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PA3JIEJI 1. IOACHUTEJIbHAS 3AIIMCKA

1.1. OBIIASI XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Pabouas nporpamMma 1o XMMUHU Ha YPOBHE CPEIHEro o01ero oopazoBanus pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanum», TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS (eiepaabHOM 00pa30BaTeIbHON IPOrpaMMBl
cpeanero obmero  obpasoBanusi( DOIlI COQO), mpencraBneHHsix B DengepanrbHOM
rocyJJapcTBEHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenuuu npenojgaBaHMs
yuebHoro mpenmera «XuMHs» B 00pa3oBaTelbHBIX opranusanusx Poccuiickoit ®enepanumy,
peanu3yroIuX OCHOBHbIE 00pa3oBaTeIbHbIE IPOTPAMMBbl, 1 OCHOBHBIX NOJOXeHUH «CTparerun
pasButusa BocnuTanusi B Poccuiickoii denepaunn Ha nepuoxn o 2025 roga» (Pacnopsixenue
[IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoBHE YIIyOIEHHOrO M3Yy4EHUs 3aHUMAaeT BaXXHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4HOro oOpa3oBanusi ywamuxcs 10-11 xmaccoB. M3yuenue mnpeamera,
peamu3zyeMoe B yCIOBUAX JU(B(GEpeHIUMPOBAHHOrO, MPO(UIBHOTO OO0Yy4YeHUs, IPU3BAHO
obecrieunTh 001Ie00pa30BaTENFHYI0 U OOMIEKYIBTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJIBI,
HEO0XOAUMYIO JUIs aaNTallMK UX K OBICTPO MEHSIOIMMCS YCIOBHSIM KHU3HHU B COLIMYME, a TAaKXKe
IUIL TIPOJIOJDKEHHS OOYUYeHHSI B OPraHU3aLUsAX MPO(PECCHOHATBLHOTO 00pa3oBaHMs, B KOTOPHIX
XUMHUS ABJISIETCS OJJHON U3 IPUOPUTETHBIX JUCLUIUINH.

B mporpammMe mo XMMUM Ha3HaueHHE TpeaMeTa «XUMHUS» IOIy4aeT MOIPOOHYIO
MHTEpPHOpETalMi0 B COOTBETCTBUU C OCHOBomojararomumu mnojoxeHusmu ProC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJepKaHuUs, Pe3yIbTaTOB 00yUYeHUs U TPeOOBaHUN K YPOBHIO
MIOJITOTOBKM  BBITYCKHUKOB. CBHUIETENBCTBOM TOMY SIBJISIIOTCS CJIEYIOLIUE BBIIOJIHIEMbIE
POTrpaMMOil 110 XUMHH (QYHKIIHU:

e uH(MOPMAIMOHHO-METOINYECKAs, pealn3anus KOTOpPOH OOecreunBaeT IoyuyeHHe
IPEJCTAaBICHUS O LENAX, COJEpXKaHUM, oOIIel cTpaTeruu OOy4yeHMs, BOCIIUTAHMS U
pa3BUTHA O0y4arOUIMXCsA CPEACTBAMM IpeaMeTa, U3y4aeMOro B paMKaxX KOHKPETHOIO
npodus;

e  OpraHM3alMOHHO-TIAHUPYIOLIAs, KOTOpas peaycMaTpuBaeT
OIpeJieJIeHUe: TMPHUHLMUIIOB CTPYKTYPUPOBAHUS M IOCJIEJOBATEIBHOCTH W3YUYEHHUs
y4eOHOro MaTepuaa, KOJM4eCTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHK; OJIX0/I0B
K (OpPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJSI M OLEHKH 00pa3oBaTeIbHbBIX
JOCTUKEHUM 0Oydarmuxcsi B paMKax MTOrOBOM arTecTallM B (opMe €IUHOTO
roCy/1apCTBEHHOI'O PK3aMEHa [0 XUMUHU.

[IporpamMma j71s1 yriyOin€HHOTO U3yUEHUS! XUMUHU:
* yCTaHaBIMBAET MHBAapUAHTHOE MPEAMETHOE COJEpXaHHWe, 00S3aTeNIbHOE Ul W3Y4EHHUs B
paMKax OTIeNbHBIX Mpoduiiel, npeaycMaTpuBaeT paclpeesieHue U CTPYKTYpUPOBAaHUE €ro

IO KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JaéT IpUMEpPHOE paclpejiefieHne y4yeOHOro BPEMEHM, PEKOMEHAYEMOro Ul U3ydeHHs
OT/EBHBIX TEM;

e [pesiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh U3yUYEeHUs] yUeOHOro Marepuaia ¢ yuyéTom
JIOTWKH TIOCTPOSHHS Kypca, BHYTPHITPEMETHBIX U MEXKITPEIMETHBIX CBSI3CH;

e  JaéT METOIMYECKYIO0 MHTEPIPETALUIO eIl U 3a]1a4 U3y4eHHs NIpeIMeTa Ha YyIiyOI€HHOM
YpOBHE C y4ETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEHETO 00IIero 0Opa3oBaHusl,
COZIepKaTeIbHOW XapaKTEPUCTHKH IJIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS OCHOBHOMU
o0Opa3oBaTeNbHOM  MpOTrpaMMbl  CpPeIHEro  o0miero oOpa3oBaHWs  (JIMYHOCTHBIX,
METanpeMETHbIX, TPEIMETHBIX), a TaKkKe C YYE€TOM OCHOBHBIX BHUAOB Y4eOHO-
MO3HABATENbHBIX IEUCTBUI 00yUaroIerocs Mo OCBOSHHUIO CO/IEPKaHus MpeIMeTa.

ITo BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO0 XUMHHU MPETyCMOTPEHA MPEEMCTBEHHOCTb

¢ 00yyeHHeM XMMHH Ha ypPOBHE OCHOBHOI'O OOIIero oopazoBaHus. 3a MpeaesiaMid yCTaHOBIEHHOMN



MpOrpaMMOi MO0 XUMHH 0053aTeNIbHON (MHBAapHMAHTHOW) COCTAaBISAIOIICH COAEp)KaHUS y4eOHOTO
npeamera «XUMHsD» OCTa&TCsl BOBMOXKHOCTh BBIOOpA €ro BapHMAaTUBHOW COCTABISIOICH, KOTOpas
JOJKHA OTMPEIENIAThCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduiist 00yueHusl.

CocTaBisiomMMU TpeAMeTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO H3YYCHHUS SIBISIOTCS
yrinyOnénnsle Kypcebl — «Opranundeckas xumus» u «OOmias um Heopranudeckas xumus». Ilpu
OIpEeICNICHUN TOJIXO0J0B K OTOOpY M CTPYKTYPHOW OpraHM3alluu COJEP)KaHUS ITHUX KypCOB B
mmporpamMme Mo XUMHuHU 3a ocHOBY NpuHATH nonoxeHus ®I'OC COO o paznmuuusax 0a30BOro u
yriayOnE€HHOIO YpOBHEN U3yUEHUS NIPEAMETA.

OcHoBy conepxanus KypcoB «Opranudeckas Xumusi» 1 «O0111as 1 HeopraHuueckas XUMHUsD
COCTABIISIET COBOKYIHOCTH IMPEIMETHBIX 3HAHUH M YMEHHH, OTHOCALIMXCS K 0a30BOMY YpPOBHIO
M3Yy4YEHHUA MpeaMeTa. JTa CUCTEMa 3HAHUUM MOJIy4aeT ONpEeAesIEHHOE TEOPETUUECKOE TOMOJHEHHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00BEM (PaKTOIOTUYECKOTO MaTepuaia.
Tak, Ha yrmyOnéHHOM ypoBHE HM3ydeHHUs IpeaMeTa oOecreueHa BO3MOKHOCTh 3HAYUTEIBLHOTO
yBEJIMYEHUST 00bEMA 3HAHWM O XMMUYECKUX DJIEMEHTaX M CBOMCTBAX MX COCAMHECHUN HA OCHOBE
paciidpeHus ¥ YIUIyOJIeHUsI TpPEJCTaBlICHUM O CTPOCHHHM BEIIECTBA, XMMHMUYECKOH CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKaHUs PEAKIIUI, pacCCMATPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKONH KHHETUKHU
U TepMoauHaMUKU. M3yueHue nepuoanueckoro 3akoHa U llepuoamueckoil CUCTEMbI XUMHUUYECKHUX
AJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHWYECKUX MPEACTABICHUSX O CTPOCHUU
aToMa. XMUMHYECKasl CBS3b OOBSACHSCTCS C TOYKM 3PEHUSI SHEPreTHYECKHX HM3MEHEHHWH mpu eé
0o0pa3oBaHUM U pa3pyLICHUH, a TaKXKe C TOUKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB PEaKLMN JOMOJIHAETCS (OPMUPOBAHUEM IPEJICTABICHUN 00 JIEKTPOXUMUYECKUX ITpoLieccax
1 3JIEKTPOJIM3€ PaCIlJIaBOB M PACTBOPOB BEIIECTB. B Kypce oprannueckoil XUMHUH IIPU PaCCMOTPEHUH
pEaKIMOHHON CIIOCOOHOCTH COEUHEHUM yensercs 0co00e BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJCpKAHWE KYpCOB XUMHUH YIIyOJIEHHOTO YpPOBHS
M3YYeHHUsI JJIsl KJIACCOB omnpeAenéHHoro npoduis (rI1aBHBIM 00pa3oM Ha UX CTPYKTYpYy U XapakTep
JIOTIOJIHEHUH K OO0IIel cucTteMe MPEeIMETHBIX 3HAaHUN) OKa3bIBAlOT BIMSHUE CMEKHBIE MPEAMETHI.
Tak, HanpuMep, B COAEpNKaHUK MPEAMETa IS KIacCOB XUMUKO-(pu3ndeckoro mpodums 6osbinoe
3Ha4YeHue Oy IyT UMETh JIEMEHTHI y4eOHOTo MaTepuaia o oomei xumuu. [lpu n3ydenun npeamera
B JJaHHOM CJIyyae akIeHT OyJeT clielaH Ha OOIIHOCTh METOJOB MO3HaHMs, OOIIHOCTh 3aKOHOB U
TEOpHil B XUMHUH U B PU3HMKE: aTOMHO - MOJIEKYJISIpHas Teopusl (MOJIEKyJIsipHasi TEOpHs B PUBHKE),
3aKOHBI COXPAHEHMS MAacChl U SHEPIUH, 3aKOHBI TEPMOJAUHAMHUKH, JIEKTPOJIU3a, MPEACTABICHUS O
CTPOEHHH BEILLECTB U JIPYToe.

B T0 xe BpeMs B coep)KaHUU MPEAMETa s KJIACCOB XMMHKO - OMOJIOTHYECKOTO MPOUIIS

OoNbpIINI yACNBbHBIA BeC OyJIeT MMETh OpraHWYecKkas XUMus. B 3ToM ciydae MpeaocTaBiisieTCs
BO3MOKHOCTh Ul OoJjiee OOCTOSATENBHOTO PACCMOTPEHUSI XUMHUECKOW OpraHu3alMy KJIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOI BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMITOHEHTHI,
KaK TUOUAbI, OCIKHU, YIIEeBOAbI, HyKJICHHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHuUs O cocTaBe U
CBOMCTBAaX MpEJCTaBUTENECH OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB CIY>KaT OCHOBOM s
W3YYEeHHsI CYIIHOCTH MPOIIeCCOB (OTOCUHTE3A, TbIXaHUS, ITUIIEBAPECHHUS.
B nnane ¢gopmupoBaHHsS OCHOB Hay4yHOTO MHPOBO33pPEHHS, OCBOEHHS OOIIEHAayYHBIX METOJIOB
MTO3HAHMS U OTIBITA MPAKTUYECKOTO IPUMEHEHHUSI HAyYHbIX 3HAaHUHN U3yUeHUE NpeaMeTa « XUMUS» Ha
yriyOJaEHHOM YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SIX C Y4EOHBIMH IPEMETAMU, BXOASIIUMU
B COCTaB TMpeAMETHhIX obmnacteii «EcTecTBeHHO-HAy4YHBIE TpeaMeTh», «Marematuka u
nHpopmatruka» 1 «Pycckuil I3bIK U TUTEpATypar



1.2. HEJIMU U3YUYEHUSA YYEBHOI'O IIPE/IMETA

[Ipu m3yyenun yueOHOro mpeamera «XuMHs» Ha yriayOJIEHHOM YpPOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3ajadeit
MEePBOCTENEHHOW 3HAYMMOCTH SIBIsieTCs (OPMHpPOBAHHE OCHOB HAyKd XUMHUHU KakK O0O0JacTH
COBPEMEHHOTO €CTECTBO3HAHHWsS, MPAKTUYECKOH JEATCILHOCTH 4YeJIOBeKa M OJHOTO U3
KOMITOHEHTOB MHUPOBOHM KyJIbTypbl. Perienue 3Toi 3amaun Ha yriiyOJE€HHOM YPOBHE W3YUYECHHS
mpeIMeTa MpernoaraeT peaan3auio TaKuX elei, Kak:

e (opmMupoBaHUE NPEACTABICHUIN: O MATEpPUATHLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBICHUI MPUPOBI, O MECTE XHMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
BeIylleld poiu B OOECHEUEeHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA: B PELICHUU
mpo0JIeM SKOJIOTHYECKON, SHEPreTUYECKOW M MUIICBOW OE30MacHOCTH, B Pa3BHTHH
MEIUIMHBI, CO3JaHUH HOBBIX MaTE€PHAIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00€CIICUCHUH
paIMOHATIBFHOTO TPHUPOIOTIONB30BaHUs, B (POPMUPOBAHUU MHPOBO33PCHHSI U OOIICH
KyJbTYpBl YEJIOBEKA, a TAaK)KE DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOHOM CpeIe;

e OCBOCHHME CHCTEMbl 3HAHMH, JeXKallUX B OCHOBE XHMMHYECKOH COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA: (yHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPHI
XUMHH, COBPEMEHHBIX TPEJCTABICHUNA O CTPOSCHUH BEIISCTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HMOHHO- MOJICKYJISIPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOJAMHAMUYECKUX H
KHHETUYCCKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYCCKHUX PEAKIH, O XHMHYECKOM
PaBHOBECHH, PACTBOpPaX M JTUCHEPCHBIX cHUCTeMaxX, 00 OOLMX HAy4YHBIX MPHUHIIHUIAX
XUMHYECKOTO TIPOU3BO/ICTBA;

e (QopmupoBaHue y O0OyyarOUIMXCid OCO3HAHHOTO IMOHUMaHHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XHMHUYCCKUX 3HAHUU I OOBSICHCHHS KIIOYCBBIX HACH W TpoOiieM
COBPEMEHHOM XUMHH, IJii OOBSCHEHUS M TPOTHO3ZUPOBAHUS SIBJICHHM, HMEIONINX
€CTECTBCHHO-HAYYHYIO IIPUPO/IY; TPAMOTHOTO PEIICHHS MPOOIIEM, CBSI3aHHBIX C XUMUECH,
MPOTHO3UPOBAHUS, aHAlM3a M OLEHKU C TMO3ULHUN HKOJIOTMYECKOl Oe30macHoCTH
MOCJICICTBHI OBITOBOM M TPOU3BOACTBEHHOM JESITEIBHOCTH YEJIOBEKA, CBA3AHHON C
XUMHYECKUM MTPOU3BOJICTBOM, UCIIOJIL30BAHUEM U TIepepabOTKOM BEIECTB;

e yrIyOJieHWE TPEICTAaBICHUA O HAYYHBIX METOJaX IO3HAHUS, HEOOXOJUMBIX JUIs
MPUOOpPETEeHUsI YMEHUN OPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBACHEHUSI XUMUYECKUX
SIBJICHUH, UMEIONTIUX MECTO B MIPUPOJIC, B MPAKTUICCKON IEATEITHHOCTH U TTOBCEIHEBHOM
KU3HU.

e B muaHe peaym3anuy NEPBOOYCPEIHBIX BOCIHTATEIBHBIX W PAa3BUBAIONINX (YHKITUI
L[EJIOCTHOM CUCTEMBI CPETHETO OOIIEeT0 00pa30BaHus MPU U3YUCHUU TIPEeIMETa « XUMUS
Ha yIIIyOJIEHHOM YPOBHE 0COOYI0 aKTyalIbHOCTh MTPHUOOPETAIOT TAKKE 1IEJIN U 33]1a4H, KaK:

e BOCIHUTaHUE YOSKIEHHOCTH B MIO3HABAEMOCTH SBICHUH MPUPOIBI, YBAKEHUS K TIPOIIECCY
TBOpPUYECTBA B OOJACTH TEOPCTHUYSCKUX W TIPUKIAIHBIX WCCICAOBAHUN B XUMUH,
(dbopMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW;

e pa3BUTHE MOTHBALIMM K OOYYEHHMIO W TO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS OOIIEYETOBCUSCKHUX IICHHOCTEH;

e pa3BUTHE NO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEH
oOyJaromuxcs, GOPMHUPOBAHHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K CaMOOOpa30BaHUIO
U HEMPEPHIBHOMY OOpa30BaHUIO KakK YCJIOBHIO YCIENIHOW NpodeCCHOHATBHOU H
OOIIECTBEHHON JIEATEIIPHOCTH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO H
MOTPEOHOCTH B 37J0POBOM 00pa3e KU3HH,

. ($hopMHPOBaHHE YMEHHI W HABBIKOB PA3yMHOTO MPUPOIOIOIE30BAHUS, PA3BUTHE IKOJIOTHICCKOM
KYJbTYPBI, IPUOOPETEHHE OMBITA OOIIECTBEHHO- MOJIE3HON YKOJIOTUYECKOH IeATEITHbHOCTH.



1.3. 3AJAYHN U3YUYEHUSA YYEBHOI'O IIPEAMETA

B cootBerctBun ¢ koHuentyaibHbiMU TosioxkeHusiMu PI'OC COO o Ha3zHaueHHH
peaMeTOB 0a30BOT0 U YTIyOJIEHHOTO YPOBHEH B cucTeMe A GepeHIIMPOBAHHOTO O0YUYESHUS HA
YPOBHE CpeiHero o01ero o0pa3oBaHus XUMHUS Ha YpOBHE yIriyOJaEHHOTO U3yUYeHHs HAIpaBiieH
Ha peaqu3alio TMPEEeMCTBEHHOCTH C TOCIEAYIOIMM JTaloM MOJyYeHHs XHUMHYECKOTO
o0pa3oBaHMsl B paMKax H3Y4YCHHs CIEHUAIbHBIX E€CTECTBEHHO-HAYYHBIX M XHMHUYECKUX
JMCLUIUIMH B By3aX M OpraHU3alUsIX CPEAHEr0 NPOoPecCHOHATBHOIO 00pa30BaHMUA.

B »aTOlt cBsizu u3ydeHue npeamera «XUMHsSD OPHUEHTHPOBAHO MPEHUMYILECTBEHHO Ha
pacmpeHie M yriyOJeHHe TEOPEeTHYECKOW W TMPaKTHUYECKOW MOJATOTOBKHA OOYyYaroIIUXCs,
BBIOpABIINX ONpeaeNEHHbIN TpoduiIb 00yueHus, B TOM YKCJE C MePCHEKTUBON MOCIEAYIOIIEro
MOJyYSHHUS XMMUYECKOTO 00pa30BaHMs B OPraHU3aUAaX IPOPEeCcCCHOHATHHOTO 00pa30BaHMUS.

Hapsiny ¢ atuMm, B cBete TpeboBanuii ®I'OC COO k miaaHUPYEeMBIM pe3yJibTaTam
ocBoeHus1 (emepanbHO 00pa30BaTEIBHONW MPOTPAMMEI CpeaHEro oOmero oOpa3oBaHUS
U3y4YeHHE mpeaMeTa «XUMUS» OPUEHTUPOBAHO TaKXKe HA pELICHUE 3a/]ay BOCIHUTAHUSA U
COIMAJILHOTO Pa3BUTHs 0O0ydJarommxcsi, Ha (OPMUPOBAHHE y HUX OOIICHHTEIUICKTYalTbHBIX
YMEHHM, YMEHHI paloHaIN3aui y4eOHOTO Tpyaa U 000OIMEHHBIX CIIOCOOOB IEATEIbHOCTH,
HUMEIOIIUX MEXIUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

1.4. MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE
OO1mee 4YUCIIO YacoB, MPEIyCMOTPEHHBIX I HW3yYCHUS XHMHU Ha YIUIyOJEHHOM YpOBHE
cpenHero odmero oopa3oBaHus, cocrasiser 204 yacos: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 vaca (3 yaca B HefIenio0).

1.5. ®OPMbI YYETA PABOUYEN IMPOIT'PAMMBbI BOCIIUTAHUSA B PABOUYEN
INPOI'PAMME I10 XUMHH

CBs13b Y4eOHOI0 npeaMeTa XUMHUH ¢ padoueii mporpammoii Bocnutanus MOY CLI Ne 103

BocnuraTtenpHblil NOTEHLMA YPOKOB XMMMM PEAIN3YeTCs B CIEAYIOIIEM:

- YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXJIy IeJAarorn4eckuM paOOTHUKOM U
00yYaroIUMHUCs, CIOCOOCTBYIOUIMX MO3UTHBHOMY BOCHPHUATHIO OOyYaroLUMHCA TpeOOBaHMHA U
MpOCh0 MeNaroru4eckoro pabOTHHKA, MPUBJICYEHHUIO UX BHUMAaHHUS K OOCYKJaeMOW Ha ypoke
uHpOpMalNY, aKTUBU3ALUY TT03HABATEIbHOHN 1€ TeIbHOCTH;

- no0yxaeHne oOyyaroumxcs coOlt0/laTh Ha YpOKE OOIIENpPHUHSTHIE HOPMBI TOBEJEHUS,
npaBuiga OOIIEHHsS CO CTapIUMHM  (IelarorudyeckKMMM paOOTHUKAMH) UM CBEPCTHUKAMHU
(oOy4JaromMMucs ), MPUHIMITBI Y9€OHON JUCIIUIUIMHBI U CAMOOPTaHU3aIINuH;

- MIPUBJICYEHUE BHUMAHUS O0YyYaroOIUXCs K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3alys ux paboThl ¢ MOJy4aeMoil Ha ypOKe COLMaIbHO 3HAUUMOM HHpOpMaIei —
MHUIMAPOBAaHUE €€ 00CYKICHHUS, BBICKa3bIBAaHUS O0YYAIOIIMMUCS CBOEr0 MHEHHUS IO €€ MOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOILIEHUS;

- MICTI0JIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH co/lepKaHusl yueOHOro mpeaMeTa yepes
J€MOHCTPALINIO 00yYaroIUMCS IPUMEPOB OTBETCTBEHHOI0, IPAXKAAHCKOTO MIOBEIECHUS, TPOSIBICHUS
YeJIOBEKOMIO0UsT U 100pOCepAeYHOCTH, Yepe3 MoJ00pP COOTBETCTBYIOLIMX TEKCTOB JJISi YTEHUS,
3a/1a4 JJIs perieHus1, TpOOIeMHBIX CUTYaINi I 00CYXICHUS B KJlacce;

- TNpPUMEHEHHWE Ha YPOKE MHTEPaKTUBHBIX (opM pPabOThl C  OOYYaIOUIUMHCS:
UHTEJJIEKTYalIbHbIX ~HUTP, CTUMYJUPYIOIIUX MO3HABAaTEJbHYI0 MOTHBALMIO  O0YyYaroIIUXCs;
JMJIAaKTHYECKOT0 TeaTpa, TJe MOJY4YeHHbIE Ha YPOKE 3HAHHMS OOBITPHIBAIOTCS B TeaTPAIbHBIX
MMOCTaHOBKAX; IUCKYCCUH, KOTOpPbIE JAIOT 00YUYaIOLUIMMCS BO3MOYKHOCTh TPUOOPECTH OIBIT BECHUS
KOHCTPYKTHBHOT'O JTMAJIOra; TPYIIOBOM pabOThl MM paboThl B Mapax, KOTOpbIe yyaT KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JIE€TbMU;



- BKJIIOYEHHE B YPOK HMTPOBBIX MPOLEIYP, KOTOPHIE MOMOTAIOT MOMAJIEPKATh MOTHUBAIUIO
o0Oydaromuxcst K MOTy4YCHUIO 3HAHUN, HAaTa)KUBAHUIO TIO3UTUBHBIX MEKIUYHOCTHBIX OTHOIICHUN B
KJIacce, TOMOTal0T YCTAaHOBJICHUIO TOOpOKENIaTeIbHON aTMOC(EPhl BO BpeMs ypOKa,

- opraHu3zaius me(cTBa MOTHBHPOBAHHBIX H IPYIUPOBAHHBIX OOYUYAIONIMXCS HAA HX
HEYCIEBAIOIIMMHU OJJHOKJIACCHUKAMHU, JAOIIET0 UM COLIMAIbHO 3HAYMMBbIN OMBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIIMUPOBAHUE U TIOJICPIKKA UCCIICIOBATEIBCKOM IEATEIbHOCTH 00YYarOIIUXCs B paMKax
peanu3auMi HMMU WHIUBUAYAIbHBIX M TPYNIOBBIX MCCIEA0BATEIBCKUX MPOEKTOB, YTO JAacCT
0o0ydJaronMcs BO3MOKHOCTb MPHUOOPECTH HABBIKA CAaMOCTOSITEIHHOTO PEIICHUS] TEOPETUUYCCKOMN
poOJIeMbI, TEHEPUPOBAHUS M OPOPMIICHHS COOCTBEHHBIX HJIEH, YBaXKUTEIHHOTO OTHOIICHHUS K
Yy)KUM uaesM, o(QOpMIICHHBIM B paboTax JApyrux HCCIeI0BaTeIeH, HABBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpE] ayAUTOPUEHN, apTyMEHTUPOBAHUS U OTCTAMBAHUS CBOEU TOUYKH 3PEHUS.

Pe3ynbrarhl enmMHCTBa y4eOHOM M BOCHUTATEIBHOW IEATEIBLHOCTH OTPa)KEHBI B pasjeie
paboueil mporpamMmbl «JIMYHOCTHBIC pE3yJIbTATHl W3YUYCHHSI yUEOHOrOo MpeaMeTa « XUMUs» Ha
YPOBHE CpeIHEro 0011Iero 00pa3oBaHUM.



PA3JIEJI 2. COAEP)KAHUE YYEBHOI'O IIPE/IMETA

2.1. KPATKASA XAPAKTEPUCTUKA COAEP)KAHUSA ITPEIMETA 110 KAXKIOMY
TEMATHYECKOMY PA3JIEJTY

OPI'AHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI OPraHN4€eCKON XUMHMU.

[Ipenmer u 3HaueHHE OPraHUYECKOM XWMHUHM, NPEACTABICHHE O MHOrooO0pa3uu
OpPraHUYECKUX COCAMHECHUN.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJIEpOAa: OCHOBHOE M BO30YXKIEHHOE COCTOSHMSL.
BanenTHble BO3MOXKHOCTH atoma yriiepoja. XUMHUYECKasl CBA3b B OPraHMYECKUX COEAMHEHMUSIX.
Tunsl rubpuan3anuy aToMHbIX opOuTanel yriepoga. MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHOM
cBs131 (OOMEHHBIH U JOHOPHO- aKLENTOPHBIH ). TUIIBI TepEeKPhIBAHUS AaTOMHBIX OpOHTaJIe, G- U -
ces3u. OnuHapHas, ABOWHAs W TpouHas cBI3b. CrmocoObl pa3pbiBa CBA3EH B MOJEKYyJax
OpraHuyecKux BemecTB. [loHaTHEe 0 CBOOOTHOM panuKale, HyKJIeopuie U MEKTpouIIe.

Teopuss crpoeHns opraHuueckux coeauHeHuid A.M. DbymiiepoBa U coBpeMEHHbIE
IIPEJICTABIECHUS O CTPYKTYPE MOJIEKYJI. 3HAaUEHHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
Mornekymnsipable M CTPYKTypHble (opmynbl. CTpyKTypHble (DOpMYJIBI pPa3IMYHBIX BHIOB:
pa3BEpHyTasA, COKpall€HHas, CKesneTrHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHas,
IPOCTPAHCTBEHHAs. JEKTPOHHbIE 3(PQPEKTsl B MOJEKyJIaxX OpPraHMYECKHX COCIMHEHHUH
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenne o kiaccupuKauy opraHudeckux BemecT. [loHsTHE 0 PYHKIMOHATBLHON
rpynne. I'omosnorus. I'omonornueckue psagael. Cucremaruueckas HOMEHKIIATypa OpPraHUYeCKUX
coequHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX IPEACTaBUTENEH.

OcobenHoctn W Kkinaccuukanus — OpraHMYeckMx — peakuuid.  OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMY B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAIIBHBIE METOJIbI M3YYEHHs BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
o0Opa3aMu OpraHMYECKHX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, ONBITHI MO MPEBPALICHUIO
OpPraHMYeCKUX BELIECTB MpU HAarpeBaHuu (MJaBieHHe, OOyIJIMBaHME W  TOpPEHHue),
KOHCTPYUPOBAaHUE MOJIEJIENH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriesoaopoasl.

Ankanbl. ['omoniorudeckuit psii ainkaHoB, oOmiasi ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DNEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alkaHOB, Sp°- THOPHAM3AIKS ATOMHBIX
opOuTaneil yrieposaa, 6-cBsi3b. Ou3nUeCcKre CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMM 3aMEUICHHs, U30MEPHU3alMH, AECTHIPUPOBAHNS,
LMKJIN3aLMH, TIPOJIN3a, KpEKUHTa, ropeHus. [IpencraBinenne o MexaHu3Me peakluil paJuKalbHOTO
3aMelIeHusl.

Haxoxnenue B npupojie. CriocoObl MoyyeHus: U IpUMEHEHHE aJIKaHOB.

Huknoankansl. OOmas dopmyna, HOMeHKIaTypa U u3oMmepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKUX CBOMCTB MalblX (LMKJIONPOINAH, UUKIOOyTaH) W OOBIYHBIX (LIMKJIONEHTaH,
[UKJIOTE€KCaH) MUKI0ATKaHOB. CIOCOOBI MOTYYEHUS ¥ IPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonoruueckuii psja aakeHoB, o0as popMyiia, HOMEHKIATypa. DIeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYNl AalKeHOB, Sp>- THOpHAM3AIMA aTOMHBIX OpOUTameil
yriaepoja, 6- u m-cBs3u. CTpyKTypHasi U reoMmerpuyeckas (Luc-TpaHc-) nzomepusi. Ousnueckue
CBOMCTBA aJIKEHOB. XMMHUYECKUE CBONCTBA: PEAKIIUH PUCOEANHEHMS], 3aMEIIECHUS B O-[10JIOKEHHUE
IIpU JBOWHOM CBsI3W, MoJMMepu3anuu U okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peakLuy Ha JBONHHYIO CBsI3b. CIIoCOOBI MOTyUeHHs ¥ TPUMEHEHHUE AJIKEHOB.

AJKanueHsl. Knaccudukanus AJIKaTUCHOB (conpsikEHHBIE, W30JIMPOBaHHbIE,
Kymyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHS M XUMHUYECKUX CBOMCTB CONMPSKEHHBIX
IMeHoB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpspkEHHbIX AUEHOB. CrOCOObI MOTyUYeHUs
U IPUMEHEHUE AJIKAJUEHOB.



Anxunabl. ['oMoONOrHYecKuil psij alkuHOB, oOmas (opmyiaa, HOMEHKIATYpa W H30MEpPHUS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl IKHHOB, Sp- TMOPUAM3AIMS aTOMHBIX
opOutaneit yriaepoga. Pu3MYECKHE CBOWCTBA AJIKHHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
IIPUCOEIUHEHNS, TUMEPU3ALUN U TpUMEpPU3ALUU, OKUCIIeHUs. KucClIoTHbIE CBOICTBa aJIKMHOB,
HUMEIOIIUX KOHIIEBYIO TPOWMHYIO CBsA3b. KauecTBEHHbIE peaklMU Ha TPOWHYIO CBsA3b. CrocoObl
IIOJIyYEHHS] U IPUMEHEHUE AJIKUHOB.

ApomaTtuueckue yrieBoJopo/sl (apeHsl). ['omonoruyeckuii psa apeHoB, odmas (popmyia,
HOMEHKJIaTypa M M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbI OEH30Ia.
@dusnuecKkue CBOWMCTBA apeHOB. XUMHUYECKHE CBOMCTBa O€H30Jla W €ro TOMOJIOTOB: PEaKIMU
3aMeleHnsT B OEH30JbHOM KOJIbIIE M YIJICBOAOPOTHOM paJHKajie, PeaKkIHUu IMPUCOCAUHEHHUS,
OKHCJIEHHE TOMOJIoroB 6en3ona. [IpencraBienue 06 OpueHTHUPYIOLIEM JCHCTBUU 3aMeCTUTENEH B
OEH30JIbHOM KOJIbLIE Ha PUMEPE AJKHIBHBIX PaJUKaIOB, KapOOKCUIbHOU, THAPOKCHIIBHON, aMUHO-
U HUTPOTPYMIBI, aTOMOB rajoreHoB. (OCOOEHHOCTH XHMMHUYECKMX CBOMCTB CTUpOJIA.
[Tomumepu3zanus cruposa. CrocoObl NOTYUYEHNS U IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB.

[Tpuponanstii ra3. [TomytHbie HedTsIHBIE ra3bl. HedTh 1 e€ npoucxoxnenre. KameHHbIN yTroib
U TIPOIYKTHI ero nepepadotku. CriocoOsl mepepaboTky He(TH: TIEPETOHKA, KPEKUHT (TEPMHYECKHH,
KaTaIUTUYeCKUi), puPOpMHUHT, mupoiu3. [IpoaykTel mepepaOboTKu HEPTH, WX NPUMEHEHUE B
IIPOMBILUIEHHOCTH U B OBITY.

I'eneTnueckas cBsi3b MEXKAY pa3IMUHBIMU KJIaCCaMH YTIIEBOAOPOIOB.

DJIeKTPOHHOE CTPOEHHE TallOTEHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha THJIPOKCOTPYIly, HHUTPOIpYIIy, LUAHOTPYIy, aMmuHOrpymmy. J[leiictBue Ha
raJIOTEHIPOU3BOAHBIE  BOJHOTO M CIIMPTOBOrO  pacTBopa  Iménoud. BlammopelicTBue
JUTaJIOr€HAIIKAHOB C MarHueM U LMHKOM. [loHsTHE O MeTanIoopraHMYecKUX COEIMHEHMSIX.
Hcnonp3oBaHue TraloreHNnpou3BOAHBIX YITIEBOJOPOIOB B OBITY, TEXHHUKE M TPH CHUHTE3E
OpPraHUYECKUX BELIECTB.

DKcliepUMEHTAbHbIE METOAbl HM3y4YeHHsI BEIIECTB M HX TMPEBPALICHH: H3y4YeHUE
(DM3UYECKIX CBOMCTB YIIIEBOAOPOIOB (PaCTBOPUMOCTB), KAUYECTBEHHBIX PEAKIMK YTIIEBOAOPOIOB
pa3IMYHbIX KJIAcCOB (0OecIBeUnBaHHE OPOMHOM MIIM HOIHOM BOBI, pACTBOPA IEPMAHTaHATa Kalus,
B3aMMOJICHCTBUE alleTHJICHa C aMMHAauHbIM pacTBOpoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapy>KeHHe yTJiepoJia ¥ BOJIOPOA B OPraHUYECKUX BEIIECTBAX, MOIyUYEHHE ITUIIEHA U U3yUeHHUe
€ro CBOWCTB, O3HaKOMJICHHE C KoJuieKuusMu «HepTs» u «Yrompy», ¢ olOpa3namu IacTMacc,
KaydyKOB M PpE3UHBI, MOJEIMPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB WU TaJIOT€HIPOU3BOIHBIX
YTJIEBOJOPOIOB.

Kucsiopoaconep:xamue oprann4ecKue CoeIMHECHHA.

IIpenenbHble oqHOATOMHBIE CIUPTHL. CTpoeHHEe MOJIEKYJ (Ha MpUMEpe METaHoa U ATAHOJA).
I'omonoruueckuii psa, oduias hopMyiia, U3oMepusi, HOMEHKIaTypa U kiaccudukanus. Ouznueckue
CBOMCTBa MpeIeIbHBIX OJJHOATOMHBIX CIIUPTOB. BOAOPOAHBIE CBA3M MEXAYy MOJIEKYJIaMU CHUPTOB.
XUMHYECKHE CBOMCTBA: pEeaKUUW 3aMELIeHMs], JEeTUApaTalid, OKUCIEHUS, B3aUMOJEHCTBUE C
OpPraHMYECKUMHU U HEOPraHWYeCKUMU KuciaoTaMu. KauecTBeHHas peakiysi Ha OAHOATOMHBIE CITUPTBHI.
JlelicTBue 3TaHOJa U METaHOJIAa Ha OpraHu3M uenoBeka. CrnocoObl MOJydeHUs W NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3dupsl, HOMEHKIAaTypa U U3oMepus. OCOOCHHOCTH (DU3UYECKUX U XUMHUYECKUX
CBOMCTB.

MHoroaroMHbl€ CHOUPTHI — ATWIECHIJIMKOIb W DIHLEPUH. DPU3NYECKME U XUMHUYECKHE
CBOWCTBA: peakIM{ 3aMEIIEeHUs, B3aUMOJEHCTBHE C OPraHMYECKUMH W HEOPraHUYECKHUMHU
KHCIIOTAaMH, KaueCTBEHHAsl peakldsg Ha MHOroaroMHble crnupThl. [IpencraBieHue o mMexaHusme
peaknuii HykineouapHOTOo 3amenieHus. JleficTBre Ha opranu3m uenoBeka. CriocoObl oMydeHus 1
MIPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.

®enoin. CTpoeHne MOJEKYJIbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYMIBI U OEH30JBHOTO s/pa.
@dusnyeckue cBoicTBa (eHonma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHona. KauecTBeHHbIE
peakimn Ha (Qenon. ToxcuuHocTh (eHona. CrocoObl MONMy4YeHHs] W TpUMEHEeHHe (eHoa.



denondopManbaeTHAHAS CMOJIA.

KapOoHuIIbHbIE COETMHEHNUS — aTbICTUBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIBHOM
rpynnsl. ['omosornueckue psiibl aubJerWaoB U KETOHOB, oOuias Qopmyia, H30MEpHs U
HOMeEHKIIaTypa. Pu3ndecKkrue CBOMCTBA albJAETUIOB U KETOHOB. XMMUYECKHUE CBOMCTBA AJIbJETHIOB
U KETOHOB: peakuuu IpucoennHeHus. OKHCICHHE abJerHJ0B, KauyeCTBCHHBIE pEakUUU Ha
anpaeruzpl. CriocoObl OTyYeHHS ¥ IPUMEHEHHUE ANIbJICTHIOB M KETOHOB.

OnHOOCHOBHBIE NpefeibHble KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKJIarypa. DU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
IIpeAEIbHBIX KapOOHOBBIX KUCIIOT. BOOpOIHBIE CBSA3U MEXKAY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XvMUYeCKHe CBOWCTBA: KHUCIIOTHBIE CBOWMCTBA, peakius 3Tepu(UKALNU, PEAKIMH C Y4acTUEM
yrieBofopoAHoro paaukana. OcoOeHHOCTH CBOHCTB MypaBbUMHOM KuCHOTHL. IloHsTHE O
MIPOM3BOAHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENPEAETbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KuCIOT. llpeacraBurenu BhICIIMX KapOOHOBBIX — KHCIOT:
CT€ApUHOBas, IAJIbBMHUTHUHOBAs, OJICUHOBAs, JUHONE8As, JUHONEH06as KUCIOThl. CrocoObl
MOJTYYEHHSI ¥ IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upsl. 'omonornueckuil psin, obmas ¢opmyiia, U30Mepusi 1 HOMEHKJIATypa.
dusnyecKue U XUMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIION U ILEIOYHOU CpeleE.

Kuper. Ctpoenue, puznvecKkue W XUMHUYECKAE CBOMCTBA KXHPOB: THIPOJIU3 B KHCIOH H
1ienouHoi cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COAEPIKAIUX OCTATKU HENPEeIbHbIX JKUPHBIX
KUCIOT. JKupbl B IpUpoOIE.

MBp11a KaK coiM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBUE.

OOmrass  xapakrepuctuka yrieBojoB. Kiaccudukanus yrieBogoB (MOHO-, IHU- H
noyucaxapupl). MoOHOcaxapuapl: TIIOKO3a, (QPYKTO3a, TalakTo3a, pubo3a, Ie30KcHpHO03a.
dusnyecKue CBOMCTBA U HAX0XKIEHUE B Ipupoae. POTOCHHTES.

XUMHUUYECKUE CBOMCTBA IIFOKO3bI: PEAKLIMU C YYaCTUEM CIUPTOBBIX M aJIbJAETHIHOW IpyIIL,
CIIUPTOBOE M  MOJIOYHOKHCIIOE OpokeHue. IIpuMeHeHue TiIOKO3bl, €€ 3HaueHue B
KU3HEJCATEIbHOCTH ~ OpraHmsma.  Jlucaxapuuapl:  caxapos3a, MaiabTo3a M JIAKTO3a.
BoccranaBnuBaromme W HEBOCCTaHABIMBAIOUIME  Aucaxapuipl. [Waponus3  aucaxapuuos.
Haxoxnenue B mpupone u npumeHenue. [lonmmcaxapuipl: Kpaxmall, INIMKOT€H M LEJUIH0JIO3a.
CrpoeHre MakpOMOJIEKYJI KpaxMaJa, INIMKOT€Ha U LEeJUT0NI03bl. PU3nUecKre CBOMCTBA KpaxMaia 1
LEJUTI0NI03bl.  XMMUYECKHE CBOMCTBAa Kpaxmaia: THUIpPOJIM3, KAyeCTBEHHAs PEaKlMs C HOJOM.
XUMHUYECKHe CBOMCTBA LIEJUIIOJIO3bI: TUAPOJM3, MOydyeHue 3(pupoB uemwtono3bl. [lonsarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHbIHN MIEINK).

OKCIIEpUMEHTAIIbHBIE METO/IbI U3YUEHUS BEILIECTB U UX IIPEBPAILICHUIN:

pacTBOPUMOCTb PA3JIMYHbIX CHUPTOB B BOJE, B3aUMOJEHCTBHE JTAHOJIA C HAaTPHUEM,
OKHCJICHHE 3TWJIOBOIO CIHUPTAa B AIbJETHJ Ha pPacKal€HHOW METHOW IPOBOJIOKE, OKHCICHHE
STUJIOBOTO CIHPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAHUE BHJEOMATEpUAIIOB),
KaueCTBEHHBIC PEaKlMd Ha aipAeTuabl (C TuapokcuaoMm auammuHcepedpa(l) m rumpokcumom
menu(Il)), peakmmsa rmuepuHa c rugpoxkcuaom Menu(ll), xumumyeckue CBONCTBa pacTBOpa
YKCYCHOM  KHCIJIOTBI, B3aMMOJIEHCTBHE pacTBopa TIUIOKO3bl ¢ ruapokcuaoM  menu(Il),
B3aMMOJICHCTBHE Kpaxmalla ¢ HOJIOM, PEIIEHUE YKCIIEPUMEHTAIBHBIX 331a4 10 TeMaM «CrupThl U
¢benonsy, «KapdoHoBbie kHCI0ThL. Ci10KHbBIE 3GUPBI».

A3oTcoaep kaliye OpraHu4ecKne coeJuHeHns.

AMUHBI — OpraHn4ecKue Mpou3BoiHble ammuaka. Kinaccudukanys aMuHOB: anudaTHuecKue
U apoMaTH4ecKue; NepBUYHbIE, BTOPUYHbBIE U TpeTudHble. CTpoeHne MolieKyl, obmas ¢opmyna,
U30Mepusi, HOMEHKJIAaTypa M (U3MYECKHe CBOWCTBA. XHMHUYECKOE CBOWCTBA amn(aTHUECKUX
aMHMHOB: OCHOBHbIE CBOWCTBA, AJIKWIMPOBAHUE, B3aUMOAECHCTBUE MEPBUYHBIX aMUHOB C a30TUCTON
kucioTor. Conau alnKuIaMMOHUS.

AHWIVMH — TpeAcTaBUTeNb aMUHOB apoMaTHueckoro psaa. Ctpoenue anuinuHa. B3zaumnoe



BIIMSIHME TPYI aTOMOB B MoJjekyje aHwinHa. OCOOEHHOCTH XMMHUYECKMX CBOMCTB aHWJIMHA.
KauecTBeHnHbIe peakiiu Ha aHWIMH. CriocoOBI MOJTyYeHUs ¥ PUMEHEHUE ann(aTUYeCKUX aMUHOB.
[Tonyuyenue aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknarypa u uzomepus. OTenbHbIE IPEICTABUTENM O- aMUHOKHUCIIOT:
TJIMIUH, anaHuH. Ou3ndyeckue cBONCTBAa aMMHOKHUCIIOT. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCAMHEHHMN, peaKiys MOJMKOHACHCAINH, 00pa30BaHUe MENTUIHON
cBs13u. buonornyeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku kak npupoaHsie nonuMmepsl. [lepBuyHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OCIIKOB.
XuMHYECKHe CBOMCTBA OENTKOB: TUAPOIIN3, IEHATYpalisl, KaYeCTBEHHBIC PeaKLIMU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METO/bI U3YyUEHHS BELIECTB U UX IIPEBPAILEHUI: pacCTBOpEHUE OEIKOB
B BO/Ie, JeHATypalus OeNKOB INpH HarpeBaHWM, LIBETHHIC PEAKIMM Ha OEJKH, pelIeHUe
AKCHEPUMEHTAIbHBIX 33/1a4 MO0 TeMaM

«A30TCOAEpKALME OpraHUYECKHE COeOUHEHUs» U «Pacno3HaBaHMe OpPraHUYECKUX
COEIMHEHUN.

BbicokoMoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHbBIE TOHATHSI XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHWI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTETIEHb OJMMEPH3AINH, CPEAHSS MOJIEKYIsIpHAs

Macca. OCHOBHbIE METO/Ibl CHHTE3a BbICOKOMOJIEKYJIIPHBIX COEAMHEHUH — NOJIMMEpHU3aLMs U
MTOJTUKOHICHCALIUS.

[TonmumepHsbie Matepuainsl. [lnacTmaccesl (OAMATHIIEH, TOJIMIIPONMIIEH, TOJUBUHIIXIOPHU,
MOJIMCTHPOJI, TMOJTUMETHIMETAKPHUIIAT, OIUKAPOOHATHI, ONMMATWICHTepedTanaT). YTuian3auus u
nepepadoTKa MIaCTHKA.

OnacToMepbl:  HaTypaJlbHbI  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBII, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypajibHbIE (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIABCaH ).

[Tomumeps! crienuanbHOrO HazHaueHUs (TedIioH, KeBiap, EKTPONPOBOSIINE TOJIUMEDHI,
OnopasiaracMple MOJIMMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl M3YUYEHHsl BELIECTB M UX IPEBPALICHUI: O3HAKOMIICHHE C
o0Opa3llaMu  MPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KayyyKOB, pelleHHe
JKCIEPUMEHTAJIBHBIX 3a7iad 10 TeMe «Pacno3HaBaHue MIIacCTMacC U BOJIOKOH».

Pacuérnble 3agaun.

Haxoxnenue monekynsipHO (GOpMyJibl OPraHU4eCKOro COEAMHEHUS MO0 MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHWE MOJIEKYJISIPHOW (hopMysbl OpraHMYECKOro
COeIUHEHHS TI0 Macce (00bEMY) MPOAYKTOB CropaHus, MO0 KOJUYECTBY BEIECTBA (Macce, 00bEMY)
IPOIYKTOB pPEAKUMU W/WIM MCXOAHBIX BELIECTB, YCTaHOBJIEHHE CTPYKTYpHOH (opMyIbl
OpPraHMYECKOro BEIECTBA HAa OCHOBE €ro XMMHUYECKMX CBOWCTB WJIM CHOCOOOB IOJTyYEHHUS,
OIIPENIEJIEHUE JIOJIH BBIXOA NPOAYKTa PEAKIIMHM OT TEOPETUYECKHA BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanu3zanus MeXpeAMETHBIX CBA3EH PU U3yYEHUN OPraHUYECKOM XUMUU B

10 xyacce ocymlIecTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO- Hay4YHBIX
MOHATUH, TaK U MOHITUHN, IPUHSTHIX B OTAEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ectecTBEHHO-HAYYHbIE TIOHATHS: SIBIICHHE, HAYYHbIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH,
aHalIM3, CHUHTe3, Kiaccupukauusi, HaOMIOJeHHe, W3MEPEHHE, OSKCIIEPUMEHT, MO/IENb,
MO/IEJINPOBaHHE.

®dusmka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUN YPOBEHD,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BELECTBa, (U3NYECKUE BEIMYUHBI, €JUHMIIBI
U3MEPEHUs, CKOPOCTb, SJHEPTUs, MaCCa.

buonorus: knerka, opraHumsm, SKocucTema, Omocdepa, mMeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U FeTepOTPOPHBIN TUIT TUTAHUS, OposkeHHe, POTOCUHTE3, JIbIXaHHE, OenKu,



YIJIEBOJIBI, KHUPBI, HYKJICUHOBBIE KHUCIOTHI, PEPMEHTHI.

I'eorpadust: mose3Hple HCKOMAaeMbIe, TOTLIUBO.

TexHosorus: nuIIEBbIE MPOAYKThl,  OCHOBBI PalMOHATILHOTO

IIUTaHUs, MOIOLIHME CPEACTBA, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KJIACC

OBILIASI U HEOPTAHUYECKAS XUMMUA

Teoperudeckne 0CHOBBI XUMHUM.

Atom. CocTaB aTOMHBIX siep. XUMUYECKUU 31eMeHT. M3oTonbl. CTpoeHre 3JIeKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBBIC 4YHCIIA. JHEPreTUYCCKUE YPOBHH M IOAYPOBHH. ATOMHBIE
opourtanu. Knaccupukamus XUMHYECKHX 3jeMeHToB (S-, p-, d-, f-amementsr). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OPOUTANISIM. DIIEKTPOHHBIE KOH(PUTYPAIIMHA ATOMOB JIEMEHTOB IIEPBOT0O—
4eTBEPTOr0 MEPHOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUH, DJICKTPOHHBIC KOH(PUTYpaIlUn
HMOHOB. DJEKTPOOTPULIIATEILHOCTD.

[lepuonuueckuii 3akoH u Ilepuoandeckass cucrema Xxumuyeckux siaeMmeHToB J[.U.
MenneneeBa. CBsA3p MepuoAMYECKOro 3akoHa u Ilepuonuueckoi CHCTEMbl XHMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX BEIECTB IO TPYIINaM M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menpaeneena.

Xumudeckas CBs3b. BUIBI XMMHUYECKON CBS3W: KOBAJICHTHAs, MOHHAS, METaJUIMUYCCKas.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIN M JOHOPHO-AKIENTOPHBINA. DHEPrUs U
JuMHa CBsi3U. [1OsSpHOCTH, HANPABICHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHbie
cBa3u. Bogopoanas cBsi3b. MeXMOJIEKyIsIpHbIE B3aUMOICHCTBUSI.

BasieHTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX TEOMETPUUYECKUM CTpPOSCHHEM (Ha IPUMEPE COSTUHEHUN AJIEMEHTOB BTOPOTO MIEPHO/IA).

[IpeacraBnenne 0 KOMIUIGKCHBIX coenuHeHHsiX. (CocTaB  KOMILIEKCHOIO  HOHa!
KOMILIEKCOOOpa30BaTeNlb, JIMTAHIbl. 3HAYE€HHWE KOMIUICKCHBIX coeauHeHuid. Ilonstue o
KOOPJIMHALIMOHHON XUMUU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. THIbI KpPUCTAUIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[Tonsitue o nucnepcHeIX cuctemax. Mctuunasie pactBopsl. [IpeacTaBieHre o KOJTOUIHBIX
pactBopax. CrocoObl BBIpRKCHUS KOHIICHTPAIIMM PAcTBOPOB: MAaccoBasl JOJsl BEIISCTBA B
pacTBope, MOJIsSIpHAst KOHLIEHTpalus. HachlllieHHbIe U HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYeCKHX BeIIeCTB. TpHUBHANbHBIE Ha3BaHUS

OTJIETTbHBIX NMPEJCTaBUTEICH HEOPTAaHNIECKUX BEIIECTB.

Knaccudukanus XMMHUYEeCKUX peakifii B HEOPraHUYECKOW U OPTaHMYECKON XUMUU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHS M TPEBpAICHUS DHEPTUU TPH XUMHUYECKHX
peakuusx. TernoBbie 3)pPeKThl XUMHUUECKUX peakinid. TepMOXUMHUYECKHE YpaBHEHUS.

CKOpOCTh XMMHUYECKOM peakIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbBIX (PaKTOPOB.

['omoreHHbIe U reTeporeHHble peakiuu. Katanus u karanus3aTopsl.

OO6partumbie 1 HEOOpATUMBIE peakIuu. XUMHUYECKOe paBHOBecrue. KoHCTaHTa XUMHUYECKOTO
paBHOBecusl. DakTOphl, BIUAIONIME HA I[OJOXKEHUE XMMHYECKOTO paBHOBECHS: TeMIEeparypa,
JaBJICHUE U KOHIIEHTPAIIMU BEIIECTB, yuyacTByomux B peakuuu. [Ipuniun Jle [laTense.

OnexTponuTuueckas aucconuanus. CunbHble ©  criadble  daekTponuThl.  CTeneHb
nuccoruanuu. Cpema BOIHBIX PACTBOPOB: KHUCIOTHAs, HEWTpaibHas, IenodHas. BomopomaHbrit
nokasarenb (pH) pactBopa. ['maponus coneit. Peakiiuu nonnoro ooMeHa.

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peaknuu. CrerneHb oOkucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTAaHOBJICHHS. BakHeHIne OKHUCIUTENU U
BOCCTAHOBUTEIU. METO/T 2JIEKTPOHHOTO Oananca. DJIEKTPOIU3 PAaCTBOPOB U PACILIIABOB BEIIECTB.
DKCHEepUMEHTAIbHBIE METO/Abl M3YUYEHHS! BEIIECTB M WX IPEBPALICHUMN: Pa3JIOkKEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUU KaTaJIM3aTOPa, MOJIETTH KPUCTAIUNIMYECKUX PEIIETOK, TPOBEACHUE PEaKITHit
MOHHOTO OOMEHa, OMpeNelIeHHe CPEeAbl PACTBOPOB C MOMOIIBI0 UHIUKATOPOB, U3YUCHHUE BIIUSHUS
pa3IUUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKIIUH.



Heoprannuyeckasi Xumus.

ITonoxenne HemerayuioB B Ilepuoanueckoil cucreMe XUMHUYECKUX 3iieMeHTOoB J[.H.
MenzeneeBa U OCOOCHHOCTH CTpoeHMS uX aromoB. Dusnueckue CBONHCTBA HEMETAUIOB.
AJIOTpOTINS HEMETAJIOB (Ha IpUMepe KUCIopoaa, cepbl, hocdopa u yriaeposaa).

Bognopon. Ilonyuenue, gusnyeckue ¥ XMMUYECKHE CBOWCTBA: PEAKIMU C METAUIAMU U
HEMETAJUIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxzaenue B mpupojie, cnocoObl moiyueHus, GuU3nuecKue U XUMHYECKHE
cBoicTBa. ['aoreHoBOAOpObl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOrCHOB.
JlaGopaTopHble U MPOMBIIIJICHHBIE CITIOCOOBI MOTY4YeHHsI TajioreHoB. [IpruMeHeHne raloreHoB 1 ux
COCIMHECHUM.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIIJICHHBIE CHOCOOBI MOJYYEHHUS KUCIOPOJa.

du3nyecKkue U XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCI0pO1a U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxenue B mpupoie, CrnocoObl Moyry4eHus, Gu3nieckue 1 XuMU4ecKe CBOWCTBA.
Cepoonopon, cynbduabl. Oxeun cepsi(IV), okeun cepri( V). Ceparictas u cepHast KUCIOTHI U KX
cosit. OcOOEHHOCTH CBOWMCTB CepHOM KUCTOTHI. [IprMeHeHne cepbl u € COeTMHECHUA.

A3ot. HaxoxieHue B mpupoie, Crioco0bI MoTydeHus, (PU3nYecKre 1 XUMHYECKHIE CBOICTBA.
AmmMmuak, HUTpuAbL. OKCHIIBI a30Ta. A30THCTas M a30THas KUCIOTHl U UX coiu. OcoOeHHOCTH
CBOMCTB a30THO KUCIIOTHI. [[puMeHeHune a30Ta u ero cCoeAMHEHUN. A30THBIE YJOOPEHHUS.

dochop. Haxoxaenue B mpupojie, CHOCOOBI MOMydeHUS, (QU3MUYSCKHUE U XHUMHUYCCKUE
cBoiictBa. ®ochuasl u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunennii. @ochopHbie yA0OpEHHS.

VYrnepon, HaxoxaeHHe B mpupone. AumorpornHble Moaudukanuu. dusmueckue u
XUMUYECKHUE CBOMCTBA ITPOCTHIX BELIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriepona(ll), okcua
yraepoaa(lV), yroiapHas kucinora u e€ conu. AKTUBUPOBAHHBIN yroib, aacopOuus. OyiepeHsl,
rpadeH, yriaepoaHble HAaHOTpyOKu. [IprMeHeHrne npocThIX BEIIECTB, 00Pa30BAHHBIX YIVIEPOJOM,
U €ro COeAMHEHUM.

Kpemunii. Haxoxaenne B mpupoze, CrocoObl MOTydeHus, (Pu3ndeckrne m XUMHUYECKHe
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KHCIOTA, CHIIMKATHI. [I[puMeHeHre KPEeMHHUS U €ro
coequHeHuil. CTekIio, ero Mmojiy4eHue, BUAbl CTEKIIA.

[Tonoxenue metamioB B [leproauueckoil cucteMe XUuMHYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHMSI JIEKTPOHHBIX 000J0YeK aTOMOB MeTajuioB. O01ue pu3nyeckue CBONCTBAa METAJLIOB.
[Ipumenenne MetannoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DONEeKTPOXUMHUYECKUN psifi HanmpsbDKeHU MeTawioB.  OOmme CcrnocoObl  MOMyYeHHs

METaJIOB: TUAPOMETAIUIYPIHUsl, MUPOMETAILTYPrus, anekTpoMeramtyprus. [lonstue o
KOppo3uu MeTayioB. CriocoObl 3aIIUTEl OT KOPPO3HH.

Obmas xapakrepuctuka MetamnoB [A-rpynmnel [leprogndeckoit cHCTEMbl XUMUYECKHX
aneMmeHToB. HaTpuii u xanuii: noiaydyeHue, puU3ndeckue U XMMHUECKHE CBOWCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COECIUHEHUM.

Obmas xapakrepuctuka metayuioB I[A-rpynmel Ilepuonnueckoil cucreMbl XUMHUYECKHX
9JIeMEeHTOB. MarHuii u KajbIUii: mojydeHue, Gu3nueckue 1 XMMUYECKUe CBONCTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMuHUER: Tony4yeHHe, (pU3MUecKre U XUMUYECKHEe CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHEeHWH. AMQOTEpHbIE CBONCTBA OKCHAA W THIPOKCHIA ATFOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmiass xapakTepucTuka MeTauioB mnobouHbix mnoarpymmn (b-rpymm) Ilepuonnyeckoii
CUCTEMBI XUMUYECKUX JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE CBOKMCTBA XpOMA U €ro coeauHEeHn. OKCHIBI U TUIAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXPOMATHI, UX OKUCIHUTEIHHBIC CBOMCTBA.
[TonydyeHnue u npuMeHeHUE XpoMa.

du3nyeckue M XUMHUYECKME CBOMCTBA MapraHia M €ro CoeJuHEeHUH. Baxueiimme
coenunenus Mapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). [lepmanranar kamus,
€r0 OKHCIINTENNbHbBIE CBOWCTBA.



®u3NYECKNE U XMMUYECKHE CBOMCTBA XKeje3a U ero coeAuHeHnil. OKCUIbI, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHUe xKene3a U €ro CIjIaBoB.

du3nyecKre U XMMUYECKUE CBOMCTBA Meu U €€ coenuHeHuid. [lonyuenne u npumeHenmne
MeIu U €€ COeMHEHUM.

[{uHK: monydeHue, Gu3nUecKre U XUMHUECKHE CBOWCTBA. AM(OTEpHBIE CBONCTBA OKCHAA
Y TUAPOKCUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[prMeHeHne uHKa U ero COeMHEHUH.

DKCHepUMEHTAIBHBIC METObI M3YUEHUS BEIIECTB U UX MPEBPAIICHUI: U3yYCHHE 00Pa3II0B
HEMETAJIJIOB, TOpeHHe cepbl, (ocdopa, xKenesa, MarHUsi B KHUCIOPOJE, M3YUYCHHE KOJUICKIIUU
«MeTamibl ¥ CIJIaBbD», B3aUMOJICHCTBHE IIEJIOYHBIX U IIETOYHO3EMEIbHBIX METAJUIOB C BOJOU
(BO3MOHO MCIOJB30BaHUE BUICOMATEPUATIOB), B3aUMOICHCTBHE IIMHKA U JKeJie3a C pacTBOpaMu
KHUCJIOT U IEJI0Yeil, KaUeCTBEHHbIC PEAKIIMM Ha HEOPraHMYECKHE aHMOHBI, KATUOH BOJOPOJIAa U
KaTHOHBI METAJIJIOB, B3aUMO/JICHCTBUE TUIPOKCUIOB AIFOMUHUS U IIUHKA C paCTBOPaMU KHUCIIOT U
LIEJI0YEH, pellIeHUE IKCIEPUMEHTAIIBHBIX 3a7a4 M0 TeMaM

«Tanorens», «Cepa u e€ coeTMHEHUS», «A30T 1 pochop U UX COeTUHEHUS,

«MeTael rIaBHBIX MOATPYII, « MeTamibl TOOOYHBIX TOATPYIID».

XuMHA U )KU3Hb.

Ponb xumun B obecrieyeHUN YCTOWYUBOTO pa3BUTUS yelioBeuecTBa. [loHATHE O Hay4HBIX
MeTOoAax MO3HAHMS U METOJ0JIOTMH HAYYHOTO UccienoBanus. Hay4yHble IpUHLKIIBI OpraHUu3aluu
XUMHYECKOTO MPOHU3BOACTBA. [IpOMEBIIIIEHHBIE CIIOCOOBI TIOMYyYeHUsT BOKHEHIIMX BEIISCTB (Ha
MpuMepe TMPOM3BOJICTBA aMMHaKa, CEPHOM KHUCIOTHI, METaHOja). [IpOoMBINUICHHBIE CIOCOOBI
MOJyYEHUsI METAJUIOB M CIUIaBOB. XHMHMYECKOE 3arpsA3HEHUE OKPYKAKOWEH CpPeAbl U €ro
rmocnencTBus. Posib XuMun B 00€CTICUCHUH SHEPTeTHYECKOM 0€30IMacHOCTH.

Xumusg M 300pOBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. l[IpaBuna wucmosib30BaHUS
JIGKapCTBEHHBIX MpenapaTroB. Pojib XUMUU B pa3BUTUH MEIULIUHBI.

XWMUS MMUIA: OCHOBHBIC KOMIIOHEHTHI, MTUIIEBbIC 100aBKU. Poiib XxuMuu B oOecrieueHnn

MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapgroMepHbie cpeacTtBa. beitoBas xumus. [IpaBuia OGe30macHOTO
WCIIOJI30BaHMUSI MPEapaToB OBITOBOM XUMHH B TIOBCEIHEBHOM JKHU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEpHAIIbI (LIEMEHT, OETOH).

XuMus B CENIbCKOM X03stiicTBe. Opranndeckue U MUHepainbHble yao0opeHus. CoBpeMeHHbIe
KOHCTPYKIMOHHBIE MaTEPHAIIbl, KPACKH, CTEKJI0, KEPAMHUKA.

Marepuansl 1i1s 3neKTpoHUKH. HaHoTexHOMIOTHH.

Pacuérnbie 3a1aum.

Pacuérbr: Macchl BemecTBa uiin 00bEMa ra3oB M0 U3BECTHOMY KOJTMYECTBY BEIIECTBa, Macce
UM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, MacChl (00BbEMa, KOJIWYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIeCTB HMMEeT IMpUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMU, €CIM OJIHO W3 BEIIECTB JaHO B BUJIE PacTBOpa C
ONpPENEIEHHON MAacCOBOM JOJIed pPACTBOPEHHOIO BELIECTBA, MAaCCOBOW [OJM U MOJIIPHOH
KOHIIEHTpAallUM BELIECTBA B PACTBOpE, MOJHM BBIXOJIa MPOAYKTA PEAKUUH OT TEOPETUYECKH
BO3MOXHOTO.

2.2. METAITPEJIMETHBIE CBA3H YYEBHOT' O ITPEJIMETA

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3yueHUH 00IIel U HeopraHndeckoil Xumuu B 11
KJIacce OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHbIX MOHATHIH, TaK U
MTOHSATUI, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBIN (DaKT, TMIIOTE3a, TEOPHS], 3aKOH,
aHaJlu3, CUHTE3, KiaccuuKalus, MNepUOJUYHOCTh, HAONIOEHUE, HU3MEpPEHHUE, HKCIEPUMEHT,
MOZEJIb, MOACIIUPOBAHUE.

®uznka: Marepus, MUKPOMHP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOIIBI,
PallMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKH ypOBEHb, BEILIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBa, UCANbHBIN ra3, pusnueckre BeJWYUHBI, €AMHULIBI U3MEPEHUSI, CKOPOCTb,
JHEPIHUs, Macca.



buonorusi: kneTka, opraHu3M, OSKOCHCTeMma, Owuocdepa, MeTabOIM3M, MaKpo- |
MHUKPOAJIEMEHTBI, O€JKH, XHUPBI, YIIEBOIbI, HYKJICHHOBBIC KHCIOTHI, (PEPMEHTBHI, TOPMOHBI,
KpPYTOBOPOT BEUIECTB U MIOTOK YHEPTHU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTyPIHsl, CTPOUTEIIBHBIC MaTepHAJIbI,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJACTBO, THINEBAas MPOMBIINUICHHOCTh, (apMareBTuIecKas
MPOMBIIIICHHOCTh, TPOU3BOACTBO KOCMETHYECKHUX IPEIaparos, TIPOM3BOJICTBO
KOHCTPYKHOMOHHBIX MATCPUAJIOB, JJICKTPOHHAA MPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUU.



PA3JIEJI 3. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI
OCBOEHMSA TPOT'PAMMBI 110 XUMHUHU HA YIJIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

3.1. JUYHOCTHBIE PE3YJIbTATBI

B coorBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXO0AO0OM B CTPYKTYpPC JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MIPeIMeTa « XMMHS» Ha YPOBHE CPEIHET0 001Iero 00pa30BaHMs BbIICICHBI
CIIEAYIOIIME  COCTABIIIONINE: OCO3HAaHHE OOy4YalOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UIGHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BHTHIO, CAaMOCTOSATENFHOCTH M CaMOOIPEAEICHUIO;
HAIMYME MOTHBAIMM K  OOYYeHHIO; TOTOBHOCTH M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOZACTBOBAaThCS IMPHUHATHIMH B OOIIECTBE NMPAaBWIAMH M HOPMAaMU MOBEACHUS, HaIUIHE
IIpaBOCO3HAHMA, 9KOJIOTHUYECKOM KYJIbTYPBbI; CIIOCOOHOCTL CTaBUTH OCJIn U CTPOUTL KU3HCHHLIC
TUTAHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeAMeTa «XUMHUS» OTPAXKAIOT CPOPMUPOBAHHOCTH
OITbITa TIO3HABATEIBHON U MPAKTUYECKON JESITEIBHOCTH O0YYalOMINXCs B MIPOLECCE pealn3aiu
00pa30BaTeNbHON JICATEITHEHOCTH.

JINYHOCTHBIE PE3yNIbTaThl OCBOCHHMS MpeaMeTa «XUMHSD» OTPaXaroT c(hOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHYECKON JEATEIFHOCTH 00yUYalONIMXCs B MPOLECCE pealln3alui
00pa3oBaTeNbHOM NESITENEHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaanckoro BoCHHTAHUS:

OCO3HaHHUs 00YYarOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY M TIPaBOIOPSIIIKY;

NPEACTABICHNUS O COLMAIBHBIX HOpPMax M NpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOﬁ ACATCIIBHOCTH ITPpHU CO3JaHUHN y‘-I€6HBIX ITPOCKTOB,
pELICHNY Y4eOHBIX U TI03HABATEIBHBIX 33/1a4, BHIIOJHEHHH XUMHYECKHX IKCIIEPHUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX
IIPY aHAJIN3€ Pa3INYHBIX BUJIOB YYEOHOH eITEIbHOCTH;

2) NaTpHOTHYECKOr0 BOCTIHTAHMUSI:

HEHHOCTHOI'O OTHOIICHHA K HCTOPUYUCCKOMY W HAYYHOMY HACJICAHUIO OTEYECTBEHHOM
XHMUH;

YBaXXCHUA K IPOLECCY TBOPUECTBA B o0OJjactu TCOpPHUHU U MPAKTHYCCKOI'O MPUITOKCHUA
XMMHH, OCO3HaHMS TOTO, YTO JAHHbIE HAyKH €CThb pEe3yJbTaT JIUTEIbHBIX HAONIOJICHHH,
KPOIIOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IPAaKTUKOB;

MHTEpeca U MO3HAaBaTEeIbHBIX MOTHBOB B MOJIyYE€HUH U TOCIIEIYIONIEM aHAIIN3e

MH(}OPMAIINY O NMEPETOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMMUH;
1) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMTOBEACHUA,
CIOCOOHOCTH OLIEHWBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U IPUHUMATD
OCO3HAHHBIC PCIHICHU S, OPUCHTUPYICh HA MOPAJIbHO-HPAaBCTBCHHBIC HOPMbBI U [ICHHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U IMOCTYIIKH CBOMX TOBAPHILEH ¢ MO3ULIUI
HPABCTBCHHBIX U IIPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHe,ZICTBI/II\/’I IIOCTYIIKOB;

2) (opMHUpPOBaHNS KYJIbTYPbI 310POBbS:

MMOHUMAaHUs LEHHOCTEeH 370poBOro M 0Oe3o0macHoOro oopasza KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOmro/IeHnsT TIpaBUJI O€30TacHOTO OOpalIeHHsl C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMaHUW HEHHOCTH IIpaBUJI MHAWBUAYAJIBHOI'O X KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHU A
B CUTYallUsIX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIO/IEH;

OCO3HaHHUS TOCIEACTBUA U HENPUATUS BPEIHBIX NPUBBIUEK (YMOTPEOICHUs aIKOTOJId,



HapKOTUKOB, KypeHUs );

3) TPY/ZAOBOI0 BOCITUTAHUSA:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIBCKOW  JIESTEIBLHOCTH,
OOIIIECTBEHHO MOJIC3HOM, TBOPUECKOM U APYTUX BUIAX JICATCILHOCTH,

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEHICHHH NPAKTUYCCKUX 3a/1a4 COLUAIBHOM
HaNpaBJICHHOCTH (B PaMKax CBOETO KJlacca, IMIKOJIbI);

MHTEpeca K MPAaKTUIECKOMY U3YYEHUIO IPOPEeCcChil pa3IMYHOTO POJia, B TOM YHCJIC Ha OCHOBE

MPUMCHCHUSA TPCIAMETHBIX 3HAHUH 110 XUMHU,

YBXKEHUS K TPYHY, JIOIIM TpyJa U pe3ysbTaraM TPYJIOBOH JesTeIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HMHIMBHIYaJIbHOH TPAEKTOPUU

oOpasoBanus, Oyaymied mpodeccud W pearu3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C
y4€TOM JINYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 001IecTBa;

4) IK0JIOTHYECKOr0 BOCIIMTAHUS:
HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOUICHHUS K TIPUPO/IE KaK HCTOYHUKY CYIIECTBOBAHHUS )KU3HH HA
3emJie; MOHMMaHUs [100aJbHOIO  Xapakrepa 9KOJIOTUYECKUX npooiem, BIIMSIHUSA

SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIbLHOW CPEIbI;

OCO3HaHUSI HEOOXOIMMOCTH HCIIOJIB30BAHMS JOCTHIKCHHM XUMUU IS PEIICHUS BOIPOCOB
palMOHAIIBHOTO MPUPO/IOIOIb30BAHUS;

AKTUBHOIO HENPUATUA ACHCTBUH, NPUHOCAIIMX BPEI OKPYKAIOLIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOJIArOMpPUATHBIE SKOJOTHYECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUN U NIPEAOTBPALLATh UX;

HaJu4usl PAa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, HKOJIOTMYECKON KYJbTYphl, OIbITA
JIEATEIIBHOCTH  3KOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBAaTbCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLIMATBLHOW MPaKTUKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHBOCTOATH HICOJIOTHH XeMO(pOoOuH;

5) LHEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
0OIIIECTBEHHOW MPAKTHUKH;

MOHMMAaHUS CHenu(UKd XUMUW KaK HayKd, OCO3HaHusi €€ poiau B (POPMHUPOBAHUU
paIMOHaIFHOTO HAYYHOTO MBIIUICHHS, CO3JaHHH IIETIOCTHOTO MPEJICTaBICHUS 00 OKpY’KarolleM
MHPE KaK O €IUHCTBE IPUPOJIBI U YEIIOBEKA, B MO3HAHUH MPHUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0JieM COXpaHEeHUsI MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHU JUIsI COBPEMEHHOW NMBWJIM3AIUU: B €€
TYMaHUCTHYECKOW HAIMpPaBICHHOCTH M BaXHOW pOJIM B CO3/JaHUM HOBOM 0a3pl MaTepUalbHOMN
KYJBTYpbI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPTeTHUECKOH, MUIIEBOI 1 SKOJOTUYECKON OE30MacHOCTH, B Pa3BUTUN MEAUIIMHBI, 00ECTICUeHUN
YCIOBHH YCIEIIHOTO TPY/Ja U IKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAXKOTO YjeHa OOIIECTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTM: TOHUMAHMS CYLIHOCTM METOJOB IIO3HAHUS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJydaeMble 3HAHUS JJIS
aHanM3a U 00BSCHEHUS SBJICHUI OKPYKAIOIIET0 MUPA M MPOUCXOIANINX B HEM U3MEHEHUH, YMEHUS
nenath 0OOCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIUXCS JIAHHBIX C IENBI0
MOJy4YEHUSI JOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEITLHO MCTIOb30BaTh XUMUUECKHUE 3HAHUS TSI pEIIeHUsT TPo0jIeM B
peanbHBIX KU3ZHEHHBIX CUTYAIIMSIX;

HMHTEpeca K MO3HAHUIO, UCCIEA0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMpephIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHHM 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMHU MOTPEOHOCTSIMHU;
MHTEpeca K OCOOCHHOCTSIM TPyAa B Pa3IMuHbIX chepax mpodhecCHOHATBHOU JesITeIbHOCTH.



3.2 METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yiIbTaThl OCBOCHHS MPOTPAMMBI IO XMMHUHU Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMble JUIsI ()OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MexnpeaMeTHbIE) OOLEHAYYHbIE TOHATHUS, OTPAXKAIOLIUE LIEJTOCTHOCTh HAyYHON KapTUHBI MUpa
U crenu(uKy METO0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpIrus, SIBJIEHUE, MpOLecc, CUCTeMa, HayyHbId (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0OBaHKE, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYyTHeE);

yHHUBEpCallbHble ~ yueOHble  JAeWCTBUS  (TMO3HABaTelbHbIE,  KOMMYHHUKATHBHBIE,
perynsTHBHBIE), oOecreunBarone (HopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH H
COLMAJIbHOW KOMIIETEHIIMN 00yYaroIuXcs;

CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIIMHAPHBIE, MHUPOBO33PEHUYECKNE 3HAHMA U yHHBEpCalbHble ydeOHbIE NIEHCTBUS B
II03HABATEJILHON U COL[MAIbHOW ITPAKTHKE.

MeramnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMH YYCOHBIMHU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JAECHCTBUSAMM.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE yYeOHbIe AeiicTBUSA

1) 6azoBbIe Joruveckue AeiicTBUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh W aKTyaJM3UpOBaTh NpoOJIeMy, paccMaTpuBarh €
BCECTOPOHHE;

OIpeNeNIATh LEJU JAEATEJbHOCTH, 3a/aBas MNapaMeTpbl U KPUTEPHUM HX JOCTHIKCHMS,
COOTHOCHTB PE3YJIbTaThl I€ATEIILHOCTHU C TOCTABICHHBIMU LIEIISIMU;

HCIOJIb30BaTh IpPU OCBOCHUM 3HAHMW MPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble IPHU3HAKM MOHATHUM M yCTaHaBIMBaTb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILIME OHATHSA [l OOBSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHU;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]Ly U3yYaeMbIMU SIBJICHUSIMU;

CTPOMTB JIOTHUECKUE PACCYX ACHUS (MHIyKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUX, (POPMYIMPOBATH BBIBOJIBI U
3aKJIIOUEHNUS;

IPUMEHATHh B MpOIlecce MO3HAHMS UCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIETIM, MPeoOpa3oBbIBATh MOJEIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HaK (cumBOIN)
JJIEMEHTa, XHMMHYecKas (QopMmyna, ypaBHEHME XHUMHYECKOU

peaKkiuy — Mpu peleHUH Y4eOHBIX MMO3HABATENbHBIX M MPAKTUYECKUX 3a/1ay, PUMEHATh
Ha3BaHHbBIE MOJEJIbHBIE TPEJCTABICHUS Ul BBIABICHHUS XapaKTEPHBIX NMPU3HAKOB M3Yy4aeMBbIX
BELIECTB U XUMUUECKHUX PEAKIIH.

1) 0a30BbIe HCCIEI0BATEIbCKHE JCHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

¢dbopmMynaMpoBaTh IENTM M 3aJaud  HMCCIEIOBaHMSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMHUPOBAHHUS TUITOTE3HI 110 MPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIa/IETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUUIAHUPOBAHMSI U TPOBEJIEHHUS YUYEHUYECKUX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMS HAOJIOJAaTh 32 XOJIOM IPOLECcCa, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (opMyIUpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOW MCCIEOBATEIbCKOM U MPOEKTHOM JesTeIbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB peIleHus
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B IT03HAHUS.

2) padota ¢ nndopmaimueii:



OpUEHTHPOBATLCS B PA3IUYHBIX MCTOUYHHUKAX HHGPoOpMauu (HAy4YHO- TMOMYJIspHAas
IUTepaTypa XMMHUYECKOTO COJEpXKaHMs, CHOpaBOYHBIE IocoOus, pecypcel HMHTepHeTa),
aHAJIM3UPOBATh HH(GOPMAIUIO PA3IMYHBIX BUIOB U (POPM MpeCTaBlIeHUs, KPUTUUECKH OLICHUBATh
€€ I0CTOBEPHOCTh ¥ HENPOTUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl IpPHU IOUCKE U OTOOpe
nHpopManY, HEOOXOJUMOM [T BBIMIOJHEHHUS YYeOHBIX 33a]1a4 ONPEIeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT UCIOJIB30BaHUS MH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy MpeacTaBieHuss HHGoOpMauu (CXeMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BAaTh HAYUYHBIM SI3bIK B KAauecTBE CpEACTBA Hpu paboTe C XUMHUYECKOM
uHpOpMalMel: NPUMEHATh MEXIpeAMETHbIE ((u3ndeckrne M MaTeMaTH4eCKue) 3HAKU H
CUMBOJIBI, hOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHMKaTHBHBbIE YHUBepPCAJIbHbIE yUeOHbIe 1eliCTBUSA:

- 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/IaeMOi TEMBI B XOJI€ JHAJIOora W/WIN AUCKYCCHH,
BBICKA3bIBaTh UieU, (POPMYIUPOBATH CBOU MPEIOKECHHUS

- OTHOCHUTEJIHHO BBIMOTHEHUS MIPEATI0KEHHOM 3a/1a4H;

- BBICTYIIATh C MIPE3EHTAIMEN Pe3yJIbTaTOB [103HABATEIbHON JEATEIbHOCTH, OTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, IPAKTUUYECKOH pabOThl IO HCCIEIOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpOeKTa, M (OPMYJIHUPOBATH BBIBOABI MO pe3yibTaTaM MPOBEAEHHBIX
WCCIICIOBAHHH ITyTEM COTTIAaCOBAHMUS MO3UIIHIA B X01€ 00CYKICHUS 1 0OMEHA MHEHUSIMH.

PerysisiTuBHbIe YHUBepCAJIbHbIE YUeOHbIe 1eiicTBUS:

- CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOIO IO3HABATEJIbHYIO JESATEIBHOCTD,
ompezensis e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeagaraéMplii aaropuT™M AEMCTBUM NP BBIOJIHEHUU YYEOHBIX U HMCCIEA0BAaTENbCKUX 3a/ad,
BbIOMpaTh Hanbomnee 3 HEeKTUBHBINA CIOCO0 MX PEHIeHHs C YUETOM MOIYYSHHs] HOBBIX 3HAHHIA O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;

- OCYILLIECTBJIATH CAMOKOHTPOJIb AESTEIBHOCTA HA OCHOBE CaMOaHaJIN3a U CAMOOLEHKH.

3.3. IPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUSI MPOTPAMMBI 10 XMMHUU Ha yTiyOJEHHOM YpOBHE Ha
ypOBHE cpeaHero obmiero oOpa3zoBaHUs BKIIOYAIOT crielupuyecKue A yd4eOHOro mpeamera
«XuMuUs» HaydHBIE 3HAHMS, YMEHHUS M CHOCOOBI JCHCTBUU MO OCBOCHHUIO, MHTEPIPETANU U
MpeoOpa30BaHUI0 3HAHUM, BUBI IEATEIHHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUN B Pa3UYHBIX YYEOHBIX CUTYaIlMAX, a TaKXKE B PEATbHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C XUMHUEN. B IporpamMme 1o XuMuu npeaMeETHbIE pe3yJIbTaThl IPEACTABIICHBI 10 TO1aM
U3yYCHUS.

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «OpraHuyeckasi XuMHUs OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHHI: O MECTE U 3HAUCHUH OPTAHUYECKON XUMHH B CICTEME
€CTECTBEHHBIX HayK U €€ POJIU B 00CCIICYCHUH YCTOMIMBOTO PA3BUTHS YEJIOBEUECTBA B PEIICHUH
poOJIEM SKOJIOTUYECKOH, YHEPreTHUECKOi 1

MUIIEBONH 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB DHEPTUHU, B 00ECTICUCHUHU PAIlMOHAILHOTO MPUPOIOTIONB30BaHus, B (POPMUPOBAHUN
MHPOBO33pEeHUsI U OOImEeld KyJIbTyphl YEIOBEKa, a TakKKe JKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 310POBBIO U IPUPOIAHOM CpELIE;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJIArarouIue
MOHSATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAs 000JI04YKa aToMa, s-, P-, d-aToMHbIe
opOuTaIN, OCHOBHOE M BO30Y)XIEHHOE COCTOSHUS aTOMa, TMOpHAM3AIMs aTOMHBIX OpOWTaseH,
HOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS], XUAMUYECKas CBA3b,



MOJIb, MOJIIpHAsl Macca, MOJIAPHBIA OOBEM, YIJIEpOAHBIN CKeneT, (pyHKIMOHalbHAas Ipymia,
panukan, CTpyKTypHbIe GopMyisl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJETHbIE), H30MEpHs
CTPYKTYpPHasi ¥ NPOCTPAHCTBEHHAs (F€OMEeTpUYEcKas, ONTHUECKasi), H30MEpbl, TOMOJIOTHYECKUN
psid, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJA- U A30TCOAEPIKAIIME OPraHWYECKUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHBIE COSAMHEHUS; TEOPUH, 3aKOHBI
(nepuoguyeckuii 3akoH . 1. MenneneeBa, Teopusi CTpOEHUsI OpraHUYecKuX BemecTB A. M.
byTnepoBa, 3aKOH COXpaHEHUs MACChl BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPALLCHUS SHEPTUU TIPH
XUMHUYECKHUX pPEaKLHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUH, MUPOBO33PEHUECKHE
3HaHU, JIeXKale B OCHOBE NNOHUMAaHMs NPUYMHHOCTU UM CUCTEMHOCTH XMMHYECKHX SBIICHHIA;
IIPEJICTABICHUS] O MEXAHM3MAaX XUMHYECKHX peakUui, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIMSHUM aTOMOB U IPYII aTOMOB B MOJIEKYJIaX
(MHOYKTUBHBIA U Me30MepHbIH 3 dexTsl, opuenTanTsl I u Il pona); paxkronornyeckue cBeneHus
O CBOMWCTBaX, COCTaBe, MOJyYEHUH U O€30IIaCHOM HCIOJIb30BAHUU BAKHEMIIMX OPraHUYECKUX
BEIIECTB B OBITY M MNPAKTHYECKOW JESATEIHHOCTH 4YeNoBeKa, OOIMIMX HAayYHBIX MPUHIMIIAX
XMMHUYECKOI0 MPOU3BOJCTBA (HAa MPUMEpPE IPOU3BOJCTBA METAHOIIA, IepepaboTKU He(TH);

c(OPMHPOBAHHOCTh YMEHUN: BBISIBIIATH XapaKTepHbIC MIPU3HAKH TOHSATHHA, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPH OMMCAHUHU COCTaBa, CTPOSHUS U
CBOWCTB OpPraHMYECKUX COEAMHEHUI];

c(OPMHPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY Ul COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAILEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHUYECKHUX BEIECTB;

COCTABJISATh YPABHEHUS XUMHUECKUX PEAKLUI U PACKPBIBATh UX CYLTHOCTh: OKUCIUTEIIBHO-
BOCCTAHOBHTENIBHBIX PEaKIUi MOCPEACTBOM COCTABICHHS MIEKTPOHHOTO OajlaHCca ATUX peaKiui,
peakiuii HOHHOro 0OMeHa IMyTEM COCTABIICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;

U3rOTABJIMBATh MOJEIM MOJIEKYJl OpPraHMYECKMX BEUIECTB JUIS WUIOCTPALUU HX
XMMHUYECKOT0 M IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTAHABIMBATH MPUHAIIIC)KHOCTD N3YYEHHBIX OPTaHMYECKIX
BEIIECTB 10 UX COCTAaBY U CTPOCHHUIO K ONpeNeNEHHOMY KiacCy/Tpylie COeAMHEHUH, 1aBaTh UM
Ha3zBaHMs 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BaHUS
JUIsL OTAENbHBIX MTPECTaBUTENENH OPraHNUECKUX BEIIECTB (ITHIIEH, alleTUIIeH, TOIYOJI, ININIEPUH,
STWIEHIJINKOJIb, PeHo, (popmanbaerus, aleraibAeru, aleToH, MypaBblHasl KUCI0Ta, YKCYCHast
KHCJIOTA, CTEapUHOBAs, OJEUHOBAs, IMaJbMUTHHOBAs KHUCIJOTHI, TJUIMUH, ajJaHUH, MaJbTO3a,
(GbpyKTO3a, aHWINH, IUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOII U APYyTHE);

C(OPMHPOBAHHOCTb YMEHHUS ONpEAENATh BUJA XUMHUYECKOM CBSI3M B OpPraHMYECKHX
COEMHEHMAX (KOBAJIEHTHAsl U MOHHAs CBS3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATHh IOJOKEHUS TEOPUHU CTPOCHHUS OpPraHMYECKHX
BemectB A. M. BytnepoBa miisi 0ObsICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M
CTPOCHMS;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (PU3NYECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH PAa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJKAHOB, AJKEHOB, AJKaJHEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIHUPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMHMHOKUCIIOT, OEITKOB, YIJI€BOJ0B (MOHO-, M- U TIOJUCaXapHI0B),
WUIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHUSMU COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKIHMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCT YMEHHUS TOATBEPKJIaTh Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBUCHUMOCTH PEaKLUHOHHOW CIOCOOHOCTH OPraHMYEeCKHX COETUHEHUI OT KpaTHOCTH W THIIA
KOBAJIGHTHOH CBSI3U (G- U T-CBS3M), B3aMMHOT'O BIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(OPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb MCTOYHHUKH YIJIEBOAOPOJHOTO ChIPbA
(HedTh, MPUPOAHBINA ra3, yroib), CIOCOOBI €ro mnepepaboTKH M IMPaKTHYECKOE MpPUMEHEHHE
MIPOJIYKTOB MEpepadbOTKH;

c(OPMHPOBAHHOCTh BJAJEHUSI CHCTEMOM 3HAaHUM O €CTECTBEHHO-HAY4YHBIX MeETOoJax



MO3HAHUS — HAONIONCHUU, W3MEPEHUHU, MOJEIUPOBAHUHU, OKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

chOpPMUPOBAHHOCTh ~yMEHHSI IPUMEHATH OCHOBHBIE  ONEPALUU  MBICIUTEIHLHOU
NEeSTeNIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 000OIIeHME,



CUCTEMATHU3aIINIO, BBISIBIEHUE TPUUYUHHO-CIEACTBEHHBIX CBA3EH — JJIsl U3YUEHUS] CBOMCTB
BEILIECTB U XUMUYECKUX PEAKLINN;

c(hOPMUPOBAHHOCTh YMEHUI: BBISBISTh B3aUMOCBSI3b XUMHUECKUX 3HAHHUNA C MOHSATUSIMHU H
MpeICTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJis 601€e 0CO3HAHHOTO MOHUMAaHHUS
CYIIHOCTH MaTepUAJIbLHOIO €IMHCTBA MHUPA, UCIIOJIb30BATh CUCTEMHBIC 3HAHUSA 110 OPTaHUYECKOU
XUMHHM i1 OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUN, HMEIOIIUX €CTECTBEHHO-HAYUYHYIO
IIPUPOLY;

cOpPMUPOBAHHOCTh YMEHMI: NPOBOAUTH pPacdy€Thl MO XUMHUYECKUM QopmylaM U
YpaBHEHUSM XWMUYECKUX PEaKIHid C UCIOJIb30BaHUEM (DU3MYECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKICHUIO XMMHYECKOH (OpPMYIIbI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHHIA: TIPOTHO3UPOBATH, AHATU3UPOBATH M OIICHWBATH C TO3MIIHA
9KOJIOTHYECKON O€30MacHOCTH MOCHEACTBHS OBITOBOW M MPOU3BOACTBEHHON JESATEIBHOCTH
4eJI0BEKa, CBSI3aHHOM C epepaboTKO BELIECTB, UCIIOIb30BaTh [10JIyY€HHbIE 3HAHUS IS IPUHSTHS
IPaMOTHBIX PEIICHUN TPOOJIeM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEI;

c(hOPMUPOBAHHOCTh YMEHHUMU: CaMOCTOSITEIIPHO TUIAHHPOBATh M TPOBOJUTH XUMHUYCCKUN
AKCIEPUMEHT (TOTyUYEHUE U W3yUEHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U KMCIIOPOJACOAEPKAIIMX OPraHUYECKUX BEILECTB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 PACTIO3HABAHUIO OPraHMUYECKUX BELIECTB) C COOJIIOIEHUEM ITPaBUl
0e30MmacHOro oOpaIlieHus C BELIECTBAMH U JaOOpaTopHBIM 00OpyaoBaHHEM, (HOPMYIUPOBATH
Lelb MHCCIENOBaHUS, IMPEACTaBIATh B pa3jIM4HON (QopMmMe pe3ynbTaTbl 3KCIEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOMIOAaTh MpaBHJIa IKOJOTUYECKH IIEIECO00pa3HOro MOBENeHUs B OBITY M TPYIOBOU
JEATEIbHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbs, OKPYKAKOUIEH NPUPOIHON CpEabl H
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUSA;

OCO3HAaBaTh ONACHOCTh TOKCHYECKOIO JEHCTBHSI HA KUBBIE OPraHU3MBbI OIPEICIEHHBIX
OpraHMYECKUX BEUIECTB, TOHMMAs cMbIci nokazaTens [IJIK;

aHAJIM3UPOBaTh  1€1€COO0Pa3HOCTh  NPUMEHEHHS  OpPraHMYeCKWX  BELIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIIICHHUS PUCK-TIONB3a;

c(hOPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHYECKOM
nH(pOpMalUK B Pa3MYHBIX HCTOYHHMKAX (Hay4Has M y4eOHO-Hay4dHas JIUTeparypa, CpeicTBa
MaccoBoi uH(popmaruu, WHTEpHET W Jpyrue), KPUTUUYECKU aHATU3UPOBATH XUMHUYECKYIO
uH(popMalnio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBHH C TMOCTaBICHHON yueOHOU
3a/1a4en.



11 KJIACC
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHM4ecKast XUMHEsD OTPAKAIOT:
c(OpMUPOBAHHOCTH NMPECTABICHUNA: O MaTEPUATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TTO3HABA€MOCTH SIBJICHUM MPUPOJIBI, O MECTE ¥ 3HAYECHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECHEYEHHH YCTOMYMBOIO Pa3BUTHS, B PEUICHUHM HPOOJIEM 3KOJIOTUYECKOM,
JHEPreTHYECKOH W THUIIeBOH OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAaHUHM HOBBIX
MaTepuajgoB,  HOBbIX  HCTOYHHUKOB  SHEpPrud, B  OOECHEYEHHH  PaIHOHAIBHOIO
MIPUPOIONIONB30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYPhl YETIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpejie;
BJIQJICHUE CHUCTEMOW XHWMHMUYECKUX 3HAHMUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS — XUMUYECKUIN DJIEMEHT, aToM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAs: 000JI0UKa aToMma, S-
, p-, d-aTomHbIe OpOHWTaIM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aroMa, THOpUAN3aIHs
aTOMHBIX OpOMWTaJNe, HOH, MOJEKyla, BaJEHTHOCTh, DJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBaJeHTHAas, WOHHAs, MeETaJUInyecKasi, BOJOPOAHAs),
KpUCTAJUTMYECKasi PEIIETKa, XUMUYECKasl PEeaKiHs, PacTBOP, AJICKTPOJUTHI, HEIIEKTPOJIUTHI,
AJEKTPOJUTUYECKAsT ~ JUCCOLMAIMs, CTENEeHb JHUCCOLUMAlMH, BOJOPOJHBIM  IMOKa3arelb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM APPEKT XMMHUECKON PEaKIu, CKOPOCTh XUMHIECKOM
peaKiuy, XUMHYECKOE paBHOBECHE; TEOpPUHM M 3aKOHBI (TEOpHUS DIEKTPOIUTHUECKOM
auccounanuu, nepuoanyeckui 3akoH .M. MenpneneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPaHEHUs U MPEBPALEHUS SHEPTUM NPU XMUMHYECKUX PEAKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XUMHH,
MUPOBO33PEHUECKHE 3HAHUA, JIEXKAIIUEe B OCHOBE IMOHMMAHHUS NMPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUH; COBPEMEHHBIC IIPEICTABIICHHS O CTPOSHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HAJMOJIEKYJIPHOM YPOBHSX; IPEACTABICHHUS O MEXaHU3MaX XHMHYECKUX
peakuuii, TEPMOJUHAMUYECKHMX M KHUHETUYECKHX 3aKOHOMEPHOCTAX HUX MPOTEKaHUSA, O
XMMHYECKOM PaBHOBECHUHU, PACTBOPAX U TUCHEPCHBIX cUcTeMaX; (paKTOIOTUYECKUE CBEACHHS O
CBOMCTBAax, COCTaBe, MOJYYECHUU M O€30MaCHOM HCIOJIb30BAHWU BAXXHEUIIUX HEOPTaHUUECKHUX
BEUIECTB B OBITYy M MPAKTUYECKOW [EATEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPHUHIIUIAX
XUMHUYECKOTO MTPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTh YMEHHUIA: BBIABIATH XapaKTepHbIC MPU3HAKK MOHATUH, yCTaHABIUBATh
WX B3aUMOCBS3b, HUCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHS TMPU OIMMCAHUH HEOPTaHUYECKHUX
BEILIECTB U UX MPEBPALLECHU;
c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BAaTh XUMHYECKYI0 CHUMBOJIHMKY JJIsi COCTABIICHMS
dbopMynn BelIecTB W YypaBHEHUH XHUMHUYECKUX PEaKIUil, CHCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHbIE HA3BaHUS OT/ICIBHBIX BEIIECTB;
c(hOPMHUPOBAHHOCTh YMEHUS ONPEAETSATh BATCHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHMSX, BHJ XUMHUYECKOW CBs3M (KOBaJCHTHAs, MOHHAs, METAJUTMYECKas,
BOJOPOJIHAS ), TUT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA;
c(hOpMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aBHUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHYECKON CBS3M U TUNA KPUCTAIUTMUECKON pPeméTKd, OOMEHHBI M JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBS3H;
c(OpPMUPOBAHHOCTh YMEHHIA: KJIacCHU(PHUIIMPOBATh: HEOPTaHUYECKHE BEIIECTBA MO UX
COCTaBy, XMMHYECKHE PEAKIMH TIO0 PA3JUYHBIM TpH3HAKaM (YUCIYy M COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY »J((EeKTy peakluyd, H3MEHEHHIO CTeNeHEeH OKUCICHHS DJIEMEHTOB,
00paTUMOCTH, YYAaCTHIO KaTajau3aropa W JPYTHE); CaMOCTOSTEIbHO BBIOMpATh OCHOBAHHS U
KpUTEPHUHU JUIA KIIaCCU(PUKAIIUY U3YIaeMbIX BEIIECTB U XUMHUYECKHUX PEAKIIHiA;
c(hOpMUPOBAHHOCTH YMEHHS PACKPBIBATH CMBIC Tieproaudeckoro 3akona /. 1. Menneneena
Y IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIYI0, O0BSICHUTENBHYIO U POTHOCTUYECKYIO (DYHKITUH;
c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB W HOHOB
XUMHUYECKUX DJIEMEHTOB NepBoro—uerBéproro mnepuogoB llepuommueckoit  cucremsr .U
MenpeneeBa, HUCIONb3YSl MOHATHUSA



«IHEPreTHYECKUE YPOBHU», «IHEPreTHUECKUE IOAYypPOBHH», «s-, P-, O-aTOMHBIE OpOHTAIN»,
«OCHOBHO€ M BO30YXIEHHOE PHEPreTHUECKUE COCTOSIHUS aToMay»; OOBSICHATh 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHMYECKHX DJJEMEHTOB U HMX COCAMHEHMH IO IIEpUOAAM M IpyIIam
Ilepnonnueckoit cucremsl [I. 1. MenaeneeBa, BaJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHUS UX IEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTePH30BaTh (OMUCHIBAThH) OOIINE XUMUUECKUE CBOUCTBA
BEUICCTB PA3JIMYHBIX KIACCOB, IOATBEPKAATH CYLICCTBOBAHME TI'E€HETHUYECKOM CBA3U MEXIY
HEOPraHUYECKMMH BELIECTBAMU C IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

C(OPMHUPOBAHHOCTb YMEHMsI PACKPBIBATh CYIIHOCTh: OKUCIIUTEIBbHO- BOCCTAHOBUTEIbHBIX
peaKiuii MOCPEICTBOM COCTaBJICHUS DJIEKTPOHHOTO OajiaHCa ATHX PEaKIHil; peakuuid HOHHOTO
oOMeHa IMyTEM COCTaBJICHHUS MX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPAaBHEHUI; peaklnii ruAposIn3a;
peakImii KoMIieKkcooopa3zoBaHus (Ha mpuMepe THAPOKCOKOMIUIEKCOB IMHKA M aTFOMHHUA);

C(OPMHUPOBAHHOCT YMEHUS OOBIACHATH 3aKOHOMEPHOCTH HPOTEKaHUS XHUMHUYECKHX
peakuuii ¢ y4€TOM MX DJHEPreTUYECKMX XApPAaKTEPUCTHUK, XapakTep M3MEHEHUs CKOPOCTH
XMMUYECKOM pEaKlIMU B 3aBUCHUMOCTH OT PA3IU4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEILEHHs
XUMHUYECKOTO PaBHOBECHUS I10]] BIUSHUEM BHEIIHUX Bo3nencTBuil (nmpuniui Jle llatense);

Cc(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BaTh XMMHUUYECKHE PEaKLUH, JIeXKAIe B OCHOBE
IPOMBIIIJICHHOT'O [TOJIy4€HHs CEpHOM KHUCIIOTHI, aMMHaKa, 0011 HayyHble IPUHIMUITBI XMMUYECKUX
IIPOU3BOJICTB; 11€J€CO00Pa3HOCTh IPUMEHEHUSI HEOPIraHUUECKHUX BEUIECTB B MPOMBIIJIEHHOCTH U B
OBITY C TOUKU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTH BJIAJICHUS CHCTEMOH 3HAHW O METOAAaX HAYYHOTO MO3HAHUS SBIICHHIMA
IPUPOJBI — HAOIIOZCHUE, U3MEPEHHE, MOAETUPOBAHNE, SKCIIEPUMEHT (peabHbIl U MBICICHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUs IIPUMEHSTh 3TH 3HAHUS NIPU dKCIEPUMEHTAIBHOM
HCCIIEIOBAaHUM BEILECTB U JJI1 OOBSCHEHUS XUMHMUECKUX SIBIICHHM, UMEIOIIMX MECTO B NPHUPOJE,
IIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HY;

c(OPMHPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBA3b XUMHUECKUX 3HAHUU C MOHATUAMU U
MIPE/ICTAaBICHUSIMU APYTUX €CTECTBEHHO-HAYUYHBIX MIPEIMETOB Ui 00Jiee 0OCO3HAHHOTO TOHUMAaHUs
MaTEpUaIbHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHSI MTPOBOJUTH PACUETHI: C UCIOJIB30BAHUEM MOHATUH «MaccoBast
JI0J1s1 BEILIECTBA B paCTBOPE» U «MOJIIpHasi KOHIIEHTPALUs»; MAaCcChl BEeIIECTBAa MM 00bEMa rasa 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOro 3¢ ¢eKTa peakiyu; 3Ha4eHUs! BOJOPOAHOTO MOKa3aTeNsi paCTBOPOB KUCIOT U
1IesI0uell ¢ U3BECTHOM CTENEHbIO AUCCOIMAINM; MacChl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOIYKTa
peakLyu, ECIIM OJHO U3 UCXOHBIX BELIECTB JaHO B BUJIE PACTBOPA C OIPEIEIEHHON MacCOBOM 0JIEH
pacTBOPEHHOTO BEIIECTBA WM AAHO B M30BITKE (MMEET MPUMECH ); JI0JIM BBIX0/1a POIYKTa PEaKLIUH;
00BEMHBIX OTHOILICHH T'a30B;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOAMTH XUMHUYECKHM
HKCHEPUMEHT (MPOBEJICHHE PEaKIMi MOHHOrOo OOMEHa, MOATBEpXK/IEHHE KauyeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIECTB, ONPENEICHUE CPENbl PACTBOPOB BELIECTB € ITOMOIIBID MHAMKATOPOB,
U3y4YEHUE BIMSHUSA PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKOM pEaKlMH, peLIeHne
AKCIIEPUMEHTAJIBHBIX 3a7au nmo TteMaM «Mertamib» u «Hemeramis») ¢ coOitojieHueM MIpaBUil
6e30macHOro oOpalIeHns ¢ BeIECTBAMU U JJaOOpaTOPHBIM 000pyI0BaHKEM, (OPMYIHPOBATH LIETb
UCCIIEIOBaHMs, MPEACTABIATh B Pa3IMYHON (QopMe pe3ybTaThl IKCIIEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATb UX JOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHHUW: COOJIOAATh TpPaBHWJIa TMOJH30BAaHUS XWMHUUYECKOW TIOCYION |
1a00paTOpPHBIM 000PYAOBaHUEM, OOpAILIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSMH O
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB, IKOJIOTMUYECKH 11€JIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOM JI€ATEILHOCTH B IIEJISIX COXPAHEHMS CBOETO 3/10POBBS, OKPY>KaIOLIeH PUPOAHOI
Cpelbl U TIOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOTO JIEHCTBHS
Ha JXUBBIE OPraHU3MBbI ONPEIEIEHHBIX HEOPraHUYECKUX BEIIECTB, ITOHUMAs CMBICH IIOKa3aTess
I[MTAK chopMHUpPOBAaHHOCTh YMEHMI: OCYIIECTBISTH II€JIEHANPABIEHHBIA IMOUCK XHUMHUYECKON
uHbOpMallMKd B pa3lMYHBIX HMCTOYHMKAX (HayyHas M y4eOHO-Hay4Has JHMTeparypa, CpeacTBa



MaccoBol uHpopmauuu, MHTepHeT M aApyrue), KpUTHYECKH aHAJIN3UPOBAaTh XHMHYECKYIO
uHpopManuio, nepepadaTeiBaTh €€ W UCMOIB30BaTh B COOTBETCTBUU C MOCTABJICHHOW y4eOHOU
3amadyen






TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosnuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoabsubie | Ilpakruyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypcsbl
Pa3neu 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[Ipenmer opranmueckoit xumuu. Teopus
11 CTPOCHUS OPraHNYECKUX COeAMHEHUI A. M. 8 0 3 https://statgrad.org
byrneposa
Htoro no pazneny 8
Paznen 2. YrieBoaopoabl
IIpenenpHbIE YIIIEBOLOPOAEI — AJIKAHEI hittps://scienceforyou.ru
2.1 P y P ’ 5 0 2 https://ege-fipi.ru/himiya-
LIUKJIOATIKAHBI
€ge
HenpenenbHble yriaeBoIOpOAbL: aIKEHBI hitps://scienceforyou.iu
2.2 P Y POABL: ’ 14 0 10 https://ege-fipi.ru/himiya-
aJIKaJUEeHBbI, aJTKHUHbI
€ge
2.3 Apomatnyeckue yriieBo10po/ibl (apeHsbl) 8 0 6 https://scienceforyou.ru
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJIOPOIOB U UX 4 0 3 https://ege-fipi.ru/himiya-
' nepepaboTKa ege
https://ege-fipi.ru/himiya-
2.5 ["asioreHnpon3BOAHBIE YIIIEBOAOPOIOB 4 1 15 gggp 4P ¥
Hroro o pasnemy 35
Pa3nen 3. Kuciopoacoaep:kamye opranndeckue coeTHHEHUsI
3.1 Crupter. Genon 11 0 1 https://edu.skysmart.ru
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https://ege-fipi.ru/himiya-ege
https://ege-fipi.ru/himiya-ege
https://scienceforyou.ru/
https://ege-fipi.ru/himiya-ege
https://ege-fipi.ru/himiya-ege
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https://ege-fipi.ru/himiya-ege
https://edu.skysmart.ru/

https://chem-

ege.sdamgia.
KapOoHunbpHbIE COETUHEHUS: AJIBIETHIBI U https://edu.skysmart.ru
3.2 ketoHbl. KapOoHnoBbie KucioTel. Cl0XKHbIE 21 1 https://chem-
>¢upsr. XKups ege.sdamgia.
https://edu.skysmart.ru

3.3 YrneBoasl 9 6 https://chem-

ege.sdamgia.
Hroro no pazneny 41
Pa3nen 4. AzoTcoaep:xaniue oprannyeckue coeJuHeHust
https://www.yaklass.ru/)

41 AMMHBI. AMUHOKHCIIOTBI. benku 12 6 hit S:”Che'_"'
ege.sdamgia.
https://scienceforyou.ru

Hroro no paznemy 12

Paspnen S. BeicOkOMOJIEKYISIpHBIE COEIMHEHUS
https://www.yaklass.ru/)
https://chem-

5.1 BbICOKOMOEKYIISIPHBIE COETUHEHUS 6 3.5 M
ege.sdamgia.
https://scienceforyou.ru

Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 43



https://chem-ege.sdamgia/
https://chem-ege.sdamgia/
https://edu.skysmart.ru/
https://chem-ege.sdamgia/
https://chem-ege.sdamgia/
https://edu.skysmart.ru/
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11 KJIACC

KoaundecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHHE Pa3/1ejI0OB H TEM nudpoBbIe
Ne o/n P Konrpoannbie | IlpakTtnyeckue (cpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl
Pasznen 1. TeopeTuueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepnoauueckuii 3aKoH .
https://chem-ege.sdamgia.
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9 .
https://scienceforyou.ru
anemenToB . 1. MenzaeneeBa
12 Crpoenue BemectBa. MHOrooOpaszue 11 1 https://chem-ege.sdamagia.
' BEIIECTB https://scienceforyou.ru
1.3 XUMHYECKUE PEeaKINU 19 1 3 https://Ch_e m-ege.sdamgia
https://scienceforyou.ru
Hroro no paznemy 39
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Hemerannsl 31 1 3 https://scienceforyou.ru
99 MeTami 23 1 2 https://ch_em—eqe.sdamq|a.
https://scienceforyou.ru
Hroro no paznemy 54
Paszgen 3. Xumus u )KU3HL
31 Mertoanl no3HaHUA B XUMUHU. XUMHS U 9 httos://scienceforyouru
)KU3HDb
Htoro no pazaeny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8
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PA3JIEJ 5. YHEBHO-METOINYECKOE

OBECIHIEYEHUE OBPA30OBATEJIBHOI'O

ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Xumus, 10 knacc/ I[TyzakoB C.A., Mamnanna H.B., [Tonkos B.A., AkuronepHoe 00IIeCTBO
«3marenscTBO «IIpocBemieHune
* Xumus, 11 knacc/ [TyzakoB C.A., Mamuauna H.B., [TonkoB B.A., AkuronepHoe 00I1ecTBO
«3narenscTBO «IIpocBemeHune

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumust. CoopHuK 33124 1 ynpakaenuit. 10-11 kmaccel. YriiyOnéHHbINH yPOBEHb.
Agstop(sl): [Ty3akos C. A., [Tonikos B. A., bapeimosa U. B. / [Tox pen. [Ty3akosa C. A.
Mocksa «IIpocsemenue» 2020.

2. DIIEKTPOHHOE TIPUIIOKEHHE K yueOHuky xumun 10 Kiacc.

3. Bpyonesckuii A. U., bepkosckuii E. B. Tectsl mo xumuu. TeopeTH4ecKre OCHOBBI
xumun — M.: Ponbd: Ailpuc — npecc, 1999-288 c. — (lomarnuii
pPENETUTOP)

4. KypmromosaT. H., HoBommrckas H. C., Jlanmmua H. @. u gp. COOpHUK KOHTPOIBHBIX
pabot u TectoB 1o xumuH 1 8-11 kimaccos - M.:IIpocsemnienue, 2000 — 158 c.

5. Epémun B. B. COopHUK 3a1a4 U yIPaXHEHHI 110 XUMUK: HMIKOJIbHBIN Kype /B. B. Epémun,
H. E. Ky3spmenko. - M.: OOO "Uznparensckuit nom"Onuke 21 Bex"", OOO "M3naTtenbcTBo
"Mup u O6pazosanue"", 2005.
6.3amaunuk o xumun: 10 kiracc. Kysnenosa H.E., Jleskun A.H. - M.: Benranal pad,2018.
7.3apaunuk o xumuu: 11 knace. Kysnenosa H.E., Jlekun A.H. - M.: Benranal pad,2018
8.I'abpuensn O. C. Oprannueckasi XUMust: 3a1a4n 1 yrnpaxHenus: 10 k. /

O. C. I'abpuens, C. 1O. [Tonomapés, A. A. Kapuosa. M.:IIpocsemienne,2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Xumus s Bcex [DIEKTPOHHBIM pecypc]: WIUTIOCTPUPOBAHHBIE MaTepPHAIBI IO OOIICH,
OpPraHUYeCKOM W HEOpraHWYeckod xumuu. — Pexum moctyna cBoOomusbii: http://school-
sector.relarn.ru/nsm/. — 3aru. ¢ skpaHa —

2. Knacc — nudpoBoii odpazoBaTenbHbIi pecypce ans mkod (https://www.yaklass.ru/)

2.00pa3oBaTebHbIN OPTAI IS MOAroTOBKH K dk3amenam (https://ege.sdamgia.ru/)

3.Poccwiickas anextponnast mkosna (https://resh.edu.ru/)

4. NurepaktuBHas padouas tetpans (https://edu.skysmart.ru/promo/unschoolhomework)

5. OtkpoiThiii 6ank 3amanuid EI'D (http://0s.fipi.ru/tasks/2/a)

6.Crarl'pax (https://statgrad.org/)



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.yaklass.ru/)
https://resh.edu.ru/
http://os.fipi.ru/tasks/2/a)
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