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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XWMHUM Ha YpPOBHE CpemHEro oo6mero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpa3zoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3ynbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeAHEro ooiiero o0pa3oBaHUS
(®OIT  COO), npencraBneHHblx B DeaepasbHOM  rOCYAapCTBEHHOM
obpazoBarenbHOM ctangapte COO, ¢ yuérom KoHuenuuu npemnojjaBanus yaeoHOro
npeaMera «XuMus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu,
peaTM3YIOIINX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMbI, 1 OCHOBHBIX TOJI0KECHHMA
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuona 10 2025
roga» (Pacnopsoxenue Ilpasutenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOM0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPEIeSICHUIO
oO1elt crpareruu 00ydeHus, BOCIIUTAHUS U Pa3BUTHS 00YyJarONINXCsS CpeACTBAMU
yaeOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIIH
koHUentyanbHble nonoxkenuas ®I'OC COO o B3auM00OOYCIOBIEHHOCTH IIEJIEH,
COJlep KaHMsl, pPE3yJbTaTOB OOy4deHUss W TpeOOBAHMI K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON  OpraHU3alllM, SIBJISIETCS HEOThEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM HJTAalOM peaju3ald  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOW CHCTEME XHWMHYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPbI
YeJloBeKa, a TAKKe SKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U TpUPOAHON cpene. Peannzyercs xumuueckoe oOpa3oBaHME OOydarolmuxcsl Ha
YPOBHE CpeIHEro o01iero 00pa3oBaHus CpeACcTBAMU YUE€OHOTO MpeaMeTa « X UMHUS,
COJIEp>)KaHUE M TOCTPOEHUE KOTOPOrO ONPENEIEHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM creuu(puKd HAayKHM XUMUHU, €€ 3HaueHHUs B TMO3HAHUM NPUPOALI U B
MaTepUaIbHOM >KM3HU OOILECTBA, a TAKXKe C YYETOM OOIIMX IeNe U MPUHIUIIOB,
XapaKTEpU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEeIHero oOIIero
oOpasoBaHnus B Poccuiickoit @enepanumu.

XUMHS KakK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO POib B
COBPEMEHHOW IMBUJIM3AINH, B CO3[JaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO3JIaHHE LIEJIOCTHOTO MPEACTAaBICHUS 00 OKpYy)KarolleM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJoBeKa, KOTopoe (hopMUpyEeTCs B XMMHUU Ha OCHOBE MMOHUMAaHUs
BEIIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEro MUpPa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEIleCTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU TPUMEHEHUSI.



TecHO B3aUMOJICUCTBYS ¢ APYTUMU €CTECTBEHHBIMU HAyKaMU, XMUMUS CTajia
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa W SKM3HH KaXJoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3UJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIeHAa Ha pElIeHue
[IIOOABHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MaCHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBUM C OOMIMMU IENSIMU W TNPUHIUIAMH CPEIHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHB
M3y4Y€HHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIICIIHOIO BKJIIOYEHUS B JKU3Hb COIIMyMa, MPOJODKCHUS
0o0pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  ipeaMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIe  KYpPCHI  —
«Oprannueckas xumus» U «OOmas ¥ HEOpraHuueckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOIl HayKHU: CUCTEMA
3HAaHHUI MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHEM 3HAHUW W3 OOIIEH XUMHH) U
OpraHn4eckon xumuu. @OpMUpPOBAHME JaHHOM CHUCTEMBI 3HAHWW NPU HW3YYEHUU
npeaMera 0O€CIEeYMBAET BO3MOXHOCTh PACCMOTPEHHUSI BCEro MHOroo0Opasus
BEII[ECTB HA OCHOBE OOIIUX MOHSATHUM, 3aKOHOB M TEOPUU XUMHUH.

CrtpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XuUMHus» cpopMupoBaHa B TPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyUYECHHI0 Y4YeOHOro Marepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHUM Ha  ONpENEIEHHBIX
TEOPETUUECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXMMHUYECKMX M  JJIEKTPOHHBIX
MpeCTaBICHUM O CTpoeHUH BellecTB. CBelIeHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCA B Pa3BUTUU — OT YTJIEBOAOPOJIOB /IO CIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom  XMMUU  IIOJY4arOT  pPa3BUTHUE
chopMupOBaHHbIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHuUs MEepBOHAYATIbHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3H, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON pEAKIIUH.

[Ton HOBBIM yraom 3peHUss B mpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOro 0OIIero oOpa3oBaHUs
TEOpETUYECKUM MaTepuan U (aKTOJIOTMYECKUE CBEICHHS O BelIeCTBaX W
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmass ¥ HeopraHudeckas
XUMUS» OOYYarONIMMCSl TPEAOCTABISIETCS BO3MOKHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOMOJOTUYECKHUX TO3HITHMH,



INIy0O)Ke TMOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001aro1Iel 10 0OBSICHSIONIENH U TPOrHOZUPYIOIIEH.

Enunasg cucrtema 3HaHUMM O BaKHEWIMX BEHIECTBAX, MX COCTaBE, CTPOCHHH,
CBOMCTBaxX M MPHUMEHEHUH, a TAKKE O XMUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoyHseTcs B Kypcax 10 u 11 kitaccoB anemenTaMu
COJIEp )KaHMs, UMEIOIIMMH KYJIbTYPOJOTHUYECKUA M TPHUKIAJHOM XapakTep. IJTH
3HaHMSI CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHUU C JPYTUMHU HayKaMu,
PacKpbIBaIOT €€ poJib B MO3HABATEILHOM M IPAKTHUUECKOMN AEATEIbHOCTH YEI0BEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUHU
Y MIPAKTUYECKUX MPUWIOKEHUN XUMUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3AHHBIX C XUMHUEH,
KPUTHUYECKU OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSTD €€ /ISl TOTIOTHEHUS 3HAHUH,
pElIeHNs UHTEIIEKTYAJIbHBIX U AKCIEPUMEHTAJIbHBIX HUCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM COZEp)KaHue y4eOHOoro mnpeaMmera «XuMUsS» AAHHOTO YPOBHS HM3y4YEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Yy 00YUAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (puiIocoPckux uaAe, TakKuX Kak: MaTepualibHOE €IMHCTBO
HEOPTaHWYECKOro U OPraHMYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHUEM, [I03HABAEMOCTD IIPUPOJHBIX SBIECHUM TyTEM IKCIIEPUMEHTA
U pelieHus TMPOTUBOPEYUN MEXKIYy HOBBIMU (aKTaMH M TEOPETUUECKUMU
PEeANnoChUIKaMH, OCO3HAHUE POJIM XUMUU B PEUIEHUHU SKOJOTMYECKUX Mpoodsiem, a
TaKXKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPhs, CO3JaHHsI HOBBIX
TEXHOJIOTUM U MATEPHUAJIOB.

B nmumane pemeHuss 3agad  BOCIIMTAHMS, Pa3BUTUSA M COLMAIM3ALMU
OoOy4JaromMXcs TPUHATHIE MNPOrpaMMON MO XHUMHUU TOJXOIbI K OMPEIETICHHUIO
COJepKaHUs M TOCTPOCHHUS TpeAMeTa MpeaycMaTpuBaioT  (OpMUPOBaHUE
YHUBEPCAIbHBIX YU4E€OHBIX ACHCTBUM, UMEIOMX 0a30BO€ 3HAUECHHE JJIS1 PA3TMYHBIX
BUJIOB JEATEIBLHOCTHU: pEIIeHUs] NpoOjeM, TOHWCKa, aHalu3a M 00paboTKu
uHboOpMaIK, HEOOXOAMMBIX [IJIi TNPUOOPETEHHUs OMbITa MPAKTHUYECKOW U
UCCJIEI0BATEIbCKOM JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IIO3HAHUU
XUMUHU.

B npaktuke npemnojgaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOI'O OOUIEro
o0Opa3oBaHusl, TaK U HA YPOBHE CpeAHEro o01ero oopa3oBaHus, Mpy ONpeaeTIeHUN
COZIEpKATENIbHOW XapaKTepUCTUKU 1IeJIe M3y4eHUs MpeAMEeTa HampaBiIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTHYECKOU
NEATEIbHOCTA YEI0BEKAa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOUYKM 3PEHUs TAKOW NOAXOJ K OIPEACICHUIO LENEH HU3YYCHUs
MpeaMeTa SIBJISIETCS BIOJHE ONPaBIAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUs] IVIABHBIMHM LEISIMU W3YYEHUS MpeaMmeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsIIOTCS:

e (opmupoBaHHe CcHUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOUEBbIE MOHATHS, (PYHIAMEHTAJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHME SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOr 0 XapakTepa, 03HaKOMJIEHHUE C UCTOPUEH X
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIMi, HEOOXOIUMBIX JJI NPUOOPETEHUS YMEHUI
OpHUEHTUPOBATHCA B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH, MMEIOLINX
MECTO B IIPUPOJE, B MPAKTUYECKOW U MIOBCETHEBHOW JKU3HU;

e DPAa3BUTHUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30MmacHOro 0OpalleHus ¢ BEECTBAMHU.

Hapsany ¢ atuMm, comepkarenbHasi XapaKTEepUCTHKA LI€JIEW U 3a/1a4 U3y4YeHHUs
IIpeMETa B POrpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM IIPUOPUTETAMU B CUCTEME cpeaHero oobmiero odpazoBanus. CeromHs B
NpernoJaBaHuy XMMUU B OOJIbIIECH CTeNeHn OTAAETCS MPEANOUTEHNE TPAKTUYECKON
KOMIIOHEHTE  COJIep)KaHUsl OOyYeHHsl, OpPUEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTEIbHON OpraHU3aIliy, BIIAJICIONIETO HE Ha0OpOM
3HaHMM, a (PYHKIIMOHAJBHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHUSIMU
AKTUBHOTO MOJYY€HUS 3HAHUW U MPUMEHEHUS UX B PEabHOU KU3HU JJI pElICHUsS
NPaKTUYECKUX 33/1a4.

B cBsI13u ¢ 3TUM NpU U3y4EeHUH NIpeaMeTa «XUMUs» JOMUHUPYIOIEE 3HAUEHUE
OpUOOPETAIOT TAKUE LEIH U 3aJa4l, Kak:

aganTamys oO0y4aroluXcsl K YCJIOBHSIM JTWHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHME  HHTEJUIEKTYyaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEHOMY MPHUHITHIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CB3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0O0y4aromuxcsi KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IUYHBIX BHUIOB
NESATENbHOCTU: PElIeHUs MpoOseM, MOUCKa, aHau3a U 00pabOTKH MH(OpMaluH,
HEO0OXOIUMBIX JUIsl TPUOOPETEHUS OTIBITA IEATEIbHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B NO3HAHMM XHWMHH, a TaKXKe ISl OLICHKH C MO3ULMI 3KOJIOTrMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX MIPOLIECCOB HAa OpPraHU3M
4eJI0BEKa U PUPOJIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YYarOIIMXCA: CIOCOOHOCTH CAaMOCTOSTENBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMHU, UCIIOIB30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOUCKA M aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUN XUMUYECKOTO CO/IePKAHMS;

dopMupoBaHuE U pa3BUTHE Y 00YUAIOIIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHNYS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, IMpPH IUIAHUPOBAHUHM U TPOBEACHUM XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyJarommxcsi YOSKIEHHOCTH B T'YMaHUCTHUYECKOU
HANpaBJIECHHOCTH XUMHH, €€ BKHOW PONHM B PEHICHUH TIOO0ATBHBIX MpPOOIEeM
palMOHAIBHOIO MPUPOIONOIB30BaHNUS, OTIOJIHEHUSI SHEPTeTUUYECKUX PECYPCOB U
COXpPaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHs OMbITa
UCTIONBH30BAaHUS TONYUYCHHBIX 3HAHWHA JJIs TPUHIATHS TPAMOTHBIX PEIICHHWNA B
CUTYAIUsIX, CBSI3aHHBIX C XUMHUYECKHMH SBIICHUSMU.

B yuebHOM maHe cpemHero ooOmero oOpa3oBaHHsS NpPEAMET «XUMUS»
6a30BOro ypoBHS BXOAHUT B COCTaB MPEAMETHON obmacTu «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO111ee uncI0 YacoB, OTBEAEHHBIX I U3YyUEHHUS] XMMUU, Ha 6a30BOM YPOBHE
cpenHero ooduiero oopasoBanusi, coctapisier 136 yaco: B 10 kiacce —68 yacoB (2
yaca B Hefiento), B 11 kimacce —68 yacoB (2 yaca B HEZEIHO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOU XUMHUH

[Ipenmer oprannueckoi XUMuUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
MOJIYYEHUU HOBBIX BEILECTB W MaTepuanaoB. Teopusi CTPOCHUST OPTAaHUYECKUX
coenuuenuii A. M. bytieposa, e€ ocHOBHBIE 1O0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYecKuX BelecTB. [oMonorus, wu3zoMepusa. XuMUYEcKass CBSI3b B
OpPraHUYECKUX COCIMHEHUSAX — OJITUHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o kiaccudukalud OopraHuueckux BemiecTB. HoMmeHkiarypa
OPraHUYeCKUX COCIUHEHUU (CUCTEMaTW4yecKas) M TPUBHAIBHBIE HA3BaHUS
BAKHEHIIUX MPEJICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W MX MPEBpaIlCHUN:
03HAKOMJICHHE C 00pa3liaMi OPraHMYECKUX BEIIECTB U MaTepruaIaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJEHUE M OIHUCaHUE
JIEMOHCTPALMOHHBIX OINBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHu (IJIaBJIeHUE, OOYTIMBAHUE U TOPEHNUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psAA. MeraH W dTaH —
MPOCTEUIIINE TPECTABUTENN AIKAHOB: (U3MUECKHME M XUMHUYECKHE CBONCTBA
(peakuuu 3amenieHus W TOPEHHUs), HaXOXJACHUE B NPUPOJE, MOJYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUJIECH U MPONUIEH —
NPOCTEUIIINE TMPEICTABUTEIN AaJIKeHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBa
(peakuuMyu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIpaTallid, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJydYEeHUE U IPUMEHEHUE.

Ankaauensl: OyTtagueH-1,3 u merunOyranuen-1,3: cTpoeHue, BaKHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakiusi monumepusanuu). [lonydeHne CHHTETUYECKOro
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH psill. ALIETUIICH
— TMPOCTEUIIMNA TNpPENCTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TaJIOr€HUPOBAHMS, THAPATALINH,
TOPEHUSI ), OJTyYEHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHE, (PU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakiuu TajJoreHuPOBaHUS W HUTPOBAHUS), MOJy4YeHUE U PUMEHEeHUE. 10.1yon:
cocmas, cmpoeHue, uzuueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2A7102eHUPOBANUS U HUMPOBAHUSL), NOJLy4UeHue u npumeHenue. TOKCUYHOCTh apeHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAICKAIMMHA K Pa3JIMYHBIM
KJIacCaM.

[IpuponHble HMCTOYHUKU YTIAE€BOAOPOAOB. IIpvpoaHblii Ta3 W MNONYTHBIE
HedTaupie ra3el. Hedth um e€ mpoucxoxmenue. Criocodbl mepepadOTKu HEPTH:
IIEPErOHKA, KPEKUHI (TePMUYECKHH, KaTaIUTHYECKHil), nuponu3. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAILCHMI:
O3HAKOMJIEHHUE C 00pa3llaMH IIaCTMACC, KayuyyKOB U pe3uHbl, Kosutekuuu «Hedto»
U «YTOoNbY», MOAEIUPOBAHUE MOJIEKYN YIJIEBOJAOPOAOB M TajOr€HONPOU3BOIHBIX,
POBEJICHNE MPAKTUYECKON PabOThI: MOTYyYEHUE ATUIICHA U U3YyYEHUE €ro CBOMCTB.

PacuérHble 3anaumn.

Bbrunciaenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM NMPOAYKTA PEAKLIUU IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WX MPOJYKTOB PEAKIIUN).

Kucaopoaconep:kamnue oprannyeckue coeMHeHUs

[IpenensHple OQHOATOMHBIE CIUPTBHL. METAaHOI W 3TAHON: CTPOCHHE,
(¢uznueckne W XMMHYECKHE CBOMCTBA (pPEaKUMHU C AKTUBHBIMU METAJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpEHHUE), NpuMeHeHue. BojopoaHble CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE MeTaHOa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbl€  CHOUPTBL. OJTWJICHIJUKOIb M  [JIMLIEPUH: CTPOEHUE,
(¢uznueckue W XUMHUYECKHE CBOWCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMHU
MeTaJlJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHbIe CHUpThI). JleiicTBue Ha
opraHusM 4yenoeka. [[pumMeHeHne riamuepruHa u STUJIECHTJINKOJIS.

@deHon: CTPOCHHME MOJEKYJbl, (QU3NYECKHUEe ¢ XUMHUYECKHE CBOMCTBA.
ToxcuunocTh penona. [Ipumenenue ¢enomna.

Anbaeruapl U Kemowuwvl. DoOpManbIETU, alETAIbICTUI: CTPOCHHUE,
dusznueckre M XMMUYECKHE CBOMCTBA (PEaKIIMM OKUCJIEHUS M BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKI1H), I0JyYEHUE U IPUMEHEHUE.

OIHOOCHOBHBIE MpEAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsI
KHUCJIOTBI: CTpOEHUE, (U3HUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME TS
KJ1acca KUCJOT, peakius 3TepuduKaiim), noirydyeHue u npumenenue. CreapuHoBas
U OJICMHOBAasl KUCIJIOThI KaK MPEJACTaBUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapPOOHOBBIX KUCJIOT, X MOIOIIIEE IEUCTBUE.

CnoxHple >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuUCHOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

YrneBoael:  cocTaB, KiacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
nonucaxapuibl). [Jroko3a — npocTelinii MoHOcaxapui: OCOOCHHOCTH CTPOECHUS




MOJIEKYJIbl, (PU3NUECKUE U XUMHYECKUE CBOMCTBA (B3aUMOJEHUCTBHE C TUAPOKCHIOM
meau(Il), okucnenre ammuayHbIM pacTBOpOM okcuza cepedpa(l), BocctaHoBIeHUE,
Opo>KeHHE TITI0KO03bI), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, OMOIOrHYecKas poJib.
®orocuHTre3. DpyKTo3a KaKk U30MEP TIIHOKO3HL.

Kpaxman u nemnono3a Kak npupojaHble noaumepsl. CTpoeHHne Kpaxmana U
newnono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (TUAPOIH3,
KauyeCTBEHHAs PEAKIIMsI C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEeHHUS BEUIECTB W HMX MPEBpALlCHUN:
IIPOBE/ICHHE, HAOJIOACHUE WM ONHMCAHHE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJA
okcugoM Meau(ll)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEUCTBHUE TJIMIIEPUHA C
rugpokcuaom meau(ll)), anpaernnoB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammopeiicTBHE Kpaxmana ¢ HOIOM),
MPOBEJCHHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérunle 3amaun.

Bolunciiennsi 1Mo ypaBHEHMIO XHUMHUYECKOW peakiuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTa PEAKIMU O U3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKLIUN).

A3zoTcozepxkane OpraHMueckue COeIMHEHUS.

AMMHOKHCITOTHI Kak aM(OoTepHbIe Oprannyeckue coenHeHusi. @u3nyeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuUMepe TiulKHA). buonormuyeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuasl.

benkn kak npuUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHud. llepBuuHas,
BTOpUYHAs M TPETHUYHAsl CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBA OENKOB:
TUIPOJIN3, ICHATYPAIIHS, KAYECTBEHHBIE PEAKINKU Ha OCJIKU.

OKCIEPUMEHTAIbHBIE METOJIbI M3YyUYE€HHUS BEIIECTB W MX MPEBpallCHUN:
HAOJIIO/ICHUE U ONMHMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATypalus OeJKOB MpHU
HarpeBaHUM, IBETHBIC PEAKIIUU OEIKOB.

BricokoMoieKyIsIpHbIE COCAUHEHUS

OCHOBHBIEC MOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
NOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIHU, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUA —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHS.

OKCIEPUMEHTAIbHBIE METOJIbI M3YyUYE€HHUS BEIIECTB W MX MpEeBpallCHUNA:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeamMeTHbIe CBA3U.

Peanu3anpsa MeXIpeaMETHBIX CBA3EH IPU N3yYEHUM OPTaHUYECKON XMMUU B
10 knacce OCyIIECTBIAETCS 4Yepe3 MCIONb30BaHWE KaK OOIIUX €CTECTBEHHO-



HAY4YHBIX TIOHATUH, TaK W MOHATUHU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1e ecTecTBEHHO-HAYYHBIE TIOHATHS: SIBJICHNUE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kilaccu(UKalus, MepUOJUIHOCTb, HAOIIOACHHUE,
U3MEepEeHHe, IKCIIEPUMEHT, MOJIETTHPOBAHHE.

Odwus3uka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TelIO, OO0OBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PU3MYECKHUE BETUUNHBI U €AMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTocuHTE3, OMOIOTHMYECKH AaKTUBHBIC BeliecTBa (OENKH, YIJIEBOIBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, MOJE3HbIE UCKOMAeMbl€, TOILTUBO,
pecypchl.

TexHonmorusi: MHUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHATIHLHOTO THTAHUS,
MOIOIIME CPECTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE TMperaparhbl, MaTepuallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMUM

XuMUYEeCKUM 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTUuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOurtanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/eieHus IEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB. DIESKTPOHHASI KOH(DUTypallys aTOMOB.

[Tepuonnueckuii 3aKoH U [leproanyeckast cuicTemMa XMMHYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b mnepuoguueckoro 3akoHa u llepuoanueckoit cucTtembl
xumuyeckux annemeHToB J[. MI. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yeMbIX HMMH IMPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U TMEPUOAM.
3HaueHue NEePUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKassh CBSI3b. BHAbl XHMHYECKOW CBS3U
(KOBaJIeHTHAsl HEMOJISIpHAsI W TOJSApHAsi, MOHHAS, MeTajuindeckas). MexaHU3Mbl
oOpa3oBaHUsS KOBAJE€HTHOW XUMHUYECKOM CBsI3M (OOMEHHBIM M  JIOHOPHO-
akIenTopHeiii). BomoponHas cBs3b. BaleHTHOCTb. IEKTPOOTPHUIIATEIBLHOCTD.
Crenenb okuciieHus1. MIOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.



[TonsTue o nucnepcHbIX cucTeMax. VICTHMHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPTraHWYECKUX BEHIECTB. | €HeTHYEeCKass CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAIEKAIUX K PA3JIAYHBIM KJIAaCCaM.

Xumuueckas  peakuus. Knaccudukanuss — XMMHUYECKHMX — peakiuid B
HEOPraHWYECKOW M OPraHWYE€CKOW XMMHUHU. 3aKOH COXpPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPAHEHHUS Y MPEBPAIICHUS SHEPTUU IPU XUMHUUYECKUX PEAKIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IU4YHBbIX (akTopoB. OOpaTumbie
peakiuu. XHUMHUYECKOEe paBHOBecue. @PaKTOpbl, BIMUAIOIIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle [lartenbe.

DnekTpoauTryeckas aucconuanus. CuiabHbIE U ciaadbie aneKkTpoanuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIASl, HEUTPAJIbHAS, IEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

DKCNIEPUMEHTAIbHbIE METO/Ibl HM3YY€HHUS BEIIECTB M HUX IPEBpAIICHUN:
neMoHcTpanus Taonui «llepuogudeckas cuctemMa XUMHYECKUX 3jieMeHToB [[. .
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAJUIMYECKUX PEUIETOK, HAOJIOJEeHUE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE EPOKCUIA
BOJIOPO/ia B MPUCYTCTBUM KAaTAIM3AaTOPa, ONPEACIECHUE CPEJIbl PACTBOPOB BEILIECTB
C TMOMOIIIBIO0 YHUBEPCATBLHOI'0O HHANKATOPA, pEaKIIMi HOHHOT'0 OOMEHa), TPOBEICHUE
MPaKTUYECKON paboThl «BrnusiHuE pa3audHbIX (AaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérunle 3amaun.

Pacyérel 1O ypaBHEHUSIM XUMHUYECKMX pEaKlMi, B TOM YHCIE
TEPMOXUMHUYECKHUE PACYETHI, PACUETHI C UCIIOJIb30BAHUEM ITOHSATHS «MACCOBAS J OIS
BEIIECTBA.

Heoprannyeckasi xumus

Hemerannel. Ilomoxenue HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux asneMeHtoB JI. M. MenueneeBa m OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyuecKkue CBOWCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepona).

XUMHUYECKHUE CBOMCTBA BAXXHEHIIMX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yraepoma W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIIOT, BOAOPOAHBIX COCTUHECHU).

[IpuMeHeHne BaXKHENIIINX HEMETAIUIOB U UX COCAMHEHUM.

Merannel. [lonoxenune merauioB B llepruoanyeckor CUCTEME XUMHUYECKUX
sanemenToB [[. . MenneneeBa. OcoOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mme du3udeckue cBoicTBa MeTalaoB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUUYECKUI DA HANIPSKEHUI METAJIOB.



XUMHUYECKHE CBOWCTBA Ba)XKHEHIIUX METAJJIOB (HATPUM, KaJluid, KaJlbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

O6mume crnocoObl MmonyyeHus: MeTaioB. I[IpruMeHeHre MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX MPEBpaLCHUN:
U3y4eHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aja4, HaOJ0JIeHHEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHUA ATIOMUHHUSA C PACTBOPaAMU
KHUCJIOT Y LIEN0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAJIOB).

Pacuérnrle 3amaun.

Pacuérpl mMacchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLIMH, €CIIH OAHO
W3 BEILIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U MHUIIEBON
0e30macHOCTH, pa3BUTUU MeAWNUHBL [lOHATHE O HAyYHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIUM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIEHHOTO
MOJIYYEHHUS BaXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEHUIINE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpAacKH, CTEKJIO, KEpaMmuKa,
MaTepuainbl Ui dJEKTPOHHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI00pEHUHI.

XuMHUS U 310POBbE YEIIOBEKA: MPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
rpenapaTos, IpaBuiia 0€30MacHOr0 UCIIOIb30BaHUs MPENapaToB OLITOBON XUMUU B
MMOBCEJIHECBHOM KU3HU.

MexIpeIMETHBIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBsI3ed TpW  M3ydYeHUH OOmend u
HEOpraHU4eCcKol XxuMuu B 11 Kjacce OCyIIEeCTBIISETCA YEPE3 UCIIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBIISIFOUIUXCS
CUCTEMHBIMU IS OTJAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, KlaccuPukaius, TMNepUOJUIHOCTh, HAOJIIOJICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: MaTepusi, JHEPTUsl, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIa, SHEPI€TUUECKUN YPOBEHD, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI M CAMHUIIBI HX
W3MEpPEHUSI, CKOPOCTb.



buonorus: kinerka, opraHu3M, JKOcUCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMHUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, TOPHbIE TOPOIBI, MOJE3HbIE UCKOMAaEeMbIe, TOILTUBO,
pecypchl.

TexHomorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METaJUIyprusi, MPOU3BOICTBO
CTPOUTENHHBIX MAaTEpPUANIOB, CEIbCKOXO3SMCTBEHHOE TPOW3BOJCTBO, IHIIEBAs
IPOMBIIIJICHHOCTh,  (hapMaleBTHYeCKass  IPOMBIIIJICHHOCTh,  HPOHU3BOJCTBO
KOCMETUYECKUX MpernaparoB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHalIoB,
AIIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOT'PAMMEI 110 XMMHNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJbBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL TMPOrpaMM CpeIHEro oO0Iero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeaIMETHbIM M MOpeaMeTHbIM). HaydHOo-MeToguueckoil OCHOBOWM — IJis
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-EATEIbHOCTHBIA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaMeTa «XUMHsS» Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHus BBIJICICHBI CISAYIOIINE COCTABIISIOIIUE:

OCO3HAHUE OOYYAIOUUMUCS POCCUUCKOM TIpa)KJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTU U CAMOOTIPEEIEHUIO;

HAJIMYKUE MOTUBALIUU K O0yUEHHUIO;

IEJICHAIIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXIEHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHULIMA 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEH
NEATENbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, NPHUCYIIMMH IEJIOCTHOU
CHUCTEME XMMHUYECKOIro 00pa3oBaHMUs;

HaJIM4MEe MMPABOCO3HAHUS SKOJOTMYECKON KYNbTYpPhl H CIIOCOOHOCTH CTaBUTh
LU U CTPOUTD JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeAMeTa «XHUMHS» JIOCTUTaroTCsA B
€IMHCTBE Y4YeOHOM U BOCHUTATEIbHOM JEATEILHOCTH B COOTBETCTBHUH C
I'YMaHUCTHYECKUMHU, COLUOKYIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU
U HJleaJaMud POCCUHCKOr0 TPa)KAAaHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMM W  MpaBWIaMH  TOBEAEHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAHUS, CaMOpPa3BUTHS M HPABCTBEHHOIO CTAHOBJIEHHUS JIMYHOCTH
00 yJarOIITNXCS.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUA MpeaMera «XUMUS»  OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA ITO3HABATEILHOM M MNPAKTUYECKON J1€SITEbHOCTH
o0yyarouuxcs Mo peajn3aluy MPUHIATHIX B OOIECTBE LIECHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS :

OCO3HAHMS 00YYAIOUUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaYKECHHUS K 3aKOHY U IIPaBONOPSAKY;

MIPEACTABICHUS. O COLMAIBHBIX HOPMax MW MPaBHIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JAESITEIbHOCTHU MPU CO3/IaHUH Y4EOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 33/1a4, BHIOJHEHUN XUMHUECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY W
apryMEHTBI JIPYTUX MIPU aHATU3€ PAa3IUYHBIX BUJIOB YU€OHOH AESTEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LEHHOCTHOI'O OTHOILIEHHS K HWCTOPUYECKOMY M HAyYHOMY HaCIIEIUIO
OTE€YECTBEHHON XMMUH;

YB@XEHUST K TPOIECCYy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUS] XMMHUM, OCO3HAHUS TOTO, YTO JIOCTHXKEHHMS] HAyKH €CTh pPE3yJbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  HKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U I03HABATEIBHBIX MOTHBOB B ITIOJYYE€HHUH U MOCIIEYIOIIEM aHAIIN3E
MH(pOpMAIIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUY;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEIECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
Y TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOpPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEAECHUE M IOCTYIIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCHEACTBUM 3THUX
ITOCTYIIKOB;

4) popMUpPOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHMUSI IEHHOCTEH 370poBOro u Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOJro/ieHUsT MpaBwyl 0€30MacHOr0 OOpallleHus C BelleCTBaMU B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

NOHMMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHNS B CUTYALUSX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJIECICTBUN W HEMPUSITUS BPEIHBIX MPUBBIYEK (YHOTpeOJCHUS
AJIKOTOJIsI, HAPKOTUKOB, KypEHUs1);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEJ0BATENbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM U  APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YyacTHE B PEUICHUH NPAKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOErO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EHUIO Mpodeccuil pa3auyHoOro pojaa, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAaHUH TI0 XUMUHU;

yBa)XEHUS K TPYIY, JIOJIAM TPYy/la U Pe3yJibTaTaM TPYI0BOM JAESITEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAIHHOW TpPaeKTOPUU
oOpa3oBaHus, Oymymield MpopecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HUHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0TrNYeCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOO0OPA3HOr0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

NOHUMAaHUS TJOOATBHOTO XapaKTepa SKOJOTMYECKUX TNPOoOJIeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIBHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BaHUS JOCTIKEHUN XUMHUHM IS
pelieHrs BONpOCOB PallMOHATLHOTO TPUPOAONOIb30BAHMUS;

AKTUBHOI'O HENPUATUS JEUCTBHUM, NPHUHOCALUIMX BpEI OKpYXKaromleH
NPUPOJHON Cpefie, YMEHHsI TPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIIATh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTIbITa TS TENbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHOW M COIMAIIBHON
MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO MPOTHUBOCTOSNTh HUACOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMs crnenuUKd XUMHUU KaK HayKd, OCO3HaHUs €€ pojau B
dbopMUPOBaHUU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJbI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUU TMpoOJieM COXpaHEHUs
MIPUPOJITHOTO PAaBHOBECHS;

yOKIEHHOCTH B  0COOOW 3HAYMUMOCTH XUMHUHM JJIsI  COBPEMEHHOM
IUBUJIN3AINN: B €€ TYMaHUCTUYECKON HAIPABIIEHHOCTH U BaXXHOU POJIU B CO3[ITaHUU
HOBOM 0a3pl MaTepHAbHOM KYJIBTYPHl, PEUICHUH TIJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U
AKOJIOTMUECKON 0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBLI, 00ECTICUYCHUU YCIOBUM
YCHEMIHOT0 TPYa U SKOJIOTHYECKHA KOM(OPTHOM KUZHU KAKIOT0 YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: MOHUMAaHUA CYIIHOCTH METO/OB
MO3HAHUS, UCTOJIB3YyEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJb30BATh
noJiydyaeMble 3HaHUS JIJIs aHaliM3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIEro MUpa U



MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeNiaTh 0OOCHOBAHHBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LETBI0 MOIYYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS MJis
pelieHust mpobyieM B peajbHbIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATENbCKOMN IeSTEIbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIy4CHHIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3inyHbIX chepax npodeccruoHanbHON
JeATeNbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDI

MeranpenmeTHble pe3ysbTaThl OCBOSHHS Y4eOHOTo npenMera «XHMHUsS» Ha
YPOBHE CpeAHEro o0IIero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33pEHHUS  OOydaroummxcs
MEXIUCIUIUITMHAPHBIE (MEXKIIpEIMETHbIE) OOUIeHAYYHbIE TIOHATHS, OTPaKaroIIne
[IEIOCTHOCTh HAay4yHOW KapTUHBI MHpa U CHeHU(HUKY METONOB IO3HAHMUA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIHs, SBICHHE,
MPOILECC, CHCTEMA, HAyYHBIM (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccieioBaHue, Ha0II01eHUe, N3MEPEHNE, SKCIIEPUMEHT U IPYyTue);

yHHUBEpCalbHbIE yueOHbIe NEHCTBUS (IO3HABATENbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKIIMOHATBHOM
TPaMOTHOCTH U COITUATBHON KOMIETEHITUU 00 yJarOIINXCS;
CIOCOOHOCTH 00yyYaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PECHUECKHE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JIEUCTBHS B IMO3HABATEILHOM U COLMAIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMHU
y4eOHBIMH  TIO3HABATCIBHBIMM, KOMMYHHUKATUBHBIMH ¥  PETyJISTUBHBIMHU
JICUCTBUSIMU.

OBaanenue YHUBeEPCATbHBIMHI y4eOHBIMHU NMO3HABATEJIbHBIMH
JEUCTBUSIMM :

1) 6a30Bble JJOruYecKue JAeicTBUSI:

CaMOCTOSITeTbHO  (OpMylupoBaTh U aKTyaIM3UpPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENeNATh IeId JACATEIbHOCTH, 3ajJlaBas IapaMmMeTpbl W KPUTECPUU HX
JOCTIKEHUS, COOTHOCUTD PE3YNIBTATHI JEATEIHPHOCTH C TTIOCTABICHHBIMH IIETISIMU;

UCIIOJIb30BaTh TPHU OCBOCHHWHM 3HAHWUN MPUEMBI JIOTHUYECKOTO MBITIUICHHS —
BBIJICJISITh XapaKTEepHbIC NMPU3HAKU TOHSITHUH M YCTAHABIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS M KPUTEpUM IS KJIacCU(PUKALMU BEIIECTB U
XAMUYECKHUX PEaKIU;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIE CBS3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKIeHUs (MHIYKTUBHbIC, JI€yKTUBHBIE, 10
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SBJICHUSX, (POPMYJIUPOBATH BBIBOABI U 3aKIFOUEHUS;

PUMEHATH B MPOIECCE MO3HAHUSI, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPE0OPa30BBIBATH MOJIEIbHBIEC MPEICTABICHUS — XUMUYECKH
3HAK (CUMBOII) JIEMEHTA, XUMU4ecKas popmysia, ypaBHEHHE XUMUYECKON PEeaKIuu
— MPU PEUICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a7a4, IPUMEHSThH
Ha3BaHHbBIC MOJIETbHBIC MPEJCTABICHUS ISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIUi.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOT'O IMO3HAHUSI BEIIECTB M XUMHUYECKUX
peaKuunii;

(dbopMynHpOBaTh LIETU U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYITMPOBAHHBIE BOIPOCH B KayeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABIWIHBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOJATh 32 XOAOM
nporecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (GOopMyIHpPOBATH
0000IIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIECIOBAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOJCIaHHOMN paboTe;

NpUOOpETaTh OMNBIT YYEHUYECKOW HCCIEeIOBATEILCKOW U MPOEKTHOM
JESTENHHOCTH, TMPOSIBIATH CIMOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIHHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ nunpopMmaumeii:

OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX WHOOpMarmu (Hay4dHO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpkaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEACTaBICHUSA, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTE;



GopMynupoOBaTh 3aMpOChl U MPUMEHATH PA3JIMYHBIE METOABI MPU TIOUCKE U
orbope wHpOpMANMK, HEOOXOAUMOW [JIsi BBHIMOJHEHHWS Y4eOHBIX 3ajad
OIpeNENEHHOTO TUIIA,;

npuoOpeTaTh ONBIT HMCHOIb30BAaHUS HMH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOWpATh  ONTUMalbHYIO  (OpMYy  TIPEIACTaBICHUSA
uHdopManuu (cxembl, rpaduKH, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIOJIb30BaTh HAYUHBIH A3BIK B KAUECTBE CPEICTBA IPU pabOTe C XUMUUECKON
uHboOpMaIuell: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAKW U CUMBOJIbI, (POpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCNOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPENCTBA
HaTJISTHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMH AelCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XO/I€ JUAJIOTa W/WIH
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATh CBOM  INPEAJIOKECHHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEIOKEHHON 3a1auH;

BBICTYIIaTh C TMPE3CHTAIMeil Pe3ylbTaTOB IMO3HABATEIbHON JESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENTFHO UM COBMECTHO CO CBEPCTHUKAMM MPH BBHIMOJIHEHUN
XUMHYECKOTO KCIIEPUMEHTA, MPAKTUYECKON padOThl M0 HCCIIEOBAaHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealn3ali y4eOHOro npoekTa u (GopMyJIMpOBaTh BBIBOJbBI
Mo pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHMNA MYTEM COTJIACOBAHMS TMO3UIHI B
X0J1e 00CYKJIeHUSI U1 00OMEHA MHEHUSIMU.

OgiajieHHe YHHBEPCAJIbLHBIMHU PeryJJsiTUBHBIMU /1€ CTBUSIMM:

CaMOCTOSITEJIPHO IUIAHUPOBAaTh M OCYLIECTBISATh CBOK I103HABATEJIbHYIO
JeSITEeNbHOCTh, Olpeaenss e€ Ielu U 3aJaud, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpejaraeéMblii aJIropuT™M JAEUCTBUU IpHU
BBITIOJITHEHUM Y4eOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbhIOMpaTh Haumbomee
3¢ (deKTUBHBI CHOCOO MX pElIeHHs C YYETOM IMOJIy4eHHsS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOEH JIESTEIHHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTpaXKkaroT:

c(hOpMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBIICHUU TPUPOBI,



B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DPYHKIMOHATHLHOU
IrPaMOTHOCTH, HEOOXOJUMOM JIsl pelIeHUs] MPAKTUYECKHUX 3a/1a4 U HKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEIIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIArarolle MOHATHS (XMMHYECKHI DIIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AIEKTPOOTPULIATEIbHOCTh, XUMHUYECKast
CBS3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaIlEHHAsI), MOJb, MOJSpHas
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN cKeleT, GyHKIIMOHAIbHAS TPYIINa, paIuKal,
M30MEPHs1, ©30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YTIE€BOAOPOBI, KUCIOPOA U
a30TCOAEPKAIINE COCOUHEHHs,, MOHOMEpD, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUSI); TEOPUUM M 3aKOHBI (TEOpUsi CTPOEHUs
opranudeckux BemecTB A. M. bytiepoBa, 3akoH cOXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3BIK XHMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIUE B OCHOBE MOHUMAHUA NPUYMHHOCTH KU CUCTEMHOCTH XHMUYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBE, MOJYYCHUH H
0€e30MacHOM HCIIOJIb30BAHUU BAXKHEUIIUX OPraHWYeCKUX BEHIECTB B OBITY U
IIPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHU BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBAaTh WX B3aUMOCBA3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA NPU
OMMCAHWU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COEAUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dopMy1  OpraHMYECKHMX BEIIECTB W YpaBHEHUH XHMHYECKUX pEaKIIui,
U3rOTaBIIMBaTh MOJEIM MOJEKYJ OPraHMYECKHX BEHIECTB I WJUIFOCTpPALUU HX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne coeAuHeHui (yrieBoAopO/Abl, KHUCIOPOJI U a30TCOJepKalue
COEIMHEHUs, BBICOKOMOJIEKYIJISIDHBIE COEIWHEHMS), AaBaThb MM Ha3BaHUA IO
cucremarnueckon HomeHknarype (IUPAC), a Takxke mpuBOAUTH TPUBUAILHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPONWIECH, AalleTHJIEH,
ATUWJICHTJIUKONb, TIUIEpUH, (HEeHos, QopManbAerull, aleTalbIerua, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJIOTA, IIIF0K034,
bpyKTO3a, KpaxMai, LeUTI0a03a, TIUIIKH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSTh BHJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. ByriepoBa st 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUSI; 3AKOH COXPAHEHHS MACChI BEILIECTB;



c(hopMUPOBAHHOCTb YMEHUMN XapaKTEPU30BaTh COCTaB, CTPOEHUE, PU3UUECKUE
U XHMHYECKHE CBOMCTBA THUIUYHBIX TIPEJICTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYeCcKUX BellecTB (METaH, 3TaH, STUJIEH, MPONWIEH, alleTUiIeH, OyTaaueH-1,3,
MeTHI0yTaaueH-1,3, 6eH3051, METaHO, ATAHOJI, STUJICHTJIMKOJb, TJIUIEPHUH, (PEHOII,
areTaNbIeTH, MypaBbiHAsI U YKCYCHAsI KHCIIOTHI, TIIFOKO03a, KpaxMall, IeJITI0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTIOCTPUPOBATh TCHETUYECKYIO CBS3h MEKIY HUMU
YPaBHCHUSMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEaKIUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOOPOTHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroib), CIOCOObI UX MepepadOTKU U MPAKTUYECKOE
NpUMEHEHUE MPOAYKTOB MepepadboTKy;

c(OpPMHPOBAHHOCTh YMEHHUU TPOBOAUTH BBIYUCICHHUS IO XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEéMa, KOJWYECTBA MCXOMHOT'O BEIIECTBA WIIU TMPOIYKTa
peaKIuu 1o U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOI'O U3 UCXOJAHBIX BEIIECTB
WIH NMPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHHU TPU MU3YYCHUH BEIECTB U
XUMHUYECKUX SBIICHUN (HaO0/IeHNe, H3MEPEHHE, SIKCIICPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUS I TPUHATUS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOopMUPOBAHHOCTb YMEHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao u nabopaTOpHBIM OOOpYyIOBaHUEM, a TakKe MpaBWiIa OOpaIlEHHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUH TUTAHHPOBATH W BBIMIOJHATh XUMHYCCKHUI
AKCIIEPUMEHT (TIPEBpAIICHUS OPTaHUYECKHUX BEIIECTB MPU HArPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYCHHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIIUU OPTAHUUYECKUX BEIECTB,
JieHaTypaIys OelIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIINK OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKM O€30MacHOCTM TMpU OOpalleHud C BEIIeCTBAaMU U
1abopaTOpHBIM  O0OPYJIOBAaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOIO
JKCIIepUMEHTa B (OpME 3amucH YpaBHEHUN COOTBETCTBYIOIIUX pEaKIHUi u
(dbopMyIHpoOBaTh BHIBOABI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMaIMIO, TMOJIy4YaeMyl U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MacCOBOM
uHdopManuu, MaTepHeT U Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COONIOAaTh  MpaBHJIA  JKOJOTHYCCKH
I1EJIECO00PA3HOT0 TOBENCHUSA B OBITY W TPYAOBOH NEATEIBHOCTH B IIEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKAlOUIEeW MPUPOAHON Cpe/bl, OCO3HABATh



OMAaCHOCTh BO3JICHMCTBUS HA >KUBBIC OPraHU3MbI OMPEAEIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMmbici Tokazatens [I/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W MPEAOTBPAIEHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJI0BEKa,

U1 00Y4YarOIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/JaX IMO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CAENBbIX W CIHa0OBHUIANIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMHYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIass U HeopraHudeckas
XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KaPTHUHBI MUPA, PO XMMHUU B TTIO3HAHUU SIBJICHUN IPUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JHMYHOCTH, €€ (PYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOAUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpeie;

BJIAJICHUE  CUCTEMOW  XHMHWYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUSA (XUMHUYECKUH DJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJIEHTHOCTD, 3JIEKTPOOTPULATENBLHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAsI, MOHHAs, METAJUIMYECKasi, BOJAOPOIHAS ), KpUCTAIUIMYECKAsl PEIIETKA,
TUNBl ~ XUMHAYECKUX  PEAKIMA, PaCTBOP, DJIEKTPOJMUTHI,  HEIJIEKTPOIUTHI,
BJIEKTPOJIUTUYECKAsE JAUCCOLUAIMUSA, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakii, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOW Auccouranuu, nepuoanueckur 3akoH [[. M. Menpaeneesa,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS WU IMPEBPALCHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE MOHUMAHUS MNPUYUHHOCTH HU
CHUCTEMHOCTH XHMHYECKUX SIBIICHHH, (haKTOJOTHMYECKHUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIYYeHUH M 0€30IMaCHOM HMCTOJb30BAHUM BAKHEHIITMX HEOPTaHUIECCKHUX
BEIIECTB B OBITY U MPAKTUIECKOM NEATEIHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHATHM,
YCTAHABJIMBAaTh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSITHS IPH
ONMCAaHUU HEOPraHMYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BATh XMUMHUYECKYIO CHUMBOJIMKY JIJIsI
coctaBiaeHus (GopMyn BEmIECTB W  YpPaBHCHMH  XHMHUYECKHUX  PEAKIIUH,



cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BeElIeCTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAs U3BECTb, IUTHEBAs COJIA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPENENSITh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3JIU4YHOIO0 COCTaBa, BUJ XUMUYECKOU
CBsA3M (KOBaJ€HTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOJIHASA) B COCIUHEHUSAX, THUII
KPUCTAJUIMYECKON pEMIETKM KOHKPETHOIO BEIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
MOHHAsI, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPraHWYECKHUX
COCIMHCHHUM;

c(hOpMHPOBAHHOCTh YMEHH yYCTaHABIIMBAaTh NPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB 110 HX COCTaBY K OIpPENeIEHHOMY Kiaccy/rpyIie
COCIMHEHHH (IPOCTBIE BEIIECTBA — METAUIBl U HEMETAJIJIbI, OKCUJIbI, OCHOBaHUS,
KHUCJIOTHI, aM()OTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO QYHKIUY;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX JJIeMeHTOB |—4 mepuonoB Ilepuonnueckoin cHCTEMBI
xumuueckux saemeHtoB JI. M. MenneneeBa, uCnonb3ys HOHATHA «s-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIETUUECKUE YPOBHUY, OOBACHATh 3aKOHOMEPHOCTH
VU3MEHEHUS] CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEAMHEHHWI MO MepuojaM U
rpynmnam llepuonnueckon cucremsl xumudeckux dnnemeHToB /1. Y. Menneneesa;

chOpMUPOBAHHOCTb YMEHHUM  XapakKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHMYECKMX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOJATBEPXKAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPraHMYECKUMU
BELIECTBAMH C IMOMOILbI0 YPABHEHHI COOTBETCTBYIOLIMX XUMUYECKHUX PEAKLINL;

c(OpMHUPOBAHHOCTh YMEHHS KIACCU(ULIHUPOBATH XUMHUYECKHUE DPEAKIUU IO
pa3jaMyYHBIM IpHU3HAKaM (YUCIy U COCTaBY pearupyrolux BEUIECTB, TEIIOBOMY
ahdexTy peakinuu, U3MEHCHHIO CTEIICHEH OKHMCIICHHS 3JIEMEHTOB, OOpPaTHMOCTH
peaKlnH, YYaCTHIO KaTalu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YPAaBHEHUS PEAKLUUN Pa3IUUHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIEC YPABHEHUsI PEaKI[il HOHHOTO OOMEHA, yYUThIBas
YCIJIOBHS, IIPX KOTOPBIX 3TH PEAKLUUHU UAYT 10 KOHIIA;

c()OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOUINE
KaYeCTBEHHbIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, paclo3HaBaTh
OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHWYECKHUX
BELIECTB;



c(OPMHPOBAHHOCTh ~YMEHHI  pacKpbIBaTh CYIIHOCTb  OKHCJIHUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOIro OanaHca
ATUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
pPEaKIUu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHeUIHero Bo3aeictsus (npunuui Jle [latense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHYECKHE IPOLIECCHI,
JeXKalue B OCHOBE IMPOMBIILUICHHOTO IMOJIYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTABICHUN 00 OONMX HAyYHBIX MPUHIIUATIAX W
AKOJIOTHYECKUX MPOOJIeMax XMMUYECKOT 0 POU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHHUSI C HCIOJIb30BAHHEM
MIOHATHS «MACcCOBas J0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH ra30B MPU
XUMHYECKUX PEAKIMSAX, MacChl BELIECTBA WJIM 00bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOr0 3(P¢eKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BELIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COONIOAATH MpaBHiia MOIb30BAaHUSI XUMUUECKON
MOCylIol U J1abOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaKKe MpaBWiia OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIMOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBIMIOJHATh XUMHYCCKUI
AKCIIEPUMEHT (pa3joKE€HUE MEPOKCHIA BOAOPOJAa B NMPHCYTCTBUU KaTalM3aTopa,
ONpENIENICHUE CpENbl PAaCTBOPOB BEUIECTB C IOMOIMIBIO  YHHBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3TUUHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOH pEakIiuu,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakiuu Ha cynbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHbBIX 3a7ad IO
temMaM «Mertamibs» u «Hemeramnbl») B COOTBETCTBUM C MNpPaBWIAMH TEXHUKHU
0e30MacHOCTH MPHU OOpAIllEHUU C BEIIECTBAMU U JIA0OpaTOPHBIM 000PYI0OBAaHUEM,
NPENICTABIIATh PE3YJIbTAaThl XWMHUYECKOTO JKCIEepUMEeHTa B (opme 3amucu
YpaBHEHHM COOTBETCTBYIOIINX PEAKIINMI U POPMYTUPOBATH BEIBOABI HA OCHOBE 3TUX
pEe3yNbTaTOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJNIY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEJCTBA MacCOBOM
KOMMYHUKaIUU, UHTepHET U IpyTruXx);

chOpMUPOBAHHOCTh  YMEHUW  COOJNIOJaTh  MpaBWiIa  DKOJOTHYECKU
1IeJIeCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM NEATETLHOCTH B IEJAX
COXpaHEHUsI CBOEro 3J0pPOBbSl U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KUBBIC OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbicit nokazarens [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIEHUS U
NpeloTBpallleHHs] UX BPEJHOr0 BO3JEHCTBUS Ha OPraHU3M YEJI0BEKa;

U1 O0yYaromMXcsl ¢ OrPAaHUYEHHBIMM BO3MOYKHOCTSIMHM 3[10POBbsI: YMEHHE
NPUMEHATHh 3HAaHUSA OO0 OCHOBHBIX JIOCTYINHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIICTIBIX W CHA0OBUIAIIMX OOYYalOIIMXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy obo3HaueHuil JI. Bpaiins 1uist 3anucu XUMHUYECKUX

dbopmy.
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AJIKEHBI: COCTaB M CTPOCHHE,

25.10

but6mmoreka [IOK

14-15 CBOMCTBA 29.10 https://m.edsoo.ru/7t41a636
DTWICH U TIPONHICH —
16 HpOCTGfIHIHg MpeICTaBUTETU 01.11 Bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
AJIKEHOB
KTHYECKas Ta Neo 1.
17 ?l?lznyqeflileaﬂiii?{aalf U3y4eHUe 05.11 bubmorexa LIOK
. https://m.edsoo.ru/7t41a636
€ro CBOMCTB»
18-19 | XumHueckue CBONCTBA aJKEHOB 08.11 bubmmorexa [OK
12.11 https://m.edsoo.ru/7f41a636
Anxanuensl. byraauen-1,3 u
20 Metunoyrtaauen-1,3. [omydenne 1511 bubmuorexa [IOK
CHHTETHYECKOTO KaydyKa 1 https://m.edsoo.ru/7t41a636
PE3HUHBI
21202 XUMHUYECKHE CBOMCTBA 26.11 bubmuorexa [IOK
AIKaIUEHOB 29.11 https://m.edsoo.ru/7t41a636
AJIKMHBI: COCTaB U OCOOCHHOCTH
2304 CTPOEHHUSI, TOMOJIOTUYECKHH PSAI. 03.12 bu6nmoreka [JOK
AneTuieH — npocTermmii 06.12 https://m.edsoo.ru/7f41a636
MIpeICTaBUTENb aTKUHOB
2596 Bprunciienus no ypaBHEHHIO 10.12 bubmuotexa [JOK
XMUMUYECKON peakiiuu 13.12 https://m.edsoo.ru/7f41a636
278 ApeHsl: 6€H30J U TOTYOJI. 17.12 bubnuorexa LIOK
ToKCHYHOCTH apEHOB 20.12 https://m.edsoo.ru/7t41a636
I'enetnueckas cBs3b
29-30 | yrIaeBOAOPOJIOB, IPUHAIEKAIIAX 24.12 bubmorexa LIOK
’ 27.12 https://m.edsoo.ru/7f41a636

K Ppa3JIMYHBIM KJIaCCaM




[IpupoaHbie ICTOYHUKHU

313 | YTUIEBOLOPOJIOB: IIPUPOJIHBIN ra3 u 10.01 bubnuoreka [IOK
MOTMYTHBIE HEPTIHBIE ra3bl, HEPTH 14.01 https://m.edsoo.ru/7f41a636
U MPOJIYKTHI €€ nepepadoTKu
13 O600maromuii ypok 1mo pasaeny 17.01 bubmuotexa [JOK
«YTIeBOAOPOIAB» https://m.edsoo.ru/7t41a636
34 Konrtponsnas pabota no pazuerny 21.01 bu6numorexa [IOK
«YTIeBOIOPOIBIY ' https://m.edsoo.ru/7f41a636
[IpenenbHBIE OTHOATOMHBIE
35-36 CI?I/I;[TLII MeTaHI([)JI ¥ DTAHOIL. 24.01 bubamorexa LIOK
28.01 https://m.edsoo.ru/7t41a636
Bonopoanas cBsi3p
37.38 MHOroaToMHbIE CITUPTHI: 31.01 bubmuorexa [IOK
STUJICHTJIUKOJIb U TJIULEPUH 04.02 https://m.edsoo.ru/7t41a636
@DEHOJI: CTPOCHHUE MOJIEKYIIBI
39-40 (bmnqecmfe u XHMI/IquK}II/Ie , 07.02 bubmmorexa [OK
. 11.02 https://m.edsoo.ru/7t41a636
CBOICTBa, MPUMEHEHHE
4140 Anpaeruasl: GopMalIbIeTU U 14.02 bu6mmoreka [IOK
arneTaIbIeTu . AIIETOH 25.02 https://m.edsoo.ru/7f41a636
44 | sapdomomae ctomss oy | Bromorera IOK
https://m.edsoo.ru/7f41a636
MypaBbUHAs U YKCYCHas
[paktuyeckast pabora Ne 2.
45 <<(I;)B0ﬁCTBa pachopa YKCYCHOMU 11.03 Bubmmorexa IOK
https://m.edsoo.ru/7t41a636
KHCIIOTBI)
TEAPUHOBAS U OJICHHOBAS
46-47 I((:I/ISJ?ETHOKEK HI;)GHZIeCTaZI/I?I‘eJII/I 14.03 bubmorexa OK
’ 18.03 https://m.edsoo.ru/7f41a636

BBICHINX Kap6OHOBBIX KHCIIOT




Mpr11a KaK COJTH BBICIIHX

bu6nnoreka [IOK

48 Ka[v>60HOBI)IX KHCJIOT, UX MOIOIIIEE 21.03 https:/m.e dscI)JE). /7412636
neiicTBue
Crnosxubie 3¢upbl Kak

49.50 MIPOM3BOHBIE KAPOOHOBBIX 25.03 bubmuotexa [JOK
KHCIOT. ['MAPOIN3 CI0KHBIX 28.03 https://m.edsoo.ru/7f41a636
3¢upoB

51.50 XKupsl: TuapOIN3, IPUMEHEHHE, 01.04 bubnuorexa LIOK
OuoJstorrYecKasi pojb )KHPOB 04.04 https://m.edsoo.ru/7t41a636
VrieBodsl: COCTaB,

53.54 knaccudukanus. Baxueimue 15.04 bubnuorexa LIOK
IIPEICTABUTENHN: TII0OKO34, 18.04 https://m.edsoo.ru/7f41a636
dbpykTo3a, caxaposa
Kpaxmai u nentonosa kak bubnuoreka [IOK

55 22.04
MIPUPOHBIE TTOJIUMEPHI https://m.edsoo.ru/7f41a636
O60061marmui ypok 1mo pasaern

56 «KHCJ?(I)po;(l:oz[ey;KamHep o 25.04 bubmmorexa OK

https://m.edsoo.ru/7f41a636
OpPTaHUYECKHUE COCTMHEHHS
Konrponsnas pabota no pazuen
57 «KI/ICiOPOI{COLI[)ep)KaH_[I/Ie P 29.04 budmorexa [IOK
https://m.edsoo.ru/7f41a636
OpraHUYECKHUEe COCTUHEHUS
) 06.05 bub6mmorexa [IOK

5859 | AMIHEL MCTHIAMIH W SHIUIHH 13.05 https://m.edsoo.ru/7f41a636
AMUHOKHUCIIOTHI Kak aM(pOTepHbIE

60-61 OPraHN4eCKHE COCTUHEHUS, NX 16.05 but6mmoreka [IOK
OMOJIOTUYeCKOe 3HAUCHHE. 20.05 https://m.edsoo.ru/7f41a636

Tlenrtuanl




benku kak npupoHbIe

62-63 | BBICOKOMOJIEKYIISIPHBIC 2 23.05 buoamorexa LOK
27.05 https://m.edsoo.ru/7t41a636
COCIIMHEHUS
OCHOBHBIE TIOHSTHS XUMHHU
64 BBICOKOMOJIEKYJISIPHBIX 1 30.05 bubmmorexa LOK
. https://m.edsoo.ru/7f41a636
COCIIMHEHUI
OcCHOBHBIE METO/IBI CHHTE3a
65 BBICOKOMOJICKYJISIPHBIX ! bubnmnoreka [IOK
coenunenui. IlmacTMaccel, https://m.edsoo.ru/7t41a636
Kay4IyKH, BOJIOKHA
66-68 | OO6oOmmaromme ypoku 3
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11 KIIACC

KoaunuyecTBo yacoB

DJIeKTpPOHHBIE N (ppoBbIE

Ne Tema ypoka Kontpoabubie | IlpakTnueckue Aara o0pasoBaTe/ibHbIe
n/n Bcero U3Yy4YeHH S
padoThbI padoThbI pecypcol
XUMHUECKUH 2JIEMEHT. ATOM.
1-2 DeKTpOHHAs KOH(DUTYpaIHs 2 05.09 bubamorexa LIOK
06.09 https://m.edsoo.ru/7t41a636
aTOMOB
[Tepuonnueckuii 3aKOH U
[lepunonnueckas cucrema
3.4 XUMHUYECKUX 31eMeHTOB /I. 1. ) 12.09 bu6nmoreka [IOK
MeHieneeBa, X CBSI3b C 13.09 https://m.edsoo.ru/7f41a636
COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKHX JJIEMEHTOB U
WX COCAMHEHUI MO IPYyMIaM U
5-6 nepnojaM. 3Haqunep . 2 19.09 bubamorexa LIOK
20.09 https://m.edsoo.ru/7t41a636
MEPUOUICCKOT0 3aKOHA U CHCTEMBI
XUMHUYECKUX deMeHTOB J[.1.
MemnpeneeBa B pa3BUTUN HAYKU
Crtpoenue BemiecTBa. XUMHUECKast
7.8 CBs13b, €€ BUJIbI, MCXaHU3MEI ) 26.09 bubmuorexa [IOK
00pa3oBaHUs KOBAJICHTHOM CBSI3U. 27.09 https://m.edsoo.ru/7f41a636
Bopopoanas cBs3b
BanenTHOCTS.
9-10 DJIEeKTPOOTPHUIATELHOCTD. CTENeHb 2 03.10 bubamorexa LIOK
04.10 https://m.edsoo.ru/7t41a636
okucieHus. Bemectsa




MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

IlonsTue o AUCTIICPCHBIX CUCTCMAX.

11- HcTrHHbBIE U KOJUIOUIHEIE 17.10 but6nmmorexa [IOK

12 pacTBopbl. MaccoBast 10J1st 18.10 https://m.edsoo.ru/7f41a636
BEIIECTBA B PaCTBOPE
Knaccudukanus 1 HOMEHKIaTypa

13 | MeoprammMECIIN coczumei 2410 | Bumorexa LIOK

14 25.10 https://m.edsoo.ru/7f41a636
HEOPraHMYECKHUX BEIICCTB,
Pa3ITUYHBIX KIIACCOB
Knaccudukanus XuMu4eckux
pEeaKIUii B HEOPTaHUYECKOU U

15- OpraHUYeCKON XUMHUHU. 3aKOH 31.10 bubnuoreka [IOK

16 COXpaHEHHS MacChl BEIIECTB; 3aKOH 01.11 https://m.edsoo.ru/7f41a636
COXPaHEHHUS U IPEBPAICHUS
SHEPIHU NIPU XUMHUYECKUX PEAKITHSIX

17- CxkopocTts peaknuu. O0paTumbie 07.11 bubmuorexa [IOK

18 peaknuu. XUMHYECKOE paBHOBECHE 08.11 https://m.edsoo.ru/7f41a636
[IpakTrueckas padora Ne 1.

19 «]IBJJ'II/IHHI/IG paBJ‘III)/IIIHBIX (dhakTOpOB Ha 14.11 Brbmorexa LIOK

. https://m.edsoo.ru/7f41a636

CKOPOCTh XUMUYICCKOUW PEaKITUI)
DNEKTPOIUTHYECKAS TUCCOIIUAITHSI.

20- [TonsiTe 0 BOJOPOIHOM MOKa3aTele 15.11 BuGmiorexa [IOK

21 (pH) pactBopa. Peakiuitu HowHoro 28.11 https://m.edsoo.ru/7f41a636

obmena. ['maponu3 opraHuyecKux u
HeOpFaHI/I‘-IGCKI/IX BCIICCTB




OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIC

22- 29.11 bubmuorexa [IOK

23 peakcuui. Tlonstue 06 oeKpoinse 05.12 https:/m.edsoo.ru/7f41a636
pacIuIaBoOB U PacTBOPOB COJIeH

24- O600maroIuii ypok 1Mo pasaeny 06.12 bu6nmmorexa [IOK

25 «TeopeTnieckre OCHOBBI XUMHUM)» 12.12 https://m.edsoo.ru/7t41a636

%6 Kontposnbnas padota no pasneny 13.12 bubnmoreka [JOK
«TeopeTndyeckue OCHOBBI XHMUM) https://m.edsoo.ru/7f41a636
Mertasuibl, X OJIOKECHUE B
[Tepuoanueckoit cucreme

27- XUMu4eckux anemenTon Jl. M. 19.12 bu6nmoreka [JOK

28 MenpeneeBa u 0COOCHHOCTH 20.12 https://m.edsoo.ru/7f41a636
cTpoeHust atTomoB. O01He
(du3nvecKre CBOWCTBA METAIIJIOB

29- gzgif;rzi?im o 26.12 Bu6muorexa LIOK

30 . 27.12 https://m.edsoo.ru/7t41a636
HANPSHKCHUN METAJIOB
XHUMUYECKUE CBOMCTBA BaXKHEHUIIINX

31- METaJIJIOB (HATPUH, Kaaui, KaJbIuH, 09.01 bu6mmorexa [IOK

32 MarHuii, aTFOMUHUIN) U UX 10.01 https://m.edsoo.ru/7f41a636
COEMHEHU M

33- XHWUMUYECKUE CBOMCTBA XpoMa, MEIU 16.01 bubmuotexa [JOK

34 1 UX COSTUHCHUN 17.01 https://m.edsoo.ru/7t41a636

35- XUMHYECKUE CBOMCTBA LINHKA, 23.01 bu6nmoreka [IOK

36 J)Keje3a U UX COeJUHEHUN 24.01 https://m.edsoo.ru/7f41a636
[Tpaktruueckas padora Ne 2. BuGmorexa LIOK

37 "Pemienne sKkcriepuMeHTaIbHBIX 30.01

3a1ay4 1o teme «MeTtamie»"

https://m.edsoo.ru/7t41a636




Hemeranbl, MX MON0XKEHUE B
[lepnonnueckoii cucreme

38- 31.01 bu6nmorexa [IOK

39 XHMHHECKHX dlIeMeHTOB J]. 1. 06.02 https://m.edsoo.ru/7f41a636
MenpeneeBa u 0COOEHHOCTH
CTPOCHUSI aTOMOB
®u3nYECKUe CBOMCTBA HEMETAJIIOB.

40- AmoTponus HEMETauioB (Ha 07.02 bu6nmoreka [IOK

41 IIpUMepe KUCI0POJIa, CEPBI, 13.02 https://m.edsoo.ru/7f41a636
docdopa u yrnepoza)

42- XHWMUYECKHE CBOMCTBA TaJIOTCHOB, 14.02 bu6mmoreka [IOK

43 CEepPBI M UX COCTUHCHHIA 27.02 https://m.edsoo.ru/7f41a636

44- XuMHYECKHE CBOMCTBA a30Ta, 28.02 bu6nuorexa LIOK

45 dbocdopa u ux coeTMHEHUI 06.03 https://m.edsoo.ru/7t41a636

46- XUMHUECKUE CBOMCTBA yriaepoa, 07.03 bubmuorexa [IOK

47 KPEMHHUS U UX COSAMHEHHUH https://m.edsoo.ru/7f41a636

48- [IpuMeHeHre BaKHEUIIIUX 13.03 bubmuorexa [IOK

49 HEMETAJIJIOB ¥ UX COCTUHCHHMI 14.03 https://m.edsoo.ru/7t41a636
O060061IeHe U CUCTeMAaTH3AIIHS

it e o

51 . 21.03 https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKIuil 1
TEPMOXUMHUYECKHUE PACIETHI

I 27.03 | Bubmiorera LIOK

53 28.03 https://m.edsoo.ru/7f41a636
3a1a4 o teme "HemeTtamiby

54 KonTponbHas padbora o remam 03.04 bubmmorexa [IOK
«Metamne» 1 «HemeTtammbny/ 04.04 https://m.edsoo.ru/7f41a636




Bcepoccuiickast mpoBepouHast
pabota

Heopranuueckue u opranuueckue

55- 17.04 bu6mmoreka [IOK

56 knenotel. Heopratieckie 2 18.04 https://m.edsoo.ru/7f41a636
OpTraHUYeCKHe OCHOBAHUS
AmboTepHbIC HEOPTaHUYECKHUE U

57- lciz;iliﬁzeezf:z EEZTHGHHH' 5 24.04 bubnunoreka [IOK

58 25.04 https://m.edsoo.ru/7f41a636
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Pounb xumun B obecrieueHun

59- 3KOJIOTMYECKOM, SJHEPreTUUECKON U ) 15.05 bubnunoreka [IOK

60 MUIIEBON O€30MaCHOCTH, Pa3BUTHH 16.05 https://m.edsoo.ru/7t41a636
METUITUHBI

61 [IpencraBneHust 06 OOMIMX HAYIHBIX 2205 BuGnorexa LIOK

62 HPHHIITAX HpOMLFHHeHHOFO 2 23.05 https://m.edsoo.ru/7f41a636
TIOJTyYCHHUST BAXKHEHIIINX BELICCTB

63- UYenoBek B MUpE BEIIECTB U ) 29.05 bubmuorexa [JOK

64 MaTepuasioB 30.05 https://m.edsoo.ru/7f41a636

64- XuMHsl ¥ 3J0pOBbE YEIIOBEKA 2 bubmorera [IOK

66 https://m.edsoo.ru/7t41a636

2;_ O6061marmui ypok 1mo Kypey 2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBeneHne»

* Xumus, 11 xknacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., JIEBkun
A.H., AkimonepHoe o6mmectBo «M3narensctBo «IIpocBerienue

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A.A., JIlyaun B.B.;
non penakmueii Jlyauna B.B., O0miecTBo ¢ orpaHHYEHHOM OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe ob1ectBo «M3narenscTBo «IIpocBerieHne

Xumus. 10 knace. YriryOneHHslid ypoBeHb. MeTouueckoe nocooue K yaeOHUKY
O. C. I'abpuensHa,

N. T'. Octpoymoga, C. 1O. [lonomapesa / O. C. I'abpuensn, U. I'. OctpoymoB. —
M. : Ipoca, 2022.

METOAUYECKHME MATEPHAJIbBI JJIAA YYUTEJIA

Xumus. YrayoneHHsli ypoBenb. 10 kiacc. MeTtoamueckoe mocodue
Metoanyeckoe nocodue pazpaboTaHO B COOTBETCTBHH C (eiepabHBIM
roCyJIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHET0 O0IIETO
obpa3zoBanus u [IpumepHOit OCHOBHOW 00pa30BaTEIILHOM MPOTPaMMON CPETHETO
obmiero o6pa3oBaHus 1 BXOAUT B cocTaB TUHUKA Y MK «Xumus. YrinyOaeHHbIH
ypoBeHb. 10—11 knacce» B. B. Epemuna, H. E. Ky3smenko, B. W. Tepenuna, A.

A. Jlpo3nosa, B. B. Jlynuna.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET

http://www.alhimik.ru/, http://www.chemistry.narod.ru/, http://hemi.wallst.ru/
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