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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CpPEIHEro o0miero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B @DeAepaibHOM  rOCYAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konuenuuu npemnoiaBanusi yaeOHOTO
npeaMeTa «XuMus» B 00pa3oBaTenbHbIX opraHuzanuax Poccuiickoii @enepanuu,
pean3yroIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJ0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa 10 2025
rona» (Pacnopsbkenue I[paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1iel crpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUMXcsl CpeAcTBaMu
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHUentyanbHble noioxeHus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
colepKaHusi, PE3yJbTaTOB OOyuYeHHs U TpPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeabHON OpraHu3alluy, SBISETCS HEOTHEMIIEMOM HYacThi0 HX
oOpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIMM DJTAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTeME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB PUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YeNI0BEeKa, a TAKXKE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U IpupoaHOil cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydYaroIIMXCsl Ha
YPOBHE CpeJTHEro 00Iero 00pa3oBaHus CpeACTBAMU YUEOHOT0 IpeIMETa « XUMHUS,
coliepKaHUE U TOCTPOEHUE KOTOPOTO OMpENETEHbl B MPOrpaMMe MO XUMHUHU C
yaéToM crenu@uKkd HayKu XUMHUH, € 3HA4YCHHS B TO3HAHWHM TPUPOJIBI U B
MaTepPHATBHON KU3HU OOIIECTBAa, a TaKXKe C YU4ETOM OOIIMX IeleH W MPUHITUIIOB,
XapaKTEPU3YyIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEIHEro  OOIIero
obpazoBanust B Poccuiickoit deaeparumu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAaeT OCOOyI0 POJib B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTEepHAILHON KYJBTYPBHIL.
Ona BHOCHT CBOM BKJIaJ B JOPMHUPOBAHNE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHUS, B
CO37]aHUE IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpYXalollleM MHUpE Kak O €IUHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHUS



BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHUS B3aMMOCBA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTSIMU TPUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTajia
HEOTHEMJIEMOM YacThl0 MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha peLIEeHue
I00ANBHBIX TIPOOJIEM YCTOMYHMBOTO pAa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBON, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBUM C OOLIMMHU LEISAMH M NPUHUOUIAMU CPEIHEro OOIIEro
oOpasoBanms coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YpPOBEHB
U3Y4YCHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O WM JJIS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKYEHHWS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUs B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEIACTBEHHO C XUMUEH.

CocTaBisifolIMMHA ~ TIpeAMETa  «XUMHS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHuyeckon xumuu. PopMUpOBaHUE NAHHOM CHUCTEMBI 3HAHWM IIPU U3YUYECHUU
npeaMeTa o0ecrnevyrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» cpopMupoBaHa B MpPOrpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOT0 TNOAXOJAa K U3Y4YEHUI0 Yy4eOHOro Marepuaia Hu 0OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUKW HA  ONpPENeIEHHBIX
TEOPETUYECKNX YpPOBHSX. Tak, B Kypce OpPraHMYeCKOM XHWMHHU BEIIECTBa
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHMM, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IPECTaBICHUN O CTpOeHUH BeliecTB. CBefeHus 00 H3yuaeMbIX B Kypce BEIIecTBax
JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTHYECKH aKTHUBHBIX
coenuHeHnii. B Kypce  oOpraHMyeckod  XUMHUU  TOJY4YalOT  pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYAILHbBIC
IPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKOIN pEaKIIUH.

[Ton HOBBIM yriIoM 3peHHss B TMpeaMeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3YyUYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHusA
TEOPETUYECKH Marepuand M (PaKTOJIOTMYECKUE CBEJAEHUS O BellecTBaX U
XuMuueckoil peakinuu. Tak, B dacTHOCTH, B Kypce «OOIlasi U HeoOpraHudeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEePUOANYECKOI0 3aKOHA C OOIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3UIIUMI,
Iy0Xe TOHSATh HCTOPUYECKOE M3MEHEHHEe (YHKIUMH 53TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXHEMIINX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE€ O XMUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs HonoJHseTca B Kypcax 10 u 11 kinaccoB anemenramu
COJICpKaHUS, MUMEIOUIMMU KYJIbTYpOJOTHUECKUNA M TPUKIAIHOM Xapakrep. JTU
3HaHUSA CMOCOOCTBYIOT NMOHUMAHHMIO B3aWMOCBSI3M XMMHUHU C JIPYTHUMH HayKaMH,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIBLHOU U MPAKTUUYECKOU AEATEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K MPOIIECCY TBOPUECTBA B 00JaCTU TEOPUU
Y IPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMPOOJEeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIUBATh UHGOPMAIIUIO U IPUMEHSTH €€ JIJIsl OTIOJTHCHUS 3HAaHUH,
PELICHUS MHTEIUICKTYAIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATENBCKUX 3a/1a4. B
IIEJIOM COJIEp’)KaHue Y4eOHOTro mpeaMeTa «XUMUs» JaHHOTO YPOBHSI W3YUYCHUS
OPHEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI
Ui TToHUMaHusl (GUIOCOPCKUX HJIeH, TaKUX KaK: MaTepuaJbHOE €IUHCTBO
HEOPTraHUYECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTh MPUPOJAHBIX SIBJICHUN MYTEM IKCIIEPUMEHTA
U peIIeHUs TPOTUBOPEYHI MEXKIy HOBBIMH (DaKTaMU U TEOPETUYECCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKHUX MPoOsIeM, a
TaKke MpoOsIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nnane pemieHus 3agady BOCHUTAHUS, Pa3BUTUA M COLMATU3ALINU
0o0ydJaronuxcsit TPUHATBIE TPOTPAMMON MO XHWMHUHM TIOJIXOJBI K OIPEICICHHUIO
colepkaHUsi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, HMEIOMMUX 0a30BOE 3HAYEHUE JIJISl Pa3IUUHbIX
BUJIOB JICATEJILHOCTH: pEIIeHUs MpoOieM, TMOHWCKa, aHalu3a W 0o0paboTKU
uHpOpMAITNK, HEOOXOAMMBIX JJIi TMPUOOPETCHHUS OMbITa TMPAKTUIECKON U
MCCIIE0BATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BAaXKHOE MECTO B IO3HAHUU
XUMHH.

B mpaktuke mnpenogaBaHusi XMMHUHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIEero 0Opa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOM XapaKTepUCTUKHU I1IeJIe H3y4YeHUs MpeaMeTa HampaBICHUEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KakK 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIIEN WU3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU ILIEJISIMU W3YYEHHUS IMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 kJi1.) sBHISAIOTCSA:

e (opmupoBaHWE CHUCTEMBl XUMHUYECKUX 3HAHWUU KaKk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble TOHATHS, (PyH/IaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHUE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIAX MMO3HAHMS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOIUMBIX JJIsl MPUOOpPETEHUST YMEHUM
OpPUEHTUPOBAThCA B MHPE BELIECTB U XMMHUYECKUX SIBICHUN, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e DPa3BUTHE YMEHUH H CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEpUMEHTa, COOJIOJEHUEM  MPaBUI
6e30macHOro oOpalieHus ¢ BelleCTBaMHu.

Hapsimy ¢ atuMm, copepkarenbHasi XapaKTEepUCTHKA LEJEeH U 3a0a4 U3yUYEHUs
IpeaMeTa B IporpaMMe 1o XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TMPHOPUTETAMU B CHUCTEME CpeAHero olmiero odOpasoBanus. CerogHs B
IPENnoAaBaHUK XUMHH B OOJIbIICH CTENEHHU OTAAETCS MPEIOYTEHUE TPAaKTUYECKON
KOMIIOHEHTE cojJiepKaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM HAa  TMOJATOTOBKY
BBIITYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PYHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CMOCOOAMHU W YMEHUSIMU
AKTHUBHOTO MOJYyYEHUS 3HAHUW U IPUMEHEHHUS UX B PEATbHOM XKU3HU ISl PEIICHUS
MPAaKTUYECKUX 3a/1a4.

B cBs131 ¢ 3TUM NpH U3yYEHHUH NIPEAMETA « XUMHUSD JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TaKKUE LETU U 3a7a4H, KaK:

ajantanys o0y4arolUXcsl K yCIOBHSM JUHAMUYHO Pa3BHBAIOLIEIOCS MUpA,
dopMupoBaHHE  UHTEIUICKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHNil B KOHKPETHBIX dU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEUIECTBAMHU U UX
IPUMEHEHUEM;

dopMHupoBaHHE y O0OyYarolMXCsl  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLIMH), HMEIIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl Pa3jIM4HBIX BHJIOB
NEeSTENbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHaIu3a U 00pabOTKKU MH(pOpPMALIUH,
HEOOXOAMMBIX ISl IPUOOPETEHUS OTIbITA IEATEbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NMO3HAHWU XHMHH, & TAKXKE Uil OLUEHKH C MO3ULUN 3KOJOTMYECKOU
0€30I1acCHOCTH XapaKTepa BIUSHUS BELECTB U XUMHUUECKHX ITPOLIECCOB HA OPTraHU3M
YeJI0BEKA U MPUPOAHYIO CPEAY;



pa3BUTHE TO3HABATCIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUSA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTHH IS TIOMCKA M aHaIu3a y4eOHOW U
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUYECKOTO COJICPIKAHNUS;

(opMUpPOBaHKE U PA3BUTHE Y 00YJAIONIUXCS ACCOITMATHBHOTO U JIOTHUECKOTO
MBIIUICHHS, HAOJI0IaTSIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOSHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IJIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIMTAaHWE Y OOyYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TJIOO0ATBHBIX MPOOIIEM
paIOHAIBHOTO MPUPOIOIIOIE30BAHNUS, TTOTIOTHEHHS SHEPTETUICCKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OepeKHOTO
OTHOIIICHHS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe IPHOOPETCHHS OIbITa
UCIIOJb30BAHUS TOJIYYCHHBIX 3HAHWHM IS MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaITUX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOoM mmaHe cpemHero ooOmero oOpa3oBaHHS NpEAMET «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeIMETHOH oOnacTu «EcTecTBEeHHO-HAy4YHbBIE
IPEIMETBD».

OO11ee Yrcio 4acoB, OTBEAEHHBIX IS U3YUYCHHSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaBisier 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Henenio).



COJEP XAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKoi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE TI0JI0KeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKUX BemiecTB. lomoisorus, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuUKaluu OpraHnyeckux BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COCIMHEHMH (CUCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BAKHEHNIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOIIOJACHHE M OMNHCAHUE
JEMOHCTPAMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IUIaBJieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psan. Meran u sTtaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHHs), HAXOXJIEHUE B TMPHUPOJE, MOIYyYEHUE MU
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHM psii. DTUIEH U MPOMMIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NUYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALIIH ), TOJyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifl. ALIETHIICH
— MPOCTEHIINIA NpeCTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pEaKkLUMM T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHus), NOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, ¢uauueckue U  XuMuueckue  ceoucmea  (peakyuu
2an102eHUPOBANUSL U HUMPOBAHUSL), noyyeHue u npumenerue. TOKCUYHOCTb apEHOB.



['eHeTnyeckast CBI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIICKANUMA K Pa3INYHBIM
KJIaccam.

[IpuponHble UCTOYHMKU YII€BOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTA U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IPEBpALICHUIL:
03HAaKOMJIEHHE C 00pa3laMu IJIaCTMACC, KaAy4yKOB U Pe3uHbl, Koyekunu «Hed1b»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIIEBOAOPOAOB M TAJIIOr€HONPONU3BOIHBIX,
IPOBEJCHUE PAKTUYECKOW pabOThl: MOTyUYEeHUE TUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Bbluncnenuss 1o ypaBHEHMIO XUMHYECKOM peakuuu (maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOJTYKTOB PEAKILIUH).

Kucnopoaconepxamue opranniyecKkue CoeAnHeHHs

[IpenenbHbie OQHOATOMHBIC CIMPTHL. MeETaHOJ U DTAHOJN: CTPOCHHE,
¢u3znueckue M XUMHYECKHE CBOMCTBA (peakuMM C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHue), npuMeHeHue. BoaopoaHbie CBS3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeiCTBUE METaHOa ¥ ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBHL. OJTWIEHIJMKOAb M  INIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHas peakuusi Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne rnunepruHa U STUIICHIITUKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XHUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [lpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManpieruj, aueTAIbAETUN: CTPOCHUE,
dbu3uYecKre U XMMHUYECKHE CBOMCTBA (pEaKlMU OKUCICHHUS U BOCCTAHOBJICHWUS,
KAueCTBEHHbIC PEAKIINN), MOJyYCHUE U TPUMEHECHUE.

OAHOOCHOBHBIE MIPECNIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JJIst
KJ1acca KUCJIOT, peakus 3Tepudukanun), noidyyeHue u npumenenue. CreapuHoBas
U OJIEMHOBAsI KUCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEUCTBUE.

CrnoxHble >(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCH(UKAIMS  yriaeBOoAOB  (MOHO-, JH- U
nonrcaxapubpl). [Jr0Kko3a — MpocTeInii MOHOCaXapwI: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3HUECKHUE U XUMUUYECKHE CBOWCTBA (B3aUMOICHCTBHUE C TUAPOKCUIOM
meau(1l), okucnenne aMMruagyHbIM pacTBOpOM okcuaa cepedpa(l), BoccranoBneHue,
Opo>KeHHe TITI0KO3bl), HAX0XKICHHE B PUPOJIe, TPUMEHEHUE, ONOIOTrnYecKast poJib.
®orocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
HEeJUTI0JI03bl.  PU3MYECKME W XHMHYECKHE CBOMCTBA Kpaxmaya (TUIpOJIuU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
IpOBE/ICHHE, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCIEHUE AHTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcugom meau(1l)), anpaeruioB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMenu(ll), BzammomaecTBUE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON pabOThI: CBOICTBA paCTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnsie 3anaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTAa PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTcoaeprkane opraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPTaHUYECKUE COeANHEHNS. PUBNIECKUE U
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riauuuHa). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTusl.

benku Kkak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBa OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEUIECTB M HX NPEBpalICHUN:
HaAO0JII0/ICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: JeHaTypalus OeJIKOB MpU
HarpeBaHWM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoJIeKY IsIDHBIE COCUHEHHS

OCHOBHbIE TMOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYISIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJINMEPHU3ALIMS U MIOJTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanmszannst MeXIIpeIMETHBIX CBA3EH MPU N3YUYECHUH OPTaHUYECKON XHMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHHA, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU ISl OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO01Me eCTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJU3, CUHTE3, KiIacCU(UKaius, NepuoguIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHUE.

@dusuka: Marepusi, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIeKYJa,
DHEPIeTUYCCKUM yPOBEHBb, BEIIECTBO, TeIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (PU3UUYCCKHUE BETUUMHBI U €AMHUIIBI UX U3MEPCHHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpaNbl, TOPHBIC MTOPOJIBI, IMOJE3HBIC UCKOIMAEMbIC, TOTUIUBO,
pecypchl.

TexHoJIOTUs: TUIIEBbIE MPOJAYKTHI, OCHOBBI PallMOHAJIBLHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepUalibl U3
HUCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHIT dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKrue yYpoBHU, MOAYPOBHU. ATOMHbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. DIEKTPOHHASI KOHPUTYPAIUS aTOMOB.

[Iepronnueckuit 3akoH u [lepuoanueckas cucreMma XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEpUOIUYECKOr0 3akoHa M llepmoanueckoil cucrembl
xuMuyeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpHOJIaM.
3HaYeHUe NMEPUOANYECKOTO 3aKOHA B pa3BUTHHU HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBS3H
(koBaJIeHTHAsT HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3mbl
00pa3oBaHUsI KOBAJICHTHOW XUMHUYECKON CBsA3M (OOMEHHBII H  JIOHOPHO-
akuenTopHbelil). BomopongHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okuciieHHs. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOIO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
IOCTOSIHCTBA COCTaBa BEILECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWVCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.



[lonstue o mucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEelIecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeIlIeCTB. [eHeTuyeckas CBA3b HEOPraHUYECKHUX BEUIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumunyeckass — peakius.  Knaccudukanumss  XMMHYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHHUsSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS SHEPTUH IIPU XUMHUECKUX PEAKLIHIX.

CkopocThb peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIe
peakuun. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHE
XxuMHu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTponauTnyeckas aucconuanusa. CriibHbIE U cadbie 2J1eKTponuThl. Cpena
BOJHBIX pacCTBOPOB BEWIECTB: KUCJas, HEUTpaJIbHasl, LIETOYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCNEPUMEHTAIbHBIE METOJAbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
neMoHcTpanus Tabnun «llepuognueckas cucrtema XuMu4eckux 3ymemeHToB JI. .
MenpeneeBa», U3ydeHHE MOJEIE KPUCTANIMYECKUX PEHIETOK, HaOIoJIeHue U
OTNHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TTIOMOIIBI0 YHUBEPCAIBHOT'O HHIUKATOPA, PEaKIIMA HOHHOTO 00OMEHA), TPOBEICHUE
paKTUYeCKor paboThl « BiusiHue pa3znudHbX (aKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuum».

Pacuérnrpie 3anaun.

Pacuéter 10 ypaBHEHMAM XUMHYECKHX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM NOHATUS «MaCCOBAs JOJIS
BEILIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoguueckoir  cucreme
xumuueckux sneMenTtoB [[. M. MenpeneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOJIa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (TaJoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U MX  COEAUMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHECHUMU.

Merannel. Ilonoxenne meramioB B llepuoanueckoil cucremMe XMMHUYECKUX
anemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHHUS IEKTPOHHBIX 000J0YEK
aToMOB MeTajuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIlaBbl METAIIOB.
DIIEKTPOXUMHUYECKUN Pl HAMPSHKEHUI METaJIoB.



XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue crnocoObl MOJIydeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEHIECTB M HUX MPEBPAIICHUN:
U3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbD», 00pa3lOB HEMETAJUIOB, pPEIICHUE
AKCIICPUMEHTAIBHBIX 3a/1a4, HaAOJIOJCHHWE M OIMCAaHHWE JISMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHJIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbBIC PEaKI[MU Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérel mMaccel BemecTBa Wi 00BbEMA ra30B 0 M3BECTHOMY KOJIHUYECTBY
BCILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUH BEIIECTB,
pacuéThl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEIIECTB UMEECT MPUMECH.

XuMHS U KU3Hb

Ponp xuMum B oGecriedeHHH 3KOJOTHYECKOM, IHEPTETHUYCCKON M IMHIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIHUIIAX [TPOMBIILICHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MaTE€pHAIOB: BAXKHEUIIME CTPOUTEIbHBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpacCKh, CTEKJIO, KepaMHKa,
MaTepuanbl JJsl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHsI W 3J0pPOBbE YEJIOBEKA: IpaBHJia MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30IMacHOTO UCITOIb30BAHUS MIPENapaToB OBITOBON XMMHUH B
TTOBCEIHEBHOM JKU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzanmss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Ied u
HEOpraHu4eckol XuMuu B 11 Kiacce oCyIIECTBISIETCA YE€pe3 MCIIOIb30BAaHUE KakK
OOIMX EeCTEeCTBEHHO-HAYyYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUTUXCS
CHUCTEMHBIMM ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIacCH(PUKAINS, TEePUOJANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusukKa: MaTepus, SHEPrusi, Macca, aToM, dJIECKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUYECKUN YPOBEHD, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BEIVMYMHBI U CIUHUIIBI UX
W3MEPEHHUS, CKOPOCTb.



buonorus: kneTka, opraHW3M, DJKOCHUCTeMa, Owocdepa, Makpo- u
MUKPOIJIEMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIbI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypCHl.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METaUTyprusi, MPOU3BOJICTBO
CTPOUTEIILHBIX MaTepPUAJIOB, CEIIbCKOXO3SHCTBEHHOE IPOU3BOJACTBO, ITHIIEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYCCKash  MPOMBINIICHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHUX TIperapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHalioB,
AJIEKTPOHHAS! POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalmMUMUCId TpOorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W OpeaAMETHbIM). HaydyHo-meToaudeckoll OCHOBOM  Jis
pa3paboOTKu TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TOAXOJ0OM B CTPYKType
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHMUS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

OCO3HaHHE OOYYAIOIUMUCS POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTHU
00yJaroIMXxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON ESITEIbHOCTH
00ydJaronuxcst Mo peaau3al MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM UYUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

OCO3HaHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEILHOCTH MPU CO3JJAHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 33/1a4, BBIMOITHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU JIESATEILHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LEHHOCTHOI'O OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
NPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYyJa YYEHBIX U NPAKTUKOB;

MHTEpeCca U N03HABATEIbHBIX MOTUBOB B [TOJIYUYE€HHUH U MOCIEIYIOIIEM aHAIU3E
nH(OpMAIINK O NMEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHWMBATH CBOE IOBEJIEHUE M INOCTYIKHM CBOMX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHWE MOCJIEACTBUU 3THUX
MIOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro W 0Oe30macHOro o0pas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns mpaBuil 0e30MacHOro oOpalleHusi ¢ BElleCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYJAOBOM AEATEIBLHOCTH;

MOHMMAHMUSI LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIFOJICH;

OCO3HaHMS MOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4e€OHO-UCCIEAOBATEIbCKOM
NEeSTENHbHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W JPYrUX BHAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEUICHUM MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUCHHUIO MPOodheccuil pa3aTuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 10 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mpodeccu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BAHUA JOCTHXKEHUW XUMHH  JUIs
pelieHust BOPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
MPUPOTHON Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIBITa NEeSATeNbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTM XHMMHMH JJII  COBPEMEHHOMU
[UBWIM3ALNN: B €€ T'YMaHUCTUYECKON HAITPaBJIEHHOCTH U BAXKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJIbTYphl, PEIIEHUHA TJIOOAIBHBIX MPOOJEeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIreTUUYECKOW, MUILIEBON U
IKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUM YCIOBUMN
YCHEIIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKI0T0 JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUNM OKPY’KAIOIIET0 MUpA U



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 000CHOBAaHHBIC 3aKJIFOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIINUXCS JAHHBIX C LIEJIbIO MOTYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS MJis
perieHust IpooieM B peajbHBIX JKU3HEHHBIX CUTYaIIUAX;

UHTepeca K O3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYECHHIO HOBBIX 3HAHUH 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSM TpyJZa B pasNUYHBIX cepax mpodecCHoHaTIHLHON

NEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4e€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHUSs MHPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIeHAyYHbIE MOHATHUSA, OTPaXKAIOIIKE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJOB IMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleA0BaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIe y4eOHbIEe NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUU 00yUaIOUINXCs;
CIIOCOOHOCTD oOyuaronmxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JNEUCTBHUS B II03HABATEIBHOW U COLMAIIBHOMN IIPAKTUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PErYJSITUBHBIMU
JICICTBUSIMU.

OBuanenue YHUBEPCAIbHbIMHA Y4eOHBbIMH MO3HABATEJIbLHbIMU
JEeUCTBUSIMMU:

1) 6a30Bble JJoruveckKue aeMcTBUSI:

CaMOCTOSITeIbHO  (hopMysMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

OIPENENATh LENU JEATEIbHOCTH, 3aJaBas IApaMETPbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAThI ACATEIBHOCTH C TOCTABIEHHBIMU LIEJISIMU;

WCIIOJIb30BAaTh IPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh UX B3aUMOCBS3b,



UCTIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIaCCU(PUKAUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE pPacCyKAeHUs (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH U INPOTHBOPEYHS B PAcCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUEHHUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKasi popmyiia, ypaBHEHHE XUMHUECKOHN peakluu
— IpU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX M NPAKTHUUYECKUX 3a7ad, NPUMEHATH
Ha3BaHHbBIC MOJIECTIBHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XMMUYECKUX PEAKIUN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peaKLHnii;

(GbopMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO CQOPMYITUPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
NO3HAHMUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3Bl MO IMPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIHUpOBaATH
000011IEHHS Y BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHNS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B
IIO3HAHUS.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
NOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3lIWYHBIX BUAOB U (hopm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI MPU MOUCKE H
oTbope wuHbOpPMANUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKOM
uH(popMaleil: MPUMEHATh MeXNpeaMeTHble ((U3ndecKkue U MaTeMaTUYECKHUE)
3HaKHU U CUMBOIIBI, (popMyIIsl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ Uajora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS IPEIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUHU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIIEJOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, pealn3aluil Y4eOHOro mpoekTa u (HOpMyIHpOBaTh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITyTEM COIVIACOBAHMS NO3ULUN B
X0/J1e 00CYKIeHHSI © OOMEHA MHEHUSIMHU.

OBJ1aieHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMH e CTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroput™M JACHCTBUN MpuU
BBINIOJIHEHUM YYEOHBIX U HUCCJIENI0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ pexTuBHBIN crMoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpeqmeTHble  pe3ysbTaThl OCBOECHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOLBI,



B (OpPMHUPOBAaHMM MBIIUIEHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKUMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl PELIeHUs] MPAKTUUECKUX 3374 U SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpene;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, D3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpaml€HHas), MOJb, MOJISIpHas
Macca, MOJISIpHbIN 00bEM, YIIIEpOJHBIN CKEIIET, (PyHKIIMOHAJIbHAS TPYIIA, paJnuKall,
W30MEPHS], U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIEBOAOPOIbL, KUCIOPOA U
a30TCOAEPKAIIME COCOUHEHMsS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs); TEOPUUM U 3aKOHbI (TEOpUS CTPOEHUs
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SI3bIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOM JAEATEIbHOCTH YEJI0OBEKa;

c(OpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEpPHbIE NPU3HAKH MOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
OMMCAHUM COCTaBa, CTPOCHHUSI U IPEBPALICHUI OPraHUYECKUX COECIUHEHUMN;

c(OPMUPOBAHHOCTh YMEHHM HCHOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKIUH,
U3rOTaBJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BEUIECTB JUIsl WILTIOCTPALUHA HX
XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh H3YUYEHHBIX
OPraHWYeCKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne coeauHeHUuM (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEOUHEHUs), JaBaThb MM Ha3BaHUS I10
cucremarniueckor HomeHkiarype (IUPAC), a Takke NpUBOIWUTH TPUBUAIBHbBIC
Ha3BaHUS OT/AEIbHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPOINWIEH, alEeTHIIEH,
ATWICHIJIMKONb, THIEpUH, (eHon, (popmanbAerul, aleTaabIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, KpaxMal, HeUIi0103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpENesaTh BHIbl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATHh TIOJIOXKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa A 00bsICHEHHS 3aBUCMOCTH CBOMCTB
BELIECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHHUI XapaKTePU30BaTh COCTaB, CTPOCHUE, (U3UICCKUE
U XHMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYeCcKUX BeIIecTB (MeTaH, 3TaH, dTUIICH, MPONUJIeH, alleTuieH, Oyraauen-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUIIEHTJIMKOIb, TJIUIEPUH, PEHOT,
aleTajgbJeru, MypaBbUHasi U YKCYCHasl KMCJIOTHI, TJIF0KO03a, Kpaxmai, IeJUI003a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUNA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYI;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CBIpBs (HETH, MPUPOAHBI ra3, yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE TPOYKTOB MEpepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS 10 XWMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJIYKTa
pEeaKIny 10 U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO M3 HCXOHBIX BEIICCTB
WM IPOAYKTOB PEAKITNN);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIIOJb3YEeMbIX B XUMUU MPU U3YyUEHUU BEIECTB U
XUMUYCCKUX SBJICHUH (HaOI0IeHNE, M3MEPEHUE, SKCTICPUMEHT, MOJICTTUPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUISI TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUiX, CBS3aHHBIX C BEIMIECTBAMH H WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOCy/I0l U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH TO BBITOJTHEHHIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATH U BBIIONHATH XUMHYECKUI
IKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKHUX BEILECTB MPU HAIPEBAHUH, MTOTYUYEHUE
ATUJICHA U U3YUYCHHUE €TO CBOWCTB, KAUECTBCHHBIC PEAKITUN OPTAaHNYECKUX BEIIECTB,
JeHaTypanus 0eJIKOB MPU HATPEBAHHH, IIBETHBIC PEAKIINH OCITKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH O€30MaCHOCTH TpU OOpalieHud C BEIIECTBAMU U
7ab0paTOpHBIM  00OpYAOBaHUEM, MPEACTABIATh PE3yJbTaThl XHUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3amuCH YPaBHEHUH COOTBETCTBYIOIIUX pEaKIHH U
(GbOpMyIMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCT, YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpPMAIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
uHopmanu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  DKOJOTHYECKU
1eJIeCO00Pa3HOro TOBENEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEIAX
COXpaHEHUsI CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh



ONAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MBI OMNPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMmbIch Tokazarens 1K, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS HAa OPraHu3M
YEJIOBEKA,

JUIs 00Y4YarOIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECCKHX SIBICHUM;

JUISL CJICTIBIX MW CJIA0OBHSIIMX OOYYalOIIMXCS: YMEHHE HCI0Ih30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKUX

bopmy.
11 KJIACC

[IpenmeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (GOPMUPOBAHWHU MBIIUICHHS M KYJIbTYphl JIMYHOCTH, €€ (DYHKIIMOHATBLHON
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYSCKUX 3a]1a4 U SKOJIOTHICCKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO M MIPUPOIHOM CpeJie;

BJIAJICHUE  CUCTEMON  XHMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINAE TOHATHA (XUMUYECKUN DJIEMEHT, aToM, W30TOm, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAS, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMUECKasl PEIIETKa,
TUMNBl ~XUMHUYECKUX  PEAKIMUH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAs] JTHCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiuv, XUMHYECKOE PABHOBECHE); TCOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AucconManuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3BIK XHMUH,
MHPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IMOHUMAHWS MPUUYUMHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU M 0€30MMaCHOM HCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBIC NPHU3HAKH MOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIHUE ITOHATHUS IIPH
OIMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX NIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH XMUMHYECKUX  pPEAKIUH,



cuctematuieckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJEKUCIBIA ra3, aMMHakK, Tramc¢Has
W3BECTb, HeTaléHast U3BECTh, MUThEBAs COMA, ITUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XWMHUYECKOM
cBs3M (KOBaJ€HTHAs, MOHHAs, METaJJINUeCKas, BOJOPOAHAs) B COCIMHEHUIX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYyJsipHas,
WOHHAs, METAJITMYECKas), XapaKTep Cpebl B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
COCIUHCHM;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPTaHMYECKUX BEIISCTB MO HX COCTaBY K ONPEACIEHHOMY KiacCy/TpyIie
COEJIMHEHUN (TTPOCThIE BEIIECTBA — METAJIBI U HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa u J1eMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX »dJeMeHTOB 1—4 mnepuonoB llepuoanueckor CUCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHOJIb3ysl TMOHATHUS «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKHE YPOBHINY», OOBSICHATH 3aKOHOMEPHOCTH
W3MECHECHUS CBOWCTB XMMHMYECKHUX 3JIEMEHTOB M HMX COCAUHEHHUM I10 MEPUOJAM U
rpynmnam [lepuoauueckoi cucTeMbl XUuMHUYECKUX 3iieMeHTOB J[. 1. Menneneesa;

chOpMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (ONMUCHIBATh)  OOIIME
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHUE TEHETUUYECKOW CBS3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU C TOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMHUUYECKHE PEAKIMHU II0
pa3IMUHBIM TPU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMCHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
pPEAKIINH, YUACTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMH COCTABJIATh YpPaBHEHUSI PEAKIUUA Pa3IuyHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIIA;

c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPKIAIOIIIE
KAQYECTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHWYECKHX BEIIECTB, pPAaClO3HABAaTh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPAaX HEOPTraHUYECKHUX
BCILIECTB;



c(OPMHUPOBAHHOCTh YMEHHH  PpACKpbIBaTh CYIIHOCTh OKHUCIIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpunuui Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBINIJICHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNM 00 OOMMX HAyYHBIX MPUHIHAIAX WU
HKOJIOTUYECKUX MPOOJIEeMaxX XUMUUYECKOTO MTPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUS «MACCOBasi 10JIs BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHH Tra30B MpU
XUMHUYECKUX PpEaKIMsIX, MacChl BEIIeCTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakiuu
BEIIECTB, TEIIOBOro 3¢ (deKTa peakiinid Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NMOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJTHCHHIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUIAHUPOBATH U BBINIOJHATH XUMHYECKUI
HKCIIEPUMEHT (pa3ioKeHHe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpEeNETIeHUEe Cpelbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHINKATOPA, BIUSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIuu Ha cyib(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metamibl» U «HemeTramib»y) B COOTBETCTBUM C MNpPaBHIAMH TEXHUKU
0e30MacHOCTH NPHU OOpAILEHUHU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3yJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX PEaAKINil U (OPMYyIUPOBATH BHIBOJBI HA OCHOBE ATHX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMIO, TMOJYy4YaeMyl M3 pPa3HbIX MCTOYHUKOB (CpPEICTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTHX);

chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOATh  TpaBHJIA  JKOJIOTHYCCKH
1[EJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKarolled MPUPOIHON Cpeibl, OCO3HABATH
OTIACHOCTH BO3JICHCTBHUS HA )KUBBIC OPTraHU3MBI OMPEACIEHHBIX BEIICCTB, TOHUMAs



cmbicit nokaszarenss IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIIEHUS U
IIPEAOTBPALLECHUSA UX BPEIHOTO BO3ACHUCTBHS HA OPraHU3M YEJIOBEKA,

U1 00y4aroUuIMXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[10POBBSI: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIUECTB M
XUMHYECKUX SIBJICHUN;

JUISL  CAEeNbIX M CHa0OBHIAAIIMX OOYYaroOIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JuekTpoHHbIe (HU(POBBIE)
Ne ni/m Konrpoabnbie IIpakTHueckue
NPorpamMMmblI Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
[IpenmeT opraHUYeCKON XUMUH. https://academy-
1.1 Teopust cTpoeHUsI OpraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coeaunenuii A. M. Bytineposa Sele-4e24-ac02-efb16fa49f6a

Hroro no paszneny 3

Paznen 2. Yraesoaopoanst
https://academy-

[IpenenpHBIC YTIEBOIOPOIBI —

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHDL ec23-473¢-b3d7-ed82fcaddd02
HemnpenenbHble yriIeBOA0PO/IbL: DU iy

2.2 6 0 1 content.apkpro.ru/lesson/4038171e-

WIKCHBL, ATIATHICHEL, ATKHHbL 4158-4bd1-ac98-18dc1cfb9399

https://academy-
2.3 ApomaTH4ecKue yrieBoA0pO bl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefsd

[TpupoaHbIE UCTOUHUKHI

2.4
yIJIEBOAOPOAOB M UX IepepaboTka

3 1 0 https://lesson.edu.ru/04/10

Hroro no pazaeny 13

Paznen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTHHeHHsI


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

3.1 Crnuptsl. ®enon 3

Anpaerunsl. KapOoHOBBIE KUCTOTHI.

2
3 CrnoxHble 3¢upbl !
33 VrineBoanl 3
Nroro no pazaeny 13

Pasznen 4. A3oTconepxkainiue opranHnyeckue coeJuHeHus

4.1 AMuHBI. AMHHOKHUCIIOTEL. benku 3

Hroro no pazneny 3

Pa3zgen S. BbicokoMoJIeKyJIsIpHBIE COeIUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34

https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa471694f

https://academy-

content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205201b73¢

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



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://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/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/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

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
NPorpamMmslI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHUM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX
anemenToB /1. . MenaeneeBa

1.2 XUMUYECKUE PEaKIun

13 Crpoenue BemniectBa. MHOroo6pasue
' BEIIECTB

Htoro no pazaeny

Pa3nen 2. Heoprannueckasi Xumust

2.1 MeTtasibsl
2.2 Hewmetamsl
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX

BELIECTB
Nroro no pazaeny

Pa3zgen 3. XuMus u :Ku3HbL

3.1 XUMUS U )KA3HDb

Hroro o pasaeny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoauuyecTBO 4acoB

Bcero

13

17

34

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbBbIE

(uu¢posBbie)
o0pa3oBaTe/bHbIE

pecypcbl

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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuyecTBO 4acoB

Ne
T
o/ eMa ypoka Beero KonTpoabHbie
padoTsbI

BBoaHBII HHCTPYKTaX MO

T.b.
[Ipenmer oprannueckon 1 0
XUMUH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopust crpoeHus
OPraHMYEeCKUX COCTUHEHUN A.
M. bytneposa, €€ OCHOBHbIE
MOJIOKEHUS

[IpencraBnenue o
KJIacCCU(UKALUU OPTaHUYECKUX
BemiecTB. HoMenknarypa
(cucTemaTuveckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTeuime
MPEJICTABUTENN ATKAHOB

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

07.09.

14.09.

21.09.

28.09.

05.10.

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/IbHbIC PeCypChI

https://academy-
content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efbl6fa49f6a

https://academy-
content.apkpro.ru/lesson/c935a58¢-
ab0e-4¢59-9dcf-20517ae4b52¢

https://academy-
content.apkpro.ru/lesson/726ee099-
e1a9-410f-b8be-b4cb589aeadl

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c¢c-b3d7-ed82fcaddd02



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/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/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/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

10

11

12

13

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U MPONUIEH —
IIPOCTEUIINE TPEACTABUTEIN
AJIKCHOB

[IpaxkTuyeckas padora Ne 1.
«lTomyuenue sTuneHa u
W3Y4YEHUE €r0 CBOMCTB»

Ankanuensl. bytaauen-1,3 u
MeTminOyTaaueH-1,3.
[TonyuyeHne CHHTETUYECKOTO
Kay4yyKa U pe3UHBI

ANKHWHBI: COCTaB U
O0COOCHHOCTH CTPOCHHUS,
TOMOJIOTHUECKUHN PSII.
AneTuieH — npocTermuni
MPEICTABUTEND ATIKUHOB

Brruucnenus mo ypaBHEHHUIO
XUMHYECKOU peaKkuu

ApeHbl: 6€H30J U TOTYOII.
ToKkcHYHOCTH apeHOB

I'eneTnueckas cBSI3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIINUX K PA3TUIHBIM
KJaccam

12.10.

19.10.

26.10.

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1¢fb9399

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

https://academy-

content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9167-7ebcdaf03cel

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

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

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

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

14

15

16

17

18

19

20

21

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOAHBIN
ra3 " MOy THBIC HE(TIHbIE
ra3bl, He()Th ¥ MPOTYKTHI €€
nepepaboTKu

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOAHBIN
ra3 " MOy THBIC HE(TIHbIE
ra3bl, He()Th ¥ MPOTYKTHI €€
nepepaboTKu

KonrtponsHast padora o
pasneny «YTriaeBogopOab)

[IpenenbHBIC OTHOATOMHBIC
CIUPTHI: METAHOJI U ATAHOI.
Bonoponnas cBsi3b

MHOroaroMHbI€ CIIUPTHI:
STUJIEHIJIMKOJIb U TJINLEPUH

denom: CTPOCHUC MOJICKYIJIBI,
(1)I/I3I/I‘IGCKI/IC H XUMHNYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC

Anpaeruapl: GopManbaeTuI U
areTajJbpIerun. AneTox

OnHOOCHOBHBIE NPEACIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas

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

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

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

https://academy-

content.apkpro.ru/lesson/5439¢18b-

7440-4b61-bf84-c04fa471694f

https://academy-

content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826

https://academy-

content.apkpro.ru/lesson/649883b8-

7c5f-4£16-896e-10a2278b08{1

https://academy-

content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90

https://academy-

content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63c0d



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

22

23

24

25

26

27

28

29

30

[IpaxTuyeckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBD»

CTeapI/IHOBaH H OJICMHOBAsd
KHCJIOTBI, KaK IMPEACTAaBUTCIIN
BBICIIHUX Kap60HOBHX KHUCJIOT

MpbU1a Kak COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, UX
Mo¥oIIee ICHCTBHE

CrnosxHble 3(pupbl Kak
NIPOM3BOIHBIE KAaPOOHOBBIX
KUCTOT. [ Maponu3 ClIoKHBIX
3¢upos

JKupsr: runposnus,
IpUMEHEHUe, OnooruyecKas
POJIb KUPOB

YrieBodsl: COCTaB,
Knaccudukanus. Baxneiimme
NpeCTaBUTEIN: TII0KO03a,
dpykTo3a, caxaposa
Kpaxman u nemironosa kak
MPUPOJIHBIC TTOJIUMEPHI
KoHnTtponbHas padoTa mo
pazneny
«Kucnopoaconepxkariue
OpPTaHUYECKUE COCTUHEHUS

AMHHBI: METHJIAMHAH U aHWJINH

https://academy-
content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

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

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

https://academy-
content.apkpro.ru/lesson/71ac4312-
a0d4-4945-a0eb-1e59¢d5{4d9f

https://academy-
content.apkpro.ru/lesson/71ac43{2-
a0d4-4945-a0eb-1e59¢d5{4d9f

https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

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

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

https://academy-

content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-92051201b73¢
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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://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://lesson.edu.ru/04/10
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

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10

AMHMHOKHCIOTHI KaK
am(oTepHbIe OPraHuYeCKUe
COCUHEHUS, UX
OHOJIOrMYECKOEC 3HAUCHUE.
IMenTnael

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

OCHOBHBIE TOHATUA XUMHUU
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHui. IlmacTMaccsl,
Kay4yyKH, BOJIOKHA

[TPOTPAMME

34

https://academy-

content.apkpro.ru/lesson/c212{3d7-
43d1-4873-ace0-78eca6009628

https://academy-

content.apkpro.ru/lesson/c21213d7-
43d1-4873-ace0-78eca6009628

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

11 KITACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KonTpoJsbHble
Bcero
padoThI

BBonnbii uncTpykTax 1no T.b.
XUMHUYECKHH dIIEMEHT. ATOM. 1 0

OnekTpoHHas KOHGUTYpalusi aTOMOB

[Iepronnueckuii 3aKOH U

[Tepuoanueckast cucteMa XUMHUYECKUX

anemenTtoB J[. 1. Menaeneena, ux 1 0
CBSI3b C COBPEMEHHOW Teopuen

CTPOEHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COEIMHEHUH 10 IPYIIIaM U IEPUOIAM.
3HavYeHHE MEPUOINICCKOTO 3aKOHA U
CHCTEMbI XUMHUUYECKHX dJ1eMeHTOB [[. 1.
MenzeneeBa B pa3BUTUN HAYKH

Crpoenue BemecTra. XuMUUecKas
CBA3b, ee BUbBI; MECXaHU3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

BanenTHOCTE.
DNEeKTpOOTpULIATeNbHOCTh. CTENeHb
oKkHcieHus1. BeniecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

IIpakTHyeckue
padoThI

JlaTa
HU3yYCHUS

01.09.

08.09.

15.09.

22.09.

29.09.

DJIeKTPOHHbIE

uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

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

10

11

12

13

[TonsATHE O AMCTIEPCHBIX CHCTEMAaX.
HctunHbBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBast 10151 BEIIECTBA B PACTBOPE

Knaccudukanus 1 HoMEeHKIaTypa
HEOPraHMYECKUX COEMHEHUI.
I'enetnueckas cBA3b HEOPraHUYECKUX
BEULIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMUueCcKuX peakinii
B HEOPraHMYECKOHM 1 OpraHN4ecKon
XUMUHU. 3aKOH COXPaHEHUsI MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
HpeBpalleHusa DHEPTUU [IPH
XUMHUYCCKUX PCAKIUAX

CkopocTb peakiuu. OOpaTtumsle
peakiuu. XMMHUYeCKOe paBHOBECHE

[Tpaktuueckas padota Ne 1. « Bimustaue
pa3IUYHbIX (DaKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKIIUN»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[ToHsATHE O BOZOPOIHOM ITOKA3aTelle
(pH) pacTtBOpa. Peakiuu noHHoro
oOMeHa. 'maponu3 opraHudeckux u
HEOpPraHMYECKUX BEIIEeCTB
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonsatue 06 anexkTponuse
pacIIaBoB U pacTBOPOB COJIEH
KonrtponbHast pabota no pasuery
((TeOpeTquCKHG OCHOBBI XUMHUHN»

06.10.

13.10.

20.10.

27.10

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
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14

15

16

17

18

19

20

21

Mertamisl, UX MOJ0KESHUE B
[Tepuoanueckoii cucteMe XUMHUECKUX
anemenToB J[. . MeHnneneesa u
OCOOEHHOCTH CTPOEHHS aTOMOB.
OO6mue ¢puznueckre CBOMCTBA
METaJIJIOB

CrnnaBel METaJIIOB.
DNEKTPOXUMHUUECKHUH Psiji HAaNlpsLKEHUN
METaJUIOB

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METAJJIOB (HATPUM, KA, KaJbIUH,
MarHui, aAIIOMUHUIN) U UX COCTMHEHUN

XuMHU4YecKre CBOMCTBA ITUHKA, JKelle3a
U UX COeMUHEHNN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COCOUHEHUN

[IpakTuueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Mertamib»"

Hewmerasibl, ux moyioxeHue B
[epuoanyeckoii cucreMe XUMHUYECKHX
anemenToB 1. 1. Menneneepa u
0COOEHHOCTH CTPOEHHSI aTOMOB
Pu3ndecKue CBONCTBA HEMETAIIIOB.
ANIOTpONUS HEMETAIJIOB (Ha IpUMeEpe
KHCI0poJia, cephl, hocdopa u
yriaepoaa)
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22

23

24

25

26

27

28

29

30

31

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
CepbI U UX COCTUHEHUI

XUMHYECKHE CBOMCTBA a30Ta, hocodpa
U UX COEMUHEHNN

XUMHUYECKUE CBOMCTBA yIJIEpoa,
KpPEMHUA U UX COGI[I/IHCHI/Iﬁ

[IpuMeHeHre Ba)KHEMINX HEMETAIUIOB
U UX COCIUHEHUU

O0001eHre U cCUCTEMATU3ALNS 3HAHUN
o TeMe «Hemertamnely. Beraucienus
10 YPAaBHCHHUSM XUMUYCCKHX PEaKIUi
n TepMOXI/IMI/I‘-ICCKI/Ie paC‘-IéTBI

[Ipaktuueckas padota Ne 3. «Pemenne
9KCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe
"Hemeranmas'"»

KonTponbHas padoTa o Temam
«Mertamne» u «HemeTtamibny

Heopranuueckue n opranuueckue
KHCII0ThL. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

AmpoTepHbIe HEOPraHUYECKUE U
OpPraHUYECKHEe COEAMHEHHUS.
I'enetnueckas CBs3b HEOPraHUUECKUX U
OpPraHMYECKUX BEILECTB

Poisip xuMuH B 00ecrieueHHuU
JKOJIOTUYECKOU, JHEPTreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITUHEI
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[IpencraBnenust 06 0OIMIMX HAYUHBIX
32 IIPUHIUIIAX [IPOMBIIIEHHOTO 1
TIOJTYYCHHUSI BXKHEHIIINX BEIIECTB

33 YenoBek B MHpPE BCIICCTB U
MaTcpHraIoB

34 XuMHS ¥ 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

Xumus, 10 knace/ I'abpuensan O.C., OctpoymoB U.I'., Cagkos C.A., AkuuoHepHoe o0mecTBo «31aTenbeTBo
«IIpocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., OctpoymoB W.I'., Cnaakos C.A., AkuronepHoe o011ecTBo «31arenbeTBo
«ITpocsemenue»,2021r.

Epemun B.B.; Xumus; 10 kiacc; yueOHUK, 0a30BbIii ypoBeHnb; M.; IIpocBemenne; 2022

Epemun B.B.; Xumus; 11 kiacc; yueOHUK, 0a30Bb1ii ypoBeHnb; M.; IIpocBemenne; 2022

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Xumus (0a30BbIf ypoBeHb) Peanuzanust oOpa3zoBanus: MeTogndeckoe nmocoodue s yuurens / KaBepuna A. A.,
[Mnuyruna I'.B. nox pen. I'.B. ITuuyrunoit. M.OI'BHY «MHcTuTyT cTpareruu pazsutus oopazoBanus PAOy», 2022 ¢ ui.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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