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HOACHUTEJBHAS 3AITMCKA

[IporpammMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepauun», TpeOOBaHUN K pe3ysibTaTaM
ocBoeHUsl (enepanbHON 00pa30BaTENbHOW MPOrpaMMbl  CpPEIHEro OOIIero
obpazoBanust  (POII  COO), npencraBieHHeix B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBanus  yd4eOHOTo  mpeaMmera «XUMUsS» B 00pa30BaTelIbHbBIX
opranmzauusax  Poccuiickorn — dexepauuu,  peaM3yHOLIMX  OCHOBHBIC
00pa3zoBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocnutanusi B Poccuiickorn @Pengepanmu Ha 1nepuon a0 2025 ropan
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOrpaMMBbI MO XUMUH, K OMPEIETICHUIO
oOmeit crpaterun OOydYeHHs, BOCHHUTAHUS U Pa3BUTUS  OOYyYAIOIIUXCS
cpeacTBamu y4yeOHoro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6a3oBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIENIeH, COJEp)KaHUsl, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITY CKHUKaMHU
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3oBaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIMM JTAalOM peaju3aliud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOTro 0O0pa3oBaHHs. ODTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYphbl 4YEJIOBEKA, a TAaKXKE DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe oOpa3oBaHue
oOydJaronmmxcsi Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS CpeACTBAMHU
y4eOHOTO mpeaMera «XUMHUS», COACpKAHWE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YUETOM CcHenuPUuKU HAyKu XUMUH, €€
3HA4YEHUS B MO3HAHUM MPUPOIBI U B MATEPUATILHON JKHU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIUX 1eJed ¢ NPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoii
denepanum.

XUMHSI KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJb B
COBPEMEHHOM IMBWJIM3allUM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMHPOBAHHUE PAIMOHATIHLHOTO
HAy4YHOTO MBINUIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEIACTaBICHUS 00



OKpY’KaloIllleM MHpPE KaK O €IUHCTBE MPUPOJABI M YEJIOBEKa, KOTOPOE
dopMupyercss B XHMHUHM Ha OCHOBE IMOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIller0 MUPa, OCO3HAHMS B3AMMOCBSA3U MEXKIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C APYTMMH E€CTECTBEHHBIMHM HAayKaMH, XUMUS
CTaJla HEOThEMJIEMOM YacCThbIO MHUPOBOW KYyJIbTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYJa W KU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHas XUMUS
KaK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HaIlpaBJICHA Ha
pelieHrue Tria00anbHbIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS YEIOBEYECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, SKOJIOTMYECKOH O€30MacHOCTH U
OXpaHbl 310POBbSI.

B coorBercTBUM ¢ OOmMMM LENSIMM U NPUHIUIAMH CPEIHEro OOIIEro
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi
YPOBEHb U3yUY€HHS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJITOTOBKY oOyyarommxcsl, HEO0OXOIUMYIO M I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLIMYMA,
OPOAODKEHHsT O00pa30BaHMsS B  pa3IUYHbIX O0JAcCTAX, HE CBSI3aHHBIX
HETIOCPEICTBEHHO C XUMHUEH.

CocTapisOmUMHA  TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30Bble KypCchl —
«Oprannyeckasd xuMus» U «OOmas U HeOpraHWyeckas XHUMHUsD), OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOHl HayKu:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUH (C BKIIOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U OpraHudeckoi xumun. @opmMupoBaHue JaHHONW CUCTEMbl 3HAHUHN TIPH
M3YYEHUU TIpeAMeTa OO0EeCleYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB M TEOPUN XUMUH.

CrtpykTypa comepkanusi KypcoB — «Opranndeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» cHopMHupoBaHa B MporpamMme 1Mo XMMHHU Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K H3Y4YEHHUIO Y4YeOHOro marepuajia U o0O0ycloBJIeHa
UCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEACIEHHBIX
TEOPETUYECKUX YpOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBAIOTCS. HA YPOBHE KIIACCHYECKOW TEOPUH CTPOCHHS OPraHUYECKHX
COCIMHEHHMI, a TaKKe€ Ha YPOBHE CTEPEOXHMMHYECKHMX W 3JIEKTPOHHBIX
NpeACTaBlIeHUd O cTpoeHuu BemiecTB. CBeAeHUs 00 U3y4yaeMbIX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT YIVIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJIOTHMYECKH aKTHBHBIX COEQUHEHM. B Kypce oprannyeckoil Xumuu
MOJIy4yaloT pa3BUTHE CQOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE MPEACTABICHUS O XHMHYECKOM CBA3M,



KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tog HOBBIM yrjOM 3peHUss B TpeaMmere «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpUBaEeTCs H3YUYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETHYECKUI MaTepual W (DaKTOJOTWYECKHE CBEJCHHMS O BEIIECTBAX U
XuMu4eckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OO0IIast 1 Heopranmueckas
XUMUSD» 00yYarolmuMcs TMPEeI0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETHUYECKUX M METOJIOJIOTMYECKUX
HO3UIMM, IIy0Ke NOHIATh UCTOPUYECKOE U3MEHEHHE (PYHKLIMN ATOro 3aKOHA —
oT 00o01Iaroel 10 OOBACHSIONIECH U MPOTHO3UPYIOIIEH.

Emunas cucrema 3HaHMH O BaXKHEHIIMX BeEIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUU, & TAKKE O XMMHUUYECKUX PEaKLHIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHseTrcs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHUSA, HMEIOIMIMMHU KYJIbTYpPOJIOTMYECKUN U
MPUKIAAHOW XapakTep. DTU 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSA3U
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOM U
NPAKTHYECKOH JEsITEeIbHOCTU YeI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K IpOoLEecCy TBOpYECTBA B 0OO0JACTH TEOPUM W MPAKTUYECKUX MPHUIOKEHUN
XUMUH, T[IOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HWH(MOPMAIMI0O W TNPUMEHATH €€ IS TOINOJHEHUS 3HAHHM,
pElIEHUs] HHTEJUICKTYalbHbIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B menom coxepikaHue ydyeOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
M3Y4Y€HUsT  OpUEHTUpPOBAaHO Ha  (OpPMHpPOBAHHE Yy  OOyYarolIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMaHUS (PUIIOCOPCKUX UAEH, TaKUX Kak:
MaTepualbHOE E€IMHCTBO HEOPraHWYECKOr0 W  OPraHu4eckoro MHpa,
00yCIIOBIIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHUEM, [I03HABAEMOCTh
IIPUPOAHBIX SBJICHUU MyTEM DKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKIY
HOBBIMM (paKTaMH U TEOPETUUECKUMH MPEIMOCHUIKAMH, OCO3HAHUE POJIU XUMHUU
B pEUICHUH OHKOJOTMYECKHMX TNpodsieM, a Takxke mpoljeM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTMH U
MaTepUalioB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOyyJaroumxcsi MPUHATHIE TPOrpaMMOM MO XMUMHUH TMOAXOAbl K OMpPEAeSICHUIO
COJEp)KaHUsl W TOCTPOSHUS NpeaMeTa MNpeayCMaTpUBalOT (OPMHUpPOBAHUE
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJIOB JIEATEIbHOCTH: pEIIeHUs MpoOjeM, TOWCKA, aHalu3a U
00paboTkn  MHQOpMAIMK, HEOOXOAUMBIX JUII  MPUOOPETEHUS  OMbITA



MPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEIbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero ooOpa3oBaHus, NpH
ONPENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKU LEJIe H3y4YeHHs IMpeaMeTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKd Kak oOOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTYpbl. C METOIMYECKON TOUKU 3PEHUSI TaKOM
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMera SBISETCS BIOJHE
OTIPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMUA U3Y4YEHUS IpEeAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (GopMUPOBAaHHE CHUCTEMbl XHMHYECKMX 3HAHUW Kak BakKHEHIen
COCTAaBIIIOLIEH €CTECTBEHHO-HAyYHOM KApTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIe MOHATHS, (yHIAMEHTAJIbHbIE 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHUE S3bIKa HAyKU, YCBOEHHWE W TIOHUMAaHHE
CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (QopMupoBaHue W pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaxX
MO3HAHWSA BEIIECTB M XHMMHUYECKUX pEeaKIfil, HEOOXOIUMBIX ISt
MpUOOPETEHUSI YMEHUW OpPUEHTUPOBATHCS B MHPE BEIIECTB W
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKOU U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JESATENBHOCTH, CBSI3AHHBIX C
HaOmoeHHeM U OOBACHEHHMEM  XUMHUYECKOTO  IKCIIEPUMEHTA,
cOOJIF0ICHUEM TPaBWII 0€30MacHOTO OOpAIlleHHSs C BEIlIECTBaAMHU.

Hapsany c¢ »tuMm, coaepxkaTeiabHas XapaKTepUCTHKA Ieled u  3aaad
M3Yy4YCHHS MpEeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTHpPOBaHa B
COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbILIEH CTENEHU OTAAETCS
NpEeANOUYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJepkKaHus  OOydeHus,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 0O0IIe00pa3oBaTeIbHOM
OpraHM3aliy, BIAJCIOIIEr0 HE HAO00OpPOM 3HaHUW, a (YHKIMOHAIbHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO MOJTY4YEHUs 3HAaHUI
U IPUMEHEHUS UX B pEaJIbHOM JKU3HU JIs PEIICHMS] MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3y4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanus OOydaloluXCsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
MUpa, (OPMUPOBAHWE HHTEIUICKTyaIbHO pPa3BUTOM JIMYHOCTHU, TOTOBOM K
caM0o0Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  IPUHATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYAallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y O0OyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIM), UMEIOIIUX YHHBEPCAIbHOE 3HAUCHHE MJI Pa3IU4YHBbIX BUJIOB
NEeSTEIbHOCTH:  pEIIeHUs MpoOsieM, TIOWCKa, aHaiu3a U  00paboOTKu
uHboOpMaIK, HEOOXOJUMBIX JUIsi TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe JJIsl OICHKHU C
MO3ULIMNA DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPEY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIMXCcs: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETATH
HOBBIC 3HAHUS IO XWMHH B COOTBETCTBHHM C XKU3HCHHBIMU TMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOW ¥ HAy4YHO-TIOMYJSIPHOM HMH(POpPMAlUA XUMHYECKOTO
COJIepKaHUs;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAaOII0JaTeIbHOCTH, COOPaHHOCTH, AKKYyPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU W
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYarmuxcs YOEeKIEHHOCTH B TYMaHHCTHYECKOU
HAMPaBIEHHOCTH XMMHH, €€ BXKHON pPOJM B PEUICHUH TJIOOANBHBIX MpoOeM
paIMoOHAaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOTO OTHOILIEHUS K TPHUPOJE M CBOEMY 3J0pPOBbIO, a TaKke
NPUOOPETCHUS OIbBITA HWCITOJIB30BAHUS IMOTYYEHHBIX 3HAHWUN IS TPUHSATHS
I'PAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XHMHUYCCKUMU SIBJICHUSIMH.

B ydeOHOM mutane cpemHero oOmiero oOpa3oBaHUsl MpPeaMeT «XUMUSDHY
0a30BOro YypOBHS BXOAWUT B COCTaB MpeaMeTHOM ob6mnactu «EctecTBeHHO-
Hay4HBIC TTPEAMETHD.

OOmiee yucao0 4YacoB, OTBEAEHHBIX JJISI M3y4YeHUsS XUMHU, Ha 0a30BOM
YPOBHE CpeaHero ooIiero oopazoBanus, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUU

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJIy4YCHHUH HOBBIX BELIECTB U MATEPHUAIOB. Te€OpUs CTPOCHUsS OPraHUYECKUX
coennHeHni A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(opMyJIbl OPraHUYECKHX BelIEeCTB. ['oMoiiorus, uzomepus. XUMUYECKast CBA3b
B OPTaHUYECKUX COCIUHEHUIX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne 0  KiIacCUpUKALMKU  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTudeckas) U TpUBUaIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTANBHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYeCKUX BEIIECTB, HaONIOJCHUE U
ONIMCAaHHUE JAEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALICHUI0 OPraHUYECKUX
BELIECTB MTPU HarpeBaHuu (I1aBjieHue, 0OYIIMBaHUE U TOPEHHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAnx. MeraH u 3TaH —
IpocCTeiIlne MpeACTaBUTENN alKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIEHUWE B MPUPOJE, IMOIy4YEHHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAN. DTHIIEH U MPOIUIICH
— MPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWCTBA
(peakuuu TrUAPUPOBAHUSA, TATOTCHUPOBAHUSA, THUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxKHEHIINE
XUMHYECKUE CBOMCTBaA (peakmus NOJIMMEPHU3aIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
ALIETWIIEH — TPOCTEMIIMN MPEACTABUTENb AJIKWUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XMMHYECKHE  CBOWCTBAa  (peakuuu  TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, TUPATALINU, TOPEHNUS), TOTyUEHHE U IPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gpu3nuecKue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE U IPUMEHEHHE.



Tonyon: cocmas, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peakyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), nojayueHue u npumeHnexue. TOKCHUHOCTD
apeHOB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIVIEBOAOPOAOB. lIpuponmHbIli ra3 v moOmyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocobsl nepepaboTku HeDTH:
[EPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYECKHil), muponus. IIpogykrsl
nepepaboTku He(pTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMmeHHbIH yrosib 1 MpogyKThl €ro nepepaboTKy.

DKCnepruMEeHTAIbHBIE METOAbl HW3Y4YEHHs BEIIECTB U WX MPEBPALCHUN:
O3HAaKOMJIEHWE C OO0pa3luaMy IUIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOJEIUPOBAHHE MOJEKYJ YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palbOoThl: MOIy4YEHUE
ATUJICHA U U3YyYECHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss 1mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MM MPOIYKTOB
peakiun).

Kuciaopoacoaepxamue opranuyeckue CoeJUHEHU

IIpenenbHblE ONHOATOMHBIE CHHMPTHI. METAaHOJA W 3TaHOJ: CTPOCHME,
¢uznyeckue U XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETalljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOOOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J[eliCTBME METaHOJIa ¥ 3TaHOJA HA OPTaHU3M YEJIOBEKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO MICTOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIIUPThI). JleiicTBue Ha
opranusM yenoBeka. [[pumeneHne rmmuepruHa v STUIICHTJIUKOJIS.

@DeHoJI: CTPOCHHE MOJEKYJbl, (U3MUECKME M XUMHUYECKHE CBOWCTBA.
TokcuuHocTh (penona. [lpumenenne GpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETH, AaUETANBAETUI: CTPOEHUE,
¢uznyeckue U XMMUYECKUE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIUH ), TOJYyUYECHUE U TPUMEHEHHE.

OAHOOCHOBHBIE MpezeibHblE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAsl KHCJIOTBI: CTpOEHHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTRA,
oOme nns Kiacca KUCIOT, peakius »TepuduKalnuu), TOJyuYeHUE U
npumeHeHue. CTeapuHoBasl U OJIEMHOBAsI KUCIOTHI KaK MPEACTABUTEIN BBICIIMX



KapOOHOBBIX KHUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbiX 3pupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeuid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
rugpokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIIIOKO3bl), HAX0XKACHUE B MPUPOJIE, IPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoHbie monumepsl. CTpoeHUE KpaxMmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUSI BEIIECTB M UX IPEBPAIICHUI:
MPOBEJICHUE, HAOIIOJCHUE U ONHUCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCIIEHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOACHCTBUE TIUIEPUHA C
ruapokcugom meau(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedbpa(l) m runpoxcunom menu(ll), B3aumomelicTBue kKpaxmana c
MOJIOM), TIPOBEACHHE MPAKTUYECKONW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJINYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIUH IO H3BECTHHIM
Macce, 00bEMY, KOJMUYECTBY OJHOTO W3 MCXOJHBIX BEMIECTB WA MPOIYKTOB
peakiun).

A3oTcoaeprkanme OpraHu4eckue CoOeIMHEeHHUS.

AMHWHOKHCIIOTBI ~ Kak  aM(OTEepHbIE€  OpPraHUYECKHE  COCAUHEHUS.
duznveckue U XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMEpe TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCHOT. [lenTuabl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAsI M TPETUYHAS CTPYKTypa OelkoB. XUMHUUYECKHE CBONCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALlMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCIEpUMEHTAIbHbIE METOAbl M3YUYEHHUS BEIIECTB W UX MPEBPAIICHUIL:
HaOIIOZICHNE W ONMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIus OEIKOB
MIPU HAarPEBAaHUH, ITIBETHHIE PEAKITUN OCIIKOB.

BricokoMouieKyJIsIpHbIE COeIUHEHUS



OcCHOBHBIC TIOHATHS XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIUHCHHIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTCICHb IMOJIMMEPU3AIUH, CPEHHSSI
MoJieKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYIISIPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAITHS.

DKCIepUMEHTATbHBIC METOIbl M3YyUYCHUS BEIICCTB W WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C oOpasmaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYEHUH OPraHUYECKOM
xumMud B 10 Kjacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE Kak OOIMX
€CTECTBEHHO-HAYUYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTeCTBEHHO-HAyUYHbIE TIOHSATHA: SIBJIICHHE, HAy4YHBIM (DaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHajJu3, CHHTE3, KiIacCHU(UKAIMS, MePUOIUIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, IKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuzuka: wMartepusi, OHEprusi, Macca, aToM, OJEKTPOH, MOJIEKya,
OSHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, oOMEH BELIECTB B OpPraHHU3ME,
doTOCHHTE3, OMOJOTUYECKH AKTHUBHBIE BemiecTBa (OCTKH, YTIICBOJBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHONOTHSA: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHTAHUSA,
MOIOIIIME CPEICTBA, JICKAPCTBCHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMUMHH

XUMUYECKHN 3JeMEHT. ATOM. SIpo aTroma, H30TOMNblL. JIEKTPOHHAs
000J109Ka. DHEPreTUUYECKUE YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTaH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUsl FIEKTPOHOB MO0 OpOUTAJIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IINEKTPOHHASI KOHPUTYpALIUS aTOMOB.

Ileppommueckut 3akoH u llepmommueckas cucrema XHMHYECKHUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA W



Ilepnommueckor cucteMsl xumudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMHU MPOCTBIX U CJIOKHBIX
BEILIECTB M0 TpyNIlaM M MNEpHOJaM. 3HAYEHUE MEPHOJINYECKOr0 3aKOHA B
Pa3BUTUU HAYKHU.

Crpoenue BeliecTBa. XHMMHUYECKasl CBSI3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsi HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTa/uInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
aKkIenTopHblid). BomopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJEKYJSPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEILIECTBA. [HUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

[lonaTtne o nucnepcHbIX cucremax. MICTUHHBIE M KOJTIOMAHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenkmartypa
HEOPraHWYECKUX BELIECTB. | eHeTnueckas CBSI3b HEOPraHWYECKUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass peakuus. Krnaccudukanus XUMHYECKMX peakuud B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH MPU XUMHYECKUX PEAKIIHIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpartumbie peaknuu. XUMUYEcKoe paBHOBecue. DakTOphl, BIUAIONIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccouuanusi. CuiibHbIE W ciaOble 3JIEKTPOIUTHI.
Cpella BOJHBIX pacTBOPOB BEUIECTB: KUCIAsA, HEUTpalibHasl, 1iesiouHas. [Tonarue
o BogoponHoMm mokaszatene (pH) pacrBopa. Peaknum umoHHOrO OOMEHa.
I'maponu3 HeOpraHMYECKUX U OPraHUYECKUX BEIIECTB.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIEC peaklnu. [[pruMeHeHne anekTposumsa.

DKCNEPUMEHTAIbHBIC METOJbl HU3YYEHHUSI BEIIECTB W HMX IPEBPAIICHUN:
neMoHcTpanus tadmmi «lleproguyeckas cucteMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3ydeHUe MOJIEICH KPUCTALTUNISCKUX PEIIETOK, HAOII0ICHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3iokKeHUe
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, ONPEAEIEHUE CPEbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HHJIHMKATOPA, PEAKIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHue pazmudHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKON pEeaKInmy.

Pacuérnrlie 3agaun.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUETHI, pacU€Thl C UCIOIH30BAHUEM TMOHSATHUSI «MaccOBast
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemerammer. Ilomoxenne HemeramnoB B Ilepuomndeckoin cucreme
xumudeckux 3meMenToB JI. . MenneneeBa 1 0COOEHHOCTHA CTPOCHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TAJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHs])) U UX  COEAUHEHHMM  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAUIOB U X COECTUHEHUIA.

Mertamnsl. [lonoxenue metamuios B [lepuognyueckoit cucteMe XUMHUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX
000704eK aTOMOB MeTauioB. O01ue guznueckre cBoicTBa MeTauioB. CIiaBsl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIINX METAUIOB (HATpWi, KaJdui, KaJablIHi,
MarHui, aTlOMUHUAM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHECHUH.

OO6mume crnocoObl MOyYeHUs] METAIIOB. [IpuMeHeHne MeTaliioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BELIECTB M HUX MPEBPAILCHUI:
U3y4YeHHUE KOJUIEKINU «MeTasuibl U CIUTaBbD», 00pa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3a/a4, HaOIIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  ATIOMUHUSA C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKlIMM Ha KaTHUOHBI
METaJJIOB).

Pacuérnble 3anaumn.

Pacuérel Macchl BeliecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00bEMY OJHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacuy€tsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMuu B 00ecrieueHnH SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30MacHOCTH, Pa3BUTUU MeIUIUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHINANAX TPOMBIITUICHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB MU MATEPUAJIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1S AIEKTPOHUKH, HAHOMAaTEpHUasbl, OpPraHNYECKUE U MUHEPAJIbHBIE
yA0OpeHus.

Xumusa U 3I0pOBhE YEIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MAaCHOTO HWCIIOJIL30BAHUS IPENapaToB OBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBSI3€M MpU  HM3ydyeHUH OOmed u
HEOpPraHM4eCcKo XuMHUM B 11 Kjacce OCyIIECTBISIETCA YE€pe3 HCIIOJIb30BAHUE
Kak OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUH, TaK W TMOHITHUH, SBISIOMIMXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01me ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: HAYYHBINA (PaKT, TUMIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuuKaius, MNEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEIUPOBaHUE, U3BMEPECHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
WMOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBA, (PU3MUECKHE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TIOJIE3HBIE HWCKOIAEeMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYeCcKas MPOMBIIIJIEHHOCTb, METAJLTyprusl,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepUasoB, CEJIbCKOXO03SICTBEHHOE
MIPOU3BOJICTBO, MUIEeBas MPOMBIIIJIEHHOCTb, bapmareBTHYECKaS
MIPOMBIIUIEHHOCTh, TPOU3BOJICTBO KOCMETUUYECKUX IMPENapaTroB, NPOU3BOIACTBO
KOHCTPYKIIMOHHBIX MaTepuaoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
O0OyYarommMMHUCss TPOrpaMM CpPEIHETro oO0Iero oOpa3oBaHusS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayuyHo-mMeTonnyeckoid OCHOBOWM ISt
pa3paboTKH IJIaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MIPOTPAMM CPEAHETO OOILEro
o0Opa30BaHMUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAaMeTa « XUMUS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUNMCKOM Tpa)XIaHCKOW HWIECHTHUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJM4Khe MOTUBALIMK K OOYyYEHHIO;

LEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX Tpajulvii 0a30BOM HAyKH
XUMUWY;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYIIUMU LETOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE TPABOCO3HAHMSI DKOJOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH
CTaBUTD LIETTU U CTPOUTH )KMU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS NMpeaMeTa «XUMHs» JOCTUTalOTCS B
€AMHCTBE Y4YEOHOW U BOCHHUTATENILHOM JIESITEIbHOCTH B COOTBETCTBHHM C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSAMU U UealaMU POCCUIICKOTO IPaskJaHCKOTO O0IIeCTBa, MPUHITHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMU MOBEACHUSI, CIIOCOOCTBYIOIIMMHU IpoLieccaM
CaMOIMNO3HAHUs, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromMXxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTH OIBITA MO3HABATENFHOW M TMPAKTUYECKOW NEATEIbHOCTU
oOyyJaroumxcs o peaju3aiiui NPUHATHIX B 001ECTBE [IEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamxaIaHCKOro BOCIMTAHUSA .



OCO3HaHMSI  OOy4YalOIIMMHUCS CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKON [EATEIBHOCTH IPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUHN YU€OHBIX U TO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU JAESATEIHHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOILIECHUS K HMCTOPUYECKOMY U HAy4yHOMY HAacCJIEAUIO
OTEYECTBEHHOW XUMUH;

yBaXXEHUSI K IMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKOTO
MPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTHUXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIbHBIX ITOUCKOB,
MMOCTOSIHHOTO TPyAa YUYEHBIX U PAKTUKOB;

UHTEpeca U TMO3HABATEJbHBIX MOTHBOB B TOJIYYEHHU WM TOCIEAYIOIIEM
aHanu3ze uwHGOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSCh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBApHUILEH C
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHM ATUX
MIOCTYTKOB;

4) gpopMupoBaHHs KyJbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEeH 370poBOro © Oe3omacHoro oOpa3a >KHU3HHU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXWYECKOMY 37I0POBBIO;

coOMIoICHNs TIpaBWJl OE30MAaCHOr0 OOpallleHUs] C BEIEeCTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBUJ HWHIWBUAYAJIBHOTO W KOJUIEKTUBHOTO
0€30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIONMIMX 3J0POBBI0O W IKU3HH
JIIOJIEH;

OCO3HAaHMSI  MOCIAEACTBHUM U HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpe0beHus aKoroJisi, HAPKOTUKOB, KypEeHHUS );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  Y4€OHO-HCCIICOBATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM HM JPYIMX BHUIAX
JESATEILHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacCTHE B PEIICHUM MPAKTUYECKUX 3a/aad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YUYCHHIO MPOdecCHil pa3IuyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAKEHHS K TpyAy, JOASIM Tpyla H pe3ylibTaTaM TpYyJIOBOU
NeATEIIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TPaeKTOPUU
oOpazoBanusi, Oyayuieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, HHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEIbI;

OCO3HaHMSI HEOOXOIUMOCTH HCMOJB30BAHUS JOCTIKCHUN XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPHUATUS JEUCTBUN, NPUHOCAIIMX Bped OKpPYKaOUIEH
IPUPOAHON CpeJie, YMEHHUS POTHO3UPOBATh HEOIATOMPUSTHBIE SKOJIOTHUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIAT UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBINUICHUS, 9SKOJIOTHYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKONW HAMNPABICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCS MU B MIO3HABATEIBHOM, KOMMYHUKATUBHON U COLMATIBHOU
MpaKkTUKe, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHUBOCTOATH HJICOJIOTUU
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHenu(PUKY XUMHUM KaK HayKH, OCO3HaHUsA €€ poJiku B
dbopMUpPOBAHUU PAIMOHATIBEHOTO HAYYHOTO MBIIUICHUS, CO3JIJaHUM II€JIOCTHOTO
MIPEACTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;



yOEXKIIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHHM U1 COBPEMEHHOMN
UMBWIN3AMU: B €€ T'yMaHUCTUYECKOM HANPABICHHOCTH M BaXXHOM PO B
CO3JIaHMM HOBOM 0a3pl MaTEpUATbHOW KyJIbTYpbl, PELIEHUHM IJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUYECKOM,
MUIIEBOM M  JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEIUIIMHBI,
00ecCrnevYeHn YCIOBUN YCIEIIHOTO TPpyAa M AKOJIOTUYECKH KOM(DOPTHOM KU3HU
Ka)X10r0 4JIeHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHMMAaHHUSl CYIIHOCTH METOJIOB
NO3HAHMsI, HUCIOJIb3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
HCIIOJIb30BaTh TOJIy4aeMble 3HAHMS [UJI aHalIW3a M OOBSICHEHUS SBICHUUN
OKPY’KaIOIIET0O MUpa U MPOUCXOAAIMIMX B HEM H3MEHEHHI, YMEHHUs JAeNaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAyuyHBIX (AKTOB M HMMEIOIIMXCS
JAHHBIX C LENBI0 NOJYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO HMCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1EATEbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO0, K aKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUA MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpEca K  OCOOEHHOCTSIM  TpyAda B  pa3iIMyHbIX  cepax

npoecCuOHaNbHOM NESITEIbHOCTH.
METAINNPEAMETHBIE PE3YJIbTATbDI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XHMUS)
Ha YpPOBHE CpPEeAHEro 00IIero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble I (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUS  OOYyYaIOUTUXCS
MEXIUCITUTUTHHAPHBIE (MEeXTpeIMETHBIC) oOIIeHayYHbIe MOHSITHS,
OTpakarolye IIEJIOCTHOCTh HAYYHOM KApTHHBI MHpPa W CHEIU(PUKY METOJOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, TPOIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIUI, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

yYHUBEPCAIbHBIC y4eOHBIC JEHCTBUS (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIE, pEryJATUBHbIE), oOecrneuuBaroue (HOpMUPOBaAHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COITUATTLHON KOMIIETEHITUN 00YJarOITNXCS,;

CIIOCOOHOCTH o0yuaronmxcs UCITIOJI30BATh OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IeUCTBUS B TO3HABATENILHON U COLMATILHOMN MpPaKTHKE.



MeranpenMeTHbIe pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4EOHBIMU  TO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEACATh ILEIM JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YJbTaThl JEATCIBHOCTH C MOCTaBJICHHBIMHU
LEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATH UX B3aMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBICHEHUS OTJACIbHBIX (PAKTOB
U SIBJICHUM;

BHIOMpATh OCHOBAHUS W KPUTEPUM ISl KIIaCCU(UKAIMKU BEIIECTB U
XAMUYECKHUX PEaKIIUM;

yCTAaHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4yaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUsI (MHIAYKTUBHbBIC, IACAYKTUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITFOUCHNS,

NPUMEHATH B  MPOIIECCe TMO3HAHUSA, HCIOJb3YEMbIE B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) JJIEMEHTA, XUMHUYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOW pEaKIUd — TPU PEIICHUH YUYEOHBIX
MO3HABATEIbHBIX M IMPAKTUUYECKUX 3ajlad, MPUMEHSITh HAa3BaHHBIC MOJICJIbHBIC
MpeACTaBICHUS JIJI BBISABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMM METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuii;

dbopmynupoBaTh 1€MW 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYTUPOBAHHBIE BOMPOCHl B KAaYeCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI 1S (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUS W MPOBEACHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHS HAOMIOIaTh 3a



XOJIOM  IMpoliecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dopMynupoBath 0000IIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yIbTaTOB UCCIEAOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIIaHHON
pabore;

NpUOOpeTaTh OMBIT YUYEHHYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
TS TeNIbHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, MPUMEHEHHIO pPa3IHUYHbIX
METOJI0B MTO3HAHMUS.

3) paGora ¢ nnpopmanueii:

OPHUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPoOpMaAIuu (Hay4dHO-
MOMyJIsIpHAsE JINTEpaTypa XUMHUYECKOTO COJACpKAHMs, CIPaBOYHBIE MOCOOUS,
pecypcbl HTepHEeTa), aHaIM3UpOBaTh HHPOPMALUIO Pa3IMUHBIX BUJOB U (HOpM
OpEICTaBICHUsA,  KPUTHUECKM  OLIEHMBaTb €€  JIOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

(dbopMyIHMpOBAThH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MOUCKE U
otOope wuHpOpMaIMU, HEOOXOAMMOW I BBINOJHEHUS Y4YeOHBIX 3aaau
OIPEACIIEHHOTO THUIIA;

npuUoOpeTaTh OMbBIT MCIOJIb30BaHUS MH(YOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA 1 PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMy TpeAcTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM $3bIK B KAauecTBE CpelAcTBa Mpu padboTe ¢
XUMUYECKON HWH(OpMaIuen: NpUMEHITh MEXIpeAMEeTHbIe (pu3nyeckue u
MaTreMaTU4ecKre) 3HaKu W CHMBOJIbI,  (opmyJibl, abOpeBUaTyphl,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBiaeHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUSMM:

3a/laBaTh BOMPOCHI TIO0 CYIIECTBY OOCYXTaeMON TEeMBI B XOJ€ TUAJIOTa
W/WIA TUCKYCCHH, BBICKAa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOW MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIATh C MPE3EHTAIMe pe3yNbTaTOB MO3HABATEIBLHON JIEATENbHOCTH,
MOJlyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TPHU
BBITIOJIHEHUM ~XMMHYECKOrO0 JKCIIEPUMEHTA, MPaKTUYeCKOM paboThl IO
MCCJIEIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaTu3allii y4eOHOTro MpoeKTa u
(opMyIMpOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ 0OCY>KIACHHSI U 00OMEHa MHEHUSIMHU.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMH JeHCTBUSIMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO I03HABATENIbHYIO
JesITeIbHOCTb, ONpeAessas e€ LeNu W 3aJaud, KOHTPOJUpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpEIaraeéMblii alropuTM JACUCTBUI Ipu
BBINIOJIHEHUHM Y4YeOHBIX M HCCIIEAOBATENLCKUX 3a/a4, BHIOMpaTh Hambojee
s deKkTuBHBIN cOcO0 UX pemieHus ¢ y4€TOM MOJTY4YEHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYWIECTBIIATh ~ CAMOKOHTPOJb CBOCH  JEATENPHOCTH Ha  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOH COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA DJIIEMEHT, aTOM, OJJIEKTPOHHAs
o0ooyka aTroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U COKpalléHHas),
MOJIb, MOJISIpHAas —Macca, MOJSPHBIA  00BEM,  YIJIEPOJIHBIA  CKEJET,
GyHKIMOHATBHAS TPYIIa, PaJuKan, H30MEpPHs, U30MEPhl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YIJIEBOJIOPOABI, KHCJIOPOJA M a30TCOAEPKAIIUE COCIAUHECHHS,
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMUS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux BemiectB A. M. byTieposa,
3aKOH COXPAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUUYECKUHN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAlM€e B OCHOBE MOHHUMAHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BOXHEUIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIIbHOCTH
YEJI0BEKA,



c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MMPU3HAKHU TIOHSITHH,
YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHSITHUS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILLICHUN OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BATh XUMUYECKYIO CUMBOJUKY IS
COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKMX BEIIECTB M YPABHEHUH XHUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsl MJUTIOCTPAIUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OPTaHWYECKHUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/TpymIie COCMWHECHHWH (yTIECBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIHC
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMs), JaBaTh UM Ha3BaHUS I10
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIIbHbBIE
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ITHJICH, MPOMHUIICH, alleTHUJICH,
STUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHASL
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTA, CTEApUHOBAS KHCJIOTA,
TII0K03a, (PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNpPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCT, YMCHHSI TPUMEHSATH TOJOKCHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytiepoBa myis 0OBSACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHMHA XapaKTepu30BaTh COCTaB, CTPOCHHE,
du3HYeCKe U XMMHYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTWICH, NPOIUJICH, alleTUJICH,
Oyramuen-1,3, metrnnOyTaauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TJIAIIEpYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHasl KUCJIOTHI, TJIIOK03a,
Kpaxmayi,  IeJUTI0JIO3a,  aMHUHOYKCYCHas  KHCJIOTa),  WLIIOCTPUPOBATH
ITCHETHYECKYI0 CBSI3b  MEXKJIy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepU30BaTh MCTOYHUKHU
YTJIEBOJIOPOJTHOTO ChIpbs (HE(PTh, HPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHN MPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA UCXOHOTO BEIIECTBA WIIH TIPOIYKTA
peaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WUJIU MPOAYKTOB PEAKIINN);



c(hOpMHPOBAHHOCTh YMEHHMI BIAJCTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIECCTB
U XUMHUYECKMX  sIBJIeHUWA  (HaOmroleHHe, U3MEpEeHUe, IKCIEPUMEHT,
MOJICJIMPOBAHMUE), HCMOJb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUSA IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHUEM,;

chOpMHPOBAHHOCT, ~ YMEHMHM  COOJIO/IaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JabopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe IpaBuia
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BHITIOJHEHUIO
Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATh M BBINOJIHATH XUMUYECKUI
AKCIEPUMEHT (MPEBpAILCHHUS] OpPraHMYECKUX BEIIECTB IMPU HArPEBaHUM,
NOJIyYEHUE OJTUJIEHA M U3YYEHHE €ro CBOWCTB, KaY€CTBEHHbBIC pPEAKIIUU
OpPraHMYeCKUX BEILECTB, JCHATypalusi OEIKOB MpU HArpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYJAOBaHUEM, IPENCTABIATH
pe3yibTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTUX
pE3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHN KPUTUUECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(bOpMAINIO, TIOJYYaeMyl) M3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MAaCCOBOMA
uHdopmaruu, IHTepHET U ApyTHX);

chOpPMHUPOBAHHOCTh YMEHHMM  COOJIO/IaTh TMpaBWiIa  JKOJOTHYECKU
LEJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAEATENIBHOCTH B LEIAX
COXpaHEHUsI CBOETO 370POBbS M OKPYXarOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MbI OMPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbIch Tokazatens [1/IK, moscHaTh Ha mpumepax crocoOsbI
YMEHBIIICHUSI W TPEJOTBpAICHUST HUX BPEIHOIO BO3JEHCTBUS Ha OPTraHU3M
YeJI0BEKa;

JUIsl 00YUaAKOIIUXCSI C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CIHAOOBUAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMUYECKUX (OPMYII.

11 KJTACC



[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOIass U HeopraHudyeckas
XUMUSD» OTPaXKaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUN: O XHWMUYECKOM COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpa, POJIM XUMHHU B IIO3HAHUMU SIBJICHUMU
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W  KYJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HEOOXOAWMOM HJisi PELICHUS MPaKTHUYECKUX
3ala4 M HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO U
IPUPOAHOU CPEAE;

BIIQJICHUE CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONIHNE MMOHITHS (XMMUYECKHIA 3JIEMEHT, aToM, u30ToI, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM AaTOMOB, WOH, MOJIEKYJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAsI, MOHHAs, METAJJINUYECKasi, BOJOPOJIHAs ), KpUCTAIIINYeCKas
pemeETKa, TUIBl XUMUYECKHUX PEAKIUMI, PACTBOP, dJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTHUYECKAST ITUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECHUE); TEOPUH M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON Aucconuanuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXPAHEHMs MACChl BEILECTB, 3aKOH COXPAHEHMS W IIPEBpALLCHHUS
AHEPTUU MPU XUMUYECKHUX PEAKIHUSAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKHUM SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHMSA, JIeKAIIME B OCHOBE NTOHUMAaHHUS
OPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHMX SIBJIICHUH, (aKTOJIOTHYECKUE
CBEIICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHHM M O€30MacHOM HCIOJb30BaHUU
BaXHEHMIIMX HEOPraHUUYECKHUX BEIIECTB B OBITY U MPAKTHUUYECKOHN NEATEIbHOCTH
YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh HX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY ONIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
coctaBieHuss (GOpMyJ BEUIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHil,
cucrtematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUs
OTZIEJBHBIX HEOPTAHMUYECKUX BELIECTB (YrapHblid ra3, yriaeKUCiblid ra3, aMMHUaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTb, IUTHEBAS COJA, TUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJEHTHOCTb M CTENEHb
OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJECHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHNAX, THUN KPUCTALINYECKOW PEMETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAsl, MOHHASI, METAIUIMYECKAs ), XapaKTep CPeAbl B BOJHBIX
pPacTBOpaxX HEOPraHUYECKUX COCIUHEHUI;



c(hOpMHPOBAHHOCTH YMEHHI yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO0 WX COCTAaBY K OMPENeIEHHOMY KIAcCy/Tpymie
coeMHEHUN (TIPOCThIE BeEIIECTBA — METa/UIbl M HEMETaulbl, OKCH/IBI,
OCHOBAHUSI, KHUCIIOThI, aM(OTEPHBIC THUPOKCUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOTUIECKOTO 3aKOHA
. W. MengeneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
O0OBSICHUTEIILHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX 3JieMeHTOB |14 mnepuonoB Ilepuoauueckoil cHUCTEMBI
XUMHYECKHUX aneMeHToB JI. M. MenuesneeBa, UCHOIb3ys MOHATHA «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUYECKUE  YPOBHU»,  OOBSACHSTH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHMYECKHUX DJIEMEHTOB U UX
COEIMHEHUH MO NepuojaaM U rpynnaM llepuoauueckoil CUCTEMbl XUMHUYECKUX
anemeHToB [l. 1. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepHu30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUUECKON CBSI3M MEXITYy HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATh XUMUUYECKUE PEAKIIUU 110
Pa3JIMYHBIM MPU3HAKAM (YUCITY M COCTABY PEarupyrollyux BelECTB, TEINIOBOMY
s deKTy peakiuu, N3MEHESHUIO CTEIICHEH OKHUCIICHHS JIEMEHTOB, 0OpaTHUMOCTH
PEAKILNH, YUACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIMA Pa3TMIHBIX
TUIIOB, TIOJHBIE U COKpAIlEHHbIC YypaBHEHUsI peakuié HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX ATH PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAWTH PEAKINH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTAB PA3JUYHBIX HEOPraHWYECKHWX BEILECTB, PAacIiO3HABaTh
ONBITHBIM ~ TyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEJIHHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEICTBOM COCTABJIICHUS DJIEKTPOHHOIO
OanaHca dTUX PEaKIIHA;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3JudyHbIX (PAKTOPOB; XapakKTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/IEUCTBUS (IIPUHIIUI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUH XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeJKAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOW KUCIIOThI, aMMHaKa, a



TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHITUIIAX U
AKOJIOTMYECKUX MPOOJIEeMaX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MIOHSTHS «MaccoBas J0JIs BEIIECTBA B pacTBOPE», 00bEMHBIX OTHOIIICHHUH Ta30B
MpU XUMHUYECKUX PpEaKLMsIX, MAacChl BellecTBa WIM O0bEMA Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH O0BbEMY OAHOrO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHHMS MACChI BEILIECTB, IPEBPAICHUS U COXPAaHEHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  TpaBUja  IOJIB30BAHHS
XUMUYECKON TOCYJIOM M J1TabopaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IMpaBuia
oOpallleHHsI C BEIECTBAaMU B COOTBETCTBUU C MHCTPYKIHUAMH IO BBITIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUM IUJIAHUPOBATh M BBITIOJHATh XUMHUYECKUN
AKCIEPUMEHT (pa3yioKeHue MEePOKCHIa BOJIOPOIa B MPUCYTCTBUU KaTaau3aTopa,
OTPENICNICHUE CpPElIbl PACTBOPOB BEHIECTB C TIMOMOIIBIO YHUBEPCATHLHOIO
WHJIUKATOpa, BIMSHUE PaA3JIMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peaKIuy, peakiid HOHHOro OOMEHa, KauyeCTBEHHBIE peaKIuu Ha Cyibdart-,
KapOoHAaT- M  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metawey u  «Hemeramisl»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH MpH OOpalleHHH C
BCIIECTBAMU M J1a0OpaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (POpME 3alMCH YPAaBHEHHU COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH aHAJIM3UPOBATh XUMHUYECKYIO
nH(popMaIMIo, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT U apyrux);

c(hOPMHPOBAHHOCT, YMEHUU COOMIOJATh TpaBUia  AKOJOTUYECKU
11eJ1ecO000pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXpPAHEHHSI CBOETO 3JI0POBbSI M OKPYKAIOIIEeH MPUPOTHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3JICUCTBUS Ha >KUBBIE OPraHU3MBI OIpEACIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HMX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 00YUaOIIMXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUIM;



JUIS CIIETIBIX W CIa0OBUASIINX OOYYalOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XHUMHAYECKUX (HOPMYII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIe yTIeBOOOPOAbl — AJTKAHBI 2
99 HemnpenenbHbie yriieBoaopoIbl: alKEeHbI, 6 1
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaThdecKkue yrieBoa0pO bl 2
54 [IpupoiHbIE HICTOYHUKH YTJIEBOIOPOIOB 3 1
' U UX nepepadoTka
Hroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1

CrnoxHble 3¢upbl




3.3 YrineBoasl 3
Hroro no pazaeny 13
Pa3gen 4. A3oTconep:kaiiue opraHu4eckne coeJUHeHUst

4.1 | AMUHBI. AMUHOKUCIIOTHI. benku 3
Uroro mo pazneny 3
Pazaea S. BbicokomoJieKky/JIIpHbIE COeINHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne /i Koutpoasnsie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepruonnyueckuii 3aKoH
11 u [lepuonnueckas cucremMa XUMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertamibt
2.2 Hemerambl 1
53 CBs13b HEOPTAHWYECKUX H OPTaHUICCKHIX 5
' BEILECTB
Hroro no pazneny 17
Pa3znen 3. XuMus 4 :KU3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fa[3yqennﬂ 26[?;I;OBaTenLHLIe
padoThbI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus ctpoeHHst OpraHM4YEeCKUX
2 coequHenuit A. M. Bytieposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucremaTnyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB
ITpakTuyeckas padora Ne 1.
8 «Ilonmy4yenne sTHIIEHA U U3yUEHUE €TO 1 1

CBOWCTBY




Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonydenue
CUHTETHUYECKOTO KayuyKa 1 pEe3UHbI

10

11

12

AJIKHMHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKU I PSIL.
AlneTuieH — MpocTenIni
MPEICTaBUTEND aJTKMHOB

Bbruucnenus no ypaBHeHUIO
XMUMUYECKOHN peakIuu

Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTB
apeHoB

13

14

15

16

I'enernyeckas cBS3b yIiI€BOJOPOIOB,
MIPUHAUISKAIUX K PA3IMIHBIM KJIaccaM

[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHbIE HEPTIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTtponsHast pabota no pasueny
«YTIEeBOAOPOIBDY

17

18

[IpenenbHBIC OTHOATOMHBIE CITUPTHI:
MeTaHOJ u 3TaHoi. BomopoaHas cBs3b

MHoroatoMHbIe CIIMPTHI:




19

20

OTUJICHIJIMKOJIb U I'TIMICPHUH

®eHox: cTpOCHNE MOJIEKYJIBL,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
pUMEHEHHE

Anbnrerunsl: GopMaNbIeTUA U
areranbaerua. AneToH

21

22

23

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHasl

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaSI H OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIU BBICIIUX Kap6OHOBLIX
KHUCIIOT

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

25

26

27

CrnosxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3()UPOB

Kupsl: runponus, npuMeHEHHE,
OuooruYecKast poib )KUPOB
VYTieBoibl: COCTaB, KiacCU(pUKAIHSI.
Baxueiiune npeactaBuTenu: TI0OK03a,
bpykTo3a, caxaposa

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI




KonTponbHas pabota mo pazueny

29 «Kucnopoacoaepxaiiyue opraHuuecKue 1
COCIUHEHMS

30 AMUJHBI: METHIAMHMH YU aHUJIUH 1
AMHHOKHCIIOTHI KaK aM(pOTepHBIC

31 OpraHUYECKUE COCAMHEHUS, UX 1
Oouosiornueckoe 3HaueHue. Ilentuap

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COSIMHCHHUS

33 OCHOBHBIE TOHATHUS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH. 1
[TnacTMacchl, kKayqykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. .
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX JJIEMEHTOB M X COCTMHCHUH
0 TpYyIIaM U NepruojaM. 3HaueHnue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
B Pa3BUTUU HAyKHU

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBS3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. Bonoponnas cBs3b

BaneHTHOCTh. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MIPEBPAICHHS SHEPTUU TIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bausiaue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pEeaKIIUu»

11

DNEeKTPOTUTHIECKAs TUCCOIIAAIIHS.
[Tousitie 0 BogopoHOM mokasatese (pH)
pactBopa. Peakuinu noHHOTO 0OMEHa.
I'maponus opraHnyeckux u
HEOPraHWYeCKUX BEIIECTB

12

13

14

OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lonsitre 06 3mekTponuse
pacIuIaBoOB U PaCTBOPOB COJIEH
KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUN»
MerTanbl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHHUs aToMOB. O01ue
(busnUecKkre CBONCTBA METAJIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPUH, Kaui, KaJabIUi,
MarHui, aJJlOMAHUAN) U UX COSAMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Meranmab»"

HeMeTaJ'IJ'II)I, HUX ITOJIOKCHUC B
[Iepuoanueckoi cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKNe CBOMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHNH

XuMHUYecKue CBOMCTBa a30Ta, pocodpa u
HUX COeOUHEHUN




24

25

26

XUMHUYECKHE CBOMCTBA yIJIEPOa,
KPEMHUS U UX COCTUHEHUN

[IpumeneHne BaXXHEUIINX HEMETAIIIOB U
HUX COEOUHEHNN

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme «HemMeTamiely. Beraucienus mo
ypaBHEHUSAM XUMHUYECKUX PEaKlUUui U
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Hemeramnsl"»

28

29

30

31

KonTponbHas padoTa no temam
«Mertamae»y u «Hemetamiesn)

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCJIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpPraHn4€CKUC OCHOBAHHA

AmdoTepHble HEOpraHUYECKUe 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponbs xuMnu B obecrieueHuu
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIUITAHEI

32

[IpencraBienust 06 00MKX HAYUHBIX
MPpUHIHIIAX IIPOMBIIIJIICHHOT'O ITOJYUCHUA
BAKHEHIINX BEIIECTB




33 l YesnoBek B MUpE BEILECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBULIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






