MUWHHUCTEPCTBO IMPOCBEIIEHUA POCCUNCKOM ®EJEPAIIIN
MuHucTEpCcTBO 00pa30BaHus U MOJIOAEKHOM mMoauTUKN CBepAJI0oBCcKOi 001acTH
HenTpanbHasi peaurno3Has opranusanus ExatepunoOyprexkas Enapxus Pycckoi
IIpaBociaBHoii LlepkBu
YHYOY «CBsAT0-CHMEOHOBCKAsi THMHA3USD)

PACCMOTPEHO YTBEPXJIEHO)
Ha 3aceIaHun JlupexTop tu /p[ﬁ
[lemarornaeckoro %

Coseta '%ﬁBﬁ/KOHopeBa
Hpnxafzﬁf_ 7811

ITpotokom Ne 1

ot «28» asrycra 2025 r. ot «1» Cenra6ps 2025 r.

OOKYMEHT NOANMMNCAH
ONEKTPOHHOW NOAMNUCHLIO

Ceptudmkat: 02A1D67600E2B2CDBFAE848F2BC467FE42
Bnageneu: KOHOPEBA EKATEPVHA BACUNBEBHA
LevictButeneH: ¢ 19.05.2025 go 19.08.2026

PABOYASA ITPOTPAMMA
yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

1151 ooyuarormmxcest 10 — 11 kiraccos

ExatepunOypr 2025



HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepannny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTra «XuMHs» B 00Opa3oBaTelbHBIX opraHuzanusx Poccuiickoii
®denepauuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJOBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
mporpaMme MO0 XHMUM € YYETOM CHeU(PUKA HAYKHM XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. @OpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMupoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeunlecTB. CBeieHHS 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XuUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJIOM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHsS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (haKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HMEIOIMX 0a30BOo€ 3HAYCHHE I
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TVIaBHBIMHM LEJISIMU W3Y4YEHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHMX peakuuid, HEOOXOOUMBIX [UIsI NPUOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIQJCIOIIEr0 He
HA0OpOM 3HaHWU, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO NOJIYYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHOOPETEHUsS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE NI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, OOyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBs3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAMIEKAIIUMHA K
Pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIUM C aKTUBHBIMH MeETaJllaMH,
rajJjor€HOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTajUlaMM, KaueCTBEHHas peaklys Ha MHOIOAaTOMHbIE CIMPTHI). JleficTBHe Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DopMalbIeruj, aneTalbIErui: CTPOCHHE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kiacca KUCIOT, Peakiusl 3TeprupHuKalum), MoJIydeHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas

POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBa (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHAa). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumb.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMHCAaHWE IEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OeIKOB Mpu
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSISI MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenxkuiarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUh HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IIOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAUIOB (TajoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B Ilepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIUX METAUIOB (HATPHUH, KalWil, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMum B 0OecrieyeHUH IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMmus W 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJCIUPOBaHUE, U3MEPEHUE, SIBIICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, ITHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonuyeckod OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TOCIEIYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHWE MOCJIEACTBUNA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

cOOIO/IeHUs TIpaBUJI O€30MacHOro OOpalleHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3INyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUMN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS AaKTHUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECHEYEHUH YCIOBUN
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIKM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HaBATeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPAaTh OCHOBAaHWA M KPUTEPUHM [Js KIacCH(PUKALUM BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHWSA BEIIECTB M XUMHUYECKHX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMel: NPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAaeMOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO IpoeKTa U (OPMYIUPOBATH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYXK/ICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpe/jaraéMblid ajroput™ ACHCTBUN MpuU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN CMOCO0 HMX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M MPUPOTHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATHS (XMMHYECKHUWA JJIEMEHT, aToM, JJICKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJI€BOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BaXXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETM MOJICKYJl OPraHUYECKHX BEHIECTB JJIS WJUIFOCTPALUA MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINpPEIeTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIUHEHMS), JaBaTh WM Ha3BaHUS [0
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATWJICHTJINKOJb, THIEPUH, (eHos, (HOopMabIeTH, aneTaablIerul, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOIHBIM Ta3, Yyrojib), CIHOCOOBI HX MEepepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3aluCH YypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTEpHET U IpYyTruX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPENCIEHHBIX OPTraHUYECKHIX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUS ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUH U 0€30MMaCHOM HCTOJb30BAaHUM BAKHEHIITUX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALLCHUMN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUMCIbIM ra3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKAsl, BOJOPOHAs) B COCIMHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNPEACIIEHHOMY KIacCy/TpyIe
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATH XUMHUYECKHE PEAKLIUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIIKNE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBIMOJHATH XWMHUYECKUIN
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMU M JIAOOPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.
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CUHTETUYECKOIO KaydyyKa U PE3UHBI



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH — https://m.edsoo.ru/f25dffed
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB
Brruncienus mo ypaBHEHHUIO XUMHUYECKOU

11 yp https://m.edsoo.ru/498fe87b
peakiuu
ApeHsl: 0eH30JI ¥ TOJIYOJI. TOKCUYHOCTh

12 P 4 https://m.eds00.ru/589d3ddd
apeHOB
I'eneTnyeckas CBA3b YIIIEBOLOPOIOB

13 yr AOPOAOB, https://m.edsoo.ru/ba48c664
MPUHAJICKANTUX K Pa3IMYIHBIM KJlaccaM
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl, https://m.eds00.ru/397c2d83
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl, https://m.edsoo.ru/51fade52
He(Th U MPOAYKTHI €€ nepepaboTKu
KoutponsHas pabora mo paszaein

16 P P pasaeiy https://m.eds00.ru/Lb2bcldd
«YTneBogopoab»
ITpenensHBIE OTHOATOMHBIE CIIUPTHI:

17 peAl a p https://m.edsoo.ru/c21487e3
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b
MHoroaroMHbI€ CIIUPTHL: STUIECHIIINKOIb U

18 p https://m.edso0.ru/8f6435c8
TJIHIEPUH
deHoJ1: cTpoeHne MOJIEKYIIBI, (PU3HYSCKHE U

19 p . yaL, § https://m.edsoo.ru/5126bc5e
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
Anprerunsl: GopMaNIbIEra M alleTAIbIET .

20 Aernpt: Gop jierm i an AeTin https://m.edsoo.ru/e34544ec
Aneron
OIHOOCHOBHEIE IIPENEILHBIE KAPOOHOBBIE

21 a pe p https://m.edsoo.ru/b4e183c2
KHUCJIOTBI: MypaBbUHAsI 1 YKCYCHas

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa https://m.edsoo.ru/6c86242e
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pacTBOpa YKCYCHOM KHCIIOTBI»

23

24

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK
NpEaACTaBUTCIIN BBICIINX Kap60HOBLIX KHCJIOT

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, KX MOIOIIee ACHCTBHE

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

25

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOITU3 CIOKHBIX

3¢hupoB

https://m.edsoo.ru/fbb68558

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrieBoJbl: cocTaB, KilacCU(pUKaLUS.
Bakneiimme npeacTaBuTeNu: III0K03a,
dpykTo3a, caxaposa

Kpaxman u nemmionos3a Kak IpupoIHbIe
HOJIMMEpPHI

https://m.edsoo0.ru/399f1ca8

https://m.edsoo.ru/3c527eb8

https://m.edsoo.ru/d3aelc63

29

KontponbHas padoTa mo pazaerny
«Kucnopoacoaepxaiine opraHuueckye
coenuHeHus»/ Beepoccuiickas nmpoBepovHas
paborta

https://m.edso00.ru/16634947

30

31

OOGm1as xapakTepucTHUKa a30TCOIep KAIINX
OpraHWYEeCKUX coenuHeHn / Beepoccuiickas
poBepoyHas paborta

AMMHBI: METHJIAMHWH M aHWJINH

https://m.edsoo.ru/d543f4c6

https://m.eds00.ru/649533ea

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OPraHUYEeCKHE COCTMHEHUS, NX
ouonornueckoe 3HaueHue. Ilentuanl. benku
KaK IPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE
COCIUHCHMUS

https://m.edso0.ru/54732f28



https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
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33 OCHOBHBIC HOHATHA XHMHH . 1 https://m.edsoo.ru/cec68ba7
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM. 1 https://m.eds00.ru/46729785
[ImacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs

1 1 https://m.edso0.ru/d276bd7b
KOH(UTYpalusi aTOMOB
[Iepnognueckuii 3axoH u [lepnoanueckas
cucreMa XuMudeckux anementos /1. U.

2 A . 1 https://m.edsoo.ru/143e2df7
MeHeneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIIEMEHTOB U UX COCIMHEHHM 110
rpyIIaM U nepuojaam. 3HauyeHue

3 Py P 1 https://m.edso00.ru/9a519a98
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMHu4eckux aneMeHToB .M. Menneneesa B
pa3BUTHHU HAyKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€

4 BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN 1 https://m.edsoo.ru/11edbb8f
cBs3u. Bogopoanas cBsizb
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra

5 1 https://m.edsoo.ru/1c7e4bad
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTuHHBIE

6 Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10s 1 https://m.edsoo.ru/f615e37b

BEIIIECTBA B PacCTBOpPE



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHEeHM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

https://m.edsoo.ru/bbflfcl12

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKLMIX

https://m.edsoo.ru/737884fd

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECUE

https://m.edsoo.ru/1677f4be

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. Ilonstue o
BOIopoJHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.
[TonsiTHE 00 351EKTPOIM3€E PACILIABOB U
pacTBOpPOB coseit

KoHnTtponbHas paboTa mo pazaeny
«TeopeTndeckue OCHOBBI XUMHID)

https://m.edso00.ru/e6327ff2

https://m.edso0o.ru/3234384a

https://m.edsoo.ru/d19df513

https://m.edsoo0.ru/42a9681d

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cUCTeMe XUMUYeCcKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa
METAJIJIOB

https://m.edsoo.ru/3a6bf2a9



https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
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CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT

15 . https://m.edsoo.ru/9ch465ac
HanpsHKEHUH METAILIIOB
XUMHYECKHE CBOMCTBA BaXKHCHIIINX METAJJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu, https://m.edsoo.ru/4e8bc6fd
AIIOMUHUI) U UX COEITMHEHUI
XHUMHUYEeCKHE CBOMCTBA XpOMa, MEJIH 1 X

17 . P A https://m.eds00.ru/2393964e
COeTUHEHHI
XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX

18 . H https://m.edsoo.ru/2e9896ea
COeTUHEHHI
[IpakTrueckast padora Ne 2. "Pemenne

19 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edso00.ru/41538b94
«MeTaiuiei»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 CHCTeME XMMHUYeCKuX dmemMeHToB 1. 1. https://m.edsoo.ru/d14bd5a6
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKue CBONCTBA HEMETAILIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe https://m.edsoo.ru/41a85f4f
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)
XUMHYEeCKHE CBOMCTBA TAJIOTEHOB, CEPHI M UX

22 . » P https://m.edsoo.ru/e6735ca4
COCIMHCHUI
XuMH4decKre CBOMCTBa a30Ta, pocdopa u ux

23 . ochop https://m.edsoo.ru/e359a2eb
COeIMHEHMI
XHUMHUYECKHE CBOMCTBA yIIIEPOaa, KpeMHHS U

24 N yriepoaa, kp https://m.edsoo.ru/ef3a5687
UX COCTMHEHUH
ITpnMeHenne BaXKHEUIITNX HEMETAIIIOB M X

25 P . https://m.edsoo.ru/e232a911
COCIMHEHMI
O0001IeHrEe U cUcTEMATH3aIs 3HAHUH 110

26 - ! https://m.edso0.ru/539f71b8

teMe «Hemeraminsy. Beraucnenus mo



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
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YPaBHEHUSIM XUMHUYECKUX PEAKLUUN U
TEPMOXHUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 337a4 110 TEME 1 https://m.edsoo.ru/d93381a5
"Hemertanmbi"»

98 KonTponbhas pabota no temam «MeTayib» U 1 httos://m.edsoo.ru/842abced
«Hemeraiuib»

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1 httos://m.edsoo.ru/doddcec76
Heopranuueckue U opraHn4eckue OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas 1 httos://m.edsoo.ru/9cAd7afo
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,

31 HYHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1 https://m.eds00.ru/9173971d
Pa3BUTHH MEIUITTHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MPUHIUIIAX TPOMBIIUIEHHOTO MOJTYYeHUS 1 https://m.edsoo.ru/bcal6d6f
BOKHEUIIINX BEIIECTB

33 YennoBek B MUPE BELIECTB U MAaTEPUAIIOB https://m.edsoo.ru/7ccc2b22

34 XuMHus ¥ 3J0pOBbE YEIIOBEKA 1 https://m.edso0o.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYPHI
AUYHOCTH, €€ (YHKIMOHANBHOM T'PAMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs TPAaKTHUYECKUX 3aJad U OSKOJIOTHMYECKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoll XUMHUYECKUX 3HAHMH, KOTOpas BKJIOYAeT:
OCHOBOIIOJIararome MIOHSTHS (Monekyna, BaJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMS, XMMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpDHBIA OO0BEM, YIIEpOAHBIH CKEJEeT,
(GyHKUMOHANbHASL ~ TpyHHa,  pajJukang,  H30Mepusi,  M30MEphI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- U
a3oTco/epKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBoapl, KHUpBL, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECJUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IacHOM
UCIOJIb30BAaHUN  BAXHEMIINX HEOPraHWYECKMX UM  OPraHUYEeCKUX
BELIECTB B ObITY M MPAKTUYECKOM JIEATEIBHOCTH YeIOBEKa

13

14

CdopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUN,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME TOHATUS IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAIICHUI OPraHUYECKUX COCIUHEHUN

c(OPMHPOBAHHOCTh YMEHUH HCMOJBb30BaTh XMMUYECKYI0 CHUMBOJIHUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaléHHON) (OpMya OpraHMYeCKHMX BELIECTB M  YypaBHEHHH
XUMHUYECKUX PEAKIINil, U3rOTaBINBATh MOJAEIN MOJIEKYJI OPraHUYEeCKUX
BELIECTB I WIIKOCTPALUA MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTpOCHHS

1.5

1.5

1.6

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  yCTaHaBIUBATh  MPHUHAJJICKHOCTH
M3YYCHHBIX OPraHWYEeCKHX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K
ompenenéHHOMy Kiaccy (TpyIme) COeIMHEHHWH (yriieBOIOPOMIbI,
KHCIIOPOJ U a30TCOJAEPHKAIIUE COSAMHEHHUS, BBICOKOMOJEKYIISIPHBIC
COCNMUHEHMS), JaBaTh WM  Ha3BaHHS 10  CHCTEMaTUYECKOU

Homenkiarype (IUPAC)

CdopmMHpoBaHHOCTh YMEHHUS ONpPEAENATh BUABI XUMUYECKOW CBSI3U B
OpPTraHUYECKUX COCTUHEHUSAX (OJJMHApHBIE U KPATHBIE)
ChopMupOBaHHOCTH ~ yMEHHUS IPUMEHSTH: TOJOXKEHUS  TEOpPHH
CTpoeHHsI opranuyeckux BemecTB A.M. BytiepoBa miisg oO0bsicHEeHUS




3aBHCUMOCTH CBOMCTB BCIICCTB OT HX COCTaBa U CTPOCHUA;, 3aKOH
COXpPaHCHUA MAaCChl BEHIECCTB

YTIIeBOIOPOIBI. Kucnoponconepxkariue u a30TCoIepIKaIIIe
OpraHUYeCcKUe CoeAMHEHUs. BEICOKOMOJIEKYIISIpHBIE COSTMHEHUS

2.1

2.2

2.3

2.4

3.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPUBHAIBHBIC HAa3BAHHS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, NPOIWICH, alleTUJICH,
STWICHIJIUKOJb, TIHIEPUH, (QeHon, Qopmaibaerun, ameraibIeTui,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTa,
CTCapUHOBAs KHUCJIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmall, IIeJUII0I03a,
TJTAIIVH )

ChopMUPOBAaHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHUE,
¢usnyeckue M XHUMHYCCKHE CBOWCTBA THUIUYHBIX IPEICTABUTEICH
pasIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JTHIIEH,
MpPONWJICH, aneTwieH, OyramueH-1,3, wmermnOyramuen-1,3, Oenzodn,
METAHOJI, ATAHOJI, ATHJCHIJIMKOb, TIIAIEPUH, (EHOJ, aleTaabIer I,
MypaBbHHAss M YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMal, IeJUTHJI03a,
AMHHOYKCYCHasl KHCJIOTa)

ChopMupoBaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXAY  TUINUYHBIMU  OPEJICTAaBUTEISAMH  Pa3lUYHBIX  KJIAcCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKHUX
peaKiuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopmMyIl

CdhopMupoBaHHOCTD YMEHUS XapaKTepU30BaTh VUCTOYHUKU
YIJI€BOJIOPOAHOIO ChIpbs (HEPTh, IPUPOIHBIN ra3, yrojb), CIOCOObI UX
nepepaboTKU U MPAKTUUECKOe NPUMEHEHHE IPOyKTOB epepadoTKU
Xumus U )xKu3Hb. Pacyérsl

CdopmupoBaHHOCT YMEHUH BJIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX
MEeTOJaX HAay4YHOTO MO3HAHMSI, UCTIOIB3YEMBIX B XUMUU MPHU U3YyUECHUU
BEIIECTB W XHMMHUYECKUX sBIEHUN (HAOMIOJEeHUE, HU3MEpEeHHe,
AKCTIEPUMEHT, MOJICIIUPOBAHUE), HCII0JIh30BaTh CHUCTEMHBIE
XUMHYECKHE 3HaHWs [N TPHUHITHS pElIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIMsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHHUEM

3.2

3.3

ChopMUpOBAaHHOCTH yYMEHUW COONIOAATh TIpaBWJIAa TOJI30BAHUS
XUMHUYECKON TOCynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
MpaBWIa 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMH
IO BBITIOJIHEHUIO JT1a00paTOPHBIX XUMUUYECKUX OMBITOB

CdopmupoBaHHOCTH YMEHUM TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
SKCIEPUMEHT (MPEBpALIEHUsI OPraHUYECKHUX BEIIECTB MPHU HarpeBaHUH,
MOJyYEHUE 3TUICHA U U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMHU
OpPTraHMYECKUX BEIECTB, JCHATypalus OENKOB TpU HATrPEBaHHH,
[IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUM C TpaBUJIAMU TEXHUKH
0e30MacHOCTH TpuU OOpaIleHHH C BEIMIeCTBAMHU U J1TAOOPATOPHBIM
o0opynoBaHuEM; MPEJICTABISTh pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakmuii ¥ GopMyIMPOBATh BHIBOJBI HA OCHOBE DTHX PE3YJIHbTATOB

3.4

CopMUpOBaHHOCTH YMEHU MPOBOJANTH BHIYUCICHUS TI0 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA HIIU
MPOIYKTa PEAKINH M0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO
W3 UCXOJHBIX BEIIECTB WIIH MPOYKTOB PEAKIUH )




3.5

CchopMupoBaHHOCTB yMEHUHI KPUTUYECKH aHaJIU3UpOBaTh
XMMHYECKYI0 WH(OPMAIMIO, IMOJIY4aeMyl0 U3 pPa3HbIX HCTOYHHKOB
(cpencTBa MaccoBoit nuadopmaru, cetb IHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCTE yMEHHI COONIOAATh MpaBWIIA DKOJIOTHUYECKU
1enecoo0pa3Horo MoBeNeHUss B OBITY U TPYIOBOM JAEATEIHLHOCTU B
LENSAX COXPAHEHHS CBOETO 3J0POBbS W OKpPYXKAIOWEH NPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
Onpe/IeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[IJK (mpemenpHO AOMYCTUMON  KOHIIGHTpAallMW), TIOSICHATH HA
nmpuMepax crmocoObl YMEHBIICHHS W TMPEIOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

11 KIIACC

Kona
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

Bianenne cucremoil XMMHMYECKMX 3HAaHWW, KOTOPAas BKJIFOYAECT:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OpPOUTAIN AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMHYECKAsl CBA3b, MOJIb, MOJIApPHAs Macca, MOJIAPHBIN
00BEM, KpUCTAIMYECKass pemérka, THIbI XUMHUYECKUX peakIui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9OK30- H  SHIOTEPMHUYECKHE,
peaki MOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIHTHI,
AIEKTPOJIUTAYECKAS] ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON peaklid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOIUTHYECKOW aucconuanuu, [lepuomamueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MONYyYeHHMH U O€30MacHOM HCIOJIb30BAaHUU BaKHEUIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIHbHOCTH
YyeJIoBeKa

C(l)OpMPIpOBaHHOCTL YMGHI/Iﬁ BBISABIIITE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHHTI/II\/JI, IMPUMCHATE COOTBCTCTBYIOIIUC
NOHATHUA TIPpU OIIMCAHUHU CTPOCHUA U CBONCTB HCOPTaHNYCCKUX
BCIIECCTB U HX HpeBpaHleHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XHMHYCCKHX
3HaHUH C IIOHATHUAMU u NpeACTaBJICHUAMU APYyTrux
C€CTCCTBCHHOHAYYHEBIX IPEAMETOB

1.3

14

BnageHne OCHOBHBIMH METOJAaMH HAay4YHOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoJeHue, W3MEpEeHue, HKCIEPUMEHT,
MOJIETUPOBAHUE)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OMpCACIIATL BAJICHTHOCTb M CTCIICHB
OKHCJICHHUSA XHWUMHYCCKHUX DJJICMCHTOB B COCAWMHCHUAX PA3JINYHOIO
COoCTana, BUJ XUMHYECKOU CBA3U (KOBEU'ICHTHE[H, HOHHAas,
METaAlIMYECKad, BO)IOpO}IHaSI) B COCIHMHCHMUAX, THUII KpHCTaHHquCKOﬁ




1.5

pEMIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJEKYJspHas, MOHHAS,
MeTaJUTMYeCKas)

ChopmupoBaHHOCTh YMEHUN OINpPEAENATh XapakTep Cpellbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COSAMHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHUS  KJIACCH(UIUPOBATH  XUMHUYECKUE
pEaKIyy MO Pa3IMYHBIM NMPU3HAKaM (YUCITY M COCTaBY PearupyroIix
BEIIECTB, TEIIOBOMY J(h(}eKTy peakiuu, HW3MEHEHUIO0 CTereHel
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTMMOCTH  PEaKIHH,  yYaCTHIO
KaTaJu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBbIE YpPaBHEHUS pPEaKUUN
HMOHHOTO 0OMEHA, YUUTHIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIN  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEILIECTB

1.9

1.10

ChopmupoBaHHOCTh YMEHHI PacCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaklMy OT pa3inyHbIX (PaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunnun Jle HlaTenbe)

OO6m1ast ¥ HeOpraHu4vecKasi XuMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHAa JI.. MeHnpeneeBa u JIIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIOIIYIO,  OOBSCHUTEIBHYIO M  MPOTHOCTHYECKYIO
GbyHKITIN

CpopMHUpPOBAaHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mnepuonoB Ileproanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHA «S-, P-, O-3JeKTPOHHBIC OpOHTANY, «IHEPreTHYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpymnmnam
[Iepnonnueckoi cucreMsl XUMU4eCcKux 3y1eMeHToB [I.M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKIaTh  CYIIECTBOBAHHE  T€HETUYECKOM  CBA3ZM  MEXKAY
HEOPraHWYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKuil

2.4

2.5

CpopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH
HEOPraHWYECKUX BELIECTB IO HUX COCTaBY K OIPEAEIEHHOMY KJaccy
(rpynme) coenuHEHUM (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUThI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COIIH )

CdopmupoBaHHOCTh YMEHUN HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJHKY
JUISL  COCTaBlIeHHsT (OpMyJT BEIIECTB M YPaBHCHMH XWMHUYECKHX




2.6

2.7

peakumii, cucrematnueckyto HomeHknatypy (IUPAC) u tpuBHuasibHbIe
Ha3BaHUS OTJACJIbHBIX HEOPraHUYECKHX BeEHIeCTB (yrapHblid Tas,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlIEHAs W3BECTb,
MUTHEBAs COJIA, TUPHUT H JIPYTHUE)

ChopMHUpPOBAaHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMONIIbIO  ypaBHEHUH
COOTBETCTBYIOIIMX XMMUYECKUX PEaKIIHA

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIIOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jIoKEHHE IIEpOKCHAA BOAOPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpeleseHue Cpeabl PacTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pA3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaKIHH, peakluud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAKIUU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIIEHHWE S3KCHEPUMEHTANbHBIX 3a/ad IO TeMaM
«Metamnel» u «HemeTanabl») B COOTBETCTBUU C IPAaBHIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHH C BeUIECTBAMH U J1aOOPaTOPHBIM
0o0opyi0BaHUEM; IIPEACTaBIATh pe3ynbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opMme 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMYIMPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOATh MpaBHJIa TOJB30BaHUS
XUMHUYECKON TOoCynoil M IlabopaTOpHBIM OOOpYIOBaHUEM, a TaKkKe
MpaBWIa OOpAIICHUs C BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKITUSIMHU
0 BBIMIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

CdopmMupoBaHHOCTH YMEHHI XapaKkTepPU30BaTh XUMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHHUSI CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0ImMX HayyHBIX MPUHLUUIAX M  OIKOJOTHYECKUX Mpobdiemax
XMMHUYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMHUPOBAHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpPA, POJIM XUMUU B TO3HAHUU
SIBJICHUN TPUPOJLI, B (OPMHUPOBAHMM MBIIUJICHUS W KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOMN s
pelieHusT TPAKTUYECKUX 3a7a4 U IKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpesie

CdhopMupoBaHHOCTb YMEHUU KPUTHUYECKH aHAJIN3MPOBATh
XUMHUYECKYI0 HMH(POpPMAIUIO, IOIY4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKALIUH, c€Th VIHTEpHET U Apyrue)

ChopMupoBaHHOCTH YMEHUH COOMIOAATh MpPaBUIIa HKOJOTHUECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOM JESTEIBHOCTH B
LENAX COXPAHEHHUs] CBOETO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl

3.4

Oco3HaBaThb OMACHOCTh BO3JIEUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHUMAs cMbIch nokaszatens [1/IK, moscHsaTh
Ha MpUMepax crmocoObl YMEHBIICHUS U MPEJOTBPAIEHUs UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYHCIICHUS c




WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJIS BEIECTBA B PacTBOPE»,
O00OBEMHBIX OTHOIICHHI Ta30B MPH XUMHYECKUX PEAKIHAX, MACChI
BEILIECTBAa MJIM 00BbEMa Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WK 00BbEMY OJHOrO M3 YYaCTBYIOIIMX B PEaKIMU BEIICCTB,
TEIIoBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAILCHUS H COXPAHESHUS SHEPTUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

TeopeTnueckre OCHOBbI OPraHU4eCKOU XUMHHU

[IpenMer oprannueckoil XUMHU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B
MOJIY4YCHUH HOBBIX BEILECTB M MaTE€pUAIOB. Te€0opusi CTPOCHUS OPraHUYECKUX
coequuennii A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CtpykrypHble (HOpPMYIBI OpPraHUYECKUX BEIMIeCTB. [ OMOJOTHS, H30MEpHS.

XuMHYecKasi CBsi3b B OpPraHMYECKHX COEAMHEHUSX — OJMHApPHBIE U KpaTHbIC
cBs3u. [IpeycraBieHne o KiIaccuPpUKAIIU OPraHUuIeCKIX BEIICCTB

1.3

Homenkmarypa ~ opraHudeckux  COeAMHEHUW  (cucTeMaThdeckas) |
TPUBUAIIbHBIE HAa3BaHUS BAXHEHIINX MPEACTABUTENEH KJIACCOB OPTraHUYECKUX
BEILECTB

YrieBo1opoasl

2.1

2.2

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJOTMYEeCKHM psa. MeraH u 3TaH —
IpoCTeNIINe MPEICTABUTENN ANKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeUIEHHMs] M TOPEHHS), HAXOXKICHHWE B IMPHUPOJE, IMOIYy4YEHUE U
IIPUMEHEHNE

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUHN psAf. DTUIIEH U IPONWIEH —
pOCTEHIINEe MPEeACTaBUTENN AIKEHOB: (PU3MYECKHEe M XUMHUYECKUE CBOICTBa
(peakMM THJIPUPOBAaHUs, TaJlOTEHUPOBAHUS, THUApATallUU, OKHUCIEHHS U
MOJIMMEPU3AIIH ), TOTyYEHUE U IPUMEHEHHE

2.3

2.4

Anxanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimue
XUMHYECKHE CBOIICTBA (peakiust MOJIMMEPHU3aITUN ). [Tonyuenune
CUHTETHYECKOTO KayuyyKa U pEe3HHbI

AJIKMHBI: COCTaB M OCOOEHHOCTU CTPOEHHSI, TOMOJIOTHYECKUH PsiJl. ALETUIICH
— MPOCTEHIINM NpPEeICTaBUTENb AJKMHOB: COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOWCTBa  (peakUud THJIPUPOBAaHUS, TaJlOTCHUPOBAHUS,
rUpaTaliu, TOPEHMs ), TOJTyYeHUE U IPUMEHEHHE

2.5

2.6

3.1

Apenbl. beHzon: cocraB, crpoeHue, (GU3NYECKHE U XUMHYECKHE CBOMCTBA
(peakuuy TaJOTEHUPOBAHUS U HUTPOBAHUS), TMOIyYE€HHE M TPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, GU3NIECKNE U XUMHUYECKHE CBONCTBA (peakiuu
TaJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJYyYCHUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKass CBA3b MEX]y YIVIEBOJOPOJAMH, NMPHUHAJIEKAIUMH K
pa3IMYHBIM KJaccam

[TpupoaHble MCTOYHHMKM YIIeBOAOpPOJOB. IIpupoaHbIi Ta3 M MOMyTHbIE
HedTsaHbIe ra3pl. Hedth u €€ nmpoucxoxaenue. CriocoObl nepepaboTKu HEPTH:
NEeperoHKa, KPeKUHT (TepMHUYECKUM, KaTalIuTHUeCKui), mupoiu3. [IpoayKTel
nepepaboTku He(pTH, WX TPUMEHEHHE B MPOMBIIJIEHHOCTH U B OBITY.
KameHHbI# yroib ¥ IPOYKTHI €ro nepepadboTKu

KPICJ'IOpOI[COI[Cp)KaH_II/IC OpTaHU4YCCKUC COCAMHCHU A

[IpenenbHbple OMHOATOMHBIE COHPTHI. MeETaHON ¥ JTAHON: CTPOCHHE,
dbuznyecKkue U XMMHUYECKHUE CBOWCTBA (PEAKIMU C AKTUBHBIMH METallJIaMH,
raJIoreHOBOJIOPOAaMH, TOpeHHE), MpuMeHeHHe. BoaoponHble CBSI3U MEXKAY




MOJIEKYJIaMH CIUPTOB. J[eHCTBHE METAHOA U 9TAHOJIA HA OPraHU3M Y€JIOBEKa.
MHoroaromusle  COUPTBL. OTWICHIVIMKOJAb W  TIMUEPHH: CTPOEHHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAas peaklusl HA MHOTOaTOMHbIE cIUpThI). JleiicTBue Ha
opraHusMm 4denoBeka. [I[puMeHeHne rimueprHa U STUICHTIIMKOIIA

3.2

3.3

@DeHoN: CTPOSHHUE MOJICKYIbl, (QU3WYECKUE U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth denona. [Ipumenenue penomna

Anpaeruapl W KeTOHbl.  DoOpMallbJeTH]l, aleTAIbJICTH]: CTPOCHHE,
¢u3nveckue M XUMHYECKHME  CBOWCTBAa  (pEakIMW  OKUCICHUS U
BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKIUH ), TTOJIYYCHUE U IPUMEHEHHE

3.4

3.5

3.6

4.1

OnHOOCHOBHBIE IIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U YKCyCHast
KHCJIOTBI: CTpOeHHE, (PU3MUECKUEe U XUMHUECKUe CBOMCTBa (CBOMCTBA, 00MIMe
JUI KJjlacca KHUCIOT, PEeaKnus STePU(HKAINK), MOTy4YeHHEe U NPUMEHEHHE.
CreapuHoBass M OJI€MHOBAas KUCJIOTBl KaK IPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE

Crnoxnble 3Qupbl Kak IPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['maponus
CIOXHBIX 3¢upoB. Kupel. ['maponu3 xupos. IlpuMeHeHne KUpOB.
buonoruueckas posb )KUPOB

VYraoeBoasl:  cocraB, KiaccupuKalus ~— yriieBOAOB  (MOHO-, JAHU- U
nosmcaxapupl). [IOKo3a — MpocTeHIwiAi MOHOCaXapua: OCOOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (pU3HUeCKue U XMMHUYECKHE CBOMCTBA (B3aMMOAEHCTBHUE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHMayHBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTraHoBieHUE, OpOXKEHUE TIIIOKO3bl), HAXOXKICHNUE B MPHUPO/IE,
npuMeHeHue, Ouosorudeckas poib. DotocuHte3. Dpykrosza Kak H30MEp
roko3pl. KpaxMan u nesunonioza kak IpupofHble nonaumepsl. CTpoeHue
Kpaxmajia M LeJulrosio3bl. Pu3nyeckue M XMMUYECKHE CBOWCTBA Kpaxmala
(ruaposan3, KauecTBEHHas peakiysi ¢ HOJ0M)

A30Tc0z[ep>Ka1uHe OpTaHU4YC€CKUC COCANHCHUA

AMUHOKHCIOTHI Kak aM(pOTepHble OpraHndeckue coequHeHus. @uznyeckue u
XMMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonornyeckoe
3HA4EeHHE AMUHOKUCIOT. [lenTuael

4.2

benkn kak nOpuUpOJHBIE BBICOKOMOJEKYJSpHBbIE coenuHeHus. llepBuuHas,
BTOpPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBAa OENIKOB:
TUIPOJIN3, A€HATypallks, KaYeCTBEHHbIE PEAKIIMH Ha OEJIKU

BBICOKOMOJIEKYIIIPHBIE COEIMHEHUS

5.1

5.2

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX COGﬂHHCHHﬁI MOHOMCD,
MmoJIMMeEp, CTPYKTYpPHOC 3BCHO, CTCIICHDb MmoJIMMEpur3alinum, CpCaHgAa
MOJICKYJIApHasd Macca. OcHOBHBIC METOJbI CHUHTE3a BBICOKOMOJICKYIISIPHBIX
COCI[I/IHCHI/II‘;I — noJiMMepus3anus U NOJIMKOHACHCAIUA

SKCHepI/IMCHTaHBHBIC MCTOABI HM3YUCHUSA BCIICCTB W HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHE C 06pa3uaMI/1 MNPpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
mIacTMaccC, Kay4dyKoB. HOHy‘ICHI/IC CUHTCTHUYCCKOI'O KaydyKa U PC3UHbI
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Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

XUMUYECKUU 3yeMeHT. AToM. Sapo aroma, U30TONbL. DJEKTPOHHAsS
000J104YKa. DHEPreTHYecKre YpOBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-,
d-anemenTbl. OCOOCHHOCTH paCHpee/ieHHs 3JIEKTPOHOB MO OpOHUTaIsIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHAS KOHPHUTypaIus
aTOMOB

[Tepuonnueckuit 3akoH u [lepuoanueckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
cucTeMbl XumMuyeckux aemMeHToB J[.M. MenaeneeBa ¢ COBpeMEHHON Teopuei
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XHUMHUUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM U
nepuoiaM. 3Ha4eHUE MEPUOJUISCKOTO 3aKOHA B Pa3BUTHUU HAYKHU

1.3

14

1.5

1.6

1.7

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHYECKOW CBSI3U
(KoBajJIcHTHAsl HEMOJISIpHAs W TOJIApHAs, WOHHAsA, MeTayuinyeckas). VOHBI:
KaTHOHBl M aHUOHBI. MexaHu3Mbl 00pa30BaHWs KOBAJEHTHONW XWMUYECKOU
cBs13U (OOMEHHBIN U JJOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBs3b

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CTeneHb OKUCICHUS

BemectBa MOJIEKYJIpHOTO U HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
IOCTOSHCTBA COCTaBa BEHIECTBA. THIBI KPUCTALIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA KPUCTAUIMYECKOM pPELIETKH.
[TonsiTue o nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas 1011 BEILeCTBa B pacTBOpE

Knaccudukanus HEOPraHUYECKUX COCIMHECHMUI. Homenkiarypa
HEOPraHUYECKHUX BEILECTB

Xumuyeckas  peaknus. Krmaccudukamuss — XUMHUYECKHUX — peaklMid B
HEOPraHUYeCKOW W OpPraHWYECKOW XHMMHH. 3aKOH COXPAaHEHMUsSI MaccChl
BEILIECTB, 3aKOH COXPAaHEHUs W MPEBPALICHUS SHEPIrUU IPU XUMHUYECKUX
peaKkuusx

1.8

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

1.10

1.11

O6patumbie peakiuu. XUMUYECKOe paBHOBecHe. DaKTOPHI, BIUSAIOMINE Ha
COCTOSIHME XUMHUYEeCKOro pasHoBecus. [Ipunnun Jle I1larense

Dnexktponutnueckas auccouuanus. CuibHble U crnaldbie ekTponuTsl. Cpena
BOJIHBIX PAcCTBOPOB BEINECTB: KHCJas, HEUTpajbHAs, IIeiovHas. Peakmuu
HOHHOT0 OOMEHa

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
Heoprannueckas xumust

2.1

2.2

Hemeramnsl. [lonmoxkenune HemeramnoB B llepuoamdeckoid  cucteme
xumuueckux sneMeHnToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIHSI HEMETAJUIOB (Ha MpUMepe
KHCJIO0poAa, cephl, pocdopa u yriepoza)

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJOreHOB, CEepbl, a30Ta,
dbochopa, yraepoma U KpeMHHMs) U HMX COEAUHEHMH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue
BXHEHIITNX HEMETAJIOB M X COEIMHEHNH

2.3

Mertamnel. [lTonoxenune meramnoB B Ilepuonndeckoi cucremMe XUMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DIEKTPOHHBIX




2.4

2.5

3.1

3.2

3.3

00oJ04eK aToMoB MeTayioB. OOmme Qu3NYEecKue CBOWCTBA METAJUIOB.
CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUH PsiJi HATPSYKEHUI METaJIJIOB

XHWMHYECKHE CBOWCTBA BAXKHEUIIMX METAIOB (HATPUM, KA, KaJIbIIHMH,
Mar"uii, aJlOMUHUHN, [IMHK, XPOM, KeJIe30, Me/Ib) U UX coeanHeHud. Oomume
CIOCOOBI MOJTYyYCHUsI METAILIOB. [I[puMeHeHHE METAIIOB B OBITY U TEXHHUKE

I'enetnueckas CBA3b HCOPTraHU4YCCKUX  BCHICCTB, MNPUHAMICKAINIUX K
Pa3JIMIHBIM KilaCCaM

XUMUS U )KA3HDb

Ponp xumun B oOecrieueHUH SKOJIOTHYECKOM, YHEPreTUYECKON M THIIECBOM
0€30MacCHOCTH, pAa3BUTHH MEAWIMHBL. [loHATHE O HAy4YHBIX METOJax
MTO3HAHMS BEIIECTB M XUMHYECKUX PEaKIHil

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPHHIMIAX  TPOMBIIUIEHHOTO
MOJTyYEHUs] BaXKHEUIINX BelecTB. UeoBeKk B MUpPE BEIIECTB U MaTEPUAIIOB:
BaKHEHIIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepUabl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepUalbl sl SJIEKTPOHUKH, HAHOMATEpUaIbl,
OpraHUYEeCKHEe U MUHEpAIbHbIE YIOOPEHHUS

XuMusi W 3[0pOBbE 4YeNOBEKa: MpaBUjia HCIHOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuja O€30IIaCHOTO HCIIOJIb30BAHUS IPErapaTroB ObITOBOMN
XUMHH B IOBCEAHEBHON )KU3HU

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

 Xumusa. 10 xmacc. T'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A.

AximonepHoe o6miectBo «M3aarenbctBo «lIpocBemenne»

o Xumusa. 11 xmacc. I'abpumensta O.C., OctpoymoB WN.I'., Cnagkos C.A.

AximonepHoe o6miectBo «M3marensctBo «lIpocBenenue»
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