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MNOACHUTEJIBHASA 3AIINCKA

B cootrBerctBun ¢ Ilpukazom Munnpocsemenust Poccun ot 11 nexadbpsa 2020 r. Ne 712 o BHeceHun uzmeHenuii Bo ®I'OC obuiero
oOpa3oBaHMsI, a TaKXKe PEKOMEHIAlMi MUHUCTEPCTBA O0pa30BaHUSA, HAYKH M MOJOAEKHOW monuTUkKH KpacHomapckoro kpas ot
13.07.2021 1. Neo 47-01-13-14546/21; npumepHOil NporpaMMoOM BOCIUTaHUS, OJOOPEHHOUW peleHueM QenepaibHOro y4eOHO-
METOJIMYECKOro 0OBbEIMHEHHS 0 00IIeMy 00pa3zoBaHuio, MPOTOKOI OoT 2 utoHs 2020r. Ne2/20 B yacTu paboyux MporpaMM y4eOHBIX
peIMeTOB, KypcoB, KoTopbie ¢ 2021-2022 ydyeOHOro rojia JOMKHBI COAEPKAaTh TEMATUYECKOE TUIAHUPOBAHUE, B TOM YHCIIE C Y4€TOM
NporpaMMbl BOCIIUTAHUSI - ObUIM J00aBJICHbI OCHOBHbIE HANPABJEHUSI BOCIHUTATEIbHOH /eSITeILHOCTH OTHOCSIIUECS K
JOCTIKEHUIO JIMYHOCTHBIX pPe3yJbTaToOB B pazzene «llnanupyembie pe3yibTaThl M3y4YeHUs y4eOHOTO mpenMera «XUMUs» U pasjese
«Temarnueckoe MIaHUPOBAHUE C OTPEICTICHUEM OCHOBHBIX BUIOB YUYCOHOU NEATEILHOCTH YUAIIUXCS.

1.INIAHUPYEMBIE PE3YJbTATBHBI OCBOEHUS YYEBHOT'O MPEAMETA « XUMMSD»

B pe3ynbrate nzydeHus ydeOHOTO IIpeaMeTa « XMMHES» Ha YPOBHE OCHOBHOT'O OOIIEero o0Opa3oBaHuUs
8 kiacce

OcHOBHBIC IOHATHS XMMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPEICTABICHUMN)
BrinmyckHUK Hayuumca:

L4 OIMMCHIBATh CBOMCTBA TBECPAbIX, dKUAKUX, ra3oo6pa3H51x BCIICCTB, BBIACIIAA NX CYIICCTBCHHBIC ITPHU3HAKH,

L4 XapaKTCPHU30BaTh BCHICCTBA 110 COCTAaBYy, CTPOCHHIO U CBOfICTBaM, YCTaHaBJIMBATb INPUIHMHHO-CICACTBCHHBLIC CBA3HU
MCIKAY AAaHHBIMU XaPAaKTCPHUCTHUKAMHU BCIICCTBA,

L PAaCKpbIBATb CMBICI OCHOBHBIX XMMHUYCCKUX MOHSITHH: aToOM, MOJICKYJIA, XUMHUYCCKUU QJICMCHT, IIPOCTOC BCHICCTBO,
CJI0KHOC BCHICCTBO, BAJICHTHOCTD, UCITIOJIB3Ys 3HAKOBYIO CUCTCMY XHMMHH,

e n300paxkaTh COCTAB MPOCTEUIIUX BELIECTB C MOMOIIbI0 XUMUYECKUX (DOPMYI U CYHIHOCTh XMMHUYECKUX PEAKIUil ¢
NOMOIIBIO XUMUYECKUX YPABHEHU;

®  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAKXKE MACCOBYIO JOJI0 XUMUYECKOTO
3JIEMEHTA B COEIMHEHUSX;

L CpaBHUBATbL 110 COCTABY OKCHAbI, OCHOBAHUWA, KNUCJIOTbI, COJIN,
b KJIaCCI/I(I)I/IHI/IPOBaTB OKCHJIbI U OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIN — I10 COCTAaBY;,



®  ONUMCHIBAaTh COCTAaB, CBOKMCTBA U 3HAYEHHUE (B MPUPOJAE U MPAKTUUECKOHN AEATEIBHOCTH YEIOBEKA) MPOCTHIX BEUIECTB —
KHCJIOPOJIa K BOJIOPOJIA;

®  1aBaTh CPABHUTEIIbHYIO XapAKTEPUCTUKY XUMUYECKUX JIIEMEHTOB 1 BAJKHEUIIINX COCTMHEHUIN €CTECTBEHHBIX CEMEICTB
HIEJIOYHBIX METAJJIOB U FaJOT€HOB;

®  [0Jb30BaTHCA JTAOOPATOPHBIM 000PYAOBAHUEM U XUMHUUECKOU MOCYI0H;

® TPOBOAMUTH HECIOXHBbIE XMMHUYECKHE ONBITHI M HAONIONCHUSA 3a M3MEHEHHEM CBOMCTB BEIIECTB B MPOIIECCE HUX
MpPEeBpaIIeHHIT; COOI0IaTh MpaBUiIa TEXHUKN O€30MacCHOCTH MIPH MPOBEICHUU HAOIIOACHUI U OTIBITOB;

®  pasnuyaTh HKCIIEPUMEHTAIBLHO KUCIOTHI U IIEJI0UH, MTOJIb3YSICh MHIUKATOPaMH; 0CO3HATH HEOOXOAMMOCTH COOJTIOICHUS
Mep 0€30MacHOCTH MPHU OOPALEHUH C KUCIOTAMU U IIEJI0YaMHU.

BBINyCKHUK noayuum 603MOMNCHOCHIb HAYYUMBCAL

® 'PaMOTHO O00OpaIIaThCs C BEMIECTBAMU B TOBCEAHEBHOM KU3HU;

® 0CO3HaBATh HEOOXOAMMOCTH COOJIIOJIEHHUS MPaBUJI SKOJOTMYECKH O€30IacHOTO MOBEICHHS B OKPYKAIOIIEH MPUPOIHOU
cpexne;

® [IOHUMATh CMBICT U HEOOXOJUMOCThH COOJIIOJICHUS TPEANUCAHUM, TpearaéMblX B HHCTPYKIHUSX IO HCIOIb30BAHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMUU U JIP.;

® 1ICTI0JIH30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH TIPH BBITIOJIHEHUU UCCIIEOBATEILCKUX TIPOEKTOB 10 U3yUEHUIO
CBOMCTB, CIOCOOOB MOJIyYE€HHS M pACIIO3HABaHUS BEILIECTB;

® pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MCIIOJIb3YSl CPEACTBA YCTHOIO W MHCHBMEHHOTO OOIICHUS, MPOSBIISIThH
TOTOBHOCTH K YBaKEHHUIO MHOM TOUYKH 3PECHUSI IPU 0OCY X ACHUHU PE3yTbTATOB BHITIOJIHEHHOMN pabOThI;

® 00BEKTUBHO OIEHWBATHh MH(GOPMAIIUIO O BEIIECTBAX M XUMUYECKUX MPOIECCaX, KPUTHUECKHU OTHOCUTHCS K TICEBIOHAYYHOMN
uHdOopMaIu, HeTOOPOCOBECTHOM peKiiaMe, KacaroIIecs HCTIOIb30BAHMS PA3IMUHbIX BEIIECTB.

Ilepuoanyecknii 3aK0H U MepUOAMYECKAs cucTeMa XumMu4yecKux djieMeHToB .M. Menaeneesa. CTpoeHue BeuiecTsa.
BrinyckHUK Hayuumcs:

®  KJIACCU(PUIUPOBATH XMMUYECKUE JIEMEHThl Ha METaJIbl, HEMETAJIbI, JIEMEHTbI, OKCUbl U THIPOKCUIBI KOTOPBIX
amM(OTEepHBI, U HHEPTHBIE AJIEMEHTHI (Ta3bl) 1151 OCO3HAHUS BAXKHOCTH YIOPSAJOYEHHOCTH HAyUHBIX 3HAHUIA;

®  pacKpbIBaTh CMBICH Nlepuoanueckoro 3akoHa /[.11. Menneneena;

®  ONUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO (POPMY MEPUOIUYECKON CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB;

®  XapaKTEepU30BaTh COCTaB ATOMHBIX SIIEP W PACHPEHCICHUE YHUCIA DJIEKTPOHOB IO AJIEKTPOHHBIM CJOSIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB MaJIbIX IEPUOJOB IEPUOIUIECKON CUCTEMBI, @ TAKKE KaJUsA U KaJIbLHs,



® paznauyaTh BHUJbl XUMHUYECKON CBSI3M: HOHHYIO, KOBAJICHTHYIO TMOJISPHYIO, KOBAJICHTHYI) HEMOJSIPHYIO U
METAJUTNYECKYIO;

e  u300paxaTh JIEKTPOHHBIE (POPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMHU CBSI3IMU PA3HOTO BUJIA;

®  BBIBISITH 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPOCHHUS €ro KPUCTALIWYECKON peleTKd (MOHHOW, aTOMHOM,
MOJIEKYJISIPHOM, METaJUIMYECKON);

®  XapaKTepU30BaTh XMMUYECKHUE AJIEMEHTHl U UX COCJUHEHUS HAa OCHOBE IMOJIOKEHHUS 3JIEMEHTOB B MEPUOAUYECKOU
CUCTEME U OCOOCHHOCTEH CTPOCHHS MX aTOMOB,;

®  ONKCHIBAaTh OCHOBHBIE NpPeANOChUIKM OTKpbITHS .M. MeHnaeneeBbM MEPUOIUYECKOTO 3aKOHA M MEPHOIUYECKOU
CUCTEMbI XUMUYECKHUX AJIEMEHTOB U MHOT'O00Pa3HYI0 HAYYHYIO JAESTEIHHOCTh YYEHOTO;

®  XapaKTEepU30BaTh HAyYHOE U MHPOBO33PEHUYECKOE 3HAUYECHHUE IMEPUOAUYECKOrO 3aKOHA U MEPUOJUYECKON CUCTEMBI
xuMudeckux saemeHToB (.M. Menneneena;

®  0CO3HABaTh HAYYHBIE OTKPBITUS KaK pe3yJIbTaT IJIUTEIbHBIX HAOIIOICHUH, ONTBITOB, HAYYHOMN MOJIEMHUKHU, TIPEOI0TCHUS
TPYIHOCTEW U COMHEHUM.

BeInyCKHUK noyuum 603moicHoCms HAYUUmMbCA:

®  OCO3HAaBaTh 3HAYEHUE TCOPETUUYECKUX 3HAHUU [T IPAKTUUYECKOU eI TEIIbHOCTH YEIOBEKA,

®  OMNNCHIBaTh U3YUCHHBIC OOBEKTHI KAK CUCTEMBI, MPUMEHSS JIOTUKY CUCTEMHOT'O aHaJIN3a;

® [PUMEHATh 3HAHUA O 3aKOHOMEPHOCTSX MEPUOJUYECKOM CHUCTEMbl XMMHUYECKHX JJIEMEHTOB I OOBSCHEHUS U
IIPEABUACHUS CBOUCTB KOHKPETHBIX BELIECTB;

e pa3BuBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM yriayOJeHuss 3HaHUM 00 HCTOPUM CTAHOBIICHUS
XMMHUYECKOU HAYKH, €€ OCHOBHBIX IOHITUN, IEPUOJAYECKOIO 3aKOHA KAaK OJHOIO M3 BaXKHEWIIMNX 3aKOHOB IPUPOJIBI, & TAKKE O
COBPEMEHHBIX JOCTWKECHUAX HAYKU U TEXHUKH.

9 Kiacce



MHoroo0pa3ue XuMH4YECKHX PeaKIHii.
BrinmyckHUK Hayuumcs:
®  OOBACHATH CyTh XUMUUYECKUX MPOIIECCOB;
®  Ha3bIBaTh IPU3HAKHU U YCIOBUS MIPOTEKAHNS XUMUYECKUX PEAKIUL;
®  yCTaHABIMBATh MPUHAJICKHOCTh XUMUYECKOMN Peakliiu K ONPEAeIICHHOMY THUITY [0 OJJHOMY U3 KJIaCCU(UIUPOBAHHBIX
MIPU3HAKOB!
1) mo 4ncy U coCcTaBy UCXOAHBIX BEIECTB U MPOAYKTOB PEAKIUH (PEAKIIMN COEIUHEHUS, PA3JI0KEHNU, 3aMEILICHHUS] U 0OMEHA);
2) 10 BBIICJICHUIO WM MOTJIOIIEHUIO TEIIOTHI (PEaKuy S3K30TEPMUYECKHE U SHIOTEPMUYECKHE);
3) 110 U3MEHEHHUIO CTENIEHEN OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB (OKHCINUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN);
4) no oOpaTUMOCTH TpoIiecca (peakiu 00paTuMble U HEOOPaTUMBIE);
e  Ha3bIBaTh AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIUH;
e  Ha3bIBaTh (PaKTOPHI, BIUSIIOLIUE HA CMEIICHHE XMMHUECKOIO PABHOBECHUS;
®  COCTaBJISITh YPAaBHEHUS DJICKTPOIUTUUECKON AUCCOLMALIMK KUCIIOT, IEJI0YEH, COJIEH; OJHbIE U COKPALLIEHHbIE HOHHBIE
YpaBHEHUS peakuuii 0OMeHa; ypaBHEHHS OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKLIU;
®  [IPOTHO3MPOBATH NPOAYKTHl XUMHUYECKHUX peaKUui mo (opmyiaM / Ha3BaHUSM HCXOJHBIX BELIECTB; ONPEIEIATH
MCXO/IHbIE BEIIECTBA IO (popMysaM / Ha3BaHUSAM MPOJYKTOB PEAKIINH;
® COCTaBISITb YPaBHEHHUs PpEaKIUi, COOTBETCTBYIOIIMX  IIOCJIENOBATEIBHOCTH  («IIETIOYKE») IpEBpAlLCeHUN
HEOPraHWYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB;
®  BBIBIIITH B IPOLECCE IKCIIEPUMEHTA TPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUN XUMUYECKON Peaklnu;
®  TOTOBHUTH PACTBOPHI C ONPENEICHHOW MaCCOBOM J0JIEd PACTBOPEHHOIO BELIECTBA;
®  OIpPENEIATh XapaKTEP CPeAbl BOJHBIX PACTBOPOB KHUCIIOT U IIENOYEN IO N3MEHEHUIO OKPACKH MHIUKATOPOB;
®  [IPOBOJUTH KAUECTBEHHBIEC PEAKLINH, ITOATBEPKAAOIIME HAJTMYHUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX KATHOHOB
Y aHUOHOB.

BeInyCKHUK noyuum 603moxicHOCMb HAYUUMBCAL.
®  COCTaBJATHh MOJIEKYJISIPHBIC U MOJIHbIE MOHHBIE YPABHEHUS 0 COKPAILIEHHBIM MOHHBIM YPaBHEHUSIM;
®  I[IPUBOJAUTH IPUMEPHI PEAKUUW, MOATBEPKAAIOIIMX CYIIECTBOBAHUE B3aWMOCBSI3M MEXKAY OCHOBHBIMHU Kjlaccamu
HEOPraHWYECKUX BEIIECTB;
®  [IPOTHO3UPOBATH PE3YyJILTAThI BO3JEHCTBUS Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOM pEeaKInH;
®  [IPOTHO3UPOBATH PE3YyJIbTATHI BO3JAEHCTBUS PA3IUUHBIX (PAKTOPOB HA CMEIIEHUE XUMHYECKOT'O PABHOBECHSI.



Mmuoroodpasue BeLecTB.
BeinmyckHUK Hayuumca:

®  ONpeAeiATh NPUHAIIEKHOCTh HEOPIaHWYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB/TPYMI: METALIBI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHHSI, KUCJIOTBI, COJIH;

®  COCTaBJIATh (POPMYJIbI BEILIECTB MO UX HA3BAHUSM;

®  ONpPENEsATh BAJIEGHTHOCTh M CTENIEHb OKUCIIEHHS JIEMEHTOB B BEILIECTBAX;

®  COCTaBJATh (POPMYJIBI HEOPTaHUYECKUX COEIMHEHHI M0 BAJEHTHOCTAM U CTENEHSM OKHUCIIEHHUS 3JIEMEHTOB, a TAKKe
3apsiaM UOHOB, YKA3aHHBIM B Ta0JIMIIE PAaCTBOPUMOCTHU KUCJIOT, OCHOBaHHUM U COJIeH;

e  OOBACHATH 3aKOHOMEPHOCTU HM3MEHEHUS (PU3NYECKUX U XUMHUYECKUX CBOMCTB NPOCTHIX BEIIECTB M HMX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMHU BTOPOTO U TPETHETO MEPUO/IOB;

e  Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl TPYIIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e  Ha3bIBaTh OOLIME XMMHUYECKUE CBOMCTBA, XapaKTEPHbIE I KaXJI0r0 U3 KJacca HEOPraHWYECKHX BEIIECTB (KHCIIOT,
OCHOBaHHUM, COJIEH);

® [IPUBOAUTH NPHUMEPHl PEAKLUHH, MOATBEPKAAIOIIUX XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILECTB: OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH;

®  ONpENeNsATh BEMIECTBO — OKUCIUTEND U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIMIX;

®  COCTaBJISITh AJNEKTPOHHBIN OaaHC (A1 U3YUYEHHBIX peakluii) MO MPEIOKEHHBIM CXEMaM PEaKIIMii;

®  [IPOBOAUTH JIAOOPATOPHBIE OMBITHI, MOATBEPHKAAIOIINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
BEILECTB;

®  [IPOBOAUTH JTAOOPATOPHBIE OMBITHI MO MOJYYEHUIO M COOMPAHHIO ra3000pa3HBIX BELIECTB: BOAOPOJA, KUCIOPOJa,
YTJIEKHUCIIOrO ra3a, aMMHUaKa; COCTaBIIATh YPABHEHUSI COOTBETCTBYIOIIMX PEAKIIUM.

BBINYCKHUK TOTYYUT 803MONCHOCHb HAYUUMbCAL.

* IPOTHO3MPOBATh XUMUYCCKHE CBOMCTBA BEILIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MTPOSIBJIATH OKUCIUTEIIBHBIC UM BOCCTAHOBUTEIIBHBIC CBOMCTBA C YIETOM CTEIICHEH OKHCIICHHS
AJIEMEHTOB, BXOAIIUX B €0 COCTAB,;

* BBISIBJISITH CYIIICCTBOBAHHUE I'€HETHUECKON B3aMMOCBSI3U MEXK/Ty BEIIECTBAMH B PSY: IPOCTOE BEIMECTBO — OKCH — KHCIIOTa/TUAPOKCH
— COJIb;



* XapaKTepU30BaTh OCOOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOW KHCIIOT;

® [IPUBOAMTH NPUMEPHI YPABHEHUIN PEaKUWi, JEXKalIUX B OCHOBE MPOMBIILIIEHHBIX CIIOCOOOB MOJYyYEHHUsS] aMMHUaKa, CEPHON
KHUCJIOTHI, YyI'yHa U CTaJH;

® OMNUCHIBaTh PU3NYECKUE U XUMUUECKHE MTPOLIECCHI, SBIISIOLIUECS YACThIO KPYTrOBOPOTA BELUIECTB B PUPO/IE;

® OpraHu30BaTh U OCYILIECTBIIATH IIPOCKTHI 110 UCCIIEIOBAHUIO CBOMCTB IIPAKTUYECKHA 3HAYUMBIX BELIECTB.

HSY‘IGHI/Ie XMMHH B OCHOBHOM IIIKOJIC Aa€T BOBMOXXHOCTE JOCTHUYb CICAYIOINNX PE3YJILTATOB B HAIIPABJICHUH JIMYHOCTHOI'O PA3BUTHUA:

dopMUpoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOMH,
TBOPUYECKOU U IPYIUX BUIAX JIEATEIbHOCTH;
®opMUpOBaHUE TOHMMAaHUS LEHHOCTH 3J0pPOBOr0 M 0O€30MacHOro o0pas3a >KU3HU; YCBOCHHE MpPaBUI HHAMBUAYAJIBHOTO M
KOJUIEKTUBHOTO O€30I1aCHOT0 MOBENICHHS B UPE3BbIYANHBIX CUTYALUSAX, YTPOKAIOUIMX KU3HHU U 3I0POBBIO JIOEH;
dopMHpoBaHUE MMO3HABATEIILHON U MH(POPMALIMOHHON KYJIbTYPhI, B TOM YHCII€ PA3BUTHUE HABBIKOB CAMOCTOSATEIBHON pabOTHI €
y4eOHBIMU TOCOOUSIMU, KHUTAMH, JJOCTYITHBIMU MHCTPYMEHTAMU U TEXHUYECKUMU CPeIcTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
Pa3BuTHE TOTOBHOCTH K PELICHUIO TBOPUECKHUX 3a/iay, YMEHUsI HaXOJUTh aJIeKBaTHbIC CIIOCOOBI MOBECHUS U B3aUMOJICHCTBHUS C
napTHEpaMu BO BpeMs Y4eOHOM M BHEY4YEOHOM NEeATEeTbHOCTH, CIIOCOOHOCTH OIICHMBATH MPOOJIEMHbBIE CUTYaIlUU U ONEpPaTUBHO
MIPUHUMATh OTBETCTBEHHBIC PEILICHUS B PA3IUYHBIX MPOAYKTUBHBIX BUJIAX JAEATEIbHOCTU (yueOHasi TOMCKOBO-UCCIIEI0BATENbCKAS,
KJIyOHasl, MPOEKTHasA, KPY>KKOBas U T. I1.)

o JluuHocmubie pe3yibmanmyvl Ompaicarom clhopmMupo8anHoOCms, 8 MOM YUCTE 8 YACHIU:
I'pasxkpanckoro Bocnuranms (MPEACTaBICHUS O COLMAIBHBIX HOPMAaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTUBE,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITENIbHOCTH TMPHU BBIMOJHEHUU YYEOHBIX, MO3HABATENBHBIX 3aJ1a4, BHITIOJHEHUU
HKCIIEPUMEHTOB, CO3JJaHUN Y4€OHBIX POEKTOB, CTPEMJICHUSI K B3aUMOIOHUMAHHUIO U B3aUMOIIOMOIIM B IIPOLIECCE 3TON yueOHOU
NESATEeIIBHOCTH);
IMaTpuoTnyeckoro BOCHUTAHUSL M (POPMHPOBAHUSI POCCHUHCKOW MIEHTHYHOCTH (IIEHHOCTHOTO OTHOIICHUSA K
OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY MHAYYHOMY HACJIEAUIO0, NMOHMMAaHUS 3HAYEHUs] XUMHYECKOW HAYKU B )KU3HU
COBPEMEHHOr0 O0IIEeCTBa, CIOCOOHOCTH BIANETh JAOCTOBEPHON HH(pOpMAIUEil O MepeloBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOM U OTE€UECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE MHUpPA U OOIIECTBA);
JIyXOBHOT'0 1 HPABCTBEHHOI'0 BOCIIMTAHMS JIeTeil HA OCHOBE POCCUIICKUX TPAANIMOHHBIX IEHHOCTel (TOTOBHOCTH OILIEHUBATH
CBOE MOBEJICHNE U MOCTYIIKM CBOMX TOBAPUILEH C MO3ULNNA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MOCTYTIKOB);
IIpuoOmenus aerei K KyJbTYPHOMY HacJdeAuI0 (IcTeTHYECKOe BOCIIMTAHME);




5. HMonyasipu3anun Hay4YHbIX 3HaHuM cpeau aereil (LleHHocTHM Hay4yHOro mo3HaHusi) (MUpPOBO33pEHUYECKHX MPEICTABICHUI
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM U COCTaBIIOIIMX OCHOB JJI NOHUMAaHUS CYIIHOCTH HAay4HOU
KApTUHBI MHpPA; MPEJACTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3AUMOCBI3SX YEJIOBEKAa C MPUPOIHOU
CpelloH, O POJIM MpEeAMETA B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH; MO3HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJyYEHHE HOBBIX
3HAHUH 0 MPEAMETY, HEOOXOJUMBIX JJI1 O0BSICHEHHS HaOII0aeMBbIX MPOIECCOB U SIBICHUH; MO3HABATEILHON U MHPOPMALIMOHHOM
KyJbTYphl, B TOM YHKCJI€ HAaBBIKOB CaAMOCTOATEIHHON pabOThl C Y4eOHBIMU TEKCTAMH, CIIPABOYHOW JMTEPATYypOM, NOCTYIHBIMU
TEXHUYECKUMHU CPeJICTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTHI; HHTepeca K OOYUEHHIO U TTO3HAHUIO, JTF0003HATEbHOCTH, TOTOBHOCTH
U CIOCOOHOCTH K CaMOOOpa30BaHMIO, MCCIIEIOBATEIBCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBiICHHOCTH U YpPOBHS
oOy4eHHs B JaJIbHEUIIIEM);

6. ®du3n4eckoro BOCHNUTAHUS U (POPMUPOBAHUS KYJIbTYPbI 310POBbsl (OCO3HAHUS LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLICHHUSI
K CBOEMY 3J0pOBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUS IOCIEICTBUM M HENPUATUS BPEIHBIX MPHUBBIYEK,
HEO0OXOAMMOCTH COOJIIOICHUSI PAaBUJT O€30IaCHOCTH B OBITY U PEANbHOU XKU3HH );

/. TpyaoBoro BOCIMTAHMA U NPOGecCHOHAIBHOr0 camMoonpeneJeHuss (KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Y4eOHO- MCCIIEN0BATENbCKOW, TBOPUECKOW M IPYTrUX BUJAX JAESITEIBHOCTU; MUHTEpPECa K MPAKTHYECKOMY H3YUYEHUIO
npodeccuii U Tpylda pa3aIM4YHOrO pOAd, B TOM YHCIE HAa OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHWM, OCO3HAHHOIO BbIOOpA
WHJUBUyaIbHOW TPAeKTOPUHM MNPOAOKEHUS 0Opa30BaHMS C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K IMPEIMETY,
OOILECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN );

8. JK0/10rMYecKOro BOCIUTAHNUSA (SKOJIOTMUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHUS K IPUPOJI€ KaK HICTOYHUKY JKU3HH Ha 3eMJle, OCHOBE
e€ CyIlecTBOBaHUS, TOHUMaHUS IEHHOCTH 3/I0POBOT0 U O€30MacHOT0 00pa3a )KM3HU, OTBETCTBEHHOTO OTHOLIEHHSI K COOCTBEHHOMY
(GU3MYECKOMY U TICUXUYECKOMY 370pPOBBI0, OCO3HAHUS IIEHHOCTH COOJIIOJICHUS TpaBWiI 0€30MacHOro MOBEACHUS mpu padoTe ¢
BELIECTBaMH, a TAK)KE B CUTYal[UsAX, YTPOKAIOUINX 3JOPOBBIO U KU3HU JIIOJIEH; CHOCOOHOCTH MPUMEHSTh 3HaHUS, TIOJy4aeMble pu
W3YyYECHUHU MPEAMETA, I PELICHUS 3a7ay, CBSI3aHHBIX C OKPYXKAIOUIEH NMPUPOJHOU CPEIOW, MOBBIIEHUS YPOBHS SKOJIOTHUYECKOU
KYJbTYpPbI, OCO3HAHUSA TJI00aTBHOTO XapaKTepa dKOJOTMUYECKUX MpoOJIeM U MyTel UX peuieHusi HOCPeACTBOM METOA0B MPEAMETA;
HKOJIOTUYECKOTO MBIIIJIEHHUS, YMEHUS! PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM, KOMMYHUKATUBHOM U COLMATILHON MPAKTHUKE).

MeTanpeaMeTHBIMH PE3yJIbTATAMH OCBOSHUS OCHOBHOM 00pa30BaTEIbHON ITPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHMUS SIBISIOTCS:
® OBJIAJICHHC HaBBIKAMH CAMOCTOSTEIIBHOTO TPUOOPETCHHUS HOBBIX 3HAHHM, OpraHU3aIMK YIeOHOM IeATeTbHOCTH, TTIOMCKA CPEJICTB €&
OCYIIIECTBIICHUS;
® yMCHHUE IJIAHUPOBATh MYTHU JOCTHIKEHHUS IIeJied Ha OCHOBE CaMOCTOSITEIIBHOTO aHAJIW3a YCIOBUM M CPEJICTB MX JTOCTHKCHHUS,
BBIJICJISITh  aJIbTEPHATUBHBIE CIOCOOBI JIOCTIDKCHUS 1€MW U BbIOMpaTh HambOomee S(PQPeKTUBHBIA CHOCOO, OCYIIECTBIATH
M03HABATEIILHYIO PEQIICKCHIO B OTHOIICHHUH JICHCTBHIA 110 PEIICHNIO YICOHBIX M MIO3HABATEIbHBIX 33]1a4;



® yMEHHE MOHUMATh NMPOOJIEMYy, CTaBUTh BOMPOCHI, BBIABUTATh T'HIIOTE3Y, JaBaTh ONpEAENICHUE MOHATHUAM, KIAacCU(ULIHUPOBATS,
CTPYKTYpUpPOBATh MaTepuai, MPOBOAUTH SKCIIEPUMEHTHI, apryMEHTHUPOBATh COOCTBEHHYIO MO3UIIMIO, (POPMYIMPOBATH BBIBOJBI U
3AKITF0YCHUS;

® yMEHHUE COOTHOCHUTH CBOM JIEUCTBHS C IUIAHUPYEMBIMH PE3YJIBTATAMH, OCYLIECTBIATE KOHTPOJb CBOEH JESITEIBHOCTH B IIPOLIECCE
JOCTUKEHMSI Pe3yJIbTaTa, ONPEAEIATh CIIOCOOBI IEUCTBUI B paMKaX IMPEJI0KEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATH CBOU
JNEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYAIUEH;

¢ (OpMUPOBAHME U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BAaHUS MHCTPYMEHTOB M TEXHUYECKUX CPEICTB MHPOPMAITHOHHBIX
TEXHOJOTHHM (KOMIBIOTEPOB M MPOTPAMMHOIO OOECTeueHUs]) KaKk MHCTPYMEHTAIbHO OCHOBBI Pa3BUTHSI KOMMYHHKATHUBHBIX U
MMO3HABATEJIbHBIX YHUBEPCAJIbHBIX YU€OHBIX JE€HCTBUM;

® YMEHHE CO3/1aBaTh, IPUMEHSITH U IPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJICIIU U CXEMBI JIJIsl pEIIEHUs1 Y4eOHbIX U IO3HABaTEIbHbIX
3a/1ay;

® YMEHHE H3BJIEKaTh MH(POPMALMIO U3 PaA3IUYHBIX HCTOYHHUKOB (BKJIOYas CpEACTBA MAacCOBOM HMH(pOpMAIUH, KOMIIAKT-AUCKH
y4eOHOr0 Ha3HaueHus, pecypcbl MIHTepHeTa), CBOOOIHO MOIb30BATHCA CIIPABOYHOM JIUTEPATYPOM, B TOM YUCJIE U HA SJIEKTPOHHBIX
HOCHTEJSIX, COOJII0IaTh HOPMbI HH(OPMAIIMOHHON N30MPaTENbHOCTH, ITUKY;

® yMEHHUE Ha MPAKTUKE MOJIb30BATHCS OCHOBHBIMU JIOTHYECKUMHU ITPUEMAMU, METOJIaMU HAOIIOI€HUS, MOJIETUPOBAHMS, OOBSICHEHUS,
pelieHus npodsieM, IPOrHO3UPOBAHUS U JP.;

® yYMEHHE OPIaHM30BbIBAaTh CBOIO )KM3Hb B COOTBETCTBUU C MPEJCTABICHUSMHU O 3JOPOBOM 00Opa3e U3HH, MMpaBax U 00s13aHHOCTAX
rpa)<1aHKHa, [ICHHOCTX OBITUS, KYJIBTYpPhl U COLIMATIBHOTO B3aUMOJICHCTBUS;

® yYMEHUE BBINOJHATH [TI03HABATENIBHBIEC U IPAKTUYECKUE 3a/1aHUSI, B TOM YHUCIIE IPOCKTHBIE;

® YMEHUE CaMOCTOATEIbHO M apryMEHTHUPOBAHHO OLICHUBATh CBOM JCUCTBUS W JECUCTBUS OJHOKJIACCHUKOB, COAEpPKATEIHHO
000CHOBBIBas MPABMWIIBHOCTD MJIM OLIMOOYHOCTH pe3yibTaTa v crnoco0a AeHCTBUS, aIEKBATHO OLIEHUBATh OObEKTUBHYIO TPYJHOCTb
KaK Mepy (paKkTH4YEeCKOro WM NMPEANOIaraéMoro pacxo/ia peCypcoB Ha pellleHue 3a/1auH, a Tak’Ke€ CBOM BO3MOXHOCTHU B JOCTUKEHUU
LIEJIU OIIPEAEIICHHOM CIIOXKHOCTH;

e yMeHue paboTaTh B rpymnie —3QPEeKTUBHO COTPYIHUYATH U B3aUMOICHCTBOBATh HA OCHOBE KOOPAMHAIIMH PA3IMYHBIX TO3UIUHN TpU
BbIpa0OTKe OOIIETO PELIeHUsI B COBMECTHOM AESITEIbHOCTH; CIYIIATh MapTHEPa, (POPMYJIMPOBATh U apTyMEHTUPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3UIHMIO U KOOPAMHHUPOBATH €€ C MO3MIMK NapTHEPOB, B TOM YHUCJIE B CUTYallMH CTOJIKHOBEHHS
MHTEPECOB; MPOAYKTUBHO pa3peiiaTh KOH(MIUKTH HA OCHOBE yueTa MHTEPECOB U MO3ULIMIA BCEX €r0 YYaCTHUKOB, OMCKA U OILIEHKU
aNbTEPHATUBHBIX CIIOCOOOB pa3pelIeHUsI.

IIpeaMeTHBIMHU pe3yJIbTaTAMM OCBOCHUS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOLIEr0 00pa30BaHUs SIBIISIOTCS:



dbopMupoBaHe MEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX MPEICTABICHUM O BEIIECTBaX, MX MPEBPAIICHUAX U MPAKTHUYECKOM
NPUMEHEHWH; OBIIAJICHHE MOHATHIHBIM amlapaToM U CUMBOJIIMYCCKUM S3bIKOM XUMUH;

OCO3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKUX
NpeBpaIICHU HEOPTAHUYECKUX U OPTAHUICCKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHUH KUBOI U HEXKUBOW TPUPOIBI; YTITyOJICHNE
NPECTABICHUN O MaTePUATILHOM €TUHCTBE MHPA,;

OBJIaJICHHE OCHOBAMHU XUMHUYECKON IPAMOTHOCTHU: CHOCOOHOCTBIO aHATTM3UPOBATH M OOBEKTUBHO OIICHUBATDH )KM3HECHHBIC CUTYAIIUH,
CBSI3aHHBIC C XMMUEH, HaBBIKaMHU 0€3011acCHOTO OOpaIleHHUs C BEIIECTBAMMU, UCIOJB3YEMBIMHU B TIOBCETHEBHOM JKU3HU;, YMEHUEM
aHAJIM3UPOBATH U IJIAHUPOBATH SKOJOTHYECKH 0€30MacHOE TIOBEICHUE B IIEIAX COEPEKEHUS 3I0POBbS U OKPY>KAIOIIEH CPEeIbl;
dbopMUpOBaHHE YMEHHUI yCTaHABIMBATh CBSI3M MEXAY PEATbHO HAONIOJAeMBIMH XHMHUYECKUMHU SIBICHUSIMHU U TPOIIECCAMHU,
IPOUCXOSAIINMUA B MUKPOMHUPE, OOBACHATh IPUYMHBI MHOTOOOpa3Hsl BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHMUS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHHMSI BEILIECTB OT UX CBOMCTB;

MPUOOPETEHUST OIbITa HWCIONb30BAHUSA PA3JIMYHBIX METOJOB H3Y4YEHHUsS BEIIECTB; HAOMIONECHUS 3a WX MPEBpaAlICHUSMHU TMpU
MIPOBEICHUH HECIIOKHBIX XUMUUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BAaHUEM J1a00OPATOPHOTO 00OPYAOBAHUS U PUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0KOTaX U JPYTHX TPAaBMax, CBA3AHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM
000py10BaHUEM;

OBJIaJICHHE MpHeMaMHu paboThl ¢ MH(POpMaLMEe XMMHUYECKOTIO COJIEpKaHUs, MPEACTaBICHHOW B pa3HO ¢opMe (B BHUIE TEKCTa,
dbopmyd, rpadKoB, TAOIHYHBIX TAHHBIX, CXeM, oTorpaduii u 1p.)

CO37IaHME OCHOBBI ISl (DOPMUPOBAHMS WHTEpPECa K PACHIMPEHHUIO W YIIIYOJIICHUIO XUMHUYECKUX 3HAHMA M BHIOOpAa XUMHHU Kak
npodUILHOTO TPEeAMETa MPHU MEPEXOJie Ha CTYNEHb CpeHero (MOJHOro) obiiero oopa3oBaHus, a B JaJlbHEWIIIEM U B KaueCTBE
chepsl cBoe MpodhecCUOHATIBHON JIEATEIbHOCTH;

dbopMupoBaHUE TIPEICTABICHHIA O 3HAYEHUN XUMHUYECKON HAYKH B PEIICHUH COBPEMEHHBIX SKOJOTHIECKUX MPOOIeM, B TOM YHUCIIE
B IIPEIOTBPALLEHUH TEXHOTCHHBIX U HKOJIOTHYECKUX KaTacTpod.



2.COAEPKAHME YYEBHOI' O ITPEIMETA «XUMMUSD»

8 kiacce
Pazgen 1. OcHOBHBIE MOHATHA XMMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPEACTABJIEHHUI)
[Ipeamet xumuu. XuMus Kak 4acTh €CTECTBO3HAHMS. BeliecTBa u ux cBoiicTBa. MeTobl MO3HAHUS B XUMUU: HAOJIIOICHHUE, IKCIIEPUMEHT.
[Ipuemsl 6e3omacHo paboThl ¢ 000pyI0BaHKEM U BelecTBaMu. CTpOEHHUE MJIaMEHHU.
YucTele BemecTBa U cMecH. CriocoObl OUUCTKH BEILIECTB: OTCTauBaHUe, GUIbTPOBAHKE, BRIMIAPUBAHUE, KPUCMALIUZAYUSL, OUCTIULIAYUSL.
PuU3NYECKUE U XUMUYECKHUE SIBIICHHUS. XUMHUUECKAE peakuud. [[pu3Haku XMMHUYECKUX PEaKIHU U yCIOBUS BO3HUKHOBEHUS U TECUECHUS
XUMHUYECKUX PEAKIUH.
ATOMBI, MOJICKYJIBI M MOHBI. BerecTBa MOJIEKYJISIPHOTO M HEMOJEKYJSIpHOTO cTpoeHus. Kpucrammmdeckue u amopdHbie BEIIecTBa.
Kpucrammmueckue pemieTku: HOHHasA, aTOMHAsi U MojieKyispHas. [IpocTeie u cinokHble BenecTBa. XUMUYECKUN dIEMEHT. MeTaisl U
HEMETAJUIbl. ATOMHasg eauHuIa Maccbl. OTHOCUTENIbHAsE aTOMHAs Macca.  S3bIK XMMHM. 3HAKM XMMHWYECKUX BJEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BellecTBa. XuMuueckue (Gopmyibl. OTHOCUTENbHAS MOJICKYJsipHass Macca. KauecTBEHHBIM U KOJIMYECTBEHHBIN
COCTaB BellecTBa. Brruncienus mo XxumMudeckum GopmyiiaM. MaccoBasi 10Jisl XUMHUYECKOTO 3JIEMEHTa B CII0’KHOM BEIIIECTBE.
BaneHnTHOCTh XUMUYECKUX 3JeMEeHTOB. Ompe/esieHe BaJE€HTHOCTU 3JEMEHTOB Mo (opMynam OMHApHBIX coeauHeHuil. CocTaBlieHHE
XUMUUYeCcKux (GopmyJs1 OMHAPHBIX COCTMHEHUHN MO BaJIEHTHOCTH.
ATOMHO — MOJIEKYJIIDHOE y4YE€HHE. 3aKOH COXpaHEHHsI macchl BemecTB. JKu3Hp u aesrenpHOCcTh M.B. JlomonocoBa. Xumunueckue
ypaBHEHHUS. TUIIBI XUMUYECKUX PEAKIUH.
Kucnopon. Haxoxnenue B mpupose. [lonyyenue kucmoposaa B 1abopaTopuu ¥ MPOMBIIIICHHOCTH. DU3MUECKUE K XUMUYECKHE CBOWCTBA
kuciopona. 'openue. Oxcunebl. [Ipumenenne kucinopona. Kpyrosopot kuciopoa B npupojae. O30H, anoTponus kuciiopoaa. Bo3ayx u
€ro CcoCTaB. 3anuTa aTMOC(HEPHOTO BO3AyXa OT 3arpsi3HEHUM.
Bonopoa. Haxoxnenue B mpupoae. [lonyduenue Bomopoa B 1abopaTopuu ¥ MPOMBITIUIEHHOCTH. Du3ndeckne U XMMUYECKHUE CBOMCTBA
Bojiopoaa. Bomopoa — BocctanoBuTeb. Mephl Oe30macHOCTH Tipu paboTte ¢ BogopoaoM. [Ipumenenune Bogopoa.
Bona. MeTtoapl onpeeneHusi coctaBa BoJbl — aHaIu3 U cuHTe3. dusnueckue cBoiicTBa Bojbl. Bosia B mpupojie u criocoObl €€ OYUCTKH.
Abspanus Boabl. XMMHUYECKHE CBOMCTBA BoAbl. [Iprmenenue Boabl. Boga — pactBopurens. PactBopuMocTh BelecTB B BoAe. MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTRBA.
KonuuectBennbie oTHomeHus: B xuMun. KonumdectBo BemectBa. Moisib. MosisipHast macca. 3akoH ABoraapo. MoJisipHblid 00hEM Ta30B.
OTHOCHUTENbHAS TUIOTHOCTH ra30B. OObEMHBIE OTHOILICHHS Ta30B MPU XUMUYECKUX PEAKITHSX.
Baxkneiime kiaccbl HEOpraHUueCKux coeuHeHuit. OKcuapl: cocTaB, Kiaccudukaius. OCHOBHBIE U KMUCJIOTHBIE OKCcUIbl. HoMeHkIaTypa
OKcUA0B. PU3NUECKNE U XUMUYECKHUE CBOMCTBA, MOJYYEHUE U TPUMEHEHHUE OKCHUJIOB.



IMunpoxcunel. Knaccudukanus runpoxcunoB. OcaoBanus. Coctas. [l{enoun u HepacTBopuMbie ocHOoBaHUsA. HoMenknarypa. @usndeckue
U XMMHYECKHE CBOMCTBAa OCHOBaHUU. Peakius neiTpanuzanuu. [lomydenue u mpumMeHeHHE OCHOBaHHM. AMQOTEpHBIE OKCHIABI H
TUJIPOKCHUBI.

Kucnotsl: coctas, knaccudukanus 1 HoMeHKIarypa. @U3nuecKkue U XUMUYECKUE CBOMCTBA KUCIOT. BBITECHUTEIBHBIN Psii METAIIIOB.
Conm: cocraB, kiaccudukanus 1 HomeHkaaTypa. Gusundeckue cBoicTBa coseil. PactBOpuMoCTh cosieil B Bojie. XUMUYECKHE CBOMCTBA
cosieid. CriocoObl osryuenust coneil. [lpumenenue comnei.

['eneTnueckas CBSI3b MEXKIY OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKUX COCTUHEHHUII.

Paznen 2. Ilepuoanyecknii 3aK0H U nepuognyeckas cucrema xuMudeckux 3jemMeHToB .. MenaeneeBa. CTpoeHue aroma
[lepBoHavasIbHBIE TOMBITKH KIACCH(PUKALIUA XUMUYECKUX 3JIeMEHTOB. lloHSATHME O Trpynmax CXOJHBIX 3J€MEHTOB. EcTecTBEeHHBIE
CEMENCTBA MIEJIOYHBIX METAJUIOB U TAJIOTEHOB. biaropoaHele rassl.

[lepuonnueckuii 3axon J[[.M.MenneneeBa. Ilepumonnueckas cucreMa Kak €CTECTBEHHO — Hay4Has KJIacCU(UKALMSI XUMUYECKHX
aneMeHTOB. TabnuuHas popma npeacTaBieHus KilacCu(PpUKaluu XUMAYECKHUX 3J1eMeHTOB. CTpykTypa Tadbmauusl «llepuonnueckas cuctema
xumudeckux anemeHnToB J.M. MenaeneeBa» (kopoTkast popma): A- u b- rpynmnsl, nepuopl. PU3NYECKHUI CMBICH MOPSIAKOBOTO 3JIEMEHTA,
HOMeEpa nepuoja, HoMepa rpynmsbl (s JIEMEHTOB A-Tpymm).

Crpoenue aroma: siApo M 3JEKTpoHHAs 00osiouka. CocTaB aTOMHBIX s/A€p: NPOTOHBI U HEHUTpoHbI. M30TONBL. 3aps aTOMHOrO sjpa,
MaccoBO€ YHCII0, OTHOCUTENbHAsE aTOMHas Macca. CoBpeMeHHasi GOpMyJIMPOBKA MOHATHUS «XUMUYECKHUI 2JIEMEHT.

DnexTpoHHas 000J04YKa aroMa: MOHSATHE 00 PHEPreTUYECKOM YpPOBHE (3JIEKTPOHHOM CJIO€), €ro EMKOCTU. 3alOJHEHUE 3JIEKTPOHHBIX
CJIOEB y aTOMOB 3JIEMEHTOB MEPBOT0 — TPEThETO NneprooB. CoBpeMeHHasi (opMyIUpOBKa MEPUOIUNIECKOTO 3aKOHA.

3HaueHue mnepuoguyeckoro 3akoHa. Hayuneie noctmxenus J[.MI. MenneneeBa: HUCHpaBlIeHHE OTHOCHTENBHBIX ATOMHBIX Macc,
IIPEACKA3aHNUE CYLIECTBOBAHUS HEOTKPBITBIX JIEMEHTOB, IIEPECTAHOBKM XUMHUYECKUX JJIEMEHTOB B NIEPUOANUYECKON cucteme. JKu3Hb U
nesitenbHOCTh (.M. Menneneena.

Paznen 3. CtpoeHue BemnecTrsa

DIEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BHUJbI XMMHYECKOW CBSI3M: KOBAJICHTHAs HEMOJSpHAs, KOBaJCHTHAas
MoJIsipHasi, UOHHAsl. BalleHTHOCTh 2JIEMEHTOB B CBETE JJIEKTpOHHOUW Teopuu. CteneHb okucieHus. [IpaBuia ompeneneHusi CTENeHEH
OKHUCJICHUS 3JIEMEHTOB.



9 kiacce

Pazgen 1. MHoroo6pa3ne XuMH4eCKHX peaKiuii

Knaccudukanus XuMUIeCKUX peakIuii: peakIuu COSTUHEHUS, PAa3I0KEHUS, 3aMelIeHns, 0OMeHa. OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC
peakiuuu. OKUCIUTENb, BOCCTAaHOBUTENb, MPOLECCHI OKHUCIEHUS U BOCCTaHOBJIEHUA. (COCTaBICHUE YPABHEHHUM OKHCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIIUHN C MOMOIIBI0 METO/A JIEKTPOHHOTO OanaHca.

TeruoBbie 3P heKThl XUMHUUECKUX peakluid. IK30TEPMHUUECKUE U FHAOTEPMUYECKUE peakiuu. TepMoxumudeckue ypaBHeHus. PacueTsl
0 TEPMOXUMHUYECKUM YPABHEHUSIM.

CKOpOoCTh XUMUYECKHUX peakinii. @aKkTOpBbI, BIUSIOIINE HA CKOPOCTh XUMUYECKUX peakiui. [lepBoHavyaibHOE  MOpPEACTaBICHUE O
KaTaJuse.

O6patumeble peakuuu. [loHsiTHE 0 XMMUYECKOM PAaBHOBECHUHU.

XUMUYECKUE PEaKIMU B BOJHBIX PACTBOpaxX. DJNEKTPOJHUTHI U HEAIEKTpoJUuThl. MoHbl. KatnoHsl U aHWoHbl. [udpamuas meopus
pacmeopos. INEKTPOIUTHIECKAS JTUCCOLUAINS KUCIIOT, OCHOBAaHUM U cojied. Cralble U CHUIIbHBIE 3JIEKTPOJIUTHI. CTENEHb JUCCOLUALINH.
Crenenpb aucconuanuu. Peakiimm MOHHOTO oOMeHa. YCJIOBUS TE€UEHHUSI PEaKIUid MOHHOTO OOMEHa JI0 KOHIa. XMUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUMYECKUX COCIMHEHUN B CBETE MPEJCTABICHUN 00 SJIEKTPOIUTUYECKOM AUCCOIMAIUU U OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuid. [louamue o cuopoauze coneil.

Paznen 2. MHoroo0pasue Bemiecrn

Hewmeramel. I'anorensl. [1onoxeHne B 1EPUOANYECKON CUCTEME XUMUUECKHUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxaeHue B mpupoe.
duznyeckre U XUMHUYECKHE CBOMCTBA rayloreHOB. CpaBHUTEINbHAS XAPAKTEPUCTHKA rajJoreHoB. llonydeHue u npuMEHEHUE TraJloreHoB.
Xnop. ®uznueckue U XUMUYECKHE CBOMCTBa xJiopa. [Ipumenenue xmnopa. Xmopoogopoa. @usnueckue coiictBa. [Tonyuenne. ComnsiHas
Kkucnota u e€ conu. KauecTBeHHast peakuysi Ha XJIOpUA-UOHBL. Pacnio3HaBaHUe XJI0pPHUI0B, OPOMUIOB, HOAHIOB.

Kucnopon u cepa. [lonoxxeHne B NEPUOANYECKON CUCTEME XMMHUYECKHX JJIEMEHTOB, CTPOEHHE MX aToMOB. Cepa. AJUTOTPOINHS CEPBI.
Pusnueckne 1 XuMuiyeckue coictea. Haxoxaenue B npupoge. [lpumenenne cepel. CepoBogopoa. CepoBoIOpOAHAS KACIOTA U €€ COJIH.
KauectBennas peakuus Ha cynbdua-uonsl. Oxcup cepsl (1V). @usnueckue u xumuyeckue cBorictpa. [Ipumenenue. CepHucras KUCIOTa
u ee conu. KauectBennast peakuusi Ha cyinbdut-uonbl. Okcup cepsl (VI). Cepnas kucimora. XuMHU4Yeckre CBOMCTBA pa30aBiIeHHOU U
KOHLIEHTPUPOBAHHOW CEpHOM KUCIOTHI. KauecTBeHHast peakiys Ha CyJibpaT-uoHbl. XUMHUUECKUE PEAKIINH, JIEKALIUE B OCHOBE MOIYYESHUS
CEpPHOU KHUCJIOTHI B IPOMBILLICHHOCTHU. [IpuMeHeHne CepHON KUCIIOTHI.

Aot u pocdop. [TonoxeHune B nepuoguueckoi CUCTEME XUMHUUECKHUX 3JIEMEHTOB, CTPOSCHHE UX aTOMOB. A30T, PU3NUYECKUE U XUMUUECKHE
CBONCTBa, MoiyuyeHue u npumeHeHue. KpyroBopor azora B mpupome. AMmuak. dusnueckue U XMMUYECKHE CBOWCTBA aMMHAKa,
nostyueHue u npumeHenue. Coau aMMOHUS. A30THas KUCJIOTa U €€ CBOMCTBA. OKHUCIUTENBHBIE CBOMCTBA a30THOM KUCAOTHI. [lomyuenue



a30THOM KHCIOTHI B JabopaTopuu. XUMHUYECKUE PEaKIUH, JIeKAIIUe B OCHOBE MOJIyUYEHHS a30THOM KUCIOTHI B MPOMBIIIJIEHHOCTH.
[Tpumenenne a30THOM KUCIOTH. COJM a30THON KUCIIOTHI M MX PUMEHEHUE. A30THBIE yIOOpCHHUS.

dochop. Amnorponust pochopa. Pusznueckue n xummudeckue cBoicta dochopa. Oxeun pochopa (V). Oprodochopras kuciora u ee
conu. docdopHbie ynoOopeHus.

VYrnepon u kxpemuuil. [lonoxeHue B MEPUOANYECKONM CUCTEME XUMHYECKUX 3JIEMEHTOB, CTPOEHUE MX aTOMOB. Y TJIepoA. AJUIOTpONus
yraepoja. dusznyeckrue M XUMHUYECKHE CBOMCTBa yriepoja. AjcopOius. YrapHbIil ra3, CBONCTBa U (PU3MOJIOrHMYECKOE JIEWCTBHE.
VYrinekucnblii Ta3. YroyibHas KUCJIOTa M ee coyid. KauecTBeHHbIE peakiuu Ha KapOoHaT-uoHbl. KpyroBopoT yriepoaa B MpHUPOJE.
Opranuyeckue COeIMHEHUS YIIIEpOa.

Kpemunii. Oxcua kpemuus (1V). Kpemuueas kucnorta u ee conu. Cmexino. [{emenm.

Meramibl. [lonoxeHne METauioB B MEPUOJUYECKON CHCTEME XMMHMYECKUX 3JIEMEHTOB, CTPOCHHME UX aTOMOB. MeTaiudeckas CBS3b.
duznyeckre CBOMCTBA METAJIOB. Psii aKTUBHOCTH METAIIOB (3JEKTPOXUMHUYECKHUH psAJl HAPSHKEHUI METAIIIOB). XMUMHUYECKUE CBOMCTBA
MeTtasuioB. O6mme cnocoOsl mosrydeHus: MetaioB. CIijlaBbl METAJLJIOB.

[l{eounbie Metaiel. 1lonokeHne MENOYHBIX METAUIOB B NEPUOJIUYECKON CHCTEME, CTPOCHUE MX aToMOB. HaxokIeHune B mpupoze.
du3znyecKkre U XUMUYECKUE CBOMCTBA IIEIOYHBIX METaUIOB. [[puMeHeHne MeTOUHbIX METAIIOB U UX COEMHEHMIA.
[{enoyno3eMenbHbIE MeTAUIBL. [loJIOXKEHHE IETOYHO3EMENBHBIX METAUIOB B NEPUOJWYECKOM CHUCTEME, CTPOCHHE HMX AaTOMOB.
Haxoxnenue B npupoje. Maruuii v KaJibLiMid, UX BaKHEHIIMe coequHeHus. JKecTKOCTh BOAbI U CITIOCOOBI €€ YCTPAHECHHUS.

Amomunnii. [lonoxeHne antOMHHMS B NEPUOAMYECKOM CHCTEME, CTpOeHME ero aroMa. Haxoxnaenwe B npupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBa amoMuHus. [IpuMenenue anmomMuansa. AMQPOTEpHOCTh OKCHIA U TUIPOKCHU/IA AIFOMUHMSL.

XKenezo. [lonoxxenne »xene3a B IEPUOINYECKON CUCTEME, CTPOEHUE €ro atoma. Haxoxknenue B npupozae. PU3nNUecKue U1 XUMHYECKHE
CBOICTBA kele3a. BakHeiime coeTMHEHMS JKeme3a: OKCUIbI, TuaApokcu bl u conu xenesa (1) u xenesa (111). KauectBennsie peakiuy Ha
nonsl Fe** u Fe®*.

Paznen 3. Kparkuii 0030p BaskHeIIUX OPraHUYeCKUX BelleCTB

[Ipenmer opranuueckoil xumuu. Heopranmdeckue u OpraHMYeCKHe COETUHEHMs. YTJIEpOJ — OCHOBa KM3HM Ha 3emiie. OcoOEHHOCTH
CTPOCHHS aTOMa yriiepoja B OpraHUUECKUX COCTMHEHUSX.

VYrnesogoposasl. IlpenenpHble (HACBIIEHHBIE) YTIEBOJAOPOJbl. MeTaH, 5TaH, IpomaH — MPOCTEHINE MNPEACTaBUTEIN MpPEaeIbHBIX
yraeBoopoaoB. CTpyKTypHbIE (GOpMYIIbl YTIEBOAOPOAOB. ['OMOIOTUYECKU psii TPEaeIbHBIX YTaeBOA0poA0B. ['omMonoru. duznueckue
U XUMHUYECKHE CBOWCTBA MpEACIbHBIX YIJIEBOAOPOAOB. Peakiuu ropeHuss W 3amenieHus. HaxokaeHue B NpUpoje MNPeeSIbHBIX
yriieBoopoaoB. [Ipumenenne metaHa.



HenpenenbHabie (HEHACKIIIEHHBIE) YTIIEBOAOPObI. DTUIICHOBBIN PsAJl HEIPEAEIbHBIX YTIIEBOAOPOAOB. DTUieH. Du3nueckue U XUMUYECKHE
cBoicTBa 3TIiEHA. Peaknusa npucoenunenus. KauectBeHHbie peakiiuu Ha 3twiieH. Peakiusa nomumepusanuu. [lonuatunen. [Ilpumenenue
ATUJICHA.

ALIETHJIEHOBBIN psAJl HENPEAEIbHBIX YTIIIEBOA0poaA0B. AueruiieH. CBolicTBa aneruieHa. [lpumenenue arneTuieHa.

[TpousBoanbie yrieBoaopoaoB. Kpatkuii 0030p opraHnyecKuX COCIMHEHUN: 0JJTHOATOMHBIE CITUPTHI (METaHOJ, 3TAHOJ), MHOTOATOMHBIC
CIIUPTHI (3TUJICHTJIMKOb, TIUIEPUH), KapOOHOBBIE KUCIIOTHI (MypaBbHHAs, YKCYCHAas1), CIIOXKHBIE 3(PUPHI, KUPBI, YIIIEBOAbI (TIIOKO3a,
caxapo3sa, KpaxMmaJ, IIeJUII0I03a), aMUHOKHUCIIOTHI, OeJIKU. Posih O€IKOB B OpraHusme.

[TonsiThe O BBICOKOMOJEKYJSPHBIX BenecTBax. CTpykTypa MOJIMMEpPOB: MOHOMEp, IIOJUMEpP, CTPYKTYpPHOE 3BEHO, CTEIECHb
noauMmepuzaruu. [ToausTuieH, NoIUIPONUIIeH, NOJUBUHWIXJIOPHUI.

Ilepedyenb npakTu4eckux pador
8 ki1ace

1. Ilpaktrueckas padora Nel «IIpuembl 6e30macHoi paboThl ¢ 000pyAOBaHUEM U BeniecTBaMU. CTpOoeHUE TIIIaMEHI

2. IlpakTtrueckas padbota No2 «OuncTKa 3arps3HEHHON OBAPEHHOMN COJIN

3. IIpaktuueckas padora Ne3 «IlonyueHue u cBOICTBA KUCIOPOAa»

4. Ilpaktrueckas padbota Ned «IlomyueHne Bogopoaa v UCCIEIOBAHUE €T0 CBOMCTBY

5. Ilpaktrueckas pabora Ne5 «I[IpuroroBieHue pacTBOPOB COJIEH C OMPEACICHHON MAaCCOBOM J10JIE PAaCTBOPEHHOTO BEIIIECTBAY

6. [Ipaktuueckas pabora Ne6 «PemieHne skcriepruMeHTaNbHBIX 3a/1a4 110 TeMe «BaskHelIne Ki1acChl HEOPTaHUYECKUX COSTUHEHU

9 kiacce

. [Ipaktrueckast padora Nel «M3yueHue BIUsHUA YCIOBUM MPOBEACHUS XMMUUECKON pPEaKIIMKU Ha €€ CKOPOCThY

. [Ipaktrueckast pabora Ne2 «Pemenne skcriepuMeHTaIbHBIX 33/1a4 Mo TeMe «CBONCTBA, MOTyYeHUE U MPUMEHEHHE raJOreHOBY
. [Ipaktrueckas padora Ne3 «IlonydeHue consiHON KUCTOTHI U U3YUYEHHE €€ CBOWCTBY

. [Ipaktrueckast pabora Ne4 «Pemienne sxcriepuMeHTaIbHbIX 331a4 o TeMe «Kucnopoa u cepay

. [Ipaktnueckast padora Ne5 «IlonyyeHne ammuaka u U3y4yeHUE €ro CBOMCTBY»

. [Ipaktrueckas padora Ne6 «Ilomyuenue okcumaa yriepoaa (1V) u uzydenne ero cBoiicTB. Pacno3naBanue kapOOHATOBY

. IIpakTaeckas padora Ne7 «PemeHue skcrepuMeHTaIbHbIX 3a7ad M0 TeMe: «MeTauibl ¥ UX COeTMHEHUSY

NN DN kW~



Hcnoab3oBanue pesepBa y4eOHOr0 BpeMEHH ¢ apryMeHTanuen

B aBTOopckyio nporpammy «Xumus» npeametHoi iuaun yueoankoB I'.E.Pymsutuca, ®@.I".®enpamana. 8-9 kiacchl BHECEHBI HEKOTOPHIE
u3Menenus. Tak kak yue6HsM ianom MBOY OOILL Nel9 mpenycmotpeno 34 y4eOHBIX HEAeTU B T AJIs yyaluxcs 8 kiacca, 2 yaca B
Hezento (68 yacoB B roj1) MOTOMY U3 5 pe3epBHBIX 4aCOB aBTOPCKOM IPOrpaMMBbl He OyJIeT HCTIOIb30BaHbI B paboyeil mporpamme 2 yaca.

PesepBHOE Bpems (3 "aca) UCTONIb3yeTCs CIAEAYIOIIIM 00pa3oMm:

¢ lyac — Ha ITPOBCACHUC 0606111&1-011161“0 YPOKa 110 TEMC <<H€pBOHaanBHBIC XUMHUYCCKUC ITOHATHA

¢ lyac - Ha PCIICHUC PACUCTHBIX 3aJdad ((HEIXO)KIICHI/IG MaCcCOBOM A0JIM PACTBOPCHHOI'O BCHICCTBA B PACTBOPC.
Brruucnenue Maccol PaCTBOPCHHOI'O BCIICCTBA U BOALI LA IIPUTOTOBJICHHA PACTBOPA OHpGI[GHGHHOﬁ KOHIOCHTPpAIUN»»

¢ I yac - Ha ITPOBCACHUC o6o6ma101uero YPOKa 110 TCMC «BaxxkHelmue Ki1accol HCOPTraHUYCCKHUX COGIIHHGHPIﬁ»

B aBTopckyto nporpamMmmy «Xumus» npeameTHou muaun yaueOuukoB ['.E.Pynsutuca, @.I'.@enpamana. 8-9 kiacchl BHECEHBI HEKOTOPHIE
n3MmeHeHus. Tak kak yueOHbIM ianoM MBOY OO Nel9 mpenycmoTpeno 34 yueOHBIX Heeau B TOJ I ydamuxcs 9 kinacca, 2 yaca B
HeJento (68 yacoB B roj1) MOTOMY U3 3 pe3epPBHBIX YACOB aBTOPCKOM MPOTrpaMMbl HE OYJIET UCIIOIL30BaHbl B paboueil mporpamMme 2 yaca.

PesepBHOE Bpems (1 yac) ucnonb3yercs CleayomuM o0pa3om:
e | yac — Ha nMpoBeJeHUE KOHTPOJIBHOM pabOoThI O TeMe «BakHelne opraHuuecKue CoOeIMHEHUSD)

O0ocHoBaHMe: NIPU U3yYEHUU Ha3BaHHBIX TEM HEJIOCTATOYHO BPEMEHH JUIsl MPOBEIECHUS 0000MIAIONINX YPOKOB U YPOKOB IO PEIIECHHUIO
PacUYETHBIX M KQU€CTBEHHBIX 3a71a4, & YPOKU 3TH HEOOXOUMBI, TaK KaK HAIPaBJICHBI HA pEeaTU3alNI0 BAXKHEHIIINX TpeOOBaHUN K 3HAHHUSIM
YYaIIUXCS — MPUMEHEHHE MOTy4YeHHbIX Y'Y [ 17151 BBINOMHEHUS TPEHUPOBOYHBIX YIPAXKHEHUN U TTOJITOTOBKE K KOHTPOJILHOM padoTe.
dopMynHpoBKa HA3BAaHUM pa3/IeJIOB U TEM COOTBETCTBYET aBTOPCKOI mporpamme. Bee nmpakTuueckue paboThl, JEMOHCTpALUH,
71abopaTOPHBIE OMBITHI B35THI U3 aBTOpckoi mporpammbl H.H.I'apa Xuwmus. [Ipenmernas nunus yueOnukos ['.E.Pyna3utuca,
O.I".®enpamana. 8-9 knaccel: Mocksa.: IIpocsemenue, 2019.



3. TEMATHYECKOE IIVTAHUPOBAHUE

8 kiacc (2 4 B Hene110, 68 4 B rox)

Tembl, BXxoAsIIIME B OcHoBHOe coJep:kaHue 110 TeMaM XapaKTepuCTHKA OCHOBHBIX OcHoBHBIE
coJieprkaHue mpeaMera BH/IOB JeSITEJIbHOCTH YYeHHKA (Ha HANIpABJICHUS
YPOBHE Y4eOHBIX JeiiCTBHH) BOCIIUTATEJIbHOM
AEATEeJIbHOCTH
1. OcHOBHBIC MOHATHS XUMUH (YPOBEHb ATOMHO-MOJICKYJ/JISIPHBIX npeacTaBiaeHuit) (51 4)
[Ipenmer xumun 1. Tlpenmer xmmun. Xumus Kak | Paznmuuate mpeamersl  usydenus | 5,6,7,8

MCTOI[BI ITIO3HaHUsA B XUMHUHU

YucTele BeEIIECTBA M CMECH.
Oumncrtka BCIICCTB

dusnyeckrie W XUMHUYECKUE
ABJICHUA. XMMUYECKUE PEAKIINHT

4acTh €CTECTBO3HAHUs. BemecTsa u
MX CBOMCTBA.

2. MeTonpl TO3HAHUS B XUMHH.

3. IIpakrnuyeckas pabora 1.
[Ipuembr Ge3omacHoi pabOTBHI C
000py/IOBaHUEM M BEIIECCTBAMH.
CtpoeHue mjiaMeHHu.

4. Yucteie BeleCTBA M CMECH.

Croco6bl ~ OYMCTKM  BEILECTB:
OTCTauBaHHUE, (bunsTpOBaHUE,
BbIIIAPUBAHUE,  KpUCTAJUIM3aLu,
JTUCTUIIIALIMSL.

5. Ilpaktuueckas pabora  «.
Ounctka 3arpsI3HEHHOU

II0BAPEHHOM COJIU.

6. @usznueckue U XHUMHYECKHUE
SIBJICHUSI. XUMHYECKUE PEaKITHH.
JMeMoncTpanuu. O3HaAKOMJICHHE C
7abopaTOpHBIM  00OpPYJOBaHUEM;
preMbl 6€30MacHOM pabOThI C HUM.
CnocoObl  OYHMCTKH  BEIIECTB;

€CTECTBEHHBIX HaYK.
HaOmromaTe cBOMCTBaA BEIISCTB U HX
U3MEHCHHMS B XOJE XHMMHYECKHUX
pEaKIuu. Yyutbes MIPOBOJIUTH
XUMHWYECKUIN SKCIIEPHUMEHT.
Cobnrogath  mpaBuiia
0e30I1acHOCTH.
Oka3pIBaTh TIEPBYIO IIOMOIIL IIPH
OTPABJICHUSAX, OXKOTaxX M TpaBMaXx,
CBSI3aHHBIX C  pEaKTUBAMU U
1a00paTOPHBIM 000PYAOBaHUEM.

TCXHHUKHU

N3yuath CTPOECHHUE MJIAMEHHU,
BBIJIBUTAs TUTIOTE3bl U MPOBEPSIS WX
AKCIIEPUMEHTAJIBHO.

Paznuyath MIOHSTHUS «UUCTOC

BCIICCTBO» H «CMCCH BCIICCTB).
YMeTh pasaciiaATb CMCCH MCTOJaMU

oTcTauBaHusi, (QWIBTPOBAHUS U
BBITIAPHBAHUS.
Paznuyath dusnueckue u

XUMHUYCCKHUEC ABJICHUA.




KpUCTaJUIU3alusl,  JUCTWUIALMS. | OnpeaensTh MPU3HAKU XUMUYECKUX

HarpeBanne caxapa. HarpeBanue | peakiui.

napaduna. [openme mnapaduHa. | DuKCHpPOBATH B TeTpaau

B3anmoneiictBue pacTBOpPOB; | HAOJIO1aeMbIe PU3HAKU

KapOoHaTa HaTpus ¢ COJIIHOM | XUMMHUYECKUX PEaKIIHi

KUCIOTHI, cyinbdara meau (Il) ¢

PacTBOPOM TJIIOKO3bI MPU OOBIYHBIX

YCJIOBUSIX U IIPU HArPEBAHUH.

JlaGopaTopHbie ONBITHI.

PaccmoTtpenne BEIILIECTB C

pa3IMYHBIMU buznyeckuMu

cBoiicTBamu. Paznenenue cmecu ¢

MOMOIIbK0  MarHuta.  [Ipumep

buznIecKux u XUMHUYECKUX

SIBJICHUI
IlepBoHauanbHble XUMHUYECKHUE | 7. ATOMBI, MOJIEKYJIbI U HOHBI Paznnuath TTOHSITHS «atomy, | 2,3,4,5,8
MOHATUS. ATOMBI, MOJIEKYJIBI 8. BemecTtBa MOJEKYISIPHOTO U | «MOJIEKYJa», «XUMHUYECKUM
[IpocThi€ U CIIOKHBIE BEIIECTBA. | HEMOJIEKYJISIPHOTO CTPOCHHUSL. | BJIEMEHT», «HUOH», «3JEMEHTAapHbIC
XUMHUYECKHUIN aneMeHT. | Kpucramimyeckue pemerKku. YaCTULIbD).
Mertaiuibl 1 HEMETAILIBI. 9. IlpocThie U CIOXKHBIE BEUIECTBA. | Pa3nmuuath  MOHATHA ~ «BELIECTBA
3HAKM XUMUYECKUX AJIEMEHTOB | XMMHUYECKHE DJIEMEHThI. MeTasibl | MOJIEKYJISIPHOTO CTPOCHHUS 151
3aKOH TIOCTOSHCTBA COCTaBa | U HEMETAJLIBI. «BEILIECTBA HEMOJIEKYJISIPHOTO
BELIECTB 10. S3p1K XHAMUH. 3HAKU | CTPOCHHUS».
Xumuyeckue hopmyJibl XUMHUYECKUX aneMeHTOB. | DopmynupoBaTh OIpeAeIIeHUE
MaccoBast nosst xumudeckoro | OTHOCHUTENbHAsI aTOMHAsi Macca. MOHSTHUS «KPUCTAJTUYECKUE
AJIEMEHTA B COCIMHEHUH 11. 3akoH MOCTOSIHCTBA COCTaBa | PELLIETKW.
BasnieHTHOCTB XUMUYECKHUX | BEUIECTB. OOBICHATH 3aBHCHMOCTh CBOMCTB
AJIEMEHTOB 12. Xumuueckue GopmyIbl. BEIIECTBA oT THUNA ero
ATOMHO-MOJIEKYJISIPHOE 13. MaccoBas 70Jis1 XHUMHYECKOTO | KpUCTALINYECKON PEIICTKH.
y4eHuEe. 3aKOH COXPAHEHHs | BJIEMEHTa B COCIMHCHUM. Onpenensite OTHOCHUTEJIbHYIO
MacChl BEIIECTB. 14, BaneHTHOCTh XMMHUYECKHX | AaTOMHYI0 MacCy DJJIEMEHTOB B




XUMUYECKUE YPABHEHHUS
Knaccudukanuss XUMHYECKHX
peaKuunii: COEUHEHMUS,
Pa3IOKEHMS, 3aMELICHUS

AIIEMEHTOB. Onpenenenue
BaJICHTHOCTH AJIIEMEHTOB 1o
dbopmyam OMHAPHBIX COSTMHEHUH.
15. CocraBieHHe  XUMUYECKHX
dbopmys1 OMHAPHBIX COCTUHEHUH 10
BaJICHTHOCTH.

16. ATOMHO-MOJIEKYJIIPHOE
yYEHHE.
17. 3akoH COXpaHEHHs MacCChl
BCIIECTB.

18. Xumuyeckne ypaBHEHUS.

19. Turbl XMUMUYECKUX PEAKLUN.
20. IloBTOopenue u 0000IIECHHUE TIO
TeMe «llepBoHayanbHbIE
XUMUYECKUE TTOHATHUS

21. KouTpoJbHasi padoTa 1o Teme

«IlepBoHayanbHblE  XUMHYECKHE
MIOHSATHUSI.
JlemoHcTpanum. [Ipumepsnr

MPOCTBIX M CJIOKHBIX BEIIECTB B
pa3HBIX arperaTHbIX COCTOSTHUSX.
[ITapocTepxHEBBIE MOJEIN
MOJIEKYJl M€TaHa, aMMHuaKa, BOJIbI,
XJIOpOBOJIOPOJIa, OKCHIA YIJIEpoJa
(V).

Monenu KPUCTAJUTMYECKHUX
pemeTok pa3zHoro Tumna. OTBITHI,
MOATBEPKIAIOIINE 3aKOH
COXPaHEHHS MacChl BEILIECTB.
JlaGopaTopHblie ONBITHI.
OznakomsieHne ¢ oOpasmamu
MPOCTHIX (METAJIBI 1 HEMETAJLIbBI) U

6I/IHapHBIX COCOAUMHCHUAX.

Onpenenarb cocTaB MNPOCTEHIINX
COCAMHEHUN MO UX XHUMHYECKUX
dbopmynam.

CocraBnate  ¢GopMysbl  OMHAPHBIX
COCIMHEHUN o W3BECTHOM
BAJICHTHOCTH 3JIEMEHTOB.
N3obpaxath MIPOCTEUIIINE

XUMHYECKUE PEaKUUU C IIOMOIIBIO
XUMHAYECKUX YPABHEHUMN.
Paznuyate mDOHATHA «MHOEKC» U

«K03(pPULIIEHTY; «cxema
XUMHAYECKON PEAKLIAN.
PaccuuthiBaTh OTHOCUTEBHYIO

MOJIEKYJISIPHYIO Maccy 1o hopMyinam
BEIIECTB. PaccuuThiBaTh MACCOBYIO
JOJIF0  XMMHUYECKOTO DdJEMEHTa B
COCIMHECHUM.

YcraHaBnuBaTh IpocTenme
dbopMysbl BEHIECTB TIO MacCOBBIM
JIOJISIM 3JIEMEHTOB.

[Tonp3oBatbess  uHpOpManuen U3
JIPYTUX UCTOYHUKOB JIJIsI MOJITOTOBKHU
KpaTKUX COOOIIECHUH.

['oTOBUTH IpE3eHTAIIMY TIO TEME




CJIOKHBIX BCOICCTB, MHHCPAJIIOB U

TOPHBIX  TOPOJ. Paznoxenune
ocHoBHOro KapOonata memu (ll).
Peakuus 3aMeIeHUs Meau
KEIIC30M.

Pacuernnie 3agpauun. Briuucnenue
OTHOCHUTEIIbHOM MOJIEKYJIAPHOU
Macchl BemiecTBa 1o  (opmyie.

Brruucienue MacCOBOH J0JIi
DJIEMEHTA B XUMHUYECKOM
COCINHEHNU. YcTaHoBiieHue

npocreimen (Gopmyibl  BelIecTBa
110 MAaCCOBBIM JJOJISIM DJIEMEHTOB

Kucnopon

Bo3ayx u ero cocras

22.  Kucmopoxn, ero  oOmas
XapaKTEPUCTHUKA. [Tonyyenue
Kucyiopoja. OU3n4ecKue CBOMCTBA
KHUCJIOPO/a.

23. XuUMHMYECKHME CBOWCTBA WU
MpUMEHEeHHE Kuciaopoja. OKCHUABI.
KpyroBopot kuciaopoia B Ipupoe.
24. TIlpakTuueckass pa6ora 3.
[TomydyeHue u CBOMCTBA KUCIOPOAA.
25. O30H. AJIOTpOIUS KUCIOPO/IA.

26. Bo3ayx u ero cocraB. 3amura
aTMoc(hepHOro BO3/IyXxa oT
3arpsA3HCHUN.

JemoncTpanuu. Pusnyeckue u
XAMHUYECKUE CBOMCTBA KHUCJIOPOA.
[Tonyuenue u coOupanue
KMCJIOPOJIa METOJOM BBITECHEHUS
BO3JyXa M METOJOM BBITECHEHUS

HccnenoBath CBOMCTBA HM3ydaeMbIX
BEIICCTB.
HaOmronath
XAMUYECKHUE
M3y4aeMbIX BEIIICCTB.
Pacno3naBaTe  ONBITHBIM
KHCJIOPOI.

OnuchIBaTh XUMHUYECKUE  PEaKIINH,
Ha0JII01aeEMBIE B X0me
JEMOHCTPAIIMOHHOTO "
71a60paTOPHOTO AKCTIIEPUMEHTOB.

buznueckue u
pEeBpAIICHUS

IyTEM

Jlenatb BBIBO/IbI u3
pe3yJIbTaTOB

MIPOBEAEHHBIX XUMHUYECKHUX OIBITOB.

YuyacTBOBaThH B COBMECTHOM

00CYX/ICHUH PE3yIbTAaTOB OIBITOB.

Oka3blBaTh NEPBYIO TMOMOIIb MpHU

5,6,8




BOJIbI. Y CIIOBHUSI BO3HUKHOBEHUS U
npekpaileHus ropeHus. [lonyuenue
o3oHa. OmpeneneHne  cocraBa
BO3lyXa.

JlaGopaTopHbie OIIBITHI.
O3HakomiieHne ¢ oOpasuamu
OKCHJIOB

OTPABJICHUSX, 0’KOTax u
TpaBMax,

CBS3aHHBIX C  pEaKkTUBAMH U
71a60paTOPHBIM 000py10BaHUEM.

Cocrapnsath GOpMyJIBl  OKCHUIOB
U3BECTHOM BAJICHTHOCTH 3JIEMEHTOB.
3anuceiBaTh npocTenime
ypaBHEHUS XMMHUYECKUX PEaKIIHU.

[Tonp30BaThCA uH(popmanuen us3
JOPYTUX UCTOYHUKOB JJI MOATOTOBKH
KpPaTKHX COOOIICHUIA.

['0TOBUTH MIPE3EHTALIUHU 10 TEME

Bomopon

27. Bonopon, ero oOmmast
XapaKTEPUCTUKA U HAXOXKJICHUE B
npupoae. Ilosyuenue Bomaopoaa u

ero ¢usmyeckue cBoucTBa. Mephl
Ooe3omacHocTH Tpu  paboTe C
BOJIOPOJIOM.

28. XUMHAYECKUE CBOMCTBA

BOJIOPO/Ia M €r0 IPUMEHEHHE.
29. IIpakruyeckass pabora 4.

[Tonyuenue BOJIOpOJIA u
HUCCIIeI0OBaHNE €TI0 CBOMCTB.
JleMoHCTpanuu. [Tonyuenue

Bojlopoga B ammapare Kwumma,
IpoBEepKa BOJOPOJAa Ha YHUCTOTY,
TOpeHHe BOJOPOJa Ha BO3IyXe H
B KHCIIOPOJIie, COOMpaHUE BOJIOPOAA
METOJIOM BBITECHEHHUS BO3JyXa H
BOJIBL.

HccnenoBath CBOMCTBa
M3y4aeMbIX

BEIICCTB.

HaOmronath buznyeckue 51

XUMHYECKHUE TIpeBpaIieHUs

HN3y4aCMbIX BCIICCTB.
OnuceiBaTh XUMHUYECKHE

peaKIuu,
Ha0JII01aeEMBIE B X0me
JEMOHCTPAIIMOHHOTO u
71a60paTOPHOTO AKCIIEPUMEHTOB

Pacmo3HaBaTh  OMBITHBIM — TYTEM

BOJIOPO/I.

CobmrogaTh  mpaBWiia  TEXHUKHU

0e30I1aCHOCTH.

Jlenatb BbIBOJbI u3
pPE3YIHTATOB

5,6,8




JlabopaTtopHble
B3aumopericteue
okcusioM menu(Il)

ONBITHI.
BOJIOpOZa  C

MPOBEAEHHBIX XUMUYECKUX OMBITOB.

YuacTBoBaTh B COBMECTHOM

00CYKJICHUH PE3yJIbTATOB OIBITOB.

3anuceiBaTh IPOCTEUIINE
YpaBHEHHUS XUMUYECKUX

pEaKIuu.

[Tons3oBaThess  uHGOpMaIME U3

JIPYTUX UCTOYHUKOB JJISI IOJTOTOBKU

KpPaTKUX COOOIICHUIA.

['oTOBUTH MpE3eHTALIMU IO TEME

Bopna. PactBopsl

30. Boma. Metoasl onpeneneHus
COCTaBa BOJIBI —aHaJN3 W CHHTE3.
Bona B mpupoae u cmocoObl eé
OYHCTKHU. Adpanus BOJBL.

31. Pusnyeckne W XHUMHYECKHE

cBOMCTBa  BOAbl. IIpuMeHeHHe
BOJIBI.

32. Boma —  pacTBOpPHUTEIb.
PactBopel.  HaceieHnnsie u
HCHACBIIICHHBIC PaCTBOPBI.

PaCTBOpI/IMOCTB BCIICCTB B BOJC.

33. MaccoBas 10Jis1 paCTBOPEHHOTO
BEIECTBA.

34. PemieHue pacyeTHBIX 3ajad
«Haxoxxgenue  MaccoBOM  JOJIU
PacTBOPEHHOTO BEIIECTBA B
pactBope. BbluuciieHne  Macchl
PacTBOPEHHOI'O BEIIECTBA M BOJBI
JUIi  TOPUTOTOBJIEHUS  pacTBOpa
ONPEAEIECHHOW KOHLICHTPALU

35. IlpakTuyeckasa paGora S.

HccnenoBath CBOMCTBA
M3y4aeMbIX

BCIICCTB.

Habmonats dbuznyeckue u

XUMHYECKHUE MpeBpalCHUs

N3y4aCMbIX BCIICCTB.

OnuceIBaTh XUMHUYECKUE

peakiuu,
HaOJIFOJaeMbIe B X0me
JIEMOHCTPAIIMOHHOTO u
71a60paTOPHOTO AKCIIEPUMEHTA.

Jlenatb BBIBO/IbI u3
pe3yJIbTaTOB
MPOBEIEHHBIX XUMUYECKHUX OIBITOB.
Y4dacTBOBaThH B COBMECTHOM
00CYX/ICHUH PE3yIbTAaTOB OIBITOB.
3anuceIBaTh MIPOCTEUIIINE
YPaBHEHUS] XUMUUYECKUX PEAKLIHUM.
Beruucnsars MAacCCOBYIO JIOJIIO
pacTBOPEHHOTO BELIECTBA B

2,5,6,8




[IpuroroBneHue pacTBOPOB COJIEU C
ONPENEIEHHON MacCOBOW  JOJIEU
PacTBOPEHHOIO BEIIECTBA.

36. IloBTOopeHune u 00600IIEHHUE TIO
temaM «Kucnmopon», «Bomopon»,
«Bona. PacTtBopbi».

37. KoutpoabHasi paboTta 10
temaM «Kucnmopon», «Bomopon»,
«Bona. PacTtBopbi».
JlemoHcTpanum.
CuHTe3 BOJBI.
B3anmoneiictBue BOJIBI C
HaTpUEM, KaJIbIIHEM, MarHHUEM,

OKCHJIOM KaJbIlHs, OKCHIOM
yraepoaa(IV), OKCHJIOM
docdopa(V) U UCITIBITAaHUE
MOJTY4YEHHBIX pacTBOpPOB
WHJIMKATOPOM.

PacuyéTHbie 3aaumn.

Haxoxnenue MaccoBoM 104
pacTBOPEHHOTO BEILLIECTBA B
pactBope. Bpluncienue  Macchl
PAcCTBOPEHHOTO BEIIECTBA UM BOJbI
IJIE ~ TIPUTOTOBIICHUSI  PacTBOpa
ONPENICIIEHHON KOHIIEHTPALUU

AHanu3 BOJBIL

pacTBope, Maccy PpacTBOPEHHOTO
BEIIECTBA U BOJBI
JUIsL  TIPUTOTOBJICHHWS ~ PacTBOpa

OIPEICTIEHHON KOHIICHTPALIUY.
['0TOBUTH pacTBOPBHI C ONPEAECTEHHON
MAacCOBOM  JOJIEM PACTBOPEHHOIO
BEILIECTBA

KonuuecTBeHHBIC OTHOIIICHUS B
XUMHUHN

KommuecTBo BemecTBa. Monb

MonsipHas Macca U MOJSIPHBIN
00BeM

38. Moub- eauHUIa KOJIWYECTBa
BeulecTra. MossipHas macca.

39. BplunciieHus mo XUMHYECKUM
YpaBHEHUSIM.

40. 3akon ABoraapo. MonsipHbIii
00BbEM Ta30B.

41. OrtHOCHUTENBbHASA ILJIOTHOCTH

Hcnonbs3oBath BHYTpHU- u
MEKIIPEIMETHBIE CBSI3H.
PaccuuteiBaTh  MOJIpHYIO — Maccy
BEILIECTBA, OTHOCHUTENIBHYIO
IIJIOTHOCTB I'a30B.
Beruucnsars 1o
dopmynam "

XUMHWYCCKHUM
XUMHUYCCKHUM

1,2,5,6,7,8




ra3oB. YpaBHEHUSIM  MacCy, KOJHUYECTBO
[Ipocreiimme  pacdersl 1o | 42. OOBEMHBIE OTHOIICHHUS Ta30B | BEMIECTBA, MOJISIPHBIM 00BEM MO
XUMUYECKAM YpaBHEHUSIM MIPU XUMHYECKUX PEAKIIHSIX. U3BECTHOM  Macce,  MOJISIPHOMY
JleMOHCTpanuu. XuUMHUYECKHE | 00BEMY, KOJIUYECTBY OJHOTO U3
COCJIMHEHHUSI KOJMYECTBOM | BCTYIUBIIUX B  PEAKUUI0  WIH
BelecTna 1 MoJb. NOJIyHaIOIIUXCsl B pe3yJibTare
Pacuernble 3a1a4u. Beruncienue ¢ | peakiiuu BEIeCTB.
UCITIOJIb30BAaHUEM NOHATUH | BeruucnaTh 0O0beMHbIE OTHOIICHUS
«Macca», «KOJUYECTBO BEIECTBAY, | Ta30B MPU XUMUYECKUX PEAKITUIX.
«MOJISIpHAs Macca», «MOJIApHBIN | Micmomb30BaTh TPUMEPHI  pEIICHUS
00BEM». TUTIOBBIX  3aJa4, 3aJadyHUKH  C
OObeMHBIC OTHOIIICHHUS Ta30B IPH | MPUBEACHHBIMUA B HUX aJTOPUTMaMHU
XUMHUYECKUAX PEAKITUIX pelieHus 3a1a4
OcHOBHEIE kimaccel | 43.  Oxcuapl:  kiaccudukanms, | MccnenoBath cBoiictBa u3ydyaembix | 1,2,5,6,7,8
HEOPTaHUYECKUX COCTMHEHUN | HOMEHKIIaTypa, CBOMCTBA, | BEIIECTB.
MOJIyYEHUE, IPUMEHEHUSI. Hab6nronate buznueckue u
Oxkcupsl 44. Tugpokcuapl.  OCHOBaHHUS: | XUMUYECKHUE IIPEBPALEHUS
Kiaccuukaiysa,  HOMEHKJIATypa, | U3y4aeMbIX BEIIECTB.
OcHoBaHus MOJIy4CHHE. OnuckiBaTh XWMHUYECKHE PEaKIIUU,
45. XHUMHYECKHEe CBO¥CTBA | HAOIIO1aEMBIE B XoJie
CBoiiCTBa OCHOBAHUI OCHOBAHHUU. JEMOHCTPAHOHHOTO 151

AM@oTepHOCTD
CBoONCTBa KUCIOT

Kuci1o0THO-OCHOBHBIE

WHIUKATOPHI:  (heHoN(TaIeHH,
METHUJIOBBIN OpPaHKEBBIH,
JaKMYC

Commn

Okpacka MHIUKATOPOB B IEITOYHON
M HEUTpaJibHOM cpenax. Peaknwms

HEUTpaIU3aLUK. [Ipumenenue
OCHOBAaHUH.

46. AmdotepHble  OKCHABI U
TUAPOKCHIBI.

47. KucnoTsr: COCTaB,
Kiaccuukaius,  HOMEHKJIATypa,

CHOCOOBI MOTYYESHHUS.
48. XUMHYECKHUE CBOMCTBA KUCJIOT.

71a00paTOPHOTO IKCIIEPUMEHTOB.
Jlematb BBIBOABI W3 PE3YJIBTaTOB
IIPOBEICHHBIX XUMHUYECKHUX OTIBITOB.

YyacTtBoBaThH B COBMECTHOM
00CYXKJIEHUH PE3yJIbTATOB OIBITOB.
Kiaccudpumupopathb H3y4acMble

BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBnath  (QOpMyJBbl  OKCHUIOB,
KHCJIOT, OCHOBAHUM, COJICH.
XapakTepu30oBaTh COCTAB U CBOWCTBA




49. Conu: cocra, Ki1accuduxarms,
HOMEHKJIATypa, CIIOCOOBI
MOJTYYEHUS.

50. CBoiicTBa coyeH.

51. T'eHernueckass CBA3b MEXKIY
OCHOBHBIMH KJaccaMu
HEOPraHUYECKUX COCIMHEHUI.

52. IlpakTnueckasi pabora 6.
Pemienune AKCIIEPUMEHTAIBHBIX
3aqauy 1o TeMe «Baxknelmme
KJ1aCChI HEOPTaHUYECKUX
COCIVHEHUI.

53. IloBTOpeHue u 0000IIEHHUE TIO
TeMe «Baxxneimnme KJIACCHI
HEOPraHUYECKUX COCIUHEHUIN

54. KonrpoabHasi padora 1o teme
«OcHOBHBIC KJIaCCHI
HEOPraHUYECKUX COCIMHEHUIN.

JleMOHCTpauM. OO0pa3sisl
OKCHJIOB, KHCJIOT, OCHOBaHUM H
coneii. Heurpamuzamusa meao4yu
KUCJIOTON B IIPUCYTCTBUU
WHJIMKATOpA.

JlaGopaTopHbie onbIThbl. OTBITHI,
MOATBEPKIAIOIINE XUMHUUYECKHE
CBOMCTBA OKCHJIOB, KHCJIOT,
OCHOBAHUMU, aM(pOTEPHBIX

TUJIPOKCUZIOB U COJIEN

BEIIIECTB, OTHOCSIIIMXCS K OCHOBHBIM
KjaccaM HEOPraHUYECKHUX
COCTUHCHUH.

3anuchIBaTh NPOCTEHIIINE YPABHEHUS
XUMHUYECKUX peaKIui

MengejieeBa.

Paznean 2. Ilepuoguyeckuii 3aK0H M ePHOAUYECKAS] CUCTEMA XUMHUYeCcKUuX deMeHToB ..




Ctpoenne atoma (74)

[IepBoHayanbHbIC
MPEACTABIICHUS O
€CTECTBEHHBIX ceMencTBax
XUMUYECKUX JIEMEHTOB

[Tepuoauueckuii 3aKOH u
MepUOINIECKasS cucTeMa
XUMHYECKHX 3yeMmeHToB .M.
Menpeneena
Crpoenne  aroma. CocraB
aTOMHBIX sIZIEp

QHGKTPOHHEUI 000JI0YKa aToMa

HepnonnquKaﬁ CHCTCMaAa KakK
CCTCCTBCHHO-HaYy4Hasd
KHaCCI/I(bI/IKaHI/IH XUMHWYCCKHUX
9JICMCHTOB

55. Knaccuduramus XUMUYECKUX
anemMeHToB. lloHsiTHe O rpynmnax
CXOJIHBIX JJIEMEHTOB.

56. Ilepuonnueckuii 3akon JI.H.
Menneneena.

57. ITepuoauueckas Taduna
XUMHUYECKUX 3JIEMEHTOB (KOpOTKas
dopma): A- u b- rpynimsl, nepuobl.
58. Crpoenue aroma. CocraB
aTOMHBIX anep. N3oTomsL.
XUMHUYECKHAH DJIEMEHT- BU aTOMAa C
OJIMHAKOBBIM 3apsJIOM siApa.

59. PacnonokeHue 3JIEKTPOHOB I10
DHEPreTUYECKUM YPOBHSIM.
CoBpemeHHas dbopmyIpoBKa
IIEPUOIUYECKOTO 3aKOHA.

60. 3HayeHuMe NEPUOAUYECKOTO
3akoHa. Hayunsle noctmxenus /. 1.
Menneneena.

61. IToBTopenne u 060O0IIEHHUE TIO
teme «llepmoamueckuii 3akoH H
MEPUOIUYECKAS cucTtemMa
XUMHYECKUX  dJieMeHToB»  J[.1.
MenpeneeBa. CTpoeHHE aTOMaY.
JleMoHCTpanuu. duznueckue
CBOMCTBA IIEJOYHBIX METAJIJIOB.
B3aumonencTBre OKCHUIOB HATpus,
marausi, gocdopa, cepsl ¢ BOJOH,
HCCIIEI0BAaHNUE CBOWCTB
MOJYYEHHBIX TIPOTYKTOB.
B3anmoieiicTBUE HATpUsI U Kaus C

KnaccudumupoBats U3YYCHHBIC
XUMHAYECKUE  DJIEMEHTBI U  HX
COEIUHEHUS.

CpaBHUBaTh CBOMCTBA  BENIECTB,
MPUHAJIEKAIINX K Pa3HBIM KJIaccaM,
XUMHAYECKUE  DJIEMEHTBI  Pa3HbIX
TPYIIIL.

YcranaBnuBarte  BHYTpM — H
MEKIPEIMETHBIC CBSI3H.
DopMyIupoOBaTH MEPUOTUYCKCHUI
3aKOH J1.1.Menpeneena u
PaCCKpBIBaTh €r0 CMBICI.
XapakTepu3oBaTh
NEPUOIUIECKOMN TaOIUIIBI.
Paznuuate nepuonsl, A- u b-rpynmnsi.
OOBICHATh  (PUBMYECKHM  CMBICI
MOPSIAKOBOIO HOMEpPA XUMHUUYECKOTO
AJIEMEHTa, HOMEpPOB TPYIIbl U
nepuoAa, K KOTOPBIM  DJIEMEHT
NPUHAJIEKUT B  IEPUOJAMYECKON
CHUCTEME J.. Menneneena;
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB DJJIEMEHTOB B THpeaenax
MaJIbIX MEPUO0B U A-TPYIIIL.

CTPYKTYDPY

DOopMyIMPOBATH OIpENICIIEHUS
MOHATUM «XUMHMUYECKHUM HDJIEMEHTY,
«IIOPAIKOBBIA  HOMEP», «MAaCCOBOE
YUCIIO», «H30TOIBDY,
«OTHOCHUTEJIbHAs aTOMHas Maccay,
«ANEKTPOHHAA 000JI049Kay,
«QJIEKTPOHHBIN CIIOMNY,

1,2,3,4,5,6,7,8




Bomon. dusmueckue  CBOMCTBA
rajoreHoB. BzaumopericTBue
ATIOMUHUSA C XJIOPOM, OpOMOM U
HoaoM

(«IHEPTreTUYECKHUI YPOBEHBY).
Onpenenarp  4HWCIO  MPOTOHOB,
HEUTPOHOB, 3JJIEKTPOHOB Y aTOMOB
XUMHUYECKUX AJIEMEHTOB, MCHOJb3Ys
NEPUOANYECKYIO TAOIHILY.
CocCTaBIATh CXEMBI CTPOEHUS ATOMOB

MIEPBBIX 20 AJIEMEHTOB
NEPUOINYECKON CUCTEMBI
3JIEMEHTOB.

XapakTepu3oBaTh XUMHUUYECKHUE

3JIEMEHTHI HA OCHOBE MX IMOJIOXKECHUS
B  IEPpUOAUYECKOW  CHCTEME U
0COOEHHOCTEH CTPOCHHS UX aTOMOB.
JlenaTh yMO3aKIIIOUEHUS O XapaKTepe
U3MEHEHUSI CBOMCTB XHUMHYECKUX
AJIEMEHTOB C YBEJIMYEHUEM 3apsiJiOB
ATOMHBIX sIZIEp.

HccnenoBars CBOWMCTBA HM3y4aeMbIX
BEILIECTB.
Hab6nronate
XUMHUYECKHUE
M3Yy4YaeMbIX BEILIECTB.

OnuceiBaTh XUMHUYECKHE PpEaKIUU,
Ha0JII0/1aeMblI€ B X0/1€ DKCTIEPUMEHTA.
Y4dacTBOBaThH B COBMECTHOM
00CYXKJIEHUH PE3YyJIbTATOB OIBITOB

busznueckue u
peBpAILICHUS

Paznen 3. Crpoenue BemecTBa. Xummuueckas cBa3b (7 4)

XUMHU4YecKasd CBI3b

Buaber xuMnueckon CBSI3H

62. DNEeKTPOOTPULATETLHOCTh
XUMHUYECKUX IJIEMEHTOB.

63. KoBanentHas cBs3b. [lonsipHas
Y HETMOJIAPHAsI KOBAJICHTHAS CBSI3b.

DopMynupoBaTh ONIPEAECITICHUS
MOHATUN «KOBAJIEHTHAS HEIOJSPHAS
CBSI3bY», «KOBAJICHTHAs IMOJSIPHAS
CBSI3bY», «HOHHAs CBS3bY», «CTEICHb

4,5,6,7,8




CreneHb OKHUCIICHUS DJIEMEHTOB

64. loHHas CBSI3b.

65. BaleHTHOCTP ¥  CTEICHb
okucnenus. [IpaBuna onpenenenus
CTEIICHEN OKUCIICHHS JICMEHTOB.
66. OKHCIIMTENIHHO-
BOCCTAaHOBHUTEIbHBIC PEAKIIUH.

67. IloBTOopeHne u 0000IIEHHUE TIO
TeMe «Ctpoenue BEIIICCTBA.
XUMHUYECKas CBS3bY.

68. KouTpoasHass padora 10
temam «llepmogmuecknii  3aK0H
AN. MenneneeBa», «CTpoeHue
atomay, « CTpOCHHE BEILIECTBAY.
Jdemoncrpamun. CoIoOCTaBICHUE
(U3UKO-XUMUYECKUX CBOICTB
COCIVMHEHNN C KOBAJECHTHBEIMH U
MOHHBIMH CBSI3SIMH

OKHUCJICHUS»,
«DNEKTPOOTPUIIATETLHOCTDY.
Onpenenarb TN XUMHUYECKOW CBSI3U

B COCIMHEHUSX HA OCHOBaHUU
XUMUYECKON (OPMYIIBI.
Onpenenarb CTENEHb OKUCIEHUS

AJIEMEHTOB B COCMHEHUSX.
CoctaBnsath (OPMYJIBI BELIECTB 10
CTEIIEHU OKHUCIJICHUS 3JIEMEHTOB.
YcraHnaBIuBaTh BHYTpH- u
MEXIPEIMETHBIE CBS3H.

CocTaBisaTe  CpaBHUTEIBHBIE U
000011aroIIKe TaOIHITEI, CXEMBI

3. TEMATHYECKOE IIJTAHUPOBAHUE

9 kiacc (2 4 B HegeJ10, 68 4 B o)

TeMbl, BXoAsil[ME B

\ OcHOBHOe coJepKaHue 10

\ XapaKTepUCTHKA OCHOBHBIX \

OcHOBHBIE




coJep:KaHMe nmpeaMera TeMaM BH/IOB J1eSITEJIbHOCTH YYEHUKA HaNpAaBJICHUS
(Ha ypoBHe y4eOHBIX J1eiicTBHI) BOCIIMTATEJIbHOM
AeATEJbHOCTH
1. Muorooopasue xumMmudeckux peakuui (15 4)
Knaccuduxanus xumMuueckux | 1-2. OxucnurensHo- | Knmaccudumuposare xumudeckue | 5,6,7,8
peaKuui: peakuuu COECIAUHEHUS, | BOCCTAHOBUTEIbHBIE peaKkIuu. | peakiuu.
pa3noKeHHusl, 3aMelIeHus], oOMeHa | Peakuuun coeauHenns, | [[puBoaute NpuUMeEpsl peaKIHN
pPa3JIOKEHUs,  3aMELIEHHs W | KaXJ0ro THUIIA.
OxkucnuTenpHo- oOMeHa ¢  ToukuM  3peHus | Pacno3naBaTh OKHCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIE PEAKLINH IIPOLIECCOB OKHCIICHHS Y | BOCCTAaHOBUTEIIbHBIC PEAKIINU.
BOCCTAHOBJICHUSL. Onpenensatp OKHCIIUTEIb,
DK30- 51 sHpotepmudeckue | 3. TermtoBoi 3PHeKT XMMUYECKUX | BOCCTAHOBUTEIIb, MpOLIECC
peakuuun peaKLnil. DK30- Y | OKUCJICHHUS], BOCCTAaHOBJICHMUSI.
SHJIOTEPMHUYECKUE PEAKLINH. Ha6nronate u OTHUCHIBATH
CKOpOCTh XUMHUYECKUX peakuuii | 4. CkopocTb XUMHUYECKUX | XUMUUYECKHUE PEAKLIMH C IIOMOILIBIO
peaKuuil. [IepBoHauanbHbIE | ECTECTBEHHOTO fA3bIKa M S3bIKA

OOpatumble W HEOOpaTUMBbIE

peakuuu

IIPEACTABJIEHUS O KaTAJIN3E.

5. IIpakrnueckas pabora 1.
N3ydyeHune  BiIMsHUS ~ yCIOBUM
NPOBECHUSA XUMHYECKOUN
pEaKuuy Ha €€ CKOPOCTh.

6. OOpatumble M HEOOpaTUMBbIE
peaKuuH.
[TonsATHe 0
PaBHOBECHH.
JdemoncTpanuu. [Ipumepsl 3k30-
U DHIOTEPMHYECKUX PEAKLIHM.

XUMHNYCCKOM

BzaumopeiicTBue

FPaHYJIMPOBAHHOTO  I[MHKA W
IUHKOBOW TIBJIM C  COJITHOH
KHCIIOTOM. BzaumopeiicTBue

XUMUH.
Uccnenosats
BIIUSIOIIUE Ha
XUMHAYECKON pEAKLIHH.
OnuceiBaTh yCIJIOBUS, BIUSIOIINE
Ha CKOPOCTH XAMHUYECKOUN
peakuuu. [IpoBOIUTH TpyNMIOBbIE
HaOJIIOIEHUS BO BpeMsi
MPOBEICHUS JIE€MOHCTPAIIMOHHBIX
OIIBITOB.

yCIJIOBHS,
CKOPOCTh

VYyacTtBoBaTb B COBMECTHOM
00CyXIeHUH pe3ynbTaTOB
OITBITOB.

CoCTaBlISITh  TEPMOXUMHUUYECKUE

YPaBHEHUSI pEAKIIUH.




okcuna Menu (ll)c  cepnoit
KHMCJIOTOM Pa3HOW KOHIIEHTPaluu
NpA  pa3HBIX  TeMIeparypax.
['openne YISt B
KOHIIEHTPUPOBAHHOMN a30THOM
kuciore. [opeHwe cepel B
PaCILIaBIICHHOM CEJINTPE.

PacuerHnnle 3agaun. Berunciaenus

Boraucnate  TeruioBot  addexT
peakum o ee
TEPMOXUMUYECKOMY YPABHCHHIO

o TEPMOXUMUYECKUM
YPaBHEHHUSIM PEAKIIUIA
XWMHYECKHE PEAKIMd B BOJHBIX | 7. CymHoCTh nporecca | O600marTe 3HaHUS O pacTBopax. | 5,6,7,8
pacTBOpax 3JIEKTPOJIMTUYECKOMN [IpoBoguTe  HaOdIONEHHS  3a
U CCOLIMAINH. NOBEACHUEM BEILECTB B
DNEeKTPOIUTHYECKAs AUCCOHAIHS | 8. Juccounanus KHCJIOT, | pACTBOPAX, 3a XUMHYECKUMU
OCHOBAHMI U COJIEH. peakuusMH, NPOTEKAIINMU B
Peakiiuu wmonHoro obmena u | 9. Cnabbie u CUJIBHBIE | paCTBOpPax.
YCJIOBUS UX MPOTEKAHUS AIEKTPOIUTHI. Crenenb | DopMyIHpOBaTh  ONPEAECICHUSA
JTUCCOLIMALINH. «QIIEKTPOJIUTY», «HEIIEKTPOIUT,
10. Peakiiuu mOHHOTO OOMEHa U | «IJIEKTPOIUTHYECKAS
YCJIOBUS UX TPOTEKAHMUSI. JTCCOLIAALISY.
11-12. Xwumuueckue cBoiicTBa | KoHKpeTU3npoBarth MOHSTHE
OCHOBHBIX KJIACCOB | «HOH».
HEOPraHM4YecKux coeauHeHnid B | O000IIATh TOHATHS «KATUOHY,
CBETE MpeCTABICHUM 00 | «aHHOHY.
AJIEKTPOJIUTUYECKON Hccnenosars cBOMCTBA paCTBOPOB
JUCCOLIMAIIMM M  OKHUCIHUTEIbHO- | 3JIEKTPOJIUTOB.

BOCCTAHOBUTEIIBHBIX PCAKITUAX.
13. Tuaponus coneit. O600mIeHNE

mo TtemaM  «Krnaccudukarnus
XUMHUYECKUX peaKui» u
«NEKTPOIUTUYECKAS
JIFCCOITAITHS .

OnuceiBaTh CBOWCTBA BEIICCTB B
X0Jle  JIEMOHCTPAIIMOHHOTO U
1a00paTOPHOTO IKCTICPUMEHTOB.
CobnrogaTh TpaBWJIa TEXHUKH
0e30macHOCTH. XapaKTepU30BaTh
YCIIOBUSI TEUYCHHS PEaKIUil B




14. IlpakTtuyeckass pabGora 2.
Pemenne  sKCHepUMEHTAIBHBIX
3ajad4 1mo Teme «CBOMCTBA KHCIIOT,

OCHOBaHMUH 51 coJien KaK
3JIEKTPOJIUTOBY.

15. KonTpoabHas padora 10
TeMam «Knaccudukarus
XUMHUYECKHX PEaAKIIHIN u
«DNEKTPOIUTHYECKAS
JTACCOITUALIHSD.
JdemoHcTpanuu. Ucnbitanue
pacTBOpPOB BEIIICCTB Ha
AIEKTPUUYECKYI0  MPOBOJUMOCTb.
JIBH>KEeHHUE HOHOB B
AIEKTPUUYECKOM TIOJIE.
JlabopaTopHbie ONBITHI.
Peakmuu oOmeHa MEXTY

pacTBOpaMH dJICKTPOJIUTOB

pacTBOpax  AJIEKTPOJIUTOB IO
KOHIIA.
Onpenensite BO3MOXXHOCTh

IPOTEKaHUsI pPEAKIUHd HOHHOIO
oOmeHa.

[IpoBoauTh IpyNIoBbIe
HaAOJIIOICHHUS BO BpeMs
IPOBENICHUS] JIEMOHCTPAIIMOHHBIX
U J1a0OPATOPHBIX OIBITOB.
O6cyxaath B rpynmnax
pe3yJbTaThl ONBITOB.

OOBSACHATH CYIIHOCTh pEaKIuu
MOHHOTO OOMEHa.

Pacrio3naBaTh peakuuu HMOHHOTO
oOMeHa.

CocTaBisiTh MOHHBIE YpaBHEHUS
peaKuuil.

CocraBisiTh COKpAILICHHbIE
VMOHHBIC YPABHEHUS PEaKIIUi

Pa3znen 2. Muorooopasue Bemecrts (43 4)

HewmeTtamib (oOmras
XapaKTepUCTUKA o 150.
[IOJIOKEHUID B MEPUOJIUYECKOU

CHCTEME XUMHUUYCCKHUX DJICMEHTOBY.
3aKOHOMEPHOCTH M3MCHEHHUS B
nepuojiax M rpynmnax (pu3nyecKux
U XUMHYECKUX CBOMCTB IPOCTHIX
BCIIIECTB, BBICHINX OKCHJIOB M
KHCIIOPOJICONIEPKAIMUX ~ KHUCJTIOT,

16. IlonokeHue TaAJIOreHOB B
EePUONYECKOMN Ta0JIUIE 51
cTpoeHue ux aromMoB. CBOWCTBa,

MOJTydeHUE u IpUMEHEHHUE
TaJIOTCHOB.
17. Xiop. CaoiicTBa u

IIPUMEHEHHE XJIOpa.
18. XnopoBoaopoa: MoiayuyeHHe u
CBOMCTBA.

OOBACHATD 3aKOHOMEPHOCTH
MU3MEHEHUS CBOMCTB HEMETAIIJIOB B
nepuoaax u A-rpynnax.
XapakTepru3oBaTh TrajoOreHbl Ha
OCHOBE HX  TMOJIOKEHHUA B
MIEPUOINYECKON CHUCTEME
JI.1.MenneneeBa 1 0COOCHHOCTEH
CTPOEHHS UX aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH

1,2,3,4,5,6,7,8




00pa3oBaHHBIX HEMeTaJUTaMH
BTOPOTO M TPETHETO ITEPHUOJIOB

['anorennr

19. ConsgHast KUCJIOTa B €€ COJIH.
20. IIpakTuyeckas padora 3.
[Tomy4yeHne CONSHOW KHUCIOTBHI U
W3yUYCHUE €€ CBOMCTB.
JlemoHcTpanum. dusznyueckue
CBOMCTBA rajioreHoB. [losyueHue
XJIOPOBOJIOPOJIa M PACTBOPEHUE
ero B BOJIC.
JlabopaTopHbie
BriTecnenne

apyra u3
COEIMHEHUN

OIIBITHI.
TaJIOTEHAMH  JIpYT
pacTBOpOB U3

M3MEHEHHS CBOMCTB TaJIOTEHOB 110
nepuoay 1 B A-rpynnax.
OnuceIiBaTh CBOMCTBA BEIIECTB B
X0/Ie  JIEMOHCTPAIlMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTOB.
CoOmronath TEXHUKY
0e30MacHOCTH.

Pacno3HaBaTh OIBITHBIM ITyTEM
COJISIHYIO KHCJIOTYy M €€ COJIH,
OpOMHUIBI, HOIUIBI.
Hcnons3oBath  NMpUOOpPETEHHBIE
3HAHUS ¥ YMEHUS B IPAKTUICCKOMN
NEeSITEILHOCTH W IIOBCEIHEBHOM
KU3HU C 1IeJIbI0 0e30macHOro
oOpallleHUs ¢ BEIIECTBAMHU U
MartepualiaMi M HKOJOTUYECKHU
rPaMOTHOTO MOBEICHUS B
OKpyKaromen cpene. Beraucisath
MAacCCOBYIO [IOJIF0 PACTBOPEHHOIO
BEIIIECTBA B PACTBOPE

Kucnopon u cepa

21. llonoxeHue Kucimopoma H
Cephbl B MEPUOJIUUYECKON CHUCTEME
XUMUICCKUX AJIEMEHTOB,
CTPOECHHE UX aTOMOB. AJUTOTPONUS
CEpBL.

22. CBOWCTBA U IPUMEHEHUE CEPBI.
23. CepoBoaopon. Cynbhusl.

24. Oxcun cepol (V). Cepuucras
KHUCJIOTA U €€ COJIU.

25. Oxkcun cepsl (V). Cepnas
KHCJIOTa U €€ COJIH.

XapakTepuzoBaTh 31eMeHTH |V

A-Tpyrmib (TTOATPYIIIIBI
KHCJIOPO/JIa) Ha  OCHOBE  HUX
MOJIOKCHUSI B TICPUOIUYCCKOM
cuctreme J[.M.Menneneea wu
OCOOEHHOCTEW  CTpPOCHUS  UX
aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH

U3MEHEHUS] CBOMCTB 3JIEMEHTOB
IV A-rpynmsl no nepuony u B A-
rpynmax.

1,2,3,4,5,6,7,8




CBOICTBA
CEepHOU

26. OxkuciauTeabHbIE
KOHIICHTPUPOBAHHOMN
KHUCJIOTHI.

27. IlpakTuyeckasi padGora 4.
Pemenne  sKCHepUMEHTAIIbHBIX
3amay no Teme «Kucnopon wu
cepay.

28. PellileHME pacueTHBIX 3a/a4.
JemMoHcTpanun. AJUIOTPONHBIE
Moaudukamuu cepel. OOpa3ibl
MIPUPOTHBIX cylbhUI0B u
cylb(aToB.

JlabopaTopHbIe ONBITHI.
O3HakoMJIeHHE ¢ 00pa3laMu Cephl
U €€ NMPUPOJAHBIX COCTUHEHUM.
KauecTBeHHble  peakuyu  Ha
cynbun-, cyneur- u cynbdar-
MOHBI B paCTBOPE.

PacuerHble 3aga4u. Beruncnenus
0 XUMHUYECKUM YpPaBHEHUSM
Macchl, Oo0ObEeMa MU KOJIHMYECTBA
BEILIECTBA OJHOTO W3 MPOAYKTOB
peakiuyu 10 Macce MCXOJHOTO

BEIIECTBA, o0BeMy WIH
KOJIMYECTBY BEIIECTBA,
coJiep Kallero OIpeICIIEHHYIO

JIOJIFO TIPUMECEN

XapakTepu3oBaTh  AJUIOTPOIUIO
KHCJIOPOJIA U CEPbl KaK OJHY U3
IPUYUH MHOTO00pa3usl BEIECTB.
OnuceiBaTh CBOMCTBA BEIIECTB B
X0/Ie  JIEMOHCTPAIlMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTOB.
CoOmonaTh TEXHUKY
0€e30MacHOCTH.

Oka3pIBaTh MEPBYIO MOMOIIb TIPU
OTPAaBIICHUSAX, 0XKOTAaX W TPaBMax,
CBS3aHHBIX C PCAKTUBAMH W
71a00paTOPHBIM 000PYAOBaHUEM.
Onpenenste MPUHAJIEKHOCTD
BEIIECTB K  OMNPENICICHHOMY
KJIACCY COEAUHECHUMN.

ConocTaBisTh CBOICTBA
paz0aBiieHHOM u
KOHIEHTPUPOBAHHOU CEepHOU
KHCJIOTHI.

3anuchIBaTh ypaBHEHHs peaKIuil
B HOHHOM BHJE C YKa3aHUEM
nepexo/1a MIEKTPOHOB.

Pacnio3HaBaTh OIBITHBIM ITyTEM
pacTBOpbl  KUCIIOT, CYJIb(UIBI,
CyJIb(PUTHI, CyTb(AaThHI.

Hcnons3oBath  npuoOpeTEeHHbIE
3HAHUS U YMEHUS B IPAKTUICCKON
JCSITSTBHOCTH W MOBCETHEBHON
KHU3HU C 1eJblo  0e30MmacH60ro
oOpaleHusi ¢ BeIeCTBAaMH U
MaTepualaMi U JKOJOTHYECKU
IpPaMOTHOTO TIOBEICHMSI B




OKpYXarouen cpeae.

BblymciaTe 1O  XHMMHYECKHM
ypaBHEHUSIM Maccy, O00BeM U
KOJIMYECTBO BEIIECTBA OJHOTO W3
IPOJYKTOB pEaKIMH [0 Macce
MCXOJIHOTO  BEIECTBa, OO0BEMY
WIA  KOJMYECTBY  BEIICCTBA,

COJICPIKAIIIETO OTIPEJICTICHHYIO
JIOJIIO TIPUMECEH.
I'oToBUTH KOMITbIOTEPHBIE

IMPC3CHTAH 110 TCMC

A3oT u docdop

29. Ilonoxxenue azora u docdopa
B MIEPUOANYECKON CUCTEME
XUMUYECKUX AJIEMEHTOB,
CTPOCHHE HUX aTOMOB. A30T:
CBOICTBA U IPUMEHEHHUE.
30.Ammuak.  duznueckue U
XAUMUYECKUE CBOWCTBA.
[Tomy4yeHue u MpuMEHEHHUE.
31l.IlpakTuyeckass padora 5.
[TonyuyeHne aMmMuaka U U3y4eHUE
€ro CBOMCTB.

32. Conu aMMOHMUSL.

33. AzortHas kucnora. CTpoeHue

MOJIEKYJIBI. CaolicTBa
pa30aBIeHHON a30THON KUCIIOTHI.
34. CaolicTBa
KOHLEHTPUPOBAHHOU a30THOM
KHUCJIOTHI.

35. Conm a30THOM KHUCIOTHI.
A3oTHBIE y10OpEeHUS.
36. dochop.

Annorponus

XapakTepu3oBaTh d1eMeHThl VA-
rpynnsl  (MMOATPYIIIBI  a30Ta) Ha
OCHOBE HMX  IIOJIO)KCHHS B
NEpUOANYECKON  cHcTeMe U
OCOOEHHOCTEW  CTpPOEHUS  UX
aTOMOB.

OOBICHATD 3aKOHOMEPHOCTH
U3MEHEHHSI CBOICTB JJIEMEHTOB
V A-rpyTibl.

XapakTepuzoBarh  aJUIOTPOIHUIO
docdhopa kak OAHY M3 TPUUYUH
MHOT000pa3usi BEIIECTB.
OnuchIBaTh CBOWCTBA BEIICCTB B
X0Je  JIEMOHCTPAIlMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTOB.
CoOmronathb TEXHUKY
0€30MacHOCTH.

Oxka3bIBaTh MEPBYIO MOMOIIL TIPH
OTpaBJICHHSIX, 0)KOTaX ¥ TpaBMax,
CBS3aHHBIX C pEAaKTHBAMH U
71a00paTOPHBIM 000PYIOBAHHUEM.

1,2,3,4,5,6,7,8




docdopa. CroiicTBa docdopa.

37.  Oxcug  dochopa (V).
dochopHas KHCIOTa U €€ COJIH.
dochopHbIC YI00pEHHUS.
JdeMoHcTpanuu. [Tomyuenue
aMMHaKka M €ro pacTBOpPCHHE B
Bome. OOpa3ipl  TPUPOTHBIX
HUTpaTOB U (pocdaTos.
JlabopaTopHbie ONBITHI.
B3aumoneiictBue coieil aMMOHUS
CO IEJIOYaMHU.

YcraHaBnMBaTh NPUHAMLICKHOCTD
BEIIECTB K  ONPEICICHHOMY
KJIACCY COEAUHECHUMN.

ComnocraBisTh CBONMCTBa
pazbaBieHHOMN U
KOHILIEHTPHUPOBAHHOMN a30THOM
KHCJIOTHI.

CocrtaBnsTh YpaBHEHHUS

CTYIIEHYaTOM JUCCOLMALMM Ha
npumepe GochopHOIt KUCTOTHI.
3anuceIiBaTh YPAaBHEHHS PEaKIUU
B HMOHHOM BHJI€ C YKa3aHHEM
nepexoja 3JEKTPOHOB.
Pacnio3HaBaTh ONBITHBIM IyTEM
pacTBOpbl  KHMCIIOT, HHUTpaT- H
dbocdar-uoHbI, MOH aMMOHUS.
XapaktepusoBarh d3JeMeHThl VA-
rpynnsl (MOATPYIIBEI a30Ta) Ha

OCHOBE  HX  TIOJIO)KEHHMS B
MEPUOIUYECKOU CUCTEME 51
OCOOEHHOCTEW  CTpPOCHUS  UX
aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH
U3MEHEHHUS] CBOMCTB AJIEMEHTOB
VA-rpynisl.
XapakTepuszoBarh  aJUIOTPOIHUIO

dochopa kak OAHYy U3 TPUUYUH
MHOT'000pa3usi BEIIECTB.
OnuckIBaTh CBOWCTBA BEIIECTB B
X0Jle  JEMOHCTPAllUOHHOTO |
71a060paTOPHOTO IKCIIEPUMEHTOB.
Cobumonath TEXHUKY




0€30MacHOCTH.

Bpruucnsate  MaccoByr  JIOJIIO
pacTBOPEHHOTO  BEHIECTBA B
pacTtBope.

[Tonp3oBaThess wHbOpMaLIUEH U3
JNOTIOJIHUTENIBHBIX ~ HCTOYHHKOB
uHbopMaIUU Il TOJATOTOBKH
KpPaTKUX COOOIICHUIA.

I'otoBUTH KOMIIBIOTE€PHBIE
MPE3EHTALIUU 110 TEME

Yraepoa u KpemMHuU

38. [Ilomoxenwe yrimepoaa U
KpEMHUSI B  IIEPUOANYECKOU
CUCTEME XUMHUYCCKUX DJIIEMCHTOB,
CTpOEHHUE ux aTOMOB.
AmoTporiHbie Moau(PUKAUN
yraeposa.

39. XUMUYECKHE
yraepoaa. Aacoporus.
40. VrapsHblii Ta3: CBOMCTBAa,
¢bu3HoIOTNYECKOE ICUCTBHE.

41. VYraekucnelii ra3. YroabHas
KucioTa u ee comu. Kpyrosopor
yriiepoja B IpUpo/Ie.

42. IlpakTnuyeckasi paoora 6.
[Tonyuenue okcuaa yriaepoaa (1V)
U  U3yYCHHE €ro  CBOMCTB.
Pacno3naBanue kapOOHATOB.

43. KpeMHUI U €ro COeIMHEHHS.
Cmexno. Llemenm.

44,  OO06oOmeHue 1Mo  Teme
«Hewmeramib»

CBOMCTBa

XapakTepuzoBaTh 37eMeHThI |V A-

rpynmsl  (TOATPYIIBI  yIIEpOa)
Ha OCHOBE MX IIOJIOKEHHUS B

NEPUOJUYECKON  CUCTeMe U
OCOOEHHOCTEW  CTpPOEHUS  UX
aTOMOB.

OOBICHATD 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB DJIEMEHTOB
IVA-rpynmsbi.
XapakTepru3oBaTh  AMIOTPOITHIO

yriaepoja Kak OJHY W3 MPUYHH
MHOT000pa3usi BEIIECTB.
OnuchIBaTh CBOWCTBA BEIICCTB B
X0Jle  JEMOHCTPAallUOHHOTO |
71a00paTOPHOTO IKCIIEPUMEHTOB.
CoOmronathb TEXHUKY
0€30MacHOCTH.

CormocTaBisTh CBOWCTBA OKCHIOB
yraepoja u KpeMHUs, OOBICHSTH
IIPUYMHY UX Pa3IUYUM.
YcranaBnmmBaTh MPUHAJICKHOCTh

1,2,3,4,5,6,7,8




45. KontpoabHast padora 110
TteMme «HemeTasuien.

JleMoHCcTpaum. Monenu
KPUCTAIUTHYECKUAX pEIIeTOK
anmaza u rpaduta. OOpasisl
TIPUPOTHBIX KapOOHATOB U
CHJIMKATOB.

JlabopaTopHbie ONBITHI.
KauectBenHass  peakiusi Ha

yraekuciblii ra3. KadectBenHas
peakuus Ha KapOOHAT-HOH.

PacuerHble 3a1a4n. Boerancnenus
M0 XHMHUYECKUM  ypaBHEHUSIM
Macchl, 00beMa WM KOJUYECTBa
OJTHOTO M3 TPOAYKTOB PEAKIIUH 110

Macce  HWCXOJIHOTO  BEIIECTBa,
o0beMy WIH KOJIMYECTBY
BEIIICCTBA, coeprKamiero

OIPEICJIEHHYIO JIOJIIO TIPUMECEN

BELIECTB K  OIpPEAEIIEHHOMY
KJIACCY COEUHECHUMN.

JIoKa3pIBaTh KUCIOTHBIN XapaKTep
BBICIIMX OKCHJOB YIJIepoJa H
KPEMHHS.

3anucelBaTh ypaBHEHUS PEAKIUM
B HMOHHOM BHJIE€ C YKa3aHHEM
nepexozaa dJIEKTPOHOB.
OcCylecTBIATh
B3aMMOIpPEBpAIEHUsT KapOOHATOB
U THJIPOKapOOHATOB.
Pacnio3HaBaTh ONBITHBIM IyTEM
YIJIEKUCIIBINI ra3, KapOOHAaT- MOHBI.
XapakTepusoBaTh d1eMeHTh VA-
rpynmsl (MOATpYyNNbl a30Ta) Ha

OCHOBE WX  TIOJOXKCHHSI B
MEPUOINYECKOU CUCTEME 51
OCOOEHHOCTEW  CTpPOCHUS  UX
aTOMOB.

OOBICHATD 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB DJIEMEHTOB
V A-TpyTinebl.
XapakTepu3oBaTh  AJUIOTPOITHIO

dochopa kak OAHY U3 TPUUYUH
MHOT'000pa3usi BEIIECTB.
OnuchIBaTh CBOWCTBA BEIICCTB B
X0Jle  JEMOHCTPAallUOHHOTO |
71a00paTOPHOTO IKCIIEPUMEHTOB.
Cobumoath TEXHUKY
0€30macHOCTH.

Bbruucnsate 1o XMMHUYECKHM
ypaBHEHUSIM Maccy, O0BeM U




KOJIMYECTBO BEIISCTBA OJHOTO M3
NPOJYKTOB pPEaKIMu IO Macce
UCXOJHOTO BEIECTBa, OOBEMY
WIM  KOJMYECTBY  BEIICCTBA,
COJICPIKAIIIETO OTIPEJICTICHHYIO
TIOJIFO TIPUMECEH.

Mertansl
XapaKTEPHUCTHKA)

(oOmras

[[lenoynbie MeTaJIbI
[[lenoyno3emenbHbIE METAILIbI
ANoOMUHUN

Keneso

46. Ilomoxxenue
MIEPUOANYECKON CUCTEME
XUMHYECKHX  dneMmeHToB  JI.M.
Menneneena. Merannnueckas
CBs3b. Du3HUecKHWe CBOMCTBaA
MeTtajiioB. CiiiaBel METaJIJIOB.

47. HaxokaeHue METaJUIOB B
IpupoJic U OOIIMe CIOCOOBI HX

MCTAJI'TIOB B

MOJTy4YCHUS.
48. XHUMHAYECKHUE CBOMCTBA
METAJIJIOB. Psan AKTUBHOCTH
(3JIEKTPOXUMHUYECKUIA psn
HaIpPSHKEHH ) METAJIOB.

49, [Ilenounsie METaJLIbI:
HaXO0XKICHHC B pupoie,
buzuyeckue M XUMHUYECKHE
CBOMCTBA.

50. Oxcuapl W TUIPOKCHUJBI
IEITOYHBIX METAaJIJIOB.
[Ipumenenue [IEJIOYHbIX
METaJIJIOB.

51. [[lenouHO3EeMENbHBIC
METaJIbL. Haxoxnenue B

npupone. Kampmmii m  ero

Xapaktepu3oBaTb METAJUIBI Ha

OCHOBE HX  TMOJIOKEHHS B
MIEPUOINYECKON cucTeMe u
OCOOEHHOCTE  CTpPOEHHUS  UX
aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH

WU3MEHEHHUSI CBOMCTB METAJJIOB I10
NEepUoly U B A-TpyIinax.

Uccnenosath CBOICTBa
M3y4aeMbIX BEIIICCTB.
OO0OBICHATH 3aBUCUMOCTbH

(U3UIECKUX CBOMCTB METAJIJIOB OT
BHUJIa XMUMHUYCCKOU CBS3U MEXKTY
X aTOMaMH.

HaOmronaTh n OIMCHIBATH
XUMUYCCKUE PEAKITUH C TIOMOIIIBIO
€CTECTBEHHOI'0 S3bIKa U SI3BIKA
XAMHAH.

HaGnronate neMoHCTpUpyembie U
CaMOCTOSTEIBHO IIPOBOIMMBIC
OIIBITHI.

OnuceIBaTh CBOMCTBA U3yYaeMBbIX
BEIIECTB Ha OCHOBE HAOJIIOJICHUH
3a UX TPEBPAIICHUSIMH.

1,2,3,4,5,6,7,8




coeauHeHus. JKecTkocTh BOJABI U
CIOCOObI €€ YCTpaHEHUs.

52. Amomunuii. HaxoxaeHue B
npupoze. CBONCTBA aTIOMUHMUSL.
53. AMdOTEepHOCTh OKCHJIA H
TUJPOKCHUAA ATFOMUHUS.

54. JKemezo. Haxoxnenue B
npupoze. CBoMCTBa xKemesa.

55. CoenuHeHus xKenesa.

56. IlpakTuueckass paGora 7.
Pemienne  sKCrepuMEHTaIBHBIX
3amady o temMe «MeTtamiel U HUX
COCTUHCHHUSY.

57. TloaroTtoBka K KOHTPOJIBHOM
pabore.

58. KonTpoasnasi padora 10
TemMe «MeTanjb.
JleMoHCTpanum. OO6pa3iisl
BOKHEUIINX COCIMHECHUN HATpHs,
KaJIusi, MPUPOJHBIX COCIUHEHUM
MarHusi, Kajablius, aJlOMUAHUS, Py
JKelesa. BzaumopeiictBue
IIEJIOYHBIX, IEJIOYHO3EMEIILHBIX
METAJUIOB U aJIOMHHMSA C BOJIOM.
CoxuraHue xeje3a B KUCIOPOJAE U
XJiope.

JlabopaTopHbie ONBITHI.
N3yuyenne o00pa3loB METaJIOB.
B3aumogerictBue  MeTauioB  C
pacTBOpaMu COJIEN.

O3HakoOMJIEHHE CO CBOMCTBAMH U
MPEBPANICHUSIMU  KapOOHATOB W

Jloka3bIBaTh amM(OTepHBIN
XapaKTep OKCUIOB U THIPOKCHUIIOB
aromuams 1 xeresa (11).
CpaBHHBaTh OTHOILIEHUE
U3y4aeMbIX METAVIOB U OKCHOB
METAJIJIOB K BOJE.

CpaBHHBaTh OTHOILIEHUE
TUAPOKCHUIOB HATPHSI, KAJIBIHUSA |
QITFOMUHHUS K PACTBOPAM KHCJIOT U
IIeJI0YCH.

Pacmo3naBaTh OMBITHBEIM TTyTEM
rugpokcua-uonsl Fe?* u Fed*,
CoOmnro1ath TEXHUKY 0€3011acHOTO

oOpailleHusT €¢  XUMHYECKOH
nocyaioi  u 1abopaTopHBIM
000py/1IOBaHUEM.

OcyniecTBIATH peakuuu,

MOJITBEPIKIAOIINE T€HETHYECKYIO
CBSI3b MEXIY HEOPraHWYECKUMHU
COCJIMHCHUSIMHU.

3anuchiBaTh ypaBHEHUS PEaKIIUM
B HOHHOM BHJIE C YKa3aHUEM
nepexoa JIEKTPOHOB.

O0o0Ommare 3HAaHUS W [AeaTh
BBIBOJIBI O  3aKOHOMEPHOCTSIX
U3MEHCHHUN CBOMCTB METAJIOB B
Iepuoax u A-rpynnax
MEPUOAUYECKON CUCTEMBI.
[Iporno3upoBath CBOMCTBA
HEU3YYEHHBIX DJJIEMEHTOB M MX
COCJIMHECHHMN Ha OCHOBE 3HAHHUHU O
MEPUOJINYECKOM 3aKOHE.




runpokapOonaroB.  [lomyuenue
TUAPOKCHTIA AJIFTOMUHUS U
B3aHMMO/IEHCTBHE €r0 C KUCIOTaMHU
u 1mejioyaMd. KadecTBeHHEBIE
peakuuu Ha uoHsl Fe?* u Fed*,

PacuerHnble 3agaun. Beruncienus
0 XUMHUYECKUM ypaBHEHUSIM
Macchl, 0ObeMa WINU KOJHNYECTBA
OJIHOT'O M3 MPOAYKTOB PEAKITUH T10

Macce  HCXOJHOTO  BEIIECTBa,
00beMy WIH KOJIMYECTBY
BEIIIECTBA, COZIepIKalIero

ONPEAECICHHYIO JOJIIO MPUMECEU

Hcnonp3oBath  mpHOOpETEHHBIE
3HAHUA U YMEHUS B IPAKTUYECKOU
NEATEIIBHOCTH W TOBCEIHEBHOU
KU3HU C LEeIpl0  0e30macHoro
oOpallileHuss € BeElIeCTBaMU U
MaTepuallaMi M DKOJOTMYECKHU

rPaMOTHOTO MOBEACHUS B
OKpY XKalolllen cpejie.
Bbluucisate 1o XMMHUYECKUM

ypaBHEHUsIM Maccy, O00BeM U
KOJIMYECTBO BEIIECTBA OJHOTO U3
IIPOIYKTOB PEaKIUH TIO0 Macce
UCXOJHOTO BEIECTBa, OOBEMY
WIM  KOJWYECTBY  BEIIECTBA,
CoJZIepKaIIero OTIpE/ICTICHHYIO
JTOJTIO TIPUMECEH.

[Tonb3oBaTbes uHPOpMaIUEH U3
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB
uHdopMaIuu Il TOJTOTOBKH
KpPaTKUX COOOIICHUIA.

['oToBUTH KOMIIBIOTEPHBIE
MPE3eHTAIlUH TI0 TEME

Paznen 3. Kparkuii 0030p BaskHeIIUX OPraHuYeCKUX BemecTs (9 4)

59. Oprannyeckasi XuMHs.
60. Yraesogoponsl. IIpenensHbie
(HaCBIIIEHHBIE) YTIIEBOJAOPO/IBbI.

61. HenpenenvHbie
(HEHACBIIEHHBIE) YTIEBOIOPO/IbI.
62. [TpousBoanbie

yraeBogopoaos. Couptel. T

Hcnons3oBanne  BHYTpU- "
MEXMPEIMETHBIE CBSI3U.
CocTaBisiTh  MOJIEKYJISIpHBIE U
CTPYKTYpHBIE bopmybl
yTJI€BOIOPO/IOB.

OnpenensiTh  NPUHAIIEKHOCTD

BEUIECTBA K  ONPEACICHHOMY

1,2,3,4,5,6,7,8




63.  KapOoHOBBIE  KHCIIOTHI.
Crnoxusie 3¢upsl. XKupsl.

64. YrieBonnl.

65. AMHUHOKHCIIOTBHI.

66. ITonmumepsl.

67. O600MmaIMi YPOK IO TeMe
«Baxuerue OpPraHUYECKUE
COEIUHECHUSY.

68. KourpoabHasi paGora 10
TeMe «BaxkHEeNIMe OpraHndecKre
COCTUHCHUSY

JdemoHcTpanuu. Monenn
MOJIEKYJT OpraHU4YeCKuX
COEIMHEHU. I'openne
YTJIEBOJAOPOJOB U OOHApyKEHHE
MPOJTYKTOB 170'¢ TOpPEHUS.
[Tonmyuenue JTUJICHA.
KauecTBeHHEBIE peakuuun Ha
STHUJIEH.

PacTBopenue 3TunoBoro crnupra B
BojJie. PacTBopeHue riuiepuHa B
BOJIE.

[lonydeHne u CBOWMCTBA YKCYCHOM
KHCJIOTHI.

HccnenoBanne CBOMCTB KUPOB:
pacTBOPUMOCTH B BOJE U
OpPraHUYECKUX PACTBOPUTEIISIX.

KauecTBennas peaxkuus Ha
TIFOKO3Y M Kpaxmall.
O6pa3mpl 171631 (S1171% u3

IIOJINOTHUIICHA, ITOJUIIPOIIMIICHA

KJIACCY

COCTMHCHUH.
3anuchiBaTh ypaBHEHUS peaKIui
3aMEIICHUS W MNPUCOCAUHEHUSA C

OPTaHUYECKUX

y4acTUeM OpraHUYeCKuX
BEIIECTB.
HaGnronate  memoHcTpupyemblie
OTIBITHI.

OnuceiBaTh CBOMCTBA M3y4aeMbIX
BEIIICCTB HAa OCHOBE HAOIOACHHUI
3a X TPEBPAIICHUSIMH.

VYyacTBOBaTb B COBMECTHOM
00CyXIeHUH pe3ynbTaToOB
OIIBITOB.

[TpoBouTH KayeCTBEHHBIE
peakiuu Ha HEKOTOpbIE

OpraHUYeCcKHe BEIIeCTBa.
[Tonb3oBaTbes uHPOpMaIUEnd U3
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB
TUTST MOJITOTOBKHU KpaTKHUX
COOOILIEHUH.

l'oToBUTH KOMIIbIOTEPHBIE
IIPE3EHTAIIUH TI0 TEME




COI'JTACOBAHO
HIPOTOKOJI 3aceJaHus
METOIMYECKOTO OOBEINHEHHS YIUTeNei
BTOPOI CTyTIeHN 00yUYeHUS
MBOY OOULI Ne19 um. Kcenun Spuesoit
ot «31» aBrycra 2021 r.Nel
/ /

COI''TACOBAHO
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