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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE CpelHEro oOmiero oOpa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepainuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
(penepanbHON 00pa30BaTENbHOM MPOrPaMMbI CpEIHEro o0Iero o0pa3oBaHUsA
(®OIT  COO), upencraienHbix B  DenmepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHueniuu mnpenogaBaHus
y4yeOHOro mnpeamera «XuMus» B 00Opa30oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qenepanuy, pealu3ylOUMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpamMMbl, H
OCHOBHBIX TMONOXEHUM «CTparernu pa3BUTHA BOCIHTaHUSA B Poccuiickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue I[IpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOTpaMMBbI 1O XUMHH, K OTPEICTICHHUIO
oO1melt cTpareruu 00y4deHus, BOCITUTAHUS U PA3BUTHUSL O0yYaIOIIMXCA CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHIIA
koHientyanbHbeie nookeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJIEH,
COJICp’KaHMs, PEe3yJbTaTOB OOy4YeHUsT U TpeOOBaHUN K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3alliK, SBJISETCI HEOTHEMJIEMON YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAONIMM OTAllOM pealn3alud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, NPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, (GOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KyJIbTYpPhI
YeJoBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3I0POBBI0 W TPUPOTHON cpeae. Peamusyercs xumudeckoe 00pa3oBaHHe
oOydJaronmxcsi Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus CpelICcTBAaMHU y4eOHOTO
npeaMera «XUMHSD», COJIEpPXKAHUE U TIOCTPOEHUE KOTOPOTO ONpeNeeHbl B
nporpaMMe MO XUMHUU C YY4ETOM CHelu(UKA HAYKH XUMHUM, €€ 3HA4YCHUS B
MO3HAHUU TIPUPOJBI U B MaTEpPUATBHOW KU3HM OOINECTBa, a TaKkKe C YUYETOM
o0lMX 1eleil W MNPUHLHIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpefiHero obiiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSE KaK JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK-—HUrpact 0006}’}0 Poib-B
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B CO3JaHHC LCJIOCTHOIO IMPCACTABIICHUA 00 OKpYy KaromcM MHPC KaK O CAUHCTBC
Mpupoabl U 4YCIOBCKA, KOTOPOC q)OpMpreTCSI B XMMHH Ha OCHOBC ITOHHMMAaHMUI
BCHICCTBCHHOI'O COCTaBa OKPYKAOMICTO MHpPA, OCO3HAHHA B3aMMOCBA3H MCKIY
CTPOCHUCM BCIICCTB, UX CBOMCTBaMH U BO3MOXKHBIMHU 00JIaCTIMHU IMPUMCHCHUAI.

TecHO B3aMMOJICUCTBYSI C APYTUMH €CTECTBEHHBIMU HayKaMU, XMUMUS CTajia
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOIO
TpyJa W SKM3HU KaXJI0To wieHa ooOmiectBa. CoBpeMEHHas XHUMHMs Kak HaykKa
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBi€HAa Ha pEIICHUE
IJI00ANbHBIX TPOOJIEM YCTOMYMBOIO PpPA3BUTHUS UEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30IMaACHOCTU U OXPAHBI 3I0POBbS.

B coorBercTBUM ¢ OOMIMMM LEISIMH M HPHUHIMIAMH CPEAHEro OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIN YPOBEHD
M3Y4YEHUs1) OPUEHTHUPOBAHO NMPEUMYILECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY
oOydJaronmmxcsi, HEOOXOJMMYI0 UMM JUIsi  BbIPpAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIOYEHHUS B KU3Hb COLUUYMA, MPOJOJIKEHUS
00pa30BaHUs B Pa3IMYHBIX 001ACTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu  TpeaMera «XUMHs»  SBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOIIas ¥ HeEOopraHUYEcKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOI HayKHU: CHCTEMaA
3HaHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyYecKor Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHUW MPU U3YYECHHUU
npeaMeTa oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHMS BCEro MHOIroooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa comepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4eckas XuMus» cpopMupoBaHa B MPOrpaMMe IO XHMMHUHM Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K H3YYEHUI0 YYeOHOro wmarepuaia u 0OyCJIOBIJIEHA
HUCTOPUYECKHM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHMU  HA  ONPEIENEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYeCKOM XUMHUU BEIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOPUHM CTPOCHUS OPraHHUYEeCKHUX
COCMHEHUW, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
npeacTaBlieHUid O cTpoeHun BenlecTB. CBeneHust 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHH — OT YIJE€BOAOPOJOB J0 CIOXHBIX OMOJOTMYECKU
AKTUBHBIX COCIMHEHMN. B Kypce OpraHM4eckom XHWMHUU IMOJYy4arOT pPa3BUTHE
c(hOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MMEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIUU.

[Tog HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOr0 YypOBHS
paccMaTpuBaeTCs W3YyYCHHBIH HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOPETHUUECKHI MaTepuadl M (AaKTOJIOTMUYECKHE CBEIEHUS O BEIIECTBAX H
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ry0Xke TMOHSATh HCTOPUYECKOE U3MEHEHHE (PYHKIMHA HTOro 3akoHa — OT
000011210111 H 10 0OBSICHSIONICH M MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUK O BaKHEWIIMX BENIECTBAX, UX COCTAaBE, CTPOECHUH,
CBOMCTBAax W MPUMEHCHHH, a TAaKK€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTeKkaHusi jgomnonHsercs B kypcax 10 um 11 xkmaccos
AJIEeMEHTaMHU COJIEP)KaHUs, HMMEIOUUMU KyJIbTYpPOJIOTHUYECKUH M MPUKIAIHON
XapakTep. OTHW 3HAHUA CHOCOOCTBYIOT TOHHMAHHMIO B3aUMOCBSI3M XUMHH C
JIPYTUMHU HayKaMH, PAacKphIBAIOT €€ pOoJIb B IO3HABATEIIBHOW M TPAKTUYCCKOM
JESTEIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBaXEHHUS K IIPOLEcCy
TBOpUYECTBAa B OOJACTH TEOPUU U MPAKTUUYECKHUX MPUIIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
mpo0jemMax, CBSA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh HWH(POPMAIHMIO U
MPUMEHATh ©€ Ui TIOTIOTHCHWS 3HAHWM, PEIICHHWS WHTCIICKTYalbHBIX |
AKCIIEPUMEHTAIILHBIX MCCIE0BAaTEeNIbCKUX 3a1a4d. B 1emnom conepxkanue yueOHOTO
npenmera «XUMHS» ~ JAHHOTO  YPOBHS  H3Y4Y€HHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOYYArONTUXCS MHPOBO33PEHUYECCKOW OCHOBBI JJISI TTOHUMAHHUS
dunocockux MACH, TaKWX KaK: MaTepUaJbHOE EJUHCTBO HEOPTaHWYECKOTO H
OpPraHUYeCcKOT0 MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, TO03HABAEMOCTh MPUPOJHBIX SIBICHUA TYTEM OHKCIEPUMEHTAa W
pEelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMd UM TEOPETHUYECCKUMHU
MPEAMOCHUTKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUN DKOJOTHYESCKUX MpoOseM, a
TakKe MPOo0JIeM COepeKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOydJaronmmxcsi MPUHATBIE TPOrPaMMON MO XMMHHM TOAXOAbl K OMNpPEIeTIECHUI0
comepKaHUsl MW TOCTPOCHHS TMpeaMeTa TMpeaycMaTpuBaroT  (HOPMHUPOBAHHE
YHUBEpPCAIbHBIX YYE€OHBIX JEWCTBHM, HMeOUMX 0a30BOo€ 3HAYECHHE IS
pPa3UYHBIX BHUJOB JCSATEIBHOCTU: pEIICHUS TNpoOsieM, TOWCKa, aHalu3a |
00paboTku uHbOpMaIK, HEOOXOIUMBIX JJI IPUOOPETEHHSI OTIBITA MPAKTUYECKON
U HCCJIeI0BATEIbCKOM ACATEILHOCTH, 3aHUMAIOIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenojgaBaHuWs XMMHUW Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEICICHUH
coJlepKaTeIbHONM XapaKTEPUCTUKHU TIICJICH HW3Y4YeHHUs IpeIMeTa HalpaBJIcHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POopMUpPOBaHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUSCKOU
JESTETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOANYECKOW TOYKM 3pEHHs TAKOM INOAXOJ K OINPEIACICHUIO LENEeN H3Yy4YEeHUs
peIMeTa SBIISIETCS BIIOJIHE OMPaBIaHHBIM.
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COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOMU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHUMAHHME CYUIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (QopMupoBaHUE U PA3BUTHUE MPEJICTABICHUNA O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKHX pEaKIMid, HEOOXOIUMBIX HJs MPUOOpETEeHUs
YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHI,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHYECKOTO OJKCIEPUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ 3tuMm, coaeprkaTenbHas XapaKTepUCTHKA LeJIel U 3a7a4 U3y4eHUsI
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero odumero oopasoBanus. CeroaHs B
MpPENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHHM OTHAETCA  NPEANOoYTEHHE
IOPAKTUYECKOH KOMIIOHEHTE COJAEpKaHUs OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBIIYCKHUKA 00111€00pa30BaTEeIbHON OpraHM3aliy, BIAJACIOIIEr0 HE
Ha0OpoM 3HaHWW, a (YHKIHMOHAJIBLHOM TPaMOTHOCTBIO, TO €CTh CHoco0aMu M
YMEHHUSIMH aKTUBHOTO TMOJYYCHHs] 3HAHUW M TMPUMEHEHUS UX B PEaTbHOM >KU3HU
JUTSL peLIeHUs] MPAKTUYECKHUX 3aj1ay.

B cBf3M ¢ 3TUM Mpu U3yyeHUU IMpeaMmeTa «XUMHUS» JOMHHHUPYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKKUe LI U 3a/1a4H, KakK:

ajanranus o0y4yaroumMxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
(opMupoBaHHE  UHTEIJIEKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyAIlHsIX, CB3aHHBIX C BEIIECTBAMU U MX
MPUMEHEHUEM;

dbopMupoBaHMe y OOYyYaloOIIMUXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS Pa3IMYHBIX BHUJIOB
JeSATEILHOCTH: PEIIeHHs PpoOJieM, MOMCKa, aHaIu3a U 00paboTKu MH(POPMAIINH,
HEOOXOMUMBIX JUIsi TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B I[IO3HAHMM XWMHH, a Takxke g OUEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XMMHYECKUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U MPUPOJHYIO CPENLY;

pa3BHUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYAJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH 00YJaIOIIMXCS: CIOCOOHOCTH CAMOCTOSATEILHO TPHOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOJIB30BATh
COBPEMECHHbBIC I/IH(i)OpMaHI/IOHHBIG TEXHOJIOTUH JIJIsl TIOUCKA U aHaIM3a Y4eOHOU U

HayqIHO uuu_y.u)lynun yu-uyuyl afi XUMHICCKOT O COACPKAaHA,
OOKYMEHT I'IOD,I'II/IC SJIEKTPOHHOW NOAMNNUCbIO
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HEOOXOJIUMBbI, B YaCTHOCTU, TMpPHU IUIAHUPOBAHUU U MPOBEJICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOeKAEHHOCTH B T'yMaHUCTHYECKOM
HaMpaBJICHHOCTH XHUMHH, €€ BaXXHOW POJIM B PEHICHUU TJIOOATBHBIX MpoOJieM
PalMOHAIBHOTO TPUPOIOTI0JIH30BAHMS, TTOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHs, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TPUPOJAEC M CBOEMY 3/I0POBBIO, a TaKkKe NPUOOPETCHUS OIbITA
UCIIOJIb30BaHUsl TIOJYYEHHBIX 3HAHUM JUIS MPUHSATHS TPAMOTHBIX PEIICHWH B
CUTYaIHIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yudeOHOM murane cpeaHero oOmiero oOpa3oBaHUs MNpPEeIMET «XUMUS)
0a30BOT0 YPOBHS BXOJHT B COCTaB MpEeAMETHON 00sacT «EcTecTBeHHO-HAYUYHBIE
MPEIMEThI.

OO011ee 4ncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUsI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero oOriero odpazoBaHusi, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B HeIelo).

COAEPXAHUE OBYYEHUA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKON XUMHUHU

[IpenMeTr opraHMdeckol XMMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEpHAIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE MOJ0KeHUSI. CTPYKTYpHBIE (POPMYJIbI
OpraHuvyeckux BemecTB. ['omonorus, wu3oMepuss. XUMHUYECKAass CBA3b B
OpraHUYECKUX COCIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kiaaccupuUKaIMyl OpraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHUYeCKUX COEJUHEHHM (CUCTeMaTH4ecKas) W TPUBHAIBbHBIE HA3BAHUS
BAKHEUIINX MPEACTABUTENEN KIIACCOB OPTAHUYECKUX BEILIECTB.

OKCIepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUS BEIIECTB W MX IMPEBpaAILCHUI:
O3HAaKOMJIEHME € OO0pa3laMHd OpPraHMYeCKUMX BEUIECTB W MaTepuajaMd Ha UX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOJIOJECHUE U
ONMUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPANIEHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuH (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psAn. MeTaH u 3TaH —
MPOCTEUIINE TPEACTABUTENIN aAJIKAaHOB: (U3UYECKME W XHUMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] W TOpEHHUs), HaXOXKACHHE B MPUPOJE, MOIyYEHUE W
IPUMEHEHHUE.

[IOKYMEHT NOANMCAASTEKGHIBION 0QCTHaR 1 CTPOCHHUC, TOMOJIOTMYECKHM pAAa. OTUIICH U IMPOIHIICH —
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(peakuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApATAIlW, OKUCICHUA W
MOJIMMEPHU3ALINH ), TIOJyYEHUE U IPUMEHEHUE.

Ankanuensl: OyTramueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BakHEHIIHe
XUMUYECKHUE CBOWMCTBA (peakius mojummepu3anuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJIOTUUECKUH PsAll. ALICTUIIECH
— TMPOCTEHUINIUM TMPEeCTaBUTENh AJKHMHOB: COCTaB, CTpOCHHE, (U3UUYECKHE W
XUMHUYECKHEe CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THIpaTaIluH,
TOpPEHUs), IOJyICHHUE U IPUMCHEHHE.

ApeHnbl. beH3011: cocTaB, CTpoeHHE, (PU3MYECKUE U XUMHUUYECKHE CBOMCTBa
(peakuuy rajoreHUpPOBaHMS U HUTPOBAHMS), MOJTYUYCHUE W MpUMEHEHue. 10ayon.:
cocmas,  cmpoeHue,  (uzuveckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHUe U npumMeHeHue. TOKCUYHOCTb

apeHoB. I'eHeTmueckas CBsA3b MEXAY YIJIEBOAOPOJAMH, NPHUHAICKAIUMU K
Pa3JIMYHBIM KJIACCAM.

[IprponHble MCTOYHMKH YTIE€BOAOPOIAOB. I[IpHpomHBIN ra3 W MOIyTHBIE
HepTsaHble Ta3bl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepaboTku HeTu:
NEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaquTHueckuil), nuposus. [IpoaykTsl
nepepaboTku He(TH, UX NPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBbIi
YIOJib U IPOAYKTHI €r0 MepepadbOoTKH.

OKCIEpUMEHTANbHBIE METOJBl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILLCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH IIacTMacc, Kay4YyKOB U PE3UHbI, KOJJIEKIINH
«Hedptp» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJ  YIJIEBOJOPOIOB U
raJIor€HONPOU3BOIHBIX, IPOBEACHUE HPAKTHYECKON pabOTHI: MOJIyYEHHUE dTUIICHA
Y U3YYEHHE €TO CBOWCTB.

Pacuérnbie 3aaun.

Bbluucienuss mo ypaBHEHHMIO XHMMHYECKOM peakuuu (Maccbl, 00bEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA MJIM NMPOAYKTA PEAKLIHH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB I MPOTYKTOB PEAKIIUN).

Kuciiopoacoaep:kamnue oprann4yecKue coeJUHHEHUA

IIpenenpHble OJHOATOMHBIE CHOUPTBL. METaHON H DITAaHON: CTPOECHHUE,
du3znueckue M XUMHUYECKHME CBOMCTBA (peakiUu C aKTUBHBIMM MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHUE), MpUMeHeHue. BoaopoaHbie CBSI3M  MEXIy
MOJIEKYJIaMHU CIIUPTOB. JlelicTBHE METaHOa ¥ ITAaHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaTroMHble  CHOUPTBL. OTWIEHIJMKOIb W  TJULEPUH: CTPOECHHUE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTalJlaMH, KaueCTBEHHas peakiys Ha MHOTroaTOMHbIe cnupThl). [leficTBue Ha
OopraHu3M 4enoBeka. [I[puMeHeHne rmnepruHa U STUICHIJIMKOJIS.

@eHo: CTPOEHHE MOJIEKYJNbl, (PU3MUYEeCKMe W XMMHUYECKHUE CBOWCTBA.

T AT IO OTL Ahoarramg T Memeame hemrona
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KAueCTBEHHbIE PEAKLINN), IOJIyYEHHE U IPUMEHEHHUE.

OOHOOCHOBHBIE TIpeNENbHbIE KAapOOHOBBIE KHUCIOTBL. MypaBbHHas U
YKCyCHAasl KHCIIOTBI: CTpOeHHE, (PU3HUecKue W XUMUYECKHE CBOMCTBa (CBOMCTBa,
oOmrue sl Kiacca KUCIOT, PeaKIusl 3TepupuKalni), MOTyICHHE U TPUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxuple »¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3upos. Kupsl. ['naponus sxupos. [Ipumenenue xxupos. buonornueckas
POJIb KHUPOB.
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VYrineBompl:  cocTtaB, KiaccuuKamus  yriaeBogoB  (MOHO-, AU- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHMe M XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okuciaeHne amMmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHUE TJIFOKO3bl), HaXOXJACHHE B IMPUPOJE, MPUMEHEHUE,
ouonoruueckas posib. @otocunres. Ppykro3a Kak H30MEpP TIIOKO3bI.

Kpaxman u nemnono3a Kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmalia U
neuono3sl.  du3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W WX MpEBpallCHUM:
MPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHMCIIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
runpokcunomM meau(ll)), anpaernoB (OKUCI€HHEe aMMHAYHBIM PACTBOPOM OKCHJIa
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumMopeiicTBUE Kpaxmana C HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIH).

A3oTcoaeprkane OpraHnuecKrue CoeAMHEHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble oprannyeckue coequHeHus. dusnueckue
U XUMHUYECKHE CBOMCTBAa aMMHOKUCIOT (Ha MpuMepe IiMiMHA). buonornueckoe
3Ha4YE€HHE aMMUHOKUCIOT. [lenTumapl.

benku kak nOpuUpoIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAST W TpETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ACHATypalusl, KaUeCTBEHHbIE PEaKIIMH Ha OEJKH.

DKCrepuMEHTANIbHbIE METOJbl HM3yU€HHUs BELIECTB W HX MPEeBpaLLEHUIl:
HAO0JII0/ICHUE U ONMKMCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: J€HATYpalMs OEJIKOB MpU
HarpeBaHHM, LIBETHbIE PEAKIIMK OEIIKOB.

BrbicokomoieKkyIsIpHBIE COeIHHEHUS

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUN —
NOJIMMEPHU3ALIMS ¥ TTOJTUKOHIECHCAIUS.

OKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W MX MPEBpaALCHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.
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Peann3zanust MeXNpeaMETHBIX CBSI3€M NIPU M3YUYEHUN OPraHMYECKON XWMHH B
10 kmacce OCYIIECTBIISIETCS uepe3 HCIIOJIb30BAHME Kak OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHUE, HAYYHBIN (DakT, runoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, nepuoudHOCTb, HaOII0ICHUE,
MU3MEPEHNE, IKCIEPUMEHT, MOJEIUPOBAHNE.

@usuka: MaTepus, DHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSTHHE
BEIECTBA, (PU3NICCKNE BETMIMHBI U SUHUITBI NX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BelecTBa (OENKH, YTJIEBOMABI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOpHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHOnorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO ITUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE MPENapaThl, MaTe€pUabl U3
WCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[Tepnonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U llepuoamdeckoil cucTeMbl
xuMudeckux aneMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYyIIaM U MEPUOJIaM.
3HavYeHuE NMePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcKas CBA3b. BUIbBI XUMHYECKOW CBS3U
(KoBaJieHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuindeckas). MeXaHU3MbI
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI U AHHOHBL.
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BemectBa  MOJIEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonarue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxknarypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHWYECKUX BELIECTB,
MPUHAJIEKAIMX K PA3JUYHBIM KJIacCaM.

Xumudeckass — peaknms.  Krnaccupukamuss — XMMHUYECKHX — PEaKIUid B
HEOPraHMYECKOW M OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHS MAacCChl BEILECTB,
3aKOH COXPAHECHUA U MPEBPALICHUS SHEPTUHN TPU XUMHUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMmu4yeckoe paBHoBecue. DakTOppl, BIUAKOIIAE HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipuamun Jle [larense.

DnekTpoiuThueckas aucconuanus. CuibHbIC U ciadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIUH.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYEHUS BEHIECTB M HX MPEBPALICHUI:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema xumudeckux anemeHTtos 1. U.
MenneneeBay, U3ydye€HHUE MOJACICH KPUCTALIMYECKUX PEHIETOK, HAOMIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHUIA
BOJIOPOJa B MPUCYTCTBUM KATAIU3aTOPA, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJHLHOTO WHAMKATOpPA, pPEaKUUh HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTHUECKON padoThl «BiusiHue pa3nuuHbix GaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium».

Pacuérnrie 3amaun.

Pacuéter 1O ypaBHEHUAM XUMHUYECKHX pEAKUHMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHI C HCIOJIb30BAHUEM IOHATHUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilonoxkenne HemerayuioB B llepuomuueckon  cucreme
xuMuueckux sjaeMeHtoB JI. M. MeHnmeneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusznveckrue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha IpUMEpe
KHCJIOpO/a, cephl, hocdopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAXXKHEUIIIMX HEMETAJIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCIMHECHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHenne BaXKHENIIIMX HEMETAJUIOB U UX COETMHEHUM.
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Merannel. I1lonoxenne meramnos B llepuonnueckon cucTeMe XMMHMYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTa/ioB. O0mme ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUH PSiJl HAPSIAKEHU METaJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPUH, Kajuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHU.

OOGmue crmocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHMKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YCHHUS BELIECTB W MUX MPEBPAILCHUI:
M3y4YeHUEe KOJUICKIMU «MeTauibl W CIUTaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJICHUE W OINKHCAaHUE JIEMOHCTPAIIMOHHBIX U
Ja00PAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA AIFOMUHUS C PACTBOPAMH
KHCJIOT U IeJI0Ue, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuétsl mMaccel BemiecTBa WM O00OBbEMA Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIIA OJTHO
Y3 BEIIECTB UMEET ITPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B 0OeCrieyeHUU SKOJIOTUYECKOM, PHEPreTUUeCKON U MHUILEeBOU
0€30IMacHOCTH, Pa3BUTHM MeTUUUHBL. [IOHSITHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBiernss 00 OOMMX HAyYHBIX IMPUHIMIAX MPOMBIIIJICHHOTO
MOJTyYEHHUS] BAKHEHIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MAaTEPHUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepUayibl, KOHCTPYKIMOHHBIE MAaTE€pUAJIbl, KpPacKd, CTEKJIO, KEpaMuKa,
MaTepUAIbl U1 3JCKTPOHUKH, HAHOMATEpHUasibl, OPTaHUYECKUE U MHUHEPAJIbHBIE
ynoOpeHus.

XuMHUSIT U 3J0pOBbE YEJIOBEKA: MpaBWIa HCHOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30IMacHOTO HMCIOJIb30BaHMS IIPENapaToB OBITOBON XWMHH
B ITIOBCEIHEBHOM JKU3HM.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MpU  M3Y4YeHHM  o0miel
HeOpraHnveckori XxuMuu B 11 Kitacce ocyliecTBIsIETCA Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHH, SBISFOIIUXCS
CHUCTEMHBIMM ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHS: HAy4YHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCUPUKAIMA, TEPUOIUIHOCTh, HAOIIOACHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.
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duznka: MaTepusi, SHEPTHs, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHUI YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PM3UYECKHE BEIIMUMHBI MU €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHu3M, JKOCHUCTEMa, Ouocdepa, MaKpo- H
MHUKPOAJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepanbl, TOpHBIE MOPOJIBI, MOJIE3HBIC UCKOIMAaeMble, TOTUIMBO,
pECYpCHI.

TexHoMOTHSA: XUMHUYECKAsT MPOMBINUICHHOCTh, METALTYPIrHs, MPOU3BOJACTBO
CTPOUTETHHBIX MAaTEPHAIOB, CEIhCKOXO3SIHCTBEHHOE TPOW3BOJICTBO, IHUIICBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINIUICHHOCTh,  IPOU3BOICTBO
KOCMETHYECKUX TIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUaJIOB,
AJICKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.

IIJIAHWUPYEMBIE PE3VJIBTATBI OCBOEHUS [TPOI'PAMMEI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUAA

JINMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJarommMMucss TMpOrpaMM CpeaHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METanpeIMETHBIM UM TpeAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM  AJis
pa3pabOTKH TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHUS MPOTpaMM CPEIHEro OOIIEro
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHUs BBIJICICHBI CICAYIOIIUE COCTABIISIONIHUE:

OCO3HAaHHE OOYYAIOIUMHUCS POCCUUCKON TPaKIaHCKONW HWJIESHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO;

HaJU41e MOTUBAIIUU K 00YUYEHUIO;

I[eJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEH U UCTOPUUYECKHUX TPAIUILIUNA 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYyKOBOACTBOBAThCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHUS;

HaJU4Yue MPaBOCO3HAHUS YKOJOTUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
I[EJIU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHUSD JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCIHUTATEIHLHON [EATETRHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU

HAacadaMHU nn(‘(‘mmr‘wnrn FPaAKIaHCKOTrO ﬁﬁTTTP("T‘Rﬂ HOUHATEIMHA B nﬁnn—'-("rnp

[IOKYMEHT n“ I'II‘/IACAI-T SMEKTPOHHOM NOATNChID ""‘“”“";{‘ v C"‘““6C“r“w“~ MU B OOLIECTBE
mysmuanAOHOE ShilPospasdaare A RSEKIAAM v - FIRREA T 24 1 S QS OCTBYIOHIN ocss JIROHEGS MM oses

OBLLEOBP "CB!
Pt S Wﬁeﬂmese bk s o/ Mpeggffﬁ?m M HPABCTBEHHOIO CTAHOBJICHUSA JIMYHOCTH




00yyarommxcs.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS TMpeAMeTa «XUMHS»  OTPaXKaroT
C(OPMHPOBAHHOCTD OIBITA TO3HABATEIIBHON W TPAKTUYECKOH JeATEIBLHOCTH
00yYaroIIMXCsl [0 Peaan3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIC B
JacTH:

1) rpa;kaIaHCKOro BOCIIUTAHUSI:

OCO3HAHMS O0YYAIOIIUMKCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBKCHHS K 3aKOHY M TIPABOIIOPSIIKY;

IOPEJACTaBICHUS O COLMANBbHBIX HOPMAax M IMPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHHUH B KOJJICKTHBC;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPHU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJHECHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TNPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apTyMEHTHI IPYTUX NPH aHAIHU3E PA3TUYHBIX BUIOB YUEOHOM 1eATeIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSIL:

[IEHHOCTHOTO OTHOIIEHUS K WMCTOPUYECKOMY M Hay4YHOMY HACIECAHIO
OTE€UYECTBEHHON XUMMUH;

YBa)XEHUSA K IpOIECCY TBOpPUECTBAa B 0OJACTH TEOPHUH U MPAKTUYECKOTO
OPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOrO, YTO JOCTHXKEHHS HAyKH €CTh PE3yJbTaT
JUINTEAbHBIX ~ HAONIOEHUH, KPONOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/la YUEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B TIOJYYEHHWH M TOCIEIyIOIIEM
aHaJIM3e MHPOpPMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTEYEeCTBEHHOMN
XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XMMUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIIM HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCIEACTBUN ATHX
MOCTYIIKOB;

4) hopMUPOBAHUS KYJIbTYPHI 310POBbSI:

MOHUMAHMS IEHHOCTEM 3I0poBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus TpaBuil 0€30MacHOr0 OOpalleHHus C BellecTBaMU B OBITY,
IIOBCEITHEBHOM JKU3HU U B TPYAOBOH €ATENbHOCTH;
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QJIKOTOJI51, HAPKOTUKOB, KypEHUs);

5) Tpya0BOro BOCIIUTAHUSI:

KOMMYHHUKATHBHOW  KOMIIETGHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
JESATEIIbHOCTH, OOIISCTBEHHO TIOJIG3HOM, TBOPYECKOW U JAPYTUX  BHUAAX
TEeSTSIIEHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YydYacTHE€ B PEIICHUU TMPAKTHYSCKUX 3a1ad
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YyYCHHIO Tpodeccuii pa3ingHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA NMPEAMETHBIX 3HAHUM 1O XUMUU;

YBaXEHHUS K TPYHY, JIIOAAM TPyJa U pe3yiabTaram TPYIOBOW IAEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIHHOW TPACKTOPUU
obpazoBaHus, Oyaymied mnpodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
MOTpeOHOCTEHN 001IeCTBa;

6) 3K0JI0rHYecKOro BOCIIHTAHUS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHUS K MPHUPOJIE, KaK HCTOYHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMAaHUsl TJI00AbHOTO XapakTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHX MPOILECCOB HA COCTOSAHUE MPUPOJHOU U COLIMATTLHOM CPEIBL;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHXKCHHH XUMHH IS
pelIeHUsI BOIPOCOB PAlMOHAIIBHOTO MPUPOJIONIOIb30BAHUS,

AKTUBHOTO HENPUATUS JCUCTBUM, MNPUHOCAIIUX BpEI  OKPYKAIOIIEH
IPUPOJIHOM cpejlie, YMEHHUSI IMPOTHO3WPOBATh HEOJIArONPHUSATHBIE SKOJIOTHUYCCKHE
MOCJICICTBUA MPEANPUHUMAEMbIX JSUCTBUM M TPEOTBPAILATh UX;

HAIMYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHUYECKOU KYJIbTYPHI,
OITbITA eI TEIbHOCTH AKOJIOTHYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B ITO3HABATEIbHOW, KOMMYHUKATUBHOW W COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOTO MO3HAHHUSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUs CheluUKH XUMHM KaK HayKd, OCO3HaHUA €€ PO B
dbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM IETOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTSH M PEIICHHH MPOOJIeM COXpaHCHHS
MPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUJII  COBPEMEHHOM
IUBUIM3AlUK: B €€ TYMaHUCTUYECKOW HAIpPABICHHOCTH W BAXHOM pOJIU B
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YCHENTHOTO TpyJla ¥ OKOJOTUYECKH KOM(OPTHOM KU3HHM KKIOTO UJIeHA
00IIIECTBA;

€CTCCTBCHHO-HAYYHOM TPAaMOTHOCTH: TIOHMMAHHMS CYIIHOCTH METOJIOB
MMO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh

MoJlydyaeMble 3HaHMS IS aHaIn3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
MIPOUCXOISIINX B HEM U3MEHEHHI, YMEHHUS J1€J1aTh 000CHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMIMXCS JAaHHBIX C IEJIbI0 MOJTy4YeHUs
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIS
penieHus Ipo0JIeM B pEAIbHBIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K NO3HAHUIO U HCCIIEI0BATEIbCKOM JAESTEIbHOCTH;

TOTOBHOCTHU U  CIIOCOOHOCTH K  HENpPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C )KU3HEHHBIMHU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cdepax npodeccruoHalbHOMN

NEATEIIBHOCTH.
METAITPEAMETHBIE PE3YJ/IbTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpeJHEro o011ero 00pa3oBaHus BKIOYAOT:

3HaUYUMble  JUIsI  (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYyUaIOIIUXCSA
MEXIMCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOUICHAYYHbIE MOHATHUS, OTPa’Kaolue
LEJOCTHOCTh HAyYHOM KapTUHBI MHpa M cHeuupuKy METOAOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIUs, SBIICHUE,
IpoLecC, cUcTeMa, HayyHbId (DaKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleJ0BaHNE, HAOIIOJeHIE, N3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHMOHATBHOM
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YyYaroIIXCs;
CIIOCOOHOCTH oOyuaromuxcs UCIIOJIb30BATh OCBOCHHbBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHBIC YUCOHBIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yJabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHbIMU Y4eOHbIMU NO3HABaTeJIbHBIMH
JeHCTBUSAMMU:

1) 6a3oBble JJOrHYeCKHe JeiCTBHUS:

CaMOCTOSITeNIbHO  (OPMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOOJIEMY,
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HCIIOJIb30BaTh MPU OCBOEHWM 3HAHUW MPUEMBI JIOTUYECKOIO MBILUIEHUS —
BBIJICTISITh XApAKTEPHbIE IMPU3HAKU IMOHATHI M YCTaHaBIMBaThb MX B3aUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1Ji1 OOBSICHEHUS OTAEIBHBIX (DAaKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHMWS M KPUTEPUM s KIACCU(PUKALMU BEUIECTB MU
XUMHUYECKUX PEaKLINi;

YCTAaHABIMBATh MPHUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTHb JIOTUUECKHUE paCCyKICHHsI (MHIYKTUBHBIE, JE€OYKTHBHbBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYMS B pPacCMaTpUBAEMbIX
ABJICHUAX, (OPMYIMPOBATH BBIBOJbI U 3aKJIIOUCHUS;

MPUMEHSATh B MPOLECCE MO3HAHUSI, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIN, TPEOOPA30BHIBATH MOICIIBHBIE TPEICTABICHUS — XUMUYECKHMA
3HaK (CHUMBOJI) DJJIEMEHTa, XHUMHYecKas (opmysa, ypaBHEHUE XUMHUYECKOM
peakuuu — IMpU pElIeHUH Y4YEOHbIX IO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS JIJIS1 BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a30BbIe HCCIETOBATEIbCKHE e CTBHA:

BJIaJ€Th OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHHUS BEIIECTB M XWMHUYECKHX
peaKiuii;

(opMyIMpOBaTh LENH U 33JJa4H UCCIIEI0BAaHUS, UCIIOIb30BaTh IOCTABICHHbIE
U CaMOCTOATENIBHO C(OPMYIHPOBAHHBIE BOIMNPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JaTh 32 XOIOM
npouecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ynibTar, (OpMYyJIHpPOBATh
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIbTATOB MUCCIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOIEIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHHYECKOW MCCIEIOBATENbCKOM W MPOEKTHOU
JESITeIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY
IIOMCKY METOJOB pEIIEHUs MPAKTUYECKUX 337a4, NPUMEHEHHIO pPa3IUYHbIX
METOJI0B MTO3HAHUSI.

3) pa6ora ¢ uHpopMaIHeii:

OPUEHTHPOBATbCS B PA3IUYHBIX HMCTOYHHKAX HHpoOpMaAMK (Hay4IHO-
NoMmyJisipHasi JIUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE IOCOOMUS,
pecypcbl HTepHeTa), aHamM3UpoBaTh MHPOPMALIMIO PA3IHYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTHUBOPEYNBOCTH;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO
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(GopMyIuUpOBaTh 3alpPOChl U MPUMEHATH Pa3JIMYHBIE METOAbI MPU TOUCKE U
otbope wuHMOpPMALIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
OTIpeEeNEHHOTO TUIIA;

NpUOOpeTaTh OMBIT HKCIOJB30BAHUS HH(DOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpeacTaBiICHUA
uH(popMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAY4YHBIA S3bIK B KA4yeCTBE CpeICTBa Npu paboTe C
XUMHUYECKON UHGpOpMAIUeil: NPUMEHATh MEXMNpeaMETHbIE (pHU3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, OpMYJIIbI, a0OpeBUATYPhl, HOMEHKIIATYPY;

WCIIONIb30BaTh W MPEoOpa3oBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OBiageHne yHuBepCcaJbHBIMU KOMMYHUKATHBHBIMY JeHCTBUSIMU:

3aJlaBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI B XOJ€ JUAJIOra W/WUiH
IUCKYCCUM,  BBICKa3bIBaTh  MJIeH, (OPMYJIMpPOBaTb CBOM  MPEIIOKEHUS
OTHOCHUTEIFHO BBITIOHEHUS TPEIOKEHHOH 3a/1a4u;

BBICTYIIaTh C MpE3EHTalMell Pe3yJIbTaTOB IO3HABATEIbHON JIE€ATEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTHUECKOH pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaau3allii yueOHOTro MpoeKkTa U (HOpMyITHpOBaTh BHIBOJIBI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHMA MyTEM COTJIACOBAHMS TO3UIMI B
X0J1e 00CYXICHUS U 0OMEHAa MHEHHUSMH.

OBiajeHne yHUBEPCAJbLHBIMU PEryJIATUBHBIMH /1€ CTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JesTeNIbHOCTh, ONpeensss €€ Uenu W 3ajJadyd, KOHTPOJIMPOBATh W IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEAaraéMblii ajiroput™m JACHCTBUU mpu
BBIMIOJTHEHUH YYEOHBIX W HCCIIEIOBAaTENbCKUX 3a7ad, BHIOMpaTh Hambosee
3¢ (pexTUBHBIN €MOCOO MX pEelIeHUs C Y4YETOM TMOIYYEHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HAa OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ysibTaThl OCBOCHHSI Kypca «OpraHuyeckass XuUMHUS»
OTpaXaloT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpPA, POJM XUMHHM B TIO3HAHWM SIBJICHUM
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npuponbl, B  (OPMHUPOBAHUM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJIHON
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATra0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (opmyna (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJSPHbIH O00BEM, YIJIEpONHBIM cKener, (yHKIHOHANbHAs TpyImia,
paauKai, U30Mepus, U30Mepbl, TOMOJIOTMYECKUN pAJl, TOMOJIOTH, yTIE€BOAOPOIbI,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCOUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH WU
0€30MacHOM HCIIOJIb30BAHUN BAKHEMIIUX OPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA,;

c()OPMUPOBAHHOCTh YMEHHUI BBIABISATh XapaKTEpPHbIE MPU3HAKH IOHSATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS IPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJMKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIEHHOM)
GopMya OpraHMYEeCKMX BEHIECTB W yPAaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BEIIECTB JJISl MIUTIOCTPALMHU HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUN YCTaHABIMUBATH MPUHAMJICKHOCTh H3YUCHHBIX
OpraHUYeCKHMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TcoJepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHnkiatype (IUPAC), a Takke NpHUBOAWTH TPUBHAIBHBIC
Ha3BaHUSl OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMJIEH, aleTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOJ, (pOopMaNbIErujl, aleTaablerui, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, IeJUIH0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHUS OMNpPENEIsITh BHJbI XUMHYECKOM CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIEC U KPATHBIE);
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c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHSITHh TMOJOXKEHUS TEOPHUH CTPOCHUSA
opranndeckux BemectB A. M. ByTieposa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ yMEHHHM  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢usznyeckue W XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTUJICH, MPOMMWJIECH, aleTUJICH,
Oyranuen-1,3, metunoOyranuen-1,3, OEH30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJIeTHl, MypaBbUHAsl M YKCYCHasl KHCIJIOTHI, TJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsI KHCIIOTA), WITFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEX]y HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PpEaKIUi ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYJI;

c(OPMUPOBAHHOCTh YMEHMSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbst (HE(Th, TPUPOAHBIA Ta3, Yroib), CIOCOOBI WX TEPEepPadOTKU U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

c(OpPMHUPOBAHHOCTh YMEHHMI TPOBOJUTH BBIYUCICHUS 10 XUMHYECKHM
ypaBHEHUSIM (Macchbl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTa
peakuuu IO W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB UJIU IIPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUI 00 OCHOBHBIX
METOJaX HayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3yUYEHUH BEILECTB U
XUMHUYECKUX sBJIEHUH (HaOI0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIOJb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHMS [UIsl TPUHATHS pEUIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHTyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOJI0OaTh MpaBUiia MOJb30BaHUS XUMUYECKON
oCyJI0oM W J1TabopaTOpHBIM O00OPYJTOBAaHMEM, a TaKKe MpaBuia OOpaiieHus ¢
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJIHEHHUIO Ja0OPaTOPHBIX
XUMHYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJHITH XUMHUYECKHI
AKCIIEPUMEHT (IIPEeBpaIeHHs] OPraHUYECKUX BELIECTB MPU HAIPEBAHUU, MTOTYUCHHE
ATUJIEHA M U3YyYEHHE €ro CBOMCTB, KAauyeCTBEHHbIE PEAKIMH OPTraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, IBETHBIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH OE€30MACHOCTH TpU OOpallleHuu ¢
BELIECTBAMH M J1a0OpaTOPHBIM OOOPYJOBaHHEM, MPEICTaBIATh pPE3yJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (GopMe 3alHucu YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJydYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, UHTEpHET U IpyTuXx);
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chOPMHPOBAHHOCT, ~ yYMEHHH  COOMIOAaTh  TpaBWIA  AKOJOTHYECKU
1IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JECSATENBHOCTH B IEJAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpY KalOLIed MNPHUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OpPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BellleCTB, moHUMasi cMbica mokazarens [IJIK, moscHATh Ha mpuMmepax CrIoCOOBI
YMEHBIICHUSI W NPEJOTBPALICHUS WX BPEIHOTO BO3JACKUCTBUAS HA OPraHU3M
YEJI0BEKA;

JUTsl OOyJaroIMXcsi ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 3/IOPOBbS: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHUYECKUX SIBIICHUM;

JUISL  CJENBIX M CIA0OBHISAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B IIO3HAHWU SIBJICHUMN
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJbTYphl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIsl pEIICHUs] TPAKTUUECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHYECKHUH JJIEMEHT, aToM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYJia, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JICKTPOOTPULIATEILHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peiéTka,
TANBl XUMHUYECKHX  pPEAKIUW, PACTBOP, BJIEKTPOJIUTBI,  HEIJIECKTPOJIUTHI,
3JIEKTPOJINTUYECKAs JAUCCOLMALNS, OKHUCIWUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3axkoH JI. M. Menpaeneesa,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPALLCHUS YHEPIUU
MpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3BIK XUMUU,
MHUPOBO33PEHUYECKNE 3HAHMS, JIE)KAIIME B OCHOBE IOHMMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (DAKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYyYEHUU U O€30MaCHOM MCIOJIb30BAHUN BAKHEHIIMX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;
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c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPU3HAKH TMOHITHA,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUI;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY ISt
coctaBlieHUs (GOpPMyJl BEIIECTB W ypPaBHEHHH XUMHYECKHX pEaKIui,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHasibHble Ha3BaHMSI OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, YIVIEKHCIBIM ra3, amMMmHuak, raméHas
U3BECTh, HETalIEHAs! U3BECTh, IUThEBAs COJA, IUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOJHAsA) B COCIMHEHHUAX, THII
KPUCTAJUIMUECKON PpEHIETKH KOHKPETHOTO BeEIleCcTBAa (aToMHasi, MOJIEKYJSpHas,
MOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPraHMYECKUX BEUIECTB MO HX COCTaBY K OMNPEAECNIEHHOMY Kiaccy/Tpyrnie
COEIMHEHUH (TIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUbI, OCHOBAaHUS,
KUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MeHnaeneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLITYIO, 00bSICHUTENbHYIO
Y IPOTHOCTHYECKYIO QYyHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYEeCKUX 3leMeHTOB 1-4 mnepuonoB Ilepuognueckoil cHCTEMBI
xuMuueckux syeMeHToB JI. M. MennaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKNE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHMU
10 Iepuoaam u rpynnam llepuoanueckor cucTtemMpl XUMHUYECKUX 31eMeHToB JI. U.
Menneneena;

c(hOPMUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONMUCHIBaTH)  0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPTraHMYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIy HEOPraHWYECKHUMH
BEILIECTBAMH C ITOMOILBIO YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(hOPMHUPOBAHHOCTh YMEHUS KIIACCUPUIIMPOBATH XMMUYECKHE PEAKIMHU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY M COCTaBy PEArMpYIOMIMX BEUIECTB, TEIIOBOMY
ahdexTy peaknnu, M3MEHEHHUIO CTETICHEW OKWCIIEHUS DJIEMEHTOB, 00paTHMOCTU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUM COCTABIIATH YPaBHEHHUS pEaKUUN pa3IudHbIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIE YPABHEHHSI PEaKIMil MIOHHOTO OOMEHa, YUYUTHIBAs
YCJIOBHS, IPA KOTOPBIX 3TH PEAKLIUH UITYT 10 KOHLA;
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cOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKLUUH, MOATBEPKIAIOLINE
KaueCTBEHHBIM COCTaB pPa3jMYHbIX HEOPraHWYECKUX BEUIECTB, pPAclO3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHUH  pacKpblBaTh CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKIUN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
pEaKLMK OT Pa3au4HbIX (PAKTOPOB; XAPAKTEP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (npunuun Jle [llatense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAYyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIB30BAaHUEM
HOHATUS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIHsiX, MAcChl BEIIECTBA UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOrO M3 YYACTBYIOLIMX B PEaKLUU
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakunuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHHSI SJHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIOaTh MPaBUIIa MOJb30BAHUS XUMUYECKOM
MOCYJIOM W J1abopaTOpHBIM O00OPY/IOBaHHMEM, a TakKKe IMpaBujia OOpaIIeHHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBINOJIHEHHUIO JAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKUIl
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTajau3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 33134 IO
TeMaM «Metaie» U «Hemeramib») B COOTBETCTBHUM C NpaBUIaAMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NOPENCTaBIATh PE3yJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMYyJIHpPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIH, THTEpHET U Ipyrux);

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO
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chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOZaTh  MpaBWiIA  DKOJOTHYECKU
[1eJ1eCO00pa3HOro TMOBENEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUsl CBOETO 3J0POBbS U OKpYKAIOIIEH MPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICHCTBUS HA )KUBbIE OPraHU3MbI OMPEICIEHHBIX BEUIECTB, TIOHUMAs
cmbic nokaszarensa II/IK, moscHATe Ha mnpumMepax crnocoObl YMEHBIICHHUS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIsE 00yYaroumMxcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbs: YMEHUE
NPUMEHSTh 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CJIENBbIX M CIAa0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM MOANUCHIO
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacoB

HaumeHoBaHue pa3/ieioB U TeEM dueKkTpoHHbIE (LM (pPOBbHIE)
Ne i/m Konrpoabnbie | IIpakTuyeckue

NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl

padoThbI padoThI

Pa3nes 1. TeopeTnueckne 0CHOBbI OPraHMYeCKON XUMHHU

[Ipenmer opraHn4eckoi XUMHH. https://academy-

11 Teopus cTpoeHUs OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenunenuii A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazneny 3
Pa3nen 2. YrieBogopoabl

[TpenenbHbBIE YTIEBOAOPOIBI — https://academy-

2.1 P Y P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATar®t ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble yriieBOgOPOIBL: https://academy-

2.2 P J DOJBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHPL, ATKATHCHDI, aTKHHRT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTH4YeCcKHe yTIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[Tpupo, € UCTO
24 PUPOZIIHIS HOTORHHIH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJIOPOIOB M UX TepepadboTKa
Hroro o pasnueny 13
Paznen 3. Kuciopoacoaepxamue opranudeckue coelMHeH st
https://academy-
3.1 CripTeL. Dexon 3 0 0 content.apkpro.ru/lesson/5439c18b-

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO

MYHMLUWNAJIbHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA 01.11.24 14:22 (MSK)
OBLLEOBPA30OBATEJIbHASA LLUKOJIA "CBEPIJTOBCKUWU LIEHTP
OBPA30OBAHMA", MeaBenesa TaTtbsiHa BukTtoposHa, [vpekTop
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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
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f
https://academy-
A . Kap6 .
3.2 CHBHGFHHH APOOHOBDIC KHCTOTHE 7 0 1 content.apkpro.ru/lesson/8664b319-
TIOXKHEIE 3P 0ba3-4945-b076-ch7ae5858b90

https://academy-

3.3 VYrieBo bt 3 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no pazueny 13

Pa3znen 4. A3oTcoaep:xamye OpraHudecKue coeJMHeHmst

https://academy-
4.1 AMuHBL. AMUHOKHCIIOTEL. beikn 3 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no pasneny 3

Pazgen 5. BoicokoMoJIeKyJIsIpHbIE COeTMHEHUsI

5.1 ITnacrmaccel. Kayuyku. Boiokna 2 0 0 https://lesson.edu.ru/04/10

Hroro no pasneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 2 2

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO
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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 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iejioB ¥ TEM nudpoBbIe
Ne o/ P Kontpoabnsie | Ilpakruueckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Pasjnen 1. Teopernueckue 0OCHOBbI XMMHH
Crpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoamueckas cucTeMa XUMHUYIECKHIX 3 0 0 https://lesson.edu.ru/04/10
sneMeHToB M. 1. MenaeneeBa
1.2 XUMHYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/10
C .M S
1.3 TPOCHHE BEIECTBA. MHOTO0DPAsHe 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Htoro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranmueckasi XuMust
2.1 Merannsl https://lesson.edu.ru/04/10
2.2 HemeTamier 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPTAHWUCCKHX U OPIAHHYECKNX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paszneny 17 https://lesson.edu.ru/04/10
Paszgen 3. XumMus 1 )KU3Hb
3.1 XUMUS ¥ )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO

MYHMLUWNAJIbHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
OBLLEOBPA30OBATEJIbHASA LLUKOJIA "CBEPIJTOBCKUWU LIEHTP
OBPA30OBAHMA", MeaBenesa TaTtbsiHa BukTtoposHa, [vpekTop

01.11.24 14:22 (MSK)

Ceptudukat B86DB72C53C1580833CDOF124418B445



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 KJIACC
KoanuyecTBO 4acos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero U3ydeHUsi | oOpa3oBaTebLHBIE PECYPChI
padoThbI padoThbI
IIpenmer opraHunyecKOl XUMUH, https://academy-

1 €€ BOBHMKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OpraHUYECKUX https://academy-

2 coenuuenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIE IT10JI0KEHHUS ab0e-4c59-9dcf-20517ae4b52¢
[IpencraBnenue o
KJIaCCU(UKALUN OPTaHUYECKUX
BemlecTtB. Homenkmarypa https://academy-

3 ' yp 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemaTiicckas) n e1a9-410f-b8be-b4ch589aead
TPUBUAJIbHBIE HA3BAHUS
OpFaHI/I‘-ICCKI/IX BCIIICCTB
AJIKaHBI: COCTAB U CTPOCHHE https://academy-

4 ' . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKHIH P ec23-473c-b3d7-ed82fcaddd02
MertaHn u 3TaH — IIpocCTENIIE https://academy-

5 P 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCITH ATKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTAB M CTPOCHHE https://academy-

6 L P ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoMCTBA 4158-4bd1-ae98-18dc1cfb9399
CIVINGE 0 eH —

7 T HUH fporHeH 1 0 0 https://lesson.edu.ru/04/10
MIPOCTEHIINE MPEICTABUTEITN

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO

MYHMLUWNAJIbHOE OBLLIEOBPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
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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
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

AJIKCHOB

[IpakTuueckas padora Ne 1.

https://academy-

8 «Ilonyuyenue sTuineHa u 0 1 content.apkpro.ru/lesson/53cd2379-
M3yYE€HHUE €r0 CBOMCTBY 2345-43pb1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u
metunoytanuen-1,3. Iloxydyenne

9 yrai Y 0 0 https://lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa 1
PE3UHBI
AJIKHHBL: COCTaB M1 OCOOCHHOCTH
CTPOCHUS, TOMOJIOTUYESCKHI DS,

10 P .. e 0 0 https://lesson.edu.ru/04/10
AneTuieH — NnpocTenmii
MPEJICTAaBUTENb aJTKUHOB
Brraucnenus mo ypaBHEHHUIO htlps://academy-

11 . yp 0 0 content.apkpro.ru/lesson/7dada027-
XHMITHECKOH peaKitiy 8448-418f-b416-fbaledd4ab6d
ApeHbI: 6EH30I1 ¥ TONYO https://academy-

12 T ] yor 0 0 content.apkpro.ru/lesson/d86d7d00-

ORCITHOCTL aperon d5b4-491d-aded-c3ddal9feef4
I'enernueckas cBA3b
TJIEBOJIOPO/IOB,

13 Y AOPOA 0 0 https://lesson.edu.ru/04/10
MIPUHAUICKANINX K PA3TAIHBIM
KJ1laccaM
IIpupoaHbIE HICTOYHUKHT
YIJIEBOAOPOIOB: TPUPOIHBIN T'a3

14 U TIONTyTHBIE HEPTSIHBIE Ta3bl, 0 0 https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €€
nepepadoTKu
[IpupoaHbIe UCTOYHUKHT

15 PHpO . 0 0 https://lesson.edu.ru/04/10
YTJIEBOIOPOAOB: IPUPOIHBII ra3

[OKYMEHT MOAMUCAH 3MEKTPOHHOI NOAMMUCHIO
MYHULIUMNAJIbHOE OBLLEOBPA30BATEJIbHOE YYPEXXEHUE "CPEQHSASA 01.11.24 14:22 (MSK) Ceptudukat B86DB72C53C1580833CD0F124418B445

OBLUEOBPA30BATE/IbHAS LUKOJA "CBEPJIOBCKUIA LEEHTP
OBPA30OBAHMA", MeaBenesa TaTtbsiHa BukTtoposHa, [vpekTop



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

Y TIOITy THBIC HE(TSIHBIC Ta3HI,
HEPTH U IPOIYKTHI €€
nepepadoTKu

KonTtponbHas pabora o

16 HIPOIIbHas PaboTa I 1 1 0 https://lesson.edu.ru/04/10
paszaeny «YTieBOAOPOIAbD)

IIpenenbHble OJTHOATOMHBIE https://academy-

17 CIHPTHI: METAHOJI ¥ STAHOJL. 1 0 0 content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaTroMHbI€ CIIUPTHI: https://academy-

18 PTbE: 1 0 0 content.apkpro.ru/lesson/461aa9c8-
STHICHITTHKOIE H HMHCPHH c0ef-4827-a8e5-d12a0bedc826
DEHOJ: CTPOCHUE MOJIEKYJIbI, https://academy-

19 du3nvecKkrne 1 XUMHYECKHE 1 0 0 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c5f-416-896e-10a2278b08f1
Anpaeruabl: GopManbaeTuI U https://academy-

20 ' A 1 0 0 content.apkpro.ru/lesson/8664b319-
AHCTATLACTIL. ALCTOH Oba3-4945-h076-ch72e5858090
OIHOOCHOBHBIE TIPEIETbHBIE https://academy-

21 KapOOHOBBIE KHUCIIOTHI: 1 0 0 content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHAas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCyCHOM 1 0 1 content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK MPeACTaBUTEIN 1 0 0 https://lesson.edu.ru/04/10
BBICIIINX KAPOOHOBBIX KHUCIIOT
MpbL1a Kak cOJM BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX 1 0 0 https://lesson.edu.ru/04/10
MOIOIIIeE IEUCTBUE
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CrnoxHnble 3(hupbl Kak
IPOU3BOJIHBIE KAPOOHOBBIX hitps://acadermy-

25 p r P 1 0 0 content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HAPOIAS CHOMHBIN a0d4-4945-a0eb-1e59cd5f4dof
3¢hupoB
)KI/IpBIZ FI/II[pOJII/I3, HpI/IMeHeHI/IC, httDS://academV-

26 5 1 0 0 content.apkpro.ru/lesson/71ac43f2-

uosoriHeckas polib X1pos a0d4-4945-a0eb-1e59cd5f4dof
VraeBoabl: cOCTaB,
Kiaccudukanus. Baxueime https://academy-

27 _' 1 0 0 content.apkpro.ru/lesson/709ce43a-
HPCACTABITEI: TTHOKO4, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
K

28 DAXMAI 1 [ISJUHOI03d KaK 1 0 0 https://lesson.edu.ru/04/10
HPUPOJIHBIC ITOJIUMEPBI
KontpomnbHas paboTa o

asJe

29 basaeily 1 1 0 https://lesson.edu.ru/04/10
«Kucnopoacoaepxaine
OpPraHUYeCKUE COCTUHCHHSDY

https://academy-
30 AMUHBI; METHJIAMUAH U aHUJINH 1 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
am(OoTepHbIE OpraHNYECKHe https://academy-

31 p p 5 1 0 0 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHMA, X DHOJIOTHICCKOC 43d1-4873-ace0-78eca6009628
3Hadenue. [lenTuasl
benku kak nmpupoaHeie https://academy-

32 BBICOKOMOJIEKYJISIPHBIC 1 0 0 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHCHUS 43d1-4873-ace0-78eca6009628
OcHo € 110

33 HOBHPIC TOHATHI XHMHH 1 0 0 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX
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COEeIUHEHUI

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

34 . 1 0 0 https://lesson.edu.ru/04/10
coeguHeHui. [Imactmaccsl,
Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I1O 34 5 5
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https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

JlaTa
IIpakTHyeckue

padoThI

H3yYCHUSA 06pa30BaTeJILHLIe

DJIeKTPOHHbBbIE
nugposeie

pecypchl

XUMHAYECKAHN DJIEMEHT. ATOM.
DJeKTpoHHas! KOH(QUTYpAIHs aTOMOB

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

[Tepnoanueckuii 3akoH u [lepuoauueckas
CHUCTEMa XMMUYECKUX 3J1eMeHTOB []. 1.
Menzeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX JJIEMCHTOB U UX
COEIMHEHUH 10 TPYMIaM U IEPUOAAM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEeMbI XUMUYecKuX dneMeHnTon [1.1.
MeHnzeneeBa B pa3BUTHH HAYKU

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

CrpoeHnue BemecTa. XMMUUYECKas CBA3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BomopoiHas cBs3b

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

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

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

ITonsTHE O AUCTICPCHBIX CUCTEMAX.
VlcTrHHBIE U KOJUTOMAHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B PaCTBOPE

https://lesson.edu.ru/04/10
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Knaccudukanus u HOMeHKIIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPIrAHUYECKUX
BELIECTB, Pa3JIMUHBIX KJIaCCOB

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

Knaccudukanus XuMu4ecKkux peakuuii B
HEOPraHWYECKOU U OpraHu4eCcKOn
XUMHH. 3aKOH COXPaHEHUS MacChl
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALCHNS] SHEPTUU IIPU XUMUYECKUX
peakuusax

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

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMUYECKOE PaBHOBECHE

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

10

[IpakTuueckas padora Ne 1. «Bnusnue
pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

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

11

DNeKTpoNnTHYECKas TUCCONALIHS.
[TonsiTne o Bonopoanom nokasarene (pH)
pactBopa. Peakuiuu nonHoro ooMena.
['maponu3 opraHMyecKux U
HEOPTaHNYCCKUX BCIUICCTB

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

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexkrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEM

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

13

KoHnTtponbHas paboTa 1o pazaerny
«TeopeTnyeckre OCHOBbI XUMHU»

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

14

MerTannsl, BX ITOJIOKEHHE B
[leproanueckoil cuCTeEMe XUMHUYECKUX
anemenToB JI. 1. MenpaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB. Ob11ue

https://lesson.edu.ru/04/10
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¢du3nveckre CBONCTBA METAIIIOB

15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PAI HAIIPSKEHUN METAJLIOB

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

16

XUMHYECKHE CBOUCTBA BaKHEUIITNX
METaJUIoB (HATPUH, Kaaui, Kaablui,
MarHui, aJIIOMUHUIN) U KX COCTMHEHUI

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

17

XuMHYeCKHEe CBOMCTBA IIMHKA, JKeJe3a U
nX COCIUHECHUI

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

18

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

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

19

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Metamnp»"

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

20

HCMeTaJ'IJ'II)I, X IIOJIOKCHUC B
[lepronueckoi cucTeMe XUMHUYECKHUX
anemenToB /1. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUSI aTOMOB

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

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauioB (Ha IpUMeEpe
KHCIJIOpO/JIa, cepbl, hocdopa u yriepoaa)

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

22

XHWMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI
1 UX COeTMHEHUN

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

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
WX COCTMHEHMI

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

24

XUMHUYECKUE CBOMCTBA yIJIEpo/a,
KPEMHUS M UX COEAMHEHUN

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

25

[IprMeHeHre BAXKHEHITUX HEMETAIIJIOB U
HUX COCITUHECHUN

https://lesson.edu.ru/04/10
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26

O0001IeHNE U CHCTEMATH3aLKs 3HAHUI
o Teme «HemMeTtannel». Beranciaenns mo
YpPaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI

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

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramibi"»

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

28

KonTtponbHast pabora mo remam
«Metame U «HemeTamisn)

29

HCOpFaHI/I‘IeCKI/Ie U OPraHUYCCKUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/IC u
OpTraHN4Y€CKUC OCHOBAHUA

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

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYECKHUE COCTUHEHMUS.
I'eneTnyeckas cBs3b HEOPraHUUYECKUX U
OpraHMYECKUX BEIECTB

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

31

Ponb xumun B obecieueHuun
HKOJIOTMYECKOH, SHEPreTHYECKON U
NUILEBOM 6€30MaCHOCTH, pa3BUTUU
MeIUIUHBI

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

32

[IpencraBnenust 00 OOIIMX HAYIHBIX
anHanax HpOMI;IHIJ'IGHHOFO HOJ'IyLIeHI/ISI
Ba)KHEHIIINX BEIIECTB

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

33

YenmoBek B MHUPE BEUIECCTB U MaTCpHUAIOB

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

34

XHUMHS U 300pOBbE YEIIOBEKA

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOUHECCAOBA3ATEJ/IBHBIE
YUYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

Xumus, 10 kinace/ 'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,
AKImoHepHOe 0011ecTBO «M31aTenbecTBo

«IIpocBemenue»,2021 r

Xumus, 11 kinacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnaakos C.A.,
Ak1roHnepHoe o01iecTBo «M3aaTenbcTBO

«IIpocemenner»,2021r.

METOAUYECKHUE MATEPHUAJIbBI JJIA YYUTEJIA
Xumusi(06a30BbIitypoBeHb ). Peanuzaius oOpa3oBaHus: METOIUUYECKOE
nocobue i yuutens / Kasepuna A. A., [Tuuyrunal .B.; nox pen.I'. B.
[Mnuyrunoit. M. : ®I'BHY «MHCTUTYT CTpaTeruu pa3BuTus 00pa3oBaHUs
PAO», 2022 81 c.:um.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI 1 PECYPCBbI
CETU UHTEPHET

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