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Pa6oyass mporpaMMa cpejaHero o6uiero o6pasoBaHUs MO XUMHU
(6a30BbI# YypoBEHb) cocTaBJieHa Ha ocHOBe dejlepasibHOr0 3aKOHA OT
29.12.2012 Ne 273-®3 «06 o6pasosanuu B Poccuiickoit Pepepanum»’,
TpeboBaHUN K pe3yJibTaTaM OCBOEHHS OCHOBHOW 006pa3oBaTe/bHOMU
NporpaMMbl cpejiHero oo61ero o6pa3oBaHUs, Npe/CTaBJeHHbIX B
QdenepaJbHOM TOCYZJApPCTBEHHOM 06pa3oBaTe/JbHOM CTaHJApTe
cpeaHero  obuiero  ob6pasoBaHus?, ¢ yuyéroMm «KoHuemnuuu
npenojiaBaHusi yyebHoro mnpejgMera «XUMHsA» B 00Opa3oBaTesbHbIX
opranusanuax Poccuiickoit ®egepanyu, peaqu3yrolMX OCHOBHbIE
0611e06pa3oBaTe/ibHbIe MPOrPaMMbi»3 M OCHOBHBIX IOJIOXKEHUM
[IpuMepHO# MporpaMMbl BOCIUTAHHUS Y.

1 depepanbHbli 3aKoH OoT 29.12.2012 Ne 273-®3 (pex. ot 16.04.2022)
«06 obpasoBanuu B Poccuiickoit Peneparum».

2 [lpukaz MwuHoGpHayku Poccun ot 17.05.2012 Ne 413 «06
yTBePXKJeHUHN ¢efepabHOTO ToCyJapCTBEHHOTO 06pa3oBaTesbHOTO
CTaHJapTa cpeJiHero obuiero o6pa3oBaHUsI»

3  «KoHumenuusi mnpenojaBaHUs ydyeGHOro nmnpeaMeTa «XUMHSA» B
06pa3oBaTebHbBIX OpraHH3anUax Poccutickoi denepanuy,
peasM3yOLUX OCHOBHBIE 001Lie06pa3oBaTesbHble MPOTPaMMbl» (YTB.
pemwenneM Kositerun MuHnpocBeueHuss Poccuy, MNPOTOKOJ OT
03.12.2019 Ne [IK-4BH).

4 JlpuMepHasi mporpaMma BocnuTaHus (0fo6peHa pelieHreM delepasbHOro
y4e6HO-MeTOAUYEeCKOT0 O00'beJUHEHHUs MO o06leMy o6pa30BaHUIo,
npoTtokoJ oT 02.06.2020 Ne 2/20).



TTOACHUTENBHAS 3ATTUCKA

OcHOBY mnoJAxo/0B K pa3paboTke paboued mporpammbl COO mo
XUMUH, K ONpeJieJIEHUI0 00LIeld CTpaTerud o0y4YeHHs], BOCIUTAaHUSA U
pPa3BUTHSA 00y4YaIOIIUXCS CpeJCTBAaMU y4yeOGHOro npejgmMeTra «XUMHUS»
ans 10—11  kymaccoB Ha  6a30BOM  YpPOBHE  COCTaBUJIHU
KoHIenTyasbHble noJsoxeHuss Pr'OC COO o B3aM006YCI0BIEHHOCTH
LieJiel, cofiep>KaHusl, pe3y/IbTaTOB 00yYyeHUsI M TpeGOBaHUMN K YPOBHIO
MOJATOTOBKH BBINTYCKHHKOB.

B cooTBeTCTBUM C JAaHHBIMU NOJIOKEHUSIMU paboyas mporpamMmma
(0{0]0) (6a3oBhIU YPOBEHB): yCTaHaBJIUBaET o6si3aTesibHOE
(nHBapuaHTHOE) npesMeTHOe cofepKaHue, onpegenseT
KOJINYeCTBEHHbIE U KaueCTBEHHbIE€ ero XapaKTepPUCTHUKHU Ha KaXKIOM
3Tane  U3y4YeHUs  NpeaMeTa, IpeAycMaTpUBaeT  NPUHLMUIIbI
CTPYKTYPUPOBaHUSI COJlepKaHUS U paclpeiejieHUsl ero 1o KJjaccawm,
OCHOBHBIM pasjejaM M TeMaM Kypca; JaéT MpUMepHoe
pacnpepesieHle y4eOGHBIX 4YacoB [0 TeMaTHYeCKUM pasjesam,
peKOMeHJlyeT IMpHU- MEepHYyI IO0C/Ae[0BaTeJbHOCTh H3Y4YeHHUSs
OTAEJNbHBIX TEM Kypca C y4ETOM  MeXNpeAMETHBIX U
BHYTPUNPEAMETHBIX  CBfI3€M, JIOTMKH  y4eGHOro npotecca,
BO3pacTHbIX ocobGeHHocTed  y4yammxca 10—11 kJjaccoB; fAaéT
MeTOJMYeCKyl0 HHTepHpeTaluilo LejJed H3ydyeHUd IpeJMeTa Ha
YpPOBHE: COBPEMEHHbIX IPHUOPUTETOB B CHUCTEME CpeJHEero 0O6Iero
06pa3oBaHUsA, CoJep)KaTeJbHOH XapaKTepPUCTUKM IJIaHUPYyeMbIX
pe3y/ibTaTOB OCBOEHUSI OCHOBHOH 06pa3oBaTe/lbHOW IpOrpaMMbl
cpesHero ob6buiero o6pa3oBaHHA (JMYHOCTHBIX, MeTalpeAMeTHBIX,
NpeJAMeTHBIX), OCHOBHBIX BHU/IOB y4e6GHO-NI03HaBaTeJlbHON
JleITeJIbHOCTH Y4YeHUKa II0 OCBOEHHUIO cofepxkaHusA mnpexamerta. [lo
BCEM  Ha3BaHHBIM  NO3UMLMSAM B  IporpamMme  cobJiroJieHa
npeeMCTBeHHOCTb ¢ [IpuMepHON pa6odell mporpaMMOH OCHOBHOIO
ob111ero oGpa3oBaHUs o  XHUMHH (s 8—9 KJ1aCcCOB
o6pasoBaTeNbHBIX OpraHU3aluii, 6a30BbIi ypOBEHb)>.

5 IlpuMepHass pa6oyas NporpaMMa OCHOBHOro oO6Liero oGpa3oBaHHUs IO
XUMUU (6a30BbIA ypoBeHb) (A5 8—9 KJaccoB 06pa3oBaTesIbHBIX Opra-
Hu3auui) (omobpeHa pelieHUeM ¢GeAepasbHOTO y4eGHO-MeTOJUIYECKOTO
o0 beJUHEHUS 0 061eMy 06pa3oBaHuI0, mpoTokoa 3/21 ot 27.09.2021).



ObLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XMMHUA>»

XumMuyeckoe 06pa303a1—me, noJjiydyaeMmoe BbBIITYCKHUKaMH
cpeAHef/i IIKOJIBI, ABJIAeTCA HEOT'bEMJIEMOU 4acCTbIO Uux

o6paszoBaHHOCTH. OHO  CJAYXUT  3aBeplIAOUIMM  3TaNoM
peasu3anyMy Ha COOTBETCTBYWIIEM €My 06a30BOM ypOBHe
KJIIOUEBBIX  [EHHOCTEH, MNPUCYIIUX  I[eJIOCTHOM  CHUCTeMe

XUMHYECKOro o6pasoBaHHs. JTU LIEHHOCTHU KacaloTCs IMO3HaHUA
3aKOHOB INpHUpoAbl, $OpPMHPOBAaHUS MHPOBO33PEHUs U 0OLIeH
KyJIbTypbl 4eJIOBeKa, a TaKXe 3KOJIOTMYeCKH OOOCHOBAaHHOIO
OTHOIIEHHUS] K CBOEMY 3JI0pOBbI0 U NpPUPOAHOUN cpene. Peanusyercs
XUMHYECKoe o6pa3oBaHHUe  y4alllUXcs cpenHen LIKOJIbI
cpeAcTBaMHM  ydyeb6HOro mnpeaMeTa «XUMUsA», COJepKaHUE U
IIOCTPOEHHE KOTOpOro oIlpejesieHbl B NporpaMMe C Yy4€TOM
crienfiPUKU HAYKU XUMHUH, €€ 3HaYeHUs] B IO3HAHUU NPUPOJbI U B
MaTepHuaJbHOU KU3HU OOIIECTBA, a TAKXKeE C YYETOM OOGIIHUX Lieseit
U TPUHLHUIIOB, XapaKTEpPHU3YIOUIUX COBPEMEHHOE COCTOSIHHE
cucTeMbl cpefiHero o6ujero o6pa3oBaHus B Poccuiickoi
Qepepauyu. Tak, HanpuMmep, nNpu GOpMHUPOBAHHUU COJEPKAHUA
npeaMeTa «XUMHUA» YYTEHbI cjeylollie M10JI0XKeHHUs o0 cieniduke
Y 3HAaYEHUH HAyKU XUMUU:

XuMUA Kak 3JIeMeHT CHCTeMbl eCTeCTBEHHBIX HayK HUIpaeT 0co0ylo
poJib B COBpeMeHHOM LMBMWJIM3allMM, B CO3JaHHM HOBOH 06asbl
MaTepHuaJbHOHU Ky/abTypbl. OHa BHOCUT CBOH BKJIaZ, B GOpMUpOBaHUE
pallMOHAJIBHOTO HAy4YHOTO MBbIIIJIEHUS], B CO3JaHHe 1eJIOCTHOTO
Npe/CTaB/IeHHA 006 OKpy)KalolleM MUpe KaK O eJUHCTBe NPUPOJbI U
yeJsioBeKa, KoTopoe GopMHUpyeTcs B XMMHUHM Ha OCHOBEe IOHHUMaHMUA
BelleCTBEHHOI'0  COCTaBa  OKpYXalolllero  MHpa, OCO3HAHUA
B3aHMOCBSA3M MeX/ly CTpOeHHeM BellecTB, HUX CBOHCTBaMU U
BO3MO>HBIMHU 06JIaCTSIMU NPUMEHEHHUS.

TecHo B3auMOJIeMCTByS C JPYTUMU eCTeCTBEHHbIMH HayKaMH, XUMHUS
CTajla HEeOTbeMJIeMOH YacTbl0 MUPOBOH KYJbTYpbl, HEOO6XOJUMBIM
YyCJIOBUEM YCHELIHOr0 TPyZAa M >KU3HU KaxKJOro 4jeHa ob6lLiecTBa.
CoBpeMeHHas XUMHUSA KaK HayKa cO3WjaTesbHasl, Kak HayKa BbICOKHUX
TEXHOJIOTUH HalpaBJ/leHa Ha pelleHUe TIJ106aJlbHBIX MpobseM
yCTOHYMBOrO  pasBUTHUA  4YejloBeyecTBAa  —  CbIpbe-  BOH,
JHepreTUYecKol, MMUILEBOM, IKOJOTUYECKON 6e30lacHOCTH U
OXpaHbI 3/10pPOBbS.

B cooTtBercTBHUM ¢ 00mMMH UeassMH W npuHounamu COO
cozepxkaHue npenmera «Xumus» (10—11 kaccel, 6a30BbIH YpOBEHD
HM3y4YeHUsI) OpUEHTHPOBAHO NPEUMYLIECTBEHHO Ha OOILEKYJIbTYPHYIO
MOJrOTOBKY OOYYaIOIIMUXCSl, HEOOGX0JUMYH UM JJsl BBIPAaGOTKHU
MUPOBO33pEHYECKUX OPHEHTHUPOB, YCIEIHOTO BK/IIOYEHHS B XU3Hb
conuyMa, NpOJOJKEHUsSI 00pa30oBaHMUA B PA3JMYHBIX 06J1ACTAX, He

CBA3AdaHHbBIX HENTOCPEACTBEHHO C XUMHUEMN.
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CocTaBiAWIIMMU nOpeaMeTa «XUMUsS» SABJSAIOTCA 0a30Bble
Kypcbl — «OpraHudyeckas XxuMusi» U «0O6Iasg U HeopraHu4ecKas
XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJlep>KaHUSI KOTOPBIX
SABJIIIOTCSI OCHOBBI 0©6a30BOM HayKH: CHCTeMa 3HaHUHW 10
HeopraHu4yecko XWUMHUHU (C BKJIOYEeHUEM 3HaHUHW U3 ob6uleil
XHUMHH) U OpraHudeckod xuMmuu. PopMrupoBaHUe JaHHON CUCTEMBI
3HaHUH IpU H3Yy4YEeHUU MpeaMeTa obecleyrMBaeT BO3MOXXHOCTH
paccMOTpeHHsI BCEro MHOTrooOGpa3usl BelleCTB HAa OCHOBe OOIUX
MOHSITHUI, 3aKOHOB ¥ TEOPUH XUMHUHU.

CTpykTypa coZiepkaHusl KypcoB — «OpraHuyeckass XUMHUA» U
«0011as ¥ HeopraHUYecKass XUMHUsI» cOpMUpPOBaHa B IporpaMMme
Ha OCHOBE CUCTEMHOTO MM0AX0/a K U3y4yeHHI0 yue6GHOro MaTepHaja
U 00yCJIOBJIEHA HUCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUK Ha
onpeJieJIEHHbIX TeOpeTUYeCKUX YpoBHAX. Tak, B  Kypce
OpraHUYecKOM XHMMHUU BelllecTBa pacCMaTpPUBAIOTCS HA YpPOBHe
KJIaCCUYEeCKOM TEeOpUU CTPOEHHSI OPraHUYecKUX COeJMHEHUH, a
TakK)Xe Ha YpPOBHE CTepeOXMMHYECKHX U  3JEeKTPOHHBIX
MpeJiCTaBJeHUN O CTPOeHUHU BelecTB. CBejeHHUsI 00 U3y4aeMbIX B
Kypce BellecTBax JAalwTcsAd B pa3BUTHU — OT YIJIEBOJOPOJOB [0
CJIOKHBIX OHOJIOTUYECKH aKTUBHBIX coeJUHeHHUH. B Kypce
OpraHUYeCKOW XMMHUHU MOJYy4YaloT pa3BUTHe COOPMHPOBAHHBIE B
OCHOBHOM LIKOJIe IEpBOHAYaIbHbIE TPE/CTABJIEHUS O XUMHUYECKOU
CBSI3Y, KJAacCU(PUKALMOHHBIX MPU3HAKaX BeIIeCTB, 3aBUCHUMOCTHU
CBOWCTB BEIECTB OT UX CTPOEHHUs], 0 XUMHUYECKOU peaKIL M.

[lon HOBBIM yrjioM 3peHUsI B mnpeaMeTe «XUMHs» 06a30BOTr0
YPOBHSI ~ pacCMaTpuUBaeTCsd MW3yYeHHbIHW B OCHOBHOH  WIKOJIE
TEOpEeTUYEeCKUH MaTepual ¢  (aAKTOJOTHYECKHE CBEJEHHUs O
BeleCTBax M XHUMHUYECKOH peakIuu. Tak, B 4YaCTHOCTH, B Kypce
«O6mas ¥ HeopraHWYecKasgs XUMHsS» Y4allUMCH MPeAOCTaABJSETCS
BO3MOXXHOCTb OCO3HaTh 3HAaYeHHE MEepUOJUYECKOr0 3aKoHa C
00LIEeTEOPETUYECKUX UM METO/I0JIOTHYECKUX MTO3ULUH, IJ1y6Ke TOHATh
HCTOpUYECKOEe H3MeHeHHe (QYHKIUH 3TOro 3akoHa —  OT
06061IarIIEeN 10 0ObSCHSIOEN U TPOTHO3UPYIOLIEH.

EnuHast cucTteMa 3HaHMW O Ba)XKHEWINIMX BeIleCTBAx, UX COCTAaBe,
CTPOEHUH, CBOWCTBAaX M TMNPUMEHEHHUH, a TaKXKe O XHUMUYECKHX
peakuusX, WX CYU[HOCTH U 3aKOHOMEPHOCTSX [MPOTeKaHUs
JomnosiHseTcss B kypcax 10 u 11 kyaccoB ajileMeHTaMHU COJiepKaHus,
HMEIUMHA KYJbTYPOJOTHUYECKHH W TPUKJIAJHON XapakTep. ITHU
3HAHUS CIOCOGCTBYIOT MOHWMAHUIO B3aWMOCBSI3U XHMUM C JIPYTUMH
HayKaMU, PacKpbIBalOT €€ poJib B MO3HABATEJbHON U MPAKTHYECKOU
JleITEeJIbHOCTU 4YeJIOBEeKa, CIIOCOGCTBYIOT BOCIHUTAHUK YBaXKEHHUS K
Mpoueccy TBopYecTBAa B O0JACTU TEOPUU U NPAKTHUYECKUX
MPUJIOXKEHUH XUMHUH, MOMOTAIT BBINYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMbIX Mpo6JieMaX, CBS3aHHBIX C
XUMHEH,



KPHUTHYECKH OCMBICJUBAaTh HHPOPMAIMI0 U MPUMEHATb €€ s
MOMOJIHEHUS 3HaHUH, pelLieHust MHTEJJIEKTYaTbHbIX U
3KCIlepUMeHTaIbHBIX UCCIE0BaTeNbCKUX 334a4. B enom cosepxkaHue
ydyebHOro nmnpeamera  «XUMHs»  JAHHOTO  YPOBHS  U3Yy4YEHUs
OpPUEHTUPOBAHO Ha POPMUPOBAHHE Y YYAL[UXCA MUPOBO33PEHUYECKOU
OCHOBBI /i1 TNOHUMaHUsA GUJIOCOPCKUX HJAeH, TaKUX Kak:
MaTepUaJibHOEe eJUHCTBO HEOPraHUYECKOro M OPraHUYEeCKOro MHUPa,
00yCJIOBJIEHHOCTb CBOWCTB BeEIeCTB HUX COCTaBOM M CTPOEHHUEM,
[I03HAaBAEMOCTb NPUPOJHBIX SIBJEHUN MNyTEéM 3SKCIlepMMeHTa U
pellieHUsI IPOTUBOPEYHUI MeX/ly HOBbIMU GaKTaMU U TeOpeTUYEeCKUMU
MpeANOChIIKAMH, OCO3HAHHE POJIM XUMHUHU B PELIEHUH 3KOJOTHYECKHUX
npo6sieM, a Takxe Npob6eM cOepekeHHUsl IHepreTUYeCKUX Pecypcos,
CbIpbA, CO3AaHHUA HOBBIX TEXHOJIOTUH U MaTepHaJioB.

B nsiane pemieHUd 3a4a4 BOCIIUTAHWA, Pa3BUTUA U COOHUAJIN3allUU
00y4aloIUXCcs NPUHSATble MPOrpaMMoOM MOAXOAbl K OIpefesIeHUI0
colepKaHUsiT U TNOCTPOeHUs  TpeAMeTa  NpeAycMaTpPUBAKOT
dopMuUpoBaHUE Yy y4YaUIUXCS YHUBEPCAJbHBIX YYEOHBIX JEWCTBUH,
HMernux 6a30BOe 3HaAYeHHe AJId pa3JIMYHBbIX BUAOB AeATE/JIbHOCTHU:
pelieHUsi NMpoGJieM, TMOMCKA, aHajJu3a U 06paboTku HHPOpPMALUY,
HEOOXOJAUMBIX [JUI1 [pPUOOpeTeHUs ONbITa MNPAaKTUYECKOM U
HCCJleloBaTe/IbCKON JleATeJIbHOCTH, 3aHMMamwllell BaXXHOe MeCTO B
MO3HAaHUH XMMUHU.

LEAN U 3AAAYM YYEBHOTO MPEAMETA «XMMUA>

B INpaKTHKe IpenoaBaHHUA XHMHHU KaK B OCHOBHOMW, Tak U B

cpe,zmeﬁ mIKoJie, npu onpeaneJjeHnuun coaepmaTeanoﬁ
XdpPaAKTEPUCTUKHU He]’[eﬁ HN3ydeHud npeameTa HallpaBJIEHHUEM
HepBOCTel’IEHHOf/’I 3HAYUMOCTH TPpaaANIHNOHHO HpHSHaéTCH

dopMupoBaHHMe OCHOB  XMMHYeCKOH HayKH Kak  006JacTu
COBpPEMEHHOI'0  eCTeCTBO3HAHMs, [MpPaKTUYECKOW JiesaTeJIbHOCTH
yesioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJabTyphl. C
MeTOJMYeCKOH TOYKH 3peHHs TaKOHW MOAXOJ K ompe/iesleHHI0 Liesel
H3y4eHUs NpeJMeTa sABJISETCS BIIOJIHE ONPaBJAHHbBIM.

CorJyiacHO JaHHOM TOYKe 3peHUs IJIaBHbIMU LeJSIMU U3y4YeHHUS
npeaMmerta «XuMHfA» B CcpeJHeld IIKoJe Ha 6a30BOM YpOBHE
ABJIAIOTCS:
dopMupoBaHUEe CHCTEMbl XHMHUYECKUX 3HAaHHUM KaK BakHeHIleil
COCTaBJISAOLIEH eCcTeCTBEHHO-HAy4YHOW KapTHUHBI MHpPa, B OCHOBe
KOTOpOH JiekaT KJIloueBble MOHATUSA, GyHJaMeHTaJbHble 3aKOHBI U
TEOPUU XUMUH, OCBOEHHE f3blKa HAayKH, YCBOEHUE U INOHHU- MaHHUe
CYLIHOCTHU JOCTYIHBIX 000061eHUHI MUPOBO33pEHYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOPHEH UX Pa3BUTHUS U CTAHOBJIEHUS;



dopMupoBaHUMEe M pa3BUTHE MNPEACTABJIEHUU O HAyYHbIX METOJAaX
MO3HAHUA BEleCTB M XUMHYECKHX peaKlHH, HeoO6XOAUMbIX [Jif
NMpuoGpeTeHUsT YMEHUH OpUEHTUPOBAThCS B MHpe BeIIeCTB U
XUMHUYECKUX SABJIEHUN, UMEIIIUX MECTO B MPUPO/ie, B MPAKTUYECKOU
U NTOBCEJHEBHOM >KU3HU;

pa3BUTHE YMEHUW M CIOCOO0B JesTeJbHOCTH, CBSI3aHHBIX C
HabJ/J0JleHueM U O00bSICHEHHEM XUMHYECKOro 3KCIEepUMEHTa,
coGJII0ZleHreM MpaBUJl 6e30MacHOr0 o6palleHusl C BellecTBaMHu.

Hapsizy c aTUM cojfiepkaTesibHas XapaKTepPUCTUKA 1eJiel U 3a7a4
“3y4yeHUs mpegMeTa B MporpaMMe yTOUHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBHUM C HOBBIMU NPUOPUTETAMU B CUCTEeMe OOIIEro cpej-
Hero o6pa3oBaHus. CeroJHs B MpenoJlaBaHUHW XUMUU B OoJibliel
CTelneHU OTHAAETCA NpeAloYTEeHHE NPAaKTUYECKOM KOMIIOHEHTE CO-
Jep>XaHusA 00y4YeHHUs, OPUEHTHPOBAHHON Ha MO/IFOTOBKY BBINMYCKHUKA
LIKOJIbI, BJIaJlelOlllero He HAOG0pPOM 3HaHUM, a QYHKUMOHAJIbHOHU
rpaMOTHOCTbIO, TO €CThb CINOCOO6AaMHU W YMEHUSIMHU aAKTHUBHOIO
MoJIlydeHUs 3HAaHUW U TNpPUMEHEHUS WX B peaJbHOU >KU3HU [Js
pelleHUs NpaKTUYEeCKUX 3a/1a4.

B a2TOM cBA3M NOpH HU3y4eHHHU IpeaMeTa «XUMHUA»
JOMUHUPYOIlee 3HaYEeHHEe NMPHUOOPETAT TaKHe IeJd U 3aJlayH,
KakK: ajanTtanus oOydJarmUMUXcsd K YCJOBUSAM JUHAMHUYHO
pa3BuBawIierocs Mupa, ¢GOpPMHPOBAaHHE HHTEJIEKTYaJIbHO
pa3BUTOH JIMYHOCTH, roTOBOU K caM006pa3oBaHUIoO,
COTPYAHUYECTBY, CaMOCTOSTEJbHOMY NPHUHATHIO TPaMOTHBIX
pelieHUH B KOHKPETHBIX >XHU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C
Bell[eCTBAMH U UX IPUMEHEHUEM;
dopMupoBaHre y 0Oy4YarOLMUXCA KJIOUYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIeTEHI[MH ), UMEIIINX YHUBEPCAJbHOE 3HAUYEeHHE JIs1 PA3JIUIHbIX
BU/JIOB /[IesITeJIbHOCTH: pelleHus Nnpo6JieM, MOWCKa, aHalu3a U
06paboTKH MHOOPMAILIMH, HEOOXOAUMBIX JIJII IPUOOPETEHUs OIbITA
JleITeJIbHOCTH, KOTOpPasi 3aHMMAaeT BAXKHOE MECTO B MO3HAHUU XUMUH,
a TakXe /I OLEHKU C MO3UIUH 3KOJIOrMYECKOM 6e30MacHOCTH
XapaKTepa BJAUSHUS BEIlleCTB U XUMUYECKUX POLIECCOB HA OpPraHU3M
YyesJI0BEKA U MPHUPOSHYIO Cpeny;
pa3BUTHe TO3HABATE/JbHbIX WHTEPECOB, HHTEJ/JIEKTYAJIbHBIX U
TBOPYECKUX crnocoGHoCTEH 00yYaloINXCS: CIIOCOOGHOCTH
CaMOCTOSAITEJIbHO TMpPUOOpeTaTb HOBble 3HAHUS 10 XUMUU B
COOTBETCTBUMU C ’KU3HEHHbIMHU TMOTPEOGHOCTSIMH, HCHOJIb30BaTh
coBpeMeHHble THGOPMALIMOHHbIE TEXHOJIOTUH JIJISI IOMCKA M aHA/IK3a
y4e6HOW W  HAy4YHO-NOMyJsIpHOW HHOOpMAIUM  XUMHUYECKOTO
coJiep>KaHUs;
dopMupoBaHrMe U pa3BUTHE Yy OOYYAIOIUXCS aCCOIMATHBHOTO U
JIOTUYECKOTO  MBILIUIEHUs], HaOJI0JaTeJbHOCTH, COOPAHHOCTH,
AKKYpaTHOCTH, KOTOpble 0COGEHHO HEOOXOJUMbI, B YACTHOCTH, MPHU
IJIAHUPOBAaHUHU U NPOBEIEHUU XUMHUYECKOT0 SKCIEPUMEHTa;



BOCIHUTAHUE Y O6YYaKIIUXCA YOEXKJEHHOCTH B TyMaHHUCTHUYECKOU
HaANpaBJEeHHOCTH XUMUH, €& BaXHOHM PpOJM B peUIeHUHU
rJo6ajJbHbIX MNpPOGJIeM palUOHAJBHOTO NPHUPOJONOJIb30BaHUs,
MOMOJIHEHUSI  3HEPreTHYECKUX  pPecypcoB M COXpaHEHUA
MPUPOJHOTO paBHOBecCUS; OCO3HaHUs Heob6X0JMMOCTH
6epe>XHOro OTHOUIEeHHUs K MPUPOJie U CBOEMY 3/10POBbIO, a TaKXKe
NpUoOGpeTeHHs ONbITA UCIOJAb30BaHUSA MOJIYYeHHBIX 3HAaHUM JJs
NPUHATHUSA TPAMOTHBIX peEIIeHUH B CUTyalUsX, CBS3aHHBIX C
XHUMHUYECKUMHU sIBJIEeHUsMU. Llen U 3ajjauu M3ydeHUs NpeaMeTa
«XuUMUsI» MOJIYYUJIU NoJpOGHYI0 MeTOAUYECKY0
MHTepHpeTalyio B pasjese NporpaMMbl
«IlstaHupyeMble pe3yJsibTaTbl OCBOEHUsI NMpeAMeTa», 6Jarofaps yeMy
obecrneyeHo 4ETKOe NMpeJCTaBJeHUue O TOM, KaKue 3HAaHUSA U yMeHUs
HMEeIOT NpsIMOe OTHOILIEeHUEe K peasu3allud KOHKPETHOH LieJH.

MECTO YYEBHOIO MPEAMETA «XUMMA»
B YYEBHOM MNJIAHE

B cucreme cpeaHero o6liero o6pa3soBaHUA «XHUMUSI»,
u3ydyaemMas Ha 6a30BOM ypOBHe, IpU3HAHA 06sA3aTeJIbHbIM
y4eOHbIM MPEeIMETOM, BXOASIIUM B COCTaB MpeAMeTHOU 06JacTH
«EcTecTBeHHble HayKu». Y4eOHBIM IJIAaHOM Ha €€ U3y4YeHHe
otBeZieHo 70 y4yeGHBIX 4acoB, nmo 1 yacy B Hegeso B 10 u 11
KJjlaccaX COOTBETCTBEHHO. B TeMaTHyecKOM IJIAHMPOBAaHUU
yKa3aH pe3epB y4eOHOro BpeMeHH, KOTOpOe PEKOMEHAYETCS AJIA
peanusanuu ABTOPCKUX MOJX0/J0B o HCIIO0JIb30BAHU IO
pa3Hoo6pa3HbIX GOpPM OpraHU3anUU yuebHOTOo Ipoliecca.
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TTNAHWPYEMBIE PE3YNbTATbI OCBOEHWSA YYEBHOIO
TIPEOMETA «XUMWS»

®I'OC ycranaBavMBaeT TpeGoOBaHUS K pe3yJbTaTaM OCBOEHHUS
00yYamwIIUMUCS TNporpaMM CpeAHero o6bilero o6pa3oBaHUs
(IMYHOCTHBIM, MeTanpeAMeTHbIM W  IpegMeTHbIM). HayyHo-
MeTO/UYeCKON OCHOBOH /I/isl pa3paboTKH MJIaHUPYeMbIX pe3yJIbTaTOB
OCBOEHUs INporpaMM CpeAHero oO6Iero o6pa3oBaHUS SABJSETCS
CUCTEMHO-JeATeJbHOCTHBINA MOAXO0,

JMMHOCTHbIE PE3Y/IbTATHI

B cooTBeTCcTBUM C CHUCTEMHO-4edATeJIbHOCTHBIM IIOAXOAOM B
CTPYKTYype JIMYHOCTHBIX pe3yJibTaTOB OCBOEHUS MpejMeTa «XUMUI»
Ha ypOBHe cpeJiHero o6uiero o6pa3oBaHUs BblJleJIeHbl CleAylolire
COCTaBJIAOLIHE:

— OCO3HaHUe 00y4aroUMHCs pOCCUHCKOH rpakJaHCKOH
W EeHTUYHOCTHU — FOTOBHOCTHU K CaMOpa3BUTHIO,
CaMOCTOSATEJbHOCTH U CaMOOIpeieIeHUIO;

— HaJIM4YHu e MOTHBALIUHU K o6yqe1—m}0;

— LieJIeHaNnpaBJIeHHOe Pa3BUTHE BHYTPEHHUX yOEXKJEHUHN JUUHOCTHU
Ha OCHOBe KJIIOYEBBIX I€HHOCTEM M MCTOPUYECKUX TpPaAULIMUH
6a30BOM HAyKU XUMHHU;

— TOTOBHOCTb W CIIOCOGHOCTb O6y4YalOLUXCA PYKOBOJACTBOBATbLCHA
B CBOeM JeATeJbHOCTH LeHHOCTHO-CMBICJOBBIMHU YCTaHOBKaMY,
NPUCYLIMMU 1|eJIOCTHOH cUCTeMe XMMHUYeCcKoro o6pa3oBaHus;

— HaJ/IM4yhe  MPaBOCO3HAHHUA  3KOJIOTUYECKOHM  KYJbTYpbl U
CIIOCOGHOCTH CTaBUTh LieJIM U CTPOUTH >KU3HEHHbIe ILJIaHBI.
JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS INpejgMeTa «XHUMHA»

JOCTUralTCcA B  eJWHCTBe y4eb6HOM UM  BOCHHUTaTeJbHOH

AeATeJlbHOCTH Opranusanuu B COOTBETCTBUU c

ryMaHUCTUYECKHUMH, COLIMOKYJBbTYPHBIMH, JYXOBHO-

HPaBCTBEHHBIMM LIEHHOCTAMHM M  HJeaJlaMH  POCCHUHCKOTrO

rpakJaHCKOro o61ecTBa, NPUHATBIMHU B O06LIeCTBE HOPMaMH U

paBUJaMy I[OBeJEHHs], CHOCOOGCTBYIOIIMMHU IpoLiecc caM

CaMOIIO3HAaHMUA, CAaMOPa3BUTHUA W HPABCTBEHHOI'O CTAaHOBJIEHHUS

JIMYHOCTH 06y4aroIIUXCS.

JIMYHOCTHBIE  pe3yJbTaTbl OCBOEHHUs IpegMeTa  «XHUMUA»
OTpakaloT  CcPOPMHPOBAHHOCTL  ONbITAa  IO3HABATEJbHOH U
NPaKTUYEeCKOH JesATeJbHOCTH O00y4yalUUXcsd MO0 peaHd3alUu
NPUHATBIX B 0OLIleCTBE LIEHHOCTEH, B TOM 4YMCJIe B 4acTH:

1. TpaxpaHcKkoro BOCNUTaHUA:

— OCO3HaHHUS 0OYYAIOIIMMUCS CBOUX KOHCTUTYLMOHHBIX IpaB U
06513aHHOCTEHN, YBaXKEHUsI K 3aKOHY U N1PAaBONOPSAJKY;

— IpeJCTaBJeHUs O  COLMaJbHBIX HOpMax W  MpaBuJax
MEXJIUYHOCTHBIX OTHOILEHUH B KOJIJIEKTUBE;



— rOTOBHOCTH K COBMECTHOH TBOPYECKON [esATeJbHOCTH IpPH
CO3MlaHUH  y4eOHBbIX  IPOEKTOB,  peIleHUH  y4eOHbIX U
Mo3HaBaTeJbHbIX 3a/a4, BBITIOJIHEHUH XUMHYECKUX
3KCIIEpPUMEHTOB;

— CIIOCOGHOCTM IMOHMMaTb W MNPUHUMaTh MOTHBBI, HaMepeHHs,
JIOTUKY U apTyMeHTbl JPYTUX NpPU aHa/iu3e pasjMYHbIX BUJIOB
y4eOHOU J1eATeJIbHOCTH;

2. nanMOTMHECKOFO BOCMUTAHUA:

— LUEHHOCTHOr'o OTHOIIEeHHWA K HCTOpPHUYECKOMY U HaydYHOMY
HacJIeJUI0 OTeYEeCTBEHHOU XHUMUY;

— yBakKeHHsl K TIIpolieccy TBopyecTBa B 06J1aCTU TeOpUU U
MNpaKTH4Y€CKOro MnpUuMeHeHHUudA XHWMHH, OCO3HAHHUA TOro, 4YTO
AOCTHXEHHA HAYKHU €eCTb pe3yJbTaT AJIMTEJ/IbHBbIX H&6JHOA€HPII>1,
KPOIIOTJ/IMBBIX 3KCIIEPUMEHTAJIbHbIX ITIOUCKOB, ITIOCTOAHHOI'O Tpy/Ja
Y4€HBIX U IPAKTUKOB;

— HWHTepeca 148 IIO3HaBaTeJIbHbBIX MOTHUBOB B MMOoJIY4YeHUH )51
nocjeAymrlieM aHalu3e HHPopMal Uy O NMePeSOBbIX JOCTHKEHHUIX
COBpPEMEHHOW OTE€YEeCTBEHHOW XHUMUH;

3. [lyXOBHO-HPaBCTBEHHOr0 BOCMMUTAHMUA:

— HPaABCTBEHHOI'O CO3HaHHdA, 3THYECKOIro IOBeAEeHHA,;

— CIIOCO6HOCTH OL€HHWBATb CUTYyallUH, CBA3aHHbIEe C XUMHWY€CKHUMHU
ABJIEHHUAMH, 44 NPpUHHUMATb OCO3HAaHHBEIE peuieHud,
OPHUEHTHUPYACHb Ha MOpaJIbHO-HPAaBCTBEHHBbIE HOPMBI u
IEeHHOCTH;

— TOTOBHOCTH OLIEHUBATb CBOE IIOBeJEHUE U IMOCTYIIKU CBOHUX
TOBapI/II_I_Ieﬁ C HOSI/IL[PIﬁ HPABCTBE€HHbLIX KW IIPABOBbIX HOPM H
OCO3HaHHE l'IOCJ'Ie,Z[CTBI/II\/’I 93THUX IIOCTYIIKOB;

4. ®opMMPOBAHUA KYNbTYPbl 340POBbA:

— IOHMMAaHUA IIleHHOCTeH 310poBoro u 6e3omnacHoro o6pasa »KU3HU;
Heo6XOJAUMOCTU OTBETCTBEHHOI'0O OTHOILIEHHS K COGCTBEHHOMY
du3ryecKOMy U NCUXUYECKOMY 3/I0pPOBBIO;

— co6JiI0JileHus NpaBUJ 6Ge3omacHOro obpallleHUs C BelllecCTBaMH B
6bITYy, IOBCEJHEBHON KU3HHU U B TPYLOBOH [eATEeIbHOCTH;

— IOHUMaHHUA LleHHOCTH NnpaBUJI HMH/VBU/IyaJbHOIO u
KOJIJIEKTUBHOIO  06e30lacHOro  INOBeJeHHsl B  CUTyalUfX,
yrpoXKamuux  3J0pOBbI0 U JKU3HH  JIIOJieH;  OCO3HaAHUA
MOCJAELCTBUN U HENPUATUS BpeJHbIX NPUBbIYEK (YIOTpeOGJeHUs
aJIKOr0J1s1, HAPKOTUKOB, KypeHUsl);

5. TpyaoBoro BOCNUTaHUSA:

— KOMMYHI/IKaTI/IBHOI‘/JI KOMIIETEHTHOCTH B yqe6Ho-
I/ICCJIe,E[OBaTEJIbCKOfI AedATeJIbHOCTH, O6LLLECTBGHHO [M0JIE3HOMH,
TBOp‘leCKOf/i U APYTUX BUAAX AeATEJIbHOCTH;

— YCTAaHOBKHU Ha aKTHUBHO€ y4dCTHE B pelI€eHUHU NNPAKTUYIECKUX 3a4a41
counaanof/i HanpaBJIEHHOCTH (B paMKax CBO€ero Kjacca, I.LIKOJ'IbI);
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6.

WHTepeca K MPaKTUYECKOMY H3yYEeHUI Npodeccuil pasiudyHOro
po/ia, B TOM 4YUCJIe HA OCHOBE NMPUMEHEHUs MpeJAMeTHbIX 3HaHUU
10 XUMUU;

yBaXKeHUsA K TPYyAy, JIIOJAM TpyAa U pe3yJbTaTaM TpPYAOBOU
eI TeJIbHOCTY;

FOTOBHOCTM K  OCO3HAaHHOMY  BbIOOPY  HHJAUBUAYaJbHOMU
TpaeKTOpPUHU 00OpasoBaHUf, Oyaylled npodeccud U peaju3alUU
COOCTBEHHBIX JKM3HEHHbIX IJIAaHOB C Y4YETOM JIMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XHUMHU, UHTEPECOB U MOTPEOHOCTEH
0011eCTBa;

OKONOrn4YecKoro BOCNUTaHUSA:

3KOJIOTUYECKHU 11eJ1ecoO06pa3HOro OTHOUIeHUs] K NpUpoJe, Kak
HCTOYHHUKY CyILleCTBOBAHUA »KU3HHU Ha 3eMJie;

MOHMMaHUsA TIJI00AJIBHOTO XapaKTepa 3KOJOTMYEeCKUX MpobJeM,
BJIUSIHUSI 9KOHOMHYECKUX IPOLIECCOB HAa COCTOSIHME NPUPOJHOMN
U COLlMAJIbHOU Cpebl;

0CO3HAHUSI HEO6XOJUMOCTH HCIO0JIb30BaHUSA JOCTHXKEHUNW XHUMHUH
JJisl pellleHHWs BONPOCOB pPAallMOHAJbHOIO NMPUPOJOINOJIb30BaAHUL;
aKTUBHOI'O HENpUATHUA [eHUCTBUH, NPUHOCALIUX BpeJ OKpYy»Kalo-
men NPUPOAHOM cpene, yMeHUs IIPOrHO3UPOBAThH
Heb6J1aronpUsATHbIE 3KOJIOTHYECKHEe NoCJIe[iICTBUS
NnpeAINpPUHUMAEMBbIX JeHCTBUH M NpeAOTBpAIlaTh UX;

HaJIMYMSA PA3BUTOrO 3KOJOTUYECKOr0 MBIIJIEHUs, IKOJOTHIYEeCKON
KYyJIbTYpBI, ONbITA AesTeJIbHOCTH 3KOJIOTHYECKOM
HallpaBJIE€HHOCTH,  YMeEHHUs PYKOBOZCTBOBATbCA HMH B
MMO3HABaTeJbHOW, KOMMYHHUKAaTHUBHON M COLMAJbHON NpaKTHKe,
CIOCOGHOCTH U yMEHHS aKTHUBHO NPOTUBOCTOATH HJI€0JIOTUHU
xemodobuu;

7. LleHHOCTM Hay4yHOro NO3HaHUA:

chopMUPOBAHHOCTHU MHPOBO33pEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YyPOBHIO pa3BUTHUS HAYKH M OOIeCTBEHHOU
MPaKTHKH;

MOHUMaHUSA ClelUOUKHA XUMHHU KaK HAyKH, OCO3HAHUs e€ poJiv
B  GOpPMHUPOBAHUK PALMOHAJBHOTO HAYYHOTO  MBILLJIEHHUS],
CO3JJaHUM I11eJIOCTHOTO NpeACTaBJeHHUsI 00 OKpYyXKawIleM MHpe
KaK O eIUHCTBE MPUPOJbl U YeJIOBEKa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEHN M pellleHUU NMPo6JeM COXpaHEeHUs] MPUPOJHOTO
paBHOBeCHS;

yOEX/IEHHOCTH B 0COOOM 3HAYMMOCTU XMUMHHU JJIsI COBpeMEeHHOU
UMBUJIM3ALHUHU: B €€ TYMaHUCTUYECKOW HAMPaBJIEHHOCTH U BAXKHOU
POJIM B CO3J]JaHUU HOBOM 6a3bl MaTepUaIbHOU KYJbTYPhl, pelliIeHUH
rj06a/bHBIX NPOGJIEM YCTOWYMBOTO pPa3BUTUSL YeJOBedYeCcTBA —
CbIpbEBOM, 3JHepreTUYecKOW, NHILEBOM M  3IKOJOTHYECKOU
0€e30MacHOCTH, B Pa3BUTHUU MeJUIIUHbI, 00€CIeYeHUU YCIO0BUU
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YCHEIIHOro TPy/ia U 3KOJOTUYeCKH KOMGOPTHOU KU3HU KKAOTO
4yjieHa 06I11eCcTBa;

€CTEeCTBEHHO-HAayYHOW TIpPaMOTHOCTH: I[OHHWMAaHHUS CYIIHOCTH
METO/Z0B MO3HAaHHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOGHOCTH HUCHOJIb30BaTh MOJIydyaeMble 3HAHUSA [AJs aHaIU3a U
00'bSICHEHUSI SIBJIEHUM OKpYXKalolero MUpa U NPOUCXOJSAIIMX B
HEM M3MeHeHUH; yMeHUs JeslaTb 060CHOBaHHbIe 3aK/JII0YEeHHUs Ha
OCHOBe HayyHbIX (aKTOB U HMEIOIUXCS [JAaHHBIX C IeJbl0
M0JIy4YeHUs1 JOCTOBEPHBIX BbIBO/IOB;

CIIOCOGHOCTH CaMOCTOSITEJIbHO UCI0JIb30BAaTh XUMUYECKH e 3HaHUSA
JUIs1 pellieHus TPo6JIeM B peaslbHbIX )KU3HEHHBIX CUTYyalUsX;
WHTepeca K MO3HAaHUIO U UCCe0BaTeNbCKON JesaTe/lbHOCTY;
FOTOBHOCTH U CIIOCOGHOCTU K HENpPepPbIBHOMY 0O6Gpa30BaHUI0 U
camM006pa30BaHUI0, K aKTUBHOMY MOJIYYeHHUIO HOBBIX 3HAaHUM IO
XUMHU B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTAMUY;
WHTepeca K OCOGEHHOCTSIM TpyJa B pasjuyHbIX cdepax
npodeccuoHaJbHOU AesATebHOCTH.



METANPEAMETHbBIE PE3Y/IbTATHI

MeTanpesMeTHble pe3y/bTaThl OCBOEHUsI y4yeOHOro mnpeaMeTa
«XUMHusI» Ha YPOBHE CpeJlHEr0 06lIero o6pa3oBaHUs BKJKYAIOT:
3HayuMble JJi1 GOPMUPOBAHUA MHUPOBO33pPEHUA OOYYAIOIUXCA
MeXIAUCLUIIJIMHApHbIEe (Mexxnpe/iMeTHBbIE) o6GleHay4YHble
MOHATHSA, OTpa)Karollje 11eJIOCTHOCTh Hay4YHOM KapTHUHBI MHUpa U
crienfidrUKy MeTOJIOB NO3HAHMS, UCIOJb3YEMbIX B eCTEeCTBEHHBIX
Haykax (MaTepHusi, BelLeCTBO, SHePrus, AiBJIeHHe, IPOLLecc, CUCTEMA,
Hay4HbIX QaKT, NpPUHLUI, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HcClAe[0OBaHUe, HaOJOJeHHe, U3MepPeHUe, SKCIIEPUMEHT
U [p.); yHUBepcajbHble YyuyeOGHble JelcTBUsA ([O3HABaTeJ/bHBIE,
KOMMYHUKaTUBHBIE, pery/isiTUBHbIE), oGecrneyrBarlye
dopmupoBaHue GYHKIHMOHAJbHOU T'PAaMOTHOCTH U COIMAJIbHOM
KOMIIETEHIUU 006y4YaroLMXCS; CIIOCOOHOCTh  0OYYaKIIUXCS
HCII0JIb30BaTh OCBOEHHbIE MeX/AUCLUUILJINHAPHBIE,
MHUPOBO33peHYECKHe 3HAaHWsS W YHUBepcaJlbHble y4ebHbIE
AeHCTBUA B I03HABaTEeJIbHOW U COLlMaJbHOM NNpaKTHKE.
MeTanpeaMeTHbIEe pe3yJibTaThbl OTpPaXKawT OBJIaJieHUE
YHUBECAJIbHbIMHU y4eOHbIMHU Mo3HaBaTeJbHbBIMH,
KOMMYHUKATHUBHBIMU U PETrYAsTUBHBIMU JeHCTBUSIMU.

Ognnaoenue YyHUBepCAIbHbIMU YUCOHBIMU
NO3HABAMEIbHBIMU OCUCMEUAMU:

1. Ba3oBbIMY NOrMYECKUMU AeUCTBUAMM:

— €aMoCTOATEeJbHO GOPMYJIUPOBATh U AKTYaJIU3UPOBATH NPOGJIEMY,
BCECTOPOHHE €€ paccCMaTpPUBATh;

— omnpefessiTb 1eJId [JIeITeJbHOCTH, 33jaBas MapaMeTpbl U
KpUTEPUU 170:4 JOCTWKEHUS, COOTHOCHUTbD pe3yJbTaThl
JleITEeJIbHOCTH C IOCTABJIE€HHBIMHU LIeJISIMU;

— WCIO0JIb30BaTb MPH OCBOEHHWM 3HAaHUH NPUEMBI JIOTUYECKOTrO
MBIIIJIEHUSIT — BbIJIeJIATh XapaKTepHble MPU3HAKU MOHATHH W
yCTaHaBJIMBATb UX B3aMMOCBSI3b, HCII0J1b30BaTh
COOTBETCTBYIOI[ME TMOHATHUA JJsd  OOBSACHEHHS] OT/HAeJbHbIX
dakToB U sBIEHUN;

— BbIOMpATb OCHOBaHHUS U KPUTEPUU MJsA KJacCUUKAIMK BEIIECTB
U XUMUYECKHUX peaKIHi;

— yCTaHaBJIMBAaTb MNPUYUHHO-CJEACTBEHHbIE CBSI3U  MEXAY
U3y4aeMbIMU sIBJIEHUSIMH;

— CTPOUTD JIOTHYECKHE pACCYyKAeHUsT (MHAYKTHUBHBIE, IeAYKTUBHbIE,
M0 aHa/IOTHH), BbISBJSATh 3aKOHOMEPHOCTH W MPOTHUBOpPEYHsT B
paccMaTpUBaeMbIX  SIBJIEHUAX, (POPMYJHUpPOBATHL BBIBOJbI M
3aKJII0YEHUS;



NpUMEHATb B IIpolecce IO03HAHHWA HCIIOJb3yeMble B XWUMHWHU

CUMBOJIMYECKHE (3HakoBBIE) MOJleJIM,  Npeo6pa3oBbLIBATH
MoOJleJIbHble TpEeJCTaBJEHUST — XUMHUYECKHH 3HakK (CHMBOJI)
3JieMeHTa, XHUMHYecKas ¢opMyJia, ypaBHEHHE XUMUYECKOH
peakuuy — TpU pelleHUH Y4eOHbIX I03HABAaTeJbHBIX U

NMPaKTHUYECKUX 3ajay, NMPpHUMEHATDb Ha3BaHHBbIE MoJeJ/IbHbIe
npeacraBJieHUd  OJIAd BbIAABJIEHUA XapaKTepHbIX IPHU3HAKOB
HN3y4aeMbIX BeleCTB U XUMHYECKUX peaKuuifl;

2. bazoBbIMM uccnegoBaTeNnbCKUMU OENCTBUSAMM:

BJIal€eTb OCHOBaAMH METOJOB HAY4YHOI'O IIO3HAHHWA BelleCTB U
XHUMUYECKHUX peaKLuii;

dopMysupoBaTh LieJM U 33Ja4d HCCJIeJJ0BaHMs, HUCIOJIb30BaThb
MoCTaBJIEeHHble U CaMOCTOSITEJNbHO CHOPMYyJTUPOBAaHHbIE BOMPOCHI
B Ka4eCTB€ MHCTPYMEHTA II03HaHUA U OCHOBbI JJ1d Cl)OpMI/IpOBaHI/IH
TUunoTe3bl o IpoBepKe NMpaBHUJIBHOCTH BbICKA3bIBa€MbIX
CYXJeHNH;

BJIaAETh HaBbIKaMH CaMOCTOATEJIBHOTI O IIJIAHUPOBAHUA 148
npoBegeHHUdA Yy4YEeHHU4YEeCKHUX 3SKCII€EpHMMEHTOB, COBEPUIEHCTBOBATH
yMeHHUsl HaOJo[aTh 3a XOJOM IIpOlecca, CaMOCTOSITEJNbHO
MPOTHO3UPOBATh €ro pe3yjbTaT, GOpMyJHpPOBaTL 00OOLIEHUSA U
BBIBO/Ibl OTHOCHTEJIbHO JOCTOBEPHOCTH pe3yJIbTaToB
HCCJ1eIOBaHMs], COCTABJAATh 0600CHOBAHHbBIN OTYET O NpoJeslaHHON
pabore;

npuobpeTaTb  ONBIT yYeHHYECKOW  HCC/Ie0BaTeJbCKOH U
NPOEKTHOW  JeATeJbHOCTH, MNpPOABJATb  CIHOCOGHOCTH U
FOTOBHOCTb K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pelleHHus
NpaKTHYeCKUX 3a7a4, NPUMEHEHWI0 pasJWYHbIX METOJ0B
MO3HAHUS;

3. Mpuémamu paboTbl ¢ MHopMaLmen:
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OPUEHTUPOBATbCA B Ppa3/JIMYHBIX HCTOYHMKAX HHPopMauuu
(HayyHO-nonyJ/IipHas JiMTepaTypa XHUMHYECKOIO COJiepKaHus,
cIpaBoYHble MoOcCo6Usl, pecypcbl MHTepHeTa), aHa/JU3HUPOBATH
vHOpMaLUI0 pasJH4YHbIX BHAOB U JopM IpejcTaB/IeHus,
KPHUTHYECKHU OLleHUBATh eé JlOCTOBEPHOCTD U
HEeNpOTHUBOPEUYUBOCTD;

$opMyIMpOBaTh 3aNpOChl U NPUMEHSTh Pa3/IMYHble METOAbI IIPU
MOMCKe U 0T6GOope MHGOpPMALKH, HEOOXOAUMOM [Jisl BHINOJHEHUs
y4e6GHbBIX 33/1a4 ONpeieIEHHOTO THUIIA;

npUoGpeTaTh OIIBIT HCIOJIb30BaHUs MHPOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUH M PA3JIUYHBIX IOHUCKOBBIX
cucTeM;

CaMOCTOSITEeIbHO BBIGUPATH ONTUMAaJIbHYIO dopmy
npejcTaByeHUuss UHGopManuu (cxeMbl, rpadUKH, JUArpaMMBbl,
TaGJIMIbI, PUCYHKH U T. I.);



— WCHO0JIb30BaTh HAay4YHbIA SI3bIK B KayeCTBe CpeACTBa Npu paboTe
C XUMHUYECKOW uHOopManyed: MNPUMEHATH MeXIpeAMeTHbIe
(dusuueckue M MaTeMaTU4YeCKHEe) 3HAKU U CUMBOJIbI, GOPMYJIHI,
a66peBUATYPHI, HOMEHKJIATYPY;

— WCNO0JIb30BaTb M NpPeo6pa30oBbIBATH 3HAKOBO-CUMBOJIMYECKHE
CpeJCcTBa HarJISLTHOCTH.

Ognadoenue yYHUBEPCANbBHBIMU KOMMYHUKAMUGHBIMU
oeticmeuamu:

— 3ajJlaBaTh BOIPOCHI IO CYIIECTBY OOCY»KJaeMOW TeMbl B XoJe
Juasiora u/Wau AUCKYCCUH, BbICKa3blBaTh UJeH, GOpMyIUpPOBaTh
CBOM TpeJJIOKEHUs] OTHOCHUTEJbHO BBINOJHEHUS NpeJJoKeHHOH
3a/a4y;

— BBICTYIIaTb C Mpe3eHTallUel pe3yJbTaTOB I03HaBaTeJbHOU
AesaTeJbHOCTH, NMOJYYEeHHbIX CaMOCTOSITEJIbHO UJIW COBMECTHO
co CBEpPCTHUKAMU npu BbINOJIHEHUH XUMUYECKOT0
3KCIIEPUMEHTA, NpPaKTH4YeCKOW paboThkl MO HCCAEA0BAHUIO
CBOMCTB M3y4aeMbIX BeUIeCTB, peaJu3alui y4e6HOro NpoeKTa 1
dopmysMpoBaTh BbI- BOJbl MO pe3yJbTaTaM I[POBEJEHHBIX
UCCIeJOBAaHMHA NOyTEM COrJIaCOBaHMs IMO3WLKWU B  XOJ€e
06CyKIaeHUs u obMeHa MHEHUSMU. Osnaoenue
VHUBEPCANLbHBIMU — PEYIAMUBHBIMU  0CHUCHBUAMU:

— CaMOCTOSATEJbHO  I[UJIAHUPOBAaTb M  OCYIIECTBJATH  CBOIO
M03HABATeJbHYIO0 [eTeJbHOCTb, ONpenessisi e€ LeJud U 3a4ayy,
KOHTPOJIMPOBAaTb U IO Mepe Heo6XOAMMOCTH KOPPEKTUPOBATH
npejJiaraeMblil aJfOPUTM JAEHWCTBUU NPHU BBINOJHEHUU YYEOHBIX U
HUCCIeJ0BAaTEe/IbCKUX 3ajlad, BbIOMpaThb Haubosiee 3PEKTUBHBIN
Ccrnoco6 WX pelleHdusl C Y4YETOM NOJydYeHUs] HOBBIX 3HAHUU O
BelLeCTBaX U XUMHUYECKUX PeaKIUsX;

— OCYILECTBJISITb CAMOKOHTPOJIb CBOEH [IeITeJbHOCTU Ha OCHOBE
caMOaHaJn3a U CaMOOLEHKH.

NMPEAMETHBIE PE3Y/IbTATbI

[IpeaMeTHble pe3yJbTaTbl OCBOEHUS MPOrpaMMbl CpeJHEro
06111ero 06pa3oBaHuUs 10 XUMHUU HAa 6a30BOM YPOBHE OPHEHTHUPOBAHDI
Ha ofecreyeHHe NpeUMyIlIeCTBEHHO o061eo6pa3oBaTeJbHON U
00IleKyJIbTYPHOU MNOArOTOBKM oOy4awiiuxcsa. OHM BKJIIOYAIOT:
cnenuduyeckue s ydyebHOro Imnpeamera «XUMHUSA» HaydHble
3HaHU4,

YMEeHHUdA H CITOCO6bI ﬂel‘/JICTBI/II‘/JI II0 OCBOEHHIO, HWHTepnpeTrTauunu H
npeo6pa3OBaHmo 3HAHUH, BUAbl [AeATEeJbHOCTH IO IMOJYy4€HHIO
HOBOI'O 3HaHHUA W NPHUMEHEHHUIO 3HaHUU B pPa3JIM9YHBIX y‘{E6HbIX u
peasibHbIX »HW3HEHHBbIX CHTyalludX, CBA3aHHbIX C XxuMuen. B
nporpamme InpeamMeTHbie pe3yJjbTaTbl IMNpeACTaBJ€Hbl II0 TroJgaM
HU3y4eHHUA.



10 KNACC

[IpeaMeTHbIe pe3yJsbTaTbl OCBOeHUs Kypca «OpraHuuyeckas

XUMHUA» OTpPAXKAKT!:

1)

2)

3)

4)

5)
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chopmuposanHocme npedcmaegneHuil: o XUMHUYECKOH
COCTaBJIsAIOIEN ecTeCTBEHHO-HAayYHOM KapTHUHBbI MHpPA, PpOJH
XUMHUHA B T[O3HAaHUM SBJIEHUHW NpPUPOJbl, B (POPMUPOBAHUHU
MBILUJIEHUST W KYJbTYpbl JIMYHOCTH, €€ (QYHKIHOHAIbHOMN
rpaMOTHOCTH, HEOOXOAMMOM JJIs1 pelleHrs] MPaKTUYEeCKUX 3aa4
1 9KOJIOTMYeCKU 060CHOBAHHOTO OTHOUIEHHS K CBOEMY 3/J0POBbIO
Y IPUPOJIHOH cpejie;

61a0eHue CUCTEMOM XUMHYECKUX 3HaHUH, KOTopas BKJIIOYAET:
OCHOBoOTIOJIAralolie TMOHATHA (XUMHUYECKUNH 3JIeMEeHT, aToM,
3JIeKTpOHHass 060Ji0YKa aToOMa, MOJIeKyJla, BaJIeHTHOCTb,
3JIEKTPOOTPULIATENbHOCTb, XHUMHUUYECKasl CBS3b, CTPYKTypHas
dopmysa (pasBépHyTas U COKpalléHHas), MOJIb, MOJIIpHas
Macca, MOJSIPHBbIN 06'bEM, YIJIepOJHBIN cKesleT, PyHKIMOHATIbHasA
rpymnmna, pajgukalj, H30MepHus, U30Mepbl, TOMOJIOTUYECKUH DS,
FOMOJIOTH, VIJIEBOAOPOAbI, KHUCJIOPOJ- U a30TcojepiKalire
coeJUHEHUs, MOHOMep, TMOJIUMep, CTPYKTYpHOe  3BEHO,
BBICOKOMOJIEKYJ/ISIPHBIE COeJUHEHHSI); TEOPUU U 3aKOHBI (TeopHus
CTpOeHUd oOpraHuyeckux BemecTB A. M. bByTiepoBa, 3akoH
COXpaHEeHHUSsI MaCChl BEIeCTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH
SI3bIK XMMWH; MUPOBO33pPEHYECKHE 3HAHUS, JIeXalllie B OCHOBE
MOHWMAaHUSA MPUUUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUH,
dakTosI0TNYECKHE CBEJIEHHUS O CBOMCTBAX, COCTABE, MOJYIYEHUH U
6€e30MacHOM  HCHOJIb30BAaHWHM  BAXKHEUIIMX  OPraHHUYECKUX
BELIECTB B OBITY U MPAKTHUUYECKOH JeATeJIbHOCTU YeJIOBEKa;
chopmupogannocmo ymenutl 6bis611ms XapakKTepHble MPU3HAKHU
MOHSAATHUH, YCTAHABJWBATb HWX B3aWUMOCBS3b, UCHOIL3068AMb
COOTBETCTBYIOIIHE MOHSATHS IPU ONMHUCAHUHN COCTABA, CTPOEHUS
Y MpeBpalleHUu OpraHn4eCcKux coeJUHEeHUH;
chopmupogannocms  yMeHuil  UCNOAb306aMb  XUMHUYECKYI0
CUMBOJIMKY [JJIS COCTaBJIEeHHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOM) GOPMYyJT OpraHUYECKHUX BEIEeCTB
U YpaBHEHUN XUMHUYECKUX PeaKLUH; uzeomaseiuséams MOAEeIn
MOJIEKYJl OpPraHUYeCKHX BelleCTB /I WJIJIICTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUSI;
chopmuposannocms ymMeHull yCmMaHagiueams TMPUHAJJIEKHOCTb
M3y4YeHHbIX OPTaHUYECKUX BEU[ECTB 10 UX COCTABY U CTPOEHUIO
K OIpeJleIEHHOMY KJaccy/Tpynne coejiHeHUH (yrJie- BOOPO/bI,
KUCJIOPOJ- u a3o0TcoJepKalire COeJIUHEeHUs,
BbICOKOMOJIEKYJISIDHbIE CoeIMHEHUs);



6)

7)

8)

9)

10)

11)

12)

13)

dasamb VIM Ha3BaHUs 10 CUCTEeMaTHYeCKOW HOMeEHKJaType
(IUPAC), a TakXe TNPUBOAUTH TpUBUAJbHbIe Ha3BaHUS
OT/ZeJIbHBIX OpPraHUYeCKUX BelllecTB (3TUJIeH, MNpPOIMUJIEH,
aleTHJIeH, 3TUJIEHTJIMKOJIb, TJIMLLepUH, ¢peHoJl, dopMaibaerus,
aueTanbJeru/, MypaBbUHas KHCJI0TA, YKCYyCcHas KHCJOTA,
oJIEMHOBasi KHWCJIOTA, CTeapuHOBas KUCJO- Ta, TIJII0KO3a,
$pyKTO32a, KpaxMmaJ, eJJII0J103a, TJIUIHH);

chopmuposannocms ymenusi onpedeisimb BUJbl XUMHUYECKOU
CBSI3U B OpraHUYeCKUX coeJUHEeHUsIX (OJJMHApHbIe U KpaTHbIE);
chopmuposannocms ymeHusi npumensms IOJIOXKEHUs TeopUuH
CTpOEeHUs opraHudeckux BewecTB A. M. bytTiepoBa a4
00'bSICHEHUS] 3aBUCHUMOCTHU CBOMCTB BeIeCTB OT UX COCTaBa U
CTpOEeHUsl; 3aKOH COXpaHEeHHs MacChl BEILLECTB;
copmuposannocme yMmenui Xapaxmepuzo8ambu COCTaB,
cTpoeHUe, ¢uU3UYEeCKMe W XUMHYECKHEe CBOMCTBA TUIUYHBIX
NpeACcTaBUTeNeN pPa3UYHBIX KJACCOB OPraHUYEeCKHX BellecTB
(MeTaH, 3TaH, 3TWJIEH, NpPONUJIEH, aleTHJeH, OyTagueH-1,3,
MeTu6yTaaueH-1,3, 6eH30J, METAHOJI, 3TAHOJI, STUJIEHTJIUKOJIb,
rauLepuH, ¢eHos, aleTanbJeru], MypaBbUHas W YKCycHas
KHUCJAOThI, TJIIOKO33a, KpaxMaJs, IeJJl0J1033, aMHHOYKCYCHas
KUCI0TA); WilloCcmpuposams TEHETHYECKYI0 CBS3b MEX/Ay HUMH
YPAaBHEHUSMH COOTBETCTBYIOIIMX XWUMHWYECKHX peakUUH C
HCII0JIb30BaHUEM CTPYKTYPHBIX GopMyJI;

chopmuposanHocmy  YMeHUs  Xapaxkmepu3oeams  HWCTOYHHUKHU
yrJIeBOJOPOJHOr0 cblpba (HedTb, NPUPOJHBIN Tras, yroJsb),
crocobbl UX INepepaboTKHM M IpaKTUYeCKOe IpUMeHeHUe
NIPOAYKTOB IlepepaboTKy;

chopmuposanHocmy  yMeHuli  npoeooumdv  BBIYUCJEHHA IO
XMMHUYECKHMM ypaBHeHHUSAM (Maccel, 06bEMa, KOJIMYeCTBa
HWCXOJHOTO BelecTBa WJH NPOAYKTA PeaklMy MO U3BECTHbIM
Macce, 06'b€My, KOJUYECTBY OJHOIO M3 MCXOJHBIX BeIleCTB
WJIM IPOJAYKTOB PeaKLUH);

chopmuposannocms yMmeHuil 61adems CUCTEMOW 3HAHUH 00
OCHOBHBIX MeTOJaX Hay4HOTO IO3HAaHHUfA, MCIOJb3yeMBbIX B
XAMHUHM TpPU HU3YYeHUHM BeIlleCTB U XHUMHYECKUX SBJIEHUU
(HabsromeHHe, H3MepeHHe, 3KCIIepUMEHT, MOJeJHpPOBaHUE),
ucnonb306ams CUCTEMHBbIE XUMHWYeCKHe 3HaHUSA [JJIsl IPUHATUA
pellleHWH B KOHKPEeTHBIX >KU3HEHHBIX CUTyalHUaX, CBA3AaHHBIX
C BellleCTBAMU U UX IPUMEHEHUEM;

chopmuposarnnocms YyMeHu cobrooame npasuia
MOJIb30BAaHUSI XUMHUYECKOH TMocyJoM U J1abopaTOPHBIM
060pylI0OBaHUEM,



a TaKXe IIpaBUJIa 06paLLIEHI/IH C BelecTBaMM B COOTBETCTBHUH
C MHCTPYKOHUAMHU IO BBINNOJITHEHHUIO J'Ia60paT0prIX XUMHUYECKHUX
OIIBITOB;

14) cpopmuposannocms  ymenunl — nAAHUPOBAMb U BbINOJHAMb

XUMUYECKUH  JKCHepUMeHT (ImpeBpalleHUsl OpraHUYecKHX
BelleCTB IIPU HarpeBaHHWH, MOJIy4YeHHe 3TUJIEeHa U U3y4YeHHue ero
CBOI>'ICTB, Ka4YeCTBEHHbIe peaKlUuHnu OpraHU4eCKHuXx BellecCTB,
JeHaTypalus OGeJKOB MPU HarpeBaHHUH, LIBETHbIe peaKIUu OeJi-
KOB) B COOTBETCTBHUHU C NIpaBHUJIaMHU TE€XHUKH 6e30I1aCHOCTHU npu
obpallleHUH C BellleCTBaMU M JIaboOpaTOpPHBIM 060pY/OBAaHUEM,
npedcmagiimes  PE3yJAbTATbl XUMHUYECKOTO JKCIEepUMeHTa B
dopme 3amucu ypaBHEHUH COOTBETCTBYIOUIUX peakUUud U
¢dopmyruposames BBIBOJABI HA OCHOBE 3THUX Pe3yJbTaTOB;

15) c@opmuposannocms  ymenuil Kpumuuecku aHaIUUPOBAMDb

XUMHYeCcKyl0 UuHPopMaluioo, MNoJydyaeMyl H3 pas3HbIX
ncrouyHukoB (CMHU, UHTepHeT U Ap.);

16) cghopmuposannocmes ymenuii cobnrooams npasuiia YK0OJOTUYECKHU

1leJIecCoOOOpa3HOT0 TNOBeJeHHUss B  OBITY HW  TPYyAOBOU
AedTeJIbHOCTH B LeJidX COXpaHeHI/IH cBoero 3ﬂOpOBbH u
OKpy»Kawllled NOPUPOJHOU Cpelbl; oco3Hagams ONACHOCTb
BO3JIECTBHSA HA JKUBble OpraHU3Mbl ONpeJesIéHHBIX
OpraHuYecKHX BeNlecTB, MOHHMMas cMbica nokasatens [I/K,
NOACHAMb Ha npuMepax CHoco6bl  yMeHbIIEHUS U
Npe/loTBPAllleHUs] UX BPEAHOr0 BO3- AeHWCTBUSA Ha OpPraHU3M
4yeJIOBEKa;

17) AJIA o6y'{a}01u1/1xca C OTrpaHUYE€HHBbIMH BO3MOXHOCTAMHA

3J0pOBbdA: YME€HHE IPUMEHATb 3HaHUA 06 OCHOBHBIX AOCTYIIHBIX
MeTOo[JaX IMO3HaHHUA BEIEeCTB U XMMHYECKHUX SIBJIEHUH;

18) g cienblIx W CAA60BUAAIIMX OOYy4YaAKOIIMXCS: YMeEHHe

HCII0JIb30BaTh pesibePHO TOUYEUYHYI0 CUCTeMy 0603HadYeHUH JI.
Bpaiis s 3anucyu XuMu4decKux Gopmyi.

11 KNACC

[IpeaMeTHble  pe3yabTaTbl OCBOeHUsI Kypca «06umasa U

HeOopraHU4YecCKad XUMHUA» OTPAXKAK0T:

1)

2)
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chopmuposannocme npeocmasnenui: o XUMUYECKOU
COCTaBJISAIOIIEN eCTEeCTBEHHO-HAayYHOHW KapTHHbI MHpPaA, POJH
XUMUM B T[O3HAHUM SIBJIEHUU NOpUpoabl, B GOPMUPOBAHUU
MBILIUJIEHUS W KYJbTYPbl JIMYHOCTH, €€ QYHKIHUOHAJIbHON
rpaMOTHOCTH, HEO6XOAUMOM JJIs1 pelleHUsl MPAaKTUYECKUX 33a/1a4
Y 3KOJIOTUYECKU 0OO0CHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0POBbIO
U NPU- POJHOU Cpe/ie;

é1adeHue CUCTEMOU XUMHUYECKUX 3HAHUH, KOTOpasl BKJIIOYAET:
OCHOBOTOJIATAIONIME TOHATUA (XUMHUYECKUH 3JIeMEeHT, aToM,
HU30TOT, $-, P-, d-3JIEKTPOHHbIE OPOGUTAIN ATOMOB, HOH,



3)

4)

5)

6)

7)

8)

MOJIEKYJIQa, MOJIb, MOJ'IHprIﬁ O6’béM, BaJIEHTHOCTD,
JJIEKTPOOTPULATE/IbHOCTb, CTe€lleHb OKHC/II€HHA, XUMHUYeCKad
CBA3b (KOBaJ’IeHTHaH, HWOHHasd, MeTa/lJZIn4deCKasd, BO,E[OpO,E[HaH),
KpUCTa/lJIn4eCKas peméTKa, THUIIBI XHUMHWYECKHX peaKuMﬁ,
pacTBOp, 3JIEKTPOJIMTLI, HE- 3JIEKTPOJIUThI, 3JIEKTPOJUTHIECKadA

JAucconyanus, OKUCJIUTED, BOCCTAaHOBUTEJIb, CKOPOCTh
XMMUYECKOH peakIud, XUMHYEeCKOe paBHOBeCHUEe; TEeOpHUHU U
3aKOHbI (Teopus 3JIEKTPOJIUTHYECKOU JUCCOLMALUH,

nepuoguyeckud 3akoH /Jl. Y. MeHaeseeBa, 3aKOH COXpaHEHUA
Macchl BeIeCTB, 3aKOH COXpaHEHHUs] M IpeBpallleHUs 3HEPruu
IpU XMMUYECKHUX PeaKIMsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH
SI3bIK XUMHWH, MUPOBO33pEeHYECKHEe 3HaHUS, JieXKalllue B OCHOBE
MOHUMAaHHUA NPUYUHHOCTHU U CUCTEMHOCTH XUMUYECKHUX sIBJIEHUH,
dakTosIOorNYecKHe CBeleHUsI O CBOMCTBAX, COCTaBe, MOJyYeHUU U
0e30IIaCHOM  MCIIOJIb30BaHUM BaXKHEUIIUX HeEOpPraHUYeCKUX
BeIlECTB B ObITY U MPAKTHUYECKOHN IeATEJbHOCTU YeJIOBEKA;
chopmuposannocmo  ymenuil GviseasmMb XapaKTepHble MpU-
3HaAKU MMOHSTHUH, YCmanagnueams Ux B3aHMMOCBSI3b,
ucnonv3oeams COOTBETCTBYIOIIWE IOHATHS IIPU OINHCAHUU
HeOpraHHWYeCKHX BeIlleCTB U UX ITPeBPaAllleHUH;
chopmuposannocmes  yMeHull  UCNOAb306aMb  XUMHUYECKYIO
CUMBOJIMKY [JJIsI COCTaBjeHus1 popMyJ1 BellecTB U ypaBHEHUH
XUMHUYECKHUX peaKLUH; CUCTeMaTU4eCKyld HOMEHKJIaTypy
(IUPAQ) u TpUBHAJIbHbIE Ha3BaHUA OTJeJIbHbIX
HeOpraHW4YecKux BelnecTB (yrapHbld ras, yrJeKHCIAbIH ras,
aMMHaK, rameéHasg u3- BeCTb, HerauléHas HW3BeCTb, IUTbeBafd
coJa, MUPHUT U Ap.);

chopmuposannocms  ymeHuti  onpeoensimb  BaJEHTHOCTb U
CTelneHb OKUCJEHUA XUMUYECKUX 3J1eMEeHTOB B COeJUHEHUX
pa3/IMYHOrO COCTAaBa; BUJ, XUMUYECKOH CBSA3U (KOBajIeHTHas,
WOHHAas, MeTa/lJIndecKasi, BOJAOPOJHAsA) B COeIMHEHUSX; THUII
KPHUCTAJUIMYECKON PelIéTKH KOHKPETHOTO BelllecTBa (aToMHasl,
MoJIeKyJISIpHasi, MOHHAas, MeTaJJIn4ecKasl); XapakTep cpeAbl B
BOJHBIX paCTBOPax HeEOPraHUYeCKUX COeJUHEHUU;
cpopmuposannocms ymeHul ycmaHaeiueams MNPUHALJEKHOCTD
HEOpraHWYeCcKUX BeILeCTB [0 HUX COCTaBy K OIpeAeSéHHOMY
KJIaccy /rpyInne coeUHeHUH (IpoCThie BeleCTBA — MeTaJlbl
M HeMeTaJUIbl, OKCHU/Ibl, OCHOBaHUsI, KHUCJOThI, aMbOTEpPHbIE
TUJPOKCHU/IbI, COJIH );

cgopmuposanrocms YMeHUutl packpvieamo CMBbICJI
NepUuoLUIEeCKOro 3aKOHa . H. MeHpgesieeBa U
JEMOHCTPUPOBATDH ero CUCTEMAaTHU3UPYIOLLYIO,

0GBSICHUTEJIbHYIO U IPOTHOCTUYECKYIO0 QYHKIIUY;
CcPOpMUPOBAHHOCMb YMEHUIl XapaKkmepu3oeams 3JE€KTPOHHOE
CTpOeHHEe aTOMOB XUMHUUYECKUX 3JIeMEHTOB 1—4 nepuooB



9)

10)

11)

12)

13)

14)

15)

16)
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[lepyoauyeckol cHUCTEMBbl XUMHYECKUX 3jeMeHTOB /Jl. H.
MeH/iesieeBa, MCNOJIb3ys MOHATHA «S-, P-, O-3JIeKTpPOHHBIE
opbuTa- JiU», «JIHEPreTHYEeCKHEe YPOBHU»;  00BACHAMb
3aKOHOMEPHOCTHU U3MEHEHHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB
U UX COeJMHEHUH IO mepuojaM U rpynnam [lepuoguyeckoit
CHUCTEeMbl XMMUUYECKUX 371eMeHTOB /J[. U. MeHenieeBa;
cpopmuposannocms  ymenuti  xapakmepuzoeams  (onucwvieamy)
obuiMe XMMHUYeCKHe CBOMCTBAa HeOpraHWYecKHWX BellecTB pas-
JIMYHBIX KJIACCOB; noomeepicoams CylleCTBOBAHUE reHEeTHUYECKOU
CBSI3M MEX/Jy HeOpraHW4yecKHMMU BelleCTBaMM C [OMOIIbIO
ypaBHEHUU COOTBETCTBYIOIIUX XUMHUUYECKHUX peaKLui;
chopmuposannocms  ymenusi Kiaccu@uyupogams XHUMHUUYECKHe
peakLyu IO pasjJUYHbIM IpU3HaKaM (YUMCAy U COCTaBY
pearupymoumx BeLleCcTB, TelmJoBoMy 3ddeKkTy peakLuy,
M3MEHEHUIO CTeleHeW OKHCJIEHHS 3JIEMEHTOB, 06PaTUMOCTH
peakIMH, YYaCTUIO KaTaJau3aTopa);

chopmuposannocms  yMeHuti cocmaegnisims YPaBHEHUS peak-
IIMH pa3JIMYHbIX THUIIOB; MOJIHbIE U COKpAalLlEHHbIE YpPaBHEHUS
peakuyii MOHHOTO OOMeHa, YYUThIBAsA YCJIOBUA, MPHU KOTOPBIX
3TU peakL MU UAYT /10 KOHI3;

cghopmuposannocmy yMeHull nposooums peakuuy,
NOATBEpXKJalolllie  KayeCTBEHHBbIH  COCTAaB  pas3/IMYHBIX
HeOpraHM4YeCcKUX BeUleCTB; pacno3Haséams OINBITHBIM NyTEéM

HOHBI, NPHUCYTCTBYHOIHE B BOJHBIX pacTBopax
HeOopraHu4ecKHX BelecTB;
copmuposannocme yMeHui packpuleams CYLHOCTb

OKHCJUTEJNbHO-BOCCTAHOBHUTE/NbHBIX  peakLUil  mocpejCcTBOM
COCTaBJ/IeHUS 3JIeKTPOHHOI0 6aslaHCca 3TUX peaKLuii;
chopmuposannocms ymeHUul 06vACHAMb 3aBUCUMOCTb CKOPOCTHU
XMMUYECKOH peaKLMU OT pasruyHbIx GaKTOpPOB; XapakKTep
CMellleHUs] XUMH4YeCKOro paBHOBECUS B 3aBHUCUMOCTH OT
BHelIHero Bo3zaeicTBusA (npuHuun Jle lllatesnne);
CPOPMUPOBAHHOCTL — YMeHUll  Xapakmepuzoeams  XUMHUYECKUe
Ipolecchl, Jexallde B OCHOBE MPOMBIIIJIEHHOTO MOJy4eHUs
CepHOM KHUCJIOTBl, aMMHaKa, a Takke CHOPMHUPOBAHHOCTD
NpeAcTaBJeHHH 06  06GLWMX  HAy4yHbIX MNpPUHLUIAX U
3KO0JIOTMYECKHUX Npo6JieMax XMUMHYEeCKOro IPOU3BO/ICTBA;
cpopmuposannocms  ymenuti  npogooums  BBIUHACJEHUS C
HCIOJIb30BaHMEM TIOHSAATHS «MaccoBasg [J0Jisl BellecTBa B
pacTBope», OO6BEMHBIX OTHOLIEHUM ras3oB NpPU XUMHYECKHUX
peak1yax, Macchl BelllecTBa UM 06'bEéMa ra3oB I10 U3BECTHOMY
KOJIMYEeCTBY BellecTBa, Macce WJM O0O6BEMY OLHOro U3
y4acTBYIOLIUX B peakUUU BelLlecTB, TemjoBoro 3¢dekTa
peakMM Ha OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEILECTB,
npeBpalleHus U COXpaHEeHHUsI SHEPTUH;



17) cgpopmuposannocme ymernuili cobarodams npasuia MOJIb30BaHUS
XUMUYECKON MOCyJou U JabopaTOpPHBIM 0OOpPY/IOBaHUEM, a
TaK)Ke NMpaBUJia 06pallleHHs C BelleCTBaMH B COOTBETCTBUU C
WHCTPYKIUSMHU 110 BBINOJHEHUIO JIAGOPATOPHBIX XUMHUYECKUX
OIBITOB;

18) copmuposannocmsv  ymenuii  naanuposamv U GLINOAHAMDb
XUMHUUYECKUU 3KcIepuMeHT (pa3J/ioXkeHHe MepoKCcHJa BoZopoJa B
NPUCYTCTBUU KaTaju3aTopa, OIlpeJieieHHMe CpeJbl pPacTBOPOB
BeLeCTB C IMOMOIIbI0 YHHUBEPCAJbHOIO HWHAUKATOpA, BJUSHUE
pasauyHbIX PAKTOPOB Ha CKOPOCTb XMMHYECKOW peaKklUH, pe-
aKIlMM UOHHOIro oO6MeHa, KaueCTBEHHble peaklMu Ha cyabdarT-,
KapboHaT- U XJIOPUJ-aHUOHBbI, HA KaTHOH aMMOHHUS; pelleHHe
3KCIIepUMEHTaJbHbIX 33Jad 0o TeMaM «MeTauibl» W
«HeMmeTannpi») B COOTBETCTBUM C NpaBWIaMHU TeXHUKH
6€e30MacHOCTHY NPHU 06pallleHUH C BellleCTBaMU Y JIabopaTOPHBIM
000pyZI0OBAaHUEM, npeoCcmagisims  Pe3yJbTaTbl XUMHYECKOTO
3KcrnepyuMeHTa B ¢opMe 3alMCH YpaBHEHUN COOTBETCTBYIOIIUX
peakuuid W gopmyruposams  BbBIBOABI HAa OCHOBE  3THUX
pe3yJIbTaToB;

19) cpopmuposannocme ymenuli Kpumuuecku aHAAUIUPOBAMD
XUMHYECKyl0 HWHPoOpMaluoo, MOoJy4yaeMyl H3 pas3HbIX
ncrodyHukoB (CMU, UHTepHET U Ap.);

20) cpopmuposannocms ymenuii cobarodams npaguia 3KOJ0THIECKU
1leJlecOO6pa3sHoOro  MnoBeJleHMsA B OBbITY W TpPyZLOBOM
JesTeJIbHOCTU B LieJIIX COXpaHeHUsl CBOero 3JI0pOBbSl M
OKpy»Kamlleil NpUPOJHOH cpeabl; OCO3HABaTh ONACHOCTb
BO3/eHCTBHUSA Ha KHBble OpPraHU3Mbl Ollpe/ie/IéHHbIX BELEeCTB,
noHuMas cMmbica nokasartensa IIJK, nosacwams Ha npumepax
crioco6bl yMeHbLIEHUs W NpefoTBpallleHHsA WX BpPeJHOTO
BO3/1eMCTBHSA HA OPraHHU3M 4YeJIOBEKa;

21) pna o6y4yamlIUUXCA C  OrpaHHYEeHHBIMH  BO3MOXXHOCTSMHU
3/l0POBbsI: yMeHHEe NNPUMEHSTh 3HaHUSA 06 OCHOBHBIX JOCTYIIHbBIX
MeTO/iax MO3HAaHUSA BellecTB U XUMHUYECKUX fABJEHUH;

22) pas  cjenblX U CJAGOBHUJAIIMX OOYy4YalOLIUXCA: YMeHHe
HCII0JIb30BaTh pesibePHO TOUEYHYIO CUCTEMY 0603HaYeHUH JI.
Bpaiiia fss 3anycu XMuMHA4eCcKUX GpopMy.I.



COOEPKAHWE YYEBHOTO TIPEAMETA «XHUMHS»

10 K/IACC. OPTAHMYECKAA XMMKA

TeOpeTI/ILIeCKI/Ie OCHOBBbI OpFaHVIl-IeCKOI\/’I XMMUKn

[lpeaMeT opraHUYECcKON XUMHHU: €é BOSHUKHOBEHUE, pa3BUTHE
U 3Ha4YeHUe B NOJIYYEHUHM HOBBIX BellleCTB U MaTepuaJsioB. Teopusda
CTpOEHUs] OpraHuYecKUx coeauHeHUd A. M. DByrtiepoBa, eé
OCHOBHbIe TOJIOKeHUs. CTPYKTYpHble (GOpMyJibl OpPraHUYECKHUX
BewmecTtB. [omouiorusi, u3omepusa. XuMH4YecKas CBfI3b B
OpraHhYecKHX COeJMHEHUAX — OJUHApPHbIE U KpaTHbIE CBA3H.

[IpeacraBiieHde o0 KjaacCUUKAIUMU OpPTraHUYECKUX BeEIIeCTB.
HoMeHKkJIaTypa OpraHUYecKUX CoeJAMHeHUM (cucreMaTHyeckas) U
TpUBUAJIbHbIe Ha3BaHUSI BaXKHEHIIUX MNpeACTaBUTENEH KJIACCOB
OpraHUYeCKHUX BelleCTB.

JKCllepUMeHTaJlbHblE  METOJbl _M3YYEeHUsd BeUleCTB M UX
IpeBpalleHUN: 03HAKOMJIEHHe C 00pa3liaMi OpTraHU4YeCKUX BelleCTB
U MaTepuajlaMd Ha HUX OCHOBe; MOJAeJHUPOBAaHHE MOJIEKYJ
OpraHUYeCcKHUX BEIECTB; HabJIIoIeHre U ONHUCaHUEe
JAEeMOHCTPALlMOHHBIX ONBITOB MO0 INpPEBpPALlEHUI0 OpPraHUYeCKHX
BeLeCTB IPH HarpeBaHUH (IJIaBJeHUE, OOYTJIMBAaHHE U TOPEHUE).

Yrnesogopoapl
AJIKaHBI: COCTaB W CTpPOEHHE, TOMOJIOTUYECKUH psaa. MeTaH u
3TaH — TIPOCTeHlliMe TMpeICTaBUTENN aJKaHOB: (U3WYeCKHe U

XAMHUYEeCKHe CBOWCTBa (peakmuu 3aMellleHUSI W TOpPEeHHsd),
HaxOoX/leHHe B MPHUPOJe, NMoJyieHre U NMpPUMeHEeHHe.

AJIKeHBI: COCTaB U CTPOeHHe, TOMOJIOTUYECKUH pAM. ITHJIEH U
MPOIHJIEH — IMPOCTeHIlne NpeJCTaBUTE/H aJKEeHOB: pU3ndIecKre
U XUMHUYECKUEe CBOMCTBaA (peaknuu TUIPHUPOBAHUS,
raJjoreHupPoOBaHUsA, TUApPATALUH, OKHUCJEHUsS U TMOJIMMEPU3aIUH),
MoJiydYeHue U IpUuMeHeHHe.

Anxkapvensl. bytaguen-1,3 u MmerunbyraaueH-1,3: cTpoeHue,
BaKHeHIIMe XUMHYECKHe CBOWCTBA (peakuus MOJIMMEpHU3aIUH).
[TosryyeHHe CHHTETUYECKOro KayyyKa U pe3HHBbL.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKHUUN
paA. AlleTuJieH — NpoCTeHIINi MpeACcTaBUTENb aJIKUHOB: COCTaB,
cTpoeHHWe, GU3MYEeCKHNe U XUMHYeCKHMe CBOWCTBa (peakyuu
TUJIPUPOBAHUsI, TaJOTEeHUPOBAHUS, THUJApATaAlMY, TOpPEeHUs),
MoJiydeHue U IpuMeHeHHe.

ApeHbl. BeH30J1: cocTaB, cTpoeHHe, PU3HUECKHE U XUMHUUYECKHE
CBOUCTBA (peakIMU raJloreHMPOBaHUSI U HUTPOBAHUSA), IOJIyYeHUE
U npuMmeHeHue. Tonyon: cocmas, cmpoenue, @usuueckue u
XumuyecKkue ceoticmea (peaxyuu 2a102eHUPOBAHUSL u
HUmMpoeanus) NOAyYeHue u npumererue’.
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TokcHUYHOCTH apeHOoB. ['eHeTHuecKast CBsI3b MeEXay
yrJIEBOJLOPOJaMHU, MPUHAAIEKALLUMH K Pa3JIMYHbIM KJIaccaM.

[IpuposHble HCTOYHUKU YTaAeBOAOpPOJAOB. I[IpupoiaHBIi ras u
nonyTHble HedTsHble ra3bl. HepTh U eé mpoucxoxaeHue. Cocoosl
nepepaboTku  HedTHU: TMeEpPEroHKa, KpPeKUHr  (TepMUYECKUH,
KaTaJluTU4eckuit), nuposus. [lpoaykTbl nepepaboTku HedTH, HUX
NpUMeHeHUe B NPOMBILIJIEHHOCTU U B ObITYy. KaMeHHBIH yrosb u
MPOAYKTHI ero nepepaboTKH.

JKclepyMeHTa/JbHble MeTOJbl M3y4YeHHs BelleCcTB M UX
IpeBpallleHUH: 03HAKOMJIeHHe C o6pa3sliaMM IJIacCTMAcC, KayuyyKoB U
pe3uHbl; KosieKiuu «HedTb» U «YroJsib»; MoAe/MpOBaHUE MOJIEKYJ
yI/1€BOJ,0PO/I0B U raJloreHoNpPOU3BO/HbIX; NpoBejieHu e
MpPaKTHYeCKOW paboThl: IMOJIyieHHe 3TUJIeHa U H3y4yeHHe ero
CBOMCTB.

Pacuémmnuvie 3a0auu

BbluMc/eHHs1 1O ypaBHEHWUI0 XHMHYECKOW peakluu (Macchl,
06 bEMa, KOJIMYeCTBa UCXOAHOTO BelleCTBA WU NPOAYKTA peaKIUuu
0 U3BECTHbIM Macce, 06'b€MY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BeleCTB U/ NPOAYKTOB peaKIUH).

Kucnopogcogepkallive opraHMyeckme CoeanHeHNs

[IpepenbHble OAHOATOMHBbIE CHUPTHL. MeTaHOJ UM 3TaHOJ:
cTpoeHHe, ¢U3MYeCKHe M XUMHUYecKHe cBoMcTBa (peakuuu c
aKTHUBHBIMHU MeTaJlJlaMH, rajloreHoBOJI0poJiaMH, ropeHue),
npuMeHeHue. BojoposaHble cBfI3M MeXJy MoOJIeKyJaMH CIMPTOB.
JelicTBHe MeTaHOJIa U 3TAaHOJIa HA OPraHHU3M 4YeJsl0BeKa.

MHoroaToMHble CIUPThL. ITHUJIEHIJIMKOJb U IVIMLIEPUH: CTPOEHHE,
dbusnyeckne U XUMHUYeCKHMe CBOHCTBa (B3aWMojeHCTBHE CO
11eJIOYHBIMH MeTaJlJlaMM, KauyeCTBeHHas peaKlyMs Ha MHOrOaTOMHbIe
cnupThl). [leficTBUe Ha opraHu3M 4desoBeka. [I[puMeHeHMe riMLeprHa
Y 3TUJIEHTJINKOJIA.

®deHOJI: CTpoeHUe MoOJIeKy/bl, GU3HYEeCKHe U XHUMUYecKue
cBoiicTBa. TokcnyHoOCTh peHota. [IpuMeHeHue dpeHoa.

Anpperuabl U kemowsvi. Popmaibaeruji, aneTaJbJeruj:
cTpoeHue, ¢u3nyecKMe M XUMHYeCKHe CBOHCTBa (peakLuu
OKUCJIEHUS] W BOCCTAHOBJIEHUsl, KadeCTBEHHble peakIiu),
NoJiydeHue ¥ IprUMeHeHHe.

Ayemon: cmpoenue, Quzuueckue u xumuieckue ceoticmea (pe-
aKyuu OKUCNeHUs U 8OCCIMAHOGNEHUs), NOAVYEeHUe U NpuMeHeHue.
OZHOOCHOBHbBIE npepebHbIE Kap6OHOBbIE KUCJIOTBI.
MypaBbuHasi M YKCyCHasi KHUCJOTBI: CTpoeHHe, bU3UYECKHE U
XUMUYECKHe CBOMCTBA (CBOMCTBA, 00LMe AJis KjIacca KUCJIOT,

6 Kypcugom B TEKCTe BbIJeJIeHbl 3JIEMEHTBbl COJlep>KaHUsl y4eGHOro
Marepuasa, KOTOpble H3y4alOTCd B O3HAKOMUTEJbHOM IJIaHE MU He
BKJIIOYAKOTCS B COCTaB NpeAMeTHbIX pe3yabTaToB ocBoeHUs OOIl COO Ha
6a30BOM YpOBHE.



peakius 3TepuPpUKaIUM), TOJydeHHe U npuMeHeHHe. CTeapruHOBas U
OJIEMHOBasi KHCJOTbl KaK TNpPeJCTaBUTENH BBICHIMX KapOOHOBBIX
KUCJIOT. MbLJIa KaK COJIM BBICHIMX Kap6OHOBBIX KHCJOT, UX MOIOIee
AelcTBUe.

CioxxHble 3PUpPbl KaK NPOU3BOJHbIe KapOOHOBBIX KUCJIOT.
Fnaponns  caoxHeix 3dupon. Kupbel. Tmaposnus KUpOB.
[IpuMmeHeHHe KU POB. broJsioruyeckasa poJib >KUpPOB.

YryieBoabl: cocTaB, KjaaccupUKalUs YrjaeBOoAOB (MOHO-, OAU- U
nosaucaxapuzpl). [roko3a  —  mpocTeHIMH  MOHOCaXapu/:
0COOGEHHOCTH CTpPOEeHUsI MoJieKyJibl, (U3UYecKHe W XUMHUYecKHue
cBoicTBa (B3auMojeicTBue c rugapokcugom Menu(ll), okucnenue
aMMUA4YHBIM pacTBOpoM oOKcujga cepe6pa(l), BoccTaHOBJIEHMUE,
OpokeHUe TJIIOKO3bl), HaxOoXJeHUe B NpUPOJe, INpUMEHEHHUe,
6uosioruyeckass poJib. @PoTocuHTe3. @DpykTo3a Kak HU30Mep
[JIFOKO3BI.

Caxapoza — npeocmasumenb OUCAXAPUOOE, SUOPOJIU3,
Haxoolcoenue 8 npupooe u NpUMeHeHuUe.

Kpaxmas u 1esit0Ji03a Kak NpUpoHble nojuMepbl. CTpoeHHe
KpaxMaJjia U IeJuItoJio3bl. PUsndeckrue U XMMHYECKHE CBOMCTBA
KpaxmaJia (ruApoJin3, KauyeCTBeHHas peaKIys ¢ U0J0M).

JKCcnepyMeHTa/JbHble METOAbl _M3Yy4YeHHs BeIeCcTB W HX
IpeBpalleHUH: NPOBEJIEHHE, HabJiIoleHue U onucaHue
JIEMOHCTPAlMOHHBIX ONBITOB: TOpPEeHHEe CIHUPTOB, Ka4eCTBEHHbIE
peakuuyu OJJHOATOMHBIX CINUPTOB (OKHCJIEHHE 3TaHOJIAa OKCHJIOM
menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJAEUCTBHE TJIHIlEPHUHA C
rugpokcuaoMm Menu(ll)), anpaerumoB (oKuCIeHWE aMMHUAYHBIM
pactBopoM okcuzpa  cepebpa(l) u  rugpokcugom  megu(ll),
B3aMMOJIEWCTBHE KpaxMaJsa C HOJIOM); NpOBeJleHHEe NPaKTHYEeCKOU
paboThI: CBOMCTBA paCTBOPA YKCYCHOUW KHUC/IOTBHI.

Pacuémmnuvie 3a0auu

Bblunc/ieHHs1 0 ypaBHEHHI0O XUMHYECKOW peakKnuu (Macchl,
06 bEMa, KOJIMYEeCTBA UCXOJHOTO BEIeCTBA WJIU NMPOAYKTA PeaKuu
0 U3BECTHBIM Macce, 06'bEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX
Bel[eCTB UJIU NPOAYKTOB PEaKIUU ).

A3zoTcogepykallme opraHnyYeckme CoeanmHeHus

Amunvl.  Memunamun U AQHUAUH. COCMA8, CMPOEHUE,
Qusuueckue u xumuueckue ceovicmea (copenue, 8zaumooeiicmaue
C 80OOU U KUCIOMAMU).

AMHUHOKHCIOTBI Kak aMdoTepHble OpraHUYeCcKHe COeJUHEeHUs.
®du3ryecKkue U XMMHUYECKHE CBOMCTBA aMHUHOKUCJIOT (Ha IpuMepe
rJvMuuHa). buosornyeckoe 3HaueHHe aMUHOKHUCJIOT. [lenTuApbL.

BesikM Kak NpUPOJHbIE BbICOKOMOJIEKYJSAPHBIE COeWHEHHUS.
[lepBuyHasi, BTOpPHUYHAsl W TpeTHYHasi CTPYKTypa GEeJIKOB.
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XumMuyeckre CBoicTBa 6eJIKOB: THJAPOJIM3, JeHaTypalus,
KayeCcTBEHHbIE PeaKIUH Ha GeJIKHU.

JKcllepUMeHTaJlbHble  METOJbl W3Y4YeHUd BellecTB U UX
OpeBpallleHWi: HabJaJeHHne W ONHWCaHWe JEeMOHCTPAI[MOHHBIX
ONBITOB: ﬂeHaTypaL{I/IH GEJIKOB HpI/I HaI‘DEBaHI/II/I, LIBE€THbIE peaKLlI/II/I
GeJIKOB.

BbIcOKOMOJIEKYISIpHBIE COEJUHEHUSA

OcHOBHbIE MOHATHUSA XUMUH BbICOKOMOJIEKYJISIPHBIX
Coe/lTUHEHWH: MOHOMep, MOJIMMep, CTPYKTYpPHOe 3BEHO, CTelleHb
MoJIMMEPHU3AlUH, CpeJHsAs MoJieKyJaspHasd Macca. OCHOBHbIe
MeTOJbl CHHTe3a BbICOKOMOJIEKYJIIPHBIX COEJUHEHUH  —
MoJIMMePHU3aIUA U OJUKOHAEH Calusl.

ITracmmaccol (nonusmuien, NOUNPONUTIEH,
NOAUGUHUNXAOPUO, nOAUCMUPOIL). Hamypanvnoiil u
cunmemuyeckue Kayuyyxku (0ymaoueHoswvlil, XJIOPONPEHOSbll U
uzonpernogwlil). Bonokma: unamypanvheie — (X10nOK,  wepcme,
WénK), uckyccmeenHtole (ayemammnoe  GONOKHO,  GUCKO3Q),
cunmemuyeckue  (kanpon u  Jaecawn). IKCIEepUMEHTaJbHbIe
MEeTOJibl M3y4YeHHUs BEIIeCTB W HX MpeBpallleHUi: 03HAKOMJIEHHE C
o6pasnaMy MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKoOB.

MeosicnpeomemHusle cesa3u

Peanuzanus MeXIpeaMeTHbBIX CBsi3eil npu HU3y4YeHUH
opraHuvyeckod xuMuum B 10 KJjacce OCyllecTBJASeTCA 4epes
HCIOJIb30BaHUE KaK OOGLIUX €CTeCTBEHHO-HAy4YHbIX MOHSTHH, TaK U
MOHATHUH, SIBJASAIOUIMXCI CUCTEMHBIMU JJil OTAENbHBIX MPEJMETOB
€CTeCTBEHHO- HayYHOTO I[UKJIA.

O61ue ecTeCTBEHHO-Hay4YHble NOHSATHS: sBJIEHHE, Hay4YHbIU
¢dakT, runoTresa, 3aKOH, TEOpHUs, aHAJIM3, CUHTE3, KJaccupUKalus,
MEePUOIUYHOCTh, HabJJeHHe, H3MepeHHe, 3IKCIEepPUMEHT,
MOJieJIMPOBaHHUE.

dusrka: Marepus, IHEpPrusi, Macca, aToM, 3JEKTPOH, MOJIeKYyJa,
3HEepreTUYeCKHH ypoOBeHb, BEIIECTBO, TeJo, O00BbEM, arperatHoe
COCTOSIHHWE BellecTBa, OGU3WYECKHE BEeJUYMHbI W eJUHHUIbI X
HW3MepEeHHUsl.

BuoJsiorusi: KJieTKa, opraHusM, Ouocdepa, Oo6MeH BeNIeCTB B
opraHusMme, poTOCHHTE3, GUOJOTUYECKU aKTUBHBIE BellleCTBa (6esKH,
yTJIEBO/IBI, XKUPbI, EPMEHTHI).

Feorpadus:  MuHepasbl, TOpPHbIe MOPOJbI,  IOJIE3HbIE
HCKOTlaeMble, TOMJIMBO, PECYPCHI.

TexHOJIOTHS: THIEeBble NPOJAYKTbI, OCHOBBI pallMOHAaJBHOTO
MUTaHUsI, MOIOIIME CPEJICTBA, JeKapCTBEHHbIE U KOCMETHYECKHE
npenapaThbl, MaTepHaJbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BO-
JIOKOH.




11 KNACC. OBbLLAA U HEOPTAHUYECKAA XMUMMKA

TeopeTquCKme OCHOBbI XMW

XuMuyecKku 3jaemeHT. AToMm. Sfapo aToMa, H3OTOIHI.
JNeKTpoHHass 0060JI0YKa. JHepreTHyecKkue ypPOBHH, NOAYPOBHHM.
AToMHBIe op6buTaau, S-, Pp-, d-asnemeHTbl. OCOGEHHOCTHU
pacrnpeiesieHUs 3JIEKTPOHOB 0 OpOUTAJIAM B aTOMaxX 3JIEMEHTOB
NepBbIX YeThIPEX NEPHOJOB. JJIeKTPOHHAsi KOHPUTrypalLisi aTOMOB.

[leprosuyeckuit 3akoH U [lepuoguyeckasi cucTeMa XUMHUYECKUX
asieMeHTOB /Jl. . MeHgeneeBa. CBA3b NepUOJUYECKOT0 3aKOHA U
[lepyoguyeckoil cucTeMbl XUMHYecKUx 3jaemeHToB [JI. MU.
MeHpeneeBa C  COBpeMEHHOW  Teopued  CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUs] CBOWMCTB XUMMUYECKHX 3JIEMEHTOB U
006pasyeMbIX UMU INPOCThIX U CJIOXKHBIX BeIleCTB MO rpyniaM U
neprvoaM. 3HadeHHU e NNepruoJUIeCcKOro 3aKOHa B pa3BUTHUH HayKH.

CTtpoeHue BemecTBa. XMMHYeCcKash CBS3b. BUAbl XMMHUYECKOHU
cBsA3M (KOBajsIeHTHasl HeNoJiipHas U MoJiIpHasi, HWOHHad,
MeTaJsiInyeckasi). MexaHU3Mbl 06pa3oBaHUs  KOBaJIEHTHOU
XUMHUYECKOU CBA3W (0OMEHHBIM U JOHOPHO-aKIEeNTOPHBIHN).
BopopoaHasa cBA3b. BaJsleHTHOCTB. JJIEKTPOOTPULATEJNIBHOCTD.
CreneHb OKHUCJIeHUs. MOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJIIDHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS.
3aKOH NIOCTOSIHCTBA COCTaBa BellecTBa. THUIBI KPUCTAIMYECKUX
peléToK. 3aBHUCUMOCTb CBOWCTBA BeILleCTB oT THUIA
KPHUCTAJVINYeCKOH PeIéTKH.

[loHATHe 0 AucnepcHBIX chcTeMax. CTHHHBIE U KOJIJIOUAHBbIE
pacTBoOpbl. MaccoBad 0J14 BelecTBa B pacTBoOpe.

Knaccudrkanysa HeopraHuyeckux coeiuHeHnd. HomeHkiaTtypa
HeopraHW4YecKHUx BellecTB. 'leHeTHYecKasa CBSI3b HEOPraHUYeCKHUX
BelleCTB, IPUHAaJJIexKallluX K Pa3JIMYHbIM KJaccaM.

Xumuyeckas peakuusa. Kinaccudukanus XMMHUYECKUX peaKLUi
B HEOpPraHM4YeCKOW W OpraHU4YecKol XWMHH. 3aKOH COXpaHeHHs
MAacchl BellleCTB; 3aKOH COXpaHeHHUs U NpeBpallleHus 3Hepruu npu
XAMHUYECKHUX peaKLUX.

CKOpOCTh peakLuy, eé 3aBUCHMOCTb OT Pa3/IMYHbIX GaKTOPOB.
O6paTuMble peakuuu. XuMHdeckoe paBHoBecue. @DaKTOpBHI,
BJIMAIONIME HA COCTOSTHHME XUMHU4YeCcKOoro paBHoBecusd. [Ipunnun Jle
HlaTesbe.

JieKTposdTHYecKass Jucconuanysi. CuJbHble U cjabble
asekTpoauThl. Cpeia BOAHBIX pacTBOPOB BellleCTB: KHCJad,
HeUTpaJibHas, lieyiodHas. [lonamue o 6000poodHOM noxazameie
(pH) pacmeopa. Peakuuu wHoOHHOTO o06MeHa. [udponus
Heop2aHU4eCKUx U OpeaHu4ecKux 6eujecmas.

OKUC/INTENIBHO-BOCCTAHOBUTEJIbHbIE peaKUU. [lonamue 06
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INeKmpoau3e pacniagoe u pacmeopos cogei. llpumenenue
MeKmpoau3sd.

JKcllepyMeHTa/JbHble MeTOJbl U3YYeHUs BelecTB W HUX
IpeBpalleHUuN: AeMOHCTpauusa Tabuaul «[lepuoauyeckass cucrema
xUMUYeckux ajgemeHToB [J[.M. MeHzeneeBa»; H3ydyeHUe Mo/jesel
KPUCTaATINYECKUX peléToK; HabJilo/leHue U onucaHue
JIEMOHCTPALMOHHBIX M  JIabOpaTOpPHBIX OMNBITOB (passioxeHHE
MepoKCH/ia BOJOpOJa B NMPUCYTCTBUU KaTajJu3aTopa, ONpejeseHUe
Cpeibl  PacTBOpPOB  BelleCTB C IOMOUIbI0O YHHUBEpPCaJbHOTrO
WHAWKATOpPa, peaKIMd HOHHOT0 0OMeHa); MpoBeJieHUue MPaKTHUECKOU
pab6oThl «BiusHMe pa3/iMYHbIX GAaKTOPOB HA CKOPOCTb XMMUYECKOH
peakLuu».

Pacuémmnuvie 3a0auu

PacyéTbl Mo ypaBHEHUSIM XUMHUYECKUX peaklMi, B TOM 4YHCJIe
TEepMOXUMHUYECKUE PACUYEThI, PACUEThl C HCIOJb30BAHHWEM MNOHATHUSA
«MaccoBas [10Jisl BelllecTBay.

Pa3zgen 2. HeopraHnueckas xmmus

Hemetannel. IlonoxxkeHue HeMeTasyioB B Ilepuoaudeckoi
cucrteMe XMMHUYecKux 3ayiemeHToB /[[.M. MeHze/seeBa U 0COGEHHOCTHU
CTpOeHUs aTOMOB. dusnyeckue CBOMCTBa HEMETAJIJIOB.
AnnoTtponusi HeMeTa/UIOB (Ha MpuUMepe KUCI0poaa, cephl, pocdopa u
yriepoza). XWMHUYECKHe CBOWCTBA BaXKHEWIIMX  HEMETaJJIOB
(rasoreHoB, ceprl, a3ora, ¢ocdopa, yrjepoja U KpeMHHS) U HX
coeuHeHU  (OKCHU/OB, KHCJIOPO/ACOAEPKALLUX KHCJIOT,
BOJIOPOJIHBIX COeQMHEHHH ).

[IpyuMeHeHHEe Ba)KHEUIIMX HEMETAJIJIOB 1 UX COEJUHEHUH.

Metanusbl. IlonoxxeHue MeTtassioB B [lepuonuydeckoil cucreme
XUMHUYeckux aJsieMeHToB [JI. H. MengeneeBa. Oco6eHHOCTH
CTpOEHHsI 3JIEKTPOHHBIX 00O0JI0OYEK aTOMOB MeTaioB. O6ujue
dusnyeckue CBOMCTBa MeTaJLJIOB. CniaBbl MeTaJIJIOB.
JNeKTPOXUMUYECKUU pAS HAPSAKEHUU MeTaJlJI0B.

XuMHUecKre CBOMCTBA Ba)KHEHIIUX MeTaslJIOB (HAaTpUH, KaJIui,
KaJIbIIUH, MarHu, ajJlOMHUHHUH, UUHK, XpOM, KeJjie30, MeJlb) U UX
coeJIMHEeHUH.

O6Gmue cnocoGbl MOJIYYEHHUS MeTaNJa0B. Memannypeust.
Kopposzuss  memannos. Cnocobvl  3auumel  om  KOPPO3UU.
[I[puMeHeHUE MeTaJIJIOB B OBITY U TEXHUKE.

JKcOepUMeHTalbHble MeTOJbl MW3yYeHUd BeNleCTB M HX
IpeBpallleHUH: U3yYeHUe KOJUIeKIUUu «MeTa/yibl W CIJIaBbI»,
00pasI0oB HEMEeTA/JIOB; pelleHHe 3KCIepUMEHTAJbHbIX 33/ay;
HabJiIoJleHWe U OMNHCAaHWe [IeMOHCTPAlMOHHBIX U JIabOpaTOPHbIX
ONbITOB (B3aUMOJEMCTBHE THUJIPOKCHJA aJIOMHHHUsS C pPacTBOpPaMHU
KUCJAOT U IIeso4eld, KadyeCTBEHHble peakIMd Ha KaTHOHBI
METAaJIJIOB).




Pacuémmnwle 3a0auu

PacuéThl Macchkl BelljecTBa MU O06G'bEMa ra3oB MO WU3BECTHOMY
KOJIMYeCTBY BelecTBa, Macce HWJIU O00BbEMYy OJHOTO U3
y4aCTBYWIIMX B peaKIUd BellecTB; pacuyéTbl Macchl (06bEMa,
KOJINYeCTBA BellleCTBa) MPOAYKTOB peaKIMH, €CJU OJHO U3 BeIeCTB
HMeeT MpUMeCH.

XUMUA U XU3Hb

Posib xuMuu B ob6ecriedeHUuH 3KOJI0THYeCKOU, SHepreTUYeCKO U
MUIEBON 06e30MacHOCTH, pPa3BUTHUU MeJAUIMHbL [loHATUE O
Hay4YHbIX METO/JaX I03HAHUS BEIeCTB U XUMHUUYECKUX pPeaKIui.

[IpeacTaBiieHHs 06 06GLIMX HAYYHBIX MPUHIUIAX TPOMBILIJIEHHOT O
MoJIy4eHUsI BAXKHEUIIIUX BeIlleCTB.

YesoBeK B MHpe BeleCTB UM MaTepUasiOB: BaKHeMlue
CTpoUTeJIbHbIe MaTepuasibl, KOHCTPYKIIMOHHbIE MaTepuasbl, KPAacKH,
CTEKJIO, KepaMUKa, MaTepHuaJibl IJIst 3JIeKTPOHUKH,
HaHOMaTepHaJibl, OpraHUYeCKHe U MUHepaJbHble YA0OpEHUS.

XuMHUsT ¥ 3/I0pOBbe 4YeJOBeKa: IpaBUJia HCIOJIb30BaHUSA
JIEKapCTBEHHBIX MMpenapaToB; MpaBua 6€30MaCHOr0 MCII0Jb30BaHUSA
NpenapaToB GbITOBOM XMMHWH B MOBCEJHEBHOU >KHU3HHU.

Mesicnpeomemmnnvie ceasu

Peanuzanus MeXnpeJMeTHBIX CBSI3ed MPU H3yYeHUH OOIed Hu
HeopraHndyeckom XxuMHuM B 11 kJacce ocyuiecTBAsseTCA 4epes
HCMO0JIb30BaHME KaK OOIUX eCTEeCTBEHHO-HAyYHBbIX NMOHATHH, TaK U
MOHSITUH, ABJSIOIIMXCA CUCTEMHBIMU [iJis OTJAEJbHbIX MpPeJIMETOB
€CTeCTBEHHO-HAy4YHOro LIUKJIa.

O6ue ecTeCTBEHHO-HAy4dHble TMOHSATHS: Hay4dHbIA ¢akKT,
THUIOTEe3a, 3aKOH, TeOopHWs, aHaJIu3, CUHTe3, KJaccubHUKaIlud,
MePpUOJUYHOCTDb, HaOJIIOJeHUe, 3KCIIEePUMEHT, MOJleJIUpPOBaHUE,
U3MeEpEeHHE, siBJIEHHE.

dusuka: mMaTepus, 3HepPrus, Macca, aToM, 3JIEKTPOH, NPOTOH,
HEUTPOH, UOH, MU30TOII, PaZAuo0aKTUBHOCTb, MOJIEKY A,
3HepreTUYECKUH YpOBEHBb, BELIECTBO, TeJio, 00'bEM, arperaTHoe
COCTOSIHME BellecTBa, GU3MYECKHe BeJHUYHMHbl W eJUHHUIbl HUX
U3MepeHUs, CKOPOCTh.

Buosiorus: kjeTka, opraHu3aM, 3KocucTeMa, 6uocdepa, Makpo-
U MUKPO3JIEMEHThI, BUTAMHHbI, 0OMEH BEIECTB B OpraHU3Me.

l'eorpadus: MUHepasabl, TOpHbIE MOPOJHI, noJie3Hble
HUCKOIaeMble, TOMJIUBO, PECYPCHI.

TexHoJsiorUa: XUMH4YecKasd MNPOMBILLJIEHHOCTb, MeTaJl1yprus,
MpPOU3BOACTBO CTPOUTEJNbHBIX MaTepUalioB, CeJbCKOX035CTBEHHOE
MPOU3BO/CTBO, NMUIEBAasi NPOMBINIJIEHHOCTh, papMaleBTHUYECKasI
MPOMBIIIJIEHHOCTb, MPOM3BOJACTBO KOCMETHUYECKUX IpenapaTos,
MPOU3BO/CTBO KOHCTPYKLMOHHBIX MaTepUaJioB, 3JIEKTPOHHasi Ipo-
MBbIIIJIEHHOCTb, HAHOTEXHOJIOTUH.
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TEMATUYECKOE TTNAHWPOBAHWE YYEBHOTO TIPEOMETA «XHUMHS»

Yy4yeOHbIN npeameT «Xumusa» (6a3oBbii YPOBEHb)
Bcero 70 4, u3 HUX 6 4 — pe3epBHOe BpeMs

10 KNACC. OPTAHUYECKAA XMMUA

1 4 B Hefesnto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

IlpyMepHbIe TEMBbI,
packpbiBaIiye JaHHbIA
pasjesa nporpamMmsl, u
KOJIM4€eCTBO 4acoB,
OTBOAVIMOE Ha MX
u3ydyeHue

OcHOBHOeE coepxKaHue

OCHOBHbIE BU/bI J€ATEJIbHOCTH
06y4JawImMxcs

Pasgen 1. TeopeTuyeckue OCHOBbI OpraHu4eckoi xumuu (3 4)

Tema 1. Ilpeamer
OpPraHu4ecKoil XHUMMH.
Teopusa XUMH4eCKOTo
CTPOEHUs OpraHU4YecKUux
coeauHeHui (3 u)

[IpesMeT opraHUYeCcKO XMMHHU: eé
BO3HUKHOBEHHE, Pa3BUTHE U 3Ha4YeHHe B
[0JIyYEHUH HOBBIX BeI|eCTB U MaTepHasoB.

Teopus cTpoeHHS OpraHUYeCKUX COeJUHEHUU
A. M. ByTtsiepoBa, eé OCHOBHbBIE MT0JIOXKEHUS.

CtpyKTypHble GOpPMyJbl OPraHUYeCKUX
BelecTB. [oMos10rHsA, U30MepHUS.
XuMHyeckas CBfI3b B OPraHUYeCKHUX

COeJMHEHUAX: KpaTHbIe CBA3H, G- U T-CBA3U.

[IpescraBieHye 0 K1accuPUKALUN
opraHu4eckHx BeljecTB. HoMeHk1aTypa
OpraHUYeCcKUX COeJUHEHU I
(cucTemaTuveckas) ¥ TpUBHAJIbHbBIE
Ha3BaHMSA BaXKHEHIIUX NIpe/iCTaBUTEIeH
KJIaCCOB OPTraHUYEeCKHUX BEILEeCTB.

PackpbiBaTh cMbIC/T U3y4aeMbIX IOHATUN
(BBIAABJATD UX XapaKTepHbIe NPHU3HAKH),
YCTaHaBJUBATb UX B3AaUMOCBS3b.
[IpYMeHATD [10JI0’KEHHUS TEOPUHU CTPOEHUS
OpraHHUYeCcKUX coeJUHEeHUHI

A. M. ByTtnepoBa 151 06 bsICHEHUS
3aBHUCHMOCTH CBOHCTB BELIECTB OT UX
cocTaBa ¥ CTPOEHHUS.

Hcnonp30BaTh XMMHUYECKYIO CUMBOJIMKY
JUJIS1 COCTaBJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTOH,
COKpalléHHOH) GpopMys1 opraHuYecKux
BeILleCTB.

OnpezenssTh BUJbl XMMUYECKOH CBSI3U
(opuHaApHBIe, KpaTHbIE) B OPraHUYECKUX
COeIUHEHHUSIX.
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JeMoHcTpanuu

— O3HaKOMJIeHHue C 06p331_laMl/I
OpraHW4YeCKUX BelleCTB U MaTepHaslaMH
Ha UX OCHOBE,

— OIBITHI 110 IPEBPAILEHUI0
OpraHUYeCcKHUX BeIeCTB IPU HarpeBaHUHU
(n1aBsieHUe, 06yTIMBaHYE U TOPEHUE).

JlaGopaTopHBIii OMNBIT

— MoO/JieJINPOBAaHHE MOJIEKYJI
OpraHHUYecKHUX BelleCTB

PackphbIBaTh poJib OpraHUYECKON XUMHH B
YKU3HU YeJIOBEKa, UIJIIOCTPHUPOBATh CBA3b

C IPYyTUMU HayKaMH.

Ha6arogath u ONMUChbIBaTh
JE€MOHCTPAIlMOHHbIE OMbIThI; TPOBOJAUTH U
ONKCBIBATD JIAGOPATOPHBIE OMBITHI

Paspen 2. YraeBoaopoas! (12

4)

Tema 2. [IpegesbHbIe
yrJiIeBOJOpPOAbI —
ajiKaHbl (2 4)

AJIKaHBI: COCTaB U CTPOEHUE,
roMOJIOTUYEeCKUH paf. MeTaH U 3TaH —
IpocTel1lIMe Npe/CTaBUTENH aJIKaHOB:
dusmyeckre U XMMUYECKHe CBOMCTBa
(peakuuy 3aMeLeHUs U TOPEHUs),
HaXO0XK/JeHHe B IPUPOJIE, IOJIyYeHHe U
IIpUMeHeHHue

PackpbIBaTh CMBICJ/ U3y4YaeMbIX TIOHATHH
(BBIABJATD UX XapaKTepHbIe IPHU3HAKH),
YCTaHaBJUBATb X B3aUMOCBSA3b,
HCII0JIb30BaTh COOTBETCTBYOLIHE
NOHATHA NPH ONMCAHUHU COCTABA,
CTPOEHHU U NpeBpalleHUH OpraHu4ecKuX
CcoeIMHEeHUH.

Hcnonp30BaTh XMMHUYECKYIO CHUMBOJIMKY
JIJIS1 COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTOH,
COKpaléHHOoH) GpopMy.s1 opraHuYecKux
BellleCTB.

YcTaHaB/IMBaTh NPHUHAAJIEKHOCTD
BelLeCTB K ONpe/ie/IEHHOMY KJ1acCy
yIJIEBOJOPO/IOB 10 COCTABY U CTPOEHHUIO,
Ha3bIBaTh UX I10 CHCTEMATHYECKOU
HOMEHKJIaType; NPUBOAUTbL TPUBHUAJIbHbIE
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Ilpooonoicenue

IlpuMepHbIe TeMBHI,
packpbiBaiye JaHHbIA
pasjeJ nporpaMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE HA MX M3y4YeHHue

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeTbHOCTH
00yJaIINXCA

Tema 3. HenpeaebHble
YIJ1eBOJOPOABI: aJIKEHBI,
aJIKaiueHbl, aJIKUHbI

(64)

AnKeHBI: COCTaB U CTPOEHHUE,
rOMOJIOTHYECKUH psAJ. DTHUJIEH U PONUJIEeH
— IpocTeilive NpeJCcTaBUTENN aJKEHOB:
dusnyeckre U XMUMHUYECKHe CBOHCTBA
(peakuuu ruipupoBaHys,
rajJloreHMpoBaHus, rUApaTaluy,
OKHCJIEHHA U NToJIMMepHU3alun), oJly4yeHue
Y IpUMeHeHHe.

Ankaguensl bytaguen-1,3 u
MeTHI0yTaAueH-1,3: crpoeHue,
BaXKHeHIIMe XUMUYeCKUe CBOMCTBA
(peakuust mosimMepusanu). [lomyuyeHue
CHHTETHYECKOI0 Kay4yyKa U Pe3UHBI.

AJIKMHBI: COCTaB U 0COGEHHOCTH
CTPOEHHUs, TOMOJIOTUYECKUH pAL.
AueTunyieH — NpoCTeHIIUNA
NpeJiCTaBUTEJb aJIKHHOB: COCTaB,
cTpoeHHUe, PU3HYECKHE U XUMHUYECKHE
CBOICTBA (peakyu rupUupoOBaHus,
raJloreHUpoBaHUs, THApaTaluH,
ropeHus), oJIydYeHUe U IpUMeHeHHe

HasBaHUS OT/AEe/NbHBIX IPe/CTaBUTEIEN
yIJIEBO/IOPO/OB.

OnpeenaTh BUJbl XUMUYECKOUH CBSI3U B
MoJIeKyJlax yIJ1eBO0PO/IOB;
XapaKTepHU30BaTh 3aBUCUMOCTb
peakIMoOHHOU

CIOCOGHOCTH yIJ/1eBOJ0PO/IOB OT KPAaTHOCTH
KOBaJIeHTHOM CBA3H.

XapaKTepHu30BaTb COCTaB, CTPOEHHUE,
nprMeHeHUe, pusndyeckue U
XWMHYeCKHe CBOMCTBA, BaXKHeHIIHe
CIOCOGbI NOJNYYeHUs] TUIHUYHBIX
npe/cTaBUTe/Ned pa3/IMYHbIX KJI1aCcCOB
yIrJ1IeBOAOPOJOB (MeTaHa, 3TaHa,
3TWJIEHa, alleTuJeHa, 6ytagueHa-1,3,
GeH30J1a).

BbIABAATH reHeTUYECKYIO0 CBA3b MEXAY
yIJIEBOJOPOIAMH U MO TBEPXKAATH eé
HaJIM4YMe ypaBHEHUSIMH COOTBETCTBYOIIHNX
XUMHYeCKHUX PeaKLUH ¢ UCN0JIb30BaHUEM
CTPYKTYPHBIX GOPMYJIL.
XapaKTepu30BaTb UCTOYHUKU
YTJIEBOAOPOAHOTO ChIpbs (HeDTBH,
MPUPOJAHBIHN ras, yroJjb), CIOCO6bI UX
nepepaGoOTKU U MPAKTHYECKOE
IpUMeHEeHUE 0y4YaeMbIX IPOJLYKTOB.
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Tema 4. ApomaTu4eckue
YIJ1€BOAOPOALI (2 4)

Apenbl. BeH3o0J1: cocTaB, CTpOeHUE,
du3nYecKUe U XUMHYEeCKHE CBOWCTBA
(peakiuu raJjoreHUpoOBaHUSA U
HUTPOBAHMUs1), MOJIyYeHUE U
npumMmeHeHue. Tonyon: cocmas,
cmpoenue, puzuueckue u XumuieckKue
ceoticmea (peakyuu 2ai02eHupo8atus u
HUMpOBaHUsl), NOIYy4HeHUe U
npumererue. TOKCUYHOCTb apEHOB.
'eHeTHYecKas CBA3b yIJIEBOJOPO/OB,
NpUHAJIEKAIUX K pa3JIMYHbIM KJlaccaM

Tema 5. [lpupogHbie
HCTOYHUKH
yI/1€BOJOPOAOB M HX
nepepa6oTka (2 4)

[IpupoaHble HCTOYHHUKH YTIJIEBOLOPO/IOB.
[IpyupoHbIF ra3 ¥ NonyTHble HePTAHBIE
rasnl. HedTh U eé npoucxoxjeHue.
Crioco6rI nepepaboTKky HedTU: TeperoHKa,
KPEeKUHT (TepMHUYeCKHH, KaTaJIUTUYECKHUN),
nuposin3. [IpoayKThI NepepaboTKu HedTH,
HX IPUMeHEeHHe B IPOMBILIJIEHHOCTH U B
6bITy. KaMeHHBIN yroJib ¥ IPOAYKTHI €ro
nepepaboTKH

JleMoHcTpanus
— KoJuteKnuu «HedTb» U «Yroab».
JlaGopaTopHble ONBITBI

— O3HaKOMJIEHHE C 06p33HaMI/I maacT-
MaccC, Kay4yKOB U pe3HUHBbI;

— MOJeJIMPOBAaHHE MOJIEKYJI
yrjieBo4opoZ0B U raJloreHonnpour3BOJHBbIX.

Hcnonp30BaTh €CTECTBEHHO-HAy4YHbIE
MeTO/ibl IO3HaHUSI — NPOBEJIEHHE,
HabJIl0/leHre U ONMCaHHe XUMHUYECKOTO
3KcIepuMeHTa (J1abopaTopHble U
NpaKkTH4YecKue paboThl).

CyiefloBaTh NpaBuJaM 6e30MacHON paboThl
B JIaGOPaTOPHUHU IPU UCIOJIb30BAHUHU
XUMHUYECKOU MOCYAbl U 060PYAOBaHUSA, a
TaKXXe MpaBUJaM oGpalleHus ¢
BeleCTBaMU B COOTBETCTBHUH C
HHCTPYKIUAMHU I10 BbIIIOJIHEHUIO
J1ab0paTOPHBIX ONBITOB U MPAKTHUYECKUX
paboT MO NOJyYEeHHIO U U3YYEHHIO
OpraHUYecKUX BellecTB.

[IpefcTaBiaATh pe3ybTaThbl
3KcrepuMeHTa B popMe 3anucu
YPaBHEHUH COOTBETCTBYIOUIMX peaKLUHd U
JleslaTh BbIBOJIbI HA UX OCHOBE.
[IpoBOAUTD BbIYUC/IEHUS 110 yPABHEHUIO
XUMHYeCKOH peaKIHHu.

CaMoCTOATE/IbHO IIJIAHUPOBATh U
OCYILeCTBJISTh CBOIO IO3HABATE/IbHYIO
JlesITeJIbHOCTb; IPUHUMATh aKTHBHOE
y4acTHe B IPyNIOBOH y4eGHO U
JlesITEeJIbHOCTH.
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Ilpooonoicenue

IlpuMepHbIe TeMBHI,

packpbiBaiye JaHHbIA
pasjes nporpamMmsl, U

KOJIN4€eCTBO 4aCoB,
OTBOAMMOE€ HaA HUX
HU3YyYECHHUE

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeTbHOCTH
00yJaIINXCA

IIpakTH4eckasa paéora

Ne 1. [TosiydeHHe 3TUJIEHA U U3yYeHHe
€ero CBOMCTB.

Boruyucienus
— 110 ypaBHEHUIO XMMHUYEeCKOH peaKLuHU
(mMaccel, 06'b€Ma, KOJIMYECTBA UCXOJHOTO
BellleCTBa WX NIPOAYKTa peaKL 1 1o
HM3BEeCTHbIM Macce, 06'bEMY, KOJIMYECTBY
OJIHOT'0 U3 MCXO/JHBIX BElLeCTB U1
MPOAYKTOB PeaKLNH)

Paszgen 3. Kucaopoacoaep:kamue opraHnyeckue coeguHenus (12 yv)

TeMma 6. CIUpThHIL.
denon (3 4)

[IpenenbHbIE OZHOATOMHBIE CIUPTHI.
MeTaHOJI U 3TAaHOJI: CTPOEHHUE,
pusnvecKkre U XUuMHUYeCKHe CBOUCTBA
(peakuu c aKTUBHBIMH MeTaJIJIaMH,
rajloreHOBOJIOPO/JIaMH, TOPEeHHE),
npuMeHeHue. BogopogHas cBs3b.
JleficTBHe MeTaHOJIa M 3TAHOJIA Ha
OpraHu3M 4eJoBeKa.

MHoOroaToMHble CHUPTBI. JTUJIEHITIUKOb
U IJIMLEPUH: CTpoeHue, pu3nieckue U
XUMHYEeCKHe CBOMCTBA (B3auMoJeCcTBYE
CO 1[eJI0OYHBIMU MeTaJlJlaMH, KadecTBeHHas
peakiysi HA MHOTOQTOMHbBIE CITUPThI).

PackpbeIBaTh CMBIC/ U3y4YaeMbIX TOHSATHH
(BBIABJSATD UX XapaKTepHbIe IPU3HAKH),
yCTaHABJHUBATh UX B3aHMOCBSI3b,
HCII0JIb30BaTh COOTBETCTBYIOIIHE
MOHSITHS IPU ONIMCAHUH COCTABA,
CTPOEeHUsI ¥ IpeBpallleHUH OpraHuyecKux
CoeIUHEeHUH.

Hcnosib30BaTh XUMUYECKYIO0 CUMBOJIUKY
JIJIS1 COCTaBJIEHUS] MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pPa3BEPHYTOH,
COKpallEHHOH) GOpMyJ1 OpraHUIeCKUX
BeIeCTB.
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ﬂeﬁCTBHe Ha OpraHMU3M 4eJI0OBeKa.
HpumeHeHHe rJIMepruHa U 3TUJIEHTJIMKOJIA.

®eHou1. CTpoeHMe MOJIEKYJIb,
dusuyeckue U XUMHUYECKHE CBOMCTBA
deHosa. TokcuyHOCTb deHoJIa.
[IpyuMeHeHUe peHoIa

Tema 7. Anbaeruapl.
KapG6GoHOBbIE KHUC/IOTHI.
CioxHbie 3¢upsbI (7 4)

Anbaeruabl U kemonwvi. PopManibaeru,
aneTaNbAeru/: CTpoeHue, usndeckue u
XHMMHYeCKHe CBOMCTBaA (peaKLUu OKUCIeHUs
1 BOCCTAHOBJIEHHS, KaueCTBEHHbIe
peakLuu), MojiydeHue U IpUMeHeHHe.

Ayemon: cmpoenue, pusuueckue u
Xumuyeckue ceoticmea (peaxyuu
OKUCTIEHUSI U 60CCMAHONEHUSL), NOTLYYEeHUE
U npumMeHeHue.

YcraHaB/iMBaTh NPUHAJIEXKHOCTD
BELIECTB K OINpeJle/IEHHOMY KJaccy IIo
COCTaBy M CTPOEHHMIO, Ha3bIBaThb HUX IIO
CHUCTEMATUYeCKOU HOMEHKJIaTypeE;
NPUBOJUTh TPUBUAJIbHbIE HAa3BaHUs
OT/Ee/JbHBIX npeJiCTaBUTEEN
KHCJIOPO/ICOJIEPKAIIUX COeJUHEHUM.
XapaKTepu3oBaTb COCTaB, CTpPOEHHE,
MpUMeHEHUE, dusuyveckue u
XUMHYECKHEe  CBOMCTBaA, BakHeHIIHe
CHOC06bI HOJIy‘{eHI/IH TUIITUYHBIX
npejicTaBUTeNeH Pa3/IMYHBIX KJIaCcCOB
KHCJIOPO/ICOiepKaLLIX coeJUHEHU
(meTaHo1a, 3TaHOJIA, rJIMLEPUHA,
denoua, dopmanbaerua,
aleTaabJerusa, yKCyCHOHM  KHCJOTHI,
TJIIOKO3bI, KpaxMmaJia, L[eJIJII0JI03b1);
BBISIBJISITb F€HETHYECKYIO CBSI3b MEXAY
HMMU U TOATBEPXAAThb €€ Haaudue
YpaBHEHUSIMU COOTBETCTBYIOLIUX
XUMHY€eCKUX peakuui C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POpPMYyII.
OnuceIBaTh COCTaB, XUMHUYECKOE CTPOEHHe
¥ NpUMeHeHHe >XUPOB, XapaKTepHU30BaTb
WX 3HadYeHUe MJis JKU3HeAesTeJbHOCTH
OpraHU3MOB.

Oco3HaBaTh ONACHOCTb BO3JIEUCTBUSA Ha
JKUBBIE OpraHU3MBbI orpeseIéHHBIX
OpraHUYeCKHX BELECTB U MOSICHATH Ha
MpUMepax CHOCOObl yMEHbIIEHHUS U
MpeaoTBpalleHUs UX BpeJIHOTO
BO3/JIEWCTBUsI HAa OPTraHU3M YeJIOBeKa.




LE

Ilpooonoicenue

IlpuMepHbIe TeMBHI,
packpbiBaiye JaHHbIA
pasjeJ1 nporpamMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE Ha MX
H3y4yeHue

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeTbHOCTH
00yJaIINXCA

O HOOCHOBHBIE Npe/ieIbHbIe
KapOOHOBbIe KMCJI0Tbl. MypaBbMHadA U
YKCYCHasl KUCJIOTBI: CTPOEHHUE,
dusnyeckre U XMUMHUYeCKHe CBOHCTBa
(cBo¥icTBa, 061Me AJ1 KJIacca KUCOT,
peakuus aTepudUKaILUHn), NOJAyIeHUEe U
npuMeHeHnue. CTeapvHOBadA 1
0JIeMHOBasi KUCJIOTHI KaK
NpeJiCTaBUTEJHN BBICIINX KapOOHOBBIX
KHUCJIO0T. MbLJIa KaK COJIM BBICHINUX
KapOOHOBBIX KHCJIOT, UX MOlolllee
nencTBUe.

CrnoxxHble 3pUpbI KaK IPOHU3BOAHbIE
Kap6O0HOBBIX KMCJIOT. ['MPOJIN3 CI0KHBIX
adupos. XKupel. 'napous xupos. [IpumeHeHne
»KUPOB. BuoJsiornyeckas poJib >KUpoB

Tema 8. YriieBoasb! (2 4)

YrieBoabl: cOCTaB, KAacCUPUKALUA
yriaeBosoB (MOHO-, U- Y TOJIMCAXapHUbI).
[r0Kk03a — NpOCTEeNIIUN MOHOCaXapUi:
0COGEHHOCTH CTPOEHUS MOJIEKYJIBI,
dusuyeckue u XUMHUYECKHE CBOMCTBA
(B3aumogeiictBue c ruapokcuaom meau(Il),
OKHCJIeHHEe aMMHAYHbIM PaCTBOPOM OKCH/A
cepe6pa(l), BocctaHOBJIeHUE, GpOXKEHME

Hcnosib30BaTh eCTECTBEHHO-HAYYHbIE
MeTO/Jibl IO3HAHUA — MMpOBeJeHHe,
Hab6JII0/leHe U ONMCAaHUe XUMUYeCKOTo
3KcnepuMeHTa (J1abopaTopHble U
npaKTH4YecKHe paboThl).

CiiemoBaTh IpaBUJIaM 6e3o0macHol paboThl
B JIJaGOPaTOPHHU IIPH UCNOJIb30BAHUHU
XMMHUYECKON MOCyAbl U 060pyZ0BaHUsA, a
TaK)Xe MpaBUIaM 06paleHusI C
BellleCTBaMU B COOTBETCTBHHU C
MHCTPYKIMSMH BbINOJHEHNA
J1abOpPATOPHBIX ONBITOB U NMPaKTHYeCKUX
paboT Mo MOJIyYeHHIO U U3YYEHHIO
OpraHHUYeCcKUX BeLeCTB

[IpefcTaBaATE pe3y/IbTaThl IKCIIEPUMEHTA
B $opMe 3anucy ypaBHEHUH
COOTBETCTBYIOLIMX peaKUUd U AesaThb
BBIBO/IbI Ha X OCHOBE.

[IpoBOAUTD BBIYUCJIEHUS 10 yPABHEHUIO
XUMHYECKOH peaKIHHu.

CaMoCTOAITE/IbHO IIJIAHUPOBATh U
OCYILECTBJISITh CBOIO IO3HABATE/IbHYIO
JlesITeJIbHOCTb; IPUHUMATh aKTUBHOE
y4acTHue B IPyNIOBOH y4eGHO U
JlesITeJIbHOCTH
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[JIFOKO3bl), HAX0XK/[EHHE B IPUPO/IE,
NpUMeHEeHUE, GUOJIOTHYECKasi POJib.
doTocuHTe3. PpyKTO3a KaK U30Mep
TJIOKO3BI.

Caxaposza — npeocmasumend
oucaxapuoos, cuoponus, HAXOAHCOeHUe 6
npupooe u npumeHeHue.

KpaxmMauJi 1 LieJ1/110J103a KaK IpUPO/IHbIe
nosinMepnbl. CTpoeHUe Kpaxmasia u
11eJI110/103bl. DU3UYecKHe U XUMUYeCKUe
CBOMCTBa KpaxMaJsia (TuApoJius,
KayeCTBEeHHasi peaKLUs C UOJ0M)

JlaGopaTopHble ONBITHI
— TOpeHHe CIIUPTOB;
— OKHCJIeHHe 3TaHosa okcugom menu(ll);
— B3aUMO/IeHCTBHeE IVIUIepHHA C
rugpokcugom megu(11);
— OKHCJIEHHE a/IbJeTUI0B aMMHUAYHbIM
pacTBopoM okcujia cepe6pa(l) u
rugpokcugom megu(1l);
— B3aUMOJIeHCTBHE KpaxMasa C HOJOM.

IlpakTHyeckas pa6oTa
Ne 2. CBo¥icTBa pacTBOpa YKCyCHOM
KHUCJIOTHI.

BoeruncieHnus

— II0 ypaBHEHUIO XUMHUYECKOH peaKLiuu
(Maccpl, 06'bEMa, KOJIMYECTBA UCXOHOTO
BelleCcTBa WM MPOAYKTa peaKLuU 110
HU3BECTHBIM Macce, 06'bEMY, KOJTUYECTBY
OJIHOT'0 U3 UCXOAHBIX BELIECTB UJIH
MPOAYKTOB peaKL1H)
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Oxonuanue

IlpuMepHbIe TeMBHI,
packpbiBaiye JaHHbIA
pasjeJ1 nporpamMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE Ha MX
H3y4yeHue

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeTbHOCTH
00yJaIINXCA

Paspen 4. A3oTcoaep:kaliue opraHuyeckue coeguHeHus (3 4)

Tema 9. AMUHBI.
AMHHOKMCJIOTHI. beku

(34)

Amunvl. Memunramun u anHuiun: cocmas,
cmpoenue, pusuvecKue u XumudecKue
ceoticmaa (2operue, 83aumooeticmaue ¢
80001 U KUCTIOMAMUL).

AMHHOKHCIOTBI Kak aM$OTepHble
opraHuyeckue coefrHeHUA. Pusndeckue 1
XHMMHYeCKHe CBOMCTBa aMMHOKHUCJIOT (Ha
npuMepe r;iMyuHa). buosiornyeckoe
3HayeHHe aMMHOKHUCJIOT. [lenTubl.

Besiku Kak npupoiHble
BbICOKOMOJIEKY/IIPHBIE COeJMHEHMUS.
[lepBu4Has, BTOpUYHAsA U TPeTUYHASA
CTPYKTypa 6eIKoB. XMUMHU4YeCKHe CBOWCTBA
6eJIKOB: 'HJPOJIN3, AeHaTypaLus,
KayeCTBEHHBIE peaKIMY Ha OesKH.

JleMoHCcTpauuu
— JleHaTypauusi 6eJIKOB NPU HarpeBaHUH;
— IBETHbIe peaKLUHU OeJIKOB.

PackpbIBaTh CMBbIC/ U3y4YaeMbIX TOHATUH
(BBIABJAATD UX XapaKTepHbIe IPHU3HAKH),
yCTaHaBJUBATh UX B3aHMOCBSI3b,
HCI0JIb30BaTh COOTBETCTBYOLHE
NOHATHA NPH OMKMCAHUHN COCTABA,
CTPOEHHUA U NpeBpallleHui OpraHu4ecKux
coeJJMHEeHUH.

Hcnonb30BaTb XMMHUYECKYI0 CUMBOJIMKY
JUJIS1 COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEépHYTOH, COKpaLEH-
HOM) $opMyJ1 OpraHUYEeCKHX BELIECTB.
Onpefie/sITh TPUHA/JIEKHOCTD BEIECTB K
onpe/ie/IEHHOMY KJ1acCy 0 COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX 110
CUCTEMaTH4YeCKOW HOMEHKJIATYpeE;
HNPUBOJUTb TPUBHAJIbHbIE HAa3BaHUSA
OT/e/IbHBIX Tpe/ICTaBUTEIEH.
XapaKTepu30BaTb COCTaB, CTPOEHHUE,
NpUMeHeHHe, QU3NYECKUE U
XUMHYeCKHEe CBOMCTBA, BaXKHeH e
CIoCOG6bI MOJIYYeHUS TUITUYHbBIX
NpeJcTaBUTEJeN a30TCOAePKALIUX
coeHeHUH (TJIMIMHA U GEJIKOB).




oy

[losicHATB Ha MpUMepax 3HaYeHUe GesIKOB
JUIs1 OPTaHHU3Ma YeJloBeKa.
Hcnosb30BaTh eCTeCTBEHHO-Hay4YHbIe
MeTo/ibl I03HaHUA — HabJI0AaTh U
ONMCBIBATh AEMOHCTPALMOHHbBIN
3KCIepHUMEHT.

CaMoCTOAITe/IbHO MJIAHUPOBATh U
OCYLIeCTBJIATH CBOIO NI03HABATE/IbHYIO
JesITeJIbHOCTb; IPUHUMATb aKTUBHOE
ydacTue B IpynnoBoH yue6HoOH
JesTeJIbHOCTU

Pa3paesn. 5. BblcOKOMOJIEKy/IApHbIe coeJHHeHus (2 4)

Tema 10. [ll1acTMaccsl.
Kay4yyku. BosiokHa (2 4)

OCHOBHbIE OHSTHUA XUMHH
BBICOKOMOJIEKYJIIPHBIX COeJJHEeHHU:
MOHOMeP, [T0JINMep, CTPYKTYPHOE 3BEHO,
CTeNeHb OJIMMepU3aluH, CpeHsS
MoJIeKyJIsipHas Macca. OCHOBHbIE METO/bI
CHHTEe3a BBICOKOMOJIEKYJISIPHBIX
CcoeJMHEHUH — MOoJINMepU3anus U
IOJINKOHeHCAL M.

Ilracmmaccel (n0AUIMUAEH, NOAUNPONUJIEH,
NOAUBUHUAXA0PUC, NOAUCMUPO).
HamypaabHblil u cunmemuyeckue Kayvyku
(6ymadueHosulil, x10ponpeHoswlii u
usonpeHosblil). BosokHa: HamypaabHble (X/10N0K,
wepcmby, WEK), UCKYccmeeHHble (ayemamHoe
80/10KHO, BUCK03Q), CUHMemuYecKue (KanpoH u
/1A8CaH).

JleMoHcTpanus

— O3HaKOMJiIeHHne C 06pa3uaMH
NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMaccC, Kay4yKoOB

BusiazieTb U3yyaeMbIMU XUMHYECKUMU
MOHATUAMU: PaCKpbIBaTh CMbICJI
HU3y4aeMbIX NOHATHUH U NIPUMEHATDb 3TH
MOHATUSA NPU ONMCAHUU COCTaBa U
CTPOEHHA BBICOKOMOJIEKYJIIPHBIX
OpraHU4YeCcKHUX BellecTB, /IJ11 06'bsICHEHUA
OT/e/IbHBIX GAKTOB U AABJIE€HUH.
Hcnosb30BaTh XUMHUYECKYO CHMBOJIUKY
JIJIS1 COCTaBJIEHUSA CTPYKTYPHBIX GOpMyJI
BellleCTB ¥ YpaBHEHHUU peaKkU Ui
NOJIMMEepU3alMH1 U OJUKOHAeHCAlUU




11 KNACC. ObLLAA U HEOPTAHUYECKAA XMMMA

1 4 B Hefesto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

IlpuMepHbIe TeMBHI,
pacKkpbiBaiye JaHHbIA
pasjeJ nporpaMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE Ha MX
v3y4yeHue

OcHOBHOE cojepxKaHue

OCHOBHbIE BH/bI JeATE/TbHOCTU
00yYaKIINXCA

Pa3pen 1. TeopeTnyeckne ocCHOBBI XUMUHM (12 4)

Tema 1. CTpoeHue
aToMoB. Ilepuogu4deckuii
3akoH U [lepnoauyeckasn
cHCTeMa XUMMY€eCKHX
asiemeHToOB /I. U.
MeHgesieeBa (3 4)

XuMHU4YecKuu asieMeHT. AToM. A apo
aTOMa, U30TOIIbl. JJIEKTPOHHAA 060JI0UKa.
JHepreTU4ecKkre YpoBHH, IOLYPOBHH.
AToMHBIE OpGUTaH, S-, P-, d-3/1IeMEHTHIL.
Oco6eHHOCTH pacnpefiesleHUs 3JIeKTPO-
HOB 110 OPGHUTAJISIM B aTOMax 3JIEMEHTOB
MepPBbIX YeThIPEX NEPHUOA0B. JJIEKTPOHHAs
KOHUTrypanus aToMOB.

[lepronvyeckuii 3akoH U [lepuoguyeckas

CUCTeMa XUMHYeCKUX 3JIEMEHTOB
. . MerngeneeBa. CBA3b
MepPUOAUYECKOTO 3aKOHA U
[leproanyecko CUCTEMBI XUMHUY€ECKUX
asiemeHTOB /. 1. MeHeneeBa ¢

COBpeMEeHHOH Teopuel CTpOeHHUs aTOMOB.

3aKOHOMepHOCTI/I H3MeHeHUsI CBOUCTB
XHUMHYECKHUX 3JIEMEHTOB

u 06pa3yeMbe HNMHU IIPOCTHIX U CJIONKHBIX
BelecCcTB 10 rpyniaM v nepruogaM.

PackpbIBaTb CMbIC/ U3yYaeMbIX IOHATHH
(BBIIBIATBH UX XapaKTepHble IPU3HAKH),
yCTaHaBJIMBaTb UX B3aUMOCBS3b.
PackpbiBaTh cCMBIC/I NEPUOLUYECKOTO
3akoHa /J[. U. MeHaesieeBa u
JeMOHCTPUPOBATh €ro
CHUCTEMATU3UPYIOILYI0, OO’ bICHUTEIbHYIO U
MPOTHOCTHUYECKYI0 PYHKIUU.
XapakTepu30BaTb 3JIEKTPOHHOE CTpPOEeHHe
aTOMOB XWMUYECKHX 3JeMeHTOoB 1—4
IIepHUO0B, UCIIOJIb3YS MOHATUS

«S-, p-, d-3J7IEKTPOHHbIE OPOUTATIN,
«3HepreTU4eCcKue YpOBHU».

OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XHMHYECKUX 3JEMEHTOB M HX
coeIMHEHUH N0 nepuojaM

u rpynnam [lepruouyeckoil CUCTEMbI
XUMUYeCKUX 3yieMeHTOB /l. U.
MeHaeneeBa
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3HayeHUe nepruoandeCcKoro 3aKkoHa
B Pa3BUTHH HAaYKH.

JleMmoHCcTpanuu
Bujbl Tabsaun «Ilepuogudeckass cucTeMa
XUMUYECKUX 3JIEMEHTOB . H.
MeH/e/ieeBa»

Tema 2. CTpoenue
BelecrBa. MHoroo6pasue
BewecTs (4 4)

CtpoeHue BellecTBa. XUMHUY€ECKas CBS3b.
Buabl XuMH4YecKoH cBsA3Y (KOBaJleHTHasi
HeIoJIApHad U NoJidpHad, HOHHad,
MeTaJlJInYecKasi). MexaHU3Mbl
06pa30BaHUs KOBAJIEHTHOU XUMHYECKOU
cBsi3U (0OMeHHBIN U JJOHOPHO-
aKLEeNTOPHBIH).

BopopoaHas cBa3b. BasleHTHOCTB.
JJIeKTpOOTpHULATEJbHOCTb. CTeneHb
okucaeHns. MOHbI: KATHOHBI

Y1 aHUOHBI.
BemecTtBa MOJIEKYJIIPHOT'O u
HEMOJIEKYJIIPDHOTO CTPOEHHsA. 3aKOH

IIOCTOAHCTBA COCTaBa BelleCTBa. Tunel
KpUcCTaJlIJ/iIn4eCKUux peH.IéTOK U CBOWCTBA
BelleCTB.

[loHsTHE O AUCIIEPCHBIX CUCTEMaX.
HcTruHHBIE U KOJIJIOUAHbIE PaCTBOPHbIL.
MaccoBas A0Jid BellecTBa B paCTBOpe.

Kiaccudurkanys HeopraHM4eckux
coepvHeHnd. HoMeHk1aTypa
HeopraHUYeCcKHUX BellecTB. [eHeTHYecKas
CBfI3b HEOPTraHHUYECKHUX BEIECTB,
NPUHAJIEXKAlIMX K pas- JIMYHBIM KJIaccaM

PacKpbIBaTh CMbIC/ U3y4YaeMbIX IOHSITHH
(BBIAEJATD UX XapaKTepHble IPHU3HAKU) U
NMPUMEHATDb 3TH NIOHATHUA NIPHU OIMHUCAHHUHU
COCTaBa U CTPOEHHsl BELIECTB, JIJisi
00'bSICHEHHUS OT/le/IbHBIX PaKTOB

U sIBJIEHUH.

OnpefenATb BUJbl XMMU4Y€eCKOH CBA3U
(xoBa/JIEHTHOU, MOHHOH, MeTa/JINY€eCKOH,
BOJIOPO/IHOM) B COEJUHEHHUSAX; THII
KPHUCTAJIJINYeCKOH pellléTKH KOHKPETHOI0
BellleCcTBa.

OnpejesATb BaJIeHTHOCTb U CTeNeHb
OKMCJIEHUS XMMHUYECKHUX 3JIEMEHTOB B
COeIMHEeHUAX Pa3JINYHOTO COCTaBa.
[IpoBOAYTH BBIYMCJIEHUSA C UCIIOJIb30BaHUEM
NOHATHA «MacCcoBasi 10Jis1 BellleCTBa B
pacTBope»
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Ilpooonoicenue

IlpuMepHbIe TeMBHI,
pacKkpbiBaiye JaHHbIA
pasjeJ1 nporpamMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE Ha MX
H3y4yeHue

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeJTbHOCTH
00yYaIINXCA

Tema 3. XumMuueckKue
peaknuu (5 4)

XuMuyeckas peaknus. Kiaccudukanus
XUMHUYECKUX PeaKLUi B HeopraHu4ecKou
M OpraHH4YecKol XMMHHU. 3aKOH
COXpaHeHHs MacChl BElleCTB; 3aKOH
COXpaHeHHs U NIpeBpallleHUs] SHEPTHUU
IPU XMMHUYECKHUX peaKLHUAX.

CKOpOCTb peakluu, eé 3aBUCUMOCTb OT
pasin4HbIX pakTOopoB. O6GpaTUMbIE
peaknuu. XMMHUYeCKoe paBHOBeCHE.
DaKTOopBbl, BJUSAOILYE HA COCTOIHHUE
XUMH4YeCKOoro paBHoBecud. [Ipunnun Jle
[laTenbe.

JJIeKTPOJIMTUYECKAA AUCCOLHUALMA.
CusabHbIe U ci1abble 31eKTpouThL. Cpesa
BOJIHBIX PaCTBOPOB BELLECTB: KHCIas,
HeWTpasibHas, leao4Has. [lonamue o
6000pooHnom nokazamene (pH) pacmeopa.
Peakniuu noHHoro o6MeHa. I uopoaus
Op2aHUYeCKUX U HEeOPSAHUUEeCKUX
sewecms.

OKHUCINTEebHO-BOCCTAHOBUTEIbHbIE
peaknuu. [lonsamue 06 snekmponuze
PAcniasos u pacmeopos coJell.
Ipumenenue snekmponusa.

OO6BACHATb 3aBUCUMOCTb CKOPOCTHU
XMMUYEeCKON peaKliMH OT Pa3IUYHbIX
¢dakTOopOB.

OnpezessaTh XapaKTep CMelleHus
XUMHUYECKOr'o paBHOBECHA B 3aBUCUMOCTH
OT BHeIIHero Bo3jaelcTBus (mpuHuun Jle
[laTenbe).

CocTaB/IATh YpaBHEHUs peaKLMii pa3/InYHbIX
THUIIOB; IOJIHbIe U COKpalLéHHbIe HOHHbIEe
ypaBHEHHUs peaKL Ui, yYUTbIBasA YCJI0BUHA, IPU
KOTOPBIX 3TU peaKLUU UAYT J10 KOHLA.
[ToaTBEpKAaThb CyllleCTBOBaHHE
reHeTHYeCKOU CBA3U MEeXAY
HeOpraHW4YeCKHMH BelLeCTBAMH C IOMOLIIbI0
ypaBHEHHUH COOTBETCTBYIOIIHNX XUMHUYECKUX
peaxkuui.

[IpoBOAYTBE, Ha6GIIOJATh U ONUCHIBATH
XUMHYECKHUH IKCIIEPUMEHT: 110
onpe/ieJIEHUIO CpeJibl BOJHBIX paCTBOPOB
BellleCTB, BbISIBJIEHUIO yCIOBUH

NpPOTEKAaHUsA peaKLil HOHHOTO 06MeHa,
W3y4YEeHHIO BJIHUSAHUSA Pa3JUYHbIX GaKTOPOB
Ha CKOPOCTb peaKLUH.




JeMoHcTpanuu

— MOJIeJIU KPHUCTALJINYECKUX PElIETOK;
— pasJioKeHHe MepoKCcHJa BOJOpOoJa B
NMPUCYTCTBUU KaTau3aTopa.

JlabopaTopHbie paGoOThbI
— MNpoBejieHHe peaKLMi MOHHOTO O06MeHa;

— oIpe/ieJieHHe cpe/ibl paCTBOPOB
BeILleCTB C IOMOILIbI0 YHUBEPCAJIbHOTO
WH/JMKaTopa.

IIpakTUyeckasa paéora

Ne 1. BausiHue pa3/iM4HbIX GaKTOPOB Ha
CKOPOCTb XMMHY€eCKOH peaKLMHU.

BbruucieHus

— pacyeTbl C HCIOJb30BaHHWEM IOHATHUA
«MaccoBas J10J11 paCTBOPEHHOTO
BelleCTBa»;

— pacyé€Tbl MO ypaBHEHUAM XUMHYECKHX
peakuui, B TOM 4HCJIe TePMOXHMHYECKHe
pac4yéTnl

CnepoBaTh NpaBUJlaM N0JIb30BaHUS
XUMUYeCKOH NocyZ0H U 1abopaTOPHBIM
060pyZl0BaHHUEM.

[IpeacTaBasATh pe3ybTaTbl XUMHYECKOTO
3KCIepuMeHTa B GopMe 3alIUCU
ypaBHEHUH COOTBETCTBYOIIMNX PeaKIUN U
JleJIaTb BbIBO/IbI HA UX OCHOBE.

[IpoBOAUTDL BBIYUC/AEHUS 1O YpaBHEHUSM
XMMUYEeCKHX peakluid, B TOM 4YHCJIe
TepPMOXUMHUYECKHE PACYETHI

Pa3saen 2. Heoprannyeckast xumus (16 u)

Tema 4. HeMeTasLibl
(84)

HemeTannbl. [looxeHHe HeMeTaJIJIOB B
[leproayyeckol cUCTEMe XMMHUYECKHUX
asiemeHTOB /. 1. MeHe/ieeBa U
0COGEHHOCTH CTPOEHUS aTOMOB.
duysuyeckue CBOMCTBA HEMETAJJIOB.
Annotponus HeMeTaJlJIOB (Ha IpUMepe
KHCJIOpOoJa, cephl, docdopa u yriaeposa).

PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH
(BBLAESATD UX XapaKTepHbIe NPU3HAKH) U
MPUMEHSITh 3TU MOHSTUS IPH O CAaHUU
COCTaBa ¥ CTPOEHUs BeIlleCTB, AJIs
00'bSICHEHUS OTZIeJbHBIX GaKTOB U
SIBJIEHUH.
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Ilpooonoicenue

IlpuMepHbIe TeMBHI,
pacKkpbiBaiye JaHHbIA
pasjeJ1 nporpamMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE Ha MX
H3y4yeHue

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeJTbHOCTH
00yYaIINXCA

XHMMHUYEeCKHEe CBOHMCTBA BaXKHEHIIINX
HeMeTaJlJIOB (rajJloreHoB, cephl, a30Ta,
docdopa, yriaeposa v KpeMHHUSI) U UX
coeuHeHUH (OKCHUOB,
KUCJIOPO/ICO/IEP KA HUX KUCJIOT,
BOJOPOJIHBIX COeJUHEHUH).

[IpuMeHeHHe BaXKHEHIINX HEMETA/LJIOB
U UX COeJUHEHU

OGBsCHATDL 0611Ie 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB HEMETAJJIOB

U UX COeJJUHEHU U C yYETOM CTPOEHUS UX
aTOMOB U NoJioXkeHUs B [lepuoguyeckoit
cucTeMe XUMH4YeCcKHux asieMeHTOB /. U.
MeHeseeBa.

XapakTepH30BaTh (ONMHUCHIBATH) 06LIHE
XUMHUYEeCKHEe CBOMCTBA HEMETAJIJIOB, UX
Ba)KHEHIINX COeJUHEHUH, TOATBEPXKAas
3TO ONMCAaHUe IpUMepaMy ypaBHEHU U
COOTBETCTBYIOIUX XMMUYECKUX peaK M.
XapaKTepu3oBaTh BJIHWSHHWE HEMETAJIOB U
WX COeJUHEHUU Ha )KMBbIe OPTaHU3MBbI;
ONHKChIBAaTb NIPUMEHEHME B pa3JIN4YHBIX
06JIaCTAX MPAKTUIECKOH 1esITeJIbHOCTH
4eJioBeKa.

PackpbIBaTh CYyLIHOCTb OKHUCJIUTETBHO-
BOCCTAQHOBHUTEJIbHBIX peaKL Uil
M0CpPe/CTBOM COCTaBJIEHUS 3JIEKTPOHHOTO
6aJslaHCa 3TUX PeaKIUH.

[IpoBOAUTE peakyuu, NOATBEPKAAIOIIUE
XapaKTepHble CBOMCTBA U3yYaeMbIX BEILECTB
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pacrno3HaBaTh OINBITHBIM NYTEM aHHUOHBI,
NPHUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX.
Ha6uromaTh ¥ onMChIBaTh
JIEMOHCTPALMOHHbIE ONbIThI; IPOBOJUTH U
ONMCBIBATb XUMHUYECKUI 3KCIEPUMEHT
(s1tabopaTopHbIe U MpaKTUYECKHE PabOThI).
[IpescTaBaATh pe3yIbTAaThl XUMUYECKOTO
3KCIepUMeHTa B GopMe 3aMucu
ypaBHEHUH COOTBETCTBYIOLINX peaKIUi U
AeJiaThb BbIBO/JbI HA UX OCHOBeE.

CJyie0BaTh MpaBUJIaM MOJIb30BaHUS
XUMUYECKOH NMocy10H U 1abopaTOpHBIM
06opy/loBaHUEM.

[IpoBOAUTD BbIYMCIEHUS 10 ypPAaBHEHUAM
XUMHUY€eCKUX peaKIuH.

CaMocTOATe/IbHO NJIAHUPOBATb U
OCYLIeCTBJIATh CBOIO I03HABATE/IbHYIO
JlesITeJIbHOCTb; IPUHUMATb aKTHBHOE
ydacTHe B IpynIoBoH yueGHOH
JlesTeJIbHOCTH.

Tema 5. Metasuibl (8 4)

MeTasibl. [los102keHHEe MeTaJlJIOB B
[leproaryecko cUCcTeMe XUMHYeCKUX
asiemeHTOB /JI. 1. MeHOeneeBa.
OCOGEHHOCTH CTPOEHHUsI 3JIEKTPOHHBIX
060J104EK aTOMOB MeTaJlJ10B. O6IHe
dusndeckure cBolicTBa MeTasL10B. CIIaBbl
METAaJIJIOB. JJIEKTPO- XUMHUYECKHUH P
HanpsDKeHUH MeTaJslJIoB.

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
MeTaJJIOB (HaTpHUH, KaJuH, KaJblUH,

PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHSATUH
(BBIAESATD UX XapaKTepHbIe NPU3HAKH) U
MPUMEHSITh 3TU MOHSTHUS IPH O CAaHUU
COCTaBa ¥ CTPOEHUs BEIlleCTB, AJIs
00'bSICHEHUS OT/IeJIbHBIX (PaKTOB

U SIBJIEHU M.

OGBSICHATH 06IIHe 3aKOHOMEPHOCTU B
W3MEHEeHUH CBOWMCTB 3JIEMEHTOB —
METaJIJIOB U UX COeJJUHEHUHN C YUETOM
CTPOEHHS UX aTOMOB U MOJIOXKEHUS
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Ilpooonoicenue

IlpuMepHbIe TeMBHI,
pacKkpbiBaiye JaHHbIA
pasjeJ1 nporpamMmel, 1
KOJINYeCTBO 4acoB,
OTBOJMMOE Ha MX
H3y4yeHue

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeJTbHOCTH
00yYaIINXCA

MarHui, aJllOMUHUH, IUHK, XPOM,
>KeJie30, Me/lb) U UX COeIUHEeHU .

O61re cnoco6bl MOJIYy4YeHUsT METaJIJIOB.

MeTannyprusd. Kopposus memannos.
Cnocobul 3awyumst om KOppo3uu.
[IpyuMeHeHUe MeTaJlJIOB B ObITY U
TeXHUKe

JleMoHcTpauuu
— o06pasipl HeMETAaJIJIOB;

— B3aWMO/JIelCTBHE MeJH C a30THOU
KHCJIOTOM pa3/INYHON KOHIEHTPALHY;

— KOJIJIEKI WA «MeTaJs1bl U CILJIaBbI».

JlaGopaTOpHbI€ ONBITHI

— Ka4eCTBEHHbI€ peaKIIMH1 Ha aHUOHBI
WU KaTHOH aMMOHHA;

— B3aHUMOJENCTBUE THUAPOKCHUAA
QJIIOMUHUS C PACTBOPAaMH KUCJIOT U
IIeJI0YEeH;

— Ka4eCTBEHHbIe€ peaKIIM1 Ha KaTHUOHbI
MeTaJlJIOB.

B lleproguyeckoil cucTeMe XMMHUYECKUX
asieMmeHTOB /. U. MeHeneeBa.
XapakTepH30BaTh (ONMHUCHIBATH) 06LHE
XUMHUYeCKHe CBOMCTBa MeTaJlJIOB, UX
BaXKHEHUIIUX COeJUHEHUH, TOATBEPXK/Aast
3TO ONMCaHHe NpYMepaMH ypaBHEHU N
COOTBETCTBYIOUIUX XUMUYECKUX PeaKLNH;
NpYMeHeHUe MeTaJIJIOB B PA3/IMYHBIX
06J1acTAX, @ TAKXKe HCI0JIb30BaHUE UX JJIs
CO3/1aHUSI COBPEMEHHBIX MaTEPHUAJIOB U
TEXHOJIOTHH.

PackppIBaTh CyIHOCTb OKHUCJIUTEbHO-
BOCCTAaHOBHUTEJIbHBIX PeaKIIui

MOCPEJICTBOM COCTABJIEHUSI 3JIEKTPOHHOTO
6aJslaHCa 3TUX PeaKIUH.

[IpoBOoAUTE peakyy, NOATBEPXKAAOIIHE
XapaKTepHble CBOMCTBA U3yYaeMbIX BeleCTB;
pacrno3HaBaTh ONBITHBIM MYTEM HOHBI
MeTaJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX

pacTtBopax.
Ha6somaTh u OINHUChIBAaTh
JEMOHCTPAlMOHHbIE OMNbITHI; TPOBOJAUTDL U
ONHCBIBATb XUMHUYECKUH  3KCIEepUMEHT

(;1abopaTopHbIe ¥ IpaKTHYECKHE PAbOThI).
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IIpakTUYecKkue paboThl

Ne 2. PemieHue aKkcriepriMeHTaJlbHbIX
3aja4 no teMe «HemeTannb»;

Ne 3. PelieHue aKkcriepriMeHTaJlbHbIX
3aja4 1no TemMme «MeTaJlabI».

BbluncieHUs

— pac4yéTbl MacChl BellleCTBa UM 06 bEMA
rasoB [10 U3BECTHOMY KOJIMYECTBY
BellleCTBa, Macce WK 00bEMY OJTHOTO U3
y4acCTBYIOIIMX B pEAKLIUU BelleCTB;
pacyéTbl Macchl (06'bEMa, KOJIMYECTBA
BellleCTBa) NPOJYKTOB PeaKIHH, eCJIU OHO
13 BellleCTB UMeeT IPHUMeCH;

— pacuéTsl Maccel (06bEMa, KOJTM4ecTBa
BelllecTBa) NPOAYKTa peaKIUH, eCcIy 0JJHO
M3 BelleCTB /IaHO B BUJie pacTBopa C
onpezieJIEHHON MaccoBOH JoJier
pacTBOPEHHOIO BellecTBa.

[IpescTaBaATh pe3yIbTaThl XUMHUYECKOTO
3KCIepuMeHTa B GopMe 3allUCH ypaBHEHU
COOTBETCTBYIOLIUX PeaKkL Ui U AesaThb
BbIBO/Ibl Ha UX OCHOBE.

CiefoBaTh IpaBUJIaM [10J1b30BaHUA
XUMUYeCKOH NMocyZoH U 1abopaTOPHBIM
060pyZl0BaHHUEM.

[IpoBOAUTH BBIYUCIEHUS 10 YpaBHEHUAM
XUMHUYeCKUX peaKIUH.

CaMoCTOATeJIbHO IIJIAHUPOBAaTh U
OCYILeCTBJIAATh CBOIO IO3HABATE/bHYIO
JesITeJIbHOCTb; IPUHMMATh aKTUBHOE
ydacTue B IpynnoBoH yue6HoOH
JesTeJIbHOCTU

Pazgen 3. Xumusa u xkusHb (4

4)

Tema 6. Xummusa
U XKU3Hb (4 4)

Pousib xuMHu B o6ecriedyeHUU
9KOJIOTUYECKOH, dHEpPreTHYeCKOH U
MULIEeBOU 6€30MaCHOCTH, Ppa3BUTHH
MeJULMHBL [IoHATHE 0 HAYYHBIX METOAAX
NO3HAHHUA BEIEeCTB U XUMHUYECKHUX
peakui.

[IpencraByieHUs1 06 OGIIMX HAYYHBIX
NPUHLHUIAX TPOMBIIJIEHHOTO HOJyY€eHHUsI
BaXKHEHILIMX BEIEeCTB.

PaCKprBaTb POJIb XMMHUH B pellIEeHUH
3HepreTu4eCKHux, CbIpb€BbIX U
3KOJIOTHYECKHUX l'IpO6JIeM 4qyeJsioBe4eCTBa,
OIMIUCBIBATb OCHOBHBbIE HaIlpaBJIEHUA
pa3BUTHUA XUMHUYECKON HAaYKH U

TEXHOJIOTHH.
[IpuMeHATH npaBuJa 6€e30MacHOTO
obpaleHus c BellleCTBaMH,

HCIIOJIb3yeMbIMU B HOBCE,Z[HGBHOI;'I KHW3HHU,
IpaBWJia NNIOBEAEHUA B LeJIAX c6epe>xe1—m;{
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Oxonuanue

IlpuMepHbIe TeMBHI,
pacKkpbiBaiye JaHHbIA
pasjeJ1 nporpamMmel, 1
KOJINYeCTBO 4acoB, 0TBO-
AUMOe Ha UX U3ydYeHHe

OcHOBHOE cojepKaHue

OCHOBHBIE BUABI AeATeJTbHOCTH
00yYaIINXCA

Yes10BEK B MUpE BELIECTB U MaTEPUAJIOB:
BaKHeMNIIHMe CTpouTebHble MaTepHaJlbl,
KOHCTPYKLIMOHHbIE MaTEpPUaAJIbI, KPACKH,
CTEKJIO, KepaMUKa, MaTepHuasbl AJis1
3JIEKTPOHUKH, HAHOMATEePHUaJIbI,
OpraHu4ecKue U MUHepaJbHble
yZA06peHus.

XuMHs U 3[J0pOBbe YesIoBeKa: MpaBuja
HCII0JIb30BaHMUs JIeKap CTBEHHBIX
NpenapaToB; NpaBuJia 6e30MacHOTo
HCII0JIb30BaHMUSI IPeNnapaToB OBITOBON XUMHUU
B [IOBCE/ITHEBHOM »KU3HU

3/I0pOBbsSl U OKpY>Karolled NpupoJHOH
cpe/ibl; TOHUMATh Bpe/J; (0NacHOCTbD)
BOB,LLeﬁCTBPIH Ha XXM Bbl€ OpraHHU3MbI
onpese€HHbIX BelleCTB, CMbIC/
IoKasaTeJid K, IOACHATL Ha IpUuMepax
croco6bl yMeHbIIEeHUS U
NpesOTBpalleHUs UX BpeJHOTO
BO3/I€MCTBUS.

AHanu3upoBaTh U KPUTUYECKU
olLleHNBaTh HHPOpMaIHIO, CBA3aHHYIO C
XUMHY€eCKUMH NMPOLIeCCaMHU U UX
BJIUSIHHEM Ha COCTOsSIHHE OKpY»Karolien
cpezpbl.

Hcnosnp30BaTh MOJTyYeHHbIE 3HAHUS

Y Ipe/ICTaBJIeHusI 0 cdepax JesiTeJIbHOCTH,
CBSI3aHHBIX C HAYKOH U COBPeMEHHBIMH
TEXHOJIOTUSIMU, KAK OCHOBY JJIsI
OpHEeHTalUU B BBIOOPE CBOEH GyayIei
npodeccoHaTbHON AesATebHOCTH.
[IpyHUMAaTh yyacTue B 06CyKAeHUU
npo6JieM XMMUYECKOH U

3KO0JIOTUYECKOU HAMPaBJIEeHHOCTH,
BbICKAa3bIBaTb COOCTBEHHYIO MO3UIUI0

1o npo6JieMe U NpeJJiaraThb

BO3MOXHbIe TyTH e€ pelleHusI
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