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MHNOACHUTEJBHASA 3AIINCKA

PaGowass mporpamma yudeGHOro mnpeamera «XuMmus» (06a30BBIH YpOBEHB)
npeIMeTHOM o0nacTu «EcTecTBEeHHO-HAy4YHbIE NMPEAMETHDY HAa YPOBHE OCHOBHOIO
oO1mero oOpa3zoBaHus pa3paboTaHa B COOTBETCTBUHU C:

- ®enepanbHbIM 3akOHOM OT 29.12.2012 No 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit denepannmy (C U3MEHEHUSIMU );

- @eepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM OCHOBHOIO
oOmiero oOpa3oBaHus, YTBEPKIEHHOTrO mpukazoM Munmnpocsemienuss Poccuu ot
31.05.2021 Ne 287 (¢ UBMEHEHUSIMU U JAOTIOJIHEHUSIMHU );

- denepanpbHOli  00pa3oBaTEIBLHON  IPOrpaMMONM  OCHOBHOTO  OOIIEro
oOpa3oBaHus1, YTBEp)KICHHON mpukazoM Munmnpocsemenuss Poccun ot 18.05.2023
No 370 (c u3BMeHEeHUAMH U TOTOTHEHUSAMM );

- pabodyeil mporpaMMoil BOCHHMTAaHHUS C Y4ETOM MPOBEPSIEMBIX TPeOOBaHUU K
pe3yapTaraM OCBOEHHS OCHOBHOU 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIETo
0o0pa30BaHus: TyXOBHO-HPABCTBEHHOIO PAa3BUTHs, BOCIHUTAHMS M COLMAIU3ALUU
oOyuarontuxcs (IIpunoxenue).

[Ipy M3yyeHHH XMMHHM Ha YpOBHE OCHOBHOIO OOILIEro 0Opa30BaHMs Ba)KHOE
3HaYEHHUE MPUOOPENH TaKHE 111, KaK:

— (OpMHUpPOBAaHHE HHTEJUIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSITHIO PEIICHUI,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHS HA CUCTEMATUYECKOE TPUOOIIEHUE 00yHaroIUXCsl
K CaMOCTOSTEJIbHOM MO3HABaTEIbHOU AESTENbHOCTH, HAYYHBIM METOAAM IO3HAHMUS,
bopMUPYIOITUM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHue ycIOBUM, CIMOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYarOIIUMUCS
OTbITa Pa3HOOOPA3HON JEATETLHOCTH, TMO3HAHUS W CAMOIMO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBaHue 00mIEeH (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHUIU OOBSCHATH M OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpA, UCTIONB3YS 3HAHUS U OIBIT, OJIYYEHHBIE MTPU U3YUYCHUH XUMUU, IPUMEHSIThH UX
P pelIeHUH poOJieM B MOBCETHEBHOM KU3HU U TPYAOBOU ESITEIHLHOCTH;

— dopmupoBaHUe y 00YUAIOMINUXCS TYMaHUCTUYECKUX OTHOIIECHUHN, TOHUMAHHUS
LHEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH HSKOJOTHYECKU IIeJeCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU ACSATEIBHOCTU B LENSIX COXPAHEHUS CBOETO 30POBbS
Y OKPY’KAIOILIEW IPUPOJIHOMN CPELBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOII H
CaMOBOCIMTAHUIO HA OCHOBE YCBOEHUS OOILIEYEIOBEYECKUX LEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY IIPO(DUIIS ¥ HAIIPABICHHOCTH JATbHENUIIETO 00yUeHUsI.

OO111ee YMCIIO YacoB, OTBEIEHHBIX ISl U3YYEHUSI XUMHUHM HA YPOBHE OCHOBHOTO
oOmrero o6pa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponb XMMUK B KWA3HHA 4YEJIOBEKA. XHMHUS B CHCTEME HayK.
Tena wm BemecTtBa. Du3nueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOMax mo3HaHWS B XUMHUHU. UuCThle BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumuueckas popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BewiecTB. OTHOcHUTeNbHAs aToMHass Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuectBo BemecTtBa. Monb. Monsipaasg Macca. B3anMocCBsA3b KOJIWYECTBA,
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 peaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, TpaBmwiaMu paboTel B jJabopaTopuu U
npuémMamu oOpaileHus: ¢ J1adbopaTopHbIM OOOpPYJAOBaHUEM, M3YUEHUE U OIMCAHUE
Gu3MYEeCKUX CBOWCTB OO0pa3lOB HEOPraHUYECKUX  BEIIECTB, HAOJIOJCHUE
dbusndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PAcTHUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJICHCAIMSI BOJIbI) M XWMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBJICHUM, HAOIIOACHUE U
OMMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pasjioKEHUE TUIAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoaeHCTBHE Kene3a ¢ pactBopoM coiu meau (1),
HM3yYeHHUE CIOCOOOB pa3feieHUus CMeced: C TMOMOIbI0 MarHuTa, (UIBTPOBAHMUE,
BBITIApYBaHUE, NUCTWUIALMS, XpoMaTorpadus, mpoBeIeHUE OYMCTKU MOBAPEHHOM
cColii, HAOJMIOJEHWE W  OMNHCAaHWUE  PE3yJbTAaTOB  TPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAaCChl, CO3JaHUE MOJEIEeH MOJEKY
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — snemMeHT u mpoctoe
BemecTBo. Haxoknenwe Kuciopojga B Tpupoae, (Ppu3nyeckne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. Ilpumenenue xuciopoaa. CrnocoObl
MOJIyYeHHUsS] KHCIIOpoJa B JlabopaTopuu U OpoMbIIUIeHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — aioTporHas MoaupUKaIus KUCcaopoaa.

TemnnoBoi 3¢ HexT XUMHUUECKOI peakliK, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsi3HEHUE BO31yXa,
yCWJIEHHE MMApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonopon — saneMeHT u npocrtoe BemecTBo. HaxoxaeHune Bogopoaa B mpupoe,
bu3nYecKue 1 XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI nofryueHus. Kuciorol
Y COJIH.

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

duznueckue CBOMCTBA BOAbl. Boma kak pacTtBoputelb. PacTBOpBI.
HacelllleHHbIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBasi 10711 BelIecTBa B pacTBOpE. XUMUYECKUE CBOMCTBA BOJBI. OCHOBaHMS.
Pone pacTBOpOB B mpupoEe M B KHU3HHU 4elOBEKA. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcuapl. Kiaccudukanus
OKCUJIOB:  coJieoOpa3yromie  (OCHOBHBIE,  KHCJIOTHbIE, aM(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujioB. DuU3MYECKUE W XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Krnaccudukamuss OCHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuM. PU3NUYECKHE U XHMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocT MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknarypa coneil. dusznueckue M XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPENICIICHUE COJCPKAHUS KUCIOPOJa B BO3IAyXE, MOIYyYECHUE,
coOupaHue, paclio3HaBaHWE U HW3YYCHHE CBOMCTB KHCJIOpPOAa, HAOJIO/ICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HMKHOBEHHUS U
IpeKpalnieHus TopeHus (moxapa), 03HaKOMJICHHE C 00pa3liaMHi OKCHIOB M ONUCAHUE
WX CBOICTB, IOJy4€HHUE, COOMpPAHKE, PACTIO3HABAHKUE M U3YYCHHE CBOMCTB BOAOPOIa
(ropenue), B3aumoneiicTBue Bojopomga c¢ okcuaoM wmeau  (ll)  (Bo3MoxkHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB), HAOMIOACHIUE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, wuccienoBaHWe OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C MeETaUIaMu (HaTpUEM U
KaJIbllueM) (BO3MOXXHO  MCIIOJIb30BaHHE  BHUJEOMATEPHUATIOB), HCCIICIOBAHUE
00pa3IloB HEOPTAaHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpPACK{ MHJIMKATOPOB B PACTBOPAX KUCJOT M LIEIOYEH, N3yYeHUE B3aUMOICHCTBUS
okcuna meau (ll) ¢ pacTBopoMm cepHOM KHCIIOTHI, KHCJIOT ¢ METaJUIaMH, PEaKIIUi
HEWTpanu3aluu, IOJy4YeHUE HEpPAaCTBOPUMBIX 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.
OxucANTEeTLHO-BOCCTAHOBUTEILHbIE PeAKIIUMU



[lepBble TOMBITKH KIACCHU(PUKANMK XUMHUYECKUX djeMeHToB. [loHsiTHe O
rpynmnax CXOJHBIX OJEMEHTOB (IIENOYHbIE M IIEJOYHO3EMENbHBIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEepHbIE OKCUIBI U
TUAPOKCHUIBL.

[Tepnognueckuii 3akoH. [lepronnueckas cucTeMa XUMUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. Kopotkonepuoanas u jymmHHonepuoaHas Gpopmsel [lepuoanueckoit
cucreMbl xumuyeckux dnemeHtoB J[. M. Menneneesa. Ilepuoabl ¥ TpymiibL.
@U3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX snep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMOB  NepBbIX 20  XMMHUYECKHX  3JIEMEHTOB
[lepnommueckorn cucrembl . M. MengeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHMS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyNnaM U Mepruoaam.

3nauenue Ilepunoanueckoro 3akona u Ileproauyueckoil CUCTEMbl XUMUYECKHUX
AJIEMEHTOB Uil pa3BUTHUs Hayku W npaktuku. J[. WM. MenneneeB — yuyé€Hbld U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajeHTHass (MOJdsipHass ¥ HEMOJSpHasi) CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponiecchl OKMcCIIeHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aWMOJEHCTBUE
FUAPOKCUAA IMHKAa C PAacTBOPAMHM KHCIOT M IIEJIOYEH, NPOBENECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€d IMpPU M3YYEHUH XUMUU B 8§ Kjacce
OCYILIECTBIISIETCS 4epe3 MCIOJIb30BaHHE Kak OOIIMX ECTECTBEHHO--HAYYHbIX
MOHATUM, TaK W TOHSATHUM, SIBJSIOMIMXCS CUCTEMHBIMH MJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC MOHSATHSA: HAYYHBIM (hakT, TUTIOTE3a, TEOPHUS,
3aKOH, AaHajiW3, CHHTE3, KiIacCU(pUKaUs, TEPUOJUIHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®du3zrka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUI 3apsi, BEUIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, Ta3, (PU3MYECKUE BEIUYMHbBI, E€IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE MOPOAbI, MOJIE3HbIE
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYeCKasi peaKkIus



[lepnonnueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KaJIHsl, KLU U UX COCIUHEHHUN
B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B [leprnonnueckoii cucreMe U CTpOSHUEM
UX aTOMOB.

Crpoenue BemecTBa: BUIbl XUMHUYECKOM CBS3U. THIIBI KPUCTAJUIMYECKHUX
pPEETOK, 3aBUCHMOCTh CBOMCTB BEIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

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

Knaccudukanysa XuMUYeCKUX peakuui o pa3InyHbIM NpU3HAKaM (110 YHCITY U
COCTaBY YyYaCTBYIOIIMX B pEAKIUU BEIIECTB, IO TEIUIOBOMY 3(]dekry, 1o
U3MEHEHUIO CTENEHENW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YUYaCTHIO KaTalu3aropa). JK30- U SHAOTEPMHUUYECKUE PEaKIUH, TEPMOXUMUUYECKHUE
YpaBHEHUS.

[TonsiTue o ckopoctu xumuueckon peakuuu. Ilonstue 006 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHE O rOMOreHHBIX M TeTepOreHHBIX
peakuuax. llonsarue o karamuse. [lonstue o xumudeckoM paBHOBecuU. DakTopsl,
BIIMAIOLIME HA CKOPOCTb XUMHYECKOW PpEaKUMM M IIOJIOKEHHE XUMHUYECKOIO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKLuu. CocraBnenue YpaBHEHUI

OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUMH €  HCIOJb30BAHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJMTHYECKON NTUCCOUMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KarnoHnsl, aHvoHbl. MeXaHM3M JUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
xumuueckoi cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiuun noHHOTO OOMEHa. YCNOBUS MPOTEKAHMS PEaKlUii MOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE MOHHBIE YpaBHEHHMs peakiuil. CBOHCTBAa KHCIIOT,
OCHOBAHHI W COJIEH B CBETE MPEJCTaBICHUIN 00 SIEKTPOIUTUUECKON TUCCOIUAINN.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THaPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTraHWYECKUX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOXHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEeaKluu OT
BO3JICUCTBUSL  Pa3NUYHBIX  (AKTOpOB, HCCIEIOBAHUE  DJIEKTPOINPOBOJHOCTH
PacTBOPOB BELIECTB, Mpoliecca AUCCOLUALNU KUCTIOT, IIeJouel U coyel (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEO MATEPHANIOB), TMPOBEJAEHUE OIBbITOB, WJUIIOCTPUPYIOIIUX
NPU3HAKU MPOTEKAHUs peaKiuii HOHHOTO oOMeHa (00pa3oBaHKe OCaAKa, BbIIECICHHE
ra3za, oOpa3oBaHUE BOJbI), OMBITOB, WIUIIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKkUuid (FOpEHHEe, PEaKUUH pa3JIoKEHUS, COEIHHEHMS),



pacno3HaBaHHE HEOPIaHMYECKUX BEUIECTB C IMOMOIIbIO KaUECTBEHHBIX PEAKLMil Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEII[ECTB — TAJIOT€HOB. XUMUYECKHUE CBOMCTBA Ha MpUMEpe XJiopa (B3auMOICHCTBHE
C MeTajulaMH, HeMeTajulaMH, Ienodamu). XisopoBojopoAd. ConsiHas KHUCIIOTA,
XAMHUYECKUE CBOWCTBA, MOJIyd€HHE, TMpUMEHeHue. [lelicTBue xjopa U
XJIOPOBOJOPOJIa HA OPraHU3M YeJIOBEeKa. BaxkHeuIre XJIopuasl U UX HAXOXKICHUE B
IpUPOJE.

OoOmass xapakrepuctuka snemMeHToB VIA-rpynmbsl. OCoO€HHOCTH CTpOEeHus
aTOMOB, XapaKTEepHbIE CTeNeHH oKuciaeHus. CTpoeHne U (PU3NYECKHE CBOMCTBA
MPOCTBIX BEHIECTB — KMCIOPOJA U CEephl. AJTIOTPONHBIE MOJAU(PUKALNUUA KUCIOPOIA U
cepbl. XuUMHUYeCKue cBoiicTBa cepbl. CepoBOaOpON, CTpOeHHE, (PU3MUECKHE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnas kucnoTta, pU3nveckiue 1 XUMUYECKHE CBOICTBa (00IIMe KaK IpeaCcTaBUTEIs
KJjlacca KHUCJIOT M crnenuduueckue). XUMUYECKUE pEeaKlUH, JIekKallue B OCHOBE
IPOMBIIIIEHHOTO Ccroco0a MOJIy4YeHHs CepHOM KucioThl. llpuMeHeHue cepHoi
KucaoTbl. COJMM CEpHOM KHUCIIOTHL, KAauyeCTBEHHas peaklus Ha Ccyab(ar-HoH.
Haxoxnenue ceppl M €€ COCNMHEHUW B TIpUPOJIC. XUMHYECKOE 3arpsi3HEHUE
OKpYXarolel cpeabl COCAMHEHHSIMU Ccepbl (KUCIOTHBIE JOXIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacHpoCTpaHEHUE B MHPUPOJE,
du3nueckue U XuMuyeckue cBorcta. KpyroBopor azora B mpupoge. AMMHAK, €ro
du3nUecKue U XMMUYECKUE CBOWMCTBA, MOJIy4YyeHUe U npuMeHenue. Colm aMMOHUS,
ux Qu3nyeckue U XMMUYECKHe CBOWCTBA, MpUMeHeHue. KauecTBeHHasi peakuus Ha
MOHBI aMMOHMs. A30THasl KUCJIOTa, €€ MOoJydeHHe, (PU3NYecKue M XUMHYECKHE
cBoOiicTBa (0OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crenupuyeckue).
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B KQU€CTBE MUHEPAIBHBIX yIOOPECHHIA.
XHWMHUYECKOE 3arpsi3HEHNE OKPYXKaroLEeHd Cpelbl COEIMHEHUSIMH a30Ta (KUCJIOTHBIE
JOXKIHM, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Dochop, ammoTpornHbie
moaudukammu docdopa, Guznueckrne U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucimora, (HU3MIECKHE W XUMHUYECKHUE CBOMCTBA, IMOJydYCHHE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATbHBIX YI00PEHUIA.

O6mast xapakrepuctuka siemMeHToB |VA-rpynnbl. OcoOEHHOCTH CTpOeHUs
aTOMOB, XapaKTEpPHbIE CTEIIEHU OKUCIICHUS. YTIIepOo/, aJNIOTPONHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B Mpupoje, Gu3rueckue U XUMHUYECKHe CBOMCTBaA. AAcopOrus.
Kpyrosopor yrnepona B mnpupone. Okcuabl yriepoja, HX (QU3MYECKUE U
XUMHUYECKHE CBOWCTBA, JEHCTBHUE HA KUBBIE OPTaHU3MBbI, IOJIyYEHHE U IPUMEHEHHE.
Dkoyoruueckre MTpoOIeMbl, cBsizaHHBIE ¢ okcuaoMm yriuepoda (IV), rumoresa
rJ100abHOTO MOTEIUICHUSI KIIMMaTa, MapHUKOBBIA 3((deKT. YToiapHas KUciIoTa u eé
cComM, MX (U3MUECKHEe M XUMHUYECKHE CBOMCTBA, MOIYYCHHE M MpPUMEHEHHE.
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KauecTBeHHas peakuus Ha kKapOoHaT-uOHBL. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO035HUCTBE.

[lepBoHavasbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, STUJICH, alleTWIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie UCTOYHUKHU YTIEBOAOPOAOB (YTOJb, MPUPOIHBIN Ta3, HEPTH), TPOLYKTHI
uxX mepepadoTku (OeH3WH), UX POJb B OBITY M NPOMBINUICHHOCTH. [loHSATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: >KHpax, Oelkax, yrieBoJax — U UX pOJIU B
KU3HM 4YeJloBeKa. MaTepuallbHOE €IMHCTBO OPraHMYECKHMX 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, X HUCIOJb30BaHUE B OBITYy, B
IPOMBIIUICHHOCTH. BakHeWIlne CTpOUTENbHbIE MaTepHallbl: KEepaMHUKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. IIpoOGiaeMbl  0€30MacHOr0  MCIOJIB30BAaHHS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydyeHrue oOpas3l0B HEOPraHUYECKHUX BEIECTB, CBOWCTB COJISTHOM KHCIOTHI,
IIPOBEJICHNE Kaue€CTBEHHBIX PEAKIMM Ha XJIOPUA-HOHBI U HAOIIOJEHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHI, OTpa)karoule (QU3NYECKUEe M XUMUYECKUE CBOMCTBA
rajJloreHOB M HUX COECOUHEHUH (BO3MOXKHO HCHOJIb30BaHUE BUIECOMATEPHAIIOB),
O3HaKOMJIEHHE C 00pa3laMu XJIOPUIOB (rajJOT€HHUI0B), O3HAKOMJICHUE ¢ 00pa3aMu
ceppl M €€ COCAMHEHUSIMHU (BO3MOXXHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOIoIeHUe mpoliecca OOyTIMBaHMS caxapa MOJ IEWCTBHEM KOHLIEHTPUPOBAHHOU
CEpPHOM KHCIIOThI, U3YYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOU KHUCIIOTHI,
MPOBEICHHE KaYeCTBEHHOM peakIMU Ha cyib(paT-uoH U HAOJIOJIEHUE MpU3HAKa €€
NPOTEKaHUs, O3HAKOMJIEHUE C (U3MYECKUMHU CBOMCTBaMM a3oTa, (ocdopa u ux
COEMHEHHH (BO3MOXHO HMCIIOJIb30BaHKUE BUAEOMATEPUaIoB), 00pa3liaMu a30THBIX U
docopHbIX yHOOpeHMid, TNOSyuyeHue, coOupaHue, pacro3HaBaHHE U HU3YyUYEHUE
CBOMCTB aMMHaKa, MPOBEJICHUE KAUECTBEHHbIX PeaKuii Ha MIOH aMMOHUs U docdart-
VOH U U3Yy4YEHHE NPU3HAKOB UX MPOTEKAHHUS, B3aUMOICHCTBHE KOHLIEHTPUPOBAHHOM
a30THOM KHCJIOTBI € MEAbI0 (BO3MOXXHO HCIOJIb30BAaHUE BHUAEOMATEPUAIIOB),
U3y4eHHE MOJIeJel KpUCTaNIMYeCKUX pemeTok anMasa, rpadura, QysuiepeHa,
O3HAKOMJIEHUE C MPOLIECCOM aJCOpPOLUU PaCTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM
yIJIéM U yCTPOMCTBOM MPOTHUBOTrasza, MOJydeHUE, cCOOMpaHue, pacro3HaBaHUE U
U3Y4YeHUE CBOMCTB YIJIEKMCIIOIO ra3a, MpPOBEICHHE KAaYeCTBEHHBIX pEaklHMil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yUYE€HHE NMPU3HAKOB UX MPOTEKAHUSI, 03HAKOMIICHHE C
NPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 3a]a4
no teme «BaxkHeillve HeMeTaIbl U UX COEAMHEHUS.

MeTtasnibl 1 MX COeTUHEHUS

OO1ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepmoauueckon cucreme xumMuueckux dnemeHros [l .
MenneneeBa u ctpoeHusi atToMoB. CTpoeHue MeTaioB. MeTtaminyeckasl CBsI3b H
METaJUIMYeCcKasi KpUCTAJUIMUECKash peleTKa. DIEKTPOXUMUYECKUN PsiJi HAIPSHKEHUIM
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MeTaIoB. Du3nueckne W XHMHUYSCKHE CBOMCTBAa MeTauioB. OOmme crocoObl
MoJTydyeHust MeTajlyioB. [ToHsATHE 0 KOPPO3HH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI
ux oT Koppo3uu. CiuiaBsl (CTajlb, YyT'YH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHCHHE
B OBITY U MMPOMBIIIIICHHOCTH.

[Ilenounsie MeTaUIBL: MOJIOXKEHUE B Ilepuoanueckoll cHUCTEME XMMHUYECKUX
saneMmeHToB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HAXOXJICHHE B MPUPOJIE.
dusznyeckue U XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kamus). OKCuabl U
TUJIPOKCUIBI HATPUA U Kalnsl. [[puMeHeHne MEeN0UYHbIX METAIIIOB U UX COECITMHEHUM.

[[lenoyHno3emenbpHblE  METAIbl MarHuii M KaJbLIMA: MOJOXKEHHE B
[lepnognueckon cucreMe XuMuueckux anemeHnToB 1. . Menaeneesa, CTpoeHne ux
aTOMOB, HAaXOXJEHHUE B mpupoje. PU3nuecKkne U XUMHAYECKUE CBOMCTBAa MarHus U
KaJibIusl. BaxkHeiire coequHenns Kanblys (OKCHJI, TUAPOKCHU, coyr). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJIIOMMHUMN: TI0J0keHHue B Ileproanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J. W. MengaeneeBa, CTpoeHHE aTOMa, HaxoxJIcHUE B mnpupoae. Duzmyeckue u
XUMHUYECKHE CBOMCTBA alOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THAPOKCHIA
AJTIOMUHUS.

Kenezo: nomoxenue B Ilepuoanueckoid cCUCTEME XUMHUYECKUX JIEMEHTOB /I,
. MengeneeBa, CTpOECHHE aroma, HaxOXJAcHWE B mpuponac. Duszndeckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKcubl, THIpoKcubl 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 BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJICHCTBUS OKCHAA
KIbIIUSI W HATpus C BOJAOW (BO3MOXXHO WCIOJIb30BAHUE BHUEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB >KECTKOW BOJIbI, IPOILIECCA TOPECHUS JKEJIe3a B KHUCIOPOIE
(BO3BMOXKHO  HCIMOJIb30BAaHUE  BUIEOMATEpPUANIOB),  IPHU3HAKOB  IPOTCKAHUS
KaYCCTBCHHBIX PEAKIMI Ha MOHBI: MArHHS, KaIbIUs, aJIOMUHU, IIHHKA, sxene3a (1)
u sxenesa (lll), memqu (l1), HaOmOACHWE W oOmMHMCaHWE IPOICCCOB OKpPAITMBAHMS
IJJaMEHW HWOHAMHM HATpusl, Kalusd U Kajdblusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIEA0BaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA aTIOMUHUS 1
TUJPOKCHAA IIMHKA, PEIICHUE AKCIEePMMEHTANbHBIX 3adad Mo TeMme «BakHeliue
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 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKawoIed cpeabl (MpeleibHas IomycTUMas
KOHIIeHTpaius Beulects, aanee — [1JIK). Poib xuMun B pemieHud SKOJOTHUECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:



HU3ydeHue 0OpasoB MaTEpPHAIOB (CTEKJIO, CIIaBbl METAJUIOB, IMOJIMMEpPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3eM MpU HM3ydyeHUHM XUMHM B 9 Kiacce
OCYUIECTBIISIETCS] Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSTHIA,
TaK W TOHATUH, SBISIIONUXCS CHUCTEMHBIMU JUISL  OT/ACNBbHBIX IPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIE TMOHATHS: HAay4YHBIA (DaKT, TUIIOTE3a, 3aKOH,
TeOpWs, aHauW3, CHHTE3, KiaccuuKaus, TMEePUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJICTTUPOBAHUE, W3MEPECHHE, MOJCNb, SBICHUE, TAPHUKOBBIA
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
pPasoOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUDJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TENO0, OOBEM,
arperaTHO€ COCTOSIHHE BEIEeCTBa, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKka, CIulaBbl, (U3UYECKUE BEIUYUHBI, €AMHUIIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE
MCKOIIaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 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
COILIMOKYJIbTYPHBIMA W JAyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, NPUHATHIMUA B
oOlllecTBE TMpaBWJIaMH M HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIUN 00YUYaIOIINXCS.

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 BIAJAETh JAOCTOBEPHOM HH(pOpMaIuend o
MEPEJIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTCUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M IMPaBHIAX MEXKINYHOCTHBIX
OTHOUIIECHUN B KOJUJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
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
MIPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIIEICTBUI 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,

HHTEepeC K OOy4YeHHIO W TIO3HAHUIO, JI0003HATEILHOCTh, T'OTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOCKTHOM M MCCIEA0BATEIbCKOU
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JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HamNpaBlI€HHOCTH M YPOBHA OOydeHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCIEACTBUN 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

HKOJIOTUYECKH 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  KyJIbTYphl, OCO3HAHMS  TJIOOQJIBHOIO  Xapakrepa
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 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PCHUS OOIICHAYYHBIC MMOHATHS (3aKOH, TEOPHSs, MPUHIIHUII,
runore3a, (QaxkT, CHUCTEMa, TMPOILecC, OSKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX 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 CaMOCTOATEIbHOMY IUIAHMPOBAHUIO W OCYILECTBICHUIO Y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HAHUW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHATHM (BBIACIATh MX XapaKTEPHBIC

12



NpU3HAKW, YCTaHABIMBATH B3aMMOCBA3b C APYTMMHU TOHATHSMH), HCIIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS! OT/AENbHBIX (DaKTOB U SIBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEPUHU ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHaBJIMBAaTh NPUUYUHHO-CJIEICTBEHHBIE CBSA3UM MEXIYy OOBEKTaMHU H3Yy4YECHUS,
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 MOJENBHBIX TPEJCTABICHUN BBIABIATh M XapaKTePU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIui,
BBISBJISITH ~ 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
YUYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM Mpolecca,
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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KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

yMEHUS 3a7]aBaTh BOMPOCHI (B X0/ IMajora u (Ujn) 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
MO3HABATENILHON M UCCIIEIOBATEIIbCKOM IEATEIIbBHOCTH MPU PEIICHUH 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
MOJIyYEHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIHUsX,
OLICHMBATh COOTBETCTBHE IIOJYYEHHOI'O pe3yJbTaTa 3asBJICHHON LIEJM, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPe1jiaraéMble 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 oOydenus B 8 kJiacce mpeaMeTHBIE pe3yybTaThl 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, XUMHYECKas peakuus, KiacCUpUKaIUs peakiui: peakiuu
COCIMHEHUS, PEAKIIUU PA3JI0KECHHS, PEAKIIMK 3aMeIeHHUs, peaKIud OOMEHa,
9K30- M JHAOTEPMHUUECKHE pEeaKIuu, TeraoBod »ddekT peakiuu, sapo
aToMma, SJIEKTPOHHBIA CJIOM aroMa, aToMHas OpOuTalb, paauyC aToma,
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XUMHUYECKasl 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,
IIPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUH 110
dopMynaM, BHJI XUMHYECKOM CBsI3M (KOBAaJEHTHAasT W MOHHas) B
HEOPTraHWYECKUX COCIUHEHUSX;

epackpbiBaTh cMbica Ilepmoamueckoro 3akoHa JI. M. MeHnneneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJUYECKONW 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MojoxkeHus B Ilepumonunueckoil cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEHIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHAa ABOTaJpo;

®ONNCHIBATh U XapaKTepu30BaTh TabInuHyo popmy [leproauueckoii cucteMsl
XMMHUYECKUX 3JIEMEHTOB: pa3jvuyaTh MOHATUSA «rjaBHas noarpymma (A-
rpynmna)» u «mnobounas mnoxarpymnmna (b-rpynma)», manesle u  Oosbive
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 PacHpeeleHUe 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
Pa3IMYHBIX KJIACCOB, MOJTBEpXkAasi ONMHCAHUE MPUMEPAMU MOJEKYJISPHBIX
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--CJICJCTBEHHBIX CBSI3€d — JUISl M3y4YEHHs CBOMCTB
BEILECTB U XUMHUYECKHUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
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— HaAOJIOJIEHHEe, U3MEPEHUE, MOJICTMPOBAHUE, HPKCIEPUMEHT (pEeasibHbIM U
MBICJICHHBIN );

ecie/loBaTh MpPaBWJIaM TOJIb30BaHUSI XUMUYECKOW MOCYJ0M U J1abopaTOpHBIM
o0opyZoBaHMEM, a TakKe IMpaBuiaM oOOpalleHusi C BEUIECTBAMU B
COOTBETCTBUM C MHCTPYKLIMSIMH 110  BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000Pa3HbIX BEIIECTB
(BomopoAa M KHCIIOPOJia), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IPOBOJIMTH
XAMHWYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IICIIOYEH H
KHUCJIOT C TIOMOIIBIO UHAMKATOPOB (JIakKMyC, (heHoN(TaTeHH, METHIIOPAHK U
Apyrue).

K xoniry oOydyeHust B 9 kijiacce rnpeamMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®PACKPBIBATh CMBICJII OCHOBHBIX XMMHWYECKUX MOHATUN: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJIa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEUIECTBO, CIIOXKHOE
BEIIECTBO, BAJEHTHOCTh, AJEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIIEHUS,
XUMHYECKasl peakiusi, XUMHUYECKas CBSI3b, TEIUIOBOM 3(dekT peakiuu,
MOJb, MOJSIPHBI 00BEM, PAcCTBOP, JJIEKTPOJUTHI, HEIIICKTPOJIHUTHI,
AIEKTPOJIUTHYECKAS IUCCOIHAIMS, PEAKIIUM HOHHOTO0 0OMEHa, KaTaau3aTop,
XMMHUUYECKOE paBHOBECHE, oOOpaTUMble U HeEoOpaTUMble peaKIuH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peaKunm, OKHCJIUTENb,
BOCCTAHOBUTENb,  OKHCJIEHHE W  BOCCTAHOBJICHHWE,  AJUIOTPOIINS,
aM(pOTEPHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAs, HOHHASI, METAJITMYECKas),
KpUCTaJUIMYECKass pelETKa, KOPpO3us METaJUIOB, CIUIABBI, CKOPOCTH
XAMUYECKOM peakluH, TMpeAeabHO nonyctumas KoHueHtpanus [IJK
BEILIECTBA;

¢ ULUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHWYECKUX IIOHATHM U
MIPUMEHATH ITHU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

®1ICTI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS (DOPMYIT BEILIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

®OIPECIATh BAJICHTHOCTh M CTEIEHb OKHCIICHUS XUMHYECKUX DJIEMEHTOB B
COCOUHEHUSAX PAa3IMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COSMHEHUH 10 opMyIiaM, BUJT XUMUYECKON CBSA3U
(KOBaJICHTHAsi, HIOHHAs, METAJUIMYECKasl) B HEOPraHUYECKUX COCTUHEHHUSX,
3apsii MOHA TO0 XHMMHUYECKOW Qopmyse, XapakTep Ccpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUW, TUI KPUCTAUIMYECKON PEHIETKU
KOHKPETHOTO BEIIECTBA;

epackpeiBaTh cMmblca [lepuomumueckoro 3akona J[. WM. Menneneea wu
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OIMCHIBATh M XapaKTEepU30BATh
tabnmmunyio ¢Gopmy Ilepnoanueckoil CHCTEMBI XUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TMOHATHS «rJiaBHas mnoarpymnmna (A-rpynma)y W «moOodYHas
noarpynma (b-rpynma)», wmansie u OonblMe TEPUOABI, COOTHOCHUTH
0003HauEHNsI, KOTOPHIE UMEIOTCS B MIEPUOANYCCKON TabIUIIe, C YHCIOBEIMU
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XapaKTEPUCTHKAMU CTPOSHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn  sApa, oOOIIee YHUCIO DJJIEKTPOHOB M paclpelefieHue HX II0
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B WM3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIWHEHUU B TMpeliesaX MallbIX MEepUoiOB U
[JIaBHBIX TIOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

eKJIACCU(PUIIUPOBATh XUMHYECKHE JJIEMEHThl, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHE peakiuu (10 YUCITYy W COCTaBy Yy4YacTBYIOIIUX B PEAKIUN
BEIECTB, MO TEIIOBOMY 3 (}EKTy, 10 M3MEHEHUIO CTCTICHEH OKHCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBaTh) OOIIME U CHEeNU(PUISCKHE XUMHUYCCKUE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, IMOATBEPXKIas OIMUCAHUE
npuUMeEpaMu  MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITHil;

®COCTaBJISITh YPaBHEHHUS JJICKTPOIUTHUECKOW JUCCOLMALUUA KUCIIOT, IIeIouen
W COJIeH, TIOJHBIC W COKPAIIEHHBIE YPAaBHCHUS PEaKIMid MOHHOTO OOMEHa,
YpaBHEHUS PEAKIHWHA, IOATBEPKIAIONINX CYIIECTBOBAHUE TEHETHYECKOU
CBSI3M My BEIIECTBAMH PA3INIHBIX KIIACCOB;

®pPACKpBhIBATh  CYIIHOCTh  OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;

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

®BLIYUCIISITE OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOTO JJIEeMEHTa 10 (opMyse COSIUHEHUS,
MacCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI IO YPABHECHHUIO
XAMUYECKON PEaKIINH;

eCO0JIIOIaTh TIpaBWJjIa TMOJIB30BAHUS XMMHYECKOW TOCY0M U J1abOpaTOpHBIM
o0opyJoBaHMEM, a Tak)Ke IMpaBuja oOOpalieHusi C BElIECTBaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TI0 BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TOJIYYCHHUIO B COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(aMMmaka M yrieKkucIiioro rasa);

®IPOBOJIUTH PEAKIIMH, IMOATBEPKIAIONINE KadyeCTBEHHBIH COCTAaB Pa3IMYHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM TYTEM XJOpUI-, OpOMHUA-, HOIUI-,
kapOonat-, docdar-, cunamkKar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
AaMMOHHUSI U WMOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

®[IPUMEHATHh OCHOBHBIE OIEpAllMM MBICITUTEIILHON JEATEIbHOCTH — aHAIU3 |
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BbISIBIEHUE MTPUYHMHHO-
CJIEJICTBEHHBIX CBSI3eM — JJIi M3Yy4YEHHUsI CBOMCTB BEIIECTB M XHMMUYECKHX
peaKkiuii, €ecTeCTBEHHO-Hay4YHble METOAbl I[O3HAaHMUS — HaOJIOJEHUE,
U3MEpPEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).

17



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoauuecTBO 9acoB
Ne HaumenoBanue pa3jaesioB JaekTpoHHbIe (HU(pPOBbHIE)
n/n H TeM MPOrpaMmbl Bcero Koutpoabhbie | Ipakruieckue | Jagoparopmbie o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI ONBITHI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 7 2 5 bubmuorexa [JOK
' IPAKTUYECKOM https://m.edsoo.ru/7f41837¢c
JEATEILHOCTH YEJIOBEKA
19 BemectBa 1 xumnueckue 14 1 3 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro no pazueny 21
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 1 bubnuoreka [IOK
' ITonsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
99 Bonopoa. ITonsarue o 8 1 1 bubnuoreka [IOK
' KHCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 5 bu6mmoreka [JOK
' 00 OCHOBaHUSAX https://m.edso0.ru/7f41837¢c
2.4 Sec: Oriiiiffﬁim 11 1 1 5 bubmmorexa LIOK
' p . https://m.edso0o.ru/7f41837¢c
COEeTUHEHMH
Hroro 1o pasneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.
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Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XUMUYECKUX AJIEMEHTOB /. 7 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
N. Menpene-ea. CTpoeHue
aToma
XumuJeckas CBS3b.

3.9 OKHCIIHTEIIbHO- 7 1 bubmuorexa [JOK
BOCCTAHOBUTEILHEIE https://m.edso00.ru/7f41837c
peakuuu

Hroro no pazgeny 14 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE BpeMms 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 14

I10 ITPOTPAMME 08 4
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9 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U DJIeKTpoHHbIe (HH(POBHIE)
n/m TEM MPOrPaMMBbI Bcero Kourpoanueie |[Ipakruteckue | jlagoparopusie o0pa3oBaTebHbIE pecypchl
padoThI padoThI OIBITHI
Pa3znes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
» HOBTOPGHI/IG u yrimyoienue . BuGmiorexa LIOK
: 3HAHWH OCHOBHBIX Pa3eiioB
pasA https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
19 OcHOBHBIE 3aKOHOMEPHOCTH 5 bubmuorexa [IOK
' XUMHYECKUX PEaKIHii https://m.edsoo.ru/7f41a636
13| mccommnn Xmwmsccune . 3 3 ;| Bubmorera LIOK
' A HHAHHA. https://m.edsoo.ru/7f41a636
peakuy B pacTBOpax
Hroro no paszneny 17
Pasznea 2. Hemeraaanl 1 HX coeJNHEHUS
2.1 ffﬂfiiﬁifﬁfﬁifﬁ VIIA 3 1 1 bubamorexa HOK
' https://m.edsoo.ru/7f41a636
rpynmnsl. ['anoreHst
22| e emonViA- | s , | BubmwreraLOK
' ceix 97e ? © https://m.edsoo.ru/7f41a636
rpynmsl. Cepa u e€ coeAMHeHUS
OO6m1ast XxapakTepucTruKa
53 XUMHYECKHUX 3JIEMEHTOB VA- 9 1 5 bubnunorexa LIOK
' rpymisl. A30t, pochop u ux https://m.edsoo.ru/7f41a636
COCIMHCHHS
OO6mrast XxapakTeprucTruKa
54 XUMHUYECKUX dJIeMEeHTOB |V A- 1 1 5 3 bubmuoreka [{OK

IpYIIBL. YTIJIEPOJ U KPEMHUN U
UX COCIIMHEHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

28

Pasznen 3. MeTa/LiIbl 1 X COCAMHCHU A

3.1 OO01ue cBoiicTBa METAILIIOB 4 1 bubmorexa HOK
' = https://m.eds00.ru/7f41a636
3. Baxneiinine MeTaibl 1 BX 13 5 but6mmoreka [IOK
' COEUHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasznen 4. Xumus u okpyxaromas cpeaa
41 BemectBa u marepuassl B 3 bubnmnorexka HOK
' YKU3HU 4EJI0BEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME
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[Tpunoxenue
K paboueit mporpamme OO0
y4eOHOT0 IIpeIMeTa « XUMHUSD)

®opmbl yueTa padoyeil NPOrpaMMbl BOCIIMTAHMS
B padoueil mporpamMMme 1o XuMHuu

Pabouass mporpamma Bocmutanus MBOY «COIII Ne 21 um. C.M. XO0JOMSHCKOTO»
peanu3yercsi 4epe3 MCIOJIb30BAaHHE BOCIUTATEIBHOTO MOTEHIMaja yPOKOB MaTEMaTHKH. JTa
paboTa OCyIIECTBISETCA B CIEAYIONNX (hopMax:

e noOyxaeHne 0o0yJaromuxcst coOII0AaTh Ha YpOKE OOIIEHpPUHSATHIC HOPMBI MOBEICHUS,
npaBuia OOWIEHHS CO CTapmuMU (HearoruyecKuMu paboOTHHKaMH) U CBEPCTHHKAMH
(0OyJaroImuMuCst ), MPUHITUIBI y4eOHON TUCITUTUIMHEI 1 CAMOOPTaHH3AIHH,

® [IpUBJIEYCHNUE BHUMAHUS OOYyYaAIOUIMXCS K LIEGHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
NpPEIMETOB, SBICHUH, COOBITHH  dYepe3:  JIEMOHCTpPAIMIO  OOydJalomMMCs  NPUMEPOB
OTBETCTBEHHOTO, IpaXkTaHCKOTO MOBEJICHHUS, MIPOSIBIICHUS YeJI0BEKOITIO0uS U
N00pOCEepACYHOCTH; OOpalleHne BHUMAaHHMS HAa HPABCTBEHHBIC AaCMEKThl HAYYHBIX OTKPBHITHH,
KOTOpbIE MU3y4aloTCs B JaHHBIII MOMEHT Ha YpOKe; Ha JiesITeleld HayKH, OJUTUKOB, CBSI3aHHBIX C
U3y4yaeMbIMH B JaHHBIII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECIIU B pa3BUTHE HaIlIeH
CTpaHbl U MHUpA, MPUMEPBl MX >KU3HU, HA MOTUBBI UX IOCTYIIKOB; MCIIOJIb30BAaHUE HAa YpOKax
uH(pOpMalny, 3aTparuBarollell Ba)kKHbIe COLMANIbHbIE, HPAaBCTBEHHbIE, ITHYECKHUE BOIIPOCHI;

® 1CII0JIb30BaHME BOCIUTATENIBHBIX BO3MOYKHOCTEH cojepKaHus y4eOHOro Ipeamera Juis
dopmupoBaHus Yy OOyYaroIUMXCSd POCCHUMCKHUX TPAJULMOHHBIX JIYXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 MNOoA00p COOTBETCTBYIOIIMX TEKCTOB JJsl HM3y4YEeHHS,
poOJEeMHBIX CUTYalui JUIsl 00CYX/I€HUS B KJIacce;

® VHUIUHPOBAHHE OOCYXIEHUH, BBICKA3bIBAHUN CBOEro0 MHEHHS, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM COOBITUSM, JIUIIAM;

® BKIIOUYEHHE B YPOK HUTPOBBIX IMPOIENYP, KOTOPBIE TIOMOTAIOT MOAIEPKATh MOTHBAIHIO
00yyaromuxcst K MOJIy4eHUI0 3HaHUH, HaJTa)KMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIECHHH
B KJlacce, MOMOTaloT YCTaHOBIICHHUIO TOOpOXKeIaTeNbHOM aTMochepbl BO BpeMsypOKa;

® MPUMEHEHHWE Ha YpPOKE HMHTEPAKTUBHBIX (GOpM  paboOTBl, CTUMYJIHPYIOIINX
MO3HABATEJIbHYIO MOTHBALINIO 00yYaroINXCs;

® IpUMEHEHHE TpYyNMoBOM paboThl WM paboThl B Mapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAHTHON pabOThI M B3AUMOACHUCTBUIO C APYTUMH 00YJIAIOITIMHUCS;

e BBIOODP M UCIIONB30BaHUE HA YPOKAX METOJIOB, METOJIMK, OKA3bIBAIOIINX BOCITUTATEIHHOE
BO3/ICHICTBUE HA JIMYHOCTh B COOTBETCTBHUHM C BOCHHUTATEIBHBIM HJICATOM, IENBI0 W 33Ja4aMu
BOCIIUTaHHS,

® VHUIMHPOBAHUE U MOJJIEPIKKA HCCIIEIOBATEIBCKON AEATEIbHOCTH IIKOJBHUKOB B (hopMe
BKITIOYCHUST B YPOK pAa3IMYHBIX HCCIIEOBATENbCKUX 3aJaHWH, 4YTO JaeT BO3MOXHOCTb
00yJaromuMcsi IPHOOPECTH HABBIKA CAMOCTOSITEIIPHOTO PEIICHHS] TEOPETUYECKOH MPOOIeMBI,
TCeHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX THUIOTE3, YBAKHUTEIHHOTO OTHOIICHUS K UYXHM
U/1esM, IyOJIMYHOTO BBICTYIJICHHSI, apTyMEHTHPOBAHUS M OTCTauBAaHUS CBOCH TOUKHU 3pEHUS;

® YCTAaHOBIICHHE YBA)KHUTEIBHBIX, JIOBEPUTEIBHBIX, HE(POPMAIBHBIX OTHOIICHUH MEXIy
yYUTENEM U YICHUKaMH, CO3JJTaHHE Ha YPOKaX IMOIIMOHAITEHO-KOM(MOPTHOH CpeIbl.
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