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Conepxxanue y4eOHOro npeamera

ConepxxaHue Kypca COCTaBJISICT OCHOBY JJII PACKPBITHS BaXKHBIX MHPOBO33PEHUECKHX
uJeH, TaKuX, KaKk MaTepuajbHOE €MHCTBO BEIIECTB MIPUPOIbl, UX T€HETUUYECKAsl CBS3b, PAa3BUTHE
($hopM OT CpPaBHHUTEIHLHO TPOCTHIX JO HaWOOJEe CIIOXKHBIX, BXOJSIIIMX B COCTAaB OPraHU3MOB;
0OyCIIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM U CTPOCHHEM, NPUMEHCHHUS BEIISCTB HX
CBOMCTBaMH; €IWHCTBO TPHUPOJBI XHUMHUUYECKUX CBSI3€d M CHOCOOOB WX MpeoOpa3oBaHUs MPHU
XUMUYECKUX  TPEBpAICHUSAX; TO3HABAEMOCTh CYIIHOCTH XUMHYECKUX MpPEBpaIieHUi
COBPEMEHHBIMH HAYYHBIMH METOJIAMHU.

Kypc Bxmrouaer B ceOs OCHOBBI OO0IIEed M HEOPraHMYECKOM XMMMM, a TAaKXKe KpaTKue
CBeJIeHUs 00 OpraHUYeCKHUX BellecTBax. B mporpamme Ha3BaHbI OCHOBHBIC Pa3feiibl Kypca, s
KaXJIOTO M3 HUX MEPEUUCIICHBI MO ISKAIINE U3YYEHUIO BOMIPOCHI, BUBI PACUETOB, XUMUUYECKUM
OKCIIEPUMEHT (JIEMOHCTpPAIMH, JA0OPATOPHBIE OIbBITHI, MPAKTHUYECKHE PaOOThl, OOBEKTHI
y4eOHBIX 3KCKYpCHUil).

[Ipu m3ydennn xypca nenecooOpa3HO UCIOJIb30BATh UCTOPUYECKUHN TOXO0/ K PACKPBITHIO
MOHSATHN, 3aKOHOB M TEOPHM, MOKa3biBas, KaK BO3HHUKAIOT W PEIIAIOTCS MPOTUBOPEUMS, Kak
COBEPIIAIOTCS OTKPBITUS YUCHBIMH, KAKOBBI MX CyIbOBI M )KU3HEHHBIEC TIO3UITUH.

[Iporpamma mocTpoeHa ¢ yueToM peaan3aini MEKIPEIMETHBIX CBs3eH ¢ KypcoMm (pusuku 7
KJlacca, TJIe U3Y4aloTcsl OCHOBHBIE CBEJIEHUS O CTPOEHUM MOJIEKYJ U aTOMOB, U Ouojioruu 6-7
KJIACCOB, TJIe JACTCSI 3HAKOMCTBO C XMMHUYECKON OpraHM3aIfeil KJIEeTKH U IpoleccaMu oOMeHa
BemecTB. [lporpamma peanu3yeT KOHLIEHTPUUYECKUN MPUHIMUI OOy4YeHHsI 4Yepe3 pa3BUTHE
(GyHIaMEHTAJIbHBIX  TOHATUH, W3ydeHHE 3aKOHOMEPHOCTEH W  OBJAaJCHHE HaBBIKAMU
MPaKTUYECKOU pabOTHI.

B conepxanum kypca xumuu 9 kiacca BHayasie OOOOIIEHHO PAacKpBITHI CBEICHUS O
CBOMCTBaxX KJIACCOB BEIIECTB — METAJIJIOB U HEMETAJIJIOB, a 3aTEM MOJPOOHO OCBEIEHBI CBOMCTBA
IIEJIOYHBIX M IIEJOYHO3EMENIbHBIX METa/lIoOB W TrajoreHoB. Hapsny ¢ »tuM B Kypce
PacKpbIBAIOTCA TaKKe M CBOMCTBA OTMEIbHBIX BaXHBIX B HAPOJIHOXO3AWCTBEHHOM OTHOILICHUU
BEIIECTB.

3HAYUTENIbHOE MECTO B COJIEP’KaHUU Kypca OTBOJHUTCS XMMHYECKOMY 3KcrepuMeHTy. OH
OTKpPBIBAET BO3MOXKHOCTH (POPMHpOBATH Yy YydYalllMXCSl CHENHAIbHBIE IPEIMETHBIE YMEHMUS
paboTaTh € BEIIECTBAMH, BBIMIOJHATH IPOCTHIE XWMUYECKHUE ONBITHI, YYUT IIKOJHbHHUKOB
0e30MacHOMYy H OKOJIOTMYECKHM TpaMOTHOMY OOIIEHHIO C BellecTBaMH B OBITY W Ha
MIPOU3BOJICTBE.

Pasnen 1. IloBTopenue n 00001menne cBeieHuii Mo Kypcey 8 kiiacca

bunapubie coeauneHus. Okcuapl — cojeoOpasylolue U HecoJieoOpasyrolue.
I'mapoxcuabl: ocHOBaHUs, aM(poTepHble, KUCIOThI. CpeiHue, KUCIble, OCHOBHBIE COJIH.

OO0oOuieHne CBEICHMH O XUMHUYECKHX peakiusax. Kiaccudukanus XuMHUYECKUX
peakuMii Mo pa3IMYHbBIM OCHOBAHMSAM: COCTaBY M YHUCIY pearupyrolux U o0pa3yrouuxcs
BEIIECTB, TEIJIOBOMY 3((eKTy, HanpaBiIeHHUIO, U3MEHEHUIO CTETEHEH OKUCIIEHUS 3JEMEHTOB,
00pa3yIoIIMX pearupyrolue BemecTna, (hase, HCIoIb30BaHHUIO KaTaau3aropa.

[lonsTHE O CKOpOCTH XHMMMUYECKOM peakuuu. PakTopbl, BIUSAIOIME HA CKOPOCTh
XMMHMUYECKUX PEaKIUil: NMPUPOAA pPEarupyrolluX BEIIECTB, UX KOHLEHTpauus, TeMIIeparypa,
IJIOLIa/1b COIIPUKOCHOBEHMSI, HalIM4une Kartanusatopa. Karamus.

JleMmoHCcTpanuyu



® O3HaKOMJICHHE C KOJUICKIHUAMHA MCTAJIJIOB U HEMCTAJIJIOB.

. O3HakoMIIEHHE ¢ KOJUIEKLIUSMHU OKCUOB, KUCIOT U COJIEH.

. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMU OT IPUPO/Ibl pEarupyrouux BEUIECTB.
. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMY OT KOHLIEHTPAIMK pearupyrommx
BEIIECTB.

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT IJIOLAAH

CONPUKOCHOBEHHUSI pEarupyrouux BEMECTB («KUIIALIUI CIIOW»).

. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIINH OT TEMIIEpaTyphl Pearupyrolnx BEeIeCTB.
JlabopaTopHbIE OTIBITHI

B3anmopeiicTBiue aMMuaka v XJ0pOBOIOPOIA.

Peakuus HeliTpann3anum.

Habmonenue TemnoBoro addexra peakiuu HeUTpann3aium.
BsaumopneiictBue cepHoit kucinotsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHUa BOAOpOaAa C IOMOIIBIO KaTala3bl KapTO(i)eJ'ISI

o0k owhE

3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLINN OT MPUPOJIbI PEATHPYIOIIHUX BEIIECTB HA
pUMepe B3aMMOICHCTBHS pacTBOPOB THOCYNIb(aTa HATPHS U XJopua oapus, THOCYIb(haTa
HanI/ISI 158 COJ'ISIHOfI KHUCJIIOTHEI.

7. 3aBHCHMOCTBL CKOPOCTH XMMHYECKOM PEAaKI[MU OT MPUPOIbI METAILIOB TIPU UX
B3aNMMOJICCTBUHN C COJITHOM KHUCIOTOM.

8. 3aBMCHMOCTBH CKOPOCTH XMMHUYECKOM PEAKLIUM OT IIPUPOIbI KACIIOT IIPH B3aUMOIEHCTBHI
HX C JKEJIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKOM PEAKIIUM OT TEMIIEPATYPHI.

10.  3aBHCHMOCTB CKOPOCTH XMMHYECKOMN PEAKIUH OT KOHIEHTPALUH.

11. 3aBucHMMOCTH CKOPOCTM XMMHUYECKOM pEakuud OT IUIOMIaA¥ CONPHKOCHOBEHUS
pearupyronmx BEIiecTB.

12.  3aBHCHMOCTB CKOPOCTH XHMHYECKOM PEAKIIMH OT KaTalnu3aTopa.
Pa3znen 2. XumMnuyeckue peakunuu B pacTBopax

[lonsiTue 00 HSIEKTPOJUTHUECKOW TUCCOLMALUHU. OJIEKTPOJUTBI U HEIJIEKTPOJUTHI.
MexaHnu3M Juccouuanuy  JJIEKTPOJUTOB C  pa3iM4HbIM  XapakrepoM cBsi3u. (CrerneHb
ANIEKTPOIUTUYECKOH ucconuanuu. CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHHUSI TEOPUM DJIEKTPOJUTHUECKOW aucconuanuu. Kiaccudukanus
HMOHOB U MX cBoWcTBa. KUCIOTBI, OCHOBaHMS U COJIM KaK 3JEKTPOJUTHL. VX Kinaccudpukanus u
JUCCOLUAIUS.

OOme XUMUYECKHE CBOICTBA  KHMCIOT: H3MEHEHHE OKpPackh HHAWKATOPOB,
B3aUMOJCHCTBHE C METa/UlaMH, OKCHUJAMU M THIPOKCHUAAMH METALUIOB MU  COJIMH.
MonexynsipHble U HOHHBIE (IIOJTHBIE M COKpAIIEHHBIE) YPAaBHEHUS PEAKIIHUH.

XHMMHWYECKUN CMBICI COKDAIEHHBIX YpPaBHEHWUN. YCJIOBUSA MNPOTEKAHHUS PEAKLUUU MEXAY
JJIEKTPOJIUTAMHU 10 KOHIIA. Pl akTHBHOCTH METaILIOB.

OOme XMMHYECKHE CBOWCTBA IIENOYEH: B3aWMOJCHCTBHE C KUCIOTaMHU, OKCHUIAMHU
HEMETauloB, coisiMu. OOmMe XMMHUYEeCKHe CBOMCTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJICHCTBUE C KUCIOTaMU, PA3JI0KEHUE IIPU HArPEBAHUH.

OOme XUMHYECKHE CBOHCTBA CpEIHUX COJIEH: B3aUMOJEHCTBHE C KHCIOTaMH,
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LIEJI0YaMH, COJIIMU U MeTaJllIaMu. B3auMoIeCTBUE KUCIIBIX COJIEH CO IIeI0YaMH.

I'uaponus, kak 0OMEHHOE B3aMMOJEHCTBHE COJiel ¢ BOAOH. [ MApOIN3 cOoNMM CHIBLHOTO
OCHOBaHMA W cnaboil KHCIOTHL. ['maponu3 comm cnaboro OCHOBAHHUSA W CHUJIIBHOM KHCIOTHI
[IIxana pH.

CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCU/IOB M COJIEH B CBETE TEOPUHU SJIEKTPOIUTUYECKOU
Jucconuanuu 1 OKHCIIMTEIbHO-BOCCTAaHOBUTCIBHBIX peaxunﬁ.

JlemoHCcTpanmu.

. HcnpiTanue BEUIECTB U UX PaCTBOPOB Ha AIEKTPONPOBOAHOCTD.

. 3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
i JIBM>KEeHHE OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.

. Omnpenenenne xapakrepa cpeibl B pacTBOpax COJICH.

JlaBopaTopHBIE OTIBITHI.

13. Tuccounanms cnadbix 3IEKTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBI.

14. Vizmenenue oKpacku HHIUKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakuus HeWTpaamM3auy pacTBoOpa MENOYN Pa3IUMYHBIMU KUCIOTAMH.

16.  Tlomyuenue ruapokcuna Meau (11).1 ero B3auMOIEHCTBHE C PA3ITMIHBIMU KUCIOTAMH.

17. BzanmojeiicTBrE CHIBHBIX KHCIOT ¢ okcuaoM Meau ().
18-20. B3aumoeiicTBrE KUCIIOT C METAJLIAMH.

21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlonydenue cTyaHs KPEMHUEBON KMCIIOTEL

23. KayecTBeHHAs peakiys Ha XJIOPU - MU CyIb(paT-HOHEI

24. VIsMeHeHne OKPacKH MHAMKATOPOB B IEIOYHOM Cpeie.

25. B3anMoaelicTBHUE IEN0YEH C YTIEKHCIIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

27. Ionyuenne ruapokcuaa meau (11) u ero pasnoxenue.

28. B3aumoelicTBrEe KapOOHATOB C KUCIOTAMH.

29. Tonyuenue rugpoxcua xenesa(lll).

30. BzaumopeiicTue xenesa ¢ pactBopoM cyinbdara meau (11)
Ipaxmuyeckue pabomul

1. CgsoiicTBa KUCIOT, OCHOBAHHUH, OKCHJIOB U COJIEH B CBETE TEOPHU
ANIEKTPOTUTUICCKOMN TUCCOIMAIINN M OKUCIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA

Pazpen 3. HemeTa/uIbI M UX COeANHECHHUS

CtpoeHue aToMOB HEMETAUIOB M MX MoJiokeHue B llepumomgmyeckoit cucrteme. Psp
ANEeKTPOOTpUIATENbHOCTH. KpucTamnnueckue pemeéTkd HEMETAINIOB — IMPOCTBIX BEIIECTB.
Annotponus u e€ npuunuHbl. Gu3znyeckue cBoiicTBa HeMeTasioB. OO0IIMe XUMHUYEeCKHe CBONCTBA
HEMETaJlJIOB: OKUCIIUTEILHBIE 1 BOCCTAHOBUTEIILHBIE.

l'anorensl, cTpoeHHE HUX aTOMOB U MOJIEKYJ. DuU3NYeCKME U XMUMUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB raJlOr€HOB B 3aBUCUMOCTHU OT MX MOJIOKEHUS
B Ilepuoauueckoil cucreme. HaxoxxieHne rajoreHoB B MPUPOJE U UX MOJIydYeHHE. 3HAUCHUE U
MIPUMEHEHHE TaJIOTEHOB.

l'anoreHoBOZOpPOABI M COOTBETCTBYIOIIME WM KHUCIOTHI: IUIABUKOBAs, COJIsIHAs,
OpoMOBOJIOpOIHAsI, MOJOBOOpoaHas. ['amorenuapl. KauecTBeHHBIE peakIMU Ha TaJOTEHH]I-
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nonsl. [IpuMeHenne coeMHEHUI raJIoTeHOB U UX OMOJIOTHYECKAas! pOJIb.

OOmas xapakrepuctuka smeMeHToB VIA-rpymmel. Cepa B mpuponae u e€ HOJTydeHHeE.
AnnorponHbsle MOAM(UKAIIMK Cepbl W HMX CBOMCTBA. XHMMHUYECKHE CBOWCTBA cepbl U €&
IIPUMEHEHHE.

CepoBo10po: CTPOEHUE MOJIEKYIIbI, (PU3UUECKUE U XUMUYECKUE CBOWCTBA, IOJYyYEHHUE U
3HadyeHue. CepoBogopoanas kuciota. Cyabpuasl v ux 3HaueHue. JIroMHHOPOPHI.

Oxcun cepsl (1V), cepaucras kucnota, cyabhutsl. KauecTBeHHas peakuus Ha CyabQuT-
HOH.

Oxcun  cepwt (VI1), cepnas kucnota, cymbdarsl. Kpucrammorunparsl. KadectBeHHas
peakius Ha CyiIb(haT-uoH.

CepHnast KuCIOTa - CHJIbHBIN 371eKTpoauT. CBoWicTBa pa30aBIeHHON CEPHOM KUCIOTHI, KaK
TUMUYHOW KHUCIIOTHI: B3aUMOJIEHICTBUE C METallJlaMU, OCHOBHBIMH M aM(OTEpHbIMU OKCUIAMH,
OCHOBaHUSIMU U aM(OTEPHBIMHU THIIPOKCHIAMH, cojiiMu. KauecTBeHHas peakius Ha CyiabQaT-
HOH.

OOmrast xapakTepucTHka 31eMeHToB VA-rpynnsl. A30T, CTPOCHHE aToMa U MOJIEKYIIBI.
Ouznyeckue U XUMHYECKHE CBOWCTBa M TNpPUMEHEHHE a30Ta. A30T B MPUPOJE U €ro
OunosioruuecKas poJb.

AMMUak, CcTpoeHue MOJeKyiabl U (usnueckue cBoiicTBa. AMMUAyHas BOJa,
HaIaTBIPHBIA COHUPT, TUIpPAT aMMHaka. JIOHOpPHO -aKIENTOPHBIA MeXaHW3M OOpa30BaHM
KaTHoHa aMMOHUs. BoccTanoBuTebHBIE CBOMCTBa aMMuaka. COJIM aMMOHUSL M UX TIPUMEHEHUE.
KavecTBeHHast peakiysi Ha KATHOH AMMOHHS.

Oxcuzpl a3oTa: HecoJeoOpa3yrolue W KHUCIOTHbIE. A30THCTas KUCIOTa U HUTPUTHL.
A30THas KUCIIOTa, €€ NoTydyeHrue u cBorcrra. Hutpartsl.

®docdop, crpoenne aroma u ammorponus. Pochuasl. Pochun. Okcun dochopa(V) u
oprodochopnas kucnora. Pocdarel. DochopHbie ynodpenus. MHCEKTULIH B

OOmiast xapakrepucTuka 31eMeHTOB IV A-rpymmnbl: 0COOEHHOCTH CTPOEHHsS aTOMOB,
IIPOCTBHIX BEILECTB U COCIAMHEHUI B 3aBUCUMOCTH OT IOJIO’KEHMs 3J1eMeHTOB B [leproanueckoit
cucreMe. Yriepoi. AJIOTPOINIHbIe MOIUGHUKALMK: anMa3, rpaput. AMOpPQHBIN yriaepoa U ero
COpTa: ca)ka, aKTUBUPOBAHHbIN yroab. Ancopbumsa. XuUMUYECKHE CBOMCTBa Yriepoja.
Kokcoxummuueckoe mpou3BOJCTBO U ero nmpoaykius. Kapoums.

Oxkcun yraepona(ll): crpoeHue MoOJIeKyNbl, TOJIydeHHE W €ro cBoicTBa. OKcHI
yraepoga(lV): crpoeHne MoseKyibl, MOJydyeHHE M €ro cBoicTBa. YrojbpHas kuciota. Conu
YTOJIbHOW KUCIJIOTBI: KapOOHATHI M I'MIpoKapOoHaThl. TexHudyeckas u nuieBas coja.

Heopranuueckue ¥ opraHMYecKue BELIECTBA. YTJIEBOJAOPOIbl. XMMUYECKOE CTPOEHUE
OpPraHMYeCKUX BELIECTB, KaK NOPSI0K COEJMHEHUS aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MertaH, 3TaH, KaKk OpeeiabHble YIIIeBOAOPOAbl. DTHIIEH U alleTUJIeH, KaK HelpeeibHble
(HeHachIlleHHBIE) yriieBoJopoabl. ['opeHue yrieBojoponoB. KauecTBeHHBlE peakuu Ha
HENpeENbHbIE COCTUHEHMS.

OTWIOBBI CNUPT, €ro NOJy4YeHUe, NpUMEHeHHe U (u3nosornyeckoe JencTBue.
TpéxaroMHbIi ciupT ruuepul. KadecTBeHHas peakliisg Ha MHOTOATOMHBIE CIIUPTBI. Y KCYCHAs
- IPEJICTaBUTENb Ki1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiicrsa. Kpemuuii B mpuponae. CUIMIMIBI U CUIIAH.
Oxcun kpemuusi(1Y). Kpemaueas kucnoTa u e€ coiu.

IIpousBoncTBo crekna M LeMeHTa. [IpoayKuusi CHIMKAaTHON IPOMBIIIJIEHHOCTH:
ONITUYECKOE BOJIOKHO, KepaMuka, papdop, pasuc. OnTuueckoe BOJIOKHO.



Hemeramner B mpupone. ®PpaknuoHHas MEPErOHKA >KHUIKOTO BO3JAyXa Kak CIOco0
MOJIydeHUs1 KHCIOpoJa, a3oTa, aprona. Ilomywyenume ¢ocdopa, KpemHus, Xxjiopa, Hoja.
DIEKTPOJIN3 PaCTBOPOB.

[Tony4yeHue CEpHON KUCIIOTHI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAsT CXEMA, METO/L
KUIISIILETO CJI0s, MPUHIUIIBI TEIUI000MEHa, MPOTUBOTOKA U LUpKyassuuu. OneyM. [Ipoussoicteo
aMMUaKa: ChIpbE€, XUMU3M, TEXHOJIOTMUECKask CXEMa.

JdeMoHcTpanuu

e Komnexius HeMeTamIoB.

e Mopenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP M NPUHIUIIBI €70 PAOOTHI.

e [opeHue HEMETAJIOB - MPOCTHIX BEIIECTB: cephl, hocdopa, IPEBECHOTO YIIIA.
e  OOpa31ibl FaJIOT€HOB - MPOCTHIX BELIECTB.

e B3aumoAelCTBUE TAIOT€HOB ¢ METAJUIAMH.

e BritecHenue xnopa OpoMoM WK H0J1a U3 paCTBOPOB UX COJIEeH

e KouleKkius npupoaHbIX COETUHEHUH XJ10pa.

e B3saunmopeicTBre cepsl C METAIAMHU.

e ['opeHue cepbl B KHCIOPOJE

e Komnexius cynb@UuIHbIX pyA.

e KauecTBenHnas peakuus Ha CyabGUA-UOH

e (OOecrBeurBaHNe OKPAIICHHBIX TKaHEH U [IBETOB CEPHUCTHIM Ira3oM.

e B3saumopeicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.

e OOyrimBaHWE OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM.
e Jluarpamma «CocCTaB BO3TyXa».

e BuneodbparmenTsl u ciaiiapl «I[Ituubu 6azapbi».

e [lonydenue, coOupaHue U pacro3HaBaHUE aMMHUAKa.

e Paznoxenue Ouxpomara aMMOHHUS.

e BsaumozeiicTBuE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

e ['opeHue u4epHOro nopoxa

e PazjoXeHue HUTpATa KaJlusl U TOPEHHUE JPEBECHOTO YroJibka B HEM

e OOpa31bl MPUPOAHBIX coenuHeHni Gocdopa.

e Topenue gocdopa Ha Bo3ayxe U B KUCIOPO/IE.

e [lonyuenue 6enoro docdopa 1 UCIIBITAHNE €r0 CBOMCTB

e Komnexmus «O06pa3ubl IPUPOIHBIX COSTUHEHHUH yTraepoaar»

e Iloprper H. /. 3enunckoro. IlornonieHue akTUBUPOBAHHBIM YIJIEM PACTBOPEHHBIX

BEILECTB WJIN T'a30B.

e YCTpONCTBO IIPOTUBOra3a.

e Mogenu MoJIEKya METaHa, ITaHa, STHJIEHA U alleTUICHA.

e BsaumogeilicTBre sTHIIeHa ¢ OPOMHOMN BOJIOW M pacTBOPOM I€pMAaHIaHaTa Kalusl.
e OO0uMe XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KHUCIIOTHI.

e KayecTBeHHas peakiiusi HA MHOTOATOMHBIE CIIUPTHI.

e Komnekmus «O0pa3upbl IPUPOAHBIX COSAMHEHUI KPEMHUY.

e Kosnekmus crekia, KEpaMHUKH, LIEMEHTA U U3/1E€UI U3 HUX.

e Komiekius npoIyKIu1 CUIUKATHON MTPOMBIIIIEHHOCTH.



e Buzaeodparments! u cnaiiapl «I [pou3BOACTBO CTEKIIA U IEMEHTAY.

e Komreknus «lIpupoaHsie coeMHEHUS HEMETAIIOBY.

e Buneodpparments! u cnaiiapl «@pakiinoHHas EPETOHKA KUAKOTO BO3LyXa»

e Buzneodparments! u cnaiiapl «lloxydenue Bogopoaa, KUCIOPOia U raJIoTEHOB
ANIEKTPOJIUTUYECKUM CIIOCOOOMM.

e Mogenu annapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mopenp KUIAETO CIIOS.

e Mogenp KOJIOHHBI CHHTE3a aMMHUAKa.

e Buzneodparmentst u cnaiiapl «[[pou3BOICTBO CEPHOM KUCIOTHI.

e BuneodpparmenTs! u cnaiiasl «IIpon3BoacTBO aMMHaKay.

e Komnexmus «CpIpb€ 15l MOTY4YE€HUS CEPHON KUCTOTHD.

Jlabopamopnuie onvimel

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYIIb(AT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH aMMOHHSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK 2JIEKTPOJIUTA.
35. KauecTBennsle peakuu Ha GocdaT-muoH.

36. [Monydyenne U CBOWCTBAYTOJBHOM KMCIIOTBI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IMpomyckanue yriaeKuCIoro ra3a yepes pacTBOP CUIMKATA HATPUS.
IIpaxmuueckue pabomel

2. V3ydeHune CBOMCTB CONSHON KHUCIOTEL

3. UsyueHne CBOMCTB CEPHOM KUCIIOTEL

4. TlonyyeHre aMMUaKa ¥ U3y4eHHE €ro CBOMCTB.

5. ITonyueHune yriIeKUCIOro ra3a ¥ U3ydeHUeE €ro CBOMCTB.
Pazpen 4. Merasiibl M1 UX COeINHEHUS

Ilonoxxenue MeTamiIoB B HepHOHquCKOﬁ CUCTEMC XHUMHUYCCKUX JJICMCHTOB I[ n.
MeHI[eJ'IeeBa, CTPOCHUC HX ATOMOB H KpPHUCTAJIJIOB. Merannuueckasl CBSI3b M MeTaJLIMuecKas
KpUCTAJUIMICCKAA peméTKa. duszndyeckue CBOHCTBA METAIIJIOB: QJICKTPO- U TCINNIOIIPOBOAHOCTD,
OTpaxarouias CHOCO6HOCTB, IIacTHYHOCTh. CIIaBbl IIépHLIe 1 OBCTHBIC.

Mertaniasel Kak BOCCTAaHOBUTEIIH. QHGKTpOXI/IMI/I‘ICCKI/II‘;I paa HaHpH)KeHHﬁ. Bzaumopeiicteue
MCTAJIJIOB C HEMETAJlJIaMH, OKCHIaMH, KHUCJIOTaMH, COJISIMMU. AJ'IIOMI/IHOTepMI/ISI.

CTpOGHI/Ie ATOMOB U IMPOCTBIX BCHICCTB IICJIOYHBIX MCTAJJIOB. 3aBUCHMOCTD (I)I/I3I/I‘ICCKI/IX
U XMMHYECKMX CBOHCTB IIEIOYHBIX METAJIOB OT 3apsAA0B SAACp HUX aATOMOB. OKCI/I,[[LI n
TUAPOKCHUABI MCJIOYHBIX MCTAJUIOB, UX IOJYUCHHUC, CBOﬁCTBa, IMPUMCHCHHUC. Baxwueiinue comm
MICJIOYHBIX METAJIJIOB, UX 3HAYCHHC B ’)KMBOH U HEXKUBOK MpupoaAc U B JKU3HU YCIIOBCKA.

CTpOGHI/Ie ATOMOB M MPOCTBIX BCHICCTB MICJIOYHO3CMCIIbHBIX MCTAJIOB. 3aBUCHMOCTH
(1)I/I3I/ILICCKI/IX U XUMHYECKHMX CBOMCTB IIEI0OYHO3EMEIbHEIX METAIOB OT 3apAa0B AOCp HX
aTOMOB. OKCI/I,[[BI U TUAPOKCUABLI MICJIOYHO3CMCIIbHBIX MCETAJJIOB, UX IHOJYUCHUC, CBOMCTBA U
IMPUMCHCHUC. Baxwneiinyie conu MEIOYHO - 3€MeIbHBIX MCTAJUIOB, UX 3HAYCHUC B MPUPOAC U
KHM3HH 4YCJIOBCKA. Kap6OHaTLI n FI/I,Z[pOKap6OHaTBI KaJIbIIusl.



XKéctkocTh BOABI: BpeMeHHas M mocTostHHAsA. CrocoObl yCTpaHEHUS BpPEMEHHOMN
x€ctroctu. CrIocoObl yCTpaHEeHUS MOCTOSTHHOM KECTKOCTH. MoHnThl. CoeIMHEHUS aIFOMUHUS B
npupoje. XUMHUYECKUue CBOWCTBA amoMUHUSA. OCOOEHHOCTH OKCHAA U THIPOKCUIA AIFOMUHUS
KakK aM(pOTEepHBIX COSAMHCHNUN. BaxxHeHe comu amoMuHus (XJI0pua, Cyiabdar).

OcobenHoctr cTpoeHUs aToma xenesa. JKene3o B mpupoje. Baxueilmue pyabl jxenesa.
Oxcunpl u ruapokcunsl kenesa(ll) u keneza(lll). Comm sxeneza(ll) wu  xenesza(lll).
OOHapyxeHHe HOHOB KaTUOHOB eJle3a B pacTBOpe. 3HAUEHHUE COCTUHEHUM Kene3a.

Koppo3zus xumuueckas 1 3J1eKTpoXuMUYecKast. 3alliuTa METAJIOB OT KOPPO3HH.
Mertaiisl B Ipupojie: B CBOOOTHOM BUJE U B BUJIEe coequHeHu. [lonsTre o Metautypruu.
Uépnas u uBeTHast Metautyprus. [lupomeramnyprusi, riipOMeTAILITYPrus, SIEKTPOMETAIUTYPIHUSl.
Jomennsrii nporecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOJIH3 PACILIABOB.

JlemoHCcTpanmu

o B3anmonenicTBue HaTpus, TUTUS U KaJIbLHS C BOJOM.

. l'openue HaTpusi, MarHus ¥ >keje3a B KUCIOPO/Ie.

. Benslka TepMUTHOM cMecH.

i B3anmopericTBre cMecH MOPOIIKOB CEPBI U JKeJe3a, IUHKA U CEpBI.

i BzaumopelicTBrE aTFOMUHMS C KMCIIOTaMHU, IIEJI0YaMH 1 BOJIOM.

. B3anmoselicTBre xkemne3a u Meu C XJI0pOM.

i B3anmopeiicTBre Mey ¢ KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM M @30THOM KUCIOTOU
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).

. Okpacka miaMeHu COeTUHEHUSIMHU IIEJIOYHBIX METAJIIOB.

. Okpacka miaMeHu COeTUHEHUSIMHU IIEJT0YHO3EMETbHBIX METAJIIOB .

o T"amenune u3BecTH BOJOM.

o [Tonydenne xKECTKOM BOJBI B3aMMOJAECHCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOUM BOAOM.
. YcrpaHneHue BpeMEeHHOM KECTKOCTH KUTITYEHUEM U JJ0OaBKOM COJIBI.

o YcrpaHeHue NOCTOSIHHON KECTKOCTH JOOABKOM COJIBI.

. HMoHUTHI ¥ IPUHIIKAIT UX ACUCTBUSA (BUACOPPArMEHT).

. Komnekuust npupoIHbIX COSAMHEHUN aTFOMUHUS.

. BuneodparmenTs! u crnaiiapl «OKCHT A TFOMUHHS ¥ €70 MOIU(DUKAITAN.

. [Tonyuenue ampoTepHOro TUAPOKCUAA ATIOMUHUS U UCCIIEI0OBAHUE €T0 CBOMCTB.

. Komneknust «XuMUYECKHUE HCTOYHUKHU TOKA».

. Pe3ynbpratrhl AMTETLHOTO HKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UH CTAJIbHBIX U3/1ENUi B
3aBUCHMOCTH OT YCJIOBHI MPOLECCOB.

. BoccranoBnenne menu u3 okcuaamenu( 1) Bogopomom.

. BuneodparmenTs! u cnaiiapl «[Ipor3BoACTBO UyryHaW CTAIN.

. BuneodparmenTs u cnaiiapl «3meust ©3 4yryHa v CTaim.

. BuneodparmenTs u cnaiiapl «[Ipor3BoACTBO aTFOMUHUSY.

JlabopamopHule onvimoi
39.BsaumoeiicTBre kesesa ¢ pactBopoM cyiabhara meau(l1).
40.TTonyyeHne U3BECTKOBOM BOJIBI U OIIBITHI C HEH.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIMU HA KATHOHBI JKeJIe3a
Ipakmuyeckue pabomol



6. IlosyueHue 5KeCTKON BOIBI M CLIOCOOBI €€ YCTPAaHEHUS.

7. Pelenue SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «MeTauibh.
Pa3nen 5. Xumus u okpy»kamouas cpeaa

Crpoenne 3eMiu: sIpo, MaHTHs, 3eMHasi KOpa, UX XUMUYEeCKHid coctaB. JluTocdepa u
e€ xumuueckuil cocraB. Munepansl. Pynsl. Ocanounbie mopojsl. Iloje3Hble uckomaemble.
XUMHUYECKUH cOCTaB THIPOCHephl. XUMHUYECKHIA COCTAB aTMOCHEPHI.

VcTOYHMKM ~ XMMHYECKOTO  3arps3HEHUS  OKpyXKaromed cpenbl.  [moGampHbIE
AKOJIOTMYECKHE POOJIEMbl YEIOBEUECTBA: MAPHUKOBBIN 3(h(EKT, KUCIOTHBIE I0%K/IH, 030HOBBIE
IbIpbl.  MeXIyHapoJAHOE COTPYIHMYECTBO B OOJACTH OXpaHbl OKpYXKarolled Cpeabl OT
XMUMHMUYECKOTO 3arps3HEHUS. «3elIEHAst XUMUS).

JdemMoHcTpanuu
. BuneodparmenTs! u cnaiipl «CtpoeHue 3eMin U €€ XUMHUYECKUH COCTaB.
. Komnexnust MUHEPAIOB ¥ TOPHBIX MOPOJ.
. Komnexkuus «Pynel MeTamios».
. BuneodparmenTs u crnaiifpl «I'1obanbHble 3KOJI0THUECKUE TPOOIEMbI UETIOBEYECTBAY.

JlaGopaTopHBIE OTBITHI
N3yuenue rpanura.

Pa3znen 6. O0001eHHe 3HAHMI 110 XMMHUM 32 KYPC OCHOBHOM mK0JbL.IIoaroroska k
OCHOBHOMY IroCy1apCTBEHHOMY IK3aMeHY

Crpoenue aroMa B COOTBETCTBHH € MOJIOKEHUEM XUMUYECKOT0 3ieMeHTa B [lepuoanueckoit
cucteme. CTpoeHHE BEIIECTBA: XUMHUUYECKAsl CBSI3b MKPUCTAJUIMUECKHUE PEIIETKH. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX JIEMEHTAMHU MPOCTHIX BEIIECTB (METAJIOB, HEMETAIJIOB, 0J1aropoIHbBIX
ra3oB) OT IOJIOKEHHUs d1eMeHTOB B Ilepwommyeckoit cucteme. THUIONIOTHS HEOPTraHUYECKUX
BEILIECTB, JICJICHUE UX HA KJIaCCHI M rpymibl. [IpeacraBuTenu.

[Ipu3Haky ¥ ycIOBHS MPOTEKAHUS XUMUYECKUX PEaKIHMi. THUITONIOrUs XUMHUECKUX PEaKIUi
10 pa3Ju4YHbBIM OCHOBaHMSM. Peakimu MOHHOTO oOMeHa. OKHCIHUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKkIuu.

XHWMHYECKHE CBOMCTBA TPOCTBIX BEIIECTB. XapaKTepHble XHMHYECKHE CBOMCTBA
cosieoOpa3yoIuX OKCUAOB, THAPOKCUIOB (OCHOBAaHUM, KUCIOT U aM(OTEPHBIX THAPOKCHUIOB),
COJIEH.



HHaHpreMble pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro Hpe[[MeTa«XI/IMI/IH»

[To 3aBepmIeHHIO Kypca XMMHU Ha 3TaHE OCHOBHOTO OOIEro oOpa3oBaHUs BHIITYCKHUKH
OCHOBHO IIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIUMU PE3YIbTaTaAMU:

l. JIn4HOCTHBIE pe3yJbTaThl.

1) Ocosnanue cBOEH OSTHHYECKOH NPUHAMIEKHOCTH, 3HAHHE HCTOPMM XHMHUHM W BKJIaja
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;

2) ®opmupoeanue OTBETCTBEHHOTO OTHOLIEHWS K MO3HAHUIO XHMHUH; TOTOBHOCTH H
CIIOCOOHOCTH OOy4aromMxcsd K CaMOpPa3BUTHIO UM €aMOOOpPa30BaHHWIO Ha OCHOBE H3YYEHHBIX
(aKTOB, 3aKOHOB M TEOPWUH XWMHUH; OCO3HAHHOTO BBIOOpA ¥ IOCTPOCHUE HWHIMBHUIyaTbHOMN
00pa30BaTeIbHON TPAaCKTOPUH;

3)  @opmuposarue ENOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MHUPA, HEOTHEMIIEMOMN YaCThIO
KOTOPOH SIBJISIETCS] XUMHUUECKasi KapTHHA MUPA;

4) Oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YDOBHIO pPAa3BUTUS HAyKH H
0OIIECTBEHHOH MPAKTHKH, B TOM YHCJIE U XUMHYECKIM;

5) Ocsoenue conuanbHBIX HOPM, NMPaBWJI HOBEAEHHUS, polieil W (GOPM COLMANBHON KM3HH B
COlIMyMe, TMPHPOJIE W YACTHOHM KM3HH HA OCHOBE DKOJIOTHYECKOW KYyJIbTYPHI M 0E30MacHOTO
oOpallleHus ¢ BeleCTBAMU U MaTepualaMy;

6) @opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHMH CO CBEPCTHHKAMH U
B3pOCIBIMH B TIpollecce  0Opa3oBaTeNbHOW,  OOIIECTBEHHO  IMOJIE3HOHM,  ydeOHO-
HCCIIEIOBATENIbCKON, TBOPUECKON U IPYTUX BUJOB JEATEILHOCTH, CBSI3aHHBIX C XUMHEH.

Il. MeranpeaMeTHbIe pe3yJabTaThl:

1) Onpedenenue ueneii coGCTBEHHOro 0OYYEHHs, MOCTAHOBKA M (OPMYIMPOBAHME s ceOst
HOBBIX 33]1a4;

2) Ilnanupoéanuu e TyTeil IOCTHXKEHUS IKEJIAEMOrO pe3y/ibTara OOydeHHs XHUMHHM Kak
TEOPETHUYECKOTO, TAK U IKCIIEPUMEHTAIIBHOTO XapaKTepa,

3) Coommecenue cBOuMX NEHCTBUIA C MIAHUPYEMBIMH PE3YIbTaTaMH, OCYUeCmEieHUe KOHTPOIs
CBOCH JEATENIBHOCTH B IpOIECcCce JOCTIDKEHUS pe3ynbTara, onpedeiierue COCOOOB JCHCTBHMA
MIPH BBITIOJTHEHUH JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBHH C MTPABHIAMH TEXHUKU
0€30I1aCHOCTH;

4) Onpedenenue MCTOYHMKOB XMMMYECKOH MH(MOPMALMH, HOIydeHHE M aHAIM3 €&, CO3JaHuEe
WHGOPMAIIMOHHOTO MPOJIYKTa U €ro MPe3CHTAIIUS;

5) Ucnonvsoeanue 0CHOBHBIX UHTEILIEKTYaNbHBIX ONEPALIMii: aHAIM3A U CHHTE3a, CPABHEHUS U
cUCTeMaTu3aluu, 0000IIeHNsI U KOHKPETU3AllUH, 8bls16/1eH1e TIPUIMHHO-CIICACTBEHHBIX CBsI3eH U
nocmpoeHue TOTUIECKOTO PACCYKIICHUS U YMO3AKITIOUeHHsI (MHIYKTUBHOTO, AETYKTUBHOTO H IO
aHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO COICPIKaHNUS;

6) Vmenue coszmaBarh, IPUMEHATH U IPEOOPA30BLIBATE 3HAKU U CUMBOJIBI, MOJIEIU U CXEMBI IS
pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1aY;

7) ®opmuposanue W pazéumue SKOJOTUYECKOTO MBINUIEHHS, YMEHHE NPUMEHATh €ro B
MO3HABATEIHbHONW, KOMMYHHKATHBHOW, COIMAIBHONW TMpakTUKe U  NPodecCHOHATBHOMN
OpHUCHTAIHH;

8) FeHepupoeaHue uaeu u OIpPEACICHUC CPCACTB, HCO6XOI[I/IMBIX AT UX peaJin3allvuu.

10



IIpenmeTHble pe3yabTaThI:

Bbll’lyCKHI/lK Hayuumcs.

XapaKTepu30BaTh OCHOBHBIE METOAbl TO3HAHUS , HAOIIOAEHWE, H3MEpEeHHe,

IKCIIEPUMCHT;

OTMCHIBATh CBOWMCTBA TBEPIBIX, JKHIKHX, Ta3000pa3HbIX BEHISCTB, BBIACISS HX

CYIIIECTBCHHBIC TTPH3HAKHY;

pacKpbIBaTh  CMBICI ~ OCHOBHBIX  XUMHUYECKHUX  TIOHATHH  «aTOM»,«MOJICKYIIay,
«XUMHYECKHH JIEMEHT»,  «IPOCTOE  BEIIECTBO», «CIOKHOE  BEIIECTBOY,

«BaJICHTHOCTBY, «XUMHYECKAast PEAKIHs», UCIOJIb3ys 3HAKOBYIO CUCTEMY XHUMHH;

pacKphIBaTh CMBICT 3aKOHOB COXPaHEHHs] MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,

ATOMHO-MOJIEKYJIIPHON TEOPHH;

pa3nuvaTh XUMHYECKUE U (QU3NICCKHUC SIBIICHHUS,

Ha3bIBATh XUMHUYECKUE DIICMEHTHI;

OTIPENIENATh COCTaB BEIIECTB IO UX (hopMyram;

OTIPENIENATh BAJIGHTHOCTh aTOMa DJIEMEHTA B COSIMHCHHUSX;

OTIPEICIIATH THUIT XUMHUYECCKHX PEaKIIHiA,

Ha3bIBATh IPU3HAKHU M YCIOBHUS MTPOTEKAHUS XUMHUYCCKUX PEAKITU;

BBISIBIISATh TIPU3HAKH, CBUJCTEIHCTBYIOIIHE O TPOTCKAHUU XUMHUYCCKOW PEAKIMH IPU

BBITIOJIHEHUH XUMUYECKOIO OTIbITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHMI;

COCTaBIISATh YPaBHEHUS] XUMUYECKUX PEaKIUi;

coOo1aTh paBmuiia 6€30MacHO paboThl IPH MPOBEJCHUH OTIBITOB;

MOJIb30BATHCS JTAOOPATOPHBIM 000PYTOBAHUEM H MTOCYIOH;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHCIISATH MACCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa 10 POpMYysie COeAMHEHNUS;

BBIYHCIISATH KOJIMYECTBO, 0OBEM WIIM MacCy BeEIeCTBa MO KOJUYECTBY, 00beMy, macce

peareHToB WK IPOAYKTOB PEAKIIHH;

XapaKkTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOJa U

BOJIOPO/IA;

MOJIy4aTh, COOMPATH KUCIOPO/I U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

pacKpbIBaTh CMBICI 3aKOHA ABOTapO;

PacKpbIBATh CMBICI IOHATUN «TETMI0BON 3PPEKT peakium», «MOJISIPHBIH 00beM»;

XapakTepu30BaTh GU3NYECKUE I XUMUUECKHUE CBOMCTBA BO/IBI,

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

MPUTOTOBIISATH PACTBOPHI C ONIPEIEIEHHO MacCOBOM IO pacCTBOPEHHOTO BEIIECTBA;

Ha3bIBAaTh COCMHEHHS U3YYCHHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB;

XapakTepu3oBaTh (u3MUEeCKHMe W XHMHYECKHE CBOWCTBA OCHOBHBIX  KIIACCOB

HEOPraHMYECKUX BEIIEeCTB: OKCUOB, KUCIOT, OCHOBaHHIi, COJICH;

OTIPEIeNATh IPUHAICKHOCTD BEIIECTB K ONPEICICHHOMY KIIACCy COSIUHEHU;

COCTaBIATh (OPMYJIBI HEOPTAHMUECKUX COSAMHEHNN N3YUEHHBIX KIacCOB;
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IIPOBOJUTH  OMBITHI, MOATBEP)KIAIOIINE XMMHMUECKHME CBOMCTBA H3YYEHHBIX KJIaccoB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIIOT W LIEIOYEH 10 MU3MEHEHHMIO OKPACKU
UHJMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEXIY KJIacCCaMU HEOPTraHUUECKUX COEIUHEHMUIA;
packpsiBaTh cmbica [lepuoanueckoro 3akona J[. . MenneneeBa;

OOBSICHATh  (PU3UYECKUH CMBICT ATOMHOTO (HOPSAKOBOTO) HOMEpa XHUMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYMIIbI U Iepruoa B nepuoanyeckoit cucreme . 1. Menaeneena;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHS aTOMOB, CBOMCTB JJIEMEHTOB B
npeienax MajibIX EPUOJIOB U IVIaBHBIX MOArPYIII;

XapaKTepU30BaTh XHMHUYECKUE 3JEMEHTHI (OT BOJOpOJa O KajblUs) HA OCHOBE HX
MoJIoXkeHus B nepuoandeckoit cucreme Jl. . MenneneeBa 1 0coOeHHOCTEN CTPOSHUS UX
aTOMOB;

COCTaBJISATh CXEMbI CTPOCHUSI AaTOMOB TNEPBBIX 20 3JIEMEHTOB NEePUOINUYEeCcKOi cuctemsl 1.
U. Menneneena;

PacKpbIBaTh CMBICI IOHITUN: «XUMHYECKAsl CBSI3bY, <«AIEKTPOOTPULIATEIBHOCTDY;
XapaKTepu30BaTh  3aBUCUMOCTh  (DU3MUECKUX  CBOMCTB  BEIIECTB  OT  THUIIA
KPUCTAJUTMYECKOMN PEIIETKH;

OTPEENATh BUJ XUMUYECKOU CBS3H B HEOPraHUYECKUX COSCAMHEHUSIX;

n300paxaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, O0Opa3oBaHHBIX Pa3HBIMH BUIAAMHU
XHUMHYECKUX CBI3CH;

packpbIBaTh CMBICIT MOHATUI
CHOH»,«KaTHOH, AHUOH,«JIEKTPOTUTHD?, KHEITEKTPOIUTHI»,«ANEKTPOJIUTHIECKAS
JUCCOLMALUS», COKUCIIUTEIbY, CTENIEHb
OKHCIIEHUS»,«BOCCTAHOBUTEIbY,«OKUCIEHNE»,«BOCCTAHOBIICHHEY;

ONIPENIENATh CTEIEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCAMHEHUY;

PacKpbIBaTh CMbBICI TEOPUU JIEKTPOIUTHUECKOHN INCCOLNALINY;

COCTaBJISITh YPaBHEHHUS SJIEKTPOIUTHUECKOMN TUCCOLMALUN KUCIIOT, IEJI0YEH, COJIEH;
OOBSACHATH CYIIHOCTB IMpOIecca IEKTPOIUTHUECKON AUCCOLMALMM U PEAKIIMI HOHHOTO
oOMeHa;

COCTaBIISATh TOJHBIC U COKpAIIEHHbIE HOHHBIE YPaBHEHHS peakiuii oOMeHa;

OTIPEIeNIATh BO3MOKHOCTh MMPOTEKAHUSI peaKnii HOHHOTO OOMEHa;

MPUBOJUTh PEAKIUU, TIOATBEPKAAOIINE KAYECTBEHHbBIN COCTAB PA3JIMYHbIX BEILIECTB;
OIPEeNEeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOUN peaKInu;

KIACCU(PUIIMPOBATh XUMHUUYECKUE PEAKIIMH IO PA3IMYHBIM MPU3HAKAM;

XapaKTEpPU30BATh B3aMMOCBS3b MEXJy COCTaBOM, CTPOCHHEM U CBONCTBaMH
HEMETAJUIOB;

MPOBOJIUTH  OMBITHI MO TMOJYYEHHIO, COOMPAHUIO M M3YUYEHUI0 XUMHUYECKUX CBOMCTB
ra3o000pa3HbIX BEUIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

pacrno3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIEC BEUIECTBA: YITIEKUCIBINA a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU METAIIIOB;

Ha3bIBATb OPraHUYCCKUC BCIHICCTBA IO HX (i)opMyne: MECTaH, 39TaH, 3TUJICH, MCTAHOII,
12



9TaHOJI, IVIMLEPUH, YKCYCHasl KUCI0Ta, aMUHOYKCYCHasl KMCJIOTa, CTEApUHOBAasl KUCIIOTA,
OJIEMHOBAs KUCJIOTA, TJII0KO034;

® OLECHUBATh BJIMSHME XUMHUYECKOI'O 3arpsi3HEHUs OKpYXKalollled cpeabl Ha OpraHu3M
4eJI0BEKa;

® TpaMOTHO OOpaIIaThCs C BEMIECTBAMH B TIOBCETHEBHON KHU3HU;

® OIpeneisiTh BO3MOXKHOCTb IIPOTEKAaHUs peakUuid HEKOTOPbIX IpelCcTaBUTENIEH
OpraHMYECKHUX BEIIECTB C KHUCIOPOJOM, BOJOPOJIOM, METallaMH, OCHOBAHHIMH,
raJIor€HaMH.

Buinycknux nonyuum 803mMO0iCHOCMb HAYYUMBCA.
. BBIJIBUTATh U TPOBEPATH IKCIEPUMEHTAIBHO THUIMOTE3hl O XUMHUYECKHX CBOWCTBaX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHUE PEAKIIUH,
0 XapakTepe W MPOIYKTaX Pa3IMYHBIX XUMHUYECKUX PEAKIIHIA;
. XapaKTepU30BaTh BEIIECTBA MO COCTaBYy, CTPOEHHUIO M CBOMCTBAM, yCTaHABIMBAIOT
MPUINHHO-CIICJICTBEHHBIE CBS3M MEXTY TAHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

. COCTaBJISATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHHUSI 10 COKPAIEHHBIM HOHHBIM
YPaBHEHUSM;
. MPOTrHO3UPOBaTh  CHOCOOHOCTh  BEIIECTBA  NPOSIBIATH  OKHUCIIUTENbHBIE WU

BOCCTAaHOBUTEIIbHBIE CBOMCTBA C YYE€TOM CTEIMEHEH OKHCJICHHUS DJIEMEHTOB, BXOJSIINX B €T0
COCTaB;

. COCTaBIIAITh ~ YPaBHEHMsI  peakUui, COOTBETCTBYIOUIMX  MOCIEAOBATEIbHOCTU
MpeBpALEHUI HEOPraHNYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

. BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THUIOTE3bl O PE3ylbTaTax BO3JICHCTBUS
pa3nuyuHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTHU XUMUYECKOMPEaKIInu;

. WCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS JJIS1 IKOJIOTUYECKH TPAMOTHOTO MOBEICHUS B
OKpY>Kalolle cpefe;

. HCI0JIb30BaTh MPUOOPETEHHBIE KIFOYEBbIE KOMIIETEHIIUU MPU BBIIOJHEHUH MTPOEKTOB
U y4eOHO-UCCIIEOBATEIbCKUX 3a/ad [0 U3YyYEHUIO CBOMCTB, CHOCOOOB TOJIy4EHUS H
pacrno3HaBaHUs BEIIECTB;

. 00BEKTUBHO OLIEHUBATh MH(GOPMAIIUIO O BEIIECTBAX U XUMUYECKUX MTPOLIeccax;

. KPUTHUYECKH OTHOCUTBHCS K TICEBJOHAYy4HOW uH(OpManuu, HeI00pOCOBECTHOU
peKsaMe B CpeAcTBax MaccoBOoi HHGOpMaIUy;

. OCO3HABAaTh 3HAYCHHE TEOPETUYECKUX 3HAHUN 1O XUMHH I HPaKTUYECKOU
JeSITeIbHOCTH YEJIOBEKa;

. CO3JAI0T MOJENH U CXEMbl Ui peuieHUs y4eOHbIX U TO03HABATENbHBIX 3a]1ay;
MOHUMATh HEOOXOJMMOCTh COONIOJIEHUS TPEANUCAHHM, MpeATaraéMblX B HMHCTPYKLHUAX IO
WCIOJIb30BAHHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHH U JP.
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TemaTn4eckoe IJIAHUPOBaHUE 8 kaacc

No Ha3Banmue pa3jgena, TemMbl. KontpoasubiellpakTuueckue
n/n OcHoBHoOe coepkaHue Bcero padoThI padoThI
[ToBTOpEeHME M 00600IIIEHNE CBECHUM 110 5
1 | xypcy 8 knacca. XUMUYECKUE PEaKIIUU
2 | XuMHYECKHE PEaKIH B PaCTBOPaX 10 1 1
3 | Hemeramnsl 1 uX coeqUHEHNS 29 1 4
4 | Mertaiisl ¥ UX COEIUHEHUSI 15 1 2
5 | Xumus u oKpyKarormas cpejia 2
O060011eH1e 3HaHUH IO XUMHH 32 KypC 7 1
OCHOBHOM MIKOJIEL. [ToaroToBKa K
OCHOBHOMY IrOCYJITapCTBEHHOMY 9K3aMEHY
6 | (0I'D)
HTroro 68 1 7

14




Ka.]'[eH}.IapHO-TeMaTI/I‘{eCKOE IJIAHHPOBaAHUE 9 kJaacc

ypoKa

Tema ypoka

Koa-Bo
JacoB

ILnanupyem
asi 1aTa
NPOBeICHUs

daxkTnyeckas
aaTa
NPOBeJACHUS

[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. 1.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOT0B

Knaccudukanus n
HOMEHKJIaTypa HEOpraHUYECKUX
BELIECTB

Buapl XuMU4YecKou CBSI3U U TUIBI
KPUCTAJUIMYECKUX PEIIETOK

Knaccudukanus xumMmuaeckux
peaKuuii Mo pa3Iu4YHbIM
MpU3HAKaM

OKUCITUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKITUN

KonTpoabHas padora Nel no
teme «IloBTOpeHue n
yriayOlieHrne 3HaHUH OCHOBHBIX
pa3aesioB Kypca 8 Kiaccay

[TonsiTue o ckopocTu
XUMHUUYECKOH peakiuu. [lonarue
0 TOMOT'€HHBIX U T€TePOreHHbIX
peaKusax

[ToHsiTHE O XUMUYECKOM
paBHoBecuH. DaKkTOpPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKOHN peakiuu u
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS

10

Teopust 3IEKTPOTUTUUECKOU
nucconuanuu. CUIIbHBIE U
cJ1a0ble AIIEKTPOJIUTHI

11

WNonnble ypaBHEHHS peakuuid

12

XMUMHYECKHE CBOMCTBA KUCIOT
KakK 2JIEKTPOJIUTOB

13

XMUMHYECKHE CBOUCTBA
OCHOBAHMU KaK AJIEKTPOJIUTOB

14

XMUMHYECKHE CBOMCTBA COJIEN
KakK 2JIEKTPOJIUTOB

15

I'maponus coiet

16

O0001IeHHUE U CUCTEMATU3 AL
3HAHUH

17

IIpakTnuyeckas padora Ne 1.
«DIEKTPOJIMTHUECKAS

15



JUCCoaInms»

18

KonTpoabsHnas pabora Ne2 no
teme «TO1. PUO»

19

OOmast xapakTepuCTUKa
rajoreHoB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

20

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
IMOJIYYCHHEC, IPUMCHCHHUC

21

IIpakTnueckas padora Ne 2 no
teme «llosrydeHue consaHoM
KHCJIOTBI, H3y4YeHHUE €€ CBOMCTB»

22

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIVH U3 PEareHTOB JiaH B
130bITKE

23

OO01as XxapakTeprucTUKa
aneMeHToB VIA-rpynmsl

24

AnnoTtponHsie MOIU(pUKALIUN
cepnl. Haxoxnenue cepsl u e€
COEJIMHEHUH B IPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

25

CepoBo10pOJ, CTPOCHHE,
(buznueckue 1 XuMU4ecKue
CBOMCTBA

26

Oxcunpl cepbl. CepHas KUCIIOTA,
(buznueckue 1 XuMU4ecKue
CBOICTBA, IPUMEHEHUE

27

XUMHUYECKUE PeaKIIUH, JIeKaIle
B OCHOBE ITPOMBIILJICHHOTO
croco0a MoyrydyeHus: CepHOM
KHUCTIOThl. XUMHUYECKOE
3arpsi3HeHUE OKpYKarolei
Cpelibl COETMHEHUSIMU CEPhI

28

Brruncnenne maccoBoil noau
BBIXOJIa MPOJIyKTa PEAKIUU

29

OO1ast xapakTepuCTHUKA
aneMeHToB VA-rpynmsl. A30T,
pacnpoCTpaHeHue B IPUPOE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA

30

AmMHaK, ero GpuU3NYEcKue u
XMMHUYECKUE CBOMCTBA,
MIOJIyYEHUE U IPUMEHEHHE

31

IIpakTuyeckas padora Ne 3 no
teme «llonmydyeHne ammuaka,
U3Y4YEHHE €r0 CBOMCTB

32

A30THas KHCIO0Ta, €€
(buznuecKrue U XUMUYECKHEe
CBOIiCcTBa

33

Hcnons3oBanue HUTPATOB U

16



COJIEW aMMOHHSI B KA4ECTBE
MUHEPAITbHBIX YI0OpEHHIA.
XHUMUYECKOE 3arpsA3HEHUE
OKPYKarOLIEH CpeJIbl
COEJIMHEHUSIMU a30Ta

34

dochop. Okcun dpochopa (V) u
dbocdopHas kuciora,
(1)I/I3I/II-IGCKI/I€ U XUMHUYCCKHUC
CBOMCTBA, MTOJy4CHUE

35

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPaIbHBIX
yaoOpeHut. 3arpsi3HeHNE
MIPUPOJIHOM cpenbl hochaTamu

36

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

37

Oxcunpl yriaeposaa, ux
bu3nvecKre U XUMHUECKUE
CBOMCTBA. DKOJIOTMYECKUE
poOJIeMBI, CBSI3aHHBIC C
okcuziom yriepoaa (1V)

38

VYronpHasa KUCIOTA U €€ COoJIN

39

IIpakTHyeckas padora Ne 4 o
teme "[loydeHue yriieKuciaoro

raza. KauectBeHHas peakius Ha
kapOoHaT-uOH"

40

[lepBoHauanbHbIe TOHATUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEJIMHEHUSIX yriiepoa

41

Kpemuuii u ero coequHeHus

42

IIpakTuyeckas padora Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 1o teme «Baxkuelmniue
HEMETAJUIBI M UX COCTUHEHUS

43

KonTtpoJabsnas padora Ne3 no
Teme «Baxkneire HeMeTabl U
WX COCAMHEHUS»

44

OO6mras xapakTepucTuKa
XHUMHYECKUX DJIEMEHTOB —
MeTauioB. MeTramindeckas CBSI3b
M MeTaJJIn4ecKast
KpHUCTAJUIMYECKasl pELIETKA.
dusznyeckre CBOMCTBA METAJIJIOB

45

XMUMHYECKHE CBOUCTBA
METAJUIOB. DJIEKTPOXUMUYECKUM
PAIL HAIPSDKEHU METAJUIOB

46

OO11re cnocoObl MoJTy4eHus
metaoB. CriaBbl. Beraucnenus
10 YPaBHEHUSM XUMHYECKUX
peakuuii, eciiu OJIMH U3
pEareHTOB COJCPIKUT PUMECH
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47

Ilonsatue o KOppO3uu METAJIJIOB

48

Ilemounkie METaIbI

49

Oxcupl U THIPOKCUIBI HATPUSL U
KaJIns

50

IllenoyHo3eMeNbHBIC METAIIIBI —
KaJIbIIMA U Maroui

o1

Baxxneiiime coeITuHEHUA
KaJIbIU

52

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

53

JKEcTKOoCTh BOABI M CIIOCOOEI €6
yCTpaHSHUS

54

IIpakTnueckas padora Ne 6 o
Tteme "YKEcTKOCTh BOJIBI U
MeTOo/1bl €€ ycTpaHeHus"

95

ATOMUHUN

56

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHIA

57

Keieso

58

OKcuapl, THAPOKCUABI U COTTU
xenesa (1) u xenesa (111)

B R - e

59

O00011IEHNE U CUCTEMATHA3 AN
3HaHUU

60

IIpakTuyeckas padora Ne 7.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 1o TemMe «Bakuelniue
METaJJIbl U UX COETUHEHUS

61

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, SCITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBOM JIOJIM BBIXOJa
MPOAYKTA PEAKIINH

62

O00011IeHNE U CUCTEMATH3AL[MSI
3HAHUH

63

KontpoabsHnas padora Ned no
Teme «BaxkHel1e MeTauibl 1
WX COCAMHEHUS»

64

BemiectBa u MaTcpHralibl B
MOBCEIHEBHOM KHU3HU YE€JI0BEKa

65

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

66

Ponp xumMuu B peUICHUN
OKOJIOTHYCCKHX HpO6J'IeM

67

O06o00611eHNEe U cUCTeMaTH3aIUs
3HaHUU HA TEMY
"DneKTpoIuTHIECKAs
qucconuanus’”

68

O060011eHNe U cUCTeMAaTU3aIHs
3HaHui Ha Temy "Hemerassr"
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O060011eHNe U cUCTeMAaTH3aIHs 1
3HaHUH Ha Temy "MeTtayb!"
OBLIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME

YueOHO-MeTOANYECKOE H MaTEPUAJTBHO-TEXHUYIECCKOEC o0ecneyeHue Kypca:

quﬁno-MeTonnquKm?i KOMIIJIEKT

1. Tabpuensu O. C. Xumus. 9 xiracc : yaeOHUK 1 0011e00pa30BaTeIbHBIX OpraHU3aIlHi /
0. C. l'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2019

2. Taopuensa O. C. Xumus. Meroanueckoe mocodue s 9 kimacca: yded. mocooue ajis
obmeoOpazoBatenbHbix opranm3anuii / O. C. T'abpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

3. Taopuensa O. C. Xumus. COOpHUK 3a/1ad M yIIpaxHEHUH. 9 Kiacc : yueOHoe mocodue
st obmeoOpazoBarenbubix opranuzanuit/ O. C. T'abpuensn, 1. B. Tpurybuak. M.:
[Ipocsemenue, 2019

4. Tabpuensa O. C. Xumus. Tetpaap as 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT.
9 xmacc : ydeOHOoe mocobme misa oOmieoOpa3zoBarenbHbIX opranm3anumii /O.  C.
INabpuensu, . B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. T'abpuenssa O. C. Xumus. Pabouas terpaas. 9 kmacc : yueOHOE mocoOue st
obmeoOpazoBatenbHbIx opranm3aiuii / O. C. I'abpuensH, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocBemenune, 2019.

Hugpopmayuonnwie cpeocmea
WutepueT-pecypcsl
1. http://www.alhimik.ru IlpencraBieHbl pyOpHKH: COBETHI AOUTYpUEHTY, YUHUTEIIO XUMHH,
CIIPaBOYHUK (0OYeHb OOJIbIIAsi TOAOOPKA TAOJIHII M CIIPAaBOYHBIX MaTEPHAJIOB), Becesast XUMHUS,
HOBOCTH, OJIUMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUI).
2. http://www.hij.ru XXypnan «Xumusi 1 XU3Hb» MOHATHO U 3aHUMATENILHO paccKa3bIBaeT 000
BCEM MHTEPECHOM, YTO ITPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekTponHbIl XypHan «XHUMHKA W XUMHS», B
KOTOPOM HPE/ICTaBICHO MHOXECTBO
ONBITOB MO XWMHUH, 3aHUMATEIbHOW WH(POPMAIMU, T[O3BOJSIONICH yBIEYh YUYCHHKOB
IKCIIEPUMEHTAIBHON YacThIO IIPeIMETa.
4. http://c-books.narod.ru BceBo3moskHast TuTepaTypa mo XMMHUH.
5. http://www.drofa-ventana.ru M3BecTHOe H3aTENBCTBO y4eOHOU muTeparypsl. HOBHHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMAaTEIbHBIX KHUT 110 XUMUH.
6. http://1september.ru  Kypnan nns yuuteneil u He Tonbko. bonbiioe xomuuecTBo paboT
YYEHUKOB, B TOM YHCJIE ¥ HCCIIEIOBATENILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya BcepoccHiCKHMIA IIKOTBHBIA MOPTaJl CO CCHUIKAMH
Ha 00pa3oBaTeIbHbIC CAUTHI 0 XUMUH.
8. www.// periodictable.ru COOpHHK cTaTeil 0 XMMHUYECKHX 3JIEMEHTaX, WUJUIIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM
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JIncer perucrpanumn n3MeHeHui K padoyeii nporpamme

IIIT

[Hara
N3menenus

[Ipnunna
W3MEHEHUs

CyTb U3MeHeHus

Koppekrupyroniue nerictBus
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