MUHHUCTEPCTBO IMPOCBEIEHUS POCCUACKOU ®EAEPALIUU

MununcreperBo o6pazoBanns CTaBponojbeKoro Kpas

Otaen o6pazoanus Aamuuucerpauuu Ilerposexkoro MO

PACCMOTPEHO

MO EcrtecrBenHoro
LIUKJIA

JIortora B.B.

[Ipotokon Nol ot «30»
asrycra 2024 r.

MKOY COL Ne 11

COI'JTACOBAHO

no YBP

VTBEPXKJEHO
3amecturens aupektopa  dupextop MKOY COILI
- Noll
.4/ i
- /J —— .[/ s " —
" Monoraposa C.A. 3ybuora H.B.

[Tporoxon Nel ot «30»
aprycra 2024 r.

[Tpukas Ne368 ot «30»
asrycra 2024 r.

PABOYAS MTPOI'PAMMA

(ID 1040951)

yuebnoro npeamera « Xumus. ba3oBblii ypoBenb»

st obyvarotumxes 10 — 11 knaccos

¢. Koncrantunosekoe 2024



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XWMHUM Ha YPOBHE CpemHEro obmero ob0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpa3oBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeAHEero o0iiero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbix B DeaepasbHOM  rOCYAapCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
denepanuu, peaTu3yIOMUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaAaMMBI, U
OCHOBHBIX TIOJNIOKEHUM «CTpaTeruu pa3BUTUSL BOcnHUTaHUs B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOM0B K pa3pabdOTKE MPOrpamMMbl MO XUMHUH, K OIPENESICHUIO
oOuielt crpareruu 00y4deHus, BOCIMTAHUS U Pa3BUTHUSL 0O0YyYaIOIIMXCA CPEACTBAMU
yuebHoro npeamera «Xumusi» aig 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryaibapie nojoxeHus PI'OC COO o B3amMOOOYCIIOBICHHOCTH IIEJIeH,
COJIepKaHMsl, PE3yJbTATOB OOy4YEeHUS] U TpPeOOBaHMN K YpPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNLHON  OpraHU3aINK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTA. (OHO CIYXHUT 3aBEPIIAIONIMM JTaloOM pealu3aldh Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTeME XUMHUYECKOro o0pa3oBaHusA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhI
YeJl0OBeKa, a TakKXKe DKOJOTMYEeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M MpUpOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHuE
0o0yyJaromuxcsi Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHuUs CpeICTBAaMU y4e€OHOIO
npeamera «XHUMHS», COJAEPKAHUE M TOCTPOCHHE KOTOPOrO OIPEIEICHb B
nporpaMMme 1O XHMHUU C YYE€TOM cChenuuKkd HayKd XUMUU, €€ 3HAYCHUS B
MO3HAHUM TPUPOABl U B MaTE€pUAIbHOW XU3HU OOIIECTBa, a TaKXkKe C y4ETOM
o0umMX 1ened W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oobiero oopasosanus B Poccuiickoii denepanum.

XWMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO POJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaibHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHATBLHOIO HAYYHOI'O MBIILICHUS,
B CO3/IaHME IEIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOABI M YEIOBEKAa, KOTOpPoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'0 COCTAaBa OKPYXAIOLIEro MHpa, OCO3HAHUS B3aUMOCBS3U MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH O0JIaCTSMU MPUMEHEHUS.



TecHO B3aMMOJEHUCTBYS C JPYTMMU €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOThEMJIEMOI YacThl0 MUPOBOM KYJIbTYpbl, HEOOXOJMMBIM YCIIOBHEM YCIIEIIHOTO
TpyJa W SKM3HH KaXJIoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HAIpaBlieHa Ha pElIeHue
IJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOrHYeCKO 0€30MaCHOCTH U OXPaHbl 3710POBbSI.

B coorBercTBHM C OOmMMMU IIENSIMHM W TPUHIUIAMH CPEIHEr0 OOIIEro
oOpasoBaHus cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbI ypOBEHb
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID MM JJiS BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOINO BKIIOYEHUS B JKU3Hb COLMYyMa, HPOJOJKEHUS
00pa30BaHUs B Pa3IMUHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapistomiuMu ~ ipeiMeTa  «XUMHsS»  SBIAIOTCA  0a30Bble  KYpChl —
«Opranuueckas xumus» U «OOmass M HeopraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa
3HAHWM MO HEOPTraHWYECKOW XUMUU (C BKIIOUEHHEM 3HAHUW W3 OOIIEH XUMHH) U
OpraHn4ecKor Xxumuu. POpMHUPOBaHME NAHHOM CHCTEMBI 3HAHWW NPU U3YYCHUU
npenMera O0ecredMBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCEro MHOI000pas3ust
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepkaHus KypcoB — «Opranmdueckas xuMmus» u «OOmas u
HEOpraHuyeckass Xumusi» copMUpOBaHA B MPOrpaMMe MO XUMUM Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHMI0 Y4YeOHOro Marepuajia M 0O0YCIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUNM HAa  OMNpENe’IEHHBIX
TEOPETUYECKHX YpPOBHSX. Tak, B Kypce OpraHMYeCKOM XHMHHU BEIIECTBA
paccMaTpHUBaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHMUI, a TaKKe Ha YpPOBHE CTEPEOXUMUYECKUX U  IIJIEKTPOHHBIX
OpelicTaBlieHUd O cTpoeHuu BemecTB. CBeleHus 00 U3y4yaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAMHEHUMUA. B Kypce OpraHMdeckod XWMHHU TOJNYYarT pPa3BUTHE
chopMUpOBaHHbIC HA YPOBHE OCHOBHOTO OO0IEro oOpa3oBaHUs MEpPBOHAYATBLHbBIC
NPEJICTaBIICHUS O XMMUYECKON CBSI3M, KJIACCU(PUKALIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON pEAKIINH.

[Tox HOBBIM yriaoMm 3peHuss B mpeamere «Xumus» 0a30BOr0 ypOBHS
paccMaTpUBaeTCsi M3YYEHHbIH Ha YPOBHE OCHOBHOroO 0O0IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaXx H
XUMHUYECKON peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMHS» OO0yYaroIUMCsl TPEAIOCTaBISIETCs BO3MOXHOCTh OCO3HATh 3HAYEHHE
MEPUOJUYECKOTIO 3aKOHA C OOLIETEOPETUYECKHX M METOAOJOTMYECKHX IMO3ULINM,



riy0ke TMOHATh HCTOPUYECKOE M3MEHEeHUuEe (YHKIUH HTOro 3akoHa — OT
o0o01aroie 10 00BSICHSIONICH U MPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaKHEUINMX BENIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax W NMPUMEHCHHH, a TAK)KE€ O XHMHUUYECKHX PEAKIUAX, UX CYIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 um 11 ximaccos
AJIEeMEHTaMH COJEP>KaHUs, HUMEIOIIMMH KYJbTYPOJOTUYECKUM W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XHUMUU C
JIPYTUMHU HayKaMH, PACKpPBIBAIOT €€ POJb B TMO3HABATEIHHOM W MPAKTHYECKOU
JESITeTbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKCHHSI K IPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU W MPAKTUYCCKUX MPUIOKEHUN XMUMHH, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
mpobiemMax, CBSI3aHHBIX C XWMHEW, KPUTHYECKH OCMBICIMBATH WHGOPMAIUIO U
MPUMEHATh €€ IS TIONOJHCHUS 3HAHWH, pEIIeHUS WHTEUICKTYyallbHBIX U
AKCIIEPUMEHTAJIBHBIX MCCIEIOBATENbCKUX 3a/1a4. B menoM comepikanue yueOHOTO
npenmera  «XUMHUS»  JTAaHHOTO  YPOBHS ~ HM3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHue y O0Yy4YaIOIIUXCS MHUPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAHMS
¢unocockux uaed, TakMX Kak: MaTepHallbHOE €IWHCTBO HEOPTaHMYECKOTO M
OpPTaHUYECKOTO MHpa, OOYCIOBICHHOCTh CBONCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh MPHUPOIHBIX SBICHUA MyTEM OKCIIEPUMEHTa U
pelIeHs] MPOTUBOPEYMH MEXKIYy HOBBIMH (aKTaMM U TEOPETUUYECKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJIOTHUECKUX Mpodsiem, a
TaKXKe MpoOJeM cOepeKeHUs] FHEPTeTUUECKUX PECYPCOB, CBHIPhS, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemenuss 3ama4  BOCTIHMTAHMS, Pa3BUTUS W COIMAIHM3ALUAN
o0y4arouuxcs MPUHATHIE MPOrpaMMON IO XUMHH TOAXOABl K ONpeIeIeHUI0
CONEp)KaHUS M TIOCTPOCHHUS TpeAMeTa MpeaycMaTpuBaioT (OPMUPOBAHUE
YHUBEPCAJIbHBIX y4EOHBIX JCHCTBUM, UMEIOMUX 0a30BOe 3HAYCHUE A
pPa3NUYHBIX BHJIOB JIEATEHOCTH: pEIIeHUus MpodsieM, TMOWCKa, aHaiu3a Hu
00paboTku nHGOpMAIIH, HEOOXOIUMBIX ISl IPUOOPETEHHSI OTBITA MPAKTHYECKON
U HCCIEN0BATENbCKON NESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpemojaBaHus XMMHU KaK Ha YpPOBHE OCHOBHOT'O OOIIETO
0o0pa30BaHMsI, TaK U HA YPOBHE CPEIHErO 0o0IIero o0pa3zoBaHus, Ipy ONpPeaeICHUN
COZICP)KATEIbHON XapaKTepUCTUKU IIefield HM3ydeHHUs MpeAMeTa HaIlpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJAUIMOHHO MNpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JIESTEHPHOCTA YEJIOBEKa M KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJMYECKON TOYKHM 3PEHUS TaKOW MOAXOJ K OMPEACNCHHUIO IeNed W3Yy4deHHUs
IpeaMeTa sIBISIETCS BIIOJIHE OTPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISAMH HW3Y4EHHUs NpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUHW KaK BaKHEUIICH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPAa, B OCHOBE KOTOPOHU
JeXaT KIIOYEBble MOHSTHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IIOHUMAHHE CYIIHOCTH JOCTYIIHBIX
00001IEHNIT MHUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHHE C HCTOpUEn
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE NPEICTABIECHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKHUX peakUui, HEOOXOOUMBIX [UIsl HpPUOOpETEHUs
YMEHUN OpPUEHTUPOBATBCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUM,
UMEIOIUX MECTO B PUPOJIE, B TPAKTUYECKON U MOBCETHEBHOU KU3HM;

e pa3BUTHE YMEHHUH U CIIOCOOOB AECATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO0 OJKCIIEPUMEHTA, COOJIOJEHUEM  IpPaBUII
0e30macHOro oOpalieHus ¢ BeEeCTBaMHU.

Hapsiny ¢ atuMm, conepkaTelibHasi XapaKTepUCTUKA LeJIeld U 3a1a4 U3yYeHUs
MpeaMeTa B POrpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IIPUOPHUTETAMU B CHCTEME cpeaHero oduiero odpazoanus. CerogHs B
OpENoJaBaHUd  XUMUM B OOiblIed CTeNeHH OTAAa€rcs  MpEeANoYTEeHHE
NPaKTHYECKON KOMIIOHEHTE COJep>KaHusi OOy4YeHUs, OpPHUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpPraHU3alliy, BIIAJCIOLIEr0 HE
HAO0OpOM 3HaHUM, a (PYHKIUMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHU aKTUBHOI'O IOJYYEHMs] 3HAHUM M NPUMEHEHUS UX B PEaIbHOU KU3HU
JUTSL pEIEHUS IPAKTUYECKUX 3a]a4.

B cBf3M ¢ 3TUM Mpu U3y4YeHUHM TMpeameTra «XUMUS» JOMHHHUPYIOLIEe
3HauUEHHE MPUOOPETAIOT TAKKUE LIETU U 33]1a4H, KaK:

ajanranusi 00yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCsS MHpA,
(GopMupoBaHME  MHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY NMPUHATHIO T'PAaMOTHBIX
pElIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAlUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

¢opmupoBaHue |y OOy4arOmIMXCsS  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UJIS Pa3JIUYHBbIX BHJIOB
JESATENbHOCTU: pellieHus MpoOseM, MOUCKa, aHaiu3a U o0paboTKU MH(OpMaIUH,
HEOOXOAMMBIX JJIi TNPUOOPETEHUs OIBbITa JEATEIbHOCTH, KOTOpas 3aHMMaeT
BXHOE MECTO B IIO3HAHWHW XUMHUH, a TaKXKe U1 OUEHKM C TO3ULUHN
AKOJIOTMYECKON O€30MacHOCTM XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IIPUPOIHYIO CPENY;



pa3BUTHE II03HABATEIBHBIX HMHTEPECOB, WHTEILICKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yYarIIMXCA: CIOCOOHOCTH CAaMOCTOSTEIHHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIH30BAThH
COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH IS TIONCKA W aHalin3a y4eOHOU u
HAYYHO-TIOMYJISIPHON WH(DOPMAITUH XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOLIUMATUBHOTO U JIOTHYECKOTrO
MBIIIJIEHUS, HAOJII01aTETLHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXONWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydYarommxcsd YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUM TJIOOAIBHBIX MPOOJIEM
paIMOHATBHOTO MPUPOAOIOIB30BaHNUS, MTOTIOTHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH OEpeKHOro
OTHOIIIEHUSI K TPUPOJE W CBOEMY 3/IOPOBBIO, a TaKKe MPUOOPETEHHs OMbITa
UCIIOJIb30BaHUSl TOJMYYEHHBIX 3HAHUW MJI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeOHOM mjaHe cpenHero oOwEero oOpa3oBaHUS NPEIMET «XHUMHUI»
6a30BOro ypoBHS BXOAHT B COCTaB MPEAMETHON 00macTh «EcTecTBeHHO-HAYYHBIC
PEIMEThD.

OO6m1ee 4yncI0 YacoB, OTBEAEHHBIX JJIsI U3yYEHUsT XUMUU, Ha 0a30BOM YPOBHE
cpenHero obmiero odpazoBaHusi, cocranisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kiacce — 34 gaca (1 gac B Hezentio).

Peanuzammst  mpakTthueckoil  yacTu  paboueld  mporpaMmbl MO0 XHMMHUHU

IpeaycMaTpuBaeT  HUCHojib30BaHME  oOopynoBanust  LleHtpa  oOpa3oBaHus
€CTECTBEHHO-HAYYHOM U TEXHOJOIMYECKOM HarpaBieHHOCTEN «Touka pocTay.



COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MAaTepuajoB. TeopHusi CTPOEHUS OPTAHUYECKHUX
coenuuenuii A. M. bytieposa, e€ ocHOBHBIE O0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBsI3b B
OPTraHUYECKUX COCAUHEHUAX — OJMHAPHBIE U KPATHBIEC CBA3U.

[Ipencrasnenne o knaccupuUKaMy OpraHuyeckux BemlecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUN (cucTeMaThyeckas) ¢ TpUBUAIbHbIE Ha3BaHUS
BXHEHUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YyYE€HHUS BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJICHHE C O00pa3laMy OpraHMYecKMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEILIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUMU psA. MeraH W dTaH —
MPOCTEUININE TPEICTABUTEIN AIKAHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3aMenieHus W TOPEHHUs), HaXOXJACHUE B NPUPOJEC, MOJYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIIEH U MPONUIEH —
NPOCTEUIIINE TPEJCTABUTEIN AalIKCHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTalldd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJIyYEeHUE U IPUMEHEHUE.

Ankaguensl: OyragueH-1,3 um metunOyraauen-1,3: cTpoeHue, BaKHEHIIHME
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CUHTETHYECKOTo
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEUIINKA TPENCTABUTENh AaJIKUHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (pEaklMy THJIPUPOBAHUSI, FAJIOTCHUPOBAHUS, TUIpaTallUH,
TOPEHUSI ), IOJTyYCHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHe, (U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJIyYeHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOAy4YeHue u npumenenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBS3b MEKIY YIJIEBOAOPOAAMH, NPUHAMICKAIUMA K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHK YIIIEBOAOPOAOB. IIpUpOAHBIM ra3 W MOIYTHBIE
HedTsHbie Ta3bl. Hedgth m e€ mpoucxoxnenue. CrnocoObl mnepepadoTku HeTH:
MIEPErOoHKa, KPEKUHI (TePMUYECKHH, KaTaIUTHYECKHil), mnuponu3. IIpogykTsi
nepepaboTku He(TH, UX NIPUMEHEHHUE B IIPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAIlCHMA:
O3HaKOMJIEHHME C 00pa3lamMu IJJacTMAcC, KaydyyKOB U PE3HMHBI, KOJUIEKUIUHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIoreHONPOU3BO/IHBIX, NTPOBECHUE NPAKTHUYECKON PaOOThI: MOJyYEHHE ITUIICHA
Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'O BEIECTBA WIIM IPOJAYKTa PEAKIMHU 10 U3BECTHBIM MAacce,

00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIH).

Kuciiopoaconep:kamue opranuyeckue coeJMHeHHus

[IpenenbHple OQHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue MW XUMHUYECKHE CBONCTBA (peaklMM C aKTHBHBIMH MeETajlllaMHu,
raJIOr€HOBOJOPOAaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eiCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL. OJTWICHIJIMKOIb W  TJIMUEPHH: CTPOCHHUE,
¢u3nyeckue M XUMHUYECKHME CBOWCTBAa (B3aUMOJEHCTBHE CO UIETOYHBIMU
METaJJIAaMH, KauyeCTBEHHAsl pEaKkUus Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBuEe Ha
OpraHu3M 4enoBeka. [Ipumenenne riounepuHa u STUIICHTJIMKOIIS.

@deHo: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocth (enona. Ilpumenenue penona.

Anpnerunpl U kemowuwvl.  Dopmanmpaerun, aneTaIbAETHI:  CTPOCHHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBA (peakUUW OKUCICHHS U BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIMH), TOTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasl KHCJIOTBI: CTpPO€HHE, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mme Uil Kiacca KUCIOT, Peakius 3Tepu(puKalum), MOIyIeHHe U MPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAs KHUCIOTHI KaK IMPEICTaBUTENN BBICIIUX KapOOHOBBIX
KUCTOT. MbUIa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICHCTBUE.

Cnoxuble >(QHUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘uaponus
cnoxxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POIIb KUPOB.



VYrneBogel: cocTaB, Kiaccuukanmus — yrieBoAoB  (MOHO-, JH- U
nonucaxapubl). ['oko3a — MpocTelnii MOHOCaXapu/l: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJIEUCTBUE C
ruapokcuaom meau(ll), oxkucnenne ammuadapiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHbeie noauMepbl. CTpoeHue kKpaxmaina u
uemttono3bl.  duznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (THUAPOIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl M3YYEeHHsI BEIIECTB M WX MPEBpallCHH:
poBe/ieHHe, HAOJIOJICHHE U ONMHMCAHHE JEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TAHOJA
okcusiom Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHCTBHUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCICHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3ammojmeicTBHE Kpaxmaya C HOJIOM),
IPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOrO BEIIECTBA WM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN ).

A3oTrcoaepxkaliie OpraHMuecKue COeIMHEHNUS.

AMMHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coeauHeHus. dOuznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe rimiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasbl.

benkun kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIe coeauHeHusd. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYPALIMs, KAYECTBEHHBIE pEaKIIMU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHUS BEUIECTB W HMX MPEBpALlCHUN:
HAOJFOZICHUE U OTMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypaIys OCIKOB MpHr
HArpeBaHUMU, IIBETHBIC PEAKIIUU OCIIKOB.

BoicokoMoiekyIsipHbIe COeTUHEHNS

OCHOBHbBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSASI MOJIEKYIsIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MOJIMMEPU3ALIMS U TIOJTUKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3yYEeHHUS BEUIECTB W MX MPEBpALICHUN:
O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3H.



Peanuzanus MeXnpeIMeTHBIX CBsI3ed NPH M3YyYCHUHM OPraHWYECKON XUMHUU B
10 kmacce OCYHIECTBISIETCS 4Yepe3 HCIONb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHATUH, TaK W TOHATUH, SBISIONINXCS CUCTEMHBIMHU IS OTACITBHBIX
MPEIMETOB €CTECTBEHHO-HAYUHOTO IHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(UKaIMs, MePHUOJUIHOCTh, HAOIIOJACHHUE,
MU3MEpCHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE.

dwuszuka: Martepusi, DSHEprus, Macca, aroM, OJIJEKTPOH, MOJEKYyIa,
SHEPreTUYECKUN YpPOBEHb, BEUIECTBO, TEI0, OO0OBEM, arperaTHoe COCTOSHUE
BEIIEeCTBA, (PM3MUECKHUE BETUUMHBI U SAMHUIIBI X U3MEPECHHS.

buonorus: kierka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMONOTWYECKH aKTHBHBIC BerecTBa (O€NKH, YIIIEBOIBI, KHUPHI,
(epMeHTHI).

['eorpadus: MuHEpaabl, TOPHBIC TTOPOJBI, MOJIE3HBIC UCKOIMAEMbIE, TOTUIUBO,
peCypCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTHl, OCHOBBI PAIMOHAIBHOIO TMHTaHMUS,
MOIOIIIME CPECTBA, JIEKAPCTBEHHBIE M KOCMETHUECKHE MpernapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XUMHYECKUM 3leMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0osiouKa. DHEpreTuyeckrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemeHThl. OCOOEHHOCTH pacmipenesieHusl dJEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTypalls aTOMOB.

ITepuonnueckuit 3akoH u Ilepuonndeckas cucremMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepUOANYECKOro 3akoHa U Ilepmoamdeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX W CIOXKHBIX BEIIECTB MO TPYIINaM U MEPUOaM.
3HaueHUE NEPUOINYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKass CBS3b. BHAbl XHMHYECKOM CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI W TOJIApHAsi, UOHHAS, MeTa/uindeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOW XUMHUYECKOM CBsI3M (OOMEHHBIM M  JIOHOPHO-
aKuentopHslil). BomoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPHUIATEIBHOCTb.
Crenens okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BelleCcTBa. THUIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKH.

[TonsTne o mucnepcHbIX cUcTeMax. VICTHMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKHUX BEIIECTB. ['€HeTHYecKass CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAICKANUX K PA3JTAYHBIM KJIaCCaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKMX — peakiuid B
HEOPraHMYECKON M OpPraHMYECKOM XHWMHH. 3aKOH COXPAaHEHHsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKLIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IU4YHBIX (akTopoB. OOpaTumbie
peakuuu. XHUMHUYECKOe paBHOBecHe. MakTopbl, BIHSIOIMIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutnyeckas aucconuanus. CuiabHbIe U cliadblie 25eKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCJIAsl, HEUTPAJIbHAS, [ETOYHAs.

OKHUCITUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCNIEPUMEHTAIbHBIE METO/Ibl HM3YY€HHUS BEIIECTB M HUX IPEBpAIICHUN:
neMoHcTpanus Taonui «llepuoguyeckas cucremMa XUMHYECKUX 3jeMeHToB [[. U.
MemnpeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE W
OMHUCAHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE IEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECIECHUE CPENIbI PACTBOPOB BEILIECTB
C TOMONIbI0O YHHUBEPCAIBHOIO HWHIWKATOpA, pEAKIMH HMOHHOTO OOMEHa),
NIPOBEJICHNE TPAKTUIECKON paboThl «BiusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTh
XUMHYECKOU pPEAKIIUM.

Pacuérnrle 3amaun.

Pacuérel 1o ypaBHEHMSIM XUMHUYECKHMX pEaKUHW, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETBI, pAacU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilomoxenue HemeraymioB B Ilepuoguueckont  cucreme
xumudeckux sieMeHtoB JI. M. MeHueneeBa m OCOOCHHOCTH CTPOEHHS aTOMOB.
®u3nyuecKkue CBOWCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa MpuMepe
KHUCIIOpOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yramepomsa U KpeMHHs) W HMX  COCAMHEHHWH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIIOT, BOAOPOAHBIX COCTUHEHHUI).

[IprMeHeHNE Ba)XHENIIMX HEMETAIUIOB M KX COEAMHEHHM.



Meraubl. [lonoxenue MeraiuioB B llepuoamyeckol cucTteMe XUMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MerasuioB. OOmme ¢guznyeckue cBorcTBa MeTamioB. CriaBbl METaJIIOB.
DIEKTPOXUMHUUYECKUIN P HATIPS)KEHU METaIOB.

XUMHUYECKHE CBOWCTBA Ba)KHEUIIUX METAJJIOB (HATPUM, KaJlUid, KaJlbIIHM,
Mar"ui, amoOMHUHHHI, [IMHK, XPOM, JK€JI€30, ME/Ib) U UX COCIUHEHUH.

OO6mme crocoObl MmonyyeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3yY€HHUS BEIIECTB M HUX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3Il0OB HEMETAJUIOB, pELIECHUE
AKCIIEPUMEHTAJILHBIX 3aja4, HaONI0JIEHHEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHCJIOT U LIEN0YEel, KaYeCTBEHHbIE PEaKIIMU HA KATHOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
13 BEUIECTB UMEET IPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B oOecrieYeHHH 3KOJIOTHYECKOM, YHEPreTHYeCKON W IHIINEeBOM
0€30MacHOCTH, PAa3BUTHUM MeAULMHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUs
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIYYEHHUSI BaXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHUIIUE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIHOHHBIE MATEpHUalibl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepuainbl Uil JEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI0OpEHHUSI.

XuMHug W 3I0POBbE YEIIOBEKA: MPABHUJIA HWCMOJb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia O€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peammzamust  MeXnpeaIMETHBIX  CBsi3ed NpuU  H3yYeHUM  oOmed
HEOPraHM4eCKOM XuMHH B 11 Kilacce OCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHU JJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4HBIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIACCHU(PUKALUs, T[EPUOJAUYHOCTh, HAOJIOIECHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHHE.



dwusuka: MaTepusi, SHEPTHsl, Macca, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paAHMOaKTUBHOCTh, MOJIEKYJIa, SJHEPIeTUYECKUI yPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (pU3MUYECKHe BETUYMHBI M €IWHHIIBI UX
U3MEPEHHUS], CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKOcUCTeMa, Ouocdepa, Makpo- U
MHKpPODJIEMEHTBI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3Me.

I'eorpadusi: MuHepaibl, TOPHbIE MOPO/IbI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEpUalIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKass  MPOMBIIIICHHOCTh,  MPOHU3BOJCTBO
KOCMETHUYECKHUX IMpernapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEepUasoB,
AIIEKTPOHHAS MIPOMBIIITIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI'PAMMEI 11O XUMHWU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCSL TPOTpaMM CpPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHbIM M MOpeaMeTHbIM). HaydHo-MeToguueckoil OCHOBOWM s
pa3paboTKU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHHUSA NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-EATETbHOCTHBIA MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMHCS POCCUUCKOM TIpa)KJaHCKOM HWAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIMIME MOTUBAIIMH K 00yUCHHIO;

L[E€JICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPaJAHULIMiA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh M CIOCOOHOCTH OOYyYarouIuxcsi PyKOBOJICTBOBATHCS B CBOEH
NESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IMPUCYIIMMH LEIOCTHON
CHUCTEME XMMHUYECKOro 00pa3oBaHMUs;

HAJIMYKE MTPABOCO3HAHUS IKOJIOIMYECKON KYJIbTYPbl U CIOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KU3HECHHBIE IUIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS IpeAMeETa «XHMHS» JOCTHIaloTCs B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOM JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLUUOKYIbTYPHBIMH, T1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMud POCCUHCKOr0 TPaXKTAaHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEAEHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAaHUS, CaMOpPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSA mpeaMmera «XUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA ITO3HABATEILHOM M MPAKTUYECKON J1ESITENbHOCTH
0o0y4Jaromuxcs Mo peaau3alyi NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHUCIIE B
YacCTHU:

1) rpasKIaHCKOr0 BOCIMTAHUA:

OCO3HaHUSI 00YYaIOIIUMHUCS CBOUX KOHCTUTYLHMOHHBIX MPaB U 00513aHHOCTEH,
YBa)XXEHUS K 3aKOHY U MIPABONOPSAJIKY;

OpPE/CTaBIEHUs O COLMAJIbHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOULIEHUH B KOJJIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH TIPU CO3/aHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUs, JOTHKY U
apryMeHThI IPYruX MpU aHAIU3€ Pa3IMYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA

LEHHOCTHOI'O OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HaCIIEIUIO
OTC€UYECTBEHHON XMMUM;

YBOXEHUSI K MPOLECCY TBOpPUECTBA B 00JACTU TEOPUM U NPAKTUUECKOTO
NPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHS HAyKH €CTh PE3YNbTaT
JUIMTENTbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  HKCIEPUMEHTAIBHBIX  IOMCKOB,
MIOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

UHTEpECa M [03HABATEIbHBIX MOTHUBOB B IMOJYYEHHUH U MOCIEAYIOIIEM
aHanu3e MHQOpPMALUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOUX TOBapHUUIEH C
NO3MIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THX
MOCTYTKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUSA LEHHOCTEH 30pOBOr0 M 0Oe30macHOro obpasza O KHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 370POBBIO;

coOmtofieHnss TpaBui O€30MacHOro oOpaleHusi ¢ BelleCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMaHUSl UEHHOCTH TPaBWI HMHIMBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJIEHUS B CUTYALUSX, YIPOKAIOIIUX 3[0POBbIO U JKU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUIA W HENPUATHUS BPEAHBIX NPUBBIYEK (YNOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NEATENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPABJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY M3y4YEHHIO Mpodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXXEHUS K TPYLY, JIOJAM TPpyAa U pe3ysibTaTaM TPYI0BOU JIEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HHAMBUIYATBLHOHW TPACKTOPHUHU
oOpa3zoBaHus, Oynyuieil npodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 7K0J10rM4eCKOro BOCIIMTAHUS:

AKOJIOTMUECKU 1€71€CO00pa3HOr0 OTHOILICHUSI K NPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUS TJIOOATBHOTO XapaKTepa SKOJOTMYECKUX TMPOOJIEM, BIUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTIKCHUN XUMHUHM IS
pelieHrs BOMPOCOB PallMOHATILHOTO MPUPOAOTNOIb30BAHMUS;

AKTUBHOIO HENPUATHUS JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKarOLIEH
NPUPOJHON Cpefie, YMEHHsI TPOrHO3UPOBATH HEOJIATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUN U MPEIOTBPAIIATh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa INEeATETbHOCTH AKOJIOTMYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMHU B TIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUSI aKTUBHO MPOTUBOCTOSTH HJICOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHUKH;

NOHUMaHMs crnenuUKd XUMHUU KaK HaykKd, OCO3HaHUS €€ poju B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOT'O MBILIUIEHUS, CO3JaHUU 1IEIOCTHOTO
NPE/ICTaBlICHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE NMPHUPOJIBI M YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJITHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUHM IS COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHYECKONW HAMNpPABICHHOCTH U BaXXHOM pOJIH B
CO3J1aHUM HOBOW 0a3bl MaTepuaibHON KyJbTYpbl, PELIEHUU TJIO0ATBHBIX MPOOIeEM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPrE€TUUECKOM, IUIIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECTICUYCHUU YCIOBUU
YCHEIIHOTO TPy/la U OKOJOTUYECKU KOMQPOPTHOM JKU3HU KAXKIOTO 4JICHA
00111eCcTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METO/OB
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh



MOJTydaeMble 3HAHUS IS aHAJIN3a W OOBSICHEHMS SBJICHUN OKPYKAIOIIET0 MHUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeIaTh 00OOCHOBaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONUXCA JaHHBIX C TIeNbI0  TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpobieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHN0, K AaKTUBHOMY IIOJIYIYCHUIO HOBBIX 3HAHWA TI0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/ia B pa3NuyHbIX chepax npodeccruoHaIbHOM
NeSTEeTHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHUS y4eOHOro IMpenMera «XHUMus» Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQUUMBbIE  JUIS dbopMHUpOBaHUA  MHPOBO33PEHUS]  OOydYarOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOLIeHAYUYHbIE MOHATHS, OTpaKarolue
[IEJIOCTHOCTh HAY4YHOM KapTUHbl MHpa M CHEUM(PHUKY METOJOB IO3HAHU,
WCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwHs, BEIIEeCTBO, YHEPIHsl, SBJICHHUE,
MpoLIECC, CUCTEMA, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBepcalbHble yueOHbIe NEHCTBUS (IO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHBIE), obecrnieunBarome dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH U COIIMAIbHON KOMIIETEHIIUU 00y4aroInXcs;
CIOCOOHOCTh o0yyJaromuxcs UCTIONIb30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JEUCTBUS B MIO3HABATEIbHON U COUMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMo3HABaTeJbHBIMH
JEeUCTBUSIMM

1) 6a3oBble JIOrHYeCKHUE TeHCTBUSI:

CaMOCTOSITeIbHO  (hOpMynMpoBaTh M aKTyaIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAENATh LEJIN JESITEIbHOCTH, 3ajJlaBasg MMapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIIBHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICISATh XapaKTepHbIE MPU3HAKK TMOHSATUUA W YCTAHABIMBATH MX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE TOHATHUS JIJII OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAaHMS W KPUTEPUU JJIA KJacCU(PUKAIMU BEIIECTB M
XUMHYECKUX PEAKIIUN;

YCTaHABJIMBATh IMPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYX JCHUS (MHIYKTUBHbIC, JI€IYKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIFOUCHUS;

MPUMEHSTHh B MPOIIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMUKM CHUMBOJIUYECKHE
(3HAKOBBIEC) MOJIEIH, MPEOOPa30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYSCKUN
3HaK (CHMBOJI) JJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUH Yy4eOHBIX MO3HABATENbHBIX U NPAKTUUECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJECIbHBIC MPEACTABICHUS I BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4a€MBbIX BEIIECTB M XMMUYECKUX PEAKIIMI.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKLnil;

dbopMyIUPOBATH IIEJIM U 3a/1a9U MCCIICIOBAHUS, HUCIIOIB30BaTh IMOCTABIICHHBIC
U CaMOCTOSTEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KA4eCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JI1 (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYK/ICHUN;

BJIaJICTh HABBIKAMH CaAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U  TPOBEACHUS
YYCHUYCCKHUX DKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM
MpoIiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpMYIHpPOBATH
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOJICIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENbCKOW U MPOEKTHOM
NESATENbHOCTU, TMPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3aJad, MNPUMEHEHUIO Pa3JINYHBIX
METO/I0B TTO3HAHUS.

3) pabora ¢ nuHpopManmeii:

OpUEHTUPOBATHCA B PA3JIWYHBIX HCTOYHMKAX HUHMopManuu (HAYy4HO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIEpKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MHGOPMAIUMIO PA3IUYHBIX BUIO0B U (HOpM
IIPEJICTABJICHHUS, KPUTHYECKHU OLICHUBATb eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCTb;



(GbopMyIUpPOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TOUCKE M
orbope wuHbOpPMAIIMK, HEOOXOAUMOW JUIsI BBIMOJHEHMS Y4eOHBIX 3ajad
OTpeAeEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HCHOIL30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
uHbopmaIu (cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4yecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKOM MH(pOpMaLMel: NPUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIHMYECKHE CpEACTBA
HaTJISTHOCTH.

OBjajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaE€MOM TEMBI B XOJ€ TUAIora W/Wiu
JUCKYCCUH,  BBICKa3bIBaTh  WaeH, (OPMYIUPOBATH CBOM  MPEIIIOKEHUS
OTHOCHUTEIHHO BBITOJTHEHUS MPE/JIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pPe3yIbTaTOB ITO3HABATEIILHON JEATEILHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUH
XUMHYECKOTO dKCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEIOBAaHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, peain3allii y4eOHOTO MpoekTa U (HOPMYITUPOBATH BHIBOJIBI
0 pe3yyibTaTaM MPOBEAEHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS TO3HMIIMA B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJIbLHBIMH PeryJsiITUBHBIMH € CTBHSIMU:

CaMOCTOSITETILHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenesss e€ Ieau W 3aJa4yd, KOHTPOJIWPOBaTh W IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeiaraéMblii  alfOPUTM  JIEUCTBUI  TpHU
BBITIOJITHEHUM Y4eOHBIX U HCCIEAOBATENbCKUX 3ajad, BbHIOMpaTh HaumbOosee
¢ deKTUBHBIN CcrMoco0 WX peuieHuss ¢ y4ETOM TOJNYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKHUX PEAKIIUAX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HA OCHOBE CaMOaHalln3a
U CaMOOUEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHvueckas XUMUS»
OTPaXKaroT:

c(hOpMHPOBAHHOCTh  MPEACTABICHUN O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHpa, POJIM XHUMUUA B TIO3HAHWUM SBJICHUU



npuponbl, B  (OPMHUPOBAHMM  MBIIUIEHUS W KYJIbTYpPhl  JUYHOCTH, €€
(yHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM ISl pELIEHHs IPAKTUYECKUX 3a/1a4
U SKOJIOIMYeCKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3[I0POBBIO U NPUPOAHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAIOUINE TOHATUSA (XUMHYECKMHA JJEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATENBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass M COKpamléHHas), MOJb, MOJIApHas
Macca, MOJISIPHBIM O00BEM, YIJIEPOJIHBIA CKEleT, (YHKIMOHAJIbHAS TpYyIIa,
paguKal, U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIIE€BOAOPOIBI,
KHCIIOPOJX M a30TCOAEP)KAILME COCAUHEHUSA, MOHOMED, IOIUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranuueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XUMHHU; MHPOBO33PEHUYECKUE 3HAHUSA,
JeKallue B OCHOBE IIOHMMAaHUs NPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHUX
ABJIEHUHM, (PAKTOJOTUYECKUE CBEIECHHUS O CBOWCTBAxX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJBb30BAaHNN BAKHEHMIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATEIbHOCTH YEI0BEKA;

c(OPMUPOBAHHOCTb YMEHMH BBISIBJISATH XapaKTEpHbIE MPU3HAKU IOHSATHM,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATHA INPHU
OIMCAHNHU COCTaBa, CTPOCHUS U IPEBPALICHNN OPTAHUYECKUX COCIUHEHHN;

c(OpMHPOBAHHOCTh YMEHHMM HCIONB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBIICHHUsI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
GopMyn  OpraHMYeCKHMX BEIIECTB W ypPaBHEHUN XHUMHUYECKUX peakiui,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKMX BELIECTB JJISI WUIKOCTPALUHA HX
XUMUYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHHSI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YYEHHBIX
OPraHWYECKUX BELIECTB II0 HMX COCTaBY U CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpymmne COeIUHEHUN (yrIeBOJOpPOMbI, KHCIOPOJ M a30TCoAepiKaliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTh MM Ha3BaHUSA 10
cuctematuueckoil HomeHknatype (IUPAC), a taxxke NpUBOIUTH TpUBHAJIbHbBIE
Ha3BaHUs OTJAEJIBHBIX OPraHMYECKUX BEUIECTB (ITWIECH, NPONWIEH, AalleTHJIEH,
ATWIEHTJIUKONb, TJIMLUEPHUH, (EeHON, (opMallbIerusl, aleraibAeruji, MypaBbUHAs
KHMCJIOTa, YKCYCHAsi KUCJI0TA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAS KUCIIO0TA, TJIFOK034,
bpykTO3a, Kpaxmal, eJIII0I103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPEAEISITh BHJbl XUMHYECKOHW CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHMSI TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. ByriepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHs MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nMYecKrue W XHMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHUYeCKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyranuen-1,3, OeH30J, METAaHOJ], 3TAHOJ, STHJICHIJIUKOIb,
rMIepuH, (EHOJ, areTalbIeTHI, MypaBbUHAS W YKCYCHAasl KHCIIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WILTFOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Colpbd  (HEQTh, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HMX NEPepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOTWYECTBA MCXOMHOTO BEIIECTBA WU TMPOJYKTa
peakiMu MO W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WIHM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUs, UCIOJIb3YyEMbIX B XMMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHUHN (HAOMI0CHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHHUE),
WCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS JUISl TPUHATHUS PpEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUjla MOTH30BAHUS XUMUICCKOM
MOCy/IoOd U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TakXKe IMpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIITOJHEHHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBIMIOJHATh XUMHYCCKUI
AKCIEPUMEHT (IIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUH, MOJIYYEHUE
STWJIIEHA M M3YYEHHE €ro CBOICTB, KAaueCTBEHHbIE PEAKLIUU OpPTraHUYECKHUX
BEIIECTB, JCHATypalus OETKOB IMpU HArpeBaHWHU, I[BETHBIE PEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWJIaMU TEXHUKHA OE€30MAaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIa0OpPaTOPHBIM O00OpPYAOBaHUEM, TIPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIepuMEHTa B (OpMe 3aluCU ypaBHEHUUM COOTBETCTBYIOIIMX
peakuuii u GopMyIUpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYYaeMyH0 U3 PpPa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopMmanuu, MaTepHeT u Apyrux);



chOopMUPOBAaHHOCThL ~ YMEHUH  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUsT B OBITY U TPYIOBOM NEATETBHOCTH B ILEJSAX
COXpPAHEHMSI CBOETO 3J0POBbA M OKPYKAOLIEH MPUPOAHON Cpeabl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBHSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cmbica mnokazarens [1JIK, moscHsTh Ha mpumepax CrIocOoObI
YMEHBILICHUSI W TPEAOTBPAIICHUS HX BPEIHOTO BO3JCHCTBUS HA OpraHu3M
YEJIOBEKA;

U1 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHEeNbIX M CIa0OBHUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYI0 cUcCTeMy oOo3HaueHui JI. Bpaiins nis 3anuwcu XMMHYECKUX

dbopmyi.
11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOECHUSI Kypca «OOIass U HeopraHudeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOHM COCTaBJISAIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJH XHMHUM B TIO3HAHUW SIBJICHHUU
npupoasl, B (GOPMUPOBAHWUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTU, HEOOXOIMMOM JIJIS PELICHUS MPAKTUYECKUX 3a/1au
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHON
cpene;

BIIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUM, KOTOpash  BKIIKOYAET:
OCHOBOMOJIAralolire MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TUMNBl XMUMUYECKHUX  PEAKLHH, PACTBOpP, DIJIEKTPOJMUTHI,  HESJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsE JIUCCOLUAIUSA, OKUCIHUTENh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peaKIMi, XUMHUYECKOE DPaBHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONU AUCCOonUanuu, nepuoanueckur 3akoH [[. M. Menpneneena,
3aKOH COXPAHEHHMSI MAacCChl BEHIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHUCTEMHOCTH XHMHMYECKUX SIBIICHHH, (haKTOJOTMYECKHUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€30MacHOM MCTIOIB30BAHUH BAKHEUIITUX HEOPTaHUIECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKa;



c(OpMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE IOHATUSA MPU
OINMCAaHUU HEOPIraHUYECKUX BELIECTB U UX IPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMUMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus (GopMyn  BeImIECTB U  YPaBHEHHH  XHMHMUYECKUX  PEAKIUMH,
cuctematuueckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJEIbHBIX
HEOPraHMYECKUX BeElIecTB (YrapHbld Tra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
W3BECTh, HETalIEHasl U3BECTh, IUTHEBAS CO/Q, IUPUT U APYTHE);

c(hOpMHPOBAHHOCTh YMEHUI OINpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUI XUMHUUYECKOU
CBs3U (KOBaJI€HTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPO/IHASI) B COCUHEHUSAX, TUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAas, MOJIEKYJsIpHasd,
MOHHAs, METAJUIMYECKAs), XapaKTep CPelbl B BOAHBIX PacCTBOPaX HEOPraHUYECKHX
COCOUHECHUM;

c(OpMUPOBAHHOCTH YMEHUU YCTaHABJIMBATh IIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBy K OIpeneraéHHOMY Kiaccy/rpyrie
COEIMHEHU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbI, OKCHJIbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PaCKpbIBaTh CMBICI MEPUOIUUYECKOr0 3aKoHa /[l
W. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOrHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mnepuonoB Ilepuonndeckoir cHUCTEMBI
xumuyeckux snmemeHToB JI. M. MenpaeneeBa, WCHoib3ys MOHATHA «S-, p-, d-
AIEKTPOHHBIE opouTaINY, «QHEPreTUYECKue YPOBHU», OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XUMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
110 Ieproam U rpymnnam [lepuoguueckon cucTeMbl XUMAYECKUX diieMeHToB []. 1.
Menjeneena;

c(hOpMHPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXIAY HEOPraHU4YECKUMHU
BEILECTBAMU C IIOMOIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHS KJIacCHU(PHUIMPOBATH XUMHUYECKHE PEaKLUUU IO
pa3NMYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpPaTUMOCTU
peaKlny, YYaCTHIO KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISTh YPABHEHMS DPEAKIHUIl pa3iHuHBIX
THUIIOB, TOJIHBIE U COKpAIlEHHbIE YPABHEHUS peaKlMii MOHHOrO 0OMeHa, YUYUThIBas
YCJIOBHSI, IPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHLIA;



c(hOPMHUPOBAHHOCTh YMECHHHA TPOBOJIUTH PEAKIUHU, TOATBEPKIAIOIINC
KauyeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMCHHH  pacKpbIBaThb CYIIHOCTh  OKHCITUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIro OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOM
pEeaKIUK OT PA3TUIHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeUIHero Bo3aeictsus (npunuui Jle [latensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMMHUYECKHE IMPOIIECCHI,
JeKAIEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHUCIOTHI, aMMHaKa, a
Takke C(POPMUPOBAHHOCTH TPEACTABICHUNA 00 OONMX HAyYHBIX MPUHIIATIAX W
AKOJIOTHYECKUX MPOOJIEeMax XMMUYECKOT 0 IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHHEM
TIOHSITHSI «MaccOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MIPY XUMHYECKUX PEAKITUSIX, MACChl BEMIECTBA WM 00BhEMA Ta30B 1O W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOr0 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacCChl
BEIIECTB, IPEBPAICHUS U COXPAHECHUS SHEPTHH,

c(hOpMUPOBAHHOCTb YMEHUM COOJIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOU
NoCy/Iod U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TakKXKe MpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHHPOBATH W BBIMIOJHATh XUMHYCCKUI
AKCIIEPUMEHT (pa3joKEHUE MEPOKCHIA BOAOPOJAa B MPHUCYTCTBUU KaTalu3aTopa,
ONpEeNIeHHe Cpebl PpPAcCTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAJIHLHOTO
WHINKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKInHy,
peaknuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIuu Ha Cyib(ar-, KapOoHAT- H
XJIOPHI-aHWOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad I10
Temam «Metamibel» U «Hemeramibsl») B COOTBETCTBHM C TpPaBWIAMHU TEXHUKU
0€30MacHOCTH TPH OOPAIIEHUU C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0OBAaHUEM,
NPECTABIATh PE3YIbTaThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMme 3amucu
yYpaBHEHUI COOTBETCTBYIONIUX peaKIWid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
ATUX Pe3yJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TMOMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOU
KOMMYHUKaIuu, MIHTepHeT U ApyTHXx);



chOopMUPOBAaHHOCThL ~ YMEHUH  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKU
L[eJIECOO0PAa3HOr0 TOBEAEHUS B OBITY U TPYHOBOH JEATENBHOCTH B LEIAX
COXpAaHEHUsI CBOEro 3J0pPOBbSl U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OIIACHOCThH BO3ECHCTBUS HA KUBbIE OPraHU3MbI ONPENEIEHHBIX BELIECTB, IOHUMAs
cmbict mokazarens I[IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIEHUS U
NpeloTBpallleH s UX BPEIHOr0 BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

U1 00yYaromMXcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[10POBbsI: YMEHHE
MIPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB W
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIENBIX W CIHA0OBHIAIIMX OOYy4YaroOUIMXCA: YMEHHE MCIIONIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuil JI. Bpaiins st 3anucu XUMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/ieioB U TeEM (audposble)
Ne n/mm P Kontpoasunie | IlpakTuuyeckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. TeopeTuueckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus https://edsoo.ru/metodicheskie-
1.1 CTPOCHHMSI OPraHUYECKUX COCTUHEHUN A. 3 materialy/
M. Bytieposa https://resh.edu.ru/login
Hroro no pazgeny 3
Pa3nea 2. Yraesogopoasbl
https://edsoo.ru/metodicheskie-
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 2 materialy/
https://resh.edu.ru/login
Helpe /e bHbIe VIIeBOAOPO/IEL ANKEHEI https://edsoo.ru/metodicheskie-
2.2 P r POABE: ’ 6 1 materialy/
AJIKa TUCHBL, ATTKIHET https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-
2.3 ApomaThueckue yrieBoa0pO bl 2 materialy/
https://resh.edu.ru/login
TTPHPOHbIE HCTOMHIKH YITICBOAOPOIOB https://edsoo.ru/metodicheskie-
2.4 pup 5 e P 3 1 materialy/
1 X Tiepepabotra https://resh.edu.ru/login
Hroro no pazgeny 13

Pasnen 3. Kuciiopoacoaep:kanue oprannieckue coeAuHeHNsI



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login

https://edsoo.ru/metodicheskie-

3.1 Cruptel. Genon 3 materialy/
https://resh.edu.ru/login
Anbaeruasl. KapOOHOBBIE KUCITIOTHI. https:/./edsoo.ru/metodmheskle-
3.2 C 7 materialy/
TIOXKHBIE dQHPEI https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-
3.3 VYraeBoasl 3 materialy/
https://resh.edu.ru/login
Hroro no pazgeny 13
Pa3znen 4. A3orcoaepxkamue oprannyeckue coeJuHEeHU s
https://edsoo.ru/metodicheskie-
4.1 AMuHBI. AMUHOKHUCIIOTEL. benku 3 materialy/
https://resh.edu.ru/login
Hroro no pazgeny 3
Pa3pnen 5. BoicokoMoOsIeKy IsIpHbIE COCAUHECHUS
https://edsoo.ru/metodicheskie-
5.1 [Inactmaccel. Kayuyku. Boiokna 2 materialy/
https://resh.edu.ru/login
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10O 34

[TPOTPAMME



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | IIpakTnueckue
NMPorpamMmmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
Pa3nen 1. TeopeTnueckne 0CHOBBI XUMHUU
Crtpoenue atomoB. [lepuonnueckuii 3akoH https://edsoo.ru/metodicheskie-
1.1 u [lepuoauueckas cucTeMa XUMHUYECKHUX 3 materialy/
anemenToB 1. . Menneneesa https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-
Crpoenue BeniectBa. MHOT00Opasue X
1.2 4 materialy/
BellecTs https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-
1.3 XUMHYECKUE peakiuu 6 1 1 materialy/
https://resh.edu.ru/login
Hroro no pazgeny 13
Pa3nea 2. Heopranmueckasi xuMust
https://edsoo.ru/metodicheskie-
2.1 MerTauisl 6 1 materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-
2.2 Hemeramsl 9 1 1 materialy/
https://resh.edu.ru/login
https://edsoo.ru/metodicheskie-
CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX X
2.3 2 materialy/
BEIIECTB https://resh.edu.ru/login
Hroro no pazneny 17
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https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login

Pa3zgea 3. XuMus 4 ;Ku3Hb

https://edsoo.ru/metodicheskie-

3.1 XUMHUA U KA3HDb 4 materialy/
https://resh.edu.ru/login
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 14

[NPOI'PAMME



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/login

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

INadpuensn O.C. OctpoymoB N.T"., CnagkoB C.A. Xumus (10—11 knaccer)
(6a30BBIi

ypoBeHb); «AO «M3natenbctBo «IIpocBemienne»

METOJAUYECKHUE MATEPHAJIBI JJIS1 YYUTEJISA
INadpuensn O.C. OctpoymoB N.I'., CnagkoB C.A. Xumus (10-11 knaccer)
https://edsoo.ru/metodicheskie-materialy/

https://resh.edu.ru/login

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://edsoo.ru/metodicheskie-materialy/

https://resh.edu.ru/login






