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MHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma ydeOHOro mpeamera «Xumus» (0a30BbIi ypOoBeHb) Ha
YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHus pa3paboTaHa B COOTBETCTBHUHU C:

- depepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuU B
Poccuiickoit denepannumy (¢ U3MEHEHUSIMU );

- @enepalbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOI'O
oOmiero oOpa3oBaHusA, YTBEPXKICHHOTO MpuKazoM Munmnpocsemienuss Poccuu ot
31.05.2021 Ne 287 (¢ UBMEHEHUSIMU U JAOTIOJHEHUSIMHU );

- denepanbHOli  00pa3oBaTEIBLHOM  IPOrpaMMONM  OCHOBHOTO  OOIIEro
oOpa3oBaHusl, YTBEp)KICHHOW mpukazoM Munmnpocsemenus Poccun ot 18.05.2023
Ne 370 (¢ u3BMEHEHUSIMU U IOTIOJTHEHUSIMHU )

- pabodyeil mporpaMMoil BOCHHMTAaHHUS C Y4ETOM MPOBEPSIEMBIX TPeOOBAaHUU K
pe3yapTaraM OCBOEHHS OCHOBHOU 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETo
o0pa30BaHus: TyXOBHO-HPABCTBEHHOIO PA3BUTHS, BOCIUTAHHUS M COLMAIN3ALUN
oOyuarontuxcs (IIpunoxenue).

[Ipn U3yyeHHH XMMHU HA YpPOBHE OCHOBHOIO OOILEro 0Opa3OBaHUsS BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpMHUpPOBAHHE HHTEIUIEKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PpPELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHs HA CUCTEMATUYECKOE MPUOOIIEHNE 00yUarouIuXCsl
K CaMOCTOSTEJIbHOM MO3HABaTEIbHOU AESTENbHOCTH, HAYYHBIM METOAAM IO3HAHMS,
(bopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycIOBUM, CIMOCOOCTBYIONIUX MPUOOPETEHUIO O00YyYarOIIUMHUCS
OMbITa Pa3HOOOPA3HON JEATETbHOCTH, MO3HAHWS W CaMOMNO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONIMX YHUBEpPCAIbHOE 3HAYCHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— ¢opmupoBaHue 00mIeH (PYHKIHMOHAIBHOM U  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH M OIICHUBATH SBJICHUSI OKPYKAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OTIBIT, TTOJTYYCHHBIC PU U3YUCHUU XUMUH, IPUMEHSIThH X
IIPYU pelIeHU Ipo0JieM B MOBCEAHEBHOM KU3HU U TPYIOBOM AESATEIbHOCTH;

— dopMupoBaHre y 00YUAIONMUXCS TYMAaHUCTUYECKUX OTHOIIECHUHN, TOHUMAHHMS
HEHHOCTH XUMHUYECKUX 3HAHUN [JIs1 BBIPAOOTKH HSKOJOTHYECKU II€JeCO00pa3HOro
MOBEAECHUS B OBITY U TPYJOBOM ACATENBHOCTU B LEISAX COXPAHEHHUS! CBOETO 3JJ0POBbS
Y OKPY’KarOIEeW IPUPOJIHOMN CpEebI;

— pa3BUTUE MOTHBALIMKM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCITUTaHHMIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY NPO(DHIIS M HAMTPABICHHOCTH JaIbHEHIIIETO O0yICHHUS.

OO111ee YKMCIIO YacoB, OTBEAEHHBIX U U3YYEHUSI XUMHHM HA YPOBHE OCHOBHOTO
oOmrero o6pa3zoBanHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponb XMMUK B KWA3HHA 4YEJIOBEKA. XHMHUS B CHCTEME HayK.
Tena wm BemecTtBa. DuU3NUEeCKHWE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHE O MeTONax MO3HAaHMS B XUMHUHU. UHCThIE BELIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI W MOJIEKYJIbl. XUMHUYECKUE JJIeMEHTbl. CHUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BewiecTB. OTHocUTeNbHas aTomMHass Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuectBo BemecTtBa. Monb. MonsipHas Macca. B3anmMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IUHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

dusznyecKue U XUMUYECKHUE SIBIICHUS. XUMUUYECKasi peakius U e€ MpUu3HaKu.
3aKOH COXpaHEHUsS MacChl BEIIECTB. XuUMHYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaAKINi (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, TpaBmwiaMu paboTel B jJabopaTopuu U
npuémMamu oOpaileHus: ¢ J1adbopaTopHbIM OOOpPYJAOBaHUEM, M3YUEHUE U OIMCAHUE
GU3MYEeCKUX CBOWCTB OOpa3lOB HEOPTaHWYECKUX  BEIIECTB, HaOJO/CHUE
dbusnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPaHUE caxapa B CTYIKE,
KUICHUE W KOHJICHCAIMSI BOJIbI) M XWMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBJICHUM, HAOIIOACHUE U
OMMCaHWE TPU3HAKOB MNPOTEKAHUSI XUMUUYECKUX peakiui (pas3yioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapusi, pa3joKeHUE THAPOKCHAA
meau (1) mpu HarpeBanuu, B3auMoaeHCTBHE Kene3a ¢ pactBopoM coiu meau (l1),
M3yYeHHE CIOCOOOB pa3felieHUsT CMeced: C TOMOINbI0 MarHuta, (puibTpoBaHUE,
BBITIApYBaHUE, NUCTWUIALMS, XpoMaTorpadus, mpoBeIeHUE OYMCTKU MOBAPEHHOM
cColii, HAOJMIOJEHWE W  OMNHCAaHWUE  PE3yJbTAaTOB  TPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAaCChl, CO3JaHUE MOJEIEeH MOJEKY
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HEOPraHUYECKUX BelIeCTB

Bo3agyx — cmech ra3oB. CocraB Bo3ayxa. Kuciaopong — snemMeHT u mpocrtoe
BemecTBo. Haxoknenwe Kuciopojga B Tpupoae, (Pu3nyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. Ilpumenenue xuciopoaa. CrnocoObl
MOJIYYeHHUS] KHCIIOpoJa B JIaopatopuu W MNpOMbIIUIEHHOCTH. KpyroBopoT
KHciopoaa B mpupoze. O30H — aioTporHas MoaupUKaIus KUCcaopoaa.

TennoBoi 3¢ HexT XUMHUUECKO peakliK, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsi3HEHUE BO31yXa,
yCUJIEHHE MMAPHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonopon — sneMeHT u nipoctoe BemecTBo. HaxoxaeHrne Bojiopoaa B MpUpo/Ie,
bu3nYecKue 1 XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI nofryueHus. Kuciorol
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pacTBOpuTelb. PacTBOpBI.
HacelllleHHbIE ¥ HEHACBIMIEHHBIE PacTBOpPBl. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBasi 10711 BelIecTBa B pacTBOpE. XUMUYECKUE CBOMCTBA BOJBI. OCHOBaHMS.
Pone pacTBOpOB B mpupoEe M B KHU3HHU 4elOBEKA. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunabl. Knaccuduxarus
OKCUJIOB:  coJieoOpa3yromie  (OCHOBHBIE,  KHCJIOTHbIE, aM(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujioB. DuU3MYECKUE W XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusi. Krnaccudukamuss OCHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuM. PU3MUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psp axtuBHocTm MerayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknarypa coneil. dusnueckue m XMUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPENICIICHUE COJCPKAHUS KUCIOPOJa B BO3JyXE, MOIYyUYECHUE,
coOupaHue, paclio3HaBaHWE W HW3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HMKHOBEHHUS U
peKpanieHus TopeHus (mosxxapa), O3HaKOMJICHHE C 00pa3liaMHi OKCHJIOB M ONMCaHUE
WX CBOICTB, IOJy4€HHUE, COOMpPAHKE, PACTIO3HABAHKUE M U3YYCHHE CBOMCTB BOAOPOIa
(ropenue), B3aumoneicTBue Bojopomga ¢ okcuaoM wmemu  (ll)  (Bo3MoxkHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB), HAOMIOACHIUE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, wuccieaoBaHWEe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAaCcCOBOM JI0JIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C MeETaUIaMu (HaTpUEM U
KaJIbllueM) (BO3MOXXHO  MCIIOJIb30BaHHE  BHUJEOMATEPHUATIOB), HCCIICIOBAHUE
00pa3IloB HEOPTAaHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpPACK{ MHJIMKATOPOB B PACTBOpPAX KUCIOT M ILIEIOYEN, U3YUCHUE B3aUMOICHCTBUS
okcuna meau (ll) ¢ pacTtBopoM cepHOM KHCIIOTHI, KHCJIOT ¢ METallIaMH, PEaKIIUi
HEWTpanu3aluy, IOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTaJljla JPYTMM M3 PacTBOpa COJM, PEIICHUE AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«BaxxHemme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuecknii 3axkoH u Ilepuogmueckassi cucTeMa XUMHYECKHX
yiemMentoB JI. WU. MengesneeBa. CtpoeHne aToMoOB. XHMMHYeCKas CBSI3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU



[lepBble TONBITKH KITACCH(PUKAIMK XUMHUYECKUX dJeMeHToB. [loHsTHe O
rpynmnax CXOJHBIX JJEMEHTOB (IEJOYHbIE M IIEJOYHO3EMENbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEepHbIE OKCUIBI U
TUAPOKCHUIBL.

[lepuoguueckuil 3akoH. llepuonnueckas cucreMa XMMAYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. Koporkonepuoanas u jiuHHonepuoanas Gopmel I[lepuoanueckoit
cucreMbl xumuyeckux dnemeHtoB J[. M. Menneneesa. Ilepuoabl ¥ TpymiibL.
OU3NYECKUN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sAnep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JOYEeK aroMOB  mepBbix 20 XUMHYECKUX  DJIEMEHTOB
[lepnommueckorn cucrembl . M. MengeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHECHMUSI paJlyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue Ilepunoanueckoro 3akona u Ileproauyueckoil CUCTEMbl XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHUs Hayku W npaktuku. J[. WM. MenneneeB — y4y€Hbld U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajeHTHass (MOJdsipHass ¥ HEMOJSpHasi) CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUsI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aWMOJEHCTBUE
TUAPOKCHAA IHMHKA C PacTBOpaMU KHCJIOT M IIEJIOYEH, MNPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKIUil
(ropenue, peakliiy pasioKeHUsI, COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€d IMpPU M3YYEHUH XUMUU B 8§ Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIMMUX eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK W TOHSATHUM, SIBJSIOMIMXCS CUCTEMHBIMH MJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYYHbIC MOHSATHS: HAYYHBIM (akT, TUTIOTE3a, TEOPHS,
3aKOH, AaHajiW3, CHHTE3, KiIacCU(pUKaUs, TEPUOJUIHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: Marepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJIa, SJEKTPUUECKUM 3apsiil, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BeIeCTBa, Ta3, (U3NYECKHWE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE MOPObI, TOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTBO M XMMHYeCKasi peaKkIus



[lepnognueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMHUYECKUX AIEMEHTOB IEPBBIX TPEX NEPUOJOB, KA, KNI U UX COCIUHEHUN
B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B [leprnonnueckoii cucreMe U CTpOSHUEM
UX aTOMOB.

Crpoenue BemecTBa: BUIbl XUMHUYECKOM CBS3U. THIIBI KPUCTAJUIMYECKHUX
pPEETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOW PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKHE
CBOMCTBA BEHIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMU4ecKux peakuui o pa3InyHbIM MMpU3HaKaM (110 YUCTy U
COCTaBY YyYaCTBYIOIIMX B pEAKIUU BEIIECTB, IO TEIUIOBOMY 3(]dekry, 1o
U3MEHEHUIO CTENEHENW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YUaCTHIO KaTajlu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIMH, TEPMOXUMUUYECKHUE
YpaBHEHUS.

[TonsiTue o ckopoctu xumHuueckod peakuuu. lloHdaTtne 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHE O rOMOreHHBIX M TeTepOreHHBIX
peakuuax. llonsarue o karamuse. [lonstue o xumudeckoM paBHOBecuU. DakTopsl,
BIIMAIOIIME HA CKOPOCTb XUMHYECKOM pPEaKUMU U IIOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpaBHEHUI

OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUMHA €  HCIOJB30BAHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJIUTUYECKON TUCCOUMALMHU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KarnoHnsl, aHvoHbl. MeXaHM3M JUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
xumuueckoi cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuu nonHoTO OOMEHa. YCIOBUS MPOTEKAHUS PEaKlMii MOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE MOHHBIE YpaBHEHHs peakuuil. CBoiiCTBa KHCIOT,
OCHOBAHHI W COJIEH B CBETE MPEJCTaBICHUIN 00 SIEKTPOIUTUUECKON TUCCOIUAINN.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THaPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMUYECKUX PEIIETOK HEOPraHMYECKHX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOXHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEeaKluu OT
BO3JICUCTBUSL  Pa3NUYHBIX  (AKTOpOB, HCCIEIOBAHUE  DJIEKTPOINPOBOJHOCTH
pPacTBOPOB BELIECTB, IMpoliecca AUCCOLUALNM KUCTIOT, 1IeJouel U coliel (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEO MATEPHANIOB), TMPOBEJAEHUE OIBbITOB, WJUIIOCTPUPYIOIIUX
NPU3HAKU MPOTEKAHUs peaKiuii HOHHOTO oOMeHa (00pa3oBaHKe OCaAKa, BbIIECICHHE
ra3za, oOpa3oBaHUE BOJbI), OMBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX pEaKkUuid (FOpEeHHEe, PEaKUUH pas3IoKEHUS, COEIUHEHMS),



pacno3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbIO KaU€CTBEHHBIX PEAKLMi Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEII[ECTB — TAJIOT€HOB. XUMUYECKHUE CBOMCTBA Ha MpUMEpe XJiopa (B3auMOICHCTBHE
C MeTajulaMH, HeMeTajulaMH, Ienodamu). XisopoBojopoAd. ConsiHas KHUCIIOTA,
XAMHUYECKUE CBOWCTBA, MOJYYCHHE, TMpuMeHeHue. JleiictBue xmopa u
XJIOPOBOJOPOJIa HA OPraHU3M YeJIOBEKa. BaxkHeunIme XI0puasl 1 UX HAXOXKICHUE B
IpUPOJE.

OoOmass xapakrepuctuka snemMeHToB VIA-rpynmbsl. OCoO€HHOCTH CTpOEeHus
aTOMOB, XapaKTEpHbIE CTeNeHH oKuciaeHus. CTpoeHune M (PU3NYECKHE CBOMCTBA
MPOCTBIX BEHIECTB — KHCIOPOJA U CEephl. AJIIOTPONHBIE MOJU(DHUKAIIMU KUCIOPOa U
cepbl. XuUMHUYeCKue cBoiicTBa cepbl. CepoBOaOpON, CTpOeHHE, (PU3MUECKHE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnas kucnota, pU3MUecKre U XUMUYECKHE CBOICTBA (00IIME KaK IpeaCTaBUTEIs
KJjlacca KHUCJIOT M crnenuduueckue). XMMUYECKUE pPEaKIUH, JIekKallhue B OCHOBE
IPOMBIIIIEHHOTO Ccroco0a MOJIy4YeHHs CepHOM KucioThl. llpuMeHeHue cepHoi
KucaoTbl. CONM CEpHOM KHUCIIOTHL, KAayeCTBEHHas peaklus Ha Ccyab(ar-HoH.
Haxoxnenue ceppl M €€ COCNMHEHUW B TIpUPOJIE. XUMHYECKOE 3arpsi3HEHHUE
OKpYXalolel cpeabl COEAMHEHHSIMU Cepbl (KUCIOTHBIE JOXIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacHpoCTpaHEHHE B MPUPOJE,
du3nueckue U XuMu4Yeckue cBorcta. KpyroBopor azora B npupoae. AMMHAK, €ro
du3nUecKue U XMMUYECKUE CBOWMCTBA, MOJIy4YyeHUe U npuMeHenue. Colm aMMOHUS,
uX (Qu3nyeckue U XMMUYECKHEe CBOWCTBA, MpUMeHeHre. KauecTBeHHas! peakius Ha
MOHBl aMMOHMs. A30THasl KUCJIOTa, €€ MOIydYeHHe, (PU3NYECKHEe U XUMHYECKHE
cBoOiicTBa (0OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crenupuyeckue).
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B KQU€CTBE MUHEPAIBHBIX yIOOPECHHIA.
XHWMHUYECKOE 3arpsi3HEHNE OKPYXKAIOLEH Cpelpl COEAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBbl M BOAOEMOB). Docdop, alIOTPOIHBIE
moaudukammu docdopa, Guznueckrne U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucimora, (HU3MIECKHE W XUMHUYECKHUE CBOMCTBA, IMOJydYCHHE.
Hcnonb3oBanue (ochaTroB B KaueCcTBE MUHEPATIbHBIX YAOOPEHUH.

Ob6mast xapakrepuctuka snemMeHToB |VA-rpynnbl. OcoOEHHOCTH CTpOeHus
aTOMOB, XapaKTEpPHbIE CTEIIEHU OKUCIICHUS. YTIIepOo/, aJNIOTPONHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B Mpupoje, Gu3rueckue U XUMHUYECKHe CBOMCTBaA. AAcopOrus.
Kpyrosopor yrinepona B mnpupoae. OKcuabl yriepoja, HUX (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA, JEHCTBHUE HA KUBBIE OPTaHU3MBbI, IOJIyYEHHE U IPUMEHEHHE.
Dkoyoruueckre MTpoOIeMbl, cBsizaHHBIE ¢ okcuaoMm yriaepoxa (IV), rumoresa
rJ1I00abHOTO MOTEIUICHUSI KIIUMaTa, MapHUKOBBIA 3((eKT. YTonabHash KUCIO0Ta U €
conu, MX (U3MUECKHUEe M XUMHUYECKHE CBOWMCTBA, MOJIyYCHHE U MPUMEHEHHE.
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KauecTBenHas peakuus Ha KapOoHaT-uOHBL Mcmonp3oBaHue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO035HUCTBE.

[lepBoHauabHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCJAMHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAasl KUCJIOTA).
[IpupoaHbie UCTOYHUKHU YTIEBOAOPOAOB (YTOJb, MPUPOIHBIN Ta3, HEPTH), TPOLYKTHI
uxX mepepadoTku (OeH3WH), UX POJb B OBITY M NPOMBINUICHHOCTH. [loHSATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpax, Oelkax, yrieBojax — WU UX pOJIU B
KU3HHM 4YeJloBeKa. MaTepualbHOE €IMHCTBO OPraHWYeCKHX W HEOPraHUYEeCKUX
COECIMHEHU.

Kpemuuii, ero ¢Qusuueckue # XUMHUYECKHE CBOWCTBA, IOJIy4YEHHE H
npumeHenue. CoelMHEeHNsI KpeMHHUs B mipupoze. O0ue npeAacTaBieHuss 00 OKCHIEe
kpemausi (IV) u kpemuueBoil kucinore. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. BakHeWIlne CTpOUTENbHbIE MaTepHallbl: KEepaMHUKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. IIpoOGiaeMbl  0€30MacHOr0  MCIOJIB30BAaHHS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydyeHue oOpa3l0B HEOPraHUYECKHUX BEILECTB, CBOWCTB COJISTHOM KHCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMU Ha XJIOPUA-UOHBI M HAOJIOJEHUE MPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTpaKalIIMe (U3NUECKHE U XHUMHYECKHE CBOMCTBA
rajJlor€HOB M HX COEIUWHEHUH (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE C 00pa3laMu XJIOPUIOB (raJOT€HHUI0B), O3HAKOMJICHUE ¢ 00pa3aMu
ceppl M €€ COCAMHEHUSIMHU (BO3MOXXHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOIoIeHUe mpoliecca OOyTIMBaHMS caxapa MOJ IEWCTBHEM KOHLIEHTPUPOBAHHOU
CEpHOM KHCIIOThI, U3yYEeHUE XUMHUYECKUX CBOWMCTB pa30aBICHHON CEPHOU KHUCIIOTHI,
MPOBEICHHE KaYeCTBEHHOM peakIMU Ha cyib(paT-uoH U HAOJIOJIEHUE MpU3HAKa €€
NPOTEKaHUs, O3HAKOMJIEHUE C (U3MYECKUMHU CBOMCTBaMM a3oTa, (ocdopa u ux
COEMHEHHH (BO3MOXHO HMCIIOJIb30BaHUE BUAEOMATEPUaioB), 00pa3liaMu a30THBIX U
dbochopHBIX yI0OpeHHUH, TOJydeHHEe, CcOoOMpaHue, pacllo3HaBaHUE W H3YUCHUC
CBOICTB aMMHaKa, MPOBE/ICHNE KaueCTBEHHBIX PeaKIil Ha MOH aMMoHus U pocdart-
VMOH U U3yYECHHUE MPU3HAKOB MX MPOTEKAHMSI, B3aUMOJICCTBUE KOHLIECHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXXHO HCIOJIb30BAaHUE BHUAECOMATEPUATIOB),
U3ydeHUE MoJeNied KPUCTaUIMYECKHX pEmEToK anMasa, rpaduta, ¢yiaepeHa,
O3HAKOMJIEHUE C MPOLIECCOM aJCOpPOLUU PaCTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM
yIJIéM U yCTPOMCTBOM MPOTHUBOTrasza, MOJydeHUE, cCOOMpaHue, pacro3HaBaHUE U
U3YYEHUE CBOMCTB YIJIEKHCIOIO ras3a, MpPOBEJECHUE KaueCTBEHHBIX peakUuid Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yUYE€HHE NMPU3HAKOB UX MPOTEKAHUSI, 03HAKOMIICHHE C
NPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 3a]a4
1o teme «BaxkHeiilne HeMeTasulbl U X COSAUHEHUS.

MeTtasnibl 1 MX COeTUHEHUS

OO1ast XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepmoauueckon cucreme xumMuueckux dnemeHros [l .
MenneneeBa u ctpoeHusi atToMoB. CTpoeHue MeTaioB. MeTtaminyeckasl CBsI3b H
METaJUIMYeCcKasi KpUCTAJUIMYECKash peleTKa. DINEKTPOXUMUYECKUNA Psii HAIPSHKEHUIMA
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MeTauioB. Dusmyeckue W XUMHYECKHE CBOMCTBa MeTauioB. OOmue cmnocoObl
MoJTydyeHust MeTajlyioB. [ToHsATHE 0 KOPPO3HH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI
ux oT Koppo3uu. CiuiaBsl (CTajlb, YyT'YH, TIOPATIOMUHHM, OpOH3a) U UX MPUMEHECHHUE
B OBITY U MMPOMBIIIIICHHOCTH.

[Ilenounsie MeTaJUIBL: MOJIOXKEHUE B Ilepuognueckoil CHUCTEME XMMHUYECKHUX
saneMmeHToB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HAXOXJICHHE B MPUPOJIE.
dusznyeckue U XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kamus). OKCuabl U
TUJPOKCUIBI HATPUS U Kanusl. [I[pruMeHeHne men0YHbIX METAIIOB U UX COCTMHEHUH.

[[lenoyHno3emenbpHblE  METAIbl MarHuii M KaJbLIMA: MOJOXKEHHE B
[lepnognueckon cucreMe XuMuueckux anemeHnToB 1. . Menaeneesa, CTpoeHne ux
aTOMOB, HaXOXxJeHue B npupoje. Ousndyeckre U XUMUYECKUE CBOWCTBA MarHus u
KaJibIusl. BaxkHeilre coefuHeHus Kaablus (OKCHUJI, TUAPOKCHU, COyH). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJIIOMMHUMN: TI0J0keHHue B Ileproanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J. W. MengaeneeBa, CTpoeHHE aTOMa, HaxoxJIcHUE B mnpupoae. Duzmyeckue u
XUMHUYECKHE CBOWMCTBA aTtOMHHHUSA. AMGPOTEpHBIC CBONCTBA OKCHIA W THAPOKCHIA
AJTIOMUHUS.

Kenezo: nomoxenue B Ilepuoanueckoid cCUCTEME XUMHUYECKUX JIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaxoXJeHue B mnpuponae. Duszudeckue u
XUMHUUYECKHEe CBOMCTBA kene3a. OKcubl, TuIpoKcubl U cou kene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ o0pasllaMu METaUIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMH, HU3yUYCHHE  PE3yJbTATOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJEHCTBHUSI OKCHJA
KIbIIUSI W HATpus C BOJOW (BO3MOXKHO HCHOJIb30BAHUE BHUICOMATEPHUATIOR),
HCCJIEIOBAHUE CBOMCTB >KECTKOW BOJIbI, IPOILIECCA TOPECHUS JKEJIe3a B KHUCIOPOIE
(BO3BMOXKHO  HCIMOJIb30BAaHUE  BUIEOMATEpPUANIOB),  IPHU3HAKOB  IPOTCKAHUS
KaYCCTBCHHBIX PEAKIMi Ha MOHBI: MAarHMS, KaIbIUs, aJIOMUHNS, IIHHKA, xKeme3a (11)
u sxenesa (lll), memu (l1), HaOmroAEHWE W oOmMHMCaHWE IPOIECCOB OKpAITMBAHMS
IJJaMEHW HWOHAMHM HATpusl, Kalusd U Kajdblusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIEA0BaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA aTIOMUHUS 1
TUJPOKCHAA IIMHKA, PEIICHUE AKCIEePHMEHTAJIbHBIX 3adad Mo Teme «Bakneitue
METAJIJIbl U KX COCTUHEHHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

Bemectsa u mMarepuanbl B NOBCEJHEBHOW >KWM3HHU YEJIOBEKA. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momorns mpu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroIleh cpenbl (MpeaenabHas JI0MycThUMast
KOHIIeHTpaiusi Beulects, aanee — [IJIK). Poib xuMun B pemieHUd SKOJOTHUECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:



U3ydeHrue 00paslloB MaTepHalioB (CTEKJIO, CIUIaBBI METAJIOB, MOJIMMEpPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpU H3YYEHUHM XUMUU B 9 Kiacce
OCYUIECTBIISIETCS] Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSTHIA,
TaK W TOHATUH, SBISIIONUXCS CHUCTEMHBIMU JUISL  OT/ACNBbHBIX IPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TMOHSATHS: HAyYHBIA (DAKT, THUIIOTE3a, 3aKOH,
TeOpWs, aHauW3, CHHTE3, KiaccuuKaus, TMEePUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJICTTUPOBAHUE, W3MEPECHHE, MOJCNb, SBICHUE, TAPHUKOBBIA
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusnka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITU, U30TOIIBI,
pPasiOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUDJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TENO0, OOBEM,
arperaTHO€ COCTOSIHHE BEIEeCTBa, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKka, CIulaBbl, (DU3WYECKUE BEIMYUHBI, €IUHUIBI M3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpaAIbHbBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOABI, TTOJIC3HBIC
HCKOIIaeMBbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3ysibTaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOIO  OOIIEro
o0pa3oBaHUs JOCTHTAIOTCS B XOJi¢ OOydeHHUS XUMHUU B E€IUHCTBE Y4YeOHOU U
BOCHIUTATEJILHON JEATEIILHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMU
COILMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINY 00yUYaIOIIUXCS.

JIMyHOCTHBIE ~ PE3YJIBTATHI OTPaXKAIOT  TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOW  TMO3WUTHUBHBIX  IIEHHOCTHBIX  OpHEHTAlUd |
pacuIMpeHue onbITa ASsITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HacJeAWl0, TOHMMaHUs 3HAYEHUS XUMHUYECKOW HAyKh B KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIaJAE€Th JAOCTOBEpPHOM HH(pOpMaIuen o
MEPEJIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTCUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 0OIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M IMPaBHIAX MEXKINYHOCTHBIX
OTHONIIEHUN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HCCIIEIOBATEIbCKONM, TBOPYECKOW W JPYyrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TIPH
BBITIOJTHEHUU Y4YE€OHBIX, TO3HABATEIBHBIX 3a/7a4, BBINOJHEHUH XUMUUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUH YU4E€OHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIM B TpOIlecCe ITOM yuyeOHOM AesTeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TMOBEJCHUE U TMOCTYIKH CBOMX TOBAPUINEH C TMO3UIIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE W XUMHUYECKOW peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISIOIINE
OCHOBY IJIi TIOHMMAaHUSI CYITHOCTH HAay4YHOW KapTHUHBI MHpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS NPHUPOIBI, B3aUMOCBS3IX YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJIYYECHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOoAuMbIC i OOBSICHEHUS HAOJIOZAEMbIX TPOILECCOB U SBJICHHUH,
MO3HaBaTeNbHON, WH(OPMAIIMOHHOW W YHUTATEIbCKOW KYJIbTYpbl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaAaBOYHOM
JUTEPaTypoOr, JOCTYINHBIMU TEXHUYECKMMH CpelcTBaMHU  HHGOPMAIMOHHBIX
TEXHOJIOT UM,

WHTEepeC K OOy4YeHHIO U TIO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTHh U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOCKTHOM M MCCIEA0BATEIbCKOU
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JIESITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HamNpaBlIEHHOCTH M YPOBHA OOyYeHHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHME IMOCIEACTBUI U
HEMPUSATUE BPEIIHBIX MPUBBIUEK (YIOTPEOJICHUS aJIKOTOMs, HAPKOTUKOB, KYpEHHUS),
HEOOXOIMMOCTH  COOJNIOJIEHUsS TpaBuUil  OE30MacHOCTH TpH  OOpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpPEC K MPAKTUYECKOMY M3YYEHHIO Tpodeccuil U Tpyaa pa3IuvHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JI€ATEIbHOCTH, B TOM YUCJE HA OCHOBE
MPUMEHEHUS MIPEMETHBIX 3HAHUHN 110 XMMHUU, OCO3ZHAHHBIN BHIOOP MHIUBUAYATIBHOU
TPAaCKTOPUM MPOJOJKEHHUS] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
poecCUOHANIbHOMN ESITEIbHOCTU M Pa3BUTUS HEOOXOJAUMBIX YMEHHM, TOTOBHOCTh
allarTUpPOBaThCS B MPO(ECCUOHATIBHOM Cperie;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOLIEHHE K MPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyYIIECTBOBAHMs, IIOHMMAaHHE LIEHHOCTU 3JI0POBOIO U
O6e3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
($U3MYECKOMY U TICHUXWYECKOMY 3J0pPOBBIO, OCO3HAaHUE LIEHHOCTU COOIIOJAEHUS
npaBuil 0€30MaCHOTO MOBENCHUS MPU paboTe ¢ BEUIECTBAMU, a TAK)KE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble MPU HU3YUYCHUH XUMUU, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOUIENH NMPUPOJHOM CPENOM, ISl MOBBILICHUS
YPOBHSI  DKOJIOTMYECKON  KyJIbTYpPhl, OCO3HAaHMS  TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M TyTeH WX PEIICHHs] MOCPEICTBOM METOJIOB XHWMUH,
HKOJIOTMYECKOTO MBIILICHHS, YMEHHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PCHUS OOIICHAYYHBIC MMOHATHS (3aKOH, TEOPHSs, MPUHIIHUII,
runore3a, (QaxkT, CHUCTEMa, TMPOILecC, OSKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETaX M IMO3BOJIAIOT Ha
OCHOBE 3HAHUI M3 ITHX MPEeAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOW KapTHHE MUpaA, U YHUBEpCaJbHbIC yueOHbIC NEeHCTBUS (TTO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIE), KOTOpbIe oOecrneynuBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOATENbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HAHUW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHATHM (BBIACIATh MX XapaKTEPHBIC
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NpU3HAKK, YCTAaHABJIMBATH B3aMMOCBSA3b C APYTMMHU TOHATHSMH), HCIIOJIB30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS! OT/AENbHBIX (DaKTOB U SIBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEPUHU ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHaBJIMBAaTh NPUUYUHHO-CJICICTBEHHBIE CBA3UM MEXIYy OOBEKTaMHU HW3Yy4YECHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEHUS (MHAYKTUBHBIC, JECIYKTUBHBIC, MO AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE TMPUMEHITh B IIpollecCe I[IO3HAHMUS TMOHATUS (MpPEeIMETHbIE U
METaIpeIMETHBIE), CUMBOJMYECKHE (3HAKOBBIE) MOJENIH, UCIOJIb3yEMbIE B XUMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMHYECKUNA 3HAaK (CHMBOJ DJJIEMEHTa), XUMHUYecKas QopMmyla H ypaBHEHHE
XUMHUYECKON PEeAKIUU — MPU PEIICHHH Y4EOHO-ITO3HABATENbHBIX 337a4, ¢ y4ETOM
ATHX MOJENIBHBIX TMPEJCTABICHUN BBIABIATh M XapaKTePU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIui,
BBISBJISATH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CICACTBEHHbIE  CBSI3U U
MPOTUBOPEYHS B U3YUAEMbIX MPOIIECCAX U SIBICHUSX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BONPOCH B KaueCTBE HHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI /1711 (POPMHUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

npuoOpeTeHre OomnblTa MO IUIAHUPOBAHHUIO, OPraHU3aldd M TPOBEIEHUIO
YUYEHMUYECKUX JKCIIEpUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO TMPOTHO3UPOBATh €ro pe3yJbTaT, GopMynHpoBaTh O0OOILIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCAEAOBAHUS, COCTABIATh OTUET O
poJieaHHoM padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpATh, aAHAIM3UPOBATH W HMHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3ITUYHBIX BUIOB M (OPM MPEACTABICHHS, MOTYy4YaeMyIO0 M3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs  JIUTepaTypa XUMHUYECKOTO COJIEpKaHHs, CIPABOYHBIC
nocobust, pecypcsl HMHTepHeTa), KpUTHYECKH OLIEHUBATh NPOTHUBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHSTHh pa3jiNyHble METOJbl U 3alpochl NMPHU MOUCKE U OTOOpE
uHOpPMAIIUU ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX IS BBITIOJHCHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/lad ONPEACIEHHOTO THUMA, IPUOOpPETEHHE OMbITa B
o0JacTh  WCIOJIb30BaHUA  HMH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJbTYpOW aKTUBHOI'O MCIIOJIb30BAHMS PA3IMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENbHO BBIOMPATh ONTUMANIbHYIO (DOpPMY TMpEACTAaBICHHUS UHPOPMALUUA U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W  aHAJIU3UpPOBaTh B IMpolecce y4yeOHOU W
UCCIIEIOBATENCKON JEATENIbHOCTH HH(MOPMAIMIO O BIUSHUH MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035I1ICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIENH TPUPOJHON CPEBI.
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KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eCTBHS:

yMEHUS 3a7]aBaTh BOMPOCHI (B X0/ IMajora u (Ujin) JUCKYCCUH) MO CYIIECTBY
oOcyxnaemMol Tembl, (OpMyIUpOBaTh CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEJCTaBISATh  MOJYyYEHHbIE  pe3yibTaThl  MO3HABATEILHOU
JESATEILHOCTH B YCTHBIX M MHUCHbMEHHBIX TEKCTAX; JIeJaTh MPE3CHTAIUIO pe3yIbTaTOB
BBINIOJIHEHUSI XMMUYECKOT0 JKCIEpUMEHTa (JabopaTOPHOTO OIbITa, JTA00paTOPHOU
pabOThI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI y4EOHOr0 COTPYJIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHON M UCCIIEIOBATEIIbCKOMN IEATEIIbBHOCTH MPU PEIICHUN BO3HUKAIOIIUX
npoOjieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIIUI
(oOcyxaeHus, OOMEH MHEHUSIMU, «MO3TOBBIC IITYPMbD», KOOPJAUHALIUSI COBMECTHBIX
NEUCTBUH, OIpeJesieHne KPUTEPUEB MO OIICHKE KaueCTBa BBHIMIOJHEHHOW pabOThl U
JIPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIe 1elCTBHS:

YMEHHE CAMOCTOSATENIBHO ONPEACNISTh LENIH JEATEIbHOCTH, IJIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH W TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTh, BBIOMpaTh Hanbosee >3PpGEeKTUBHBIE CIIOCOOBI PEIICHUs] YUCOHBIX U
MO3HABATENbHBIX 337a4, CAMOCTOSTENBHO COCTaBIISITh WJIH KOPPEKTUPOBATh
MPEUIOKEHHBIM  aNTOPUTM JECUCTBUM IIPM  BBINOJHEHUM 33aJaHUA C  YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHMBATh COOTBETCTBHE IIOJYYEHHOI'O pe3yJbTaTa 3asBJICHHON LIEJM, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPE1JiIaraéMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJIbTATOB II0 OCBOSHHUIO 00S3aTEIBHOTO
CoJlep KaHMs, YCTAHOBIIGHHOTO JIaHHOW (enepanbHOM pabodeil MIpOrpaMMoid,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
neucTBul, cnenuduueckue I OpeaMeTHOM — obnactu  «XUMHUS»,  BUIbI
NEATEIIBHOCTH MO  MOJYYEHHUKO  HOBOTO  3HAHUS, €ro  HWHTEPIPETALNU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K koniy oOydyenus B 8 kJjiacce mpeaMeTHBIE pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

®pPACKPBIBATh CMBIC OCHOBHBIX XHMMHUYECKHUX TOHSATHI: aTOM, MOJIEKYJa,

XAMUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOJHAS W HEOAHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca,
MaccoBas IO XUMUYECKOTO DJIEMEHTA B COCIMHEHHUH, MOJISIPHBI 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHME, COJIb, JJIEKTPOOTPHULIATEIBHOCTb, CTEIECHb
OKHCJICHUs, XUMHUYECKas peakuus, KiacCU(UKaIUs peakiui: peakiuu
COCIMHEHUS, PEAKIIUU PA3JI0KECHHS, PEAKIIMK 3aMeIeHHUs, peaKIud OOMEHa,
9K30- M JHAOTEPMHUECKHE pEeaKIuu, TeraoBod »hdext peakiuu, sapo
aToMma, SJIEKTPOHHBIA CJIOM aroMa, aToMHas OpOuTalb, paauyC aToma,
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XUMUYECKasl CBS3b, MOJSPHAS W HEMOJSPHAs KOBAJEHTHAs CBSI3b, NOHHAA
CBA3b, HOH, KaTUOH, aHWOH, pPacTBOp, MaccoBas JOJA BELIECTBA
(polleHTHAs: KOHLIEHTpALusl) B pacTBOPE;

S MJUTFOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX ~XHMHMUYECKMX IIOHATHM U
IIPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPAILCHU;

®1ICIT0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTaBJICHUs (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

®ONPENEIATh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHHMSX,
CTEIIEHb  OKHCJIEHHUS  JJIEMEHTOB B  OWHapHBIX  COEIUHEHUSX,
IIPUHAJICKHOCTD BEIIECTB K OIPEACIEHHOMY KIIAcCy COCAMHEHUM II0
dopMynaM, BHJI XUMHYECKOM CBsI3M (KOBAaJEHTHAasT W MOHHas) B
HEOPTraHWYECKUX COCIUHEHUSX;

epackpbiBaTh cMbica Ilepmoamueckoro 3akoHa JI. M. MeHnneneesa:
JEMOHCTPUPOBATh TOHUMAHHE NEPUOJMYECKON 3aBHCUMOCTH CBOWCTB
XMMHAYECKUX JJIEMEHTOB OT HMX NOJIOKEHHs B llepmommueckoin cucreme,
3aKOHOB COXPAHEHHs MAacChl BEHIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaJpo;

®ONNCHIBATh U XapaKTepu30BaTh TabInuHyo popmy [leproauueckoii cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATHUS «riaBHas noarpynmna (A-
rpynmna)» u «mnobounas mnoxarpymnmna (b-rpynma)», manesle u  OoJsbiue
NEepUOAbl, COOTHOCUTH OO0O3HAUEHHUs, KOTOpblE HUMEITCS B TaOHIe
«Ilepnonnueckas cucrema xumudeckux anemeHtoB [[. MI. MenaeneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB U 3apdn siapa, 00llIee YUCIO AIEKTPOHOB M paclpe/eleHUue UX IO
AIIEKTPOHHBIM CIIOSIM);

eKJIACCU(PUIUPOBATh XHUMHYECKUE BJIEMEHThl, HEOPraHMYECKHE BEIECTBA,
XUMHUYECKHE peakuuy (IO YUCIy M COCTAaBY Y4YaCTBYKOIIMX B PEaKLHU
BEIIIECTB, M0 TEIUIOBOMY 3D PeKTy);

eXapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPKIAs ONMKMCAHUE MPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

®[IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX Kay€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX MpPEBpalICHUN B
pPa3IUYHBIX YCIOBUSAX;

®BLIYMCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOrO »3JeMeHTa Mo (opMmyse COeIuHEHMUs,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOM PEaKIH;

®[IPUMEHATH OCHOBHBIE OIEPALlMM MBICIUTEIBHON JEATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, OOO0OIIEHHE, CUCTEMATH3AlMI0, KiIacCU(UKALNIO,
BBISIBJICHUE IPUYMHHO--CJICICTBEHHBIX CBSI3€d — JUISl M3YyYEHHUs CBOMCTB
BEILECTB U XUMHUYECKHUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS

15



— HaOJroJeHrue, U3MEPEHUE, MOACIUPOBAHUE, SKCHEPUMEHT (pEeaIbHbIA H
MBICJICHHBIN );

ecie/loBaTh MpPaBWJIaM TOJIb30BaHUSI XUMUYECKOW MOCYJ0M U J1abopaTOpHBIM
o0opyZoBaHMEM, a TakKe IMpaBuiaM oOOpalleHusi C BEUIECTBAMU B
COOTBETCTBUM C MHCTPYKLIMSIMH 110  BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJa M KHUCJIOPOJa), NPUTOTOBIEHHUIO PACTBOPOB C OMNPENEIEHHOM
MAacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IPOBOJIMTH
XUMHAYECKUE DKCIEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB IIEJIIOYEH H
KHUCJIOT C TIOMOIIBIO UHANKATOPOB (JIakKMYC, (heHoN(TaTeHH, METHIIOPAHK U
Apyrue).

K koH1y 00ydyeHus B 9 kiacce nmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHHI:

®PACKPBIBATh CMBICJII OCHOBHBIX XMMHWYECKUX MOHATUN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKYyJla, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTB, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas pPEaKUusi, XUMUYECKasl CBA3b, TEIUIOBOM 3(P(DEKT peakuuu,
MOJIb, MOJSIDHBIA 00BEM, pacTBOp, DJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUUECKAS JUCCOLMALIS, PEAKIIMM HOHHOTO 0OMEHA, KaTanu3aTop,
XUMUYECKOE paBHOBECHE, O0OpaTUMble U HeoOpaTUMbIE  pEaKIMH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBUTEIb,  OKHUCIEHHE UM  BOCCTaHOBJIEHUE,  AJUIOTPOIMS,
aM(pOTEPHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAs, HOHHASI, METAJITMYECKas),
KpUCTAUINYECKAsA PEIIETKA, KOpPpPO3Us METAJUIOB, CIUIABBI, CKOPOCTh
XAMUYECKOM peakluH, TMpeAeabHO nonyctumas KoHueHtpanus [IJK
BEILIECTBA;

¢ ULUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHWYECKUX IIOHATUH U
MIPUMEHATH ITHU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

®[ICTI0JIb30BAaTh XUMHUUYECKYIO CUMBOJIMKY ISl COCTAaBJICHUS (POPMYI BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

®OIIPEAEIATh BAJECHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAMICKHOCTb BEIIECTB K
orpeneNéHHOMY KJlacCcy COSUHEHHH 1o popMysiaM, B XUMUYECKOU CBS3U
(KOBaJICHTHAsi, HIOHHAs, METAJUIMYECKasl) B HEOPraHUYECKUX COCTUHEHHUSX,
3apsA] MOHA MO XUMHUYECKOM (opmysie, XapakTep cCpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUU, TUN KPUCTALUIMYECKON PEIIETKU
KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cmbica Ilepuonmueckoro 3akona JI. WM. MeHneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONMCBHIBATh M  XAPaKTEPU30BATh
Tabnuunyto Qopmy Ilepuonnyeckoil CHUCTEMbl XMUMHUYECKUX 3JIEMEHTOB:
pasnuyaTh TMOHATHS «rJiaBHas mnoxarpymnmna (A-rpynma)y W «moOodHas
nonrpynna (b-rpynmna)», wmamble u Oosblliie TEPUOABI, COOTHOCUTH
0003HaYEHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIuIle, C YHCIOBBIMU
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XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W
3apsan  sApa, oOOIIee YHCIO DJJIEKTPOHOB M paclpelefieHue HX TI0
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B WM3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIWHEHUU B TMpeliesaX MallbIX MEepUoiOB U
[JIaBHBIX TIOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

eKJIACCU(PUIIMPOBATh XHUMHYECKUE DJIEMEHThI, HEOPraHHMYECKHE BEIEeCTBa,
XUMUYECKHE peakiuu (10 YUCITYy W COCTaBy Yy4YacTBYIOIIUX B PEAKIUN
BEIECTB, MO TEIIOBOMY 3P (}EKTy, M0 M3MEHCHUIO CTCTICHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBaTh) OOIIME U CHEeNU(PUISCKHE XUMHUYCCKUE
CBOMCTBAa TMPOCTBIX M CIIOKHBIX BEHIECTB, IMOATBEPXKJas OIMUCAHUE
npuUMeEpaMu  MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIuii;

®COCTaBJISITh YPaBHEHHUS JJICKTPOIUTHUECKOW JUCCOLMALUUA KUCIIOT, IIeIouen
W COJIeH, TIOJHBIC W COKPAIIEHHBIE YPAaBHCHUS PEaKIMid MOHHOTO OOMEHa,
YpaBHEHUSI PEaKIHHA, IOATBEPKIAIOININX CYIMIECTBOBAHUE TEHETHYECKOU
CBSI3M My BEIIECTBAMH PA3INIHBIX KIIACCOB;

®pACKpBIBATh  CYIIHOCTh  OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;

®[IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT WX CTPOCHUA,
BO3MOXKHOCTH TPOTEKAHUSI XUMUYECKHX MPEBPAIICHUM B Pa3IUYHBIX
YCIIOBHSIX;

®BBLIYUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOTO JJIEeMEHTa 10 (opMyse COSIUHEHUS,
MacCCOBYIO JIOJTFO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHUIO
XAMUYECKON PEaKIINH;

eCO0JIIOIaTh TIpaBWJjIa TMOJIB30BAHUS XMMHYECKOW TOCY0M U J1abOpaTOpHBIM
o0opyaoBaHuEM, a TakXkKe TMpaBuja oOpalieHuss C BeleCTBaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TI0 BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TOJIYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMmaka M yrieKkucIiioro rasa);

®IIPOBOJIUTH PEAKIIMH, IMOATBEP)KIAIONINE KauyeCTBEHHBIH COCTAaB Pa3JIMYHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM TYTEM XJOpUI-, OpOMHUA-, HOIUI-,
kapOonat-, docdar-, cunmkKar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
AaMMOHHUSI U WOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

®[IPUMEHATHh OCHOBHBIE OIEpAlMM MBICTUTEIBHONU NEATCTLHOCTH — aHAIU3 |
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BbISIBIEHUE MTPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€M — JJIsi MU3Yy4YEHUsI CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKkluii, €ecTeCTBEHHO-Hay4YHble METOAbl IMO3HAaHMUS — HaOJIOJEHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoauuecTBO 9acoB
Ne HaumenoBanue pa3jaesioB JaekTpoHHbIe (HU(pPOBHIE)
n/n H TeM MPOrpaMmbl Bcero Koutpoabhbie | Ipakruieckue | Jagoparopmbie o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI ONBITHI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
Xumust — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 7 2 5 bubmuorexa [JOK
' IPAKTUYECKOM https://m.edsoo.ru/7f41837¢c
JEATENLHOCTH YEJIOBEKA
19 BemectBa 1 xumnueckue 14 1 3 bu6mmoreka [IOK
' peakmnuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 21
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 1 bubnuoreka [IOK
' ITonsiTHE 00 OKCUIAX https://m.edsoo.ru/7f41837c
99 Bonopoa. ITonsarue o 8 1 1 bubnuoreka [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. [lonsiTue 5 1 1 5 bu6mmoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
2.4 Sec: Oriiiiffﬁim 11 1 1 5 bubmmorexa LIOK
' p . https://m.edso0o.ru/7f41837¢c
COEeTUHEHMH
Wroro no pazueny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux jieMenToB /. U. MenaesieeBa. CTpoeHue aToMoB.
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Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XAMHYECKUX 3JEMEHTOB /J[. 7 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
N. Menpene-ea. CtpoeHue
aToma
XUMHYECKas CBS3b.

3.9 OKHCITUTENTBHO- 7 1 bu6mmorexka [IOK
BOCCTaHOBUTEIIHHBIC https://m.edso00.ru/7f41837c
peakuuu

Hroro no pazgeny 14 bubmorexa LIOK
https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 14

I10 ITPOTPAMME 08 4
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9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpamMMblI Bcero Kourpoanueie | lpakrutieckue | jlagoparopusie o0pa3oBaTebHbIE pecypchl
padoThI padoThI ONBITHI
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpenue u yriryoneHue
bu6 OK
1.1 3HaHWUN OCHOBHBIX Pa3/esioB Kypca 4 htPtIp:'I;I/(r)‘r:eeI;aSC])_E) (U/7F418636
8 Kiacca — '
19 OcHOBHBIE 3aKOHOMEPHOCTH 5 bubmuorexa [IOK
' XUMHYECKHX PEaKIIHA https://m.edsoo.ru/7f41a636
DNeKTpoNIUTHYECKAst
bub OK
1.3 nucconuanus. XuMHUYEeCKHe 8 1 1 1 htPtIpSJ,I'I;I/(r)r:eeI:jasc])_E) U/ 7F41a636
peaKkIuy B pacTBOpax — '
Hroro no pasneny 17
Pasznea 2. Hemeraibl 1 HX coOeINHEHUS
OO01mas xapakTepucThKa
bu6 OK
2.1 XUMHAYECKHX d1eMeHTOB VIIA- 3 1 1 htPtIp:'I;I/(r)TT]eeI:jasc])_E) (U/7F418636
rpymnsl. ['agoreHs T '
OO01mmas xapakTepucTHKa
bub OK
2.2 XUMHAYECKHUX IJIEMEHTOB VIA- 5 2 htPtIp;]'I;I/(r)T:eeItjaS(])_}) (U/7F418636
rpymnmbl. Cepa u e€ cCoeTuHEeHHS T '
OO6m1ast XxapakTeprucTruKa
23 XUMHUYECKUX IJIEMEHTOB VA- 9 1 5 bubmuoreka [{OK

rpymisl. A30t, pochop 1 ux
COCMHEHUS

https://m.edsoo.ru/7f41a636
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OO01mmas XxapakTepucTHKa
XuMHueckux 3i1eMeHToB IV A-

but6mmoreka [IOK

2.4 11 3
IPYIIbL. YTIEPOI M KPEMHHM U HX https://m.edsoo.ru/7f41a636
COEIUHEHHNS
Utoro mo pazneny 28
Pa3zgen 3. MeTa/uibl M HX COeTMHEHU S
bubmnoreka IIOK
A % 4 1
3 Obumwe croHcTBa MeTanIoR https://m.edsoo.ru/7f41a636
3.9 Baxneiinne MeTalibl U uX 13 5 bubmuorexa [JOK
' COEUHEHHS https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pasznen 4. Xumus u okpyxaomas cpeaa
41 BeniecTBa 1 maTepuansl B KU3HU 3 bubanoreka LIOK
' YeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmmorexa OK
P p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10O 68 12

[TPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbI

8 KJIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
HPOBEPHEMOTO o0pa3oBaHus
pe3yjabrara
1 [To Teme: «IlepBOHaYanbHBIE XUMHUYECKUE TIOHSITHUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHSATHH: aTOM, MOJEKYJId, XMMUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO,
CII0)KHOE BEIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOJIHAsS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAsl U MOJICKYJISIpHAS
11 Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JO0JIsI XMMHYECKOIO 3JIEMEHTAa B COCAMHEHUH,
' MOJIApHBIA 00BEM, XUMHUYECKas peakius, Kiaccu(pUKalMs peakluil: peakiu COEAMHEHHUS, PEaKIMH Pa3IoKeHus,
peakuuu 3aMelIeHHs], peakuud OOMEHa, HK30- U IHAOTEPMUYECKUE PEAKIMH, TEII0oBOM 3¢ (eKT peakiuu, pacTBOp,
MaccoBas J10JiA BeulecTBa (MPOLIEHTHAs: KOHIICHTPAIHs) B paCTBOPE
19 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTh 3TU MOHITHS MPU ONMKMCAHUU BEUIECTB U
' WX TPEBPALLECHAN
13 MCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHHs (OPMYJI BEIIECTB U ypaBHEHUIN XUMUYECKUX PeaKuil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO Y4YEHHS,
' 3aKkoHa ABOrajapo
1.5 OTIpEeIEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
1.6 KJ1acCU(UIUPOBAaTh XUMUYECKHE peakluu (10 YKCIY M COCTaBy YYacCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIJIOBOMY
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s dekry)

1.7 BBIUUCIISATH OTHOCUTENEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChI BEIIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COSIMHEHUS,
1.9 BBIUUCIISATH MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE
110 NPUMEHSATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHMA — HAONIOJCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
' (peanbHBIN U MBICIICHHBIH)
2 I[To Teme: «BaxkHeiiune npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TOHSTHIA: OKCHI, KUCIIOTa, OCHOBAHHE, COJIb
2.2 OTIPENIENIATh PUHAIIICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COSUHECHUN 110 (hopMysiaMm
2.3 KJIacCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA
Y XapakTepu30BaTh (OMMUCHIBATH) OOIIME XMMUYECKHE CBOIMCTBA BELIECTB pa3IMYHBIX KJIACCOB, MOJITBEPKAas OMHCAHUE
' MPUMEPaMHU MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIUi
)t MIPOTHO3UPOBATh CBOMCTBAa BEMIECTB B 33aBHCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOKHOCTH TPOTEKAHUS
' XUMHUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
ClleZIoBaTh MpaBWJIaM MOJIb30BAHUS XMMHUYECKOH MOCYIOH M J1abopaTopHbIM OOOpYIOBaHMEM, a TaKKe IpaBUIIaM
oOpaIlieHus ¢ BENIeCTBAMHU B COOTBETCTBUU C MHCTPYKIHSMH IO BBITOJHEHUIO TAOOPATOPHBIX XUMHUYECKUX OTBITOB T10
25 MOJyYEHUI0O M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJA W KHCIOpOJa), IMPHUTOTOBIEHUIO PacTBOPOB C
' Onpeea€HHON MacCOBOM JOJIEN pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U IPOBOJUTE XUMHUUYECKHE YKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO MHAWKATOPOB (JTakMyc, (eHondTanenH, METUIOPaHXK U
Jpyrue)
2.7 MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PeaKInu
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ITo teme: «llepnonuueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3nementoB Jl. . Menneneesa. Ctpoenue

3 aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIVI)
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUH: SIpPO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHas OpOWTalb,
3.1 paauyc aroma, XMMUYECKasl CBs3b, IOJISIpHAs M HENOJIIpHas KOBAJIEHTHAs! CBS3b, 3JIEKTPOOTPULIATEIbHOCTh, MOHHAS
CBA3b, HOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
33 OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢dopmy I[leprmomuyeckoll CHCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3inyaTh
' MOHSATHS «TJIaBHas noArpynna (Arpynna)» u «rnodounas noarpynmna (brpynna)», «manbsie» U «00JbIINE) NEPUOIbI
3.4 packpsiBaTh cmbica Ilepuogmueckoro 3akona J[.JMI. MenpneneeBa: IE€MOHCTPUPOBATH MOHUMAHHE IEPUOIUYECKOU
' 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX IosioxkeHus B [lepuoanueckoii cucreme
COOTHOCUTH 00O3HaueHus, KOTOpble uMeroTcss B Tabnuue «llepuoanueckas cucrema XuMuueckux snemeHToB [I.U.
3.5 MenzeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl sapa,
o0111ee YUCIIO AIEKTPOHOB U pacIpeesieHHe UX MO AIEKTPOHHBIM CIIOSIM)
3.6 OTIPEETSATh CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
3.7 ONPENENATh BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsI U MIOHHAs) B HEOPTaHUYECKUX COEAMHEHUSAX
9 KUIIACC
Kon . "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM NPOrpaMMbl OCHOBHOI'O
TIPOBEPSIEMOTO 0011ero o0pa3oBaHus
pe3yjabTara
1 [To Teme: «BemiecTBO 1 XUMHYECKas! PEAKIIUS
11 PacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKUX MOHSATUN: PACTBOP, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI, JJIEKTPOTUTHIECKAS
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JUCCOIIMAIUS, PEaKIMd MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE, oOpaTHMble W HEOOpaTHMbIE
peaKuuu, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKLUU, OKUCIHUTENb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAS, METaJUIMYecKas),

KpucTtaJlJIn4eCKasi peméTKa, CILIaBbI, CKOPOCTb XHUMHYSCKOHN p€aknuun

WUIFOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATUH H IIPUMCHATHL OTHU IIOHATHUA IIPpHU OIIMCaHUH

L2 BEILECTB U UX IIPEBPALLECHUN
13 COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUYECKONH TUCCOLMALMU KUCIOT, IIEJI0YEH M COJel, MOJIHbIE U COKpalll€HHbIE
' ypaBHEHUS peaKIuii HOHHOTO OOMeHa
14 pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IOCPEICTBOM COCTABJIEHHUS 3JIEKTPOHHOTO
' 0anaHca 3TUX peaKIui
1.5 IIPOBOAMTH PacU€Thl [0 YPAaBHEHUIO XUMUYECKOM peakuu
2 ITo remam: «Hemerasibl 1 UX COEAUHEHUSD» U «MeTallIbl U UX COETUHEHUS»
XapaKTepU30BaTh (OMHUCHIBATh) OOIIME W CIEIU(PUISCKUE XUMUYECKUE CBOWCTBA MPOCTHIX W CIOXKHBIX BEIIECTB,
2.1 MOATBEPKJasi OMHCAHUE MPUMEpPAaMU MOJIEKYISPHBIX M HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii
25 COCTaBJISITh YpPaBHEHMsI peakUui, MOATBEPKAAIOIINX CYIIECTBOBAHHWE T'€HETUYECKOW CBS3M MEXAY BEIleCTBaMU
' Pa3IMYHBIX KJIACCOB
23 IIPOrHO3MPOBaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU IPOTEKAaHUS XMUMHUYECKHUX
' MIPEBPALICHUH B pa3JIMYHBIX YCIOBUSIX
CJIeIoBaTh MpaBHJIaM IOJIb30BAaHUS XMMHUECKON MOCYJ0W M Ja00paTOpHBIM 00OPYAOBAHHMEM, a TaKXe IMpaBHIIaM
2.4 oOparlleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU IO BHITOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OTMBITOB

10 TIOJTYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)
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MMpOBOAWUTL PCAKIUHU, IMOATBCPIKAAIOIINC KaueCTBEHHBLIM COCTaB Pa3iIMYHbIX BCHICCTB: pPACIIO3HABATH OIIBITHBIM

2.5 nyTéM XJIOpHI-, OpoMuU, HOIUI, KapOoHat, hocdar, CUIHKar, Cyiabdar, rTuIpOKCUINOHBI, KATUOHBI AMMOHHSI, HOHBI
M3YYCHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMUECKHUX BEIICCTB
3 ITo Teme: «XuMusA U OKpyXKarolas cpeaa»
3.1 pacKpbIBaTh CMbBICII OCHOBHBIX xuMHuueckux nousatuil: I[1/IK BemecrBa; koppo3ust MeTawioB
MPUMEHSATh OCHOBHBIE OIEPAIMU MBICIUTEIBHON NEATEIFHOCTH — aHaJW3 W CHUHTE3, CpaBHEHHE, 000O0IIeHueE,
> CUCTEMAaTH3allNIO, BBIABICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3€U — JJISl M3YUEHUsI CBOICTB BEIIECTB U XMMHUYECKUX

peaKIII/If/'I; CCTCCTBCHHOHAYYHBIC MCTOAbI IO3HAHUA — Ha6JHOIIeHI/IC, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICIICHHBIH)
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE MTOHATHUSA
11 [Ipeamer xumuun. Ponp XuMuu B )KU3HU 4esloBeKa. XUMHUS B cucTeMe HayK. Tena u BemiectBa. GuU3HUECKUE CBOMCTBA BEUIECTB.
' ArperaTHoe COCTOSTHUE BEUIECTB
1.2 [TonsiTue 0 MeTo/1ax Mo3HaHUs B XuMuU. YucTtelie BeniecTBa U cmecu. CriocoObl pa3esieHusi cMecei
13 ATOMBI M MOJIEKYJIbI. XUMHUUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKHUX 31€MEHTOB. [IpocThie U ciokHbIe BemecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHUE
14 Xumudeckas Gopmyna. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAs
' aToMmHasi Mmacca. OTHOCHUTENIbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO JIEMEHTa B COCIMHEHUH
L5 KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3auMOCBSI3b KOJMYECTBA, MAaCChl M YUCJa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
' Pacuétsl o popmynaM XMMUYECKHX COEAMHEHHUH
16 du3znueckre U XUMHUECKHUE SIBICHUS. XUMHUYECKasi peakius 1 €€ Npu3Haku. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. XUMUYECKHE
' ypaBHeHus. Kiraccudukanusi XuMudecKux peakiuii (COeTMHEHUS, Pa3I0KEHHUs, 3aMEIICHHsI, 0OMEHa)
XWMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYJOM, C TpaBWiIaMH pPabOThl B jJabopaTopuu W TpUEMaMU
17 oOparieHusi ¢ 1a0OpaTOpHBIM O0OpYIOBAaHUEM, H3YYCHHE W OMHUCaHWE (PUINYECKUX CBONCTB OOpPAa3IOB HEOPTaHHMUECKUX
' BEIECTB, HaOMoIeHne pu3nuecknx (TJIaBJICHUE BOCKA, TasHHE JIbJla, PaCTHPAHHUE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIHS
BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJUBAHME MEIHOMN IMPOBOJIOKH, B3aUMOJCIHCTBHE MeENla C KUCIOTOW) SIBICHUMH,




HaOJIIOJICHUE W OINKCAaHWE TMPU3HAKOB MPOTEKAHUS XHMHUYECKUX PEaKIuil (pa3jiokeHHe caxapa, B3aMMOJCHCTBHE CEPHOMN
KHCIIOTBI ¢ XJIOpUAOM Oapusi, pazioxeHue ruapokcuaa meau(ll) npu HarpeBaHuu, B3auMOJICHCTBHUE XkKelle3a ¢ paCTBOPOM COJIH
meau(ll), m3ydenune cmocoOoB pasnencHus cMecedl (C TMOMOIIBIO MarHuTa, (DUIBTPOBAHUE, BHIIAPUBAHME, JUCTUILIALUSA,
xpomaTorpadus), TPOBEACHHUE OYHCTKH IIOBAPECHHOM COJIM, HAOJIOJICHWE W OIKMCAHWE PE3yJbTATOB IPOBEACHHUS OIIBITA,

WJUTFOCTPUPYIOIETO 3aKOH COXPAHEHUsI MaCChl, CO3/IaHUE MO/IEIC MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwnerinme npeicTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucmopon — anmeMeHT M mpocToe BemiecTBo. HaxokieHue KHuCiIopoaa B MPUPOJE,
¢busnueckre U XuMu4eckre cBoiictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenue kuciaoponaa. CrocoObl MOTYYEHHs] KUCIOPOIa

B JIabOpaTOpuu U NpOMBIIIICHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — autoTponHas MOAU(UKAIHS KUCIOPOAa

2.2

TernoBoit 3P PeKT XUMUUECKOH peaKIiy, TEPMOXUMUIECKHE YPAaBHEHHS, SK30- U SHAOTEPMHUCCKUE peakuuu. TOIIMBO: yroib

1 MCTaH. 3anH3HeHI/I€ BO3yXa, YCUJICHUC IMTAapHHUKOBOI'O 3(1)(1)CKT21, paspymieHue 030HOBOT'O CJIOA

2.3

BOI[OpOI[ — JJICMCHT U IIPOCTOC BCHICCTBO. Haxoxnenue BOAOpOaa B IIpHUPOJL, (I)I/I3I/I‘{eCKI/Ie 1 XUMHUYCCKUC CBOI:ICTBE[, IMPUMCHCHUC,

crocoOsI oy4yeHust. Kuciorsl u conmu
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MounsipHbiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnueckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopel. HachllieHHBIE 1 HEHACHIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH
BELIECTB B BoJe. MaccoBas 101 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOKCTBA BOAbl. OcHOBaHUsA. Posib pacTBOpOB B mpupoje

U B KW3HM 4enoBeka. KpyroBopot Bobl B ipupoe. 3arpsi3HeHHe NPUPOIHbIX BoJA. OXpaHa M OYHCTKA MPUPOJHBIX BOJL

2.6

Knaccugukanus Heoprauuueckux coeaunenuil. Oxeuapl. Kitaccuduxanus okcuio: coseoOpasyromiyie (0OCHOBHbIE, KUCIOTHBIE,
amdoTepHble) U Heconeobpasyroume. Homenknarypa okcuoB. @usnueckue U XMMUYECKHE CBOMCTBa OKcuAOB. [lomydenue

OKCHIIOB

2.7

OcnoBanus. Knaccudukaruss ocCHOBaHWHN: MIETOYM U HEpacTBOpUMBIE ocHOBaHMS. HoMeHkmarypa ocHoBaHuil. Du3nueckue u

XUMUYECKHE CBOMCTBA OCHOBaHUM. [lonyuenue ocHOBaHUI
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2.8

Kucnotel. Knaccupukanus xkucinor. Homenknatypa Kucior. @uU3ndecKkue U XMMHUYECKUE CBOWCTBA KUCIIOT. Psj akTUBHOCTH

metaiuioB H.H. bekerosa. [Tonydyenue kucinor

2.9

Conu. Homenkiarypa coseil. duznueckue U XUMUYECKHe CBOMCTBa coJield. [lonmyuenue comnei

2.10

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUH JKCHEPUMEHT: KauyeCTBEHHOE OINpeJelIeHue COJIepKaHus KHCIOpOoAa B BO3AyXe, IMOJIy4eHHEe, COOMpaHHe,
pacro3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOAa, HAONIOJACHHE B3aUMOJCHCTBUS BELIECTB C KHUCIOPOJOM U YCIIOBUS
BO3HUKHOBEHHUS U MPEKpalIeHus TopeHus (1oxkapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB U ONKMCAHUE MX CBOICTB, MOITYYCHHE,
coOupaHue, paclo3HaBaHHE W H3yYEHHE CBOWCTB BOAOpoAa (ropeHue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmemu(ll)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUANOB), HAOMIOACHHE OOPa3OB BELIECTB KOJUYECTBOM | MOIb, HCCIEAOBaHUE
O0COOCHHOCTEH PAacTBOPEHHS BEIICCTB C PA3IMYHON PACTBOPUMOCTBHIO, MIPUTOTOBJICHUE PACTBOPOB C ONMPEACIEHHOW MacCOBOI
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJCWUCTBHUE BOJBI C METAaUIaMU (HATPHEM M KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), OINPEEIIEHUE PAaCTBOPOB KHUCJIOT M IIENOYEeH C IMOMOINbIO HMHIUKATOPOB, HCCIIEIOBaHUE 00pa3lioB
HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB, HAONMIOJEHHE W3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U
miesoyel, u3ydenne B3zaumojercTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KHCIOTBHI, KHCIOT C METaJUIaMH, peaKiuiu
HEWTpanu3aluu, MOJIy4YeHne HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI0 METalljla JPYyruM M3 pacTBOpa COJIM, pEUICHUE

OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME «BaxaeHIme KJ1accel HEOPTraHNYCCKUX COGHHHGHHﬁ)}

[Tepuonnueckuii 3akoH u [leprnonnueckast cuctrema xumuyeckux 3ynemMeHToB .M. MenneneeBa. CtpoeHne aTOMOB. XUMHUYECKast

cB:13b. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC pcaknuuu

3.1

IlepBble TOMBITKM KIACCU(PUKAIIMM XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Trpynmax CXOJHBIX DJEMEHTOB (ILEJIOYHBIE U
IIeJIOYHO3EMENbHbIE METaJUIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHblE OKCUABI U

THUAPOKCUBI

3.2

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH. HCpI/IOIlI/ILICCKaSI CHUCTEMAa XHMHYCCKHX OJICMCHTOB I[I/I MeHnpeneena. KOpOTKOHCpI/IOIlHaSI )51
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mmHHOTIepruoaHass (opmbl [lepuonnueckoit cucrembl xumudeckux anmemeHtoB (.M. Menneneea. [lepuoasl U Tpynmbl
Pu3nuecKuil CMbICT NOPAIKOBOIO HOMEpPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA
Crpoenue aromoB. CocTtaB aTroMHBIX sfep. M3otombl. DnekTpoHbl. CTpOCHHE IIEKTPOHHBIX 000J0YEeK aToMOB MepBbIX 20
3.3 XUMHYECKUX 31eMeHTOB Ilepunonnueckon cucrembl .M. MenpaeneeBa. XapakTepuCTHKAa XMMHYECKOIO 3JEMEHTA IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme .M. Menaeneena
3aKOHOMEPHOCTU H3MEHEHUsl paJuyca arOMOB XUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX M HEMETaJUIMYECKHMX CBOMCTB IO
3.4 rpymnmnaM u nepuonam. 3nadenue llepuoauyeckoro 3akona u Ileproanyeckoit CUCTEMBbI XUMUYECKUX DJIEMEHTOB JJISI Pa3BUTH
Hayku U npaktuku. .M. MenzaeneeB — yu€Hblii U rpaKJaHUH
35 Xumudeckas cBsi3b. KoBaneHTHas (HOJNSipHAsT U HEMOJSIpHAsl) CBA3b. DIJIEKTPOOTPHUIATEIHLHOCTh XMMHUYECKHUX 3JIEMEHTOB.
' HNonnas cBs3b
36 Crenenn okucneHus. OKUCIUTEIPHOBOCCTAHOBUTENbHBIE peakinu. [Iporiecchl okucineHus U BoccTaHOBIEHUs. OKUCIUTENN U
' BOCCTAHOBUTEIHU
XUMUYECKUH IKCIEPUMEHT: U3y4YeHHE OOpa3loB BEIIECTB METAIIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHA ITUHKA C
3.7 pacTBOpaMu KHUCJIOT M WIEJOYEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIMX HPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3iokKeHNs, COSTUHEHMS)
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS
1 BemectBo 1 xummndeckas peakuus. [Toropenue
11 [lepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux odnemeHToB [[.M. Menneneea. CTpoeHne aToMoB.
' 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kausl, KAIbIUSI U UX COCAUHEHUH B
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COOTBCTCTBHUHU C ITOJJOKCHUEM 3JICMCHTOB B HepHOI[H‘ICCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHnue BeliecTBa: BUJIbI XUMUYECKON CBsI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJUTMYECKON pemETKM W BUAA XUMHUYECKoW cBsa3u. Kiaccudukanmss ¥ HOMEHKJIATypa HEOPTraHWYECKUX BEIECTB
(MexxmyHapo/iHass U TPUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCSA K Pa3IMUHBIM KJaccaM HEOPTraHUYECKHX

COG,Z[I/IHeHPlﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Krnaccudukanus XuMH4ecKUX peakiuii o pa3INyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIMH BEILIECTB, MO
TerioBoMy 3(QexTy, Mo HM3MEHEHUIO CTENCHEH OKHCICHUS XHMHUYECKUX 3JIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO
KaTajau3aTopa). DK30- U DHAOTEPMUYECKHE pEaKIHH, TePMOXUMHUYECKUE ypaBHeHHs. [IoHSATHE O CKOpOCTH XMMHUYECKOM

peakiuu

14

Ilonsartue 006 O6paTI/IMI>IX u H606paTI/IMI)IX XUMHYCCKUX PCaKIUAX. IlonsTHE O TOMOIEHHEIX U TCTCPOTCHHBIX PCAKIHAX.
IlonsTHE O XUMHYECKOM PaBHOBCCHH. CDaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XHUMHYECKOU PCaKIIMU U IMOJOKCHUC XUMHUUYCCKOI'O

paBHOBECHs

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, SHGKTpOHHBIﬁ OaaHc OKHCIIMTEILHO-BOCCTAHOBUTEIILHOMN pPCeaKkuru.

CocraBneHue ypaBHeHI/II\/’I OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_lI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA IJICKTPOHHOT'O Oananca

1.6

Teopust 2JIEKTPOIMTUYECKONW IUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPONINTHI. KaTHOHBI, aHMOHBL. MexaHu3M AuccoLUaliy
BCIICCTB C PA3JIMYHBIMHU BHUIAMU XUMHYeCKOH cBs3u. CTeneHn Jucconuanuu. CuibHBIE U clla0ble OJICKTPOJIUTHI. PeaKIII/II/I
MOHHOr0 oOMeHa. YCIOBHS MPOTEKAaHUS peakii HOHHOrO oOMeHa, TMOJHbIEe U COKpalIEHHbIE MOHHBIE YPABHEHUS pPEaKIUil.
CpoiicTBa KHCIIOT, OCHOBAHUN U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKOHN qucconuanui. KauecTBeHHbIE peakiuu

Ha HoHkI. [loHsaTHE O TUOPOJIN3C coleit

1.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHE C MOJAENSIMU KPUCTALITUYECKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB — METAJIOB U
HeMeTa/uIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOpHUAA HATpPHsl); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU

pcakuuu OT BO3ACUCTBUS Pa3JIMIHBIX (b&KTOpOB; HUCCIICAOBAHUEC DJJICKTPOIIPOBOJHOCTH pPACTBOPOB BCHICCTB, IMpoLECCa
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JUCCOLMAIMU  KHUCIOT, WIeJoueid U coled (BO3MOXHO MCIIOJb30BAaHME BHUAECOMATEPUAJIOB); IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPHU3HAKK MPOTEKaHUs peakuil MOHHOTO oOMeHa (0oOpazoBaHME OcajKa, BbIIEJICHHE raza, oOpa3zoBaHHe
BOJIbl); OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (TOpeHHE, peakluu pasioKeHus,
COCIUHEHMS); pACllO3HABaHHWE HEOPraHMYECKUX BEUIECTB C IMOMOLIbI0 KAuyeCTBEHHBIX peakUWid Ha HOHBI, pElICHHE

OKCIICPUMCHTAJIbHBIX 3aJ1a4

HemeTamis! u ux COCANHCHUA

2.1

OOmass xapakTepucTtuka rajgoreHoB. OcoOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue Hu
(u3MUecKre CBOWMCTBA MPOCTHIX BEIECTB — TaJIOTEHOB. XHMMHYECKHE CBOMCTBAa Ha IpuUMepe XJopa (B3auMOJCHCTBHE C
MeTaljlaMu, HEeMeTaJIaMu, 1esodaMu). XuopoBojgopoa. ConsHas KACIOTa, XUMUYECKHUE CBOMCTBA, MOTy4EHHE, IPHMEHECHUE.

HeﬁCTBHe XJIopa U XJI0pOoBOAOPOJa Ha OpraHu3M 4YCJI0BCKaA. Baxwueimme XJIOpUAbI 1 UX HAXOXKACHUC B ITPHUPOIC

2.2

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOECHHS AaTOMOB, XapaKTEPHbIE CTENEHH OKHUCIICHHUS.
CrpoeHue u (pu3nuecKre CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJa U cepbl. AJIJIOTPONHbIE MOAU(DUKAIIMN KHCIOPOa U CEPBHI.
Xumuueckue cBoiictBa cepbl. CepoBOAOpON, CTpoeHHE, (u3nyeckHMe W XHUMHUYecKue cBoHcTBa. OKCUABI Cepbl Kak
MIPE/ICTaBUTENN KUCIOTHBIX OKCcHI0B. CepHasi KHUCIIOTa, (GU3NYECKHE U XMMHUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs
KJlacca KUCIOT U cnenupuyeckue). XUMHUUECKUE peakiuy, JeKallie B OCHOBE MPOMBIIIJIEHHOTO CIloco0a MOJydYeHUs: CepHOU
kucnothl. [Ipumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdar-noH. HaxoxneHnue cepsl U €€ coeIMHEHUN
B Mpupojie. XUMHUYECKOE 3arpsi3HEHNE OKpY Karolleld cpe/ibl COSAMHEHUSMH cephl (KUCIOTHBIE J0K/H, 3arpsi3HEHHE BO3/AyXa U

BOJI0OEMOB), CITOCOOBI €0 TIPEI0TBPAICHUS

2.3

OO6mrast xapakTepucTuka meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIE CTETICHH OKHUCIEHUS. A3OT,
pacmpocTpaHeHue B pupoje, pusndeckre u XuMHIeckrue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero (hu3ndeckue u
XUMUYECKHE CBOMCTBA, MOJydeHHe U mpumeHeHune. Conmu aMMOHUS, UX (PU3NYECKUe W XMMHYECKHUE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakiys Ha MOHBI aMMOHUsS. A30THAsI KUCIIOTa, €€ onyueHue, pu3nieckre U XMMHUECKHUe CBOMCTBa (001Iue Kak

MpeICTaBUTENsl Kilacca KUCIOT U crneuuduyeckue). Vcnonpb30BaHre HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAIbHBIX
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ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COCTUHEHUSIMU a30Ta (KUCIOTHBIC HOXIH, 3arpS3HEHUE BO3TyXa,

MTOYBBI U BOJIOEMOB)

2.4

dochop, amtorponasie Moaudpuramuu dochopa, ¢pusndeckue n xumudeckue cpoiictBa. Okcun docedopa(V) u docdopnas

KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA, momydenue. Mcnons3zoBanue ¢pochaToB B KadyecTBE MUHEPAIBHBIX Y10OpeHU

2.5

O6mas xapakrepuctuka d31eMeHTOB |V A-rpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIECHU OKHCICHUS.
VYrnepon, amioTpomnHble MOAUGUKALWU, PACHpOCTpAaHEHUE B MpHUpone, (PU3NYECKHe U XUMUYECKHE CBOMCTBA. AICOpOIUSL.
Kpyroopor yriepoma B mpupoxae. Okcumsl yriepona, X (U3HUECKHEC U XUMHUYCCKUE CBOWCTBA, JICHCTBHUE HAa JKUBBIC
OpraHM3Mbl, IOJIyUCHHE W MPUMEHEHHE. ODKOJIOTWYEeCKHue NpoOiieMbl, cBsi3aHHble ¢ okcugoMm yriepona(lV); rumotesa
rJI00AaTFHOTO TOTEIUICHUS KJIMMATa; MApHUKOBBIM 3G (deKT. YroibHas KUCIOTa W e€ Ccod, uX (PU3NICCKUE U XUMUYCCKUE
CBOICTBa, MoiydeHue U mnpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-wOHBL Mcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SICTBE

2.6

[lepBoHayasnbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yrieponaa (MeTaH, 3TaH, 3TUJIEH, aleTHJIEH,
3TaHOJI, TIUIEPHH, YKCYCHas KucioTa). MIX coctaB u xumuueckoe crpoeHue. [loHsaTne o GMOJIOrMYecKH Ba)KHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HUX POJM B JKU3HM 4YeJoBeka. MaTepuaiabHOE €IMHCTBO OPraHMYECKHUX W HEOPraHMYECKHX

COeTMHEHUN

2.7

Kpemuuii, ero gusnyeckre u XMMHUYECKHE CBOWMCTBA, MOJdy4deHHe U npuMmeHeHue. CoequHeHUs KpeMHus B mpupoje. OOriue
npeactaBieHuss 00 oxcuae kpemHHA(IV) u kpemHmeBoil kucimoTe. CHIMKAThl, MX HCIOJb30BaHUE B OBITY, MEAHIIMHE,
MPOMBIIIJICHHOCTH. BajkHeWIe CTpOUTENbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobremsl

0€30IaCHOTO HCIIOIL30BaHU CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC@JIHeBHOﬁ KHU3HHU

2.8

XUMUYECKUH HKCIEPUMEHT: H3y4deHHe OOpa3loB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJISIHOW KHCIIOTHI; IPOBEIECHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX MPOTEKAHHUS; OIBITHI, OTpakarolue (U3NYecKue H
XMMHUYECKHE CBOWCTBAa TaJOT€HOB M MX COEAMHEHUH (BO3MOXHO HCIIOIb30BaHUE BUJCOMATEPHANIOB); O3HAKOMJICHHE C

oOpa3iamMu XJOpPHAOB (TAJIOTEHUIOB); O3HAKOMIICHHE C OoOpasliaMu cepbl U €€ COeOUHEHUSMHU (BO3MOXKHO HCIIOIH30BAHHE
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BUJICOMATEPHAJIOB); HAOIIOJCHHE Mporecca OOyIIMBaHUS caxapa IOJ JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
W3yYeHHE XMMHUYECKHX CBOMCTB Pa30aBJICHHOW CEPHOW KHCIIOTHI, MPOBEJCHUE KAYSCTBEHHOW pPEaKIMU Ha Cylb(aT-uOH H
HaOIIoZCHNEe TpU3HaKa e€ MPOTEeKAaHWs; O3HAKOMJICHHE ¢ (M3MYECKMMHU CBOMCTBaMH a30Ta, ¢ocdopa M uX CcoenMHEHHN
(BO3MOXHO HCIIOJIb30BAaHHUE BHUACOMATEpPUAIOB), OOpa3liaMH a30THHIX W (OCHOPHBIX YAOOPEHHUH; IMOJydeHue, COOMpaHHeE,
pacro3HaBaHWEe M HM3y4YeHHE CBOWCTB aMMHUAaKa; MPOBEICHHWE KAYECTBCHHBIX pPEAKIMii Ha MOH aMMOHUS U (ocdaT-uoH U
W3yYeHHE MPHU3HAKOB WX NPOTEKAHWs, B3aMMOJCHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KHCJIOTHI C MEAbK (BO3MOXHO
WCTIOJB30BAaHUE BHUICOMATEPHUATOB); H3yYCHHE MOJENEH KPUCTAJUIMYECKHX pEmETOK anMasa, Tpadura, ¢yuiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMHM PACTBOPEHHBIX BEIECTB AKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOTa3a;
MoJTy4eHne, coOMpaHue, pacrlo3HaBaHWE M W3YYEHHE CBOWCTB YIVIEKHUCIIOTO Tras3a; MPOBEICHUE KAYeCTBEHHBIX pEakIuid Ha
KapOOHAaT- W CWJIMKAT-UOHbI M U3yYCHHE TIPU3HAKOB WX MPOTEKAaHUS; O3HAKOMJICHHE C TPOIYKIMEH CHIIMKATHOW

MPOMBINIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxuelmme HeMeTauIbl B UX COCANHCHUA»
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[Ipunoxenue
K paboueit mporpamme OO0
y4eOHOTO TIpeaMeTa « XUMHUSDH)

®opmbl yueTa pado4eid IporpaMMbl BOCIMTAHMS
B pa0o4eil mporpaMme 1o XUMHHU

Pabouas nporpamma Bocriutanusit MbOY «COII Ne 21 um. C.M. XoJOMSHCKOT0» pealiM3yeTcsl Yepe3 MCIOIb30BAaHUE BOCIUTATEIHLHOTO
MOTEHIMAaJIa YPOKOB MaTeMAaTUKH. JTa paboTa OCYIIECTBISCTCS B CIAeNYIOMUX Gopmax:

e noOyxJIeHue oOydamomuxcs coOMoJaTh Ha YpOKe OOILNENpUHATBIE HOPMBI IIOBEJECHMS, IpaBWja OOLIEHHUS CO CTapUIMMHU
(memaroruueckMMy pabOTHUKAMU) U CBEPCTHUKAaMU (00yJaroIMMHUCS ), IPUHIUIBI y4eOHOM TUCIUIUIMHBI U CAMOOPIaHU3alH;

e [pUBJIEYEHHE BHHUMaHHUs OOYyYarOIIMXCsl K LIEHHOCTHOMY acleKTy H3y4yaeMblX Ha YpOKax IMpeIMEeTOB, SBICHMH, COOBITHH uepes:
JIEMOHCTPALMI0 OOY4YaOUIMMCs HPUMEPOB OTBETCTBEHHOI'O, I'Pa)KIAHCKOTO IMOBEJIEHHs, MPOSBICHUS YEJIOBEKOMIOOUs U J100pOCepaeuHOCTH;
oOpalnieHne BHIMaHUSI HA HPABCTBEHHBIEC aCIEKThl HAYYHBIX OTKPBITHI, KOTOPbIE M3YYalOTCs B JaHHBI MOMEHT Ha YPOKE; Ha JeATeNel HayKH,
MOJINTUKOB, CBSI3aHHBIX C U3y4aeMbIMU B JaHHBIH MOMEHT T€MaMH, Ha TOT BKJIAJ, KOTOPbI OHU BHECIH B Pa3BUTHE HAIIel CTpaHbl U MHUpa,
MIPUMEPHI UX KU3HU, HA MOTHBBI UX TIOCTYIKOB; UCIOJIb30BaHUE HA ypOKaxX MH(POpMAINH, 3aTparuBarollei BakKHbIE COLlMaIbHble, HDABCTBEHHBIE,
ATHUYECKHE BOIPOCHI;

® JCIOJb30BaHUE BOCIHUTATEIbHBIX BO3MOXKHOCTEM cozepxaHus ydyeOHOro mnpeamera Juisi (OpMUPOBAHUS Y OOYYarOIIMXCS POCCHUICKUX
TPaJULIMOHHBIX TYXOBHO-HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 1mo100p COOTBETCTBYIOIIUX TEKCTOB JJIsl U3Y4YEHHUS, MPOOIEMHBIX
CUTYaIH# 1711 00CYKJIEHUsI B KJIaccCe;

® VHULMHUPOBAHHUE OOCY)XJICHHH, BBICKA3bIBAHUN CBOEr0 MHEHHs, BBIPAOOTKHM CBOETO JIMYHOCTHOTO OTHOUICHHUS K M3y4aeMbIM COOBITHSIM,
JTUIam;

e BKJIIOYEHHE B YPOK WIPOBBIX TNPOLEAYP, KOTOpbIE MOMOTalT NOJAepKaTh MOTHBAIMIO OOYYAIOUIMXCSA K TOJYYEHHIO 3HAHWMH,
HaJIaKMBAHUIO NMO3UTUBHBIX MEXJINYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTaloT YCTAaHOBIIEHUIO J0OpoKenaTesIbHON aTMoc(epsl BO BpeMsypOKa;

® [pPUMEHEHHUE Ha yPOKe UHTEPAKTUBHBIX (HOPM pabOThl, CTUMYIHPYIOIIUX O3HABATEIbHYIO MOTHBAIIMIO 00YyUYaIOMINUXCS;

® [pUMEHEHHE TpPYNHoBOH paboTel WM paboOThl B IMapaX, KOTOpPbIE CHOCOOCTBYIOT pPAa3BUTHIO HAaBBIKOB KOMaHIHOM paboThl U
B3aMMO/ICHCTBHIO C JIPYTHUMHU O0Y4IOIIUMHCS,

e BBHIOOP M UCHOJB30BAHUE HA YpOKAaX METOJIOB, METOJAMK, OKa3bIBAIOIIMX BOCIUTATEIbHOE BO3JCHCTBHE HA JMYHOCTb B COOTBETCTBUU C
BOCIIUTATEIbHBIM HI€AJIOM, LIEJIBIO U 33/1a4aMU BOCITUTAHHUS;
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® UHUIMUPOBAHHUE U TMOJJCPKKA HCCIEIOBATEIbCKOM JIEATEIbHOCTH MIKOJBHUKOB B (opMe BKIIOYEHHS B YPOK Pa3IMYHBIX
UCCIIEIOBATENIbCKUX 3a/IaHul, YTO JaeT BO3MOXKHOCTh OOYyYarolMMCS HPUOOPECTH HABBIKM CaMOCTOSITEIBHOIO PEHICHHS] TEOPETHUECKOMN
po0sieMbl, TeHEpUPOBAHUS U O(POpPMIIEHUSI COOCTBEHHBIX THIOTE3, YBRKUTEIHLHOTO OTHOIICHHS K YYXKUM HJIESM, MYOJIMYHOTO BBICTYIUICHHUS,
apryMEHTUPOBAHUS U OTCTaWBAaHUS CBOCH TOUKH 3pEHUS;

® YCTAaHOBJICHHE YBAXXHUTEIbHBIX, JOBEPUTENIbHBIX, HE(HOPMATbHBIX OTHOUICHHH MEXIYy YYHMTEJIEM M YYEHHKAMH, CO3/IaHHE Ha YpOKax
SMOILIMOHAIBHO-KOM(POPTHON CPEbI.
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