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Pabouas nporpamma y4e0HOro npeamera « XuMush»

IlosicHuTeILHAS 3aMMUCKA.

[lporpamMa 1O XUMHHM COCTaBJI€Ha Ha OCHOBE (pemepasbHOTO  TOCYAapCTBEHHOTO
00pa30BaTEeNbHOIO CTaHJapTa OCHOBHOTO OOILIEro oOpa3oBaHMs, NPUMEPHOW MPOrpaMMbl OCHOBHOTO
o0miero oOpa3oBaHus MO0 XUMHH U 8-9 KIlacCoB, peKOMEHIOBAaHHOW MUHHCTEPCTBOM OOpa3OBaHHS H
Hayku Poccuiickoit ®enepanuu u aBropckoir nporpammel O.C. T'abpuensna (I'abpuensa O.C.
nmporpamma Kypca Xumun it 8-9 kinaccoB 00meo0pa3oBarenbHbIX yupexacauii M: [Tpocsemnienne,2019)

[lporpamMa 1o xuMuu pazpaboTaHa B COOTBETCTBMM ¢ TpeboBaHusMu DenepanbHOro
TOCYJapCTBEHHOTO  CTaHAAapTa OCHOBHOTO OOmEro o0pa3oBaHHMA K  pe3ysibTaTaM  OCBOCHHS
00yyaroImyuMHUCs OCHOBHOM 00pa30BaTesIbHONM MPOrpaMMbl OCHOBHOTO 00IIer0 00pa30BaHus 110 XUMHH.

Pabouaa npozpamma yueonozo npeomema «Xumusn) cooeprcum:
1) nnanupyemble pe3ysIbTaThl OCBOEHUS y4EOHOTO MpeAMeTa « XUMHS»;
2) coneprkanne yueOHOTO MPEIMETa;
3) TemaTHyECKOE IUIAHMPOBAHWE C YKA3aHHEM KOJIMYECTBA YacOB, OTBOJMMBIX Ha OCBOEHHE KakKIOM
TEMBI.

[Ipennaraemas mporpamma Mo XMMHUHU PacKpbIBaeT BKJIAJ y4eOHOro IpeaMeTa B JIOCTHXKEHUE
1esieil OCHOBHOTO 00111ero 00pa30BaHus U ONpeieNsieT BaKHEHIINE CoAep KaTelIbHbIE JIMHUH MIpeIMeTa:

* «BEIECTBO» — 3HAHWE O COCTaBE W CTPOSHHUU BEIIECTB, MX CBOWCTBAX W OHOJOTHYECKOM
3HAYCHUU,
* «XMMHWYECKas pEaklus» — 3HAHWE O IPEBPAICHUSAX OJIHUX BEIIECTB B JIPYTHE, YCIOBHUSIX

NPOTEKAHUS TAKUX MPEBPALICHUN U CIIOCO0aX yIpaBJIeHUs PeaKLUsIMHU,
* KIPUMEHEHHE BEIIECTBY» — 3HAHHUE U OIBIT OE30MacHOT0 OOpaIeHHs ¢ BEIIECTBAMH, MaTepuaiaMu
)41 HpOI_[eCCElMI/I, HGOGXOIII/IMLIMI/I B 6I>ITy 1 Ha HpOI/I3BOI[CTBe;
- * «I3BIK XUMUW» — OMEPUPOBAHUE CUCTEMON BAKHEHIIIMX XUMHUYECKUX MOHSATUM, 3HAHUE XUMUYECKOU
HOMEHKJIATyphl, a TaKXe BIAJICHHE XHMHUYECKOH CHUMBOJHMKOW (XMMUYECKUMHU (opMylTaMH H
YpaBHEHUSIMH).
Iean nzydyeHus xumuu B § Kiacce:

e OCBOEHHE Ba)KHEHIIMX 3HAHWK 00 OCHOBHBIX IOHATHAX MW 3aKOHAX XHMHH, XHMHUYECKOMH
CHMBOIJIHKE;

e OBJAJCHHE YMECHHMSIMH HAOIIOAaTh XUMUUYCCKUE SBJIICHUS, TPOBOJIUTh XUMUYECKUN IKCIIEPUMEHT,
IPOM3BOJIUTH pacueThl Ha OCHOBE XMMHUECKUX (DOpMYJN BEIIECTB M YPAaBHEHHHA XMMHUYECKHX
peaKkuui;

L4 pa3BI/ITI/Ie ITO3HABATCIIbHBIX I/IHTepeCOB n I/IHTCJIJICKTyaJIBHI:IX CHOCOGHOCTGﬁ B Hpouecce
MPOBECHHUS XUMHUYECKOTO OSKCIEPUMEHTa, CaMOCTOATEIBHOTO TMPUOOPETCHHUsS 3HAHWK B
COOTBCTCTBHUHU C BOSHHUKAKIIIMMHU )KNU3HCHHBIMU HOTpe6HOCT$IMI/I;

e BOCIHUTAHHE OTHOIICHUS K XHMHHM KaKk K OJHOMY U3 (yHIAMEHTAIBHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY O0IIeYeTI0BEYECKON KYIbTYPHI;

* TMPUMEHEHHE IIOJTYYEHHBIX 3HAHUH M YMEHHH JJIs1 O€30MacHOTO WCIOJIb30BAHUS BEIIECTB H
MaTepHajoB B OBITY, CEIbCKOM XO3SIMCTBE M HA MPOM3BOJCTBE, PELICHUS MPAKTUYECKUX 3a/1a4 B
MMOBCEHEBHON JKM3HU, TPEIYyNPEKICHUS SBICHUA, HAHOCSIIMX BpeJ 3JA0POBBI0 YEIOBEKa M
OKpYXKarolleu cpene.
3agaum:

1. CdopmupoBaTh 3HaHHE OCHOBHBIX MOHITHIA U 3aKOHOB XUMUU;

BocnuteiBath 00111€4€10BEUYECKYIO KYIBTYPY;
3. Yuute HaOMI0aTh, IPUMEHSATH ITOJIyYE€HHBIC 3HAHUS HA TIPAKTHKE.

B yue6HOM T1ane MAOY «I'umHazus Ne 67» Ha nzydenue xumun 136 4acoB, U3 HUX B 8 Ki1acce
68 dacoB (2 waca B Hepemnto, 34 yueOHbIe Henmenw), BO 9 kiacce mo 68 uwacoB (2 waca B Hemento, 34
y4eOHbBIC HEJICIIH. )

1. Ilnanupyembie pe3yabTaThl OCBOCHUSA

yueOHOro npeamera « XuMus».
JInuHOCTHBIE pe3yJIbTaThl 00yUYeHHusl



Yuawuiics oonorcen:

3HamMb U NOHUMAMb !

- OCHOBHBIE UCTOPUYECKUE COOBITHS, CBS3aHHBIE C PA3BUTHEM XHUMHHU U OOIIIECTBA;

- JOCTHXEHHSI B OOJIACTH XMMHU W KYJIbTypHbIE TpaJulMu (B YaCTHOCTH, Hay4yHbIE TPaTUIMH) CBOEH
CTpaHBI;

- 001IEMUPOBBIE TOCTUKEHUS B 00JIACTH XUMHUU;

- OCHOBBI 3JJOPOBOTO 00pa3a KU3HU;

- IpaBWJIa MOBE/ICHUS B YPE3BBIYAIHBIX CUTYAIUSIX, CBA3aHHBIX C BO3JACHCTBUEM Pa3IMYHBIX BEIIECTB;

- COIMANIbHYIO 3HAYMMOCTh U cofiepKaHue npodeccuii, CBI3aHHBIX C XUMHUECH;

- OCHOBHBIE MpaBa U 00S[3aHHOCTU T'paKIaHMHA (B TOM YHCIIE YYalllerocs), CBS3aHHbIE C JMYHOCTHBIM,
po(heCcCHOHATBLHBIM U KU3HEHHBIM CaMOOTIPE/IEIICHUEM;

UCNBIMBIBAMD

- YyBCTBO TOPJOCTH 33 POCCHICKYIO XMMHYECKYI0 HAyKy W YBaXCHHE K HCTOPUU €€ Pa3BUTHS; - --
yBa)XCHHE U NPUHATUE JOCTHKEHUN XUMHUU B MUDE;

- YBaOXEHHUE K OKPYXKAIOMINM (YJalluMCs, YUUTEISIM, POJTUTENSAM H JIp.) — YMETh CIYIIATh U CIBIIIATH
napTHepa, MPU3HABaTh IMPaBO KaXKJIOTO Ha COOCTBEHHOE€ MHEHHE W MPUHHUMATh PEIICHUS C Y4ETOM
MO3ULIUN BCEX YYACTHUKOB;

- CaMOYBa)KE€HHUE M SMOIIMOHAIBHO-TIOJIOKUTEIBHOE OTHOILLEHHUE K ce0e;

NPUSHABAND:

- IIEHHOCTbH 3/I0POBBS (CBOETO U APYTHX JIOJCH);

- He0OXOIMMOCTh CaMOBBIPAKECHHUS, CAMOPEATHU3AINH, COIIMATLHOTO MPU3HAHUS;

0Cco3HABAMb.!

- TOTOBHOCTh (WM HETOTOBHOCTB) K CaMOCTOSTENBHBIM TIOCTyIKAM M JICHCTBUSM, MPHHITHIO
OTBETCTBEHHOCTH 3a UX Pe3yJbTaThl;

- TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBHITO BBIPAKAaTh M OTCTAaMBaTh CBOIO IMO3UIIMI0O U KPUTHIHO
OTHOCHUTBCS K CBOUM MOCTYIIKaM;

NPOAGIAMY.

- 100po’KenaTeabHOCTh, JOBEPHE U BHUMATEIHHOCTD K JIIOJSIM, TOTOBHOCTh K COTPYJIHHUYECTBY U JIpYyKOe,
OKAa3aHUIO MTOMOIIY HYXIAIOIIUMCS B HEH;

- YCTOMYMBBIN MMO3HABATENbHBIN HHTEPEC, MHULIMATUBY U JII0003HATEILHOCTh B U3YYEHUH MHUpPA BEIIECTB
Y peaKkuu;

- IIeNeyCTPEMIIEHHOCTh M HACTOMYMBOCTh B JIOCTHXKEHUH IeJield, TOTOBHOCTh K IPEOJOICHUIO
TPYIHOCTEH;

- yOeXIEHHOCTh B BO3MOXXHOCTH TO3HAHUS MPHUPOJbI, HEOOXOIMMOCTH Pa3yMHOIO HCIOIb30BaHU
JTOCTHKCHHU HAyKU U TEXHOJIOTUH /ISl pa3BUTHsI OOIIECTBA;

ymemy:

- YCTaHaBJIHMBATh CBS3b MEXKIY LENbI0 H3YYCHHS XUMHUU WM TEM, JUIsl Yer0 OHA OCYIIECTBISICTCS
(MoTHUBaMM);

- BBINOJHATH MPOTHOCTUYECKYIO CaMOOIICHKY, PETYJHPYIOIIYI0 aKTUBHOCTh JIMYHOCTH HA JTame ee
BKJIIOUEHUS B HOBBIN BUJ I€ATEIBHOCTH, CBSI3aHHBIN C HAYAJIOM U3Yy4€HHUs HOBOTO y4eOHOTro MpeaMeTa —
XUMHUH,

- BBINOJHITh KOPPUTHPYIOIIYI0 CaMOOLIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJIE 3a IMPOLECCOM H3y4YeHUs
XUMHUH ¥ BHECEHHHM HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOMIMX JTalaM M CIoco0aM H3Y4YeHHS
Kypca XUMHH;

- CTPOUTH KU3HEHHBIC U MPO(ECCHOHANBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIUAIBHO-UCTOPUUYECKUX,
MOJIMTHYECKUX U DKOHOMUYECKHX yCIIOBUI;

- 0CO3HABaTh COOCTBEHHBIE IICHHOCTH U UX COOTBETCTBHE MPUHUMACMBIM B KM3HH PELICHUSIM; - BECTH
JUAJIOT Ha OCHOBE PABHOIPABHBIX OTHOILIEHUI U B3aUMHOTO YBa)KCHUS;

- BBIJCIATH HPABCTBCHHBIN AaCMEKT MOBEJACHHUS W COOTHOCHTH IOCTYIKH (CBOM WM JPYTHX JIIOACH) U
COOBITHS C TPUHATHIMHU 3TUYECKUMHU HOPMAMH;

- B Ipelenax CBOMX BO3MOXKHOCTEH MPOTHUBOACHCTBOBATH ACHCTBUSM U BIUSHUSIM, MPEACTABISIONIIM
YIpo3y KH3HHU, 3I0POBBIO U O€30MaCHOCTH JIMYHOCTH U OOIIIEeCTBA.

MeTtanpeaMeTHbIMH pe3yJIbTaATAMH O0YUYEHHS] XUMUU B OCHOBHOM LIKOJIE SIBIISIOTCS:
Yuawuiica oonocen ymemo:
- COCTaBJIATH CJIOXKHBINA IJIaH TEKCTa; BIAJETh TaKUM BHUJIOM H3JI0XKEHHS TEKCTa, KaK MOBECTBOBAHUE,



OTHMCaHNE, COCTABIISITh TE3UCHI TEKCTA;
- TIOZl PYKOBOJICTBOM YUHMTEISl POBOIUTH HEMOCPEICTBEHHOE HAOIOIEHHE; TI0]] PYKOBOJICTBOM YUUTEIIS
0(OPMIISITH OTUET, BKIIOYAIOIINN OTMIMCAaHNEe HAOIIOIEHHS, €T0 PE3yIbTATOB, BEIBOJIOB;

- MCTIOJIb30BAaTh TAKOW BHJ MBICJICHHOTO (MICaIbHOTO) MOJCIHPOBAHMUS, KaK 3HAKOBOEC MOJCIHPOBAHUE
(Ha TpuMepe 3HAKOB XUMHYECKHX OJJIEMEHTOB, XMUMHYECKHX (POpPMYH); HCIOJNb30BaTh TaKOH BHI
MaTepHaJbHOTO (MPEAMETHOTO) MOJICTUPOBAaHMs, Kak (u3nyeckoe MojaenupoBaHue (Ha TpuUMepe
MOJICJIUPOBAHUSL AaTOMOB U MOJIEKYJ);

- IOJTy4YaTh XUMUYECKYI0 HHPOPMAIIUIO U3 Pa3THYHBIX HCTOYHUKOB;

- OIIPCACIIATH 06’beKT " aCIICKT aHaJIn3a U CUHTE3a, OIPCACIATh KOMIIOHCHTLL OGT:GKTa B COOTBETCTBUU C
aCTIeKTOM aHallM3a M CHHTE3a; OCYIIECTBIISATh KAYeCTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB
00BEKTa; OMPEAEIATh OTHOIIEHHS 00BEKTa C IPYTUMHU 00bEKTaMH; ONPEAEIATh CYIIECTBEHHbIE TPU3HAKH
oOBeKTa.

- (hopmynupoBaTh TUMOTE3y IO PEIICHHIO MPOOJIEM; COCTABIATH IUIAH BBIOJHEHHUS Y4eOHOH 3a1aud,
pemieHuss TPoOJIeM TBOPYECKOTO W TOWCKOBOTO XapaKTepa, BBHIMOJHEHHUS TPOEKTa COBMECTHO C
y4YuTeneM;

- BBITOJIHATH HEIOJHOE OJHOJMHEHHOE CPaBHEHHE; BBHIMOJHATH HEMOJIHOE KOMIUICKCHOE CpaBHEHUE;
BBITIOJIHATH IIOJTHOC OI[HO.HHHCﬁHOG CpaBHCHHC.

IIpeaMeTHBIMM Pe3yJIbTATAMM U3YUYECHUS XUMUU SABIISIOTCS CIIENYIOIUE YMEHUS:

(GopMHpOBaHHE MEPBOHAYAIBHBIX CHCTEMAaTU3HPOBAHHBIX NPEICTABICHUH O BEILECTBAX, MX
MIPEBPALLICHUAX U IPAKTUYECKOM IIPUMEHEHHUH; OBJIAJICHUE IOHATUWHBIM aIlllapaTOM U CHUMBOJUYECKUM
A3BIKOM XMMMH;

OCO3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMSA, XUMHUYECKUX IPEBPAIECHUN HEOPIaHWYECKUX M OPraHMYECKUX BELIECTB KaK OCHOBBI
MHOTHX SIBIICHHH HBOW U HEKUBOW MPUPOABI; YIiayOsieHHe MPEeACTaBICHUNA O MaTepHaIbHOM €IUHCTBE
MUDA;

OBJIa/ICHUE OCHOBAMU XHUMHYECKOW T'PaMOTHOCTH: CHOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHBHO
OLICHUBAaTh JHM3HEHHbIE CHUTyallUM, CBS3aHHbIE C XWUMHEH, HaBbIKAMU O0€30MacHOro OOpalleHUs C
BEILECTBAMM, HCIOJIb3YEMBIMM B IIOBCEIHEBHOW XU3HU; YMEHHEM AaHAIM3UPOBATh M IIJIAHUPOBATH
HKOJIOTHUECKH 0€30MacHOE MOBEICHHUE B LIENIAX COXPAHEHMs 310pPOBbs U OKPYIKaIOIIEH Cpebl;

(dbopMHpOBaHHE YMEHUI YCTaHABIMBATh CBSI3M MEXAY pEalbHO HAOIIOJaeMBbIMH XHMHUYECKUMHU
ABJICHUAMU M IIpOLECCaMU, IMPOUCXOMALUIMMU B MMKPOMHpPE, OOBSCHATh NPUYMHBI MHOr000pa3us
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUs, a TAK)KE 3aBUCHUMOCTb IIPUMEHEHUS BEILIECTB
OT MX CBOMCTB;

nproOpeTeHNe OIbITa UCTIOIb30BAHUS PA3TUYHBIX METOAOB U3YUYEHUS BEIIECTB: HAOIIOACHUS 33 UX
IIPEBPAlICHUSMM IIPU IPOBEIECHUU HECIOKHBIX XUMHUYECKHMX OHKCIEPHUMEHTOB C HCIOJIb30BAHUEM
71a0opaTOpHOro 060PYAOBaHHS U IPUOOPOB;

(GbopMHpOBaHHE TIPEACTABIECHUI O 3HAYEHUM XUMHUYECKOW HAyKM B PELIEHUH COBPEMEHHBIX
HKOJIOTHUECKUX MPOOIEM, B TOM YHCIIE B IPEAOTBPAILIEHUH TEXHOTEHHBIX U HKOJIOTHUECKUX KaTtacTpod

B 8-om kiacce
YyeHuk HAYYUTCH:
®  XapaKTEepPU30BaTh OCHOBHBIC METOIbI MO3HAHUS: HAOMIOACHUE, U3MEPEHNE, IKCIIEPUMEHT;
® ONWCHIBATH CBOMCTBA TBEPHBIX, KUAKUX, ra3000pa3HBIX BEIIECTB, BBIACHSS MX CYIIECTBEHHBIC
MIPU3HAKH;
® pPAacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX TOHSATHUU «aTOM», «MOJIEKYJa», «XUMUYECKUU
AJIEMEHT), IIPOCTOE BEUIECTBOY, «CIO0KHOE BEUIECTBOY, «BAJICHTHOCThY, «XUMHUECKAs PEAKIIHS,
WCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;
® PpACKpBIBATh CMBICI 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHON TEOPUU;
pasznuyaTh XUMHUYECKUE U (U3UYECKUE SBIICHUS,
Ha3bIBaTh XMMHYECKUE JIEMEHTHI;
OTIPEIEeTISATH COCTAB BEUIECTB 10 X (popmyiam;
ONPEAEIATh BAICHTHOCTh aTOMa 3JIEMEHTA B COEAUHEHHUSIX;
ONPEAEIIATh TUIl XUMUYECKUX PEaKIUK;
Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKaHU XUMUYECKUX PEAKLU;
BBISIBJISITh  MPU3HAKH, CBUJETEIbCTBYIOIIME O NPOTEKAHWMM XHUMHUYECKOW peaKIUh MpHU




BBITIOJIHEHUH XUMHUYECKOTO OIbITA;
COCTaBJIATH (hOPMYJIbI OMHAPHBIX COCTMHECHHU;

COCTaBJISITh YPABHEHUS] XUMHUECKUX PEAKIIHIA;

co0ro1aTh MpaBmiia 6€30MacHO pabOTHI IPU MPOBEICHUN OIBITOB;

MOJIL30BAThLCS JTA00PATOPHBIM 00OPYIOBAHUEM U TIOCYI0H;

BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYHCIISATH MAaCCOBYIO JIOJTF0 XUMHUYECKOTO dJIeMEeHTa 1o (hopMysie COeTMHEHUS;

BBIUUCIISATH KOJMYECTBO, 00bEM MIJIM MacCy BEIECTBA MO KOJIUYECTBY, O0BEMY, Macce pearcHTOB
WM TPOAYKTOB PEaKIINH;

XapaKkTepu3oBaTh (U3MUEeCKHe M XHUMHUYECKHE CBOICTBa NPOCTBIX BEIIECTB: KHUCIOpPOJa U
BOJOPOJA;

MOJTy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/, BOAOPO/;

pacKpbIBaTh CMBICIH 3aKOHa ABOrajapo;

PacCKpBIBATh CMBICI OHATHH «TETUIOBOM 3(PEKT peakiiun», «MOJSPHBIA 00beM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

PaCKpBIBATh CMBICII MIOHATUS «PaCTBOP»;

BBIYMCIIITh MAaCCOBYIO JIOJIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA;

Ha3bIBATh COEIMHEHUS U3yUYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKTepu30BaTh (PU3MUECKHEe M XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHHMI, COJICI;

ONpEeNENATh MPUHAIIEKHOCTh BELUIECTB K OMPEACIEHHOMY KJIaCCy COSUHEHUN;

COCTaBIIATH (OPMYJIbI HEOPTAaHMUECKUX COCTUHEHUIM U3YyUEHHBIX KJIaCCOB;

MPOBOJIUTh  OMBITHI, MOATBEPXKIAIOIMIMNE XUMUYECKHE CBOMCTBA HW3YYEHHBIX  KJIACCOB
HEOPraHWYECKHUX BEILECTB;

pacno3HaBaTh OINBITHBIM IYTEM pPAcTBOPbl KHCIOT M IIEJIOoYed [0 U3MEHEHHI0 OKpacKH
WHJUKATOPA;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXAY KJIaCCaMU HEOPTAHUUECKUX COSUHEHUMN;

packpsiBaTh cMbici [leproanueckoro 3akona [[.M. Menaeneena;

OOBSACHATH (PU3NYECKUI CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpa XHUMHUYECKOTO JJIEMEHTa,
HOMEpPOB I'pyHIbl U eproaa B nepuoandeckon cucreme [[.1. Mennaeneena;

OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CTPOCHHS aTOMOB, CBOMCTB JJIEMEHTOB B Tpeaeiax
MaJIbIX IEPUOJIOB U TJIABHBIX NOATPYIIIT;

XapaKTEepU30BaTh XUMUYECKUE 3JIEMEHTHI (0T BOAOPO/IA 10 KAIbIMs) HA OCHOBE UX IOJIOKEHUS B
nepuonnyeckoi cucreme J1.1. MenneneeBa u 0COOCHHOCTEH CTPOCHUS X aTOMOB;

COCTaBJIAITh CXEMbI CTPOEHMsS aTOMOB NEepBbIX 20 31eMEHTOB nepuoauueckoi cucremsl J[.U.
MeHnneneena;

PACKpBIBATh CMBICII MOHATUN: «XUMUYECKasl CBI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;
XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MYECKHX CBOMCTB BEIIECTB OT THUMA KPUCTAJUIMUECKOMN
pELIeTKH;

ONPENENATh BUJI XUMUYECKOM CBSI3M B HEOPIraHUYECKUX COCTNHEHUSX;

M300pakaTh CXEMBbI CTPOSHUSI MOJIEKYJ BEIIECTB, OOPa30BAHHBIX Pa3HBIMH BHJIAMU XHUMHUYECKUX
CBsI3€;

PacKpbIBaTh CMBICT TMOHSATUN «UOH», «KATHOHY», «AHUOHY», «3JEKTPOJUTHD), «HEIIEKTPOIUTHD,
«QIIEKTPOJIMTHYECKAsT AUCCOLUALNS, «OKHCINUTEIbY», «CTENEHb OKUCIECHUS» «BOCCTAHOBUTEINBY,
«OKHCJICHHE», «BOCCTAHOBIICHHUEY;

ONPENENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCJUHEHUY;

PaCKpBIBATh CMBICI TEOPHUH JIEKTPOJIUTUUECKOU TUCCOIUAIUY;

COCTaBJISITh YPABHEHHUS JIEKTPOJIUTHYECKON TUCCOLIMAIINA KUCTIOT, IIeJI0UE, CONeH;

OOBSCHSTH CYITHOCTB MPOIECCA ITEKTPOITUTUIECKON TUCCOLUAIIMN U PEeaKIIUuii HOHHOTO OOMEHa;
COCTaBJISITh TIOJIHBIE U COKpAIIICHHbIE HOHHBIE YPaBHEHUS PeaKkiMi OOMeHa;

OTIPEACIISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIINii HOHHOTO OOMEHa,

IIPOBOJIUThH PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3INYHBIX BEIIECTB;

ONpEeNIENATh OKUCITUTENh U BOCCTAHOBUTEIID;

COCTABJISITh YPABHEHMSI OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI;



Y4eHNK MOJyYHUT BO3MOKHOCTh HAYYNTHCH:

® BBIIBUraTh U MPOBEPATh AKCIEPUMEHTATbHO THUIOTE3bl O XMMHUYECKUX CBOMCTBAaxX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYINaTh B XUMUYECKUE PEAKIIUH, O XapaKTepe
U TIPOAYKTaX pa3IM4YHbIX XUMHUUYECKHUX PEaKIIHii;

® XapakTepU30BaThb BEILECTBA [0 COCTaBy, CTPOCHUI0 M CBOMCTBAM, YCTaHABIWBATH IPUYMHHO-
CJIE/ICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

b COCTAaBJIATL MOJICKYJISIPHBIC W IIOJHBIC HWOHHBIC YpPaBHCHHUA 110 COKpAlICHHBIM HWOHHBIM
YpaBHEHUSM;

b IMPOTrHO3HUPOBATH CHOC06HOCTB BCIICCTBA MPOABJIATH OKHCIIMTCIBHBIC WM BOCCTAHOBUTCIIBHBIC
CBOIICTBaA C yU4eTOM CTENEeHEl OKUCICHUS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

b COCTaBJIATL YPAaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIUX TOCICAOBATCIIbHOCTU npeBpaLueHHﬁ
HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB;

b HUCIIOJIB30BaTh HpHOGpeTCHHBIe S3HaHUA JIsI  OKOJIOTMYCCKH T'PaMOTHOTO TIOBCACHUSA B
OKpYXarollei cpeae;

b 061:6KTI/IBHO OLCHUBAThH I/IH(l)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX MTPOLECCAX;

® KPUTHYECKH OTHOCUTBHCS K TICEBAOHAYyYHOM HH(OpManuu, HEAOOPOCOBECTHON pekiame B
CpeIICTBAaX MacCOBOM MH(OPMAIINY;

® 0CO3HaBaTh 3HAUEHUE TEOPETHMUECKUX 3HAHUN MO XHUMHUHU Ui TNPAKTUUYECKOU NeATENIbHOCTH
YEJIOBEKA;

® Co3/laBaTb MOJENM M CXEMBbl JUIsl pelleHHs Y4eOHBIX M TO3HaBaTeJIbHBIX 3a7ay; MOHUMATb
HEOOXOIMMOCTh COOJIOZICHUS TIPEANUCAHNN, PeAIaraéMblX B HHCTPYKIMAX IO HCIIOJIB30BaHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUH U JP.

2. Conep:kanue yueOHOro npeamera « XuMus».

2 yaca B HeJe10, 70 yacos
Tema 1. HauanbHble NOHATHSA U 3aKOHBI XuMuM (20 4.)

Tena u BemectBa. CBOICTBa BellecTB. JTaloOHHbIe (U3NYECKUE CBOMCTBA BellecTB. MaTepuana u
MaTepHuajgoBeeHre. Poib XUMUM B JKU3HU COBPEMEHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XUMHH.
xeMouaus u xemopoowusi.

Mertoap! u3ydenus: xumun. Habmonenue. Dxcniepument. MoaenupoBanue. Moaenu MaTepualibHbIe
Y 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azer. JKunkoctu. Teepable BemecTBa. B3auMHbIE Iepexoibl MEXIYy arperaTHbIMM COCTOSIHUSMU
BElIeCTBa: BO3TOHKA (CyOnumanus) W JecyOnuManivs, KOHACHCAlUs U WCIapeHue, KPUCTAJUIM3ALUsS U
IUIaBJICHUE.

®uznueckue sBieHUA. UucThle BemiecTBa M CMeCH. |'OMOreHHble UM reTeporeHHele cmecu. Cmecu
razoo0OpasHble, >kuakue, TBepable. CrmocoObl pa3ieleHUss CMECei: IMEeperoHKa WM JAUCTHIUIALNSA,
oTcTauBaHue, (QUIBTPOBAHME, KPUCTAJUIM3AIUs, BbIMapuBaHue. Xpomarorpadus. Ilpumenenue 3THx
croco00B B 1a00paTOPHOI MPaKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHUYECKUE 3IeMEHThl. ATOM U MoJeKyinbl. [IpocTeie W cilOXkHBIE BeniecTBa. AJUIOTPONHMS Ha
npuMepe kuciopoaa. OCHOBHBIE IOJIOKEHHS aTOMHO-MOJEKyJsipHOro yueHus. Honsl. BemecrBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS.

3HaKku (CHMBOJIBI) XMMHYECKHX 3JeMEHTOB. MHdopMmarus, KOTOpYI0 HECYT 3HAKH XHMHUYECKHUX
AJIEMEHTOB. DTHMOJIOTHS Ha3BaHMM HEKOTOpPbIX XuUMHUeckux syieMeHToB. [ICXD JI.M. Menneneena:
KOPOTKONEPUOIHBI W JUIMHHONEPUOIHBIA BapuaHThl. Ilepuonsl u rpynmbel. [nmaBHas u moOoyHas
noarpynnsl. OTHOCUTENIbHASL aTOMHAs Macca.

Xumnueckue ¢Gopmynsl. Muanekcsl u kodpdummentsl. OTHOCHTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 0751 XMMHUYECKOIO 3JieMeHTa B coenuHeHuH. WHdopmaius, KOTOPYI0 HECYT XUMHUYECKUE
bopmyIbI.

BanentHocts. CTpykTypHBIE (GOPMYJIbl. XHMHUYECKHE S3JIEMEHTHI C IOCTOSIHHOM M TEPEMEHHOMN
BAJICHTHOCTBhIO. BpIBOx QopMmynbl coeauHeHHss 1O BajeHTHOCTH. OrmpeneneHue BaJCHTHOCTH
XUMHUYECKOro 3jeMeHTa 1o ¢opmyie BemiecTBa. CocTraBieHUE HAa3BaHUW COEIMHEHUH, COCTOSILIUX U3
JIByX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTAaBA BEILIECTB.

Xumnueckue peakiuu. PeareHTsl u npoaykTel peakuuu. 1Ipu3Haky XuMuYecKkux peakiuil. Y cioBus
UX NPOTEKAHUA U IpeKpauieHus. Peakuyuy ropeHus. DK30TEpMUUYECKUE U S3HIOTEPMUUECKHUE PEaKIUU.

3aKOH COXpAaHEHMs MacChl BEHIECTB. XHUMHUYECKHME YypaBHEHMs. (COCTaBICHHE XUMHUYECKUX
ypaBHeHHA. MHQOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.




Krnaccudukanus XUMUYECKHX pEaKIUi MO0 COCTaBy M YHCIY PEareHTOB W MPOIYKTOB. THIIBI
XUMUYECKUX peakinuid. Peakuum coeauHeHUWs, pasiokeHHs, oOMeHa, 3amemieHus. Karamuzatopsl u

KaTaJn3s.

JdemoHcTpanmnm.

Konnexuuu MarepuanoB v U3AENUM U3 HUX.

Mopenu, Ucrob3yeMble Ha ypokax (pu3uku, OM0JIOTuH U reorpaduu.

OObeMHBIE U LIAPOCTEPKHEBBIE MOJIETN HEKOTOPHIX XMMHUECKUX BEIIECTB.

Mopnenu KpUCTaNINYECKUX PEILIETOK.

Cobupanue npudopa /st TOTyYSHHsI Ta30B U MPOBEPKA €ro Ha FTEPMETHUHOCTb.
Bosronka cyxoro npfa, ioja uin HapTaauHa.

ArperaTHble COCTOSIHUSI BOJIBL.

Pa3nenenue 1ByX HECMEIINBAIOIIUXCS )KUIKOCTEN C TOMOUIBIO AEIUTEIBHON BOPOHKH.
VYcraHoBka 115 GUIBTPOBaHMS U €ro padora.

VYcTaHoBKa /1715 BeITapUBaHUS U €ro padoTa.

Pa3znenenue kpacsuiero Bemectsa aoMactepa ¢ IOMOIIbI0 OyMakKHON XpoMaTorpadpuu.
Mogenu aquIOTPOIHBIX MOIU(DHUKAIIMN YTIIepOoia U CEPHI.

[oprpersr M.51. Bepuennyca u J.1. Menneneesa.

Kopotkonepuoausiit u nnuHHonepuoansiit Bapuantel [ICXD JI.M1. Menneneesa.
KoHcTpyHnpoBaHue mapocTep>KHEBBIX MOJEIIEH.

Arnmapar Kunmna.

Paznoxxenue 6uxpoMara aMMOHHUS.

B3anMoelicTBUE CONAHON KUCIOTHI C IIMHKOM.

[Tonyuenue runpokcuaa Mmeau (2) U ero paznoKeHUe NPy HarpeBaHUH.

JlaGopaTopHble ONbITHI.

1.

NV AE WD

8.
9.

O3HakoOMJIEHHE C KOJUIEKIIMEH JTa00paTOPHOM MOCY/IBI.

[TpoBepka mpubopa AJis MOTyUEHUs Ta30B Ha TEPMETHYHOCTbD.

[TpuroToBneHNe reTepOreHHON CMeCH MOPOIIKOB CEPhI U JKeJie3a U UX pa3JieJICHHE.
BsaumopeiicTBie pacTBOPOB XJIOpUAA HATPUS U HUTpaTa cepedpa.

[Tonyuenue runpoxcuaa Meau (2) 1 ero B3aMMOJIEUCTBHUE C CEPHOM KUCIOTOM.
B3aumopeiicTBue pacTBOpa COIbl ¢ KUCIOTOM.

[IpoBepka 3akOHa COXpAHEHHS MACChl BEIECTB HA MPUMEPE B3aUMOJICHCTBUS IIEIOYU U
KHUCTIOTHI.

Paznoxenue nepokcuaa Bo10po/ia ¢ MTOMOIIBIO OKCHIa MapraHiia (4).

3aMelleHE JKEIE30M MEIU B METHOM KYTIOpOCE.

IIpakTH4eckue padboTsbl.
1. 3nakoMcTBO ¢ JabopaTopHbIM oOopynoBaHueM. [IpaBuna TeXHUKH 0€30MaCHOCTU NMpH padboTe B

kabuHeTe xumun. Hekoropeie BubI paboT.
2. HabGmronenwus 3a ropsiueii cBedoit
3. AHanu3 nouBbl.

Tema 2. Baskneiiliue npeacraBuTe/ I HeOpraHuyeckux seuecrTs. Koqmuecreennsle
OTHOUIeHHNs B XuMuM. (18 yacos)

CoctaB Bozayxa. [lonstue 06 06beMHO J0J7€ KOMIOHEHTA MPUPOJTHON Tra30BOM CMECH — BO3AyXa.
Pacuet 06beMa KOMIIOHEHTA Ta30BOM CMECH IO €r0 00BEMHOM J10J1€ M HA00OPOT.

Kucnopon. O3on. [Tonyuenue kucnopona. Codupanue u pacrno3HaBaHUE KUCIOPOJa. XUMUYECKUE
CBOMCTBAa KHCIIOPOJAa: B3aWMOJICUCTBHE C MeETa/UIaMH, HEMETa/UIaMH W CJIOKHBIMH BEIIECTBaMHU.
[Ipumenenue kucinopoga. KpyroBopor kuciopoja B MpupoJe.

Oxkcunpl. OOpa3oBaHre Ha3BaHHWKM OKCHUIOB MO uX ¢Gopmynam. CocraBieHue GopMyn OKCHIOB IO
Ha3BaHusAM. [IpeacTaBuTen OKCUAOB: BO/A, YTIEKUCIIbIN T'a3, HETallleHasl U3BECTb.

Bonopon B mnpupome. dusznueckne M XMMHYECKHE CBOWCTBA BOJOPOJAA, €ro IOJYYECHHE U



IIPUMEHEHHUE.

Kucnotel, ux coctaB u kimaccudukanus. Marudouropel. Tabmuma pactBopumoctu. CossiHas u
cepHasi KUCIIOTbI, UX CBOMCTBA U PUMEHEHHE.

Conu, ux coctaB M HaszBaHus. PactBopumocTh coneil B Boae. lIpeacraBurenu coseid: XJopupg
HaTpHs, KapOoHaT HaTpus, pocdar KaabLus.

[Tocrosinnass ABoragpo. KommuectBo BemectBa. Mosib. Monsippas Macca. KpaTHble equHULIBI
M3MEpPEHUs KOJIMYECTBA BEIECTBA — MUJUITUMOJIb U KAJIOMOJIb, MIJLTUMOJISIPHASL U KWJIOMOJISIpHASE MACChI
BEILIECTB.

PacueTsl ¢ UCTIONB30BAHUEM MOHATUM «KOJUYECTBO BEIIECTBA», «MOJIIPHAs Maccay», «IOCTOSTHHAsS
ABoraapoy.

3akoH ABorazapo. MonspHblii 00beM ra3000pa3HbIX BenlecTB. OTHOCHTENbHAS TUIOTHOCTD OJHOTO
rasa 1o Apyromy.

. KparHble eauHMIBI HM3MEPEHMS] KOJIMYECTBA BEIIECTBA —MWUIUMOJISIPHBIA M KUJIOMOJSPHBIMA
00BEMBI T'a30B.

Pacuetsl ¢ ucnosib30BaHUEM MOHITHI «KOJUYECTBO BEILIECTBA», «MOJSPHAs Macca», «MOJSPHBIMA
00BEM Ta30B», «UUCIO0 ABOTaIPO».

I'unpocdepa. KpyroBopor Boasl B npupoae. Du3nueckue M XUMHUYECKHE CBOICTBAa BOJBI:
B3aMMOJICUCTBUE C OKCUIAMH.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUM B BOJE. VI3MeHEeHHe OKpacku MHIMKATOPOB B
uienouHou cpene. [IpencraBureny menoden: THAPOKCUIBI HATPUS, KU U KAJIbITHSI.

PactBoputens u pactBopeHHoe BewecTtBo. PactBopel. PactBopenue. I'maparsl. MaccoBas noms
PacTBOPEHHOI0 BewlecTBa. PacueTsl, CBS3aHHBIE C HCIOJIB30BAHWEM TMOHATHSI»MACCOBAS  AOJSA
PacTBOPEHHOI'O BELIECTBAY.

JdemoHcTpauuu.

¢ [lonyueHue KUCIOPOJa Pa3I0KEHUEM ITEpMaHraHaTa Kajvs U MEepoKCUa BOJAOPO/Ia.
e (CoOupaHue METOJIOM BBITECHEHUS BO3/1yXa U BOJBI.

¢ Pacrno3HaBaHUE KUCIOPOAA.

e [opeHue Maruus, *einesa, yris cepsl 1 pocdopa B KUCIOPOJE.

¢ Kouneknuus OKCUIOB.

¢ Jlomyuenue, coOupanue, pacro3HaBaHue BOJOPOIA.

¢ Topenue Bogopona.

¢ B3auMOJelCTBUE BOJOPOAA C OKCUIOM MEJIH.

e Komnekuus MUHEPaJIbHBIX KUCIIOT.

¢ [IpaBuiio pa3daBieHUs] CEPHON KUCIIOTHI.

e  Kommexkuus coseil.

¢ TaOmuma pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.

¢ HexoTopsle MeTANIbI, HEMETAJUIBI U COETMHEHHS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
e  Kosuiekuuss OCHOBaHHMIA.

JlabopaTopHble ONBITHI.
10. TlomyTHEHHE U3BECTKOBOM BOJIbI IPU MPOIYCKAHUU YTIIEKUCIIOTO Ta3a.

11. Tlomy4yeHue BOJIOPOIa B3AMMOACHCTBHEM LIUHKA U COJSTHOM KUCIIOTBHI.

12. Pacro3HaBaHue KUCIOT HHIUKATOPAMHU.

13. M3MeHeHue OKpaCcKW UHAMKATOPOB B IIETOYHOM Cperie.

14. O3nakomiieHHE ¢ MpernapaTaMy JIOMalIHEH WM IIKOJbHOM alTEeYKH — PacTBOPAMM MEPOKCUAA
BOJIOPO/a, CIIMPTOBOM HACTOWKH 012 ¥ HAIIIATBIPHOTO CIIUPTA.

IIpakTH4eckue padboThI.
4. Ilonydenue, coOupaHue U paclO3HaBaHUE KHCIOPOJA.

5. Tlonydenue, coOupanue 1 pacro3HaBaHUE BOJIOPO/IA.
6. IIpuroroBieHue pacTBOPOB C 3aJJaHHOW MacCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA.

Tema 3. OcHOBHBIE KJIACChl HEOPTAHMYECKUX coeqrnHeHuil. (10 yacos)



OO6o6mieHne cBeieHUd 00 OKcHMOaxX, WX KilaccH(UKAIMM, Ha3BaHHAX M CBoHcTBaxX. CrocoObl
MOJIYYEHUS] OKCUIOB.

OcHoBanmsi, WX Kinaccuukamnwsi, Ha3BaHUS U CBOHCTBa. B3amMOJCHCTBHE C KHCIOTAMH,
KHUCJIOTHBIMH OKCHJaMU W COJSIMHU. PasnoskeHue HepacTBOPUMBIX OCHOBaHUK. CrocoObI TOTydYeHUS
OCHOBaHMIA.

Kucnotsl, ux xnaccuduxanus u HazBanus. OO01Me XMMIUYECKUE CBOWCTBA KUCIIOT. B3auMopeiicTeue
KHUCJIOT C MeTajylaMU. DJIEKTPOXUMHYECKHH psii HampsykKeHU MeraiioB. B3ammoneicTBue KHUCIOT C
OKCHUJAMH METaJUIOB. B3aumonelcTBHE KUCIOT C OCHOBAHMSIMH — PpEaKIUs HEUTpalIu3aluu.
B3aumopeiictBue kKucioT ¢ coisimu. [lomydeHne 6eCKUCIOPOIHBIX M KUCIOPOICOACPKAITUX KUCIIOT.

Comu, ux kimaccuuKanus U CBOWCTBA. B3amMojeiicTBHe colielt ¢ MeTayuiaMu, OCOOEHHOCTH ITHX
peakuuii. BzanmoaeicTeue colieil ¢ CoIsIMH.

['eneTndeckue psanbl MeTauia U HeMeTaa. ['eHeTrudeckas CBs3b MEXKIY KJacCaMU HEOPTaHUYECKUX
BCIIIECTB.

JlabopaTopHble ONBITHI.

15. B3aumoielcTBrEe OKCHUIA KAJILIHSI C BOIOH.

16. [TomyTHEeHME U3BECTKOBOM BO/IBI.

17. Peakuusi HEUTpamu3aIyu.

18. TTosmyyenue rugpoxkcuaa Meau (2) U ero B3auMOJIEHCTBUE C KHCITOTOM.
19. Paznoxenue ruipokcuaa Meau (2) mpu HarpeBaHUU.
20. B3aumonencTere KUCIOT ¢ METAILJIAMHU.

21. B3anmopaelcTBHE KUCIOT C COISIMHU.

22. O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.

23. B3aumoaeiictBre cynbhaTa Meau (2) ¢ KeIe30M.

24. BzaumMonencTBre COJIER C COJISIMU.

25. I'eneTnueckast CBSI3b Ha IPUMEPE COEAMHEHNUN MEH.

IIpakTH4eckue padboThbI.
7. Pemenue sKcriepuMEHTaIbHBIX 33/1a4.

Tema 4. Ilepuonnuecknii 3axkoH u [lepuoanyeckasi cucrema Xumuieckux 3jemenTos (I13 u IICX3J)
J.A. MenneneeBa u crpoeHune aroma. (8 4acon)

EcTecTBEHHbBIE CEMENHCTBA XMMHUYECKHX 3JEMEHTOB: WICJIOYHBIE WU IIEIOYHO3EMEJbHBIE METalIbl,
TaJIOTeHbI, UHEPTHBIE Ta3bl. AMPOTEPHOCTh. AM(OTEPHBIE OKCHUIBI H THAPOKCUIBI. KOMITIEKCHBIE COJIH.

Ortkpsitre .M. Menneneesbim 113 u cozganue um [1CXD.

ATOoMBI Kak ¢opMa CYIIECTBOBAHHS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHUU
aToMoOB. JloKa3aTenbCTBa CIOXKHOCTH CcTpoeHus atomoB. OmbiTel Pesepdopna. Ilnanerapnas mopens
CTPOEHHS aTOMOB.

CocraB aTOMHBIX sJ€p: HPOTOHBI, HEUTPOHBL. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MIOHATUH IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.

MukpomMup. DIEKTPOHBI. CTPOECHUE 3IEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKHUX 3JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.

N3oronsl. ®uzndeckuii cMbIc cUMBOJIMKH [lepuonnueckoit cuctembl. CoBpeMeHHast OpMyITUpOBKa
[13. V3MeHeHus: CBOWCTB JJIEMEHTOB B TEPUOJAX M TPYMIAX, KaK (QYHKIHUS CTPOCHHS SJICKTPOHHBIX
000JI04€eK aTOMOB.

XapakTepucTuKa 3JIeMEHTa-MeTallyla W dJeMEHTa-HeMeTauia no ux nojoxenutro B [ICXD JI.U.
Meuneneesa.

JdemMoHcTpanuu.

¢ Paznuunsie Gopmel TabuI T1C.

*  Moganenmuposanue nocrpoenus [1C JI,11. Menneneesa.
* Mogenu aTOMOB XMMHUYECKUX HJIEMEHTOB.

e Mogenu aTOMOB 3JIEMEHTOB | — 3 MepHOIOB.

JlabopaTopHble ONBITHI.



26. ITomyuenue am(poTEpHOTo THAPOKCUIA U HCCIIeIOBAHNUE €r0 CBOMCTB.

Tema 5. Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKUMu. (8 4acoB)

HNonnas xumuueckass cBs3b. VMOHBI, 00pa3oBaHHbIE aTOMaMU METAJUIOB M HeMeTaioB. CXeMbI
00pa3oBaHUsl MOHHOW CBSI3M JUIsl OWHAPHBIX coenuHEHUU. VOHHBIE KPUCTANIMYECKHE PEIIEeTKH U
¢buznyeckue CBOMCTBA BEUIECTB C STUM THUIIOM penieTku. [ToHsaTHe o hopMynbHON eMHUIE BEIIEeCTBA.

KoBanenTHass XuMu4eckas CBSI3b. OJIGKTPOHHBIE W CTPYKTypHbIe (opmynsl. KoBameHTHas
HemomsipHast CBs3b. C(CxemMbl 00pa3oBaHMA KOBAJICHTHOM CBS3M Ui OWHApHBIX COEIWHEHUH.
MounekyJIspHbIE U ATOMHBIE KPUCTAJUINYECKHUE PEHIETKH, M CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

DNEeKTPOOTPULATENBHOCTh. PN snexkTpooTpunatenbHocTd. KoBaneHTHas moJissipHas XUMHUYECKas
cBs13b. Cxembl 00pa30BaHusI KOBAJIEHTHOM MOJISIPHOM CBSI3U Uil OMHAPHBIX COeAMHEHMA. MOJeKyIspHbIe
Y aTOMHbBIE KPUCTAJUTMYECKUE PEIIETKH, CBOMCTBA BEUIECTB C ITUM THUIIOM PELIETOK.

Mertannuueckass XUMHYEcKas CBSI3b M MeETaJNIMYEcKas KpucTajuiMueckas pemerka. CBoiicTBa
BEILIECTB C 3TUM TUIIOM peleToK. EannHas npupoaa XUMUUYECKUX CBSI3EH.

Crenenp okucinenus. CpaBHEHHE CTENEHEN OKUCIIEHHs M BaJeHTHOCTH. [IpaBuia pacyera creneHu
OKHCJICHUS 10 PopMyTIaM XUMUYECKUX COeIUHEHUH.

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu. OmpeneraeHne CTeneHeld OKUCICHUS Ui 3JIEMEHTOB,
o0pa3yrommx BelIecTBA pa3HbIX KIaccoB. Peakuun HOHHOrO OOMEHa U OKUCIHMTEIbHO-
BOCCTAaHOBUTENIbHbIE peakluu. CocTaBlieHUE YpaBHEHHM OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIX pEaKLIui
METOJIOM 3JIEKTPOHHOTO OasaHca.

JdemoncTpanmuu.

e Buneodparmentsl u cnaiiapl « loHHas XUMUYecKas CBS3bY.

e Kosekuus BemecTB C MOHHOM CBA3BIO.

e  Mozaenu HOHHBIX KPUCTATUIMYECKUX PEILETOK.

* Buneodparments! u cnaiiipl «KoBaneHTHass XuMU4ecKast CBSI3bY.

e Konekuusi BEIIECTB MOJIEKYJSIPHOTO W aTOMHOIO CTpOeHHs. Mopenu MOJIEKYJSpHBIX U
ATOMHBIX KPUCTANIMYECKHUX PEIIETOK.

® (Cnaiinpl «MeTtamndyeckas XuMAYeCcKas CBSI3bY.

e Komnekuus «Metaibl U CIIaBbI»

* BzauMmoneicTBHE LIMHKA C CEPHOM U COJIIHOW KMCIIOTOM, XJIOPUIOM MENH.

3. TemaTn4yeckoe NJIAHMPOBAHHUE C YKAa3aHHEM KOJN4Y€CTBA 4aCOB,
OTBOJAUMBIX HA OCBOEHHE KAXKI0i TeMBbI.

Ne Tema Kouunuec XapakTepuCcTHKA 1eATEJILHOCTH 00y4aloIMuXcs
TBO
4acoB
1 HauanbHubie 20 yac. yMeTh MCHOJIb30BaTh IPU XapPaKTEPUCTUKE BEIIECTB MOHSITHS:
MOHATHUS U «aTomM», «MOJIEKYTa», «XUMHUYECKHH JJIEMEHT», «XUMHYECKUN
3aKOHBI XUMUH 3HAK», «BEILECTBO», IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO»,

«CBOICTBa BELIECTB», «XUMHUYECKHE SIBJICHUN», «(DU3NUIECKHE
SABICHUS»,  «KOI(D(DUIMEHTBI», «UHIEKCHD», «OTHOCHUTEIIbHAS
aTOMHas ~ Macca», «OTHOCUTENIbHas MOJIEKYJIAIpHAas  Maccay,
«MaccoBasi J0JIs IEMEHTa;

3HATh XMMHMUYECKHUE CHUMBOJIBI OCHOBHBIX XMMHUYECKHX 3JIEMEHTOB,
UX Ha3BaHUs U IPOU3HOLICHHUE;

KJacCH(UIMPOBATh BELIECTBA [0 COCTaBy Ha IMPOCTblE MU
CJIO)KHBIE;

pa3uyaTh Tela M BELIECTBA; XMMUYECKUH 3JIEMEHT U HPOCTOe
BEIIIECTBO;

ONMMCBhIBATh: (POPMBI CYyIIECTBOBAHUS XHMHUYECKUX 3JIEMEHTOB
CBOMCTBA BELIECTB (TBEPABIX, KUAKHX, Ta3000pa3HbIX);




XapaKTepU30BaTh OCHOBHBIE METOJbl H3yYEHHUS €CTECTBEHHBIX
TUCHMIUTUH  (HAONIOJIeHUE,  OKCIEPUMEHT,  MOJCIUPOBAHUE);
BEIIECTBO IO €ro XUMHYECKOW (opMyJie; posib XUMHUHU B KHU3HH
4elioBeKa, apryMEHTUPOBATh CBOE OTHOLIEHHE K 3TOH mpodieme;
BBIYMCJIATH OTHOCHTEIBHYIO MOJEKYJSPHYIO MAacCy BEIIeCTBA H
MacCOBYIO JIOJIF0O XUMHUECKOT'0 3JIEMEHTA B COSMHEHUSX;
NpPOBOAUTHL  HAONIOJIEHUS  CBOMCTB  BEIIECTB U  SIBJICHUH,
MPOUCXOSAIIUX C BEIIECTBAMH; COOJIIOAaTh NpaBUJa TEXHUKU
0€30MacHOCTH TPH TPOBEICHUH HAOMIONEHHA M J1aOOpaTOPHBIX
OTIBITOB.

00BSCHATH 3aKOH COXPAaHEHHS MAacChl BEIIECTB C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

COCTABJIATh YPaBHEHUS XMMHUYECKHX DPEaKLIWH Ha OCHOBE 3aKOHA
COXPAaHEHHUsI MAacChl BEIECTB; OMUCHIBATH DPEAKIMHU C IMOMOILIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) S3bIKA U S3bIKA XUMUH;
KJIaccuGpUIUPOBaTh XUMHUYECKHE PEAKIUH 0 YUCIY U COCTaBY
MCXOJHBIX BEILECTB M MPOAYKTOB PEAKIMH; TEIIOBoMY 3(hdekry;
HAIPAaBIICHUIO TPOTEKAHUS PEAKIINH; YIACTHUIO KaTalu3aTopa;
Ha0/JI0JaTh W ONHMCHIBATH T[PU3HAKH U YCIOBHS TECUCHHS
XUMHUYECKUX PEaKIMid, JelaTh BHIBOJBI Ha OCHOBaHHM aHaIu3a
HAOJII0ICHUH 32 YKCIIEPUMEHTOM,;

Baxkueitmme
MPEICTaBUTENH
HEOpPTraHUYECKU
X BEILECTB.
KomnuectBeHH
bI€ OTHOIIICHUS
B XMMHH.

18 yac

KJIaccHUIUPOBATH CIIOKHBIC HEOPTaHUYECKHE BEIICCTBA
onpeesATh IPUHAICKHOCTh HEOPTAHMUECKHUX BEIIECTB K OJTHOMY
13 U3YYCHHBIX KJIACCOB

OMUCHIBATH CBOWCTBA OTICIBHBIX MPEJICTABUTENICH OKCHJIOB,
JICTYYUX BOJIOPOJHBIX COCIUHCHHH, OCHOBAaHUM, KHCIOT W COJIeH
OTIPE/ICTISATh BAJICHTHOCTH YJICMCHTOB B BEIICCTBAX;

COCTaBJATH (OPMYJIBI OKCHJIOB, OCHOBAHHUM, KUCIOT M COJCH IO
BAaJICHTHOCTAM H CTCIICHSAM OKUCJICHUSA 3JICMCHTOB, 4 TaAK¥XKE 3ap51;[aM
HMOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPUMOCTH KHCIIOT, OCHOBAHHUI
A COJIEH; COCTAaBIIATL HA3BaHMUS OKCHIOB, OCHOBAHMM, KHUCIOT U
COJICH; CpaBHUBATh BAJCHTHOCTh M CTEICHb OKHCICHHS; OKCHJIBI,
OCHOBAHWUSI, KUCJIOTBI U COJIH 110 COCTaBY;

YCTAHABJIMBATH T'CHETHUYECKYIO CBS3b MEXKIY OKCHJIOM H
THAPOKCUJIOM U HA00OPOT;

NMPOBOJUTH HAOJIOJICHUS 3a CBOMCTBAMH BEUICCTB U SIBICHUSMH,
HpOI/ICXOI[SIIIII/IMI/I C BCIICCTBAMMU, CO6J’IIOI[aTI> HpaBI/IJIa TCXHUKHU
0€30IMacCHOCTH MPH MPOBEICHUN HAOJIOICHUI U OIBITOB;
IKCNMEPUMEHTAIBLHO PA3IHYaTh KHUCIOTHI M IIEJIOYH, IMOJIB3YSCh
WHIWKATOpaMH; HCCIIeI0OBaTh CpPEIy pPacTBOpa C  IOMOIIBIO
WHIUKATOPOB;

HCIOJIb30BATh T[PH  PEIICHUM PACYCTHBIX 3a7a4  TOHSATHS:
«KOJTMYECTBO BEIIECTBA», «MOJIbY», «IIOCTOSSHHAsE ABOTaJIpo»,
«MOJISIpHAsE Macca», «MOJISIPHBIH 00BEM Ta30B», «HOPMAaJbHBIC
YCIIOBUSD)

NMPOBOJIHUTH PacyeThl 10 XUMUYCCKUM YPaBHECHHUSIM

OcHOBHBIE
KJ1aCChI
HEOPraHUYECKHU
X COeTUHEHUM.

10 gac

KJIACCH(PUIUPOBATH CIIOKHBIE HECOPTAHUYECKHE BEILIECTBA
onpeaeJsiTh IPUHAIICKHOCTh HEOPTaHUYECKHUX BEILIECTB K OTHOMY
W3 U3YUYEHHBIX KJIACCOB

ONMUCBHIBATH CBOICTBAa OTAENBHBIX MPEICTABUTENECH OKCHUIOB,
OCHOBAHUM, KUCJIOT M COJIeH

COCTABJISITh YPABHEHUS PEAKIIMI, XapaKTepU3YyIOIMINX XUMHUECKUE
CBOMCTBA M3YUYECHHBIX KJIACCOB COECIUHECHMI

HCMOJIL30BAaTh TaONMUIly pacTBOPUMOCTH Ui OMpeeNieHus
BO3MOKHOCTH TIPOTEKAHHS PEaKIuii 0OMEHa; JIEKTPOXUMHYECKUN
psAn  HampsDKeHUH (AaKTHBHOCTH) METAJLIOB  JUISL  ONpEIeIeHUs




BO3MOHOCTH NPOTEKAHUS PEAKIUN MEXIYy METAIUIAMHU U BOAHBIMU
pacTBOpaMu KHUCIIOT U COJIEH;
YCTAaHABJMBATb T'€HETHUYECKYIO
OCHOBAHHUSIMH, KUCIIOTaMH U COJISIMHU;
NPOBOAUTH HAOJIOJIEHUS 32 CBOMCTBAMM BEILECTB U SIBICHUSIMH,
MPOMCXOASAIIMMH C BEIIECTBAMHU; COOJIOIaTh TpaBWIA TEXHHUKH
0€30IaCHOCTH IPU IIPOBEACHUM HAOJIIOICHUI U OIIBITOB;

CBA3b MCXKAY OKCHUIaaMHu,

Ilepnonnueckun
1 3aKOH U
Ilepuonuueckas
cucTeMa
XHUMHYECKHX
anementoB (113
u [1CXD)

J.N.
MenneneeBa n
CTpOEHUE
aTroma.

8 gac

HCNO0JIb30BAaTh PU XAPAKTEPUCTUKE aTOMOB IMOHATHUS: «IIPOTOHY,
CHEUTPOH», <«OIEKTPOH», «XUMHUYECKHH 3JIEMEHT», «MacCOBOE
YUCIIO», «HU30TOI», «IIJIEKTPOHHBIN CJIOW», «IHEPreTUYECKUu
YPOBEHbY, «3JIEMEHTBI-METAIIIBIY, «3JIEMEHThI-HEMETAILIBIY,;
NPUMEHATb TIOHATHUS «UOHHAs CBS3b», «HUOHBD), «KOBAJICHTHAS
HETOJISIpHAsl ~ CBS3b»,  «KOBAJCHTHAs  TOJISIPHAs  CBA3bY,
«AIIEKTPOOTPULIATEIBHOCTDY, «BAJEHTHOCTB», «METaJUIMYecKas
CBSI3bY;

ONUCBHIBATH COCTaB U  CTPOCHHE AaTOMOB  3JEMEHTOB C
nopsakoBeiMu  Homepamu 1—20 B Ilepuoanueckoil cucreme
xuMuueckux aneMeHToB /. . Menzaeneesa;

COCTABJISITH CXEMBI O0pa30BaHUS pPA3HBIX THIIOB XUMHUYECKOM
cBs3M;  (OpMyJIbI OMHAPHBIX COEIWHEHUH MO BAJIEHTHOCTH;
HaXOJWTh BAJICHTHOCTh DJJIEMEHTOB TIO Qopmylsie OHHAPHOTO
COEIMHEHHUS

00BbSICHAATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBONCTB XUMHUYECKHUX
AJIIEMEHTOB (3aps/I0B SAep aTOMOB, YKCIA AJIEKTPOHOB HAa BHEIIHEM
AJIEKTPOHHOM CJIOE€, YHUCIIO 3alOJHSIEMBIX 3JIEKTPOHHBIX CIIOEB,
paguyc aroma, BJEKTPOOTPULATEIbHOCTh, METAIUIMYECKUE U
HEMETaJUIMYEeCKUE CBOMCTBA) B IEpHOJAX W Tpynmax (TJIaBHBIX
noarpynnax) Ilepuoanueckoit cucTeMbl XUMUYECKUX 37eMeHTOB /1.
N. MenaeneeBa ¢ TOYKH 3pEHUS TEOPUU CTPOCHHUS aTOMA;
CPaBHMBATh  CBOWCTBA AaTOMOB  XUMHUYECKHUX  DIIEMEHTOB,
HaxOoJAIIMXCS B OJHOM TMEpUOAEC WIM TJABHOM TMOJArPYIIe
[lepuonnueckoir cucrembl XuUMUYecKux osnementoB [J[. .
MeHeneeBa naBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB IO
ux mnonoxeHutro B Ilepuoanueckoil cucTeMe  XHMHUYECKHX
anemenToB JI. . Meneneera

XuMuueckas
CBS3b.
OKUCIUTEIBHO-
BOCCTaHOBUTEID
HbIE€ pPEaKIINH.

8 uac

onpeneNsATb THUI XUMHUYECKOW CBs3W MO (QopMyJie BEIIEeCTBa;
MPUBOAUTH TPUMEPHI BEIIECTB C Pa3HBIMU TUIAMH XUMHYECKOU
CBSI3M;, XapaKTEepH30BaTh MEXAaHU3Mbl O0pa30BaHUSA KOBAJICHTHOM
cBs13U (OOMEHHBIN), HOHHOM CBSI3M, METAITTUYECKOM CBSI3H;
YCTAHABJIUBATH IPUUYUHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BEILIECTBA
— THUII XUMHYSCKOU CBS3H,

KJIacCM(PUUUPOBATL XMMHYECKHE PEAKUUH 10 «HU3MEHEHHUIO
CTENEHEN OKHCIICHUS AJIEMEHTOB, OOpa3yIOlIMX U pPearupyroliue
BEIIIECTBAY;

XapaKTepUu30BaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkuui;

COCTABJISATH ypaBHEHUS OKHCJINTEIbHO-BOCCTAHOBUTEIHHEIX
peakiuii, HCIoNb3ysi METOJA 3JEKTPOHHOro OanaHca; ypaBHEHHUS
peaKkiuii, COOTBETCTBYIOIIUX TOCIIEIOBATEIHLHOCTH («IIETIOYKEY)
MPEBPAIICHUI HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
onpeneasiTb OKHUCIUTEIIb W BOCCTAHOBHUTENb, OKUCIEHUE U
BOCCTAHOBJIEHUE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX;
YCTAHABJIMBATH NPUYMHHO-CJICICTBEHHBIC CBSI3H: KJIACC BEIIECTBA
— XHMHYECKHE CBOMCTBA BEIIIECTBA;

PesepBHoe
BpeEMsI

6 gac




Hroro

70 4ac.
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