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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma no npeaMety «XUMHUS» Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus paszpaborana B coorBeTcTBUU ¢ OOIl COO MOY «Jlumeit No53»,
yrBepxaeHHoN oT 31.08.2023 roma mpukazom Ne 210, IIporpamMmbl BocnHuTaHUsA
MOV «Jluneit Ne53», yrepxaennont ot 28.08.2023 roma mpukazom Ne 188,
[Tonoxenus o padoueit mporpamme MOV «JIureit NoS3».

[Ipu  cocraBieHun  pabodeil  mporpamMMbl  y4T€HBL:  TpeOOBaHUS
denepaabHOrO TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
obmero oopazoanusi (PI'OC COO) npukaz Munnpocsemenus Poccuun ot 12.
08. 2022 roma Ne 732, denepanbHOil 00pa30BaTENbHONW MPOrPAMMBI CPEIHETO
obmero ob6pazoBanusa (POII COO) nmpukaz Munmnpocsemennss Poccun 0118.05.
2023 roma Ne 371unenn m monoxkeHus: Konuenmuu mpenonaBaHus y4eOHOTO
npeaqMera «XuUMHS», a TakKe Ha OCHOBE XapaKTEPUCTUKU TUIAHUPYEMBIX
pE3yJIbTaTOB JyXOBHO-HPABCTBEHHOI'O PAa3BUTHsI, BOCIHUTAHUS WU COLUAIU3ALIU
oOyuaroluxcs, MIpeCTaBICHHON B (peiepabHON IporpaMMe BOCIIUTAHUS.

XUMHYecKoe oOpa3zoBaHue, HOJTy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBEpIIAIONIMM DJTallOM pealu3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelioBeKa, a TakKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3MOPOBBI0O M TPUPOTHOW cpene. Peammsyercs xumudeckoe o00pa3oBaHue
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XuUMHUS», COJEpKaHWE M IOCTPOCHHE KOTOpPOTO ONpPEIETICHbl B
oporpaMMe MO XUMHHM C Yy4€TOM cCrHeuu(puKkd HayKM XUMUHU, €€ 3HaueHus B
MO3HAHUK TIPUPOABl U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXKe C YIETOM
Oo0mMX T1eNeldl W TPHUHIIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyI0 pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PAIMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS
BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



Tpyda M KHU3HU Kaxaoro uigeHa oOmiectBa. CoBpeMeHHas XHMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — 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
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJKCHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomiuMu  nipeAMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOUEHHEM 3HAHMH W3 OO0IIeld XUMHH) U
OpraHn4YecKon xumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPHUU CTPOCHHSI OPraHMYECKHUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4ecko XHWMHUU TNOJYYalT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mnpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0oOm1aroriei 10 00BACHSIOMEH 1 POTHOZUPYIOLIEH.



Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHHUMAHUIO B3aUMOCBS3M XHUMUU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B NO3HABATEIHbHON W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEIUIEKTyalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHsS» — JAaHHOTO  YPOBHSL  M3YyYEHHMsS  OPUEHTHPOBAHO  Ha
(dbopMupoBaHUE y OOYYAIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocockux HAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHMYECKOrO H
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCHEPUMEHTA H
pellieHusT MPOTUBOPEYMH MEXKAYy HOBBIMU (akTamMM UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKxe MpoOJieM cOepexeHUs: IHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOyJaroluxcs MPUHATBIE MPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHUpoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUH, HMEIOIIMX 0a30BO€ 3HAYEHUE iAo
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OWCKa, aHalu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HCCIIENOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npakTuke npenojgaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEPKATEIbHOM XAPAaKTEPUCTUKHU LeJIed W3Y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKAa M KAaK OJAHOTO M3 KOMIIOHEHTOB MHMPOBOW KYyJbTYyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs I[VIABHBIMHM LEISIMU W3Y4YEHUsS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:



e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHUIICH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIC MOHATHUS, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XHMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOACHHEM TPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIIAaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEATbHOU >KU3HU
JUTSL peIIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEy;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEHM 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh



COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIEP KaHMS,

¢dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTM B TyMaHHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM PONM B PEHICHUU IJI00ANbHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOpPETEHHs OmbITa
WCIIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yuebHOM maHe cpenHero oOimero oOpa3oBaHMsS NPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHON oOmactu «EcTecTBeHHO-HAYy4YHBIC
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE T10JI0KeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOIEHUPOBAHMS, TUApAaTallUM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (pEakUUu THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKHE M XUMHYECKHE CBOMICTBa
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIVIEBOAOPOJIAMH, TNPUHAAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIenMpoOBaHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouvl. DopMambIErwj, aleTaIbIErHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3HUecKre W XUMUYECKHE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucaoT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukanus ~— yrieBoloB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHUMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memmiono3a kak npupoaHbie nonuMepbl. CTpoeHne Kpaxmania U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
poBeJcHNE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom Mmemu(ll), B3ammojeicTBHE Kpaxmalla C HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPYyKTypa OenkoB. XMMHYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB M WX MPEBpaIlcHUIl:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IMPEBPAIICHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSpHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HMOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCI0poJia, cephl, (hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. 1lonoxenne meramnoB B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa MM O0OBbEMaA ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMum B oOecrieyeHUM IKOJIOTUYECKOM, YHEPTreTUUECKON U THUILEeBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIONIb30BaHUS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUMA, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAIIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM W TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3pabOTKH IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
O0yJaroIIXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESITEIBHOCTH
OOy4JaroIIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

- OCO3HaHUA OOYYalOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

- TPEJCTABIICHHS O COLMAIBHBIX HOpPMAaxX M MpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



- TOTOBHOCTM K COBMECTHOM TBOPYECKON IEATEIBHOCTH IPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEIIEHUN Yy4E€OHBIX M MO3HABATEJIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

- CIOCOOHOCTM NMOHMMATh M NPUHHUMATh MOTHUBBI, HAMEPEHUS, JOTHUKY M
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

- IIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUI0
OTEYECTBEHHON XUMUH;

- YBa)XKEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUM U IPAKTHUECKOIO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

- WHTEpeca W IMO3HABaTEJIbHBIX MOTHBOB B IIOJYYEHHM U MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IMOBEJICHHUS;

- CIIOCOOHOCTM OLIEHMBaTh CHUTYyallud, CBSI3aHHBIE C XHUMHUYECKUMHU
SBJICHUSIMH, M NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OIIEHMBATh CBOE MOBEJAECHUE M MOCTYNKHU CBOMX TOBApPHUILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE IIOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

- TOHUMMaHUA LEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

- coOmroneHust mpaBuil O€30MacHOro oOpallleHusi C BellecTBaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

- TIOHMMaHUS LIEHHOCTU TMPaBWJ WHJMBUAYAJIbHOTO U KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

- OCO3HAHHUA MOCIEACTBUIA U HETIPUATHUS BPEIHBIX NMPUBbIUEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  y4e€OHO-HMCCIIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

- YCTAaHOBKM Ha AaKTHUBHOE YYaCTHE B PEIICHUM MPAKTHUYECKHX 3a]ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



- UHTEpeca K MPaKTUYECKOMY M3YUEHHIO MPOPECCHl pa3TUuYHOrO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

- YBOXKEHUS K TPYAY, JIIOISIM TPYla U PE3yJIbTaTaM TPYAOBOM AEATEIbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BBIOOPY WHAMBHUAYaJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

- 9KOJIOTMYECKH I1€JIeCO00pPa3HOr0 OTHOIICHHSI K MPUPOJE, KaK MCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

- MOHUMMaHHUS TI00aTBHOIO XapakTepa AKOJOTMYECKUX MpPOOJIeM, BIUSHUA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

- OCO3HAaHMS HEOOXOJMMOCTH HCIOJIb30BAHUSA JOCTHKEHUN XUMHUU IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

- AKTHBHOTO HENPUATHS JNEWCTBUW, IPUHOCAIIMX BpEl OKPYKAKOLIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANTPUHUMAECMBIX JCUCTBUM U MIPEAOTBPAILATH UX;

-  HaJIM4us PA3BUTOTO SKOJIOTUYECKOIO  MBIIUIEHUS, SKOJOTHYECKOU
KYJIbTYpBI, OIIBITA JIESATEIBHOCTH JKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUHU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

- TMOHMMAaHUA cChHenupUuKd XUMUU KaK HayKH, OCO3HaHUs €€ pOoJih B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUur MpoOJieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

- yOexXIEHHOCTU B 0CO0ON 3HAYMMOCTH XUMHU [JII COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUEHUH YCIOBUUN
YCIEIIHOTO TPpyJa M SKOJOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBa;

- E€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMUMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIh30BaTh XMUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

- HHTEpeca K MO3HAHUIO U HCCIEA0BATEIBCKON e TENbHOCTH;

- TOTOBHOCTM M CIIOCOOHOCTH K HENPEpPhIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

- UHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHbIX cdepax mpodhecCuoHaTbHON
NESATETLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

- 3HauuMble i (OPMUPOBAHMS  MHMPOBO33PEHHS]  OOy4arOUIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpoLECC, CUCTeMa, HAyYHbIH (DAaKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleJoOBaHNe, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

- YHUBEpCAJIbHbIEC YUeOHbIE NeUCTBUS (IT0O3HABATENIbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
- COCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBIMU No3HaBaTeJIbHBIMHA
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKune JaeMcTBUsI:

- CaMOCTOSITENIBHO  (OPMYJIMPOBATh W  aKTyaIM3UPOBATh MpoOIEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

- OIpENeNsATh UEIU JCITEIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTH C ITIOCTABJICHHBIMU LIESIMU;



- WCIOJB30BaTh NMPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

- BbIOMpAaTh OCHOBAHMSI W KpUTEpUU IJIsl KiIacCU(PUKAIMK BELIECTB H
XAMHUYECKUX PEAKIUN;

- yCTaHAaBJIMBaTh TPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIYy HU3YyYaeMbIMU
SABJICHUSIMH;

- CTPOUTH JIOTHYECKUE pacCyX IeHUs (MHAYKTHUBHBIC, JI€TyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

- IPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

- BJIaJIETh OCHOBAaMH METOJI0OB HAyYHOr'O MO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

- (QopmynupoBaTh LE€IM W 3aJadyd  HUCCIEIOBaHUS, HCMOJb30BAThH
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI N1 (POPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

- BJIQJIETh HABBIKAMHU CAMOCTOSTEJILHOTO IUJIAHUPOBAHUS U TPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

- TpuoOpeTaTh OMNBIT YYEHUUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmaumei:

- OpHUEHTHPOBATHCS B pA3JIMYHBIX HCTOYHUKAX HH(oOpManuu (Hay4yHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTS;



- (hopMynHpoBaTh 3aMpPOCHl M MPUMEHAITH PA3TUYHbIE METOMBI IPU TMOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

- IpUOOpEeTaTh ONBIT UCHOJIb30BAaHUS HH(YOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3INYHBIX IOUCKOBBIX CUCTEM;

- CaMOCTOSITENbHO BBIOMpaTh ONTHUMAIbHYIO (GOpMYy TMPEICTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

- UCIOJB30BaTh HAyuyHbI $3bIK B KauyeCTBE CpEACTBAa IpU paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

- HCIONB30BaTh M MPEoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

- 33/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYK/1aeMOM TEMbI B XOJI€ AHAJIOTa U/WUiH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

- BBICTYIIATh C MPE3EHTAIe Pe3ylbTaTOB MO3HABATEIHHOU AESTEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMHU IPH BBIITOJIHEHU U
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OsgilaieHHe YHHBEPCAJIbHBIMHU PeryasiTHBHBIMH 1eHCTBUSIMH:

- CAMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBISITH CBOIO IO3HABATEIIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJTHEHUH Y4E€OHBIX UM HUCCIENOBATeNbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

- OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESITETFHOCTH HA OCHOBE CaMOaHaJm3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

- c(hopMUPOBAHHOCTh TIPEACTABICHUA O XWUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

- BJaJEHUE CHUCTEMOM XMMHMUYECKMX 3HaHUN, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukan, U30MepHrs, U30MEPbI, TOMOJIOTHYECKUHN psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

- ¢(hopMHpPOBAHHOCTh YMEHUHN BBISBIISITH XapaKTepHble MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

- c(hopMHpPOBAaHHOCTh YMEHUN HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

- c()OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPHUHAJIC)KHOCTh U3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), JaBaTh MM HAa3BaHUA 10
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

- c(OopMHpPOBAaHHOCTh YMEHHUS OMNPEACNATh BUIBl XMMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



- c(OpMHUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

- copmMupoBaHHOCTh yMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

- c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepu30BaTh HMCTOYHUKU
YTIEBOJAOPOJAHOTO ChIpbsi (HeDTh, NTPHUPOAHBIA Ta3, Yroib), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

- c(hOpMUPOBAHHOCTh YMEHUW NPOBOJUTH BBIYUCIEHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

- c(OpPMUPOBAHHOCTh YMEHHH BIIAJETh CHUCTEMOM 3HAHUK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

- copMHpPOBAHHOCTHL YMEHHUH COOJIOJAaTh MpaBWia  IOJb30BAHUSA
XUMHUYECKON TIOCYJIOM W J1a00opaTOpHBIM O00OpYyJAOBaHHWEM, a TaKXe IpaBHIIa
oOpaIieHusi ¢ BEIECTBAMH B COOTBETCTBHUH C WHCTPYKIIUSIMU TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

- c(OpMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATH U BBINOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
STUJICHA W W3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMA OPraHUYEeCKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

- c(OpPMHUPOBAHHOCTh, YMEHUW KPUTHYECKU AHAITU3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);



- chOpPMHPOBAHHOCT, YMEHHUH COOJIOJATh TMpaBWiIa OSKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHUYCCKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

- JUIsl O0YYaroIMXCsl ¢ OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbBsI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX TO3HAHWUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

- I CIETBIX W CIa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckKas
XAMUSD) OTPAXKAIOT:

- c(hOpMHUPOBAHHOCTb MPEACTABICHUNA: O XHUMHYECKOH COCTaBJISIFOILIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPaKTHUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

- BJIQJICHHUE CHUCTEMOM XHWMHWYECKMX 3HAHHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MMaCHOM HCTOJb30BAHUM BAXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



- chopMHUPOBAaHHOCTh YMEHUN BBISBIIATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U WX MPEBPAILECHU;

- c()OPMUPOBAHHOCTh YMEHUM HCIOIB30BATh XUMUYECKYIO CHMBOJUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

- c(OpMHUPOBAHHOCTh YMEHHH OINpeAeNsTh BaJCHTHOCTb U CTEIEHb
OKHUCJICHUSI XMMHYECKUX 3JIEMEHTOB B COCIMHEHHUAX Pa3JIUYHOIO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COEJIMHEHUSAX, TUIl KPUCTANTMYECKON PEIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUTMUecKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPTraHWYECKUX COECUHEHUN;

- chOpPMHpPOBAHHOCTh  YMEHUW  YCTaHaBIMBAaTh  NPUHAIECKHOCTb
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

- c()OpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPHOJUYECKOIO 3aKOHA
. W. MenngeneeBa W JEMOHCTPUPOBATH €0  CHUCTEMATU3HMPYIOILILYIO,
OOBSACHUTETBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

- c(hopMHpPOBAaHHOCT, YMEHHUW XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKHX DJIEMEHTOB U MX COEIUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

- c(opMUPOBaHHOCTb YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

- c()OpMHPOBAHHOCTh YMEHUS KIACCU(DUIIUPOBATH XUMUYECKHUE PEAKITUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

- c(hopMHPOBAaHHOCTH YMEHUN COCTaBISITh YPaBHEHHUS PEAKIMM pa3IMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



- c(opMHpPOBAaHHOCT, YMEHHUU NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

- c(OPMHUPOBAHHOCTb YMEHHMH pacKpbIBaTh CYHUIHOCTb OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

- copMHpPOBAaHHOCTP YMEHUH OOBACHATH 3aBHUCHUMOCTb  CKOpPOCTH
XMMHUYECKON peakuMu OT pa3iuyHbIX (AKTOpPOB; XapakTep CMEILIEHUS
XMMHUYECKOTO PAaBHOBECHUSl B 3aBUCMMOCTH OT BHEIIHETO BO3AEUCTBUA (MPUHLUI
Jle Illatenne);

- c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUYECKHUE IPOLECCHI,
JeKallie B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTBHI, aMMHUAKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

- c()OpMHPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILEHUN Ta3oB
IpU XUMHUYECKUX PEaKIUsAX, MAcChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, PEBPAILICHUS U COXPAHEHUS SHEPTHH;

- c(OpMUPOBAHHOCTb yYMEHUH coOJIOAaTh IMpaBuUia  IOJb30BaHUS
XUMHUYECKOM mocynoil U 1a0opaTOpHbIM OOOpYJOBaHMEM, a TaKKe IpaBHIia
oOpallleH!s] ¢ BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLUMSIMH IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

- c(opMUPOBAaHHOCTh yYMEHUM IUIAHUPOBATh M BBINOIHATH XUMUYECKHM
DKCIIEPUMEHT (pa3J0KEHUE IMEPOKCUIAa BOAOPOJA B MPUCYTCTBUU KaTalIA3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOpA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX PEAKIUI M (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

- c(OPMUPOBAHHOCTb YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIu, UHTEpHET U 1pyrux);



- chOpPMHPOBAHHOCT, YMEHHUH COOJIOJATh TMpaBWiIa OSKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpeibl, 0CO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

- 711 0OyJaronuXcsi ¢ OTPAaHMYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMECHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

- JUISL CIEeNbIX W CHA0OBUISIIMX OOYYaIOMIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl o0pa3oBaTejibHbIe pecypchl
porp Beero padoThI padoThI P Pecyp
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[Ipeamer opraan4ecKoil XUMHH. https://academy-

1.1 Teopus cTpoCHHS OPraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenquHeHuii A. M. Byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Paznea 2. Yruesogopoasl

[IpenenbHbIE YTI€BOIOPOIBI — https://academy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHET ec23-473c-h3d7-ed82fcaddd02
HenpenenbHble yraeBog0pOIBL: https://academy-

2.2 ' 6 0 1 content.apkpro.ru/lesson/4038171e-
AITKCHEL, aTKaTUCHDT, JIKHHEL 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 Apomatrndeckue yriieBo10pO Ikl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

24 Hpuporbie nerourmic 3 1 0 https://lesson.edu.ru/04/10
YIIIEBOAOPOAOB M UX IepepadoTka

Hroro mo pazmeny 13
Paznen 3. Kuciopoacoaepaaiue opranndeckKue coeTuHeHust
https://academy-
3.1 Crnuptsl. Genon 3 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpaerunpl. KapOOHOBBIE KUCTOTHI hitps:/academy-
3.2 C . ' 7 0 1 content.apkpro.ru/lesson/8664b319-
TOXKHEIE JOHPE! 0ba3-4945-H076-ch7ae5858090
3.3 VrneBoasl 3 1 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

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

Hroro no pazueny 13

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3

Hroro mo pazueny 3
Pa3pnen S. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

https://lesson.edu.ru/04/10

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/m IpOrpaMMBbL pasi Beero Kontpoabubie IIpakTunueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoTsbI pecypes
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH https://lesson.edu.ru/04/10
1.1 u Ilepuonnueckas cucTeMa XMMHYECKUX 3 0 0
anemeHToB 1. 1. Meneneena
19 Crpoenue Bemiectsa. MHOroo6pasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaiibsl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramibt 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPraHWHECKHX U OPrAHMYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMusl U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumust, 10 xnace/ I'abpuensa O.C., Octpoymos WU.I'., CnaakoB
C.A., AkinonepHoe o6mectBo «M3narensctBo «IIpocBemenne»,2021 r.

2. Xumust, 11 xnace/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos
C.A., AkninonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 r.

METOJJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

1. Xumust  (Oa3oBblii  ypoBeHb). Peamusammss  oOpa3oBaHHUSA:
MeToauyeckoe nocodue st yuutens / Kasepuna A. A., [luuyruna I'.B.; nox
pen. I'. B. Ilmuyrunoin. M.: ®I'BHY «MHcTUTyT CTparernn pa3BUTHUS
obpazoBanust PAOy», 2022 1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru

P w N E

OOKYMEHT NOANUCAH
QNEKTPOHHOW NOAMNUCHIO

Ceptudukat: 262CA051DC689FF1FFF5308DED1498A6
Bnapeney;: bo6posa WHHa AHaTonbesHa
DelicteuteneH: ¢ 21.08.2023 po 13.11.2024
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