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HOACHUTEJIBHAS 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 pe3ysibTaTaM OCBOCHUS
dbenepanbHOll 00pa3oBaTEIBLHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qdenepanuy, pealM3yOIIMX OCHOBHbIE OOpa3oBaTeibHBIE 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 MpOrpamMMmbl MO XHMHUHU, K OMPEICTICHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH,
COJIEp’KaHMs, PE3yJbTaTOB OOydYeHUs U TpeOOBaHMN K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM ATallOM pead3aludh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEW, MNPUCYIINX
[EJOCTHOM CHCTEME€ XUMHUYECKOro o00pa3oBaHUsA. T I[EHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0O M MNpUPOAHON cpede. Peamusyercs xumuueckoe oOpa3oBaHHE
oOy4Jaronuxcsi Ha ypoBHE CpelHEro o0IIiero oopa3oBaHus CpelICTBaMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe IO XMMHUU C Y4Y4€TOM cCHeuu(UKUA HAayKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPUPOJBI U B MaT€pUAIbHOW >KM3HM OOLIECTBA, a TakkKe C y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylO poJib B
COBPEMEHHOM LMBWJIM3AIMHU, B CO3/JaHUM HOBOW 0a3zbl MaTepUabHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OpPUPOIBl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE NMOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHUEM YCIEIIHOIO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MaCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOIMMYK0 MM JUIsl  BbIpAOOTKM  MHPOBO33PEHYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Oprannyeckad xumus» U «OOImass ¥ HEOpraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XUMUU) U
opranndeckoy xumuu. GopMUpOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera oO€CleYyMBAET BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 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 OOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHMHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHMI. B Kypce OpraHndecKkoM XUMHM IIOJYYalOT pa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0O0pa3oBaHUs NMEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKOM CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3yYCHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JOTUYECKUX TO3UIUH,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE€ O XMMUUYECKHX PEaAKIHUAX, UX CYUHOCTH U
3aKOHOMEpPHOCTAX NPOTEKaHus JomnoyHseTca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJIEpP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKUN W MPHUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3UM XUMUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEJIBHOM W INPaKTHUYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIIOKEHUUA XUMHH, TOMOTAIOT
BBIIIYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHGOpPMAIUIO U
OpPUMEHATh €€ U1 TONOJHEHUsS 3HaHWi, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 33/1a4. B 1enom copep:kanue yueOHOro
npeaMmera  «XUMHUS» ~ JAHHOTO  YPOBHS ~ M3YyYEHHUs] OPUEHTHUPOBAHO  Ha
(dopMupoBaHrue y 00yYaromIMXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHUEM, I[103HABAEMOCTh TPUPOJHBIX SBJICHUM MYyTEM DOKCIEPUMEHTA U
pellleHHs TNPOTUBOPEUMH MEXAy HOBBIMU (akTaMHM UM TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
TaK)ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B miaHe pemeHus 3amad  BOCHMTAHUS, pPa3BUTUS W COLMANIM3ALUU
oOy4Jaronuxcsi TPUHATBIE NPOrpaMMOM MO XWMHHM MOJIXOIbl K OINPEICICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX Yy4EOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAUYCHHE IS
pa3IMYHBIX BHUJAOB JIECATEIBHOCTH: pEIIEHUA NpoOJieM, MOHUCKA, aHalIu3a H
00paboTKn uH(popMau, HEOOXOAUMBIX JJIS MPUOOPETEHHUSI OIbITA TPAKTUYECKON
U HCCIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenojaBaHHMs XMMHM KakK Ha YpPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO OOIIET0 00pa3oBaHUs, MIPU ONPECICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiICeHUEM
HNEPBOCTENEHHON 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKOM HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NeSATEIbHOCTH Y€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKH 3pPEHUs TAaKOM MOAXOJ K OIpEACNICHUIO Ielied H3yuyeHus
IIPEIMETA SIBIISIETCS BIIOJIHE ONPABJAAHHBIM.



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

e (opmupoBaHuME CHUCTEMbl XMMUYECKUX 3HAHUM KAk  Ba)KHEHIIEH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KIIYeBble MOHATUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHE M IMOHHMMAHHE CYUIHOCTHU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
UX pa3BUTUS U CTAHOBJICHMS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHHUI OpHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBICHMH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM H
OOBACHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHII
0€e301acHOro OOpaleHys! C BEIECTBAMM.

Hapsiny ¢ atuM, copepaTenbHas XapaKTepUCTUKa LeJIed U 3a1ad U3y4eHus
IpeaMeTa B IPorpamMMme 10 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpelHEero oduiero oopazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed  CTENeHH OTHAETCsl  MPEANOYTEHHE
IPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHUs, OpPHUEHTHUPOBAHHON Ha
NOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alyy, BIAJCIOUIETO HE
HAa0OpOM 3HaHUM, a (PYHKIIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHA AaKTHBHOT'O NOJIYYEHHUS 3HAHUN M IPUMEHEHUS UX B PEalbHOW >KU3HU
JUISL peLIEHUS] TPaKTUYECKUX 3aa4.

B cBA3M ¢ 3TUM Mpu U3y4YEHUM MpeameTa «XHMHUS» JOMUHHPYIOIIEe
3Ha4Y€HHUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus oO0y4yaromMXcs K yCIOBUSM JMHAMUYHO Pa3BHUBAIOIIErOCS MHpA,
dopMupoBaHWe  UHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX
IPUMEHEHUEM;

dopmupoBaHre y OOy4arOImIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIUI), HMEIOMIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUIOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTku MH(popMaluy,
HEOOXOJUMBIX Il TNPUOOPETEHUs ONBITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHUM XUMHH, a TaKKe I OLEHKHM C MO3ULUU
AKOJIOTMYECKOM O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE I03HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYaroIMXCs: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATH 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/IEPIKAHMUS;

dbopmMupoBaHre U pa3BUTHE Y 00YUJAIOIIUXCS ACCOIIMATUBHOTO U JIOTHIECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM U MPOBEACHUH XHMUYECKOTO
AKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOy4arommxcs YOeXKIEHHOCTH B TyMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BaXKHOW pOJM B pEUICHUH TJI00aIbHBIX MPOoOJIeM
paloHaIbHOTO MPUPOAOIOJIB30BaHNUS, IOTIOJIHEHUS SHEPreTHYECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHONICHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETeHHs OIMbITa
WCTIONIb30BaHUsl TONYYCHHBIX 3HAHWHM I TPUHSATHS TPAMOTHBIX PEIICHUA B
CUTYaLUsX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMU.

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

OO6miee yncio 4YacoB, OTBEIEHHBIX JJIsl U3yUYEHU XUMUM, Ha 0a30BOM 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, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omomnorusi, wu3zoMmepus. XuUMUYECKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAXKHEUIIINX MPEICTABUTEIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHUus] U TOPEHMs), HAXOXKACHUE B NPUPOJE, MOJydeHUEe U
IIPUMEHEHHUE.

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

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

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

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHMS U HUTPOBAHUS), MOJyYEHUE U MpUMEHEHUE. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
pPa3IMYHBIM KJ1accam.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHbIN
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOHBIX, MTPOBEACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ITHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,

00BEMY, KOJIMUECTBY OJIHOTO M3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kuciiopoaconepxkamue opranu4ecKue coeIMHeHUs

[IpenenpHblE OOHOATOMHBIE CHUPTBHL. METaHON W JTaHOJ: CTPOCHHE,
dusznyeckue U XUMHYECKHE CBOWCTBA (peaklMh C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoIopoaHble CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  COHUPTHL. JTUJICHIJIUKOIbL W  TJULEPUH: CTPOECHHE,
dusnyeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTajljlaMy, KayeCTBEHHAs peakiysi Ha MHOroaTOMHbIE cnupThl). [leficTBue Ha
Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

@deHoJI: CTPOEHHE MOJIEKYJbl, (QHU3WYecCKHhe ¢ XHMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIUH), OJyUYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpeeiabHble KapOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue Ui Kjacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U NpuMeHEHue.
CreapuHoBas ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

Cnoxuble »(GuUpbl KaKk MOPOU3BOAHBIE KAapOOHOBBIX KHCHOT. [‘maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pPOJIb KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aUMOJAEHCTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas posb. @otocunre3. DpykTo3a Kak H30Mep IITHOKO3BIL.

Kpaxman u nemnonosa kak npupojsbie noauMepsl. CTpoeHne Kpaxmana u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
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 (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUe Kpaxmaiga C HOJAOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OAHOI'O U3 UCXOAHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIIH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XUMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
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:
HaOJIOICHUE U OMMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEIHSSI MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

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

MexnpeaMeTHbIE CBS3HU.



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

OO6mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PaKT, TUNoTe3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
HHEPreTUUECKU YPOBEHb, BEIECTBO, TeNO, O0BEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJBI, MOJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUA

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 MEPUOOB. DJICKTPOHHAS KOHPUTYpalKs aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux snemeHToB . M. MeHaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJJIEMEHTOB U
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. BHJbl XMMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKklenTopHslii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUUATEIBLHOCTb.
Crenenb okuciieHusi. MOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitie o0 AuWcHepcHBIX cucTeMaxX. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
MaccoBas 10151 BEIecTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIMHCHUIA. Howmenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJJIC)KAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYECKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHS MacChl BEUIECTB,
3aKOH COXPAHEHUS Y TPEBPAILCHUS SHEPTUM TP XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnun Jle [llatense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdble AneKkTposuThl. 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 KPUCTAUTMYECKUX PemETOK, HaOMIoJAcHuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAJIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

PacyéTtel 1O ypaBHEHUAM XUMHUUYECKUX pEaKIMH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHATHS «MacCoBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOWCTBA 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 BaXKHEUIIIMX HEMETAJJIOB M UX COCMHECHUMN.



Meramnsl. Ilonoxenne meraiioB B llepuoguueckor cucremMe XMMHYECKUX
anemeHToB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume ¢guiznueckue cBoiicTBa MeTauioB. CriiaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUN Pl HANPSHKEHUI METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
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:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJJIOB, pEUICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHA AIOMUHUS C PacTBOpaMU
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,
pacd€rsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIUH, €CITU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTreTHUEeCKON W THIIECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpenacraBinenuss 00 oOOmMX HAy4YHBIX MPUHIMNAX TPOMBIILIEHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

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

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

MeXnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBA3€d OpU  HU3ydyeHUH OOwWed o
HEOpPraHu4ecKorM XMuMHUM B 11 Kijlacce OCylIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIM (PakT, rUNOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(PUKALMs, TMEePUOJAUYHOCTh, HaOIIO/IEHHE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUN YPOBEHB, BEIIECTBO, TEIO,
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 MOPOJIBI, MOJE3HBIC UCKOMAeMbIe, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pUAaJIOB,
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 ycranaBnuBaeT TpeOOBaHHA K pe3yibTaraM OCBOCHHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

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

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEACIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsi PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

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

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MpeAMeTa «XHUMHS» JOCTHUTAIOTCS 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  TOBEJEHHUSA, CIOCOOCTBYIONIUMH  IMpOIeccaM
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy MIPUHATHIX B 0OIIECTBE IEHHOCTEH, 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 IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

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

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M [O3HABaTEJIbHBIX MOTHBOB B IOJYYEHUHM MU MOCIEIYIOUIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
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 30poBOro M 0Oe3omacHOro oOpas3a >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

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

IOHMMAaHUs LEHHOCTU NPaBWIl WHAMBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

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

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKOM
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 M3YyUCHHIO Tpodeccril pa3inyHOro pojaa, 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
obpazoBaHus, Oyaymiel mpodeccuu W pealu3alid COOCTBEHHBIX >KM3HEHHBIX
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 3EMIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O HENPUATHS JCHUCTBUM, NPUHOCAIIUX BPEA  OKPYXKaIOIICH
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTU IKOJIOTUYECKOMN HaIlpaBJICHHOCTH, yMEHUS
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 YEIIOBEKA, 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
CO37JaHUU HOBOW 0a3bl MaTepuaIbHON KYyJbTYpPbl, PEIICHUH TJI00ANBHBIX MPOOJIEM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTU: TIOHMMAHUSI CYIIHOCTH METOJOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
IPOUCXO/ISIINNX B HEM M3MEHCHHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JAHHBIX C IO IONTY4YCHUS
JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

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

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUHPUKY METOJOB I103HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusl, UCCIIE0OBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUSA M YHUBEpCAJIbHbIE yueOHbIE
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

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

OBaanenue YHHBEpPCaAJIbHbIMU Y4eOHbIMU NO03HABATEIbHBIMHU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C ITIOCTABJICHHBIMU LIEISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
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), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIeMEHTa, XuUMUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIQJIETh OCHOBAMHM METOJIOB HAyYHOTO TMO3HAHMSI BEIIECTB U XUMHUUYECKUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
0000111eHUs ¥ BBIBOII OTHOCUTEIIBHO JIOCTOBEPHOCTU PE3YJIbTATOB MCCIIEI0BaHU,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
NOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a/1ad, IPUMEHEHUIO PpPAa3JIUYHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (HOpM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B KauyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyaeHNe YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMY /1e/iCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIIACOBAHMS IMO3HMIIMKA B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh IpeajaraéMblii  aJrOpuT™M JACUCTBUU IpHU
BBIMIOJJHEHUH YYE€OHbIX M HCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOAHaIM3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

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



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHHS TPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO W MPHPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOITIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIIPHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpalI€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHus, U30MEPbl, TOMOJIOTHYECKUIN PsJI, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ] U a30TCOJAEpXkAIINe COCAMHEHHUS, MOHOMEp, IMOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TCOPUH M 3aKOHBI (TEOPHsI CTPOSHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3bIK XUMHH, MHPOBO33PEHUYCCKUEC 3HAHUSA,
JeXalle B OCHOBE NOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U
0€30macHOM HCIIOJIh30BAaHUN BaXKHEUITUX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN JACATCIBHOCTH YEIIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSTHUH,
yCTaHaBJIMBATh WX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE TOHSITHS MPU
OTMCAHUM COCTaBa, CTPOCHMS M MPEBPAIICHUI OPTaHNIECKIX COSAMHEHHI;

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

c(hOpMHPOBAHHOCTh YMEHMI YCTaHABIMBATh MPUHAIJICKHOCTh H3YUECHHBIX
OpraHWYECKUX BEMIECTB MO0 KX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHuil (yTIeBOJOpOIbI, KUCIOPOJ U a30TCOAepIKalue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cucrematudeckor HomeHkiarype (IUPAC), a Taxke NPUBOJIUTH TPUBUAJIBHBIC
HA3BaHUSI OTJCIBHBIX OPraHWYECKUX BEMIECTB (ITHJICH, MPOTMIICH, AalleTUJIEH,
ATUJICHTIIUKOJb, TIUIEpHH, (HEeHO, (PopManbaerui, amneTalbIerHa, MypaBbUHAS
KHCIIOTa, 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
opraHnnydeckux BemectB A. M. bytiepoBa njis 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, MPOIWIEH, alleTUJICH,
Oyraauen-1,3, metunbyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxMall, [[eJUII0J103a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETHYECKY IO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
MpPaKTUYECKOE MPUMEHEHHUE MTPOIYKTOB EPEPadOTKH;

c(OpMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peaKkMyu MO H3BECTHBIM Macce, O00bEMY, KOJIHUYECTBY OJHOTO U3 HCXOIHBIX
BEILIECTB UJIM MPOJIYKTOB PEAKIIUN );

c(hOpMHPOBAHHOCTh yMEHHUH BIAJIETh CHUCTEMON 3HAHMKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HAOJI0AeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHWUS JJISI TOPUHATHS pElIeHUil B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIOJIHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJIHATH XUMHYECKUM
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEILIECTB, JIeHATypalus OEIKOB NMpPU HArpeBaHUU, I[BETHBIE PEAKIMU OEIKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKH O€30MAaCHOCTU TMpU OOpalleHuu ¢
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peakuii 1 GopMyIUpOBaATH BHIBOJIBI HA OCHOBE ATUX PE3yJIHTATOB,;

c(hOpMUPOBAHHOCTh YMEHUNW KPUTUUYECKU aHAM3UPOBATh XHUMHYECKYIO
uH(opMaIuIo, MOIYy4YyaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeliCTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMAas cMbIch mokazarens I1/IK, moscHsaTe Ha mpumepax CIIOCOOBI
YMEHBIIICHUSI W TMPEJOTBpAIleHUs HX BPEIHOrO0 BO3JEHCTBUS Ha OPraHU3M
YEJIOBEKA,

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

JUISL CJIETBIX M CJIA0OBUAAIIMX OOYYarOIIUXCS: YMEHHE HCIO0Ib30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHUYeCKuX

bopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJACTABJICHUN: O XHUMHUYECKOM  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 OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAsI CBS3b
(koBaJieHTHAs, MOHHAsA, METa/NINUeCcKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PelIéTKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUUYECKON peakiMu, 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 XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHUS NPUYUHHOCTU 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 JJIs
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, MUPUT U IPYTHE);

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

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

c(OpPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[,
W. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
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, «3HEPreTUYECKue 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 CBOWCTBA 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
pa3IMyYHbIM IMpHU3HAKaM (YUCIY M COCTaBy pearupyroliydx BELIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIICHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKLUUA Pa3IMUHBIX
TUIIOB, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEaKUii HOHHOI'O OOMEHA, YUYUThIBAsS
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPa3jJUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMUYECKHUX
BEILIECTB;

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

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (DAKTOPOB; XapaKTep CMEIICHNU XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHMI XapaKTepu30BaThb XHUMHYECKHUE MPOIIECCHI,
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 BBIUMCICHHUS C HCIOJIb30BAaHUEM
HOHSTUS «MaccoBas JOJsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOILIEHHM ra3oB
OpU XMMHYECKUX PEaKIUSIX, MACChl 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 XUMUUYECKOU
MOCY/JI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBmwiIa OOpalieHUs ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
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 PEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad I10
teMaM «Metamiely U «Hemeramib»y) B COOTBETCTBMM C TpaBUJIAMH TEXHUKU
6e30MmacHOCTH MpHU O0paIlleHuU C BEUIECTBAMH U JIaOOpAaTOPHBIM 000pYyI0BaHUEM,
OPEACTABIATh PE3YNbTaThl XUMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
peOTBPAICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKaA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mis 3amucu XuMHUYeCKUuX

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 — AJKAHbI 2
99 HemnpenenbHbie yriieBOJOPOAbL: aJTKEHBI, 6 1
AIKaNCHBI, AIKMHBI
2.3 ApomaTu4ecKue yriieBO0pOIbI 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 1




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 [lepuonnueckas 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
KosuvecTBO yacoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontponbubie | IMpaktirieckie II/I[3y‘leHI/IH :)Iﬁ[c)l:ll;OBaTeJIbele
padoThbI padoThbI pecypenI
1 IIpeameT opraHu4eCcKO XUMHUH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHUsT OpraHUYECKUX
2 coeauHeHuit A. M. bytneposa, eé€ 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o KiaccuPpUKaUU
3 opraHnyeckux Beulects. Homenkiarypa 1
(cucremaTuveckasi) ¥ TpPUBHAIbHbBIC
HAa3BaHMs OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUH Pl
5 Mertan u 3TaH — npocTenime 1
IIPEJICTaBUTENN aJTKAHOB
6 AJIKEeHBI: COCTaB U CTPOCHHE, CBOKWCTBA 1
7 OTUJIEH U MIPONUJIEH — MPOCTEHUIINE 1
MIPEACTABUTEH AJIKEHOB
3 [Ipaktuyeckas padota Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3yUYE€HUE €T0 CBOWCTBY
Ankanuensl. byranguen-1,3 u
9 meTmioytanuen-1,3. [Momydyenne 1

CHHTETUYECKOI0 KaydyyKa U PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKUH psil. ALIETHIIEH —
IIPOCTENIINI IPEICTABUTEND AJIKUHOB

11 Beruuciienus no ypaBHEHUIO0 XUMHUECKOM
peaxkuuu

12 Apenbl: 6eH30J1 ¥ TOIYO0JI. TOKCHUHOCTD
apeHOB

13 ['eHeTHueckas cBs3b yIiI€BOJOPOIOB,
NPUHAAISKAIMX K pa3IMYHBIM KJ1accaMm
[TpupoiHbIE UCTOUHUKH YTIE€BOJAOPOIOB:

14 NPUPOIHBIH ra3 U MOMyTHHIE He(TIHbIC
raspl, He()Thb U MPOJYKTHI €€ epepadoTKU
[TpupoaHble HCTOYHHUKH YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3el, HeThb ¥ MPOIYKTHI €€ TIepepadoTKN

16 KonrtponbHas pabota no pasaeny
«YTI1€BOI0POBDY

17 [TpenenbHble OJTHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BosoponHas cBs3b

18 MHoOroaToOMHbIE CIIUPTHI: ITUIIECHTIUKOIIb U
[JIMLEPUH

19 ®DeHoJI: CTPOCHUE MOJICKYJIBI, (Pr3nyecKue
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GopMalbIaeTua U
aneTanpaerul. AeToH

21 OHOOCHOBHBIE IIpeesIbHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCyCHast

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBID»

CTeapI/IHOBaﬂ M OJICMHOBAs KHCJIOTHBI, KaK

23 NPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 Mplia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHIE
CrnosxHbie 3(hUpbl KaK MPOU3BOIHEIC

25 KapOOHOBBIX KHUCIIOT. ['UAPOIN3 CIIOKHBIX
3¢upos

26 Kupsl: Tunponu3, npuMeHeHue,
Ounonoruveckas poJib KUpPOB
VYrneBosl: cocTaB, KiacCU(pUKAIIUS.

27 Baxwneriuve npencraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

28 Kpaxmai u nemirono3a Kak mpupoIHbIe
MOJIUMEPHI
KonTponbhas pabora no pazzaeny

29 «Kucnopozconepxaiiyue opraHnuecKue
COCTMHEHUS

30 AMUHBI: METWJIAMUH U aHWINH
AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE

31 OpraHUYECKHE COCTMHEHUS, X
Ouonornueckoe 3HaueHue. [lenTump

32 benku xak npuponusie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

33 OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH

34 OCHOBHBIE METOABI CHHTE3A




IInacTmacchl, KaydyKH, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COe)II/IHeHI/II\/'I.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

XUMHUECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIyst aToMOB

[Tepuoanueckuii 3akoH u llepuoanueckas
CHCTeMa XUMHYECKuX d1eMeHToB /1. 1.
MenneneeBa, Ux CBsI3b C COBPEMEHHOM
TEOPHUEHN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHUM I10
rpyIIaM U nepuoaaM. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHX deMeHToB J[.J. MeHaeneena B
Pa3BUTUU HAyKU

CrpoeHne BeniecTBa. XuUMU4eCKas CBs3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogopoaHas cBsA3b

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

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




Kinaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeAMHEHUM. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILIECTB, PA3JIMUYHBIX
KJIaCCOB

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

CxopocTts peakiuu. OOpaTuMbIe PEaKIIHH.
XHUMUYECKOE PABHOBECHUE

10

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

11

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

12

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

13

KonTponbhas pabota no pazaeny
«TeopeTnyeckre OCHOBBI XUMUM

14

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




15

CrmutaBsl METaJUIOB. DIIEKTPOXUMUYECKUN P
HaIpsKEHNH METaJlIOB

16

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

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COeIUHEHUN

19

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

20

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

21

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

22

XHUMHYECKUE CBOMCTBA aJIOT€HOB, CEPBI U UX
COCAMHEHUN

23

XUMHUECKHE CBOMCTBA a30Ta, hocdhopa u ux
COEIMHEHU I

24

XHUMHYECKUE CBOMCTBA yIIJIEpO1a, KPEMHHUS U
HUX COeIMHEHUN

25

[IpuMeHeHne BaKHEUIIMX HEMETAIIIIOB U UX
COEIMHEHUI

26

O06001eHHE U CUCTEMATU3ALMS 3HAHUHN 110




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

[TpakTuueckas padora Ne 3. «Pemienue

27 AKCTICPUMEHTAIBHBIX 3314 110 TEME 1
"HemeTammbr"»
KonTponbhast pabora o Temam «MeTabh

28 u «Hemeramney/Beepoccuiickas 1
poBepoYHas paboTa

29 Heopranudeckre u opraHMueCcKue KHCIOTHI. 1
Heopranudeckre u opraHnuecKue OCHOBAHUS
AMpoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenHeHus. [ eHeTrnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Ponb xumun B 06ecrieueHu YKOIOTUIECKOM,

31 SHEPreTUYECKON U MUILEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI
[IpencraBnenus 06 0OMIMX HAYIHBIX

32 IIPUHLINAIIAX POMBIIUIEHHOTO MOTYYEHUS 1
BaKHEHIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XuMUs ¥ 3J0pOBbE U€IOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






