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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yabTaTaM OCBOCHUS
dbenepanbHOll 00pa3oBaTENbHON MPOrpaMMbl CpeaHEro o0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
obOpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuu npenogaBanusi y4eOHOTO
npeaMera «XuMush» B 00pa3oBaTesibHbIX opranuzanusix Poccuiickoit denepanuu,
peaNn3yoIMX OCHOBHbBIE 00pa30BaTeIbHbIe MPOrPAMMbl, U OCHOBHBIX MOJOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuona a0 2025
roja» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEACIICHUIO
oOrmielt crpateruy 00y4deHus, BOCIUTAHUS M Pa3BUTHS O0yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble noioxkenus GI'OC COO o B3auMO0OYCIOBICHHOCTU LIEJEH,
COJICpKaHMsl, PE3yJIbTaTOB OOy4YeHUSI U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXMT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
IEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHusA. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhl
YeJI0BEKa, a TAK)KE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U NpUpOJHON cpene. Peanusyercss xumuyeckoe oOpazoBaHHe oOydarouuxcs Ha
YpPOBHE CpeIHEero 0011ero oopa3oBaHus CpeACTBAMH YUYEOHOTO MpeAMeTa « XUMUS»,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO ONPENEIEHBI B MPOrpaMME IO XUMHUHU C
y4€TOM Ccrnenu@uKd HayKM XUMHH, €€ 3HAYCHHS B IIO3HAHWM MPUPOJBI U B
MaTepUaIbHON KU3HU OOILECTBA, & TaKXKe C YYETOM OOMIMX 1EJIeil U MPUHIUIIOB,
XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEAHEro oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3ALMK, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYJBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATILHOIO HAYYHOT'O MBIIIJIEHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’)KAIOUIeM MHpE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKAa, KOTOPOE (POPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHUS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJIUMbBIM YCIOBHUEM YCIIEIIHOTO
Tpylla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KaK Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA HAa pEUICHUE
I00adbHBIX TPOOJEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUYECKON OE30MaCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0O WM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUA B JKH3Hb COLMUYMa, MPOAOJDKCHUA
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocraBnstomiuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Opranuueckas xumus» u «OOmas M HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OONICH XUMHUH) U
OpraHu4eckor XxuMuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUM NPU WU3YyUYEHUH
npeaMera oOecreynBaeT BO3MOXXHOCTb PACCMOTPEHUSI BCEro MHOrooOpaszus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKass XUMHs» cPopMHUpOBaHA B MpOorpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOI0 TOJIXO0Ja K M3y4YeHHI0 Yy4eOHOro Marepuana M OO0yCIIOBIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpeNeIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KIACCUYECKON TEOPUU CTPOCHUS OPTraHUYECKUX
COCOMHECHUN, a TAaKXKE Ha YPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MIPEICTABIICHUI O CTpOeHUH BerecTB. CBeeHus 00 H3y4aeMbIX B KypCe BEIIecTBax
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4ecKkOd  XWMHUHM  T[IOJIy4arOT  Pa3BUTHUE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs MEpPBOHAYAIILHbBIC
MPEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuMHs» 0a30BOTO ypOBHS
paccMaTpuBaeTCs M3yYEHHBIH HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XxuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarOMIMMCSl TPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3UIIUH,



riy0oKe TMOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMK O Ba)KHEHINMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NPHUMEHEHHUH, a4 TAKKE O XUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAHMS JONOJIHIETCA B Kypcax 10 u 11 kmaccoB anmemeHTaMu
COZIEp)KaHMsI, UMEIOUIMMH KyJIbTYPOJOTHUECKMNA W NPHUKIAIHOM Xapakrep. OJTH
3HAHMS CIOCOOCTBYIOT NMOHMMAaHHUIO B3aUMOCBSI3M XMMUU C APYIMMHU HayKaMH,
pPacKphIBaIOT €€ POoJib B O3HABATEIBHOM M MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y IPAKTHYECKUX PUIOKEHUI XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHU OCMBICIIMBATh UH()OPMALIMIO U TPUMEHSITD €€ 15 TOTIOJTHEHUS 3HaHUH,
pEILICHNS HHTEJUIEKTYaIbHBIX U OKCIIEPUMEHTAIIBHBIX HCCIIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJIEp’)KaHue Yy4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS U3YUYEHUS
OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y O0YyHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TOHMMaHuA (GUIOCOPCKUX HUOCH, TaKUX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOECHHUEM, I03HABAEMOCTb ITPUPOJIHBIX SABICHUHN IIyTEM SKCIEPUMEHTA
U pelIeHUs MPOTUBOPEUYHM MeXAy HOBBIMH (akTaMHM U TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTMYECKUX Mpoliem, a
TaK)Ke Mpo0JIeM cOepexKEeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaT€PHUAJIOB.

B nmnane pemeHus 3agad4  BOCIMTAHMS, Pa3BUTUA U COLMAINA3ALUU
OoOy4YarommMxcss NPUHATBIE MPOTPAMMOM IO XUMHUHU MOJXOJbl K OIpPEAeSICHUIO
COJEp)KaHUsI M TMOCTPOEHUSA TMpeAMeTa MPeAyCMAaTpUBAIOT (OpMUPOBAHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI, UMEIONTUX 0a30BO€ 3HAYCHHE JJIsl PA3TUUYHbIX
BUJIOB JICITEIILHOCTH: PpEIIEHUs TMpoOJeM, IOMCKA, aHaiu3a W 00padoTKH
uHpopMaIuU, HEOOXOAMMBIX [l TMPUOOPETEHUS OMNbITa MPAKTUYECKON U
MCCIIEOBATENBbCKON JIEATEIBHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B IIO3HAHUHU
XUMHUH.

B npaktuke mnpenogaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00I1Iero 00pa3oBaHus, IIPU ONPEACICHUN
COJIEP>KATEJIbHOM XApAaKTEPUCTUKHU LeJIed W3y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NPU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOM NOAXOJ K ONPEIACICHUIO LIENEH W3y4YEeHUs
IIpeAMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LENSIMH H3YUYCHHS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCS:

e (QopMHUpPOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JIeKAT KITIOUEBBIC MOHSATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOEGHHE U IMOHUMAaHUE CYUIHOCTH JOCTYMHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
pPa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOJUMBIX JIJIsl MPUOOPETEHUsI YMEHUN
OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUECKUX SIBJICHUN, MMEIOUIUX
MECTO B IPUPO/IC, B MIPAKTUYECKON W TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0€30macHOro o0paIieHus ¢ BEIECTBAMU.

Hapsny ¢ aTuMm, coaep:kareiibHasi XxapakTepUCTHUKA LeNIel U 3a7a4 U3y4eHUs
npeaMeTa B IPOrpaMMe N0 XMMHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUH C
HOBBIMHM TMPUOPUTETAMHU B CUCTEME cpeAHero oodimiero oOpa3zoBanus. CerojnHs B
MPETNo/IaABaHUH XUMUHU B OOJIbIIIEH CTENIEHN OTAAETCS MPEOYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM HAa IMOJATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTENbHOM OpraHu3aluy, BIAJCIOIIET0 HE Ha0OpoM
3HaHWHM, a (QYHKIMOHATBLHON TPAMOTHOCTBIO, TO €CTh CIOCOO0AMU W yMEHUSMU
AKTHUBHOTO MMOJYy4YEHUS 3HAHUW W IPUMEHEHHUS UX B PEATIbHOM KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM Npu U3yUECHUH MTpeaMeTa « XUMUs JOMUHUPYIOIIEe 3HAUCHHE
MpPUOOPETAIOT TAKUE LS U 33/1a4H, KakK:

afganTanys oO0y4YaroIIMXCsl K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBI3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KITIOUYEBBIX
KOMIIETEHIIUI), WMEIIINX YHUBEPCATbHOE 3HAYEHWE JMJI Pa3IU4YHbIX BHUJIOB
NEeSATENbHOCTH: pelIeHHs MpoliieM, MoucKa, aHaiau3a U 00paboTku MHGOpMALINH,
HEO0OXOIUMBIX JJIsl IPUOOPETEHUS OTIBITA JIEITEIIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHMM XHWMHH, a TaKXKe JJIsl OLEHKA C MO3ULUA DKOJIOTMYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MPOIIECCOB HA OPTaHU3M
YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IIOMCKAa M aHaliu3a y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(POPMAIIUH XMMUIECKOTO COICP KaHMS;

dbopMHEpOBaHUE U Pa3BUTHE Y 00YYAIONTUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJICHUS, HA0IIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOywarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHHH TJIOOANTBHBIX IMPOOIEeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTMBITA
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUN IS TMPUHATHS TPAMOTHBIX PEHICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUS MpeaMET «XHUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHON 00sacTh «EcTecTBeHHO-HayUYHBIC
IPEAMETHD».

OO1ee 9rco 4acoB, OTBEAEHHBIX IS U3YUYCHHS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero odiero oopazoBanusi, coctaniseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE 1OJI0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BelecTB. ['oMonorus, wu3oMmMepus. XuUMUYECKass CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEeMaThyecKas) W TpUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAaKOMJICHHUE C 00pa3llaMy OPraHUYECKUX BEIIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOIIO/IEHWE W OIMCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IUi1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMeuIeHUsT W TOPEHHs), HaXOXKJACHUE B NPUPOJE, MOJIYUYECHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPE/ICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUJpATaAllUM, OKHUCICHUS U
MOJIMMEPU3ALINN ), IOTyYEHUE U TPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (DUUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJoreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1)0.:
cocmae, cmpoenue, @uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUUHOCTh apeHOB.



['eHeTnyeckas CBSI3b MEXAY YIVIEBOAOPOAAMU, MPUHAIIEKAIMMHA K Pa3INYHBIM
KJIaccam.

[IpupoaHbIE MCTOYHUKHK YTJIEBOAOPOJOB. lIpupoaHbli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
NEPErOHKA, KPEKUHT (TePMUYECKUM, KaTaUTUYECKHil), mnuponu3. I[IpoayKTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
YTOJb U NPOAYKTHI €r0 NepepadoTKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHUE C 00pa3IaMu IMIacTMacC, KayuyKoB U Pe3uHbI, KoJuteKiuu «HedTb»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIIEBOAOPOJAOB U TajOT€HONPOU3BOIHBIX,
MPOBEICHNUE MPAKTHYECKOW PAOOThI: MOJyYEHHE ITUIIEHA U U3yYEHHE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bolunciennss 1Mo ypaBHEHMIO XWMHUYECKOW pEakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKLIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprannyecKkue coelMHeHUs

[IpenenbHple OQHOATOMHBIE CIMPTHL. MeETaHOJ W 3TAHOJ: CTPOCHME,
bu3nueckue U XUMHUYECKHE CBOMCTBA (peakldh C AaKTUBHBIMU MeETallJIaMH,
rajJJor€éHOBOJIOPO/IaMU, TOpPEHHE), MpUMeHeHHe. BoJopojaHble CBS3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHsl€  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHUH: CTPOCHHE,
dusznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJIEHCTBUE CO MICIOYHBIMHU
MeTaJlJIaMH, KayeCTBEHHAs PEaklMsi Ha MHOrOaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHu3M 4enoseka. [[puMeHeHne rmmuepuHa u STUIIEHIJIMKOJS.

deHoy: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHYECKHE CBOMCTBA.
ToxcuunocTh perona. [Ipumenenue dpenona.

Anpnerunpl M kemouwvl. DPOpMANBIETHJ, ALETAIBIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYECHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MPEAEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAast
KHCJIOTBI: CTPOCHHE, (DU3NUECKHE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, oOILIMeE 1S
KJ1acca KHCIOT, peakius dTepuduKaimn), morydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTaBUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mbina
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBonpl: coctaB, KiaccupUKalUs ~ yriaeBoAoB  (MOHO-, JHU- U
nonucaxapuibl). [Jroko3a — npocTenmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTRA (B3aMMO/ICHCTBUE C TUIPOKCUJIOM
meu(ll), okucienne aMMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctanoBienue,
Opo>KEeHHE TIIOKO03bI), HAXO0XKJICHHUE B PUPOJIC, TPUMEHEHUE, ONOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemntono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia u
Heurono3bl.  PU3MUEeCKMe W XMMHYECKHME CBOMCTBA Kpaxmaya (TUIpOJIu3,
KAueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
MpOBe/IeHNEe, HAONIOJCHUE W OMHCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCIEHUE 3TaHOJa
okcumom wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3aumopeicTBHe Kpaxmalia € HOJOM),
MPOBEICHNUE NMPAKTHUUECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3aaun.

BblunciieHHsT 1O YpaBHEHHMIO XWMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUHU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoeprkane OpraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeguHeHust. dusnyeckue u
XUMHUUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAA M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, IEHATYPALIMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
HAOJIIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIus OCIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINK OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanys MeXIpeIMETHBIX CBSA3EH MPU U3YUYECHUH OPraHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TIOHSATHH, SBJSIOMINUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJIEHNUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaIN3, CUHTE3, KiIaccu(UKaiws, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEepeHHe, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®duszuka: wmatepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, ((M3UIECCKUE BETUINHBI U €UHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BeliecTBa (OENKH, YTICBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIBl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHoNOTHS: THINEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUSI,
MOIOIIHNE CPEJICTBA, TICKAPCTBEHHBIE 1 KOCMETUYECKHE MpernapaThl, MaTepUabl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKUI 3eMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUSCKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipenesieHus: 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepnognueckuii 3aKoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xumuueckux anemeHtoB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yemMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHasi HEMOJISIpHAasi U TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHHsA KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTS.
CreneHb okucieHus. MIoHbI: KaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJSIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbl KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.



[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 101 BEIeCTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COCMHECHUMN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKasl CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAITUX K PA3JIUYHBIM KJIacCaM.

Xumuyeckass — peakinus.  Knaccudukanuss  XMMHUYECKHUX — peakiuidl B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUSI MAaCChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLECHUS SHEPTUHU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuUMH4YECKOe paBHoOBecue. DaKTOpbl, BIHSIOIIAE HAa COCTOSHUE
XuMuyeckoro pasHosecus. Ilpunnun Jle larense.

DnekTponuTuueckas auccounanys. CunbHbIe U ciadbie a1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALLCHUM:
neMoHcTpauus Tabmun «Ilepuonnueckas cucremMa xuMuueckux snemeHToB [I. .
MemnpeneeBay, U3yuyeHHE MOJENIEH KPUCTALIUYECKUX DEMIETOK, HAOIIOJCHUE U
ONKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MMEPOKCUIA
BOJIOPOJA B IMMPUCYTCTBUM KAaTAIIM3aTOPA, OIPEAECIEHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMOIIBIO YHUBEPCAIBHOT'O MHJIUKATOPA, PEaKIIMi HOHHOTO 0OMeHa), MPOBECHUE
MPaKTUYECKON paboThl « BiusiHue pa3nuuHbix (PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAas JOJIS
BEIIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilonoxenue HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sieMeHtoB [[. M. MenueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHUN).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAIUIOB U UX COCTNHEHUM.

Merannsl. [lomoxenne meramioB B [leprnoanyueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAJUIOB.



XUMUYECKHE CBOMCTBA Ba)KHEUIMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUMN.

OO6mue crmocoObl MoMyyeHus: MeTauioB. [IpuMeHeHne MeTaiuioB B OBITY H
TEXHUKE.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YYE€HUS BEIIECTB W WX NPEBPAIICHUN:
W3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, PEUICHUE
AKCHEPUMEHTAJIBHBIX 3a/a4, HAOJIOJIEHHEe M OIMCAHHE JEMOHCTPAlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJAECHCTBHE THUJIPOKCHUJIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérunle 3amaqn.

Pacuétpel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
Y3 BEILIECTB UMEET IIPUMECH.

XuMHs ¥ )KU3Hb

Ponp xuMum B 00€CrieYEeHUU 3KOJIOTUYECKOU, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MeAUNHHBL [loHSATHE O HAyYHBIX METOJaX IMO3HAHHS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIIEHHOTO
IIOJIy4YEHUs] BaXKHEMIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPAaCKH, CTEKJIO, KepamuKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MpPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, IpaBuiIa 0€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBOM XUMUU B
ITOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpuU  HU3yyeHUHM oOmed o
HEOPraHU4YEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBIICHUE.

dusuKa: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHME BEUIECTBA, (PU3MYECKHE BEIMYMHBI U €IMHMIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorusi: kineTka, oOpraHu3M, SKocUcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, MOJE3HbIE UCKOMAeMble, TOILIIUBO,
pecypcehl.

TexHonorus: XUMHUYECKask MPOMBIIINIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIBCKOXO3SIMCTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHbIM M MpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBHM C CHCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMU LEIO0CTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPa)KJAHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMNbITA IO3HABATENILHON M NPAKTUYECKON NESITeIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTAaBICHUSI O COLUMAIbHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU I€SITEILHOCTH MPU CO3/IaHUN YUEOHBIX
IPOEKTOB, PEIIEHNHN YUEOHBIX U MO3HABATENIbHBIX 3a7a4, BHIITOJHEHUU XUMUYECKIX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUAOB YUEOHOU NEATENBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAayYHOMY HAaCIEIUIO
OTE€YECTBEHHOUN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeCca U IT03HABATEIIbHBIX MOTUBOB B IIOJIYYE€HUH U ITOCIEAYIOIIEM aHAIU3E
uH(OpMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHNS;

CHOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
Y NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE MOBEAECHUE M IOCTYIIKM CBOMX TOBAapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) popMupoOBaHHs KYJAbTYPbI 310POBbSI:

NMOHUMAaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXWYECKOMY 37]0POBBIO;

coOMIO/IeHUsT TIpaBui 0€30MacHOro OOpaleHusi C BEIIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOU JIEATEIILHOCTH;

MIOHUMAHUS LEHHOCTH NPaBWJ HWHIWBUAYAIBHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IMOJE3HOH, TBOPYECKOM W JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Mpodeccuidl pa3aInvyHoro pojaa, B TOM
YKCJie HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil npodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBaHMS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM, BIHSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON CpEbL;

OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUM IS
pEeUIEHNs BONPOCOB PAllMOHAJIBHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATUA JACUCTBUM, TMPUHOCAIIMX BpPEI  OKPYKaroLIen
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALLIATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEIbHOW, KOMMYHUKATHBHOM M COLMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHenMu(PUKA XWMHUHM KaK HAyKd, OCO3HaHHS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyXKaloleM MHUpE Kak O €IMHCTBE MPHUPOABl U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU NPOoOJIeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIU B CO3JaHUU
HOBOM 0a3bpl MaTepUATbHONW KYyJNbTYphl, PEIICHUH TJIOOATBHBIX MPoOJIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOU, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECNEYEHUH YCIOBUU
YCHEIIHOTO TPY/Ia ¥ 3KOJOTMYECKH KOM(POPTHOM KU3HH KaKJI0TO YJIeHa OOIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOIb30BaTh
NoJiyyaeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KaIOIIETr0 MHUpa U



IPOUCXOMSIIMUX B HEM U3MEHEHHI, YMEHHUSI 1eJ1aTh 00OOCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCSI JAHHBIX C IEIBI0 MOTYyYCHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKHWE 3HAHUS JUIs
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIIOJIYyYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTanpenMeTHbIE PE3YyJIbTaThl OCBOECHUS YYEOHOIro MpeameTa «XUMHUs» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIOYAIOT:

3HauYMMble 9 (OPMUpOBaHUS ~ MHUPOBO33PEHUSI  OOyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOIINE
LEJIOCTHOCTh HAy4YHOW KapTHMHBI MHUpa M CHEIU(PHUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
polecc, CUCTEMA, HAYYHBIM (pakT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIAeA0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpCcajbHble yueOHbIE NEeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIE,

PEryJIATUBHBIE), obecrieunBaroIIe dbopmupoBanue (yHKITMOHATBLHON
I'PaMOTHOCTH M COITMATLHON KOMIIETEHITUN O0yJarOIINXCS;
CIIOCOOHOCTB oOy4aromuxcs WCITOJIh30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbBIC
JICVCTBUA B MMO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

MertanpeaMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH MOo3HABATEJIbHBIMH
JeCTBUSIMU:

1) 0a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENICIISITh LEIU JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIHLHOCTH C MOCTABICHHBIMU LICJISIMU;

HCII0JIb30BaTh TMPH OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC NMPHU3HAKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUHM JJIs KIacCU(PUKAIMK BEHIECTB U
XUMHUYECKUX PeaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (POPMYTUPOBATH BHIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMUYecKas (popmyiia, ypaBHEHHE XUMUUECKON PeaKIuu
— TIPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHBIE MOJIEIbHBIEC MPEJCTABICHUS IS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJC€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEHIECTB M XUMUYECKHUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (DPOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0OBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIbHOCTH, TMPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3IMYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BUIOB U (QopM
MpeCTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



dbopMyIHpPOBaTH 3aMPOCHl U MPUMEHSATh PA3IUYHBIE METOJbl MPU MOUCKE U
orbope wuHbOpMaN¥MK, HEOOXOMUMOW JJIsi BBIMOJTHEHUS YYEOHBIX  3a/ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HMHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmauu (cxeMsbl, rpaduKy, TarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

WCITIOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH PAbOTE C XUMUIECKOM
uH(popMaIue: MPUMEHATh MEXIpeaMeTHble ((HU3MYecCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJMYECKHE CpEJCTBA
HATJISTHOCTH.

OBJajieHne YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAae€MOM TeMbl B XOJ€ JMajora u/uin
JIMCKYCCUH,  BBICKa3bIBaThb  HUJeHU, (HOPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PEe3yJIbTAaTOB MO3HABATEIBHOU JIESATEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU P BHITIOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILIECTB, pealn3aluy y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbBI
Mo pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNU MyTEM COTJACOBAHMS TMO3UIUNA B
xo0J1e 00CyX)AeHHS 1 OOMEHa MHEHHUSMH.

OBJiajieHre YHUBEPCATbHBIMH PEryJSATHBHBIMU AeHCTBUSIMH:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
JeATEeNIbHOCTh, Ompenensis €€ IMedu W 3aJauyd, KOHTPOJUPOBaTb U MO MEpe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TPENJaraéMblii aJIrOpUTM JACHUCTBUN TpU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX peuieHust ¢ Y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEILHOCTH HA OCHOBE CaMOaHaln3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOBI,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYypbl JIMYHOCTU, €€ (DYHKIMOHATHLHOU
IrPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 M HKOJOTHUYECKHU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cpesie;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIfe TMOHATUS (XUMHUYECKUUA DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paTuKal,
MU30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUsS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHIN S3BIK XHMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHN, (DAKTOIOTUUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU H
0€30MacHOM WCITOJIb30BAaHUN BAXXHEHIITMX OPTaHWYECKUX BENMIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTH YEJI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
ONMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPALIEHUN OPTAHUYECKUX COEIUHEHHN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JJISI
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
dbopMyn OpraHMYECKHMX BEIIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3rOTaBJIMBaTh MOJIEM MOJIEKYJI OPraHMYECKMX BEUIECTB JJII WIUIFOCTPAUUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHWW YCTAaHABIWBATH MPUHAIJIC)KHOCTh HM3yUECHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OINPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHuN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpPKaIue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh WM Ha3BaHUS 10
cuctematuieckoit HomeHknatype (IUPAC), a Takke TpHUBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OTACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (HEeHON, (HOopManbAETH, aleTalbIeTHI, MypaBbHUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpykTOo3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);

cOpPMHPOBAHHOCTh yMEHHUS TMPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa aiist 00bsCHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHUSI; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHHE, PU3HUSCKHEC
U XUMHUYECKHE CBOWCTBA THUIHUYHBIX TMPEACTABUTENICH pa3IMYHBIX KIJIACCOB
OpraHMYECKUX BEIIeCcTB (METaH, 3TaH, dTUICH, MPONWJICH, alleTuiIeH, OyTanauen-1,3,
MeTui0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUJICHTJIUKOIb, TIIUIEPUH, PEHOI,
areTaIbICTH, MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxMall, IeJITI0J103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUHA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePaA00TKU U MPAKTUIECKOE
IPUMEHEHUE TTPOTYKTOB NEPEpadOTKH;

c(hOPMHPOBAHHOCTh YMEHHUU TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakiuy o U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCTh YMEHHH BIJIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPU MU3YYCHUH BEIECTB U
XUMHUYECKUX SIBJICHUN (HaOI0/IeHrne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIs TPUHATUS pEIIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIO M J1abopaTOpHBIM O00OpYJIOBaHHWEM, a TakK)Ke MpaBuia OOpaileHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSIMH IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIIBITOB,;

chOpPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB NMPU HATPEBaHUH, MOTyUCHUE
ATUJICHA U U3yUYECHHE €r0 CBONCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB IPU HArPEBaHWH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUHU
C TMpaBWJaM{d TEXHHUKH OE30MAaCHOCTH TpU OOpaIeHuH ¢ BEMIECTBAMHA U
7a00paTOpHBIM  000pYJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypPaBHEHUN COOTBETCTBYIONIUX pPEAKIUA U
(dbopMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpPMAITMIO, TIOy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOH
uHdopmaruu, UaTepHeT u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  TpaBWJIa  JKOJIOTHYCCKH
1eJecCO00pa3HOro TMOBEJeHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHHUSI CBOETO 3JI0POBbS W OKPYKAIOIICH MPUPOTHON Cpelbl, OCO3HABAThH



OMACHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMAasi cMbIci mokaszarens [IJIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIICHUS W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCWCTBHS HA OpPraHU3M
YEJIO0BEKA;

JUIs. O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMHWYECKUX SIBIICHUN;

JUISL CIENBIX W CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HadueHui JI. bpalinsa mis 3anmucu XMMHUYECKHX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMUSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYphbl JIMYHOCTH, €€ (DPYHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO M IPUPOJIHOM CpelIe;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XMUMHUYCCKUH 3JIEMEHT, aroMm, H30Tom, S-, p-, d-
ANEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(koBasieHTHas, MOHHAsI, METANTUYECKas, BOJOPOAHAS ), KPUCTAIIINYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKIUM, PacTBOp, IJICKTPOJMUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMAIIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTUYECKON Jucconmannu, nepuoandeckuit 3akon [[. M. Mennaeneesa,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIlCHUSI SHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM MCTIOJIb30BaHIH BAKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBJISATH XapaKTepHbIE MPU3HAKU TOHSTUM,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIONIUE MOHSTUS MPU
OMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIONH30BATh XMUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHWM XHUMHYECKUX  PEAKIUH,



cucrematndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACTBHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblii ra3, yIJIEKUCIBIM ra3, aMMHaK, TaméHas
M3BECTh, HETAIIEHAs] U3BECTh, TUTHEBAS CO/A, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINPEACATh BaJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, HIOHHAsI, METAJIIMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTANIMYECKONW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJIApHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBy K OMNpPEAENEHHOMY Kiaccy/TpyIie
COCIMHEHUH (MPOCThIE BEMIECTBA — METAJIbl U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH );

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa /1.
N. MenpeneeBa u I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTteMbl
xuMHudeckux dsaemeHToB JI. M. MenaeneeBa, UCHOab3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», O0BSICHITH 3aKOHOMEPHOCTHU
M3MEHEHUsI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUM MO MepuojaM u
rpynnam [lepuognueckoit cucrembl xumuueckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHUYECKON CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMYHBIM TPU3HAKaM (YUCIYy W COCTaBy PEArupyrolIuX BEMIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEMEHEW OKHCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKklny, yYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTaBJISITh YpPaBHEHUS PEAKIUN pPa3IuyHBIX
THUIIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO OOMEHA, YUNUThIBas
YCJIOBUS, NIPU KOTOPBIX ATU PEAKIINU UAYT JI0 KOHIIA;

cOpPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIHMH, MOJATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jUYHbIX HEOPraHWYECKHUX BELIECTB, paclo3HaBaTh
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTb  OKHCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTEep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IPOLECCHI,
JeXallhie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOIb30BAHHEM
MOHSTHUS «MACCOBAs JIOJIS BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHH Ta30B MPH
XUMHUYECKUX PEaKIMSIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOrO M3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOr0 3P (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHHUSI SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCyJIo ¥ J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe IpaBWiIa OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOJIHATH XUMHUYECKUM
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIH3aTOpa,
ONPEJEJICHNE CpEedpl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyiabdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3334 IO
temam «Metamb»y u «Hemerannael») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30MacHOCTH TPHU OOpAIlEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYOBAaHUEM,
NPEACTaBIATh PE3yJNbTaTbl XHWMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIHUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHOpMAIMIO, TMOJy4YaeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, HTepHEeT U ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUH  COOJIOJaTh  TpaBWIa  DKOJIOTHYECKU
1EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B IEIIX
COXpaHEHHUsI CBOETO 3JI0POBbSl M OKPYJKAIOIIEW INPUPOTHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPraHU3MbI ONPENCIIEHHBIX BEIIECTB, IOHUMAs



cmbicit mokazarens IIJIK, moscHAT, Ha mnpumepax cHnocoObl yMEHbUIEHUS U
NPENIOTBPALICHHUS X BPEHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEUIECTB U
XUMUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIALNIMX OOYyYalOlUMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne i/m P Kontpoabusie IIpakTuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. Teopernueckne 0CHOBBI OPraHNYeCKOM XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTaHUUYECKUX COSAMHEHUH A. 3 https://myschool.edu.ru/
M. bytneposa
Htoro mo pazneny 3
Paznen 2. YrieBonopoabt
2.1 [IpenenbHbIE YyrieBOAOPOIbI — AJIKAHBI 2 https://myschool.edu.ru/
HenpenenbHble yrieBoJOpOIbI: aTKEHBI,
2.2 bl I* AOPOA 6 1 https://myschool.edu.ru/
QJIKaINCHBI, ATKUHBI
2.3 ApoMaTudecKkue yrieBoaoposl 2 https://myschool.edu.ru/
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJOB U
2.4 PHpOA y AOPOA 3 1 https://myschool.edu.ru/
ux nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoaconep:kamue opranndeckue coeJuHeHHust
3.1 Cruptbl. Deron 3 https://myschool.edu.ru/
Anbaerunbl. KapOOHOBEBIE KUCIIOTHI.
3.2 ASTIA P 7 1 https://myschool.edu.ru/

CrnoxHbie 3¢upbl
3.3 VrneBoasl 3 2

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no paspeny

Pa3znen 4. A3oTcoaep:kaniue oprannyeckne coeTuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTBI. benku 3 https://myschool.edu.ru/
Htoro no pazaeny 3
Pasnen 5. BeicokoMoOJIeKy IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Htoro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME


https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB H TeM undposbie
Ne i/m P Kontpoabusie IIpakTHueckue (ubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3 https://myschool.edu.ru/
anemenToB 1. Y. Meneneena
C .M 0
1.2 TPOCHHE BEMlECTRa. AIHOT00bpasue 4 https://myschool.edu.ru/
BEIIIECTB
1.3 XVWMUYECKUE PEeaKIIHH 6 1 1 https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertamibl 6 https://myschool.edu.ru/
2.2 Hemeranmns 9 1 https://myschool.edu.ru/
23 CBs3b HCOPTraHNYCCKUX U OPTraHNYCCKUX 2 https://myschool.edu.ru/
BEIIIECTB
Hroro no pasneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMHUS ¥ )KU3HB 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
aTa nudpoBbIe
Nen/m Tema ypoka Konrp-e  IIpakr-e A bp
Bceero U3ydeHust o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
[Ipeamer opraHn4eckoil XuMuu, €€ BOSHUKHOBEHHE
1 ped p ’ ’ 1 https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE 04.09.2025
Teopus cCTpoeHUS OPraHMYECKUX COeTUHEHM A. M.
2 p P . p g 1 https://myschool.edu.ru/
BbytiiepoBa, €€ 0OCHOBHBIE MIOJIOKEHUS 11.09.2025
[IpencraBienue o KnaccuGUKAIMKA OPraHUIECKUX
3 BeulecTB. Homenknarypa (cucremarudeckas) u 1 18.09.2025 https://myschool.edu.ru/
TPUBHAIBHbBIC HA3BaHHsI OPrAHHUYCCKUX BEIICCTB R
4 AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTHYCCKUI PsI 1 https://myschool.edu.ru/
P e 25.09.2025
MertaH u 3TaH — NpOCTEUIINE IPEACTABUTENN
5 1 https://myschool.edu.ru/
aJIKaHOB 02.10.2025
6 AJKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://myschool.edu.ru/
P 16.10.2025 P
OTHJIEH U TPOIMIICH — IPOCTEHIINE
7 P P 1 https://myschool.edu.ru/
MPEICTABUTENH AJIKEHOB 23.10.2025
IIpaxktuyeckas padora Ne 1. «Ilonydenue 3TuaEHa U
8 P P . ¥4 1 1 https://myschool.edu.ru/
W3YYCHHE €r0 CBOMCTBY» 30.10.2025
Ankanuensl. byraguen-1,3 u merunOyraauen-1,3.
9 g T yrel 1 https://myschool.edu.ru/
[TomyyeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI 13.11.2025
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYCCKHH P, AIETHIICH — IPOCTECHIIMI 1 https://myschool.edu.ru/
paA. Al P 20.11.2025 e

npeaACTaBUTECIIb AJIKUHOB
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11 Belunciienys no ypaBHEHUIO XUMHYECKOU PEaKLIUU 97 11.2025 https://myschool.edu.ru/

12 ApeHbl: 0eH301 U TOIY0J. TOKCHYHOCTh apeHOB 04.12.2025 https://myschool.edu.ru/

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB, httos://myschool.edu.ru/
MIPUHAUISKAIINX K Pa3IMYHBIM KJlaccaM 11.12.2025
IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIOB: https://myschool.edu.ru/

14 MIPUPOIHBIN ra3 U MOMyTHbIE HEPTSAHBIE Ta3bl, HEPTH
Hpn[fo;yKTm eé Hepep;’gOTKH ! e 11.12.2025
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB: https://myschool.edu.ru/

15 IIPUPOIHBIN ra}? Y TIONyTHBIC HE(PTAHBIE Ta3bl, HEPTH 18.12.2025
Y TIPOJIYKTHI €€ mepepadoTKu

16 KonTtposbHas paboTa 1o pasaeny «YIIeBoI0pOab» hitps://myschool.edu.nu/

25.12.2025

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U https://myschool.edu.ru/
sTaHoi. BogopoaHas cBA3b

18 MHOroaToOMHBIE€ CIIUPTHL: STUJICHIVIMKOJIb U https://myschool.edu.ru/
[JIMLEPUH

19 ®deHo: CTpOoeHHE MOJIEKYIIbI, (PU3nUYecKue U https://myschool.edu.ru/
XMUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpneruapl: GopManbaeTU I U alleTaIbICTH]I. https://myschool.edu.ru/
AneToH

21 OaHOOCHOBHBIE NpeeNIbHbIE KAPOOHOBBIE KUCIOTHI: https://myschool.edu.ru/
MypaBbUHas U YKCYCHas

99 [pakTuueckas pabota Ne 2. «CBolicTBa pacTBOpa https://myschool.edu.ru/
YKCYCHOM KHUCIIOTBD»

93 CteapuHOBasi M OJICMHOBAsA KUCJIOThI, KaK https://myschool.edu.ru/

NPpEACTAaBUTECIIN BbICHINX Kap6OHOBI>IX KHUCJIIOT
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MbI1a KaK COJIM BBICHINX Kap60HOBbIX KHCJIOT, UX

https://myschool.edu.ru/

24 . 1
MoloI1Iee JeiicTBIe

25 CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX 1 https://myschool.edu.ru/
KHUCTOT. [ MApon3 CoKHBIX 2(UPOB

26 JKupbl: THIpONIN3, MPUMEHEHHE, OMOJIOTHYECKas 1 https://myschool.edu.ru/
POJIb KUPOB

97 YrieBoapl: coctas, knaccudukaius. Baxxueiinme 1 https://myschool.edu.ru/
[IpeJICTaBUTEIIN: TII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxmai 1 nemnoa03a Kak IpUpOIHbIE TOJIUMEPHI 1 https://myschool.edu.ru/
KonTponbhas pabota no paszueny https://myschool.edu.ru/

29 «Kucnopozacoaepkamme opraHnuecKue 1
coenuHeHUs»/ Beepoccuiickas mpoBepouHas paboTa
OO0mrast XxapaKTepUCTHKA a30TCOACPIKALIIX https://myschool.edu.ru/

30 OpraHWYECKUX coeanHeHmi / Beepoccuniickas 1
poBepoyHas paborta

31 AMWHBI: METWJIAMUH U aHUJIUH 1 https://myschool.edu.ru/
AMHHOKHUCIIOTHI Kak aMm(pOTepHbIe OpraHUYECKUe https://myschool.edu.ru/

32 COEJIMHEHUS, X OMOJIOTHUECKOe 3HAUCHHUE. 1
[Tentuasl. benku kak TpuUpoIHbIE
BBICOKOMOJICKYJISIPHBIE COSMHEHUS

33 OcHOBHBIE }:IOHHTPI?[ XUMUHU BBICOKOMOJIEKYJIIPHBIX 1 https://myschool.edu.ru/
COeIMHEHU N

34 OcHoBHbIE ‘IE/IGTOIIBI CUHTE3a BBICOKOMOJIEKYIISIPHBIX 1 httos://myschool.edu.ru/
coenuHeHuil. [ImacTtmaccel, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

BCIICCTB, PAa3JIMYHBIX KJIIACCOB

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrp-e  IIpakr-e
n/n Bcero U3yYeHHs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
XHAMHUYECKUH 3JIEMEHT. ATOM. DNEKTPOHHAS https://myschool.edu.ru/
1 1
KOH(pUTryparmus aToMoB 04.09.2025
ITepnonnueckuii 3akoH u [lepuonnueckas cucrema https://myschool.edu.ru/
2 xumudeckux 3nementoB [l. 1. MennaeneeBa, ux 1
. . ’ 11.09.2025
CBSI3b C COBPEMEHHOI Teopuel CTPOEHHs aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XUMUYECKUX https://myschool.edu.ru/
9JIEMEHTOB M UX COCTUHEHUH 10 TpyNIam u
3 nepuoaaM. 3HaueHUE NePUOIUYECKOTO 3aKOHa U 1 18.09 2025
CHCTEMBI XUMUUYECKUX deMeHToB JI.1. Menneneesa R
B Pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMUYECKasl CBSI3b, €€ BUJIBL; https://myschool.edu.ru/
4 MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U. 1
25.09.2025
Bonopoanas cBsizb
BanenTtHOCTB. DneKTpoOTpULIATENBHOCTE. CTENEHD https://myschool.edu.ru/
5) oKucJeHus. BelecTBa MONIEKYJISIPHOTO U 1
P 02.10.2025
HEMOJIEKYJISIPHOTO CTPOCHHUS
[TonsiTe 0 nucnepcHbIX cucTteMax. VIcTUHHBIE 1 https://myschool.edu.ru/
6 KOJIJIOUHbIE pacTBOpbl. MaccoBasi 10JIs BEIIECTBA B 1
PAcTEOP 09.10.2025
pacTtBope
Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX https://myschool.edu.ru/
7 coequHeHM. ['eHeTHYecKkas CBsA3b HEOPTraHUUYECKHX 1
P 16.10.2025
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10

11

12

13

14

15

16

17

Krnaccudukanus XuMHYECKUX pPEeaKIUi B
HEOPraHWYECKOM M OPraHnYeCcKOl XMMUHU. 3aKOH
COXpaHEHUsI MaCChl BEIIECTB; 3aKOH COXpPaHEHUs 1
MIPEeBpALICHHS SHEPTUN TPU XUMHUECKHUX PEaKIMIX

Ckopoctb peakiuu. O0paTuMble peaKiuu.
XHUMHYECKOE PABHOBECHE

[Tpaktuueckast pabota Ne 1. «BnusiHre pa3iuuHbIX
(akTOpPOB Ha CKOPOCTH XUMHUYECKON PEaAKLIUN»

OnekrponuTrdeckas quccormanus. [lonstue o
BOoJI0OpoAHOM ToKa3zaTene (PH) pactBopa. Peakiun
MOHHOTO 0OMeHa. ['Maposn3 OpraHuvecKux u
HCOPTaHNYCCKUX BCIICCTB

OKHCIIUTETFHO-BOCCTAHOBHUTEIIBHBIE PEAKIIUU.
[TonsiTre 00 AMEKTPOIIN3E PACcIsIaBOB U paCTBOPOB
coJient

Kontponbnas pabora no pazaeny «Teopetuueckue
OCHOBBI XUMUWY

Meraiubl, ux noJsioxkenue B Ilepuoguueckoi
cucreMe Xumuyeckux 3semeHToB /1. 1. MenneneeBa
1 0COOCHHOCTH CTpOeHUs: aTOMOB. O01He
¢du3nyecKkue CBOCTBa METANIOB

CrutaBbl METAIIOB. DIEKTPOXUMHUYECKHUI Psifg
HaIpsKEHUN METaNIOB

XUMHUYECKHUE CBOUCTBA BAXKHENUIITNX METAIJIOB

(HaTpuii, KaJIMi, KaJIbIIUA, MarHui, ATFOMUHAN) U UX

COETUHEHUHN

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COETUHEHUH

23.10.2025

30.10.2025

13.11.2025

20.11.2025

27.11.2025

04.12.2025

11.12.2025

18.12.2025

25.12.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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XHUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX

https://myschool.edu.ru/

18 .
COEIMHEHU
19 [TpakTuueckas pabora Ne 2. "Pemienue https://myschool.edu.ru/
AKCIIEPUMEHTANIbHBIX 3aa4 110 Teme «MeTtamib»"
Hewmeramnsl, ux nonoxxenue B [lepuoguueckoit https://myschool.edu.ru/
20 crucTteMe XxuMudeckux armemeHToB [1. V. MenneneeBa
U 0OCOOCHHOCTH CTPOEHUS aTOMOB
dusnueckre CBONCTBA HEMETAIUIOB. AJIJIOTPONHUS https://myschool.edu.ru/
21 HEMETaJUIOB (Ha IpUMEpPE KUCIOPO/Ia, CEPHI,
dbocdopa u yrieponaa)
99 XHMMHYECKHE CBOWCTBA IAJIOTEHOB, CEPBI U UX https://myschool.edu.ru/
COCIUHECHUN
23 XuMHYecKue CBOMCTBa a30Ta, pochopa u ux https://myschool.edu.ru/
COCIMHEHU
24 XHUMHYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U UX https://myschool.edu.ru/
COCIUHCHUN
o5 IIpuMeHeHnEe Ba)KHEUIIUX HEMETAUIOB U UX https://myschool.edu.ru/
COEIMHEHHUU
O000111eH1E U CUCTEMAaTH3aIMs 3HAHUH 110 TEME https://myschool.edu.ru/
26 «Hemeramnb. Berunciaenus o ypaBHEHUAM
XUMUYECKUX PEAKLIUN U TEPMOXUMUYECKHUE PACUETHI
97 [TpakTuueckas padota Ne 3. «Pemenue https://myschool.edu.ru/
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "HemeTans'"»
28 KonTponbhas pabota no temam «MeTamis» u https://myschool.edu.ru/
«Hemerannbn
29 Heoprannueckue u OpraHuuecKue KUCIOTBHI. https://myschool.edu.ru/

HeopraHqucm/Ie " OPpraHNn4CCKUC OCHOBAHUA
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AM((poTepHbIE HEOPraHNYECKUE U OPTaHUYECKHE

https://myschool.edu.ru/

30 coenuHeHus. [ eHeTnYecKas CBsI3b HEOPTAaHMUECKUX 1
¥ OPTaHUYECKUX BEIIECTB
Poib xumun B 00ecIiedeHUN SKOJIOTHIECKOM, https://myschool.edu.ru/
31 SHEPreTUYECKON 1 MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEIUIIUHBI
32 [IpencraBnenus 06 oOmMMX Hay‘IHLIXUHpI/IHHI/IHaX 1 https://myschool.edu.ru/
MIPOMBIIIJICHHOTO TIOyYeHUs] BAKHEHUIITUX BEIIECTB
33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB https://myschool.edu.ru/
34 XuMHuS ¥ 310pOBbE YEIOBEKA https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 34
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
10 KJTACC

Kon

IIpoBepsiemble mpeAMeTHbIE pe3ybTaThl 0CBOCHUSI OCHOBHOM

NMpPOBEPSEMOro
pe3yJbTara

o0pa3oBaTeIbHOM MPOrpaMMBbl CpeIHero o0mero 00pa3oBaHus

1 TeopeTnueckrne OCHOBBI OPraHN4ECKONH XUMHH

CpopMHUPOBAHHOCTH MIPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH

€CTECTBEHHOHAY4YHON KapTUHBI MHUpA, POJM XUMHUHU B IIO3HAHUU

11

SBJIEHUN TpUPOIbI, B (OPMHPOBAHMH MBILUIEHUS U KYJIbTYpPbI

JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPAaMOTHOCTH, HEOOXOIUMOM JIst

pelICHUA TMPAKTHYCCKUX 3aJad H DSKOJIOTMYCCKH 000CHOBAHHOI'O

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM cpesie

Bnagenue cuctemMoil XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYACT:

OCHOBOIIOJIararomue IIOHATHA (MOJ'IeKy.]'Ia, BaJICHTHOCTD,

QJICKTPOOTPULATCIIbBHOCTD, CTCIICHb OKUCJICHUA, XUMHUYCCKAA CBA3b,

MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM O0BEM, YIJIEPOJHBIA CKEJIeT,

(GyHKIMOHANIbHAS ~ TpyMNma,  paaukal,

U30MEpHsl,  HU30MEPHI,

TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOA- |

1.2

a30TCcoACpKallue COCAVHCHUA, OMOJOrHYECK aKTHUBHBIE BCIIIECTBA

(yrneBopl, )KUPBI, OCIKH), MOHOMED, IMOJUMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs

XMMHUYECKOTO CTpoeHHUs opranumdeckux pemectB A.M. Bytieposa),

3daKOHOMCPHOCTH, CUMBOJIMYECKUI S3BIK XHUMHH, @aKTOHOFH‘leCKI/Ie

CBEJICHWS O CBOMCTBaX, COCTaBe, TOJYYCHHH U Oe30macHOM

HCIIOJIF30BAHUH BaKHEUIIINX HCOPraHNMYCCKUX HW OPraHUuYCCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBbHOCTH YCJIOBCKaA

ChopMupOBaHHOCTh yMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU

13

HOHSITPIfI, YCTaHaBJIMBATb ux B3aMMOCBA3b, HCIIOJIB30BAaTh

COOTBETCTBYHOIIME IIOHATHUA IIPpU OIIMCAHHMKU COCTaBa, CTPOCHHUA U

IpEeBpaIICHUI OpPraHMYeCKUX COSIMHEHHM

c(hOpMHUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY

JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,

14
XUMHNYCCKHUX peaKHHﬁ, HU3roTaBJINBATh

COkpamEéHHol) (opMyn OpraHMYECKHX BEIIECTB W YpPaBHEHHM

MOJCIN MOJICKYII

OpraHN4Y€CKUX BCHICCTB I MWIIIOCTpAIMU HUX XHUMHUYCCKOTro M

MMPOCTPAHCTBEHHOTO CTPOCHUS




1.5

1.5

1.6

2.1

ChopMupoBaHHOCT, YMEHHM YCTaHABJIMBATH MPUHAAICIKHOCTH
W3YYEHHBIX OPraHMYECKHX BEIIECTB M0 MX COCTaBY U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpynme) coeAuHeHUd (yrieBOJIOpPOJIbI,
KHUCJIOPOJ M a30TCOJEpIKAIINE COEAUHEHHS, BHICOKOMOJICKYJISIPHBIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS IO CHCTEMATHYECKOU

nomenkiarype (IUPAC)

C(I)OpMI/IpOBaHHOCTB YMCHUA ONIPCACIIATL BUbI XUMHUYECKON CBS3U B

OpTraHUYCCKUX COCAUHCHHUAX (O,Z[I/IHapHLIC u KpaTHBIC)

ChopMUpOBaHHOCTh YMEHHMS MPHUMEHAThH: TOJOXKEHUS TEOPUHU
CTpPOCHHUs opraHndeckux BemectB A.M. bytiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOMCTB BEILIECTB OT HUX COCTaBa U CTPOCHHMsI; 3aKOH

COXpPAaHCHUA MACChl BCIICCTB

VYraesogoponsl.  Kuciopojacomepxamme ©W  a30TCOAEpKAIUe

OpTraHU4YCCKUC COCANHCHUS. BBICOKOMOJIGKYJIHPHBIG COCOAMHCHUA

CdopMupoBaHHOCT, YMEHHMI NPUBOAMTH TPUBUAIbHBIC Ha3BaHUS
OTJIEJIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPOIMWJIEH, alleTUJICH,
STUJICHIJIMKONb, TJIMLEPHUH, (eHon, dopManbaerui, ameranbIerus,
MypaBbHHasl KHCJIOTA, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCIJIOTa, IJIIOK03a, (QpPyKTO3a, Kpaxmai, LeJIioJ03a,

TJTUITMH)

2.2

2.3

2.4

CpopMHUpPOBAaHHOCT, YMEHHI XapaKTEpPU30BaTh COCTAaB, CTPOCHHE,
(bPISI/II-ICCKI/Ie U XUMHUYECKHE CBOMCTBA TUINYHBIX HpeHCTaBHTCHeﬁ
pPa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, dTHJICH,
MPOMWIICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, GeH3odn,
METaHOJ, 3TAHOJI, STUJICHIINKOIb, TJIMIEPUH, (EHON, alleTaIbICTH/I,
MypaBbHHAS M YKCYCHasl KHCIIOTHI, TJIFOKO3a, Kpaxmall, IeJUTF0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

ChopMupoBaHHOCTh YMEHUS MIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXIYy TUIUYHBIMA [PEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OpraHUYECKHUX BEILIECTB YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIUi ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (POPMYIT

ChopmMupoBaHHOCTH ~ YMEHHUS ~ XapaKTepuU30BaThb  HCTOYHHMKH
YTJIEBOIOPOIHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI
UX TepepabOTKM U MPaKTHUYECKOE MPHUMEHEHHE MPOJYKTOB

nepepaboTKu

XUMHSA ¥ )KU3Hb. PacuéThl




3.1

3.2

ChopmupoBaHHOCTE YMEHUW BIIAAETh CHUCTEMOW 3HAaHUH 00
OCHOBHBIX METOJIaX HAyYHOTO TO3HAHMS, HCIONb3YEMbIX B XUMHH
OpU HM3yYEeHUU BEIIECTB W XUMHUYECKHX SIBICHUN (HaOIOJEHUE,
W3MEPEHHE,  OKCIEPUMEHT,  MOJICIUPOBAHUE),  HCIOJIb30BaTh
CHUCTEMHBIE XWMHYECKHE 3HAHUS IS TPUHATHS PEIICHHH B
KOHKPETHBIX >KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX

IIPUMEHCHUEM

CdopmupoBaHHOCT, yMEHUW COONIOAATh TPaBHIA TOJIH30BAHUS
XUMHUYECKON MOoCcyAol U JabopaTopHBIM 00OpYAOBaHHEM, a TaKkKe
npaBuiIa 0OpalleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU

11O BBIITOJIHCHUTIO HaGOPaTOprIX XUMHNYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTE ~ YMEHWUH  IUIAHUPOBATH W BBHITIOJHATH
XUMUYECKUN SKCIEPUMEHT (IIPEBpAIllCHUs] OPTaHMYECKUX BEIECTB
IpU HarpeBaHUM, MOJyYEHUE STUIIEHA M HW3YYCHHE €ro CBOMCTB,
KaueCTBCHHBIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JCHATypallUs
OCJIKOB TIPU HArpEeBaHUH, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUH
C TpaBUJIAMH TEXHUKU OE€30MMaCHOCTH MPHU OOPALICHUH C BEIIECTBAMU
U J1abopaTOpHBIM OOOPYJOBAaHHWEM; TMPEACTABIATh PE3yIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (QopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUi U (OPMYIUPOBATH BHIBOJBI HA OCHOBE

OTUX PEC3YJILTATOB

3.4

3.5

3.6

11 KIIACC

ChopMupoBaHHOCTE ~ YMEHHH  TPOBOAWTH  BBIYUCIICHUS IO
XUMHYECKUM YpaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKUUU MO HU3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOT'O M3 UCXOAHBIX BEUICCTB UJIN ITPOAYKTOB peaKHI/II/I)

ChopmMupoBaHHOCTD YMEHUH  KPUTHUYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOITYyYaeMyl0 M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoit nHpopMaruu, cetb IHTEpHET U ipyrue)

CpopMHUpOBAaHHOCTH YMEHHN COOJIOIATh TpaBUIa SKOJOTUYECKH
11eJ1ec000pa3HOro MOBEJACHUS B OBITY M TPYAOBOW AEATEIHHOCTH B
LEAX COXPaHEHUS CBOErO 3J0pPOBbS M OKpPYXKAloLeld MPUPOJHON
Cpenbl, OCO3HABAaTh OMACHOCTh BO3JECUCTBUS Ha >KMBBIE OPraHU3MBbI
OIpeeNEHHBIX OPraHNYECKUX BEILECTB, [IOHUMAs CMBICH [TOKA3aTeNs]
MK (mpenensHO JOMYCTUMOM KOHIIGHTpAllUM), TMOSICHATH Ha
npuMepax crocoObl YMEHbIIEHUSI U MPEJOTBPAIICHUS X BPEIHOTO

BO3I[CI7[CTBI/I$[ Ha OpraHuv3M 4€JIOBCKa



Kon

NMpPOBEPSEMOro

pe3yJabTara
1

11

1.2

1.3

1.4

1.5

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpPeIHEro o01ero 00pa3oBaHus

TeopeTnyeckrue OCHOBBI XUMUHU

Bnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpAs BKIIFOYAECT:
OCHOBONOJIATAIOIINE  TOHATUS  (XUMHUYECKUW  DJIEMEHT, aToM,
3JIEKTpOHHAss 000j04YKa aroma, S-, p-, O-dJIeKTpOHHBIE OpOHTAIN
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULATEIHHOCTD,
CTENCHb OKHUCIICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpPHAs Macca,
MOJISIPHBIN 00BEM, KpHCTALITMYECKAsT PEIIETKA, TUIBl XUMHYECKUX
peakuuit (OKHCIUTENBHO-BOCCTAHOBHUTEbHEIE, 9K30- u
9H/I0TEPMHUUECKHUE, pEaKI[M1 HOHHOTO 0OMEHa), pacTBOP, SJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIIUTUYECKAsT JIUCCOIMAINS, OKHUCIIUTENb,
BOCCTaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS DIIEKTPOIUTUYECKOMN
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MeHneneeBa, 3akoH
COXPAHEHUS MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(hakTONOTHMYECKHE CBEIEHHS O CBOWCTBAaX, COCTaBE, TMOJYYCHUU H
0€30MacHOM HUCIIOJIb30BaHUM BaXKHEHIIINX HEOPTaHUYECKHUX BEIIECTB B

OBITY M NIPAKTUYECKON JEATEIbHOCTH Y€I0BEKa

ChopMupoBaHHOCT, YMEHUI BBISBIATH XapakKTepHbIE NMPU3HAKU U
B3aUMOCBS3b W3YUYEHHBIX TOHSITHI, MPUMEHSITH COOTBETCTBYIOIINE
TOHSTUSL TIPU OINKCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKHX
BEIIIECTB M HMX NPEBPAIICHUIA; BBISBISATh B3aUMOCBS3b XUMUYECKHX
3HAaHUU c HOHSTUSIMHU u MIpeICTaBICHUSIMU OpYyTUx

€CTCCTBECHHOHAYYHEBIX IIPEAMETOB

Bnaz[eHHe OCHOBHBIMH METOJaMH HAYYHOTI'O IIO3HAHHUA BEIICCTB U
XHMHYECKHUX SBJICHUM (Ha6J’IIO,Z[CHI/I€, HU3MEPCHUE, ODKCICPHUMCHT,

MOJICIMPOBAHNE)

ChopMupOBaHHOCTh YMEHHUH ONpEIENsATh BAJCHTHOCTb U CTEICHb
OKHCJICHUSI XMMHYECKMX DSJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOTO
coCTaBa, BMJ XMMHUYECKOM CBSi3M  (KOBaJIeHTHas, HOHHasd,
MeTaJlJIn4yecKasi, BOJOPOIHAs) B COEIUHEHUSX, TUIl KPUCTANINYECKOM
PeETKY KOHKPETHOI'O BEIIEeCTBA (aTOMHAsi, MOJIEKYJIsIpHasi, MOHHA,

MeTaJlJIn4ecKast)

CdopmMrpoBaHHOCTh YMEHHI ONpPEAEATh XapaKkTep CPebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI



1.6

ChopmupoBaHHOCTE  YMEHHUS  KIACCU(PUIUPOBATH XUMHYCCKHE
PEaKIMy 10 PA3ITUYHBIM MTPU3HAKAM (YUCITY U COCTABY pearupyronmx
BEIIECTB, TEIIOBOMY H(h(hEKTy peakiuu, W3MEHEHHUIO0 CTeleHen
OKHUCJICHUS  DJIEMCHTOB,  OOpaTUMOCTH  PEAKIMH,  yYaCTHIO

KaTaimMs3aTopa)

1.7

1.8

ChopMHUpPOBAaHHOCT, YMEHUW COCTaBIATH YpPaBHECHHS pPEaKIUN
pa3IMYHBIX THUIIOB, TOJHBIE M COKPAIIEHHBIE YPABHEHUS PEaKIIMil
MOHHOTO OOMEHa, YYUTHIBAs YCJOBHSI, TIPU KOTOPBIX ITH PEAKIIHH
UIYT A0 KOHIIA

CdopmMupoBaHHOCTH YMEHHI MPOBOJIUTH peakuuu,
MOATBEPKIAI0IINE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HCOPTraHNYCCKUX BCUICCTB, PACIIO3HABATL OIIBITHBIM HYTéM HOHBI,

MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

1.9

1.10

1.11

ChopMupoBaHHOCTh YMEHUI PaCKpPHIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJBHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOT 0 OajaHca 3TUX peakiui

CchopMupoBaHHOCTh YMEHHMH OOBACHATH 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOH peakIu OT Pa3InYHbIX (aKTOPOB

ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEIEHHs
XMMHYECKOr0 PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3AEHCTBUS

(npunun Jle Hlatense)

2.1

2.2

OO6m1ast 1 HeOpraHUYECKask XUMUS

CdopmupoBaHHOCT YMEHHUI packpbiBaTh cMbich [lepuoguueckoro
3akoHa /.M. MenpeneeBa  u JEMOHCTPHUPOBATh ero
CHUCTEMAaTU3UPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIN

ChopMUpOBaHHOCTh ~ YMEHMH  XapaKTepu3oBaTh  BJIEKTPOHHOE
CTPOCHUE AaTOMOB XUMHYECKHMX 0dJIeMEHTOB |—4  mnepuonos
[Tepronnueckoi CHUCTEMBI  XHMHYECKHUX  DJIIEMEHTOB J.N.
MeHzeneeBa, HCIIONb3Ysl MOHATHS «S-, P-, -2JIEKTPOHHBIC OPOUTAIIIY,
«9HEPreTU4ECcKNe YPOBHMU», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U X COEJAMHEHHI MO Mepuojam u
rpynnaM [lepuogudeckoil cucTeMbl XMMHUYECKUX 3ieMeHTOB JI.1.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) OOIINE
XMMHMUYECKHE CBOICTBA HEOPraHMYECKMX BEUIECTB  pa3IUYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIECTBOBAHUC T€HETHYECKOM CBS3U MCKIAY



2.4

HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/If/’I

COOTBCTCTBYIOIIUX XUMHUYCCKHX peaKHHﬁ

ChopMUpOBaHHOCT, YMEHHMHM yCTaHaBIMBaThb IPHUHAJIEKHOCTh
HEOPraHUYECKHUX BEILECTB [0 UX COCTABY K ONPEIEIEHHOMY KIaccy
(rpynme) coequHEeHuH (IPOCThIe BELIECTBAa — METAJUIbI M HEMETAJUIbI,

OKCH/IbI, OCHOBAHHUSI, KHUCIJIOTbI, aM(pOTEpHbIE TUAPOKCUIbI, COIIH)

2.5

2.6

2.7

CdhopMupoBaHHOCTh YMEHHH HCIIOJIE30BATh XUMUYECKYIO CHUMBOJIUKY
JUIL  COCTaBJICHUS (OPMYJT BEIIECTB W ypPAaBHEHHH XHMHUYECKHX
peakimii, cucrematuueckyro HomeHknarypy (IUPAC) u TpuBuanbhbie
Ha3BaHMS OT/JENBHBIX HEOPraHWYeCKUX BemlecTB (yrapHbIi ras,
YIJICKUCIIBIA Ta3, aMMHaK, raméHas M3BEeCThb, HeraméHash M3BECTb,

MUATHEBAs COJIA, TUPUT U JIPYTHUE)

CdopMHUpPOBAaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBaThH) 0OOIINE
XUMHUYECCKUEC CBOICTBa HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHNE TEHETUYECKOM CBSI3U MEXTY
HEOPraHWYECKUMU  BEIIECTBAMU C  TOMOUIbI0  YpaBHEHHM

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCT, ~ yMEHHUH  TUIAHUPOBATh U BBINIOJIHATH
XUMHYCCKHIA SKCIIEPUMEHT (pasjioKeHHE IEePOKCHIIAa BOIOpOJa B
MIPUCYTCTBUH KaTaan3aTopa, OnpeesieHue CPeIbl pAaCTBOPOB BEIIECTB
C NOMOMIBIO YHHUBCPCAJIILHOTO HMHAWKATOPA, BJIIMAHUC PA3JTIUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW PEaKIMH, PEaKIUd HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIMK Ha Cylbdar-, KapOOHAT- U XIJIOPUJI-
AHUOHBI, HA KaATUOH aMMOHMU s, PCUHICHUC JKCIICPUMCHTAJIBHBIX 3aaa4
o reMam «MeTaiuib» 1 « HemeTaibhy) B COOTBETCTBHH C IPABUIIAMHU
TEXHUKH O€30MacHOCTH TpU OOpalleHHHd C BEIIECTBAMHU H
nabopaTopHbIM  00OpYyIOBaHWEM;  MPEJACTABIATH  PE3YIbTAaThI
XUMHYECKOTO OKCIepuMeHTa B  (QopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIUX peaKUuil U (GOopMyIHpOBaTh BBHIBOJBI HA OCHOBE

OTUX PE3YJIbTAaTOB

2.8

2.9

ChopmupoBaHHOCT, yMEHHU COONIOAATh MpaBWIA IOJIb30BAHUS
XUMUYECKON TMOCYI0N M JTabOpaTOpHBIM 000PYIOBAaHHUEM, a TaKKe
IpaBujia 06pameHI/151 C BCUICCTBaAaMHU B COOTBETCTBUU C UHCTPYKIIUAMU
I10 BBIITOJITHCHHUTO na6opaT0prlx XUMHWYCCKHUX OIIBITOB

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XHUMHUYECKUE

IIPOLECCHI, JICKAIINUE B OCHOBC IIPOMBIIIJICHHOTO MOJTYYCHUA CGpHOfI

KHCJIOTBI, aMMHaKa, a TaKXC C(i)OpMI/IpOBaHHOCTL Hpe,I[CTaBJICHI/Iﬁ 00



OoO0ImMX HAay4yHBIX MPHHOMIAX M SKOJOTMYECKHX Hpobiemax

XUMHUYICCKOT'O IMTPOU3BOJACTBA

XUMUS U )KU3HL. PacyéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAy4YHON KapTUHBl MHpA, POJM XUMUU B IO3HAHUU
SIBIICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
AUYHOCTH, €€ (PYHKIMOHAIBHON T'PAaMOTHOCTH, HEOOXOAMMOH IUis
pelieHus MPAKTUYECKUX 3a]ad M SKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOM cpesie

3.2

3.3

3.4

3.5

CdopmupoBaHHOCTH yMEHUH KPUTHYECKH AHAJIU3UPOBATH
XMMHYECKYI0 MH(OpMaIuio, MoJy4yaeMyr M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTh YMEHHUI COONIIOJaTh MpPaBUJIa SKOJIOTMYECKH
11€J1ec000pa3HOro MOBEACHHUA B OBITY M TPYJOBOH NEATEIBHOCTH B
LENAX COXPAHEHUsI CBOETO 3J0POBbS M OKPYKAMOIIEW HPHUPOAHOU
Cpelbl

Oco3HaBaTh OMNACHOCTh BOS,HGI;'ICTBHH Ha JKUBBIC OPIraHU3MbI
OHpGI{CJ’IéHHHX BCIICCTB, IIOHHMMAas CMBICJI II0Ka3aTCJId HHK,
IMOSICHATH Ha IIpUMEpax CIIOCOOBI YMCHBIICHUSA U IPEAOTBPpAICHUSA UX

BpPCaAHOTO BO3I[€I>1CTBI/I$I Ha OpraHus3M 4CJIOBCKa

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHUS  C
WCITIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JIOJIsl BEIIECTBA B PacTBOPEY,
O00OBEMHBIX OTHOIICHUH Ta30B NMPH XUMHYECKHX PEAKIUSIX, MacChl
BEIIIECTBA MM 00bEMA T'a30B MO M3BECTHOMY KOJIHMYECTBY BEIICCTBA,
Macce Wid 00bEMY OJHOTO M3 y4YaCTBYIOIIMX B PEAKIMH BEIICCTB,
TEIUIOBOTO (P deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI

BCIICCTB, MPCBPAIICHNA 1 COXPAHCHUA S9HCPIrUn



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJTACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

TCOpCTI/I‘lCCKI/IC OCHOBBI OpI“aHI/I‘-ICCKOI\/’I XHUMHUHU

HpeHMCT Opl"&HH‘-ICCKOfI XHUMHH: €€ BO3HUKHOBCHHEC, Pa3BUTUC U 3HAYCHHUC B
MOJIYYCHHUHN HOBBIX BCHICCTB U MATCPUAJIOB. Teopm{ CTPOCHUSA OPraHUYICCKHUX

coequHennii A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrpykTypHble (OpMyJbl OpraHMYECKHX BellecTB. ['omonorus, wuzomepus.
XuMuYeckasi CBA3b B OpPraHMYECKHX COEIMHEHUSX — OJMHAPHBIE U KPATHBIE

CBA3U. HpCIlCTaBJICHI/IC () KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHN4CCKUX BCIICCTB

1.3

2.1

2.2

2.3

2.4

2.5

Homenknarypa opraHuueckux COeMHEHUH (CUcTeMaThyecKas) U TPUBHAJIbHbIE

Ha3BaHMs BAKHEHIINX IPEICTaBUTENIEH KJIAaCCOB OPraHMUECKUX BEIIECTB
Yri1eBo10pOabI

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH u sTaH —
MpOCTEHIINE MPEJCTABUTENN ANKAHOB: (U3NYECKHE U XUMUYECKHE CBOWMCTBA
(peakiuy 3aMeEIEHUs] U TOPEHHUs), HAXOXKICHHWE B NPUPOIE, IMOIyueHHE U

MIPUMEHEHUE

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJOTHMYECKUUA psifl. DTWIEH W MPONUIEH —
MpOCTEHIINe MPeICTaBUTENHN alIKeHOB: (pU3MYecKre U XUMHUYECKHE CBOWCTBA
(peaKLII/II/I TUAPHUPOBAHUA, TaJOrCHUPOBAHUA, THUApATALIUA, OKUCJICHUA U

HOJ'II/IMepI/I3aL[I/II/I), IMMOJIY4YCHUC U IIPUMCHCHUC

Ankanuensl: Oyramuen-1,3 u wmetwnOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyuenre cuHTeTHYeCKOro

KayudyKa U PEe3HHBI

AJKHMHBI: COCTaB M1 0COOEHHOCTH CTPOCHHMSI, TOMOJIOTHUECKUH Psill. ALIETUIIEH —
MPOCTEHIINK MpeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakUMM  TUAPUPOBAHMS,  TraJOr€HUPOBAHMUS,

ruaparanuu, FOpeHI/ISI), TMOJIYYCHHUEC U ITPUMCHCHUC

Apenbl. benson: coctaB, cTpoeHue, (uU3NYECKME M XUMUYECKHE CBOWCTBA
(peakuuy TrajoreHUpOBaHUS W HUTPOBAaHM), IOIYYEHHE U IPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, pu3nyecKrMe U XMMHUYECKHE CBOWCTBA (peakLuu
raJIOTCHUPOBAHUS U HUTPOBAHMA), NOJIYYEHHUE U NPUMEHEHHe. TOKCHYHOCTh
apeHoB. I'eHernyeckas CBsI3b MEXKIY YIVIEBOJAOPOJAMH, IPUHAJICKAIMMU K

Pa3jINYHbIM KJIaCCaM



2.6

IIpuponHble WCTOYHUKM yrieBOAOpoAoB. IIpupoaHBII Ta3 M IHOIYTHBIE
HedTsHbIe Ta3bl. HedTh u e€ npoucxoxaenue. CrocoObl nepepadoTku HEDTH:
NIEPEroHKa, KPEeKHUHI (TepMHUYECKUH, KaTaluTU4ecKuil), muposus. IIpomykTsl
nepepaboTKu HEPTH, X IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi

YTOJIb ¥ IPOJYKTHI €T0 TIEpepadOTKH

3.1

3.2

3.3

3.4

Kucnoponcoaep:xaiiue opraHuyeckue COeUHEHM

[IpenenbHble OOHOATOMHBIE CHMPTHL. MeTaHONI W 3TaHON: CTPOEHHE,
¢dbuznyecKkue U XUMHUYECKHE CBOMCTBAa (peaklMd C aKTUBHBIMH METaJUIaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), NpPUMEHEHHE. BOJOpPOIHBIE CBSA3M MEXKIY
MOJIEKYJIaMH CIUPTOB. [[eficTBHEe MeTaHOJa U 3TaHOJIa HAa OpPraHU3M YeJOBeKa.
MHoroaroMHble CIUPTHL. DTHIECHTIIMKOJIb U TIUIEPUH: CTPOEHUE, (pusndeckue
U XUMHYECKHE CBOWCTBAa (B3aUMOACHCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAsl peakilisi Ha MHOTOAaTOMHbIE CHUPTHI). [leficTBHE Ha OpraHusm

YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJICHITIUKOJIA

denoi: CTPOCHUEC MOIJICKYIJIbI, (bHSquCKI/IC M XUMHUYECKHE CBOICTBA.

Tokcuunocts (enona. [lpumenenue peHomna

Anpaeruipl ¥ KeToHbI. DopMabIeru, aleTanbJAeTU/l: CTPOCHHE, (HU3NICCKUE
M XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KAaueCTBEHHbIE PEAKIMH), IOJyYEHUE U IPUMEHEHHE

OIHOOCHOBHBIE TIpeJIebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAst
KHCJIOTBI: CTpOeHHE, (PU3MYEeCKHe W XUMHUYECKHE CBOWMCTBA (CBOMCTBA, 00IINe
JUI KJacca KHCJIOT, peakuus >TepuduKanuu), NOJydeHHe M IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KHCJIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIITHX Kap60HOBBIX KHCJIOT, UX MOIOIIEC I{GI\/’ICTBI/IG

3.5

3.6

Crnoxxnabie 2GupHl Kak TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenune xupoB. buonorunueckas pob
KUPOB

YrneBoabl: cOCTaB, KIaCCH(PUKAIUS YTIEBOAOB (MOHO-, TU- M TIOJIUCAXaPHUJIbI).
I'moko3a — mpocTedmmii MOHOCaXapHl: OCOOCHHOCTH CTPOCHHS MOJIEKYJIH,
¢busznyeckue W XUMHYECKHE CBOICTBa (B3aMMOACHCTBHE C TUAPOKCUAOM
menu(ll), okucieHne amMMHayHBIM ~ pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OPO’KEHUE IIIIOKO3bl), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uosiornueckas posib. Porocunte3. PpyKTo3a Kak u3oMep Ioko3bl. Kpaxman
Y LEJUII0JI03a KaK MPpUpPOHbIe noaumMepsl. CTpoeHue Kpaxmania U LUEUIH0I03bI.
Odusnyeckrue W XUMHUYECKHE CBOWCTBAa Kpaxmaia (THIpOJiHN3, KaueCTBEHHas

peaxkiuus ¢ HoA0M)

A3oTcoepKaliie OpraHn4eckie CoeTMHEeHUs



4.1

4.2

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnveckue coequHeHus. Pusnueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha IpuUMepe MMuuHa). buonornyeckoe
3HAYE€HHE aMUHOKUCIOT. [lenTuel

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJIApHBIE coenauHeHus. IlepBuuHas,

BTOpUYHAS U TpETHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OENKOB:

TUIPOJIU3, ICHaTypalusl, KAYeCTBEHHbIE peakliy Ha OeIKu

5.1

5.2

11 KVIACC

Kon

BpICOKOMONEKYIISIpHBIE COETMHEHMS

OCHOBHBIE MOHATHUS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJUMEpP, CTPYKTYpPHOE€  3BEHO, CTENECHb  MOJUMEPU3ALMUHU,  CPEIHSIA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX

COE€TUHEHUM — noJimMepur3anus U MOJIMKOHACHCAIUA

3KCHepI/IMeHTaJIBHLIe MCTOAbl H3YUCHUSA BCHICCTB HU HUX HpeBpaH.[eHHfIZ
O3HAaKOMJICHUE C 06p33HaMI/I NpUpOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH,

miacTMace, KayuykoB. [loigyyeHre CHHTeTHYEeCKOro KayuyKa U Pe3UHbI

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

11

1.2

1.3

14

1.5

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000JI0UKa.
DHepreTuyeckre YpOBHH, OYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-371€MEHTHI.
OcobeHHOCTH pactpeiesieHUs SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX 3JIEMEHTOB

IMEPBLIX LICTHpéX NepruoaoBs. QHCKTpOHHaH KOH(I)I/ITypaI_[I/ISI aTOMOB

[Tepnonnueckuit 3akoH u Ilepmonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.M. MenneneeBa. CBsA3b IEpHOAMUECKOTr0 3aK0HA U [lepnoanueckoil cucteMsl
xuMHu4ueckux 3yemeHToB .M. MenzeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX BEIIECTB 10 IPyNNaM M IEpUOJaM.
3HaueHHUEe NMEPUOINIECKOr0 3aKOHA B Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XHUMHYECKas CBS3b. BHIbI XUMHUYECKOM CBSI3HU
(koBaJIeHTHasl HeMoJIApHAas M IMOJIsIpHAas, HOHHAas, MeTainuyeckas). VoHsl:
KaTHOHbl M aHUOHBI. MexaHM3Mbl OOpa30BaHUs KOBAJIEHTHOH XMMHUYECKOMH
cBs3H1 (OOMEHHBIN U JOHOPHO-AKIENTOpHbIN). BogopoHas cBs3b

BanentHocts. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MTOCTOSHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA



1.6

1.7

1.8

1.9

1.10

BEIIECTB OT THIIA KPUCTAUIMYECKOW pewméTku. [loHAaTHE O AUCHEpCHBIX
cucremax. VcTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas J0Js BELIECTBA B
pacTBope

Knaccudukanums HEOPraHUYECKUX COCIMHEHUM. HomeHnkiatypa
HEOPraHWYECKUX BEIECTB

Xumnueckass — peakuus.  Kiaccupukanus — XMMMYECKHMX — peakuuid B
HEOPraHUYECKON M OpraHuYecKoil XUMHUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB,

3aKOH COXPaHEHMsI U MPEBPALICHUS] SHEPTUU IPU XUMHUECKUX PEaKIHIX
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

OOpatumble peakuuu. Xumuueckoe paBHoBecue. (DakTopbl, BIUAIOLIME Ha
COCTOsIHME XuMHueckoro pasHosecus. [Ipuanun Jle [larense

OnekrponuTrdeckas auccorpanus. CuiabHbIe W cradbie dnmekTponutel. Cpena
BOJHBIX pAacTBOPOB BELIECTB: KHUCIAs, HEWTpalibHas, Liejo4Has. Peakuuu

WOHHOr0 0OMeHa

1.11

2.1

OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC pcaknuu
HeOpFaHI/I‘ICCKaH XHUMMUA

Hewmerannel. [lonoxenue Hemeramios B [lepuoauueckoil cucreMe XMMUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. Du3ndeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (HAa MPUMEPE KHUCIOPOAA,

cepsl, pocdopa u yriepona)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
dbocdopa, yriaepoma W KpEeMHHUS) U HX COCAMHCHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHui). IlpumeHeHue

BAKHEUIIINX HEMETAJIOB U UX COEINHEHUI

Mertamibl. [lonoxxenue meraiuioB B Ileproanyeckoil cucreMe XMMHUYECKHX
anemenToB /[.M. MenneneeBa. OcoO€HHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UYEK
aToMOB MeTaioB. O0mue pusndeckre cBoiicTBa MeTauioB. CIsIaBbl METAILIOB.

DNEKTPOXUMHUUYECKUN Psii HAIIPSHDKEHUH METaJIIOB

2.4

2.5

XVUMUYECKUE CBOMCTBA BaXXHEHINIWX METAIOB (HATPUM, Kamuil, KaabIIHi,
MarHuii, aJlfOMMHUHN, IIUHK, XpOM, XKelle30, MeJb) U MX coequHeHuid. Ooiue
CIOCcOOBI MOTyYEeHUsI METALIOB. [IpMeHeHne METaIOB B OBITY U TEXHHUKE

I'eneTnueckas CBsI3b HEOPraHUYECKUX BEILIECTB, MPUHAIICKAIIMX K Pa3TUYHbIM

Kj1accaM

XUMHS U )KU3HD




3.1

3.2

3.3

Ponp xumMuu B 00eCnEeYeHHH HKOJIOTMYECKOHM, SHEPreTUYECKOW W MHUIICBOU
0€30MacHOCTH, pa3BUTHH MEAUIIUHLIL. [[oHATHE 0 HAYYHBIX METO/aX MO3HAHUS

BCIICCTB U XUMHNYCCKHNX peaKI_II/Iﬁ

[IpencraBnenus 06 OOIMX HAYYHBIX NPUHIUIIAX TPOMBIIIIIEHHOTO MOJTY4YEHHUs
BOKHEUIINX BELIECTB. YEI0BEK B MHUpE BELIECTB U MATCPUANIOB: BaKHEHIINE
CTPOUTEIIBHBIE MaTe€pUaibl, KOHCTPYKIIMOHHBIE MaTEPHAJIbI, KPACKH, CTEKIIO,
KepaMHKa, MaTepHabl Ul JJIEKTPOHUKU, HAaHOMATEpHaJbl, OPraHUYECKUE U

MHUHEpaJIbHbIE YI00peHUs

XuMHsT U 30pOBbE YEJIOBEKAa: IpaBHUJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja O€30MacHOr0 HCIOJIb30BaHUS IpEnapaTtoB ObITOBOM

XUMHHU B HOBCCI[HGBHOﬁ KHN3HHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






