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Pa0ouas nporpamma (ID573802) mo yueOHOMY npeamery

«Xumus» 1 11 knacca yposens oopazosanusi: COO

Cocrasuna yuurens: ITy3anosa Onbra [lopdhupsesna
2026 — 2027 yueOHBbIit rox



Pa6ouasi nporpaMma cocTaB/fieHa Ha OCHOBaHMMU:

depnepanbHbIi 3aKOH «06 06pa3oBaHumM B Poccuickon Gegepanmmn»
N2273-03 o1 29.12.2012 ¢ usmeHeHuUaMu, B ToM vucne 3 N2371 — ®3 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 o6pasoBaHus: oT 17 maa 2012 . N2 413 (B
JAeNCTBYIOLLEN peaaKkLuunn);

06 yTBEpXAeHUN dheaepanbHOn obpasoBaTeIbHON NPOrpaMMbl Ha4YanbHOIoO
obliero obpaszoBaHus: oT 18.05.2023 N2 370 (aencTeytowas pegakums)

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
y4yebHoro npeameta «Xumus» gns 11 knaccos Ha 6a3oBOM ypoOBHe
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 cofep)kaHue npegmeta «Xumus» (10—11 knaccol, 6a30Bblit
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 MPOTEKAHUA [OMOJSIHAETCA B Kypcax 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

cpenHero oblero o6pasoBaHus, cocTaBnsieT B 11 knacce — 17 yacos (0,5
Yyaca B HeZlento).



COAEP>XAHUE OBYYEHUA
11 KJIACC
OBbLLAA U HEOPTAHUYECKAA XUMWUA

TeopeTU4yeckue OCHOBbl XMMUU
XUMUYECKUN znemenT. ATOM. AAPO aToma, M3oTonbl. INIEKTPOHHAs

060/104Ka. JHEPreTUYecKne ypoBHM, NoAypoOBHU. ATOMHbIE opbuTany, s-,
P~ d-
anemMeHTbl. OCO6EHHOCTU pacnpeneneHns 3/IeKTPOHOB MO OpoUTansam B
aTomMax
9/1IEMEHTOB MepBbIX YETbIPEX NEPUOAOB. INIEKTPOHHAs KOHpUrypaums
aTOMOB.

[Mepuognyeckuin 3akoH u Nepuognyeckas cucteMa XMMmMYeCKuX
9/IeMeHTOB
. N. MeHpeneeBa. CBA3b Nepnoanyeckoro 3akoHa u lNepuognyeckon
CUCTEMDI
XuMunyeckumx anemeHToB 1. . MeHpeneeBa c COBpeMeHHOU TeOpUeEn
CTpOeHus

aToMoB. 3aKOHOMEPHOCT p3meHeHns CBOUCTB xyMuyecKnX 31eMEHTOB U
"

06pasyeMbIX UMM MPOCTbIX U CNOXHbIX BELECTB MO rpynnamM 1 nepuogam.
3HayeHne NepnoanyYecKoro 3akoHa B pa3BUTUN HayKMU.

CTpoeHne gepjectBa. XMMUYECKAA cpasp. BUABI XMMUYECKON cpasy

(koBaneHTHasi HernonsipHas W NonspHas, MOHHas!, MeTanmyeckas).
MexaHn3mbl

06pasoBaHNA KOBANEHTHON XUMMUYECKON cpaay (OBMEHHBIA | noHopHO-

aKuenTopHbIin). BonopoaHasi cBA3b. BaneHTHOCTb. 9NeKTpooTpULaTENbHOCTD.
CTeneHb okncneHus. MoHbl: KaTUOHbI U @aHUOHDI.

BellecTBa MmonekynsipHoro U HeMONeKyNApHOro CTpoeHusi. 3aKOoH
MNOCTOSIHCTBA COCTaBa BellecTBa. TUMNbl KPUCTANNIMYECKUX PELLETOK.
3aBUCUMOCTb
CBOWCTBa BeLW,ECTB OT TUNa KPUCTaNIMYECKON PELLETKMN.

[MoHATWE O AUCNEPCHbIX CUCTEMAX. MICTUHHbIE U KOSIOMAHbIE PacTBOPbI.
MaccoBas [ons BellecTBa B pacTBOpe.
Knaccuowukauma  peopraHuyeckux COEAMHEHWIH.  HomeHknaTypa

HeopraHuyeckux BellecTB. [€HETUYECKAsA cpasb HeopraHMYeCKMX BELLEeCTB,
NpUHaZNeXalmx K pa3fiMnyHbIM KJlaccam.



Xumunueckas peakums. Knaccndmkaumsa yyumumueckmx Peakunn g
HeopraHM4eckomn n opraHN4Yeckon XMMmnmn. 3aKOH CoXpaHeHMA MacCbl BELLECTB,

3aKOH COXpPaHEeHMA 1 NPeBPALLEHUA SHEPTUN NPU XUMUYECKUX peakLUsiX.
CKOpPOCTb peakLuu, e€ 3aBUCMMOCTb OT Pa3/iIMYHbIX GaKTOPOB.

O6paTuMble

peakuun. XMMUYECKOE papHoBecue. PAKTOPDI, Bhusiowme Ha COCTOsIHUE
XuMunyeckoro pasHosecus. lNpuHumn Jle LWaTtenbe.
dnekTponuTnyeckas auccoumaums. CunbHble n cnabble 3N1EKTPONMUTDI.
Cpepa
BOAHbIX paCTBOPOB BELLECTB: KUCNas, HENTpasibHas, LWenoyHas.
OKMCNNTENbHO-BOCCTAHOBUTESIbHbIE peakLuu.
IKcnepuMeHTasibHble MeTOAbl N3YYEHNA BELLLECTB N UX NMpeBpaLLEeHN:

AEMOHCTpauus Ta6J'IVILl, «nepl/lO,El,W-leCKaﬂ cUcTeMa XMMUYECKnX anemMeHToB [.
n.

MeHeneeBa», U3y4eHne MoieNniel KpUCTaNIMYeCcKmX peLléTok, HabnaeHue u
onucaHue AEMOHCTPAaLMOHHbIX U Ta6opaTOPHbIX OMNbITOB (PasfioXeHne
nepokcuaa

BOJIOpO/ia B NPUCYTCTBUM KaTanusaTopa, onpeaeneHme cpefbl pacTBOPOB
BelLLecTB

C MNOMOLLbIO YHMBEPCANbHOIO MHAMKATOPa, peakunum WOHHOIro o6MmeHa),

npoBeAeHWe NpaKTUYecKom paboTbl «BAnsHUe pasnmnyHbix GakTopoB Ha
CKOpOCTb

XUMWNYECKON peakLmny».
Pac4yéTHble 3agauu.
Pacuétbl o ypaBHeHMAM XuMuyeckux Peakuui, g ToM yucne
TEPMOXUMUYECKME PACUYETbI, PAaCUYETbI C UCMOJIb30BaHMEM MOHATUA «MaccoBast
JlONA BellecTBa.

HeopraHuyeckas xumMus
HemeTtannbl. [losioxeHune HemMeTaJl/loB B nepVIO,D,VI‘-IeCKOl‘;I cucTteme

XnMmnyeckmnx anementoB [1. . MeHaeneeBa n 0CO6EHHOCTU CTPOEHUSI aTOMOB.
dusmnyeckne cBOMCTBA HEMETANIOB. ANIOTpONuUs HeMeTannos (Ha npumepe
Kucnopoaa, cepbl, pochopa u yrnepoga).
X“MMYecKne CBOMCTBA BaXXHENLLNX HEMETANNOB (ranoreHoB, cepbl,
asoTa,

dochopa, yrnepopa m  KPEMHUS) 1 px  coedmHeHuii  (OKCMAOB,

KMCIOPOACOAEPXXALLMX KUCIIOT, BOAOPOAHbIX COEANHEHWIA).
MNpUMeHeHNE BaXXHENLLMX HEMETANIOB U UX COeAUHEHWUN.

MeTtannbl.

[MonoxkeHne meTannoB B [lepuoanyeckomn cucteMe XMMm4eCcKnx
anemeHToB []. . MeHpeneeBa. OCO6EHHOCTU CTPOEHNSA INTEKTPOHHbIX
060104eK



aToMoB MeTannoB. 06uwme pr3myeckne CBOMCTBA METAIOB.
CnnaBbl METANNOB.
IANEKTPOXUMUNYECKUN pAaL HaNpsXXeHNn MeTasoB.

XMMUYyeckue CBOMCTBA BaXXHENLIMX MeTansoB (HaTpui, Kanuin,
KanbLuui,
MarHuin, antoMUHWUIA, LMHK, XPOM, XKeNe30, Mefib) U UX COeANHEHUIA.

O6Lme cnocobbl NonyvyeHus MeTanioB. NpuMeHeHne MeTanoB B 6bITy U

TeXHlélf(eC.ne
PUMEHTasIbHble MEeTOAbl N3YYeHUS BELLECTB U UX
npeBpaLLeHuni:
n3yyeHune Konnekumm «Metannbl U cnnaBbl», 06pasL OB HEMETAJOB,
pelueHne
aKcrnepuMeHTasbHbIX 3agad, HabnaeHne 1 onnucaHue
OEMOHCTPaLMOHHDBIX U
nabopaTopHbIX ONbITOB (B3anMoAeNCTBME FTMAPOKCHAA alltOMUHUSA C
pacTBOpamu
KWUCNOT U LLleNnoYen, KayecTBeHHbIe peakunn Ha KaTUOHbI MeTansoB).

PacuyéTHble 3agaun.

PacyéTbl Macchbl BelecTBa UM o6 bEMa ra3oB Mo N3BECTHOMY
KOJIM4ecTBy
BeL,ecTBa, Macce uam 06 bEMy OAHOI0 N3 y4acTBYIOLWMX B peakLumm
BELLECTB,
pacyéTbl Macchbl (06bEMa, KoNMYecTBa BelLleCTBa) NPOAYKTOB peakLuu,
€eC/n OflHO

N3 BeLW,ecTB UMeeT
npuMecw.

XuMusa U XXUsHb

Ponb xumMun B o6ecnevyeHnmn aKoNornyeckom, IHepreTu4ecKom u
NULLEBOMN
6e30MacHOCTU, pasBUTUN MeaUNLMHbI. [TOHATUE O Hay4YHbIX MeToaax
No3HaHuA
BELW,ECTB U XMMWUYECKNX peaKkL M.

MpeactaBneHnsa 06 06X Hay4YHbIX MNPUHUMMNAX MPOMbILIEHHOrO
NoNy4YeHNS BaXKHENLLNX BELLLECTB.
YenoBek B MMpe BELWECTB U MaTepUasnoB: BaXXHENLLNE CTPOUTESbHbIE

MaTepualibl, KOHCTPYKUMOHHbIE MaTepuasibl, KpaCkH, CTEKJIO0, KepaMUKa,

MaTepuanbl ANa 3/IeKTPOHUKW, HAHOMaTepuasibl, OpraHM4YecKme u
MWHepasibHble
y,qoéE)(eHMﬂ.

NMUS U 300POBbE YesloBeKa: NpaBusa UCMnosib30BaHUS
JIEKAPCTBEHHbIX
npenaparoB., NpaBuia 6e30nacHOro MCNoJsib30BaHUA NpenapaToB
ObITOBON XMMUU

B NOBCEAHEBHOW XXU3HMW.
MexnpeaMeTHble CBSA3M.
CcBA3eMn obLen



OOLMX ecTeCTBEHHO-HayuYHbIX MOHATUA, Tak 1 MOHATWIA, sBRsOWMXCS

CUCTEMHbLIMWM ONA OTAEJIbHbIX NpeaMeToB eCTECTBEHHO-HAY4YHOIO LIMKI1a.
O6LLI,I/1€ €CTeCTBEHHO-HaAay4Hbl€ NMOHATUA: HaqubIVI (I)aKT, r’mnoTesa, 3aKOH,

Teopusi, aHanus, CUHTES, Knaccudukaums, NepUoANYHOCTD, HabntoAeHwe,
9KCMepUMEHT, MOAEeNIMPOBaHUE, USMEPEHUE, ABJIEHNE.

dusnka: maTepus, SHEPrusi, Macca, aToM, 3/IEKTPOH, MPOTOH, HEUTPOH,
NOH,

M30TOM, PaAMOAKTUBHOCTb, MOJIEKYSa, SHEPreTUYECKUIN YPOBEHb, BELLLECTBO,
Teno,

0OBEM, arperatHoe CoCtoAHuMe BeELWLECTBA, CI)VIBVILIGCKMG BETNMYUHDLI N e AUHULIbI
nx

N3MepeHus,, CKOPOCTb.

Buonorvs: knetka, opraHuam, sakocuctema, 6mocdepa, makpo- u
MUKPO3/1EMEHTbI, BUTAMUHBbI, 06MEH BELLLECTB B OPraHU3Me.

Feorpadus: MUHepasbl, FopHble MOPOAbI, NONe3HbIe UCKOMaeMble,

TOMNJNNBO,
pecypcChbl.
TexHonorus: xmMuyeckas MPOMDbIWNEHHOCTb, ME€TaJIJTyPIrug,
npon3BoACTBO
CTPOUTENbHbIX Ce/IbCKOXO3ANCTBEHHOEe nuLleBas
MaTepuarsnos, NMPOn3BOACTBO,

npoMbiluneHHocT PapMaLeBTUYECKas npoMbIlWNEHHOCTb, MPOU3BOACTBO
b,

KOCMETUYHECKUX MperapaToB, MPONU3BOACTB KOHCTPYKUMNOHHbLIX MaTepunanos,
0]

9/1eKTPOHHAaA NPOMbILLTIEHHOCTb, HAHOTEXHOJ10TUN.



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
xemopobuy;

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
11 KJIACC

npeJJ,MeTHble pe3y/ibTaTbl OCBOEHUA KYpCa «O6u_|,a;| N HeopraHmn4yeckas

XUMUA» OTParkatoT:
COOPMUPOBAHHOCTb MpPEeACTaB/IEHUN: o XUMMUYECKON COCTaBNAOLLEN

€CTECTBEHHO- KapTUHbl MUpa, POJSIN XMMUW B NO3HaAHUU ABNIEHUN
Hay4YyHOW

npupoabl, B ($POPMUPOBAHWU MbiwfieHMst M KYNbTypbl NIMYHOCTH, €€
dYHKLMOHaNbHON rpaMOTHOCTH, HEOH6XOAMMOM ANSA peLleHuns
NpakTU4yeckunx 3agau

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

cpege;

BnageHune CUCTEMOW xpmuueckmx 3HAHWWA, koTopas BKJIOYaeT:
OcHoOBoOMonararoLwue NoHATUA (XMMUYECKUIA 3/IEMEHT, aToM, U30Tor, S-, p-,
d-
9N1eKTPOHHbIe OpbUTann aTOMOB, MOH, MOJIEKYNa, MOJSb, MONSIPHbIN 06BHEM,

Ba/1IEHTHOCTDb, 3JIEKTPOOTPULATESIbHOCTb, CTEMNEHb OKUC/TIEHUA, XUMUNYECKaA
CBA3b

(koBaneHTHasi, MOHHas, MeTannyeckas, BOAopoaHas), Kpuctanandeckas
PeLlETKa,

TUMbI  XMMUYeckux PEeaKUWUNA, pacTBoOp, aNeKTPONUTLI, HE3NEKTPONUThI,

9NEeKTPONIMTUYECK Auccoumnaums, OKUCNUTENb, BOCCTAaHOBUTESNb, CKOPOCTb
asl

XMMWUYECKOW peakLmm, XMMUYecKoe paBHOBECUE); TEOPUM N 3aKOHbI
(Teopus

9NEeKTPONIMTUYECKOUN AMccoumnaumnmn, neppogmyeckui sakoH . L.
MeHpeneesa,

3aKOH COXpaHeHWsi MaccCbl BELLECTB, 3aKOH COXpaHEeHUs U NpeBpaLleHuns
SHeprum

npn XuMnN4eCKunx peaKLI,VIFlX), 3aKOHOMEPHOCTMN, CUMBOJIMYECKNI A3bIK XUMUM,

MNUPOBO33peHYECKNEe 3HaHn4A, nexxalupe B OCHOBE NMOHNMMaAHUA MPUYNHHOCTU U
CUCTEMHOCTU XUMNYECKUX ABNTEeHNN, (paKTOoJIoOrn4ecKmne ceefeHna o

CBOWCTBAX,
COCTaBe, NoSy4YeHMUM 1 6€30MaCHOM MUCMOSIb30BaHMM Ba)KHENLLMX
HeopraHN4ecKnx



BeweCcTB B 6bITy n I'IpﬂKTI/I‘-IGCKOVI DeATeSIbHOCTU YeJlOBEKa,

Cc(OOPMUPOBAHHOCTb YMEHUI BbIABNATb XapaKTepHble NPU3HAKN MOHATUNA,

yCTaHaBNMBaTb X B3aMMOCBSI3b, UCMOJ/Ib30BaTb COOTBETCTBYOLLNE NOHATUS

npu

ONMCcCaHUN HeoOpPraHMYecKMX BELLLECTB U UX NpeBpaLleHuit;
chopMUPOBAHHOCTb YMEHUIN UCNONb30BaTb XMMUYECKYHO

CUMBOJIUKY NS

cocTaBnenus $OPMYN pgeuecte u YPABHEHUW ypmuueckux PeaKUMA,
cucTemaTmnyeckyro HomeHknatypy (IUPAC) u TpuBManbHble Ha3BaHUSA
OTAE/TbHbIX
HeopraHMYecKux BeLLecTB (yrapHblil ras, yrnekucnbli ras, aMmMumac,
raléHas
U3BECTb, HeraléHas U3BecTb, NMMTbeBas coaa, NUPUT U apyrue);

c(pOpMMPOBAHHOCTb YMEHWI ONpeaensaTb Bal€HTHOCTb U CTEMNEHDb

OKUCNeHus
XUMUYECKNX 3NIEMEHTOB B COeJMHEHNAX pas3/InYHOro CocTaBa, BUj,
XUMUYECKOW
cBSI3U (KOBasieHTHas!, MOHHas!, MeTannyeckas, BogopoaHas) B
COefMHEHUAX, TUT
KPUCTaNIM4Yeckomn peléTKn KOHKPETHOro BellecTBa (aToMHas,
MoOJsieKynsapHas,
MOHHas, MeTannMyeckas), XxapakTep cpefibl B BOAHbIX pacTBopax
HeopraHn4yeckKmnx
COeaNHEHUN;

c(hopMMPOBaHHOCTb YyMEHUA  yctaHaBnAMBaTb  MPUHAANEXHOCTb
HeopraHM4ecKux BeLLEeCTB NO UX COCTaBY K onpeaenéHHOMY Knaccy/
rpynne
coefMHeHMI (NPOCTbie BELLECTBA — MEeTas/bl U HEMETasbl, OKCUAb,
OCHOBaHuS,
KWCNOTbl, aMpOTepHble TMAPOKCUAbI, CONN);

cpOpPMMPOBAHHOCTb YMEHUI pacKpbiBaTb CMbIC/ MEPUOANYECKOTO

3akoHa [.
L. MeHpoeneeBa 1 AeMOHCTPMPOBATb €ro CUCTEMAaTUINPYIOLLYIO,
06 bACHUTENBHYIO
M NPOrHOCTUYECKYH DYHKLMY;

CPOPMUPOBAHHOCTb YMEHUI xapaKTepu3oBaT 3NIeKTPOHHOE CTPOEHMe
b

aTOMOB XMMMYeckux anemeHToB 1~4 nepuogos eprnoanyeckon cycremsi
XnMmnyecknx anementoB [1. . MeHaeneeBa, NCNosib3ys NOHATUSA «S-, p-, d-

3NEeKTPOHHble ~ OPOWTanW»,  «aHepreTMyeckMe  ypoBHU», ~ OGBACHATH
3aKOHOMEPHOCTU U3MEHEHNSA CBOMNCTB XUMUYECKNX SNIEMEHTOB U UX
coeIMHEHNN
no nepuofam u rpynnam lNepuoanyeckon cucTeMbl XMMUYECKNX
anemeHToB [1. U.



MeHpgeneeBa;
Cd)OpMVIpOBaHHOCTb yMeHI/Il7I XapaKkTepusoBaTtb (OﬂMCb|BaTb) O6L|J,V|e

XMMMUYeckne CBOWCTBA HeopraHM4YeCcKuMx BeLLecTB pasIMYHbIX KJ/accoB,
NOATBEPXLaTb CyLW,eCTBOBaHNE reHETUYECKOM CBA3U Mexay
HeopraHM4yecKnmm
BellleCcTBaMM C MOMOLLbHO ypaBHEHMN COOTBETCTBYIOLLMX XMMNYECKNX
peakuum;

cchopMUpOBaAHHOCTb YMeHUs KnaccubunumpoBaTb XMMUYECKNE
peakuumn no
pasfINYHbIM Npu3HaKam (Yncny n cocTaBy pearnpyroLLmx BeLLecTs,
TenaoBoOMy
abdeKTy peakunm, USMEHEHNIO CTENEHEN OKUCIIEHNS 3IEMEHTOB,
06paTUMOCTH
peakuuun, y4acTUIo KaTanusaTopa);

c(pOpMMPOBAHHOCTb YMEHWUI COCTaBNATb YpaBHEHUS peaKLuni
pasINYyHbIX
TWUMNOB, NOJIHblE N COKPALLEHHbIE YpaBHEHUS peaKLMii MOHHOro 06MeHa,
yuynTbiBas

YCNOBUA, NMpPpU KOTOPbIX 3TN peaKunn nayt Ao KOHUa,

CPOPMMPOBAHHOCTb  YMEHUI NpoBOAUTb peakuuu, MoATBepXAaroLme

KayeCTBEeHHbIN cocTaB pasnnyHbIX HEOPraHMYeCKMX BeLLLeCTB, pacno3HaBaTb

OMbITHbIM I'IYTéM MOHDbI, NPUCYTCTBYHOLLKNE B BOAHbIX paCTBOpax
HeopraHN4eCcKunx

BELLECTB;
CPOPMUPOBAHHOCTb  YMEHWUI packpbiBaThb CYLWWHOCTb OKUCAUTENbHO-

BOCCTAHOBUTESIbHbIX peakLuii MocpeacTBOM COCTaB/IEHUS 3/IEKTPOHHOIO
6anaHca
9TUX peakuum;

c(OpPMUPOBAHHOCTb YMEHWNI 06 BACHATb 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW
peakuumn oT pasnnyHbix GakTopoB; XapaKTep CMELLEHNA XMMNYECKOrO
paBHOBecCUs
B 3aBMCMMOCTW OT BHeLlHero Bo3aencteus (NpuHumn Jle WaTenbe);

ChOPMUPOBAHHOCTb YMEHWUN xapakTepn3oBaT XMMUYECKUE MPOLLECCHI,
b
nexatume B OCHOBE NPOMbILLIEHHOMO MNOJly4YEHUS CEPHON KUCOThI,
aMMMaka, a
TakXe coOpMMPOBAHHOCTb NpeAcTaBAEHNN 06 O6LLNX HAYYHbIX
NpUHUMNax un
9KOMOrnyeckmnx NnpobaemMax XMMm4eckoro Nnpon3BoACTBa;
cpOpPMUPOBAHHOCTb YMEHWN MPOBOANTb BbIYUCNIEHUS C
MCrnosib30BaHNEM
MNOHATUA «MaccoBas A0/ BellecTBa B pacTBOpe», 06bEMHbIX OTHOLLEHUI
rasos



NPU XMMUYECKUX peaKLmsiX, MacCbl BeLLLeCTBa UM 06bEMa rasos no
N3BECTHOMY
KOMMYECTBY BELLECTBA, Macce UM 06BbEMY OAHOIO U3 Y4aCTBYHOLNX B
peakumm
BeL,ecTB, TennoBoro adpdekTa peakunn Ha OCHOBE 3aKOHOB COXPaHEHMUS
Maccbl
BeL,ecTB, NpeBpaLLeHNs U coxpaueH%ﬂ aHepruuy,;

c(pOopMNpOBaHHOCTb YMEHNW CObNOAATb NpaBuia Nonb30BaHUA
XUMUYECKON
nocynon n nabopaTtopHbIM 060pYyAOBaHNEM, a TaKXXe npaBuna
obpalleHus C
Belw,ecTBaMmn B COOTBETCTBUM C MHCTPYKLMAMMU NO BbIMNOSIHEHUIO
nabopaTopHbIX

XUMNYECKNX ONbITOB,
CCI)OpMleOBaHHOCTb yMeHMVI NNaHMPOBAaTb U BbIMNOMNHATb XUMUNYECKUN

IAKCrnepuMeHT (pa3no>+(eHV|e nepokcunga sogopoa B npuUcyTcTteBnun
KaTasim3aTopa,

onpenefieHne cpeabl paCTBOPOB BELIECTB C MOMOLbK YHMBEPCAsIbHOro
NHOMKATOPAa, B/IUSTHNE Pas/IMUHbIX PAaKTOPOB Ha CKOPOCTb XMMMUYECKOW
peakuuu,
peakLun NOHHOro 06MeHa, Ka4yecTBeHHble peakLmn Ha cynbdar-,
KapboHaT- U

X/T0pUA-aHNOHbI, HA KaTUOH aMMOHMWS, peLLieHne aKCrepuMeHTabHbIX 3agay
no

TemaM «MeTannbl» u «<HemeTannbl») B COOTBETCTBMM C NpaBuiamm

TEXHUKM

6e30MacHOCTU NpK O6PaLLLEHNN C BeLeCTBaMu U TabopaToOpHbIM
060pyA0BaHNEM,

npeacTaBndTb pe3ysjibTaTbl XUMUYECKOIo 3KCNepnMeHTa B d)opMe 3arncu
ypaBHeHMVI COOTBETCTBYHOLWLUX peaKLI,VIIZ n (bOpMyJ'IVIpOBaTb BbiBOAbl Ha OCHOBE

9TUX Pe3ysbTaToB.;
C(HOPMUPOBAHHOCTb YMEHUI KpUTUYECKM aHANM3MPOBaT XUMUYECKYH
b

MH(OPMALIMIO, nonyyaeMytlo U3 PasHbIX MCTOUYHUKOB (cpeactBa maccoBoi
KOMMYHUKauuu, MIHTepHeT u gpyrux);

CCI)OpMVIpOBaHHOCTb yMEHVIVI CO6J'II-OJJ,aTb npaBusa 3KONOrMYeCcKu

LileniecoobpasHoro noBeAeHUs B 6bITy 1 TPYAOBOW AeATENbHOCTU B LeNsxX
COXpaHeHMA CBOEro 340p0BbA N OKpYXKatoLLen NpupogHoOn cpeabl,
OCO3HaBaTb
OMacHOCTb BO3[1eMCTBUSA Ha XXUBble OpraHn3Mbl onpefenéHHbIX BeLecTs,
noHnmas
cMbicn nokasarens MNAK, nosacHATb Ha NnpuMepax cnocobbl YMEHbLUEHUS U
npenoTBpaLleHns UX BpeLHOro BO34eNCTBMUA Ha OpraHN3M YenoBeKa;

AN 06y4yaroLmxcsa ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM 340POBbS:



yMeHue

NMPUMEHSATb 3HAHUSA 06 OCHOBHbIX AOCTYMHbIX METOAaX NO3HAHUS
BeLecTB U

XUMUYECKUX ABNEHUIA;

ONsi cenbix 1 CNaboBUAALLM OBYHAIOWNXCA: ymenne WCMoNb30BaTh
X

penbedHO-ToYeYHYO cucTemMy o603HauYeHuin J1. bpaiinsa ansa sanucu
XUMUYECKUX

dbopmyn.



TEMATUYECKOE NJ1AHUPOBAHUE

11 KJ1ACC
““ﬂﬁﬂﬁﬁﬁﬁ&ﬁ
| | ‘ INUJ
Nen/n | HauMeHoBaHue pasnenos v Tem KoHTponbHble | MpakTuyeckue
nporpamMmb! Bcero pa6oTbl pa6oTbl
\ Paspen 1. TeopeTuyeckue oCHOBbl XUMUM
CTpoeHune aToMOB. [Nepuoanyeckni
11 3aKkoHu lNeprnoanyeckas cuctema 15
XNMNYECKUX
anemeHToB [1. 1. MeHeneeBa
12 CTpoeHue BewecTBa. MHoroobpasue 9
BeLLLeCTB
1.3 XumMuyeckue peakuum 3 1 1
WTtoro no pasgeny 6,5
Paspen 2. HeopraHmyeckasa XumMusi
2.1 MeTannsbl 3 1
2.2 HemeTtannsbl 4,5 1 1
93 CBSA3b HEOPraHMYEeCKMUX u ]
' OopraHu4ecKux
BeLLLECTB
WTtoro no paspeny 8,5
Pazpgen 3. XumMusa v XXusHb
3.1 XNMUS N XXU3Hb 2




Wtoro no pasgeny

OBLLEE KOJINYECTBO YACOB M0 NMPOIrPAMME




NOYPO4YHOE NMNJIAHUPOBAHUE
11 KNNACC

\ KonuyecTtBo YacoB

n/n

| Tema ypoka

Bcero

KOHTpOsbHbIE
pa6otbl

MNpakTuyeckue
pa6oTbl

HAata

U3yyeHusl

XUMnyeckum anemMeHT. AToMm.

OneKTpOoHHas KoHPUrypaums
aToMoB

0,5

[Mepnoanyeckunm 3akoH n
lNepuogunyeckas cuctema
XUMUYECKNX

anemeHToB [1. 1. MeHpaeneeBa, nx
CBSA3bC COBPEMEHHOMN Teopuen
CTpOeHus

aToMOB

0,5

3aKOHOMEPHOCTU USMEHEHUS CBONCTB

XUMUNYECKUX 3JTIEMEHTOB U UX

COeAWHEHWI No rpynnam 1 nepuoaam.
3HayeHne NepnoanYecKoro
3aKOHa u
CUCTEMbI XUMUYECKUX 3NIEMEHTOB

O.N.

MeHpeneeBsa B pasBUTUN HayKK

0,5

CTpoeHue BeLLecTBa.
Xnmunyeckas

CBS13b, €€ BU/bl; MEXAHU3MDbI
06pa30oBaHNs KOBaNEHTHOM
CBA3MN.

BogopogHas cBA3b

0,5




BaneHTHOCTb.
AneKTpooTpULATENIbHOCTD.

0,5
CteneHb
okucneHus. BelwlectBa
MONEKYNSIPHOIO
N HEMONEKYNAPHOro CTPOEHUS
MNMoHATME 0 gUCNepCcHbIX 05

cucTemMax.
NCTUHHbIE 1 KoNNonaHble
pacTBoOpblI.




MaccoBas 40N BellecTsa B
pacTeBope

Knaccudwmkaums n
HOMeHKnaTypa
HeopraHN4yecKnx CoeAMHEHUN.

[eHeTM4YecKas CBA3b HeopraHN4YeckKux

BeELWECTB, Pa3J/IM4HbIX KJTaCCOB

0,5

Knaccundmkaumnsa XuMmyeckunx
peakLunn B HeopraHM4eCcKom u
opraHuyeckomn

XUMUKN. 3aKOH COXpaHeHUs Macchbl

BELLLECTB; 3aKOH COXPaHEHMS U
npeBpalLLeHns aHeprum npu

XUMUNYECKUX peaKUnNAX

0,5

CkopocTb peakumn. O6paTumble
peakuun. Xummnyeckoe
paBHOBecue

0,5

10

MpakTuyeckas pabota N21.
«BnusiHme pasnnyHbIx hakTopoB
Ha CKOPOCTb

XMMUYECKOWN peakLnum»

0,5

11

dneKTposMTMYecKas
Avccoumaims.
MoHATUE O BOAOPOLHOM
nokasaTene

(pH) pactBopa. Peakuum
MOHHOIO

obmeHa. 'mgponus
OpraHNYecKmx u

HeopraHn4eCkKunx BeLlecTB

0,5




12

OKUCNUTENBHO-BOCCTAaHOBUTESbHbIE
peakumu. NMoHsTUE 06

aNeKTposnmse
pacniaBoB ¥ pacTBOPOB CoJei

0,5

13

KoHTponbHas pa6oTa no
pasgeny
«TeopeTnyeckune OCHOBbI
XUMUUN»

0,5

14

MeTansibl, UX NONOXeEHUE B
lMepunoanyeckon cucteme
XUMUYECKUNX

0,5




anemMeHToB [1. U.
MeHpeneeBa u
0COB6EHHOCTU CTPOEHMS
aTOMOB.

O6wue pursnyeckne CBOMCTBA

MeTaJlJ10B

15

CnnaBbl MeTanioB.

ONEeKTPOXUMUYECKUN pas
HanpsXeHUNn

MeTaJ1J10B

0,5

16

XMun4yeckume CBOMCTBA BaXKHENLLUUX
MeTannoB (HaTpUit, Kanui,
Kanbuun,

MarHui, antoMUHUIA) U UX
cCOoeIMHEHUN

0,5

17

XnMunyeckume cBonMcTBa Xxpoma, Meau u

X COeANHEHUN

0,5

18

XnMnyeckume CBOMCTBA LMHKA,
Xenesa
N UX COegUHEHUN

0,5

19

MNpakTuyeckas pabota N22. "PewweHune

9KCrMnepuMeHTasibHbIX 3aay no teme
«MeTannbi»"

0,5

20

HemeTannbl, UX NOOXXeHune B
Mepuoaunyeckon cncrteme
XuMunyeckmnxanementos . U.
MeHpaeneeBa u

0CO6EHHOCTWN CTPOEHMSI aTOMOB

0,5




21

dusnyeckme cBOMCTBA HEMETASSIOB.
Annotponua HemeTannoB (Ha
npYMepeKncnopoaa, cepbl,
dbochopaun

yrnepopga)

0,5

22

XuMunyeckune cBOMCTBAa
ranoreHos,
cepbl N X COeANHEHUI

0,5

23

XnmMmunyeckue cBOMCTBA a30T3q,
docdopa

0,5




\ U UX coegnHeHnn

24

XuMunyeckune cBOMCTBAa
yrnepopa,
KPeEMHNA N NX cCoeaAuHEHUN

0,5

25

NMpuMeHeHne BaXKHENLLINX HEMETaNNoB
N NX CoegUHEHNI

0,5

26

0606LeHne N cuctemaTm3aLus
3HaAHUK

no Teme «HemeTtannbi».
Bbiuncnenums

No ypaBHEHUAM XUMUYECKUX
peakLunn

N TEPMOXMMUYECKME PACUETDI

0,5

27

MpakTuyeckas pabota N23. «PelueHune

3KCMNepuMeHTaNbHbIX 3a4ay Nno Teme
"HemeTtannbl"»

0,5

28

KoHTponbHas pa6oTa no TeMam

«MeTannbi» nu «<HemeTannbi»

0,5

29

HeopraHuyeckune u
opraHuyeckune
KUcnotbl. HeopraHunyeckune n

opraHn4yeckme ocHoBaHuA

0,5

30

AMboTepHble HeopraHuyeckue u

opraHnyeckume coegnHeHu4.

[eHeTMYecKas CcBA3b
HeopraHn4yeckKunx n

opraHnM4eckumnx BeLecTB

0,5




Ponb xumuun B obecnedyeHumn
aKoJiornyeckon,

31 4 0,5
9HEepreTU4yecKomn un
nuLLeBon 6e30nacHoOCTy,
pasBUTUM
MeaNLMHbI
MNpencTaBieHus 06 06 MX HayYHbIX
32 0,5

npuHUunax rnpoMbli/IEHHOIo

nonyyeHund Ba>KHENLLNX BELLECTB




33 YenoBek B M1pe BELLECTB U 05
mMaTepunanos
34 XuMus 1 300poBbe YenoBeka 0,5
OBLLEE KOJIMYECTBO YACOB MO 17
NMPOIrPAMME




NMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOW OBPA3O0BATEJIbHOWU NMPOIrPAMMBI

11 KJIACC

Kop

npoBepsieMor
)

MpoBepsieMble NpeaMETHbIe pe3ynbTaTbhl OCBOEHUA
OCHOBHOM
ob6pasoBaTesnibHOW NpOrpaMMbl CpefHero obLyero
o6pa3oBaHus

pesynbrara

TeopequeCKme OCHOBbI XUMUH

1.1

BnapeHn CUCTEMOM yymuueckux 3HAHWA, otopasi Bktouae
e T
OCHOBOMONararoLWwme MnoHATUA (XMMUYECKNA  snemeHT, aToM

]

9NeKTPOHHas 060s104Ka aToMa, S-, p-, d-3/TEKTPOHHbIE OpbUuTanu
aToMOB,

MOH, MOJIEKYNa, BaJIeHTHOCTb,3N1IEKTPOOTPULLATENIbBHOCT CTeneH
b, b

OKUCIIEHNSA, XMMUYECKaA CBA3b, MOJ1b, MOJIAPHast Macca,
MOJISIPHbIN

06BEM, kpucTannmyecka PELWETKA, Tunbl XxuMUUeckux PeakLui

f
(okucnuTenbHo- 9K30- U 9SHAOTEpPMUYECK
BOCCTaHOBUTENbHbIE, ne,

peakunn NOHHOIo O6M€Ha), pacTBOpP, 3NEKTPOJINTDI,
HE3NEKTPOJINTDI,

3NIEKTPONINTUYECK AMCCOoLUMaLUS, OKUCNTUTENb, BOCCTAHOBUTE
as nb,

CKOPOCTb XMMWUYECKOW peakLMm, XMMUYecKoe paBHOBECHE);
TEOPUN U

3aKOHbI (TEOPUSI ANEKTPONTIMTUYECKON AnccoLmaumm,
Mepuoanyecknn

3akoH [1.. MeHaeneeBa, 3aKOH COXpaHeHUs Macchbl),
3aKOHOMEPHOCTWN,

CUMBOJIMYECKUI A3bIK XUMUK, HaKTONOrMYeckne CBeAeHUs o
CBOMCTBAX,

cocTaBe nonyyeHun y 6€30NACHOM ycnonb3oBaHK BXKHEMLLNX
) 7

HeopraHM4eCckux selecTB B 6bITy 7 HpaKTquCKOVI
DEeATEJIbHOCTH




ChopMMPOBAHHOCTb YMEHWIA BbIABNATH XapaKTepHble NPU3HaKK
"

B3aNMMOCBA3b N3YyYEHHbIX NOHATUN, NPUMEHATb

1.2 COOTBETCTBYIOLLME
MOHATWA NPU ONUCAHWUKN CTPOeHMs n CBOWCTB HeopraHuuyeck
nx
BELLECTB 1 UX NpeBpaLLeHUi; BbIABNATb B3aMMOCBA3b
XUMUYECKNX
3HAHWA ¢ MOHATMAMM U NpeACTaBNeHUAMM  ApYyru
X
eCTeCTBEHHOHAaY4YHbIX NpegMeToB
BnapgeHve 0CHOBHbIMW MeTOA4aMM Hay4YHOro NO3HaHUA BELLLECTB
1.3 n
XUMUYecKux ABNeHUN (HabnoaeHue, n3MepeHune, 3KCrnepumMeH
T,
MOJENMPOBaHNe)
CchopMMPOBaAHHOCTb YMEHMWI ONPeAeNnsiTb BaIEHTHOCTb U
cTerneHb
14 OKUCJTIEHN XMMWUYECKUX NNIEMEHTOB B COEAUHEHUAXPas/INYHOro
) f
cocTaBa, Bug XVMMWYECKON cpasn (KOBANeHTHas, poHHas
MeTannnJyeckas, BOLOPOAHas) B COEAMHEHMSX, TUN
KPUCTaNIMYeCKOMpPELLETKM KOHKPETHOMO BelecTBa (aToMHas,
MOJEKYIApHas, MOHHasA,MeTanInyeckas)
15 CdhopMnpoBaHHOCTb YMEHUI ONpeaensaTb XxapakKTep cpeabl B
: BOAHbIXpacTBOpax HeOpraHMYeCcKMx coeguHeHN
16 CcdopMupoBaHHOCTb yMeHusl KnaccmduumpoBaTb  xpymmuuecKm

e
peakLMm Mo passiMyHbIM Npu3Hakam (Yncny n coctaBy
pearmpyroLmx

BelecTB TennoBoMy dPPEKTY peakuuu, nsmeHeHuio CTENEHEV

]




OKWUCMIEHUA aniemMeHToB, O00paTMMocTy peakuuu,  yyacTtu

to
KaTanmsaTopa)
ChopMUPOBAHHOCT yMeHW cocTaBnATb ypaBHeHUs PeaKum
b n
1.7 pasfINYyHbIX TUNOB, MOJIHbIE U COKPALLEHHbIE YPaBHEHUA peaKLui
MOHHOro 06MeEHa, YUMTbIBas YCNOBUSA, MPU KOTOPbIX 3TN peakuun
noyT
[0 KOHUa
CdhopMnpoBaHHOCTb YMEHMN MPOBOAMUTL peakLuuu,
noaTBepXxgatowime
1.8
Ka4e€CTBEHHbIU cocTaB pasfiMYHbIX HEOpraHWM4YeckKux BeLecT
B,
pacno3HaBaTb OMNbITHbIM NYTEM MOHBbI, MPUCYTCTBYIOLLME B
BOAHbIX
pacTBOpax HeopraHN4YeCcKux BeLLLeCcTB
CchopMMpOBaHHOCTb YMEHUI pacKpblBaTb CYLLHOCTb
1.9 OKWUCNIUTENBHO-
BOCCTAHOBUTENbHbIX PEAKUMA  nocpeacTom cocTaBfeH
ns
9/IEKTPOHHOro 6anaHca aTUX peakunmn
1.10 Cd)OpMVIpOBaHHOC yMeHVIVI 06DBACHATDb 3aBMCUMOCT CKOpPOCT
. Tb b "
XMMNYECKOWN peaKkumu OT pasfinyHbiX GakTopoB
Cd)OpMVIpOBaHHOCT yM€HI/II7I O6bﬂCHﬂTb XapaKTep CMeLleHun
1.11 b f
XMMWNYECKOro paBHOBECUSI B 3aBUCMMOCTM OT BHELLHErO
BO3eNCcTBuUA
(npuHumn Ne WaTenbe)
2 O6Lan n HeopraHmyeckas XuMus
CchopMMpPOBaAHHOCTb YMEHMUI pacKpbliBaTb CMbICI
Mepunognyeckoro
2.1

sakoHa HO.MN.  MeHpeneeBa 1 pgemoHcTpupoBaTb  ero

cucTeMaTUanpytoLLyto, OObACHUTENIbHYIO 1y mporHocTMyecky
0

OYHKLUMM




2.2

CchopMMpPOBaAHHOCTb YMEHWIA XapaKTepM30BaTb 3NIEKTPOHHOE
CTpoeHue

aToMO XMMuyeckux anemeHtos 1-4 nepuogos lepnoanyecko
B n

cuctem xummyeckux anementos A.W. MeHpeneesa,ycnonbayn
bl

MOHATUSA «S-, p-, 0-3NIEKTPOHHbIE OPGUTANNY, «3HepreTUyYecK
ne

YPOBHM», OGBACHATb 3aKOHOMEPHOCTU WM3MeHeHusi CBOWCT
B

XMMUYECKUX NIEMEHTOB U UX COEAMHEHMI MO Nepuogam u
rpynnam

Mepnognyeckom cUCTEMbl XMMUYECKUX anemeHToB [.U.
MeHnpgeneeBa

2.3

ChopMUPOBAHHOCTb YMEHUI XxapaKTepu3oBaTb (ONMCbIBaTb)
06LLMEXMMMYECKNE CBOMCTBA HEOPraHNYECKUX BELLLECTB
Pas/IMYHbIX K/1acCcoB,

NOATBep)XAaTb CyllecTBOBaHue FeHETUYECKOW cBA3n Mexn
y

HeopraHMyeckMMn BellecTBaMM C  nomoubro  YPaBHEHU
n

COOTBETCTBYHLMX XMMUYECKNX peakLuit

2.4

ChpopMMPOBAHHOCTb yMEHUI ycTaHaBAMBaTb MPUHAANEXHOC
Tb

HeopraHMYecKux BELLLECTB MO UX COCTaBy K onpeaenéHHOMY
Knaccy




(rpynne) coeanHeHu (NpocTble BeLecTBa — MeTasbl 1
HeMeTansbl,0KCUbl, OCHOBAHUS, KUCNOTbI, aMOTepHble
rMAPOKCUAbI, COMN)

2.5

CdhopMUpOBaAHHOCTb YMEHUI NCMOIb30BaTb XMMUYECKYHO
CUMBOJTNKY

ONA COCTaBeHns hopmMyn gewtects 1 YPABHEHUI xyMuyeckux
peakuuit, cuctemaTmyeckyto HomeHknatypy (IUPAC) u
TpuBMasbHble

Ha3BaHW OTAENbHbIX HEOPraHMYEeCKNX BELLECTB (yrapHbii ras
A )

YyrNeKUcnbi ra3, aMMmnak, ralléHasa n3BecTb, HeraléHas
N3BECTb,

NUTbeBas cofa, MMPUT U Apyrue)

2.6

ChopMUPOBAHHOCTb YMEHUI XapaKTepn3oBaTb (ONMCbIBaTh)
06LMEXMMUYECKIE CBONCTBA HEOPraHNYECKUX BELLLECTB
pa3fNyHbIX K1accos,

NOATBEPXAaTb CylLlecTBOBaHMe TEHETUYECKON cBasu  Mexn
y
HeopraHMyeckKMMun BewecTBaMm C  MNomMouwbio  YPaBHEHU

v

n
COOTBETCTBYHOLLUX XUMUNYECKUX peaKLlMVI

2.7

ChopMUPOBAHHOCTb YMEHUI NTAaHMPOBATb M BbIMOJHATD
XMMUYECKUINIKCNEPUMEHT (pa3noXeHne nepokcunaa Bogopoaa
B NPUCYTCTBMUM

KaTtannsartopa, ornpeaesieHne cpenbl pacCTtBoOpoB BeLLeCTB C
NMnOMOLbHO

YHUBEPCAJZIbHOIro MHAUKATOPa, BJIMAHUE Pa3JINYHbIX d)aKTOpOB
Ha

CKOpPOCTb XMMUYECKOW peakuun, peakuun WOHHOro OOMEH
q,

KayecTBEeHHble peakLmu Ha cynbdaT-, KapooHaT- U XJ10pua-
aHWOHbI, Ha

KaTMOH aMMOHWS, peLLIeHMe SKCNepPUMEHTabHbIX 3a4ad no
TeMam

«MeTannbi» 1 «<HemeTannbl») B COOTBETCTBMU C NpaBuIaMm
TEXHUKNOGE30MNacCHOCTM NpK 06paLLeHnm C BELLLeCTBaMU U
nabopaTopHbIM

060pYAOBAHUEM; npeACTaBNSATb  pe3ynbTaThbl XMMunyeckor
o

akcnepumeHT B POPME zanucu YPaBHEHUN cooTBeTCTBYIOLLM
a X

peakuuit 1 popMynnpoBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaToB




2.8

CdhopMMpOBaHHOC yMeHMit COGMIIOAATD mpaBuna MoNb3oBaH
Tb us

XMMMUYECKOM nocyfoi n nabopaTopHbIM 060pyA0BaHNEM, @
Takxe

npaBwia o6palLeHns C BelwecTBaMn B COOTBETCTBUM C
WHCTPYKLUMNAMM

Nno BbIMNOJIHEHUIO na6opaTopr|x XUMNYeCKUnX OonbiTOB

2.9

ChopMMUPOBAHHOCTL  YMEHWN  xapakTepu3oBaTb  XUMUYECKM

e

NpOoLEeCCHI, eXallne B OCHOBE NPOMbILWIEHHOMO NOMYyYeHUs
cepHoOm

KUCNOTbI, aMMMaKa, a TakxXe cpopMUPOBAHHOCTb
npeacTaBneHnii 06

OOWMX HayyHbIX MPUHLMNAX U SKOMorMyeckux Mpodnema
X

XUMNYECKOro nponssoacTtBa

XuUMHUSA U XXN3Hb. PacyéTbl

3.1

CdhopMmnpoBaHHOCTb NpeacTaBAEHNN O XMMNYECKON
COCTaBNAOLLEN

€CTECTBEHHOHAYYH kapTuHbl MUpa, POaM XUMUU B NO3HaAHUU
oun




AABNEHU npupopbl, B GOpMUPOBAHUN \ neHna 1 KynbTypbl
n

JINYHOCTY, €€ PYHKLMOHANBbHOW rPaMOTHOCTH, He06XoaMMON Ans

pPelleHn npaKTUYecKUX 3afad 1 dKonormyecky 060CHOBaHHOT
<] 0]

OTHOLLIEHWSI K CBOEMY 3[J0POBbIO 1 NPUPOLAHON cpeje

ChopMUPOBAHHOCTb  yMEHWI  KpuTUYECKM  aHanM3NpoBa

3.2 b
XMMWYECKYH UH(hOPMaLMIO, MONyYaeMyto U3 pasHbIX
NCTOYHMKOB
(cpeacTBa MaccoBOW KOMMYHMKaLMK, CETb MIHTEpHET 1 apyrue)
CdopmMmnpoBaHHOC yMeHMin cobnofaTb NpaBuna SKONOrMYecK
Tb "

3.3 y
LenecoobpasHoro NoBeAeHus B 6bITY U TPYAOBOW
NeATeNbHOCTU B
LieNIsIX COXPaHEeHUs1 CBOEro 34,0POBbS M OKPY>KatoLLEeN
npupogHom
cpenpbl
OcosHaBaT opnacHocTb BO3AEACTBUA Ha KMBble OpraHMaMm
b bl

3.4 ..
onpefenéHHbIX BeLecTB, NOHMMas cMblicn nokasatens MNAK,
NOACHATb
Ha NpuMepax crnocobbl yMeHbLIEHUS U NPeAoTBPaLLEHNS UX
BPeAHOro
BO3/1eMCTBUS Ha OpraHn3Mm YyenioBeka

CdopmnpoBaHHOCTb  ymeHMiA NPOBOANTb  BbIYUC/IEHUA C
NCMNoNb30BaHMEM NOHATUA «MaCcCoBas [0/A BeLecTBa B
35 pacTBope»,

06bEMHbIX OTHOLLIEHWIA ra30B NPU XMMUYECKUX peakLmsaX,
MacCbIBELLECTBA UM 06bEMaA ra3oB Mo U3BECTHOMY
KONIMYECTBY BelllecTBa,Macce unm o6 bEMy 0HOro 13
y4yacCTBYHOLLMX B peakLMm1 BelLecTs,TensIoBoro adpdekTa
peakLun Ha OCHOBE 3aKOHOB COXpPaHeHWUsi Macchl

BeELWECTB, NpeBpalleHnAa N COXpaHEHNA SHEPTUN




NMPOBEPAEMBIE SJIEMEHTbl COOEP>XXAHUA

11 KNIACC

Koa |

MpoBepsieMblit 3NeMeHT coaepXXaHus

.

TeopeTnyeckume OCHOBbI XUMUU

1.1

XnMUYeckui anemMeHT. AToM. 14po aToMa, U30TOoMbl. INEKTPOHHas
060n104Ka.IHepreTMYeckne ypoBHu, NogypoBHU. ATOMHbIe opbuTany, s-
p-, d-anemeHTbl.0CO6eHHOCTU pacnpefeseHnst 3/IeKTPOHOB MO
op6buTansiM B aToMax 3/1eMeHTOBMEPBbIX YETbIPEX NEPUOLOB.
OneKkTpoHHas KoHUrypaums aToMoB

1.2

Mepnoanyeckni sakoH u lNepunogunyeckasa cucteMma XMMmMYeCcKunx
anemeHToB [1.1.MeHpaeneeBa. CBA3b NepnoANYECcKOro 3akoHa u
Mepuoanyeckon cucteMbixuMmmyeckunx anemenToB [.1. MeHaeneeBa ¢
COBPEMEHHOWN Teopmen CTPOEHNAAaTOMOB. 3aKOHOMEPHOCTU USMEHEHUSA
CBOWCTB XMMUWYECKUX 9N1EMEHTOB MOBPasyeMbIX MU NPOCTbIX U
CIOXHbIX BELLECTB MO rpyrnnamM n nepnopam.

3HauyeHune nepnoany4eCcKoro 3akoHa B pa3BnUTUN HaykKu

1.3

CTpoeHue geujectea. XMMUYECKaa cpasp. BWAbI XMMUYECKOW cps3
n

(KOBaJ'IeHTHaf-l HenondapHaa 1 noJsiapHasd, MOHHaFI,MeTaJ'IJ'IW-IeCKaFl) MOHbI:

KaTUOHbI N @aHNOHbI. MexaHn3Mbl O6pa3OBaHI/IFI KOBasieHTHOM
XUMUNYECKOWN CBA3U

(06MEHHbIN 1 AOHOPHO-aKLENTOPHbIN). BogopoaHas cBA3b

1.4

BaneHTHOCTb. 3ﬂeKTpOOTpVILI,aTeJ'IbHOCTb. CTeneHb OKUCNEHUS

1.5

BelwiecTBa MONEKYNSPHOIO U HEMOJIEKYNIAAPHOIO CTPOEHMUS. 3aKOH
NOCTOSIHCTBAcOCTaBa BelecTBa. TuMbl KPUCTANTMYECKNX PELLETOK.
3aBUCMMOCTb CBOMNCTBA

Bewect oT Tuna KPUCTaA/UTN4ECKO peweTkun. MNoHaTue o AVCMEPCHbIX
B 7z

cuctemax. ICTUHHbIE 1 KONMOMAHbIe pacTBOpbl. MaccoBas fons
BelllecTBa B




pacTeBope

1.6

Knaccudukaumsa HeopraHM4eckux coegmHeHmnin. HomeHknartypa
HeopraHM4ecKmx

BeELWECTB

1.7

XuMuyeckas  peakuus. Knaccnbukaumsa ypumuueckmx Peakuumin g

HeopraHM4YecKom N OpraHNyYecKom XMMMN. 3aKOH COXpaHEHMS Macchbl
BELLECTB,

3aKOH COXpaHeHUA U npespawleHnAa aHeprnm rnpnu XMuMmM4eCcKnx peakumnax

1.8

CKOpOCTb peakuuu, eé 3aBUCMMOCTb OT PasfiInyHbIX pakTopoB

1.9

O6paTnmMble peakuun. Xummuyeckoe paBHoBecue. akTopbl, BAUSOLWNE
HaCoCTOsIHMEe XMMmu4Yeckoro paBHoBecws. MNMpuHuun Jle WaTenbe

1.10

AnekTponuTmyeckasn guccoumnaums. CunbHbie u crabble 3N1eKTPOonTbI.
CpefaBoaHbIX paCTBOPOB BELLECTB: KUCNas, HENTpasbHas, LwenoyHasa.
Peakuuu MOHHOIo

obMeHa

1.11

OKkncnnTenbHO-BOCCTaHOBUTENbHbIE peakunmn

HeopraHunyeckas xmumus

2.1

HemeTtannbl. MNonoxeHne HemeTannos B [lepnognyeckon cucteme
xumMnyecknxanemeHtoB .M. MeHgeneesa n 0CO6€HHOCTU CTPOEHUS
aTomMoB. ®dnamyeckmecBoncTBa HemeTannoB. ANIOTPONNA HEMETaNNoB
(Ha npumepe Kncnopopaa, cepbl,hocdopa v yrnepoaa)

2.2

XUMmnyeckume cBOMCTBA BaXXHENLLINX HeMeTas108 (FaJ'IOI'eHOB, cepbl,
as0Ta,

dochopa, yrnepoga u KPEMHUSA) |  px COeAMHeHWr  (oKcuao
B,

KUC/IOPOACOAEPXKaALl, KUCIIOT, BOAOPOAHbIX COEAUHEHNI). TpuMeHeHM
nx €

BaXKHEMLLNX HEMETAJI0B U UX COeUHEHNI

2.3

MeTannbl. [NonoxxeHne metannos B [lepnoanyeckomn cucteme
xumuyeckuxanemenTtoB [.1. MeHgeneeBa. OCO6€HHOCTM CTPOEHMSA
3NIEKTPOHHbIX 060/104eKaTOMOB MeTansoB. 06uwue pnsmnyeckue
cBoncTBa MeTannoB. CnnaBbl MeTanNIoB.

INEKTPOXUMUYECKUIN PAS HANPAXKEHUN MeTannoB

2.4

XMMUYECKU CBOWCTBA BaXKHeMLWMnx MeTannos (HaTpUi, Kanui, Kanbumi,
e

MarHui, antoMUHUI, LMHK, XPOM, YXeNle30, Meflb) U UX COeAUHEHWUIA.
O6wme

cnocobbl noJsiydeHnA MeTasnsioB. anIMeHeHVIe MEeTaJ1J1I0B B 6bITy n
TEXHUKE

2.5

[eHeTnyeckas cBA3b HeopraHM4yeckKux BewecTB, NpuHagnexalinx K
pa3/INM4YHbIM




XUMUA U XKN3Hb

Ponb XxuMun B o6ecrnevyeHnn aKonorm4eckom, aHepreTMyeckon u

31 NULLLEBON6E30MacHOCTH, Pa3BUTUN MeauLMHbI. [TOHSATUE O Hay4HbIX
MeToAax No3HaHUABELLECTB U XMMUYECKUX peakL it
3.2 MpeacTaBneHnsa 06 o6LLMX HayUYHbIX MPUHLMMNAX NPOMbILLIEHHOMO

nonyyeHund




BaXKHeEMLLNX BeLecTB. YenoBek B MUpeE BELLLECTB U MaTepManos:
Ba)KHenLwwme

CTpouTesibHble MaTepuasbl, KOHCTPYKLUMUOHHbIE MaTepUasbl, KpacKuy,
CTeKno,

KepaMuKa, Mmatepunalibl anA 371eKTPOHUKN, HAHOMaTepuarsbl,
opraHnyeckue 1

MUHepasibHble ya06peHus

3.3

XuMunsi 4 3popoBbe YenoBeka: npasuia UCMOMb30BaHN SleKapCTBEHHbI
f X

npenaparos, NpaBusia 6€30MacHOro UCnob30BaHUA NpenapaToB
ObITOBON XUMUU

B NOBCEAHEBHOW XXN3HU




YYEBHO-METOUYECKOE OBECINEYEHUE
OBPA30BATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUATIbI OJ1 YHEHUKA

Xumus: 11-1 gnacc: 6a30Bblil ypogeHb: YYEOHWK; 5-€  papaHue,

nepepaboTtaHHo [abpuenaH O0.C., OctpoymoB W.I,, Cnagkos C.A.
e

AKuUMOHepHoe 06LecTBO «M3aaTtenbcTBO «[1pocBeLLeHne»

METOAUYECKUE MATEPUAJbI OJ19 YHYUTENA

MeToandeckue nocobus K yuebHuky, KUMbl.

LIN®POBbLIE OBPASOBATEJIbHBLIE PECYPCbl U PECYPCbI CETU

UHTEPHET

YHuBepcanbHasa 6ubnuoteka umhpoBoro ob6paszoBaTeslbHOro KOHTEHTA
(YB LOK), PALL, Yun.py.
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