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IMosicHuTeTbHAS 3aNIMCKA
Paboyas mporpamma ydgeOHOTO mpeaMeTa «XuMus» papadoTtana ¢ yuérom IlpumepHoit 0CHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus Ha OCHOBE:
(benepanbHOTo rOCyIapCTBEHHOTO 00pa30BaTEIHFHOTO CTAHapTa OCHOBHOTO 00IIeT0 00pa3oBaHMs;
paboueii mporpaMMbI BOCITUTAHNS,

— aBTOPCKOHM mporpamMmbl mpeamera «Xumus» st 8-9 wimaccoB H.H. Tapa, paspabGoranHoil k
yueOHukaM aBTopoB I'.E. Pynsutuca u ®@.I'. denpamana.

Peanuzamus paboueld mporpaMmbl HampaBjieHa Ha OOECTICUCHHME MOCTHMIKEHHUS ITUTAHHUPYEMBIX
pe3yIbTaTOB, YCTAHOBJICHHBIX (elepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTebHBIM CTaHIIAPTOM
OCHOBHOTO 0011ero oopasosanust 2010 roga, u 3aj10)K€HHBIX B 00pa30BaTeNbHON MPOrpaMMe OCHOBHOTO
obumiero oOpazoBanuss MBOY COHI Nel3 r. benropoga. OOyuyeHue mnpeameTy MpeanoJiaraet
HCII0JIb30BAHNE YYEOHUKOB:

— Xumus : 8 kimacc : yuyeOHHMK Juisl oOuieoOpasoBaTenbHbiX yupexaenuid / [.E. Pymsurtuc, O.I.
®enpamad. — M.: [IpocBenienue.

— Xumus : 9 kmacc : yuyeOHMK sl oOuieoOpazoBatenbHbIX yupexnaeHud / I.E. Pyasutuc, O.I.
®enpamad. — M.: [IpocBenienue.

[Ipenmer «XuMus» OTHECEH K IpeaMeTHOM obnactu «EcTecTBeHHOHAay4YHbIE PEIMEThD». XUMHUS
Ha YpOBHE OCHOBHOTO 00111er0 00pa3zoBanus uzydaercs B 8-9 kimaccax. OOmiee 4uciio y4eOHBIX 4acoB 3a
nBa roja oOyueHus coctapisier 136, u3 Hux B 8 kiacce — 68 (2 gaca B Hezeno), B 9 kinacce — 68 (2 gaca
B HEJIETIIO).

OCoOeHHOCTh Kypca XHMHH B TOM, YTO JUISI €r0 OCBOCHHUS IIKOJBHHUKH JIOJDKHBI 00JamaTth He
TOJIBKO OTIPE/ICTICHHBIM 3aIlacOM IPEIBAPUTEIBHBIX ECTECTBEHHO — HAYYHBIX 3HAHUI, HO M JOCTaTOYHO
XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHHEM. JTO SBJISCTCS TJIABHOW MPUYMHON TOTO, YTO B Y4eOHOM
TUTaHE 3TOT MPEIMET MOSBIISICTCS MOCIEIHUM B PSTY €CTECTBEHHOHAYUHBIX JTUCIIUILIHH.

IInanupyemMble pe3yJibTaThbl OCBOEHHE NpeaAMeTa «XUMHUI»
LleseBble OPUEHTHUPHI:

— OCBOEHHE BaXHEHIINX 3HAHUN 00 OCHOBHBIX MMOHATHAX U 3aKOHAX XHUMHH, XUMHYECKOH CHMBOJIUKE,

— OBJaJIcCHUHEC YMCHUSIMU Ha6J'IIOI[aTI) XUMHUYCCKUEC SBJICHHA, IMPOBOIWUTH XUMHYECKHI SKCIICPUMCHT,
[IPOM3BOJIUTh PAacyYeThl HA OCHOBE XUMUYECKUX (OpPMYJl BEIIECTB W YypPaBHEHUN XUMHUYECKHX
peaKumii;

— Ppa3BUTHe O03HABATEJIbHBIX HHTEPECOB U UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B MpoIiecce MPOBEIECHUS
XUMHUYECKOTO OKCIICPUMCHTA, CaMOCTOATCIBHOTO HpI/IO6peTCHI/I$I 3HAHUA B COOTBETCTBUH C
BO3HHUKAIOIINMHU ) KU3HECHHBIMU HOTpe6HOCT$IMI/I;

— BOCIIMTAHHE€ OTHOLICHMUA K XUMHH KaK K OIJHOMY U3 (bYHI[aMeHTaIII)HI)IX KOMIIOHEHTOB
€CTECTBO3HAHHUS U 2JIEMEHTY OO0IEeYeIOBEUECKON KyIbTYPBI;



— NpUMEHeHHWe IIOJIYYEHHBIX 3HAHUW M YMEHHMH 1 O€30MacHOr0 HCIOJIb30BAHUS BELIECTB U
MaTepuajoB B OBITY, CEJIbCKOM XO3SIMCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1ay B
MOBCEJIHEBHON JKMU3HM, NPEAYNPEKICHUS SBJICHUN, HAHOCSIIMX Bped 3/0pOBbIO YEJOBEKa H
OKpYKarollen cpee.

B kauyecTBe LIEHHOCTHBIX OPHUEHTHUPOB XHMUYECKOTO OOpa30BaHUs BBICTYNAIOT OOBEKTHI,
M3y4aeMble B Kypce XMMHUH, K KOTOPBIM Y ydanuxcst GopMHUpyeTcsl LIeHHOCTHOe oTHouieHue. [1pu atom
BEIYLIYI0 POJIb UIParOT MO3HABAaTEJIbHbIE LIEHHOCTH, TaK KaK JAaHHbIA yuyeOHbIH NpeaMeT BXOIUT B
IPyNIly NPEeIMETOB I103HABATEIbHOTO LMKJA, IJIaBHAs LEJdb KOTOPBIX 3aKIIOYAeTCsl B H3YyYEHUH
npupoabl. OCHOBY MO3HABAaTENbHBIX LEHHOCTEHW COCTABJIAIOT HAyYHbIE€ 3HAHUS U HAy4YHbIE METOJIbI
no3HaHus. Ilo3HaBaTenpHble IIEHHOCTHBIE OpUEHTALUU, (GOPMUPYEMBIE B MPOLECCE U3YUYECHUS XUMHH,
MIPOSIBJIAIOTCS B IPU3HAHUU!

— IIEHHOCTH Hay4HOT'O 3HaHUs, €ro MPaKTUYECKON 3HAYUMOCTH, JJOCTOBEPHOCTH;

— ILIEHHOCTH XMMHUYECKHX METOJI0OB UCCIIEIOBAHUSI dKUBOM U HEXKUBOU MPUPOIBI.

Pa3BuTHe no3HaBaTENbHBIX LEHHOCTHBIX OPHUEHTALUN COJEp)KaHUs Kypca XMMHUU I103BOJISIET
chopMHUpPOBaTh:

— YBaXXUTEJIbHOE OTHOILIEHUE K CO3UIaTEIbHOM, TBOPUECKON JESITEIbHOCTH;

— TOHUMaHue HE0OXOAUMOCTH 310POBOro 00pa3a >KHU3HH;

— moTpeOHOCTh B 0€3yCIOBHOM BBINOJIHEHUM TpPaBU OE30MAacCHOTO HCIOJIb30BAHUS BEIIECTB B
IMOBCEIHEBHOM JKU3HH;

— CO3HATEJBHBIN BRIOOD OymyIiel mpodeccuoHaabHOM AeITEIbHOCTH.

Kypc xumun oOnanaer BO3MOXKHOCTSIMH il (POPMHUPOBAHUS KOMMYHHKATHUBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIIOT IpoLiecC OOLIEeHUsI U TpaMOTHas peub. KOMMYHHKAaTUBHBIE LICHHOCTHbBIE
OpHEHTAIINH Kypca CIIOCOOCTBYIOT:

— TPaBUILHOMY HUCIIOJIb30BAHUIO XUMUYECKON TEPMUHOIOTUN U CUMBOJIMKHY;

— Ppa3BUTHIO MOTPEOHOCTM BECTH JHAJIOT, BBICIAYIIMBATH MHEHUE OIIOHEHTa, Y4YacTBOBaTh B
TMCKYCCUU;

— Pa3BUTHIO YMEHUS OTKPBITO BbIpaXkaTb U apr'yMEHTUPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHUS.

[Inanupyemble pe3yabTaTbl OCBOEHUS MPOrpaMMbl IO XWMHHM B OCHOBHOM ILKOJiE JaeT
BO3MOXHOCTb JOCTHYb CJIEAYIOIIUX PE3yIbTaTOB B HAIIPABJICHUU JUYHOCTHOIO PAa3BUTHS:

1. Bocriutanue poccUiCKOM TpakJIaHCKONW HIEHTUYHOCTU: MATPUOTHU3MA, JIFOOBU U YBaKEHHS K
OteuecTBY, YyBCTBa rOPJIOCTH 3a CBOIO Po/IMHY, 32 pOCCUICKYIO XMMHUECKYIO HAYKY;

2. ®OopMUPOBAHHUE LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKH U OOILECTBEHHOH MPaKTUKU, a TAKXKE COIMAIbHOMY, KYJIbTYpPHOMY, SI3bIKOBOMY M
JyXOBHOMY MHOI000pa3Hio COBPEMEHHOIO MUPA;

3. ®opMupoOBaHHE OTBETCTBEHHOIO OTHOIIEHMSI K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO M C€amMO0Opa30BaHMI0O HA OCHOBE MOTHUBAIMM K OOYYEHHIO U IO3HAHMIO, BBIOOpY
npoduibHOro 00pa3oBaHUS Ha OCHOBE HH(OPMALMU O CYIIECTBYIOLIUX Hpodeccusix U JIUYHBIX
po(ecCHOHANBHBIX MPEANOYTEHUN, 0CO3HAHHOMY MOCTPOCHUIO WHJMBUIYaIbHOW 00pazoBaTelIbHOM
TPAEKTOPUU C YUETOM YCTONYMBBIX [T03HABATEIBHBIX HHTEPECOB;

4. ®opMUpoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTelbHOM, OOIECTBEHHO —
M0JIE3HOM, YueOHO-HCCIIe0BATEIbCKOM, TBOPUECKOHN U JPYTUX BUAAX AEATEIbHOCTH;

5. @opMupoBaHHE LIEHHOCTH 3I0pOBOro M 0Oe3omacHOro oOpa3a >KHW3HM;, YCBOEHHUE IpaBuUIl
UHIUBUAYAIbHOIO U  KOJUIEKTUBHOTO O€30MacHOr0 TMOBEACHHUS B YPE3BBIYAMHBIX CHUTYalUsX,
YTPOKAIOIIMX KU3HU U 3J0POBBS JIIOJIEH;

6. ®opMupoBaHUE MMO3HABATEIbHON U HH()OPMALIMOHHON KYJIbTYpPhI, B TOM YHCJIE Pa3BUTHE HABBIKOB
CaMOCTOSITENIBHON paboThl € Y4eOHBIMH NOCOOMSIMH, KHUT'aMH, JOCTYIIHBIMH HWHCTPYMEHTaMH H
TEXHUYECKUMHU CPeICTBAaMU HH(OPMALIMOHHBIX TEXHOJIOTUH;

7. ®opMUpPOBaHHE OCHOB HKOJIOTMYECKOT0 CO3HAHMSI HA OCHOBE IIPU3HAHMS LICHHOCTH JKU3HU BO BCEX
ee MPOSBJICHUIX U HEOOXOAUMOCTH OTBETCTBEHHOI'0, OEpEKHOT0 OTHOIIEHUS K OKpYXaloulei cpeze;

8. Pa3BuTHE TOTOBHOCTU K PEUICHUIO TBOPYECKUX 3ajay, yMEHHUS HAXOIUThb aJ€KBAaTHbIE CIIOCOOBI
MOBEACHUS M B3aUMOJEUCTBUS C MapTHEpaMU BO BpeMmsi y4yeOHOW U BHEy4eOHOU JAedaTeabHOCTH,
CIIOCOOHOCTH OLIEHMBATh MPOOJIEMHBIE CUTYallUM U OTIEPaTUBHO IPUHUMATh OTBETCTBEHHbIE PELLICHUS B
Pa3IMyYHbIX MPOJYKTUBHBIX BUAAX AESITEIbHOCTH (yueOHasi MOMCKOBO-HCCIIEOBATENIbCKas, KIyOHas,
MIPOEKTHAsI, KPYKKOBas U T.I1.).




MeranpegMeTHBIMH  Pe3yJIbTATAMH OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIOTCS:

1. OBnazeHue HaBbIKAMU CaMOCTOSATEIBHOIO NMPHUOOPETEHUsI HOBBIX 3HAHUN, OpraHU3alu yueOHOM
NeSITeNIbHOCTH, ITOMCKA CPECTB €€ OCYILIECTBICHNUS;

2. YMeHHe IJIaHUPOBATh MTYTH JOCTUKEHHS LEJIed HAa OCHOBE CAMOCTOSITEJIbHOTO aHaJln3a yCIOBUH U
CPEICTB JOCTUXKEHUS 3TUX IIeJIeH, BBIJENATh aJIbTEPHATUBHbBIE CIIOCOOBI TOCTHKEHHUS 11eJIM U BbIOUPATh
Haubosee A3pPEeKTUBHBIN CIIOCO0, OCYIIECTBIATH IO3HABATEIbHYIO Pe(PIEKCHI0 B OTHOILIEHUHU JIEHCTBUI
0 pelIeHHIO YUeOHBIX U TIO3HABaTEIbHBIX 3a/1a4;

3. YMeHue mnoHuMMaTth MpoOJieMy, CTaBUTh BOIIPOCHI, BBIJIBUTATh T'MUIIOTE3Y, /1aBaTh OIpPEEICHUS
MOHATHAM,  KIAaCCU(QHUIMPOBATh,  CTPYKTYpUpPOBaTh  Marepual, IPOBOAUTh  SKCIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIHIO, (OPMYIUPOBATH BBIBOJIbI, U 3aKIIIOUCHUS;

4. YMeHue COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYLIECTBIISITH KOHTPOJIb
CBOEH JEeATEeNIbHOCTH B MPOLIECCE TOCTHKEHUS PE3yNbTara, ONpeaessaTh CIOoCOObl AEHCTBUN B pamMKax
MPEJIOKEHHBIX YCIOBUM W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBHM C
M3MEHSIOIIENCS CUTYallueH;

5. ®@opMupoBaHHE M pPa3BUTHE KOMIETEHTHOCTH B 00JacTH HCHOJb30BaHUS HHCTPYMEHTOB H
TEXHUYECKUX CPEICTB HHPOPMALMOHHBIX TEXHOJOIMM KaK HHCTPYMEHTAJIbHON OCHOBBI pPa3BUTHUS
KOMMYHHMKATHUBHBIX U TIO3HABATEJIbHBIX YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUM;

6. YMeHue co3iaBarh, MPUMEHSATh U NMpeoOpa3oBbIBATH 3HAKW W CHUMBOJIBI, MOJEIHU U CXEMbI JUIS
pelieHns yueOHbIX U T0O3HABATEIbHBIX 33/1a4;

7. YMeHue u3BJIEKaThb MHPOPMALUIO M3 PA3IMYHBIX HMCTOYHUKOB (BKJIOYAs CpEACTBAa MacCOBOM
uH(popMallUK, KOMMAKT-IMCKA Yy4eOHOro HaszHaueHus, pecypchl HMHTepHera), ymMeHHE CBOOOJIHO
[I0JIb30BAThCsl CIIPABOYHOM JIUTEPATypOil, B TOM 4YHCII€ U Ha 3JEKTPOHHBIX HOCHUTENSAX, COOIIOAATH
HOPMBI HH(POPMAIIMOHHON U30MPATEIIBHOCTH, ITHKH;

8. YMeHHe Ha MNpaKkTUKE TIOJb30BaThC OCHOBHBIMHU JIOTMUECKUMU MpUEMAMH, METOAAMHU
HaOJI0IEHUS, MOJICIUPOBaHUS, 00bSICHEHNUS, PEeLIeHHs IPo0JIeM, MPOTHO3UPOBAHUS U JIP.;

9. YMmeHue opraHu3oBaTh CBOIO KM3Hb B COOTBETCTBHHM C IPEJCTaBICHUSIMH O 3J0pPOBOM o0Opaze
KU3HU, IpaBaX M OOS3aHHOCTSX TpakJaHUHA, IIEHHOCTAX OBbITUS, KYyJIbTYpbl U COI[MAJIBHOTO
B3aUMO/JICHCTBHS,

10. YMeHue BBIIOJIHATh O3HABATEIbHBIE U IPAKTUUECKUE 3aJaHUsI, B TOM YHCIIE IPOEKTHBIE;

11. YMeHne caMOCTOSTENBHO W apryMEHTHPOBAHHO OLICHUBATh CBOM JCWCTBUSA M JICUCTBUSA
OJIHOKJIACCHUKOB, COJIEP>KAaTe€IbHO OOOCHOBBIBAs MPABWIBHOCTh MM OLIMOOYHOCTH pe3ysibTaTa U
crocoba IeWCTBUSA, aJIeKBAaTHO OLCHMBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (aKTUYECKOTO WU
MIPEII0JIaraeMoro pacxo/jia PeCypcoB Ha peUIeHHE 3a/lauM, a TaK)Ke CBOM BO3MOKHOCTH B JOCTHKEHHUH
LIE€JIA OTNPEJIETICHHON CII0KHOCTH;

12. YmMenue paborats B rpymnne — 3¢G¢GEeKTUBHO COTpYIHUYATh UM B3aUMOJIEHCTBOBaTH HAa OCHOBE
KOOPJMHAIMYU Pa3IMYHbIX MO3ULIMNA NMPH BBIPAOOTKE OOILIEro pelieHuss B COBMECTHOM NESTENbHOCTH;
CIIyIlIaTh MapTHEpa, GOpMYyIUpOBaTh U apryMEHTHPOBATh CBOE€ MHEHHE, KOPPEKTHO OTCTAaWBaTh CBOIO
MO3ULMI0 U KOOPJAMHUPOBATH €€ C IMO3UIUEeH MapTHEPOB, B TOM YHCJIE B CUTYallUd CTOJIKHOBEHHS
MHTEPECOB U MO3UIUI BCEX €r0 YUaCTHUKOB, IOMCKA U OLIEHKU albTEPHATUBHBIX CIIOCOOOB pa3peleHus
KOH(IUKTOB.

IIpenMeTHBIMH pe3yIbTATAMM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO
0011ero 00pa3oBaHUs SABIISIIOTCS:

1. Oco3Hanue OOBEKTUBHOW 3HAUMMOCTHM OCHOB XMMMUYECKOM HayKH Kak OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyJIbTypbl U IPAKTUYECKOMN JIEATEIbHOCTU YEJIOBEKa, B YCIOBHSIX
BO3pacTalolled «XUMU3ALMW» MHOTUX c(hep KU3HU COBPEMEHHOTO O0IECTBA; OCOZHAHUE XMUMHUYECKUX
IIPEBpALICHUN HEOPTaHMYECKUX BEIIECTB KAK OCHOBbI MHOTMX SIBJICHUW >KMBOW M HEXKHMBOU ITPUPOIBI;
yriayOieHue MpeaCcTaBIeHU 0 MaTepruaibHOM €MHCTBE MUPA;

2. OBnaZieHue OCHOBAaMHU XMMHYECKOM I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U OOBEKTUBHO
OLICHUBATh >KU3HEHHbIE CUTYallMd, CBSI3aHHbIE C XUMHUEH, HaBbIKaMU O€30MAaCHOr0 OOpalleHus C
BEILIECTBAMH, HCIIOJIb3YEMbIMH B IIOBCEJHEBHOM >KM3HM;, YMEHHEM aHAIM3UpPOBAaTh M IJIAHUPOBATh
9KOJIOTMUECKU Oe30MacHOe NOBEICHUE B LIEJIsAX cOEpeKeHuUs 3I0pOBbs U OKPYKaIOLIEH cpebl;

3. ®opMupoBaHHE IEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEJICTaBICHUM O BellecTBaX, HX
MPEBPALLEHUAX U NPAKTUYECKOM IMPUMEHEHUH; OBJIaJICHUE TOHITUWHBIM aIlapaToM U CUMBOJUYECKUM
SI3BIKOM XMMUH HAa YPOBHE, TOCTYIITHBIM ITOJAPOCTKAM;



4. ®opMUpOBaHME YMEHHMH yCTaHaBJIMBATh CBS3M MEXIY PEalbHO HAOIIOJAaeMbIMU XUMUYECKHUMU
SIBJICHUSMU U MPOLIECCAMU, NMPOUCXOJAUIMMH B MUKPOMHUPE aTOMOB U MOJIEKYJ, OOBSCHATH MPUUYHHBI
MHOTr000pa3us BEILECTB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa U CTPOEHUS, a TaKKe 00YCIIOBIEHHOCTh
MIPUMEHEHHUSI BEILIECTB OCOOCHHOCTSIMU UX CBOICTB;

5. IIpuoOpereHue onbITa NPUMEHEHUS] XUMUYECKUX METO/I0B U3yUEHUS BELIECTB U X IPEBPAILICHUN:
HaOJII0JIeHUE 3a CBOMCTBAMM BEILECTB, YCIOBUSMU IMPOTEKAHUS XUMHUYECKUX pEaKUUl; IMpOBeJEeHUE
OTIBITOB U HECJIOKHBIX XMMUYECKUX SKCIIEPUMEHTOB C MCIIOJIb30BaHUEM J1a00PaTOPHOTro 000PYAOBaHUS
1 npuOoOpoB;

6. YMeHue oKka3bIBaTh MEPBYIO OMOUIb IPU OTPABJICHUAX, 0KOTAX U JIPYIMX TpaBMax, CBSI3aHHBIX C
BELIECTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM;

7. OBnaseHue npueMaMu paboThl ¢ MH(OpPMaLME XHUMHUYECKOTO COJEp)KaHUs, NMPEeACTaBIEHHON B
pa3Hoil popme (B BUE TEKCTa, PopMyIl, rpa@uKoB, TAOIMYHBIX JaHHBIX, cXeM, (oTorpaduii u ap.);

8. Coznmanue OCHOBBI Ui (OPMUPOBAHUS MHTEpPECA K PACIIUPEHHUIO0 U YIIYOJCHUI0 XMMHUYECKHUX
3HaHUH U BbIOOpA XMMMH KaK MPOPUIBHOTO IPEAMETa MPH MEePEX0]e Ha CTYNEHb CPEAHEro (IIOJHOTO)
oOmiero o0Opa3oBaHus, a B JajbHENIIEM U B KaueCTBe c(hepbl CBOEH JEATEIbHOCTH.

9. ®opMupoBaHUE MPEJICTaBICHUM O 3HAYEHUM XUMUYECKOM HAyKH B PEIIEHUU COBPEMEHHBIX
9KOJIOTMUECKUX MPOOIIeM, B TOM YHCIIE B PEJOTBPAILEHUN TEXHOTEHHBIX U 3KOJOTHYECKUX KaTacTpod.

[TnaaupyemMblie pe3ynbTaThl OCBOSHUS IIPOTPAMMBI ITPeIMETa.

8 kuace

OcHOBHbBIE MOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHUI)
BBITTyCKHHUK HAydUTCS:

— OIMCBHIBaTh CBOWMCTBA TBEPIBIX, JKHUIKUX, Ta3000pa3HBIX BEMISCTB, BBIICIAS WX CYIICCTBCHHBIC
MIPU3HAKH,

— XapaKTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHIO W CBOWMCTBAM, YCTAHABIWBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXK/Ty JAHHBIMHU XapaKTECPUCTUKAMHU BEIIESCTBA;

— PpacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX ITOHSATHN: aTOM, MOJICKYJIA, XHUMHYCCKUU DIIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTbD, HCITOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;

— m300pakaTh COCTaB TPOCTCHININX BEMIECTB C IOMOMIBIO XUMHUYCCKHUX (OPMYI U CYIIHOCTh
XUMHYCCKHAX PEAKIHHA ¢ TOMOIIBI0 XUMHUYSCKUAX YPAaBHEHUIA;

— BBIYUCIIATH OTHOCHTEIBHYIO MOJICKYJISPHYIO H MOJIIPHYIO MAacChl BEIIECTB, a TAKXKE MACCOBYIO JIOJTIO
XHUMHYECKOTO JIEMEHTA B COCTUHCHUSX;

— CpaBHUBATH 0 COCTABY OKCHUJIBI, OCHOBAHUS, KUCIIOTHI, COJIH;

— KJIaccU(UIIUPOBATh OKCUIBI U OCHOBAHUS 110 CBOHCTBAM, KHCIIOTHI M COJT — TI0 COCTaBY;

— OIMCBHIBaTh COCTaB, CBOMCTBA W 3HAYCHHE (B MPUPOJC U MPAKTUYCCKOW JEATSIHBHOCTH YEJIOBEKA)
MIPOCTBIX BEIIECTB — KHCIOPOJIa U BOJIOPO/IA;

— JlaBaTh CPAaBHHUTEIHHYIO XapaKTCPUCTHKY XUMHUYCCKHX JJIEMEHTOB W BAKHEUIIUX COCIUHEHUI
€CTECTBCHHBIX CEMEHCTB IISIOYHBIX METAJIOB H TAJIOTCHOB;

— TI0JIB30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOU MTOCYIOM;

— MPOBOJUTH HECIIOKHBIC XMMHYECCKHE OTBITHI M HAOJIOJCHUS 332 M3MCHCHUSMHU CBOWCTB BEIISCTB B
Mpolecce HMX MPEBpAIlCHU; COOMI0AaTh MpaBWIa TEXHUKH OC30TaCHOCTH TP TPOBEICHHUH
HaOJIIOJICHUI U OIIBITOB;

— pa3nu4YaTh JKCIEPUMEHTAIBHO KHCJIOTHI M MIEIOYH, TOJB3YSICh WHIUKATOPAMH, OCO3HABATh
HEO00XO0UMOCTh COOIIO/IEHNS Mep O€30MTaCHOCTH MPU OOPAIEHUH C KHUCIOTaMHU U IIEI0YaMHU.

Buvinycknux noayuum 603mMo#CHOCIb HAYYUMbCA.!

— 2PAMOMHO 0OPAWAMBCS C BeUeCmBAMU 8 NOBCEOHEBHOU HCUSHU,

— 0CO3HABAMb HE0OXOOUMOCMb  COONIOOCHUsT NPABUL  IKOJOSUYECKU Oe30NACH020 NO0BeOeHUsl 8
OKpYdHcarouieli npupooHoll cpeoe;

— NOHUMAMb CMbICTL U HEOOX0OUMOCMb COON0O0EHUs. NPEONUCAHUU, NPedIazaemMblX 8 UHCMPYKYUSAX NO
UCNOIb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

— UCNONIB308aMb NPUOOPEMEHHbIE KtoUegble KOMNEeMEeHMHOCIU NPU GbINOJHEHUU UCCLe008AMeNbCKUX
NPOEKMmMOo8 No U3yYeHuIo CEOUCMS, CHOCOO08 NOJYUeHUs U PACNO3HABAHUS BeUeCmE;

— pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPEOCMBA YCMHO20 U NUCLMEHHO20
00uenUs1, NPoABISAMb 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOCHUU Pe3YTIbImamos
8bINOTHEHHOU pabOmbl,



— 00BeKmuUBHO oOyeHusamv UHDOPMAYUIO O Bewjecmeax U XUMUYECKUX Npoyeccax, KpUumuiecku
OMHOCUMbCA K NCEBOOHAYYHOU  UHGOpMayuu, Heo0OpOCoBeCmMHOU peKlame, Kacaoujeucs
UCNOIb308AHUS PA3TUYHBIX BEULECME.

Ilepuonnuecknii 3aKOH M mNepuoaMYecKas cucreMa xuMuuyeckux »i3jementoB JI. M.

MenaeneeBa. CTpoenue BemecTBa. XuMHYeCKasi CBA3b

BobinyckHUK Hay4duTCS:

— KiIaccu(uUUpoBaTh XMMHUYECKHUE DJEMEHTbl Ha METajllbl, HEMETaJUIbl, JJIEMEHThI, OKCHUJIBI U
TUAPOKCUABI KOTOPHIX aM(OTEpHbl, U HHEPTHbIE 3JIEMEHTHI (Ta3bl) JUIsI OCO3HAHUS Ba)KHOCTU
YHOPSAA0YEHHOCTH HAyYHbIX 3HAHUII;

— packpblBaTh CMbIC] nepuoaunyeckoro 3akona J[. VM. MenpaeneeBa omuchiBaTh M XapaKT€pPU30BaTh
TabJIMYHY0 popMy NEPUOIUUECKON CUCTEMBI XUMUYECKUX IIEMEHTOB;

— XapaKTepu30BaTh COCTAB aTOMHBIX SAEP U PACHPENEICHHE YHUCIAa SJIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX IEPUOJIOB MEPUOINYECKON CUCTEMBI, a TAKKE Kalusl U
KaJIbIUs;

— pa3auy4aTh BUABI XUMHUYECKOH CBS3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO
1 METAJNTNYECKYIO;

— M300paXkaTh AIEKTPOHHBIE POPMYJIbI BEIIECTB, 00pa30BaHHBIX XMMHUYECKUMHU CBSI35IMU PA3HOTO BUJA;

— BBIABJIATH 3aBUCHMOCTb CBOMCTB BEILECTBA OT CTPOCHHUS €r0 KPUCTAUIMYECKOW PEeETKU (MOHHOH,
aTOMHOM, MOJIEKYJISIPHOM, METAJUIMUECKOH);

— XapaKTepu30BaThb XMMUYECKUE IIEMEHTHl U HUX COEIMHEHUS Ha OCHOBE IIOJIO)KEHHUS DJIEMEHTOB B
MEPUOIUYECKON CUCTEME U OCOOCHHOCTEHN CTPOEHUS UX aTOMOB;

— OIKCBIBaThb OCHOBHbIE MpeAnochuUiku OTKpbiTUs JI. M. MeHneneeBbIM MEpUOAUYECKOrO 3aKOHA U
MEPUOIUYECKON CHCTEMbl XMMMUYECKHUX JJIEMEHTOB M MHOTOOOpasHyl0 Hay4yHYIO JesTeIbHOCTb
Y4EHOT 0}

— XapaKTepu3OBaThb HAYYHOE U MHPOBO33PEHUECKOE 3HAYCHHE IEPUOJUYECKOr0o 3aKOHa U
IIEPUOANYECKON CHCTEMBI XMMUYECKUX 351eMeHTOB J[. . Menneneena;

— O0CO3HaBaTh HAyYHbIE OTKPBITUS KaK pe3yJlbTaT JIUTENbHBIX HAONIOJIEHUH, ONBITOB, HAay4HOM
ITOJIEMUKH, ITPEOIOIEHUS TPYAHOCTEN U COMHEHHUM.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMbCA.

— 0CO3HABAMb 3HAYEHUE MEOPEeMUYeCKUX 3SHAHUL 011 NPAKMUYECKOU 0eamenlbHOCMU Yelo8eKd,

— OnuUCbleamb U3yUeHHble 00BEeKMbl KAK CUCMEMbl, NPUMEHS T02UKY CUCMEMHO20 AHAIU3A,

— NpUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NePUOOUYecKOU CUCMEMbl XUMUYECKUX INeMeHmMOo8 OJisl
00BACHEHUs1 U NPe08UOCHUS] CBOLICTNG KOHKPEMHbIX 8eUieCms,

— paseueamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM YeryONeHus 3HAHUU 00 ucmopuu
CMAHOBIeHUs. XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOUYecKo20 3aKOHA KAK 0OHO020 U3
BANCHEUIUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSIX HAVKU U MEXHUKU.

9 kiaacce
MHoroo0pa3ue XUuMHYECKHX peaKuui
BoeinyckHUK HayduTCS:

— OOBSICHATH CYTh XUMUYECKHX IPOLIECCOB;

— Ha3bIBaTh IPU3HAKU U YCIOBHSI POTEKAHUSI XUMUYECKUX PEAKIIHIA;

— YCTaHAaBJIUBATh MPUHAMIEKHOCTh XMMHUECKONW pEaKIHMH K OMNPENeIEHHOMY THUIY 10 OJHOMY W3
KJIaCCU(UKAMOHHBIX IPU3HAKOB: 1) 1O YMCIIy U COCTaBY UCXOJHBIX BEUIECTB U MPOIYKTOB PEaKIIUU
(peakuuy COETUHEHUS, Pa3IoKEeHHs], 3aMelIeHUs] 1 00MeHa); 2) MO BBIJACJIECHUIO WIN IMOTJIOIIEHUIO
TEIUIOTHI (PEAKIUU YK30TEPMUUYECKHUE U IHAOTEPMUYECKUE); 3) IO M3MEHEHUIO CTETICHEH OKHUCIICHUS
XUMHUYECKUX D3JIEMEHTOB (OKHCIWTEIHbHO-BOCCTAHOBUTEIIbHBIE peakiuu); 4) 1o 00paTuMOCTH
nporiecca (peakiuu oOpaTUMbIE B HEOOPATHUMBIE);

— Ha3bIBaTh (DAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMUUECKUX PEAKIINIA;

— Ha3bIBaTh (DAKTOPBI, BIMSIONINE HA CMEILIEHNE XUMUYECKOTO PaBHOBECHS;

— COCTaBJISTh ypaBHEHUS 3JIEKTPOJIMTHUYECKON IUCCOLMALMU KHUCIOT, IIEJIOYeH, COJieH; IOJIHbIE U
COKpallEHHbIE HOHHBIE YPAaBHEHUS peakluii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peaKumii;

— MPOTHO3UPOBATH MPOAYKTHl XMMHUYECKUX peakuuil mo (opmysaM/Ha3BaHUSAM HCXOJHBIX BEILIECTB;
ONPEJENATh UCXOAHbIE BEIIECTBA 110 POpMyIaM/Ha3BaHUSIM MPOTYKTOB PEAKIINH;



COCTaBJIAITh ~ ypaBHEHUS  PEAKLMM, COOTBETCTBYIOIIMX  IOCJIEJOBATEIILHOCTH  («IIETIOYKE))
MPEBPALLEHUI HEOPraHUYECKUX BEUIECTB Pa3InYHbIX KJIACCOB;
BBISIBIISITH B IPOIIECCE IKCIEPUMEHTA NPU3HAKU, CBHUJIETEIbCTBYIOUINE O MPOTEKAHUU XUMHUYECKOU
peaxkuuu;
TOTOBUTH PACTBOPBI C OIIPENEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA;
ONpPEENATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT U IIEJOYeH MO H3MEHEHHUIO0 OKpPaCKH
UHJMKAaTOPOB;
IIPOBOJUTH KAayeCTBEHHbIE PEaKLUH, MOATBEP)KIAIOIINE HAJMYKME B BOJHBIX PacTBOpax BEIIECTB
OT/I€IbHBIX KATHOHOB Y AHUOHOB.
Buinycknux nonyuum 603mMoxicHOCMb HAYYUMbCA.
cocmasnsims MOJIEKYIAPHbLE U NOTIHbIE UOHHbIE YPABHEHUsL NO COKPAUWEHHBIM UOHHbIM YPAGHEHUAM,
npUBOOUMb  NpuUMepbl  Peaxkyuii, NOOMBEPHCOAOWUX — CYUIeCMBOBAHUE  B3AUMOCEA3U  MENHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX eUeCma,
NPOCHO3UPOBAMb Pe3YIbmamvl 8030€UCMEUsl PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOL
peaxkyuu;
NPOCHO3UPOBAMb PEe3VIbMamyvl 8030€lCMEUsl PA3IUYHbIX (AKMOPO8 HA cMeujeHue XUMUYEeCKo20
PpasHogecus.
MHoroo0pa3ue BemecTs
BoeinyckHUK Hay4duTCS:
ONPEENATh MPUHAJIEKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 M3YyYEHHBIX KJIACCOB/TPYIIIL:
MeETaJlJIbl U HEMETAILJIbl, OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, COJIH;
COCTaBJIATH (POPMYJIbI BEILIECTB [0 UX HA3BAHUSM;
ONPEENATh BaJIEHTHOCTh U CTENIEHb OKHCIIEHUS 3JIEMEHTOB B BELIECTBAX;
COCTaBJIATh (OPMYJIbl HEOPraHMUECKUX COEAMHEHUH MO BaJEHTHOCTSAM M CTEHEHSIM OKHCICHHS
3JIEMEHTOB, a TaKXKe 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIIOT, OCHOBaHUI U
COJIeH;
OOBSACHATh 3aKOHOMEPHOCTU U3MEHEHHUS (U3MYECKUX M XMMHUYECKUX CBOWCTB IMPOCTHIX BEIECTB
(MeTayIoB M HEMETAJUIOB) M UX BBICHIMX OKCHIOB, 0OpPa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
MIEPHUO/IOB;
Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHbIE IS TPYII OKCUAOB: KHUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;
Ha3bIBaTh OOIIME XMMHMUYECKUE CBOMICTBA, XapaKTEpHbIE NI KaKJIOTO M3 KJIACCOB HEOPraHUYECKUX
BEIIECTB (KUCJIOT, OCHOBaHUH, COJICH);
MIPUBOJIUTH IPUMEPHI peaKnii, HOATBEPKIAIOUINX XUMHUECKHUE CBOMCTBA HEOPraHUUECKUX BEILIECTB:
OKCHIO0B, KHCJIOT, OCHOBAaHHN M COJICH;
ONpENENATh  BEIIECTBO-OKHCIUTENb M BELIECTBO-BOCCTAHOBUTEIb B  OKUCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUAX;
COCTaBJIATH AJIEKTPOHHBIN OanaHC (U1 U3YYEHHBIX peakuil) Mo MpeUI0KEHHBIM CXeMaM PEeaKIItii;
IIPOBOJUTH J1TAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;
IIPOBOJUTH J1a00PATOPHBIE OMBITHI MO MOIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB: BOJAOPOAA,
KHCJIOPO/1a, YIJIEKHUCIIOTO T'a3a, aMMHUaKa; COCTABJIATh YPaBHEHUSI COOTBETCTBYIOIINUX pPEaKLUM.
Buinycknux nonyuum 603mMoxicHOCMb HAYYUMbCA.
NPOCHO3UPOBAMb XUMUYECKUE C8OUCMBA 8eujeCme Ha OCHOBe UX COCMABA U CMPOEHUS,
NPOCHO3UPOBAMb CHOCOOHOCMb BeUWlecmea NpoAsiAmsb OKUCIUMENbHbIE UTU 80CCMAHOBUMENbHbLE
ceolicmea ¢ y4émom cmenenell OKUCIeHUS JIeMEHMO08, 8X00SUUX 8 e20 COCMA8;
8bIABIAMb CYUECNBOBANUE 2EHEMUUECKOU CESA3U MeHCOY 8eecm8amu 8 pady. npocmoe 8eujecmseo —
OKCUO — KUucaoma / 2uOpoKcuo — Cotb;
Xapaxkmepuzoeams 0codvle C80UCMEaA KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,
NpUBOOUMb NPUMEPLL YDAGHEHUL PeaKyuti, J1edCAuux 8 0CHO8e NPOMBIUULEHHbIX CNOCOD08 NONYYeHUs
amMMUuaKa, CepHou KUCIOMbl, Yy2yHa U CIMau,
onucvieams uuyeckue U XUMudeckue npoyeccyl, AGIAIOWUEcs Yacmvlo Kpy208Opoma eeujecms 6
npupooe;
OpP2aHU306b16aMb U OCYWECMBIAMb NPOEKmbl NO UCCIe008AHUIO CBOLCE Beujecms, UMeIouUxX
8AJHCHOE NPAKMUYECKOe 3HaAYeHUe.



Conep:xanue y4eOHOro npeamera

@®opma opraHM3alUu Y4YeOHBIX 3aHATHIH — YpPOK, UIMTEIBHOCTH KOTOPOTO ONpEAeIseTCs
KaJICHJapHBIM Y4€OHBIM IPaQUKOM.

OcHoBHBIC BHIbI Y4e0HOIl 1eTeJJbHOCTH YKa3aHbl B COOTBETCTBYIOIICH rpade TeMaTudecKoro
TUTAHUPOBAHUSL.

B m3ydeHum Kypca 3HaYMTENbHAsl POJIb OTBOJUTCS XUMHUYECKOMY SKCIIEPHMEHTY: MPOBEICHHIO
MPAaKTUYECKUX pPAadOT H JIAOOPATOPHBIX OIBITOB, HECIOXKHBIX OSKCIIEPUMEHTOB M OIHCAHHUIO HX
pe3yabTaTOB; COOJIOACHUI0 HOPM W TPaBWJI TOBEICHHS B XUMHUYECKHX saboparopusx. C Ienbro
KOHTPOJISI YCBOCHHUSI Pa3JIeNIOB MPOTPaMMBbl 10 WTOTAM H3YYEHHs TJIABHBIX TEMAaTHYECKUX pa3JeoB
MIPOBOJISATCS] KOHTPOJIbHBIE PaboTHI. [IporpaMMoii 3aruraHnpoBaHO POBEICHUE 00s3aTEIbHBIX PadOT:

KosnuecTBo pador no kiaaccam
Buael pador
8 kiace 9 Kkaace
[IpakTnueckue paboThl 6 7
KoHnTpoabsHbie paboThl 5 4

CoaepikaresibHbIEe pa3ebl

8 kiace

Paszpnen 1. OcHOBHBIC NOHATHSA XMMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IIPeACTABICHH )

[Ipenmer xumuu. XuMHs Kak 4YacTh €CTECTBO3HAHUA. BemectBa M HX cBoWcTBa. MeTombl
MO3HAHWS B XUMHH: HaOmoneHue, skcnepumeHT. [Ipuémbr 6e3omacHoil paboTel ¢ 000pydOBaHUEM U
BeecTBaMu. CTpoeHue MIaMeHH.

Uucteie BemectBa u cMecd. CrnocoObl OYMCTKH BEIIECTB: OTCTaWBaHWE, (QHIbTpOBaHUE,
BBIMAPUBAHNE, KPUCMAIU3AYUs, Oucmuiayus’. OU3MYeCKHe W XUMIYECKHE SBICHHS. XHMHUCCKIE
peakuuu. [Ipu3Haky XuMUYECKUX peakuil U yCIOBHS BOSHUKHOBEHHUS U TEUEHUS XUMUUYECKUX PEaKLUi.

ATOMBI, MOJIEKYJbl W HOHBI. BelecrBa MOJIEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOCHHS.
Kpucranmnuueckue u amopdubie BemectBa. Kpucramnmyeckue pemérky: HOHHAs, aTOMHas H
MOJIEKYJIsIpHasi. 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT TUIA KpHUCTauIMYecKoW pemérku. [lpocteie u
CIIOJKHBIE BEIIECTBA. XHMMHUYECKHMU 3IeMEHT. MeTtabl M HeMeTaulbl. ATOMHas €IUHULA MAacCChI.
OtHocutenbHasi aTOMHasE Macca. SI3bIK XUMUU. 3HAKW XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocTaBa BemlecTB. Xumuueckue (opmyinbl. OTHOCHTENbHAs MOJIEKyNspHas macca. KauecTBeHHBIN U
KOJIMYECTBEHHBIM cocTaB BellecTBa. Bprumcinenuss no xumuyeckuMm (opmynam. MaccoBas 1ois
XMMHUYECKOTO 3JIEMEHTA B CJIO0KHOM BEILIECTBE.

BanentHocTh XumMudeckux 3y1eMeHTOB. OrpeseseHre BaJCHTHOCTH 3JEMEHTOB 1o (opmyiie
OuHapHbIX coequHeHni. CocTaBiaeHHe XMMHUUECKUX POpMYJT OMHAPHBIX COETUHEHHH 110 BaJIEHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yueHHUe. 3aKOH COXpaHEHHUs Macchl BenlecTB. JKu3Hb U AeATenbHOCTh M.
B. JlomoHOocoBa. XnuMuueckue ypaBHEeHHUs. THUIIBI XUMUYECKUX PEAKIIHI.

Kucnopoa. Haxoxaenue B npupoje. Ilonydenue kuciopoaa B 1ab0paTOpUu U IPOMBILIIEHHOCTH.
Ouznyeckue M XUMHUYECKHE cBoicTBa kuciopoda. ['openme. Oxcuzapl. Ilpumenenue xkuciopona.
KpyrosopoT kucinoposaa B npupozae. O30H, ayorponus kuciopoja. Boznyx m ero cocras. 3amuta
aTMOC(EepHOTro BO3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenue B npupone. [losyuenue Bogoposa B 1a00paTOpUU U MPOMBIIIJIEHHOCTH.
duznyeckue U XUMUYECKHE CBOMCTBA BoJopoaa. Bomopon — BoccranoBuTenb. Mepsl Oe3omacHoCTH
pu pabote ¢ BojgopoaoM. [Ipumenenue Bogopoa.

Bona. Metonbl onpenenennst coctaBa BOAbl — aHAIN3 U CHHTE3. PHU3NYECKHUE CBOMCTBA BOBI.
Bona B mpupoae u cnocoOs €€ ouncTku. Aspanusi BoJbl. XUMHUYECKHE CBOWCTBA BOJBL [IpuMmeHeHnue
Bojbl. Boma — pactBoputens. PacTBoprMocTh BemecTB B Boje. MaccoBas 1011 pacTBOPEHHOIO
BEILIECTBA.

KonunuectBennsie oTHOmIeHUs: B xuMuu. KonuuectBo BemiectBa. Monbs. Monsipaast Macca. 3akoH
ABoranpo. Monsipasiii 00bEM razoB. OTHOCHTENbHAS TIOTHOCTh Tra30B. OObEMHBIE OTHOIICHUS Ta30B
IIPU XUMUYECKUX PEAKIIMSIX.

! Matepuar, BbIICICHHBIN KypCHBOM, H3y4aeTcst 0030PHO M He MONEKHT 00s3aTebHOM MpOBEpKe.




Bakneiinine kiaccel HeOpranndeckux coenuHeHuil. Okcupl: cocTas, kiaccupukanus. OCHOBHbIE
U KUCIOTHBIe okculbl. Homenknarypa okcnaoB. @u3nyeckue U XMMUYECKUE CBOWCTBA, MOIYYEHUE U
[IPUMEHEHHE OKCUIOB.

IMuppoxcunpl. Knaccuduxamus runpoxcuaoB. OcHoBanusa. Cocrtas. [€noun u HEpacTBOpuUMBIE
ocHoBaHMs. Homenknatypa. @Pu3nueckue W XHMMHUYECKHME CBOWCTBA OCHOBaHMH. Peakius
HeuTpanuzauuu. [lonydenue u npumMeHeHre oCHOBaHUN. AM(OTEpHbIE OKCUIBI U TUAPOKCUIBI.

Kucnoter. CocraB. Kmaccudpukanms. Homenknarypa. ®Puzmdeckne M XHMHUUYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN Psifi METAJIJIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. dusudeckne cBoMCTBa cojieid. PacTBopuMOCTh
coJielt B BoJie. XUMHUECKHUE CBOMCTBA coseil. CiocoObl noydenus cosieil. [Ipumenenue coneil.

I'enernueckas CBsA3b MEX/y OCHOBHBIMU KJIacCaMU HEOPTraHUYECKUX COETUHEHUM.

Paznen 2. [lepuoanyeckuii 3aK0H U NMepUOAUYECKAsi CHCTeMa XUMHU4YeCcKuX jemMeHToB /I. U.
MenneneeBa. CTpoenune aToma

[lepBoHauanbHble TOMBITKU KiIacCU(PUKAIIMM XUMUYECKUX 31eMeHTOB. lloHatue o rpymmax
CXOJHBIX 1eMEHTOB. EcTecTBeHHbIE ceMelCTBa 1IEJI0UYHBIX METAJIJIOB U rajloreHoB. biiaropoiHbie ra3sl.

[Tepuonnueckuii 3akon . . MenneneeBa. llepnoanyeckas cucteMa Kak €CTECTBEHHO-Hay4HAs
KJacCUpUKalusi XUMHUYECKUX 3IeMeHTOB. TabmuuyHas Qopma mnpencraBieHus KilaccuUKaluu
XUMHUYECKUX 371eMeHToB. CTpykTypa Tabmunsl «llepuoauueckas cuctema xumuueckux 3nemeHTos /1. 1.
MenneneeBa» (kopotkass ¢opma): A- u b-rpynmei, nepuoasl. dusznyeckuit CMBICI TOPSIKOBOTO
3JIEMEHTa, HOMEpa IeproJia, HoMepa rpynisbl (AJ1s 3IEMEHTOB A-IpyIi).

CrpoeHue atoma: siIpo U 3J1eKTpoHHas 000s104yka. CocTaB aTOMHBIX SA€p: MPOTOHBI U HEUTPOHBI.
W3otonbl. 3apsj aTOMHOTO $[pa, MaccOBO€ YHUCIO, OTHOCHTEIbHAas aToMHas Macca. CoBpeMmeHHas
(bopMyIUPOBKA NOHITUS «XUMUYECKUI DJIEMEHTY.

DnexTpoHHas 000JI0UKa aToMma: MOHSITHE 00 PHEPreTUYECKOM YpPOBHE (DJIEKTPOHHOM CJOE), €ro
€MKOCTH. 3allOJIHEHHUE D3JIEKTPOHHBIX CJIOEB Yy aTOMOB 3JIEMEHTOB IEPBOIrO—TPETHEr0 IMEPHOIOB.
CoBpemeHHast popMyIHpPOBKA MEPUOIUIECKOTO 3aKOHA.

3HaueHue nepuoauyeckoro 3akona. Hayunsle poctmxenus . M. MenneneeBa: ucnpaBieHHe
OTHOCHUTEJIbHBIX aTOMHBIX Macc, PEJCKa3aHNe CYIIECTBOBAHNS HEOTKPBITHIX 3JIEMEHTOB, IEPECTaHOBKU
XUMUYECKUX JIEMEHTOB B ieproauyecko cucreme. JXXKususb u nesrensHocts . . Menneneesa.

Paznen 3. Ctpoenue BeuecTBa. XuMHYECKas CBA3b

DNEeKTPOOTPULIATENBHOCTh XMUMHUYECKUX JJIEMEHTOB. (OCHOBHBIE BHJAbl XHUMHYECKOH CBSI3U:
KOBaJICHTHasl HENOoJIsipHasi, KOBAJEHTHAas IMOJIApHAsi, HOHHAas. BaJeHTHOCTh 3JIEMEHTOB B CBETE
aneKTpoHHOU Teopuu. Ctenenb okuciaenus. [IpaBuna onpenenenus CTeneH! OKUCICHHS 3JIEMEHTOB

9 kiacce

Pa3nes 1. MHoroo0pa3ue XuMu4eCKHX peakiui

Knaccudukanuss XuMUIeCKUX peaklnii: Peakiui COCIUHECHHUS, PA3JI0KEHU, 3aMeleHns, OOMeHa.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiinu. OKHUCINUTENTh, BOCCTAHOBUTEINbD, MPOLIECCH OKUCIICHUS U
BoccTtaHoBJNieHUs. COCTaBJICHHE YpPaBHEHUU OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMI C MOMOIIIBIO
METO/Ia JIEKTPOHHOTO OaliaHca.

TemnnoBeie 3pGHEKThl XUMHUUECKHX PEAKIH. DK30TEPMUUYECKUE M DHIOTEPMHUYECKHE PEAKIIUH.
TepMmoxumuueckue ypaBHeHUs. Pacy€Tbl MO TEPMOXUMHUYECKHM YPABHEHHUSIM.

Ckopocts XuUMHYECKUX peaknuii. dakTopbl, BIMSIONME HA CKOPOCTh XHUMHUYECKUX PEAKIIUM.
[TepBoHayanbHOE MPEACTABICHUE O KaTaJu3eE.

Oo6patumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHHU.

XUMHUYECKUE PEAKIMH B BOJAHBIX PACTBOPaX. DJIEKTPOJUTHI U HEEeKTpouThl. Monsl. Katnonsr u
aHUOHBL. [ uopammuas meopus pacmeopos. DINEKTPOTUTHIECKAsT JAUCCOIHAIUS KUCIOT, OCHOBAHUM U
coJsieir. Cnabbie M cUITbHBIE 3TEKTPoIHThl. CTeneHsb aucconuanuy. Peakiuym noHHOTO oOMeHa. Y clioBuUs
TEUEHUs peaKIuid HOHHOTO OOMEHa J0 KOHIA. XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKNX COCIMHECHWM B CBETE MPEJACTaBICHUNW 00 JICKTPOJUTUYECKONW UCCOIUAIUN U
OKHCITUTEIbHO-BOCCTAHOBUTEINLHBIX peakuusix. [lonsamue o euopoause coneu.

Paznen 2. Muoroo6pa3sue BeliecTB

Hemeramnbl. T'anorensl. IlosioxkeHWe B NEPUOIUYECKON CHUCTEME XHUMHUYECKUX DSJIEMEHTOB,
cTpoeHHe uX aroMoB. Haxoxnenuwe B mnpupone. Pu3nMUeCKMe M XUMHUYECKHE CBOKCTBA TAJIOTCHOB.
CpaBHHTEIIbHAS XapaKTePUCTHKA TaloreHoB. [lomyuenre u npuMeHenne rajoreHoB. Xiop. dusnyeckue
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U XUMHUYECKHe cBoiicTBa xiopa. [Ipumenenne xmopa. XitopoBomopon. Pusnyueckue CBOMCTBA.
[Tonyuenue. ConsHas kuciaora u e€ cosu. KauecTBeHHas peakius Ha XJOpUI-UOHBL. Pacno3HaBaHue
XJIOPUAOB, OPOMUIOB, HOJIUIOB.

Kucnopon u cepa. [lonoxxenue B nepruoguueckoi cucteMe XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX
atomoB. Cepa. AmtoTponusi cepbl. @u3nyeckue U XuUMHUeckue cBoiicTBa. HaxoxxneHue B mpupoe.
[Ipumenenue cepsl. CepoBogopon. CepoBogopoaHast kuciota u e€ conu. KauecTBeHHas peakius Ha
cynbua-uonsl. Oxcua cepbl (IV). @usznueckne m xumudeckue cpoiictBa. [Ipumenenne. CepHucras
kuciora u e€ conu. KauectBennas peaknusi Ha cynabdut-uonsl. Oxcupn cepol (VI). CepHas kuciora.
XuMHYecKue cBoiicTBa pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM cepHOl kucioThl. KauecTBeHHas peakius
Ha cyab(arnoHpl. XHMMHUYECKHE pEeaKluu, JeKallle B OCHOBE IIOJYYEHMsS] CEpHOM KHUCIOTHI B
IIPOMBILIIEHHOCTH. [I[pMeHeHre CepHOM KUCIIOTBHI.

AzoT u docdop. IlonoxeHne B NepuoIUIECKON CUCTEME XUMHUUYECKUX AJIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, U3nYecKre U XMMUYECKHE CBOWCTBA, NOJyuyeHUE U IpuMeHeHue. KpyroBopor azora B
npuposae. Ammuak. @u3nyeckue U XUMUYECKHE CBOMCTBA aMMHUaka, mojydeHue, npumeHenue. Comau
aMMOHUA. A30THasi KAcIoTa M €€ cBoicTBA. OKHUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHI. [lomyuenne
a30THOM KHUCJIOTHI B JIabopaTOpuu. XUMUYECKUE PEAKIMH, JIEKAUIME B OCHOBE IMOJYYEHUS a30THOM
KHUCIIOTHl B NpPOMBIIUIEHHOCTH. [IpumeHeHue a30THOM KHCIOTHL. CoyiM a30THOW KHUCIOTBI M HX
MIPUMEHEHHE. A30THBIC yI0OpEHUS.

®dochop. Amnorponus ¢ocdopa. dDusmveckue u Xumudeckue cBoincTBa (ochopa. Oxcun
dbocdhopa(V). Dochopnas kucnota u €€ comn. DocopHbie yT10OpeHus.

VYrnepon u kpeMuuil. [lonoxeHrne B NEPUOINYECKON CUCTEME XUMHUYECKHUX JJIEMEHTOB, CTPOCHUE
UX aroMoB. Yriaepod. Asorponus yriepona. dusznyeckne M XUMHUYECKHE CBOWCTBA YIJIEpOAA.
Ancopbuusi. YrapHblif ras, cBoiicTBa M (U3MOJOTHYECKOE NEHCTBUE HA OpPraHu3M. YTJEKUCIBIA Tras.
VYronbHas kucinoTta u e€ conu. KauectBeHHast peakuusi Ha KapOoHAT-HOHBI. KpyroBopoT yriepona B
npupoje. OpraHudeckre CoeAMHEHUs yriiepoa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuueas kucnota u e€ conmu. Cmexno. Llemenm.

Mertannsl. [lonoxxeHnne MeTamioB B MEPUOJUUECKONH CUCTEME XUMHUYECKUX AJIEMEHTOB, CTPOEHUE
uX aTtoMoB. Mertaminyeckass cBA3b. PHU3NUECKHME CBOMCTBA METAJUIOB. Psiji aKTHBHOCTH METaLIOB
(2TEKTPOXUMUYECKUN PAJT HATPSHKEHUM METAJUIOB). XUMHYECKHE CBOMCTBA MeTauioB. O01ue crmocoosl
nostyueHus: MetaioB. CriaBbl METAJLIOB.

Hlenouynsie Metasibl. [losokeHue MeN0uYHbIX METAIJIOB B IEPUOIUUYECKON CUCTEME, CTPOEHUE UX
atomoB. Haxoxxnenue B mnpupoae. dusnyeckue M XMMHUYECKHME CBOMCTBA MIENOYHBIX METAJIOB.
[IpumeHeHue meI0YHbIX METAIIIIOB U UX COEAUHEHHUM.

[lenoyHo3emenbHble MeTauIbl. lloJOXKeHue IeT0YHO3EMENbHBIX METANIOB B IMEPHOJUYECKON
CUCTEME, CTpoeHHMe HMX aroMoB. Haxoxkaenume B mnpupoge. MarHmid W Kanblui, WX Ba)KHEMIIHE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunnil. [lonoxeHue amOMUHHS B TNEPUOJMYECKOM CHCTEME, CTPOEHHUE €ro aroma.
Haxoxnenue B npupone. Pu3nyeckre U XUMUYECKUE CBOKMCTBA AIFOMHUHMSA. [IpuMeHeHne amoMuHus.
AMpOTEpHOCTH OKCHJIA U TUAPOKCUA ATTFOMUHUSL.

Keneszo. Ilonoxenue xeneza B NEPUOJAUYECKON CHUCTEME, CTPOEHUE €ro aroma. HaxoxxaeHue B
npupoae. PU3MYECKME U XMMUYECKUE CBOMCTBA keje3a. BaxkHelme cOeNMHEHUs Kene3a: OKCHUIIBI,
rugpokcnsl u commn xenesa(ll) u xenesa(IlT). KauecTBennsie peakimu Ha nonst Fe’ ™ u Fe’™.

Paznen 3. KpaTkuii 0030p BaskHeHIIMX OPpraHu4ecKuX BellecTB

[Ipeamer opranmyeckod xumuu. Heopranmdeckne M OpPraHMYECKHE COCIMHEHHs. YTIJIEpoa —
OCHOBA *U3HU Ha 3emie. OcoOOEHHOCTH CTPOEHUS aTOMa YIiiepo/ia B OpraHMYECKUX COECAUHEHUSIX.

VYrneBogoponsl. IlpenenbHbie (HACHIIIEHHBIE) YIVIEBOAOPOABI. MeTaH, 5TaH, NponmaH —
MpOCTENIINE MPEACTABUTENN MPEAEIbHBIX YIriIeBO0poa0B. CTPYKTYpHBIE (OPMYJbl YIIIEBOJOPOJIOB.
['omonornueckuil psa NpeneiabHbIX YriIeBoAopoaoB. ['omonorn. dusndyeckue U XMUMHYECKHE CBONCTBA
IpesenbHbIX YIiIeBo0poaoB. Peakuuu ropenus u 3aMmenieHus. HaxoxaeHue B npupoje npeneinbHbIX
yri1eBo10po1oB. IIpumenenue merana.

Hemnpenenbapie  (HEHACHIMICHHBIE)  YIIAEBOJAOPOIBI.  OJTUJICHOBBIM  Psii  HEMPEACIbHBIX
yraeBoAopooB. OTuieH. dusnueckue M XUMHUYECKHE CBOWMCTBa 3TuUiieHa. Peakuus mpucoeauHEHus.
KauecTBennsbie peakuuu Ha stuieH. Peakuus nonumepusanuu. [lomuatuiieH. [Ilpumenenne sTuiieHa.

AUETWIEHOBBIM  psifi HENpeAeiabHBbIX YIIEeBOJAOpoJoB. AnerwieH. CBolcTBa alleTUJICHA.
[IpuMeHeHue aneTuiIeHa.



[IpousBoaubie yraeBomopoaoB. Kparkuii 0030p OpraHWYecKMX COCIUHEHUN: OJHOATOMHBIC
CHUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHbIE CIIUPTHI (ITHIJIEHTJIMKOJIb, TIMIEPHUH), KAPOOHOBBIE KUCIOTHI
(MypaBbMHasl, YKCyCHas), CIJIOKHbIE 3(UpPBI, JKUPBL, YIrJIeBOAbl (TJIIOKO3a, caxapo3a, Kpaxmad,
LIEJUTIOJI03a), aMUHOKHUCIIOTHI, Oenku. Pois 6eTKOB B opraHusmMe.

[TonsiTie O BBICOKOMOJIEKYNIApHBIX BeuiecTBax. CTpyKTypa MOJHMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTENeHb NoauMepu3anuuu. [lonustusien, noiunponusieH, NoJUBUHUIXIOPU.
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TemaTn4veckoe IJIAHUPOBAHHUE, B TOM YHUCJIC C YI€TOM paﬁoqel?'l nporpaMmasl BOCIIUTAHUSA
C YKa3aHUEM KOJHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaxK10il TeMbl

8 ku1acc (68 yacoB)

HasBanue tem

OcHoBHOe coepkaHue
1o pasjejaM M TeMaM padoyeii MporpaMMaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeAITeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

Pa3nen 1. OcHOBHbBIE NOHATHSI XMMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX npeAcTaBiaeHuii) (51 gac)

IIpeamer xumun.

MGTOZII)I IIO3HAHUA B XUMUU.

YucTele BEECTBA U CMECH.
Ou4ncTKa BELIECTB.

du3nueckre 1 XUMHUUECKHE

SIBJICHUS. X MMHUYECKHE peaKknuu.

1. ITpeamer xumun. XuMusl KaK 4aCTh €CTECTBO3HAHMUSI.
BemecTBa u ux cBoiicTBa.

2. MeTo/1pl MO3HAHUS B XUMUH.

3. lIpakTnyeckas padora 1. [Ipuémel 6e3omacHoi paboThI C
obopynoBanueM U BemecTBamMu. CTpoeHUE TIaMEHHU.

4. Yucteie BemectBa U cMecH. CriocoObl OUMCTKU BEILIECTB:
OoTCTanBaHue, GUIBTPOBAHKE, BHITAPUBAHUE,
KPUCTAJUTU3ALIUSL, TUCTUIUISIIHS.

5. IllpakTuyeckasi padora 2. OuucTka 3arps3HEHHOM
ITIOBAPEHHOM COJIN.

6. Ou3nYecKre U XUMUYECKUE SBJICHUS. XUMHUECKIE
peakiuu.

JemouncTpanun. O3HaKOMIICHUE C TA00OPATOPHBIM
obopynoBaHueM; TPUEMBI 0€30TTaCHOM PabOTHI C HUM.
CrocoObl OYMCTKHU BEIIECTB: KPUCTAITU3ALINS, TUCTUIUISALIMSL.
HarpeBanue caxapa. HarpeBanue napaguna. ['operue
napauHa. B3anmoaelicTBie pacTBOpOB: KapOOHATa HATPUS
COJISIHOM KHCIOTHI, cynbdara meau (II) u runpokcua
Hatpus. B3auMoencTBre CBEXKEOCAKAEHHOTO TUIPOKCHIA
Menu (I)c pacTBOpOM TIIFOKO3BI PU OOBIYHBIX YCIOBUSIX U
MIPU HAarpEeBaHUU.

JlabopaTopHble onbIThHI. PaccMOTpeHME BEIIECTB C
paznmuyHbIMU GU3NUYECKUMU cBOMcTBaMHU. Pa3nenenue cmecu
¢ IoMOIIIbI0 MaruuTa. [IpuMepsr PU3NUECKUX U XUMUYECKUX
SIBJICHUH.

Pa3znuyarh npeaMeTsl H3y4eHMs €CTECTBEHHBIX HayK.
HaOmromaTe cBOMCTBA BELIECTB U UX U3MEHEHUS B XOJIE
XUMHUYECKUX PEAKIUH.

Y4UTBCS MPOBOJAUTH XUMUYECKUAN SKCIIEPUMEHT.
CoOlmoaTh MpaBUiia TEXHUKH O€30MTaCHOCTH.
Oxa3bIBaTh MEPBYIO MOMOIb IIPU OTPABIEHUSX, OKOTax
U TpaBMax, CBSI3aHHBIX C PEaKTHBAMU U JIaOOPATOPHBIM
obopynoBaHuEM.

3HaKOMUTHCS € Ja00PaTOPHBIM 000PYIOBaHUEM.
N3y4ath cTpoeHUE TIaMEHH, BbIJIBUrasi TUIIOTE3bI U
IIPOBEPSIS UX SKCIIEPUMEHTAIBHO.

Pa3znnyarh NOHATHS «YHCTOE BEILIECTBO» U «CMECH
BELIECTB.

YMeTh pa3iensTh CMECH METOJIJaMU OTCTauBaHUs,
(GWIBTPOBAHMS 1 BBITIAPHBAHUSI.

Paznuyarh Qusnyeckue U XUMHUECKUE SBJICHUS.
Omnpenenars NpU3HAKU XUMHUYECKUX PEaKLUi.
@uKcupoBaTh B TETPAAH HAOII01aeMble IPU3HAKU
XUMHAYECKUX pPeaKInil

HepBOHa‘IaJ'H)HI)IC XUMHNYCCKHUEC

7. ATOMBI, MOJIEKYJIbl U HOHBI.

Paznuuate NOHATHSA «aTOM», «KMOJIEKYJIa», «XUMUYECKUN
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

MMOHSATHSL.
ATOMBI, MOJIEKYJIBI.

[IpocThie U CIOKHBIE BEHIECTRA.
XUMHYECKHI deMeHT. MeTalutel U
HEMETAJLIBL.

3HaKH XUMHYECKHX DJIEMEHTOB.
3aKOH MNOCTOSHCTBA COCTaBa
BEIIECTB.

Xumuueckue GopMyJIbl.

MaccoBas g0 XUMHYECKOTI0
DJIEMCHTA B COCIMHCHUM.

8. BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYIIIPHOTO CTPOECHHUS.

Kpucrannnueckue pemerku.

9. IlpocThie U CIOKHBIE BEUIECTBA. XUMUUYECKHUE DJIEMEHTHI.
MeTaisl 1 HEMETaJIJIbI.

10. SI3bIK XMMHH. 3HAKA XUMHUYECKHX DJIEMEHTOB.
OrtHocHTeNIbHAsS aTOMHAs Macca.

11. 3aK0H ITOCTOSIHCTBA COCTAaBa BEIIECTB.

12. Xumunueckue popmynbl. OTHOCUTENbHAS MOJIEKYJIIpHAs
macca. KauecTBeHHBIN M KOJTWYECTBEHHBIM COCTaB BEIECTBA.
13. MaccoBast 701 XUMHYCCKOTO JIEMEHTa B COCIMHCHUU

IEMEHT», KMOHY, «AJIEMEHTAaPHBIC YAaCTULIBI».
Pasnuuyare noHATHS «BeElIECTBA MOJIEKYJIIPHOTO
CTPOCHHUS» U «BEIIECTBA HEMOJIEKYISIPHOTO CTPOCHUSI.
@OopMyJIMpPOBATH ONIPEACICHNE TOHATHS
«KPUCTAJUTUNYECKUE PEIIETKU.

OOBSCHATH 3aBHCUMOCTH CBOMCTB BEI[ECTBA OT THIIA €TO
KPUCTAJUIMYECKOUN PEIIETKHU.

Omnpenensarb OTHOCUTENbHYIO aTOMHYIO Maccy
3JIEMEHTOB U BAJIECHTHOCTb JIEMEHTOB B OMHAPHBIX
COCIMHECHUSX.

Ornpenensatb cOCTaB MPOCTEUIINX COSTUHEHHM 110 UX
XUMHUYECKUM (popMyIiaM.

BaneHTHOCTE XMMUYECKHX
9JICMCHTOB

3aKoH COXpaHEHUs MacChl
BellecTB. XUMHUYECKUE YPABHECHHUS.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Krnaccudukarus XuMHYECKUX
peaKuuii: COeAMHEHHUS,
pa3IoKeHus, 3aMEIICHHUS.

14. BajieHTHOCTh XUMHYECKHUX 31eMeHTOB. OnpesesieHue
BaJCHTHOCTH 3JIEMEHTOB 1O (hopMyitaM OHMHAPHBIX
COCIMHECHUM.

15. CocraBnenne xumudeckux Gopmys OMHapHBIX
COCIMHEHUH 110 BAJICHTHOCTH.

16. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

17. 3akoH coXpaHEHUsI MaCcChl BEIIECTB.

18. Xummnueckue ypaBHEHUS.

19. Tumnbl XuMHUYECKUX PEAKIUH.

20. Konmponvnas paboma no meme «llepeonauanvruie
Xumuyeckue NOHAMUL).

JdeMoncTpauuu. [Ipumeps! MPOCTHIX U CIIOKHBIX BELIECTB B
pa3HbIX arperatHbix cocrosinusx. [llapocrep:xHeBble MoaeN
MOJIEKYJI METaHa, aMMHaKa, BOJIbl, XJIOPOBOJIOPOAA, OKCH/IA
yraepoaa(IV).Mozaenu kpucTauiMuecKux peméToK pasHoro
tumna. OnbIThl, HOATBEPKIAIOLINE 3aKOH COXPaHEHHS MacChl
BELIECTB.

JlabopaTopHble onbIThl. O3HaAKOMIIEHHE ¢ 00pa3liaMu
MPOCTHIX (METAJTBI M HEMETAJUIbI) U CIIOKHBIX BEIIECTB,

CocraBnsaTh (popMyIibl OMHAPHBIX COETUHEHHH 110
W3BECTHOM BaJICHTHOCTH 3JIEMEHTOB.

N300paxaTh npocTenine XUMUIECKHE PEaKIUH C
MTOMOIIBIO XMMUYECKUX YPABHEHUM

Paznuyate moHATHS «MHACKC» H«KOIDHUITHEHTY;
«CXeMa XMMUYECKOW peakium» U «ypaBHEHHE
XUMHUYECKON PEAKLIUN».

PaccuuThIBaTh OTHOCUTENIBHYIO MOJIEKYIISIPHYIO Maccy
o (opmynaM BEIIEeCTB.

PaccuuThIBaTh MaccoBYIO /10JIF0 XUMUYECKOTO 3JIEMEHTA
B COE/IMHEHUHU.

YcranaBiMBaTh mpocTeniine GopMyIibl BEIECTB 10
MacCOBBIM JIOJISIM 2JIEMEHTOB.

[Tonb3oBarbest nHOPMaLIMEN U3 JPYTUX UCTOYHHUKOB
JUI MOATOTOBKH KPATKUX COOOIIEHUIA.

I'oTOBUTH Mpe3eHTaLH 110 TEME
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

IIpocreitmme pacy€Tsl 1O
XUMHUYECKUM (popMysiam.

MHHEPAJIOB U TOPHBIX NOPOJ. Pa3noxeHne 0CHOBHOTO
kapOonara menu(1l). Peakius 3amenieHrs MeIn JKeIe30M.
PacuérHble 3aga4yu. BeunciaeHne OTHOCHUTEIILHOM
MOJIEKYJISIPHOM Macchl BemiecTsa o hopmyie.
Brrunciaenne MaccoBO IOJIM 3JIEMEHTa B XUMUUECKOM
COCIMHEHUH. Y CTaHOBJIEHHE MTpOCTeniei GopMyIsl
BEIIIECTBA 110 MACCOBLIM JIOJISIM DJIEMEHTOB

Kucnopon.

Bosnyx u ero cocras.

21. Kucnopon, ero obmias xapakrepuctuka. [lonyuenue
KHciopoaa. Pu3ndecKue CBOMCTBA KUCIOPOa.

22. XuMH4€eCKHE CBOMCTBA U IPUMEHEHHUE KHCIOPO/a.
Oxkcunpl. KpyroBopot kuciopoaa B Ipupo/Ie.

23. IlpakTuyeckas padora 3. [lonyueHue u cBoiicTBa
KHCIIOpO/1a.

24. O30H. AIOTPONHS KUCTIOPOa.

25. Bo3ayx u ero coctaB. 3amura aTMOC(EepHOro U BO3IyXa
OT 3arps3HEHUI.

HemoncTpaunu. duznueckrue U XMMUYECKHE CBOMCTBA
kucaopoa. ITomyyenue u cobnpanue Kuciopoa METOA0M
BBITECHEHHSI BO3/[yXa M METO/IOM BBHITECHEHUS BOIBI.
VYcnoBusi BOSHUKHOBEHHS U TIPEKPALICHUS TOPEHUSI.
[Tonyuenue o3ona. OnpeneneHne cocraBa Bo3Iyxa.
JlabopaTopHblie onbIThl. O3HaKOMIIEHHE C 00pa3zLaMu
OKCH/JIOB.

HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.
Habnronate ¢pu3nveckre 1 XUMHUECKUE MTPEBPAIICHUS
M3Yy4aeMbIX BELIECTB.

Pacrio3HaBaTh ONBITHBIM YTEM KUCIOPO/.

OnwuchIBaTh XUMUYECKHUE PEAKIIUHU, HAOII0aeMbIe B XO/I€
JIEMOHCTPALIMIOHHOTO U J1a00PaTOPHOT0 3KCIEPUMEHTA.
JlenaThb BBIBOJIBI U3 PE3YJIbTATOB MPOBEAEHHBIX
XUMHUYECKUX OIIBITOB.

VY4acTBOBATH B COBMECTHOM OOCYXJEHUH PE3yJIbTaTOB
OTIBITOB.

Oxa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUSX, OKOTax
U TpaBMax, CBSI3aHHBIX C pEaKTHBAMHU U JIa0OpATOPHBIM
obopynoBaHuEM.

CocraBnarb GOpMyIbl OKCUIOB IO U3BECTHOM
BAJICHTHOCTH 3JIEMEHTOB.

3anuchIBaTh NPOCTENIINE YPABHEHHSI XUMUYECKUX
peaKuui.

[Tonb3oBarbest nHGOPMaLIMEN U3 JPYTUX UCTOYHUKOB
JUI MOATOTOBKH KPATKUX COOOIIEHUIA.

I'oToBUTH Ipe3eHTAMU 110 TEME.

Bonopon.

26. Bonopo, ero o0riasi XapakTepuCTUKa U HAX0XJICHHUE B
npupoze. [lonydenue Bogopoaa u ero pu3nuecKue CBOMCTBA.
Mepsl 6e30MmacHOCTH TTPH pabOTE C BOJIOPOIOM.

HccnenoBaTh CBOMCTBA N3y4aeMbIX BEIIECTB.
Habnronate ¢pu3nveckre 1 XUMHUYECKHE MTPEBPAIICHUS
M3Yy4aeMbIX BELIECTB.
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

27. XuMH4YeCKHE CBOMCTBA BOJOPO/Ia U €T0 MPUMEHEHHUE.
28. IlpakTuyeckas padora 4. [losyuenue Bogopoaa u
HCCIIE0BAHUE €TI0 CBOMCTB.

JdemoncTpauun. ITonyuenne Bonopoa B anmnapare Kurmra,
IIpOBEpKa BOAOPOJIa HA YUCTOTY, TOPEHHE BOJOPOa Ha
BO3/yX€ U B KUCIIOpOJie, cCOOMpaHue BOJAOPOaa METOIOM
BBITECHEHMSI BO3/1yXa U BOJIBI.

JlabopaTopHble onbIThl. B3anmoelicTBue Bo10pojia ¢
okcusom meau(Il).

OnwuchIBaTh XUMUYECKHE PEAKIIUH, HAOIIOAaeMBbIE B XO/1€
JIEMOHCTPALIMOHHOTO U J1a0OpaTOPHOrO 3KCIIEPUMEHTA.
Pacrio3HaBaTh ONBITHBIM ITyTEM BOJOPO/I.

CoOmoiaTh MpaBHiia TEXHUKU OE30TTACHOCTH.

JlenaThb BBIBOJIBI U3 PE3YJIbTATOB MPOBEAEHHBIX
XUMHUYECKUX OIIBITOB.

VY4acTBOBAaTH B COBMECTHOM OOCYXJEHUH PE3yJIbTaTOB
OTIBITOB.

3anuchIBaTh NPOCTENIINE YPABHEHHSI XUMUYECKUX
peaKuui.

[Tonb3oBarbest nHGOPMaLIMEN U3 JPYTUX UCTOYHHUKOB
JUI TOATOTOBKH KPATKUX COOOIIEHUIA.

I'oToBUTH Ipe3eHTALMH 110 TEME.

Bopa. PactBopsl.

29. Bona. MeTo bl onipe/iesieHrsi CocTaBa BOJIbl — aHAIHU3 U
cunTe3. Bosa B npupojie 1 criocoOsl €€ 0UnCTKU. Adpanus
BOJIBI.

30. dusnueckue U XUMHUYECKUE CBOMCTBa BobI IlpuMenenne
BOJIBI.

31. Boga — pactBopurens. PactBopsl. Hackiennsie u
HEHaCBILIEHHbIE PACTBOPHI. PaCTBOPUMOCTD BEIIECTB B BOJIE.
32. MaccoBas 710Ji1 pacCTBOPEHHOTO BEIIECTBA.

33. IlpakTuyeckasi padora S. [IpuroroieHue pacTBOpoB
COJIEH € OIIPEEIEHHON MaCCOBOM JI0JIEW pacTBOPEHHOTO
BEIIECTBA.

34. IloBTopenue u o6o0enne no reMaM «Kucmopony,
«Bonopon», «Bona. PactBopsD».

35. Konmponsvnasn paboma no memam «Kucinopooy,
«Booopoo», «Booa. Pacmeopui.

JdemoncTpanuu. Ananu3 Bosl. CHHTE3 BOJIBI.
B3anmoneiicTBue BOJbI C HATPUEM, KAJIBIIUEM, MATHUEM,
OKCHJIOM KaJbIus, okcugoM yriepoaa(IV), okcuaom

HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.
Habnronate ¢pu3nveckre 1 XUMHUYECKHE MTPEBPAIICHUS
M3Yy4aeMbIX BELIECTB.

OnuceiBaTh XMMMUYECKUE PEAKIIMH, HAOJII0JaEMBbIE B X0J1€
JIEMOHCTPALIMOHHOTO U J1a0OpaTOPHOTO 3KCIIEPUMEHTA.
JlenaThb BBIBOJIBI U3 PE3YJIbTATOB MPOBEAEHHBIX
XMUMHUYECKUX OIIBITOB.

VY4acTBOBAaTH B COBMECTHOM OOCYXJEHUH PE3yJIbTaTOB
OTIBITOB.

3anuchIBaTh NPOCTENIINE YPABHEHHSI XUMUYECKUX
peaKuui.

BrranciisiTe MaccoByro J0JIF0 PAaCTBOPEHHOTO BEILIECTBA B
pacTBope, Maccy pacTBOPEHHOTO BEILIECTBA U BOJIBI JUIS
IIPUTOTOBJIEHUS PACTBOPA ONPEEIEHHON KOHIIEHTPALIUH.
I'oToBUTH pacTBOPHI € OIPENEIEHHON MAaCCOBOU 10JIEH
PacTBOPEHHOTO BELIECTBA.
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

docdopa(V) 1 ucpITaHUE MTOTYICHHBIX PACTBOPOB
WHIUKATOPOM.

Pacuérnbie 3agaun. Haxoxaenue MacCoBOM J0JIH
pacTBOPEHHOTO BEMIECTBA B pACTBOPE. BhrunciaeHrne Maccel
paCTBOpéHHOI‘O BCIICCTBA U BOABI JJId TPUTOTOBJICHUA
pacTBopa ONpeIeaEHHON KOHIEHTPALINH.

KonmuecTBeHHbBIC OTHOIIICHUS B
XUMHUH.

KomnuectBo Bemectsa. Moub.

MousipHast Macca U MOJISIPHBIN
00BEM.

IIpocreitmme pacy€Tsl 1O
XMUMHUYECKUM YPaBHEHUSM.

36. Monb — equHUIA KOJIMYECTBa BeulecTBa. MousipHast
Macca.

37. BelunciaeHust 10 XUMUYECKUM YPaBHEHHUSIM.

38. 3akoH ABoraapo. MossipHblif 00bEM Ira30B.

39. OTHOCHUTENBHAS MIJIOTHOCTD T'a30B.

40. O6bEMHBIE OTHOLIEHUS Ia30B MIPU XUMHUECKHUX
peaxiusx.

JdemoncTpaunu. XuMHYECKHUE COCIMHEHUS KOJMYECTBOM
BelecTsa 1 MoJb.

Pacuérnble 3agaun. BerunciieHUs ¢ MCIOJIb30BAaHUEM
MOHATHH «Maccay, «KOJIMYECTBO BEILIECTBA», «MOJIIPHASI
Maccay, «MOJISIpHBIN 00béM». OOBEMHBIC OTHOTICHUS T'a30B
MPU XUMHYECKUX PEAKIIHSIX.

Hcnonp30BaTh BHYTPU- U MEKIIPEIMETHBIE CBSA3H.
PaccunTbiBaTh MOJISIPHYIO MacCy BEILECTBA,
OTHOCHUTEJIbHYIO TUIOTHOCTB I'a30B.

Bbraucnare 1o XuMu4eckuM GopMyliaM U XUMHYECKHM
YpaBHCHUAM MaACCy, KOJIMYECTBO BCIICCTBA, MOJISIpHLIfI
00BEM 1O M3BECTHON Macce, MOJIIPHOMY 00BEMY,
KOJIMYCCTBY OJHOI'O M3 BCTYMAIOIIHUX HUJIN
IIOJIy4arOUIUXCA B PEaKLUHU BEIIECTB.

Boruncnsate 00bEMHBIE OTHOIIEHUS [a30B MpU
XUMHUYCCKHUX PCAKIHAX.

Hcnonp30Bath NpuMepsl pelIeHUs TUIIOBBIX 3a/1a4,
3aJa4YHUKHU C HpI/IBeZ[éHHI)IMI/I B HUX aJITOPUTMaMH
pellIeHus 3a1a4.

OCHOBHBIE KJIACChl HEPraHUYECKUX
COEIMHEHUI.

Oxcuisl.

OcHoBaHus.
CBoMCcTBa OCHOBaHUH.
AMOOTEPHOCTD.

CBolicTBa KHUCIIOT.
KuciotHo-0CHOBHBIE UHIUKATOPHI:

41. Oxcuppl: K1accu(pukaius, HOMEHKJIATypa ,CBOMCTRA,
MIOJIy4Y€HUE, IPUMEHEHHE.

42. T'uppokcuapl. OCHOBaHUS: KITaCCUPHUKAIIHS,
HOMEHKJIATypa, IOJyUYEeHHE.

43. Xummnueckue cBoicTBa ocHoBaHuUil. Okpacka
WHJIMKAaTOPOB B LIEJIIOYHON U HEUTPaAJIbHOU cpenax. Peakuus
HelTpanu3auud. [Ipumenenrne ocHOBaHUM.

44. AmdoTepHbIC OKCUIBI U TUIPOKCH/IBI.

45. Kucnotsl. Cocras. Knaccudukanus. Homenknarypa.
[Tony4yenue Kucor.

46. XvMHYeCKUE CBONCTBA KHUCIIOT.

HccnenoBaTh CBOMCTBA N3y4aeMbIX BEIIECTB.
Habnronate ¢pu3nveckre 1 XUMHUYECKUE MTPEBPAIICHUS
M3Yy4aeMbIX BELIECTB.

OnwuchIBaTh XUMUYECKHE PEAKIIUH, HAOIIOAaEMBbIE B X0O/1€
JIEMOHCTPALIMOHHOTO U J1a00paTOPHOrO 3KCIIEPUMEHTA.
JlenaThb BBIBOJIbI U3 PE3YJIbTATOB MPOBEAEHHBIX
XMUMHUYECKUX OIIBITOB.

VY4acTBOBATH B COBMECTHOM OOCYXJEHUH PE3yJIbTaTOB
OTIBITOB.

KnaccugummpoBaTs n3ydaeMmble BEIIECTBA [0 COCTaBY U
CBOWCTBAM.
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

(deHon-(prarenH, METHIOBBIN
OPAHKEBBIH, JTAKMYC.
Conu.

47. Conu: cocTaB, KilacCUpUKAIMsI, HOMEHKIIATypa, CIIOCOOBI
MOJTyYEHHUSI.

48. CpoiicTBa cojeil.

49. I'enernyeckast CBSI3b MEX/1y OCHOBHBIMHU KJIaCCaMH
HEOPraHUYECKHUX COEIUHEHMM.

50. IIpakTuyeckas padora 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxkHenme Kiaccol
HEOPraHUYECKUX COCAUHEHUIN.

51. Konmponsnas pavoma no meme «OcrogHule Knaccol
HeOpP2aHUuYecKux coOeOUHeHuil).

Jemoncrpanuu. O6pasisl OKCHIOB, KUCIOT, OCHOBAHUHN U
coJsieit. Helitpanuzanus meénoym KUCIOTOU B IPUCYTCTBUU
MHAMKATOpA.

JlabopaTopHble onbIThbl. ONBITHI, OITBEPKIAIOIITNE
XMUMHMUYECKHE CBOMCTBA OKCHUJIOB, KUCJIOT, OCHOBAHUH,
aM(OTEPHBIX THAPOKCHJIOB U COJIEH.

CocTaBmsTh GOPMYIIBI OKCHIOB, KHCIIOT, OCHOBAHHIA,
COJICH.

XapakTepu30BaTh COCTaB U CBOMCTBA BEIIECTB,
OTHOCHAIIINUXCA K OCHOBHBIM KJIacCaM HCOpI‘aHI/IquKI/IX
COCIUHEHUH.

3aHI/ICI)IBaTI) HpOCTefIIHHe ypaBHeHI/ISI XUMHUYCCKUX
peaKuui.

Paznen 2. HepI/IOHI/I‘ICCKI/Iﬁ 3aKOH U mMepuoauieCcKast CHCTéeMa XUMHUIECCKHUX IJIEMEHTOB

. U. MenaeneeBa. Ctpoenne aroma (7 4acoB)

[TepBoHayanbHbIE TPEACTABICHUS
0 €CTECTBEHHBIX CEMEUCTBaX
XUMHUYECKHX JIEMEHTOB.
[Tepuonueckuii 3aKOH U
MEepUOINYECKast CUCTEMA
XUMHUYECKUX deMeHToB /1. U.
Menjeneera.

Crpoenue atoma. CocTaB aTOMHBIX
anep.

DneKTpoHHas 000JI0YKa aToMa.

52. Knaccudukanus XxuMudeckux 351eMeHToB. [lonarue o
IPYIIax CXOAHBIX IEMEHTOB.

53. [lepuoanueckuii 3akon /1. 1. Menneneena.

54. [lepuoanueckas TabIUIIa XUMUYECKUX SJIEMEHTOB
(xopoTkas hopma): A- u b-rpymnbl, meproIb.

55. Ctpoenue aroma. CoctaB aTOMHBIX sifiep. M3oTomsl.
XHUMHUYECKUH AIIEMEHT — BHJI aTOMa € OJIMHAKOBBIM 3aps/I0M
anpa.

56. PacnionoxeHue 3JeKTPOHOB M0 SHEPreTUYECKUM
ypoBHAM. CoBpeMeHHast (pOPMYIHPOBKA MEPHOIUUECKOTO
3aKOHA.

57. 3HaueHue nepruouuecKoro 3akona. Hayunsie
noctmxenus . YI. MenneneeBa. IloBropenue u 0600menne

KnaccupunupoBaTh H3ydeHHbIE XUMHUECKHE HIIEMEHTHI
U UX COEIMHEHHUS.

CpaBHUBaTh CBOMCTBA BEILLIECTB, IPUHAAIEKAIIUX K
Pa3HbIM KJIaccaM, XUMHUYECKUE 3JIEMEHTHI Pa3HbIX IPYII.
VYcTanaBnuMBaTh BHYTPU- U MEKITPEIMETHBIE CBSI3U.
@opMyupoBarth nepuoandeckuil 3axox JI. 1.
MenpeneeBa U pacKkpblBaTh €10 CMBICIL
XapakTepu3oBaTh CTPYKTYPY MEPUOIUIECKOMN TaOIUIIBI.
Paznuuate nepuossi, A- u b-rpynmsi.

OOBsACHATH (PU3MUECKUN CMBICI TIOPSIKOBOTO HOMEpa
XMUMHMUYECKOTO AJIEMEHTAa, HOMEPOB I'PYIIIbI U IEpUOJa, K
KOTOPBIM 3JIEMEHT MPUHAUIEKUT B IEPUOANYECKOM
CUCTEME.
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

IIepnoanueckas cucrema Kak
€CTECTBEHHOHAYUYHas
KITAaCCU(PUKAIUS XUMUYECKUX
AIIEMEHTOB.

o teme «lleproanuecknii 3aKOH U NEPUOAUYECKAS CUCTEMA
xumudeckux 3neMenToB . . MenpaeneeBa. CtpoeHue
aToMay.

58. Konmponvnasa paooma no meme «Ilepuoouueckuii
3akon /. H. Menoeneesa», «Cmpoenue amomay.
JemoncTpaunu. ®u3znyeckre CBOMCTBA IIEIOYHBIX
MeTauioB. BzaumoelicTBre OKCHUIOB HATPHsI, MarHus,
docdopa, cepsl ¢ BOJIOH, HCCIeIOBAHUE CBOKCTB
MOJTYYeHHBIX TPOIYKTOB. B3auMoieiicTBrE HATPUs U Kajusi C
BOJIoM. PU3MYECKUE CBOKCTBA TraJIOTeHOB. B3anmopaeictere
QTIOMHUHUS C XJIOPOM, OPOMOM U HOJOM.

. . MenneneeBa; 3akOHOMEPHOCTH U3MEHEHUS
CBOJCTB 3JIEMEHTOB B IIpe/ieiax MaJIbIX NEPUOJOB U A-
IpyIIIL.

@opMyIUpPOBaTh ONIPEACIICHUS TOHITUN «XUMUYECKHI
AIIEMEHT», «IIOPSAKOBBIA HOMEP», «MACCOBOE YHCIION,
«U30TOMBI», KOTHOCUTENIbHAS aTOMHAsl Maccay,
«QIIEKTPOHHAS 000JI0UKa», «IJIEKTPOHHBIN CION
(«?HEpreTUYECKuil ypOBEHBY).

Onpenenars Yuciio NPOTOHOB, HEUTPOHOB, IJIEKTPOHOB Y
aTOMOB XMMHMUYECKUX 3JIEMEHTOB, UCIIOJIb3Ys
MEPUOANYECKYIO TAOIHILY.

CocTaBisITh CXEMBI CTPOEHMSI ATOMOB IepBBIX 20
3JIEMEHTOB NEPUOANYECKON CUCTEMBI 3JIEMEHTOB.
XapakTepru30BaTh XUMHUYECKHUE IEMEHTHI HA OCHOBE UX
MIOJIOKEHUSI B IEPUOINYECKON CUCTEME U OCOOEHHOCTEN
CTPOEHHS UX aTOMOB.

JlenaTh yMO3aKIJIIOUEHUS O XapaKTepe U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB C YBEIMUYEHUEM
3apsA7I0B AaTOMHBIX SIJIEP.

HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.
Habnronate ¢pu3nveckre 1 XUMHUYECKUE MTPEBPAIICHUS
M3Yy4aeMbIX BELIECTB.

OnwuchIBaTh XUMUYECKHE PEAKIIUH, HAOIIOAaeMBbIE B XO/I€
SKCIEPUMEHTA.

VY4acTBOBAaTH B COBMECTHOM OOCYXIEHUH PE3YIbTAaTOB
OTIBITOB.

Paznen 3. Crpoenue BemecTBa. XuMHYECKas CBA3

b (7 4acoB)

XUMHYecKas CBA3b.

Bunpl XuMHu4eckou CBS3H.

59. DNeKTpOOTPULIATENEHOCTh XUMHYECKUX 3JIEMEHTOB.
60. KoBanenTtHas cBs3b. [lonsgpHast u HenossipHast
KOBAJICHTHAsI CBA3b.

DopMyIUpOBaTh ONIPEACIICHUS TOHITUN «KOBAJICHTHAs
HETOJISIPHAS CBSI3b), «KOBAJICHTHAS MOJISIPHAS CBA3bY,

«HMOHHaA CBA3b», KCTCIICHb OKHCIICHUA),
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HasBanue tem

OcHoBHOe coepkaHue
1o pa3jejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

CreleHb OKUCIICHUS 3JIEMCHTOB.

61. MoHHas cBs3b.

62. BaneHTHOCTb U cTeneHb okuciaeHus. [Ipasuna
OTIpE/IeNICHUs CTETICHEeH OKUCIICHHS DIEMEHTOB.

63. OKUCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

64. IloBTopenue u o6o0uieHue 1o reMe «CTpoeHue
BellleCTBA. XUMHUYECKas CBS3bY.

65. Konmponwvnasa paboma no memam «Cmpoenue
amomay, «Cmpoenue eeujecmea.

Jemoncrpanuu. ConocraBneHne GU3NKO-XUMHUECKIX
CBOMCTB COEAMHEHMI ¢ KOBAJICHTHBIMU ¥ HOHHBIMH CBSI35IMU

(QIIEKTPOOTPHUIIATEIIEHOCTHY.
OmnpenensaTs TUTT XUMHYECKOH CBSI3U B COCTUHEHUSIX Ha
OCHOBAaHUHW XUMUYECKOUN (POPMYITHI.

Onpenensars cTeneHb OKUCICHUS JIEMEHTOB B
COCTUHEHUSIX.

CocraBnarb GOpMyIIbl BEHIECTB MO CTENEHU OKUCICHUS
AIIEMEHTOB.

YcTaHaBIMBAaTh BHYTPU- U MEKIIPEIMETHBIC CBSI3H.
CocraBnaTh CpaBHUTEINbHBIE U 0000IIAIOIINE TAOTHIIBI,
CXEMBI.

Pe3epBHoe Bpems (3 yaca)

9 kaacc (68 yacos)

HasBanue tem

OcHoBHOe coepkaHue
1o pasjejaM H TeMaM padoyeii MPporpaMMsbI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIMTAHUSA

Paznen 1. Muoroo6pasue xumuieckux peaxkuuii (15 yacos)

Krnaccudukarus XaMAYECKUX
peaKuuii: peaku COEAUHEHHUS,

pa3oXKeHus1, 3aMeIeHus, OOMeHa.

OKHUCIIUTEIBLHO-
BOCCTaHOBUTEIIHHBIC PEAKIIHH.

DK30- U 3HJIOTEPMUYECKHE
peaKIu.

OO6parumbie 1 HEOOpaTUMBIE
peaxIyu.

1-2. OKucnuTeIbHO-BOCCTAHOBUTENbHBIE peakluy. Peakunn
COEJIMHEHUS, pa3JIOKEHUS, 3aMEIIEHNs U OOMEHa C TOUKH
3peHUsl OKUCIIEHUSI U BOCCTAaHOBJICHHUS.

3. TernoBoit 3pPeKT XUMUYECKUX peakui. IK30- U
SH/I0TEPMHUUECKUE PEAKIIUH.

4. CkopocTh XUMUYECKHX peakuuil. [lepBoHauanbHbIe
IIPE/ICTABJICHMS O KaTalu3e.

5. lIpakTnyeckas padora 1. 3yueHue BIusHUS YCIOBUM
IIPOBEJCHUS XUMUYECKON PEAaKIUU Ha €€ CKOPOCTb.

6. O6parumsble 1 HeoOpaTtuMble peakuuu. IlonsTue o
XUMHUYECKOM PAaBHOBECHUHU.

JemoncTpanuu. [Ipumepsl 3K30- U SHIOTEPMUYECKUX

KnaccugummpoBaTh XUMUYECKHE PEAKIIUH.
[IpuBOIUTE IPUMEPBI PEAKLINN Ka)KI0TO THUIIA.
Pacnio3HaBaTh OKMCINTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu.

Onpenenarb OKUCIUTENb, BOCCTAHOBUTED, POLIECC
OKHUCJICHUSI, BOCCTAaHOBJICHUS.

HaGnronate ¥ ONUCHIBATh XUMUYECKHE PEAKIIUU C
IIOMOIIIBIO €CTECTBEHHOT'O SA3BIKA U S13bIKA XUMUU.
HccenenoBath ycinoBus, BIUSAIOIIME HA CKOPOCTh
XUMHUYECKON PEaAKIUU.

OnuceiBaTh ycI0BUS, BIUSIONINE HA CKOPOCTb
XUMHUYECKON PEAKIUU.
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HasBanue tem

OcHoBHOe coepkaHue
1o pasjejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

peakumii. BzaumonelcTBre IUHKA C COJITHOW U YKCYCHOM
KHCJIOTaMH. B3auMoaelicTBre IrpaHyIMpOBAaHHOIO INHKA U
IUHKOBOH IILLIN C COJITHOU KHCIIOTOH. B3auMmonelicTteue
okcuaa Meau(Il) ¢ cepHoit KucnoToN pa3HONW KOHLEHTpPALUU
IIpU pa3HBIX TeMIlepaTypax. ['openue yris B
KOHIICHTPUPOBAHHOM a30THOM KUCoTe. 'opeHue cepol B
pacIUIaBIE€HHOMN CEIUTpE.

Pacyérnble 3a1a4u. BerunciaeHus 1o TepMOXUMUYECKUM
YPAaBHEHUSIM PEaKIIHil.

[IpoBOAUTH TPYIIIOBBIE HAOIIOACHHS BO BpeMs
MPOBEACHUS JEMOHCTPALIUOHHBIX OTIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYXJICHUU PE3YJIbTATOB
OTIBITOB.

CocTaBiaTh TEPMOXUMHUYECKUE YPABHEHUS PEAKITUH.
Boruucnsate TennoBoi a3 dexT peakiuu mno e
TEPMOXUMHUYECKOMY YPaBHEHUIO.

XUMHUYECKUE PEAKIIMN BBOJHBIX
pacTtBopax.

BHCKTpOJII/ITI/I‘-ICCKaSI JUCCOoranms.

Peakuu mouHoro oomMena u
YCJIOBUS UX MPOTEKAHMUSL.

7. CyurHoCTh Tpoliecca 3IeKTPOJIUTUIECKON TUCCOIHUAITIH.
8. Jlucconmarus KucjaoT, OCHOBAaHUM U COJIEH.

9. Cnalble U CHIIbHBIE ANEKTPOJIUTHL. CTeNeHb AUCCOIHAIIHIH.
10. Peakuiuyu HOHHOTO OOMEHA U yCIOBUS UX MTPOTEKAHUS.
11-12. Xumuueckue CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCUHEHHUH B CBETE IIPECTaBIEHUN 00
AJIEKTPOJIUTUYECKON TUCCOLMALIUN U OKUCIUTENIBHO-
BOCCTaHOBUTEJbHBIX PEAKIUSX.

13. 'maponus coneit. O600IIEHUE TTO TEMaM
«Knaccupukanus XHMHYECKAX PEaKIUiD» U
«DNEKTPOIUTUYECKAS TUCCOLHALIHS

14. IlpakTuyeckas padora 2. Pemenue
9KCHEPUMEHTAJIbHBIX 331a4 10 TeMe «CBOMCTBA KUCIIOT,
OCHOBAHHUH U COJIEH KaK JIEKTPOJIUTOB.

15. Koumponwvnasa paboma no memam «Knaccugpuxayus
XUMUYECKUX PeaKyuil» u «1eKmpoaumudecKkas
ouccouuayua.

JdeMoncTpanuu. Mcnbetanue pacTBOPOB BELIECTB Ha
AJIEKTPUYECKYIO TPOBOIUMOCTD. [IBMKEHHE HOHOB B
AJIEKTPUYECKOM TI0JIE.

JlabopaTopHble onbIThI. Peakiinu oOMeHa Mex 1y
pacTBOpaMu JIEKTPOJIUTOB.

O0600maTh 3HaHUS O PaCTBOPAX.

[TpoBoMTE HAOMIOICHNUS 32 TIOBEJICHUEM BEILIECTB B
pacTBoOpax, 3a XUMUYECKUMHU PEaKIUsIMHU,
MPOTEKAIOIIUMH B PACTBOPAX.

@opMynUpOBaTh ONPEACTICHNUS OHATUN «AIIEKTPOIIUT,
HEDJIEKTPOJIUTY ,«AIEKTPOIUTUYECKAS JUCCOIHAIUS.
KoHKpeTn3npoBaTh MOHITHE KHOHY.

O000111aTh MOHATHUS «KATHOHY, KAHUOH.
HccenenoBaTh CBOMCTBA PACTBOPOB 2JIEKTPOJIUTOB.
OnwuchIBaTh CBOMCTBA BEIIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO | J1a00paTOPHOTO SKCIIEPUMEHTA.
CoOlmoaTh MpaBUiia TEXHUKH O€30MMaCHOCTH.
XapakTepHu30BaTh YCIOBUS TCUCHHS PEaKIIUNA B
pacTBOpax IMEKTPOIUTOB JO KOHIIA.

OmnpenensiTb BO3MOXKHOCTh MPOTEKAHUS PEaKIHii
HMOHHOIO 0OMEHa.

[TpoBOANTH TpyMIIOBEIE HAOIIOAEHUS BO BpeMs
MIPOBEICHUS IEMOHCTPAIMOHHBIX U J1a00PaTOPHBIX
OTIBITOB.

OOcyxaaTe B Tpynmax pe3ylbTaThl ONbITOB.
OOBSACHATH CYITHOCTh PEaKIii HOHHOTO OOMEHa.
Pacrnio3naBate peakiiuy HOHHOTO OOMEHa.
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CocTaBisITh HIOHHBIE YPABHEHUS PEAKIIMH.
CocTaBisTh COKpaIlIEHHbIE HOHHBIE YPABHEHMSI pEAKLIUH.

Paznen 2. Muoroo6pasue BeuectB (43 yaca)

Hewmeramner (oOmas
XapaKTePUCTUKA HEMETAJIIOB TI0
HUX ITOJIOKCHUIO B HepHOIIH‘-IeCKOﬁ
CUCTEMEC XUMHNYCCKUX JICMCHTOB.
3aKOHOMEPHOCTH U3MEHEHUS B
Neproax u rpymnmnax pu3sn4eckux
U XUMHUYECKUX CBOMCTB MMPOCTBIX
BCIICCTB, BBICIINX OKCHA0B "
KHCIIOPOJICOACPKAIIUX KUCIIOT,
00pa30BaHHBIX HEMETAIIAMU
BTOPOTO U TPETHETO TIEPHOJIOB.

16. TTonosxeHue raJoreHOB B IEPUOIMUECKON TabHIIe U
CTpoeHue ux aroMoB. CBOICTBA, MOJTydeHNE U IPUMEHEHHUE
raJOreHOB.

17. Xnop. CBoiicTBa 1 MPUMEHEHHE XJIOPA.

18. X1nopoBoAopo: MOJyYEHHUE U CBOICTBA.

19. Congnas kucnoTa u €€ Cou.

20. lIpakTuyeckasi padora 3. [losydueHne CoMTHON KUCTOTHI

U U3y4eHHUE €€ CBOMCTB.

JdeMoHcTpanuu. @u3nyecKue CBOMCTBA TAJIOTEHOB.
[Toyuenue Xa0poBOIOPOAA U PACTBOPEHUE €TI0 B BOJE.
JlabopaTopHble onbIThI. BeiTecHEHNE raoreHaMu Jpyr
Jpyra u3 paCTBOPOB UX COCIUHEHHM.

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOKCTB
HEMETAJUJIOB B IEPHOJIaXx U A-TrpyImmax.
XapakTepu30BaTh TAJIOT€HBI HA OCHOBE UX IMOJIOKEHUS B
nepuoanudeckon cucreme /. 1. Menneneesa u
0COOEHHOCTEHN CTPOEHUS UX aTOMOB.

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB
raJIoOreHOB M0 NMEPUOAY U B A-Tpymiax.

OrnuceIBaTh CBOMCTBA BEIIECTB B XOJI€
JEMOHCTPALIMOHHOTO U J1a0OPaTOPHOTO 3KCIIEPUMEHTA.
Cobmo1aTh TEXHUKY 0€30MaCHOCTH.

Pacnio3HaBaTh OMBITHBIM ITYTEM COJISIHYIO KUCTIOTY U €€
COJIH, OPOMU/IBI, UOUJIBI.

Hcnonb30BaTh NpruoOpeTEHHBIE 3HAHNS U YMEHUS B
MPAKTUYECKOU JESITEIbHOCTH U MMOBCEAHEBHOM KU3HH C
LIETBI0 0€30MacCHOTr0 00paIlleHUsI C BEIIeCTBaMHU U
MaTepuaiaMu U 3KOJOTMYECKH TPaMOTHOTO TIOBEICHUS B
OKpYKarollen cpee.

BrranciisiTe MaccoByrO J0JIK0 PAaCTBOPEHHOTO BEILIECTBA B
pacTBope.

Kucnopon u cepa.

21. IlonoxeHre KUCIOPO/Ia U CEPhl B IEPUOIUUECKOMN
CHCTEME XMMHUYECKHX 2JIEMEHTOB, CTPOCHHE UX aTOMOB.
AnoTponus cepsl.

22. CoiicTBa ¥ IPUMEHEHHE CEPBHI.

23. CepoBonopoa. Cynbhusl.

24. Oxkcup cepri(1V). CepHucras kucnora 1 €€ coJu.
25. Oxkcup ceprl( V). CepHas kuciora u €€ coJiu.

26. OkucAUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM

XapakTepu3oBaTh 31eMeHTHI [V A-rpynmnsl (IoArpynsl
KHCJIOPOJa) Ha OCHOBE UX IMOJIOKEHUS B IEPUOANIECKOI
cucreme /1. 1. MenneneeBa 1 0cOOEHHOCTEN CTPOCHMUSI
UX aTOMOB.

OOBSACHATD 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
aneMeHToB [VA-rpynmnsl o nepuoy u B A-rpymimax.
XapakTepu30BaTh AJUIOTPOIHIO KHCIOPOJa U CEPhI KaK
OJIHy U3 MPUYMH MHOT0OOpa3us BEIIECTB.
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KHCIIOTBHI.
27. IlpakTHyeckas padora 4. Pemenue
AKCIEPUMEHTAIbHBIX 33a4 1o TeMe «Kucimopon u cepay.

28. PemieHue pacu€THbIX 3a1a4.

JlemoHcTpanuu. AJUTOTPOTIHbIE MOAU(DUKAIIUH CEPHI.
OO0pa3ibl TPUPOTHBIX CYIb(UIOB U CYIIb(ATOB.
JlabopaTopHblie onbIThbl. O3HaKOMIIEHUE C 00pa3liaMu Cepbl
1 €€ NPUPOHBIX coennHeHn. KauecTBeHHbIE peakiny Ha
cynbdun-, cynbQuT- u cynbhaT-uOHBI B paCTBOPE.
Pacyérnble 3a1a4u. BelunciaeHus 10 XUMHYECKUM
YpaBHEHUSAM Macchl, 00bEMa U KOJMYECTBA BEIIECTBA OJITHOTO
13 MPOJIYKTOB PEAKIMH 110 Macce UCXOIHOTO BEIECTBA,
00BEMY MJIH KOJIMYECTBY BEIIECTBA, COJEPIKAIIETO
ONPEAENEHHYIO JIOJTIO PUMECEH.

OnuceiBaTh CBOMCTBA BEIIECTB B X0O/I€
JEMOHCTPALIMOHHOTO U J1a00PaTOPHOTO 3KCIIEPUMEHTA.
Cobmo1aTh TEXHUKY 0€30MaCHOCTH.

Oxa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUSIX, OKOTax
U TpaBMax, CBSI3aHHBIX C pEaKTHBAMU U J1a0OpaTOPHBIM
obopynoBaHUEM.

Onpenenars NpUHAAIEKHOCTh BEIIECTB K
ONPEAEIEHHOMY KJIACCy COCUHECHUM.

CormnocTaBisiTh CBOKCTBA pa30aBICHHON U
KOHUEHTPUPOBAHHOW CEPHOUN KHUCIIOTHI.

3anuchIBaTh ypaBHEHUS peaKlIUii B HOHHOM BUJIE C
YKa3aHHUEM IIE€pPeX0/ia AIEKTPOHOB.

Pacrio3HaBaTh ONBITHBIM IYTEM pacTBOPBI KUCIIOT,
cynbdusl, CynbOUTHL, CyTb(ATHI.

Hcnonb30BaTh NpruoOpeTEHHBIE 3HAHUS U YMEHUS B
MPAaKTUYECKOU JAEATEIbHOCTH U MIOBCEIHEBHOM )KU3HH C
LIEeTBI0 0€30MaCHOT0 00paIlleHUsI C BEIIeCTBaMHU U
MaTepuagaMH 1 3KOJOrMYE€CKU IPAMOTHOIO MTOBE/ICHUS B
OKpYKarollen cpee.

BbruncnsaTe 10 XMMHUYECKUM YpaBHEHUSM Maccy, 00bEM
1 KOJIMYECTBO BEIECTBA OJTHOTO U3 MPOIYKTOB PEaKIUU
10 Macce UCXOHOI0 BELIECTBA, 00bEMY MU KOJINYECTBY
BEILIECTBA, COACPIKALIETO ONPEAEIEHHYIO 00
IIpUMeECeH.

['0TOBUTH KOMIIBIOTEPHBIE MTPE3EHTALIMH 10 TEME.

A3zot u gocdop.

29. llonoxenue a3ora u pochopa B NepuoOIUIECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB, CTPOCHUE UX aTOMOB. A30T:
CBOMCTBA U IPUMEHEHUE.

30. AMMuak. uznyeckue U XUMUYECKHUE CBOMCTBA.
[Tony4yenue u npuMeHeHue.

31. lIpakTuyeckas padora 5. [losyueHue aMmmuaka u

XapakTepu30BaTh 31€MEHTHI VA-rpynns! (OArpyHIbI
a30Ta) Ha OCHOBE UX IOJIOKEHHSI B IEPUOTTIECKOM
CHCTEME M 0COOEHHOCTEH CTPOEHHSI UX aTOMOB.
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3JIEMEHTOB V A-Trpymnisbl.

XapakTepru30oBaTh aUIOTpONHIO hocdopa Kak OJIHY U3
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W3YyYECHHUE €r0 CBOMCTB.

32. Conn aMMOHHS.

33. AsotHag kucnota. CtpoeHnue Mosnekyisl. CBoiicTBa
pa30aBICHHON a30THON KUCIIOTHI.

34. CoiicTBa KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI.

35. Conu a30THOH KHCIOTHL. A30THBIEC YIOOpEHHS.

36. ®ocdop. Amnorporus pocdopa. CroiicTBa pocdopa.
37. Oxcun pochopa(V). DocdopHas KUCIOTa U €€ COJH.
dochoprbie yI0OpeHHUS.

JdeMmoncTpauuu. [losryueHre aMmmuaka v €ro paCTBOpEHHUE B
BoJie. OOpa3ibl IPUPOIHBIX HUTPATOB U (pocdaToB.
JlabopaTopHble onbIThl. B3anmoelicTBue cojieid aMMOHUS
CO IIEJIOYaMHU.

MPUYMH MHOTOOOpa3usi BEIIECTB.

OnuceiBaTh CBOMCTBA BELIECTB B X0O/I€
JIEMOHCTPAIIMOHHOTO | J1a00paTOPHOTO SKCIIEPUMEHTA.
Cobmo1aTh TEXHUKY 0€30MaCHOCTH.

Oxka3bIBaTh MEPBYIO TOMOIb IPU TPABJICHUAX, 0KOT'aX U
TpaBMax, CBA3aHHBIX C PEAKTUBAMU U JJAOOPATOPHBIM
obopynoBaHuEM.

YcraHnaBiuBaTh

IIPUHA/IIEKHOCTD BEIIECTB K ONPEACIEHHOMY Kiaccy
COCIMHECHUM.

CormnocTaBisiTh CBOMCTBA pa30aBICHHON U
KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI.

CocTaBisTh ypaBHEHUS CTYNEHYATON AMCCOLMAIMN Ha
npumMepe HocPopHOIl KHCTOTHI

3anuchIBaTh ypaBHEHUS peaKlUii B HOHHOM BUJIE C
YKa3aHHUEM IIE€PEX0/ia AIEKTPOHOB.

PacriozHaBaTh ONBITHBIM IYTEM aMMUAK, PaCTBOPbI
KUCJIOT, HUTpaT- U PochaT-noHBI, HOH aMMOHHUSL.
Hcnonb30BaTh NpruoOpeTEHHBIE 3HAHNUS U YMEHUS B
MPAaKTUYECKOU JAEATEIbHOCTH U MIOBCEIHEBHOM )KU3HH C
LIEIBI0 0€30MaCHOTr0 OOpaIlleHUs C BEIIECTBAMH U
MaTepuagaMi 1 3KOJOTMYE€CKH IPaMOTHOTO MTOBE/ICHNUS B
OKpYKarollen cpee.

BrranciisiTe MaccoByro JOJIFO PACTBOPEHHOTO BEILIECTBA B
pacTBope.

[Tonb3oBarbest nHOPMaLIMEN U3 JPYTUX UCTOYHHUKOB
JUI MOATOTOBKH KPATKUX COOOIIEHUIA.

['0TOBUTH KOMITBIOTEPHBIE MTPE3EHTALIMH 10 TEME.

VYriepon v KpeMHUI.

38. IlonokeHue yriaepoja U KpEMHHUS B IEPHOJUUECKON
CUCTCMEC XUMHUUYCCKUX DJICMCHTOB, CTPOCHUEC UX aTOMOB.
AunoTponHsle MOAN(DHUKALNY YTIEpPOa.

XapakTepu3oBaTh 31eMeHTHI [V A-rpynmnsl (IoArpynsl
yriepojia) Ha OCHOBE UX IOJIOKEHUS B IEPUOJUUECKON
CHCTEME U OCOOCHHOCTEH CTPOEHHSI UX ATOMOB.
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39. Xumnueckue cBoiicTBa yriepoaa. AncopOuus.

40. YrapHblii Ta3, CBOKWCTBA, PU3UOIOTHIECCKOE JICHCTBUE HA
OpraHu3M.

41. Yraekucnblii Ta3. YToabHast KUCIOTa U €€ COJIH.
Kpyrosoport yriieposa B nmpupoze.

42. IlpakTuyeckas padora 6. [lonyueHnue okcuaa
yriepoaa(1V) u uzydenue ero cBoiictB. PacrosnaBanue
KapOOHATOB.

43. Kpemnuii u ero coenunenus. Ctexio. LlemeHT.

44. O6o6mmeHue no teme «Hemeranmab.

45. Konmponwvnasa paboma no meme «Hememannwiy.
JemoncTpanun. Mojenu KpUCTAJUIMUECKUX PEIIETOK
anMasa u rpadura. OOpa3sibl MPUPOAHBIX KapOOHATOB U
CHJIMKATOB.

JlabopaTopHblie onbIThbl. KauecTBeHHas peakuus Ha
yraekucnbii ra3. KauecTBeHHas peakius Ha KapOOHAT-HOH.
Pacuérnble 3agaun. BeruncieHus o XUMUYECKUM
YpaBHEHUSAM MacChl, 00bEMA WM KOJIMUECTBA OJTHOTO U3
IIPOJIYKTOB PEAKIUU 110 MacCEe UCXOIHOTO BEIIECTBA, 00BEMY
WM KOJIMYECTBY BEIIECTBA, COJIEPIKALIETO ONPENEIEHHYIO
JIOJTO TIPUMECEN.

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
a5eMeHTOB [VA-rpynmnsl.

XapakTepru30BaTh AJUIOTPOIHUIO YIIIEpo/ia Kak OJHY U3
MPUYHH MHOTO0Opa3usi BEIIECTB.

OnuceiBaTh CBOMCTBA BEIIECTB B X0O/I€
JIEMOHCTPALIMOHHOTO U J1a0OPaTOPHOTO 3KCIIEPUMEHTA.
Cobmo1aTh TEXHUKY 0€30MTaCHOCTH.

ConocTaBisTh CBOMCTBA OKCUAOB YIJIEpOaa U KpEMHHUS,
OOBSICHATh IPUYMHY UX PA3ITUUHSL.

YcTranaBnuBaTh NPUHAAIEKHOCTh BEIIECTB K
ONPEAECIEHHOMY KJIACCy COCMHEHUM.

Jloka3bpIBaTh KUCJIOTHBIN XapaKTep BBICIIMX OKCHIOB
yriaepoja U KpeMHHUS.

3anuchIBaTh ypaBHEHUS PEaKIMi B HOHHOM BUJIE C
YKa3aHHUEM IIE€pPeX0/ia AIEKTPOHOB.

OcyIecTBIATh B3aUMOIIPEBPAIICHUsI KapOOHATOB U
rUpoKapOOHATOB.

Pacnio3HaBaTh ONBITHBIM ITyTEM YIVIEKUCIIBIN a3,
KapOOHAT-MOHBI.

Hcnonb30BaTh NpHoOpEeTEHHBIE 3HAHNUS U YMEHUS B
IIPAKTUYECKON IEATEILHOCTH U MIOBCETHEBHOM KU3HU C
LIETBI0 0€30MacCHOTr0 00paIlleHUsI C BEIIeCTBaMH U
MaTepuagaMi ¥ 3KOJOTMYE€CKH IPaMOTHOTO MTOBE/ICHNUS B
OKpYKarollen cpee.

BbruncnsaTe 10 XMMUUYECKUM YpaBHEHUSM Maccy, 00bEM
WM KOJIMYECTBO OJTHOTO U3 MPOJYKTOB pEaKLUU 10
Macce UCXOJIHOTO BEIIeCTBa, 00bEMY WIIM KOJUYECTBY
BEILIECTBA, COACPIKALIEIO ONPEAEIEHHYIO JOIII0
IIpUMECEH.

Mertannsl (oOmas
XapaKTEpPUCTHKA).

46. [TonoxeHne MeTaJlJIOB B IEPUOIUUECKON CUCTEME
xuMuueckux aemeHToB J[. . Menaeneesa. Mertainueckas

XapaKTepmoBaTL MECTaJJIbl Ha OCHOBEC HUX ITIOJIOXKCHUSA B
MEPUOINYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX
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[II€nouHble METAIIIIBI.

[II€nouHo-3eMeNbHbIC METAIIIIBI.

AJITOMUHHAHA.

Kemaeso.

cBs13b. Pusnueckie cBoricrBa MeTaIoB. CIUIaBbI METAIIIOB.

47. Haxosx/1eHre METaJIJIOB B PUPOJI€ U OOIIIHUE CIIOCOOBI UX

MOJIyYEHHUSI.
48. XuMHYeCcKre CBOMCTBA METaLIOB. Psii akTMBHOCTH
(2TEKTPOXUMHUYECKUN Psi HAIIPSDKEHUH) METAIIIIOB.

49. llenounsle MeTaiuibl. HaxoxaeHue B mpupoe.
dusnyeckre 1 XuMUYECKUE CBOMCTRBA.

50. Oxcuap! ¥ THAPOKCUIBI IIETOUYHBIX METAIIOB.
IIpuMeHeHne MET0YHbIX METAIIIOB.

51. llI€nouno-3emenbHbie MeTaIUTbl. HaxoxaeHue B
npupone. Kanbiuii u ero coenuHenus. KECTKOCTh BOABI U
crocoObI €€ YCTpaHEeHHUS.

52. Amomunuii. Haxoxnenue B npupoje. CBoiicTBa
AITIOMUHHUSL.

53. AMdoTepHOCTh OKCH/Ia U THIPOKCH A ATFOMHHUS.

54. Kenezo. Haxoxnenue B mpupoje. CBoicTBa xele3a.
55. CoenuHenus xenesa.

56. IlpakTuyeckas padora 7. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «MeTauibl U ux
COETUHEHUS.

57. IloaroroBka K KOHTPOJIBHOM padoTe.

58. Konmponvnasn paboma no meme «Memanony.
Hemouncrpamun. OOpa3isl BAKHEHIIINX COSIMHCHUN
HATpPHUSI, KaJIUsl, MPUPOIHBIX COSAMHCHUN MarHHusl, KaIbIus,
ATIOMUHUS, Py Kele3a. B3anmMoAeCcTBUE IEIOYHBIX,
ETOYHO-3EMEIIBHBIX METAJUIOB U AJIFOMUHHUS C BOJOM.
Cxuranue xene3a B KUCJIOPO/JIE U XJIOpE.

JlabopaTopHble onbIThI. I3ydeHne 00pa310B METAIIIOB.
B3anmopeicTBre METAIOB ¢ paCTBOPaMHU COJIEH.
O3HakoMJIEHHE CO CBOMCTBaMH U MIPEBPALICHUSIMU
kapOOHATOB ¥ ruapokapbonartos. [lomydyenue ruapoxcuia

aTOMOB.
OOBSACHATD 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
METAJIJIOB MO NEPUOAY U B A-rpymmax.

HccnenoBaTh CBOMCTBA N3y4aeMbIX BEIIECTB.
OOBSACHATH 3aBUCUMOCTD (PU3UYECKUX CBOMCTB METAJIOB
OT BHJIa XUMHUYECKOU CBSI3U MEXy UX aTOMaMH.
HaGnronate ¥ ONMCHIBATh XUMUYECKHE PEAKIIUH C
ITOMOIIBIO0 ECTECTBEHHOT'O S3bIKA U SI3bIKA XUMUU
.Habmtonate 1eMoHCTpHpyeMBbIE M CAMOCTOSITETHHO
IIPOBOJMMBIE OTIBITHI.

OnuceiBaTh CBOMCTBA U3y4aeMbIX BEILIECTB HA OCHOBE
HaOJIOIEHUH 32 UX MPEBPAILICHUSMH.

Jloka3piBaTh aM(OTEPHBII XapaKTep OKCUAOB U
ruApokcui0B amoMunus u xxeneza(lll)

.CpaBHUBaTh OTHOIIEHHE N3Y4a€MbIX METAINIOB U
OKCHJIOB METAJIJIOB K BOJIE.

CpaBHUBATh OTHOIIEHUE THIPOKCHUJIOB HATPUS, KAJIBLIMS
U QIFOMUHMS K pacTBOPaM KHUCJIOT U IIET0YEH.
Pacrio3HaBaTh ONBITHBIM YTEM THIPOKCH/I-UOHBI, HOHBI
Fe’ u Fe''

CobnronaTh TeXHUKY 0€3011aCHOTO 0OpaIeHus ¢
XMUMHMUYECKOH TOCYI0H U J1abOpaTOPHBIM
obopynoBaHuEM.

OcymiecTBIATh peakuy, MOATBEPKJAt0IINE
TEHETUYECKYIO CBSI3b MEXy HEOPraHUUECKUMHU
COEJIMHEHUSIMHU.

3anuchIBaTh ypaBHEHUS peaKlUii B HOHHOM BUJIE C
YKa3aHHUEM IIE€PEX0/ia AIEKTPOHOB.

O0600m1aTh 3HaHUS U JIeTaTh BBHIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHU CBOMCTB METAJNIOB B
nepuojax u A-rpynmnax nepruoau4eckoi CUCTEMbI
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HasBanue tem

OcHoBHOe coepkaHue
1o pasjejaM M TeMaM padoyeii MporpaMMmsaI

XapakTepucTHKa OCHOBHBIX BH/10B
AeATeJJbHOCTH YYEHHKA C y4eTOM padouei
NPOrpaMMbl BOCIIMTAHUSA

ATIOMHUHUS U B3AUMOJEHCTBHUE €r0 C KUCIOTaMHU U IIEJT0YaMHU.
KauecTBeHHbIE peakiy Ha HOHBI Fe’" u Fe''.

Pacuérnble 3agaun. BeruncieHus o XUMUYECKUM
YpaBHEHUSAM MaccChl, 00bEMA WM KOJIUYECTBA OJTHOTO U3
MPOJIYKTOB PEAKIIMH 0 MAacCe UCXOHOTO BEIIEeCTBa, 00BEMY
WJIM KOJIMYECTBY BEILIECTBA, COACPIKALIEIO ONPEACIEHHYIO
JIOJTO TIPUMECEH.

IIporHo3upoBaTh CBOMCTBA HEN3YUYEHHBIX DIEMEHTOB U
UX COCIMHEHHI Ha OCHOBE 3HAHMM O NIEPUOINYECKOM
3aKOHE.

Hcnonb30BaTh NpuoOpeTEHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKON IEATEILHOCTH U IIOBCETHEBHOM KU3HU C
LIEBI0 0€30MaCHOTr0 00paIlleHUs C BEIIeCTBaMHU U
MaTepuagaMH ¥ 3KOJOIMYE€CKU IPAMOTHOIO MTOBE/ICHUS B
OKpYKarollen cpee.

BbruncnsaTe 10 XMMHUYECKUM YpaBHEHUSM Maccy, 00bEM
WJIM KOJIMYECTBO OJHOTO U3 IIPOLYKTOB PEAKIUU I10
Macce UCXOJIHOTO BEIIeCTBa, 00bEMY HIIM KOJIUYECTBY
BEILIECTBA, COACPIKALIETO ONPEACIEHHYIO I0III0
IIpUMeECeH.

[Tonb3oBarbest nHOPMaLIMEN U3 JPYTUX UCTOYHHUKOB
JUIS TOATOTOBKH KPATKUX COOOIIEHUIA.

['0TOBUTH KOMIIBIOTEPHBIE TPE3EHTALIH 110 TEME

Paznen 3. Kparkuii 0030p BaxkHeiimmx opranudeckux Bemniects (10 yacos)

59. Opranuueckast XuMHsl.

60. YraeBonopossl. [IpenenbHble (HaCHILIICHHbIE)
YTII€BOJOPO/IBI.

61. HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOAOPOIbI.
62. Ilpon3Boanbie yrieBoaopoaoB. CMpTHI.

63. Kap6oHoBbie kucioTsl. CiioskHbIe 3QUpHL. XKHUPHI.
64. YraeBospl.

65. AMuHOKHCIOTHI. benku.

66. Ilomumepsl.

67. Hmozoean konmponvnas paboma.

68. O6o0marouii ypok 1o teme «BaxHeinme
OpraHu4ecKue COCIMHEHHUS.

JdeMoHcTpanuu. Moaenu MOJIEKYJl OpraHUYECKUAX

Hcnonp30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBSA3H.
CocTaBisiTh MOJIEKYJIIPHBIE U CTPYKTYPHBIE (POPMYJIbI
YTJIEBOJIOPOJIOB.

Onpenenars NpUHAAIEKHOCTD BEIIECTBA K
ONPEAEIEHHOMY KJIACCy OPTAaHUYECKUX COCIMHEHUM.
3anuchIBaTh ypaBHEHUS PEaKIMM 3aMeleHUs U
MIPUCOEAVHEHUS C Y4aCTUEM OPraHUYECKUX BELIECTB.
HaGnronate 1eMOHCTpHpPYEMBIE OTIBITHI.

OnuceiBaTh CBOMCTBA U3y4aeMbIX BEIIECTB Ha OCHOBE
HaOJIOIEHUH 32 MX MPEBPALICHUIMHU

VY4acTBOBATH B COBMECTHOM OOCYXJEHUH PE3yJIbTaTOB
OTIBITOB.

IIpoBOANTE KAYECTBEHHBIE PEAKIIUU HA HEKOTOPbIE
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Ha3Banue tem OcHoBHOe coep:kaHue XapakTepucTUKa OCHOBHBIX BU/I0OB
10 pa3jesaM U TeMaM padoyeii NporpaMmmsbl HAeSTeIbHOCTH YYEHUKA C Y4eTOM padoueii
NporpaMMbl BOCIUTAHUS

coenuHeHul. ['opeHue yriaeBo1opooB 1 0OHapyKEeHHE OpraHUYECKHE BEIECTBA.

MpOIyKTOB UX ropenus. Ilonydyenne stunena. Kauecrsennslie |[lonb3oBarbest nHpopManmen u3 Jpyrux HICTOYHUKOB
peaxkuu Ha 3TujieH. PacTBopeHne ATUIIOBOTO CIIMPTa B BOAE. | /J1s IOJATOTOBKU KPAaTKUX COOOIIEHUH.

PactBopenune rimuepuna B Boje. [lonydenue u cBoiicTBa I'oTOBUTH KOMIIBIOTEPHBIE MPE3EHTALUU 10 TEME.
YKCYCHOM KHUCIJIOTHI. MiccrietoBaHUE CBOKCTB KUPOB:
PacTBOPUMOCTB BBOJE U OPTaHUYECKUX PACTBOPUTEIISAX.
KavecTBeHHast peakuus Ha TITIOKO3Y B Kpaxmai. O0pasiis!
W3/EeIIUI U3 MOJUATUIICHA, TOJIMIIPOIIUIICHA.
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YuyebHO-MeTOANYECKOE H MaAaTEPHAIBHO-TEXHUIECCKOC odecneyenue

Jljis XapakTepUCTUKU KOJIMYECTBEHHBIX MTOKA3aTeseil NCIOJIb3YIOTCS CIEAYIOUME CUMBOIUYECKHE
0003HaueHUS:
J — neMoHCTpaInMOHHBIN SK3eMIUTAp (He MeHee | sK3eMIuIsIpa Ha Kiacc);
K — nonsbIil KOMIUIEKT (Ha KaXXJI0TO YYEHHKa Kilacca);
IT — komIutekT He0OX0AMMBIH B rpynnax (1 sk3emIusip Ha 5 — 6 UeIoBEK);
@ — xoMIUIEKT /Ui (PpOHTATBLHOM paboThI (HE MEeHee YeM | 3K3eMIUISp Ha 2-X YYEHUKOB)

Ne | HamMmeHoBaHue 00bEKTOB M CPEACTB MAaTEPHAIbHO- KosmuyectBe | IlpuMeuan
TEeXHHYECKOro odecrneyeHus HHBIH ue
noka3sarejb
BUBJUOTEYHbBIN OOHJ (KHUT'OITEYATHAS ITPOAYKIINS)
1 YueoHuKH
Pymsutuc I'.E. Xumus: Heopran.xumusi. Oprad.xumusi: yueo. K

ist 9 ki1, 06meoopaszoBat. yupexaenuit/ I'.E.Pymsurtuc,
O.I".®enpaman. - 12-e uza., M. : [Ipoceemenne, 2006 u
MocJIeyromue roapl u3nanus. — 191 c.

Pymszutuc I'.E. Xumus. Heoprannueckas xumus. 8 kiacc: y4eo. K
st obmeoOpazosar. yupexaenunit/ I'.E.Pym3utuc,
@.I".®enpaman. - 12-e uza., nepepad.-M.: IIpocsemenune, 2006
U NoCIeAyIoIre roap! u3ganus. — 176 c.:

2 IHocoOus s yyammxcs
Oummknonemus A aeteit. [Tom 17.] Xumus / pen.kouierus: |
M. AxkcénoBa, U.JIeercon, C.MapTeiHOBa. — 2-€ U31., mepepad. —
M. : Mup sunuknoneauii Apanta+, Actpens, 2008. — 656 c.:ui.

3 Metoanyeckue nocoous

1. TIporpammsl 0O1Ie00pa3oBaTENbHBIX YIPEIKACHUN. XUMUS |
8-9 knaccel. 10-11 xnaccel. ['apa H.H. -M.: u3garensctBo
«[Ipoceuienuey, 2008.-56¢.

2. Tabpuensa O.C. Xumus. 8-9 knaccel. Metoanueckoe
nocobue - 128 c. Pageuxuit A.M. 3aganus uid TEKYIIEro 1
WUTOTOBOTO KOHTPOJIS 3HAHUU yJaliuxcs 1o XUMHM. 8-9
knaccsl: [locobue i yunrens. — M.: ['ymaHuT. u3a. ueHTp
BJIAZIOC, 2003. -144c.

3. KOHTpONIBHO-U3MEPUTEIIbHBIE MATEPHUAIIBI. XUMHUSL: 8 KJ1acc
/ Coct. H.IL.Tpoery6osa. — M.:BAKO,2010. — 112 c.

4. bubnmoreka razetbl «XUMHUs», U3naTenbckuil 1oM «IlepBoe

CEHTSOPSI»

bubnnoreka xxypHana « XUMHs B LIKOJIE»

6. Xomuenko W.I'. COopHUK 3a/1a4 U yIPa)KHEHUN 10 XUMUHU
JUTSL CPETHEH MIKOJIBL. — 2-€ U37., ucp. u goi. - M.: 000
«M3parensctBo HoBas BonHa» : M3narens Y MEpEeHKOB,
2003. - 214c

7. Kommdukatop 37€MEHTOB COACPIKAHUS IO XUMHUU IS
COCTaBJICHHsI KOHTPOJIbHBIX U3MEPUTEIbHBIX MaTEPUAJIOB
(KNUM) rocynapcTBeHHOM (MTOrOBOM) aTTECTAIIMA
BBITYCKHUKOB [X Ki1accoB 001eo0pa3oBaTenbHbIX
yupexieHu (B HoBoit ¢popme) 2011 r, GUIIH, 2011.

8. Crneuundukanys sK3aMEeHAIMOHHON paboThI AJIs
npoenenus B 2011 roay rocyaapcTBeHHOM (MTOroBOiN)
aTTecTanuu (B HOBOM opMe) TI0 XUMUHU 00yUaIOIIUXCH,
OCBOUMBUINX OCHOBHbIE 00111€00pa30BaTe/IbHbIE TPOIPaAMMBbI
OCHOBHOT0 001ero oopazosanus. ®DUIIH, 2011.

9]
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IHocoOus Uit OTPAOOTKHM NPAKTHYECKNX YMEHUH U
HABLIKOB

JnmakTuyeckne KapToOYKH-3aJaHusl D
Kaprouku y1st uHIuBUyanbHOM pabOThI D
Harasanble nmocoous
TaOnuIs! ¥ IaKaThL: Ji|
e Crpoenue aroma
e  DIIeKTpOHHAas OpOUTaIb
e Mojenu aTOMOB HEKOTOPBIX 3JIEMEHTOB
e Kpucramisl
e  XHUMHYECKAS CBA3b
e BaneHTHOCTH
e (CreneHb OKUCIEHUS
e buHaphbie coenuHeHus
e Howmenknatypa coneu
e Kiaccudukanus HeOpraHu4ecKUx BEIEeCTB
e  XHWMHUYECKHE PEAKINH
e [lepuoauueckasi cucTeMa XMMHUYECKUX JIEMEHTOB
e Habop tpadaperoB moeneit aToMmoB
e [lepuoauueckasi cucTeMa XMMHUYECKUX JIEMEHTOB
(HacTeHHas)
e [lepuoauueckas cucTeMa XMMHUYECKUX JIEMEHTOB
(amexTpoduupoBaHHasi, HACTCHHAS)
e [lopTpersl y4eHbIX-XUMHUKOB — 3 KOMILJIEKTa
e Talnuua pacTBOPUMOCTH (HaCTEHHAsI)
e [lpaBuna paboTbl B XUMUYECKOM KaOUHETE
e HOT yyenuka
MarepuajbHas cpeia: MaAKeTbl, MOIEJIH, MYJISIKH i
e HalGop ans cocraBieHus 00bEMHBIX MOJEIIEH MOJIEKYI
JIEMOHCTPALIMOHHBIN
e Kpucrammmueckas penierka HoBapeHHON COJIH
e  Mogenp KpUCTaNIMYECKON PELIETKHU anMa3a
JI€MOHCTPALIMOHHAS
e  Mogenb KpUCTaUIMYECKON PELIETKHU rpadura
JI€MOHCTPALIMOHHAS
e  Mojenp KpUCTAIUIMYECKON pelIeTKH Hoaa
JI€MOHCTPALIMOHHAS
e  Mogenb KpUCTAUINYECKON PELIETKU MEU
JI€MOHCTPALIMOHHAS
e  Mogenp KpucTaNIn4ecKol peuierku okcuaa yriaepoaa (IV)
JI€MOHCTPALIMOHHAS
e  Mogenp KpUCTaNINYECKON PEIETKH MarHHs
JIEMOHCTPALIMOHHAS
TEXHUYECKHUE CPEJCTBA OBYUYEHUSA
Knacchas ocka ¢ Ji|
MynbTUMEIMITHBIN TPOEKTOP )|
Kommnsrorep |
OKCIO3UIIMOHHBIN KpaH )|
Konockon Ji|
IKPAHHO-3BYKOBBIE I1OCOBUS
e  Xumus. 8 K. DIEKTPOHHOE MpHIIoKeHUE K yueOHuky I'.E. i

Pynzurtuca /1 CD/
e  MynpTuMeauiitHoe yueOHOe n3gaHue. Xumus. 8 Kiacc
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e  OoOpazoBarenbHas koyutekius 1C. Xumus (6a30BbIi Kypc) 8

— 9 xnacc

e  Oopazosarenbhas koswiekiyst 1C. Xumus st Bcex XXI.
XUMUYECKHE OTIBITHI CO B3PhIBAMU 1 03

e  VYueOHoe 3eKTpoHHOE M3nanne Xumus (8 -11 kiacc)
Buptyanbnas naboparopust

e JleMOHCTpaAIMOHHOE TTOYPOUYHOE INIAHUPOBAHHE.
Heoprannueckas xumusa. N31aTenbCTBO «YUUTENb

e  Bupryanbsnas mkona Kupuina u Medoaus. Penerurop no

xumun Kupumia u Medoaus. 2006r.
e 1C: Penerutop. Xumus

e  DIIEKTPOHHBIE YPOKHU U T€CThl. XUMHUs B LIKoJIe. BemecTBa

U UX MPEBPAICHUS

e  DIIEKTPOHHBIE YPOKHU U T€CThl. XUMHUSI B IIIKOJIE. ATOM U

MOJIEKYIIa.

e  DIIEKTPOHHBIE YPOKHU U T€CThl. XUMHUsI B 1IKoJIe. BosHbIe

PacTBOPBL
e lHTepakTHBHbBIE TBOpUECKHE 3alaHUs. XUMuUs 8-9
e  Kosueknust BU1€0(pHIBMOB 110 XUMUHU

OBOPYJIOBAHUE U ITPUBOPHI

banst komOuHUpOBaHHAs

Komnmak crexIaHHbIH

[Tpubop 11 noaydeHust ra3oB (JI€MOHCTPALMOHHBIN)

Cocyn JlangonsTa

CHI/IpTOBKa JACMOHCTpAaMOHHAs

Komiiext IIPOTHUBOIIOKAPHOI'0O MHBCHTAPA

KoMIuIekT TepMoMeTpOoB XUMHUYECKHUX

[lnuTka anexkTpuyeckas

CTOJUKY 110 THEMHBIE

[ltaTuB A npoOUPOK KOMOMHUPOBAHHBIN

[IITaTnB 1EMOHCTPALIMOHHBIN

[{umipsr TurensHeie (Habop)

DNEKTPOHHBIN TEPMOMETP

ArnTeuka MenUIMHCKAs

OYKH 3aIUTHEIE

IlepuaTky pe3snHOBBIE

[ltaTuB s npodbupox

[lItaTuB J1abOpaTOPHBIN XUMUYECKH

10

Hocyg!a U NPUHAVICKHOCTH

HaGop mocyap! 1 mpuHaAJICKHOCTEH ISl pabOTHI C MAJTBIM
KOJIMUECTBOM BenlecTB (Mukpoiadoparopus) — 17 mr.

Boposnka genurensHas muummHapudeckas, 250 M

Konba kormueckas, 100 mi

Jloxka — no3arop Ne 1

HaGop mocyzpl 1151 peakTHBOB

banka ¢ xpbpIkon

[Tpobupka xumuyeckas, 16 mm

[TpoOupku nemoHCTpanmoHHbIe, 21 MM

CKJIIsTHKA

Crakan BbICOKHI ¢ HOcrKOoM, 400 M

Crynka ¢ meCTHKOM

Men3sypka, 50 mi

Yamra BeIIapuTeNIbHASA

SIS H=D=1=H=IICIESIICIES SIS I N CI SIS == s D=l == =l =l = )=
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HnaTens dhappoposblit

Bechl yueGHbIE ¢ pazHOBECaMH

[Tpubop 11 nomxydeHust razoB (J1a0OPATOPHBIN)

CrniupToBKa nabopatopHas

11

XHMHYECKHE PEAKTHBLI U MAaTE€pPHAJIbI

e A30THas KuCI0Ta

AKTHBUPOBaHHBIN yroJib

ANIOMUHUNA MeTaIITM4eCKUil (TpaHyJibl)
AIIOMUHAN a30THOKHCIIBIA JEBITHBO JHBIH
ANIOMHHMS OKHUCh

AJOMUHHIA CEPHOKHUCIBIM BOCEMHAIATUBOIHBIN
AJOMUHHNA XJIOPUCTBIA IECTUBOIHBIN

bapust ruipooKucy BOCbMUBOIHAS

bapus oxuce

bapuii xJI0pHCTBIN ABYXBOAHBIN

Bbpowm (B amnynax no 5r)

Bbymara yHuBepcanbHas (KHUKKH WIH TYOyChI)

Kenezo (II) ceprokucioe ceMuBoHOE
Kenezo (II) cepuucroe

XKenesa (III) oxuce

XKeneso (III) xmopHoe mecTuBoHOE
XKeneso (onmunku)

Xene3o BoccTaHOBIEHHOE (IIOPOIIOK)
WNHnukatop yHuBepcaabHbIN

Hon kpucrammmyeckuil

Kanu enkoe (rpanysibl)

Kanuii 6pomuctsiit

Kanuit yrnexuciblii KUCbINA

Kanuit cepHOKUCIIBIN KUCIIBIA

Kanuit iogucTsiit

Kanuit a30THOKMCIIBIN

Kanuit MapraniioBoOKucIbIi

Kanuit ceprokucibii

Kannit xsopuctsii

Kanbuusa rugpookuce

Kanpuwmii yrnexkucinsiii (Mesn, Mpamop)
Kanbuusa oxuce

Kanpumii XJIOpUCTBIN JBYBOIHBIN
Kapangamm BockoBbie

Jlakmon

Marnuii MeTaJNTnYecKuil (CTpY)KKa WIH JICHTA)
Maruus OKuch

Maruuii XJ10pUCTBIA IECTUBOIHBIN
Mapranna (IV) oxucs (nmopomiok)
Mens (II) yroekucias ocHOBHas
Menu (11) okuch (rpaHynbl)

Menu (11) okuch (IOPOLIOK)

Menpb (I1) cepHOKHCas MATUBOAHAS
Menp (II) xymopHast AByXBOJHAs

MeTunoBslii OpaHKEBbII

bymara denondranennoBas (KHUKKUA WIA TyOYChI)

Menp Metannuueckas (B Habope IpoBOJIOKa, MJIaCTUHBI)

S |Be|e =
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Hatp enxuii (rpanysib)

Hatpuit 6pomucTslii

Harpuii cepHOKUCIBINA TECATHUBOAHBIN
Harpwuii a30THOKHCTIBII

Hatpuit propuctsrit

Hatpuit xnmopucteiit

Optodochopnas kuciora

Cepa

Cepebpo a30THOKHUCIIOE

Cepnas kucnota (IioTHOCTH 1,84)

ConsgHas kuciora

denondranenn

OwmibTpbl OyMaXkKHbIE 30J1bHBIE, pazmep 4,5 cMm
OuibTpbl OyMaXKHbIE 30J1bHBIE, pazMep 9 cMm
dochop kpacHbIi

[uHk MeTamuveckuil (rpaHyIupOBaHHbBIN, 0€3
MBIILIbSIKA)

[{1HK CEpHOKHCIIBIA CEMUBOIHBIN
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