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IHHOACHUTEJBHAS 3AIITMCKA

[Tporpamma 1mo XuMuM Ja€T MPEACTABICHUE O LENSIX, O0IIeH cTpaTerui 00y4eHUs, BOCIIUTAHUS
pa3BUTHS O00YYAIOMIMXCS CPEICTBAMU y4eOHOTO MpeAMeTa, YCTaHABIMBAET 00s3aTelIbHOE MPEIMETHOE
coJiep)KaHue, MpeyCMaTpUBAET paclpeieieHUe ero Mo KiaccaMm U CTPYKTYpUpOBaHHE IO pas3ziesaM U
TEMaM MpPOrpaMMbl [0 XHMHH, OIpPENENSeT KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XapPaKTEPUCTUKHU
COJIep’KaHusl, PEKOMEHYEMYIO IOCJIEIOBATEIbHOCTh U3YYEHHS] XUMUHU C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTUKHA y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
oTpesessieT BO3MOXKHOCTH MPeIMETa JUIsl pealn3aliy TpeOOBaHUN K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTeNnbHON MporpaMMbl Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pesyabTataM OOydeHHMs] XMMUHU Ha ypOBHE ILeNel M3Y4eHHUs MpeaMeTa MU OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENIBHOM IEATEIHLHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMS.

3HaHUEe XHUMHUHM CIY’)KAT OCHOBOM i (pOpMHUpOBaHUS MHPOBO33PEHHUS OOYyYaroImIerocsi, ero
Mpe/ICTaBJICHU O MaTepualbHOM EIWHCTBE MHpA, BAKHYIO pOJIb HrparoT (opMHupyemble XUMHUEH
MPEJCTaBICHUS O B3aMMOIPEBPALICHUSAX PHEPTUU U 00 HBOIIONUH BEIIECTB B MPHUPOJE, O MYyTAX
pelIeHns TI00aNnbHBIX MPOOJIeM YCTOMUMBOTIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM,
MTUIIEBOH 1 KOJOTHYECKON 0€30MacHOCTH, IPOOIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peau3alid BO3MOXHOCTEW JJIsi CaMOpa3BUTHS W (POPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel u GyHKIIMOHATIBHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHME MBIIUICHUS W TBOPUYECKUX CIHOCOOHOCTEH o0Oyuarommxcs,
HABBIKOB HMX CaMOCTOSITENILHON Yy4eOHOU AesTeNTbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIIEIOBATEIbCKUX
YMEHHH, HEOOXOJUMBIX KaK B MOBCEAHEBHOM )KM3HU, TaK U B IPO(HECCUOHATILHON 1€ATEIbHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI IIEIOCTHOTO B3TJIsSAa Ha
€IMHCTBO MIPUPOJIBI u YeJI0BeKa, SIBJIIETCS OTBETCTBEHHBIM 3TaroM
B (D OPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00yUaIOIUXCS;

croco6cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B AKOJIOTHUECKOE 00pa30BaHHe 00yUYarOIIMXCs.

JlanHble HanpaBiieHUs B 00YyYeHUH XUMHUM 00€CTIEUNBAIOTCS CHENU(UKON cofepKaHus yaeOHOTO
MpeIMeTa, KOTOPBIH SBJSETCS MeJarornuecku aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOI HAYKU XUMHH Ha
OIIPENCIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIero oO0pa3oBaHHMs OPHUEHTUPOBAH HA OCBOEHHE
00yJaroNMMHUCA CHUCTEMBbl TEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB HEOPTaHMYECKOM XWMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKON XUMHH.

CrtpyKTypa coaepxaHus IPpOrpaMmbl 0 XUMUHU CPOPMUPOBAaHA HA OCHOBE CUCTEMHOT0 MOJX0Aa K
e€ n3ydenuro. ComepkaHue CKIaAbIBACTCs U3 CUCTEMBI OHATHA O XMMHUUYECKOM 3JIEMEHTE M BEILLIECTBE
U CHCTEMbI MOHATHUM O XMMHYECKOM peakiuu. O0e 3TH CUCTEMBI CTPYKTYpHO OpPraHM30BaHbI IO
MPUHIUITY MOCJIEI0BATENbHOIO Pa3BUTHS 3HAHMI HAa OCHOBE TEOPETUYECKUX MPEJCTABIECHUN Pa3HOTO
YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PaCTBOPAX.

Teopernueckre 3HAHUS PpPACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TMOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHSI K JIPYroMY, BBITOJHSS
GyHKIIUM OOBSICHEHHS] M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U TIOJTyUYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMmbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO MPEJICTABICHUS O XUMHUYECKOM
COCTaBJISIOLIEH HAYYHOW KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPHUPO/IbI, IEHHOCTHOTO OTHOILIEHUS K
Hay4HOMY 3HAHUIO M METOJaM NO3HaHUsA B Hayke. M3ydeHHe XUMHHM IPOUCXOJMUT C NPHUBJICUCHHUEM
3HAaHUU U3 paHee U3YYEHHBIX y4eOHBIX NMpeaMeToB: « Okpyxawomuil mup», «buonorus. 5—7 knaccs» u
«Pu3uka. 7 Kiacey.



[lpy w3y4eHHH XUMHUH TPOUCXOIUT (HOPMUPOBAHHE 3HAHMHA OCHOB XMMHUYECKOHM HAyKH Kak
00JacTl COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOH NeATEeIbHOCTH 4eJOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3a/laya y4yeOHOro MpeaMeTa COCTOMT B ()OPMHUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXKHEWIIUX (aAKTOB, MOHATUHN, 3aKOHOB U TEOPETHYECKHUX IMOJIOKEHUH,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, B NMPUOOIIEHWH K HAayYHbBIM
METOJIaM TIO3HAHMs MPU H3YUYEHUHU BEIIECTB U XMMHUYECKUX peakluil, B (OPMUPOBAHUMU U PA3BUTHHU
MO3HABATEIBHBIX YMEHHUHA M WX MPUMEHEHHH B Y4eOHO-TIO3HABATEILHOW M yU4eOHO-HCCIIEeI0BATEIbCKOM
JeSITeNIbHOCTH, OCBOCHUU MpaBUJI 0€30M1aCHOT0 0OpaIeHHs ¢ BEIECTBAMH B TOBCEIHEBHON KHU3HU.

[Tpu U3yueHun XMMHM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs BaXKHOE 3HaUEHHUE IPHUOOpenn
TaKue 1eNH, KaK:

— ¢GOpMUPOBaHHE WHTEUICKTYAIbHO pA3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPHHITUIO PEIIeHUH, CIIOCOOHOW aJanTUpoBaThCsi K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KU3HH;

— HampaBJIECHHOCTh  OOy4YeHHMsT Ha  CHCTeMaTH4yeckoe TMpuoOIeHue  oOydammuxcs K
CaMOCTOSITEJIbHOM TO3HABaTEJIbHOM JAESITEIbHOCTH, HAyYHBIM METOJaM NO3HaHHs, (POPMHUPYIOLIUM
MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUWU;

— o0ecrieueHrne  YCJIOBHIA,  CIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYAIONIMMHKCS  OTBITa
pa3HOOOpa3HOW JIeATENbHOCTH, TIO3HAHMS M CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), IMEIOLINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3IMYHBIX BUJIOB JCSTEIHHOCTH;

— ¢opmupoBanue o61mel GyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHUCIIE
yMEHUH OOBSICHATh W OLEHHWBATH SIBICHUS OKPYKAIOUIETO MHpA, HCIOJIb3Yys 3HAHUS W  OIBIT,
MOJIyYEeHHBIE MPU U3YyYEHUH XUMUU, IPUMEHATh UX MPU PEIICHUU MPoOIeM B MOBCETHEBHOM KU3ZHU U
TPYJIOBOH ESTEIBHOCTH;

— dopMupoBaHHE Yy OOYYarOMIMXCS TyMAHUCTUYECKUX OTHOIICHUH, TOHUMAHHUS IIEHHOCTHU
XUMUYECKUX 3HAHUM JIJIs1 BBIPAOOTKM SKOJOTUYECKU 11€TIECO00Pa3HOT0 MOBEEHUS B OBITY U TPYJI0BOM
JIeSITeIbHOCTH B 1IEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY’KaroIIel PUPOIHON Cpe/Ibl;

— pa3BUTHE MOTHBALIUU K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIUTaHUIO Ha
OCHOBE YCBOEHHsS OOIIEUeIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Mpodumis u
HaIpaBJIEHHOCTHU JaJIbHEHIIET0 00YUYEeHHUSL.

OOmiee 4McaO YacoB, OTBEAEHHBIX JUISI H3YyYEHHs XMMHMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8§ kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB
(2 yaca B HefIeITHO).

COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XUuMHYecKasi peakuusi

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucrema xumudeckux anemeHToB JI. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJOB, Kalus, KajiblMsl U HX COEJAUHEHUH B COOTBETCTBHHM C IIOJIO)KEHHEM DJIEMEHTOB B
Ileproguueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUJbI XUMUUECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKH U BUJA XUMUYECKOU CBSI3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  pa3iMYHbIM KJaccaM HEOPraHMYECKMX COEAUHEHMH, TIEHETHYecKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccugpukamuss XUMHUECKHMX pEaKIMH MO pPa3IUYHBIM MpHU3HAKaM (M0 YHUCIY M COCTaBy
Y4acTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEIUIOBOMY 3P (EeKTy, M0 M3MEHEHHUIO CTENEeHEW OKHCIEHUS
XMMHUYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, MO y4YacTUIO KaTajau3aTropa). DK30- U SHAOTEPMHUECKUE
peakuuu, TePMOXUMUYECKIE YPABHEHHUS.

[Tonsatne o ckopocTH XuMHYeckoi peakiuu. IlonsTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusix. [IoHATHEe O TOMOTeHHBIX M TeTeporeHHbIX peakiusx. [loHsTue o Karaiuse.



IlonsaTre 0 XMMHYECKOM paBHOBecHU. DaKTOPBI, BIUAIOIIMAE HAa CKOPOCTh XMMHUYECKOM pEaKUUuU M
MIOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUH,  DJEKTPOHHBIM  0ajaHC  OKHMCIUTENIBHO-
BOCCTAaHOBUTENbHOM peakuuu. COCTaBI€HUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM C
HCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus NEKTPOIUTUUECKON TUCCOUALIMN. DIEKTPOIUTHI U HEINIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M ArccolUaniyi BEUIECTB C Pa3IMUYHbIMU BUIAMH XMMHUYECKOH cBA3H. CTeneHb JUCCOLUAIUY.
CunbHbIe U cradble AIEKTPOIUTHI.

Peakuyn moHHOro oOMeHa. YcClIOBHS MNPOTEKaHWs pPEAKIU HOHHOTO OOMEHa, IOJIHbIE U
COKpalll€HHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoiicTBa KHUCJIOT, OCHOBAaHMM W COJEH B CBETE
MpeACTaBICHUN 00 ANEKTPOIUTHUYECKON aucconuanuu. KauectBeHHble peakiiud Ha MOHBL. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAaKOMJIEHHE C MOJIETSIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U
HeMmeTaioB (rpadura M anMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATPHs), UCCIIEOBaHUE 3aBUCHMOCTH
CKOPOCTH  XMMHUYECKOW peakIuud OT BO3JCHCTBHS  pa3NUYHBIX  (PAKTOpPOB, HCCIEIOBAaHUE
AJEKTPONPOBOIHOCTH PAaCTBOPOB BEILECTB, IIpolLecca JUCCOLUMAIMU KHUCIOT, IIEJI04Yed M colei
(BO3MOKHO HCIIOb30BaHHE BHUIEO MaTepUAIOB), MPOBEIACHUE OMBITOB, WILIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUs PEaKIMii HOHHOro oOMeHa (00pa3oBaHME OCaJKa, BBIICICHHE Ta3a, 0Opa3oBaHUE BOJIBI),
OTIBITOB, WJUTFOCTPUPYIOUINX MPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX pPeaKlnii (TOpeHue, peakiiuu
pa3ioXKeHUs, COEIMHEHUs), paclo3HaBaHME HEOPIaHWYECKUX BEIIECTB C IOMOIIbIO Kaue€CTBEHHBIX
peaKIMil Ha MOHBI, pELIEHUE YKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranibl 1 X COeAUHEHHUS

OOmast xapakTepucCTHKa TanoreHoB. OCOOEHHOCTH CTPOEHMsS aTOMOB, XapaKTEpHbIE CTENEHH
okuciienus. CtpoeHne U pU3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMHUYECKUE CBOIMCTBA
Ha TOpuMepe Xjopa (B3aMMOJEHCTBHE C MeTajlllaMHM, HEeMeTaJUIaMH, LIeJoYaMH). XJIOPOBOJIOPO/I.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOWCTBA, IIOJy4YyeHHe, TMpuMeHeHue. [leifictBue xjopa U
XJIOPOBOZOPOJa Ha OPraHU3M 4eJI0BeKa. BakHelne XI0puabl U UX HAXOKIEHHUE B IIPUPOJE.

OO6mras xapakTepucTuka 3jieMeHTOB VIA-rpymmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE
crerneHu okucieHus. CTpoeHue U (U3NYECKHUEe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpBHI.
AnnotponHble MOAU(MUKAIIMKM KHUCJIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBa ceprl. CepoBOa0poO,
cTpoeHue, (uznyeckue M XHUMHUYECKHe CBoOWCTBa. OKCHUABI Cepbl KaK IMPEICTABUTENN KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3NYECKHE U XMMHYECKHE CBOMCTBA (00IIME KaK IMpeICcTaBUTENs Kiacca
KUCIOT U cnenuduyeckne). XMMHUYECKHE DPEAKLUH, JIeKallMe B OCHOBE IMPOMBIIUIEHHOTO crocoba
MOJTyYeHUsI CepHOM KUCIOTHI. [IpumeHenue cepHoit KUCIOThL. CoJiM CEpHOM KHUCIOTHI, KaueCTBEHHAs
peakius Ha cynabdaT-uoH. HaxoxaeHnue cepbl U e€ cCoeAMHEHU B npupoae. XUMUYECKOe 3arps3HeHne
OKpY’KaloIled cpeibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE JOKIM, 3arps3HEHHE BO3/1yXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBpPaILEeHHS.

OO0mras xapakTepucTuka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepPHBIE
CTETIEHU OKHUCIICHUS. A30T, paclpoCcTpaHeHHWE B MpHUpoje, (PU3MUECKHE W XHMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupone. AMMHuak, ero (u3nyeckue M XHMHUYECKHE CBOWMCTBA, MOJy4yE€HUE U
npuMeHenune. Conu aMMOHHUS, UX (U3NYECKHUE U XMMHUYECKUE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MmojiydeHue, Gpu3nueckue U XMMHUECKHe CBOWCTBA
(obmme Kak MpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcmonb3oBanue HUTPATOB M COJEH
aMMOHHSI B KauyeCTBE MUHEPAJBHBIX yn0OpeHuil. XHMMHUYECKOe 3arpsi3HEHHE OKpYKAroIleW cpenbl
COCAMHEHUSIMHM a30Ta (KUCIOTHbIE NOXAM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJI0EMOB). Docdop,
ajutotpornHbie Moaudukamuu docdopa, puzndeckue u xumudeckue cBoictBa. Okcua docdopa (V) u
¢dochopnas kucnota, puznyeckre U XMMHUYECKHE CBOICTBa, moiydeHue. Mcnonb3oBanue ¢ocdaTtoB B
KauecTBE MUHEpAIbHBIX YA0OPEHUH.

OO6mas xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OcCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE
CTETNIEHU OKHUCJICHMS. YTJIepOoJ, aUIOTPONHbIE MOAM(HUKAIUN, pACHpPOCTpPaHEHUE B MPUPOJIE,
¢usnyeckue W XUMHUYECKHe cBoWcTBa. Ancopbums. KpyroBopor yrinepoma B mpupoae. OKcubl
yriaepoaa, ux (QU3NYecKue M XMMHYECKHE CBOWCTBA, IEWCTBHE HA JKHUBBIE OPTaHU3MBbI, MOJIy4YEHHE U



pUMEHEeHHEe. DKOJIOTHYECKHUEe PoOIeMbl, CBSI3aHHbIE ¢ OKcHIOM yrieposa (IV), rumoresa riiodanbHOTO0
MOTEIJICHUS] KIMMaTa, MapHUKOBBIM 3¢dekT. YroiapHas kuciora U e€ coiu, UX (Qunveckue u
XMMHUYECKHE CBOICTBa, IOJIydeHHE M TNpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO3HCTBE.

ITepBoHayasibHbIE TOHATUS 00 OPraHMYECKHX BELIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH,
9TaH, OTWJEH, alleTWIeH, JTaHOoJ, TIJIMIEPHH, YKCcycHas Kucnora). I[IpuponHble HMCTOYHHUKHU
YTIJIEBOIOPOIOB (YTroJib, IPUPOIHBIN Ta3, HEPTH), IPOAYKTHl UX MepepaboTku (OEH3HH), HX POJIb B OBITY
Y IPOMBINIIEHHOCTH. [IoHATHE 0 OMOOTHYECKH BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — u ux
pOJIu B )KM3HM YesoBeKka. MaTepraabHOE €AMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢gusuveckre u XMMHUYECKHE CBOMCTBA, MOJydeHHe U npuMeHeHune. CoequHEeHUs
KkpemHHus B mpupoge. OOmme mpencraBieHuss o0 okcuae kpemHus (IV) M KpeMHHEBOW KHCIOTE.
Cunukatel, UX HUCIIOJIB30BaHHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelIIe CTpOUTENbHBIE MaTepHAIIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpoOrembl 0e30macHOTO  HCTOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHe O00paslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHUCIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX pEaKIUil Ha XJIOPUA-MOHBI M HAONIOJCHWE NPU3HAKOB HMX MPOTEKAHHS, OIIBITHI,
oTpaxawiiue (u3nyeckue U XUMHYECKHE CBOMCTBA TaJOT€HOB U WX COEIUWHEHHUI (BO3MOXKHO
HCIOJIb30BaHUE BMJIEOMATEPUAIOB), O3HAKOMJIEHME C o00pasllaMHu XJIOpPUAOB (TaJIOT€HUIOB),
O3HaKOMIIEHHE ¢ 00pa3liaMu cephl U €€ COeIMHEHUSIMU (BO3MOXKHO MCIOJB30BaHNE BHIEOMATEPUAIOB),
HaOJIoIeHNe Tpoliecca OOyTIIMBaHUS caxapa IMOJ JACWCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI,
M3Y4YeHHE XMMHYECKHX CBOICTB pa30aBlIeHHON CEPHON KHUCIOTHI, MPOBEACHUE KaueCTBEHHOW peakluu
Ha cyib(aT-uoH U HaOINIO/IeHUE MTPU3HAKa €€ MPOTeKaHus, 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBONCTBAMU
a3ota, ¢ochopa 1 UX COeAUHEHHH (BO3MOXKHO UCIOJIBb30BaHUE BHIEOMAaTEPUANIOB), 00Opa3iaMy a30THBIX
u ¢dochopHBIX yAOOpeHUH, MoNydeHue, coOupaHue, pacro3HaBaHHE W M3YYCHHE CBOWCTB aMMHAKa,
MIPOBE/ICHUE KAuyeCTBEHHBIX PEAaKUMH Ha MOH aMMOHHS M (ochaT-MOH M H3y4YEeHHUE NPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJAEHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeEIbl0 (BO3MOXKHO
UCMOJIb30BaHUE BUIEOMATEPUAIIOB), U3yUeHNE MOJeNIel KPUCTANIMUEeCKUX peIéToK anmasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJICOPOIMHM PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM
U YCTpOMCTBOM TMpOTHBOrasza, IOJy4yeHHE, COOHMpaHHe, pacHO3HaBaHHME M H3YyUYEHHE CBOICTB
YIJIEKUCIIOTrO ra3a, MpOBEJIEHUE KauyeCTBEHHBIX PEaKIUil Ha KapOOHAT M CUJIMKAT-WOHBl M U3yYEHUE
IIPU3HAKOB MX IPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKLHEH CHWIMKATHON MPOMBIIUIEHHOCTH, PELIEHUE
JKCIIEPUMEHTAJIBHBIX 337a4 1o TeMe «BakHelie HeMeTalibl U UX COSAUHEHUS».

MetaJuibl M X COeIMHEHUS

OO0mass xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU HUX IOJIOKEHUS B
Ilepnoguueckoii cucreme xumuueckux aneMeHToB JI. 1. MenneneeBa u ctpoenust atoMoB. CTpoeHue
MeTaIoB. MeTtayuinyeckasi CBA3b U METAINIMYecKasi KpUCTAJUIMUECKas pemérka. DJIeKTPOXUMUYECKUI
psaa HampsbkeHud MeTayioB. Du3MuUeckHe U XHMMUYECKHe CBoicTBa MeTayuioB. OOmiye crnocoObl
nosiydueHus: MetaysioB. [IoHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUThl UX OT KOPPO3UHU.
CrutaBsl (CTalib, YyryH, JIOPATIOMUHHM, OPOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIICHHOCTH.

[[lenounbie MeTambl: ToNokKeHHE B lleproanyeckoil cuUcTeMe XHUMHYECKHX BJIEMEHTOB JI.
W. MenneneeBa, CTpO€HUE X aTOMOB, HaXOKJIEHUE B Npupoe. PU3nyecKkue U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpusa U Kanusi). OKCUABI U TUAPOKCUABI HaTpusl U Kanus. [IpuMmeHeHHe menoYHbIX
METAJIJIOB U UX COEAVNHEHUH.

[IlenoyHo3emMenbHBIE METAJUIBI MArHUM W KaJbIMK: MoJoxeHue B Ilepmommyeckoil cucreme
xumuueckux oaneMmeHtoB JI. . MenzaeneeBa, CTpOE€HHE HUX AaTOMOB, HAXOXKIEHUE B MPHUPOJE.
dusznueckre U XUMUYECKHE CBOMCTBA MarHusi W Kaublus. BakHeimme coenmnHeHnus Kamblus (OKCHI,
THJIPOKCHU, coIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: monoxxenue B [lepuoandeckoit cucteme xumuueckux 3meMenToB J[. M. Mennaeneena,
CTPOEHHME aTOMa, HaxoXJAeHue B npuponae. Pu3nueckue M XUMHYECKHE CBOMICTBA aAIIOMHUHMUS.
AMdoTepHbIe cBONCTBA OKCH/IA U THAPOKCHIA ATTFOMUHUSL.



Kenezo: nonoxenue B Ilepuonnueckoin cucreme xumuueckux snemMeHtoB [[. M. Menaeneesa,
CTpOCHHE aToMa, HaxoXxAeHue B mpupojae. Pusznueckue U XUMHUYECKHE CBOMCTBa xese3a. OKCuubl,
ruapokcu bl U conu xenesa (1) u sxenesa (II1), ux cocras, cBONCTBA U MOIYyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIGHHE C oOpaslamMy METaUIOB M CIUIaBOB, MX (U3WYECKHMMHU CBOWCTBAMH, W3ydeHHE
PE3yNbTaTOB KOPPO3UM METAJUIOB (BO3MOXXKHO HCIOJB30BaHHWE BUIEOMATEpPHANIOB), OCOOEHHOCTEH
B3aMMOJEMCTBHS OKCUAA KaJbIMsl U HATPUS C BOJMOM (BO3MOYKHO HCIIOJIb30BAaHHE BHIEOMATEPUAJIOB),
HCCIIeIOBaHNE CBOWCTB IKECTKOM BOJBI, IMpollecca TOpPEeHHs >Kene3a B Kuciopojae (BO3MOXKHO
HCIIO0JIb30BaHNUE BUACOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEaKIIMi HAa MOHBI: MarHus,
KaJIbIIMSI, TFOMUHUS, IMHKa, sxkene3a (1) u sxenesa (111), menu (II), HabmromeHre u onrMcaHue MPOIECCOB
OKpalllUBaHUsi IUIAMEHM HWOHAMH HaTpus, Kaluus ¢ KaiblUsl (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHIE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aATIOMUHUS U TUIPOKCHUA IIMHKA,
pelIeHne YKCIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiIe MeTaIbl U UX COCTUHEHUS.

XuMus H OKpyxKamoLas cpeaa

BemecTBa 1 Marepuaibl B MOBCEAHEBHOM KU3HU 4yesloBeKa. bezonacHoe ncnoip30BaHne BELIECTB
Y XUMHUYECKUX peakuuil B ObITy. [lepBast moMoIis mpu XMMHUECKUX 0KOTaX U OTPABJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKpyKarouledl cpenpl (MpenenbHas AONYCTHMAas KOHLIEHTpAIs
BemecTs, ganee — [1J1K). Poib XuMuu B perieHH 3KOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3IoB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpHaJIbl).

Meostcnpeomemnuwie ceasu

Peanuzamus MexnpeaIMeTHBIX CBA3EH MpH M3yUYEHUH XUMHUHU B 9 Kjacce OCyIIeCTBISETCS 4epes
WCIIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHSATUH, SBISTIONIUXCS
CHUCTEMHBIMU AJI OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TOHATHS: Hay4YHbIA (akT, THUMOTe3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIaccu(UKaIus, NEepUOANYHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT, MOJECIUPOBAHHUE, U3MEpPEHHE,
MO/IEJTb, SIBJICHHE, TAPHUKOBBINA A(D(PEKT, TEXHOIOTHSI, MATEPHAIIBI.

®duzuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PAIMOAKTUBHOCTb,
MOJIEKYJa, OJJIEKTPUYECKUH 3aps]l, MNPOBOJHUKH, IOJYNPOBOJHUKH, JAUIIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperatHoe COCTOSHME BEIIeCTBa, Tra3, pacTBOp, PAaCTBOPUMOCTH,
KpUCTAJUTMYECKasi PEemETKa, CIUIaBbl, (PU3MUECKHE BEIUYHHBI, €IWHHUIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE€3/161, COJHIIE.

buonorust: ¢gorocuHTes, napixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpAIbHbIE YyIO0OpeHMs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpalbl, TOPHBbIE IMOPOAbI, IOJE3HbIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA INIPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUSA (FA3OBbIA YPOBEHbD)

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPaMMbI OCHOBHOTO 00IIIEro 00pa30BaHUs JOCTUTAIOTCS B
XoJie OOydYeHHUs] XMMHH B €IUHCTBE YYCOHOH M BOCIHTATEIBHON JEATEILHOCTH B COOTBETCTBHHU C
TpaZ[I/IIII/IOHHI)IMI/I pOCCI/If/'ICKI/IMI/I COIII/IOKy.HI)TypHBIMI/I 158 ILYXOBHO'HpaBCTBCHHBIMI/I IOECHHOCTAMMU,
MPUHATBIMH B OOIECTBE TMpaBWJIIAMH M HOPMaMH TIOBEJICHHS M CIIOCOOCTBYIOT —IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIUATH3AIIH 00YJarOIIHXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMO
ITO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaHHﬁ nu paCIHI/IpeHI/Ie OIIbITAa ACATCIIBHOCTU HA eé OCHOBE, B TOM YHCIJIC
B YaCTH:

1) maTpMoTHYECKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY W HAYYHOMY
HacJICIUu0, IIOHMMAaHHUA 3HAYCHUA XI/IMH‘-ICCKOﬁ HaYKI/I B XXU3HU COBpeMeHHOFO 06HICCTB3, CHOCO6HOCTI/I
BJQJICTh JIOCTOBEPHOW HH(pOpPMaIHMel O TMepeoBbIX JOCTHKEHUAX U OTKPBITHSAX MHPOBOH U
OTEUECTBEHHOM XUMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

HpeI[CTaBJICHI/ISI 0 COOMAJIbHBIX HOpMaX nu HpaBI/IJIaX MCEKIIMYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHUBCEC,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B  OOIICCTBCHHO TIOJIC3HOM, yd4eOHOMCCIICI0BATEIbCKOM,
TBOPUYECKON M APYTHUX BUAAX JNEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOU NEATEIHHOCTH
MPY  BBITIOJHCHUM Y4YeOHBIX, IO3HABATEIBHBIX 3aJ]1a4, BBIMOJIHCHUH XHMHUYECKHUX HKCIIEPUMEHTOB,
CO31aHNN y‘-I€6HBIX HpOGKTOB, CTpeMJ'IeHI/ISI K B3aUMOIIOHUMAHUKO WU B3aMMOIIOMOIIIN B Hpouecce 3T01>i
y4eOHOU JeSTeNbHOCTH, TOTOBHOCTH OICHMBATh CBOE IMOBEJCHUE W TOCTYIKH CBOMX TOBAapHINEH C
IIO3UITNHU HpaBCTBeHHBIX 158 HpaBOBI)IX HOpM C y‘IéTOM OCO3HAaHUA HOCJ'IGI[CTBI/II\/'I HOCTYHKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYCCKUE TIPEJCTABICHUS O BEMIECTBE M XUMHUYECKOW PEAKIIUH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIFOIINE OCHOBY JIJISl IOHUMAHUS CYITHOCTH Hay4YHOU
KapTI/IHLI MI/Ipa, HpCI[CTaBJ'ICHI/ISI 06 OCHOBHBIX 3aKOHOM€pHOCTfIX paSBI/ITI/Iﬂ HpHpOI[BI, B3aUMOCBS3IX
YeJIoBeKa ¢ MPUPOIHON CPEIo, O POJIM XUMUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IIO3HaBaTCJIIbHBIC MOTHBLI, HaHpaBﬂeHHBIe Ha HOJ'IyquI/Ie HOBBIX 3HaHI/II‘/’I 10 XUMUH, H€06XO)II/IMBIG
Ui OOBSCHEHUs HAOIIOJAaCMbIX IPOIECCOB W SBJICHUMN, IO3HABATEIbHOW, WH(GOPMAIIMOHHONH U
YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4yeOHBIMU TEKCTaMH,
CTIPAaBOYHOU JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECCKUMHU CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHI0O M TIO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOM U HCCIEAOBATEIbCKOM JESITeTbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) ¢opMHUPOBAHMS KYJIbTYPbI 310POBb:

OCO3HAaHHUEC ICHHOCTHU KHU3HHU, OTBETCTBCHHOI'O OTHOIICHHA K CBOCMy 3I[OpOBI)I-O, YCTaHOBKI/I Ha
3I0OPOBBIIl 00pa3 >KW3HU, OCO3HAHUE TMOCICACTBUN M HEMPHUATHE BPEIHBIX MPHUBBIYCK (YIOTPEOICHHS
QJIIKOTOJISI, HAPKOTHKOB, KYPCHHS), HEOOXOIMMOCTH COOJIIOJICHUS TMpaBWI OC30MACHOCTH IPH
OOpaIeHUN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEAIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEPEC K MPAKTUYCCKOMY U3YUCHHUIO MPOQECCHil U Tpyaa pa3InIHOrO Pojia, YBaKECHHE K TPYAY H
pe3yJibTaTaM TPYIOBOM NESITEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI O
XMMHHU, OCO3HAHHBIH BBIOOP WHIMBUAYAIBHOW TPACKTOPUHM MPOJOJDKCHHS OOpa30BaHUS C y4ETOM
JINMYHOCTHBIX I/IHTGPGCOB 158 CHOCO6HOCTI/I K XHUMHU, O6III€CTB€HHI)IX HHTepeCOB nu HOTpC6HOCT€I\/'I,
YCIICIIHOM TMPO(EeCCHOHALHOW JCATEIBbHOCTH W Pa3BUTHUS HEOOXOJUMBIX yMEHHUH, T'OTOBHOCTB
aJIaNTHPOBATHCS B TIPO(hecCHOHAILHOM cpejie;

6) 3K0JI0rM4ecKOro BOCIIHTAHUS:

9KOJIOTHYECKH TIeJIECO00pa3HOe OTHOIMIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE
e€ CyIIecTBOBaHUs, TIOHUMAaHUE IIEHHOCTH 3I0POBOTO M 0€30MacHOro oOpas3a JKU3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (DH3UYECKOMY W TIICHXHYECKOMY 370POBBIO, OCO3HAHHE IICHHOCTH



coOmroieHus IpaBmwil 0€30I1acHOTO IMOBEJACHUS NPH PabOTe ¢ BELIECTBAMM, a TAaKKe B CUTYalHUsX,
YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATH 3HAHUS, IOJy4YyaeMble NpPU HM3YYEHUM XMMHHU, JUIsI PELIEHUsS 3aj]ad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOJHON CPENOM, Ul MOBBIIIECHUS YPOBHS 3KOJOTMYECKOM KYJIbTYPBI,
OCO3HAHMA TJIOOATHHOTO XapakTepa HKOJOTHUECKUX MPOOJIIeM W IMyTed WX peHIeHUs MOCPEICTBOM
METOJI0OB XMMHH, DKOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCA MM B II03HABATEIbHOM,
KOMMYHHMKATUBHOHN U COLIMAJIBHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX ~pE3yNbTaTOB BBIACHSAIOT 3HAYMMble I (OPMHUPOBAHUS
MHPOBO33pEHHUs O0IIeHayUYHbIe TOHATUS (3aKOH, TEOPHsl, MPUHIIHUII, THUIOTe3a, (PaKT, cucTeMa, mpoiecce,
9KCIIEPUMEHT U JPYroe.), KOTOpbl€ HCIOJb3YIOTCS B €CTECTBEHHO-HAayUHBIX Y4Y€OHBIX IpeaMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHMM U3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O 1IEJIOCTHON HaydHOH
KapTHHE MHpa, W YHUBEpCAJbHbIE Yy4ueOHble JeicTBUs (TO3HABaTeIbHBIE, KOMMYHUKATHBHEIE,
PEryISTUBHBIE), KOTOpble o0ecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITETBHOMY
IUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHbIC YHUBEPCAJbHBIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckue AeiicTBUSA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] MPU OCBOCHUHM 3HAHUN: PaCKpbIBATh
CMBICJI XUMUYECKUX TOHATUH (BBIACIATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3h C
IPYTUMH TIOHSITUSIMHU), HCIOJNB30BATh TOHATUS Ui OOBSICHEHHUS OTAENbHBIX (DAKTOB M SIBICHUH,
BBIOMPATh OCHOBAHUSI M KPUTEPHUH YIS KIIaCCU(PUKAIIMY XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKIIUH,
yCTaHABIUBATh MPUYMHHO-CICICTBEHHBIC CBS3M MEXAY OOBEKTAaMH H3Y4YEHHS, CTPOUTH JIOTUYECKUE
paccyxienust (MHIYKTUBHbBIC, JETYKTHBHBIC, 10 aHAJIOTHH), IeTIaTh BEIBOIBI U 3aKIFOYCHHUS;

YMEHHE TPUMEHSATh B TMpolecce MO3HAHUS TOHATUSA (NpeIMEeTHble U MeTampeIMeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIOJIb3yeMblE B XHUMHUH, TPEoOpa3oBHIBATH IIUPOKO
MpPUMEHSeMblE B XUMHUU MOJIEJbHBIC MPEACTAaBICHUS — XHWMUYECKUH 3HaK (CHUMBOJ DJIIEMEHTA),
XuMudeckas (Gopmylia U ypaBHEHHE XUMHUYECKON peakIMu — MPH PEHICHUH Y4eOHO-TTO3HABATEIIbHBIX
3a1a4, C Y4€TOM STUX MOJENbHBIX NPEACTABICHUN BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKK U3YYaeMBIX OOBEKTOB — XMMUUYECKHX BEIIECTB M XUMUUYECKHX PEAKIUM, BBIABISTH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJIEACTBEHHBIE CBS3M M TPOTUBOPEYMsS B H3Y4YaE€MbIX Mpoleccax u
SIBJICHUSX.

ba3oBble uccien0BaTeIbCKUE JeHCTBHS:

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, & TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHHH;

NpUOOpeTEeHNEe OMbITa MO IUIAHUPOBAHHWIO, OPTaHM3AIMM W TPOBEICHUI0 YYCHHUYECKUX
AKCTIIEPUMEHTOB, yYMEHHE HaOIIOaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEIBLHO IPOTHO3UPOBATH €T0
pe3ynbrat, GopMmynupoBaTh OOOOMIEHUS W BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEOBAHMS, COCTABIIATh OTYET O IPOJICTIaHHON padoTe.

Paborta ¢ unopmanmeii:

yMEHHUE BEIOMPATh, aHATM3UPOBATh U MHTEPIPETHPOBATh MHPOPMAIIUIO PA3TMYHBIX BUAOB U (opM
MpEACTABICHUS, MOJYy4YaeMyI0 U3 pa3HbIX UCTOUYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpaTypa XUMHUUECKOTO
coJIepKaHusl, CIIPaBOYHBIC TTOCOOMS, pecypchl IHTepHETa), KPUTHIECKH OIEHUBATH TPOTUBOPEUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHUE TPHUMEHSTh Pa3IMYHbIE METOIbI W 3alpOoChl MPU TOWCKE M OTOOpe HHPOpMAIMH U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX JJisi BBHITIOJHEHHs] Y4eOHBIX W MO3HABATENBHBIX 3a/1a4
OTpeNeIEHHOTO THIA, NPHOOpPETeHHE OMbITa B O0JACTH MCIHOJb30BaHUS HMH(POPMAIIMOHHO-



KOMMYHHKATHBHBIX TEXHOJIOTHM, OBJIAJICHUE KYJIBTYpPOH aKTUBHOTO WCIOJIB30BAHUS PA3THMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTHMAJIbHYIO (OPMY MPEICTaBICHUS HHPOPMAIIUU H
WUTIOCTPUPOBATh pellacMble 3aJadqd HECIOXHBIMH CXEMaMH, JharpaMMaMi, APYyruMu GopMaMu
rpauKu ¥ UX KOMOUHAITUSIMU;

YMEHHE WCHOJb30BaTh M AaHAJM3UPOBATh B IIpolecce Y4YeOHOH M HMCCIIEeN0BATENbCKON
JESITeTPHOCTH WH(GOPMAIMIO O BIHMSHUU TPOMBIIIJICHHOCTH, CEITLCKOTO XO3SICTBA W TPaHCIOpTa Ha
COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEeIbl.

KoMMyHUKATHBHBbIE YHHBepcaJbHble Y4eOHbIe 1eliCTBHA:

yMEHHUA 3a7aBaTh BOIPOCHI (B XO0j€ auanora U (WiaM) JAUCKYCCHM) IO CYIIECTBY OOCYKIaeMou
TeMBI, (HOPMYIUPOBATH CBOU MPEUIOKEHHSI OTHOCUTENIBHO BBIIOIHEHUS MTPEIJIOKEHHON 3a/1auH;

YMEHHUSI TPECTaBIATh IOJyYCHHBIE PEe3yJbTaThl TMO3HABATENLHOW JESTEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMI0 Pe3yNbTaTOB BBIMOJHEHHS] XHMHUYECKOTO IKCIEpPUMEHTa
(JtabopaTopHOTO OIBITa, JTa0OpaTOpHOW PabOTHl TO WCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW IIO3HABAaTEILHOW U
HCCIIEIOBATENbCKON JESTENIbHOCTH MPU PEHICHUH BO3HHUKAIOUIUX MPOOJIEM Ha OCHOBE Y4ETa OOIMIMX
UHTEPECOB M COIJIacOBaHUs NO3MLMHA (0OCYXIeHHs, OOMEH MHEHMSIMHM, «MO3TOBBIE ILTYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JIEHCTBHI, OmpeneNeHue KPUTEPHEB IO OICHKE KauyecTBa BBIMOJTHEHHOMN
paboThI U ApyTHE).

PeryasituBHble yHUBepPcabHbIE YUeOHbIe 1elCTBUA:

YyMEHHE CaMOCTOSITEJIbHO OMPENeNATh IeNu JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO IESATENHHOCTb, BHIOMpATh HanOolee
3¢ exTUBHBIC CITOCOOBI PEIICHHs YYeOHBIX U NMO3HABATEIBHBIX 3a/1a4, CAMOCTOATEIIHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEJIOKEHHBIN alrOPUTM JIEUCTBUI MPU BBINOJHEHUHU 33JJaHUN C YUETOM MOJTYyUYECHUS
HOBBIX 3HaHUW 00 WH3yYyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUIX, OIEHWBATh COOTBETCTBHUE
MOJIYYEHHOTO pe3yJjbTaTa 3asBICHHOW IEJIHM, YMEHHUE HCIOJIb30BaTh M aHAJU3HPOBATH KOHTEKCTHI,
IpeijiaraéMble B YCJIIOBUM 3aJJaHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOSHUIO 003aTENFHOTO COACPKAHHsI, YCTAHOBIEHHOTO
JTaHHOM (eepanbHOi pabodeil mporpaMMoid, BBIJIEISIOT: OCBOEHHBIE O0YyYaIOIIMMUCS HayYHbIC 3HAHUS,
yMEHHsI W CHocoObl JeHCTBUH, crenududeckue i MpeaMeTHoW obnactu «XHUMHsD, BHUJBI
ACATCIIBHOCTU 110 MOJYUCHHUIO HOBOT'O 3HAHUSA, €0 UHTCPIIPETAINHU, HpCO6p330BaHI/IIO 1 IIPUMCHCHHIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIUX.

K xonmy oOydenuss B9 Kiacce mpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE [IOJDKHBI OTPa’KaTh
c(hOpMHUPOBAHHOCT Y OOYJAIOIINXCS YMEHUMN:
* PaCKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX IOHATUN: XMUMUYECKUH JJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, BAJECHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCICHHUS, XMUMHUYECKas peakuus, XUMHYECKasl CBA3b,
TEII0BOM 3(PEeKT peakiyu, MOJIb, MOJSIPHBIH 00BEM, PacCTBOP, AJEKTPOJIUTHI, HEIJIEKTPOJIHTHI,
JNEKTPOJIUTHYECKAsT JUCCOIMAINS, DPEAKIMH HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIC pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKUrH, OKHUCIUTENb, BOCCTAHOBUTEJb, OKHUCICHHME M BOCCTAHOBIICHUE, aJUIOTPONUS,
aM(}oTepHOCTh, XUMHUYECKasl CBsA3h (KOBAJICHTHAs, MOHHAS, METAITMYECKAs), KPUCTAITUNICCKAS
pelETKa, KOppO3HUsl METAJUIOB, CIUIABbl, CKOPOCTh XHMHUYECKOW pEAKLUHH, MPEAEIbHO
nonyctuMas konuentpanus [1/IK BemecTna;



* WUJTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSITHUH M NPUMEHATh 3THU
HOHATHS IIPU ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

* HICIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJISi COCTaBJIeHUS (OPMYJIT BEIIECTB U
YpaBHEHUH XUMUUYECKUX PEAKIUK;

* OIIPENIETATh BaJICHTHOCTh U CTENEHb OKUCIICHNUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, NMPHUHAUIEKHOCTh BELIECTB K ONpPENENEHHOMY KJIACCY COEAMHEHHH o
(dbopmynaM, BUJ XUMHYECKON CBSA3M (KOBaJCHTHAs!, HOHHASI, METAIJIMUECKAsl) B HEOPTAaHUIECKUX
COEIMHEHUSX, 3aps/l MOHA MO XUMMYEecKoW (opmysie, XapakTep cpelbl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHUHN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbIBaTh cMblci [lepuoguueckoro 3akona J{. 1. MenneneeBa u 1eMOHCTPUPOBATH €T0
NOHMMaHHUE: OIKCHIBATh M XapakTepu3oBaTh TaOinuHyro (opmy llepnoanueckoit cucremsl
XMMHUYECKHX JIEMEHTOB: Pa3linyaTh MOHATUS «IJaBHas moAarpynna (A-rpynna)» U «1moOouHas
noarpynna (b-rpynmna)», Manble W OOJbIIME NEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpHIE
UMEIOTCA B INEPUOAMYECKOM TabiuIle, C YHUCIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOIiee Ynciio IEKTPOHOB U pacrpeiesieHne ux
IO JIEKTPOHHBIM CIIOSIM), OOBACHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEAVHEHUH B MpeJesiax MaJbIX IEPUOJIOB U IJIaBHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX
aTOMOB;

e KJIACCU(PUIIUPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XMMHYECKHE
peakuuu (1o YUCIy U COCTaBy YYAacTBYIOIIMX B PEaKLUH BEIIECTB, M0 TEIIIOBOMY 3P QEKTy, Mo
U3MEHEHUIO CTENIEHEH OKUCIIEHNUSI XUMHUYECKUX DJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCBHIBATH) OOLIMEe M cHenuduyeckrue XHMMHUYECKHE CBONCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKIasi ONMUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M UOHHBIX
YPaBHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIM;

¢ COCTaBJIATh YPaBHEHUS JJIEKTPOJUTHYECKOW AMCCOIMALMM KHUCIOT, IIEJIOYEd U COJEH,
NOJHbIE M COKpalI€HHbIE YpaBHEHMsS peaklMid HOHHOTO OOMEHa, YPaBHEHHUS peakuuil,
MOATBEP)KIAIOIIUX CYIIECTBOBAHWE T'E€HETHMUYECKON CBA3M MEXJy BEIIECTBAMH Pa3INYHbIX
KJIACCOB;

e pacKpbIBaTh CYUIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ITUX peaKIuii;

e IPOTHO3MPOBATh CBOWCTBA BEILECTB B 3aBHCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTH
NPOTEKAHUS XUMUYECKUX MTPEBPAILEHUI B pa3INUHbIX yCIOBUSX;

* BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUECKOTO 3JIEMEHTa 1o (hopMyJie COeAMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MIPOBOAUTH PAcUEThI 110 YPaBHEHUIO XUMUYECKOM peaKkiuy;

eCOONMIONATh MpaBWJa TMOJIb30BAaHMS XMMUYECKOH Tmocynoil u  j1abopaTOpHBIM
o0opy/i0oBaHuEM, a TaKXkKe MpaBuia oOpallleHus ¢ BELIECTBAMH B COOTBETCTBUU C UHCTPYKLIHUAMHU
[0 BBINOJHEHUIO J1a0OPaTOPHBIX XUMHUYECKUX OIBITOB [0 TMOJYYEHHIO W COOMpaHMIO
ra3000pa3HbBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

¢ IPOBOJIUTh PEAKLUH, MOATBEPKIAIOIINE KAauE€CTBEHHBIM COCTaB Pa3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOAUI-, KapOoHaT-, docdar-, cuiIMKaT-,
cynbdar-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHUSI M HMOHBl HU3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

e IPUMEHATh OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATENbHOCTH — AHAIM3 U CHUHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIINIO, BISIBICHUE MPUYHMHHO-CIICCTBEHHBIX CBSI3EH — JUIS
W3Y4YEHHsI CBOMCTB BEILECTB M XUMUYECKUX PEAKLMM, ECTECTBEHHO-HAyYHbIE METO/bI IO3HAHMS
— HaOI0IeHNEe, U3MEPEHHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

Ne
o/

HaumeHnoBanue pa3nesoB u Tem

KonuuectBo yacoB

OnexTpoHHbIE (IUPPOBLIE)

MIPOrPaMMBbI Beero| Konr- | Ipax- 00pazoBaTeIbHBIE PECYPChI
POJIbHBIC| THYECKUE
paboTHI || pabOThI

Pa3jen 1. BemecTBO U XuMU4ecKHe peakIun

1.1|IToBTOpenue u yrnyOnenue 3HaHu# | 5 1 bub6mmorexa [IOK
OCHOBHBIX Pa3/elIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

1.2||OcHOBHBIEC 3aKOHOMEPHOCTH 4 bubmuoreka [JOK
XHUMHUYECKUX PeaKImi https://m.edsoo.ru/7f41a636

1.3 | DnexkTponuTHyueckas qucconuanus. | 8 1 1 bubmuoreka [JOK
XUMHUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636

‘I/ITOI‘O IO pa3feny ” 17 ||

‘Pa?.ne.n 2. HemeTaJu1bl M X COETHHEHUS

2.1|0O0mas xapakTepucTHKa 4 1 bubnnorexa [JOK
XUMHYECKHX 3JeMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpynsl. ['agoreHst

2.2||O06m1ast xapaKTepuCcTUKa 6 bubmuotexa [JOK
XUMHYECKHX 3JIeMEeHTOB VIA- https://m.edsoo.ru/7f41a636
rpymbl. Cepa u e€ coeJMHEeHUS

2.3||O0m1as xapakTepucTHKa 7 1 bubnmnoreka [JOK
XUMHUYECKHUX 3JICMEHTOB V A- https://m.edsoo.ru/7f41a636
rpynnbsl. A30T, hocdop u ux
COCIMHEHUS

2.4 00mas xapakTepuCTHKa 8 1 2 bubnnorexa [JOK
XUMHYECKHX 3JIeMeHTOB [VA- https://m.edsoo.ru/7f41a636
CPYIIIBL. YTIEPOI U KPEMHUN U UX
COEZIMHEHUS

‘I/ITOI‘O 10 paszeny ” 25 ||

‘Pa:men 3. MeTajbl 1 UX COeTMHEHUSA

3.1||O06mIHe cBOMCTBA METAIIIIOB 4 bubmmorexa [JOK

https://m.edsoo.ru/7f41a636

3.2|[BaxkHelIne MeTaluIbl ¥ UX 16 1 2 bu6mmoreka [IOK
COEMHEHUS https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pa3feny ” 20 ||

‘Pasne.n 4. XuMus ¥ OKpYy Kamoumas cpeaa

4.1|BemectBa 1 MaTepuansl B ;KU3HU 3 bubmmoreka [IOK
YyesoBeKa https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pasnerny ” 3 ||

PeszepBHOE Bpemst 3 bubnmnoreka [JOK

https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOBIIO | 68 4 7
[TPOT'PAMME
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HaumenoBanue pa3iesnioB U TeM MPOrpaMMbl

KonunuectBo yacoB

DnexTpoHHbIE (LIUPPOBBIE)

n/m Beeroll Kont- Tlpak- o0pa3oBaTeNnbHBIE PECYPCHI
POJIBHBIC || THYECKHE
paboThl || paboTHI
Pasnea 1. IleppoHayaibHble XUMHYECKHE NOHATHS
1.1|Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS M| 5 2 bubnuoreka [JOK
NPAKTHYECKOH JIeITEIbHOCTH YeI0OBeKa https://m.edsoo.ru/7f41837c
1.2|[BemecTBa 1 XUMUYECKUE PEAKIIUH 15 1 bu6nmorexa [JOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pasaenny || 20 || ‘
‘Pamen 2. BaxkHeillune npeacTABUTEI M HEOPTraHUYECKHUX BelECTB ‘
2.1|Bo3nyx. Kucnopon. [Torstue 06 okcumax 6 bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2|Bonopon.IToHsATHE O KUCTIOTAX U COJSIX 8 1 bubanorexa [JOK
https://m.edsoo.ru/7f41837c
2.3||Bona. PactBopsl. [lonsatrue 06 ocHOBaHUSAX 5 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.4||OcHOBHBIE KJIACCHI HEOPTaHMYECKHUX 11 1 1 bubnmnoreka [JOK
COCIMHEHU I https://m.edsoo.ru/7f41837c
Hroro o pazneny || 30 ||

Pasnea 3. [lepuoanyeckuii 3akon u Ilepnoguyeckas cucrema xummudeckux daemenTos /1. U.
MenneseeBa. CTpoeHHe aTOMOB. XMMHYeCKas CBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIHU

3.1 |[lepuonnueckuii 3axoH u Ilepuoamueckas 7 bubnnorexa [JOK
crucTeMa XUMHUYECKUX di1eMeHToB J]. . https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
3.2 | Xumuueckast cBsi3b. OKHUCIUTCIBHO- 8 1 bu6mmorexa [IOK
BOCCTaHOBUTEINIbHBIE PEaKIIUU https://m.edsoo.ru/7f41837c
Hroro no paszneny 15 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC

Ne Tema ypoxka KommuaectBo yacos Hara DneKTpOoHHBIE ITU(PPOBHIE
/Tt Beeroll Kont- Ilpak- |[A3YdeHHs o0pa3zoBaTeNbHBIE PECYPCHI
POJIbHBIC | THUECKHUE
pabotsl | paboThI
1 |lIepuonuueckuii 3aKoH. bubnnorexa [JOK
[Teproanyeckas cuCTEMa XUMUIECKUX https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
2 |3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB bubnnorexa [IOK
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPHUOIOB
3 |Kmaccudukanus 1 HOMEHKIAaTypa bubmuorexa [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 | Bugbl XUMHYECKOI CBS3U M THUITBI bub6nnoreka IIOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 |KontponsHas pabota Nel mo tTeme 1
«IToBTOpenue u yriayOiaeHue 3HaHUIA
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiacca»
6 ||[Knaccuduranus XUMUYSCKUX PEaKIIui bubnuorexa [IOK
10 Pa3IUYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
7 |[loHsATHE O CKOPOCTH XUMHUYECKON bub6nuorexa LIOK
peakiun. [ToHATHE 0 TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIUIX
8 |[loHsATHE O XUMHUYECKOM PaBHOBECHH. bubmuorexa [IOK
dakTopbI, BAUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKIMy U TIOJI0KEHUE
XUMHYECKOTO PAaBHOBECHS
9 ||OkuCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubmuoreka [JOK
peaxiuu https://m.edsoo.ru/00adcade
10 || Teopus 2JI€KTPOTUTHIECCKOM bubnnorexa [IOK
nuccoranui. CUIIbHBIE U clIa0bIe https://m.edsoo.ru/00adcd68
AJEKTPOIHTHI
11 |[MonHBIC YpaBHEHUS PEAKIIHMA bubmuorexa [{OK
https://m.edsoo.ru/00add448
12 || Xumuueckue CBOMCTBA KUCIOT U bubmnoreka [IOK
OCHOBAHHI B CBETE NPECTABICHUN 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON AUCCOIUALINHI
13 |[XuMuueckre CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
MPEJICTaBICHUA 00 IMEKTPOIIUTUIESCKOM https://m.edsoo.ru/00add8h2
JMCCOIMALIUT
14 |IIonsTHe 0 TUApOIN3E CONei bubnnorexa [IOK
https://m.edsoo.ru/00add9d4
15 ||O600mIeHne U cucTeMaTU3aIKs 3HAHUH bubmuoreka [JOK

https://m.edsoo.ru/00addd12
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Ne Tema ypoka KomuuectBo yacos Jara DneKTpOoHHBIE IU(POBBIE
n/m Beeroll Kownt- Ilpak- |[A3YdeHHs o0pa3zoBaTeIbHBIE PECYPCHI
POJIBHBIC | THUECKHUE
paboThl | paboThI

16 |[Ipaktudeckas padora Ne 1. «Pemenne 1 1 bubnnorexa [IOK
9KCIIEPUMEHTAIBHBIX 33713 https://m.edsoo.ru/00addbfa

17 |[KontpomnbHas pabota Ne2 o teme 1 1 bub6nuorexa [IOK
«DNEKTPONUTHYECKAS TUCCOIIHAIIHS. https://m.edsoo.ru/00addecO
XUMHUYUECKUE PEaKIUH B PACTBOPAX»

18 ||OO6mras xapakTeprucTUKa TaJIOTeHOB. 1 bubmmorexa [JOK
XUMHUYECKUE CBOMCTBA Ha MMPUMEPE https://m.edsoo.ru/00addfe2
xJiopa

19 |XmopoBomopoa. ConstHast KHCIIOTA, 1 bubnuorexa [JOK
XMMHYECKHE CBOMCTBA, MOJyYCHHUE, https://m.edsoo.ru/00ade104
NPUMEHCHHE

20 ([IpakTrueckas pabota Ne 2 o Teme 1 1 bubnnorexa HOK
«ITonyuenue consTHON KUCIIOTHI, https://m.edsoo.ru/00ade348
M3y4YeHHE €€ CBOMCTBY»

21 || Beraucienus mo ypaBHEHUSAM 1 bubmuorexa [JOK
XMMHUYECKUX PEaKIIMi, €CIIU OJIUH U3 https://m.edsoo.ru/00ade488
pPEarcHTOB JiaH B H30bITKE

22 ||O61mas XxapakTepuCTHUKa 3JIEMEHTOB 1 bub6nuorexa LIOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a

23 ||AnnoTponHble MOAU(DUKAIINHI CEPHI. 1 bubmuotexa [JOK
Haxoxenue cepbl u €€ COeIMHEHHH B https://m.edsoo.ru/00ade64a
npupoae. XMMHUUYECKHE CBOMCTBA CEpPhI

24 ||CepoBogopo, ctpoeHue, puszndeckue u|| 1 bubnunorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 ||Oxcuapl cepbl. CepHas KHCIIOTA, 1 bubnuorexa [JOK
¢du3nueckre 1 XMMUYECKHE CBOMCTBRA, https://m.edsoo.ru/00adea28
NPUMEHCHHE

26 || XuMHuuecKue peakiiuu, JIe)KaIue B 1 bu6mmoreka [IOK
OCHOBE MPOMBIIIICHHOTO criocoba https://m.edsoo.ru/00adec8a
TIOJTYYCHUST CEPHON KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaIoIIeH Cpeibl COSTMHEHUSIMA
cephl

27 ||Berumcienue MaccoBOM JOJIM BBIXO/a 1 bubmnoreka [IOK
NPOJYKTa PEaKInu https://m.edsoo.ru/00adec8a

28 ||Obmas xapakTepuCTUKa AIIEMEHTOB 1 bubnmorexa [JOK
VA-rpynmbl. A30T, pacnpoCTpaHCHHE B https://m.edsoo.ru/00adeea6
npupoie, GU3NUECKUE U XUMUYCCKUE
CBOMCTBA

29 ||Ammuak, ero Gpusuveckue u 1 bub6manoreka [IOK
XMMHYECKUE CBOMCTBA, MOJIyYCHUE U https://m.edsoo.ru/00adf004
NPUMEHCHHE

30 ||[ITpaktrueckas pabota Ne 3 o Teme 1 1 bubmmorexa [JOK

«HonyquHe aMMHaKa, U3y4CHHUC €Tro

https://m.edsoo.ru/00adf180
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Ne Tema ypoka KonuyectBo yacos Hara DJeKTpOHHBIE IU(PPOBBIE
n/m Beeroll Kownt- Ilpak- |[A3YdeHHs o0pa3zoBaTeIbHBIE PECYPCHI
POJIBHBIC | THUECKHUE
paboThl | paboThI

| HCBOIZCTB» “ | “

31 |A3oTHas KHCIIOTa, € Pu3mIecKue u 1 bubnnorexa IOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306

32 ||cnonp30BaHUE HUTPATOB U COJEH 1 bubnmorexa [JOK
AMMOHHUS B KQUECTBE MUHEPAIbHBIX https://m.edsoo.ru/00adf518
yno0openuit. XuMu4eckoe 3arpsi3HeHHe
OKpY’KaroIel Cpeibl COSTMHEHUSIMUA
azora

33 ||Doctop. Oxeun dochopa (V) u 1 bubmmorexa [JOK
dochopHas KKcI0Ta, GU3HIECKUE U https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOMCTBA, MOJyYEHUE

34 |[Ucnonn3oBanue GocharoB B kKayecTBe 1 bubmuorexa [JOK
MHUHEpaJIbHBIX Y100pEHUH. https://m.edsoo.ru/00adfc20
3arpsi3HeHUE IPUPOJTHOMN Cpeibl
dbocharamu

35 ||[VYraepon, pactipoctpaHeHue B ipupoae, | 1 bubnuorexa [IOK
bu3nUecKrue ¥ XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 |Okcunsl yriepoaa, ux GU3N4ecKue u 1 bub6nuorexa LIOK
XUMHYECKHE CBOMCTBA. DKOJOTHUECKUE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBA3aHHBIE C OKCUIAOM
yraepona (IV)

37 ||YroapHas kuciioTa U €€ coau 1 bu6mmoreka [IOK

https://m.edsoo.ru/00ae006¢

38 ||[[Ipaktrueckas pabota Ne 4 o Teme 1 1 bubmmorexa [JOK
"TlonyueHre YIIeKHCIIOro rasa. https://m.edsoo.ru/00ae027e
KauectBenHnas peaxmys Ha KapOOHaT-

HOoH"

39 |[lepBoHauaibHbIE OHATUS 00 1 bub6nuorexa LIOK
OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIIMHEHUSIX yTriiepoa

40 [KpeMHUii 1 ero coeTMHEeHUs 1 bubmuorexa [IOK

https://m.edsoo.ru/00ae080a

41 |IIpaktrueckas pabota Ne 5. Pemenune 1 1 bu6nuorexa [IOK
IKCIIEPUMEHTAIILHBIX 33/1a4 [0 TEMe https://m.edsoo.ru/00ae0bf2
«BaxxHenmme HeMeTauIbl U UX
COCIITHEHUS

42 |[KontposbHas padoTa Ne3 1o Teme 1 1 bubmuorexa [JOK
«Baxneiilue HeMeTaUIbl U UX https://m.edsoo.ru/00ae0el18
COCIIMHEHUS

43 ||O0mas XxapaKTepuCTUKa XUMHUIESCKIX 1 bubnuorexa [JOK
9JIEMEHTOB — METAJLJIOB. https://m.edsoo.ru/00ae103e
Mertamueckas CBA3b U
METaJUINYeCKast KPUCTAITUNIeCKast
pemérka. Pu3nvecKre CBOMCTBa
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Ne Tema ypoxka KomnnuecTtBo yacos Hara DneKTpoHHBIE TU(PPOBHIE
/Tt Beeroll Kownt- Ilpak- |[A3YdeHHs o0pa3oBaTeNbHBIC PECYPCHI
pOJIbHBIE | THYECKHE
paboThl | paboThI

| |merannon || | |

44 | XuMHYecKHe CBOMCTBA METAJIIOB. 1 bu6mmoreka [JOK
DIEKTPOXUMHUUYECKHUH Psiji HANpsHKEHUH https://m.edsoo.ru/00ae1156
METaJIJIOB

45 ||O6mue crocoObl MOTyYeHUsS METAJIOB. || 1 bubmuorexa [JOK
CruiaBbl. BeruuciieHus o ypaBHeHUIM https://m.edsoo.ru/00ae1156
XUMHUUYECKHUX PEaKIHii, eCI1 OJIUH U3
PEareHTOB COJACPIKUT IPUMECH

46 |[ToHsiTHE O KOPPO3HH METAJIIOB 1 bubnnorexa [JOK

https://m.edsoo.ru/00ae1278

47 |[LlemoyHbIe METALIBI 1 bubmuoreka [{OK

https://m.edsoo.ru/00ae14b2

48 || Oxcuasl ¥ THAPOKCHUIBI HATpHs U Kanusi|| 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae14b2

49 |ILlenoyHo3eMeIbHbIC METAIIIBI — 1 bu6mmoreka [JOK
KaJIbIUIl 1 MarHHH https://m.edsoo.ru/00ae15e8

50 || BaxkHeimye coeTMHEHUS KaIbIIHS 1 bubmuoreka [JOK

https://m.edsoo.ru/00ae15e8

‘51 HO606H_I6HI/I6 M CUCTEMATH3aIUs 3HAHUH 1 ” ” H

52 | ’K&cTkocTh BOABI M CLIOCOOBI €€ 1 bu6mmoreka [JOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886

53 |[[IpakTtruueckas padota Ne 6 mo Teme 1 1 bubmuotexa [JOK
"YKEcTKOCTh BOABI U METOBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 || AnroMuHUI 1 bubmuoreka [{OK

https://m.edsoo.ru/00aelc64

55 ||[AMdoTepHbIe CBOMCTBA OKCUIA U 1 bubnuorexa [JOK
THJIPOKCHU/IA https://m.edsoo.ru/00aelc64

56 |XKene3o 1 bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86

57 ||Oxcuapl, THAPOKCUIBI U COTH JKeTie3a 1 bu6mmoreka [JOK
(1) u xene3a (II1) https://m.edsoo.ru/00ae35e6

‘58 HO606H1€HI/I€ U CUCTEMAaTH3ans 3HAHUHA ” ” “

59 |[TpakTtrueckas padota Ne 7. Pemenne 1 bubmuorexa [{OK
IKCIIEPUMEHTAIILHBIX 33/1a4 [0 TEMe https://m.edsoo.ru/00ae3de8
«Baxxnennme MeTaJlJIbl U UX
COCTUHEHUS

60 ||BerunciieHus 1Mo ypaBHEHUSIM 1 bubnuorexa [JOK
XUMHYECKHX PEaKInuii, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1750
peareHToB J1aH B U30BITKE UITN
COJICP)KUT PUMECH. BeraucieHus
MacCOBOH JOJH BBIXOJa MPOIYKTa
peakuu
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Ne Tema ypoka KonuyectBo yacos Hara DJeKTpOHHBIE IU(PPOBBIE
n/m Beeroll Kownt- Ilpak- |[A3YdeHHs o0pa3zoBaTeIbHBIE PECYPCHI
POJIBHBIC | THUECKHUE
paboThl | paboThI
|61 HO606HIGHI/I€ Y CHCTEMAaTH3alus 3HAHUN “
62 ||[KontpompsHas pabora Ned 1o teme 1
«Baxnenmume MeTaJuIbl U UX
COCIIMHEHUS
63 |BemecTBa u Matepuasl B 1 bubmuorexa [JOK
MIOBCE/IHCBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 |Xumudeckoe 3arps3HEHNE 1 bubnnorexa [IOK
OKPYXKAaIOIICH Cpe/Ibl https://m.edsoo.ru/00ae4270
65 ||Posib XuMuu B perieHuu 1 bub6nuorexa LIOK
9KOJIOTMYECKUX TPoOIIeM https://m.edsoo.ru/00ae4270
66 |Pe3epBHBIil ypok. OO00IICHHE U 1 bubmuorexa [JOK
cUCcTeMaTH3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 ||Pe3epBHbIi ypok. O000mEHNE 1 1 bubmmorexa [JOK
CHCTEMATU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 |Pe3epBHbIil ypok. O0001IIEHNE U 1 bubnuorexa [IOK
cUCTeMaTH3aIKs 3HAHU https://m.edsoo.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOIT'PAMME

IIpoBepsiemble TpeOOBaHUS K pe3y/1bTaTaM 0CBOCHHMS OCHOBHOM
o0pa3oBaTebHOM NporpamMmsl (9 Kiacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
MIPOBEPSIEMOTO MporpaMMbl OCHOBHOT'O 001IIeT0 00pa3oBaHUs
pe3ynbraTta
1 [To Teme: "BemiecTBo 1 xuMuueckas peakus"

1.1 pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: pPacTBOp, JIIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs] TMCCOLIMAlMSA, pEeaKIHMH HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble H HEOoOpaTHMBIE peaKIuy,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEaKUUU,  OKUCIHUTENb,  BOCCTAaHOBUTEID,
OKHUCIICHHE W BOCCTAHOBJIICHHE, aUIOTPONHsi, aM(OTEPHOCTh, XHMHYECKAas CBS3b
(koBaJIeHTHasi, MOHHAs, METAJJIMYecKas), KpUCTAIJIMYecKas pelIeTKa, CIUIaBhl,
CKOPOCTb XUMUYECKON PEaKLUU

1.2 WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHYCCKUX IMOHSATHH M MPUMEHITH 3TH
MOHSITUS MIPU OMUCAHUH BEIIECTB U UX MPEBpaIICHUN

1.3 COCTaBJIATh YPaBHEHUS DJEKTPOIUTUYECKON TUCCOLMAIMU KUCIIOT, IIEN0YeH U COoMel,
TMIOJTHBIC U COKpPAIICHHBIC YPaBHEHUS peaKIMii HOHHOTO 0OMeHa

1.4 pPacKphIBaTh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIHUN TOCPEIACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii
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1.5

IMPOBOAUTH paCyYCThI [0 YPABHCHHUIO XUMHYECKOH peakuuu

2 ITo remam: "HemeTanasl 1 ux coenuaeHnua" u "MeTtayuisl 1 uX coequHeHus"

2.1 XapaKTepH30BaTh (OMUCHIBATH) OOIMME M CcrenuPUUecKue XUMHUYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPIKIAs OMMCAHUE TIPUMEPAMH MOJICKYISIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUui

2.2 COCTaBJISITh YpPaBHEHUS PEAKIIHii, MOATBEPKAAIOIINX CYIIECTBOBAHHWE T'€HETUYECKOM
CBSI3M MEXTY BEIICCTBAMH PA3IMYHBIX KJIACCOB

2.3 MIPOTHO3MPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX

24 ClieIoBaTh TMpaBHJIaM TIOJMB30BAaHUS XUMHUYECKOW TIOCYAOH ©  1ab0paTOpHBIM
o0Opy/IoBaHUEM, a TaKXKe IMpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUHUSMHU TIO BBITTOJHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOTYYECHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a)

2.5 MIPOBOAMTH PEAKIMH, MOATBEPKIAIOINE KAUYECTBEHHBIH COCTaB Pa3UYHbBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IyTeM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWIHKAT-, Ccynb(dar-, TUIPOKCUI-HOHBI, KAaTHOHbI aMMOHHSA, HWOHBl H3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTAHHUECKUX BEIICCTB

3 [To Teme: "Xumus u okpyxatoias cpeaa'

3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnousaTui: [IJIK BemectBa; Koppo3us
METaJIJIOB

3.2 MPUMEHSTh OCHOBHBIC OIEpAIMM MBICTUTEIHLHON AESITETbHOCTH - aHAlW3 M CHHTES,

CpaBHEHHE, O0000IIEeHNEe, CHCTEeMATH3alldi0, BBISBICHWE MPUUYWHHO-CIICICTBEHHBIX
CBA3€H - IIl M3YyYEHUs] CBOMCTB BELIECTB M XUMHUYECKUX PEAKIMI; €CTECTBEHHO-
HAay4YHBICE METOJbl TIO3HAHWS - HAOMIOJCHHWE, W3MEpPEHHe, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peabHbIN U MBICICHHBIN )

IIpoBepsiemble 3JieMeHThI coep:kaHus (9 Kiacc)

Kon [IpoBepsieMblii 371EMEHT COJIEPHKAHUS
1 BemecTtBo n xumuueckas peakuus. [loropenune
1.1 Ilepuonnueckuin  3akoH. Ilepuomuueckas cucremMa XUMUYECKHX dneMeHTOB JI.M.
MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB INEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLUs U UX COCAWHEHUN B COOTBETCTBUU C
MI0JIO’KEHHEM 3JIeMEHTOB B [lepuonnyeckoil cucteme u CTpOEHHUEM UX aTOMOB
1.2 CrpoeHue BemiecTBa: BHJbI XUMUYECKOW CBA3M. THIBI KPUCTAUNIMYECKUX PEIIETOK,

3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKH U BUIA XUMUYECKON
cBsa3u. Krnaccudukanus M HOMEHKJIaTypa HEOpPraHMYECKHX BeUIecTB (MEeXAyHapoAHas U
TpUBHaJIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCSA K pa3iIMYHBIM KjaccaM
HEOPraHWYECKUX COECJIMHEHMM, T€HETUYECKAsl CBSI3b HEOPTAHMYECKUX BEILIECTB




1.3

Krnaccudukanus XMMHUECKHX PEaKIHUil MO pa3iMyHbIM NMpU3HAKaM (IO YHCIY U COCTaBy
YYaCTBYIOIIMX B pPEaKIMU BEIIECTB, MO TEIUIOBOMY 3G (DEKTy, M0 H3MEHEHHIO CTeTeHen
OKHUCJICHUSI XUMUYECKHUX DJIEMEHTOB, TT0 0OPAaTUMOCTH, TI0 yUACTHIO KaTaau3aropa). IK30- U
SHIOTEPMUYECKHE pEAKIMH, TEePMOXUMUYECKHEe YypaBHeHHs. [loHsTHe o0 cKopocTH
XUMHUYECKON peakiuu

1.4

[Tonstre 00 06paTI/IMI)IX n H606paTI/IMBIX XUMHUYCCKHX PCAKIHAX. IloHsiTHE O TOMOT€HHBIX B
FCTCPOrcHHbLIX PCAKIUAX. IlousiTHE O XMMHYECKOM PaBHOBCCHHU. q)aKTOpBI, BJIMAIOIIMUEC Ha
CKOPOCTb XHUMHYSCKOM PEAKIIUMHU U IOJTOKECHUC XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKHCAUTENFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIMU, JJEKTPOHHBIA OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTEIbHOU pEaKUnH. CocraBnenue YpaBHEHUU OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOT0 OajaHca

1.6

Teopust 37IE€KTPOIUTUUECKON AMCCOLMALUHU. DJIEKTPOJIUTBI U HENIEKTPONUTHI. KaTHOHBI,
AHUOHBI. MEXaHMW3M JHCCOLMALMN BEUIECTB C PA3JMYHBIMUA BUJAMU XUMHUYECKOW CBS3H.
Crenenp nucconmanuu. CuiibHble U ci1a0ble AJIEKTPOIUTHL. Peakiuum MOHHOrO OOMeHa.
VYcnoBus TNpoTeKaHUs peakUuil HOHHOTO OOMEHa, IOJIHBIE M COKpAllleHHblE HOHHbBIE
ypaBHeHHs peakiuidl. CBOICTBa KHCIIOT, OCHOBaHMH U cOJIell B CBeTe NpeiCTaBiIeHUN 00
JNEKTPOJIUTHYECKON aucconnanuy. KadecTBeHHble peakuuu Ha HOHBL. [loHATHE O
THIPOJIN3E COJIEN

1.7

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C MOJENISAMHU KPUCTAIUTMUECKHUX PEIIETOK
HEOPraHWYECKHX BEIIECTB - METAUIOB U HEMETaIoB (Tpadura M amMasa), CIIOKHBIX
BEIIECTB (XJIOpUAA HATPHsl); UCCICIOBAHUE 3aBHUCHMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHUE JJICKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, MPOIIecca JAUCCOIMAIMUA KHUCIIOT, IIeJIo4Yeil u coyiel (BO3MOXKHO HCITOJIb30BAHHE
BHJICOMATEPHAIIOB); IPOBEJICHUE OIBITOB, WUIIOCTPUPYIOMUX MPU3HAKA IPOTEKAHUS
peakiuii noHHOro oOMeHa (0oOpa3oBaHHME OCajllka, BBIICICHHE Ta3a, 00pa30BaHHE BOJbI);
OIBITOB, HWJUTIOCTPUPYIOIIMX TPHUMEPhl  OKUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX — pEaKInid
(ropeHue, peakiu pa3ioKeHUs, COSIUHEHHS ); PACIO3HABAHNE HEOPTraHMUECKHUX BEIECTB C
MTOMOIIbI0 KAYECTBCHHBIX PEaKIMi Ha HOHBI, PEIICHNE YKCIICPUMEHTAIBHBIX 33124

Hemeramne! un ux COCAUMHECHUA

2.1

OOmass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernienn okucieHus. CtpoeHne W (U3MUYECKHE CBOMCTBA MPOCTHIX BEHIECTB - TAJOTCHOB.
XuMUYecKre CBOMCTBA Ha MpUMEpPE XJopa (B3aUMOJEHCTBUE C METallJIaMH, HEMEeTalllaMH,
menoyamu). XsopoBopopord. ConsHas KHUCIOTa, XMMHWYECKHE CBOICTBa, IOIYy4YEHHUE,
npuMeHeHue. JleiicTBue xJopa M XJIOPOBOJOpOJa Ha OpraHu3M 4eloBeka. Baxueiimue
XJIOPUBI U UX HAXOKJICHHUE B IPUPOJIC

2.2

OOmass xapaktepuctuka 3jeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (pu3nYeckre CBOWCTBA MPOCTHIX BELIECTB -
KHCIIOpOJla U Ccepbl. AJUIOTpPONHBIE MOAM(UKAIMM KHUCIOpOoAAa U cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOOpPOJ, CTpOeHHUE, (PU3NUYECKUEe U XUMHUYecKHue cBoiicTBa. OKCHIbI
CCpbl KaK MPCACTABUTCIIM KHCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I‘-I€CKI/IG n
XMMUYECKHe CBOMcTBa (00IIME Kak MpEeICTaBUTENs Kilacca KHUCIOT U cnenuduyeckue).
XUMHUYECKUE peaKluy, JIeKaIlie B OCHOBE IMPOMBIIUIEHHOTO CIIOocO0a MOJyuyeHUsl CepHOU
kucinotsl. [Ipumenenne. Conu cepHOM KHUCIOTHI, KaUECTBEHHAs! peaklys Ha Cyib(ar-uoH.
HaxoxneHue cepel U ee COeIMHEHUI B Ipupoae. XUMHUYECKOE 3arpsi3HEHHE OKPYKaroLIeH
Cpelbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE HOXIM, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CHOCOOBI €ro Npea0TBpaIIeHUs




2.3

OObmass xapakrtepucTuka »djaeMeHTOB VA-rpynmnbel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCIeHHs. A30T, paclpoCTpaHEHHE B IpHUpoJe, (PHU3HUECKUEe U
XUMHUYeckue cBoiicTBa. KpyroBopor azora B mnpupojge. AMMHUAK, €ro (QU3MYecKue u
XMMUYECKHE CBOICTBA, MoiyuyeHue M mnpumeHenue. Coiau aMMOHMA, UX (U3HUECKUE U
XMMHYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuys Ha HOHbI aMMOHMsSI. A30THas
KHCJIOTa, ee MoJyyeHue, pU3nuecKue U XUMUYEeCKUe CBOMCTBA (00IIMe Kak MpeICcTaBUTENs]
KJ1acca KUCIOT M crenuduueckue). Mcnonb3oBanue HUTPATOB U COJICH AMMOHHMS B KaueCTBE
MUHEpAJIbHBIX Y100peHn. XUMUYECKOe 3arpsa3HeHNE OKPYXKAIOIIEH Cpebl COeAMHEHUSIMHU
a30Ta (KMCIOTHBIE 10°KIH, 3arpsA3HEHUE BO3lyXa, IOYBBI U BOJOEMOB)
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docdop, amrorpornHeie Momudukanuu dochopa, GuznUeckrue W XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) m dochopHas KuCIOTa, (PUINISCKUE U XUMUYCCKHUE CBOWCTBA,
nonydenue. Mcnons3oBanue ¢pocdaToB B KayecTBE MUHEPAIBHBIX YI00pCHHN

2.5

OO6mrast xapaktepucTuka 3jeMeHToB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE  CTENEHU  OKHCICHMS.  YTIIEpOJA,  aUIOTPOIHbIE  MOJAUpUKAIUH,
pacmpocTpaHeHHe B Tpupoae, (usMueckne W XUMHYECKHE CBOMcCTBa. AcopOums.
KpyroBopor yrieponma B mpupone. OKcHIbl yriepona, UX (U3HUECKHe M XHUMHUYECKUE
CBOMCTBA, NEHCTBHE HAa JKMBBIE OPraHU3MBI, MOJIY4YEHHE U MPUMEHEHHE. DKOJIOTUYECKUE
npoOneMbl, cBA3aHHbIE ¢ okcuaoM yriepoaa (IV); rumoresa rino0anbHOTO MOTEIMICHUS
KIIUMaTa; TapHUKOBBIM 3¢ @dekr. YrompHas KuUCIOTa U €€ CcoNM, UX (U3NYeCKue u
XUMUYECKUE CBOMCTBA, MOJIydeHHE W NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoOHaT-
noHbl. VMcmonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO034ICTBE

2.6

[lepBonavanbHbIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAUHEHUSAX YTiepoja
(MeraH, 2TaH, DTWUJIEH, alleTWJICH, ITAHON, TIUIEPHUH, YKCyCcHas Kuciora). MIx cocraB u
XxuMudeckoe crpoeHue. [loHsaTHe 0 OMONOTMYECKM Ba)KHBIX BEIECTBAX: >KHpax, Oenkax,
YIJIEBOAAX - U HUX POJIM B JKU3HU 4YeJlOBEKa. MarepualbHOE €IMHCTBO OPTraHUYECKUX M
HEOPraHWYECKUX COCIMHEHUN

2.7

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, IOJYYCHHE M TPUMEHEHHE.
Coenunenust kpemHusi B mnpupojge. OOmme mpexncraBieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM  kuciote. CHIMKAThl, MX  HUCHOJb30BAaHUE B  OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH. BaskHEHIHe CTpOUTENbHbIE MaTepHalbl: KepaMHuKa, CTEKIIO, IEMEHT,
0eToH, xene300eToH. [Ipobiempl 6€30MacHOTO UCIOJIB30BaHUS CTPOUTEIBLHBIX MAaTEPHUAJIOB
B MIOBCEJHEBHOM KU3HU

2.8

XUMHUUECKUH HKCIEPUMEHT: H3Y4YeHHE OOpa3loB HEOPTaHWYECKHUX BEIIECTB, CBOMHCTB
COJITHOM KHCJIOTHI; MPOBEJICHUE KAaUeCTBEHHBIX pEaKlUi Ha XJIOPUI-HOHBI U HaOIIOJCHUE
MPU3HAKOB UX TPOTEKAHMS; OIBITHL, OTpaKaroulre (pu3nyecKue W XUMHUYECKUE CBOWCTBA
raJloreHOB M MX COEAMHEHUH (BO3MOXXKHO  HCIOJNb30BaHHE  BHAEOMATEPUATIOB);
O3HAKOMIIEHHE ¢ 00pasiaMu XJIOPHUIOB (TAIOTEHUIOB); O3HAKOMIICHHE C 00pa3aMu Cephl U
€e COeIUHEHUSIMHU (BO3MOXKHO MCIOJIB30BaHUE BHIEOMATEPUANIOB); HAOIIOIEHUE Tpoliecca
oOyrIMBaHUs caxapa TOJ JeHCTBHEM KOHIIEHTPUPOBAHHON CEpHOW KHCIOTHI; M3y4CHHE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIOTHI, MPOBEICHNE KAYeCTBEHHOM peakluu
Ha cynb(daT-uoH U HAOIIOACHNE TMPU3HAKA €€ MPOTEKAHH;, 03HAKOMJICHHE C (PH3MUECKUMHU
cBoiicTBaMu  a3zota, Qochopa W WX coenMHEHUH (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPHAIIOB), oOOpa3amMu a30THBIX ©  (GOCPOPHBIX YAOOpEHUH; MONTyICHHE,
coOupaHue, paclo3HaBaHWE U H3Y4YCHHE CBOWCTB aMMHaKa; MPOBEACHHE KaueCTBEHHBIX
peaknuii Ha HMOH aMMOHMA H (ocdarT-MOH M H3yYeHHE TNPU3HAKOB HUX NPOTEKAHUS,
B3aMMOJICIICTBIE  KOHIICHTPUPOBAHHOM a30THOM  KHCIOTHI C MeIObI0  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUANIOB); HW3YYEHHUE MOJENEH KPUCTAIIMYECKUX PEIIETOK




anmasa, rpadwura, (QymuiepeHa; 03HAKOMIIGHHE C TPOIIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEIIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPONCTBOM IMPOTHUBOTa3a; MOJyueHHE, COOMpaHue,
pacro3HaBaHUE W M3YYCHHE CBOWCTB YIJIEKHUCIOTO Ta3a; MPOBEACHHUE KadeCTBEHHBIX
peakiuii Ha KapOOHAT- M CWIMKAT-HOHBl W W3yYeHHE TMPU3HAKOB WX MPOTEKAHUS;
O3HaKOMJICHHE C MIPOTYKIIHEH CHJIMKaTHOH MIPOMBIIIIICHHOCTH; pernieHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 Teme "BaxHeinre HeMeTaJbl U UX COCIUHECHUS"

Mertanisl 1 uxX COCAUHCHHUA

3.1

OO0mast xapaKTepUCTUKAa XUMUIECKUX 3JIEMEHTOB - METAJUIOB HA OCHOBAHUU WX TIOJIOKEHUS
B Ilepuoanyeckoii cucreme xumuueckux sneMeHToB [[.M. MenzaeneeBa u cTpoeHUs aTOMOB.
Crpoenue metaiioB. Meramuinueckasi CBA3b U METaJUIMUECKasi KpUCTaUIMUecKasi pelerka.
DJIEKTPOXUMHUYECKHUH Psii HATPSAKEHUN METalIIOB

3.2

dusnyeckrue U XMMHUYECKHE CBOWCTBA MeTayuioB. OO0mue crnocoObl MOJyYeHHs] METaUIOB.
[ToHsiTE O KOPpPO3UM METAIIIOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBbl
(cTanp, 4yryH, AIOpaTlOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH

3.3

[Ilenounble MeTaiuIbl: NOJ0XKEHUE B llepuoanyeckoi cucteMe XuMu4eckux ainemeHTon [1.1.
MenneneeBa; CTpOEHUE UX aTOMOB; HaxOXJeHHE B mnpupoae. Ousznueckne u XUMUYECKHE
cBOWcTBa (Ha mpuMmepe HaTpus U Kamusg). OKCUIOBl U TUAPOKCUABI HATPUS M Kalusl.
[IpruMeHeHre MEeT0YHbIX METAIOB U MX COCTMHEHUHN

3.4

[IlerouHO3eMENBHBIE METAUIBI MAarHU U KaJIbLIMK: ToJIoKeHue B [lepuoandeckoi cucreme
XuMHuYecKux 3nemeHToB .M. MeneneeBa; CTpOCHUE UX aTOMOB; HAXOXKJIECHHUE B MPUPOJIE.
Ou3nuecke W XHMHYECKHE CBOMCTBA MarHus W KalbliMsa. BakHeHImne CcoeIumHCHUS
KabIust (OKCHUI, TUAPOKCHU, CONN). JKeCTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS

3.5

AmoMuHuii: nonoxenue B llepuoanueckoil cucremMe xumuueckux saemeHToB .M.
MenpeneeBa; CTpOEHHE aTOMa; HaxOXKIcHHE B npupone. PuU3NYECKHE U XUMHUYECKHE
CBOWCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THAPOKCHIA ATFOMHHUS

3.6

Kenezo: mnonoxenne B llepmogmyeckoil cucTeMe XUMHUYECKUX 23yemeHToB [[.U.
MenzeneeBa; CTpOEHHUE aTOMa; HaxOXJeHHEe B mpupoje. DPuU3NYecKUe U XUMHUYECKUE
cBoiicTBa >kene3a. Oxcupl, ruapokcuasl u conu sxene3a (II) m xenesa (III), ux cocras,
CBOMCTBA U MOJTyYEHUE

3.7

XUMUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C 00pasllaMd METalJIOB W CIIaBOB, HUX
(U3UYECKUMH CBOMCTBAMH; HM3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAIIIOB (BO3MOXKHO
MCIONIb30BaHNE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHIA KalubIUs U
HaTpUs C BOJOW (BO3MOXHO HCIIOJIb30BAaHWE BHUICOMATEPUATIOB); MCCIIEIOBAaHUE CBOWMCTB
J)KECTKOWM BOJBI; IIpollecca TOpPEHHUsl jKejle3a B KHUCIOpoJe (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX pEaKIMi Ha HOHBI (MarHus,
KaJbpIus, alFOMUHUSA, ITUHKA, xene3a (1) u xenesa (I11), menu (I1); HabmroAeHIE U OTMEICAaHUE
MPOIIECCOB OKPAITMBAaHMS TUIAMEHHM WOHAMHM HATpHUs, Kalusg W Kalblus (BO3MOXKHO
UCIIONIb30BaHUE BHUJCOMATEPHANIOB); HCCIeAOBaHUE aM(OTEPHBIX CBONCTB THIPOKCHIIA
QTIOMUHUA M TUAPOKCHIA IIMHKA; PEHICHUE JKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
"BakHele MeETaIbI U UX COeTUHEHUS"

XuUMHA U OKpYXKarolas cpeaa

4.1

HoBpie Marepuanbl v TexHosoruu. BemiectBa W Marepualibl B IOBCEAHEBHOW KU3HU
yejoBeKa. XUMHS M 3710poBbe. be3onacHoe HCIoJib30BaHUE BEIIECTB W XUMHUYECKUX
peaxiuii B ObITy. [lepBasi mOMOIIL P XUMHYECKHUX 0XKOTaX U OTPABICHHSIX




4.2 OCHOBBI JKOJIOTHMYECKONM TPaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKPYXKAIOLIEH Cpelbl

I[TAK. Pomp XuMHM B PpELIEHUH SKOJOTWYECKHX TMpoOsieM. [IpupojHble HCTOYHUKH
YTI€BOIOPOAOB (yroiib, MPUPOJHBINA Ta3, HE(PTH), MPOAYKTHl UX MEPepadOTKH, UX pOJIb B
OBITY U IPOMBILIEHHOCTH

4.3 XUMUYECKUH IKCIEPUMEHT: M3y4eHHe 00pa3loB MaTepHasioB (CTEKJIO, CIUIaBbl METAJUIOB,

MOJIMMEPHbIE MaTepUalbl)

IIpoBepsiemblie Ha OI'D no xumuu TpedOBaAHUS
K pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOTI'0 00111ero 00pa30BaHUA

Kon [IpoBepsiemMbie TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOTO YPOBHS OCBOCHUS
IPOBEPSEMOr0 | OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00ILIero 00pa3oBaHMs Ha OCHOBE
TpeOOBaHMS drocC

1 IIpencraBnenue:

11 O TI03HABA€MOCTH SIBJIEHUI MPHUPOJIbI, TOHUMaHUE OOBEKTUBHON 3HAUMMOCTH OCHOB
XMMHUYECKOH HayKd KaK OO0JIACTH COBPEMEHHOTIO €CTeCTBO3HAHMS, KOMIIOHEHTa
oOmell KyJabTypbl M HPAaKTUYECKOM JIeATEIbHOCTH 4YEJIOBEKa B  YCIOBHSX
COBPEMEHHOTO OOIIECTBA; MOHMMAHUE MECTa XUMHH CpPEIU JPYTUX €CTECTBEHHBIX
HayK

1.2 0 Hay4HBIX METO/ax MO3HAHUSA, B TOM YHCJIE SKCIEPUMEHTAIbHBIX U TEOPETUUYECKHX
METOJIaX HCCIIEIOBAaHUS BELIECTB M H3YYEHMs] XMUMHUYECKMX pEaKklUi; yMEHHE
UCIMOJIb30BaTh MOAEIH JUIsl OOBSICHEHUS! CTPOEHUS] ATOMOB M MOJIEKYJI

1.3 0 cepax npodeccuoHaNbHON AeTETbHOCTH, CBA3aHHBIX C XUMHEH U COBPEMEHHBIMU
TEXHOJIOTMSIMU, OCHOBAaHHBIMHM Ha JOCTHXEHHSIX XUMHUYECKOM HAyKH, YTO MO3BOJIUT
oOyyaroIuMcsl ~ paccMaTpuBaTh  XHMHUIO  Kak  chepy  cBoedl  Oyayei
MPOPECCUOHAIBHON JICSITEIBHOCTH M CHEJIaThb OCO3HAHHBIM BBIOOP XUMHUHU Kak
npoUILHOTO MPeAMeTa IpHU Mepexo/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHUs

2 Brnagenue cuctemMod XMMHMYECKMX 3HAHUM M YMEHUE IPUMEHATH CHUCTEMY
XUMHUYECKUX 3HAHUI, KOTOpasi BKIIIOYAET:

2.1 BOXHEHIIME XMMHYECKHE [OHATHUA: XUMHMUYECKUI DSJIEMEHT, aToM, MOJeKyIa,

BEILECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJHAS U HEOAHOPOIHAS CMECH,
OTHOCHTEIIbHBIC aTOMHAsi M MOJIEKYJSpHas MAaccChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIA 00BbEM, OKCH[, KHCIOTa, OCHOBAaHHUE, COJb (CpenHsis),
XMMHUUYECKas PEaKIus, PpEeaKIWu COEIMHEHUS, PEaKIUU pa3I0KEHHs, pPEaKIUuH
3aMeIIeHus, peakIui 0OMeHa, TEIIOBON APPEKT peakiiu, IK30- U IHIOTEPMUUYECKHUE
pEaKILiK, pacTBOP, MaccoBas OJSI XMMHUYECKOTO JIEMEHTa B COSIMHEHUH, MacCOBast
J0J1s ¥ TIPOLIEHTHAsI KOHIEHTPAIMs BEIECTBA B PACTBOPE, AP0 aToMa, dJICKTPOHHBIH
CIIOW aToMma, aToOMHasi opOuTajb, paaguyC aTOMa, BaJCHTHOCTh, CTETIEHb OKHUCIICHHUS,
XMUMUYECKas CBS3b, DJIEKTPOOTPHULIATEIEHOCTD, OJISIPHAS U HEMOJSPHAs KOBAJICHTHAS
CBSI3b, MOHHAS CBS3b, METAJUIMYECKAsl CBSA3b, KPUCTAJUIMYECKAsl pelIeTKa (aToMHas,
MOHHAs, METAJJIMYecKasi, MOJICKYJIsIpHasl), WMOH, KaTHOH, AaHWOH, JJIEKTPOJIHUT U
HEJJIEKTPOJIUT, DJICKTPOJIUTHYECKAs AMCCOLMALMS, pPEaKIUH HOHHOTO OOMeHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, OKHCIUTEIb W BOCCTAaHOBUTEIb,




OKHCJIEHHE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMBbIE U
HEoOpaTHMbIe peakIUHh, CKOPOCTh XMMHUYECKOM peakuuu, karamuzarop, I[IJIK,
KOPpO3Usl METAIIJIOB, CILIaBbI

2.2

OCHOBOIOJIAralolue 3aKOHbl XMMHH: 3aKOH COXPAHEHHUS MAcCChl, MEPUOJAMYECKUN
3axoH J[.W. MeHnneneeBa, 3aKOH MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOPUM XUMHUHU: aTOMHO-MOJIEKYJISIDHAs TEOpHs, TEOpUS DIIEKTPOIUTHYECKON
JUCCOLAlUU

Bnanenue ocHOBaMHM XUMHYECKOU rpaMOTHOCTH, BKJIIOUAIOIIECH:

3.1

YMEHHE IIPABWJIBHO HUCIIOJIb30BATh U3YUYEHHBIE BELECTBA U MaTepUabl (B TOM YHUCIIE
MUHEpPAJIbHBIE YI00pEHUs, METAJUIbl U CIUIABbI, IPOIYKTHl EPEPAOOTKU MPHUPOIHBIX
MCTOYHUKOB YIJIEBOJOPOJOB (yIJis, MPUPOAHOrO raza, He(pTH) B OBITY, CEIBCKOM
XO03s1ICTBE, Ha MPOU3BOJICTBE U MOHUMAHHUE 3HAUYEHUS KUPOB, OCIIKOB, YTIEBOJIOB IS
OpraHuM3Ma YeJOBEKa; YMEHHUE IPOTHO3MpOBATh BIIMSHUE BEUIECTB MU XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M Y€JIOBEKa M OKPYKAIOUIYIO IPUPOAHYIO CpELy

3.2

YMCHUC HHTCIpUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMH JOPYyrux yqe6H1>1x
npeamMcToOB

3.3

HAJIMYUE OMbITa PadOThl C Pa3IMYHBIMH HCTOYHHKAMH HH(POPMAIMH 10 XHUMHH
(Hay4yHas ¥ HaAy4YHO-TIOMYJISIpHAs JIUTEparypa, CIOBAapH, CIPABOYHUKU, WHTEPHET-

pecypcehl)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh HH(i)OpMaIII/IIO 0 BCHICCTBAX, MX HNPCBpAlICHUAX U
MMPaKTUYCCKOM HNPHUMCHCHUU U YMCHUC HCIIOJb30BATH €€ IJId PCIICHUA y‘IC6HO-
IIO3HAaBaTCIbHBIX 3aJ1a4

Bnagenue ocHoBaMHM MOHSTUMHOTO ammnapara U CUMBOJUYECKOTO SI3bIKA XUMHUH IS
cocTaBlieHUs] (OPMYJT HEOPraHWYECKUX BEIECTB, YPAaBHEHUH XUMHUYECKUX PEAKLIUN;
ocHoBamMu xuMudeckoilt HomeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHne OOBSACHATH CBSI3b TOJOXKEHHsS djemMeHTa B [lepmoamueckoil cucteme ¢
YHCIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsAn  sAnpa, oOIee YHCIO JJICKTPOHOB), pacHpenesieHHeM SJEKTPOHOB TIO
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KA U KAJIbLIHUS

[IpencraBinenue 0 MEPUOAMYECKOM 3aBUCHMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPHUIATEIHHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOXKEHUs 37IeMeHTOB B [lepuoanueckoil cucteme (B MaslbIX NMEPHOJAX U TJIaBHBIX
MOATPYIINAx) U JIEKTPOHHOTO CTPOCHHSI aTOMa

YmMmenue knaccuuuupoBarh:

7.1

XUMHNYCCKHNE DJICMCHTBI

7.2

HEOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKINnU

YMeHue onpenesnsirTh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMUUYCCKHUX 3JICMCHTOB, 3apsa HOHA




8.2

BHJI XUMUYECKOH CBSA3U U TUI KPUCTANINYECKON CTPYKTYPBI B COEIMHEHUAX

8.3 XapaKTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHM)
8.4 OKHCIIUTENb U BOCCTAHOBUTEb
9 YMeHue xapakTepru3oBath (HU3MUECKUE U XUMUYECKUE CBOMCTRA:

9.1 MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpOI, rpadur, anmma3, KpeMHUH, a30T,
docdop, cepa, XxJ10p, HATPUM, KaIUi, MAarHUM, KaJbLUi, aTFOMUHUH, JKEJI€30)

9.2 CIIOKHBIX BEIIECTB, B TOM WYHCJIE WX BOJHBIX pacTBOpoOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI M TUApoKcuabl metamwioB I - 1A rpynm,
amomunust, menu (I1), nunka, xenesa (II u I11), okcunpr yrinepona (II u IV), kpemuus
(IV), azora u docdopa (III u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras,
azoTtHas, pochopHas, yrojbHasi, KpeMHHEBas KHCIIOTa U UX COJIH)

9.3 MPOrHO3MPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
cocTaBa W CTPOCHHs, NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPALICHHUH B Pa3IMUHbIX YCIOBUIX

10 YMeHne coCTaBIsSITh MOJIEKYJISIPHBIEC M HIOHHBIE YPABHEHUS PEAKIIHii, B TOM YHUCIIE:

10.1 peakiuii HOHHOro oOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA

10.3 WUIIOCTPUPYIOIIMX ~ XUMUYECKHUE  CBOMCTBA  M3YYEHHBIX  KJIAcCOB  (TpyIi)
HEOpPraHMYECKUX BEIIECTB

104 MTOATBEPKIAIOIINX TEHETHUECKYIO B3aMMOCBSI3h MEXTy HUMHU

11 YMeHHe BBIYUCTATH (TIPOBOAUTH PACUETHI):

111 OTHOCHUTENFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAcCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTA B COSIMHCHUN

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB

11.4 10 YPaBHEHUSM XUMUYECKHX PEAKIM M HAXOJUTh KOJMYECTBO BEIIECTBA, OOBEM H
MacCy PeareHTOB MU MPOJAYKTOB PEaKIIHH

12 Bnanenue (3HaHuE OCHOB):

121 OCHOBHBIMH METOJJaMH HayYHOT'O NO3HAHUS (HAa0II0IeHHEe, N3MEPEHUE, IKCIICPUMEHT,
MOJICTTUPOBAHUE) TMPH M3YyYECHUH BEIIECTB U XHUMUYECKUX SIBICHUH; yMEHHE
chopMyIMPOBATH IPOOJIEMY H MPEIIOKUTE IIYyTH €€ PEIICHUS

12.2 0e3omacHOM pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOW TOCYIOM U
1a00paTOpPHBIM 000pyI0BaHUEM

12.3 mpaBwiiaMd  0e30macHOro  oOpallleHussT ¢  BEIIECTBAaMH, HCIONb3yEeMbBIMH B

MMOBCETHEBHON J>KW3HH, MpaBUJIaMHU TOBEICHUS B IEIAX COEPEKEHHUS 3JI0POBBI U
OKpYy’Karolled MPUPOJAHON Cpelbl; TOHUMaHUE Bpena (OMacHOCTH) BO3JCHCTBUS Ha




KUBBIC OpTraHHU3MBbI OMMpECACIICHHBIX BCIICCTB, croco0oB YMCHBUICHUA n
MpeaoTBpalICHUA UX BPCIAHOTO BO3,H€I>'ICTBI/I$I

13

Hannuwne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHA MW OCYIICCTBIICHHA CJIICAYHOIIUX
XUMHYECKUX SKCIICPUMECHTOB!

131

HU3Yy4YCHUC U OITMCAHUC (I)I/IBI/I‘IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC C (bPISI/I‘leCKI/IMI/I
U XUMHUUYCCKHMU SABJIICHUAMH, OIIbIThI, WIJIIOCTPUPYIOIIUC TMPU3HAKU TIPOTCKAHUSA
XUMHNYCCKHX peaKuHﬁ

13.2

HU3YUCHUC crmoco0oB pa3aciiCHuAd cMmeceit

13.3

MOJIYYCHHUEC KUCIIOpOoAa U U3YyUYCHHUC CTO CBOﬁCTB; INOJIY4YCHHUE BOJAOPOLAa U U3YHUCHUC
€ro CBOﬁCTB; IMMOJIYYCHHUEC YTJICKUCIIOrO rasa M HU3y4CHHE €TI0 CBOI\/’ICTB; IMOJIY4YCHHEC
aMMHaKa U U3y4YCHUC CT'0 CBOICTB

134

MPUTOTOBJICHHE PACTBOPOB C OMNPEJACICHHOW MAacCOBOW JOJICH pPacTBOPEHHOTO
BEIECTBA

135

MpUMEHEHWE WHIUKATOpOB (JTakMyca, MeTwiopaHxka u (eHondTanenHa) s
OTIpe/IeTICHUS XapaKTepa CPelbl B pACTBOPAX KHUCIIOT U IIeNouei

13.6

HCCJICIOBAHUE U ONKMCAHUE CBOMCTB HEOPraHMYECKHX BELIECTB PA3JUYHBIX KJIACCOB;
M3yYEHUE B3aUMOJCHCTBUS KHUCJIOT C MeETaJUlaMH, OKCHJAaMU  METaJIJIOB,
pacTBOPUMBIMM M HEPACTBOPUMBIMH  OCHOBAHHUSIMHM,  COJISIMH;  MOJIyYEHUE
HEpPAaCTBOPUMBIX OCHOBAHUM; BBITECHEHHUE OJHOIO MeETajla APYTMM M3 pPacTBOpa
COJIM; UccaeoBaHue aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS U IIMHKA

13.7

pelieHrue  OKCIEePUMEHTAJbHBIX  3adad 1o  TemaM: "OCHOBHBIE  KJIACCHI
SN,

HEOPraHWYEeCKUX COeAMHEHMI"; "DnekTponuTtnueckas auccouuanus'; "Baxneilmune
HeMEeTaJIIBI U UX coeauHenus’; "Baknelnme MeTamibl 1 UX coequHeHns "

13.8

XUMHUYECKHUE SKCIIEPUMEHTHI, WIIIOCTPUPYIOIIME MPU3HAKU TPOTEKAHUS peakuui
MOHHOTO 00MEeHa; KaUeCTBEHHbBIC PEaKIMU Ha MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
MOHBI: XJIOpHUI-, OpoMua-, HOAUI-, cylbdat-, pocdar-, kKapOoHAT-, CUIIMKAT-aHHUOHBI,
TMJIPOKCU/I-UOHBI, KATHOHBI aMMOHMS, MarHus, Kajibliis, aIIOMUHUS, Kene3a (2+) u
xenesa (3+), meau (2+), LMHKa

14

VYMmenue:

141

MPEJICTaBIATh pPE3yJbTaThl O3KCIEpUMEHTa B (QOpME BBIBOJOB, [OKAa3aTENIbCTB,
rpaduKOB U TaOJIHII U BBISBISATH SMIHUPHUUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3HW MCKAY PCAJIbHO Ha6J'IIOIIa€MI)IMI/I XUMHNYCCKHUMU SABJIICHUAMU U
IpOLIECCaMy, TPOUCXOJSIIMMUA B MaKpo- M MHUKPOMHpPE, OOBSCHATH INPHYHHEI
MHOT000pa3us BEIIECTB




Hepeqeﬂb JIEMECHTOB COJA€CPKaHUA, IPOBEPACMBIX HA OCHOBHOM
rocyiapCcTrB€HHOM 3K3aMEHE 110 XUMHUHA

Kon [IpoBepsieMblil 37IEMEHT COoepKAHUS
1 [lepBoHavyaIbHBIE XUMUYECKUE MTOHSATUS
1.1 Uuctsle BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecen
1.2 ATOMBI U MOJIEKYJTIbI. XUMUYECKUE dTIeMeHThI. CHMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocThie
U CIIOKHBIE BEIIECTBA.
1.3 Xumuueckasi popMyia. BaleHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTETIEHb OKUCICHHUS
1.4 3aKk0H IOCTOSIHCTBA cocraBa BerlecTB. OrTHOCHUTEeNbHAd aToMHass Macca. OTHOCHUTEIbHAsI
MOJIEKYJIIpHast Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUHT
1.5 KonnyectBo BemectBa. Monb. MomnspHas Macca. MoinsipHbIii 00beM Ta30B. B3aumMocBsizb
KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
1.6 dusznueckre U XUMUYECKHUE SIBJIICHUS. XHUMHUYECKash pPEakius W €€ MNpU3HAKU. 3aKOoH
COXpPAHEHUS MACChl BEIIECTB. XUMHUUYECKHUE YPABHEHUS
2 [lepuonnueckuii 3akoH u llepuomgmyeckas cucreMa XuUMUYECKUX dneMeHTtoB [[M.
MenneneeBa. CTpoeHHE aTOMOB
2.1 [lepmonnueckuit  3akoH. Ilepmonmueckas cucrema XuUMUYeCKHx diemeHToB [[.M.
MenpneneeBa. [lepuoast u rpymnmnbl. OU3HUECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
MepHo/Ia ¥ TPYIIIHI 3JIEMEHTA
2.2 Crpoenne atoMoB. CocTaB aTOMHBIX saep. M3otomnbl. IneKTpoHbl. CTpOEHHE IEKTPOHHBIX
obomouek atoMoB mepBbix 20 xumuueckux snemMeHToB [lepmomuueckoit cucrembr J[.U.
Menpeneena
2.3 3aKOHOMEPHOCTH B M3MEHEHUHU CBONCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
Kallisg, Kaiblus (pagumyca aToOMOB, JJEKTPOOTPHUIATENIBHOCTH, METAUIMYECKUX |
HEMETaJUTMYECKUX CBOMCTB) U UX COSAMHEHUN B COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B
[lepuoanueckoii cuctemMe U CTPOCHUEM UX aTOMOB
3 CrpoeHue BemecTna
3.1 Xumuueckas CBSI3b. KoBanentHas (monsipHas u HETOJISIpHAS ) CBSI3b.
DNIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas cBA3b. MeTanyeckast CBsI3b
3.2 Tunel KpHUCTANIMYECKUX PEIIETOK (aToOMHas, WOHHAs, MeETaJTM4ecKas), 3aBUCHUMOCTb
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKH U BUJ1a XUMHYECKON CBSI3HU
4 Baxwueiiiue npeacTaBUTENM HEOPTAaHMYECKUX BellecTB. HemeTambl M UX COETUHEHMUS.
MeTtanisl 1 UX COEAUHEHUS
4.1 Knaccudukanus u HOMEHKJIaTypa HEOPraHUYeCKUX COEIMHEHN: OKCHIIOB
(conmeobOpasyromue: OCHOBHBIE, KHCJIOTHBIE, aM(oOTepHbIE) U HECOJe00pa3yroIue;
OCHOBaHMI (IIEJI0YM W HEPACTBOPUMBIE OCHOBAHUS); KHUCIOT (KUCIOPOJACOAEpPKAIIUE U
OECKUCIOPOAHBIC, OTHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)
4.2 du3nMYeCcKre U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOAA, XJOpa,




KHCIIOPOJIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3 duznueckre 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIMTUS, HATPHUS, KaJus,
MarHus ¥ KaJabIus, aTFOMUHUS, JKelie3a. DICKTPOXUMHUSCKUAN Psii HANPSDKEHUH METalIoB

4.4 ®uszpueckue M XUMHYECKHE CBOWMCTBA BOJOPOJIHBIX COCJUHEHUNM  HEMETaJLIOB:
XJIOPOBOJIOPOa, CEPOBOAOPOIA, AMMHUAKA

45 duzuveckre U XUMUYECKUE CBOMCTBAa OKcuI0B HemetauioB: cepsl (IV, VI), azora (II, 1V,
V), dochopa (111, V), yrnepona (11, IV), kpemuus (IV). [lomydeHue OKCHI0OB HEMETAIIOB

4.6 Xumuyeckue cBoiicTBa okcuaoB: MetamuioB IA - IIIA rpymnn, nunka, meau (11) u xenesa (11,
III). [ToyyeHne OKCUOB METAIIOB

4.7 XUMHUYECKHE CBOMCTBA OCHOBAHM U aM()OTEPHBIX THIPOKCHIOB (Ha pUMeEpe TUAPOKCUIIOB
ATFOMUHHS, XKelre3a, TMHKa). [TomydeHne ocHOBaHM U aM(pOTEPHBIX THIPOKCHIIOB

4.8 OO0mme XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM,
CepHOM, a3oTHOW, (hochopHOU, KpeMHUEBOH, yroiabHOW. OcoOble XMMHYECKHE CBOHCTBA
KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KUCHOT. [lomydenue kuciaor

4.9 OO6mme XuMHUYECKHEe CBOMCTBA cpelHux coiied. [Tomydyenue coneit

410 |IlomyuyeHue, coOupaHue, paclo3HaBaHWE BOJOPOJA, KHCIOpPOAa, aMMHUAKa, YTIIEKHCIIOTO
rasa B JlabopaTopuu

411 |IlonmyyeHue amMMHaka, CEpHOW M a30THOM KHUCJIOT B MpOMBINIIEHHOCTH. OOume crnocoObl
MOJTyYEHHUSI METAIIJIOB

412 ['eneTnueckas CBSI3b MEXKIy KJIACCAMH HEOPTaHUUECKUX COECTUHEHUN

) XHUMHYECKUE PEAKLUU

5.1 Krnaccudukanus XMMHUYECKHX PEaKIUi MO Pa3IUYHbIM TPHU3HAKAM: MO0 YUCITY U COCTaBY
YYacTBYIOUIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3(h(eKTy, Mo M3MEHEHHUIO CTeleHen
OKHCIICHUSI XUMHYECKUX JIEMEHTOB

5.2 TermnoBoit 3pGeKT XUMHUYECKOH peaKkIud, TEPMOXMMHYECKHUE YpaBHEHHA. OK30- U
SHAOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPaBHEHUS

5.3 OKHCAUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENU U BoccTaHoBUTENH. [Iporeccsl
OKHCIICHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIM OAJaHC OKUCIHTEIHLHO-BOCCTAHOBHTEIHHON
peaxiuu

5.4 Teopusi 3MEKTPOTUTHYECKON aumcconuanuu. KaTuoHBI, aHHOHBI. DIEKTPOJIUTH U
HeaIeKTpoauThl. CUiibHBIE U clla0ble AIEeKTPOIUThl. CTeneHb AUCCOLUAINU

55 Peaknun moHHOTO OOMEHA. YCIIOBUS TPOTEKAHUsl PEAKIMi MOHHOTO OOMEHa, MOJHBIE U
COKpAIIICHHBIE NOHHBIC YPaBHECHUS PEAKIUil

6 XuMus U OKpyXkarolas cpeia
6.1 BemecTBa u MaTepuansl B MOBCEIHEBHOW JKM3HHM UeJIOBEeKa. be3omacHoe MCIoib30BaHUE

BEIIECTB M XHMHUYECKHUX peakuuid B sabopatopuu u ObiTy. llepBas mnomoms mpu
XUMHUYECKUX 0’KOTaX U OTPABIICHUSAX




6.2 XUMHYecKoe 3arps3HeHHE OKpY’Karollel cpebl (KUCIOTHBIE JO0XKAU, 3arpsA3HEHHE TOYBBI,
BO3JyXa M BOJOEMOB), CIIOCOOBI ero mpenoTBpameHus IlpeaenbHass JomycTumas
koHueHtpauusi BemiectB (IIJIK). Ponb XuMum B pemieHUH 5KOJOTHYECKHX MPOOIIEM.
Ycunenue napHUKOBOTo 3 dexTa, pa3pylieHne 030HOBOTO €05

6.3 [Ipumenenue cepbl, azora, Qocdopa, yriepona, KpeMHHs MU WX COCAMHEHUH B OBITY,
MEULUHE, POMBIIUIEHHOCTH U CElIbCKOM Xo3siicTBe. IIpuMeHeHne MeTanaoB U CIUIaBOB
(cranmb, 4yryH, AIOPaTIOMUHUN, OpOH3a) B OBITY M IPOMBILUIEHHOCTH HX COEAMHEHUH.
IToHsATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

6.4 [IpupoaHble UCTOYHUKH YTIEBOAOPOJOB (Yrojib, IPUPOAHBIA Ta3, HE(PTH), MPOIYKTH HX
nepepadboTky (0€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH

6.5 [lepBoHayasbHbIE MOHATHS 00 OPraHMYECKMX BELIECTBaX KaK O COEAMHEHMSIX YIJepoja
(MeraH, 3TaH, 3TWJIEH, aLETHIEH, 3TaHOJ, TJIMLEPHH, YKCycHas Kucinota). [lonstue o
OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KHpaxX, OelKax, yriieBoJax - M HMX POIU B JKU3HU

YeJoBeKa
7 Pacuertsr:
7.1 1o opMysaM XMMUYECKHX COEIUHEHHH
7.2 Macchl (MaccoBOi) JOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKHM ypaBHEHHUSIM

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TPOLECCA
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