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MNOSACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanuuy», TpeOOBAaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOil  00pa3oBaTENIbHONM MPOTPAMMBI CpeAHEro o001ero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHblx B  DeaepaibHOM  TOCYIapPCTBEHHOM
oOpazoBarensHoM cTangapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOTO TpeaMeTa «XHUMHUsS» B 00pa30BaTeNIbHBIX Opranu3anusx Poccuiickoi
deneparuy, pealu3yOINIMX OCHOBHBIE 00pa3oBaTelbHbIC MPOTPAMMBI, U
OCHOBHBIX TONOXKeHU «Crparerun pa3BuTusl BocnuTanuss B Poccuiickoi
®denepanuu Ha nepuoa a0 2025 ronma» (Pacmopsbkenue IlpaBurenbcrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1iel cTpareruy 00yueHus, BOCOIUTAHUS U Pa3BUTHUSL 00y4YaIOIIMXCS CPEeICTBAMU
yueOHoro npeamera «Xumusi» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHbele nojoxenuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
colepKaHus, pPe3yJbTaTOB OOy4YeHUss W TPEOOBAHHWI K YPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHONM  OpraHu3alliy, SBISETCA HEOThEMJIEMON YacTbhl0 HX
oOpazoBaHHOCTH. OHO CHYXXHT 3aBEpIIAIOLIMM H3TAalOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, MNPUCYIIHUX
[IEJIOCTHOM CHUCTeME XUMHUYECKOTO O00pa3oBaHUsA. T IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJoBeKa, a TaKXe OJKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO M MNpUpPOAHON cpene. Peanusyercss xumudeckoe oOpa3oBaHUE
00yyJarommxcs Ha YPOBHE CPEJIHET0 OO0INero oOpa3oBaHUs CpeJICTBAaMU Y4eOHOTO
npeamMera «XHUMHS», COJIECPHKAHUE M TIOCTPOEHHE KOTOPOrO OIPEIETICHbl B
nporpaMMe IO XMMHUU € Y4€TOM chenuduKd HayKd XUMUH, €€ 3HAUYCHUS B
NO3HAHWUU TMPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C y4ETOM
o0ImMX 1eNed U TMPHUHIMIIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AIMKU, B CO3[JaHUU HOBOW 0a3bl MaTepUaTIbHON KYJBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIIMOHATLHOTO HAYYHOI'O MBIIUICHUS,
B CO3/IaHHUE LIEIOCTHOTO MPEACTABICHUA 00 OKpY>KalollleM MUPE KaK O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHMUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JaCTIMU MPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS cTajna
HEOTHEMJIEMOH YaCcThIO MUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEITHOTO
Tpyda MU KHU3HU Kaxaoro ujaeHa ooOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3uJlaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTUM HalpaBjieHA HAa pEUICHUe
rII00ATBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM € OOmMMM LEISIMH W MPUHLMIIAMUA CPEAHETO OOIIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbI YpPOBEHb
U3YyYEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyJaronuxcsi, HEOOXOOUMYI0 MM U1 BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEHIHONO BKJIIOUEHUS B JKU3Hb COLMYMA, MPOAOJKEHUS
00pa30oBaHus B pa3INYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMera  «XuMUs»  SABIAOTCA  0a30Bble  KypChl —
«Opranuyeckas xuMus» U «OOImas ¥ HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHMsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUW M0 HEOPTraHWYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpPraHu4YecKon xuMuu. POpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUM IIPU HU3YyUYEHUH
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHus KypcoB — «Opranumyeckas xumus» u «OO0mas u
HEOpraHuyeckass XuMus» copMHpoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/]a K U3y4eHHI0 ydeOHOro wMarepuaia u 0O0yClIOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHHM BEUIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHMYECKHUX
COCIMHEHMI, a TaKkK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuu BenlecTB. CBeaeHus 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIEBOJOPOJOB JO0 CIOKHBIX OHOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckol XUMHUU IIOJIy4arOT pPa3BUTHE
chopMUpOBaHHbIE HA yPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl MepBOHAYATHHBIC
IPEICTABICHUS O XUMUYECKOM CBSI3HU, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKOUN PEAKIIUH.

[log HOBBIM yrJIOM 3peHuss B MpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpUBaeTCd UW3YUYEHHbIA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETHUUECKU MaTepuadl M (AKTOJIOrMYECKHE CBEJCHHS O BEIIEeCTBaX H
XUMUYEeCKON peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmas U HeopraHuveckas
XUMHS» O0OydYaroIUMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,



rIIy0kKe TIOHSATh HUCTOPUYECKOE W3MEHEHHE (YHKIMH H3TOro 3akoHa — OT
00001IaroIeH 10 OOBSICHSIONMIEH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMK O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBax M NMPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSAX NpPOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COJEPKAHMS, HMEIOIIMMH KYJbTYPOJIOTMYECKUA W NPHUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT MOHHMMAHHIO B3aHUMOCBS3M XUMHUHU C
JIPYTUMHU HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATENHHON W MPAKTHYECKOU
JESTENbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSA K IPOLECCY
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUA XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OiiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKA OCMBICIUBATh MHGOPMALMIO U
OPUMEHATh €€ JUIsl TIONOJHEHWS 3HAHUM, PEIIEHUS WHTEIUIEKTYyalIbHbIX U
AKCIIEPUMEHTAJILHBIX MCCIIEA0BATENbCKUX 3a/1a4. B 1einom cojepskanue yueOHOTo
npeaMera  «XUMHS»  JAHHOTO  YPOBHS  M3YYEHHMS OPUEHTHUPOBAHO  Ha
dopmupoBaHrue y 00yYaromuxcsi MHUPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAHUS
¢unocodckux uied, TaKuX Kak: MaTepHallbHOE €IWHCTBO HEOPTaHWYECKOro U
OpraHUYecKOTro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, TMO3HABAEMOCTb MPUPOJHBIX SIBICHUW MMyTEM HKCIEPUMEHTA U
pelIeHUs] NPOTHBOPEYMH MEXKIYy HOBBIMM (AaKTaMU U TEOPETUUYECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKHUX Mpobiem, a
Takke mpodsemM cOepeKeHUs] IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B mimaHe pemeHus 3agad  BOCIHMTAHMS, Pa3BUTUS U COLMAIMA3ALUU
oOyyJaronuxcsi OPUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
colepKaHUsl M IOCTPOEHHS MpeAMETa MpeAyCMaTpUBalOT (POPMUPOBAHUE
YHUBEpPCaJIbHBIX Y4YEOHBIX JAEWCTBUN, HMEOMMX O0a30Boe 3HAUYECHUE MJIs
pPa3NUYHBIX BHJOB JESITEIIBHOCTU: peIIeHUs MpoOiieM, TMOUCKa, aHalu3a Hu
00paboTku uHpoOpMaIi, HEOOXOAUMBIX JJI1 MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIEOBATEIbCKON JEATENBHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke npenogaBaHus XMMUM Kak Ha YpPOBHE OCHOBHOTI'O OOIIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 00IIeT0 00pa3oBaHUs, IIPU OIPEIeICHUN
COZIepKaTeIbHOM XAapaKTEePUCTUKU IeJIed H3y4YeHUsT NpeIMETa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOM TOUYKHM 3pPEHHUS] TaKOW MOJAXO0J K ONpPENENCHUIO LeNed U3ydeHUs
peIMEeTa ABJISETCS BIOJHE OMPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU HU3YyYEHUS IMpEeIMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBHIsAIOTCA:

e (QopmMupoBaHHME CHUCTEMBl XUMUYECKUX 3HAHUW KaKk  BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUH XUMUH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHEi
UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYUHBIX METO/AX MO3HAHUS
BEIIECTB M XUMUYECKHUX pEaKIUi, HEOOXOAMMBIX Il NPUOOpPETECHHUS
YMEHHUII OpUEHTHPOBATHCS B MHPE BEIIECTB W XUMHUYECKUX SIBJICHUM,
UMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUUECKON U TOBCEIHEBHOM KU3HMU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO HJKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuMm, comepxaTelibHasi XapaKTepUCTUKA LIeJIel U 3a/1ad U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopasoanusi. Ceroans B
OpenojaBaHul XUMHM B OOJIbIIEH  CTENEeHH OTHAETCS  MPEeANOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHHUs OOYy4YeHHUs, OpPUEHTHPOBAHHON Ha
HOJrOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHOM OpraHu3alyy, BJIaJCIOIIEro He
HAO0OpOM 3HAHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CThb CIOco0aMHu U
YMEHUSIMU aKTUBHOTO TOJIyYEHUS 3HAHUW M MPUMEHEHHUS UX B PeajbHOM >KU3HU
JUISL pEIEHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tpu U3yuYeHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYEHHE MPUOOPETAIOT TAKKE LIENIU U 33]1a4M, KaK:

azanTamys oO0y4yarolUXCcsl K YCJIOBUSM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  UHTEIUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MNPUHATHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalMSIX, CBI3AHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

dbopMupoBaHre y 0OydYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHLIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IUYHBIX BUIOB
NEeSATENbHOCTU: PEIIeHHs MPoOJeM, MOUCKa, aHaIu3a U 00padOTKKM MH(POpPMALIHH,
HEOOXOJUMBIX JJIi TNPUOOPETEHUS OIbITa JIEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHH, a TaKXKe JJISI OLEHKH C TMO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHM3M Y€JI0BEKa U IPUPOJHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJArOIINXCS: CIOCOOHOCTH CaMOCTOSATEIHLHO TPUOOPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJOTHUH JUIsS TIONCKA M aHallu3a yY4eOHOU u
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XMMUIECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJWMBI, B YaCTHOCTH, TNpPH IUIAHHPOBAHWH W TIPOBEACHUH XHMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAaHUE Yy OOydYarommxcss yOSXKIEHHOCTH B TyMaHUCTHYCCKON
HAIIPABJICHHOCTU XUMHH, €€ BAXXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIMOHATBHOTO MPUPOIONOIB30BaHNs, TIOTIOJIHEHUS SHEPTETUIECKUX PECYPCOB U
COXpaHEHUs TPUPOIAHOTO PABHOBECUS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3/IOPOBBIO, a TakKe NPUOOPETEHHS OMbITa
WCITOJIB30BAHUS TIOJYYCHHBIX 3HAHWHM IS TPHHATHS TPAMOTHBIX DEIICHUHA B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SBJIICHHUSIMHU.

B yuebnoMm mnmane cpemHero oOmiero oOpa3oBaHMs TpeaAMET «XUMUDY
0a30BOTr0 YpOBHS BXOIHUT B COCTaB MPEAMETHOH 00sactu «EcTecTBeHHO-HAYUHBIC
IPEIMETHD).

OO01ee yncao 4acoB, OTBEAEHHBIX JUJIS U3YUYEHUsI XUMUU, Ha 0230BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 knacce — 34 yaca (1 gac B Hezienio).



COILEPKAHUE OBYUEHUSA
10 KJIACC
OPI'AHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUH

[IpenMeTr opranndeckoi XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunenuit A. M. bytnepoBa, e€ ocHOBHBIE NOJ0KeHUSI. CTPYKTYpHBIE (OPMYJIbI
OpraHUYecKux BellecTB. [oMonorusi, wu3oMepusa. XuUMUYecKass CBsI3b B
OpraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccupuKalMy OpraHMYecKux BemiecTB. HomeHkmaTypa
OpPraHUYeCKUX COEAUHEHUM (CUCTEMaTHYecKas) | TPUBUAJIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAaKOMJIEHHME € 00pa3suaMy OpPraHMYECKUX BEIIECTB W MaTepuajlaMud Ha HX
OCHOBE, MOJICTUPOBAHHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMMUCAaHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAICHUIO OPTaHUYECKHUX BEIIECTB
P HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psai. MeraH u 3TaH —
IpOCTEHIIINE TMPEJCTABUTEIN AaJKaHOB: (PU3MYECKHE U XHUMHYECKHE CBOMCTBA
(peakiuuu 3aMelleHus] W TOPEeHHs), HAXOXKIEHUE B MPUPOJE, IOJIyYeHUEe WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUJIEH U NMPONUIECH —
MPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKUE M XUMUYECKHE CBOMCTBa
(peakuMu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, THUJpaTallUd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TTOJIyYECHUE U TIPUMEHEHHE.

Ankaauensl: OyTtagueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psij. AIICTHIICH
— MPOCTEUIINIA NpPeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHUSI, TAJOTEHUPOBAHUS, THUIpaTallUU,
TOPEHMUs]), OJTyYEHUE U IPUMEHECHHUE.

Apensl. bensoin: coctaB, crpoeHue, PuU3MYECKUEe W XMMHYECKHME CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U MpUMEHEeHue. 101yon:
cocmas, cmpoenue, @usuyeckue U  XuMuueckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUSl U HUMPOBAHUS), NONyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmueckass CBsI3b MEXAY YIJIEBOAOPOJAMH, IMPUHAMNICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHbIE MCTOYHHUKU YTIIEBOAOPOJAOB. IIpupoaHbli Ta3 W IOMYyTHBIE
Hedrsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoOwl mnepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUH, KaTaIUTHYECKUM), mupoiau3. [IpoaykTs
nepepaboTku HePTH, NX MPUMEHEHHUE B TIPOMBINIICHHOCTH U B ObITy. KameHHBIH
yTOJIb ¥ MPOAYKTHI €ro MepepadboTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHWE C O00pa3uaMu IUJIaCTMAcC, KayyyKOB U PE3HHbI, KOJUIEKUUU
«Hedpts» wm  «Yromp», MOACIMPOBAHWE  MOJICKYJ  yTIEBOJIOPOJOB U
raJIOT€HONIPOU3BOIHBIX, MTPOBEJACHUE MPAKTUYCCKON PabOThI: MOJIyYSHHE ITHIICHA
Y U3YUYEHHE €T0 CBOMCTB.

Pacuérnble 3anaun.

Boluncnenuss 1o ypaBHEHHMIO XHMHMYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKIHMH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHU s

[IpenenpHble OJHOATOMHBIE CHOUPTBHL. MeETAaHON W 3TaHOJ: CTPOCHHUE,
dbu3uyeckrue M XUMHUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU MeETalaMH,
rajJjloreHOBOJIOPOJIaMU, TOpPEHUE), NpUMEHEHHE. BoIOpoJHbIE CBS3UM MEXIY
MOJIEKyJIaMu cUpTOB. JlelicTBUE MeTaHOIa U 3TAaHOJIA HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  COMPTHL. OJTWICHIJMKOJIb W  [JIMUEPUH: CTPOCHHUE,
dbu3uyeckue W XUMHUYECKHE CBOWCTBa (B3aMMOJICHCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMU, KAYECTBEHHAs PEakilusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
OpraHusMm 4esnoBeka. [I[pumMeHenune rmnepruHa u STUJICHTIIMKOIS.

@deHo: CTpOCHHWE MOJIEKYJbl, (PU3WYEeCKHne ¢ XHUMHYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpIerui, aleTAIbACTUI: CTPOCHHE,
bu3uYecKre U XMMHUYECKHE CBOMCTBA (pEaKIUU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeenbHbIe KapOOHOBBIE KHCIOTBL. MypaBbuHaAs U
YKCyCHasi KHCIIOTBI: CTpOEHHE, (PU3NYEeCKHe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oO1ue a1 Kjiacca KUCJIOT, peakius dTepudukaium), nojydeHue U NpuMeHeHue.
CreapuHoBasi U OJEUMHOBAsl KHUCJIOTHl KaK IMPEICTABUTENM BBICIINX KapOOHOBBIX
KUCIOT. MbLTa KaK COJIM BHICIITUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBHE.

Cnoxnble 3¢Qupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonoruueckas
POJIb )KUPOB.




VYrneBoasl: coctaB, KiaaccUUKAIMS ~ yriaeBojAoB  (MOHO-, JHU- U
nojucaxapujipl). ['r0ko3a — mpocTerIni MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKMEe W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBHE C
ruapokcugom Menu(ll), oxucnenne ammuadyHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPHUPOJIC, MPUMEHEHUE,
ouonoruueckas pois. DotocunTe3. pyKTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojduMmepbl. CTpoeHue Kpaxmana u
HeJuT0yio3bl.  Du3MuecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAasl PEeaKIus C UOJIOM).

OKCIEpUMEHTANIbHBIE METOJbl W3YyYEHHUS BEUIECTB W HMX MPEBPAILICHUN:
poBeJicHue, HAOJIOJICHHE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJIa
okcugom Menu(Il)), MHOroaTroOMHBIX CHOUPTOB (B3aUMOJCUCTBHE TJIMIIEPUHA C
ruapokcuom menu(Il)), anprerngos (okuciIeHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBHE Kpaxmaiaa C HOIOM),
MIPOBEICHHUE MPAKTHIECKOW PaOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Boluncnenuss 1mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A3oTcoziepxalme OpraHnueckrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHuyeckue coeAruHeHus. duznueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuanl.

benkun kak npupogHbIE BBICOKOMOJICKYJISIpHBIE coeAauHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, IEHATYpallHsl, KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHUS BEUIECTB M HMX IPEBPALICHUN:
HaOJII0/ICHUE U OMMCAHHUE IEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OCIIKOB.

BricokoMouIeKyIsIpHbIE COeIUHEHUS

OCHOBHBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSSI MOJICKYIsIpHast
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KAy4yKOB.

MexnpeaMeTHble CBS3H.



Peanuzanusa MexXnpeaQMETHBIX CBSI3€M NPU U3YYEHUU OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIB30BAaHUE KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUMA, TaK M TIOHSITHH, SBISIONUXCS CUCTEMHBIMHU IS OTICIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MMOHATHS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHSs, aHAIW3, CUHTE3, KiIacCu(PUKaIrs, MepuoUIHOCTh, HAOIIOICHHE,
U3MEpEeHre, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: wMaTepusi, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPTreTUYECKUA YpPOBCHb, BEIICCTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BEIECTBA, (PU3NYECCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUSI.

buonorus: kierka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTocuHTE3, OMOJOTHYECKH AaKTUBHbIC BellecTBa (OEIKH, YIJIEBOJbI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
pecypchl.

TexHoNOTHSA: THINEBBIC MPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOITUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPEnapaThl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUU

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTUIecKre ypoBHH, MOJAYPOBHU. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IICKTPOHHASI KOH(PUTYPAIIHS aTOMOB.

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucremMa XMMHYECKUX SJIEMEHTOB
J. 1. MenpneneeBa. CBsi3b NMEPUOANYECKOrO 3aKoHA U Ilepmogmyeckoil CuCTeMbl
xuMuueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKUX D3JIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TPyNnaM U MEpPHOJIaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3U
(KkOBaJIEHTHAsl HEMOJISIpHAsl W TOJISIpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJICHTHOM XHWMHYECKOW CBS3UM (OOMEHHBII U JOHOPHO-
aKkienTopHblii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIGKYJIIDHOTO M HEMOJICKYJISIPHOTO  CTPOEHHUs.  3aKOH
MIOCTOSIHCTBA COCTaBa BeleCTBA. THIBI KPUCTAINIMUECKUX PEHIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHbIXx cucteMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknatypa
HEOPTraHWYECKUX BEHIECTB. [ €HEeTHMYecKas CBsI3b HEOPraHUYECKHUX BEIIECTB,
NPUHAISKAIIUX K pa3IMYHBIM KJ1accaM.

Xumuyeckass — peaknus.  Knaccudukamuss  XUMHUUYECKHUX — peakiuid B
HEOPraHMYECKOM M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHMsI MacChl BEIIECTB,
3aKOH COXPAHEHHMS U MPEBPAICHUS SHEPTUU MIPU XUMUUYECKUX PEAKIIHX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pazIMuHbIX (pakTopoB. OOpaTuMbie
peakiuu. XHUMHUYECKOE€ paBHOBecHe. @DakTOpbl, BIMSAIOIINE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiauTuueckas auccounanusi. CuibHbIe U clialble IeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIJIAsl, HEUTPAJIbHAS, IEIOYHAS.

OKHUCIUTENBLHO-BOCCTAHOBUTEIBLHbBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB U HX MPEBPAIICHUN:
neMoHcTpanus Taonui «Ilepuognyeckas cucrema xuMmuueckux snementos . U.
MenneneeBay, W3ydeHHE MOJEICH KPUCTAUIMYECKUX PEMIETOK, HAOIIOEeHNUE U
OTIMCaHHE JEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOPa, OMPEACICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TMOMOUIBI0 YHUBEPCAJIBHOIO HWHJMKATOpPa, pEaKIUU MOHHOro OOMEHa),
MIPOBE/ICHHE TTPAKTUYECKON paboThl «BrusHue pa3nudHbx (akTOpoB Ha CKOPOCThH
XUMHUYECKOUN peakium».

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XMMHUYECKHUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKHE PaACU€Thl, Pacu€Thl C HCMHOJIb30BAHUEM IOHATHUS «MacCcoBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepumogudeckoit  cucreme
xuMuueckux snaeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpUMepe
KHCJI0poaa, cepbl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAXKHEUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docchopa, yriepoga W KpeMHHMs) W HX  COCAMHEHUW  (OKCHJIOB,
KHUCJIOPOJICOJICPIKAIIMNX KHUCIIOT, BOJIOPOAHBIX COCAMHECHUI).

[IprumeHeHne BaXKHEUIINX HEMETAIIOB M UX COCMHEHUM.



Meramisl. [lonoxenue meramoB B Ilepuoguueckol cucreMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYECK
atoMoB MeTayuioB. O0mme Qusnyeckue cBorcTBa MeTauioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN PsJT HANIPSYKEHUI METAJUIOB.

XUMUYECKHE CBOWMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAUHEHUHN.

OO6mme cnocoObl MmomyueHuss MeTaioB. [IpuMeHeHne MeTaioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYE€HUS BEIIECTB MU HUX NPEBPAIICHUN:
M3y4YeHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANBLHBIX 3a7a4, HAOIO/IEHWE W OINHMCAHHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHUS C PACTBOpAMHU
KHUCIIOT U IeJ0Yel, KaYeCTBEHHbIE PEeaKI[Mi Ha KATHOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuétel macchl BemiecTBa WM 0OBbEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BELIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEILECTB UMEET IPUMECH.

XuMus U KU3Hb

Ponp xumum B oOecrniedeHUH 3KOJIOTHUECKOW, SHEPTETHUUECKOW W THINEBON
0e30macHOCTH, Pa3BUTHH MeAWIHUHBL. [loHSATHE O HAyYHBIX METOJaX MMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOHMX HAYYHBIX NPUHIUIIAX [POMBIILICHHOTO
MOJyYEHHUs] BAXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUATOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpAacKH, CTEKJIO0, KEepamuKa,
Marepuanbl s JIEKTPOHUKHA, HAaHOMAaTEpUallbl, OPraHUYECKHUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0pPOBbE YEJIIOBEKA: MPAaBUJIA HCIMOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6€30MacHOTO UCIIOIL30BaHUS MPEMapaToB OBITOBOM XUMUU B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed NOpU  HM3y4YeHHM OOmel u
HEOpPraHM4eCKOW XUMUM B 11 Kacce OCyIIECTBISIETCS YE€PE3 UCIIOIb30BAHUE KaK
oOIUX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBISIONUXCS
CHUCTEMHBIMM JJIs1 OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (aKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(PUKALMs, TMEePUOJAUYHOCTh, HaOII0ICHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBICHUE.



®dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOII, paAMOAaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKUI ypOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIMYUHBI U €IUHUIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa: kineTka, oOpraHu3M, JKOcHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepaibl, TOpHbIE MOPOABI, MOJIE3HBIE NCKONAeMble, TOIIUBO,
PECYpCHI.

Texnomorus: XuMUYecKasi MPOMBIIIIEHHOCTh, METALTyprusi, POU3BOACTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, IHIIEBas
OPOMBILUIEHHOCTh,  (papMalleBTUYECKass  IPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHalioB,
AJIEKTPOHHASI IPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
0oOyyYaroImMUMHUCId TporpaMM CpeaHero oOiiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMETHBIM MW TpeAMETHbIM). HaydHo-meTonuueckoil OCHOBOM  Jis
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMM CPEIHErO OOIIEero
00pa30BaHUS SIBISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTCTBMM € CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
00111er0 00pa3oBaHUs BBIICICHBI CIEAYIONIUE COCTABIIAIONIUE:

OCO3HaHHE OOYYaIOIIMMHUCA POCCUHUCKON T'paXJaHCKOW HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yYEHHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTHU HA OCHOBE
KIJTFOUEBBIX IIEHHOCTEH U NCTOPUUECKUX TPAJAUIINKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYalOUIUXCsli PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, MPUCYIIMMHU IEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJU4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypPhl U CIIOCOOHOCTH CTaBUTh
LTI U CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XHUMHS» JOCTUTalTCA B
€AUHCTBE YYEOHOW U BOCIUTATEIBHOM JEATEIHHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HAealaMUd POCCUKCKOTO TpaKJAHCKOro OOIIECTBa, NPHUHATBIMH B OOIIECTBE
HOpPMaMM U  TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommxcs.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeAMeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA ITO3HABATEILHOW W TPAKTUYECKON NESITEIHHOCTH
oOy4Jaronuxcsi Mo peaju3aiiy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpa:xaIaHCKOTO BOCIIMTAHMS:

OCO3HAHUSI 00YUYAIOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

NPEACTaBICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUNA yYEOHBIX W MO3HABATEIIBHBIX 3a7a4, BBITTOJIHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAJU3€ PA3TMYHBIX BUJIOB YUEOHOU JAEATEILHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HAaCIEIUIO
OTEUYECTBEHHON XUMUH;

YBOKEHHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTM TEOPUU M IMPAKTUYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PEe3yJbTar
JUINTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHUKOB,;

UHTEpeCca U TMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOMIEM
aHajau3e MH(pOpMAIMU O MEPENOBBIX JTOCTHIKEHUSIX COBPEMEHHOM OTEUYECTBEHHOMU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 TOBEJCHUS;

CITOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbBIE C XUMHYECKUMH SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M IOCTYIKM CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHHME TOCJIEJACTBUNA OSTHUX
MOCTYTKOB;

4) dopmMupoBaHus KyJbTYPHbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOoicHUsT TpaBwiI 0€30MacHOTO OOpallleHWs C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH;

NOHUMAHMUS 1IEHHOCTH TPaBUJ HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYaIIUIX, YTPOKAIOIINUX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHMUSI TIOCJICICTBUN W HENPUITHS BPEIHBIX MPHUBBIYEK (yHOTpeOaeHUs
AJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATeTbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JPYTrUX  BHAAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHWH MPaKTHUUECKUX 3ajad
COI[MAIbHOM HAIMpPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEepeca K MPaKTUUYECKOMY HM3YUYEHHIO MPOQPECCHil pa3aIudHOro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBXEHUS K TPy, JIIOJSIM TPyAa U pe3yibTaTaM TPyAOBOW JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOW TPACKTOPHUU
oOpazoBaHus, Oyaymied mnpodeccun W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU II€JI€CO00Pa3HOr0 OTHOLIEHUS K TPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMaHHUs TJI00aIbHOIO XapakTepa SKOJIOTMYECKHX MpoOJeM, BIUSHUSA
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BAaHUS JIOCTWXKEHUN XUMHM IS
pelIeHns BOIPOCOB PAMOHAIIBHOTO NPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, MPUHOCIIIMX Bpell OKPY’KAIOLIEH
MPUPOIHON Ccpeie, YMEHUS NMPOTHO3UPOBATh HEOIATONPHUSTHBIE SKOJIOTHUECKUE
NOCJIEACTBUS MPEANPUHUMAEMBIX AEMCTBUI U IPEIOTBPAILATH HX;

HaJMYUsl Pa3BUTOrO SKOJOIMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OmbITa JeSTEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IOPaKTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xeMmohoouu;

7) 1EHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHMMaHUs ChenuUKM XUMUU KakK HayKd, OCO3HaHHA €€ poilu B
(opMUPOBAaHHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/aHUU LIEJIOCTHOTO
IPEe/ICTaBICHUs 00 OKpYKaroUIeEM MHUpPE KaK O €IWHCTBE MPUPOJbI U YETOBEKa, B
NO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuH MpoOJieM COXpaHEHUs
MPUPOJHOTO PaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIN3ALUK: B €€ TIyMaHUCTHYECKON HANpPABICHHOCTH U BAXXHOM pOJIHM B
CO37aHMU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIIEHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, IHEPrETUUYECKOW, MUIIEBON U
HKOJIOTMYECKON ©0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYEHUH YCIOBUM
YCHEIIHOTO TPyJa U OKOJOTUYECKH KOMQPOPTHOM SKH3HU KaXKIOTO 4JIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TMOHMMAaHUA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJly4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
IPOUCXOAIINX B HEM M3MEHECHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DAKTOB U MMEIOIMUXCS JIAHHBIX C IEJIbI0 TOJIyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBLHO HCIOJIB30BaTh XUMHUYCCKUE 3HAHUS IS
perieHus TpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpECca K TTO3HAHUIO U UCCIIEA0BATENLCKON IeATEIbHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  00Opa3oBaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TIO0 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpECca K OCOOCHHOCTSIM TpyJAa B pa3au4HbIX chepax nmpodeccruoHaIbHOMI
JESITETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJibTaTbl OCBOCHHSI YUEOHOTO MpeaMera «XUMUsS» Ha
YpOBHE CpeAHETo 00I1ero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMbIE  JUIS dbopmupoBaHus MHUPOBO33PEHUSA oOyyJaronmxcs
MEXIUCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTpaKarolue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa € CHemU(PUKYy METOIOB TIO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPIus, SIBJICHUE,
MpoIlecc, CUCTeMa, HaAYyYHBIM (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHE);

yHUBEpCalbHble y4eOHbIE NEeHCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COIIMAIbHON KOMIIETEHIIUU 00Yy4aIoInXCs;
CIIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEVCTBUSA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHblE pPE3yJabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCATIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATUBHBIMA W  PETYJISITUBHBIMH
JICUCTBUSAMU.

OBJaajenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 6a30Bble JIOrHYecKHe AeHCTBUSA:

CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyalH3UpoOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONPENECNATh LENNU JEATEIIbHOCTH, 3aJaBas IApaMETPbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHMN NPUEMBI JIOTUYECKOTO MBILIIJICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKWA TMOHSATHUH W YCTAHABJIWBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JIsl OOBSICHEHUS! OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIAcCU(PHUKAIMKM BEIIECTB H
XUMUYECKUX PEaKIINM;

yCTaHABJIMBATh TMPUYUHHO-CICJICTBCHHBIE CBS3W MEXKAYy HM3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXXIeHUs (MHIYKTUBHBIC, JIEyKTUBHBIE, IIO
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BHIBOJIBI M 3aKITFOUCHUS,

NPUMEHSTh B MPOIIECCE TIO3HAHUS, UCIIOIb3yEMbIE B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETTH, PEOOPA30BBIBATH MOJICTHLHBIC MPEICTABICHUS — XUMHUYECKUIT
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opMmylia, ypaBHEHHE XHUMHUYECKOU
peaklMu — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HcCIeN0BAaTEIbLCKHE 1eHCTBUS:

BJIAJICTh OCHOBAaMHU METOJIOB HAYYHOTO TMO3HAHUS BEIHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIHpOBATH 1EJIHM U 3a/1a4U UCCIICIOBAHUS, UCIIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOATEIHHO C(OpPMYyIMpPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHWSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIOMATh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEOBATEILCKOM UM MPOEKTHOM
NESATeTbHOCTU, TPOSBIISITE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIICHUsI MPaKTUYECKUX 3a/ad, NPUMEHEHUIO Ppa3InYHBIX
METOJ0B MTO3HAHHSI.

3) pabora ¢ undopmanueii:

OpHUCHTHPOBAThCA B PA3IMYHBIX HCTOYHHMKAX WHGopMaruu (HaydHO-
MOMyJsipHasl JIUTepaTypa XHUMHUYECKOrO COJIEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh WH(POPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
peACTaBICHNUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHUBOPEUYUBOCTb;



dbopMyIMpOBATh 3aMPOCHl U MPUMEHSTh PA3IMYHbIE METOJbI MPHU TOUCKE H
orbope wuHbOpMAIMK, HEOOXOAMMOW JJisi BBIMOJTHEHUS YYEOHBIX  3a/a4
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BHIOWpATh  ONTUMAJIbHYI0  (OpPMY  TMPEACTaBICHUS
uHpopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeACTBa INpu paboTe C
XUMUYECKON uH(pOpMalMell: NpUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CMMBOJUYECKHE CpEJCTBA
HaTJISITHOCTH.

OBj1ajieHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU J1€HCTBHIMM:

3a/1aBaTh BOIPOCHI MO CYUIECTBY OOCY’KJIa€MOM TeMbl B XOJI€ AUANIOTa W/Uu
JTUCKYCCHUHW,  BBICKA3bIBaTh  WJACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIHFHO BBITTOTHEHUS TPEIJIOKEHHOH 3a1a4H;

BBICTYNIaTh C TMPE3CHTAIME Pe3ybTaTOB IO3HABATEIBHON JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIK COBMECTHO CO CBEPCTHUKAMU MPH BBIMIOJTHEHUHN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKOW pabOThI MO HUCCIEAOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaau3alun YI4eOHOTO MpOoeKTa U (POPMYyIHPOBATH BBHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
xoJ1e 00Cy X AeHUS 1 OOMEHa MHEHUSMH.

OBy1ajieHN e YHUBEPCAJIbHBIMH PEryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENILHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TIO3HABATEIHHYIO
JeATENBHOCTD, ONpenensis e€ Ieau M 3aJa4yd, KOHTPOJHUPOBaTH W TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBAaTh MpeajiaraeMblid  alrOpuT™M JEHCTBUI Mpu
BBITIOJIHEHUH YYEOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3¢ PexTuBHBIN C€rMOco0 MX pelieHuss ¢ Y4ETOM TMOJyYEHHUSI HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUYECKHUX PEAKIIHSIX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH HAa OCHOBE CaMOaHaJIH3a
Y CaMOOIICHKH.

HHPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUM O XHUMHYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpPA, POJM XHUMUUW B TIO3HAHWU SIBJICHUU



Opuposibl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEelIeHHSI TPAKTUYECKUX 3a/1a4
M 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U NPUPOAHON
cpene;

BJIQJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIAral0IINE TMOHATHS (XMMHYECKUH 3JIEMEHT, aToOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIH 00BEM, YIJIEpOJHBIM CKeyleT, (QyHKIMOHANbHAS TpyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTMYECKUI psAJl, TOMOJIOTH, YTJI€BOJOPOIbI,
KHCIIOPOJ, U a30TCOJEpKallMe COEAMHEHHS, MOHOMED, IOJHUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranuyeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallie B OCHOBE NOHMUMAaHUS NPUYUHHOCTU W CUCTEMHOCTH XHMHUYECKHX
ABIICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN Ba)KHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSATHUH,
YCTaHABIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MU
ONKMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALIEHUI OPraHUYECKUX COEAMHEHUMN;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIOIb30BATh XUMHUYECKYI0 CUMBOJIHMKY JJIS
COCTABJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GopMyn OpraHMYECKHX BEIIECTB W ypaBHEHHWH XMMHYECKUX  PpEaKIUH,
U3rOTABJIMBATh MOJENIHM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALUUA HX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAIJICKHOCTh H3YyUEHHBIX
OpraHWYECKUX BEIIECTB II0 MUX COCTaBy U CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CcoeAuHeHUu (yrieBOJOPOAbl, KHUCJIOPOA M a30TCOAEpKalue
COEJIMHEHHUSI, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS), J1aBaTb WM Ha3BaHUA 110
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUS OTAENbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWIEH, alleTHUJIEH,
ATWICHIJIMKOMb, TIHIEpUH, (eHon, (Gopmanbaerul], alueTaablIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
dpykTO3a, KpaxmMasi, HeTi0J103a, IIUINH);

c(OPMHUPOBAHHOCTh yMEHHUSI OMNPENCNSITh BHUABl XUMUYECKON CBSI3H B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHBIE U KPaTHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa aisi 00bsICHEHUS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
dbu3uYeckre M XUMHUYECKHE CBOMCTBA TUMHUYHBIX MPEIACTABUTENICH PpPa3TMUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, MPONWIEH, alleTHIIEH,
Oyrammen-1,3, metunOyranuen-1,3, GeH30JI, METAaHOJ, 3TAHOJ, STHJICHIJIHKOJb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAsg W YKCYCHAsl KHUCJIOTHI, TJIIOKO3a,
KpaxmaJl, I[eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIO0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX pPEakluil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Coipbs  (HE(pTh, TPHUPOIHBIA Ta3, Yrojib), CHOCOOBI HX TMEpepaboOTKH U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHMI MPOBOJIUTH BBIYUCIEHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJYKTa
peakiuu 10 H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX
BEIIECTB WM MPOJAYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUS, UCIOIb3yEMbIX B XUMUU MPU U3YUYECHUH BEUIECTB U
XUMHUYECKUX sIBJIEHUH (HAOII0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAaHWUS Uil TPUHATHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBuia MOJIb30BaHUS XUMUYECKOM
nocyZioi U JlabopaTOpHBIM OOOpYAOBaHHMEM, a TakXKe MpaBuUiia OOpaleHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH MO BBITIOJHEHHUIO JTa0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUM
AKCIIEPUMEHT (IIPEBPAILEHUS OPTraHUYECKHUX BEIIECTB IPU HArPEBaHUH, MOJTyYEHUE
ATUJIEHA M U3YYEHUE €ro CBOWCTB, KAY€CTBEHHbIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JIeHaTypalusi OETKOB MPU HArpeBaHUU, I[BETHBIE pPEaKIMH OENKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH O€30MAaCHOCTH TNpHU OOpalEHUU C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, IPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO HKCIIEpUMEHTa B (opMe 3alKCU YPaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 popMyIUpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uH(popmaiu, IHTepHeT U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOaTh  IpaBHJIa  DKOJIOTHYCCKH
IIEJIeCO00Pa3HOT0 TOBEJECHUS B OBITY W TPYAOBOH NEATEILHOCTH B IIENISIX
COXpPAHEHHSI CBOETO 3JIOPOBBS M OKPY’)KarolIed MPUPOTHOM Cpeabl, OCO3HABATh
OMMACHOCTh BO3JICHCTBHS HA JXUBBIC OPraHM3MBI OIPEACIEHHBIX OPraHWYCCKUX
BEIECTB, MOHMMAasi cMbICH Tokasarens [IJIK, moscHSITh Ha mpuMepax CIoCOObI
YMEHBIIIEHUST W TPEIOTBPAIICHHUS] WX BPEAHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0OBEKa,

JUIsE 00YYaroNIuXcsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAax TO3HAHUS BEIIESCTB U
XUMHUYCCKUX SIBJICHUM,

JUIS CIIETIBIX M CJIA0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYCUHYIO CUCTeMy oOo3HaueHui JI. Bpaiins mis 3anmMcu XUMHYECKHX

dbopmyt.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTHUHBI MHpa, POJM XUMHUUW B TIO3HAHUM SBJICHUU
npuposibl, B  (OPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIaJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloNe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, HM30Tom, s-, P-, d-
AJEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIpHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAs! CBS3b
(KoBaJICHTHAs1, MOHHAs, METAJUTMYECKas, BOJOPOIHAs ), KpUCTAJUIMYECKas peieTka,
TAMBl ~XUMUYECKUX  PEAKIMH, PaCTBOpP, DJIEKTPOJIUTHI, HEIIICKTPOIUTHI,
BJIEKTPOJINTUYECKAsE JUCCOLUAIUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM peakiu¥, XUMHYECKOE€ PaBHOBECHUE); TEOPUM W 3aKOHBI (T€OpHus
BJICKTPOJIUTHYECKON JUCCONMAlUM, nepuoandeckuid 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHUS MAcCChl BEIIECTB, 3aKOH COXPAHECHUS U IPEBPAILCHUS] SHEPTUHU
pU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCHOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BCILIECTB B OBITY U MPAKTUICCKON JEATCIbHOCTH YeJIOBEKa;



c(OPMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepHbIE MPU3HAKU IOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS NPH
ONKMCAHUM HEOPTAHUYECKUX BEIIECTB M UX IPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMUYECKYI0 CHMBOJIMKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHUYECKUX  PEaKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIBIA ra3, aMMHakK, raméHas
U3BECTh, HETAIIEHAsI U3BECTb, IUTHEBAS COJIA, IMPUT U IPYTHE);

c(hOpMUPOBAHHOCTH YMEHUI ONPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIEHUS
XUMHAYECKUX IEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBAJEHTHAs, MOHHAs, METAJUINYECKAsl, BOJOPOJHAsI) B COCAUHEHUAX, TUI
KPUCTAJUIMUECKON pEemETKM KOHKPETHOTO BELIECTBA (ATOMHAs, MOJIEKYJIsIpHasi,
MOHHAs!, METAJUIMYECKAs), XapakTep Cpelpl B BOJHBIX PaCTBOPaX HEOPraHWUYECKHUX
COCJIMHCHUH;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBIIMBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K OIPEeAeNEHHOMY KIaccCy/Tpyrie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCUBI, OCHOBAHUS,
KHCJIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI MEPUOAMYECKOro 3aKkoHa /.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QyHKIUY;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOECHHE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mepuonoB llepmoanueckoi cucTeMbI
xuMmuueckux sjemeHToB JI. M. MenueneeBa, WCIONb3ys TOHITHS «s-, P-, -
AIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHI», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M UX COCAUHEHUU
10 repuoaam u rpynnam llepuoanueckon cucteMbl XUMHUECKHUX 3i1eMeHTOB []. 1.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHHMHM  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JMYHBIX  KJACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBA3M MEXKJYy HEOPraHWYECKUMU
BELIECTBAMH C ITIOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE DPEAKIUU IO
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEUIECTB, TEILIOBOMY
addekTy peaknuu, U3MEHCHHUIO CTEIICHEH OKHCIICHHS JJIEMEHTOB, OOpaTHUMOCTH
peaxkiuy, y4acTHIO KaTajlu3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBIISATh YpPaBHEHHUS pEaKUui pazIudHbIX
THUIIOB, TIOJIHBIE M COKpPALIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, ITPU KOTOPBIX 3TH PEAKIIUH UAYT J0 KOHIA;



c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKLUH, M[OATBEPKAAIOIINE
KAueCTBEHHBI COCTAaB PAa3JUYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOMIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUH  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaklMK OT Pa3IudHbIX (PAKTOPOB; XaApaAKTEP CMEIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3aencTBus (mpunuun Jle [latense);

cOPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeXKalIMe B OCHOBE IMPOMBIILICHHOIO TOJIYYEHUS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTHh NPEJCTABICHUNM 00 OOIMX HAYYHBIX MPUHIIMIIAX U
AKOJIOTMYECKUX MPoOIeMax XMMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIECHHS C HCIOJb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Tra3oB
IpU XUMHUYECKHX PEaKIUSIX, MAaCChl BEIIECTBA WM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUH COOI0OaTh MpaBUiia MOJb30BAHUS XUMUYECKON
NOCyJI0 ¥ JabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIIOJHEHHIO J1a0OPATOPHBIX
XUMUYECKUX OIbBITOB;

c()OPMUPOBAHHOCTh yMEHUN IUIAHUPOBATH W BBINOJHATH XHUMHYECKUUN
AKCIIEPUMEHT (pa3joKE€HHUE MEPOKCHIA BOAOPOAA B NPHUCYTCTBHM KaTalau3aTopa,
ONpENEIECHUE CpPEIbl PpPacTBOPOB BEUIECTB C IIOMOIIBIO YHHUBEPCAJIBLHOTO
UHAMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE peaKkIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCHEPUMEHTAIBHBIX 3a1ad M0
teMam «Metamne»y U «Hemeramnasd)) B COOTBETCTBHHM C MpaBWJIAMH TEXHHUKHU
0e30MacHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYOBaHUEM,
NPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOIO JKCIIEpUMEHTa B QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (OpMYJIUPOBATh BBIBOJBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOaTh  IpaBHJIa  DKOJIOTHYCCKH
1eJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IEIIAX
COXPaHEHMSI CBOETO 3/I0POBbSI W OKpY’KaloIIeH MPUPOJHONU Cpeabl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHW3MBbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHITh Ha mOpuMepax CrnocoObl YMEHBIIEHUS WU
MPEOTBPAICHUS UX BPEHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYarOIIUXCS ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMCHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHUS BEIICCTB U
XUMHYECKUX SBIICHUM;

JUISL CICTBIX H CIA0OBHIAIMMX OOYYAIONIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa nys 3anmucn XUMHAYECKUX

dbopmyi.
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https://m.edsoo.ru/

HWroro no pazneny 13 7f41837c
Pasnen 2. Heoprannuyeckasi Xumust
https://m.edsoo.ru/
2.1 MeTtanisl 6 7f41837c
https://m.edsoo.ru/
2.2 Hemerasutel 9 7f41837c
https://m.edsoo.ru/
53 CBsi3p HEOPTAHUYECKUX U OPTAHUUECKUX 5 7£41837c
BEIECTB
https://m.edsoo.ru/
Hroro no paszneny 17 7f41837c
Pa3zgen 3. XuMus u :Ku3HbL
https://m.edsoo.ru/
3.1 XUMUS U )KU3HDb 4

7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

https://m.edsoo.ru/

OBILEE KOJIMYECTBO YACOB T10 TIPOTPAMME 34 2 3 7f41837c
IHOYPOYHOE IINIAHUPOBAHUE
10 KJTIACC
KosmmyecTBO yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoasnbie  IIpakTnyeckue
n/n Beero u3yuyeHusi odpa3zoBaTesibHbIE
padoThI padoThbI
pecypcebl

[IpenmeTt opraHnyecKoil XUMuu, e

https://m.edsoo.ru/

(CHCTCM&TI/I‘{eCKaH) 1 TPUBHUAJIBHBIC
Ha3BaHUA OPraHUYCCKUX BCIICCTB

1 7f41837c
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
https://m.edsoo.ru/
Teopust cTpoeHUs OPraHUYECKUX
coenunenuii A. M. byrneposa, eé 1 7f41837c
OCHOBHBIE I10JIOKEHHUS
[Ipencrasnenune o KiaccuGUKAUN https://m.edsoo.ru/
opraHnyeckux Bemiects. Homenkiarypa
P o P 1 7f41837c¢
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AnkaHbl: coCcTaB U CTPOCHUC,

https://m.edsoo.ru/

4 g 7f41837¢
TOMOJIOTUYECKHM psiJT
https://m.edsoo.ru/
Meran u 3TaH — npocTenme
5 7f41837c
MIPEJICTABUTENH AJIKAHOB E—
https://m.edsoo.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 7f41837c
https://m.edsoo.ru/
OTHJIEH U IPOIUIEH — IPOCTEHIIINE
7 p p 7f41837c
MIPEICTABUTENH AJIKEHOB —
https://m.edsoo.ru/
IIpaxtrueckast padora Ne 1. «Ilonyuenue
8 p p « yd 7f41837c
STUJIEHA U U3YUYEHHUE €TO CBOMCTBY -
https://m.edsoo.ru/
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 7f41837c
CHHTETUYECKOTO KayuyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHM psAll. AUETUIeH — https://m.edsoo.ru/

MPOCTEUIINI MPEICTABUTEND aJTKMHOB
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7f41837c

Brruncnenus no YpaBHCHHUIO XUMHYECKOU

https://m.edsoo.ru/

11 7f41837c
peakuuu
https://m.edsoo.ru/
ApeHnbl: 0eH301 U TOJIYOJI. TOKCUYHOCTD
12 P Y 7f41837¢
apeHoB
https://m.edsoo.ru/
['eHeTHUeCcKas CBSA3b YIICBOIOPOJIOB,
13 r AOPOA 7f41837c
MIPUHAISKANINX K PA3IMYHBIM KJIaccaM
https://m.edsoo.ru/
[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB:
14 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIC 7f41837c
ras3sl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
https://m.edsoo.ru/
[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOIOB:
15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIC 7f41837¢
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
https://m.edsoo.ru/
KonTpomnbHas pabota mo paszen
16 P P paAsLy 741837¢

((YFJ'ICBOJIOpOI[LI»
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HpeHeHBHBIe OIHOATOMHBIC CIIMPTHI:

https://m.edsoo.ru/

17 7f41837c
METaHOJI U 3TaHoJ. BogopoaHas cBs3b -
https://m.edsoo.ru/
MHOroaroMHble CHUPTHI: FITUICHIIUKOIb U
18 7f41837c
TJIULEPUH
https://m.edsoo.ru/
deHoJ1: cTpOoeHNE MOJICKYIIBI, GU3NYECKHIE
19 P MOTICKY ¢ 7f41837c¢
Y XUMUYECKHE CBOMCTBA, TPUMEHEHUE
https://m.edsoo.ru/
Anpnerunsl: hopManbaeruI 1
20 A A (b P A A 7f41837c
aneTanpaerug. AneTtod I
https://m.edsoo.ru/
OIHOOCHOBHBIE NIPENEIbHBIE KApOOHOBEIE
21 A pen p 7f41837c
KHCJIOTBI: MypaBbUHAsI U YKCYCHas
https://m.edsoo.ru/
ITpakTrueckas padora Ne 2. «CBoiicTBa
22 p pab 7f41837c
pacTBOpa YKCYCHOM KHCIOTBI» -
CreaprHOBas U OJIEMHOBAsI KUCIIOTHI, KaK
https://m.edsoo.ru/
23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX

KUCJIOT
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7f41837c

Mbina KaK COJIA BBICIINX Kap6OHOBBIX

https://m.edsoo.ru/

24 § 741837c
KHCJIOT, UX MoOloIIee JieiicTBre
https://m.edsoo.ru/
CrnoxHnble 3(hUpbl KaK IPOU3BOIHbIE
25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 7f41837c
3¢upoB
https://m.edsoo.ru/
Kupsbl: runponus, npuMeHeHue,
26 P AP P 7f41837c
Ouosiornyeckas poJsb KHPOB
https://m.edsoo.ru/
VYraeBoasl: cocTaB, KiaccuuKanus.
27 Baxwneiuue npeacraBuTenu: TiIt0K03a, 7f41837c
bpykTo3a, caxaposa
https://m.edsoo.ru/
Kpaxmai 1 nemnon03a Kak IpupoaHble
28 P t Pupo 7f41837c
HOJIMMEPHI
KontpoubHas pabota 1o pasueiy https://m.edsoo.ru/
«Kucnopoacozaep:xaiiye opraHn4eckue
29 POACONEPHAI p 7f41837c

coeauHeHus»/ Beepoccuiickas
npoBepouHas pabota
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OO0m1as XxapakTeprucTHKa a30TCOIePIKAIINX

https://m.edsoo.ru/

30 OpTraHWYECKUX COCTUHECHUM / 1 7f41837c¢
Bcepoccuiickas npoBepounas pabota
https://m.edsoo.ru/
31 AMUHBL: METWJIAMUH U aHWINH 1 7f41837c
AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE https://m.edsoo.ru/
OpTaHMYECKHUE COCTUHEHUS, UX
32 OnoIornuYecKkoe 3HaueHue. [lentuasl. 1 7f41837c
benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSMHCHHUS
https://m.edsoo.ru/
OCHOBHBIE TTIOHATUSA XUMUHU
33 . 1 7f41837c
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
https://m.edsoo.ru/
OCHOBHBIE METOAbLI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 7f41837c
[ImacTmacchl, kKaydyKu, BOJJOKHA
OBIIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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11 KJIACC

KoaunvecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie  IIpakTuueckue
n/n Bcero H3ydyeHusi  o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl

1 XUMUYECKUH IEMEHT. ATOM. DJIEKTPOHHAS 1
KOH(UTYypaIus aTOMOB
ITepuoauueckuii 3akoH u [leproauueckas https://m.edsoo.ru/
cucTeMa XuMHuueckux snemenToB [1. U.

2 . 1 7f41837c
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHE CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKHUX DJIEMEHTOB U UX COEIUHEHUH 110 https://m.edsoo.ru/
rpyImmaM v nepuojiaMm. 3HaueHue

3 Py P 1 7f41837c
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux ayiemeHToB .. MeHieneeBa B
pPa3BUTHUU HAYKH

https://m.edsoo.ru/

Crtpoenue BemiecTBa. XMMHUYECKasl CBS3b, €€

4 BU/Ibl; MEXaHU3MBbI 00pa30BaHuUs 1 7f41837c
KOBAJICHTHOM CBA3U. BogoponHas cBs3b
BaseHTHOCTh. DIEKTPOOTPULIATEILHOCT. https://m.edsoo.ru/
Crenenp okuciienus. Bemectsa

5 1 7f41837c
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

6 ITousgarue o AUCIICPCHBIX CUCTEMAX. 1 https://m.edsoo.ru/

HcTuHHBIE ¥ KOJUIOWIHBIE PACTBOPBI.
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MaccoBas 107151 BEIIECTBA B pacTBOPE 7f41837c
Knaccuduxaiys 1 HOMEHKIaTypa https://m.edsoo.ru/
HEOpraHWYeCKUX coenHeHuni. ['eneTnueckas
7 7f41837c
CBSI3b HEOPTaHUYECKUX BELIECTB, PA3TUUYHBIX
KJIacCOB
Krnaccudukanus XuMHIECKUX peakinuii B https://m.edsoo.ru/
HEOPraHWYeCKOW U OPTaHUYECKON XUMUHU.
8 3aKOH COXpaHEHHUsI MacChl BEUIECTB; 3aKOH 7f41837c
COXpaHEHUS U IPEBPAIICHUS SHEPTUH TIPH
XUMHUYECKUX PEAKIUIX
https://m.edsoo.ru/
CkopocTtb peakiuu. O0paTuMble peaKiuy.
9 7f41837c
XHUMUYECKOE PAaBHOBECHE
https://m.edsoo.ru/
[TpakTuueckas padora Ne 1. «Brnustaue
10 pa3IUYHBIX (HaKTOPOB HA CKOPOCTH 7f41837c
XUMUYECKON peaKLUn»
DiekTponauTHIeCKas aucconuanus. [loustue https://m.edsoo.ru/
11 0 BozopoHOM mokazarene (pH) pactBopa. 2$41837
c
Peakiun nonHoro oomena. I'uaponus
OpPTraHUYECKUX M HEOPTAaHMYECKUX BEIIECTB
OKHUCIIUTEIEHO-BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/
12 eaku. Iloustue 00 siexkTponuse
P P 7f41837c

pacIuIaBOB U PacTBOPOB COJIEH
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KonTponbhas pabota no pazaeny

https://m.edsoo.ru/

13 7f41837c
«TeopeTnueckue OCHOBBI XUMUUY
Meraiutbl, ux noJsioxenue B [lepuoguueckoi https://m.edso0o.ru/
CHUCTEeME XUMUYeCKuX 35iemMeHToB 1. 1.
14 MenpeneeBa 1 0COOEHHOCTU CTPOCHHUS 7f41837c
aToMoB. OOmHe Gu3nveckre CBONCTBA
METaJlJIOB
https://m.edsoo.ru/
CIutaBbl METAJUIOB. DIIEKTPOXUMUYECKUN DAL
15 , P P 7f41837c
HaNpsHKEHUH METAJLIOB
https://m.edsoo.ru/
XUMHYeCKHe CBOMCTBA BaKHEHIIINX
16 MeTaJUIOB (HAaTpUH, Kajaui, KaJabIl[ui, MarHui, 7f41837c¢
ATIOMUHUN) U UX COSTUHEHUI
https://m.edsoo.ru/
XHUMHUYECKUE CBOMCTBA XPOMa, MEJU U UX
17 . 7f41837c
COEIMHEHNI
https://m.edsoo.ru/
XuMHYECKHEe CBOMCTBA IIMHKA, KeJie3a U UX
18 7f41837c

COETUHEHUH
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[TpakTrueckas padota Ne 2. "Pemrenne

https://m.edsoo.ru/

19 SKCIIEPUMEHTAJILHBIX 3a71a4 110 TEME 7f41837c¢
«Mertamisn"
HeMeTasuibl, UX MOJOKEHUE B https://m.edsoo.ru/
Ileproanueckoii cucTeMe XMMHYECKUX
20 p 7f41837c
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
https://m.edsoo.ru/
dusnueckue cBOMCTBA HEMETAIIIIOB.
21 AnoTponus HEMETAUIOB (HA IPUMEPE 7f41837c
KHCTIopoJia, cephl, hocdopa u yrieposaa)
https://m.edsoo.ru/
XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
22 5 7f41837¢
COEIUHEHNI
https://m.edsoo.ru/
XHUMHAYECKHE CBOIiCTBA a30Ta, ¢docdopa U ux
23 . > bocop 7f41837c
COeIUHEHHI ===
https://m.edsoo.ru/
XHUMHUYECKHE CBOMCTBA yriiepoaa, KpeMHMS U
24 . YIIepona, kp 7f41837c
UX COEIMHEHUN
o5 [IpuMeHeHrne BaXKHEHIIINX HEMETAIOB U UX https://m.edsoo.ru/

COE€IUHEHUN
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7f41837c

O0600IIIeHNE U CHCTEMAaTH3aIT|s 3HAHUH 110 https://m.edsoo.ru/
teMe «Hemerannby. Berauciaenus no
26 . 7f41837¢c
YpaBHEHUSM XUMHYECKHUX PEaKIHid 1 -
TEPMOXUMHYECKHUE PACUETHI
https://m.edsoo.ru/
[IpakTrueckas padota Ne 3. «Pemenue
27 SKCOCPUMEHTANIbHBIX 3a/1a4 I10 TEME 7f41837c
"HemeTtanmst'"»
https://m.edsoo.ru/
KonTponbhas pabota mo Temam «MeTamib»
28 7f41837c
n «Hemeramibn
https://m.edsoo.ru/
Heoprannueckue u oOpraHu4ecKue KUCIOTHI.
29 7f41837c¢
Heoprannueckue u opraHn4ecKkue OCHOBaHUS
AMQOTEPHBIE HEOPIraHWYIECKHE U https://m.edsoo.ru/
opranuyeckue coequHenus. ['enernueckas
30 7f41837c¢
CBSI3b HEOPTaHUYECKHUX U OPTaHUIESCKUX
BEIIIECTB
https://m.edsoo.ru/
Ponp xumun B o6ecrieueHUN 3KOJIOTHIECKOM,
31 HHEPreTHUECKOH U MUIIEBON 0€30MacHOCTH, 7f41837c

Pa3BUTHU MCAULUHBI
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[IpencraBienust 06 0OIMIMX HAYYHBIX

https://m.edsoo.ru/

32 MIPUHIIUIIAX POMBIIIEHHOTO MOTYYeHHUS 1 7f41837c
BaXHEHIIIMX BEILIECTB
https://m.edsoo.ru/
33 YenoBek B MUPE BELIECTB U MAaTEPUATIOB 1 7f41837c
https://m.edsoo.ru/
34 XUMUS ¥ 3710POBbE YeIOBEKa 1 7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MPOBEPSAEMBIE TPEFOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOUN ITPOI'PAMMBI

10 KITIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPeTHET0 001IIero 00pa3oBaHuUsI

TeopeTnueckne OCHOBBI OPraHN4YECKOW XUMHUH

CdopMUpOBAaHHOCTh TPEACTABICHUH O XUMHYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHUpPA, POJU XUMHUHU B IO3HAHHUU
ABIIGHUN TPUPOJBl, B (OPMHPOBAHUM MBIIUICHUS U KYJIBTYpHI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW IS
pelIeHUsT TPAKTHYECKUX 3aJad W OKOJOTHYEeCKH OOOCHOBAHHOTO

OTHOIICHHA K CBOEMY 310POBBIO U HpHpO,I[HOﬁ cpeac

Bnanenue cucteMod XHMMHMUYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIararoIre TTOHATHS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIFHOCTD, CTETICHh OKHCICHHUS, XUMHYECKash CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OOBEM, YIJIEPOMHBIA CKEJNET,
GyHKIIMOHANBHAST ~ TpyMOma,  pagukail,  WU30Mepus,  HM30MEpHI,
TOMOJIOTUYECKHH PsAJl, TOMOJIOTH, YTJICBOJIOPOJIBI, KHCIOPOI- |
a30TCO/IEpIKAIINE COSTUHEHUsI, OMOJIOTHYECKH aKTHBHBIC BEIECTBA
(YrneBoabl, JKUPBI, OCIKHM), MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHsI opraHudeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK XUMHUHU, (AKTOJIOTUUYECKHE
CBEJICHWA O CBOWCTBAaX, COCTaBe, IMIOJIYyYEeHUH U OE€30MacCHOM
WCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHWUYECKHMX U  OPraHUYeCcKHX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH YCJIIOBCKA

1.3

1.4

ChopMupOBaHHOCTh YMEHHMH BBISBISATH XapaKTEpPHbIE TMPHU3HAKU
NOHATHM,  YCTaHAaBIMBAaTb  MX  B3aMMOCBA3b,  HCIOJIB30BaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAILLCHUI OPTaHUYECKUX COEIUHEHHI

c(OPMHPOBAHHOCTh YMEHUN HCIOJIH30BATh XMMUYECKYIO CHMBOIIUKY
JUISL COCTaBJIGHUS MOJIEKYJISIPDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIéHHON) (OpMyT OpraHMYECKUX BELIECTB U  YPaBHEHH
XUMHUYECKHUX PEAKIUHI, U3TOTaBINBAaTh MOJEINA MOJIEKYJ OPIraHUYECKUX
BEIECTB I WUIIOCTPALUHA MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

1.5

1.6

ChopMUpOBaHHOCT,  YMEHHH  yCTAaHABIMBATh  IPUHAIJICKHOCTH
U3YUEHHBIX OPTaHWYECKHX BEIIECTB 10 WX COCTAaBy M CTPOCHHIO K
ompenenéHHOMYy Kiaccy (Tpymme) COoeAuHEHUH  (YIJIEBOIOPOIBI,
KHACJIOPO ¥ a30TCOJAEPIKAIMe COEAWHEHHs, BBICOKOMOJICKYJISIPHEIC
COCIII/IHCHI/ISI), JaBaThb UM Ha3BaHUA 10 CUCTEMATHUUECCKOU

Homenkiatype (IUPAC)

C(bOpMHpOBaHHOCTB YMCHHUA ONPCACIIATL BHUABI XHUMHYECKOM CBS3U B

OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

ChopMupoBaHHOCTh ~ yMEHHUS IPUMEHSTH: TOJOXKECHUS  TEOPHH
CTpOCHHUsI opraHuveckux BemiectB A.M. bytnepoBa mis oO0bsicHEHUS
3aBUCMMOCTH CBOWCTB BEILIECTB OT WX COCTaBa M CTPOEHUS;, 3aKOH

COXpPAaHCHUA MACChl BEIICCTB

VYraesomopoasl.  Kucnoponacomepkamue W a30TCOACpIKAIIKC

OpTraHU4YCCKUC COCANHCHU . BBICOKOMOJIGKYJISIPHBIC COCAMHCHUA

2.1

2.2

2.3

ChopMupoBaHHOCTH yMEHUIH NPUBOAWUTH TPHUBHAIBHBIC HA3BAHUS
OT/JENbHBIX OPraHMYECKHUX BEIIECTB (ITHJICH, NMPOIMMWIEH, aleTHJIEH,
STUJICHIJIMKONb, TIULEpUH, (eHod, (opManbIerus, aueTaabaerun,
MypaBbUHAas KHCJOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCIIOTa,
CTeapHHOBasl KHCJIOTa, TIJIIOKO3a, (PpyKTO3a, Kpaxmaj, LeJUIiII03a,

TJTUIMH)

ChopMUPOBAaHHOCTh YMEHHN XapaKTepPH30BaTh COCTaB, CTPOCHHUE,
(1)1/13I/ILICCKI/IG N XUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeHCTaBHTCHeﬁ
pa3IMYHBIX KJIACCOB OPraHUYECKHX BEMIECTB (METaH, 3TaH, JTHIIEH,
MPONWICH, aleTuieH, OyramueH-1,3, mermnOyramuen-1,3, OeHzon,
METaHOJI, 3TaHOJ, ITUJICHIJIMKOJb, TJIUICPUH, (PEHOJI, alleTajabICTu/I,
MypaBbHHAs W YKCYCHasl KHUCIOTBI, IJIFOKO3a, Kpaxmal, IeJUIHJI03a,

AMHUHOYKCYCHasd KI/ICJ'IOTa)

C(bOpMHpOBaHHOCTB YMCHHUA HIUIIOCTPUPOBATH T'CHCTUYCCKYHO CBSA3b
MCXKOY THUITNYHBIMHA MNpEaACTaBUTCIIAMHA Pa3IUYHBIX KJIaCCOB
OpTraHUYC€CKUX BCIICCTB YPABHCHUAMMN COOTBETCTBYIOIUX XUMHUYCCKUX

peaKIHii ¢ UCIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT

24

CdopmMupoBaHHOCTD yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOIAHBIH ra3, yrojb), CHOCOOBI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKU

3.1

XUMHS U )KU3HL. PacyéThl

CdopmMupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOJAaX HAYUYHOTI'O IMO3HAHHA, UCIIOJB3YEMBIX B XUMUHN IIPHU U3YUCHUN



BEIICCTB W XWMHUYECKUX SBICHUHN (HaOmIOaeHWE, W3MEpeHHe,
3KCIIEPUMEHT, MOJICIIMPOBAHNE), HCIIOJIb30BaTh CUCTEMHBIC
XMMHYECKHE 3HAHWS JUIi NPUHATHAS PEIIEHWHM B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM

3.2

3.3

3.4

3.5

ChopMHUpPOBAaHHOCTh YMEHUW COONIOAATh TIpaBWia TMOJIB30BAHUSA
XUMHUYECKOH TOoCylol W 1abopaTOpHBIM O0OpYyIOBaHHEM, a TaKXKe
mpaBuiia OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBUH C MWHCTPYKIUSIMU

110 BBIITOJTHEHUIO na6opaToprlx XHUMHUYCCKUX OIIBITOB

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJHATH XUMHUECKUI
SKCIIEPUMEHT (IIPEeBPALCHHS] OPTaHUYECKUX BEIIECTB MPH HarpeBaHUH,
MIOJIy4EHHUE DTUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLIUU
OpPraHMYECKUX BEIIECTB, JCHATypauusi OCJIKOB TIpH HarpeBaHUH,
[[BETHbIC pEaKUUU OEIKOB) B COOTBETCTBHU C TMPABUIAMH TEXHUKU
0e30MacHOCTH TpU OOpalleHHMH C BEIIECTBAMU M JIaOOpaTOPHBIM
00opyoBaHuEM; IIPEACTABIIATh pe3yabTaThl XUMHYECKOTO
JKCIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIBTaTOB

CdopMupoBaHHOCTH YMEHUI IPOBOJAUTH BBIYUCICHUS 110 XUMHUECKUM
ypaBHEHHUSAM (Macchl, 00bE€Ma, KOIMYECTBA MCXOIHOIO BEIIECTBAa WIH
MPOAYKTa pEaklMu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOTO
U3 UCXOIHBIX BEILECTB WM MIPOIYKTOB PEAKIMH)

CdopMHUpOBaHHOCTH YMEHHI KPUTHYECKHU AQHAJIU3UPOBATH
XUMHUYECKYI0 HH(OpMAIMIO, TOITy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nH(hopmanuu, cetb IHTepHET U Apyrue)

3.6

11 KIIACC

Kon
MPOBEPAEMOro

CdopMupoBaHHOCTE yMEHHI COOMIOATh MpaBWIA SKOJIOTHYECKH
1es1eco00pa3HoOro MoBEIEHUs B OBITY M TPYIOBOH JESTEIbHOCTH B
LENAX COXPAHEHUS CBOEro 3I0pPOBbsl M OKPYXKAIOIIEH NPUPOJHOU
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OpPraHU3MbI
ONpeACNEHHBIX OPraHNYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTels
[IAK (nopenenbHO AONYCTMMOM — KOHLIEHTpAlUH), MOSICHATH Ha
pUMepax CrocoObl YMEHbIIEHHs] U HPEJOTBPALICHHUS UX BPEAHOTO

BO3JICMCTBHS HA OPTaHU3M YEJIOBEKA

HpOBepﬂeMbIe NpEeAMETHBLIC PE3YyJbTAaThI 0CBOCHUN OCHOBHOM
06pa30BaTeJ’IBHOI7I MmporpaMmbl CpEaHETO0 0611161"0 06pa303a}ma



pe3yJabrara
1

11

1.2

1.3

1.4

TeopeTnyeckre OCHOBBI XUMUU

Bnagenune cucremMoll XMUMHYECKHMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIEMEHT,  aToM,
AJIEKTPOHHAsE 000J0YKa aToma, S-, p-, 0d-DIIEKTPOHHBIC OpOUTAIN
aTOMOB, HMOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENCHb OKHUCJICHUSA, XHUMHUYECKasi CBsA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BEM, KpUCTANIMYECKas PpeMIETKA, THUMBl XUMHYECKHX
peaxkuuii (OKHUCITUTENIBHO-BOCCTAHOBUTEIIbHBIE, 3K30- u
SHIO0TEPMUYECKHE, PEAKIIM HOHHOTO 0OMEHA), pacTBOP, JICKTPOIHUTHI,
HE3JICKTPOJIUTHI,  JJIEKTPOJUTHYECKAsT JUCCOLMAIMUSA, OKHUCIUTEb,
BOCCTAaHOBUTEIb, CKOPOCTh XHMHUYECKOM pPEaKIUu, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS  BJIEKTPOJIUTUUYECKOU
nuccounanuu, Ilepuonmueckunn 3akoH J[.M. Mengeneesa, 3akoH
COXpaHEHHUsI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJUYCCKUN S3BIK XHUMUH,
(bakToJIOTHYECKE CBEACHHUS O CBOMCTBaX, COCTaBe, IMONYYCHHH U
0€30MMacHOM HCIIOIH30BAaHUHM BKHEUIITUX HEOPTaHMYECKHX BEIIECTB B

6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

CchopMupOBaHHOCTb yYMEHUI BBISBIATH XapaKTepHbIE MPHU3HAKH U
B3aMMOCBA3b W3YYCHHBIX MOHITHM, IPHUMEHATH COOTBETCTBYIOIIUE
IIOHATUS IIPU OINHCAHMM CTPOCHUS U CBOMCTB HEOPTraHUYECKHUX
BEIIECTB M MX IIPEBpALICHUM; BBISABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUM c MOHATUSAMU u IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IPCAMCTOB

BrnageHue OCHOBHBIMH METOJAMHM HAay4YHOI'O IIO3HAHUS BELIECTB U
XUMHUYECKUX sBNeHUN (HaOdrofeHue, W3MEpEeHue, HKCIEPUMEHT,

MOJICIMPOBAHNE)

ChopmupoBaHHOCT, yYMEHUU OMpEAENATh BaJC€HTHOCTh M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJIEMEHTOB B COCIUMHEHHUAX Pa3JIMYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHAas, HOHHas,
MeTaJlJIn4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THI KPUCTAIITHYECKON
pEemIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

METaJTHYECKast)

1.5

CpopMUpPOBAaHHOCTh YMEHHI OINpPEACNSITh XapaKTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUIN

1.6

CpopMUpPOBAaHHOCT ~ YMEHHS  KJIacCU(UIUPOBATH  XMUMHYECKHE
peaKkiuu Mo pa3NudYHbBIM MPU3HAKAM (YHCIY M COCTaBY PEarupyronmx

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTY peaknuuu, U3MCHCHHIO CTEIIeHEeH



1.7

OKHCJICHUA 9JICMCHTOB, O6p AaTUMOCTHU peakuunu, y4aCTuro

KaTaiui3aTopa)

CchopMupOBaHHOCTb ~YMEHMH  COCTaBIATh YPAaBHEHHUS  peakuUuit
pa3IMYHBIX TUIOB, TOJHBIE M COKPAIEHHBIE YpPaBHEHUS pEeaKLUl
MOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UAYT

J0 KOHIIa

1.8

1.9

1.10

1.11

2.1

2.2

2.3

ChopmupoBaHHOCT YMEHUH NMPOBOJUTH PEAKIUH, MOJITBEPKIAIOLINE
KaueCTBCHHBIM COCTAaB  PA3IMYHBIX HEOPraHUYECKUX  BEILIECTB,
pacro3HaBaTh OINBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX

pacTBopax HEOPraHMYECKUX BEIEeCTB

ChopmupoBaHHOCT, YMEHHM pacKphIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJBHBIX peakuuit MOCPEACTBOM COCTaBIICHUS

AJIEKTPOHHOTO OaaHca 3TUX peakuuit

ChopmupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XMUMHAYECKON pEaKkIiy OT Pa3IMYHbIX (aKTOPOB

ChopmupoBaHHOCTE yMCHHI  OOBSCHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(mpuniun Jle laTense)
OO6m1as ¥ HeOpraHUYeCKas XUMUS

CdopmupoBaHHOCT, YMEHUN pacKpbhiBaTh CMBICHI [lepuoamueckoro
3aKOHa JN. Menneneena u JEMOHCTPHUPOBATH €ero
CHUCTEMATU3HUPYIOIIYIO,  OOBSCHUTEIBHYID M  IPOTHOCTHYECKYIO
byHKIIUN

ChopmupoBaHHOCTH YMEHUH XapaKTePU30BaTh MICKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKMX »3jeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucteMbl xumudeckux osnemeHtoB JI.M. MenneneeBa, uCnonb3ys
HNOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHTAN», «IHEPTETHUCCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COCAMHEHUN MO MepuojaM U rpynnam

[Tepuonuueckoit cuctembl XuMuueckux 3aeMeHToB J[.M. Menneneesa

CdhopmupoBaHHOCT, yYMEHHN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3TUYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPraHWYeCKHUMH  BEIECTBAMH c MOMOIIIBIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ

2.4

ChopMuUpOBaHHOCTh ~ YMEHHMH  yCT@HABIMBAaTh  IPUHAIJICIKHOCTH

HCOPTraHNUYCCKUX BCHICCTB IO HX COCTABY K OHpeI[eJ'IéHHOMy KJ1accy



2.5

2.6

(rpymnme) coenrHeHui (MpOCThle BELIECTBA — METAJUIBI U HEMETAJUIbI,

OKCHABbI, OCHOBAaHMA, KUCJIOTHI, aM(bOTepHLIC TUAPOKCUIDI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH HCIOIB30BaTh XMMUYECKYIO CHMBOJIMKY
Uil cocTaBleHHs (OpMYJT BEIIECTB M YpPaBHEHUH XHUMHMYECKHX
peakuuii, cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBuangbHbIe
Ha3BaHMs OTJENbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIA ra3, aMMHaK, TaméHas W3BECTb, HeETall€Has H3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

CdhopmupoBaHHOCT, yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHME  TCHETHYECKOM  CBSI3M  MEXKIY
HEOPraHWYECKHUMH  BEILECTBAMH c MOMOIIIBIO ypaBHEHUIN

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.7

2.8

CdhopmupoBaHHOCTH YMEHUI TUTAHUPOBATH W BHITIONHATH XUMUYCCKUI
IKCTIEPUMEHT (pa3joKeHUE TIEepPOKCHIa BOJIOPOAAa B NPUCYTCTBUH
KaTalnu3aTopa, ONpE/ICIICHHEe CPeAbl PaCTBOPOB BEUICCTB C ITOMOIIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pPAa3IMYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMCHa,
KaueCTBEHHBIC PEaKIUH Ha Cyib(hat-, KapOoHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHHS, DPEIICHHE DSKCIIEPUMEHTAIBHBIX 3a1ad IO TeMaM
«Meramne» u «HemeTamisl») B COOTBETCTBUM C IPAaBUJIAMU TEXHUKHU
0e30macHOCTH TpH OOpaIIeHWH C BEIIECTBAMH M JIA0OPaTOPHBIM
000pyI0BaHUEM; HPEICTABIISAT pe3yIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3alHucHU YpaBHEHUl COOTBETCTBYIOIIMX

peakuuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

CpopMUpOBAaHHOCT, YMEHHUU COOIIOJATh MpaBHJa TIOJIb30BaHUS
XUMUYECKONH TOCY/I0M W J1abopaTOpHBIM OO0OpYIOBaHHEM, a TaKKe
mpaBmiia oOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIINNIOJTHCHHUIO Ha60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTh ~ YMEHHMH  XapaKTEepU30BaTh  XHMHUYECKHE
IPOLIECCHI, JIE)KAIIHE B OCHOBE IMPOMBIIUICHHOTO TOJyYEHUSI CEpHOI
KHUCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH MPECTABICHHUNA 00
O0mMX HAy4YHBIX MPHUHIOUINAX ©  OKOJOTHYECKHUX  IpodiemMax

XUMHYCCKOT'O MMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBISIOMICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpaA, POJIM XWUMHU B TIO3HAHUH



3.2

SABIICHUA TPUPOABI, B (POPMHUPOBAHMHM MBIIUICHUSI M KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM Jyis
pelIeHusT TPAKTUYECKUX 3a7ad U SKOJIOTHYECKH OOOCHOBAHHOTO

OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U IIPUPOJHOM cpejie
CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH aHaJIM3UPOBATh
XMMUYECKYI0 HMH(OpMAIMIO, IOJIYy4aeMyl H3 Ppa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

3.4

CpopMUpOBAaHHOCT yMEHUW COOJIIOAATh TIPABWJIA DKOJOTHYECKU
1[e1ecoo0pa3Horo TMOBENEHUsI B OBITY M TPYAOBOH JEATEIBHOCTH B
LEIAX COXPAaHEHMsSI CBOETO 3I0pPOBbSI M OKPYKAIOIIEW NPUPOIHON
cpelbl

Oco3HaBaThb OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBbI
ONpeICIEHHBIX BEIIECTB, MOHMMAas cMbica nokazatens [1/IK, noscusate
Ha mpuMcepax CHOCO6BI YMCHBIICHUA U MPCAOTBPAIICHHUA UX BPCIHOIO

BO3JECHCTBHS HA OPTAaHU3M YEJIOBEKA

3.5

CdhopmupoBaHHOCTD yMEHUHI IIPOBOJIUTH BBIUNCIICHUS c
WCIIOJIb30BAaHUEM MOHSATHS «MaccoBasi JOJis BEIIeCTBa B PacTBOPE»,
OOBEMHBIX OTHOIICHWH Ta30B NpPU XUMHUYECKUX PEAKIHSIX, MacChl
BelecTBa WM 00BbEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeIIoBoro 3¢ (ekra peakuuyu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BEIIECTB, IPEBPALLEHUS U COXPAHEHUs SHEPTUN



HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon
1

11

HpOBGpﬂEMbIﬁ IJIEMEHT COACPKAaHUA

TeOpeTI/IquKI/IC OCHOBBI OpFElHPI‘-IGCKOfI XUMHUHU

Hpe,[[MeT OpFaHH‘{eCKOﬁ XHMHH: €€ BO3HUKHOBCHHUEC, PA3BUTHUC U 3HAYCHUC B
IMMOJIYYCHHU HOBBIX BCIICCTB W MATCPHUAJIOB. TGOpI/ISI CTPOCHHA OPraHUYCCKUX

coenuaeHnit A.M. BytnepoBa, €€ OCHOBHBIE TIOJIOKCHHS

1.2

1.3

CrpykrypHble (oOpMyibl OpraHMYecKHX BellecTB. [‘omoisiorus, wu3oMepus.
XuMH4YecKasi CBSA3b B OPraHWYECKHX COCIUHEHUSAX — OJWHAPHBIE W KpAaTHbBIC
cBs3u. [IpencraBnenue o KiaccupuKaMy OPraHnYeCKUX BEIECTB

Homenknarypa opraHM4ecKuX COEIMHEHUH (CHCTEMAaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHHUS Ba)KHCHIIINX Hpe,Z[CTaBI/ITeJIeﬁ KJIACCOB OPraHNYCCKUX BCIICCTB

YrieBonopobl

2.1

2.2

2.3

2.4

2.5

2.6

AnKaHbI: cOCTaB U CTPOCHUC, TOMOJIOTUYECKUI pan. MertaH U 3TaH — HpOCTCfIIlIPIG
MNPEACTAaBUTCIIN AJIKAHOB!: (I)I/I3I/I‘ICCKI/IC 1 XHMMHYECKHE CBOMCTBa (pCaKI_II/II/I

3aMeLIeHUs U TOPEHUS ), HaX0XKICHHUE B IPUPOJIE, MOJIyYEHHE U IPUMEHEHNE

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHU pPsAd. DTUJIECH U MPONWICH —
pocTeiilliie MpeACTaBUTENN AalKeHOB: (U3MYECKHEe M XUMHUYECKHE CBOICTBa
(peaKI_[I/II/I TUAPUPOBAHNA, TaJIOICHUPOBAHHA, THApaTallvU, OKHCJIICHUA U

HOJ'II/IMepI/BaL[I/II/I), NOJIYUYCHUC U TPUMCHCHUC

Ankanuensl: Oyramuen-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHeHIINe
XMUMUYECKHE CBOMCTBa (peakuus noiauMepusanun). [lonydyeHue cCUHTETUYECKOTO

KayuyKa U PEe3HHBI

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHMS, TOMOJIOTUYECKUN Psii. ALETHIICH —
IpOCTEHIINNA NpeaCTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3HUEeCKUe U
XUMHUYECKHE CBOMCTBA (peaklUy TUApUpOBaHUsI, TaJOr€HUPOBAHUS, THIpaTallui,

FOpCHI/IH), MOJIYUYCHUEC U TPUMCHCHUC

Apensl. benszon: coctaB, cTpoeHue, (puU3MUECKHME M XMMHYECKHE CBOMCTBA
(peaxiyy rajgoreHupoBaHUsA U HUTPOBAHMA), OJTy4YeHUE U npuMeHeHue. Tomyor:
COCTaB, CTpocHHE, (QuU3NUeCKHe W XHUMHYECKHE CBOMCTBA  (peaKiuu
rajJJoreHUPOBAaHUS W HUTPOBAHUS), MOIYYEHHE WU MPUMEHEHHE. TOKCHYHOCTb
apeHoB. ['eHeTHyeckas CBS3b MEXAY YIJIEBOJOPOJAMH, NPUHAIJICKAIIUMHU K

Pa3JINYHBIM KJIaCCaM

[TpupoaHbIe HICTOYHUKH YTIIeBOA0pOo0B. [IpupoaHbliil ra3 u monyTHble HE(TAHBIE



ra3el. Hedtp u €€ mpoucxoxaenune. CriocoObl mepepaboTku HEe(TH: MEepPEroHKa,
KPEKHUHT (TePMUYECKUH, KaTaJTUTHYECKHUi), muposu3. [IpoayKTel mepepaboTKH
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIH yroiab u

MPOJYKTHI €0 nepepaboTKu

3.1

3.2

3.3

3.4

Kucnopoconeprxaiiiue opraHn4eckue CoeMHEHNs

[IpenensHbBIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XMMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTHMBHBIMH  MeETajllaMH,
raJoreHOBOJIOPOJIaMH, TOpEHHUE), NpUMEHeHHe. BoJopoJHbIE CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eficTBME METaHOJIa M 3TAHOJA HAa OPTaHM3M 4YeJIOBEKa.
MHoroaromMHble CIUPTHL. DTHIICHTJIUKOIb U TIULEPUH: CTPOCHUE, (PU3NUEecKe U
XMMHUYECKHE CBOMCTBa (B3aUMOACWCTBHE CO  IIEJOYHBIMH  METaJJIaMH,
KayeCTBEHHAsl peaklys Ha MHOTOATOMHbIE cnupThbl). [leiicTBue Ha OpraHusm

YCJIOBCKaA. HpI/IMeHCHI/Ie TJIIMOEPHUHA U OTUJIICHTJIUKOJIA

@deHon:  CTpoeHHE MOJIEKYJbl, (U3MYECKHEe U XMMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

Anpneruapl ¥ KeTOHbI. DopMabIerul, aleTaibAeTHl: CTPOCHHE, (PU3UIECKUEe U
XUMUYECKHE CBOMCTBA (PEaKIMUd OKWCICHUS U BOCCTAHOBJICHMS, KQUECTBECHHBIC

peaxkum), NoJiyueHue U NpuMEHEHHE

OnHOOCHOBHBIE TIpeAeTbHBIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs M YKCyCHas
KHCJIOTBI: CTPOCHUE, (PU3HUECKUe U XMMUYECKHE CBOICTBA (CBOKCTBA, 00IIHe IS
Kjacca KHCJIOT, peakuus JTepupUKaluu), T[OJIydeHHe U [PUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIIOTHI KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX

KHCJIOT. MBlTa KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIIIEC )IGfICTBI/IC

3.5

3.6

4.1

Crnoxxable 2(UPBl KaK MPOU3BOAHBIC KApOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas posib
JKUPOB

YrneBoasl: cocTaB, Kiaccu(UKalus yriaeBoAOB (MOHO-, M- U TIOJHMCAXapHbI).
['moko3a — mpocTedImii MoHOcaxapui: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
¢du3nyeckre U XMMHUYECKHe CBOMcTBa (B3aumozelicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHayHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHOBIEHUE,
OpO’KeHHE TIJIOKO3bl), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHue, OHoJoruuecKas
poab. dotocunTe3. PpyKTO3a KaK M30MeEP INI0K03bl. Kpaxmain u 1esmioino3a Kak
npuposHble nonuMepbl. CTpoeHHME Kpaxmala W LEJUI0J03bl. Puszndeckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOoJIu3, KaUeCTBEHHAs PeaKkius C HOJA0M)
A3oTcozeprKale OpraHn4eckue CoeAMHEHUS

AMWHOKHCIOTBI KakK aM(i)OTepHBIe OpPraHu4YCCKUC COCINHCHUA. dusnueckue u

XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (HAa MpuUMepe IIHIMHA). buonorumdeckoe



4.2

5.1

5.2

3HAYCHHUEC aMUHOKHUCIIOT. HGHTI/IIIBI

benku kak npuUpOIHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAas CTPYKTypa OelKOB. XUMHUECKHE CBOMCTBA OENIKOB:

TUAPOJIN3, JCHATYypalus, KAUCCTBCHHBIC PCAKIIUN Ha Oenku
BLICOKOMOJ'ICKy.HHprIe COCINMHCHHUA

OCHOBHBIE TOHATUS XUMHMU BBICOKOMOJICKYJSPHBIX COCIUHEHUN: MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BEHO, CTENCHb IMOJIMMEPU3ALINH, CPEIHAS MOJIEKYIIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJIMMEPU3ALHS U TOJIMKOHEHCALIHS

OKCHEpUMEHTAJIbHbIE METOJbl HM3YyUEHHUS BELIECTB U UX [PEBPALLCHUI:
03HAKOMJIEHHE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMace,

Kay4yKOB. HOJ'Iy‘ICHI/Ie CUHTCTUYCCKOI'O KayuyKa U pC3UHbL

11 KIIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHH

1.1

1.2

1.3

1.4

1.5

XUMHUECKUH 3r1eMeHT. ATOM. S1po aroma, M30TOMBL. DIEKTPOHHAs 000I0YKA.
DHepreTUYecKUe YpOBHH, MOTYPOBHU. ATOMHbBIC opOuTany, S-, P-, d-3IeMEeHTHI.
Oco0eHHOCTH pacIpe/ieIeHus] JIEKTPOHOB 10 OpOMUTAIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAILHsI aTOMOB

[Tepnoanueckuit 3akoH u lleproanyeckas cucremMa XUMUYECKUX 3J1eMeHTOB [[.1.
MengeneeBa. Csi3p nepuoanyeckoro 3akoHa u llepuoanueckoil cuctemsl
xumuyeckux sieMeHToB .M. MenzneneeBa ¢ COBpEMEHHONU TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHMUYECKHX DJJIEMEHTOB U
o0pa3yemMblX MMH MPOCTBIX M CJIOXHBIX BELIECTB II0 TpyNIaM M IMEPHOAAM.

3HadeHUe NepruoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

Crtpoenue BemiecTBa. XHMHYECKas CBA3b. BHAbl XHUMHUYECKOW  CBS3U
(koBajJieHTHasi HEMOJISIpHAs M TMOJSpHas, HOHHAs, MeTajndeckas). VoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHMUs KOBAJICHTHONH XUMHUYECKON CBS3H

(oOMeHHBIN ¥ TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b
BanentHocTs. DnekTpooTpunareabHocTh. CTeneHb OKUCIECHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THINBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THIIA KPUCTAUIMUECKOW pemerku. [loHATHE O IUCIEepCHBIX

cucremMax. VcTuHHBIE H KOJUIOMAHBIC paCTBOPHEI. MaccoBas J0JIA BCIICCTBA B



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

pactBope

Knaccudukanus Heoprannueckux coeuHenuil. Homenkinarypa HeopraHmuecKux

BCIICCTB

Xumnueckass — peakuus.  Krmaccudukanms — XMMHUYECKMX — peaknwid B
HEOPraHUYECKOM U OPraHMYECKOM XMMMH. 3aKOH COXPAaHEHUS MAaccChl BEILECTB,

3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUH MPU XUMUYECKUX PEAKIIUIX
CxopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

O6paTI/IMBIe pCaKmunu. Xumuaeckoe PaBHOBCECHUC. (DaKTOpBI, BIUAOIIMEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

:‘)HCKTPOHI/ITI/I‘ICCKaH Aucconuanus. CunpHble U ci1aOble QJICKTPOJIUTHI. Cpeﬂa
BOOHBIX PpPaCcTBOPOB BCHICCTB: KHCJIad, Hef/'ITpaJII)HaSI, mcJa04YHas. PeaKIII/II/I

HOHHOTO OOMeHa
OKHUCIUTENHEHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU
Heoprannueckas xumus

Hewmeramnel. Ilonoxenue HeMmeramnos B Ilepuonnyeckon cucteMe XUMUYECKHUX
anementoB J[.M. MenaeneeBa U 0COOCHHOCTU CTpOCHHUsI aTOMOB. Dusnueckue
CBOICTBa HEMETAJIOB. AJTOTPONHS HEMETAJIOB (Ha MPUMEpPE KUCIOPOaa, CEPHI,
docdopa u yriaepona)

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TaJIOTE€HOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpeMHHS) U UX  COCINUHEHUH  (OKCHIOB,
KHCIIOPOJCOIEPKAIIMX  KHUCIIOT, BOJOPOJAHBIX coeauHeHuit). [lpumenenue

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

Meramnsl. [lonoxenue MeramioB B llepuoanyeckoil cucteMe XUMHUYECKHUX
anementoB .M. MenneneeBa. OCOOEHHOCTH CTPOECHHS JIEKTPOHHBIX 000JI0YEK
aTomMoB MeTayioB. OOmue ¢puznueckue cBoicTBa MeTaiioB. CIijlaBbl METAJIIOB.
DIIEKTPOXUMHUYECKUI PsiJl HANPSIKEHUA METAJIIOB

XUMUYECKHE CBOMCTBA BAaKHEHIIMX METAIJIOB (HATpUM, Kajlui, KaJlbLUM,
MarHuii, aJIOMHHHUNA, IIUHK, XPOM, >KeJIe30, Melb) U HX coequHeHuil. OOumue

CIIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMeHCHI/Ie MCTAJ1IJIOB B 6I:ITy U TCXHHUKC

2.5

I'enetnueckas cBI3b HCOPTraHNUYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PA3JTIMIHBIM

Kj1acCcaM

3.1

XUMHS U )KU3Hb

Ponp xumMum B oOecIeUeHHH 3KOJIOFI/I‘{eCKOI>'I, BHGPFCTHHCCKOﬁ n HPIIJ.ICBOﬁ
6630HaCHOCTI/I, PasBUTHU MCOAULUHBI. Iloustue o HAaYYHBIX MCTOOAaX IMO3HAHUA

BEUICCTB U XUMHUNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienust 006 OOIIMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYy4YEHUS



BOKHEHIIMX BewECTB. UenoBEK B MHUpPE BELIECTB MU MATEPHAJIOB: BAKHEUILHE
CTPOMTENBHBIE MaTepHualbl, KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepualbl ISl JIEKTPOHUKH, HAHOMATEPHUANIbl, OPraHUYECKHE H

MUHEpaJIbHbIE yI00pEHUS

3.3

Xumus u 3O0POBLEEC 4YCJIOBCKA: IIpaBUWjia HCIIOJB30BaHUA JICKAPCTBCHHBIX
npenaparTos, ImpaBujia 0€30I1aCHOr0 UCIIOJIb30BAHUS npenapaTron OBITOBOI XUMHUH

B IIOBCEIHEBHOM KU3HU



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Xumus, 11 knacce/ Pynsutuc I'.E., ®enpaman @.I'., AkinoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»
xumust, 10 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 00111eCTBO

«M3narensctBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA
Xumust. Ypoku B 10 kiacce : yue6. mocobue st o01ieo0opa3oBat. opraHu3aiuii /

H. H. I'apa. — 4-¢ u3n.,

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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