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MHNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMmMa 1o XMMUM Ha YpPOBHE CpeAHEro oouero oOpa3oBaHUs
pa3paborana Ha ocHOBe DejnepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI o0pa3oBaTeIbHON IpOrpaMMbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepabHOM roCyAapCTBEHHOM
oOpazoBarenpHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro mpenMera «XuMus» B 00pa3oBaTesIbHbIX OpraHu3zanusx Poccuiickoit
Qdenepauuy, peaqu3yOLMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBbl, H
OCHOBHBIX mnoJIokeHnH «CTparerum pasBUTHs BocnMTaHus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 ropa» (Pacnopsbxenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XUMHSI HAa YpOBHE YIJIyOJEHHOIO HM3Y4YEHHUs 3aHMMAeT BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4YHOro oOpa3zoBanus yuwammuxcs 10-11 kmnaccos.
N3yuenne mnpeaMera, peaindyeMoe B YCIOBUAX AU DEpEeHIIMPOBAHHOTO,
npoduibHOro oOy4eHMs, MpU3BaHO oOOecneuynTh oO0lEe00pa3oBaTENbHYI0 U
OOLIEKYNbTYPHYIO IOATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJanTalyi UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM JKM3HU B COLIMYME, a TAKXKe JJIs
IPOJOJKEHUsT OOy4YEeHHs] B OpPraHu3alusix NpopecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS ABJIAETCS OJHOU U3 MPUOPUTETHBIX TUCLHUILINH.

B nporpaMMe no XMMHM Ha3HayeHUE MnpeaMera «XUMUS» MO0JIydaeT
NOJPOOHYI0  MHTEPIPETAlUi0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIUMHU
nonoxkenusimu  ®I'OC COO o B3aUMOOOYCIIOBIGHHOCTH 1I€JieH, COAEp:KaHMUS,
pe3ysbTaToB O0y4YeHHs M TpeOOBaHUH K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCSL CJIEAYIOUIME BBIMOJHIEMbIE HPOrPaMMON IO
XUMHH PYHKIUU:

e HH(OPMALMOHHO-METOAMYECKAs, pealu3aluus KOTOpoill oOecrneunBaeT
MOJIyYEHHE NPEJICTABICHUS O LEJsAX, COJAEpk aHUM, OOLIEH CTpaTeruu
oOy4eHHMsl, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOI'O MPOQuIIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas pe1ycMaTpuBaeT
OlpejiesieHHe: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS W MOCIEI0BATEIbHOCTU
U3y4YeHHUs] Y4eOHOro martepuasa, KOJUYECTBEHHBIX M KAUECTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (POPMUPOBAHUIO COIEPKATEIHHOW OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTeNbHBIX JIOCTUXKEHUU OOydaroluxcs B
paMKax HUTOrOBOM arTecTauud B (QOpMe €IHHOI0 ToCydapCTBEHHOIO
AK3aMeHa 10 XUMUHU.

[Iporpamma ajist yriry0a€HHOTO U3yUEHUSI XUMUU:
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e YCTaHAaBJIMBAaET WHBAPUAHTHOE MPEJAMETHOE COJEpKaHHUE, 005A3aTeNIbHOE
UL U3YYEHHs] B paMKax OTAEIbHbIX Hpoduied, MNpeaycMaTpuBaeT
pacupenesieHue M CTPYKTypUpOBaHUE €ro 10 KjiaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT NPUMEPHOE paCIpEeeHHEe YYEOHOro BPEMEHM, PEKOMEHIYyEeMOro
JUTSL U3yYEHUS OTIEIbHBIX TEM;

e Ipe/JIaraeT MNPUMEPHYI IHOCIEJOBATEIbHOCTh HU3YYEHHsS] Y4YEOHOro
Marepuasia ¢ y4€TOM JIOTMKH MOCTPOEHHUs Kypca, BHYTPHUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3EH;

e JaéT METOJIMYECKYIO MHTEPHPETALHUIO LIeJIed U 3a]a4 U3yYeHUsl peaMeTa
Ha yriayOJa€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOECHHMS OCHOBHOH 00pa3oBaTelIbHOU
MIPOTPAMMBI CpeaHEro o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaIpeIMETHbIX, MPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX ~ JACHCTBUM  OOydYaromerocss 1O OCBOEHHUIO
coJlep KaHus IpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B IPOrpaMMe IO XMMHUU IPETyCMOTpPEHa
IIPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusi. 3a mpefelaMd YCTAHOBJIGHHOW MporpaMMoOd 1O  XUMUH
00sA3aTeIbHOM (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEpX)aHUsl Y4EOHOro ImpeaMera
«XUMHS» OCTAETCSI BO3MOXKHOCTh BbIOOpa €ro BapMAaTUBHOM COCTaBIIAIOLIEH,
KOTOpasi JIOJ>KHA ONPENENsThCS B COOTBETCTBUM C HAIPABJIEHUEM KOHKPETHOIO
npoduiia o0yyeHusl.

B cootBercTtBHM ¢ KoHuenrtyainbHbiMH mnonoxeHusmu DPI'OC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOro M yriayOJEHHOrO YypOBHEH B CHCTEME
nudpepeHIMpOBaHHOIO O0yYEeHHUsI HAa YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIiyOJEHHOrO W3y4YEHMs] HaNpaBi€H Ha pealu3aluio
IIPEEMCTBEHHOCTH €  MOCJIEAYIOLMM  J3TalloM  MOJYYEHUS  XMMHYECKOro
oOpa3oBaHus B paMKaX HW3y4YEHHUS CHELUAIbHBIX ECTECTBEHHO-HAYYHBIX H
XUMHYECKUX TUCUUIUIMH B By3aX M OpraHU3alUsIX CPeAHEro npoeccruoHaIbHOro
oOpa3zoBaHus. B 3Toil cBs3M u3ydyeHue mpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha  pacHIMpeHue U  yIIyOJeHUe TEOpPEeTUYECKOU U
IIPAKTUYECKON MOATOTOBKM 00yYaroUIuxcsi, BBIOpaBIIMX ONpEAeNEHHbIA TPOPHIIb
0Oy4YeHHMsl, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOIEro MOTYyUYEeHUsI XUMUYECKOT O
o0Opa3oBaHus B OpraHu3anusax npodeccuoHaabHOro oopasosanus. Hapsay c atum,
B cBere TpeboBaHuii ®I'OC COO Kk mnjuaHupyeMbIM pe3yjbTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENIbHOM MPOrpaMMbl CPEAHETO OO0LIero 00pa3oBaHUS
u3ydyeHue mnpeameTa «XUMHUS» OpPHUEHTHPOBAHO TAaK)Ke€ Ha pEIIeHHe 3a]ad

E
E
:
=}
:
g

D
=
g
B
:
N
E
L
g
E
k:
:
:
(=]
g
%
b |
2
i
3
H
g
:
E-
g
A
2
:
B
A
[E}
e
:
§



http://www.print-driver.ru/order/?demolabel-ru

BOCIIUTAHUS U COLMAJIIBHOIO PAa3BUTHUA OOy4aroluxcs, HAa (POPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYaIbHbIX YMEHUW, YMEHHI pallMOHaJu3alii y4eOHOro Tpyla H
00O0OHIEHHBIX CHOCOOOB  JEATENIIBHOCTH, HMEIOINX MEXKIUCIUIUTMHAPHBIM,
HAJIMPEIMETHBINA XapaKTep.

CocraBnsionuMu npeaMeTa «XHUMHs» Ha YPOBHE YIUIYOJIEHHOI'O HM3Yy4YEHUs
ABIIAIOTCS  YriyOJn€HHblEe Kypcbl — «Opranudeckas xumus» u  «OOmwas u
HeopraHudeckas xumusi». llpu onpeneneHun noaxoaoB K 0TOOPY U CTPYKTYPHOM
OpraHu3alyy COJAEPXKAHUS STUX KypCOB B MpPOrpaMMe [0 XHMHHU 3a OCHOBY
npuHAThl nojioxkeHuss ®I'OC COO o pazauuusax 0a3o0BOro U yriayoJ€HHOTO
YPOBHEHN U3YUYEHHUs IPEIMETA.

OcHoBy cozaepxkaHusi KypcoB «Opranudeckas xumusi» U «OOmass u
HEOpraHWYeCcKass XHMHS» COCTaBISI€T COBOKYIHOCTb IPEIMETHBIX 3HAHUU H
YMEHHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YYEHHMs IpeIMeTa. DTa CUCTEMaA
3HAHMM T0Jy4aeT OMNpeAeNEHHOE TEOPETUYECKOEe JOIMOIHEHUE, MO03BOJIAIOIIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJBIIMI  00BEM  (PAKTOIOTMUECKOTO
Marepuasna. Tak, Ha yriyOJnEHHOM YypOBHE H3yd€HHUs IpeAameTa obecredyeHa
BO3MOXHOCTh 3HAUMUTEJIBHOTO YyBEJIWYEHUs OOBEMAa 3HAHUW O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX MX COEJUHEHUN HAa OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NIPEICTABICHUNA O CTPOCHHM BEIIECTBA, XMMHUYECKOW CBS3M M 3aKOHOMEPHOCTIX
IIPOTEKAHUS PEAKIUI, paCCMATPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKON KUHETUKH
u TepMoaMHaMuku. WM3ydenuwe mnepuogmyeckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHX  3JEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUAX O CTPOCHHM aTOMa. XMMHUYECKasi CBS3b
OOBSCHAETCS C TOUKU 3PEHUSI SHEPreTUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
paspylleHnH, a TaKKe C TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB  peakuuil  jgomnonHsiercss  (GOpMUpPOBAHMEM  NpEACTaBICHUU 00
ANEKTPOXUMHUYECKUX MpoOLeccax U AIEKTPOJIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHm4eckoil XMMUHU MPU PACCMOTPEHHHM PEAKUMOHHOM CIOCOOHOCTH
COEIMHEHUH ynenseTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKLuil.

Oco0oe 3HaueHHMe HMEET TO, 4YTO Ha COJEpKaHHE KYpCOB XUMHUU
yrayOa€HHOTO YpOBHS U3YUEHHUS 1JIs KJIACCOB ONPEAEIEHHOTO MPOoQuiIst (riIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHHH K oOlei cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHUE CMEXHbIE IpeaMeThl. Tak, Hanmpumep,
B COJCPKaHUM MpeIMeTa JJIsi KJIACCOB XMMHUKO-(PU3MUECKOTO Mpoduist O0JbIIoe
3HaueHue OyJqyT MMETh AIEMEHThl y4yeOHOro marepuaia mno obdmeil xumuu. Ilpu
M3YYEHUHM IMIpeJMETa B JaHHOM Cly4yae akLIeHT OyAeT cjaellaH Ha OOUIHOCTb
METO/IOB MO3HAHHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (PU3UKE: aTOMHO-
MOJIEKyIsipHasi Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUS
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MacCbl M DHEPIUM, 3aKOHBl TEPMOJWHAMUKH, JJIEKTPOJIM3a, IPEICTABICHHUS O
CTPOECHMU BELIECTB U IPYTOE.

B TO Xe BpemMs B COIEpXaHMHM IIpeaAMeTa Uil KIACCOB XUMUKO-
Ounonornyeckoro npoduis OoNbIINKA yAENbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM ciywae mpenocTtaBisieTcss  BO3MOXKHOCTh Juisl  Oosee
OOCTOSITEIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOMl BXOAST, K MNpUMEpYy, TaKue
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JHUIUAbL, O€JKH, YIJIeBOAbl, HYKJIECHHOBBIE
KHMCJIOTBI U Apyrue. IIpm 3TOM 3HaHUSA O COCTaBE M CBOMCTBaxX IMpPEICTABUTENIECH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIYKAaT OCHOBOW [JIl M3Y4YEHUS
CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mane ¢GopMHpOBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB MIO3HAHUS U ONBITA MPAKTHYECKOTO0 IPUMEHEHHS HAyYHbIX
3HAaHMM HM3y4eHHE npeaMera «XuMus» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBI3AX C YYEOHBIMH MpEAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX oOsiacteil «EcTecTBeHHO-HayuHble NpeaMeTh», «MaremaTtuka Hu
uH(popmaTika» 1 «PycCKHil sI3bIK U IUTEpATypay.

[Ipy u3ydyeHun ydeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
TaK)Xe, KaK Ha YPOBHE OCHOBHOI'O U CpeJHero oduiero oOpazoBaHus (Ha 0a30BOM
YPOBHE), 3a7aueil NEPBOCTENIEHHON 3HAYUMOCTH SIBJISIETCSI (DOPMUPOBAHHE OCHOB
HAayKl XUMHUU Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIHOCTH YEJI0OBEKAa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne
TOW 3aJauyd Ha YINIYOJIEHHOM YPOBHE M3Yy4EHHs] NpeIMeTa MpeArnoaraet
pean3alnIo TAKUX LEJIEH, KaK:

e (opmMupoBaHMe NpPEICTABICHUNA: O MaTepUaIbHOM €JAMHCTBE MHUpA,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTHU SIBJIEHUHN MPUPOIBL, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HAyK M €€ Beaylleil poiau B obOecrnedyeHun
YCTOWYMBOIO  pa3BUTUSL  YEJIOBEYECTBA: B  PEIICHHMH  Opoldsiem
HKOJIOTMYECKOM, SJHEPreTUYECKOM U MUIIEBON 0€30MaCHOCTH, B Pa3BUTUHU
MEIULMHBI, CO31aHUH HOBBIX MaT€pPHAJIOB, HOBbIX HICTOYHUKOB HEPIHH, B
o0ecreyeHnu palruoOHAIBHOIO MPUPOAONOIb30BaHUS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KYyJIbTYpbl YEJIOBEKAa, a TAKKE IKOJOTHYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOJHOM Cpeae;

e OCBOCHME CHCTEMBbl 3HAHUM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISAIOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (PyHIaMEHTaJIbHbIX
IIOHATHN, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHHMM BEIIECTBA HA Pa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETUYECKHX 3aKOHOMEPHOCTSX MNPOTEKaHUs XMMHYECKUX PpEeaKiHil, o
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XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIUX
Hay4YHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOICTBA;

dhopmupoBaHue y 0o0yuarmmxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUU ISl OOBSICHEHHS
KIIFOUEBBIX Ul W MpoOJieM COBPEMEHHOM XHUMHH, Ji1 OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOUIMX €CTECTBEHHO-HAYUHYIO MPUPOIY;
IPAaMOTHOTO PEIICHUsI MPOOIeM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHMUS,
aHaJu3a U OIIEHKU C MO3UIIMI IKOJIOTUYECKON O€30MacHOCTH NOCIEICTBUI
OBITOBOM M MPOU3BOACTBEHHOM JEATEIbHOCTH 4YEJIOBEKAa, CBSI3AHHOU C
XUMUYECKUM  MPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  MepepadoTKoi
BEIILIECTB;

yriyOjieHue  MPEeJCTaBICHHM O  HAy4YHbIX  METOJlaX  IO3HAHUS,
HEOOXOIUMBIX JJIsi MPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMHUYECKUX SBICHUN, HMEKIIUX MECTO B
MPUPO/IE, B MPAKTUUECKON JEATEIbHOCTH U MOBCEAHEBHON KU3HHU.

B mnnane peanuzanuu NEpBOOYEPEHBIX BOCIHUTATENBHBIX W Pa3BUBAIOLIUX
(YHKIMI 1EJOCTHOW CUCTEMBbI CPEJIHEro OOIIero oO0pa3oBaHMs MPU WU3YyUYECHHU
npeamMera «XUMHS» Ha  yIAOyOJIEHHOM YpOBHE OCOOYIO  aKTyallbHOCTh
PUOOPETAIOT TAKUE LENH U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHUI MPUPOJIbI,
YBOKEHMSI K TMpOLeCCY TBOpUECTBA B O0JacCTU TEOPETUUECKUX U
MPUKJIAJIHBIX HMCCJIEAOBAaHUNA B XUMUHU, (DOPMUpPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBALMU K OOYYEHUI0O M T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHMI0O  HAa  OCHOBE  YCBOCHHS
00111eueTOBEYECKUX LIEHHOCTE;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOocTe oOywaromuxcsi, (pOpMUpPOBaHHE Yy HHUX CO3HATEIBHOIO
OTHOIIEHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO KaK
YCJIOBUIO YCHENIHOW MPo¢eCCHOHABHONU U OOLIECTBEHHOU JeATENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MOTPEOHOCTU B
310pOBOM 00pase KU3HH;

dbopMupoBaHUE YMEHHUM M HABBIKOB Pa3yMHOr0 NPHUPOIOMNOJIb30BAHUS,
Pa3BUTHE PKOJIOTMYECKON KYJIbTYPhI, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOMN AEATEIIbHOCTH.

OO6muiee yncno 4yacoB, MPEyCMOTPEHHBIX I U3YYCHUSI XUMUU CPETHET0 00IIero
oOpazoBanusi, coctaBisier 136 yaco: B 10 kiacce Ha 6a30BoM ypoBHE — 34 ydaca
(1 wac B Henento), B 11 kiacce Ha yrinyosneHHoMm ypoBHe — 102 yaca (3 vaca B
HEJIEITIO).
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B

[IpomexxyTounas arrecrauua no xumuu (11 k;macc) — mnpoueaypa,
IPOBOJMMAsl C LIEJbI0 OLIEHKM KauyecTBa OCBOEHHSA OOYyYalOIUMHCS YacTH
comepkanusi  (TIOJYroJIoOBOE€  OLIGHMBAaHHWE) WJIM BCero oObema y4eOHOM
JUCLUUIUIMHBL 3a Y4eOHBIM TOJ. (roJIoOBOE€ OIICHMBAHHE) OCYLIESCTBISIETCS B
COOTBETCTBHHM C KaJCHAAPHBIM Yy4yeOHbIM TpadukoM B (OpMe KOHTPOIBHOU
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[IpoMexyTOouHass aTTecTalMsl MNPOXOAMT Ha MOCJHEeAHEeH ydeOHOMl Hexene
nosiyrogusi yueoHoro roja. dopmel U MOpAJOK MNPOBEAEHUS HPOMEKYTOUHOM
atrectauus onpeaensatores «llonoxxenuem o popmax, NEPUOAUYHOCTH U TOPSIKE
TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M ITPOMEKYTOUYHON aTTECTAllMU 00YyYarolUXCsl
MyHUIIMTIAIBHOT'O Ka3€HHOI'0 0011eo0pa3oBaTeabHOro yupexaenus «CoygaTckas
cpeansisi 001eoOpa3oBaTeIbHas KO
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COIAEPXAHUE OBYUYEHUA
11 KVIACC

OBILIAA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUH.

AtoM. CocTaB aTOMHBIX Anep. XUMHUYECKUN 3y1eMeHT. M3oTonsl. Ctpoenne
ANIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU H
noAypoBHU. AToMHBIE opOuTanu. Kiaccudukaius XuMHUUECKUX JIEMEHTOB (S-, p-,
d-, f-anementsl). PacnpeneneHue SJIEKTPOHOB MO aTOMHBIM — OpOMTANISIM.
DOneKTpoHHbIE KOH(UTypallud aTOMOB 3JIEMEHTOB NIEPBOrO—4ETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(UIypaluud HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

Ilepnognuecknii 3axkoH u Ilepuoanueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsA3b NEPUOAUYECKOrO 3aKOHA M Ilepnoandeckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX W CIOXKHBIX BEIIECTB IO TIPYNIaM W MEPUOJAM. 3HAYCHHE
nepuoandeckoro 3akona /.M. Menneneena.

Xumudeckasi CBA3b. Buapl XMMHYECKOW CBS3M: KOBAJIEHTHAs, WOHHAas,
MeTtauinyeckas. MexaHu3mbl 00pa3OBaHUSl KOBAJEHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-AKLIENTOPHBIN. DHEPrus U JJinHa CBsA3U. [[0IIpHOCTH, HANPABIEHHOCTD U
HAChIIIa€MOCTh KOBAJEHTHOW CBsA3U. KpartHele cBa3u. Bopopoanas CBs3b.
MexXMONEeKyYIIpHbIE B3AUMOICUCTBUS.

BajleHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b DJJIEKTPOHHOU
CTPYKTYpPBbI MOJIEKYJI C UX T€OMETPUUYECKHM CTPOEHHEM (Ha MPUMEpPE COCIUHEHUN
AJIEMEHTOB BTOPOTO NEPUOAA).

IIpencraBineHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCcTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaresb, JMUIraHbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUM.
IlonsAiTHE O KOOPAMHALMOHHON XUMUMU.

BemecTBa  MOJIEKYJSIDHOIO ¥ HEMOJIEKYJSIDHOIO  CTPO€HHMsA.  THIbI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nqucnepcHbix cucremax. MctunHble pacTBOphl. [IpeacraBienue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAXEHUS KOHLEHTpPALUMU pPacTBOPOB:
MaccoBas J0JI1 BELIECTBA B pACTBOPE, MOJIAPHAsl KOHUEHTpauus. HaceleHnsle u
HEHACBILEHHBIE PACTBOPHI, pACTBOPUMOCTB. Kpucramioruaparst.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. TpHBUAIbHBIC
HAa3BaHUs OTIEIBHBIX MPEICTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuss XuMHYECKHX peakluil B HEOPraHUYECKON U OpraHUYeCcKOu
XUMHUHU. 3aKOH COXPAHEHHsI MAacCChl BEIIECTB; 3aKOH COXPAHEHMs W INPEBPALLCHUS
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SHEPIuM NpHU XUMHUYECKUX peakiusax. TernnoBbie 3PHeKThl XUMHUUECKUX PEaKIHil.
TepMoxuMu4eckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOM peaklyH, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB.
I'omoreHHbIe 1 reTeporeHHble peakuuu. Karanns u kataam3aTopsl.

OO6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHUS: TEMIIEpaTypa, AaBJICHUE U KOHLEHTPAllUH BEIECTB, yYaCTBYIOLIUX B
peakuuu. [Ipunuun Jle [latense.

Onekrpoautnyeckas auccounanus. CuiibHble M ciaOble 3JEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIIOTHas, HEWUTpalibHas,
mienounas. Bogoponusiii nokazatens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOI'0 OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIICHHS.
OxucnuTenb M BOCCTaHOBHUTENb. [Ipolecchl OKUCIEHUS W BOCCTAaHOBJICHMS.
BaxxHeilimme OKHCIWTENM W BOCCTAHOBUTENM. METOJ 3JIEKTPOHHOIo OajaHca.
DNEeKTpOJIU3 pacTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTANIbHBIE METOAbl HU3YUYCHHUSI BEIIECTB U HUX MPEBPAILCHUI:
pa3joKEeHHUE TMEepOKCUIa BOAOPOJAa B NPHUCYTCTBUM KaTalu3aTopa, MOJAENU
KPUCTAJNIMYECKUX PEHIETOK, MPOBEAECHUE PEAKIIUI HOHHOTO 0OMEHA, ONpPEEICHHE
Cpedbl pacTBOPOB € IMOMOIIBID WHIMKATOPOB, M3YYCHUE BIUSAHUS Pa3IMYHBIX
(akTOpOB Ha CKOpPOCTb XMUMHUYECKOM peakIMu M IMOJIOXKEHUE XHUMHUYECKOIro
paBHOBECHS.

Heoprannueckasi xummusi.

Ilonoxxenne HemeTtaiuioB B llepuomnueckoi cucTteMe  XMMHYECKHX
sanemeHToB /.M. MenzaeneeBa 1 0COOEHHOCTU CTPOECHMSI UX aTOMOB. PuU3nUYECKHe
CBOICTBa HEMETAJIOB. AJUIOTPONHS HEMETAUIOB (HA MPUMEpPE KUCIOPOAA, CEpHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusznueckne ¥ XMMHUYECKUE CBOICTBA: PEAKIUU C
METaJUIAMA U  HEMETaJUIaMH, BOCCTAHOBHUTEJIbHBIC CBOWCTBA. [ MApPHUIBI.
TormnuBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoze, CrnocoObl MOJydeHus, (QU3HUYECKUE U
XUMHYECKUE CBOMCTBA. ['amoreHoBoaopoabl. BaxHeillne KuciopojcoaepKaiime
COEJIMHEHHUs rajoreHoB. JlabopaTopHble W IMPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COCIUHEHUMN.

Kucnopoa, o3oH. JlaGopaTopHble U MPOMBIIUICHHbIE CIOCOOBI MOJYYEHUS
kuciopoaa. Ouznyeckue U XUMHYECKHE CBOMCTBA M NMPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B npupoje, CHOCOObI mMOJNydeHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cyinbbunbl. Oxcun cepoui(IV), okcun
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cepol(VI). CepHucrast u cepHas KUCIOThI U UX coidu. OcCoOEHHOCTH CBOICTB
CcepHOU KUCIOTHI. [IpuMeHenue ceppl U €€ COeMHEHNN.

A3zor. Haxoxnenue B mpupoae, CHocoObl MONY4YeHHs, (PU3HYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTAast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHenune azora
U €ro COeIMHEHUI. A30THbIE Y10OpEHUsI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MOydeHUs, (puznueckue u
xumuyeckue cBoictBa. Dochuast u pochun. Oxcuawsl docdopa, dochopHas
kuciora u e€ conu. lIpumenenune Qocdopa u ero coenunenuit. dochopHbie
ya0OpeHus.

VYrinepon, HaxoxiaeHWe B OpUpoJe. AJUIOTPONHbIE  MOAUUKAIMUU.
dusznyeckue W XMMHUYECKHE CBOMCTBAa MPOCTBIX BELIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcup yriepoaa(ll), okcua yranepona(lV), yronbHas kuciota u eé
cojii. AKTUBHPOBAaHHBINA Yroiib, afcopbuus. @ymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECMHEHU.

Kpemuuii. Haxoxnenue B mpupojie, crocoObl NMOJy4eHHs, (PU3NYECKHE U
xumuueckue cBorctBa. Oxcupa kpemHusA(IV), kpemHueBas KuCIOTa, CHIMKATBHI.
IIpumeHnenne kpeMHUs U ero coeanHeHui. CTeKIo, ero noJay4eHue, BUAbl CTEKIIA.

[Tonoxenune MetaiuioB B [lepuoanueckon cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O000JI0YEK aTOMOB MeTayuioB. OOiue
¢u3nueckre cBOMCTBa MeTaIOB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CrutaBbl METAJLIIOB.

DNEeKTPOXUMUYECKUN psifi HanpspkeHuid wMeTtawioB.  OOmme  crnocoObl
MOJIYYECHHUS METaJJIOB: TUAPOMETATYPrus, MUPOMETAIUTYPIHUs,
anekTpoMeramnyprud. Ilonsitue o koppo3uum metamioB. CrnocoObl 3alIUTBl OT
KOPPO3HUH.

OO6mas xapakrepuctuka meTawioB [A-rpynmsl Ilepuoguyeckoil cuctemsl
XUMUYECKUX J3JieMeHTOB. Hatpuii u kanuii: mnonydeHue, ¢QuU3MUYECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAUHEHHM.

Oo6mas xapakrepuctuka MeramuioB IIA-rpynnel Ilepuognueckoil cuctemsl
XUMHYECKUX D3JIEMEHTOB. MarHuii M KajnpUui: MOJdydyeHue, QU3nyeckue Hu
XUMHYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB M HUX COEJUHEHUM.
’KéctkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.

AJIOMHHHUI: TTOJTy4eHHUEe, (PU3NUECKUE U XMMUYECKUE CBOWMCTBA, IPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHble CBONCTBa OKCHAA H
TUIPOKCUA AITFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMHHHSL.

OOmast  xapakTepucThka MeTauioB noOouHblXx noxarpynn (b-rpymm)
Ileproan4eckor CHCTEMBI XUMHYECKUX IIEMEHTOB.
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OuU3NYECKUe U XUMMHUYECKHE CBOWMCTBA XpOMa U €ro coenauHeHud. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomatbl u AUXpOMATHI, UX
OKHCIIUTENBHBIE CBOMCTBA. [loilyueHne u npuMeHeHne Xpoma.

Ou3nyeckue M XHMHUYECKHE CBOWMCTBA MapraHiua W €ro COCAWHECHUM.
Baxueitmme coenunenuss wmapranua(ll), wmapranma(IV), wapranma(VI) wu
mapranua( VII). [lepmanranat kanausi, €ero OKMCIUTEIbHbIE CBOMCTBA.

Pu3nuecKkue U XMMHYECKHUE CBOWCTBA XKejie3a U ero coeauHeHni. OKcuasl,
ruapokcuabl u conu xkeneza(ll) u xeneza(lll). Ilonyuenue u npuMeHeHue xenesa
Y €ro CIUIABOB.

Du3NYECKUe U XUMAYECKHE CBOMCTBA MEAU U €€ coeaquHeHui. [lonyuenue u
IIPUMEHEHHUE MEU U €€ COCIUHEHNN.

[Muuk: nonydeHue, (U3MUECKME W XUMHUYECKHE CBOMlcTBAa. AMQOTEepHBbIE
CBOMCTBA OKCHJIa U TUAPOKCHA IWHKA, THAPOKCOKOMILIEKCHI IMHKA. [Ipumenenne
UHKA U €r0 COeIUHEHUH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHs BEIIECTB M HUX IPEBPALLICHUM:
M3yueHue oO0paslloB HEMETAIJIOB, FopeHue cephl, ¢docdopa, xKene3a, MaruHus B
KUCJIOPOJI€, HW3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbD», B3aMMOJACHCTBUE
HIEJIOYHBIX U LIEJIOYHO3EMEJbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPUAJIOB), B3aUMOJICUCTBUE LIMHKA U JKeJie3a C pacTBOpaMu KHUCIOT H
1IeJ04Yel, KaYECTBEHHBIE PEAKIIMM Ha HEOPTAHUYECKME AaHUOHBI, KATHOH BOAOPOAA
M KaTHOHBl METAJUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AJIIOMHUHMS W LHMHKA C
pacTBOpaMy KHCJIOT U IIEJIOYEH, PEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaM
«l"anorens», «Cepa u €€ coequHeHUs», «A30T U PocPop M UX COCAUHEHUS»,
«MeTtasuibl TJIaBHBIX NOArPYNID», «MeTamibl HOOOYHBIX MOATPYIII.

XuMus ¥ ’KU3Hb.

Ponb xumMun B oOecriedeHr yCTOMYMBOTO pa3BUTHUS yenoBeuecTBa. [lonarue
O Hay4HbIX METOAAX NO3HAHUSA M METOJOJIOTMM HAy4YHOIO HCCIIEIOBAHMS.
HayuHble npuHIUIIBI OpraHU3alid XUMHYECKOr0 IPOU3BOJICTBA. [IpoMBIIITIEHHbIE
CHOCOOBI MONYYEHHUS] BaKHEHIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMUAKA,
CEpHOM KHUCIIOThI, MeTaHoJa). [IpoMbllIeHHbIE CIOCOOBI MOJYYEHHs] METANIOB U
CIUIaBOB. XMMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl U €ro IMOCIEACTBHUS.
Ponb xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

XuMuss © 310poBbe uesioBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB. Posb XuMuK B pa3BUTUU MEINULIUHBI.

XUMHMSI MUALIU: OCHOBHBIE KOMIIOHEHTBI, MUIlEBble A00aBkU. Pojap Xxumuu B
oOecreyeHuy NUIeBoi 0€30M1acCHOCTH.

Kocmernueckue u mnapdromepHeie cpeactBa. beitoBas xumus. Ilpasuiia
0e30MacHOr0 MCHOJb30BAHMS NpEenaparoB OBITOBOM XUMUU B IMOBCEJIHEBHOM
KHU3HU.
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XUMHSI B CTPOUTENBCTBE: BAXKHEHIIUE CTPOUTENIbHbIE MaTepHasbl (LIEMEHT,
0eToH).

XuUMHS B CEJIbCKOM X03s1icTBe. OpraHu4ecKue 1 MUHEPAJIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMHuKa.
Marepuansl 11 21eKTpoHUKU. HaHoTexHOIOr MY,

Pacuérnble 3anaun.

Pacuéthl: Macchl BemiecTBa WiM 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUHUH BEILECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO U3
BELIECTB HMEET IpuUMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peakluy, €clid OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpenesEHHOMN
MAacCOBOM JOJIEM pPAacTBOPEHHOIO BEIIECTBA, MAaCCOBOW JIOJM W MOJSIPHOMU
KOHLEHTpAllM BEIIeCTBA B pPAacTBOpPE, JOJM BBIXOJA MPOJAYKTa pPEaKkUUd OT
TEOPETUYECKH BO3MOKHOTO.

MexrnpeaMeTHbIE CBSI3H.

Peanuzauus  MEXIpeAMETHBIX CBA3€d NOpU  U3YyYeHUH oOOumed
HEOpPraHU4YeCcKOM Xumuu B 11 Kitacce OCyIIECTBISETCS Yepe3 UCMHOJIb30BAHUE KaK
o0LIMX €CTECTBEHHO-HAYYHbIX MOHATUNA, TaK U MOHATUN, IPUHATHIX B OTAEIbHbBIX
MPEIMETAaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE IOHATHS: SIBJICHUE, HAYYHbIA (PaKT, TUIIOTE3A,
TEOpHUs, 3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukauus, NepUoJIUYHOCTb, HAOJIIOJEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJIEIMPOBAHHUE.

®uzuka: Marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaINOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHbD,
BEILIECTBO, TeEJIO, OOBEM, arperaTHO€ COCTOSIHUE BEIIECTBA, WJICANIbHBIA ras,
(u3rYecKre BEIMYUHBI, €IMHULIBI U3MEPEHHUs, CKOPOCTb, SHEPT U, Macca.

buonorus: kieTka, opraHusMm, sKocuctema, ouocdepa, MmetaboJIU3M, Makpo-
Y MUKPO3JIEMEHTBI, OCJIKH, KUPBI, YIIEBO/bl, HYKJIENHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, FOpPHbIE MOPOJbI, MOJE3HbIE HCKOMAeMbIe, TOILIUBO,
pECYpCHI.

TexHonorusi: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
MaTepHalibl, CEITbCKOX035IMCTBEHHOE MMPOU3BOJCTBO, MUIIEBAs MPOMBIILIEHHOCTD,
(dapmaneBTHUYeCKass ~ MPOMBIIUIEHHOCTb,  MNPOU3BOJACTBO  KOCMETHYECKHX
IpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAS
IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMABI 110 ®U3UKE
HA YPOBHE VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B COOTBETCTBUM C CHCTEMHO-JIESITEILHOCTHBIM TMOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeameTa «XUMHUS» HA YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIJIEICHBl CIEIYIOINIME COCTABJISIOLIME: OCO3HAHUE
OoOy4arolUMHCST POCCUMCKON TIpaXJaHCKOM HWIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTU M CAMOOIIPECICHUIO; HATMUYMe MOTUBALIMH K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYyYaloIMXCS PYKOBOJCTBOBATHCA
NPUHATBIMA B OOLIECTBE TMpaBWJIaMH W HOPMAaMHU TIOBEACHUS; HaJIU4HUE
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CIOCOOHOCTb CTABUTH LIEJIM U CTPOUTH
KU3HEHHBIC TIAHBI.

JluyHOCTHBIE pe3ynbTaThl OCBOCHUSI mpeameTa «XUMHUS» OTPaXKalT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOM U TMPAKTUYECKOU JEATEeIbHOCTH
oOy4aroIMXxcs B MPOLIECCE peau3alud 00pa3oBaTeIbHON AEATEIbHOCTH.

JluyHOCTHBIE pe3ynbTaThl OCBOCHUSI mpeameTa «XUMHUS»  OTPaAKaIT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOM U TMPAKTUYECKOU JEATEeIbHOCTH
oOydJaroluxcs B MPOIECCe peanu3aluu 00pa3oBaTelIbHOM NIESITEILHOCTH, B TOM
YuCJie B YaCTH:

1) rpaxIaHCKOrO BOCIIUTAHUS :

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH,
YBKEHHUSI K 3aKOHY U TIPABOMOPSIIKY;

MPEACTaBICHUS O COIMAJbHBIX HOpPMax MW TMpaBWIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOW JEATEIbHOCTA TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX P aHAIU3€ Pa3JIMUHbIX BUIOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

[IEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTCUYECTBEHHON XMMUH;

YBOXEHHSI K TIpOLIECCY TBOpPYECTBa B 00JIACTHM TEOPUM M MPAKTUYECKOIO
MPWIOKEHUS] XUMHUM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CTh pPe3yibTaT
JUINTENIbHBIX ~ HAONMIOJICHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;
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MHTEpPECAa M TII03HABATEJIbHBIX MOTHBOB B TMOJYYEHUM M MOCJIEAYIOIIEM
aHanu3e MH(OpPMALUU O MEPEAOBbIX JOCTHKEHHUIX COBPEMEHHON OTE4EeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMU, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE NMOBEACHHE U MOCTYNKH CBOMX TOBAapUIUEH C
MO3ULUH HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCIEICTBUM
MOCTYIIKOB;

4) popMuUpOBaHHS KYJbTYPbI 310POBbi:

MOHUMAaHUsl LEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJioicHUsT TpaBUl O€30MacHOr0 OOpallleHUus C BEHIECTBAMH B OBITY,
ITIOBCETHEBHOM )KU3HHU, B TPYAOBOU JEATEIBHOCTH;

MOHUMAaHUSl UEHHOCTH MPaBWI HHIUBHIYAIBHOIO M  KOJUIEKTHBHOIO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 340POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMSI MOCJEACTBUN M HENPUITHUS BPEAHBIX MPUBBIYEK (YyNOTpeOsieHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHHUS! );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NEeSATENbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUUM MPAKTHUECKUX 3a7ad
COIMaILHOM HaNpaBJIECHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpEca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3aiudyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HaHUM 110 XUMUH;

YBaXEHUS K TPYLY, JIIOISIM TPYAA U PE3yJIbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HWHAMBUAYAJIBHOH TPaeKTOPHUU
oOpazoBaHusi, Oyayiiell mpodeccud M peaau3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
norpedHocTeN 00111eCTBa;

6) 3K0JI0rn4eCcKOro BOCIIMTAHMS :

HKOJIOTMYECKH LEJIECO00pa3sHOro OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYyILIECTBOBAHMS )KU3HH HA 3E€MIIE;

MOHUMAaHMUS TJ00AJBHOIO XapaKTepa HKOJOTMYECKUX MpoOJIeM, BIUSHUA
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJTHON U COLIMAIBHOM CPEJIbl;

]|

-~
-
=
=
= |
;
2

D
:
s
h -]
m
5
]
B
g
:
5
(=]
g
%
o
2
]
3
P
g
:
E-
g
A
2
3
B
g
[E}
§
g
g
:



http://www.print-driver.ru/order/?demolabel-ru

OCO3HAaHHUSA HEOOXOAWMOCTH MCIIOJb30BAHUSA JOCTIKCHUM XUMHUU IS
pELICHUS BOIIPOCOB PALMOHAIIBHOTO MTPUPOJONOIB30BaAHNS;

AKTUBHOTO HENPUATUA JICMCTBUM, NPUHOCAIIMX BpPEH OKpYyNKaroUIEh
MPUPOJHOM cpejie, YMEHUSI MPOTHO3UPOBATh HEOIATrONPHUATHBIE JKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAILIATH UX;

HaJIMYUs PA3BUTOrO SKOJOTMYECKOTO MBIIIJICHHS, YKOJIOTHUYECKOW KYJIbTYPBI,
OIbITa JIeSITeIIbHOCTH AKOJIOTUYECKOU HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHHKATUBHOM M COLIMAIBHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHS aKTHMBHO HPOTUBOCTOATH HUACOJIOTHUU
xemo(poouu;

7) UEHHOCTH HAYYHOI'0 ITO3HAHUA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKHU U OOLIECTBEHHOM MPAKTUKH;

MOHUMaHMs crnenuUKd XMMHUM Kak HayKd, OCO3HaHus €& poJih B
(GbopMUPOBaHUU PAIMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOIO
npeAcTaBiIeHus 00 OKPYKAIOUEeM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOJIEM COXpaHEHUs
MIPUPOAHOTO PABHOBECHS,

yOexxI€HHOCTM B 0COOOM 3HAYMMOCTH XUMHUU Uil  COBPEMEHHOM
UABWIM3ALIMA: B €€ T'yMAaHHUCTUYECKOM HANpPaBICHHOCTH W BaXHOM pOJIU B
CO3JJaHUM HOBOW 0a3bl MaTepUalbHON KyJIbTYpbl, B PEHICHUU TII00ATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HHEPreTHUECKOMH,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00ECIICUCHUN
YCJIOBUHM YCHENIHOTO TPYJa U IKOJOTUUECKH KOM(POPTHOU KU3HU KAXKJIOTO 4jieHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIIOHMMAHHUSl CYIIHOCTH METOHO0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4yaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUSI SIBJICHUU OKPYKAIOLEro Mupa u
MPOUCXOJAIIMX B HEM MU3MEHEHUH, yMEHUs JeiaTh 000CHOBAHHbBIC 3aKJIIOYEHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIONIUXCS JAHHBIX C MEJIbI0 MOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOJb30BaTh XHWMHWYECKHE 3HAHUSA JJIs
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECca K NO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIbHOCTH;

FOTOBHOCTM U  CIOCOOHOCTM K  HEMNPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XUMHH B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIuyHbIX cepax mpodeccruoHaaIbHON
JESITETbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE Pe3yIbTaTbl OCBOEHUS NPOrpPaMMbl 10 XMMUH Ha YPOBHE
CpeaHero o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE  JUIA (GopMHpOBaHUS  MHUPOBO33PEHUS oOy4Jaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYUYHbIC MOHSATHS, OTPAXKAOIIHE
LEJIOCTHOCTh HAy4yHOM KapTHHbBI MHUpa M CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPIHUs, SIBJICHUE,
IpoLecc, CUCTEMa, Hay4YHbIA (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCeOBaHNe, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
PETYJISITUBHBIE), o0ecreynBaoIne (dopmHpoBaHuE (yHKLIMOHATIBHOMI
IPaMOTHOCTH U COLIMAIbBHOM KOMIIETEHLIMH 00yYaroLUXCsl;

CIIOCOOHOCTH oOyyarommxcs UCII0JIb30BaTh OCBOCHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHBIE
JEUCTBYS B ITIO3HABATEIBHON U COLMAIBHON ITPAKTUKE.

MeranpeiMeTHbIE pe3yJbTaThl OTPa)XalOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHbIMM  TO3HABaTEIbHbIMM, KOMMYHUKATUBHBIMHU M  PETYJISTUBHBIMU
JNEUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

1) 6a3oBbIe JJOrHYECKHE TEUCTBHUSA:

caMOCTOSITeIbHO  (GOPMYIHpPOBATH M aKTyaJu3UpoBaTh  IpoOJeMy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LEeNu NESITEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH HUX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTaThl ACSITEILHOCTH C TOCTABICHHBIMU LIEISAMU;

UCIIOIb30BaTh MPU OCBOEGHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU TMOHSITUN M YCTAHABJIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATUS 111 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAaHHMS W KPUTEPUU [Jis KilaccU(UKalMM BEIIECTB U
XUMHAYECKUX PEAKIIHIM;

YCTaHABIIMBaTh NPUYUHHO-CIICICTBEHHBIE CBS3M MEXKAY HM3Yy4YaeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTUUECKUE pacCyXXJeHUsl (MHIYKTHBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMSI B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHU CUMBOJIMUECKHUE
(3HaKOBBIEC) MOJIEIH, TPEOOPa30BHIBATH MOICJIbHBIE MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMHUYecKas (opmysa, YpaBHEHHUE XHUMHYECKOU
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peaKkuud — MpU PEIICHUH YYEeOHbIX IMO3HABATEJbHBIX W MPAKTUUYECKUX 3a/ad,
INPUMEHATh HA3BAHHBIE MOJIEIIbHBIE MPEJCTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB MU3y4aeMbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 0a30BbIe HCCJIEA0BATENbCKHE €iCTBUSL:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMUMHYECKHX
peaKui;

(bopMynMpOBaTh LIEJIU U 33]1a4d UCCIIEIOBAHUS, UCIIOIb30BAaTh NOCTABICHHbBIE
U CAMOCTOSITENIBHO C(OPMYJIUPOBaHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI /Uil (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIBHOIO IIJIJAHUPOBAHMS U  IPOBEIECHUS
YUYEHHYECKHX 3KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUSl HAO0JI0aTh 32 XOJ0M
npouecca, CaMOCTOSTENbHO MPOrHO3UPOBATH €ro pe3yibTaT, (GOpMYIUPOBATH
000011I€HHs U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUSI,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHON paboTe;

npuoOpeTarh OMNbIT YYEHUUYECKOW UCCIENOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB pELICHUs] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO pPa3IU4HbIX
METO/I0B MTO3HAHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B Pa3JIMYHBIX MCTOYHHMKAX HHPOpManuu (HAYyYHO-
NonyJsipHasl JUTEpATypa XUMHUYECKOrO COJIEp)KaHUsA, CIpPaBOYHbIE MOCOOUS,
pecypcel MHTEepHeTa), aHANM3UpOBaTh MH(OPMALMIO PA3IUYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUYHBOCTb;

(bopMynMpoBaTh 3aMpOChl U NPUMEHITh Pa3IMYHbIE METOAbI IIPU MOUCKE U
orbope MHPOpMaLMM, HEOOXOAMMON [JIsi BBINOJHEHHUS Y4EOHBIX 3a7ad
ONPENEIIEHHOTO TUIIA;

pUOOPETATh ONBIT MCHOJIb30BaHUA HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAJIBHYIO  (opMy  NpeacTaBiIeHUs
uH(popmanuu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHYECKOW HH(pOpMaLMel: MNPUMEHATh MEXIpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTUYeCKUe) 3HaKU U CUMBOJIbI, (pOpMYJibl, aOOpeBUATypbl, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHl/IKaTI/IBHLIe YHUBEPCAJIBbHLIC yqeﬁnme I[eﬁCTBHﬂ:
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3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJa€MOM TEMBI B X0J1€ IMajora u/uiu
JIMCKYCCHH, BBICKA3bIBaTh WU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C TPE3CHTAIMCH PEe3yIbTaTOB IMO3HABATEIBHON NESITEILHOCTH,
MOJIYYCHHBIX CAMOCTOSTEITHFHO UM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJIHCHUH
XUMHYECKOTO JKCTIEPUMEHTA, MPAKTUICCKON pabOTHI MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alnuy yueOHOTO MPOeKTa, U (POPMYyITUPOBATH BHIBOIBI
M0 pe3yJibTaTaM TPOBEIEHHBIX HCCICAOBAHWM MYTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYyKJIeHHUsI 1 0OMEHAa MHEHUSIMU.

PeryﬂﬂTI/lBHLIe YHUBEPCAJIBHBIC yqeﬁnme IleﬁCTBHﬂ:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIISITH CBOKO I103HABATEIbHYIO
HESATENIbHOCTh, ONpenesas €€ Lelu M 3aJadd, KOHTPOJIMPOBAaTb U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeJlaraéMblii  alrOPUTM JEHUCTBHA NpH
BBIIIOJIHEHUM YYEOHBIX M HCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN Ccnoco0 MX pemeHuss ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHMH O
BEILECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb JAESTENbHOCTH Ha OCHOBE cCaMoOaHallu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHMSI IPOrPAMMBI 10 XUMUU Ha yriayOa€HHOM
YpOBHE Ha YpPOBHE CpeAHEero o0iero oOpa3oBaHUsl BKIIOYAIOT crenuduyuecKue
U1l y4eOHOro npeameTa « XUMHUs» HaydHble 3HAHMSI, YMEHUS U CIIOCOOBI 1eMCTBHIA
110 OCBOEHHIO, MHTEPIIPETAIIMM U NPEOOPa30BaHUIO 3HAHUM, BHUJIbI JEATEIbHOCTH
[0 MOJYYEHHUIO HOBOIO 3HAHHUS M NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, & TAK)KE B PEabHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C XUMHUel. B
IporpaMMe IO XHUMHUU MPEIMETHbIE pPe3yJbTaThl MPEACTABIEHbl MO T0AaM
U3YYEHHUS.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHuyeckas
XUMHMSI» OTPAKAIOT:

c(OPMHPOBAHHOCTh MPEJACTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MHUpA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHMM MPUPOJBI, O MECTE U 3HAYECHHUH
XHUMHHM B CUCTEME €CTECTBEHHBIX HAayK U €€ poJid B 00OECHEUYEHUH YCTONYHMBOIO
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pa3BUTHUSA, B PEHICHUU NPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruM, B OOECIEUEHUU PAlMOHAJIBLHOI'O MPUPOJIONOIL30BaHUS, B
(GbopMUpPOBAaHUU MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUICHHUSI K CBOEMY 3J0POBbI0 U MPUPOIHOM

cpene;
BJIQJICHAE  CHCTEMOM  XMMHYSCKMX  3HAHHWHK, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XUMHUYECKHH OJJIEMEHT, aroM, SIpO aroma,

M30TOIIbI, JJIIEKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-aTOMHbIE OpOUTAIN, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHHMS aTOMa, THOpHUIM3alMsl aTOMHBIX OpOMWTaJIei, HOH,
MOJIEKYJa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKUCICHUS,
XUMUYEeCKasi CBsI3b (KOBaJICHTHAasl, WOHHAs, MeETaJlInyeckasi, BOJOPOHAs),
KpUCTAJUTMYECKasl peIliéTka, XHUMHUYECKasl peakiusi, pacTBOp, IJIEKTPOJUTHI,
HEDIJIEKTPOJIUTBI, DJEKTPOJIUTUYECKAs JUCCOLMAIMS, CTENEHb JHUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3 dexT
XUMUYECKOU PEaKIK, CKOPOCTh XUMUUECKON peaKiuu, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUsl AIEKTPOJIUTHYECKOM TUCCOLUAINM, TEPUOIUYECKUN
3akoH [[.. MeHieneeBa, 3aKOH COXpAaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIICHUS SHEPIUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMUHW, MHUPOBO33PEHUECKHME 3HAHUS, JIEXKAllMe B OCHOBE IOHUMAaHMU
NPUYMHHOCTH W CHUCTEMHOCTHM  XMMHUYECKUX  SIBJICHUW;  COBpPEMEHHBIE
MpEACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJISIDHOM U
HAJMOJIEKYJISIDHOM YPOBHAX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiuii, TEepMOJMHAMHYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTSX  HUX
MPOTEKaHUs, 0 XMUMHYECKOM PABHOBECHH, PACTBOPAX U AUCHEPCHBIX CHUCTEMax;
(haKTOJIOrMYECKUE CBEJCHUS O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH U OE€30MacCHOM
UCIIOJIb30BaHUU BaKHEUIIIMX HEOPTraHMYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOMN
NEATeIbHOCTH  YeJoBeKa, OOIIMX  Hay4YHbIX MPUHIMUIAX  XUMHUYECKOIO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHMIl: BBIABISITh XapaKTepHbIE MPU3HAKU MOHITHUH,
YCTaHABJIUBaTh UX B3aUMOCBS3b, MUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
OMHUCAaHUU HEOPTAHMYECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpMysl BEIIECTB U  ypPaBHEHUH XMMHUYECKHX  pPEaKLUi,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BCIICCTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKHX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOU CBS3U (KOBaJleHTHas,
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WOHHAsl, METAJJIMYECKasi, BOJAOPOJHAsA), TUN KPUCTALIMYECKOH PpEIIETKH
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEILECTB OT
BUJa XMMHMYECKOM CBA3M M THUNA KPHUCTAUIMYECKON pemeETKH, OOMEHHBId H
JOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh  YMEHMI:  KiIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIMU 110 Pa3JIUYHbIM NIPU3HAKAM (YHCITY
U COCTaBy pearupyroulux BELIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, U3MEHEHUIO
CTENEHEl OKHCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajau3aTopa H
IpPYTHE); CAMOCTOATEIBHO BBIOMPATH OCHOBAHUS M KPUTEPUU ISl KIACCU(PUKALIUU
M3y4YaeMbIX BELIECTB U XUMHYECKUX PEAKIIUil;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI MEPUOIUYECKOr0 3akoHa /l.
N. MenzeneeBa U J€EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOrHOCTUYECKYIO (PYHKIUY;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTEepHU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHUYECKUX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO0 MEPUOIOB
ITeppuonnueckorn  cucremsl .M.  MeHngeneeBa,  UCHONAb3ysS  NOHATHUS
«QHEPreTUYECKUE YPOBHH», «IHEPreTHUECKUE MOLYypOBHU», «S-, p-, d-aTOMHbIE
opOuTaIN», «OCHOBHOE MU BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coequHeHUr 1o nepuomgaM u rpymnnaM Ilepmogmueckon cucremsr . .
MeHneneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBaTH)  OOIIKE
XMMUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE TI'E€HETHUYECKON CBS3M MEXJy HEOPraHMYECKUMHU BELIECTBAMU C
MOMOILBIO YPABHEHU COOTBETCTBYIOIMX XUMUUECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHHUS  PACKpBhIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBHUTEJIBHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
TUX pEaKUUi; peakluil MOHHOro OoOMeHa MyTEM COCTABIEHUS HMX MOJHBIX H
COKpPalIEHHBIX  MOHHBIX  YPAaBHEHMM;  pEakUMd  THAPOIM3a;  PEAKLMM
KOMILIEKCO00pa30oBaHusl (Ha MpUMEpPE T’MIPOKCOKOMILIEKCOB LIMHKA U ATFOMUHUA);

c(OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMHYECKUX PEaKUUd C YYETOM KX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMHMYECKOW peakIMu B 3aBUCHUMOCTH OT pPa3IM4HbIX
(aKTOpOB, a TAKKE XapaKTEP CMELICHUS] XUMUYECKOTr0 PaBHOBECUS 10/ BIUSHUEM
BHEIIHUX Bo3aeicTBull (npunuui Jle Hlatense);

c(OPMHPOBAHHOCTh yYMEHHS XapaKTEpPU30BaTh XUMHUYECKUE PpEAKIIHH,
JeXalume B OCHOBE IPOMBIIUICHHOTO IOJY4YEHUS CEPHOM KHUCIOTBI, aMMMAKa,
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oOlme HayyHble MPUHLMUIIBI XUMHYECKUX MPOU3BOJICTB; LEIECO00PA3HOCTD
IIPUMEHEHUS] HEOPTraHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH UM B OBITY C TOYKH
3pEHHsI COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUW O METOJaX HAy4YHOI'O
MO3HAHUSl SBJIEHUM MNpPUPOAbl — HAOIIOJEHUE, H3MEpPEHUe, MOJIEeIUPOBaHUE,
AKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHUS NPU SKCIIEPUMEHTAIBHOM HUCCIIEIOBAHUM BEILIECTB
U 18 OOBSICHEHUS XUMMYECKUX SIBJICHHUH, HMEIOUMX MECTO B MPUPOJE,
IIPAaKTUYECKOMN AEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOU KU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
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MNOHATUSMU U TIPEACTABICHUSIMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0os1ee 0OCO3HAHHOTO TTOHUMAHUS MaTePUAIBHOTO €IMHCTBA MUPA;

cOpMUPOBAHHOCTh YMEHHUS MPOBOAWTH pACYEThl: C HCIOIb30BAHHEM
MOHATUN «MaccoBasi JOJIS1 BEIIECTBA B PACTBOPE» U «MOJIIPHAsl KOHICHTPAIUSI»;
Macchl BeUlecTBa WM 00bEMA ra3za 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYacCTBYIOLIMX B PEAKLMHU BEILIECTB; TEIUIOBOIO 3(deKra
peakuyy; 3HaY€HUs BOJOPOJHOIO MOKA3aTedsl PacTBOPOB KUCIOT U ILEJIOYEH C
W3BECTHON CTEIMEHBIO JHMCCOIMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEAKIMH, €CI OJHO W3 MCXOAHBIX BELIECTB JIaHO B BUJE pacTBOpa C
onpesieIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WU JAHO B M30BITKE
(uMeeT mHpUMECH); IOJM BbIXOAA NPOAYKTAa pEaKUUH; OOBEMHBIX OTHOIIECHUM
ra3os;

c(OpMUPOBAHHOCTh YMEHHI: CAaMOCTOATEIbHO IUIAHUPOBATh M TMPOBOIUTH
XUMHYECKUI  3KCIepUMEHT  (MpOBEJEHUE  peakluil  HMOHHOro  OOMeHa,
MOJITBEP)KICHIE KaYeCTBEHHOTO COCTaBa HEOPTAaHWYECKUX BEIIECTB, ONPEICICHHE
CpeIsl pPAacTBOPOB BEIIECTB C IOMOIIBI0 HWHAMKATOPOB, H3YUYEHHUE BIUSHUA
pa3nuuHBIX  (AKTOPOB HAa  CKOPOCTh  XMMHUYECKON  pEaKIHuH, pelIeHue
OKCIEPUMEHTANBHBIX 3afad 1o TemaMm «Metamasl» u  «Hemeramney) c
coOJr0IeHneM MpaBuil 0€30MacHOro o0pallleHus C BELIECTBaMU U J1ab0paTOpHbIM
o0opynoBanueM, (QopMyaupoBaTh IeJib HUCCIEIOBaHUS, MPEACTABIATh B
pa3nuyHOi (QopMe pe3yabTaThl HKCIEPUMEHTa, aHAIM3UPOBATH M OLICHUBATH HX
JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHII: COOIOAATh MPaBUIIA MOJI30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 00OpyHOBaHUEM, OOpalieHuss C BelleCTBaMU B
COOTBETCTBHM C WHCTPYKIHMSAMH MO BBIMOJHEHHUIO JaOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 TOBEACHUS B OBITY U TPYHOBOM
AESITETFHOCTH B LIETSX COXPAaHEHUS CBOETO 3[0POBBs, OKPYXKAIOMIEH MPUPOTHOM
Cpeapl M JOCTHXKEHHS €€ YCTOMYMBOTO pas3BUTHS, OCO3HABATh OIMNACHOCTD
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TOKCUYECKOI'O JEHCTBUSL HA >KUBbIE OPraHU3Mbl OINpPEAEIIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIci noka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHAPABICHHBIA MOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMUHbIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4HAs!
JUTepaTypa, CpeacTBa MaccoBoil nHpopmanuu, IHTepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIHIO, epepadaThiBaTh €€ U HCIOJIb30BAThH

HaWIdeE -onaT DHETE

MY HIATHO-1NTEd &AW

B COOTBETCTBUU C NIOCTaBJICHHON y4eOHOM 3aaueil.

i3 DUOHIUEIdSaHHE

T
i
3
B
Iz
=]
-
i
5
a
P
rur
(=]
=
-
o
=0
&
m
=
=]
-
a0
I
m
b
Q
I
E
=
w
-
el
b
E
o
=
_:I



http://www.print-driver.ru/order/?demolabel-ru

11 KUIIACC
KoanuyectBo 4yacos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P KonTpoabnbie | IlpakTnueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepuonnyeckuii 3akoH hitos://ushi
pS: 1.1
1.1 u Ilepuoanueckas cucteMa XUMUYECKUX 9 SPUSHLI
https://resh.edu.ru
sanemeHTOB JI. . Menaeneena
Crpoenue BemectBa. MHOroo6paszue https://ushi.ru
1.2 11 1
BELLECTB https://resh.edu.ru
https://ushi.ru
1.3 XUMHUYECKUE PEAKLUU 19 1 3 hits://resh.cdu.ru
Uroro no pazgeny 39
Pa3nea 2. Heopranuveckasi Xumust
https://ushi.ru
2.1 Hemeranst 3 ! 3 https://resh.edu.ru
https://ushi.ru
2.2 Merajuisi 23 ! 2 https://resh.edu.ru
Hroro no pazneny 54
Paznen 3. Xumus u Ku3Hb
31 MeToabI IIO3HAHUS B XUMUHU. XUMHA U 9 https://ushi.ru
' KH3Hb https://resh.edu.ru
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8
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11 KIIACC
KoanuyectBo yacos DJIeKTPOHHbIE
[
Jr:;n Tewa ypoka Bcero Konrpoabubie | Hpakririeckite i[:;:e}mﬂ :gl?al;(:;:fenbﬂme
padoThI padoThI pecypest

1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN 1 https://ushi.ru
aneMeHT. M3oTomnsl https://resh.edu.ru

) CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 https://ushi.ru
KBAHTOBBIE YHUCJIIa https://resh.edu.ru

3 Knaccudukarus XuMHYECKUX SJIEMEHTOB (S-, 1 https://ushi.ru
p-, d-, f-3meMenThI) https://resh.edu.ru

4 Pacnipenenenue 31€KTpOHOB 110 ATOMHBIM 1 https://ushi.ru
opouTaIIM https://resh.edu.ru
DNeKTpOHHBIE KOH(PUTYPALIUU aTOMOB .

5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 hiipss ushiru

https://resh.edu.ru

COCTOSIHUM

6 DNEeKTPOHHBIC KOH(MUTYPAIIUHA HOHOB. | https://ushi.ru
DNEeKTPOOTPULIATENEHOCTh https://resh.edu.ru
Ilepnoanueckuit 3axoH u Ilepuoauueckas

7 cucTeMa XUMMHYECKUX 3yieMeHToB /1. 1. | https://ushi.ru
MenpeneeBa, CBA3b ¢ COBPEMEHHOM TEOPUEHN https://resh.edu.ru
CTPOCHHMS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB

2 XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 https://ushi.ru
MIPOCTBIX U CJIOXKHBIX BELIECTB 110 IpyIIaM U https://resh.edu.ru
nepuoaam

9 Cucremaru3zanus 1 0000IIeHNe 3HAHUN IO 1 https://ushi.ru
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TEMC

https://resh.edu.ru

Buasl xumMuueckon cBI3U. MexaHU3MEI
00pa30oBaHUs KOBAJIGHTHOM CBSI3H.

https://ushi.ru

10
Bonopoanas cBa3b. MexMOJIEKYIsIpHbIE https://resh.edu.ru
B3aUMOJCUCTBUSA
BaneHTHOCTb U BaJleHTHBIE BO3MOXHOCTH .
11 aToMOB. CBSI3b AJIEKTPOHHOMN CTPYKTYpPbI hitps:ushi.ru
’ P PYKTYP https://resh.edu.ru
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM
12 IIpencraBieHns 0 KOMIUIEKCHBIX https://ushi.ru
COEIUHEHMAX: COCTaB U HOMEHKIIaTypa https://resh.edu.ru
BeniecTa MoJIEKyIISIPHOTO U
13 HEMOJIEKYJIIPHOIO CTpoeHUs. TuIib https://ushi.ru
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://resh.edu.ru
BEILIECTB
14 IIoHATHE O AUCIIEPCHBIX CUCTEMAX. https://ushi.ru
IIpencraBnenue 0 KOJUIOUIHBIX pacTBOPax https://resh.edu.ru
HcTuHHBIE pacTBOPHI: HACBILIEHHBIE U .
15 HEHACBILIEHHBIE, PACTBOPUMOCTD hitps:ushi.ru
H P p ' https://resh.edu.ru
Kpucrannoruapatsl
16 CriocoObI BEIpa)KEHUST KOHIICHT ALK https://ushi.ru
pacTBOpPOB https://resh.edu.ru
Pemrenue 3am1a4 ¢ UCIOJIB30BaHUEM MTOHATUN .
17 .. https://ushi.ru
«MaccoBasi J0Ji1 paCTBOPEHHOIO BEILIECTBAY
AOTAP P H ’ https://resh.edu.ru
«MOJISIpHAsl KOHLEHTPALU»
13 Knaccudukarus 1 HOMEHKIATypa https://ushi.ru
HEOPraHUYECKUX BELIECTB https://resh.edu.ru
19 Cucremaru3zanus 1 0000IIeHNe 3HAHUN TIO https://ushi.ru

TEMC

https://resh.edu.ru
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KonTtponeHas padota no temam «CtpoeHue
atoma. Ilepuoanueckuii 3aKoH U

https://ushi.ru

20 Ilepuoauueckas cucteMa XUMHYECKUX
https://resh.edu.ru
anemeHnToB .. MenneneeBa», «CtpoeHue
BeliecTBa. MHOrooOpa3ue BEeIecTB»
Knaccugukamus XuMHIeCKIX peakuuil B
HEOPraHMYECKON U OPraHn4eCKOW XUMHH. .
https://ushi.ru
21 3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
https://resh.edu.ru
COXPAHEHHUs U IPEBPALICHNs SHEPTUU IIPU
XUMHMUYECKUX PEAKLUIX
2 TennoBblie 3((HEKTh XUMUYECKUX PEAKIIHA. https://ushi.ru
TepmoxuMuueckue ypaBHEHHUS https://resh.edu.ru
” Beruncnenus 1o ypaBHeHUsIM XUMHUYECKUX https://ushi.ru
peaKkuuii ¥ TEPMOXUMHUYECKUM YPABHEHUAM https://resh.edu.ru
CKopoCTh XMMUYECKOH peakinu, e )
https://ushi.ru
24 3aBHCUMOCTH OT Pa3IMYHBIX (DAKTOPOB.
https://resh.edu.ru
Karanus u xatanusatopbl
25 I'oMOreHHbIe U reTepOreHHbIE PEAKIINU hutps: usbiu
p p https://resh.edu.ru
[TpakTuaeckast pabota Ne 1 mo Teme )
26 "BaustHue pa3nuvHbIX (aKTOPOB Ha PP sty
p . p " https://resh.edu.ru
CKOPOCTb XUMHUYECKOW peaKuu
7 OOpaTtumbie ¥ HEOOPATUMBIE PEaKIIUU. https://ushi.ru
XHUMHUYECKOE PABHOBECUE https://resh.edu.ru
[Tpakrtuyeckas padora Ne 2 o Teme .
28 "BaustHue pa3nu4HbIX (aKTOPOB Ha PP sty
P % ) https:/resh.edu.ru
10JIO)KEHUE XMMHUYECKOTO PABHOBECHS
https://ushi.ru
29 DnektponuTudeckas auccouuarus. CuabHbie

https://resh.edu.ru
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u cnabble 2meKkTposnThl. CTerneHb
JCCOLIMAIIAN

HNonnoe npousseaenue Boabl. Cpeaa BOIHBIX

https://ushi.ru

30 acTBopoB. Bonopoansiit nokasarens (pH
P P p (pH) https://resh.edu.ru
pacTtBopa
31 I'mpponus coselt. Peakiuu, npoTekaromue B https://ushi.ru
pacTBOpax JIEKTPOIIUTOB https://resh.edu.ru
[Tpaktuyeckas padora Ne 3 o Teme .
32 "XUMHUECKUE PeaKuu B pacTBOpax hutps: usbiou
P p p https://resh.edu.ru
JIEKTPOJINTOB
OKHCIIUTENHEHO-BOCCTAHOBUTENIbHbBIE .
33 eakuuu. Baxuelme oKucauTenu u D ey
p ) https://resh.edu.ru
BOCCTaHOBUTEHU
34 MeToa 3JIeKTPOHHOTO (3JI€KTOHHO-MOHHOTO) https://ushi.ru
OamaHca https://resh.edu.ru
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB https://ushi.ru
BELLECTB https://resh.edu.ru
https://ushi.ru
36 Pemenue 3a1au pa3inyHbIX TUIIOB
https://resh.edu.ru
https://ushi.ru
37 Pemrenue 3ana4 pa3an4HbIX TUIIOB
https://resh.edu.ru
18 CucremaTu3aius 1 0000IIeHHEe 3HAHUN IO https://ushi.ru
TeMe "XUMHUECKHEe peaKkuun” https://resh.edu.ru
39 KonTtponsHas pabota o Teme "Xumuueckue https://ushi.ru
peakuun" https://resh.edu.ru
ITonoxxenne Hemetaios B Ilepuonuyeckon .
https://ushi.ru
40 cucTteMe XuMu4eckux 3neMmentos Jl. .

MenneneeBa 1 0COOEHHOCTH CTPOCHHUS UX

https://resh.edu.ru
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aToMoB. ®u3NUYeCKHe CBOMCTBA HEMETAILIOB

AnnoTponusi HeMeTaJlIoB (Ha mpuMepe

https://ushi.ru

41
KHCcIopo/a, cephbl, pocdopa u yriuepoaa) https://resh.edu.ru
47 Bopopoa: nonyuenue, pusndeckue u https://ushi.ru
XUMHYECKUE CBOMCTBA [ 'napubl https://resh.edu.ru
["anmoreHsl: HAXOXKJICHHUE B IPUPOJIC, CIIOCOOBI ]
43 b https://ushi.ru
oaydeHus, Gu3n4ecKue U XUMHUICCKHIE
yq ’ https://resh.edu.ru
CBOMCTBa
lanorenoBonopoasl. Baxnenmue )
44 KHCJIOPOICOAEPKAIIME COSTNHEHUS hitps://ushi.ru
poAcosepart A https://resh.edu.ru
raJJoreHOB
JlabopaTopHbIie 1 MPOMBIIIIIEHHBIE CIIOCOObI )
45 HOJIydeHUs ranoreHoB. IIpuMmenenne hitps://ushi.ru
i P . https://resh.edu.ru
raJIor€HOB U X COEIUHEHUI
[Tpaktuyeckas padora Ne 4. Pemmenue .
https://ushi.ru
46 AKCIIEPUMEHTAJIbHBIX 3aJa4 110 TEME
https://resh.edu.ru
«["anoreHsl»
Kucnopon: naboparopHsie u
47 MIPOMBIIIICHHBIE CIIOCOOBI MOJTYYCHNUS, https://ushi.ru
buznyeckue U XuMudeckue cBorictea. O30H. https://resh.edu.ru
[IpuMeHeHue Kuciaopoaa U 030Ha
48 OKcHUOBI U IEPOKCUIBI hitps://ushi.ru
a p A https://resh.edu.ru
49 P https://ushi.ru
CIlICHHE 3aJ1a4 Pa3JINYHBIX THIIOB
Aad p https://resh.edu.ru
Cepa: HaxOXJeHHE B PUPOJIE, CIIOCOOBI ]
https://ushi.ru
50 MoJTy4eHus1, GU3NUecKrue U XUMHUECKHUEe

CBOICTBa

https://resh.edu.ru
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https://ushi.ru

51 CepoBozopo, cyabhHILI
pOBOOpOZ, CY LI https://resh.edu.ru
59 Kucnopoacoaepxaiue COeJUHEHHSI CEPBI. https://ushi.ru
OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI https://resh.edu.ru
[Tpaktuyeckas padora Ne 5. Pemenue )
53 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «Cepa u hutps: usbiu
.. P 8 P https://resh.edu.ru
e€ coeTMHEHMSD
A30T: HaX0XIEHUE B IPUPOJE, CIIOCOOBI .
54 MoJTy4eHus1, GU3NIECKUEe U XUMHUECKHUE PP sty
yq . https://resh.edu.ru
CBOMCTBAa. AMMHAK, HUTPUIbI
55 Kucnopoaconep-xamue coeqMHEHNs a30Ta. https://ushi.ru
OcoOeHHOCTH CBOWCTB a30THOU KUCIIOTHI https://resh.edu.ru
56 IIpuMeHeHue a30Ta U €ro COeAUHEHUMN. https://ushi.ru
A3oTHBIE yIOOpEHUS https://resh.edu.ru
docdop: HAXOKAECHUE B IPUPOJIE, CIIOCOOBI .
57 MOJTy4eHus1, GU3NUYECKUEe U XUMHUECKHUE PP sty
yq i https://resh.edu.ru
cBoiictBa. Pochuast u pochun
58 Oxcugpl hocdopa, pochopconepxarine https://ushi.ru
kucnotel. Conmu GocPopHON KUCTOTHI https://resh.edu.ru
59 [Tpumenenue dochopa u ero coeMHEHUI. https://ushi.ru
dochopnbie ynoOpeHHs https://resh.edu.ru
[Tpaktuyeckas padora Ne 6 Perenue .
https://ushi.ru
60 HKCIIEPUMEHTAIBHBIX 337124 110 TeMe «A30T U
https://resh.edu.ru
docdop 1 UX COCTUHEHHSI»
VYraepoa: HaX0XIACHUE B IPUPO/IE, .
61 AJJIOTPOIHBIE MOAN(DUKAIINH; (PU3HUECKHIE U PP sty
p f[ R https://resh.edu.ru
XHMUYECKHE CBOMCTBA MPUMEHEHNE
62 Oxcun yrnepona(Il), okeun yrnepona(IV), https://ushi.ru
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YroJIbHasl KUCJIOTa U €€ COJIU https://resh.edu.ru
https://ushi.ru
63 Pemrenue 3agau pa3auyHbIX TUIIOB
Aadp https://resh.edu.ru
Kpemuuii: HaxoxJieHue B IPUPO/IE, CIIOCOOBI httos://ushi
64 MoJy4YeHusl, (PU3NUECKUE U XUMUYECKUE
yq ¢ https://resh.edu.ru
CBOMCTBA
65 Oxcup kpemuus(1V), kpeMHUEBasE KHCIIOTA, https://ushi.ru
CHJINKATBI https://resh.edu.ru
66 IIpuMeHeHrne KPEMHUS U €70 COCTUHECHUMN. https://ushi.ru
Crekio, €ro noyiy4eHue, BUbl CTEKIIa https://resh.edu.ru
https://ushi.ru
67 Pemrenue 3aaa4 pa3an4HbIX TUIIOB
https://resh.edu.ru
68 CucremaTu3aius 1 0000IIeHHEe 3HAHUN IO https://ushi.ru
teme "Hemeramnsr" https://resh.edu.ru
https://ushi.ru
69 KonTponsnas padora o teme "Hemeransr"
https://resh.edu.ru
70 AmHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, https://ushi.ru
KOPPEKIHS OIIHOOK https://resh.edu.ru
ITonoxxenne meraios B llepuoauyeckon
71 CHCTEME XUMHUYECKUX IEMEHTOB. https://ushi.ru
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX https://resh.edu.ru
000JI09€K aTOMOB METAJIOB
7 OO6mue ¢puznyecKkue CBOMCTBA METAIIOB. https://ushi.ru
[TpuMeHeHre METauIOB B OBITY U TEXHHKE https://resh.edu.ru
https://ushi.ru
73 CmnaBsl MetaiioB. Kopposust Mmetamios
pp https://resh.edu.ru
https://ushi.ru
74 Pemenue 3ana4 pa3anyHbpIX TUIIOB
Aad p https://resh.edu.ru

]|

-'é".
-
o
=
3
=
I
ard
=
m
o
=
=

g
#
]
- =
=]
o)
2
g
i
=)
i
=
m
=
g
=
m
m
=
i
E
!
=]
&
4
Q
a
i
:
B
£
&
3
H
g
T
o
£
i
A
L4
ol
L
m
B
&n
]
E
=i
3
L]
a
1
E
L
=



http://www.print-driver.ru/order/?demolabel-ru

DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUI

https://ushi.ru

75 MeTauioB. O0mue crnoco0b! MOTy4eHHs
ya https://resh.edu.ru
METaJUIOB
OOm1ast xapakTepucTuKa MeTayioB [A-
rpynmsl [leproauueckoit cucTeMbl
76 XMMHUYECKUX 3JIEMEHTOB. Harpuii u kanuii: https://ushi.ru
noJydeHue, PU3NIECKUe 1 XUMUIECCKIE https://resh.edu.ru
CBOMCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCIMHEHUU
Oom1as xapakTepucTuka Metayuios ITA-
rpynnsl [leproauueckoit cucTeMbl
77 XUMHUYECKUX 3JIEMEHTOB. Maruuii u https://ushi.ru
KaJbIMA: IONy4eHue, pusnueckue u https://resh.edu.ru
XMUMHUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEANHEHUN
N N https://ushi.ru
78 JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEeHHUs
https://resh.edu.ru
79 AnromMuHU#: ony4denne, pusndeckue u https://ushi.ru
XMMHUYECKUE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru
AmpoTepHbIE CBOHCTBA OKCHIA U
20 TUAPOKCHUIA AJIFOMUHHS, https://ushi.ru
TUIPOKCOKOMILIEKCHI AIIFOMUHUS, UX https://resh.edu.ru
IIPUMEHEHHE
https://ushi.ru
81 Pemenue 3a1au pa3inyHbIX TUIIOB
https://resh.edu.ru
[Tpaktuyeckas padora Ne 7. Pemenue .
https://ushi.ru
82 JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TEME
https://resh.edu.ru
«MeTanisl riIaBHbIX OATPYIII
83 OO1ast XapakTepUCTUKA METANIOB https://ushi.ru
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no6ouHbIX noarpymnn (b-rpymm)
[lepuoandeckoit cCUCTEMBI XUMHUUECKUX
3JIEMEHTOB

https://resh.edu.ru

dusznuecKue U XMMHYECKHE CBOMCTBA XpomMma

https://ushi.ru

84 .
U €r0 COEAUHEHUN, UX IPUMEHEHUE https://resh.edu.ru
Baxueiine coeMHeHNsT Maprasa. )
https://ushi.ru
85 IlepmaHranar Kanus, ero OKACIUTEIbHBIC
B https://resh.edu.ru
CBOMCTBa
dusnueckre 1 XMMUYECKHE CBOMCTBA XKelle3a )
36 i II https://ushi.ru
u ero coequHeHui. [lomyuenue u
A yd https://resh.edu.ru
IIPUMEHEHHE CIUIABOB JKeJe3a
27 DU3NYECKUE U XUMUYECKUE CBOWCTBA MEIU U https://ushi.ru
€€ COCIMHEHUM, UX IPUMEHEHUE https://resh.edu.ru
dusnueckre 1 XMMUYECKUE CBOMCTBA IIMHKA .
88 U €r0 COEIMHEHUH, X IPUMEHEHNE butps://ushi.ru
8 ’ P ) https://resh.edu.ru
'iapoKkCcOKOMILIEKCHI LIMHKA
ITpaktuyeckas padora Ne 8. Pemenue )
https://ushi.ru
89 AKCIIEPUMEHTAJIbHBIX 3aJa4 110 TEME
https://resh.edu.ru
«MeTaisl MOOOYHBIX MO PYIII
90 Pemenue 3a1au pa3inyHbIX TUIIOB butps://ushi.ru
Aadp https://resh.edu.ru
91 O06o001IeHre 1 cucTeMaTru3alus U3y4eHHOTO https://ushi.ru
Marepuania no reme "Metaibr" https://resh.edu.ru
https://ushi.ru
92 KonTtponsHas pabota no Teme "MeTtasnibr"
https://resh.edu.ru
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, https://ushi.ru
KOPPEKIHS OMIHOOK https://resh.edu.ru
94 Pouib xumun B 06ecrieueHr# yCTOHYHUBOTO https://ushi.ru
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pa3Butus yenoseyectsa. [lonstue o https://resh.edu.ru
HaY4YHBIX METOJAX UCCIIEI0BAHUs BELIECTB
Hayunble mpuHIMIIBI OpraHu3anuu
95 XUMHYECKOTO ITPOU3BOJICTBA. 1 https://ushi.ru
[TpombIlIEHHBIE CTIOCOOBI MOJTyYESHHUS https://resh.edu.ru
Ba)KHEHUIIMX BEILIECTB
96 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIECH 1 https://ushi.ru
Cpellbl U €T0 MOCIEACTBUSA https://resh.edu.ru
97 XuUMHUS U 3I0POBbE YEIOBEKA. 1 https://ushi.ru
JlekapcTBeHHBIE CpeAcTBa https://resh.edu.ru
08 Xumus nuny. Poins Xxumun B o0ecrieueHuu 1 https://ushi.ru
MUIIEBO O€30MMacCHOCTH https://resh.edu.ru
99 KocMmernueckre u mapproMepHbIe CpeacTBa. 1 https://ushi.ru
briToBas xumus https://resh.edu.ru
XuMus B CTpOUTENLCTBE. BaxxkHenue )
100 CTPOUTEIbHBIE U KOHCT VOHHBIE 1 butps:/Fushi.ru
P pyKH https://resh.edu.ru
MaTepuabl
101 XUMUSL B CETTBCKOM XO35HCTBE. 1 https://ushi.ru
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHS https://resh.edu.ru
CucremaTu3aius 1 0000IIeHHEe 3HAHUN IO https://ushi.ru
102 1
TeMe https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJIbBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 xnacc/ I'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkun
A.H., Axunonepnoe obwmectso «M3natensctBo «IIpocsemenne»

A.M.Paneuxunii, Ilunaktuueckuii matepun 10-11 ,M., IIpoceemienue, 2023

METOAUYECKHUE MATEPHUAJIBI IS YYUUTEJIA

EI'D - 2024 Xumusa Tunossle xK3aMeHalMOHHBIE BapuaHThl o pegakuueit [1.1O.

Hobpotuna, 30 BapuantoB, HanmonanrHoe oopazoBanue,M., 2024
B.H.doponskun,A.I".bepexnas, B.A.@espanesa ,EI'D - 2024 , Xumus 30

TPEHUPOBOYHBIX BapUaHTOB, Jlernon, Pocros-na-/lony, 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
UHTEPHET
https://ushi.ru

https://resh.edu.ru
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