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IosicHuTeALHAA 3aIUCKA

[TporpamMmma y4eOHOTO MpeaMeTa «XHUMHUS» COCTAaBIIEHA B COOTBETCTBUHU C

o ®depnepanpHbM 3ak0HOM "OO6 00pa3oBanuu B Poccuiickoit denepanun’

e TpeboBanusiMH DeneparbHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHJapTa OCHOBHOTO
oOmiero oOpa3oBaHUs, MPUMEPHONH MPOTPaMMbl OCHOBHOTO OOILIEr0 OOpa3oBaHMS MO0 XUMHH
(«ITpocsemienune»,2011 rox)

e VYyebubm mmanoM MKOY Cauenckast OOILI

Hacrosimias mporpamma yuyuThIBaeT peKOMEHIAMU TPUMEPHON MTPOTrpaMMBbI IO XUMHUU ISl OCHOBHOM
HIKOJIBI.
Jannas pabodasi mporpaMma OpUEHTHpOBaHa Ha HMcnosib3oBaHUM YMK, CO31aHHOTO KOJUIEKTHBOM
aBTOpOB 1moJ pykoBoacTBoM O.C.I"'abpuensHa u peanu3yercs B yueOHHUKaX:
-I'abpuensa O.C., Ocrpoymos IN.I'., CnagkxoB C.A. Xumus. 8 kiacc — M. IIpocsemenue, 2022.
-I'abpuensn O.C. IIpocsenienue, 2022. Xumus 9 kinacc — M. Ilpocsenienue, 2022.

HampaBneHHOCTB MporpamMMmel: 00111€00pa3oBaTesibHasl.
YpoBeHb U3ydeHHs yIeOHOTO MaTepralia: 0a30BBIN.
CpoK 0CBOEHUS MPOrpamMMBbl — 2 TOJA.

[lporpaMMa MO XHMHH: KOHKPETH3HPYET MoJoxeHus DyHIaMEHTaIbHOTO sApa COIEpPIKAHHUS
O0y4YeHHsI XUMHH C y4YETOM MEXIIPEIMETHBIX CBA3€H Y4eOHBIX NPEIMETOB E€CTECTBEHHO-HAYYHOTO
IIUKJIA; ONpEACTSeT IOCIEI0BATeIbHOCTh H3YUCHHS CIMHHII COJCPKAHHS OOYYCHUS XHMHU W
¢dopmupoBanus (pa3BuUTHS) OOHIMX Y4eOHBIX M CHEHU(PHUECKUX NPEAMETHBIX YMEHHI; Jaer
OPUEHTHPOBOYHOE pacIpeesicHre y4eOHOT0 BpEMEHH 0 pa3/ieiiaM U TeMaM Kypca.

CopnepxaHue NpOrpaMMbl HANpaBlIeHO HAa OCBOCHHE 3HAHMH W HA OBJAJCHHE YMEHHUSMHU Ha
0a30BOM YpOBHE, YTO COOTBETCTBYET 00pa30BaTeIbHON Mporpamme Nmikoibl. OHa BKIIOYAET BCE TEMBI,
NPEIYyCMOTPEHHBIE  (elepaTbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO
o01m1ero o0pa3oBaHUs MO XUMUHU.

[Iporpamma kypca «XuUMHHM» MOCTPOEHA HA OCHOBE CHUPAIBHOM MOJEIH, MpeaycMaTpUBarOIIeH
MIOCTETNIEHHOE Pa3BUTHUE U YIIIyOJeHUE TEOPETUUECKUX MPEICTaBICHUH NPU IMHEHHOM 03HAKOMJICHHUH C
SMIIMPUYECKAM MaTepuaioM. B mpeaMerax ecTeCTBEHHO-MAaTEMAaTHYECKOTO IIMKJIA BEIYIIYIO POJIb
UTpaeT NO3HABATENbHAS IEATEIILHOCTh M COOTBETCTBYIOIIUE €1 TO3HABATENIbHbIE yUeOHbIC IeCTBUS.

OcHoBHbIE e 00y4eHUusl XHMHH B OCHOBHOM LIKOJI€e:
* (¢opmHupoBaHHE y O0Oy4aIOUIMXCSl YMEHHS BUJETh U IIOHUMATh LIEHHOCTh 00Opa30BaHUsl, 3HAUUMOCTh
XUMHUYECKOTO 3HAHUS JUIA KaKJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro MpoQecCHOHATIBHOMN JesTeIbHOCTH;
YMEHUS pa3nuyarh (aKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBOJIbI, BUJIETh X CBA3b C KPUTEPUIMHU
OLIGHOK M CBSI3b KPUTEPHEB C ONPEACICHHON CHCTEMON HEHHOCTEH, (hopMyIHpoBaTh U 0OOCHOBBIBAThH
COOCTBEHHYIO TIO3HUIIUIO;
* (opmupoBanmue y oOydaronIuxcsi IEJOCTHOTO MPEACTABICHUS O MHPE M POJM XMMHUU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHOHAY4YHOH KapTHHBI MHpa; YMEHUS OOBACHATh OOBEKTHl M IPOLECCHI
OKPY’KaIOIleH [EHUCTBUTEIBHOCTU — IPUPOJHOM, COLMAIBHOM, KYJbTYPHOM, TEXHHUYECKOM Cpe.bl,
MCIIOJIB3YS ISl 3TOrO0 XMMHUYECKHAE 3HAHUS;
* mnpuoOpeTeHrne oOydaroIIMMUCS OMbITa Pa3HOOOPA3HOM AEATEIBHOCTH, TIO3HAHUS U CaMOITO3HAHUS;
KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMEIOIIMX YHUBEPCAJIbHOE 3HAYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATEIBHOCTH: pEUICHHA NpoOjeM, NPUHATHS pPELICHWH, MOUCKA, aHalu3a |
00paboTkH HHGPOpPMALMM, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB HW3MEPEHUH, COTPYJHHYECTBA,
0e30MmacHOro OOpaIeHus C BEIIECTBAMU B TIOBCETHEBHOM JKHU3HH.

3amauu n3y4eHUus y4eOHOro npeamera « XuMHsI»:

1)yueOHble: (opMHUpOBaHHE CUCTEMbl XHMHUYECKHMX 3HAHUNA KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOMU
KapTUHBI MUDA;

2)pa3BuUBaIOIIME: PA3BUTHE JUYHOCTH Y4YalIUXCS, UX HUHTEIJICKTyaJbHOE U  HPABCTBEHHOE
COBEpIIICHCTBOBaHHUE, (POPMHUPOBAHHUE Y HUX TYMAaHUCTHYECKHX OTHOMICHUH © IKOJIOTUYECKH
1eJ1ecO000pa3HOro MOBEACHUS B OBITY U B TPYJOBOM NEATEIBHOCTH;

3)BocnuTaTenbHbIe: OPMUPOBAHUE YMEHHI 0€3011aCHOr0 OOpAaIEHHs C BEIIECTBAMHU, HCIIOJIb3yEeMbIMU



B TTOBCEIHEBHON JKU3HM; BBIPAOOTKA MOHMUMAHUS OOIIECTBEHHOI MOTPEOHOCTH B Pa3BUTHH XUMHH, a
TaKkxke (OPMHPOBAHWE OTHOWICHHS K XMMHUU KaK K BO3MOXKHOW oOjacTu Oymymied NpakTHYeCKOH
JeATEITbHOCTH.

B cootBercTBUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO
obmero o0pa3oBaHus OOydYarOIIMecs JOJKHBI OBJIAJIETh TaKUMH I[MO3HABATEIBHBIMH YUECOHBIMH
NEHCTBUSAMH, KaK yMeHHE (OpMyIHpoBaTh MpOOJIEMYy U THIOTE3Y, CTABUTHh LIETU W 3a/a4d, CTPOUTH
TJIaHBI TOCTHIKEHUS 1IeJIeH U PelIeHUs TTOCTABIICHHBIX 3a]1a4, TPOBOIUTh SKCIIEPUMEHT U Ha €T0 OCHOBE
JIeNIaTh BBIBOJIBI U YMO3AKITIOUCHHUS, TIPEICTABIATh UX M OTCTaWBaTh BOIO TOUKY 3peHUs. Kpome 3toro,
oOyyJaronuecs: JOKHBI OBJIAACTh NMPUEMaMH, CBSI3aHHBIMU C OIPEACIICHUEM TOHSATHIA: OTpaHUYNBATH
UX, OMHCHIBaTh, XapaKTepPH30BaTh U CpaBHUBATh. Cleq0BaTENbHO, IPU U3YUYEHUU XMMHU B OCHOBHOM
IIKOJIE ydJaliuecs JOJDKHBI OBJIAJIETh YYEOHBIMH JCHCTBUSAMHM, TIO3BOJISIIONIMMUA MM  JTOCTHYb
JUYHOCTHBIX, MPEIMETHBIX U METANPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

[Ipennmaraemasi mporpaMMa MO XHMHUH PAcCKpBIBACT BKJIAJ YYEOHOTO MpeaMeTa B JOCTHIKEHUE
1eJIeld OCHOBHOTO OOIIET0 00pa3oBaHus U ONPEIeseT BaXKHEHIIE CoepKATeIbHbIC TMHUH MIPEIMETA!
* BEIIECTBO — 3HAHUS O COCTABE W CTPOCHUHU BEIIECTB, UX BAXKHEHIIHMX (PU3UYECKUX W XUMHUYCCKHUX
CBOMCTBAax, OMOJIOTHYECKOM JICHCTBHH;

¢ XUMHYCCKad pCaKUusd — 3HAHHUA 00 YCIOBUAX, B KOTOPBIX HNPOABIISAIOTCA XHMHUUYCCKHC CBOMCTBaA
BE€IICCTB, crocobax YIIPABJICHUA XUMHYCCKUMU ITPOLECCAMMU,
¢ ONPpUMCHCHUC BCIICCTB — 3HAHHUA U ONBIT Hp&KTH‘-I@CKOfI ACATCIIBHOCTU C BCHICCTBAMHU, KOTOPBLIC

HauboJsee YacTo ynoTpeOsioTCs B MOBCEAHEBHON KU3HH, ITUPOKO MCIOIB3YIOTCS B TPOMBIIIJICHHOCTH,
CEeJIbCKOM XO35IMCTBE, Ha TPAHCIIOPTE;

A3BIK XUMUHU — CHCTEMa BAKHEUIIUX MOHATHI XUMUU U TEPMUHOB, B KOTOPBIX OHU OIHCHIBAIOTCS,
HOMEHKJIaTypa HEOPTaHUYECKUX BEIECTB, T. €. MX Ha3BaHUA (B TOM YHCIIC U TPUBUAIBHBIC),
XUMHUeckue (OpMyJibl U YpaBHEHHUS, a TaK)Ke IIPaBUiia epeBoia MHPOPMAIUU C €CTECTBEHHOT'O S3bIKa
Ha SI3bIK XUMHH U 00PATHO..

Ha »tane ocHoBHOTO 00I1IETO CpemHero oOpa3oBaHHS MPOUCXOIUT BKIIOUECHHE OOYYArOIIMXCS B
MPOEKTHYIO M UCCIIEI0BATEIbCKYIO JESITEIbHOCTh, OCHOBY KOTOPOM COCTaBJIAIOT TAKUE YHUBEPCAIbHbIE
yueOHble JEeHCTBUS, Kak YyMEHHE BHUAETH MpOOJeMbl, CTaBUTh BOIMPOCHI, KIACCUPUIMPOBATD,
HAOJI0/1aTh, MPOBOAUTHh IKCIEPUMEHT, NIe1aTh BBIBOJABI M YMO3AKITIOUYCHHS, OOBSICHITH, JOKA3bIBATH,
3alUIIAaTh CBOM MJIEW, JaBaTh ompezeieHuss NoHATUSIM. Clofa ke OTHOCATCA MPHUEMbI, CXOJIHBIE C
ONpe/ieJICHUEM TMOHATUN: ONHCAHUE, XapaKTepUCTHUKA, PAa3bsICHEHHUE, CpPaBHEHHE, pa3JIMuCHUE.
dopMHUpPOBaHUE ITHUX YHUBEPCAIBHBIX YUCOHBIX NEUCTBUI HAUWHAETCS €II¢ B HAYaIbHOW IIKOJE, a B
Kypce XMMHUU OCHOBHOM HIKOJbI MPOUCXOJIUT MX PA3BUTHUE U COBEPUICHCTBOBaHME. B cBs3u ¢ »TuM
pe3epBHBIE Yachl IUIAHUPYETCS MCMOJIb30BaTh HAa (OPMUPOBAHUE U Pa3BUTHE YMEHUU MPOEKTHOU M
HCCJIEIOBATEILCKOM IeATeIbHOCTH, YMEHUE BUACTH MMPOOJIEMBI, IEaTh BEIBOIBI M YMO3AKITIOUCHHUS.

B 8 kiacce uzyyenne XuMHM MOCTPOEHO B J1Ba dTAMNa:

[lepBbIii 3Tam — XUMHUA B CTaTHKE, Ha KOTOPOM pacCMaTpPUBAIOTCS COCTaB U CTPOEHUE aToMa M
BeniecTBa. Ero OCHOBY COCTaBIISIIOT CBEJIEHUSI O XUMHUYECKOM AJIEMEHTE U (pOpMax ero CyiecTBOBAHUS
— aToMax, U30TOMAaxX, HOHAX, MPOCTHIX BEIIECTBAX M UX BAKHEUIITNX COSNUHEHUSIX ( OKCHIAX U IPYTHUX
OMHApPHBIX COETUHEHUSX, KUCI0TaX, OCHOBAHUAX U COJISIX ), CTPOCHUH BEIIECTBA.

Bropoii stam — XumHusS B JUHAMHUKE, Ha KOTOPOM OOYYaroIIHUecs 3HAKOMATCA C XUMHUYECKUMH
peakuusaMu Kak (GyHKIMEH cocTaBa U CTPOCHUS yYACTBYIOIIMX B XUMUYECKHUX MPEBPAILIEHUIX BELIECTB
u ux knaccudukanuu. CBOMCTBa KUCIOT, OCHOBAHHI U COJiel cpa3zy paccMartpuBaercs B cBere TOJl u
OBP.

B kypce 9 kiaacca BHadane o0OOIIArOTCS 3HAHUS OOy4arommxcs Mo Kypcy 8 kiacca, amoheo3om
koroporo sisercs [I3 u TIC XD JI.M. MenneneeBa. Kpome Toro, o000mIarOTCS CBEAEHUS O
XUMHUYECKHX PEAKIMSIX W MX KIACCUPUKAUUU — 3HAHUS 00 YCIOBHUSX, B KOTOPBIX MPOSBISIOTCS
XUMHYECKHE CBOWCTBAa BEIIECTB, W CIOCO0AX YIpaBICHUS XHUMHUYECKUMHU IpolLeccaMH. 3areM
paccMmaTpuBalOTCS OOIIME CBOWCTBA METANIOB M HEMETayuioB. lIpMBOISTCS CBOIMCTBA MICNOYHBIX U
HIEJTIOYHO3EMENbHBIX METaJNIOB U TajoreHoB. B kypce moapoOHO paccMaTpuBaloTCsa COCTaB, CTPOCHUE,
CBOMCTBA, MOJyYEHHE W MPUMEHEHHUE OTACJIbHBIX, BAXKHBIX B XO3SHUCTBEHHOM OTHOIIECHUU BEIIECTB,
00pa3oBaHHBIX AIEMEHTaMH 2 — 3 —TO TIEPHOJIOB.



Vueonsrnii mman MKOVY Casuenckas OOIL npemycmaTpuBaeT o0s3aTebHOE H3yUYeHNE XUMUHU Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus B 00beme 136 yacos:

8 kitacc — 68 yacos

9 knacc —68 yacoB

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPE/IMETA

JInyHOCTHBIE Ppe3yJbTAThI

JINYHOCTHBIMM Pe3yJIbTATAMHU OCBOCHUS BHIITYCKHUKAMH OCHOBHOU IITKOJIBI 10 XUMUU SIBJISTFOTCS:

8- Knacc

Oco3HaBaTh €IUHCTBO U IIEJTOCTHOCTh OKPYXKAIOIIET0 MUPa, BO3MOKHOCTH €T0 TTO3HABAEMOCTH U
00BSICHUMOCTH HA OCHOBE JIOCTHKEHUH HAYKH.

[TocTerneHHO BRICTpanBaTh COOCTBEHHOE IEIOCTHOE MUPOBO33PCHHUE:

OCO3HaBaTh MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpa3OBaHWIO, B TOM 4YHCIIE H B paMKax
CaMOCTOSATENILHOM JIeATEILHOCTH BHE IIKOJIBI;

OIICHUBATh KM3HECHHBIC CUTYAIIUU C TOUYKH 3pEHUS 0€301acHOT0 00pa3a KU3HHU U COXPaHCHUS
3JI0POBBSI;

OILICHUBATh IKOJIOTUYECKUI PUCK B3AMMOOTHOIIICHUN Y€TIOBEKA U TIPUPOIBIL.

DopMHUPOBATh IKOJIOTHMUECKOE MBIIICHUE: YMEHHE OILEHHWBATh CBOIO NESITEIBHOCTh M TOCTYIKH
JIPYTHX JIIOJICH ¢ TOYKW 3PECHUS COXPAHCHHUsS OKPYKAIOMIECH Cpelbl - TapaHTa >KU3HU W OJIaromnoydus
JIroJiel Ha 3emuie.

9-1i K1acc
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PCHHUE:
— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ve THUIIOB MHPOBO33PEHHS, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATCUCTUYECKUX, KYJIBTYPHBIX TpPAgUIUH, KOTOpPBIE OINPEACNSIOT pa3Hble OOBSICHEHUS
MIPOUCXOISIIETO B MHPE;
— € y4€TOM 3TOTr0 MHOT000pa3us MOCTENEHHO BRIPa0aThIBATh CBOM COOCTBEHHBIC OTBETHI HA
OCHOBHBIC JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBII KU3HEHHBIH OTIBIT,
— YYUThCS PU3HABATH MPOTHBOPEUYNBOCTh M HE3ABEPIICHHOCTh CBOMX B3TJISIIOB HA MUD,
BO3MOXXHOCTh X U3MCHEHHUSI.
Y4HuThCSI NCMIONIB30BATh CBOM B3TJISABI HA MUD JUISE OOBSCHEHUS PA3IUYHBIX CUTYAIlUH, PEIICHUS
BO3HHUKAIOIINX MTPOOJIEM U U3BIICUCHUS JKU3HECHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B YI€OHUKAX 11O Pa3HBIM MpeAMETaM MaTepuan (13
MaKCHUMyMa), IMCIOIINI OTHOIICHUE K CBOUM HHTEPECAM.

Hcnonb30BaTh CBOM MHTEPECHI AJIs1 BEIOOpA MHANBHIYAIbHON 00pa30BaTEIbHON TPACKTOPHH,
MOTEHITMATBHOM OymyIei mpodeccru 1 COOTBETCTBYIOMIETO MPOGUILHOTO 00pa30BaHMS.

[TproOperaTh OMBIT y4acTUs B eTaX, IPUHOCSIIUX MMOIb3Y JIFOISM.

YYHUTBCSI CAMOCTOSTENILHO BBIOMPATH CTHIIb TIOBEICHUS, IPUBBIUKH, 00ECIICUNBAOIINE 0€30T1aCHBII

00pa3 KU3HU U COXPaHEHHE 3JI0POBBSI — CBOETO, A TAK)KE OJM3KUX JIFOACH M OKPY)KAIOIIHX.

Y4uThCS CAMOCTOSTENBHO IPOTUBOCTOSITh CUTYaLUAM, IIPOBOLIMPYIOIIUM Ha ITOCTYIIKH, KOTOpBIE
YIpOKar0T OE30MaCHOCTH U 3JJOPOBBIO.

BbiOuparh mocTynku, HaleJIeHHbIE Ha COXpaHEHUE M OepekHOE OTHOLICHHE K MPUpPOAE, OCOOCHHO
KHUBOM, u30eras MPOTUBONOJIOKHBIX IIOCTYIKOB, IIOCTENIEHHO Yy4yachb M OCBaWBas CTPATETUIO
PaLMOHATILHOTO TPUPOAOIOIB30BAHNS.

Yuurtbest yoexxaaTh Ipyrux JoJeil B HEOOXOAMMOCTH OBJIAJICHUS CTpaTerueil palmoHalIbHOTO
MPUPOIONOIE30BAHUS.

Hcnonb30BaTh HKOJIOTHYECKOE MBIIICHUE /ISl BEIOOpA CTpAaTeruy COOCTBEHHOTO MOBEACHHUS B
KauecTBE OJHOM U3 IEHHOCTHBIX YCTAaHOBOK.

Cpeocmeom pazsumus TUYHOCTHBIX PE3YJIbTATOB CIYKaT y4eOHBIM MaTepuall U TMPOJYKTHUBHBIC
3aanus yueOHUKa, HalleTICHHbIC Ha 6-10 IMHUIO Pa3BUTHS — YMEHHE OIECHUBAThH MMOBEJACHHUE YEIOBEKa C
TOUYKH 3PEHUS XUMHUECKOM 0€30MacHOCTH MO0 OTHOUICHHIO K YEJIOBEKY U IIPUPOJIE.



MertanpeaMeTHbIe pe3yJabTaThl
Pezynamuenvie YY/[
CpenctBom GhopMHUpOBaHUS PETyIATUBHBIX Y Y J] Cly>KaT TEXHOIOTHUS TPOTYKTUBHOTO YTEHUS U
TEXHOJIOTHUS OLIEHUBaHUsI 00pa30BaTeNbHBIX JOCTHKCHUI (YU4EOHBIX YCTIEXOB).

. YMmeHue caMOCTOSITETFHO ONpPEAENATh LeTu 00y4YeHUs], CTaBUTh U (OPMYIHpPOBATH HOBBIE
3amayn B ydeOe M TO3HABATEIBHOW JEATEIhHOCTH, pa3BUBaTh MOTHBBI M MHTEPECHl CBOECHU
MO3HABATEIIbHON JesATeIbHOCTH. OOYyJarOIINIICS CMOXKET:

® AHAIM3UPOBATH CYIIECTBYIOIINE U MJIAHUPOBATH Oy Iymire o0pa3oBaTelbHbIC Pe3yIIbTaThI;

e UIeHTU(DHUIIMPOBATH COOCTBEHHBIC TPOOIEMBI U OTIPEIEIATH TIIABHYIO TTPOOJIEMY;

® BBHIJIBUTaTh BEPCHM peHIeHHs] MpoOseMbl, (HOpMyIHpOBaTh THUIOTE3bl, MPEABOCXUIIATH
KOHEYHBIN pe3yJIbTaT;

® CTaBUTh IleJIb JEATEJIBHOCTH Ha OCHOBE OIPEIeICHHON MpoOJeMbl M CYHIECTBYIOIIUX
BO3MOKHOCTEI;

e (opmynupoBaTh yueOHbIE 3a7jaul KaK [Iaru JOCTHKEHUS IOCTaBJICHHON 1€JIN I TeTbHOCTH;

e 00OCHOBBHIBAThH IIEJICBBIC OPHUEHTHPHI M MPHOPHUTETHI CChUIKAMH Ha IICHHOCTH, yKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATETHHOCTD IIIaroB.

2. YMeHHE CaMOCTOSITENIbHO IUIAHUPOBaTh MYTH JOCTHXKEHMs LeJied, B TOM 4YHUCIE
QIbTEpPHATUBHBIC, OCO3HAHHO BBHIOMpaTh HauOonee 3(PQeKTUBHBIE CIOCOOBI pelIeHHUs Y4eOHBIX U
MO3HABATENbHBIX 3a7a4. OOyJarOIIHICs CMOXKET:

® OmnpenensATh HEOOXOIUMBIC ACHCTBHE(S) B COOTBETCTBUU C YYEOHOW M IMO3HABATEIBHOM
3aJa4uell U COCTaBJIATh AJITOPUTM UX BBIOJTHEHHUS;

e 00OCHOBBIBaTb M OCYLIECTBIATH BbIOOp Hamboiee HPPEKTUBHBIX CHOCOOOB pEIICHHS
yueOHBIX U MO3HABATEIHHBIX 3a/a4;

® OMNpeAeNsATh/HaXOqUTh, B TOM YHCIEC U3 MPEATOKCHHBIX BapUaHTOB, YCJIOBHS IS
BBITIOJTHCHHS Y4EOHOM U MMO3HABATEIHLHOM 3aa4H;

e BhICTpanBaTh >KM3HEHHbIE IUIAHBI HAa KpaTKOCpOUHOe Oynayiiee (3asiBIATH IEJIEBbIE
OpUEHTHUPHI, CTaBUTh aJ€KBAaTHbIE MM 3aJaud M IMpeajarath IEWCTBUSA, yKa3blBag U OOOCHOBBIBas
JIOTHYECKYIO MOCIIEIOBATEIbHOCTD 1IaroB);

e BHIOMpATh W3 MPEUIOKCHHBIX BAPHAHTOB M CAMOCTOSITENIbHO MCKATh CPEICTBA/pecypChl IS
pelIeHUs 3a1a49k/TOCTIKEHUS eI,

® COCTaBJIAThH IJIaH PEIICHUs TPOOIeMbI (BBIIIOTHEHUSI TPOEKTA, MPOBEACHUS UCCIIETOBAHMS);

® OMpeAeNsATh MOTCHIUATBHBIC 3aTPYIHEHUS MIPH PelIeHHH Y4eOHOM U TT03HABATENBLHOM 33129
Y HaXOJUTb CPEJICTBA AJISl UX YCTPaHEHHUS;

® OMHCHIBATH CBOM OMBIT, ODOPMIISsSs €ro Ui Mepenadu IPYruM JIIOISM B BHIIE TEXHOJIOTHH
pelIeHus MPaKTUUECKUX 3a/1a4 ONPEJIEICHHOTO KJ1acca;

® TUTAHUPOBATH U KOPPEKTUPOBATH CBOIO MHANBHAYAIBHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTh CBOM JCHCTBHS C IJIAaHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOCH JEATEILHOCTH B TIPOIECCE JOCTHKECHUS Pe3yibTara, ONPeIeNsiTh CIOCOOBI IEHCTBHI B
paMKax MNpeUIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUU C
U3MeHsIomencs cutyanueil. O0ydJaronuiics CMOXeT:

— OMpEAeNsITh COBMECTHO C MEaroroM U CBEPCTHUKAMU KPUTEPUHU INITAHUPYEMBIX PE3YJIbTaTOB
Y KPUTEPHUU OIICHKH CBOEH yueOHOW eITeTbHOCTH;

— CHCTEMAaTH3UpOBaTh (B TOM YHCIE BBIOMPATh MPUOPUTETHBIC) KPUTEPHH IUIAHUPYEMBIX
pe3yJAbTAaTOB U OLICHKU CBOEH JESITEIbHOCTH;

— oTOupaTh  MHCTPYMEHTHI sl  OIICHWBAaHUS  CBOEH  JIEATENIbHOCTH,  OCYILIECTBISATh
CaMOKOHTPOJIb CBOEH JCATEIHHOCTH B paMKaX MPEIOKEHHBIX YCIOBUM U TPEOOBAHUH;

— OLIGHMBAaTh CBOIO ACSTENbHOCTb, aPIYMEHTUPYSI MPUUMHBI JTOCTUKEHUS WIH OTCYTCTBUS
MJIAaHUPYEMOT'O PE3YNbTaTa;

— HaxOJUTh JIOCTATOYHBIC CPEICTBA JIs BBHIMOTHEHHS YY€OHBIX JCUCTBUN B M3MEHSIOMIEHCS
CUTYaIlU{ W/WIH TIPH OTCYTCTBUU TUIAHUPYEMOTO Pe3yiIbTaTa;

— paboTas Mo CBOEeMY IUIaHy, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO JESTEIHHOCTh Ha OCHOBE
aHaJIM3a U3MEHEHUH CUTYalluu JJIs MOJIyYEHUs 3allJIaHUPOBAHHBIX XapaKTEPUCTUK



NPOJyKTa/pe3ynbTara,

— YCTaHaBIMBAaTh  CBA3b  MEXIY I[OJYYCHHBIMH  XapaKTEepUCTUKaMHM  MPOAyKTa U
XapaKTepUCTUKaMU Ipoliecca AesTeIbHOCTH U MO 3aBEPIIEHUN JIEATENbHOCTH MpenaraTh U3MEHEHHE
XapaKTEPUCTHK MPoLecca ISl TOTYUECHUS YITYUIICHHBIX XapaKTePUCTUK MTPOAYKTA;

— CBEpATh CBOM JICHCTBHS C 1€NbI0 W, NPU HEOOXOAMMOCTH, HCIPABIATH OIINOKU
CaMOCTOSITENBHO.

4. YMeHHE OIICHHMBAaTh MPABWIBHOCTH BBIMOJHEHHUS Y4eOHOH 3amayd, COOCTBEHHBIE
BO3MOXHOCTH ee perieHusi. O0yJaromuics CMOXKeT:

— ONpeneNsaTh KpUTEPUH MPaBUIBLHOCTU (KOPPEKTHOCTH ) BBIIOJIHEHUS y4eOHOU 3a1a4H;

— aHaJIM3upOBaTh U OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOLETO MHCTPYMEHTApHS IS
BBITMIOJTHEHUS Y4eOHOM 3a1au;

— CBOOOJHO TOJIB30BATHCS BBHIPAOOTAHHBIMH KPUTEPHSIMH OLIEHKH M CAMOOLIEHKH, UCXOAS U3
LEJIM ¥ UMEIOIINUXCSI CPEIICTB, pa3sindas pe3yibTaT U CIIOCOObI NEHCTBU;

— OLIEHMBAaTh MPOAYKT CBOGH JAEATEIBHOCTH IO 33JaHHBIM W/WIM  CAMOCTOSATEIIEHO
OTIpe/IeNIEHHBIM KPUTEPHSIM B COOTBETCTBUH C IEINBIO JACSITEIbHOCTH;

— 000CHOBBIBATH JOCTM)KMMOCTBH LI€JM BBIOpAHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

— (puxcupoBaTh U aHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTENbHbIX PE3YIbTATOB.

S. BilageHue OCHOBaMM CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHS PELICHUM U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOI M mo3HaBaTeabHON. OOyJaronuiics CMOXKET:

— HaOMI0IaTh W aHAJIU3UPOBATH COOCTBEHHYIO YUYEOHYIO M MO3HABATEIBHYIO ACSITEIBHOCTD U
JeSITeIbHOCTD APYTUX 00y4YaromuXcst B MPOIECCE B3aUMOIIPOBEPKH;

— COOTHOCHUTH pealibHble U IUIaHUPYEMbIe pe3yJbTaThl MHANBUAYAIBHONH 00pa30BaTeIbHOM
NEeSTENIbHOCTH U JIeNIaTh BBIBOJBL;

— MPUHUMATH pellieHue B y4eOHOM CUTYyalluH U HECTU 32 HETO OTBETCTBEHHOCTD;

— CaMOCTOSITENBHO ONpPEAEIATh MIPUUUHBI CBOETO YCIeXa UM HeycleXa U HaXOAUTh CIIOCOObI
BBIXOJIa U3 CUTYAIH HEYCIIeXa;

— PETPOCIIEKTHBHO ONpeNeNsiTh, Kakhe JACHCTBUS IO pelIeHHI0 y4deOHOW 3ajaud  WIu
napaMeTphbl ITUX ACHCTBUI MPUBENIN K MOJIYUYEHUIO UMEIOLIErocsi MPOAYKTa yueOHO! AeITeIbHOCTH;

— JIEMOHCTPHUPOBATH MPUEMBI PETYIISAIUN ICUXO(PU3UOIOTHYECKUX/ IMOLMOHAIBHBIX COCTOSHUMN
st gocTiwkeHnst 3¢ dexTa ycrnmokoeHus (yCTpaHEHHsI 3MOIMOHAIBLHON HaMpshKEHHOCTH), 3(dexra
BOCCTaHOBJICHUA (OcCIabieHust TpOSBICHUH yTromuiieHus), d3(dekra axTuBH3anMU (MTOBBIICHUS
MCUXO(PU3HOTIOTHIECKON PEaKTUBHOCTH ).

CpenctBoM pOpMHPOBAaHHUS PETYIATUBHBIX Y'Y J] ciyXaT TeXHOIOTUS POJYKTUBHOTO YTCHUS U
TEXHOJIOTHS OIICHHBAHUS 00pa30BaTEIIbHBIX JOCTHKEHUHN (YUEOHBIX YCIIEXOB).

Ho3nasamenvnuvie YYJ/[

6. YMeHue omnpelnensTh TOHSATHSA, CO3[aBaTh OOOOIIEHUS, YCTaHABIWBATh AaHAJOTHH,
KJIacCU(PUIMPOBaTh, CaMOCTOSTEIBHO BBIOMpPATh OCHOBAaHMUS W KPUTEpUHM Ul  KiaccuuKanum,
YCTaHABIMBATh MPUYNHHO-CIICICTBEHHBIC CBSI3H, CTPOHUTH JIOTHYECKOE PACCYXIACHHE, YMO3aKIIOUeCHUE
(MHAYKTHBHOE, IETYKTUBHOE, TI0 AaHAJIOTHH) U JIeaTh BBIBOIbI. OOyJaronuics CMOXKET:

— moaduparh CJIOBa, COMOJYMHEHHBIC KIIOUEBOMY CJIOBY, OIPEACIHSIONINE €ro MPHU3HAKH M
CBOICTBA;

— BBICTPaMBaTh JIOTHYECKYIO IIEMOYKY, COCTOSIIYI0 M3 KIIOUEBOTO CJIOBAa M COIMOAYMHEHHBIX
€My CJIOB;

— BBIAETATH OOIIMIA MPU3HAK ABYX WU HECKOJBKHUX MPEAMETOB WM SBICHUN M OOBSCHATH UX
CXOJICTBO;

— 00BEeIUHATH MPEIMEThl U SIBICHUS B TPYIIBI MO OMPEISICHHBIM MpH3HAKaM, CPaBHHUBATH,
KiaccuuImpoBarh 1 00001aTh (DaKThI U SBIICHNUS;

— BBIJICTIATH SIBJICHUE U3 OOIIETO psJa APYTHUX SBICHUM;

— ompeneNsTh 00CTOSITENHCTBA, KOTOPHIE MPEIIIECTBOBAIN BOSHUKHOBEHUIO CBSI3H MEXKIY



SBJICHUSIMU, U3 3TUX 00CTOSTENLCTB BBIIEIATH ONPEIEIISIONINE, CTIOCOOHBIE OBbITH TPUYUHONW JAHHOTO
SIBJICHUS, BBISABIIATH IPUUUHBI U CIEJICTBUS SIBJICHHUIA;

— CTPOUTH paCCyKIEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SBJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;

— CTPOUTH PacCyKJIEHNE Ha OCHOBE CPAaBHEHUS IPEIMETOB U SIBJICHUM, BbIIEIAS IPU 3TOM
o01re MpU3HAKY;

— H3JIaraTh MOJIyYeHHYIO HHQOPMAIINIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoii 3a1a4u;

— CaMOCTOATENIFHO YKa3bIBaTh HA MH(POPMALIUIO, HY>KAAIOLIYIOCS B IPOBEPKE, MIPeIarath 1
IPUMEHSATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMALINY;

— BepOaIM30BaTh YMOIMOHAIBHOE BIICYATICHUE, OKA3aHHOE HAa HETO HCTOYHUKOM;

— OOBSCHATD SIBICHHUS, IIPOLIECCHI, CBSI3U U OTHOUICHMSI, BBISBIIIEMbIE B X0/ TO3HABATEIILHON 1
HCCJIEIOBATEIbCKON JEATENbHOCTH (TPUBOAUTH OOBSICHEHHE C M3MEHEHHEM (OpMBI MpeACTaBICHUS;
OOBSACHSATH, IeTATH3UPYS WK 0000111as1; OOBACHATH C 3aIaHHOMN TOUYKHU 3PCHHUS);

— BBIIBIISATh W HA3bIBaTh MPHYUHBI COOBITHS, SBJICHUS, B TOM YHCIE BO3MOXHBIC /Hamboiee
BEPOSITHBIC NPUYMHBI, BO3MOXHBIE TOCIEICTBHS 3a/laHHON MPUYHMHBI, CAMOCTOATENIBHO OCYIIECTBIISASA
NPUYHHHO-CJIEICTBCHHBIN aHAIN3;

— JIeNaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HbIX TOYEK 3PEHHS, TOITBEPKIATh
BBIBOJ] COOCTBEHHOH apryMEHTAIel WM CAMOCTOSTENIbHO MOMyYeHHBIMU JaHHBIMU.

7.  YMeHue co3naBaTh, IPUMEHATh U NMPeoOPa30BbIBATH 3HAKW U CUMBOJIBI, MOJIEIH M CXEMBbI
JUIS pelIeHns: y4eOHBIX U MO3HABATENbHbIX 331a4. O0YyJaronuiicss CMOXKET:

— 0003HaYaTh CUMBOJIOM U 3HAKOM MPEAMET U/UJIH SIBJICHUE;

— OIpEeNeNsTh JOTUYECKHE CBSI3U MEXly IPEAMETaMH U/WUJIH SBJICHUSAMH, 0003HAUaTh TaHHbIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

— co3/1aBaTh a0CTPaKTHBIN WM peajbHbIN 00pa3 mpeaMeTa 1/uiu sIBICHHUS,

— CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4¥l W/WJIH CIIOC00a €€ peIeHMS;

— co3zlaBaTh BepOaJbHBIC, BEIIECTBEHHBbIE W HWH(POPMALMOHHBIE MOJEIU C BbIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa IS ONpEAETICHUs CII0co0a pereH s 3aa4i B COOTBETCTBUU C
CUTyaluen;

— TpeoOpa30BHIBaTh MOJIEIH C IIENIBIO BBIABICHHS OOIINX 3aKOHOB, ONPEACIISIONINX JaHHYIO
PEeIMETHYIO 00JIaCTh;

— TEPEeBOJUTH CIOXKHYIO 110 COCTAaBY (MHOT0ACIEKTHYIO ) HHPOPMALIUIO U3 TPpaduIecKOro UilH
dbopMaTn30BaHHOTO (CUMBOJIBHOTO) MPECTaBICHUS B TEKCTOBOE, U HA000OPOT;

— CTPOUTH CXEMY, AITOPUTM JIEHCTBUS, UCTIPABIIATH UM BOCCTAHABINBATH HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHus 00 00bEKTe, K KOTOPOMY NMPUMEHSETCS aJITOPUTM;

— CTPOMTH JI0KA3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTHBHOTO;

— aHaATM3UPOBATh/pe(IEKCUPOBATh OIBIT Pa3pabOTKM M pealu3aludd  y4eOHOrO TMPOEKTa,
UCCIIEIOBaHMS (TEOPETUYECKOTr0, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHON MPOOIIEMHON CUTYAIlHUH,
MOCTaBJICHHOM LI U/UJIH 3aJJaHHBIX KPUTEPHUEB OLIEHKU MPOAYKTa/pe3ybTara.

8  CwmbicnoBoe ureHre. OOydaronIuiics CMOXKeET:

— HAxXoAuUTh B TeKcTe Tpedyemyo uHPopManuio (B COOTBETCTBUM C LEISAMU CBOEH
JIeATEILHOCTH);

— OpHUCHTHPOBATHCS B COAEP)KAHUM TEKCTa, IIOHUMATh IEJOCTHBIM CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

— yCTaHaBJIMBATh B3aMMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, TIPOLIECCOB,

— PpE3IOMHPOBATh INIABHYIO UCIO TEKCTA;

— MpeoOpa3oBbIBATH TEKCT, «IIEPEBOASH» €r0 B APYT'YI0 MOJAIbHOCTh, HHTEPIPETUPOBATH TEKCT
(XyIOXKEeCTBEHHBIH M HEXYI0’KECTBEHHBIM — y4eOHBIH, HAyYHO-NIOMYISPHBIN, HHPOPMALIMOHHBIN, TEKCT
non-fiction);

— KPHUTHYECKH OLIEHUBATh COJIEpKaHue U (HOpMY TEKCTa.

9. ®opmHpoBaHHE M pPa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHE INPUMEHATH €ro B
MMO3HABATEIIbHOW, KOMMYHHUKATHBHOHM, COITMAIBHOM MPAKTHKE M MPpodheCcCHOHATBHON OpHEHTAIUH.
OOyJarommiicss CMOXKeT:



— OIpeAeIATh CBOE OTHOLIEHUE K IIPUPOIHON CpeEE;
— aHAJIM3MPOBATh BIMSIHHUE 3KOJOTMUECKUX (PaKTOPOB Ha CPey OOMTAHUS KUBBIX OPraHU3MOB;
— IPOBOJUTH IPUYNHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTHYECKUX CUTYaLH;
— IPOTHO3UPOBATh U3MEHEHUS CUTYALlUU NIPH CMEHE AEHCTBUS OHOrO (hakTopa Ha JieiicTBre
npyroro ¢akTopa;
— PacHpOCTPaHATh KOJOTUYECKUE 3HAHMS U y4aCTBOBATh B IPAKTUYECKUX JIENIAX T10 3alIUTE
OKpYKalollei cpeibl;
— BBIPAXaTbh CBOEC OTHOLICHUE K IIPUPOJEC YEPE3 PUCYHKHU, COUMHEHUS, MOJIEIIH, IPOCKTHHIE
paboTHI.
10. Pa3BuTne MOTHMBaLMM K OBJIAJCHMIO KYJIbTYpOW AaKTHBHOI'O HMCIOJIb30BaHUS cloBaped U
JIPYTUX TOUCKOBBIX cucTeM. OOyJaromuicss CMOKET:
— OIpeneNaTh HEOOXOJUMBbIE KIIIOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;
—  OCYILECTBJIATH B3aUMOJEHCTBUE C DJIEKTPOHHBIMU ITIOMCKOBBIMHA CUCTEMAMH, CIIOBAPAMU;
— (QopMupoBaTh  MHOXKECTBEHHYIO  BBIOOPDKY M3  TIOMCKOBBIX  HCTOYHHMKOB  JUIA
00BEKTHBH3AIMN PE3YJIbTATOB NIOUCKA;
— COOTHOCHUTH IIOJIyYECHHBIE PE3YJIBTATHI IIOMCKA CO CBOEH AESATEIBHOCTBIO.
CpenctBoM pa3BUTHS ITO3HABATENbHBIX Y Y | CIIyKaT TEKCThI yueOHUKA U €r0 METOANYECKUH ammapar;
TEXHOJIOTHS MPOAYKTUBHOTO YTEHUS.

Kommynukamuenwvie YY/[

1L OpPraHU30BBIBATH YUeOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YYUTEIEM U
CBEpCTHHKAMM; padoTaTh HMHAMBHUAYAJbHO M B TpYIIE: HAXOIUTh OOIIee pelieHue M paspeniatb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIMM U yUeTa HHTEPECOB; POPMYIUPOBATH, apTyMEHTUPOBATh
¥ OTCTauBaTh CBoe MHeHUE. OOyUJarOIUICsS CMOXKET:

— ONpeneNsITh BO3MOXKHBIE POJIU B COBMECTHOM JEATEIbHOCTH;

— Wrpath ONpPEAETICHHYIO POJb B COBMECTHOM JEATEIILHOCTH;

— MPUHUMATD MMO3UIUIO cOOECeIHNKA, TOHUMas MTO3UIUIO IPYroro, pa3jinyaTh B €ro peyu:
MHEHHE (TOYKY 3PEHHSI), TOKA3aTeIIbCTBO (APTYMEHTHI), (DaKThI; TUIIOTE3bI, AKCHOMBI, TCOPHH;

— OINpenensTb CBOM JCMCTBUSI M JCHCTBUS MAapTHEPa, KOTOpPhIE CHOCOOCTBOBAIM —WIIH
MPETSITCTBOBAIH MPOTYKTUBHOW KOMMYHHKAITUY;

— CTpOWTH MMO3UTHBHBIE OTHOILIEHUS B IIpoIiecce Y4eOHOH 1 TO3HABATEIbHON IS TEIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOYKY 3pEHUS, B JUCKYCCUH YMEThb
BBIJIBUTATh KOHTPapTyMEHTHI, Tiepepa3upoBaTh CBOIO MBICHb (BIaIECHUE MEXaHU3MOM SKBHUBAICHTHBIX
3aMEH);

— KPUTHYECKH OTHOCHTHCA K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IIPU3HABaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TMpeaiarath albTEPHATHBHOE PElICHHE B KOH(MIMKTHOW CUTYAIIUN;

— BBLACIATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUU;

— JIOrOBapHBAaThCS O MPaBHJIAX U BOIPOCAX JUIsl 00CYXkKIEHUS B COOTBETCTBUH C IIOCTABICHHOMN
repe rpyImnon 3a1a4yei;

— OpraHM30BBIBaTh yueOHOE B3aUMOJAEHCTBHE B Tpynme (ompenensats oOmue —1enu,
pacnpenenaTs poju, 10roBapuBaThes Ipyr ¢ APYIOM U T. 11.);

— yCTpaHATh B paMKax JWajora pa3peiBBl B  KOMMYHHKAIMH,  OOYCIOBJICHHBIE
HEMOHUMaHHEM/HEMIPUATHEM CO CTOPOHBI coOeceHHKA 3a7au, (OPMbI UITH COAEpPHKAHUS Trajora.

12 YMeHue OCO3HAaHHO MHCIIONIb30BaThb PEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajadei
KOMMYHUKAIIMU JJIsi BBIPQXEHHUs CBOUX YYBCTB, MbICIEH W NOTPEOHOCTEH M IUIAHUPOBAHUS U
peryjsilud CBOEU JCATECIBHOCTH; BIAJCHUE YCTHOM M IHCbBMEHHOM pPEYbK), MOHOJIOTMYECKON
KOHTEKCTHOU peubto. O0yJaromuicss CMOXKET:

— OIpenensTh 331a4y KOMMYHUKALIUU U B COOTBETCTBHHU C HEH OTOMPATh pedyeBbIe CPEICTBA;

— 0TOMpaTh U UCIIOJIB30BATh PEeUYEBBIE CPEJICTBA B MPOIIECCE KOMMYHUKAIIMH C IPYTUMHU
JFOABMU (JIMAJIOT B Tape, B MaJIOW TPYIIIE U T. 11.);



— TpPEACTaBIATh B YCTHOM WJIM THCbMEHHOW (opMe pa3BEpHYTHIM IJIaH COOCTBEHHOM
JESITENbHOCTH;

— €000 1aTh HOPMBI yOIHMYHOM pedH, periaMeHT B MOHOJIOTEe U TUCKYCCHH B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a/1auei;

— BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYKIEHHUE) W 3ampaliuBaTh MHEHHE MapTHEpa B
paMKax JManora;

— TPUHUMATh PEUICHUE B XOJI€ MAJIora U COTJIaCOBBIBATH €0 ¢ COOECETHUKOM;

— CO37aBaTh MHCHMEHHBIC «KJIMIIMPOBAHHBIE» U OPUTHHAIBHBIC TEKCTBHI C HUCIIOJIb30BAHUEM
HEOOXO/IMMBIX PEUEBbIX CPE/ICTB;

— WCMOJB30BaTh BEpOANBbHBIE CPEACTBA (CpPEACTBAa JIOTMUECKOM CBsI3W) ISl BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

— HCHOJb30BATh HeBepOabHbIe CpencTBa WIn HATJISITHBIC MaTepHUaIbL,
MOJIFOTOBJIEHHbIE/OTOOpAaHHBIE MTOJT PYKOBOJICTBOM YUHUTEIIS;

— JieNaTh OLICHOYHBIN BBIBOJ O JIOCTHKEHUU LI€TM KOMMYHHUKAllMHd HEMOCPEICTBEHHO IOCIe
3aBEpIICHNS] KOMMYHUKAaTUBHOTO KOHTAKTa 1 00OCHOBBIBATH €TO0.

13. ®dopMupoBaHHE W  pa3BUTHE  KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJIb30BAHUS
nH()OPMaITMOHHO-KOMMYHHKAIIMOHHBIX TexHoyorui (nanee — MKT). OO0ydarommiicss CMOXKET:

— LIeJICHaNpaBJIeHHO MCKaTh M HCIOJIb30BaTh MH(GOPMAIMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
penieHust yaeOHBIX M MPAKTHIECKUX 3a7a4 ¢ momoinbio cpencts MKT;

— BBIOMpATh, CTPOUTH U HCIOJIb30BaTh aI€KBATHYI0 MH(QOPMAIIMOHHYIO MOJENb AJIs Nepeaadyn
CBOMX MBICIIEH CPEACTBAMM €CTECTBEHHBIX U (POPMANIbHBIX SI3BIKOB B COOTBETCTBUHU C YCIIOBUSMU
KOMMYHUKAITIH,

— BBLACIATH HHPOPMAIIMOHHBIN acCIEeKT 3a/Ja4yu, ONepUPOBATh JAHHBIMH, UCIIOJIB30BaTh MOJIEIb
peuieHus 3a1a4u;

— HCIIOJIB30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMH (BKJIIOYAass BBIOOp aJEeKBaTHBIX — 3ajade
WHCTPYMEHTAILHBIX TPOrPaMMHO-AMAPATHBIX CPEICTB U CEPBUCOB) IS pEHICHHUS] HHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX Y4€OHBIX 3a/Ja4, B TOM YKCJI€: BBIYHMCICHHUE, HAlMCAHWE IMHCEM, COUYHMHEHUH,
JIOKJIA/I0B, pedepaToB, CO3aHUE IPE3CHTAIMN U JIp.;

— HCII0JIb30BaTh UH(GOPMAIUIO C YUETOM STUYECKUX U MPABOBBIX HOPM;

— co3/1aBaTh MH()OPMAIIMOHHBIE PECYPCHl PAa3HOTO TUIA M JUIS Pa3HBIX ayJUTOPUH, COOII0ATh
UH(POPMALIMOHHYIO TUTHEHY U MpaBUia HHPOPMALIMOHHOM O€30MacCHOCTH.

IIpu dopmupoBannu MKT-komnemenmuocmu MKOILHUKOB 00YYarOMIMECs YCOBEPILIEHCTBYIOT
HaBbIK HOuUcKka uHgopmayuu B KOMIBIOTEPHBIX W HEKOMIBIOTEPHBIX HCTOYHUKAX HHGPOpMAIUH,
nproOpeTyT HaBBIK (OPMYIHMPOBAHUS 3aIPOCOB U OMBIT HCIOJIB30BAHUS MOUCKOBBIX MamuH. OHHU
HayyaTcsl OCYLIECTBIATh MMOMCK uHpopmanuu B HHTepHere, mKoIbHOM HH(DOPMALIMOHHOM
IPOCTpaHCTBE, 0a3ax MaHHBIX M Ha IMEPCOHAIBHOM KOMIBIOTEpE C HCIOJIB30BAHUEM ITOMCKOBBIX
CEPBUCOB, CTPOUTH MOUCKOBBIE 3AIIPOCH] B 3aBUCHUMOCTH OT LIEJIH 3aIpoca U aHAJTU3UPOBATh PE3YIbTaThI
MIOUCKA.

[Ipu popMUpOBaHUH OCHOB y4EOHO-UCCIE008AMENbCKOU U HPOEKMHOU OeAmelbHOCmU
BBIMTYCKHUKOB OYIyT 3aJI0KEHBI:
* IOTPeOHOCTh BHUKATDH B CYTh U3y4aeMBIX MPOOJIeM, CTaBUThH BOIIPOCHI, 3aTPAaruBarOIINe OCHOBBI
3HAHUM, JINYHBIN, COUMUAIIbHBIN, ICTOPUYECKUN )KU3HEHHBIN OIIBIT;
* OCHOBBI KDUTHYECKOT'O OTHOILIEHHS K 3HAHUIO, ’KU3HEHHOMY OIIBITY;
* OCHOBBI LICHHOCTHBIX CYXICHUHN U OLIEHOK;
* YBA)KEHHE K BEJIMYUIO YEJOBEYECKOIO pazyMa, IIO3BOJISIOIIETO IIPEOJ0JIEBAaTh HEBEKECTBO H
NpEeApacCyKU, pa3BUBATh TEOPETHUUECKOE 3HAHME, MPOJBUTaThCA B YCTAHOBJIEHWU B3aMMOIOHUMAHUS
MEXAY OTACIbHBIMHU JIOJbMHU U KYJIbTYpPaMHU;

. OCHOBBI TOHUMAHUSI MPUHLIUITHAIBHON OTPAaHUYEHHOCTH 3HAHUS, CYILIECTBOBAHUS
Pa3JINYHBIX TOYEK 3PEHUs, B3IJIA10B, XapAKTEPHBIX IS PA3HBIX COLMOKYJIBTYPHBIX cpel U 3noX.[Ipu
(OPMHPOBAHHU OCHOB CMBIC1068020 YHEHUA U PAOOMbL ¢ MeKcnom 00yYaIONIHecs OBIIAJICIOT YTCHUEM KaK
CPEICTBOM OCYIIECTBICHHUSI CBOMX JANbHEHIINX TUTAHOB: MPOJIOJDKEHUS 00pa30BaHus 1 CaMOOOpa30BaHus,
OCO3HAHHOTO IUTAHUPOBAHMS CBOETO aKTyaJbHOTO ¥ EPCIEKTHBHOIO KPYyra YTEHHUS, B TOM YHCIIE JOCYTOBOTO,
HOJITOTOBKH K TPY/IOBOH M COLMANIBHOM JIEITEIBHOCTH. Y BBITYCKHHKOB OyeT c(OpMHUpOBaHa OTPEOHOCTH B
CHCTEMAaTHYCCKOM UTCHUH KaK CPEJICTBE MO3HAHUS MUPA U Ce0sI B STOM MUPE, TApMOHHU3ALMH OTHOIICHU



YyeJI0BeKa U 00IIIEeCTBa.

OOyyJaronrecss yCOBEPIICHCTBYIOT TEXHUKY UYTEHUSI U MPUOOPETYT YCTOMUYUBBIN HABBIK OCMBICIICHHOTO
YTEHUS, TIOJIy9aT BO3MOXKHOCTh MTPHUOOPECTH HABBIK peduieKCUBHOTO uTeHus. O0yyaromuyecs OBIaJACIOT
pa3IMYHBIMU BUAAMU U TUIIAMHU YTEHUS: O3HAKOMUTEJIbHBIM, U3YYaIOIIUM, IPOCMOTPOBBIM, ITOMCKOBBIM
1 BBIOOPOYHBIM; BBIPA3UTEIHHBIM YTCHUEM; KOMMYHHUKATUBHBIM UTEHHUEM BCIYX W TIPO ceOsl; yueOHBIM
U CaMOCTOSITENIbHBIM uTeHHeM. OHU OBJIaJICI0OT OCHOBHBIMHU CTPATETUSIMU UTEHUS XYJO0KECTBEHHBIX U
JIPYTUX BHUJIOB TEKCTOB W OyAyT CIOCOOHBI BHIOpATh CTPATETHIO YTCHUS, OTBEUAIONIYI0O KOHKPETHOMN
yueOHoil 3a1aue.

HPEAMETHBIE PE3YJIBTATbBI

1) ¢dopmupoBaHue mepBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX IPEACTABICHUN O BEIIECTBAX, HX
IPEBPALICHUX M IPAKTUUECKOM IIPUMEHEHHUH; OBJIAZICHUE IOHATUHHBIM annapaToM U CUMBOJIMYECKUM
A3BIKOM XMMMH;

2) oco3HaHHE OOBEKTMBHOH 3HAUYMMOCTH OCHOB XHMMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUUYECKUX MPEBPALICHUM HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUN KHBOW U HEKUBOU MPHUPOJIBI; YIIyOIeHNe MPeACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE
MUDA;

3) oBnazeHHE OCHOBAMHM XUMHUYECKOW I'DPaMOTHOCTH: CIIOCOOHOCTBIO AHAIM3MPOBATH U OOBEKTUBHO
OLICHUBATh JKU3HEHHBIC CHUTYyallUW, CBSI3aHHBIC C XWUMHEH, HaBbIKAMHU Oe30MacHOro oOpaleHHs ¢
BEUICCTBAMM, HCIOJIB3YEMBIMU B IIOBCEJHCBHOW >KM3HH; YMEHHEM aHAIM3UPOBAaTh M IUIAHUPOBATH
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B IENISIX COXPAHEHUS 30POBbS  OKPY>KAIOLIEH Cpe/Ibl;

4) ¢QopmupoBaHHE YMEHUH YCTAHABIMBATH CBSI3U MEXAY PEAIbHO HAOMIONAEMBIMM XHUMHUYECKHUMHU
SABICHUSIMM W TIPOLECCaMH, MPOUCXOISIIIMMH B MHUKPOMHpPE, OOBSACHATH NPUYMHBI MHOT000pasus
BEIIECTB, 3aBUCHMOCTb HMX CBOWCTB OT COCTaBa M CTPOEHUS, a TAKXKE 3aBUCHUMOCTb IPUMEHECHUS
BEIIIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OMNbITa UCIOIb30BAHUS PA3JIUYHBIX METOA0B MU3y4EHHs BEUIECTB: HAOIIOACHHUS 3a UX
NPEBPALICHUSIMU TIPU IPOBEIACHUM HECIOXKHBIX XMMHUYECKHUX 3KCIEPUMEHTOB C HCIIOJb30BAHUEM
71a60paTOPHOTO 000PYI0BaHMS M IPUOOPOB;

6) ¢opmHpoBaHHE NPEICTABICHUNA O 3HAUYCHUM XUMHUYECKOW HAyKM B pEIICHUH COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIEM, B TOM YHUCJIE B IPEJOTBPALICHUH TEXHOTEHHBIX M SKOJIOTHYECKUX KaTacTpod;

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD
Hay4YUTBCA:

BrInyCckHUK Hay4YuTCA:

OcHOBHbIE NOHATHSI XMMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeACTABJICHN)

* OIIMCHIBAaThH CBOMCTBA TBépI[BIX, KHUIKUX, F33006p33HBIX * cpamomHo 06pau;amb0}z C eewecmeamu
BCIIECTB, BhIACIIAA NX CYIICCTBCHHBIC IIPU3HAKH, 6 N0BCEOHEBHOLL HCU3HU,

* XapaKTepU30BaTh BEUIECTBA [10 COCTABY, CTPOCHUIO U * 0CO3HAB8AMb HeobxX00UMOCmb
CBOWCTBaM, YyCTaHABIWBATh MNPUYNHHO-CICICTBEHHBIE | COOI00eHUs npasuJi 9KON02U4eCKU
CBSI3U MEXY JaHHBIMHU XapaKTEPUCTUKAMU BEILECTBA; be30nacno2o nosedenst 8 OKpyicarouieti

* PacKphIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATHI npUpoOHOl cpeoe;

«aToM»,  «MOJIEKYJla»,  «XUMHUYECKUH  BJIEMEHT,
«IpocTOe BEIIIECTBOY, «CIIOKHOE BEIIIECTBOY,
«BAJICHTHOCTbY, UCTOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTaB MPOCTEUIINX BEUIECTB C MOMOILBIO
XUMHUYECKHX (POPMYIT U CYIITHOCTh XUMUYECKUX PEaKIUi
C TIOMOIIIbIO XUMUYECKUX YPAaBHEHUH;

* BBIYUCIISATh  OTHOCHUTENIBHYIO  MOJIGKYIISIPHYIO U

* NOHUMAMb  CMbICL U  HE0OXOOUMOCHb
CcoON00eH st NPeOnUCAHUU, Npedazaemvix
8  UHCMPYKYUSAX N0  UCHOAb30B8AHUIO
Jlekapcms, cpedcme Oblmoeou Xumuy u

op.;
* UCNONIBL3068AMb npuobpemenHole
KIioyesvie KOMNemenmHoCmu npu




MOJISIPHYIO MacChl BEIIECTB, a TaKXe MAacCOBYIO OJIIO
XUMHUYECKOTO 3JIEMEHTa B COCAMHEHMSIX ISl OLICHKU HX
IIPaKTUYECKOW 3HAaYUMOCTH;

* CpaBHUBATh I10 COCTAaBY OKCH/JIbI, OCHOBAHHUS, KUCIOTHI,
COJH;

* KIaccu(UUUpPOBaTh  OKCHIBI W OCHOBAaHUA
CBOWCTBaM, KHCJIOTBI ¥ COJIA TIO COCTaBY;

* ONUCBIBATh COCTaB, CBOMCTBA U 3HAUYECHUE (B MPUPOJIE U
NPAaKTUYECKOH  JEeSATEIbHOCTH  YEJIOBEKa)  IPOCTHIX
BEIIECTB — KHUCIIOPOJa U BOAOPO/IA;

* 1aBaTh CPABHUTEIbHYIO XapaKTEPUCTHKY XUMHUECKUX
9JIEMEHTOB U BAaXKHEWIIUX COEIMHEHUM €CTECTBEHHBIX
CEeMEHCTB LIEJIOUYHBIX METAIIJIOB U TAJIOT€HOB;

* I0JIb30BATHCSI  JIAOOPATOPHBIM ~ OOOPYAOBAaHHEM U
XMMHYECKOH MOCYA0M;

* IPOBOJUTH  HECJOXKHBIE XUMHYECKHE OMBITH U
HAOMIOACHUS 3a M3MEHEHUSMH CBOWCTB BEILECTB B
mpolecce WX IpeBpalleHuil; coOirofaTh MpaBuia
TEXHUKH 0€30MacHOCTHU MPH MPOBEACHUU HAOIIOACHUN U
OTIBITOB;

* pa3MyaTh HKCHEPUMEHTAIBHO KHUCIOTHI M ILIEJIOYH,
MOJIb3YACh MHAMKATOPAMU; OCO3HABATh HEOOXOAMMOCTh
coOmoneHnst Mep ©0e30macHOCTH TpU  OOpalleHuu ¢
KHCIIOTAMH U IIEJI0YaMHU.

Io

8bINOTHEHUU uccne008amenbCKux
NPOeKmo8 MO  UVYEHUI  CBOUCMS,
Cnocobo8 noayueHus U Ppacno3HA8AHUS.
seujecmas;

* paseusamsv KOMMYHUKAMUBHYIO
KOMNEMEeHMHOCMb, UCNONb3YL CPeoCcmea
YCMHOU U NUCLMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexkcmamu  yuyeOHUKa U
O0ONOIHUMENbHOU Jumepamypot,
CHPABOUHBIMU —~ MAbIUYaMU,  NPOAGIAMb
2OMOBHOCMb K VBANCEHUI0 UHOU MOYKU
3peHusi npu  00CYIHCOeHUU pe3yibmamos
8bINOIHEHHOU pabombl;

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O
eewecmeax U XUMUYECKUX Npoyeccax,
Kpumuiecku OMHOCUMbCSL K
ncegooHAYYHOU ungopmayuu,
Hed0OPOCOBeCMHOLL peKlame, KACarueucs
UCNONb308AHUS PA3TUYHBIX BEUECTE.

Ilepuoanyeckuii 3aKOH ¥ NEPHUOANMYECKAST CHCTEMA XUMHYECKHX 3JIEMEHTOB
. K. MenneneeBa. CTpoeHue BenecTBa

* KTacCH(QUIIUPOBATh ~ XUMHYECKHUE  DJEMEHThI  Ha
MCTAJJIbl, HCMCTAJJIbI, 3JICMCHTBI, OKCUABI U THAPOKCUJIbBI
KOTOPBIX aM(OTEpPHBI, U HHEPTHBIC JIEMEHTHI (Ta3bl) IS

OCO3HAaHUA BaXKHOCTHU yHOp}II[O‘-IeHHOCTI/I Hay‘-IHBIX
3HAHHUI;
* pacKpbIBaTh CMBICII MEepPUOIUYECKOTO 3aKOHa

. . Menneneesa;

* ONUCHIBATh M XapaKTEPH30BaTh TaOIMUHYIO (opMy
MEePUONYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB;

* XapaKTepu30BaTh  COCTaB  aTOMHBIX  siiep U
pacmpesieieHue 4YHuclia 3JEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM aTOMOB XUMHUYECKUX JIEMEHTOB MAJIbIX IEPHOJIOB
MEePUOINYECKON CUCTEMBI, a TAKXKE KaIHsI U KaJbIUs;

* pa3nu4aTh BUIBl XHMHUYECKOW CBS3U: HOHHYIO,
KOBAJCHTHYIO MOJSPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U
METaJUTNYECKYIO;

* 1300paxkaTh AJICKTPOHHO-MOHHBIC (DOPMYIIBI BEIIECTB,
00pa30BaHHBIX XUMUYECKIUMHU CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCHMOCTH CBOWCTB BEILECTB OT CTPOEHUS
WX KPUCTAUTMYECKUX PEMICTOK: HMOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX, METAJUTHUECKUX;

* XapaKTepU30BaTh XUMHUYECKHE OJJIEMEHTHI W  HX
COCIMHEHUS HAa OCHOBE TIOJIOKEHUS DJIEMEHTOB B
MEPHONYECKON CHCTeME M OCOOSHHOCTEH CTPOCHHS UX
aTOMOB;

* OIIUCHIBATH OCHOBHEBIE ITarbl OTKPBITHUS
1. 1. MeHeneeBbIM NEPUOJUYECKOTO 3aKOHA U

* 0CO3HABAMb 3HAYEHUE MeOPemU4ecKUx
3HAHUL 011 NPAKMUYECKOU 0esimenbHOCU
uenosexa;

* onucvl6amv U3yUEHHblE O00bLEKMbl KaK
cucmemvl, NPUMEHSSL TO2UKY CUCTNEMHO20
amanusa;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX

nepuooUYecKol  cucmemvl — XUMUYECKUX
91eMeHmMo8 ons 00bsCHeH s u
npeosudenusi  C8OUCME  KOHKDEMmHbIX
seujecma;

* paseusams UHpOPMAYUOHHYIO
KOMNEeMmeHMHOCb nocpeocmeom
yenybonenuss — 3HaHuu 00  ucmopuu
CMAHOBNIeHUS.  XUMUYECKOU  HAYKU, eeé
OCHOBHLIX ~ NOHAMULU,  NEPUOOUUECKO2O
3aKOHA KAK OO0HO020 U3  BAICHEUULUX
3aKOHO8  Npupoobl, a  makxice O

COBPEMEHHDbLX O0CMUINCEHUAX Hayku u
MEeXHUKU.




NEePUOJIUYECKON CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB,
KU3Hb W MHOTOOOPa3HYI0 Hay4YHYH JesATEIbHOCTh
YUEHOTO;

* XapaKTEepU30BaTh HAyYHOE W  MHPOBO33PEHUECKOE
3HAQYCHHE MEPUOJAMYECKOT0 3aKOHA M MEePUOJANYECKON
CHCTeMBbI XUMHU4YecKkuX 3neMeHToB /. 1. Menneneena;

* OCO3HaBaTh HAy4HbIE OTKPBITUS KaK pe3yjibTaT
JUTUTEIIBHBIX HAOJIOIEHUH, OTIBITOB, HAYYHON TOJIEMHUKH,
MPEOJOJIEHUS] TPYAHOCTEN U COMHEHUM.

MHoroo0pa3ne XMuMH4YECKHUX peaKkuui

* OOBSACHATH CYTb XHUMHUUYCCKUX  IIPOHECCOB U HX
MPUHIUITHAAIBHOC OTIIMYUC OT q)mnqecxnx;
¢ Ha3bIBATh IIPpU3HaK n YCJI0BHA IIPOTCKAHUA

XAMHYECKUX PEaKIUii;

* YCTaHaBJIMBATh IPUHAJICKHOCTh XMMHUECKOM peaKkIuu
K  ONpeAeICHHOMY TUTTY 1o OJTHOMY u3
KJIaCCU(pUKALMOHHBIX MMPU3HAKOB: 1) IO YUCIIY U COCTaBY
UCXOJHBIX BEIIECTB U MPOJAYKTOB peakinu (PeaKIuu
COCTMHCHMUS, PA3JIOKEHHS, 3aMEIICHUsI 1 0OMeHa); 2) 1o

BBIJICJICHUIO WM TOTJIONICHUIO TEIUIOTH  (peakiuu
9K30TEPMHUUCCKHE U DHAOTEPMHUYECKHUEC); 3) mo
U3MEHCHHIO  CTEMEHEH  OKHCICHHS  XUMHYECKUX
3JIEMEHTOB (peaxkumn OKHUCITUTENbHO-
BOCCTAHOBUTEINIbHBIE); 4) M0 00paTMMOCTH TIporiecca
(peakiuu oOpaTUMBbIE B HEOOPATHMBIC);

* Ha3pIBaTh  (DAKTOPHI,  BIMSIOMIME HA  CKOPOCTH
XUMHYECKHUX PEaKIUi;

* Ha3pIBaTh  (DAKTOPHI, BIUSIONIME HA  CMEIICHHUE
XUMHYECKOT'O PaBHOBECHS;

* COCTaBIISITh yYpaBHEHHSI ANIEKTPOTTUTUICCKOM

JMCCOITUAIINK KUCIIOT, IIEJIOYUEeH, COJIei; MOIHbIE 1
COKpAIICHHBIC NOHHBIE YPaBHEHUS peakinii 00OMeHa;
ypaBHEHHUSI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuui;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKLUil 1O
dbopMynaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; ONPEICIISTh
UCXOJHBIC  BemiectBa 1o (opMysiaM/Ha3BaHHIM
MPOJIYKTOB PEaKLIUH;

* COCTaBJIATh YPAaBHEHUS PEaKIUii, COOTBETCTBYIOIINX
IIOCIIEI0BATEIBLHOCTH («uemnouxe») IIPEBPALLICHUI
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;

* BBISBIISIT B TIPOIECCE OKCIEPUMEHTa IPU3HAKH,
CBUJCTENLCTBYIOIINE O  MPOTEKAaHUHM  XUMHUYECKOU
peaxImm;

* IPUTOTOBJISITH PACTBOPHI C ONMPEIECTICHHON MAacCOBOM
JI0JIe paCTBOPEHHOTO BEIIECTBA;
* OIpENeNATh XapakTep Cpelbl
KHCIIOT M  WIeJoYedl M0  M3MEHEHHUIO
WH/IUKATOPOB;

* IPOBOAUTH KAUECTBEHHBIC PEAKIUH, TTOATBEPKIAI0IINE
HaJIM4Yue B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX
KaTHOHOB U aHUOHOB.

BOJHBIX PAacTBOPOB
OKpackKu

* COCMABIAMb MONEKYIAPHbIE U NOTHbLE
UOHHblE  YPABHEHUs. N0  COKPAUEHHBIM
UOHHBIM YDAGHEHUSM,

* nPUBOOUMb npumepbl peaxyuil,
nOOMEEPAHCOAOUSUX cyuecmeosanue
83AUMOCEA3U mencoy OCHOBHBIMU
KAACcamu Heop2aHU4eCKux 6euecme;

* NPOCHO3UPOBAMD pe3yibmamol
8030€liCMBUst PA3TUYHBIX (PaAKMOPO8 Ha

umMeHeHue cKkopocmu XUMUYECKOL
peaxyuu,;
* NPOCHO3UPOBAMD pesyivmamsi

8030elicm8uUs pasiuidHblX Pakmopos Ha
cmeujenue XUMU4ecKko20 pagHo8ecusl.

MHoroo0pa3ue BemecTs




* ONPEIIeISTh MIPUHAIC)KHOCTD HEOPTaHMYECKUX
BEIIECTB K OJHOMY U3 M3YUYEHHBIX KJIaCCOB/TPYIIIL:
METaJJIbl U HEMETAJUTbI, OKCUJIbI, OCHOBAHUS, KHUCIIOTHI,
COJIH;

* COCTaBIIATH ()OPMYIIBI BEIIECTB 10 UX HA3BAHUSIM;

* OIpENENiATh BAJEHTHOCTh U CTENEHb OKHCIIEHUS
3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH POPMYJIbI HEOPTAHUYECKUX COCTUHEHHM 10
BaJICHTHOCTSIM M CTCICHSIM OKHCJICHHS JJIEMEHTOB, a
Takke 3apsjJaM HOHOB, YyKa3aHHbIM B  TaOuule
PacTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTU U3MEHEHUsI PU3NYECKUX U
XUMHYECKUX CBOWCTB TMPOCTHIX BEIIECTB (METAIOB M
HEMETAJUIOB) M WX BBICIIUX OKCHJIOB, OOpa30BaHHBIX
3JIEeMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTepHbIE
JUIS  TPYNI ~ OKCHJIOB:  KHUCJIOTHBIX,  OCHOBHBIX,
aM(pOTEPHBIX;

* Ha3bIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTepHBIC
JUIS KaXJO0ro M3 KJIaCCOB HEOPraHMYECKHX BEIIECTB:
KHCJIOT, OCHOBaHUI, COJICH;

* IPUBOJIUTh MPHUMEPHl peaKUui, MOATBEPKIAIOIINX
XUMUYECKUE CBOICTBA HEOPraHMYECKUX  BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHHI M COJICH;

* ONPE/CNATh  BEIECTBO-OKUCIUTEIb W  BEIIECTBO-
BOCCTAaHOBUTENIb B OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIusIX;

* COCTaBIISATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHc
(7 U3yYEeHHBIX peaklMii) MO MPEJIOKEHHBIM CXeMaM
peaKkiuii;

* IPOBOJUTH JTA0OPATOPHBIE OMBITHI, MOATBEPKIAIOIINE
XUMHYECKHE CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHUYECKHUX BEILECTB;

* IPOBOJUTH Ja0OpAaTOPHBIE OMBITHI MO MOJYYEHUIO U
COOMpaHHIO  Ta3000pa3HBIX  BEMIECTB:  BOAOPOJA,
KHCIIOPO/Ia, YIJIEKUCIOTO Ta3a, aMMHaKa; COCTaBJISATh
YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIHII.

* IPOCHO3UPOBAMb XUMUYECKUe CE0UCMBA
geulecme Ha OCHOBe UX COCMAsa U
cmpoenusl;

* IPOCHO3UPOBAMND CcnocooHoCcmb
sewecmaa nposasisams OKUCIUMETbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCMBA C YUEMOM
cmenenell OKUCTIeHUs. 2/1eMeHmos,
BXO0SUUX 8 €20 COCMAS,

* BLIABIAMD cywecmeosaHue
2eHemu4eckoll 83AUMOCBS3U  MENCOY
gewecmeamu 8 psoy: npocmoe eujecmao
— OKCUO — 2UOPOKCUO — COTb;

* Xapakmepuzoeams  0cobdvle  C8OUCMBA
KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU
Kuciom,

* nPUBOOUMD npumepbl ypasHeHuil
peaxyuii, nexcauux 8 ocHoge
NPOMBIULIIEHHBIX ~ CNOCOD08  NOJIYYEeHUs
amMmMuaKa, CepHol KUCIOMbl, YY2YHA U
cmanu,;

* onucvleamy uzuyeckue U XumuyeckKue
npoyeccsl, ABNAIOUUECS] uacmoio

Kpy2080poma 6ewecma 8 npupooe;

* Op2aHU308b16aMD, nposooumy
YVueHuuecKue npoeKmvl no Uccie0o8aHur0
ceoticme  gewecms, UMEWUX BANCHOE
npakmuyecKoe 3HaueHue.




COILEPKXAHUE YYEBHOI'O ITPEIMETA

8 kiace

BBenenue ( 4 yaca)

[Ipenmer xumuu. MeToapl TO3HAHUS B XUMHH: HAONIOJEHHE, OSKCIIEPUMEHT, MOJCIUPOBAHHE.

HcTouynuku xumuyeckoil uH(opmanuu, ee MolydeHHe, aHallu3 W IPEICTaBJICHHE €ro pe3yNlbTaToB.
[ToHsiTHE O XMMHYECKOM 3JIEMEHTE W (hOpMax ero CymeCTBOBaHHS: CBOOOIHBIX aroMax, MPOCTHIX U
CIOXHBIX BemecTBax. [IpeBpamienus BemiecTB. OTIMYME XUMHYECKHX pPEAKIUM OT (U3MUYECKUX
siBIICHUW. Ponb XuMuM B KU3HU YejoBeka. XeModwnus u xemohoous. KpaTkue cBeaeHHs U3 UCTOPUN
BO3HHUKHOBEHUS U Pa3BUTHsI XUMUH. POJIb OT€UECTBEHHBIX YYEHBIX B CTAHOBJICHUH XUMHYECKON HAyKH
— pabotel M. B. Jlomonocosa, A.M. bytnepoa, I. 1. MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKU
XUMHYECKHX OJJIEMEHTOB M IMPOUCXOXKACHHE HUX Ha3BaHWM. Xumudeckue Qopmyinsl. WMuaekcsl u
kod(¢uimenTsl. OTHOCUTENBHBIC aTOMHAs U MOJICKYJsipHast Macchl. [IpoBeneHue pacueToB MaccoBOM
O XMMHYECKOro 3JeMEHTa B BellecTBe Ha ocHoBe ero ¢opmynsl. I[lepuonuyeckas cucrema
xummudecknx aneMmeHToB J[. M. MeHaeneeBa, ee CTpyKTypa: Mayble W OOJIBIINE TEPUOMBI, TPYIIBI U
noarpynnsl. Ilepuonuyeckass cucreMa Kak CIpaBOYHOE IOCOOME ISl TMOJY4YeHHs] CBEIEHUN O
XUMUYECKHX AJI€MEHTaX.

JdemoncTpauuu. 1. Mogemu (mmapoctepkueBbie U CTioapTa—bpurne6a) pa3nuuHBIX TPOCTHIX U

CJIOHBIX BEILIECTB.

2. Konekuusi CTeKISTHHOM XUMHUYEeCKOM nocyasl. 3. Kosekiusa MaTepranoB U U31€JIU U3 HUX Ha
OCHOBE almoMuHus. 4. BzaumogencTBue MpaMopa ¢ KUCIOTOM U TOMYTHEHUE W3BECTKOBOW BO/IBI.
JlabopaTopHusie onbITh. 1. CpaBHEHHNE CBOMCTB TBEPABIX KPUCTAININYECKUX BELIECTB U PACTBOPOB. 2.
CpaBHeHHE CKOPOCTH UCIIAPEHUS BOJbBI, OJIEKOJIOHA U STUIIOBOTO CIUPTA C (PUIBTPOBAIBLHONU OyMaru.

Tema 1. ATOMBI XMMHYECKHX 3JIeMEHTOB (9 4acoB)

AToMBI KaK (hopMa CYIIECTBOBAHUS XUMUYECKUX 3J1eMEHTOB. OCHOBHBIC CBEJICHUS O CTPOCHHH aTOMOB.
JlokazatenbcTBa CI0KHOCTH cTpoeHus: atoMoB. OnbiTel Pesepdopna. [lnanerapuas mMomens CTpoeHUs
aToMma.

CocTtaB aTOMHBIX SIA€P: NPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAsA Macca. B3auMoCBsI3b MOHITHI
«IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI aTOMHAs MacCay.

M3MeHeHune yncia MpOTOHOB B sIpe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.
N3menenue ncna HEUTPOHOB B sJIpe aToMa — o0pa3oBaHue U30TOMOB. COBpeMEHHOE ONPE/IEIICHIE
MOHSTHS «XUMUYECKUH drieMeHT». MI30ToIbI Kak pa3HOBUIHOCTH aTOMOB OJIHOI'O XMMHYECKOTO
AJIEMEHTA.

OnekTpoHbl. CTpoeHUE JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB MajbIX MEPHOJIOB.
[TonsTHE O 3aBEPIICHHOM 3JIEKTPOHHOM YpPOBHE.

[Iepuonnueckas cucrema xumuueckux 3nemeHToB [[. M. MenneneeBa u CTpoeHHE aTOMOB —
buznyecKuit CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpa Nepuoa.

W3MeneHue ynciia 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMa XMMHYECKOTO 3JIEMEHTa —
o0pa3oBaHHe MOJOKUTENbHBIX U OTPUIATENbHBIX HMOHOB. VMOHBI, 00pa3oBaHHbIE aTOMaMU METaJJIOB U
HeMeTauioB. [IpUuYMHBI W3MEHEHUS METAUIMYECKUX U HEMETANIMYECKUX CBOWMCTB B MEpUOJaX U
rpymnmax. O6pa3oBanue OwHapHBIX coeauHeHui. I[loHsTHe 00 WOHHON cBs3u. Cxembl 00pa3oBaHUS
MOHHOM CBSI3H.

B3anmMopeiicTBe aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXIy c000if — o0O0pa3oBaHUE JBYXaTOMHBIX
MOJIEKYJI TpOCThIX BemecTB. KoBajieHTHass HeMoOJspHAs XUMHUYECKas CBS3b. OJEKTPOHHBIE U
CTpYKTypHBIE GopMyInbl. B3aummopeiicTBie aTOMOB HEMETANIOB Mexay coboii — oOpazoBaHue
OMHApHBIX COEIWHEHUN HEMETaUIoB. OJIEKTPOOTpULIATENbHOCTh. KoBasleHTHas moJsipHas CBS3b.
[ToHsiTHE O BaJCHTHOCTH KaK CBONCTBE aTOMOB OOpPa30BBIBATH KOBAJCHTHBIE XHMHUYECKHE CBSI3H.
CocraBnenue (GopmMyn OHHApHBIX COEAMHEHUH IO BaJCHTHOCTH. HaxokaeHue BaJCHTHOCTH TIO
dbopmysie OMHAPHOTO COETMHEHUS.

B3anMoeiicTBie aTOMOB METANIOB MEXAY CO00M — 00pa3oBaHWE METaUIMYECKUX KPHUCTAIIOB.
[ToHsiTHE O METAIIIMYECKOM CBSA3H.



JdeMoncTpanun. Mojenu aTOMOB XUMHYECKHX 3JeMeHTOB. [lepuomuueckas cucteMa XHMHUYECKUX
anemenToB JI. . MenneneeBa (paznuunbie hOpMmBbl).
JlaGoparopHble omnbIThbl. 3. MojenupoBaHUe MNPHUHIMIIA JEUCTBUS CKAaHHUPYIOIIETO MHUKpOCKoma. 4.
W3roTornenne Mopelneld  MOJIeKyJd OWHapHBIX  coeauHeHuid. 5. M3roroBieHue  Mojenw,
WJUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBA3H.

Tema 2. IlpocThie BemecTBa (6 yacoB)

[TonoxeHne MeTaiioB M HeMeTaJIOB B [leproanyeckoi cuctemMe XUMHUYECKUX 2JIEMEHTOB

. U.MenneneeBa. Baxueilne mnpocTble BEUIECTBA — MeETaUIbl (3KENE30, aJIIOMUHUN, KaJbLIHM,
MarHui, Hatpui, Kanui). O6mme guznueckre CBOWCTBA METa/UIOB. BaskHeWIme mpocThie BElIecTBa-
HEMETAIUTbl, 0Opa30BaHHBIE aTOMaMHU KHCIOpPOAa, BOJOpOJA, a30Ta, cepbl, ¢docdopa, yriaepoaa.
Mognekynbl MPOCTHIX BEIECTB-HEMETAUIOB — BOAOPOa, KHUCIOPOaa,

azota, rajoreHoB. OTHocHUTeNnbHas MoOJIeKyIspHas wmacca. CHOCOOHOCTP aTOMOB XUMHYECKHX
9JIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX MPOCTBIX BEIIECTB — aUIOTpOnus. AJUIOTPOIHBIE
Monudukanuu kuciopoaa, gochopa, omora. Merauinyeckue U HEMETATUYECKUE CBOMCTBA MPOCTHIX
BeniecTB. OTHOCUTEIBLHOCTD ATOTO MOHSTHSL.

UYucno Asoraapo. KonmnyectBo BemecTBa. Monbs. MossipHast Macca. MonspHbIii 00beM ra3000pa3HbIX
BemlecTB. KpaTHble enMHUIBI H3MEpEeHUs KOJIMYecTBa BEUIECTBA — MWUIMMOJIb U KUJIOMOIIb,
MUJUTAMOIIIPHAS. U KUJIOMOJIIPHAST MAacChl BEUIECTBA, MUJUIMMOJISPHBIA M KHJIOMOJSIPHBIH OOBEMBI
ra3000pa3HBIX BEHIECTB.

PacueTsl ¢ uCnonb30BaHNEM MOHITHIA «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS MAcCay, «MOJISIPHBIN 00beM
ra3oB», «4UCI0 ABOTaapoO».

Jemonctpanun. [Tomyuenue o3zona. OOpa3ipl Georo U ceporo oyioBa, 6emoro u kpacHoro ¢ocdopa.
HekoTopsie MeTauibpl 1 HEMETaUThl ¢ KOJIMYECTBOM BemiecTBa 1 Mosib. MoJsIpHBI 00bEM ra3000pa3HbIX
BEIIIECTB.

JlabopaTopHblie onbIThl. 6. O3HaKOMIIEHUE C KOJUIEKIIMENW METa/UIOB. 7. O3HAaKOMJIEHUE C KOJUIEKLIUEN
HEMETaJIJIOB.

Tema 3. CoequHeHNsI XHMHYECKHUX J1eMeHTOB ( 14 gacoB)

Crenenb oxucieHusi. CpaBHEHHE CTENEHUM OKHUCICHUS U BajJeHTHOCTH. OmpenereHue CTeneHu
OKHUCJICHHUS DJIEMEHTOB B OWHApHbBIX coefauHeHusx. CocrtaBieHue ¢GopmMyn OWHAPHBIX COCIUHECHHIA,
o0uuii cnoco0 ux Ha3BaHUIA.

bunapHbie coeTMHEHNS METALUIOB M HEMETAIIOB: OKCHJIBI, XJIOPHUIBI, CylnbGuabl u mp. CocTaBneHNE X
dbopmyn. buHapHble coeTMHEHUSI HEMETAIIJIOB: OKCH/IbI, JIETY4Yle BOJOPOJHbBIE COEUHEHHS], X COCTaB U
Ha3BaHusA. [IpencraBuTenu OKCHIOB: BOJA, YIJIEKUCIBIA Ta3, HeramieHas u3BecTh. lIpencraButenu
JIETY4YUX BOJAOPOJHBIX COEUHEHUN: XJIOPOBOIOPOJ U aMMHAK.

OcHoBaHUsI, UX COCTaB M Ha3BaHUs. PacTBopuMoOcTh OocHOBaHMI B Boje. IIpencraBurenu mienoyei:
TUAPOKCUBI HATPUS, Kanus U Kanbus. [loHsTHEe 00 MHANKATOpaX M KaUeCTBEHHBIX PEAKIIHIX.
Kucnotsl, ux cocraB u HazBanus. Knaccudukanuusa kucnot. [IpencraBurenu KUCIOT: cepHasi, COsHas,
azotHas. [lonsTre o mkane kucinotHocTH (mkana pH). I3MeHeHne okpacku HHANKATOPOB.

Conu Kak Mpou3BOJHBIE KUCIOT M OCHOBAHMM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTH coJiell B BOJE.
[IpencraBuTenu coseit: XJIopua HaTpus, kKapooHat u pocdar KaabIus.

AMop(dHBIE U KPUCTALITNYECKHE BEIIECTBA.

MeKMOJIeKYIISIpHBIE B3aUMOJECUCTBUS. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTB
BEILECTB OT THUIOB KPUCTAIUTMYECKUX PEIIETOK.

YucTteie BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceld. CBOWCTBA YMCTHIX
BelecTB U cMmeceit. Mx cocraB. MaccoBast u 00beMHas 10 KOMIIOHEHTA CMeCcH. PacueTsl, CBsI3aHHEIC C
WCITOJIb30BAHNUEM TMTOHATHUS «I0JIS».

JemoncTpanuu. OGpa3ubl OKCUIOB, KUCIOT, OCHOBAHUH U coseid. MoJenu KpUCTANTNYEeCKUX PEIIeTOK
XJopuja Hatpus, anMmasa, okcunaa yriepona (IV). KucnoTHo-menounsle WHAMKATOPBI, U3MEHEHUE HX
OKpacKM B PA3JIUYHBIX CpeAax. YHUBEPCAIbHBIM MHIUKATOP U U3MEHEHHE €ro OKPAacKdh B Pa3IMUHBIX
cpenax. [lkana pH.



JlaGopaTtopHbie onbIThI. 8. O3HAKOMJIEHHUE C KOJUIEKIIUEN OKCUIIOB. 9. O3HAaKOMJIEHHE CO CBOMCTBAMU
aMMHaKa.

10. KauecTBenHas peakuus Ha yriaekucisiii ra3. 11. Onpenenenne pH pacTBOpoB KUCIOTHI, HIETOUYU U
BO/JIBI.

12. Onpenenenne pH nauMOHHOTO M sI0JOYHOTO COKOB Ha cpe3e IIofoB. 13. O3HakoMiIeHHE C
KOJUIEKIIUEHN COJIEH.

14. O3nakomyieHHE C KOJUIGKIMEH BELIECTB C pa3HbIM TUIOM KPUCTAJUIMYECKON  PEILLETKH.
N3roToBneHune Moenei KpucTauimueckux pemetok. 15. O3nakomiieHne ¢ 00pa3ioM ropHOM MOPOIbI.

Tema 4. 3MeHeHus1 mpoucxoasinue ¢ Bemecrsamu (12 9acon)

[TonsiTHE IBNEHUH, CBA3aHHBIX C N3MEHEHUSIMU, IPOUCXOIAIIUMU C BEILIECTBOM.

SIBneHus, CBsA3aHHBIE C M3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHUSI BEHIECTBA MPU MOCTOSIHHOM €ro
cocraBe, — (Qu3nyeckue spIeHUs. OU3nYecKkue SBICHUS B XUMHUU: JUCTHIULSLMS, KPUCTAJUIU3ALIMS,
BBIMIAPYBAHNE U BO3TOHKA BEIECTB, (PUIBTPOBAHUE U IIEHTPU(YTUPOBAHUE.

SIBneHus, cBsI3aHHBIE C U3BMEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKUe peakuuu. [Ipu3Haku u yciaoBus
MPOTEKaHUs XUMUYECKUX peakuuil. BoiieneHue TemioTel U cBeTa — peakuuu ropenud. [lonstue o6
9K30 - U SHAOTEPMUUYECKUX PEAKLIUAX.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYECKHE YpaBHEHUs. 3HaAUYCHUE UHIEKCOB U KOA(P(UIIMEHTOB.
CocraBieHue ypaBHEHUI XUMHUYECKUX PEAKLINM.

PacueTsl mo XxmMHueckuM ypaBHEHMSAM. PeleHue 3ajad Ha HaxO0XKJICHHE KOJIIMYECTBA, MACChl WM
o0beMa TPOAYKTa PEaKIMH MO KOJIMYECTBY, Macce WM OOBEMY HMCXOTHOIO BemiecTBa. Pacuersl ¢
HCIIOJIb30BAHUEM IMOHATUSA «I0Js», KOTJa MCXOAHOE BEIIECTBO JaHO B BHUJAE pacTBOpa C 3aJaHHOU
MacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA UIIA COAEPKUT OMPEAEIEHHYIO IO MPUMECEH.

Peakuuu paznoxenus. [IpeacraBnenue o ckopocTy XxuMuieckux peakunuil. Katanuzatopsl. @epMeHTEI.
Peaknuu coenunenus. Karanutudeckne W HEKaTATUTHYECKUE pEaKIHH, OOpaTHMble U HEOOpaTHMbIE
peakuuu. Peakunu 3amenieHus. Psag akTHBHOCTH METAJIOB, €r0 MCHOJb30BaHUE JIJISl IPOrHO3UPOBAHUS
BO3MOKHOCTH TPOTEKAHUS PEaKUUd MEXKAY METalJIaMd M KUCJIOTaMU, PEaKIUi BBITECHEHHS OIHUX
METaJUIOB U3 PAacTBOPOB MX COJICH ApyrMMH MeTaiamu. Peaknum oOmena. Peakiuu HeWTpamuzanum.
VYcioBus poTeKaHus peakiuii oOMeHa B pacTBOpax A0 KOHIIA.

Tunbl XUMUYECKUX PEAKIIUN HA MPUMEPE CBOMCTB BOJBI. Peakuus pasziioxKeHUs — DJIEKTPOJIHU3 BOJIBI.
Peakuuu coeamHeHHss — B3aMMOJEHCTBUE BOJbI C OKCHMIAMHU METAJUIOB U HEMETAUIOB. Y CIOBHUE
B3aMMOJICUCTBUSI OKCHJOB METAIJIOB M HeMeTauioB ¢ Bojaou. [lonsitue «rumpoxcuawl». Peakiuu
3aMeIleHNs — B3aNMOJICHCTBIE BOJIBI C MeTalIaMu. Peakiiu oOMeHa — TUAPOIIN3 BEIIECTB.
JemoncTpanuu. IIpumeps! ¢usnyeckux sBICHUN: a) IUlaBieHUE napaduHa; ©) BO3rOHKA HMOJa MU
OCH30MHON KHUCIIOTHI; B) PAacTBOPEHHE OKPAICHHBIX COJei; I') AudQy3us AYMIMCTHIX BEIIECTB C
ropsIel JaMIOYKU HaKaluBaHus. [IpuMepbl XUMUYECKUX SIBIICHUMN: a) TopeHue Mmaruus, gocdopa; 06)
B3aMMOJEHCTBUE COJISIHOM KHUCIOTHI C MpaMOpPOM MJIM MEJIOM; B) moiydeHue ruapokcuna meau (1I); r)
pacTBOpPEHHUE TMOJYUYEHHOTO THAPOKCHUIIA B KUCIOTax; a) B3aumoaeicteue okcuaa meau (II) ¢ cepnoit
KHCJIOTOM MpU HArPEBaHUU; €) pa3JIOKEHUE IEPMaHTaHaTa KaJIKsl; 5K) Pa3oKeHHe MepOKCHIa

BOJIOpOJIa C MOMOUIBIO AUOKCHIAa MapraHiia 1 KaTajasbl KapTodens Win MOPKOBHU; 3) B3aUMOJEICTBIE
pa30aBICHHBIX KUCIOT C METAJIJIAMH.

JlaGoparopuble onbiThbl 16. [IpokanuBanve MeAu B IUIAMEHW CHUPTOBKU. 17. 3amenieHue Menu B
pactBope xnopuna meau (1) sxenesom.

Tema 5. IIpaktuxkyml. ( 1 w4ac)

IIpocreiimme onepauyuu ¢ BeleCTBOM

1. IIpaBuna TexHWKHW OE30MACHOCTH MpU padoTe B XUMHYECKOM KaOuHeTe. [Ipuemsl oOparieHus c
1a0opaTOpHBIM 000pPYJOBAaHUEM U HarpeBaTeNlbHBIMU npuOopamu. 2. [Ipu3HaKy XMMUYECKHX PEaKIH.
[TpurotoBneHne pacTBOpa caxapa U pacueT ero MacCoBOM JIOJIM B PacTBODE.

Tema 6. PacTtBopenne. PactBopbl. CBolicTBa pACTBOPOB 3J1eKTPOJMTOB ( 18 "acon)
PactBopenne kak ¢u3nKo-xumMuueckuii mporecc. IloHsTHE O THApaTax W KPUCTAIUIOTHApATaX.
PactBopumocTs. KpuBbsle pacTBOpUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEIIECTB



OT TeMmrieparypsl. HachllieHHbIE, HEHACBIILIEHHBIE U TIEPECHIIICHHBIE PAaCTBOPHI. 3HAUYEHUE PACTBOPOB
JUJIS1 IPUPOBI U CEIIBCKOTO XO35HUCTBA.

[TonsiTie 00 SIEKTPOIUTUYECKOW JTUCCOIMAIMU. OJIEKTPOJUTHI M HEIJIEKTPOIHUTHL. MeXxaHu3M
JIUCCOLMAIMNA  AJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBsi3H. CTeneHb 3JIEKTPOIUTUYECKON
mucconuaiuu. CUIbHBIE U cl1a0ble SJICKTPOIHTHI.

OCHOBHBIE TOJOXKEHUS TEOPUM AJIEKTPOIUTUUYECKON auccounanuu. MoHHBIE ypaBHEHHS pEaKIUid.
Peaknun oOMeHa, uaymue 10 KOHIIA.

Krnaccudukammsi HOHOB ¥ UX CBOMCTBA.

Kucnorel, wux kmaccupukamms. Jluccoruamnusi KHUCIOT Y HUX CBOWCTBA B CBETE TEOPHUH
3JIEKTPOJUTUYECKON nucconrani. MoJeKysipHble U MOHHBIE YpaBHEHUs peakiui. B3aumopelicTBue
KHCIIOT ¢ MeTaJlJIaMH. ODJIEKTPOXMMUYECKUHN DSl HAIPSDKEHUN MeTaylioB. B3aumoneicTBuE KUCIOT C
OKCHJaMU METa/uIoB. B3aumoneicTBUE KHCIOT C OCHOBAaHMSIMU —pPEaKusgd HEeUTpaIu3aluu.
B3aumoneiictBue kucnor ¢ consimu. Mcronb3oBaHue TaOMHIBI PACTBOPUMOCTH JUISI XapPaKTEPUCTUKU
XHUMHUYECKUX CBOMCTB KHCJIIOT.

OcHoBanusi, ux kinaccuukanus. Jluccounmanuss OCHOBAaHMH M HMX CBOHCTBA B CBETE TEOPUHU
AJICKTPOJIMTUYECKON Jhccorualuu. B3anMmoaeiicTBue OCHOBaHMM C coJiiMH. Vcmosb30BaHUE TaOIUIThI
pPacTBOPUMOCTH ULl XapaKTEPUCTUKA XMMHUYECKUX CBOMCTB OCHOBaHMI. B3aumopelicTBue 1ienouen c
OKCHJIaMH HEMETAILJIOB.

Conu, u©X [uMccoluanvs U CBOWCTBA B CBET€ TEOPUU  DIIEKTPOIUTHUYECKON UCCOIUAIUU.
B3auMmopeiicTBre coseil ¢ MeTailaMu, 0COOCHHOCTH ATUX peakiuii. BzanMopeicTBre coseit ¢ Comsimu.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISI XapAKTEPUCTHKH XUMUYIECKUX CBOMCTB COJICH.
O0600menue cBeeHnit 00 OKCHUIax, UX KJIacCU(UKAIINA U CBOMCTBAX.

['eneTndeckue psinpl MeTallla U HeMeTayia. ['eHeTudyeckas CBS3b MEXAY KJIacCaMH HEOPTraHWYECKUX
BEIIICCTB.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE PEAKLIUU.

OmnpezenieHne CTeneHel OKUCICHUS TS DJIEMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HBIX KJIaccoB. Peakimu
MOHHOTO OOMEHAa W OKHCIHTEIhbHO-BOCCTAHOBUTENbHBIC peakiuu. OKHUCIUTENh U BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTaHOBJICHHE. COCTaBIECHUE YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
METOJIOM 3JIEKTPOHHOTO OayiaHca.

CBoiicTBa MPOCTHIX BEHIECTB — METAJUIOB U HEMETAJUIOB, KHCJIOT M COJIEMl B CBETE€ OKHCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHU.

JdemoncTpaunu. McnblTaHue BEHIECTB M HUX PAaCTBOPOB HaA BJIEKTPOMPOBOJHOCTh. 3aBUCUMOCTH
AJIEKTPONPOBOJAHOCTA YKCYCHOM KHUCJIOTHI OT KOHIEHTpaluu. JIBUKEHUE OKpalICHHbIX HMOHOB B
AJIEKTPUYECKOM Tioyie. B3amMopeiicTBue NMHKA C CEpoM, CONMSTHOM KuciaoToH, xymopuaom memau (II).
I'openne Marnus. BzaumonelicTue XJIOPHOU U CEPOBOJOPOIHON BOJIBIL.

JladopaTopHublie onbIThl 18. B3anmoelicTBre pacTBOPOB XJIOpH/Ia HATPHUS M HUTpaTa cepedpa. 19.
[losnydyenne HEPacTBOPUMOIO THIPOKCHIAa ¥ B3auMoOielcTBUE ero ¢ kucioTamu. 20. BzaumozeiicTsue
KHCJIOT ¢ OCHOBaHUAMM. 21. B3auMoelicTBUE KUCIIOT C OKCHUAAaMH MeTaJu10B. 22. B3aumMoaeiicTue
KHUCIIOT ¢ MeTallamMu . 23. B3aumonelicTBUe KHCIOT ¢ colsiMu . 24. B3aumoeiicTBure menouei ¢
KHUCJIOTaMU. 25. B3aumoelcTBue mieIouyeil ¢ OKCHIaMH HeEMETAJUIOB . 26. B3auMoaeiicTBrue nienoden ¢
comsamu. 27. IlonydeHre U CBOMCTBAa HEPACTBOPUMBIX OCHOBaHMH . 28. B3amMmonelicTBHE OCHO BHBIX
OKCHJIOB ¢ Kuciotamu . 29. B3amMojelcTBHE OCHO BHBIX OKCHUIOB ¢ Bomod . 30. BzaumoneiicTBue
KUCIIOTHBIX OKCHJOB ¢ Imeimodamu. 31. B3amMoneicTBHEe KHCIOTHBIX OKCHIOB ¢ Bojmou. 32.
BzaumoneiictBue coneli ¢ kucinoramu. 33. B3anmopelicTBre coiel ¢ menouamu. 34. B3anmopencTBue
conell ¢ conAMH. 35. B3aumopeiicTBue pacTBOpPOB coJlei

C METaJlJIaMH.

Tema 7. IIpakTukym 2. ( 1 gac)
1. Pemienue sxciepuMEHTaIbHBIX 3a]1a4.

Pe3epBHoOe BpeMsi—2— 4. ( BO3MOXHOE HCTIOJIb30BAHUE: MPOCKTHAS IEITETHHOCTD )



9 KJiacc

Beenenne. (10 yacoB)

O0mas xapakTepucTHKAa XUMHUYECKUX 3JIEeMEHTOB M XMMHYECKHX PeaKIui.

Iepuoauuecknit 3akoH u Ilepuoauyeckas cucrema xumu4yeckux dinemeHtos /I, M. MenneneeBa
XapakTepruCcTHKA 3JIEMEHTA 10 €ro MoJ0KEeHUI0 B [lepuoandeckoil cucreMe XuMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBOWMCTBAa OKCHJIOB, KUCJIOT, OCHOBAHUHN U COJIEH B CBETE TEOPUH DIIECKTPOJUTHUECKON
JUCCOLMAIIMU ¥ OKUCIIEHUSI-BOCCTAHOBJICHUSI.

[TonsiTie 0 mepexoaHBIX deMeHTax. AMPOTEpPHOCT. [ eHETHYECKUH Psijl IEPEXO0THOTO JIEMEHTA.
Ilepuonnueckuii 3akoH u [lepronnueckas cucteMa xumudeckux 3nemenToB . V1. Menpaeneena.
XuMHU4YeCcKasi OpraHu3alys )KUBOW U HEXKUBON NPUPOAbI. XMMUYECKUN COCTAB sApa, MAHTUU U 3€MHOMI
KOpbL. XMMHYECKHUE DJIEMEHTHI B KJIETKAaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.

O06o0011eHNe CBeIeHUH 0 XMMUYEeCKHUX peakiusx. Kimaccudukanns XuMHuecKux peakiui o pa3inyHbIM
MPU3HAKAM: «YHUCJIO M COCTaB pearupyronnux u 00pa3yomuXcs BEMIECTBY, «TEMI0BOH 3 dexT,
«HampaBJICHUE», «U3MEHEHHE CTENEHEeW OKUCICHUS JJIEMEHTOB, 00pa3yloluX pearupyromme
BellecTBay, «(hazay, «MCIONb30BaHHE KaTanuzaropa». [IoHSATHE O CKOpPOCTH XMMHUYECKOW peakIuu.
@DakTopbl, BIUAIONUIME Ha CKOPOCTh XMMHUECKUX peakiuil. Karanmuszaropel u katamu3. MHruOUTOpHL
AHTHOKCUIIAHTEL

Jemoncrpanun. Paznuansie ¢opmel Tadbmunsl J[. M.MenneneeBa. Moaenu aTOMOB AJIEMEHTOB 1—-To0
nepuosoB. Mojenb CTPOCHHS 3E€MHOro Mmapa (MONepevHbld paspe3). 3aBUCHMOCTh CKOPOCTH
XUMHYECKON PpeakUMM OT IPHUPOJbl PEarupyroliux BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peaKIuu OT KOHIEHTPALMU PEArupyroInX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMH OT
IUIONIAIM CONPUKOCHOBEHMSI PEAarvpyroOIIMX BELIECTB («KUIALIUN CIIO0H»). 3aBUCUMOCTb CKOPOCTH
XMMHYECKOW pEeaKIUH OT TEeMIepaTypbl pEarupyrommux BEHIECTB. ['OMOre€HHBIH M Te€TepOreHHbIN
KaTanu3bl. DepMEeHTaTUBHBIN KaTanu3. IHruOupoBanue.

JlabopaTopubie onbiThl 1. IlomyueHue ruapokcuaa LMHKAa W HCCIEJOBaHHE €ro CBOMCTB. 2.
MonenupoBanue noctpoenus [lepuoauueckoii cucreMbl xumudeckux 3nemeHToB J[. M1.Menneneena. 3.
3amenieHue xkene3oM Meau B pactBope cynbdarta meau (II). 4. 3aBUCHMOCTh CKOPOCTH XMMHYECKOM
peakuuu OT IPHUPOJbl PEArMPYIOIIMX BEIIECTB HAa NPUMEPE B3aUMOJAEHCTBUS KUCIIOT C METalIaMH. 5.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLIHUH OT KOHLIEHTPALlUHA PEAarupyrolIUX BEIIECTB Ha IPUMEPE
B3aUMOJICCTBUSL LIMHKA C COJITHOM KHUCIOTOW pa3IMYHOM KOHUEHTpanuu. 6. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEaKUHU OT IUIOIIAJA CONPHUKOCHOBEHMS PEArMpyrolux BemecTs. 7. MonenupoBaHue
KUIISIIETO C10s». 8. 3aBUCUMOCTh CKOPOCTH XMMMUYECKON pEaklUy OT TeMIIepaTypbl Pearupyroumx
BEIIIECTB Ha mMpuMmepe B3aumojeicTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHUCIOTHI pa3TUIHOU
Temreparypsl. 9. Pa3noxeHne mepokcuaa Boaopoia ¢ moMolsio okcuna mapranua (IV) u karanasbl.
10. OGHapyxeHHEe KaTaja3bl B HEKOTOPBIX MUINEBHIX MpoaykTax. 11. MarnbupoBanue B3anMo1eiCcTBH
KHCJIOT ¢ METAJUIAMH YPOTPOIIUHOM.

Tema 1. Metansi ( 14 yacoB)

[Tonoxxenue metaiioB B Ilepuoanyeckoii cucteMe xumuieckux 3nemMeHToB Jl. 1. Menaeneena.
Mertannudeckasi KpUCTaNIMYECKas pelieTKa ¥ MeTalInYecKas XuMu4uecKkas cBsi3b. O0mue pusndeckue
cBoiicTBa MeTaiuioB. CINIaBhl, UX CBOMCTBA U 3HAUCHHE. XMMHYCSCKHE CBOMCTBA METAJIJIOB KaK
BOCCTAaHOBUTEJIEH, a TAK)KE B CBETE UX MOJIOKECHHSI B 3JIEKTPOXUMHUYECKOM PsTy HAMPSKEHUN METaJIOB.
Koppo3zust metamios u cioco0bl 60ps0bI ¢ Hel. MeTaiel B mpupoe. O01ue croco0bl UX MOTYYSHUSI.
O0mass  XapakTepUCTHKA IIEJ0YHBIX MeTal10B. Metamisl B ipupoze. Oouire crnocoOsl ux
nonyudenusi. Ctpoenne atomoB. llleouHbie MeTanibl — MPOCThIE BellecTBa. BaxkHeme coefuHeHus
HIETTOYHBIX METAIIJIOB —OKCH/IBI, THIPOKCHUIBI U COJU (XJIOPUABI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOMCTBA U MPUMEHEHHE B HAPOTHOM X03s11icTBe. KanuitHbie ynoopeHus.

O0mas xapakTepucTUKa 3jeMeHTOB riaBHOW moarpynnbl Il rpynmel. CTpoeHue aromos.
[IlenoyHO3eMeNnbHbIE METAJIIBl — IMPOCTHIE BElecTBa. BajkHeHIne coeTMHEHUs MIET0YHO3EMEeNbHbIX
METaJUIOB — OKCHJBI, TUIPOKCUABI U CONU (XJIOPHUIbI, KapOOHATHI, HUTPATHI, CyabdaTsl, pocdatsr), ux
CBOICTBa U MPUMEHEHHUE B HAPOJITHOM XO3SIMCTBE.



AmomuHuii. Ctpoenue atoma, GU3NIECKUE U XUMHUYECKHAE CBOMCTBA MPOCTOro BemecTBa. CoequHeHns
QIIOMUHUSL — OKCHJ W THAPOKCHI, MX aMmpoTepHBI xapakrep. BakHeilmue conmu alrOMHHUSA.
[IprMeHeHre aTFOMUHUS U €r0 COCTMHEHUN.

Keneso. CtpoeHue atoma, pU3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTOro BellecTBa. | eHeTHueckue
panbl Fe2+ u Fe3+. Baxueiiue coiu xene3a. 3HaUCHUE Kele3a U €ro COCAMHEHUM ISl IPUpPOAbl U
HAapOJHOI'0 XO35MCTBA.

JdemoncTpanun. OOpa3ibl IMIENOYHBIX M LIEIOYHO3EMENbHBIX MeTaioB. OOpaslbl  CIUIaBOB.
B3anmopencTeue HaTpus, JIUTUS W KalblUsd C BOJAOM. B3amMopeincrBue HaTpuss M MarHus C
KHcIopooM. B3anmoneiicteue MetamioB ¢ HemeTauiamu. [lonyuenune ruapokcunos xenesa (1) u (I11).
JlabopaTopubie onbiThl 12. B3aumonelicTBue pacTBOPOB KHUCJIOT U cojled ¢ MeTtauiamu. 13.
O3nakomiieHuEe ¢ pynamu xenesza. 14. OkpamiMBaHUE TUIAMEHHM COJISIMU IIEJIOYHBIX METAIoB. 15.
B3aumonerictBue kanbuus ¢ Bogou. 16. [lonydyenne ruipokcuia Kaaplus U UCCIEN0BAHUE €T0 CBOMCTB.
17. Tlony4yenue ruipokcuaa allOMUHUS M UCCIEIOBaHUE €ro CBOMCTB. 18. B3aumopelcTBue xkemnesa ¢
consiHoM kucnoTou. 19. [Momyuenne ruapoxcuaos xenesa (I1) u (II1) u u3yueHne ux cBOMCTB.

Tema 2. IIpaktukym 1. CBoiicTBa MeTAJIJIOB M MX COeTMHEHUIT

1. OcymiecTBieHnEe LENOYKM XUMHUYECKMX HpeBpaiieHuid. 2. [losydyeHne u cBOiCTBa COEIMHEHUN
MeTaiyioB. 3. PemieHue SKCIEpMMEHTANBHBIX 337a4 Ha PACMO3HABAHUE M TMOJY4YEHUE COCHUHEHHI
MmetasuioB. [Ipu JByX4acoBOM IJIAHMPOBAHUHU MPOBOAMTCS TOJIBKO MpaKTH4ecKas padora 3.

Tema 3. Hemertauibl ( 25 yacoB)

OO61mas xapakTepucTUKa HEMETaJlJIOB: nosiokeHue B Ileproanueckoil cuctemMe XUMUYECKHX AJIEMEHTOB
J1. U.MeHnneneena,

OCOOEHHOCTH CTPOEHHMSI aTOMOB, AJIEKTPOOTpHUIAaTeNbHOCTh (D0) Kak Mepa «HEeMETAITTMYHOCTHY, PNl
20. Kpucramimueckoe CTpPOCHHE HEMETAUIOB — IMPOCTHIX BemiecTB. Aimorponus. dusnueckue
CBOMCTBA HEMETAIIIOB. OTHOCUTENIBHOCT OHATUI «METAII» U «HEMETAILD).

Bonopoa. Ilomoxenue Bomopona B Ilepuonnueckodt cucteMe xumuyeckux osiementoB JI. U.
MenneneeBa. Ctpoenne aroMa W MoJieKyibl. DU3NMYECKHe U XMMHYECKUE CBOMCTBAa BOAOPOJA, €ro
MOJIy4eHUE U IPUMEHEHUE.

Bona. Ctpoenue Monekyinbl. Bogopognas xumudeckas cBsizb. @U3nuecKue CBOMCTBA BOAbL. AHOMAIUH
CBOMCTB BOJbL. [ mapodunsHbie B TuapodOoOHBIE BemecTBa. XUMHUECKHUE CBOMCTBA BOABL. KpyroBopor
BOABI B mpuponae. Bomoouuctka. Aospanus Boabl. bbeiToBele (QuiubTpel. MuHepalbHBIE BOJBIL.
JuctunnnpoBaHHas BOJa, €€ MOJy4YECHUE U IPUMEHEHHE.

O0mas xapakTepucTuka rajnoreHoB. CrpoeHue aromoB. IIpocTele BemiecTBa U OCHOBHBIE
COCTMHECHMS TaJOTeHOB, UX CcBoWcTBa. KpaTkue cBenmenus o xiope, opome, prope u none. [Ipumenenne
rajoOreHOB U UX COEAUHEHUI B HAPOJHOM XO35MCTBE.

Cepa. Ctpoenue aToma, ajuIOTPOIHs, CBOMCTBA U MpUMEeHeHHEe pomOuueckoi cepbl. Oxcunbl cepsl (1V)
u (VI), ux momydenue, cBoiictBa u mpumeHeHue. CepHas KUCIOTa UM €€ COJHM, UX MPUMEHEHHE B
HapoAHOM X03sicTBe. [IpOn3BOACTBO CEPHON KUCIOTHI.

A3ot. CtpoeHre aToMa M MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBA. AMMHUAK, CTPOEHUE, CBOMCTBA,
nonyuyeHue u npumenenue. Conm aMMOHUS, UX cBoiicTBa u npumeHeHue. Okcuasl azora (II) u (IV).
A30THasi KHCIIOTa, €e CBOMCTBa M IpUMEHeHue. HuTpaTbl U HUTPUTHL, MpoOiieMa UX COJIEp)KaHUS B
CeNIbCKOXO03HCTBEHHOM MPOAYKIINH. A30THBIE YIOOPEHUSI.

®ochop. CtpoeHne aTtoma, auUIOTPOMHS, CBOWCTBa Oenoro W KpacHoro ¢ocdopa, ux MpUMEHEHHUE.
OcHoBHble coenuHeHus: okcua Qocdopa (V) u oprodocdopnas kuciora, ¢ocdarsl. DocdopHbie
yI0OpeHusl.

Yraepoa. Ctpoenue aToMa, ajlIoTpOIus, CBOcTBa Mo ukanuii, mpuMeHeHne. OKCHIIBI yriepoaa

(I1) u (IV), ux coiicTBa u npuMeHeHue. KapOoHATHI: KalbIUT, COMIA, MOTAIl, UX 3HAUYEHHUE B IPUPOJIE U
JKU3HU YETIOBEKA.

Kpemumnii. CtpoeHue aroma, KpUCTAUIMYECKH KPEMHHM, €ro CBOWCTBa W mnpuMeHeHue. Okcun
kpeMHuus (IV), ero npuponbie pa3HOBUAHOCTH. CUIUKATHI. 3HAUEHUE COSUHEHUN KPEMHHUS B )KUBOU U
HexkuBOM npupoe. [IoHsITHE 0 CMITMKATHON NPOMBIIIJIEHHOCTH.



JdemoncTpaumu. OOpa3iibsl TaIOTEHOB — MPOCTHIX BEIIECTB. B3anuMoaeiicTBHE rajoreHoB ¢ HaTPHEM, C
aloMuHueM. BeiTecHeHHe XJI0poM Opoma WiM MoJia U3 pacTBOPOB UX cojieil. B3aumoneiicTBue cepsl ¢
MEeTaJlJIaMH, BOJOPOJIOM U KHCIOPOAOM. B3anMoIeiicTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C
Menbto. Iloriomenne yriaem pacTBOPEHHBIX BELIECTB WM Ia30B. BoccTaHOBIIEHHE MEAM U3 €€ OKCHIA
yraeM. OOpasnbl TpUPOAHBIX COSAMHEHUW Xjopa, cepwl, docdopa, yriaepona, Kpemuus. OOpasibl
BOXHEHIIMX ISl HApPOIHOTO XO35iCTBa Cynab(paToB, HUTPATOB, KapOOHATOB, ¢ocdaToB. OOpasibl
CTeKJIa, KepaMUKHU, [IEMEHTA.

JlabopaTopubie onbiThl. 20. [lomyuenne u pacno3HaBanue Bogopoja. 21. HMccinepoBanue
MOBEPXHOCTHOTO HaTsKEeHHsI BoAbl. 22. PacTBopeHMe mepMaHraHata Kaiusi WIM MEIHOTO Kyrnopoca B
Bozie. 23. I'mapararust o6e3BoxkeHHoro cynbdara meau (I1). 24. M3roroBieHmne rTUIICOBOTO OTIIEYATKA.
25. O3HaKOMJICHHE C KOJUICKIIUEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMJIEHHE C COCTAaBOM MHHEPATbHON
BoAbl. 27. KauecTBeHHas1 peaklus Ha rajloreHuI-uoHsl. 28. IlomyueHue u pacosHaBaHUE KUCIOPOAA.
29. T'openne cepsl Ha Bo3myxe W B kuciopoze. 30. CBoiicTBa pa30aBiIeHHOW CEpHOU KUCTOTHL. 31.
Wzyuenune cBoiictB ammuaka. 32. PacnosnaBanue coneiti ammonus. 33. ColicTBa pa3z0aBiieHHOU
a30THOM KUCIOTHL. 34. B3anmoaeicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MeAbt0. 35. I'openue
docdopa Ha Bozayxe u B kucnopone. 36. PacioznaBanue docdaros. 37. ['opeHue yrist B KUCIOPO/IE.
38. Tlomydenwe yroapHOW KHCIOTHI W u3ydeHue ee cBoucTB. 39. Ilepexonm kapOoHaToB B
runpokapoonarel. 40. Pasnoxxenue runpokapOonara Harpus. 41. [lomyueHre KpeMHEBOH KHUCIOTHI U
M3y4YEHHE €€ CBOMCTB.

Tema 4. IIpakTtuxkym 2. CBoiicTBa coelMHEHUI HEMETAJLIOB

I. Pemenue »skcnepumeHTanbHbIX 3amad 1o Teme «lloarpynma ramoreHoB». 2. PemieHue
AKCIIEpUMEHTANIbHBIX 337a4 1o Teme «llonrpymnmna kuciaopoaa». 3. PenieHue sKkCnepuMEHTAIbHBIX 33]1a4
o teMe «lloarpymnma azotay. 4. Pemenne skcriepuMeHTaIbHbIX 3a/1a4 1o Teme «lloarpynmna yriepoaay.
5. Tlonyyenue, coOupaHne W pacrmo3HaBaHUE ra3oB. [Ipu JByX4acOBOM IUTAHUPOBAHHH TPOBOASTCS
TOJIBKO TIPaKTU4YeCKue padboTsl 1, 2 u 5.

Tema 5. O0oOumeHue 3HAHWI MO XUMHM 32 KYpPC OCHOBHOW mkoJuabl. I[loaroroBka Kk
rocyaapcrBeHHoi urorosoii arrecraunu (F'MA)

[lepuonuueckuii 3akoH u llepmoamdeckas cucrema xumuueckux i3nemeHToB [[. W.Menpaeneena.
®u3NUeCcKuil CMBICT MOPSIKOBOIO HOMEpPA 3JIEMEHTa, HOMEPOB MEPUOA U TPYIIbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB JJIEMEHTOB M UX COEAVMHEHUM B MEPUOJAaX W Tpynmax B CBETE€ NPEACTABICHHUUN O
CTPOECHHUH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoanueckoro 3akoHa.

Buapl xuMuyeckux cBsi3ed M THUIBl KPUCTALIMYECKUX PEIIETOK. B3aMMOCBSA3b CTPOEHHSI U CBOMCTB
BEIIIECTB.

Knaccudukanus XuMHUYeCKUX PEaKIUil M0 pa3JIMYHbIM MPU3HAKAM (YHUCIO M COCTAB PEarupyrouux 1
00pa3yIoIMXCsl BEIIECTB; HAJM4ME TpaHHUIbI pasznena (a3; TerioBoi 3¢ (deKT; n3MeHeHHe CTeneHen
OKHCJICHHS aTOMOB; HCIIOJIb30BaHUE KaTajan3aTopa; HampaBieHue npoTekanus). CKopocTb XUMHUYECKUX
peakuuii u ¢GakTophl, BiHsIONKe Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKINI U CIIOCOOBI CMEIEHUS
XUMHYECKOIO PAaBHOBECHSI.

[IpocTeie u cnoxHbie BemiecTBa. MeTawibl 1 HeMeTasulbl. [ eHeTHdeckue psapl MeTalia, HeMeTawia u
nepexonHoro meramuia. OKCUIbl U THAPOKCHABI (OCHOBAHUS, KHCIOTHI, aM(OTEpHbIE THIPOKCHUIBI),
comu. Mx cocTaB, kiaccuukanms 1 o01e XUMHYECKIE CBOICTBA B CBETE TEOPHH ICKTPOTUTHYECKON
JUCCOLAAIINY.

Pe3epBHOe BpeMsA—6— 4. (BO3MOXHOE UCTIOJIb30BAHKE: POEKTHAS IEATEIbHOCTD — 34)



TEMATHUYECKOE ITNTAHUPOBAHHME

8 ki1acce

Neri/mt Ha3Banue Tembl Kon-so | Ilp.p. Kop.
4acoB
L. Beenenue 44aca
2. | ATOMBI XUMHYECKHUX JIEMEHTOB 9uacos 1
3. [IpocTsie BenecTBa 64yacoB 1
4. CoenuHeHns XUMUYECKUX 3JIEMEHTOB 144acoB 1
5. | V3meHeHus, NIpoUCXOosIIHE C BELLIECTBAMU 12 1
4acoB
6. [TpakTukym Nel 3 yaca 3
7. | PactBopenue. PacTtBopsl. CBOICTBa paCTBOPOB 3JIEKTPOJIUTOB 18 1
4acoB
8. | IIpaktukym Ne2 1 gac 1
9. Pezeps 3 yaca
70 4ugaca | 5 yacoB
Hroro: 4acoB
IpoexT: —XuMuueckuii aHaM3 MOYBHIl
9 knace
Ne Hazpanwue tembl Kom-so | IIp.p | Kp.p
n/n 4acoB
1. | Beegenne. O0mas  XapakTepHUCTUKA XUMUYECKUX DJIEMEHTOB U 129acoB 1
xumudeckux peakuit. [ICX0.
2. | Merasl 14 1
4acoB
3. | IIpaktuxkym Nel 2 Jaca 2
4. | Hemeramibl 25 1
4acoB
5. | Ilpaktuxym Ne2 34daca 3
6. | O6obuIeHNEe 3HAHUH IO XUMHH 32 KYPC OCHOBHOM IIKOJIBL. 10 1
4acoB
7. Peseps 6 yacoB
70 SyacoB | 4 yaca
Hroro: 4acoB
IpoekT: —OmnpeneneHre Ka4yecTBa BOJOMPOBOTHON BObII 2
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