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MHOSCHUTEJIBHAA 3AIINCKA

PabGouas mporpamma mo XMMHHM Ha YpPOBHE CpeaHEro ooOmiero oOpa3oBaHusl pa3paboTaHa Ha ocHOBe DenepalibHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit ®denepauun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS (eaepaibHOM
oOpasoBarenbHOM MporpaMmbl cpeanero oomero ob6pazoBanusa(POIl COQO), mpexacraBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM
obOpazoBarenbHoM ctaHaapre COO, c¢ yuérom KoHuenuuum mnpemnogaBaHus ydeOHOro mnpeaMera «XuMUs» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit @enepannu, peaqu3yrOIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pasButusa Bocniutanus B Poccuiickoit @eneparnuu Ha nepuoy 10 2025 roga» (Pacnopsikenue I[paButensctBa PO ot 29.05. 2015 Ne 996 -
p.).

XuMHS Ha YPOBHE YIIIyOJIEHHOTO U3YUYCHHS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOT0 00pa3oBaHus ydammxcs 10—
11 xnaccoB. U3yuenue mpenmMera, peanuzyeMoe B yCJIOBUSX AU(depeHIIMPOBAHHOTO, MPOGUILHOTO O0yUYeHHUs, TPU3BAHO OOECIEUYHUTh
0011e00pa3oBaTeIbHYI0 W OOIIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJBI, HEOOXOAMMYIO IS aJanTalud MX K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM KU3HHM B COLIMYME, a TaKXe /I MPOJODKCHHS OOy4YeHHSI B OpraHU3aIusax Mpo(ecCHOHAIbHOTO 00pa30oBaHus, B
KOTOPBIX XHUMHUS SBJISIETCS OAHOW M3 IPUOPUTETHBIX TUCIIUILIMH.

B mporpaMmMe 1no XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHS» TMOoJlydaeT NOAPOOHYH0 HMHTEpIPETAllMi0 B COOTBETCTBUHM C
ocHoBononaratomumu nojgoxeHusmMu I'OC COO o B3auMoo0yCIIOBICHHOCTH LI€TIEH, COEpKaHusl, pe3yIbTaToB 00y4YeHUs U TpeOOBaHMIA
K YPOBHIO MOATOTOBKHU BBIMYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS CJIEIYIOIIHUE BBITIOJIHAEMbIE POTPAaMMOi 10 XUMUU (PYHKIIMH:

e uH(}OPMALIMOHHO-METONYECKas], peajan3alus KOTOpoil o0ecreunBaeT MoJdyyeHUue MpeCTaBICHHs O LENsIX, COepKaHuu, 00Iei
CTpaTeruu OOy4eHMs, BOCIUTAHMS W PA3BUTHUS OOYYAIOIIMXCS CpPEIACTBAMHU MpEAMETa, M3y4aeMOro B paMKax KOHKPETHOTO
npodus;

e OpraHu3allMOHHO-TUIAHHMpYIOUIasi,  KOTOpas  MpeayCMaTpUBaeT  OMNpEeNeJieHHe:  MNPUHIMIIOB  CTPYKTYpUPOBAHHUS U
MOCNE0BATENFHOCTH M3YYeHHs] y4eOHOro MaTepHalia, KOJMYECTBEHHBIX M KAUeCTBEHHBIX €ro XapaKTepHUCTHK; IMOAXOA0B K
(hOpMUPOBAHUIO COJEPKATEIBHOW OCHOBBI KOHTPOJSI M OLIEHKH OOpa30BaTENIbHBIX JOCTHKEHUN O0OydYarommxcs B paMKax
UTOTOBOM arTecTanuu B (hopMe eTUHOTO rOCYJAPCTBEHHOT'O AK3aMEHa 110 XUMHH.

[Iporpamma 1st yriryOJIEHHOTO U3yYE€HUS XUMUU:

® YCTaHABJIMBAET WHBAPUAHTHOE IIPEJAMETHOE COJAEpkKaHHe, O00sd3aTeIbHOE MJs HM3yYeHUs B paMKaX OTIENbHBIX MPOQUICH,
MpeaycMaTpUBaeT pacipeielieHHe U CTPYKTYPUPOBAHKE €0 M0 KjaccaMm, OCHOBHBIM COJIEP KAaTelIbHBIM JIMHUSAM/pa3JienaM Kypca;

e 1aCT MpUMEPHOE pacrpe/esieHne y4eOHOTO BPEMEHH, PEKOMEHIYEMOTO IS U3YUYEHUS OT/ICTbHBIX TEM;

e [peayaraeT MNPUMEPHYIO TOCIEAOBATENFHOCTh HW3YYCHHs] ydeOHOro wmaTepuaiga ¢ yd4€TOM JIOTHKHA TOCTPOCHHUS Kypca,
BHYTPHIIPEIMETHBIX M MEKITPEIMETHBIX CBSI3EH;



e 1aéT METOJMYECKYI0 MHTEPHPETALUI0 LEeNed M 3aJady M3yYeHHUs NpeaMeTa Ha YINIyOJEHHOM YPOBHE C yU4ETOM COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpeIHEro ooOuiero oOpa3oBaHMs, COJAEPKATENbHONW XapaKTEPUCTUKU IUIAHUPYEMBIX PpEe3yJIbTaTOB
OCBOCHHUSI OCHOBHOM 0Opa3oBaTeNbHOW MPOrpaMMbl CpeIHEro o0iero oOpa3oBaHus (JIMYHOCTHBIX, METANpPEeAMETHBIX,
MPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJIOB YU€OHO-ITO3HABATEIbHBIX ACUCTBHUI 00yUaIOLIErocs M0 OCBOEHUIO COIEPIKAHUS
npeaMera.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B MPOTpaMME MO XHMHUHU MPEAYCMOTPEHA IMPEEMCTBEHHOCTh C OOyYE€HHEM XHMMHHM Ha YPOBHE
OCHOBHOTO 00I11ero 00pa3oBaHus. 3a mpeeaaMu yCTAaHOBJICHHON MPOrpaMMOM MO XUMUHU 00s3aTeIbHON (MHBAPUAHTHOM) COCTaBIISIONICH
coJlepkaHus y4yeOHOro mnpenMera «XHUMHS» OCTAaETCS BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTaBISIOLIEH, KOTOpas JOJHKHA
OTpeAeNAThCS B COOTBETCTBUU C HANpaBJICHUEM KOHKPETHOTO pouis o0ydeHus.

B cootBerctBuM ¢ koHUenTyadbHbIMU nosnoxeHus MU T'OC COO o HazHaueHHH MPEeAMETOB 0a30BOro U yriayOnEHHOIO ypOBHEHN B
cucteme AuQdepeHIMpoBaHHOrO OOyYeHHs Ha YPOBHE CpeqHero oOmero obpa3oBaHHsS XUMHUS Ha YPOBHE YIUIYOJNEHHOTO H3YyYEHHS
HalpaBJIeH Ha pPeaju3alldi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM ATAaroM MOJIYYeHHUS XUMHYECKOro 00pa3oBaHUs B paMKax H3yuyeHUs
CHEIMAIbHBIX €CTECTBEHHO-HAYUYHBIX M XMMHUYECKUX TUCIUIUIMH B By3aX M OpTaHU3AlMIX CpeAHero mpodeccruoHanbHOro oopasoanus. B
ATOW CBSI3M M3yYEHUE TMpeAMeTa «XHUMHUS» OPHUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pacCUIUpEHHE M YIIIyOJIeHHEe TEOpPEeTHYECKOH u
PAKTUYECKON MOATOTOBKU 00y4YarOIIUXCsl, BEIOPABIINX ONpeieEHHbIN Mpoduiib 00yUeHHsI, B TOM YHUCIIE C MEPCIEKTUBOM MOCIEAYIOLIErO
MOJTyYEHHUsI XMMHYECKOro 00pa3oBaHus B OpraHU3alusax npodeccuoHanbsHoro oopasosanus. Hapsay c¢ stum, B cBete TpeboBanuit ®I'OC
COO k mIaHupyeMbIM pe3yJibTaTaM OCBOCHHsS (eepanbHONH 00pa3oBaTEIbHOW MPOTrpaMMbl CPEJHEro 00IIero oO0pa3oBaHMs H3yueHHUE
npeaMeTa «XUMHs OPUESHTHPOBAHO TaKKe Ha pellleHre 3a/1a4 BOCIIUTAHUS U COILMAILHOTO Pa3BUTHUS O00yUarouuxcs, Ha GopMUpPOBaHUE Y
HUX OOUIECHMHTEIIEKTYIbHBIX YMEHHM, YMEHHUI pallMoHaIu3aliid y4eOHOTro TpyAa U 00OOHIEHHBIX CIOCOOOB NEATETLHOCTH, UMEIOLIUX
MEXAUCIUIUIMHAPHBIN, HAAIPEAMETHBII XapaKTep.

CocTaBasionumMu mpeaMera «XUMUs» Ha YpOBHE YIIIYONEHHOTO W3yYEHHUS SBISIOTCA YIIIyONEHHBIE Kypchl — «OpraHudeckas
xumus» 1 «OO0mIast ¥ Heopranuyeckas XxuMus». [Ipu ornpeneneHuu MOAX0I0B K OTOOPY M CTPYKTYPHOU OpPraHU3allMK COJCPIKAHUS ITUX
KypCOB B IpOrpamMMe Mo XUMHH 32 0OCHOBY NpUHATHI nosioxkerus ®I'OC COO o paznuuusix 6a30BOro M yriayOiIEHHOTO YPOBHEW U3ydeHUS
npeaMeTa.

OcHoBy coaepxkanus KypcoB «Opranndeckast Xumusi» u «O0111ast 1 HeopraHUYecKasi XMMHUSD COCTABIISIET COBOKYITHOCTD NMPEAMETHBIX
3HAaHUI U YMEHUH, OTHOCSIIUXCA K 6a30BOMY YPOBHIO MU3Y4YEHUS MpeAMETa. JTa CUCTEMa 3HaHUH MOJyYaeT ONpe/ieIEHHOE TEOPETHIECKOe
JIOTIOJTHEHHE, TTO3BOJISIIOIIEE OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJNBIIHNI 00bEM (DaKTOIOTHYECKOTr0 Marepuana. Tak, Ha yriIyOJn€HHOM
YpOBHE H3YyYEHHUs NpeaMeTra oOecrneueHa BO3MOXKHOCTb 3HAYUTEIbHOIO YBEIWYEHHs OO0bEMa 3HAHUM O XUMHUYECKHUX 3JIEMEHTaxX u
CBOMCTBAaX WX COCIMHEHHM HA OCHOBE pACHIMPEHHUS M YIIyOJeHHUs TPEACTaBICHUH O CTPOCHHUU BEIIECTBA, XUMHMUYECKOW CBS3M U



3aKOHOMEPHOCTSX MPOTEKaHHUs pEakUui, pacCMAaTpPUBAEMBIX C TOUKH 3pPEHUS XMMHYECKOW KHHETUKH M TEpPMOAMHAMUKH. W3ydeHue
NEPUOJNYECKOr0 3aKkoHa M llepnoanyeckoil cHUCTEMbl XMMUYECKUX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX
MIPEICTABIEHUSAX O CTPOCHUH aTOMa. XUMHUYECKas CBSI3b OOBSICHIETCS C TOUKU 3PEHUS SHEPTeTHUECKUX U3MEHEHHH Mpu €€ 00pa30BaHUU U
paspylleHuu, a TakXke C TOYKM 3pEHUs MEXaHU3MOB €€ oOpas3oBaHus. M3ydeHue TUIOB peakuuil AOMONHSETCS (HOPMHPOBAHUEM
MIPEICTAaBIEHUHN 00 ANEKTPOXUMHUYECKHUX MpoIeccax M MEKTPOIN3€e pacIIaBOB U pACTBOPOB BEILIECTB. B Kypce opraHnyeckoil XuMum npu
PaccMOTpPEHUH PEaKMOHHON CIIOCOOHOCTH COEIMHEHUH yaenseTcs 0coboe BHUMaHUE BOIpocaM 00 3JEKTPOHHBIX 3P QeKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max PEaKIIHil.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJIEp’KaHHWE KypCOB XMMHUHU YIiIyOIEHHOTO YpOBHSI M3yuU€HHUs Ul KJIACCOB OMNpPENEIEHHOIrO
npoduis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep IOTMOJHEHHM K OOIIel cucTeMe MPEeAMETHBIX 3HaHUW) OKa3bIBAIOT BIIMSHUE
CMEXHbIE TIpeaMeThl. Tak, HanpuMep, B COAECpX aHUM IpeaMeTa i KIacCOB XMMHUKO-(U3ndeckoro npoduist 601bl10€ 3HaYeHue OyIyT
MMETh 3JIEMEHTHI Y4eOHOTO MaTepuaia no oomei xumun. [lpu u3yuenuun npeamera B JaHHOM Cilydae akLEHT OyJeT cliellaH Ha OOLIHOCTh
METO/I0B [MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUN B XUMUHU U B U3HUKE: aTOMHO-MOJIEKYJISIpHas Teopus (MOJIEKYJIsIpHAsl TEOpHUS B (PU3HUKE),
3aKOHBI COXPAHEHUS MACChl U SHEPTUU, 3aKOHBI TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B To e BpeMs B colep)kaHUU MpeaMeTa Uil KJIACCOB XMMHUKO-OMOJIOTrHYecKoro mpoduiis OOJbIINI yAeTbHBIN Bec OyIeT MMEeTh
opraHuueckas XuMusg. B 3ToM ciyyae mnpenocTaBisieTcsi BO3MOXKHOCTh Juis Oosiee OOCTOSTENBHOTO PACCMOTPEHUS XUMUYECKOU
OpraHM3alMy KJIETKU KaK OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K IMPUMEPY, TAKHUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JTUNUABI, OCNKH, YTJIEBOJbl, HYKJIECMHOBBIE KUCIOTHl W Apyrue. IIpu 3TOM 3HAHUS O COCTaBE U CBOMCTBAxX NpEICTaBUTEIEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB CIy>KaT OCHOBOM JJIsi M3YYEHHsI CYHITHOCTH MPOLIeCCOB (POTOCUHTE3A, IBIXaHUs, TUIIEBAPECHHUSL.

B mnane dopmupoBaHus OCHOB HAyYHOT'O MHUPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOAOB MO3HAHUS M OMbITA MPAKTUYECKOTO
NPUMEHEHUS HAYYHBIX 3HAHUH U3ydeHUe MpeaMeTa « XUMHUS» Ha YIITyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIIPEMETHBIX CBS3SIX C YUYECOHBIMU
npeIMeTaMu, BXOJSIIUMHU B COCTaB MpeIMeTHhIX obnacTteil «EcTecTBeHHO-HayuyHble NpeaMmeTs», «MaTemaTuka W UHOpPMATHKA» U
«Pycckuit A3bIK U TUTEpATyPay.

[Ipn uzydyenun ydeOHOTO TpeaMeTa «XUMHUS» Ha YrIIyONEHHOM YpPOBHE TakKe, KaKk Ha ypOBHE OCHOBHOTO U CPEIHErO OOIIero
oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3a/la4yeil MEepBOCTEIICHHONW 3HAYMMOCTH SBJISETCS (POPMUPOBAHME OCHOB HAYKH XMMHH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUECKOU JESITEIHbHOCTH YEJIOBEKAa U OJHOTO U3 KOMIIOHEHTOB MHUPOBOI KyJbTypbl. Pelienue 3Toii
3aJjauu Ha yriayOnE€HHOM ypOBHE U3yUeHHs MpeMeTa MpeArnoiaraeT peaan3aliio TakKuxX efei, Kak:

e (opMHUpOBaHHUE TNPEACTABICHUNA: O MAaTEPUATbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTU SIBICHUM MPHUPOJIBI, O

MECT€ XMMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylled poju B 0OECIEeYeHHHM YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA: B
pemeHuy npoOIeM 3KOJIOTHYECKOM, SHEPreTHUecKOd M MHINEBOH O0e30MacHOCTH, B Pa3BUTUM MEIHMIIMHBI, CO3JAHUU HOBBIX



MaTepHaioB, HOBBIX WCTOYHMKOB SHEPIUH, B OOECHEUYEHHH pPAlMOHAIBHOIO MPHUPOAOIOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHHSI M OOIIEH KyJbTYypbl U€lIOBEKa, a TAaKKE SKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHMS K CBOEMY 3/I0POBBIO U
MPUPOTHOMN CpeENE;

OCBOCHUE CHCTEMBbl 3HAHMM, JEXKAIIMX B OCHOBE XHMHMYECKOM COCTAaBIIAIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa:
(GyHIaMEHTaJIbHBIX TOHSATUM, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX IPEICTAaBIEHUN O CTPOEHUHU BEIIECTBA HAa PAa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJAMOJIEKYJSIPHOM, O TEPMOJMHAMMYECKHX M KHHETHYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHMUSI XMMHUYECKUX PEaKIMi, O XMMHUYECKOM PAaBHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 OOIIMX Hay4YHBIX
MPUHLNAINIAX XUMUYECKOIO MPOU3BO/ICTBA;

(dbopmupoBaHue y 00ydarommxcsi OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUECKUX 3HAHUM Ui 00BsICHEHUS
KJIFOYEBBIX UAECH U MpPOOJIEM COBPEMEHHOM XMMHUHU, Al OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUM, MMEIOIIMX €CTECTBEHHO-
Hay4YHYIO0 MPHUPOAY; TPAMOTHOIO pElIeHHs] MpoOieM, CBA3AHHBIX C XMMHUEH, MPOrHO3UPOBAHUS, aHAIM3a M OLUEHKU C MO3UIUI
AKOJIOTMYECKON 0e30MacHOCTH MOCIEACTBUI OBITOBOW M MPOM3BOJCTBEHHOM N1€ATEIbHOCTH YEOBEKa, CBSI3aHHOW ¢ XMMHUYECKUM
MIPOU3BOJICTBOM, UCIIOJIB30BAHUEM U MEPepabOTKON BEIIECTB;

yriryOseHue NpeACcTaBIeHUH 0 HayYHbIX METO/1aX IMO3HaHUs, HEOOXOIUMBIX /ISl IPUOOPETEHNsI YMEHUH OpUEHTUPOBATHCS B MUPE
BEIIECTB U OOBSCHEHMS] XMMMUYECKUX SIBJICHHUH, UMEIOLIMX MECTO B IPUPOJE, B MPAKTUYECKON NEATEIBHOCTH M IMOBCEIHEBHOU
KU3HU.

B nnane peam3an IICPBOOYCPCIHBIX BOCIHUTATCIBHBIX MW PA3BUBAIOIINUX q)YHKHI/II;‘I LICJIOCTHONH CHCTEMBbI CPCAHCTO O6III€FO

o0Opa3oBaHUs MPU U3YUYCHUU NpeAMeTa «XUMHUS» Ha YriyOJEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT Takue LETU U 3aJauH,

KakK:

BOCIIUTaHHE YOSKIEHHOCTH B IMO3HABAEMOCTH SIBICHUH MPHUPO/IbI, YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPETUUECKUX U
NPUKJIATHBIX UCCIEIOBAaHUN B XUMHUH, (OPMUPOBAHHE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CAMOBOCIHUTAHHIO HA OCHOBE YCBOGHUS
o0I11e4eI0BeYeCKIX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, UHTEIJIEKTYAIbHBIX H TBOPYECKUX CIOCOOHOCTEH 0oOydarommxcs, GopMupoBaHue y HUX
CO3HATENILHOTO OTHOIIEHHUS K caMOOOPa30BaHUIO M HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON MpodeccuoHanbHON U
OOIIECTBEHHOM JIeATETHHOCTH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 3JI0pPOBOM 00pa3e KHU3HU;



e (QopMHUpOBaHHE YMEHHI 1 HABBIKOB Pa3yMHOI'0 MPUPOIOIIOIH30BAHMS, PA3BUTHE KOJIOTMUYECKON KYIbTYphl, IPUOOPETEHUE OIbITa
0O0IIECTBEHHO-IIOJIE3HOMN DKOJIOTHUYECKON AEATEIILHOCTH.

OOm1ee yuCIIo YacoB, MPEIyCMOTPEHHBIX IS U3YUYCHUSI XUMHU Ha YTITyOJICeHHOM YpOBHE CpeaHero odmiero oopazoBanus, B 11 xmacce
coctaBisier 102 gaca (3 yaca B Helem0)

COJAEPXAHHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHeiilue XuMuueckue NOHATHSI M 3aKOHBI (8 4acoB)

AtoM. Xumnueckuid ssieMeHT. M30Tonsl. [IpocThie U Cl10KHBIE BELIECTBA.

3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKLIHIX, 3aKOH MOCTOSHCTBA
cocTtaBa. BeliecTsa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

AToMHBIE opOuTany, s-, p-, d-, f-anekTponsl. OCOOEHHOCTH Pa3MEIICHHS AJIEKTPOHOB MO OPOUTAISIM B aTOMax MajbIX U OOJBIINX
MEePUOJIOB. DHEPreTUUECKUE YPOBHU, MOAYPOBHU. CBS3b NEPUOANUYECKOrO 3aKOHA U MEPUOJUYECKON CUCTEMbI XMMUUYECKUX AJIEMEHTOB C
Teopueil cTpoeHusi aToMoB. KOpOoTKkHil ¥ NIWHHBIN BapyuaHThl TAOJUIBl XUMHUYECKHUX 3J1eMEHTOB. [lonokeHrne B MepUOIUIECKON CUCTEME
XUMHYECKUX JIEMEHTOB BOJIOPO/IA, JIAHTAHOUIOB, AKTUHOUJIOB M UICKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

BaneHTHOCTH U BaJICHTHBIE BO3MOKHOCTH aTOMOB. [leproanyueckoe n3aMeHeHne BaJICHTHOCTH U Pa3MEPOB aTOMOB.

PacyerHble 3amaun. Brruncienne Macchl, oObeMa WJIM KOJWYECTBA BEIIESCTBA IO HM3BECTHOW Macce, 00beMYy WU KOJIUYECTBY
BEIIIECTBA OJTHOI'O M3 BCTYIHUBIIMX B PEAKIUIO WIIM TOJYUYMBIIUXCS B pE3yJIbTATE€ PEAKIIUU BEIIECTB.

Tema 2. CTpoenne BeniecTBa (7 4acoB)

XuMHu4deckas CBs3b. BUIbpl M MeXaHM3Mbl 00pa3oBaHUsS XMUMHUYECKOH cBsi3u. MoHHas cBs3b. KaTwmonsl u aHnoHbl. KoBasieHTHas
HEMoJIsIipHas cBs3b. KoBajeHTHAs MOJsipHAs CBA3b. DJIEKTPOOTPULIATENbHOCTh. CTeneHb OKUCIeHUsS. MeTtauindeckasi cBsizb. BogopoaHas
CBs3b. [IpoCcTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTAaHUYECKUX M OPTAaHUYECKUX BEIIECTB.

Tunbel KpUCTATMYECKUX PEIICTOK W CBOMCTBA BemecTB. [IpuunHBI MHOTOOOpa3Hs BEIIECTB: W30MEpHs, TOMOJIOTHS, aJTIOTPOIIHS,
W30TOMHS.

JemoHcTpanuu. Mojenn MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METATMYCCKUX KPUCTAUIMUECKUX pereTok. Dddekt Turmans.
Mojenu MoJIeKyJl HU30MepOB, TOMOJIOTOB.

Pacuernsbie 3anaun. Brruncienune macchl (KOJUYECTBA BEIECTBA, 00bEeMa) MPOJYKTAa PEAKIMU, €CIU JUIsl €ro MOJIy4YeHHUs JaH
pacTBOP C ONPEACIIEHHON MacCOBOM JOJIEW UCXOIHOTO BEILIECTBA.
Tema 3. Xumuueckue peakunu (7 4acoB)



Krnaccugukanmss XuMu4ecKkux peakliiii B HEOPraHUYeCKOM U OPraHn4ecKo XUMHUH.

CKOpOCTh peakiliu, €€ 3aBUCUMOCTh OT Pa3lWYHBIX (PAKTOpPOB. 3aKOH ACHCTBYIOIIMX Macc. JHeprus akrtuBauuu. Katamus u
Karanu3aropbl. OOpaTumMocTh peakuuil. Xumuueckoe paBHoBecue. CMelleHHE paBHOBECHUS MOJ JACWCTBHEM pa3IWYHBIX (DaKTOPOB.
[punmun Jlelllarense. IIpon3BoaCTBO CEpHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JdemMoHcTpanMu. 3aBUCUMOCTh CKOPOCTH PEAaKUUM OT KOHLEHTpalWMHW W TeMIleparTypsl. PasmokeHue nepokcuiaa BOAOpoAa B
MIPUCYTCTBHUHU KaTanu3aropa. OnpeneneHue cpeasl pacTBOpa ¢ NOMOIIBI YHUBEPCAIbHOTO HHANKATOPA.

JlabopaTopHbie onbIThI. [IpoBeieHNEe peakinii HOHHOTO 0OMEHa JJIs XapaKTePUCTUKU CBOMCTB JICKTPOIUTOB.

IIpakTnueckas padora. BnusHue paznuuHbix (pakTOpoB HA CKOPOCTh XUMUYECKON pEaKIIUu.

PacueTrHble 3aga4yu. Beruucienre macchl (KoJudecTBa BeUlecTBa, 00beMa) MPOAYKTa PEaKIMH, €CIM M3BECTHA Macca MCXOIHOIO
BEILIECTBA, COJIEPHKAILETO ONPEAEICHHYIO JOJI0 NIPUMECEH.

Tema 4. PactBopsbl (7 4acoB)

HucnepcHble cuctembl. VctuHHble pacTBOpbl. CrocoObl BhIpaXXEHUS] KOHUEHTPAIMM PAacTBOPOB: MaccoBasl JOJSI paCTBOPEHHOIO
BEILIECTBA, MOJIApHAsl KOHUEeHTpauus. KomionaHbeie pacTBOpbI. 3051, TENH.

OnekTponuTudeckas aucconuanus. CUiabHbIE U clla0ble AIEKTPOIUTHL. Kuciomuo-ocnosHvle g3aumoodeticmsus 6 pacmeopax. Cpena
BOJIHBIX PAaCTBOPOB: KHCIIas, HEUTpalibHasi, lenouHas. Monnoe npoussedenue 600vl. Bogoponnsiii mokaszarens (pH) pacTBopa.

T'uoponu3z opeanuueckux u HeopeaHuyecKux coeOUHeHull.

IIpakTnyeckas padora. [I[puroroiieHre pacTBopa ¢ 3aJJaHHOW MOJIIPHOM KOHLIEHTpaIuen

Tema 5. DiekTpoxumMmn4yeckne peakuu (5 4acon)

XHWMHUYECKUE UCTOYHUKHU TOKA. PAJl CTAaHAAPTHBIX AJIEKTPOJIHBIX NOTEHIMATIOB. JJIEKTPOJIM3 PACTBOPOB M PACIUIABOB. [lomamue o
Koppo3suu memannos. Cnocodwvl 3aujumsl 0m KOPpPO3UU.

Tema 6. Metaibl (17 yacoB)

[TonoxxeHre METAIOB B MEPUOINYECKON CUCTEME XUMUYECKUX AJIeMEeHTOB. OOIue cBOMCTBA METAILIOB. DIIEKTPOXUMUYECKUN PAJT
HanpspKeHUi MeTauioB. O0IIKe crnocoObl MOTYYeHHs] METAIIIOB.

O0630p METaITOB TJIABHBIX MOATPYIII (A-TPYIIN) MEPUOTUIECKON CUCTEMbl XUMHUYECKUX SJIEMEHTOB.

O0630p MetaimoB riaaBHbIX noarpynn (b-rpynm) mepuogudeckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB (Meb, IIUHK, MUMAaH, XpoM,
JHcene3o, HUKeb, N1amuHa).

CniaBbl METAILIIOB.

Oxcupl ¥ THAPOKCUABI METAIIOB.



JdemoncTpaunu. O3HaKOMJIEHHE C O0Opa3laMi METAJJIOB U UX COeAMHEHUN. B3ammopaeicTBre IMIETOYHBIX U HIET0YHO3EMEIbHBIX
METa/NIOB ¢ BOJOW. B3ammopnelicTBUEe Menu ¢ KHCIOPOAOM U cepoil. Diekrponu3 pactBopa xjopuaa menu (1I). OmbiTel mo kopposuun
METAJIJIOB U 3aIlATE OT HEeE.

JlabopaTopHble onbIThl. B3anMoaeiicTBUE IMHKA U JKeJIe3a ¢ pacCTBOPAMU KHUCIIOT U IeJo4yeil. 3HaKOMCTBO ¢ 00pa3liaMy METaJlIoB
U uX pynamu (paboTa ¢ KOJUIEKIUSIMU).

Pacyernble 3amayu. PacyueTel 10 XMMHYECKMM YPaBHEHMSM, CBS3aHHbIE C MAacCOBOM JOJIEH BBIXOJA MPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3ZMOKHOIO

IIpakTHyeckas padora. PemieHue 3kcnepuMeHTANbHBIX 32/1a4 110 TeMe «MeTtaym.

Tema 7. Hemetasuibl (18 yacoB)

O0630p cBoMCTB HeMeTauioB. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUMMYHBIX HeMeTamioB. OKCUIbl HEMETAIOB U
KHCJIOPOJIOCOAEpKAIIUE KUCIOThl. BonopoaHble coeIMHEHNST HEMETAILIOB.

Jemoncrpauun. OOpa3ipl HemeTamioB. OOpas3ibl OKCHAOB HEMETAIJIOB U KUCIOPOJCOJEpKaluX KHUCIoT. ['opeHue cepsl,
dbocdopa, xene3a, MarHus B KUCJIOPO/IC.

JlaGopaTopHble OnbITHI. 3HAKOMCTBO € 00pa3llaMd HEMETaUIOB U UX NPHUPOJHBIMHU COCJUHEHUsMHU (paboTa ¢ KOJICKLUSIMM).
Pacno3naBanue xy0puaoB, Cyiab(paToB, KapOOHATOB.

I'enernueckas cBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB.

IIpakTHyeckas padora. Penmenue 3xcnepuMeHTaIbLHBIX 32124 10 TeMe «HemeTawibi».

Tema 8. Xumusi v )Ku3Hb. (54.)

XuMHs B NPOMBIIUIEHHOCTH. IIpHMHIMIBI XMMHYECKOIO MPOU3BOACTBA. XHUMHUKO-TEXHOJIOTUYECKUE MPHUHIMIBI IPOMBIIUIEHHOTO
nosrydeHus MeramuioB. IIponsBonacTso uyryHa. [Ipon3BoacTso cranu.

Xumus B ObITy. X¥UMHYECKasi MPOMBIIIJICHHOCTh M OKPY:KaloLasi cpea.

IIpakTnkym7 4). PemeHue sKCIepHMEHTAIBHBIX 3a7ad II0 HEOPraHMYECKOW XMMHHM; PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a/ad I10
OpPraHMYeCcKON XUMUU; pelIeHne MPAKTUUECKUX PaCueTHBIX 3a/1a4; [0JIy4eHUe, cCOOMpaHne U paclio3HaBaHHUE ra30B.

Tema 9. Pemenue 3agau. O600menue. (28 4.)



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 1O XUMHUH HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBUU C CUCTEMHO-/IEATEILHOCTHBIM MOAXO0/I0OM B CTPYKTYpPE JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUA TMpeaMeTa « XUMUsS» Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHUs BBIJACICHBI CICAYIONINE COCTABISAIONINE: OCO3HAHHE OOYYAIOIIUMHUCS POCCHUUCKOM TPaKIaHCKOM
UJICHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH M CAMOOTIPEICIICHUIO; HATHYMUE MOTUBAIIMHU K O0OYYEHHIO; TOTOBHOCTH U
CIIOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCS MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TMOBEJICHUSI; HATHMYKUE MPaBOCO3HAHUS,
9KOJIOTUYECKOU KYJIBbTYPBI; CHOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HEHHBIC MJIAHBI.

JIngHOCTHBIC PE3yJbTaThl OCBOCHUS MPEAMETa «XHUMHs» OTPAKAIOT CPOPMHUPOBAHHOCTH OIMbBITA MO3HABATEIHLHOM M MPAKTUYECKOU
JESATETLHOCTH 00YyYaIOUXCs B MPOIECCe peain3alui 00pa3oBaTeIbLHON AeSTEILHOCTH.

JIngHOCTHBIC PE3yNbTaThl OCBOCHUS MPEAMETa «XHUMHs» OTPaKaT C(OPMHUPOBAHHOCTH OMbITA MO3HABATEIBHONW M MPAKTHYECKOM
JESATeTLHOCTH 00YyYaIONIUXCs B MPOIECCe peann3alii 00pa3oBaTeIbHOMN ASSITEIFHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS

OCO3HaHUs 00YYaIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBOXKCHHS K 3aKOHY M MPABOMOPSIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMAaX U MPaBUJiaX MEKIMUYHOCTHBIX OTHOIICHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOpPYECKOW IEATEILHOCTH MPH CO3JaHMHM YUYCOHBIX IPOCKTOB, PEIICHUHM Y4YEOHBIX M IMO3HABATEIbHBIX
3a/1a4, BBITIOJIHCHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH TIOHMMAaTh ¥ MPUHUMATh MOTHBBI, HAMEPEHHS, JOTUKY U apTyMEHTHI IPYTUX MPU aHATU3€ Pa3IUIHBIX BUIOB yueOHOM
NEeSATeTLHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

IIEHHOCTHOT'O OTHOIICHUS K UCTOPUIECKOMY M HAYYHOMY HACJICIUIO OTEUECTBEHHON XUMHH;

yBaKEHHUS K MPOIECCY TBOPUYECTBA B O0JACTH TEOPHHM M MPAKTUYECKOTO MPHIIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIC HAYKH
€CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOICHUH, KPOIIOTIUBBIX SKCIIEPUMEHTAILHBIX TIOUCKOB, MTOCTOSTHHOTO TPY/a YUYEHBIX U MPAKTHKOB;

WHTEpeCa W TO3HABATEIIbHBIX MOTHBOB B TOJYYEHUH M TMOCIEAYIONIEM aHamu3e WHQPOpPMAIMU O TEPEIOBBIX JIOCTHKEHUSX
COBPEMEHHOM OT€YECTBEHHON XMMUU,

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEACHUS;



CIIOCOOHOCTHU OLIEHUBATh CUTYalluH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEIEHUE M MOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMII HPaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM
OCO3HaHUS MOCIEACTBUN ITOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHMs LIEHHOCTEH 37J0pOBOro U 0e30MmacHOro o0Opasza >KM3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS] K COOCTBEHHOMY
($u3NUECKOMY U IICUXUYECKOMY 3]I0POBBIO;

coOI0ZIeHHs] PaBHJT O€30MacHOr0 00pallleHtsl C BElleCTBaMH B ObITY, TOBCETHEBHOM KU3HU, B TPYA0BOH J€ATEIbHOCTH;

MOHUMAaHMs LIEHHOCTH MPaBUJI WHAUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEJACHUS B CUTYALMSIX, YTPOXKAIOIIUX 310POBbIO
U JKU3HM JTIOJICH;

OCO3HAHUS MOCJEJICTBUNA U HEMPUITHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOroJisi, HAPKOTUKOB, KypeHus);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENbCKON JESATENIBHOCTH, OOIIECTBEHHO IMOJIE3HOW, TBOPUECKON U APYTUX
BUJAX JEATEIbHOCTH;

YCTaHOBKHU Ha aKTMBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 33/1a4 COLMAIBbHOM HaIlpaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY U3yUeHUIO Nnpodeccuil pa3nuyHoro poja, B TOM YHMCI€ Ha OCHOBE NPUMEHEHHUs NPEAMETHBIX 3HaHUH 110
XUMHUU;

YBa)KEHUS K TPYAY, JIOISIM TpyJa U pe3ybTaTaM TPyA0BOU e TeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY MHAMBUIYaIbHON TPaeKTOpUU 0Opa3oBaHus, Oyayliel mpodeccuu 1 peaar3ali COOCTBEHHBIX
’KM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 001IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€7€CO00Pa3HOr0 OTHOIIEHUS K IPUPOJIe KaK HCTOUYHUKY CYIIIECTBOBAaHUS KU3HU Ha 3eMIIe;

MOHUMAaHUS TI100aJBHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM, BIHSHUS YKOHOMHUYECKUX IPOLECCOB Ha COCTOSHUE MPHUPOIHOW U
COLIMAJIbHOM cpenibl;

OCO3HaHMsI HEOOXOJMMOCTH MCIIOJIb30BAHUS JOCTIXKEHUN XUMUH JUTsl pEIIEHUs] BOIIPOCOB PALMOHAIBHOI'O IPUPOIOIOIB30BaHUS;

aKTUBHOTO HENPUATHUS JACHCTBUHM, MPUHOCAIIMX BPE] OKpY’Karolled MpUPOJHON Cpelie, YMEHHs IPOTrHO3UPOBATh HEOIAronpusTHHIC
9KOJIOTMUYECKHE MOCIEACTBHS IPEANPUHUMAEMbIX JEHCTBUN U IPEIOTBPAILATh UX;



HaJUYUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHUECKON KYIbTYPHhI, ONbITA JEATEIIbHOCTH SKOJIOTHUECKOM HAIPaBJICHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCS MMHU B MO3HABATENbHOW, KOMMYHUKATUBHOMW U COLIMAIILHOW MPAKTUKE, CIIOCOOHOCTH W yMEHUS AKTHBHO
MPOTUBOCTOSTH UACOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI' O MO3HAHMS:

MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MMOHUMaHUsI ceU(UKU XUMHUHU KaK HayKd, OCO3HaHUsA €€ pojii B (POPMUPOBAHUU PAIMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUHU
[IETIOCTHOTO MPEJICTABJICHHUS 00 OKPY>KAIOIIEM MHUPE KakK O €IUHCTBE MPUPOJIbI U YeJIOBEKa, B TTO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHuu npobIeM COXpaHeHHs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW IUBWIM3AIMU: B €€ TYMaHUCTUYECKOW HAMPaBICHHOCTH U BaXKHOU
poJIn B CO3JaHUU HOBOM 0a3bl MAaTepUAIbHOW KYJIbTYpPbHI, B PEUICHUU TIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, YHEPTETUUECKOM, MUIIIEBON 1 SKOJOTHUECKOM O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICYCHUH YCIOBUHN YCIEITHOTO TPyAa
Y 9KOJIOTUYECKH KOMGOPTHOM KM3HU KaXKIOTO YjeHa 00IecTBa;

€CTEeCTBEHHO-HAYYHON TPaMOTHOCTH: TOHUMAaHHUs CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJb3yeMbIX B ©CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIIOJIB30BaTh IMOJIy4aeMble 3HAHHS Ul aHAIW3a U OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIEro MHUpPAa M MPOUCXOASIINX B HEM
W3MCHEHUHN, yMEHUs JenaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (DAKTOB M HMMEIONIUXCS JAHHBIX C €0 TMOTYUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJI30BAaTh XUMUYECKHUE 3HAHUS JIJIs1 PEIICHUS TTPo0JIeM B pealbHbIX KU3HECHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUI0, UCCIIeIOBATEILCKON IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHHIO, K aKTUBHOMY ITOJYYCHHMIO HOBBIX 3HAHHH 10
XUMHUHU B COOTBETCTBUH C )KM3HEHHBIMHU MTOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSIM TPy/la B pa3InyHbIX cepax mpodeccroHaIbHON AeITETHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDHI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBbI IO XUMHUU HA YPOBHE CpETHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC TSI OPMUPOBAHUS MHUPOBO33PEHUSI O0YUAIOIIUXCS MEKIUCIUIUTMHAPHBIE (MEXIpPeIMETHbIC) OOIIeHaAyYHbIC MOHSTHS,
OTpaKarolIKe IeJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CHEIU(PUKY METOI0B MO3HAHMSI, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsl,
BEII[ECTBO, DHEPIHs, SBIEHUE, MPOIECC, CUCTEMa, HAYUHBIM (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS, HCCIEIOBAHHE,
HaOII0IeHNe, U3MEPEHUE, SKCTICPUMEHT U JpYyTHe);



YHUBEpCaJIbHbIE Yy4YeOHblE ACUCTBUS (IIO3HABAaTENIbHbIE, KOMMYHUKATHBHbBIEC, DPETYJIATHBHBIE), oOecreunBamomue (HopMHUpOBaHUE
(yHKIMOHAJIIBHOM TPAaMOTHOCTH U COLIMAJILHOM KOMITIETEHLIUN 00YYarOIIUXCS;

CIOCOOHOCTh O0OYYaIOIIMXCS HMCIOJB30BATh OCBOEHHBIE MEXAUCLUUIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U yHUBEPCAIbHbBIE
y4eOHbIE JIEHCTBUS B TO3HABATEIHLHON U COLIMAIBHON MPAKTHKE.

MeTtanpeaMeTHble pe3yJIbTaThl OTPAXarOT OBJAJCHHUE YHUBEPCAJIbHBIMU YUYEOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PETYISTUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTe/ibHbIE YyHUBEPCAJILHbIE YUeOHbIE AeCTBUS

1) 6a3oBbIe JJOTMYeCKHE AeHCTBHUSA:

CaMOCTOSITEIFHO (POPMYTUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pACCMaTPUBATh €€ BCECTOPOHHE;

OTIpENIETATh e JACSATEIBbHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUM UX JOCTIDKCHHS, COOTHOCHUTH PE3yIbTaThl ACSATEIHLHOCTH C
MTOCTaBJICHHBIMH IICIISIMH,

WCIIOb30BaTh TPU OCBOCHUW 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACIATh XapaKTEepPHbIE MPHU3HAKU TOHATUH W
yCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJ30BaTh COOTBETCTBYIOIINE MTOHATHS 111 OOBSICHEHUS OTACIBHBIX ()aKTOB U SIBJICHUI;

BBHIOMPATh OCHOBAHUS U KPUTEPHUU TSI KJIACCU(UKAIIUY BEIIECTB U XUMHUYECKUX PEaKIIHiA;

yCTaHABIIMBATh TPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXK/y U3y9aeMbIMH SIBIICHUSMU;

CTPOUTH JIOTHYECKHE PacCyXACHHS (MHAYKTHUBHBIC, NEAYKTUBHBIC, 10 AHAJOTHU), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMsS B
paccMaTprUBaeMBbIX SBJICHHUSIX, (POPMYITUPOBATh BHIBOIBI U 3aKITIOUCHUS,

IPUMEHATHh B IIPOIIECCE MO3HAHUS HCIOJb3yeMble B XUMHH CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa3oBhIBATh MOJCIbHBIE
IPEACTABICHUS — XMUMHYECKHN 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas (opMmylia, ypaBHEHHE XUMHUUYECKOW pEakIuu — MPU peIIeHUU
y4eOHBIX TO3HABATEIbHBIX M MPAKTHYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC MPEJCTABICHHS IS BBISIBICHHUS XapaKTEPHBIX
MIPU3HAKOB M3Y4YaeMbIX BEIECTB U XUMHUUYECKUX PEaKITHil.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHHS BEIIECTB U XMMHUYCCKUX PEAKIIHA;

dhopMyIHpOBaTh IIEIU M 3aJla4d MCCIICIOBAHMS, MCIOIB30BaTh IMOCTABICHHBIE M CAMOCTOSATEIHLHO CPOPMYIUPOBAaHHBIC BOIPOCHI B
KadeCcTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI [T (POPMUPOBAHUSI TUITOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CaMOCTOATEILHOTO IJIAHUPOBAHUS W MPOBEJICHUS YUYEHHYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHUS
HaOII0JIaTh 32 XOJI0OM IPOIECCa, CaMOCTOSTEIIFHO MTPOTHO3UPOBATH €ro Pe3yibTaT, POPMyIHPOBAaTH 0OOOIIEHUS U BBIBOJIBI OTHOCHUTEILHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEIOBAHHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O IIPOJICIaHHON paboTe;



MpUOOpPETaTh ONBIT YYEHUYECKOW HCCIIEOBATENbCKOM M MPOEKTHOM NEATEIbHOCTH, NPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 33/1a4, IPUMEHEHHUIO PAa3IUYHBIX METOJOB MO3HAHMS.

3) padora ¢ uHpopmManUei:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (Hay4HO-NOMYJISIpHASL JIMTEpAaTypa XUMHUYECKOTO COJIEepKaHus,
CIpaBOYHBIE MOCOOMS, pecypchl VMHTepHeTa), aHaIM3UpOoBaTh HMH(OpPMAIMIO Pa3IMYHBIX BUAOB U (OPM MPEACTABICHUSA, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTS;

(dbopMynHMpoBaTh 3alpOChl U MPUMEHITh Pa3IUyHble METOJbI MPHU MOUCKE U 0TOOpe MHPOpMAIMHU, HEOOXOIUMOM /IJisi BBHIMOJIHEHUS
y4eOHBIX 3aJ1a4 ONpeeIEHHOTO TUIIA;

MPUOOPETATh ONBIT UCIOJIB30BAHUS HHPOPMATMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BbIOMpaTh ONTUMAJIbHYIO QOpMy MpenacTaBieHuss nHopManuu (cXeMbl, rpaduKH, JuarpaMmbl, TaOIUIbI, PUCYHKH
H JpyTHe);

WCIOJIb30BaTh HAay4HbIH S3bIK B KaueCTBE CpEJACTBA MpU paboTe C XUMHUYECKOW HHOpMaluen: NPUMEHSTh MEXKIpeIMETHbIE
(puznyeckue u MaTeMaTHUECKKE) 3HAKU U CUMBOJIbI, POpPMYJIbl, a0OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA HATJISAHOCTH.

KomMmyHuKkaTuBHbIE YHHBepcajibHble Y4eOHbIe JeiiCTBHS:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMbI B XOJI€ IMajora 1/Win IUCKYCCUH, BbICKa3bIBaTh UAeH, (POPMYIUPOBATh CBOU
IPEJIOAKEHUSI OTHOCUTEIBHO BBITIOJHEHUS MTPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C TpPE3eHTAlMe pe3yJbTaTOB MO3HABATEIbHOW NIE€ATEIBHOCTU, IMOIYYEHHBIX CAMOCTOSTEIBHO HIIM COBMECTHO CO

CBEPCTHUKAMU TPH BBIMOJHEHUN XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM paboThl O MCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB,
peanuzanuu yaeOHOro MpoekTa, U GopMyJIUpOBaTh BBHIBOBI 110 pe3ysibTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTIIACOBAHMS TTO3UIUI
B X0/ OOCY>KICHHS 1 OOMEHa MHEHHSIMH.

PeryasiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE TelCTBHUA:

CaMOCTOSATEIbHO IUIAHHUPOBATh M OCYIIECTBJISATH CBOIO II03HABATCIBHYIO JCSITEIBHOCTh, ONpeaeiss e€ Iead W 3a/ayuH,
KOHTPOJHMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh MPEUIaracMblii aarOpUTM JCUCTBUI TpPU BHITIOJHEHUU YUYEOHBIX H
MCCIIeIOBATENbCKUX 3a/1a4, BRIOUPaTh Hanbolee d3pGEeKTUBHBIA CIOCOO UX pelIeHUs] C YYETOM MOJTyUYeHUs] HOBBIX 3HAHUHM O BEIIECTBaX U
XUMHYECKHUX PEaKIUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATETLHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATbHI

[IpenmeTHbIE pe3yabTaThl OCBOCHMS NMPOrpamMMbl IO XMMHUU Ha YIJIyOJEHHOM YPOBHE Ha ypOBHE CPEIHEro oOIIero oOpa3oBaHUs
BKJIIOYAIOT crnenuduyeckue uisi ydeOHOro mnpeamera «XUMHs) HayyHble 3HAaHUSA, YMEHHUS M CIOCOObl JEHCTBUI IO OCBOEHHUIO,
MHTEpIpEeTaluy U NpeoOpa3oBaHUIO 3HAHUM, BUJBI JAE€ATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX CUTyallUsiX, a TaKXKe B pealbHbIX >XM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C XMMHEW. B mporpamMMe mo XumMuum IpeiMETHBIE
pe3yabTaThl IPEICTABICHBI 110 TOJAM U3YUYEHUS.



NEPEYEHDb IU®POBBIX OGPA3OBATEJIBHBIX PECYPCOB U WEB-CAMTOB UHTEPHET.
[upoxuii BEIOOP AIIEKTPOHHBIX TTOCOOHI MPEAICTABICH B €IMHON KOJUICKIIMH HU(POBBIX 00pa30BaTEIBHBIX PECYPCOB: http:/school-collection.edu.ru/.
[Tepeuenr Web-caiiToB, peKkOMEHAYEMBIX JIsl HCIIOJIB30BAHUS B pA0OTE YUUTEIIMH XUMUH:

No HasBanue caiita unum ctatbu Conepxxanue Anpec (URL)
/1
1. Kypnan «Xumus: MmeToauka CopepxaHue HOMEPOB U aHHOTAIMK cTaTell )kypHana | http//www.chem.msu.su/rus/school/
MIPENnojaBaHusl B IIKOJIE» chemistry_meth/welcome.html
2. [[IkonpHBIE YUEOHUKH TIO Cepust LIKOJBHBIX Y4Y€OHUKOB 10 XUMUU aBTOPCKOTO http://www.chem.msu.su/rus/school/
xumun g 8-11 kimaccos koJutekTuBa xuMpaka MI'Y mox obmieit penakiueit
obuieoOpazoBarenbHOM mKobl | akagemuka PAH B.B.Jlynuna. [Iporpammsl Kyp- coB.
[ToypodHoe rIaHupoBaHue. DIEKTPOHHBIC TEKCTHI.
3. Alhimik [Tonesnsie coBeThl, 3¢ (heKkTHBIE ONBITH, XuMudeckue | http:/eqworld.ipmnet.ru/indexr.htm
HOBOCTH, BUPTYAJIBHBIN PENIETUTOP, KOHCYIbTAIHH,
VCTOPHUS XUMHH
4. C - BOOKS Jluteparypa mo xumuu http://c-books.narod/ru
5. ATOMBI B KpUCTaJLIax YyebHoe mocodue eKaTepuHOYPrCKUX YIEHBIX http://virlib.eunnet.net/win/metod_materials/wm9/
A.C.Mocksuna u 10./[.ITanoBa
6. Mup xumun CrnpaBouHas uH(pOpMaIusi, HOBOCTH HAYKH http://www.chem.km.ru/
7. OnopHbIE KOHCIIEKTHI 10 [ToypouHblie KOHCIIEKTHI JUTS IIKOJIBHUKOB 8-11-x http://khimia.hl.ru/
XUMHH KJIACCOB
8. OnbITHI IO HEOPraHUYECKOM Onucanue peaknuii, pororpaduu, cripaBoyHas http://shnic.narod.ru/
XUMHH uHbopMaIus
0. OTKpBITBIA KOJUICIK: XUMHUS VuebHuk no xumuu, Tadimia Menaeieena ¢ http://www.chemistry.ru
0IPOOHOM XapaKTePUCTUKOM IIEMEHTOB,
UHTEPAKTUBHBIE MOJIEJIU, HOBOCTH, XPECTOMATHSI,
WHTepHeT-pecypchbl MO0 XUMUHU, TECTHI
10. [Iko/bHAS XUMUS — CrpaBOYHMK U y4€OHMK 110 XuMuH. I 1aBHast http://www.schoolchemistry.by.ru
CIPAaBOYHHK 0 XUMUHU U 0COOCHHOCTh — XUMKAJIBKYJISTOP, KOTOPBIN yIpoIIaeT
aKTUBHAas MOMOIIb YUCHUKY peleHre 3a1a4 no XUMHUH
WJIH CTYJICHTY
11. Poccuiickuit oOpazoBarenbHblii | Komekiys SKCIIepuMeHTOB TI0 XUMUH http://experiment.edu.ru/catalog.asp?
nopTajn ob_no12619
12. Kypc opranndeckoil Xumuu ITocTanoBka ombITOB. Kitaccel opraHM4ecKux http://formula44.narod.ru




3a 10-i1 kiacc. COeMHEHUH, TecTupoBanue. buorpadun 3HaAMEHUTHIX

YUYEHBIX.
13. Opranuyeckasi XUMHUSL. DJEeKTPOHHBIA YYeOHHMK JUIS CPEOHEH IIKOJIBL. http://cnit.ssau.ru/organics/
14. Xumusi s BCeX. DNEeKTPOHHBIN CIPABOYHUK 3a IMOJHBIM KypC http://www.informika.ru/text/database/chemy/STA
xumuu. [IporpaMmel 110 XMMHH, TECTHI. RT.html
15. Xumusi. O0pa3oBaTeIbHbIHI DKCIepUMEHTAIbHBIN YU4eOHMK MO oOmei u http://hemi.wallst.ru/
CalT JJId IIKOJHLHUKOB HEOpraHuyeckor xumuu s 8-11-x Kraccos,

HpeI[HaL’.Ha‘IeHHI)Iﬁ KaK J1s1 HadaJbHOI'O O6y[IeHI/I$[,
TaK U 1A IMOATOTOBKH K 3K3aMC€HaM B BY3.
XuUMHUYeCKue CJIOBapu, OJIMMIIMAABI 110 XWUMHWH.

—_—

[TonHbIil nepedeHb >IEKTPOHHBIX 00pa3oBaTenbHbIX M3aHui MoxHO Haiitu B nocooun « MHTEPHET — yuurtento: Xumus» A.D.Ilymkapés u
ap. Yensiounck, «B3rmsimy, 2006r.

CIIUMCOK JIMTEPATYPbI

Pymsutuc I'.E., ®eapaman @.I"., Xumusa. OcHoBsl 06mieit xumuu. 11 kmacc. — M.: [Ipocsemenne, 2016
I'apa H.H. Xumus. [Iporpammer o61ieo6pazoBatensHbix yapexaeHuit. — M.: [Ipocsemenue, 2010
Bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 kmaccel. PazBepHyroe Temarnueckoe miaHupoBanue o yueOnukam Pymsutuca I'.E., ®enpamana

@.I'., Bonrorpaa, Yuurens, 2009
Xomuenko N.I'.CO0pHUK 3a1a4 ¥ yIIpaXHEHUH 110 XUMHH.




TemaTn4eckoe IJIAHUPOBAHHUE yqeﬁﬂoro MaTtepuaJjia mo XuMuu 11 kaacce

1. | Atom. Xumunueckuit anemeHnT. M3otonsl. [loBropenue npoiaennoro B 10 k. §1,c.6.8.2-3 [loaror. K x/p
2. | BxogHasi KOHTpoJbHasi padora Nel
3. | 3akoH coXxpaHEHUsI MacChl U SHEPTUU B XUMUU §2,¢.9.Ne2-4
4. | llepuonnueckuii 3akoH. Pacmipeienenre 3IeKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX MTEPUOJIOB. §3,c.14-15,Ne 2-4, TecThl
5. | Pacnipenenenue 351eKTPOHOB B aTOMax OOJIBIINX MIEPHOJIOB §4,¢.22 Ne 1-5
6. | Ilomoxxenne B [ICXD Bogopoaa, JaHTAaHOUIOB, aKTHHOUJIOB HICKYCCTBEHHO TIOJIYU€HHBIX 2JIEMEHTOB §5 ¢.25, Ne4
7. | BajeHTHOCTH ¥ BaJICHTHBIE BO3MOYKHOCTH aTOMOB §6 ¢.31Ne4-7
8. | [lepuoanueckoe M3MEHEHNE BAJIGHTHOCTH U PaJINyCOB aTOMOB.
9. | OcHOBHBIE BUALI XUMHUUYECKON CBsI3M MOHHASA M KOBAJIEHTHAS CBSI3b §7,10 ctp. 33
10.| CocTtaBneHue IEKTPOHHBIX (DOPMYIT BEIIECTB C KOBAJICHTHON CBSI3bIO §7 ¢.33-34
11.| Merannuyeckas cBsi3b. BogopoiHast CBA3b. §8.c 37Ne3 TecTHI
12.| [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ §9,¢.43 No5, TecThl
13.| Ctpoenne kpuctaimioB. Kpuctajmmyeckne penieTku. §9,c. 48 Ne5
14.| TlpuunHBl MHOTOOOpA3Hs BEIICCTB §11,c.51 Ne4-5
15.| KonTpoabHas padora Ne2 mo Temam «BakHeiime XuMHUYecKHe MOHATHS U 3aKOHbD», «CTpoeHne

BellleCTBay
16.| Knaccudukamnus XuMHIECKUX peaKIuit §12,c 58 Ne 1-3, 5-7
17.| Knaccudukanus XUMHIECKUX PEaKIit §12,c 58 Ne 4,8-10
18.| CKOpOCTh XMMUUYECKUX PEaKLIHil §13,TecTor
19.| CkopocTh XuMHuueckux peakunii. Kunetnueckoe ypaBHEeHHE peaKlMH. §13,KOHCHEKT
20.| Karamms §14,c.70,Ne 4 TecTrl
21.| XumMudeckoe paBHOBECUE M CIIOCOOBI €0 CMEIIICHHUS §15,c.73,Ne3,3anaun
22.| Ypok-060011eHne 1o TeMe « XUMHUYECKHE PEeaKIIun)
23.| JlucriepcHbI€ CUCTEMBI §16,c.78 Nel-3
24.| CriocoObl BeIpaKeHHUsI KOHIIEHTPAIIUU PACTBOPOB §17,c. 81 3ax.1,2
25.| Pelienue 3a1a4 Ha MPUTrOTOBJICHUE PACTBOPA OMPEAEICHHON MOJISIPHOW KOHIIEHTPALIMHT §17,c. 81 3axn.3,4.
26.| IlpakTyeckasi padora Nel IlpuroroBieHue pacTBopa ¢ 3aJaHHOI MOJISIPHON KOHLIEHTpauueii IToaroToBUTH OTYET
27.| DnexTpoauTryeckas nucconuanus. BoaopoaHblii moka3aTenb. §19¢c 88,Ne 2-7
28.| Peakiinu noHHOrO 0OMeEHa §20,c. 92 Ne 2-5
29.| I'mipoau3 OpraHUYECKUX U HEOPraHUUECKUX COEANHEHNN §21,c.97 Ne 6-7




30.

XUMHUYECKUE UCTOYHUKNA TOKa

§22,c 102.Ne 5-6

31.| Pan cTaniapTHBIX IEKTPOJAHBIX IOTEHIIMAJIOB §23,c.107.Ne 8-9
32.| Koppo3ust METAIJIOB U €€ MPeAYypPEKICHNIE §24, c.112, Ne4-5
33.| DnexTpoaus §25, c. 118Ne 4,6. mon.x k/p

34.| UtoroBasi KOHTpoJibHast padoTa Ne3 3a I moayroaue no pasaeny «TeopeTrnyeckue 0CHOBbI XUHMHUH»
35.| O0mas xapakTepuCTUKA METaNIOB §26,c. 123 Ne 6-7,TecThl
36.| O030p METATUIECKHUX JIEMEHTOB A-TrpyIin §27,c. 131 Ne4-5,9

37.| OO0t 0630p METAUTMYECKUX JI€MEHTOB b-rpymm §28,c.134 No3-4, tecTsr
38.| Menan §29,c. 137 Ne4

39.| Hunk §30, c. 140,Ne4

40.| Tutan u xpom §31,c 145 No2,3

41.| XKene3o, HUKEIb, IJIaTHHA §32,c.149 Ne3-4,tecTnI
42.| CraBbl METAJIJIOB §33,c.154 Ne5-6

43.| OKCuIBl METAIIOB §34,c.160 Ne5
44.| I'mapokcuasl METAJUIOB §35 npountarh
45.| Pemienue 3a1a4 Ha BBIYMCIIEHUE MACChI BEIIECTBA COAEPIKAIINE TPUMECH PemuTs 3a1a4u ¢ KapTOUKH.

46.| Pemenue 3a1a4 Ha BBIYMCICHUE MACCHI BEMIECTBA COJIEPIKAIINE TPUMECH Pemuth 3a1aumn ¢ KapTOUKH.
47.| BrrunciieHne MaccoBOil 10J1 yriepoja B CTalIu PemmTh 3a1aun ¢ KapTOUKH.
48.| Brerunciaenne o0bema rasa. PemmTh 3a1auu ¢ KapTOUKH.

49.

Pemenne 3aaa4 Ha HpaKTI/ILIeCKI/II\/'I BBIXOJ OT TCOPETUYCCKH BO3MOXKHOI'O BECIICCTBA

PemmmTs 3a1aun ¢ KapTOUKH.

50.

Pemenne 3aJa4 Ha HpaKTI/I‘ICCKI/Iﬁ BBIXOJ] OT TCOPETUUCCKH BO3MOXXHOI'O BCIICCTBA

Pemmte 3aJ1a4M C KapTOYKH.

51.

KonTpoabHasi padora Ne4 o teme «MeTanjibh)

52.| O630p HEMeTaLIOB §36, ¢.165 Ne2
53.| CtpoeHne npoCThIX BEMIECTB — HEMETAILIOB. §36 c. 165 1/3
54.| CBolicTBa ¥ NPUMEHEHHUE BAKHEUILIMX HEMETAJIOB yriiepoa U KPEMHUS §37,c.172 No4, tabn. 17

55.| CpoiicTBa 1 NpUMEHEHNE BAXKHEHUIINX HEMETAIUIOB a30Ta U pocdopa §37,c.172Ne6 Tabun. 18
56.| CBolicTBa U NPUMEHEHHUE BAXKHEUIINX HEMETAJJIOB KHCIIOPOJa U CEPbI §37,¢.172 tabn. 19
57.| CpoiicTBa U MpUMEHEHUE BaXKHEUIINX HEMETAIUIOB (propa u Xjopa §37,c.172 tabn. 20 1/3

58.| OO0mas xapakTepuCcTUKa OKCHJIOB HEMETAJUIOB M KMCIOPOJI0COAePKALIUX KUCIOT §38,c.179 Neb
59.| CpaBHUTENbHAS XapaKTEPUCTHKA KUCIOTHBIX OKCHJIOB M COOTBETCTBYIOIIMX UM KHUCJIOT §38,c.175 tabn. 21
60.| OKkMcAUTENbHbIE CBOMCTBA CEPHOMN KUCNOTbI §39,c.183 No2

61.

OKncAnTeNbHbIE CBOMCTBA @30THOM KNCNOTbI

§39,c.183 Ned

62.

CepHasl KHCJIOTa M a30THAs KUCIOTHL Mx ITPUMCHCHHC.

§39 Ne no 3agauHuKy




63.

OKHCIIMTEIBHO-BOCTAHOBUTEIBHBIC a30THON KHUCIIOTHI

§39 Ne no 3agauHuKy

64.

BOI[OpOI[HbIC COCAMHCHU S HCEMCTAJIJIOB

§40,c.186 Ne3,3anaun

65.

BOZ[OpOZIHI)IC COCAMHCHU S HEMECTAJIIIOB. FaHOFeHOBOHOpOZII)I.

§40,c 186 Ne 1, 2

66.

I'eneTmueckas CBA3b HCOPraHnM4Y€CKNX BCUICCTB

§41,c.189-B,

67.

I'eneTmueckas CBA3b OPraHn4cCKuX BCIICCTB

§42 tecThI

68.

IlpakTHyeckas padora Ne3. Penmenue 3kcnepuMeHTAILHBIX 32124 110 TeMe «Hemeranab»

oT4EeT

69.

KoutpoJabHas pa6ora Ne 5 no teme «Hemeranibn

70.

Xumus B MPOMBIIIIJICHHOCTH. HpI/IHHI/IHI)I MMPOMBIINIJICHHOT'O IMTPOHU3BOJACTBA

§43,c.198Ne6,7

71.

XUMHUKO-TEXHOJIOTHIECKHE MMPUHIOUIBI TPOMBINIJICHHOI'O IMTOJIYYCHHA MCTAJJIOB. HpOH?;BO}ICTBO YyryHa.

§44,c.203Ne8

72.

[Ipon3BOACTBO CTANIH

§45,c.208 N

73.

Xumus B ObITY

§46,c.213tecThl

74.

XuMudecKasi TPOMBIIUICHHOCTh W OKpYXKaromas cpefa

§47,c.217Ne4

75.

Pemenne 3aaa4 110 HCOpFaHquCKOﬁ XHUMHH PaCTBOPHUMOCTE BEIICCTB B BOJEC

76.

MaccoBasi J10Jis1 pAaCTBOPEHHOTO BEIECTBA

77.

MognsipHasi KOHIIEHTpAIUs

78.

MognsipHasi KOHIIEHTpAIUs

79.

PacdeTsl o ypaBHEHUSIM peaklUil MPOTEKAIOIINX B PAaCTBOPaxX

80.

PacdeTsl o ypaBHEHUSIM peaKIIUil MPOTEKAIOIINX B PaCTBOpax

81.

CocraBneHne ypaBHEHUH TUAPOJIM3A

82.

CocraBiieHHE ypaBHEHUH peakiinii 0OMEeHa B pacTBOpaXx dJIEKTPOJIUTAX.

83.

OKHCIUTEIIFHO-BOCTAHOBUTEILHBIC pCaKu

84.

Pemenne 3aJa4 110 OpFaHquCKOﬁ XHNMHNH

85.

BBIBOI[ (bOpMy.]'II)I BCIIECTBA I10 MacCOBOM JOJIN 3JIECMCHTOB

86.

BBIBOI[ (bOpMy.]'II)I BEIIIECTBA 110 MacCOBOM JOJIH 3JICMEHTOB

87.

BriBog (I)OpMy.]IbI BCIICCTBA I10 MaCCC BCIICCTB

88.

BriBog (I)OpMy.]IbI BCIICCTBA I10 MaCcCC BCIICCTB

89.

Haxoxnenue (I)OpMy.]'IBI BEIIEeCTBA MO0 OTHOCUTEIBHOM IIJIOTHOCTH.

90.

OnpeﬂeneHI/Ie MacCcChbl, KOJIMYECTBA U oOBeMa BCIICCTB C H30BITKOM HCXOOHBIX BCIICCTB

91.

OHpe,[[eJ'IeHI/IC MacCChbl, KOJIMYCCTBA U o0beMa BCIICCTB C U30BITKOM HNCXOOHBIX BCIICCTB

92.

KauectBennsnie PCaKIIM HAa OPTaHNUYCCKUC BCIICCTBA.

93.

Pemienne SKCIICPUMCHTAJILHBIX 3a1a4

94.

I'eneTnyeckas CBA3b OPraHn4YCCKUux COCIUHEHHUH.

95.

I'eneTnyeckas CBA3b OPraHn4YCCKUX M HCOPraHUYCCKUX COCOUHECHUI.




96.

[TonroroBka Kk KOHTPOJILHOM paboTe

97.

HTorosasi koHTpOIbHasi padoTa Neb
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