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MNOSACHUTEJ/IBHASA 3AITIUCKA

Pabouas mporpaMma mo XMMHM Ha YpPOBHE CpefHEro obmero oOpas3oBaHms pa3paboTaHa Ha ocHOBe (demepalbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit deneparmm», TpeOOBaHUi K pe3yIbTaTaM OCBOCHHs (eaepaibHOil 00pa3oBaTelbHON
nporpammsl cpeanero obuiero oopasosanusa(POIl COO), mpexncrapieHHbX B DenepaabHOM roCyIapcTBEHHOM 00pa3oBaTeNbHOM CTaHAApTe
COO, c yuérom Konuenumu mnpenopaBanusi yueOHoro mnpeamera «XuMus» B 00pa3zoBaTelbHbIX opraHusauusx Poccuiickoit ®deneparmu,
pEaNN3yIOIUX OCHOBHEIE O0pa30BaTeNbHBIC INPOIPAMMBI, M OCHOBHBIX MOyokeHHi «CTpaTernnm pasBHTHS BOCIHTaHHS B Poccuiickoit
Deneparyn Ha nepuon 10 2025 roxa» (Pacmopsbkenue Ilpasutensctsa PO ot 29.05. 2015 Ne 996 - p.).

X¥Mus Ha YpOBHE YIIIyOJIEHHOTO U3YYEHNUs 3aHHMAaeT BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAyYHOTro 0Opa3oBaHus ydammxcs 10-11
kiaccoB. M3yuenwe mpenmera, peajmdyeMoe B YCIOBHAX IH(D(GEpPEeHUHPOBAHHOrO, MPOMIILHOTO OO0yYeHHs, NPU3BAHO OOECIECYUTH
00111€00pa30BaTENIbHYI0 U OOIIEKY/IbTYPHYIO MOATOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO JUIS afaNnTalldd UX K OBICTPO MEHSIOLIMMCS
YCIIOBHSIM JKH3HH B COLIYME, a TaKXke VIS MPOAOIDKCHHS OOYYCHMs B OpraHM3alHsAX HNPo(EecCHOHAIBHOrO0 00pa3oBaHMS, B KOTOPBIX XUMHS
SIBJISICTCS OXHO M3 IPHOPUTETHBIX IUCIUILINH.

B nmporpaMme 1O XHMMHH Ha3HAuYeHHE IIpeAMeTa «XUMHS» IIOIydaeT HOAPOOHYI0 HHTEPIpPETalio B COOTBETCTBHUH C
ocHoBononararomuMu noaoxkeHussMu GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIENeH, COAepkKaHUs, Pe3ylIbTaTOB O0y4eHUs! U TpeOOBaHHH K
YPOBHIO NOATOTOBKH BBIITYCKHUKOB. CBHIETEIECTBOM TOMY SIBIIIOTCS CIICIYOIHE BBINOIHACMbIC IPOrPAMMOii 10 XUMUM (QYHKIMH:

. MH(OPMAIMOHHO-METOJUIECKasi, pealn3anys KOTopoil oOecreunBaeT MOIyIeHHE IPEACTABICHUS O LIENIX, COepKaHuU, 0o0mei
CTpaTeruu OOY4YEHHs, BOCIHMTAHHS M Pa3BHTHA OOYJAIOIIHXCS CPEICTBAMH IIpeAMeTa, H3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

. OpraHM3allMOHHO-TUIAHUPYIOMIAs,  KOTOpas  INpeAycMaTpHBaeT  ONpEJeNeHHe:  NPHHIUIOB  CTPYKTYPHPOBAHHSA U
MOCIIEZIOBATENILHOCTU HM3y4YeHHs] Y4eOHOro MaTepHana, KOJIMYECTBEHHBIX M KAaYeCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOIOB K
(hOpMHPOBAHHUIO COZIEPIKATENEHOH OCHOBBI KOHTPOJIS M OLIEHKH 00Pa30BaTeNbHBIX JOCTIDKEHHI 00yJalOIXcsl B paMKaX HTOTOBOI
aTTecTaluy B ()opMe SAUHOTO FOCYIaPCTBEHHOTO 9K3aMEHa 110 XUMHU.

IIporpamma i yrinyGiIE€HHOrO U3yUEHUST XUMUM:

e  yCTaHABIMBaeT HHBApHAHTHOE IIPEAMETHOE COJIEpXKaHWe, OoO0s3aTeNbHOe Ul HM3YydeHHsS B paMKaxX OTIENbHBIX INpoduiei,
IpeycMaTpUBaeT paclpeielieHHe U CTPYKTypHPOBaHUE €ro M0 KilaccaM, OCHOBHBIM COJIEpIKaTeNbHBIM JIMHHAM/pa3zieliaM Kypca;

e 1aér mpHMepHOe paclpeeNeHie yaeOHOro BpeMeHH!, PEKOMEHIYEMOT0 JUISl H3YUeHNS OTJEIbHBIX TeM;

. npejiaraeT INPUMEPHYIO IIOCJIENOBATENbHOCTh H3YUeHHs YydeOHOro MarepHana ¢ y4ETOM JIOTUKH IIOCTPOEHHs Kypca,
BHYTPUIIPEAMETHBIX H MEXIPEIMETHBIX CBS3€H;

e 1aéT METONMYECKYI0 MHTEpIpeTaluio Leleil W 3aJad W3yYeHWs HpeaMeTa Ha YIUIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX
IPHOPHUTETOB B CHCTEME CPEIHETO 00LIero 00pa3oBaHus, COAEPKaTeNbHOI XapaKTePUCTUKH IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHOMN POrpaMMBbl CpETHEro 0011ero 00pa3oBaHus (JITUHOCTHBIX, METAIPEIMETHBIX, IPEIIMETHBIX), & TAKKE
¢ yu4€TOM OCHOBHBIX BUIOB y4eOHO-TI03HABATEIbHBIX JEUCTBUI 00YUaIOIIErocs 0 OCBOCHUIO COJEPKaHUS MIPEAMETA.

Ilo BceM Ha3BaHHBIM MO3ULIMSAM B IIPOrpaMMe [0 XMMHU NIPEAyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00y4eHHEM XHUMHHU Ha YPOBHE OCHOBHOIO
obmero obpa3oBaHMs. 3a MpeleiaMH YCTAHOBICHHON MPOrpaMMOil 1Mo XMMHUH 00s3aTelbHOI (MHBAPUAHTHOM) COCTABJISIONICH COICPIKAHUS
y4eOHOTO TpeaMera «XHUMHS» OCTaéTcss BO3MOKHOCTH BBIOOpa €ro BapHAaTHUBHON COCTABIIIONIEH, KOTOpas [JODKHA ONpENeNiThCs B
COOTBETCTBUH C HAIPaBJICHHEM KOHKPETHOTO MPOGHIIST 00yISHUSL.

B coorBerctBum ¢ koHuentyanbHbiMU nosoxkeHsMH @I'OC COO o Ha3HaueHUH NpeaMeToB 0a30BOro M yriayOJEHHOTO ypOBHEW B
cructeMe qudGepeHIpOBaHHOTO 00yYeH s Ha YPOBHE CPEAHEro 00MIero 0Opa3oBaHist XMMHS HA YPOBHE YIITyOIEHHOTO H3YUCHHUsI HANIPABJICH Ha
pealn3alyio MPEeeMCTBEHHOCTH C MOCIHEAYIOIIUM O3TaloM MONyYeHHs XHMHYECKOro OOpa3oBaHUs B paMKaX H3y4YEHHs CHEHHAIbHBIX
€CTECTBEHHO-HAYYHBIX M XUMHUYECKUX IHCHUIUIMH B By3aX M OpraHM3alUsIX CpPeJHero mpodeccHOHaIbHOTro obOpasoBaHWA. B aToil cBsi3n
H3yYeHne mpeaMeTa « XUMHs» OpHEHTHPOBAHO NPEUMYIIECTBEHHO Ha PACIIMPEHUE U YTIIyOJIeHHEe TEOPETHYECKOH M MPaKTHIECKOH MOATOTOBKH
00yJaromuxcs, BHIOPABIINX ONPENEIEHHBIH NpodIIs 00y4eHHs, B TOM YHCIE C NEpPCHEKTHBOH IOCIEAYIOIEro ITONYYeHHS XHMHYECKOTO
obpa3oBaHMs B opraHm3aimsx mnpodeccnonampHoro obpaszoBanms. Hapsmy c stum, B cere tpeboBanmit ®I'OC COO k IumaHMpyeMBIM
pe3ynbTataM OCBOEHUS (enepaabHOM 00pa30BaTENbHONM MPOrpaMMBbl CpefHEro oO0Iero oOpa3oBaHUS U3YYEHHE NpeaMera «XHUMHUs»
OPHEHTHPOBAaHO TaKXKe Ha pelIeHHe 3aJad BOCHHTAHMA M COLMAIBbHOTO pasBUTHSA oOydaromuxcs, Ha (opMHpOBaHME Yy HHX
OOIEMHTEICKTYyaIbHBIX YMEHUH, YMEHHH palloHAIM3aluK y4yeOHOro Tpyda M OOOOIIEHHBIX CIOCOOOB AEATENHHOCTH, HMEIOUIMX
MEXTUCIAILIMHAPHBIA, HaIPeIMETHBIH XapakTep.

CoCTaBIISIOIIMY IpeaMeTa «XHUMHS» Ha ypOBHE YIITyOJIEHHOT0 H3YIEHUS SIBISIFOTCS YIIIYOIEHHBIE KYypCehl — «OpraHndeckast XUMIsD) 1
«Obmas u Heopranmdeckas XUMus». IIpu onpenesleHNH MOAXOIOB K OTOOpY M CTPYKTYPHOW OpTaHU3AIllMM COJICp)KaHUS 3THX KypCOB B
IporpamMMe 1o XuMHM 3a ocHOBY NpuHsThI osoxkeHns GI'OC COO o paznuuusx 6a30BOro v yriayOJaEHHOT0 ypoBHEH U3ydYeHUs peIMeTa.

OcHOBY cozepskaHus KypcoB «Opranudeckast Xumusi» U «OOIIast 1 HeopraHudecKass XUMUSD» COCTaBIAeT COBOKYIMHOCTb MPeAMETHBIX
3HAHUM U yMeHHH, OTHOCAIUXCS K 0a30BOMY YPOBHIO M3ydeHHMS IpeaMeTa. JTa CHCTeMa 3HAHMI MONTydaeT ompelelaéHHOE TeOpeTHdecKoe
JIOTIOJTHEHHE, TTO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OoNbIIMii 00BEM (akTonmormdeckoro mMarepuana. Tak, Ha yriuyOnéHHOM ypoBHe
HM3yYeHUs] IpeaMera obecredeHa BO3MOXKHOCTh 3HAUHMTENHFHOTO YBENIMUSHWs O0BbEMAa 3HAHMH O XMMUUYSCKHX JJIEMEHTaX M CBOWCTBAX HX
COEeJMHEHHI Ha OCHOBE PACIINPEHHS M yrIyOJIeHNs PEeCTaBICHNH O CTPOCHUH BEIeCTBA, XUMIYECKOH CBSI3H H 3aKOHOMEPHOCTSIX IPOTEKaHHs
peaxiyii, paccMaTpHUBaE€MBIX C TOUKH 3PEHUS XMMUYECKOM KMHETUKU U TepMOJMHAMUKU. V3ydyenue neproandeckoro 3akona u Ilepuoandeckoit
CHCTEMBI XUMHUYECKHX DIIEMEHTOB 0a3HpyeTcss Ha COBPEMEHHBIX KBaHTOBOMEXAHHUYECKHX HPEICTABICHUSIX O CTPOCHUH aToMa. XHMHYECKas
CBSI3b OOBSICHSICTCS C TOYKU 3PEHHUS YHEPreTHUECKUX U3MEHEHUH IpH e€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKe C TOUKU 3PCHHUS MEXaHH3MOB e
oOpa3oBaHusl. V3yueHne THUIOB peakMii NOMOJHSAETCS (POPMHPOBAHHEM IPENCTaBICHUI 00 DIEKTPOXHMMHUYECKHX IIPOLECCaX H 3JIEKTPOIH3Ee
pacIIaBoOB M PacTBOPOB BelIeCTB. B Kypce opraHMYecKoil XMMHHU IIPU PAaCCMOTPEHHH PEAKIMOHHOW CIIOCOOHOCTH COCAMHEHUH yIensercs
0co00e BHIMaHNE BOIIPocaM 00 JJIEKTPOHHBIX 3P deKTax, 0 B3ANMHOM BIIHSHHU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHe HMEeT TO, YTO Ha COAEpKaHHEe KypcOB XHMUH YIIIyOIEHHOTO YPOBHS H3y4eHHsS OIS KIACCOB ONpENETEHHOTO
npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapaKTep JOMOJHEHHUH K 00LIel CHCTeMe MPEeIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEKHBIC
npenMetsl. Tak, HampuMep, B COAEPKaHUH IIPeIMeTa AT KIACCOB XUMHKO-(PU3HIECKOro mpoduis 6oiblIoe 3HadYeHHe OyIyT HMETh dIEMEHTHI
y4yeOHOro Martepuana no obmeld xumun. [Ipu M3ydeHHH mpenMera B JaHHOM CIIydae akIEHT Oy/eT clenaH Ha OOLIHOCTh METOIOB MO3HAHUS,
OOLIHOCTH 3aKOHOB W TEOPUIl B XMMHHU M B (DPU3MKE: aTOMHO-MOJICKYJISIpHAsT TeOpUsl (MOJEKYJIIpHAs TEOpHs B (PH3UKE), 3aKOHBI COXPAHCHUS
Macchl ¥ SHEPTHH, 3aKOHBI TEPMOJINHAMUKH, JIEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUY BELIECTB U JPYTOE.



B T0 e Bpems B cozmepiKaHHU IIpeaMeTa IS KIACcCOB XMMHKO-OMOIOIMYEcKoro mpodmias OONbIINH yAeIbHBIH Bec OymeT HMMeTh
opraHuyeckas XuMusa. B 3ToM cityuae mpenocTaBisieTcst BO3MOXKHOCTE i Oojiee 00CTOATENBHOTO PACCMOTPEHHUS XUMHYECKOH OpraHM3aluy
KJICTKH KaK OMOJOIMYECKOH CHCTEMBI, B COCTaB KOTOPOIl BXOJAT, K IIPUMEPY, TAKUE CTPYKTYPHBIC KOMIIOHCHTBI, KaK JIUMHIbI, OCIKH, YIIeBOIbI,
HYKJIEUHOBbIE KUCIIOTHI U Apyrue. [Ipu 3ToM 3HaHUs O cOCTaBe M CBOMCTBAX NPEACTaBUTENEH OCHOBHBIX K1aCCOB OPTaHUYECKHX BEIIECTB CIIyKaT
OCHOBO JUISl U3YYECHHS CYyITHOCTH IPOLeccoB (GOTOCHHTE3a, ABIXaHNUS, TUIEBaPECHHS.

B mane ¢opMupoOBaHHS OCHOB HayYHOIO MHPOBO33PEHHS, OCBOGHHS OOIEHAYYHBIX METOJOB IIO3HAHHS U OINBITA HMPAKTHIECKOTO
NPUMCHEHNs HayYHBIX 3HAHHI H3ydeHHe IpeaMera «XHMHS» Ha YIIIyOJISHHOM ypOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3SAX C Y4eOHBIMU
npeaMeTaMy, BXOASAIIMME B COCTaB MpeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4YHBIe peaMeTh», «Martematrnka U uHpopMatikay u «Pycckuii
SI3BIK U JINTEPATYPay.

IIpu u3yuenun yueOHOro mpeamera «XuMHsS» Ha YIIIyOJIEHHOM YpPOBHE TaKKe, KaK Ha YPOBHE OCHOBHOIO M CpEIHEro oO0Iuero
oOpa3zoBanus (Ha 6a30BOM YpOBHE), 3ajadeil MEpPBOCTEHEHHON 3HAYMMOCTH SBIISIeTCS (OPMHPOBAHHE OCHOB HAyKH XHMHH KakK 00JacTu
COBPEMEHHOTO €CTeCTBO3HAHMS, IPAKTUUECKON AEATEIbHOCTH YeI0BeKa M OJHOTO U3 KOMIIOHCHTOB MUPOBOH KyIbTypHl. Pemenue aToil 3agaun
Ha yrIyOIEHHOM ypOBHE U3YUCHHS IPEAMETa IPEATIoaraeT pealnu3aliio TaKuX Herel, Kak:

. (opMHpOBaHUE TPEACTABICHHN: O MaTepHATIbHOM EAMHCTBE MHPA, 3aKOHOMEPHOCTSAX H II03HABAEMOCTH SIBJIICHHH IPUPOXEI, O

MecTe XHMHH B CHCTEME ECTECTBEHHBIX HayK M €€ BeIylleld POl B OOECICYEHHH YCTOHYHMBOTO PAa3BUTHUS UEJIOBEUECTBA: B
pEIIeHNH TPoOJIeM JKOJIOTHYECKOH, SHEepreTHUeckold M MHINEeBOH Oe30MacHOCTH, B Pa3BUTHU MEIUIIUHEL, CO3MAaHHH HOBBIX
MaTepHalioB, HOBBIX HCTOYHHKOB SHEPTHH, B OOCCICYECHHH PALMOHAIBHOTO IPHPOAONOIb30BaHUA, B (HOPMUPOBAHUM
MHpPOBO33pEHHsI U OOIIEeH KylbTyphbl 4elOBEKa, a TAKXKe JKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOI cpere;

. OCBOCHHE CHCTEMBbl 3HAHHH, JEKAIMUX B OCHOBE XHMHUYECKOH COCTAaBIIIONIEH €CTECTBEHHO-HAyYHOH KAapTHHBI MHpa:
(yHIaMEHTaJIBHBIX TIOHATHI, 3aKOHOB U TEOPUH XUMHUH, COBPEMEHHBIX HPEICTABICHHI O CTPOCHHUH BEIECTBA HA Pa3HBIX yPOBHAX
— aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYIIPHOM, O TEPMOAUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX HPOTEKaHHs
XMMHMYECKHUX PEaKIMi, O XHMHYECKOM paBHOBECHM, PAacTBOpaX M AUCHEPCHBIX CHCTeMaX, 00 OOIIMX Hay4HBIX NPUHLHIAX
XHMHYECKOTO IIPOU3BOJICTBA;

. (hopMupoBaHue y 00y4aroLMXCs OCO3HAHHOIO MOHUMAaHHsl BOCTPEOOBAHHOCTH CUCTEMHbBIX XUMHYECKUX 3HAHUH /11 0OBSCHEHUS
KIIFOYEBBIX MJICH M MpoOJieM COBPEMEHHOW XHMMHH, A OOBSCHEHUS M NPOTHO3UPOBAHMS SBJICHUH, MMEIOLIMX E€CTECTBEHHO-
HAy4YHYI0O IPHPOAY; IPAMOTHOTO pPEIIeHHs MPOOJeM, CBA3aHHBIX C XMMHUEH, IPOrHO3MPOBAHUS, aHANIU3a U OLEHKH C IO3ULMI
JKOJIOTHYECKOH 0€30M1acHOCTH IIOCIIECTBHII OBITOBOI U NMPOU3BOJICTBCHHON JNEATEIHLHOCTH YETIOBEKA, CBA3AHHON C XMMHUYECKHM
IIPOU3BOJICTBOM, HCIIOJIB30BAHHEM H IIepepadOTKON BEIEeCTB;

. yriiyOJieHHe MPECTaBICHUI O HayYHBIX METOJaX MO3HAHUS, HEOOXOJUMBIX Ul IPHOOPETEHHs YMEHUI OPUEHTUPOBATHCS B MUPE
BELIECTB U OOBSICHEHHS XUMUYECKUX SIBICHHUH, MMEIOIIHX MECTO B IPHUPOJE, B MPAKTUUECKON AESITEIbHOCTH M MOBCEIHEBHOM
JKH3HH.

B nmane peann3anyy IIepBOOYSPEIHBIX BOCIIUTATEIBHBIX H Pa3BUBAIOIINX (DYHKIMH IIEJIOCTHOH CHCTEMBI CPEIHET0 00IIero 00pa3oBaHus MPH
U3YYCHHUH IpeaMeTa « XUMUS» Ha YIIIyOJIEHHOM ypoBHE 0COOYIO aKTyalbHOCTh IIPHOOPETAIOT TaKHe LEIN M 3a]a4H, KaK:

. BOCIIUTaHUE yOKIEHHOCTH B IT03HABAEMOCTH SIBJICHHI IIPHPOJIBI, YBaXKEHUS K IIPOLECCY TBOPYECTBA B 00IACTH TEOPETHIECKUX U
NPUKIATHBIX HUCCIIENOBAaHUH B XUMHUH, (JOPMHPOBAHHE MHPOBO33PEHHMS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH;

e  pa3BUTHE MOTHBAIMU K OOYYEHHIO M IO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHMTAHHMIO Ha OCHOBE YCBOEHHUS
00IIeYeNIoBeueCKHX IEHHOCTEH;

e  pa3BHTHE IO3HABATENbHBIX MHTEPECOB, UHTEIEKTYyalIbHBIX U TBOPUYECKHX CIIOCOOHOCTeH 00ydaromuxcs, GopMUPOBaHUE y HHUX
CO3HATENBHOIO OTHOIIEHHUs K caMOOOPa30BaHUIO H HENIPEPHIBHOMY 00pa30BaHHUIO KAK YCIOBHIO YCIEIIHON MpoheccCuoHaNbHOU 1
0OLIECTBEHHOMH eATEeNbHOCTH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3I0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pase XKU3HU;

. (dopMHpoBaHUE YMEHHI U HaBBIKOB Pa3yMHOTO IPHPOIONOIb30BAHUS, PA3BUTHE SKOIOTUUECKOH KyIbTYphI, IPHOOPETEHHE OIbITa
00IIECTBEHHO-ITIONIE3HOM DKOJOTHYECKOM IEeITEIILHOCTH.

OO11ee 4MCIIO YacoB, MPEAYCMOTPEHHBIX JUIA M3YYEHUS XMMHMU Ha YriyOJEHHOM ypOBHE CpeiHero obuiero oOpa3oBanusi, cocraBisier 204
yacoB: B 10 knacce — 102 ygaca (3 yaca B Hezenmo), B 11 kitacce — 102 yaca (3 yaca B Heento).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKAS XUMMS

TeopeTnyecKkne 0CHOBBI OPraHUYeCKOi XHMHH.

Ipeamer u 3HaYEHNE OPraHUUECKONW XUMHH, TIPEJICTABICHUE O MHOr000pa3uK OPraHNuECKUX COCINHEHHIA.

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepojia: OCHOBHOE M BO30YXKAEHHOE COCTOSHMS. BasjeHTHbe BO3MOXXHOCTH aroMa YIIepoa.
XuMudeckass CBf3b B OpPraHHYECKHX COCAMHEHMSX. TUMBl THOpUIM3ALUM aTOMHBIX oOpOuTanell yriepoma. MexaHH3Mbl 00pa30BaHUs
KOBAJICHTHOH CBs3U (OOMEHHBIN U JJOHOPHO-AaKIENTOPHBIH). THIIBI IepeKkpbIBaHUs aTOMHBIX OpOUTalel, 6- U T-cBsi3H. OnUHApHAs, BOHHAS U
TpoiiHas cBs13b. CIIOCOOBI pa3phIBa CBsi3eil B MOJIEKyJIaX OPraHMYecKHX BemecTB. [IoHsATHE 0 CBOOOIHOM pajuKane, HyKiIeohHie U eKTpodue.

Teopust cTpoeHHst opraHMYecKHX coeauHeHHil A.M. ByTiepoBa U cOBpeMECHHEIE NPEACTABICHHS O CTPYKType MOJEKYN. 3HauCHHE
TEOPUM CTPOCHHS OPraHUYCCKUX COCJUHEHMH. MoleKylsipHble W CTPYKTypHbIe (GopMmyinbl. CTpyKTypHblE (OPMYIbl Pa3IMYHBIX BHOB:
pa3BEpHyTas, COKpaliéHHasi, ckenerHas. M3omepus. Buasl n3omepun: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DIIEKTPOHHBIE S((EKThl B MOJIEKyIaxX
OpraHHYeCKHUX COCANHEHUH (MHAYKTHBHBIA 1 MEe30MEpPHbIN (B (EKThI).

IIpencraBnenue o kiaccupUKaIUl OpraHndecKux BemecTs. [TonsaTre o GpyHKIMOHANEHOH Tpymme. I'omonorus. ['oMonornueckue pssl.
Cucremarnyeckast HOMEHKIaTypa opranndeckux coequaernii (IUPAC) u TpuBrHanbHble Ha3BaHHS OT/ENBHEIX IPEACTaBUTENCH.

Oco0eHHOCTH U KIacCU(pUKALHS OPTaHUIECKHX peaKuil. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIH B OPTaHUIECKON XUMHUH.

DKCHEepPHMEHTAIbHBIC METO/bl M3Yy4eHHs BEIICCTB M HX IPEBPAILCHHIl: O3HAKOMIICHHE C 00pasLaMH OpPraHMYECKHX BEILECTB H
MaTepuaJaMH Ha UX OCHOBE, ONBITHI 110 NPEBPALICHHUIO OPraHMYECKUX BELIECTB IPH HarpeBaHWHU (IUIaBieHHE, OOYIIMBaHHE U TOpPEHHE),
KOHCTPYHPOBAHHE MOJieJIel MOJIEKyYJI OPraHUYECKHX BEILECTB.

YrieBoaopoasl.

Ankassl. ['oMoNOrHYecKH psif alKaHOB, o0mas (popMyina, HOMEHKJIATypa U U30MepHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT alIKaHOB, SP°-rHOPHIU3aLMs ATOMHBIX OpOUTaeil yrieposa, G-cBa3b. DU3HUECKHE CBOICTBA ANKAHOB.

XHUMHYeCKHe CBOUCTBA aJIKAHOB: PEAKIHU 3aMELIEeHNUs], H30MEPU3alHH, JerUIPUPOBAHNS, LIUKIH3AIUH, TINPOIN3a, KPEKHHTa, TOPEHHUS.
IIpencraBnenue 0 MEXaHU3ME PEAKIMI PaIUKaIbHOTO 3aMELICHHS.

Haxoxnenue B npupoze. CriocoObl MONTYy4YEHUs! U IPUMEHEHUE AJIKAHOB.

ITuxnoankansl. O6mas Gpopmyina, HOMEHKIATypa B n3oMepus. OCOOEHHOCTH CTPOCHUSI H XUMUYECKIX CBOHCTB MaJIBIX (I[MKJIONPOIIaH,
UKI00yTaH) U OOBIYHBIX (IUKJIONCHTAH, IUKJIOTeKCaH) IUKI0ANKaHoB. CIOCOObI OMyYeHHs ¥ IPUMEHEHHE [IUKIIOAIKAHOB.

AnkeHbl. ['oMonOTHYecKuii psii aJKeHoB, oOmas GpopMyia, HOMEHKIATypa. DJIEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYII
aNKeHOB, SP>-rHOPHAM3AIMS ATOMHBIX OpOHTamell yrimepona, o- M 7-CBs3d. CTPYKTYpHAs M TIeOMeTpHuecKas (LHC-TPAaHC-) H30MEpHs.
Qduspyeckre CBOHCTBAa alKEHOB. XMMUYECKHE CBOMCTBA: PEAKIHM IMPUCOCAUHEHUs, 3aMELIeHUS B O-MOJNOKEHHE IPH IBOMHOW CBA3H,
noJuMepu3au U okucienus. [IpaBuiio MapkoBHukoBa. KauecTBeHHbIE peakluMy Ha ABOHHYIO cBs3b. CrocoObl MOJNIYYEHUsI U NPUMEHEHUE
QJIKCHOB.

Anxanuenst. Knaccudukanus ankaaneHoB (CONpsukEHHBIE, H30UPOBAaHHbIE, KyMyauposattblie). OCOOCHHOCTH AIEKTPOHHOTO CTPOSHHS
U XVMMHYECKUX CBOMCTB CONpSDKEHHBIX OUEHOB, 1,2- u 1,4-mpucoexnnenue. [lommmepusanys conpsmkEHHBIX AueHOB. CrIOCOOB! MOIYYeHHS U
IpUMEHEHHE aJIKaJueHOB.

Ankunbl. ['oMoorideckuil psin ankuHOB, o0mIast hopmysia, HOMEHKIATYpa U H30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ alKUHOB, SP-THOpUIU3aLUs aTOMHBIX opOuTtaneil yrnepoma. dusuyeckue CBOWCTBAa AIKMHOB. XUMHUYECKHE CBOWCTBA: PEaKIUH
TIPUCOEIUHEHNUS, IUMEpU3al[Md ¥ TPUMEpH3aIiH, OKHCIeHHs. KHCIOTHBIe cBOIicTBa QJIKMHOB, HMMEIOIIMX KOHIIEBYIO TPOHWHYIO CBS3b.
KavecTBeHHBIC peakIy Ha TPOHHYIO CBsA3b. CIIOCOOBI OTyIeHNs U IPUMEHEHHE aTKHHOB.

ApoMaTHYeCKHe YIIIeBOIOPOALI (apeHsl). I oMoIorHIecKkuii psi apeHoB, obmmast (popMyiia, HOMEHKIIATYpa H M30MepHsl. DIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKybl OeH3o1a. Pu3nueckue CBOHCTBAa apeHOB. XUMHUYECKHE CBOICTBAa OEH30JIa U €r0 TOMOJIOTOB: PEaKIHU
3aMeIleHNs B OEH30JbHOM KOJIbIIE U YIIEBOJOPOAHOM PajuKaje, peaKkliu IPUCOeAUHEHNUS, OKUCIeHue roMonoros 6ensona. [Ipenctasienue 0o
OpUEHTHPYIOIIEM JIeHCTBHU 3aMeCTUTeNel B OEH30IbHOM KOJIbIIE Ha IpUMepe alKMIbHBIX PAIUKaIoB, KapOOKCUIBHOMN, THAPOKCHILHON, aMUHO-
M HUTPOTPYIIBI, aTOMOB TayloreHoB. OCOOSHHOCTH XHMHYECKHX CBOHCTB crupona. [lommmepmsarmst ctupona. CrocoObl TONydeHHs H
TIPUMEHEHNE apOMAaTHYECKHUX YIIIeBOIOPOJIOB.

Tpuponnsrii ras. [lomyTHeie HedTsHBIE Ta3bl. HedTh 1 e€ nponcxoxnenne. KaMeHHBINH yronb U MPOgyKTHI ero repepaboTk. Crocoost
nepepaboTku HedTH: MeperoHka, KPEeKUHT (TEPMUYECKH, KAaTaTUTHYECKHii), pUPOPMHUHT, mupoiu3. [IpoaykTsl mepepaboTku HePTH, HX
IpUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY.

I'eneTndeckas cBA3b MEXKIY Pa3IUYHBIMH KJIACCAMH YTJIEBOJOPOIOB.

DJIeKTPOHHOE CTPOSHHE TaJOTeHIPOM3BOJHEIX YIIIEBOJOPOJOB. Peaknny 3aMenieHHs! rajoreHa Ha THIPOKCOTPYIITY, HHUTPOTPYIILY,
OUaHOTPYyNITy, aMuHOrpymmy. JleficTBHE Ha TaJIOTEHIPOM3BOJHBIE BOJHOTO W CIHPTOBOIO pacTBopa MIEnodd. BsanmoneiictBue
IUTaIOTEHAIKAaHOB C MarHWeM W IUHKOM. [IoHATHE O MeTaJlIoOpraHWYeCKUX COeJWHEHHsX. lcronp3oBaHHE TalOreHIPOM3BOJHEIX
YIJICBOJOPOIOB B OBITY, TEXHHUKE U IPH CHHTE3€ OPraHUYECKIX BEIIECTB.

OKCHEePHMEHTAIbHBIC METOJbl M3YYCHHs BEIIECTB W HX IPEBPAIICHUN: H3y4eHHE (U3MYECKHX CBOWCTB YIJICBOAOPOAOB
(pacTBOPUMOCTB), KAUECTBEHHBIX PEAKIMil YIIEBOJOPOAOB PA3IMYHBIX KJIaccoB (oOeclBedMBaHHE OpPOMHOI WIIM HMOIHOW BOJBI, PacTBOpa
NepMaHTaHaTa Kajius, B3aUMOJICHCTBHE allETWIIEHa C aMMHAuyHBIM PacTBOpoM okcuna cepebpa(l)), kauecTBeHHOE OOHapyKeHHE yriepoaa u
BOJZIOPOZia B OPraHMYECKUX BEIIECTBAX, MOJYICHUE ITHICHA M W3YYeHHE ero CBOMCTB, O3HaKOMIIeHHE ¢ KorekumsiMu «HedTe» 1 «Yromb», ¢
o0pa3snaMu 1miacTMace, KayqykoB U Pe3NHBI, MOAEIMPOBAHHIE MOJIEKY YIII€BOJOPO/IOB H TaJOr€HIIPON3BO/IHBIX YIIIEBOIOPOIOB.

Kuciioposacoaep:xanie opranuyeckue coeiHHeHHs.

TIpenensHble 0gHOATOMHBIE CIUPTHL. CTpOEHKE MOJIEKYI (Ha IpHMeEpe METaHoJa U 3TaHoia). ['omonornueckuii psaa, odmas Gopmyna,
u30MepHs, HOMEHKIAaTypa M Kiaccuukanus. (Du3pueckue CBOHCTBAa INpeNeNbHBIX OJHOATOMHBIX CIUPTOB. BomoponHsle CBS3U MEXIY
MOJIeKyJIaMH CHHPTOB. XUMUYECKHE CBOICTBA: peaKIUU 3aMeIICHHs, ACTHAPATAI[U, OKHCICHHS, B3aHMOJICHCTBHE C OPTraHHYECKHMH U
HEOpPraHMYeCKMMH KHcIoTaMH. KadecTBeHHass peakuys Ha OJXHOATOMHEIC CHHpPTHL. JIeCTBHE dTaHONA M METaHONa Ha OPraHM3M dYeloBeKa.
Cnoco0bl OyYeHus ¥ IPHMEHEHHE OJTHOATOMHBIX CITHPTOB.

IIpocTele 3¢upsl, HOMeHKIATypa 1 H3oMepus. OCOOCHHOCTH (PU3MYECKUX ¥ XUMHYECKHX CBOWCTB.



MHoOroaToMHbIe CIIUPTHI — STHICHITIUKONb U TIHnepHH. OU3HNdecKne I XUMHUYECKUE CBOICTBA: PeaKIUy 3aMEIICHUS], B3aUMOICHCTBHE
C OpPraHM4eCKUMHU U HEOPraHWYECKHUMH KHMCJIOTaMHM, Ka4eCTBEHHAs! PEaKIMsl Ha MHOToaToMHble cnupThl. IIpeacTaBnenue o MeXxaHH3Me peakiuil
HyKJ1eo(puIbHOTO 3amMerieHus. JleiicTBie Ha oprannsM 4enoeka. CrocoObl MOMydeHUs. ¥ IPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

@enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYMIBI M OeH30oimbHOro sapa. dusnueckue CBOHCTBAa (eHoa.
Oco0eHHOCTH XHMHYECKHX CBOHCTB ¢(peHOna. KauectBenHble peaknun Ha ¢deHon. ToxcuuHocTh (eHONa. CHocoObl MONy4eHUs. M NPHMEHCHHe
¢enona. denonpopmanpAeTrHIHas CMOJA.

KapOoHunbHbIe COSOUHEHHS — albAeTHAbl M KETOHBL. OJIEKTPOHHOE CTPOCHHE KapOOHHIBbHOH rpymmbl. ['oMonormueckue psiabl
aNIbJIETHI0B M KETOHOB, 00IIast Gopmyria, H30MepHsi U HOMEHKIaTypa. Pusudeckie CBOMCTBA ajbJCTUI0B U KETOHOB. XHMHYECKHE CBOMCTBA
aNIbJIETHI0B U KETOHOB: peakuuu npucoequHeHus. OKHUCICHHE ajbJerU/IoB, KaueCTBEHHBIC PEAKIMKU Ha anbjerujbl. CrocoObl MoTydeHus U
IPUMEHEHHE albJETHI0B U KETOHOB.

OIHOOCHOBHBIC MpefenbHble KapOOHOBBIE KHCIOTHL. OCOOSHHOCTH CTPOSHHS MOJEKyd KapOOHOBBIX KHCIOT. M3omepus wu
HOMeHKJIaTypa. du3nyeckue CBOMCTBA OJHOOCHOBHBIX IPEIENbHEIX KapOOHOBBIX KHCIOT. BOomMOpOgHEIE CBS3H MEXTY MOJICKYIaMH KapOOHOBBIX
KHCIOT. XMMHYECKHE CBOIHCTBA: KHCJIOTHBIC CBOMCTBA, peaknus OHTepH(HKAIUH, PEaKIUH C YJacTHeM YIJIEBOJOPOJHOTO pajuKaia.
Oco0EHHOCTH CBOWCTB MypaBbHHOM KUCIOTHI. [1OHSTHE O IPOM3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX d¢upax. MHoroobpasue kapOOHOBBIX
KUCIOT. OCOOCHHOCTH CBOWCTB HENPEAECIbHBIX M aPOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIIOT.
IpencraButenn BBICIIMX KapOOHOBBIX KHCIOT: CTEApHHOBAs, MAIbMUTHHOBAs, OJCHHOBAS, JUHONE8As, AUHONEHO8as KUCIOThL. CrocoObl
MOJTy9eHUs ¥ IPIMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxusle >¢upsl. 'omonormdeckuit psig, obmast ¢opmyna, u3oMepuss U HOMeHKIaTypa. dusuyeckne M XHMHUYECKHE CBOWCTBA:
THAPOJIN3 B KUCIIOH H IETOYHOU cperie.

XKupbt. Ctpoenune, Gpusnyeckre W XHMHYESCKHE CBOMCTBA JKHPOB: THAPOJIN3 B KUCIOH M IIeNOYHON cpere. OCOOEHHOCTH CBOMCTB
JKMPOB, COAEPXKAILIMX OCTATKH HENPEeIbHBIX JKUPHBIX KUCIOT. JKUphl B IpHpoe.

MBbLu14 Kak CONH BBICIINX KapOOHOBBIX KHCJIOT, X MOIOLIEE ACHCTBHE.

OO61mas xapakTepHCcTHKa yriaeBonos. Kilaccupukanus yrieBoqos (MOHO-, IM- M IoNUcaxapuabl). MoHOcaxapyIpsl: II0K03a, ppyKTo3a,
rajgakTosa, pudo3a, ne3okcupuoosa. du3nyeckue CBOWCTBA U HaxoxaeHHe B mpupoje. PorocuHTe3. XUMUUECKIE CBOHCTBA TIIIOKO3BI: PEAKIUH C
y4acTHEM CIHPTOBBIX W aIbACTHIHON TIPYNI, CIHUPTOBOE U MOJIOYHOKHCIOE OpokeHue. IIpuMeHeHHWe TIUIOKO3bI, e€ 3HadeHHE B
JKM3HEIESTeIbHOCTU opraHusMa. Jlucaxapuibl: caxaposa, MajgbTo3a M JlakTo3a. BoccTaHaBinuBaromue U HEBOCCTAHABIHBAIOMIUE IHCAXAPHIbL.
T'upponus nucaxapunos. HaxoxneHue B mpupoze U npuMeHenue. [lonucaxapuibl: Kpaxmal, TIIHKOTeH U Lesuoa03a. CTpoeHne MaKpOMOJIEeKyIl
KpaxMmana, TJIHKOTeHa M ILe/unono3sl. dusuueckue CBOHCTBA KpaxMmana U LEUTI0NO03bl. XHMMHYECKHE CBOMCTBA Kpaxmala: THAPOIIH3,
KauyecTBEHHasl Peakysl ¢ HOXOM. XVMHYECKHE CBOHCTBA LEIUTIONO3bI: THIPOIN3, MOTydeHHe (DHPOB LEIUII0I03bL. [IoHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN LIEJIK).

OKCIIepIMEHTAILHBIC METOJIBI U3YUCHHUS BEIECTB U MX NPEBPAIEHHI: PACTBOPHMOCTh PA3JIMYHBIX CIIHPTOB B BOJE, B3aHMOJCHCTBHE
9TaHOJIA C HATPUEM, OKUCJIEHUE ITHIOBOIO CIIHPTA B aJIbJECTUJl Ha PACKaIEHHON MeTHON IIPOBOJIOKE, OKHCIIEHHE 3THIOBOIO CIIMPTa AUXPOMATOM
Kajusi (BO3MOXKHO HCIIOJb30BAHUE BHIEOMATEPUAIOB), KAa4EeCTBEHHBIC DEAKIMU Ha aipAeruabl (C ruapoxkcunoMm auammuHcepedpa(l) u
rugpokcunom meau(ll)), peaxkuus rimuepuna ¢ ruapokcuaoM meau(ll), xumuyeckue cBoMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBOpa IMIOK03kI ¢ ruapokcugom Menu(ll), B3anumozeiicTBue kpaxMaia ¢ HOIOM, PEIIeHHEe YKCIePUMEHTAIBHBIX 3a1a4 10 TeMaM «CIHpPTHI U
(enons, «KapOoHOBBIE KHCIOTHL. CIOXKHBIE IQUPBI».

A3oTcoaepikaliie opraHuyeckne coelHHeHHs.

AMHHBI — OpraHHYEeCKHe IPOU3BOAHBIC aMMuaka. Kiaccudukauus aMuHOB: anmudaTHdecKue ¥ apOMaTHYECKHE; [IEPBUYHbIC, BTOPUYHBIC
u tpernunsie. CTpoeHne MONEeKyI1, o01ias hopMyita, n30Mepusi, HOMEHKIATypa i (pU3H4ecKre CBOHCTBA. XUMHYECKOE CBOHCTBA anu(aTHIecKuX
aMUHOB: OCHOBHbIE CBOMCTBA, aIKUIMPOBAHKE, B3aUMOJeHCTBHE IEPBUYHBIX AMHHOB € a30THCTON KHCIOTON. CONY aIKHIaMMOHHSL.

AHWIVH — TIpeACTaBHTENb aMHHOB apoMaTHdeckoro psma. CTpoeHHe aHWIMHA. B3anMHOe BIMSHHE TPYIIT aTOMOB B MOJICKYIE
anmmHA. OCOOSHHOCTH XMMHYECKHX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiMy Ha aHWIMH. CIocOOBI IOMydYeHHsT W NpHMEHEHHE
amdarnueckux aMuHOB. [TomydeHne aHIINHA U3 HUTPOOEH30IIa.

Awmunokucnotsl. Homenknatypa u uzomepust. OTaenbHble IPEACTaBUTENN (-aMHHOKHUCIIOT: TIIHIUH, ataHuH. dusudeckue cBoiicTBa
aMUHOKHCIIOT. XHMMHYECKHEe CBOHCTBA AMHHOKHCIIOT KaK aM(OTEpHbIX OPraHHYEeCKHX COSIMHEHMH, peakiys MONUKOHICHCAUH, 00pa3oBaHHe
HenTUaHON cBs3H. buonoruueckoe 3HaueHre aMUHOKUCTOT. CHHTE3 U THAPOIIH3 HENTHIOB.

benku kax nmpupopHble ToauMepsl. [lepBruHas, BTOpHYHAS U TPETUYHAS CTPYKTYpa OeNKoB. XUMHYECKHE CBOMCTBA OEKOB: THPOINU3,
JIeHaTypanus, Ka4eCTBEHHBIC PEAKI[HN Ha OSIKH.

OKCIIepIMEHTAIBHEIE METOJIBI M3y4EHHs] BEIIECTB M HX IPEBpAIeHHH: pacTBOpPEHHE OENKOB B BOAE, JACHATYpalus OENKOB IIPH
HarpeBaHMY, IIBETHBIC PEaKIUU Ha OeNKH, pelleHHe SKCIePUMEHTANBHBIX 3a/1ad 110 TeMaM «A30TcoJepiKallie OpraHnIecKiue COSAUHEHUs» U
«Pacno3HaBaHMe OPraHUYECKUX COCAUHEHUM».

BobicokoMoJIeKy JIsIpHbIE COeIHHEeHUs .

OcHOBHBIE MOHATHS XHMMHU BBICOKOMOJIEKY/IIPHBIX COSJHHEHHI: MOHOMED, MOIHMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IOIMMepU3aliy,
cpenHsist MoJeKy sipHast Macca. OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSIMHEHUH — MTOTMMEPH3alis U MOJIMKOHICHCAIIHS.

TTomimepusre Matepuanbl. [lmacTMacchl (HOJNMITHIICH, HOJHIPOIMICH, HMOJMBUHIIXJIOPUJ, IOJHCTUPOJ, ITOJMMETHIMETaKpHIaT,
nonMKapOOHATEL, MONMATIIICHTepedTanaT). Y THIN3amus U IepepadoTKa IUIACTHKA.

DacToMephl: HATYPAIbHBII Kay4dyK, CAHTETHYECKUE KaydyKu (OyTaJueHOBBIMN, XJIOPOIPEHOBBIH, H30IPEHOBBIN) ¥ CHIIMKOHBL. Pe3nHa.

BorokHa: HaTypanbHBIE (XJIOMOK, HIEPCTh, HIENK), ICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

Tlonumeps! criennanbHOTO Ha3HAYeHUs (TEe(IIOH, KEBJIap, SIEKTPOIPOBOIAIIHIE TOTHMEPHI, OHopas3iaraeMble MOJIUMEpBI).

DKCIIepIMEHTAIBHBIE METOIBI U3YUCHUs BEIIECTB M MX IPEBpaLICHHIl: 03HaKOMICHHE ¢ 00pa3LaMy NPUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IUIACTMACC, KayIyKOB, PELICHUE KCIIEPUMEHTAIBHBIX 33124 10 TeMe «Pacro3HaBaHne IIIACTMACC H BOJIOKOH».

Pacuérnble 3agaun.

Haxoxnenue MOIEKyISIpHOH (OpMyIbl OPraHHYECKOTO COEJUHEHHS II0 MAacCOBBIM IOISM JJIEMEHTOB, BXOMSNIMX B €ro COCTaB,
HaXO0XJICHUE MOJICKYJISIPHOH (OpMyIIBI OPraHUUECKOTO COESAMHEHH M0 Macce (00BEMY) IPOAYKTOB CrOpaHus, 10 KOJMYECTBY BellecTBa (Macce,
00bEMY) IPOAYKTOB PEAKI[MU H/MIM HCXOIHBIX BEIIECTB, YCTAaHOBIEHHE CTPYKTYPHOU (OPMyYNIBI OpPraHHYECKOTO BEIIECTBA Ha OCHOBE €ro
XMMHYECKHX CBOMCTB MJIM CIIOCOOOB MOJTy4EHHsI, ONPEIeNCHHE IO BHIXO/Ia IPOAYKTA PEAKIMU OT TEOPETHIECKH BO3MOXKHOTO.

MexmpeqMeTHbIe CBSI3H.

Peanm3zanusi MeXIIPEIMETHBIX CBs3el NMPH M3YyYEHHH OpraHnyeckoi XxuMuu B 10 Kilacce OCYLIECTBISIETCS Yepe3 HCIIONb30BaHHE Kak
OOIINX eCTeCTBEHHO-HAYYHBIX HOHATUIL, TaK U HOHATHIL, IPUHATHIX B OTACIBHBIX IPEIMETaX eCTECTBEHHO-HAYIHOTO IUKIIA.
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OO0Imye ecTeCTBeHHO-HAyJHBIC IIOHSATHSA: SIBJICHHE, HAYYHBIH ()aKkT, THIOTe3a, TEOPHsS, 3aKOH, aHAIW3, CUHTE3, KJIAacCH(MHUKAINA,
HaOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICNIb, MOZICIINPOBAHNE.

dusnka: Matepus, aToM, 3JIEKTPOH, NMPOTOH, HEHTPOH, MOJEKYJNa, SHEPTreTHYECKHil ypOBECHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3MUECKHE BEIUUMHBI, SAMHULIBI U3MEPEHHs1, CKOPOCTh, SHEPTHs, Macca.

Buonornst: xmerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoNU3M, HACIEICTBEHHOCTb, aBTOTPOGHBII U TeTepOTPO(HBIN THII
IHUTaHus, OpokeHne, HOTOCHHTE3, AbIXaHUE, OCNKHU, YTIICBOJIBI, )KUPHI, HyKICHHOBBIE KHCIIOTEI, ()EPMEHTHI.

T'eorpadusi: mone3nsle HcKoMaeMble, TOILIUBO.

TexHonmorus: NUIIEBbIE IMPOLYKTbI, OCHOBBI DPAallMOHAILHOIO IHMTAHHA, MOIOIIUE CPEJCTBA, MaTepUalbl U3 HCKYCCTBEHHBIX H
CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAA U HEOPITAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBLI XHMHH.

Atom. CocTaB aTroMHbIX sanep. XuMmMudeckuil snemeHT. M3ortomnbl. CTpoeHHE 3JIEKTPOHHBIX 0OOJIOYEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTuyecKrue ypoBHU U MOAYPOBHU. AToMHBIE opOuTany. Kinaccudukaums XUMHYIECKHX 3JIEMEHTOB (S-, p-, d-, f-anementsr). Pacnpenenenue
JJIEKTPOHOB IO AaTOMHBIM OpOHTAaIsIM. DNEKTPOHHbIE KOH(UTYpaluH aTOMOB DJIEMEHTOB IIEPBOrO—YETBEPTOrO0 IMEPHOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHHH, dJI€KTPOHHBIE KOH(HUTYPALIH HOHOB. DIEKTPOOTPUIATENFHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonuyeckas cucrema xumudeckux snemeHtoB /.M. MenneneeBa. CBsi3b NEPHOAMYECKOTO 3aKOHA U
Ilepuoanyeckoil CHUCTEMBl XUMHUYECKMX O3JEMEHTOB C COBPEMEHHOW TEOpHeH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XMMHMYECKHX JJIEMEHTOB M 00pa3yeMbIX MU IPOCTBIX U CIOXKHBIX BEILECTB 11O IPyINaM U HepuoiaM. 3HadeHHe Ieproaudeckoro 3axkona JI.1.
Menneneesa.

XuMudeckast CBSI3b. BUabl XUMHUECKOi CBS3M: KOBaJICHTHAs, HOHHAs, MeTaJuTHIeckasi. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHON CBS3U:
OOMEHHBII U JOHOPHO-aKIENTOPHBIA. DHEPrus U JUIMHA CBS3U. I10IIpHOCTh, HANPaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHble
cBsi3u. BonoposHas cBsi3b. MexMoeKysipHble B3aUMOICHCTBUSL.

BaneHTHOCTH U BajJeHTHbIE BO3MOXHOCTU aTOMOB. CBSI3b 2JIEKTPOHHOH CTPYKTYpBI MOJIEKYJ C MX I€OMETPHUYECKHM CTPOEHHEM (Ha
[IPUMEpPE COCMHEHU I HIEMEHTOB BTOPOIO NEPUOA).

IIpencrapieHre O KOMIUIEKCHBIX coequHeHHsAX. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTelb, JIUTAHABL. 3HaueHHE
KOMIUIEKCHBIX coetHeHnH. [ToHsTHE 0 KOOPANHAIIMOHHOHN XUMUH.

BemecTBa MONEKyYISIPHOrO U HEMOJICKYJSIPHOTO CTPOEHHMS. THITBI KPHCTAIUIMYECKHX PEIETOK (CTPYKTYp) M CBOIMCTBA BEILECTB.

Ilonsatme o pucnepcHBIX cucTeMax. McTuHHBIE pacTBOpHL. IIpencraBieHHe O KOJUIOMIHBIX pacTBopax. CIOCOOBI BBIpaXKEHHUS
KOHIIEHTPAllUM PAacTBOPOB: MaccoBas JOJ BEIIECTBAa B PacTBOpe, MOJIIpHAs KOHIEHTpauus. HachllieHHble M HEHACHIICHHBIE PAaCTBODBI,
pacTBOpuUMOCTb. Kpucramioruaparsl.

Knaccuduxarms 1 HOMEHKIaTypa HEOPraHUYECKUX BEILIeCTB. TpHBHAIbHBIC HAa3BaHUs OTACIBHBIX MPEJCTABUTENCH HEOPraHHYECKUX
BEIIIECTB.

Krnaccudukamus XMMHYECKHX pPEaKIMil B HEOPraHWYECKOH W OpPTraHMYEeCKOll XMMHUH. 3aKOH COXPaHEHHS MacChl BENIECTB; 3aKOH
COXpaHEHHUS U IPEBpAIeHHs SHEPTUH IIPH XUMHIECKUX peaknusx. TerioBsle 3QQexTbl XUMIUUECKHX peakiuil. TepMoxuMuaeckue ypaBHeHS.

CKOpOCTh XMMHUYECKOH peakuuy, e€ 3aBUCHUMOCTb OT pa3dyiMuHbIX (pakTopoB. ['oMoreHHsle M rereporeHHsle peakuuu. Karamu3 u
KaTaJIN3aTOPhL.

OOpaTuMble U HeoOpaTHMBble peakiuu. XHMHYecKoe paBHOBecHe. KoHcTaHTa XuMHYecKoro paBHOBecHs. DakTOpbI, BIHAIONIME Ha
TIOJIOXKEHNE XUMUUECKOTO PaBHOBECHS: TeMIIepaTypa, JaBIeHHe H KOHIICHTPAIMH BEIIEeCTB, yIacTBYIOINX B peakuy. [Tpunrmmn Jle llarense.

OnextporauTHdeckas aucconuarms. CHilbHBIC U cinabble a1eKTpoauThl. CTeneHb qucconuanny. Cpena BOJHEIX PACTBOPOB: KUCIOTHAS,
HeWTpaibHas, menodnas. Boxopoauslii mokasarens (PH) pactBopa. ['maponms coneil. Peakmym noHHOTO 0OMeEHa.

OKHCIIUTEeTbHO-BOCCTAHOBUTENbHbIE peakuud. CremeHb okuciaeHus. OKHCIUTENb M BOCCTaHOBHTENb. IIpolecchl OKHCIEHHS U
BOCCTaHOBJICHHA. BaxkHeiiue OKHCIUTENH H BOCCTAHOBUTENN. MeToA 31eKTPOHHOTo 6anaHca. DIeKTPOIN3 PacTBOPOB U PACIIaBOB BEIIECTB.

OKCIepHMEHTallbHBIe METOIbl M3Y4eHUs] BEIIECTB M HX IIPEBpAlleHUil: pasloxkeHHe IEepOKCHAA BOAOPOAAa B HPHCYTCTBUU
KaTaJn3aTopa, MOJIENN KPUCTAUIMYECKHX PEeMETOK, NMPOBEICHHE pPeakKIHii MOHHOTO OOMEHA, ONpEleNeHHe CPeAbl PacTBOPOB C ITIOMOIIBIO
HMHIKAaTOPOB, H3y4IEHNE BIMSHUS Pa3INIHbIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIH H MOI0KEHHE XUMHUIECKOTO PAaBHOBECHSL.

Heoprannyeckasi Xumusi.

TTonoxxenne HemeraioB B Ilepuoauyeckoil cucteMe XMMUueckux anemeHToB J[.1. MenzeneeBa u 0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnueckre CBOICTBA HEMETAIIIOB. AJUIOTPOIHMS HEMETAJIOB (Ha pUMepe KUCIOopoa, cepbl, hocdopa u yriaepoza).

Bomopoxn. [onyuenune, pusndeckne ¥ XUMHYSCKHE CBONCTBA: PEAKIINK C METAIULIAMH U HEMETaJIaMH, BOCCTAHOBHUTEIbHBIE CBONCTBA.
T'uapunel. TOIIMBHBIE 27IEMEHTBHI.

T'anorensl. HaxoxneHue B mpupoje, CriocoOsl MOMydeHus, (pU3nUecKie U XMMHYeCKHe CBOWCTBa. ['amoreHoBomoponsl. Baxueiimme
KHCIJIOPOJICOAEPIKAIEe COSANHEHNS TaJloreHoB. JIabopaTopHEIe U NPOMBIIIICHHBIE CIIOCOOB! OIUeHNs TaJloTeHOB. [IpruMeHeHne TaloreHoB
HX COEIUHEHUH.

Kucnopon, o3on. JlabopaTopHble M HpPOMBIIUICHHBIE CIOCOOBI MONy4eHUs Kuciaopopa. DusHdeckue W XHUMHUYECKHE CBOUCTBA U
IpPUMEHEHHE KUCIOpoaa U 030Ha. OKCHIBI U MEPOKCHUIBL.

Cepa. HaxoxzmeHne B TpHpoZe, CIOCOOBI HONydYeHWs, (GU3MYeCKHe M XHMHYeckHe cBoiictBa. CepoBomopon, cymbduasl. Okcua
cepsI(1V), okcun cepri(VI). Ceprucras u cepHas KHCIOTHI M MX coid. OcoOEHHOCTH CBOHCTB cepHOH KHCIOTHI. IlpuMeHeHue cepsl u eé
COEIMHEHUH.

A3zotr. HaxoxxzaeHue B IpUpOJE, CHOCOOBI MONMy4YeHHUs, (PU3NYECKHEe W XUMHYECKHE CBOWCTBAa. AMMMaK, HUTpUAbl. OKCHABI a30Ta.
AsoTucTast H a30THast KUCIOTHI U UX cold. OCOOCHHOCTH CBOMCTB a30THOM KHCHOTHL [IpuMeHeHHe a30Ta U €ro COeIUHEHHH. A30THBIC
ynoOpeHusi.

®ochop. Haxoxaenue B mpupope, cnocoObl moiydeHus, ¢usndeckne M Xxumudeckue cBoiictBa. Dochumsl n docdun. Oxcuasl
¢docdopa, hochopras xkucnora u e conu. [Ipumenenne Gpocopa u ero coenunennin. PochopHble ya0OpeHNS.



VYraepox, HaxoxIeHHE B Npupoje. AuIoTpornHbie Moandukarmy. PU3HYECKHE M XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB,
obpasoBannbix yrieponom. Oxcun yraepona(ll), oxcun yraepona(lV), yroiabHas KucIoTa U €€ conu. AKTHBUPOBAHHBIA YroJib, aacopOLusL.
Dynnepensl, rpadeH, yriiepoaHbie HaHOTPYOKH. [IpuMeHeHHe TPOCTHIX BELIECTB, 00PAa30BAHHBIX YIJICPOJOM, H €r0 COSAMHEHHUH.

Kpemuuii. Haxoxxaenne B mpupoze, croco0bl moimydeHusi, Gpusndeckue u xumudeckue cpoiictBa. Oxcun kpemuus(1V), kpemHueBas
KHUCIIOTa, CHIINKATEL [IprMeHeHne KpeMHUS U ero coequHeHnH. CTEKII0, ero MoTydeHne, BUIbl CTeKIa.

TTonoxenne meramnos B Ilepuoandeckoil cucreMe XMMHYECKHX 31eMeHTOB. OCOOCHHOCTH CTPOCHUS DIEKTPOHHBIX 000JI0YEK aTOMOB
MetawoB. O0mue Gpu3ndecKkue CBOMCTBa MeTaLIOB. [IpuMeHeHne MeTa/uIoB B OBITY U TexHHKe. CIIIaBbl METaIlIOB.

DIeKTPOXUMUYECKUH P HANpsDKEeHUH MeTawmoB. OOIe crnocoObl MOMyYeHHs] METaluIoB: IHAPOMETAJUTYPIusl, MUPOMETAILTYPIHs,
aneKTpoMeTautyprus. [lonsaTue o koppo3uu MeTaiuioB. CrocoOb! 3alUThI OT KOPPO3HH.

O6mas xapakrepuctuka MetawioB |A-rpynmsl [lepuomnyeckoil cucTeMbl XHMHYECKHX dJeMeHTOB. HaTpuit m kamuii: momydeHue,
(m3nUecKkue ¥ XUMIYECKHE CBOICTBA, IPHMEHEHHE IPOCTHIX BEIIECTB M UX COCAUHEHHUIL.

O6mas xapaktepuctuka MetamioB ||A-rpynmer Ilepronudeckoil CHCTeMBl XMMHYIECKHX >JI€MEHTOB. Maruuii ¥ KaJlbIuii: OTydeHue,
(m3nUecKkue ¥ XUMIYECKHE CBOMCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U X coeAnHeHHH. JKECTKOCTh BOABI M CIIOCOOB! €€ yCTpaHeHNUs.

ANIOMUHUIA: TONy4eHHe, (pU3MYECKHe U XMMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA U €ro coenuHeHui. AMdoTepHbie
CBOWCTBA OKCH/IA M THAPOKCHIA ATIOMUHHS, THAPOKCOKOMIIIEKCHI AJIFOMUHHUS.

O011as XapaKTepUCTHKa METaLI0B 10004HbIX noArpymn (b-rpynm) [lepuoanyeckoit cUCTEMbl XUMUYECKHUX JIEMEHTOB.

Ddusnyeckue U XMMHYECKHE CBOICTBA XpoMa U ero coenuHeHni. Oxcuapl u ruapoxcus! xpoma(ll), xpoma(lll) u xpoma(V1). Xpomatsr
U TUXPOMATHI, UX OKUCIHTENbHEIE CBOHCTBA. [lomydeHne u IpUMEeHeHIEe XpoMa.

@Du3nuecKkre W XMMHYECKHE CBOWCTBAa MapraHia M ero coeauHeHuil. Baxwueiimme coeamrenuss maprauma(ll), mapranuma(lV),
mapranua(V1) u mapranua(VIl). Ilepmanrasat kanusi, €ro OKHCIUTEIbHbIE CBOHCTBA.

DusnyecKre U XMMUYECKUE CBOWCTBA jKeJie3a U ero coeauHennit. Oxcumapl, ruapokcuast u coiu xenesa(ll) u xxenesa(lll). [Monydenne u
HPUMEHEHHE XKeJle3a U €ro CIIaBOB.

Dusndeckre 1 XMUMUYECKHE CBOMCTBAa Meau U e€ coeuHeHuit. [Tonyyenne U npuMeHeHne Meu U €€ COeIMHEHUH.

ITueK: nomydeHue, pU3NUecKHe U XUMUYECKHe CBOCTBA. AM(MOTEepHBIE CBOMCTBA OKCHIA M I'MAPOKCHIA [UHKA, THAPOKCOKOMIIIEKCHI
uHKa. [IpIMeHeHne IMHKa U ero COeANHEHUH.

DKCHEepHMEHTaIbHBIC METO/bI U3y4CHHUs BELIECTB M MX NPEBpAICHHI: M3yuycHHE 00pasloB HEMETalIoB, ropeHue cepsl, dochopa,
JKeJle3a, MarHus B KHCJIOPOJIE, M3yYeHHEe KOJUIEKIMH «MeTallbl U CIUIaBbl», B3aMMOJICHCTBHE MICIOYHBIX M IIETOYHO3EMEIbHBIX METAILIOB C
BOJIOM (BO3MOXHO HCIIOJIb30BAaHUE BUJICOMATEPHAIOB), B3aUMOJCHCTBHE LIMHKA M JKEJle3a C PacTBOPAMH KUCIOT U ILENOYei, KaueCTBEHHbIE
peaknuy Ha HEOPraHWYEeCKHe AHUOHBI, KaTHOH BOJOPOZAA M KATHOHBI METaJUIOB, B3aUMOJEICTBHE THIPOKCHAOB AIIOMHHUS M IJHHKA C
pacTBOpaMHy KHCIJIOT M IIeJIoueld, pelieHre SKCIIepUMEHTANBHEIX 3a1a4 110 TeMaM «[ anorensi», «Cepa u €€ coenHeHHs», «A30T U (ocop 1 ux
COeMHEHHs», «MeTallIbl INIaBHBIX MOATPYII», «MeTauIbl TOOOYHBIX MTOATPYII.

XuMus ¥ )KU3Hb.

Ponb xumuu B obecriedeHU yCTOHYMBOrO pa3BUTHs desaoBedecTBa. [IoHATHE 0 HAYYHBIX METO/aX MO3HAHUS U METOJOJIOTHH HAy4YHOTO
uccienoBaHus. HaydHble IPUHIMIIBI OPraHU3alMi XUMHYECKOTO IPOU3BOACTBA. [IPOMBIIIICHHBIC CIIOCOObI MOTy4eHHUs BaXKHEHIINX BEIIECTB
(Ha mpUMepe MPOU3BOJCTBA AMMHAKA, CEPHON KUCIIOTHI, METaHOJa). [IpOMBINIIEHHBIE CIIOCOOB! MONYYEHUs] METAIUIOB U CIUIABOB. XHMUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEeH CpeIbl U ero MociaencTBrs. Posib XUMUH B 00ecTieYeHHN YHEPreTHIECKON 0e30I1acHOCTH.

XuMus ¥ 300poBbe dernoBeka. JlekapcTBeHHBIC cpencTBa. IIpaBHia HCIONB30BAaHMS JEKapCTBEHHBIX IIperaparoB. Poib XuUMuH B
Pa3BUTUH MEIULIUHBL

XUMust MUK OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC 100aBKH. Posib XMMuK B 00eCTICYeHNH MHUIIEBOI OE30MaCHOCTH.

Kocmernueckue u napromepHsie cpernctba. boitopas xumusi. [IpaBuia 6e30macHOroO HCIOIB30BAHMS MPENapaToB OBITOBOW XUMHU B
TIOBCEIHEBHOM JKM3HM.

X¥MUS B CTPOUTEINIBCTBE: BaXKHEIIIINE CTPOUTEIIBHBIC MaTeprabl (LIeMEeHT, OETOH).

XM B CEITBbCKOM X03stiicTBe. OpraHHYeckre M MHHEepaJIbHbIE yIOOpEeHHs.

CoBpeMeHHbIe KOHCTPYKIIMOHHbIC MaTepHalbl, KPaCKH, CTEKJI0, KepaMuKa. Martepuais! 171 31eKTpoHuKH. HanoTexHomoruu.

Pacuérnrle 3a1aun.

Pacuérbl: Macchl BeliecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OAHOTO M3 Y4aCTBYIOIIHX B
peakIuy BemecTB, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB MMEET IPUMECH, Macchl (00béMa,
KOJIMYECTBA BEIECTBA) MPOIYKTAa PEAKIMH, €CIM OJHO M3 BEIIECTB JAHO B BHIE PacTBOpa ¢ ONpPEAENEHHOW MaccOBOH IONeH pacTBOPEHHOTO
BEI[ECTBA, MACCOBOI! TOJM M MOJISIPHOH KOHIICHTPAIMH BENIECTBA B PACTBOPE, IOJIU BBIXOZA MIPOIYKTa PEAKIHH OT TEOPETHIECKH BO3MOXKHOTO.

MexmpeqMeTHbIe CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBA3EH NpH W3y4eHMH OOlIell M HeopraHuv4eckod XuMuM B 11 Kilacce ocCymIecTBISIETCS dYepes
HCIOJIb30BaHNE KK OOLINX €CTECTBEHHO-HAYYHBIX MOHSTHIA, TAK M MOHATHH, TIPUHSTHIX B OTJCIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOTO LHUKJIA.

O6mue ecTeCTBEHHO-HAy4YHbIC MOHSTHA: SBICHHE, HAaydHbIl (DakT, TMmoTesa, Teopus, 3aKOH, aHAIM3, CHHTE3, KiaccHpUKals,
NIePHOJHIHOCTH, HAOIIOIeHNe, H3MEPEHHE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAaHHUE.

®duzpka: MaTepus, MHKPOMHpP, MaKpOMHp, aTOM, OJEKTPOH, IPOTOH, HEHTPOH, HWOH, H30TOIBI, PaIHOAKTUBHOCTH, MOJIEKYIa,
JHEPreTHYeCKUH YpOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHE BENIECTBA, MACANBHBIA Tra3, (H3UUECKUE BEIMUYHMHBI, EIUHHIIBI
H3MEPEeHHsI, CKOPOCTh, SHEPTHs, Macca.

Buonorus: xmerka, opraHmsM, S5KOocUCTeMa, Ouocdepa, MerabonnM3M, MakKpo- M MHKPOIJIEMEHTBI, OENKH, >KUPBI, YIICBOIBI,
HYKJICHHOBBIC KHCJIOTHI, ()EPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIECTB U IIOTOK SHEPTHU B 9KOCUCTEMAX.

T'eorpadusi: MUHEpaIBl, TOPHBIE TOPOJIBI, OJIE3HBIE HCKOMAeMBIE, TOILUTHBO, PECYPCHL.

TexXHONMOTUs: XUMHYECKasl NPOMBIIUICHHOCTh, METAJLUTYPIHs, CTPOHMTENbHbIE MAaTEpHANbl, CEIbCKOXO3SHCTBEHHOE IPOHM3BOICTBO,
IIWIIEBasT MPOMBIIUICHHOCTh,  (papMalleBTHYECKasl IMPOMBIIUICHHOCTh, IPOW3BOACTBO KOCMETHYECKHMX IIPENaparoB, IPOHU3BOACTBO
KOHCTPYKIIMOHHBIX MaTePUAIIOB, 3ICKTPOHHAS! TIPOMBIIILICHHOCTh, HAHOTEXHOIOTHH.



TIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS I[TPOTPAMMBI 110 XUMHWK HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcCTBUM C CUCTEMHO-/IESATEIILHOCTHBIM TOJIX0JIOM B CTPYKTYpPE JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHMS IpeAMeTa «XUMHs» Ha
YpPOBHE CpeaHero o6mero o0pa3oBaHMs BBIACICHBI CIEAYIOLINE COCTABILIIOLIME: OCO3HAHHE OOYYAIOIIMMHUCS POCCHUICKOI TIpajkIaHCKOM
UEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPEEICHHIO; HAJIMYMEe MOTHMBALMM K OOYYEHHIO; TOTOBHOCTb U
CIOCOOHOCTh OOYYArOIIUXCS PYKOBOACTBOBAThCS HPHHATHIMUA B OOLIECTBE MPaBWIAMH M HOPMaMH IIOBEACHUS;, HaJIW4YHe MPaBOCO3HAHUS,
9KOJIOTUYECKOM KYJIbTYPhI; CIOCOOHOCTh CTABUTh LIEJIH U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUSI HpenMmera «XHUMHS» OTPaKaroT CHOPMHUPOBAHHOCTH OIBITa MO3HABATEIBHOW W IPAKTUYECKOI
NIESITENIbHOCTH 00YYaIOIIUXCS B IPOLIECCE peal3alii 00pa30BaTeIbHON IS TEILHOCTH.

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHS MpEAMETa «XHMHS» OTPAXKAIOT C(HOPMUPOBAHHOCTH OINBITA MO3HABATENBPHOW M MPAKTHYECKON
JIEATENBHOCTH 00YJaroInXCsl B IPOLecce peaan3aliy 00pa3oBaTeIbHON IeITENbHOCTH, B TOM YHCIE B YACTH:

1) rpask1aHCKOr0 BOCIIUTAHMSA

0CO3HaHMS 00YYAFOUIMMHKCS CBOMX KOHCTUTYIIMOHHBIX IPaB M 00S13aHHOCTEH, YBaKEHUS K 3aKOHY M IIPABOIOPSIKY;

MIPE/ICTABJICHHS O COLIMANIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUI B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIESITEILHOCTH MIPU CO3/IaHUHU Y4EOHBIX MPOCKTOB, PEIICHUH YIEOHBIX U T03HABATENIBHBIX 3314,
BBIITOJIHEHUH XUMHYECKUX SKCIEPHUMEHTOB;

CHOCOOHOCTH HMOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTbI JAPYTUX HPH aHAJIM3€ Pa3IM4YHbIX BUIOB y4eOHOMH
JIeSITeIIbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHUS:

LEHHOCTHOT'O OTHOIICHHS K HCTOPUYECKOMY U HAyYHOMY HACJICIUIO OTCUSCTBCHHON XHUMUH;

YBaXCHHUsI K TPOIIECCY TBOPYECTBA B 00JIACTH TEOPHHU U MPAKTHUYECKOTO MPHIOKEHUSI XUMHH, OCO3HAHHS TOTO, YTO JJAHHBIC HAYKH €CTh
PE3YJIBTAT JUIMTENbHBIX HAOIOICHNH, KPOIIOTIIMBBIX 3KCIEPUMEHTAJIbHBIX IIOMCKOB, TIOCTOSHHOTO TPY/1a YYEHBIX U IPAKTHKOB;

HHTEpeca i MO3HABATEIbHBIX MOTUBOB B ITOIYYCHHHU U TIOCIEIYIONIEM aHAII3e HHPOPMAIIUH O TIEPEJOBBIX JOCTIKEHUSIX COBPEMEHHOM
OTEUECTBEHHOM XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

HPaBCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBE/ICHNUS;

CIOCOOHOCTH OLICHUBATH CUTYAlLlUH, CBSI3aHHBIC C XMMHYECKHMH SBJICHHSMH, ¥ IIPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTHPYSICH Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJECHUE M IMOCTYIKHM CBOMX TOBApHIIEH C MO3MLMHA HPABCTBEHHBIX U INPABOBBIX HOPM U C Y4ETOM
0CO3HAHMS TOCJIEJCTBUI IIOCTYIIKOB;

4) popMupoOBaHUS KYJIBLTYPHI 310POBbSI:

MOHMMaHHMs LEHHOCTEH 370pOBOro M 0e30macHOro obpasa >KW3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILICHHS K COOCTBEHHOMY
(PU3HMUECKOMY U IICUXHYECKOMY 3/I0POBbIO;

co0uroieHus paBuil 0€30IacHOro OOpAIeHUs C BEIIECTBAMHU B ObITY, IIOBCEHEBHOW JKU3HHU, B TPY/I0BOH AEATEIBHOCTH;

MOHMMAHMS LICHHOCTH MPABHJI UHMBUIYAIBHOIO M KOJJIEKTUBHOIO O€30I1aCHOTO MOBEACHUS B CUTYALMsAX, YIPOXKAIOIIUX 3I0POBbIO U
JKM3HHU JIIOJICH;

OCO3HAHMSI ITOCIEICTBHIT M HEPHATHS BPEIHBIX IIPUBBIUCK (YIOTPEOIEHHNS aKOToJIsl, HAPKOTHUKOB, KYPEHHS);

5) Tpy/10BOTr0 BOCIIUTAHMSA:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKONH JIeITEbHOCTH, OOMIECTBEHHO IOJIC3HOM, TBOPYECKOH M IPYTHX
BHUJAX JEATCIHbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PELICHUHU NMPAKTHYECKUX 3a/1ad COLMAIbHON HAIPaBIEHHOCTH (B PaMKaX CBOETO KJIacca, IIKOJbI);

HHTEpeca K MPAKTUYECKOMY HU3y4YEHHUIO MPOQeccuil pasiMyHOro poja, B TOM YHCIIE HAa OCHOBE NMPUMEHEHHs MPEIMETHBIX 3HaHUH MO
XUMHH;

YBa)KSHUsSI K TPYAY, JIFOJSIM TPy U pe3yIbTaTaM TPYHLOBOU NesSTEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBHIYalIbHOIl TpaeKTOpHH obOpa3oBaHMs, Oynymieil mpodeccHu U pearH3annyl COOCTBEHHBIX
JKU3HEHHBIX [UIAHOB € YYETOM JINUHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) 9K0JIOrHYECKOr0 BOCITUTAHMSA:

9KOJIOTHYECKH 11e7eCO00pa3HOro OTHOIIEHUS K IPUPOJE KaK HCTOYHUKY CYILIECTBOBAHHUS JKH3HU Ha 3eMIie;

TIOHMMAaHMs TI00aJBHOTO XapaKTepa JKOJOTHYSCKUX Npo0JieM, BIMSHUS SKOHOMUYECKHX IIPOLECCOB HA COCTOSIHHE HPHPOTHOH U
COIMAIILHOM CpefbI;

0CO3HAHHsI HEOOXOANMOCTH HUCIIONB30BaHUS JOCTIDKEHHI XUMHUH TS PEIICHNsI BOIIPOCOB PallHOHAIBHOTO IPAPOAOIIONIB30BAHHS;

AKTUBHOTO HENPHATHS NEHCTBUIA, MPHHOCSIINX BPEX OKPYKAoIleHd NPUPOTHOH cpexe, YMEHHS HMPOTHO3HPOBATh HEOJIaronpHsATHBIE
9KOJIOTHYECKHE TTOCIEICTBHS PEIIPUHUMAEMbIX JEHCTBUI U MPEAOTBPAILATD UX;

HAJIMYKs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, SKOJOTHUECKOH KYJIbTYpHI, ONbITA JESITEILHOCTH SKOJOTHUECKOI HAIpaBICHHOCTH,
YMEHHS PYKOBOJCTBOBATbCS HMMH B II03HABATEIbHOM, KOMMYHHMKATHBHOM M COLMAIBHOW TpPaKTHKE, CIHOCOOHOCTM W YMEHHUS aKTHBHO
MPOTHBOCTOSTH HICOIOTUH XeMO(pOOUH;

7) HEHHOCTH HAYYHOT'0 IO3HAHMSA:

MHPOBO33pEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOH NIPAaKTHKH;

MOHMMaHHMS CHEUU(PUKN XUMHU KaK HayKH, OCO3HaHHs € poiau B ()OPMHUPOBAHMU PALMOHAILHOTO HAYYHOTO MBILIIICHUS, CO3IaHUH
LEJOCTHOTO TPEJCTABICHUSI 00 OKPYXKAIOLIEM MHPE KaK O €IMHCTBE NMPUPOIBI M YEIOBEKA, B TO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEH M
peueHun npodiIeM COXpaHEeHHs TIPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHH JUII COBPEMEHHOH LIUBWIIM3AIMU: B €€ TYMaHHCTHYECKON HANPABICHHOCTH M Ba)KHOU
POJIM B CO3JIaHUH HOBOH 0a3bl MAaTEpHAIBLHOW KyJIBTYpBl, B PELICHUH MIOOAIBHBIX MIPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYEeCKOM, ITHIIEBOH U SKOJIOIHIECKOH OE30ITacHOCTH, B PA3BUTHU MEHIMHBI, 00ECIICUYCHUH YCIOBHI YCIIENTHOTO TPY/AA M AKOJIOTHYECKHI
KOM(OPTHOH JKM3HU KaXXJIOTO 4iieHa 00IIecTBa;



€CTECTBEHHO-HAYYHOIl TPaMOTHOCTH: TIOHMMAHHS CYI[HOCTH METO/OB [O3HAHMS, HCMOJIb3yEeMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
HCIIOJIb30BATh MOJy4aeMble 3HAHUS ULl aHAIM3a U OOBSCHEHHS SIBJICHUH OKPYKAIOIIEr0 MHpA M NPOMCXOMINMX B HEM M3MEHEHHH, yMEHHS
JienaTh 0OOCHOBAHHbIC 3aKJIFOUCHHUSI HA OCHOBE HaYYHBIX (PAKTOB U MMEIOLIMXCSI JAHHBIX C LEIBIO MTOJIYYCHHS JOCTOBEPHBIX BHIBOIOB;

CIOCOGHOCTH CaMOCTOSATEIBHO UCIIONB30BATh XHMUYECKHE 3HAHMUSI JUTS PELICHHUsI TPOOIIEM B PeaIbHBIX JKU3HEHHBIX CHTYaLHsIX;

HHTEepeca K M03HAHUIO, HCCIIEI0BATEIBCKON JeATEIbHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHUI 110 XHMHHI
B COOTBETCTBUHM C KU3HEHHBIMH IIOTPEOHOCTAMHY;

HHTepeca K 0COOCHHOCTSM TPYy/a B Pa3IMYHbIX chepax NpodhecCHOHATBHOMN ASSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIe pe3yJIbTaThl OCBOCHHSI IIPOrPaMMBbI 110 XUMHHU Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus BKIIFOYAKOT:

3HAYUMBbIC Ul (DOPMHUPOBAHMSI MHPOBO33PEHUSI OOYYAIOIIMXCS MEXKIUCUUIUIMHAPHBIC (MEXIPEAMETHbIE) OOIICHAYYHbIC MOHSTHS,
OTpPaKAIOIHE LIENOCTHOCTh HAYYHOM KAapTHHBI MHpa W cHelu(HKy METONOB IO3HAHUs, HCIOJb3yeMBbIX B €CTECTBEHHBIX HayKax (MaTepHs,
BEILIECTBO, JHEPIHUs, SIBICHHE, MPOLECC, CHCTeMa, HAay4HbIl ()akT, NMPUHIMI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBAHHUE,
HaOJII0JIeHNEe, H3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBepCallbHbIC YueOHbIE JeWUCTBUS (IIO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PErYISTHBHBIC), oOecreduBaroume (GpopMHpOBaHUE
(DYHKIIMOHAIBLHOM IPaMOTHOCTH U COLUAIIBHOW KOMITETEHIIMU 00YyYaIOIInXCs;

CIOCOOHOCTh OOYYAIOIIMXCS HCIONB30BATh OCBOCHHBIC MEXKAMCLMIUTMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS H YHUBEpCaJbHbIC
y4eOHbIe ICHCTBHUS B TO3HABATEIbHOM M COLMATIBLHON MIPAKTUKE.

MeranpenqMeTHbie pPe3ysibTAaThl OTPAKAIOT OBIAJCHHE YHHUBEPCAJIbHBIMH YYCOHBIMH MO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH U
PETYJISATHBHBIMH JACHCTBUSIMH.

Io3HaBaTe/IbHBIE YHUBEPCAIbHbIE y4eGHbIE 1eliCTBHS

1) 6a30BbIe JJOrMYeCKHe AeiiCTBUS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYyaIU3HPOBATh IPOOJIEMY, PaCCMAaTPUBATh €€ BCECTOPOHHE;

OHpEACIATh LENH JEATENbHOCTH, 33JaBasi MapaMeTpbl M KPUTEPHH HX HOCTHIXKEHHUs, COOTHOCHTH Pe3YJbTAaThl JEATEIbHOCTH C
HOCTABJICHHBIMH LIEIIIMU;

UCIIOJIb30BATh IPU OCBOCHHUH 3HAHMIT IPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATh XapaKTePHbIE IPU3HAKH MOHATHH U yCTaHABIIMBATh
UX B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHUS 111 OOBSICHEHUS OTJEIBHBIX ()aKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHHU TSI KIIACCH(HKAIMH BEIIECTB U XUMUYECKUX PEaKIHi;

YCTaHABJINBATh IPUYNHHO-CIICICTBEHHBIE CBS3U MEX/y U3yJaeMbIMH SIBICHHIMH;

CTPOHTH JIOTHYECKHE PACCY)XACHUS (MHOYKTUBHBIC, NETyKTHBHBIC, [0 AHAJIOTUM), BBISIBISITH 3aKOHOMEPHOCTH W HPOTHBOpPEUHS B
paccMaTpUBaEMBbIX SBICHUSAX, GOPMyINPOBATH BBIBObI H 3AKIIFOYCHUS;

HPUMEHATh B IIPOLIECCE [TO3HAHUS HCIONB3YEeMbIC B XUMHU CHMBOJMYECKHE (3HAKOBBIC) MOJEIH, MPeoOpa3oBBIBATH MOJEIbHBIC
NPEICTABICHUS] — XMMHYECKUH 3HAK (CHMBOJ) JJIEMEHTa, XUMHYECKasi (popMyIia, ypaBHEHHE XHMHYECKOH PEaKl[MUd — HNPH PEIICHHH Y4eOHBIX
[IO3HABATEeIbHBIX M IPAKTHYECKUX 3a/1ad, NPHMEHATh HA3BaHHBIE MOJENBHBIE NPEJCTaBICHMS IS BBIIBICHHS XapaKTEPHBIX IPHU3HAKOB
M3yYaeMbIX BEIIECTB U XHMHYECKHX PEaKIUH.

2) 6a30Bble HccIeI0BaTe/IbCKHeE JleficTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMU BEIIECTB M XUMHUUECKHUX PEaKIHil;

(opMynHpoOBaTH LENH U 3a/ladd MCCICAOBAHMS, HCIIONB30BATh MOCTABICHHBIC H CAMOCTOSTEILHO CHOPMYIHPOBAHHBIE BOHMPOCH! B
Ka4eCcTBE HHCTPYMEHTA [O3HAHHS U OCHOBBI JULsl ()OPMHUPOBAHMS TUIIOTE3bI 110 IPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHUIT;

BIIAJETh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHHPOBAHHS M IPOBEICHHS YUSHHYECKHX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHMS
HaOMIOaTh 32 XOZOM IIPOLecca, CaMOCTOSITENIBHO MPOTHO3HPOBATH €ro pe3yibTaT, (OpMyIHpOBaTh OOOONICHWS W BHIBOABI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHMS, COCTABIISTE 0OOCHOBAHHBIN OTYET O MPOJIEeIaHHOI padoTe;

nproOpeTaTh ONBIT YYEHHYECKOH HCCIEAOBATENIbCKOH M MPOEKTHOW [ESATEIbHOCTH, MpPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEIbHOMY [OMCKY METO/IOB PELICHHUs MPAKTHYECKHX 3a/1a4, MPHMEHCHHIO PA3IMYHbIX METO/IOB O3HAHMSL.

3) pabora ¢ unpopmanueii:

OPHEHTHPOBATLCS B PA3INYHBIX HCTOYHUKAX HH(OpMaIiy (HayIHO-HOyISIpHAs JTUTEpaTypa XUMHUUECKOTO CONEpKaHMUs, CIIPAaBOYHBIE
nocobus, pecypcsl MHTepHeTa), aHaIM3MPOBAaTh HH(POPMAIMIO DPA3IMYHBIX BHIOB M (OPM MPEICTABICHUS, KPHTHIECKH OLCHUBATH €€
JIOCTOBEPHOCTB M HENPOTHBOPEYNBOCTE;

(hopMyITHpOBaThH 3alPOCHl U HMPUMEHSTH Pa3INYHBIC METO/BI HPH MOHCKE M 0TOOpe MH(pOPMAIHK, HEOOXOAUMON IS BBIITOTHEHUS
y4eOHBIX 33/1a4 ONPEACIEHHOTO THIIA,

nprOOpeTaTh OMBIT HCTIOIB30BaHHS HH(POPMAI[MOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIT U Pa3INYHBIX OMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMANBHYIO (JOpMY HpeICTaBIeHUs HHPOpManuy (CXeMbl, rpadyKy, AHarpaMMbl, TAOIUIBI, PUCYHKH H
Apyrue);

UCIIONB30BAaTh HAYYHBIN S3BIK B KauyecTBE CPEACTBA NpPH paboTe ¢ XUMHUUYECKOH HH(MOpMALMeH: NPHUMEHATh MEXIpeIMEeTHbIC
((pu3nyeckre 1 MaTeMaTUYECKUE) 3HAKH U CUMBOJIBI, (hOpMyJIbI, aOOpeBUaTypbl, HOMEHKIATYPY;

UCIIONB30BaTh 3HAKOBO-CUMBOJINUECKHE CPEICTBA HATIISAHOCTH.

KoMMyHHKaTHBHbIE YHHBepca/IbHbIe y4eOHbIe 1efiCTBHS:

3a71aBaTh BOIPOCEI I10 CYLIECTBY 00CY’KIaeMOH TeMBI B XOJI€ THAJIOTa H/MJIH JUCKYCCHH, BBICKA3bIBATh HICH, (HOPMYIHPOBATh CBOU
NPEUIOKEHHST OTHOCHTENBHO BBITOJIHEHNS TIPEIOKEHHOI 3a/1auH;

BBICTYIIaTh C MPE3CHTAlMeil pe3yNbTaTOB II03HABATENLHON NEATENBHOCTH, IOMYYSHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO
CBEPCTHHKAMH TP BBINOJHEHHH XHMHYECKOTO AKCHEPUMEHTA, IPAaKTHUECKOH pabOThl MO HCCICIOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB,
peayu3ayy y4eOHOro MpoeKkTa, U GOPMYIIHPOBATH BBIBOABI 110 pe3yJbTaTaM IMPOBEAEHHBIX UCCIIEIOBAHHUN ITyTEM COTIACOBAHMS MO3ULIUN B X0/Ie
o0cyxeHHs 1 00MEHa MHEHHUSIMH.



PerynsiTuBHbIe yHMBepCaabHbIe yueOHbIe JeiicTBHS:

CaMOCTOSTENILHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONpeaeiss e€ Ledr U 3aa4u, KOHTPOJIUPOBATh
U 1O Mepe HeoOXOIMMOCTU KOPPEKTHPOBATh MPEUIaracMblii alrOPHTM JCHCTBHI NPH BBIIOJHCHWH YYEOHBIX M HMCCIENOBATEIbCKHUX 3ajad,
BBIOMpaTh Hanbosee PPEKTUBHBIH CIIOCOO UX PELICHHs ¢ Y4ETOM IIOTy4EHUs HOBBIX 3HAHUM O BEIECTBAX M XUMHYECKUX PEAKLIUAX;

OCYILECTBIATH CAMOKOHTPOJb JEATEIILHOCTH Ha OCHOBE CAMOAHAIIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIBTATHI

IIpenMerHble pe3ynbTaThl OCBOSHHUSI NIPOrPaMMBI IO XMMHM Ha yriIyOIEHHOM ypOBHE Ha YpOBHE CpEJHEro OO0LIero oOpa3oBaHHS
BKJIFOYAIOT Criel(pUuecKue i y4eOHOro npeamMera « XuMus» HayqHble 3HAHUs, yMEHUS ¥ CIIOCOOBI ISHCTBUM 110 OCBOCHHIO, HHTEPHPETALUH U
npeoOpa3oBaHUIO 3HAHUH, BUIBI JEATEIbHOCTH I10 MOJyYE€HUIO HOBOTO 3HAHHUA U NPUMEHEHUIO 3HAHUH B Pa3IUMYHBIX y4eOHBIX CUTYyalUsX, a
TaKKe B peallbHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XUMHEH. B mporpamMme 1o XuMuu npeiMETHBIE Pe3yIbTaThl IPECTABIEHBI 110 FOaM
U3y4YEHHS.

10 KJIACC

IIpenmerHble pe3yabTaThl OCBOSHUS Kypca «OpraHudecKas XUMUSD OTPaKaloT:

c(OpMUPOBAHHOCTD MPEACTABICHHH: O MecTe M 3HAYEHWH OPTaHMYeCKOH XHMHH B CHUCTEME C€CTECTBCHHBIX HAayK U e€ pOIlH B
00eCIeYeHHH YCTOMYMBOrO Pa3sBUTHS 4YENOBEYECTBA B PEIICHHH MPOOJEM JKOJOTHYECKOH, JHEPreTHYecKod W IMHIIEBOil 0e30MacHOCTH, B
Pa3BUTUM MEIHUIHHBI, CO3JaHUH HOBBIX MAaTEpHAJIOB, HOBBIX MCTOYHHKOB JHEPIHH, B 00ECIEUEHHH PAIMOHAJIBLHOIO HPHPOJONOJb30BaHMUs, B
(hopMHPOBaHNN MHPOBO33PEHUS. M OOLICH KyJIbTYphl YEJIOBEKa, a TAK)KE KOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 30POBBIO U
MIPUPOIHOIL cpene;

BIIAJICHUE CHCTEMOU XMMHYECKHX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONINE MOHITHS — XUMUYECKUH DIEMEHT, aToM, SIpOo U
9JIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, d-aTOMHbIE OpOHTAIIH, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, THOPHAM3ALIs aTOMHBIX OpOUTAasIeH,
HOH, MOJIEKYJa, BaJICHTHOCTb, dJIEKTPOOTPHLATENbHOCTD, CTENIEHb OKHCIICHHS, XMMHYECKasl CBSA3b, MOJb, MOJIPHAs Macca, MOJLSIPHBINA 00BEM,
YIJICPOAHBIN CKeleT, (yHKIMOHANbHAs TIpyIIa, PaauKan, CTPyKTypHble (GopMyibl (pa3BEPHYTbIC, COKpALIEHHBIC, CKENICTHBIC), M30MEpHs
CTPYKTYpHasi U IPOCTPAHCTBEHHAs (FeOMETpHUYEecKasi, ONTUYECKas ), U30MepPbl, TOMOJIIOTUUECKUH DA, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- H
a30TCOZEpIKAINe OPTaHUYECKUE COSANHEHHMS,, MOHOMEp, MONUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COSIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoauyeckuii 3akon J[. 1. MeHeneeBa, TeOpusi CTPOSHHsI OPraHUYECcKUX BellecTB A. M. ByTiepoBa, 3aKOH COXpPaHEHHUS] MacChl BEILECTB,
3aKOH COXpaHEHHs M IPEBPAIeHHs] SHEPIHHU NP XMMIYECKHX PEaKIHsX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI36IK XHUMUH, MHPOBO33pEHUECKHE
3HAHWS, JEeXKallue B OCHOBE ITOHMMAHHS NPUIMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SBIICHUH; IPEACTABICHHS O MEXaHH3MaX XUMUYSCKUX
peaxiuii, TepMOJUHAMUYECKUX M KHHETHIECKHUX 3aKOHOMEPHOCTAX MX IPOTEKaHHs, O B3aHMHOM BIMSHUM aTOMOB U IPYIII aTOMOB B MOJIEKYJIaxX
(MHIYKTUBHBIA W Me30oMepHbIi d¢dextsl, opuentantsl | u |l poma); dakromoruueckue CBEACHHs O CBOKMCTBaX, COCTaBe, MOJYYCHUH H
0e30MacCHOM HCIIOJIb30BAHUM BAKHEHIIMX OpPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOH JEATEIbHOCTH 4YEJIOBEKa, OOIIMX HAY4HBIX
NPUHINAIIAX XUMHYIECKOT0 IIPOU3BOCTBA (Ha IIPUMeEpe MPOM3BOJICTBA METAaHOIA, IlepepaboTKH HedTH);

Cc(pOPMUPOBAHHOCTE yMEHHMIl: BBIBIATH XapaKTepHbIe INPHU3HAKH IOHATHI, YCTAaHABIMBAaTh HX B3aHMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIVE IOHSTHS IIPU ONHCAaHUH COCTaBa, CTPOCHHS M CBOMCTB OPraHUYECKUX COSTHHEHHH;

c(OPMUPOBAHHOCTH YMEHUIL:

HCIIONB30BAaTh XUMUUECKYIO0 CUMBOJIUKY [UISL COCTaBIECHHS MOJEKYIISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX)
(hopMyI1 OpraHMYeCKHX BEIIECTB;

COCTaBIIATh YPABHEHMSI XMMHIECKHUX PEaKIUil  PacKphIBaTh MX CYIIHOCTH: OKHUCINUTEIHHO-BOCCTAHOBHTENBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHHs 3JIEKTPOHHOIO OallaHCa 3THX PEaKknui, peakInii HOHHOTO OOMeHa ITyTéM COCTABJICHHS HX IIOJHBIX M COKPAIIEHHBIX HMOHHBIX
YpaBHEHHI;

U3TOTABIUBATh MOJENIH MOJIEKYJ OPraHHYIECKUX BEIECTB A1 WITIOCTPAlUK HX XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS;

copMUPOBAHHOCTb YMEHHUIl: yCTaHABIHBATh NPUHAMIEKHOCTh H3YyYEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBY M CTPOEHHUIO K
OmpeneéHHOMY KJIacCy/TpyIine COeAnHEHuil, 1aBaTh UM Ha3BaHMs mo cuctemarndeckoit Homenkiatype (IUPAC) u npuBOANTH TpUBHAIBHBIC
Ha3BaHHUS JUISI OTACNBHBIX IPEICTAaBHTENCH OpPraHWYECKUX BEIIeCTB (ITHJICH, aleTHIeH, TOIyol, INMIEPHH, STHICHIIINKOIb, (EeHO,
(opManbaeruy, aneTanbAerH, alleToH, MypaBbHHas! KHCJIOTA, YKCYCHAs! KHCIIOTa, CTeapUHOBAs, OJICMHOBAs, ITAJIbLMUTHHOBAS KHCIIOTHI, TIIUIIHH,
aJIaHWH, MaJIbT03a, QPYKTO3a, AHWINH, JUBUHILUI, H30IIPEH, XJIOPOIIPEH, CTHPOI U IPYTHE);

chopMUPOBAHHOCTb YMEHHUSI ONPEAEILATH BUA XUMUUECKOH CBSI3U B OPTaHUYECKHX COSIUHEHUSX (KOBAJICHTHAs U MOHHAS CBS3b, G- U M-
CB$I3b, BOJIOPO/IHAS CBSI3B);

chopMUPOBAHHOCTb YMEHUs NPUMEHATh HOJIOKEHHsS TEOPHU CTPOECHHs OpraHumdyeckux BemecTB A. M. ByrmepoBa mms oObscHeHHs
3aBHCHMOCTH CBOWCTB BEIIIECTB OT MIX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMECHHH XapaKTepH30BaTh COCTaB, CTPOCHUE, (HM3MUECKHEe W XUMUUECKHE CBOMCTBA THIHMYHBIX HpEICTaBUTEIEH
Pa3IMYHBIX KIIACCOB OPraHMYECKHUX BEIIECTB: AJIKAHOB, IUKIOATKAHOB, AJKEHOB, aJKAaJAHCHOB, AJKHHOB, apOMAaTHYECKHX YTJICBOJOPOIOB,
CIIUPTOB, aJbACTH/OB, KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX M CIOXKHBIX 3(HPOB, KUPOB, HUTPOCOCAHHEHUH M aMHHOB, aMHHOKHCIIOT,
6eNKoB, yrIeBOJOB (MOHO-, IU- M IHOIHCAXapUIOB), HTIOCTPUPOBATH I'€HETHYECKYIO CBSA3b MEXKIY HHMH YPaBHEHHMSMU COOTBETCTBYIOIIUX
XMMHYECKHX peaKluil ¢ HCIOIb30BaHUEM CTPYKTYPHBIX GopMyII;

c(pOpMUPOBAHHOCTh YMEHUS IIOATBEPXKIATh HAa KOHKPETHBIX IPHMepax XapakTep 3aBUCHMOCTH PEAaKI[MOHHOW CIOCOOHOCTH
OpraHMYeCKHX COCIMHEHUH OT KPaTHOCTH M TUIIA KOBAJIICHTHOH CBSI3U (G- U T-CBS3H), B3AHMHOT'O BIIMSIHHSI aTOMOB U TPYIIT aTOMOB B MOJICKYJIax;

c(pOpMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh WCTOYHHKH YITIEBOAOPOJHOTO CHIPbs (HE(TH, NPUPOIHBINH a3, yroib), CIOCOOBI €ro
nepepabOTKH U MPAaKTUIECKOe IPHMEHEHHE IPOIYKTOB IIePepabOTKH;

chOopMUPOBAHHOCTD BIAJCHUS CHCTEMOM 3HAHHH O €CTeCTBEHHO-HAYYHBIX METOJAaX IIO3HAHHA — HAONIOJCHHU, W3MEpEeHUH,
MOJIETIPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICTIEHHOM) U YMEHUS IPHUMEHSATh 3TH 3HAHHUS;
c(pOpMUPOBAHHOCTh yMEHHSI NPHUMEHATh OCHOBHBIC OINEpAllMU MBICIHTEIPHOW MAESITETbHOCTH — aHaln3 M CHHTE3, CpPaBHEHHE,

000011IeHIEe, CHCTEMATU3aLHIO, BEIIBICHAE IPHINHHO-CIICICTBEHHBIX CBSI3eH — JUISl U3YUEHHs CBOIMCTB BEIIECTB U XUMUYECKUX PEaKIIUid;
c(pOpMUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBS3b XUMUUYECKHX 3HAHWH C MOHATHSAMHU M NPEICTaBICHUSMHU IPYTUX €CTECTBEHHO-
HAyYHBIX IPEIMETOB I 00Jee OCO3HAHHOTO IOHHMAHUS CYIIHOCTH MAaTepHAIBHOIO €JUHCTBA MHpPA, UCIOIb30BATh CHCTEMHBIC 3HAHMS IO
OpraHHYecKOH XHUMHU IS 00BSICHEHUS U IPOTHO3HPOBAHHUS SBICHHH, IMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;
chopMUPOBAHHOCTb YMEHUH: IPOBOJUTH PACUETHI II0 XUMUUECKUM (OPMyTIaM U ypaBHEHUSIM XHMHIECKHUX PEaKINil C HCIIONB30BAHHEM
¢u3nUecknX BeIWYUH (Macca, 00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: PACUETHI IO
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HAXOXKJCHHIO XUMUYECKOH (hOPMyYIIBI BEIIECTBA 110 M3BECTHBIM MACCOBBIM JOJSM XHMHYECKHX JIEMEHTOB, IPOLYKTaM CrOpaHHUS, ILIOTHOCTU
ra3000pa3HbIX BEIIECTB;

copMHUPOBAHHOCT YMEHHII: IPOTHO3HPOBATh, AHATM3UPOBATh U OLCHUBATh C MO3MIMI 3KOIOTMYECKON 6E30MacHOCTH MOCIEICTBUS
OBITOBOM M TNPOM3BOACTBEHHOH JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOW € IepepabOTKOM BELIECTB, MCIOJIL30BAaTh IIOJIyYEHHbIE 3HAHMS JUIS
IPUHATHS TPAMOTHBIX PelIeHHII IPOOIIeM B CHTYAIUAX, CBSI3aHHBIX C XHMHCH;

c(hOpMUPOBAHHOCTD YMEHHUI: CAMOCTOSTENBHO ITAHUPOBATh M IIPOBOJUTH XUMUUECKUI SKCIIEPHMEHT (TIOTydYeHHe U H3yIeHHe CBOICTB
OpraHMYeCKHX BeIIeCTB, KAYECTBEHHBIC PEAKIHMH YIJICBOJOPOAOB DPA3NUYHBIX KIACCOB U KHCIOPOJCOAEPIKAIINX OPTaHUYECKHX BEIIECTB,
peILICHHE SKCIEPHMEHTANbHBIX 33ad 10 PAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHMEM IIpaBMJl OE30IIaCHOrO OOpalleHHs C
BEIIECTBAMH M JIa0OpaTOpHBIM 000pyH0BaHUEM, (DOPMYIHPOBATh LENb HCCICNOBAHUs, HPEACTAaBIATH B PaA3IMYHOW (opMe pe3yibTaThl
9KCIEPUMEHTA, aHAIU3HPOBATh U OLIEHUBATh HX J0CTOBEPHOCTD;

c(hpOpMUPOBAHHOCTD YMEHUIH:

COOMIONaTh MpaBHiIa JKOJOTUYECKU IeTeCO00pa3sHOro MOBEACHHS B OBITY M TPYIOBOIl IESATENHHOCTH B IIENSX COXPAHEHHS CBOETO
3/10pOBbS, OKpY KAroIei MPUPOJHOI CpeIbl U TOCTIKEHHSI €€ YCTOMYMBOTO pa3BUTHS;

0CO3HABaTh ONACHOCTb TOKCHYECKOIo HEHCTBHMSA Ha KHBbIE OPraHM3Mbl ONPEAENEHHBIX OPraHMYECKUX BELIECTB, IOHHMAs CMBICIT
nokasarens [T/IK;

QHAJIM3MPOBATh LEIECO0OPa3HOCTh IPUMECHEHHUS OPrAHUYECKUX BEIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHMSI COOTHOLICHUS
PHCK-TI0NIB3a;

c(hOpPMUPOBAHHOCTE YMEHHI: OCYIIECTBJIATH II€JICHAIPABICHHBIH MOMCK XHMHYECKOHl HMH(OpPMAIMM B pa3IMYHBIX HCTOYHUKAX
(HayuHast ¥ y4eOHO-Hay4Hasl JIUTepaTypa, CpeICcTBa MaccoBoi MHGopmanuu, MHTepHeT U Apyrue), KpUTHUECKH aHAIU3HPOBATh XUMUUECKYIO
uHbopMaLHIo, epepabaThiBaTh €€ U UCIONIB30BaTh B COOTBETCTBHH C OCTABICHHON y4eOHOIT 3amayeii.

11 KJIACC

IIpenmerHble pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuyecKas XHMUSD OTPaKaloT:

c(hOpMUPOBAHHOCTH NPEACTABICHHN: O MAaTepHaJbHOM EIMHCTBE MHpPa, 3aKOHOMEPHOCTSAX ¥ I03HABAEMOCTH SBIECHHI NPHPOJBI, O
MecTe U 3HAYeHWH XUMHH B CHCTEME ECTECTBEHHBIX HayK M e€ poiu B OOECIEYeHHH YCTOHYHMBOTO Pa3BUTHS, B pELICHHH NpobiieM
JKOJIOTMYECKOH, JHEPreTHYEeCKOH M IHINeBOH Oe30IacHOCTH, B Pa3BHTHU MEJHIIMHBI, CO3JAHHU HOBBIX MaTepHAJIOB, HOBBIX HCTOYHHKOB
9HEPruy, B 00CCICYEHNH PALOHATIBHOIO MPHPOJONONIB30BaHNA, B (HJOPMUPOBAHUH MHUPOBO33PEHHsS U OOIICH KyNbTYpPBI YEJIOBEKa, a TAKKe
9KOJIOTMYeCKU 000CHOBAHHOTO OTHOLIEHHUS K CBOEMY 310POBBIO U IIPUPOAHOMN Cperie;

BJIaJICHHE CHUCTEMOH XMMMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAlOIIUe IOHATUS — XMMHYECKUH DJIeMEeHT, aToM, SiApO
aToMa, W30TOIIbI, HIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpOHTAIIH, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3aLis
ATOMHBIX OpOuTasiel, OH, MOJIEKyJa, BAJIEHTHOCTb, dJIEKTPOOTPHIIATENFHOCT, CTEIIeHb OKHUCIICHHs, XUMHYIeCKas CBs3b (KOBAJICHTHAs, HOHHAS,
MeTaJUInIecKasi, BOJOPOAHAs), KPUCTAJUIMIECKas PeIIeTKa, XUMIIecKash Peakiys, PacTBOP, JIEKTPOIHUTHI, HEIIEKTPOIUTSI, JIEKTPOIUTHIECKast
JIMCCOLMALINS, CTENCHb AUCCOLMALMY, BOJOPOJHBIA IIOKa3aTelb, OKUCIUTENb, BOCCTAHOBMTEINb, TCIUIOBOH 3(P(EKT XHUMHYECKOil peakuuu,
CKOPOCTh XMMHYECKOH peaKkIUy, XUMHIECKOEe PABHOBECHE; TEOPHU H 3aKOHBI (TEOPUsI JIEKTPOIUTHYECKOH IUCCOLMAUHY, IEPUOANUECKHUI 3aKOH
J.U. MenneneeBa, 3aKOH COXPAHEHHs MacChl BELIECTB, 3aKOH COXPAHEHHs M IIPEBPALICHUS DHEPTHU IPH XHUMHUYECKHX PEaKIMAX, 3aKOH
MIOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JACHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHMYECKUH SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
Je)Kale B OCHOBE MOHUMAHUS NPHINHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBJICHUH; COBPEMEHHBIE IPEICTaBICHHs O CTPOCHHH BellecTBa Ha
ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; IIPEACTABICHHS O MEXaHM3MaX XUMHUUYECKUX PEaKIHii, TePMOIUHAMHIECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHHs, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JHCIIEPCHBIX CUCTEMAX; (PaKTONOTHYECKHE CBECHHU S
0 CBOMCTBAX, COCTaBe, IOIyYSHHU H 0€30I1aCHOM UCIIONB30BAHUU Ba)KHEHIINX HEOPraHUUECKUX BELIECTB B OBITY U MPAKTUIECKON IeATeNbHOCTH
4esI0BeKa, OOIIMX HayIHBIX MPUHIMIAX XMMHIECKOTO IPOU3BOJICTBA;

Cc(pOPMUPOBAHHOCTG yMEHHMIl: BBIBIATh XapaKTepHbIe IPU3HAKM IOHATHI, YCTAaHABIMBAaTh HMX B3aHMOCBS3b, MCIIOJIb30BAaTh
COOTBETCTBYIOIIVE TOHSTHS IIPU ONMICAaHNH HEOPTaHNUECKHX BENIECTB U UX NPEBPAILICHUIH;

c(hpOpMUPOBAHHOCTD YMEHHS HCIOJIb30BATh XHMHUYECKYI0 CHMBOJHKY Ul COCTaBIICHHS (hOPMYIT BEIIECTB M YPaBHEHHH XHMHUYECKHX
peakumii, cuctematuieckyio HomeHknatypy (IUPAC) u TpuBHabHbIE HA3BAHUS OTACIbHBIX BEIIECTB;

c(OopMUPOBAHHOCTb YMEHHUsI OIpPEIENATh BANIEHTHOCTh M CTEHEHb OKHCICHHS XHMHUYECKHX OJJIEMEHTOB B COCAUHEHUSX, BHJ
XMMHYECKOH CBSI3H (KOBaJICHTHAsl, HOHHAs, METaJIIM4ecKasi, BOJAOPOHA), TUIl KPUCTAINYECKOH PeIETKH KOHKPETHOTO BEIIeCcTBa;

c(hOpMUPOBAHHOCTE yYMEHHsSI OOBSCHATH 3aBHCHMOCTb CBOICTB BEIIECTB OT BHAA XMMHYECKOH CBSI3M M THIIA KPHCTAJUTHIECKOH
pemméTky, OOMEHHBII U JOHOPHO-aKIENTOPHBIH MEXaHH3MBI 00pa30BaHNs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KJIACCH(HUIMPOBATh: HEOPIraHHYECKUE BEIIECTBA 10 MX COCTaBY, XMMHYECKHE PEAKIUH IO Pa3IMIHBIM
npu3HakaM (YHCIy M COCTaBy pPEardpylolNX BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuH, H3MEHEHHIO CTCeNeHeH OKHCIEHHS DJIeMEHTOB,
00paTHMOCTH, Y4aCTHIO KaTaau3aTopa U APYTHe); CAMOCTOSTEIbHO BHIOUPATh OCHOBAHUS U KPUTEPHH UL KiIacCH(HKAIUH U3y4aeMbIX BEIIECTB
1 XUMHUYECKUX PeaKIHii;

copMUPOBAHHOCTb YMEHHS pACKphIBAaTh CMBICI IIepuoaudeckoro 3akoHa JI. 1. MenzgeneeBa M JEMOHCTPUPOBATh €ro
CHCTEMaTH3UPYIOLIYI0, OOBSICHUTENBHYIO H IIPOTHOCTHYECKYIO (DYHKIIIH;

c(hopMUPOBAHHOCTH YMEHHIA: XapaKTEPH30BATh IEKTPOHHOE CTPOSHHE aATOMOB M HOHOB XMMHYECKHX 3JIEMEHTOB HEepPBOr0—4eTBEPTOTO
nieprooB [leproanaeckoii cuctemsr JI.11. MeHneneeBa, HCIIONB3Ys! MOHATHS «IHEPreTHIECKHE YPOBHI», «IHEPTeTHIECKHE ITOTYPOBHI», «S-, P-,
d-aToMHBIC OpOHTANIN», KOCHOBHOE M BO30YXAEHHOE SHEPreTHUECKHE COCTOSHUSI aTOMa»; OOBSCHATH 3aKOHOMEPHOCTH HW3MCHEHHSI CBOWCTB
XUMHMUYECKUX DJIEMEHTOB U MX COEAMHEHHH Imo mepuonam u rpynmnam Ilepuoandeckoit cuctemsl /I. 1. MenzeneeBa, BaleHTHbIE BO3MOXHOCTH
aTOMOB JJICMEHTOB Ha OCHOBE CTPOEHUSI UX HIICKTPOHHBIX 000I0YEK;

c(hOpMUPOBAHHOCTh yMEHHI: XapaKTepH30BaTh (ONMUCHIBaTH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB pA3JIMYHBIX KIJIACCOB,
MOATBEPXKIATH CYIIECTBOBAHUE TI'CHETHYECKOH CBSI3M MEXKIy HEOPraHMYECKHMH BEIECTBAMH C IOMOLIBIO YPAaBHEHHH COOTBETCTBYIOIINX
XHMHYECKHX PEeaKIuii;

c(hOpMUPOBAHHOCTE YMEHHS PACKPBIBATH CYIIHOCTb: OKHCIHTEIbHO-BOCCTAHOBHTENBHBIX DPEAKIHH IOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHCa ATUX PEaKlMid; Peakiuii MOHHOrO OOMEHa MyTEM COCTABICHHS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHHI,
peakIuii THIPONN3a; peakuil KOMILIEKCO00pa30BaHus (Ha IpHMepe THAPOKCOKOMILIEKCOB IIMHKA H AIOMHHHS);

Cc(hOPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHMS XHMUYECKUX peakiuil ¢ yd4éroM HX OSHEepreTHYecKuX
XapaKTEePUCTHK, XapaKTep U3MEHEHUs] CKOPOCTH XMMHYECKOH peakIMyi B 3aBHCHMOCTH OT Pa3JIMYHBIX (aKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS MOJT BIMSHUEM BHEIIHHUX Bo3eicTBui (mpuHnun Jle [llarense);
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chOpMUPOBAHHOCTE YMEHHS XapaKTEePH30BaTh XHMUYECKHE DPEAaKIUH, JIeXKAI[He B OCHOBE IPOMBIIIICHHOTO MOJYYeHUs CEpHOU
KHUCJIOTBI, aMMHaKa, OOIME Hay4HbIE MPHHIMIIBI XUMHYECKUX IPOU3BOACTB; LEIECOOOPA3HOCTh NPUMECHCHUS HEOPraHWYECKHMX BEIIECTB B
HPOMBIIIIIEHHOCT! U B OBITY C TOYKH 3PEHHS COOTHOIICHHS PUCK-TI0JIb3a;

copMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHMH O METOJAaX HAay4HOrO INO3HAHHUSA SBJICHUH IPUPOIbI — HAOIIOACHHE, W3MEPEHHE,
MOJICTIMPOBaHNE, HKCIEPUMEHT (pEalbHBIII M MBICICHHBII), HCIIONIb3yeMbIX B €CTECTBEHHBIX HAayKaX, yMEHHs NPHMEHSTh 3TH 3HAHUS IIpU
OKCIICPHMEHTAILHOM HCCJIE[OBAaHMH BEIIECTB M A OOBSICHEHHS XHMHYECKHX SBICHHH, HMEIOIIUX MECTO B IIPUPOAE, HPAKTHIECKOH
JIeATEIbHOCTH YeTI0BEKa U B IOBCEIHEBHOM JKU3HY;

cOpMHUPOBAHHOCT YMEHUS BBISBIIATH B3aMMOCBA3b XHMHMYECKHX 3HAHMIl C NMOHATUSAMM U HPEACTABICHUSMH JIPYTHX €CTECTBEHHO-
Hay4HBIX IIPEMETOB JUIsl G0JIee OCO3HAHHOTO TOHMMAHUsI MAaTEPUAILHOTO €IMHCTBA MUPA;

chopMHUPOBAHHOCTb YMEHHUSI IIPOBOAUTH PAcCUEThl: C UCIOJIb30BAHUEM IOHSATHII «MaccoBas JOJIs BEIIECTBA B PACTBOPE» U «MOJIPHAs
KOHIIEHTpALUsD»; MacChl BEIIEeCTBAa MIH 00bEMA rasa II0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM OOBEMY OJHOTO M3 yJacTBYIOIINX B
peaKkIuH BEIIECTB; TEIIOBOro 3¢ dekTa peaknuy; 3HAYCeHUS BOJOPOJHOTO MOKa3aTeNls PAacTBOPOB KHCJIOT M INENOYeH C M3BECTHOH CTEHNEHBIO
JIICCOLMAIMY; Macchl (00bEMa, KONMYECTBA BEIECTBA) MPOAYKTa PEAKIMH, €CIH OFNHO U3 HCXOJHBIX BEIIECTB JAaHO B BHJIE PacTBOpa ¢
omnpeneéHHOI MacCoBOi [0l paCTBOPEHHOTO BELIECTBA WM aHO B M30BITKE (MMEET MPUMECH); 0JIH BBIXO/A MPOAYKTA PEaKUUH; 00bEMHBIX
OTHOIICHH ra3oB;

chopMHUPOBAHHOCTD YMEHHUH: CAMOCTOATEIEHO IIAHUPOBATh M MPOBOJNTh XMMUYECKHIT SKCIIEPHUMEHT (TIPOBEACHHE PeaKLUii HOHHOTO
oOMeHa, MOITBEP)KACHUE KAaueCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIIECTB, ONpPENENICHHE CPeAbl PAcTBOPOB BEIIECTB C IIOMOIIBIO
UHJMKATOPOB, M3y4YeHHE BIMSHUS PA3INIHBIX (PAKTOPOB Ha CKOPOCTH XUMHUYECKOH peakluH, pelIeHHe HKCIICPUMEHTAIbHBIX 3a7ad 110 TeMaM
«Metammsy u «Hemerams») ¢ coOnroJeHHeM IpaBHI O€30IIaCHOrO OOpalleHHs C BEIeCTBAMU M JIAa0OPAaTOPHBEIM 00OpYIOBaHHUEM,
(opMynHpoBaTh LEIb HCCICAOBAHMS, INPEACTABIATh B PasiMYHON (opMe pe3yibTaThl SKCIEPUMEHTA, AaHAIM3HUPOBaTh M OLECHHUBATH MX
JIOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTh YMEHHUHN: COOJIIOJaTh NPABUJIA MOJIb30BAHUS XMMUUECKOH MOCYI0H U J1a00paTOpHBIM 000pyI0BaHUEM, OOpAICHUS
C BeIIEeCTBAMH B COOTBETCTBHM C MHCTPYKLISIMH IO BBIIOJHEHHIO JIAOOPAaTOPHBIX XMMHYECKHX OIBITOB, SKOJOTHYECKH LeIeco00pa3Horo
HOBEIEHNSI B OBITY M TPYHOBOH JEATENPHOCTH B LEIIX COXPAHEHWS CBOETO 30POBBS, OKPYXAIOIIEH NMPHPOIHOW Cpenbl M JOCTIDKEHHS e&
YCTOHYMBOTO Pa3BUTHUs, OCO3HABATH ONACHOCTh TOKCHYECKOTO IeICTBHS Ha JKUBBIE OPraHH3MBI ONPENENEHHBIX HEOPTaHWYECKUX BEIIECTB,
noHuMasi cMbici nokasarens I[TJIK;

chOpMHUPOBAHHOCTE YMEHHI: OCYIIECTBIATH LEJICHANPABICHHBIH IIOMCK XMMUYECKOW HH(OpMALMU B PA3IMYHBIX HCTOYHHKAX
(HayuHas U y4eOHO-Hay4Has JUTEPATypa, CPEACTBA MAacCOBOW MHGpopMmauuu, HTEpHET U Apyrue), KPUTHIECKH aHATU3HPOBATh XHUMHYECKYIO
nH(pOpMaIHIo, IepepabdaThIBaTh €€ U HCIIONB30BaTh B COOTBETCTBHU C ITOCTaBJICHHON y4eOHOI 3aadeii.
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TEMATHYECKOE [INTAHUPOBAHUE
10 KJIACC

KonnyecTBo yacos

Ne HaumeHnoBaHHe pa3e/ioB U TeM JJexTpoHHble (1H(ppOBLIE)
Kounrtposbhbie IIpakTuyeckue
n/n NMPOrpaMMbl Bceero o0pa3oBaTelibHbIE PeCypChl
padoTsI paboTsI
Pazgen 1. TeopeTuyeckune 0CHOBBI OPraHUYeCKOi XUMHUH
11 Toopun ctmoemur aprammeona 5 Biorexa LIOK
' PI CTPX P https://m.eds00.ru/d69df650
coenunenuit A. M. bytiieposa
Uroro no pazaeny 8
Pazpgeu 2. YrieBoaopoast
21 IIpenenbHble yrieBoaopoab — 5 Bubnuorexa LIOK
' AJIKaHBI, IIUKJI0ATKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHsie yrieBogopoab: 14 1 Bubmuotexa LIOK
' aJIKEHbI, aJKaAUEHbI, aIKHHEI https://m.edsoo.ru/d69df650
23 ApoMaTHYeCKHUEe YIieBOJI0POIbI 8 Bubmnuorexa LIOK
' (apewsr) https://m.eds00.ru/d69df650
24 IIpupoHbIe HCTOYHUKI 4 Bubmmorexa [JOK
' YIJIEBOJOPO/IOB U UX TlepepaboTka https://m.edsoo.ru/d69df650
25 T"anorennpousBoaHbIE 4 1 Bubmorexa LIOK
' YIIIEBOJIOPOJIOB https://m.edsoo.ru/d69df650
Uroro no pazaeny 35
Pasnen 3. Kucinopoacoaep:kamue opranuyeckne coenHeHust
Bubmmorexa IIOK
1 . D 11 1
3 Crmprs. Gexox https://m.eds00.ru/d69df650
32| ammenmncerom. Kopdonone | 21 ) brmorexa LIOK
' ACTHA - ap https://m.edso0.ru/d69df650
kucnoTel. Caoxubie dGupb. XKupbt
Bubnmorexa IIOK
33 V. 9 1
HICBOAR https://m.edso0.ru/d69df650
HWroro no pazneny 41
Paznen 4. AzoTcoaepikaiiue OpraHu4eckue CoeJMHeHus
Bubmroreka [JOK
41 A Al .b 12 1 2
MUHEL AMIHOKHCIOTEL. HETki https://m.edsoo.ru/d69df650
Hroro no pasueny 12
Pasznen S. BeicokomoieKyJIsipHbIe COeIMHEHHS
51 BricoxomonekynspHbie 6 1 bubmmotexa IJOK
' COeIMHEHHS https://m.edsoo.ru/d69df650
HUroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6

IMPOI'PAMME
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11 KJIACC

KosmyecTBo yacoB

Ne HaumeHnoBaHue pa3ae/ioB u JJexTpoHHble (1HppOBHIE)
KonTposibublie IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o00pa3oBaTeIbHbIE PecypChl
padoTsI paboTsI
Pazpgeu 1. TeopeTuueckue 0CHOBbI XUMH
CrpoeHue aroma.
11| Tepmommmeonss sammons 0 Bumrorers LIOK
' PHOR https://m.edsoo.ru/2dd57f24
XUMHYECKHUX dieMeHToB J1. U.
MenneneeBa
12 CtpoeHue BelecTBa. 1 1 Bubaroreka [JOK
' MHorooGpasue BelecTB https://m.edsoo.ru/2dd57f24
Bubnuorexa IIOK
13 XUMIECKHC peariin 19 ! 3 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 39
Pa3nen 2. Heopranuyeckast XumMust
Bubmmorexa IIOK
2.1 H 1 1
eMeTaLIbt 3 3 https://m.edsoo.ru/2dd57f24
Bubmuorexa [IOK
22 Meranet 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro 1o pasueny 54
Pa3nen 3. Xumus u ;KM3Hb
31 MeTo1pl IT03HAHUS B XUMHUH. 9 Bubnuorexa [IOK
' XUMHSA U KU3Hb https://m.edsoo.ru/2dd57f24
HWroro 1o pasueny 9
OBLIEE KOJIMYECTBO YACOB I10 102 4 8
ITIPOTPAMME
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IPOBEPSIEMBIE HA EI'3 110 XMUMHWM TPEBOBAHUSI K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJILHOW ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Koxn
NpoBepsieMOro
TpeboBaHUs

IIpoBepsieMble TpeGOBaHHS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOCHHSI OCHOBHOIi 00pa30BaTe/ILHOIl MPOrpaMMBbl CpeTHEro
0011ero o0pazoBaHus

1

BJ'IaZ[eHI/IC CHCTEMOM XUMHUYECKIX 3HaHI/If/’I, KOTOpas BKIIFOYAECT:

11

1.2

OCHOBOIIOJIArAIOIIME MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, H30TOIIbl, dJIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3J1eKTPOHHbIE
opOHTaIM aTOMOB, OCHOBHOE M BO30YKAEHHOE COCTOSIHHE aTOMa, MOH, MOJEKYIa, BaJEHTHOCTb, dIEKTPOOTPULATENHHOCTD,
CTENEHb OKHCIEHHs, XHMHYeCKas CBs3b (O- M T7-CBA3b, KpATHBIC CBsA3M), THOpHAM3alUs AaTOMHBIX OpOHTAasei,
KpPHCTAJUIMYecKasl PemIéTKka, MOJb, MOJSIPHAs Macca, MOJSIPHBIH 00BEM, MOISpPHAs KOHIEHTpAlus, PacTBOPHI (MCTHHHEIE,
JIMCTIEPCHBIE CUCTEMBI), KPUCTAIUIOTHAPATHI, YIIIEPOJHBIH CKeleT, QYHKIMOHAIbHAS IPYIIIA, PAAUKall, H30MEpBI, CTPYKTYpHas
¢dopmyna, wusomepust (CTPYKTypHas, reoMeTpudeckas (LMC-, TPAHCU3OMEpHs), TOMOJIOTHYECKHHA psi, TOMOJIOTH,
YIJICBOJOPOABI, KUCIOPOA- U a30TCOAEPIKAINEe COSUHEHHs, OMOIOTHYECKH aKTUBHBIC BEIIECTBA (YIIE€BOABIL, XKUPHI, OEIKH),
MOHOMEp, ITIOJIHMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISIPHBIE COCAMHEHHS, KPEKHHT, PH()OPMHHT, TUIBI XHMHYECKHX
peaknuii (OKHCIUTEIbHO-BOCCTAaHOBUTENBHEIE, 9K30- M DHAOTEPMHUYECKHE, PeaKIiy HOHHOTO 0OMeHa, TOMO- ¥ TeTepPOreHHEIE,
obpaTuMble U HEOOpPATUMBIC), PACTBOP, SJICKTPOIMTHI, HEIICKTPOJIUTHI, IICKTPOIUTHUYECKAs JUCCOLMALUS, CTCHEHb

JAucCCoUHalii, OKUCINTEIIb, BOCCTAHOBUTEIb, JJICKTPOJIM3, CKOPOCTh XUMHYECKOI peakuuu, XUMHIECKOC paBHOBCCl/Ie)

TEOPUHU U 3aKOHBI (TEOPUSI XMMHYECKOTO CTPOSHHs opraHuyeckux BemiectB A.M. ByTiepoBa, TeopHs 3JIE€KTPOIUTHYECKON
nmuccouuanuu, [lepuoanueckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK
XHMHH, MHPOBO33PEHUYECKHE 3HAHUS, JEKALIME B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHCTEMHOCTH XHMHYECKHX SIBICHHI,

COBpEMEHHBIE IIPEeICTABICHUS O CTPOSHUH BEIIECTBAa HA AaTOMHOM, MOJIEKYJIIDHOM U HaMOJIEKYJIIPHOM YPOBHSX

13

NPEACTABJICHUA O MEXaHU3MaX XUMHYECCKUX peaxunﬁ, TEPMOAMHAMUYCCKUX W KHHCTHUYCCKUX 3aKOHOMEPHOCTAX HX

NPOTEKaHUsA, O XUMHUYE€CKOM PAaBHOBECHH, AUCIIEPCHBIX CUCTEMAX

1.4

15

21

2.2

31

3.2

fl)aKTOJIOI‘l/I‘{CCKI/IC CBCICHHUA O CBOﬁCTBaX, COCTaBEC, NOJIy4YCHUU U 0e30MacHOM HCIOJIb30BAHUH BaXKHEHIIINX HEOPraHU4CCKUX

1 OPraHNYE€CKUX BEIICCTB B 6bITy u npaxmqecxoﬁ JCATCIIBHOCTH Y€II0BECKa

obLire HayYHbIe IPHHIUIBI XMMUYECKOro IPOH3BOCTBA (Ha IpUMepe IPOU3BOACTBA CEPHOIl KUCIIOThI, aMMHaKa, METaHoJIa,

nepepaboTku HedTH)
ChopMHPOBAaHHOCTH YMEHHIT BBISBIISATh:

XapaKTEpHBIC IIPU3HAKU W B3aUMOCBA3b H3YYCHHBIX HOHXTHﬁ, NPUMEHATL COOTBETCTBYIOIIUE TIOHATHSA NPU OIKMCAaHUUN

CTPOCHHUS U CBOICTB HEOPTraHUYECKUX U OPTaHHUYECKHX BEIIECTB U UX MPEBPAILCHUH

B3aWMOCBSI3b XUMUYCCKUX 3HAHUH C MOHATHUAMU U TIPEACTABJICHUSAMU APYTUX IIPEAMETOB IS 60Jiee 0CO3HAHHOTO TOHUMAHHUS

¥ OOBSCHEHUsI CYITHOCTH MaTepUaIbHOTO €ANHCTBA MHUpPa
C¢hopMHPOBaHHOCTH YMEHHS HCIIOIB30BATh!

HaAaNMCHOBaHUA XUMHUYCCKHUX COeI[I/IHeHI/Iﬁ MEXAYHAPOAHOI'O COr03a Teope’rnqecxofz’l n HpI/IKIIaI[HOI\//I XUMHHU U TPUBHUAJILHBIC
Ha3BaHUs BEIIECTB, OTHOCALINXCS K U3yIE€HHBIM KJIaCCaM OPraHMYCCKUX W HEOPTaHUYCCKUX COeI[I/IHeHI/Iﬁ
XUMHYECKYIO CHUMBOJMKY JJIsI COCTAaBJICHUA q)OpMyII HEOPraHN4YCCKUX BCEHIECTB, MOJICKYJSIPHBIX W CTPYKTYPHBIX

(pa3BEPHYTHIX, COKPAIEHHBIX M CKEIIETHBIX) ()OPMYII OPraHHIECKHX BEIIECTB

ChopMHPOBaHHOCTH YMEHHS KIIACCU(DUINPOBATH:

4.1

HEOPraHNM4CCKHE BCIICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTL OCHOBaHHA U KPUTEPUH 1A Knaccmbmcaunn H3Y4YaCMbIX XUMHYCCKUX

00BEKTOB

42

OpraHMYeCKHe BEIIECTBA, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHMS M KPUTCPHH UIS KIACCH(UKALMK H3ydaeMbIX XMMHYECKHX

00BEKTOB

43

10 Pa3IMYHBIM TPH3HAKAM (WHCIy M COCTaBY PEarHpyIOIIUX BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, W3MEHEHHIO CTEHeHei

OKHCIIEHHS 3IEMEHTOB, 00PaTUMOCTH PEAKIMH, YIACTHIO KaTAIU3aTopa)

ChopMHUPOBaHHOCTh YMEHUS XapaKTePU30BaTh HICKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM M BO30Y)KAEHHOM COCTOSHHHU) U
HMOHOB XMMHYECKUX 371eMeHTOB 1 — 4 nepuonos [lepronnueckoii cuctemsr [I.11. MenneneeBa u ux BaJCHTHbIE BO3MOXKHOCTH,

HCIIOJIBb3Ys IIOHATHSA S-, y2a d-BJ’IeKTpOHHBIC op6m‘aJm, OHEPreTUICCKUE YPOBHU

ChopMHEPOBaHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB XUMUUYECKUX JJIEMEHTOB U 00pa3yeMbIX UMU

COeIUHEHHI [0 MePHOAaM U IPpyIIaM

ChopMHPOBaHHOCTh YMEHHS COCTABIATH YPAaBHECHUS] XUMUUECKHX PEAKIHil U PaCKPHIBATh UX CYIIHOCTb:

7.1

OKHCIHUTCIbHO-BOCCTAHOBUTECIIBHBIX peaxunﬁ TIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOTO OanaHca 3THX peaKuHﬁ
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7.2

YpaBHCHUA peal(unﬁ PA3JINYHBIX TUIIOB; MOJIHBIC U COKpaH.IéHHLIC YpaBHEHUA peaKuHﬁ HOHHOT'O 06MeHa, y4uTbIBasg yCJIOBUA,
IPU KOTOPBIX 3THU PEAKIUU UAYT A0 KOHLIA

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4

peaKLuii THAPOIIN3a, PeaKLUi KOMILIEKCO00pa3oBaHus (Ha PUMEPE THIPOKCOKOMILIEKCOB LIMHKA U AIIFOMUHUS)
CdopMHUPOBAHHOCTb YMECHHS MOATBEPKAATH:

Ha KOHKPETHBIX IMPUMEpaxX XapaKTep 3aBUCUMOCTH peaKHI/IOHHOfI CITOCOOHOCTH OpPraHu4YeCKux COCTMHEHUHN OT KpPaTHOCTH U
THINA KOBAJICHTHOH CBs3U ((7' u TE'CBSISI/I), B3aMMHOI'O0 BJIMAHHA aTOMOB W TIPYIIl aTOMOB B MOJIEKYJIaX, a TarKxXe OT

0COOEHHOCTEH pean3aluy pa3InYHbIX MEXaHU3MOB IIPOTEKAHUS PeaKLMid

XapaKTEPHbIE XUMUYCCKUE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aIlIUCAMU ypaBHeHnﬁ XUMHUYCCKHUX

peakuuit

ChopMHPOBaHHOCTh YMEHHUS XapaKTepHU30BaTh COCTAB U BayKHEHINNE CBOIICTBA BELIECTB, IIPUHAIEKAMUX K ONPEASIEHHBIM
KJ1accaM H IPYIIaM COCAMHEHHMIT (IIPOCThIE BELIECTBA, OKCHIbI, THAPOKCHIbI, COJIH; YTIIEBOAOPO/IBI, IPOCThIC S)HUPHI, CITUPTHI,

(heHoIBI, aNbIET U Ibl, KETOHBI, KAPOOHOBBIE KUCIOTBI, CIIOKHBIE d(HPBI, KUPHI, YTIICBO/IbI, AaMUHBI, AMUHOKUCIIOTHI, OCITIKH)

Cq]OpMI/IpOBaHHOCTB YMEHHUS TPOBOIUTH pacqé’rm 0 XUMHUYCCKUM q]OpMyJ'IﬁM U YpaBHCHHUSAM XHUMHYCCKUX peaKL[I/Iﬁ C

HMCII0JIb30BAHUEM (1)14314'-[601(]4)& BCIIMYUH:

MacCChbI (O6'béMa, KOJIMYCCTBA BCH_ICCTBH) NPOAYKTa pE€aKkiuu, €CJIM OAHO M3 HMCXOOHBIX BEIIECCTB NAaHO B BHUAC pacTBOpa C

omnpeneIEHHOI MacCOBOM 10NIel pacCTBOPEHHOTO BELIECTBA MM JAHO B H30bITKE (MMEET IIPUMECH)
MaccoBOH MM 00BEMHOM JI0JIH, BEIXOJA IPOILYKTa PEaKIINK
TEIJIOBOro 3 eKra peakiuii

00BEMHBIX OTHOILIEHHI I'a30B

10.5

10 HaXOXXACHUIO XUMUYIECKOU Cl)OpMyIII)I BEOIECTBa

11

12

13

Bnaneﬁne CHUCTEMOM 3HaHHH O METOAAaX HAYYHOIr'O IMO3HAHUA SIBIICHUI TPUPOJBI, UCTIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaX U
YMEHUE NPUMEHATH 3TH 3HAHUSA IIPU DKCIIEPUMEHTAIIBHOM HCCJIIEAOBAHUU BEIIECTB U I OOBSCHEHUS] XUMHUYECKUX ﬂBJ’[eHMﬁ,

HUMEIIIUX MECTO B IPUPOIE, HpaKTH‘IeCKOﬁ JACATCIIBHOCTH Y€JIOBCKA U B HOBCCHHGBHOﬁ KU3HHU

C(bOpMPIpOBaHHOCTB YMEHUS TIPUMEHATH (PICHOJ'II)30B&TI>) 3HaHUS O COCTaBE M CBOMCTBAX BCOICCTB JJIA 3KCHCpPIMeHTaJ'II;H0ﬁ
TIPOBEPKU TUITIOTE3 OTHOCUTEIIBHO BaKOHOMepHOCTCﬁ MIPOTECKAaHUA XUMHUYECKUX peaKLII/Iﬁ 1 IPOrHO3UPOBAHUA BO3MOXKHOCTEH WX
OCYILIECTBJICHUS, CUCTCMHBIC XUMHYCCKHUEC 3HAHUA  JJIA OOBSICHEHUSI U TIPOTrHO3UPOBAHUSL HBHBHI/Iﬁ, HUMCIOIIUX

€CTECTBEHHOHAYUHYIO IIPHPOY; UL IPUHATHS IPAMOTHBIX PEeLIeHHI IPoOIeM B CUTYalLHsX, CBSI3aHHBIX C XUMUEH

ChopMHPOBAaHHOCTh YMEHUS IUIAHHPOBATh M IIPOBOJUTH XHMHYECKHH OKCIIEPUMEHT (TIOTydeHHe M H3ydeHHEe CBOHCTB
HEOPraHM4YeCKUX M OPraHMYECKHX BEIIECTB, KA4YECTBCHHBIC pPEAaKIMH YIJIEBOJOPOJIOB PA3IMYHBIX KIACCOB N
KHUCJIOPOACO/IEPKAIINX OPIraHUYECKUX BEIIECTB, PEIICHHE SKCIEPHMEHTAIBHBIX 3a/1a4 110 PACIO3HABAHUIO HEOPraHHYECKUX U
OpPTaHUYECKHUX BEUIECTB) C COOJIOICHUEM MPABHJI 0€30IacHOr0 00paIleHus C BEHIECTBAMU U J1JaOOpaTOPHBIM 000PY/I0BaHHUEM;
(hopMyIHPOBATh LIENHM HCCIETOBAHUS; NPEACTABIATh B PasIMYHON (hopMe pe3yibTaThl dKCHEepUMEHTa, aHAIM3HPOBaTh U

OLICHUBATh UX JOCTOBEPHOCTH

14

15

CdhopMIPOBaHHOCTb YMEHHSI OCYILIECTBIIATh LEICHANPABICHHBIA MOUCK XMMUYECKOH HMH(OPMAIMK B Pa3iHYHBIX HCTOYHHMKAX
(Haygnas W ydeOHO-HaydHas JIIMTEpaTypa, CpPEACTBA MaccoBOH WH(pOpMamuu, cerb VIHTepHET M Apyrue), KpHTUYECKH
AHATM3MPOBATh XMMUYECKYIO MH(OpMAIHIO, repepadaThiBaTh €€ W HCIIONB30BAaTh B COOTBETCTBHH C ITOCTABICHHOH ydeOHOM

3amaveit

CopMHUpOBaHHOCTh yMEHHS IIPOTHO3HMPOBATH, AHAJIM3UPOBATH M OLEHHBATH HH(MOPMAIMIO C MO3ULUH OSKOJIOTHYCCKOH
0€301MaCHOCTH TIOCITEJICTBHH OBITOBOM M TIPOM3BOICTBEHHOH IEATENFHOCTH HENOBEKa, CBA3aHHOI C IepepabOTKOIl BEIIECTB;
chOpMUPOBAaHHOCTh YMEHMI OCO3HABAaTh OMACHOCTH BO3JCICTBUS HA KUBBIC OPTaHM3MBI ONPEACIEHHBIX BEIIECTB, MOHHMAs
CMBICT TIOKa3aTelsl IpelelbHOM [OMYyCTHMOH KOHIIGHTpalUM, U MHOSICHATh HAa MpHMepax CHIOCOOBl YMEHBIICHHS MU

MPEIOTBPAILEHHS UX BPEHOTO BO3/ICHCTBHUSI Ha OPTaHU3M YeJIOBEKa
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NEPEYEHDB 3JIEMEHTOB COJEPXAHNS, IIPOBEPSIEMBIX HA EI'D 110 XUMHUHU

Kox IIpoBepsieMblii 371eMeHT coiepKRaAHUS
1 TeopeTnueckue OCHOBBI XUMHU
Crpoenne BemectBa. CoBpeMeHHass MOJIENb CTpOeHUs aToMa. PacnpeneneHue 3JIEKTPOHOB II0 JHEPIETUUECKUM YPOBHSM.
11 Kraccndurauus xumnuaeckux 31eMeHToB. OCOOCHHOCTH CTPOCHHS SHEPIEeTHYECKUX YPOBHEH aTOMOB (S-, P-, d-amemenToB). OcHOBHOE
1 BO30YKIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAsI KOHGHUTypaIus aToMa. BaneHTHbIe 271K TpOHBI
Ilepuonnueckass cuctema xumudeckux osyemeHtoB J[.M. MenneneeBa. ®Pusnueckuit cmbicn Ilepuoandeckoro 3axona JI.M.
12 Menneneea. IIpuumHBI M 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB JJIEMEHTOB H HX COCJWHEHHI IO INepHoJaM H TPYIIaM.
3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSMHEHHH, BRICIINX OKCHOB U THAPOKCHIOB
13 BaseHTHOCTB. DIeKTPOOTPHIATeIbHOCTD. CTEIeHb OKHUCIICHHS
Bupsl xuMudeckoil cBs3U (KOBaJICHTHAs, HOHHAS, METaJUTMYeCcKas, BOJOPOAHAsT) M MEXaHH3MBI € 00pa3oBaHusI. MexXMONeKyIsIpHbIE
14 B3aHMOJEHCTBUS. BemmecTBa MOIEKYISPHOTO M HEMOIEKYISIPHOTO CTPOCHHS. THIBI KPHCTAUIMYECKHX PEMIETOK. 3aBHCHMOCTH
CBOIICTBA BEIIECTB OT THIA KPUCTAJUINIECKOH pemIETKH
15 Xumudeckast peaknus. Knaccupukanust XUMUYECKUX peakinii B HEOPraHUIeCKOH M OPraHM4IecKOH XMMHUH. 3aKOH COXPAHEHHS MacChl
BEIECTB
16 CKOpOCTh peakiuy, e€ 3aBHCHMOCTh OT Pa3INYHEIX (hJaKTOPOB
1.7 TemnoBsle 3¢ pexTsl XUMUIECKHX peakiuil. TepMoxumuaeckue ypaBHEHUS
18 OOpaTumble peakuuu. XUMHYeckoe paBHOBeche. DakTOpbl, BIMSIOIIME HAa COCTOSIHUE XMMHYeckoro paBHoBecus. Ilpuxumm Jle
IaTense
19 Dnekrponutuueckas auccoruarys. CuiibHble U ciaadble 31eKTpoiauThl. Cpeaa BOIHBIX PacTBOPOB BELIECTB: KHCJas, HEUTpalbHAas,
menoyHast. CTeneHp Aucconuanyu. Peaknuyu HoHHOro oOMeHa
1.10 T'unponus coneii. MonHoe npousBenenue Bojsl. Bogopoansiit nokasarens (pH) pactBopa
111 Crioco0Bb! BBIpaXKEHUsI KOHIIEHTPALUK PaCTBOPOB: MaccoBas J0Js1 PaCTBOPEHHOTO BEILECTBA, MOJIIPHAs KOHILEHTpalus. HackimenHsle
1 HEHACBIIIEHHbIE PACTBOPBI, PACTBOPHUMOCTS. KpHcTamnoruapaTsl
112 OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakuud. IloBeeHHe BellecTB B CpefaX C pasHbIM 3HaueHueM PH. Merombl 27E€KTPOHHOrO
GanaHca
1.13 DJEeKTPOIIM3 PACTBOPOB M PACILIIABOB COJIEH
2 OCHOBBI HEOPraHUYECKOW XUMUH
21 Krnaccuduxarms HeopraHn4ecKHX coefnHeHni. HoMeHkaTypa HeopraHH4ecKux BelecTB
29 XUMHYECKHE CBOMCTBA BaKHEHIINX METAUIOB (HATPHWM, KaJHii, KaJblLMii, MarHUi, aJIOMHHHUH, [IUHK, XPOM, JKEJe30, MeIb) U HX
coenuHeHNH. OOLIHe CIIOCOOB! TOTyYeHHsT METaJlIOB
23 XHUMHYECKHEe CBOWCTBA BaKHEWIIMX HEMETAJUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa, yrimepoma M KpPeMHHS) W UX COSIUHEHHI
(OKCHIOB, KHCIIOPOZCOASPIKAIINX KHCIIOT, BOLOPOIHBIX COSIHHEHHIA)
24 I'eHeTnueckast CBSI3b HEOPTAaHMUECKHX BEIIECTB, IIPUHAUISKAMINX K PA3JIMIHBIM KJIaccaM
2.5 #H##Par###l nerTnrKanysI HeOPraHNIECKUX coequHeHNH. KadecTBeHHbIE peakiy Ha HeOPraHHIECKHe BEIeCTBA U HOHbI
3 OCHOBBI OPraHMYECKOH XUMHU
OCHOBHBIE TOJIO)KEHHSI TEOPUM XHMMHYECKOTO CTPOEHMs OpraHM4Yeckux coeaumHenuid A.M. BytiepoBa. YriaepoxmHslii ckener
3.1 OpraHN4YecKoil MoJeKyibl. KpaTHOCT XUMUUECKOH CBSI3U. S- M P-CBsI3H. SP3-, SP2-, SP-ruOpuan3anuu opOUTaIeil aTOMOB yriepona.
3aBUCHMOCTE CBOICTB BEIIECTB OT XHMUIECKOTO CTPOEHHMs MoJieKy1. I'omornoru. I'oMonornaeckuii psix. Vizomepust 1 H30Mephl
3.2 IMonsTHe 0 QyHKIMOHATEHOM Tpyme. OpHeHTaMOHHBIE Y(Q(MEKTH 3aMecTHTENeH
33 IpencraBieHne O KilaccH(UKAIMM OPraHUYECKHX BeliecTB. HOMEHKIaTypa OpraHMYeCKHX COCIMHEHHH (CHCTeMaTHyecKas) H
TPUBHAIbHBIC HA3BaHUS BOXKHEHIINX TIPEACTaBUTENEH KIIaCCOB OPTaHIMIECKHX BEIIECTB
34 CBo0OOJHOpaIVKaIbHBIA M HOHHBIA MeXaHu3Mbl peakuuu. [loHsTtne o Hykieodune u snekrpoduie. IpaBuino MapkoBHUKOBA.
IMpasuino 3aiinesa
Ankansl. XUMHYECKHE CBOICTBA alIKaHOB: TaJIOTEHHPOBAHHE, JETUAPUPOBAHIE, TEPMUUECKOE PA3IOKEHUE, KPeKHHT, H30MEepH3allis,
35 ropenue. [lomyuenue ankanoB. lluknoankanel. Cnenuduka CBOMCTB NMKIOAJKAHOB C MajbIM pa3MepoM IMKIa. Peakumu
MIPUCOCIVHEHNS ¥ PaJIUKaIbHOTO 3aMEICHHS
36 Ankensl. XHMHYECKHE CBOICTBA: pEaKIUH IPHCOSAMHEHMS (TaJOTCHHPOBAHHE, THIPUPOBAHHE, TUAPOraJIOreHUPOBAHUE,
THAPATALHs ), TOPEHHSI, OKUCIIEHUS U OJIMMepH3auny. [IpoMbInIIeHHbIe U Ta00paTOPHBIE CIIOCOOBI TOTYyYEHHUS ATKCHOB
37 Ankanuensl. XUMHYECKHE CBOICTBA aJIKaJHEHOB: PEaKIWH IPHCOCAWHEHMS (THAPHPOBAHME, TaJOTCHHPOBAHHE), TOPEHHS U
nonuMepu3anuy. [lorydenne ankaaueHoB
38 Ankusbl. XHMMHYECKHE CBOMCTBA: PEaKIUK IPUCOCAUHEHUS (TaIOTeHUPOBAHKE, THAPHPOBAHNE, THAPATALHS, THAPOTaJOreHUPOBAHIE)

KaK CII0cO0 MONy4eHHs IOIMMEPOB H APYTHX IOIEC3HBIX HPOAYKTOB. Peakium 3amemieHus. 'openHue ameTuiieHa Kak HCTOYHHK
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BBICOKOTEMIIEPATYPHOT'O IIJIAaMEHU JUJI CBAPKU U PE3KU METAIIIOB. HpI/IMeHCHHe alCTUICHA

ApeHLI. XUMHYECKHe CBOWCTBa OcH30Ja: peakuuun BHCKTpO(bI/IHI:HOFO 3aMClICHUsA, TIPUCOCAUHCHUA (mz[puposaﬂne,

3.9 ranorenrposanue). Peaknus ropenns. OcoOEHHOCTH XUMUYECKUX CBOICTB Tomyouna. [Tomyuenue 6en3ona. OcOOEHHOCTH XUMHIECKUX
cBoiictB ctupona. [Tomumepusanus ctupona. CriocoObI OTydIeHns U MPUMEHEHUE apOMaTHIECKHIX YIIeBOAOPOIOB
Cruptsl. [IpenenbHble OJHOATOMHBIC CHMPTHL. XMMHYECKUE CBOWMCTBA: B3aUMOJCHCTBHE C HATPUEM KaK CIOCOO yCTaHOBIICHUS

310 HaIW4Us. THIPOKCOTPYIIBI, C TaJOTCHOBOAOPOJAMH KakK CHOCOO MONyYeHUs pacTBOPHTENeH, BHYTpU- H MEXKMOJIEKYIsIpHas
neruapatamus. Peakunust ropenus. IlomydeHue sTaHoma: peakiusi OpOXKEHHs TVIIOKO3BI, TMApATAlUs JTUIICHA. ODTHICHITIHKONb U
TIMIEPUH KaK IPeACTaBUTENIN NPeeIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11 ®denon. Xumuueckue cBoiicTBa (GpeHoma (peakiiu ¢ HaTphueM, THAPOKCHAOM Hatpus, OpomoM). Ilomydenne ¢penona
Anpaernnpl. XUMHYECKUE CBOHCTBA MpeENbHBIX albIETU0B: THIPUPOBAHHE; KAaUeCTBCHHBIE PEaKIHH Ha KapOOHMIBHYIO TPYIITY

3.12 (peakmust «cepeOpsHOTO 3epkanay, BzaumojelcTsue ¢ ruapokcunoMm mean (Il). Ilomydenne mpenensHBIX aubAErHAOB: OKHCIICHHE
CIMPTOB, THAPATALVS alleTHIeHA. AIIETOH KaK PEICTaBUTeNb KeTOHOB. OCOOCHHOCTH PeaKIN OKUCICHHUS alleTOHA
KapOoHoBble KHCIOTBL. XUMHYECKHE CBOMCTBA MpEJENbHBIX ONHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHYECKHX

3.13 CBOICTB MypaBbUHOW KHCIOTHL. IlomydeHHe MHpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJICHHE alKaHOB, AlKEHOB,
HEePBUYHBIX CIIMPTOB, alIbAETHAOB. BhicIne npe/ienbHble U HelpeaeabHble KapOOHOBbIE KUCIIOTHI
Croxusle 2¢upsl U xkupbl. CIocoOB! MONTydeHUs! CIOKHEIX d¢(upoB. OGpaTUMOCTh peakiuy dTepuduKanuy. [IpuMeHeHne CI0KHBIX

314 9(UpOB B NMUIIEBOIl U Map(PrOMepHOH MPOMBIIIIEHHOCTH. JKUPBI Kak CIOXKHBIE d(GUPHI TIINIEPHHA U BBICIIHX KapOOHOBBIX KUCIOT.
XUMHYECKHE CBOMCTBA >KUPOB: THIPUPOBAHHE, OKHCJIEHHE. ['MAPONIM3, MIM OMBUICHHE, >KUPOB KaK CHOCOO IMPOMBILIUIEHHOTO
MOJTyYIEHHUS] COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBIIA KaK COJU BBICHIMX KAPOOHOBBIX KHCIOT
XuMHYECKUE CBOMCTBA INIIOKO3bI: PEAKIIMHU C Y4aCTHEM CIMPTOBBIX U ajlbJIETHIHON IPYIIIT M MOJIOYHOKHUCII0e Opoxenue. [Ipumenenne
IJIOKO3bI, €€ 3HAYCHHE B IKU3HEIEATEIBHOCTH oOpraHu3Ma. Jlucaxapuasl: caxaposa, MaibTo3a. BoccraHaBimparomme u

315 HEBOCCTAHABJIMBAMOIME Jucaxapuibl. ['uaponns mucaxapumos. Ilommcaxapuipl: kpaxman, niukoreH. CTpoeHHE MakpOMOJIEKYJ
KpaxMmaJa, IJIMKOTeHa W IeJuTiono3sl. dusudeckue CBOICTBA KpaxMmala M IIEJUII0NI03bl. XUMHUYECKHe CBOWCTBA Kpaxmala: THAPOJIN3,
Ka4yeCTBEHHAs] peaklus C MOJAOM. XHMHYECKHE CBOMCTBa LEJUIIONO3BL T'MAPOJIH3, MONydeHHue >(PHpOB LEe/UI0ON03bl. [loHATHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK)
AMUHBL. AMHHBI KaK OpPraHHYeCKHEe OCHOBAHMS: PEaKIMH C BOJOH, KHCIOTaMH, Peaklys TOpeHHs. AHWIMH Kak IpeICTaBUTENb

3.16 apOMaTHYECKHX aMHHOB. XMMHYECKHE CBOWCTBA aHWIMHA: B3aHMOJCHCTBIE C KHCIOTaMU, OPOMHON BOJIOMH, okucieHue. [lomydeHue
aMHHOB aJIKWIMPOBAHMEM aMMHUAKa H BOCCTAHOBJICHHEM HHUTPOIPOU3BOAHBIX YIJICBOAOPOAOB

317 AMHIHOKHUCIIOTHL U OeNKH. AMHHOKHCIIOTH! Kak aM(OTepHbIe OpraHndeckue coequHeHus. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yronye
Oenku. XuMuueckue cBoicTBa OEIKOB: THAPOIN3, ICHATypalus, Ka4eCTBEHHbIC (LIBETHbIE) PEaKIMH Ha OeIKH

318 CTpoeHHE U CTPYKTypa IOJIUMEpPOB. 3aBUCHMOCTH CBOMCTB IIOJIIMEPOB OT CTPOCHHS MOJIEKyJd. OCHOBHBEIE CIIOCOOBI IONYYEHUS
BBICOKOMOJIEKYJIIPHBIX COSUHEHHHN: PeakIiy OIMMEPH3aluy ¥ IOIHKOHeH camu. Kitaccupukanus BOJIOKOH

319 #H##Par###l nenTnuKanys OpraHIYecKiX CoeJUHEeHH. Pelenne sxcriepuMeHTaIbHBIX 33124 Ha Paclio3HaBaHHE OPTaHUUECKIX
BEIECTB

3.20 I'eneTnueckast CBSI3b MEX/IY KJIACCAMU OPTaHHIECKHUX COCIMHEHUH

4 XuMUS 1 )KU3Hb

a1 Xumusi B TOBCeIHEBHOM sxu3HU. [IpaBmia Ge30macHOil pabOTBI C €AKMMHM, OPIOYMMH M TOKCHYHBIMH BEIECTBAMH, CPEICTBAMH
OBITOBOI XUMHH

42 Xumus u 310poBbe. XUMHS B MEULIMHE. XUMUS U CENBCKOE XO3SIMCTBO. XUMUS B IPOMBIIIUICHHOCTH. XUMHUS M SHEPreTHKA: IPUPOIHBINA
1 TIOMYTHBIN He(TSHOM ra3bl, MX COCTAaB U UCHoib30Banne. CoctaB He(TH U €€ mepepaboTka (MPUPOIHBIE HCTOYHHKH YTIICBOIOPOIOB)

43 XuMust ¥ 9K0oNIorHs. XMMUYECKOe 3arps3HEHHE OKpYKaloleil cpefbl u ero mociaeactsus. OxpaHa rugpocgepsl, MouBbl, aTMOCHEpEI,
¢utopsI U (hayHBI OT XUMHYECKOTO 3arpsi3HeHus. [IpoOieMa 0TX00B 1 MOOOYHBIX MPOLYKTOB. AJIBTEPHATUBHBIC HCTOYHUKH SHEPTHUH
OO61mine npeICcTaBICHNs O MPOMBIIUICHHBIX CIOCO0aX MOIyYSHHS! XUMUYECKUX BEIIECTB (Ha MpUMepe MPOM3BOACTBA aMMHAKa, CEPHOI

44 kucnotel). UépHas u uBetHast MetawTyprus. CTEKIIO M CHIIMKaTHAs POMBIILICHHOCTh. [IpoMbInuieHHast opranndeckast Xumusi. Chipbé
JUISL OPTaHMIECKOH IIPOMBIIIICHHOCTH

5 ###HPar### Tunbl pacu€THBIX 33124

51 ###Par###Pacu€rel Macchl BelecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJHOTO U3
Y4YaCTBYIOIIHX B PEAKIIIN BELICCTB

52 ##H#Par###Pacuérel TeruioBoro 3¢ dexra peakun

53 ###Par###Pacu€rel 00bEMHBIX OTHOLICHUI Ta30B IPH XUMHYECKUX PEAKIIHIX

54 #i#Par###Pacuérel Maccsl (00bEMa, KOMMYECTBA BEIECTBA) MPOIYKTOB PEAKIINH, €CIIH OTHO U3 BEIECTB JaHO B H30BITKE (MMEeT
TIPUMECH)

55 #H##Par###Pacuérel MaccoBOIl MM 00BEMHOI 10N BEIXOJA MIPOIYKTA PEAKIIUH OT TEOPETUIECKH BO3MOXKHOTO

56 #H#Par###Pacuérel Maccsl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CITH OJJHO U3 BEIIECTB JAaHO B BUJIE PACTBOpA C

onpe/eNEHHON MacCoBOM JoMeit pacTBOPEHHOTO BeleCTBa
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5.7

#H##Par###Pacd€Thl ¢ HCIIOIb30BaHUEM MOHATHI «MACCOBast JOII», «MOSIPHAst KOHIICHTPALHSD, «PACTBOPHMOCTHY

5.8

#H##Par###Haxoxenre MoneKyIsIpHOl GOpMyIIb OPraHHYECKOTO BEIIECTBA 110 €r0 INIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB,

BXOOAMIMX B €0 COCTaB, UIIX IO MIPOAYKTa CrOpaHUA
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YYEBHO-METO/JMYECKOE OBECIHEYEHUE OBPA30OBATEJIbHOI'O INIPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JUISA YYEHUKA

» Xumus; 11 knace. yrnyonennoe obyuenne Epemun B.B., Kyssmenko H.E., Jlpo3noB A.A., u ap.; nox penakimeii Jlynuna B.B.
O0111ecTBO ¢ OrpaHHYEHHOI 0TBETCTBEHHOCTHIO «JPODAY; Akunonepaoe obiecto «M3narensctBo «IIpocBenieHney»

Xumus 11 knace, yray6nennoe o0ydenue ["abpuensa

METOJUYECKHUE MATEPUAJIbI AJI51 YUUTEJISA
HH(bopMaIOHHO-METOJUIEeCKOe IIHCEMO

00 0COOEHHOCTSIX MpeofaBaHus y4eOHOT0 IpeaMeTa « XuMHUD)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://resh.edu.ru/subject/29/
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