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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MPOTpaMMbl CpeAdHEro oOIero o6pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4yeOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
Qdenepanuy, pealu3yOIIUX OCHOBHbIE O0Opa3oBaTeIbHBIE MPOTpaMMbl, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnenTtyanpHbie TookeHuss ®I'OC COO o B3auM0OOYCIOBIECHHOCTH IICNICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAIONIMM JTalOM peajd3aluh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJOCTHOM CHCTEME€ XUMHUYECKOro o00pa3oBaHUsA. T I[EHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeloBeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpelHEro o0IIiero oopa3oBaHus CpelICTBaMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe MO XMMHUU C Y4€TOM cChnenu(UKd HAyKH XUMHUU, €€ 3HAYCHHUS B
NO3HAHUU TPUPOJbI U B MaTE€pUATIbHOMW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XWUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAEeT OCOOYIO0 POjib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOIBl M YEJIOBEKa, KOTopoe (OpMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YyUEHHs) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO HA OOIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYK0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsroliuMu  mpenMera  «XUMHUS»  SBISIFOTCS  0a30Bble  KYpChl  —
«Oprannyeckas xumus» U «OOImAass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XUMUU) U
opranndeckon xumuu. GOpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHMHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAaX JAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO CIOXKHBIX OMOIIOTHYECKU
AKTUBHBIX COCIUHEHMI. B Kypce OpraHndecKkoM XUMHM IIOJYYalOT pa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHYECKON PEAKLIAH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3yYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
xuMuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIass U HeopraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JIOTUYECKUX TO3UIUH,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111aro1Iel 10 0O0BSACHAIOWIENH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKIHSIX, UX CYUHOCTH U
3aKOHOMEpPHOCTAX NPOTEKaHus JomnoyHseTca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJEP)KAHMS, HMEIOIIMMH KYJIbTYPOJOTUYECKUN © TPUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3UM XUMUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEJILHONM W IMPAKTHYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUH XMMHH, TOMOTAOT
BBIIIYCKHUKY OPHUEHTHPOBAaThCA B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHGOpPMAIUIO U
OpPUMEHATh €€ U1 TONOJHEHUsS 3HaHWi, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIILHBIX HUCCIEA0BAaTENIbCKUX 33/1a4d. B 1enom conepkanue yueOHOro
npeaMmera  «XUMHUSD  JAaHHOTO  YPOBHS  M3YyYE€HHMs] OPUEHTHUPOBAHO  Ha
(dopMupoBaHrue y 00yYaromIMXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNU MYyTEM OJKCIEPUMEHTA W
pellleHHs TNPOTUBOPEUMH MEXAy HOBBIMU (akTaMHM UM TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
TaK)Ke Mpo0JeM cOepexeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, Ppa3BUTHUS U COLMAIA3ALUU
oOy4Jaronuxcsi TPUHATBIE NPOrpaMMOM MO XWMHHM MOJIXOIbl K OINPEICICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX Yy4EOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAUYCHHE IS
pa3IMYHBIX BHUJAOB JIEATEIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKn uH(popMau, HEOOXOAUMBIX JJIS MPUOOPETEHHUSI OIbITA TPAKTUYECKON
U HCCIEOBATENbCKON JeATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenojaBaHHMs XMMHM KakK Ha YpPOBHE OCHOBHOI'O OOILEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, MPU ONpPECICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiICeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAUIMOHHO MNpU3HAETCA (HOPMUPOBAHHE OCHOB
XMMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH Y€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKH 3pPEHUs TAaKOM MOAXOJ K OIpEACNICHUIO Ielied H3yuyeHus
IpeaMETA SIBJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHuME CHUCTEMbl XMMUYECKUX 3HAHUM KAk  Ba)KHEHIIEH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KJIIYeBble MOHATUS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHHE C HUCTOpUEH
UX pa3BUTUS U CTAHOBJICHMS;

e (opMUpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX IMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHHUI OpHUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUYECKUX SBICHMM,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBACHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, copepaTenbHas XapaKTepUCTUKa LeJIed U 3a1ad U3y4eHus
IpeaMeTa B IPorpamMMme 10 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMU B CUCTEME CpelHero oduiero oopazoBanus. CeromHs B
OpernofaBaHUM XUMUUM B OOJblIel  CTENeHH OTAAETCA  MPEeANoYTEeHUE
IPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHUs, OpPHUEHTHUPOBAHHON Ha
NOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alyy, BIAJCIOUIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTUBHOTO IOJIYYEHHUS 3HAHUM M NPUMEHEHUS UX B PEaIbHOU KU3HU
JUISL peLIEHUS] TPaKTUYECKUX 3aa4.

B cBA3M ¢ 3TUM Mpu U3y4YEHUM MpeameTa «XHMHUS» JOMUHHPYIOIIEe
3HaYeHHUE NMPUOOPETAIOT TaKUE LEIH U 3a/1aull, Kak:

ajanrtanus oO0y4yaromMXcs K yCIOBUSM JMHAMUYHO Pa3BHUBAIOIIErOCS MHpA,
dopMupoBaHHe  UHTEIJIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEILECTBAMH M UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4alOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHLIUI), HMEIOMIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUIOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTku MH(popMaluy,
HEOOXOJUMBIX I TNPUOOPETEHUs ONBITa JESITEeIbHOCTH, KOTOpas 3aHHMaeT
Ba&)XHOE MECTO B IIO3HAHUM XUMHH, a TaKXKe s OUEHKH C MO3UIUI
AKOJIOTMYECKOM O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE T03HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIB30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/ICPKAHMS;

dopmMupoBaHre U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM U MPOBEACHUH XHMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydwarommxcs YOeXKIEHHOCTH B TyMaHHCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
paloHaIbHOTO MPUPOAOIOJIB30BaHNUS, IOTIOJIHEHUS SHEPreTHYECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHONICHUS K TPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOpPETEHHs OMbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYaLUsX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMS MPEIMET «XUMUD)
6a30BOr0 ypOBHS BXOIUT B COCTaB MpeAMETHON oOmactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Hefiento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, e€ ocHOBHBIE noJI0KeHUsI. CTPYKTYpHBIE (OPMYJIIbI
OpraHMYecKUX BellecTB. [omornorusi, wu3zoMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpraHWYECKUX COEIMHEHMM (cucTeMaruueckas) W TpUBHAIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTTUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
MPOCTEUIINE TIPEICTABUTEIN QJIKAHOB: (DU3MUYECKHUE M XUMHUYECKHE CBONCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psifi. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTUYeCKuil), nuposm3. [IpomyKkrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroap», MOAECIMPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKUUU MO MU3BECTHBIM Macce,

00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIISCTB UIIN MPOAYKTOB PEAKIINH ).

Kucaopoacoaep:xkammue opranu4eckue coeJuHEHUs

[IpenenbHble OMHOATOMHBIE CHHUPTHL. METaHON H STAHOJ: CTPOCHHE,
dbu3nyeckue M XUMHUYECKHME CBOMCTBA (pEaKkIMU C aKTHBHBIMH MeTajlJlaMu,
rajJjoreHOBOJIOPO/IaMHU, TOpPEHHE), NpUMEHEHHe. BomopojHbie CBSI3U MEXKIY
MOJIEKYJIAMU CIUPTOB. J[eliCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaroMHble  COHUPTHL. JTUJICHIJIUKOIbL W  TJULEPUH: CTPOECHHE,
dbu3nyeckue W XUMHYECKHE CBOMCTBA (B3aUMOJICUCTBHE CO IIEJIIOYHBIMHU
MeTaJUIaMH, KauyeCTBEHHas peakiids Ha MHOTOaTOMHBIE cnupThl). JleiicTBue Ha
Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

®deHoI: CTPOEHUE MOJIeKYJbl, (U3UUYECKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbuHaAsA W
YKCyCHAsl KHUCJIOTBI: CTpOCHHE, (PU3NUECKHEe W XUMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue A Kjacca KUCIIOT, peakius dTepuuKaiim), nojiydeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. Mbli1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE ICHCTBHE.

Cnoxuble »(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapH1: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruyeckas posb. Potocunre3. pykTo3a Kak ©30Mep IITHOKO3BIL.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpallCHUM:
pOBe/IeHHE, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUcClIeHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCIIOT (Ha MpuUMepe MHIHMHA). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIH, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTHUWA, TaK W TOHSITUH, SBIAIOIIAXCS CUCTEMHBIMHU JJIsI OTIEJIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusnka: Marepus, OHEpPrus, Macca, aroM, DJJIEeKTPOH, MOJIEKYJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
dboTtocuHTE3, OMOIIOTMYECKH aKTHBHBIC BemecTBa (OETKU, YIJIEBOJIbI, KHUPBHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPENAPAThI, MATEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieNieHus JJIEKTPOHOB MO OpPOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIESKTPOHHASI KOH(PUTYypallUsi aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKUX OJJIEMEHTOB H
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. BHJbl XMMHYECKOW CBA3U
(koBaJIeHTHasl HEMOJISIpHAash W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKkIenTopHslii). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenb okucnenus. MMoHbI: KaTHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitie o0 AuWcHepcHBIX cucTeMaxX. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIeCTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCJIMHCHUH. Homenknatypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIICKAITUX K PA3JTUYHBIM KJIacCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHUS U IPEBPAIECHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiapHble U ciadble 3eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIVH.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEHIECTB U WX NPEBPALICHUN:
neMoHcTpanus tabnui «llepuoguyeckas cucrema XxuMuueckux sneMmentos . U.
MeHnneneeBay, U3ydeHHE Mojelield KPUCTAUIMYECKUX PemETOK, HaOMIoJcHuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPENIbl pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO HWHIWKATOPA, pEaKIMH HOHHOTO OOMEHA),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

PacyéTtel 1O ypaBHEHUAM XUMHUUYECKUX pEaKIMH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJB30BAHUEM ITOHSTHS «MAacCOBas
JTOJISI BEIIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHUI ).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIUHECHUH.



Meramnsl. I[lonoxenne meraiioB B llepuomnueckor cucremMe XHUMUYECKUX
anemeHToB [[. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume guinyueckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUM, KaJIMil, KaJblLIHi,
MarHui, aTlfOMUHUH, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COEJIMHEHUHN.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEpUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
U3YUYEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIOB, PELICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHCJIOT U LIEJI0Ye, KaYECTBEHHBIE PEaKMU HA KAaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIH OAHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH SKOJOTHUYECKOM, PHEPreTHUEeCKON W IHIIECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpeacraBinenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)XKHEWILHWE CTPOUTEIIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHUKU, HAaHOMAaTEpHalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHus.

XUMHSL ¥ 310pOBbE YEJIOBEKA: IMpaBUJIa HCIONb30BAaHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNOpeIMETHBIX  CBsI3ed MpU  M3y4YeHHM OO0med u
HEOpPraHM4ecKorM XxuMuM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATUA: HAyYHbIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOECHUE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, MOJE3HBIE UCKOMAeMbIEC, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBiamBaeT TpeOOBaHHUSA K pe3yibTaTaM OCBOCHUSA
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHUsl SIBISETCSI CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsi PYKOBOJICTBOBAaTHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeAMeTa «XHUMHS» TOCTHTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHHUSA,  CIHOCOOCTBYIOIIMMH  IpOIEccam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBujiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUsI XUMHH, OCO3HAHUS TOTrO, YTO JIOCTH)KEHHMS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e MHPOpPMalUUU O MEPEIOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacCHOT0 MOBEICHUS B CUTYaLUsIX, YTPOKAIOIIMX 3J0POBBIO U JKU3HHU JIIOJEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B Y4€OHO-HCCIIEO0BATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTME B PCIICHHM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUYEHHIO mMpodeccril pa3nuyHOro poaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpaszoBaHus, Oymymiel mnpodeccur W peanu3alud COOCTBEHHBIX >KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIOOATBLHOI'O XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O HEMPUSTHS JCUCTBUN, TMPUHOCAIIUX Bped  OKPYXKaIOIICH
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHAJILHOIO HAyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUagbHON KYJBTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, dHEPIEeTUUYECKOM, MUIIIEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTU: TIOHUMAHUsI CYIIHOCTH METOJOB
MIO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HMCIOJIb30BATh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JAHHBIX C IO IONTY4YCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMmpeaMera «XHUMHUs» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPTHs, SBJICHHE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsSTUBHBIE), obecrieurBarone dopmupoBanue (GyHKIMOHATBHON
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yYaIOITNXCS;
CIOCOOHOCTH o0ydJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIE y4eOHbIE
NEUCTBUSA B IIO3HABATEIIBHOW U COLUAIIBHON IPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (pOopMynHpOBaTH U aKTyalU3UpoBaTh  Ipodiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH € ITIOCTABICHHBIMU LIEISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMble B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJIEIbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKiuii;

dbopMyIHpOBaTH 1IENIM U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BaTh MOCTABIICHHbIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHHYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKaX uUHPopManuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GopMyIupOBaTh 3alpOChl U MPUMEHATh PA3JIMYHBbIE METOJbI MPU TIOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  MpEACTaBICHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (DOPMYJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCHH,  BBICKa3blBaTh  HJieH, (OpPMYyJIHpOBaTb CBOM  INPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTA, MPAKTUUYECKOW paboThI M0 HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aeHNEe YHHUBEPCAJTbHBIMHU PeryJATHBHBIMHU AEHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMOJJHEHUHM Y4YEeOHBIX UM UCCIEJOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmetHble pe3ylnbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOU TSI pEIIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOITIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJa, BAIEGHTHOCTh, AJEKTPOOTPHUIIATETLHOCTh, XUMHUYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHus, U30MEPbl, TOMOJIOTHYECKUIN PsJI, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ] U a30TCOJAEpIKAIIUE COCAUMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOSHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3bIK XHMHH; MHUPOBO33PECHUYECKHE 3HAHMS,
JeXalle B OCHOBE MOHMMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U
0€30macHOM HCIIOJIh30BAaHUN BaXKHEUITUX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN JACATCIBHOCTH YEIIOBEKa;

c(OpMHPOBAHHOCTh YMEHHUI BBIABISATH XapaKTEpHbIE MPHU3HAKH TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHITHUS TPU
OTMCAHUM COCTaBa, CTPOCHMS M MPEBPAIICHUI OPTaHNIECKIX COSAMHEHHI;

c(hOpPMHPOBAHHOCTh YMCHHH HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIHMKY JIJIS
COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
U3TOTABIMBATH MOJCIH MOJIEKYJ OPTraHWYECKUX BEIIECTB ISl WILTIOCTPAIIMA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMJICKHOCTh H3YUEHHBIX
OpraHWYECKUX BEMIECTB MO0 KX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHuil (yTIeBOJOpOIbI, KUCIOPOJ U a30TCOAepIKalue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cucrematudeckord Homenkinarype (IUPAC), a Taxke NPUBOIUTH TPUBUAJIBLHBIC
HA3BaHUSI OTJCIBHBIX OPraHWYECKUX BEMIECTB (ITHJICH, MPOTMIICH, AalleTUJIEH,
ATUJICHTIIUKOJb, TIUIEpHH, (HEeHO, (PopManbaerui, amneTalbIerHa, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(OPMHPOBAHHOCTh yMEHHUS ONPEACISITh BHUABI XUMHUYCCKOH CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWUJICH, alleTUJICH,
Oyraauen-1,3, metunOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEKIYy HUMH YPaBHECHHSMH COOTBETCTBYIOIIMX XHMHUUYECKHUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peaKkmuy IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh yMEHHUH BIAJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHC 3HAHUS JUIA TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU TIO BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh YMEHUW TUUIAHUPOBATh W BBIMOJIHATH XHUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIECTB, JCHATypalsi OCNKOB NMPH HArpEBaHWU, I[BETHHIE pEaKIu OETKOB) B
COOTBETCTBHMM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIieHUu C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIUPOBATH BEIBOBI HA OCHOBE dTHUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(opMaIuIo, MOIYy4YyaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeliCTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOH JEATEIBHOCTH B IEISIX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUs HX BPEIHOIO BO3JEHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHWS BEIICCTB U
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CJIIA0OBUISIIMX OOYYalIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiis misa 3anmucu XuMHUYeCcKuX

bopmy.
11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBJISIONICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, pOJIM XHMUHA B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJIs PELICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUAUYECKas CBA3b
(koBaJieHTHAs, MOHHAsA, METa/NINUeCcKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PelIéTKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckund 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBpPAIICHUS] SHEPTUH
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMUMAHHUS HPUYUHHOCTH H
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJTOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYyYEHUH U 0€30MaCHOM HCIOJb30BaHUM BAKHEUIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUUYECKOMN EITEILHOCTH YEIIOBEKa;



c(OPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTEpPHbIC MPU3HAKH TOHITHIA,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XWMUYECKYI0 CHMBOJMKY JIs
cocraBieHuss (GOpMyJl BELIECTB W ypaBHEHUH XHWMHUYECKUX  PpEaKLUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTb, HETalIEHas U3BECTh, IUThEBAs COJA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIpPENEsTh BaJCHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSIX PA3IUYHOrO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJIEHTHAasl, MOHHAs, METAJUIMUECKas, BOJOPOJHAs) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJISIpHad,
MOHHAs!, METAJJIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKUX
COCJIMHCHMI;

c(OpPMUPOBAHHOCTh yMEHUI yCTaHaBJIMBAaTh IPUHAIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO KX COCTaBY K OIpeAeIEHHOMY Kiaccy/Tpyrmie
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

c(OpPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[,
W. MenpeneeBa u JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMsl
XUMu4eckux sieMeHToB JI. M. MeHnpaeneeBa, MCHONIB3YysS IOHATUS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTHYECKUe YPOBHW, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUU
1o neprojaM u rpynmnam llepruoaudeckoil CucTeMbl XMMHYECKUX 3J1IeMEeHTOB /1. M.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPraHWYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKUE DPEAKLIUHU IO
pa3aMyYHbIM IMpU3HAKaM (YUCIY M COCTaBy pEearupyroliydx BELIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIICHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKLUUA Pa3IMUHBIX
THUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPa3jJUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHHM  pacKpbIBaTh CYIIHOCTb  OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkiuu oT pa3INYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI,
JeXKAlle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUS! CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEIACTABICHUNH 00 OOIMX HAyYHBIX MPUHIUNAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
HOHSTUS «MaccoBas JOJsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOILIEHHM ra3oB
OpU XMMHYECKUX PEaKIUSAX, MACcChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOM
MOCY/JI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBmwiIa OOpalieHUs ¢
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TIUJIAHUPOBATh U BBINOJHATh XUMHYECKHI
AKCIIEPUMEHT (Pa3jloKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa,
ONpPENCIICHUE CpEeAbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakluu,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHbIE pEaKUUu Ha cyib(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad I10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
6e30MmacHOCTH MpHU O0paIlleHuU C BEUIECTBAMH U JIaOOpAaTOPHBIM 000pYyI0BaHUEM,
OPEACTABIATh PE3YNbTaThl XMMHUYECKOIO JKCIIEPUMEHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONAaCHOCTh BO3/ICMCTBUS Ha KUBBIE OPraHU3Mbl OMPEACIEHHBIX BEILIECTB, MTOHUMAS
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB M TeM (ungposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMPoOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypenI
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTraHUYECKUX COSTUHEHUN A. 3
M. Bytneposa
Hroro no paszueny 3
Pa3pnen 2. YriaeBogopoabst
2.1 [IpenenbHbIE YTIEBOIOPOIBI — AKAHbI 2
99 HemnpenenbHbie yriieBOJOPOAbL: aJTKEHBI, 6 1
AIKaNCHBI, AIKMHBI
2.3 ApomaTH4ecKue yriieBoI0POIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 1
uX repepadoTka
Hroro no paszneny 13
Paznen 3. Kuciaopojaconep:kamnue oprannieckue coeJHHEeHHus
3.1 Crupter. @enon 3
39 Anppaerunsl. KapOoHOBBIE KUCTOTHI. - 1
CrnosxHbie 3(upsl
3.3 VrneBoasl 3 2




Uroro no pazgeny

Pasznen 4. A30Tconepmamne OpPraHnveCKue COCANHCHU A

13

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BbicokOMOJIEKY IsIpHbIE COCAUHECHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jiesioB U TeM (uu¢posbie)
Ne n/m Kourpoabubie | IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepnonnueckas cucteMa XMMHUYECKUX 3
snemenToB JI. . MenaeneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazueny 13
Pasnen 2. Heoprannueckas xumus
2.1 Mertaibl
2.2 HemeTtamsr 1
53 CBs13b HEOPraHUYECKUX M OPraHUYECKHX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO yacoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoTsI padoTsbI
pecypchbl
IIpeamer opraHu4eCcKOi XUMHUH, €€
1 1
BO3HHKHOBEHHWE, PA3BUTHE U 3HAUCHHE 02.09.2025
Teopust cTpoeHHsI OpraHUYECKUX
2 coenunenuii A. M. bytiepona, e€ 1
it yTIEp 09.09.2025
OCHOBHBIE MTOJIOKCHUS
[IpencraBnenue o KIaccuPpUKAUU
opraHuueckux Bemiects. Homenkiarypa
3 1
(cucremMatuyeckasi) U TPUBUAJIbHBIE 16.09.2025
HA3BaHMS OPTaHUYECKUX BEIICCTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHYECKHUH Pl 23.09.2025
5 Meran u 3TaH — npocTenmme 1
NPEJICTABUTENN AJIKAHOB 30.09.2025
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
07.10.2025
OTUWJIEH U MIPONUJIEH — MPOCTEHIINE
7 1
MIPEACTABUTEIHN AJIKCHOB 14.10.2025
[TpakTiueckas pabota Ne 1. «Ilomyuenue
8 . 1 1
ATUJICHA ¥ U3yYCHHUE €TO0 CBOMCTBY 21.10.2025
9 Ankanuensl. byraauen-1,3 u 1
meTunoyTanuen-1,3. [lomyuenue 11.11.2025




CHHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHHH,

10 TOMOJIOTHYECKUH psifl. ALIETUIIEH —
s paL A 18.11.2025
NPOCTEUIINI TIPEACTABUTEIb AIKMHOB
11 Brruuciienus o ypaBHeHHIO XUMHYECKOM
peakiumn 25.11.2025
12 Apenbl: 6eH3011 ¥ TOITYO0JI. TOKCHYHOCTD
apeHOB 02.12.2025
['eHeTHuecKas CBsI3b YIIIEBOIOPOIOB,
13
MPUHAJIEKAIINX K Pa3IMYHbIM KjlaccaM 09.12.2025
[TpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:
14 MIPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC
PHPOA YTHEIC fied 16.12.2025
rasbl, He()Th U IPOIYKTHI €€ epepadoTKH
[TpupoTHBIC HCTOYHUKH YTIIEBOIOPOIOB:
15 MPUPOJIHBIN Ta3 U NOMYTHBIC HEPTSIHBIC
Prpoa YTHEIC fied 23.12.2025
ra3bl, He()Th U MPOAYKTHI €€ MepepadoTKu
16 KontposbHas pabora 1o pasaeiy
«YTIeBOIOPOIBD 30.12.2025
[TpenenpHBIC OTHOATOMHBIC CITUPTHI:
17
METaHOJ U 3TaHod. BonopoaHas cBs3b 13.01.2026
18 MHOroaTOMHBIE CIIUPTHI: STUICHTITUKOIb H
[JIULEPUH 20.01.2026
®DeHOo: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE
19 .
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 27.01.2026
20 Anprerunsr: GopMabIeTUI U
aneranbaerua. AlueTox 03.02.2026
OIHOOCHOBHBIE MTpeEIbHBIE KapOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasi 10.02.2026




22

[TpakTrueckas padora Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

17.02.2026

23

CTCapI/IHOBaH " OJICMHOBAas KHCJIOTHhI, KaK
npeaACTaBUTCIIU BBICIHIUX Kap60HOBBIX
KHUCJIOT

24.02.2026

24

Mpbuia Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JEeHCTBHIE

03.03.2026

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX

3¢upoB

10.03.2026

26

JKupsl: ruiposin3, NpUMeHEHHE,
Ouosiornveckas poJib )KUPOB

17.03.2026

27

VYrieBoJsl: cocTaB, KilacCU(UKaLuUs.
Baxxneiimne npeactaBuTeNu: TIIOK03a,
¢bpykTo3a, caxaposa

24.03.2026

28

KanMaJ'I " OCJUJIK0JI03a KaK MPUPOIHBIC
IMOJINMEPHI

07.04.2026

29

KonTponbpHas padora o paszueiy
«Kucnopoaconepixamne opraHnaeckme
coenuHeHus»/ Beepoccuiickas
npoBepoyvHas pabora

14.04.2026

30

OO61as xapaKTepuCTHKa a30TCOAEPIKAIINX
OpTraHUYECKUX COeTUHEHUH /
Bcepoccuiickast mpoBepouHas pabota

21.04.2026

31

AMHHBI: METHJIAMHAH U aHWINH

28.04.2026

32

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHUYECKHE COCUHEHUS, UX

05.05.2026




ouonornyeckoe 3Hauenue. IlenTuaml.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE TTIOHSTHS XUMHHU

33 1
BBICOKOMOJICKYJIIPHBIX COSIUHEHUHN 12.05.2026
OcCHOBHEBIE MECTOAbI CHHTC3a
4 78 1
3 BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN 19.05.2026
[TnacTMacchl, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4decTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

XUMHUECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIyst aToMOB

03.09.2025

[Tepuoanueckuii 3akoH u llepuoanueckas
CHCTeMa XUMHYECKuX d1eMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEHN CTPOEHHUS aTOMOB

10.09.2025

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHUM
10 TpyNmIaM U IeprojiaM. 3Ha4CHHE
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHX deMeHToB J[.J. MeHaeneena B
Pa3BUTUU HAyKU

17.09.2025

CrpoeHne BeniecTBa. XuUMU4eCKas CBs3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBA3U. BogopoaHas cBsA3b

24.09.2025

BaneHTHOCTh. DNIEKTPOOTPULIATETEHOCTD.
Crenens okucieHus. BemnrecTsa
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOTO
CTPOCHUS

01.10.2025

IlonsTue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJIJIOUIHBIE PacTBOPBLI.
MaccoBas 1015 BEILECTBA B pacTBOpPEC

08.10.2025




Knaccudukanus u HomeHkiIaTypa
HEOPraHMYECKUX COCIUHEHUN.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX
BEILECTB, Pa3JINYHBIX KIIACCOB

15.10.2025

Knaccudukanus XuMru4ecKux peakiuii B
HEOPraHM4YECKOW U OPraHN4YECKON XUMUH.
3aKOH COXpaHEHHUS MaCChl BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

22.10.2025

CxopocTts peakiuu. OOpaTuMbIe PEaKIIHH.
XHUMUYECKOE PABHOBECHUE

05.11.2025

10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peakLum»

12.11.2025

11

OnekTponuTrueckas auccounanus. [lonarue
0 BoJIopoHOM Tokazarene (PH) pactsopa.
Peakuu nonnoro oomeHa. ['maponus
OpPraHWYECKHUX U HEOPraHUYECKUX BEUIECTB

19.11.2025

12

OKHCIIUTETEHO-BOCCTAHOBUTEIILHBIE
peaxmuu. [Tonsitre 00 anekTponmse
pacIuIaBoB U pacTBOPOB COJIEU

26.11.2025

13

KonTponbhas pabota no pazaeny
«TeopeTnyeckre OCHOBBI XUMUM

03.12.2025

14

Merasusl, ux nonoxxenue B [lepnoandeckoit
CHUCTEME XUMHYECKUX d1eMeHTOB J[. M.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndeckue CBOMCTBA
METaJIJIOB

10.12.2025




15

CrutaBsl METaJUIOB. DIIEKTPOXUMUYECKHUN
PSI HAIIPSKEHUN METaJIOB

17.12.2025

16

XUMHUYECKHE CBOMCTBA BaKHEUIITNX
METaJUIOB (HAaTPUH, KaJuH, KaJabllUi, MarHHUH,
ATIOMUHHN) U UX COCTMHCHHUM

24.12.2025

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIUHEHUN

14.01.2026

18

XHUMHYECKHE CBOMCTBA IIMHKA, )KeJIe3a U UX
COeIUHEHUN

21.01.2026

19

[IpakTuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAJIBHBIX 3324 110 TeMe
«Metanas»"

28.01.2026

20

Hewmerainmnsl, ux mojoxxeHue B
[Tepronuueckoit cucteMe XUMUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

04.02.2026

21

dusuueckre cBOMCTBAa HEMETAIIOB.
AnoTponus HEMETauIoB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u yrieposa)

11.02.2026

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPLI U
HUX COeIUHEHUN

18.02.2026

23

XUMHUECKHE CBOMCTBA a30Ta, hocdhopa u ux
COEIMHEHU I

25.02.2026

24

XHUMHYECKUE CBOMCTBA yIIJIEpO1a, KPEMHHUS U
HUX COeIMHEHUN

04.03.2026

25

[IpuMeHeHne BaKHEUIIMX HEMETAIIIIOB U UX
COEIMHEHUI

11.03.2026

26

O06001eHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMme «HemeTtamneny. Beraucienus mo
YPAaBHCHUAM XUMHUYCCKUX peaKHI/IfI u
TCPMOXUMHUYCCKUC paC‘-IéTBI

18.03.2026

[TpakTuueckas padora Ne 3. «Pemenue

27 1
3KCHepI/IMeH"1:'aJ'IBHHX 3aJ1a4 [0 TEME 95 03.2026
HewmeTanmsr"»
08 KonTponbhast pabora o Temam «MeTabh 1
u «Hemertamibm 08.04.2026
Heopranudeckrie 1 opraHM4eCKUe KHCIOTHI.
2 H 1
9 €OpraHuYeCcKre M OPraHnIeCKHe 15.04.2026
OCHOBAHMS
AMpoTepHbIe HEOPTaHUYECKUE U
opraHuyeckue coeauHeHus. ['eHeTnyeckas
30 1
CBSI3b HEOPTaHUYECKHUX U OPTraHUYCCKUX 22.04.2026
BEIIECTB
Poip xuMuH B 00eCII€UeHHN SKOJIOTHYECKOM,
31 I i1 O 1
HEPreTUYCCKON U MUILEBOM OE30MAaCHOCTH, 90.04.2026
Pa3BUTHUU MEIUIIMHBI
[IpencraBnenus 06 0OMIMX HAYIHBIX
2 1
3 anHuﬁmax MIPOMBINIICHHOTO TIOTyYeHUS 06.05.2026
BaKHEHIIINX BEIIECTB
33 q 1
€JI0BEK B MHUPE BEIIECTB U MaTepUaJIOB 13.05.2026
34 XUMUS ¥ 37J0pPOBbE YeIOBEKA 1 90.05.2026
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Konx
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeIHero 001ero o0pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

11

ChopMHUPOBAaHHOCTH TMPEACTABICHUNH O XHMHYECKOW COCTaBJISIONICH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpPA, POJM XUMUU B TO3HAHUU
SBJIICHUWA TIPUPOIbI, B (HOPMHUPOBAHWHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHus TPAKTHYECKUX 3a/lad W OJKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

1.2

Bnagenune cucTeMOM XUMHUYECKHX 3HAHUK, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIie IMOHSATHUSI (Monekymna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCICHHS, XWMHYECKasl CBS3b,
MOJIb, MOJIApPHAsE Macca, MOJSIpHBIA OOBEM, YIJIEPONHBIA CKEJNeT,
(hyHKIMOHATbHAS rpymna, paaukan, U30MEpHs, WU30MEPBHI,
FOMOJIOTUYECKUWA PSAM, TOMOJIOTH, YIJEBOJAOPOIbI, KHCIOPOA- U
a30TCOACpIKAIINE COSAUHEHHUs, OMOJIOTUYCCKA aKTUBHBIC BEIIECTBA
(YyraeBoapl, )UpPHI, OCIKH), MOHOMEp, TMOJIMUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIWHEHHUs); TEOPUH M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BemecTB A.M. Bytmepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (DAKTOIOTHYECKHE
CBEJICHHS O CBOWCTBAaX, COCTaBe, TMOJYYCHHH U 0E30MacHOM
HCMOJIb30BAHUM BAXKHEHIIMX HEOPraHUYECKUX U OPraHUYECKUX

BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKA

1.3

ChopMUpOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  YCTAHABIMBAaTBL  UX  B3aWMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHS IIPU ONHCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHHUU HCIIOJIb30BATh XUMHUYECKYIO) CHUMBOIIUKY
JUISL COCTABJICHUS MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEMIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIUI, H3TOTaBIMBATh MOJICIIH MOJICKYJT OPTraHHYECKUX
BEIIECTB U WJUTIOCTPALMU UX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHHUA




1.5

ChopMUpOBAaHHOCT, ~ YMEHHUW  YCTaHABIMBATh  MPUHAJICKHOCTH
M3YUYEHHBIX OPraHWYECKHUX BEIIECTB MO HUX COCTaBYy W CTPOCHHIO K
omnpeAenéHHOMY Kiaccy (Tpynme) coeauHeHuil (yTrieBoJOpOJibl,
KHCJIOPOJIT M a30TCOJAEpXKAIINE COCAUHEHUS, BBICOKOMOJIEKYJISPHBIC
COeIMHEHUs), JaBaThb WM  Ha3BaHUS 1O  CHCTEMaTHYECKOU

Homenkiatype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHUA ONPEACIIATL BUIBI XHUMHYECKOH CBS3U B

OpraHN4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA IIPUMCHATD: IIOJIOKCHUA TCOPUU
CTPOCHUA OPraHUYCCKHUX BCIICCTB AM. ByTJ'IepOBa JJIA O0OBSICHEHHS
3aBHUCUMOCTH CBOMCTB BEHIECTB OT HX COCTaBa W CTPOCHUSA, 3aKOH

COXpPAaHCHUS MACChI BCIICCTB

VYraesomoponsl.  Kucnoponcomepkampie W a30TCOAEpIKAIIHE

OpraHn4YCCKUC COCAUHCHUS. BBICOKOMOHGKYHHPHLIG COCOMHCHUA

2.1

ChopMupoBaHHOCTh YMEHHH NPUBOIUTH TPUBUAIBHBIE HA3BAHUSA
OTJENbHBIX OpPraHMYECKHX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJIEH,
STHJICHTJIMKONb, TIUIECpUH, (eHon, (opManbIerus, aueTaabIerH,
MypaBbHMHAs KHUCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, TJI0KO03a, (pPyKTo3a, Kpaxmai, LeJlIis03a,

TJIALKH)

2.2

ChopMHUpPOBAaHHOCTh yMEHUH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
¢dbu3nmvecKkue W XUMHUYECKHE CBOWCTBA THUIMYHBIX TMpEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH, ATaH, JTHUJICH,
MpOMNWJIeH, aneTuieH, OyTtanueH-1,3, merunOyranuen-1,3, OGensodn,
METaHOJ, ATaHOJI, ATUJICHIJIMKOJb, TJIMICPUH, (EHOJI, aleTalbIeruI,
MypaBbUMHAsg M YKCYCHasi KHUCIOTHI, TJIFOKO3a, KpaxMmaj, LEeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHUA WITIOCTPUPOBATL TCHCTUUCCKYIO CBA3b
MCKAY TUIITNYHBIMHA npeaACTaBUTCIIAMUA Ppa3iInIHbIX KJIaCCOB
OpraHN4YCCKUX BCUICCTB YPABHCHUAMMN COOTBCTCTBYIOIIUX XUMHUYICCKUX

PEaKIyii C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdhopMupoBaHHOCTD YMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBINA ra3, yroib), CIIOCOOBI X

nepepabOTKH U MPAKTUYECKOE MPUMEHEHHE TIPOTyKTOB IIepepadoTKU

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMMO3HAHUWA, UCIIOJIB3YEMbIX B XUMUHU MIPU U3YUCHUHN




BEIIECTB M XUMUYECKHX SBJIeHUW (HAONIONEHHWE, W3MEPEHHE,
IKCTICPUMEHT, MOJICIUPOBAHNE), HCII0JIb30BaTh CHUCTEMHEIE
XUMUYECKHE 3HAaHWS IS TPUHATHS pENICHUH B KOHKPETHBIX

KU3HCHHBIX CUTYAllHAX, CBA3AHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHMI COOMIOATh TMpaBUia TOJIH30BAHUS
XUMHUYECKOH TMOCynoi u 1ab0paTopHBIM O0OpYIOBaHUEM, a TaKXkKe
npaBmiia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

3.3

ChopMUPOBaHHOCTh YMEHUIA IJIAHUPOBATh U BBIMOIHATH XUMHYCCKHUIA
OKCTIEPUMEHT (TIpeBpaIleHHsI OPTaHMYECKUX BEIIECTB IPH HArpEeBaHHH,
MOJIYUCHHUC 3TUJICHA U U3YUYCHUC CT'O CBOfICTB, KauCCTBCHHBIC pPCAKIIUU
OpPraHMYeCKHUX BEIIECTB, JACHATypalnus OEJKOB MpH HarpeBaHUH,
IBCTHBIC PCAKIHUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpPH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
00opyJOBaHUEM; IPE/ICTABIISTH pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHMH COOTBETCTBYIOLIUX

peakiuii 1 GopMyITHPOBATH BHIBOBI HA OCHOBE ATHUX PE3YIHTATOB

3.4

CpopMUpOBaHHOCTH YMEHUH MMPOBOJUTH BHIYHCICHHS TT0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMUECTBA MCXOMHOTO BEIIECTBA WITU
MPOJIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCIICCTB U ITPOAYKTOB peaKHI/II/I)

3.5

CdopMupoBaHHOCTH YMEHUI KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IMOJYy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB

(cpenctBa maccoBoit undopmanuu, cetb MHTEpHET U ApyTHE)

3.6

ChopmupoBaHHOCT, yMEHMI COONIOAATh MpaBWJIa HKOJIOTHUYECKU
1enecoo0pa3Horo mMoBeneHUss B OBITY W TPYIOBOM NEATEIHHOCTH B
LESAX COXPAHEHUS CBOETO 370pOBbS W OKpPYXKAOIIEH MPUPOIHOMN
cpelbl, OCO3HABATh OMACHOCTb BO3JICMCTBUS HA JKUBBIE OPraHU3MBbI
ONpe/IeNEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAsl CMBICT MOKa3aTess
[NJAK (npenenbHO AOMYCTUMOM  KOHLIGHTpAlMU), TMOSICHATH Ha
npuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS WX BPEIHOTO

BOSHeﬁCTBHﬂ Ha OpraHu3M 4€JI0OBCKa

11 KJIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble nMpeaMeTHBIE Pe3YIbTATHI OCBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus




pe3yJbTarTa

1

TeopeTquCKHe OCHOBbI XUMHHU

1.1

Bnamenue cuctemMoil XMMHUYECKMX 3HAHHUM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIATAIOIIME  TMOHATHS  (XUMHYECKHH  DJIGMEHT,  aTOM,
3IICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIIH ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHIIATSILHOCTh, CTEICHb
OKHCJICHUA, XHUMHUYCCKasA CBA3b, MOJIb, MOJI?[pHafl Macca, MOJ'ISIpHI)If/'I
00bEM, KpUCTAJUIMYECKass pemETKa, TUIbl XUMHUYECKUX peakuuil
(OKHCIINTEIIEHO-BOCCTAHOBHUTEIIBHBIC, 9K30- W SHAOTECPMHYCCKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOIUTHI,
SNIEKTPOJIMTHYCCKAs  JTUCCOIMAINSA, OKHCIWTEIb, BOCCTAHOBHUTEIIb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMHYECKOe PaBHOBECHE), TCOPUH H
3aKOHBI (TCOPHS DIICKTPOIUTUYCCKON aucconualuy, Ilepuoauaeckuit
3akoH J[.J. MeHeneeBa, 3aKOH COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3BIK XUMUH, (DAKTOIOTUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, TMONyYeHHMH U O€30MacHOM HWCIONB30BAaHUHM BaKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON JeATENTbHOCTH

YCJIOBCKA

1.2

C(I)OpMPIpOBaHHOCTL y'MeHI/Iﬁ BBIABJIATH XapPAaKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC
MOHATHUA TIIPpU ONHUCAHUHU CTPOCHHUA U CBOMCTB HCOPTraHNUYCCKHUX
BC€IICCTB U HX npeBpameHI/Iﬁ; BbIIBJIITH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IIOHATHUAMU n npeacCTaBJICHUAMU APYyrux

CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brnamenne OCHOBHBIMH METOJaMHM HAYYHOTO TO3HAHUS BEHICCTB U
XUMHUYECKHX sBJIIEHUH (HAOMIOJEHUE, W3MEPEHHEe, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHMI ONPEAENATh BaJCHTHOCTb U CTEIEHb
OKHUCJICHUS XUMHUYECKHUX DJJEMEHTOB B COCIUHEHHSIX Pa3TUYHOTO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJ€HTHas,  WOHHAafi,
MeTaJIn4yeckasi, BOAOPOJHAs) B COCAUHEHUSIX, TUIl KPUCTAITHUECKON
pEeIETKH KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJEKYJsIpHasi, UOHHAs,

MeTaJ’IJ’II/ILICCKaH)

1.5

C(bOpMPIpOBaHHOCTL YMCHHf/'I OIPCACIIATL XapaKTCp CPCAbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€OUHEHMI

1.6

ChopMupoBaHHOCTH ~ YMEHHMS  KJIACCU(UIMPOBATH  XUMHUYECKHE
peakuuy 1O pa3In4HbIM IpHU3HAKaM (YUCIy M COCTaBy pearupyrommx

BEIIECTB, TEIIOBOMY OJ((EKTy peakiuu, H3MEHEHUIO CTerneHen




OKHCJICHHUA DJICMCHTOB, O6paTI/IMOCTI/I p€aknuuu, Y4acTuro

KaTaiu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUH COCTABIATH YpaBHEHHsS  peaxKuuil
pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHBIC YpPAaBHEHUS pEAKIUN
MOHHOTO0 0OMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TU PEAKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jIMYHbIX HEOPraHWYECKHX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCUICCTB

1.9

ChopMupoBaHHOCTh YMEHHH PAaCKpPbIBATH CYLUIHOCTb OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuuin IIOCPEACTBOM COCTaBJICHUSA

AIIEKTPOHHOTO OallaHCa 3TUX peaKuit

1.10

1.11

CdopmupoBaHHOCTh yMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEeaklUH OT pa3InyHbIX (DaKTOPOB

ChopMupoBaHHOCT yMEHUH  OOBACHATH  XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMMOCTH OT BHEIIHErO BO3/CHCTBHUS

(mpuniun Jle HlaTense)

O6ma;1 M HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTH yMEHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa J.N. Menneneena 51 JIEMOHCTPUPOBATH ero
CUCTEMAaTU3UPYIOUIYI0, OOBSICHUTEIbHYIO U  INPOTHOCTUYECKYIO

byHKIMH

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh MICKTPOHHOE CTPOCHUE
aTOMOB XUMHUUYECKMX »3jemMeHToB 1-4 mnepuonoB Ilepuoguueckoit
cucTeMbl xuMHuueckux »dyiemeHToB J[.M. MeHneneeBa, HCHOIb3ys
MOHATHS  «S-, P-, O-3/1eKTpOHHBIE OpPOHUTATN», «IHEPreTUYECKHE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MCHEHHUS  CBOWCTB
XUMUYECKHX AJIEMEHTOB M MX COEJWHEHUH IO MepuojaM U Tpymmam

[Tepuoauueckoit cuctembl XuMu4eckux semenToB J[.M. Menaeneesa

2.3

CdopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) 0OIIME
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
NOJTBEPXKIIaTh  CYHNICCTBOBAHHE  TI'EHETUYECKOHW  CBS3H  MEKIY
HEOPraHWMYECKUMH  BEHIECTBAMH  C  TOMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKL[I/Iﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  yCTaHaBIMBAaTh  NPUHAIIE)KHOCTD

HEOPraHWYECKUX BELIECTB IO HMX COCTABY K OINPEACIEHHOMY KIIACCY




(rpymme) coeMHEHUN (MPOCThIE BELIECTBA — METAJUIbl M HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTHI, aM(QOTEPHbIE TUIPOKCUIBI, COITH)

2.5

ChopMUPOBAaHHOCTh YMEHHI HCITOJIE30BaTh XHMHUYECKYIO CHMBOJIAKY
JUISL  COCTaBJICHUs (OPMYJI BEIIECTB W YpPaBHCHUH XUMHYCCKHX
peakuuii, cuctemarnyeckyto HomeHknarypy (IUPAC) u TpuBuanpHbie
Ha3BaHUS OTICIIbHBIX HEOPraHMYECKUX BelIecTB (yrapHblid ras,
YIJICKUCIBIA Ta3, aMMHAaK, ramiéHas W3BECTh, HeETralléHas W3BECTh,

MMUTHEBas coaa, MUPUT U npyme)

2.6

CdopmMupoBaHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWE  TIE€HETHYECKOW  CBSI3U  MEXIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  [OMOIIbIO  ypaBHEHUM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.7

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH M BBIMOIHATH XUMHUECKUH
AKCIEPUMEHT (pa3llo’KEHUE TEPOKCHAA BOAOPOJAa B IPHUCYTCTBUU
KaTaJIn3aToOpa, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C ITOMOILIBIO
YHHBEPCAJIFHOTO HMHIUKATOPa, BIUSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIMH, peakuud HOHHOro oOMeHa,
KauyeCTBEHHbIE peaKkluu Ha Cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHE SKCHEPUMEHTAIBHBIX 3a/ad I0 TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH MpH OOpAIIEeHWH C BEIIeCTBAMH M J1aOOpPaTOPHBIM
000py/1I0BaHUEM; MIPEACTABIIATH pe3ynbTaThl XUMUYECKOTO
JKCHEepUMEeHTa B (OpMe 3amuCH YPaBHEHHH COOTBETCTBYIOLIMX

peaKI_[I/Iﬁ n (I)OpMy.TII/IpOBaTB BbIBOJbI HAa OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMupoBaHHOCTH yMEHMH COOMIONATh MpaBHJA IOJIb30BAHUS
XUMHUYECKOH TOCYI0iW M J1abopaTOpHBIM 000pyIOBaHHEM, a TaKXke
npaBuiIa oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHUMHUYECKUE
IPOLIECCHI, JIEKAIE B OCHOBE MPOMBIIUIEHHOTO TOJyYCHHsI CEpHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH TPEACTABICHUN 00
O0MMX HAyYHBIX MNPHUHIOUIIAX ©  OIKOJIOTHYECKHX  Ipodiiemax

XUMHYCCKOIr'0o IIpOMU3BOJACTBA

3.1

XUMHUS U )KU3HBL. PacuéTel

CdopMupoBaHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTaBISIOMIEH

GCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, pOJIM XHWMHU B [IO3HAHHUU




ABJIGHUH TPUPOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpBI
JMYHOCTH, €€ (YHKIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOM JyIs
pelleHusT NPaKTHYECKUX 3aJad U SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpejie

3.2

ChopmMupoBaHHOCTB YMEHUH KpUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH()OPMAIMIO, MOMyYaeMyl0 H3 Pa3HBIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHUKALIMH, C€Th IHTEpHET U ApyTHe)

3.3

CdopmupoBaHHOCTh yMEHHI COOMIONATh TpaBHIA HKOJIOTMYECKU
1eJ1eco00pa3HOro TMOBENEHUsI B OBITY M TPYAOBOH AESTENHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKpYXAlolled MpUpOaHOI

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHUCTBHSI HAa KUBBIE OPTaHU3MBI
OnpeAeIEHHbIX BEIIECTB, NOHMMAas cMbIci nokaszareis [1JIK, mosacHsATh
Ha MpuUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAILEHUs UX BPEIHOTO

BO3I[CI>10TBPI$[ Ha OpraHusM 4€JI0BCKa

3.5

CdopmupoBaHHOCTH yYMEHHH MIPOBOJIUTH BBIUHCIICHUS c
UCIIOJIb30BAaHUEM MOHATHUS «MAaccoBasi JIOJIA BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLICHHHM Ta30B MPH XUMHYECKHUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB,
TErI0BOTO 3 dexTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacCChl

BCIICCTB, MMPCBPAILLICHUA U COXPAaHCHUA SHCPIrun




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

IIpoBepsieMblil 3JIEeMEHT COAEePKAHUS

1

TeopeTnueckue OCHOBBI OPraHU4eCKON XUMHUH

11

[Ipenmer opraHuuyeckoi XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE B
MOJTyYeHUU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OPraHHUYECKHX

coenuHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (QOpPMYJBI OpPraHMYECKHUX BemlecTB. ['oMosiorusi, H3OMEpHsL.
XuMHYecKasi CBSI3b B OPraHMYECKHX COCIMHEHUSAX — OJIMHAPHBIE U KpAaTHBIC

CBA3H. Hpe,[[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHN4YC€CKUX BCIICCTB

1.3

HOMeHKJ'IaTypa OpraHU4Y€CKUX COE€OUHEHUI (CI/ICTCMaTI/I‘-IeCKaH) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeZ[CTaBHTeHCﬁ KJIaCCOB OPTaHNYCCKUX BCIICCTB

YraeBoaopo bl

2.1

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. MertaH u 3TaH — HpOCTGﬁH.IHC
MNpEACTAaBUTCIIN AJIKAHOB: (I)I/ISI/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUSA U I‘OpCHI/ISI), HaxXOKACHUC B IPpUPOJAC, MMOJTYYCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKMH pAx. OTUIEH U NPONWIEH —
NPOCTEUIINE TPEACTAaBUTECIN AJKEHOB: (U3MUYECKHE M XHMHUYECKHE CBOWCTBA
(peakuuyu THAPUPOBAHUSA, TAJOTEHUPOBAHUS, TUAPATALUU, OKHUCIEHUS U

HOJ'II/IMepI/IBaI_II/II/I), MOJIYyUYCHHUC U MPUMCHCHUC

2.3

Ankanuensl: OyranueH-1,3 u wmetmunOyraaueH-1,3: cTpoeHue, BaKHeHIINe
XUMHUYECKHE CBOMCTBA (peakius noaumepusanuu). [lomydeHne cHHTETHUECKOTO

Kay4dyKa U PEe3UHBI

2.4

AJKWHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psifl. ALETUIIEH —
MPOCTEHIINKA TpPEICTaBUTENIb AJKHUHOB: COCTaB, CTpoeHHe, (U3NUecKue u
XUMUYECKHUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIpaTaIlUH,

TOpEeHHsl ), OJy4YeHre U MPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME M XHUMUYECKHE CBOICTBa
(peakuy raJoreHupoBaHMs U HUTPOBAHMSI), NOJIyUYEHHUE U IpUMEeHeHHe. Tomyour:
COCTaB, CTpOeHHe, (u3MYecKhe U  XMMHUYECKHe CBOilcTBa  (peakuuu
raJJoOTeHUPOBAHUSI M HUTPOBAHMs), MOIy4YEHHE M INpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHuecKass CBsI3b MEXAY YIJIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Ppa3jiniHbIM KJIaCCaM

2.6

[TpupoHbIe HCTOYHUKH YIIIEBOAOPOAO0B. [IprupoaHbIil ra3 u nonyTHbIe HEPTIHbIE




ra3el. Hedth u €€ mpoucxoxnenne. CriocoOsl mepepaboTKu HePTH: MEeperoHKa,
KPEKHUHT (TepMHUYECKH, KaTamuThuueckuii), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KaMeHHbI yromap u

MPOIYKTHI €T0 mepepadboTKu

Kucnoponconepxaiiue opraHn4ecKue CoeAMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, PU3NYECKUE
U XUMHYECKHe  cBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEeHHe. BoJopoaHble CBSI3M MeEXIy
MOJIEKYyJIaMH CIUPTOB. J[eliCTBME MeTaHOJia M STaHOJa Ha OpraHU3M 4eJOBeKa.
MHoroatoMHble CUPTHL. DTUICHIIMKONb U TTUIEPUH: CTPOCHUE, PU3NIECKUE U
XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH  METaJUlaMU,
KauecTBEHHAsl peakilMs Ha MHOroaToOMHble crnupThl). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie TJIMICPHUHA U STUJICHIJIMKOJIA

3.2

@deHoN:  CTPOCHHE MOJICKYNbl, (U3MYECKHEe W XUMHYECKHE CBOMCTBA.

TokcuunocTs henona. [Ipumenenue peHomna

3.3

3.4

Anpreruapl ¥ KeTOHbl. POpMabAeTHl, alleTalIbACTH: CTpOeHHE, (PU3NIECKUE H
XUMHUYECKHE CBOMCTBA (pPEaKMM OKUCJIEHHUS U BOCCTAHOBIJICHHUS, KAUECTBEHHbIE

peakuun), oJly4yeHue U IpUMEHEHUE

OnHOOCHOBHBIE TIpeZeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3UUECKUE U XUMHYECKHE CBOICTBA (CBOMCTBA, 00IIMe ISt
Kjlacca KHUCJOT, peakuus AJTepuuKaluu), TMOIy4YeHHEe U IMPUMEHEHHUE.
CTeapI/IHOBaSI " OJICMHOBAd KHCJIOTBI KaK HNPCACTABUTCIIM BBICIIHX Kap6OHOBI)IX

KHUCIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOHICC I[GIZCTBHG

3.5

Crnoxxnble 3GUpBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrieBoabl: COCTaB, KiIacCH(HUKAIUSA YIIIEeBOAOB (MOHO-, AM- U IOJHCAXaPHIbI).
['moko3a — MpoCTEHIMIA MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
bu3nUecKkre 1 XUMHYCCKUE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIIGHHE aMMHayHbIM pacTBOpoM okcuaa cepedbpa(l), BoccraHOBIEHHE,
Opo’KeHHE TIIOKO3bI), HAXOXKJEHUE B MPUPOJE, NPUMEHEHHE, OuoIorudeckas
ponb. @orocuHTe3. PpyKTO3a KaK U30MEP TIIOKO3bl. Kpaxmal u 1esmono3a Kak
npupojHble moiauMepbl. CTpoeHHe Kpaxmana M LeUToNo3bl. Duznyeckue u

XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOin3, KaUeCTBEHHAs PEAKIHs C HOOM)

A3oTcoaepKaie OpraHndecKue COeTUHEHUS

4.1

AMWHOKHCIOTBEI Kak aM(I)OTCpHBIC OpraHU4YC€CKUC COCOUHCHUS. dusznyeckue u

XMMHMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuMepe raunuHa). buoiormueckoe




3HAYCHHUEC aMHHOKHUCIIOT. HGHTI/IJII)I

4.2

benku kak mnpuUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuuHnas,
BTOpUYHAsE U TpPETHYHAs CTPyKTypa OeiakoB. XUMHUYECKHE CBONCTBA OEJIKOB:

TUIPOJIU3, ACHATYpallksl, KAUeCTBEHHbIE peaklliy Ha OenKu

BBICOKOMONIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJUMEPU3ALNH, CPEAHSISI MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH —

MMoJIMMEpHU3alvA 1 MOJUKOHACHCALIA

5.2

:‘)KCHepI/IMeHTaHBHHC MCTOJAbI HM3YYCHHA BCHICCTB W HX npeBpameHI/Iﬁ:
O3HAaKOMIJICHHUC C 06p33HaMI/I MPUPOJAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquHe CHUHTCTUYCCKOT'O KayuyKa U PC3UHbI

11 KJIACC

Kox

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

TeopeTnyeckue OCHOBbI XUMUU

11

XuUMHUECKUH 37eMeHT. AToM. SIpo aToMa, W30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYeckue YpOBHH, MOJTYPOBHU. ATOMHBIE OpOUTANIH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH pachpeeieHHus 3JIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB

NEPBLIX IIGTBII_')éX Nepruoaos. 3J'IeKTp0HHaH KOH(I)I/Il"ypaI_II/IH aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuoguyeckas cucrema XuMH4IeCKux 3iaeMeHToB J[. M.
MenpgeneeBa. CBs3b NEpPUOAUYECKOTO 3akoHa U Ilepmonuueckoid CUCTEMBI
xumudeckux aemeHTtoB .M. MenzeneeBa ¢ COBpEMEHHOU TEOpPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX W CJIOXHBIX BEHICCTB IO TPYIIaM W IEePUOJaM.

3HaucHUE NepUOoANYCCKOr0 3aKOHA B PA3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHABI XUMHUYECKOW  CBS3H
(koBajieHTHAsT HEMOJISIpHAsT M TOJspHAs, HWOHHAs, MeTauinyeckas). VOHBI:
KaTHOHBI 1 aHMOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b

1.4

BanenTHOCTB. BHGKTpOOTpI/II_IaTCJILHOCTB. CreneHb OKHUCICHUSA

1.5

BemniectBa MOJIEKYJIIDHOIO U HEMOJIEKYJIIPHOTO CTPOECHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNAa KpucTaymueckod pemérku. I[lonsatue o naucrnepcHbIX

cucreMax. VcTuHHEBIE U KOJUIOWAHBIC PaCTBOPHI. MaccoBas moist B€IIECCTBA B




pactBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnkiatypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakmus.  Kmaccudukammss ~— XMMHYECKMX — peakIuii B
HEOPraHUYECKON M OPraHMYECKOM XMMHUH. 3aKOH COXPaHEHMsSI MacChl BEIIECTB,

3daKOH COXpPAaHCHUSA U ITPCBPALICHUA SHEPTUH IIPU XUMHUUYCCKUX PCAKIHAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUEcKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHre Xxumudeckoro pasHoBecus. [Ipunuun Jle [llarense

1.10

OnektponuTuueckas aucconuanusa. CuwibHble W ciabble 3ekTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KHUCIIas, HEHTpabHas, IeouHas. Peaki HOHHOTO

oOMeHa

1.11

OKHCINTEIBHO-BOCCTAHOBUTEIBLHBIE pcakuuu

HeOpl"aHI/I‘-ICCKaH XUMMUA

2.1

Hewmerannel. [lonoxenune HemetamioB B [leproguueckoil cucreMe XMMHUECKHX
anementoB JI.MI. MenzaeneeBa U 0COOEHHOCTH CTpPOEHUS aTOMOB. DPuU3nyecKue
CBOWCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAUIOB (Ha IIPUMEpPE KUCIOPOAa, CEPHI,

dbocdopa u yrieponaa)

2.2

XYWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TAJOT€HOB, CEphbl, a30Ta,
dbocthopa, yriaepoga W KpEeMHHsA) W WX  COCAWHEHUH  (OKCHJOB,
KHUCJIOPOJACOACPKAIIMX ~ KHUCJIOT, BOJOPOIHBIX coenauHeHwit). [IpruMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ

2.3

Meramnbl. Ilonoxenune wmeramioB B Ileproguyeckoil cucTeMe XUMHUYECKUX
sanementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOECHHS JIEKTPOHHBIX 000JI0UEK
aToMoB MetaiuioB. OOme pusmdeckre cBoiicTBa MeTaioB. CriaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN Psii HAIIPSDKEHUH METAIIIIOB

2.4

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAINIOB (HATPUH, KalWd, KalbIIHid,
MarHuii, aqIOMUHHUHA, ITUHK, XpOM, >KelIe30, MeIb) U HX coeauHeHwidl. OOmue

CIIOCOOBI MOJIYUCHUA MCTAJUIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy U TCXHHUKE

2.5

I'enetuueckas CBSI3b HCOPTaHUYCCKUX BCIICCTB, NPHUHAIJICKANUX K PA3TITUYHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'I01"I/ILICCKOI71, BHepFCTH‘{eCKOﬁ n HI/IH_ICBOI>'I
6630H3.CHOCTI/I, pPa3sBUTHU MCOULUHBL. IlonsTue o HAayYYHBIX MCTOAAX IMO3HAaHHUA

BEICCTB U XUMHUYCCKUX peaKHI/If/'I

3.2

[IpencraBpnenuss 06 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIYYEHHUS




BOXHEHIIMX BemecTB. YenoBEK B MHUpE BEHIECTB M MAaTEPHAIOB: BayKHEUIIHME
CTPOMUTENBHBIE MaTepHUalbl, KOHCTPYKIMOHHBIE MaTEpUalIbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepuasibl sl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE U

MUHEpaJbHBIE y100peHus

3.3

XuMusa u 3A0POBLEC UYCJIOBCKA: IIpaBujia HCIIOJIb30BaHUA JICKAPCTBCHHBIX
npcriapaToB, IIpaBujia 0€e30I1aCHOI0 MCIIOJIL30BaHUs nperapaTtoB OBITOBOM XMMUH

B HOBC@HHeBHOﬁ KH3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






