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HNOACHUTEJBHAS 3AIIUCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeIHEro oomero oo6pa3oBaHUsA
pa3paborana Ha ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanpHOl 00pa3oBaTENbHONM MPOrpaMMbI CpeAHEro o01iero o0pa3oBaHUs
(®OIT  COO), mpeacraBmeHHbix B dDemepadsbHOM  TOCYAAPCTBEHHOM
oOpazoBatenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHust
yueOHOro mpenMera «XuMuUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoi
Qenepauny, peaqu3yOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MIPOrpaMMbl, U
OCHOBHBIX TOJIOKeHH «CrTparerun pa3BUTHS BocOUTaHusd B Poccuiickoi
Oenepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIeSICHUIO
oO1mielt crpareruy 00y4deHus, BOCTUTAHUS M Pa3BUTHS O0YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
CoJlep)KaHMsl, pPe3yJbTaTOB OOy4deHUs: W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)KHUT 3aBEpIIAIONIMM D3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHHsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpbI
YeNIOBEeKa, a TaKXKe OKOJOTMYeCKd OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3M0pOBBI0O M TpUpOAHON cpere. Peammsyercs xumuueckoe oOpa3oBaHue
00y4JaromIMXcss Ha YPOBHE CPEAHErO 00IIero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKAHME M TMOCTPOCHHE KOTOPOro OIpenesieHbl B
nporpaMMme MO XUMHUU C Y4E€TOM CHeUU(PUKA HAyKH XUMUHU, €€ 3HAUYCHUS B
MO3HAHWUU TIPUPOABI U B MaTEPHUAbLHON KM3HM OOIIECTBa, a TaKXkKe C Y4ETOM
o0mMX wened M MPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpefHero ooiero oopaszosanus B Poccuiickoii denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTpaeT ocoOyro poiib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIIJIEHUS,
B CO3JIaHME IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaKk O €IMHCTBE
NpUPOIBl M YelOBEeKa, KOTopoe (opmMupyercs B XMUMHUH HAa OCHOBE TMOHHUMAHWS
BELIECTBEHHOI'O0 COCTaBa OKPYKAKOLIErO0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTAMH PUMEHEHHS.



TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBCHHBIMM HAayKaMH, XHMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEITHOTO
TpyJa M JKM3HU Kaxjoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3uJaTeNbHasl, KaKk Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha peElIeHue
100adbHBIX TPOOJEM YCTOMYMBOI'O Pa3BUTHSl YEJIOBEYECTBA — CHIPHEBOM,
IHEPTEeTUYECKOM, MUIIEBON, IKOJIOTMIECKOM 0€30MaCHOCTH M OXPAHBI 3/I0POBbS.

B coorBercTBHHM C OOmMMMH TENSIMH W TPUHIUIIAMU CPEIHETO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM IS  BBIPAOOTKH  MHUPOBO33PEHUYECCKUX
OPUEHTUPOB, YCICIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKEHUS
0o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CB3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOmas W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU M0 HEOPTaHUYECKOW XUMUHU (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHuyeckoil xumuu. @opMUpPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOMKHOCTH PACCMOTPEHHsSI BCETO MHOT000pasws
BELIECTB HA OCHOBE OOIIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XUMHs» copMupoBaHa B MporpamMme MO XUMHU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K M3YYCHHI0 Yy4eOHOrO Marepuasia ©u 00yCIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONpPENeSIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHUMHHU BeEIIeCTBa
paccMaTpHUBaOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIEKTPOHHBIX
OpEeICTaBIeHU O CTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOrMYECKHU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XMMHUHU TMOJIYy4arOT pPa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
MpEACTaBICHUS O XUMHUUYECKON CBSI3U, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKOUN pPEAKIINU.

[lon HOBBIM yrjaoM 3peHHsi B TMpeaMere «XUMUsS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHuUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BEllecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» OOYYarONIUMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETECOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



IyOo)Ke TIOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
0000111ar0111ei 10 OOBACHSIONIEH U TPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAKXKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyHsercs B Kypcax 10 um 11 xmaccos
JJIEMEHTAMH COJICPKaHUS, WMEIOIUMH KYJIbTYPOJIOTHYECKUA U TMPUKIIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHUMAHHWIO B3aWMMOCBSI3U XUMHUU C
JIPYTUMHU HAyKaMH, PAcCKphIBAIOT €€ POjb B TO3HABATEIBHOM M TMPAKTUYECKON
JESTENbHOCTU YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHHUS K IPOLECCy
TBOpUYECTBA B 00JIACTH TECOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTIOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh HWH(POPMAIHUIO M
OPUMEHATh €€ I TONMOJHEHUS 3HAHWM, pEIIeHUs MHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npenmera «XUMUS»  JTaHHOTO  YPOBHS  HM3yYCHHS  OPHCHTHPOBAHO  Ha
dbopMupoBaHUE y OOYUYAIOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHHUS
dunocopckux HIeH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPraHMYECKOrOo U
OpPraHMYeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBICHUNW TYyTEM OSKCIEPUMEHTa |
pelICHHs] TPOTHBOPEYMN MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYCCKUMU
IPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpoOsieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJIOTUH U MATEPHUATIOB.

B nmnmane pemieHus 3aa4  BOCIHUTAHHS, Pa3BUTHS U COIMATH3AIIH
o0y4Yaromuxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIpPEAeSICHUIO
CollepKaHUsI ¥ TIOCTPOCHHUS TMpeAMETa MPEeAyCMaTPUBAIOT  (POpMUPOBAHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3IUYHBIX BHJIOB JICATCILHOCTH: PEIICHUS TMpoOJieM, IOMCKa, aHaliu3a |
00paboTku nHpOpMaALIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa IPAKTHUYECKOMN
U WCCJIENOBATEIbCKOW JEATENBHOCTH, 3aHUMAIONICH BaKHOE MECTO B MO3HAHUHU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHus, IPU ONpeIeICHUU
COZlep KaTeIbHOM XapaKTEPUCTUKH TIeJied W3Y4YeHHUS TMpeaMeTa HampaBICHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAJAUIIMOHHO TPpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JIESTENHHOCTHA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTyphl. C
METOJUYECKOW TOYKM 3PEHUSA TAKOW MOAXOJ K ONPEACICHUIO LENEH H3YUYEHUs
TIpeIMETa SBJISICTCS BIIOJHE OMPAaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3PCHHS TJIABHBIMHU ICISAMH HM3YYCHHS TPEIAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMMHYCCKMX 3HAaHMH KakK BakKHeHIen
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa, B OCHOBE KOTOpPOHU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE f3bIKA HAYKH, YCBOCHHWE W TOHHUMAaHUE CYITHOCTH JIOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il MPUOOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHU U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30macHOro o0pamieHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikatenbHasi XapaKTepUCTUKA eJel U 3a71ad U3yICHHS
npeiMeTa B IporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernojaBaHud ~ XWMHH B OONbINIEH  CTemeHW OTHAETCS  MPEATNOYTEHHUE
NPAKTUYCCKON KOMIIOHEHTE COJepX)aHus OOYy4YCHHS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTEIbHON OpraHu3alluy, BIaJCIONIEro He
HAaOOpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU H
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN W MPUMEHEHHUS WX B PCATBHOW JKU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBs3M ¢ 3TUM mpu U3y4YEHUHW TMpeaMera «XHUMHS» JOMUHHUPYIOLIEe
3HaYCHHE MPUOOPETAIOT TAKKE LETU U 3a]]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSTHUIO T'PAMOTHBIX
pENIeHN B KOHKPETHBIX YKU3HECHHBIX CHUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 0O0y4aromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JMJIS Pa3JIMYHbIX BHUIOB
JESITeNFHOCTU: PEUICHHs Mpo0yieM, MOMCKa, aHajan3a U o0padoTku uHpopManuy,
HEOOXOMUMBIX JUISI TPHOOPETCHHS ONBITa JCATCIBHOCTH, KOTOpas 3aHHMACT
BAXHOE MECTO B TIO3HAHUUW XUMHUHU, a TaKkKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOIIECCOB HA OPTaHU3M YEJIOBEKAa U MIPUPOJAHYIO CPEY;



pa3BUTHUE TO3HABATEIBHBIX HWHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUM JIsl TIOMCKA U aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U PA3BUTHE Y OOYYAIOIINXCS ACCOIMATUBHOT'O U JIOTUYECKOTO
MBIIIJIEHUS, HAOI01aTeThHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommMXcs YOEKIEHHOCTH B T'yMaHUCTUYECKOM
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJM B PEHICHUWU TI00aTbHBIX MPOOJIEM
PALMOHAJIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TIOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yuyeOHOM miaHe cpenHero oOmiero oOpa3oBaHUA MpeAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAy4YHbIC
PEAMETHI.

OO6uiee 4yncI0 YacoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUH, HA 0a30BOM YpOBHE
cpemHero obiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Heeno), B 11 kmacce — 34 yaca (1 yac B Hezielno).



COILEPKAHUE ObYUYEHUA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUM

IIpenmer opraHn4YecKOl XMMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIYYEHUH HOBBIX BEIECTB W MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenuHeHuid A. M. byTtiepoBa, e€ ocHOBHbIE MOn0XkeHusA. CTpyKTypHbIE (POPMYJIBI
OpPraHMYECKMX BelecTB. loMonorus, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPaTHBIC CBS3U.

[IpencraBiaenue o kjaccUpUKaLMU OpraHudeckux BemecTB. HomeHkmnarypa
OpraHUYEeCKUX COEOUHEHUU (CUCTEeMaTHYecKas) W TpHUBUAJIbHBIE HA3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYECHMsI BEIIECTB M HUX IPEBPallCHMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAOIIOACHUE U
OIMCAHME AEMOHCTPALMOHHBIX OIBITOB 10 IPEBPALIECHAI0 OPTaHUYECKUX BEILECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBl: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
NpOCTEHIINE MPEJCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuMu 3aMelleHMsT W TOPEHMS), HAXOXKIEHUE B IPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTEUIINE MPEICTABUTENN AJKEHOB: (PU3UYECKHME U XHUMHUYECKHE CBOMICTBa
(peakuMy THIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHUCICHHA W
NOJIMMEPHU3ALINHN ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyueHue CHHTETHUECKOIO
Kay4yKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UUECKUE U
XUMHMUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpPEHUs), OJYUYEHHUE U TPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHe, (PU3NUECKHE U XUMHYECKHE CBOWCTBA
(peakuuu raJloreHUpPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U NMpUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuyeckue U  XuUMudeckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NOAYYeHue u npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIJIEKAIUMH K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. lIpupoaHpii ra3 U IOIyTHBIE
HepTsaHble ra3sl. Hedte u €€ mpoucxoxnenue. CnocoObl nepepadoTKu HePTH:
NEeperoHKa, KpPEeKUHI (TEPMUYECKUHM, KaTaluTU4ecKui), mnuponu3. [IpomykTsl
nepepaboTku HeTH, UX TMPUMEHEHUE B MPOMBIIIUICHHOCTH U B ObITY. KameHHBI
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHMs] BEMIECTB M HX NPEBPALICHUM:
O3HaKOMJIEHHE C 0Opa3lamMu IUIaCTMAcC, KAaydyyKOB W PE3HUHbI, KOJUICKIUU
«Hedtb» m  «Yromp», MOJCIHPOBAHHE  MOJICGKYJ  YIJICBOJOPOJAOB |
raJIoreHONPOU3BOIHBIX, MTPOBECHUE NPAKTHUYECKON PaOOThI: MONyYEHHUE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérurnlie 3agaun.

Borunciiennss 1Mo ypaBHEHHUIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTa PEAKIMU 10 M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOLYKTOB PEAKIIUN).

Kuciiopoaconepskamue oprann4ecKue CoeJMHEHUA

IIpenensHble OQHOATOMHBIE CHUPTBHL. MeETaHOI W 3TAHON: CTPOCHME,
(¢uznueckue W XHMHYECKHE CBOWCTBa (pPEakUUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHE), NpUMEHEeHHe. BoaoponHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKa.

MHoroaToMHbl€  CHOUPTBL. OJTWIECHIJMKOIb W  TJULEPUH: CTPOECHHUE,
¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBHME CO UIEIIOYHBIMH
MeTaJlJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble cIupThl). JleiicTBue Ha
opraHusM yenoeka. [[pumeHeHne riamuepruHa u STUJIEHIJIMKOIIS.

@deHoN: CTPOCHHME MOJEKYJbl, (PU3NYECKUE ¢ XWMHUYECKHE CBOWMCTBA.

Tokcuunocts (enona. [lpumenenue peHona.

Anbaeruapl U kemouwvl. DoOpMaNbIETU, alETAIbICTUI: CTPOECHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINM), OJYYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTBHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kjiacca KUCIOT, peakius 3TepuduKalium), noiyyeHue u mpuMeHeHue.
CreapuHOBasi W OJICMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX 2GupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buomornyeckas
pOJIb KUPOB.



YrieBoael:  cocTaB, KiacCHU(UKAIMSA  yriaeBoAoB (MOHO-, JH- U
nojucaxapuibl). [J110Kko3a — MpocTeNnii MOHOCaXapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWCTBa (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHHUE B TMPHUPOJIC, NMPUMEHEHHE,
ounonornyeckas posib. @orocunres. pykTo3a Kak U30MeP TITFOKO3bI.

Kpaxman u memmrono3a kKak mpupoHbie momuMmepbl. CTpoeHne KpaxMaiia u
IEJUTI0NI03bl.  Du3nueckue W XUMHUYECKHE CBOMCTBA KpaxMmana (THAPOJIH3,
KaueCTBEHHAs PEAKIIMsI C HUOJOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYCHHsI BEIIECTB M WX MPEBpAIICHHN:
NpoBe/IcHNEe, HAaOIOICHNE W OIMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOICHCTBHE TJIUIIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) u rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmana ¢ HOAOM),
IPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIOTHI.

Pacuérurnle 3agaun.

Borunciiennss 1Mo ypaBHEHHMIO XHUMHYECKOW peakiuu (macchl, 00BEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK MO0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MU MPOIYKTOB PEAKIUN ).

A3zoTcoaepKanife OpraHuueckKiue CoeTuHEHUS.

AMMHOKHCIIOTBI Kak aM(OTepHble OpraHndeckue coeauHeHus. dOusuueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTump.

benku Kkak MpUPOJHBIE BBHICOKOMOJEKYJISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs W TPETHYHAS CTPYKTypa OEnKOB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMCHTAIbHBIE METOJbl HM3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HAOJII0/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BrbicokoMouiekyJisipHbIe COeTMHEHH S

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEIHSS MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCJAMHCHUA —
TIOJTMMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCHEepUMEHTAIbHBIE METObl W3YYEeHHs] BEIIECTB M WX IMPEBpaIlCHH:
O3HAKOMJIEHHE C O0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4qyKOB.

MexnpeamMeTHbIe CBA3H.



Peanuzanmst MeXNpeIMETHBIX CBSI3CH MPU U3YYCHHH OPTaHUYCCKON XMMUU B
10 kimacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, nNepruoJuIHOCThb, HAOIIOICHUE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepus, DOHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMYMHBI U IMHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Owocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YIJIEBOIBI, KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC UCKOMAaeMbIe, TOIUIHBO,
peCypChl.

TexHomoOrUsA: MNHINEBBIC TMPOMYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBCHHBIE U KOCMETHUECKHE MPeraparhl, MaTepUaIIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00004YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeelieHUusT JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(UTYpAITUS aTOMOB.

[Tepnonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTeMbl
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyHnaM MU MEePHUOJaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PAa3BUTHUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKasi CBS3b. BHIbl XHMHYECKOW CBA3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
aKuenTtopHslil). Bomopognas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenienp okuciaeHus. MOHBI: KAaTUOHBI 1 aHUOHBI.



BemectBa  MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAITIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAUIMYECKOU PEIIETKH.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJIOMJHBIE PACTBOPHI.
MaccoBas 10515 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BemecTB. [eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckast — peakuus.  Knaccudukanus  XMMUYECKUX — peakuudid B
HEOPraHMYE€CKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHUS MAaCChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAIECHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX pakTtopoB. OOpaTtuMblie
peakiuu. XuMHUYECKO€ paBHOBecHe. DaKTOpbl, BIMSIOIINE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas nuccouuanusa. CuibHble U ciadble 3neKkTpoauTsl. Cpeaa
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCIIAsl, HEUTpaJbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEIIECTB M HX NPEBpALICHUN:
nemoHcTpauus tabmun «llepuonnueckas cuctemMa XxuMuyeckux snemeHnton [1. W.
MenneneeBa», U3ydeHUE MOJeNed KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKMCAaHKUE JEMOHCTPALIMOHHBIX U JTJaOOPATOPHBIX OMBITOB (Pa3jiOkKEHUE MEPOKCHUIA
BOJIOPO/JIa B MMPUCYTCTBUM KaTAJIU3aTOPA, ONPEACIEHNE CPEIIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUUECKON paboThl «BiusiHue paznuyHbIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON pEAKIIUM.

PacuérHble 3anaumn.

Pacuérei 1O ypaBHEHMSIM XMMHUYECKHX pEaKUWi, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJIB30BAHUEM IIOHATHUS «MacCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast xXumust

Hemeramnel. Ilonoxkenue HemetraiuioB B llepuoguueckorn  cucreme
xumudeckux snemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHHSI aTOMOB.
duznyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETANIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHsS) W HX  COCIMHEHUH  (OKCHJIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COETUHECHU .



Meramuibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atomMoB MetasuioB. OO0mme Qgusnyeckue cBorcTBa MeTauioB. CIUiaBbl METAIIOB.
DIIEKTPOXUMHUYECKUI DA HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIUX METAJJIOB (HATPUM, KaJIUi, KaJbIIHM,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U X COCTUHECHUM.

OOuue crnocoObl mosydeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHMS BEHIECTB M HX NPEBPALICHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl W CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJILHBIX 3aj7a4, HAOMIOJIEHWE U OIKUCAHHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérpl maccel BeliecTBa Wi 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WM O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUS U KU3Hb

Ponp xuMun B 0OecrieyeHUM 3KOJOTHYECKOM, SHEPreTUYECKON U MHUILEBOM
0e30macHOCTH, Pa3BUTHH MeaulMHbL. [loHATHE O HaydHBIX MeETOoJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJIYYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB W MaTEPUAIOB: BAXKHEHUIINUE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pHaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl sl JJIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUs U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
npenapaToB, MpaBuiia O€30MaCHOr0 UCIOIb30BaHUS MPENapaToB OBITOBOM XMMUU
B [IOBCEHEBHOW KU3HU.

MexnpeamMeTHbIe CBA3H.

Peanuzanmst  MeXnpeaMeTHBIX  CBs3ed TpU  H3ydyeHUH oOmed u
HEOpPraHW4YeCcKoM XUMuU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITUM, Tak W TOHSATUM, SBIISIFOLUIUXCS
CHUCTEMHBIMHU JIJIS1 OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCcuPuKanus, TMEePUOIUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOIl, PaIMOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUECKUI YPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHOE€ COCTOSIHUE BEILECTBA, (PU3MUYECKUE BETUUYMHBI U €UHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kinerka, opraHu3M, SKOcHUCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHonorus: XxumMuueckasi MPOMBIIUIEHHOCTb, METAJLTypIus, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEpHANIOB, CEJIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHINA

JIMUHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOYYarOIIMMHUCSL TPOTPAMM  CPEIHET0 OO0IIero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydyHO-MeToauueckoil OCHOBOWM st
pa3paboTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B CcoOTBETCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOECHUS MpeaMera «XuMHs» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUNUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOONPEIEIICHHIO;

HaJu4ue MOTUBAIIMU K 00YUEHHUIO;

I[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBAaTHCS B CBOEH
JESATETbHOCTU 1I€HHOCTHO-CMBICIOBBIMU yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CHUCTEME XUMHYECKOT0 00pa30BaHUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
IIEJTM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS TpeamMeTa «XHUMHsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATEIbHOW JAESATENIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U WealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  TMOBEAEHHUS, CIOCOOCTBYIOIIMMH  IIpolieccam
CaMOTIO3HAHUS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJarommxcsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MmpenMera «XUMHUS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
0o0y4YarommMXcs Mo peaju3aiy NPUHATHIX B 0OIIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS |

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s3aHHOCTEM,
yBaKEHUS K 3aKOHY U MPaBOMOPSAJIKY;

MPEACTABICHUSI O CONMATBHBIX HOpPMax M TMpaBWiIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY W
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUE€OHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LIEHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY W HAy4YHOMY HACIEAUIO
OTEUYECTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAYKU €CTh PE3yJbTaT
JUIMTENIFHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B IOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBI3aHHBIC C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U 1IECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UILIMII HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUNA 3THUX
HOCTYIIKOB;

4) popmMuUpoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHUSl [EHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOroieHus1 TpaBui Oe€30MacHOro oOpalieHusi C BEHleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

MMOHUMAHUSl LEHHOCTH TNpaBUJl HHAMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJIEHUS B CUTYalUAX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSITUS BPEAHBIX MPUBBIYEK (YHOTpEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEeI0BaTEIbCKOU
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEHICHUM MPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIIKOJbI);



UHTEpeca K MPaKTUUECKOMY M3YUYEHHUIO MPOPECcCuil pa3iIuuyHoOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHHUS PEAMETHBIX 3HAHUM 110 XUMUH;

YBXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBHUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peanusaliud COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOdHOCTEN 001IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU 1IEJIECOO0PA3HOr0 OTHOLIEHUS K IPHUPOJE, KAaK HCTOYHHUKY
CYILLIECTBOBAHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJI00aTbHOIO XapakTepa SKOJIOIMUECKHUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLUAIIBHON CPEIBI;

OCO3HAaHUS HEOOXOAMMOCTH HCHOJb30BAaHUS JOCTUKEHUM XUMHUM JJIs
pELIeHNs BOIPOCOB PAllMOHATIBHOTO IPUPOIOIOJIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCAIIMX BpEI OKPYXKaroleu
OPUPOAHON Cpele, YMEHHUS MNPOrHO3MPOBATH HEOJIArONpHUSTHBIE 3KOJIOTMYECKHE
NOCJIEACTBUSA IPEANPUHUMAEMBIX ACUCTBUI U PEJOTBPAILATD UX;

HAJIMYHS PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUIEHHS, YKOJIOTMYECKOU KYJIbTYpHI,
OIBITA NEATEIbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NpPaKTHKE, CHOCOOHOCTM W YMEHHUS aKTHBHO MHPOTHBOCTOSITH HIECOJOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTUKH;

NOHMMaHUs CHenuUKU XUMUU KaK HayKd, OCO3HaHUA €€ poau B
(GopMUpPOBAaHMU PAIMOHATBHOIO HAYYHOTO MBIIIJICHHUS, CO3aHUU IIETOCTHOTO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEM M pEUIEHUH NpoOJieM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUHM JJii  COBPEMEHHOM
IUBAIN3AIAA: B €€ TI'yMaHUCTUYECKOM HAIpPABICHHOCTH M Ba)XHOW pOJIA B
CO3/1aHMU HOBOM 0a3bl MaTepHalIbHON KYJIbTYpBhl, PELICHUH [NI00AIBHBIX MpoOIeM
YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPIETHUUECKOM, NMUILEBOU U
AKOJIOTUYECKON O€30IacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUUN
YCIELWIHOr0 Tpyda M SKOJIOTMYECKM KOM(OPTHOM JKM3HM KaXKAOro 4iEHa
00111ecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NoJTydaeMble 3HAHMS JIJIs aHAJIM3a M OOBSICHCHUS SBJICHUH OKPYXKAIOIIEro MUpa U
MIPOUCXOIAIIUX B HEM U3MEHEHHUM, YMEHUS JIenaTh 00OCHOBAaHHBIE 3aKJIIOUCHUS HA
OCHOBE HAy4yHbIX (DaKTOB W MMEIONIUXCS JaHHBIX C 1EJIbI0 TOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKUE 3HAHHS IS
penieHus mpooJieM B pealbHbIX KU3ZHCHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATEILHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEPBIBHOMY  O0pa30BaHUIO |
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pasIudHbIX chepax nmpodeccrnoHambHOM
JESATEHHOCTH.

METAINIPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHUS Y4eOHOTO TpeaMera «XuMHUsS» Ha
YPOBHE CPEIHETO 001Iero oopa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS dbopMUpOBaHUS ~ MHPOBO33PEHUS OO0 y4JaroIIMXxcs
MEXKTUCIIUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TTOHSITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CHENU(UKYy METOJOB ITO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SIBJICHUE,
IpoIecc, CUCTEeMa, Hay4YHbIH (aKkT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEAOBaHNE, HAOTIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4cOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

pEryJIATUBHEIE), o0ecreyuBaroIme dbopmupoBaHue GyHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMN 00y4YarOmnXCs;
CIIOCOOHOCTH o0yyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUILUITMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHbIC
JICUCTBUSI B IO3HABATEILHOU U COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PErYJISTUBHBIMU
JIEUCTBUSAMU.

OsJaaenue YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOrHYecKue JaeicTBUSI:

CaMOCTOSITEIbHO  (OpPMyNIMpPOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeNniaTh LEIH JeITEeIbHOCTH, 3ajaBas IlapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATUM M yCTaHABIMBATh HUX B3aWMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIsl OOBSICHEHUSI OTJIEAbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaThb OCHOBAHMSI M KPUTEPUM Ui KJIacCHU(PHUKAIMU BEIIECTB W
XUMHYECKUX PEAKIIUN;

YCTaHABIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3M MEX]Yy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYX AEHUS (MHAYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUHS] B PacCCMATPUBAEMbIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOABI U 3aKIIOUCHMUS;

OPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIBb3YyEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJICIIbHbIE MPECTABICHUS — XUMUYECKUIN
3HaK (CUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUU Y4YEeOHBIX II0O3HABATEIbHBIX M IPAKTHMYECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEACTABICHUS JJIs BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE TeHCTBHSI:

BJIaJ€Th OCHOBAMHM METOJOB HAY4YHOIO ITO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIun;

(opMynHpOBaTh LEIU U 33]]a4l UCCIEI0BAHNUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BOMPOCHI B KadyecTBE MHCTPyMEHTa
HO3HAHMSI U OCHOBBI ISl (DOPMHUPOBAHMSI TUIOTE3BI 110 MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHMS W IPOBEICHHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecCca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpOBATH
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIEIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIAHHON paboTe;

OpUOOpeTaTh OMBIT YYEHUYECKOM UCCIEeNOBATENbCKOW U MPOEKTHOM
JESITENbHOCTH, NPOSABIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTEIBHOMY
NOMCKY METOJIOB PEIICHUs NPAKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3JIudHbIX
METOJI0B MTO3HAHUS.

3) pabora ¢ nundpopmaunueii:

OPUEHTHPOBATHCSI B Pa3jIMYHbIX MCTOYHUKAX HH(poOpManuu (Hay4dHO-
NOMyJIsipHasl JIUTEPATypa XHMHYECKOrO COJAEpXaHUs, CIPABOYHbIE MOCOOMS,
pecypcbl MHTepHeTa), aHaau3upoBaTh WUH(DOPMALMIO Pa3IMYHBIX BUAOB U (QopM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHHUBATH eé JIOCTOBEPHOCTH 17}
HENPOTHUBOPEUYHNBOCTb;



dbopMyIUpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIE METO/bI MPU TOUCKE U
orbope wmHpOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIPEAEIEHHOIO THUIIA;

MpUOOpETaTh OIBIT WCIOAL30BAHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U Pa3INYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMY  TPEACTABICHUS
uHbopmaru (CxeMbl, rpaduKh, TUarpaMMbl, TAOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KadeCTBE CpelICTBAa IMpu paboTe ¢
XUMUYECKOM uHOpMalMel: TpUMEHSATh MEXIpeaAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHE) 3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CpENICTBA
HaTJISITHOCTH.

OBjajieHHe YHHBEPCAJIbLHBIMH KOMMYHHKATUBHBIMHU I€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XO/€ JUaiora u/win
JUCKYCCUH, BBICKa3bIBaTh WA, (OPMYIUPOBATH CBOM  MPEIIIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIAaTh C MPE3CHTAIMEN pe3ylbTaTOB IMO3HABATENLHOM JI€ATENbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON pabOoThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILIECTB, PeayiM3allui Y4eOHOro MpoekTa U (PopMyIupoBaTh BBIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAHUNA MYTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXXJIeHUS 1 00OMEHAa MHCHHSIMU.

OBj1ajleHHe YHHBEPCAJbLHBIMY PeryJsiTUBHBIMHY /Il CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO
NeSTENbHOCTh, OMpenessss €€ Ueaud W 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM JIEUCTBUM TIPHU
BBITIOJTHEHWN YYeOHBIX U HCCIIEAOBATEeIbCKUX 3a7ad, BBIOMpaTh Hambolee
3¢ dexTuBHBIN crmoco0 HMX penieHus ¢ Y4ETOM TOJNYYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTU HAa OCHOBE CaMOaHaIN3a
U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU



Opupoaibl, B  (QOPMUPOBAHUM MBIIUICHUS UM KYJbTYpbl JIMUHOCTH, €&
(GyHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM /1T pElIeHHs IPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMON  XUMHUYECKUX  3HaHHWM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIArallife TMOHATHS (XMMHUYECKUH DIIEMEHT, aToM, DJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM OO0BEM, YrIepoJaHBI cKener, (yHKIMOHAJIbHAs Tpymna,
paauKai, U30MepHsi, U30MEPbI, TOMOJIOTHUYECKUNA PSiJl, TOMOJIOTH, YIJIEBOAOPOMIbI,
KHCIIOPOJIT M a30TCOAEPKAIIUE COCIUHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHWMHUHW; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMMHYECKHX
SBJICHUM, (PaKTONOTMYECKUE CBEACHUSI O CBOWMCTBAX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
PaKTHYECKOM JAESTEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIh30BATh XHUMHYECKYI0 CHUMBOJIUKY JIS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl  OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX PpEaKIIHi,
U3rOTABJIMBATh MOJIENIM MOJIEKYJI OPraHMYECKUX BEIIECTB JJIA WUIIOCTPALUU UX
XUMUYECKOT0 U TPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAJIC)KHOCTh H3YUYCHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpONbl, KHUCIOPOJ U a30TCOAEp KaIne
COEIMHEHUSA, BBICOKOMOJIEKYJIAPHbIE COEIUWHEHHMsI), JlaBaTh WM Ha3BaHUS [0
cuctematuieckoii Homenknatype (IUPAC), a Takke NpHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTJAEIbHBIX OPraHMYECKUX BEIIeCTB (PTUJICH, MPOMWIEH, alleTUJIEH,
STWJICHIJIMKONb, TIAUIEpUH, (eHos, (GopmalbIerui, ameTaiblerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAS KUCIIOTA, IIF0K03a,
bpykTO3a, Kpaxmal, HeJI0103a, TIUIUH);

c(OpMHPOBAHHOCTh YMEHHS OMNPEACNATh BHUABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OIMHAPHBIEC U KPATHBIE);



c(hOPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOXKECHHUS TCOPUU CTPOCHHUSI
opranudeckux BemectB A. M. bytiepoBa mjis 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

chOpMUPOBAHHOCTb  YMEHHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
duznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJIEH, alleTHUJICH,
Oyramuen-1,3, merunOyramuen-1,3, OeH30J7, METaHON, ATAaHOJ, STUJIECHTIIUKOID,
TJIMIEpUH, (EHOJI, alleTalIbJIeTU]l, MypaBbHUHAsI U YKCYCHasi KUCIOTHI, TJIIOKO3a,
KpaxmaJl, eJITI0103a, aMUHOYKCYCHAsl KUCII0Ta), WJUTFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKJYy HUMHU YPAaBHEHHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yroib), CIOCOOBI UX TMepepadoTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTA
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIIHIH );

c(hOpMUPOBAHHOCTb YMEHHI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, HUCIIOIb3YEMbIX B XUMUU TPU U3YYCHUU BEIICCTB U
XUMHUYECKHUX SBJICHUM (HaOt0/IeHrne, u3MepeHne, SKCIIEPUMEHT, MOJIEITUPOBaHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHATUS PEIICHHH B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUS XUMUYECKOM
nocyao u jJabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBwia OOpaIieHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJTHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPTraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, MOJTYYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JE€HaTypalus OETKOB IMPU HArpEBAaHUHU, I[BETHBIE pEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE30MacCHOCTH TMpu OOpalieHUuH C
BEIIECTBAMHU W J1a0OPATOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO JKCIEepuMeHTa B (OpMe 3alucy YpPaBHEHUM COOTBETCTBYIOIIUX
peakuuii u GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAIINIO, TOJIY4aeMyl U3 pa3HbBIX HMCTOYHUKOB (CpPEACTBA MacCOBOM
uHpopmaru, IHTepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJOTHYECKU
1[eJIeCO00pa3HOr0 TOBEJEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXpPAaHEHMSI CBOETO 3/I0POBBbS M OKpY)KAIOUIEH MPUPOIHOU Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAas cMmbici Tokazatens [IJIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIICHUS W MPEAOTBPAIIEHUSI WX BPEAHOTO BO3ACHCTBHUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUH;

JUISL CIIETBIX M CIHAa0OBUIAIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins njs 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIass W HeopraHudecKas
XUMHUS» OTPaKaroT:

c(hOPMHPOBAHHOCTh  MPEICTABICHUN: O XHUMHYECKOM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHUMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUISCKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPUPOTHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMMYECKMX  3HAHWUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUH 3JEMEHT, aToM, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBI OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJTTMYECKas, BOJOPOIHAsS), KpUCTAIUINUeCcKas peniéTka,
TUIBI  XAMHWYECKUX  PEAKIUMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckuit 3akon JI. M. Menneneena,
3aKOH COXPAHEHMS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHU
OpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3bIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS TMPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SBJICHUM, (PAKTOJIOTHUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U 0€30MMaCHOM HCMOJIb30BAHUH BAKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKOMN JEATEIbHOCTH YEJIOBEKa;



c(hOpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHUMH,
YCTAHABJIMBATh MX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHS IIPU
ONMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIOIb30BaTh XHUMHYECKYI0 CUMBOJIMKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  ypPaBHEHHH  XMMHYECKUX  PEaKIuH,
cuctematuieckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUS OTIEIBHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbId ra3, YIJIEKMCIBIA Ta3, aMMHUaK, rami€Has
U3BECTb, HETalIEHas! U3BECTh, IUThEBAs COJIA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpPEAENATh BAJIEHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THUI
KPUCTANIMYECKOM PEIIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJspHasi,
WOHHAsI, METAJUTMUECKas), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHMUM;

chopMUPOBAHHOCTD YMEHHU YCTaHABJIMBATh IIPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymnie
COEJIMHEHU (MPOCTHIC BEIIECTBA — METAJUIbl U HEMETAJIJIbl, OKCHJIbl, OCHOBaHUS,
KHCJIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3aKoHa J1.
N. MenaeneeBa u 1IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO0 (PYHKIUU;

cOpMUPOBAHHOCTh YMEHHI XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKMX JJeMeHTOB |—4 mepuonoB Ilepmonnueckon cCuCTEMBI
XuMHYeCKuX djemMeHToB JI. M. MeHnaeneeBa, UCHOAB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTanny, «QHEPreTUYeCcKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucteMbl XUMHYECKUX d1eMeHToB J1. H.
Menneneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEILECTBAMU C ITOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NPU3HAKaM (YUCILYy M COCTaBY PEarupyrollydX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKUCICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y9acTHIO KaTajanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS DPEAKIUIl pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, ITPH KOTOPBIX 3TU PEAKLIUH UAYT 1O KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUW TMPOBOJAUTH PEAKIMH, MOATBEPKAAIOIINEC
KAQYECTBEHHBIA COCTAB PAa3JIMYHBIX HEOPraHWYECKHX BENIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

chOpMUPOBAHHOCTh YMEHHH  PacCKpbIBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBHTEIIPHBIX PEAKIIMA MTOCPEIACTBOM COCTABJICHHUS 3JICKTPOHHOrO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOM
peaKIuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOT0 PAaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuuin Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XHWMHYECKHE ITPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAYYHBIX NPHUHIUIIAX U
AKOJIOTMUECKHUX ITPoOIeMax XUMHUUECKOro ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yYMEHHUH TPOBOIUTH BBIYHCICHUS C HCIOIH30BAHUEM
MOHSITUSA «MaccoBasi J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MAaCChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe WIIM O00BEMY OJHOTO M3 YYACTBYIOIIHMX B PEaKIMU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiMui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, MPEBPALICHUS U COXPAHECHUS SHEPTHUU;

c(hopMUPOBAHHOCTb YMEHUM COOJIIO/IATh MPaBUJIa MOJIB30BAHUS XMMHUYECKOM
oCyJIod M Ja00opaTOpHBIM O0OpyJAOBaHHMEM, a TaKXKe IIpaBHia OOpaIIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKLUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XHMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBINNOIHATh XUMHYCCKUM
JKCIIEpUMEHT (pa3ioKeHHE MEPOKCHAA BOJOPOJa B MPUCYTCTBUM KaTaau3zaTopa,
ONpPEACICHUE CpEeabl PaCTBOPOB BEHIECTB C NOMOUIBI0 YHHBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBbIE PeaklMH Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1a4 I10
TeMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3yAbTAaThl XMMHYECKOIO0 OJKCIepuMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX peEaKIuii U (OPMYIHPOBATH BHIBOABI HAa OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTb yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHOOpMaIMIO, IIOJyYaeMyl W3 Pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaluu, MaTepHEeT U Apyrux);



chOpMUPOBAHHOCTb  YMEHUW  cOONIOJaTh  MpaBWiIa  JKOJOTHYECKH
1[eJIeCO00pa3HOro0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXpPAaHEHMSI CBOETO 3/I0POBBbS M OKpY)KAIOUIEH MPUPOIHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarens [IJIK, mosicHATR Ha mnpuMmepax CrHocoObl YMEHBIICHUS U
PEAOTBPAILEHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsE OOYYAIOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBBS: YMECHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHYECKUX SIBIICHUN;

JUISL  CHETMBIX W CIHA0OBUIANIMX OOYYaroOlmUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonrTpoabnsbie | IlpakTnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XUMHH
[Ipeamer oprannyeckon xumuu. Teopus
1.1 CTPOCHHMSI OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3pnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOIBI — AJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJIKaJUEHbl, ATIKMHbI
2.3 ApoMaTudecKke yrieBoa0pOIbl 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepaboTka
HWroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamniue opranndeckue coeJuHeHUust
3.1 Craptel. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3(hupbl
3.3 VrineBomsl 3 1




Uroro no pazgeny

13

Pasznen 4. A30Tc01[ep>1<amne OpraHmvIeCKue COcAUHECHUSA

4.1 AMuHbI. AMUHOKHCIIOTHL. benku 3
HWroro no pazneny 3
Pa3znen 5. BoicokoMosieKyJISspHbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesoB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crtpoenue atoMoB. Ilepuonnyeckuii 3aKoH
1.1 u Ileproauyeckas cucteMa XUMUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BELIECTB
1.3 XUMHUYECKUE PEAKINH 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranuyeckass XumMust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 3







HOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne nudpoBbIe
/i Tema Ypoka Beero KOHTpOJILHbIe HpaKTI/I‘leCKI/Ie 05pa30BaTeﬂbele
padoThbI padoThbI pecypenI
IIpenmeT OpraHn4ecKoi XuMuH, eé 1
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs1 OpraHUYECKUX
coenquHeHu A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBieHue o K1accuPpUKAITUU
opraHnyeckux Beulects. Homenknatypa 1
(cuctemaTudeckas) U TPUBHAIbHBIC HA3BAHUS
OpraHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH Pl
Mertan u 3TaH — npocTeime 1
MIPEACTABUTEH AJIKAHOB
AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
DTUJIEH U IPOINUJIEH — MpOoCTeHIIne 1
MIPEACTABUTEIH AJIKEHOB
[TpaxkTrueckas padbora Ne 1. «Iloxyuenue 1 1
STUJICHA U U3yYEHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomydenne 1

CHHTETUYECKOI0 KaydyyKa U PE3UHBI




AJIKMHEL: cOCTaB U OCOOEHHOCTH CTpPOCHH,

10 TOMOJIOTHYECKUH psijl. ATETHIICH —
MPOCTEUILNN MMPEJICTABUTEIb ATIKUHOB

11 Beruucnienus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH301 ¥ TOIyod. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas CBsi3b YII€BOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHBIM KilaccaM
[TpupoiHbIE HCTOUYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
HE(PTH U MPOJYKTHI €€ epepadoTKu
[TpupoiHbIE HCTOUYHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMYTHBIC HE(DTSIHBIC Ta3Hl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 KonTponbhas pabora o pazaeny
«YTIeBOI0POIBDY

17 [IpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TaHOJI. BomopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHJICHTIUKOIb 1
[JIMLEPUH

19 ®deHou: cTpoeHre MOJIEKYIIbI, (pU3ndecKue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpreruasl: GopManbAeTHI U aleTallbICTHI.
Aueron

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCyCHas

22 [TpaxkTueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOI;'I KHCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAas1 KMCJIOTHI, KaK

23 MPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT

24 Mpl1a Kak COJTU BBICIINX KapOOHOBBIX
KHUCIIOT, UX MOOIIee AeHCTBHE
Crnoxxusle 3(hupbl Kak IPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pHUpoB

26 XKupsl: runponus, npuMeHeHHE,
OunoJsoruuecKasi pojb )KHPOB
YTneBoasl: COCTaB, KJIACCH(PHUKAIINS.

27 Bakneimue npencTaBUTENN: INIIOKO3a,
¢dpykTo3a, caxaposa

08 Kpaxman u mesmmonos3a Kak mpupoHbIe
TOJTMEPHI
KonrponbHas pabota no pasaeny

29 «Kucnopozacoaepxaiye opraHn4eckue
COCMHEHHUS

30 AMWHBI: METHJIAMUH W aHUJIHH
AMMHOKHCIIOTHI KaK aM(OTEpHBIE

31 OpraHUYECKHE COEIUHEHUS, UX
Ononoruyeckoe 3HaueHue. IlenTuast

32 benku kak npupoiHbIe
BBICOKOMOJICKYJISIPHBIE COCTUHEHHUS

33 OCHOBHBIE TOHATHSI XUMHU
BBICOKOMOJICKYJISIPHBIX COCIMHEHHUN

34 OCHOBHBIE METO/IBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COGILI/IHGHI/If/'I.




[InacTmaccel, KaydyKd, BOJIOKHA
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11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonrtponbHsble
padoThI

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE
uugposbie
o0pa3zoBaTeJibHbIE

pecypcebl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTpOHHAS
KOH(Urypalus aToMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CcUCTEMA XUMUYECKHUX A1eMeHTOoB JI. U.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOpPHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHUYECKHX BJICMEHTOB M UX COCIMHCHUM I10
rpymmnaM v nepuoaam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemeHToB /.M. Menaeneesa B
pa3BUTUU HAYKH

Crpoenue BelecTBa. XUMHUUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMS KOBAJECHTHOM
cBs3u. BogopoaHas cBsi3b

BaneHTHOCTB. DIEKTPOOTPULIATEIBHOCTb.
Crenensb okucienus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS

[TonsaTHe o nucnepcHbIx cucteMax. IcTUHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBast 10
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeanHeHui. [ eneTnueckas
CBSI3b HGOpFaHquCKHX BCIICCTB, pa3JII/I‘-IHBIX
KJ1aCCOB

Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHWYECKOM M OpraHUYECKON XUMUU.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBpALICHUS] SHEPTUU TTPU
XUMUYECKHUX PEaKLMsIX

Cxkopoctb peakiui. O0paTuMble peakiuu.
XUMHUYECKOE paBHOBECHUE

10

[Tpaktudeckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DnexTponuTudeckas guccounanus. [lonstue o
BOoZoOpoAHOM moka3zarese (pH) pactopa.
Peakmuu nonHoro oomena. ['maponus
OpraHNYECKHX M HEOPraHUYECKUX BEIIECTB

12

OKHUCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH.
[Tonsatue 00 35IEeKTPOIIN3€E PACIUIaBOB U
pacTBOpPOB COJIEH

13

KonrponbHas pabota no pasaeny
«TeopeTnueckre OCHOBbI XUMUMY

14

Mertaiuel, ux nojoxenue B [lepuoguyeckoit
CHUCTEME XUMUYECKHX dieMeHTOB J]. U.
MenzieneeBa 1 0COOCHHOCTU CTPOCHUS
aToMmoB. OO1ue pu3nYecKue cBOCTBa
METAJUIOB




CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUN PSiJT

15 HanpsH>KEHUH METaJJIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, Kanui, KanblUi, MaTHUN,
AJTIOMHHHI ) U UX COCTMHCHUIA

17 XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CcOoeIUHEHUN

18 XuUMHYECKHE CBOMCTBA IIUHKA, JKelle3a U UX
COCIUHEHUN
[Tpaktrueckas padota Ne 2. "Pemenue

19 AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME
«MeTaiuiei»"
Hemeramnsl, ux nonoxxenue B [lepuoauueckoi

20 cHCTeMe XuMHYecKux siaeMmenToB /1. WM.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nUeckue CBOMCTBA HEMETAIOB.

21 ANnoTponus HEMETaJUIoB (Ha puMepe
KHCIIOpOJia, cepbl, hocdopa u yriaeposa)

29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COCIUHEHUMH

23 XuMuYecKue CBOMCTBa a3oTa, Gpochopa u ux
COEIUHEHNN

24 XUMHUYECKUE CBOMCTBA YIJIepo/ia, KPEMHUS U
AX COeIMHEHNH

o5 [IpuMeHeHNE BaXKHENILINX HEMETAUIOB U UX
COE€IUHEHNN

26 O00011eHNEe U CUCTEMATU3ALS 3HAHUI 110

TteMme «Hemeramney. Beruncnenus mo




YpaBHEHUSIM XUMHUECKHUX PeaKIuii 1
TEPMOXUMHUYECKHE PACUETHI

[Tpaktudeckas padora Ne 3. «Perenune

27 AKCIEPUMEHTANIbHBIX 33J1a4 110 TEME 1
"HemeTtamnsr"»

28 KonTponbHas pabora o temam «MeTamis» u 1
«HemeTamis

29 Heoprannueckue u opraHu4ecKre KUCIOTHI. 1
Heoprannueckue u opraHndecKkrue OCHOBAHHUS
AMpoTepHBIC HEOPTaHUYECKUE

30 OpraHUYecKHe coenHeHus. [ eHeTHIecKkas 1
CBSI3b HEOPTAaHUYECKUX U OPTAHUYECKUX
BEIIIECTB
Poap xuMun B 00eCieYeHUH DKOJIOTHYECKOM,

31 YHEPTETHUECKON U MHUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIUIMHBI
[IpencraBienust 06 OOIMKUX HAYUHBIX

32 MPUHITUIIAX TPOMBIIIIEHHOTO MOTYYSHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPUAIOB

34 XUMHUS U 310pOBBE YETIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

* Xumus / I'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKnoHEpHOE
obmectBo «M3aaTenscTBO «lIpocBerieHue»
* Xumus, 11 knacce/ T'abpuensa O.C., OctpoymoB N.T"., Cnagkos C.A.,

AxumonepHoe obmiectBo «M3aatenscTBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

INabpuensua O.C. Xumus 10 knacc: bazoseiit ypoens / O.C. I'abpuensu poda
2014

Xumus 10 xnace. [podunsasiit yposers O.C.I'abpuansn Hpoda 2007
INabpuensn O.C. Xumus 11 knacc: bazoseiit yposens / O.C. I'abpuensia dpoda
2013

KonrtponsHo-u3Mepurenbabie MaTepuansl 10 kinace

MemkoBa YHUBEpCAIbHbBINM CIIPAaBOYHHUK MIKOJIbHUKA 2016 T

BacunbseBa Xumus CripaBOYHUK MIKOJIbHUKA

KomnbinoBa Xumus u 6uosnorust B Tabnuuax u cxemax 2016 r

Epeiickast O dekTuBHbIC TEMOHCTPAIMOHHBIEC OMBITHI IO XUMUK: TOTOBUMCS K
EI'D32015r

Hazapoga, JIaBpoBa KapTsl HHCTpYKIMH JJIs1 TPAKTUYECKUX 3aHATHN 110 XUMUH

8-11 xu



Xumusg Meroaunueckue pekomenaanuu 1 8-11 kimaccos CITEKTP
O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Merogudeckoe nmocooue — 6a3oBbii
ypoBeHb» - M.: [Ipoda 2006 rog.

O.C.I'abpuensu, N.I'.OctpoymoB, «O011ast XuMuUs B TECTaX, 3aa4ax,
ynpaxHenusax. 11 kmace» — M.: Ipoda, 2003 rox.

O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kiacc:
KonTponbsHbie 1 mpoBepouHbie paboThl K yueOHuKy». — M.: JIpoda, 2004 r.
O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas
kHuTa A1 yaureds». Yacts 1 — M.: Jlpoda, 2003 rog.

O.C.I'abpuensn, ['.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 knacc: Hactonbnas
KHHTa 7151 yautensi». Yacts 2 — M.: [lpoda, 2003 ros.

O.C.I'abpuensn, [1.B.Pemeros, U.I'.OcTtpoymoBa «3aaaun 1o XUMHH U CIIOCOOBI
ux pemeHus» - M.: «/Ipoday, 2004rozm.

B.T'. lenncoBa «Xumus 11 kinacc noypodHsle IUIaHbl 10 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaa» Yuurens 2003roa.

M.A Ps6oBa, V.}O.Hesckas, P.B.JIuako «Tectsl mo xumunm 11 kmaccy, - M.:
Oxk3ameH, 2006r.

O.C.I'abpuensH, N.I".octpoymoB «XUMHYECKHUH SKCTIIEPUMEHT B mikoje 11

kiacey; - M.: lIpoda. — 2009 rog.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



I"abpuensn, O. C. Merogudeckoe nocodbue Xumus 10 kimacc

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152. pdf
I"abpuensn, O. C. Meroanueckoe nocodbue Xumus 11 kmace

https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
INa6puensn, O. C. Xumus 10-11 knacc. ba3oslii ypoBenb. Meroanueckue
pEeKOMEeHaIuu U padoyas mporpaMmma

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
INabpuensn, O. C. Xumus 10-11 knacc. ba3oBslit ypoBeHb. MeToanueckoe
nocooue

https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf
O.C.I'abpuensn, M.I'.OctpoymoB Xumusi, Meronuueckoe nocodoue 10 kiacc; -
M.: Ipoda, 2001 rox;

M.A.Psa6oB, P.B.JIlunko, E.FO.HeBckas TecTbl Mo XuMuu K y4eOHUKY
O.C.I'abpuensHa u ap.

«Xmmus 10 ximacen; - M.:«Ok3amen» 2006 rox;

O.C.I'abpuensn, A.B. AmykoBa «Pabouas terpans k yueOHuky O.C.I"'abpuensna
u ap. «Xumus 10 kmacey (6a3oBbiif ypoBeHb); M.: JIpoda 2012 rox;

Xumust XUMHYecKas Hayka U oopa3oBanue B Poccuu



http://www.chem.msu.su/rus

Xumus u Kuzub — XXI Bek http://www.hij.ru

lNazera «Xumus» 1 caut 1 yuurens «f uay Ha ypoK XUMHN»
http://him.1september.ru

ChemNet: nopran pyHIaMEHTAIbHOI'O XUMUYECKOTO 00pa30BaHuUs
http://www.chemnet.ru

AJIXUMUK: cairt JI.FO. Anuk6epooii http://www.alhimik.ru

OCHOBBI XUMUU: 00pa30BATENbHBIN CAUT JJI TKOJIBHUKOB U CTYJEHTOB
http://www.hemi.nsu.ru

Xumust B OTKpbITOM KoJiemxe http://www.chemistry.ru

WebElements: onnaifH-cipaBOYHUK XUMUYECKUX IJIEMEHTOB
http://webelements.narod.ru

Bupryanbnas xumuueckas mkona http://maratakm.narod.ru
3aHMMaTeNbHAs XUMHUS: BCe 0 MeTailiax http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Konnekus «EcrecTBeHHOHay4YHbIE SKCIIEPUMEHTBI»: XUMHUS
http://experiment.edu.ru

XuMus 7151 BCEX: WILTIOCTPUPOBAHHBIE MaTEPUAIBI 11O OOIIEH, OPraHNYeCKOU U
Heopranndeckor xumun http://school-sector.relarn.ru/nsm/

DnekTpoHHast OMOIMOTEKa MO0 XUMUU U TexHuKehttp://him. 1september.ru
bank nemparornueckoro omneita. Meroanueckue pa3paboTKU YpOKOB XUMUHU

COpPOCOBCKHX yuuTenei. http://www-windows-



1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
XUMUA: KOJIJIGKHI/IH MaTCpUAIOB AJIA YIUTCIA XUMHUH: TCMATUYICCKUC I1JIAHBI,
IPOBEPOYHbIE PA0OTHI, MEIUA-YPOKH, MaTEPHAIIBI OJTUMITHA]T.

http://sysmanova.narod.ru






