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Pa6ouasi nporpaMma cocTaB/fieHa Ha OCHOBaHMMU:

depepanbHbI 3aKOH «06 06pasoBaHuK B Poccuinckon Gepepaumm»
N2273-®3 o1 29.12.2012 ¢ namMeHeHunsAMU, B ToM ymncne P3 Ne371 — d3 ot
24.09.2022.

Mpukasbl MuHUcTepcTBa npoceeLleHns Poccuinckon Gepgepaumm:

06 yTBepXAeHUN dheaepanbHOro rocyfapCTBEHHOo 06pa3oBaTeIbHOroO
CTaHAapTa HavyasbHoro obuiero o6pasoBaHus: ot 31.05.2021 N2286 (B
LeNcTByOLLEN peaaKumm)

06 yTBepXaeHnn pepepanbHOro rocyapCTBEHHOro 06pasoBaTeslbHOro
CTaHAapTa OCHOBHOro obuero obpasoBaHus: oT 31 mast 2021 r. N2 287 (B
LlefcTBylOLLEN peaaKumm)

06 yTBEpxaeHUn dheaepanbHOro rocygapCTBEHHOro o6pasoBaTelbHOro
CTaHAapT cpeaHero obuiero o6pasoBaHms: oT 17 maa 2012 . N2 413 (B
JAeNCTBYIOLLEN peaaKkLuunn);

06 yTBEpXAeHUN dheaepanbHOn obpasoBaTeIbHON NPOrpaMMbl Ha4YanbHOIoO
obLiero o6paszoBaHus: oT 18.05.2023 N2 370 (geicTeytollan pegakLums)

06 yTBepxaeHun dheaepanbHol obpa3oBaTelbHOW NPorpaMmMbl OCHOBHOIO
obuwero obpasoBaHus: ot 18.05.2023 N2 371 (aencTBytoLLasn pegakums)

06 yTBEpXaeHUn dhenepanbHoOn obpasoBaTeNlbHON NPOorpaMMbl CpegHero
obLiero obpaszoBaHus:; oT 18.05.2023 N2 372 (gencTBytoLLasn peaakuus)

O BHECEHUN NBMEHEHUI B HEKOTOpPble NpuKasbl MMHUCTEPCTBA NPOCBELLEHNS
Poccuiickon ®epepaunn, Kacarowmecs degepanbHblx o6pasoBaTesibHbIX
NporpaMmm HavanbHOro obuw,ero, OCHOBHOro O6LLEero, CpeaHero ooLero
obpazoBaHusa: ot 09.10.2024 N2 704

MNonoxeHne o paboyei nporpamme y4ebHOro npegMeTa, yyebHoro Kypca (B
TOM YuncCIe Kypca BHeypouHow gesitenibHocTi) MOY CLU N283 LieHTpanbHoro
panoHa Bonrorpaga»



NOACHUTEJIbHASA 3ANMUCKA

MporpaMMa po xumum Ha ypoBHe cpepHero OOLLEro o6pasoBaHus
pa3paboTaHa Ha ocHoBe PeaepanbHOro 3akoHa ot 29.12.2012 N2273-03
«06
obpaszoBaHun B Poccuinckon depepauunmn», TpeboBaHUM K pesynbraTam
OCBOEHMUS
dbenepanbHon ob6pasoBaTesibHOM NPOrpaMMbl CpeAHero obLero
obpa3oBaHus

(®0N  COO), npepctaBneHHbix B PEAepanbHOM  rocypapcTBEHHOM
06pa3oBaTeNlbHOM crapgapre COO, ¢ Y4€Tom KoHuenuuu npenopgasaHus
y4yebHOoro npeameTta «Xnmusi» B obpasoBaTefibHbIX opraHMsaumax Poccuinckom

depepauni, peanusytoLmMx OCHOBHbIE o6pa3soBaTesibHbl nporpamMmbl, Wt
e

OCHOBHbIX NONOXEHUN «CTpaTerVII/I pa3BUTUS BOCMUTAHUSA B Poccuinckon

denepauun Ha nepuopg oo 2025 roga» (PacnopsixxeHue NpaBuTenbcTBa
PO ot
29.05. 2015 N2996 - p.).

OcHoBY NoAX0A0B K pa3paboTke NporpaMmbl MO XMMUN, K
onpeaeneHunto
06LLEeN CTpaTerMm o6y4eHus, BOCNUTaHNS U pa3BUTUA 0By4YaroLLMXCS
cpencreamu
yyebHoro npeameta «Xumus» gnsa 10—11 knaccoB Ha 6a30BOM YPOBHe
cocTaBumn
KoHUenTyanbHble nonoxxeHns roC COO o B3auMOObYCNOBEHHOCTH
Lesneun,
COAEPXXaHUS, pe3ynbTaToB 06y4YeHUs1 U TPe6OBaHMM K YPOBHIO NOATOTOBKM

BbINMYCKHMKOB.
XvmMunyeckoe obpa3oBaHHe, nony4yaemoe BbIMYCKHUKaMMU

06Lie06pa3oBaTeslbH opraHnaaLmy, sensieTcs HEOTbEMIEMOW yacTbio UX
on
06pa3oBaHHOCTU. OHO cpyxuT 3aBepLUalOLLMM 3TaNoM peanusaLuu Ha
COOTBETCTBYIOLLEM EMY 6A30BOM YPOBHE K/HOYEBbIX LLEHHOCTEN, MPUCYLLNX
LLeNIOCTHON cpcTeMe XuMuueckoro 06pasoBaHnsa 3T enHoCTM KacakoTcs

NO3HaHWUs 3aKOHOB NPUPOAbl, POPMUPOBAHUSA MUPOBO33PEHNS U 06LLE
KyNbTypbl

YenoBeka, a TaKXe 3KOMormyecky OO0CHOBAHHOTO oTHOWeEHUA K CBOEMY

300pPOBbHO U NPUPOLHOM cpege. Peanuayetca xyumunyeckoe o6pasoBaHme
0byyaroLLMXCS Ha YPOBHE CpeAHero obLiero o6pa3oBaHus cpeacTtBaMmm
y4yebHOoro
npeamMeTa «XuMusi», Coaep)kxaHue 1 NOCTPOeHne KOTOPOoro onpeaesieHbl B
NporpaMmmMe no XMMmnm ¢ y4EToM cneunduKn Haykm XuMmum, e€ 3HadeHus B



NO3HaHWN NPUPOAbI N B MaTepuasibHON XM3HU OBLLLECTBA, a TaKXXe C
YYETOM

o6LWMX Lenen NPUHLUKXNOB, XapaKTepU3yrLWmXCcoBpeMeHHOEe COCTOAHME

CUcTeMbl cpeaHero obuiero obpasoBaHua B Poccuiickon Gegepaumu.
XUMUA KaK 3/1IEMEHT CUCTEMbI €CTECTBEHHbIX HAayK UrPpaeT 0CobYto

poJib B

COBPEMEHHOW UMBUIN3aLnK, B CO34aHNN HOBOM 6a3bl MaTepuanbHOM

KYNbTypbl.

OHa BHOCMUT cBOM BKNag B GopMUpoBaHmMe paLMoHanbHOro Hay4YHoro

MbILLITEHUS,

B CO3[aHMe LeNIoCTHOro NpeAcTaBNeHns 06 OKpy>XaroLeM Mupe Kak o

eINHCTBE

Npupoabl 1 YenoBeka, Kotopoe GopMnpyeTCs B XMMUK HA OCHOBE

NOHUMaHUA

BELL,eCTBEHHOIO COCTaBa OKpPYXatoLLero Mmpa, 0Co3HaHUsi B3anMOCBA3M
MeXay

CTpoeHneM BeLecTB, UX CBOMCTBaMM U BO3MOXHbIMW 06/1aCTAMMU
NPpUMEeHEeHNA.



TecHO B3aUMOAENCTBYSA C APYrMMU eCTECTBEHHbIMU HAayKaMU, XMUS
cTana
HEOTbEMIEMON YaCcTblo MUPOBOW KYNbTypbl, HEO6XOAUMbIM YCIIOBUEM
yCreLHoro
TPyAa M XXU3HM KaXK[oro yneHa obuectea. CoBpeMeHHas XMMUs Kak
HayKa
cosupaTenbHas, Kak HayKa BbICOKMX TEXHOJIOrMiA HanpaBJieHa Ha
pelLLeHue

rno6anbHbiX NPOGIEM YCTONUMBOIO pa3euTUS YenoBeyecTB — CbIPbeBoW,
a
9HEepreTMYeCcKon, NMULLLEEBOWN, 3KOIOMMYECKON 6e30MacHOCTU N OXPaHbl
3[,0POBbA.

B cooTBeTCTBMM C 06LMMU LeNSIMU U NPUHLMNAMU CPeAHEro obLero
o6pa3oBaHus cogep)kaHue npegmeta «Xumus» (10 knaccbl, 6a30BbIN
YPOBEHb
N3y4yeHus1) OPUEHTUPOBAHO NPENUMYLLLECTBEHHO Ha OBLLEKYNbTYPHYHO
MOArOTOBKY

ofyyaroLinxcs, Heo6XoAUMYL ym pns BbIPAGOTKM  MpypoBo33peHYecKy
X

OpUeHTnpoOB, YyCnewHOoro BKJ/IOYHEHUA B XWU3Hb COUMYMa, MNpoAOSIDKEHUA

06pa30BaHMA B PasiMYHbIX 06N1acTAX, HE CBA3AHHbIX HEMOCPEACTBEHHO C
XUMUEN.

CocTaBnaloWMMNU npegmeta «XUMUSA» gBnstoTCA 6asoBble Kypcbl —

«OpraHnyeckasa xumus» n «06LLas n HeopraHnyeckas XMMmnsi», OCHOBHbIM
KOMMOHEHTOM CofepXXaHNsi KOTOPbIX IBASIFOTCA OCHOBbI 6a30BOM HayKM:
cucrtemMa

3HAHWI NO HEOPraHMYECKOWN XMMUK (C BKITHOYEHNEM 3HAHWI U3 06LLEN
XMMUK) U

opraHmyeckon xumuun. dopmMmpoBaHne faHHOMW CUCTEMbI 3HAHWUI NpU
N3yyeHuu

npegMeta OOECMEYNBAE BO3MOXHOCT pacCMOTPEHU Bcero MHOroo6pasus
T b f

BELLECTB Ha OCHOBE O6LMX MOHATUIA, 3aKOHOB U TEOPUIN XUMUMN.
CTpykTypa coaep)xaHus KypcoB — «OpraHuyeckas xumus» n «0ObLias

n
HeopraHuyeckas xumusi» chbopMmMpoBaHa B NporpamMmMe rno XmuMum Ha
OCHOBe

CUCTEMHOro nogxoga K W3Yy4YeHuto y4e6Horo MaTepuana wu obycrosneHa

NCTOPUYECKHU 060CHOBaHHbIM pa3BUTUEM 3HaHUN Ha Oﬂpe,ﬂ,eﬂéHHblx

TeopeTUYeCKUX YPOBHSX. 13K, B kypce OPraHWYeckol yymum BelyecTBa
paccMaTpuBarOTCA Ha YPOBHE KlaCCUYECKOW TEOPUN CTPOEHUSA OpraHNYecKmx



COEAMHEHUW, 3 Takxke Ha YPOBHE CTEPEOXUMUYECKUX U  3NEKTPOHHbIX

NPeACTaBNEHUA o cTpoeHum BelecT. CBeAeHMUs 06 n3ydyaemMbix B Kypce
BellecTBax fatoTca B pa3BUTUN — OT Yr1EBOAOPOAOB A0 C/IOXKHbIX
6UONOrnNYecKm
aKTUBHbIX COeANHEHUI. B Kypce opraHM4Yeckon XuMum nosy4yatoT
pa3BuTHE
copMMpoBaHHbIe Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHms
nepBOHayvasbHble
NPeACTaBNEHUSA O XMMUYECKON CBA3W, KNacCMPUKALNOHHbIX MPU3HaKax
BELLECTB,
3aBMCMMOCTM CBOMCTB BELLLECTB OT UX CTPOEHMUS, O XMMUYECKON peaKkL .

Mos HOBBIM  yriom 3peHus B npegmeTe “XMMMS» 6a30BOTO  ypoBHA
paccMaTpuBaeTca M3yquHb|VI Ha YpOBHE OCHOBHOIO O6L|J,er0 O6pa3OBaHV|F|

TEOpPETUYECKUN maTepuan u (paKToNOrM4eckn ceepeHnss o BellecTBax u
e
XMMMUYECKON peakuum. Tak, B YacTHOCTH, B Kypce «06Lasa n HeopraHmyeckas
XMMUsi» OOYYaOLLMMCS npefi0CcTaBNSETC BO3MOXHOCT OCO3HATh 3HAYeHWe
A b

NepnoanNyYecKoro 3akoHa ¢ 06LLeTeEOPETUYECKUX U METOA0NOMMYECKMX
no3unyunn,



rMy6Xe noHsTb ncTopuyeckoe usmeHeHne PYHKUMA atoro sakoHa — OT

ob6o6LaroLLEen 40 O6bACHAIOLLEN U MPOrHO3UPYHOLLIEN.
EanHaa cuctemMa sHaHUM 0 BaXKHEMLLUX BelecTBax, UX COCTaBe,
CTPOEHUM,

CBOMCTBAXx M NPUMEHEHNN, @ TaKXKE O XMMUYECKUX peakLmsaX, X CYLLLHOCTM U
3aKOHOMepHOCTAX npoTekaHus gononHsaetcst B kypcax 10 u 11 knaccos

aIeMeHTaMn CoAePXKaHUS, UMEIOLLMMU KYSTbTYPOSIOrMYECKUIA U NPUKNAQHOM
xapakTep. 9TW 3HaHMA CNOCOGCTBYIOT NOHUMAaHUIO

B3anUMOCBSA3U

APYrMMKN HayKaMu, pacKpblBatoT €€ posib B NO3HABaTENIbHOW M NPaAKTUYECKOM
AenTeNbHOCTU YesioBeKa, CNoCOOCTBYHOT BOCMUTAHMIO YBAXKEHUS K NpoLeccy

TBOp4eCcTBa B obnacTu TEOPUN U MNMPaKTUYECKUNX I'IpVIJ'IO)KGHIAVI XUMUMN,
nomMorarT

XMMnn C

BbIMYCKHUKY OPMEHTMPOBATLC B OOLECTBEHHO 1 UYHOCTHO 3HAYUMBbIX
A

npo6sieMax, CBA3aHHbIX C XUMUEN, KPUTUYECKUN OCMbICIMBaTb MHGOPMaLMIO U1
npuMeHATb €€ ana nononHeHus 3HAHWA, pellieHnst UHTenneKTyanbHbl U

X
IKCriepnMeHTalsibHbIX nccnenoBatesibCKUX 3aau. B uenom coepXaHue

y4ebHOoro

npegmeta “XUMWSI»  naHHOro YpPOBHA W3YYEHUS OPUEHTUMPOBAHO Ha

dbopmMupoBaHue y obyyaroLLMXCs MUPOBO33PEHYECKON OCHOBDI 415
NOHUMaHWS

dunnocodckmx ngen, Taknx Kak: MatepunanbHoe eaAUHCTBO HEOPraHNYeCKoro u
OpraHM4yecKoro Mmpa, o6ycnoBsiEHHOCTb CBOMCTB BELLECTB UX COCTaBOM U
CTPOEHMEM, MO3HABAEMOCT NPUPOAHbIX SBNEHUA NYTEM gKcnepUMeHT U
b a
pelleHuss MPOTUBOPEYUN mexxay HoBbiMM PAKTaMU i1 TeopeTuyecKUMM

npeanocbl/iIkaMu, OCO3HaHUE PONIM XMMUK B PELLEHUN 3KONOMMYECKUX
npo6nem, a

TaKXe r|p06neM c6epe)+(eHm=| QHepreTn4eCkKnx pecypcos, Cbipbsd, CO34aHUA
HOBbIX

TEeXHONOrnn U MaTepmasnos.

B nnaHe pelenuna sagauy BocnuTaHus, pasBUTUA M coLmanmsauum
0byyYaroLLMXCA MPUHATbIE NPOrpaMMON MO XMMUM MOAXOAbI K ONpeaeneHunto
COAepXaHUs 1 MOCTPOeHWs NpeaMeTa npeaycMatpusator PopMmupoBaHue

yHMBepcasnbHbix YYEOHBIX AENCTBUN, ymetomx 0330BOE 3nayeHne pans

Pa3NNYHbIX BWAOB AeATENbHOCTM: peleHus NMPOBNEM, noucka, aHannsa
06paboTKN MHDOoPMaL MK, HEOOXOAUMBIX ANS NPUOBGpeTeHNs onbiTa



NpPaKTU4YeCKOM

N UccnepoBaTeNbCKOM AeATeIbHOCTH, 3aHUMaIoLL el BaXKHOe MecTo B
NO3HaHUU

XUMUN.
B npakTuKe npenojaBaHns XMMUM KakK Ha YpOBHE OCHOBHOIO 06LLEero

06pa30BaHNA, Tak U Ha YPOBHe cpeaHero obuero o6pasoBaHus, Npu
onpegeneHnn

cop,ep»(aTeanoﬁ XapaKTepUCTUKn uenen n3yyvyeHud npegmMeTa HaripaBjieHUEM
HepBOCTeHeHHOVI 3HA4YUMOCTUN TpaAULMUOHHO I'IpI/I3HaéTCF| d)OpMVIpOBaHVIe
OCHOB

XMMNYECKOWN HayKn Kak 061acT COBPEMEHHOIO eCTECTBO3HAHMS,
NpaKTU4YeCKou

DeATeNbHOCTU YesioBeKa U KakK OHOro U3 KOMMOHEHTOB MUPOBOU KynbTypbl. C
MeTOoANYECKOWN TOUYKM 3peHUs TaKon NoAXo K onpeaesieHUIo Lenen nsyvyeHums

npeagMeTa ABJIAETCA BMNOJIHE OrNnpaBAaHHbIM.



CornacHo faHHOMN TOYKe 3peHMs FaBHbIMU LIeNISIMU U3YYeHns
npeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 kn.) aBnsoTCS:

hoOpMUPOBAHNE cpcTeMbl XMMUYECKMX 3HAHUM kak  BaXKHenLwewn
COCTaBNAOLW,EN eCTeCTBEHHO-HAy4YHON KapTUHbI MUpa, B OCHOBE
KOTOpOM
nexxart KntoveBble NoHATUSA, dyHAaMeHTasbHble 3aKOHbl U TeEOpUM
XUMUN,

OCBO€EHUe A3blKa HayKn, ycBoeHune n noHnmMmaHume CyllHOCTU AOCTYMHbIX
0606LLEHNN MMUPOBO33PEHHYECKOIo XapakTepa, 03HaKoOMJ1IeHne C

ncTopuen
X pa3sBUTUA N CTAHOBJIEHUSA, .
OpMUpOBaHWe U pas3BuUTUE NpefCTaBIeHNI O HAaY4YHbIX MEeToAax

NO3HaHMUS
BELLLECTB N XMMUYECKUX peakLnii, Heob6xoaMMblx Ans NpuoodpeTeHuns
YMEHUN OPUEHTMPOBATLCA B MUPE BELLECTB U XUMUYECKUX

ABMEHUN,

MMEIOLLMX MECTO B NMpUpoae, B NpakTU4YEeCKOM N NOBCEAHEBHOW

YKU3HU;
pa3BUTUE YMEHUN N CIOCOBOB AeATENbHOCTU, CBA3AHHbIX C

HabNAeHNEM U

06bACHEHNEM Y MUUYECKOro 9KCMNEepUMEHTa, cobnofeHnem npaBwu

6e30MnacHoOro obpalleHus ¢ BellecTBamMu.
Hapsagy ¢ aTum, cogep)katenbHada xapakTepucTyka uenen 1 sagav
Nn3yyeHns

npeaMeTa B NporpamMMme rno XMMun yTouHeHa U CKoOppekTupoBaHa B
COOTBETCTBUM

C HOBbIMW NpUOpPUTETAMU B CUCTEME CPeaHEero obLero obpasoBaHus.
CerogHs B

npenofaBaHuM  Xumuu B OONbLIEN crenmenn OTAAETCA npepnouTeHMe
NPaKTUYECKON komnoHeHTe copepkaHus OOYYEHUs, OPUEHTUPOBAHHO Ha
"
NOArOTOBKY BbIMYCKHMKA 06LL,e06pa3oBaTeibHOM OpraHn3aumu,
BNlaferoLLEero He
HabopoOM 3HaHUM, a GYHKLMOHANbHON rPaMOTHOCTbIO, TO eCTb
crnoco6amu u
YMEHUAMU aKTUBHOIO MOMTYYEHUSA 3HAHUIN U MPUMEHEHUS NX B peasibHOW

XKU3HU
ANA pellenma NpakTUHeckyx saaay.
CBSI31 C 3TUM NpU U3ydeHnn npeameTa «XuMus» JOMUHUPYLOLLLee
3Ha4YeHue NpMobpeTatoT Takue Lenu u 3ajaum, Kak:
ajanTaumsa obyvyaroLmnxcs K yCroBmMaM ANHAMUYHO



pa3BuBaloLLLEroca Mupa,

popmupoBaH1e yutennekTyanbHo Pas3BUTOW  nuyHocTw, FOTOBOM g
caM006pa30BaHmio, COTPYAHNYECTBY, CAMOCTOSITENIbHOMY MPUHATUIO
rPaMOTHbIX
peLLeHNt B KOHKPETHbIX YXU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C
BELLEeCTBAMM U UX

NPUMEHEHNEM,

CI)OpMVIpOBaHVIe y O6yqa|'OU.|,V|XCF| K/HOYEeBbIX HaBbIKOB (Kﬂl‘OqubIX
KOMI'IGTGHLI,I/IVI), nMerLmnx yHmBepcasibHoe 3Ha4YeHne a4 pas3jindHbiX
BMAOB
DeATEeSIbHOCTU: peLueHndA npo6neM, NMOUCKa, aHaJ1n3a n 06pa60TKM
nHdopmMaLmn,

HeO6XO,D,VIMbIX ans r|p|/|06peTeHV|$| onbiTa AeATeJ/IbHOCTU, KOTOpad
3aHnMaeT

BaXHOe MECTO B MO3HaHUM XUMUKN, a TakKXe AN OUEHKU C no3nuni
3KOJNIormyeckom 6e3o0nacHOCTM XxapakTepa BINAHUS BELLLECTB U XMMUYECKNX

npoueccoB Ha OpraHM3Mm 4esioBeKa U NpupoaHyro cpeny,



pPa3BUTUE NQ3HaBaTE/IbHbIX VIHT%peCOB, NMHTEJIJIEKTYaJIbHbIX U TBOPYECKUX
CMOCOOHOCTEN O0YyHarLWKNXCA. CIMOCOOHOCTU CaMOCTOATENIbHO

npuobpeTtaTb HOBbIe

3HaHWA MO XMMUU B COOTBETCTBMUU C XXUSHEHHBbIMMW MOTPEOHOCTAMMU,

ncrosb3oBaTb

COBpPEMEHHble NHPOPMALIMOHHbIE TEXHONOMNK ANA NOMCKa U aHanm3a

y4yebHOM U

Hay4YHO-NOMNysipHON NHMOPMaLMM XMMNYECKOTO COAEPXKAHUS;
dbopMupoBaHMe n pa3BuTUE Y 00YYaHOLLIMXCHA aCCOLMATUBHOIO U

NIOrMYecKoro

MblLWIEHNSA, HabNK4aTENbHOCTHN, COOPAHHOCTU, aKKypaTHOCTU, KOTOpble

OCOBEHHO

Heo6XxoAUMbI, B YaCTHOCTW, NPU NJIaHUPOBAHUM U NPOBEAEHNN

XUMWNYECKOro

9KCMNEPUMEHT];
BOCMMTaHME vy obyyaroLmMXCa YOeXAEHHOCTU g TYMaHUCTUYECKOM

HanpaB/eHHOCTUN XMMWUN, €€ BaXKHOWN poNn B peLLeHnn rnobdasnbHbIX Npo6emM

paumMoHanbHOro NPUPOAOMNONb30BaHMS, NOMOSTHEHUS IHEPreTUYECKUX

pecypcoB u

COXPaHeHns NPUPOAHOro paBHOBECUS, 0CO3HAHNSA HEOBXOANMOCTH

6epexHoro

OTHOLLEHMS K MPUPOAE N CBOEMY 3[0POBbIO, @ TaKXKe NpNobpeTeHuns

onbITa

MCMoJIb30BaHUSA MOJIyYeHHbIX 3HAHUI ANS MPUHATUSA TPAMOTHbIX

peLweHnn B

O e S S BB Y yesro
y4ebHbI NpeaMeT

«XUMUsI», N3y4aeMblil Ha 6a30BOM YPOBHE, ABJIAETCA 06A3aTeNIbHbIM

YYEOHbIM

npenglglhoe'\é'qmcno 4yacoB, OTBEAEHHbIX A1 N3YYEeHUS XMMUN, Ha 6a30BOM
YypOBHe

cpeaHero obuero o6pasoBaHus, coctaBnsieT B 10 knacce — 17 yacos (0,5
Yyaca B Heflento).



COAEP>XAHUE OBYYEHUA
10 KJIACC

OPFAHUYECKAA XUMWUHA

TeopeTuuyeckue OCHOBbI OpraHU4YeCcKoil XuMuu

ﬂpep,MeT OpFaHMLleCKOIZ XUMUU: ee BO3HUKHOBEHWUE, pa3BUTUE U
3Ha4vyeHne B
NOJIly4eHUN HOBbIX BELLECTB U MaTepunasnoB. Teopma CTpOeHus
OopraHnM4eckux
coefmnHeHn A. M. bytnepoBa, e€ OCHOBHbIe NoIOXXeHUA. CTPYKTYypHble

dbopmynbl
OpraHMYyecKkux BeLLEeCTB. F'omonorus, n3omepus. XumMunuyeckasa cpasp B

opraHn4yeckunx coeanHeHndax — oanHapHble U KpaTHble CBA3N.
I'Ipep,CTaBneHme 0} KﬂaCCI/IqJMKaLI,VII/I OopraHnM4eckunx seLlecTB.

HomMeHknartypa

opraHuyeckux COeAVHEHWN (CMCTeMa)TW*eCKa’"l W TpuBMaAsbHble Ha3BaHUSA

Ba)XHENLLNX Hpe,ﬂCTaBMTeﬂel\fl KJ1aCCOB OpraHn4ecKux seLlecTB.
3KCI'IepI/IMeHTaJ'IbeIe MeTOoAbl N3y4eHNA BeWEeCTB U UX

npeBpaLLeHuni:
O3HaKOMJieHMe ¢ obpasuamMmn opraHM4Yeckunx BeLecTB U MaTepmanamMm Ha
Nx

OCHOBE, MOLEeNNPOBaHN MOJIEKYST OPraHNYeCKUX BELLECTB, HabntofeHne
e

onucaHue AeMOHCTPALNOHHbIX OMNbITOB MO NPEBPALLEHNIO OPraHUYeCKnNX
BELLEeCTB
Npv HarpeBaHuu (NnaBneHne, obyrnnBaHuUe N ropeHune).

YrneesoaopoAbl

AnKaHbl: coCTaB U CTPOEHME, FOMOSIOrn4Yeckn psag. MetaH u ataH —
npocTenlune NnpeacTaBUTeNn ankaHoB: Gusnyeckmue n XuMmnyeckme
CBOMCTBa
(peakumn 3aMeLLLeHUs U TOPEeHUST), HaxoXAeHWe B NPUpoAE, NoJlyYeH e U
NPUMEHEHNe, .

ANKeHbIl: COCTaB U CTPOEHME, FOMOJTIOMMYECKNN pAg. ITUNMEH U
NponuneH —
npocTenLlne NnpeacTaBuTeNN ankeHoB: PU3nYecKme n XMuMmnyeckune
CBOWUCTBA

(peakuuu rMAPUPOBaAHUA, raNoreHMpoBaHus, rmgpartaymn, OKUCIEHUA W

nonMmepusaunn), NonydeHme u NpUMeHeHue.
AnkaaueHbl: 6yTaguen-1,3 u meTundytagmneH-1,3: CTpoeHue,

Ba)XKHenLwme



XMMUYecKMe cBoNCTBa (peakuus nonmmepusaumm). NonyyeHue
CUHTETUYECKOro
KaydyKa 1 pesuHbl. .
AJTKMHbI: COCTaB M 0COHBEHHOCTU CTPOEHMUS, FOMONOrNYECKUI PAA,.
AueTtuneH
— MPOCTENLINI NpeacTaBUTESNb aflKUHOB: COCTaB, CTPOEHUE, PU3NYeckue
7
XMMWUYEecKme cBoMCTBa (peakuumn rupupoBaHuns, rafloreHMpoBaHus,
rmgparaumm,
rOpeHus), NonyyeHme 1 NPUMeHeHue.
ApeHbl. beH3on: cocTaB, CTpoeHne, PU3NYECKNe N XMMN4eckume
CBOMCTBA
(peakumn ranoreHMpoBaHMA U HUTPOBAHUS), MOJTyYEHME U MPUMEHEHNE.,
Tonyon:

coctas, cTpoeHue, PUNYECKME 1 xyumuueckme CBOVCTBA (peakumnm

rasioreHnpoBaHus HUTPOBaHMS), rosly4eHne u npuMmeHeHune. 10KCUYHOCTb



apeHoB. [eHeTHM4YecKas CBA3b MexXxay yrneesogopoaamMu, rnpuHagnexawmmMmm K

pasfiMyHbIM Knaccam.

MpMpoAHbIE NCTOYHUKN YINEeBOAOPOAOB. NpMPOAHbIN ras n NonyTHble
HedTAHbIe rasbl. HedpTb 1 eé nponcxoxaeHmne. Cnocobbl nepepaboTkn HePTH:

neperoHka, KpeKuHr (TepMUYECKUIA, KaTaNUTUYECKUI), nuponua. [PoAYKTbI

nepepaboTkKn HepTU, UX NPUMEHEHME B MPOMbILLSIEHHOCTU U B ObITY.
KamMeHHbIN
yroflb U NpoAyKTbl ero nepepaboTKMu.

dKcrnepuMeHTarnbHble METOAbI U3YYEHNS BELLECTB N X NPEBPALLEHNIA:

03HaKoMmneHne c¢ 06pasLaMnpnacTMace, KayuyykoB M PEe3uHbl, KOMIeKLnH

«HepTb» |y «Yronb», MofennpoBaHne MOJIeKYn YrneBoAoOpoAoB W

rajioreHonpon3BoaHbIX, NpoBeaeHne NpaKTUYeckon paboThbi: nosiydeHune
9TUJ1EeHa

N U3y4yeHue ero CBOUCTB.
PacuyéTHble 3apaun.
BbluMCNEHNs o ypaBHeHWIO XMMUYECKOW peakimu (Maccbl, 06béMa,

KOJIMYyecTBa UCXOAHOro BELLLeCTBa UM NPOAYKTA peakLum Mo U3BECTHbIM
Macce,
06bEMY, KOJIMYECTBY OHOIO U3 UCXOAHbIX BELLECTB MW NPOAYKTOB peakLuh).
Kucnopoacoaepxxalyme opraHuyeckme CoeuHEHUs

[pepenbHble ogHoaToMHble cnupTbl. MeTaHON 1 aTaHoN: cTpoeHue,
buU3nyeckKue N XMmnyeckne cBOMCTBa (peakLunn ¢ akTUBHbIMU MeTaniamu,
ranoreHoBogopoAam ropexve), npumeHeHve. BOAOPOAHbIE ceasn mexay
n,
MOJIeKy/laMu cnmpToB. [lefcTBUe MeTaHos1a U 3TaHOMa Ha OpraHn3m
yesioBeka.

MHOroaToMHble CNUpPTbI. ATUNEHTNIUKONb N TAUUEPUH. CTPOEHMUe,
¢)V|3V|‘-|€CKV|€ N XUMuuyeckue CBOMCTBaA (BSaMMO,D,eVICTBVI CO LWENOYHbIMMU
e

MeTaJlJlaMU, Ka4eCTBeHHaa peakuma Ha MHOIroaToMHblE CI'IVIprI). [encrteune Ha
OopraHm3m 4esioseka. I'IpmmeHeHme rmuuepuHa n 3aTUNEHrNNKOA.

deHoN: cTpoeHve Monekynbl, PUINYECKME 1 xpummuyeckmne CBOMUCTBA.
TokcuyHocTb (peHona. NpumMeHeHue deHona.
Anbpernzibl 1 ketorpl. POPManbAErns, auetanbaerva; CTPOEHMNE,

t13nyecKme n XuMmn4yeckme cBoncTBa (peakLum oKMCNEHUN U
BOCCTaHOBJ/EHMS,

Ka4yeCTBeHHbIe peaKLI,VII/I), nosiyyeHmne n npuMeHeHune.
OAHOOCHOBHbIE npepaenbHble Kap6OHOBb|e KNCNOTHI. MypaBbVlHaﬂ "

YKCYCHasi KUCNOTbl: CTPOEHUE, hu3nyeckme u XMMMYeckme CBOMCTBA



(cBOWCTBa,
obLume Ans Kacca KUCNOT, peakums atepudurkauum), nosyyeHue u
NMPUMEHeHHe.

CTeapuHoOBasi U ONleMHOBast KUCNOTbI KakK NpeACcTaBUTENN BbICLLNX
KapbOHOBbIX

KUCNOT. Mblna Kak conu BbICLLUUX Kap6OHOBbIX KUCNOT, UX MoKl ee }J,GI?ICTBVIG.
Cno)XHble 3CI)V|pb| KakK NpousBoAHble Kap6OHOBb|X KNCNOT. rVI,D,pOﬂVI3

CNOXXHbIX 3PpnpoB. Xupbl. [Maponns Xnpos. NpuMeHeHue XXNpoB.
buonormnyeckas

pOJ1b XUNPOB.



YrneBoabl: cocrap, Knaccubukauus yrpepogos (MOHO-,  au- n

nonucaxapuabl). [MOKo3a — NpocTenLnii MOHOCaxapua: 0CO6EHHOCTH
CTPOEHMUS

MOJIEKYIbI, d)|/|3V|‘-|eCKV|e N XUMuyeckue CBOMCTBA (B3aMMOﬂ,eV|CTBV|e C

rugpokcuaom meau(ll), okucneHne ammmadHbiM pacTBOPOM oKcuaa
cepeo6pa(l),

BOCCTaHOB/EHWE, 6POXKEHWNE IHOKO3bl), HAX0XAEeHWE B NPUpoae,
MPUMEHEeHWE,

6ronormyeckas posib. PoTocuHTe3. PpyKTO3a KaK NM30Mep rHOKO3bI.

Kpaxman N LUeji1roj103a Kak rnpumpoaHblie nojnMepbl. CTpoeHme Kpaxmalia
7

uenntonosbl. Puanyeckme y xummyeckme CBOWCTBA kpaxmana (rwaponus,

KayecTBeHHas peakuus C MoOAOoM).
JKcrnepuMeHTanbHble METOAbl U3YYEHUS BELLLECTB U X

npeBpaLLeHnn:
npoBefeHne, HabNtoAeHNe U ornMcaHne 4eMOHCTPALMOHHbIX OMNbITOB:
ropeHue
CMUPTOB, KAYECTBEHHbIE peakLUn 0AHOATOMHbIX CIMPTOB (OKUCEHME
aTaHona
okcuaom megu(ll)), MHoroaToMHbIx cnupToB (B3aMmoaencTeme
rnuuepuHa c
rmgpokcugom megu(ll)), anbgernaoB (oKMCNeHMe aMMUAYHbIM
pacTBOPOM OKCKAa
cepebpa(l) v rugpokcngom meau(ll), B3aumogencTemne Kkpaxmana c
NoAOoM),
NnpoBeAeHMe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOPA YKCYCHOW
KWUCNOTbI.

PacuyéTHble 3apaun.
Bbluncnenusa N0 YpaBHEHMUIO XNMUNYECKOWN peakuum (MaCCbl, O6béMa,

KONMYeCcTBa UCXOAHOro BELLEeCTBa UM NPOAYKTa peakunn No N3BECTHbIM
Macce,
06BEMY, KOTMYECTBY OQHOIO U3 UCXOAHbIX BELLECTB U NPOAYKTOB
peakuum).
A3oTcoaepxallue opraHM4yeckmne coeguHeHus.
AMMWHOKNCNOTbI Kak aMdOoTepHble OpraHNYeckKnue CoeiNHEHUS.
dusnyeckune
M XMMUYECKME CBONCTBA aMUHOKUCNOT (Ha MpUMepe rMuumHa).
bunonornyeckoe
3HayeHne aMuHokucnoT. MenTuabl.
Benku Kak NpMpoAHbIe BbICOKOMONEKYNIAPHbIE COeANHEHUS.
[MepBnYyHas,
BTOPWUYHAA 1 TPETMYHas CTPYKTypa 6e5koB. XMMUYecKne CBOMCTBa
6€eNKOB:



rMAPONU3, AeHaTypaums, Ka4eCTBEHHble peakLum Ha 6enKku.
dKcnepuMeHTasibHble MeTOAbl N3YHYEHUSA BELLLECTB N NX
npeBpaLLeHnN:
HaboL4eHNE U ONUCAHUE 4EMOHCTPALMOHHbIX OMbITOB: AeHaTypauus
6enKoB Npu
HarpeBaHuu, LIBETHblE peaKLmn 6eKoB.
BbicokoMonekynsipHble CoeAUHEHUA
OCHOBHbl€ MOHATUA XMMUN BbICOKOMOJIEKYSIAPHbIX COEAUHEHUIN:
MOHOMep,

NoNMMep, CTPYKTYPHOE 3BEHO, CTeNEeHb NOSIMMepU3aLmm, cpeaHss
MOMNEKynsipHas

macca. OCHOBHbIE \veToabl CMHTE3a BbICOKOMOMNEKYSPHbI COeANHEHNUN
X

nonmg/leé)msa na U NonNKoHAeHcCauun4.
KcnepnmMmeHTasibHble MeTOAbl N3y4eHUA BELLECTB U UX

npeBpaLLeHnN:
03HaKoMJIeHME C 06pasLaMmn NPUPOAHbBIX U UCKYCCTBEHHbIX BOJIOKOH,
nnacTmacc,

Kay4yKoB.
MexxnpenMeTHble CBA3N.



Peanusauma mexnpenMeTHbIX CBA3eW Mpu U3y4yeHnn opraHnyeckom
XUMUU B
10 Knacce OCyLLEeCTB/ISIETCA Yepes UCMOJIb30BaHME KaK 06LMX
€CTEeCTBEHHO-
Hay4HbIX MOHATUI, TaK U MOHATUN, ABNAIOLMXCSA CUCTEMHbIMU OJ15
OTAENbHbIX
PEAYSllne ecTecTaenNO-HAYUHDIE NOHATVS: ABNEHME, HaydHbIil (aKT
rmnoTesa,
3aKOH, TeOpus, aHann3, CUHTE3, KNnaccudukaums, NepMoANYHOCTbD,
HabnroaeHne,

N3MepeHne, IKCNEPUMEHT, MOZIENTUPOBAHME.
duU3NKa: maTepus, aHeprusi, Macca, aTOM, INEKTPOH, MONeKyna,

dHepreTUYecKUn ypoBeHb, BellecTBo, Teno, O0bEM, arperaTHoe cocTosiHME

Belw,ecTBa, pn3nMyeckme BeNMUYMHbl U e ANHULIbI UX U3MEPEHUS.
Buonorus: knetka, opraHnsm, 6uocdepa, 06MeH BELLLECTB B

opraHusme,

coToCHHTES, 6BUONIOrNMYECKM aKTUBHbIE BelllecTBa (6enKu, yrneBogpbl,
XXUpbl,

thepMeHTbI).

[eorpacdusa: MUHepanbl, FOpHble NOpo/Abl, MoJie3Hble UCKOMaeMble,
TOMNNMBO,

pecypcbl.
TexHonorus: nuuiesble NPOAYKTbI, OCHOBbI paLoHanbHOro nuUTaHus,

MoroLne cpencTBa, JIeKapCTBeHHble N KOCMETUYECKUeE rnpenaparhbl,
MaTepuasibl U3

NCKYCCTBEHHbIX N CUHTETUYECKNX BOJTOKOH.
NPOMbIWTIEHHOCTb, HAHOTEXHOJIOINN.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHWUA NMPOIPAMMBI M0 XUMUU
HA BA30OBOM YPOBHE CPEOHEIO OBLLEM0 OBPA3OBAHUA

JINHYHOCTHDIE PE3YJIbTATbI

®roc COO ycraHaBnuBaeT TPEOOBAHUSA K pesynbTaTaM OCBOEHWS
06y4aloLWUMNUCS nporpamMm cpefHero OOLLEro 06pa3oBaHus (NMMYHOCTHbIM,

MeTanpeaMeTHbIM n MPEAMETHbIM). Hay4yHO-MeToANYeCKOW OCHOBOW pang

pa3paboTKuU NaaHUPYEMbIX pe3ynbTaToOB OCBOEHUS NpOrpaMm cpegHero
obLero
06pasoBaHNA ABMAETCA CUCTEMHO-A,EATENIbHOCTHbIN NOAXOA,
B cooTBeTCTBUU C CUCTEMHO-AeATENIbHOCTHbIM MNOAXOA0M B
CTPYKTYype
JINYHOCTHbIX pPe3ynbTaToB OCBOEHUS rnpeagmMeTa «XuMusi» Ha YpoBHeE
cpegHero
06LLero o6pasoBaHMs BblgeNeHbl cneayolmne cocTaBnsoLMme:
0CO3HaHMe 06YyYaroLLMMUNCA POCCUNCKON MpaXKAaHCKOM
NOEHTUYHOCTN —
FOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOSATENIbHOCTU U caMOorpeeNeHuIo;
Hannyne MOTUBaLMMK K 0BYYEHMUIO,
LiefieHanpaBiieHHOEe pa3BUTNE BHYTPEHHUX YOEXAEHUN IMYHOCTU Ha
OCHOBe
K/TFOYEBbIX LLlEHHOCTEN U UCTOPUYECKUX TPaANLMA 6a30BOM HAYKU XUMUW;
FOTOBHOCTb U CMOCOBHOCTb 06y4atoLWNXCs PyKOBOACTBOBATLCS B
cBoeu
AeATeNbHOCTU LLeHHOCTHO-CMbIC/I0OBbIMU YCTaHOBKaMU, MPUCYLLIUMU
LLeSIOCTHOM
CUCTEME XMMNYECKOro ob6pasoBaHus;
Hasn4yne NpaBOCO3HaAHUS 9KONOrMYECKON KYyNbTypbl U CMOCOBHOCTM
CTaBUTb

LieSI ¥ CTPOUTD XXUSHEHHbIE MaHbl.
JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPeAMETa «XUMUS» fOCTUratoTCs B
efuHcTBe YYEOHOW | BOCMMTATENbHOW neATeNbHOCTM B COOTBETCTBUM C

rymaHMCTu4eCKnmMu, COunoKyJibTypHbIMU, AYXOBHO-HPABCTBEHHbIMU
LEeHHOCTAMMU

N naeanamm poCCUNCKOro rpaXkaaHCKoro oobLecTBa, MPUHATBIMA B O6LLLECTBE
HOpMaMu ¥ NpaBuIamu MoBefeHus, CMOCOBCTBYIOWMMU  npoueccam

CaMOMO3HaHMsA, CaMOpPasBUTUA W HPABCTBEHHOrO CTAHOBMEHUA NUYHOCTU
obyyaroLmxcs.
JINYHOCTHbIE pesgynbTaTbl OCBOEHWS NpeameTa “XUMUS»  orpaxatoT

C(bOpMVIpOBaHHOCTb onbiTa NO3HaBaTe/IbHON U I'IpaKTI/NeCKOIZ
AeATENIbHOCTHU



O6Y‘-Ial'OLLI,I/IXCF| no peajnsaunu rIpuHATbIX B O6I.Ll,eCTBe LLeHHOCTEN, B TOM
ynucne B

yacTuy.
4) rpakAaHCKOro BOCMUTaHUSA :
OCO3HaHUA 06yYaroLWMMUCA CBOUX KOHCTUTYLIMOHHbIX MPaB U
o6s13aHHOCTEN,

yBaXX€HUA K 3aKOHY U NpaBonopAagkKy,
npeacrtaBJieHNA O counalsibHbIX HOpMax W MnpaBuiaxXx MEeXJ/TNYHOCTHbIX
OTHOLUEHUN B KOJNEKTUBE;



FOTOBHOCTM Kk COBMECTHOW TBOPYECKOWN feaTelbHOCTU NPU  CO34aHUM

y4YeO6HbIX MPOEKTOB, PELLEHUN YYE6HbIX U NO3HaBaTeNIbHbIX 3ajav,
BbIMO/THEHUM

XUMUNYECKUX SKCMEPUMEHTOB,
CNOCOHGHOCTMN NOHUMATb U NMPUHUMATb MOTUBbI, HAMEPEHUA, JTOTUKY U

apryMeHTbl ApYrvX Npy aHann3e pasnyHbIX BUAOB yYe6HON AeATeNbHOCTY;
2) NaTpPMOTUYECKOrO BOCTIUTAHUSA:

LEeHHOCTHOro OTHOLUEHUA K UCTOPUYECKOMY M HayyHOMY Hacneguio
OTEeYEeCTBEHHON XUMWUM;
yBaXX€HUS K npoueccy TBopYecTBa B 0671aCTV TEOPUU U NPaAKTUYECKOrO
NPUMEHEHNA XUMUKN, OCO3HAHUSA TOrO, YTO AOCTUXEHUA HAYKN eCTb pesynbTtar
AnNVTenbHbIX HabNoAeHw, KPOMOT/IMBbIX 3KCMepUMeHTaNbHbIX MOWUCKOB,
MOCTOAHHOIO TpyAa YYEHbIX N NPaKTUKOB;

MHTepeca 1 No3HaBaTelbHbIX MOTMBOB B MOJTyYeHUU U NoCneayoLem
aHanuae MHbopMaLmm 0 NepeaoBbIX AOCTUXKEHUAX COBPEMEHHOM

oTeyeCcTBEeHHOM

XUMUK;
3) fyXOBHO-HPaBCTBEHHOIO BOCMUTAHUA:

HpPpaBCTBEHHOIo CO3HaHWUA, 9TUYECKOIo noBefeHns,
CNOCOHBHOCTM OLIEHMBATb cuTyauum, cBa3aHHble C XUMUNYECKUMU

ABNEHUAMMN,

M NPUHUMATb OCO3HAHHbIE PeLlEeHMsl, OPUEHTUPYSAICb HA MOpabHO-
HPaBCTBEHHble

HOPMbI N LLEHHOCTW,
FOTOBHOCTU OLlEHMBATb CBOE NoBeAeHne u MOCTYMNKN CBOUX TOBapVIU.LeVI Cc

no3nuumn HpPpaBCTBEHHbLIX N NPaBOBbIX HOPM N OCO3HaAaHUe nocneacTBUM 3TUX

MOCTYMKOB;
4) GopMMPOBaHUA KyJIbTYPbl 30POBbS:

noHMMaHusi LEHHOCTeN gnoposoro u 6€30MacHoro obpasa jusmu,
Heo6X0AMMOCTH OTBETCTBEHHOMO OTHOLLEHUS K COBCTBEHHOMY (U3NYECKOMY W

MCUXMYECKOMY 3[0POBbHO;
CO6M0AEHNSA NpaBun 6e3onacHoro o6patleHns ¢ BelllecTBaMu B 6bITy,

NOBCEAHEBHOM XXWU3HU U B TPYI0BOMN AeATeNbHOCTH;
MOHMMAaHUA LEHHOCTU MNpaBUN UHAMBUAYANIbHOIO U KOJIIEKTUBHOMO
6e30MacHOro NOBEAEHUA B CUTYaLIUAX, YTPOXKaOLMX 340POBbIO U XXU3HU
noaen;
0CO3HaHWsA NocNeAcTBUN U HENPUATUA BPeAHbIX MPUBbIYEK
(ynoTpebnenHus

aNIKoronsi, HAPKOTUKOB, KYPEHUS);
5) TPyAOBOro BOCNUTAHUA:



KOMMYHUKATUBHOM  komneTeHTHOCTM B YYEOHO-UccnepoBaTenbCKOWM
feaTenbHocT, OOLLECTBEHHO MONE3HOW, TBOPYECKOW 1, ApYrUX  Bupaax

DeATesIbHOCTU,
YCTaHOBKM Ha aKTuUBHOE y4YaCTue B peweHUn rnpaktTnyeCkmnx 3aaad

coumanbHOM HanpaBfeHHOCTH (B paMKax CBOEro Kjacca, WKOosbl);



MHTepeca K NPaKkTUYeCKOMY U3y4yeHuto Npodeccuin pasainyHoro poaa, B
TOM
Yyucsie Ha OCHOBE NMPUMEHEHNS NMPeAMETHbIX 3HaHWUM MO XUMUW,
yBaXXeHUS K Tpyay, Ntogam Tpyaa v pesynbTatam TPyLOBOM LEATENbHOCTY;
FOTOBHOCTM K OCO3HaHHOMy BblOOpY WHAMBUAYANbHON TpaekTOpUM

obpasoBaHus, byayuien npodeccum n peannsaunm CO6CTBEHHbIX XXU3HEHHbIX
MNNAHOB C YY4ETOM JIMYHOCTHbIX MHTEPECOB, CNOCOBHOCTEN K XMMUU, UHTEPECOB
7
noTpebHOCTEN 0O ECTBa;

6) 9KO/IOrMYECKOro BOCMUTAHUA:

3KOJIOMMYECKM LieNecoobpasHOro OTHOLLEHMUS K MPUPOAE, Kak MCTOUYHUKY
CYLLLeCTBOBAHWSA XN3HWN Ha 3eMJIE;

NOHMMaHUS rNob6asbHOro XxapakTepa aKOJIOrMYecKnx Npoobiem, BMsSHUA
3KOHOMMYECKMX MPOLIECCOB Ha COCTOSIHME NPUPOAHON U coLManbHOM cpeapbl;
0CO3HaHuUs HEOBXOAMMOCTU ycronib3oBaHyu BOCTXKEHUA xymum ans

f

peLleHnst BOMPOCOB paunoHanbHOro Npupoaononb30BaHus;
aKTUBHOro Henpuatua AEUCTBUW, mpuHocawmx Bpep OKpYyXatoLlen
NPUPOAHON cpefe, YMeHUA NPOrHO3MpoBaThb HeGaronpuATHblE
aKonornyeckme
nocneacTesuA NpeanpuHUMaemMbIix AeACTBUI U NpefoTBpaLlaTh Ux;
Hann4yms pasBUTOro 9KOIOrMYECKOro MblLLSIEHUS, 9KOSTOrMYEeCKOWM
KynbTypbl,
onbiTa  JesTeslbHOCTM  9KOJIOTUYECKON  pHampaBfeHHOCTM,  YMEeHMS

PYKOBOACTBOBATbCA MMM B NO3HaBaTe/IbHOW, KOMMYHUKATUBHOM U
couunanbHoun

npakTuke, CMOCOGHOCTU | yMeHUs aKTUBHO MPOTUBOCTOSITb WAEONOMUU
xemodobuu;

7) LleHHOCTU Hay4YHOro no3HaHusA.

chOopMUPOBAHHOCTN MUPOBO33PEHNS, COOTBETCTBYHOLLENO
COBPEMEHHOMY

YPOBHIO pasBUTUS HayKN U O6LLLECTBEHHOW NPaKTUKW;
NOHUMaHust CMELUMOUKM yymum Kak HaykW, ocosHaHus €€ ponu B

CI)OpMVIpOBaHVIVI paunoHasIbHOINo Hay4HOro MblwieHnd, co3gaHunn LeoOCTHOrro

npepcraB/ieHUA 06 OKpy>XawuweM MUpe Kak o eAuHCTBE Npupoabl N HENOBEKA,
B

MO3HAHUWN NPUPOAHbIX 3aKOHOMEPHOCTEN U pPeLLEHUN MPOBIEM COXPaHEHUS

MPUPOAHOIO paBHOBECUS,
Yy6eXXAEHHOCTM g OCOBON 3HayumocTM xumum ans  COBPEMEHHOM

LMBUIN3aALMN: B €€ FyMaHMCTquCKOVI HarpaBJIEHHOCTU U Ba)XHOMN ponan B



CO34aHMM HOBOM 6a3bl MaTepmnanbHOW KyNbTypbl, PeLUEHMM r10b6anbHbIX
npo6nem

YCTONYMBOIO pa3BUTUA YeNOBEYECTBa — CblIPpbEBON, IHEPreTUYECKON,
NULLEBOWN U
3Konormyeckom 6e3onacHoOCTH, B pasBUTUMN MeANLMHbI, 06ecrneyeHnmn ycraoBum
yCMEeLWHOro TpyAa u akonoruyecku KOMPOPTHOW yusHM kaxpgoro uynewHa
06LLecTBa;
€CTeCTBEHHO-HAY4YHON paMOTHOCTU: MOHUMAHUA CYLLHOCTU METOf0B

MO3HaHWUA, UCMNOJIb3yEMbIX B €CTECTBEHHbIX HayKax, CNOCOBHOCTH
MCIMNoJib30BaTb



nosy4yaemMble 3HaHUA AN aHaNn3a U 06bACHEHNS ABNIEHUIA OKPY)KatoLWEro
MuMpa u

NPOUCXOJALLMX B HEM NBMEHEHUN, YMEHUS fenlaTb 060CHOBaHHbIE
3aKJ/IFoYeHns Ha
OCHOBE Hay4HbIX GaKTOB | pmetowmxcs AaHHbIX C LENbH nony4yeHns

JOCTOBEpPHbIX BbIBOAOB;
CMOCOGHOCTU camocTosTebH UCMOSb30BaT XMMUYECKME 3HAHUA As
o) b

pelleHuns Npo6eM B peanbHbIX XXU3HEHHbIX CUTyaLUsX;
MHTepeca K MO3HaHUIO U UCCIe0BaTeIbCKON 1eATENTbHOCTY;
FOTOBHOCTM 1 CMOCOBHOCTU HempepblBHOMY OOPasoBaHMiO

camMo06pa3oBaHuIo, K aKTUBHOMY MOSTYYEHUIO HOBbIX 3HAHWUM MO XUMUM B
COOTBETCTBMUU C XXUBHEHHbIMMU MNOTPEOHOCTAMM;
MHTepeca K 0COH6eHHOCTSAM TpyAa B pa3/inyHblx chepax
npodeccmnoHasnbHoOM

[eATeNIbHOCTH.
METAMNPEOMETHbIE PE3YJIbTATHI

MeTaI'Ipe,EI,MeTHbIe pe3ysibTaTbl OCBOEHUA yLle6HOFO npeamMeTta «XUMUA»
Ha

YPOBHE cpefHero obLero o6pasoBaHUs BK/IOYAOT:
3HauuMble ana  POPMMPOBAHUA  MupoBo3speHusi OOYydatoLLMXcs
MeXAnCcUUnInHapHble (MexnpeaMeTHble) 0bLLeHayYHble NOHATHS,
oTpa)katoLuue
LenocTHocTb HAYYHOM kapTuHbl Mupa u CNEUNUOUKY meTomoB no3HaHWUS,

MCMOJIb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, 3Heprus,
ABNEHUeE,

MpoLecc, CUCTEMA, HayYHbIW haKT, MPUHLNM, TMNoTe3a, 3aKOHOMEPHOCTH,
3aKOH,

Teopud, nccmiepgoBaHue, Ha6mop,eHme, n3MepeHune, SKCnepnmMeHT n ,qpyrvle);
YHuBepCalsibHble yqe6Hb|e aencTeus (I'IO3HaBaTeJ'IbeIe,
KOMMYHUKaATUBHbIE,

perynaTueBHble), obecneuynBatowme GopMmmupoBaHme (YHKLMOHANIbHOM
rPaMOTHOCTU U COLManbHON KOMMETEHL MM 06yYatOLLMXCS;
CMoCOGHOCTb obyuaroLimnxcs ncrnonb3oBaTb OCBOEHHble

MeXANCUMNINHapHble, MUPOBO33pPEHYECKNE 3HAHUSA U YHUBEPCASIbHbIE
y4yebHble

AEeNCTBUA B NO3HaBaTE/IbHOM U cOLMaibHON NpaKTUKe.
MeTanpeaMeTHble pegynbTaThbl OTPaXKaloT OBMafeHNe YHUBEPCabHbIMM



OBnageHne  yuusepcanbHbiMM YUYEOHBIMM  posHaBaTesbHbIMM
NeUCTBUAMM:
1) 6as0Bble floruyeckue AeiCTBUA:
camocTosiTenibHo  POPMYSIMPOBATh  ;  akTyanusupoBaTh MNPOGIEMY,
BCECTOPOHHEe eé pacCcMaTpuBaTh;

onpenenAaTb uenn neaTesibHOCTU, 3aflaBad NapamMeTpbl U KPpUTEPUN UX

JIOCTUXEHWUS, COOTHOCUTb pe3ynbTaTbl AeATENIbHOCTU C MOCTaB/IEHHbIMU
LenaMu;

ncnoJsib3oBatb NMNpmM oCBOEHNN 3HaHUK I'IpI/léMbI NNOrnM4eCckKoro MblilneHna —

BblAENATb XapaKTepHble€ NPU3HaKK! NOHATUNA U yCTaHaBJINBATb UX
B3anMMOCBA3Db,



MCNoJsIb30BaTb COOTBETCTBYIOLUME MNOHATUSA AN OO bACHEHWNSA OTAENbHbIX
dhaKToB U
ABJIEHUMN;

BbIGUPaTb ogcHoBaHMst U KpuTepun ans KNaccuduKaun gepects u
n

XUMNYECKUX peaKLN n,

yCTaHaBJINBATb NMPUYNHHO- CBA3N MeXAYy Wn3ydaeMbiMU
cneacTtBeHHblE

ABNIEHUSIMU;
CTPOUTb JIOFMYECKME pacCyXXaeHus (MHAYKTUBHbIE, AeYyKTUBHblE, MO

aHanorun), BbliBNSITb 3aKOHOMEPHOCTU U NPOTUBOPEYUNS B

paccMaTpuBaeMbIX

ABNIeHUsIX, GOPMYNIMPOBATb BbIBOAbI U 3aKJ/THOYEHNS;

NMPUMEHATDL B rnpouecce no3HaHnd, UCnoJibdyemble B XUMUU
cnmMBoJindyeckune

(3sHakoBble) Mogenu, Npeobpa3oBbiBaTb MOAE/bHbIE NPeACTaBNEHNS —
XUMUYECKUN

3Hak (CMMBON) snemeHTa, XMMUyeckas POpMYyna, ypaBHeHne XVMMUYECKOU
peakuunn — rnpu peleHnn y4ebHbliX NO3HaBaTEbHbIX U NPaAKTUYECKUX 3ajay,

NPUMEeHATb Ha3BaHHblEe MOAeJibHble rnpeacTaBJieHNUA AJ14d BblABJI€HUA
XapaKTepHbIX
NMPU3HAKOB N3y4yaeMbliX BeeCcTB U XUMNYECKUX
peakuun.
2) 6a30Bble UccnenoBarenbckue AeiCTBUA:

peaKﬁﬂaﬂeTb OCHOBaMu MeToA0B HAay4yHOro rno3HaHmA BewecTB U XUMUYECKUX

chopMynMpoBaTb Lenn U 3aia4n UCCNefoBaHUs, UCMONb30BaTb
MOCTaB/EHHblE
N caMoCTOATeNbHO ChOPMYNPOBaHHbIE BOMPOChI B KayecTBe
MHCTPYMEHTA
MO3HaHWUS U OCHOBbI A5 POPMUPOBAHUSA TMMNOTE3bI MO NPOBEpPKE
NpaBUSIbHOCTU
BbICKa3blBaeMbIX CYXAEHUN;

BNafeTb HaBblKaMM CaMOCTOATESIbHOI MSIAHUPOBAHNA U MNPOBEAEHMS
o)
YYEHNYECKNX IKCMEPUMEHTOB, COBEPLLUEHCTBOBATb YMEHUSI HAabNA4aTb
3a X040M
npouecca, CaMOCTOATENIbHO NPOrHO3MpPOBaTb ero peaysnbTar,
dopmynupoBaTtb
0606LLEeHMA 1 BbIBOAbI OTHOCUTENIbHO AOCTOBEPHOCTUN pe3ynibTaToB
nccnegoBaHus,
COCTaBNATb 060OCHOBAHHbI OTYET O NPoAeNaHHON PaboTe;



npuobpeTaTb onpiT YYEHUYECKOW UCCNepoBaTesibCKO |y  MPOEKTHOM
"

DeATEJSIbHOCTHU, NMPOABNIATDb CNOCOHBHOCTb U TOTOBHOCTb K CaMOCTOATESIbHOMY
NMOUCKY METOAOB peleHnAa npakTnu4ecKunx sagayd, IpuymeHEHno pas3sinvyHbIX

MeToA0B NO3HAHUA.
3) pa6ota ¢ uHpopmavumeir:

OpPUEHTMPOBATbCA B PasfINYHbIX UCTOYHUKAX MHopMaLmn  (Hay4Ho-

nonynsipHasi MTepaTypa XMMUYECKOrO COZlepXKaHWs, CripaBoyHble MOCO6HS,
pecypcbl IHTepHeTa), aHann3mpoBaTb UHHOPMaLINIO Pa3fINYHbIX BUAOB U
$opm

npeAcTaBfieHUs,  KPUTMYECKM oleHuMBaTb €€  [OCTOBEpHOCTb W
HEeNpoOTMBOPEUYNBOCTb;



qJOpMyﬂI/IpOBaTb 3anpocCbl U NPUMEHATDb pa3/iIndHble MEeTOAbl NMPU NMNOUCKe
"

oT60pe MHGbOpPMaLNKN, HEOGXOAUMON nng BbinonHeHus YHEOHbIX 3anay
onpeaeniéHHoro Tmna;
npuobpeTaTb OMbIT UCNONb30BaHUA UHHOPMALNOHHO-KOMMYHUKATUBHbIX
TEXHOJIOMUI U PassinyHbIX MOUCKOBbIX CUCTEM,;
caMocTosiTeNlbHO  BbIOMPaTb ontumanbHyto POPMY  npepctaBneHus
nHdopmauum (cxembl, rpa@ukm, guarpammbl, TabnuLbl, PUCYHKM U Apyrue);
Mcnonb3oBaTb HaYWHbIA g3bik B KauecTse cpefcTBa mpu PadoTe ¢

XUMUNYECKOWN MHd)OpMaleeVI: NPUMEHATb MeXMNpeaMeTHbI (CI)M3|/1L|€CK|/1€ "
e

MaTeMaTUYecKne) 3Hakm U CUMBOSbI, popmMysbl, ab6peBraTypbl,
HOMEHKNaTypy;

ucnonb3oBaTb U NPeobpasoBbiBaT 3HaKOBO- cpencTea
b CUMBOJSIMYECKNE

HarnsAHOCTMH.
OBnapeHue yHuBepcasibHblMU KOMMYHUKATUBHbIMU A,eACTBUAMM:
3a/laBaTb BOMPOChI MO CYLLLECTBY 06Cy)KAaeMoii TeMbl B Xoie Auanora u/
Unm

ANCKYCCUW, BbICKa3blBaTb WAEMN, popmynupoBaTtb cgou npeanoXeHus
OTHOCUTENIbHO BbINOJIHEHUS NPEeANIOXXEHHON 3aauu;

BbICTYMNaTb C npe3eHTau,V|e|7| pe3ysibTaToB Nno3HaBaTes/IbHOM
DEeATEJSIbHOCTH,

NoJZIly4eHHbIX CaMOCTOATENIbHO U1K COBMECTHO CO CBEPCTHUKaAMMU IMpu
BbIMOJIHEHUN

XMMUNYECKOro aKCNepUMEHTa, NpaKTUYeCKon paboTbl MO NCCNef0BaHULO
CBOUCTB

n3y4yaembliX BEWECTB, peasindaymnm yqe6Horo npoekTa un (I)OpMyJ'IMpOBaTb
BbiBOAbl

No pesyfnbTaTaM NpPoOBeAEHHbIX UCCNeaoBaHWM NYTEM CcoriacoBaHmA MNO3NLINI
B

xoae 06CyXAeHMA N 06MeHa MHEHUAMM.
OBnageHue yHMBepcasibHbIMU PEryNIATUBHbIMU AEeACTBUAMM:

CaMOCTOAATENIbHO NJIAaHNPOBATb U OCYLLECTB/IATb CBOK NO3HABATENbHYHO
LlesiTeNIbHOCTb, Onpefensisi eé Luenun v 3agadyu, KOHTPoIMpoBaThb M No Mepe

HeO6XOﬂ,V|MOCTV| KoppeKTupoBart npeanaraemMbl anroputm JencTBumn npu
b n

BbINofiHeHnn YYEOHbIX 1 uccnegoBaTenbcku 3agay, Bbl6upaTtb Hambonee
X



3¢ peKTUBHbIN cNOCco6 MX peLleHnss C y4ETOM MONYyYeHNss HOBbIX 3HAHWUI O

BelleCTBax U XUMUYECKUX peaKUUAX;
ocywecTBNATb CaMOKOHTPOJIb CBOEN AeATeNIbHOCTU Ha OCHOBE
caMOaHa/in3a

N CaMOOLEHKMN.

NPEAMETHDIE PE3YJIbTATHI
10 KJIACC

peaMeTHbIE pesynbTaTbl OCBOEHWS Kypca «OpraHuyeckas xpymums»

OTpaXkatoT:
chOpMNPOBAHHOCTb NPEeACTaBNEeHUN g XMMUYECKOWN COCTaBASAIOLLEN

€CTECTBEHHO- KapTUHbl MUpa, PONN XMMUKU B MNO3HaAHUU ABNIEHUN
Hay4YyHOW



npvpoabl, B ($POPMUPOBAHWU MbiwfeHMs M KYAbTypbl JIMYHOCTH, €€
dYHKLMOHaNbHON rPaMOTHOCTH, HEO6XOAMMOM ANSA peLleHus
NpaKTU4yeckunx 3agau

N 9KOIOTMYECKN 06OCHOBAHHOIO OTHOLLEHUS K CBOEMY 3[4,0POBbIO U
NPUPOAHOU

cpeae;
BnageHne CUCTEMOU  xpumuyeckux 3HAHWUW, kotopas BK/KOYaeT:

OCHOBOMoOJIaraloLw, MOHATUA (XxMmunyeckun 9/IEMEHT, aTOM, 9JIeKTPOHHas
ne

060/104Ka aTOMa, MOJIeKYSa, BaNeHTHOCTb, 3/1IEKTPOOTPULLATENTbHOCTD,
XUMHnyeckas

CBSI3b, CTPYKTYpHas dopMyna (pa3BEpHyTas U COKpaLLEHHas), MOJIb,
MoNnsipHasi

Macca, MONAPHbIN 06bEM, YrNepofHbIN ckener, PYHKLMOHANbHA rpynna,
f

pagukan, n3oMepus, M3soMepbl, FOMOJIOrMYECKUN pPAL, FOMOJIOTU,
yrneBogopoLbl,
KUCOPOA U a3oTcofepxalime coeguHeHns, MOHOMep, Nosinmep, CTp¥AKTypHoe
3BEHO, BbICOKOMOIEKYNAPHbIE COELMHEHNS); TEOPUU U 3aKOHbI (TEOPUS
CTPOEHMUS
opraHunyeckux sewects A. M. byTnepoBa, 3akoH coxpaHeHUs Macchbl
BELLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKNI A3bIK XMMWUX, MUPOBO33peHYecKue
3HaHUA,
nexawue B OCHOBE NOHUMaHUA NPUINHHOCTY U CUCTEMHOCTU XUMUYECKUX
ABJIEHNW, paKTosIOrM4yeckue ceeeHunss 0 CBOMCTBaxX, COCTaBe, NoJTlyYeHUM
7
6e30MacHOM UCMNOMb30BaHUM BaXXHENLLNX OPraHNYeCKMX BELWECTB B ObITy
7
NpaKTUYeCKON AeATeNIbHOCTU YerloBeKa,

c(hOopMUPOBAHHOCTb YMEHWUI BbIABATb XapaKTepHble NPU3HaKK
MNOHATUN,

yCTaHaBnMBaTb X B3aMMOCBS3b, UICMONb30BaTb COOTBETCTBYIOLME MOHATUS
npu
onncaHuK cocTaBa, CTPOEHUSA 1 NpeBPaLLEHUA OPraHNYeCKnNX
COeIMHEH NN,
cpOpMMPOBAHHOCTb YMEHWNIN NCMONb30BaTb XMMNYECKYHO
CUMBOJINKY A4NS

COCTaB/IEHNA MOJIEKYNAPHbIX U CTPYKTYPHbIX (pasBEpHYTOM, COKpALLEHHO)
GOPMYN  opraHuyeckux BellecTB u YPABHEHUN xpumuyeckux PeAKLnW,
N3roTaBMBaTb MOLENM MOJIEKYST OPraHMYECKUX BELLECTB A1 UANKOCTpaLmm



nx

XUMNYECKOTO N MPOCTPAHCTBEHHOIO CTPOEHUA,
C(bOpMVIpOBaHHOCTb yMeHMVI yCTaHaBJIMBaATb NPUHAANIEXXHOCTb

N3YYEHHbDbIX

OpraHMYyeckux BeLLecTB MO MUX COCTaBy M CTPOEHUIO K onpeneneHHoMy

Knaccy/rpynne coeanHeHui (yrneBoaopoabl, KUCMIOPOA M a30TCOAEpXKaLLM
e

CoeJMHEHUS, BbICOKOMONEKYNAPHbIE JaBaTb UM Ha3BaHUA No
coefuHeHus),

cucTtemaTmnyeckorn HomeHknatype (IUPAC), a Tak)ke NpMBOANTD
TpuBHMasnbHble

Ha3BaHWs OTAENbHbIX OPraHMYEeCKMX BELLLECTB (3TWUIEH, MPOMNUIIEH,
aueTuneH,

STUNEHTNIUKOSb, rMNLEpUH, peHon, dopmanbaerng, auetanbaerng,
MypaBbuHas

KWCNOTa, YKCYCHasa KMCoTa, OJIEMHOBAs KUCIOTa, CTeapMHOBas KUCOTa,
FNIOKO34a,
(hpyKTO3a, Kpaxmar, Lenntonosa, ruumH);

COPMUPOBAHHOCTD yMmeHUs onpeaensiTe Buabl XMMUYECKOW ceAsu B
OpraHnYeckux coegmHeHunsx (oAnHapHbIe N KpaTHbIe);



COPMUPOBAHHOCTD yMeHUsI TPUMEHSTD NMOSTOXKEHWUS] TEOPUM CTPOEHUS

opraHun4yeckux BelecTtB A. M. byTnepoBa ans 06bACHEHNSA 3aBUCUMOCTHU
CBOMCTB

BeL,ecTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXpaHEHUS MacCCbl BELLECTB;

COPMUPOBAHHOCTb  YMEHUW yxapakTepu3oBaTb COCTaB, CTPOEHWE,
dbusnyeckme n xXumMmyeckmne CBOMCTBa TUMNYHbIX NpeacTaBuUTenen
pas3INYHbIX
KNacCOB OpraHMYecKux BellecTB (MeTaH, 3TaH, 3TUJIEH, NPOMNUIIEH,
aLeTuneH,
6yTagueH-1,3, MeTunbyTagmeH-1,3, 6eH30, MeTaHO/, 3TaHO,
STUNEHITINKONb,
rnuuepvH, deHon, aueTtanbaeruni, MypaBbMHas U YKCyCHasi KUCNOTbI,
FNFOKO03a,
Kpaxmari, Uenki03a, aMMHOYKCYCHas KUC0Ta), UIFOCTPUPOBaTh
reHeTUYEeCKYyHo
CBSI3b MeXXAy HUMU YyPaBHEHUSIMU COOTBETCTBYHOLLMX XMMUYECKUX
peakuum c
MCNoSIb30BaHNEM CTPYKTYPHbIX hopMy;

cchopMMpPOBAHHOCTb YMEHUS XapaKTepu3oBaTb UCTOYHNKMU

yrneBoAoOpOAHOIro

cbipbsi  (HE®Tb, MPUPOAHBIA g3 Yrofib), CMOCO6bI yyx NEepepadoTku y
MPaKTMYeCKoe NPUMEHEHNE NPOAYKTOB NepepaboTKy;

ChOPMUPOBAHHOCTb YMEHUI MpoBOAUTL BbIYUCIEHWUSI MO XUMUYECKUM
ypaBHeHusiIM (Maccbl, 06bEMa, KONMYECTBA MCXOAHOI0 BeLLLeCTBa UK
NpoAyKTa
peakuun No N3BeCTHbIM Macce, 06bEMY, KONMYECTBY OQHOI0 U3 NCXOLHbIX
BELLLECTB WU/ NPOAYKTOB peakuum);

cOpMUPOBAHHOCTb YMEHNI BNageTb CUCTEMOM 3HaHWU 06
OCHOBHbIX

MeToZ.ax Hay4YHOro NO3HaHWUs, UCMOJSIb3YEMbIX B XMUU NPU U3YYEHUU
BeLecTB U

XUMWUYECKUX ABMEHUIN (HabNtoeHNE, UBMEPEHUE, IKCNIEPUMEHT,
MOJENMPoBaHue),

MCNnonb3oBaTb XYMUYyeckme 3HaHUA ANA NPUHATUA peLleHni B
CUCTEMHbIe

KOHKPETHbIX >XW3HEHHbIX CUTyauudax, CBA3aHHbIX C BewecTBaMhn U UX

NMPUMEHEHNEM, -
CPOPMUNUPOBAHHOCTb YMEHUN CO6J'IPO,EI,aTb npaBwuia NoJib3oBaHUA

XUMUYECKOWN

nocynon n nabopaTopHbIM 060pyA0BaHNEM, a TaKXXe nNpaBunia
obpalleHns C

BelecTBaMn B COOTBETCTBMU C UHCTPYKLUMSIMU MO BbINOSTHEHUIO



nabopaTopHbIX

XUMUNYECKUX ONbITOB,
C(I)OpMMpOBaHHOCTb yMEHVIVl NNaHUPoBaTb W BbIMOJSIHATb XUMUNYECKUMN

3KCMNepuMeHT (NpeBpaLleHNsi OPraHNYeCcKMX BELLECTB Npu HarpeBaHuu,
nosydeHue

9TUNIeHa WU N3y4YyeHue ero CBOMCTB, KayeCTBEHHb peakuuu opraHuU4yeckux
e

BELLEeCTB, AeHaTypauus 6e5KoB Npu HarpeBaHuu, LBETHbIe peakLun 6e5KoB) B
COOTBETCTBUM C MpaBUnaMu TexHuku 6€30MacHOCTU ppy o6palleHun ¢

BellecTBamy 1 /1260PaTOpHbIM 060pYL0BaHNEM, npeAcTaBnAaAT pesynbraThbl
b
XMMUYECKOro aKcrnepumeHTa B GopMe 3anncu ypaBHEHUN
COOTBETCTBYHOLLMX
peakuuin n GpopmMynnpoBaTb BbIBOAbl Ha OCHOBE 3TUX pe3yNbTaToB,

COPMMPOBAHHOCTb YMEHUI KpPUTUYECKM aHANU3UPOBAT XUMMUYECKYHO
b

MHPOPMALIMIO, nonyyaeMyto M3 PasHbIX UCTOUHUKOB (cpeactBa MaccoBom
nHdopmaunn, UHTEpHET u Apyrux);



CHOPMMPOBAHHOCTb  YMEHWI  COGMIOAATL npaBuna  9KOMOTMYECKM

Lleslecoo6pasHoro NnoBeAeHus B 6bITy M TPYAOBOW AeATENbHOCTU B LIeNsX
COXpaHeHUs1 CBOEro 340POBbS U OKPYXKatoLLlel NPUPOAHON cpeapbl,
0CO3HaBaTb
OMaCHOCTb BO3AENCTBUS Ha XWNBble OpraHn3Mbl onpeaenéHHbIX
OpraHNYecKux
BELLLeCTB, MOHMMas cMbicn noka3saTtens MK, NosicHATb Ha NpuMepax
CNoco6bl YMeHbLUEHMS U NPeAoTBPAaLLEHMS UX BPEAHOI0 BO3AENCTBMSA Ha
OpraHusm
YyenoBeka;

ANsi 06yYaroLMXCsl C OrpaHUYEHHbIMU BO3MOXKHOCTAMM 3[10POBbS:
yMeHue
MPUMEHATb 3HAHNS 06 OCHOBHbIX AOCTYMHbIX MeToAax NO3HaHUSA
BELLEeCcTB U
XUMUYECKNX ABNEHUI;

ONsi cnenbix 1 CNaboBUAALLM OBYHAIOWNXCA: ymeHne WCMoNb30BaTh
X

penbedHO-ToYeYHYO cucTemMy o603HauYeHuin J1. bpaiina ansa sanucu
XUMUYECKUX

dbopmyn.



TEMATWU4ECKOE N/JTAHUPOBAHUE
10 KJTACC

Nen/n

HanMmeHoOBaHuWe pasfenoB U TeM
nporpaMmMbl

KonuyecTBO YacoB
KoHTponbHble | [MpakTuyeckue
Beero pa6oTbl pa6oTbl

\ Paspen 1. TeopeTuyeckue oCHOBbl OpraHU4ecKoin XMMHUu

[MpegMeT opraHM4YecKom XMMUMU.

1.1 Teopus 15
CTPOEHWNA OpraHNYyecKunx
coefnHeHun A.
M. bytnepoBa
UToro no pasgeny 1,5
Paspen 2. Yrnesogopopgbl
2.1 [MpepenbHble yrnesogopoabl — 1
anKaHbl
29 HenpeaenbHbie yrneBofopoabl: ankeHbl, 3 1
ankagueHbl, aNnKuHbI
2.3 ApomaTunyeckune yrneBoAopoabl 1
[MpupoaHble NCTOYHUKU
2.4 yrneBof0pOAOB MMX NepepaboTka 1.5 1
UToro no pasgeny 6,5

Paspen 3. Kucnopoacoaepxallue opraHuieckme coeuHeHus

3.1

CnupTbl. ®eHon

1,5




Anbpernabl. Kap6oHoBble

3.2 KUCNOTbI. 3,5
CnoxHble aupbl
3.3 Yrnesopbl 1,5




Wtoro no pasgeny

6,5

Paspen 4. AsoTcofiepXXallue opraHuyeckue coefuHeHus

4.1 AMUHbI. AMUHOKUCNOTBI. Benku 1,5
UToro no pasgeny 1,5
Pasgen 5. BbicOKkoMoneKynsipHbie CoeAUHEHUs

5.1 MNnacTtmaccol. Kayyyku. BonokHa 1
WToro no pasgeny 1
OBLLEE KOJIMHECTBO YACOB M0 NPOIrPAMME 17




fata)
\ v v

KonuyectBo YyacoB

Ne
n/n

Tema ypoka

Bcero

KoHTponbHble
paboTbl

MpakTuyeckue
paboTbl

Jara
N3yJYeHus

lMpegMeT opraHM4YecKomn XMmMum, eé

BO3HUKHOBEHUE, pa3BUTUE U
3Ha4yeHune

0,5

Teopus cTpoeHusa
OpraHM4YecKmnx

coeauHeHun A. M. bytneposa,
eé

OCHOBHbI€ MOoJI0OXXEHUA

0,5

MpeacTaBneHme o knaccnbukaumm

OpraHMYecKux BeLLecTs.
HomeHknaTypa (cuctemaTnyeckas) u

TpuBUManbHble Ha3BaHUA

OpraHn4eckunx BeLlecTB

0,5

AJKaHbl: COCTaB M
CTpOEHHe,
FOMOJIOrMYECKMUI psaj,

0,5

MeTaH 1 aTaH — npocTeniime

npeacrtaBuUTes I aJikaHOB

0,5

AnKeHbl: COCTaB M CTPOEHWE,
CBOMCTBA

0,5

9TUNEH 1 NponuieH — npocTenLne

npeacrtaBuUTes I aJiIkeHOB

0,5




MpakTnyeckas pabota N21.
«lMonyyeHne aTuNeHa N U3yyeHue ero

CBOWUCTB»

0,5




Ankapguenbl. bytagueH-1,3 n
MeTunéytaguen-1,3.
MNonyyeHue

CUHTETUYECKOIo Kay4vyKa U pe3uHbl

0,5

10

ANKWHbI: COCTaB U OCOBEHHOCTM
CTPOEHUSA, FOMONOrNYECKUN
pAL.

AueTnneH — NpocTenLni

npeactaBuTeslb aJiIkKMHOB

0,5

11

BbluncneHusa no
ypaBHEHUIO
XMMUYECKOWN peakLunm

0,5

12

ApeHbl: 6eH30N U
TONyo-n.
TOKCUYHOCTb apeHoB

0,5

13

[eHeTUYecKas CBA3b YrieBoA0pPOAOB,
NpUHaANeXallnX K passivyHbIM

KJjlacCamM

0,5

14

[MpupoaHble UCTOYHUKN
yrneBoAopoaoB: NPUPOAHbIN
rasu

nonyTHble HedTAHble rasbl,
HepTb U

NPOAYKTbl €€ nepepaboTKM

0,5

15

MpupoaHble NCTOYHUKMU
YyrneBoAopo[oB: MPUPOLHbIN
rasu

nonyTHble HedTsHble rasbl,
He(pTb U

NPOAYKTbI €€ nepepaboTKM

0,5

16

KoHTponbHasi pa6oTa no
pasgeny

0,5




I'Ipeneanble OAHOaATOMHbIE

17 CnupTbI: 0,5
MeTaHOJ1 N 3TAaHOJ1. BOﬂ,OpO,D,HaFI
CBA3b
MHOFOHTOMHble CNnNpPTbI.

18 P 05

STUNEHTNNKOJ1b U TMUUEPUH




19

®deHon: cTpoeHne Monekysnbl,
dunsnyeckme n xummyeckme
CBOWCTBQ,

npuMeHeHne

0,5

20

Anbaernabl: popmanbgerng u
auetanbgerng. AUeToH

0,5

21

OOHOOCHOBHbIE NpeaesibHble
Kapb6oHOBble KUCNOTbI:
MypaBbWHasa u

yKcycHasl

0,5

22

MpakTuyeckas paboTta N22.
«CBoKCTBa pacTBOpa YKCYyCHOM

KUCNOTbI»

0,5

23

CTeapMHOBaFl n onenHoBaa KUCNOTbl,

KaK npeacrtaBuUTes N BbICLLUX
Kap6OHOBbIX KUCNOT

0,5

24

Mblna Kak conn BbICLLNX
KapOOHOBbBIXKMCOT, UX MotoLlee
aencrteune

0,5

25

CnoxHble ampbl Kak
Npoun3BOAHbIEe

KapboHOBbIX KNCNOT. MMaponms
CNOXHbIX 3pMpoB

0,5

26

Xupbi: rugponus,
npUMeHeHwe,
6uonornyeckasi posib XMpoB

0,5

27

YrneBogabl: COCTaB,
Knaccudukauyms.

Ba)kHelLwme npeacTaBUTeNu:
rnoKo3a, GpyKTo3a, caxaposa

0,5




28

KanMaJ'I N Uuenjirosiosa Kak

NPMPOAHbIe NONMEPDI

0,5

29

KoHTponbHasi pa6oTa no

pasgeny
«Kucnopogacoaepxatiue

0,5




opraHuyeckue coeiHeHUsA»/
Bcepoccunckasn nposepoyvHas
paboTta

30

O6Lwan xapakTepucTmnka

asoTcofep)KallmMx opraHM4YecKmx
coegnHeHun /

Bcepoccumckas

npoBepoyHas paboTa

0,5

31

AMWHbI: METUNAMUH U aHUUH

0,5

32

AMWHOKUCNOTbI Kak aM(oTepHble

opraHuyeckue coeguHeHus, Ux
6UONOrMYecKoe 3HayeHme.
MenTuabl.benkun Kak npupogHble

BbICOKOMOJIEKYNSIPHbIE
coefuHeHus

0,5

33

OCHOBHbI€ MOHATUA XUMUN

BbICOKOMOJIEKYNAPHbIX
coeIUHEHUN

0,5

34

OCHOBHble MeTObl CUHTE3A
BbICOKOMOJIEKYNAPHbIX
COeIMHEHUN.

MnacTMacchol, Kay4yyKu, BONOKHa

0,5

OBLLEE KOJIMYECTBO YACOB 10
MPOIrPAMME

17




NMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOW OBPA3O0BATEJIbHOWU NMPOIrPAMMBI

10 KJIACC

Kopn

npoeepsiemMor
)

pesynbTarta

MpoBepsieMble NpeAMETHbIe pe3ynbTaTbl 0CBOEHUS
OCHOBHOM
ob6pasoBaTesibHOI NporpaMMbl cpefiHero obuiero
06pa3oBaHua

.

TeopeTnyeckne 0OCHOBbI OPraHNYeCKon XMMumn

1.1

CdhopMnpoBaHHOCTb NpeacTaBAEHNN O XMMUYECKOWN
COoCTaBNsAOLLEN

€CTeCTBEHHOHAY4YH kapTuHbl MUpa, PONnM XMMWUKU B NO3HaHUK
on

ABNEHU npupoabl, B POPMUPOBAHN MmbiwneHnss - KynbTypbl
n n

NIMYHOCTHU, €€ PYHKLMOHANbHON rPaMOTHOCTU, HEO6XOAMMON
Ans

peLleHn NpaKTUYeCKUX 3afay W 3KOMormyecky 0O0CHOBAHHOT
q9 0}

OTHOLLIEHWS1 K CBOEMY 3[,0POBbIO 1 NMPUPOAHON cpeje

1.2

BnajeHn cucteMon xumuueckux 3HaHWW, koTopas BKOYaeT:
e

OCHOBOMoONarawLine noHATUSA (Monekyna, BaJIEHTHOCT
b,

9/1EKTPOOTPULIATENIBHOCTb, CTEMEHb OKUCIEHUS, XMMUYECKas
CBA3b,

MOJ1b, MOSIIPHasa Macca, MONAPHbIA 06BbEM, YINePOLHbIV CKeNeT,
yHKUMOHanNbHasA rpynna, pagvkan, W3OMepus, U3oMep
bl,

FOMOJIOTNYECKN pqapn, romMonorn, yrneBogopoabl, KNCNOPO4- U
n

a3oTcogepiawme coeanHeHus, 6UONOrMYecKn aKkTUBHbIE
BelwecTBa

(yrneBogbl, Xupbl, 6e1K1), MOHOMEP, NONINMEp, CTPYKTYpHOE
3BEHO,

BbICOKOMOJEKYNAPH CoeaNHeHNs); TEeopMn N 3aKOHbI (Teopus
ble

XMMUYECKOro CTPOeHUS opraHnyeckux sewects A.M.
ByTtnepoga),

3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XUMUW,
dhakTonormyeckune




cBefeHn o CBOWCTBAX, cocTaBe, MOMyYeHUN ¢ 6esonacHo
q M

NCNONb30BaHN BAXHENLWNX HeopraHMYeCKMX M OpraHMyeckm
n X

BeLECTB B 6bITy n I'Ip8KTVI‘-I€CKOI7I DeATeJZIbHOCTU YeJtoBEKA

ChopMMPOBAHHOCT YMEHWIt BLisBNASTL XapaKTepHbIe MPU3HaK

b 7

1.3
MOHATUN, ycTaHaBAMBaTb WX B3aMMOCBSI3b, WCMONb30Ba

Tb

COOTBETCTBYHOLLME NMOHATUSA MPU ONUCaHMUM COCTaBa, CTPOEHUS U
npespaLLeHnin opraHNYecKnx coeguHeHnm
cpopMUPOBAHHOCTb YMEHUIN NCMOSb30BaTb XMMUYECKYHO
CUMBOJIUKY

14 AN COCTaBAEHUSI MONEKYASPHbIX 1 CTPYKTYPHbIX (PasBEPHYTO,

COKpaLL&HHOWN GOPMYN opraHMyeckux BellecTB 1 YPaABHEHY

v

"

XUMNYeCKunX peaKuMlz, n3rotTaBsinBatb MoAenn MONEKyn
opraHn4yeckunx

BeLLEeCTB A1 UTFOCTPaLMM UX XMMUYECKOro 1
NMPOCTPAHCTBEHHOIO

CTpOeHus




ChopMMpOBAHHOCT yMeHUN ycTaHaBAMBaTb MPUHALAEKHOC

b Tb

15 N3yYeHHbIX OpraHMYecKmx BELLECTB MO UX COCTABY U CTPOEHUIO

) K
onpefenéHHoM gnaccy (Tpynne) coeauHeHwit (yrnesofopos
y bl,
KMCIIOPOA, 1 a30TCoAepXKallne CoeUHEHMS,
BbICOKOMOJIEKYISIPHbIE
COGﬂMHeHMﬂL JaBaTb UMM HasBaHUA 1o cucrteMaTmyeck
oun

HomeHknaType (IUPAC)
ChopMMPOBAHHOCTb YMEHUS ONpeaensTb BUAbI XMMUYECKOM

1.5 CBSI3U BOPraHMYeCKUx coeiuHeHusx (oAnHapHbIe U KpaTHble)
ChOpMMPOBAHHOCT ypveHWMsi MPUMEHSITL: MOSIOXKEHUS  TEOpU
b 7

1.6
CTpOeHus opraHuyeckux ewects A.M. bytnepoBa ans
06bACHEHUS
3aBMCUMMOCTU CBOWMCTB BELLECTB OT MX COCTaBa U CTPOEHMUS;
3aKOH
COXpPaHEHMS MacCbl BELLECTB

2 Yrnesogopogp!l. Kucnopopcopepxawme y  asotcoaepxaly
ne

opraHuyeckne coeiuHeHus. BbicokoMonekynsipHble
coeiMHeHMs
CchopmnpoBaHHOC yMeHUI npuBoANTL TPUBMANBHBIE Ha3BaHU
Tb q

01 OTAENIbHbIX OPraHNYecKux BewecTB (3TUEH, NPOMWEH,

aueTuneH,

STUNEHINNKONb, FNULepyH, heHon, popmanbaerua,
auetanbgerug,

MypaBbWHa KWUCJ10TaQ, YKCYCHaaA KUCJ1I0Ta, OJIEMHOBAA KUCJ10Ta
A ’

CTeapuHOBas KUCIOTa, MOK03a, PpyKTO3a, Kpaxmar,
LLes1110/1034,

FINLMH)




2.2

CchopmupoBaHHOC ymeHuit XapaKTepu3oBaTb CTPOEHME,
Tb COCTasB,

dhusnyeckmne n XuMmn4eckme CBOMCTBa TUMMUYHbIX
npeacTaBuTenenpasiMyHbIX KJ1acCoB OPraHNYecKux BelLecTB
(MeTaH, aTaH, 3TUJIeH,NPONUNeH, aueTuneH, 6ytaanex-1,3,
MeTunéyTagmeH-1,3, 6eH30/1,MeTaHos, STaHO, STUNEHTTIMKOSb,
rMuuUepuH, heHon, auetTanbaerung,

MypaBbWHaA U YKCyCHaaA KUCJOThbI, MNMHOKO3a, KpaxMar,
Lennrosiosa,

aMMHOYKCYCHas KUCoTa)

2.3

CchopMMPOBaAHHOCTb YMEHUSI UNITFOCTPUPOBATb FEHETUYECKYHO
CBSI3b

Mexay TUnudHbiMK npeanctaBsuUTeENAMMU pas3iMvHbIX  KiacCo
B

OpraHM4yeCKux BewecTBs ypaBHEHNAMU COOTBETCTBYHOLLUX
XUMNYECKUX

peakLMit C UICNOJIb30BaHUEM CTPYKTYPHbIX hopMyn

2.4

ChopMMPOBAHHOCTb  yMmeHMsi  xapaKTepu3oBaTb  MCTOMHUK
n
YyrneBofo0pPOAHOro cbipbsi (HedTb, MPUPOAHDBIN Fas, yrob),
Crnocobbl Ux

nepepaboTKN U NPaKTUYECKOoe NPUMEHEHNE NPOYKTOB
nepepadboTKu

XUMUSA U XXN3Hb. PacyéTbl

3.1

CdhopMnpoBaHHOCTb YMEHWI BNageTb CUCTEMOM 3HAHWUIN 06
OCHOBHbIX

MeToAax Hay4YHOro Nno3HaHuA, UCrnoJib3yemMbiX B XUMUU MNMpu
N3y4eHnn




BELeCTB U XUMMUYeCKnx SIBNEHW (HabniofeHwe, N3MepeHu
€,

9KCMEepPUMEHT, MOJeNNPOBaHNe), ucrnofb3oBaTb  CUCTEMHbI
e

XMUMUYECKN 3HaAHUA AR NPUHATMA PEWEHWN B KOHKpeTHbI
e X

XU3HEHHbIX CUTyalUuaAax, CBA3aHHbIX C BelWWeCTBaMn U UX
NMPUMEHEHNEM

3.2

Cd)OpMMpOBaHHOCT yMeHMVl CO6”|‘O,U,aTb npaana NnoJsib30BaH
b ns
XUMUNYECKON I'Iocy,D,Ol71 7] na60paT0pr|M 060py,lJ,OBaHllleM, a
TakKXXe

npaBuna o6pau.|,eHV|;| C BewectBaM B COOTBETCTBUU C
MHCTPYKUNAMU

Mo BbIMOJIHEHUIO na6opaToprlx XUMUNYECKUX OMNbITOB

3.3

CdhopMUpOBaAHHOCTb YMEHWI MNNAHNPOBATb 1 BbINOJTHATb
XUMUNYECKUM

aKCrnepuMeHT (MpeBpaLLeHMs OpraHNYeCKnX BeLLEeCTB MNpu
HarpeBaHuu,

noJsiydeHne aTuneHa n nsaydeHune ero CBOMCTB, Ka4yeCTBEHHbIE
peakuunmn

opraHvNyecku BeLLecTB, feHaTypaums 6€IKOB npu HarpeBaHuu,
X

LiBE€THble€ peaKunmn 6eJ'IKOB) B COOTBETCTBUU C NpaBui1aMun
TEXHUKHN

6e30nacHOCTH Npy 06paLLEeHUN C BELLECTBAMU U TabOPaTOPHbIM
060pYyAOBaHWEM; npencTaBNATb  pesynbTaTbl  XMMUYECKOT
o

akcnepumeHT B ®OPME 3anucn YPABHEHW cooTBeTCTBYHOLWM
a X

peakumii n popmMynnpoBaTb BblIBOAbI HAa OCHOBE 3TUX
pes3ynbTaToB

3.4

ChopMUPOBAHHOCTb YMEHWUI NPOBOAUTL BbIYUCIEHUS NO
XMMUYecKMMypaBHeHUsIM (Maccbl, 06bEMa, KoNnyecTBa
NCXOQHOrO BeLLecTBa UIMMPOAYKTa peakLmm no N3BECTHbIM
Macce, 06bEMy, KONIMYECTBY OAHOrOM3 UCXOAHbIX BELLECTB UK
NpoAyKTOB peakLum)

3.5

ChopMUPOBAHHOCTb  yMEHWI  KpuTUYeCKM  aHanM3NpoBa
b

XMMUYECKYHO MHPOPMaLIMIO, NOSyYaeMyHo U3 pa3HbIX
NCTOYHUKOB

(cpeacTBa MaccoBow nHGopMaLuK, ceTb MHTEpHET 1 apyrue)




3.6

CCI)OpMVIpOBaHHOC yMeHVIVI C06ﬂl-0ﬂ,aTb npaBuia 3KONOrnyeckK
Tb 7]

LlenecoobpasHoro noBefeHns B 6bITy U TPYAOBOM
AeATeNIbHOCTY B

Lensax coxpaHeHUss CBOEro 30pOBbS N OKpYXKatoLLen
NpUpPOAHON

cpeabl, 0CO3HaBaTb OMacHOCTb BO3AENCTBUS Ha XXNBblE
OopraHn3mbl

OﬂpeﬂeﬂéHHbIX OpraHn4yeckux eelwecTB, MOHMMaA CMbICI
nokKasaTtenAd

NOK (npegenbHO AOMYCTUMOW KOHLEHTPAUWUW), nosicHSTL Ha

npuMepax cnocobbl YMeHbLLEHUS U NPeAoTBPaLLEHUS UX
BpeaHoro

BO3EeNCTBUA Ha OopraHM3m 4esioBeKa

NPOBEPAEMbBIE 3JIEMEHTbI COOEP)XAHUA

10 KJTIACC

Koa |

MpoBepsieMblii 3N1eMeHT cogepXXaHusi

.

TeOpeTVILIeCKVIe OCHOBDbI opraqueCKon XMMUn

1.1

NMpeaMeT opraHN4YecKom XMMnn: eé BO3HUKHOBEHWNE, pa3BUTUE U
3Ha4yeHne BMNosyYeHUn HOBbIX BELLLECTB U MaTepuanos. Teopus
CTpOeHna opraHnyeckuxcoegmHeHn A.M. bytnepoBa, eé 0OCHOBHble
NOJIOXKEHUSA

1.2

CTpyKTypHble popMybl opraHuyeckux setlects. [OMONIOTUSA, pzomepus

XrvMunyeckas cBs3b B OPraHMYeCcKUX COeAUHEHUSX — OAUHAPHbIE U
KpaTHble

CBA3MN. I‘Ipep,CTaBneHme 0] KJ'IaCCM(bMKaLI,MM OopraHn4yeckunx BeLecTB

1.3

HomeHKnaTypa opraHn4yeckunx coeiuHeHumn (CMCTeMaTW—IeCKaﬂ) 7
TpuBManbHbl€eHa3BaHUA BaXXHENLLNX Hpep,CTaBI/ITeﬂeVI KJ1laccoB
OopraHnM4eckux selecTB

Yrnesogopogbl




2.1

AnKaHbl: cOCTaB M CTPOEHWNE, FOMONIOrNYecknin psg. MetaH 1 aTaH —
npocrenwine

npefcTaBuTen ankaHos: PU3nyeckne y xummuyeckne CBOMCTBA (peakumm
n

3aMeLLEeHMA U TOPeHNs), HaXOXAEHME B MPUPOAE, NOSTyYeHUE U
NPUMEHeHMWe

2.2

AnKeHbl: cOCTaB U CTPOEHWNE, FOMOSIOMMYECKNI psf. STUNEH 1 NPOonuieH
—MNpocTenLne NpeacTaBUTENN ankeHoB: GU3NYECKME N XUMUYECKNE
CBOMNCTBA

(peakumm rMopupoBaHusA, ranoreHMpoBaHus, rmgparaumn, OKUCIEHUA ¢
nonMmMepusaLmm), NoslydeHne n npuMeHeHmne

2.3

AnkagueHbl 6yTafmneH-1,3 | MeTunéytaaneH-1,3: crpoenue, BaxHenwme

XMMUYECKMe cBonCcTBa (peakums nonumepusauum). MonyyeHne
CUHTETUYECKOro

KayyyKa 1 pe3uHbl

2.4

ANKWHbI: COCTaB 1 0OCOBEHHOCTUN CTPOEHMUS], FTOMOJSIOTMYECKUI paa.
AuetuneH —

NpocTenLLn npepcraBuTesib aflIKUHOB: COCTaB, CTPOeHue, pusmnyeckue y
"

XMMUYECKUe CBONCTBA (peaKumm rmapupoBaHusi, ranoreHMpoBaHus,
ruapaTtauuu,

I'OpeHMFI), noJsiydeHne n ripuMmeHeHne

2.5

ApeHbl. beH3on: cocTaB, CTpoeHue, hGnanyeckne n XuMmnyeckme CBoncTea

(peakuuu ranoreHMpoBaHUS U HUTPOBAHWSA), MONyYEHNE U MPUMEHEHNE.
Tonyon:

cocTaB, CTpoeHue, GU3MYECKME 1 xumuyeckme CBOMCTBa (peakum

"
ranoreHMpoBaHMA 1 HUTPOBAHWS), MONyYEHNE U MPUMEHEHMe.
ToKCHUYHOCTb

apeHoB. leHeTuYecKas CBA3b MeXAy YrieBoaopoaamu,
npuHaanexawmmm K

pa3/in4yHbIM KJlacCaM

2.6

MNpupoaHble UCTOYHUKM YIrNeBoAOPOAOB. [TpUPOAHbIV ras n NonyTHble
HepTAHbIE




rasbl. HedTb 1 eé npoucxoxgeHne. Cnocobbl nepepaboTku HedTu:
neperoHKa,KpekuHr (TepMrUYecKnin, KaTanmTUYecKnin), NMponus.
MpoayKTbl NnepepaboTKMHEDTH, UX NPUMEHEHUE B MPOMbILLIEHHOCTH U B
6bITy. KaMeHHbI yronb UNpoayKTbl ero nepepaboTku

Kucnopopacoaepykallme opraHmyeckme coeguHeHus

3.1

MpepenbHbie OfHOATOMHble CNMPTbl. MeTaHON M 3TaHOM: CTPOEHME,
dbunsunyeckne

MW XMMWYeckume CBONCTBA (pPeakUMM ¢  akTUBHbIMM  MeTasnam
n,

rasoreHoBogopoaa ropeHue), npuMeHeHune. BOAOpoAHbIE ceasn mexay

MU,

MOJieKylaMu cnnpToB. [lencTBue MeTaHoa 1 3TaHoMa Ha OpraHnu3m

yesioBeka.

MHoroaToMHble CUPTbl. STUNEHTINKOSb U MULEPUH: CTPOEHME,
dbunsunyeckne n

XMMUYeckn CBOWCTBa (B3auMoAencTeue co LEeNoYHbIMM  MeTasiam
e u,
KayecTBeHHas peakLuMs Ha MHOroaTOMHble cnupTbl). [lehcTBMe Ha
OpraHmam

yeJsioBeKa. anMeHeHMe rnmuepunHa N 3TUJIEHINMNKONA

3.2

DeHON: cTpoeHne Monekynbl, PU3NYECKME 1 xpumuyeckne CBOWCTB
a.

TOKCUYHOCTb peHona. NpumeHeHne peHona

3.3

Anbaernabl n KeToHbl. Dopmanbaerun, aueTtanbaerng: CTpoeHue,
bM3nYeckne nxMMmniyeckme CBormcTBa (peakunm oKUCeHNs
BOCCTaHOBJIEHUS], KAUeCTBEHHblepeaKLMm), NosTyYeHne n NpUMeHeHne

3.4

OAHOOCHOBHbIE NpeAesbHble KAp6oOHOBbIE KUC/IOTbI. MypaBbuHas u
YKCYCHasIKUCJIOTbl: CTPOEHUE, HU3NUYECKUE N XMMUYECKUE CBOWCTBA
(cBoitcTBa, 06WMe AN

Knacca KUCoT, peakuus aTepudukaumm), nosydyeHne mn npUMeEHeHU

e.
CTeapuHOBasi 1 0N1eMHOBAsA KUCOTbl Kak NpeacTaBUTesNv BbICLUNX
KapboHOBbIXKMCNOT. Mblia Kak CO/M BbICLLUMX KApOOHOBbBIX KUCNOT, UX
MotoLLLee AencTBue

3.5

CnoxHble adumpbl Kak NPon3BoAHble KapbOHOBbIX Kucnot. 'maponus
CNOXHbIXahMpOoB. Xupbl. 'Maponns xXnpos. NMpuMeHeHNe XXUPOoB.
buonorunyeckas ponb

XUpoB




3.6

YrneBogbl: cocTaB, kKnaccudukaums yrnesonoB (MOHO-, An- U
nonucaxapugbl).[NoKo3a — NPOCTENLWNA MOHOCaxapua: 0CO6EHHOCTH
CTpOeHMA Monekynbl,hnsnyeckmne n xuMmnyeckmne CBOMCTBa
(B3anmopeiicteue ¢ rugpokcmgom megu(ll),

OKMWCJIEHN aMMMaYHbIM pacTBOPOM OKCua cepe6pa(l), soccraHoBnEHM
e e,
6POXKEHME MIHOKO3bl), HAXOXAEHWE B NPUpoae, NPUMEHEHME,
6unonormyeckasaponb. PoTocnHTes. PpyKTO3a Kak N30Mep roKO3blI.
Kpaxman u uenntonosa KaknpupoaHble nonmmepbl. CTpoeHue Kpaxmarna
n uennonosbl. Pusnyeckmne NXMMMYeCKmMe CBOMCTBa Kpaxmarna
(rmaponus, ka4yecTBeHHas peakLms C MOAOM)

AsoTcofepxkallme opraHn4yeckne coefuHeHus

4.1

AMUWHOKNCNOTbI Kak aM@OoTepHbIe OpraHNYecKue coenHeHus.
dusnyeckne nxMMmyeckre CBOMCTBa aMMHOKUCOT (Ha Npumepe
rnuumnHa). buonornyeckoe




3HayeHne aMUHOKUCAOT. [enTnabl

4.2

benkn kak npupopHble BbICOKOMONEKYNspHbI coegmHenns. epBuyHa
e A,

BTOPUYHANA U TPETUYHANA CTPYKTYpa 6enKoB. XMMUYeCcKne CBOMCTBA
6enKoB:

rmaposing, oeHatypauund, Ka4eCtBeHHble peaKunn Ha 6enku

BbICOKOMOJ'IeKyJ'IFlprIe coeanHeHnA

5.1

OCHOBHbIe MOHATUS XUMUW BbICOKOMONEKYNAPHbIX COEANHEHNIA:
MOHOMeED,

nonmMMep, CTPYKTYPHOE 3BEHO, CTENEHb NONIMMEPU3ALINN, CPELAHAS
MONeKynsipHas

mMacca OCHOBHble MeTOAbl CUHTE3a BbICOKOMOJIEKYAPHbIX _
COeIMHEHUN

nosimMmepunsauuna n noJIMKoOHAeHcaLuund

5.2

OKCMEepUMEHTalNbH  MeTofbl W3YyYeHWs BeLecTB M ux PEBPALLEHH
ble W:

O3HaKOMJieHKE C O6p83Ll,aMM NPUPOAHbLIX N UCKYCCTBEHHbIX BOJTIOKOH,
njaacTtMacc,

Kay4yKoOB. I'Ionyqume CUHTETUYECKOIO Kay4yyka 1 pe3unHbl




YYEBHO-METOOMUYECKOE OBECINEYEHUE
OBPA30BATEJIbHOIMO MPOLIECCA
OBA3ATEJIbHbIE YHEBHLIE MATEPUAJIbI A1 YHEHUKA

Xumua: 10-u Kfacc: 6a30BbI YPOBEHb: y‘-le6HV|K; 5-e n3paHue,

nepepabotaHHo Mabpuenan O0.C.,, OctpoymoB MW.I, Cnagkos C.A.
e

AKLMOHepHoe 06LecTBO «M3aaTenbcTBO «lpocBeLleHme»

METOAUYECKUE MATEPUATbI OJ19 YHYUTENA

MeTogmyeckue nocobus K yuebHuKy, KUMbil.

LIN®POBbIE OBPASOBATEJIbHbBIE PECYPCbl U PECYPCbI CETU
NMHTEPHET

YHuBepcanbHasn 6uonnoTteka undpoBoro o6pasoBaTesibHOro KOHTEHTa
(YB LLOK), P3LL, Yuu.py.
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