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PABOYAA ITPOI'PAMMA 110 XUHMHH,
ITnanupyemoie pe3yiomamasl peanuzayuu RPOZPAmMMyl RO npeoMemy «Xumuay:

BeInyckHUK Hayuumca:

® OITMCHIBATH CBOMCTBA TBEP/IBIX, KUAKUX, TA3000pa3HBIX BEIECTB, BHICIISS UX CYIIECTBEHHBIC
MIPU3HAKH;

® XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO U CBOICTBAaM, yCTAaHABIMBATH IPUINHHO-
CJICJICTBEHHBIC CBSI3M MEK/Y JJAHHBIMHU XapaKTepHUCTUKAMHU BEIIECTBA;

® PAaCKPBIBATh CMBICII OCHOBHBIX XUMUYCCKUX TMOHATHIA: aTOM, MOJICKYJIa, XHMHYECKUAN JIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIICCTBO, BAJICHTHOCTh, MCIIOJIB3YsI 3HAKOBYIO CHUCTEMY XUMUU;

® 1300payKaTh COCTAB MPOCTEHINNX BEIISCTB C IIOMOIIBI0 XUMUYECKHX (POPMYI U CYIITHOCTh
XUMHYECKUX PEAKIUN C TIOMOIIBIO XUMUICCKIX YPAaBHECHUI;

® BEIYHCIIATh OTHOCUTEIIEHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacCChI BEIIIECTB, a TAK)KE MACCOBYIO JIOJTIO
XHUMHYECKOTO DJIEMEHTA B COCMHCHHUSIX;

® CPaBHUBATH 110 COCTABY OKCH/JIbI, OCHOBAHHUSI, KHCIIOTBI, COJIH;

® KJIACCU(UITUPOBATH OKCUIBI M OCHOBAHHMSI IO CBOMCTBAM, KUCJIOTHI U COJIM — IO COCTaBY;

® OITMCHIBATh COCTAB, CBOMCTBA M 3HAUCHUE (B MPHUPOJIC U IPAKTHUECKOH JICATSITHBHOCTH YeI0BEKa)
MIPOCTBIX BEIIECTB — KUCIOPOJIa ¥ BOJOPOJIA;

® [aBaTh CPABHUTEIHHYIO XapaKTEPUCTHKY XHMHUSCKHUX 3JICMECHTOB M BOXHEHIIINX COCAMHCHHUN
€CTECTBCHHBIX CEMEHCTB IIEJIOYHBIX METAJUIOB U TAJIOTEHOB;

® [10J1b30BaTHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XHMHUYSCKOH TTOCYI0H;

® [IPOBOJTUTH HECTIOKHBIC XUMHYECKHE OTBITHI M HAOJTIOICHHS 32 N3MEHEHUEM CBOWCTB BEIIECTB B
MpoIiecce NX MPEeBpaIIeHH; COOTI0IaTh TpaBuila TEXHUKH 0€30MacHOCTH MPHU MPOBEICHUN HAOTIOACHUN
Y OTIBITOB;

® pa3IMYaTh FKCIEPUMEHTATHHO KUCIOTHI U MICJIOYH, TIOJIb3YSICh HHIUKATOPAaMHU; 0CO3HATH
HEO0OXOUMOCTH COOIOICHUSI Mep 0€30TTaCHOCTH TTPU 0OpaIEeHNN ¢ KUCIOTaMH U IIEeJI0YaMHU.

BhINyCKHUK nomyyum 603M0HCHOCHb HAYYUMbCAL:

® 2PAMOMHO 0OPAAMBCS C BEULeCBAMU 8 NOBCEOHEBHOU IHCUHU,

® 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUI IKON02UYECKU OE30NACH020 N08eOeHUs 8
OKpydicaroweli NpupooHoll cpede;

® NOHUMAMb CMBIC U He0OXO00UMOCIb COON0OEHUS NPeONUCAHUL, NPEONacaemMblX 8 UHCIPYKYUSX NO
UCNONIL30BAHUIO IeKAPCME, CPedcma8 Oblmo8ou XUMUU U Op.;

® LCNONIL308aMb NPUOOPEmeHHble KIIOUegble KOMNEeMEeHMHOCMU NPU 8bINOJIHEHUU UCCTIe008AMENbCKUX
NPOEKmMo8 no U3y4eHuro c8olcma, cnoco608 NoIy4eHUs U pacno3HaA8aAHUs BeUeCms;

® PA38UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOJIb3YS CPeOCmEa YCMHO20 U NUCbMEHHO20
0buenUsl, nposaBIAMs 20MOBHOCHIb K YEANCEHUIO UHOU MOYKU 3PeHUsl NPpU 00CYIHCOeHUU Pe3)Ibmamos
8bINOIHEHHOU paOOmMbl;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmB8ax U XUMUYECKUX NPOYeCccax, KpUmudecku
OMHOCUMbCS K NCeBOOHAYUHOU UHDOpMayuu, Hed0OPOCO8eCMHOI peKiame, Kacarouelucs UCnoIb308aHUs
PA3TUYHBIX BEULeCTNS.

Iepuoauyeckuii 3aK0H 1 MepUOAMYECKAsi cMcTeMa Xxumu4iecknx 3jaemMenToB JI.U. MenaeseeBa.
Crtpoenue BemecTBa.

BrinyckHuk Hayyumces:

e KJIacCU(UIIUPOBATh XUMHUECKHE JIEMEHTHI Ha METaIlIbl, HEMETAJUIbI, DJIEMEHTHI, OKCUIBI U
TUAPOKCUIBI KOTOPBIX aM(DOTEPHBI, U HUHEPTHBIE AIIEMEHTHI (Ta3bl) IJ11 OCO3HAHUS BaKHOCTHU
YHOPSAAOYEHHOCTH HAyUYHbIX 3HAHUM;

® PaCKpBIBaTh CMBICH Neproandeckoro 3akona /(.M. Menneneesa;

® OIMCHIBATH U XapaKTePU30BaTh TAOIUYHYIO (HOPMY MEPUOAUYECKON CUCTEMbI XUMHUYECKUX
3JIEMEHTOB;

® XapaKTEPU30BaTh COCTAB ATOMHBIX SIZIEP U PACIPEACICHUE YUCIIA JIEKTPOHOB IO 3JIEKTPOHHBIM CIOSIM
aTOMOB XMMHYECKHUX JIEMEHTOB MaJIbIX IIEPUOJIOB MEPUOINYECKON CUCTEMBI, a TAKXKE KalUs U KaJlbLus,

® pa3auyaTh BUAbl XUMUYECKOW CBS3H: HOHHYIO, KOBAJIEHTHYIO IOJIIPHYIO, KOBAJICHTHYIO HEIOJISPHYIO
U METAJUIMYECKYIO;



® 1300pakaTh JIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaAHHBIX XMMUYECKHMHU CBS3SMHU Pa3HOTO BUJA;

® BBISIBJIATH 3aBUCHMOCTb CBOMCTB BEIIECTBA OT CTPOEHHUS €0 KPUCTAIIIMYECKON PELIETKH (MIOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METAJNTUYECKOM);

® XapaKTEepU30BaTh XUMHUECKHE DJIEMEHTHI U UX COCIMHEHMS HA OCHOBE IIOJIOKEHUS JJIEMEHTOB B
[IEPUOIUYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHUS UX ATOMOB;

® OIIMCHIBATH OCHOBHBIE MPEANOCBUIKY OTKpbITHUSA .M. MeHieneeBbIM IepruoIM4eCcKOro 3aKoHa U
MEPUOINYECKON CHUCTEMbl XUMHUECKUX 3JIEMEHTOB M MHOTO0OPa3HyI0 HAYYHYIO JIETEIbHOCTh YY€HOTO;

® XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYCHHE IIEPUOANIECKOrO 3aKOHA U
NIEPUOANYECKON CHCTEMBI XUMHUYeCcKuX ainemeHToB .M. Menneneesa;

® OCO3HABaTh HAYYHBIE OTKPBITHS KaK Pe3yabTaT JIUTEIbHBIX HAOIIOACHUH, ONIBITOB, HAYYHOU
IIOJIEMUKH, ITPEOIOJICHNUS TPYAHOCTEH U COMHEHHUH.

BBIITyCKHMK nOmy4um 603M0MCHOCIb HAYHUMbCAL:

® 0CO3HABAMb 3HAYEHUE MEeOPEeMUUECKUX ZHAHUL OISl NPAKMUYECKOU 0essmelbHOCMU 4eN06eKd;

® onucvlamb U3yueHHbvle 00bEKMbl KAK CUCEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHANU3A,

® NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCTEMbL XUMUYECKUX 2TIEMEHMO08 OJis
00vACHEHUs U NPe0BUOCHUS. CBOUICTNE KOHKPEMHbIX 8eUjeCmE,

® pazeueams UHGOPMAYUOHHYIO KOMNEMEHMHOCIb HOCPEOCMBOM Y2yONeHUs 3HAHUL 00 ucmopuu
CMAHOBNEHUS XUMUYECKOU HAYKU, ee OCHOBHbIX NOHAMUL, NePUOOULECKO20 3aKOHA KAK 0OHO20 U3
BAICHEUULUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ue XuMH4YECKHX peaKkmid.

BeinyckHuk Hayuumcs:

® OOBSICHATH CyTh XUMHUYECKUX MTPOIECCOB;

® Ha3bIBATh MTPU3HAKU U YCIIOBHUS NMPOTEKAHUS XUMHUSCKUX PEAKIIHA;

® YCTAaHABJIMBAThH MPUHAIKHOCTh XUMHUECKOW PEAKIINHU K ONPEIEIEHHOMY THITY IT0 OJTHOMY U3
KJIaCCU(UITMPOBAHHBIX MPU3HAKOB!

1) mo yuciy U COCTaBy UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKINH (PEaKIMU COSAUHEHUSI, PA3I0KEHHUS,
3aMenIeHus] 1 0OMEeHa);

2) 1O BBIJICJICHUIO WJIH MOTJIONIEHUIO TEIUIOTHI (Peakiuu IK30TEPMUUYECKUE U SHIOTEPMUUECKHE);

3) 1o U3MEHEHHUIO CTeNeHe OKUCICHUSI XUMUYECKUX AJIEMEHTOB (OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE
peaKkIum);

4) mo obpaTuMocTH Tporecca (peakiuu oopaTUMbIE 1 HEOOPATHMBIE);

® Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUYECKUX PEAKIUt;

® Ha3bIBaTh (DAKTOPBI, BIUSAIOIIME HA CMELIEHUE XUMUYECKOTO PaBHOBECHS,;

® COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLUAIIMH KHCIIOT, IIeJI0UeH, COJIei; MOIHbIE U
COKpaIlleHHbIE HOHHBIE YPaBHEHUS peakuii 0OMeHa; ypaBHEHUSI OKUCIUTEIBLHO - BOCCTAHOBUTEIbHBIX
pEeaKIuii;

® [IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKUX PEAKIHii 110 popMynaM / Ha3BaHUSIM MCXO/IHBIX BEIIECTB;
OTIPEIeNIATh UCXOAHbIE BEIleCTBa Mo (popmysiaM / Ha3BaHUSAM MPOAYKTOB PEaAKIINU;

® COCTABJISITh YPAaBHEHUS PEAKIIHi, COOTBETCTBYIOIIMX MOCIEA0BATEIBHOCTH («IIETIOYKE))
MpeBpAIEHUI HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

® BBISIBIIATH B MIPOIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUJETENBCTBYIOIINE O MPOTEKAaHNN XUMHUYECKOU
peaxiuu;

® FOTOBHUTH PACTBOPHI C ONPEAEICHHON MacCOBOM JI0J1el paCTBOPEHHOTO BEIECTBA;

® OTIPEETATh XapaKTep Cpe/ibl BOJHBIX PACTBOPOB KUCIIOT U LIEI0YEH M0 N3MEHEHHUIO OKPACKU
WHMKATOPOB;

® IPOBOIUTH KAUECTBEHHBIE PEaKIH, MOATBEPKIAIOIINE HATHUKe B BOJIHBIX PACTBOPAX BEIIECTB
OTJIeTIbHBIX KATHOHOB M aHHOHOB.

BBINYCKHUK nomyyum 603MONCHOCIb HAYYUMbCA:

® cOCMasasims MONEKYIAPHbIE U NOJIHbIE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHbIM YPAGHEHUAM,

® IPUBOOUMb NPUMEPBL PEaKyUll, NOOMBEPHCOAIOWUX CYUECTNBOBAHUE B3AUMOCEAZU MENHCOY OCHOBHBIMU
KAaccamu HeopeaHudeckux 6euecmae,



® POCHO3UPOBAMb Pe3YIbMAaAmbl 8030€UCMEUs] PA3IUYHBIX PAKMOPO8 HA CKOPOCb XUMUYECKOU
peakyuu;

® IPOCHO3UPOBAMYb PE3YbMAmbl 8030€UCMEUs PA3IUYHBIX PAKMOPOS8 HA CMeWeHUe XUMUYECKO20
pasHogecus.

MHoroo6pa3ue BelecTs.

BeInyckHUK Hayuumca:

® OIIPEICISITh MPUHAICKHOCTh HEOPTaHUIECKHUX BEIIECTB K OJTHOMY M3 M3YyYCHHBIX KJIACCOB/TPYIIIL:
METaJUTBI © HEMETAJLIBI, OKCHJIbI, OCHOBAHHUS, KHCIIOTBI, COJIH;

® COCTaBJISITH (POPMYIIBI BEIISCTB 110 MX HA3BAHUSM;

® OIIPEICIISITh BAJIGHTHOCTD U CTEIICHb OKUCIICHHS 3JICMECHTOB B BEIICCTBAX;

® COCTABJISITH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUH TI0 BAJICHTHOCTSIM M CTEIICHSIM OKHCIICHUS
JJIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TAOJHUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIeH;

® O0BSICHITH 3aKOHOMEPHOCTH H3MEHEHHS (PH3UIECKIX M XUMHUICCKUX CBOWCTB MTPOCTHIX BEIIECTB U UX
BBICIIIMX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO U TPETHETO MEPHOJIOB;

® Ha3bIBAaTh OOIINE XUMUICCKIE CBOMCTBA, XapaKTePHBIC JUISI TPYIIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX.

® Ha3bIBAaTh OOIINE XUMUIECCKIE CBOMCTBA, XapaKTePHBIC TS KAXKJIOTO Ki1acca BEIIECTB;

® IPUBOJIUTH IPUMEPHI PEAKITUH, TOATBEPIKIAIONUX XUMHUIESCKAE CBONCTBA HEOPraHUIECKIX BEIICCTB:
OKCHIOB, KHCJIOT, OCHOBAaHHMI M COJICH;

® OITPEJICIISITH BEIMIECTBO — OKUCIIUTENb W BEIECTBO — BOCCTAHOBHUTEIb B OKHCIUTEIIBHO —
BOCCTaHOBHUTEJIHHBIX PEAKITUAX;

® COCTaBJISITh ANEKTPOHHBIN OaJIaHC M0 MPEUI0KEHHBIM CXEMaM PeaKIItii;

® [IPOBOJTUTH JIAOOPATOPHBIE OIIBITHI, TIOTBEPKAAFOIINE XUMHIECKHAE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB;

® [IPOBOIUTH JIAOOPATOPHBIE OIBITHI IO MOJYYEHUIO U COOMpPaHNI0 ra3000pa3HbIX BEIIECTB: BOJIOPOAA,
KHCIIOPO/1a, YIIIEKUCIIOTO ra3a, aMMHUaKa; COCTaBISATh YPABHEHHSI COOTBETCTBYIOUINX PEAKIIHIA.

BbINyCKHUK TOTYYUT 803MOHNCHOCHb HAYUUMBCAL:

* 2PAMOMHO 00OPAWAMBCSL C BeUieCMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOX0OUMOCIb COONIO0EHUSI NPABUIL IKONOSUYECKU DE30NACHO20 N0BeOeHUs 8
OKpYdicaroweli NpupooHoll cpede;

* NOHUMAMb CMBLCIL U HEOOX0OUMOCHb COONIIOOEHUsL NPEONUCAHUL, NPEedacaeMblX 8 UHCMPYKYUSX NO
UCNOIb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNONIL308AMb NPUOOPEMEHHbIE KNII0Ueable KOMNeMEeHMHOCMU NPU 8bINOJIHEHUU UCCIe008AMENbCKUX
NPOEKmMo8 no U3y4eHuio ceolcma, cnoco608 NoIy4eHus U pacno3HaABAHUS BEU4eCE;

* PazeuBamb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNOIb3YS CPEOCEd YCMHOU U NUCbMEHHOU
KOMMYHUKAYUU npyu pabome ¢ mexcmamu y4eOHuKa u 0OnoIHUMeNbHOU TUmepamypotl, CHpagoYHblMU
maoauyamu, nposAIsims 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEeHUS. NPU 00CYHCOeHUU Pe3VTbmamos
8bINOIHEHHOU PAOOMbl;

* 00BEeKMUBHO OYEHUBAMb UHPDOPMAYUIO O BeU4eCNBAX U XUMULECKUX NPOYeccax, KpUmuyecKu
OMHOCUMbCS K NCeBOOHAYUHOU UHDOpMayuu, Hed0OPOCOBECMHOU peKiame, KAcarowelcss UCHONb308aHUsL
PA3TUYHBIX 8EULeCT8.

* 0CO3HABAMb 3HAYUEHUE MeOPeMUYecKUX 3HaHULl 0Jisl NPAKMU4ecKol 0essmelbHOCU 4el08eKd;

* ONUCHIBAMb U3YYEHHBIE 00BLEKMbl KAK CUCTNEeMbl, NPUMEHSS JI02UKY CUCTNEMHO20 AHAIU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCAX NEPUOOUYECKOU CUCTEMbL XUMUYECKUX 21IeMeHMO8 OJis
00bACHeHUsL U NPEOBUOEHUSL CBOUCME KOHKPEMHbIX 8eUleCme;

* Pazeueamv UHHOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMBOM YelyOileHus: 3HaHULl 00 ucmopuu
CMAHOBIIeHUSL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOUUECKO20 3AKOHA KAK 0OHO20 U3
BANCHEUUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U TMEXHUKU.

* COCMAasasAms MOJIEKYIAPHbLE U NOJHbIE UOHHbIE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM YPABHEHUAM,

* IPUBOOUMb NPUMEPLI PeaKYUll, NOOMBEPAHCOAIOWUX CYUWECBOBAHUE B3AUMOCEAZU MEHCO) OCHOBHBIMU
KAACCAMU HEOP2AHUYECKUX 8eUjeCmE;

* IPOCHO3UPOBAM Pe3YIbMAambl 8030€UCMBUsL PA3TUYHBIX (PAKMOPOE HA UZMEHEeHUe CKOPOCmU
XUMUYECKOU pearyuu;



* IPOCHO3UPOBAT PE3YIbMAaNmbl 6030€UCMBUsL PA3TUYHBIX PAKMOPOE HA CMeujeHue XUMUYECKO20
pasHosecus.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eujecms Ha OCHO8E UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBATL CNOCOOHOCMb eUjeCmB8a NPOsGIAMb OKUCIUMENbHbLE UTU B0CCAHOBUMENbHbIE
CBOUICMBA € YUEMOM cmeneHel OKUCIeHUsl dNEeMEHMO8, 8X00SUWUX 8 e20 COCMA8;

* BbIABIAMb CYUECMBOBANHUE 2EHEMUYECKOU 83AUMOCBA3U MeNCOY 8eUeCmBamu 6 paody: Npocmoe
seujecmeo — OKCUO — 2UOPOKCUO — COTIb,

* OP2aHU306b16AMb, NPOBOOUMD YUEHUYECKUE NPOEKMbl NO UCCIE008AHUIO CEOUCME 8eUeCmE8, UMEIOUUX
8adICHOE NPAKMUYECKOe 3HAYEHUe.

Ilhanupyemoie pezyrvmamot peanuzayuu npozpammot «Popmuposanue YYJ/I» cpedcmeamu
npeomema Xxumuu:
JINYHOCTHBIE yHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUs

B pamkax leHHOCTHOI0 H IMOLMOHAJIBLHOI0 KOMIIOHEHTOB OyIyT COPMUPOBAHBI:

* FpaKJAaHCKUI NaTpUOTU3M, JI000Bb K PoiiiHE, 4yBCTBO TOPIOCTH 3a CBOIO CTPaHY;

* YBOKEHUE K UCTOPUH, KYJIbTYPHBIM U UICTOPUYECKIM TTaMITHUKAM;

* SMOIIMOHAIBHO MOJIOKUTEIHFHOE MPUHSITHE CBOCH STHUYECKON UICHTUYHOCTH;

* YBOKEHUE K IPYTUM HapoaaMm Poccun v Mupa U IpUHATHE UX, MEKITHUYECKAsI TOJIEPAHTHOCTD,
TOTOBHOCTbH K PaBHOIIPABHOMY COTPYJIHUYECTBY;

* YBa)KEHHE K JINYHOCTHU U €€ JOCTOMHCTBY, T0OPOKENaTeIbHOE OTHOLIEHUE K OKPYKAIOLIUM,
HETEePIUMOCTH K JIIOOBIM BHJaM HACHJIHS M TOTOBHOCTH MIPOTHUBOCTOSITH HIM;

* YBa)KEHHE K IIECHHOCTSIM CEMbH, JTF000Bb K MPUPOJIE, IPU3HAHUE LIEHHOCTH 3I0POBBS, CBOETO U APYrUX
JIFOJIeH, OMTUMU3M B BOCTIPHSITHH MHUDPA;

* IOTPEOHOCTH B CAMOBBIPAKEHUHU U CaMOpEAIN3allu1, COLIMaIbHOM MTPU3HAHNH;

* MIO3UTHBHAs MOpaJIbHasi CAMOOIIEHKA U MOpaJIbHbIE UyBCTBA — YYBCTBO T'OPJIOCTHU IMPH CIIETOBAHUU
MOpaJbHBIM HOpMaM, MepekKUBaHUE CThIIa U BUHBI IIPU UX HAPYIICHUH.

B pamkax nesiTeIbHOCTHOTO (IIOBEIEHYECKOT0) KOMIIOHEHTa OynyT ChOPMHUPOBAHBI:

* TOTOBHOCTb U CIIOCOOHOCTH K YYaCcTHIO B IIKOJLHOM CaMOYIPaBJIECHUH B Tpe/iesiax BO3PACTHBIX
KOMITETEHIINH (eKYypCTBO B IIKOJIE U KJIACCE, YUACTUE B AETCKUX M MOJIOJAEKHBIX 0OIECTBEHHBIX
OpraHu3aIMsaX, MKOJbHBIX U BHEIIKOJIbHBIX MEPOIIPUATHSIX);

* TOTOBHOCTH M CIIOCOOHOCTH K BBITIOJHEHUIO HOPM U TPeOOBaHMIl IIKOIBHOM KU3HH, MTPaB U
00s13aHHOCTEHN YUCHUKA,

* YMEHHE BECTH JUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOIICHHUH U B3aMMHOTO YBaXKEHUS U MPUHATHUS;
yMEHHE KOHCTPYKTUBHO pa3peuiaTb KOH(PIUKTHI;

* TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJIHEHHIO MOPAIbHBIX HOPM B OTHOIIIEHUH B3POCIBIX U CBEPCTHUKOB B
IKOJIE, I0Ma, BO BHEYYEOHBIX BUIAX JESTEIbHOCTH;

* IOTPEOHOCTH B yYaCTHH B OOIIECTBEHHOM KU3HU OIMKANILIEro COLMaibHOTO OKPYKEHHUS,
0OLIECTBEHHO MOJIC3HOH 1eATEIbHOCTH;

* YMEHHE CTPOUTD KU3HEHHBIC TUIAHBI C YUETOM KOHKPETHBIX COIIMAIEHO-UCTOPUYECKUX, TOJTUTHIECKIX
Y DKOHOMUYECKHUX YCIIOBUM;

* YCTOMYMBBIN [M03HABATEIBHBIN HHTEPEC U CTAHOBIEHUE CMBICI000pa3yomel QyHKIuu
M03HABATEILHOTO MOTHBA,

* TOTOBHOCTb K BBIOOPY IIpO(UIBLHOTO 00pa3oBaHusl.

Buinyckuux nonyuum 603moicHocms 01 hopmMuposanusi:

* BbIPAICEHHOU YCMOUYUBOU YYeOHO-NO3ZHABAMENbHOU MOMUBAYUL U UHMEPECd K YHeHUIO;

* 20MOBHOCMU K CAMO0OPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eK8aAMHOL NO3UMUBHOL CAMOOYEeHKU U H-KoHyenyuu,

* KOMNEmMeHMHOCMU 8 Pealu3ayull OCHO8 2pANCOAHCKOU UOEHMUYHOCMU 8 NOCMYNKAX U
oesmenbHOCU,

* MOPANIbHO20 CO3HAHUS HA KOHBEHYUOHAILHOM YPOBHE, CNOCOOHOCIU K PeUleHUI0 MOPATbHbIX OULEMM
Ha OCHOBe Y4éma no3uyuil Y4acmHuKo8 OUleMMbl, OPUEHMAYUYU HA UX MOMUBbL U YYECMBA, YCIMOUUUBOE
cnedosanue 8 N0GeOeHUU MOPAILHBIM HOPMAM U IMUYECKUM MPeDbOBAHUAM,

* SMNAMUU KaK 0OCO3HAHHO20 NOHUMAHUSL U CONEPENCUBAHUS YYECMBAM OPY2UX, BbIPAHCAIOUIENICS 8
NOCMYNKAX, HANPABIEHHbIX HA NOMOWb U 0becnedeHue O1a2oNnonyYusl.




PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe AeilicTBUS

BeInyckHUK Hay4duTes:

* [[eJICTIOJIaraHuI0, BKITF0YAs TIOCTAHOBKY HOBBIX IIeliei, IpeoOpa3oBaHue MPAKTUICCKON 3a/1a4H B
M03HABATENBHYIO;

* CaMOCTOSATEIHFHO aHATM3UPOBATH YCIOBHS JOCTHKEHHUS IIETTH HA OCHOBE YU€Ta BBIJICTICHHBIX YUUTEIEM
OPHEHTHUPOB JICUCTBHS B HOBOM Y4€OHOM MAaTepHaJe;

* IJITAHUPOBATH ITYTH JIOCTHKCHHSI LIETICH;

* YCTaHABIIMBATH IEJICBBIC IPHOPHUTETHI,

* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIISATH UM;

* IPUHUMATh PEIICHUS B MIPOOJIEMHON CHTYallMd HA OCHOBE TIEPETOBOPOB;

* OCYIIECTBJIATh KOHCTATHUPYIOIIHHA U TIPEIBOCXUIIAOIINA KOHTPOJIb 10 PE3YJIbTATY H 110 CIIOCO0Y
NCWCTBYS; aKTyaIbHBIA KOHTPOJIh HA YPOBHE MPOW3BOJILHOTO BHUMAHWS,;

* aJICKBATHO CAMOCTOSITEIILHO OT[CHUBATH NMPABUIBHOCTH BBITTOJIHCHUS JCHCTBHSI 1 BHOCUTHh HEOOXOIUMBIC
KOPPEKTHUBHI B UCTIOJTHEHHE KaK B KOHIIC ICHCTBUS, TaK ¥ IO X0y €r0 pealli3allvH;

* OCHOBAM IPOTHO3UPOBAHUS KaK MPEJABUICHUS OYAYIINX COOBITHIA U pa3BUTHSI IpoIIecca.

Buinycknux nonyuum 803mMoxicHoCmb HAYUUMBCAL:

* CaMOCMOSIMeENbHO CMAsUmMb HOBbLE YYeOHble yeau U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 8PEMEHHO 2l nepCneKmuee;

* NpU NIAHUPOBAHUU OOCMUNCEHUS Yenell CaMOCMOAMENbHO, NOJIHO U A0eK8AMHO YUUmbleamsy yCl08Us U
cpeocmea ux O0CMUNCeHUsl,

* gbIOEISIMb AlbMEPHAMUBHBIE CHOCOObI 00CMUNCEHUS Yeau U 8blOUupamsv Hauboiee d¢hghexmusbiil
cnocob;

* OCHOBAM camope2ynayuu 8 y4eOHOoll U NO3HABAMENbHOU 0esimeNbHOCIU 8 hOpMe 0CO3ZHAHHO20
VIPABIeHUs. CBOUM NOBEOEHUEM U 0esiMeNbHOCIbIO, HANPABIeHHOU Ha 00CMUdCEHUEe NOCIABLEeHHbIX Yenell,

* ocywecmansims NO3HABAMENLHYIO pehleKCUio 8 OMHOULeHUU OetiCMBULL NO PeuleHU0 Y4eOHbIX U
NO3HABAMENbHBIX 3A0aY,

* A0eK8amMHO OYeHUBaAMb 00LEKMUBHYI0 MPYOHOCMb KAK Mepy Qakmuiecko2o uiu npeononazaemozo
pacxooa pecypcos Ha peuteHue 3a0ayil;

* A0eK8AMHO OYEHUBAMb C8OU BOZMONCHOCHU OOCMUNCEHUS YellU ONPeOesiéHHOLL CIOHCHOCMU 8
PA3TUYHBIX Chepax camocmosmenbHOU 0esimeIbHOCU,

* OCHOBAM camope2yayuy IMOYUOHATbHBIX COCMOAHULL

* npuna2amo 80J1e8vle YCUIUL U NPeo0oae8amb MPYOHOCMU U NPENSMCMEUs Ha NYMU 00CMUNCEHUS
yenel.

KomMMyHMKaTUBHbIE YHHUBeEpPCaJbHbIE y4eOHble e CTBUSA

BhInyckHUK Hay4YUTCS:

* YUUTBHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAMHAIIMY PA3IMYHBIX TO3UIHI B COTPYAHUYECTBE;

* (opmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIUI0, ApTYMEHTHPOBATh U KOOPAUHUPOBATSH €€ C
MO3UIUSAMU TApTHEPOB B COTPYTHNUUECTBE MIPH BHIPAOOTKE OOIIETO PEIIeHUs B COBMECTHOM JIEATEIbHOCTH;

* YCTaHaBIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUs, IPEkKIEC YeM IPUHUMATD PELICHUS U JIeNaTh
BBIOOD;

* APryMEHTHPOBATh CBOIO TOUKY 3pEHUS], CIIOPUTh U OTCTAUBATh CBOIO MO3UIIMIO HE BPaKICOHBIM ISt
OTIOHEHTOB 00pa3oMm;

* 33/1aBaTh BOIMPOCHI, HEOOXOIUMBIE Il OpraHU3aIMH COOCTBEHHOM IEATEIHbHOCTH U COTPYIHUYECTBA C
MapTHEPOM;

* OCYIIECTBJIATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIITH;

* aJICKBaTHO MCTOJb30BaTh pPeUb IS MIAHUPOBAHUS U PETYISAILIUN CBOEH EATEIbHOCTH;

* aJIEKBATHO MCIOJIb30BaTh PEUYEBBIE CPEACTBA TS PEIICHHs PA3TUYHBIX KOMMYHUKATUBHBIX 33/1a4;
BIIIETh YCTHON M MMCbMEHHOM pedbl0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OPraHU30BBIBATh U MJIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTETIEM U CBEPCTHUKAMU, OTIPEACTISTh
e 1 QYHKIIUU YI9aCTHUKOB, CIIOCOOBI B3aMMOJICHCTBYS; INIAHUPOBATE OOIIHE CITOCOOBI pabOoTHI;

* OCYIIECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY NEeHCTBUI MapTHEPA, yMETh yOEKIaTh;



* paboTaTh B rpyIie — yCTaHaBIMBaTh paboune OTHOIICHHUS, 3()(HEKTUBHO COTPYAHUYATH U
CIOCOOCTBOBATH MTPOYKTUBHON KOOTIEPAINH;, UHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aUMO/JICHCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMU;

* OCHOBaM KOMMYHHKATHBHOU pedIeKcuu;

* HCTIOJIb30BATh a/IEKBATHBIE SI3BIKOBHIE CPEJCTBA Il OTOOPAYKEHHsI CBOMX YyBCTB, MBICIIEH, MOTHBOB U
noTpeOHOCTEH;

* 0TOOpaxkath B peun (onucanue, 00bsICHEHNE) COJIEpKAHUE COBEPILIAEMBIX IEHCTBUM Kak B (hopme
I'POMKOH COLMATTM3MPOBAHHOMN peyH, Tak U B (OpMe BHYTPEHHEH peyn.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

* YYuUmMsi8amsv U KOOPOUHUPOBAMb OMIIUYHBLE O COOCMBEEHHOU NO3UYULU OPY2UX JIH00el 8
compyoHuyecmee,

* YUUMBIGAMb PA3Hble MHEHUS U UHMepechl U 000CHOBbIBAMb COOCMEEHHYIO NO3UYUIO,

* NOHUMAMb OMHOCUMENbHOCMb MHEHUL U NOOX0008 K peuleHUuIo npoo.iembi,

* NPOOYKMUBHO pA3peulams KOHGIUKMbL HA OCHO8e Y4EMA UHMePecos U NO3UYULL 8ceX YUACMHUKOS,
NOUCKA U OYEHKU AIbMEPHAMUBHBIX CNOCOD08 pazpeuietiust KOHQBAUKMO8, 00208aApUEAMbCI U NPUXOOUMb K
obujemy peueHuIo 8 COBMeCcmHolU 0estmeIbHOCMU, 8 MOM YUCTIe 8 CUMYAYUU CIMOJIKHOBEHUSL UHIMEPECO8;

* Opams Ha cebs UHUYUAMUBY 8 OP2AHU3AYUU COBMECTHO20 0eliCmBUs (0e1080e TUOEPCME0),

* 0KA3b186aMb NOOOEPIHCKY U COOelicmEUe mem, OMm KO20 3a8UCUM OOCMUNCEHUE Yeal 8 COBMEeCMHOU
oeamenbHOCmU,

* 0CYUeCmasims KOMMYHUKAMUBHYIO PeeKCUI0 KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHbIX Oeticmeutl U
oelicmeutl napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOTHO Nepedasams NapmHéepy
He0OX00UMY10 UHGOpMayUo Kak opuenmup 0 HOCMPOeHUs 0eUcmeust;

* gCMynamo 8 OUAI02, A MAKIHCe YYaACcmeo8amsv 8 KOIIEKMUBHOM 00CYHCOeHUU npoobiem, yuacmeosams 8
OUCKYCCUU U AP2YMEHMUPOBANb C8010 NO3UYUIO, 81A0EMb MOHOLO2UYEeCKOU U OUAN02UYeCKOU opmamu
peuu 8 COOMEemcmauU ¢ pammamudecKumMu U CUHMAaKCU4eCKUMU HOpMAMU POOHO20 A3bIKA,

* C1€008AMb MOPANbHO-IMUYECKUM U NCUXOTOSUYECKUM NPUHYUNAM 0OWeHUs U COMPYOHUYeCcmea Ha
OCHOB€ YBANCUMENbHO20 OMHOUEHUS K NAPMHEPAM, BHUMAHUSL K TUYHOCMU OPY2020, A0eK8AMHO20
MEANCTUYHOCMHO20 BOCHPUSMUSL, 20MOBHOCIU A0EKBAMHO Peazupo8ams Ha HyHcObl OpYeUX, 8 HaCMHOCMU
0Ka3b18AMb NOMOUb U IMOYUOHATLHYIO NOOOEPIAHCKY NAPMHEPAM 8 npoyecce 00CMUdICeHUs ooujell yeau
CO8MECMHOU 0esIMeNbHOCU,

* ycmpaugsamo 3¢ pexmusHvle 2pynnosvie 00CyHcoeHus u 0becneyusams 0OMeH 3HAHUAMU MeHCOY
uneHamu epynnwl OJis NPUHAMUSL P DEKMUBHBIX COBMECTNHBIX PeUeHULL,

* 8 COBMECMHOU 0esMeNbHOCU YEMKO (YOPMYTUPOBAMb Yellu 2PYNNbL U NO3BONAMb €€ YYACMHUKAM
nposIAMb COOCMBEHHYIO IHEP2UIO O OOCMUNCEHUS IMUX YeTlell.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

BoinmyckHUK Hay4YUTCS:

* OCHOBaM peau3aliy MPOEeKTHO-UCCIIEI0BATEIbCKOM NeATeIbHOCTH;

* IPOBOJUTH HAOIIOICHNE U IKCIIEPUMEHT TOJT PyKOBOJICTBOM YUHUTEJIS;

* OCYIIECTBJIATH PaCIIMPEHHBIN MOUCK HH(OPMALIMHU C UCTIONH30BAHUEM PECYPCOB OMOIUOTEK U
Hutepnera;

* cO3/IaBaTh ¥ MPeoOpa3oBbIBATH MOJIETH U CXEMBbI JIJISl PEIIeHUs 3a/1a4;

* OCYIIECTBJIATH BBIOOP Hanboee 3PPEeKTUBHBIX CIOCOO0OB pelIeHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUK;

* TaBaTh OTpE/ICTICHIE MOHATHUSIM;

* YCTaHaBIIMBATh MPUUUHHO-CIIEICTBEHHBIE CBSI3U;

* OCYIIECTBIIATH JJOTUYECKYIO OTIEPALINIO YCTAHOBJICHHS POJIOBUAOBBIX OTHOILIIEHUH, OTpaHUYCHUE
MOHSATHS;

* 0000111aTh TOHSTHUSI — OCYIIECTBISATH JOTHYECKYIO OTIEPAINIO TIEpeXxo/ia OT BUAOBHIX IPU3HAKOB K
POIOBOMY MOHSITHIO, OT MOHSTHS C MEHBIIINM 00bEMOM K MOHATHUIO C O0IBIINM 00BEMOM;

* OCYIIECTBIIATH CPABHEHHUE, CEPUALINIO U KITACCU(PUKAIIUIO, CAMOCTOSTEILHO BBIOMPAst OCHOBAHUSI U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OTepallnii;

* CTPOUTH KIACCU(PHUKAIUIO HA OCHOBE IUXOTOMHUYECKOTO JieNieHus (Ha OCHOBE OTPHUIIAHUS);

* CTPOUTH JIOTHUECKOE PACCyXACHUE, BKIIIOYAIOIIee YCTAaHOBIICHNE MPUIMHHO-CIIEICTBEHHBIX CBSI3EH;

* OOBSICHSTD SIBIICHUS, MIPOIIECCHI, CBSI3U M OTHOIIEHHUS, BBISBIISIEMbIEC B XO/I€ HCCIIET0BAHNUS;



* OCHOBaM 03HAKOMHTEJIBHOTO, U3yUarOIero, yCBAaUBAIOIIECTO U MOMCKOBOTO YTCHHUS;

¢ CTPYKTYpHUPOBATh TCKCTHI, BKIIOYad YMCHHUEC BBIACIIATH I'NIABHOC U BTOPOCTCIICHHOC, INIABHYIO UACHO
TCKCTA, BBICTPAUBATH MMOCICA0BATCIBHOCTD OIIMCBIBACMBIX CO6BITHﬁ;

* paboTtath ¢ MeTagopamMu — MOHUMATh TIEPEHOCHBII CMBICI BHIPAKEHHUHN, IOHUMATh U YIIOTPEOIATH
000pPOTHI peuH, MOCTPOCHHBIE HA CKPBITOM YIIOJO00ICHUH, 00pa3HOM COJIMKEHHUH CIIOB.

Buinyckruk noayyum 03mModCHOCHb HAYHUMbCSL.

* OCHOBAM pepeKCUBHO2O YmeHUsl,

* cmasums npooLeMy, apeyMeHmupo8amsy eé akmyaibHOCb,

* CAMOCMOSIMENbHO NPOBOOUN UCCI008AHUE HA OCHOBE NPUMEHEHUsL Memo008 HAOMIO0eHUs U
IKCNEpUMeHma;

* 8bI0GUSAMb 2UNOME3bL O CEA3SX U 3AKOHOMEPHOCIAX CODbIMULL, NPOYECCO8, OOBEKMOB,

* OP2aHU308bI6ANb UCCTICO08AHUE C YETbIO NPOGEPKU SUNOME3,

* 0enamb YMO3AKIOUeHUS (UHOYKMUBHOE U NO AHANO2UU) U 8b1600bL HA OCHOBE APYMEHMAYU.

Ilnanupyemoie pe3yabmantvl peaiuzayuy npozpammovl no npeomemy «Xumusny 8 knacc

Bocomuknaccnuk nayyumces:

* OTKUCHIBATh CBOMCTBA TBEP/IBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHBIC
MPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA M0 COCTaBY, CTPOECHUIO U CBOMCTBAM, YCTaHABIIMBATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U MEXKY TAHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

* PaCKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX MTOHATHI «aTOM», «MOJIEKYJIa», «XUMUYECKHUI DIIEMEHT,
«IPOCTOE BEUIECTBOY, «CIOKHOE BEMIECTBOY, «BAJEHTHOCTD), UCIOJb3ys 3HAKOBYIO CUCTEMY XUMUH;

* 1300paxkaTh COCTaB MPOCTEUIITUX BEIMIECTB C TIOMOIIBI0 XUMUYECKUX (OPMYI B CYIITHOCTh XUMHUYECKIX
peakIMii C TOMOIIBI0 XUMUYECKUX YPAaBHEHMIA;

* BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB, & TAK)KE MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUSX ISl OLIEHKH MX MPAKTUYECKON 3HAUMMOCTH;

* CPAaBHUBATH 10 COCTABY OKCHUIbI, OCHOBAHUS, KUCIOTHI, COJIH;

* KJITacCU(UITUPOBATH OKCUIBI K OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIU TI0 COCTaBY;

* IT0JIL30BATHCS JIAOOPATOPHBIM 0OOPYTIOBAHUEM M XUMUUYECKOU TTOCYI0H;

* MPOBOJNTH HECIIOKHBIE XUMUYECKHUE OTBITHI U HAOJIOICHUSI 32 U3MEHEHUSMH CBOWCTB BEIIECTB B
MpoIriecce X MpeBpalieHuii; coOI0IaTh TpaBuiIa TEXHUKH 0€30TIaCHOCTH MPU ITPOBEICHUH HAOIIOACHUN 1
OIIBITOB;

* pa3auyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IMIEI0YH, MOJIb3YSICh MHANKATOPAMH; OCO3HABATh
HEOOXOIUMOCTh COOJIIOICHUS Mep 0€30TIaCHOCTH MTPU OOpAIICHUH C KUCIOTAMH M IIEJI0YaMHU.

* pacKphIBaTh CMBICH nieproandeckoro 3akona J[. . Menpeneena;

* ONKMCHIBATh U XapaKTEPU30BaTh TAOJIUUHYIO (HOPMY MEPHUOIUIECCKON CHCTEMbI XUMHUYECKUX 3JIEMECHTOB;

* XapaKTEpPU30BaTh COCTAB ATOMHBIX SIZIEP U PACHPEICICHHUE YK CIIA JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM
aTOMOB XMMHYECKHUX AJIEMEHTOB MaJIbIX EPUOJIOB MEPUOIUUECKON CUCTEMBI, a TAKKE KAJIUS U KaJIbLIUS;

* pa3yinyaTh BUJIbl XUMHYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U
METAJUTMYECKYIO;

* U300paXkaTh NMEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00pa30BaHHBIX XUMHUYECKUMHU CBSI3SIMU PA3HOTO
BUJIA;

* BBISIBJISITH 3aBUCUMOCThH CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAIIIMYECKUX PEUIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTEPU30BaTh XUMUYECKUE DJIEMEHTBI U UX COCIMHEHUS HA OCHOBE I0JIOKEHHUS DJIEMEHTOB B
MEePUOTUIECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS X aTOMOB;

* XapaKTEPU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE NIEPUOJUYECKOIO 3aKOHA U IEPUOAUYECKOU
CHCTE€MBI XUMHYECKUX 351eMeHTOB JI. 1. MeHneneena;

* O0BSICHATH CYTh XMMHYECKUX MPOIECCOB U UX MPUHIIMIHATIHLHOE OTIUYHE OT (PU3NUECKHUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBHS MTPOTEKAHUS XUMUUECKUX PEAKLIHIA;

* YCTaHABJIMBATh MPUHAMIECKHOCTh XUMHUUYECKOU PEAKIIUU K ONPEICIEHHOMY THUITY 110 OJHOMY U3
KIIaCCU(UKAITMOHHBIX MPU3HAKOB: 1) MO YHCITy U COCTaBY UCXOJHBIX BEIIECTB U MPOJAYKTOB PEaKIIUU
(peakuuu coeMHEHUs, pa3NIOKEHUs, 3aMEIIeHHs 1 0OMEHa); 2) 1O BBIJICICHUIO WITU TOTJIOIICHUIO
TEIUTOTHI (PEAKIMK SK30TEPMUYECKHE U YHIOTEPMUIECKHE); 3) M0 H3MEHEHHIO CTETIeHEH OKUCIICHUS



XUMHYECKUX JIEMEHTOB (PEaKIINi OKUCIUTEIEHO-BOCCTAHOBUTENBHBIC); 4) TI0O 00paTHMOCTH TpoIiecca
(peakuuu obpaTHMbIe M1 HEOOPATUMBIE);

* POTHO3UPOBATH MPOAYKTHI XUMUYECKHX PEAKIIHH 110 (opMyaamM/Ha3BaHHUSIM UCXOTHBIX BEIICCTB;
OTIPEJICIIATh UCXOAHBIE BEIIeCcTBa 1Mo (popMysiaM/Ha3BaHUSIM MTPOIYKTOB PEAKIIUH; * COCTABIIATH YPaBHEHUS
peaxkuuii, COOTBETCTBYIOLINX MOCIIEI0BATEIBHOCTH («LEMOUYKE») IPEBPALLEHUI HEOPTAHUYECKUX BELLIECTB
Pa3IUYHBIX KIIACCOB;

* BBISIBIIATH B IIPOIIECCE IKCIIEPUMEHTA MTPU3HAKH, CBUICTEIHCTBYIONINE O MMPOTEKAHUNA XUMHUYECKOM
peaxIuu;

* [IPAUTOTOBIIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM JOJIEH PAaCTBOPEHHOIO BEILIECTBA;

* OIIPENICISITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT M MIEIOYCH 110 H3MECHEHHIO OKPACKU
WHKATOPOB;

* POBOJIUTH KAYECTBEHHBIC PEaKIINH, MOATBEPKAAIONINE HATMINE B BOJHBIX PACTBOPAX BEIIECTB
OTJICITbHBIX HOHOB

* OIIPENIEISITh MPUHAIICKHOCTh HEOPTaHUIECKHUX BEIIECTB K OJHOMY M3 H3yYCHHBIX KJIACCOB/TPYIIIT:
METaJUTBI ¥ HEMETAJIIBI, OKCHJIBI, OCHOBAHHUS, KHCIIOTBI, COJIH;

* COCTABJISITH (POPMYIIBI BEIIECTB 110 X HA3BAHUSM;

* OIIPEJIEISITh BAJIGHTHOCTh U CTEIIEHb OKUCIICHHUS JIEMEHTOB B BEIIECTBAX;

* COCTABIISITH (POPMYIIBI HEOPTAHUICCKUX COCTMHEHUH TI0 BAJICHTHOCTSIM M CTEIICHSM OKHCIICHUS
JJIEMEHTOB, a TAaK)Ke 3apsiaM MOHOB, yKa3aHHBIM B TAOJIUIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAHU U COJICH;

* 00BSICHIATH 3aKOHOMEPHOCTH H3MCHEHHSI (DHU3UIECKUX U XMMHYECKUX CBOMCTB MPOCTHIX BEIICCTB
(METaJIOB M HEMETAJUIOB) M X BBICITUX OKCHIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO B TPETHETO
TIEPHO/IOB;

* Ha3bIBaTh OOIINE XUMUICCKHE CBOWCTBA, XapaKTePHBIC JUTSI TPYII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIMEC XUMHUYECKHE CBOMCTBA, XapaKTepPHBIC I KaXKJOT0 U3 KJIIACCOB HEOPTraHUIECKIX
BEIECTB: KUCJIOT, OCHOBaHUM, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKIINIi, MOATBEPKAAIOIIUX XUMHUECKHE CBONCTBA HEOPraHUYECKUX BEUIECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHMH M COJICH;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKAAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

Bocbmurnacchuk nonyuum 603mMoiuCHOCIb HAYUUMBCA

* 2PAMOMHO 00OPAYAMBCSL C BeUjeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIO0EHUS NPABUIL IKONO2UYECKU OE30NACHO20 N08eOeHUs 8
OKpydicaroweli NpupooHoll cpede;

* NOHUMAMb CMBLCTL U HEOOX0OUMOCMb COONIIO0EHUS NPEONUCAHUU, NPeOaacaeMblX 8 UHCMPYKYUSX NO
UCNOIb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNONIL308AMb NPUOOPEMEHHbIE KNI0Uegble KOMNEMEeHMHOCMU NPU 8bINOJIHEHUU UCCTIe008AMENbCKUX
NPOEKmo8 no U3y4eHuro c8olcma, cnoco608 NoIyUeHus U pacno3HaABAHUS BeUleCmE;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YSL CPeOCmEa YCMHOU U NUCbMEHHOU
KOMMYHUKAYUU npyu pabome ¢ mexcmamu y4eOHUKa u 0ONnoIHUMeNbHOU TUmMepamypotl, CHpagoYHblMU
maoauyamu, nposAeIsims 20MOSHOCMb K YBANCEHUI0 UHOU MOYKU 3PeHUs. NPU 00CYIHCOeHUU Pe3)IbImMamos
8bINOIHEHHOU PAOOMbl;

* 00bEKMUBHO OYEHUBAMb UHPDOPMAYUIO O BeU4ECNBAX U XUMULECKUX NPOYeccax, KpUmuyecKu
OMHOCUMbCS K NCe8OOHAYUHOU UHDOpMayuL, HeO0OPOCOBECMHOU peKiame, KACarowelicss UCNOIb308aHUs
PA3TUYHBIX 8eujecma.

* 0CO3HABAMb 3HAUEHUE MeOPeMmUYecKUX 3HAHUL 01 NPAKMUYECKOU 0esamelbHOCMU Yelo8eKd,

* ONUCHIBAMb U3YYEHHBIE 00BLEKMbl KAK CUCTNEeMbl, NPUMEHSS JI02UKY CUCTNEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCTAX NEPUOOUUECKOU CUCEMbl XUMUYECKUX IIEMEHMO8 05
00bACHeHUsL U NPeOBUOEHUSL CBOUCME KOHKPEMHbIX 8eUlecme;

* Pazeueamv UHGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCMBOM YelyOileHus: 3HaHUll 00 ucmopuu
CMAHOBIIeHUsL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMULL, NEPUOOUYECKO20 3aKOHA KAK 0OHO20 U3
BANCHEUUIUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKIL.

* COCMasnAmsb MOJEKYIAPHbIE U NOTHbLE UOHHBIE YPAGHEHUS NO COKPAUJEHHBIM UOHHBLIM YPAGHEHUAM,

* IPUBOOUMb NPUMEPLI PeaKyUll, NOOMBEPAHCOAIOWUX CYUWECNBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHBIMU

KAaccamu HeopeaHudeckux 6euecme,



* NPOCHO3UPOBATNL PE3YTbMAMbl 8030€UCMBUsL PA3TUYHBIX (PAKMOPOE HA UZMEHEeHUe CKOPOCmU
XUMUYECKOU peakyuu;

* NPOCHO3UPOBATY Pe3yTbMAmMbl 6030€UCMBUsL PA3IUYHBIX PAKMOPOE HA CMeujeHue XUMUYECKO20
pasHosecus.

* NPOCHO3UPOBATNL XUMUYECKUE CEOUCMBA GeujeCmE Had OCHOBE UX COCMABA U CIMPOEHUS,

* NPOCHO3UPOBATNL CNOCOOHOCMb eUleCmB8a NPOsGIAMb OKUCIUMENbHbLE UTU B0CCAHOBUMEbHbIE
CBOUICMBA € YUEMOM cmeneHel OKUCIeHUsl dNEeMEHMO8, 8X00SUWUX 8 e20 COCMA8;

* BbIABIAMb CYUIECMBOBAHUE 2EHEMUYECKOU 3AUMOCESA3U MEANCOY Beuecmeamu 8 psioy. Npocmoe
seujecmeo — OKCUO — 2UOPOKCUO — COJlb,

* OP2aHU306b16AMb, NPOBOOUMD YUEHUYECKUE NPOEKMbL NO UCCIe008AHUIO CEOUCME 8EUeCM8, UMEIOUUX
8adICHOE NPAKMUYECKOe 3HAYEHUe.

ITnanupyemoie pe3yiomamasl peanuzayuu nPOZpammsl no npeomemy «Xumusn» 9xnacc
BoInycKHUK HAYYHTCSI:
* OCHOBaM pealln3alliy MPOEKTHO-UCCIIET0BATEIBCKON eI TeTbHOCTH;
* IPOBOJINTH HAOIIOJCHNE M SKCIIEPUMEHT I10JT PYKOBOJICTBOM YUUTEIIS;
* OCYILIECTBJIATH PACHIMPEHHBIN MOUCK WH(POPMAIINH C UCTIOIH30BAHUEM PECYPCOB OMOIHOTEK U
WNHtepHera;
* CO3/aBaTh M MPEOOPA30BBIBATH MOJCITH U CXEMBI JJISl pEIICHUs 3a/1a4;
* OCYIIECTBJIATH BEIOOP Hanbosee 3pGHEeKTUBHBIX CITOCOO0OB PEMICHUS 337]a4 B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH;
* 1aBaTh OTIPE/ICIICHUE TIOHATHSIM;
* YCTaHABIIMBATh MPUYNHHO-CJICICTBCHHBIC CBSI3U;
* OCYILECTBIIATH JIOTHYECKYIO OTIEPALINI0 YCTAHOBJICHUS POJIOBUIOBBIX OTHOIICHUH, OTPAaHUYCHHE
MTOHSATHS;
* 000011aTh TOHATHUS — OCYIECTBIISATH JIOTHICCKYIO OTIEPAIHIO TIEPEX0/ia OT BHIOBBIX MPHU3HAKOB K
POJIOBOMY TIOHSITHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K TIOHSATHIO C OOJIBIITUM 00BEMOM;
* OCYILECTBJIATH CPaBHEHHE, CEPUAIHIO U KITACCUPHUKAIHIO, CAMOCTOATEIHHO BHIOMpAsi OCHOBAHUS H
KPUTEPHH UTS YKa3aHHBIX JIOTHYECKUX OTICPAIlHii;
* CTPOUTH KIIacCU(UKAITUIO HA OCHOBE TUXOTOMHYECKOTO JIeNICHHsI (Ha OCHOBE OTPHUIIAHHS);
* CTPOUTH JIOTHYECKOE PACCY)KICHHE, BKIIOYAIOIICe YCTAHOBIICHUE TPUYMHHO-CIICJICTBEHHBIX CBS3CH;
* OOBSICHSTP SIBJICHHSI, TIPOIIECCHI, CBSI3U M OTHOIICHHMS, BBISIBIIIEMBIC B XOJIE HCCIICIOBAHUS;
* OCHOBaM O3HAaKOMHTEJIBHOTO, U3yUarOIIEro, yCBAaUBAIOIIECTO U IIOMCKOBOTO YTCHHUS;
* CTPYKTYPHUPOBATh TEKCTHI, BKIIOYasi YMEHUE BBIJICISATH IIIABHOE U BTOPOCTEIICHHOE, TIIABHYIO U0
TEKCTa, BRICTPAMBATh TIOCIICIOBATEIIBHOCTD ONMCHIBAEMBIX COOBITHIA;
* paboTtath ¢ MeTagOopaMu — MOHUMATH TIEPEHOCHBII CMBICIT BRIPAXKCHHH, IIOHUMATh M YIIOTPEOISATh
000pOTHI peuH, MOCTPOCHHBIE HAa CKPBITOM YIO00JICHIH, 00pa3HOM COJMYKEHUU CIIOB.
* HCTIOJIb30BATh PA3JIUYHbIC TPUEMBI TIOMCKa HH(popMaliu B VIHTepHETe, TOMCKOBBIE CEPBUCHI, CTPOUTH
3aIpoCkl ISl IOUCKa MH(DOpMAIK U aHATM3UPOBATh PE3YJbTAaThl IIOUCKA,
* KCIIOJI30BaTh PUEMBI TIOMCKA HH(POPMAIMK Ha IEPCOHAILHOM KOMITbIOTEpE, B MUH(POPMAITMOHHOW cpejie
yUpeXJICHUS U B 00pa30BaTEIbHOM MTPOCTPAHCTBE;
* HCIIOJIb30BATh PA3JIMYHbIC OMOIIMOTEUHBIC, B TOM YHCIIC DJICKTPOHHBIC, KATAJIOTH ISl TIOUCKA
HEOOXOIUMBIX KHHUT;
* KCKaTh HH(POPMAIUIO B pa3IMYHBIX 0a3ax aHHBIX, CO3/IaBaTh U 3alOJHATH 0a3bl JAHHBIX, B YACTHOCTH
MCIOJIb30BaTh Pa3IMUHbIC OTIPEICIUTENH;
* popmupoBaTh COOCTBEHHOE HH(POPMAITMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MANOK U pa3MelaTh B
HUX HY)KHbIE HTH(POPMAIIMOHHBIE HCTOUYHUKH, pa3MeniaTs nHpopMmaruio B IuTepHere.
* IJTAHUPOBATH U BBITIONHATH y4eOHOE MCCIeOBaHNE U YUEOHBIM MPOEKT, UCIOJIBb3Ys 000pyI0BaHuE,
MOJENH, METOAbI ¥ MPUEMBI, aJIeKBaTHbBIE HCCIeAyeMOil mpobieme;
* BBIOMPATH U HCIOJIb30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTPUBAEMOil podieme;
* pacrmo3HaBaTh M CTAaBUTh BOMPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh OMYyYEHBI MTyTEM HAYYHOTO
UCCIIeIOBAHUS, OTOMPATh aJIEKBATHBIE METO bl UCCIEA0BAHUS, (POPMYTUPOBATH BHITEKAIOIITUE U3
WCCIIeIOBAHUS BHIBO/IBI;




* HCIIOJI30BATh TAKME MAaTEeMaTHUYECKUE METO/IbI U PUEMBI, KaK aOCTpaKIHs U UAeANN3aLus,
JI0Ka3aTeNbCTBO, JOKA3aTeIbCTBO OT MMPOTUBHOTO, TOKA3aTEIHCTBO 10 aHAJIOTHH, OIIPOBEPKEHHE,
KOHTPIIPUMED, HHIYKTUBHBIC U JACAYKTUBHBIC PACCYKJICHHS, TOCTPOCHHE U MCIIOJHEHHE allTOPUTMa;

* HCIIOJIb30BATh TAKHE €CTECTBEHHO-HAYYHBIE METO/IbI M IPHEMBI, KaK HAaOIIOACHUE, TOCTAHOBKA
po0OJIEeMBbl, BBIBIDKEHHE «XOPOLICH THIIOTE3bI», SKCIIEPUMEHT, MOJICIIMPOBAHUE, NCTIOIb30BAHNE
MaTeMaTHYEeCKUX MOJIEJIEH, TeOpEeTHUECKOe 000CHOBAaHKE, YCTAHOBJICHNE TPAHUL] IPUMEHHUMOCTH
MOJIEITH/TEOPUH;

* HCTIOJIb30BATh HEKOTOPBIE METOIbI MTOJTyICHHS 3HAHUH, XapaKTepHbIE ISl COLMATBHBIX U ICTOPUIECKUX
HayK: MOCTaHOBKA MPOOJIEMBI, OITPOCHI, ONIMCAHUE, CPABHUTEIIEHOE UCTOPUYECKOE OMTUCAHNE, 0OBICHEHNUE,
WCTIOJIb30BAHNE CTATUCTUYECKUX JAHHBIX, HHTEPIIpeTanus (HaKToB;

* SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOIb30BATh S3bIKOBHIE CPEICTBA, a/ICKBATHBIC
obOcykaaemMoii mpooieme;

* OTJINYATH (PAKTHI OT CY)KACHUN, MHEHUH M OLIEHOK, KPUTHYECKH OTHOCHUTBHCS K CY)KJICHHUSIM, MHEHHUSIM,
OIIEHKaM, PEKOHCTPYHPOBATh UX OCHOBAHWSI,

* BUJICTh U KOMMEHTHPOBATH CBSI3b HAYYHOTO 3HAHUS M IEHHOCTHBIX YCTAHOBOK, MOPAIBHBIX CYKICHHHA
MU TIOJTYYEHUH, PACTIPOCTPAHEHUH U TIPUMEHEHUH HAyYHOTO 3HAHMSL.

* OTIIMCHIBATh CBOMCTBA TBEPABIX, )KUAKHIX, Fa3000pa3HBIX BEUIECTB, BBICISS UX CYIIECTBEHHBIE IPH3HAKH;
* XapaKTepU30BaTh BEIIECTBA 110 COCTAaBY, CTPOSHHUIO U CBOMCTBAM, YCTAaHABIMBAThH IIPUYUHHO -
CIICZICTBEHHBIE CBSI3U MEKIY TAHHBIMH XapaKTepUCTHKAaMH BEIIECTBA;

* PacKpBIBATh CMBICIT OCHOBHBIX XUMUYECKUX MOHITHN «aTOM», «MOJICKYJIA», «XUMHUYECKHHA AIIEMEHTY,
«IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCTIOJIB3Ysl 3HAKOBYIO CHCTEMY XHMHUU;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TIOMOIIHI0 XUMHUECKUX (POPMYIT U CYIIHOCTh XHUMHUYECKHX
peakIMii C TOMOIIBI0 XUMUYECKUX YPABHEHMIA;

* BEIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MacChl BEIIECTB, a TAKKE MACCOBYIO JIOJTO
XAMHYECKOTO DJIEMEHTA B COSTMHEHHSX IS OIICHKU X MPAaKTUIECKOH 3HAYMMOCTH;

* CpPaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHMUSI, KUCIOTBI, COJIU;

* KJ1accu(UIUPOBATh OKCUIBI U OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIM IO COCTaBY;

* OIMCBIBATh COCTAB, CBOMCTBA U 3HaU€HUE (B MPUPOJE U MPAKTUUECKOMN JAEATEIbHOCTH YeJIOBEKa) MPOCTHIX
BEIIECTB — KUCJIOPOJa U BOAOPO/Ia;

* 1aBaTh CPAaBHUTEIbHYIO XapaKTEPUCTUKY XMMHUECKHUX 3JIEMEHTOB U BaKHEHIINX COCIMHEHUM
€CTECTBEHHBIX CEMEHCTB IIEJIOYHBIX METAJUIOB U TaJIOT€HOB;

* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKOH MOCYI0H;

* IPOBOJIUTH HECTIOKHBIE XUMUUECKHUE OMBITHI U HAOIIOACHUS 32 U3MEHEHUSIMU CBOWCTB BEIIECTB B
MpoLiecce UX MpeBpalleHHit; cOOII0AaTh MpaBuia TEXHUKH 0€30MaCHOCTH IIPU MPOBEICHUHN HAOMIOICHUN U
OTIBITOB;

* pa3nauyaTh SKCIEPUMEHTAJIbHO KUCIOTHI U HIENOUH, Ob3YSICh UHIUKATOPaMU; OCO3HABATD
HE00X0IMMOCTh COOIIOICHHS Mep 0€30MacCHOCTH TP 0OPAIIEHUH C KUCIOTaMH U LIEI0YaMHU.

* OIIpEeNIeNATh MPUHAATIC)KHOCTh HEOPraHNUECKHUX BEIIECTB K OHOMY U3 U3YyYEHHBIX KJIACCOB/TPYIIIIL:
METaJTbl U HEMETAILJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, COJIH;

* COCTaBJIAITH (POPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* OIpEIeNSITh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

Boinycknuk nonyyum 603M0MCHOCHIL HAYYUMBCA:

*0CO3HABAMb 3HAYEHUE MEOPeMULeCKUX SHAHUL 051 NPAKMUYEeCKOU 0esmelbHOCMU Yello8eKd,

* ONUCHIBAMb U3YYEHHBIE 00BbEKMbl KAK CUCTNEeMbl, NPUMEHSA JI02UKY CUCTNEMHO20 AHANU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCAX NEPUOOUYECKOU CUCEMbl XUMUYECKUX IEMEHMO08 05
00bACHeHUsL U NPeOBUOEHUSL CBOUCME KOHKPEMHbIX 8eUleCme;

* Pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMBOM VelyOieHUs 3HAHUll 00 ucmopuu
CMAHOBIIeHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NEPUOOUUECKO20 3AKOHA KAK 0OHO20 U3
BANCHEIUUUX 3AKOHO8 NPUPOObL, d MAKHCE O COBPEMEHHBIX OOCTMUNICEHUSX HAVKU U TEeXHUKLU.

* cocmasnams MOJIeKVIApHble U NOJHbIE UOHHbIE YDABHEHUs N0 COKPAULEHHBIM UOHHBIM YPABHEHUSIM,

* IPUBOOUMb NPUMEPLI PeaKyUll, NOOMBEPAHCOAIOWUX CYUWECBOBAHUE 83AUMOCEAZU MEHCOY OCHOBHBIMU
KAaccamu HeopeaHudeckux 6euecmae,

* NPOCHO3UPOBATNL PE3YIbMAMbL 8030€UCBUSL PA3TUYHBIX (DAKIMOPOE HA USMEHEHUE CKOPOCIU
XUMUYECKOU peakyuu;



* NPOCHO3UPOBATNL PE3YTbMAMbl 8030€UCMBUSL PA3TUYHBIX (PAKMOPOE HA CMeujeHue XUMUYECKO20
pasHosecus.

* NPOCHO3UPOBANL XUMUYECKUE CEOUCMBA BeUjeCms Ha OCHOBE UX COCMABA U CIPOEHUSL,

* NPOCHO3UPOBAML CNOCODHOCMb 8eUjeCm8a NPOAGIAMb OKUCIUMENbHbIE UTU 60CCMAHOBUMENbHbIE
CBOUICMBA € YUEMOM cmeneHel OKUCIeHUs. INIEeMEHMO8, 8X00SUUX 8 e20 COCMA8;

* BbIABIAMb CYUECMBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MENCOY Beuecmeamu 8 psoy. Npocmoe
gewecmeo — OKCUO — 2UOPOKCUO — COJlb;

* Xapaxkmepuzo8ams 0cobbvle C80UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCLIOM,

* IPUBOOUMb NPUMEDPLI YPAGHEHULI PeAKYUL, TeHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOD08 NOIYYeHUs.
AMMUAKA, CEPHOU KUCIOMbL, YYeYHA U CIMAU;

* onucwvleams usuyecKue U XuMuUieckue npoyeccyl, AGIAIWUEC YACTbIO KPY2080OPOMA 8eujecms 8
npupooe;

* OP2aHU306bI6AMDb, NPOBOOUMD YUEHUYECKUE NPOEKMbl NO UCCIe008AHUIO CEOUCME 8EUeCM8, UMEIOUWUX
8adICHOE NPAKMUYECKOe 3HAYEHUe.

* 2PAMOMHO 0OPAUAMBCIL C BEUJECBAMU 8 NOBCEOHEGHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUSL NPABUL IKOIO2UYECKU DE30NaACHO20 NOBEOeHUs 8
OKpYdHcaroweli NpupooHoll cpede;

* NHOHUMAMb CMBLCI U HE0OX0OUMOCb COONI0OEHUsL NPEONUCAHULL, NPedIa2aeMblX 8 UHCIMPYKYUSX NO
UCNONb308AHUIO IEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNOIBL308AMb NPUOOPEMEHHBLE KNIOUEBble KOMNEMEHMHOCMU NPU 8bINOIHEHUU UCCe008AMeNbCKUX
NPOEKMmMOo8 No U3YYEHUIO CEOLICME, CHOCODO8 NOJYUeHUS U PACNO3ZHABAHUS 6EULeCME;

* Pazeueamb KOMMYHUKAMUBHYIO KOMIEMEeHMHOCMb, UCHOIb3YSL CPeOCmed YCMHOU U NUCbMEHHOL
KOMMYHUKAYUU NpU pabome ¢ meKcmamu y4eOHuUKa u OONOIHUMENbHOU TUMepamypotl, CHpadoYHbIMU
mabauyamu, nPoseIsams 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYHCOeHUU Pe3YIbmamos
8bINOTHEHHOU pabomul;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYECCax, KpUmu4decKku
OMHOCUMBCSL K NCEBOOHAYUHOU UHDOpMayul, Hed0OPOCOBECMHOI peKilame, KAcauelicss UCNOIb308aHUS
PA3IUUHBIX BeUecma.

Cooeporcaniue yueono2o npeomema « Xumusay

B cucreme ecrecTBeHHOHAYYHOI'0 OOpa30BaHMs XUMHUS Kak y4eOHBIM MpeIMeT 3aHHMMAaeT BaKHOE
MECTO B TMO3HAaHUHM 3aKOHOB NPUPOJbI, (OPMUPOBAHMU HAYYHON KApTUHBI MHpPA, CO3AAHUU OCHOBBI
XMMHYECKUX 3HAHUHM, HEOOXOJAUMBIX JUIS TMOBCEJHEBHON U3HU, HABBIKOB 3J0POBOTO M 0€30MacHOr0 JUIs
YeJI0BEKa U OKPYXKarolllel ero cpeapl 00pa3a )KM3HH, a TAKKE B BOCIIUTAHUU SKOJIOTHYECKOU KYJIbTYPHI.

VYCHemHoCTh M3y4yeHUs: XUMUU CBfA3aHA C OBJIQJICHUEM XUMHUYECKHM SI3bIKOM, COOIIO/ICHHEM
npaBuil  Oe3omacHOW  pa®OThl  MpPH  BBINOJHEHUHM  XUMHYECKOTO  AKCIHEPUMEHTa, OCO3HAHUEM
MHOTOYMCIICHHBIX CBSI3€H XUMUU C APYTUMH MPEMETaMH IIKOJIBHOTO Kypca.

[IporpamMma BKiIrO4aeT B ceOsi OCHOBBI HEOPTaHMYECKON M opraHuyeckoil xumuu. ['maBHOU uneeit
MIPOrPaMMBI SIBJISIETCS CO3/IaHME ©a30BOr0 KOMILJIEKCA OTIOPHBIX 3HAHHI 110 XMMUHU, BRIPAXKEHHBIX B opMe,
COOTBETCTBYIOIIEH BO3pACTy 00yJarOIINXCS.

B conepxaHuu gaHHOTO Kypca MpEeACTaBlIEHbl OCHOBOIOJAralolMe XUMUYECKHE TEOPETUUYECKUE
3HAHMS, BKIIOYAIOIINE M3yYEHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTHU HX CBOMICTB OT CTPOEHUS,
MIPOTHO3UPOBAHUE CBOWCTB BEIIECTB, HCCIICJOBAHME 3aKOHOMEPHOCTEH XMUMHYECKHX MpeBpalleHui u
nyTeil ynpaBieHUs UMH B LEJIAX MTOJy4eHHs BELIECTB U MaTEpUAIOB.

TeopeTnueckyro OCHOBY HM3y4€HHS HEOPraHMUYECKONM XMMHH COCTaBISET aTOMHO-MOJEKYJSPHOE
yuenue, [lepmonnueckuit 3akon (.M. MeHaeneeBa ¢ KpaTKUMHU CBEACHUSMM O CTPOECHUHU aTOMa, BUAAX
XMUMHMUYECKOH CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUSI XUMUYECKUX PEAKIIUM.

B m3ydyeHnnm Kypca 3Ha4MTENbHAs POJIb OTBOJUTCS XUMHUYECKOMY OSKCIEPHUMEHTY: MPOBEICHHIO
NPAKTUYECKUX U JIAOOpaTOPHBIX pabOT, OMHCAHUIO PE3yJbTATOB YYEHHYECKOTO OSKCIEPHUMEHTA,
COOIIIOJICHUIO HOPM U IpaBuiI 0€30MacHOM paboThl B XUMUYECKOH TabopaTOpHH.

Peanuzanuss naHHOM mporpammsl B mpoliecce OOy4dEHHs MO3BOJIUT OOY4YaOUIMMCS YCBOUTH
KIIFOUEBBIE XMMUYECKHE KOMIIETEHIINH U MTOHATH POJIb M 3HAYEHHE XUMHUH CPEAN JPYTUX HAYK O IPUPOJE.

1) ¢opmupoBaHue mepBOHAYAIBHBIX CHUCTEMAaTH3UPOBAHHBIX IPEJCTABICHUH O BeIIeCTBaX, HX
NPEBpAIEHUsIX U MPAKTUYECKOM MPUMEHEHHH; OBJIQJICHUE MOHATHHHBIM anmnapaToM M CHMBOJUYECKUM



SI3BIKOM XFMUH,

2) oco3HaHHE OOBEKTHMBHOW 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHYECKUX TMPEBPALICHUNA HEOPraHMYECKHX W OPraHMYeCKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBIICHHI >KUBOW M HEKUBOW NMPHUPOJIBI;, YIIIyOJIeHUe NMPEACTAaBICHUNH O MaTepUalIbHOM €IUHCTBE
MHUpA;

3) oBiageHHE OCHOBAMHU XMMHUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATh M OOBEKTUBHO
OIICHUBATh KU3HCHHBIC CHUTYallMH, CBS3aHHBIE C XWMHUEH, HaBBIKaMU O€30MacHOrO OOpalleHusi C
BEILIECTBAMH, HCIIOJIb3YyEeMbIMH B IIOBCEHEBHOM JKM3HU; YMEHUEM AaHAJIMU3UPOBATh M IUJIAHUPOBATH
9KOJIOTUYECKH 0€3011acHOE MOBEJCHHUE B LESAX COXPAHEHHUS 370POBbS U OKPYXKAIOIIEH CpeIbl;

4) ¢opmMupoBaHUE YMEHUH YCTaHABIUBATH CBS3M MEXKIy PEATbHO HAOIIOAEMBIMH XUMUYCCKIMU
SIBJICHUSIMH U TIPOIIECCAMU, TIPOUCXOISIIUMU B MEKPOMHUPE, OOBSACHATH MPUIMHBI MHOTOOOPAa3HsI BEIICCTB,
3aBUCHMOCTh UX CBOWCTB OT COCTaBa M CTPOEHUS, a TAKKE 3aBHCHUMOCTb NMPUMEHEHHS BEIIECTB OT UX
CBOMCTB;

5) mpuoOpeTeHNE OMbITa UCIIOIB30BAHMS PA3TUYHBIX METOJIOB M3YYCHHS BEIIECTB: HAOMIOJACHUS 3a
WX TPEBpAIICHUSMHU TPU TPOBEICHUM HECIOXHBIX XMUMHUYECKUX DKCIEPUMEHTOB C HCIOJIb30BAHHEM
J1ab0paTOPHOTO 00OPYIOBAHMS U TPUOOPOB;

6) ¢gopMupoBaHUE TPEACTABICHUN O 3HAYEHUM XUMUYECKOW HAYKH B PEIIEHUU COBPEMEHHBIX
9KOJIOTUYECKHUX TTPOOJIEM, B TOM UKCIIE B IPEAOTBPAIICHUH TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.

"7) g cienblx W CIa0OBHAAIIMX OOYYarOMIMXCS: BIAJCHUE TpaBHIAMH 3alUCH XUMHUYECKUX
(hopMyI C UCTIOJIB30BAaHUEM PENTbePHO-TOUYECHHOU CUCTEMBI 0003HaueHu# JI. bpains;

8) nmns oOyyaromuxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 37I0POBbS: BIIAJICHUE OCHOBHBIMH
JOCTYITHBIMU METOJaMH HAYYHOTO TIO3HAHUS, UCIIOJIH3yeMbIMH B XUMHH. "

N3yuenne mnpenmera «Xumus» B 4acTd (popMupoBaHus y OOydalOMMUXCA HAYYHOTO
MHUPOBO33PEHHs, OCBOCHHMsI OOIIEHAyYHBIX METOJ0B (HAOMIOJACHUE, W3MEPEHHE, DJKCIEPUMEHT,
MOJIETUPOBAHNE), OCBOCHUS MTPAKTUUYECKOTO MPUMEHEHHSI HAyYHBIX 3HAHWH OCHOBAHO HA MEXIPEIMETHBIX
cBA3sX ¢ peametamu: «buomnorusy, «I'eorpadus», «cropus», «Jluteparypa», «MaremaTuka», «OCHOBBI
0€30MMacCHOCTH KU3ZHENCATENIbHOCTI, «Pycckuil s3b1k», «Dusnkay, « IKOIOrus».

IlepBoHayaibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Tena u eewecmea. OcHO8Hble MemOObl NO3HAHUA. HAONI0OeHUe, usMepeHue,
akcnepumenm. dusnueckue U XuMHU4Yeckue spieHusa. Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus
cMeceil. AToM. Mosiekyna. XUMHAYECKUN 3JIEMEHT. 3HAKU XUMHUYECKUX 3J1eMEeHTOB. [IpocThie U ClIOkKHBIE
BelleCTBa. BaneHTHOCTb. 3axkon nocmosauncmea cocmasa eeujecmea. Xummudeckue (popmynbl. UHAEKCHI.
OTtHocuTenbHAsE aTOMHAs M MOJIEKYJIsipHasi Macchl. MaccoBas J10J11 XUMHYECKOTO AJIEMEHTA B COCTUHEHHH.
3aKOH COXpaHEHHs Macchl BemiecTB. Xumuueckue ypaBHeHHs. KosdduuumenTtsl. YcnoBus W mpu3HAKH
MPOTEKAHUS XUMHUYECKUX peakuuil. Molb — equHHIIa KOoJIMYecTBa BelecTBa. MosispHasi macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuii 3neMeHT U npoctoe BemniectBo. O3on. Cocmas 6030yxa. Ousndeckue u
XMMHYECKHE CBOMCTBA Kuciaopoa. [lonydenne u npumeHeHue kuciopoaa. Tennogotl aghghexm xumuneckux
peaxyui. Ilonsamue 06 2x30- u 3H0OMepMuyeckux peaxyusx. Boropoa — XUMUYECKUHN 3JIEMEHT U MIPOCTOE
BelecTBO. DPU3NYECKHEe M XUMHUYECKHE CBOMCTBa Bojopona. [lomyueHue Bomopoda B 1abopaTopuu.
Ionyuenue 6000pooa 6 npomviunennocmu. llpumenenue 6odopooa. 3akoH ABoraapo. MospHblii 00beM
ra3oB. KauecTBeHHbIE peakiiuu Ha ra3000pa3HbIe BellecTBa (KUCI0po, BoAopoa). OObeMHbIE OTHOIICHUS
ra3oB MPU XUMHUYECKUX PEAKIUSX.

Bopa. PacTBopsbi

Booa 6 npupooe. Kpyzosopom 600vl 6 npupode.@Quzuueckue u XumuyecKue cOUCMEA B00bL.
PactBopbl. Pacmeopumocmsb sewjecms 6 6ode. KonneHTpanus pactBopoB. MaccoBast A0Sl paCTBOPEHHOTO
BEILIECTBA B pacTBOPE.

OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COCTUHECHUH

Oxcunsl. Knaccudukamusi. Homenkmarypa. @usuueckue ceolicmea o0Kkcuoog. XUMHUECKHE
CBOMCTBa OKCUAOB. [lonyuenue u npumenenue oxcudos. OcHoBanus. Knaccuduxamms. Homenkiarypa.
Qusuueckue ceoticmea ocHoganuti.llonyyenue ocnoganuli. XUMUYECKHE CBOWCTBA OCHOBAaHMMU. Peakuns
HenTpanuzanuu. Kucnotel. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea kuciom.llonyuenue u
npumenenue Kuciom. XUMUYECKUE CBOMCTBA KUCIOT. MHaukaropsl. 3MeHeHne okpacku UHAUKATOPOB B
pazmumunbix cpefax. Comu. Knaccudukanusa. Homenknarypa. @usuueckue ceovicmea coneui.llonyuenue u
npumeneHnue coneli. XUMUYECKUE CBOMCTBA coJiel. ['eHeTnueckas CBsSI3b MEX/y KJIacCaMH HEOPTaHUYECKUX



coequHeHuil. [Ipobrema Oe30nacHo2o UCNONBL306AHUA BeUeCE U XUMUYECKUX Peakyull 8 No8ceOHesHOU
arcusnu. Tokcuunbvle, 2oprodue u 3pbleoonacHvle sewecmsa. boimoesas xumuueckas cpamomuocme.

Ctpoenue aroma. [lepuoauyecknii 3aK0H U MEPUOAUYECKAS CHCTEMA XUMHYECKHUX IJIEMEHTOB
JI.LA. MennesieeBa

CrpoeHue aroma: sipo, 3HEpreTudeckuii yposeHb. Cocmas sa0pa amoma: NpomoHvl, HeUmpoubl.
Hzomonwi. 1lepunonnueckuit 3akoH (.M. Menneneesa. llepuoaudeckas cucteMa XMMHUYECKUX DJIEMEHTOB
.M. MenneneeBa. dusnueckuili CMbICI AaTOMHOTO (IOPSAJKOBOIO) HOMEpa XHMHUYECKOTO 3JIEMEHTA,
HOMEpa TpYIIbl U TEpUOJia NEPHOIUYECKONM cucTteMbl. CTpOCHHME SHEPreTUYECKHX YpPOBHEM aToOMOB
nepBelXx 20 XMMHYECKHUX 3JIEMEHTOB nepuoauueckod cuctemsl [[.JM. MenneneeBa. 3akoHOMEpHOCTU
W3MEHEHHUS CBOMCTB aTOMOB XHMMHMUYECKHX D3JIEMEHTOB M HX COCAMHEHUW HAa OCHOBE TIOJIOKCHHUS B
nepuoanueckoin cucreme .M. MenzaeneeBa u ctpoenust aroma. 3Hauenue [lepuoamueckoro 3akona J[.U.
Menpeneesa.

CtpoeHnue BellecTB. XUMHYECKAasi CBA3b

DnekmpoompuyamenbHOCMs AMOMO8 Xumudeckux s1emenmos. KoBaneHTHass XUMUYECKasl CBS3b:
HenoJigpHas u noJigpHasi. [louamue o 6000pOOHOU C843U U ee BIUAHUU HA hu3UYecKUe C8OUCMBA 8eujecms
Ha npumepe 600bi. VIoHHas cBs3b. MeTamnueckas CBsI3b. 1unsi KpUCmaiiuyeckux peulemox (amommnas,
MONEKYIAPHAA, UOHHAS, Memalludeckas). 3aeucumocms @QU3UYECKUX Ceoucme eewujecme om muna
KpUCMAIIU4eCcKou peuemxu.

XuMHYeCKHE peakunu

Ilouamue o cxopocmu xumuueckou peakyuu. Paxmopul, GuUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu. Ilonamue o kamanuzamope. Knaccupukaruss XMMHUUECKUX PEAKIIUNA IO Pa3IMYHBIM MPU3HAKAM:
YUCITy W COCTAaBY HCXOJHBIX M TIOJYyYEHHBIX BEIIECTB; W3MEHEHUIO CTETEeHEW OKHUCICHHS aTOMOB
XUMUYECKUX DJIEMEHTOB; TOTJIOMICHUIO WM BBIICJICHUIO DHEPTUU. DIJIEKTPOTUTHYECKAS TUCCOIHAITHSI.
OnekTponuTel U HednekTposuThl. Monbl. Katnonbl u annoHbl. Peaknmum nOHHOTO OOMEHa. YCIOBUSA
MPOTEKAaHUs PEAKIMii MOHHOTO OOMEHa. DJIEKTPOJUTHYECKAs NUCCONUAIMS KUCIIOT, MIEJOUeld W COJIeH.
Crenenp okucnenus. OnpeaeneHne CTENEeHN OKUCICHHUS] aTOMOB XUMHUYECKUX JJIEMEHTOB B COCUHEHUSX.
Oxucnurens. BoccranoBuTenb. CyllIHOCTh OKACIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.

Hemertanabl IV — VII rpynn u ux coenmHeHust

[TosnoxeHrne HeMeTauIoB B MEPUOJMYECKON cucTeMe Xxumudeckux anemeHtoB .M. Menpaeneena.
OO6mwme cBoiicTBa HeMETAIOB. [anorensl: Gpu3nyeckne U XUMHUIEeCKue cBocTBa. COeTMHEHNS TaJIOTCHOB:
XJIOPOBOAOPO/I, XJOPOBOJAOpOoaHAas kucioTa M ee conu. Cepa: ¢uznyeckue W XUMHYECKHE CBOICTBA.
CoenuHeHUs cepbl: CEpOBOJOPOJ, CYIbPHUAbI, OKCHAbI cepbl. CepHas, cepHucmas u cepo8ooopooHas
Kuciomel M UX COMU. A30T: uszuueckue u xumuuyeckue cBoictBa. AMmuak. Conn aMMoHHS. OKCHIIBI
azota. AzorHas kuciora u ee coiu. Dochop: duznueckue m xumuuyeckue cpoiicTBa. CoenuHEHUS
dhocdopa: oxcun hochopa (V), oprodochopHas KuciaoTa u ee coJid. Yriaepod: GU3NIecKue U XUMUISCKUE
CBONCTBa. Anromponus yenepooa. aimas, epagum, kapoun, gyriepenvl. CoeluHEHUs yriepoa: OKCUIbI
yriepoaa (II) u (IV), yronasHas kucinoTta u ee conu. Kpemruii u e2o coeounerus.

MeTaJu1bl M X COCIMHEHUS

Ilonosicenue  memannog 8  nepuoouyecKol  cucmeme — Xumuueckux — onemenmos .U
Menoeneesa.Memannvt 6 npupooe u obwue cnocoovl ux nonyuenus. Obwue Quzuueckue ceolicmsa
memannog. OOUMEe XUMUYECKHE CBOICTBA METAJUIOB: peaklUU C HEMETajllaMH, KUCIOTaMH, COJSMHU.
Onexmpoxumuueckuti psao0 HanpsdceHuil memannos. 1llenodnple MeTamibl ¥ HUX COEAMHEHUS.
[lenoyHo3eMeNnbHbIE METAIBI U UX COEIWHEHUs. AMIOMUHUN. AMQOTEPHOCTh OKCHIA M TUAPOKCH]IA
amromunus. XKenezo. CoemuHeHuUs Kene3a U UX CBOMCTBA: OKCUABI, THAPOKCHIBI M coiu sxene3a (11 u I11).

IlepBoHaYa/IbHBIE CBeAeHUS 00 OPraHMYECKUX BellecTBax

[lepBoHauanbHbIE CBEAEHUS O CTPOECHUU OPraHMYECKUX BEIIECTB. YTJEBOJOPOJbI: METaH, 3TaH,
TUIIEH. McmoyHuKu y2ne6o00po0os. npupooublil 2as, Hegpmo, yeons. Kucmopoiconepxaiiiue coeuHEHMS:
CUpPTHl (METaHOJ, ATAHOJ, TIUIEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHas KHCIOTa, aMHUHOYKCYCHas
KHCIIOTa, CTEApUHOBAS U OJIEMHOBAs KUCIIOTHI). bHOIornyecky BaKHbIe BEIIECTBA: KUPBI, TIIIOK03a, OCNIKH.
Xumuueckoe 3azpsizHenue OKpyxicaoujeli cpeobvl U e20 nocie0CmsUsl.

Tunbl pacyeTHbIX 32/1a4:

1. Brlunciaenne MacCoOBOM I0JIM XUMHUUYECKOTO 3JIEMEHTA I10 (bOpMYJ'IC COCAMHCHUS.
Ycemanosnenue npocmezlmeﬁ qupMyﬂbl seuiecmea no mMaccossvim O0JISIM XUMUYECKUX INeMEHMOB.
2. BrlunciaeHuss 1Mo XUMHYECKUM YpaBHCHUAM KOJIMYCCTBA, O6’LeMa, MacCCbl BE€UIECCTBA IIO

KOJIMYCCTBY, O6’LeMy, MacCe pCarcHTOB WM NPOJAYKTOB PCAKIIUH.



3. Pacuet MaccoBoii 10J1M paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHBbIe TeMbI IPAKTHYECKUX PadoT:

1. JlaboparopHoe 000pyOBaHKE U MIPUEMBI OOparieHus ¢ HuM. [IpaBumna 6e3omacHOi paboThI
B XMMHYECKOH JJa00opaToOpuH.

2. OuncTka 3arpsi3HEHHOI IOBapEHHOMN COJIH.

3. [Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIUH.

4. [Tosydenune KUCIOpOa U U3yYEHHUE €TO CBOMCTB.

5. [lonyuenue BogOpOa U U3YUYEHUE €TI0 CBOMCTB.

6. [IpuroToBiieHHE paCTBOPOB C ONMPEIECTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA.

7. Pemenne skcnepuMeHTaNbHBIX 3adad 1Mo TeMme «OCHOBHBIE KIIACCHI HEOPraHMYeCKHX
COCIMHEHUI.

8. Peakuuu nonHoro ooMeHa.

0. Kauecmeennvie peaxyuu na uonst 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyyenue e2o c80UCMS.

11.  Ilonyuenue yenekucinoeo easza u uzydenue e2o C80UCMS.

12. Pemrenne skcnepuMeHTanbHbIX 3amad no teme «Hemeramner IV — VII rpynnm m ux
COCTMHEHU .

13. Pemenune skcnepuMeHTaNbHBIX 3a7a4 M0 TeMe «MeTaibl U X COSTUHEHUS.

Pacnpeoenenue cooeprcanus no Kraccam:

8 kiacc.
Paszpnen 1. OcHOBHBIE NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NIPeACTABICHH )

[Ipenmer xumuun. XvMus Kak 4acTh €CTECTBO3HAHM. BelecTBa n nx cBoricTBa. YnCThIE BENIECTBA U
cMecu. MeToibl IO3HAHUS B XUMUU: HAOII0IeHUE, SKcTiepuMeHT. [Ipuemsl 6e30macHo paboThI ¢
obopynoBanueM u BemecTBamu. CTpOCHUE MJIaMEHHU.

Yucteie BemecTBa 1 cMecH. CriocoObl OYMCTKU BEIIECTB: OTCTauBaHue, (UILTPOBAHKE, BHITAPUBAHKE,
KpHUCTa/UIM3aLus, AUCTUIUIAIUS. DU3NUEeCKUue U XUMHYECKUE SIBICHUS. XUMHUUYecKue peakiuu. [Ipusnaku
XUMHUYECKUX PEAKIMH U YCIIOBUSA BO3HUKHOBEHUS M TEUCHHS] XUMUYECKUX PEAKIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannmaeckue u amopdusie BemecTBa. Kpucramimaeckue pemeTki: HOHHAs, aTOMHAS |
MoJieKyJsipHas. [IpocThie U CioXHbIE BellecTBa. XUMUYECKHUI AIeMEHT. MeTalljibl 1 HEMETAJLIIbI.
Atomuas enuHuIia Macchl. OTHOCUTENbHA aTOMHasA Macca. SI3BIK XUMHM. 3HaKH XUMHUYSCKUX
3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. XUMHUUYECKHE GopMyibl. OTHOCUTEIbHAS
MoJIeKyJsipHast Mmacca. KauecTBEeHHBIN 1M KOJIMYECTBEHHBIM COCTAB BellecTBa. Beruuciaenus no
XUMUYecKUM (popMyniaMm. MaccoBast 10J1s1 XHMHYECKOTO 3JIEMEHTA B CJIO’KHOM BEIIECTBE.

BaneHTHOCTh XMMUYECKUX 3JIeMEeHTOB. Ompe/eieHre BaAJICHTHOCTH JIEMEHTOB 10 (hopmysiam
OuHapHBIX coenuHeHnd. CoCTaBICHHE XMMUYECKUX (OpMYiT OMHAPHBIX COSTUHEHUH TT0 BAJICHTHOCTH.

ATOMHO — MOJIEKYJIIpDHOE y4€HUe. 3aKOH COXpaHEeHUs1 Macchl BewecTB. JKu3Hb U esarenbHocTs M.B.
JlomoHOcOBa. XumMuuyeckue ypaBHeHUsl. TUIIBI XUMUYECKUX PEAKLIU.

KonunuectBennsie oTHOEHUs B xumuu. KonmuectBo BemectBa. Mok, MouisipHast Mmacca. 3akoH
ABoraapo. MossipHbIil 00beM Ta30B. OTHOCHTEIbHAS INIOTHOCTH ra30B. OObEMHBIE OTHOIICHHS T'a30B
MPU XUMHYECKUX PEAKIIUIX.

Kucnopoa. Haxoxnenue B mpupoje. [lonydenue kucinopoaa B 1a00paTOpUu U MPOMBIILIEHHOCTH.
dusnueckre U XuMHUueckne cBoiictBa kucioponaa. ['openne. Oxkcunpl. [Ipumenenue kuciaopona.
KpyrosopoT kuciopoaa B npupoje. O30H, aioTponus Kuciopoaa. Bo3ayx u ero cocras. 3amura
aTMoc(epHOTo BO3/ayXa OT 3arpsi3HEHUI.

Bonopon. Haxoxnenue B npupoe. [lonyuenue Bogopoaa B 1aboparopur U IPOMBIIIIEHHOCTH.
duznyeckue U XUMHUYECKHUe CBOMCTBA BoI0poaa. Bogopo — BoccTaHoBUTENb. Mepbl 6€30MacHOCTH TIPH
pabote ¢ Bogopoaom. [IpumeHenue Bogopoia.

Bopa. Meroasl onpezeneHus: coctaBa BOAbl — aHAIN3 U CUHTe3. PU3NYECKUE CBOMCTBA BOAbl. Boaa B
MIPUPOJIC U CIIOCOOBI €€ OUUCTKU. Adparus BoAbl. XUMHUYECKUE CBOMCTBA BObL. [IprMeHeHne BOIbI.
Bopa — pactBopureins. PacTtBopuMocTs BelecTB B BoJie. MaccoBas 10J1s1 paCTBOPEHHOTO BELIECTBA.



Baxueiinme kiacchl HEOPraHUYECKUX coequHeHn. OKCHIIBL: cocTaB, kinaccudukarus. OCHOBHbIE U
KUCJIOTHBIE OKcHJIbl. HoMeHKknaTypa okcuaoB. PU3HMUECKUE U XUMUYECKHE CBOMCTBA, NIOJIyYEHUE U
MIPUMEHEHHUE OKCUJIOB.

I'uapoxcuapt. Knaceugukarus ruapokcuaos. OcunoBanus. Coctas. lllenoun u HepacTBOpUMBIE
ocHoBaHMs. HoMeHnknaTypa. @u3nueckue U XMMUYECKME CBOMCTBA OCHOBaHUU. Peakuus
HeuTpanu3auuy. [lonydeHue u npuMeHEeHUEe OCHOBAaHUM.

Kucnotsl. Cocras. Knaccudukamus. Homenknarypa. @uznueckiue 1 XAMUYECKHE CBOHCTBA KUCIIOT.
BeITeCHUTENBHBIN PsIi METAILIIOB.

AmboTepHBIC OKCHIBI U TUIPOKCH/IBI.

Comnu. Cocras. Knaccudukamus. Homenknatypa. @usznueckue cBocTBa cojieid. PactBopumocTs comneit
B BOJIe. XMMHUUECKHE CBOMCTBA cojiei. CriocoObl monyuenus coseil. [[pumenenue comneit.
['eneTnyeckas CBsI3b MEXK/Iy OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COCAMHEHUH.

JdemoncTpanuu. O3HakoMIIeHHE C 00pa3aMu MPOCTHIX U CIOXKHBIX BellecTB. CrocoObl OUUCTKH
BEIIIECTB: KPUCTAIUIM3AIIHS, TUCTHILIAIMSA, XpoMaTorpadus. OnbIThI, MOATBEPKAAIOIINE 3aKOH
COXPAaHEHHUSI MacChl BEIIECTB.

[Tonyuenue u cobupanre KUCIOPOIa METOJIOM BBITECHEHUS BO3yXa U Bojbl. OnpesiesieHue cocraBa
Bo3nyxa. Konnekyus negpmu, kameHno2o ya2is u npooyKmoe ux nepepadomxiu.

[Tonyuenue Bogopoa B annapare Kuma, mpoBepka BoJ10poJa Ha YUCTOTY, TOPEHUE BOJIOPOAa, COOMpaHue
BOJIOPOJIa METOJIOM BBITECHEHHS BO3/yXa U BOJIBI.

Anamus Boapl. CHHTES BOJEL.

3HAKOMCTBO ¢ 00pasamMmu OKCHIO0B, KUCJIOT, OCHOBaHMM | cosieil. HelTpanuzamust ménoun KUCIOTOH B
MPUCYTCTBUU WHIUKATOPA.

JlabopaTopHble onbIThl. PaccCMOTpeHME BEMIECTB ¢ pa3InYHBIMU (U3HUECKIMHU CBONCTBAMH.
Pa3znenenne cMecu ¢ nomoipio MarauTa. [Ipumeps! pusndeckux U XuMudeckux sBiaeHui. Peakuun,
WJUTFOCTPHUPYIOITHE OCHOBHBIC MMPU3HAKY XapaKTEPHBIX peakiuu. Pa3nokeHne 0CHOBHOTO KapOoHaTa Men
(IT). Peakmust 3aMemeHust MEIU YKEIE30M.

O3HakomJieHHEe ¢ 00pa3laMu OKCHJIOB.

B3aumonetictBue Bogoposaa ¢ okcuaom meau (11).

OnbITHI, TOATBEPAKIAIONINE XUMUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUH.

IIpakTHyeckue padoTbl

e [IpaBmia TexHUKH 0€30MMACHOCTH TIPH pabOTe B XUMHUECKOM KabuHeTe. O3HaKOMIICHHE C
J1a00paTOPHBIM 000PYTIOBAHUEM.

e OuucTKa 3arpsA3HEHHONM MOBAPEHHOM COJIH.

¢ [lonyyenue u cBOMCTBA KHCIOPOAA

e [losyueHne BOJIOpPOJa U U3yUYEHUE €0 CBOMCTB.

e [IpuroToBiieHrE pacTBOPOB COJIEH C ONPEAECIEHHON MAaCCOBOM J0JIel PACTBOPEHHOIO BEILIECTBA.

e PenieHune skCcriepuMeHTalbHbIX 331a4 10 TeMe «OCHOBHBIE KI1aCChl HEOPTaHUYECKUX COCTUHEHU D).

PacuerHnle 3agauu:

Brruncnenue oTHOCUTETFHON MOJIEKYIIIPHOM Macchl BelecTBa o Gopmyne. Berunciaenne MaccoBoit
JIOJIU DJIEMEHTA B XUMHUYECKOM COEeIMHEHUH. Y CTAaHOBIIEHUE MPOCTenIIeii popMyIibl BelecTa 1o
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Haxosxienne MaccoBoii 10JiM paCTBOPEHHOIO BEIIECTBA B pacTBOpe. BulunciieHne Macchl pacCTBOPEHHOTO
BEILIECTBA U BOJIbI JIsl IPUTOTOBJIEHUS PACTBOPA ONPEACIEHHON KOHLIEHTPALIUH.

OOBbEMHBIE OTHOLIECHUS Ta30B MPU XUMHUECKUX PEaKIUsX.

Brruncnenus mo XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJTHOTO U3
MPOJIYKTOB PEAKIIUU TI0 MACCE UCXOIHOTO BEIIECTBA, 00BEMY HIIM KOJIMUYECTBY BEUIECTBA, COACPIKAIIIETO
OIPEAENEHHYIO JIOJIIO IPUMECEM.

Pasnen 2. Ileppoguyeckuii 3aK0H M MEPHOAUYECKasi CHCTEMAa XUMHUYeCKuX djiemenToB /. H.
Menpeneesa. CTpoeHue aroma.

[TepBbie MOMBITKY KIaCCUPHUKAIINN XUMUYECKUX JIeMEHTOB. [IoHsATHE O TpyIax cXOAHBIX JIEMEHTOB.
EcrecTBenHbIe ceMelicTBa 1IETOUYHBIX METAJIJIOB U rajioreHoB. biaaropoansie rassl. [lepuoanueckuit
3akoH JI.M1.Menneneesa. [lepuoanueckast cucTemMa Kak €CTECTBEHHO — HaydyHOE Ki1acCu(UKaIus
XUMHYECKUX dTIeMEHTOB. TabnuyHast popma mpeacTaBieHus KIaCCH(PUKAIIUN XUMUYECKUX DJIEMEHTOB.
Crpykrypa tabnuns! «I[lepuonndeckas cuctema xumudeckux snementoB J[.M. MenaeneeBa» (KopoTkast



¢dopma): A- u b- rpynmsl, nepuoasl. PU3NUECKU CMBICI MOPSIKOBOTO 3JIEMEHTa, HOMepa Mepruoa,
HOMeEpAa I'PYIIIbI (JUIs 3JIEMEHTOB A-TPYIIII).

CrpoeHue aToMa: SApo U EKTpoHHAs 0000uka. COCTaB aTOMHBIX sII€p: MPOTOHBI U HEUTPOHBI.
N3oTtomnsl. 3apsi aTOMHOTO S7jpa, MacCOBOE UMCIIO0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHast
(bopMyIHPOBKa MOHATUS «XUMUYECKHIA SIIEMEHTY.

DneKkTpoHHas 000J10YKa aTOMa: OHATHE 00 YHEPTeTHUECKOM YPOBHE (3JIEKTPOHHOM CJIO€), €T0
€MKOCTH. 3all0JTHEHUE IEKTPOHHBIX CJIOEB Y ATOMOB 3JIEMEHTOB [IEPBOIO — TPETHETO MEPUOIOB.
CoBpemenHas (HopMyITHPOBKA MEPHOHUECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsie noctukenus .. MenneneeBa: ucrpanieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, NpeACKa3aHUE CyIIeCTBOBAHUS HEOTKPBITHIX JIEMEHTOB, IEPECTAHOBKU
XMMHUYECKUX 3JIEMEHTOB B ieproaudeckon cucreme. JKusHp u nesrensHocts .M. Mennaeneesa.

JdemoHcTpaumnu:

du3nuecKre CBOMCTBA MIETOYHBIX METaUIOB. B3anMoaelicTBre OKCHIOB HAaTpusl, Maraus, ¢pocdopa,
Cepbl C BOJIOH, UCCIIEIOBAHUE CBOICTB MOIY4YE€HHBIX IPOIYKTOB. B3anumoaeiicTBue HaTpus U Kaius ¢
BOJI0M. dU3MYECKHE CBOMCTBA rajloreHoB. B3anmoielicTBrE allFOMUHUS C XJIOPOM, OpPOMOM H HOJIOM.

Paznen 3. Ctpoenue BemecTna.
3J'IGKTpOOTpI/IIIaTCJ'IBHOCTB XUMHYECKHUX 31eMeHTOB. OCHOBHEIE BUAbI XUMHUYECKOU CBSI3U:
KOBAJICHTHAsA HCIOJISIpHAsA, KOBAJICHTHAs MOJIApHAast, HOHHAas. BajeHTHOCTE DIIEMEHTOB B CBETE
aneKTpoHHOU Teopun. CreneHb okucieHus. [IpaBuia onpeneneHus CTeNeHel OKUCICHUS YJIEMEHTOB.
JdemoncTpaumnu:
CorocraBieHue (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOMCTB COC}II/IHCHI/Iﬁ C KOBAJICHTHBIMHU U HOHHBIMU CBA3AMU.

9 kJace.
Paszpnen 1. MHoroo6pasue XuMH4YeCKHX peaKkuid.

Knaccudukanus XuMUYECKUX peakuii: peakiii COeAMHEHUS, PA3JI0KEHHS, 3aMeIleHus, OOMeHa.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakUU. OKHUCIUTEIb, BOCCTAHOBUTEIND, IPOLECCHI OKUCIEHUS U
BoccTaHoBJeHUA. COCTaBlIeHNE YPAaBHEHUIN OKUCIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUNA C TOMOILBIO
METO/1a AJIEKTPOHHOTO OajaHca.

TemoBbie 3¢ ekThl XUMUYECKUX peaKuil. DK30TEPMUUYECKUE U SHTOTEPMUUECKHUE PEAKIUH.
Tepmoxumuueckue ypaBHeHuUs. PacueTsl N0 TEPMOXUMUYECKUM YPaBHEHUSIM.

CKOpOCTh XMMHUUYECKUX peakiuil. @aKTOpbI, BIUSIONIME Ha CKOPOCTh XUMUYECKTX PEAKIIUH.
[lepBoHauanbHOE MPEACTABICHUE O KaTAJIU3E.

O6paTtumsie peakiuu. [IoHsATHE 0 XUMUYECKOM PaBHOBECHUHU.

XHUMHUYECKUE PEAKIIUU B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEINEKTPOJIUTHI. oHbl. KaTnoHns! u
aHuOHBL. ['mapaTHas Teopust pacTBOPOB. DIEKTPOJUTUYECKAS JUCCOLMAIUSA KUCIIOT, OCHOBAaHUN U
cosieii. CnaOple U CHIIbHBIE 31eKTPOiauThl. CTenenp nucconmanuu. CTeneHs nucconuanuu. Peakuuu
HMOHHOTO 0OMeHa. YCIoBHS TeUEHUS peaklnii HOHHOTO 0OMeHa /10 KOHIIa. XUMUYECKHe CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COSAMHEHUI B CBETE MPECTABICHUN 00 AIEKTPOIUTUYECKON
JUCCOIMAIlMU U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuid. [loHaTre o rusiponause comuei.

JdemMoHcTpanum:

[IpuMepsl 3K30- ¥ SHIOTEPMHUUECKUX PEAKIIMII.

B3aunmMopelicTBre IMHKA C COJISTHOM M YKCYCHOM KHCIIOTOU. B3auMoeiicTBre rpaHnyIMpOBAHHOTO
LIMHKA U [IUHKOBOM IbUIN C COJITHON KUCIOTOM.

B3aumogpeiictBue okcuna menu (II) ¢ cepHoit KMCIOTOM pa3HO KOHLEHTpAIMK IPU Pa3HBIX
TeMIneparypax.

I'opeHue yris B KOHLIECHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'opeHue cepsl B pacIiaBICHHON CEIIUTPE.

HcnbiTaHne pacTBOPOB BEILECTB HA DJICKTPUYECKYIO TPOBOJIUMOCTb.

JIBM)KEHHE HOHOB B JJIEKTPUUECKOM II0JIE.

IIpakTnuyeckne padoThbl:

N3yuyenue BIusHNS YCIOBUN IIPOBENCHUS XUMUUECKON PEAaKIIMK Ha €€ CKOPOCTb.

Pemenue skcriepuMeHTaNBHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEN M OCHOBAHUM KaK
JJIEKTPOJIUTOBY

JlabopaTopHbIe ONBITHI:



Peakinu o6MeHa Mex Iy pacCTBOpaMU AIIEKTPOJIUTOB
Pacuernble 3agaun: BerunciieHUs 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKLIHM.

Pazjnen 2. Muoroo6pasue BeuecTs.

Hemerannsl. ['anorensl. [looxeHre B NEPUOIUYECKON CUCTEME XUMUYECKUX dJIEMEHTOB,
crtpoeHue ux atoMoB. Haxoxnenue B npupone. Pu3nueckre 1 XMMHYECKUE CBOWCTBA TAJIOTEHOB.
[Tony4yenue u npuMeHeHue TaloreHoB. Xiop. Pu3nyeckue 1 XUMHUYECKHE CBOMCTBA XJI0Pa.
[Ipumenenue xsopa. Xnoposogopoa. ®uznueckue cBoiicra. [lonyuenue. CossiHHaAs KUCI0Ta U €€ COJIN.
KauecTtBeHHas peakiiys Ha XJOpUI-UOHBL Pacrio3HaBanue XJ10pua0B, OpOMUIOB, HOAMIOB.

Kucnopon u cepa. Ilonoxenue kucnoposa u cepsl B [ICXD, crpoenne nux atomos. Cepa.
Amnorponus cepsl. Puznueckne U xumudeckue csorictsa. Haxoxnenue B npupone. Ilpumenenne cepsl.
CepoBogopoa. CepoBoaopoaHasi KuciaoTa u ee cojiu. KauectBenHas peakiust Ha CyinbGua-uoHbl. OKcup
cepbl (1V). ®uznueckue u xumnyeckue cpoiictsa. [lpumenenune. CepHucras KUCIOTa U €€ COJIU.
KauectBennas peakuus Ha cynbQuT-uoHbl. Oxcun cepol (VI). CepHas kucnora. XumMuueckrue cBoiicTBa
pa30aBIIEHHON U KOHIIEHTPUPOBAHHOM cepHOI KuciaoThl. KauecTBeHHas peakius Ha CyJb(aT-HOHBI.
XUMHYECKHE peaKlny, JIEXKAIINe B OCHOBE MOJyYEHUSI CEPHOM KUCIIOTHI B IPOMBIILIJIEHHOCTH.
[IpuMeHeHne cepHOM KHUCIIOTBHI.

Azot u pochop. [Tonoxenue azora u pochopa B [ICXI, ctpoenne ux atoMoB. A30T, PU3UIECKUE U
XMMHMUYECKHE CBOMCTBA, MOJIyueHue U npumeHeHue. KpyroBopot azora B nmpupoae. AMMHaK: Gu3nyecKue
U XUMHUYECKHE CBOMCTBa, MoJiydyeHue u npumeHeHne. Conu aMMOHHMsI. A30THasi KUCJIOTa U €€ CBOICTBA.
OKuCIUTENbHBIE CBOMCTBA a30THOM KUCTOTHI. [losydueHne a30THOM KUCIIOTHI B JIAOOPATOPHH.
XUMUYECKHE peaKlnu, JIeXKaIlle B OCHOBE MOJIy4€HHUS a30THON KUCIIOThI B POMBIIIIEHHOCTH.
[Ipumenenne a30THON KUCIOTHI. COJTM a30THOM KUCIOTHI U UX IPUMEHEHHUE. A30THBIE yI0OpEHHUS.

®ochop. Amnotponus pochopa. Puzndeckre U Xumuueckue cBoiicrsa pochopa. Oxcun pochopa
(V). Oprodocdopnas kucnora u ee co. PochopHbIe yI0OpeHuUs.

VYraepoa u kpemuuil. [lonoxenne yrnepona u kpemuus B [ICXD, cTpoeHne nx aToMoB. YTJIEpOI.
Amnorponus yriepoaa. dusndeckrue 1 XUMHUYECKUE CBOMCTBA yriepoaa. AncopOmus. YTapHbIii ras,
CBOMCTBA U (PU3UOJIOTMYECKOE ICHCTBHE HA OPTaHNU3M. YTJIEKHUCIbIN Ta3. YTOoJdbHas KHUCIOTa U €€ COJIH.
KauectBennsie peaknuu Ha kapOoHaT-HOoHBL. KpyroBopot yriepona B mpupoje. Opranudeckue
COEIMHEHMS yIiIepoa.

Kpemunii. Oxcupn kpemuus (4). Kpemuanesas kucinota u ee conu. Cmexno. [lemenm.

Merannel. [lonoxenue meraioB B [ICXD JI.M.MenneneeBa, CTpoeHHE UX aTOMOB. MeTauinueckas
cBsA3b. PU3HUECKHE CBOMCTBA METAIUIOB. PsiJ1 aKTUBHOCTH METaJUIOB. XMMHUYECKHE CBOMCTBA METAJIOB.
O6mue cioco6b! noayuenus MeramioB. Crutassl MeTayuioB. lenounsie metamibl. [lonoxenue
LIEJI0OYHBIX METAJUIOB B IEPUOJNMYECKON CUCTEME, CTPOEHUE UX aToMOB. HaxoxieHue B mpupoze.
Maruuii 1 KaJabIuii, UX BakHeWIIe coeinHeHus. JKecTKoCTh BOIbI M CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuil. [lonoxxeHne amoMUHUS B IEPUOIUUECKON CUCTEME, CTpOeHUE ero aroma. Haxoxnenue B
npupojae. Pusnyeckre U XUMUYECKHE CBOMCTBA almtoMUHUSL. AMGOTEPHOCTh OKCHIA U THAPOKCHIA
AIFOMUHHUSL.

Kenezo. [lonoxeHue xene3a B IEPUOIUYECKON CUCTEME, CTpOeHHUE ero aroma. HaxoxneHnue B
npupoje. Puznueckne U XMMUYECKUE CBOKCTBA kere3a. BaxxkHeilne coeAMHEHUs Kee3a: OKCUBL,
ruapokcuabl U conu xenesa (I1) u sxenesa (III). KauecTBeHHBIC peakiiny HA HOHBI.

JdemMoHcTpanum:

du3nyecKue CBOKWCTBA TAJIOTEHOB.

[Tonyuenue xI0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJE.

AnnotponHsie Moaupukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(UIOB U CYIb(HaTOB.

[Tonyuenue amMmmuaka u ero pactTBopeHue B Bojie. O3HakoMIeHHe ¢ oOpa3aMi MPUPOAHBIX HUTPATOB,
¢docdatos

Monenu KpUCTaNIMYECKUX PEeIIETOK anMasa u rpaguta. 3HAKOMCTBO € 00pa3IiaMu MPUPOIHBIX
KapOOHATOB M CUJIUKATOB

3HAKOMCTBO C 00pa3liaMyu Ba)XHEUIIIUX COEAUHEHUN HATPUS, KU, IPUPOJIHBIX COCTUHEHUI

KaJIbLIMS, Py/IaMHU KeJie3a, COCAMHEHUSIMU allOMUHUs. B3anMoneicTBre MIeNoYHbIX,
LIEJI0YHO3EMEIbHBIX METAIIJIIOB U AJIIOMUHUS ¢ BOJAOU. CiKUTaHue Kene3a B KUCIOPOJE U XJIOpe.
IIpakTnuyeckune padoThbI:
[TosmydueHune CONTHOM KUCIOTHI U U3YUYEHHE €€ CBOKCTB.



Pemenue skcriepuMeHTaNbHBIX 337a4 110 TeMe «Kucnopon u cepa»

[Tonyuenue ammuaka 1 U3y4eHHE €ro CBOMCTB.

[Momyuenue okcuaa yriepona (IV) u uzyuenue ero cBoiicts. Pacno3HaBanue kapOOHATOB.

Pemenue sxcriepuMeHTaNBHBIX 3a1a4 10 TeMe «MeTalljibl U UX COEIUHEHUS.

JlabopaTopHbIe ONBITHI:

BriTecHeHMe rajoreHaMu Apyr Apyra U3 pacTBOPOB UX COCAUHEHUH.

KavecTBennsle peakuu Cynbpua-, cyabpuT- u cyibhar- HOHOB B PaCTBOPE.

O3HakoMJieHHE ¢ 00pa3LaMu cepbl U €€ NPUPOJIHBIMU COETUHEHUSIMHU.

B3anmMoperictBre cosieil aMMOHHS CO IIEJI0OYAMM.

KauecTBeHHbIE peakiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakiuiys Ha yriIeKUCIIbIN ras.

N3yuenue o6pa3nioB MeTayioB. B3aumoieiictBie MeTamioB ¢ pacTBopaMu cojieil. O3HaKOMJIEHUE CO
CBOWMCTBAMH U IPEBpALICHUSIMHU KapOOHATOB U TUApPOKapOoHaToB. [loyueHne ruipokcuia aFOMUHUS |
B3aUMO/IEHCTBHUE €T0 ¢ KUCIOTaMU U IenodaMy. KauecTBeHHbIE peakiun Ha HoHbl Fe?™ u Fe’t

Pacyernble 3axaun:

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa WM KOJUYECTBA BELIECTBA OJHOTO U3
MIPOJIYKTOB PEaKIMH M0 Macce UCXOIHOTO BEIECTBA, 00bEMY WJIM KOJIMYECTBY BELIECTBA, COAEPIKAILETO
ONPEAEIEHHYIO OO MPUMECE.

Pasznen 3. KpaTkuii 0030p BaxkHedIIUX OPraHU4eCKUX BellecTB.

[Ipeamer opranndeckoit xumun. Heopranmdeckue u opraHM4eCKUe COETMHEHMS. YTIEpo] — OCHOBA
*K13HU Ha 3emiie. OCOOCHHOCTH CTPOSHHUS aToMa yriepo/ia B OPraHUuYECKUX COCTUHECHHSIX.

Yraesonopoasl. [IpenensHbie yriaeBoaopoasl. MeTaH, 3TaH, IpOMaH — IPOCTEUIINE TPEACTaBUTENN
MPEeACTbHBIX YIIIeBOA0PO10B. CTPYKTYpHBIE (GOPMYIIBI YTIAEBOIOPOJAOB. [ OMOIOTHYECKUIA PsIT
MpEeETbHbBIX YIIEBOA0POAOB. 'oMooru. @u3nyeckne 1 XMMUYECKUE CBOMCTBA MPEIETbHBIX
YIJIEBOJ0POI0B. Peakuinu ropenus u 3amenieHusa. Haxoxaenue B mpupoie NpeaeabHbIX YII€BOIOPOIOB.
[IpumeneHnne metaHa.

HenpenenbHbie yrieBo1opoibl. DTHICHOBBIN psii HENPEAEIbHBIX YTII€BOAOPOJOB. DTUIICH.
duszndeckne ¥ XMMHYCCKHE CBOMCTBA DTUJICHA.

ALIETUIICHOBBIN Pl HEMPEIETbHBIX yIiIeBOA0poJa0B. AuileTuiieH. CBolicTBa aneTuieHa. [Ipumenenne
areTHIeHa.

[IpousBoHBIC YTIIeBOI0POI0B. KpaTKuii 0030p OpraHWnYeCKUX COCTUHEHHI: OTHOATOMHBIC CITUPTHI,
KapOOHOBBIC KUCIIOTHI, CJIOKHBIC A(UPBI, )KUPBI, YTICBOAbI, aAMUHOKHUCIIOTHI, OJIKH. Poiib OekoB B
OpraHusMme.

[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEpOB: MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIeHb NoJIMMepU3auu. [lonusTuiieH, noJunponuieH, moJIuBUHUIXIOPUIL.

JdemoncTpaumnu:

Monenu MOJIeKysl OpraHMYeCcKuX COeAMHEHUN. ["'opeHue yrieBogopoIoB 1 0OHApyKEHHE MPOTYKTOB
ux ropenus. KauectBeHHas peakuus Ha 3TuiieH. [loyuenue stuseHa.

PacTBOpeHue aTuiioBoro cnupta B Bojie. PacTBopeHue riauiepruHa B BoJ€.
[Tonyyenue u CBOMCTBA YKCYCHOM KUCHOTHI. VccienoBanrue CBOMCTB KUPOB: pACTBOPUMOCTD B BOJE U

OPraHM4YeCKUX PACTBOPUTEIISIX.

KauecTtBeHHBIE peakii Ha IIF0KO3Y U Kpaxmall.

O3zHakoMJIeHHE ¢ 0Opa3amMu H3AeIuil U3 MOJMATUIICHA, TOJUIIPOIIMICHA, TOTUBUHUIXIOPU/IA.
[IpakTrdeckue pabOThI CIPYNMUPOBAHBI B OJIOKM — XUMHUYECKUE TPAKTUKYMBI, KOTOPBIE CITy»KaT He
TOJIBKO CPEJICTBOM 3aKPEIUICHUS] YMEHUN U HaBBIKOB, HO TAKXKE M CPEJCTBOM KOHTPOJIS 32 KAYECTBOM MX

c(hOpMUPOBAHHOCTH.

TemaTnueckoe NJIaHMPOBaHHE Y4eOHOI0 Kypca XUMHH

Ne Kaace KosnnuectrBo KonTtpoabHnbie IIpakTH4eckue
4acoB padoTsI padoThI
1 8 Kyacc 72 5 6
9 xiacc 68 4 7
Hroro 140 9 13




Temamuueckoe naanuposanue ¢ onpeodeieHuemM 0CHOBHbIX 81008 YUEOHOU 0eameibHOCIUL.

«XuMus 8 Kiace

Tempbl

OcHOBHbBIE BH/IbI y‘leﬁHOﬁ JCATCJIbHOCTH

Pa3nes 1. OcHOBHbBIE NOHATHSI XMMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeACTABJICHMUN)

(544)

IlepBoHaYa/IbLHBbIE XMMUYECKHE
nousaTus (184.)

PaznuuaTh mpeaMeTsl M3y4eHUsl ECTeCTBEHHBIX HayK. HabmonaTs
CBOMCTBA BEIIECTB ¥ MX U3MEHEHUS B X0/I¢ XUMHUSCKUX PEaKIIUU.
YuuTtbces NPOBOIUTH XUMUUECKHM 3KkcriepuMeHT. Cobito1aTh
IpaBUjIa TEXHUKU 0€30TaCHOCTH. YMETh OKa3bIBaTh MEPBYIO
MTOMOIIb TIPH OTPABJICHHUSIX, 0KOTaX U TPaBMaX, CBA3AHHBIX C
peakTHUBaMu U JabOpaTOPHBIM 000pyI0BaHNEM. 3HAKOMUTHCS C
nabopaTopHbIM 000pya0oBaHueM. M3ydaTh CTpoeHue MIaMeHH,
BBIJIBUTAsI THIIOTE3HI M TPOBEPSIS UX IKCIIEPUMEHTAIBHO. YMETh
pa3aensaTh CMECH METOJIaMH OTCTauBaHUS, (PHIIBTPOBAHHS U
BhITapuBanus. ONpenesiTh MPU3HAKA XUMHUICCKUX
peaknuiiPa3nuvaTe TOHATHS «aTOM», «MOJIEKYIa», «XHMHUIECKUI
AIIEMEHTY», KHOHY, «AJIEMEHTAPHBIC YACTHIIBI». Pa3nmudaTs MOHATHS
«BEILECTBA MOJIEKYJIIPHOTO CTPOCHUS» U «BEIIECTBA
HEMOJIEKYIISIPHOTO CTpOCHUsD. ONpeAemsTh MOHITHE
«KpHUCTaJUTN4ecKas pemeTkay. OnpenensTe BaJJCeHTHOCTh aTOMOB B
OWHApHBIX coeanHEeHUsX. OnpeneNnsaTh COCTaB MPOCTEHIITIX
COCMHEHUH TI0 X XUMHUUYECKHM dopmynam. M3o00paxkarts
MPOCTENIINE XUMUYECKHE PEAKIIUHU C TOMOIIBI0 XUMHUECKUX
ypaBHeHUH. CocTaBiATh (POpMysIbl OMHAPHBIX COSAMHEHUH T10
WU3BECTHOM BAJICHTHOCTH 3JIEMEHTOB. MOIEIMpPOBaTh CTPOEHUE
MOJIEKYJI ME€TaHa, aMMHaKa, BOJ0PO/ia, XJIOPOBOJAOPOIa.
PaccunThIiBaTh OTHOCUTENEHYIO MOJIEKYJISIPHYIO MacCy BEIECTBa
o ero hopmyse. PaccuutbiBaTh MacCOBYIO J10JTI0 XUMUYECKOTO
3JIEMEHTA B COeTMHEHUH. PaccUUTHIBaTh MOJISIPHYIO Maccy
BelIeCTBa. Y CTaHABJIMUBATh MpOCcTeiine (popMyIibl BEIIECTB 10
MacCCOBBIM JIOJISIM 3JIEMEHTOB. BBIUHCIIATH IO XUMUYECKIUM
YPaBHEHUSM MacCy WUJIM KOJMYECTBO BEIIECTBA [0 U3BECTHOM Macce
WM KOJIMYECTBY OJJHOTO M3 BCTYIMAIOIIUX B PEAKIIMIO WU
MOJTy4YaIOIINXCS BEIIECTB

KosnuecTBeHHbIE OTHOLIEHNS B
xumuu (5 4)

Hcnonn3oBarh BHYTPHU- U MCXKIIPEIMCTHBIC CBA3H. Breraucnars
MO.]'ISIpHLIfI 00BEM ra3oB, OTHOCUTCIIbHYIO IIJIOTHOCTD I'a30B,
00BEMHEBIE OTHOILIEHUS I'a30B IIpH XUMHYCCKHUX PCAKIHAX.
Hcnonn3oBarhb HpI/IBeI[éHHbIe B y‘Ie6HI/IKaX H 3aJa4YHHKax
AJITOPUTMBI PCHICHUA 3a1a4

Kucaopon. I'openne( 64.)

HccnenoBaTh cBoOiicTBa M3ydaeMbIX BemiecTB. HabmonaTh
(u3nuecKkre U XuMUYEeCKHe MPEBPAICHUs] U3y4aeMbIX BEIIECTB.
Pacnio3naBath ONBITHBIM ITyTeM KUCI0pod. ONHUCHIBATH
XMUMHUYECKHE PEAKIINH, Ha0II01aeMble B X0/1e JeMOHCTPallMOHHOTO
U J1abOpaTOPHOTO dKCIepruMeHTa. JlenaTh BBIBOBI U3 PE3YIbTATOB
MPOBEACHHBIX XUMHYECKUX OIBITOB. YUaCcTBOBaTh B COBMECTHOM
0OCYKJICHUH Pe3yIbTaTOB OMBITOB. OKa3bIBATh MEPBYIO MTOMOIIH
MIPH OTPABJICHUSX, 05KOTAaX M TPaBMax, CBSA3aHHBIX C PEAKTUBAMU U
nabopatopHbIM o0opynoBaHueM. CoCTaBIATh POPMYIIBI OKCHJIOB
110 U3BECTHOM BAJICHTHOCTH AJIEMEHTOB. 3alMChIBAaTh MPOCTENUIINE




ypaBHEHMs XUMUYeCKUX peakiuil. [lonp3oBarbes uHpopmanuei us
JPYruX UCTOYHUKOB JJIS TIOATOTOBKU KPATKUX COOOLICHHIA.
I'oToBUTH Mpe3eHTAMU IO TEME

Boaopon (4 4.)

HccnenoBaTh cBOMCTBA M3ydaeMbIX BemiecTB. HabmonaTs
¢bu3nyecKkre 1 XUMHYECKUE MTPEBPAIICHUS H3Y4aeMbIX BEILIECTB.
OnuceiBaTh XMMHUYECKUE PEAKIIMY, HAOIIOJaEMBbIE B X0OJ1€
JIEMOHCTPAIIMOHHOTO U J1a00PaTOPHOr0 3KCIIEPUMEHTA.
PacnioznaBath onbITHBIM ITyTEM BoAopo. CobmnronaTe nmpaBuiia
TEXHUKH Oe3omac- HOCTH. JlenaTh BEIBOBI U3 PE3yIbTaTOB
IPOBEJCHHBIX XUMUYECKHX OIBITOB. Y4acTBOBATh B COBMECTHOM
00CYXJIEHUH Pe3yJbTaTOB OIBITOB. 3alIUChIBATh IPOCTEUIIINE
ypaBHEHHS XUMUYeCKHUX peakiuii. [lomp3oBarbes nHGopmanuei us
JPYTUX UCTOYHUKOB JIJIsl IOJATOTOBKU KPaTKUX COOOIIEHUH.
['oToBUTH Mpe3eHTaluK 110 TEME

Boaa. PactBopbI (6 4)

UccnenoBaTh cBolicTBa M3yyaemMbiX BemecTB. HabmonaTs
(uznyueckre 1 XMMUYECKHE NMPEBPAILICHUS U3y4YaeMbIX BEIIECTB.
OnuceiBaTh XMMHUYECKHE PEAKIINH, HAOII0JaeMbI€ B X0OJ1€
JEMOHCTPAIIMOHHOTO U J1a00paTOPHOro 3KCIepuMeHTa. Jlenarsb
BBIBOJIbI M3 PE3YJIbTaTOB MPOBEACHHBIX XMMHUUECKHUX OTIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYXJACHUU PE3YIbTATOB OIBITOB.
3anuceIBaTh NPOCTEUIINE YPABHEHHUS] XUMUUECKUX PEAKIINH.
BoruncnsaTe MacCoBYIO 10JIH0 PaCTBOPEHHOTO BEIIECTBA B PacCTBOPE,
Maccy pacTBOPEHHOTO BELECTBA M BOJIbI Il IPUTOTOBICHHUS
pacTBopa onpeAeacHHOW KOHIEHTpaluu. I 0TOBUTH pacTBOPSI C
OMPENECICHHON MAacCOBOM J0JIel paCTBOPEHHOTO BEUIECTBA.
[Tonb30oBaThbes MHPOpPMALIUEH U3 IPYTUX UCTOYHUKOB TS
MOJArOTOBKH KPAaTKUX COOOLIEHUH

OcHOBHBIE KJIACCHI
HEOPraHU4YeCcKuX coeMHeHuil
(159)

HccnenoBaTh cBoOMCTBA M3y4aeMbIX BemecTB. HabmonaTh
(bu3HYecCKre 1 XUMUYECKHE TTPEBPAIICHIS N3y9aeMbIX BEIIECTB.
OnuchIBaTh XUMHUYECKUE PEAKIINH, HAOTIOJaeMBbIC B X0O/I€
JEMOHCTPAIIMOHHOTO U JJabopaTopHOTO dKcrepumMenTa. CoOroaaTh
npaBujia TEXHUKU Oe30macHOCTH. [{enaTh BBIBOIBI U3 PE3YJIbTATOB
MIPOBEJICHHBIX XMMUYECKUX OMBITOB. Y4YaCTBOBATh B COBMECTHOM
00CYXICHHH pe3yIbTaTOB oNbITOB. KitaccuduimpoBarh u3ydaembie
BEIIIECTBA 110 COCTAaBY U cBoricTBaM. CoCTaBiIATh (OPMYITBI
OKCHJIOB, KUCJIOT, OCHOBAHMM, COJIeH. XapaKTEepHU30BaTh COCTAB U
CBOMCTBA BEIIECTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHEHUH. 3alHUChIBATh IPOCTEHUILINE YPABHEHUS XUMUYECKUX
peakuui

Pa3nen 2. Ileppoguyeckuii 3aK0H ¥ MEPHOANYECKAS] CHCTEMAa XHMHYECKHX 3JIEMEHTOB

. . MennesieeBa. Ctpoenne aroma (9 4)

[Mepuoauyeckuii 3aK0H 1
nepuoanyecKas cucreMa
xumudeckux jaementoB /. H.
Menpeneesa. CTpoenue aroma
(99)

KnaccudumnmpoBars n3yueHHbIE XUMHUYECKHUE AIEMEHTHI B UX
coennHeHusi. CpaBHUBAaTh CBOMCTBA BELIECTB, MPUHAMIEKAIINX K
Pa3HBIM KJIacCaM; XMMUYECKHUE DIIEMEHTHI Pa3HbIX TPYIIIL.
VYcranaBinuBaTh BHYTPU- U MEXIIPEAMETHBIE CBSI3H.
dopmynupoBats nepuoauyeckuit 3akoH /1. I. Menneneesa u
packpbIBaTh €ro cMbici. ONMUCHIBaTh U XapaKTEpU30BaTh CTPYKTYPY
Tabnuiel «Ilepuoanueckas cucteMa XUMUIECKHX dMeMeHToB []. U.
MenneneeBa» (kopotkas popma). Paznugars nepuosl, Tpymsl, A-
u b-rpynnel. Onpenensite NOHATUSA «XUMHYECKHUI JIEMEHT,
«IOPSIAKOBBIA HOMEP», «MACCOBOE YUCIIO», KA30TOI,




«OTHOCHUTEJIbHAS aTOMHAs Maccay», «dJIEKTPOHHAs 000JI0UKay,
«QIIEKTPOHHBIN C110#1». OOBSICHATH PU3NIECKUI CMBICT
MOPSIIKOBOTO HOMEpa XMMHYECKOTO 3JIEMEHTA, HOMEPOB I'PYIIIIBI U
[IepHOJIa, K KOTOPBIM 3JIEMEHT NPUHAIICKUT B IEPUOIUUECKON
cucreme [1. 1. MenneneeBa; 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
3JIEMEHTOB B IIPEJIENIax MaJIbIX NepuoaoB U A-rpymi. Onpenensits
YHCJIO IPOTOHOB, HEUTPOHOB, AIEKTPOHOB Y ATOMOB XUMUYECKUX
3JIEMEHTOB,UCIOJIb3Ys IEPUOINYECKYI0 Tabuuy. MoaennupoBaTh
CTpPOEHHUE aToMa, UCIO0JIb3Ysl KoMIboTep. COCTaBISATh CXEMBbI
CTpO€HUs aTOMOB NepBbIX 20 AIEMEHTOB EPUOINUYECKON CUCTEMBI
2JIEMEHTOB. XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHTHI HA OCHOBE
UX ITOJIOKEHUS B IEPUOJUUECKON CUCTEME U OCOOEHHOCTEMN
CTpOEHUS X aTOMOB. J[enaTh yMO3aK/IIOUE€HUs O XapaKTepe
W3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB C YBEIMUEHUEM
3apsa0B aTOMHBIX saep. MccaenoBark CBOMCTBA H3y4aeMBbIX
BeecTB. HaOmronate usnueckne 1 XuMUYECKUE MPEBpaIlCHUs
n3y4aeMbIX BeuecTB. ONMChIBaTh XUMUYECKUE PEAKIINH,
Ha0JIt0/JTaeMbI€ B XO/JI€ SKCIIEPUMEHTA. Y4acTBOBAaTh B COBMECTHOM
00CY)XJICHUH pe3yJbTaTOB OMBITOB. JleaTh BHIBOABI U3
Pe3yNbTaTOB MPOBEACHHBIX XMMUUECKUX OIBITOB

Pa3znen 3. Ctpoenue BemecrBa (7 4)

Xumnueckas cBsa3b (74) KoHkpeTn3npoBaTh NOHATHUS «XUMUYECKAS CBA3bY,
«KpucTammuyeckas peueTkay. OnpenensTh MOHATUS «KOBaJIEHTHAs
HETIOJISIPHAS CBA3bY, «KOBAJEHTHAs MOJISIPHAS CBSA3bY, «MOHHAA
CBAA3bY, «CTENEHb OKUCICHUD». MOIEIMPOBaTh CTPOCHHUE BELIECTB
C KpPHC- TAJUIMYECKMMHU PEIICTKAMH pa3HOro Tvra. OnpenensaTs THI
XMMHMYECKOH CBSI3H B COCIMHEHUSAX Ha OCHOBAHUU XUMUYECKOU
(dopmyinbl. Onpenenars CTeNeHb OKUCICHUS JIEMEHTOB B
coequHeHusx. CocTaBisTh (POPMYIIbI BEIECTB 110 U3BECTHBIM
CTETICHAM OKHCIICHHS 2JICMEHTOB. Y CTAHABIIMBATh BHYTPH- U
MeXIpeaMeTHbIe CBs3A. COCTaBIIATH CPABHUTEIIBHBIC U
000011aroII1e TAOIHIIBI, CXEMBI

O06o00menne (2 yaca)

TemMaTnuyeckoe NIAHMPOBaAHUE Y4YeOHOr0 Kypca XMMHHU 8 Kiacc

Ne Paznen KommuectBo [IpakTHyeckue 3aHATUS
HacoB K/p [Mpaktukymbel | JIa6. pad
1. OCHOBHBIE IOHATHS XUMHHU (YPOBEHb 54 3 6 5

aTOMHO-MOJIEKYJISIPHBIX MTPEJCTABICHUN).

2. [leprouueckuii 3aK0H U IEPUOANYECKAS 9 1 - 5
CHUCTEMA XMMHYECKUX JIEMEHTOB 1. 1.
MenneneeBa. CtpoeHue aroma.

3. Crpoenue BeniecTBa. XuMu4ecKasi CBs3b. 7 - - 8

4. 0O00011EeHue 2




| Hroro: 72 4 6 18

9 ki1acc
TemaTnueckoe XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYCHHKA
IUIAHMPOBaHue
IloBTOpEeHuUe XapakTepu3oBaTh XMMUUECKHUE AJIEMEHThI METAJJIbl U HEMETAJLJIbI B CBETE
(2 yaca) CTPOEHUS aToMa.
IIOBTOpUTH XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB U COCTMHEHUN
Pazpean 1. KnaccuduimpoBars XUMHYECKUE PEAKIIHH.
Knaccupurkauus [TpuBOAUTE IPUMEPHI PEAKIIMU KAXKIOTO THUIIA.
XUMHYeCKHX peaknuii | PacriozHaBaTh OKUCIUTENBHO- BOCCTAHOBUTEIIbHBIE PEAKIUU.
(749) OnpenensTb OKUCIUTEINb, BOCCTAHOBUTEIb, IIPOLIECC OKUCIICHUS,

BOCCTaHOBJICHUS.

Habntonate u onuceiBaTh XUMUYECKHE PEAKIIUU C IOMOIIBbIO €CTECTBEHHOTO
A3bIKA U A3bIKA XUMHH.

HccnenoBaTe ycnoBuUs, BINSIONIME HA CKOPOCTh XUMHYECKOMN pPEAKIINH.
OnuceiBaTh yCIOBUS, BIUSIOIINE HA CKOPOCTh XUMUUYECKOM peakLnu.
[IpoBoauTh rpynmnoBsie HAOMIOIEHUS BO BpEMs ITPOBEICHUS
JIEMOHCTPAIIMOHHBIX OTBITOB.

VY4acTBOBaTh B COBMECTHOM OOCYXIACHUU PE3YIbTATOB OIBITOB.
CocTaBiATh TEPMOXUMHUYECKUE YPABHEHHSI PEAKIIUH.

Boruncnsate TemnoBoit ekt peakuu 1o ee TepMOXUMUIECKOMY
YpaBHEHHUIO.

XuMHUYeCKHe peakuu
B BOJHBIX pacTBoOpax
(79)

0O6001maTh 3HaHUS O PacTBOPAX

[TpoBoauTh HAOMIOIEHNS 32 TIOBEICHUEM BEIIECTB B PACTBOPAX
DopMyITMpOBATh ONIPEACICHUS MOHATHHA «IJICKTPOTTUT,«HEIICKTPOIIUTY,
«OIEKTPOTUTHIECKAS JUCCOIHAITHS

KonkpeTnznpoBaTh TOHATHE KHOH»

O0001IaTh MOHATHE «KATHOHY», «aHUOHY

HccnenoBaTh CBOMCTBA pacTBOPOB JIEKTPOJIUTOB

OnuceIBaTh CBOMCTBA BEIICCTB

ColmronaTh paBuiIa TEXHUKH 0€30MMaCHOCTH. XapaKTEPU30BaTh YCIOBHS
TEUYEHUS PEaKIuii B pacTBOpax

Onpenensats BO3MOXKHOCTD IMPOTEKAaHUS PEaKIIMi HOHHOTO 0OMEHa
[IpoBOAMTH TPYIIIOBBIC HAOIIOACHHUS BO BPEMS OTIHITOB

OO0cyx1aTh pe3ysIbTaThl

OOBICHATH CYIIHOCTh PEAKIIMi HOHHOTO OOMEHa

Pacno3naBath peakinuu HOHHOTO OOMEHa

CocTaBisTh HOHHBIC YPaBHEHHS peaKLui

CocCTaBIsITh COKpallleHHbIE HOHHBIC YPABHEHHS pEaKIIUH.

Pa3pea 2.
Mmuoroo0pa3ue
HEOPraHUu4YecKUuxX
BeuecTB ( 454)

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB HEMETAIIIIOB B MaJIbIX
nepuojiax U A-rpynnax. XapakTepu3oBaTb XMMUYECKHE JIEMEHTHI HA OCHOBE
UX THOJIOKEHUS B IEPUOJUUECKON CUCTEME U OCOOEHHOCTEH CTPOSHUS UX
aTOMOB.

JlenaTe yMO3aKJIIOUEHUS O XapaKTepe U3MEHEHUS CBOMCTB XUMHUYECKUX
JJIEMEHTOB C YBEIIMUEHUEM 3aps10B aTOMHBIX S7IEp. XapaKTepu30BaTh
raJIOTEHbI HA OCHOBE UX IIOJIOKEHUSI B IEPUOJUYECKON CUCTEME U
0COOEHHOCTEH CTPOSHMSI UX ATOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB rajlOr€HOB C YBEIHMUECHHEM
aTOMHOT'O HOMeEpa.

OnuceiBaTh CBOMCTBA BEIIECTB B XOJI€ IEMOHCTPALIMOHHOTO U
71a00paTOPHOTO SKCHEPUMEHTA.

CobnronaTh TEXHUKY 06€30macHOCTH. Pacrio3HaBaTh ONBITHBIM ITyTEM
COJISTHYIO KHCJIOTY U €€ COJIM, OpPOMUIbI, HOTU/IbI.




Hcnonb3oBath npuoOpeTeHHBIE 3HAHUS M YMEHUS B IPAKTHYECKOM
NEeSITEILHOCTH U B MOBCETHEBHOM JKHU3HM C EJIbI0 0€3011aCHOTO 00paIIeHHs ¢
BELLECTBAMU M MaTepHalaMU U 3KOJIOTMYECKHA IPaMOTHOIO IOBEICHHUS B
OKpY»Kalollel cpere.

Bb1uncnsaTe MacCOBYIO 10JIH0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
XapakTepu3oBarh 31EMEHTHI [V A rpyIibel Ha OCHOBE UX MOJIOKEHUS B
nepuoandeckoit cucreme .M. MenneneeBa. I ocoGenHoCTEl CTpOCHHS UX
aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB [V A rpymmbl 1o nepuoty
U B A rpynnax.

XapakTepu3oBaTh aJNIOTPOIHIO KUCIOPOJa U Cepbl KaK OJHY U3 IPUUUH
MHOT000pPAa3usl BEIICCTB.

OnuceiBaTh CBOMCTBA BEILIECTB B X0OJI€ IEMOHCTPALIMOHHOTO U
71a00PaTOPHOTO IKCIIEPUMEHTA.

Oxka3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUH, O’KOTaX U TpaBMax,
CBSI3aHHBIX C PEAKTHBAMH U JaOOPATOPHBIM 000pYIOBAHUEM.

OnpenensTb NPUHAAIEKHOCTh BEIIECTB K ONPEIETIEHHOMY KiIaccy
COCIMHEHUH.

ComnocTaBisATh CBOMCTBA pa30aBI€HHON U KOHIEHTPUPOBAHHOMN CEpHOM
KHCIIOTBHI.

3anuchIBaTh YpaBHEHUS peakLUi B 2JIEKTPOHHO-UOHHOM BUJIE.
Pacrio3HaBath ONBITHBIM TyTEM PACTBOPHI KUCIIOT, CYIb(QHIbI, CYIb(UTHI,
cynbGaThl.

XapakTepu30BaTh JIEMEHTHl V A TpyIIbl HA OCHOBE UX ITOJIOKEHUS B
nepuoandeckoit cucreme /.M. MenaeneeBa n 0coOOEHHOCTEH CTPOCHHS MX
aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOUCTB V A- TPYIIIBI TIO TIEPUOTY U
B A rpynmax.

XapakTepru3oBaTh ALIOTPOIHIO Gocdopa Kak OJIHY U3 TPUIUH MHOTO0Opa3us
BEIIECTB.

OnuckiBaTh CBOMCTBA BEILIECTB B XO/I€ IEMOHCTPAIIIOHHOTO U
naboparopHoro sxcrepuMenta. CoOnroaTh TEXHUKY 0€30MacCHOCTH.
Oxka3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUH, OKOTaX U TpaBMax,
CBSI3aHHBIX C PEaKTHUBAMH U JaOOPATOPHBIM 000y I0BAaHUEM.
YcTanaBnuBaTh NPUHAAJICKHOCTH BEIIECTB K OTIPEACTIEHHOMY KJIaccy
COEIUHEHU.

CormocTaBisATh CBOKWCTBA pa30aBIICHHON U KOHIIEHTPUPOBAHHOW a30THOM
KHCJOTHI.

CocTaBisTh ypaBHEHUS CTYMEHYATON AMCCOIMAINK Ha ipuMepe dochopHoit
KHCJOTHI.

3anuchIBaTh YpaBHEHHS pPEeaKUUN B SJIEKTPOHHO-UOHHOM BUJIE.
Pacrio3HnaBath ONBITHBIM ITyTEM aMMUAK, PACTBOPHI KUCJIOT, HUTPAT- U
(dhocdar- HOHBI, HOH AMMOHHS.

XapakTepu3oBath MeMeHThI [V A rpymnmbl Ha OCHOBE UX MOJIOKESHUS B
nepuoandeckoit cucteme J[.M. MenneneeBa. I oco6eHHOCTEl CTpOEHHS UX
aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUs CBOUCTB IV A rpynmsl o nepuoay
U B A rpynnax.

XapakTepu3oBaTh AJUIOTPOIHUIO YIIIEPO1a KaK OJHY U3 IPUUNH
MHOTr000pa3usi BELIeCTB.

Onpenensars NpUHAAIEKHOCTD BEIIECTB K ONIPEIEIIEHHOMY KIaccy
COCIVHECHUN.

ConocTaBisATh CBOMCTBA OKCUIOB YIJIEPOAA U KPEMHUS

3anuceiBaTh YpaBHEHUS peaKIUi

Pacro3HaBath ONMBITHBIM MTYyTEM YIIIEKHUCIBIN ra3, KapOOHAT - HOHBI.




XapakTepru30BaTh METAJIbl HA OCHOBE MX II0JIOKEHUS B IEPUOANUYECKOI
cucTeMe B 0COOEHHOCTEH cTpoeHHs uX aTOMOB. OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB METAJLIOB 110 Nepuoy U B A-rpynmnax. Mccienosars
CBOMCTBA M3y4aeMbIX BemecTB. OOBACHATH 3aBUCUMOCT (PHU3UUECKUX
CBOMCTB METAJUIOB OT BUJIa XUMUYECKOU CBSI3U MEXKy UX aTOMaMH.
Habnronate 1 onUChIBaTh XUMUYECKHE PEAKLIUHU C TOMOIIIBIO €CTECTBEHHOTO
SI3bIKA U SI3bIKA XUMHH.

Habmtonate AeMOHCTpUpPYEMBIE U CAMOCTOSTENBHO IIPOBOJUMBIE OTIBITHI.
OmnwuceIBaTh CBOMCTBA M3y4aeMbIX BEIIECTB HA OCHOBE HAOIIOACHUH 3a MX
IPEBPALICHUSIMH.

Jloka3biBaTh aM()OTEPHBII XapakTep OKCHJIOB U TUAPOKCHIOB aATFOMHHHUS U
xenesa (I11).

CpaBHUBATh OTHOIIEHUE U3YYAaEMbIX METAJUIOB U OKCUJA0B METAJIJIOB K BOJIE.
CpaBHUBATh OTHOIIEHHUE TMIPOKCHIOB HATPHUS U aJIFOMUHHUS K pacTBOpam
KHCJIOT U ILEJIOYEH.

PacnioznaBatk onbITHBIM IyTeM rugpokcul — nonsl Fe (IDu (I1IT)
CoOmrofaTh TEXHUKY 0€30MMacHOCTH, TPaBUIILHO 00paIIaThCs ¢ XUMUYECKON
Mocy/10¥ u 1a00paTopHBIM 000pPYIOBAaHUEM. 3alUCHIBATh YPAaBHEHUS
peakuuii B 3JIEKTPOHHO-UOHHOM BH/JIE.

OcymiecTBIATh peakuy, MOATBEPKAAIOIINE TEHETUYECKYIO CBSI3b MEXKIY
HEOPraHMYEeCKUMHU COETMHEHUSIMU.

O0006111aTh 3HAHUS U JIE€IaTh BBIBOEI.

[Iporuo3upoBatk CBOKWCTBA HEM3YYEHHBIX 2JIEMEHTOB U UX COCIUHEHNI Ha
OCHOBE 3HaHUH O MEPHOJNYECKOM 3aKOHE.

Hcnonb3oBath MproOpeTeHHbIE 3HAHUS U YMEHUS B TPAKTHUECKOM
NEeATeNbHOCTH U MIOBCEHEBHON XKHM3HH C 11€IbI0 0€3011aCHOCTH 00palleHus ¢
BEIIECTBAMU U MaTepHalaMH U SKOJOTMUYECKH IPaMOTHOTO MOBEJICHHS B
OKpyXKarolleH cpesie.. BeluncasaTs no XMMUYECKMM ypaBHEHUSIM Maccy,
00BbEM, ¥ KOJIMYECTBO BEILECTBA OJAHOIO U3 MPOAYKTOB PEAKIIMU 10 Macce
HCXOJIHOTO BEIIECTBA, 00bEMY WIIN KOJIMYECTBY BEILIECTBA, COIEPKAILETO
OINpeNeNEHHYIO JIOJI0 puMece. [ 0TOBUTh KOMIIBIOTEPHBIE TPE3EHTALMH 10
TEME.

Pasznen 3. KpaTrkuii
0030p BasKHeHIMX
OPraHuYecKux
BelecTB (7 1)

Tema
IlepBoHauanbHbIE
npeacTaBjJeHus 00
OPraHuYecKux
BelllecTBax — 7 4acoB

Hcnonb30BaTh BHYTPU- U MEKITPEIMETHBIE CBSA3ZH.

CocTaBisTh MOJIEKYISIPHBIE U CTPYKTYpPHBIE (OPMYJIBI YTIEBOIOPOIOB.
Onpenensars NPpUHAATICKHOCTh BEIIECTBA K OTPECIIEHHOMY KiIaccy
OpPraHUYECKUX COCTUHEHHI.

3anuchIBaTh YpaBHEHHS peakUUid 3aMelIeHUS U TPUCOSAUHEHUS C ydacTHEM
OpPraHMYECKUX BEIECTB.

Habmtonate AeMOHCTpHUpYEMBbIE OMBITHI.

OnuceiBaTh CBONCTBA U3y4aeMbIX BEILIECTB HA OCHOBE HAOIIOACHMI 32 X
IPEBPAICHUSIMH.

Y4acTBOBaTh B COBMECTHOM OOCYKICHUH PE3YIbTATOB OIBITOB.

[IpoBOIUTH KaUeCTBEHHBIE PEAKIIMU HAa HEKOTOPbIE OPTaHUYECKHE BEIECTBA.
[Tonb3oBarbest nHGOPMALIMEH U3 APYTUX UCTOYHUKOB JUIS ITOATOTOBKH
KpaTKUX COOOIIECHUIA.

['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALIUY.

TemMaTnueckoe NJIaHMPOBaHHUE Y4eOHOrO Kypca XumMHH 9 kJiace

Ne/n | HammeHnoBanme pasaena KoanuectBo IIposepounbie | [IpakTHyeckue
4acoB B padoThI padoThI
pabdoueit
nporpamme

1. IToBTOpEHUE Kypca Xxumuu 8 Kiiacca 2




Knaccudukarus XuMHIECKUX peakiui 7
XHWMHUYECKUE PEAKIUU B BOIHBIX 7
pacTBopax

MHoroo0pa3ue BemecTs 45
Kpatkwuii 0630p BaXHEHUIIIX 7
OpPraHMYECKUX BEILECTB

Hroro 68




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudpukat 603332450510203670830559428146817986133868575925
Bnageney Hexait EneHa AnekcaHapoBHa
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