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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIiiero o0pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DegepaqbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XuUMHUs» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
@denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, |
OCHOBHBIX ToNOKeHHi «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsoxkenune IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONPENEICHUIO
oO1mielt crpaTteruy 00y4deHus, BOCIUTAaHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumush» ais 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenryanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHUs, pPe3yibTaToB OOydeHHss W TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM OSTalloOM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTU KacaroTcs
MO3HAHUA 3aKOHOB IIPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYpbI
YeloBeKa, a TakKKe JSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBIO M TNpUpPOJHOW cpede. Peanusyercs xumuueckoe o00pa3oBaHUE
oOy4Jaronmxcs Ha ypoBHE CpeAHero o0iiero oOpa3oBaHus CPEACTBAMU YYEOHOIO
npeaMera «XUMHUSD, COJIEp)KaHHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XHMHH C YYETOM CHenu(PuKA HAyKH XUMUW, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MATEPHAIbHOW KU3HM OOIIECTBA, a TaKKe C Y4ETOM
oOumMx 1eaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oduero oopasoBanus B Poccuiickoit @enepanuu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOYyI0 posib B
COBPEMEHHOW ITUBUJIM3AIINK, B CO3JaHUM HOBOW 0a3bl MaTepUaNIbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOMW BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE TMOHUMAHMSI
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aUMOJIEUCTBYSI C APYTUMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOH KYJIbTYPbI, HEOOXOUMBIM yCIIOBUEM YCIIEITHOTO
TpyJla W KM3HU KaxJI0ro ujieHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATEeNbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HANpaBJIC€HA Ha pEIICHUE
IJIO0AIBHBIX TPOOJIEM YCTOWYMBOTO PpA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBerctBUM C OOIMMHU LEISIMH M TPUHIMIAMU CPEAHEro OOIIEro
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpPOBEHB
W3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJIKEHHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisifoliuMu ~ IpeAMeTa  «XUMHS»  SBISAIOTCS  0a30Bble  KYypChl —
«Opranuveckas xumus» u «OOmas M HEOpPraHUYECKas: XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa
3HAaHUU MO0 HEOPTaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUUN W3 OOIIeH XUMHH) U
OpPraHu4ecKor xuMuu. GOpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera oOecreuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOTr000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHu4eckas XuMus» copmMupoBaHa B MporpamMme 1O XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K W3Yy4YCHHIO Yy4eOHOro MmaTrepualia U 00yCJIOBIJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHMM  Ha  ONpeAesIEHHBIX
TEOpPETUYECKUX YypoBHAX. Tak, B Kypce OpPraHMYeCKOM XHMMHUU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKHX U BJIEKTPOHHBIX
Npe/CTaBIeHUd O CcTpoeHuu BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YTIJIEBOJOPOJOB JO CJIOXKHBIX OMOJOTHUECKHU
AKTUBHBIX COCIWHEHUW. B Kypce OpraHM4ecKkod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHBIC
NPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tox HOBBIM yTIOM 3peHUsT B TpeaAMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpUBAETCs M3YyUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero ooOpa3oBaHuUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHUE CBEIEHUS O BElIecTBaX U
XUMUYECKOW peakiuu. Tak, B yacTHOCTU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD) OOYyYaroMMMCsl TPEAOCTaBISICTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOMOJOTHYECKUX TO3UIUH,



rIIy0)Ke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIHMA OSTOTO 3aKoHAa — OT
00001Iaromen 10 00BSICHSIONIEH U IPOTrHO3UPYIOIICH.

Enunas cucreMa 3HaHUMN O Ba)XKHEHMIIMX BEIIECTBAaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W NMPUMCHCHHH, a TaKXKE O XUMHUYCCKUX PEaKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMPOTEeKaHWsl momojHseTcs B Kypcax 10 m 11 xmaccos
AJIEMEHTaMHU COJIEP’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUNH U TPHUKIATHON
XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT NOHMMAHHMIO B3aMMOCBSI3U XUMHUHU C
JAPYTUMH HayKaMH, PacKphIBAIOT €€ pojib B IMO3HABATEIHPHOW M TPAKTHYCCKOU
JESTEIHPHOCTA YEJIOBEKA, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K IIPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUNU XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBS3aHHBIX C XWMHEH, KPUTHYECKH OCMBICIIMBATh MHGOPMAIHMIO U
MPUMEHATh €€ IS TIOTIONHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX UCCIIEIOBATENLCKUX 3a/1ad. B 1ieomM copepxanue yueOHOro
npeaMera  «XuUMHUS»  JIAHHOTO  YPOBHS ~ M3yYEHHUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHUe y OOYYAIOIIMXCS MHPOBO33PECHUYECKONW OCHOBBI ISl TIOHMMAHUS
bunocohckux MACH, TaKUX KakK: MaTepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpraHMYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBICHUNA NYTEM OSKCIEpPUMEHTa W
peIICHUS TMPOTHBOPEYMI MEXKTy HOBBIMH (aKTaMHM W TEOPETHUYCCKUMHU
MIPEAMOCHUIKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUU SKOJOTHUUECKHUX MpoOsieM, a
TaKKe MpoOJeM COepeKEHUsI IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JJaHUsI HOBBIX
TEXHOJIOTUI U MaTEepHAJIOB.

B nmmane pemieHms 3agad  BOCIHUTAHUS, Pa3BUTHSA MW COMMAIU3AIMH
OoOyJarommXxcss TPHUHATHIC MPOTPAMMON IO XUMHUW TOJXOIBI K OIPEACIICHUIO
CollepKaHUsI M TOCTPOEHHUS TpEeAMeTa MpeaycMaTpuBaloT (hopmMupoBaHUe
YHUBEPCAIbHBIX Y4YEOHBIX JACHCTBUM, wuMelomuX 0a30Boe 3HAYCHHE IS
pPa3TUYHBIX BHJOB JICATCILHOCTH: pEIICHUS TMpoOJeM, IOWCKa, aHaiu3a H
00paboTku nHpOPMAITIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA TMPAKTUICCKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWsS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPH OMPEICICHUH
CoJIepKaTeNIbHOM XapaKTepUCTUKH I1IeJied W3Yy4YCeHHs MpeaMeTa HamlpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULIMUOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOMN
JESTEIHPHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJAMYECKOW TOUKM 3PEHUS] TAKOM IOAXOJ K OIPEIACICHUIO LENEH H3y4YEeHUs
IpeMeTa SBJISIETCS BIOJHE OMPAaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yYeHHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 ki1.) sBASIOTCA:

e (GopMHpPOBAHHME CHCTEMbl XHMHUYECKMX 3HAHUW Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXKaT KIIOYEBbIC TMOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOEHHUE SI3blKa HAYKH, YCBOEHUE M IMOHMMAHME CYIIHOCTU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX ISl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MMOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHH M CIIOCOOOB AESITEIHLHOCTH, CBA3AHHBIX C HAOIIOJACHUEM
U OOBSCHEHHMEM XHMMHMYECKOTO OHKCIEPUMEHTa, COOJIIOACHUEM IpPaBUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMH.

Hapsny c atum, conepkartenpHas XapaKTEPUCTHUKA LIEJNEH U 3a7a4 U3y4CHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM MPUOPUTETAMHU B CUCTEME CpejHero obmiero oOpa3oBanus. CerogHs B
OpernojaBaHud XMMHM B OOJiblIEH  CTenmeHW OTAAETCs  MpeArnoYTeHHe
NPAKTHYECKONH KOMIIOHEHTE COJEp)KaHWs OOydeHHUs, OPHUEHTHPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 0011€00pa30BaTebHOM OpraHu3alvy, BIaJCIOLIEro He
HAa0OpOM 3HAHUW, a (PYHKIMOHAIBHOMW TPaMOTHOCTBIO, TO €CTh CIOCOOaMu H
YMEHUSIMUA aKTUBHOT'O TOJYYEeHUsI 3HAHUM WM NMPUMEHEHUsS] UX B PEAbHON KU3HU
JUIS peIIeHus] MPaKTHUECKUX 3a7a4.

B cB3u ¢ 3TUM TIpU U3YYEHUH TIpeaMeTa «XHUMHS» JTOMUHHUPYIOIICE
3HauEHHE MPUOOPETAIOT TAKKE 1IETU U 3a]]a4H, KaK:

ajanTanus oO0y4aroluXxcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY HMPHUHATHUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHne y OOy4yarOUMXcs KIIFOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHHBEPCAIbHOE 3HAYEHUE IS Pa3IMYHBIX BUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHaimmu3a U o0paboTKu MH(OpMaIuHy,
HEOOXOIUMBIX JUIsI TPUOOPETEHHUs] ONBITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHWW XHMHH, a TaKXKe [JIs OLEHKH C MO3UIUi
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIB30BaTh
COBpEMCHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl IOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUYIECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIINXCSI ACCOLIUMATUBHOTO U JIOTUYECKOTO
MBIIJIEHUS, HA0JI01aTeTbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHUU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHUE Yy oOOydYarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XHMMHH, €€ BAXKHOW pOJIM B PELICHUWU TI00adbHBIX MHpoOsieM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepexHOTrO
OTHONIIEHUS K TPHUPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
UCIIOJIb30BaHUS TOJIYYEHHBIX 3HAHUW JJs1 MPUHATAS TPAMOTHBIX pEUICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHoM maHe cpemHero oOmero oOpa3oBaHUS MPEAMET «XHUMUS
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeIMETHON oOnacTu «EcTecTBeHHO-HayuYHBIE
PEeIMEThBD.

OO11ee yncao 4acoB, OTBEAEHHBIX JUIsl U3YUEHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmiero oopa3zoBaHus, coctaBisger 68 dacoB: B 10 xmacce — 34 gaca (1
yac B Hefienro), B 11 kinacce — 34 gaca (1 gac B Hezienio).



COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

IIpeameT opraHnYeCKOM XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenuHeHuid A. M. byTtiepoBa, €€ ocHOBHbIE MookeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BemlecTB. [omosyorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenue o kinaccupuUKaMK OpraHnyeckux BeuniecTB. HoMmeHknarypa
OpraHMYECKUX COEIUWHEHUU (CUCTEMaTHUYecKas) W TPUBUAJIbHBIE HAa3BAHUS
BAXHEUIIINX MPEJICTABUTENEN KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBPALLCHUMN:
O3HAKOMJIEHHE C 00pa3llaMu OpraHMYEeCKHUX BEIIECTB M MaTepHajlaMd Ha MX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
[pY HarpeBaHuu (MJIaBjieHUe, OOyTrIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMH psAn. MeraH W dTaH —
NpocTeillie NPEACTaBUTENN aJKaHOB: (PU3MUYECKHME W XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIlleHUsT M TOPEHHs), HAXOXKAECHHWE B MPUpOJE, MOJIyYEHHUE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIA psii. DTHIEH U MPOIUIIEH —
npocTeilline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy THAPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATAlUH, OKHUCICHUS WU
MOJIMMEPU3AIIIH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MerunOyragueH-1,3: cTpoeHue, Ba)KHEHIINE
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IlomydyeHne CUHTETHYECKOTO
KaydyKa W pE3HHBI.

AJIKHAHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUH psill. AUETUIIeH
— TMpPOCTEHIINHA TPEACTaBUTEIh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUSA, TaJOr€HUPOBAHU, THIpaTallly,
TOpPEHMST), IOJTYUYEHUE U IPUMEHEHHUE.

Apensbl. bensoin: coctaB, cTpoeHue, (PU3NYECKUE W XMMHYECKHE CBOICTBA
(peakuuu rajJloreHUpOBaHUs U HUTPOBAHMS), MTOIYYEHUE U NPUMEHEHue. Tonyon:
cocmas, cmpoeHue, @Quauueckue U  XuMUuecKue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NOLyYyeHue u npumeHnenue. TOKCUUHOCTb



apeHoB. ['eHeTnueckas CBs3b MEXAY YIJEBOJAOPOAAMH, NPUHAMICKAINIUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKH YTriaeBOAOpOAOB. I[IpUpoAHBIi Ta3 W MOMYTHBIE
HedTauble ra3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaluTH4ecKuil), nuponu3. [Ipomykrsl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIi
yroJib ¥ MPOAYKTHI €ro MepepadoTKU.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMs] BEIIECTB M HX MPEBpAIlCHUN:
O3HAKOMJICHHE C O0Opa3lamMu IIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Hedpts» u  «Yromp», MOAECTUPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HOMPOU3BOAHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Borlunciennss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTA PEAKIMH [0 M3BECTHBIM MAcCCeE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MTPOYKTOB PEAKLIUN).

Kuciopoacoaepskamue oprann4yecKue coeJMHeHus

[IpenenbHble OQHOATOMHBIE COHPTHL. METAaHOI U 3TAHOJN: CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOMCTBa (peakluuh C aKTUBHBIMU MeETaJlJlaMu,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpUMEHEHUEe. BoaopoaHble CBS3UM MEXIY
MOJIEKyJIaMU CIIUPTOB. [[elicTBuEe MeTaHOJa U ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  COMPTHL. IDTWICHIJIMKOIb W  TJIMIEPUH: CTPOCHHUE,
¢u3nUeckue W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO MIEIOYHBIMU
MeTaJlJITaMU, Ka4eCTBEHHAs peakivsi Ha MHOroaTOMHBbIE cnupThl). JlelicTBue Ha
opraHusM yenoBeka. [[puMeneHre rmunepuHa u STUICHTJINKOIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (U3NYECKUEe W XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenne gpenona.

Anbaeruapl U kemownwvl. DoOpManbIETHUl, alETAIBJICTU. CTPOCHHUE,
(bu3MYecKue W XUMHYECKHE CBOWCTBA (PEaKIMU OKUCIEHUS W BOCCTAHOBJICHWSI,
KaueCTBEHHBIE PEAKIIMH), OTyUYCHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBA (CBOICTBA,
oOmue i Kiracca KUCIIOT, Peakius dTepuduKaIiim), MoTydeHue U MpUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBHE.

CnoxHble >(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['muaponus
coxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buomornyueckas
POJIb JKUPOB.




VYrneBompl:  cocTaB, Kilaccu(uKamus — yriieBogoB  (MOHO-, JU- U
nonucaxapuabl). [roko3a — mpocTedmii MOHOCaXapul: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOWMCTBa (B3aMMOJEHCTBUE C
ruapokcuom Meau(ll), oxucneHue aMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pyKTo3a Kak H30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHre Kpaxmaia U
netono3bl.  dusnyeckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THUIpOJIu3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NPEBpallCHUMN:
npoBeJieHHe, HaOJIOJCHUE W ONHCAHME JEMOHCTPALIMOHHBIX OIbBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBEHHbBIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroaroOMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumojnelcTBHE Kpaxmajia C HOJIOM),
MPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHUCIIOTHI.

PacuérHble 3anaumn.

Bolunciennss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIEeCTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECCTB WU MPOAYKTOB PEAKIINH).

A3oTcoaeprKalme OpraHu4ecKue COeTMHEHMSL.

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHuyecKkue coenuHeHus. Ouznueckue
U XMMHUYECKHE CBOMCTBa aMHHOKHUCIOT (Ha mpUMepe riuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak npupogHbIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuunas,
BTOpPHYHA W TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECIIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMsS] BEIIECTB M HUX MPEBpAIllCHUN:
HaOJIFOZICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIINK OCIIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AIUU, CPEIHSS MOJICKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUNA —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHCAIHSI.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMs] BEIIECTB M HX MPEBpAIlCHUN:
O3HAKOMJICHUE C O00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAy4HBIX MOHATHMI, TaK U MOHATUH, ABJISIOLIUXCA CUCTEMHBIMU IJISI OTHEIBHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiIacCUpUKaIUs, IEPUOTUIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

®u3uka: MaTepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
DHEPTreTUYECKUN YpPOBEHb, BEMIECTBO, TEJIO, OOBEM, arperaTtHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OETKH, YTJIEBOJbI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIC MOPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHOnorus: NHUILEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHUE MPENapaThl, MaTEPUAIbl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000yI0uKa. DHEPTreTUUECKre YPOBHH, TMOJAYPOBHH. ATOMHBIE OpOWUTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHusl 3JEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. IIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

Ilepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEpUOAUYECKOrO 3aKOHA M Ilepmoandeckon CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBOWCTB XHWMHMYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM HPOCTBIX M CIIOXKHBIX BEIIECTB MO TpyHIaM M TEpHOJaM.
3HauyeHHE NEPUOJINYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbl XUMHYECKOW CBA3U
(koBasieHTHasi HEMOJsipHas W TOJSpHAs, UOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsi3M (OOMEHHBIH W JOHOPHO-
akienTopHblil). Bogoponnas cBs3b. BaleHTHOCTh. DHEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHHs. IOHBI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BELIECTB OT TUIA KPUCTALIMUYECKOU PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10JIs BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Howmenkiarypa
HEOPraHWYECKHUX BeHeCTB. ['eHeThdeckas CBsI3b HEOPTraHWMYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Kiaccudukamuss — XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUM TPU XUMHUUYECKUX PEAKIIUSX.

CKopocTh peakluu, €€ 3aBUCUMMOCTb OT pa3iu4YHbIX (hakTopoB. OOpaTHMbIe
peakunu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIE U cadbie 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIasl, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NPEBpallCHUMN:
neMoHcTpanus Taonui «Ilepuogudeckas cucrema xuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMMUCAHUE JIEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa30KeHUE MEePOKCUAA
BOJIOpPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUd HOHHOTO OOMeEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3nIuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKIIUN.

Pacuérnspie 3anaun.

Pacuétel 1O ypaBHEHMSIM XHMMHUYECKHX pEaKkuudil, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IOHATHS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeranner. Ilomoxxenne HemetaiuioB B lleproamyeckon  cucreme
xumuueckux saeMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®uU3UYECKHE CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETa/UIoB (Ha Mpumepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XHUMHUYECKHE CBOWMCTBA BaKHEHIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrimepoga U KpeMHHS) U HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpyuMeHeHnEe BaXXHEUIIINX HEMETAJUIOB U UX COCIUHEHUM.



Meramisl. [lonoxenue meramnoB B [lepuoanyeckoil cucteMe XUMHYECKHX
sanemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue Qusnyeckue cBoicTBa MeTauioB. CIUlaBbl METAILIOB.
DIIEKTPOXUMHYECKUI PSJI HANIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX META/UIOB (HATpPHUH, KaluM, KaJlbIIUMH,
MarHui, alFOMUHUN, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonxyyeHus: MetauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpAIllCHUIN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0Opa3IlOB HEMETAIJIOB, pPEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHJA ATIOMUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BeliecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OTHO
13 BEILLIECTB UMEECT IPUMECH.

XuMHA 4 )KU3Hb

Ponp xuMuu B 0O€CreYEHUM SKOJIOTUYECKOM, PHEPreTUUEeCKON W MHUILEBOM
0e30macHOCTH, Pa3BUTHH MEAWNHUHBL [loOHSATHE O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKLHMOHHBIE MAaTe€puasbl, KpPAacCKH, CTEKJIO, KepaMHKa,
MaTepuaibl Uil 3JEKTPOHWKH, HAHOMATEPHUANIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT W 3I0pPOBbE YEJIOBEKA: MPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XMUMHH
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3EM MNpU  HU3YyYEHUM  oOlel
HEOpPraHn4eckord xuMuM B 11 Kilacce oCylIeCTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOLIUX EeCTECTBEHHO-HAYYHbIX TIOHSATHM, Tak M TMOHATUH, SBISIFOIIUXCS
CHUCTEMHBIMU JJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAY4YHBIM (DAaKT, TUMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KiIacCUPUKaLUsi, TMEePUOJUYHOCTh, HAOJIIOECHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuKa: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEIIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHHME BEIIEeCTBA, (PU3MUECKHE BEIMYMHBI U €IUHHIIBI UX
HU3MEPEHUS, CKOPOCTh.

buomorus: kineTka, opraHm3M, SKocHcTeMa, Owmocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MuHepanbl, TOpHBIE MTOPOJIbI, MOJIE3HBIE UCKOIAEMbIE, TOTUIMBO,
pecypchl.

TexHonorus: XUMHUUECKasi MPOMBIIUICHHOCTh, METAJUTYPIHs, MPOU3BOICTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIbLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOy4alolMMHUCSl MPOrpaMM CpeAHEro o0Imero o0pa3oBaHUA (JUYHOCTHBIM,
METanpeIMETHBIM W NpeaMeTHbM). HaydHo-MeTronuueckold OCHOBOW UL
pa3pabOTKH IJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS MPOrpaMM CpPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBHHM C CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMs NpEeIMETa «XHUMHS» Ha YpPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOIPEEICHUIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUHN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalolUuXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIMMH LEIO0CTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4ME MPABOCO3HAHUS IKOJIOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IpeAMETa «XHUMHsD» JOCTUTArOTCs B
€AMHCTBE YYEOHOW M BOCIUTATEIbHOM JESATENIBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W [paBWIaMHU  [OBEICHHUS, CIHOCOOCTBYIOLUIMMH  IIpolEeccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
o0yyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHSD»  OTPAKAOT
Cc()OPMUPOBAHHOCTh ONbITA I[O3HABATEIBHOM W TMPAKTHYECKON JEeATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCSA CBOMX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax U IMpaBUWIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATEIBHBIX 3a/1ay, BBHIMOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITENHHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOI'O OTHOLIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHOM XUMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U TPAKTHIECKOTO
MIPUMEHEHUSI XMMUU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PE3YJbTaT
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MMOCTOSTHHOT'O TPYyJa YUEHBIX U IPAKTUKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHBOB B MOJY4YEHUU U MOCIEAYIOUIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHAMAaTh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHIIECH C
MO3UIIMI HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHWE MOCJIEACTBUN 3THUX
OCTYTKOB;

4) popMupoBaHKs KYJbTYPHI 310POBbS:

MOHUMAHUS [EHHOCTEH 3M0poBOTO W Oe3zomacHOTO o0Opasza JKW3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOoicHUsT TpaBwil 0e30MmacHOro oOpallleHHus C BEHIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MMOHMMAaHUSl LEHHOCTH TPaBWJ HWHJUBUAYAIBHOTO U  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUs
aJIKOro0Jisi, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHU NPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IndyHOIro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUIN 10 XUMUHU;

YBaXEHHUS K TPYLY, JHOJIAM TpyAa U pe3ybTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHAMBUAYAJIBHOH TPaeKTOPHUH
oOpa3oBaHus, Oyaymied mpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) ’K0JI0TN4eCKOro0 BOCIIUTAHUSA:

HKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOLIEHHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUSl TIOOANBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM, BIUSHUSA
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COILIMAIBHON CPEJIbI;

OCO3HAHHUSI HEOOXOJUMOCTH WCIIOJIb30BAaHUS JOCTHKEHUM XHUMHH IS
pELIEHNS BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUN, NPUHOCAUIUX BpEI OKPYKAKOLIEH
MPUPOJHON Ccpelie, YMEHHsSI MPOrHO3UPOBATH HEOJArONPUSTHBIE 3KOJIOTMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJM4usl PA3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CHenUPUKA XUMUU KaK HAyKH, OCO3HaHHMS €& poiu B
(GOpMHpPOBaHUM PALMOHATBHOTO HAYYHOI'O MBIIUJICHUS, CO3JaHUU IIEJIOCTHOTO
MpEACTaBICHUs 00 OKpPY)KAalOUIEM MHUpE KaK O €IMHCTBE MPUPOJAbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHSI;

yOexXKIEHHOCTH B 0COOOM 3HAUMMOCTM XUMHUU JUII  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpPABICHHOCTH W BAXXHOW pOJIK B
CO3/1aHUU HOBOHM 0a3bl MaTepHaIbHOM KyJbTYpPHI, pEeLICHUH TTT00aIbHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, YIHEPIETUUECKOM, NUILEBON U
HKOJIOTHYECKON 0e30IacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUMN
YCHEIIHOTO0 TPpyAa U SKOJOTMYECKH KOMQPOPTHOM IKHM3HM KaXKIOrO 4JieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



MoJy4yaeMble 3HAHUA ISl aHATU3a U OOBSICHEHHUS! SIBICHUM OKPYXaIOIIEero Mupa u
MIPOUCXOSIINUX B HEM U3MEHEHU, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4yHbIX (DaKTOB U MMEIOUUXCS JAaHHBIX C LEJIbI0 MOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIONb30BAaTh XUMHYECKHE 3HAHHS IS
pelIeHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBAHHMIO H
caM000pa30oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW 10 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMU;

MHTEpEca K 0COOCHHOCTSM TpyJAa B pa3iudHbIX chepax npodeccuoHaIbHOM
NEeSTENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHUS y4eOHOrO IpenMera «XUMUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUYMMble A (OpMUpOBaHUS ~ MHUPOBO33pPEHUS  OOyYarouIuxcs
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE TOHATHUS, OTPaKalolIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeuu(uKy METOJOB IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHUS, SIBICHUE,
Ipolecc, CUCTEMAa, HAYYHBIM (paKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHNE, HAOIIOICHIE, N3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHHUBEpCalbHble yuyeOHbIE NEHCTBUS (MO3HABATEIbHBbIE, KOMMYHUKATUBHBIC,

PETyJISTUBHBIE), oOecreynBaroIme (dbopmMupoBaHue GyHKUIHOHATBHOU
TPaMOTHOCTH M COIIMAIEHOM KOMITETEHITNH 00YYaroIInXCsl;
CIIOCOOHOCTH o0yyaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHHMS U YHHUBEpCAJIbHBIE YUEOHBIC
JNEVCTBUSA B IIO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

OBJajenue YHUBEPCAJIbHbIMHU Y4eOHbIMH NMOo3HABaTeJbHbIMHU
JeliCTBUSIMMU:

1) 6a30Bble JJOru4YecKue JaeucTBusi:

caMOCTOSITeTbHO  (hopMynMpoBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEILHOCTH C TOCTABJICHHBIMU EJISIMH;

UCIOJIb30BATh TPU OCBOCHUU 3HAHWUW NPUEMBI JOTUYECKOTO MBIILIICHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U1 OOBSICHEHHS OTIEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpAaTh OCHOBaHMSI M KpUTEPUM Ul KJIacCU(UKALMM BELIECTB U
XUMHUYECKUX PEaKIIU;

YCTaHABIMBAaTh MPUYMHHO-CIECJCTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYX AEHUSA (MHAYKTUBHbBIE, JAECIyKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHUHU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKHI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakuuy — IpU PEUIEHUM YYEOHBIX I103HABATENIBHBIX W NPAKTUYECKUX 3a/ad,
IIPUMEHATh Ha3BaHHBIE MOJEIIbHBIC NIPEICTABICHUS ISl BBISBICHHAS XapaKTEPHBIX
[IPU3HAKOB U3y4YaEMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCIIe0BATEIbCKUE 1eHCTBHUSA:

BJIAJICTh OCHOBAMM METOJOB HAay4YHOIO NO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKiuu;

(GopMyJIMpPOBATh LIEIH U 3a/1a4l UCCIEA0BAaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIHPOBAaHHBIE BOIMPOCHl B KAaYeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIaJCTh HAaBBIKAMHU CAMOCTOSITENIBHOTO IIJJAHUPOBAHMS M IIPOBEICHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLUIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOAO0M
Ipolecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyJIHpPOBaATh
00001IeHHS ¥ BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/ad, NPUMEHEHUIO pPa3IudHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4IHO-
NOMYJIsIpHAsl JUTepaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcsl MHTEpHETa), aHaIUM3UpOBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPEACTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 51
HENPOTUBOPEYUBOCTD;



(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE |
orbope wHPOpPMAIUM, HEOOXOAUMOW IS BBINIOJTHEHUS YYEOHBIX 3a1a4
ONpeNeNEHHOrO TUIIA;

MpUOOpETaTh OIBIT MCIOJAB30BaHUS HHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopManmu (cxembl, rpaduKH, TMarpaMMbl, TAOIUIbI, PUCYHKHU U APYTHUE);

WCIIOJIB30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON WHPOpMANHe: TPUMEHSATh MEXIpeaMeTHbie ((U3udecKue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OBiaseHue YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU 1e€HCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOM TEMbI B XOJI€ IMajora W/uiu
JUCKYCCUH, BbICKa3bIBaTh  HJied, (QOPMYJIHpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOTHEHHS TIPEIJIOKCHHOH 3a1a4M;

BBICTYNIATh C TPE3CHTAIMEH Pe3yibTaTOB IT03HABATEILHON NEATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TPU BBHITOJTHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONH padOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, pean3allid y9eOHOTO MPOEKTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX WCCICAOBAHMA MyTEM COTIACOBAHUS TIO3UIUN B
X0J1e 00CYXIeHUSI 1 00MEHAa MHCHUSIMH.

OBy1aieHHe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATEILHO IUUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO
JeATENBHOCTh, Ompenessis e€ Ienu HW 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TMPEIJaraéMblii aJIroput™M JACHCTBUN TpuU
BBITIOJITHEHUM YYeOHBIX M MCCIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (}exTuBHBIN croco0 HMX peueHuss ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYHIECTBIISATh CAMOKOHTPOJb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOAaHaIu3a
U CaMOOLIECHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMUS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHpa, pPOJH XHMHUH B TO3HAHWM SIBICHUMN



OpuUpoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHMH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, aToM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmysa (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, VYIJIEPOMHBIN CKeleT, (YHKIIMOHANbHAS TPYIIIa,
paguKall, U30MepHUsi, U30MEPBL, TOMOJIOTHYECKUN PsJ, TOMOJIOTH, YIJIIEBOAOPOMbI,
KHUCIIOPOJ, U a30TCOJIep)Kalllie COECIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMHHU; MHUPOBO33PECHUECKUE 3HAHMS,
JeXallue B OCHOBE MOHUMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJY4YCHUU U
0€30MacHOM WCIIOIh30BAaHWM BAXXHEHIIINX OPTaHUYECKHUX BEIIECTB B OBITY W
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIE MNPU3HAKUA TOHITHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHM HCIIOJNBH30BATh XMUMHYECKYI) CHMBOJIUKY JUIS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJI OPraHMYECKHX BEHIECTB MJI WILTIOCTPAIlUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh HM3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeAeIEHHOMY
KJIacCy/Tpynme coeluHeHuN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAep Kallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COCAUHEHHUS), JaBaTh WM Ha3BaHHS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHMs OTACJIBHBIX OPraHUYECKUX BEUIECTB (PTHICH, MPOIMIICH, AalleTUJICH,
STWJICHTJINKOJb, TJHIEPUH, (eHoN, (HOpMalIbIETHa, aleTaabJAeThul, MypaBbHHASI
KHUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0J103a, TJIULIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBSA3U B
OpraHUYECKUX COCNUHEHUSAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh yMEHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa aiisa 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3UYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH DPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJICH, MPOIMMJIEH, alleTHUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ, 3TaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (EHOJI, aleTalbJIeTu]l, MypaBbUHAsE U YKCYCHAs KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HHUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOTO
Chipbs (HE(QTh, WTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepPepadbOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEILECTBA WJIU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WU POJYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTh YMEHHMI BIIAJIETh CHUCTEMOM 3HaHUH 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS IS TPUHATHAS PEHICHUN B
KOHKPETHBIX KM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BELIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM M JTabOpaTOPHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBHITIOJNHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ASTWJIIEHA M M3yYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OPTraHUYECKUX
BEILIECTB, JCHATypalus OCJIKOB MpU HArpeBaHWM, I[BETHHIC PEaKIMH OEIKOB) B
COOTBETCTBHHM C TpPaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHUH COOTBETCTBYIOLIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIMIO, TOJy4aeMyl0 U3 pa3HbBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmanuu, HTEpHET U APYTHUX);



chOPMHUPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  TMpaBUjia  DKOJOTHUYECKH
1[€JIECO00Pa3HOr0 TMOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B LETSAX
COXpPAaHEHMSI CBOETO 3/I0POBbA M OKPYKAOUIEH MPUPOJHOU CpEllbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BellleCTB, MoHUMasi cMmbica mokazarens [I/IK, mosicHaTh Ha mpuMepax cHocoObl
YMEHBIIICHUSI W MPEJOTBPAlIEHUsT HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsT 00YYarOIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEHIECTB M
XUMHYECKUX SBJICHUM;

JUISL  cHemlbIX M ClIa0OBUIAUIMX OOyYaroluXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaitns mis 3anmucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHU B TO3HAHUU SIBJICHUU
npupojbl, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €€
(YyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM JI pelIeHUs MPAKTUYECKUX 3a]1a4
1 DKOJOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraOIINE TOHATUA (XMMHUYECKUU 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJICKTPOHHBIC OPOHWTANIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJISIPHBI OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PEIIETKa,
TUNBl  XUMHYECKHX  PEAKIUH, PACTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
BJICKTPOJIUTUYECKAS] JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHAYECKOW pPeaKklMi, XUMHUYECKOEC PABHOBECHE), TECOPUH W 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3akoH J{. M. MeHnneneena,
3aKOH COXPAHEHHS] MAacCChl BEHIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
MpU XUMHYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM SI3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIC)KAIIME B OCHOBE MOHHWMAHUSI NMPUYUMHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HCTOJb30BAaHUU BaAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTUICCKON JISITCIPHOCTH YEIIOBEKa,;



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHaBIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
OINMCAaHUY HEOPraHUYECKUX BELIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM MCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY JIJIsi
coctaBieHuss (GOpPMYJ BEMIECTB H YPAaBHCHMA XUMHYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJCIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTb, HETAIIEHASI U3BECTh, TUTHEBAS CO/A, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIMPEACIATh BaJCHTHOCTD M CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAasi, MOHHAs, METAJUIMYECKas, BOJIOPOAHAS) B COCAMHEHUSX, THI
KPUCTANIMYECKON PEeIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAas, METAJJIMYECKAs), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUUI yCTaHaBJIMBaTh [IPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNPENeNEHHOMY KJaccCy/TpyIe
COEIMHEHUH (MPOCTHIE BEMIECTBA — METAIbl 1 HEMETAJIIbI, OKCUJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOIUYECKOro 3akoHa Jl.
N. MenaeneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QyHKIINU;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoanyeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucmoiib3yss MOHATUA «s-, p-, d-
3JIEKTPOHHBIE opOutanmy, «IHEPreTUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMHUYECKUX JJIEMEHTOB U UX COCAWHECHUU
1o repuojam u rpymmnam [lepuoanyeckoun cucteMsl XUMUYECKUX dieMeHToB /1. U.
Menpeneena;

c(hOpMHPOBAHHOCT, YMEHHUW  XapaKTepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHUE I'€HETHUYECKOW CBSI3U MEXIYy HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEArupyrolINX BEIIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTEMEHEW OKHUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peakilny, y4acTUIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIUNA PA3THIHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHUS, IPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;



c(OPMHUPOBAHHOCT, yYMEHUW TPOBOJIUTH PEAKINH, TOITBEPIKIAIOIIHEC
KaUEeCTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX
BEILIECTB,;

c(OPMHUPOBAHHOCTh YMEHHH  PacCKphIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
pEeaKInu OT PA3INIHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUISCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIITHEro Bo3jaeicTus (npuniumn Jle [larense);

cOpPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMHUUYECKHE IPOLIECCHI,
JIeXkKalue B OCHOBE IMPOMBIILUICHHOTO TMOJIYYEHHUS CEPHOM KUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUN 00 OONMX HAYYHBIX MPUHIIUAINAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO TIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH BBIYKMCIECHUS C MCIOJIb30BAHUEM
MOHSATUSI «MaccoBas JI0Jsl BEIECTBa B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
P XUMHUUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe€ WU O0BEMY OJHOIO M3 YYAaCTBYIOIIHMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHS] MACChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCYJIO M JTabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBHITIOJNHATh XUMHYECKHMA
AKCHEPUMEHT (pa3yloKEHUE MEPOKCUAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTropa,
ONpENENIEHNE CpeAbl PacTBOPOB BEUIECTB C MOMOIIBK  YHHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKkIlu,
peaknuu MOHHOTO OOMEHa, KA4eCTBEHHBIC pPEakIuu Ha CyibdaT-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJlay IO
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBUM C TNpPaBHIAMH TEXHUKHU
0e30MacHOCTH MPU OOPAILEHUHU C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
MPEACTABIIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuii U (OpMyIHUpOBATH BHIBOJABI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TONY4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaIuu, IHTepHeT u ApyTux);



chOPMHUPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  TMpaBUjia  DKOJOTHUYECKH
1[€JIECO00Pa3HOr0 TMOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B LETSAX
COXpPAaHEHMSI CBOETO 3/I0POBbA M OKPYKAOUIEH MPUPOJHOU CpEllbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3ICHUCTBUS HA OPTaHU3M YEJIOBEKA;

UIsE OOY4YaIOIIMXCA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JJ0POBbS: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CHETNBbIX M CIa0OBUIANIMX OOyYarolmuXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOYeuHy0 cucTeMy oOo3HaueHuit JI. bpaiins st 3anucu XMMHYECKHX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM duiekTpoHHbIE (LM pPOBbLIE)
Ne ni/mn KonTtpousnsie | IIpakTnueckn
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI e padoThl
Pasznea 1. Teopernueckue 0CHOBBI OPraHUYeCKOM XMMUM
[Ipeamer opraHn4ecKor XUMHH. https://academy-content.apkpro.ru/
1.1 Teopust CTpoeHUST OPraHUYECKUX 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
coeauHeHuii A. M. byrneposa efb16fa49f6a
Uroro no pazneny 3
Paznen 2. YrieBoaopoabl
e e HbLE VIICEOLODOMILL — https://academy-content.apkpro.ru/
2.1 pedt YIICBOROpOX 2 0 0 lesson/258ddc06-ec23-473¢-b3d7-
ATKAHbT ed82fcaddd02
Helbe Le/bHbE VIIEBOLODOLLL: https://academy-content.apkpro.ru/
2.2 pel Y AOPOREL: 6 0 1 lesson/4038171e-4158-4bd1-ae98-
QJIKEHBI, aJIKaIUCHBI, AJIKUHBI 18de]efb9399
https://academy-content.apkpro.ru/
2.3 ApomaTHdecKue yriaeBogopOabl 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feefsd
I1
2.4 PHPOZIHBIE HETOHIHHIH 3 1 0 https:/lesson.edu.ru/04/10
YIJIEBOJIOPOOB U UX MepepaboTKa
Hroro no pazgeny 13
Pazpnea 3. Kucjiopoacoaep:xaniue oprannieckue coeIuHeHusl
https://academy-content.apkpro.ru/
3.1 Crouptsl. DeHon 3 0 0 lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

Anpnaerunbl. KapOOHOBBIE KHUCIIOTHI.

https://academy-content.apkpro.ru/

3.2 C 7 lesson/8664b319-0ba3-4945-b076-
JIOHbIE SPUpEI ch7ae5858b90
https://academy-content.apkpro.ru/
33 YrieBoasl 3 lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0
Uroro no pazneny 13
Paznen 4. A3oTcoaepskaniue opranHnyecKkie coeIuHeHus
https://academy-content.apkpro.ru/
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 lesson/0c608a59-4¢69-4481-839¢-
9205f201b73e
Hroro no pazneny 3
Pa3znea S. BbicokOMOJIERYISIDHBIE COeIMHEHMSI
5.1 IInactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

11 KVIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM u¢posbie
Ne i/m pasA KoHTpobHBI IIpakTHyeckne (itpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsl
Pa3zpnen 1. TeopeTrnueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [leproguyeckuii 3aKoH
1.1 u Ilepuonnueckas cucremMa XMMUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. 1. MenneneeBa
1.2 XHUMHUUYECKUE PEAKLIUU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BEIECTRA. ALHOTO0bpasue 4 0 0 https://lesson.edu.ru/04/10
BELIECTB
Hroro no pasneny 13 https://lesson.edu.ru/04/10
Pa3jnen 2. Heoprannueckas xumusi
2.1 MeTtamnisl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramisr 9 1 1 https://lesson.edu.ru/04/10
C
2.3 BA3H HEOPTaHHHACCIHX 1 OpranuHeciix 2 0 0 https://lesson.edu.ru/04/10
BELIECTB
Hroro no pazgeny 17 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus v :KU3Hb
3.1 XUMUSI U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IIVTAHUPOBAHHUE

AJIKCHOB

10 KIIACC
KoaunuyecTBO YacoB Jlara
Ne dyleKTpOoHHbIE HHU(poBbHIE
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoTbI |
[TpeamMer opraHu4ecKol XUMUH, https://academy-content.apkpro.ru/
€€ BO3HUKHOBEHHUE, Pa3BUTHUE U 1 0 0 lesson/a9f3d191-5ele-4e24-ac02-
3HAYCHHE efb16fa49f6a
Teopust cTpoeHUsT OPraHUuYECKUX https://academy-content.apkpro.ru/
2 coenunennii A. M. bytneposa, | 0 0 lesson/c935a58c-ab0e-4¢59-9dcf-
€€ OCHOBHBIE ITOJI0KEHUS 20517ae4b52e
IIpencrasnenue o
KJ1accu()UKAUU OPraHMYECKUX
https://academy-content.apkpro.ru/
Bewects. HoMeHkinarypa
3 1 0 0 lesson/726e¢099-¢1a9-410f-b8be-
(cucremaTuueckas) u bAcb589acad]
TpUBUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJIKAHBL COCTAB 1 CTDOCHIE https://academy-content.apkpro.ru/
4 ' . P ’ 1 0 0 lesson/258ddc06-ec23-473¢-b3d7-
TOMOJIOTUYECKHH PSJT cd82feaddd0?
MeTan 1 5TaH — IbocTelimme https://academy-content.apkpro.ru/
5 P 1 0 0 lesson/258ddc06-ec23-473¢-b3d7-
MPEACTABUTENH AJIKAHOB cd82fcaddd0?
AJIKCHBL COCTAB 1 CTDOCHIC https://academy-content.apkpro.ru/
6 ot POCHHE, 1 0 0 lesson/403817 1e-4158-4bd1-ae98-
coonctpa 18dc1cfb9399
OTUJIEH U IPOMUIEH —
7 MPOCTEUIIINE MPEICTABUTETN 1 0 0 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

[Ipaktuyeckas padora Ne 1.

https://academy-content.apkpro.ru/

8 «Ilomyuenue sTuneHa u lesson/53¢d2379-2a45-43b1-9167-
HU3yYEHHUE €r0 CBOMCTB) Zebedaf03cel
Ankanuensl. byraauen-1,3 u
9 werunbyraaues-1,3. onyuerne hitps:/lesson.edu.ru/04/10
CHUHTETHUYECKOTO KaydyKa 1
pE3UHBI
AJKMHBI: COCTaB U OCOOEHHOCTH
10 CTPOCHILL, FOMOHOFHI\IFCK%H AL https://lesson.edu.ru/04/10
AnernieH — npocTtermunit
MIPEACTABUTENh AJIKHHOB
BEISHCIIEHES 10 YPABHEHHI0 https://academy-content.apkpro.ru/
11 . lesson/7dada027-8448-418f-b416-
XUMUYECKON pEeaKuu fbaledddab6d
ApeHBL: GEH301 B TOMYOLL. https://academy-content.apkpro.ru/
12 TOKCHUHOCTS apeHoB lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feefd
I'enernueckas cBs3b
13 YIICBOAOPOAIOR, https://lesson.edu.ru/04/10
MPUHAJICKANUX K PA3TUYHBIM
KJIaccam
[IpupoHbIE ICTOYHUKH
YIJIEBOJOPOAOB: MPUPOIHBIN a3
14 Y TIONyTHBIE HE(TSHBIC Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOTYKTHI €€
nepepaboTKu
[IpupoaHbIE UICTOYHUKH
15 YrIEBOI0POAOB: NPHPOMHBII a3 https://lesson.edu.ru/04/10

U TIONYTHBIE HE(TSAHBIC Ta3bI,
He(DTh U IPOIYKTHI €€



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

nepepadoTKu

KonrtponbHas paborta no

16 https://lesson.edu.ru/04/10
paszaeny «YrieBogopOab»
[IpenenbHble OMHOATOMHBIE https://academy-content.apkpro.ru/
17 CIIUPTHI: METAHOJI U DTAHOIL. lesson/5439¢18b-7440-4b61f-bf84-
Bonopoanas cBs3b c04fa471694f
MHOTOATOMHBIC CITHPTH: https://academy-content.apkpro.ru/
18 lesson/461aa9c8-c0ef-4827-a8e5-
STUJICHTIUKOIb U TITULIEPUH d1220bedc826
@DeHOJI: CTPOCHHE MOJIEKYJIBI, https://academy-content.apkpro.ru/
19 (bu3HYeCKre U XUMUIECKHE lesson/649883b8-7c5f-4£16-896e-
CBOWCTBA, IPUMEHEHHUE 10a2278b08f1
T — https://academy-content.apkpro.ru/
20 lesson/8664b319-0ba3-4945-b076-
aneTainbaerun. AeTon cb72e5858b90
OIHOOCHOBHBIE TIPEICTBLHBIE https://academy-content.apkpro.ru/
21 KapOOHOBBIEC KHCJIOTHI: lesson/b4feaa04-3438-4b57-a3ec-
MypaBbUHAsI U YKCYCHasl ba0fe63c0d
[IpakTiueckas paborta No 2. https://academy-content.apkpro.ru/
22 «CBoiicTBa pacTBOpa YKCYCHOM lesson/9834d408-386d-444a-8de3-
KHCJIOTBD) 7efba8b98cdb
CreapuHoBas U 0OJI€MHOBas
23 KHCJIOTBI, KaK IIPEACTaBUTEIIN https://lesson.edu.ru/04/10
BBICIINX KAPOOHOBBIX KHCIIOT
Mpbuia Kak COJIM BBICIIUX
24 KapOOHOBBIX KHCIIOT, HX https://lesson.edu.ru/04/10
MOIOLIIee JEHUCTBUE
CroxHble 3¢upbl Kak https://academy-content.apkpro.ru/
25 MIPOU3BOJIHBIE KAPOOHOBBIX lesson/71ac43f2-a0d4-4945-a0eb-

KHCJIOT. FI/II[p OJIM3 CJIO0XKHBIX

1e59¢d514dof



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/04/10

3¢upoB

Kupsl: ruIpoan3, IPUMEHEHHE,

https://academy-content.apkpro.ru/

26 lesson/71ac4312-a0d4-4945-a0eb-
OMoIOTHYecKast POJIb )KUPOB Le59cd5fAdOf
YrieBodsl: COCTaB,
iy S — https://academy-content.apkpro.ru/
27 lesson/709ce43a-deb6-4281-963b-
MPEeACTaBUTENH: TIII0K03a, 01d2e212d4d0
¢bpykTo3a, caxaposa
28 Kpaxman i neionosa Kak https://lesson.edu.ru/04/10
MPUPOTHBIE TTOTUMEPHI
KonrponsHas padora mo
29 pasAciy https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OPraHUYECKUE COCTUHEHUS
https://academy-content.apkpro.ru/
30 AMUWHBI: METHJIAMUH ¥ aHWJIUH lesson/0c608a59-4¢69-4481-839¢-
9205f201b73e
AMWHOKHCIIOTHI KaK
e ——— https://academy-content.apkpro.ru/
31 lesson/c2f2f3d7-43d1-4873-ace0-
COCTMHEHMSI, NX OMOJIOTHYECKOE 78626009628
3HayeHue. [lenTuasl
benku kak npupoHbIe https://academy-content.apkpro.ru/
32 BBICOKOMOJIEKYJISIPHBIE lesson/c2f2f3d7-43d1-4873-ace0-
COCTUHCHHMSI 78eca6009628
OCHOBHBIE TOHATHS XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10
COEIMHEHHI
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX https:/lesson.edu.ru/04/10

coeguHenuii. IlnactMacchl,



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Kay4yKH, BOJIOKHA
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11 KVIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
N Tema ypoka Konrpoibusbie | IlpakTnuecku Aara tiponsie
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI e padoThbI pecypebl

1 XHUMHUYECKUH IIEMEHT. ATOM. 1 0 0 https://lesson.edu.ru/
DneKTpoHHasi KOHPUTYpallys aTOMOB 04/10
Ilepuoanueckuit 3akoH u [leprnoanueckas

5 CHCTeMa XUMHYECKHUX 3emMeHToB /. 1. | 0 0 https://lesson.edu.ru/
Menneneesa, ux CBs3b C COBPEMEHHOU 04/10
TEOpHEN CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMUYECKUX AIIEMEHTOB U UX

3 COEMHEHUI 1O TPYIIaM U EPUOIAM. 1 0 0 https://lesson.edu.ru/
3HaveHHEe MEPUOANYECKOr0 3aKOHA U 04/10
CHUCTEMBI XUMHUYECKUX 3JieMeHTOB J[. 1.

MeHieneeBa B pa3BUTUU HAYKU
CrtpoeHue BelecTBa. XUMHUUIECKasi CBS3b,

4 e€ BHJIBI; MEXaHU3MBI 00Pa30BaHUS 1 0 0 }(;Z}ols(:)//lesson.edu.ru/
KOBAJIEHTHOM CBsi3M. BogopoaHas cBs3b T
BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.

5 Crenenb okucienus. Bemecrsa | 0 0 https://lesson.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO 04/10
CTPOEHHUS
[TonsiTHE O MUCTIEPCHBIX CHUCTEMAX.

https://lesson.edu.ru/

6 HctrHHBIE U KOJUIOUIHBIE PACTBOPHI. 1 0 0 04/10
MaccoBas J10Jis BEIIECTBa B PACTBOPE -

7 Knaccudukaius 1 HOMEHKIATypa 1 0 0 https://lesson.edu.ru/



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HEOPraHUYECKUX COCIUHEHUM.
I'eneTnueckas CBsA3b HEOPTAHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

04/10

Knaccugukaius XuMHUECKUX peakluii B
HEOPraHUYECKON U OpraHu4eCcKOn
XUMHH. 3aKOH COXPAaHEHMSI MacChl

https://lesson.edu.ru/

0COOEHHOCTH cTpoeHHs aToMOB. O01ue
bu3nIecKre CBOMCTBA METAJIJIOB

8 BEILIECTB; 3aKOH COXPAaHEHHUS U 04/10
IIPEBPALICHMS] SHEPTUU IIPU XUMHUECKUX
peakuusix
9 Ckopoctb peakiun. O0paTuMble https:/lesson.edu.ru/
peakuny. XMMHUYECKOE PABHOBECHE 04/10
[TpakTnueckas padora Ne 1. «Bnusiaue https://lesson.edu.ru/
10 pa3InYHbIX (aKTOPOB Ha CKOPOCTH 04/1 0 -
XUMHUYECKON pEeaKIMm»
ONEeKTPOIUTUYECKAS TUCCOLMALHS.
[Tonsitue o BomopoaHoM nokazarene (pH) Hitoss/lesson.edu.ru/
11 pactBopa. Peakiyu HOHHOTO OOMEHa. 04 /Il 0 -
['unponu3 opraHMYecKux u S
HEOpPraHM4YeCKUX BEIIECTB
OKUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE .
12 peakuuu. [TonsTHE 00 31€KTpOIN3E W
pAacIIaBOB U pacTBOPOB COJIeH
13 KonrponbHas pabota no pasaeny https:/lesson.edu.ru/
«TeopeTnyeckre OCHOBBI XUMUN» 04/10
Mertaniel, X MOJOXKEHHUE B
[Tepuoanueckoit cucreMe XUMHUYECKUX hitns:/lesson.edur/
14 snementoB J]. 1. Menzeneesa u - =

04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUI

https://lesson.edu.ru/

15 .
psA HaIPsDKEHUY METAJLIOB 04/10
XUMHUYECKUE CBOMCTBA BaXKHEUILINX
. N N https://lesson.edu.ru/
16 METAIIJIOB (HATPUM, KaIHid, KaJIbIUil, 04/10
MarHui, AIIOMUHUN) ¥ UX COSAMHEHUI
17 XHUMHUYECKHE CBOMCTBA IIUHKA, XKejle3a U https://lesson.edu.ru/
VX COCOUHEHHI 04/10
13 XHWMHUYECKUE CBOMCTBA XPOMA, MEJU U UX https://lesson.edu.ru/
COEIMHEHHMI 04/10
[Ipaktuueckas padora Ne 2. "Pemenue
https://lesson.edu.ru/
19 SKCIIEpPUMEHTANBHBIX 33]1a4 110 TEME 04/10
«MeTtayey"
Hemerannsl, ux MojaoxeHue B
Ilepnonnueckor cHCTEME XUMHUYECKHUX https://lesson.edu.ru/
20
snementoB JI. . MenaeneeBa u 04/10
0COOEHHOCTH CTPOEHHUSI aTOMOB
®u3nuecKre CBOICTBAa HEMETAIIOB.
https://lesson.edu.ru/
21 AnnoTponusi HEMETauIoB (Ha IPUMEpE 04/10
KHUCIIOpOJIa, cephl, hocdopa u yriaeposaa)
2 XHUMHUYECKUE CBOMCTBA rAJIONE€HOB, CEPhI https://lesson.edu.ru/
Y UX COECIUHEHUI 04/10
23 XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa u https://lesson.edu.ru/
VX COEIUHEHMI 04/10
24 XUMHYECKUE CBOWCTBA yIJIEPO/a, https://lesson.edu.ru/
KPEMHUS U UX COCIMHEHUI 04/10
25 IIpuMeHeHne Ba)KHEUIINX HEMETAIIOB U https:/lesson.edu.ru/
VX COEIUHEHHI 04/10
2% O06o01IeHre u cucTeMaTu3alus 3HaHu i https://lesson.edu.ru/

no teMe «HemeTtamiey. Beruucnenus mo

04/10
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YPABHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKUE PACYETBI

[Tpaktuueckas padora Ne 3. «Pemenune

https://lesson.edu.ru/

27 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1 04/10
"Hemertasnmibt"y
73 KonTponsHas padora o remam |
«Mertamisl» u «HemeTauibhy
Heopranunueckue u opranndeckue
https://lesson.edu.ru/
29 kuciotel. Heopranuueckue u 1 04/10
OpraHUYECKUE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U
30 OpraHnYecKue COCIUHEHUS. 1 https://lesson.edu.ru/
['eHeTHuecKas CBsI3b HEOPTAHUIECKHUX U 04/10
OPTraHUYECKUX BEIIECTB
Posb xumuu B obecriedeHnn
31 AKOJIOTMYECKOM, SHEPTrEeTUYECKON U | https://lesson.edu.ru/
MUIIEeBON 0€30MaCHOCTH, Pa3BUTHH 04/10
MEIUIIMHBI
[IpencraBienus 06 0OIIMX HAYYHBIX
https://lesson.edu.ru/
32 MPUHLMIAX TPOMBIIIJIEHHOTO MOJyYEHUS 1 04/10
BAKHEUIINX BEHIECTB
https://lesson.edu.ru/
33 UYesoBek B MUpPE BEILIECTB U MATEPUATIOB 1 04/10
https://lesson.edu.ru/
34 XuMUA U 300pOBbE YEIOBEKA 1
04/10
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

Xumus, 10 knace/ IN'adbpuensan O.C., OctpoymoB W.I'., CnankoB C.A., AkunonepHoe o6iiectBo «31aTenscTBo
«IIpocsemenune»,2021 r

Xumus, 11 knace/ T'abpuensin O.C., OctpoymoB WU.I'., CnagkoB C.A., AkimonepHoe oomiectBo «M3narenscTBo
«ITpocsemenue»,2021r.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIS

Xumusi(0a3oBbIiypoBeHb ). Peanuzanus oOpa3zoBanusi: MeToaudeckoe nocooue s yuurens / Kapepuna A. A., [luayruna
I'.B.; nox pen.I'. B. ITuuyrunoii. M. : ®I'BHY «UuctuTyT cTparerun pa3sutus oopazoanust PAOy», 2022 81 c.:ui.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









