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HNOACHUTEJBHAS 3AIIUCKA
Ha 0a3e uentpa «Touka pocta» oOecrieuuBaeTcsl peanu3aiusi o0pa3oBaTeIbHbIX
IPOrpaMM  €CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOM  HAIPaBICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU TPEOOBAaHUSMH 3aKOHOJATENbCTBA B cdepe
obOpa3oBaHusl U ¢ y4€ToM pekomeHnauui denepanbHOro ormeparopa y4yeOHOro
npeamera «XuMUs.
OO6paszoBaTenbHasl MporpaMmMa MO3BOJISIET MHTETPUPOBATH PEAM3YEMbIE 37ECh
MOJIXOJIbI, CTPYKTYPY M COZEp>KaHUE€ MPH OpraHuzanuu odydeHus xumuu B10-11
KJIaccax, BBICTPOCHHOM Ha 0a3e JTr000ro u3 JOCTYIMHBIX Y4eOHO-METOINYECKUX
komiuiekcoB (YMK).
Ucnonb3oBanue obopyaoBaHus 1eHTpa «Touka pocta» npu peaius3aluu JaHHON
OII no3BossieT cO31aTh YCIOBHS:
* IS pacIIUPEHUS COJIEPKaHUS IIKOJIBHOTO 00pa30BaHMUS;
* ISl TIOBBIICHWS  TO3HABATEIbHOW  AaKTUBHOCTH  OOydYarolmuxcs B
€CTECTBEHHO- HAYYHOU 00J1acTH;
* IS pa3BUTUS JTUYHOCTU peOEHKA B MIpoliecce 00yUeHUs: XUMHUU, €ro
crocoOHOCTE, (OPMHUPOBAHWS U YIAOBJICTBOPEHHUS COIMAIBLHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTE;
* s paboThl ¢ OAApPEHHBIMU IIKOJbHUKAMH, OPTaHU3allMM UX Pa3BUTHS B
Pa3IUYHBIX 00JacTsIX 00pa30BaTEIbHON, TBOPUECKON e TEIbHOCTH.
[Ipumensis mudpoBble TadOpaTOpUM HA YPOKAX XUMHUH, YUYAIIUECS CMOTYT
BBINIOJIHUTh MHOKECTBO JIJA0OPATOPHBIX padOT M 3KCHEPUMEHTOB MO MPOrpaMme
CpPEIHEN LIKOJIBI.

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpedboBaHU K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENIbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), mpeacraBnennsix B  DemepanbHOM  TOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenumuu mnpenogaBaHus
y4eOHOro mpenMera «XuMHUsS» B 00pa30BaTeNbHBIX OpraHusauusax Poccuiickoit
@denepanvy, peaqu3yIOIIMX OCHOBHBIE 00pa3oBaTElIbHbIE MPOrPAMMBI, |
OCHOBHBIX TOJNIOXKeHHM «CrTparernn pa3sBUTHS BOCHUTaHHA B Poccuiickoin
Oepnepanuu Ha nepuoj 10 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).
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OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMmbl MO XUMHUHU, K ONpPENESICHUIO
oOmielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS O0YUYaIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMsl, pPe3yJdbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJTOTOBKH
BBITTYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHOM  OpraHU3allluM, SIBIISIETCS HEOThEMJIEMOM 4YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro O0O0pa3oBaHUSA. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPO/Ibl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YelloBeKa, a TakKKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0pOBBIO M TpUpOgHOM cpene. Peammsyercs xumudeckoe oOpa3oBaHue
o0y4JarommMxcs Ha yPOBHE CPEAHEro 00Iero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuUMUS», COJEpPKAHHE M TMOCTPOCHHE KOTOPOro OIpenesieHbl B
nporpaMMme MO0 XUMHUU C Y4E€TOM CHeUu(PUKH HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWUU TIPUPOABI U B MaTEpUAbHON KU3HU OOINECTBa, a TaKXe C Y4ETOM
o0UuMX 1ened M MPUHLHKIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oobmiero oopaszosanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl0 poJib B
COBPEMEHHOW IHUBWIM3AIIMHU, B CO3JaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOU BKJIaJ B (DOPMUPOBAHKE PAlMOHATBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IMHCTBE
OpUPOABl M YellOBeKa, KOTopoe (opmMupyercs B XMUMHUH HAa OCHOBE MOHHUMAHMS
BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMCHCHHUS.

TecHO B3aMMOJENUCTBYS C JAPYTUMH €CTECTBEHHBIMU HayKaMH, XUMHsS CTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
Tpylla U >KU3HU KaxJAoro ujeHa obmniectBa. COBpeMEHHass XMMUSI KaK Hayka
Co3UJaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTMH HampaBi€Ha Ha pElICHUe
rII00ATBHBIX MPOOJIEM YCTOMUMBOIO Ppa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIIEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHEM C OOmMMMH TENSIMH W TPUHIUIIAMU CPEIHETO OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIN YPOBEHB
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOHIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
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OPUEHTHUPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COILMYMa, MPOJOJDKCHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTSX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  mipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KYpChl  —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMUsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHHUM MO0 HEOPTraHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUW W3 OOIIeH XUMHM) U
OpraHn4eckon xumuu. @OopMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUW NPU HU3YYEHUU
npenMera O0ecrneyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMsSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKass XuMHs» copMupoBaHa B MporpamMme MO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYECHHIO Yy4YeOHOro wMarepuajia ©u oOYCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMY4eCKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPEOXHUMHUYECKHMX M  DJICKTPOHHBIX
npe/CcTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB JO CIOKHBIX OHMOJIOTHYECKHU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckod XMMHUH TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO 0OO0IIero oOpa3oBaHUs MEpPBOHAYATILHbBIC
NPEJICTABIIEHUS O XMMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKIUU.

[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMmus» 0a30BOro YpPOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00IIero oOpa3oBaHus
TEOPETUYECKH MaTepuan H (PaKTOJIOTMYECKHE CBEICHUS O BEIIeCTBaX U
xuMuuyeckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIlas U HeopraHudeckas
XUMUSD» OOyYaroUIMMCsl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEePUOJUYECKOT0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TMO3UIUH,
rIy0oXe TOHSATh HMCTOPUYECKOE M3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0maroiien 10 00BSICHAIONIEN U MPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMH COJIEPXKAHUS, HMMEIOIUMHU KYJIbTYPOJIOTUUECKUNH U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIIBHOW M MPAKTUYECKOU
JIESITENIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpPYECTBA B O0JACTU TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, MOMOTaroT
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BBIIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMBbIX
npodyemMax, CBA3aHHBIX C XMUMHEHW, KPUTUYECKH OCMBICIMBATh MHQOpPMAIUIO H
OPUMEHATh €€ I TONOJIHEHUS 3HAHWM, pPEIIeHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOro
npeamera  «XUMHS»  JIaHHOTO  YPOBHA  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
(GopMupoBaHue y 0OydarolIUXCsl MHPOBO33PEHUECKONH OCHOBBI ISl MOHHUMAaHMS
¢unocockux uaeH, Takux Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro U
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTh MPUPOAHBIX SBICHUNA NYTEM OSKCHEpPUMEHTa W
pelIeHus MPOTUBOPEYMH MEXIy HOBBIMU (akTaMM U  TEOpPETHYECKUMU
NPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTHYECKUX Mpodiem, a
TaK)ke MpooseM cOepeKeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JJaHUSI HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nmnaHe pemeHus 3agad4  BOCIIMTAHHS, Pa3BUTHUS W COLMAIM3ALUU
Oo0y4YaromuXxcs NPHUHATbIE NPOrpPaMMOM IO XUMHUU MOAXOAbl K OIPEAEIICHUIO
COJlep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpUBAIOT  (OpPMUPOBAHUE
YHHUBEpPCAIbHBIX YYE€OHBIX JEWCTBUH, HMEIOMUX 0a30BO€ 3HAUYE€HUE s
pa3iIMuYHBIX BHJOB JCSITENBHOCTH: pEHIeHHs NpodjieM, MOWUCKa, aHaau3a U
00paboTKH MHPOPMALIMH, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS OIbITa MPAKTUIECKOM
U HCCJIEI0BATENbCKON AESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHKM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 O0LIEro 00pa3oBaHus, PU ONpPEIEICHUN
COJIepKAaTeNIbHOM XAapaKTEPUCTUKHU LeJied W3y4YeHHUs MpeaMeTa HampaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKON HayKd Kak OO0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESATENbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOAUYECKON TOYKU 3pPEHMsI TAKOM IOJAXOJ K OIpPENEICHHUIO LeNeld H3ydyeHUus
peaMeTa sIBJISETCS BIIOJIHE ONPaBIaHHbIM.

CorynacHO JaHHOW TOYKE 3PEHMs TJIABHBIMHU LEIAMH H3YYECHHsI IPEIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasITOTCS:

e (OpMHUPOBAHME CHUCTEMBl XHMHUYECKMX 3HAHUH KaKk BaKHeWIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXKAT KIIOYEBbIE MOHATHS, (PYHIAMEHTAJbHbIE 3aKOHBl U TEOPUU XUMMH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHUE C UCTOpHUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,
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e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOIUMBIX JUIsi MPUOOpETEHUs
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUIECKON U TIOBCETHEBHOU KU3HH,

e Pa3BUTHE YMEHHUM U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO0 JKCIIEPUMEHTA, COOJIOJEHUEM MpPaBUI
0e30macHOro OOpaIleHus ¢ BEIICCTBAMH.

Hapsny ¢ atuMm, conmepkarenbHas XapaKTEPUCTUKA LIEJIEH U 3aJa4 U3yYEHUs
npeaMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUHU
C HOBBIMHM NIPUOPUTETAMU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHUHM B OONbINEH  CTEmeHW OTAAETCS  MPEATNOYTCHUE
NPAKTUYCCKON KOMIIOHEHTE COJACpX)aHus OOYy4YCHHS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHu3aluy, BIaJCIOUIEro He
HAaO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSMH aKTUBHOTO TIOJYYCHHsI 3HAHUN W MPUMEHEHUS WX B PEATbHOW JKU3HU
JUTSL pEIICHUS TIPAKTUYCCKUX 3a7ad.

B cBs3M ¢ 3TUM MpU U3Y4YEHUHM TMpeaMera «XHUMHS» JIOMUHHUPYIOIIEe
3HaUYEHHE MPUOOPETAIOT TaKKE LU U 3a]]a4H, KaK:

aganTamnys 00yJaromuXxcs K YCIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHUIO T'PAMOTHBIX
pENICHU B KOHKPETHBIX YKU3HEHHBIX CHUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopmupoBaHue y OOYyYalOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJIS Pa3IMYHbIX BHUIOB
JeSITEeNHHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHaM3a U 00paboTKM WH(OpMAIUH,
HEOOXOUMBIX TSI TIPHOOPETCHHS ONbITa JICATCIBHOCTH, KOTOpas 3aHHMACT
BAXHOE MECTO B TMO3HAHMMW XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XHUMHUYECKHX
IPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;

pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, MHTEIIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUYaroImUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BaTh
COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTHH JIJIs TIOWCKA W aHaln3a y4eOHOU u
HAyYHO-TIOMYJISIPHON WH()OPMAITUU XUMHUYECKOTO COICPIKAHMS;

dbopMUpOBaHUE U PA3BUTHE Y OOYYAIOIINXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOJI01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
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HCOOXOAMMBI, B YaCTHOCTH, NPH IUIAHUPOBAHWM W TPOBEACHUH XHUMHUYECKOIO
AKCIICPUMEHTA;

BOCIIUTaHWE Y OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYCCKOU
HANpaBJICHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIBHOT'O MPUPOJIONOIE30BAHUS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3JIOPOBBIO, a TakKe NPUOOPETCHHS OIbITa
UCIIOJIb30BAHUS TOJNYUYCHHBIX 3HAHHWHA JJII TPHHITHS TPAMOTHBIX PEIICHHH B
CUTYAIUsIX, CBSI3aHHBIX C XUMHUCCKUMU SBJICHUSIMHU.

B yuyebHoM maHe cpemHero oOIero oOpa3oBaHUA MPEIMET «XUMUI»
0a30BOro ypOBHS BXOAWT B COCTaB MpeIMETHOW 001acTH «ECTeCTBEHHO-HAyYHBIC
PEIMETBI».

OO611ee YnciI0 YacoB, OTBEASHHBIX IS U3YUCHHUS XMMUH, Ha 0a30BOM YPOBHE
cpemHero obimero oopaszoBaHusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Heeno), B 11 kmacce — 34 yaca (1 yac B He/ieno).
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COILEPKAHUE OBYUYEHUA
10 KJIACC
OPT’TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XMMHUH

IIpeamer opraHnyecKOl XMMHH: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIIECTB W MaTepuanoB. Teopust CTPOECHUS OPraHUYECKHUX
coenuHeHuid A. M. bytiepoBa, €€ ocHOBHbIE 1o0XkeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYeCKUX BelecTB. loMonorus, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBienue o kiaccUpUKalMu OpraHudeckux BemiecTB. HomeHnknarypa
OPraHMYEeCKUX COEOUHEHUN (CUCTEMaTHYecKas) W TPHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYECHMsI BEIIECTB M HX IPEBpallCHMI:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHUX BEIIECTB M MaTepuallaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAONIOJCHHUE W
OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, O0yrIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEMNIINE TPEACTAaBUTENN AJKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakuMu 3aMelleHMs] W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IIOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPOINUIEH —
OpOCTEMIINE TMPEACTABUTENN AJKEHOB: (PU3MYECKUE U XHMHUYECKUE CBOMNCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIue
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyuyeHue CHHTETHYECKOIO
KAay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHMUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), NOJYyUYEHHUE U TPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHue, (DU3NIECKUE M XUMHUYECKHE CBOWCTBA
(peakuuu raJIorTeHUPOBAHUSA U HUTPOBAHUS), MOJyYeHHE U MpUMeHeHue. Tonyon:
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cocmas, cmpoeHue, (uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTHuyeckass CBA3b MEXAY YIJIEBOAOPOAAMHM, IPUHAUIEKAMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKK YTriaeBOAOpoAOB. IlpupoaHblii Ta3 U NOMYTHbIE
HedTsaHbie ra3pl. HedTs um e€ mpoucxoxnenune. CrocoObl mepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHUYECKUW), NHuponu3. I[IpoayKTel
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpallCHMIA:
O3HAKOMJIEHHME C 00pa3lamMu IUIacTMAcC, KaydyyKOB W PE3HMHBI, KOJUIEKLIUHU
«Heptp» u  «Yromab»,  MOAENUPOBAHUE  MOJIEKYJ  YIVIEBOJOPOJAOB H
raJIoreHONPOU3BOAHBIX, MTPOBEICHUE NPAKTUUECKON pabOThl: MOJyUYEHHE STHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3anaun.

Boblunciienns 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,

KOJIMYECTBA UCXOJHOr0O BEIIECTBA WIM NPOAYKTA pEaklMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoaconepxaimue oprannyeckue coeANHEHUA

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHONI W 3TaHON: CTPOEHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakUMM C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAoponHbIE CBSI3U MEXITY
MOJIEKYJIAMU CITUPTOB. JIefCTBUE METaHOMIA U ATaHOJIa HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHL. ODTWICHIJIMKOIb W  TIULEPUH: CTPOEHHUE,
¢u3nyeckue M XHUMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE CO UIETOYHBIMU
METaJJIaMH, KaueCTBEHHAs] peakUusi Ha MHOroaTOMHbIE cIupThl). JleiicTBue Ha
opraHusM yesoBeka. [[pumeHenue rauueprHa U 3TUICHTJIMKOJIS.

@deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE U XUMUYECKUE CBOWCTBA.
Tokcuunocth (henona. [lpumenenue peHona.

Anpaerunsl U Kemowuwvl. DopmanbAeruj, amneTAIbACTUI: CTPOCHHE,
(¢u3nuecKkre W XMMHUYECKHE CBOMCTBA (pEaKIMH OKHCJIEHUS M BOCCTAaHOBIJICHMS,
KayeCTBEHHbIE PEAKIIUN), TIOJYYEHUE U TIPUMEHEHUE.

OAHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), MoiayyeHue U MpuMEeHEHue.
CreapuHOBasi U OJEMHOBAs KUCIIOThl KakK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.
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CrnoxHble 3(HUpBl KaK MPOM3BOJHBIC KapOOHOBBIX KHCJIOT. [ muponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJTb KUPOB.

VYraeBoasl: cocTtaB, kiaccu(UKalnMs ~ yrieBoloB  (MOHO-, JOU- U
nojucaxapuibl). [J110ko3a — mpocTeinii MOHOCaxapu/l: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMMmuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HAXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memmrono3a kKak mpupojHbie monuMmepbl. CTpoeHue Kpaxmaina u
HEJUTI0NI03bl.  Du3nueckne W XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIIH3,
KayeCTBEHHAS PEAKIUS C HOJOM).

OKCHepUMEHTAIbHBIE METObl M3YYEeHMsI BELIECTB M HUX MpEBpaIleHU:
NpoBe/IeHHEe, HaOJOJICHUE W OINMHUCAHWE JIEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAa4YECTBEHHBIC PEAKIIMHM OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJA
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaoMm meau(ll)), anprerunoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeiicTBue Kpaxmana € HOAOM),
NpOBEACHNUE MPAKTUIECKON paOOTHI: CBOWCTBA PACTBOPA YKCYCHOW KHUCIOTHI.

PacuérHble 3anayu.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIMIECTBA WJIM MPOJYKTA PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MU MIPOIYKTOB PEAKITUN ).

A3zoTrcoaepxkaliie OpraHuuecKiue COeUHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE OpraHUYecKHe coenuHeHus. Puznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomormyeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpr.

benku kak MpUPOJIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYPAIHS], KAYSCTBEHHBIC PEAKIINU Ha OCITKH.

OKCIEpUMEHTAIBHBIE METOAbl HW3YYCHHsI BEIIECTB M WX IMPEBPAICHHN:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MpH
HarpeBaHUM, IBETHHIE PEAKIIUN OCIIKOB.

BrbicokoMouiekyJisipHbIe COeTMHEHH S

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCITMHCHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEIHSIST MOJEKYIsIpHAs
macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJICKYJISPHBIX COCJAMHEHHH —
HNOJUMEPU3AIHS U TTOTUKOHICHCALIUS.
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OKCIEpUMEHTAIbHBIE METOJbl M3Yy4YEHUS BEUIECTB M MX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IUIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBS3H.

Peanuzanmst MeXIpeIMETHBIX CBSI3€H NPU U3YYCHUHM OPraHU4YeCKON XMMUU B
10 kjacce OCYUIIECTBIIIETCS YE€pe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHWA, TaK M TOHATHM, SIBISIOIUXCS CUCTEMHBIMHU I OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6mue ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHUHTE3, Kiaccu(UKalMs, MEePUOJUYHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHHUE.

@usuka: MaTrepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN YpOBEHb, BEILIECTBO, TE€IO0, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MYECKNE BETMUNHBI U €IMHULIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Omocdepa, oOMEH BEIIECTB B OpPTraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHMBHbIE BeliecTBa (OENKH, YTIEBOJIbI, >KHUPHI,
dbepMeHTHI).

['eorpa¢usi: MuHepalbl, TOPHbIE MOPOJIbI, TOJE3HbIE UCKOMAaEeMbIE, TOILIMBO,
PECYPCBL.

TexHonorusi: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHTAaHMUS,
MOIOLIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IIPENAapaThl, MATEPHAIIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XUMHUYECKHM dleMeHT. AToM. Snapo aroma, H30TONBI. DIEKTPOHHAS
000J104Ka. DHEPreTUYecKrue ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeelieHus] JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOI0B. IICKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[lepnoguueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMUUYECKUX DJJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.
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Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJIeHTHAsl HEMOJIAPHAsl W TOJSpHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akuenTtopHslil). BomopogHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus1. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MOJIGKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BelleCcTBA. THITBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsitTue o mucnepcHbix cucreMax. VICTUHHBIE M KOJJIOMJHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIIECTBA B PacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIUHECHUMN. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckas — peaknusa.  Knmaccudukanmss XMMHYECKHMX — peakmud B
HEOPraHWYECKOM M OpPraHWYEeCKOM XHMMHMHU. 3aKOH COXpPAHEHHUsS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUN TP XUMUUYECKUX PEaKIUsX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pas3IMuHbIX (pakTopoB. OOpatumbie
peakiuu. XHUMHUYECKOEe paBHOBecHe. @DaKTOphbl, BIHSIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun JlelllaTense.

DnekTponauTnyeckas aucconuanus. CuibHbIe U ciadblie anekTpoauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJasi, HEUTPabHas, IEJIOYHAS.

OKHCIUTENHHO-BOCCTAHOBUTEIBHbBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUSI BEIIECTB W WX NPEBPAILCHUM:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xumuueckux snementos JI. U.
MeHnneneeBa», M3ydeHHE MOJelell KPUCTAJUTMYECKUX PEMIETOK, HaOIIoACHUE U
OIMMCaHNE JEMOHCTPAIIMOHHBIX U J1JA0OPATOPHBIX ONBITOB (Pa3lIoKEeHHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, pPEaKIMd HOHHOIO OOMeEHa),
MIPOBECHUE MPAKTUYECKON paboThl «BiusHUE pa3audHbIX ()aKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIIHM.

PacuérHneie 3anaumn.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX PEAKIUKA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThI, PACUEThl C MCIIOJb30BAHUEM IIOHSATHS «MACCOBas
JIOJIs1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemerannel. Ilomoxkenne HemetayuioB B llepuoamueckoir  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
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®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha mpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BaXKHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpbl, a30Ta,
dochopa, yrimepomga W KpeMHHUS) U HX  COCAMHEHUH  (OKCHUJOB,
KHCIJIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramubl. [lonoxenue meramnoB B llepuoguueckon cucTeMe XMMHYECKUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue guznueckue cBoiicTBa meTamuioB. CIiiaBbl METaJJIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPS)KEHU METAIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPHUM, Kalui, KaJbIIUH,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUI.

OO6mue cnocoObl MmonyyeHus: MeTayioB. [IpruMeHeHne MeTamioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpallCHUN:
U3Yy4eHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00Opa3IOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHWEe U OINHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCUIA ATIFOMUHUS C pacTBOpamMu
KHCJIOT U IeJI0Yel, KaUeCTBEHHbIC PEAKIIMU HA KaTUOHBI METAJLIIOB).

Pacuérnsie 3anaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLIMH, €CIIH OAHO
U3 BEILIECTB UMEET MPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B oOecrieyeHHH 3KOJIOTHYSCKOM, SHEPreTHYeCKOW U IHIIEBOM
0e30MacHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJIyYEHUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTE€PUAIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKUHWOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa,
MaTtepuaibl Uil 3JEKTPOHUKH, HaHOMAaTepHalbl, OPraHUYECKUE U MUHEpAJIbHbIC
ya00peHus.

XuMHusg W 3I0pPOBbE YEIIOBEKA: MPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacCHOTO MCIIOJIb30BAHUS MPENnapaToB OBITOBON XUMUU
B IIOBCEIHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.
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Peanuzanust MeXnpeaMETHBIX  CBs3ed TpU  M3ydyeHUH oOwmed u
HEOpraHM4ecko XxuMuM B 11 Kiracce ocyliecTBisieTcsl 4epe3 UCIOIb30BAHUE KAK
Oo0LIMX €CTECTBEHHO-HAYYHbIX MOHSTHH, TaK W TIOHATUN, SBISIOLIUXCS
CHUCTEMHBIMM I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAay4HbIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIacCUPHUKALUs, [EePUOJUYHOCTh, HAOIIOCHNUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

@®u3Mka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, NIPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAaKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHUE BETUUYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTD.

buonorus: knerka, opraHu3M, SKOcUCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMHUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepaibl, TOPHbIE MOPOJIbI, TOJE3HBIE UCKOMAaEeMbIE, TOILIHBO,
peCypCBL.

TexHOMOorusA: XUMHUYECKAsI MPOMBIIUIEHHOCTh, METAJTYPrus, IPOU3BOJACTBO
CTPOUTENIBHBIX MAaTEPHUAIIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIUIIEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX MPEnaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI' PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjlbTaTaM OCBOCHUS
OOYyYarONIMMHUCSL TPOTPAMM  CPEIHEr0 OO0Iero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydHO-MeToauueckol OCHOBOM s
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHEro OOIIEero
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS MpeaMera «XuMHUs» Ha YpPOBHE CPEIHEro
oOurero 00pa3oBaHusl BbIJIEJIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIMMHCST POCCUNUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIUYMEe MOTUBAIIMU K 00yUEHHUIO;

L[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJAEHUHN JIMUHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU 1I€HHOCTHO-CMBICTIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HAJIMYKE TTPABOCO3HAHUS IKOJIOTMYECKON KYIbTYphl M CIIOCOOHOCTHU CTAaBHUTh
1EIU U CTPOUTH )KU3HECHHBIEC TLJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI MpeaMera «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBAa, MPHUHATHIMU B OOIIECTBE
HOPMaMM W  MpaBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
0o0y4JarommMxcs 1Mo peaju3aiyy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpamIaHCKOr0 BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 0053aHHOCTEH,
YBaYKEHHUS K 3aKOHY U IPABONOPSIAKY;
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OpE/ICTaBlIEHUs O COLUMAIbHBIX HOpPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJJIEKTHBE;

TFOTOBHOCTM K COBMECTHOW TBOPYECKOM JIE€ATEIBHOCTH IpU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEUIEHUU YyYEOHBIX M MO3HABATENbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEeHThI IpYrUX MPU aHAIU3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHUA

[EHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€YECTBEHHON XMMUH;

YBOXEHUS K MPOLECCY TBOPYECTBA B O0JACTH TEOPUH U MPAKTHYECKOIrO
OPUMEHEHUS] XUMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpECA W II03HABATEIIBHBIX MOTHBOB B IOJYYEHHMH M MOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPEAOBBIX JIOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSAMH,
Y IPUHUMAaTh OCO3HAHHBIE PEUICHUsS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIKH CBOMX TOBApHILEH C
NO3UIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUU 3THX
IIOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro u Oe3omacHoro oOpasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBuil Oe30MacHOro OOpalieHHus C BEIeCTBaMU B OBITY,
IIOBCETHEBHOM )KM3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTHM MPaBWI HHIMBUAYAIBHOTO M  KOJUIEKTHMBHOI'O
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 30POBbIO U KU3HHU JIOACH;

OCO3HAHUS TIOCTEACTBUNA W HEMPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0J151, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCIUTAHMS:
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KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIbCKOM
JEATeTbHOCTH, OOIIEeCTBEHHO TIOJIE3HOM, TBOPYECKOW ©W  APYrUX  BHJAX
NEeSATENbHOCTY;

YCTaHOBKM HAa AaKTHBHOE YYaCTHE B PEIIEHWH MPAKTHYECKUX 3a7ay
COITMAIbHOM HAIIPaBJICHHOCTHU (B paMKax CBOET0 Kjacca, IITIKOJIbI);

UHTEpeca K MPAKTUIECKOMY M3y4YeHHUIO MPOGEecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHHUI IO XUMHUH;

YBAKEHUA K TPYAY, JIOASM TPYJa U pe3yJIbTaTaM TPYAOBOM AEATEIIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHIMBUIYAJIbHON TpaeKTOPUU
oOpa3zoBaHus, Oymymedl mpodeccur W peaau3alid COOCTBEHHBIX JKM3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUM, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) IK0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKHU IIeJIECOO0OpPA3HOr0 OTHOIIEHUSI K TPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KM3HU Ha 3eMIIE;

MOHUMAaHMS TJI00AJTBHOTO XapakTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIIUATIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JIOCTHKEHUW XUMHUH JJIS
peLIeHus: BONPOCOB PAMOHAIIBHOTO MPUPOAOIOIb30BAHHUS;

AKTUBHOT'O HENPUATUA JEUCTBUM, TMNPUHOCAIIUX BpPEH OKPYKAKOLIEH
MPUPOJHON cpeie, YMEHUsI IPOTHO3MPOBATH HEOJAroNnpUITHBIE IKOJOTHUYECKHUE
MOCJIEICTBUSA NMPEAINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYJIbTYPHI,
OMbITa NEeATENbHOCTH 3KOJIOTUYECKOMN HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CIHOCOOHOCTH H yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJACOJIOTHUHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHMs ChneluUKd XUMHU Kak HayKd, OCO3HaHUA €€ poiu B
dbopMUPOBAaHUU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€IOCTHOTO
npeAcTaBiIeHUus 00 OKPYKAroIeM MHUpE KaK O €IWHCTBE MPHUPOJBI U YEIIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W perieHuU MpoOJeM COXpaHCHHS
MIPUPOAHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
UUMBWIN3ALUMK: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXHOM poOIU B
CO3JaHNM HOBOMW 0a3bl MaTepUATbHOW KYJIbTYPHI, PEIICHUHU TI00aTBHBIX MTPOOIEM
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YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPbEBOW, SHEPTETUUECKOU, MUIIEBOU U
AKOJIOTMYECKON 0€30MMacHOCTH, B PAa3BUTHH MEIUIIMHBI, O0ECTICYCHUN YCIOBUMU
YCHENIHOTO TpyJda W OKOJOTHYECKH KOM(OPTHOM >KM3HU KaXIOTO 4YJIeHa
o0IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAHHUS CYIIHOCTH METOJIOB
MIO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJIydaeMble 3HAHUS JUIS aHAIu3a U OOBSCHCHHS SBICHHM OKPYKAIOIIEro MHUpa U
MPOUCXOJAIINX B HEM U3MEHEHUH, yMEHUS JIeJlaTh 00OCHOBAHHbBIE 3aKIIOUEHHUS Ha
OCHOBE Hay4yHbIX (PAaKTOB M HUMEIOIIUXCA JaHHBIX C 1EIbI0 TMOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BAaTh XMMHYECKHE 3HAHHUA JIJId
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEA0BATEIBCKON NEATENBHOCTH;

TOTOBHOCTH Y  CIOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B pa3audyHbIX cdepax mpodeccruoHaTbHON
JICSATEIIbHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHEr0 00111er0 00pa30BaHuUs BKIIOYALOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TIOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAYYHOM KApTUHBI MHUpA U CHeNu(UKy METOJO0B IO3HAHMUS,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIENOBaHNE, HAOIIOICHHE, U3MEPCHHE, DKCIISPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PErYJISTUBHBIE), o0ecreunBaroIne (dopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIMU 00y4aroIuXcs;
CIIOCOOHOCTB o0yvaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JEWCTBUS B MIO3HABATEILHON U COLMAIIBHOMN MIPAKTUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATENbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISTHUBHBIMU
JNICUCTBUSIMU.
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OBJaanenue YHHUBeEpPCATbHBIMH yueOHbIMH NMO3HABaTeJIbHbIMHU
AefiCTBUSAMM:

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeiaTh LEIW JEATEIbHOCTH, 3ajlaBas IapaMmMeTpbl W KPUTEPUH HX
JTOCTHKEHUS, COOTHOCHUTH PE3YJIbTaThl ACATEIbHOCTH C IMTOCTABJICHHBIMU 1IETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHATHUN M YCTAHABJIMBATh WX B3aMMOCBS3b,
UCITOJI30BaTh COOTBETCTBYIOIINE MOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBHIOMpaTh OCHOBAaHMS W KPUTEPUU I KJjIacCU(PUKaMU BEIIECTB U
XUMHUYECKUX PEaKIIUi;

yCTaHABJIMBATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXKJCHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, TIO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHUSI, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opMmysia, YpaBHEHHE XHMHUYECKOU
peakIuyu — MpU PEIICHUH Yy4YeOHBIX IO3HABAaTEIbHBIX M TPAKTHUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICNIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HcCIIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIECTh OCHOBAMH METOJIOB HAYYHOr'O IO3HAHHWS BEHIECTB U XMUMHUUYECKHX
peaKuunii;

dbopMyIUpOBATh MENH U 33]1a4l UCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABJICHHbBIC
U CaMOCTOSTEIbHO CGHOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS U  IPOBEACHUA
YYCHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJI0M
npoIiecca, CaMOCTOATENIFHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTYET O MPOACIaHHOMN padboTe;

npUOOpeTaTh OMBIT YYEHUYECKOHW MCCIENOBATEIbCKOW W MPOEKTHOU
JEATENHHOCTH, TPOSIBISTH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
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TIOMCKY METOJIOB PEIICHUS TPAKTUYCCKUX 3aJlad, NPUMCHCHHUIO Pa3IUIHBIX
METOJI0B MO3HAHUS.

3) pabora ¢ nndopmaunueii:

OPHUEHTHUPOBATHCS B PA3MYHBIX HWCTOYHHMKAX WHPOpManuu (HAydHO-
NoMmyJIsipHasi JIUTEpaTypa XHUMHYECKOTO COJAEp)KaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh WUH(MOPMAIIMIO PA3IUYHBIX BUAOB U (POpM
IIPEICTaBIICHUSA, KPUTHUYIECKU OLICHUBATh e JIOCTOBEPHOCTb U
HENPOTHUBOPEUYHBOCTD;

(GbopMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIC METOIBI MPU IOUCKE U
orbope wmHPOpPMAIIMKA, HEOOXOAUMOW JUIS BBIIOJHEHHS Y4eOHBIX 3adad
OIPEAECITEHHOTO THUIIA;

NpHOOPETaTh OMBIT HCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JIUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHUS
uHpopmaruu (CxeMbl, rpadUKh, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
XUMHUYECKOM uHGOpMalMe: TPUMEHSATh MEXIpeaAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTOIB30BaTh M MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HArJISAHOCTH.

OByajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ/€ TUaora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HACH, (OPMYIHPOBATH CBOU  MPEIIOKCHUS
OTHOCHTEJFHO BBITIOITHEHUS MPEAIOKESHHOH 3a1a4u;

BBICTYIAaTh C MPE3CHTAIMEH pe3ylIbTaTOB IMO3HABATENLHON JIE€ATENbHOCTH,
MIOJTYYEHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMU TPH BBHITTOJTHEHUT
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, peaiu3aluu yueOHOro mpoekTa U (HopMyIupoBaTh BHIBOJbI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJIACOBaHUS TO3UIUN B
X0J1e 00CYXICHHsI 1 0OMEHA MHEHUSIMHU.

OgyajeHre YHUBEPCAJIbHBIMH PEryJasTUBHBIMM JeHCTBUSMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATEJbHYIO
NeSTENbHOCTh, OmNpenensis e€ Lenu W 3aJadyd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh NpeIaraéMblii aNrOpUTM JEUCTBUN TpHU
BBINIOJITHEHUM Y4eOHBIX M UCCIENO0BAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ dekTuBHBIN Ccrmoco0 HMX pemieHuss ¢ Y4ETOM TOJNYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUAX;



TOUKA \!pocm

OCYHICCTBJIAThE CAMOKOHTPOJIb CBOCH ACATCIIPHOCTH Ha OCHOBC CaMoOaHalin3a
H CaMOOIICHKH.

IHHPEJMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbie pe3ynbTaTbl OCBOCHMS Kypca «OpraHudyeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHUMHUW B TIO3HAHUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHWUKM MBIIUICHUS MW KYJIbTYpbl JIMUHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralolife TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas dopmyna (pa3BEpHyTas M COKpallléHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O0BEM, YrIAEpPOAHBIN CcKener, (yHKIHMOHAJIbHAS TpyIIa,
pauKal, U30MEpPUs, U30MEPBI, TOMOJOTMYECKUN P, TOMOJIOTH, YII€BOIOPOIHI,
KUCJIOPOJ U a30TCOJIEPKAIIUE COCAUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYIISIPHBIC COCAMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUS
opranuueckux BemniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXaliue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTONOrMYeCKUe CBEJACHUS O CBOWMCTBAxX, COCTaBe, IOJYYCHUU U
0€30IIaCHOM HCITOJIb30BAaHUM Ba)KHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPU
OMHMCAaHUHU COCTaBa, CTPOCHMS U MPEBPAICHUN OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XWMHUUYECKYIO CHUMBOJIMKY JIJIsi
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysT  OpPraHMYECKHX BEIISCTB W YPaBHCHHH XUMHUUYECKHUX PCEaKIIHM,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKUX BEHIECTB JJIs WUIKOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUSI;
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c(hOpMHPOBAHHOCTh YMEHUH YCTaHABJIWBATh MPHUHAJIC)KHOCTh HM3y4CHHBIX
OpraHMYeCKUX BEHIECTB IO MX COCTaBy M CTPOCHUIO K OMNpeAcIEHHOMY
KJIacCy/Tpynme COeAMHEHU (yraeBOAOPOMbI, KHCIOPOJ | a30TCOACpIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAMHCHMS), 1aBaTb WM Ha3BaHUS TI0
cucremarnueckor HomeHknarype (IUPAC), a Taxke NMpUBOAUTH TPHUBHAILHBIC
Ha3BaHMUS OTJAEIBHBIX OPraHMYECKUX BEHIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
STWJICHTJINKOMb, TIUIECpUH, (eHos, (GopMmaibaeruy, ameTaablerul, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAsT KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, eIH0103a, TIUIUH);

c(hOpPMHPOBAHHOCTh yMEHHS OMNPEACNSITh BHUABlI XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKECHHUS TEOPUU CTPOCHHUSI
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHHsI MacChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
bu3nueckrue M XUMUYCCKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3IMUHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATWIEH, NPOMWJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ], JTaHOJ], JTHUJICHIJIHKOJb,
TJIAIIEpUH, (EHOJ, aleTalbIerua, MypaBbUHAS M YKCYCHAas KHCIIOTHI, TJIFOKO3a,
KpaxmaJl, IeJITI0103a, AMHHOYKCYCHAsI KUCI0Ta), WIUTFOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXIYy HUMHU YPABHEHHUSMU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIUH C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Chlpbid  (He(Th, NPHUPOAHBIA Tra3, Yroiib), CHOCOOBI UX MepepaboTKu WU
MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOJAUTH BBIUYMCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOIHOTO BEIISCTBA WIIM TMPOJIYKTA
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHM BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCIIOIb3YEMbIX B XUMUU TIPH W3YUEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHne, U3MEpEeHNe, SKCIIEPUMEHT, MOJEIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHUE 3HAHUS MJis TPUHSATUS PEIICHU B
KOHKPETHBIX KWU3HCHHBIX CHTYallMsAX, CBS3aHHBIX C BEIMIECTBAMH U WX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATh MpaBuia MOJIb30BAHUS XUMUYECKOM
nocyao u jabopaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuia OOpalieHUs C
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BEII[ECTBAMU B COOTBETCTBHM C WHCTPYKUIMSIMHU IO BBIOJTHEHHIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUHN IUTAHUPOBATH W BBIMIOJHATh XUMHUYCCKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MPU HArpEBaHUM, OJYYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPTAHUYECKUX
BEIIECTB, JECHATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE PEAKIMH OEIKOB) B
COOTBETCTBUHM C TpaBUJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JITA0OPATOPHBIM O00OpPYAOBAaHUEM, TMPEACTABIATh PE3yJIbTaTh
XUMHUYECKOT0 JKCIepuMeHTa B (OpMe 3alucy YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii u GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHMHUYCCKYIO
uH(OpMaIMIO, TMOJIy4YaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHdopMmanuu, MaTepHeT u Apyrux);

chOpMUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHMSI CBOETO 3JI0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JIEWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMmbici mokasarens [IJIK, moscHATh Ha mpumMepax CcrocoObl
YMEHBILICHUS W TPEAOTBPAIICHUSI WX BPEIHOTO BO3JEHCTBUSI HAa OpPraHu3M
YEIIOBEKA,

JUIsl OOY4YaIOIINXCA C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
OPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEILECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJICTBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anicu XUMMUYeCKUX

dbopmy.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBl MHpA, pPOJIM XHMHM B TIO3HAHUU SIBICHUU
npupoabl, B (HOPMUPOBAHMM MBINUICHUS U  KYyJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYECKUX 3a7a
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;
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BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUM SJIEMEHT, aToM, u3orom, S-, p-, O-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBIH OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KOBaJICHTHAsI, HOHHAsA, METAJJIMYECKas, BOAOPO/IHAS ), KpUCTAJUITMUECKas peiérka,
TUNBl  XUMUYECKUX  pEaKUUid, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XUMUYECKOW peakii, XUMUYECKOE€ PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOU Auccouuranuu, nepuoguueckui 3akoH JI. M. Menneneena,
3aKOH COXPAHEHHMsI MACChl BEUIECTB, 3aKOH COXPAHCHMS W IIPEBPALIECHUS SHEPTUU
OpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUUYMHHOCTH H
CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PAKTOIOrMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCTOJIb30BAHUH BAKHEHUIITUX HEOPTAaHUIECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBJISATh XapaKTEPHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA IMPHU
OMMCAHWU HEOPTAaHUYECKHUX BEIIECTB U UX MIPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JIJIS
coctaBieHuss (HOpMya  BEIIECTB M  YpPaBHEHHH  XUMHUYECKHUX  pEaKIHi,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHblil Ta3, YIIEKHUCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETallIEHAs U3BECTh, TUTHEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEEIATh BaJJEHTHOCTb U CTETIEHb OKUCJICHUS
XMMHUYECKUX JJIEMEHTOB B COCAMHEHUSAX PAa3IMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHASI) B COCAUHEHHUSIX, TUI
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BelIeCTBa (aTOMHasi, MOJICKYJIsIpHas,
WOHHAsI, METAJUTMUECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHCHMUM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHABJIMBAaTh NPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNPEIeNEHHOMY Kiaccy/rpymme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEpHbBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MMEPUOINIECKOTr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(hOpMHPOBAHHOCTh yYMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX JJeMeHTOB |4 mepuonoB Ilepmonnueckon cCUCTEMBI
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xuMH4Yeckux djemeHtoB JI. M. MeHpaeneeBa, UCHOIB3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTanny, «QHEPreTUYECcKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB U MX COEIMHEHHI
1o nepuoaam u rpynnam [leproanueckoit cucteMbl XUMHYECKUX d1eMeHToB J1. H.
Menneneena;

c(OpMHPOBAHHOCTh ~YMEHHUU  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEUIECTB  PAa3IWYHBIX  KJIACCOB,
MOATBEPXKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIY HEOPraHWYECKUMU
BEII[ECTBAMU C NMOMOIIbI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pa3JIMYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluX BEIIECTB, TEIIOBOMY
3 dexTy peakiuu, U3MEHEHHUIO CTEMEHEW OKMUCJICHHUS JIEMEHTOB, OOpaTUMOCTH
peaKiiM, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THMYHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEAKIIN MOHHOTO OOMEHA, yUUThIBAs
YCJIOBUSI, TIPU KOTOPBIX ITH PEAKIIUH UAYT 0 KOHIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIMH, TOATBEPKIAIONIHNE
KAUEeCTBEHHBI COCTAaB pA3JUYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABATh
OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIILIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
3THUX PEaAKIIN;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOM
peaKIMu OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTus (mpuniui Jlelllarense);

c(hOpMUPOBAHHOCTb YMEHUN XapaKTEPU30BaTh XHUMHYECKHUE IPOIIECCHI,
JeXKallue B OCHOBE IPOMBIIIJICHHOIO MOJY4YEHUS CEPHOW KHCIOThI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEACTABICHUNA 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XHMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUUCICHUS C HCIOIb30BaHUEM
MOHSITUSL «MaccOBasi JIOJIsl BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOIIEHUMN Ta3o0B
IpY XUMHUYECKHUX PEaKIMIX, MAcChl BEIECTBA WM 00bEMa ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE WIH O0BbEMY OJHOIO U3 YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIUIOBOTO A(PdeKkTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MpaBua MOJIb30BAHUS XUMUYECKOM
nocy/iod MW JabopaTopHbIM O0OpyJOBaHUEM, a TaKXkKe MpaBuUiia OOpalieHus ¢
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BCIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJIHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIOJHATh XUMUYCCKHM
AKCIIEPUMEHT (Pa30KeHHE MEPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTaIM3aTopa,
OTNpEJeICHHEe Cpelbl PACTBOPOB BEHIECTB C IIOMOIIBIO  YHHUBEPCAIHLHOTO
WHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIuu,
peakiMu MOHHOTO OOMEHAa, Ka4eCTBEHHBIE pPEaKIMu Ha CynbdaT-, KapOooHAT- |
XJIOPH]I-aHUOHBI, HA KaTHOH aMMOHMS, PEUICHHUE AKCICPUMEHTAIBHBIX 3a7a4 I10
TemMaM «Metaiel» B «HemeTamibl») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKH
0€30MacHOCTH TIPU OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYAOBaHUEM,
NIPECTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX pEaKIMid U (POPMYIHPOBATH BHIBOABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAITNIO, TOIYyYaeMyl) U3 pa3HBIX HCTOYHUKOB (CpPEACTBA MacCOBOM
KOMMYHUKanuu, IHTepHET U Ipyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAAaTh  MpaBUjia  DKOJOTUYECKH
1[eIeCO00pa3HOr0 TOBEJAEHUST B OBITY W TPYAOBOM JEATETLHOCTH B IETSAX
COXpaHEHUsI CBOETO 3JI0POBbS M OKPYXKAIOIMIEH MPUPOTHON CpEIbl, OCO3HABATH
OITACHOCThH BO3JICHCTBUS HA KMBBIC OPTaHU3MBI ONPEICTIEHHBIX BEIIECTB, TOHNMAS
cmpicn mokazarens [IJIK, MOACHAT, Ha mpuUMeEpax CHocoObl YMEHBIICHUS WU
PEIOTBPAICHHS NX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEIOBEKA,;

JUTsI OOYYAIOIINXCS ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATh 3HAHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITIO3HAHHUS BEIICCTB H
XUMHYECKUX SIBJICHUH;

JUISL CHENBbIX W CIA0OBUIANIMX OOYYaIONMUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
N HanveoBanuepas1eon KouanuecrBouacos JJIeKTPOHHbIE
(undposbie)
n/m | TEeMIPOrpamMMbl Bcero Kontpoabubiepaborel | IIpakTryeckuepadoTsl
o0pa3oBaTesbHbIEepPeCypChl
Pa3nen 1.TeopeTnueckue 0OCHOBbI OPraHUYECKOH XUMHH
[IpenmeT opraHUYECKON XUMHUH.
1.1 Teopus cTpoeHHss OpraHU4YEeCKUX 3
coenquuenuit A. M. bytiepoBa
Hroronopasznery 3
Pa3pnen 2.¥YraeBogopoabt
21 [IpenenpHBICYTIEBOIOPOIBI — 9
aJKaHbI
99 HenpenenbHble yriieBogOpOIb: 6 1
AJIKEHBI, aJIKAUCHBI, aJTKUHBI
2.3 ApoMaTH4ECKUEYTIIEBOAOPOBI 2
24 [IpupoaHbie ICTOUHUKHN 3 1
YTJIEBOIOPOIOB U UX MepepadoTka
Hroronopaszneny 13
Paznen 3.KucaopoacoaepxxamueoprannieckuecoeIuHeH st
3.1 Crimptel. DeHou 3
3.9 Anpaeruasl. Kap6oHOBBIE 7 1
KucnoThl. ClIoKHBIE 3(PHUPBI
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3.3 ‘ VrineBoasl 3

Hroromopasaery 13

Pa3nea 4.A30TcoaepikamueopranHnyeckuecoeANHeHust

4.1 AMUHBL. AMUHOKHUCIIOTEL. benku 3

Hroromopazaeny 3

Paspnen 5.BbicOKOMOJIERY ISIPHBIECOeIMHEHUSA

5.1 IInactmaccel. Kayuyku. Bonokna 2

Hroronopaszaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34
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11 KUIACC
KounuyecrBoyacos DJIeKTPOHHbIE
Ne HaumenoBaHnuepasuejioB u
(uudgposbie)
n/n TEMIIPOrpaMMBbl Bcero Koutpoabublepaborsl | [IpakTnueckuepadoTbl
o0pa3oBaTeibHbIEpPeCypChl
Paznen 1.TeopeTuyeckneoCHOBLIXUMHH
CTpoeHue aToMOB.
[leproguueckuii 3aK0H 1
1.1 [lepuonuueckas cucrema 3
XUMHYECKHX d1eMeHToB /1. M.
Meuneneena
12 CTpoeHMEeBEIIECTBA. 4
' MHOroo6pas1eBenecTs
1.3 XUMHUeCKUuepeakuu 6 1 1
Hroromnopazaeny 13
Pa3jnen 2.HeoprannueckassxumMmsi
2.1 Mertabl
2.2 Hemerammbl 1
53 CBs3b HEOPraHUYECKUX U 9
' OPraHMYECKHMX BELIECTB
Hroronopaszneny 17
Pa3zgen 3.XuMus u ;Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroronopazneny 4
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoka

KoanuecTBoyacoB

Bce
IO

KonTpoabHbiep
a0doThI

IIpakTH4eckuep
a0oTbI

Jara
u3y4e
HUSA

JJeKTpoHHbIeHU(POBBLICOOpa3OBaTEIb
HbIepecypcChl

[IpenmeT oprannyeckon
XUMHH, €€ BOBHUKHOBEHHE,
pa3BUTHE U 3HAUYCHUE

Teopust ctpoenus
OPraHUYECKUX COCTUHEHUIN
A. M. bBytneposa, eé
OCHOBHBI€ MOJIOKEHUS

[IpencraBnenue o
KJIacCU(UKAIINN
OpraHUYECKHX BEIICCTB.
Homenkiatypa
(cuctemaTuyeckas) u
TpUBHAJIbHBIE Ha3BaHUS
OpraHUYECKHX BEIICCTB

AJIKaHBI; COCTaB U
CTpPOEHHE,
TOMOJIOTHYECKHH PsIT

Mertan 1 3TaH —
IIpoCTeNIINe
MPEICTABUTEIN aJIKAHOB
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AJIKEHEI: COCTaB U
CTPOEHHUE, CBOCTBA

OTUJIEH U IPOIUIIEH —
[IpoCTEHIINe
IIPEICTaBUTENH aJIKEHOB

[TpaxkTueckas padora Ne 1.
«ITomyyenue s3TuiIeHa U
W3yYEHHE €ETO CBOMCTB)

Anxanuensl. byranuen-1,3
u MetunoyraaueH-1,3.
Iloyuenune
CHHTCTHUYECKOTO KaydyKa
PE3UHBI

10

AJKWHBI: COCTaB U
0COOEHHOCTHU CTPOCHUS,
TOMOJIOTUYECKUH PSI.
Aneruines —
MPOCTEUILINUIIPEICTABUTEIL
baJKUHOB

11

Beruucnenus no
YPaBHEHUIO XUMHUYECKOU
peakuuu

12

ApeHBbl: 6€H30J1 U TOTYOII.
TOKCMYHOCTH apeHOB

13

I'eneTnueckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAIINX K
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14

Pa3JIMIHBIM KJIaCCaM

[IpupoaHble HCTOYHUKH
YIJIEBOJOPOIOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE ra3bl,
He(Th U MPOYKTHI €€
nepepadboTKu

15

IIpupogHbIe HCTOYHUKH
YTJIEBOJOPOIOB:
HOPUPOAHBIN ra3 u
IIOITyTHBIE HEPTSIHBIE ra3bl,
HEPTH U TIPOJTYKTHI €€
nepepadoTKu

16

17

KonTponbhas pabota no
pazzeny «YTiIeBoaA0pOab»
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOM U
sTaHoi. BogopoaHascBs3b

18

MHOroaToOMHBIE CITUPTHI:
STUJICHTJIMKOJIb 1
[IIALEPUH

19

DeHoI: CTpOCHUE
MOJIEKYIbI, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA,
MIpUMEHEHNE

20

Anbieruapl:
dbopManbaerua u
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21

aneranbaerua. AueTod

OIHOOCHOBHBIE
npesesbHbIe KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U
yKCYCHast

22

[TpaxkTueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoOBas U OJEUHOBAs
KHCJIOTBI, KaK
MIPEICTaBUTENH BBICIIINX
KapOOHOBBIX KUCIIOT

24

MEI1a KaK COJIU BBICIIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIlee NeHCTBHE

25

CrnoxHable 3UpPHI Kak
MIPOM3BOJIHBIE KaPOOHOBBIX
KHUCJIOT.
[Muaponmmu3ciaoxHbIXdpupoB

26

Kupsr: rugposnus,
NpUMCHEHHE,
Ouosiornyeckas poib
KHPOB

27

VrieBoasl: cocTas,
KITacCU(UKAIIS.
Baxxueiimnue
MpeACTaBUTENN: TIIH0K03a,
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28

bpykTo3a, caxaposa

Kpaxman u nemitono3a kak
MPUPOAHBIE ITOJIUMEPEI

29

KonTponbhas pabota no
pazneny
«Kucnoponaconepxaiue
OpraHUYEeCKHe
COEIMHEHUS

30

AMMHBI: METHJIAMHH U
AHUWJINH

31

AMHMHOKHCIOTEI KaK
am(oTepHbIe
OpraHUYecKHe
COCIMHEHUS, UX
OMOJIOrMYEeCKOe 3HAUCHUE.
IlenTrae

32

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

33

OCHOBHBIG ITIOHATHUA XUMHUHU
BBICOKOMOJIEKYJIPHBIX
COEIMHEHU N

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. ITnactMmaccsl,
Kay4dyKH, BOJIOKHA
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OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KVIACC

Ne

n/
n

Temaypoka

KoaunuecTrBouacos

Bce
ro

Kontpoabubiep
a0doThI

IIpakTHYeckuep
abdoThI

Jlara
usyue
HUS

DueKTpoHHBbIennGpoBbICOOpa3OBaTEI
bHbIEpecypchl

XUMHUYECKUN PJIEMEHT.
AToM. DneKkTpoHHas
KOH(HTypamus aTOMOB

Ilepronuueckuii 3aK0H U
[lepnonnueckas cucrtema
XUMUYECKHUX 2JIEMEHTOB /.
H. MenneneeBa, nx CBA3b C
COBPEMEHHOM TeOopUen
CTPOEHMS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U
UX COE€IMHEHMI MO rpynnam
Y niepuojiaM. 3Ha4eHue
MIEPUOIUYECKOr0 3aKOHA U
CHUCTEMbI XUMHYECKUX
anemeHnToB J[.1.
MeHeneeBa B pa3BUTUU
HayKu

CrtpoeHue BellecTBa.
XuMHu4ecKkas cBiI3b, e
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BU/IbI; MEXaHU3MBI
00pa3oBaHUsI KOBAJIEHTHOM
cBs3U. BogopoaHasCcBA3b

BaneHTHOCTS.
DIEeKTPOOTPULIATETLHOCTD.
5 Crenenpb OKUCIICHUA.
BemectBa MONEKyYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX
cucreMax. MicTuHHbIE 1

6 KOJUTOMJTHBIE PACTBOPBI.
MaccoBas 10715 BEILIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHMYECKHUX

7 coenmHeHnd. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX
BEIIIECTB, Pa3INYHBIX
KJIaCCOB

Knaccudukamnus
XUMHUYECKUX PEAKIUH B
HEOPraHUYECKON U

8 OpraHUYEeCKON XUMUHU.
3aKOH COXpPaHEHUSI MaCChI
BEIIECTB; 3aKOH COXPaHECHUS

U IIPEBPALLICHMS DHEPTUU
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MIPU XUMUYECKHUX PEaKIHIX
CKOpOCTh peaKIuu.
OOpatuMble peakLuy.
XUMHUYECKOE PaBHOBECUE

10

[TpakTrueckas padorta No 1.
«BnustHue pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

12

DIEKTPOTUTHYECCKAS
nuccormanus. IToastue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeakuunnonnoroooMeHa.
'uaApOIM30praHUYECKUX U
HCOPraHUYECKUXBEIICCTB

OKHCIIUTENBHO-
BOCCTAHOBHTEJIbHBIC
peaxiuu. [lonstue 06
AJIEKTPOJIM3E PACIJIaBOB U
pacTBOPOB CoOJIE

13

Konrponsnas pabora o
pazneny «Teopernueckue
OCHOBBI XUMUM»

14

Mertaubl, X MOJOKEHUE B
Ilepnonnueckoi cucreme
XMMHUYECKUX dJIeMEHTOR /1.
N. MenneneeBa u
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0COOEHHOCTH CTPOCHUS
aTOMOB.
O6muehu3nIecKuecBONCTB
aMETaJlJIOB

15

CruiaBbl METaJUIOB.
DNEKTPOXUMUYECKUHN PSiJT
HaIpsKEHNUH METaJUIOB

16

XHUMHUYECKHE CBONCTBA
Ba)KHEHIITUX METAJIJIOB
(HaTpWiA, KAJIWA, KaJIBITHH,
MarHui, aJJlOMAHAN) U UX
COeIUHEHUN

17

18

XHUMHYECKHE CBOMCTBA
Xpoma, MeJIi ¥ UX
COE€IUHEHNN
XUMHYECKHE CBOMCTBA
IIMHKA, jKejie3a U UX
COCIUHECHUH

19

[TpakTrueckas padota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4
o TeMe «MeTauibl»"

20

Hemeramipl, ux mojaoxeHue
B [lepuonnueckoni cucreme
XUMHUYECKHUX 2JIEeMEHTOB /.
N. MenaeneeBa u
0COOEHHOCTHU CTPOCHHUS
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21

aTOMOB

du3nvecKre CBOMCTBA
HEMETAJIJIOB. AJIOTPONHUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cepbl, hochopa
U yTrieposa)

22

XUMHYECKHE CBOUCTBA
rajJjioreHoOB, CEpPhI M UX
COeIMHEHN N

23

XUMHYECKHUE CBOMCTBA
a3oTa, hocopa u ux
COeIUHEHUN

24

XMUMHYECKHE CBOUCTBA
YIJIepoia, KPEMHHUS U X
COEeIUHEHNN

25

IIpumeneHne BaKxHEUIINX
HEMETAJUIOB U UX
COCIUHEHUN

26

O000uIeHne 1
cucTeMaTH3aIus 3HaHuI o
Teme «HemeTramsiy.
Brruucnenus 1o
YPaBHEHUSIM XUMUYECKHUX
peaxkuuii u
TEPMOXUMHUYECKHUE PACUYETHI

27

[Tpaktuyeckas padora Ne 3.
«Pemenune
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AKCIIEPUMEHTAJIBHBIX 3a7a4
o teMe "Hemeramier"y»

28

KonTponbHas pabora no
TeMaM «MeTaJuIby U
«HemeTtamien)

29

Heoprannueckue u
OpraHNYeCKHE KUCIIOTHI.
Heoprannueckue u
OpraHMYeCKHe OCHOBAaHUS

30

31

AmdoTtepHbIe
HEOpPTaHWYECKHE U
OpraHUYECKHE COCTMHCHUSI.
I'enernueckas cBs3b
HEOPraHUYECKUX U
OpraHMYeCcKHX BEIIECTB

Poinps xuMuu B o0ecrieueHIN
3KOJIOTMYECKOM,
SHEPreTUYECKOM U MUILEBOU
0€30MacHOCTH, pa3BUTHH
METHITHHEI

32

[MpencraBnenust 06 0OMUX
HAY4YHBIX PUHLHUIAX
MIPOMBIIIIEHHOTO
MOJTyYCHUST BAXKHEHIIINX
BEIIECTB

33

Yenosek B MuUpe BELIECTB U
MaTEpHaJIOB
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34 ‘ XuMHS ¥ 3J0pOBbEUEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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