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HNOACHUTEJBHASA 3AITUCKA

[Iporpamma mo XuUMHM Ha YpPOBHE CpeaHEro oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny, TpeOOBaHUHN K pe3yIbTaTaM OCBOCHUS
dbenepanbHOi 00pa3oBaTEIBLHON MPOrpaMMbl CPEeIHEro 00IIero oOpa3oBaHUS
(®OIT COO), mpeacraBneHHeix B  DenepanbHOM  rocyJapCTBEHHOM
obOpazoBarenbHoM cranaapre COO, ¢ yuérom Konnenuuu mnpenoiaBaHus
y4eOHOro npeamera «XuMus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoi
Qenepanyy, peanu3ylOUMX OCHOBHbIE O00pa3oBaTEIbHbIE MPOTPAMMBI, H
OCHOBHBIX NOJIOKEHHH «CTparerum pa3BuUTUs BOCHUTaHHs B Poccuiickoin
®enepanuu Ha nepuoa 10 2025 roga» (Pacnopsiokenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONPEIEICHUIO
oOmel crpateru OOy4YEHMs, BOCHHUTAHUS MW Pa3BUTHS OOyYaroIUXCs
cpeAacTBaMHu ydeOHOTOo mpeamera «Xumus» aist 10—11 kimaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KOHIENTyadbHble mnosiokeHus DdIrocCc COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€NieH, COJEp)KaHUsl, pPE3yJbTaTOB OOy4YeHUs U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, NoJIy4aemMoe BBITTYCKHUKAMH
00111€00pa30BaTeIbHON OpraHu3aly, SBISETCS HEOThEMIIEMOM YacThi0 MX
oOpazoBaHHOCTU. OHO CIYXXKHUT 3aBEPIIAIOLIMM H3TAllOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEW, MPHUCYIIHX
[IEJIOCTHOW CHUCTEME XHMHMUYECKOro o0pa3oBaHUS. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TPHUPOABI, (POPMUPOBAHUS MHPOBO33PEHUSI U OOUIEH
KyJbTYpbl YeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 37I0POBBIO M IPUPOAHOM cpefie. Peanuzyercss xumudyeckoe oOpa3oBaHue
00yuUaroIuXcs Ha YpOBHE CpeHEro o01ero 00pa3oBaHus CpeACTBAMUA yU€OHOTO
npeamera «XUMHs», COAEPKAHUE U IMOCTPOEHUE KOTOPOIro ONpPENECHbI B
porpaMMme Mo XHMHH C y49€TOM CHenu(UKUA HAYKH XUMUU, €€ 3HAUCHUS B
MO3HAHWW TIPUPOABI U B MATEPUATLHON >KM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0IMX UeNneld M TPHUHIMIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO0 POJb B
COBPEMEHHOW LIMBWJIM3AIMH, B CO3JAHUH HOBOM 0a3bl MaTepuaIbHOU KYJIbTYpHI.
Ona BHOCMT CBOM BKJIaA B (POPMHPOBAHUE PALUMOHAIBHOIO HAYYHOIO
MBIIUIEHHUS, B CO3aHUE LIEIOCTHOTO MPEACTABICHHS 00 OKPYKAIOLEM MUPE KaK
0 €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOPOe (GOPMUPYETCS B XMMUU HAa OCHOBE
NOHUMAaHHS BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHHUSA



B3aUMOCBSI3U MEXJy CTPOCHHEM BEIECTB, WX CBOMCTBAMH U BO3MOXKHBIMU
00J1aCTAMU TPUMEHEHUS.

TecHO B3anMOJIEMCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja
HEOTHEMJIEMON YacCThl0 MHPOBON KYyJIbTYpbl, HEOOXOIWMBIM YCIOBHEM
YCHEIIHOTO TPY/a M dKU3HH KaXKI0TO wieHa oomiecTBa. CoBpeMEeHHasi XUMUS KaK
HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HAIllpaBJICHA HA PELIEHUE
rJ100anbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKON, MUIIEBOM, SKOJIOTHYECKON O€30IaCHOCTH U OXPAHBI 3J0POBBS.

B coorBeTcTBUM C OOMIMMM LENSIMA M NPUHUUIIAMUA CPEJHEr0 OOIIEro
oOpazoBaHust cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI
YPOBEHb HM3yUY€HHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJTOTOBKY  OOydYaromuxcsi,  HEOOXOJMMYIO UM Il BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOUEHHS B KU3Hb COLIMYMA,
OPOJOJDKEHUS O00pa3oBaHUs B Pa3IMYHBIX O0JACTSX, HE CBS3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

Cocrapnsomumu  npeamMeTa «XuMUs» SABISIIOTCS 0a30Bble KypChl —
«Oprannueckas xumusi» U «OOIas U HEOpPraHUYECKas: XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP)KaHHSI KOTOPBIX SBJSIIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTEMa 3HAHUM M0 HEOPTaHWYECKON XUMUU (C BKIFOYCHHEM 3HAHUM U3 00IIei
XUMHUH) U opranndeckoit xumun. DopmupoBaHue JaHHOW CUCTEMbI 3HAHUHN MTPU
U3YYeHUH TpeiMeTa O0eCrneYrBaeT BO3MOXHOCTh PACCMOTPEHUSI BCEro
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanusi KypcoB — «Opranudeckast xumusi» u «OOmas u
HEOpraHuveckas: Xumus» cpopMupoBaHa B MpPOTrpaMMe MO XMMHUU HAa OCHOBE
CHUCTEMHOTO TOAXO/Ja K H3YUYEHHUI0 Y4YeOHOro marepuaia U OO0yCIOBJICHA
UCTOPUYECKH OOOCHOBAaHHBIM  Da3BUTHEM 3HAHUW HA  ONpEeIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHUM, a TaK)Ke Ha YPOBHE CTEPEOXUMHUUYECKUX U DJICKTPOHHBIX
MpeACTaBICHU O CcTpoeHuu BemiecTB. (CBeleHMs 00 H3y4yaeMbIX B Kypce
BEILECTBAX JIAIOTCS B PA3BUTHH — OT YIJIEBOJOPO/IOB J0 CIOKHBIX OUMOJIOTHYECKU
AKTUBHBIX COCIMHEHMU. B Kypce OpraHM4ecKOM XWMHM IOJTY4YarOT pPa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs TEPBOHAYAILHBIE
NPEICTABICHUS O XUMHUYECKOM CBS3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX
BEILECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT WX CTPOCHHS, O XHUMHUYECKOU
pEaKIuu.

[log HOBBIM yrioMm 3peHUsi B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl M3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuall U (PaKTOJIOTUYECKHUE CBEICHHS O BEIIECTBAX U



XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO1as U HeopraHuyeckast
XUMUS» 00YyYarolMMCA MPENOCTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOT0 3aKOHA C O0IIETEOPETUUECKUX U METOAO0JIOTHUYECKUX TTO3ULIMM,
rIIy0)ke TIOHSITh HMCTOPUYECKOE H3MEHEHHE (YHKIMHA OSTOTO 3aKOHA — OT
00001I1aro1IeH 10 OOBSICHSAIOMIEH U MPOTHOZUPYIOIICH.

Enunas cuctema 3HaHUHN O BAKHENIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUH, a TAKKE O XHUMHUYECKUX PEAKIMIX, X CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTEKaHus pomnoiHsiercss B Kypcax 10 m 11 kiaccos
AJIEMEHTaMHU COJIEpKaHUS, UMEIOIUMU KYJbTYPOJOTHYECKUA M MNPUKIATHON
XapakTep. OTH 3HAaHUSA CIOCOOCTBYIOT IMOHUMAHUIO B3aWMOCBA3M XHMHUHU C
IpPYTMMH HayKaMH, pacKpbIBalOT €€ pojib B MO3HABATEIbHONW M MPAKTUUYECKOU
JESTETLHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUS K IPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUH U TIPAKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOiemax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATh UH(POPMALIUIO U
MPUMEHATh €€ JUIsl TMOIMOJHEHUS 3HAHWM, PEIICHHs HWHTEIUIEKTyalbHbIX U
DKCIEPUMEHTAIBHBIX HCCIENOBAaTENbCKUX 3amad. B memoMm copep:kanue
y4eOHOTO TIpenMeTa «XUMUs» JaHHOTO YPOBHSI M3YUYEHHUS OPUEHTHPOBAHO Ha
(dopmMupoBaHuE y 00y4yaroUMXCs MUPOBO33PEHYECKON OCHOBBI JJIsl TOHUMAaHMUS
dunocodckux uaei, TaKuX Kak: MaTepuagbHOE €IMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM H
CTPOCHHUEM, IO3HABAEMOCTb MPHUPOAHBIX SBJICHUN MyTEM OHKCIIEPUMEHTa U
pelieHrss TPOTUBOPEUMM MEXJTy HOBBIMU (aKTaMd M TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUH 3KOJIOTHYECKUX MPOOJIEM,
a Takke NnpolieM cOepeKeHHsI IHEPreTHUECKUX PECYPCOB, CHIPbs, CO3JaHUs
HOBBIX TEXHOJIOTHI U MaTEpPUAJIOB.

B nnane pemeHus 3amad  BOCHUTAHUSA, Pa3BUTHUS W COUUAMA3ALUU
oOy4Jarouuxcsi MPUHATHIE MPOrpaMMON MO XMMHH TMOAXOAbl K OINpPEACIICHUIO
COllepKaHUs W TOCTPOEHUsl IMpeAMeTa MpeaycMaTpuBaloT (HOpMUpPOBaHUE
YHUBEPCAIbHBIX YUY€OHBIX JAEUCTBUHM, HMMEIOUMX 0a30BO€ 3HayYeHUE I
pPa3IMYHBIX BHUAOB JEATEIBHOCTH: PEIICHHS NpoOJeM, IMOUCKA, aHalu3a U
00paboTku  UHpOpMAIMU, HEOOXOAUMBIX JUIsi MNPUOOPETEHHUS]  OMbITa
MIPAKTUYECKOW M MCCIEI0BATEIbCKON NEATEIbHOCTH, 3aHUMAIOLICH BaXXKHOE
MECTO B [MO3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaK M Ha YPOBHE CpeaHero oOiero oOpa3oBaHUs, MPHU
ONPENEIICHUN COAECPKATENBHON XapaKTEPUCTHKU LENEH W3yYEeHUS IpEeIMeETa
HaIlpaBJI€HUEM TIEPBOCTENEHHON 3HAYMMOCTH TPAAMIMOHHO MPU3HAETCSH
(GopMUpOBaHUE OCHOB XHUMHYECKOW HAyKH Kak oOOJacTH COBPEMEHHOTO



€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKON TOUKH 3PEHHS TaKOH
MOAXOA K OIpPEACIICHUIO LeJled W3y4eHUs NpeIMeTa SBIIAETCS BIIOJHE
OIPaB/IaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUs IVIaBHBIMU LIEJIIMU U3YUYEHHS IperMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBISAIOTCA:

e (opMHUpOBaHHE CHCTEMbl XHUMHYECKHMX 3HAHUW Kak BakKHeHen
COCTaBJISIOLIEH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPa, B OCHOBE KOTOPOii
JeKaT KIYeBble NOHATHA, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE U MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
000011IeH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpUEN
UX Pa3BUTHUS U CTAHOBJICHMS;

e (dopMupOBaHHE U paA3BUTHE TMPEACTABICHUM O HAayYHbIX METOAax
NO3HAHMUS BEIIECTB U XHUMHUYECKUX peakUud, HEOOXOAUMBIX IS
IpUOOPETEHUs] yMEHUIM OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX
SBJICHUI, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKOMN U MOBCEITHEBHOU
KU3HH;

e Ppa3BUTHE YMEHUH U CIOCOOOB IEATEIbHOCTH, CBA3aHHBIX C HAOJIOIEHUEM
U OOBSICHEHHMEM XHMHUYECKOTO SKCIEPUMEHTa, COOIIOJCHHEM IPaBUI
0e301acHOro OOpaIeHUs C BEIICCTBAMH.

Hapsny c atum, copeprarenbHas XapaKTEpUCTHKA LIEJEH U 3a1a4 U3yUCHUS
npeaMeTa B MpPOorpaMMe M0 XMMHMHM YTOYHEHAa U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMH IPUOPUTETAMH B CHCTEME CPEIHETr0 O0OILero
oOpazoBanusi. CerojHsi B MpenoiaBaHuM XUMUU B OOJIbIIIEH CTENEeHU OTAAETCS
MPEeANOYTEHUE  MPAKTHUYECKOW  KOMIIOHEHTE  COJepKaHus  00ydeHwus,
OPUEHTHUPOBAHHOW Ha TOATOTOBKY BBIMYCKHUKAa 00II€00pa3oBaTEIbHON
OpraHM3aliy, BIAJCIONIET0O HE HAO0OpOM 3HaHUW, a (YHKIHMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU aKTUBHOTO TOJTYUYEHUS 3HAHUN
Y IPUMEHEHUS UX B PEAJIbHOM KU3HU JJIs PELICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3ydYeHUH MNpeAaMeTa «XHUMHS» JTOMHHUpPYIOIIEEe
3HaUYEHUE MPUOOPETAIOT TAKHUE LIEJIU U 3a]1auM, KaK:

azanTaius 00y4aroluxcs K yCJIOBUSAM IMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMUpOBaHUE  MHTEIJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0OOpa3oOBaHUIO,  COTPYAHHYECTBY,  CAMOCTOSTEILHOMY  TPUHSTHUIO
IPaMOTHBIX PEIIEHUN B KOHKPETHBIX >KMU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C
BELIECTBAMHU U UX NIPUMEHEHHEM,;

dbopMupoBanue y OOyYarONIMXCS KIIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIINI), MMEIOIMX YHHMBEpPCAIbHOE 3HAUEHHUE JUIsl Pa3IUYHbIX BHJIOB
NeATEeNbHOCTH: PEIeHUs Mpo0JieM, MOUCKa, aHaau3a u 00paboTKU HHPOpMaLUH,



HEOOXOAUMBIX IS TIPHOOPETEHUS OMbITAa JSATEIHLHOCTH, KOTOpas 3aHHMAacT
BOXHOE MECTO B TIO3HAHWHM XHUMHUH, a TaKXKE JIs OICHKA C TO3UIUI
AKOJIOTUYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMUYECKUX
MIPOIIECCOB HAa OPTaHM3M UYeJIOBEKa U IPUPOTHYIO CPENY;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yYarommxcs: CIHOCOOHOCTH CaMOCTOATEIHHO MPHOOpETaTh
HOBBIC 3HAHUS IO XMMHUHU B COOTBETCTBHUHU C >KM3HEHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMCHHBbIC WH(OPMAIIMOHHBIE TEXHOJOTHH JJIs TIOWCKa W
aHanu3a y4yeOHOM W HAyYHO-TIONMYJSIPHOM HMHQOpMaNuMud XHUMHYECKOTO
COJIepKaHUS;

dbopMupoBaHHE H PA3BUTHE Y OOYYAIONIMXCS AaCCOIMATUBHOIO U
JIOTUYECKOTO MBIILIEHUs, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEACHUHN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYalImMXCsid YOSKIEHHOCTH B TYMaHHUCTHYECKOU
HAIPaBJICHHOCTH XWMHUHU, €€ BaXHOW PO B PENICHWH TI00aTbHBIX MPOoOJeM
PaIMOHAIBHOTO TIPUPOIOIIONH30BAHUS, IOMTOJIHEHUS YHEPTETUIECKUX PECYPCOB
Y COXPAaHEHUS MPUPOTHOTO PABHOBECHSI, OCO3HAHMS HEOOXOIUMOCTH OEPEIKHOTO
OTHOUIEHUSI K MPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHUs OIbITa
UCTIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW IS TIPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBJICHUSIMH.

B yueObHOM miaHe cpegHero oOmero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOTO YpOBHS BXOJIWUT B COCTAaB MpeaMeTHoW obmactu «EcTecTBeHHO-
HAyYHBIC TTPEIMETHD.

OOmiee uyncno 4YacoB, OTBEACHHBIX IS M3YyYEHUS XWMHUH, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopazoBanus, cocrapisier 68 yacon: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 yac B Heeno).



COAEPKXAHUE OBYUYEHUSA
10 KJIACC
OPTAHMYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XMMUH

[IpeameT opraHM4ecKol XUMHUH: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYCHHE
B NIOJIyYEHHH HOBBIX BEIECTB U MaTEpHAIOB. Te€OpHsl CTPOEHUsT OPraHUYECKUX
coequHeHuit A. M. bytnepoBa, €€ oOCHOBHbIE NOJIOXKEHUS. CTPyKTypHBbIE
(dopMyJibl OpraHudeckux BemiecTs. ['oMonorus, nzomepus. XumMuueckast CBsi3b B
OpPraHUYECKUX COCMHEHUAX — OJUHAPHBIC U KPaTHBIE CBS3H.

IIpencraBnenne 0  KiIacCU(pUKALMKM  OPraHUYECKUX  BEIIECTB.
HomeHnknaTypa opraHnueckux coeJuHEHUH (CucTeMaTuyeckas) U TpUBHAJIbHbIE
HAa3BaHMs BKHEUIINX MIPEICTABUTENEHN KJIACCOB OPTraHUYECKUX BEILIECTB.

DOKCneprUMEHTAIbHBIE METOAbl M3YyYEHHs BEIIECTB M UX MPEBpPALICHUMN:
O3HaKOMJIEHHE ¢ oOpa3lamMl OpraHMYeCKHX BEIIECTB M MaTepuajlaMH Ha HUX
OCHOBE, MOJEIIMPOBAHUE MOJIEKYJ OpPraHMYEeCKHX BEUIECTB, HAONIOJCHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALIECHUIO OPraHUYECKUX
BEIIECTB [IPU HarpeBaHUH (IUIaBJIEHUE, OOYTIIMBAHNUE U TOPEHNUE).

Yriaesoaopoasl

AJKaHBl: COCTaB M CTPOECHHUE, TOMOJIOTMYECKHMU pAn. MeraH m 3TaH —
MPOCTEHIINE MPEICTABUTENN AJKAHOB: (PU3MYECKUE M XMMHYECKUE CBOWCTBA
(peakuuu 3aMelleHUsT U TOPEHHUsA), HAXOXKACHUE B NPHUPOAE, IOIYyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN PSJ. DTUIIEH U IPOIWIIEH —
NOpOCTEHIINE MPEACTABUTENN AIKEHOB: (PU3NYECKHME U XUMHUYECKHE CBOICTBa
(peakuuu TUIPUPOBAHUS, TAIOTCHUPOBAHUSA, TUIpaTallid, OKUCIEHUS U
MOJIMMEPHU3AINH), TOTYyYEHUE U TPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metuinOyraaueH-1,3: cTpoeHue, BaxxHeHIme
XUMHUYECKHE CBOMCTBA (peakius noaumepusanun). [loaydyeHne CHHTETUYECKOTO
KaydyKa 1 pE3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTMYECKUN psii.
AnernneH — NOpOCTEHINMH IPEACTABUTEND QJIKHHOB: COCTaB, CTPOCHHUE,
¢uznueckre M XMMHUYECKHE  CBOMCTBa  (peakuuu  TUIPUPOBAHMS,
raJIOreHUPOBAHUS, TUAPATALINH, TOPEHNUS), IOJTYyUYEHUE U TPUMEHEHUE.

Apensl. ben3zoun: coctaB, cTpoeHue, (U3MUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu rajJoreHupoBaHus U HUTPOBAHUS ), IOJTYyYEHUE U TpUMEHeHue. Tonyon:
cocmas, cmpoenue, @usuueckue U Xumuueckue ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), noaydeHue u npumeneHnue. TOKCUYHOCTH



apeHOB. ['eHeTHYecKasl CBSA3b MEXAY YIVIEBOAOPOAAMH, NPUHALJIEKAIIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHbIE UCTOYHUKK YIIEBOAOPOAOB. IIpUpoaHbBI ra3 U MOMyTHBIE
Hedrsabie Tazpl. HedTs 1 €€ npoucxoxaenne. CriocoOs! nepepadboTku HePTH:
NEPEroHKa, KPEKUHT (TEPMHUUECKUH, KAaTaTIUTUYECKUii), muposiu3. [IpoayKThl
nepepadoTku HeTH, UX TPUMEHEHHE B TPOMBIIIUIEHHOCTHU U B ObITY. KaMeHHbIH
yroJib U MPOAYKTHI €ro nepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHS BEIIECTB W MX NPEBPAILICHUN:
O3HAKOMJIEHME € O0pa3laMy IUIAaCTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpts» u «Yromp», MOIEIUPOBAHHE MOJIEKYJ YIJIEBOJOPOJOB U
TaJIOTeHONPON3BOHBIX, TPOBEJACHUE MNPAKTUYECKOW paboThl: TMOTyYCHUE
ATUJICHA U U3YyYEHUE €TI0 CBOWCTB.

Pacuérnbie 3agaumn.

Boluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIH NMPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOJTYKTOB PEAKIINH).

Kuciiopoaconep:kamue opraHu4eckKue coeJMHHEHU

[IpenenbHble OOHOATOMHBIE COUPTHI. METaHON W 3TAHOJI: CTPOCHHUE,
dusznueckrue U XUMHUYECKHE CBOMCTBA (peakiWu C aKTUBHBIMH MeETallJlaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), TNpUMEHEHHE. BoaopoaHbie CBA3UM MEXIy
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAHOA U 3TAHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroaroMHbl€ COUPTHI. DTWICHIVIMKOJIb W TJMUEPUH: CTPOCHHUE,
buznyeckue M XUMHUYECKHE CBOWCTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJlJlaMU, KAQUYECTBEHHAsl peaKkiusi Ha MHOTOATOMHbIE CUpTHI). JleiicTBue Ha
OpraHu3Mm 4esoBeka. [[puMeHeHne TimnepruHa U STUJICHT KOS,

®deHoJ: CTPOCHHE MOJEKYJNbl, (U3MUYECKHE W XHWMUYECKHE CBOWCTBA.
Toxcuunocts penona. [lpumenenue gpenomna.

Anpnerunibl U kemownsi. DopManplerui, amneTadbAErHl: CTPOCHHUE,
dbu3nYecKre 1 XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbBIC PEaKIMH), TOJTyUYeHHUE U PUMEHEHUE.

OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHAsd H
YKCYCHasl KUCJIOThI: CTpOEHHUE, (PU3NUYECKUE U XMMUUECKUE CBOMCTBA (CBOMCTRA,
oO1ue 17151 Kj1acca KUCIIOT, peaKIlus dTepruUKaIINN ), TOTyUYeHNUEe U IPUMECHECHHE.
CreapuHOBasi U OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX
KUCIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE.

Crnoxnble >QUpbl KaK NTPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['miaposnus
cinoxHbIX 3dupoB. Kupel. T[waponus xupoB. IIpumeHeHne KUPOB.
buonoruueckas posub KUPOB.




VYrneBoapl: cocraB, KiIaccHpUKalUus —yriaeBoAoB (MOHO-, JH- H
nmoymcaxapuasl). [JOoKo3a — TPOCTEHIINN MOHOCaxXapua: OCOOCHHOCTH
CTPOCHUS MOJIEKYJIbI, (PU3MUECKHUE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE C
ruapokcuiom meau(Il), okucnenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruueckas posib. Dorocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u uemitosno3a kak npupoanbie nonumepbl. CTpoeHHe Kpaxmania v
HEeJUTI0JI03bl.  PU3NYecKre M XMMHYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KAueCTBEHHAs pEaKIUsl C HOJIOM).

DOKCneprUMEHTAIbHBIE METOAbl M3YyYEHHs BEIIECTB M UX MPEBpPALICHUMN:
NpoBeJeHNE, HAOII0JEHHEe U OMHCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIIMU OJTHOATOMHBIX CITUPTOB (OKUCIEHUE ITAHOJA
okcugoMm Mmeau(Il)), MHOrOaTOMHBIX CIHPTOB (B3aMMOJICUCTBHUE TIIMIIEPUHA C
ruapokcusiom Menu(ll)), anpaerugoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) u runpoxcuaom meau(ll), BzaumopeiicTBue Kpaxmaina c
MOJIOM), TMPOBEACHUE IMPAKTHYECKOW pabOThl: CBOMCTBAa pPAacTBOpPA YKCYCHOM
KHUCJIOTBHI.

PacuérHnble 3anaumn.

Boluucnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM NMPOAYKTA PEAKLIMH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

A3zoTcozaeprkalue opraHM4ecKue COeIMHEHHUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYeCKHe  COCAMHEHUSI.
®u3znyeckne U XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha MpUMEpPE TJIMLKHA).
buonornueckoe 3HaueHnEe aMMHOKUCIOT. [lenTuapl.

benku kak npupoaHbie BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHASA U TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpallsi, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCnepyUMeHTaIbHbIE METOAbl M3YyYEHHs BEIIECTB M WX MNPEBpPALICHUN:
HaOJIOJIECHUE M ONHUCAHHME JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OelKoB
IIPY HArpE€BaHUHU, IBETHBIE PEAKLIUN OEIIKOB.

BbicokoMouieky IsipHbIe COeIUHEHUS

OCHOBHBIE IOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,
[OJINMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJHMMEpPHU3ALMM,  CPEIHSA
MoJsieKyJsipHass macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHHI — MOJIMMepHU3alis U MOJMKOHIEH AU

OKCcnepyUMeHTaIbHbIE METOAbl M3YyYEHHMs BEIIECTB M WX MNPEBpPALICHUN:
O3HAKOMJIEHME C oO0Opa3laMH TMPUPOJHBIX M HCKYCCTBEHHBIX BOJOKOH,
IJ1aCTMAcCC, Kay4yKOB.



MexnpeaMeTHbIe CB3HU.

Peanmsanust MexXnpeAMETHBIX CBSI3€U PU N3YYEHUH OPTAHUYECKONW XUMUN
B 10 Kiacce oCylIecTBIsSIETCA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX NOHATHUH, TAK U MOHATHUM, SBISIOIIUXCA CUCTEMHBIMU IS OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O 1IUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TIOHSATHA: SIBIICHWE, Hay4dHbId (akT,
TUI0TE3a, 3aKOH, TEOPHs, aHaIu3, CUHTE3, KiaccuuKaius, NepUuogUIHOCTb,
HaO0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOCIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE
BEIIECTBA, (PU3NUYECKUE BEIMUMHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTUYECKH aKTHUBHBIE BellecTBa (O€IKU, YIIIEBOJbI, >KHUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbIE HCKOMAEMbIE,
TOILIMBO, PECYPCHI.

TexHoyorus: mNUIEBbIE MPOAYKTHI, OCHOBbI PAalMOHAIBHOIO NUTAaHUSA,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE NPENapaThl, MaTEPUAIIBI
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUH

XAMUYECKUM 3JIEMEHT. ATOM. Sapo aroma, W30TOMBI. DJIEKTPOHHAs
000J10uKa. DHEPreTUYeCKUe YPOBHH, MMOAYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacnpeeseHus SJIEKTPOHOB M0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(PUTYpAIHs ATOMOB.

[Tepponnueckuit 3akoH u llepuoamueckas cucTeMa XHUMUYECKUX
snementoB J[. WM. MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKOHA U
[lepuonnueckort cucreMbl xumuyeckux snemeHTtoB [[. WM. Mengeneesa ¢
COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO
rpynnam v nepuojam. 3HaueHue MepruoMYECKOro 3aKOHa B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKas CBs3b. BHIBI XMMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJISIPHAS U TOJISIPHAsi, HOHHAs, METaJUTMYecKasi). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XHMHYECKOMW CBA3W (OOMEHHBIM U JOHOPHO-
akienTopHsiii). Bogopoanas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHusi. MoOHbI: KATUOHBI U AaHHOHBI.



BemectBa MONEKYIApPHOTO YW HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HWIBI  KPUCTAJUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.

[TonsTre o0 nucrepcHbIX cucTeMax. VICTHHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBast 1011 BEHIECTBA B paCTBOPE.

Knaccudukanus  HeoOpraHMYeCcKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYeCcKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass peakuus. Kiaccudukauums XUMHYECKHMX peakuuid B
HEOPraHMYECKOW U OPraHUYEeCKOM XUMUU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NMPEBPALLCHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTD OT pa3InyHbIX akTopoB. OOpaTumbie
peakiuu. XuUMUYECKOoe paBHOBecHe. DaKTOpbl, BIMSIOIIME HAa COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

OnekTpoautuueckas auccouuanusi. CuwibHbIE U CJIa0ble DJIEKTPOJIMTHI.
Cpena BOOHBIX PaCTBOPOB BELIECTB: KUCIAsl, HEUTpabHAs, ECTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHsI BEUIECTB M HUX MPEBpAILCHUI:
neMoHcTpanus Tabauil «I[leproanueckas cucTeMa XMMUIECKHX dieMeHToB /1. 1.
MeneneeBay, U3yueHue MOJENEeH KPUCTAUIMUECKUX PEMIETOK, HAOII0IeHuEe U
OTMHUCAaHUE JEMOHCTPAIMOHHBIX U J1a0OPaTOPHBIX OIBITOB (pa3jIoKEeHHE
MEePOKCUJa BOAOPOJIa B NPUCYTCTBUU KATAIM3ATOPA, OMNPEAECICHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAIBHOTO WHAMWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEAEHUE MPAKTUYECKON paboThl «BiusHue pa3audHbIX
(akTOpPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnble 3anaumn.

Pacy€rel 10 ypaBHEHHSIM XMMHYECKUX pEakluid, B TOM YHUCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHITHUSA «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckass xumus

Hemeramner. Ilonoxenne HemetamnoB B llepuogumueckont cucreme
xuMuIeckux 3eMeHToB JI. . MenaeneeBa u 0COOCHHOCTH CTPOCHUSI aTOMOB.
®u3nyecKue CBONCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (HAa MOpHUMEpE
KHUCIIOpoJ1a, cephl, hochopa u yrieposa).

XVMHYECKHE CBOMCTBA BAKHEUIIIMX HEMETAIIIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHMS)) W HUX  COeAMHEHUM  (OKCHJOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHU ).

[IprumeHenne BaXKHEHIINX HEMETAJUIOB U UX COCAMHEHUN.



Meramel. [lonoxenne metaiutoB B [lepruoanueckoi CUCTEME XUMHYECKHAX
anemenToB []. . MenneneeBa. OcoOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000I0YEK
aToMOB MeTajuioB. Obmue ¢pusnyeckue cBoiicTea MeTaioB. CIijiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUN PsiJT HAPSXKEHUI METaIOB.

XWUMHUYECKHE CBOMCTBA BAXXHEUIIIMX METAUIOB (HATpUM, KaJlui, KaablUi,
Mar"ui, amoMHHUMI, IMHK, XPOM, KeJI€30, ME/Ib) U UX COCITUHEHUH.

O6mue cocoObl mosiydeHus: MeTaioB. [I[puMeHeHne MeTaaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl M3YUYEHHsI BEIIECTB M HX IPEBPAILLCHHM:
M3y4YEHUE KOJUIEKIMU «MeTajibl U CIIaBbl», 00pa3lioB HEMETAIIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUEe M ONMHCAHHE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOEHCTBHE THIPOKCHIA aJTIOMUHUS C pACTBOPAMHU
KUCIIOT U IeJ0Yei, KaYeCTBEHHbIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnrlie 3agaun.

PacuéTbl Macchl BeliecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEILECTBA, MAacce WU 00BbEMY OJIHOIO M3 YYACTBYIOLIMX B PEAKIUHU BEIIECTB,
pacd€Tel Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOMYKTOB PEAKIIUHU, €CIU
OJIHO W3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B o0ecriedeHu SKOJIOTHYECKOM, IHEPreTUYECKON U MUIEBON
0e301acHOCTH, Pa3BUTUU MeAUIMHBI. [IoHATHE O Hay4YHBIX METO/JAX MO3HAHMS
BEILECTB U XUMUYECKHUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX Hay4YHBIX MPHUHIMIAX MPOMBIIIJIEHHOTO
ITOJTyYEHHS BAKHEUIIINX BEILIECTB.

UYenoBek B MUpE BELIECTB M MaTEpPUANIOB: BAXKHEUIIME CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLIMOHHBICE MAaTE€pUANIbl, KPAaCKH, CTEKJIO, KEpaMUKa,
MaTepuaibl s JIEKTPOHUKH, HAHOMATEPUAIIbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XHAMHS U 300pOBbE YEIOBEKA: MpPaBUJIa WCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, NpaBWia OE30MaCHOTO HCMOIb30BaHUS MPENnapaTroB OBITOBOM
XUMUH B IOBCEAHEBHON KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzammst MeXNpeaMETHBIX CBSI3€M TMpU  HM3ydYeHUH oOOmed
HEOpraHW4ecKoi xumuu B 11 Kmacce ocyIecTBIIIETCS YePE3 UCII0Ib30BaHNE KaK
OOILIMX EeCTECTBEHHO-HAYUYHBIX TOHATHHN, TaK W TIOHSTHM, SBISIOLIUXCS
CUCTEMHBIMH ISl OTJAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHITHUS: HaAy4YHbIH (PaKT, TUOTE3a, 3aKOH,
TEOpHUsl, aHAJIU3, CHUHTE3, KIACCHU(PUKALMS, NEPUOJUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHUE, SIBJICHHE.



dusuka: MaTepusi, IHEPTUsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HUOH,
M30TOI, PaJMOAKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUN ypOBEHb, BEIIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHHUE BENIeCTBa, (U3MUYECKHE BEITUYUHBI |
€MHULIbl UX U3MEPEHUS, CKOPOCTb.

buonorusa: xknerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBIE KCKOIMAeMbIE,
TOIUJIUBO, PECYPCHI.

TexHoorus: XUMHYEeCcKas MIPOMBIILJIEHHOCTb, METaJLTyprus,
MIPOU3BOJICTBO CTPOUTENBHBIX MaTrepua’os, CEJIbCKOXO3SICTBEHHOE
MIPOU3BO/JICTBO, NuUIIeBast MPOMBIILIEHHOCTb, dapmarneBTHYECKAS
IPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETUUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKITUOHHBIX MaTepHaoB, AJIEKTPOHHAS IPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMDLI IO
XUMHNU HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOy4YarouMMucss TporpaMMm cpefaHero oOmiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM U TpeaMeTHbIM). HaydHOo-MeToauyeckol OCHOBOM ISt
pa3pabOTKH MJIAHUPYEMBIX PE3yJIbTaTOB OCBOSHUSI ITPOTPaMM CPEJTHETO OOIIEeTO
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIHHOCTHBIM MOJXO0JIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa « XUMHS» Ha YPOBHE CPEIIHETO
obmero oO0pa3oBaHUs BBIJICICHBI CASAYIONTHAE COCTABIISIONIHE:

OCO3HaHWE O0YYaIOIUMHUCA POCCUHCKON TPaKJAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00yUCHHIO;

[[EJICHANPABIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIECHUM JTHUYHOCTHU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TPaAUIMN 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCs PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYLIUMHU LETOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUYECKOW KYyJIbTYPhl M CHOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHMS MpeMeTa « XUMHS» JTOCTUTAIOTCS B
€MHCTBE Y4YeOHOH M BOCHUTATEIHLHOM JAESITEIBHOCTA B COOTBETCTBUH C
TYMaHUCTUYECKUMHU, COI[MOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMHU U UJ€alaMHi POCCUUCKOTO TPakIaHCKOTO OOIIECTBa, MPUHSATHIMH B
o0lIiecTBe HOpMaMH U TMpaBUJIaMU MOBEACHUS, CIOCOOCTBYIOIIMMU MPOIleccam
CaMOITO3HAHUS, CaMOPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarmmxcs.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpMUPOBAHHOCTH OMBITA MO3HABATEIHLHON M MPAKTHUUYECKON JeATEeIbHOCTU
00yJaronuxcsi o peayn3arii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS  OOYYAIONIMMHCS CBOMX  KOHCTUTYIMOHHBIX TpaB U
00s13aHHOCTEM, YBaXKEHHUS K 3aKOHY U MPABOMOPSAJIKY;



OPEICTABICHHUS O COLUMAIbHBIX HOPMAaX U MpaBUiaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM MAESATENBHOCTH NPHU CO3AaHUU
y4eOHBIX IPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIbHBIX 3aa4, BHINOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IuYHbIX BUJOB YUEOHOU JeATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA

LHEHHOCTHOTO OTHOIIEHUS] K HCTOPUYECKOMY M HAyYHOMY HAaCIEIUIO
OTCUYECTBECHHOM XMMUH;

YBa)KEHUS K IPOLIECCY TBOPYECTBA B 00JACTU TEOPUHU M MPAKTUUYECKOTO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOIO, YTO JOCTHIKEHHSI HAyKH €CTh PE3yJbTaT
JUINTEIbHBIX HAOJIOJICHUH, KPOMOTJIUBBIX SKCHEPUMEHTAIbHBIX IOHMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IIPAKTUKOB;

UHTEpeca M MO3HABATEJIbHBIX MOTHMBOB B MOJYYEHHUHU MU MOCIEAYIOIIEM
aHanu3ze  MHPOpPMAMM O  MEPEJOBBIX  JIOCTHKEHUSAX  COBPEMEHHOM
OTCUYECTBECHHOM XMMUH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMUs, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH  OLICHMBAaTh CHUTyal[Md, CBSI3aHHbIE C XUMHUYECKUMHU
SBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEILICHHUs, OPUEHTUPYACh HA MOPaJIbHO-
HPABCTBEHHbIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJIEHNWE W MOCTYNKH CBOUX TOBAPUUIEH C
MO3ULMKA HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IOCJIEACTBUH 3THUX
IIOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370pOoBOro M 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOJro/IeHNs MpaBuUil 0€30MacHOro OOpallleHHs C BElleCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIIBHOCTH;

MOHUMAaHUsl LEHHOCTH MPAaBWI HWHAMBUAYAJBHOTO M KOJUIEKTHBHOIO
0€3011acCHOTO MOBEICHUS B CUTYAIUSIX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHUs NOCIEACTBUNA U HETIPUSATHUS BPEAHBIX IPUBBIUEK (YIIOTpeOIeHUs
QJIKOT0JI5, HAPKOTUKOB, KypeHus);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4e€OHO-HMCCIIeIOBATEIbCKON
JEeSATENbHOCTH, OOILECTBEHHO TIOJIE3HOM, TBOPUECKOW U APYrMX BHJIAX
NEATEIbHOCTH;



YCTAHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUM TMPAKTUYECKUX 3a/1au
COI[MAJIbHOM HAIMPAaBJICHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHIECKOMY H3yUYEeHUIO TPO(ECCHil pa3IMIHOT0 po/ia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMHUH;

YBaXXEHHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaram TPYJ0BOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBLHONM TpPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccuu U peanusauu COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
1 OTpeOHOCTEN 001IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHUS:

AKOJIOTHYECKH 11eJ1eCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK MCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUS T00aJBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM, BIHSHHUS
HKOHOMHMYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COLUATBHON CPEbL;

OCO3HAHMUSI HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU ISt
pelIeHus BOMPOCOB PAllMOHAIBHOTO TPUPOI0TI0JIb30BAHMUS;

AKTUBHOTO HENPUATUS JIEUCTBHM, NPUHOCIIIMX BpEI OKPYKAIOLIEH
MPUPOHON Cpenie, YMEHHsI TPOTHO3UPOBATH HEOIATOMPHUATHBIE IKOJIOTHICCKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIATh UX;

HAJIUYUS ~ Pa3BUTOTO  OKOJIOTMYECKOTO  MBIIUICHHS, JKOJIOTHYECKOU
KyJbTYphI, OIbBITA JIESITEIBHOCTH ASKOJOTMUECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MMO3HABATEJILHOM, KOMMYHUKATUBHOMN U COLIMAIHLHOM
MPaKTUKE, CIIOCOOHOCTM U YyMEHHUS aKTUBHO MPOTUBOCTOSTH HACOJIOTHHI
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CcrhenupuK XUMHUM KaK HayKd, OCO3HaHHUsS €€ poiu B
dbopMUpPOBaHUYN PAITMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3/JaHUH IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKPY>KAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHur MpoOJeM COXpPaHCHHS
MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JJISI COBPEMEHHOU
UMBWIN3ALUHA: B €€ T'YMaHUCTUYECKON HAMpPAaBICHHOCTH M BAXKHOM pOJIM B
CO37laHUM HOBOM 0a3bl MaTepUANTbHOM KYJIbTYpPbl, PEIICHUU TJIOO0ATbHBIX
mpo0JieM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
NUIIEBOM W DIKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  MEUIIMHBI,
o0ecrneyeHrr YCIOBUM YCIEITHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHON KU3HU
Ka’kJIOT0 4jIeHa OO0IIeCTBa;



€CTECTBEHHO-HAYYHON TI'paMOTHOCTU: MOHMMAHHS CYLUIHOCTH METOOB
MTO3HAHHUS, UCIIOJIb3YEMBIX B €ECTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIOJIb30BaTh
MOJIyJaeMbl€ 3HAHUS I aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIETO MUpPa
U TPOUCXONAUIMX B HEM U3MEHEHUH, yMEHHs JelaTb OOOCHOBaHHbIE
3aKJIIOYEHUS] HA OCHOBE HAay4YHBIX (DaKTOB M HMMEIOUIUXCS JAHHBIX C IIEJIbIO
MOJIy4EHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BATh XUMHUYECKUE 3HAHUA JIs
penieHus IpoOieM B pealbHbIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENbCKOMN NesATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUNM TO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMU;

MHTEpeca K 0COOEHHOCTSIM TPYJa B pa3IMUHbIX cepax npodheccuoHaTbHOMU

NEATEIBHOCTH.
METAINPEIMETHBIE PE3YJIbTATDI

MerarnpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS yUeOHOTO MpeaMeTa « XUMHUSD» Ha
ypOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 71 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIMCLUILUIMHAPHBIC (MEXMpeaMETHBIEC) oOlIIeHayYHbIE NOHSATHS,
OTpaXKAIOIIME IETOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEeUU(PUKY METOJIOB
MO3HAHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX Haykax (Marepusi, BEIEeCTBO,
SHEPrusi, SIBJICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHUE, HAOIIOJICHHE, U3MEpPECHUE,
AKCHEPUMEHT U JPYTHUE);

YHUBEPCAIIbHBIE y4eOHbIe NEUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKaTUBHbIC, PEryJsTUBHBIE), oOecrneunBaronie (HopmMupoBaHUE
(GyHKIIMOHAIBLHON TPAMOTHOCTH M COLMAJIBHONM KOMIIETEHIIMHU 00yYaroImmnXcs;

CIOCOOHOCTH 00y4Yaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKTUCIUTUTMHAPHBIC, MUPOBO33PEHYECKIUE 3HAHUS U YHUBEPCAIbHBIE YUeOHbIE
JEUCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM ITPAKTHUKE.

MeranpenMeTHbIE PE3yIbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHHMKATUBHBIMU H  PETYJSITUBHBIMU
JIECTBUSIMH.

OBjajeHne  yYHUBEPCAJbLHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUSIMHU:

1) 0a30BbIe JIOTHYECKHUE 1eHCTBUS:

CaMOCTOSATENIbHO  (pOpMyIHMpOBaTh H  aKTyaIM3UPOBATh  MPoOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;



OTPENCNISITh LU JEATeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCHUTh PE3YJbTaThl JEATEILHOCTH C IOCTaBJICHHBIMU
LEISMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUI MNPHUEMBI JIOTUYECKOT'O MBIIUICHUS —
BBIJICIIATh XapaKTEPHbIE IPU3HAKU MOHATUN M YCTAaHABIMBATH UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS 17151 OOBSICHEHHS OTJICIbHBIX (DaKTOB
U SIBJICHUM;

BBLIOMpATh OCHOBAHUS WM KpUTEpUM ISl KiaccUpUKAIMA BEUIECTB U
XUMHYECKUX PEaKIIUK;

YCTaHABJIMBATh NPUYUHHO-CIECCTBEHHBIE CBA3W MEXAY H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYKICHHUS (MHAYKTUBHbBIC, AEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIFOUEHUS;

OPUMEHSTh B  MPOIECCE TMO3HAHUS, HCIOJIb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBBIBAaTh  MOJCIbHBIC
MIPEJCTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTa, XUMUYeCcKasi popmMya,
YpaBHEHUE XUMUYECKON PEaKluy — MPU PEIICHUH YUYEOHBIX MO3HABATEIHHBIX U
NPaKTUYECKUX 3aJlay, NIPUMEHSATh Ha3BaHHbIE MOJEIbHBIE MPEJICTABICHUS JIS
BBISIBIICHUSI XAPAKTEPHBIX IPU3HAKOB HM3YyYa€MbIX BEIIECTB M XUMHUYECKHUX
peaKIu.

2) 0a3oBbIe HcCJIe0BaTEILCKUE 1eHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMUUECKUX
peaKunii;

dbopMynupoBaTh IENM W 33Ja4d  HWCCIEIOBAHUS, HCIOJIh30BaTh
MIOCTABJICHHBIC M CAMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3BI 1O MPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHMUII;

BJIAJIETh HAaBbIKAMHM CaMOCTOSITEJILHOIO IUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUSI HAOII0/1aTh 32 X0JI0M
MPOIIECCa, CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 pe3yJbTar, (opMyJIUpOBaAThH
0000IIEHNsT M BBIBOABI  OTHOCUTEIBHO  JOCTOBEPHOCTH  pE€3yJbTaTOB
MCCJIEIOBAHMS, COCTABIISATh 000CHOBAHHBIN OTYET O MPOJIeTaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEA0BATENbCKOM M MPOECKTHOM
JESTEILHOCTH, TMPOSIBISATH CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX
METOI0B TTO3HAHMSI.

3) pabora ¢ uHpopmaumei:



OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHpopManuu (HaydHO-
MOMyJISIpHAs JIUTEpaTypa XUMHUYECKOTO COACpXKaHUS, CIpPaBOYHBIE MOCOOWS,
pecypcbl UHTEpHETa), aHAIM3UPOBAaTh MH(GOPMAIIUIO PA3TUYHBIX BUJIOB U (OpM
NpEICTaBICHUs,  KPUTUYECKH  OIeHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTH;

dbopMyIHpPOBaThH 3aIIPOCH] U MPUMEHSTH Pa3IMYHbIE METObI IIPU MTOUCKE U
orOope wuHpOpMAIMK, HEOOXOAMMOW I BBHINOJHEHUS Y4YeOHBIX 3aaau
OIPEIETIEHHOTO THUIIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUA MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOUpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpeACcTBAa mpu pabdoTe ¢
XUMHUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIe ((pu3nYecKue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIATYPY;

WCIIONIb30BaTh M TMPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJMYECKHE CPEICTBA
HaTJISITHOCTH.

OBJaneHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU AeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOM TEMBI B X0J1€ Inajora u/miu
JTUCKYCCUHU, BBICKa3bIBaTh WU, (GOPMYJIUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOMN 3aa4H;

BBICTYIIATh C MPE3EHTAIMeH Pe3yIbTaTOB MO3HABATEILHOU JESATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENILHO WIJIM COBMECTHO CO CBEPCTHHKAMHU TIpU
BBITIOJTHEHUH XWMHYECKOTO OJKCIEpUMEHTa, MPAKTHYECKOW paboThl 1O
MCCJIEIOBAaHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, Peau3allii yueOHOro MPOeKTa U
(dbopMyIHpPOBaTh BBIBOJBI 10 PE3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MyTEM
COTJIACOBAHUS MO3UIMM B X0/1e 00CYKIeHUsI U 00OMEHAa MHEHUSIMHU.

OBjaieHUe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMH JeHCTBUAMM:

CaMOCTOSITENILHO TJIAaHUPOBATh U OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
JeSTeNbHOCTh, Ompenessis e€ Lead W 3aJadyd, KOHTPOJIUPOBaTh M 1O Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh MpelaraéMblii aJlropuT™M JEHUCTBUN MPHU
BBITIOJITHCHUH YYEOHBIX M WCCIIECIOBATEIBCKUX 3aj7a4, BBHIOMpaTh HambOojee
3¢ (}EeKTUBHBIN COCO0 WX pEHIeHUS C YYETOM IMOJYYEHUS HOBBIX 3HAHHU O
BEIIECTBAX U XUMUYECKHUX PEAKIIUIX;

OCYUIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEM  JICSITEIbHOCTH HAa  OCHOBE
camMOaHajn3a ¥ CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI



10 KUIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuueckas XUMUSD)
OTPAKAOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUM O XHUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpPA, POJIM XUMHUU B TIO3HAHWUU SIBIICHUM
npupoasl, B (OPMUPOBAHWUU MBIIUICHUS ¥ KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOAMMOW IJISi PEIICHHS] TMPAKTUICCKUX
3a/lad U IKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
IPUPOJHON CpENE;

BJIAJCHUE CUCTEMOM XHMHYECKMX 3HAaHHMM, KOTOpas BKIIOYACT:
OCHOBOTOJIAraloIIue MOHATUS (XUMHUYECKUN JJIEMEHT, aToM, SJEKTPOHHAs
o0oloYka aTroma, MOJIEKYJla, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTbD,
XUMUYECKas CBs3b, CTPYKTYypHas popmya (pa3BEpHYTAast U COKpaIIEHHAs ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA O00BEM, YIIIEPOJHBINA CKeNeT, (yHKIHOHAIbHAS
rpyIna, paavkal, W30MEPHS, H30MEpPbI, TOMOJOTUYECKUN psll, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPO/I M a30TCOIEPIKAILAE COEAUHEHNSI, MOHOMED, ITOJTUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COECIUHEHHUSA); TEOPUU U 3AKOHBI
(Teopus cTpoeHus opraundeckux BeiecTB A. M. ByTiepoBa, 3aKoH cOXpaHEHUS
Macchl  BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKHI  SI3bIK  XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIXKAIIUE B OCHOBE MOHWMAHUSI NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBICHHM, (DaKTOJOTUYECKHUE CBEJECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH ¥ 0€30IMaCHOM HCIIOIh30BAHUN BAXKHEUIIINX OPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM NESITEILHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOIb30BAaTh COOTBETCTBYIOIINE MMOHSITHUS TIPU
OTMCAHUU COCTaBa, CTPOCHUS U MPEBPAIIEHUN OPTraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN HMCMOJB30BATh XUMHUUECKYIO CUMBOJIUKY JIJIsI
COCTABJICHHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW)
dbopMyn OpraHMYECKHX BEIIECTB W YPaBHEHUH XMMHUYECKHX PEaKIIUi,
U3rOTaBIUBATh MOJIENIA MOJIEKYJI OPraHUYECKUX BEIIECTB JJIS WLIKOCTPALUU UX
XUMHYECKOT0 U TPOCTPAHCTBEHHOT'O CTPOCHHSI;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIIICKHOCTh U3yUECHHbBIX
OPraHUYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACcCy/TpyIIe COEIMHEHHUI (yIJIEBOAOPOMAbI, KUCIOPOA M a30TCOAEpKallue
COCMHEHHUSI, BHICOKOMOJICKYJIIPHbIC COEAWHEHHUS), JAaBaThb MM Ha3BaHUS IO
cucrematuyeckoir HomeHkiarype (IUPAC), a Takxxe NpuBOJUTH TPUBHAIbHBIC
Ha3BaHMs OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMUWIECH, AlleTUIIEH,
ATUJICHTIUKOJIb, TIULEPUH, (eHo, popManbAeTrul, alleTalabAerull, MypaBbHUHAas



KHCJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHCJIOTa, CTE€apUHOBas KHCIOTA,
TIII0K03a, (PPyKTO3a, Kpaxmall, [eJUTI0I03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEICNATh BUABl XUMUYECKOM CBS3H B
OpraHUYECKUX COCAMHEHUSX (OMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. BbytiepoBa miisi OOBSCHEHUS 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTABA U CTPOCHHUSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMHM  XapaKTepU30BaThb COCTaB, CTPOEHHE,
(¢u3znuecKre U XMMUYECKUE CBOMCTBA THIHMYHBIX MPEACTABUTENICH Pa3IuUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWIECH, IPOIUJIEH, AllEeTHJIEH,
Oyranuen-1,3, metunOyTaaueH-1,3, 6€H30J1, METaHOJ, 3TAHOJI, ATUIICHTJIMKOJIb,
IIIMLEpHH, (EHOJI, alleTaabAeTu, MypaBbUHAs U YKCYCHasi KUCJIOTHI, TJIIOK03a,
Kpaxmall,  IEJUII0JIO3a,  aMUHOYKCYyCHasi  KHCJIOTa),  WUIIOCTPUPOBATH
FeHETUYECKYI0 CBSI3b  MEXKJy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIMI C KCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTEpHU30BaTh UCTOYHUKHU
YTIEBOIOPOAHOTO ChIphsl (HE(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX
nepepaboTKH U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKu;

c(OpMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYMCIEHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchbl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIECTBA WM MPOIYKTa
peaklMy MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEUIECTB WM MPOAYKTOB PEAKIIIH);

c(OpMHPOBAHHOCTh YMEHHUW BJIaJE€Th CHUCTEMON 3HaHUH 00 OCHOBHBIX
METOJaX HAYYHOr'O MO3HAHHUS, UCIIOJb3YEMbIX B XUMUU MIPU U3YUYEHUU BEILECTB
M XUMHUYECKMX sBICHMH (HAOMIOAECHHWE, W3MEpEHHe, OSKCIEPUMEHT,
MOJIEJIMPOBAHUE ), UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKNAE 3HAHMS JUUIS1 IPUHITHUS
PELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

cOpMHPOBAHHOCT, ~ YMEHMH  CcOOJIOJATh  NpaBWiIa  MOJIb30BaHUS
XUMHUYECKON MmocyAol U JabopaTOpHBIM OOOpYJOBaHMEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMU IO BBIMOIHEHUIO
7a00paTOPHBIX XUMUYECKHUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKUN
HKCIEPUMEHT (TpEeBpallleHus OpraHUMYeCKUX BEIIECTB MpU HarpeBaHuH,
MOJIy4eHHE OTWICHA W HW3YYEHHUE €ro CBOWMCTB, KayeCTBEHHbBIE PEAKIIUU
OpraHUYeCKUX BEIIECTB, JIeHATypalusi O€NKOB IpU HArpeBaHHM, LIBETHbHIC
peakuuu OEJKOB) B COOTBETCTBUM C MpPaBHJIAMHU TEXHUKH O€30MacHOCTHU IpHU
oOpalieHuu ¢ BelEeCTBAMH U J1a00paTOpHBIM OOOpPYJOBaHUEM, MPEACTABISTH
pe3yibTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHUUN



COOTBETCTBYIOIIMX peakiuid U (POpMYJTUpPOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHHUH KPUTHYECKH AHAIU3UPOBATH XUMHUUYECKYIO
uH(oOpMaIMIoO, TONy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopmaru, IHTepHET U Apyrux);

chOpMHPOBAHHOCT, YMEHUW  COONIOJATh  MpaBUjia  IKOJOTUYECKU
11eJ1ecCO00pa3HOTO TMOBEICHUS B OBITY W TPYAOBOW JESITEIBHOCTH B IEJISIX
COXpPAHEHUSI CBOETO 3/JI0POBbSI U OKPY>Kalolleld MPUPOIHON Cpejlbl, 0OCO3HABATH
OMacCHOCTh BO3JICUCTBUS Ha >KUBBIE OPraHU3Mbl OMPENCIIEHHBIX OPraHUYECKUX
BelIeCTB, MOHUMas cMbica nokasarens [I/IK, moscHate Ha mpuMepax crnocoObl
YMEHBIICHUSI U TPEIOTBPALICHUS] MX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKA;

JUTs1 OOYYArOIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3]I0POBbSI: YMEHHE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYINHBIX METOJIaX MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIIETIBIX M CHA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCMOJb30BaTh
penbedHO-TOUCHHYI0 cucTeMy 0003HaueHuii JI. bpaiins aiis 3anucu XuMUYeCcKuX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTarhl OCBOEHUs Kypca «OOImas u HeopraHudeckas
XUMHUS» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUUYECKOM COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KapTHHBI MHUpPA, POJIM XHMUU B TO3HAHWUU SIBICHUU
OpUpOAsl, B (OPMUPOBAHWUU MBINIUICHUS © KYJIbTYpbl JIMYHOCTH, €&
(YyHKIIMOHAIBPHON TPAaMOTHOCTH, HEOOXOMUMOM ISl PEIICHUS MPaKTHISCKHUX
3a1a4 ¥ SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MIPUPOIHOM CpEJIE;

BJIQJICHUE CHUCTEMOH XMMHUYECKUX 3HAHWUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIAraloNIue MOHATHS (XUMHUYECKUIH 3JIEMEHT, aTOM, M30ToI, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN O0O0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATENBLHOCTh, CTEIEHb OKHUCJICHHS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, HOHHAS, METa/UIMYECKas, BOJOPOIHAS), KPUCTATIINYSCKas
pELIETKA, TUITBI XUMUYECKUX PEAKIINHI, PACTBOP, SJICKTPOJUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAS JTMUCCOIMAIINS, OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW peakIMu, XUMHUUYECKOEe PaBHOBECHUE); TCOPUM U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON Auccouanuu, nepuoandeckuii 3akon 1. . Menneneena,
3aKOH COXPaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U PEBPALLICHUS SHEPTUU



P XUMUYECKUX PEAKLHIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33pPEHUYECKUE 3HAHUSA, JISKAIIUE B OCHOBE IMOHWMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOJIOTMUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, TMOJY4YeHMHM W  O€30MaCHOM  KCHOJb30BAaHUM  BaKHEHUIIMX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpHbIC MPU3HAKU MOHAITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS IIPU
ONMKMCAHUU HEOPTaHMYECKUX BEIECTB U UX MPEBPALLECHUN;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIS
cocrtaieHuss (GopMysl BEUIECTB U ypaBHEHUH XMMHUYECKUX PEaKIHUH,
cucrematudyeckyro HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJIENTbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIi a3, yrieKUCIbli ra3, aMMHUaK,
raméHas U3BeCTh, HETAIIEHAS U3BECTh, IUTHEBAsI COAA, TUPUT U APYTHUE);

c(OpMHPOBAHHOCT, YMEHUW OMNpPEAENSITh BaJCHTHOCTb M CTEIEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COCAMHEHUSX Pa3IM4YHOrO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHMSX, THUIl KPUCTAUIMYECKOW pEmETKH KOHKPETHOIO BEIlEeCTBa
(aTomMHas, MOJIEKYJIIpHAsI, MOHHASI, METAJTIMYECKAsI), XapaKTep CPebl B BOAHBIX
pPacTBOpax HEOPraHWYECKUX COCITMHEHHUI;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHABJIUBATh PUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OINpEAeNEHHOMY Kiaccy/Tpymre
COEIMHEHMH (ITPOCThIE BEIIECTBA — METAJLIbI U HEMETAJIbI, OKCHJIbI, OCHOBaHUS,
KHCJIOTBI, aM(pOTEpHBIE TUAPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKpPbIBATh CMBICI NEPUOIUYECKOTO 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €ro0  CUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENBHYIO U MTPOTHOCTHUYECKYIO (DYHKINU;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE
aTOMOB XMMHYECKHX 35IeMeHTOB 1—4 mnepuonoB Ilepuoanyeckoil CHCTEMBI
XUMHYECKUX aneMeHToB JI. M. MenpaeneeBa, UCHOIB3ys MOHATHS «s-, P-, O-
ANIEKTPOHHbIE  OpPOMUTAIN»,  «IHEPreTHYECKHE  YPOBHU»,  OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHYECKUX AIIEMEHTOB U UX COEAMHEHU I
10 nepuonaM M rpymnmnam Ileproguyeckont CuCTeMbl XUMUYECKHUX 3JIEMEHTOB /1.
H. Menneneena;

c(hOpMHPOBAHHOCT, YMEHUW XapakTepH3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEUIECTB PAa3JIMYHBIX KIIACCOB,
NOJATBEPKAATh CYLIECTBOBAHUE T€HETUUYECKON CBS3M MEXK]y HEOPraHUYECKUMHU
BELIECTBAMHU C MTOMOIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

c(hOpMHPOBAHHOCTh YMEHUS KIacCCU(PULIUPOBATH XUMUYECKUE PEAKIIMH 110
pPa3IMYHBIM [TPU3HAKaM (YUCIY U COCTAaBY PEarupyroluX BEIIECTB, TEMIOBOMY



3 dexTy peakiuu, I3BMEHEHUIO CTETICHEN OKHUCICHUS 3JIEMEHTOB, 00pPaTUMOCTH
peaKklMy, yYaCTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTABIISATh YPABHCHHS PEAKIIUN Pa3TUIHBIX
TUTIOB, TIOJHBIE W COKpANIEHHBIE YypaBHEHUS pEeaKIMii HMOHHOTO OOMeEHa,
YUUTBHIBAS YCIOBHS, P KOTOPHIX 3TU PEAKIIMU UIYT 10 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUHU, TMOATBEPKAAIOIINE
Ka4eCTBCHHBI COCTAaB PA3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH
ONMBITHBIM  TyTEM  HWOHBI, TMPHUCYTCTBYIOIIHE B  BOJHBIX  PacTBOpax
HEOPTaHMYECKUX BEIECTB;

chOpMUPOBAHHOCTh YMEHHUU PACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMA TIOCPEJCTBOM COCTABJICHUS DJIECKTPOHHOTO
OanaHca dTUX PEaKIINi;

chOpPMHPOBAHHOCT,  YMEHUH  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakIMu OT pa3IMyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3ACHCTBUS (IPUHITUTT
Jle lllaTenne);

chOpMUPOBAHHOCTh YMEHHUI XapakTepHU30BaThb XUMHUYECKHE MPOLECCHI,
JIeKAIIe B OCHOBE MPOMBIIIJICHHOTO MOJTYYEHUsI CEPHON KUCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH IMPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XMMUYECKOTO TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYMCICHHS C UCTIOIb30BAHUEM
MOHATHS «MAacCOBasi JA0JIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHU Ta30B
NIPU XUMHUYECKUX PEaKIUsIX, MACCHI BEIIECTBA WK 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce Win 00bEMY OJTHOTO M3 YYaCTBYIOUINX B PEaKIIuU
BEIIECTB, TEIIOBOTO 3PeKTa peaklii Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI
BEIIECTB, IPEBPAILECHUS U COXPAHECHUS YHEPTHH;

c(hOpMHPOBAHHOCT, ~ YMEHHMH  CcOOJIONAaTh  TpaBWIa  TOJIb30BAHUS
XUMHUYECKON MocyAoi U jJabopaTOpHbIM O0OpYJIOBaHMEM, a TakKe IpaBuia
oOpallieHus1 ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOTHEHUIO
1a00paTOPHBIX XUMUYECKHUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUU TUIAHUPOBATh W BBIMOJTHATH XUMHUUYECKHM
AKCIIEPUMEHT (Pa3yioKeHHE MEPOKCHIA BOIOPOIA B MIPUCYTCTBUU KaTaIU3aTopa,
OTIpE/ICNIEHUE CpEeNbl PAcCTBOPOB BEUIECTB C IIOMOIIBIO YHUBEPCAIHHOTO
WHANKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEaKITUH,
peakiMi MOHHOTO 0OMEHa, KaYeCTBEHHbIE PeaKlluu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHNE SKCIIEPUMEHTAIILHBIX 33124 TI0
temaMm «MeTamney U «HemeTannbsi») B COOTBETCTBUU C TPaBUJIAMH TEXHUKH
0e3omacHOCTM MpU  OOpallleHMH C  BeUlecTBaMU U JabOpaTOpHBIM
00Opy/OBaHUEM, MPEICTABIATH PE3YJNbTaThl XUMHUYECKOTO HKCIEPHUMEHTa B



dbopme 3anmucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKUU U (POpMyIUpOBaAThH
BBIBO/IbI HA OCHOBE ATUX PE3YJIbTaTOB,;

c(hOpMHPOBAHHOCTh YMEHHUH KPUTHYECKH AHAIU3UPOBATH XUMHUUYECKYIO
uH(oOpMaIMIoO, TONy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYyHUKauu, UHTepHET U IpyTHX);

chOpMHPOBAHHOCT, YMEHUW  COONIOJATh  MpaBUjia  IKOJOTUYECKU
11eJ1ecCO00pa3HOTO TMOBEICHUS B OBITY W TPYAOBOW JESITEIBHOCTH B IEJISIX
COXpaHEHUsl CBOErO 370POBbA U OKPYKAIOLIEH MPUPOAHONU Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl OMNPEACIEHHBIX BEIIECTB,
noHumass cmbicn nokazatens IIJIK, mnosicHATP Ha mnpuMepax CrocoObl
YMEHBIICHUSI U TPEIOTBPALICHUS] MX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKA;

JUTs1 OOYYArOIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3]I0POBbSI: YMEHHE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYINHBIX METOJIaX MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIIETIBIX M CHA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCMOJb30BaTh
penbedHO-TOUCHHYI0 cucTeMy 0003HaueHuii JI. bpaiins aiis 3anucu XuMUYeCcKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne ni/m Konrposbnbie | IlpakTnyeckue
NporpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. TeopeTndeckue 0CHOBbI OPraHUYeCKONH XUMHH
[IpenmeT oprannyecKoi XUMHH.
11 Teopust cTpOECHHS OPraHUYECKUX 3
coequHennit A. M. bytneposa
Uroro no pazneny 3
Pasznen 2. YraeBogopoabl
2.1 [IpenenbHbIC YTIEBOAOPOIB — aJTKAHBI 2
99 HenpenenbHble yrieBogopobl: 5 1
' QJIKEHBI, AJIKaIUEHBI, AJIKUHBI
2.3 ApomaTHuieckue yriaeBoaopoabl 2
54 [IpupoaHbie HICTOYHUKH YTIIEBOIOPOIOB 3 1
' U uX nepepadboTka
Hroro no pazueny 13
Paznea 3. Kucaopoacoaepskanue opranndeckue coeIuHeHUust
3.1 Cruptsl. DeHo 3
3. Anpneruapl. KapOOHOBBIE KUCITOTHI. - 1
' CroxHbie 3(hUpbI
3.3 YrieBompl 3 1




Hroro no pazgeny

13

Pasznen 4. A30Tc011epmamne OpPraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Uroro no pazneny 3
Paspnen S. BeicokoMoJIeKy I pHbIE COeIUHEHUS

5.1 IInactmaccel. Kayuyku. Boiaokna 2
Urtoro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Kourpoubnbie | IIpakTHueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. TeopeTrudeckue OCHOBbI XUMHH
Ctpoenue atomoB. [lepuognyeckuit
11 3akoH u [lepuoanueckas cucrema 3
' XUMHUYECKHUX 3yeMeHToB [. H.
MenneneeBa
12 Crpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
13 XHUMHYECKUE peakLun 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannmyeckasi XuMus
2.1 Meranibt 6 1
2.2 Hemeramnbl 9 1
23 CBs13b HEOPTAaHHUECKUX M OPTaHUYECKHUX 2
' BEILIECTB
Hroro no pazgeny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoumnuectBo yacos DJIeKTPOHHbIE
° ara ugposBbI
JI:;H Tema ypoa Bcero Kontpoapupie | Ipaxruteckue fa[syqemm zﬁizzBa:enbﬂme
padoThI padoTshI pecypebi
1 [Ipenmer oprannyeckol XUMuu, eé 1
BO3HMKHOBEHHUE, pa3BUTHE U 3HAUYCHUE
Teopus cTpoeHns OpraHU4EeCKUX
2 coequHennit A. M. Bytneposa, e€ 1
OCHOBHBIE TOJIOKEHHUS
[Ipencrasnenue o knaccuduxanuu
OpPraHMYECKUX BEILECTB.
3 Homenkiarypa (cucremarnueckas) u 1
TPUBUAIbHBIC HA3BAHUSI OPTaHUYECKUX
BEIIIECTB
4 AJKaHBI: COCTaB U CTPOEHHE, 1
TOMOJIOTHYECKUH PsijL
5 Meran u 3TaH — npocTennme 1
MPECTaBUTEINN AJIKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
; OTHUJIEH U MIPONUJIEH — MPOCTEHIINE 1
IIPEJCTaBUTEIIN AJIKEHOB
[IpaxTrueckas padora Ne 1.
8 «Ilonmy4yeHue 3TUIEHA U U3yUYEHUE ETO 1 1
CBOMCTB»




Ankanuensl. bytaauen-1,3 u
MeTtunoyTaauen-1,3. [lomyuenue
CHUHTETHYECKOTO KayuyKa U PE3HHbI

10

AJIKMHEBIL: COCTaB U 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH P,
A1eTuIeH — NpOCTEUIIHI
MPEACTaBUTENH AIKUHOB

11

Brprunciienus no ypaBHEeHUIO
XUMHYECKON peaknu

12

ApeHbl: 6eH30.1 U TOTYOJI.
TOKCHYHOCTH apeHOB

13

['eneTnyeckas CBA3b yrieBOI0POIOB,
MPUHAJICKANINX K PA3TMYHBIM
KjaccaMm

14

[IpupogHbie ICTOYHUKHU
YTJIEBOIOPOAOB: IPUPOAHBIN ra3 u
NOMyTHBIE HE(TAHBIE Ta3bl, HEPTH U
IPOIYKTHI €€ epepadoTKU

15

[IpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN ra3 u
MOMYTHbIE He(TAHBIE ra3bl, HEPTh U
MPOAYKTHI €€ nepepaboTKu

16

KonTponpHas pabota mo pazneny
«YTIeBOAOPOIBD)

17

[IpenenbHbIe 0OTHOATOMHBIEC CITUPTHI:
METaHoJI U 3TaHo. BomopoaHas cBs3b




18

MHOroaroMHbIE€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH

19

@DEHOI: CTPOEHUE MOJIEKYJIBI,
(u3nueckue 1 XuMHUYeCKHe CBOMCTBA,
pUMEHEHNE

20

Anpaerupl: GopMabaCTHI U
arerajabaerun. AneTod

21

OnHOOCHOBHBIE NIPEAETIbHBIC
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS H
yKCyCHast

22

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI

23

CreapuHOBas U OJICMHOBAsS KUCJIOTHI,
KaK MPEACTaBUTENU BBICITUX
KapOOHOBBIX KUCIIOT

24

MpLta KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHUC

25

CroxHble 3(pUpbI KaK MPOU3BOHbIE
KapOOHOBBIX KHUCIOT. [ uaponus
CIIOKHBIX 3(pHupoB

26

JKupsr: runponns, NpruMeHEHUE,
Ouosiornyeckast poJib >KUpOB

27

VYrneBombl: cocTas, Kinaccuukarus.
Baxwuelime npeacTaBuTeNu: riaoK03a,
bpykro3a, caxaposa

28

Kpaxman u nemirono3a Kak mpupoHbie
MOJINMEPBI




KontponbHas padoTa mo pazaery

29 «Kucnopoaconep:xaiue 1
OpPTaHHYCCKUE COCTMHCHHS

30 AMMJHEL: METUJIAMUH U aHUJIUH 1
AMHHOKHUCIIOTBI Kak aM(pOTEpHBIE

31 OpPTaHUYECKUE COCAMHCHHUS, UX 1
Ouosiornueckoe 3HaueHue. IlenTuab

39 Benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIC COCMHCHHUS

33 OCHOBHBIE TTOHITHS XUMUN 1
BBICOKOMOJIEKYJISIPHBIX COSTUHEHUI
OCHOBHEBIE METO/BI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTUHEHUH. 1
[TnacTmacchl, Kay4qyku, BOJIOKHA

OBILEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHyeckune
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUH DJIEMEHT. ATOM.
DneKTpoHHas! KOH(DUTYpalus aTOMOB

[Tepnoguueckuii 3aK0H U
[lepronnueckasi cucteMa XUMHYECKUX
anemenToB JI. . MenneneeBa, ux cBs3b
C COBPEMEHHOU T€OpHEN CTpOeHUs
aTOMOB

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U UX
COEIUHEHUI! 1O TPyMIaM U MepPHOaM.
3HaueHue MepuoIMYECKOro 3aKOHa U
CUCTEMBI XUMUYECKUX 31eMeHToB JI.11.
MeHeneeBa B pa3BUTHM HAYKH

CtpoeHue BelecTBa. XUMHYECKas
CBA3b, eé BHUBI; MCXaHU3MbI
00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bopopoanas cBsi3b

BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
OKHCJICHUS. BemecTBa MOIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHUS




[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 107151 BelecTBa B pacTBOpe

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

Krnaccudukarnus XuMHYECKUX pEakiui B
HEOPraHUYECKOU U OPraHUu4eCKOn
XUMHUHU. 3aKOH COXPAHEHUS MACCHI
BEILIECTB; 3aKOH COXPaHEHHUs U
MPEBPAILICHUS] SHEPTUU TP XUMUYECKUX
peaKuusx

Ckopocts peakmnun. OOpaTuMbie
peaknuu. XUMUYECKOE PAaBHOBECHUE

10

[TpakTnueckas padora Ne 1. «BnusHue
pa3nuyHbIX (HaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

11

DNEKTPOIUTHYECKAS AUCCOLUALIUS.
[TonaTre 0 BOIOPOAHOM MOKa3aTese
(pH) pactBopa. Peakiiun noHHoro
oOMeHa. ['uapoan3 opraHuuecKux u
HEOPraHMYECKUX BEILECTB

12

OKHCTUTENTEHO-BOCCTAHOBUTEILHBIC
peaxiuu. [TosiTie 06 31eKTpoIH3e
pacIiiaBoB U pacTBOPOB COJIEH

13

KoHnTponpHas paboTa 1mo pazueny
«TeopeTnyeckre OCHOBBI XUMUUY




14

Meramisl, X MOJI0KESHUE B
[Iepuoanueckoii cucreMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01He
(U3UYECKUEe CBOMCTBA METAJNIOB

15

CruiaBbl METaJIOB.
DNEeKTPOXUMHUYECKUHN Psii HAPSKEHU N
METaIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATpUM, Kaluil, KaJbIuH,
MarHui, aJllOMUHUN) U UX COCTUHEHUH

17

XUMHYECKHE CBOICTBA XpOMa, MEAU U
UX COEOUHEHUN

18

XnUMHUYeCcKre CBOMCTBA ITUHKA, Kelie3a 1
UX COeIUHEHUU

19

[Tpaktuueckas padora Ne 2. "Perienue
SKCHEPUMEHTAIbHBIX 33714 110 TeMe
«Meramib»"

20

HemeTaiminl, UX TTOJIOKEHNE B
[lepronnueckoi cucteMe XMMUYECKUX
anemenToB /1. 1. MenzaeneeBa u
0COOEHHOCTH CTPOCHHS ATOMOB

21

dusndyeckue cBOMCTBAa HEMETAIIOB.
AmnnoTrponusi HeMeTa/uIoB (Ha IpUMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriiepoaa)

22

XUMHUYECKUE CBOMCTBA FAJIOTEHOB, CEPBI
U UX COCTUHEHUN




23

XuMHYECKHE CBOMCTBA a30Ta, pocdopa
Y UX COEAUHEHHI

24

XHUMHYECKUE CBOMCTBA yIiepo/a,
KPEMHHUS U UX COCIUHECHHUN

25

[IpuMeHeHre Ba)KHEHIIINX HEMETAJIOB U
HUX COeOUHEHUU

26

O0001IeHrEe U CHCTEMATH3a M 3SHAHUHN
o reme «HeMeramnsl». Beruncienus mno
ypaBHeHI/IﬂM XUMHUYCCKUX pCaKIII/Iﬁ nu
TEPMOXUMHUECKHE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"HemeTtamist"»

28

KonTponbHas paboTa o remam
«Metamie»y 1 «HeMmetaminny

29

Heopranuueckue 1 OpraHn4ecKue
KHCIoThl. Heoprannueckue n
OpraHMYECKUEe OCHOBAHUS

30

AmMoTepHble HeopraHu4ecKue u
OpTraHUYECKUE COCTUHECHHS.
['eneTnyeckas CBsI3b HEOPraHUYECKUX U
OpTraHWYECKUX BEIIECTB

31

Posb xumun B obecrieueHUn
JKOJIOTUYECKOH, SJHEPIreTUYECKON U
NUILEBOM 0€30M1aCHOCTH, Pa3BUTUU
MEULUHBI




[TpencraBnenus 06 0OLUIMX HAYUYHBIX

32 IPUHLUIIAX POMBIIIIEHHOTO 1
TIOJTYYCHHUST BOYKHEHIIINX BEIECTB

33 YenoBek B MUPE BEIIECTB M MAaTEPUATIOB 1

34 XuMHS ¥ 30POBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe 00111eCTBO
«3narenbctBo «IIpocBemenuey
Xumust, 10 kimace/ Pymsuruc I'.E., ®enpaman @.I°., AKiimoHepHOE 00IIECTBO

«3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus, 10 xmace/ Pymsutuc I'.E., ®enpaman @.1°., AkimorepHoe o01ecTBO
«M3parenscTBO «IIpocsemienne»

Xumus, 11 kmace/ Pynsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o0111eCTBO

«HSII&TGJIBCTBO «HpOCBGHIGHI/IC»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET






