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Pabouas nporpamma
110 XumMuM. ba3oBblil ypoBeHb.

s yaamuxes 10-11 kiraccon

CocraBneHa Ha OCHOBE (pegepajibHON padoyeii MPorpaMMel 10 y4eOHOMY MPEAMETY «XUMHUSL.
ba3oBblil ypoBeHbY, yTBepKAEHHOM puka3oM MunmnpocseeHust Poccuu ot «18». 05. 2023 1. Ne
371.

Cpoxk peiicTBUsSI MPOrpaMMbl — /10 BHECEHHSI M3MEHEHHNH B (pegepaibHyI0 padouyro
NporpamMmy 1o npeaMeTy WJu 10 NPUHATUHS HOBOI (enepanbHOi padouell MporpaMMbl
10 NMpeaMery.

IIpu orcyTcTBUM U3MEHEHUH B (penepabHOI paboyeil mporpaMmme nporpamMma aencTByeT 0e3
€XKETr0JHOr0 NePecMOTpa, MOBTOPHOTO PACCMOTPEHUS, COTJIACOBAHUS U YTBEPKICHHUS.
IToBTOpHOE pacCMOTpPEHNUE, COTTIACOBAHUE U YTBEPIKAECHUE IIPOBOIATCS TOIBKO IIPU BHECEHUU
U3MEHEHUH B defepanbHyto pabouyro IporpaMMy 1o IpeaMeTy WM MPH NPUHATHH HOBOM
benepanpHON paboueil IpPOrpaMMBbl.

Cankr-IlerepOypr
2026



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctanapte COO, ¢ yuérom KoHuenuuu npenojaBanus yueoOHOTo
npeaMera «XuMmus» B 00pa3oBaTeNbHbIX opraHuzaiusax Poccuiickoit @eaepaiiumy,
peaNu3yroNMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctparerun pa3Butust Bocniutanus B Poccuiickoit @enepannn Ha nepuon 1o 2025
rona» (Pacnopsxenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XHUMHH, K OIMPEACIICHUIO

oOmielt cTpaTeruy 00y4YeHUs, BOCIUTAHUS M PA3BUTHS O00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbabie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBJISETCS HEOTHEMJIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTIOCTHOM CHCTEME XUMHUYECKOTrO o0O0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO
U TIPUPOJHOMN cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyHaroNIMXCsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHhE€ M TOCTPOCHHE KOTOPOTO OMPENAENICHbl B MpOrpaMMe MO XUMHUH C
y4€ToM crenuPuKkd HayKu XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUaIbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOMIMX Iele W MPUHITUIIOB,
XapaKTepU3ymoIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanumu.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJib B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE€ 1IEJIOCTHOTO TPEACTABJICHUSI 00 OKpY’)KaloIIeM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMCHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYrMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO



TpyJa W JKH3HH KaXa0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaKk Hayka
co3ujlaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HallpaBjiieHa Ha pElICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO pAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHuUsl B pa3JIMYHBIX 00JIACTSAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMUS»  SBIAIOTCA 0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wMarepuajia u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHIX. Tak, B Kypce€ OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAaIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIJIEKTPOHHBIX
MPEACTaBICHUI O CTpOeHUHU BenecTB. CBeneHus 00 U3ydyaeMbIX B Kypce BellecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKON pEaKIIUH.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUUECKH MaTepuan ©u (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIMI OSTOro0 3akoHa — OT
00001aroIIei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIICH.



Envnas cucrema 3HaHWMK O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONIHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COZIEpKaHMs, UMECIOIIUMHU KYJIbTYPOJIOTUYECKUNA WM NPHUKIATHOM Xapakrep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKphIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATENbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y IPAKTHYECKUX PUWIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATH UHPOPMAIIMIO U IPUMEHSATD €€ [T TOTIOJTHEHUS 3HAHUH,
pELICHUS MHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS W3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUaAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPTraHWYECKOTI0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB MX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX IpobdiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemieHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyyaroluxcs MPUHATBIE NPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHUIO
COJECpKaHUS U TIOCTPOEHUS MpeAMeTa NpeIyCMaTpUBAIOT (OpPMUpPOBAHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYEHHE ISl pa3IMUHbIX
BUJIOB [ICATEJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VCCJIEIOBATENBCKON JIEATEIBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus, TaK U Ha YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU OMPEICICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHM LIeJIed W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKU 3PEHUsl TAaKOM MOJXOJ K OIpPEAENICHUIO Ielied H3ydeHUus
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LIEJSIMH W3Y4YEHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:



e (dopmMupoBaHHME CHUCTEMBl XUMHUYECKUX 3HAHWUH KaK  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH X
Pa3BUTHSA U CTAaHOBJICHHSI,

e (GopMUPOBAHNE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTUPOBATLCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOW U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTA, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMETa B MPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEEHU OTIAETCS NPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojep:KaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1€00pa30BaTEIbHON OpraHu3aluy, BIAJICIOIIETO HE HabOpOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aAKTUBHOTO IOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOMN KU3HU JUUIS PEILICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM NpU U3yYE€HUH TIPeIMETa « XUMUS» JOMUHUPYIOIEE 3HAUECHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pELICHU B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMalUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHSI ONbITA JEATETLHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWM XHMHH, a TaKXe JUIsl OLEHKH C IO3HMLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh



COBpEeMEHHbIE NH(POPMAIIMOHHBIE TEXHOJOTUH JJI MOMCKA U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

¢dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU W TPOBEJIEHUU XUMUYECKOIO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEexKHOTrO
OTHOIIIEHUSI K TPUPOJE M CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM s NPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpenHero oOmEero oOpa3oBaHUSA MpeAMET «XUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHON obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaiseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OpPraHUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (hOPMYJIBI
OpraHMYECKUX BelEecTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OPraHUYECKUX COCAUHECHUSAX — OUMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiaccupukauu opraHudeckux BemiecTB. HoMmeHkaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTepHUaJaMu Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIICCTB, HAOJIOJEHUE M OIMCaHUE
JEMOHCTPALMOHHBIX OIBITOB II0 IMPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IJ1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBa
(peakiuu 3aMelieHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U MPONUJIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuu TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHUs] ), MOyYeHUE U TPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakuuy TaJOT€eHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TPUMEHEHHE. 10.1)0:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu



2an02eHUPOBAHUS U HUMPOBAHUS), NOJyYyeHue u npumenerue. TOKCUIHOCTb apEHOB.
['eHeTnyeckas CBSA3b MEXKAY YIJIEBOJIOPOAAMU, MPHUHAJISKAUIMMHI K Pa3InYHBIM
KJIACCaM.

[IpupoaHbie HCTOYHUKHU YIJIEBOJIOPOAOB. I[lpupoaHblii ra3 W TMOIMyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKkTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yToJb U MPOAYKTHI €r0 MepepadoTKU.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMpeBpalleHUI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOACIUPOBAHNE MOJIEKYJ YIJIEBOJAOPOJIOB U TaJOTr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYEHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH MO W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OMHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
raJIOTeHOBOJIOPOIAMH, TOpPEHHE), MpUMEHEeHHe. BoaopomHbie CBS3U MEXKIY
MOJIEKYJIaMH CITUPTOB. JlelicTBHE METaHOJa U ATAaHOJa Ha OPTaHU3M YEJIOBEKa.

MHoroaromuble  CIUPTBHL.  ODTUIEHIJUMKONb M  TJIMLUEPUH: CTPOCHHE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
Opranu3Mm uenoBeka. [[puMeHenne rimiepraa u dTUICHTITUKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManbplaeru, aneTanbAETHN:  CTPOECHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIC PEAKIIUN), TIOJIyYeHUE U PUMEHEHUE.

OHOOCHOBHBIE MpeieNIbHbIC KApOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYyCHAs
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moiydeHue u npuMmenenue. CreapuHoBas
M OJICMHOBAsl KUCJOTHI KaK MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KiacCU(UKAINUA ~ yIrIAeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3HUECKHe U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(Il), okucinenne amMuadHbIM pacTBOpoM okcua cepedpa(l), BocctanoBIeHUE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHUE, OMOIOTHYecKast POJib.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugom Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusnyeckue u
XUMUYECKHE CBOMCTBa aMHMHOKHUCJIOT (Ha MpuUMepe INMIKMHA). buojormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOICTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHs BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsannst MEXIpEeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHUYECKOM XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC OopOWTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl JEKTPOHOB M0 OpOUTAISIM B aTomax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTypaLlUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA W [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi M TOJISIpHAsl, WOHHAs, MEeTajimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. FIOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEMHEHHNM. Homenknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciialblie aneKTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux sneMeHToB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIbIO YHUBEPCAILHOTO MHIUKATOPA, PEaKllMid HOHHOTO 0OMEHa), MPOBEJICHUE
MpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEILIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAUIOB (TaJlor€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pElICHUE
HKCMEPUMEHTAIBHBIX 3a7ad, HAOJIOJICHUE U ONHCAHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponb xumun B 00€cCrieUeHUH SKOJOTMYECKOM, YHEPreTUYECKOM W MHUILEBON
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX HPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAOB: BAXKHEUILIWE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
ynoOpeHus.

XuUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOI0 UCIIOIb30BAHUS MTPENapaToB OBITOBOM XUMUU B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHbIX TMOHSITUH, TaK W T[OHATUM, SBJISIOMIUXCA
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHE, SBJICHHE.



du3uka: MaTepusi, FHEPTHs, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeAMETHBIM W TpeAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakAaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MHPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATENBHOCTHU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMAMM U  TPaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOMNO3HAHUS, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peajn3aluy NIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIMIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
MPOEKTOB, PEIICHNU YU€OHBIX 1 TO3HABATENbHBIX 3344, BHIITOJIHEHUU XUMHUUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

IIECHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COI[MAJIbHOM HAIPABJICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMUH;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX JEMCTBAN U MPEIOTBPAILATD HX;

HaJIMYusl Pa3BUTOIO 3KOJIOrMYECKOI0 MBILIICHUS, S9KOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOIO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3bpl MaTepUATbHOM KYyJIbTYphl, PEIICHUH TJIOOAIBHBIX MPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIICLTHOTO TPYZAa U 3KOJIOTUYECKH KOM(POPTHOM JKMU3HU KaXKAO0T0 UjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHHUS SBJIICHUI OKPYKAIOIIEro MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
TPaMOTHOCTH M COIIMAIEHOW KOMITETEHITUN 00YyYaroInXCs;
CIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBUS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
JelCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHSITUM M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS JJi1 OOBSICHEHUS OT/EIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAaY€CTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue U MaTeMaTUUYeCKHe)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIoTa W/WiH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJaSSTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEAOBATENIbCKUX 3ajad, BBIOUpaTh HauOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuuyeckas XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUU B ITO3HAHUU SIBJIEHUN IPUPOIBI,



B (OpMHUpPOBAaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIHMOHAIHHOMN
IPaMOTHOCTH, HEOOXOAUMOM /JIsi PEIICHUs] MPAKTHUECKUX 3a7a4 U SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM A3BIK XUMHUH; MHUPOBO33PECHYECKUE 3HAHUI,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALICHUN OPTaHUYECKUX COCTUHEHNN;

c()OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl OpraHMYECKHMX BEIIECTB W ypPaBHEHUHW XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb KM Ha3BaHUS 10
cuctematuueckoil HomeHknatype (IUPAC), a Takke npuBOIUTH TPUBHUAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TIUUEPUH, (EHOJ, (popmaiblerus, aueTaibIeruji, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TIF0K034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUJIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOAHBINA Ta3, yroJjib), CIIOCOOBI UX MEPEPA0OTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEAKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIs TPUHITHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBIIOJTHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0CIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(bopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIENISIX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS KX BPEAHOTO BO3JACHCTBUS HAa OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B TO3HAHUHU SIBIICHUU IPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM JJIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

BJIQJICHUE  CUCTEMOM  XUMHUUYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, M30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKLUM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeakiud, XUMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON Juccolmannu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIlCHUsI YHEPTUU
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS NMPUUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIHPHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(OpPMHUPOBAHHOCTh YMEHUN HCHOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss (GOpMyl BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematuieckytro HoMeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJIEHTHOCTh U CTEMEHb OKHCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKON PpEHIETKM KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJIApHasi,
MOHHAs, METAJUIMYECKasA), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJacCy/TpyIne
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PaCKphIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaThb SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB llepuonnueckoi cucTeMsl
xumuueckux siemeHToB JI. M. MeHneneeBa, WCHONb3ysA MOHATHA «s-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHMH I10 NEpPUONaM U
rpynnaMm [lepuogunueckont cucreMbl xuMmudeckux 3semeHToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHUYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM IpPU3HAKaM (YUCIY M COCTaBy pEarupyrollyux BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaxiuy, y4acTUIO KaTaau3aTopa);

C(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMM pPa3IMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH pPEaKUUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIECTB;



c(OPMUPOBAHHOCTh ~YMEHHM  PACKPBIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XMMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA WMJIU O00bEMA ra30oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIa BOAOPOJA B IMPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE CpeNbl PacTBOPOB BEIIECTB C IOMOILBI  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEakIUu Ha CcyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJa4 0
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX pPEAKIUi U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHGOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  coOJNIOAaTh  TMpaBWIa  AKOJIOTMYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObI YMEHbBIIECHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m
NMPoOrpaMmblI Bcero Kontpoaeubie  Ipaxruieckue o0pa3oBaTejbHbIE
padoTshI padoTshI pecypee
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XMMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI 2
29 HenpenenpHble yriieBogOPOIBI: ATKCHEI, 6 1
' aJIKaIMCHBI, AIKUHBI
2.3 ApomaTu4ecKkue yriaeBog0pOIbl 2
24 [TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
' uX nepepadoTka
Wroro mo pazneny 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHeHus
3.1 Cnuptsl. @enon 3
39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
' CrnosxHble 3upsI
3.3 VYriaeBoasl 3 2
Hroro mo pazneny 13
Pasnen 4. A3oTcoaepkamme opranudeckne coeIMHeHUus
4.1 AMUHBEI. AMHHOKHCIIOTBI. bellkn 3

Hroro no pazneny




Pasznesa 5. BbicokoMOJIEKYJISIPHBbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;;?;Z':f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 3
anemenToB 1. . Menaeneena
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4
BEIIIECTB
13 XUMUYECKUE peakluu 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTamsl
2.2 Hemeramnsr 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )KU3Hb
3.1 XUMHS U )KU3Hb
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabnsrie — Ipakruveckue fllsyqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus ctpoeHHst OpraHUYEeCKUX
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o K1accuPpUKaun
3 opraHuueckux BemiectB. HomeHkiatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUECKUH PsifL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONWIEH — NpOCTeiIne 1
MIPEICTaBUTENH aJTKEHOB
8 [TpakTryeckas padora Ne 1. «ITomyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTHU
10 CTPOEHMS1, TOMOJIOTMYECKHUN PSAL. 1

AneTniieH — npocTenmmn
[IPEACTABUTEND AJIKUHOB




Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b YIi€BOJOPOIOB,
NPUHAIISKAIINX K Pa3IHYHBIM KIaccam
[TpupoHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

15 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenensHbBIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TaHo1. BooponHas cBsi3b

18 MHOroaToMHbI€ CIIUPTHI: STUIEHTIIUKOIb
Y TJIMLEPUH
@DEHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
pUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OMHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsl M YKCYCHAs

22 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOH KHUCIIOTBI»
CreapnHOBast U OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

o4 MpI1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JIelcTBHE




25

Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX

a¢hupoB

26

27

28

JKupbl: ruapoNN3, IPUMEHEHHUE,
OMoJIOrNYecKast POJib KUPOB

VYTaeBobl: COCTaB, KiIaccuukanus.
Baxueriue npencTaBuTeNu: ri0K03a,
¢bpykTO3a, caxaposa

Kpaxmai u memirono3a Kak mpupoHbie
TTOJTUMEPBI

29

30

31

KontponpsHas paboTa mo pasaeny
«Kucnopoaconepkamue opraHn4ecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas paboTa

OOmas xapakTepucTUKa
a30TCOJIEPIKAINX OPTaHUIECKIX
coeauHenuil / Beepoccuiickas
IIpoBepoyHas pabora

AMWHBI: METHJIAMUH W aHUJINH

32

AMUHOKHCIIOTHI Kak aM(pOTEepHbIE
OpraHUYECKHE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

33

34

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX CO€UHEHNN

OcHOBHEBIE METOJBI CHUHTEC3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMAYECKAH DJIEMEHT. ATOM.
DJIeKTPOHHAs KOH(GUTYPALIHsI aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4decKkux annemeHToB /1. U.
MenieneeBa, UX CBsI3b C COBPEMEHHOIM
TEOPHUEN CTPOEHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX AJIEMEHTOB U UX COCAMHEHUN
10 FpyNIaM U nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA 1 CUCTEMBI
xumudeckux anemenToB /.. MenieneeBa
B Pa3BUTUU HAYKU

CrpoeHue BelecTBa. XMMHUECKasi CBS3b,
e€ BU/IbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BomopoaHas cBsA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101151 BEIIECTBA B PaCTBOpE

KJIaCCI/I(I)I/IKaI_[I/Iﬂ 1 HOMCHKJIaTypa
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I.
I'enernueckas cBs3b HCOPraHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB




Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS SHEPTUU IPU
XUMUYECKUX PEaKLUsIX

10

11

12

13

14

15

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTue o BogopoaHoM nokasarene (pH)
pactBopa. Peakinu noHHOrO 0OMeHa.
['uaponan3 opraHuyecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCITUTEIIEHO-BOCCTAaHOBHTEIILHBIC
peakiuu. [lonsatue 06 anekTponaunze
pacIIaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Mertamisl, X MOJ0XKECHUE B
[lepnonnueckoi cucTreMe XuMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOCHHOCTH CTpOEHHUs aToMOB. Ob1He
¢du3nyecKkue cBOMCTBa METAJIIOB

CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKAN
P HAIPSDKEHUM METAJIIOB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJJlOMUHAN) U UX COSAUHECHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHNN




18

19

20

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEeIUHEHUI

[IpakTuueckas padora Ne 2. "Pemienne
9KCHEPUMEHTAIbHbIX 3334 110 TEME
«Meramib»"

HemeTaminl, UX TOJIOKEHNE B
[Tepuoauueckoil cucreMe XMMUYECKUX
snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCITI0poJ1a, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U
HUX COeOUHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, (hochopa u
HUX COeOUHEHUN

XHUMH4YECKUE CBOMCTBA yIiIepoaa, KpEMHUS
U UX COeIUHEHUN

25

26

IIprMeHeHne BaXKHENUIINX HEMETAIUIOB U UX
COeTMHEHNN

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe «Hemeramiely. BeruucieHus mno
ypaBHeHI/H[M XUMHNYCCKUX peaKHI/II\/JI nu
TEPMOXUMHYECKHE PACUETHI

27

[Ipaxtuyeckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
"HemeTaysl"»

28

KonTponbhas pabota no remam
«Mertamiel» n «HemeTamisry)

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KUCJIOTHI. HeopFaHI/I‘—IeCKI/Ie u
OpTraHU4YCCKUC OCHOBAHU




AmMoTepHbIe HEOpraHUYeCKHe U

OpTraHU4YCCKUC COCIUHCHUS. I'enetnueckas

30 1
CBSI3b HCOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Poip xuMuu B o0ecIieueHuH

31 AKOJIOTUYECKOM, SHEPreTUYECKON 1 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
M€ TULINHEI
[TpencraBienust 06 0OIIMX HAYYHBIX

32 IPUHLIMIIAX IPOMBIIIEHHOTO MOIY4YE€HHUS 1
BaKHEMIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XHUMHS U 370pPOBbE YEIIOBEKA

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

1

11

1.2

1.3

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHPOBaHHOCTH MPEACTABICHUH O XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAyYHOM KapTUHbI MHpA, POJIM XHMHH B ITO3HAHUU
SBIICHUH TPUPOABI, B (OPMHUPOBAHUU MBINUICHHS W KYJIBTYpPhI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pellleHus] MPAKTUYECKUX 3aJa4 U SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUA K CBOEMY 3/10POBbBIO U HpHpOI[HOfI cpeac

Brnanenue cucreMol XUMHUYECKUX 3HAHHM, KOTOpas BKIHOYACT:
OCHOBOITOJIATAIOIIHE HOHSATHS (Monexyina, BaJICHTHOCTD,
JIEKTPOOTPHUIIATEIILHOCTh, CTCIICHh OKWCIICHHS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISPHBIM O0BEM, YIJIIEPOIHBIA CKEJET,
GyHKIMOHATBHAS ~ TPYIIA, paaudKaid, HW30MepHs, H30MEphI,
TOMOJIOTHYECKUI Psii, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOI- H
a30TCO/IepIKaIIe COSAMHEHUS, OMOJIOTHUECKH aKTHBHBIE BELIECTBA
(YraeBoIpl, XKHUPBI, OCIIKK), MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs
XHMHYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHYCCKHHA SI3bIK XUMHH, (PaKTOIOTHUYECKUE
CBEJICHHSI O CBOWCTBAaX, COCTaBe, TMOJIYYCHHH U 0O€30MacHOM
UCIIONIb30BAaHUU BAKHEHIINX HEOPraHUYECKHMX ¢ OPTaHMYECKUX

BEIIECTB B OBITY M MPAKTUYECKON JEATEIHOCTH YEJIOBEKa

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XAPAKTCPHBIC IIPHU3HAKH
HOHSITI/II\/JI, YCTaHAaBJIMBATb nux B3aMOCBA3b, HCIIOJB30BAaTh
COOTBECTCTBYIOIIMEC IIOHATUA IIPU ONHUCAHHUU COCTaBa, CTPOCHUA U

MpPEBPAICHUI OPraHMYECKUX COSIUHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIH30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHNYECCKUX peaKHHfI, N3roTaBJINBATH MOoAaeIn MOJICKYII
OpTaHWYECKUX BEIIECTB IJS WUIIOCTPAlMM WX XHUMHYECKOTO U

MPOCTPAHCTBCHHOI'O CTPOCHU




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus opranndeckux Bemects A.M. bytiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne M XUMHUYECKHE CBOWCTBA THUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUJICHTIINKOIIb, TIIHIIEPUH, ()EHOJI, alleTaTbICTH]I,
MypaBbHHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETHUUECKYIO CBSI3b
MEXIY TUIUYHBIMU  MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyit

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4YHOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh YMEHHI COONIOAATH MpPaBHIIA TOJIH30BAHUS
XUMHUYECKON MOCYAON U JTabOpaTOpHBIM 00OPYAOBAHHEM, a TAKKE
IpaBuJia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAIICHUSI OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyUYEHUE STUIEHA M H3YYEeHHE €ro CBOICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C IpaBUJIAMH TEXHUKU O€30MaCHOCTH MIPU OOpAIlEHUHU C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIAOBAaHHMEM; MPEACTABIATH PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid ¥ (HOPMYJIHPOBATh BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

ChopMupoBaHHOCTP ~ YMEHHH  TPOBOJUTH  BBIYMCIICHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT, ~ yYMEHMM  KPUTHYECKM  aHaJIM3HPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1€c000pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEIHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpefibl, OCO3HaBaTh OMACHOCTb BO3/JEUCTBUS HA >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTellst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALICHUS MX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4€CJIOBCKaA

11 KIIACC




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

Binanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOMOJIATraloIIMe MOHATUA  (XUMHUYECKUM  DJIEMEHT, aTOM,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, 0-3JEeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJI€HTHOCTb, AJIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHUCJICHUS, XMMHYECKas CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPHBI 00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakuui (OKMCIIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHIOTEPMHUECKUE, PEAKIIUH HOHHOTO 00MEHa), pacTBOP, JEKTPOIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JTUCCOLMALUA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKIHH, XHUMHYECKOE
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIIEKTPOIUTHYECKOM
nucconmanuu, Ilepmonnueckuit 3akon .M. MeHnneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BbIK XHUMHUH,
(hbakTONOTHMUECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacCHOM HCIIOJIb30BAaHUU BAXKHEHIIINX HEOPraHMYECKHX BEIIECTB B

OBITY U IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHSATUH, NPUMEHSATh COOTBETCTBYIOIIME
MOHATHSL TPU OMNHCAHUU CTPOEHUS U CBONCTB HEOPraHUYECKUX
BELIECTB M MX IPEBPALICHU; BBIABIATH B3aMMOCBA3b XUMHUYECKUX
3HAHMW ¢ TOHATHAMH W NPEICTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

BnageHne OCHOBHBIMM METOJaMH HAYYHOI'O IO3HAHMs BELIECTB U
XUMHUYECKUX SIBICHUM (HAOmIoJeHue, W3MEpEeHUe, SKCIIEPUMEHT,

MOI[CJ'II/IpOBaHI/Ie)

14

CdopmMupoBaHHOCTh YMEHMHM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHUYECKHX DJIEMEHTOB B COCIUHEHUAX Pa3JIMYHOTO
COCTaBa, BHMJ XMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKOM
PEeIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasi, MOJIEKYJIsIpHasi, HOHHas,

MeTaJuIn4yecKas)

1.5

ChopMHUpPOBAHHOCTH YMEHUH OMPENEIATH XapaKTep CPeabl B BOAHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupoBaHHOCTH ~yYMEHHA KiIacCHU(DUUIUPOBATH XUMHYECKUE
peaKkLuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumux
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHMH COCTABJIATH YPAaBHEHHS peaKIui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKLHUN
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMSI, IPU KOTOPBIX ITH PEAKIMU

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHUI MIPOBOAUTD peakuuu,
MOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

111

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE yMEHUH OOBSCHATH XapakTep CMEIICHUs
XUMHYECKOT0 PAaBHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunuun Jle HlaTenbe)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbIch [lepuogunueckoro
3akona .M. MeHnneneeBa M JIEMOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKITIN

ChopMupoBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4  mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHzeneeBa, HCIOb3Ys MOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAIIH,
«QHEPreTUYecKre YpOBHUY», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHHUH IO IEPUOJaM U
rpynmnaM [leprogudeckoil cucTeMbl XUMUYECKHX 3nemMeHToB JI.1.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 00IIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKIAY




HCOPraHN4YCCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHAaBIWBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (PoCThie BEIIeCTBa — METAUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHI)IC T'HAPOKCUDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHH HCII0JIB30BAaTh XUMUYECKYIO0 CUMBOJIMKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuasibubie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMUak, rameéHas M3BeCTb, Herami€éHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMOIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOPa, ONPEeIeNICHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOpA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOpPOCTb XHMMHYECKOW pEaKIMH, PEaKuu HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMK Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTtasuib» U «HemeTanas») B COOTBETCTBHH C PaBUIIaMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHHMEM;  NPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil u (OopMyJIupoBaTh BHIBOJbBI Ha OCHOBE

OTUX PE3YJIbTATOB

CchopMupoBaHHOCTb yYMEHUH COOMIOAATh TMpaBWiIa TOJIb30BAHUS
XUMHAYECKON TOCY/I0l M JTa0OpaTOPHBIM OO0OPYJIOBAaHUEM, a TAKXKE
MpaBuJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIUE B OCHOBE IIPOMBILIEHHOTO TOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06L[II/IX HAay4YHbIX TIPUHOUIIAX W  9KOJOTMYCCKHX Hp06neMax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIs
pelleHrs NPAKTHYECKUX 3aJady U HKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKU aQHAJIM3UPOBAThH
XUMHUYECKYI0 MH(OpMaIuio, MOJy4aeMyl0 W3 Pa3HbIX MCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

CpopMUpOBAaHHOCT, YMEHMI COOJIIOAATh MPaBHIIa HKOJIOTHYECKU
1€JIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3/I0POBbS M OKPYKAIOMICH MPUPOJHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha JHKUBBIE OPTraHU3MBI
OINpENeNIEHHBIX  BEIIECTB, IMOHMMAasi cMbica Tmokazarens [1/IK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUSA U NPCAOTBPALICHUA UX

BpCAHOIO BO3I[GI\/JICTBI/IH Ha OpraHus3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEAKIUIX, MACCHI
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 31eMeHT COAepPKAHUSA
TeopeTnueckrne OCHOBbI OPraHU4YeCKOW XUMHUU

11

[Ipenmer opraHnyecKOl XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJYyYEHUU HOBBIX BELIECTB U MATEpHANOB. Teopusi CTPOCHHS OPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

13

2.1

2.2

CrtpykTypHble (OpPMYJIBl OpPraHUYECKHX BeHlecTB. ['omoiorus, wuzomepus.
XHUMHUUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSAX — OAUHAPHBIC U KPaTHbBIE

CBA3H. HpeﬂCTaBHCHI/Ie () KJ'IaCCI/I(l)I/IKaI_H/II/I OpraHU4YCCKUX BCIICCTB

HOMCHKHaTypa OpraHU4YCCKHUX COCJIMHEHU I (CI/ICTeMaTI/I‘leCKaﬂ) 1 TPUBHAJIBHBIC

Ha3BaHUS BaAXKHEHIITNX HpCIICTElBPITGJIGfI KJIaCCOB OPraHn4CCKUX BCUICCTB
VYri1eBo10pObI

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psia. MeraH U 3TaH —
[IPOCTEHIINE MPEACTABUTENMN AJIKAHOB: (PU3MYECKUE M XMMUYECKUE CBOMCTBA
(peakuy 3aMeIllleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IOJIyYCHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEICTABUTENN ANKEHOB: (U3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, THUJpaTallUd, OKHUCIECHUS U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XUMHUYECKHE CBOMCTBA (peakius nonumepusanun). [lonydenne cHHTETH4ECKOTO

KayuyKa U PEe3HHbI

2.4

AJKHMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUs], TOMOJIOTHYECKUN psijl. ALIETUIIEH —
NPOCTEHIIMIA MpPEACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (U3NYEeCKHe U
XUMHUYECKHE  CBOMCTBAa  (peakuMM TUAPUPOBAHHUSA,  TaJIOTE€HUPOBAHUS,

rUapaTalyy, TOPeHus ), HoJydeHHe U MpUMEHEHNE

2.5

Apenbl. benson: coctaB, cTpoeHue, (puU3NUECKHME W XUMHYECKHE CBONCTBA
(peakuuy TajJOreHUPOBAHUS U HUTPOBAHMS), IOIYYEHHE M IPHUMEHEHHUE.
Tonyoun: cocraB, cTrpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUs), TONyuYeHUE W MpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBs3b MEXKIY YIJIEBOAOPOAAMM, NMPUHAIICKANUMU K

Pa3IMYHBIM Ki1accaM




2.6

3.1

3.2

3.3

IIpuponHble WCTOYHUKM yriIeBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
IIEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTanuTudeckuil), nuponus. IIpoaykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHbII

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHON: CTPOEHUE,
¢du3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMeHeHHe. BoJopolHble CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMU METAJJIaMU,
KauecTBEHHAs peakilis Ha MHOTOATOMHbIE CHUPTHI). JleiicTBHe Ha OpraHu3M
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@deHo: CTpOEHUE MOJIEKYJbl, (U3MYecKHe UM XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruapl U KeTOHbL. DOpMalbJETu/l, alleTalbAeTHa: CTpoeHue, pu3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbBIE PEAKIIMH ), IOJyYEHUE U IPUMEHEHHE

3.4

3.5

OHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAs
KHCJIOTBI: CTpOeHHE, (PU3MYecKre ¥ XMMHUYECKHUEe CBOWCTBA (CBOMCTBa, 0OIIMe
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEe JeiicTBHE
CroxHble H3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonoruyeckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yriaeBoI0B (MOHO-, JU- U MOJIMCAXaPUIbI).
I'moko3a — mpocTedmuil MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usznyeckue M XMMHYECKHE CBOMCTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHblM = pacTBOpoM  okcuzaa  cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIe, TPUMEHEHHE,
6uosiornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnyueckne W XUMHUYECKHE CBOMCTBAa Kpaxmamia (THAPOIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHu4Yeckne coenuHeHus. OPu3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpuMepe riauiuHa). buonornueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHud. [lepBuuHasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OesKOoB. XMMHUYECKHE CBOICTBA OENKOB:

TUAPOJU3, ACHATYpalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHHUS

OcCHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJSIPHBIX COCAMHEHUI: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHOBHEIC MCTOJbl CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U ITOJIUKOHACHCAI U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCIICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHBI

11 KIIACC

Kon
1

11

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA
TeopeTquCKHe OCHOBBI XMMHH

XuMu4eckuit aeMeHT. AToM. SIapo aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTUyecKre YpOBHH, OyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacrpeiesieHUs JIEKTPOHOB 10 OPOUTAIISIM B aTOMaXx AJIEMEHTOB

MEPBLIX IleT]’:;I]f)éX Nepruoaos. 9HeKTp0HHaH KOH(I)I/IpraI_[I/IH aTOMOB

1.2

1.3

[Tepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.W. Menneneea. CBsi3b nepuoudeckoro 3akona u [lepuoanueckoii cucremsl
XuMHyeckux dyeMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOICTB XMMHUYECKHUX D3JIEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NEepUoaANYCCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIbl XUMHUYECKOW CBS3HM
(koBaJleHTHasl HEMOJNSpHAS W TOJSApHAs, WOHHAs, MeTajuinueckas). VoHbI:
KaTHOHBI M aHUOHBL. MeXaHM3Mbl 00pa30BaHUS KOBAICHTHOW XHMHYECKOU

cBs3M (OOMEHHBIN U JOHOPHO-aKIeNnTOpHbIN). BogoponHas cBs3b

14

BajnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

1.5

BemectBa MOJEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH MOCTOSIHCTBA

COCTaBa BellleCTBa. THIIBI KPpUCTATNINYCCKUX pCIJ_IéTOK. 3aBHUCHMOCTH CBOICTBA




BEIIECTB OT THUIIA KPUCTAUIMYECKOW pemérku. lloHsatne o aucnepcHsIX
cucreMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBasi [0JIs BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukauus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (PaKTOPOB

OOpartumMble peakuuu. XUMUYecKoe paBHOBecHe. (akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

Onexrtponutrdeckas quccormanysi. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEIIECTB: KHUCIAs, HEUTpaibHas, Uielo4Hasd. Peakunn

HOHHOTO 0OMeEHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopranuueckas Xumus

Hewmertannsl. [Tonoxxenue nemeramno B [lepuonnyeckoii cucteMe XUMHYECKIX
anementoB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUsI aTOMOB. DHU3NYECKHe
CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpPE KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HUX  COCIMHEHUH  (OKCHIOB,
KHCTIOPOJICO/ICPIKAIUX KUCIOT, BOAOPOIHBIX coenuHeHuil). [Ipumenenue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepruoanueckor cUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re Gpuznueckre cBoMcTBa MeTaoB. CIUTaBbl METAILIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJIJIOB

2.4

2.5

XUMHYECKUE CBOMCTBA BAXKHEWIINX METAJJIOB (HATpUM, KaJMid, KaJbIWH,
MarHuii, allOMHHUNA, [IUHK, XpOM, XKEJIe30, Mellb) U uX coenuHeHuil. OOIue
CrocoObI MOTy4YeHUsI MeTaluIoB. [I[pruMeHeHne MeTalioB B OBITY U TEXHHUKE

I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JTUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0€30MacHOCTH, Pa3BUTUU MeAUIMHBI. [[OHATHE 0 HAYYHBIX METO/AX MMO3HAHUS

BE€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHaAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIE MaTCpUalibl, KpaCKH, CTCKIIO,
KepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BAHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YYEBHO-METOJAUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



