


HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10 XMMHM Ha YPOBHE cpeaHero oo0imero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
(dbenepanpHOli  00pa30BATEBPHON MPOTPAMMBI CPEAHETO 0O0Imero oOpa3oBaHMS
(®OIT  COO), npencraBaeHHbix B DenepalbHOM  TOCYIAPCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpeaMeTa «XUMHS» B 00pa3oBareibHbIX opranu3zanuax Poccuiickoit
denepanuu, peaU3ylOIMIUX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX ToJiokeHui «CTparerud pa3BuTtvs BocnuTaHus B Poccuiickoit
Oenepanmu Ha miepuon a0 2025 roma» (Pacmopsixenuwe [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKE MpOrpaMMbl MO XUMHUHU, K ONPEACIICHHUIO
oO0l1el cTpaTeruu o0y4YeHUs, BOCIUTAHUSA U PA3BUTUS O0YYAIOIIUXCS CPECTBAMU
yueOHoro npeaMera «Xumus» s 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABUJIU
koHuentyasibibie nojioxkeHua OI'OC COO o B3auMo0OyCIIOBJICHHOCTH UEJEH,
colep)XaHus, PE3yJbTaTOB OOy4YeHHUS WU TPEOOBAHMM K YPOBHIO TMOATOTOBKH
BBITTY CKHUKOB.

XUMHUYECKOE o0pa3zoBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
00111e00pa30oBaTeNIbHONM  OpraHu3aliy, SABJISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXKAT 3aBEpPIIAIOIIMM STaloM peaju3alvid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIJIFOUEBBIX LIEHHOCTEH, MNPUCYIIUX
LEJOCTHOM CHUCTEME XUMHUYECKOr0 OOpa3oBaHUsA. OTH LIEHHOCTH KacaroTCs
MO3HAHWA 3aKOHOB TIPHUPO/IEI, (POPMUPOBAHUS MUPOBO33PEHUS 1 OOMICH KYJIbTYPHI
YEJIOBEKa, a TaKKe DSKOJOTMUECKM OOOCHOBAHHOIO OTHOIIEHUA K CBOEMY
3I0POBBIO W MPUPOAHOW cpede. Peanmusyercs xumudeckoe oOpa3oBaHUE
00yUaroIXCcsd Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHUs CPEACTBAMH yUEOHOTO
npeaMeTa «XUMHS», COJICPXKAHUE M MOCTPOEHHE KOTOPOro OMNpPEACICHbl B
MporpaMMe TO0 XUMHH € YYETOM cCrenu(uKd HAyKH XUMWW, ¢ 3HAUCHHS B
MO3HAHUMW TPUPOJIBI U B MATEPUATBHOW KM3HU OOIIECTBA, a TAKKE C YUETOM
Oo0lIMX 1EJAed W TPUHLMUIIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero odmiero oopaszoBanus B Poccuiickoit @enepaiium.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK MIPAeT OCOOYIO pojb B
COBPEMEHHOW IMBWJIM3ALUK, B CO3JAaHUM HOBOUM 0a3bl MATEpUAIbHON KYJIBTYPHI.
Omna BHOCHT CBOM BKJIaJl B (DOPMHUPOBAHWE PAMOHATIFHOTO HAYYHOTO MBITIICHHS,
B CO3/IaHME LIEJTOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JIUHCTBE
MPUPOABl W YeNIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HA OCHOBE TOHMMAHHS



BEILIECTBEHHOTO COCTAaBa OKPYJKAIOIIEr0 MHUPA, OCO3HAHUA B3aUMOCBS3H MEXKAY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTSAMU MPUMECHEHUS.

TecHO B3aUMOJEHCTBYS ¢ APYTUMHU €CTECTBCHHBIMM HAayKaMHU, XUMUS CTajia
HEOTHEMJIEMON YACThIO MUPOBOM KYJIbTYPbI, HEOOXOIUMbBIM YCJIOBUEM YCHEUTHOTO
TPpyAa M JKA3HU KaxAoro uwieHa oOmiectBa. COBpEeMEHHash XMMHUA KaK Hayka
CO3UJIaTE/IbHAs, KAK HayKa BBICOKMX TEXHOJIOTMW HAIpaBl€Ha Ha pEIICHUE
I00AbHBIX MPOOJEM YCTOMUMBOIO PA3BUTHUS UEJIOBEUECTBA — ChIPHEBOM,
SHEPreTUUECKOM, MUIIEBON, SKOJIOTHUECKON O€30MacHOCTH U OXPaHbl 3J0POBbSI.

B cootBercTBUM ¢ OOIIMMH LEAAMH W TMPUHIMOAMUA CPEAHETO OOIIEro
oOpa3oBanusa coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
W3YUYCHUS) OPUEHTUPOBAHO MPEUMYITICCTBEHHO Ha OOIMEKYIBTYPHYIO MOATOTOBKY
o0yyarommxca, HEOOXOAUMYI0O UM JJisi  BbBIPA0OTKM  MHUPOBO33PEHUECKUX
OPUCHTHUPOB, YCIECIIHOTO BKIIOYEHUS B KU3Hb COLMYMA, MPOJOIHKCHUS
00pa3oBaHUA B PA3IMUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsaiOmuMi  OpeaMeTa  «XUMHS»  SABIAOTCA  0a30Bbl€  KypChl —
«Oprannueckas xumusas» W «OOm@s W HeEOpraHuveckas XWUMHA», OCHOBHBIM
KOMIOHEHTOM COJICPXKAHUS KOTOPBIX SBJIAIOTCA OCHOBBI 0Aa30BOM HAyKH: CHUCTEMA
3HAaHWUH IO HEOPTaHMUYECKOH XMMHUHU (C BKIIOYCHHEM 3HAHWH U3 OOIIeH XMMHK) U
opranndecko xumun. GOpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW MPU WU3YUYCHUU
npeaMera o0eClneurBaeT BO3MOXKHOCTh PACCMOTPEHUST BCEr0 MHOToo0paszus
BEIIIECTB HA OCHOBE OOIIMX MOHATHHI, 3aKOHOB Y TEOPUNA XUMHUM.

CrpykTtypa coaepxkaHusi KypcoB — «Opranuyeckasd xumus» u «OOmas u
HEOpraHWYeCcKas XuMHus» cpopMUpOBaHA B MpOrpaMMe MO XWUMHU HA OCHOBE
CHCTEMHOI'0 TIOAX0Ja K HM3yUYeHHIO Yy4yeOHOro Matepuajga Hu  0O0yCJOBJIEHA
HUCTOPUYECKA  OOOCHOBAHHBIM  PAa3BUTHEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XWMHHM BEIIECTBA
pacCMaTpUBAIOTCS HA YPOBHE KIIACCUUECKOHW TEOPUU CTPOEHUSA OPraHUYECKHUX
COCAVHEHUM, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUUYECKMX M  SJIEKTPOHHbBIX
MPEACTAaBICHUM O CcTpoeHuu BeilecTB. CBeaeHHMsa 00 H3ydYaeMbiX B Kypce
BEILIECTBAX JAIOTCA B PAa3BUTHU — OT YIJIEBOJOPOJOB J0 CIOMXKHBIX OMOJOTHUECKU
AKTUBHBIX COEAVMHEHUH. B Kypce OpraHWYeCcKOW XWUMHHU TMOJy4arOT Pa3BUTHE
cchopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUA TIEPBOHAUATHHBIC
MPEICTABIICHAS O XUMHUYECKOW CBS3H, KIACCU(UKAIMMOHHBIX MPU3HAKAX BEITIECTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOH pEaKIuu.

[Ton HOBBIM yrJIOM 3peHUA B MOpeaMeTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpyBaeTCd H3YUYCHHBIH Ha YyPOBHE OCHOBHOrO oOIero o0pa3oBaHUA
TEOPETHUYECKAM Marepual # (PaKTOJIOTHUCCKAE CBEICHUA O BEIIECTBAX U
XUMUUECKor peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlas U HEOpraHudeckas
XUMUA» OOYyYarOlUMCSl TPEIOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAUYEHHUE



MEPUOANYECKOTO 3aKOHA C OOIIETCOPETUYECKUX U METOJOJIOTMUYECKUX MO3UIUH,
riy0ke TOHATh MCTOPHUYECKOE W3MEHCHHME (PYyHKIHMA STOTO 3akOoHAa — OT
00001aroIIeH 10 OOBACHAIONICH U TPOTHO3UP YIOIIEH.

Enunas cucrema 3HaHWH O Ba)KHEHIIAX BEIIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBaX M MPUMEHEHWH, a TAKKE O XUMHUECKUX PEAKIMUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHuA Jonojinsgercas B kKypcax 10 u 11 kmaccos
3JIEMEHTAMM COJIEPKAHUA, HMMEIOIIMMH KYyJIbTYPOJIOTUUECKUH W TPUKIATHON
XapakTep. OTH 3HAHWS CHOCOOCTBYIOT TMOHUMAHUID B3aUMOCBA3UM XUMHUU C
JPYTMMH HayKaMH, PacKpbiBAlOT €€ poOJib B IMO3HABATEJIbHOW M MPAKTHUYECKOU
NEATEIbHOCTU 4YEJIOBEKA, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOPYECTBA B 00JACTU TEOPUU U MPAKTUUYECKUX MPHUIOKECHUN XUMHH, MTOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBbIX
npoOiemMax, CBSI3aHHBIX ¢ XUMHWEH, KPUTHYECKA OCMBICIIMBATh WH(MOPMAIMIO U
NPUMEHATh €€ JUIs TOMOJIHCHUS 3HAHWUW, PEUICHUA WHTEIUICKTYAJIbHBIX U
AKCIEPUMEHTAJIBHBIX MCCIIEAOBATEIBCKUX 3a/a4. B 1enom coaep:kaHue yueOHOro
npeaMera «XUMHS»  JAHHOTO  YPOBHSA  WM3YUYCHHS  OPUEHTHUPOBAHO  Ha
dbopMmupoBanre y 00ydaloOmMMXCs MHUPOBO33PEHUYECKON OCHOBBI IS TTOHUMAHUS
¢dunocodckux wael, TakWX Kak: MaTepUabHOE €IWHCTBO HEOPTaHWYECKOTO H
OPraHWYECKOTr0 MUpa, OOYCJIOBJICHHOCTh CBOHCTB BEIIECTB WX COCTaBOM U
CTPOCHHMEM, TIO3HABAEMOCTh TMPUPOAHBIX SBJICHUNA MyTEM HSKCIEPUMEHTA U
pEeIIeHUsT TMPOTHBOPEUHMI MEXKIYy HOBBIMH (akTaMHM W TEOPETHUCCKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHN 3KOJIOTHYECKUX MPOOIEM, a
TaKxe npodiaeM COEPEKEHUS SHEPTETUUECKUX PECYPCOB, ChIPbA, CO3/IaHUSI HOBBIX
TEXHOJIOTHN U MATEPUAJIOB.

B nnane pemeHus 3agady  BOCHUTAHMSA, PA3BUTHSA M COLMAIM3ALINAU
00yyYaroluxca MPUHATHIE MOPOrpaMMoOil MO XMMHHU MOAXOJAbl K OMNPEICICHUIO
CONEpPKaHWsI W TIOCTPOSHHUS TIPeAMeTa TMpeaycMaTpuBaloT (opMupoBaHue
VHUBEPCAJbHBIX YUYEOHBIX JEHCTBUH, HMEIOIIMX 0a30BO€ 3HAUEHHUE s
Pa3JIMUHbIX BHJAOB JEATEILHOCTU. pEUICHUS MpoOJieM, TOWCKA, aHaju3a W
00paboTku nH(pOPMAIHH, HEOOXOTUMBIX JIJI MPUOOPETEHUS OIBITA MPAKTHUCCKOM
U UCCJIEAOBATENbCKON ACATENBHOCTH, 3aHUMAIOIIEH BAa)KHOE MECTO B TMO3HAHUU
XUMUH.

B mpaktuke mnpenogaBaHWs XMMHM KaK Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHusA, TaK U HA YPOBHE CPEAHEr0 0O0IEero 00pa3oBaHusl, IIPH ONPEaACICHUN
COJICPKATEIIbHOW XApaKTEPUCTUKU LEJeH H3YyUeHHs NpeAMETa HampaBICHUEM
MEPBOCTEIICHHONW 3HAYAMOCTH TPAJAWIMOHHO TPU3HAETCS (DOPMHUPOBAHWE OCHOB
XUMUUYECKON HAyKW Kak 00JaCTh COBPEMEHHOI'O €CTECTBO3HAHHWSA, MPAKTUYECKOM
JEATEILHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIOHEHTOB MHUPOBOW KyJbTyphl. C



METOJUYECKOW TOUYKHM 3PEHUS TAKOW MOAXOA K OMPEACIICHUIO LENeH W3yuCHHS
MPEAMETA ABJISIETCA BIOJIHE OMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHU LIECJISIMU W3YUYCHHS TPEaMeETa
«Xumusa» Ha 6azoBom ypoBHe (10 —11 xi1.) apnsrores:

e (OpMHPOBAaHHE CHCTEMBl XHMHYCCKMX 3HAaHHM KaK  Ba)KHCHIICH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOW
JeXKaT KITIOYEBBIE TOHATHS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHUE f3bIKA HAYKH, YCBOCHHE W TMOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHUE C UCTOpUEH
WX PA3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHHE W PA3BUTHE MPEJCTABJICHUH O HAYYHBIX METOAX MO3HAHUS
BCIIECTB M XUMHUUECKUX pEaKIuh, HEOOXOIUMBbIX M NPUOOPETCHHS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHWYECKUX ABJICHUH,
UMEIOIIUX MECTO B IPUPO/JIC, B MPAKTUUYECKON U MOBCEAHEBHON KU3HU,

e Ppa3BUTHE YMECHUH U CIIOCOOOB ACATEIbHOCTH, CBA3aHHBIX C HAOMIOAECHUEM U
OOBSICHEHUEM XMMHWYECKOTO JKCIEPUMEHTa, COOJIIOJACHUEM  MPaBUI
0e301MmacHOro 00paIleHus ¢ BEIECTBAMH.

Hapsany ¢ stum, coaepxkaTesibHas XapaKTEPUCTHUKA LIEJICH U 3a7a4 U3YUYEHUA
MpeaMETa B MPOrpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPHOPUTETAMH B CHCTEME CpeaHero oodmiero odpazoBanus. CeroaHs B
MpPENnoAaBaHUM XUMHUHM B OOJbIIEH CTEMEHM OTAAETCA  MPEANOYTEHHUE
MPAKTUYECKONH KOMIIOHEHTE COJEpXKaHUs OOyUYeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHUKA OOII€00pa30BaTEIbHON OpPraHu3aluM, BIAJCIONICTO HE
Ha0OpoM 3HaHWH, a (YHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh Cmoco0aMud W
YMEHHUSMHU aKTUBHOTO MOJyYCHUs 3HAHWUW M MPUMEHEHUA UX B PEAJbHON JKU3HU
JUISL PEIICHUS TPAKTHUECKUX 3a/1a4.

B cBa3u ¢ 3TUM Tnpu u3yueHHM npeaMera «XUMUA» JIOMUHHUPYIOIIEE
3HAUCHUE MPUOOPETAIOT TAKKUE LICJIH U 33J1a4H, KaK:

ajzanTanys oO0y4aroluXcs K YCJIOBUAM JMHAMUYHO Pa3BUBAIOLIEIOCS MHPA,
dopMHupOBaHWE  WHTEIUICKTYQJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO00Opa30BaAHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHUIO TPAMOTHBIX
pELIEHUH B KOHKPETHBIX KM3HECHHBIX CUTYALUSIX, CBA3AHHBIX C BEIIECTBAMU M MX
MIPUMEHECHUEM

dbopMmupoBane 'y OOYyYarONMUXCS  KIFOYEBBIX  HABHIKOB  (KITFOUEBBIX
KOMIICTEHITHM), WUMEIOIMNX YHUBEPCAITHHOE 3HAYCHUE JUIS PA3IMUYHBIX BHUIOB
JEATEBHOCTH. PEIICHUA Tpo0sIeM, MONCKa, aHanm3a U 00paboTku WH(pOpMaIHy,
HEOOXOMMBIX Il TPUOOPETEHUs] OMbiTa MACATEIbHOCTH, KOTOpas 3aHUMAET
BAKHOEC MECTO B TMO3HAHMM XUMHUH, a TaKXKe Ui OLEHKU C MO3uIui



AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BJIUSHUSA BEMIECTB M XUMHUUYECKHUX
MPOIIECCOB HA OPTAaHU3M YE€JIOBEKA U IPUPOIHYIO CPEIY;

Pa3BUTHE TO3HABATEIFHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yYaroIUXCA: CIOCOOHOCTH CaMOCTOSTEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHOCTAMH, UCTIOJIB30BATh
COBpeMEHHbBIE HH(POPMAITMOHHBIC TEXHOJIOTHH ISl TIOMCKA W aHajn3a yueOHOU H
HAyYHO-TIOMYJISIPHON WH(OPMAITMN XHMHIECKOTO COICPIKAHMS;

(dhopMupoBaHUE 1 Pa3BUTHE Y 0OYUAFOIITUXCS ACCOMMATUBHOTO U JIOTHUECKOTO
MBIIIIEHUA, HA0MIOAaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH ITUTAHUPOBAHWWA W TPOBEICHUHA XUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTAaHUE Yy OOydalonmxcs yOSKAEHHOCTH B T'YMAHUCTHYECKOM
HaIPaBJICHHOCTA XWMHWH, €€ BA)XXHOW POJIM B PEIMICHUH TI00aJbHBIX TPOOIeM
PaITMOHAITFHOTO TPHUPOIOTIONH30BAHMS, TIOTIOTHEHUS YHEPTETUUECKAX PECYPCOB U
COXPAHECHUSI TIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOMMMOCTH OCpPEKHOTO
OTHOMICHWS K TPHUPOAEC W CBOEMY 370POBBIO, a TakKe NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIONYYEHHBIX 3HAHWW JI8 TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIHIX, CBA3aHHBIX C XUMHUUYCCKUMU SBJICHUSIMH.

B yueOHOM mjaHe cpenHero oOlero 00pa3oBaHHUS MTPEAMET «XUMUS»
6a30BOTO YPOBHS BXOJUT B COCTAaB MPeaMETHOH obnactn «EcTecTBeHHO-HAyUHBIC
MIPEAMETHI».

OO01ee ynca0 4acoB, OTBEAEHHBIX ISl U3YUCHHS XUMUHU, HA 0A30BOM YPOBHE
cpennero odmero obpazoBanms, cocraBiger 68 gacos: B 10 xracce — 34 gaca (1
yac B HeAemo), B 11 kmacce — 34 gaca (1 wac B Henemo).



COJAEPKXAHUE OBYUEHUA
10 KUIACC
OPTAHNYECKAA XUMUSA

Teopernueckne 0CHOBbI OPraHNYeCcKOIl XUMUH

[Tpeamer opraHnueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MATCPHANIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenuaeHnii A. M. byTtieposa, €€ ocHOBHbBIE TTOJIOKEeHUA. CTPYKTYpHBIE (DOPMYJTBI
OpraHWYeCcKuX BemecTB. [omonorua, wu3omepus. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCIMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[Ipeacrasnenne o Kiaccupukanmy OPraHUUECKUX BemecTB. HoMmeHkmarypa
OPraHWYECKUX COCTUHEHWH (CUCTeMaTWdecKas) W TPUBHUAJbHBIC HA3BAHUS
BOKHENIINX MPEACTABUTENIEN KIJACCOB OPraHUYECKUX BEILIECTB.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHHS BEIIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHUE ¢ OOpa3llaMyd OPraHWYECKUX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, MOJEIUPOBAHUE MOJICKYJ] OpPraHUYECKUX BEIIECTB, HAOMIOACHUE U
OMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
MIPY HarpeBaHuy (TUTaBJICHHUE, OOYTJIMBAHUE U TOPCHHE).

YrieBoaopoasl

AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTMUECKMN psaa. MeraH u 3TaH —
MPOCTEHINTNE TIPE/ICTABUTETN QJIKaHOB: (DU3WUECKHE M XWUMHUYECKHE CBOMCTBA
(peaknyy 3aMEIICHWS W TOPEHHS), HAXOXKJICHWE B TPUPOJE, TOMyUYCHHE U
MIPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJOTUUECKUN pAA. DTUJICH U TPONWICH —
MPOCTEHINTNE TPEICTABUTEN AJIKEHOB: (DU3WUECKHE M XWUMHUYECKHE CBOMCTBA
(peaknyi  THAPWUPOBAHWS, TAJIOTCHUPOBAHWA, THIAPATAAHM, OKHUCICHHUS |
MOJIMMEPHU3AIINH ), TIOTyIYSHUE U TIPUMCHECHHUE.

Ankaauensl: OytaaueH-1,3 u merunOytaauen-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHUE CBOWCTBA (peakius monmMmepu3aiuu). [lomyueHnne CHHTETHIECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI; COCTAaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN PAll. ALICTUIICH
— TIPOCTCUINUH TPEACTABUTEIh AJIKWHOB. COCTaB, CTPOCHWE, (UBMUECKHUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TaJOTCHUPOBAHMS, THAPATAIIAH,
TOPEHUS ), TOJTYUYEHUE U IPUMCHECHHE,

Apenbl. beH3onr: coctaB, cTpoeHHE, (PHU3MYECKHEC W XHMHUCCKHE CBOWMCTBA
(peaknyu TaJIOTCHUPOBAHUA M HATPOBAHUSA), TIONYUCHUE W TMPUMEHEHUE. 1071)0i:
cocmas, cmpoeHue,  usuyeckue U  XumMuyeckue  colcmea - (peaxyuu
2AN02EHUPOBAHUS. U  HUMPOBAHUS), nonyyenue u npumeHenue. TOKCHIHOCTH



apeHoB. ['eHeTHUeckass CBA3b MEXKAY YIVICBOJIOPOJAAMH, TPHHAMICKANMMHA K
Pa3IMYHBIM KJIaccaM.

[TpupomHbie WCTOYHWUKH YTIICBOAOPOAOB. [IpupomHblii Ta3 W TMOMYTHHIE
Hedraapie ra3pl. Hedts m €€ mpomcxoxnenne. CrocoObl mepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUH, KAaTATMTAYECKH), TuUpoiau3. [IpomaykTs
nepepaboTku HePTH, WX TPUMEHEHUE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIH
yTOJIb ¥ IPOXYKTHI €r0 MepepadboTKH.

OKCMEPUMEHTATBHBIC METOJbl HW3YUCHHS BEIIECTB W WX MPEBPAICHUIA:
O3HAaKOMJICHHME C OOpa3laMM TIUJIAaCTMAacC, KAay4YyKOB M PE3HMHbI, KOJUICKIUU
«Hedts» wm  «VYromp», MOACIHPOBAHWE  MOJIGKYJ  YIJICBOJAOPOJIOB |
raJIOTeHONIPOU3BOHBIX, TIPOBEICHUE NPAKTUUECCKON pPabOThI: MOMyUYCHHE ITHJICHA

Y U3YUYEHHUE €TO CBOUCTB.

Pacuérnblie 3anaun.

Bouucnenns mo ypaBHCHHMIO XHMHUECKOW peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTA PEAKIMUA MO MU3BECTHBIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 UCXOIHBIX BEIMICCTB WU MTPOTYKTOB PEAKITHH ).

Kucaopoacoaepxaimue opraHu4ecKue coeJUHeHUsl

[IpenenbHble OMHOATOMHBIE COUPTHI. METAHON W 3TAHOJ: CTPOECHHUE,
(¢uznueckne W XHMHUECKHE CBOWCTBA (pPeakinMd C aKTUBHBIMH METaJlIaMH,
raJIorTeHOBOJIOPO/IAMH, TOPEHHUE), TpPUMEHEHHE. BOMopoaHble CBS3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. JleicTBHE METAHOMIAa U 3TAHOJIA HA OPraHU3M YEJI0OBEKA.

MHOroatoMHbi€  COMPTHl. OJTWICHIJIMKOIb W  IJIMUIEPUH. CTPOCHHUE,
(¢yzudeckne W XUMHUYECKHE CBOWCTBA (B3aWIMOJCHCTBHE CO  IMIEIOUYHBIMH
MeTajllaMH, KaueCTBEHHAs pPEaKIus Ha MHOTOATOMHBbIC crmpThi). [leficTBrue Ha
opraHusMm uenoBeka. [[puMeHeHue rinieprHa U STUICHTJIUKOIIS.

®deHos:  CTPOCHWE MOJIEKYNbl, (PHU3WUECKHe W XUMWYECKAE CBOWMCTBA.
Toxcuunocts enona. [lpumenenne penona.

Anpnerunpl U kemowuwvl. DopMmanbaeruj, aleTAIbACTUN. CTPOCHUE,
(rzuUeckre W XMMHUUYECKHE CBOWCTBA (PEaKIMM OKWUCJCHUS W BOCCTAHOBJICHWS,
KaueCTBECHHBIE PEAKITHH ), TIOJIyUCHHUE U IPUMEHEHHE.

ODHOOCHOBHBIE TPEAC/IbHbIE KApOOHOBBIE KUCIOTh. MypaBbuHasd H
YKCyCHAsi KHCIIOTHI: CTPOCHHUE, (PU3NUECKHE W XUMHWYECKHE CBOWCTBA (CBOWCTBA,
olmre I Kitacca KUCIIOT, PEAKIUs dTEPUUKAINN ), TIONYUSHHE U TTPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsA KHUCJIOThl KaK MPEICTABUTENIM BBICIIUX KApOOHOBBIX
KUCJIOT. MbLia Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIIEE ACHUCTBHUE.

Cnoxnble >(HpHl KaK MPOW3BOJHBIC KapOOHOBBIX KHCIOT. [ maponwms
cioxHbIX 3¢upos. XKupsl. ['uaponus xupos. [Ipumenenne xupos. buogornueckas
POJIb JKUPOB.



VYrnesoabl: coctaB, Kinacchudukanms — yrieBoAoB  (MOHO-, OU- H
nonucaxapuael). [ moko3a — npocTeiiimii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKHEe MW XHMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcuaom meau(ll), oxucnenne aMmMuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIFOKO3bl), HAXOXACHWE B TMPHUPOJE, MPUMEHEHHE,
onosoruyeckas pojib. orocunTes. ®PyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nenntono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmala H
HEJUTION036l.  Du3nueckne W XWUMHUYECKHE CBOWCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEAKLUs C MOJIOM).

OKCNEPUMEHTATBHBIC METOJbl HW3YUCHHS BEIIECTB W WX MPEBPAICHUIA:
npoBeAeHUE, HAOIIOJCHUE W OIMUCAaHWE IEMOHCTPALIMOHHBIX OMBITOB. TOPEHUE
CIHMPTOB, KAUYECTBEHHBIC PEAKLIMU OJHOATOMHBIX CHHUPTOB (OKHUCICHHE 3TaHOJA
okcuaom wmeau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJECHCTBUE TIMIEPUHA C
ruapokcuom Meau(1l)), anpaernaos (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rmmpoxcumom wmemm(ll), B3aumopeiicTBHE Kpaxmaiia ¢ HOAOM),
MPOBEJACHHUE MPAKTUUECKON PadOThI: CBOMCTBA PacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3amaum.

Bruucnenns mo ypaBHCHHMIO XHMHUECKOW peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTA PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH ).

AzoTCcoepIKale OpraHMuecKiue COeTMHEHHUA.

AMUHOKHUCIIOTH Kak am(OTepHbIe OpraHuYecKue coeanHeHus. Ousnueckue
¥ XAMHWYECKHE CBOWCTBA aMMHOKHMCIOT (Ha mpuMepe TiauiuHa). buonornueckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTuasl.

benku kak TpPUPOMHBIE BBHICOKOMOJICKYJIAPHBIC coenuHeHus. [lepBuuHas,
BTOPUYHAS M TPETUYHAA CTPYKTypa O€IKOB. XHMHWYECKHE CBOWCTBA OCJKOB:
THIPOJIN3, ACHATYpalHs, KAUeCTBEHHbIC PEAKIIUN HA OCITKH.

OKCNEPUMEHTATBHBIC METOJbl HW3YUCHHS BEIIECTB M WX MPEBPAICHUI:
HAOMIOICHNE U OTMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: ACHATypauus OEIKOB TpH
HArpeBaHUM, LIBETHHIE PEAKIIUU OEITKOB.

BpIcoKOMOJIEKYJISIPHBIE COeTHHEHHS

OCHOBHBIC TIOHATHSA XUMHWW BBICOKOMOJIEKYJISIPHBIX COCTWHEHWN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALNH, CPEIHSSA MOJICKYJIApHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIWHEHUH —
NOJTUMEPU3ALINS U TTOJIMKOHACHCALIUA.

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHHS BEIIECTB M WX MPEBPAICHUIA:
O3HaKOMJICHHE ¢ 00pasliaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanmuzanmst MeXpeAMETHBIX CBSI3EH TIPHU W3YUCHUH OPTAaHUYCCKOW XUMHUH B
10 kmacce ocyIecTBasSe€TCS 4Yepe3 HCMOJb30BaHUE KakK OOIUX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK W TOHSITHH, SBJISIOMAXCS CHCTEMHBIMHU IJIA OTIACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO6ume eCcTeCTBEHHO-HAYYHBIC TTOHATHS . SBJICHUE, HAYUHBIN (DaKT, THTIOTE3a,
3aKOH, TEOPHWs, aHAJIM3, CUHTE3, KiacCu(puKaIus, MepuoInIHOCTh, HAOIIOCHHE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICTTUPOBAHHE.

®dusnka: Marepusa, OHEPrusA, Macca, aToM, OJJICKTPOH, MOJIEKya,
SHEPTreTUUECKUA YPOBEHb, BEMIECTBO, TEJO, OO0BEM, arperaTHoe COCTOSHHE
BEIECTBA, ((U3NUCCKUE BETMUMHBI ¥ € IMHUITH UX H3MEPCHHUS.

buonorus: knerka, opranm3M, Owmocdepa, oOMEH BEIIECTB B OpPraHU3ME,
(doTocuHTE3, OMOJIOTHYECKH aKTHBHBIC BeMiecTBA (OCNKW, YTJICBOIBI, KHPHI,
dhepmMeHTHI).

['eorpadms: MuHEpaATBI, TOPHBIC TIOPOJBI, MOJIC3HBIC UCKOTIAEMBIE, TOTITUBO,
PECYPCHI.

TexHomorusi: mNHINEBBIE TPOMYKTH, OCHOBBI PAIMOHAJIBHOTO THTAHMS,
MOFOIITHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE TPEMapaThl, MAaTEPHAITBI U3
WUCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKAS XUMUSA

Teopernyeckyie 0CHOBbI XUMHUU

XAMUUECKANH 3ieMeHT. AToMm. Sapo aroma, H30TONbl. DIEKTPOHHAA
000JI0UKa. DHEPTeTUUECKUE YPOBHU, TTOAYPOBHH. ATOMHBIE opOuTanw, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH PACIHpPENCIICHUS AJIEKTPOHOB MO OpOUTANIAM B aroMax
AJIEMEHTOB TEPBHIX YETHIPEX TIEPUOAOB. INEKTPOHHAS KOH(PHUTYPAIUs aTOMOB.

[Teprnonnueckuii 3axkoH u [leproandeckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . Menneneesa. CBs3b MEPUOAMUECKOrO 3aKkoHa U lleproanueckoil cucTeMbl
xumudecknx sneMeHToB J[. M. MenngeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHUSA CBOMCTB XHUMHUYECKHUX DBJIEMEHTOB U
0o0pa3yeMbIX MMM MPOCTHIX M CJIOKHBIX BEIICCTB MO TrpynnaM MW NEPUOAAM.
3HauCHUE NEPUOAUUYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Crpoenune BemecTBa. XHUMHUECKas CBsI3b. BHabl XUMHUECKOW CBA3HU
(KOBAJICHTHAsI HEMOJISIPHAS W TIOJSIPHAS, MOHHASA, METauTndeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJCHTHONW XWUMHUYECKOW CBs3W (OOMEHHBIH W JOHOPHO-
akienTopHeiil). Bomopomnas cBs3b. BameHTHOCTh. DNEKTPOOTPHITATETBHOCTS.
Crenenb okucnenus. MOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJIADHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELLECTB OT TUIA KPUCTAIUIMUECKON PELLIETKH.

[Tonatne o mucnepcHbIX cucTemax. VICTUHHBIE W KOJIJIOMAHBIE PACTBOPHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccndukarms HEOPTraHUYECKUX COEIMHEHUM. Homenkmatypa
HEOPraHWUYECKUX BEIIECTB. | €HETHYECKas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAIEKAIINX K PAa3JIUYHBIM KJIacCaM.

Xumuueckass — peakmus.  Kmaccudukanms  XUMWYECKMX — pPeakndid B
HEOPraHUYECKOW M OPraHWYECKOM XMMHH. 3aKOH COXPAHEHUA MacChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPAIIEHUA SHEPTUU MTPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTH OT pasiudHbx (pakTopoB. OOpaTumebie
peakunn. XUMHUYECKOE paBHOBecue. DakTOphl, BIMAKINME HA COCTOSHHE
XuMH4eCcKoro pasHosecus. [Ipuanun Jle [larense.

OnexTponuTuueckas aucconnanus. CuiabHbIe U caadbie dekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpabHad, IIECTOUYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEBLHBIE PEAKIINY.

OKCIIEPUMEHTAJIbHBIE METOJIbl M3YUCHHMS BEIIECTB W MX NPEBPALICHUN:
nemoHcTpauua Taonuil «llepuoanueckas cucrema xumuueckux snementos JI. U.
MenaeneeBay, U3y4eHUE MOJIEIEH KPUCTALIMYECKUX PEIIETOK, HAOIIOJEHUE H
OTMCAHKE JEMOHCTPAIMOHHBIX | JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEACTICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHWBEPCAILHOTO HWHIMKATOPA, PEaKIWh HMOHHOTO OOMEHa),
MPOBEICHAUE MPAKTHIECKOW padboThl « Biusiare pa3nuuabix (GakTOpOB HA CKOPOCTh
XAMHAYECKOUN PEAKIIANY.

Pacuétnbie 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX PpeEaKIHUi, B TOM 4YHUCIE
TEPMOXUMHUUYECKUE PACUEThl, PACU€Thl C HCIMOJIb30BAHUEM TMOHATHS «MaccoBasd
JIOJISl BEILIECTBAY.

Heoprannueckass xumusi

Hemetannel. I[lonmoxkenne HemetayuioB B Ilepuogudeckoil  cucteme
xuMuueckux syeMeHToB J[. M. MeHaeneeBa U 0COOEHHOCTH CTPOCHHSA aTOMOB.
dusnyeckne CBOWCTBA HEMETA/UIOB. AJUTOTPONUA HEMETALIOB (HA TMpUMEpPE
KHCITOpOa, cephl, hocdopa u yrieposa).

XVWMHAYECKHE CBOMCTBA BAKHEHINIMX HEMETAJUIOB (TajOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W WX COSAMHEHWH  (OKCHIOB,
KHCITOPOACOISPKAMUX KUCIOT, BOJOPOAHBIX COSTUHEHUH ).

[IpumeHEeHNE BaKHEHUIIINX HEMETAIIOB U UX COEIUHECHUM.



Metamnsl. [lonoxxenne meramnos B llepuoanueckol cUCTEME XMMHYECKUX
sanemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000I0UEK
atoMoB MeTauioB. Obmue ¢usmdeckrue cBoiicTBa MeTauioB. CIIaBhl METAJIIOB.
DJIEKTPOXUMHUUECKUN PAJT HAMPSXKEHUN METAJIOB.

XVWMHAYECKHE CBOMCTBA BAXKHEHUINIMX META/UIOB (HATPWUN, KaJIMHA, KaJIbIUH,
Marfui, aIIOMUHUHN, IIAHK, XPOM, JKEJI€30, ME/Th) U UX COSTUHEHUH.

OO6ume crnocoObl MojlyueHuss MeTajuioB. lIpuMeHeHre meTaioB B ObITY U
TEXHUKE.

OKCEpUMEHTAIbHbBIE METOJbl H3YUCHHS BEIIECTB M WX MPEBPAICHUN:
M3yUCHUE KOJUICKIIUM «MeTallsibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOMIOAECHUE MU OMHUCAHWE JACMOHCTPALIMOHHBIX H
Ja00PaTOPHBIX OTBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUA C PAcTBOPaAMHU
KHUCJIOT 1 TEI0UeH, KAYECTBEHHBIC PEAKITMN HA KATHOHBI METAJIOB).

PacuétHbie 3amaun.

Pacuétel Maccel BerecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WU O0BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUM BEIECTB,
pacuétbl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITH OHO
W3 BEIIECTB UMECT MPUMECH.

XUMHUSA U 5KU3Hb

Ponbp xumum B 00eCHI€UECHUM SKOJIOTHUECKON, SHEPreTUUECKON W MHUIICBOM
0€30IMacHOCTH, Pa3BUTUM MEAUIIMHBI. [IOHATHE O HAy4YHBIX METOJAX MO3HAHMS
BEIIECTB U XUMHUUYECKUX PEAKITNH.

IlpencraBnenuss o0 OOMMX HAYYHBIX MPUHIUAMNAX  TPOMBIIUIEHHOTO
MOJTYYCHUA BAKHEHIIINX BEIIECTB.

UenmoBek B MHPE BEIICCTB W MATECPUANIOB. BAXXKHEHIIHNE CTPOUTEIIBHBIC
MaTE€pralibl, KOHCTPYKIIMOHHBIC MaTEpUalibl, KpPacKHh, CTEKJIO, KEpaMHUKa,
MaTE€praNIbl Ui SJCKTPOHWUKH, HAHOMATCPHAJIbl, OPTraHUYECKUE U MUHEPAJbHBIC
ya0OpeHus.

XUMHS W 3JI0POBbE YEJOBEKA: IPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, NpaBujia 0€30MacHOTO HCIOJb30BAaHUA MPENapaToB ObBITOBOW XMMHUHU
B TIOBCETHEBHOM KU3HU.

MexxnpeaMeTHbIE CBSI3H.

Peanuzanysa  MeXNpeAMETHBIX  CBA3CH TpPH  H3yUEHUH OOIIeH H
HeopraHuueckord xumMuu B 11 kimacce ocyIiecTBIIETCA uepe3 UCIOIb30BaHUE KaK
O0IMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK MW TIOHATHH, SABJISIONIUXCS
CHCTEMHBIMH ISl OT/ICIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OOmme ecTeCTBCHHO-HAYUYHBbIC TOHATHSA. HAay4dHBIH (PAKT, THIoOTe3a, 3aKOH,
TEOPHS, aHajiu3, CHHTE3, KiIacCH(pHUKAIUA, IEePUOIUIHOCTh, HAOIIOICHNE,
SKCIIEPUMEHT, MOACITUPOBAHUE, U3MEPEHHUE, SBJICHHUE.



duzuka: MaTepusi, SHEPrus, Macca, aTroM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH,
H30TOM, PaJIMOAKTHUBHOCTD, MOJIEKYJIa, SHEPTE€THUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PM3MUCCKHAC BEIMUMHBI U CAMHHIIBI UX
HM3MEPEHUS, CKOPOCTb.

buomorus: kieTka, oOpraHm3M, SKOCHCTeMa, Ouocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMHUHBI, 0OOMEH BEILIECTB B OPraHU3Me.

['eorpadust: MuHEpansl, TOPHBIC MOPOJBI, MOJE3HBIC UCKOIMAEMBbIC, TOIUIHBO,
PECYpPCHI.

TexHonorus: XMMHUUYECKash MPOMBIIIJICHHOCTh, METATYPIrus, MPOU3BOACTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, TMHIIEBAA
MPOMBINIJICHHOCTh,  (apManeBTHUYECKass  MPOMBINIJICHHOCTh,  IPOHM3BOJICTBO
KOCMETHUECKUX TIpernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHajoB,
3JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 10 XUMHUU
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K PeE3yjbTaTaM OCBOEHUA
OoOy4JalOMMMHCS TPOTPAaMM  CpemHero oO0mmero oOpa3oBaHus (JTUYHOCTHEIM,
METANpeAMETHBIM W TpeaMeTHbIM).  HayuHo-mMeTtoamdeckoit OCHOBOW — yist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOSHUSA MPOTPAMM CPEIHEr0 OOIIETO
00pa30BaHUA SABJISIETCS CUCTEMHO-IEATEIHHOCTHBIN TTOIXO/I.

B cooTrBercTBHM C CHCTEMHO-IEATEILHOCTHBIM TOIXOIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUA TMPEaMeTa «XUMHUS» HAa YPOBHE CPETHETO
00111er0 00pa3oBaHMs BbIJICIICHBI CIICAYIOINIUE COCTABIIAIOIINE:

OCO3HAHHE OOYYaIOIMIMMHUCS POCCUMCKOM TPaXAaHCKOM HWASHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOOTIPECIICHHUIO,

HaJIMYAe MOTHBAITMA K 00yUCHHUIO;

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX yOCKIACHUH JIMUHOCTH HA OCHOBE
KJTFOUEBBIX ICHHOCTEN M UCTOPUUECKUX TPAAUIMK 0a30BOM HAYKH XHUMUHU,

TOTOBHOCTh W CHOCOOHOCTh OOYYaKOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIIPHOCTA TICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TPUCYIIAMHE TEI0CTHOMN
CUCTEME XUMHUECKOTO 00pa30BaHMUs;

HaJIMYHAe MTPABOCO3HAHUS SKOJOTHUYCCKOW KyJIbTYPHl MU CIOCOOHOCTH CTaBHUTh
IIETN ¥ CTPOUTH )KU3HECHHBIC TUIAHBHI,

JIMYHOCTHBIE PE3YyJBTATHl OCBOCHUSA MPEAMETa «XHUMHS» JOCTHTAIOTCS B
COMHCTBE Y4YeOHOH W BOCIHUTATEIBHOW JEATENHPHOCTA B COOTBETCTBHH C
T'YMaHACTHYECKUMHU, COMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMHU IEHHOCTSIMHA
U UJeajiaMu POCCUHCKOr0 TPa)KAAaHCKOr0 OOIIECTBA, MPUHATHIMH B OOIIECCTBE
HOPMaMW W  TIPaBWJIAMH  TIOBEJACHHUSA,  CHOCOOCTBYIOIIUMH  MPOIECCaM
CaMOTIO3HAHMS, CaMOPa3BUTHUA W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yYaroIIXCA.

JInuHOCTHBIE PpE3YyJabTAaThl OCBOSHWA TMpeaMeTa «XUMHS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEILHON U TMPAKTHUECCKOW JEATEITHHOCTH
o0ydJarommXCcs M0 peaTnu3alliy MPUHATHIX B 0OIECTBE MEHHOCTEH, B TOM YHUCIIC B
YaCTH:

1) rpamaaHCKOT0 BOCIUTAHUS

OCO3HAHMS 00YYArOITUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB W 00I3aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPAIKY,

MPEACTABIICHAS O COIMAJBHBIX HOPMAax M TPaBWIaX MEKITHYHOCTHBIX
OTHOIIICHUH B KOJJICKTHBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOM MJEATEILHOCTA TMPU CO3JAaHUH
yU4eOHBIX MPOEKTOB, PEUICHWH YUYEOHBIX U MO3HABATEJbHBIX 33J/1a4, BBIIOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh WM MNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
aApryMEHTBI JPYTUX MPHU aHAJIN3E PA3JIMUHbBIX BUJIOB YUCOHOU IEATENBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOIICHHWS K HWCTOPUYECKOMY M HAy4YHOMY HAcCJEeAUIO
OTE€UYECTBCHHON XUMHH,

YBOKECHHUS K TPOLIECCY TBOPYECTBA B OOJIACTHM TEOPHUU M MPAKTUYECKOTO
MPUMEHECHUSI XMMUWHU, OCO3HAHUA TOTO, UYTO JOCTHIKCHHUS HAYKHU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIONCHHUHN, KPOMOTJIMBBIX  SKCIECPUMEHTAJIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYAA YYEHBIX U IPAKTUKOB;

WHTEpECa M MO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUH W MOCIEAYIOIIEM
aHanm3e WHQPOPMAITUU O MEPEAOBHIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHMUBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMU ABJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHbBIC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UIIMIA HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME TMOCJCACTBUNA 3THUX
MOCTYMKOB;

4) popmMupoBaHus KYJbTYPHbI 310POBbSI:

MOHUMAHMS LIEHHOCTEW 3/0poBOro W Oe3omacHOro odpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3MUECKOMY H
MICUXUYECKOMY 3J0POBBIO;

COOMIO/ICHUsI TPaBUJl OE€30MacHOro oOpallieHrusl C BEIIECTBAMU B OBITY,
MOBCETHEBHOM JKU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHUMAHUS LEHHOCTH TPaBWJ HWHJUMBUAYAJILHOTO M  KOJUIEKTUBHOTO
0€30MaCHOTO MOBEACHUS B CUTYALIUIX, YTPOKAOMINX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCTACACTBUN M HENPHSITHS BPEAHBIX MPUBBIYCK (yMOTPeOICHUS
QJIKOTOJISI, HAPKOTHKOB, KYPeHHUS );

S) TpyaoBoro BocnuraHus:

KOMMYHUKATUBHOH  KOMMETEHTHOCTH B  yueOHO-HCCIEI0BATEIbCKOM
JEATEABHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOW M APYrUX  BHJAX
NEATEIILHOCTH,

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEUICHUM NPAKTUYECKUX 3adad
COIMAJTbHON HANIPABJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIb),



WHTEPECA K MPAKTHUYCCKOMY M3YUEHHUIO MPOdeCcChii Pa3IudHOrO POJia, B TOM
YHUCJIC HA OCHOBE MPUMEHECHUSA MPEIMETHBIX 3HAHWIN MO XUMUH,

YBOXKEHHUA K TPYAY, JIIOIAM TPYAA U PE3YJAbTaTaM TPYIAOBOU EATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUIYAJIbHON TPACKTOPUH
oOpazoBanus, Oyaymiedt mpodeccHr W peaau3aid COOCTBEHHBIX >KHM3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CMIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEH 00IIECTBRA;

6) 3K0/10rH4eCKOro BOCIUTAHUS:

AKOJIOTHUUECKH 1EI€CO00Pa3HOr0 OTHONIIEHUA K MNPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU HA 3eMJIE;

MOHUMAHMS TJIOOAJIBHOTO XapakTepa SKOJIOTMUECKUX MPOOSieM, BIUSHUA
3KOHOMHUYECKUX MPOLECCOB HA COCTOSTHUE MPUPOTHONU U COLMATIBHOMN CPEbI;

OCO3HAHUS HEOOXOJAUMOCTH HCMHOJIb30BAHUS JOCTHIXKEHUU XUMHM IS
PELIECHHS BOMPOCOB PALMOHATIBHOTO MPUPOAOIIOIB30BAHHS

AKTUBHOTO HEMPUATHA JCUCTBHM, MNPUHOCAIIAX BPEH  OKPYKAKOIIEH
MPUPOJIHON Cpelle, YMEHHS MPOTrHO3UPOBATh HEOIArONMPUATHBIE HKOJOTHUECKUE
MOCEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPALLIATH UX;

HAJIMYAS PA3BUTOTO 3KOJIOTMYECKOTO MBILIJICHUS, SKOJTOTUYECKOU KYJIbTYPHI,
OmbITa NEATEIIbHOCTH 3KOJIOTUYECKON HAMPAaBJIECHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA MMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOMW W COLIMAJIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTh HUJICOJIOTUU
xemodoOnu;

7) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTUA HAYKU U OOIIIECTBEHHON MPAKTHUKY,

MOHWUMAHUS CIeNU(PUKA XUMWHM KakK HAyKH, OCO3HAHWS €€ pOJid B
(hopMHUpOBAHWUY PANMOHATHHOTO HAYYHOTO MBIMUICHHS, CO3/IaHUU TIEIOCTHOTO
MPEJCTABICHUS 00 OKPYKAloIleM MUPE KaK O €IMHCTBE MPUPOABl U YEJIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM NPOOJEM COXPAHCHUS
MPUPOTHOTO PABHOBECHS,

yOCXKAEHHOCTH B  OCOOOHW 3HAUMMOCTH XUMHUH JJiS COBPEMEHHOM
UABWIN3AlAN. B €€ TyMaHHCTMYECKOW HAIPABICHHOCTH W BAaXXHOW pOJIM B
CO3/IJaHUM HOBOW 0a3bl MaTepUAJIbHOW KYJIbTYPbl, PEHICHUU TJI00ATbHBIX MPOOJieM
YCTOMYMBOIO Pa3BUTHUA UYEIIOBEUECTBA — CBHIPhEBOU, DHEPTETUUECKOU, MUILEBOU U
AKOJIOTUUECKON O€30MacCHOCTH, B PA3BUTHU MEIUIIMHBI, OOCCICUCHUHN YCIOBUH
YCHEIIHOTO TPyJa W SKOJOTHYCCKH KOM(POPTHOW IKH3HU KAXKIAOTO dYJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH. TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CMOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMble 3HAHWS IS aHAIHM3a U OOBSICHEHUS SBJICHUH OKPYIKAIOMIETO MHUpa U
MIPOUCXOIAIMINAX B HEM M3MEHEHUM, YMEHHUA Je/IaTh 000CHOBAHHBIC 3aKITIOUCHHS Ha
OCHOBE HAaydHBIX (DAaKTOB W HWMCIONMXCA JaHHBIX C TENBI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CAaMOCTOATEIBHO HCTOJMB30BaTh XHUMHWYCCKUE 3HAHUS I
penieHus po0JieM B peabHBIX KU3HCHHBIX CUTYAIIAAX,

MHTEpeca K MO3HAHUIO M MCCIIEA0BATEIbCKON EATEIbHOCTH,

TOTOBHOCTH W  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpPAa30BaHHUIO W
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYUYCHHWIO HOBBIX 3HAHUW 1O XUMHUHU B
COOTBETCTBHH C KU3HCHHBIMH MOTPEOHOCTAMH,

WHTEpPEeCca K OCOOCHHOCTAM TPyAa B Pa3IUUHBIX chepax mpodeccrnoHaTbHOMI
JEATENHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHS YUEOHOTO IpeaMeTa « XHMHS» Ha
YPOBHE CpeaHEro odI1ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIe IS (opMUpPOBAHHMS ~ MHMPOBO33PEHUA  OOyYarOIIHUXCS
MEKIUCITUTUTMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHBIC TTOHATHSA, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W cHenu(uKy METOJ0B ITO3HAHHS,
HCIIOJIE3YEMBIX B €CTECTBEHHBIX HAyKax (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MIPOIIECC, CHCTeMa, HAy4YHbIH (DaKT, IPHHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEIOBAHUE, HAOTIOICHNE, U3MEPEHUE, YKCTICPUMEHT U APYTHE);,

YHUBEPCAIbHBIC YUeOHbIC NEHCTBHUSA (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYIISTUBHBIC), 00eCreunBaroIIne dhopMupoBaHue (hyHKIIMOHATBHOM
TPaMOTHOCTH U COITHATBHOM KOMITETCHITUH 00YyJarOmuXCs,
CIOCOOHOCTD o0yyaromumxcs UCIOIb30BaTh OCBOCHHBIE

MEKIMCHUTUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAJbHbIC YUueOHbIE
JEUCTBUSA B TTIO3HABATEIILHOW U COLIMAJIBHOM MPAKTHKE.

MeranpeaMeTHblE PE3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIBHBIMHA
yueOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATHUBHBIMA W PEryJATHBHBIMU
JEUCTBUSAMMU.

OsaaneHue YHHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMH
ACHCTBUSAMU:

1) 6azoBble ToruyecKue AeicTBUS:

CaMOCTOATEILHO  (pOpMyNIHMpPOBaTH W aAKTyaIM3UPOBATh  MPoOIIEMy,
BCECTOPOHHE €€ PaCCMaTPUBATh,

ONPENENIATh LEMN ACATEIBHOCTH, 3a/JaBas IAPAMETPbl U KPUTEPUU HX
JOCTUIKEHUSA, COOTHOCUTD PE3YJIBTATHL AEATEIBHOCTH ¢ TOCTABJIEHHBIMU LETIAMHU,

WCTIOJIb30BATh MPU OCBOCHWUU 3HAHUMN TPUEMBI JIOTMYECKOTO MBILLICHUAS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKA TMOHATUA W yCTAHABJIMBATHh WX B3aUMOCBA3b,



WCITOJIb30BATh COOTBETCTBYIONINE MOHATHS IS OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHUM

BHIOMpATh OCHOBAHWUSA W KPUTEPHUH [UIA KIAcCH(PUKAIMK BEIIECTB W
XAMHAYECKUX PEAKIAM,

YCTAHABJIUBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY HU3YYaeMbIMH
SABJICHUSIMHU,

CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, MEAYKTUBHBIC, TIO
AQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHA B PACCMaTPHUBACMBIX
ABJICHAAX, (DOPMYTUPOBATH BHIBOJBI U 3AKITIOUCHUS,

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUKA CUMBOJIMUECKUE
(3HAKOBBIE) MOJIEIH, PEOOPA30BBIBATH MO ICITHHBIC PEACTABICHUS — XUMHAYECKHM
3HaK (CHMBOJI) OJICMEHTa, XWMHUYecKas (opMmysia, YypPaBHEHHE XUMHWYECKOMH
pEaKIMu — TPU PEIICHUU YUYEOHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX 3a/ad,
MPUMEHATh HA3BAHHBIC MOJCILHBIC TIPEICTABIICHUAS TS BBISIBJICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIE HCCJIEI0OBATEILCKHE 1eiiCTBHS:

BJIQJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHHUSA BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(hopMyTMpOBATH IENTH U 33/1aYW UCCJICTOBAHMS, HCTIOIH30BaTh MTOCTABJICHHBIC
U CaMOCTOSATENHHO C(OPMYyIMPOBAaHHBIE BOMPOCH B KA4eCTBE HMHCTPYMEHTA
MO3HAHWUA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJIETh HABBIKAMU CAMOCTOATEJIBHOTO TUIAHUPOBAHUST W MPOBEACHUA
YUCHUUECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIATh 32 XOJA0M
mporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (popMyTupoBaTh
0000IIEHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOAEIAHHOM padoTe;

MpuoOpeTaTh OMNBIT YUYEHHMYECKOM HWCCIEA0BATENIbCKOW W MPOCKTHOM
JEATEABHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJOB PEIICHUSA MPAKTUYECKUX 3a7ay, MPUMECHEHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSL.

3) padora ¢ undgopmaumeii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HWCTOYHWKAX WHGoOpMammu (HAyYHO-
MONyJIsIpHAs JIUTEpaTypa XUMHUECKOTO COJACPKAaHUS, CIPABOUYHBIE MOCOOUS,
pecypcel MaTepHeTa), aHanm3npoBaTh WH(POPMAIAIO PA3TAYHBIX BUAOB U (hopm
MPECTABIICHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(hopMyIMpOBaTH 3aMPOCHl W TMPUMEHATH PA3IMYHBIE METOJBI MPH TOWUCKE H
orbope wuHpOpManMKM, HEOOXOAMMOW Il  BBIIONHEHHWS YYeOHBIX —3a7ad
Onpeacia€HHOro TUIaA;

mpuoOpeTaTh OMBIT MCHOJB30BAHKS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN W PA3JTMIHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTABIICHUSA
uHdopmaru (cxembl, rpaduKH, TUarpaMMbl, TAOJIAIIBI, PUCYHKA U JPYTHE),

WCIIOJIb30BAaTh HAYYHBIA S3BIK B KAUYeCTBE CpeaAcTBa npu padoTe ¢
XUMUYECKOW WH(pOpMAIME: TPUMEHATh MEXIpeAMETHbIE ((u3nueckue u
MaTEeMaTHIECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYJTbl, aO0pEBHATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BAaTh W MPeoOpPa3OBHIBATh 3HAKOBO-CHMBOJMYECKHAE CPEACTBA
HarJIATHOCTH.

OBnaneHne yHHBepPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeliCTBUSIMHE

3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI¢ JUAJI0Ta W/HIIH
JMCKYCCUHM,  BBICKA3bIBAaTh  WjaeH, (OPMYJIMPOBATh CBOM  TMPEUTOXKCHUS
OTHOCHTEJIHHO BBITIOJTHCHHS TIPEUTOKEHHOHN 3a1a9H;

BBICTYNIaTh C TPE3CHTAMEH PE3yIbTaTOB IMO3HABATCIBHOW NESITEIIbHOCTH,
MOJTYYCHHBIX CAaMOCTOATEILHO WJIH COBMECTHO CO CBEPCTHUKAMHU TTPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUESCKOW PabOTHI MO MCCIICIOBAHUIO CBONCTB
MU3y4aeMBbIX BEIECTB, peajn3ali yaeOHOTO MPOeKTa U (POPMYTUPOBATH BHIBOIBI
Mo Pe3yJibTaTaM TPOBEIEHHBIX WCCICAOBAHWHN TYTEM COTJIACOBAHWA TIO3UITUH B
x0/€ 00CYXACHNS 1 0OMEHA MHCHHUSMM.

OBnageHne yHUBEPCATbHBIMHU PEryJISTHBHBIMU JeHCTBUSIMH

CaMOCTOATEILHO TUTAHUPOBATH M OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO
JEATENBbHOCTD, OMpeneysis €€ Ieau W 3a7aud, KOHTPOJUPOBATh W 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAIaracMblii  aJIrOPUTM JCUCTBUNA TpHU
BHITIOJITHCHAN YYEOHBIX M HWCCICNOBATEIbCKUX 3a/1ad, BHIOMpATh HamboJee
¢ exTuBHBIT CcOCO0 WX pEMmICHWS C y4ETOM TMOJIYYEHWS HOBBIX 3HAHHWH O
BCIECTBAX M XUMHUYECKUX PEAKIIAAX;

OCYHIECTBIJISITh CAMOKOHTPOJIb CBOEH JCATENHHOCTH HA OCHOBE CaMOaHajIn3a
¥ CaMOOTICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

IIpenmeTHble pe3yabTaThl OCBOSHHMS Kypca «Opranudeckas XuMUSI»
OTPaXKAKOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHWYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MHPA, POJA XWMHHA B TO3HAHUM SIBJICHUU



npupoasl, B (OPMHUPOBAHWH MBIIUICHWS W KYJBTYPHl  JIMYHOCTH, €€
(yHKIIMOHATBHON IPAMOTHOCTH, HEOOXOIUMOMN TS PEIICHUS TPAKTHICCKUX 3a1a
U DKOJIOTHUECKN OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XMUMHWYECKHX  3HAHWHA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONINE TOHATAA (XMMHWYECKHM DJICMEHT, aToM, JJCKTPOHHAS
000JI09uKa aromMa, MOJICKYJIa, BAJICHTHOCTb, AJICKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsA3b, CTPYKTypHas dopmyrna (pa3BEpHyTas W COKpAIMIEHHAS), MOJb, MOJIApPHAsS
Macca, MOJIAPHBIM OO0BEM, YTJACPOAHBIN CKElIeT, (PyHKIMOHAIbHAA TPYIIA,
paauKai, U30MEpHs, H30MEPHI, TOMOJIOTHUECKHUH DS, TOMOJIOTH, YTJICBOIOPOIBI,
KHCIIOPOJ M a30TCOJCPKAIAE COCAUHCHUSA, MOHOMED, TOJMMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJIAPHBIC COSAMHEHUS); TEOPHUU U 3aKOHBI (TCOPUS CTPOCHUS
opranndeckux pemiectB A. M. ByTiiepoBa, 3aK0H COXpaHEHWS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUCCKHI SA3BIK XUMHH, MHUPOBO33PEHUCCKHUE 3HAHUA,
JeXKalye B OCHOBE TOHWMAHHWS TPHUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHAX
ABJICHAN, (PAKTOJIOTHUECKUE CBEJACHUS O CBOMCTBAX, COCTaBe, TMOJMYYECHUU U
0€30MacHOM HCIOJIb30BAHUHM BAXHEHIIMX OPraHUYECCKUX BEIISCTB B OBITY H
MPAKTUIECKOH TEATEIIPHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHWW BBISBIIATH XAPAKTEPHBIC TMPU3HAKK TIOHATHA,
yCTaHABIMBATh WX B3aWMOCBSA3b, MCTOIH30BaTh COOTBETCTBYIONIUE TOHSITHS TPH
OTMCAHWH COCTaBa, CTPOSHUS W TIPEBPAIICHUI OPTaHNUECKUX COSTMHCHUM;

c(hOpMHPOBAHHOCTh YMEHWW WCIIOIH30BAaTh XWMHUYECKYIO CHMBOJIAKY IS
COCTaBJICHAA MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEHHOM)
dbopMyn OpraHMYecKMX BEIIECTB W yPaBHEHUH XWUMHUYECKUX  PEaKITHi,
W3TOTABJIMBATh MOJCITH MOJIEKYJ OPTaHWUYECKUX BEIECTB IS WLIIOCTPAIAA WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOSHUS,

c(hOpMHPOBAHHOCTh YMEHHWH YCTaHABIMBATh MPUHAUICKHOCTh W3YUEHHBIX
OPraHWYeCKUX BENMIECTB TO WX COCTaBy W CTPOCHUIO K OMPEACTIEHHOMY
KJIacCy/Tpynmne COeAMHCHUH (yTIIEBOAOPOABI, KHCIOPOA U  a30TCOACPIKaIHe
COCIMHEHWSA, BBICOKOMOJICKYJISIPHBIC COCAWHECHMS), /aBaTb WM Ha3BaHUA TI0
cucremarnueckoir HomeHknarype (IUPAC), a takke mpuBOAWTH TPUBUAIBHBIE
Ha3BaHUS OTACIBHBIX OPraHWYCCKUX BEIMICCTB (ITHIICH, MPOMWICH, aleTHJICH,
ATUJICHTJIMKOJb, TIHIECPUH, (peHon, GopManbAeTui, areTaibAerua, MypaBbUHAS
KHCITOTA, YKCYCHAs KHUCJIOTa, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KHUCIIOTA, TIIIOKO03a,
dbpykTO3a, KpaxMaj, IeJUT0JI03a, TIUIH);

c(hOpMHUPOBAHHOCTh YMEHHSA OMNPEACIATh BHABI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COSAMHEHUSAX (OMHAPHBIC U KPATHBIC),



c(hOpMUPOBAHHOCTh YMCHHUS TPHMCHATHh TIOJIOKEHHUS TCOPHH CTPOCHHS
oprannueckux BemiecTs A. M. bytiiepoBa /i 00bSICHEHUS 3aBUCUMOCTHA CBOMCTB
BEILIECTB OT UX COCTABA U CTPOEHUS, 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCT ~ YMEHHMH  XapaKTEPW30BaTh  COCTAaB, CTPOCHHE,
(m3udYecKkre M XHMHYCCKHE CBOMCTBA THIHYHBIX IPEACTABHTEIICH Pa3IMUYHBIX
KJTACCOB OPTaHMYECKWX BEMIESCTB (METAaH, STaH, STHJICH, MPOIMJICH, aleTHJICH,
oyramuen-1,3, metunOyrtaauen-1,3, O€H30JI, METAHOJ, A3TAHON, STHJICHTJIMKOJb,
TJALICPUH, (PEHOJI, areTalibeTHA, MypaBbUHAsA M YKCYCHAs KHCIIOTHI, TJIOKO3a,
KpaxmaJt, TEJUTION03a, aMUHOYKCYCHAsA KACI0TA), WITIOCTPHPOBATh TEHETHUCCKYTO
CBSI3b MEXAY HHUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHN ¢
HCIIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh NCTOUYHUKH YTIIEBOIOPOHOTO
coipbsi  (He(pTh, TPHPOAHBIA Ta3, Yroyb), CIHOCOOBI WX TMEPepadboOTKH |
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadOTKH,

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJMTH BBIYMCICHHS IO XHUMHUYCCKHM
ypaBHEHUsAM (Macchl, 00bEMA, KOJIWYECTBA WCXOMHOTO BEIIECTBA WJIM MPOIYKTa
pEaKIMu TO W3BECTHBIM Macce, 00BbEMY, KOJHUYECTBY OJHOTO U3 MCXOJHBIX
BEIECTB WJIM MPOAYKTOB PEAKIIHH ),

c(hopMUPOBAHHOCTh YMEHHMH BIAACTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METO/IaX HAYYHOT'O MO3HAHHWS, UCIOJB3YEMbIX B XUMHUH MIPH U3YUCHUHU BEIECTB U
XUMHUYECKUX ABJICHUN (HAOI0ICHNEe, N3MEPEHNE, YKCIIEPUMEHT, MOICTUPOBAHHUE ),
HCMOJIb30BaTh CHCTEMHBIC XUMHUUECKHE 3HAHHWSA Ui TPUHATHSA PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHTYyallMsAX, CBSA3AHHBIX C BEIIECTBAMH W HX
MIPUMEHECHHUEM

c(hopMUPOBAHHOCTh YMEHUH COOIMIOAATh MTPABHIIA TIOJIP30BAHMS XUMHUYCCKOM
MmocyJoi W jJadopaTOpHBIM OO0OPYJOBAaHUEM, a TaKKe MpaBHUiia OOpaIleHHS C
BEIIECTBAMH B COOTBETCTBMH C MHCTPYKUIMSAMM IO BBIMOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHX OMBITOB;

c(hopMUPOBAHHOCTh YMCHHMI IIJITAHAPOBATh M BBHIIOJHATh XUMHUCCKUU
AKCTICPUMEHT (TIPEBPAIEHUS OPTAaHWMYECKHAX BEIIECTB IPH HATPEBAHUH, TTOTYUCHUE
STUJIEHA W W3YUYCHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BCIECTB, JCHATypaIs OCJIKOB MPH HArpEeBAHWM, I[BETHHIC PEaKIMK OEIKOB) B
COOTBETCTBUM C TpaBWIaMHU TEXHHKKM O€30MaCHOCTH TpU OOpAICHUH C
BEIIECTBAMUA M JIaDOpAaTOpHbIM  OOOPYJOBAHUEM, NPEACTABIATh PE3YyJbTAThl
XUMHUYECKOTO JKCTIEpUMEHTa B (OpMe 3amuch ypaBHEHHWH COOTBETCTBYIOIIHX
peaknuii 1 HOPMYJTUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOopMUPOBAHHOCT, YMCHHH KPHUTHUYCCKH aHAJU3HPOBATh XHUMHUCCKYIO
uHOpPMAITHIO, TOIYYaeMyI0 U3 Pa3HBIX HCTOYHWUKOB (CPEICTBA MacCOBOM
uHdopmarmn, Mateprer u apyrux);



c(hOpMHPOBAHHOCT ~ YMEHHMH  COOMOAATh  TpaBWa  SKOJOTHUECKH
1EeaeCcO000pa3HOr0 TOBEACHUS B OBITY W TPYJAOBOM ACATENBHOCTH B LEJAX
COXPAHECHHUSI CBOETO 3/J0POBBS W OKPYIKAIOMICH MPUPOTHON CpPelbl, OCO3HABAThH
OTMACHOCTh BO3JCHCTBHS HA JXUBBIC OPTraHU3MBI OTMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHWMas cMbica mokasarensa [IJIK, moscHsaTe Ha mpuMepax CrmocoObI
YMEHBITICHUSI W TPEIOTBPAIMCHAS WX BPEAHOTO BO3ACHCTBHS HAa OPraHu3M
YEJIOBEKA,

st 0OYYalOIMUXCA ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSMHU 37I0POBBS. YMECHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX TO3HAHHUSA BEIIECTB H
XUMHUYECKUX SBICHUM;

JUISL  CHETBIX W CIA0OBHIANIUAX OOYYArONIUXCS: YMEHHWE WCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpalinsa mid 3amucu XMMHUYSCKUX

dbopmyi.
11 KJIACC

IIpenmeTHble pe3yabTaThl OCBOSHHMSA Kypca «OOIas W HeopraHuyeckas
XHMHSA» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh  TNPEACTABIICHHM: O XHUMHWYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHPA, POJM XUMHH B TO3HAHWUW SBJIICHUH
OpUpoOabl, B  (OPMHUPOBAHHUK MBIINUICHHS W  KYJbTYPHl JIMUHOCTH, €&
(byHKITMOHAIPHOM TPAaMOTHOCTH, HEOOXOIMMOM T PEIISHHS MPAKTHYSCKUX 3a1a4
1 SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3J0POBBIO W MPUPOTHOH
cpene;

BJIQJICHUE  CHCTEMOM  XHMMHYECKHMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOINE TOHATHS (XMMHUYCCKHH AJIEMEHT, aToM, W30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIN OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTETICHb OKHCICHUS, XMMHUYECKasl CBA3b
(KOBaJICHTHAs, MOHHAS, METAITUIECKASA, BOJIOPOHAS ), KPUCTALTHUCCKAS PEIIETKA,
TAMBl ~XMUMHWUYECKUX  PEAKIMH, PacTBOP, AJICKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANIEKTPOJIMTUUECKAs  JUCCOLMALIUAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PEAKINK, XUMHUYECKOE PABHOBECHE), TEOPUHM W 3aKOHBI (TEOpHs
3JICKTPOJIUTHYECKON aucconuanuu, nepuoanueckui 3akoH [[. M. Menaeneesa,
3aKOH COXPAHEHUsS MacChl BEIECTB, 3aKOH COXPaHEHMS M IMPEBPAICHUS SHEPTUU
pY XUMUYECKAX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMUYCCKUN S3bIK XUMHH,
MHMPOBO33PEHUECKUE 3HAHUSA, JIC)KAIIME B OCHOBE IOHUMAHHMS MPUUMHHOCTH H
CUCTEMHOCTH XHMHUCCKUX SBJICHHH, (PAKTOIOTHUECKUE CBCJICHHMS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIIINX HEOPTraHWYECKHUX
BEIIECTB B OBITY U MPAKTHUYECKON ACATEILHOCTH YEIOBEKA,



c(hOpMHPOBAHHOCTh YMCHHH BBHISBIIATH XAPAKTEPHBIC TMPU3HAKK TOHSTHA,
YCTAHABJIMBATh WX B3aUMOCBS3b, WCMOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMUCAHWUW HEOPTaHMYECKHUX BEILIECTB U UX MPEBPAIICHUH;

c(hOpMHPOBAHHOCTh YMEHHH WCIIOJIb30BAaTh XHUMHUYECKYIO CHMBOJIAKY IS
coctaBiicHuss (OpPMYJ BEIIECTB W YPAaBHCHWHM XWMHUYCCKHUX  PEaKIIhi,
cuctematnaeckyro HoMmeHKIatypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTACITBHBIX
HEOPTaHWYECKUX BEMICCTB (YrapHBIH Ta3, YIVICKUCIBIA Ta3, aMMHaK, raméHas
W3BECTH, HETAIEHAS U3BECTh, MUTHEBAS COJIA, TUPUT U IPYTHE);

c(hOpMHPOBAHHOCTH YMEHUH OMPEACIIATH BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTAaBA, BUJ XMUMHUYECKOH
CBS3M (KOBAJICHTHAS, MOHHAS, METANTMYECKAs, BOJAOPOIHAA) B COCTUHEHUAX, THII
KPUCTAJUTMUECKONH PEMIETKH KOHKPETHOTO BEMIECTBA (aTOMHAs, MOJICKYJIsApHas,
WOHHAS, METAJUTMYECKAs ), XapakTep Cpeapl B BOAHBIX PACTBOPaX HEOPTaHWUIECKUAX
COCJIMHCHUM

c(hOopMHPOBAHHOCTH YMEHU M YCTaHABJIMBATh MPUHAJIEKHOCTh
HEOPTAaHWYECKUX BEIIECTB IO WX COCTaBYy K OMPEASIEHHOMY KJIacCy/Tpyrime
COCMMHEHUN (MPOCTHIC BEIIECTBA — METAJUTBI U HEMETAJIIBI, OKCHJIBI, OCHOBAHMUS,
KHCITOTHI, aM(POTEPHBIE THIPOKCHIBI, COJIH ),

c(hOpMHPOBAHHOCTh YMEHHH PACKPBHIBATH CMBICI MTEPHOANYECKOTO 3akoHa [l
H. Menaeneesa U IEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OObACHUTENBHYIO
¥ IPOTHOCTHUYECKYIO (DYHKITHH,

c(hOpMHPOBAHHOCTh YMEHHM XapaKTePU30BATh HJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3jeMeHTOoB 1-4 mnepuoaos Ilepunoanueckoil cucTteMbl
XuMHU4Yeckux siemeHToB JI. M. MenneneeBa, MCHoNB3ys IOHATHA «S-, p-, d-
3JIEKTPOHHBIC opOuTamny, «IHEPrETUUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHWYECKHUX 3JIEMEHTOB U MX COCIAMHEHUH
Mo nepruojaM | rpymnmnam [lepuoandeckoi CHCTEMbl XUMUYECKHUX AeMeHTOB /J[. U.
Mengeneena,

c(hOpMHPOBAHHOCTh ~ YMEHWUH  XapakTepu30oBaTh (OMUCHIBATH)  OOMIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIWYHBIX  KJIACCOB,
MOATBEPKAATH CYIIECTBOBAHUE T€HETHUYECKON CBSA3M MEXKAY HEOPTaHUYECKUMHU
BEILIECTBAMU C MOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINH;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCHU(HUIIMPOBATh XMMHUECKHE PEAKITUU TIO
Pa3TUYHBIM TIpH3HAKaM (YUCITy M COCTaBY PEarupylomnX BEMIECTB, TEIJIOBOMY
adexTy peakiuu, W3MEHECHUIO CTETEHEH OKHCIICHHUS 3JIEMEHTOB, 00OpPaTHMOCTH
PEaKINN, yIaCTHIO KaTajan3aTopa);

c(hOpMHUPOBAHHOCTh YMEHWH COCTABJISITh YPABHEHHUS PEAKIUN Pa3TMIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHbIC YPABHCHUS PEAKIIMA MOHHOTO OOMEHA, YUUThIBAA
YCJIOBUS, TIPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHIIA,



c(hOpMHPOBAHHOCTh YMEHWH TMPOBOJIUTH PEAKIMH, TOATBEPKIAAFOIIHE
KQUEeCTBEHHBIH COCTAB PA3JUUYHbIX HEOPTraHWUYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM TTYTEM WOHBI, TPUCYTCTBYIONIAE B BOJHBIX PACTBOPAX HEOPTAHMUYECCKUX
BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI  PaCKpPhIBaTh  CYITHOCTh  OKHUCIIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUHA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ITUX PEAKLMUH;

c(hOpMHPOBAHHOCTH YMEHUH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHUMHYECKOM
peakIuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3nekcTBus (mpuniui Jle [1larenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMHWUYECKHE TPOIECCHI,
JIEXKAIUE B OCHOBE IMPOMBIILUICHHOTO TOJYUYEHUSI CEPHOM KHUCJIOThI, aMMHAaKa, a
Takke COPMUPOBAHHOCTh TPEACTABICHUH 00 OOMMWX HAYUYHBIX MPHUHIIATIAX W
AKOJIOTHUECKUX MPOOIEMaxX XUMHAYECKOTO MTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHWH TPOBOJWTH BHIUHUCICHUS C HCIOIH30BAHAEM
MOHATHS «MACcCOBas JOJS BEIMICCTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUYECKUX PEAKIUIX, MACChl BEIIECTBA WU 00BbEMA ra3oB MO U3BECTHOMY
KOJIMUECTBY BEILECTBA, MACCE WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEIECTB, TEMI0BOrO 3(hekTa peaKkimi Ha OCHOBE 3aKOHOB COXPAHECHHS MAacCCHI
BCIECTB, IPEBPAIECHUSA U COXPAHEHUS YHEPTHH,

c(hopMHUPOBAHHOCTh YMEHHH COOITIOAATh MTPABHIIA TIOJIH30BAHUS XUMHUYCCKOM
Mmocyzioi 1 jadopaTOpHBIM OOOPYAOBAaHMEM, a TaKXKe MpaBUiia OOpaIleHHS C
BCIIIECTBAMHA B COOTBETCTBHHM ¢ MHCTPYKIIUSIMH IO BBITIOJIHCHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHWHM TUIAHUPOBATH W BHITIOJHATh XUMWUYECKUAN
AKCTICPUMEHT (PA3IOKEHUE TEPOKCHAA BOAOPOJA B MPUCYTCTBUU KaTaM3aTOpa,
OMPENC/ICHUE CPEAbl PACTBOPOB BEIMIECTB € TMOMOIIBID  YHUBEPCAILHOTO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITHH,
peaknuu WOHHOTO OOMEHa, KA4eCTBEHHBIC PEaKIMu Ha cynbdar-, kapOoHAT- W
XJIOPUI-aHAOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTATLHBIX 337a4 TI0
temaMm «Metautely u «HemeTtamnsi») B COOTBETCTBHHM C TIPABHJIAMH TEXHHUKH
0€30MacHOCTH NPH OOpallleHUHU C BEIIECTBAMU U JIaDOPATOPHBIM O00OPYJ0BAHHUEM,
MPEACTABIIATh PE3YJIbTaThl XUMWYECKOTO JKCIEpUMEHTa B (opme 3amucu
yPaBHEHHUI COOTBETCTBYIOIUX PeaKiuii U (hOPMYJIHPOBATH BHIBOABI HAa OCHOBE
3TUX PE3yJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHWH KPUTWUYECKA AHAJTU3UPOBATH XUMHUYECKYIO
uH(OpPMAIMIO, TOIyYaeMyl0 U3 Pa3HBIX HCTOYHWUKOB (CPEICTBA MacCOBOM
KOMMyHUKanuu, MIHTepHeT U ApyTruXx);



c(hOpMHPOBAHHOCT ~ YMEHHMH  COOMOAATh  TpaBWa  SKOJOTHUECKH
11eJIeCOO0pPa3HOr0 TMOBEASCHUSA B OBITY W TPYJAOBOH JEATEILHOCTH B IEIAX
COXPAHEHHS CBOErO 3/I0POBbS U OKPY’KAKOIICH NPUPOJHON Cpellbl, OCO3HABAThH
OMAaCHOCTh BO3JICHCTBUS HA KUBbIC OPTaHU3MbI ONPEACIEHHBIX BEMICCTB, MOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUS U
MPEAOTBPAILCHUS UX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsl O0YYarolMXcsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTAMM 3J0POBbA. YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUA BEIIECTB U
XUMUYECKUX SBJICHUIA;

JUISL ClIeNbIX M CHA0OBUIAIIMX OOYYAKOIIUXCA: YMEHHE MCIOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpalinsa nisd 3amucu XMMHUYECKUX

dbopmyi.



















































YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUISA YUYEHUKA

» Xumus, 11 kmace/ Pymsuruc I'.E., ®empaman @ .I°., AkipiorepHOe 00ITIECTBO
«3marensctBo «lIpocsemenue»
Xumus, 10 kn. / Pymzuruc I'.E., ®enpaman ®.I". AkipiorepHoe 00ImecTBo

"NznarenncTBo "[IpocBernieHue”

METOJIUYECKUHUE MATEPUAJIbI JJISA YUUTEJISA

Xumus. 10 kmacc: Hacronpras kaura yuurenss/ O.C. I'abpuensa, U.T.
OctpoymoB. - M.: JIpoda

Xumus. 11 knacc: Hacronpaas kaura yuurtens/ O.C. I'abpuensn, U.T.
OctpoymoB. - M.: JIpoda

Xumus. Tunaktuueckuii matepuai. 10-11 kmaccel: yueOHoe mocodue ajis
o0meobpa3zoBaTeIbHBIX OpraHu3anuii: 6a30BbIH ypoBeHb/ Paaenknii A.M. - M.

[Ipoceemenne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content. myschool.edu.ru/04/10



IIpunoxenne

®opmbl yueTa paboueit mporpaMMbl BOCIIUTAHUS
K paboueli mporpamMmMe «Xumusi. ba3oBerit yposeHb. 10 kmacc)

No BocnurarensHbli ®opma mpoBeACHUA HNata
ypoKa | KOMIOHEHT MPOBEACHUA
(TeMa U3 mpoTrpaMMBbl
BOCIMTAHNA)
5 Bceepoccuiickuii ypok Coo0Orienue 06
« DKonorus u aJbTEPHATUBHBIX
AHEProcOCPEKECHHUEN WCIOIb30BAHUIO
MPUPOJIHOTO ras3a
MCTOYHUKAX SHEPTUU
21 191 rox co aus [IpocmoTp BUICOpOINKA
poxaenus J1.1. o Bkiaae JI.M.
MenpaeneeBa MenaeneeBa B pa3BuTHE
XUMUHN
24 Henensa poccuiickoi [Ipesentanus o
HayKH JOCTUKEHUSAX
POCCUNCKHX YUEHBIX B
00JIaCTH OPraHUYECKOTO
CUHTE3a
28 Henens npodopuentanmm | becena o mpodeccusx,

JUTA OBITAJICHUS
KOTOPBIMU TPEOYIOTCS
3HAHUS XUMUU







