKTA
PEaKIyH O W3BECTHEIM Macce, O0BEMY, KOIMYIECTBY OHOIO M3 HCXOAHBIX BEIIECTB
IUTH IIPOAYKTOB PeaKiliu);

cOpMHpPOBAaHHOCTh YMEHHH BIAJICTh CHCTEMOM 3HaHMiII 00 OCHOBHBIX
METOIAaX HAy4yuoro Mo3HAaHUA, UCTIONB3YEMEIX B XUMHUM IMPH HU3YYEHHH BEIICCTB H
XHUMHYECKHX ABICHUN (HaOmoaeHNe, H3MEPEHHUE, KCIIEPUMEHT, MOACITMPOBAHHE),
HCNONb30BAaTh CHCTEMHBEIC XHUMMYECKHE 3HAHUA IS [PHHATHA pEIICHHH B
KOHKPETHEIX O KH3HCHHBIX CHUTYAlHAX, CBA3aHHBIX C BEIECTBAMH MW HX
[IPUMEHEHUEM,

copMHpPOBAHHOETH YMEHHUI COOMIOAATH ITpaBIUIa II0b30BAHUA XUMHUCCKOM
nocyznoif u naboparopHbIM O0OpPYNOBAaHHEM, a TalkoKe IIpaBIUla OOpallcHHA ¢
BEILICCTBAMH B COOTBETCTBHH C HHCTPYKUMAMM IIO BHIIIOJIHEHHIO JIAOOPATOPHBIX
XAMHYECKAX OTBITOB,

cOpMIPOBAHHOCTE YMCHHI IUIAHMPOBATE MW BBEINOIHATE XAMHWYCCKUMH
JKCHEPAMEHT (PEBPALICHAS OPraHAYCCKIX BEIIECTB ITPHA HATPEBAHAHN, IOy YCHHUE
JTUJICHA H U3YYCHHE €70 CBOMCTB, KAYSCTBEHHBIC PCAKLIMH OPTaHHYECKAX BEIECTB,
AcHaTypaiusa 6eJIKOB MPH HArpeBaHUH, IIBETHHIE PEaKITMH OEJIKOB) B COOTBETCTBHH
C MNpaBWJIAMH TEXHHKH O€30MacHOCTH MNpH OOpallleHHH C BCIIECTBAMH H
naboparopHeIM  00OpYZOBaHHMEM, IIPSACTABIATh PE3YIBTATHl  XUMHYECKOTO
9KCNIEpUMEHTa B (opME 3aHHCH YpaBHEHHIl COOTBETCTBYIOIIMX PpCaKiMii H
(OpMYJIHPOBAThH BHIBOJBI HA OCHOBE 3THX Pe3ybTaToB;

cOPMIPOBAHHOCTE YMCHHH KPUTHYCCKH AHATH3NPOBATE XHMHYCCKYIO
UHQOPMAIMIO, MOIYYACMYK) W3 Pa3sHBIX MCTOYHMKOB (CPEACTBA MAacCCOBOMH
nH(popManyn, HTEpHET B APYTHX),

chOpMIPOBAHHOCTE  YMCHMN  COOMIOAATE  OPAaBHJIA  JKOJOTHYECKH
LENCCOOOPA3HOr0 MOBEACHUA B OBITY M TPYAOBOH JEATENIBHOCTH B MENAX
COXPaHCHHMS CBOEr0 3J0POBBA M OKPYXKAIOIIEH NpPHPOAHOM cpelsl, 0CO3HABAThH



OMACHOCTE BO3ACHCTBHA HA JKUBHIE OPraHW3ME! ONPEACIIEHHBIX OPraHHYeCKUX
BEIICCTB, MOHAMAA cMbichH nokasarensa ITJIK, moscHaTe HA npuMepax CrocOOBI
YMEHBIICHAA W NPEAOTBPAIICHWA WX BPEAHOTO BO3ACHCTBHA HA OPraHu3M
YEIOBEKA,

s O0yYarommXCca ¢ OrPAHAYCHHBIMA BO3MOXKHOCTAMH 370POBBSA. YMCHHE
IIPUMEHATh 3HAHUA 00 OCHOBHBIX AOCTYMHBIX METOHAaX MO3HAHHUSA BEIIECCTB H
XUMHYECKHX ABJICHMIA;

Vg cnenblx M cnaboBuaAmmMxX oOy4YalomMXCA: YMEHHE HCNONb30BaTh
penbedHO-TOUECUHYIO cucTeMy oOo3HaucHmit JI. Bpaiinsa s 3aHHCH XHMMYECKUX

hopMyIL.
11 KITIACC

[TpeaMeTHBIE pe3yAbTaThl OCBOSHMA Kypca «OOmas M HEOpraHHYecKas
XHUMHI» OTPaKaloT:

cOpMHpPOBAaHHOCTh IMPEACTABJICHHI: O XMMHYECCKOH COCTaBIAIONICH
€CTECTBCHHO-HAYYHOH KapTHHEI MHEpA, POJIM XVMMHH B IIO3HAHUH SIBJICHHI IIPHPOIEL,
B (OPMHPOBAHHM MEBINUICHAS H KyJbTYPH JIAYHOCTH, €€ (yHKIMOHANBHOH
TPAMOTHOCTH, HEOOXOAMMOMH I PCIICHAS MPAKTHYSCKUX 34039 U SKOJIOTHYCCKA
00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO H IIPIOPOJHOH Cpeae;

BIaJCHHE CHCTEMOM  XMMHYECKMX  3HaHWH, KOTOpasg  BK/IIOYacT:
OCHOBOIIOJIATAIONIME MOHATHUA (XMMHYECKHH >IEMEHT, aToM, M30TOI, S-, p-, d-
JMEKTPOHHBIC OPOUTAMM aTOMOB, HWOH, MOJIEKYJId, MOJb, MOJSPHBIA O0BEM,
BaJICHTHOCTB, MIECKTPOOTPHIATENBHOCTE, CTEICHD OKUCIICHHSA, XHUMHYECKas CBA3b
(KOBaNICHTHAA, MOHHAA, MCTAJUTMYECKAA, BOAOPOAHAN), KPUCTAIUIMUECKAS PCIIETKA,
THIOB XUMHYECKHX  PECAKIHi, PAaCTBOP, OSIECKTPOJMTEL, HEJJIEKTPOJMTEL,
NCKTPOIIMTHYECKAsd JUCCOLHAIIMA, OKHCIMTENIb, BOCCTAHOBUTENH, CKOPOCTH
XHUMHUYECKOH peaKiMi, XHMHYECKOE PABHOBECHE), TEOPHH H 3aKOHH (Teopus
3NMEKTPOIMTHYECKON qucconmauud, nepuoamdeckuii zakoH JI. K. Menaeneepa,
3aKOH COXPaHEHHA MACCHI BEILECTB, 3aKOH COXPAHCHUS U NMPEBpALICHHUA SHEPrUd
IIpH XMMMYECKHX pEaKUUAX), 3aKOHOMEPHOCTH, CHMMBOIMYECKHH A3bIK XHMHH,
MHPOBO33PEHUYECCKIE 3HAHWA, JICKAIMHE B OCHOBE NMOHWUMAHWA NPWYUHHOCTH W
CHCTEMHOCTH XMMWYCCKHX SABJICHHH, (PAKTONIOTHYCCKUC CBCOCHHS O CBOMCTBAX,
COCTaBe, MOMYYCHIH U 0e30MaCHOM HCIONIB30BAHHY BOKHCHINAX HEOPraHHISCKIX
BEIIECTB B OBITY H NPAKTHYCCKOH JCATCITBHOCTH Y€JIOBEKA,

cOpMHUPOBAHHOCTE YMEHWH BBIABIIATh XAPAKTCPHBIC NPH3HAKH MOHATHH,
YCTaHABJIMBATH HX B3aHMOCBA3B, UCNONIB30BATE COOTBETCTBYIOIIHE NMOHATUS NMPH
ONHUCAHUH HEOPTaHUYECCKUX BEIIECCTB M UX IIPEBPAILCHMIA,

cOpMHUPOBAHHOCT, YMEHMII MCIOIB30BAaTh XMMHYECKYIO CHMBOJIUKY IS
cocTaBiicHuA (OpPMYJl BEMECTE M YPaBHCHHA XMMHYECKHX  PEaKLMIA,



cucTeMaTAIeCKy0 HOMEHKIATYpy (IUPAC) m TpuBHANBEHBIC HA3BAHUS OTACIBHBIX
HEOPraHMYECKAX BEMICCTB (YrapHBIA ra3, YITICKACHBI Ta3, aMMHAK, raméHas
W3BECTh, HErAMEHAS U3BECTh, MATHEBAA COAA, HUPHT U APYTHE),

cOpPMUPOBAHHOCTE YMEHUI ONPEACIIATE BAICHTHOCTE H CTETICHE OKUCIICHHAS
XAMAYCCKAX IEMEHTOB B COSAMHEHHMAX PA3IUYHOTO COCTABA, BAJ XAMHYSCKOH
CBA3M (KOBAICHTHAA, HOHHAs, METAJUTNYECKas, BOAOPOJHASA) B COCAHHEHHUAX, THII
KPUCTAUTMYECKOM PpEIIETKH KOHKPETHOIO BEIIecTBa (aroMHas, MOJEKYJIApHasd,
HOHHAs, METAUIMYECKAA), XapaKTep CPebl B BOAHBIX PacTBOpaxX HEOPraHMYECKUX
COCIUHCHUMN,

copMHIpOBaHHOCTH yMEHuH# yCTaHaB/IUBaTh NPHHAUIEKHOCTD
HEOPraHWYEeCKHX BEIIECTB MO0 HX COCTaBY K ONPEACNIEHHOMY KIAcCy/Tpymme
COCIHHEHMH (IPOCTHIE BEINECTBA — METAUIHL H HEMETAUIEL, OKCHABL, OCHOBAHHS,
KUCIOTHI, aM(pOTECPHBIC THAPOKCHIEI, COJIH ),

cOpPMUPOBAHHOCTE YMEHWI PACKPHIBATE CMBICT NEPUOAMYECKOrO 3axoHa JI.
Y. MeHzeneesa 4 JEMOHCTPHUPOBATH €10 CHCTEMATH3UPYIOIIYIO, 0O bACHUTENbHYIO
¥ IPOTHOCTHYECKY 10 QYHKIWH;

copMHpOBAaHHOCT YMEHHH XapakTepH30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX OdJ1eMeHTOB 1-4 nepuopoB Ilepuoaudyeckoidl CHCTEMBI
xuMHUeckux dnemeHToB JI. 1. MeHpaeneeBa, HCNONb3ys MOHATHA «S-, p-, d-
JEKTPOHHEIC OPOUTAIN, «IHEPTETUICCKUE YPOBHIY, 00BACHAT 3aKOHOMEPHOCTH
HU3MEHEHHS CBOMCTB XMMHYECKUX AIEMEMTOB H MX COCIMHEHHH MO IEpHOJaM H
rpymnaM [leppoandeckoi cCHCTEMBI XHMHYECKHX 371eMeHTOR JI. Y. Menaeneera,

copMUpOBaHHOCTh YMEHMH  XapakTepH3oBaTh (OMHMCHIBATh)  OOmIME
XMMHYECKHE CBOHCTBA HCOPraHHYECKMX BEIIECTB pPas3iIMYHBIX  KJIACCOB,
NOATBEP)KAATE CYIIECTBOBAHHE TI'EHETHYECKOM CBA3M MEXAY HEOPraHHMYeCKUMU
BEIIECTBAMH C IIOMOIIBIO YPABHEHMI COOTBETCTBYIOIMX XHMHYCCKIAX PCAKIHA,

cOPMUPOBAHHOCTE YMCHUA KIACCH(PHIMPOBATE XMMUYCCKUE PECAKIUH IO
pa3MYHEIM OPU3HAKAM (YHCIy M COCTABY PEArHpyIOIMX BEIIECTB, TEIUIOBOMY
a¢dexTy peakuyy, U3MEHEHHIO CTEIICHEH OKHCICHHA 3JIEMEMTOB, 0OpaTHMOCTH
pEaKIM, YYacTHIO KaTalln3aTopa);

copMHPOBAHHOCTh YMEHHI COCTaBITh YPaBHEHHA PpEaKLHMi pa3IHdHBIX
THIIOB, NOJIHEIE ¥ COKpAIIEHHBIC YPAaBHEHHA pPeakuuii HOHHOro 0OMEHa, yUHUTHIBAs
YCJIOBHA, IIPU KOTOPBIX 3TU PEaKUMK UAYT 0 KOHILA,

cOpMHUPOBAHHOCTE YMEHWH NOPOBOAMTE PEAKINH, DOATBEPIKAAOIINE
Ka9CCTBCHHBIH COCTAB PA3HYHBIX HECOPraHMYCCKAX BCIIESCTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, MPHCYTCTBYIOINHAE B BOJHBIX PACTBOPAX HEOPraHHISCKUX
BEIECTB;



cOPMUPOBAHHOCTE YMEHHMH PAcCKpPEIBAaTh CYIMHOCTh  OKHCIUTENBHO-
BOCCTAHOBHTEJILHEIX PEaKLHii MOCPEACTBOM COCTABICHUA SIEKTPOHHOrO OanaHca
JTUX peaKiyi,

chOpMHUPOBAHHOCTE YMEHUH OOBACHATE 3aBUCUMOCTE CKOPOCTH XAMAYECKOH
PEAKIMH OT Pa3HYHBIX (PAKTOPOB, XapaKTep CMEIIECHAS XUMHYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHEIIHETO Bo3AelicTeua (npuHnun Jle Ilarense);

copMHpPOBAHHOCT YMEHHH XapaKTepU30BaTh XHMHYECKME IIPOIECCHI,
JeXalye B OCHOBE NMPOMBIIUIEHHOTO ITONYYEHHsA CEPHOM KUCIOTH, aMMHaka, a
TaKke CPOPMHUPOBAHHOCTH IpeacTaBicHMit 06 OOMMX Hay4YHBIX NPHUHLMIAX H
3KOJIOTHYECKHX IIpobieMax XUMHYECKOT0 IIPOU3BOICTBRA,

cOpMHUPOBAHHOCTE YMEHHWI NPOBOAWTHL BHYACICHHS ¢ HCIOIB30BAHUEM
TOHATHA «MACCOBAas JOJIA BEIIECTBA B PACTBOPE», OO BEMHBIX OTHOLICHHI Ta30B IPH
XHMHYECKHX PEaKIHsaX, MAacChl BEIMIECTBA HIM O0BEMA ra30B IO H3BECTHOMY
KOJIMYECCTBY BEIICCTBA, MACCe WM O0BEMY OAMOr0 M3 YYACTBYHIIHX B PCAKIMH
BEILIECTB, TEIUIOBOro 3>ddeKkTa peakuMyu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILIECTB, [IPEBPAILCHUS H COXPAHCHHUS SHEPIHH,

copMHEpOBaHHOCTH YMEHHUI cOOMIOAATH IIpaBIUIa II0b30BAHUI XUMHUYECKOM
nocynoli u naboparopHbIM 00OpyZOBaHMEM, a TaKxke MNpaBWia obpamieHus c
BEILICCTBAMU B COOTBETCTBHH C HHCTPYKLMSMH IO BHIIIOJHEHHIO J1aGOpaTOPHBIX
XHMHAYECKHX OITHITOB;

cGopMHpPOBAaHHOCT YMEHHH IUTAHHPOBATh MU BBINOIHATE XHMHYECKUA
3KCIEPUMEHT (pasiiokeHHE MEPOKCHIA BOAOpPOAA B IPHCYTCTBHH KaTalu3aropa,
onpefielicHUEe CpeAbl pacTBOPOB BEIIECTB € IIOMOIIBI0 YHHUBEPCAIBHOIO
HHAVKATOpa, BIUAHHE Pa3IHYHbIX (aKTOPOB HAa CKOPOCTh XMMHYECKOH peaKiuy,
PEAKmH HMOHHOTO OOMEHA, KA4CCTBCHHBIC PCAKIVH HA Cyab(ar-, xapOoHAT- H
XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHHA, PEIICHUE SKCTICPUMEHTAJIBHBIX 33Ja4 T10
TemaM «Metamwey B «HeMmerauel») B COOTBETCTBUH C NPABHJIAMH TECXHHKH
0e30macHOCTH NpH OOPAINCHAN ¢ BEINECTBAMH H JTA00OPATOPHEIM 000PYAOBAHHEM,
IPEACTABIATh PE3YNbTATHl XHMMUYECKOTO OKCIIEpUMEHTa B (OpME 3aHHCH
yPaBHEHHUI COOTBETCTBYIOIMX peakiinii U GopMyIHpoOBaTh BHIBOJBI HA OCHOBE ATHX
PE3yIBTaTOB,;

copMHpPOBAHHOCT YMCHHH KPHTHYECKM AaHAIH3HPOBAaTh XHMMYECKYIO
nHopMaIio, MOMYYacMyI0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MAaccoBOM
KOMMYHHKAIMH, THTEpHET | APYTHX);

cOpMUPOBAHHOCTE  yYMCHHN  COOMIOAATP  OPABINIA  JKOJOTHYECCKH
eNnecoo0pasHoro MOBEACHWS B OBITY M TPYAOBOH JOEATENBHOCTH B LENAX
COXPAHCHHS CBOECTO 370POBBS M OKPYXKAKOIIECH NOPHPOJHOH Cpeasl, O0CO3HABATH
ONACHOCTH BO3ACHCTBHA HA )KHBHIC OPTAHA3MEI ONPESACIEHHBIX BEIICCTB, TOHUMAN



cMeicn mokazarens I[1JIK, moscHSTH HA mpAMEpax cmocOOBl YMEHBIICHHS H
NPEeAOTBPALICHAS HX BPEIHOIO BO3ACHCTBHSI HA OPraHH3M Y€IOBEKA,

i OOYYAIOMMAXCA ¢ OTPAHAYCHHBIMA BO3MOXXHOCTAMH 3I0POBBSA. YMEHHE
NPUMEHSATE 3HAHUA 00 OCHOBHBIX AOCTYNHBIX METOAAX MO3HAHWA BEIICCTB H
XAMHAYCCKAX ABICHHIN,

IS chenblX M cnaboBUAAIMX OOY4HAIOIMMXCA: YMEHHME HCIIONB30BaTh
penbedHO-TOUECUHYIO cucTeMy 0O0o3HaucHmit JI. Bpaiinsa ansg 3aHHCH XHMMYECKUX

bopMyIL.












OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34







HOYPOYHOE IVLTAHUPOBAHUE
10 KZTACC

Ne n/m

Tema ypoka

KoandecTBo 9a¢0B

Bcero

KonTpoabHbie
paboTor

IIpakTHIeckue
padoTnl

ITpenMer opraHUuecKoi XUMHUH, &
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHNE

Teopus cTpoeHns OpraHNYIECKHX

2 coenuHeHnit A. M. Bytnepoea, eé 1
OCHOBHBIE TIOJIOKESHHS
IpencraBneHue o0 KaccHpuUkanHu

3 opranuueckux Bemects. Homenknatypa 1
(cucreMaTHyeckas) ¥ TPUBHAJILHEIE
Ha3BaHHA OPraHHYECKUX BELIESCTB

4 AJIKaHEI; COCTaB M CTPOCHHE, 1
TOMOJIOTHYECKUiT pAn

5 Meran u 3TaH — npocTeHlIHe ]
NPEACTABUTENIH ANKAHOB

6 AJTKeHBI: COCTAB H CTPOEHHE, CBOHCTBA 1

7 DTWIEH U IPOIMIIEH — MpoCcTeHmmue 1
NPeAICTABUTEJIH AJIKEHOB

8 ITpaxTuueckasa pabora Ne 1. «ITomyuenue 1 1
STUJICHA U H3YYEHHE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u

9 metwiOytaguen-1,3. [Tonyyenne 1

CHHTETHYECKOTO Kay4yKa M PE3HHBI




10

AJIKMHBI. COCTAB U OCOOEHHOCTH CTPOSHUSH,
FOMOJIOTHIECKHH pAn. ALESTHICH —
NPOCTEHINNH MPEeACTABATENDb ATKHHOB

11

BbraucieHns 1o ypaBHEHHUIO XHMHIECKOH
peaKkuuH

12

Apensr: 6enson u Tonyon. TOKCHYHOCTD
apeHoB

13

I'eHeTH9€ECKas CBA3b YIIIEBOAOPOOB,
NPHHAAJIEKAMAX K PA3IHIHbIM KJIaccam

14

ITpripoaHbIe HCTOYHHUKH YITIEBOAOPONOB:

NPNPONHBII ra3 U MOMyTHbIE HePTAHBIE
rasbl, HeQ)Th U MPOAYKTEI €& epepaboTkn

15

ITpupozaHbIE HCTOYHUKH YITICBOAOPOIOB:
MPUPOAHBII ra3 U NONyTHEIE HE(PTAHBIE
rasbl, HeTh H MPOAYKTHI €8 TIepepaboTKH

16

KonrponbHas pabora no paszeiy
«YTIEeBOAOPOALD

17

ITpenennHble ONHOATOMHBIE CIIUPTHL
METaHOJ U 3TaHoN. BopopoaHas cBa3b

18

MHoroaroMHbie CIIAPTHL: STHICHITHKOIb H
ITHLEPUH

19

DeHOM: CTPOSHHE MONIEKYJIbL, PH3UYECKHE U
XHMHYECKHE CBOICTBA, NPUMEHEHHE

20

Anbperusnl popMaNbaerua 1
aLeTanbAerua. ALeToH

21

ODHOOCHOBHEIE MpeAeNTbHbIE KapOOHOBEIE
KHCJIOTBI. MypaBbHHASA H YKCYCHas




IMpakTuueckas pabora Ne 2. «CpoticTsa

22 pacTBOpa YKCYCHOH KHCIIOTBD
CreapuHOBasA H OJCHHOBAasA KMCIOTHI, KaK

23 MPEACTABUTENH BHICITNX KapOOHOBBIX
KHCIIOT

24 Meuna Kak COMH BblClll]/li( KapOOHOBBIX
KHCJIOT, UX MOIOLIIee NelCTBHE
Cnosxabie 3$nphl KaK IPOH3BONHEIE

25 KapOOHOBBIX KHCIOT. 'HAPONH3 CIIOKHBIX
a¢upos

26 Jupe1: rugponus, npuMEHEHHE,
OHONOTHYECKasT PONb KHPOB
VrieBoasL COCTaB, KjacCupuKanus.

27 BaxxHelHIue MpeCTaBUTENIU. III0K03a,
dpykTO3a, caxaposa

08 Kpaxman U 1eJUTI0J103a KaK MPUPOAHBIE
MOJIUMEPHI
KonTponbHas pabota 1o paszaeny

29 «Kucnopoacoaep:xaiyue opraHu4ecKue
COSOHHEHH

30 AMHAHBI; METHJIAMHH U aHHJIHH
AMHHOKUCIIOTHI Kak am(poTepHbie

31 OpraHH4eCKHUe COCAHHEHUS, MX
Ouonoruueckoe 3HaueHue. Ilentuamb

32 Benku kak npUpoAHbIe
BBICOKOMOJICKYJIAPHBIC COCOAHHCHHAS

33 OcHOBHBIE TOHATHA XHMHH

BBICOKOMOJIEKYJIAPHBIX COCTMHEHHH




34

OCHOBHBIE€ METOZIbI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COCAHHEHHH.
IImacTmaccsl, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I1O I[IPOTPAMME
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11 KNIACC

Ne
n/n

Tema ypoxa

Kou4ecTBO 4aC0B

Bcero

KouTpoabunie
padoTni

IIpakTHYECKHE
padoThi

XHUMHYECKHH 3EMEHT. ATOM. JJNIEKTPOHHAA
KOH(QHUTYpanusa aTOMOB

Iepuopuueckuii 3akoH u [lepuonuueckas
CHUCTEeMa XUMHYECKUX 3jieMeHToB [1. K.
MeHnneneepa, UX CBA3b C COBpeMEHHOM
TeOpUeH CTPOeHNUA aTOMOB

3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB
XHUMHYECKHX 3JIEMEHTOB M UX COSIHHEHHIT 1o
rpyImaM u NepuogaM. 3Ha9eHHe
NEePHOANYECKOro 3aKOHA H CHCTEMBL
XUMHYecKkux 351eMeHToB JI. . MeHneneesa B
Pa3BHTHH HAYKH

CrpoeHue BelmecTsa. XHMHYECKAs CBA3b, &
BHIBI, MEXaHU3MBI 0Opa3oBaHus
KOBAJICHTHOI cBsi3u. Bonoponnas cesa3b

BaJleHTHOCTb. DNEKTPOOTPULIATENIBHOCTD.,
CreneHb okucieHus. BemecTsa
MOJIEKYJIAPHOIO U HEMOJIEKY JIIPHOTO
CTPOSHHUA

IToHATHE O AUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUTOHAHBIE PaCTBOPBI.
MaccoBas nonst BEIIECTBA B PaCTBOPE




Knaccugpukanus U HOMEHKIATypa
HEOPTAaHHYECKHX coeanHeHH . [ eneTnaeckan
CBSI3b HEOPraHWMIECKHUX BEIIECTB, Pa3IHYHBIX
KJIACCOB

Knaccupmkanusa XAMHYECKHX peakiuii B
HEOPTAaHHYECKOH H OPraHH4eCKOH XUMHIH.
3akoH coxpaHeHUA MacChl BELECTB; 3aKOH
COXpaHeHUA U MPEBPALICHUA SHEPTUHU MPU
XHUMUYECKHX PeakLuax

Cxopoctb peakiuy. OOpaTHMBIE peaKiuHy.
XUMHYECKOE PaBHOBECHE

10

ITpaxTideckas pabora Ne 1. «Bimstaue
pasIMYHBIX PAKTOPOB Ha CKOPOCTH
XAMHYECKON pPeaKIum»

11

DNeKTpONHTHYECKas JHcconHaus. [ToHsTHe
o Bopopoanom nokasarene (pH) pacrsopa.
Peakumn norHoro obmena. ['maporms
OPraHUYECKHX H HEOPraHMYECKHX BEIECTB

12

OKUCTUTENEHO-BOCCTAHOBUTEILHEIE PEAKLIUH.
TToHATHE 00 3/IEKTPOJIU3E PACILIABOB U
PacTBOPOB CoNei

13

KonTponsHas pabora no paszaeny
«Teopernyeckne OCHOBBI XHMHID)

14

Merannel, ux nonoxenue B Ilepuonmaeckoi
cucreMe Xumuaeckux sneMenTos 1. K.
MeHnpneneeepa H OCOOEHHOCTH CTPOSHHUS
aromoB. O6ume msmaeckne cBOHCTBA
MeETaJLIoB




15

CnnaBbl METAJLTOB. DIeKTPOXUMHUYECKHIA AN
HaNpPsKEHUH METANNOB

16

XHMHYEeCKHE CBOMCTBA Ba)KHEHITHX METAJLIOB
(maTpui, xanui, KanbIyii, MATHHIA,
AMOMHHHI) M UX COSOHHEHHH

17

XUMHYECKHE CBOMCTBA XpOMa, MU U UX
COoeUHeHHit

18

XHMMHYECKHE CBOMCTBA IIHHKA, JKEJNE3a H HX
COSMHHEHHIT

19

ITpakTrueckas pabora Ne 2. "Pemenne
SKCTIEPHMEHTANBHBIX 33134 110 TEMe
«MeTtammen»"

20

HeMeTasmibl, UX MOJIOXKEHUE B
ITepuoauueckoil CUCTEMe XMMHYECKHX
anemenTos JI. 1. Menpeneesa u 0CO0EHHOCTH
CTPOSHMS ATOMOB

21

Qu3uUeCKHe CBOMCTBA HEMETAILIOB,
AnnoTponusa HeMeTaJUIoB (Ha pUMepe
KHCJIOpoAa, cephl, poctopa u yriepoaa)

22

XUMHYECKHE CBOMCTBA TaJIONCHOB, CEpPhl U HX
COSIHHEHHI

23

Xumudaeckue CBoMCTBa a30Ta, dpochopa i ux
COSIHHEHHIA

24

XUMHYECKUE CBOICTBA YITIepOAa, KpeMHUA U
UX COeMUUEUUi

25

IIpuMeHeHHe Ba)KHEHIIMX HEMETAJUIOB H HX
COSIHHEHHIA




26

O0o0Lenne u cucTeMaTH3a1UA 3HAHUI 1O
teme «Hemeramnery. Berancnenus no
ypPaBHEHHIM XHMHYECKHX pPeaKLyii v
TEPMOXHMHYECKHE PACIETHI

27

ITpaxTiueckas pabora Ne 3. «Pemenue
SKCTIEPHIMEHTANIBHBIX 33134 TI0 TEME
"Hemetanr"»

28

KouTponsHas paGota no teMaM «MeTauiben 1
«Hemeranen

29

Heoprannueckne 1 OpraHM9eCcKHe KHCIIOTBL.
HeopraHnueckne 1 OpraHM9ecKne OCHOBAHUA

30

AmboTrepHBIe HSOPraHHYECKHE H
opraHuueckue coefuHeHus. I'eHeTnueckas
CBA3b HEOPraHUYECKUX U OpraHHYeCKuxX
BELIECTB

31

Ponb xuMuH B 00€CTIEYEHHH SKONOTHISCKOI,
SHEPreTHYECKOM M MUIIeBoii 6e30macHoCTH,
Pa3BHTHUH MEAMLIUHbL

32

IpencraBaeHus o0 oOIMHUX HAYYHBIX
MPHUHIMIAX MPOMBILLICHHOTO MOTyYeHUs
BaXKHEHIINX BELIECTB

33

YenoBek B MHPE BEMIECTB H MATEPHAJIOB

34

XHMHA U 300POBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBABATEJ/IBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

» Xumud, 11 knace/ Tabpuenan O.C., O0mecTBO ¢ OTPaHNYCHHOM
OTBETCTBCHHOCTHIO «[JPOMAY; AkiHoHEpHOE 001eCTBO «H31aTEMBECTBO
«IIpoceemenne»

Xumusi, 10 knacc/ I'abpuensa O.C., Octpoymor U.I'., Cnagkor C.A.,

AK[IHOHCPHOC obmecTBo «M31aTeNnbCTRO «HpOCBCIlICHHC»

METOXAYECKHE MATEPHAJIEI JUISA VUATEJIS

OUAPPOBBIE OBPA30BATEJ/IBHBIE PECYPChI H PECYPCBI CETH
HHTEPHET

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