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HosicuuTebHAA 3aNMCKa
[Iporpamma o XMMUHU Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUs COCTaBIIEHA Ha OCHOBE:
— ®enepanbHoro 3akoHa oT 29.12.2012 r. Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepanuny;
— ®epepanbHOro I'ocyaapcTBEHHOr0 00pa30BaTENIBbHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus,
[Ipuka3z MunucrepctBa oOpazoBanust 1 Hayku P® ot 17.12.2010r. Ne 1897 (c usmeHeHUsIMH U
JIOMIOJTHEHUSAMN )
—  ®DepepanbHOi 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPXKIAECHHON
npukazoM Munnpocsemenust Poccun ot 18.05.2023 Ne370 (c u3sMeHEHUSIMH U JJOJIITOTHEHUSIMHU )

— ®epaepanpHOW paboueii MporpaMMbl OCHOBHOTO 00IIIEr0 00pa3oBaHus MpeaMeTa « XuMus st 8 — 9
KJ1accoB (0a30BbI YPOBEHB);

— OcHOBHOM 00pa3oBaTeIbHON MPOTpaMMBbl OCHOBHOTO o0Imero oopaszoBanusi MBOY «llymmHoBCKas
COUI»
[Ipu coctaBnenun paboueil mporpaMMBbl UCIIOJIb30BaNach Mporpamma nof pea. ['adbpuenan O.C.

[Ipn w3ydeHWM XMMHUU Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMS BaXKHOE 3HAYCHUE NPHOOpEITH
TaKHe eI, KaK:

— (QopMuUpOBaHHWE WHTEIUICKTYaJIbHO pPA3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSTCIILHOMY TMPUHATHIO PEIICHUH, CIOCOOHON amanTUpoBaThCs K OBICTPO
MEHSFOITUMCS YCIIOBHSIM JKU3HU;

— HaIlpaBJIECHHOCTh OOyUYEHHsI HA CUCTEMAaTUYECKOE MPHOOIIEHHE 00yJaromuXCs K CaMOCTOSATEIbHON
MO3HABATEIILHON JIEATeTLHOCTH, HAYYHBIM METOJaM IO3HaHUs, (HOPMUPYIOIMIUM MOTHBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0ecrnieueHne yCIIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 0OYYAIOIIUMUCS OTBITA Pa3HOOOpa3HOM
NESTEIIbHOCTH, TIO3HAHMSI U CAMOITO3HAHUS, KIFOUEBHIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIUH), UMEIONINX
YHHUBEpPCATbHOE 3HAYCHUE JIsI PA3TUYIHBIX BUIOB I€ATEIHHOCTH;

— ¢opmupoBanue oO0IIe (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHITh M OLICHUBATH SIBIICHUS OKPY’KAIOIIETO MHUpPA, UCIIOJB3Yys 3HAHUS U OMBIT, IOTyYeHHBIC
OpU W3yYeHWH XUMUHU, MPUMEHATh UX TPU PEHICHHH NpoOJieM B TMOBCEJIHEBHON JXU3HU H TPYAOBOMN
NeSTEIILHOCTH,

— ¢opMupoBaHHEe Yy OOYYAOIIMXCS TYMaHUCTHYECKUX OTHOIICHUH, IMOHUMAHHS IICHHOCTH
XUMHYECKUX 3HAHWH JUIs BBIPAOOTKH SKOJOTHUECKH I€JeCO00pa3HOro MOBEACHUsS B OBITY M TPYIOBOU
JESTEIIbHOCTH B LIEJISIX COXPAHECHHS CBOETO 3/I0OPOBBS M OKPYIKAIOIICH MPUPOTHON CPEIBI;

MecTo yueOHOro npeaMera B y4eOHOM IJIaHE IIKOJIbI

O611ee yrcno 4acoB, OTBEAEHHBIX JIJIS U3yUEHUSI XMMHH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHus,

cocraBisieT 136 yacoB: B § kiacce — 68 gacoB (2 yaca B Heneln), B 9 kiacce — 68 wacoB (2 yaca B HEZEIIO).
. Conep:xxanue o0y4eHus
8 KUIACC

IlepBoHauyajbHbIe XMMHYeCKHE IOHATHS

IIpenmer xumuun. Poib XMMHM B KM3HHU 4Ye€lOBEKa. XHMMHUS B CUCTEME HayK. Tema W BewlecTsa.
du3nyecKkue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsSTHUE BerlecTB. [IoHsATHE 0 MeToAax MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus CMECEei.

ATOMBI M MOJIEKYyNbl. XUMUYECKUE 3JeMeHTbl. CHUMBOJIBI XUMUYECKUX JJIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHUE.

Xumunyeckasi popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCcUTENbHAas aToMHass Macca. OTHOCUTENbHAsh MOJIEKyJisipHas Macca. MaccoBas a0ms
XUMHUYECKOT0 3JIEMEHTA B COSMHEHHH.

KomnuectBo BemectBa. Monb. MosspHass Macca. B3auMoOCBSI3b  KOJIMYECTBA, MAcChl M 4YHUCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tsl mo hopmynaM XUMHUYECKUX COCTUHEHH.

Ou3ndecKkue W XMUMHUYCCKUE SBJICHHS. XUMHUYECKas peaknus U e€ MpHu3HAKA. 3aKOH COXpaHCHUs
Macchl BeIlecTB. XuMUYeckue ypaBHeHusa. Kiaccupukanus XUMHYECKUX peakiuil (COeAMHEHUs,
pa3IoXKeHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii Ikcnepumenm:



3HAKOMCTBO C XMMHUYECKOM MOCYA0H, MpaBuiIaMu paboThl B J1abopaTopuu U mpuéMaMu oOpalieHus ¢
71a00paTOpHBIM 00OPYJOBaHUEM, H3YYCHHE U OMHUCAHWE (DPU3MYECKHX CBOMCTB 00pa3llOB HEOPTaHUUECKUX
BellecTB, HaOmojeHue ¢usznyeckux (TUIaBlIeHWE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE U KOHJACHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE MEJIHOW MPOBOJIOKH,
B3aMMOJICICTBHE MeNla C KHUCJIOTOM) sBIeHWH, HAOMIOJEHHE | OIMCaHUEe TNPU3HAKOB MPOTEKAHUS
XUMHAYECKHX peaknuid (pas3lio’keHHe caxapa, B3auMOJCHCTBHE CEPHOM KHCIOTHI C XJOPHAOM Oapws,
paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoieiicTBHE kKene3a ¢ pacTBopoM conu meau (11),
U3yYeHHE CIOCOOOB pa3/ielieHHuss CMeceil: C TOMOUIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE,
TUCTWUTSIMS, XpoMaTorpadusi, MpPOBEACHHE OYHCTKH TMOBApEHHOW COJIM, HAONIOJIEHWE U OIMCaHUe
pe3ysbTaTOB MNPOBEJACHUS OIbITa, WUIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MacChl, CO3JaHHE MoJenen
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kueiinne npeacTaBuTe Il HEOPraHUYECKHX BellleCTB

Bo3ayx — cMech razoB. CocraB Bo3zayxa. Kucinopoa — aneMeHT M npoctoe BemectBo. Haxoxaenue
KHUCTIOpOJia B TIpHUpoJie, (PU3MUeCKHe W XUMHUYECKUEe CBOMCTBA (peakmuu ropenus). Okcunbl. [Ipumenenue
kucaopojia. CriocoObl MOMydYeHHs KUCIOpoaa B 1abopaTopuu U mpoMbliieHHOCTU. KpyroBopoT kucnopoaa
B ipupojie. O30H — aJuI0TpOIHAs MOIU(pUKALINS KUCIOPO/a.

TemnnoBoit 3¢ hekT XuMUIeckor peakiui, TEPMOXUMHUECKHE YPaBHEHHUS, IK30- U SHIOTEPMHUECKHE
peakiu. TOmIMBO: yrois U MeTaH. 3arpsi3HEHHE BO3/lyXa, YCHICHHE MapHUKOBOTO d(hdekra, pa3pylieHue
030HOBOTO CJIOSI.

Bomoponx — sneMeHT W mpocToe BemiecTBO. HaxoxneHue Bojgopojga B INpHpoje, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI oayueHus. KucioTsl u comnu.

Monsipablit 00bE€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®duznueckue cBoMcTBa BoAbl. Bonma kak pactBoputens. PactBopel. HacklllieHHbIE U HEHACBIILIEHHBIE
pactBopbl. PacTBOpUMOCTh BEIECTB B BoJie. MaccoBasi 107151 BEIIECTBA B pACTBOPE. XUMUYECKUE CBOMCTBA
BoAbl. OcHOBaHMs. Posib pacTBOpOB B IpHUpOAE M B XKU3HM uenoBeka. KpyroBopoT Boabl B NpHUPOJE.
3arpsi3HeHUE TPUPOAHBIX BOJA. OXpaHa ¥ OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus  Heopranmdeckux  coemuHeHuit.  Oxcuapl.  Kmaccuduxamuss ~— OKCHAOB:
coneoOpa3yromire (OCHOBHBIC, KHUCIOTHBIC, aM(DOTEpHBIC) U HecoleoOpasyromue. HoMeHKIIaTypa OKCHJIOB.
®u3nuecKue 1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuaos.

OcnoBanmst. Kinaccudukanusi ocCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HomeHkmarypa
ocHoBaHUU. OU3nyecKne U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lomyuenne ocHOBaHMil.

Kucnorsl. Knaccudukanms kucinor. Homenknatypa kucinoT. Ou3UUecKkue W XMMHUYECKHE CBOMCTBA
kucnor. Psag akrusHoctu MetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknarypa coseid. @uznueckue 1 XUuMUUYECKHe CBOMCTBa colieid. [loydyenue comneit.

['eneTnueckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCUHEHUN.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE ONpEeJeIeHHe COJAEpKaHMS KHUCIOpoJa B BO3JIyXe, I[OJly4eHUe, CcoOupaHue,
pacro3HaBaHHe U M3YYCHHE CBOMCTB KHCIOPOa, HAOIIOIeHNE B3aMMOICHCTBHSI BEIIECTB C KHCIOPOJOM H
yCIIOBUSI BO3HUKHOBEHHUS U TpEKpalleHus ropeHus (moxapa), O3HaKOMJIEHHE ¢ 00pasllaMd OKCHAOB U
ONMCAaHUE UX CBOMCTB, NMOJy4YeHHE, COOMpAaHNE, PACIIO3HABAHUE U M3yUYEHUE CBOWCTB BOAOPOJa (FOpEHHE),
B3auMojeiictBue Bojgopona c¢ okcugoM wmenu (II) (BO3MOXXKHO UCHONMB30BAaHUE BUICOMATEPHUAIIOB),
HaOro/IeHue 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHIE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pa3IuM4YHOM paCTBOPUMOCTBIO, TPUTOTOBJIEHHWE PACTBOPOB C ONPENEIEHHOM MaccoBOM JoJei
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJICMCTBUE BOJbI C MeTaJJIaMUd (HAaTpUEM M KallblieM) (BO3MOXHO
UCIIONb30BAaHUE BUAEOMATEpUAJIOB), HCCIIEJOBaHHE O0Opa3llOB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIO/IEHNE W3MEHEHHs OKpackd HHIUKATOPOB B pacTBOpax KHUCIOT M ILEJIOYeH, M3ydyeHue
B3aumozeiicteust okcuna memu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C METaUlaMH, peakiui
HEUTpaM3aluy, MOJyYEeHHE HEpPacCTBOPUMBIX OCHOBaHUM, BBITECHEHHWE OJHOTO METala JIPYyTUM H3
pacTBOpa COJM, PELIEHUE SKCIEPUMEHTABHBIX 3a7ad Mo TeMe «BakHelline Kiacchl HEOPraHWYECKHX
COCIUHEHUIN.

Iepunonunyecknii 3axon u [lepnoanyeckas cucrema xuMudeckux 3jemMenToB JI. U. MenaeneeBa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIC peaKIMU



[lepBble MOMBITKM KIACCUPUKALMM XUMHUYECKUX 3JIeMeHTOB. IloHsATHE 0 Tpynmax CXOAHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIE€JTIOYHO3EMENIbHBIE METAJLIbl, TaJIOTE€Hbl, HHEPTHBIE T'a3bl). DIEMEHThI, KOTOPbIE
00pa3yroT aM(OoTepHbIE OKCUIBI U THAPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepumonmueckass cucrema xumuyeckux snemeHtoB [I. M. Menneneesa.
Kopotkonepuonnas n jnuaHonepuoasas Gopmsl [lepuonudeckoil cucremsl xumuueckux snemeHToB . U.
Menpneneesa. [lepuonst u rpynmnsl. @PU3MUECKUN CMBICH TIOPSAIKOBOIO HOMEpPA, HOMEPOB NIEPUOIA U TPYIIIIbI
JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000104eK
aToMoB nepBbIx 20 xuMudeckux aineMenToB [lepuonnueckoit cucremsl J. 1I. MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA IO €ro nojoxxkeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHMs pajuyca aToMOB XUMHUYECKUX JJEMEHTOB, METAJUIMYECKHX U
HEMETAJUIMYECKHUX CBOMCTB IO IPpyIIaM U Mepruoam.

3nayenue Ilepuoanueckoro 3akoHa M Ilepnonnyeckoil CHUCTEMbl XMMHUYECKMX 3JEMEHTOB s
pa3BUTHUS HayKH U ipakTuKU. [. 1. MeHeneeB — y4€HbIN U rpakIaHUH.

Xumnueckasi cBa3b. KoBaneHTHas (IOJsipHAs M HENOJISIPHAsi) CBA3b. OJEKTPOOTPHUIATENBHOCTh
XUMHUYECKUX 3JIeMeHTOB. VIOHHas CBSI3b.

Crenenp okuciaeHHsa. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccsl OKUCIEHUS U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB META/NIOB M HEMETaJUIOB, B3aMMOJEWCTBHE THMJIPOKCHJA IMHKA C
pacTBOpaMH KHUCJIOT M IIEeJIOYeH, MPOBEACHHE ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENbHO-
BOCCTAaHOBUTEIJIbHBIX PEAKIUil (TOpEHUE, PEaKIUU pa3I0KEHUs, COCTUHEHMUS).

Meosicnpeomemnute ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3eM IMPU M3YyUYEHUM XMMHMHM B 8 KJlacce OCYIIECTBIISIETCS depes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATHUH, TaK M MOHATHH, SBIAIOLIMXCA CUCTEMHBIMU
JUISL OT/IETIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO11e ecTeCTBEHHO-HAayYHblE MOHATHUS: HAY4HbIM (akT, rMnore3a, TEOpus, 3aKOH, aHaJHu3, CUHTE3,
KJIaccuuKaysi, MEepPUOJUIHOCTh, HAONIONEHHE, AKCIEPHUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEIb,
SIBJICHUE.

®usuka: mMarepusi, aToM, IEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJ, U30TOIbI, PaJNOaKTUBHOCTD,
MOJIeKyJla, 3JEKTPUYECKUH 3apsiji, BELIECTBO, TelOo, O0bEM, arperaTHoe COCTOSIHHME BEIIeCTBa, Tas,
¢u3nUecKre BeTMYHHBI, €IMHUIIBI H3MEPEHHS, KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC UCKOMIAEMBIC, TOTLTHUBO,
BOJIHBIE PECYPCBHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepnonnueckuin 3axoH. llepuommueckass cucrema xumuyeckux snemeHtoB [[. M. Menneneesa.
Crpoenure aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XUMHUYECKHX OJJIEMEHTOB MEPBBIX TPEX
NEPUOOB, Kallus, KaJbIUs U UX COEIMHEHUI B COOTBETCTBUU C MIOJIOKEHUEM 3JIeMeHTOB B Ilepuoanueckoi
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUJIbI XUMHUYECKOW CBS3H. THIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCHUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJJa XUMUUYECKON CBSI3U.

Knaccupukamuss ¥ HOMEHKJIAaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K pa3IMYHbIM KJIaccaM HEOPraHWYECKUX COCTUHEHUH, FTeHeTH4ecKas CBS3b HEOPraHMYECKUX
BEIIECTB.

Knaccupukanus XUMMUYECKUX peakUuil 10 pa3iMyHbIM IpHU3HAaKaM (M0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BENIECTB, MO TEIIoBOMY 3((deKTy, Mo H3MEHEHHIO CTENEeHEW OKHCIICHUS
XMMHUYECKHX 3JIEMEHTOB, MO OOpaTMMOCTH, II0 YYacTUIO KaTajau3aropa). OK30- U HHIOTEPMHUUYECKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHMSL.

[TonsATHEe O cKOpoCTH XUMHUYECKOHW peakuuu. IIoHsaTHE 00 0OpPaTUMBIX U HEOOPATUMBIX XMMHYECKHX
peakuusix. IloHsTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. llonarne o xartanuse. Ilonarue o
XMMHUYECKOM paBHOBecUH. DaKTOpbI, BIUAIOLIME HAa CKOPOCTh XUMHUECKOW PpEaKUUU U IOJIOKEHHUE
XUMHUYECKOTO PABHOBECHS.



OKHCANTENHEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENbHOM peakiuu. COCTaBICHHE YPAaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN C
UCIIOJIb30BaHUEM METO/a JIEKTPOHHOTO OanaHca.

Teopust >MEKTPONUTUUECKON TUCCOIHUAIMU. DIEKTPOJUTHI U HEINEKTPOIUTH.. KaTHOHBI, aHUOHBHI.
MexaHu3M JUCCOLMAIMN BEUIECTB C PA3TUYHBIMH BHUJAMU XUMHUYECKON cBsi3u. CTeneHb NUCCOIMAIINU.
CuiibHbIE U cJ1a0bIe SJIEKTPOJIHUTHI.

Peakuuu wuoHHOro oOMeHa. YcHnoBHS TPOTEKAaHUS peakuil HOHHOTO OOMEHa, TONHBIE H
COKpali¢HHbIe HOHHBIC YpaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPECTaBICHUMN
00 areKTponuTHYeCcKOr Auccoruanuy. KauecTBeHHbIe peakiuy Ha HOHbI. [IoHsATHE O THApOH3e COoMeil.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJENSIMH KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYeCKHX BEIIeCTB — METaIOB U
HeMeTalioB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAAa HATPHs), UCCIEJAOBAaHHE 3aBUCHMOCTHU
CKOPOCTH  XMMHYECKOM  peakludu OT  BO3JIEHCTBUS  pasNUYHbIX  (AKTOPOB,  HCCIEIOBaHUE
NEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MPOIECCA JUCCOLUALMN KUCIIOT, LEN04Ye U coliel (BO3MOXKHO
UCIIONb30BAaHUE BHUJEO MaTEpHalioB), MPOBEIECHUE OIbBITOB, WJUTIOCTPUPYIOIIUX TMPU3HAKH MPOTEKAHUS
peakuuii WOHHOTO OOMeHa (0Opa3oBaHHME OcCagKa, BBIICICHHWE Ta3a, OOpa3oBaHHWE BObBI), OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (ropeHue, peaxkiuu
pasfioKeHUs, COeAMHEHUS ), pacCIO3HABAaHUE HEOPTAaHMYECKUX BEIIECTB C TOMOIIBI0 KaU€CTBEHHBIX PEaKIIUii
Ha MOHBI, PEeIlIEHUE IKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTanibl M MX coeIUHEHUS

OOmiast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucyeHus. CTpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX BEIICCTB — FAJIOTCHOB. XUMHUYECKUE CBOWCTBA HA
npuMepe xJjiopa (B3aMMOJCHCTBHE C MeTaUlaMH, HEeMeTallaMH, Ieiodamu). XiopoBogopon. ConsHas
KHACJIOTA, XWMHUYECKHE CBOMCTBA, IOJlydeHUE, NpuMeHeHue. JleficTBMe Xjopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesoBeka. BakHelre XJI0pUIbl U UX HaXOXKICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3jaeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne W (pU3MUecKHe CBOMCTBA MPOCTBHIX BEHIECTB — KHCIOPOAa M CEpBHI.
AnnotpornHble MOAU(HUKAINN KUCIOPOAa U Cepbl. XUMHUECKUE CBOUCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckue U XxuMuueckue cBoicTBa. OKCHABI cepbl KaK MPEICTaBUTENNM KHCIOTHBIX OKcHUIoB. CepHas
KHUCTIOTa, (U3NYCCKUE ¥ XUMHUYECKHE CBOHCTBA (0OIIME Kak TMpeJCTaBUTENS Kiacca KHCIOT |
cnenuduueckre). XMMUUECKHE peaKkllny, JIeXKallle B OCHOBE MPOMBIIIIEHHOTO CII0c00a MOMyUeHuUsl CEpHOI
kucnotel. [Ilpumenenue cepHoi KUCIOTHL. CONM CepHON KUCIIOTHI, KAUeCTBEHHAs peakilus Ha CyJb(aT-uoH.
Haxoxnenune cepbl M €€ COEOUHEHHH B MPUPOAE. XUMHUYECKOE 3arpsi3HEHHE OKpY’Kalollell cpebl
COCIMHCHUSIMU cepbl (KUCIOTHBIC JOXIW, 3arps3HEHHE BO3JlyXa U BOJOEMOB), CHOCOOBI €ro
peIOTBPAIICHHUS.

OOmiast xapakTepucThka NIeMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIC
CTENeHH OKHUCJIECHMs. A30T, pacmpocTpaHEeHHWE B TpuUpoae, (PU3NYECKHe M XUMHYECKHE CBOMCTBA.
KpyroBopor aszora B mpupome. AMMHAK, €ro (PU3NICCKUE M XUMHYECKHUE CBOWCTBA, IONYYCHHE U
npumenenne. Coiau aMMOHMS, MX (U3NYECKHE U XHMMUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakuus Ha WOHBI aMMOHHS. A30THAas KHCIOTa, €€ TOoNydeHWe, (PU3MYecKHe M XUMHUYCCKHE CBOWMCTBA
(obmme kak mpencTaBUTENs Kiacca KHUCIOT U crenududeckue). lVcmonb3oBaHWe HUTPATOB U coleit
aMMOHHS B KauyeCTBE MUHEPAIbHBIX yI0oOpeHWi. XWMHUYECKOE 3arps3HCHHE OKpYKAMIMIEeH Cpelbl
COCTMHEHUSMHU a30Ta (KHUCJIOTHBIE JIOKIU, 3arps3HEHHe BO3[AyXa, MOYBBI U BOAoéMoOB). Docdop,
ayotporHbie Mogudukanun ¢ocdopa, Gusndeckue um xumudeckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucnora, ¢uzNYECKMEe W XHUMHUECKHE CBOWCTBa, moiyudeHue. Mcmonwr3oBanue ¢ocdaroB B
KaueCTBE MHUHEPAIbHBIX YI00pEHUH.

Obmas xapaktepuctuka 3meMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHBIE
CTCTICHH OKUCJICHHS. YTIEPOJ, aJUIOTPOITHBIE MOAU(PUKAIINYU, PACIIPOCTPAHEHUE B MPHUPOE, HU3HUECKUE U
XUMHUYecKHe cBoicTBa. AncopOrus. Kpyrosopot yriepona B npupozae. OKcuabl yriaepoaa, ux Gpuzndeckue
U XUMUYECKHE CBOMCTBA, JEHCTBHE HA >KMBBIC OPraHU3MBI, MOJYyYECHUE U NMPUMEHEHHE. JKOJOTUYECKHE
npoOiieMbl, cBsi3aHHBIE C okcuaoMm yruepona (IV), rumore3a rmo0anbHOrO MOTEMJICHUS KJIMMATa,
MapHUKOBBIN dPPEeKT. YTONIbHAS KHCIIOTA U €€ CONU, UX (U3HIECKUE U XUMUICCKUE CBOMCTBA, MOTyYeHUE U
npuMmeHnenue. KauectBenHas peakiusi Ha kapOoHaT-noHbI. Vcronb30BaHne kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIUICHHOCTHU U CEJIBCKOM XO3SUCTBE.



[lepBoHayabHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHMSX yriepoiaa (MeTaH, 3TaH,
STWIIEH, alleTUIIEH, ATaHOJ, [JIMLEPUH, YKCYCHas KUciaoTa). [IpupoaHble HCTOYHUKYU yTiIeBOIOPOAOB (Yroiib,
NPUPOIHBIA Ta3, HEPTH), MPOAYKTHl MX TepepaboTku (OCH3WH), WX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonaTne 0 GMOJIOrMYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OeIKaX, yriIeBOAaX — U UX POJHU B )KU3HM YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue M XHMMHUYECKHE CBOWCTBA, MOJIy4deHHE U HpuMeHeHue. CoeluHEeHUs
KpeMHus B npupoje. Obuue npencrasieHus o6 okcuae kpemuus (IV) u kpemuueBoii kucinore. CUITUKATHI,
UX HCHOJb30BaHUE B OBITY, B INPOMBIIUIEHHOCTH. BakHelIIne CTpOUTENbHBIE MaTepUalbl: KepaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, jkee300eToH. [IpoGieMbl 6e30MmacHOro HCIOIb30BAHMS CTPOUTEIBHBIX MATEPHATIOB
B IMOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKHX BEIECTB, CBOWCTB COJSHOW KHUCJIOTBHI, IIPOBEJICHHE
KayeCTBEHHBIX PEaKIUii Ha XJIOPUI-UOHBI U HAOIIOACHHE TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPasKAIOIIUE
¢u3nuueckne W XMMHYECKHE CBOMCTBA TaJOr€HOB M MX COCIMHEHHH (BO3MOXXHO HCIOJIh30BAHUE
BUJICOMATEPHAIOB), O3HAaKOMJICHHE C OOpa3llaMH XJIOPHAOB (TaJoreHUJ0B), O3HAKOMIIEHHE ¢ oOpa3lamu
ceppl U €€ COENMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMAaTEpUANIOB), HaOIIOJIEHUE TIpoliecca
oOyrnuBaHUsl caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEpPHOW KHCIOTHI, H3yUYE€HHE XHUMHUYECKHUX
CBOWCTB pa30aBJICHHOW CEpPHON KHUCIOTHI, TNPOBEACHHE KAYECTBEHHOW peakIuu Ha CyiabpaT-uoH H
HaOII0/IeHUE MpU3HaKa e€ MPOTeKaHus, O3HAKOMJIEHUE ¢ (PU3MYECKHUMH CBOMCTBaMU a30Ta, ¢ocdopa u Ux
COeMHEHUI (BO3MOXKHO UCIOJNIb30BaHUE BHEOMATEpHANIOB), 0OOpa3maMu a30THBIX H  (HOcPOpHBIX
ynoOpeHul, TOdy4YyeHHe, coOupaHue, paclo3HaBaHWE W H3Y4YEHHE CBOMCTB aMMHaka, MPOBEACHUE
Ka4eCTBEHHBIX peakluii Ha MOH aMMOHHUS W (ocdar-HOH W H3y4YeHHE NPHU3HAKOB HX NPOTEKAHUS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI C MeIbl0 (BO3MOXKHO HCIOJB30BaHUE
BUIEOMATEPHAJIOB), H3Y4YCHHE MOJENel KPHUCTAIMUECKUX pemeToK anMasa, rpaduta, ¢Qyiuiepena,
03HaKOMJICHHE C MPOIIECCOM aICOPOIMN PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM
NPOTHUBOTA3a, MOJyYeHHe, COOMpaHue, paclio3HaBaHUE M U3yUSHHE CBOIMCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE
KayeCTBEHHBIX peakuuidi Ha KapOOHAT W CHJIMKAT-UOHBI M HW3Y4YCHHE MPHU3HAKOB HUX MPOTEKaHUs,
03HAaKOMJIEHHE C MPOAYKLUHEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 334ay I10
TeMe «BaxkHel1ne HeMeTaulbl U UX COSUHEHUS.

Metasibl M X COeIMHEHHS

OOmiasi XapakTepUCTUKa XMMHMYECKUX SJIEMEHTOB — METAUIOB Ha OCHOBAHMM HUX TMOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux sneMeHtoB [[. M. MenaeneeBa u ctpoeHus atoMmoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBA3b U METaJNIMYECKasi KPUCTAIUINYECKAs! PEeIIETKA. DIEKTPOXUMUYECKUN P
HanpsHKeHUH MeTayutoB. DHU3MYECKHe W XUMHUYECKHE CBOWCTBAa MeTayuioB. OOmMe CrocoObl MOITy4eHUs
MeTaisioB. [loHsTHE 0 KOPPO3UM METaNIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (cTalb,
YyT'yH, JIOPATIOMUHUMN, OpOH3a) U X IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[[lemounsle MeTamnbl: nonoxkenue B llepuogmyeckolt cucreme xummyeckux saemMeHtoB J[. .
MenpeneeBa, CTpOEHHE MX aTOMOB, HaXO)KJeHUE B Ipupojae. Pusznyeckue M XMMHUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kajusi). OKCUIbl M THAPOKCUABI HATPUS U Kanus. [I[puMeHeHne MIeT0uHbIX METAJIOB U
UX COCAUHEHHUM.

[[lerouno3emenbHbIE METAJUIBI MAarHui M Kanblui: monoxeHue B Ilepuoamdeckoil cucreme
xuMHuueckux 3iemeHToB . . MenaeneeBa, CTpO€HHE UX aTOMOB, HAXO0XKAEHUE B IpUpoie. PU3HUECKHUE U
XMMHUYECKHE CBOWCTBAa MarHusl W Kaiblivsa. BakHelinne coequHeHHs KaiubIus (OKCHJ, TUAPOKCHU, COJIH).
XKécTtkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B llepuonnueckoit cucreme xumuueckux sneMeHToB [[. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKACHUE B Mpupoae. PU3NUecKre U XMMHYECKHE CBOWCTBA aIFOMUHUS. AM(OTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCH/IA ATFOMUHUS.

Kenezo: monoxenue B Ilepuomnueckor cucremMe xumudeckux snemeHToB J[. M. Menneneesa,
CTPOCHHE aTOMa, HaxoXkJaeHue B mnpupoje. Pusnmyeckne M XUMHYECKUE CBOWCTBa xene3a. OKcuusl,
ruapokcuibl U conu xkenesa (11) u sxenesa (III), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C OO0pasllaMd METAIJIOB M CIUIABOB, HMX (PH3MUECKUMH CBOWCTBAMH, H3yYeHHUE
pe3yNbTaTOB  KOPPO3MH METAUIOB  (BO3MOXKHO HCIOJIb30BaHHWE BHJECOMATEpPHAlIOB), OcoOeHHOCTel
B3aMMOJEHCTBHSI OKCUAA KaJdblUsl U HATpus C BOAOM (BO3MOXKHO MCIIOJIb30BaHHE BUEOMATEPHAIIOB),



UCCIICIOBAaHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCa TOPSHHUS Kelle3a B KUCIOpo/ie (BO3MOKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHHWS KAYEeCTBEHHBIX PEAKIMd Ha WOHBI: MAarHus, KalbIus,
amroMuHus, 1uHKa, ckeneza (II) m xenmeza (III), megm (II), HaGmrOAEeHWE M OMHMCAHHWE TIPOIECCOB
OKpAITUBaHUS IUIAMEHU MOHAMH HATPUs, KU M KaJbIUs (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPHUATIOB),
uccliieioBaHie aM(pOTEPHBIX CBOWCTB THIAPOKCHIA QIIOMHUHUS ¥ THUAPOKCHIA IIMHKA, pEIICHUE
IKCIIEPUMEHTAILHBIX 33724 10 TeMe « BaskHeHIre MeTauTbl U UX COCTUHEHUS.

XuMHIA U OKPYKAKIIAS Cpeaa

BemecTBa 1 MaTepuaibl B TOBCETHEBHOM KM3HH YeJOBEeKa. be3omacHoe MCIONb30BaHUE BEIICCTB H
XUMHUYECKHX peakiuii B ObITy. [lepBas moMonib Mpu XUMUYECKHX 0XKOTaxX M OTPABJICHUSIX.

XUMHYECKOE 3arps3HCHHE OKpYKaroIIel cpeipl (MpenebHas JOIMyCTHMasi KOHIICHTPAIUST BEIIECTB,
nanee — [1/IK). Poyib XuMuu B pemieHHH SKOJIOTHIECKUX TTPOOIIEM.

XumuuecKkuii IKCnepuMenm:

u3ydeHre 00pa3IioB MaTepHalioB (CTEKIIO, CTUIAaBbI METAJUIOB, MOJUMEPHBIC MaTEPHUAIIbBI).

Meoscnpeomemnuwie ceasu

Peanmzanus MEKNpPEIMETHBIX CBSI3eH NpPU M3YyYCHHH XMMHUU B 9 Kllacce OCYIIECTBISICTCS 4Yepe3
UCTIONTb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHITHMA, TaK W MOHSATHH, SBISIONUXCS CUCTCMHBIMHU
JUTSL OTACIBHBIX MTPEIMETOB €CTECTBCHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIU3, CHUHTE3,
KJIaccuuKaIys, MEePUOIUIHOCTh, HAONIOJICHHE, AKCIEPHUMEHT, MOJCIMPOBAHUE, W3MEPECHUE, MOJICIb,
SIBJICHUE, TTAPHUKOBBINA 3 (DEKT, TEXHOIOTHsI, MATEPHUAIBL.

dusnka: mMarepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHU, W30TOIbBI, PaIHOaKTHBHOCTb,
MOJICKYJIa, SJEKTPHUSCKHUNA 3apsiI, POBOHUKH, ITOJYIIPOBOJIHUKH, JTHIICKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTh, KPUCTAIUTHYECKAs PEIIETKA,
CIUTaBbl, (pU3WYECKHE BEIUYHHBI, SAMHHIIBI M3MEPEHHUsS, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3IBI,

CounHize.

buonorus:

dorocunTe3, apixaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpAIbHBIE  YIOOpeHUs,

MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATE/IbHbIE BEIIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJIBI, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAeMbIE, TOTLTUBO,

BOJIHBIE PECYPCHI.

II. IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOIO0 NMpeaMeTa
JINYHOCTHbIE pe3y/bTaThl

TpakaAaHCKOC
BOCIIMTAHHUC!

- MPEACTABJICHUS O COLUANBHBIX HOPMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOILIEHUHN B KOJUIEKTUBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TIOJE3HOH, Y4eOHOMCCIIEN0BaTENbCKOH,
TBOPYECKOW U JPYrMX BHJAAX JCSATCIbHOCTH, T'OTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
JIEATETHPHOCTA TPU BBIMOJTHEHUH YYE€OHBIX, MO3HABATENBHBIX 3a7[a4, BBIMOTHCHUH XHUMHYECKHUX
OKCMEPUMEHTOB, CO3JaHUHM Yy4YeOHBIX TIPOEKTOB, CTpPeMJIEHHS K B3aWMOIOHUMAHHIO U
B3aMMOTIOMOIIM B TPOIIECCE ITOW YUeOHO! NI TeNIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TOBEICHHE
U TIOCTYIIKM CBOUX TOBApHINEH C TO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICJICTBUN OCTYIIKOB;

MaTPpUOTHIECKOC
BOCIIMTAaHHUC!

- UEHHOCTHOTO OTHOIICHHS K OTCYCCTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIICJMIO, IMOHMMAHHUS 3HAYEHHUS XUMHUYECKONM HAyKH B JKH3HH COBPEMEHHOro OOIIEeCTBa,
CIOCOOHOCTU BJIAJIETh JOCTOBEPHON HH(pOpMAIUE O TEPEAOBBIX OCTUKCHUSX W OTKPBITHIX
MUPOBOW M OTEUYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa
1 00IIeCTBa;

HEHHOCTH
Hay4YHOTO
MTO3HAHUSL:

- MHPOBO33PEHYCCKHE TPEIACTABICHIS O BEIMIECTBE W XUMHUYCCKOH pPEaKINH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM U COCTaBIIAIOIIME OCHOBY JAJi1 MOHMMAHHS CYIIHOCTH
HAyYHOW KapTHHBI MHUpPA, TPEICTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS IPHUPOJIBI,
B3aUMOCBS34X YEJIOBEKA C IPUPOAHOM CPENIOi, O POJIM XMMHUU B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;
- MO3HABATEJIbHBIC MOTHBBI, HAITPABJICHHBIC HA MTOJIyYCHUE HOBBIX 3HAHHUI 10 XUMUH, HEOOXOMMbIS
IUTST OOBSCHEHHsI HAOIIOJIAEMBIX TPOILECCOB W SIBIICHWA, MO3HABATEIbHON, WH(POPMAIMOHHON H
YUTATENhCKOW KYJIBTYPHI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENFHON pabOThl ¢ YI€OHBIMU TEKCTaMH,
CIPaBOYHOM  JIUTEPATypoOl, JOCTYIHBIMA TEXHUYCCKHUMH CPEICTBAMU  HH(POPMAIMOHHBIX
TCXHOJIOTHIf;

- uHTepec K OOyYEeHWI0 W TIO3HAHHWIO, JIOO0O03HATENBHOCTh, TOTOBHOCTH H CIOCOOHOCTH K
caM000pa30oBaHUIO, TPOEKTHONH M HCCIEAOBATEIHCKONH MESITEILHOCTH, K OCO3HAHHOMY BEIOOPY
HANPABJICHHOCTH U YPOBHS 00y4YeHUs B TAJIbHEUIIIEM;




¢duznueckoe
BOCIIUTAHUE,
(hopmupoBanue
KYJIBTYPbI
310POBbs u
MONNOHAIBHOTO
OJlaronoayyus:

- OCO3HAaHHWE IIEHHOCTHU JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3MI0pOBBIA  00pa3 KHU3HH, OCO3HAHWE IIOCICACTBUH H HENPUSATHE BPEIHBIX IMPUBBIUCK
(ymoTrpeOneHust amKoTOJIsI, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS IIPABHII
0€30MacHOCTH MPH OOPAIICHHH ¢ XUMUYSCKUMH BEIICCTBAMHU B OBITY U peallbHOM JKU3HH;

TPYZIOBOTO
BOCTIUTaHUS:

- HHTEPEC K MPAKTHYECKOMY U3yUEHHUIO podeccuil U Tpyia pa3IndHOTO POJia, YBaXKEHHE K TPYIY U
pe3ynbTaTaM TPYAOBOH NEATENFHOCTH, B TOM YUCIIE HAa OCHOBE MPUMEHEHUs MPEeIMETHBIX 3HaHUN
MO0 XUMHH, OCO3HAHHBIA BHIOOP WHIMBUAYAIbHOW TPACKTOPHH TPOJIOIDKEHHs 00pa3oBaHUS C
y496TOM JHYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, YCIENTHON TTpodecCHOHaANBHON NEATSIFHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH Q/IaITUPOBATHCS B IPO(HEeCCHOHAIBHOH Cpeie;

9KOJIOTHUYCCKOTO
BOCIIMTaHHUA:

- DKOJIOTHYECKH IeIecO00pa3Hoe OTHOIIEHHE K MPHUPOJe KaK NCTOYHHKY JKM3HHM Ha 3eMiie, OCHOBE
e€ CyIecTBOBaHWS, IIOHMMAaHHE IIGHHOCTH 3J0pPOBOTO U Oe3omacHOro o0pas3a JKW3HH,
OTBETCTBEHHOE OTHOILIECHHE K COOCTBEHHOMY (PU3NYECKOMY M IICUXHYECKOMY 310POBbIO, OCO3HAHHUE
LIEHHOCTH COOMIONCHNS NpaBMJl 0€30IIacHOTO MOBEAEHHS NMpU paboTe C BELIECTBAMM, a TaKXKe B
CUTYaIMSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJEH;

- CIocoOHOCTH TMPUMEHATh 3HAHWS, MOJlydacMble MpPU M3YYCHWH XUMHH, JUIS PELICHUS 3a/ad,
CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOJHON Cpenoi, A MOBBILIEHUS YPOBHS 3KOJIOTMYECKOM
KyJIBTYPbI, OCO3HAaHUs IJI00AJbHOIO XapakTepa 3KOJIOTMYEeCKHUX HpoOJIeM U MyTeH HX pEeIIeHUs
MOCPEICTBOM METOJOB XHMMH, 3KOJOTMUECKOTO MBIIIICHHS, YMEHHUS PYKOBOACTBOBAaThCS UM B
M03HaBaTEIbHON, KOMMYHHKAaTUBHOMN M COLIMATIbHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yJbTAThI

Ilo3HaBaTeJbHBIC YHHBePCaAJbHbIC yieOHbIe AelicTBUSA

bazoBrie
JIOTHYECKHE
JIICUCTBUSL:

- YMEHHUsS HUCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHHUS] PU OCBOEHWH 3HAHWH: pPacKpbIBAaTh
CMBICII XMMHYECKMX TOHSATHH (BBIIENATH MX XapakTepHble NPU3HAKH, YCTaHABIMBATh
B3aUMOCBSI3b C APYTMMHU TOHATUSIMM), WCIIOJIB30BaTh HOHATHS IS OOBSICHEHHS OTAEIBHBIX
(axTOB U ABIECHUH, BEIOUPATh OCHOBAHUS M KPUTEPHUHU AJISI KIIACCU(DUKAIIMH XUMHYECKUX BEIECTB
U XMMHYECKUX pEaKLuil, yCTaHaBIMBaTh NPUYMHHO-CICACTBEHHBIE CBA3M MEXIY OOBEKTaMHU
U3y4YCHHS, CTPOMUThH JIOTMYECKHUE PACCYXAEHUS (MHAYKTHBHBIE, NEAyKTHBHBIEC, IO AQHAIOTUH),
JlenaTh BbIBOJBI U 3aKITFOYCHMS;

- yYMEHHE TMpPHMEHATh B IMpOIlecce IMO3HAHUS MOHATHA (TpeIMETHBIE W METalPEeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMMHH, MPEOOpPa3OBBIBATh IIMPOKO
MpUMEHsEMbIE B XUMHM MOJEJIbHBIE TMPEACTaBICHUS — XMMHUYECKHM 3HaK (CHMBOJ 3JEMEHTa),
xuMuueckas QopMyna W ypaBHEHHE XUMHYECKOH pEakIMH — TpPH pPEUIeHHuH ydeOHo-
MIO3HABATENBHBIX 3a]a4, ¢ YYETOM H3TUX MOJEIbHBIX IIPEJICTABICHUN BBIABIATh U
XapaKTepH30BaTh CYLICCTBCHHbIE MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHYECKMX BEILECTB U
XMMHYECKUX PEaKlHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3H U
IIPOTUBOPEYHS B H3y4aEMBbIX IIPOLIECCAX U SABJICHHUSAX.

bazoBrie
HUCCIEI0BATEILCKUE
JNEUCTBUS:

- YMGHI/IG HUCIIOJIB30BAaTh IIOCTABJICHHBIC BOHpOCLI B KAQUCCTBEC I/IHCTp}IMCHTa IIO3HaHUs, a TAK)XKC B
Ka4yeCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX
CYXXIICHUH;

- mpuoOpeTeHHe OomnblTa 1O IUIAHUPOBAaHUIO, OPTaHU3alMl W TPOBEICHHUIO YYCHHYECKUX
AKCMEPUMEHTOB, YMEHHE HAOIIOATh 32 XOJ0M IPOIecca, CAMOCTOSITETFHO MIPOTHO3UPOBAThH €T0
pe3ynbsTaT, (HopMyITUpoOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yibTaraM MpPOBEAEHHOTO OTIBITA,
HCCIIEIOBAHUs, COCTABIIATh OTYET O MPOAEIIaHHOM padore.

Pabota c
nHpOpMaIuei:

- YMeHHE BBIOWpaTh, aHAIM3UPOBATh W WHTEPIIPETHPOBATH WHPOPMAIMIO PA3IHYHBIX BUAOB U
¢opM TpeAcTaBIeHHS, NOTYyYaeMyI0 W3 Pa3HBIX WCTOYHHWKOB (HAYYHO-TIOMYJISIpHAS JHTEparypa
XMMHYECKOTO COJIEPKaHus, CIIPaBOYHbIE MOCOOUs, pecypchl HTepHETa), KpUTUYECKH OLIEHUBATH
MPOTHBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

- YMEHHE TMPHUMEHSATh pa3jNdHble METOMAbI M 3alpochl NMPH TOMUCKE W OTOOpe MHPOpPMalWuU H
COOTBETCTBYIOUINX JTaHHBIX, HEOOXOANMBIX JUIS BBITTOJIHEHUS yUI€OHBIX M MMO3HABATEIbHBIX 33]a4
ONpeaeNEHHOTO THIA, NPHOOpPETEeHHE OIblTa B O0JACTH HCIOJIb30BaHUSl HMH()OPMAaLMOHHO-




KOMMYHHKAaTUBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTypOH aKTUBHOTO HCIOJNB30BaHMS Pa3INYHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENBFHO BBIOMpATh ONTUMAIBHYIO (OpMY TpeICTaBICHUSL
WHQOpPMAIM W WLUTIOCTPHPOBATH pPElIaeMble 3aJa4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMaMu rpaduKi 1 MX KOMOUHALIUSIMH;

-yMEHHE HWCHOJNb30BaTh M aHAJIM3UPOBAaTh B IMpolecce Yy4eOHOW M HCCIeN0BaTELCKON
JIESITEIBHOCTH WHPOPMAIMIO O BIMSHUH TPOMBIIUICHHOCTH, CEILCKOTO XO3SIMCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY’KaIOIIeH MPUPOIHOH Cpebl.

KOMMy]—[I/IKaTHBHbIe YHuBEpPCAJIBbHLIC yqeﬁmﬂe IleﬁCTBH

OO6uenue
CIOCOOCTBYET

- YMEHHUS 3a/1aBaTh BOMPOCH! (B X0J¢ auayiora U (Miau) TUCKYCCHH) MO CYIIECTBY 0OCYKIaeMoi
TEMBI, (I)OpMy.]'II/IpOBaTI) CBOU IPCIJIOKCHUA OTHOCUTCIILHO BBIITOJIHCHUA HpeILJ'IO)KCHHOI\/'I 3aJa4du,

(I)OpMI/IpOBaHI/IIO - YMCHU NPEACTABIIATH IMOJYYCHHBIEC PE3YJIbTaThl IMO3HABATEIbHON ACATEIIHHOCTH B YCTHBIX U

YMEHHUI:

MUCBMEHHBIX TEKCTaxX; JejaTh TPE3eHTAlMI0 pe3yJbTaTOB  BBHIMONHEHUS XUMHYECKOTO
JKCIepUMEeHTa (J1aOOPaTOPHOTO OMBITa, JTA0OPATOPHOW pPabdOThI TIO HCCICIOBAHHUIO CBOWCTB
BEIIECTB, yYeOHOTO MPOCKTA);

- YMEHHS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH II03HABAaTEIbHOH U
HCCIIEIOBATEIILCKOW JISITETBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
0o0IIMX WHTEPECOB M COTJAcOBaHUS NO3HMIUK (0OCYXkIeHWs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIUHAIIUS COBMECTHBIX NIEHCTBUIl, OMpeneneHe KPUTEPHEB MO OICHKE KayecTBa
BBITIOJTHEHHOM PaOOTHI M PYTHE).

PerJ’lHTHBHLIe YHuBEpCaJIbHbIC yqeﬁnble HeﬁCTBHH:

CaMOOpFaHI/BaHI/IfI - YMCHHUC CaMOCTOATCILHO OIPEACTAThL LCIN ACATCIbHOCTH, INIAHUPOBATH, OCYHICCTBIIATD,

croco0CcTByeT

KOHTPOJIMPOBATh W IIpHU HCO6XOZ[I/IMOCTI/I KOPpPCKTUPOBATH CBOIO ACATCIBHOCTD, BBI6I/IpaTL

(hopMHUPOBaHHIO Hanbosee 3¢ eKTUBHBIE CIIOCOOBI peleHHs yueOHBIX U MO3HABATEIbHBIX 337a4, CAMOCTOSATEILHO

YMCHHMN:

COCTaBIIATh WJIM KOPPEKTUPOBATH MPEJI0KEHHBIA AITOPUTM JACHUCTBUM NPU BHIIOJHEHUH 3aJaHUN
¢ y4€TOM TMOJIyYCHHs HOBBIX 3HaHUN 00 WM3y4aeMbIX OOBEKTaxX — BEIICCTBAX U PEAKIUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asiBICHHOM LIEJIM, YMEHHUE HCIIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIJIaraeMbl€ B YCIOBUM 3aJJaHUM.

HpeIlMeTHLIe Pe3yabTaThbl

8 kmacce

K xonmy oOyueHust B 8 kiacce mpeaMeTHbIE Pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTb

chOpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIHA:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT, IIPOCTOE
BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOAHOPOAHAs), BaJICHTHOCTh, OTHOCHTENbHAS
aTOMHasi U MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas A0S
XMMHYECKOTO DJIEMEHTAa B COCIWHEHHWH, MOIISPHBIA OO0BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COIIb,
ANEKTPOOTPUIIATENIFHOCTh, CTENEeHb OKWCICHUS, XHMWYecKas peakius, KiIacCH(UKamus peaxiuii:
peakIMy COEIUHEHHUS, PEAaKIMHU pa3jIoXKEeHHs, pEeaKIUH 3aMelleHus, peakuud OoOMEeHa, 3K30- U
SHJIOTEPMHUYECKUE PEaKlHH, TEeIIoBOM 3(dexT peakuuu, sIpo aToma, SJEKTPOHHBIM CIOH aToma,
aToMHasi opOWTaNb, palyc aroMa, XUMUYecKas CBS3b, MOJSPHAs M HEMOJSpHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBS3b, NOH, KaTHOH, aHMOH, PAaCTBOP, MaccoBas JOJS BellecTBa (MPOIEHTHAsI KOHIICHTPAINs) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHMX TOHATUW W NPUMEHSTh 3T MOHATUS NpPH
OINUCAaHUM BEUIECTB U UX MPEBPALCHU;

WCTOJIb30BaTh XUMUYECKYIO CUMBOJIHKY JIJIsl COCTaBIIeHUs (DOPMYJI BEIIECTB U YPABHCHUN XUMHUUCCKUX
peaxiuii;

OTpEesATh BAJICHTHOCTh AaTOMOB 3JICMCHTOB B OWHAPHBIX COCAUHEHUSX, CTCICHb OKHUCIICHUS
JJICMEHTOB B OWHApPHBIX COCIUHCHUSAX, NPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy
coequHeHUH 1O (hopMyliaM, BUA XHMHYECKOH CBS3HM (KOBaJeHTHAas W HWOHHAs) B HEOPTaHMYECKHUX
COETMHEHHUSIX;

packpsiBaTh cmbici Ilepuoamueckoro 3akoHa JI. WM. MeHneneeBa: Je€MOHCTPUPOBAThH NOHUMAaHUE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX MOJoxxeHus B llepuonnueckoit
CHCTEME, 3aKOHOB COXPaHEHUS MacChl BEIECTB, IIOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJIIPHOTO YUYEHHUS,
3aKO0Ha ABOTraapo;

OTHCHIBATh U XapaKTepHu30BaTh Ta0muuHyto Gopmy [leproamueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB:
pa3nuuaTh MOHATHUS «TJaBHas noarpymma (A-rpynna)» u «nobounas noarpymma (b-rpymma)y», Maneie u
Oo0JbIIIHEe TIEPUOIBI, COOTHOCUTH 0003HAYEHHS, KOTOpBIe MMetoTcs B Tabmnume «llepnonudeckas cucrema
xuMuueckux 3ieMeHToB JI. Y. MeHaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB




XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsii sapa, oOllee YMCIIO DJISKTPOHOB U PACHPEICIICHUE UX I10
AJIEKTPOHHBIM CIIOSIM);

KIIaCCH(PUIMPOBATh XMMHYECKUE DIIEMEHTHI, HEOPTaHHMYECKUE BEIIEeCTBA, XUMHUYECKHE peakiuu (I10
YHCITy U COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIIIOBOMY 3P (DeEKTY);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BEIIECTB pPAa3IMYHBIX KIIACCOB,
MOATBEPXKAasA ONMCAHUC TMpPHUMEPAMH MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOINUX XUMHYCCKHUX
peaxkuuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KAauECTBEHHOTO COCTaBa, BO3MOXHOCTH
IPOTEKaHUsI XUMHUYECKUX IPEBPALICHUI B PAa3JINYHBIX YCIOBUAX;

BBIUMC/ISITH OTHOCHTENIBHYI) MOJICKY/ISPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO OO
XMMHYECKOTO 3JIEMEHTa M0 (OopMyJie COSIMHEHHMsI, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IMPOBOIUTH
pacuéThl IO ypaBHEHUIO XUMHYECKOH peaKIlim;

MPUMEHSATh OCHOBHBIC OIEPAIllUM MBICIUTEIBHON JCSITETbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHUE,
00001IeHHe, CHCTEMAaTH3AINIO, KIACCH(UKAINIO, BHISBICHUE MPUYMHHO-CICACTBCHHBIX CBSI3CH — IS
HU3YyUCHUA CBOIICTB BCHICCTB N XHMMHYCCKHUX peaKHHﬁ, €CTCCTBCHHO-HAYYHBIC MECTO/bI ITO3HAHUA —
HaOJII0ICHHE, U3MEPEHHUE, MOICITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIH U MBICIICHHBIH );

CJIEZIOBATh MPaBUJIaM MOJIb30BaHMSI XUMHUYECKOHM MOCYA0N U 1a00paTOpHBIM 000pYIOBaHUEM, & TAKKE
ImpaBuJIaM 06paHICHI/ISI C BeUECTBaMU B COOTBETCTBMU C MHCTPYKIUAMU 110 BBIIIOJHCHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB 110 TMOJTYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U
KHCJIOPO/a), IPUTOTOBIIEHUIO PACTBOPOB C OMpENeNEHHON MacCOBOU M10Jiel pacTBOPEHHOTO BEIIECTBa,
IJIAHUPOBATE U IMPOBOJAUTHE XUMHYCCKHUE OBKCIICPUMCHTHI 110 pacCliO3HaBaHUIO PacTBOPOB HIeJ’IO‘Ieﬁ u
KHCJIOT C MIOMOIIIbIO HHUKATOPOB (JTakMyc, PeHondTanenH, METUIOPaHK U IPyTHe).

9 kiaacce

K KOHIY 06y‘{€HI/I}I B 9 Kkiacce MNpeAMETHBIC PE3YJIbTAThl Ha 6a30BOM YPOBHE OOJIKHBI OTPAXKATh

c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUNA: XMMHUYECKHM AJIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHOH, aHUOH, MPOCTOE BELIECTBO, CJIO)KHOE BELIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATENIBHOCTH,
CTCIICHb OKHMCJICHHUS, XMMUYECKasl PeaKivs, XMMHUYECKas CBsA3b, TEIUIOBOW 3(D(eKT peakuuu, MoJb,
MOJIApHBIA 00BEM, PACTBOP, 3JEKTPOIMTHI, HEIICKTPOIUTHI, DIICKTPOJIUTHYCCKAS JAMCCOIHALUS,
peaknuu WOHHOTO OOMEHa, KaTajau3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMEIE
peaKIuy, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITHN, OKHCIUTEh, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPONUS, aMpOTEPHOCTh, XWUMHUYECKas CBA3b (KOBaJCHTHAs, WOHHA,
METaJTMYECcKas), KPUCTAIUTNYeCKas penIéTka, KOppo3usi METaJIOB, CIUIABBI, CKOPOCTb XUMHYECKOH
peakuuu, npeaensHo nonyctuMas konueHntpauus [IJIK Beiectsa;

WUTFOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMUMHUYECKUX IOHSATUNA W MNPUMEHATh 3TH IOHATHS IpHU
ONMCAHUM BEIIECTB U UX MPEBPAICHHUI;

UCIIOJIb30BaTh XHMHYCCKYI0 CHMBOJIMKY JJISI COCTaBJicHHS (OpPMyJ BEHIECTB U YpaBHEHUH
XUMUYECKUX PEaKIIMA;

ONPEIENITh BAICHTHOCTh U CTEINEHb OKUCICHUS! XUMUYECKUX 3JEMEHTOB B COCIMHEHUAX PA3IMYHOTO
COCTaBa, IMPHHAUIEKHOCTh BEIIECTB K OMNpeAeIEHHOMY KJIacCy COEIUHEHWH MO ¢opMmyiaMm, BUJ
XUMHYECKOW CBsI3U (KOBAJICHTHAS, NOHHAS, METAJUTMUYECKAs) B HCOPTAaHUYECKUX COCAMHCHUSX, 3apsi
HOHA 110 XUMHYECKOH (OpMYIIe, XapaKkTep Cpeibl B BOJHBIX PacTBOpaX HEOPTaHHMYECKUX COSAMHEHUH,
THII KPUCTAINIMYECKON pelIETKM KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona JI. . MeneneeBa u 1IEMOHCTPUPOBATh €r0 MOHUMAaHHE:
ONMCHIBATh W XapaKTepu3oBaTh TaOmmuHyto Qopmy [leprmoamueckoil cHCTEMBI XUMHYECKUX
3JIEMEHTOB: pa3iWyaTh TOHSATUS «rJIaBHas moarpynma (A-rpynma)» u «mobounas noarpymma (b-
rpynma)», Majable u OOJNBIIHE IEePHOIbl, COOTHOCUTH OOO3HAUCHUS, KOTOPHIE UMCIOTCS B
MEPUOTUICCKON TaOIUIle, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHWMHYECKUX
JJIEMEHTOB (COCTaB M 3apsij sipa, oOlee YHCIo 3JEKTPOHOB U PACHpeeICHUE HX 110 3JICKTPOHHBIM
CJIOSIM), OOBSICHATH OOINME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U MX COCIUHEHHH B
npenenaax MajblX IEPUOAOB U INIABHBIX NOATPYHI C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(HUIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTaHMYECKUE BEIIEeCTBA, XUMUYECKHE Peakiuu (1o
YUCIy M COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QexTy, mo H3MEHEHHIO
CTETICHEH OKUCIICHUS XUMUIECKUX JICMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME U CICUN(PUICCKIE XUMUUYECKUE CBOMCTBA MPOCTHIX U CIOMXKHBIX
BCIIIECTB, TMOATBEpXKIasl OMHCAHWE TPUMEpPaMH  MOJIEKYJISPHBIX W  HMOHHBIX  YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITHI;

COCTABIIITh YPaBHEHUSI AJNEKTPOIUTHUECCKOW TUCCOLMALIMU KHUCIOT, IIETOoYed U CoNiel, MOJHBIE U
COKpalni¢HHbIC YPaBHEHHUsS PEaKIMii HMOHHOTO oOMeHa, YpaBHEHHUS PEaKIHi, MOITBEPHIAIONINX




CYLIECTBOBaHUE T€HETHYECKOH CBSA3M MEXKAY BELICCTBAMH PAa3JIMUHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUi IOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTrO OajlaHca 3THX PeaKLHii;

BBIYUCIISTh OTHOCUTEIBHYIO MOJEKYSIPHYIO M MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIO
XUMUYECKOTO 3JIeMEeHTa 10 (hopMyJie COeJUHEHHsI, MACCOBYIO JJOJIO BEILIECTBA B PACTBOPE, MPOBOAMUTH
pacuéThl IO YpPaBHEHUIO XUMHUECKOHN peaklny;

co0JII0aTh MpaBuila MOIb30BAaHUS XUMHUUECKON MOCYI0H M 1a00paTopHBIM 000pYJOBAaHHEM, A TAKXKe
IpaBuiIa OOpamieHus C BEIIECTBAMU B COOTBETCTBHMM C MHCTPYKLUSIMH [0 BBIIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHUX OIBITOB 110 MOJTYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEHIECTB (aMMHUaKa
1 YTTIEKUCIIOTO Ta3a);

MIPOBOJUTH PEaKLHH, MMOATBEPKIAIOIINE KAaYECTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIO3HABATDH
OTIBITHBIM TIYTEM XJIOpUA-, OpOMHI-, HOAH-, KapOoHaT-, PocdaT-, cunmkar-, Cyiabpar-, THIPOKCHI-
HOHBI, KATUOHBl aMMOHHSI M MOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHWYeCKUX BEIIECTB;

NPUMEHSATh OCHOBHBIC OIEpAIlMd MBICIUTENILHONH JICATENHHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE,
000011IeHHe, CHCTEMATH3AIIHIO, BBISIBJICHUE TIPUYNHHO-CIIEJICTBEHHBIX CBSA3EH — ISl U3yUCHUSI CBOWCTB
BEIIECTB W XUMHYECKHX pEaKLUil, eCTeCTBEHHO-HAayYyHblEe METOAbl MO3HaHUs — HaOIIoleHuE,
U3MEpEHHE, MOJICIUPOBAHNE, SKCIEPUMEHT (PeabHbI 1 MBICICHHBIH).




III. Temarnuyeckoe NIAHKPOBAHUE

Ne Paspnennl, TeMbl KoanuecTBo yacos DJIeKTPOHHbIE
n/n Pabouasn Pa6ouasi mporpamMma mo KJjaccam (uu¢ppoBbie)
nporpamMmma 8 kn 9 xn o0pa3zoBaTeIbHbI
€ pecypcbl
1. 8 kiace
IlepBoHaYa/IbHbIE XMMUYECKHE MTOHSIITHS. bubnuoreka
1.1 | Xumust — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U PAKTUYECKOM 5 5 NOK
JeATENEHOCTH YeI0BeKa https://
1.2 | BemniecTBa M1 XUMHYECKHE PEAKITUU 15 15 m.edsoo.ru/
2. | BaxHeiilne npeacTaBUTe M HEOPraHMYECKUX BelIECTB e
2.1 | Bo3ayx. Kucnopoa. Ilonstue 06 okcuaax. 6 6
2.2 | Bogopon. [loHATHE 0 KHCTIOTAaX U COJISX. 8 8
2.3 | Bona. PactBopsl. [ToHsITHE 00 OCHOBaHUSIX 5 5
2.4 | OCHOBHBIE KJIACChl HCOPTAHMYECKUX COSTUHEHUI 11 11
3. | llepnoauyeckuii 3axoH u I[lepuoanyeckas cucreMa XuMHUYECKHX
3aeMeHTOB JI. . Menneneea. CtpoeHne aToMOB. XUMHYECKAS
cBsI3b. OKUCINTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUH
3.1 | Ilepuonuueckuii 3akoH U [lepuoauueckas cucteMa XUMUYECKHX 7 7
snemMeHToB JI. 1. MenpaeneeBa. CTpoeHue aToma.
3.2 | Xumnueckas cBsi3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. 8 8
O60011eHre U crcTeMaTu3allks 3HaHU! 3 3
9 ki1acc
1. | BemecTBo H XMMHYECKHE PeaAKIMH
1.1 | TloBTOpeHue u yriyOieHue 3HaHUI OCHOBHBIX pa3/eiioB Kypca 8 5 5 bubnuoreka
KJjlacca LHOK
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEaKIIHil EIW
1.3 DneKkTponuTHYecKas Auccounanusi. XUMUYECKHUe Peakluy B 8 8 -
pacTBopax
28 HeMeTasibl M MX COeIUHEHUS
2.1 | OO6mas xapakTepuCcTUKa XUMHUUECKUX 51eMeHTOB VIIA-rpynmsl. 4 4
lManorenst
2.2 | OOmas xapaKTepuCTUKAa XUMHIECKHX 3J1eMeHTOB VIA-rpymmel. Cepa 6 6
" e€ COeTUHEHNA
2.3 | OOmas XxapakTePUCTHKAa XUMUYECKUX 2JIEMEHTOB VA-rpynmsl. A30T, 7 7



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ne Pa3neasl, TeMbl KoanuecTBo yacos DJIeKTPOHHbIE
ny/n PaGouas Pa6ouasi mporpamMma mo KJjaccam (uudpoBbie)
nporpamMmma 8 kn 9 xn o0pa3zoBaTebHbI

dbochop 1 ux coeTMHCHHS

2.4 | OOmas xapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB [V A-TpyImbl. 8 8
Yriepox v KpeEMHUN U UX COEIUHEHUS

3. MeTaJIIbl M MX COeIHHEHUS

3.1 OO01me CBOMCTBA METAJLIOB 4 4

3.2 Baxsenme MeTtayuibl 1 UX COSIUHEHUS 16 16

4, XuMHusA U OKpY’KaI0IIas cpeaa

4.1 BemectBa 1 MaTepuansl B ;KM3HU YeJIOBEKA 3
O06o001IeHNEe U cUCTeMaTH3alis] 3HAHUI 3

Hroro: 136 68 68

BocnuTaTe/bHBII MOTeHIUAN Y4eOHOTO TpeaMeTa « XUMUS» peamn3yercs 4epe3 UCMOIb30BaHNEe BUAOB U (OPM JESITEIbHOCTH, OMMMCAHHBIX B MOJIyJIE
«YpouHoii nesrensHOCTHY OCHOBHOW 00pa30BaTeIbHON MTpOrpaMMbl OCHOBHOTO 001iero oopazoBanus MbBOVY «Ilymmuosckoir CODy.

BocrnutatenbHblif MOTEHIIMAT JAHHOTO yU4eOHOro ImpeaMeTa 00ecrednBaeT pealn3aluio CIeIyIONNX IeIeBbIX TPUOPUTETOB BOCITUTAHUS O0YJarOIIMXCS:
CO31aHUuC 6J'Ial"Ol'IpI/I$ITHI)IX yCJ'IOBI/Iﬁ JJI pa3BUTUA COLIMAJIBHO 3HAYMMBIX OTHOIIIEHUH IIKOJHLHUKOB H, IIPEKAC BCECTO, HECHHOCTHBIX OTHOIIIEHUN:

YCTQHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHUH MEXIy YYHUTelleM M €ro y4eHUKaMH, CIHOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHUSTHIO YYAIIUMUCS
TpeOoBaHUil U IPOCHO YUUTEsI, MPUBJICUCHUIO UX BHUMaHU K 00CyXJaeMoil Ha ypoke HHPOpMaInu.

(dbopMupPOBaTH MOJIOKUTEIHHOE OTHOIIEHNE K 3HAHUSAM MO0 XUMHUH, SKCIIEPUMEHTY,

BOCIIUTBIBATh AKKYPaTHOCTb, MOCJIEIOBATEIILHOCTE M OCO3HAHHOCTH B IIPAKTUYECKON M UCCIIE0BATENILCKOM padoTe,

(dopmMHUpoBaTh yMeHUE paboTaTh PallMOHAIBHO, TUIAHOMEPHO, OPraHU30BaHHO, KOHTPOJIMPOBATh U aHAJTU3UPOBATH UTOTH CBOEH pabOTHI.
IIPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY AacCIEKTy H3Yy4aeMbIX Ha YpPOKax SBJIECHUM, OIBITOB, KOTOPbIE MOTY BCTPEYaThCS B
IIOBCEIHEBHOM JKH3HY;

UCIIOJIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COZiepKaHUsl y4eOHOro mpeaMeTa yepe3 moa0op COOTBETCTBYIOMIMX TEKCTOB JJIS YTCHUs, 3a/1a4
JUISL pellieHus1, IPOOJIEeMHBIX CUTYalUi 1151 00CYKASHUS B KJlacce.

NoOyX/IeHUEe MIKOJIBHUKOB COOJIOAATh HAa YPOKE OOLICNPUHATHIE HOPMBI IOBEJIEHHs, MpaBwia OOLIECHHS CO CTapIIMMM (YUYHUTENIIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHIIUITE] Y9€OHON TUCIUILIMHBI U CAMOOPTaHU3aIUH.

BKJIFOYEHHE B YPOK UIPOBBIX MPOLEAYP, KOTOPhIE IOMOTAOT MOAAEPkKATh MOTUBALIMIO JI€T€H K MOJYYECHHUIO 3HAaHWW, HAaJa)KUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILLIEHUH B KJIacce.

OCBOCHHE COLMAIIHBIX HOPM, NPABHUJI TIOBEACHHUS, pOJiei U (hOpM COIMATIBHOM KU3HU B TPYIIAX U COOOIIECTBAX.
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