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HNOSACHUTEJIBHASA 3AIIUCKA

PaGouas nmporpamma nmo xumuu ajisi odydaronmxces 9 kiacca coctaBieHa Ha OocHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHMs, MPEACTABICHHBIX B DenepantbHOM rocyAapCTBEHHOM 00pa30oBaTEIbHOM
CTaH/IapTe OCHOBHOI'O 00IIEro oOpa3oBaHus, ¢ YUETOM pacHpeenEHHbIX 0 KlaccaM MPOBEPSIEMbIX TPeOOBaHUH K pe3ybTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus U AJIEMEHTOB COJIep KaHMsl, IPEACTABICHHBIX B Y HUBEPCAJIbHOM
Koau(duKaTope Mo XUMHH, a TakKe Ha ocHOBe [IpuMepHON mporpaMmbl BOCIHUTAHUSI 00YUYalOMIMXCS MPU MOJTYYEHUH OCHOBHOI'O OOIIETO
oOpa3oBanust u c yuétom KoHuenuuu mnpenojgaBaHus yd4eOHOTO mpeamera «XHMHs» B 00pa3oBaTelbHBIX opraHu3auuax Poccuiickoii
denepanuy, pealu3yroIMX OCHOBHBIE oOIIeoOpa3oBaTenbHbie nporpammbl (yTB. Pemenunem Komnernn Munnpocsemnienus Poccun,
npotokod oT 03.12.2019 N I1K-4BH).

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PAcpOCTpaHuia CBOE BIUSHUE HA BCE 00JIACTH YEI0BEUECKOI0 CYIIECTBOBAHMSI, 3a/1a1a
HOBOE BUICHUE MHPA, CTala HEOTHEMIEMbIM KOMIIOHEHTOM MUPOBOH KYJIBTYPhI, HEOOXOAMMBIM YCIOBHUEM KM3HU OOIIECTBA: 3HAHUE XUMUHU
CIIY’)KHT OCHOBOW Ui (POPMHUpPOBAHMS MHPOBO33PEHHS UEJIOBEKA, €r0 MPEACTABICHUN O MATEPUATBHOM EIMHCTBE MHPA; BAKHYIO POJIb
UTparoT PopMUpyEMbIE XUMUEH TPEACTABICHUS O B3AUMOINPEBPAIICHUSIX YHEPTUH U 00 SBOJIOIMH BEILIECTB B IPUPO/IC; COBPEMEHHAS XUMHUS
HalpaBJiecHa Ha pelieHue TI00adbHBIX MPOOJeM YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOW, MHUIIEBOU U
HKOJIOTUYECKOMN 0€30MacHOCTH, MPOOIJIEM 3IPaBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaromiero 3HaueHus XUMHUH B )KH3HU OOIIECTBA CYIECTBEHHO MOBBICKIIACH POJIb XUMUYECKOTO 00pa3oBanus. B muiane
COIMAIM3AlUH OHO SIBIISICTCS OJJHUM U3 YCIOBUM (POPMUPOBAHUS MHTEIUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YeJIOBEKY XMMUYECKHE 3HaHMUSI HEOOXOAUMBI Jisl TPUOOpeTeHus: 00IEKyIbTYPHOTO YPOBHS, MO3BOJISIOUIETO YBEPEHHO
TPYJIUTHCS B COIIMYME U OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOPa3HOM KM3HU OOIIECTBA, /ISl OCO3HAHUS BaXHOCTH PA3yMHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO U 3JOPOBBIO APYIUX, K OKPY>KAKOLIEH TPUPOTHON Cpee, A TPAaMOTHOTO ITOBEACHNUS PU MCTIOJIb30BAaHUN PA3JINYHBIX
MAaTepHaioB U XUMHUYECKHX BEIIECTB B MOBCEJHEBHOM KU3HHU.

Xumuyeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BBIM IO OTHOIICHHIO K CHUCTEME OOIIEro XMMHUYECKOro oOpa3oBaHUSI.
[ToaTOMY Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealIU3yeT MPUCYIIUE O0IIEeMY XUMUIECKOMY 00pa30BaHUIO KIIFOUEBBIE IEGHHOCTH, KOTOPHIE
OTpaXaroT TOCYJAapCTBEHHbIE, OOIECTBEHHbIE U WHAMBUAYalbHbIE MOTPEOHOCTH. DTUM ONPENENIeTcs CYIIHOCTh OOIIed CcTpaTeruu
oOyuYeHHUs, BOCIUTaHUS U Pa3BUTH 00yUYaIOIIKUXCS CPEICTBAMU yUeOHOTO MpeaMeTa « XUMHUSD».

Kypc xuMun 0OCHOBHOM TIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMICS OCHOB HEOPTaHUYECKOW XUMHUU U HEKOTOPBIX TOHSTHHA U
CBEJICHU 00 OTJIETBHBIX 00BEKTaX OPTaHUYECKOU XUMHUH.

CrtpykTypa coaep:xkaHus mnpeamera chopMUpoBaHa HA OCHOBE CHCTEMHOTO MOAX0Ja K ero mzydeHuto. Coaep’kaHue CKIIAJbIBAETCS U3
CUCTEMBI TIOHATUNA O XMUMHYECKOM 3JIEMEHTE U BEIIECTBE W CHCTEMbI MOHATUN O XUMUYECKOH peakuuu. O0e 3TU CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl [0 TPUHLMIY MOCIEI0BATEIBLHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKHUX MPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-
MOJIEKYJISIPHOTO YYEHUs KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs [lepunonnueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA



XMMHHU, YYEHHUs] O CTPOCHHU aToMa U XMMHUYECKOW CBSI3U, MPEICTABIECHUI 00 3JEKTPOJUTHUECKOM UCCOLMAlUK BEIIECTB B pacTBOpax.
Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS] HA OCHOBE SYMIIMPUYECKH MOJTYYEHHBIX U OCMBICICHHBIX (PAaKTOB, Pa3BUBAIOTCS IOCIIEJOBATEIBHO
OT OJHOTO YPOBHS K IpyroMy, BBIIIOJIHAS (YHKIUU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTO
MPUMEHEHMS U MTOIYYEHHUS] U3y4aeMbIX BEILIECTB.

Taxast opranuzanus cojep>kaHus Kypca ciocoOCTBYET IPEICTABIEHUIO0 XUMUYECKON COCTABIISAIONIEH HayYHOU KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOM npuposl. Tem cambIM oOecrieunBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS y 00yUaIOIIUXCSl HEHHOCTHOTO OTHOLLEHUSI K HAYYHOMY
3HAHMIO U METOJaM MO3HaHMs B Hayke. Ha n3ydyenue xumuu B 8 kitacce oTBoauTcs 68 yacoB (2 yaca B HEZIEIIO)

COAEPXAHUME YUYEBHOI'O IIPEJIMETA, 8 KJIACC

IlepBoHaYanbHBIE XUMHYECKHE TOHATHS

[IpenmeT xumuu. Posib XxuMun B KU3HU 4desioBeka. Tena u BemecTBa. @U3HUYECKUE CBOMCTBA BEMIECTB. ATpEraTHOE COCTOSIHUE BEILECTB.
[TonsiTe 0 MeTO/IaX MO3HAHMS B XUMUU. XUMUSA B cucTeMe Hayk. UucTeie BemecTBa U cMecH. CriocoObl pa3jieNieHus: cMecei.

ATOMBI M MOJIEKYJIbI. XHMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. I[IpocThie M clnokHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas ¢popMya. BaleHTHOCT, aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOcUTENbHAsI MOJIEKYJIsipHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

OU3NYECKUE U XUMHUECKHE SABJICHUA. XUMUYECKasl peakius U €€ MpU3HAKU. 3aKOH COXPaHEHHS MacChl BEIIECTB. XUMUUYECKHUE YPABHECHMUSI.
Knaccudukarms XuMu4ecKux peakiuil (COeTMHEeHUs, Pa3JIOKEHUs, 3aMEeIIeHUsI, 0OOMEHa).

XUMUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IMOCYIOH, C MpaBuiaMu paboThl B JIaOOpaTOpUd U NpUEMaMH OOpalieHUs C
mabopaToOpHBIM 000pYAOBaHUEM; HU3y4YEHHWE W ONHUcaHue (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIICCTB; HAOIIOJCHUE
(uzuveckux (IIaBJIICHUE BOCKA, TasTHUE JIbJIa, pACTUPAHUE caxapa B CTYINKe, KUTICHUE U KOHJICHCAIIUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHCIIOTOW) SBJICHHUM, HAOJIOJCHHE W ONMUCAHUE TMPU3HAKOB IMPOTECKAHUS
XUMHYECKUX peaklnii (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOpUAOM Oapus, pasioxenue rugpokcuia Mmeau(ll) mpu
HarpeBaHuu, B3auMojeiicTBue xene3a ¢ pactBopoMm comu meau(ll)); m3ydenue cnocoOoB paszzeneHus cMmeceil (C MOMOIIBI0 MarHuTa,
(dbunpTpoBaHUe, BhIMAPUBAHUE, JUCTUIUIAIMSA, XpomaTorpadusi), MPOBEACHHUE OUYMUCTKH TOBAPEHHOW COJIM; HAOJNIOJACHUE M OIMCAaHHE
PE3yIABTATOB MPOBEACHUS ONBbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcChl; CO3JaHue MOJIeNIed MOJEKYJ (IIapOCTEPAKHEBDIX).

BaxHelme npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpocroe BelecTBo. HaxoxaeHue kucinopoaa B mpupoje, pu3nyeckue
U XUMHYeCKue cBoicTBa (peakiuu ropenus). Oxcunpl. IIpumenenne kucimopona. CrocoObl MOIYYEHHUS KUCIOPOAa B JIaOOpaTopuu H
npoMeIuieHHOCTH. KpyroBopoT kucinoposa B mpupoae. O30H — auioTporHas Moau(uKaIys KHCIopoa.



TemnoBoit a3gdekT XUMUYECKON peakIii, TepPMOXUMUYECKHE YPaBHEHHUSI, IK30- U SHAOTEPMHUUECKHE peakuu. TOIIMBO: Yrojib U METaH.
3arpsi3HeHHe BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 dexTa, pazpyiieHrne 030HOBOTO CIIOA.

Bonopon — snemeHT u npocroe BemectBo. Haxoxxaenue Bojopona B npupoze, GU3HUeCKHe U XUMUYECKUE CBOWCTBA, PUMEHEHUE,
crocoObl nosydeHus. Kucinotsl u comnu.

KonunuecTtBo BemectBa. Moabs. MomnspHas macca. 3akoH ABoraapo. MossapHbiii 00bEM ra3oB. Pacu€Tsl M0 XUMHUYECKUM YpaBHCHHSIM.

dusnueckue cBorcTBa BOAbl. Bona kak pactBopureins. PactBopsl. HackllieHHbIE M HEHACBHIICHHBIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB
B BoJie. MaccoBast 10715 BEIIECTBA B paCTBOpE. XMMUYECKHE CBOMCTBA BObI. OCHOBaHHUs. Posb pacTBOPOB B IIPUPOJIE U B JKU3HU YEJIOBEKA.
KpyroBopotT Bozbl B ipupoe. 3arpsi3HeHUe NpUpOoaHbIX BoA. OXpaHa U OUUCTKA TPUPOIHBIX BO/I.

Knaccudukanuss neopranmueckux coenuHeHuid. Oxcunwl. Kiaccudukamuss oxcumoB: cojeoOpa3yromiye (OCHOBHBIC, KHCIOTHBIE,
am¢oTepHble) U HeconeoOpasyromue. HomenknaTypa okcuaoB (MeXIyHapoaHas U TpuBUaibHas). Ousnueckue u XUMHUYECKHE CBOWCTBA
okcuaoB. ITomyyenue okcuos.

OcHoBanus. Knaccudukanuss oCHOBaHWI: IIETOYM U HEPACTBOpHMbIE OCHOBaHMS. HomeHkiaTypa OCHOBaHUN (MEXIyHapoIHas U
TpuBHasibHAs ). DU3NYECKHE U XUMUUECKUE CBOMCTBA ocHOBaHM. [loydeHne ocHOBaHUH.

Kucnotsl. Kiaccuduxanust xkucnor. Homenknatypa KucioT (MexayHapoJHas U TpuBHasbHas). DuU3nueckne 1 XUMHUYECKHUE CBOICTBa
kucnot. P aktuBHoctu MetaninoB H. H. bekerona. [lonydyenue kucior.

Comu. Homenknatypa coneit (MexayHapoaHasi U TpuBUaibHas). Ou3nueckrue 1 XuMU4YecKue cBoiicTBa coneil. [lomydenue comnei.

['eneTnyeckas cBsA3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHNN.

XUMUYECKUN 3KCIEPUMEHT: KaUeCTBEHHOE OTpeiesieHNe COAepkKaHusl KUCIOpoa B BO3yXe; MOJydyeHue, cooupaHue, pacrno3HaBaHue U
U3y4EHHUE CBOMCTB KUCIIOPO/1a; HAOII0AeHNE B3aUMO/IEHCTBHS BEIIECTB C KMUCIOPOIOM U YCIOBHS BOZHUKHOBEHUS U MPEKPAILEHUS TOPEHUS
(moxapa); o3HaKoMJIeHHe ¢ 00pa3llaMHi OKCHJIOB U OMMCAaHUE UX CBOMCTB; MOJydeHHE, cOOMpaHue, paclo3HaBaHUE U W3Y4YEHHE CBOMCTB
BoJopoa (ropeHue); B3aummojeicTBue Bojopona ¢ okcuaoM Menu(Il) (Bo3MOXKHO HCMOIB30BaHUE BHUACOMATEPUATIOB); HAOIIOJCHHE
00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIEIOBAHHE OCOOEHHOCTEH pPACTBOPEHHUs BELIECTB C pPa3IMYHOW PacTBOPHUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM J10JIEH pacTBOPEHHOIO BEIIECTBA; B3aMMOJEHCTBUE BOJBI C METAJJIaMU (HATPUEM U
KanplueM) (BO3MOXKHO HCIIOJIb30BaHUE BUCOMATEPHUAIIOB); OMNpEIEICHHE PACTBOPOB KHUCIOT W WIEJNIOYEH C MOMOIIBI0O HHIUKATOPOB;
uccienoBaHue 0o0pa3l0B HEOPraHMUYECKUX BEUIECTB Pa3IMYHBIX KJIAcCOB; HAOMIOJCHHE M3MEHEHHUS OKpAaCKM MHJMKATOPOB B PacTBOpax
KHCIIOT W IleJouyeH; u3ydeHue B3aumoaencTBus okcuaa Meau(ll) ¢ pactBopoMm cepHOM KHUCIOTHI, KHCIOT C METalllaMH, pPEaKIHii
HEWTpaIu3alky; TOJYyYeHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHEHME OJIHOIO MeETajla JAPYIMM M3 pacTBOpa COJIM; peUIeHue
IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHeWIne KJ1acChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauuecknii 3axkoH u Ilepuognueckas cucrema xumnieckux iemMeHToB . . Menaeneesa. CTtpoenune aroMoB. XUMHUYeCKasi
cBsI3b. OKHCIUTEJIbHO-BOCCTAHOBHUTE/IbHbIC PEaKIINH



[lepBble MONBITKY KIacCU(UKALUU XUMUYECKUX 371eMEHTOB. [IoHsATHE O Tpynnax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IEJI0YHO3EMENIbHBIE
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepnoanyeckas cucrema xumudeckux 3nemeHToB . 1. MenneneeBa. KoporkoneproaHas v IIMHHONEPUOAHAS
¢dopmsl [lepuonnueckoit cucrteMsl xumuueckux snemMenToB [I. M. MenaeneeBa. Ilepuoasl u rpynnbsl. PU3HUECKH CMBICT MOPSIAKOBOTO
HOMEpa, HOMEPOB IEPUOAA U IPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoEHHE NIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XMMHUYECKUX
anemeHToB I[lepuonnueckoit cuctemsl [{. 1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTA O €ro NoJIokeHuto B [leproanueckon
cucreme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHMYECKHMX 3JIEMEHTOB, METAUNINYECKUX U HEMETAIJIMYECKUX CBOMCTB IO IpyIIaM U
nepuonam. 3Hauenue [lepuoauyeckoro 3axkona u Ilepuoanueckoit CHCTEMBI XUMUYECKUX AJIEMEHTOB JUUIS pPa3BUTHS HayKH U npakTuku. 1. H.
MeHeneeB — y4€HBIN U TPAXKIaHUH.

Xumnyeckas cBa3b. KoBaneHTHas (IIOJIIpHAs U HEMOJSAPHAs) CBSI3b. DIEKTPOOTPHULIATEIBHOCTh XUMUYECKUX 3J1EMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchl oOkucieHMss W BOCCTaHOBIEHUA. OKHCIUTENW U
BOCCTAHOBHTEIIN.

XUMHYECKUN SKCTIEPUMEHT: U3yueHHe 00pa3IoB BEIIECTB METANIOB U HEMETAIJIOB; B3aUMOJICHCTBUE THAPOKCHA IIUHKA C pAaCTBOPaMH
KHUCJIOT U IIEJIOYE; IPOBEIECHNE ONBITOB, MIUTHOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHnue, peakuu
pa3NoKEHUs, COCMHEHNS).

MesxknpeaMeTHbie CBA3HU

Peanuzanus MexXnpeaMeTHBIX CBsI3el MpU U3yUYEeHUH XUMHUH B 8 KJacce OCYIIECTBIISIETCS Yepe3 CIOIb30BaHNe KaK OOIIHUX €CTeCTBEHHO-
HAyYHBIX MMOHATHH, TaK U MOHATUH, SIBISIFOIINXCS CUCTEMHBIMU JIJIS1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATUSA: HAYYHBIA (akT, TMIOTE3a, TEOpUs, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, NIepuoAUYHOCTb,
HaOJI0/IeHNE, SKCTIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MOIETb, SIBIICHUE.

®dusuka: Matepusi, aTOM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOIBl, PaJHMOAKTUBHOCTh, MOJIEKYNA, IEKTPUUECKUNA 3aps,
BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, (PU3NUYeCKue BEIMYUHBI, CAUHUIIBI U3MEPEHHs, KOCMOC, IJIaHeThl, 3BE3/IbI,
ComHIe.

buonorus: ¢potocunres, npixanue, duocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOIUIMBO, BOJAHBIE PECYPCHI.



I[IJTAHUPYEMBIE PE3VIJIbTATHI

N3ydyenune xumuu B § KIJlacce HAMPABJICHO Ha JIOCTHKEHUE 00YYaIOMUMUCS TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB
OCBOEHHUS y4eOHOTr0 MpeaMeTa.
JIMYHOCTHBLIE PE3VJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs AOCTUTAIOTCS B XOJ€ OOy4YeHUs XUMUU B €IMHCTBE
y4eOHOM M BOCHHUTATENbHON AesTeNbHOCTH OpraHu3alii B COOTBETCTBHM C TPAJWLMOHHBIMH POCCHUMCKMMHU COLUMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE MpaBUIaMHM M HOPMaMH MOBEACHHS M CIIOCOOCTBYIOT Mpoleccam
CaMOITIO3HAHHUS, CAMOPA3BUTHUS U COLIMATU3AIINN 00YUArOIINXCS.

JIM4HOCTHBIE PE3YNbTATHI OTPAKAIOT CHPOPMUPOBAHHOCTH, B TOM YHCIIEC B YACTH:

[laTproTHYECKOTr0 BOCIIMUTAHUS

1) LIEHHOCTHOrO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAy4HOMY HAcJIE€MI0, TMOHMMAaHUS 3HAYECHHUS
XUMHYECKOW HayKH B )KH3HU COBPEMEHHOTO OOIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(pOpMAILIMEH O MePEaOBbIX JOCTHKEHUSAX U
OTKPBITUSIX MUPOBOM U OTE€UECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPONCTBE MUpPA U OOILECTBA;

['paxxmancKOro BOCUTaHUS

2) mpeaCTaBICHUS O COLMAIbHBIX HOPMaX U MPaBUIIAX MEKIUYHOCTHBIX OTHOLIEHUN B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH
B OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIEI0BATENbCKOM, TBOPUECKOW M JPYrUX BHAAX ACSITEIBHOCTH; TOTOBHOCTH K pa3sHOOOpazHOU
COBMECTHOM JESATENIbHOCTH MPU BHINIOJHEHUN y4eOHBIX, MO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO ¥ B3aUMOIIOMOIIIM B IIPOLIecce 3TON Y4eOHOM 1eITeTbHOCTH; TOTOBHOCTH OLIEHUBATh
CBOE MTOBEICHHE U MOCTYIKU CBOMX TOBAPHILEH C TO3ULIMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUNA IOCTYIIKOB;

[leHHOCTH Hay4YHOI'O MO3HAHUS

3) MHpPOBO33pEHUYECKUX MTPEICTABICHUH O BEILIECTBE M XUMUYECKOW PEAKI[MU, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U COCTABJISIOIIMX OCHOBY JJISl MOHMMAaHUS CYIIIHOCTH HAay4YHOW KapTUHBI MHpPA; MPEJICTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IIPUPO/BI, B3aUMOCBA35X YEIOBEKa C MPUPOJHON Cpeaoi, O POJIM XMUMHHU B TO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHUBOB, HAMPABJIEHHBIX HA MOJTYyYEHUE HOBBIX 3HAHUM MO XUMUHU, HEOOXOAUMBIX JUJISl OOBSICHEHUS] HAOII0aeMbIX
MPOLIECCOB U SIBJICHUM;

5) mo3HaBaTenbHON, WH(POPMAIIMOHHOW M YHMTATENbCKOM KYJIbTYpbl, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEILHONH paboOThl ¢ y4eOHBIMU
TEKCTaMHU, CIPABOYHOM JINTEPATypOM, JOCTYITHBIMUA TEXHUYECKUMH CPEACTBAMHU HH(POPMALITMOHHBIX TEXHOJIOTHIA;

6) mHTEepeca K OOYYECHHIO M TO3HAHUWIO, JFO003HATEIHLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K C€aMOOOpa30BaHMIO, MPOEKTHOW U
MCCIIEZIOBATENBCKON AEITEIHHOCTH, K OCO3HAHHOMY BBIOOPY HAaIPaBIEHHOCTH M YPOBHS O0yUYCHHSI B JaJIbHEHIIIEM;

@opMUPOBaHUS KYJIbTYPhI 3J0POBbsI



7) 0co3HaHMs LIEHHOCTH HU3HU, OTBETCTBEHHOIO OTHOLIEHMS K CBOEMY 3/0pPOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHMS
MOCJIEICTBUN M HENPUATUS BPEIHBIX MPUBBIUEK (YHOTpPeOJIEHMs alIKOroisi, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOIIOACHUS MPABUI
0€30MacHOCTH NpU OOpAIEHUH ¢ XUMUYECKMMU BEIIECTBAMH B OBITY U PEAJIbHOM KU3HH;

TpynoBoro BocruTanus

8) uHTepeca K NPAKTUYECKOMY H3YyUeHHUIO NpodeccHil M Tpyaa pa3IMyHOIO pPOAd, YBaKEHHE K TPYAy U pe3yiabTaTaM TPYIOBOMH
JESITEIIbBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMUHU, OCO3HAHHOTO BbIOOpA MHAUBUAYATBHOW TPAEKTOPHUH
MPOJOJKEHUST 00pa3oBaHUsl C YYETOM JIMUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
yCIIeNIHON MpOo(EeCCHOHANBHOM EATeNbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHMI; TOTOBHOCTh aJalTUPOBATHCA B NMpOodecCHoHaTbHOU
cpene;

DKOJIOTUYECKOTO BOCIIUTAHUS

9) sKoNOrMYecKu 1enecooO0pa3HOro OTHOLIEHUSI K MPUPOJie KaK UCTOYHMKY KU3HHM Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHMS, TOHUMAHUS
LIEHHOCTH 3/0pOBOr0 M 0€30MacHOro obpasza *KHU3HH, OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY M IMCUXUYECKOMY
3I0pPOBbI0, OCO3HAHUS LIEHHOCTH COOJIIOJIEHUS MpaBui O€30MacCHOTO MOBEACHMS MpU paboTe C BEIIECTBAMM, a TAKXKE B CUTYalMSX,
YIPOXKAIOLINX 310POBBIO U KU3HU JIFOACH;

10) cmocoGHOCTH MPUMEHATH 3HAHUSA, MT0JIy4aeMble MPU U3YUCHUU XUMHHM, JUISI PELICHHsS 3ajiay, CBA3aHHBIX C OKpPY’KaIOLIeH MpupoIHOi
CpeZoi, MOBBILICHUS YPOBHS SKOJIOTHYECKON KYJIbTYPbI, 0CO3HAHUS IT00ATBHOTO XapaKTepa 3KOJOTHUECKUX MTPOOJIeM U IyTel UX peleHus
IIOCPEICTBOM METOJIOB XMMHH;

11) sK00rMYECKOr0o MBILUICHUS], YMEHUSI PYKOBOACTBOBATHCS UM B MIO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMAJIbHOM MpPaKTHKE.
METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaIMeTHBIX pe3yibTaTOB BBIAEISAIOT 3HAUMMBbIE NI (POPMUPOBAHUS MUPOBO33PEHUS OOLIEHAy4YHbIe TOHATUS (3aKOH,
Teopus, MPUHIUI, TUINOTE3a, PaKT, CUCTEMA, IPOLECC, IKCIEPUMEHT U Jp.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHMU M3 3THX MpPEeIMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHONW HAyyHOW KapTHHE MHUpa, U
YHHMBEpCaJIbHbIe Yy4eOHBbIE NeHCTBHS (MTO3HABaTENIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC), KOTOpHIE 00ecreunBarOT (pOpMHpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU 1eITeTbHOCTH.

MertanpeaMeTHble  pe3yJbTaThl OCBOCHHS 00pa30oBaTENbHOW MPOrpaMMbl MO XUMHHM OTPa)KalOT OBJIAJICHUE YHUBEPCAIbHBIMU
[TIO3HABATEIbHBIMU JIECUCTBUAMU, B TOM YUCIIE:

ba3oBbIMU TOrMYECKUMU AEHUCTBUAMU

1) ymeHHEeM UCI0Ib30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUH 3HAHUMN: pACKPBIBATh CMbICII XUMUYECKUX TOHSITHH (BBIACISATh
UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU MOHSATHSIMHM), UCIOIB30BaTh MOHATUS AJS OOBSACHEHUS OTIEIbHBIX
(bakTOB U ABIEHUIT; BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KITaCCU(UKALUU XUMUYECKUX BEIIECTB U XMMHUECKUX PEaKIil; yCTaHABINBATh



NPUYMHHO-CIIEACTBEHHBIE CBA3M MEXAYy OOBEKTaMU H3Yy4YEHMsI; CTPOUTH JIOTUYECKHE paCCYXIEHHs (MHIYKTUBHBIE, NEIyKTHBHBIE, IO
aHaJIOTUM); JIEJIaTh BBIBOBI M 3aKIIOUEHUS;

2) yMEHMEM NPUMEHATHh B IPOLIECCE MO3HAHUS MOHATHUS (IIPEIMETHBIE M METANPEIMETHBIE), CUMBOJINYECKUE (3HAKOBBIE) MOJEIH,
HCIIOJIb3yEMbIE B XMMHH, IPE0OPa30BbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIENIbHBIEC MPEACTABIECHUS — XUMUYECKUN 3HAK (CUMBOJI
3JIEMEHTa), XUMUYecKasi opMysa U ypaBHEHHE XUMHUYECKON peakluu — IpU pelieHHH y4eOHO-IIO3HABATEIbHBIX 33/1a4; C YYETOM 3TUX
MOJIETIBHBIX MPEJCTaBICHUI BBISBIATh U XapAaKTEPU30BaTh CYUIECTBEHHBbIE NMPHU3HAKU M3Y4YaeMbIX OOBEKTOB — XMMHMUYECKHX BEIIECTB U
XUMHYECKUX pEeakUuii; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHBIE CBSI3U U MPOTUBOPEYHS B M3Yy4aeMbIX MpoIeccax U
SBJICHUSX; TpeAlaraTb KPUTEPUU JJIS BBIBICHHS 3THX 3aKOHOMEPHOCTEH M MPOTHBOPEUUii; CaMOCTOSTENIbHO BBIOUPATh CIIOCO0 pelIeHus
yueOHOI1 3a71auu (cpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUs], BBIOMpaTh HarOoJiee MOAXOASMUIN C YIETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX
KpUTEPUEB);

ba3oBbIMU Hcce10BaTENBCKUMU ACHCTBUSIMU

3) yMeHHeM HCIOJIB30BaTh MIOCTABJIEHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA MIO3HAHHUS, a TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHUS
TUIOTE3bI IO MTPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXACHMIA;

4) npuobpeTeHue onbITa MO MIIAHUPOBAHUIO, OPTaHU3ALNH U IPOBEICHUIO YUEHUYECKUX IKCIIEPUMEHTOB: YMEHUE HAOIIOAATh 332 X010M
polecca, CaMOCTOSITENIbHO POTHO3UPOBATH €T0 PE3yNbTaT, (GOPMYJINPOBATH 0O0OIEHHUS U BBIBOABI 10 PE3yIbTaTaM MPOBEIEHHOTO OIBITA,
MCCIIEZIOBAaHUS, COCTABIATh OTUYET O MPOJICIaHHON paboTe;

PaGoroii ¢ unpopmanuei

5) ymeHueM BbIOMpaTh, aHAIM3UPOBATH U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3IMYHbIX BUAOB U (GOPM MPEACTABICHHUS, MOTYyHaeMYIO U3
pa3HBIX HMCTOYHUKOB (HAYYHO-TIONYJSIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXaHMs, CHpPaBOYHbIe IocoOusi, pecypcsl HHTepHeTa);
KPUTHUYECKH OLIEHUBATH MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMEHHEM NIPUMEHSATH pa3InyHble METO/IbI U 3aMPOCHI IPU OUCKE U 0TOOpE MH(OPMALIMK U COOTBETCTBYIOUINX JaHHBIX, HEOOXOIUMBIX
JUIL BBINIOJHEHHS Y4eOHBIX M II03HABaTENbHBIX 3a/ady ONpPENeJIEHHOTO THIIA; MPHOOPETEHHE OIbITa B OO0JIACTH HCIOJIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, OBJIAJEHHE KYJIbTYpOH aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANIbHYIO (OpMY MpeacTaBiieHUss MHPOpMAllMU U WUIIOCTPUPOBATH peIlllaeMble 3aJaul HECIOKHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu opMamMu rpaguky U MX KOMOMHAIUSMU;

7) yMEHHMEM HCIIONb30BaTh M aHATU3UPOBATh B Mpollecce y4eOHOM M HCCIIeN0BATEIbCKOW AEATENbHOCTH HMH(POPMAIMIO O BIMSHUU
MIPOMBIIIIJIEHHOCTH, CEIBCKOTO X03SiCTBAa U TPAHCIIOPTa HA COCTOSIHME OKPY’KaloIlei MPUPOTHON Cpeibl;

VYHuBepcalbHBIMU KOMMYHUKATUBHBIMU J1I€HCTBUSIMU

8) ymeHumeM 3ajaBaTh BONPOCH (B XOJ€ JUalora W/WIM TUCKYCCHM) IO CYIIECTBY OOCYXKIaemMol TeMbl, (hOpMyIupOBaTh CBOU
MIPENI0KEHNS] OTHOCUTEIBHO BBIIIOJHEHUS TPEIOKEHHON 3a]auH;



9) npuoOpeTeHue ombITa MPE3CHTALUN PE3YIbTATOB BBIMOJIHEHUS XUMUYECKOI'O 3KCIEpUMEHTa (Jab0paTOpHOro OMBITA, JAOOPATOPHOIM
paboTHI O UCCIIE0BAaHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU IO3HABATEIbHOW U HCCIENIOBATENbCKOM JIE€ATEIbHOCTH IpPH pPELIECHUU
BO3HUKAIONIMX MPOOJeM Ha OCHOBE y4yéTa OOLIMX MHTEPECOB M COIJacOBaHMUS MO3ULUN (00CYXIEHUs, OOMEH MHEHUSIMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHAIMS COBMECTHBIX JI€MCTBUM, OIIpe/IeIeHne KPUTEPHEB 110 OLIEHKE KaueCTBa BBIMOJIHEHHOW padoThI U 1p.);

VYHuBepcallbHBIMU PETYIATUBHBIMU JAEHCTBUSIMU

11) ymeHreM caMOCTOSITENIbHO ONPENEATh LU EATEeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTh, KOHTPOJIMPOBATH U MIPU HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESTEIbHOCTh, BBIOMpaTh HambOosee 3(P(EeKTUBHBIE CIOCOOBI peIIeHHs Y4YeOHbIX W IO3HaBaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJIATh WIM KOPPEKTUPOBATH IIPEIIOKEHHBIN aITOPUTM JIEHCTBUN IIPU BBIIIOJIHEHUN 33JJaHUM C Y4ETOM IOJYy4EHHUS
HOBBIX 3HaHUN 00 M3y4aeMbIX 00BEKTAaX — BEIIECTBAX U PEAKIUAX; OLIEHUBATH COOTBETCTBHE MOJIYYEHHOTO PE3YJIbTaTa 3asiBICHHOM 1IEIIH;

12) yMeHueM ucnoib30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPeIjlaraéMble B YCJIOBUH 3aaHUI.

ITPEAMETHBIE PE3VYJIbTATDBI

B cocraBe mpenMeTHBIX pPE3yJIbTaTOB 10 OCBOCHUIO OO0S3aTENBHOTO COJEP’KaHUs, YCTAHOBJIEHHOIO MAHHOH IpUMEpHON pabodeil
MPOrpaMMOM, BBIIEISIIOT: OCBOEHHBIE O0YYaIOIIMMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBUM, cielupuyecKkue s NpeaAMETHON
o0nactu «XUMHs», BUJIBI IEATEIBHOCTH 110 IOJYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAINH, TPE0OPa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYalUsX.

[IpenmeTHbIe pe3yabTaThl OTPAXKaOT C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS CIEYIOIINX YMEHUI:

1) packpvieamv cmbici OCHOBHBIX XHMHYECKHX MOHSATHIH: aTOM, MOJIEKYJa, XHMHUYECKHH DIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECH (OHOPOJHAs M HEOJHOPOHAs ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsl M MOJIEKYJIIpHAsl Macca, KOJMYECTBO BEILIECTBA,
MOJIb, MOJIIpHAsl Macca, MaccoBas AOJsSI XMMHUYECKOTO JIEMEHTa B COECIUHEHHH, MOJISIPHBIM 00BEM, OKCHJ, KHCIOTAa, OCHOBAHUE, COJlb,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHMCIEHHUS, XMMHUYECKas peakuus, Kiaccuukamus peakuuil: peakiuu COEIUHEHUS, peaKIUH
pa3oKEeHUs, peakluy 3aMEeUICHUs, peakluud OOMeHa, 9K30- U JHIAOTEPMUUYECKHE PEAKIMM; TEIsIoBOM 3(p(eKT peakuuu; sIpo aroma,
AIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOMTallb, PaJUyC aTOMa, XUMUYECKasi CBs3b, MOJSIPHASI U HETOJIIpHas KOBAJIEHTHAs CBsI3b, HOHHAS
CBsI3b, HOH, KATUOH, aHMOH, PACTBOp, MaccoBasi 10JIsl BellecTBa (POLEHTHAs! KOHIIEHTPallKs) B pacTBOPE;

2) unnoCmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHN (CM. M. 1) U IPUMEHSTh 3TH MMOHATHUS MPU OMKUCAHUU BEIIECTB U UX
IIPEBpALICHUN;

3) ucnonvz06amv XUMUYECKYIO CUMBOJUKY JJI1 COCTAaBICHHS ()OPMYIT BEIIECTB M YPABHCHUN XUMHUYCCKUX PEAKIIHIA;

4) onpedensimb BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCMHEHUSX; CTCIICHb OKHUCIICHHUS DJICMCHTOB B OMHAPHBIX COCTUHCHUSIX;
MIPUHAJICKHOCTh BEIIECTB K OINMpENeIEHHOMY Kjaccy COeAMHEHUH mo ¢Gopmyiam; BHJI XMMHUYECKOW CBSI3U (KOBaJCHTHAs M MOHHAs) B
HEOPraHMYECKUX COEIMHEHHUSX;



5) packpvisamv cmuica llepuomuueckoro 3akona J[. 1. MeHzerneeBa: NeMOHCTPUPOBaTh MOHUMAaHHE IEPHOIUYECKOIN 3aBUCHMOCTH
CBOWMCTB XMMMUYECKUX 3JEMEHTOB OT UX NojoxeHus B Ilepuonndeckoil cucteme; 3aKOHOB COXPAHEHMsI MACChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOHAa ABOraJpo; ONKUCHIBATh U XapaKTepu30BaTh Ta0IM4HYI0 (hopmy lleproanueckoi cuctemMsl
XUMHYECKHUX 3JIEMEHTOB: pa3jinyaTh NOHIATHS «I1aBHas noarpynna (A-rpynna)» u «mnobounas noarpynmna (b-rpynmna)y, maneie u Oonblune
NEPUO/Ibl; COOTHOCUTH 0003HAUEHUsI, KOTOpbIe UMeroTcs B Tabmuie «llepuonuueckas cucrema xumuyeckux snemeHTos Jl. . MenneneeBa»
C YHMCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS ATOMOB XMMHMUYECKHMX 3JIEMEHTOB (COCTaB M 3apsija sApa, OOIIee YHCIO 3JIEKTPOHOB H
pacnpeieNieHle UX MO IEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMIUUECKUE HIIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMUUECKUE PEaKINH (110 YHCITY U COCTaBY YYaCTBYIOIINX B
pEeaKIMK BEIIECTB, M0 TEIIOBOMY 3 PeKTy);

7) xapaxmepuzoeamuv (onucwiéams) OONIHE XUMUYECKAE CBOMCTBA BEHICCTB PA3IMYHBIX KJIACCOB, IMOATBEPIKAAs ONMKCAHHE MPUMEPAMH
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHYECKUAX PEaKIUi;

8) mpocHo3uposams CBOMCTBa BEIIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOTO COCTaBa; BO3MOXXHOCTH MPOTEKAHUS XHMHUYECKUX
MPEBpAIICHUH B Pa3TUYHBIX yCIOBHSAIX;

9) ebiuuCIAMb OTHOCUTEIHHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB; MaCCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTA MO (pOopMyIie
COEJIMHEHUS; MAaCCOBYIO JIOJIO BELIECTBA B pACTBOPE; IPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKILINH;

10) npumenssms OCHOBHBIC ONEpAIMH MBICIUTCIFHON NEATETPHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMAaTH3alHIo,
KJ1acCU(UKALHIO, BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBA3EH — ISl U3yUEHUsl CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHil; ECTECTBEHHO-
Hay4yHbI€ METObl TO3HAHUS — HAO0JII0/ICHNE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT (PEalIbHbIM U MBICIIEHHBIN);

11) credosams ipaBUIaM TOJB30BAHUS XMMHUYECKOH IMMOCYIOH M J1aOOpaTOPHBIM OOOpYAOBaHHMEM, a TaKXKe NpaBHIaM OOpaIleHUs
C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBIMOJIHEHHUIO Ja0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPO/A U KMUCIOPOAa), MPUTOTOBICHUIO PAaCTBOPOB C OIpeeIEHHON MacCcOBOM JJ0iel pacTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATh M MPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH M KHCIOT C MOMOIIBI0 MHAWKATOPOB
(maxkmyc, eHonpranent, METUIOPAHXK H JIp.).

MNOACHUTEJIBHASA 3AIIMCKA
Pabouast mporpamma no xuMuu i oOydaromuxcs 9 Kiacca coCTaBjeHa Ha OcHOBe TpeOoBaHUI K pe3yibTaTaM OCBOECHUS OCHOBHOM
00pa30BaTeNIbHOI MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMsl, MPEACTaBICHHBIX B PenepalbHOM IrOCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOT'O OOIIEro oOpa3zoBaHMs, C YIETOM PACIPEENIEHHBIX M0 KIaccaM MPOBEPSEMBIX TPEOOBAHUN K pe3yIbTaTaM OCBOSHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O O0IIETr0 00pa30BaHMsI U SJIEMEHTOB COJIEPKaHUs, IPEICTABICHHBIX B Y HUBEPCAIbHOM



KoauduKaTope 1Mo XMUMHH, a Takke Ha ocHoBe [IpuMepHOI mporpaMMbl BOCIIMUTAHUS OOYYAIOMIMXCS MPHU MOJTYYEHHUH OCHOBHOTO OOIIETro
oOpa3oBanusi u c yuétom KoHuenuuu mpemnojgaBaHus y4eOHOTO mpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auuax Poccuiickoii
depepanuu, peaqu3ylIMX OCHOBHBIE 001Ieo0pa3zoBarenbubie nporpammbl (yTB. Pemennem Kommermn Munnpocsemenust Poccun,
nporokos oT 03.12.2019 N IIK-4BH).

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK paclpoCcTpaHuiIa CBOE BIMSIHIE Ha BCe 00JIACTH YEJIOBEYECKOTO CYIIeCTBOBAHNUS, 3a/1aJ1a
HOBOE BUJICHUE MUPa, CTaIa HEOTHEMIIEMBIM KOMITIOHEHTOM MHPOBOU KYJIbTYPBI, HEOOXOAMMBIM yCIIOBHEM KU3HH OOIIECTBA: 3HAHUE XUMUHU
CILY’)KMT OCHOBOW Ui (POPMHUPOBAaHUS MHUPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHUNA O MATEPUAIBHOM EIUHCTBE MHPA; BAKHYIO POJIb
urparoT GopMUpPYyEMbIEe XUMHUEH MTPEACTABICHUS O B3aUMOIIPEBPAILEHUSX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B IPUPOJIE; COBPEMEHHAS XUMUS
HapaBJICHa Ha peIIeHHE TJIOOANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, HHEPreTUUECKOW, MUIEBON U
AKOJIOTMYECKON 6e30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromero 3HaueHusl XMMHUH B )KM3HU OOLIECTBA CYIECTBEHHO MOBBICUIACH POJIb XUMUYECKOTO 00pa3oBanus. B miane
COLIMATTU3AIIUU OHO SIBIIIETCS OJIHUM U3 YCIOBHM (OPMUPOBAHUS UHTEIUICKTA INYHOCTH U TAPMOHHYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY 4YEJIOBEKY XMMUYECKHE 3HAaHUSI HEOOXOAUMBI JIsi TPHUOOpEeTEeHUs: 00IEKYIbTYPHOTO YPOBHS, MO3BOJISIIOLIETO YBEPEHHO
TPYJIUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOPa3HOM KM3HU OOIIECTBA, /ISl OCO3HAHUS BaXKHOCTH Pa3yMHOTO OTHOILLIEHUS
K CBOEMY 3/IOPOBBIO U 3JI0POBBIO IPYTUX, K OKPYKAIOIICH MPUPOTHON cpefie, 171l TPaMOTHOTO TOBEIEHUS TP MUCTIOIb30BaHUN PA3IUYHbBIX
MaTepHaIOB U XUMUYECKUX BEIIECTB B TIOBCETHEBHON KU3HHU.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCS 0a30BBIM IO OTHOIICHHIO K CHUCTEME OOLIEr0 XMMHUYECKOro oOpa3oBaHUS.
[ToaTOMY Ha COOTBETCTBYIOLIEM EMY YPOBHE OHO pEAIU3yeT MPUCYIIUE 00IIEMY XMMHUUYECKOMY 00pa30BaHUIO KIHOUYEBbIE LICHHOCTH, KOTOPBIE
OTPaXXAaOT TOCYIApCTBEHHBIE, OOIIECTBEHHbIE U WHAMBUAYAIbHBIE TOTPEOHOCTH. DTUM OMpENENseTcss CYIIHOCTh OOIIeH CTpaTeruu
00Oy4YeHHs, BOCIUTaHUS U Pa3BUTHU 00yUYaIOIIUXCS CPECTBAMU yUeOHOTO MpeaMeTa « XUMHUSD».

Kypc xuMun 0OCHOBHOM TIKOJIBI OPUCHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMIKCS OCHOB HEOPTaHUYCCKOW XUMHUU U HEKOTOPBIX TOHSITHHA U
CBEJICHUI 00 OTJICTBHBIX 00BEKTaX OPraHUYECKON XUMHH.

CrtpykTypa coaepxkaHus npeamera chopMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a K ero mi3ydeHuro. Coaep’kaHue CKIIAJIBIBACTCS U3
CUCTEMBI TIOHATHH O XMMHYECKOM 3JICMEHTEC M BEIICCTBE M CHCTEMBI MOHATHN O XUMHUYECKOH peaknuu. O0e 3TH CHUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MPUHIIMITY MTOCJIETOBATEIHHOIO Pa3BUTHUSl 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS: aTOMHO-
MOJICKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTeCTBO3HaHUA, ypoBHs [lepuomndeckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA
XMMHH, YICHUS O CTPOCHHM aToMa M XMMHUYECKOW CBSI3W, MPEJCTABICHUN 00 IJIEKTPOIMTUICCKON IMCCOIMAIMKA BEIIESCTB B pacTBOpax.
TeopeTnueckrie 3HaHHUS pacCCMATPUBAIOTCS HA OCHOBE SMITUPUUECKH MOJTYYEHHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHHO
OT OJHOTO YPOBHS K JIPYrOMY, BBITIONHSAS (YHKIIUU OOBSICHEHUS W TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUIECKOTO
MPUMEHECHHSI M TTOJTYYSHUS N3y4aeMbIX BEIECTB.



Taxast opranusanust coep>kaHus Kypca ciocoOCTBYeT IIPEICTABICHUI0 XUMUYECKOH COCTABIISAIONIEH HayyHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOMN npupoabl. Tem caMbIM oOecrieunBaeTcsi BO3MOXKHOCTh (POPMUPOBaHUS Y 00yUYaIOUIUXCSl IEHHOCTHOTO OTHOLIEHHS K HAyYHOMY
3HAHMIO U METOJaM M03HaHMs B Hayke. Ha nzydyenne xumuu B 9 kitacce otBoauTcs 68 yacoB (2 yaca B HEZIEIIO)

Conep:xanne yueOHoi neareabHocTH, 9 KIIACC

BemecTBO M XUMHYECKAas peaKkmus

[lepuonuueckuii 3akoH. [lepuoanueckas cucteMa xumMuueckux aemMeHtoB [l. 1. MenneneeBa. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHMUYECKHUX AJIEMEHTOB IMEPBBIX TPEX MEPHUOOB, Kadus, KaJbllUs U UX COCIUHEHUN B COOTBETCTBUM C MOJOKEHUEM
aneMeHTOoB B [leprnoanveckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BelIECTBA: BHUIbl XUMHUYECKOM CBSI3M. TUNBI KPUCTALIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOU PEIIETKY U BUJa XUMUYECKOU CBSI3H.

Knaccudukamnuss 1 HOMEHKIATypa HEOPTraHWYECKHX BEHIECTB (MEXIyHapoJIHAas W TPUBHANIbHAs). XUMHUUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIUXCA K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCIUHEHUN, TEHETUYECKasl CBA3b HEOPTaHMYECKHUX BEILIECTB.

Kiaccudukarus XduMHUeCKUX PEaKIUi 110 pa3TuIHBIM IpH3HaKaM (110 YUCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIICCTB, 110 TSITIOBOMY
3 PexTy, M0 HM3MEHECHHIO CTEICHEW OKHCICHHS XHUMHUYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacTHIO Karajausatopa). JK30- U
SHJOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE YPABHEHHUS.

[TonsiTue 0 ckopocTu XUMHUUYecKoi peakiuu. [lorsTue 06 06paTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusax. [IoHsATHe 0 TOMOTEHHBIX U
rereporeHHbix peakuusx. [lonsitne o xumuueckoM paBHOBecuU. DakTOpbI, BIAUSIONIME HA CKOPOCTh XMMUYECKON PEAKIIMU U TTOJ0KECHUE
XUMHYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU, AJICKTPOHHBIM OallaHC OKHCIUTEIBbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUe
YpaBHEHHUM OKHCIIMTEIIBHO-BOCCTAHOBHUTEIIPHBIX PEAKIIMMA C HCIIOJIb30BaHUEM METO/Ia JICKTPOHHOTro OajaHca.

Teopust >MEKTPOIUTUYECKON TUCCOLUALIUN. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXaHU3M IHCCOLMAIIMN BEIIECTB C
pPa3IUYHBIMU BUJIAMH XUMHUYECKOU CBsi3U. CTenens aucconuanui. CUIbHbIE U C1a0ble DIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YCJIOBHS MPOTEKAHHS pEaKIMii HOHHOTO OOMEHa, MOJHbIE U COKpAIIEHHbIC MOHHBIE YPaBHEHHS pPEaKIuil.
CBolicTBa KUCJIOT, OCHOBAaHUM W COJIEH B CBETE MPEICTABICHUIN 00 AJIEKTPOIUTHUCCKON auccoruanuu. KadecTBeHHbIE peakiiui Ha UOHBI.
[TonsiTHE O TUAPONU3E COTIEH.

XUMUYECKUN HKCICPUMEHT: O3HAKOMJICHHE C MOJACIISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB H
HeMeTauIoB (rpaduTa U anMasa), CIOKHBIX BEHIECTB (XJIOpHIa HATPHUS); UCCIICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU PEaKIUU OT
BO3JICHCTBUS PA3IMUHBIX (DaKTOPOB; UCCIIEAOBAHKE AIEKTPOIMPOBOJHOCTHA PACTBOPOB BEIIECTB, MPOIIECcCa AUCCOMUAINH KUCIIOT, MISI0YeH 1
coJiei (BO3MOXHO HCITOJIb30BaHUE BHICOMATEPUAIIOB); MPOBEICHUE OMBITOB, MILTIOCTPUPYIONINX MPU3HAKUA MPOTEKaHUS PEeaKIuii HOHHOTO



oOmeHa (oOpa3oBaHME OcaJlKka, BBIJCJIEHUE Tra3a, OOpa3oBaHHWE BOJIbI); OIBITOB, WUIIOCTPUPYIOUIMX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKUUN (FOpeHHE, peaklUu pPas3jIoKEHUs, COCIMHEHHs); Pacllo3HaBaHHME HEOPraHMYECKHUX BEILIECTB C MOMOUIbIO
KayeCTBEHHBIX PEaKIMi HAa MOHBI; pEIIEHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtaunbl 1 UX COeIUHEHHA

OOmas xapakTepucTuka rajioreHoB. OCOOEHHOCTU CTPOEHHUSI aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U Quanveckue
CBOICTBa MPOCTHIX BEIIECTB — TaJOr€HOB. XMMUYECKHUE CBOICTBA Ha MpUMEpE Xjopa (B3aUMOJEHCTBHE C METalJlaMU, HEMETaJlIaMH,
nienioyamu). Xsoposogopoa. ConsiHasi KUCIIOTa, XUMUYECKUE CBOMCTBa, MOJIy4eHHE, TpUMeHeHue. [leficTBue Xopa U XJIOpOBOJOPOAa Ha
OpraHM3M 4YesioBeka. BaskHelme XJI0puasl ¥ UX HaXO0XKIAEHUE B TIPUPOJIE.

OOmras xapakrepucTuka 31eMeHToB VIA-rpymmnbl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKHUCIICHHUS.

CrpoeHue U (pu3myeckue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M Cepbl. AJUIOTPONHBIE MOAU(PUKALMM KUCIOPOJA U CEPBHI.
Xumuueckue cBoricta cepbl. CepoBO0pOA, CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBOMCTBA. OKCHBI CEPhI KaK MPEJCTAaBUTENN KUCIOTHBIX
okcunoB. CepHas KHUCIIOTa, (U3MUECKHE M XUMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTAaBUTEN Kilacca KHCIOT M creuuduyeckue).
XHUMHUYECKUE peaKIH, JeKalllie B OCHOBE MIPOMBIIIIEHHOTO criocoba noiyueHus: cepHoil Kuciotel. [Ipumenenue. Conam cepHO KUCTOTHI,
KauyecTBEHHAas peakuus Ha cyibgaT-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUI B IPUpOie. XMMUYECKOE 3arpsi3HEHNE OKPY Kalolel cpeibl
COEJIMHEHHUSIMU Cephl (KUCIOTHBIE 10K/, 3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeJ0TBPAIlCHUS.

OOmras xapakTepucTuka 3j1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE CTETIEHN OKHCIICHHS.

A30T, pacnpocTpaHeHHe B MPUPoAE, (PrU3HUecKre U XuMHYeckue cBoicTBa. KpyroBopor azoTa B nmpupojae. AMMuUak, ero puznyeckue u
XUMHYECKHE CBOMCTBA, MOJdyyeHue u npumeHeHue. Coin aMMOHUS, X GU3NUYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTtBeHHas
peaxiysi Ha MOHbl aMMOHHUA. A30THasi KUCJIOTA, €€ MOoIy4YeHre, pUu3ndeckue 1 XMMHUECKrue CBOWCTBa (00IIMe KaKk MpeacTaBUTeNs Kiacca
KHUCIIOT U crienupuueckue). Mcnonb30BaHre HUTPATOB U COJIEM aMMOHHUS B KaUeCTBE MUHEPAJIbHBIX y10OpeHni. XUMUYEeCKOe 3arps3HeHHe
OKpYy Karoliei cpebl COeIMHEHUAMHU a30Ta (KUCIOTHBIE T0XK/IM, 3arpsi3HEHNE BO3/TyXa, IOYBbI U BOJOEMOB).

docdop, amnorponusie Moaudukanuu docdopa, puznueckue u xummuueckue cBoictBa. Oxcuna dochopa(V) u dochopHas xucnora,
¢dusnyeckre u XUMUYeCKHe CBOMCTBa, momyueHue. Vicnonp3zoBanue pochaToB B KauecTBe MUHEPATIBHBIX YA0OpEHUIA.

O6mmas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIEe CTENIEHN OKHCIICHUS.

VYrnepos, amioTponHbie MOaUUKAIMK, pacIpoCTpaHeHue B Ipupoe, pu3nueckue U XuMuueckue cBoricta. Aacopouus. Kpyrosopor
yraepona B mpupoge. Okcuabl yriaepona, ux (U3NYECKHe M XMMHUYECKHE CBOMCTBA, NIEHCTBHE Ha >KMBBIC OPTaHU3MBI, MOJTyYCHHUE
Y IpUMEHEHHE. DKOJOTUYECKHe MpoOsieMbl, CBs3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumore3a rio0anbHOTO NOTEIJICHUS KIMMaTa;
MapHUKOBBINA 3P deKT. YTonbHas KUCI0Ta U €€ Colu, X (pU3nvyeckue U XMMUYEeCKIe CBOMCTBA, MolyyeHue U npuMenenue. KauecrBeHHas
peaxiyst Ha KapOoHaT-noHbI. Mcronp30BaHue KapOOHATOB B OBITY, MEAHUIIMHE, IPOMBIIIJICHHOCTH U CEICKOM XO3HCTBE.



[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHMSIX yriepoaa (MeTaH, 3TaH, STWJICH, alleTUJIEH, 3TaHOJI,
TIIMLEPUH, YKCycHas KucioTa). Mx coctaB um xumuueckoe crtpoenue. [loHsTHE 0 OMONOTMYECKH Ba)KHBIX BEIECTBAX: KHpax, OenKax,
YTJI€BOAAX — U MX POJIM B )KM3HU YesoBeka. MaTepraabHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

KpeMmuuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBA, MoinydeHue MU npuMmeHenue. CoeauHeHHs KpeMHus B mnpupone. OOmue
npenacrasieHus: o0 okcuae kpeMHus(IV) u kpemaueBoit kucinote. CUIMKaAThl, UX KUCIOJIB30BAHUE B OBITY, MEAUIIMHE, TPOMBIIILIEHHOCTH.
Baxneiimue ctpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, keyne300eToH. [Ipobiiembl 0e30macHOro MCHOJIb30BaHUS
CTPOUTENIbHBIX MaTEPUAJIOB B TOBCEAHEBHOM KU3HH.

XUMUYECKUN HKCIIEPUMEHT: M3y4YeHHE O0Opas3IloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI; NIPOBEJIEHHWE KaueCTBEHHBIX
peakuuii Ha XJOPUI-HOHBI M HAONIOJCHHE MPU3HAKOB HMX MPOTEKAHMs; OIBITHI, OTpakarolue (PU3MYecKue M XUMUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHHM (BO3MOXKHO HCIOJIb30BAaHWE BUIECOMATEPHAIOB); O3HAKOMJICHHE C OOpaslaMu XJIOPHAOB (TalOT€HHUIOB);
03HAaKOMJIEHHE C 00pa3laMu cepbl U €€ COeTUHEHUSIMHU (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUAJIOB); HAOI0IeHUE ITpoliecca 00YTIIMBaHUS
caxapa TOJ JeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIIOTHI,
MIPOBEJICHNE KAUECTBEHHOW PEeaKIMH Ha Cyab(aT-noH U HaOJ0IeHue Mpru3HaKa e€ IpOTEeKaH!sl; 03HaKOMJIEHUE ¢ (PU3MUECKMMH CBOMCTBAMU
a3zota, (ochopa U uUX coeAMHEHHH (BO3MOXHO HCIIOJIb30BaHHE BHAEOMATEPHANIOB), 00pa3laMHu a30THBIX U (OCHOPHBIX YIOOpPEHHUI;
MoJIyyeHue, cooupaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB aMMHUaKa; MPOBECHHE KaUeCTBEHHBIX peakuii Ha HOH aMMOHUS U (ocdat-
VOH U U3YYEHHE ITPU3HAKOB UX MPOTEKAHUs, B3aUMOJEICTBUE KOHIIECHTPUPOBAHHON a30THOW KUCIIOTHI C MEJIbIO (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); U3YUEHUE MO/JIENIeH KpUCTAUIMYECKUX PEeIETOK aMasa, rpadura, GymnepeHa; 03HAaKOMIIEHHE € MTPOLIECCOM aicopOLun
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM IPOTHUBOrasa; IMOJydyeHHEe, cOOMpaHue, paclo3HaBaHUE U HU3y4YeHUE
CBOMWCTB YIJIEKHCIIOTO Ta3a; MPOBEICHHE KAYECTBEHHBIX PEeaKIMi Ha KapOOHAT- U CHJIMKAT-MOHBI U U3yYeHHE MPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C MPOIYKIMEH CUITMKATHON MPOMBIIIIEHHOCTH; PEIlIeHHEe SKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «BaxHeilne HeMeTamibl 1
UX COCAMHEHUS.

Mertanjibl U UX cOeJUHEHUS

OOmras xapakTepuCTUKa XMMHUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBAHMHU MX MOJ0XeHHs B [leproanyeckoil cucteMe XMMHUECKUX
anementoB J[. . MenneneeBa u crpoenust aromoB. CTpoeHHe MeTayuioB. Merajuiueckas CBsi3b M METaJUIMUECKas KpUCTaJUIMYecKast
peméTka. DIeKTPOXUMHUUCCKUH Psii HaMpsDKeHUH MeTauioB. GU3nYeckre U XUMUUECKUE CBOMCTBA MeTaiToB. O01ue criocoObl MOMyYeHUs
MeTayuioB. [loHsATHE O KOPPO3UHM METAJNIOB, OCHOBHBIE CTIOCOOBI 3aITUTHI MX OT KOppo3uu. CruiaBbl (CTanib, YyTr'yH, JIOPATIOMUHUHN, OpOH3a)
U UX IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenouynbie MeTambl: noJjiokeHue B llepuommueckor cucreme xumuueckux sneMeHToB JI. M. MenpeneeBa; cTpoeHuMe HX aTOMOB;
HaxoxAeHue B npupoae. Pusnueckre U XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUABI U TUAPOKCHIBI HATPUS U KaJIHSL.
[IpruMmeHeHne MENOYHbIX METAJUIOB U KX COCTMHEHUM.



[IlenoyHO3eMeENIbHBIE METAJIBI MATHUN U KaJIBIIMK: MOJIO)KEHUE B [leproanyeckon cucreme xumudeckux 3neMeHToB 1. 1. Menaeneena;
CTPOCHHUE UX aTOMOB; HAXOX/JICHHUE B Ipupoic. PU3nueckue 1 XMMUUECKHUE CBOMCTBA MarHus U Kajiblys. BaxHelme coeAMHEHNS KallbIus
(okeun, ruspokcu, coin). KECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHEHHUS!.

AmromuHui: nonoxxkenue B Ilepuonnueckor cucreme xumuyeckux sneMmeHToB /I, 1. MeHnaeneeBa; CTpoeHME aTOMa; HAaXOXKICHUE B
npupoje. Puzndeckrue 1 XUMUIECKUE CBOMCTBA aTtoMUHMSA. AM(OTEepHBIE CBOMCTBA OKCHJIa U THAPOKCHIA ATFOMUHUS.

Kenezo: nomoxenue B llepuoanyeckoil cucreme xumuueckux 3yemMeHToB . . MenneneeBa; CTpoeHUuE aToMa; HAXOKJICHUE B IPUPOJIE.
dusnueckue U XUMUYECKHE CBOMCTRA xkene3a. Okcuabl, ruapokcuabl u conu xkenesa(ll) u sxeneza(Ill), ux coctas, cBoWCTBa M MOTyUYCHHE.

XHUMHYECKUN SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMyd METAJJIOB U CILIAaBOB, MX (PU3WYECKUMH CBOMCTBAMH;, U3YUCHHUE PE3yIhTaTOB
KOPPO3UH METaUIOB (BO3MOXKHO MCIIOJB30BaHHE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaIbIUs U HATPHUS C BOJOU
(BO3MOXHO HCIIOJIB30BaHUE BUACOMATEPHUATIOB); UCCIICIOBAHIE CBOMCTB KECTKOM BOJIBI; IIPOIIECCA TOPEHHUS JKelie3a B KUCIOPO i€ (BO3ZMOKHO
WCIIOJIb30BAHUE BHJICOMATEPUATIOB); MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIUM HA MOHBI (MarHus, KajdbllMs, aTIOMHUHHS, [UHKA,
xene3a(ll) m xeneza(Ill), meau(Il)); HabGarOIeHHEe W ONMHMCAHUE IMPOIICCCOB OKPAITMBAHMSA IJITAaMEHH MOHAMH HATPHS, Kallusd W KaJbIUs
(BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHANIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUA M TUIPOKCHUIA IIUHKA;
pELICHNE YKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHeilme MeTauibl U UX COSTUHEHUS.

XuMHS M OKpYsKAKOIIas cpeaa

HoBeie matepuansl U TexHojoruu. BemiecTBa m marepuanbl B IOBCEIHEBHOM MXKHU3HM 4YellOBEKa. XUMHS W 3J0pOBbe. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakiuil B ObITy. IlepBas momoies mpu XUMHUYECKHX OXOTaX M OTpaBieHUsX. (OCHOBBI
AKOJIOTUYECKOU IPaMOTHOCTU. XMMUYECKOE 3arpsi3HEHUE OKpYKalollel cpenbl (MpenenbHas JonycTuMas KoHieHTpaius semiects — [1/K).
Poip XxuMuu B perieHur SKOJIOTHYECKHUX MPOOIIEM.

[IpupoaHble KCTOYHUKH YTIEBOAOPOAOB (Yrojb, HPUPOAHBIA Tra3, HedTh), NPOAYKThl HX MepepabOTKH, UX poJib B OBITY U
MPOMBIIIJICHHOCTH.

XHWMHYECKUH IKCTICPUMEHT: U3y4eHrne 00pa3IioB MaTeprajoB (CTEKIIO0, CINIaBbl METAJIJIOB, TIOJJMMEPHBIE MaTEPHAIIBI).

MexknpeaMeTHble CBA3HU

Peanuzarus MeXNpeIMETHBIX CBSI3CH NP U3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TMOHSTHH, TaK U TOHSATUHU, SBISIOMIMXCI CUCTEMHBIMU JJIsl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOrO IUKIa. Peanmuzarus
MEXIPEIMETHBIX CBS3€H NMPH M3yYEHUU XMMHH B 9 Kilacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
TIOHSATUMN, TaK W TIOHATHH, SIBJSIOMUXCA CUCTEMHBIMH JIJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYUYHBIE TIOHATHS: HAY4YHBIA (haKT, TUIOTE3a, 3aKOH, TEOPHUsI, aHAIN3, CHHTE3, KIacCUUKAIUs, TIEPUOTUIHOCTD,
HaOJIIOICHNE, YKCTIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIh, SIBJICHHE, TAPHUKOBBINA () (PEKT, TEXHOIOTHS, MaTEPHAIIBI.

®usnka: Marepus, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUECKUN 3apsi,
MIPOBOJIHHUKH, TOJYIPOBOIHUKH, TUIIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHME BEIeCTBa, Ta3, pacTBOp,



pPacTBOPUMOCTb, KpUCTAININYECKask pelIETKa, CIUIaBbl, PU3NUYECKHE BEIMUMHBI, €IMHULBI U3MEPEHUs, KOCMUUYECKOE IPOCTPAHCTBO, IIJIAHETHI,
3BE31161, ComHILE.

buonorus: porocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIE y10OPEHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE
BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, [T0JIE3HbIE HCKONIAEMBbIE, TOIINBO, BOAHBIE PECYPCHI.

IJIAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIBTATDBI

N3ydyenne xumun B 9 Kilacce HAMpaBJICHO Ha JIOCTIKEHUE 00YYalONUMUCS TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
OCBOCHHS y4eOHOTO MpeaMeTa.
JIMUHOCTHBIE PE3VYJIBTATBI

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHUS ITPOrPaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUs JTOCTUTAIOTCS B XOJA€ OOy4YeHUS XMMHH B €IUHCTBE
yueOHOM M BOCHHTATENHHOM JAesTeNbHOCTH OpraHu3zaliii B COOTBETCTBHHM C TPAJUIMOHHBIMU POCCHHUCKUMHU COIUOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TPHUHSATHIMH B OOINECTBE NpaBUIaMU W HOPMAaMHU TOBEACHUS U CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHMUSI, CAMOPA3BUTHUS U COLIUATTU3AIIUN 00YJIaIOIUXC .

JIM4HOCTHBIE PE3YNBTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCJIE€ B YACTH:

[TatproTHYEeCKOro BOCIIUTaAHUSA

1) LEHHOCTHOTO OTHOIICHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAYYHOMY HACJICAWIO, TMOHUMAHHUS 3HAYCHUS
XUMUYECKOW HAYKU B )KM3HU COBPEMEHHOTO OOIIeCTBa, CTOCOOHOCTH BIAAETh IOCTOBEPHON MH(pOPMAIUEH O MEePEIOBhIX JOCTIKCHHUSIX U
OTKPBITUSIX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpPA U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) mpeaCTaBICHUS O COIMAIBHBIX HOPMaX U MPaBHIIaX MEKIUNIYHOCTHBIX OTHOIIIEHUN B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH
B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON M JPYrUX BHJAAX ACSITEILHOCTH; TOTOBHOCTH K pPa3sHOOOpazHOU
COBMECTHOM JICSTEIILHOCTU TIPU BBITIOJHEHUN y4EOHBIX, MMO3HABATEIIBHBIX 33/1ay, BBIMOJTHECHUH XUMUYECKUX JKCIICPUMEHTOB, CO3/IaHHUU
Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aMMOTIOMOIIY B TIPOIIECCE 3TON yueOHOM NesITeIbHOCTH; TOTOBHOCTH OIIEHUBATH
CBOE MOBEJICHUE U MOCTYIKHU CBOMX TOBAPHUILIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUIN MOCTYIKOB;

[{eHHOCTM HayYHOTr0 O3HAHUSA

3) MUPOBO33pEHUYECKUX MPEACTABICHUHN O BEIECTBE U XUMHUECKOUN PEaKIi, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
Y COCTaBJISIFOIIUX OCHOBY JJIsI TIOHUMAaHUSI CYIITHOCTH HAYYHOU KapTHUHBI MUPA; TPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MPUPOBL, B3AMMOCBS3SIX YEJIOBEKA C PUPOJIHON CPEIOM, O POJIM XMMHUU B MIO3HAHUH ITUX 3AKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAMPABIIEHHBIX HA MOJTYYEHUE HOBBIX 3HAHHUM MO XUMUHU, HEOOXOAUMBIX JIJIsi OOBSICHEHUST HAOTI0JaeMBIX
MIPOLIECCOB U SIBJICHUI;



5) no3HaBaTenbHON, MH(GOPMAIIMOHHOM M YMTATENILCKOM KyJIbTYphbl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHONH pabOThl ¢ y4eOHBIMU
TEKCTaMH, CIPABOYHOM JINTEPATypPOH, JOCTYITHBIMUA TEXHUYECKMMHU CPEJICTBAMHU UH()OPMALIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K OOYYEHHMIO M TO3HAHMIO, JIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTHM K €aM000pa30BaHHIO, MPOEKTHON U
HCCIIEI0BATENbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B AAJIbHEUIIEM;

®opMUPOBaHUS KYJIBTYPHI 310pPOBbS

7) OCO3HaHMS LIEHHOCTU U3HU, OTBETCTBEHHOTO OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/10pPOBBIN 00pa3 JKU3HHU, OCO3HAHUS
MOCJICJICTBUN M HENPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJKOIojsl, HAPKOTUKOB, KypeHHsI), HEOOXOUMOCTH COOJIIOICHUS TTPaBUI
0€3011acCHOCTH MPHU OOPaIIeHUH C XUMUYECKMMHU BEIIECTBAMU B OBITY U peasIbHOM KU3HU;

TpynoBoro BocnuTanus

8) mHTepeca K MPaKTUYECKOMY M3yuU€HHUIO Mpodeccuil W Tpylda pas3iudyHOro pojia, yBaXeHHE K TPYyLy U pe3yJbraTaM TpyJI0BOM
JeSTEIIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHOTO BbIOOpA MHAUBUAYATBHOU TPAEKTOPUU
MPOAOJDKEHUST 00pa30BaHUs ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMMHM, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN;
YCHEIHON MpodeccuoHanbHOW NEATEIbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHUH; TOTOBHOCTh aJalTHPOBAThCA B MpodeccroHaNbHON
cpene;

DKOJOTMYECKOT0 BOCIIUTAHHUS

9) sKoMOTrMYECKH 11e7eco00pa3HOro OTHOUICHHS K MPUPOJe KaK MCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHMs, TOHUMAHUS
LEHHOCTH 3/10pOBOr0 M 0Oe30macHoro oOpasza >KM3HU, OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHOMY (M3MUYECKOMY M IICUXUYECKOMY
3I0pPOBbIO, OCO3HAHUSI LIEHHOCTH COOJIIOJIEHUS MpaBui O€30MacHOTO MOBEACHMS MpU paboTe C BEIIECTBAMM, a TAaKXK€ B CUTYalMSX,
YTPOKAIOIIKX 30POBBIO U KU3HU JIIOACH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, MOTy4aeMble TIPU U3YUYEHUU XUMUH, JUIS PEIICHUS 3a]1a4, CB3AHHBIX C OKpY’Karollel MpUupoIHOM
CpeJI0il, MOBBILLIEHUSI YPOBHS 3KOJIOTUYECKOHN KYJIbTYpPbl, 0CO3HAHUS TT100aIbHOTO XapaKTepa IKOJIOTMYECKUX MPoOJieM U IyTell UX pelieHus
IIOCPEJCTBOM METOJOB XUMUU;

11) 5K0JIOTHYECKOTO MBIIUICHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMIO3HABATEIBHON, KOMMYHHKATUBHON M COIIMAIbHON MPAKTH

1) packpwieams cmbici OCHOBHBIX XUMHUYCCKMX MOHATHHA: XUMHYCCKHU DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE
BEIIECTBO, CJI0KHOE BEIIECTBO, BAJCHTHOCTh, AJIEKTPOOTPULIATENBHOCT, CTENIEHb OKUCICHUS, XUMHUYECKasl peaKIusl, XMMUUYECKas CBS3b,
TEIUIOBOM 3P PEKT peakuu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP; NEKTPOIHUTHI, HEAIEKTPOIHUTHI, HIEKTPOIUTUYECKAS TUCCOLUAIMS, PEAKIIH
MOHHOI'O0 OOMEHa, KaTajlu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U HEoOpaTHMble PEaKIUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIHUs, aM(pOTEPHOCTh, XUMHUYECKasl CBsI3b (KOBaJIEHTHAs,
WOHHAs, METaJUIMYecKas), KpHCTajundeckass pemeéTrka, KOppO3Ws METalIOB, CIUIABbl; CKOPOCTb XUMHYECKON pPEaKIHMH, IMpeneabHO
nonyctumas konuentpauus (I1J1K) BemecTsa;



2) uimocmpupogans B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI (CM. M. 1) M IPUMEHSTh 3TH MOHSATHS MIPU ONMCAHUY BEUISCTB M HX
MPEBpAILCHUN;

3) ucnonv306amv XUMAYECKYIO CHMBOIIMKY JJIsSi COCTAaBICHHUS (POPMYIT BEIIECTB M YPABHEHUI XUMUYECKAX PEAKIIHN;

4) onpedensimb BAICHTHOCTh U CTEIICHb OKHCICHHS XHMHYECKUX JJIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTaBa; MPUHAICKHOCTD
BEIIECTB K ONpEIEeNEHHOMY KJIacCy COEIMHEHUIl mo ¢opmyiaMm; BHI XMUMHUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METaJJIMYecKas) B
HEOPTaHWYECKHUX COeTUHEHUSX; 3apsi/l HOHA IO XUMUIECKOH (hopMyIie; XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTAHWYECKUX COSTUHEHUH,
TUT KPUCTAIUTUYECKOHN PEeHIéTKH KOHKPETHOTO BEIIECTBA;

5) packpvieams cmovica [lepuonudeckoro 3akona J[. . MenneneeBa 1 JeMOHCTPUPOBATH €T0 IOHUMAHHUE: OTMCHIBATH U XapaKTepU30BaTh
Tabnuunyto popmy Ileproanueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJ1aBHAs NOATpymna (A-Tpymnmna)» u «1o0oyHas
noarpynna (b-rpynma)», maneie ¥ OoJbLINE MEPUOMBI; COOTHOCUTH OOO3HAUEHHUS, KOTOpPbIE MMEIOTCS B MEPUOAMYECKON Tabmuue, C
YHUCIIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX D3JIEMEHTOB (COCTaB W 3apsia sapa, oOlllee YUCIO DJIEKTPOHOB U
pacrpesieJIeHle UX IO 3JIEKTPOHHBIM CJI0AM); OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOICTB 3JIEMEHTOB U UX COCIMHEHHUH B
npeeax MajblX MMEPHOJIOB U TIABHBIX MOATPYII ¢ YIETOM CTPOCHHSI UX aTOMOB;

6) xraccuguyuposams XUMUYECKUE HIIEMEHTHI; HCOPTAaHWMYCCKHE BEIIECTBA; XUMUUECKUE PEAKINH (10 YHCITY U COCTaBY YYaCTBYIOIINX B
PEaKIiK BEILIECTB, MO TEIUNIOBOMY 3(PPEKTy, IO U3MEHEHHIO CTENICHEeH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzoeams (ONMUCHIBATh) 0OOIIME M CHENU(PUYECKUE XMMHUYECKHE CBOICTBA NMPOCTBHIX M CIIOKHBIX BEIIECTB, MOATBEPKIas
OTMCaHKe MPUMEPaMH MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKITHIA;

8) cocmaensime ypaBHEHHS AIICKTPOIUTHYCCKON TUCCOIMALINU KHCIIOT, MEJIOYCH U COJICH; TIOJTHBIC U COKPANIEHHBIC YPABHEHHSI PEaKIIHii
MOHHOTO OOMEHA; ypaBHEHUS peakiuii, MOATBEPXKIAIONINX CYIIIECTBOBAHNE FTEHETUYECKON CBA3H MEX/1Y BEIIECTBAMH Pa3IMYHBIX KJIaCCOB;

9) packpvieamv cyuHoCmb OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIMi MOCPESICTBOM COCTABICHHS JJIEKTPOHHOrO OajaHca 3TUX
peakuuii;

10) npoenosuposams CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS; BO3MOXXHOCTH INPOTEKAHWS XUMHYECKHX IPEBpalllcHUH B
Pa3IMYHBIX YCIOBUSX;

11) gbiuucasims OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB; MAaCCOBYIO JIOJIO XHMHYECKOTO 3JIeMEHTa 1o (hopmyIie
COEJIMHEHUS; MACCOBYIO JIOJIO BELIECTBA B paCTBOPE; MPOBOJAUTDH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKiny;

12) credosams TipaBUIaM MOJB30BAHUS XMMHUYECKOW IMMOCYIOH M JIaOOpaTOPHBIM OOOpYAOBaHHMEM, a TaKXKe MpaBHIIaM OOpaIIeHUs
C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSAMH IO BBITTOJHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OTBITOB IO TMOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa M YTJICKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAIOIINE KAaUYSCTBEHHBIH COCTAaB pPas3iMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHU-,
Opomua-, noaua-, kapOonar-, ¢ocdar-, cuimkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHB aMMOHHMS M HOHBI H3yYEHHBIX METAJUIOB,
IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEILIECTB;



14) npumensime OCHOBHBIC OIEPAIMU MBICIIUTEIBHON NEATCIBHOCTH — aHAJM3 W CHHTE3, CPaBHEHHE, 0000IIeHHE, CHCTEMAaTH3aIIUIO,
BBISIBIICHHE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JIJIs M3YYCHHS CBOMCTB BEIIECTB U XUMHUYCCKUX PEaKIIMi; €CTeCTBEHHO-HAYUYHbIE METOIbI
MO3HAHUS — HAOII0JICHUE, U3MEPEHHUE, MOJICIUPOBAHNE, HDKCTIEPUMEHT (peaabHbIN U MBICIICHHBIH).

Tematnueckoe manuposanue, 9 KITACC

Ne | HaumenoBanue KonuuecTBo wacos OnekTpoHHbIe (TUGPOBBIE) 00pa30BaTEIBHBIE PECYPCHI
/T | pa3AesioB U TeEM
MPOrpaMMBbl

BCET | KOHTPOJBHBI | IPaKTHYECKH
0 e paboTbI e paboTbI

Paznen 1. BeuiecTBo U XUMHUYECKUE PEAKIIUU




1.1 | [ToBTOpEHUE U 5 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIN yueOHUK
yIiyOJIeHHe "Xumus 9 knacc"
3HaHWUH OCHOBHBIX https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYabHBIC
pasznenoB Kypca 8 nabopaTopHbIE U IPAKTUUECKUE PabOThI
Kjacca https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumus (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OOnako 3HaHUH.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC
1.2 | OcHOBHBIE 5 https://media.prosv.ru/content/item/reader/7897/-anexkTpoHHbIN yueOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"
XUMHUYECKUX https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaJIbHBIC
peakuui nabopaTopHbIe U IPAKTUUYECKUE PabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumust (3aHUMATEIbHBIC OMBITHI, JJIICKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHI.
Ixona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
1.3 | OnexTponutuuecka |9 https://media.prosv.ru/content/item/reader/7897/->nekTpoHHbI yueOHUK
ST JUCCOIIMAIINS. "Xumusa 9 kmacc"
XUMHYECKUC https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYalIbHBIC
peaKkiuu B nabopaTopHbBIC U MTPAKTHYECKUE PAaOOTHI
pacTBopax https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -XuMust (3aHUMATEIIbHBIC OMBITHI, JJICKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUI.
[Ikoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Opa3oBaTeIbHBIN HHTEPHET-PECYpPC
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Pasnen 2. HemeTaiuiel ¥ UX COETUHEHUS

2.1 | O6mas 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN yueOHUK
XapaKTepUCTUKA "Xumus 9 knacc"
XUMHUYECKUX https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaJIbHBIC
anemeHToB VIIA- 1abopaTopHbIE U IPAKTUUECKUE PabOThI
rpynibl. ['agoreHsr https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumus (3aHUMATENbHBIE OIBITHI, YJIEKTPOHHBIC TIIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumwus, 8 kiacc
https://www.yaklass.ru- IKinacc — oOpa3oBaTelIbHBIN HHTEPHET-PECYpPC
2.2 | Obmas 6 0 https://media.prosv.ru/content/item/reader/7897/-anexkTpoHHbIN yueOHUK
XapaKTEPUCTUKA "Xumus 9 knacc"
XUMHUYECKUX https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaJIbHBIC
anemMeHToB VIA- nabopaTopHbIe U IPAKTUIECKUE pabOThHI
rpynmsl. Cepa u e https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
COCIIMHEHUS t=5 -Xumus (3aHUMaTENbHBIC OTBITHI, YJIEKTPOHHBIC TUTAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaAHUH.
Ixona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
2.3 | O6mas 5 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII yueOHUK
XapaKTEPUCTUKA "Xumus 9 xnacc"
XUMHYECKHX https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTyallbHBIC
2J1eMEHTOB V A- n1a00paTOpHBIE U MPAKTUIECKHUE PAOOTHI
rpynmsl. A30T, https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
dochop u ux t=5 -Xumus (3aHUMAaTENBHBIC OTBITHI, YJIEKTPOHHBIC TUIAKATHI U TECTHI)
COCMHEHUS https://school.oblakoz.ru/materials/496049 -tpenaxep "Obaako 3HaAHHIA.

Ixona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeIbHBIN HHTEPHET-PECYpPC




2.4 | O6mas 10 1 1.5 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIN yueOHUK

XapaKTepUCTUKA "Xumus 9 knacc"

XUMHUYECKUX https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaJIbHBIC

anemeHToB [VA- nabopaTopHbIE U IPAKTUUECKUE PabOThI

TPYIIIBIL. https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec

Yrnepon u t=5 -Xumus (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TIIAKATHI U TECTHI)

KPEMHHH U MX https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HAHHA.

COEIUHEHUI Mxoma". Xumus, 8 knace
https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC
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Pasznen 3. MeTajuibl 1 UX COEIUHEHNUS
3.1 | O06mwme crovicta |4 0 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII yueOHUK

METAJIOB "Xumus 9 knacc"
https://content.edsoo.ru/lab/ - UarepakTiBHBIC BUPTYaJIbHBIC
nabopaTopHbIe U IPAKTUUYECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -XuMus (3aHUMATENIbHBIE OMBITHI, JIEKTPOHHbIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHI.
Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeIbHBIN HHTEPHET-PECypPC

3.2 | Baxneiimue 17 1 2.5 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbI yueOHUK

METaJUIbl U UX "Xumus 9 knacc"

COCIIMHEHUS https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYalbHBIC
nabopaTopHbIe U TIPAKTUIECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumust (3aHUMATEIIbHBIC OTBITHI, JJICKTPOHHBIE TIJIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaAHUH.




Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKinacc — obGpa3oBaTebHBIN HHTEPHET-PECYPC

Htoro no pazaeny:

21

Paznen 4. Xumus u okpyxatrorias cpena

4.1 | BemecTtBa u 3 1 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHHUK

MaTepuabl B "Xumus 9 knacc"

’KH3HH Y€JI0BEKa https://content.edsoo.ru/lab/ - MuTepakTHBHBIC BUPTYabHBIC
n1abopaTopHbBIC U MTPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -XumMust (3aHUMATEIIbHBIC OMBITHI, JIEKTPOHHBIEC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
[xona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECypPC

Uroro mo pazgeny: 3
OBUIEE 68 4 7
KOJIMYECTBO
YACOB IIO
[TPOT'PAMME
[ToypouHoe mianupoBanue, 9 Kiacc
Tema ypoka KonmuectBo yacos Buapl, hopmbl KOHTpOIIS




BCETO | KOHTPOJBbHBIC | IPAKTHYCCKUE

Ne paGoTHI paGoTHI Jlata ruaH.

n/m WU3ydCHUS

68 4 7

1. |Ilepuoguueckuii 3aKOH. 1 0 0 Camoorenka ¢
[Tepuonnueckas cuctema HCIIOJIL30BaHUEM
XAMHYECKHX DIIEMEHTOB «O1LIEHOYHOr 0 JINCTa
. . MenneneeBa. CtpoeHue
aTOMOB.

2. 3aKOHOMEPHOCTH B U3MeHeHUu | 1 0 0 CaMOOI1IeHKa C
CBOMCTB XUMHYECKUX HCIIOJIL30BaHUEM
3JIEMEHTOB TIEPBBIX TPEX «OILIEHOYHOr 0 JIUCTa
MIEPUOJIOB, KNS, KAJIBIHS M HX
COCIMHEHUH B COOTBETCTBHH C
MOJIO)KEHHUEM B TIEPUOIMUECKOMN
CUCTEME U CTPOCHHEM aTOMOB.

3. Knaccudukanus u 1 0 0 CaMooI11eHKa ¢
HOMEHKJIATYpa HEOPTaHUIECKUX HCIIOIB30BaHUEM
BEIIECTB. «OILIEHOYHOI 0 JIUCTA

4, XUMHYECKUE CBOMCTBA 1 0 0 CaMooI11eHKa ¢
BEIECTB, OTHOCSIINXCS K HCIIOIB30BaHUEM
Pa3IUYHBIM KJaccaM «OLIEHOYHOI 0 JIUCTA
HEOPraHWYECKUX COCINHEHNU,

HUX T€HETUYECKAs CBSI3h
5. | Crpoenue BemiecTBa: BUIbI 1 0 0 IInceMeHHBIN KOHTPOJIb

XUMHYECKOI CBSI3U. THUIIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEII[ECTBA




OT TUIla KPUCTAJUINYECKOU
peléTKH

6. [Krnaccudpukanus XxumMruaeckux YcTHBIN onpoc
peaxkuii mo pa3IuyHbIM
IIpU3HaKaM. JK30- U
SHAOTEPMHUUYECKUE PEAKIIHH,

TEPMOXHUMHUYECKHE YPABHCHHUSI.

7. | IlonsTue o ckopocTu CamoorieHka ¢
XuMHueckoi peakuuu. [lonstue UCIIOJIb30BaHUEM
0 TOMOTEHHBIX U T€TEPOTE€HHBIX «O11€HOYHOTO JTUCTa
peakuusax. DakTopsl, JIaGopaTopHBIil ONBIT
BIIMSIOIINE HA CKOPOCTh
XUMHUYECKOH peakItu.

8. | OGparumbie 1 HEOOpaTUMbIE CamooneHka ¢
XUMUYECKUE PEAKIIHi. WCTIOIb30BaHUEM
XHUMHUYECKOE PaBHOBECHE. «O11€HOYHOTO JTUCTa
@akTopsl, BIUAIOIINAE HA
CMENIEHUE XUMHYECKOTO
paBHOBECHS.

9. | OxucnurenabHO- CamooneHka ¢
BOCCTAHOBUTEJIBHBIE PEAKITUH, WCTIOIb30BaHUEM
ANEKTPOHHBIN OamaHC «O11€HOYHOTO JUCTa
OKHCITUTETHHO-

BOCCTAHOBUTEIBLHOM PEAKIUU.
10. | CocraBnenue ypaBHEHUU [IuceMeHHBIN KOHTPOJIb

OKHCIUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C
HUCITIOJIB30BaAHHUEM METOAA
QJICKTPOHHOT'O Oananca.




11.

Teopust 31EKTPOTUTUYECKOMN
JUCCOLUALMU. DIIEKTPOJIUTHI U
HedIeKTpoNnThl. KaTtnonsl,
aHUOHBI. MexaHn3M
JMCCOLIMAIIMH BEILIECTB C
pa3IMYHBIMU BUJIAMU
XUMHYECKOH CBSI3H.

YcTHbIi onpoc;
JIabopaTopHBIi ONBIT

12. | Peakiun noHHoro oomMeHa, CaMooI11eHKa ¢
YCIIOBUS UX MPOTCKAHMSI. HCIIOJIb30BaHUEM
Honnble ypaBHEHUS peaKIIHii. «OILIEHOYHOI 0 JIUCTA

JlaGopaTopHBIi OMBIT

13. | XuMuuecKkre CBOMCTBA KUCIOT CaMoolIeHKa C
B CBETE MpeJCTaBIeHUN 00 HCIOJIL30BaHHEM
BJIEKTPOTUTUYECKON «O11€HOYHOTO JTUCTa
JIIACCOIIAAIINH. JIaGopaTopHBIil ONBIT

14. | Xumuueckue cBoiicTBa CaMooI11eHKa ¢
OCHOBaHHUI B CBETE HCIIOJIL30BaHUEM
MIpe/iCTaBICHHI 00 «OILIEHOYHOI 0 JIUCTAa
JIEKTPOJIUTUYECKON JlabopaTopHBbIil ONBIT
JIUCCOLMAIINM.

15. | Xumuueckue cBOWMCTBaA COJieH B [TucbMEHHBIN KOHTPOJIb
CBETe MpeCcTaBIeHU 00
ANMEKTPOIUTUIECKOM
mucconmanuu. [Torarie o
TUAPOIIN3E COJIEH.

16. | KauecTBeHHBIC peakIuu HA JlaGopaTopHBIi OTBIT

KaTHUOHbI 1 aHHUOHBI.




17.

[IpakTrueckas padora Nel.
Pemrenne skciepuMEeHTAIBHBIX
3a/1a4 1o TemMe

[IpakTuueckas pabora

"DNIeKTPOIUTHYECKAS
nucconuanus"”

18. | Ypok o6oOmeHus u CaMOOI1IeHKa C
CHCTEMaTHU3aluy 3HAaHUH TI0 UCTIOJIb30BaHUEM
TeMe: BemiecTBo u xummuueckas «O1IEHOYHOT O JIHCTa»
peaKIus.

19. | KonrponbHas paboTa 1o teme: KonTponbhas padora
BemecTBo 1 Xxumuueckas
peaKIus.

20. [ OOmras xapakTepucTHKa YcTHbIN onpoc
rajoreHoB. CTpoeHue u
(u3nyecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB.

21. | XmopoBonopon. ConsiHast CamoolieHka ¢
KHCIIOTa, XUMHUYECKHE UCIIOJIb30BaHUEM
CBOICTBA, MTOJTyYEHHE, «O11€HOYHOr 0 JTUCTaY
npuMeHeHne. KauecTBeHHas
peaKIyst Ha XJIOPHI-HOHBI.

22. | ®uU3NOoI0THIeCcKOe JICHCTBHE TectupoBanue

XJIOpa U XJOPOBOJIOPOIA HA
OpraHu3M YeJIOBEKa.
Baxwnerime Xaopuasl U UX
HAaXO0XJEHUE B IPUPOJIE.




23.

[TpakTrueckas pabora Ne2.
[TonydyeHue consTHON KUCIOTBHI,
U3y4YeHHE € CBOMCTB.

[IpakTuueckas pabora

24,

OOwast xapakTepUcTHKa
a7eMeHTOB VIA-rpynms.
OcobeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHHUS.

VYcerHblii onpoc

25.

CtpoeHue u cBOWCTBA MPOCTHIX
BELIECTB — KHUCJIOPOAA U CEPBHI.
AmoTponHbie MOIU(DUKAIINH.

VYcrHblit onpoc

26.

CepoBonopo/1, CTpOEHHUE,
(bu3HUeCKre U XUMUICCKHE
cBoicTBa. OKCHIBI CEPBI KaK
MPEACTABUTENN KUCTOTHBIX
OKCHU/JIOB.

CaMoolIIeHKa ¢
HCIIOJIE30BAHUEM
«O1IEHOYHOTO JTUCTAa

27.

Cepnas kucnota, pusnueckue u
xumuueckue cpoiicrsa. Conu
CEpHOM KHUCJIOThI, KAYECTBEHHAS
peakius Ha cyibdaT-HoH.
[IpuMeHeHne cepHOM KUCTIOTHI.

YceTHBII onpoc

28.

[IpomblneHHbIN coco0
MOJIy4EHUSI CEPHOM KUCIIOTHI.
Pemrenue 3agad Ha HaX0KICHUE

CaMooIeHKa ¢
HCIIOJIL30BAHUEM
«O11€HOYHOIO JINCTAa»




MacCOBOM O BBIXOJ1a
MPOAYKTA PEaKIIU

29.

Haxoxnenue cepbl u eé
COEIMHEHUH B IPUPOJIE.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY’Karolllel cpeibl
COEAUHEHUSIMHU CEPbI
(KUCIOTHBIC AOXKIHU,
3arpsi3HEHUE BO3/1yXa U
BOJIOEMOB)

[TuceMeHHBIN KOHTPOJIb

30.

OOw1ast XxapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacrpocTpaHeHHEe B IPUPOJIE,
(1)H31/I‘-IGCKI/I€ U XUMHNYECKHEC
cBoiictBa. Kpyrosopor azora B
MIPUPOJIE.

CaMool1IeHKa ¢
HCIIOJIE30BAHUEM
«O1IEHOYHOT' O JTUCTAa

31.

AMMuak, ero ¢puznyeckue u
XUMHUYECKHE CBOWCTBA,
MIOJTyYeHUE ¥ IPHMEHEHHE.
Conu aMMOHMUS.

YceTHBII onpoc

32.

[IpakTuueckas pabora Ne3.
[Tonyyenue amMmmuaka, u3y4eHue
€r0 CBOMCTB.

[IpakTnueckas pabora

33.

A3oTHas KHucnoTa, eé€
¢bu3nUecKre U XUMHUYECKHE
cBoycTBa. Hutparsr.

CaMooIeHKa ¢
HCIIOJIL30BAHUEM
«O11€HOYHOIO JINCTAa»




34.

Hcnons3oBanne HUTPATOB U
COJIEM aMMOHHS B KQUECTBE
MUHEPAIBHBIX YI0OPEHUIA.
XUMHUYECKOE 3arpsA3HEHUE
OKpY’Karoller Cpeibl
COEAMHEHHSIMH a30Ta.

CaMoolIeHKa ¢
HUCIOJIb30BaHUEM
«O11€HOYHOr0 JTUCTaY

35.

docdop, annoTponHbie
Moaudukauu docdopa,
(bu3nUecCKre U XUMUICCKHE
CBONCTBA.

VYcTHBI onpoc

36.

Oxkcun pochopa(V) u
dbocdopHas Kuciora,
¢bu3nUecKre 1 XMMUYECKHE
CBOMCTBA, NIOJIyYCHHUE.
Hcnonb3oBanue GocdaToB B
Ka4yecTBE MUHEPATbHBIX
yIoOpeHuit.

ITucbMeHHBIN KOHTPOIb

37.

Yrnepon, aqioTponHbIe
MoauUKaIuy,
pacmnpocTpaHeHue B MPUPOJIE,
(du3nUYecCKre U XUMUYECKUE
CBOMCTBa. AJCOpOIHSL.

YcTHBIT onpoc

38.

Okcuppl yriaepona, ux
¢buznyeckue 1 XUMHUECKUE
CBOMCTBA, OJIyYEHUE U
npumeHenue. IIpaktuueckas
pabota Ne4. [Tonyuyenue
YTJIEKUCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOOHAT-MOH.

0.5

[IpakTuueckas pabora




39.

VYronpHas KUCIIOTA U €€ COJH,
uX (hpu3nYecKre U XUMHUYECKUE
CBOMCTBA, IIOJIy4E€HUE U
npuMeHeHue. KauectBeHHas
peakiys Ha KapOOHAT-HOHBI.

CaMoolIeHKa ¢
HUCIOJIb30BaHUEM
«O11€HOYHOr0 JTUCTaY

40.

HepBOHa‘laHBHBIe IIOHATHS 00
OpPraHn4€CKUX BCHICCTBAX KaK
0 COCAMHCHUAX YyIJiepoJa. Hx
COCTaB U XMUMHYCCKOC
CTPOCHHUC.

CaMoolIIeHKa ¢
HCIIOJIL30BAHUEM
«O1IEHOYHOT' O JTUCTAa

41.

ITonsarue o 6MOIOrHYECKU
BaXXHBIX BCIICCTBAX: JXUPaAX,
6CJ'IKaX, yYriieBo4ax — U UX
POJIK B )KMU3HU YCJIOBCKA.

VYcrHblii onpoc

42.

Kpemuuii, ero pusnueckue n
XUMHUYECKHEe CBOWCTBA,
MOJTyYeHUE ¥ IPIMEHEHHE.
CoenuHeHus: KpEMHUS B
npupoae.Baxkuenmue
CTPOUTENIbHbIE MaTepHalbl:
KepaMuKa, CTeKJIO, IIEMEHT,
0eToH, Kene300€ToH.

CaMoOoI11eHKa C
HUCHOJIL30BAHUEM
«OLEeHOYHOTO JINCTA»

43.

OO6mwme nmpeacraBiaeHus 00
okcuye kpemuus(IV) u
KPEMHHEBOM KHCIIOTE.
CunukaThl, UX UCIOJIb30BaHUE
B OBITY, MEIUITNHE,
MIPOMBIIIIJICHHOCTH.

CaMooIeHKa ¢
HUCIOIb30BaHUEM
«OILEeHOYHOT0 JIUCTAa»




44,

[TpakTrueckas padota Ne 5.
Pemrenne skciepuMEeHTAIBHBIX
3a7ad4 1o teMme «Baxkneiimme
HEMETAJUIbl U UX COCTUHEHUS

[IpakTuueckas pabora

45. | Ypok o6o0mmenus u CamoorieHka ¢
CUCTeMAaTH3alK 3HAHU 110 UCIIOJIb30BaHUEM
teme: HemeTaiel u ux «OIIEHOYHOTO JINCTA)»
COETUHEHUSI.

46. | KonrpomnbHas paboTa o Teme: KontponbHas pabora
HemeTaisl 1 X coOeTMHEHUSI.

47. | OOuas xapakTepucTuka CamoorieHka ¢
XUMHUYECKHUX 3JIEMEHTOB — UCIIOJIb30BaHUEM
METAJIJIOB HA OCHOBAaHUH UX «OIIEHOYHOTO JINCTa»
MIOJIOKEHUS B IEPUOTUIECKON
CUCTEME XUMHUYECKIX
anemenToB 0. 1. Menaeneepa u
cTpoeHust aroMoB. CTpoeHue
METAaJIJIOB.

48. | DIEKTPOXUMHUYECKUHN PSIJT VYcrHblii onpoc
HaMpsHKEHUH METaJlIoB.
du3nYecKue ¥ XUMUICCKHE
CBOWCTBa METaJIJIOB.

49. | Obume cnocoOkl MOIYISHUS CamooneHka ¢
MeTayuioB. [ToHsTHE O KOppPO3UHU HCIIOJIb30BaHUEM
METaJIJIOB ¥ OCHOBHBIE CTIOCOOBI «O1IEHOYHOT O JIUCTa»
3aIIUTHI OT KOPPO3HH.

50. | CrutaBel (cTajb, 9yTyH, [TuceMeHHBIN KOHTPOJIb

JIOpATFOMUHUIN, OpOH3a) U UX




MIPUMEHEHUE B OBITY U

MIPOMBIIIIJICHHOCTH.

51. | lllemouHbIC METAILIBL. 0 CamoorieHKa ¢
Haxosxnenue B nmpupoe. HCIIOJIL30BaHUEM
dusnueckue U XUMUYECKHIE «OILIEHOYHOI 0 JIUCTAY
CBOICTBa (HA IPUMEPE HATPUS
Y KaJIusl).

52. | OKcuabl ¥ TUAPOKCUIBI HATPHUS 0 [TuceMeHHBIN KOHTPOIh
u kanus. [IpumeHnenue
IIEJIOYHBIX METAJIIIOB U UX
COCTMHEHUM.

53. | llemouHO3eMENIbHBIC METAJLIBI. 0 CaMOOI1IeHKa C
Haxoxaenue B ipupoie. HCIIOJIE30BAHHEM
dusnueckre 1 XUMUYECKHE «OILIEHOYHOI 0 JIUCTAa
CBOICTBA MarHus U KaJIBIHSL.

54. | Baxueiimme coefuHEHUS 0 CaMooI11eHKa ¢
KaIbIUs (OKCH/I, TUIAPOKCHUI, HCIIOIB30BaHUEM
COJIN). «OILIEHOYHOI 0 JIUCTA

55. | XKéctrkocTs BOALI U cIIOCOOBI €8 0.5 CaMooI11eHKa ¢
ycrpanenus. [Ipaktnyaeckas HCIIOIB30BaHUEM
pabota Ne6. JKEcTKOCTH BOJBI U «O11€HOYHOTO JTUCTa
METO/IbI €€ YCTPaHEHUsI

56. | BeraucneHwus Mo ypaBHEHHSIM 0 CamooneHka ¢

XUMHUYECKUX PEAKIUH, €CIIN
OJZIMH W3 PEArcHTOB J1aH B BUJIE
BOJTHOT'O pacTBOpa C U3BECTHOM
MacCOBOM JOJICH.

HUCIOJIb30BAHUEM
«O11€HOYHOIO JINCTAa»




57,

Amomunnii. [Tlonoxenue B
IIEPUOIUYECKON CUCTEME
XAUMHUYECKHX dj1eMeHToB . 1.
MeneneeBa, CTpoeHUE aTOMa.
Haxoxnenue B mpupoe.
Ddu3nUeCKre U XUMHUUECKHUE
CBOMCTBA.

[IpakTuueckas pabora

58.

AMdoTepHbIE CBOMCTBA OKCHIA
Y TUAPOKCH]IA ATTFOMUHHSL.

CaMoolIIeHKa ¢
HCIIOJIE30BAHUEM
«O1IEHOYHOT' O JTUCTAa

59.

Keneso. [Tonoxenune B
IIEPUOIMYECKON CUCTEME
XUMHYECKHUX deMeHTOB /JI. U.
MenpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupoze.
duznyeckre 1 XUMHUUECKHE
CBOMCTBA.

TectupoBanue

60.

Oxcuibl, THIPOKCUIBI U COIIH
xenesa(ll) u sxeneza(Ill).

IIncbMEHHBIN KOHTPOIIb

61.

IIpakTuyeckas pabora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BaxkHelme
METaJUThl B UX COCTMHECHUS

IIpakTryeckas pabora

62.

[IpakTnueckas padora Ne 8.
PacnosznaBanue
HEOPTraHUYECKHUX BEIIECTB C
MOMOIIIbIO KaU€CTBEHHBIX
peaKuuii Ha HOHBI.

[IpakTuueckas pabora




63.

Penrenue 3a1a4 Ha BBIYHCIICHUS
M0 YPaBHCHHUSIM XUMHUYECKIX
peaKIuii, €CIIM OJMH U3
peareHToB J1aH B U30BITKE WU
COJIEPKHUT TIPUMECH; MACCOBOM
JIOJTU BBIXOJ1a IPOAYKTA
peakiuuu

CaMoolIeHKa ¢
HUCIOJIb30BaHUEM
«O11€HOYHOr0 JTUCTaY

64.

Ypok 00001IeHNST 1
CHCTEMAaTH3aIlny 3HaHUH 110
TeMe: MeTaulbl ¥ MX
COCIMHEHHS.

CaMoolIIeHKa ¢
HCIIOJIE30BAHUEM
«O1IEHOYHOT' O JTUCTAa

65.

KonTponbHas pabora no teme:
MerTautbl ¥ BX COSTUHEHHS.

KonTponbhas padora

66.

Bemecrtsa u maTepuansl B
MMOBCEIHEBHOM KH3HU
yesoBeKa. XUMHUS U 310POBBE.
be3zonacHoe ucnoyib30BaHUE
BENIECTB U XUMUYECKUX
peaxkuuii B ObITY.

YceTHBIT onpoc

67.

OCHOBBI 2KOJIOTHYECKOU
IPAMOTHOCTH. XUMUYECKOE
3arpsAA3HEHUE OKpYXKarolen
cpenbl. Posib XxuMuu B pereHnu
HKOJIOTHYECKUX MPOOIIEM.

YceTHBIT onpoc

68.

Hrorosas arrecranus no
XUMUH 32 KypC OCHOBHOM
LIKOJIBI

KonTtponbHas padora




YMK: I'abpuensu O.C. Xumus 8 knacc. YueOHuk 11 oO1ieodpazoatenbHbix opranm3anuii/ O. C. 'abpuensH, N.I'. OctpoymMoB,
C.A. CnankoB — M.: IIpocsemienne, 2019r.




