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HNOSACHUTEJIBHASA 3AIIUCKA

PaGouas nmporpamma mo xumuu Ajsi 00ydaronmxcs 8 kjiacca 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€éTsl M0 XUMUYECKUM YpaBHEHHSIM.

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

Knaccudukanuss Heopranmueckux coenuHenuil. Oxkcunbl. Kimaccudukaius okcuaoB: coieoOpasyroniue (OCHOBHBIE, KHCIOTHBIE,
am¢oTepHble) U HeconeoOpasyromue. HomenknaTypa okcuaoB (MeXIyHapoaHas U TpuBUaibHas). Ousnueckue u XUMHUYECKHE CBOWCTBA
okcuaoB. ITomyyenue okcuos.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: MIETOYM M HEPACTBOPHMBIE OCHOBaHHUS. HomeHKIaTypa OCHOBaHMM (MEXIyHApOAHAs W
TpuBHasibHAs ). DU3NYECKHE U XUMUUECKUE CBOMCTBA ocHOBaHM. [loydeHne ocHOBaHUH.

Kucnotsl. Kiaccuduxanust xkucnor. Homenknatypa KucioT (MexayHapoJHas U TpuBHasbHas). DuU3nueckne 1 XUMHUYECKHUE CBOICTBa
kucnot. P aktuBHoctu metaiminoB 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 3KCIIEPUMEHT: KaUeCTBEHHOE OTpeiesieHNe COAepkKaHusl KUCIOpoa B BO3lyXe; MOJydyeHue, cooupaHue, paco3HaBaHUe U
U3y4EHHUE CBOMCTB KUCIIOPO/1a; HAOII0AeHNE B3aUMO/IEHCTBHS BEIIECTB C KMUCIOPOIOM U YCIOBHS BOZHUKHOBEHUS U MPEKPAILEHUS TOPEHUS
(moxapa); o3HaKoMJIeHHe ¢ 00pa3llaMHi OKCHJIOB U OMMCAaHUE WX CBOMCTB; MOJydeHHE, cOOMpaHue, paclo3HaBaHUE U HM3y4YEHHE CBOMCTB
BoJopoa (ropeHue); B3aummojeicTBue Bojopona ¢ okcuaoM Menu(Il) (Bo3MOXKHO HCMOIB30BaHUE BHUACOMATEPUATIOB); HAOIIOJCHHE
00pa3loB BEMIECTB KOJIMYECTBOM | MOJIb; HCCIIEJOBAaHHE OCOOEHHOCTEH pAacTBOPEHHUsS BEIIECTB C PA3IMYHONH 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 00pa3l0B HEOPraHMUYECKUX BEUIECTB Pa3IMYHBIX KJIAccOB; HAOMIOJCHHE M3MEHEHHUS OKpAaCKH MHJMKATOPOB B PacTBOpax
KHCIIOT W IleJouyeH; u3ydeHue B3aumoaencTBus okcuaa Meau(ll) ¢ pactBopoMm cepHOM KHUCIOTHI, KHCIOT C METalllaMH, pPEaKIHii
HEWTpalIu3alky; TMOJYyYeHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHEHHE 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. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIEC PEaKINH



[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 ITMHHONEPUOAHAS
¢dopmsl [lepuonnueckoit cucrteMsl xumuueckux snemMenToB [I. M. MenaeneeBa. Ilepuoasl u rpynnbsl. PU3HUECKH CMBICT MOPSIAKOBOTO
HOMEpa, HOMEPOB IIEPUOA U IPYIIIBI dJIEMEHTA.

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
nepuoaam. 3HaueHue [lepuoauyeckoro 3axkona u Ilepuonnueckoil CuCTeMbl XUMUYECKUX 3JIEMEHTOB I Pa3BUTHUA HAYKHU U ipakTuku. /1. .
MeHeneeB — y4€HBIN U TPAXKIaHUH.

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

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE peakiuu. [Ipomecchl OKHCIEHHMST W BOCCTaHOBIEHUA. OKUCIUTENH U
BOCCTAHOBHTEIIN.

XUMHYECKUN SKCTIEPUMEHT: U3yueHHe 00pa3IoB BEIIECTB METANIOB U HEMETAIJIOB; B3aUMOJICHCTBUE THAPOKCHA IIUHKA C pAaCTBOPaMH
KHUCJIOT U IIEJIOYEH; TPOBENECHNUE ONBITOB, MIITIOCTPUPYIOLIMX MPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakluid (TOpeHue, peakunu
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-HAYYHOTO IIUKJIA.

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, HYKJIUJ, U30TOIBI, PaJHOAKTUBHOCTh, 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, MUHEpaIbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE UCKOMIAEMbIE, 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(GOPMAIIMOHHOW M YHUTATENLCKOM KyJIbTYpbl, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIHHOW pabOTHl ¢ y4eOHBIMU
TEKCTaMHU, CIPABOYHOM JINTEPATypOM, JOCTYITHBIMUA TEXHUYECKUMH CPEACTBAMHU HH(POPMALITMOHHBIX TEXHOJIOTHIA;

6) mHTEepeca K OOYYECHHIO M TO3HAHHWIO, JFO003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOCKTHOW 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 3JJ0POBBIN 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) umHTepeca K MPAaKTUYECKOMY H3y4CHUIO MPOopecCcHil W TpyAa pPa3IHMYHOTO POJAa, YBOKEHHE K TPYAY H pPe3ylbTaTaM TpPYIOBOM
JESITEIIbBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMUHU, OCO3HAHHOTO BbIOOpA MHAUBUAYATBHOW TPAEKTOPHUH
MPOJOJKEHUST 00pa3oBaHUsl C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN;
yCIIeNIHON MpOo(EeCCHOHANBHOM EATeNbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHMI; TOTOBHOCTh aJalTUPOBATHCA B NMpOodecCHoHaTbHOU
cpene;

DKOJIOTUYECKOTO BOCIIUTAHUS

9) sKONOrMYecKH 1e1eco00pa3HOro OTHOLIEHUSI K MPUPOJIe KaK MCTOYHUKY KU3HM Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUS
LIEHHOCTH 3/0pOBOr0 M 0€30MacHOro obpasza *KHU3HH, OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY M IMCUXUYECKOMY
3I0pPOBbIO, OCO3HAHUS LIEHHOCTH COOJIIOJIEHUs MpaBUi O€30MaCHOrO NMOBEACHUS IMpU pabOTe C BEIIECTBAMU, a TaKXKe B CUTYyalUsX,
YIPOXKAIOLINX 310POBBIO U KU3HU JIFOACH;

10) cmocoGHOCTH MPUMEHATH 3HAHUSA, MT0JIy4aeMble MPU U3YUCHUU XUMHHM, JUISI PELICHHsS 3ajiay, CBA3aHHBIX C OKpPY’KaIOLIeH MpupoIHOi
CpeZoi, MOBBILICHUS YPOBHS SKOJIOTMUYECKOM KyIbTYpPbl, 0CO3HAHUS I100ATBHOTO XapaKTepa 3KOJOTHUECKUX MPOo0JIeM U yTel UX pelIeHus
IIOCPEICTBOM METOJIOB XMMHH;

11) sK00rMYECKOr0o MBILUICHUS], YMEHUSI PYKOBOACTBOBATHCS UM B MIO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMAJIbHOM MpPaKTHKE.
METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMETHBIX pe3yibTaTOB BBIIEISAIOT 3HAUMMBbIE NI (POPMHUPOBAaHUS MUPOBO33pEHUs OOLIEHAY4YHbIE TOHATHUS (3aKOH,
Teopus, MPUHIUI, TUINOTE3a, PaKT, CUCTEMA, IPOLECC, IKCIEPUMEHT U Jp.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMU M3 3THX MPEIMETOB (hOPMUPOBATH MPEACTABICHUE O LEIOCTHONM HayYHON KapTHHE MUpA, U
YHHMBEpCaJIbHbIe Yy4eOHBbIE NeHCTBHS (MTO3HABaTENIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC), KOTOpHIE 00ecreunBarOT (pOpMHpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO YUeOHOU N1eATeIbHOCTH.

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

ba3oBbIMU TOrMYECKUMU AEHUCTBUAMU

1) ymeHHEeM UCIoIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIICHUS P OCBOCHUH 3HAHUMN: pACKPBIBATh CMBICII XUMUYECKUX OHSITHH (BBIICISTh
UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU MOHSATHSIMHM), UCIOIB30BaTh MOHATUS AJS OOBSACHEHUS OTIEIbHBIX
(bakTOB U ABIEHUIT; BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KTacCU(UKAINY XMMUYECKUX BEUIECTB U XMMHUUYECKUX PEaKIMi; yCTAaHABINBATh



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

2) yMEHMEM NPUMEHATH B IPOLIECCE MO3HAHUSA MOHATHS (MPEAMETHBIE U METANPEAMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH,
HCIIOJIb3yEMbIE B XMMHH, IPE0OPa30BbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIENIbHBIEC MPEACTABIECHUS — XUMUYECKUN 3HAK (CUMBOJI
JJIEMEHTa), XUMUYecKast opMysa U ypaBHEHHE XUMHUUYECKON peakluu — IpU pelieHUH y4eOHO-NO3HABATEIbHBIX 33/1a4; C YYETOM 3TUX
MOJIETIBHBIX MPEJCTaBICHUI BBISBIATh U XapAaKTEPU30BaTh CYUIECTBEHHBbIE NMPHU3HAKU M3Y4YaeMbIX OOBEKTOB — XMMHMUYECKHX BEIIECTB U
XUMHYECKUX pEeakUuii; BBIABIATH OOLIME 3aKOHOMEPHOCTH, TIPUUMHHO-CIIEICTBEHHBIE CBSI3U U MPOTUBOPEYMS B M3Y4aeMbIX IMpoOIleccax U
SBJICHUSX; TpeAlaraTb KPUTEPUU JJIS BBIBICHHS 3THX 3aKOHOMEPHOCTEH M MPOTHBOPEUUii; CaMOCTOSTENIbHO BBIOUPATh CIIOCO0 pelIeHus
yueOHOIl 3a1auu (cpaBHUBATh HECKOJIBKO BApUAHTOB PelIeHUs], BBIOMpaTh Harboee NOAXOASIUI ¢ YIETOM CaMOCTOSATENbHO BbIIEICHHBIX
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) npuobpeTeHne onpITa MO MJIAHWPOBAHUIO, OPTaHU3ALIMK U TIPOBEJICHUIO YYEHUYECKUX IKCIIEPUMEHTOB: YMEHUE HAOII0AATh 33 X0/I0M
polecca, CaMOCTOSITENIbHO POTHO3UPOBATH €T0 PE3yNbTaT, (GOPMYJINPOBATH 0O0OIEHHUS U BBIBOABI 10 PE3yIbTaTaM MPOBEIEHHOTO OIBITA,
MCCIIEZIOBAaHUS, COCTABIIATh OTUYET O MPOJICIAHHOM paboTe;

PaGoroii ¢ unpopmanuei

5) ymeHueM BbIOMpaTh, aHAIM3UPOBATH U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3IMYHbIX BUAOB U (GOPM MPEACTABICHHUS, MOTYyHaeMYIO U3
pa3HBIX MCTOYHUKOB (HAYYHO-TIONYJSIpHAs JUTEpaTypa XUMHUYECKOTO COJepXaHMs, CIpaBOYHbIe Iocobusi, pecypcel MHTepHeTa);
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/ad ONPENeJIEHHOTO THIA; NPUOOPETEHHE OIbITa B OO0JIACTH HCIIOJIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, OBJIAJEHHE KYJIbTYpOH aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANIbHYIO (OpMY MpejacTaBiieHUuss MHPOPMAlMU U WUIIOCTPUPOBATH pEIllaeMble 3a/1auyd HECJIOKHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu opMamMu rpaguky U MX KOMOMHAIUSMU;

7) yMEHHMEM HCIIONb30BaTh M aHATU3UPOBATh B Mpollecce y4eOHOM M HCCIIeN0BATEIbCKOW AEATENbHOCTH HMH(POPMAIMIO O BIMSHUU
MPOMBIIIJIEHHOCTH, CEIBCKOTO X03SCTBAa U TPAHCIIOPTa HA COCTOSIHUE OKPY KA MPUPOIHON 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) npuoOpeTeHune onbITa MPE3CHTALNUN PE3YJIbTaTOB BBINOJIHEHUS! XUMUYECKOIO SKCIEpUMEHTa (J1a00paTOPHOIo OmbITa, Ja00paTOpHOU
paboTHI O UCCIIE0BAaHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

10) 3auHTEpECOBaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU I1O3HABATEIBHOM M HCCIEN0BATEIbCKON NEATENBHOCTU NPU PEIICHUU
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.);

YHuBepcallbHBIMU PETYIATUBHBIMU AEHCTBUSIMU

11) ymeHreM caMOCTOSITENIbHO ONPENEATh LU EATEeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTh, KOHTPOJIMPOBATH U MIPU HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESITEIbHOCTh, BBIOMpaTh HambOosee 3(P(EeKTUBHBIE CIOCOOBI pEIIeHHs Y4eOHbIX W TIO3HABaTENbHBIX 3aj1ad,
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, IIPe/jlaraéMble B YCJIOBUH 3aaHUI.

ITPEAMETHBIE PE3VYJIbTATDBI

B cocraBe mpenMeTHBIX pPE3yJIbTaTOB 10 OCBOCHUIO OO0S3aTENBHOTO COJEP’KaHUs, YCTAHOBJIEHHOIO MAHHOH IpUMEpHON pabodeil
MIPOrpaMMOM, BBIAEISIIOT: OCBOEHHBIE O0YYaIOIIUMHUCS HAay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUMN, CIeM(PUIECKUE ISl TPEIMETHOM
o0nactu «XUMHs», BUJIBI IEATEIBHOCTH 110 IOJYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAINH, TPE0OPa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYalUsX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS CIETYIOIINX YMEHUI:

1) packpvieamv cmbici OCHOBHBIX XHMHYECKHX MOHSATHIH: aTOM, MOJIEKYJa, XHMHUYECKHH DIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECH (OHOPOJHAS U HEOJHOPOHAs), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJIIpHAsl Macca, MaccoBas JOJsI XMMHUYECKOTO JJIEMEHTa B COEIMHEHHH, MOJISPHBIM 00BEM, OKCHJ, KUCIOTAa, OCHOBAHUE, COJIb,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHMCIEHHUS, XMMHUYECKas peakuus, Kiaccuukamus peakuuil: peakiuu COEIUHEHUS, peaKIUH
pa3oKEeHUs, peaKuy 3aMEelIeHUs, peaklUuud OOMEeHa, 9K30- U JHIOTEPMUUYECKUE PEaKIMH; TeroBod 3((eKT peakuuu; sapo aroma,
AIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOMTallb, PaJUyC aTOMa, XUMUYECKasi CBs3b, MOJSIPHASI U HETOJIIpHas KOBAJIEHTHAs CBsI3b, HOHHAS
CBsI3b, HOH, KATUOH, aHUOH, PACTBOpP, MaccoBasi 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTPaLIKs) B pacTBOPE;

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

3) ucnonv306amv XUMUYECKYIO CUMBOJIMKY JJIsl COCTABICHUS (POPMYJT BEIIECTB U YPABHEHUI XUMUYCCKUX PEAKIIHN;

4) onpedensimb BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCMHEHUSX; CTCIICHb OKHUCIICHHUS DJICMCHTOB B OMHAPHBIX COCTUHCHUSIX;
MPUHAICKHOCTh BEIIECTB K OIMpeNeIEHHOMY KJaccy COeAMHEHUH mo ¢opmyiaMm; BUI XMMHYECKOW CBSA3HM (KOBAJICHTHAs M WOHHAsA) B
HEOPraHUYECKUX COEIMHEHUSX;



5) packpvisamv cmuica llepuomuueckoro 3akona J[. 1. MeHzerneeBa: NeMOHCTPUPOBaTh MOHUMAaHHE IEPHOIUYECKOIN 3aBUCHMOCTH
CBOWMCTB XMMMUYECKUX 3JEMEHTOB OT UX MojoxeHHs B Ilepuonnmyeckoil cucteme; 3aKOHOB COXPAHEHHUS MAacChl BELIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YU€HUs, 3aKOHAa ABOIaJpo; ONKUCHIBATh U XapaKTepu30BaTh TaOIMuHYyI0 hopmy lleproanueckoii cucTeMsl
XUMHYECKHUX 3JIEMEHTOB: pa3inyaTh NOHIATHS «IJ1aBHas noarpynna (A-rpynna)» u «mnobounas noarpynmna (b-rpynmna)y, maneie u Oonbline
NEPUO/Ibl; COOTHOCUTH 0003HAUEHUsI, KOTOpble UMeroTcs B Tabnuie «llepuonnyeckas cuctema xumuueckux sieMenTos J1. . MenneneeBa»
C YHMCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS ATOMOB XMMHMUYECKHMX 3JIEMEHTOB (COCTaB M 3apsija sApa, OOIIee YHCIO 3JIEKTPOHOB H
pacnpeeneHle Ux Mo ANEKTPOHHBIM CII0SIM);

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

7) xapaxmepuzoeamsv (onucwieams) OONIHE XUMUYCCKAE CBOMCTBA BEIIECTB PA3IMUYHBIX KJIACCOB, IMOATBEPXK/Iasi ONMUCAHUE TIPUMEpPaAMHU
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHYECKUAX PEaKIUi;

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

9) ebiuUCHAMb OTHOCUTEIHHYIO MOJICKYSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 1o (opmyrie
COEJIMHEHUS; MAaCCOBYIO JIOJIO BELIECTBA B pACTBOPE; IPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKILINH;

10) npumenssms OCHOBHBIC ONEpAIlMK MBICIUTEILHON NESATEIBPHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEeMaTH3AaluIo,
KJ1acCU(UKALHIO, BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBA3EH — ISl U3yUEHUsl CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHil; ECTECTBEHHO-
Hay4yHbI€ METObl TO3HAHUS — HAO0JII0/IEHNE, U3MEPEHUE, MOJIEIMPOBAaHUE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIH);

11) credosams ipaBUIaM TOJB30BaHUS XMMHUYECKOH IMMOCYIOH M J1aOOpaTOPHBIM OOOpYAOBaHHMEM, a TaKXKe NpaBHIIaM OOpaIIeHUs
C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUHSMH IO BBINOJHEHHUIO J1a0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOA U KHUCIOPOAa), MPUTOTOBJIECHUIO PACTBOPOB C OIpeIeIEHHON MaccOBOM JJ0Jiel pacTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATh M MPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH M KHCIOT C MOMOIIBI0 MHAWKATOPOB
(maxkmyc, eHonpTanenH, METUIOPAHK H JIp.).

TEMATHUYECKOE INTAHUPOBAHMUE, 8 knacc

Ne KonungecTBo yacos OnextponHble (U pPOBbIe) 00pa30BaATEIBHBIE PECYPCHI
n/n




Haunmenosanue
pa3aenoB U TEM
MIPOTPAMMBI

BCCT'

KOHTPOJIHHBI
€ paboThI

NPaKTUYCCKH
¢ paboThI

Paznen 1. IlepBoHavaibHBIE XUMUYECKUE TOHATUSA

1.1 | Xumust — BakHas | 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN yueOHUK
00nacTh "Xumus.8 xiacc"
€CTECTBO3HAHHS U https://content.edsoo.ru/lab/ - MuTepakTHBHBIC BUPTYabHBIC
MPAKTUIECKOM nabopaTopHbIe U IPAKTUUYECKUE pabOThHI
JEATEITBHOCTH https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
YeJI0BeKa t=5 -Xumus (3aHUMATENbHbIE OIBITHI, JIEKTPOHHBIE MIIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnaako 3HaHHIA.
Mxoma". Xumus, 8 knace
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbBIN y4eOHUK
Y XUMHYECKHE "Xumus.8 knacc"
peaknuu https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYyabHBIC
nabopaTopHbIe U IPAKTUIECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumust (3aHUMATEIbHBIC OMBITHI, JICKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
[Ixoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
Uroro mo pazgeny 20

Pa3nen 2. Baxknelnme npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB




2.1 | Bo3oyx. https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK

Kucnopos. "Xumusa.8 kiacc"

[NonsiTre 06 https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYabHBIC

OKCHJaxX nabopaTopHbIE U IPAKTUUECKUE PabOThI
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 — oOpa3oBaTelIbHBIN HHTEPHET-PECYpPC

2.2 | Bomopog. https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN yueOHUK

[TonsiTue 0 "Xumus.8 knacc"

KUCIIOTaX U COJIAX https://content.edsoo.ru/lab/ - MuTepakTHBHBIC BUPTYabHBIC
nabopaTopHbIe U IPAKTUUYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumust (3aHUMATEIbHBIC OMBITHI, JIICKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHI.
Ixona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

2.3 | KonuuecTBeHHBIC https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHbBIN y4eOHUK

OTHOIIEHUS B "Xumus.8 knacc"

XUMUHU https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYallbHBIC

n1a00paTOpHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumus (3aHI/IMaT€J'H)HBIe OIIBITHI, 3JICKTPOHHBIC TIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
[Ikoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYPC




2.4

Bopa. PacTBopsl.
ITousiTre 06
OCHOBAHUSIX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYaIIbHBIC
71a00paTopHBIE M MPAKTUIECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumus (3aHUMAaTEIBHBIC OTBITHI, YJIEKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OOnako 3HaHUH.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEeIUHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN yueOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - MuTepakTHBHBIC BUPTYabHBIC
n1abopaToOpHBIC U MTPAKTHYECKHE PaOOThI
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 3HaHHIA.
Ixona". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

Hroro no pazneny
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Pasznen 3. Ilepuonnueckuit 3axoH u Ileproanueckas cuctema xumnueckux aneMeHToB /. . Menneneesa.
CtpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU




3.1 | [leproamueckuii 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBII yueOHUK
3aKOH U "Xumus.8 knacc"
[Mepuoamueckast https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYabHBIC
cucrema 1a00paTOPHBIE U MMPAKTUIECKHE PAOOTHI
XHUMHAYECKUX https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
AIIEMEHTOB t=5 -Xumus (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TIIAKATHI U TECTHI)
. U. Menpeneena. https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HAHUA.
Crtpoenue atoma [Ixona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTeIbHBIN HHTEPHET-PECYpPC
3.2 | Xumuueckas CBA3b. | 8 https://media.prosv.ru/content/item/reader/7896/ -31eKTpOHHBIN y4eOHHK
OkucnuTenpHo- "Xumus.8 knacc"
BOCCTaHOBHUTEIHHBI https://content.edsoo.ru/lab/ - MuTepakTHBHBIC BUPTYyabHBIC
€ peakiuu nabopaTopHbIe U IPAKTUUYECKUE PabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumust (3aHUMATEIIbHBIE OMBITHI, JJIICKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHIA.
Ixona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
Uroro no pazgeny: 15
OBILIEE 68
KOJIMYECTBO
YACOB IO

I[TPOTPAMME




[ToypouyHoe miiaHupoBaHue, § Kjiacc

No Tema ypoka KonnuecTBo yacon JlaTta rutas. | Bugsl, Gopmbl KOHTpOIIS
n/n 3Y4ECHUSI
Bcero | Koutponsheie | IIpaktuyeckue
paboThI paboThI
68 5 6

1. | IIpenmer xumuu. Poias Xxumuu B 1 0 0 VYcTHbI onpoc
JKU3HU YEITIOBEKA.

2. | Xumwus B cucreme HayK. MeToibl 1 0 0 VYeTHbli onpoc
MO3HAHUS B XUMUHU.

3. | Ipaktuyeckas padora Ne 1. 1 0 1 [TpakTnueckas padbora
«3HAKOMCTBO C TIPaBUIIAMHU
0€30MacHOCTH U IpUEMaMHU
paboThl B XUMHUECKOM
naboparopuu. [TpaBuna paboTsl
B J1a00paTOpUU U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM.

4. | Tena u BemectBa. duznueckue 1 0 0 CamoorneHka ¢
CBOICTBA BEIIECTB. ArperaTHoe HCIOJIL30BAaHUEM
COCTOSIHUE BEIECTB. «OILIEHOYHOTO JIUCTa»

5. | UucThle BemecTBa U CMECH. 1 0 0 VYcTHbIl onpoc

CriocoOwI pa3iesieHust cMecei.




[TpakTrueckas padota Ne 2.
«Paznenenue cmeceld. Ouncrka
3arpsA3HEHHON MOBapEeHHON
COJINY.

[TpakTuueckas pabot

7. | Atomsl u Mosekyisl. [Ipocteie u CamoolieHKa ¢
CJIOKHBIE BelIecTBa. ATOMHO- HCIIOJIb30BaHUEM
MOJIEKYJIIPHOE YUEHUE. «OLIEHOYHOTO JINCTaY

8. XHUMHUYECKHE DIIEMEHTEI. 3HAKU XUMHUYeCKHI
(CHMBOJIBI) XHMHUYECKUX JTUKTaHT
3JIEMEHTOB.

9. | 3aKoH IIOCTOSIHCTBA COCTaBa CaMooleHKka ¢
BelecTB. XUMU4eckas popmyiia. HCIIOJIb30BaHUEM
BanenTHOCTE aTOMOB «OLIeHOYHOTO JINCTA)
XAMHYECKHUX DJICMEHTOB.

10. | CocraBieHrEe XMMUYECKHX CaMooreHka ¢
dbopMyI 110 BaIEHTHOCTH. HCIIOJIb30BaHHEM
HaxoxneHue BaleHTHOCTH «OLIeHOYHOTO JINCTA)
XHMHYECKHUX 3JICMEHTOB 10
dbopmyre.

11. | OTHOCHUTENBHAS aTOMHAS Macca. [TrcbMeHHBIN KOHTPOJTh
OTtHocUTeIbHAS] MOJIEKYTISIPHAS
Macca. Pernrenne 3ajga4d Ha
BBIYUCJICHHE OTHOCHTEIIBHOM
MOJICKYJIIPHON MacChl BEIIECCTB.

12. | MaccoBast 1ot XUMHYECKOrO CamMool1ieHKa ¢

9JICMCHTa B COCIMHCHHUU.

HUCIIOJJB30BaHHEM




«OILIEHOYHOTO JINCTAaY

13. | Pemenue 3amay Ha BEIYKCIIEHHE [TucbMEeHHBI KOHTPOJIb
MacCOBOM JOJHN XUMHYECKOTO
ajeMeHTa 1o popMmyiie
COEIUHEHMUS.

14. | ®dusnueckre 1 XUMUYECKHE YcTHBIM onpoc
SIBJICHHS. XUMUYCCKasl PEaKIIHsl.

15. | [Ipu3Haku u ycnoBHs CaMooIIeHKa ¢
MPOTEKAHUS XUMHUYECKUX HCITIOJIb30BAHUEM
peaKIuii. «OLEHOYHOTI0 JINCTaY

16. | 3akoH coxpaHEHHUsI MacCHI VYerHbll onpoc
Bemects. M.B. JlJomoHOCOB —

Y4EHBIA-DHIUKIIONEUCT.
17. | Xumuueckue ypaBHEHHUS. CamoolieHKka ¢
HCITOJIb30BaHUEM
«O11€HOYHOr0 JTUCTAa

18. | Turmbl XUMHYECKUX peaKIuit Camoonenka ¢
(coenMHEHUs, PA3I0KECHUS, HCIIOJIL30BaHUEM
3aMeIeHus, OOMeHa). «O11eHOYHOTr 0 JINCTay

19. | O6001meHME U CHCTEMATH3AINN CamMool11eHKa ¢

3HAHUH 110 TEME
«lTepBoHauYanbHBIE XUMUYECKHE
OHSTH.

HCII0JIb30BaHUEM
«OLIEHOYHOT0 JIUCTAa»




20.

Kontponbnas padora Nel mo
teme «llepBoHavyanbHbIE
XUMUYECKUE MTOHATUS.

KounTponbnas pabota

21.

Bo3ayx — cMmech razos. CoctaB
BO3/lyXa. 3arps3HeHuE BO3/1yXa,
CIIOCOOBI €T0 TPEIOTBPAICHUS.

VYcrHblii onpoc

22,

TennoBoii 3 PeKT XUMMUIECKOI
peaKIuu, TIOHSATHE O
TEPMOXHUMHUYECKOM YPaBHCHHH,
9K30- ¥ SHIOTEPMHUSCKUAX
peakuusx. Tormmgo.

YcTHbIM onpoc

23.

Kucnopon — xumuueckuit
3JIEMEHT U MPOCTOE BEILIECTBO.
O30H. HaxoxeHue kuciopoja B
npupoje, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA.

CaMooI1IeHKa ¢
HCII0Ib30BaHUEM
«O11eHOYHOTr O JINCTaY

24,

CrniocoOblI nostydeHus K1caopo/ia
B JIa0OpaTOpUU U
POMBIIIICHHOCTH. [IpumMenenne
kucinopoaa. [lonstue 06
OKCHAX.

[TrcbMEHHBIN KOHTPOJIh

25.

[TpakTiueckast paborta Ne 3.
«[Tomyuenue u cobupanue
KHCIIOpO/1a, U3yYEHHUE €T
CBOMCTB.

[TpakTnueckas pabora

26.

Bonopoa — xumnueckuii
3JIEMEHT U MPOCTOE BEIIECTBO.

[TpakTuyeckas pabora




Haxoxnenue B npupoe,
CIIOCOOBI MOJTYYEHHUS.

27. | duzndeckue U XUMUYECKUE CamoolieHKa ¢
CBOIICTBa, IPUMEHEHHE UCIIOJIb30BaHUEM
BOJIOpOAA. «OLEHOYHOT 0 JINCTa»

28. | [Ipaktuyeckas pabora Ne 4. [TpakTnueckas pabora
«[lonyyenue u cobupanue
BOJI0OPOJia, U3YUEHHE €r0
CBOWCTBY.

29. | IloHsATHE O KHCTIOTAX U COJISX. YcTHbIM onpoc

30. | Ypox 0600menus u CamoorieHka ¢
cUCTEMaTU3alluy 3HaHU! HCII0JIb30BaHUEM

«OLEeHOYHOT 0 JINCTa

31. | KonrpomsHas pabora Ne2 mo KonTponbnas padbota
TeMe: "BaxkHelme coefuHEHNS
HEOPraHMYECKUX BEILECTB:

KHCII0pOJI, Boxopox”

32. | KonmnyectBo BemiectBa. Moib. YcTHbIi onpoc
MounsipHas macca.

33. | 3akon ABoraapo. MospHBIi CamoorieHka ¢

00BEM ra3osB.

HCII0JIb30BaHUEM
«OLIEHOYHOT0 JIUCTAa»




34.

Penienne 3a1a4 Ha B3aMMOCBSI3b
KOJINUECTBA BelleCTBa, 00bEMa U
Macchl Ta30B. Pacyérsl 1o
XUMHUYCCKUM ypaBHCHI/ISIM.

CaMooIIeHKa ¢
UCIOJIL30BAaHUEM
«O11eHOYHOTr 0 JINCTay

35.

PacyéTel M0 XUMUYECKUM
ypaBHeHusM. [Ipumenenue
3aK0Ha ABOTraJpo.

[TrcbMEHHBIN KOHTPOJIb

36.

du3nyeckre CBOMCTBA BOBL.
XHUMHUYECKHE CBOMCTBA BOJIBI.
OcnoBanust. KpyroBopoT BojibI B
pupoe.

VYerHbli onpoc

37.

Bopa kak pactBopuTeNb.
PactBopsl. Hackiienneie u
HEHACBIIIEHHbIE PacTBOPbI. Poib
pacTBOPOB B MPUPOJIC U B
JKU3HHU YeJIOBEKa

CaMooI1IeHKa ¢
HCII0Ib30BaHUEM
«O11eHOYHOI O JTUCTa»

38.

MaccoBas 1ons BelecTsa B
pactBope. Brruucnenus c
HUCITOJIB30BAHUEM ITOHSTUS
«MaccoBas J0Js BelecTBa B
pacTBope».

[TrcbMEHHBIN KOHTPOJIh

39.

[TpakTiueckast pabora Ne 5
«IIpuroToBiieHHE PACTBOPOB C
onpeAeIEHHON KOHIIEHTpaue».

[TpakTnueckas pabora

40.

O000111eHNEe U CUCTEMATU3ALIS
3HAHUH 110 TEMaM:
"KonmuecTBEHHBIC OTHOIIICHHUS
no xumuu. Boga. Pacteopsr”

CaMooIieHKa ¢
HCII0JIb30BaHUEM
«OLIEHOYHOT0 JIUCTAa»




41.

Kontponbnas padora Ne3 mo
temaMm: "KonuyecTBeHHbIE
OTHONIEHHUS 10 XuMuu. Bona.
PactBops!"

KonTponbnas pabota

42. | Knaccudukanus VYeTHbli onpoc
HEOPraHMYeCKUX COCTUHEHUH.

43. | Okcuppl: cocTas, [TucbMeHHBINH KOHTPOJIb
KJaccu(uKaius, HOMEHKIIATypa.
[TonydyeHue u XuMHUYECKHE
CBOMCTBAa OKCHJIOB

44. | OcHoBanwusi. Kiaccuduxanms CamoolieHKa ¢
OCHOBaHHUU: IENOUU U UCIOJIb30BaHUEM
HEPaCTBOPUMBIE OCHOBAHWSL. «O1EHOYHOTO JTUCTA»
Homenkitatypa 0OCHOBaHUI.

45. | OcHoBaHus: (pU3NUECKHE U TecTtupoBanue
XMMUYECKHE CBOUCTBA, CIIOCOOBI
TIOJTyYEHUS

46. | Kucnotsl: cocras, CaMooreHka ¢
KJaccu(uKalus, HOMEHKIATypa, UCIOJIb30BaHUEM
¢du3nveckne CBOMCTBA «OLIEHOYHOT O JINCTa»

47. | Kucnorel: XuMU4ecKue Camoonenka ¢
CBOWCTBA, CITOCOOBI MOJTyUEHHUS. UCTIOJIb30BaHUEM
Psi akTHBHOCTH MeTaloB «OLIEHOYHOTO JINCTa»

48. | Conu (cpeaHue): HOMEHKIIATYPA, [TucbMEeHHBIM KOHTPOJTH

CHOCOOBI MOJTYYEeHHUS,
B3auUMOJICUCTBHUE COJIEH C




MCETalJlIaMH, KMCJIOTaMU,
mejao4aMu U COJIAMUA

49. | 'enernueckas CBsI3b MEXKIY CamoolieHKa ¢
KJIacCaMH HEOPraHWYECKUX UCIOJIb30BaHUEM
COCIMHEHU. «OLIEHOYHOT 0 JINCTa»

50. | IIpaktuyeckas pabora Ne 6. [TpakTuyeckas pabora
Pemenue sxkcneprMeHTaIbHbBIX
3aza4 1no teme «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
COCTMHEHUIN»

51. | Beluucienus no ypaBHEHUSIM IInceMeHHBIN KOHTPOJIb
XUMHUYECKON peaKkuu

52. | Ypox 06006menus u CamoorieHka ¢
cucTeMaTH3anus o Teme: UCTOJIb30BaHUEM
"Bakneimume npencTaBuTeNu «OLIEHOYHOT O JINCTa»
HEOpPraHUYECKUX BEIECTB"

53. | KonrpomasHas padota Ne4 o KonrtponsHas pabora
teMme "Baxneiue
IpeICTaBUTENIN HEOPraHUYECKUX
BeIIECTB"

54. | IlepBble MONBITKU YcTHBII onpoc

KJIacCU(UKAUN XUMHYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX 2JIEMEHTOB. DJIEMEHTHI,
KOTOpbIe 00pa3yroT amdoTepHbIe
OKCHUJBI U TUAPOKCUBI.




55.

[lepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYEeCKUX deMeHToB /.M.
Menneneesa. lleproasl, rpymnisl,
noArpyibl. U3NYECKUN CMBICT
HOMEPOB MEPUOa UTPYIIIIHI

VYcrHblit onpoc

56. | Crpoenue atromoB. CocTaB CamoolieHKa ¢
aTOMHBIX a1ep. M30Tomnsl. UCIIOJIb30BaHUEM
DJEeKTPOHBI. «O1EHOYHOTO JTUCTA»

57. | CTpoeHue 31eKTPOHHBIX VYerHbli onpoc
0005109eK aTOMOB TIepBhIX 20
XUMHYECKHX 3JIEMEHTOB
HNEePUOJINYECKOI CHCTEMBI
. . MenneneeBa

58. | XapakrepucTika XUMHYECKOTO CamoolieHKa ¢
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B UCTOJIb30BaHUEM
Ilepnonnueckoit cucreme /1. U. «OLIEHOYHOT O JINCTa»
Menpneneesa.

59. | 3akoHOMEpHOCTH N3MEHEHHS CamoolieHKa ¢
paauyca aToOMOB XMMHUYECKUX UCIOJIb30BaHUEM
DIIEMEHTOB, METAIUTMYECKUX U «O1EHOYHOTO JTUCTAY»
HEMETAJNTNYECKUX CBOMCTB MO
TpyIIaM | MePUoiam.

60. |3nauenne [lepuoamaeckoro Y CTHBIH ompoc

3akoHa u I[lepunonunueckon
CHUCTEMBI XUMHYECKUX
JJIEMEHTOB JJI Pa3BUTHUS HAYKU




u npaktuku. /1. 1. Menneneen
— YYEHBIN U IPakIaHMH.

61. | Xummueckas CBA3b. CamooreHKa ¢
KoBasienTHas (nonsipHas u UCIOJIb30BaHUEM
HETOJISIPHAST) CBSI3b. «O1I€HOYHOTO JUCTa
DIEeKTPOOTPULIATETBHOCTD
XUMHYECKHX DJIEMEHTOB.

62. | MoHnas Xumu4eckasi CBSI3b. [TuceMeHHBINH KOHTPOJIb

63. | CTreneHb OKHCIICHUS. YcTHBII onpoc

64. | OkucaUTEIBLHO- CaMooIIeHKa C
BOCCTaHOBUTEIIbHBIC PEAKIINH. UCTIOJIb30BaHUEM

«O1EHOYHOT O JTUCTA»

65. | IIpomecchl okuCIEHUS U CamoorieHka ¢
BOoccTaHOBJIeHUSA. OKUCIUTENN H UCTIOJIb30BaHUEM
BOCCTaHOBUTEIIH. «O1EHOYHOT O JTUCTA»

66. | CocraBneHue ypaBHEeHUI IIncbMEHHBINM KOHTPOJIb
OKHCITUTEITHHO-

BOCCTaHOBUTEINIbHBIX PEaKINi U
CXEM JIEKTPOHHOTO0 OanaHca.
67. | Ypox 0600meHus u CamoorieHKa ¢

CHCTeMaTHU3alluy 3HaHUH.

HCII0JIb30BaHUEM
«OLIEHOYHOT0 JIUCTAa»




68. | [IpomexxyTouHas aTTecTamus 3a 1 1 0 KontposbHas padota
Kypc XUMHH § Kiacca.

ITOACHUTEJIBHAA 3AITMCKA

PaGouas nmporpamma nmo xumuu ajsi odydaronmxces 9 kimacca coctaBieHa Ha OCHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOSHUS OCHOBHOM
00pa30BaTebHOI MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUsl, MPEACTaBICHHBIX B PenepalbHOM IroCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaH/JapTe OCHOBHOI'O 00IIero o0pa3zoBaHus, ¢ Y4ETOM pacnpeleEHHBIX MO KjaccaM MpOoBepsSEeMbIX TPeOOBaHUM K pe3ybTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus U AJIIEMEHTOB COJIep KaHMsl, IPEACTABICHHBIX B Y HUBEPCAIbHOM
Koau(dukarope Mo XMMuM, a Takxke Ha ocHoBe [IpumMepHOl mporpaMmbl BOCIIUTAHUS O0YUYAIONIMXCS MPU MOJYyYEHHUH OCHOBHOTO OOIIETro
oOpa3zoBanusi U ¢ yuétom KoHnenuuu mnpenojaBaHus yuyeOHOTO MpeameTa «XuMHs» B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoii
denepanun, pealu3yroUMX OCHOBHBIE oOuieoOpa3oBaTenbHble Mporpammbl (yTB. Pemenuem Komnernn Munnpocsenienus Poccun,
npotokoi ot 03.12.2019 N I1K-4BH).

XuMUS KaK 2JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK PAcIpOCTpaHmIa CBOE BIUSHUE Ha BCe 00JIACTH YETIOBEUECKOTO CYIIECTBOBAHMS, 33/1a71a
HOBOE BUJICHUE MUPA, CTala HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIIOBUEM KU3HH OOIIECTBA: 3HAHUE XUMUU
CILY’)KHT OCHOBOW Ui (POPMHUpPOBAaHMS MHUPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHUNH O MAaTepUAIbHOM EIUMHCTBE MHPA; BAKHYIO POJIb
UrparoT (hopMUpyeMbIe XUMHUEH MPECTaBICHHUS O B3aUMOIPEBPAILIEHUSX SHEPTUU U 00 HBOJIOLIMHU BEUIECTB B IPUPO/IC; COBPEMEHHAS XUMHUS
HalpaBJIeHa Ha pelIeHUE IJIOOATbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YeJIOBEYECTBA — CBHIPHEBOM, HHEPreTUYECKOW, MUILEBON U
HKOJIOTMUYECKON 6e30MacHOCTH, MPoOIIeM 3IpaBOOXPaHEHUS.

B ycnoBusix BozpacTaromero 3HaueHusl XMMUU B )KU3HU 00IIECTBA CYIIECTBEHHO IMMOBBICUIIACH POJIb XMMUYECKOT0 00pa3oBanus. B mmane
COILIMATTU3AINN OHO SIBIIICTCS OJIHUM U3 YCIOBHH (POPMUPOBAHUS UHTEIUICKTA IMYHOCTH U TAPMOHHYHOTO €€ pa3BUTHSI.



CoBpeMeHHOMY UeJIOBEKY XMMHUYECKHE 3HaHUS HEOOXOIUMBI Uil NpUOOpEeTeHns: OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIOLIETO YBEPEHHO
TPYAMUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBATh B MHOI00Opa3HOM KU3HU 00ILECTBA, sl OCO3HAHUS BaXKHOCTH Pa3yMHOI'0 OTHOLICHMS
K CBOEMY 3JI0POBBIO U 3[JOPOBBIO IPYIHX, K OKpYKaIOIIeH MPUPOJHON cpelie, 1 TpaMOTHOTO IMOBEEHUS MTPU UCIIOJIb30BAaHUM Pa3IMYHBIX
MaTepHAIOB U XUMUYECKUX BEIIECTB B IOBCEITHEBHOM KM3HU.

Xummnueckoe o0pa3oBaHHWE B OCHOBHOHM IHIKOJE SIBJseTcs 0a30BbIM 10 OTHOILEHHUIO K cHCTeME OOLIero XMMUYECKOro 0Opa3oBaHMS.
[ToaTOMY Ha COOTBETCTBYIOLIEM EMY YPOBHE OHO PEAIU3YET MPUCYIIHE 00IIEMY XUMUYECKOMY 00pa30BaHMIO KIIFOUEBbIE IEHHOCTH, KOTOPbIE
OTpaXXaloT TOCYAapCTBEHHbIE, OOIECTBEHHbIE W HWHAMBHAYyaJlbHbIE MOTPEOHOCTH. DTHUM OINpEAENAeTCs CYIIHOCTh OOIIeH cTpaTeruu
00y4yeHHMsI, BOCIIUTAHUS U PAa3BUTUS O0YUAIOUINXCS CPEACTBAMU YUYE€OHOT 0 peaMeTa « XUMUSD».

Kypc xumMuy OCHOBHOM HIKOJIBI OPUEHTHPOBAH HAa OCBOCHHE OOYYarOIIMMUCS OCHOB HEOPraHMYECKOM XMMHMU U HEKOTOPBIX NOHATUH U
CBEJICHUM 00 OTJIETBHBIX 00BEKTAX OPTaHUYECKON XUMHUH.

CrpykTypa coaepxaHus npeamera chopMHUpOBaHA HA OCHOBE CHCTEMHOTO MOAXO0Aa K ero m3ydeHuto. ColepikaHue CKIIAIbIBACTCS U3
CHCTEMBI TOHATUH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMbI NOHATUH O XMMHYECKOW peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO MPUHIIMITY [TOCIEIOBATEIHHOIO Pa3BUTUS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS: aTOMHO-
MOJIEKYJISIDHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HaHUsA, ypoBHs [lepnonnueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA
XMMHHU, YUEHUS O CTPOCHMM aToMa M XMMHUYECKOW CBsI3M, MPEJACTABICHUN 00 3JIEKTPOJMTUYECKON IMCCOIMAINK BEIIECTB B pacTBOpax.
Teopernyeckue 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS ITOCIIEIOBATEIHHO
OT OHOTO YPOBHS K JIPYyrOMY, BBIMIOJIHAS (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYyYEHUS! U3y4aeMbIX BEIIECTB.

Taxast opranuzanus cojiep>kaHusi Kypca criocoOCTBYeT NPeACTaBICHHIO XUMHUUECKOI COCTABISIONIeH HaydYHON KapTUHBI MUPA B JIOTHKE €€
cUCTeMHOU npuposl. Tem cambiM obecrieunBaeTcsi BO3MOKHOCTh (POPMUPOBaHUS y 00yUaAOIIUXCSI HEHHOCTHOTO OTHOILLEHUSI K HAYYHOMY
3HAHMIO U METOJaM MOo3HaHMs B Hayke. Ha nzydyenue xumuu B 9 kitacce oTBouTcs 68 yacoB (2 yaca B HE/IEIIO)

Conep:xanme yuyeoHoi neareabHocTu, 9 KIIACC
BemecTBo H XUMHYECKas peaKkuus
[lepuoanueckuii 3akon. [lepuonnueckas cucrtema xumuueckux sneMeHtoB JI. V1. MenzaeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOMIOB, Kalus, KadblUs U UX COCIUHEHUN B COOTBETCTBHUM C MOJIOKEHUEM
3JIEMEHTOB B [leprondeckon CUCTEME U CTPOEHUEM X aTOMOB.
CtpoeHue BelIeCcTBAa: BUIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCHMOCTb CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOM PEIIETKU U BUJIa XUMUYECKOU CBSI3H.



Knaccudukanus v HOMEHKIAaTypa HEOPraHMYECKMX BeLIeCTB (MEXIyHapoJHas W TpUBHAIbHAs). XUMHUYECKHE CBOMICTBA BEIIECTB,
OTHOCSIIMXCSA K pa3IM4YHbIM KJIacCaM HEOPraHMYECKUX COEIMHEHNN, TEHETUUECKasl CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccugukanust XuMHUYECKHX peaKklUi 10 pa3IuyHbIM IPU3HaKaM (110 YUCITY U COCTAaBY YYaCTBYIOLIUX B PEAKLIMHU BEILIECTB, I10 TEIIOBOMY
3bdexTy, M0 HM3MEHEHHIO CTEIEHEW OKHUCICHUS XUMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO Yy4YacTUIO Karajau3aTopa). JK30- U
SHAOTEPMHUYECKHE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe 0 ckopocTH XuMHUYeckoi peakuuu. [lonsTue 06 06paTUMbBIX U HEOOPATUMBIX XUMHUECKHUX peakiusaxX. [IoHsATHE O TOMOT€HHBIX U
reTepOoreHHbIX peakuusax. [lonarue o xumMuueckoM paBHOBecHH. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON PEAKIMH U MOJOXKEHUE
XUMHYECKOTO PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEaKIUHU, 3JIEKTPOHHBIM OallaHC OKHMCIUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. CocraBiieHue
YPaBHEHHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUi C UCIOJIb30BAHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopus >IEKTPOIUTUIECKON JUCCOLMALNNA. DJIEKTPOJIUTH U HEINEKTPOIUTHI. KaTHOHBI, aHHOHBI. MeXaHu3M ITHCCOLMALMMN BELIECTB C
pa3IMYHBIMU BUIaMU XUMUYecKkoi cBsi3u. CreneHb qucconuanyy. CuiabHbIe U c1a0ble AIEKTPOIUTHI.

Peakuyu moHHoro oOMeHa. YcIoBHUS NMPOTEKaHUS peakldid MOHHOTO OOMEHa, MOJIHbIE U COKpAUIEHHbIE NOHHBIE YPaBHEHMS pEaKlui.
CBolicTBa KUCIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTaBIECHUN 00 3IEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakliud Ha HOHBI.
[TonsiTvie 0 TUAPOU3E COTEN.

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIJIEHME C MOJEISMHM KPUCTAIUIMYECKMX PEIIETOK HEOPraHWYECKUX BEIIECTB — METaUIOB U
HeMeTaoB (rpaduTa U anMasa), CIOXKHBIX BELIECTB (XJIOpHJIa HATPHUA); UCCIIETOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUu OT
BO3JICHCTBUS PA3IMUHBIX (DAKTOPOB; HCCIEA0BaHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MPOIlecca JUCCOLUALNU KUCIIOT, IeJI0Uel U
coJiell (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); IIPOBEICHUE OIBITOB, MIUTFOCTPUPYIOIIMX MPU3HAKU MTPOTEKAHMS PEAKIUI HOHHOTO
oOMeHa (oOpa3oBaHHME OCajJKa, BBIJCICHHE Ta3a, 0Opa3oBaHME BOJbI); OINbBITOB, WJUIIOCTPUPYIOMIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTaHOBMTEJNIbHBIX pPEaKIUil (rOpeHHe, peakiuu pa3joKEHUs, COCTUHEHHS); pacro3HaBaHWE HEOPraHWYECKUX BEIECTB C MOMOIIbIO
KaueCTBEHHBIX PEAKLMI HAa MOHBI; PELIEHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

Hemertaunbl u uX coequHeHUs

OO6mas xapaktepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIe cTeneHW okucieHus. CTpoeHue U (u3HuecKue
CBOICTBa MPOCTHIX BEIIECTB — TaJOreHOB. XMMUYECKHUE CBOMCTBA Ha MpuMepe Xjopa (B3auMOJEWCTBHE C MeTallJlaMu, HeMeTalllaMH,
niesioyamu). Xsoposogopoa. ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpUMEHEHHe. JlelicTBUe XJiopa U XJIOpPOBOAOPOIa Ha
OpraHusM yenoBeka. Basknelme X10puabl U UX HaX0XKIACHUE B IPUPOIE.

O61mas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u ¢usmueckue CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOJU(PHUKAIUU KUCIOPOAAa U CEpHI.
Xumuueckue cBoicTBa cepbl. CepoBOIOpO, CTPOCHHE, (PU3HUECKUE U XUMHUYECKUE CBOMCTBA. OKCHUIBI Cephl KaK MPECTABUTEIN KUCIOTHBIX
okcugoB. CepHasg KuCIIOTa, (QU3MUECKHE M XHUMHUYECKHE CBOMCTBa (0OIIME Kak IpeICTaBUTENs Kiacca KUCIOT U crenupuyeckue).



XUMUYECKUE peaklinu, JeKallue B OCHOBE MIPOMBIIIJIEHHOTO crioco0a NmoiydyeHus: cepHoit KucioTel. [Ipumenenue. Coiau cepHON KUCIOTHI,
KauecTBEHHAas peakuus Ha cyibdaT-uoH. HaxoxaeHnue cepbl U €€ coeIMHEHUN B MPUPOJIe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOUIeH cpeibl
COEJIMHEHUSIMU CEPBI (KUCIOTHBIE TOK/IU, 3arpPA3HEHUE BO3AYyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLIEHUS.

OO01mas xapaktepructuka 31eMeHToB VA-rpynibl. OCOOEHHOCTU CTPOEHUSI AaTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS.

A30T, pacpocTpaHeHHe B pupojae, Gu3nueckue u XuMudeckue cBoiictBa. KpyroBopor azora B mpupojae. AMMuak, ero puandeckue u
XUMHYECKHE CBOMCTBA, OJyyeHue U npumeHenue. Coiim aMMOHUS, X QU3NYECKHUE U XUMUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas
peakuus Ha MOHbI aMMOHHUS. A30THasl KUCJIOTa, €€ MoiaydeHue, (pUu3ndeckue 1 XuMU4YecKue CBOMCTBa (00IIMe KaK MpeACcTaBUTeNs Kiacca
KHUCTIOT U criennduueckue). Micronb30BaHre HUTPATOB U COJIEH aMMOHHUS B KAUeCTBE MHUHEPATIBHBIX yI0OpeHn. XUMUYECKOe 3arps3HeH e
OKpYKaromiei cpeibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE TOK]IU, 3arpsi3HEHUE BO3/yXa, IOYBBI U BOAOEMOB).

®dochop, amtorponHeie Moaudukauuu ¢ocdopa, puznyeckue U xummuueckue cpoictBa. Oxcuna dochopa(V) u pochopnas xucnora,
(dbu3uYecKrue U XUMHUYECKUE CBOMCTBA, nmonyueHue. Mcnonp3oBanue hocdaroB B kKauecTBE MUHEPAIBHBIX yI0OPEHUH.

OOmras xapakrepucTuka 31eMeHToB [VA-rpymnmnbsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKHUCIICHHUS.

VYrnepos, amioTponHble MoaupUKaIMKY, pacCIpOCTPaHEHHE B pHUpoe, (pU3NUecKre U XUMUYecKhe cBoicTBa. AncopOuus. Kpyrosopot
yraepoga B npuponae. Okcuabl yriepojaa, X (U3NYECKHe M XMUMHYECKHE CBOMCTBA, JEHCTBUE HA KUBBIE OPraHU3MBI, MOJyYEHUE
U IpUMEHEHHEe. OKOJIOTUYECKHe Mpo0JieMbl, CBA3aHHble ¢ okcujaoMm yriaepona(IV); rumore3a 1100agbHOrO MOTEIUIEHUS KIMMATa;
MapHUKOBBIA 3P PeKT. YToNbHas KUCIOTA U €€ CONU, UX (PU3NYeCKHe U XMMHUYECKUE CBOMCTBA, MOTy4YeHne U npuMeHeHne. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Vcnonap30BaHre KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHMSIX yriepoja (MeTaH, 3TaH, STWJIEH, alleTUJIEH, 3TaHOJI,
TJIMIEPUH, YKCycHast KucioTa). X coctaB m xummuueckoe crpoeHue. [loHsTHe O OMOJOrMYecKr BaXKHBIX BEIIECTBAX: JKUpPax, Oeinkax,
YIII€BOAAX — U MX POJIU B )KM3HU YesioBeka. MaTepuaabHOE €UHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COSTUHEHU M.

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBa, MoinydeHue M npumeHenue. CoeauHeHuss KpeMHus B mnpupoje. OOmue
npeactasieHus 00 okcuae kpeMHuss(IV) u kpemuueBoit kucnote. CUIMKAThl, UX UCIOIb30BAaHUE B OBITY, MEIUIIMHE, TPOMBIIIIJICHHOCTH.
Baxwneifmue crpouTenbHbIE MaTepuaibl: KepamHKa, CTEKJIO, IIeMeHT, 0eToH, xene300eToH. [Ipobmembl Ge30macHOro HCMOIb30BAaHUS
CTPOUTENIbHBIX MaTEPUAJIOB B MOBCEAHEBHOM KU3HH.

XUMUYECKUN HKCIIEPUMEHT: M3y4YeHHE 00pa3lioB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISHOW KHCIOTBHI; MPOBEICHHUE KaueCTBEHHBIX
peaKkiuii Ha XJOPHUI-MOHBI U HAOIIOJCHHE MPU3HAKOB MX IMPOTEKAHUS; OIBITHI, OTpakarolue (U3NUYECKHEe W XUMHUYECKHE CBOMCTBA
TaJIoTeHOB M UX COEJWHEHUU (BO3MOYKHO HCIOJIb30BAHME BUIEOMATEPHUANIOB); O3HAKOMIIEHHE C oOpa3liaMH XJOPUIOB (TaJOreHHJIOB);
O3HaKOMJICHHE C 00pa3LaMu cepbl U €€ COeJUHEHUSIMU (BO3MOKHO UCTIOIb30BaHUE BUICOMATEPUAoB); HAOIOJEHUE MTpoLiecca 00y IMBaHUS
caxapa IOJA JEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCJIOTHI; HM3yYCHHE XHUMHUYECKUX CBOWCTB pPa30aBICHHOW CEPHOM KHCIIOTHI,
MPOBEACHNE KaUeCTBEHHOW pPeakliu Ha CyIb(paT-uoH U HaOI0/IeHNe MPU3HaKa e€ MPOTEKaHNs; O3HAKOMJICHHE C (DU3HMUECKUMU CBONCTBAMH
azota, ¢ochopa M MX COCOUHEHUH (BO3MOXKHO HCIIOJIH30BaHHE BHICOMATEpPHAIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUI;



MoJTy4eHue, coOMpaHue, paclio3HaBaHWE W M3yYeHHE CBOWCTB aMMHAaKa; MPOBEACHNE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U ¢ocdart-
VIOH Y M3y4YE€HHUE MTPU3HAKOB UX IPOTEKAHMS, B3aUMOICCTBHE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO0 (BO3MOKHO UCMOJIb30BAHUE
BHJIEOMATEpPHUAJIOB); U3yUECHUE MOJCIICH KPUCTAINIMUECKUX PEIIETOK anMasa, rpadura, QysuiepeHa; 03HaKOMJIEHUE C ITPOLIECCOM aJICOPOITU
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U YCTPOMCTBOM NPOTHUBOTrasa; MOJy4YEeHHE, COOMpaHHE, PACllO3HABAHWE U H3YUYCHHE
CBOMCTB YTJICKHCIIOTO Ta3a; MPOBEJICHNE KaUYeCTBEHHBIX PEAKIIMi Ha KapOOHAT- U CHUIIMKAT-WOHBI M M3YYCHHE MPU3HAKOB MX MPOTCKAHUS;
O03HAKOMJICHHE C MTPOAYKIHUEN CHIIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE 3KCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHeimme HeMeTauTbl U
WX COCTUHECHUS.

MeTaiibl M MX COeIMHEHUSA

OO0mmas XxapakTepUCTHKa XUMHUUYECKHX JIEMEHTOB — METAJNIOB Ha OCHOBAaHWM HX TOJIOKeHHUs B [leproanyeckoll cucTeMe XUMHYECKUX
snemenToB /I. 1. MenneneeBa u crpoeHust aTromoB. CTpoeHHE MeTauioB. MeTamuimdeckass CBsI3b M METaJUIMYECKas KpHUCTaJUIMYeCcKast
peméTka. DIeKTPOXUMHUUECKUH Psii HAMPsDKEHUH MeTauioB. GU3nYeckue U XUMUUYECKHE CBOMCTBa MeTauioB. O01ue crnocoObl MoTy4YeHuUs
MeTaioB. [IoHATHE O KOPPO3HH METAIOB, OCHOBHBIE CITOCOOBI 3aIlIUTHI UX OT KOppo3uH. CIiaBbl (CTalnb, 9yT'yH, TIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenounble MeTtaiuibl: nojokeHue B llepmommueckoil cucreme xumuueckux sneMeHToB /. M. MenneneeBa; CTpoeHHWE HX aTOMOB;
HaxoXxJeHue B npupojae. uzndeckre 1 XMMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kainus). OKCUIbl U THAPOKCHUIBI HATPUS U KaJHsl.
[IpuMeHeHne MET0YHbIX METAJIJIOB U UX COCIMHEHUH.

[I{e1ouHO3eMENBbHBIE METAJIIBI MATHUN U KAJIbIIMI: TIOJI0)KeHUE B [lepuoanueckont cucteme xumuueckux smemeHToB . 1. Menpaeneesa;
CTPOEHHUE UX aTOMOB; HAXOXKJICHHE B Ipupoie. PU3nyecKkrue 1 XMMUYECKHAE CBOMCTBA MarHus U Kajiblvs. BaxHelme coeAMHEHNS KallbLUs
(okcun, runpokcu, conn). XKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMunanil: nonoxxkenue B llepuoamueckoit cucrteme xumudeckux sneMeHToB [[. 1. MenpaeneeBa; cTpoeHHE aToma; HaXO0XKJICHUE B
npupoje. Puznyeckue U XMMHUYECKHE CBOMCTBA aTtOMUHUA. AMDOTEpHbIE CBOMCTBA OKCHJIA U TUIPOKCH/Ia ATFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoit cucreme xumuueckux 3neMeHToB /. 1. MenaeneeBa; CTpoeHUE aTOMa; HaAXOXKJICHHUE B IPUPOJIE.
dusnueckue U XMMUYECKUe cBoMcTBa xene3a. Okcuabl, ruapokcuabl u conu xxenesa(ll) u sxeneza(Ill), ux cocra, cBoWCcTBa U MOJTy4YCHHE.

XUMHYECKUN SKCTIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, MX (PU3MUYECKUMU CBOMCTBAMHU; U3YUCHHUE PE3yIhTaTOB
KOPPO3UHU METaUIOB (BO3MOXXHO MCIOJB30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJIa KaIbIUs U HATPHUS C BOJOU
(BO3MOXHO MCIIOJIb30BaHUE BUACOMATEPHUAIIOB); UCCIIEOBAHUE CBOMCTB KECTKOM BOJIbI; MPOIIECCA TOPEHUS JKelle3a B KUCIOPO/ie (BO3MOMKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUsSI KAYECTBEHHBIX PEAKIMM HAa MOHBI (MarHus, KajdbllUs, aTOMHUHHS, IUHKA,
xene3a(ll) u xeneza(Ill), meau(ll)); HaGmroneHne W omMHMCaHUE MPOIECCOB OKPAIIMBAHUS IJIAMCHM HMOHAMHU HATPHs, KaIHUs U KaJIbIIUS
(BO3MOKHO HCTIONB30BAaHHUE BHIEOMATEPUAJIOB); HCCIEAOBaHHE aM(pOTEPHBIX CBOMCTB THIPOKCHAA aTIOMUHUS W THUAPOKCHIA ITMHKA;
pELIECHHE YKCIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHenme MeTauibl U UX COCIUHEHUS.

XumMus M OKpyKawIIas cpeaa



HoBble Marepuanel M TeXHOJOTHM. BemiecTtBa u maTepuaibl B MOBCEAHEBHOM JKM3HU 4YellOBeKa. XHUMHS W 310poBbe. be3zomacHoe
UCIOJIb30BAHME BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBasg moMomip npu XUMHYECKHX OXorax M oTpaBieHUsiX. OCHOBBI
AKOJOTUYECKOU IPaMOTHOCTU. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIel cpeibl (MpeaeabHas JomycTuMas KoHteHTparus semiects — [1/1K).
Ponp xviMuu B perieHun SKOJI0THYECKUX MPOOIIEM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB (Yroib, HPHUPOAHBIN Tra3, HedTh), MPOAYKThl HX IMepepabOTKH, UX poJib B OBITY U
MIPOMBIIIIJICHHOCTH.

XUMHUYECKUN IKCTIEPUMEHT: U3yUeHHUE 00pa31l0B MaTeprasoB (CTEKIIO, CTNIaBbl METAJIJIOB, MOJMMEPHBIE MAaTEPHAJIBI).

MexnpeamMeTHbie CBA3M

Peanu3zanus MexnpeIMeTHBIX CBA3EH MPU U3YYCHUH XUMUU B 9 KJlacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX TMOHSTHH, TaK U MOHSATUHU, SBISIOMMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOrO IUKIA. Peanmuzarus
MEXIIPEAMETHBIX CBSI3EH MPU WU3YYEHUU XUMHUH B 9 Kilacce OCYIIECTBISIETCS 4Yepe3 HMCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUMN, TaK U TIOHATHH, SIBISIOIIMNXCS CHCTEMHBIMU JJI OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIIA.

OO0mre ecTecTBEHHO-HAYYHBIE TOHSATHSA: HAYYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHUsl, aHAIN3, CUHTE3, KIacCUUKAIUs, IEPUOTUIHOCTD,
Ha0II0/IeHre, YKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHE, MOJIETh, IBICHUE, MAPHUKOBBIN 3P (EKT, TEXHOIOTHS, MaTEPUATIBI.

®uznka: Matepus, aroM, AJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, W30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUECKUN 3apsi,
MPOBOJHUKH, TOIYIPOBOJHUKH, AUIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOD,
PacTBOPUMOCTb, KpUCTAJUTUUECKas pEIIETKA, CIUIaBbl, (PU3NYECKUE BETUYUHBI, €IUHUIIBI U3MEPEHHU S, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI,
3BE&3161, ComHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa, IKOCUCTeMa, MUHEPAIbHBIE yI0OPEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC
BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE IOPOJIbI, TTOJIE3HBIE HCKOMIAEMbIE, TOTUIUBO, BOJTHBIE PECYPCHI.

ITNIAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATHI

N3ydyenne xumuu B 9 Kilacce HampaBJIeHO Ha JTIOCTH)KEHHE 00y4YaroUUMUCS JTUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
OCBOEHMSI y4eOHOI0 IPEIMETA.
JIMYHOCTHBLIE PE3VIJIBTATDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O 0O0ILIEro 00pa30BaHMs AOCTUTAIOTCS B X0/€ OOy4YEHUS XMMHUHU B €IMHCTBE
y4eOHOM M BOCHHUTATENbHON AesTeNbHOCTH OpraHu3alii B COOTBETCTBHHM C TPAJULIUOHHBIMU POCCUMCKUMHU COIIMOKYJIBTYPHBIMH U
TYyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMHU, TMPHHATHIMH B OOIIECTBE NpaBUJIaMH W HOPMaMH TOBEJCHHMS W CIIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3ALNN 00YUarOIIMXCS.

JIM4HOCTHBIE PE3yIbTAThl OTPAXKAKOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:



ITaTprOTHYECKOr0 BOCIIMTAHMS

1) IEHHOCTHOIO OTHOIIEHUS K OTEUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAaydyHOMY HAclI€[HIO, TMOHUMaHMs 3HAuYCHUS
XMMHYECKOW HayKH B )KM3HU COBPEMEHHOTO O0ILECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOUN MH(pOpMAaLME 0 NEPETOBbIX JOCTHKEHUIX U
OTKPBITUSIX MUPOBOM U OTE€UECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPONCTBE MUpPA U OOILECTBA;

I'paxx1aHCKOro BOCIIUTaHUS

2) mpeacTaBiIeHUs O COUMAIbHBIX HOPMaX U MPaBUIIAX MEXKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH
B OOILECTBEHHO IOJIE3HOM, y4eOHO-UCCIIEI0BaTENbCKOM, TBOPUECKOM M JPYrUX BHAAX AESITENIBHOCTH; TOTOBHOCTH K pa3HOOOpazHOMU
COBMECTHOU JAESTEIbHOCTH NP BBHIOJHEHUM YUEOHBIX, ITO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHUH XMMHUYECKHX HKCHEPUMEHTOB, CO3/IaHUU
y4€OHBIX IPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAHHUIO U B3aUMOITOMOIIIH B IIPOIIECCEe 3TOM yueOHOM J1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATh
CBOE MOBEJCHHE U IMOCTYNKU CBOUX TOBAPHILEH C MO3ULIUK HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI TOCTYIIKOB;

IleHHOCTH Hay4HOI'O MMO3HAHUS

3) MMpPOBO33pEHYECKUX ITPEACTABIECHUI O BEIIECTBE M XMMUYECKOW PEAKIIMH, COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U COCTABJISIIOIIMX OCHOBY JJIsi IOHMMaHHUs CYLITHOCTH HAYYHOW KapTUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS
MPUPO/IbI, B3aUMOCBA35X YEJIOBEKa C MPUPOJHOM Cpeoi, O POJIM XUMHUHU B MO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUM MO XMMHUHU, HEOOXOIUMBIX IS 0OBSICHEHUS! HAOJII01aeMBbIX
MPOLIECCOB U SIBJICHUM;

5) mo3HaBaTenbHOM, MHGOPMALMOHHOW M YUTATENbCKOW KYyIbTYpbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENIbHON paboOThl C yueOHBIMU
TEKCTaMHU, CIPABOYHOM JINTEPATYpO, JOCTYITHBIMUA TEXHUYECKUMH CPEACTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTHIA;

6) mHTEepeca K OOYYCHHIO M II03HAHHWIO, JFO003HATEIBLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHHWIO, IPOCKTHOH W
HCCIIeI0BATENbCKON 1eATEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HAIPaBJIEHHOCTH U YPOBHS 00y4YeHUS B AaJIbHEHIIEM;

dopMUPOBaHUS KYJIbTYPHI 310POBbs

7) oco3HaHMs IEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/10pPOBbIO, YCTAHOBKM Ha 3/10pPOBBIM 00pa3 *H3HU, OCO3HAHUS
MOCTICICTBUN M HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHHS ajIKOToJisl, HAPKOTHKOB, KypeHUsi), HEOOXOAMMOCTH COOIOCHHS MTPABHII
0€30MacHOCTH NpU 0OpaAIIEHUH ¢ XUMUYECKUMU BEUIECTBAMU B OBITY U pEaIbHOM KU3HU;

TpynoBoro BocnuTaHus

8) mHTEepeca K MPAKTUYECKOMY H3YUEHHIO MpodeccHil M Tpyaa pPa3lIMYHOTO POAA, YBaKEHHE K TPYAy MU pe3yiabTaTaMm TPYJOBOM
JeSITEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM N0 XMMUU, OCO3HAHHOTO BHIOOpA MHIMBUIYAIbHON TPAeKTOPUU
MPOJOJKEHUST 00pa3oBaHUsl C YYETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;
ycrenHon Mpo(ecCHOHANbHON AEATEILHOCTH M Pa3BUTHA HEOOXOTUMBIX YMEHHi; TOTOBHOCTh aJalTHPOBATHCA B MPOQEecCHOHATBHON
cpene;

DKOJIOTrM4eCKOr0 BOCIIUTAHHUS



9) sKOJOrMYECKH 11e71ecO00pa3HOro OTHOILIEHUS! K MPUPOJIe KaK UCTOUYHUKY KU3HM Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHMMAHHUS
IIEHHOCTH 3/J0pOBOr0 M Oe30macHoro obpasza >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U ICUXUYECKOMY
3/I0pOBbI0, OCO3HAHUS LIEHHOCTH COOJIIOJIEHUS IpaBui O€30MacCHOTO MOBENEHHSA INMpU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYyalUsX,
YTPOKAIOIIKX 30POBBIO U KU3HU JIOACH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, MMOTy4aeMble TIPU U3YUYEHUU XUMUH, [T PEIICHUS 3a]a4, CBSI3aHHBIX C OKpYXKAIoIIew IpUpoaHOI
CpPEJI0i1, MOBBILLIEHUS! YPOBHS 3KOJOTMYECKOM KYJIbTYpbl, OCO3HAHMS II100aIBHOIO XapaKTepa 3KOJOTHYECKUX MPOOIIEM U TyTEH UX PEIICHMUS
MOCPEJICTBOM METOJIOB XUMUU;

11) 3x010rn4ecKoro MbIIUIEHUS, yMEHUSI PYKOBOACTBOBATHCS UM B ITO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAIBHOM MPAaKTH

1) packpvisams cmwblci OCHOBHBIX XUMHYCCKUAX TOHSATHH: XMMHYECKUH DIIEMEHT, aTOM, MOJICKYJa, WOH, KaTHOH, aHWOH, MPOCTOE
BEIIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULATENIBHOCTh, CTENIEHb OKHUCIEHUS, XUMHUUECKasl peakius, XUMHUYecKas CBA3b,
TEII0BOM 3P PEKT peaKuu, MOJIb, MOJISIPHBIN 00bEM, PACTBOP; 3JEKTPOIUTHL, HEAIEKTPOIIUTHI, NEKTPOIUTHUYECKAS] TUCCOLMALIMS, PEaKIIUU
MOHHOTO0 OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble W HEoOpaTHMble PEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkuuu, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJNIOTPONUs, aMPOTEPHOCTh, XUMUYECKas CBsA3b (KOBaJIEHTHas,
WOHHAs, METAJJIMYECKas), KpUCTAUIMYecKas peleTKa, KOpPpO3Hs METaJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW peaKlMH, MNPEaeTbHO
nonyctumas konuentpauus (I1JIK) BemecTsa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XUMUYECKHX MOHATHN (CM. 1. 1) ¥ IPUMEHSATH 3TH MOHATHS TPU OMMCAHUU BEUICCTB M MX
MIPEBPALCHUI;

3) ucnonvz06amv XUMUIECKYIO CHMBOIUKY JJISi COCTABICHUS ()OPMYJT BEIIECTB M YPABHCHUN XUMHUYCCKUX PEAKIIHIA;

4) onpedensimb BaJICHTHOCTh U CTCIICHb OKUCJICHUS XMMHUYECCKHX DJIEMEHTOB B COCIUHCHHSIX PA3JIMYHOTO COCTaBa; MPUHAIC)KHOCTD
BELIECTB K ONpENeIEHHOMY KJaccy COeAMHEHHM mo ¢opMmynam; BUJI XUMHUYECKOM CBS3M (KOBAJIEHTHAs, MOHHAs, METaJJIM4yecKas) B
HEOPraHMYECKUX COEIMHEHUSX; 3aps]l MOHA 10 XUMUYECKOU GopMyIie; XapaKkTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUUECKMX COETMHEHUH,
THUI KPUCTATMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

5) packpvieams cmoica [epuonuaeckoro 3akona J[. V. MeHnneneesa 1 JeMOHCTPUPOBATH €r0 MOHUMAHKE: OIMCHIBATH U XapaKTEPU30BaTh
Tabnuunyto popmy Ileproanueckoi cMCTEeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh NOHITHS «TJ1aBHAs MOATpyMna (A-rpyrnna)» U «1o0ouHas
noarpynna (b-rpynma)», maneie U OoJbLIME MEPUOMABI; COOTHOCHTH O0O3HAUEHHUS, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabnwuie, ¢
YHUCIIOBBIMH XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsja sjapa, oO0Iee YHCIO DJIEKTPOHOB U
pacnpeielieHle UX MO AJIEKTPOHHBIM CII0SIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEJUHEHUU B
npenenaax MajblX IEPUOOB U INIaBHBIX MOATPYII ¢ YUETOM CTPOSHHS X aTOMOB;

6) rraccuguyuposams XUMIUUECKUE HIIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUUECKUE PEAKINH (110 YHCITY U COCTAaBY YYaCTBYIOIINX B
PEaKINK BELIECTB, MO TEIUIOBOMY 3P (EKTy, 0 N3MEHEHHIO CTEeTIEHEH OKUCICHUS XUMHUYECKUX IIEMEHTOB);



7) xapaxmepuzoeams (ONMUCHIBATh) OOILIME M CHEUU(PUUCCKUE XMMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEINECTB, MOATBEPKIAs
OINMMCaHUE MTPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8) cocmaensame ypaBHEHHS SIICKTPOIUTHYECKON TUCCOIMANINI KUCIIOT, MEJI0YEeH U COJIeH; TIOTHBIC U COKpANIEHHBIC YPaBHEHUS PeaKIIni
MOHHOTO OOMEHA; YpaBHEHUS PEAKITHH, TOATBEPKIAIONINX CYIIIECTBOBAHUE TEHETHYECKON CBSI3U MEXK]y BEIIECTBAMY PA3IIMIHBIX KJIACCOB;

9) packpvieams cyuHocmb OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPESICTBOM COCTABICHHS 3JIEKTPOHHOrO OajaHca 3THX
peakuuii;

10) npoenosuposéams cBOWCTBA BEUICCTB B 3aBUCHMOCTH OT HX CTPOCHHS; BO3MOYKHOCTH IMPOTEKAHUS XUMHUYECKHX IMPCBPALICHUNA B
Pa3IUYHBIX YCIOBUSAX;

11) ebiuucisims OTHOCUTEILHYIO MOJICKYJISPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTa 1Mo (opMyJie
COCJIMHEHUST; MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUICCKOW PEaKIINH;

12) cnedosams paBUIIaM TOJIB30BAHUS XUMHUYCCKOW TOCYIOM M J1abopaTOpPHBIM 00OpYyJOBaHHEM, a TaKKe MpaBUIaM OOpaIleHUs
C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKUUSMH IO BBITOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB IO TOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTJICKUCIIOTO Ta3a);

13) nposooums peakiuu, MOATBEPKIAIOIINE KAYCCTBCHHBIM COCTAB Pa3jIMUHBIX BEIICCTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHI-,
Opomua-, uoaua-, kapoOonar-, Qocdar-, cunukar-, cynbdar-, THAPOKCUI-HOHBI, KaTUOHbI aMMOHHS W HOHBI M3YUYEHHBIX METAIIJIOB,
MPHUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIICCTB;

14) npumensimps OCHOBHBIC ONEPAIIMH MBICIUTESIBLHON NEATEIBHOCTH — aHAINW3 U CHUHTE3, CpaBHCHHE, 000OIICHUE, CUCTEMAaTH3AaIHIO,
BBISIBJICHUE TTPUYNHHO-CIICJICTBEHHBIX CBSI3€H — JJII M3yUCHUS CBOWCTB BEIICCTB U XMMHUYECKUX PEAKIIHMI, ECTCCTBEHHO-HAYYHBIC METOIbI
MO3HAHUsI — HAOII0IeHHEe, U3MEPEHUE, MOJICIIMPOBAHUE, SKCTICPUMEHT (peaTbHBIM U MBICIICHHBIN).
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OnexTpoHHbIe (LU(POBbIE) 00pa30BATEIBHBIE PECYPCHI

Paszpnen 1. BemecTBo 1 XuMU4YeCKHe peakuun

1.1 | [ToBTOpEHUE U 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN yueOHUK
yrayoneHue "Xumus 9 xnacc"
3HAHHMH OCHOBHBIX https://content.edsoo.ru/lab/ - UnTepakTHBHBIC BUPTYaIbHBIC
pas3zenoB Kypca 8 nabopaTopHbIe U IPAKTUIECKUE pabOThI
Kjacca 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 3HaHHIA.
Mxoma". Xumwus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
1.2 | OcHOBHBIC 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIN yueOHUK
3aKOHOMEPHOCTH "Xumus 9 xnacc"
XUMHYECKUX https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYaIbHBIE
peakuuit nabopaTopHbIe U IPAKTUUYECKUE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -XuMus (3aHUMATENbHBIC OMBITHI, JIEKTPOHHBIE MIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obaako 3HaAHHIA.
[IIxoma". Xumus, 8 xiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeIbHBIN HHTEPHET-PECypPC




1.3

DIIEKTPOJIMTHYECKA
s1 IUCCOITMAITHS.
XHUMHUYECKUE
peakuuu B
pacTBopax

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIN yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYabHBIC
71a00paTopHBIE M MPAKTUIECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumus (3aHUMAaTEIBHBIC OTBITHI, YJIEKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaHUH.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

Uroro mo pazgeny
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Pa3nen 2. HemeTaisl 1 1

X COeqUHEHUSI

2.1

Oobmas
XapaKTEPUCTUKA
XUMHUYECKUX
anemeHToB VIIA-
rpynmsl. ['anorenst

4

0

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UatepakTuBHBIC BUPTYaJIbHBIC
nabopaTopHbIe U IPAKTUIECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -XuMus (3aHUMATENbHBIE OMBITHI, JIEKTPOHHbIE MIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnaako 3HaHHI.
Mxoma". Xumwus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC




2.2 | O6mas 6 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIN yueOHUK
XapaKTepUCTUKA "Xumus 9 knacc"
XUMHUYECKUX https://content.edsoo.ru/lab/ - UutepakTHBHBIC BUPTYalIbHBIC
anemMeHTOB VIA- nabopaTopHbIE U IPAKTUUECKUE PabOThI
rpymmsl. Cepa u eé https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
COEJIMHEHUS 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
2.3 | O6mas 5 1 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIN yueOHUK
XapaKTepUCTUKA "Xumus 9 knacc"
XUMHUYECKUX https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaJIbHBIC
2J1eMEHTOB V A- nabopaTopHbIE U IPAKTUUYECKUE PaOOThI
rpynmsl. A30T, https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
dbocdop u ux t=5 -Xumus (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TIIIAKATHI U TECTHI)
COCIMHEHUS https://school.oblakoz.ru/materials/496049 -tpenaxep "O01ako 3HaAHHIA.
Mxoma". Xumwus, 8 kiacc
https://www.yaklass.ru- IKnacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC
2.4 | O6mast 10 15 https://media.prosv.ru/content/item/reader/7897/-3nexTponHslii yueOHNK
XapaKTepUCTUKA "Xumus 9 knacc"
XUMHYECKUX https://content.edsoo.ru/lab/ - MaTepakTiBHBIC BUPTYaIbHBIC
anemeHToB [VA- nabopaTopHbIe U IPAKTUUYECKUE pabOThI
TPYIIIBI. https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
Yrnepoa u t=5 -Xumus (3aHUMATENBHBIE OIBITHI, JIEKTPOHHBIC TIIIAKATHI U TECTHI)
KPEMHHMIA U UX https://school.oblakoz.ru/materials/496049 -tpenaxep "Obaako 3HaAHHIA.
COCIMHCHUS [Ixona". Xumus, 8 kimacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeIbHBIN HHTEPHET-PECYpPC
Hroro no pazaeny 25




Pa3xen 3. Metaiuisl ¥ X COEIUHEHUS

3.1 [ O0mme cBolicTBa 4 0
METAJUIOB

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbII yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - MaTepakTiBHBIC BUPTYabHBIC
1abopaTopHbIE U IPAKTUUECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -Xumus (BaHI/IMaTeJIBHBIe OIIBITHI, 3JICKTPOHHBIC INIAKAThI 1 TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.
Mxoma". Xumwus, 8 kiacc

https://www.yaklass.ru- IKinacc — oOpa3oBaTelIbHBIN HHTEPHET-PECYpPC

3.2 | Baxmneiiue 17 1
METAJUIBI U UX
COCJIMHEHHUS

2.5

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UatepakTuBHBIC BUPTYaJIbHBIC
nabopaTopHBIE U MMPaKTUIECKUEe PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subjec
t=5 -XuMus (3aHUMATENIbHbBIE OMBITHI, JIIEKTPOHHBIE MIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHHI.
Mxoma". Xumwus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

Hroro no pazaeny: 21

Paznen 4. Xumus u okpy:xaroriasi cpeaa




4.1 | BemecTBa u 3 0 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHbIN yueOHUK

MaTepualibl B "Xumus 9 knacc"

KH3HH YeJI0BEKa https://content.edsoo.ru/lab/ - MuTepakTiBHBIC BUPTYabHBIC
nabopaTopHbIE U IPAKTUUECKUE PabOThI
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 "OO0nako 3HaHUH.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

Uroro mo pazgeny: 3
OBUIEE 68 7
KOJIMYECTBO
YACOB IIO
[TPOTPAMME
[ToypouHoe miaHnupoBanue, 9 Kiacc

Ne Tema ypoxka KonuyecTBo yacoB Jlata iad. | Bumbl, popMbl KOHTPOJIS
n/m 3y4EHUs

BCCTO | KOHTPOJIBHEIC MPAKTUYCCKUC

paboThI paboThI

68 4 7

1. |Ilepuoauueckuii 3aKoH. 1 0 0 CamoorneHKa ¢

[Iepnonnueckas cucrema
XUMUYECKUX HJIEMEHTOB

HUCITIOJIB30BaHNEM
<<OI_ICHO‘{HOFO JIUCTa»




. . MenneneeBa. CtpoeHue
aTOMOB.

3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KAJINs, KAJIBLIU U UX
COEMHEHHI B COOTBETCTBUU C
MOJIO’KEHUEM B IIEPUOANYECKOM
CUCTEME U CTPOCHHEM aTOMOB.

CaMooI11eHKa C
HCIIOJIb30BAHUEM
«OLEeHOYHOT O JINCTAY»

Knaccudukanus u
HOMEHKJIaTypa HEOPTraHUYECKUX
BELIECTB.

CaMooI11eHKa C
HCIIOJIb30BAHUEM
«OUEeHOYHOT O JINCTA»

XnMHuyeckre CBOMCTBA
BEIIIECTB, OTHOCSIINXCS K
Pa3IUYHBIM KJaccam
HEOPraHUYECKUX COCANHEHUH,
HUX T€HETUYECKas CBS3b

CaMoOoI11eHKa C
HUCHOJIL30BAHUEM
«OLEeHOYHOTO JINCTA»

CrpoeHue BeniecTBa: BUJIbI
XUMHYECKOH CBI3HU. THIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBHCHMOCTH CBOMCTB BEIIISCTBA
OT TUIIAa KPUCTAJUIMYECKON
peLETKN

IIncbMEHHBIN KOHTPOIIb

Knaccudukamnms xumuaecknx
peakuuii o pa3IuyHbIM
MpU3HAKaM. DK30- U
SHAOTEPMHUUYECKUE PEAKIIVH,
TEPMOXUMHUYECKHE YPAaBHEHHUS.

VYeTHbI onpoc




ITonsTue o ckopocTu
XuMuyeckon peakuuu. [lonstue
O TOMOT€HHBIX U IT'€T€POreHHBIX
peakuusax. GakTopel,
BIIUSIOIUE HA CKOPOCTh
XMMHYECKON PEAKIIUU.

CaMoolIeHKa ¢
HCIIOJIb30BaHHEM
«OLIEHOYHOI 0 JIUCTAa
JIabopaToOpHBIi ONBIT

8. [ Ob6parumbie u HEOOpaTHMBIE CamoorieHka ¢
XUMHYECKHE PEAKIUH. UCII0JIb30BAHUEM
XUMUYECKOE PaBHOBECHE. «O1I€HOYHOT 0 JIUCTa»
@DaxTOopHl, BAUAIOUIUE HA
CMEILEHNE XUMUYECKOTO
paBHOBECHSI.

9. OKHUCIIUTENBHO- CaMoolIIeHKa ¢
BOCCTAHOBUTEJIbHbBIE PEAKIINH, HCIIOJIb30BaHUEM
3JIEKTPOHHBIN OanaHc «OLIEHOYHOT 0 JINCTa»
OKHUCJIUTEIBHO-

BOCCTAHOBUTEJILHON PEAKIIUH.
10. | CocraBnenue ypaBHEHHI IIncbMEHHBIN KOHTPOIIb
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUN C
HCII0JIb30BAaHUEM METO/a
3JIEKTPOHHOTO OanaHca.
11. | Teopus 37E€KTPOIUTHUECKON VYceTHBIT onpoc;

JUCCOIAIUU. DIEKTPOJIUTHI U
HE3JIEKTPOJIUThI. KaTHOHBI,
aHUOHBI. MexaHu3M
JIMCCOLMAIMU BEIIECTB C
pa3IMYHBIMU BUIAMHU
XUMHYECKOHN CBSI3H.

JIaGopaTopHBIii ONBIT




12.

Peakuuu nonnoro oomMeHa,
YCIJIOBUSI MX MTPOTEKAHUSI.
HNonHble ypaBHEHUS pPEAKIU.

CaMoolIeHKa ¢
HCIIOJIb30BaHHEM
«OLIEHOYHOI 0 JIUCTAa
JIabopaToOpHBIi ONBIT

13. | Xumuyeckue CBOWCTBA KUCIIOT CamoorneHka ¢
B CBETE NpeCTaBIeHUN 00 MCII0JIb30BAaHUEM
JIEKTPOJIUTHYECKON «O1I€HOYHOT 0 JIUCTa»
JUCCOLUALNH. JIaGopaTopHBIii ONBIT

14. | Xumuueckue cBoiicTBa CamooneHka ¢
OCHOBaHUH B CBETE UCIIOJIb30BaHUEM
IpeJCTaBIeHUN 00 «OLIEHOYHOT 0 JINCTa»
IIEKTPOJIUTUYECKON JlabopaTopHBbIil ONBIT
JUCCOLUALNH.

15. | Xumuyeckue cBoicTBa coseil B IIncbMEHHBIN KOHTPOIIb
CBeTe MpeCcTaBIeHUl 00
ANEKTPOJINTUYECKON
nuccormanuu. ITorarue o
TUIPOJIN3E COJIEN.

16. | KauecTBeHHBIE peakIiy Ha JlabopaTopHBbIil ONBIT
KAaTHOHBI U aHUOHBI.

17. | Ilpaktuueckas padora Nel. [IpakTryeckas pabora

Pemenue skcriepuMeHTATbHBIX
3a/1a4 1o TemMe
"DJIeKTPOTUTHIECKAS
nucconuanus'




18.

Ypok 06001IeHNST 1
CHCTEMAaTH3aIliny 3HaHUH 110
TeMe: BelecTBo U XuMuyeckas
peaxuus.

CaMoolIeHKa ¢
HUCIOJIb30BaHUEM
«O11€HOYHOr0 JTUCTaY

19.

KonrponsHas pabora no teme:
BemectBo 1 Xumudeckast
peaxIs.

KonTponbHas padora

20.

OO01as xapakTepucTHKa
ranoreHoB. CTpoeHHe u
¢bu3nveckre CBOMCTBA MPOCTHIX
BEI[ECTB — raJlOreHOB.

YcTHBII onpoc

21.

Xnoposogopoxn. CossHas
KHMCJIOTA, XUMUYECKHE
CBONCTBA, IIOJIyYCHHUE,
npuMeHeHne. KauectBeHHas
peakuys Ha XJIOPUI-UOHBI.

CaMoolIIeHKa ¢
HCIIOJIE30BAHUEM
«O1IEHOYHOTO JTUCTAa

22,

DOHU3N0I0rNIeCcKOe JCHCTBHIE
XJIOpa U XJIOPOBOJIOPOIA HA
OpraHu3M YEeJIOBEKA.
Baxwnerime Xaopuasl U UX
HAaXO0XJECHUE B IPUPOJIE.

TectupoBanue

23.

[IpakTuueckas padora No2.
[TonydyeHue constHON KUCIOTBHI,
M3y4yeHue €€ CBOMCTB.

[IpakTuueckas pabora

24,

OO6mrast XxapakTeprucTruKa
271eMeHTOB VIA-rpynmsl.
Oco0GeHHOCTH CTPOESHHUS

VYeTHbI onpoc




ATOMOB, XapaKTCPHLIC CTCIICHU
OKHCJICHUA.

25. [ Ctpoenue u CBOHCTBA MPOCTHIX VYeTHbII onpoc
BEIIECTB — KHCIOPOJa U CEepBl.

AnnorponHsle MOAU(UKALINY.

26. [ CepoBomopon, cTpoeHHE, Camoorenka ¢
¢bu3nyeckue 1 XUMHUYECKUE UCIIOJIb30BaHUEM
cBoiicTBa. OKCHIBI CEPHI KaK «O11€HOYHOTO JTUCTa
IIPEJCTaBUTENIN KUCIOTHBIX
OKCH/JIOB.

27. | Cepnas xkucnota, puzndeckue u YcTHbIl onpoc
XxuMuyeckue cpoiictra. Conu
CEpPHOM KUCJIOTbI, KAUECTBEHHAS
peakius Ha cysbdaT-HoH.

[IpuMeHeHne cepHOM KUCTIOTHI.

28. | [IpombIIIEHHBIH CITOCOO CamoolieHKka ¢
MIOJIy4YEHUS CEPHOM KUCIIOTHI. HCII0JIb30BaHUEM
Pemenue 3aa4y Ha HaxOX/I€HUE «O1I€HOYHOT 0 JIUCTa»
MacCOBOM J0JIM BBIXOJa
MIPOJYKTa peaKuu

29. | HaxoxneHue cepsl u e [IuceMeHHBIN KOHTPOJIb

COEIMHEHUH B IPUPOJIE.
XHUMHYECKOE 3arps3HEHUE
OKpY>KaroIleu cpeibl
COCIMHEHUSIMU CEPBI




(KUCTIOTHBIC JOXK/IH,
3arpsi3HEHUE BO3yXa U

BOJIOEMOB)

30. | O6mias xapakTepucTruKa CaMoOoOI1IeHKa C
aneMeHTOB VA-rpynnsl. A3oT, HCIIOJIb30BAHUEM
pacrpocTpaHeHHEe B IPUPOJIE, «OLEHOYHOT O JTUCTa»
¢buznvecKkre 1 XUMHUECKUE
coiicTBa. KpyroBopot a3ora B
IPHUPOJIE.

31. | Ammuak, ero pusnueckue u YceTHBI onpoc
XUMHUYECKHE CBOWCTBA,

MOJTy4YeHUE U IPHUMEHEHHE.
Conu aMmMOHUS.

32. [IIpaktnyeckas pabora Ne3. IIpakTryeckas pabora
[Tonmyyenne amMmmuaka, u3ydeHue
€ro CBOMCTB.

33. | A3oTHas kuciora, eé CamoorieHka ¢
¢bu3nyeckue 1 XUMHUYECKUE UCIIOJIb30BaHUEM
cBoycTBa. Hurpatsr. «O1I€HOYHOT 0 JIUCTa»

34. | crionb30BaHWEe HATPATOB U CaMooIeHKa ¢
coJieil aMMOHUS B KauecTBe UCIOJIb30BAHUEM
MUHEPATBHBIX YI0OPEHUIA. «O1€HOYHOTO JTUCTa
XUMHUYECKOe 3arpsa3HeHne
OKpY>KaroIleu cpeibl
COEZMHEHUSIMH a30Ta.

35. [ Docdop, annorponHbIe YcTHBIN onpoc

Moaudukauu docdopa,




(bU3nYECKre U XUMUYECKHE
CBOWCTBA.

36.

Oxcun dochopa(V) n
dhochopnas kuciora,
¢busnvecKkre 1 XUMHUECKUE
CBOWCTBA, MOJyYCHHE.
Hcnonp3oBanue gocdaToB B
Ka4yeCTBE MHUHEPAIbHBIX
yIoOpeHui.

[TuceMeHHBIN KOHTPOJIb

37.

Yraepon, anioTpoIHbIe
MoaupUKaIUH,
pacmpocTpaHeHHUe B PUPOJIC,
¢busznuecKkrue 1 XUMUYECKHe
cBoiicTBa. AncopOuus.

YceTHBI onpoc

38.

Oxcunpl yriaepona, ux
¢bu3nyeckue 1 XUMHUECKUE
CBOMCTBA, OJIy4EHUE U
npuMeHeHue. [Ipaktuueckas
pabota Ne4. [Tonyuenue
YTJIEKHUCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOOHAT-MOH.

0.5

[IpakTuueckas pabora

39.

VronbHas KHCI0Ta U €€ COIH,
X Qu3nvecKre U XUMHYECKUe
CBOMCTBA, OJIyYEHUE U
npuMeHenue. KauectBennas
peakmus Ha KapOOHAT-UOHBI.

CaMooIeHKa ¢
HUCIOIb30BaHUEM
«OILEeHOYHOT0 JIUCTAa»

40.

[TepBoHavabHBIC TOHATHUS 00
OPraHMYECKHUX BEIIECTBAX KaK

CaMooIeHKa ¢
HUCIOIb30BaHUEM




0 COCAUMHCHUAX YIJICpoaa. Hx
COCTaB U XUMHYCCKOC
CTPOCHHUC.

«O11€HOYHOT0 JTUCTaY

41.

ITonsatue o OMOIOrUYSCKU
BaXXHBIX BCHICCTBAX: JXUPAX,
6eJ'IKaX, YriieBo4ax — MU UX
POJIK B )KU3HHU YCJIOBCKaA.

VYcerHblii onpoc

42.

Kpemnunid, ero ¢puznyeckue u
XMMHYECKHE CBONCTBA,
MOJTy4YeHUE U IPHUMEHEHHE.
CoenuHeHHs KPEMHHUS B
npupoje.Baxkuenmue
CTPOUTEJbHBIC MaTEPUAIIBI:
KepaMuKa, CTeKJIO, IIEMEHT,
0eToH, JKene300€eToH.

CaMooI11eHKa C
HCIIOJIb30BAHUEM
«OUEeHOYHOTO JINCTA»

43.

OO6uue nmpeacraBiaeHus 00
okcuze kpemMHusA(IV) u
KPEMHHEBOU KUCIIOTE.
CunmKaThl, UX UCTIONB30BaHUE
B OBITY, MEJIMIIMHE,
MIPOMBIIIIICHHOCTH.

CaMoolieHKa ¢
HUCIOJb30BAHUEM
«O1I€HOYHOIO JIUCTa»

44,

[TpakTuyeckas pabora Ne 5.
Pemenune skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxHeume
HEMETAaJIJIBI M X COCTUHCHMS)

[IpakTryeckas pabora

45.

Ypoxk 060061IeHsS 1
CHUCTeMaTU3alliK 3HAHUH 110
Teme: Hemeranisl n nx
COCIMHEHHSL.

CaMooIeHKa ¢
HCIIOJIL30BAHUEM
«O11€HOYHOIO JINCTa»




46.

KonTponbnas pabora no teme:
Hewmeramibl u ux coeuHeHuUS.

KonTponbnas pabora

47.

OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX JIEMEHTOB —
METaJIJIOB HA OCHOBAaHUU UX
MIOJIOKEHMSI B IEPUOINUECKOM
CUCTEME XMMHUECKUX
anemenToB 1. 1. MenaeneeBa u
cTpoeHust aroMoB. CTpoeHue
METaJUIOB.

CaMooI11eHKa C
HCIIOJIb30BAHUEM
«OLEeHOYHOT O JINCTAY»

48.

DNEeKTPOXUMUYECKUN P
HaIlpsKEHUH METaJlIOB.
®usnyuecKnue 1 XUMHYECKHE
CBOMCTBA METAJUIOB.

VYcrHblii onpoc

49.

O61ue cnocoObl MOTyYeHHS
MeTasuioB. [loHsTHE O KOppO3UK
METaJJIOB 1 OCHOBHBIE CTIOCOOBI
3alIUTHI OT KOPPO3HH.

CaMoOoI11eHKa C
HUCHOJIL30BAHUEM
«OLEeHOYHOTO JINCTA»

50.

Cnnasel (cTalb, 4YyTyH,
TIOPATIOMUHUHN, OpOH3a) U UX
MIPUMEHEHUE B OBITY U
MIPOMBIIIJICHHOCTH.

[TucbMEHHBIN KOHTPOJIb

51,

[I{eno4ynble METAIIBL.
Haxoxnenue B mpupoze.
DU3nYeCKne U XUMUYECKHE
CBOICTBa (Ha MpUMeEpe HATPHs
Y Kajus).

CaMooI1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOr O JTUCTa»




52. | Oxcuabl ¥ TUAPOKCUABI HATPUS 0 [TuceMeHHBIN KOHTPOJIb
u kanusd. [Ipumenenune
IIEJIOYHBIX METAJIJIOB U UX
COCIMHECHUM.

53. | lllenouHo3eMeNnbHBIC METAILTHI. 0 CamoorneHnka ¢
Haxoxnaenue B mpupoe. UCIIOJIb30BaHUEM
Ou3NYECKUE U XUMUICCKHE «OIIEHOYHOTO JINCTA)»
CBOMCTBAa MarHus M KaJbIIUs.

54. | Baxueimue coeIuHEHUS 0 CaMOOI1IeHKa C
KaIbIus (OKCHI, TUIPOKCHUI, UCIIOJIb30BaHUEM
COJIN). «O1IEHOYHOT O JIHCTa»

55. | JKéctrocTh BOABI U cIOCOOBI €€ 0.5 CaMOOI1IeHKa C
ycrpanenus. [Ipaktnyeckas HCIIOJIb30BaHUEM
pabota Ne6. JKEcTKOCTh BOBI U «O11€HOYHOTO JTUCTa
METOJIbI €€ YCTPaHEHHUs

56. | Beruucnenus no ypaBHEHHUSIM 0 CamoornieHka ¢
XUMHYECKHUX PEaAKIIHA, €CITN HCIIOJIb30BaHUEM
OJIMH U3 PEareHTOB JlaH B BHUJIE «O1IeHOYHOT O JIHCTa»
BOJHOT'O PacTBOPA C U3BECTHOM
MacCOBOH J0JIEH.

57. | Amomunuii. [Tonoxxenue B 0 [IpakTuueckas pabora

MIEPUOTUYECKON CHCTEME
XUMHYECKUX 3eMeHTOoB JI. H.
MeHeneeBa, CTpoeHHE aToMa.
Haxoxnenue B mpupone.
dOu3nYecKue U XUMUYECKUe
CBOMCTBRA.




58.

AmMdoTepHbIE CBOMCTBA OKCHA
Y TUAPOKCUJIA ATFOMUHHSL.

CaMoolIeHKa ¢
HUCIOJIb30BaHUEM
«O11€HOYHOr0 JTUCTaY

59.

Keneso. [Tonoxenune B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB /JI. U.
MenpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupoe.
duznyeckre 1 XUMHUUECKHE
CBOMCTBA.

TectupoBanue

60.

OKcuibl, THIPOKCUIBI H COITH
xeneza(ll) u xeneza(Ill).

IIucbMeHHBIN KOHTPOIb

61.

[IpaxTnueckast padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «BakHelmme
METaJIJIbl U UX COCTUHCHUS

[IpakTuueckas pabora

62.

[IpaxTnueckas padora Ne 8.
PacnosznaBanue
HEOPraHUYECKHUX BEIIECTB C
MOMOIIIbIO KaU€CTBEHHBIX
peaKkuuii Ha HOHBI.

[IpakTnueckas pabora

63.

Pemenue 3a1a4 Ha BBIYUCJIICHUA
[0 YPaBHEHUSIM XUMHYECKUX
peaKkuuii, €ciii OJJMH U3
peareHToB J1aH B U30BITKE UITU
COJICP’KUT MPUMECH; MACCOBOM
JI0JIA BBIXOJ1a MIPOJIYKTa
peakmu

CaMooIeHKa ¢
HUCIOIb30BaHUEM
«OILEeHOYHOT0 JIUCTAa»




64. | Ypok o6o0meHus u 1 0 0 CaMoOoOI1IeHKa C

CHUCTEMAaTU3alu 3HAHUH 110 HCIIOJIB30BaHUEM
Teme: MeTauisl ¥ uX «O1IEHOYHOT O JIHCTaY
COCITMHCHUSI.

65. | Konrponbnas pabora mo teme: |1 1 0 KonTtponsHas padora

MerTanibl 1 UX COSAMHEHMUS.

66. | BemectBa u Marepuabl B 1 0 0 VYcTHBIN onpoc
MMOBCEHEBHOW KU3HU
yenoBeKka. XUMHUS U 310POBbE.
BbezonacHoe ncnonb3oBaHue
BEIIECTB U XUMHUYECKHUX
peakiuii B OBITY.

67. | OCHOBBI KOJIOTHYECKOU 1 0 0 VYcrHbIl onpoc
IrPaMOTHOCTH. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKaroLen
cpensl. Ponb Xumun B perieHnn
9KOJIOTUYECKUX TTPOOIIEM.

68. | UtoroBas aTTecranus mno 1 1 0 KonTpomnbHas pabota
XUMUH 32 KypC OCHOBHOU
IITKOJIBI

YMK: TI'abpuensa O.C. Xumust 8 knacc. YueOHuk s obmeodpazoBarenpHbix opranmzaiuit/ O. C. I'abpuensu, U.I'. Octpoymos,
C.A. CnanxoB — M.: IIpocBemenue, 2019r.




