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MOSICHUTEJIBHAS 3AIIUCKA

[TporpamMma 1o XuMHH Ha ypOBHE cpeiHero odIero ooOpa3oBanus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaibHON 00pa3oBaTENbHON MPOTPaMMBbl CPEIHETO
obmero o6pazoBanus (POII COO), mpencraBieHHbIX B DenepaabHOM TOCYAAPCTBEHHOM
oOpaszoBarenbHoM crangapre COO, ¢ yuérom Konuenuuum npenojgaBaHusi yueOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHbIX opranu3aiusx Poccuiickoit denepaiuu, peann3yrmuXx OCHOBHBIC
oOpa3oBaTesbHbIE MPOIPaMMbl, U OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit @enepanuun Ha nepuox 1o 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe NporpaMMbl IO XHUMHHU, K OMpeAeNeHUI0 oOmeit
CTpaTeruu o0y4YeHHs, BOCIUTAHUS U Pa3BUTUS OOYYArOIIUXCS CPEJICTBAMHU yueOHOro mpeamera
«Xumust» st 10-11 kiaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHIICTITYaJbHBIE TOJIOKECHHS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH ILEJeH, COAEp)KaHUS, pPe3yJNbTaToB OOyYeHUs H
TpeOOBaHUil K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00pa3oBaHHE, TIIOJy9aeMO€  BBIYCKHHUKAMH  00IIe00pa3oBaTeIbHOM
OpraHM3alliM, SBJSETCS HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIyXHT
3aBEpINAIONIMM ATAllOM peau3allil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEW, NPUCYIIUX IEJIOCTHOM CHUCTEME XHUMHMYECKOro oOpa3oBaHusl. OTH LEHHOCTH
KacaloTCsl MO3HAHUS 3aKOHOB IPHPOJIBI, (POPMUPOBAHUS MHUPOBO33PECHUS M OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAKXKE IKOJOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JI0POBBIO U IPUPOIHOM
cpene. Peanmmsyercss xumuueckoe oOpa3oBaHHe OOy4alOUIMXCS Ha YPOBHE CpEIHEro oOIero
o0Opa3oBaHMs CpeACTBaMH y4eOHOTo mpeamera « XUMUs», Colep:KaHnue U MOCTPOEHUE KOTOPOro
orpeziesieHbl B MPOrpaMMe MO0 XUMHUU C y4&TOM creuu(UKH HayKd XUMHH, €€ 3Ha4yeHHUs B
MO3HAHUM MPUPOJABI U B MAaTepUAIbHOMN >KM3HU OOIIECTBa, a TakXKe ¢ y4ETOM OOHIMX IieNied U
MPUHIIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CpelHero oOuiero
obpasoBanus B Poccuiickori @eneparmu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0COOYI0 poJib B COBPEMEHHOM
[UBUJIN3AIMH, B CO3JaHMHM HOBOHM 0a3bl MaTepualibHOW KyJIbTyphl. OHa BHOCHUT CBOM BKIJA] B
(hopMHpOBaHKE PALMOHATIBHOTO HAYYHOTO MBINUICHUS, B CO3JJAHUE IIEIOCTHOTO MPEACTABICHHS
00 OKpy’KarolleM MHpE KaK O €JIWHCTBE MPHUPOJBI U YEIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHH
Ha OCHOBE TNIOHHMMAaHUS BELECTBEHHOTO COCTaBa OKPY’KAIOLIETO MUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU IPUMEHEHUSI.

TecHo B3auMOAEWCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS —cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIICHIHOTO Tpyla U
KHU3HU KaXJ0oro wieHa obmectBa. CoBpeMeHHasi XUMUS KaKk HayKa CO3MJaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTUH HampaBlieHa Ha pellleHue TI00aNbHBIX MPOOJIeM yCTOWYMBOIO Pa3BUTHUS
YEJIOBEUECTBA - CHIPhEBOM, IHEPTETUICCKOH, MUIIEBOM, SKOJTOTUYECKON O0€30IMacCHOCTH M OXPaHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M NPUHLIMIIAMUA CpEAHEro oOIiero oOpa3zoBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb U3yUEHHUs1) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJTOTOBKY OOYYaIOIIUXCS, HEOOXOAUMYIO UM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKH3Hb COLUYMA,
MIPOAOIDKEHU 00pa30BaHuUs B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTraBisiomUuMu  mpeaMeTa «XuMus» sBISAIOTCS 0a3zoBble Kypchbl - «OpraHudeckas



xuMus» U «OO01mas 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMITOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAHUM 110 HEOPraHWYECKOH XUMHUU (C BKIIOUEHUEM
3HaHUN U3 OOIIeH XMMHUM) U OpraHudeckoi xumuu. dopmupoBaHue NaHHOW CUCTEMBI 3HAHHUI
MpU HM3yYEHUM TMpeaMeTa 00ecleynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCEr0 MHOroo0pasus
BELIECTB Ha OCHOBE OOLINX MOHSITUI, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepxkaHusi KypcoB - «Oprannyeckas Xumus» u «OO01as u HeopraHudeckas
XUMUsSD» COPMHUPOBaHA B MPOTpaMMe MO0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K M3yYCHHIO
yueOHOro Marepuana u OoOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHEM 3HAHUN Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHMM BEILECTBA
paccMaTpuBarOTCA HAa YPOBHE KJIACCHMUECKON TEOPUH CTPOEHUSI OPraHMYECKHX COEIMHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHMYECKHMX M DJIEKTPOHHBIX INPEACTABICHUI O CTPOCHUM BELIECTB.
Ceenenus o0 M3y4yaeMbIX B Kypce BeLIECTBaX NAalOTCSd B Pa3BUTUU - OT YIJIEBOJOPOJOB JI0
CJIO)KHBIX OMOJIOTMYECKU aKTHBHBIX COEIUHEHHMH. B Kypce opraHMuyeckod XMMHUU MOTYy4aroT
pa3BuTHE C(HOPMHUPOBAHHbIE HAa YPOBHE OCHOBHOIO 0OILIEro 0Opa30BaHUS MEpPBOHAYAIbHbBIC
MIPEJCTABICHUS O XUMHUUYECKON CBSA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUN.

[Ton HOBBIM yIJIOM 3peHusi B npeamere «Xumus» 0a30BOro YpPOBHS paccMaTpUBAECTCS
W3yYeHHBIH Ha YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS TEOPETHUECKUI MaTepuan |
(haKTOJOTHUECKUE CBEIEHHUS O BEUIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHW4yecKass XUMHUsD» OOYYaIOIMMCS MPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh
3HAYeHHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKHX M METOAOJOTMYECKHX MO3HIHUH,
riy0xke MOHATh MCTOPUYECKOE H3MEHeHHe (YHKIMH 3TOro 3akoHa - OT oboOmiaromeit 1o
OOBSICHAIONIEH U POTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUH, CBOWCTBAX U
IPUMEHEHNH, a TAK)KE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUs
jpononHgercs B Kypcax 10 m 11 KiaccoB dsneMeHTaMM  COAEPKAHMS, HMEIOIUMHU
KyJbTYpOJIOTHUECKUH W MPUKIAAHOM XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSI3M XUMHH C JIpYTUMH HayKaMH, DPAacKpbIBalOT €€ pojib B I03HABATEIBHOW U
MPaKTUYECKON JIeATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBA)XKEHUS K IPOLECCy
TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUUECKUX MPUIOKEHUH XMUMHH, TIOMOTAIOT BBIYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX IPOOJIEMax, CBA3AHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MHPOPMALUIO M MPUMEHATH €€ Ui TONOJHEHUs 3HAHWN, PEeIICHUS
UHTEJJIEKTYyalIbHBIX U JKCIIEPUMEHTAIBHBIX HCCIIENI0BAaTENIbCKUX 3a1ad. B nenoM copepxaHue
y4eOHOTo npeamMeTa «XUMUs» JaHHOTO YPOBHS U3yUeHHs] OPUEHTUPOBAHO Ha (hopMupOBaHHE Y
00yyYaroImuxcss MUPOBO33PEHYECKON OCHOBBI /ISl MOHMMAaHUS (MIOCOPCKUX HICH, TaKUX Kak:
MaTepHajIbHOE €AMHCTBO HEOPIraHMYECKOTO M OpPraHMYeCKOro Mupa, 00yClIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, IIO3HABAEMOCTD NPUPOIHBIX SBJICHUM IIyTEM dKCIIEPUMEHTA
U pellieHs] MPOTHUBOPEYMM MEXTy HOBBIMM (aKTaMH U TEOPETHMUYECKUMM NPEANOChUIKaAMH,
OCO3HAHUE POJM XMMHUU B PEIICHHH SKOJOTHMUYECKHX IMpoOJeM, a Takxke MpobieM cOepeKeHUs
SHEPreTHUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTepUaJIOB.

B muane pemienust 3amad  BOCHUTAHMS, Pa3BUTHS W COLUANIM3AIMM  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHHM MOJAXOAbl K OIpPENEICHHUIO COJAEP)KAaHUS U IMOCTPOCHUS
npeaMeTa IMpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4YEOHBIX IEHCTBUM, MMEIOLINX
0a30Boe 3HAUEHUE JJIS PA3JIMYHBIX BUJOB JICATEIBHOCTH: PEIICHHUS MPOOIeM, MOUCKa, aHAIIN3a U
00paboTKH MHPOPMALMU, HEOOXOAMMBIX s TNPHOOPETeHHS OMNbITa MPAKTUYECKOH H
HCCIIEI0BATENbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.



B nmpakTtuke npenojiaBaHusi XUMHUH Kak Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl, Tak 1
Ha YPOBHE CpeJHEro oo1ero o0pa3zoBaHus, IpU ONPeAETICHUH COAePKATEIbHON XapaKTepUCTUKU
Lene u3ydyeHus IMpelMeTa HaIpaBJIEHHEM [EPBOCTENEHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3HaéTcss  (opMUpOBaHWE OCHOB XHUMHYECKOW HAyKM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTHUYECKOW JESITEIBHOCTH YEJOBeKa W KaKk OJHOI0 W3 KOMIIOHCHTOB
MHUpPOBOM KyJbTypbl. C METOAWYECKOM TOUKHM 3pEHHUs TaKOM MOAXOJM K ONpEAENICHUIO Lesen
U3yUYEeHHsI TTPEIMETa SBISIETCS BIIOJHE ONPaBJIaHHBIM.

CornacHo aHHOW TOYKE 3pEHHS TJIABHBIMH LIEISIMHM HM3YYEHHUS Mpeamera «XuMHs» Ha
6azoBoM ypoBHe (10 -11 xu1.) ssBASIOTCS:

. (dbopMHpOBaHHE CHUCTEMbl XMMHUYECKHUX 3HAHMM Kak Ba)KHEHIIEH cocTaBlsiolIei
€CTeCTBEHHO-HAy4YHOW KapTHHBI MUpPa, B OCHOBE KOTOPOIl JIe)KaT KIIIOUEBbIE MOHATHS,
(dyHIaMeHTalbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHUE U
MOHMMAaHHUE CYIIHOCTU JOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO XapakTepa,
03HaKOMJIEHUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHMUS,

. (¢bopMUpOBaHHE U pa3BUTHE MPEJCTABICHUA O HAyYHBIX METOJaX MO3HAHHS
BEIIECTB W XHMHUYCCKHX pPEaKIWH, HEOOXOMUMBIX [UISI TPHOOPETEHHS YMEHHU
OpPHECHTUPOBAThCS B MHUPE BEIIECTB W XHMHUYECCKHX SBICHHH, WMEIONIMX MECTO B
MIPUPOJE, B IPAKTUYECKON U TOBCEAHEBHOM )KU3HU;

. pa3BUTHE YMEHHH M CHOCOOOB JESTENbHOCTH, CBS3aHHBIX C HAONIOJICHHEM H
OOBSICHEHUEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIOJIEHUEM TpaBWil Oe30MacHOro
oOpariieHus! C BeIIeCTBAMHU.

Hapsiny ¢ »TuM, copeprkaTesibHasi XapakTepUCTUKA Lesied U 3a/1a4 U3Y4YeHUs MpeaMeTa B
porpamMMme o XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMH B
CUCTeMe cpeqHero oouiero oopasoBanus. CerofHs B MpenoiaBaHuy XMMUU B OOJIbIIEH CTETIEHU
OTHAETCs MPEANOYTeHNE MPAKTUYECKON KOMIIOHEHTE COJEpKaHUS 00yUYeHHsI, OpUEHTUPOBAHHOM
Ha MOJATOTOBKY BBITYCKHUKA OOIIE00pa3oBaTeIbHON OpraHu3allid, BIIAJCIONIET0 HE HabopoM
3HaHUW, a (YHKIMOHAJHHOW TPAaMOTHOCTBIO, TO €CTh CIHOCOOAMHM U YMEHHSIMH aKTUBHOTO
MOJTyYSHHSI 3HAHUH U IPUMEHECHHUS MX B PEATBHOM KHU3HH [T PEUICHAS TPAKTUIECKHUX 3a/1a4.

B cBi3u ¢ 9TUM mpH H3yYeHUH TMpenMeTa «XHMHUS» JOMUHUPYIOIIEe 3HAueHHE
MpHOOPETAIOT TaKKE LENN U 3a/1a41, KaK:

amantanusg  OOydYaloOmMXCSl K  YCJIOBUSIM — JIMHAMHYHO  Pa3BUBAIOIIErOCS  MHpa,
(dopMHpOBaHHE HMHTEUICKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X NPUMECHEHUEM;

¢dopmupoBaHue y OOyYarolIMXCs KIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUIN),
UMEIOIINX YHUBEpPCaIbHOE 3HAUEHHUE JJIS PA3IUYHBIX BUAOB JEATEIBHOCTH: PEHICHUs MpoOieMm,
MOWCKa, aHaiau3a W 00paboTkW uWHOOpPMAIUU, HEOOXOJMMBIX IS TMPUOOPETEHUS OIbITa
NeSTeNIbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU XHMMHUU, a TaKXKe JJIsi OLIEHKH C
MO3UIUI SKOJIOrMYECKOi 6€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHW3M YeJIOBeKa U MPUPOAHYIO CPEeIy;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX H TBOPYECKHX CIOCOOHOCTEH
00yYaromuxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpPETaTh HOBBIE 3HAHHMSA 110 XUMHH B
COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOIB30BaTh COBPEMEHHbBIE WH(POPMAIIMOHHbIE
TEXHOJIOTHH JIJIsl IOWCKA U aHAIK3a Y4eOHON W HAayYHO-TOMYJISAPHON HH(DOPMAIIMH XUMUYECKOTO
COJIepKAHUS;

(dbopMHpOBaHUE U PA3BUTHE y 00YUAIOIIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,



HAOMIOJATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYaromuxcsi yOeXIAEHHOCTH B TyMAaHHCTUYECKOW HampaBiIE€HHOCTH
XUMHHM, ©¢ BaXHOM pOJM B  PpEHNICHWM TJIOOAIBHBIX  MPOOJEM  panrOHAIBLHOTO
MIPUPOJIONIONBE30BAHMS, ITOMOJHEHUS SHEPreTUYCCKUX PECypCOB M COXPAHCHHS IPHPOIHOTO
paBHOBECHS, OCO3HAHWS HEOOXOJAMMOCTH OEpPEeKHOTO OTHOIICHUS K TPUPOAEC H CBOEMY
3JI0pPOBBIO, & TAKXKE MPUOOPETCHHUSI OIBITA UCTIOIH30BAHUS MOJYYCHHBIX 3HAHUH JJIsT PUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebGHOM 1utane cpegHero obmiero o0pa3oBaHUs HpeaMeT «XHUMHUs» 0a30BOTO YpPOBHS
BXOJUT B COCTaB MpPeIMETHON 001acTu « ECTeCTBEeHHO-HAYUHBIE IPEAMETHI.

OO01iee 4MCIO YacoB, OTBENEHHBIX [UISl M3YYEHHS XMMHU, Ha 0a30BOM YPOBHE CpPETHETO
obmero obpaszoBanus, coctapisieT 68 udacoB: B 10 kmacce - 34 uvaca (1 yac B Henmenmo), B 11
kiacce - 34 yaca (1 4ac B Hezeo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teoperuveckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipeamer opraHnyeckoi XUMuUU: €€ BO3ZHUKHOBEHHUE, PA3BUTHE M 3HAYEHUE B MOJYyUYECHHUH
HOBBIX BEIIECTB U MaTepHaioB. Teopusi CTpoeHUs opraHudeckux coequnennii A. M. bytieposa,
e€ ocHOBHble moJoxkeHus. CTpykTypHble (QOpPMYJIBl OpraHMyeckux BemiecTB. [omosnorus,
n3oMepus. XuMudeckas CBsI3b B OpraHMUECKUX COSUHEHMSIX - OAMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaaccu@UKauy OpraHndeckux BeuecTs. HoMeHknaTypa opranndeckux
COEUHEHUI (cucTeMaTHYecKas) M TpPUBUAIbHBIE HA3BaHHUA Ba)KHEUIIMX MpeACTaBUTENEH
KJIACCOB OPTraHUYECKHUX BEIIECTB.

DKCIepUMEHTAJIBHBIE METO/Ibl M3YUYEHMs BELECTB M UX IMPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu OpraHMYecKUX BELIECTB W MaTepHajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHUYECKUX BELIECTB, HAOMIOJICHME W OIHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJlICHUE, OOyTIMBaHUE U TOPEHHE).

Yraesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, T'OMOJOTMYECKHH paAn. MeTaH M 3TaH - MpoCTeilne
MPEJICTAaBUTENIN AaJIKaHOB: (U3NYECKUE U XUMHUYECKHE CBOICTBa (peakuuu 3aMelieHHs] U
TOpEeHMs ), HaX0XkKJIeHUE B PUPO/IE, MOTyUYeHHE U TPUMEHEHHE.

AJIKEeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUIN PsiA. DTUIEH U MPONWIEH - MPOCTEHIINE
MIPEJICTABUTENIN aJKEHOB: (U3MYECKHEe W XHMHYECKHE CBOMCTBA (peakuuu THAPUPOBAHUS,
rajlor€HUPOBaHNUs, TUPATALMU, OKUCIEHUS U MOJIMMEPHU3aLINN ), TOJIy4€HNE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaxKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pEe3HHBI.

ANKHMHBI: CcOCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psI. AUETHICH -
NPOCTEUIINN TpeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu THIAPUPOBAHUS, TATIOTCHUPOBAHMUS, THAPATAIINH, TOPEHHS ), TOTyUYEeHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3MYECKHE W XMMHUYECKHE CBOMCTBa (peakiuu
raJIorTeHUPOBAaHUSA M HUTPOBAHHUSA), TMOJyYCHHE M TpPUMEHEHHe. 10nyon: cocmas, cmpoewue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2aio02eHUpo8aHus U HUMpPOBAaHUs), noiyienue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTnyeckass CBA3b MEXAYy YIVIEBOJOPOJAMHU,
MPUHAJJICKAIIMMHU K Pa3IUYHBIM KJIacCaM.

[Ipupoanbie UCTOUHUKU YTIeBOJOpOooB. [IpupoaHblii ra3 U MonmyTHble HE(QTAHBIE Ia3bl.
Hedts u e€ nmpoucxoxaenne. CriocoOsl epepadoTku HeTH: MEPETrOHKA, KPEKUHT
(TepMHUYECKH, KaTaIUTHIECKUH), muposus. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTroJib ¥ IPOIYKTHI €ro MepepadoTKy.

OKClepUMEHTAIBHBIE METO/bl U3YUYEHMsI BELECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
oOpa3amMu IIacTMacc, KayuyyKoB M pe3uHbl, Koiekiuu «Hedptb» u «Yromey, MogenupoBaHue
MOJICKYJl YIJIEBOAOPOAOB U TaJlOTEHONPOM3BOJHBIX, IPOBEJCHUE MPAKTUYECKOW PpPabOThI:
MOJIyYEHUE 3TUIICHA U U3YUYEHUE €rO CBOMCTB.

PacuérHbie 3amaun.

Bolunicnenuss mo ypaBHEHHMIO XHMHYECKOM peakuuu (Maccol, 00bEMa, KOJIUYECTBA
MCXOIHOTO BELIECTBA WK MPOAYKTa PEaKIUH 110 U3BECTHBIM Macce, 00BbEMY, KOIIUYECTBY OJHOTO




U3 UCXOJIHBIX BELIECTB MJIM POJYKTOB PEAKIINN).

Kucaopoacoaep:kamue oprannyecKue coe{nHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M ATAHON: CTpOeHHE, (UINYECKUE U
XMMHYECKHE CBOMCTBA (peakluM C aKTUBHBIMU METallJIaMH, TaJlor€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHne. BonopoiHbie cBsA3M MeXAy MOJIEKYJIaMHA CIUPTOB. JleiCTBUE METaHOJIa U 3TaHOJIA
Ha OpPTaHH3M YeJIOBEeKa.

MHoroaroMHple CHUPTHL. ODTUICHIIUKOJIb M TJIUIEPUH: CTPOEHUE, (U3HYecKue u
XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMHU METAJUIAMH, KAaU€CTBEHHAsl peakliyus Ha
MHOTOAaTOMHBIE CHUPTHI). JlelicTBMe Ha opraHu3M deioBeka. [IpuMeHeHHe TiHIepuHa U
STUJICHTJIUKOJISL.

@DeHoM: CTpOSHHE MOJEKYJNbl, (U3NYECKUEe W XUMHUYECKHE CBOWMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue geHomna.

Anpnerunpl M kemonwvl. DopMmanbAerui, aleTanbIerui: CTpoeHHe, (U3NYecKue u
XUMHUYECKHE CBOMCTBA (peaklMHU OKHCIEHUS M BOCCTAHOBJICHHS, KauyeCTBEHHBIC PEaKIIUN),
MOJIyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYyCHasl KMCIOTHI:
CTpoeHue, pU3nIecKre 1 XMMUIECKHe CBOMCTBA (CBOMCTBA, OOIIME /IS Kjlacca KUCIIOT, PEaKIIus
sTepuduKalMm), TMoNydeHue U npuMmeHeHue. CTeapuHOBass U OJEMHOBas KHUCJIOTHI Kak
MIPEJICTaBUTENN BBICIIMX KAPOOHOBBIX KUCIOT. Mblla Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOJOIIlee ICHCTBHE.

CrnoxHble dQHUPBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MIpOIN3 CIIOKHBIX A(HUPOB.
Kupsl. I'maponus xupos. [IpuMenenue )xupoB. buonorudeckas poib KUPOB.

VYrneBosl: cocTaB, Kilaccu(UKaIys yriieBo1oB (MOHO-, IU- U TOIKUcaxapusl). Iroko3a -
NPOCTEHIIMKA MOHOCAaXapui: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbI, (U3UUECKUE U XUMHUYECKUE
CBOWCTBa (B3aMMoOJEHCTBHE € THApokcuaoM Menu(ll), okucieHue aMMUAuYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIeHHE, OpOXKEHHE TIIIOKO3bl), HAXOXXIEHHE B MPUPOJE,
pUMeHeHue, buonornyeckas poib. @otocunTe3. OpykTO3a Kak U30MeEP TIIIOKO3BI.

Kpaxman u nemnrono3a kak npupojHbie nojuMmepbl. CTpoeHue Kpaxmaia M LEJUIFJIO3bI.
duznyeckre U XMMHUYECKHUEe CBOICTBa Kpaxmaia (TUIPOIn3, KaueCTBEHHAs! PEAKIIHsI C HO/IOM).

DKCrepuMEHTAIbHbIE METOJbl M3Y4Y€HHUs BEUIECTB U HX INPEBpAIICHU: NpPOBEACHUE,
HAOJIIOJIEHUE M ONHUCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIUPTOB, Kaue€CTBEHHBIE
peakiuu OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE 3TaHosa okcuaoM Mmeau(l1)), MHOroaToMHBIX
COUPTOB (B3aUMOJICHCTBUE INHIIEpUHA C TUApokcuaoM Mmenu(l1)), ampnerunoB (OKHCIICHHE
aMMHaYHBIM pacTBopoM okcuaa cepebpa(l) um rumpokcumom wmenu(11), B3ammopeicTBue
Kpaxmana ¢ HOJIOM), MpPOBEACHHE NPAKTUUYECKOH pabOThL: CBOHCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérneie 3amaun.

Boluricnenuss mo ypaBHEHHMIO XHWMHYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOTO BEILIECTBA WM MPOAYKTa PEaKIUH 10 U3BECTHBIM Macce, 00BEMY, KOIIUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN).

A3oTcoaepKalue OpraHn4ecKue COeAMHEHUS.

AMUHOKHUCIOTBI Kak aM(QOTepHble OpraHMYecKue CcoequHeHus. Dusuueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha @puMepe IiunuHa). buonorumueckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak nmpupojHBIE BBICOKOMOJIEKYJISIPHBIE cOoelMHEHus. llepBuuHas, BTOpHYHAs U
TpeTUYHAsl CTPYKTypa O€nkoB. XUMHYECKHE CBOWCTBAa OEJIKOB: TMAPOJU3, ACHATYypalus,



KayeCTBEHHbIE PEeaKLUU Ha OEJIKH.

DKCHeprUMEHTATbHBIE METO/Abl M3YYEHHUS BEIECTB M HMX NpEBpAIlEHHii: HAOIIOJEHHE U
OIMCaHNE JEMOHCTPAIIMOHHBIX ONBITOB: JeHATypanusi OENKOB TpPH HarpeBaHWH, I[BETHBIC
peakuu OeIKOB.

BbIcOKOMOIEKY/ISIPHbIE COeTHHEHH S

OCHOBHBIC TIOHATHS XWMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHWI: MOHOMEp, MOJHMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIMMEPU3ALNU, CPEIHssI MOJIeKyJsipHas Macca. OCHOBHEIC
METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHHH - TIOJIMMEPU3AIUS U TTOJTUKOHICHCAITUS.

DKCcIepUMEHTaIbHBIE METO/Ibl M3YUYCHHUSI BEIIECTB W HMX IMPEBPAIICHUI: 03HAKOMJICHHE C
o0pa3uamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexpeaMeTHbIE CBS3HU.

Peanuzanusi MeXnpeaMeTHBIX CBsI3ed MpU M3y4eHMH opraHuyeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSL Yepe3 MCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYUHBIX IOHATHUH, TaKk H
TIOHSTHH, SBJISIFOIMXCS] CACTEMHBIMH /TSI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHSTHSA: SBJICHUE, HAy4HBIH (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHajdu3, CHHTE3, KJIacCU(UKAIMs, MEPUOANYHOCTh, HaOMIOJeHNEe, W3MEpEHue,
HKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dwusnka: Matepus, YHEPTHs, Macca, aToOM, SJICKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3MUYECKUE BEIWYMHBI M €IUHUIIBI
UX U3MEPEHUsI.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BEeIeCTBA (O€IKH, yTIeBOABI, KUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, MTOJIE3HbIE HCKOIIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoa0rus: NHIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTaHMS, MOIOIINE CPEJICTBA,
JIeKapCTBEHHbIE M KOCMETUYECKUE MPenapaThbl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KVIACC
OBIIASA U HEOPITAHUYECKASA XUMUA

TeopeTnyeckune 0CHOBbI XUMHUH

XuMudeckuil aneMeHT. AtoMm. Snpo aroMa, H30TOMBI. DJEKTPOHHas 00OJIOUKa.
DHEpPreTUYeCKue ypOBHH, MOTYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemeHnTsl. OCoOEHHOCTH
pacripesienieHus1 3JeKTPOHOB 10 OPOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX EPHOJIOB.
DneKTpoHHas KOH(UTYpALUs aTOMOB.

Ilepuonnueckunn 3axkoH u llepuogmyeckas cucrema XUMHYECKUX 3ieMeHtoB [[. M.
MenneneeBa. CBs3p nepuoaudeckoro 3akoHa u [lepuonuueckoil CHCTEMBl XMMHUYECKUX
anemeHToB JI. 1. MenneneeBa ¢ COBpEMEHHON TEOPHEHW CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIECTB
0 TPyIIaM | NepruojaM. 3HaueHne IEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHUMHUYEcCKas CBS3b. BHIBI XUMHUYECKON CBs3M (KOBaJIEHTHAs
HEeMNoJIsipHasi W TOJsIpHAasi, MOHHAsA, MeTajndeckas). MexaHu3smbl 00pa3oBaHUS KOBaJCHTHOM
XUMHUYECKON CBsIi3W (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BomoponHas cBs3b. BameHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKuciaeHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IMOCTOSIHCTBA COCTaBa



BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOICTBAa BEUIECTB OT THUIA
KPUCTAJUIMYECKON PELIETKHU.

[lonsTHe o0 qucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILIECTBA B pacTBOpE.

Knaccudukanmst HeopraHwmdeckux coeauHeHud. HomeHknaTypa HeEOpraHUYECKHUX
BemecTB. ['eHeTHYecKass CBsSI3b HEOPTraHWYECKHX BEIIECTB, MPUHAMICKANUX K Pa3ITHUYHBIM
KJIacCaM.

Xumnueckas peaknus. Knaccupukanmuss XMMHYECKHX pPEaKIUid B HEOPraHWYECKOH |
OpraHUYeCcKON XMUMHUU. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBpaICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTUMBIC pEaKIUU.
Xumuueckoe paBHOBecue. DakTopbl, BIUAIOINIME HA COCTOSHUE XHUMHUYECKOTO PABHOBECHSI.
[Tpuauun Jle larense.

DnexTponutuyeckas aucconuanusa. CunbHble U crnadble 3nekTponuThl. Cpeaa BOTHBIX
pPacTBOPOB BEIIECTB: KHUCIAsA, HEUTpalbHasl, IEJTOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHMs] BEUIECTB M WX IPEBPAILECHMI: JEMOHCTpalus
tabmui «llepuomamueckas cuctema xumuueckux snemeHToB [[. M. MeHnneneeBa», uzyudeHue
MOJCJIC KPUCTAUTMYECKUX PEmETOK, HAOMIOIEHHEe W ONHMCAHWE JIEMOHCTPAIMOHHBIX |
71a00PaTOPHBIX OMBITOB (Pa3lIOKeHHWE TEPOKCHAA BOJOPOJA B MPHCYTCTBUH KaTaau3aTopa,
oTnpeJelIeHUEe Cpelibl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO WHAMKATOPA, PEAKIIMHU
MOHHOTO OOMEHA), MPOBEJCHUE MPAKTHUECKOH paboThl «BrusHue pa3nuuHbix (HaKTOPOB Ha
CKOPOCTb XUMUYECKON PEaKum».

Pacuérneie 3amaun.

Pacuérel o ypaBHEHUSIM XUMHUYECKUX PEAKIUi, B TOM YHCIIE€ TEPMOXHUMHUECKUE PACUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBas JOJIs BEILIECTBAY.

Heopranuveckasi xumus

Hemeramnbl. Ilonoxkenue HemetauioB B llepuoandeckoid cucTeMe XUMHUYECKUX
anemenToB JI. U. MennaeneeBa W OCOOCHHOCTH CTpO€HHs aTOMOB. (DU3NUYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPEe KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJJIOB (rajoreHoB, cepbl, a30Ta, (ocdopa,
yriiepo/ia ¥ KpeMHHUs) U UX COCTUHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIINUX KUCIIOT, BOJIOPOIHBIX
COCIUHEHHUI).

[IpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Merasmnsl. 1lonoxenue metaiuioB B Ilepuonuueckoi cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa. OcoOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000J04YeK aToMoB MeTaiioB. OOriue
¢busnyeckue cpoiicTBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXMMHUYECKUU PsJl HANpPsHKEHUN
METaJUIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kaldui, KaJIbIMK, MarHuH,
ATIOMHUHMIMA, IUHK, XPOM, HKeJle30, MEJIb) U UX COCTUHEHHIA.

O6mue cmocoOb! oTydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCNEPUMEHTAIBHBIC METOJbI M3YYCHHS BEIIECTB M WX TMPEBpalICHUN: H3yUYCHHE
KOJUICKIIMU «MeTauibl ¥ CIUIaBbl», 00pa3lioB HEMETAIIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIOZICHUE W OINHMCAaHUE JIEMOHCTPAI[MOHHBIX W JAOOPATOPHBIX OIBITOB (B3aUMOCHCTBUE
TUAPOKCHJIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT U IIEJI0Ue, KaueCTBEHHBIC PEaKIIUU Ha KaTHOHBI
METaJIJIOB).



PacuétHbie 3amaumn.

Pacu€Tbl maccel BemiecTBa WM 00bEMA Tra3oB MO W3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO W3 YUYaCTBYIOIIMX B PEaKIIMU BEIIECTB, pacdyéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIINU, €CITH OJTHO M3 BEIIECTB UMEET IMPUMECH.

XuMHA 1 )KU3Hb

Ponp xuMuu B oGecriedeHUN SKOJIOTUYECKON, YHEPTETHIECKON U THUIIEBOW O€30MacHOCTH,
pa3BuUTHU MeAUIUHEL [[oHATHE 0 HAYYHBIX METOaX IMO3HAHMS BEIIECCTB U XUMHUYECKUX PEaAKITHi.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX POMBIIUICHHOTO TIOTYYeHUS
Ba)KHEHIIIX BEILECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BaXKHEUININE CTPOUTENIbHBIC MaTepHuabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJIO, KepaMuKa, MaTepHalibl ISl SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpATIbHbIC yI0OpEHUSI.

XuUMHSL U 310pOBbE YEJIOBEKAa: IpaBWja HCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENAPATOB,
mpaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B TTOBCETHEBHOM JKU3HH.

MexXmpeaMeTHBIC CBSI3H.

Peanuzarus MexXnpeaMEeTHBIX CBS3CH MpU MU3yYECHUH OOIIECH M HEOPTaHMYECKOW XUMHUU B
11 kmacce oCymIeCTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHUH,
TaK W TOHSATUHU, SBISIIONIUXCS CHCTEMHBIMHU JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OOmue ecTeCTBCHHO-HAy4YHBbIC TOHATHS: HAy4dHBIA (DAaKT, TUIOTE3a, 3aKOH, TEOPHs,
aHaJIN3, CUHTE3, KJ1acCUpUKAIUS, IEPUOUIHOCTD, HaOI0IeHuE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOII,
pPaMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YpPOBEHb, BEIIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIMIMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kmerka, opraHu3M, SKOcHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIICCTB B OpTraHU3ME.

['eorpadus: MuHEpaIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOITAEMbIe, TOTLIUBO, PECYPCHI.

TexHonmorus: XUMHUYECKas MPOMBINIJICHHOCTD, MEeTaJUTyprus, MIPOU3BOCTBO
CTPOUTEIHHBIX MaTepHuasos, CEJIbCKOXO3AMCTBEHHOE MIPOU3BOICTRBO, MHIIeBas
MIPOMBIIIUICHHOCTh, (hapMalleBTHUECKasi TMPOMBIIUICEHHOCTh, TMPOU3BOJICTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATE€pUAJIOB, SJEKTPOHHAS MPOMBIIICHHOCTb,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOT'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYarOIIUMHUCS
IpoTrpaMM CpeIHEro o0Iero o0pa3oBaHUs (JMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuHo-mMeTonn4eckoil OCHOBOW sl pa3padOTKH IUIAaHHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
IpOTrpaMM CpeHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIM MOIXOI.

B cooTBeTCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHHUs IpeaMmera «XUMHs» Ha YpPOBHE CpeAHEro oobmero obpa3oBaHus
BBIJICJICHBI CIIEYIOIINE COCTABIISAIOIINE!

OCO3HaHHE OOYYarOIIMMUCS POCCUICKONW TpakJaHCKOH HMJIEHTHUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYue MOTHBALMU K 00y4EHHIO;

LIEJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHMX YOEXJIECHUH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOy4aroluXcs PYKOBOACTBOBATHCS B CBOEH JAESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKaMH, IMPUCYIIUMHU LEIOCTHOW CHUCTEME XHMMHUYECKOIO
o0Opa3oBaHws;

HAJIMYME TPABOCO3HAHMS HKOJOTHMUECKOW KYyJIbTYPHl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTb KU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOECHHS MNpeAMETa «XUMHUA» JIOCTUTAlOTC B EIMHCTBE
y4eOHON ¥ BOCIUTATEIbHOH JAEATENBHOCTH B COOTBETCTBUM € TI'yMaHUCTUYECKHMU,
COLIMOKYJIFTYPHBIMHM, JyXOBHO-HPAaBCTBCHHBIMU LIEHHOCTSIMH M HJCAJlaMU  POCCHICKOIrO
IpaXJaHCKOro OOIIecTBa, MNPHUHATBIMM B OOIIECTBE HOpPMamMH M IIpaBUJIaMH IOBEACHUS,
CHOCOOCTBYIOLIMMH MPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00yYaroIIuxcsl.

JIM4uHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «XUMHUS» OTpa)xaroT c(hopMHUPOBAHHOCTH
OTbITa IIO3HABATEJIBHOM M TNPAKTHYECKON JEeATENbHOCTH OOYy4YaloIUXCsl [0 pealn3aluu
NPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxxaaHcKoro BOCIMTAHUS:

0CO3HaHMA 00YYaIOIMMHCS CBOUX KOHCTUTYLMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY W IIPaBOIOPSIIKY;

IIPEICTABICHUSI O COLMAJIbHBIX HOPMAaxX M IPaBHIAX MEXJIMYHOCTHBIX OTHOIIECHUN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM AEATENBHOCTU MPHU CO3AAHUU YUEOHBIX MPOEKTOB,
peleHNH y4eOHBIX M TO3HABATEIbHbIX 33/1a4, BHIIOJHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apTyMEHThI APYTUX
IIPU aHAJIKM3€ Pa3IMYHbIX BUJIOB YUEOHOM! AEATEIbHOCTH;

2) maTpMOTHYECKOr0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K HCTOPHUYECKOMY M HAyYHOMY HAcJIEUI0 OTEYECTBEHHOU
XUMUY;

YBaKEHHsI K IPOIECCY TBOPYECTBA B OOJIACTH TEOPHUH W MPAKTUYECKOTO MPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHsS HAYKH €CTh PEe3yJIbTaT JJIUTEIbHBIX HAOIIOICHUH,
KPONOTJIMBBIX SKCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPpy/Ja YUEHBIX U IIPAKTUKOB;



WHTEpeca M T[I03HABaTEJIbHBIX MOTHBOB B TIOJYYEHHH M TMOCIEAYIOIIEM aHalu3e
nH(GOpPMaIIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) XYyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OILICHHBATh CUTYAIINH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMU,  IPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATTbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEJICHUE U TOCTYNKHA CBOUX TOBAPHILEH C TO3HIIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECTBUNA ITUX MOCTYIIKOB;

4) ¢opmupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHMUS IIEHHOCTEW 370pOoBOro M 0Oe30macHoro ooOpasza >KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOnrofeHus MpaBui 0€30MacHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, MOBCEAHEBHOMN
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

MMOHMMAHMUS LIEHHOCTH TMpaBWJI WHJIUBUIYAJBHOTO M KOJUIEKTMBHOIO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJCACTBUI W HENPHUATHS BPEIAHBIX MPHUBBIUCK (YIMOTPEOICHUS aIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  y4eOHO-HCCIICIOBATEILCKON  JCSTEILHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKUX 3aJad COLUATbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

yBa)XXEHUS K TPYILY, JIOISIM Tpyia U pe3yibTaTaM TPyAOBOH JeATeIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MHAMBHIyalIbHOM TpaeKTOpuu o0pa3oBaHus, Oyaymuiei npodeccuu u
peannzanuy cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM
K XMMUH, UHTEPECOB M MOTPEOHOCTEH 00IIIEeCTBA;

6) 3K0JI0THYeCKOro BOCIIMTAHMS:

9KOJIOTUYECKH 1IETIECO00Pa3HOT0 OTHOUIEHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KM3HHU Ha 3emie;

MMOHMMAaHHUS TI00ABHOTO XapaKTepa dKOJIOTUYSCKUX MPOOIeM, BIUSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATIBHOM CPELBI;

OCO3HaHUsI HEOOXOJUMOCTH UCTIOIh30BAHUS JTOCTIKEHUH XUMUU JJIsl PEIISHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOTO HETPUATHS JEHCTBUM, MPUHOCAIIMX BpEa OKpPYXAloIlel MPHpPOAHOI cpene,
YMEHHS MPOTHO3UPOBATH HEOIArOMPHUSATHBIE IKOJIOTUYECKUE IMOCIEICTBUS MPEANPUHUMAEMBIX
JNEWCTBUM U NMPEOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO SKOJOTMYECKOTO MBIIIICHHS, SKOJIOTHYECKON KyJbTYpbl, OIBITA
NESTETPHOCTH  DKOJIOTMUECKOW  HAMpaBJIEHHOCTH, YMEHHsS pPYKOBOJCTBOBAaThCI HMH B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOU M COITMATIBHOM MIPAKTUKE, CIOCOOHOCTH U YMEHHSI aKTHBHO
MIPOTUBOCTOSATH UIACOIOTHH XeMo(oOouw;

7) UEHHOCTH HAYYHOI'O MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKY;



MOHUMAaHUs CcrenupuKd XUMHUM KaK HayKd, OCO3HaHHs €€ poiau B (HOpMUPOBAHHUU
paIoOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU IEJIOCTHOTO MPEJICTaBICHHUS 00 OKPY’KaIoLIEM
MHpE KAaK O E€AMHCTBE MPUPOJbI M 4YEJIOBEKAa, B IMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEN M
peIeHrH MPoOJIeM COXPaHESHHS IPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHOW IMBWJIM3ALMH: B €&
IYMaHUCTHYECKON HAINpaBICHHOCTH M BA)KHOM POJM B CO3/JaHUM HOBOM 0a3bl MaTepUalbHOMN
KYJbTYpPBI, PEIICHUN TIO0AIBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHS YEIOBEUYECCTBA - CHIPHEBOM,
SHEPreTHYECKON, TMHIEBOM U DKOJOTMYECKON O€30macHOCTH, B Pa3BUTHH MEIHIIMHBI,
00eCTneYeHNN yCIOBUI YCIEIIHOTO TPYyia M 3KOJOTUYECKH KOM(OPTHOH JKU3HH KaKJOTO 4YJIeHA
0011IecTBa;

€CTECTBEHHO-HAaYYHOU I'PAMOTHOCTH: IIOHUMAaHUs CYLIHOCTA METOJIOB IO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh MOJMydyaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMs SBIICHUH OKPYKAIOIIEr0 MHUpPAa U MPOUCXOAAIIUX B HEM H3MEHEHHI,
yMeHHs AefaTh 000CHOBAHHBIE 3aKIIIOUEHUSI HA OCHOBE HAayYHbIX (PAKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO TIOJTYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCTIOIB30BaTh XUMUYECKHE 3HAHUS JIJIsI PEUICHUS PooieM
B PEAIbHBIX KU3HEHHBIX CUTyalUAX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJIYyYCHHMIO HOBBIX 3HAHMH 10 XHMHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOGHHOCTSM TpyAa B pa3nuyHbIX cdepax npodecCHoHaATHHON
NEeATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yibTaTbl OCBOEHHSI y4eOHOro mnpeamera «XUMHsD» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAOT:

3HaYUMble JJIs1 (DOPMHUPOBAHHUS MHPOBO33PEHHS OOYYAIOUIIUXCS MEXIUCIUILTHHAPHBIE
(MeXIIpeIMETHBIE) 00IIEHAayUHbIE TIOHATHUS, OTPAXKAIOIIKME 1IEIOCTHOCTh HAYUYHOM KapTHHBI MUpa
u CHCI_H/Iq)I/IKy MCTOZOB IMO3HAHMS, UCIIOJIBb3YCMbBIX B CCTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO,
SHEprus, SBJICHHE, MPOIeCC, CUCTEMa, HAYUYHBIM (akT, MPHUHIUI, TUMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0OBAaHUE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJIbHBIE yueOHbIe NeicTBUS (To3HaBaTebHbIE, KOMMYHHKATHUBHbBIE,
perynsTuBHble), oOecrneunBapmue QopmMupoBaHue (QYHKIMOHANBHOM TPAMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMU 00y4arOIIUXCS;

CHOCOOHOCTh ~ OOY4YaIOIIMXCS ~ UCHOJB30BaTh  OCBOGHHBIE  MEXIAUCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHHUS W YHUBEpCalibHble Y4eOHble JAEWCTBHUA B IO3HABATENIbHON U
COLIMAJIBHOM ITPaKTHKE.

MeranpeamMeTHbie pe3yiabTaThl OTPAKAIOT OBJAJCHUE YHHUBEPCAIBHBIMU y4eOHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMUA Z[GﬁCTBI/ISIMPI.

OBi1ajieHHe YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 0a3oBble JJOrHYeCKHE IeliCTBUS:

CaMOCTOSTENILHO (DOPMYIHPOBATh W aKTyaJlH3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OTIpEeAENATh LEeIH AEATeIbHOCTH, 3aj]aBas MapamMeTpbl M KPUTEPUU UX JOCTIKEHUS,
COOTHOCHUTH Pe3YJIbTaThl AEITEIbHOCTHU C MIOCTABICHHBIMU LIETSMU;



WCIOJIb30BaTh MPH OCBOCHHM 3HAHHI NPUEMBI JIOTUYECKOTO MBIIIJICHUS - BBIACIATH
XapakTepHble MpPHU3HAKM TIOHATUH W YCTaHAaBIMBaTh MX B3aHMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIIME OHATHUSA 1J11 00BSICHEHUS OTJENIbHBIX (DaKTOB U SIBJICHMUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(UKAIIMN BEIECTB M XUMHUYCCKHX PEAKIIHIA;
YCTaHABIIMBATh IPHYUHHO-CIICICTBEHHBIC CBS3U MEKY N3YIaeMbBIMU SIBJICHUSMH, CTPOUTH
JIOTUYECKHE pacCyKAcHUs (WHAYKTUBHEIC, IEAYKTHBHBIE, 10 aHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MTPOTUBOPEUUS B pACCMATPHUBACMBIX SBIICHUSAX, (DOPMYITHPOBATH BBIBOIBI U
3aKIIIOYCHUS;

MPUMEHSITh B MPOIIECCE MO3HAHUS, UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeTH, TIPe0Opa3OBLIBATh MOJICIbHBIC MPEACTABICHUS - XUMUYECKHI 3HAK (CHMBOJ) 3JIEMEHTA,
XuMuueckas Qopmyna, YypaBHEHHE XUMHUYECKOW peakluud - TPU PEIICHUH y4eOHBIX
MO3HABATENbHBIX U MIPAKTHYECKUX 3a7a4, MPUMEHSATh Ha3BaHHbIE MOJEIbHBIC MTPEICTABICHHUS [T
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIEA0BATENbCKHE HeHCTBUSI:

BJIaIETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIUii;
(bopMyIHpOBATH TETTH U 33191 MCCIICIOBAHNUS, HCIIOJB30BATh MOCTABICHHBIC M CAMOCTOSITEIIHHO
c(hopMyJIMPOBAHHBIC BOIIPOCHI B KAY€CTBE HHCTPYMEHTA ITO3HAHUS M OCHOBBI I (DOPMUPOBAHHS
THITOTE3bI 110 TIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITCILHOTO TUTAHUPOBAHHSI W TPOBEJCHUS YUCHHUSCKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOMIOAATh 32 XOZOM IPOIECCa, CaMOCTOSITEIBHO
MPOTHO3MPOBATh €ro pe3ylbTaT, (OpMyIUpOBaTh OOOOIICHHS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAaHHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJEIAHHOMN
pabore;

MpPHOOpETaTh OMBIT YYEHUYECKOW MCCIEOBATEIbCKOM W TPOEKTHOW AesTeNbHOCTH,
MPOSBIISATE CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peLICHHs
MPAKTUYECKUX 3aJ[a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB IMO3HAHUSI.

3) pabora ¢ undgopmanueii:

OPUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHHKAX WHGOpManuu (HAYIHO-TIOMYJISIpHAS
JUTEepaTypa XUMHYECKOTO COJIEp)KaHWs, CIpaBOYHBIE TIOCOOMs, pecypcsl MHTepHeTa),
aHAIM3UPOBATh HH(DOPMAIMIO PA3TUYHBIX BUIOB H (OPM TPEICTABICHHUS, KPUTHUICCKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMyIMpOBaTh 3ampOChl W MPUMEHSTH PA3WYHBIE METOJbI TPU IOWCKE U 0TOOpe
uHpOpMaIMK, HEOOXOAUMOU JIJIsl BBITIOJTHEHUS yUeOHBIX 3a/1a4 ONPeAeNEHHOrO TUTIA;

MPUOOPETaTh OMBIT HCIOIH30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOHMpaTh ONTUMAaNbHYI0 (OpMy MpecTaBieHus UHGOpMaIUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

WCIOJIb30BAaTh HAYUYHBIM S3bIK B KauecTBE CpeICTBAa IMpH paboTe ¢ XUMHUYECKOH
nHopmaImen: NPUMEHITh MEXIpeaAMeTHbIe ((pu3nyeckne W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, hOpMYyIIbl, a00OpEeBHATYPHI, HOMEHKIIATYPY;

WCTIOJIB30BATh M IMMPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.
OgiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JA€fCTBUSIMH: 337aBaTh BOIIPOCHI 110
CYIIECTBY 00CYKIaeMO# TEMBI B X0JI€ IUAJIOTa U/WIIN TMCKYCCHH, BRICKA3bIBATh UJIEH,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KESHHON 3a/1auu;

BBICTYIIATh C TPE3CHTAlMEH pEe3yNbTaTOB MMO3HABATEIHHOW NEATEIHHOCTH, MOTyYEHHBIX
CaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHUKAMH TIPH  BBIMOJHEHUH XUMHUYECKOTO



OKCTIEPUMEHTA, TPAKTHYECKOH pabOThl 1O WCCIEIOBAHHIO CBOMCTB H3yYaeMbIX BEIIECTB,
peanuzanmuyu y4eOHOTO HpoekTa U (hopMyIMpPOBaTH BBIBOJBI IO PE3yJIbTaTaM HPOBEAEHHBIX
MCCIIeJOBAaHUN Ty TEM COTIIACOBAHUS MO3HUIHUI B X0/1€ 00CYKAEeH!US 1 0OMeHa MHEHUSIMH.

OgJiaieHnne YHHBEPCAJIbHBIMH PeryJissTUBHBIMH IeHCTBUSIMU:

CaMOCTOATENIFHO IIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO NESTEIBHOCTD,
ompenenss e€ 1eNd W 3aJadd, KOHTPOJIMPOBATH W MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeJUlaraeMblii aITOPUTM JICHCTBUI TPU BBIOJHEHUHM yYEOHBIX M HMCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Hanbosee 3PpPEeKTUBHBIA CIOCO0 MX pEIIeHUs ¢ YYETOM IMOyUYeHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEHM JEATEIBHOCTM HA OCHOBE caMoOaHalu3a |
CaMOOLICHKHU.

INPEIMETHBIE

PE3YJIBTATHBI 10 KJIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XuMUs» O0TPaXKaroT:

c(OPMHPOBAHHOCTH MPE/ICTABICHUI 0 XUMUYECKON COCTABIISAIONIEH €CTeCTBEHHOHAYYHOMH
KapTUHBl MHUpA, POJIM XMMUHU B MO3HAHUU SIBICHUH NPUPOIbI, B (POPMUPOBAHUU MBIIIJICHUS U
KyJIbTYpbl JHYHOCTH, €€ (YHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOOUMOM ISl pelIeHHs
MPAKTUYECKUX 3a7a4 U HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOW XMMHYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJATrAOIINeE
MOHATHUS (XMMHUYECKUN DIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKyJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XUMHUYECKasl CBf3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpal€HHasl), MOJIb, MOJISIpHAasT Macca, MOJSpPHBIH OO0BEM, YIVIEPOJHBIH  CKEJeT,
(byHKIMOHATBHAS TPYINA, PAaTUKaN, H30MEpHUs, H30MEpPbI, TOMOJOTMYECKHH psJl, TOMOJIOTH,
YIJIEBOJOPOBI, KUCIOPOJ U a30TCOAEpKALIUE COCIUHEHHUs, MOHOMED, IOIUMEDP, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. bBymiepoBa, 3aKkOH COXpaHEHHMS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHMUs, JIEXKAIIUE B OCHOBE ITOHUMAaHUs
MPUYUHHOCTY U CHCTEMHOCTH XUMHUYECKHX SIBJICHHM, (DaKTOIOTHUECKHe CBEJEHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUHU U 0€30MacHOM MCIOJb30BaHNN BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOMU JEeSTEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBISIBJIATH XapaKTepHble MPU3HAKU MOHATUN, YCTaHABIMBATh
MX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE ITOHATHS IIPU ONMCAHUM COCTAaBa, CTPOCHHUS U
MPEBPAILLICHUI OPraHUYECKUX COCTUHEHU;

Cc(OPMHPOBAHHOCTh YMEHHH HCIIOJB30BaTh XMMUYECKYI0 CHMBOJIMKY JUIS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (HOpMYsT OPraHNYECKUX BELECTB
U YPaBHEHUM XMMHUYECKMX PEaKLMW, U3rOTaBIMBATh MOJEIU MOJIEKYJl OPraHUYECKUX BEIIECTB
JUTSL WITIOCTPALMU UX XUMHYECKOTI0 U IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI yCTaHABIMBATh NMPUHAIJICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K OINpeNel€HHOMY Kiaccy/Tpylie COeAMHEHUM
(YyrneBomopoapl, KHUCIOPOJ M  a30TCOAEPXKAIUE  COSAMHEHHS, BBICOKOMOJIEKYIISIPHBIE
COEMHEHMs), JaBaTh MM Ha3BaHus Mo cucteMatuueckoi HomeHkinarype (IUPAC), a rtakxke
MPUBOJIUTH TPUBUAJIbHBIC HA3BAHUSA OTAEIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMUJICH,



alleTUJIeH, STWICHIVIMKONb, TIHUIEpUH, (GeHod, (QopMalbaerus, ameTaibAerui, MypaBbHHAS
KHUCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAs KUCJIOTAa, CTEapUHOBAs KHUCIIOTA, INII0OK03a, (PPyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHJbl XUMHUYECKON CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIE U KpaTHBIE);

C(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPHU CTPOSHHS OPTaHUYECKUX
BeuiecTB A. M. bytiiepoBa 111 00BsICHEHUS! 3aBUCUMOCTU CBOWMCTB BELIECTB OT HMX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHUE, (UBNYECKHE W
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJICTABUTENIECH PAa3INYHBIX KJIACCOB OPraHUYECKUX BELIECTB
(MeraH, 9TaH, ATHWIEH, MPOIWJICH, aleTuieH, OyraaueH-1,3, MerunOyranueHn-1,3, OeHzodn,
METaHOJ, 3TaHOJI, TUJICHTIUKOIb, TIUIEPHUH, (DEHOI, alleTalbleru], MypaBbiUHas M YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, IeJUII0JIo3a, AaMHHOYKCYCHAas KHCJIOTa), WLTIOCTPUPOBATh
TeHETUYECKYIO CBS3b MEXAY HHUMHU YPaBHEHHMSMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIHHI C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HWCTOYHHKHU YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPONHBIM ra3, yrojb), CHOCOOBI MX NEepepabOTKM M TMPAKTUYECKOE NPUMEHEHUE
IIPOJYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCT, YMEHUH TMPOBOJWTH BBIUYMCICHUS 1O XHUMHUYECKHM YpPaBHEHUSIM
(maccpl, 00bEMaA, KOJMYECTBA MCXOJHOTO BEUIECTBA WJIM IPOIYKTa PEAKLUH IO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIHN);

c(OPMHPOBAHHOCTh YMEHUHN BIIQJETh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOJaX HAay4HOTO
MO3HAHUSI, HCIOJIB3YEMBbIX B XHUMHUM TP H3YUYEHUU BEUIECTB M XUMHUYECKUX SIBICHHUI
(HabnromeHue, W3MEpPEeHHe, HSKCIEPUMEHT, MOJETUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSI ISl IPUHSTHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIlIECTBaMU U MX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COONIOZATh MpaBHIa MOJb30BAaHUS XUMHUYECKOW MOCYIION H
mabopaTOPHBIM 00OPYAOBAaHUEM, a TAKXKE MPABHIA OOPAIICHHSI C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUIAHUPOBATh W BBHIMOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB MPH HAarpeBaHUH, MOJYYEHHE ITUJIEHA U U3YyUYEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEaKLUUU OpPraHUYECKHUX BELIECTB, JeHATypalus O€IKoB IpH
HarpeBaHUH, I[BETHbIC PEaKUU OEJIKOB) B COOTBETCTBUM C MPABWJIAMHU TEXHUKU OE30MACHOCTH
npy OOpallleHUH ¢ BEIIeCTBAaMHM U J1aOOpaTOPHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3yJIbTaThI
XMMHUYECKOI0 3KCIIepUMeHTa B (OopMe 3aluCd YPaBHEHUH COOTBETCTBYIOIIMX PEAKUUNA U
(GbopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AaHATU3UPOBATh XHUMHUECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CpelCcTBa MaccoBoil uHpopmanuu, UHTEepHET U IpYyrux);

c(hOpMHUPOBAHHOCTh YMEHUW COOJIFOJAaTh TPaBHIa OSKOJOTHUYECKH IIeJIecCO00pa3HOro
MOBEJCHUA B OBITY M TPYJIOBOM JEATEIBHOCTH B ILENSAX COXPAHEHUS CBOEro 3/0pOBbS H
OKpY>Karollled MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JIEHCTBUS Ha >KMBBIE OpraHU3MBI
OTNpeEeNEHHBIX OPraHMYEeCKUX BEIIeCTB, MoHMMAas cmbica mokazarens [1/JIK, moscHATe Ha
pUMepax CrocoObl YMEHBIICHHUSI ¥ NMPEAOTBPALICHNUS MX BPEIHOTO BO3JEHCTBHUS HA OpPraHU3M
YeJI0BEKA;

Ul O0YYalOIUXCs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBbS: YMEHHUE MPHUMEHSThH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOIaX O3HAHUS BEIECTB U XUMUYECKUX SIBICHUIA;



JUISL CJICTIBIX M CITA0OBUASIINX OOYYaIOIIUXCs: YMEHHE UCTIOIb30BaTh PENbe(PHOTOUCUHYIO
cuctemy obo3nauenuit JI. bpaiins mist 3anucu XuMU4ecKux Gopmy.

11 KJIACC

[IpenmeTHsie pe3ynbTaThl OCBOEHUsT Kypca «OOmas ©u HEOpraHWYecKas XHUMUS)
OTpaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOH COCTABIISIONIEH €CTECTBEHHO
HAyYHOW KApTUHBI MHpa, POJM XHMHUU B TO3HAHUM SIBICHUU TPHUPOIBI, B (GopMHpOBAHUU
MBILIUICHUS] U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJBbHOW TPaMOTHOCTH, HEOOXOTUMOH st
peleHus MPaKTUYECKUX 33]a4 U HKOJIOTMYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/10pPOBBIO
1 IPUPOJHOM cpene;

BJIAJCHUE CHUCTEMOM XHWMHUYECKMX 3HAaHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaoIINe
MOHTHUS (XUMHYECKUN AJIEMEHT, aTOM, U30TOI, S-, p-, d- 2JIEKTpOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0BEM, BaJIEHTHOCTh, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCJIEHUSl, XUMHYECKass CBA3b (KOBaJeHTHas, MOHHAs, MeTa/ulInyeckas, BOJOPOJIHAs),
KpUCTAJZIMYECKasl  pemérka, TUIBI XUMUYECKHX  pEakluil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHUECKAs] TUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON PEeaKIMU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TCOPHS IIMEKTPOIUTUUECKON
ayccounanuu, nepuoandeckuii 3akon [[. M. MenneneeBa, 3aKOH COXpaHEHHs MAcChl BELIECTB,
3aKOH COXPAHEHHs W INPEBPAIECHUS DHEPIHMM IPU XUMHUUYECKHX PEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHMM, MHUPOBO33PEHUECKHE 3HAHUs, JIEKAIIME B OCHOBE IOHMMAaHUS
IPUYMHHOCTU M CUCTEMHOCTU XUMHUUYECKUX SBJICHUH, (PaKTOIOTUYECKHE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJNyYeHUH U OE30MacHOM HCIOJIB30BAHUU BaKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U PAKTUUYECKOM J1eATEeTHbHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHS NMPHU ONUCAHUM HEOPTraHWYECKHUX
BEILIECTB U UX NPEBPALLICHHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY Ul COCTaBJICHUS
dbopMyT BEmIECTB M ypaBHEHHH XHUMHYECKHX pPEaKIWH, CHCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHX BEIIECTB (yrapHbli ras,
YIJIEKUCHIBIA Ta3, aMMHMaK, raméHas MU3BECTb, HEraul€Hasi M3BECTb, MUTbEBas COJa, MUPUT U
pyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUSI XUMHUECKUX
JJIEMEHTOB B COEAMHEHUAX Pa3IMUHOIO COCTaBa, BUJl XUMUYECKON CBsI3U (KOBAJICHTHAs, NOHHAs,
MeTaJuIMuecKasi, BOJOPOJHAsA) B COEIUHEHMSX, TUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasl, MOJIEKYJISIpHAs, WOHHAs, METaJIM4ecKas), XapakTep Cpelabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUII;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPHUHAJICKHOCTh HEOPTaHUYECKUX BEILECTB
[0 UX COCTaBY K OIpeNeIEHHOMY KJIACCy/TpyIie COeAMHEHUN (MPOCThIE BEIIECTBA - METAJUIBI U
HEMeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUbI, COIH);

c(OPMHPOBAHHOCT, YMEHHH pPACKpPBIBATH CMBICHI Tepuoamdeckoro 3akoHa JI. W.
MenneneeBa UM JEMOHCTPUPOBaTb €0  CUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCT, YMEHHMH  XapaKTepPH30BaTh JJEKTPOHHOE CTPOEHHE ATOMOB
XUMHUYECKUX JIEMEHTOB 1-4 nepuonos [leproauueckoil cucteMbl XUMHUYECKUX 1eMeHToB 1. M.



MenpeneeBa, HUCHONb3ys MOHATUA «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTUUYECKUE
YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB U HX
COEAMHEHMI Mo nepuojaM u rpynnaM [leproanueckoil cucteMbl XUMHYECKUX dieMeHToB /[l. H.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (ONUCHIBAThH) OOIIIE XUMUYECKHE CBOWCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHHE I€HETHUYECKOMN
CBSI3M MEXJy HEOPraHWYEeCKMMH BEIIECTBAMU C IOMOIIBI0 YpPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIUPOBATh XUMHUYECKUE PEAKIMHU MO PA3IUYHBIM
OpU3HakaM (YUCIy W COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY AJ(PQeKTy peakiuy,
M3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YJaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHUS PEAKIMH Pa3IUYHBIX TUIIOB, MOJHbIE
U COKpalll€HHbIE YPaBHEHUS PEaKIMNd MOHHOTO OOMEHA, YUYMUThIBas YCJIOBHS, MPU KOTOPBIX 3TH
peakuuy UayT 10 KOHLIA;

C()OPMHPOBAHHOCTL YMEHHUI NPOBOAMTH PEAKLMH, MOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHMYECKHX BEIIECTB, pPACIO3HABATh OMNBITHHIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pPaCKPBIBATh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MOCPEeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEaKIuf OT
pa3NuYHbIX (PAKTOPOB; XapakTep CMEIIEHUS XMMUYECKOTO DPABHOBECHS B 3aBUCHUMOCTH OT
BHeIlTHero Bo3aericTBus (mpuniun Jle [latensbe);

c(OPMHPOBAHHOCT, YMEHHUH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JeXKallue B
OCHOBE NMPOMBIIUIEHHOTO MOJIy4YE€HUs] CEpPHOM KHCIOThI, aMMHUaKa, a Takxke c(hopMUPOBAHHOCTD
IpeJCcTaBIeHUH 00 OOIIMX HAayYHBIX HMPUHIUMAX M HKOJOTHYECKUX MpoOiIeMax XHMHUYECKOro
IIPOU3BO/ICTBA;

C()OPMHUPOBAHHOCTL YMEHUIl NPOBOAMUTH BBIUUCIEHHS C HCIOJIb30BAHUEM IIOHATHS
«MaccoBasi JI0Ji1 BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHMH Ta30B MNpPU XHMHUYECKUX
peaxkuusix, Macchl BEIECTBA WK 00BbEMA ra30B [0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WK
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOTO () (eKTa peakinu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MAcChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOPMHUPOBAHHOCTh YMEHHI COONIOAATH MpPaBHUJIA MMOJB30BAHHUS XUMHUYECKON MOCYI0U U
1a00opaTOpPHBIM 00OPYJIOBAHUEM, a TAKKE MpaBHiIa OOPALICHUS C BEIIECTBAMUA B COOTBETCTBUH C
MHCTPYKLHSAMU 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHATH XUMHUECKUH SKCIIEPUMEHT
(pa3nokeHue MepoKCHAa BOAOPOAA B MPUCYTCTBUHM KaTalu3aTopa, OIpPEeNIEHHUEe Cpeabl
pPacTBOPOB BEILECTB C MOMOIIbIO YHUBEPCAIBHOTO MHAMKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHYECKOH peakluH, peakluy HOHHOIO OOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIEePUMEHTAIbHBIX
3agay no TemaMm «Metamel» U «HemeTtannel») B COOTBETCTBMM C MpaBWJIaMH TEXHHUKH
0€30MacHOCTH MpU OOpPAIEHUH C BEIECTBAMU U JIAOOPATOPHBIM 000PYIOBAaHUEM, IIPEJICTABIIATh
pe3ysbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (QoOpMe 3alUCH YPaBHEHMH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaThH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIU3UPOBATh XHMHUYECKYI0 HH(OpPMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBON KOMMYHUKaLUU, IHTepHET U apyrux);

c(OPMHPOBAHHOCT YMEHHMH COOJIIOJaTh MpPaBUIa HKOJOTHMUECKH 1IEJIeCO00pa3HOro



MOBEICHUA B OBITY M TPYIOBOM JEATEIHHOCTH B IENSAX COXPAHEHUS CBOErO 3/I0pOBbI H
OKpYy’Karolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA >KMBBIC OPraHU3MBI
OTpeieNIEHHBIX BEIIECTB, MOHUMAs cMbIch nokasarens [1/IK, moscHsATe Ha mpuMepax crocoObl
YMEHBIICHHUA U MPEAOTBPALICHHA UX BPECIHOT'O BO3)ICI>1CTBI/I$I Ha OpraHnuiM 4YC€JIOBCKaA,

JIIL 06yqa10H1chs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA: YMCHHC IIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOAax IMO3HAHHWA BEIICCTB U XUMHUYCCKUX ﬂBHeHHfI;

JUTSL CJICTIBIX M CTA0OBUASIINX O0yYaIOMIUXCSI: YMEHHE UCTIOIh30BaTh PEIbe(PHOTOUCUHYIO
cuctemy obo3nauenuit JI. bpaiuis muis 3anucu XumMudeckux GopMyL.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacos DJIeKTPOHHBIE
(uudgposrbie)
HaunMenoBanue pa3ieioB U TeM
Ne n/m Koutpoabnbie | Ipaktuueckne | 00pasoBaTenbHbIe
MPOrpaMMsbI Bcero
padoTbI padoTbI pecypcnl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHH
o [Ipenmer opraHMuecKOi XUMUU. TeoPI:ZI \ BuGorexa [IOK
. CTPOEHUS OPraHMUYECKUX COECUHEHUH A. httDs://m.edsoo ru/7f413368
M. byrtneposa
Nroro no pazaeny 3
httDs://m.edsoo.ru/7f413368
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6imorexa [IOK
' CrnoxxHbie 3UpbI https://m.edsoo.ru/7f413368
3.3 VYrineBoanl 3 1 bubnnorexa LIOK
https://m.edsoo.ru/7f413368
Hroro no pazneny 13
Pa3nes 4. AzoTcoaep kaniue OpraHu4ecKue cCoeJHHeHH
4.1 AMMHBI. AMUHOKHUCIIOTBL. benku 3 bubnnotexa LIOK
httDs://m.edsoo.ru/7f413368
Hroro no pazneny 3
Pa3znes S. BbicOKOMOJIEKYJ/JISIPHBIE COEIHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubsmorexa [IOK
https://m.edsoo.ru/7f413368
Hroro no pazneny )
OBIIEE KOJIMYECTBO YACOB I10 34 ) )
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11 KJIACC

I[TPOTPAMME

KosnuecTBo uacos JJIeKTPOHHBIE
(ungposbie)
HaumeHoBaHMe pa3/iesioB U TeM
Ne n/m Kontpoasusie | Ipakruueckue | 00pasoBaTeibHble
MPOrpaMMbI Bcero
padoThI padoTbI pecypcsl
Paznea 1. Teopernueckne 0CHOBbI XUMUM
Ctpoenne aToMoB. [leproamdeckuii 3ak0H bubinorexa LIOK
1.1 u HepI/IOZ[I/I‘IeCKaﬂ CHUCTEMA XUMHNUYECKUX 3 httDs://m.edsoo.ru/7f413368
anemenToB JI. 1. Menaeneera
1.2 Crtpoenue BemiecTBa. MHOTrOOOpasue 4 bubnuoteka [JOK
’ BEIIIECTB https://m.edsoo.ru/7f413368
bu6nmmoreka [JOK
1.3 XUMHYCCKHE PEAKIIUH 6 1 1 https://m.edsoo.ru/7f413368
Wroro no pazneny 13
Paznen 2. Heoprannueckasi xummusi
bu6mmoreka [IOK
2.1 Mertanbl 6 1 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
2.2 Hemerassl 9 1 1 https://m.edsoo.ru/7f413368
)3 CBsi3b HEOPTAHUUECKUX U OPTaHUYECKHUX ) bubnnoreka [JOK
‘ BEIIIECTB https://m.edsoo.ru/7f413368
Hroro no pazgeny 17
3.1 XuMus U )KU3Hb 4 buGnnorexa LIOK
httDs://m.edsoo.ru/7f413368
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 3
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IHOYPOYHOE INIVNTIAHUPOBAHME 10 KJIACC

KosmuecTBo 4acoB JJIeKTPOHHBIE
N nudposbie
°
- Tema ypoxa Beero Koutposasnsie | Ipakruueckue | 00pasoBaTesbHbIe
padoThI padoThI pecypchl

STHJIEHA U U3yYEHUE €r0 CBONCTBY httDs://m.edsoo.ru/7f413368
Ankanuensl. Byraauen-1,3 u MeTunOyTaaneH- bub6nuorexa [IOK

9 1,3. Tlosy4eHne CHHTETHIECKOTO KaydyKa 1 https://m.edsoo.ru/7f413368
PE3UHBI
AJIKUHBL: COCTaB U OCOOCHHOCTH CTPOCHHUS, bubnnorexa IIOK

10 TOMOJIOTHYECKUU PsiT. ATICTHIICH — 1 https://m.edsoo.ru/7f413368
MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB
B " bubnuoreka [IOK

BIYUCIICHUSI TT0 YPABHEHUIO XUMHYCSCKOU

11 1 https://m.edsoo.ru/7f413368
peakuuu

12 Apenbl: 6eH30J1 ¥ TOJTyOoJI. TOKCHYHOCTH 1 brbmiorexa LIOK
apeHoB https://m.edsoo.ru/7f413368

13 ['enernueckas cBsA3b yrieBOIOPOJIOB, 1 buonuoreka [JOK
MPUHAJISKALUX K PA3TMYHBIM KJlaccaM https://m.edsoo.ru/7f413368
[TprpoIHbIE HCTOYHUKH YTIEBOIOPO/IOB: bu6morexa IIOK

14 MPUPOJIHBINA Ta3 U Oy THBIE HE(TSHBIE Ta3bl, 1 https://m.edsoo.ru/7f413368
HEPTH U POIYKTHI €€ epepadOTKu
[IprpoaHbIE HCTOUYHKMKU YIIEBOJOPOIOB: bu6nuorexa IIOK

15 IPUPOIHBIN Ta3 ¥ IOMyTHBIE HE(TIHBIE Ta36L, 1 https://m.edsoo.ru/7f413368
He(Th U POAYKTHI €€ nepepaboTKu
Kontponbnast pabota mo pazaerny «Y bubmmorexa LIOK

16 1 1 https://m.edsoo.ru/7f413368
TJIEBOIOPOIBDY

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: METAHOI 1 bubnmrorexa [[OK

1 3TaHoj. BogopoiHas cBs3b

https://m.edsoo.ru/7f413368

18

MHuoroaToMHEIE CIIMPTHBI: 3TUJIICHIJIMKOJIb U

bu6mmoreka [JOK
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TITULEPUH httDs://m.edsoo.ru/7f413368

19 @DeHo: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U 1 bubmuoreka [JOK
XMMUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/7f413368
Anbreruasl: GopManbIaeri U aleTalbIeTHI. bubmorexa LIOK

20 A 1 https://m.edsoo.ru/7f413368

ETOH
buomorexa [JOK

OnHOOCHOBHBIE TIpE/IeNTbHBIC KapOOHOBBIE

21 . 1 https://m.edsoo.ru/7f413368
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI
[TpakTrueckas padota Ne 2. «CBoiicTBa bubmiorexa IIOK

22 . 1 https://m.edsoo.ru/7f413368
pacTBopa YKCYCHOM KHCIIOTBI»
- httDs://m.edsoo.ru/7f413368
KoHTponbHas paboTa o paszerny bubinorexa [IOK

29 «Kncnopoﬂcoﬂepmamne OpraHnYecKue 1 httpS ://m.edsoo.ru/7f413368
COETUHEHHS

30 AMWHBL: METHJIAMUH U aHUJIUH 1 bubmmorexa [IOK

https://m.edsoo.ru/7f413368

AMUHOKHCIIOTHI Kak aM(pOTEpHbIC brbinorexa [IOK

31 OpPraHHYECKUE COCTUHCHUS, UX 1 https://m.edsoo.ru/7f413368
onosornueckoe 3HaueHue. [lentuapt

32 benku kak npupoIHbIE BEICOKOMOJIEKYJISIPHBIE 1 bubmuoreka [IOK
COCTUHCHHUS https://m.edsoo.ru/7f413368

33 OcHOBHBIE TIOHSTHS XUMHH 1 bubnuorexa [JOK
BBICOKOMOJICKYJIIPHBIX COCTMHEHUH https://m.edsoo.ru/7f413368
OCHOBHBIE METOILI CHHTE3A bu6morexa IIOK

34 BBICOKOMOJIEKYJIAPHBIX COEIMHEHHUIA. 1 https://m.edsoo.ru/7f413368
[InacTmaccel, KaydykH, BOJOKHA
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11 KJIACC

Koan4yecTBo yacoB JJIeKTPOHHBIE
N uudposbie
n/-n Tema ypoxa Beero Koutponbnpie | IMpaktuueckne | 00pasoBaTeibHbIe
padoThI padoThI pecypchl

Knaccuduxanus 1 HOMEHKIaTypa bubamnorexa [IOK

4 HEOPraHUYECKUX COeTUHEHN. I eHeTHUeCKast 1 https://rn.edsoo.ra/7f413368
CBSI3b HEOPTAaHMYECKUX BEIICCTB, Pa3IHMYHBIX
KJIaCCOB
Krnaccuduxanus XUMU4eCKUX peakiuii B bu6mrorexa IIOK
HEOPraHUYECKOM U OPraHMYECKON XUMUH. https://rn.edsoo.ra/7f413368

8 3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH 1
COXpaHEHHs U MPEBPAICHUS SHEPTUH TIPH
XHUMHUYCCKHX PEaKIHIX

9 Ckopoctb peakiun. OOpaTuMbIe peakiiiu. 1 bubmnoreka [JOK
XUMHUYECKOE PaBHOBECHE https://rn.edsoo.ra/7f413368
[Mpaktudeckas padora Ne 1. « Brustane bubmmoreka IIOK

10 pa3uyHbIX (PAaKTOPOB HA CKOPOCTh 1 1 https://rn.edsoo.ra/7f413368
XUMHYECKON PEaKIIUN»
DiekTpoauTHyecKas guccormanus. [lorstue o buoaunoreka [JOK

11 BOI0poJHOM noka3zatene (pH) pactBopa. 1 https://rn.edsoo.ra/7f413368
Peaxmiuu monHoro oomena. ['uaponus
OpPraHMYEeCKUX U HEOPTaHMYCCKHUX BEIICCTB
OKHUCIHUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. bubmmoreka IIOK

12 IToHsATHE 00 NMEKTPOJIU3E PACILIABOB U 1 https://rn.edsoo.ra/7f413368
pacTBOPOB COJIEH

13 KonTponbHas pabora no pasaeny 1 1 BH6H'HOTeKa HOK
«TeopeTrueckre OCHOBBI XUMHI https://m.edsoo.ra/7f413368
Mertasuiel, ux nojoxenue B [lepuoauueckoit bu6moreka [{JOK

14 CHCTEME XMMHYECKHX dieMenToB J1. U. 1 https://rn.edsoo.ra/7f413368

MeHieneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB.
OO6mme Gpuznueckre CBOMCTBa
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MCTAJIJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH s

buomuorexa [JOK

15
HanpsHKEHUH METaJlJIoB httDs://m.edsoo.ru/7f413368
XUMHUYECKUE CBONCTBA BAXKHEHIIIUX METAIIIOB bu6motexa LIOK

httDs://m.edsoo.ru/7f413368

)5 [IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX bu6mmoreka [IOK
COEJIMHEHU N httDs://m.edsoo.ru/7f413368
O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110 bu6nnoreka [IOK

6 TeMeE «Hemerauby. Brruncnenus 10! httDs://m.edsoo.ru/7f413368

YpaBHEHUSIM XUMHYECKHUX peaxuuit
TEPMOXHMHUYECKHE PACUETHI

ITpaktnueckas pabora Ne 3. «Pemenne bu6nuoreka LIOK

27 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TeME httDs://m.edsoo.ru/7f413368
"Hemeramisi"y»
KonTponbHas pabota no temam «MeTarmishy 1 bubmorexa IJOK

28 «HeMeTatIn httDs://m.edsoo.ru/7f413368

b9 Heopranuueckue n opraHuuecknue KUCIOTHI. bu6mmoreka [JOK
Heopranuueckue U oprannyeckue OCHOBaHUS httDs://m.edsoo.ru/7f413368
AmdoTrepHbIC HEOPraHUIECKHE U bu6morexa IIOK

30 OpraHuyecKue coeaunenus. ['eneTnueckas httDs://m.edsoo.ru/7f413368
CBSI3b HCOPTaHUYECKUX U OPTAHUIECKUX
BEIIIECTB
Postb XMHUU B 00€CIIEUEHHH YKOTOTHIECKOH, bubnunoreka IIOK

31 SHEpPreTHYecKoil U MHUILEBOH 6e30MacHOCTH, httDs://m.edsoo.ru/7f413368
Pa3BUTHU MEAUIIMHBI
[IpencraBnenus 06 OOIMMX HAYIHBIX bronunoreka [JOK

32 IPUHIHUNAX IPOMBIIIICHHOTO IOy YCHHS httDs://m.edsoo.ru/7f413368
Ba)KHEUININX BEIIECCTB

33 UesioBEK B MUpPE BEIIECTB U MATEPHUAIIOB bubnuoteka [JOK




httDs://m.edsoo.ru/7f413368

34

XuUMUA 1 300pOBbE YEIOBEKA

buomorexa [JOK
httDs://m.edsoo.ru/7f413368
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