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MHNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma o XUMHH Ha YPOBHE CPEHET0 001Iero oopazoBaHus paspaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanum B Poccuiickoit
Oenepanun», TpeOOBaHMW K pe3yiabTaTaM OCBOCHUS (efepaibHONH  00pa3oBaTEILHOM
nporpaMmbl cpeanero oobuiero odpaszoBanua(P@OIl COO), npencraBieHHbIXx B PenepanbHOM
rocygapctBeHHOM obOpasoBarenbHoM crangapre COO, ¢ yuérom Konmeniuu mnpenoaBaHus
yueOHOTrO TpeaMera «XUMHs» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit dexepanumu,
peann3yoIX 0CHOBHBIE 00pa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKeHUH «CTpaTerun
pa3BUTHS BOocUTaHuA B Poccuiickon
Oenepaunn Ha nepuoa 10 2025 roga» (Pacnopsoxenue Ipasurenscta PO ot 29.05. 2015 Ne
996 - p.).

XuMHUs Ha YpOBHE YriyONEHHOTO W3YYECHHs 3aHMMaeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanusa yvammxcsa 10-11 «imaccoB. WM3yuenue mnpenamera,
peamm3zyemMoe B YCIOBUAX IU(GGEpEHIIMPOBAHHOTO, TNPO(GUIBHOTO OOy4YeHHUs, MPHU3BAHO
obecrieunTh 00IIE00pa30BaTENbHYI0O U OOMIEKYIbTYPHYIO MOJTOTOBKY BBIIYCKHUKOB MIKOJIBI,
HEOOXOUMYIO JUTS QIalTAIIMA UX K OBICTPO MEHSIOIIUMCS YCIOBUSM JKH3HU B COIUYME, a TAKKE
JUIS TIPOJIOJDKEHUSI OOy4eHHs] B OpraHu3alusx Mpo¢ecCHOHANIbHOIO 00pa3oBaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPHUTETHBIX JUCIUTUINH.

B mnporpamMe mo XMMHM Ha3HaYeHHE TMpenMera «XHUMHs» IOJydaeT TOIpOOHYIO
UHTEPOPETAMIO B COOTBETCTBHMM C OCHOBomosararomumu nonoxenusmu OI'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHUSs, PE3YJIbTaTOB 00YYCHHS M TPEOOBAHHI K YPOBHIO
MOATOTOBKU BBIITYCKHUKOB.
CBH1eTEIbCTBOMTOMYSBIISIOTCSCIIE IYIOIIMEBBITIONHAEMbICTIPOT PAMMOUITOXUMHUU () YHKITUH:

*  HH()OPMAIIMOHHO-METOJWYECKas, pealu3alus KOTOPOH OOecrnevYnBacT IOTyYCHHE
MPEJICTABJICHHS O IEJAX, COACPKAHHMH, OOLIEH CTpaTernu OOYYCHHS, BOCIUTAHUS U
pa3BHUTHS OOYYAKOIIMXCS CPEJACTBAMH IPEIMETa, H3y4aeMOro B paMKax KOHKPETHOI'O
npohus;

*  OpraHU3alHMOHHO-TUTAHUPYIOIIAs, KoTOpas IpeycMaTpuBaeT omnpeeiicHue:
MPUHIMIIOB  CTPYKTYPUPOBAHUS M  IOCJICIOBATEILHOCTH HW3YydeHHUS  y4eOHOTO
MaTepHaia, KOJMYECTBEHHBIX M KAa4eCTBCHHBIX €r0 XapaKTePUCTHK; IOJIXOJ0B K
(OPMHPOBAHMIO COJICPIKATCIIBHOM OCHOBBI KOHTPOJII M OLICHKH OOpa3oBaTelIbHBIX
JOCTIDKEHUH OOYyYaromuxcsi B paMKax HMTOTOBOW arrecTanud B (QopMe €IUHOTO
rOCyJapCTBEHHOTO 3K3aMEHA 110 XUMUHU.

[Iporpamma jyist yriryOJIEHHOTO U3YUCHUS] XUMHH:

*  YCTaHABIIMBACT WHBAPUAHTHOE MPEAMETHOE COJCpIKaHKE, 00s3aTeIbHOC ISl U3yUCHHUSI
B paMKax OTHENbHBIX mpodumieil, mperaycMaTpuBaeT  paclpeleieHne U
CTPYKTYpUPOBAaHHE €T0 MO KiaccaM, OCHOBHBIM COJIEP)KATENbHBIM JTUHUSAM/pa3aenam
Kypca;

* 1a€T MpUMEpPHOE pacmpesesieHne yieOHOTO BpeMEHHU, PEKOMEHIYEMOTo Uil U3y4eHUs
OTIEIbHBIX TEM;

* MpeanaraeT MPUMEPHYIO TOCIEA0BATEIbHOCTh H3Y4YeHHUS Y4YeOHOTO MaTepuana C
y4€TOM JIOTUKH MMOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBSI3EH;

* 1aéT METOJMYECKYI0 HMHTEpIpeTaluio IeJded u 3aJad H3ydyeHHs TMpeaMeTra Ha
yrayOI€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHETO



oOmiero 0oO6pa3oBaHus, COACPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHONM MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATENbHBIX JCHCTBUI OOYYaIOUIETOCs IO OCBOCHUIO COJEPIKAHHS
npeaMera.

[lo BcemM Ha3BaHHBIM MO3MLHUAM B [POrpaMMe€ [0 XHUMHUU HPEITyCMOTpPEHA
IIPEEMCTBEHHOCTh C OOy4eHMEM XHMHMM Ha YpPOBHE OCHOBHOIro oOmiero oOpa3oBaHus. 3a
MpelenaMi  yCTaHOBJICHHOHW TpOrpaMMON 10 XUMHUHU  00s3aTeNbHON  (MHBApHAHTHOMN)
COCTABJISIONICH CoNepKaHus yUeOHOTO mpenMeTa « XUMHS» OCTa&TCsl BO3MOXKHOCTH BBIOOpa €ro
BApUATUBHOW COCTABJISIONIECH, KOTOpasi JOJKHA ONPENENAThCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiis o0ydeHusl.

B coorBerctBMM ¢ koHuentyaibHbiMH TosokeHUs MU DPI'OC COO o HazHaueHUU
MpeIMeToB 6a30BOr0 U yriIyOJIIEHHOTO ypoBHEHN B cucTeMe U dhepeHIIMPOBaHHOTO 00y4YeHUs Ha
YpOBHE cpesiHero oOriero o0pa3oBaHus XUMHS Ha YpPOBHE YIriyOJEHHOTO M3y4YeHHs HarpaBieH
Ha peajlu3alyi0 IPEEMCTBEHHOCTH C TMOCJIEIYIOIUM JTaloM MOJYyYeHHs] XUMHUYECKOTrO
oOpa3oBaHUS B paMKaxX M3y4EHHUS CIELHMAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKUX
JUCLMIUIMH B By3aX M OpraHU3alusiX CpeqHero npodeccuoHaibHOro 0opazoBanus. B 1ol cBsizu
U3y4YeHHE TpeaMeTra «XHUMHS» OPHEHTUPOBAHO MPEHMYIIECTBEHHO Ha pacllupeHue U
YIIIyOJICeHHEe TEOPETHYECKOWM W TPAKTUYECKOW TOATOTOBKM OOYYArONIMXCS, BBIOpABIINX
onpenenéHHbIi Mpoguiib 00ydeHHs], B TOM YHCJE C MEePCHEKTUBOMN MOCIEIYIOUIETO MOITy4eHuUs
XUMHUYECKOTO 00pa30BaHus B OpraHu3anusx MpodecCHoHaIbHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeboBanmii PI'OC COO k miIaHUpyeMBIM pe3yibTaTaM OCBOCHUS (eaepaibHOM
00pa3zoBaTeIbHON MPOTpaMMBI CpEIHEro OOIero oOpa3oBaHUs W3YYCHHE MPEAMETa «XHUMHS
OPHEHTHPOBAHO TAK)KE Ha pellieHue 3a]jau BOCIIUTAHUS ¥ COLMAIBHOTO Pa3BUTHUs 00yUaroOUIuXcs,
Ha (hOpMHUPOBAHHE Y HUX OOLICMHTEIUICKTYaIbHBIX YMEHUI, YMEHUI pallMOHAIN3ANN Y4eOHOTO
Tpyga W OOOOHIEHHBIX CHOCOOOB  JEATEIBHOCTH, HWMEIOUIUX  MEXIUCHUILUIMHAPHBIN,
HaAMpEeAMETHBIN XapakTep.

CocraBnsrolmiMu  peaMeTa «XUMHUA» Ha YPOBHE YIIYOJIEHHOTO H3YYEHHUS SBISIOTCS
yrayOnénnsle Kypchl — «Opranudeckas xumus» U «OOmas u HeopraHudeckas xumus». [Ipu
OTpe/IeNIeHUU MOJIX0J0B K OTOOpY M CTPYKTYPHOM OpraHM3alluu COJEpP>KaHUS ITHUX KypCOB B
porpaMMe 1Mo XUMUH 3a 0CHOBY MpHHATHI NoJiokeHuss GI'OC COO o pazmuuusax 6a30BOro u
yriayOIEHHOTO YPOBHEH U3y4eHHUs MIpeIMeTa.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumusi» u «OOmas v HeopraHuyeckas
XUMHS» COCTABIJISIET COBOKYIHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO U3y4eHHS MpeAMeTa. JTa CHUCTeMa 3HAHUU TMOJy4aeT OmpeAeNi€éHHOE TEOPETHUECKOe
JOTIONTHEHHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonbpIIMii  00BEM
¢dakronoruyeckoro mMatepuaina. Tak, Ha yriayOlI€HHOM ypOBHE M3y4deHHs MpeaMeTa obecreueHa
BO3MOKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHHs OO0bEMA 3HAHUM O XUMHUUYECKUX JJIEMEHTaX H
CBOMCTBaX UX COECJMHEHUN HA OCHOBE PACIIMPEHUS M YIIIyOJeHMs MPEJCTaBICHUH O CTPOEHHH
BEIIECTBA, XUMUYECKOH CBSI3U U 3aKOHOMEPHOCTSAX NMPOTEKAHUS PEeaKLUi, pacCMaTpUBAEMBbIX C
TOYKM 3pEHUSI XUMHUYECKOW KUHETUKU U TEPMOJUHAMUKHU. V3yueHne nepuon4eckoro 3akoHa u
[lepuoanyeckoit  cUCTEMbl ~ XMMHUYECKMX  JJIEMEHTOB  Oaszupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHMYECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. X UMUYECKasi CBA3b OOBSACHIETCS C
TOUKU 3PEHUS] HPHEPreTHUECKHX HM3MEHEHUH npu e€ oOpa3oBaHMM M DPa3pyIICHUH, a TaKXKe C
TOUKHA 3peHHs] MeXaHM3MOB e€¢ oOpa3zoBaHMs. V3yueHHe THUIOB peakIMid JIOTOJHACTCS



(dbopMHUpOBaHUEM MPEJCTABICHUI 00 3IEKTPOXUMHUYECKUX MIPOLECCaX U AIEKTPOIIM3€E PACILUIABOB
U PpacTBOpPOB BeEIIECTB. B Kypce OpraHM4ecKO XMMHUHU IIPU PACCMOTPEHUH PEAKLIMOHHOMN
CIIOCOOHOCTH COEAMHEHUH yJemsieTcs: 0co00e BHUMaHKUE BOIpocaM 00 IEKTPOHHBIX 3 (peKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKIU.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COAEP’KaHHE KypCOB XHMMH YIIIyOJIEHHOTO ypOBHS
W3yUYEHHs IS KJIAcCOB OMpeAeiEHHOro mnpodwis (TIaBHBIM 00pa3oM Ha MX CTIPYKTYpYy H
XapakTep JONOJHEHUH K oO0IIel cucTeMe NMpeAMETHBIX 3HAHMN) OKa3bIBAIOT BIMSHUE CMEXKHbIE
npeaMersl. Tak, Hampumep, B COJEp)KaHUU IpeaMeTa JUlsl KIAcCOB XHMHKO-(DHU3HMUECKOTo
npoduist OoJblIoe 3HaUYeHHE OyIyT MMETh 3JIEMEHTHl Y4eOHOTO MaTepHaja Mo OOLeld XUMHH.
IIpy u3ydeHun npeaMera B JAHHOM Cllydae akKLEHT OyAeT CJAelnaH Ha OOUIHOCTb METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHUH B XMMHUU U B (U3HKE: aTOMHOMOJIEKYJISIpHAs TEOpus
(MonekynsipHasi Teopusi B (HU3MKE), 3aKOHbl COXpPAHEHHs] MacChl M DSHEPIrUH, 3aKOHBI
TEPMOINHAMUKH, DJIEKTPOJIN3a, IPEACTABICHUS O CTPOEHUH BEIECTB U APYTOE.

B 10 e Bpemsi B cofepKaHUU TIpeAMETa ISl KJIACCOB XMMHUKOOMOJIOTHYECKOTO PO duIs
OO yIEeTbHBIA BeC OyJIeT MMETh OopraHuYeckas Xumusa. B aTom ciydae mpeaocTaBiisieTcst
BO3MOJKHOCTB JIJ1s1 00jiee 0OCTOSTENHFHOTO PACCMOTPEHUS XUMHYECKOW OpraHU3aliK KIETKA KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMSAT, K TPUMEPY, TaKHE CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JHUMUABI, OCNKH, YrieBOJIbI, HYKIIECMHOBBIE KHCIOTHI W Apyrue. Ilpm stom
3HaHUS O COCTAaBE M CBOWCTBAX MPEJCTaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CITy’KaT OCHOBOM /ISl U3yYEHHUSI CYIITHOCTH MPOIeCcCOB (POTOCUHTE3A, IbIXaHUsI, TTUIICBAPECHHMSL.

B mnnane ¢opmMupoBaHus OCHOB HaydyHOTO MHUPOBO33PEHHS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB [TO3HAHUS U ONBITA MPAKTUYECKOTO NMPUMEHEHHUSI HAyYHbIX 3HAaHUW U3Y4EHHE IIPEAMETa
«XUMHS» Ha YriayOJnEHHOM YpOBHE OCHOBAaHO Ha MEXKIIPEIMETHBIX CBS3AX C Y4eOHBIMU
IpeIMeTaMu, BXOJSIIMMHU B COCTaB MpeIMeTHBIX obnacTteil «EcTtecTBeHHO-HAyYHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.

[Ipn u3yueHun y4deOHOTO mpenMera «XUMHsD» Ha YriyOJ€HHOM YpOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO MW CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadveid
MEPBOCTENIEHHOM 3HAYUMOCTU SIBISiETCS (OPMHUPOBAHME OCHOB HAayKH XUMHUHU Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHHUs, IPAKTUUYECKOW JAESITEIIBHOCTH 4YeJIOBEKa M OJHOr0 H3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. Perienue 3Toi 3agauu Ha yriiyOoJEéHHOM ypOBHE M3YyuUEHUS
IpeaMeTa NpearoaraeT pean3alno TakuxX HeeH, Kak:

* (opmupoBaHue NPEICTABICHUN: O MaTEepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie ponu B 00ecleYeHNH YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, DHEPreTUYeCKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KYJIbTYphl YETIOBEKA, a TAaKXkKe IKOJIOTHUYeCKH 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON CpEAE;

* OCBOCHHME CHUCTEMBbl 3HAHUH, JEeKallMX B OCHOBE XHMHUUYECKOW COCTABIISIOLIECH
€CTeCTBEHHO-HAYyYHOW KapTUHBI MHpa: (PYyHIAMEHTAIbHBIX TOHATHH, 3aKOHOB U
TEOPUI XUMHUH, COBPEMEHHBIX MPEACTABICHHI O CTPOCHHM BEIIECTBA Ha Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHOMOJIEKYIISIPHOM, HAaJMOJIEKYJISIPHOM, 0
TEPMOAMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX



peakimii, 0 XUMUYE€CKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00 oOmmx
Hay4HBIX IPUHIMIIAX XUMUYECKOTO IIPOU3BOJICTBA;

* (¢dopMupoBaHue y OOYy4YalOIMXCS OCO3HAHHOTO MOHHUMAaHHs BOCTPEOOBAHHOCTHU
CHCTEMHBIX XHMHUYECKHUX 3HAHUH Ui OOBACHEHMSA KIIOUEBBIX HICH M mpobdiem
COBPEMEHHOM XUMUH, A1 OOBSICHEHUS M INPOTHO3UPOBAHUS SIBJICHUM, HMMEIOIIUX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAaMOTHOIO pelIeHUs] MpoOJIeM, CBSA3aHHBIX C
XUMUEH, IPOTHO3MPOBAHHUs, AHAIW3a W OLEHKM C NO3ULUUH OKOJOTHYECKOU
0€30MacHOCTH NOCIEACTBUNA ObITOBON M MPOU3BOJACTBEHHOM AEATEIBHOCTU YEIIOBEKA,
CBA3aHHOM C XHMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M MepepaboTKOM
BEILIECTB;

* yrayOneHue NpeICTaBICHUH O Hay4dHBIX METO/ax II03HAHUSA, HEOOXOJMMBIX s
MpUOOpPETEHNsI YMEHUI OPUEHTHPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, HWMEKOIIUX MECTO B IPUPOJE, B IPAKTHUYECKOW JCATEIBHOCTH W
ITOBCETHEBHOM KU3HH.

B mnane peanm3anmuym TEPBOOYEPEIHBIX BOCIMUTATCIBHBIX U Pa3BUBAIONINX () YHKIIHA
L[EJIOCTHOM CHUCTEMBI CpellHero oOImiero oOpa3oBaHUsl MpPU HM3YYEHUHU MpeaMeTa «XUMUus» Ha
yTIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAaKUE LIETTH U 3a]1a4H, KaK:

* BOCIHUTaHUE YOSXKJIEHHOCTH B TI03HABACMOCTH SBJICHUH MPHPOJBI, YBAKCHHS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH;

* pa3BUTHE MOTHBAIlMM K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOCHHS 00II€YeNIOBEYECKUX [ICHHOCTEH;

* pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, HMHTEJUIEKTYaJbHBIX U  TBOPYECKHUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHUIO U HENPEpPHIBHOMY OOpa30BaHHMIO KaK YCJIOBHIO YCHEIIHOMN
npodeccuoHabHON U OOIIECTBEHHOMN /AeATeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0OPOBBIO U IOTPEOHOCTH B 3/I0pOBOM 00pa3e *KHU3HU;

* (opmupoBaHue yMEHUN U HaBBIKOB Pa3yMHOIO MPHUPOJIONOIL30BAHUS, PA3BUTHE
9KOJIOTHYECKOM  KyJIbTypbl,  HpUOOpETeHHE  OMbITa  OOIIECTBEHHOIOJIE3HOU
9KOJIOTHYECKOH JeATeIbHOCTH.

OO01ee 4YUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3YYEHHS XUMHUHU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 4vaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA
11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernyeckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sziep. XUMUYEeCKUi 3neMeHT. M3otonsl. CTpoeHHE 31EKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE YHCIA. ODHEPreTHUYecKUe YpPOBHU M MOAYPOBHU. ATOMHBIE
opbutanu. Krnaccupukamnus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amementsr). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIMOPOUTAISIM. OJEKTPOHHBbIE KOH(QUTYpallud aTOMOB JJIEMEHTOB
MEePBOr0O—4YEeTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHU, JJIEKTPOHHBIE
KOH(UTYpau HOHOB. DIIEKTPOOTPULIATETHHOCTb.



Ilepnognueckut 3axkoH u Ilepuoamueckas cucreMa XuMH4YecKHX diemeHToB J[.M.
MenneneeBa. CBs3p mnepuoguueckoro 3akoHa u Ilepuoaudeckoil CHUCTEMBI XMUMHMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOCHMS] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XMMHMUYECKUX 3JEMEHTOB U 00Opa3syeMbIX MMHU IPOCTBIX U CIIOXKHBIX BEUIECTB MO Tpynnam M
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyecKkasi CBSi3b. BHIIbI XMMHUYECKOW CBA3W: KOBAJEHTHAs, MOHHAs, METAJIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW CBS3M: OOMEHHBIN M JTOHOPHO-AKIETITOPHBINA. DHEPTHUs
1 JUIMHA CBs3U. [10JISIpHOCTB, HAPABIEHHOCTh U HACBIIAEMOCTh KOBAJEHTHOM CBsA3U. KpaTHbie
cBsA3U. BonopoaHas cBsA3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUS.

BaneHTHOCTh W BaJeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX I€OMETPUYECKHMM CTPOEHHEM (Ha NpUMEpE COEAMHEHHUH B3JIEMEHTOB BTOPOIO
nepuoa).

[IpencraBieHne o KOMIUIEKCHBIX coelnHeHUsAX. CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenib, JMraHibl. 3HAUEHHE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPJIMHAITMOHHON XUMUH.

BemectBa MOJIEKYISpHOTO W HEMOJEKYJISPHOTO CTPOEHUs. THIBI KPUCTAJUIMYECKHUX
peéToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonatne o qucnepcHsIx cucremax. Mctunuble pactBopsl. [IpeacraBieHne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BBIpa)K€HUS KOHLEHTPAlMd pacTBOPOB: MaccoBasl JOJsI BEIIECTBA B
pacTBope, MOJIsIpHas  KOHIEHTpauus. HacelieHHble W HEHACBINIEHHBIE  PacTBOPBHI,
pacTtBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKUX BeEIIeCTB. TpHBHAIbHbIE Ha3BaHUS
OT/AENbHBIX NPEICTaBUTEICH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMuaeckux peakiuii B HEOPraHMIeCKOW U OpraHnYeCKOd XUMUH. 3aKOH
COXpPAHEHUsI MAacChl BELIECTB; 3aKOH COXPAHEHUS W IPEBPALLCHMS SHEPIUU NPH XUMHYECKHUX
peaknusix. TernoBbie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOU peakiuu, e€ 3aBUCUMOCTb OT Pa3InyHbIX (pakTopoB. ['oMOreHHbIE
U rereporeHHele peakunu. Katanus u karaauzatopsl.

OOpatumbple U HeoOpaTUMble peakuuu. XuMHUeckoe paBHoBecue. KoHcranTta
XUMUYECKOTO paBHOBecHs. DakTopbl, BIMSIOLIME Ha IOJOXKEHUE XUMHUYECKOIO PAaBHOBECHS:
TeMIeparypa, AAaBJI€HUE M KOHLEHTpPAalUW BEUIECTB, YYACTBYHIOIIMX B peakuuu. I[IpuHnun
JlelllaTense.

OnexTponuTtnueckas aucconuanus. CunbHble U crnabble  2nMekTpoiuThl. CTeneHb
muccormanuu. Cpena BOJIHBIX pacTBOPOB: KUCJIOTHAs, HEWTpaibHas, Lieao4Has. BomopoaHblil
nokazatenb (PH) pactBopa. I'muposnus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb OkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpoliecchl OKUCIEHUS M BOCCTAHOBIICHUs. BakHeHlline OKHUCIUTENU U
BOCCTaHOBUTEIH. MeTOI 2JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACIUIABOB BEIECTB.

DKCHepUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEUIECTB W HMX MPEBPAIllCHUI: pa3lioKeHUE
MEpOKCUJA BOJIOPOJAa B MPUCYTCTBUU KaTaau3aTopa, MOJEIN KPUCTAUIMYECKUX PEMIETOK,
MPOBEJICHUE peakluuii HOHHOTO OOMeHa, OTMpeAeNieHHe CpeAbl pPacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3yYEHUE BIUSHUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKON pEakiuu U
MIOJIO)KEHNE XUMHYECKOTO PAaBHOBECHSI.

Heopranuueckast xummusl.



[Tonoxenne HemeramioB B llepumoanueckoid cucremMe XuMHYECKUX dnemeHtoB [[.I.
MenpeneeBa U OCOOCHHOCTHM CTpPOCHHUsT UX aToMoB. (DHU3WYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponus HEeMETauIoB (Ha MpUMeEpPe KUCIopoia, cephbl, hocdopa u yriaeposa).

Bonopon. INomyuenue, ¢puznyeckue U XUMHUYECKUE CBOMCTBA: PEAKIMH C METAUIAMHU U
HEMETaJUIaMH, BOCCTAHOBUTEIbHbIE CBOUCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

l'anorensl. Haxoxaenue B mpupoje, CnocoObl MoydeHHs, (PU3MUECKHEe W XHUMHUYECKHE
cBoiicTBa. ['anoreHoBomoponpl. BaxHenmume KUCIOPOIACOAEPKAIIME COEAUHEHHS TaJIOTEHOB.
JlabopaTopHbI€ U MPOMBIIIJIEHHBIE CIOCOOBI MOJMYyYEHHUs TaOTeHOB. [IprMeHeHne TalloreHOB U
HX COCMHECHUM.

Kucnopon, o3oH. JlabopatopHble M HpPOMBIIUIEHHBIE CIIOCOOBI IMOJIyYE€HUS KHUCIOPOJa.
dusnyeckue MW XUMHYECKHE CBOWCTBA M TPUMEHEHHE KHUCIOopoaa W 030HA. OKCUibl M
TIEPOKCHU/IBI.

Cepa. Haxoxnenue B Tmpupojie, CrMocoObl TOJMydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBoiictBa. CepoBonopon, cyabpuasl. Oxcun cepsl(1V), okcun cepri(VI1). Cepnucras u cepHas
KHCJIOTBI U uX coliid. OCOOEHHOCTH CBOWCTB cepHOM KHCIOTHIL. [IpuMeHeHue cepbl U e€
COEJTMHEHU.

Azor. Haxoxxnenue B MpHUpoAE, CHNOCOOBI MOJSydeHUs, (U3HUECKHEe U XUMHYECKHe
cBoiicTBa. AMMuak, HUTpUAbL. OKcuAbl a3oTa. A30THCTas W a30THAs KHUCJIOThl M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KHCJIOTHL. [IpumeHeHHe a30Ta M €ro COeaWHEHUN. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupoje, CrocoObl MOMydeHHUs, (PU3HYECKHE W XUMHUUYECKHE
ceorictBa. ®ochunet u dochun. Oxcumpl docdopa, dochopHas kucioTa u €€ COIM.
[Ipumenenne Gocdopa u ero coenunennii. DochopHbIe yI0OpEHHUS.

Yriepon, HaxoxaeHHE B Tpupoae. AoTporHble Moaudukanuu. Duznueckwe u
XAMUYECKHE CBOWCTBA MPOCTHIX BEHICCTB, 0OpasoBaHHBIX yriepogoM. Okcupa yriaepoaa(ll),
okcun yriepoaa(lV), yronbHas Kuciaota W e€ COJdU. AKTUBUPOBAHHBIM Yrojb, aacopOIms.
Oymnnepensl, rpadeH, yriepoaHsie HaHOTPYOKuU. [IprMeHeHre mpocThIX BEIIecTB, 00pa30BaHHBIX
YTIEPOJOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CnocoObl MOIy4eHUs, GU3NYECKUE U XUMUYECKUE
cBoiictBa. Oxcun kpemuus(l1V), kxpemHueBas KucioTa, cUiauKaThl. [IpuMeHeHne KpeMHUsSI U €ro
coenuHeHuil. CTEKII0, €ro MoJiydeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [leproauueckoii cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. O0mue pu3nyecKue cBOWCTBa METAILIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIUIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN Pl HampsokeHui wMetamioB. OOmme crnocoObl  MOTy4YeHHs
METAJJIOB: THIPOMETAILTYPrUs, MUPOMETAILUTYpIusi, dJeKTpoMeTainyprus. [lonsTie o koppo3uu
MeTaiioB. CrocoObl 3alIUTHI OT KOPPO3HH.

OOmast xapaktepuctuka MetamaoB |A-rpynmsl Ileproguueckoil cUCTEMbl XMMHMYECKHX
sneMeHTOoB. Hatpuil u kanuii: nmomydenue, puzndeckue U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHNUN.

OO6mas xapakrepuctuka MeTtauioB |IA-rpynnel Ileproguueckoil cuCTEMbl XUMUYECKHUX
3JIEMEHTOB. Maruuii u KaJiblLuil: nosyyeHue, GU3nuecKue 1 XMMHUYECKHe CBOMCTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEAUHEHUN.

JXKéctkocTh BOBI M CIOCOOBI €€ yCTpaHEeHUs!.



AntoMuHU#: TonydeHue, (U3NUYECKUe W XMMUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coenuHeHHd. AMQoTepHbIE CBOWCTBA OKCHIAa M THAPOKCHIA aFOMUHUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiast xapakrtepucTuka MeTaoB mnobOounbsix nonarpynn (b-rpymm) Ilepuoandeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyecKkue U XMMHYECKUE CBOMCTBA XpoMa U €ro coeAMHeHU. OKCUAbI U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U nuxpomaTbl, UX OKHCIUTEJIbHbIE CBOWCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

@dusnyeckue M XHMHYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUH. Baxnenmmue
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBONCTBA.

duznyeckue U XMMUYECKHE CBOMCTBA JKeJle3a U ero coeAMHeHUH. OKCU/IbI, TUAPOKCUIBI U
cosmm xkene3a(ll) u xenesa(lll). [lomyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

du3nyYecKre U XMMAYECKUE CBOMCTBA MM U €€ coeqnHeHui. [loydenre u nmpuMeHeHne
M€ U €€ COCINHECHUM.

[uuk: nomyuenne, GU3NIECKUE U XUMUYECKHUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y THJIPOKCHJIA IIUHKA, THAPOKCOKOMILIEKCH IMHKA. [I[puMeHeHne HMHKa U ero COeMHEHNH.

DKCIepUMEHTAIbHBIE METOJbl HM3Yy4EHHsS BELIECTB M MX MPEeBpalleHUIl: H3yuyeHue
00pasroB HEMETANJIOB, TOpeHHE cephl, ¢ocdopa, keme3a, MarHus B KHUCIOPOJE, H3YUYCHUE
Kojulekuuu «MeTamuibl M CIUIaBbl», B3aWMOJIEHCTBHE WICIIOYHBIX U LIEJIOYHO3EMEIbHBIX
METaJJIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHHE BHUIECOMATEPHANIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMHU KUCJOT U I1IeJI0YEH, KaYECTBEHHbIEC PEAKIIMM HA HEOPraHUYECKHE aHUOHBI,
KaTHOH BOJOPOJAa M KaTUOHBI METAJNIOB, B3aUMOJAECHCTBUE T'MIPOKCUIOB AIFOMUHUS U LIUHKA C
pacTBOpaMu KHUCJIOT U ILIEJIOYEH, PEIICHHE HKCIIEPUMEHTANbHBIX 3a/1a4 1Mo TeMaM «['anoreHs,
«Cepa u e€ coeuHEHUs», «A30T U hocop U UX COeTUHEHUNY, «MeTalbl IIaBHBIX MOATPYII»,
«MeTtamibel MOOOYHBIX MTOATPYIIID.

XuMHus U KU3Hb.

Ponp xumuum B o0ecrieueHnn yCTOMYMBOTO pa3BUTHUS deloBeuecTBa. [loHsATHE 0 HaydHBIX
METO/aX MMO3HAHUS U METOJI0JIOTUU HAy4yHOTO HccienoBanus. HaydHble mprHIMIBI OpraHu3auu
XMMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CIOCOOBI MOTyYeHUs] BaXKHEUIIUX BEIIECTB (Ha
IpuMepe MPOU3BOJACTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpomblluieHHBIE CHOCOOBI
MOJY4YEHUs META/VIOB W CIUIABOB. XHMMUYECKOE 3arps3HEHHE OKPYXKAWIIEeW cpeabl U €ro
nocyeacTBus. Ponbp xumuu B o6ecrieueHUN YHepreTUYecKoil 6e30macHOCTH.

XuMHus U 3710poBbe uenoBeka. JlekapcTBeHHble cpexacTBa. IlpaBuna ucnoJib30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XUMHUM B pa3BUTUU MEAUIUHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBkHU. Poibp xuMuu B obecriedeHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepnsie cpenacrta. beitoBas xumus. [IpaBuna Ge3omacHOro
HCIOJIb30BAHUS TpenapaToB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMmus B celnbckoM Xo3siicTBe. Opranndeckrue 1 MUHEpajabHble YI0O0peHHU .

CoBpemeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KEpaMHUKa.
Martepuans! 11 21eKTpoHUKU. HanoTexHOMOTHH.
Pacuérnbie 3amaun.



Pacuérbl: macchl BemecTBa WM 00bEMa Ia30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yJacTBYIOIIUX B PEAKIIMH BEHIECTB, MACChl (00BhEMa, KOIMYECTBA
BEILIECTBA) IPOAYKTOB pEaKLUHU, €CJIM OJHO U3 BEIIECTB MMEET IpUMecH, macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOJAYKTa PEaKLUU, €CIM OJHO M3 BEIECTB JAaHO B BHUJE pacTBOpa C
ONpeAeNEHHON MAacCOBOM JIOJIEW pacTBOPEHHOTO BEMIECTBA, MACCOBOM JOJM M MOJIIPHOU
KOHLIEHTPALlMK BELIECTBA B PacTBOpE, JOJU BBIXOJA NPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMeTHbIX CBA3€H Mpu U3ydyeHUU oOIIed U HEOpraHUYeCcKoil XUMUU B
11 ximacce ocyIiecTBISIETCSl Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUH, IPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHUS: SBIIEHUE, HAYYHBIA (DaKT, THUIOTE3a, TEOPHS,
3aKOH, AaHaiW3, CHUHTE3, KiIacCU(UKAIMsi, IEePHOANYHOCTh, HAOMIOAEHHE, HW3MEpeHue,
IKCTIEPUMEHT, MOJENb, MOICINPOBAHNUE.

®dusnka: Marepus, MUKPOMHUD, MAaKpOMHUp, aTOM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTh, MOJIEKYNIa, SHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TENO, O0BEM,
arpe€ratHo€ COCTOSAHHUEC BCEIICCTBA, PI)IeaJ'IBHBIﬁ ras, (1)I/ISI/ILIGCKI/IG BEINYNHBI, CAUHUIIBI
MN3MEPEHHs, CKOPOCTh, YHEPT U, Macca.

buonorus: kmerka, opraHusM, O3KocucTeMa, Ouocdepa, MeTaboIu3M, MakKpo- |
MHUKpPORJIEMEHTBI, O€NKH, KHUPbI, YIJIEBOJAbI, HYKIEHHOBBIE KHCIOTbHI, (PEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MIOTOK SHEPTHH B 3KOCHCTEMAX.

I'eorpadus: MuHEpasbl, TOPHBIEC TIOPO/IB, TOJIC3HBIE HCKOTIAEMbIE, TOTUTBO, PECYPCHI.

TexHomorus:: XUMUYECKast MPOMBIIUIEHHOCTh, METAJUTYpPTusi, CTPOUTEIBHBIC MaTepHAaIbI,
CETbCKOXO3SMCTBEHHOE IPOW3BOJCTBO, MHIIEBAas IMPOMBIIIJICHHOCTh, (hapMaleBTHIECKas
IPOMBIIUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Ipenaparos, MIPOM3BOICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JIEKTPOHHAs TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 11O XM
HA VTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B cootBeTcTBUH C CUCTCMHO-ACATCIIbHOCTHBIM IMOJAXO0A0M B CTPYKTYPC JTUUHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeaMeTa « XMMHUS» Ha YPOBHE CPEAHEro 00IIero o0pazoBaHuUs
BBIJICJICHBI CIEAYIONINE COCTABIISIONINE: OCO3HAHNE 00YJAIOITUMUCS POCCUICKOMN TpaXIaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH M CAaMOOTIPEIETICHUIO;
HaJIM4Me€ MOTHUBALIUU K 00Y4EHHUIO; TOTOBHOCTb U CLIOCOOHOCTh 00YJarOIIMXCs
PYKOBOACTBOBATLCA IMPUHATBIMUA B O6IIICCTBC IIpaBUJIaM1 U HOPpMaMU MMOBCACHM A, HAJIMYUC
MPaBOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUTH I1€7TU U CTPOUTH KU3HECHHbIE
IIJTaHBbI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHMS IMpenMeTa «XUMHUS» OTpakaroT cHOPMUPOBAHHOCTD
OTIBITA TIO3HABATENFHON M MPAKTUYECKOH JEATEIBHOCTH 00YJaIOIINXCs B TIPOIIECCe peaTn3aliu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE PE3yAbTAaThl OCBOCHHS MpeaMeTa «XUMHUsS» OTpakaroT CHOPMHPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTUYECKOH JEATEIBHOCTA 00YJaIONIMXCs B TIPOIIecce peaTn3alii
00pa3oBaTeNbHON ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxiaHcKOroBoCHIMTAHHS:
0CO3HAHHUS 00YJAIOIIMMUCS CBOMX KOHCTUTYIHOHHBIX MPAB U 00S3aHHOCTEH,
YBaXKEHHA K 3aKOHY M TIPABONOPSIKY;IPECTABICHUS O COIMANBHBIX HOPMAax M MPaBUIIAX
MEXIIMIHOCTHBIX
OTHOIIIEHHUH B KOJJIEKTHBE; TOTOBHOCTH K COBMECTHO TBOPUECKOH JIEATENBHOCTH TIPH CO3JaHUH
y4eOHBIX TPOEKTOB, PEIICHHH Y4eOHBIX M MO3HABATENbHBIX 3371y, BHITIOJHEHHH XUMHYECKHX
SKCIIEPUMEHTOB; CTIOCOOHOCTH MTOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U
apryMeHThI JPYTUX NPU aHAJIN3E PA3THUHBIX BUIOB yUeOHOH 1eATeIbHOCTH;
2) naTpHOTHYECKOrOBOCTUTAHMUS:
1IeHHOCTHOTO OTHOIIEHHUS K HCTOPUUECKOMY M HAyYHOMY HACTIE/IHIO
OTEUECTBEHHOH XMMHH; YBaXKEHHUs K MPOIIECCY TBOPUECTBA B OONACTH TEOPUH U NIPAKTHUECKOTO
NPUIIOKEHNS] XUMHH, OCO3HAHHMA TOTO, YTO JAHHBIE HAyKH €CTh pe3y/ibTaT JINTEeIbHBIX
HAOJIIOJIEHUH, KPOMOTIMBBIX JKCIEPHMEHTANbHBIX NOUCKOB, MOCTOSHHOTO TPyJAa YYEHBIX H
NPaKTHKOB;
MHTEpeca M MO3HABATENLHHIX MOTHBOB B MOJYYEHMM M MOCIEYIOIEM aHAJIH3E
MH(OPMAIINH O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOM 0TEUeCTBEHHON XUMUN;

3) AYXOBHO-HPABCTBCHHOI'OBOCITUTAHUS:
HpPaBCTBCHHOI'O CO3HAHUS, I3THUYCCKOI'O HOBG,Z[GHI/IH;CHOCO6HOCTI/I OLCHUBAThL CHUTYyalluH,
CBA3aHHBIC C XUMHWYCCKUMU SABJICHUAMMU,

U NPUHUMATh OCO3HAaHHBIE DELICHUs, OPHUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;F'OTOBHOCTH OLIEHUBATh CBOE INOBEJEHHUE M IMOCTYNKU CBOMX TOBApUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHMS MOCIEICTBUI MOCTYIKOB;

4) hopMHUpOBAHUSIKYJILTYPBI3I0POBSI:

MOHMMaHUS IIEHHOCTEH 370poBOro M 0Oe30macHoro obpasza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO  OTHOWIEHHSI K  COOCTBEHHOMY  (M3MYECKOMY M TCHUXHYECKOMY
3JI0pOBBIO;COOIIOICHNUS IPAaBUJI O€30M1aCHOT0 OOpAIIEHHUs C BELIECTBAMU B OBITY,



[IOBCEJIHEBHOM  KM3HU, B TPYIOBOM JEATEIBHOCTH; IIOHUMAHUS LIEHHOCTU IPABUI
UHIUBUAYAIBHOIO U KOJIJIEKTUBHOTO

0€301aCHOTO TIOBEACHUSI B CHUTYALUAX, YIPOXKAIOIIUX 30POBBIO M KH3HH JIIOACH; OCO3HAHMS
MOCIIEICTBUH U HETIPUATHS BPEIHBIX MPHUBBIYEK (YIOTpeOIeHUs

QJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1);

5) TpynoBorosocnuTanus:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCJIEIOBATENbCKON JI€ATENbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOW M JPYruX BUAAX JAEATEIILHOCTH;YCTAHOBKH Ha AaKTUBHOE
y4acTHE B PEIICHUU MPAKTUYECKUX 3a71a4
COLIMAJIbHOW HAIpaBJIEHHOCTH (B paMKaX CBOEro Kiacca, IIKOJIbl); HHTEpeca K MPAaKTHUYECKOMY

M3Y4YEHHUIO TPoecCcHil pa3Iu4yHOTO pojia, B TOM
qrcie Ha OCHOBE NMPUMEHEHHS NPEIMETHBIX 3HAHWH 10 XWMHUH; YBAXEHHS K TPYLY, JIOISIM
Tpyda M pe3yiabTaTaM TpPYAOBOM JEATEIbHOCTH; TOTOBHOCTM K OCO3HAHHOMY BBIOODY
WHIUBUAYAJIbHON TpaeKkTopuu oOpa3oBaHus, Oyaymieil npodeccuu U peaau3alunun cOOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
noTpeGHOCTEHN 00I11eCTBa;

6) 7K010rHUECKOrOBOCTIMTAHUS:

9KOJIOTMYECKH 11e€71ec000pa3HOro OTHOUIEHHS K MPUPOJIE KaK HCTOYHUKY
CYLIECTBOBAHMS KU3HU Ha 3eMJIe;TOHMMAaHUS IJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX Mpooiem,

BITVSTHHS
HSKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME MPHPOJHOW M COLMAIBHOW Cpedbl; OCO3HAHUS
HE00X0AMMOCTH MCIIOJIb30BaHMsI JOCTHKEHUN XUMUU J1T1s1
peleHus BOIPOCOB PALMOHAIBHOTO IPUPOIOIIOIb30BaHUS;aKTUBHOTO  HETIPUATHS
JEUCTBUH, MPUHOCSIIUX BPEA  OKPYXKaIOIIEeH TPUPOAHOUN cpelie, YMEHHS TPOTHO3UPOBATH
HeOJIaronpusATHBIE SKOJIOTUYECKUE TTOCIEACTBUS NPEANPUHUMAEMBIX 1eHCTBUI U
IIPEJOTBPAILATh UX; HAINYMS Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHHS, SKOJIOIMUECKOH

KYJIBTYpPBI, ONBITA  JICATEIILHOCTH IKOJIOTUIECKOH HAMpaBICHHOCTH,  YMCHHUS
PYKOBOJICTBOBATHCSI IMH B TT03HABATEIBHOM, KOMMYHHKATUBHOM U COITUAILHOW NIPAKTHKE,
CIOCOOHOCTH U yYMEHUS aAKTUBHO POTHBOCTOSTH UJICOJIOTUN
xemooouw;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOLIECCTBEHHOW MPAKTUKH, MOHUMAaHHs CHeNUUKA XMUMUU KaK HayKH, OCO3HAHUA €&
poii B (QOPMHUPOBAHUU PAIMOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO
Mpe/cTaBiIeHus] 00 OKpYKallleM MHUpe Kak O €IWHCTBE MPUPOJBI M YEIOBEKa, B MO3HAHUU
MPUPOJHBIX  3aKOHOMEPHOCTEM M PEIICHHH  MpoOJieM  COXPAaHCHHS  IPHUPOJJIHOTO
paBHOBECHS;yOSKIEHHOCTH B 0COO0N 3HAUMMOCTU XMUMHH /711 COBPEMEHHOM ITUBUIIM3AIINH: B €€
T'yMaHUCTHUYECKOW HAIPaBICHHOCTH M BaXHOW POJU B CO3JaHMM HOBOW 0a3pl MaTepHallbHOM
KYJIBTYpBI, B PEIIEHUU TTI00ATBHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOH,
SHEPreTHYeCKOM, TMHUIIEBOM M OSKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
obecreyeHny YCIOBHM YCIIEITHOTO TPyAa U SKOJOTUYECKH KOM(OPTHOM KU3HU KaXAOTO UYJeHa
00IIeCcTBa;eCTeCTBEHHO-HAYUHON TPaMOTHOCTH: IMOHUMAaHHUS CYIIHOCTH METOJOB IMO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCHOJIB30BaTh MOTydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBJICHHI OKPYKAIOIIEro MUpa W MPOUCXOANINX B HEM H3MEHEHUH,
YMEHHUS JIeJaTh 000CHOBAHHBIC 3aKIFOUEHHUS HA OCHOBE HAyYHBIX (P)aKTOB U UMEIOIIUXCS JaHHBIX



C MLEJbI0 TMOJIyYECHHS JOCTOBEPHBIX BBIBOJIOB;CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh
XUMHMUYECKNE 3HAHUS IS
pemieHUst MPOOJIeM B PEAIbHBIX JKA3HEHHBIX CUTYalMsSX;HHTEpeca K

IIO3HAHUIO, UCCIIEA0BATEIBCKOMN NEATENBHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENpPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHHUIO, K
AKTUBHOMY IIOJIy4EHMIO HOBBIX 3HAaHUH 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMH; HHTEPEca K 0COOCHHOCTSM Tpy/ia B pa3IHUHBIX chepax mpodhecCHoHATbHON
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3yiabTaThl OCBOEHUS POTPaMMbI IO XMMHUH Ha YPOBHE CPEIHETO 00ILEro
00pa3zoBaHus BKIIIOYAIOT:

3HaYUMBble A (POPMUPOBAHUS MHMPOBO33PEHMSI OOyYaIOLIUXCA MEXKIUCHUIUIMHAPHBIE
(MexTnpeAMeTHbIE) 001IeHayYHbIE TOHTHS, OTPAXKAIOIINE IeIOCTHOCTh HAYYHON KapTHUHBI MUpa
u CHGIII/I(l)I/IKy MCTOJ0B INO3HAHUSA, UCIIOJB3YCMbIX B €CTCCTBCHHBIX HayKax (MaTepm[, BCUICCTBO,
SHeprus, SBJEHHE, MPOLEeCC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, WCCIeNOBaHWe, HAOIIOJEHNEe, W3MEpPEHUEe, OKCIEPUMEHT U JpYyTHe);
yYHUBEpcaJbHble yueOHble NeicTBUS (MO3HaBaTeNbHbIE, KOMMYHHUKATHBHbBIE, PETYISTUBHBIE),
obecnieunBaronue GopmupoBaHue QyHKIIMOHATHLHON IPAMOTHOCTH U COIMATBLHON KOMITETCHITHH
00yJaroIMXcs;

CHOCOOHOCTh ~ OOydalolIUXcs  HMCMHOJB30BaTh  OCBOGHHBIE  MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJbHbIE YydeOHble [EHCTBUS B IIO3HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3ylbTaThl OTPaXalOT OBJAJICHUE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCcAJbHbIE yueOHbIe 1elicTBHsi1) 0a30Bble JIOTHYeCKHe 1eiiCTBUS:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJM3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE; OIMPENIENISTh LEIH IeATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUHU UX
JOCTUKEHHS, COOTHOCUTh PE3yJIbTaThl NESATENbHOCTH C MOCTAaBICHHBIMU LIEISIMU;UCIOIb30BaTh
P OCBOCHUHU 3HAHHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIACIATh XapaKTepHbIE MPU3HAKH
MOHATHM M yCTaHABIMBATh MX B3aMMOCBSA3b, HCIOJIb30BATH COOTBETCTBYIOLIME MOHSTUS IS
00BsICHEHUS OTACIBHBIX ()AKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU IS KJIACCU(UKAIIUU BEIIECTB U
XMUMHUYECKUX PEaKIUil;yCTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXAY H3Y4aeMbIMU
SIBJICHUSIMU; CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, M0 aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHUsl B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIUPOBATH
BBIBOJBI M 3aKIIOYCHUS;IPUMEHSATH B TMPOLECCe T[MO3HAHMUS HCIOJIb3yeMble B XUMHUHU
CUMBOJINYECKHE (3HAKOBBIE) MOJENU, MPEeoOpa3oBbIBATh MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CMMBOII) dJIeMEHTa, XuMudeckas (opMmylia, ypaBHEHHE XUMHUECKON peaKIuu
— TpU pEIIeHUH y4eOHBIX IMO3HABATEIbHBIX U TMPAKTUYECKUX 3a]a4, MPUMEHSITh Ha3BaHHBIC
MOJIENIbHBIE MPECTABICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4Ya€MbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

2) 6a30BbIeHCCIe0BATEIbCKHENeCTBHIS:
BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHUS BEIIECTB U XUMUYECKUX



peaknuii;hopMyIUpoBaTh IENM W 3aa4d HMCCIEJIO0BaHUS, HWCIOJIB30BaTh IOCTABICHHBIC U
CaMOCTOSITENIBHO C(HOPMYJTUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JIIsL (bOpMI/IpOBaHI/ISI THUINOTE3bI IO MPOBCPKE MPAaBHUIIbHOCTU BbICKA3bIBACMbBIX Cy)KI[GHHﬁ;BH&I[GTB
HaBbIKaMH CaAMOCTOATCIIbHOI'O IUIAHUPOBAHWA W HNPOBCACHHUA YYCHHYCCKHUX OSKCIICPHUMCHTOB,
COBEPLICHCTBOBATh YMEHMsI HAOII0JaTh 3a XOJOM IpoIecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh
ero pesynbtar, (GopmMyaupoBaTh OOOOIIEHHS ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
pe3yJbTaTOB  HCCIIEIOBaHMUS,  COCTaBIAThH  OOOCHOBAHHBIM  OTYET O  MPOJEIaHHOU
paboTe;mproOpeTaTh OMBIT YYCHUUYCCKOW HCCIICNOBATEIILCKOH W TIPOSKTHOW JEATEIhHOCTH,
IIPOSABJIATH CIIOCOOHOCTb M TOTOBHOCTL K CaMOCTOATCIIBHOMY IIOMCKY METOHAOB PCHICHUA
MPAKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX MCTOIO0B ITO3HAHU.

3) pa6ora ¢ undopmanmeii:

OpUEHTHPOBAaTbCA B Pa3IMUHBIX UCTOYHUKAX uH(popManuu (Hay4HO-
MOMyJIsIpHAsl JIMUTEpaTypa XHMHUYECKOTO COJEpXaHHs, CIpaBOYHble TIOCOOUS, PpECypcChl
WnTepHera), aHanu3upoBaThb HHGOPMAIMIO pa3IMYHBIX BHUJIOB M (GOpM MpeAcTaBICHMUS,
KPUTHYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD; (POPMYIUPOBATH 3aIIPOCHl U
MPUMEHITh pa3IMuHble METOJbl NpU TMOUCKE M OoTOOpe HHPOpMAIMH, HEOOXOAMMOHN s
BBINIOJIHEHUST Y4eOHBIX 3ajjady OMNpPENeNEHHOTO THIMA; MPUOOPETaTh OMbIT HCIOIb30BAHUS
WH(POPMAITMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTUH W pa3IUYHBIX ITOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO
¢dbopmy mpencraBieHus uUHGopManuu (cxeMbl, TpaduKd, IUarpaMMbl, TaOIHIIbI, PUCYHKH U
JPYrUe);uCoIb30BaTh HAyYHBIH $3bIK B KaueCTBE CpEJICTBA IHpH pPabOTe C XUMUYECKOH
nHpopManuel: NPUMEHSTh MEXKNpeaMeTHble (pu3nueckne W MaTeMaTHYECKHUE) 3HAKU H
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:
3aJlaBaTh BOIPOCHI IO CYIECTBY 00CYkK/1aeMOil TEMBI B X0I€ TUAJIOTa U/UIH

AUCKYCCHH, BBICKa3bIBaTb HJCH, (bOpMYJ'II/IpOBaTB CBOM MPCAJIOXKCHUSA OTHOCHUTCIBHO
BBITTOJIHCHU A HpCI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIATh C IIPE3CHTALIUEH Pe3yIbTaTOB [103HABATEIBHOM IEATEIbHOCTH,

IIOJIy4EHHBIX ~CaMOCTOSITEJIbHO MJM COBMECTHO CO CBEpCTHMKAMHU IIPU  BBIIOJHEHUHU
XUMUYECKOT0 3KCIEPUMEHTa, MPaKTHUECKOW pabOThl MO HCCIIEAOBAHUIO CBOMCTB HM3yd4aeMbIX
BEIIECTB, pealM3aly y4eOHOro mpoekTa, ¥ (opMyaHpoBaTh BBIBOABI 10 pe3yibTaTam
IIPOBEAEHHBIX HCCIIEOBAHUM MyTEM coOrjacoBaHMUs MO3MLHUH B XOA€ OOCYXIeHHMS U oOMeHa
MHEHHSIMU.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JelicTBHA:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO [TO3HABATENBHYIO IE€ATEIbHOCTD,

omnpenenss e€ e U 3a7a4K, KOHTPOJIUPOBATh U [0 Mepe HE0OX0IMMOCTH KOPPEKTUPOBATh

IpeUIaraeMblii aIrOpUTM ASHCTBUI MPH BHIMOJIHEHUH YYEOHBIX M UCCIIEA0BATENbCKUX 3a/1ad,

BbIOMpaTh Hanbosee 3 PEKTUBHBIN CIOCOO UX pelIeHHs ¢ YYETOM MOJTyYeHHsI HOBBIX 3HAHUH O

BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIIATh CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U

CaMOOLICHKH.
HNPEIMETHBIE PE3YJIBTATbBI



[IpenmeTHbie pe3yabTaThl OCBOSHHS MPOTPAMMBI [0 XUMHUHM Ha YriyOIEHHOM ypOBHE Ha
YpOBHE CpemHero oomero o0pa3oBaHUs BKIIOUYAIOT CrielU(UYecKue i y9eOHOro mpeaMera
«XUMUS» Hay4yHbIE 3HAHUS, YMEHHS M CIOCOOBI NEHCTBUH MO OCBOCHMIO, MHTEPIIPETAMHA H
peoOpa3oBaHUIO 3HAHUH, BUBI ACATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHUW B PaA3JIMYHBIX YYCOHBIX CUTYaIlMAX, a TAKXKE€ B PEATbHBIX XKU3HCHHBIX CUTYaIUX,
CBSA3aHHBIX C XUMHEH. B mporpamme mo XxuMuM NpeAMETHBIE PE3YIbTaThbl NMPEACTABIEHBI IO
rojiaM U3y4eHHusl.

[IpeameTrHsie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeEOpraHuydecKas XUMUsDH»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: O MaTepUaIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX
U MO3HABAEMOCTHU SIBJIGHUN MPHUPOJBI, O MECTe M 3HAYEHUU XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U €€ poju B 00ECHeueHUN yCTOMYMBOIO pPa3BUTHS, B PEIICHUU MPOOJIEM SKOJIOTMUYECKOH,
SHEPreTUYecKOd W MUIIeBOW O€30IacHOCTH, B PAa3sBUTUM MEAMIIMHBI, CO3JaHUM HOBBIX
MaTepuagoB,  HOBBIX  HMCTOYHHMKOB  DBHEpPruM, B  O0ECNEYEeHHH  PalUOHAIBHOTO
MIPUPO/IOIIO0JIL30BaHuS, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKXKE
9KOJIOTHYECKH 00OCHOBAaHHOTO OTHOLIEHHS] K CBOEMY 370POBBIO U MPHUPOJHOM Cpefie;BiiaeHue
CHUCTEMOM XUMUYECKUX 3HAHMI, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATAIONINE TOHATUS — XHMHYECKHH OJIIEMEHT, aToM, SJIpO aroMma, HW30TOIIHI,
ANIEKTpOHHAss 000j0YKa aroma, S-, P-, O-aromHble OpOMTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aroMma, THOpHIM3alus aTOMHBIX OpOHTajei, WOH, MOJIEKyja, BaJCHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCIEHHUS, XMMHMUYecKas CBS3b (KOBaJCHTHas, HOHHas,
MeTaJyIn4yeckasi, BOJOPOJAHAs), KpUCTAIIIMYECKas peméTka, XUMHUYEcKas peakius, pacTBOp,
AIIEKTPOJIUTHI, HEDJEKTPOJUTHI, ANEKTPOIUTHYECKAsT TUCCOLMALINS, CTENEHb JIUCCOLMALINY,
BOJIOPOJIHBIM TOKa3aTeiab, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM H3(PPeKkT XumMudeckoit
peaxkuu, CKOpOCTh XUMUYECKOW peaKkiuu, XUMUYECKOE PaBHOBECUE;TEOPUH U 3aKOHBI (TEOpHs
AIEKTPOJIUTUYECKOM  Auccoruanun, nepuoguyeckuit 3axkoH J[.M. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHMs U MPEBPALICHUS SHEPrHH IPU XUMUYECKHX
peaknusx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU, MHPOBO33PEHUECKHUE 3HAHHUSA, JIeXKAIIHe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHbIE MTPEAICTABICHHS O CTPOCHUH
BEI[ECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYJISPHOM YPOBHSX; NMPEACTABICHUS O
MEeXaHHU3MaX XUMHUYECKUX peakluuid, TepPMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHMUS, O XUMHUYECKOM paBHOBECHHM, pPACTBOpPaX U  JHUCHEPCHBIX  CHCTEMAaX;
(akToNOrMUecKue CBEJICHUSI O CBOICTBAaX, COCTaBe, MOJYUYEHUU U O€30MacCHOM HCIIOJIb30BaHUU
BKHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEIHHOCTH YeJIOBeKa, 00InX
HAay4YHBIX MPUHIUIAX XUMHYECKOTO MPOU3BOACTBA;C(HOPMUPOBAHHOCTh YMEHHI: BBISBISATH
XapaKTepHble MPU3HAKU TIOHATHUH,

yCTaHaBIIMBaTh WX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS NPU OMHMCAHUM
HEOPraHMYeCKUX BEIIECTB U UX MPEBpaIleHUH;

Cc(OPMHUPOBAHHOCTh YMEHHSI HCIOJB30BaTh XUMHYECKYIO CHMBOJIMKY ISl COCTaBJICHUS
¢dopMynn BelIeCTB M YpPaBHEHMH XMMHUYECKMX peEaklHi, CHCTEMaTHYeCKyl0 HOMEHKJIATypy
(IUPAC) wu TpuBHaNbHBIC Ha3BaHUS OTACIBHBIX BEIIECTB;C(OPMHUPOBAHHOCTH YMEHHUS
OTIpeNieNATh BAJIEHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKHUX JJIEMEHTOB B COCJUHEHUSX, BH]
XMUMUYECKOM  CBA3M  (KOBaJEHTHas, MOHHAs,  METaJIMYecKasi, BOJOpOJHAs),  THUI
KPUCTANTNYECKON PEIIETKH KOHKPETHOTO BeleCTBA;C(OPMUPOBAHHOCTh YMEHUS OOBACHATH



3aBUCHMOCTb CBOMCTB BEILIECTB OT BHUJIa XUMHUUYECKON CBSA3M U THUIIA KPUCTAJUIMUECKON PEIIETKH,
0OMeHHBII u JIOHOPHO-AKLENTOPHBIN MEXaHU3MBI 00pa3zoBaHus KOBAJICHTHOM
CBS13U;C(OPMUPOBAHHOCTh YMEHHUH: KIacCU(PUIMPOBATh: HEOPraHMYECKHE BEIIECTBA 1O HX
COCTaBY, XUMUYECKUE PEAKLUU [0 Pa3IMUHBIM MpU3HAKaM (YHUCIY U COCTaBy pearupyrolux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakuud, H3MEHEHUIO CTEICHEH OKHCICHHS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aropa W IPYrue); CaMOCTOSTEIbHO BBIOMpATh OCHOBAaHUS H
KpUTEpUU JUTS KJIacCU(PUKALUU N3y4aeMbIX BEILIECTB u XUMHUYECKUX
peakumii;chopMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICH Tepuoauueckoro 3akona /J[. M.
MengeneeBa W JAEMOHCTPHPOBATH  €r0  CHCTEMATH3HPYIOUIYIO, OOBSCHHUTEIBHYIO |
MIPOrHOCTUYECKYI0  (PYHKIMH;C(POPMUPOBAHHOCTh YMEHHM: XapakTepu3oBaTh 3JIEKTPOHHOE
CTPOEHHME aTOMOB M HOHOB XMMHUYECKHX JIEMEHTOB IEPBOr0O—4€TBEPTOTO MEPUOJIOB
[Tepnoanueckoit CUCTEMBI JA.N. Meneneesa, HCITOJIb3Ys ITOHSATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE IOJYypPOBHHU», «S-, P-, O-aTOMHBIE OpOUTAIM»,
«OCHOBHOE€ U BO30YXJAEHHOE HHEPreTHUECKHUE COCTOSHUS aTOMa»; OOBSICHATH3aKOHOMEPHOCTU
W3MEHEHUs CBOMCTB XMMHWYECKHMX D3JEMEHTOB M MX COEJUHEHHH IO IEepUoJaM U TIpylmnam
[Tepnoanueckoit cucremsl JI. 1. MenneneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JI0YEK;C(POPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh
(omuceiBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMUHBIX KJIaccoOB, MOJTBEPKIATh
CyIIECTBOBAaHUE TE€HETUYECKOM CBSI3M MEXKJIYy HEOPraHWYECKHMM BEIIECTBAMHM C IOMOUIBIO
YpaBHEHUH COOTBETCTBYIOLIUX XUMHMUYECKUX PEAKIUI;CPOPMUPOBAHHOCTh YMEHHUS PAaCKPHIBAThH
CYLIHOCTB: OKHACIUTEIbHO-

BOCCTAHOBMTENBHBIX PEAKIUI MOCPEACTBOM COCTABICHMS IEKTPOHHOI'O OajlaHCa 3THX PEeaKLuii;
peaKkuuii HOHHOro 0OMeHa ITyTEM COCTAaBJIEHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUM;
peakuMi TUAPOJM3a; peakluil KoMIUIEKcoOoOpa3oBaHUs (Ha HpHUMEpe T'MIPOKCOKOMILIEKCOB
LIUHKAa W aIIOMMHUA);C(OPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTU INPOTEKaHMS
XMMHMYECKAX PEAKIUN € Y4ETOM MX DHEPreTHYECKHX XapaKTCPUCTHK, XapaKTep W3MEHEHUS
CKOPOCTH XMMHYECKOW PEeaKLMU B 3aBUCHUMOCTU OT Pa3IMuHBIX (DAaKTOPOB, a TAKXKE XapakTep
CMEILEHUs] XMUMMYECKOIO pPABHOBECHs I0Jl BIMSHHUEM BHEIIHMX BO3ACHCTBUM (IPUHIMI
JlelllaTenbe);cpOpMUPOBAHHOCTD YMEHUS XapaKTEpU30BaTh XUMHUUECKUE PEAKLUH, JIeXkKallue B
OCHOBE IPOMBIIIJICHHOTO NOJIY4YEHUs] CEPHOM KUCIOTHI, aMMHaKa, OOLIMe HAay4yHbl€ NPHHIIUIIBI
XUMUYECKUX IPOU3BOJCTB;LENECO00Pa3HOCTh IMPUMEHEHUS! HEOPraHMYEeCKUX BEIIEeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOLICHMS PUCK-II0J1b3a;C(POPMUPOBAHHOCTD
BJIQJICHHs] CUCTEMOM 3HAaHHMI O METO/Jax Hay4dHOTO MO3HAHUS SIBICHUM NpUpoabl — HAOMI0ICHHE,
U3MEpEHHe, MOJEIMPOBAHUE, SKCHEPUMEHT (pEabHbIi W MBICIECHHBIN), HCIOJIb3YeMbIX B
€CTECTBEHHBIX HayKaxX, YMEHHUS IPUMEHATH 3TU 3HAHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEI0BAaHUN
BELIECTB U JUIsl OOBSICHEHUS! XUMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJE, NPAKTUUYECKOM
NeATEIbHOCTH 4YellOBeKa M B IIOBCEAHEBHOM >KM3HU;C(POPMHUPOBAHHOCTh YMEHMS BBIABIATDH
B3aUMOCBS3b XMMUYECKUX 3HAHWM C NOHATUSAMU U INPEIACTABICHUSMU IPYTHX €CTECTBEHHO-
Hay4YHbIX TpeAMETOB Ul 0ojiee OCO3HAHHOTO MOHMMAHHUS MaTepUAIbHOTO EAMHCTBA
MUPa;cHOPMUPOBAHHOCTh YMEHHUS IPOBOAUTH PACUETHI: C UCIOJIBb30BAaHUEM MOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAs KOHILEHTpAlLMs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMUX B PEAKLIUU
BEIIECTB; TEIJIOBOro 3P ¢eKTa peaklnu; 3HaueHUs] BOJAOPOJAHOTO MOKa3aTessl pacTBOPOB KHCIOT
U IIeJo4Ye ¢ U3BECTHOM CTENEeHbIO AUCCOLMAIMU; Macchl (00bEMa, KOJIMYEeCTBAa BEIIECTBA)
IIPOAYKTA peaklMM, €CJIM OJHO U3 UCXOJHBIX BEILECTB JAHO B BUJIE PACTBOpA C ONPEIEIEHHON



MacCOBOM J0Je pPAacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE (MMEET MPUMECH); HOJH
BBIXOJIa IIPOJIyKTa peakuu; OObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIBHO IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUI
SKCTIIEPUMEHT (TIPOBEJCHNE PEaKIMii HOHHOTO 0OMeHa, TIOATBEP)K/ICHHE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEEIIEHUE CPEbl PAaCTBOPOB BELIECTB C OMOIIbIO HHIUKATOPOB,
W3yYeHHE BIMSHUS PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEaKIUH, peliecHHue
AKCTIEPUMEHTAIBHBIX 33734 1Mo TeMaM «Metamuie» u «Hemeramnsi») ¢ cOOMIOAEHUEM TMPaBHI
0e30macHOTr0 OOpaleHust C BEIeCTBAMH M Ja0OpaTOPHBIM 000pynOBaHHEM, (POpMyIHpPOBATH
[eNb WCCIENOBAaHMs, NPEACTAaBISATh B PasIUuHOM (opMmMe pe3ylnbTaThl AKCIEPHUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATHUX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOIOATh MpaBUiia MOJIH30BAHUS XUMHUUECKOU MOCYA0U U
nabopaTopHBIM 00OpyAOBaHUEM, OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMHU
[0 BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB, 3KOJOTMYECKH LEIeCcOo00pa3HOTro
MOBEACHHUA B OBITY W TPYAOBOW JESATENBHOCTH B MLENAX COXPAaHEHUS CBOETO 30pOBbS,
OKpY)Karolel OPUPOAHON Cpeabl M JOCTHUKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JEMCTBHS Ha >KMBBIE OPraHU3Mbl OINpEAEIEHHBIX HEOPraHU4YEeCKHX
BELIECTB, MOHMMas cMbicn mnokazarens [IJIK;cpopmupoBaHHOCTE yMEHMIT: OCYIIECTBISATH
L[eJIeHANPaBICHHbI MOUCK XUMHUYECKOW MHGpOpMAIMKM B Pa3iMYHBIX HMCTOYHUKAX (HaydHas H
yueOHO-Hay4yHasi JIUTeparypa, CcpeacTBa MaccoBod uHpopmauuu, WHTEepHeT U apyrue),
KPUTHYECKH aHAIM3UPOBATbXUMUYECKYIO HH(POpMAIHIO, MepepadbaTbiBaTheé U HCIOIb30BaThB
COOTBETCTBHUH C TIOCTABJICHHON yU4eOHOM 3aaueid.

Jannas paboyas mporpaMMa paspaboTaHa JJis ydaniuxcst 001eo0pa3oBaTeIbHbIX YIPEKICHUN.
VYr1yOseHHBIA YPOBEHBD.

Paboyas mporpamma B cootBeTcTBUHU ¢ yueOHBIM MmaHoM MKOYVY «Kycrapesckas CII» Ha
2023-2024 yuebnblii Toa paccuntana Ha 102 vac. 3 ywaca B Heaemo (ucxonas w3 34 yd4eOHBIX
HEJIENb B TOY).

3a ocHOBY paboueld mporpammbl B3sita aBTOpckas mnporpamma H.H. Tapa ((H.H. Tapa.
[Tporpammel 061Ie00pazoBaTeNbHbIX yupexkaeHuid. Xumus: 8-9, 10-11 kmaccor (k yue6nuky I'.E.
Pymsutuca),- M.: Ilpocsemenue, 2008. -56c.)PabGouas mporpamMmma OpHEHTHPOBaHA Ha
HCIIOJIb30BaHNue yueOHnKa: Xumus. 11 kmace YueOHuK ajist 001eo0pa3oBaTeIbHBIX YUPESIKICHUM.
I'.E. Pym3utuc, ®.I'. ®enpaman. M.: [Ipocsemenue, M. JIpoda,2021r..



TemaTnyeckoe JIaHMpoBaHue

11 KJIACC
KounuecrBoyacos DJIeKTPOHHbIE
Nen/ HaumeHnoBaHuepase/ioB u (un¢pposbre)
° n/m
o0pa3oBaTe/ibHbIEPeCYPChI
TEMIPOrpaMMBl Bcero Kontpoabubiepadorsl| IIpakTndyecknepadoThl
Paznen 1.TeopeTnyecKueoCHOBBIXUMUH
Crpoenue atoma. [lepnoanueckuit
11 3akoH u [lepunoanueckas cucrema 9
' XUMHYECKUX anemMeHnToB Jl. W.
MenneneeBa
CrpoeHuenenecTna.
12 MHuoroo06pa3ueBeniecTn 11 1
1.3 XHUMHUYECKUEPECAKITUN 19 1 3
Hroronopazneny 39
Pa3znen 2.Heoprannueckasixumusi
2.1 Hemeranms 31 1 3
2.2 Merabl 23 1 2
Uroronopazneny 54
Paznea 3.Xumusi v )KU3Hb
MeTo bl TO3HAHUS B XUMHUH.
3.1 XUMMS U )KU3Hb 9




Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




11 KJIACC
IToypoyHoe niiaHupoBaHue

KosmuecrBoyacoB J1eKTPOHHBbIeNN(PPOBHIEOD]
Ne
Temaypoka Jaranzydenusi
n/n Bcero | KonrTpoububiepaborel IIpakTudeckuepadoTnl
! Atom. CocTaB aTOMHBIX SITIED. 1

XUMHYECKUN dieMeHT. M30Tonbl

CrpoeHue 3JIeKTPOHHBIX 000JI049eK
aTOMOB, KBAHTOBBIE YHCIIa

Knaccuduxarus XUMHYECKHUX
3 AIIEMEHTOB (S-, p-, d-, f-3memMenThI) 1
A Pacrnipenenenue 3eKTpoOHOB 110 1

ATOMHBIMOPOHUTAIISIM

DNeKTpOHHBIE  KOH(pUTrypanuu
5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1
1 BO30YX/IEHHOM COCTOSIHUH

DNEeKTPOHHBIEKOHPUTYPALIUMHOHOB.

6 1
DJIEKTPOOTPUIIATEIHLHOCTD
[Tepuoauueckuit 3aKOH u
[Tepuoanueckas cucreMa

7 XUMH4YECKUX »diaemeHToB J[. H. 1
MeHaeneena, CBSI3b C

COBPEMEHHOU TeOopuen CTpOEHUS
aTOMOB




3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMUMHYECKHUX SJIICMEHTOB U
00pa3yeMbIX MU MTPOCTHIX H 1
CJIOKHBIX BCUICCTB 110 I'pyniIiaM 1
nepuoam

Cucremarusanus 1 00001IeHAE 1
3HAHUH 110

TeMeNeol

10

Bunnl xumuueckoil cBsa3u. MexaHu3MEl
00pa3zoBaHusI KOBAJICHTHOM CBSI3H.
Boaoponnascssss.
MexMOIeKyIIPHBIEB3aNMOICUCTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPhI
MOJIEKYJ C UX TE€OMETPUUYECKIM CTPOCHHUEM

12

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIATypa

13

BemectBa MOJIEKYJIIPHOTO u
HEMOJIEKYJIIDHOTO ~ CTPOEHHs.  THIIbI
KPUCTAINTIMYECKUX PEIIeTOK M CBOWCTBA
BEIIECTB

14

ITonsarue o AUCIICPCHBIX CUCTCMAX.
Hpez[craBneHI/Ie 0 KOJUIOUJHBIX paCTBOpax




15

HcruHHBIE  pacTBOPBI:  HACBILIEHHBIE U
HEHACBIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

16

CriocoObIBBIpaKEHUSIKOHIIEHTPAIIMUPACTBOPOB

17

Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM TIOHSITHI
""MaccoBasi 107151 pacCTBOPEHHOTO BelecTra',
"MoOJsipHAsIKOHIIEHTpaIus"

18

Knaccuduxarus u HOMEHKJIaTypa
HEOpPraHWYECKUX BEIIECTB

19

Cucrtemaru3anusa 1 0000IIeHe 3HAHNUN 110
TeEME

20

KonTtponbHas padota o temam "CtpoeHue
aroMa. [lepronueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHYECKUX
anementoB . 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpa3uesemniecTs"”

18.10

21

Knaccudukanus XUMHUYECKUX peakluid B
HEOPraHMYECKOM MW OPraHUYECKON XHUMHH.
3aK0H COXpPaHEHHS MAacChl BEIICCTB; 3aKOH
COXpaHEHHUs W TPEBPAICHHUS dHEPTUH TPH
XUMHUYECKUX PEAKIUIX

22

TennoBble 3¢ HEeKTH XUMUYECKUX PEAKIIUH.
TepMoxuMuueckue ypaBHEHUS




23

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKuHﬁ U TCPMOXUMUYCCKHUM YPABHCHHUAM

24

Ckopoctb XUMHUYECKOM  PEaKLHH, eé
3aBHCHUMOCTH OT Pa3JIMUHBIX (PAKTOPOB.
Karanus u xaranuzaropsl

25

['omoreHHsIe ¥ reTeporeHHbIEPEAKIUN

26

[IpakTnueckass padota Ne 1 mo teme
"Bnusiaue paznmuyHbIX (PaKTOpPOB Ha
CKOPOCTh XUMHUYECKOH peakiuu"

27

OO6paTumble ¥ HEOOPATUMBIE PEAKIINU.
XUMHYECKOE PaBHOBECUE

28

[IpakTnueckas pabora Ne 2 mo Teme
"Bnusitaue  pa3nuuHbIX - (pakTOpoB Ha
MOJIO)KEHNE XUMHYECKOTO paBHOBECHS "

29

DnekTpoauTuyeckas aucconuanus. CUlbHbIC
U ciabbie AMEeKTpoJauThl. CTeneHb

IIUCCOLIMAIAN

30

HNonnoe npoussenenune Boasl. Cpena BOAHBIX
pactBopoB. Bomoponnsiitnokazatens (pH)
pacTBopa

31

I'maponus comeii. Peaknuu, mpoTrekaroniue B
pacTBOpax 3JIEKTPOJIUTOB

32

IIpakTtuyeckas padora Ne 3 o reme
"XMMHYECKHE PEAKIIUU B pacTBOpax
IEKTPOJIUTOB"




()KHCHHTCHBHO-BOCCT&HOBHTCHBHBK:peaKHHH.

33 Baxxneime oKMCIUTEIN U BOCCTAHOBUTEITH
34 MeTo 1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oamanca
35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB
36 PemennesanaupazmmaHBIXTHIIOB
37 Pemenne3agaupazmnaHBIXTUTIOB
Cuctematusaums M 0O00OIIEeHHE 3HAHHUI IO
38 teme "XUMHUYECKHEe peakun"
KonTponbHas paborta no teme "Xumudeckue
39 peakiyn” 07.12
[Tonoxenne nHemeramioB B [lepuoanueckoit
CUCTEME XMMHUYECKHUX 3yieMeHToB JI. W.
40 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atroMoB. Ou3NYECKNECBONCTBAHEMETAIIJIOB
m CtpoeHne  MpPOCThIX  BEIIECTB-HEMETAJIOB
AnnoTtponus
l"ayiorensl: HaxOXJIEHUE B MPHUPOE, CIOCOOBI
42 noyyueHusi, (U3MUECKue U  XUMHYECKUe
CBOMCTBaA
I'anorenoBonopoasl. Baxueiimue
43 KHCJIOPOJICOACPKALTUE COCTUHEHUS

TaJJOIrCHOB




JlaGopaTopHble H  MPOMEBIILICHHBIC
CIIOCOOBI  TIOJIy4CHHUS  TaJOTCHOB.

44
[IppumMeHeHne  rajoreHoB M uXx
COEIMHECHUI

45 Pemrenue 3agau Ha Temy: «["amoreHsn»
[IpakTnueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: mabopaTopHbie 1 TPOMBIIIJICHHBIE
CHOCOObI OJyYeHUs], PU3NYECKHE U

47 XUMU4eckue cBoicTBa. O30H.
[Ipumenennexuciopoaa u 030HaOKCHIBI U
TIEPOKCHU]T

48 I'enetnueckas cBs3b

49 Pemrenne3agaupazmnaHBIXTUTIOB
Cepa: Hax0XJ€HHE B IPUPOJE, CIIOCOOBI

50 nostyueHusi, GU3NYECKue 1 XUMUYECKHE
cBoiicTBaCepoBOIOPO/I, CYIb(UIBI

ol Penrenne KOMOMHUPOBAHHBIX 33124

- Kucnopoacoaepxaiiue cCoOeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 [IpakTuueckas pabota Ne 5. Pemenue

3KCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u

eécoequuenus"




54

A30T: HAX0XKICHUE B TIPUPO/IE, CTIOCOOBI
MOJTy4eHUs1, GU3HUECKUE U XUMUIECCKHEC
CBOMCTBA. AMMHMAK, HUTPHJIbI

55

Kucnopocoaepixkaiye coeIMHEHUS a30Ta.
OC0oOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI

56

A3zotHas kuciaora. OKUCIATEIBLHO-
BOCCTAaHOBUTEIbHBIE CKBOMCTBA a30THOU
KHUCJIOTHI

57

®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI
IIOJIYYCHHA, (bnanecm/le U XUMHWYECKHE
cBoiictBa. ®ocunpl u pochun. CoenuneHus

dbocdopa

58

Okcunbl  docdopa,  docdhopconepxkamiue
kucioThbl. Cost pochopHOM KUCTOTHI

59

T'eneTnyeckas cBsA3L

60

[Ipaktuueckass pabora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme "A30T u
dhocdhop u ux coenuHeHU"

61

VYraepoa: — HaxoXICHWE B NPHPOJE,
AUIOTPOIHBIE MOIU(UKAINNY; HU3UIECKHE U
XMUMHYECKHUE CBOMCTBA, NpuMeHeHneOKCHa
yraepoaa(ll), okcun yrnepona(lV), yronbnas
KHCJIOTA U €€ COJIn

62

PCH_IGHI/IC3aL[a‘Ipa3JII/I‘-IHBIXTI/IHOB

63

PCH_IGHI/IC3aL[a‘Ipa3JII/I‘-IHBIXTI/IHOB




Kpemuuii: HaxoxJIeHUE B IPUPO/IE, CIIOCOOBI
IIOJIy4YCHHA, (1)PI3PI‘I€CKI/I€ U XUMHWYCCKHEC

64 CcBOMCTBaA CoegnHEHMA KPEMHMUA. 1
[Ipumenenne

65 Oxcupl HEMETAIIIOB 1

66 Kucnopoacoaepxarue KuciaoTel. OKUCIUTETHHO-
BOCCTAHOBHTEIIbHBIE CBOMCTBA CEPHOU U a30THOM KUCIIOT

67 BoopoiHbIe coeTMHEHUS HEMETAIIIOB

68 CucreMaruzamus 1 00o0menne 3aaunii o reMe "Hemerasmisr"

69 KonTtponeHast padota o Teme "HemeTammbr" 21.2
AHanu3 pe3yJbTaTOB KOHTPOJBHOW palOThl, KOPPEKIIHS

70 91115 3
[Tonoxenue metamios B [leproauyeckoil cuCTeMe XUMHYECKUX
3JIEMEHTOB.

7 Oco0eHHOCTHUCTPOCHUANIEKTPOHHBIX000JI0UEKaTOMOBMETAIIIIOB

- OO6mue ¢puznuecKre CBOMNCTBAa METaJLIOB.
[IpuMeHeHre METaIOB B OBITY M TEXHHUKE

73 CnnaseiMeramioB. Kopposusmeranios

74 Pemennesanaupa3nuyHbIXTUIIOB

75

DNEeKTPOXUMHUYECKUI psii HanmpsbkeHuid mertaioB. OOmue
CrocoObl OJTYYEHUSI METAJIIOB




Onexrponus. [IpoMbIlIeHHOE TPHMEHEHHE IEKTPOIIH3a

76
Oomas xapakrepuctuka metauioB |A-11Arpyrmisr
[Tepuoanueckoit cCucTeMsl

77 XUMUYECKUX deMeHTOB. Harpuil. Marnuii: nosrydenue,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, MPIMEHEHHUE

78 Kanpruit. KéctkocTh BoAbI U c1ocoObl €€ ycTpaHEeHUs
AnroMuHMI: nIoay4yeHue, Gpu3nueckue U XMMUYECKUe CBOMCTBA,

79 npuMeHeHne AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
QTIOMHUHMUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS, UX IPUMEHEHUE

80 I'enernueckas cBs3b

81 Pemenne3anaupazminyHbIXTUIIOB
[TpakTruueckast padota Ne 7. PermeHue 3xcriepuMeHTaIbHBIX

82 3a/1a4 1o TemMe
"MertauibiriaBHbIXIOArpyI"”
OO6mrast XxapaKTepUCTHKA METAJIIIOB 1T000YHBIX moarpyn (b-
rpymnmn) [leproandeckoi CUCTEMbl XUMUYECKHX JIEMEHTOB

83

a4 ®u3nuecKkrue 1 XMMHUUYECKHE CBOMCTBA XpOMa U €ro COeIMHEHUH,

HUX IIPUMCHCHHUC

85

Baxwueiinne coequHeHUS MapraHua. HepMaHraHaT KaJiys, €ro
OKHCIUTENbHBIE CBOMCTBA




du3znyecKre U XMMHUUECKHE CBOMCTBA JKejie3a U €ro

86 coenuHeHui. [lonyyenue u npuMeHeHue CriaBoB
xene3a. AM(pOTepHOCTb.
87 dusuyeckue U XUMHUYECKUE CBOMCTBA MeIU U
€€COCIMHEHU N, UXIIPUMEHEHHE
DuU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U €r0 COECIMHEHMUIA,
88 WX TIPUMEHEHUE.
"1 ApOKCOKOMITIEKCHIIIMHKA
[TpakTruueckast pabota Ne 8. PermeHue sxcriepuMeHTaTbHBIX
89 3aja4 1o Teme "MeTayibl N060YHBIX noArpynn"
90 Pemennesanaupa3ImuHBIXTATIOB
OO6oOmmene W CUCTEMaTU3alMs HM3Y4YEHHOTO MaTrepuaia Iio
91 teme "Metamibr"
92 KontponbHas padoTa o teme "Metamisr" 20.03
AHanu3 pe3yapTaTOB  KOHTPOJBbHON pabOThl, KOPPEKIIHs
93 OInO0K
Ponb xumun B oGecrieueHuN yCTOMYUBOTO Pa3BUTHSA
94 yenopedecTBa. [[oHATHE 0 HAYYHBIX METOJAaX UCCIEIOBAHUSA
BEILIECTB
Hayunslie MIPUHLUIIBI OpraHu3aiuu XUMHUYECKOTO
MIPOU3BO/ICTBA.
95

HpOMLII_HJ'IeHHHC CITIOCOOBI MOJIYUYCHUSA Ba)KHEUIIIHX BEILIECTB




XuMHUYeCKoe 3arps3HEHUE OKPYXKAIIIeW Cpelbl U €ro
96 MOCJIEICTBUS
97 XHMHUS U 310pOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpeAcTBa
Xumug muiy. Poiab xumMuu B 00eCIIeYeHNY TUIIEBOM
98 0€e30MacHOCTH
99 Kocmernueckue u nmapproMepHbie CpeICcTBA.
britoBas xumus
XHUMHS B CTpPOMTENBCTBE. BaxHeumme
100 CTPOWTENBHbIE W  KOHCTPYKIIMOHHBIE 1
MaTepHuabl
101 XUMHA B CEILCKOM XO3STCTBE. 1
Opraandeckre 1 MUHEPAJIbHBIE YI00pEeHUS
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 1O
102 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

JJId YHEHUKA

I'.E.Pym3utuc, @.I'.®enpaman 11 knacc M3narensctBo [Ipocsemenne2021r.
JJIA YYUTEJIA

1.I'.E.Pyn3utuc, @.I'.®enpaman 11 knacc U3znarensctBo IIpocemenne2021r.
2.B.B.Epemun, H.E.Ky3smenko, B.1.Tepenun B.1., B.B.Jlynun

/mox pen. Jlyauna B.B. Xumus (yriyonenssiit yposens). 11 knacc. - M,:

Hpoda, 2022

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-

metodicheskoe-posobie/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubaunoreka I1OK https://m.edsoo.ru
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