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1. Conep:kaHue yueOHOro nmpeamera

Coaep:xanue o0yuenus B 8 Kiacce

IlepBoHayaibHbIe XUMHYECKHE TOHSITHS.

IIpenmer xumuu. Ponb xuMuu B XKU3HM 4esioBeKa. XMMUsS B CUCTEME HayK. Tena 1 BelecTsa.
dusnyeckue CBONCTBA BelleCTB. ArperaTHoe cOcTosiHUE BeulecTB. [IoHATHE O MeTOnax MO3HAHUS B
xumud. HYucrele BemecTBa 1 cMecH. CriocoObl pa3aeneHus cmecei.

ATOMBI U MONIEKyJIbl. XUMHUYeCcKue 37eMeHTbl. CUMBOJIbI XUMUYECKUX 3J1eMeHTOB. IIpocTeie u
CJIOKHBIE BeIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢popmysa. BaneHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
cocrasa BeulecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOcUTeNbHAsT MOJEKyJsipHas macca. Maccosas
JOJIs1 XMMUYECKOT0 3JIEMEHTA B COEIMHEHUN.

Komnuectso Bemectsa. Monb. Mossiprast Macca. B3auMOCBs3b KOJIMYECTBA, MAaCcChl U YUCIIA
CTPYKTYPHBIX €IUHHI] BelecTBa. Pacuersl Mo GopMysiaMm XUMHUECKUX COSTMHEHUH.

DusuyecKkre U XMMUUECKHE sIBJICHUsI. XUMUYECKasl peaKLMs U €€ IPU3HAKKU. 3aKOH COXPaHEHUs
Macchl BeLIeCTB. XHMMUYeckne ypaBHeHMs. Kiaccuduxamms XUMHUYECKUX peakiuil (CoennHeHws,
pa3JIoXKeHUs], 3aMeIIeHUsT, OOMEHa).

XUMHUECKUH 3KCIEPHMEHT. 3HAKOMCTBO C XHMMHYECKOH NOCymoH, mpaBmiaMu paboThl B
naboparopun U TmpueMaMu oOpaimeHus ¢ JadopaTopHbBIM OOOPYIOOBaHHEM, WU3YYCHHE U OIHCAHUE
¢u3nyecknx CBOHCTB 00pa3lOB HEOPTaHMYECKHUX BEIIECTB, HaONMOJeHHe (PU3NUYECKUX (IIJIaBICHHE
BOCKa, TasHUE JIba, PACTHpPAHME caxapa B CTYIKE, KHIIEHHE W KOHAEHCALUs BOAbI) M XMMHUYECKHX
(ropeHue cBe4H, MPOKAJIMBAHUE METHOW TMPOBOJIOKH, B3aMMOJACWCTBHE Meja C KUCJIOTOH) SIBIICHUH,
HaOJIOIGHNe W ONHMCAaHWe IIPH3HAKOB TNPOTEKAaHUs XMMHMYECKHX peakiuil (pas3jiokeHue caxapa,
B3aUMOJIEHICTBUE CEPHOH KHCIOTBI C XJIOpHIOM Oapwms, pasnoxkeHue rugpokcuna menu (II) mpu
HAarpeBaHUH, B3aUMOAEHCTBUE kene3a ¢ pactBopoM conu menu (1), m3ydenne criocoGoB pasneneHus
cMecell (C TOMOIIBKO MAarHuTa, (PUIBTPOBAHWE, BBIMAPUBAHHUE, NUCTIIILILUA, Xpomarorpadus),
NPOBEIEHNE OYMCTKU MOBAPEHHOH CoNM, HAOMIOIEHNE U ONMUCAHHUE PE3YJIbTaTOB MPOBEACHUS OIbITA,
WJLTFOCTPUPYIOIIETrO 3aKOH COXPAaHEHUs] MaCChl, CO3JJaHNe MozieNell MOJIeKy I (IIapOCTEePIKHEBBIX ).

Baxneimue npeacTaBHTEIH HEOPraHHYECKHX BELIEeCTB.

Bosnyx - cmech rasos. CocrtaB Bo3nyxa. Kuciaopon - sneMeHT M MpPOCTOE BELIECTBO.
Haxoxnenue kuciaopoma B mpupone, QpU3MUECKHEe U XUMHUECKHE CBOWCTBA (pPEaKLMU TOPEHMS).
Oxcunbl.  Ilpumenenne kucnopoma. CnocoOpl mojydeHuss Kuciopopa B yabopaTopuul U
npombiieHHOCTH.  Kpyrosopor kucnopoga B npupome. O30H - amioTponHas Moaupuxauus
KHCJIOPOJA.

TennoBoit 3>(pdexkT XUMHUECKOM peakLuu, TEPMOXUMHUYECKHE YPaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE peaklUU. TOIINBO: yroyib U METaH. 3arpsi3HEHUE BO3yXa, YCUJIEHHE TapHUKOBOIO
s dexra, pazpyuieHrne 030HOBOTO CIIOS.

Bonopon - anemeHT u npoctoe BemecTBo. Haxoknenue Bogopona B npupoze, Gpusnyeckue u
XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CIIOcO0bI noyueHus. Kuciaors! u conu.

MounsipHblit 00beM ra3oB. PacueTsl Mo XUMHYECKUM YPABHEHUSIM.

Odusnueckue cBoWcTBa BOAbL. Boma kak pactBopurens. Pactsopel. HacbleHHble u
HEHACBILIEHHbIE PACTBOPBI. PacTBOPUMOCTL BellecTB B Boje. MaccoBasi 10151 BEIeCTBa B pacTBOPE.
Xumuueckue cpoiictBa BoAbl. OcHoBaHusA. Ponb pacTBOpOB B NPUPOAE U B JKU3HM UEJOBEKA.
Kpyrosopot Boabl B npupoze. 3arpsis3HeHne NpupoAHbIX BoA. OXpaHa U OYUCTKA NPUPOAHBIX BO.

Knaccupuxauus Heopranudeckux coeguHenuil. Oxcunbl.  Knaccudukanms  oxkcumos:
coseoOpa3yromue (OCHOBHBIE, KUCJIOTHbIE, amdorepHble) U HecojeoOpasyromue. HomeHknarypa
oKcuAoB. Pusnyeckre U XuMuieckue cBoiictsa okcuaoBs. Ilonyuenue okcuaos.

OcuoBanmst. Knaccuukaunss OCHOBAHMH: IIENOYM M HEPACTBOPUMBIE  OCHOBAHUS.
Howmenknarypa ocHoBaHui. @U3HUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUi. [lonydueHne oOCHOBaHMIA.

Kucnorer. Knaccugpukaums kucinor. Homenkmatypa xucnor. Pusnueckue U XUMHUYECKHE
cBoiicTBa kuciaor. Psan akrusnoctu metaninos H.H. bekerosa. [lonyuenne kucnor.

Conu. Homenknatypa coeit.

du3nyeckue U XuMHYECKHUe CBOMCTBa cogiel. [lonyuenue coneil.
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I'enetnueckas cBA3b MEXIY KjlacCaMU HEOPTaHUYECKUX COENMHEHUI.

XHUMHUYECKUI 3KCIIEPUMEHT.: Ka4eCTBEHHOE ONpeeeHHe COAEp KaHUs KHCIOpPOAa B BO3IYXE,
nojiydeHue, coOupaHue, pacrno3HaBaHWE M HU3y4YeHHE CBOWCTB KHUCIOpoAa, HalmroneHue
B3aUMOJEHMCTBUsl BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HMKHOBEHUS W IPEKpAaLeHUs] TOpeHus
(moxkapa), O3HaKOMJIEHHE C 00Opas3llaMy OKCHIOB M ONMCAaHUE UX CBOMICTB, MOJy4eHUE, cOOUpaHue,
pacro3HaBaHKe U 3yueHHe CBOWCTB BOAOPOAa (TOpeHHe), B3aMMOAECHCTBHE BOIOPOA C OKCUAOM MEIH
(II) (BO3MOXKHO HCIIONIB30BaHKME BUAEOMATEPUAJIOB), HAOMOAeHHE 00pa3LIOB BEIIECTB KOIUYECTBOM 1
MOJIb, HCCJIEOBaHHE OCOOEHHOCTEH pACTBOPEHUs] BEINECTB C pAa3JIMYHONW PacTBOPHUMOCTEIO,
MPUTOTOBJIEHUE PAaCTBOPOB € ONPENEJEHHOH MacCOBOM JAOJEH PAcTBOPEHHOrO  BEILECTBA,
B3aUMOJIEIICTBME BOABI C MeTaulaMd (HaTpueM U KajblueM) (BO3MOXKHO HCIOJb30BaHUE
BU/IEOMATEPUAJIOB), HCCIIEAOBaHHE OOpa3lOB HEOPraHMYECKUX BEINECTB pPA3JHUYHBIX KJIACCOB,
HaOMIOleHNe W3MEHEHMs OKPAaCKM WMHIUKATOPOB B pacTBOpax KHUCIOT U IUeJOoYel, H3ydeHue
B3aumozeicTeus okcuna menu (II) ¢ pacTBOpoM CepHOI KHCIIOTBI, KHCIOT C METaJJIaMH, peakLui
HeNTpanusaluy, MojlyyeHre HepacTBOPUMBIX OCHOBAHHI, BBITECHEHHE OAHOIO MeTajlla APYTUM U3
pacTBopa COJIH, pelleHNe SKCIIEPUMEHTANBHBIX 3a/a4 N0 TeMe "BakHelne Kjaacchl HEOPraHUUECKUX
coeuHeHu".

Ilepuoanyeckuit 3axkoH u Ilepuoamyeckass cucrema xumudeckux djementos /[I.HU.
Menpeneesa. CtpoeHue aromoB. XuMHYeCKass CBsi3b. OKHCIHTENbHO-BOCCTAHOBHTE/IbHbIE
peaKkumH.

IlepBble MOMBITKN KiIacCU(pUKALUN XMUMHUYECKHX 3JIeMeHTOB. lIoHATHE O rpymnmax CXOAHBIX
3J€eMEHTOB (ILEJNIOYHbIE U INEeJIOYHO3EMENIbHbIE METAJUIbl, TajJoreHbl, MHEPTHBIE Tras3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yoT aMpOTepHbIe OKCHIBI U THAPOKCHIBL.

Ilepuoanyeckuii 3axoH. Ilepuonuyeckas cucrema xumudeckux snemenTos .M. Menneneesa.
Koporkonepuonnas u anmuHHONepuoaHas ¢Gopmbl Ilepronndyeckoil cuCTEMBbl XUMUYECKUX 3JIEMEHTOB
J.. Menneneesa. Ilepuoabl u rpynnel. @U3nuecKuil CMbIC HOPSAAKOBOrO HOMEPA, HOMEPOB MEpUoaa
U TPYIIIBI 3JIEMEHTA.

Ctpoenue aromoB. CocraB aTomHbIX siaep. M3orombl. OnexkTponsl. CTpoeHUE 3JIEKTPOHHBIX
obosiouek aToMoB TiepBbIX 20 xuMmuyeckux 3yeMeHToB [lepuonuyeckoii cucremer .11, Menneneesa.
XapakTepucTuka XHMHYECKOrO 3JIeMeHTa 1o ero mnosnoxeHuro B Ilepuomuueckon cucreme JIH.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMMUYECKHMX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TrpynmaM M nepuoaaMm. 3JHadeHue llepuoamueckoro 3sakoHa u
Ilepuoanueckoi CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB [UUIsl pa3sBUTHUs Hayku U npaktuku. 1.1 Mennenees
- YYEHBIH U IPaKIAHUH.

Xumuueckas cBsi3b. KoBajieHTHast (OIApHAs M HETIOJSIPHAsA) CBSA3b. DJIEKTPOOTPHULATENBHOCTD
XUMHUYECKUX 3J1eMeHTOB. MOHHas CBsI3b.

Crenenp oxucneHus. OKUCIUTEIBbHO-BOCCTAHOBUTENbHbIE peakuuu. [Iporecchl okucaeHus u
BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMHUUECKUH 3KCIEPUMEHT. H3yueHHe O0pa3loB BEIIECTB METAUIOB M HEMETAIJIOB,
B3aUMOJENCTBUE TMAPOKCHIA LMHKA C pPacTBOpPaMU KHUCIOT M LIenouvel, NMPOBEAEHUE OIBbITOB,
WITFOCTPUPYIOIUX TPUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakUUuil (rOpeHue, peakuuu
PAa3JIOKEHUs, COEIUHEHMNS ).

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXXNpeaIMETHBIX CBSI3€M NPU U3YYEHUU XUMUH B 8 KJIACCE OCYIIECTBIIIETCS Yepe3
UCTONB30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK M TOHATHH, SBISIOLIIXCS
CHUCTEMHBIMH JJIs1 OTAENbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0ume ecTeCTBEHHO-HAY4YHbIE MOHATHUSA. HAy4HbIH (pakT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CHHTE3, KJacCU(UKaLUs, TePUOAUIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
MO/I€]Ib, SIBJIEHUE.

®dusuka: MaTepus, aroM, O3JIEKTPOH, TMPOTOH, HENUTPOH, WOH, HYKJIWA, HU30TOIbI,
PannOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUIECKHUH 3apsill, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSTHUE
BEIECTBA, ra3, (U3NUECKHe BEIMUNHBI, €ANHHULIBI U3MEPEHUS, KOCMOC, TUIaHeThl, 3Be3/bl, CoNHLe.
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Bbuonorus: porocunTes, nbixanue, dbuocdepa.
I'eorpadust: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOXBI, IOJIE3HbIE HCKONAEMBbIE,
TOIJIMBO, BOAHBIE PECYPCHL

Coaep:xanue o0yueHnus B 9 Kiacce

BemecTBo M XUMHYeCKAsl peaK1usl.

Ilepuoanyeckuii 3axoH. Ilepuoguyeckas cucrema xumudeckux snaemeHTos .M. Menneneesa.
CtpoeHue aTomMoB. 3aKOHOMEPHOCTU B HW3MEHEHUHU CBOMICTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TpeX
NEpUOOB, Kalus, KalbliMd WU HUX COEIUHEHUH B COOTBETCTBUM C IOJIO)KEHHUEM D3JIEMEHTOB B
Ilepuoauveckoi CuCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHIbl XUMUYECKOM CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAJUIMUECKOH peLIeTKH U BUJIa XUMHUYECKOH CBSI3U.

Knaccudukanms u HOMEHKIaTypa HEOPraHMUECKUX BELIeCTB. XMMUYECKHE CBOIICTBA BEIIECTB,
OTHOCSILIMXCS K Ppa3lIu4HbIM KJaccaM HEOPraHUYECKUX COEJUHEHUHN, TeHeTH4YecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukamms XuMUYECKHUX peakuUuil MO pa3JuYHbIM NpU3HaKaMm (10 YHUCIY M COCTaBy
YyUYaCTBYIOIIUX B PEAKLMH BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHUIO CTENeHEeH OKHCIEHHS
XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, MO YYaCTHIO KaTalM3aTopa). JK30- M 3HIOTEPMHUUYECKHUE
peaxkLun, TePMOXUMUYECKUE YPABHEHMUSI.

ITonsiTue o ckopoctu xumudeckod peakuuu. Ilonatne 00 0OpaTUMBIX U HEOOpATHMBIX
XUMHYeCcKnX peakuusx. IIoHATHE O FOMOreHHBIX U TeTepOoreHHbIX peakuusax. IloHsTue o karanuse.
ITonsiTue 0 XuMu4yeckoM paBHOBeCHM. DaKTOpBI, BIUAIOLINE HA CKOPOCTb XMMHUYECKOW peakuuu U
MOJIO)KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, 3JIEKTPOHHBIH  OalaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHNe YpaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMM
C UCIOJIb30BAHUEM METOAA 3JIEKTPOHHOTO OanaHca.

Teopust 31E€KTPONUTUYECKON OUCCOLMALUU. DJEKTPOJIUTBI U HEIJIEKTPONUThL. KaTuoHsbl,
aHUOHBI. MeXaHU3M OUCCOLMALUU BEINECTB C PAa3jMYHbIMM BUAAMH XUMHUYECKON cBsi3u. CTemneHb
aucconuaunu. CUIIbHBIE U CIa0BIe SJIEKTPOIUTHL.

Peakunn noHHOro oOMeHa. YCJIOBUS NPOTEKAHUs pEeaKLuil MOHHOrO OOMeHa, NOJHbIE U
COKpallleHHble HOHHbIE ypaBHeHUs peakuuil. CBONCTBa KHUCIOT, OCHOBAaHWIl U COJiell B CBETE
MpeaCTaBICHH 00 3JIEKTPOJUTHUECKON nucconuannu. KauecTBeHHble peakiuy Ha MOHbL [loHsTHE O
TUAPOJIU3E COJIEH.

XUMHUYEeCKUH OKCHEPUMEHT. O3HAKOMJIEHHE C MOAENSAMU KPUCTAIIMYECKUX PELIeTOK
HEOPraHNYECKUX BEIECTB - METAJIJIOB M HEMETaNJIOB (rpaduTa 1 ajiMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HATpUsi), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHMYECKONH PEAaKLUH OT BO3AEHCTBHSA Pa3IUYHBIX
(bakTOpOB, UCCIEAOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLUALIUN KUCIIOT,
menodeii W cojeil (BO3SMOXKHO HCIOJNB30BAaHHE BHIEOMATEPUANIOB), IPOBENEHHE OIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKM TPOTEKAaHUs peakuwii HOHHOro oOmeHa (oOpa3oBaHMe Ocanka,
BbIJEJIEHHE Tra3a, oOpa3oBaHHE BOAbI), OIBITOB, WJUIOCTPUPYIOIIMX IPUMEPHl OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIX peaknuii (rOpeHue, peakluu pas3JIoKEHUs, COENWHEHHs), pPacllO3HaBaHHE
HEOPraHMYECKUX  BEINEeCTB C IOMOINBIO KA4YeCTBEHHBIX pEaKkLUUil Ha HOHbI, peELIeHUE
3KCIEPUMEHTANBHBIX 3a7a4.

HemeTtannbl H MX cOeAUHEHHUS.

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTETEHU
okucnenust. CtpoeHue u Gu3nUecKue CBOMCTBA NPOCTHIX BEIECTB - rAJIOreHOB. XMMHYECKHE CBOMCTBA
Ha TpuMepe XJiopa (B3aUMOAEWHCTBHE C MeTajulaMM, HeMeTaJlJlaMH, LIeJo4amu). XJIOPOBOIOPOX.
ConsHast kuciaora, XHMHYECKHE CBOICTBa, IOJAy4deHHe, MpumMeHeHue. JlelicTBue xjopa H
XJIOPOBOAOPO/Ia HA OPTraHU3M 4esloBeKka. BaxHelnne XIopuapl U UX HAXOXKJIEHUE B IPUPOJIE.

OOmast xapaktepucruka 5jaeMeHTOB VIA-rpynmbel.  OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHN OKUCIEHUS.

Ctpoenne u (u3NYeCKHe CBOMCTBA MPOCTBIX BELIECTB - KUCJIOPOIA U CEPhl. AJJIOTPOIHbIE
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MOIU(UKALIH KUCIOPOa U cepbl. XMMHUYECKHe CBOMCTBA cepbl. CepoBOAOPO, CTpOeHUE, PU3NIecKHe
U XUMHU4eckne cBoicTBa. OKCUABI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
duznUeckne 1 XMMHYECKHUe CBOWCTBA (00IIMe KaK MPEACTABUTENSI KJIAaCcCa KUCJIOT U Crielu(UIECcKue).
XUMHUUECKHE PEaKLUH, JIeXKal[ie B OCHOBE NMPOMBIIIJIEHHOTO CIIOCO0a MONYYEHUs] CEPHOM KUCIIOTHI.
ITpumenenue. Conu CepHOM KUCIIOTHI, KAUeCTBEHHAs peakus Ha cysbdar-uoH. HaxoxneHue cepol 1 ee
COeIVHEHUN B mnpupone. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH cpenpl COCIMHEHUSIMU CEpbl
(KUCOTHBIE NOXKH, 3arPsI3HEHHE BO3/1yXa M BOOEMOB), CIIOCOOBI €10 IMPeAOTBPALEHHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynmbl.  OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupoze, Gpu3ndeckre 1 XuMudeckne cBoiicta. Kpyroopor azora B
npupone. AMMHAaK, ero (u3NvYeckne W XUMHUYECKHEe CBOMCTBA, NojydeHue u npumeneHue. Conu
aMMOHUS, X (pu3nuecKkne U XMMUYECKHe CBOMCTBA, NMpuMeHeHHe. KauecTBeHHas peakiys Ha MOHBI
aMMOHUs. A30THasi KHCIIOTa, €€ MOJydeHue, (u3nyeckne M XUMHUYecKue cBoiicTBa (oOmme Kak
NpPEeACTaBUTENs KJjlacca KUCIOT U cneuududeckue). Mcnonp3oBaHue HUTPATOB M COyiell aMMOHUS B
Ka4ecTBE MUHEPAJIbHBIX yH0OpeHHid. XMMHUECKOe 3arpsi3HEHNE OKPY)KAIOILIEeH cpenbl COETUHEHUIMU
a30Ta (KUCIOTHBIE AOXKIH, 3arps3HEHNE BO3/1yXa, TOUBbI U BOJOEMOB).

Docdop, amorponnsie Mogupukanmu Gochopa, pusnueckue u XuMHIeckue cBoiicTea. OKkcun
docpopa (V) u dochopnas xucnora, QPu3nYecKne U XHUMHUYECKHUE CBOHCTBA, MOJyYCHHE.
Ucnonr3oBanne ¢pochaTos B kKa4eCTBE MUHEPAIBHBIX yIOOPEHUN.

OOmast xapaktepuctuka sjaeMeHTOB IVA-rpynmbel.  OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHHUS.

VYraepon, annoTponHble MOAM(HKAINM, PACHPOCTPAaHEHHWE B TMpHPOAE, (QHU3UUECKHE U
XuMHUeckue cBoicTBa. AncopOuus. Kpyrosopor yriepoma B mpupome. Okcuabl yriepoaa, HX
busnyeckre U XUMHUYECKUE CBOWCTBA, NEHCTBHE HA JKUBbIE OPraHU3MBbI, MOJYYEHHUE U NPHMEHEHHE.
DxoJnoruueckue npodyemsl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV), runoresa rinobambHOrO MOTETUICHHS
KJIIMaTa, TApHUKOBBIN 3P PeKT. YrojpHast KHCIIOTa U €€ COH, NX (PU3NUecKue 1 XUMUYEeCKHUEe CBOICTBA,
nojiydeHue u npuMeHenne. KauectseHnas peakuus Ha kapOoHaT-noHbIL Mcnonap3oBaHne kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBILUIEHHOCTH U CEJIbCKOM XO035IHCTBE.

ITepBoHauanbHbIE MOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK O COEAUHEHUSX yriepoaa (MeTaH,
9TaH, OTWIEH, AaLeTWIEeH, O3TaHOJ, TIJHULEepPUH, YKCycHas Kkuciora). IlpupomHble HCTOYHUKH
yII€BOAOPOAOB (yToJib, MPUPOIHBIN ra3, He(Th), NPOAYKTHI UX NepepadoTku (OEH3UH), UX POJIb B OBITY
Y TIPOMBIIIIEHHOCTH.

ITonsiTre 0 OMOJIOrHMUECKHN BaXKHBIX BEIECTBAX: JKUpPaX, OeJKax, yriIeBoAax - U UX POJIH B )KU3HU
yeynoBeka. MarepuaabHOE €IUHCTBO OPraHMUECKUX U HEOPTraHMYECKUX COEIUHEHHH.

Kpewmunii, ero ¢pusnueckne u XUMHUYECKUE CBOWCTBA, NOJy4YeHHe U npuMeHeHue. CoeqnHeHus
kpemHusi B npupoape. OOmme mpencrasnenus o0 oxcupe kpemHust (IV) m xpemHueBoil Kuciore.
Cunukarel, UX HCHOJB30BaHUE B OBITY, MEIUIMHE, NPOMBIIIJIEHHOCTH. BakHelimue cTpouTenpHble
MaTepUajbl. KEpaMUKa, CTeKJIO, IEMEeHT, OeTOH, jkenne300eToH. [Ipoliembl 6€30macHOrO UCIIOIb30BAHUS
CTPOUTENBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM JKU3HU.

XUMHUECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHUYECKHUX BELIECTB, CBONCTB COJSTHOMN
KHUCJIOTBI, NPOBEAECHHE KAUECTBEHHBIX PpEeaKLUil Ha XJIOPUA-UOHBI U HAOMIONIEHHE NPU3HAKOB HX
NPOTEKAHMS, OIBITHI, OTpaKaroIne PU3NUEeCKUe N XUMUYECKHE CBOMCTBA TaJIOT€HOB U UX COSIUHEHUI
(BO3MOXKHO UCTIOJIB30BAHUE BUAEOMATEPHATIOB), O3HAKOMIIEHHE ¢ 00Opa3LiaMu XJIOPHUIOB (TaJlOreHUI0B),
O3HAKOMJIEHHE ¢ 00pa3LiaMu Cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIIOIb30BAaHUE BUIEOMATEPHAIIOB),
HaOJroieHne npouecca OOyIIMBaHUA caxapa Moj AeHCTBHEM KOHLEHTPHPOBAHHONW CEPHOM KHCIIOTH,
U3y4eHHe XUMUYECKUX CBONCTB pa30aBleHHON CEPHOI KUCIIOTHI, MPOBEASHNE KaUeCTBEHHON peakinu
Ha Ccynb(aT-uoH U HaONI0eHNe PU3HAKA €€ MPOTeKaH!s, O3HAKOMJIEHHUE C (PH3NUeCKUMHU CBOHCTBAMU
a30Ta, pochopa 1 X CoeqUHEHHH (BO3MOKHO UCTIOIB30BaHNE BUAEOMATEPHANIOB), 00pa3iaMu a30THBIX
u pochopupix ynobpeHuii, nmonxydeHune, cCOOMpaHue, pacrio3HaBaHWE M W3YYEHHE CBOICTB aMMMUAKa,
NpOBEIeHNE KAaueCTBEHHBIX PEaKLUUii HAa MOH aMMOHUA M (pocdaT-WOH M H3y4YEHHE NPHU3HAKOB HX
NPOTEKaHMs, B3aUMOAEWCTBHE KOHLEHTPHUPOBAHHON Aa30THOM KHUCJIOTBI C Menblo (BO3MOXKHO
UCTIOJIb30BaHUE BUIEOMATEPUATIOB), H3yUeHHE MOIeNel KPUCTAJUINYECKUX PELIETOK anMasa, rpadura,
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¢bynnepeHa, 03HaAKOMIJIEHHE C POLIECCOM aACOPOIINH PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YTJIEM
U YCTPOHCTBOM MpOTHBOrasa, IOJy4YeHHE, coOMpaHHMe, pacloO3HaBaHWE M H3YYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEISHHE KAYeCTBEHHBIX PeakLUi Ha KapOOHAT M CHUJIMKAT-UOHBI M H3yueHHUE
MIPU3HAKOB UX MPOTEKaHMsI, O3HAKOMJIEHHE C MPOAYKLHEH CHUJIMKATHON MPOMBIIIJIEHHOCTH, pELIeHHe
SKCIEPUMEHTANbHBIX 3a/1a4 10 TeMe "BaxxHeillne HeMeTallbl U UX COeUHEHUS "

MeTtanabl 1 HX COeIHMHEHHS.

OO1ast XapakTepUCTHKA XUMHUECKUX 3JIEMEHTOB - METAJUIOB HA OCHOBAHUU HX TOJOXKEHUS B
Ilepuoauueckoit cucreme xumudeckux 3neMeHToB .M. Menneneesa u crpoeHusi atomoB. CTpoeHue
MeTanaoB. Merajnuyeckas CBA3b U METAJUIMYECKas! KPUCTANINYECKasl pelleTKa. DJIEeKTPOXUMUIECK U
psin HampsDKeHUH MetaiuioB. DHU3MUecKHe W XUMHUYECKHe CBOHCTBA MeTayioB. OOmme crnocoOsbl
nojydeHust Mmerauios. [ToHATHE O KOPPO3UN METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3HH.
Crnnassl (CTanb, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBIIIJIEHHOCTH.

IIlenounsie MeTauibl: MoOjoOkeHUE B llepuoanyueckoil cucremMe XMMHUECKUX 3iaeMeHToB [ H.
MenpeneeBa, CTPOEHHE X aTOMOB, HAXOX/I€HUE B Npupoje. Pu3nueckue 1 XMMUYeCKHe CBONMCTBA (Ha
npumMepe HaTpus 1 Kanust). OKCUIbI U THAPOKCUABI HATPHs U KamusA. [I[ppMeHeHne meIoYHbIX MEeTaIOB
U UX COCUHEHUH.

IIlenoyno3emenbHble METaUIbl MAarHUM M KajdbLUW: mosiokeHue B Ilepuoandeckoil cucreme
xumuyeckux s1eMeHToB .. Menneneesa, CTpoeHne UX aTOMOB, HAXOXKI€HUE B Ipupoae. Puzndeckue
U XUMHUYECKHE CBOWMCTBA MAarHusl M KanbLus. BakHeimne coenuHeHus kanblus (OKCHUI, THAPOKCUI,
conn). JKecTKoCTh BOZIbI U CIIOCOOBI €€ yCTPaHEeHHUS.

AmomuHuii: nonoxenue B Ilepuonuueckoil cucrteme XxXuMudeckux sseMeHToB /[
MenpeneeBa, CTpoeHHE aToMa, HaxokaeHue B mnpupoge. Puznueckue M XUMHUYECKHUE CBOICTBa
amoMuHusi. AMpOTEpHBIE CBOICTBA OKCUIA U THAPOKCUIA AFOMUHUS.

Keneso: nonoxenue B Ilepuonnyeckoii cucreme xumuueckux sjaeMeHToB [ M. Menaeneesa,
CTpOEHHE aToMa, HaxOoXkJIeHue B mnpupoae. Pusndeckue U XUMHUECKHE CBOMCTBa »kene3a. OKcuppl,
runpokcunbl u conu conu kenesa (1) u sxenesa (I1I), nx cocras, cBOMCTBA U MOTyYEHUE.

XUMUUECKUH 3KCIEPUMEHT. O3HaKOMJIEHHe ¢ o0pa3lnamMy MeTaioB U  CIUIABOB, HX
¢u3nyecKkuMy CBOICTBaMH, W3yU€HHE PE3yJIbTATOB KOPPO3UU METAIUIOB (BO3MOXHO HCIOJIb30BAHUE
BU/IEOMATEPUAJIOB), OCOOEHHOCTEH B3aUMOAEHMCTBUS OKCHIA KaJbLMA M HATPUSA C BOAOH (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPHAJIOB), HCCIEOBAHNE CBOMCTB XKECTKOM BOMIBI, MPOLIECCa TOPEHHMS XKee3a
B KUCJIOpOne (BO3MOXKHO MCIIONIB30BAHME BUAEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHMS KaueCTBEHHBIX
peaknuii Ha WMOHBI (MarHus, KajblMsA, alrOMUHMSA, IuHKaA, kene3a (II) m sxeneza (III), memm (II),
HaOJMIOIEHHE U OMNHMCAHHE NPOLIECCOB OKPALIMBAHMA IUIAMEHU HMOHAMU HATPHs, Kajusd U KaJbLUS
(BO3MOXKHO HCITOJIb30BaHME BHUAEOMATEPHAIIOB), HCCIENOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ANIOMHUHMS U TUAPOKCUA LIMHKA, PELIeHNE SKCIIEpUMEHTANBHBIX 3a4a4 10 TeMe "BaskHelie MeTabl
U UX COeIMHEeHus".

XHMHS H OKPYKAIOLIAA Cpeaa.

BemecTtsa u Mmarepuanbl B IOBCEJHEBHOM JKM3HM 4YeNOBEKa. be3omacHoe HCMONb30BaHUE
BEIECTB M XMMUYECKHX peakiuil B OpiTy. [lepBas moMolLs Mpu XUMHUYECKUX OKOTax M OTPABJIECHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpY’Karolled cpenbl (IpenenbHas JONMyCTHMas KOHIEHTpPaLUs
Bemects (ganee - [1/1K). Posib XxuMuu B pelmieHn SKOJOTHIECKUX Mpo0ieM.

XUMHUUECKUH HKCHEPUMEHT: HM3y4deHHe OOpas3loB MaTepuasoB (CTEKJIO, CIUIaBbl METAJJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXXNpeaIMETHBIX CBsI3€M NPU U3YYEHUU XUMUH B 9 KJlacCe OCYIIECTBIIIETCS Yepe3
UCTONBb30BAaHUE Kak OOIIUX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK M TOHATHH, SBISAIOLIIXCS
CHUCTEMHBIMH JJIs1 OTAENbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OOune ecTeCTBEHHO-HAY4YHbIE MOHATHUSA. HAy4HbIH (PaKT, TUIIOTE3d, 3aKOH, TEOpHsS, aHAIIU3,
CHHTE3, KJacCU(UKaLUs, TePUOAUIHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHE,
MOJIENb, ABJIEHNE, TAPHUKOBBIN 3 (PeKT, TEXHOIOrUsA, MaTepHaJIbl.

®dusuka: MaTepus, aroM, O3JIEKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIWA, HU30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJNA, 3JIEKTPUUECKHUH 3apsisl, NPOBOJHUKH, MOJIYNPOBOAHUKY, AUDJIEKTPUKH,

7












CHCTE€MbI XMMUYECKHX 3JIEMEHTOB: Pa3JIN4aTh MOHATHA "TaBHas noarpynmna (A-rpynmna)"” u "nmodounas
noarpynna (b-rpynma)", Massie u 60nbiIue Neproabl, COOTHOCHTb 0003HAYEHUS], KOTOPBIE UMEIOTCS B
tabmune "llepuonuueckast cucrema xumudeckux sjiemeHToB [ M. Menpeneesa" ¢ 4HCIOBBIMU
XapaKTePUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsAn sAapa, olliee Yuciio
3JIEKTPOHOB U paclpeeeHne UX 110 3JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKHE 3JI€MEHTBI, HEOPTrAaHUYECKHE BEIIECTBA, XUMHUUECKHE PEaKLIUU
(0 YMCITy M COCTaBY yUaCTBYIOLIMX B PEAKIIMH BELIECTB, 110 TEMIOBOMY 3 dexry);

XapaKkTepU30BaTh (OMUCHIBATH) OOLIME XUMHYECKHE CBOICTBA BEINECTB PA3JIMUYHBIX KJACCOB,
MOATBEPKAs OINUCAHME NPUMEpPaMH MOJIEKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaxkuumii,

IIPOTHO3MPOBAaTb CBOWCTBA BEIIECTB B 3aBUCHUMOCTM OT HX KaueCTBEHHOIO COCTaBa,
BO3MOYKHOCTH NPOTEKAHUA XUMUYECKHIX MPEBPALICHUN B PA3JIUUHBIX YCIOBHSAX;

BBIUUCJISITD OTHOCUTEJIbHYKO MOJIEKYJIPHYIO M MOJIAPHYIO MacChl BELIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (hopMyJie COeNMHEHHs, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH
pacyeTsl 10 YPaBHEHUIO XUMHUYECKOH peakiny,;

NPUMEHITh OCHOBHBIE ONEPAlluy MBICTUTEIBHOHN EATENIbHOCTH - aHAJIU3 U CUHTE3, CPAaBHEHHUE,
obobenne, cHCTeMaTH3aLUI0, KIACCU(UKALIMIO, BBISIBJICHHE MPUYHMHHO-CIICACTBEHHBIX CBSI3CH - AJIS
U3yUYeHHs] CBOMCTB BEINECTB M XMMHUYECKHX pEaKIUil, €CTeCTBEHHO-HAyYHbIE€ METOABI TO3HAHUS -
HaOJII0IeHUE, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PeaIbHbIN U MBICIIEHHBIN);

CJIE0BATh NPABUIJIaM MOJIB30BAHMS XMMUYECKON MOCYI0H 1 J1a0opaTopHbIM 000pyIOBaHUEM, &
TAKXKe IpaBHiiaM OOpalleHusl C BELIeCTBAMHU B COOTBETCTBHM C HHCTPYKLHUSMH IO BBITOJHEHHIO
71a00PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIECTB (BOAOpOAa
U KHUCIIOpOJA), TMPUIOTOBJIEHHIO PAcCTBOPOB C OMNpEIENeHHOH MAacCOBOH M0Jeld pacTBOPEHHOIO
BEIECTBA, IUIAHHUPOBATh U NMPOBOANTH XMMHMYECKHE SKCIIEPHMEHTHI 10 PACHO3HABAHUIO PACTBOPOB
IeJ04el ¥ KUCIIOT C IIOMOLIBIO MHANKATOPOB (JIakMyc, (peHondTanenH, METHIIOPAHK U IpyTue).

9 KIIACC

PacCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AHUOH, IPOCTOE BEIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTD,
CTENEHb OKHCIEHMs, XMMHUYeCKas Peakiys, XUMHUYECKasl CBsi3b, TEIUIOBOH 3(PQeKT peakuuu, MOIb,
MOJISIPHBI O0OBEM, pacTBOpP, JJIEKTPOJHUTHI, HEIJIEKTPOJMTBI, 3JIEKTPOJIUTHYECKAs ITUCCOLMALINS,
peaknuu HOHHOro OOMEHa, KaTaliu3aTrop, XUMHYECKOe paBHOBecHe, oOpaTuMmble M HeoOpaTHMble
peakLny, OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHHE U
BOCCTAHOBJICHHE, aJJIOTPONHs, aM(OTEePHOCTb, XUMHYECKass CBsi3b (KOBAJIEHTHAs, WOHHAs,
MeTaJUIN4ecKasi), KPUCTAIJIMUECKasl PelIeTka, KOPpPO3Usl METaJUIOB, CILJIaBbI, CKOPOCTb XMMHUYECKOMH
peakuuu, npeneabHo nonycrumMas konuenTpauus [IJIK semectsa;

WJITFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IMOHATUH U MPUMEHATD 3TH IOHITHS IPU
OTHCAHWHU BEIECTB U UX MpeBpaIleHuli,

UCIONB30BaTh XUMHYECKYIO CHMBOJIUKY MJIsI COCTaBJIEHHs! (POpMyJ BElIeCTB M YypaBHEHUI
XUMHUYECKUX PEaKLU;

ONpeNeNATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XHMHMYECKHX 3JIEMEHTOB B COCIUHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTD BEIECTB K ONPENeICHHOMY KJIacCy COeqUHEHNH 1o GopMyniam,
BUJI XUMHYECKOH CBA3H (KOBAJEHTHAs, MOHHAs, METAJUINYEeCKas) B HEOPTaHWYECKUX COCAMHEHUSIX,
3apsii MOHA IO XMMUYECKOH (opMysie, XapakTep cpenbl B BOAHBIX PAacTBOPaX HEOPTaHUYECKUX
COEAMHEHUH, TUI KPUCTAJUTUYIECKOHN PEeIIeTKU KOHKPETHOTO BEIECTBa;

packpeiBaTh cMbIca llepuonuueckoro 3axkona .M. Menneneesa u AEMOHCTPUPOBATH €rO
NOHMMAHME. ONUCHIBATb M XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuoamueckoll cHUCTEMBI
XUMHMYECKUX JJIEMEHTOB. pas3iuuaTh NOHATHA "TiaBHas noarpynmna (A-rpynmna)’ u "mobounas
nonrpynna (b-rpynmna)", mansie 1 60JbIINe MEPUOABI, COOTHOCUTh 00O3HAYEHHS], KOTOPBIE UMEIOTCS B
NepUoaNIeCcKOil TabHie, ¢ YNCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn siapa, oOuiee YUCIO 3JEKTPOHOB M paclpeneeHHe UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHMU CBOWCTB 3JIEMEHTOB U MX COEIUHEHHI B Tpeaesax
MaJIbIX TIEPUOOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB,;
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KJIaccu(UIUPOBATh XUMHUYECKHE 3JI€MEHThI, HEOPTAHUYECKHE BEIIECTBA, XUMHUUECKHE PEaKLIUU
(IO 4McNy M COCTaBy yHYacCTBYIOLIMX B PEAKIMM BEINECTB, IO TEIJIOBOMY 3 (deKTy, M0 M3MEHEHUIO
CTeTeHel OKUCICHUS! XUMUYECKUX 3JIEMEHTOB),

XapaKkTepu3oBaTh (OMUCHIBATH) OOmUE U crienupruecKne XMMHYECKUe CBOMCTBA MPOCTHIX U
CJIOKHBIX BEINECTB, IMOATBEPKAAs ONUCAHHE MMPUMEPAMHU MOJEKYJSIPHBIX M HOHHBIX YpaBHEHHN
COOTBETCTBYIOLIUX XUMUYECKIX PEaKLHi,

COCTABJISATh YPABHEHUS 3JIEKTPOIUTHIECKON AUCCOLMALMU KUCIIOT, [IeJoYei 1 COJIeH, MOIHbIe
U COKpAIlleHHblE YpPAaBHEHUs pPEaKLUUi HOHHOrO OOMEHA, YPaBHEHHUS PEaKIHH, MOATBEPKAAIOLINX
CYLIECTBOBAaHHE M€HETUYECKOH CBSA3HM MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

pacKpeIBaTh  CYI[HOCTb  OKHUCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIHH  MOCPEICTBOM
COCTABJICHUS 3JIEKTPOHHOTO OajaHca STUX PEeaKLU;

IPOTHO3UPOBATH CBONCTBA BEIECTB B 3aBUCIMOCTH OT UX CTPOEHHS, BO3MOXXHOCTU MPOTEKAHUS
XUMHUYECKUX MPEBPAILEHUH B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISATE OTHOCHTEJIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BELECTB, MAcCOBYIO IOJIIO
XUMHUECKOT0 3JIEeMEHTa 10 (GOpMyJie COeNMHEHHs, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, POBOIUTH
pacyeTsl 10 YPaBHEHUIO XUMHUYECKOH peakIny,;

coOmoaTh MpaBuIIa MOJIb30BAHUS XMMUYECKON MOCYN0i 1 1a00opaTopHBIM 00OPYAOBaHUEM, a
TaK)Ke IpaBmiia OOpalleHHs C BELIECTBAMHU B COOTBETCTBUU C HMHCTPYKLUSMH IO BBINOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

NPOBOAUTh PEAKLUH, TOATBEPKOAIOIINE KAadeCTBEHHBIH COCTAB pPA3JMYHBIX BEINECTB:
PacrO3HABATh OMBITHBIM MyTeM XJIOPHAOPOMUA-, uoaua-, kapdoHnar-, pocdar-, cuukar-, cynbdar-,
TMIPOKCUA-UOHBI, KATHOHbI aMMOHMSI M MOHBI M3yYEHHBIX METAJJIOB, NMPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BELIECTB;

NPUMEHSTh OCHOBHBIE ONEPALIMY MBICIUTENBHON NEATENIbHOCTH - aHAJIN3 U CUHTE3, CPaBHEHHUE,
000011eHre, CHCTEMAaTHU3aLNI0, BBISIBIEHNE IPUYMHHO-CIICICTBEHHBIX CBsI3€H - JIs1 N3yUeHHs CBOHCTB
BEIIECTB U XMMUYECKHX PEAKLINi, ECTECTBEHHO-HAYYHbIE METOABI TO3HAHUSA - HAOJIOIeH e, I3MEPEHHE,
MOJIEIUPOBAHHE, SKCIIEPUMEHT (peasbHbIl U MBICJICHHBII).

3. TemaTuueckoe NJIAHNPOBAHUE

Kaacc | KonnuecTBo KoJsnuecTBo 4ac0OB B roa Hroro
yacoB B Heae o | Oo0s3aresbHast Yacrs,
4acTh (popmupyemasn
YYACTHHKAMH
o0pa3oBaTe/IbHBIX
OTHOINEHHH
8 2 68 - 68
9 2 68 - 68
8 kaacce
Tema ypoxa Koa-Bo 20P
n/n JacoB
(o0s13a-
TeJbHAS
4acThb)
IIpenmer xumuu. Pojgbp XUMUM B KU3HM 4YeJOBEKa. XUMHUS B 1 Bubauoreka
1. cucteme Hayk. Tena u Bemectsa. @Pu3nueckue CBONCTBA BEILECTB. HOK

12



ArperaTHoe COCTOAHHEC BEIICCTB.

ITonsaTe o Meromax IO3HAHUS B XUMHUHU. lejna U BeleCTBA.

2. @dusnueckue CBOMCTBA BELIECTB. ATrpEraTHOE COCTOSHHE

BELIECTB.

IIpaxtnueckas pabora Nel «IIpaBuna pabotel B nmabopatopuu u
3. npueMbl oOpaleHus ¢ 1abopaTOpHBIM 000PYIOBAHHEM

Uuctele BemecTBa U cmecu. CriocoObl pa3aeneHus cMecei.
4.

IIpakTuueckast pabora Ne2 «Pasmenenue cmeceil (Ha mpumepe
5. OYHCTKH ITOBAPEHHOHN COJIN)»

ATOMBI U MOJIEKY JIbL.
6.

XUMUYECKHE 3JIEMEHTBL. 3HAKU (CUMBOJIbI) X UMUYECKUX
7. 3JIEMEHTOB.

IIpocThle U COXKHBIE BELECTBA. bubnmnorexa
8. HOK

ATOMHO-MOJIEKYJISIPHOE YUEHHE.
9.

3aKOH TOCTOSTHCTBAa COCTaBa BEINECTB. XuUMHUecKass (popmyna.
10. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.

OTtHocuTenbHast aToMHast Macca. OTHOCUTENbHAS MOJIEKYJIIpHAs
11. Macca.

MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B COCITUHEHUU.
12.

Konunuectso Bemectsa. Monbs. MonsipHas macca.
13.

Du3zndecKkue U XUMUYECKHUE sIBJICHUsI. XUMHUUYECKasi PEaKLUsl.
14.

IIpusHaku 1 yCIOBUs NPOTEKAHUS XUMUYECKUX PEAKLUHI.
15.

3aKOH COXpaHEHHs] MacChl BEIECTB. XUMHUUECKHE YPaBHEHMUSI.
16.

BrrucneHus konu4ecTBa, MacChl BeLECTBA IO YPaBHEHUSM
17. XUMHYECKUX PEAKLIUM.

Knaccudpuxanms  XUMHYECKHX peakuuii (coenuHeHMs,
18. Pa3JIOKEeHUsI, 3aMeIIeHUs], OOMEeHa).

M.B. JlomoHOCOB — y4eHbIil — sHUMKIONenucT. O6obimeHne u
19. CUCTEMAaTHU3aLUsl 3HAHUM.

KonTponbHas padora Nel mo teme: «BemecTa u xumudeckue
20. peaxuumy

Bosnyx — cmech razos. Cocras Bo3ayxa. Kuciopon — siaeMeHT u bubmmnorexa
21. npoctoe BemecTtBo. O30H - auioTpomHas MonupuKams HOK

KHCJIOPOAA.

Ousznyeckue M XHUMUYECKHE CBOMCTBa KHUCIOpOAa (peaxkiuu
22. | okucneHus, roperne). [lorsrue o6 okcupax.

Crioco0bl monyueHust KUCI0poa B 1ad0opaTopuu U
23. MIPOMBIIIEHHOCTHU.

TennoBoit 3gdexT XUMUUECKOH peakuuu, TEePMOXUMHUYECKUE
24. YPaBHEHUs, DK30- U SHAOTEPMUYECKUE PEAKIIUU.
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TonnuBo: yronb M MeTaH. 3arps3HEHUE BO3[yXa, YCHJIEHUE

25. | mapaukoBoro 3¢dekra, paspylieHne 030HOBOTO CIIOS.

IIpaxkTrueckas padora Ne3 mo teme: « Ilonyuenue u cobupanue
26. KHCJIOPOJA, U3YYEHUE €r0 CBONCTB.»

Bonopon - anemeHT u npoctoe BewecTso. Haxoxxaenue sonopona
27. B IIPUPOLE.

dus3nyueckne U XUMUYECKUe CBONCTBA Boaopoaa. lIlpumenenue,
28. | cmocoOBI mostyueHusl.

ITonsTHe O KMCIOTAX U CONAX.
29.

CriocoObI moTydeHust KHCJIOpoia B J1a00paTOPHUU.
30.

IIpaxktnueckas padora Ne4 mo teme: «llomyuenne u cobupanue
31. BOAOPOAA, U3YUEHUE €r0 CBONUCTBY.

MounsipHblil 00BEM ra3oB, 3aKOH ABOTaapo. bubnmnorexa
32. IHOK

Boeruucnennss oOwvema, KonudecTBa BeIeCTBA Taza IO €ro
33. M3BECTHOMY KOJIMYECTBY BELIECTBA WU OOBEMY.

Boruncnenus 06peMOB ra3oB M0 YpaBHEHUIO PEAKIMH Ha OCHOBE
34. | 3axoHa OOBEMHBIX OTHOLIEHUH ra3oB.

Pu3nyecKnue U XUMHYECKHUE CBOMCTBA BOJBL
35.

CocraB OCHOBaHM, TOHATHE 00 UHIUKATOPAX.
36.

Bona kaxk pactBoputenb. HacelllleHHBIE UM HEHACBIIEHHBIE
37. pacTBOpbl. MaccoBasi 1oJIsl BELECTBA B pACTBOPE.

IIpakTuueckast padora Ne5 o teme: «IIpurorosieHue pacTBOpoOB
38. C ONPEAETICHHON MacCOBOM A0JIeH PACTBOPEHHOI'O BEIIECTBAY.

KonTponbshas padora Ne2 o Teme: «Kucnopon. Bogopon. Boga.»
39.

Knaccudukanmsa  HeopraHmdeckux  coequHeHui.  Oxcuubl bubnnorexa
40. | Knaccupukaums OKCHUAOB.  cojieoOpasyrommue  (OCHOBHBIC, HOK

KUCJIOTHBIE, am(poTepHbIC) u HecoJieo0pasyromue.

Homenknarypa OkCuaos.

dus3nueckue M XHUMHYECKHE CBOMCTBA OKCUIOB. Ilomyuenue
41. OKCHUJOB.

OcuoBanms.  Knaccupukanmss — OCHOBaHUH:  WIENOYH |
42. HepacTBOpHUMbIE OCHOBaHUsl. HOMEHKJIaTypa OCHOBaHUM.

@u3nyeckue M XUMHYECKHE CBOWMCTBA OCHOBaHMi. IlonmyueHue
43. OCHOBaHMUM.

Kucnorel. Knaccuduxarms kuciaor. HoMmeHkmaTypa KUCIIOT.
44.

Pu3nyeckue U XMMHYECKUE CBOWMCTBA KHUCJIOT. Psin akTMBHOCTH
45, MetasuioB H H. bekerosa. Ilonyuenune kucnor.

Comu  (cpemHue): HOMEHKJIATypa, CHOCOOBI  MOJNy4YEHHs,
46. XUMHUYECKUE CBONCTBA.

IIpaxTrueckas paborta Ne6. Pemenne skcriepuMeHTaIbHbIX 3a7a4
47. 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX COSAUHEHUID

I'enernueckas CBsI3b MeEXAy KjaccaMH HEOPTaHUYECKUX
48. COCAMHEHUN.
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O000menue U cucremMaruzanus 3HaHui 1o teme. «OCHOBHBIE

49, KJIACChl HEOPTaHUYECKUX COCTUHEHUID
Kontponbhast pabora Ne3 mo Teme: «OCHOBHBIE KIIaCChl
50. HEOPraHUYECKUX COCTUHEHUID)
IlepBble TOMBITKM KJIACCUPUKALMH XUMHUYECKHUX 3JIEMEHTOB.
51. IlonsiTue O rpymmax CXONHBIX DJJEMEHTOB (INEJIOYHBbIE W
IIE€JIOYHO3EMENIbHbIE METAJJIbl, TaJOr€Hbl, WHEPTHBbIE TIa3bl).
OneMeHThl, KOTOpele 00pa3yroT aMmdoTepHble OKCUABI U
T'HJIPOKCHUJIBL
Ilepuoanueckuii 3akoH. llepuoguueckas cucreMa XUMUYECKUX
52. |osnementoB M. Menneneesa. Koporkonepuonnas wu
IUTMHHOIIEPUOAHAS bopMbI Ilepunonuueckon CHUCTEMEI
xumudeckux sneMeHToB J[ M. Menneneena.
Ilepuoae! u rpynnel. @PU3NYECKUl CMBICT MOPSIKOBOTO HOMEPA, bubmmnorexa
53. HOMEPOB NEPHUOJA U IPYIIILI 37eMeHTa. I lepuonuueckoii cucTemsl HOK
xumudeckux sneMeHToB [ M. Menneneena.
Ctpoenue atomoB. Coctas aToMHBIX siaep. M3oTonel
54.
Onektponbl. CTPOSHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
55. 20 xumunueckux syeMmeHToB llepuommueckoin cucremsr .M.
Menpeneesa.
XapakTepUCTUKa XUMUYECKOrO 3JIEMEHTA 10 €ro MOJIOXKEHHUIO B
56. | Ilepuonuueckoit cucreme .M. Menneneesa. 3aKOHOMEPHOCTH
U3MEHEHUs  paguyca aTOMOB  XMMHUYECKHUX  3JIEMEHTOB,
METANINYECKUX W HEMEeTa/NINYeCKUX CBOWMCTB MO IpymnmnaMm u
NepUOAAM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuogudeckoii cucremsl
57. XUMHUYECKHUX 3JIEMEHTOB AJIA Pa3BUTUS HAyKu U npaktuxu. M.
Menpesnees - y4EeHbIN U IPaKAaHUH.
DNIEeKTPOOTPULIATENBHOCTb ATOMA XMMUUYECKUX 3JIEMEHTOB.
58.
Honnast xumuueckasi CBsi3b.
59.
KoBanenTtHas nosysipHast XuMH4eckast CBA3b.
60.
KoBanenTHas HenossipHas XMMUYECKasi CBA3b.
61.
CreneHb OKUCIEHUS.
62.
OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE  PEAKLUU. IIpouecchl
63. OKHCJIEHUS] U BOCCTAHOBJIEHHUS.
Oxucnaurenu 1 BOCCTAHOBUTEIU.
64.
KontponeHass pabora Ne4 mno Tteme: «CrtpoeHue aroma.
635. XHUMHUYECKasi CBA3b)
O6obmenne u cucremMaTusauus 3HAHUH 3a Kypc 8 Kiacca.
66. Pemenue 3anau.
O0obmenne u cucremMaTusauus 3HAHUH 3a Kypc 8 Kiacca.
67. Pemenue 3anau.
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O6oOmenne u cucreMaTusalys 3HAaHUM 3a Kypc 8 Kiacca. 1
68. Pemenue 3anauy.
9 kJaace
Tema ypoxka Koun-Bo 20P
n/n 4acoB
(o0s13a-
TeJbHAasI
YacTh)
Ilepuoanyeckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX 1 bubmmorexa
1. snemeHToB J|. 1. Menneneera. CTpoeHue aTOMOB. HOK
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XMMHUYECKHUX 3JIEMEHTOB 1
2. MEPBbIX TPEX MEPUOAOB, KalWs, KaJbLUsd U UX COCIMHEHUHN B
COOTBETCTBUU C IMOJIOXKEHUEM 3JIEeMEHTOB B Ilepuonunueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.
Knaccudukanms v HOMEHKJIATypa HEOPraHHYECKHUX BELIECTB. 1 bubmmnorexa
3. XUMHUYECKHE CBONCTBA BEIIECTB, OTHOCAIUMXCS K Pa3JIMYHbIM HOK
KJIACCAM HEOPraHWYEeCKUX COEJUHEHUN, TEeHETUYeCKas CBA3b
HEOPTraHUYECKHUX BELIECTB.
CtpoeHue BellecTBa: BUIAbl XUMHUYECKOH CBA3U. THIIbI 1
4. KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIECTBA OT
THUMNA KPUCTAININYECKON PEIIETKU U BUAA XUMUYECKON CBA3U.
Kontponbhas pabora Nel mo teme «IloBropenue u yriyOnenue 1
5. 3HAHUM OCHOBHBIX Pa3fesioB Kypca 8 kjaccay
Knaccudukamms  XUMHUECKHMX  peakuUuil 1O  pas3iuuHbIM 1 bubnnorexa
6. npu3HakaM (1O YUCJIy M COCTaBy YYACTBYIOIIMX B PEAKLHH HOK
BEIECTB, MO TEIUIOBOMY 3(QeKTy, M0 HU3MEHEHHIO CTeleHei
OKHCIIEHHsI XHMHYECKHUX 3JIEMEHTOB, IO OOpaTHUMOCTH, IIO
YUaCTHIO KaTajau3aTropa). JK30- U SHAOTEPMHUUECKUE PEaKIIHH,
TEPMOXUMHUYECKUE YPABHEHUSI.
ITonsitue o ckopoctu xumuueckon peakuuu. [lonstre 00 1
7. 00paTUMBIX U HEOOPATHMBIX XMMUYECKHX peakiysx. [lonsTue o
TOMOI€HHBIX U FeTepOoreHHblx peakuusx. Ilonstue o karanuse.
IlonaTne 0 XUMHYECKOM paBHOBeCUU. DaKTOPBHI, BIUSAIOIINE HA 1
8. CKOPOCTb XUMHYECKOH pPEAKLMU U IOJIOKEHUE XUMHUYECKOro
PaBHOBECHSI.
OKUCINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUM, 3JIEKTPOHHBIN 1
9. OanaHc OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHON peakuuu.
CocraBneHue ypaBHEHMH OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaKIMii C NCIOJIb30BAHUEM METO/IA 3JIEKTPOHHOro OajaHca.
Teopuss 3JEKTPOJUTUYUECKON NUCCOLUALMU. ODJIEKTPOJUTHI U 1
10. HesJiekTpoauThl. KaTtuonsl, aHnoHbl. MexaHu3M AuCCOLUALUU

BEIICCTB C pPa3JIMUHbIMU BUAAMU XuMH4YecKor cBs3u. CTerneHb
JUCConuanmu. CunbHble U caadbie OJICKTPOJINTHL
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I1.

Peakunn moHHOro oOMeHa. YCIOBUS TNPOTEKaHUs peakiui
HMOHHOTO OOMEHa, TIOJHbIE M COKPAIEHHbIE NOHHBIC YPaBHEHHS
PEAKLIHIL.

12.

XyUMHUYeCKHe  CBOMCTBA  KHCJIOT, OCHOBAaHMII B  CBETE
MPeICTaBICHHUH 00 IEKTPOIUTUIECKON TUCCOLUALINN.

13.

XUMHUYECKHE CBOWCTBA COJIGH B CBeTe MPEeACTaBJICHUH 00
3JEKTPOJIUTHUECKOHN TUCCOLMALINU.

14.

[lonsTue 0 rugpoIU3e CONE.

15.

O000mene U cucTeMaTus3alyss 3HAHUU 10 TeMe:
((aﬂeKTpOJ'II/ITI/ILIeCKaH Aucconuanus. XI/IMI/ILIGCKI/IG peaKL{I/II/I B
pacTBOpax».

16.

IIpaktuueckass pabora Nel «Pemenne 35KCHIEPUMEHTATbHBIX
3a7a9y.

17.

KonrponmpHast pabora No2 mo Tteme: «DJIEKTPOIUTHUECKAS
aucconuanys. XMMHYECKHe PeakIiu B PaCTBOPax.

18.

OOmas xapakrepucruka rajioreHoB. OCOOEHHOCTU CTPOEHHs
aTOMOB, XapakTepHble cTeneHu oOkucieHus. CTpoeHue WU
(u3nueckre CBOWCTBA TMPOCTBIX BELIECTB - TAJIOTSHOB.
XuMHUecKne CBOMCTBa Ha IpuMepe xJjiopa (B3auMojeicTBue C
METAJUIAMH, HEMETAJUIAMH, LIEJIOUaMH).

19.

Xnoposopopon. ConsiHast KHCJIOTa, XUMUYECKHUE CBOICTBA,
MOJIy4YeHHUE, MpUMeHeHue. JleicTBre XJopa U XJ0pOBOAOPOaa Ha
OpraHu3M 4eyioBeka. BajkHelnne XJI0puabl U UX HaXOKICHUE B
MIPUPOJE.

20.

IIpaktnueckass padora Ne2 mo Teme: «llomyueHue consHON
KHNCJIOTBI, U3YUCHUS €€ CBOMCTBY.

21.

BrraucieHus mo ypaBHEHHSIM XUMHUYECKUX PEaKLUi, el OANH
U3 PEareHTOB JIaH B U30bITKE.

22.

OOmas xapaxkrepuctuka 3neMeHToB VIA-rpynmnel. OcoOeHHOCTH
CTPOCHUS ATOMOB, XaPaKTCPHBIC CTCTICHHU OKUCJICHUS.

23.

Crpoenue u ¢puzndecKkre CBOMCTBA MPOCTHIX BEIIECTB -
KHCJIOPOAa U cepbl. AJUIOTPOITHbIE MOAU(UKALIMH KUCIOPOAa U
cepbl. XUMHUYECKHE CBOMCTBA CEPBL

24.

CepoBonopon, crpoeHue, pu3ndeckne 1 XUMHUECKHe CBONCTBA.

25.

Oxcuppl cepbl KaK MPEACTABUTENN KHCIOTHBIX OKcUaoB. CepHast
KUCJOTa, (u3ndeckue M XUMH4Yeckue cBoiicTBa (oOmme Kak
MPEICTAaBUTEIIS KJIACCA KUCJIOT U crieluuuecKue).

26.

XUMHUYECKHE peaKLMH, JeXKallhue B OCHOBE MPOMBILIIEHHOIO
criocoba monyueHus cepHoil kuchothl. llpumenenue. Comu
CepHON KHCIIOTBI, Ka4deCTBEHHas peakuus Ha CyJb(par-uoH.
Haxoxxnenue ceppl U €€ COeAMHEHUN B Npupone. XUMHUYECKOe
3arpsi3HEHHE  OKpY’Karolllell  cpeabl COENMHEHUSIMU  Cephl
(KUCIIOTHBIE TOKAM, 3arpsi3HEHNE BO3AyXa H BOJOEMOB), CITOCOOBI
€ro NPefOTBPAIIECHHUS.

27.

Bpraucnaenne MacCcOBOM OOJIM BbIXOA MPOAYKTA PEAKLMH.
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28.

OOmast xapakrepucTuka 3aeMeHToB VA-rpynmbl. OcoOeHHOCTH
CTPOCHUSA aTOMOB, XAapPaKTCPHBIEC CTCIICHU OKHCJICHUS. ASOT,
pacmpocTpaHeHHe B mpupoae, (U3NUECKHEe U XUMHYECKUE
csoiictBa. Kpyrosopot azora B npupoze.

29.

AMMuak, ero pusndeckue U XMMHYECKUe CBOMCTBA, TIOJyYeHUE U
npuMmenenne. Conn aMMOHMS, UX (PU3MUECKHEe W XUMHUYECKUE
CBONCTBa, npumeHeHue. KauecTBeHHass peakuuss Ha HOHBI
aMMOHMUSI.

30.

IIpaktnueckass pabora Ne3 mo Tteme: «IlomyueHue Ammmaka,
W3yYEHHUE €r0 CBONCTBY.

31

A3OTHass KUCJIOTa, €€ TMOoNyueHue, PU3N4YecKue M XUMHYECKHe
cBoiicTBa (OOIME Kak TMPENCTaBUTENs Kjacca KHCIOT U
crierupuIecKue).

32.

Hcnonb3oBanne HUTPATOB U COJEH AaMMOHHMSI B KadyeCTBE
MUHEPATBbHBIX yaoOpeHuii. XHUMHUUECKOe 3arpsi3HEHUe
OKpY’Karomel cpenpl COeNUHEHUAMU a30Ta (KMCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/1yXa, MMOYBHI U BOJIOEMOB).

33.

Docdop, amnorponHsie Mmogudpukamu Gocopa, pusnueckue u
xumudeckue csorictea. Oxcun ¢ocdopa (V) u docdopHas
KKUCJ0Ta, (1)I/ISI/II'IGCKI/IG U XUMHUYCCKHUEC CBOI\/'ICTBaj TMOJIYUCHUEC.

34.

Hcnonr3zoBanue pocdaTtos B kauecTBE MUHEPAIBHBIX YAOOPEHHI.
3arpsi3HeHHe MpUPONHOI cpenbl pocharamu.

35.

OOmas xapaxrepuctrka 3neMeHToB [VA-rpynnel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTE€PHbIE CTENEHH OKHUCJIEHUS. YTIepof,
aNJIOTPONHbIE MOAU(UKALNK, PACIPOCTPaHEHHE B MPHUPOIE,
dusznueckne U XuMuueckue cBoiicrea. Ancopobuusi. Kpyrosopor
yIJIepoAa B IPUPOLE.

36.

Oxcunbl yriaepona, ux (uU3MYeCKHe W XUMHUYECKUE CBOWCTBA,
IEWCTBUE HA JKUBbIE OPraHU3MbI, TMOJy4YeHUE U MPUMEHEHHE.
DKkosoruueckue MpoOseMbl, CBsI3aHHbIE C OKCHUAOM YIJiepona
(IV), runores3a riao0anbHOrO MOTETUIEHUST KJIMMaTa, TApHAKOBBIH

s dexr.

37.

VYronbHas KUCIOTa U €€ CONH, MX (PU3NUECKHe U XUMHUYECKHe
CBOWCTBa, MOJlyueHne U npuMeHeHne. KauecTseHHas peakius Ha
kapOoHaT-noHbL Mcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

38.

IIpaxktnueckas pabora Ned mo teme «llonmyueHue yriekuciaoro
raza. KauecTBeHHast peakiyst Ha KapOOHAT-HOHY.

39.

[TepBoHauaabHBIE MOHATUS O0 OPTaHUYECKUX BEIIECTBAX KaK O
COEAMHEHUsX yriepoaa (MeTaH, 5TaH, STHIIEH, alleTUJIeH, 3TaHOII,
TJIULEPUH, YKCyCHas Kuciora). llpupogHeie  HCTOYHHKHU
yTJIEBOAOPOAOB (Yrojb, MPUPOAHBIN ra3, He(PTh), MPOTYKTHI MX
nepepabotku (OeH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH.

40.

[TonsiTHe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, Oenkax,
yIJeBOAax - U HMX POJIM B KU3HU YEJIOBEKA. MarepuanbHOe
€UHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

41.

Kpewmunii, ero pusnueckue 1 XUMHYECKUE CBOIMCTBA, MOMyUeHHE
u npumenenue. CoenmHeHust kpemHuss B npupozge. OOuue
npezncrasieHus od okcune kpemuus (IV) u kpeMHUEBOH KUCTIOTE.
Cunukarbl, WX  HCIOJNb30BAaHME B  OBITY, MEAULUHE,
NPOMBIIIJIEHHOCTH. BakHelmne cTpouTenbHble MaTepuabl:
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KepaMHKa, CTeKJIo, IeMeHT, OeroH, xkene300eroH. IIpoOiembl
0e30MacHOr0 HKCIOJB30BAHUSI CTPOUTENBHBIX MAaTepHajoB B
MMOBCEAHEBHOM JKHU3HHU.

IIpaxTrueckas pabora NeS. Pemenne skcriepuMeHTaIbHBIX 3a7a4

42. 110 TeMe «BakHEeHIINe HEMETAJIbl UX COSIUHEHUS.
KonTponbhas pabora Ne3 no teme: «BakHelilne HeMeTauIbl UX
43. COCAUHECHUS.
OO0masi xapakTepucTHKa XUMHUYECKUX 3JIEMEHTOB — METaJUIOB. bubnuorexa
44. Merannuyeckass CBsI3b W METAJUIMYECKasl KPUCTAJUIMYECKas HOK
pewerka. Pusznueckue CBOMCTBA METAJIOB.
XHUMHUYECKHE CBOMICTBA METAIOB. JJIEKTPOXUMHUYECKUI psAn
45. HaIpPsUKEHUsT METAJIIOB.
OO6mme criocoObl momyueHus: Merauios. Criiasbl (CTanb, YyTVH,
46. | mopamoMuHUH, OpoH3a) W UX TIpUMEHEHHe B OBITYy U
ITPOMBILIEHHOCTH.
ITonsiTHE O KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI UX
47. OT KOPPO3UHU.
IIenounsie MeTamibl: nojoxeHue B llepuogmyeckoil cucreme bubnuorexa
48. xumudeckux saeMeHToB [ M. Menneneesa, CTpoeHHE X aTOMOB, HOK
HaxoXkJeHue B npupoae. Pusnueckue U XUMUYECKHE CBOMCTBA
(Ha mpuUMepe HATPUsT U KaJIvst).
Oxcuapl M TMAPOKCHUBI HATPUSA U Kanus. [IpuMeHeHue menouHbIX
49, METAJJIOB U UX COEUHEHUH.
IlenouHo3eMeNbHBIE METAJIbI MATHUHN U KaJIbILUN: MOJOKEHUE B
50. Ilepuonuueckoli cucreMe XuMHYeCKux saeMeHtos [ M.
MenneneeBa, CTpOE€HHE HX aTOMOB, HAXOXKIAEHUE B IPUPOIE.
DuzuyecKkre 1 XMMUYECKHE CBONCTBA MArHUs U KaJIbIHsl.
Baxneiimue coenuHeHns KanbLus (OKCHI, THAPOKCUA, COJIH).
51.
O6o0uienne u cucTeMaTu3aLust 3HaHUH.
52.
JKecTkocTh BOABI U CIIOCOOBI €€ YCTPAHEHUS!.
53.
IIpaktuueckass pabora Ne6 mo Tteme: «KecTKOCTb BOIBI H
54. | cnocoObl €€ yCTpaHeHUsY.
AmromuHuii: nonoxexnue B [lepuonnyeckoii cucreMe XMUMHUYECKUX
55, snemeHToB .M. Menneneesa, cTpoeHHe aTOMa, HaXOXKIAEHUE B
npupoge. Pusnyeckre ¥ XUMUYECKHe CBOWCTBA AJIFOMUHUS.
AmdoTrepHbIe CBOWCTBA OKCHA U THIPOKCUIA AITFOMUHUS.
56.
Keneso: nonoxenue B Ilepronuueckol cucremMe XUMHUYECKUX
57. snemeHToB .M. Menneneesa, cTpoeHHe aTOMa, HaXOXKIAEHUE B
npupone. Pusnyeckne U XUMHYECKHE CBONCTBA JKEJIE3a.
Oxcunpl, rugpokcuasl U conu comnu xkenesa (1) u sxenesza (I10), nx
58. COCTaB, CBOMCTBA U MOJIYYEHUE.
O06o01ieHne 1 cucTeMaTu3aLust 3HAaHUH.
59.
IIpaxTrueckas paborta Ne7. Pemenne skcriepuMeHTaIbHbIX 3a1a4
60. 1o TeMe «BakHeHInne MeTauibl U UX COSTUHEHUS)
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Brraucmenns o YPABHCHUAM XUMHUYICCKHUX peaKLII/II\/'IJ €CJIn OJUH

61. U3 pEareHTOB JaH B U30BITKE WU CONEPXKUT TPHUMECH.
BrranciaeHne MacCOBOM JOJIM BbIXOJA MPOAYKTA PEAKLIMH.
O06o0mmeHne u cucreMaTu3alusl 3HaHUHN 10 Teme: «BakHeimue

62. METAJUJIbl U UX COCITUHEHUS.

KonrponbHas pabora Ned no teme: «BaskHelime MeTaIbl 1 UX

63. COCAUHECHUS.

BemectBa u Marepuanbl B IOBCEIHEBHOM JKU3HHM 4YeEJIOBEKA.

64. | besonacHOe UCMONB30BAHUE BELIECTB U XMMUYECKUX PEaKLUN B
ObiTy. [lepBast MOMOIIL MPU XUMUYECKUX OJKOTaX M OTPABJICHHUSX.
XUMHUYECKOe 3arps3HEHUE OKPYKaroIiel cpenbl. (mpenesbHas

65. | monycrumasi koHueHTpauus Bemects (nanee - [TJ1K).

Ponb xuMuu B pemeHN# SKOJOTHIECKUX TPodieM.

60.

O6obmenne u cucreMaTusauus 3HAHUH 3a Kypc 9 Kiacca.

67. Pemenue 3agau.

O0obOmenne u cucremMaTusauus 3HAHUH 3a Kypc 9 Kiacca.

68. Pemenue 3anau.

*30P. B0O3MOXHOCTh HCHOJB30BAHUSA IO 3TOH TeMe 3JIEKTPOHHBIX (IM(pPOBBIX) 00pa30BATENbHBIX
pPecypcoB, SABISIOMINXCS Y4eOHO-METOAMYECKUMH MaTepuaitaMu (MyJIbTHUMEAUNHHBIE MPOrPaMMBl,
SJIEKTPOHHbIE Y4YEOHUKHM M 3a[a4HHKH, SJIEKTPOHHblIE OMONMOTEKH, BHPTyalbHbIE J1a0OpaTOpHUH,
UTPOBbIE TPOTPAMMBbI, KOJUJIEKIHH HHU(POBBIX 00pa30BaTENbHBIX PECYPCOB), UCIONb3YEMBIMHU IS
oOy4eHHs] W BOCIUTAHUS PA3JIMUYHBIX TPYMI IOJb30BATENEH, NMPENCTABIEHHBIMH B 3JIEKTPOHHOM
(uudposom) Buzme W peamm3yroUMH auaaktudeckne Bo3MmokHocTH MKT, comepskaHume KOTOPBIX

COOTBETCTBYET 3aKOHOAATEIbCTBY 00 00pa3oBaHUU.
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