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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO 00ILIET0 0Opa3oBaHUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pPe3ysIbTaTaM OCBOECHMSI OCHOBHOW 00pa3oBaTEIbHOU MPOrpaMMbl
OCHOBHOTO 00111ero odpaszoBanus, npeacraBieHHbIXx B DI'OC OO0, a Takxe Ha OCHOBE
dbenepanbHOI pabouell mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIEMIIUK TTPENO1aBaHUs
yuyeOHOro mnpenMera «XuMHUsS» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
Oenepauni.

[Iporpamma o xumuu Aa€T NpeACTaBICHUE O LETsX, OOIIeH cTpaTeruu 00yUueHus,
BOCIIUTAHUS W  Pa3BUTUS  OOYYAIOIIUXCA CPEACTBAMU  Y4eOHOro TMpeaMera,
yCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEp)KaHue,  NpelycMaTpUBAEeT
pacnpenefeHue €ero Mo KiaccaM M CTPYKTypUpOBaHUE IO pasjielaM U Temam
nporpaMMbl 10  XHMHH, OMPEAENsIeT  KOJIMYECTBEHHbIE UM  KA4eCTBEHHBIC
XapaKTEPUCTUKHU COACPKaHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIILHOCTh N3yUCHUSI XUMUU
C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro mporiecca,
BO3PACTHBIX OCOOEHHOCTEH O00yYaromuxcs, ONpeiessieT BO3MOXKHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
mporpaMMbl Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMM K
pesynbrataM O0yuYeHUss XMMHUHU Ha YPOBHE IleJied M3y4eHHUs NpelMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHOM JEATEeIbHOCTH 00YYarOIerocsi M0 OCBOCHUIO Y4eOHOT0
COJICp/KaHMUS.

3HaHME XUMUU CIYKAT OCHOBOW Il  (OPMHPOBAHUS  MHPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU 0 MaTepUAIbHOM €IMHCTBE MHpA, BAXHYIO POJIb
urpatot GopMHUpyeMble XUMHEH MPEJACTABICHNUS O B3aUMONPEBPAIICHUSX SHEPTUU U 00
HBOJIIOIIMH BEIIECTB B MPUPOJIE, O MYyTAX PEIICHUS TII00ATBHBIX TPOOJIEM yCTONYNBOTO
pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOMW, IHUIIEBOW U SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peajn3allid BO3MOKHOCTEH JUIsl caMOpas3BUTHS U (HOPMHUPOBAHUS
KyJIbTYpBI TUYHOCTH, €€ 001Iel 1 (GYHKIIMOHATFHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs,  HaBBIKOB  HMX  CaMOCTOATENIHHOM  y4eOHOW  JIeATEeIhHOCTH,
AKCHEPUMEHTAIBHBIX U  HCCIENOBAaTEIbCKUX YMEHHH, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT €O CHEUU(PUKONH HAy4YHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJIA/Ia HAa €IMHCTBO NPUPOJbI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOLIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHS K €CTECTBEHHO-
-HAyYHbIM 3HAHUSM, K HPUPOJE, K YETOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHbple HampaBieHUss B OOY4YEHMM XUMHUHU OO€CHeuMBarOTCS crenupuKon
coJiep KaHus yueOHOro MpeIMeTa, KOTOPbIN SBIISETCA MEeIarornyecky alaTuPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOIO 0OILEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbl [EPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTHAEJIBHBIX 3HAYMMBIX MOHATHUH OPraHUYECKOU
XUMHUH.

CtpykTypa coiepkaHus NpOrpaMMbl IO XUMUU CPOPMUpPOBaHAa HA OCHOBE
CUCTEMHOro mnoaxoja K €€ wusydeHnro. CoaepikaHHWe CKIIAJBIBAETCS U3 CUCTEMBI
MNOHATHI O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE M CHUCTEMBI MOHATUA O XUMHYECKOU
peakuuu. OO0e 3TH  CHUCTEMbl CTPYKTYPHO  OpPraHM30BaHbl IO  MPUHLHUILY
NOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUK HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX
U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OIHOTO YpPOBHA K
JIPYroMy, BBITIONHAS (PYHKIHUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl M0 XUMHUH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPECTABICHUS
0 XMMHYECKOW COCTAaBISIIONIE HAYYHOM KApPTUHBI MHpa B JIOTUKE €€ CHCTEMHOM
OPUPOJbI, LEHHOCTHOIO OTHOLICHWS K HAYYHOMY 3HAHUIO W METOJAaM IO3HAHUS B
Hayke. M3yueHne XMMUM MPOUCXOJUT C MPUBJICUCHUEM 3HAHHUI W3 paHEE HM3yUYECHHBIX
yueOHBIX mpeameToB: «Okpyxatouuii Mmupy, «buonorus. 5—7 knacce» u «dusuka. 7
KJ1ace».

[Ipy w3ydeHHH XMMHUU MPOUCXOAUT (OPMHUPOBAHUE 3HAHUNA OCHOB XMMHYECKOU
HAyKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON IeATETbHOCTH
YelloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. 3amada y4eOHOTO
MpeaIMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMbl XUMHUUYECKMX 3HAHUNA — BAKHEUIIIHUX
(dakToB, MOHSATUH, 3aKOHOB M TEOPETUYECKHUX IMOJOKEHUN, MOCTYMHBIX 0000IeHU
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blka HayKH, B MPHOOLIEHUH K HAyYHBIM METOAaM
MO3HAHUSl MPU U3YYEHUU BELIECTB M XHUMHYECKUX peakiui, B (popMHUpOBaHUH U
Pa3BUTUH MO3HABATENIbHBIX YMEHUN U MX MPUMEHEHHH B y4e€OHO-TIO3HABATEIbHOU U
yu4eOHO-UCCIIEIOBATENLCKOM  JMEATENIbHOCTH,  OCBOEHHMHM  MpaBHJ  0€30MacHOro
oOpallleHus C BeIeCTBaMHU B TIOBCETHEBHOM KU3HU.

[Ipy wW3ydYeHHMM XUMHUU Ha YpPOBHE OCHOBHOTO 0OHIEro oOpa3oBaHUsl BaXHOE
3Ha4YeHUE MPUOOpETU TaKUe 1EH, KaK:



— (GOpMHpOBaHME HWHTEIUIEKTYaJbHO pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HANpaBJIEHHOCTh O0YYEHUsI HA CUCTEMATHUYECKOe MPUOOIIeHHE 00yJaroIuxcs K
CaMOCTOSITEJIbHOM TO3HABATENbHOW JEATEIbHOCTH, HAYYHBIM METOJIaM I[103HaHUS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMMUH;

— o0ecreueHue yCIOBUN, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO O0YyYalOIUMHUC
OMbITa Pa3HOOOPa3HOMN NIEATETLHOCTH, TO3HAHUS U CAMONO3HAHUs, KIF0YEBbIX HaBBIKOB
(KJTI0YEBBIX KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE [JIS PA3THUYHBIX
BUJIOB JIESITENIbHOCTH;

—  ¢opmupoBanue oOued  (QyHKUMOHAIBHOW W €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSACHSITh U OLIEHUBATH SIBJICHUS OKPY>KAIOILIETO
MUpa, UCTIONB3Yys 3HAHUS U OMbIT, MOJYUYCHHBIC TIPU U3YYECHUU XUMHH, IPUMEHSITh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM ESITEIbHOCTH;

— ¢dopMupoBaHue y OOy4YarOMIMXCA T'YMaHHUCTHUYECKUX OTHOLICHUH, MOHUMAHMUS
[IEHHOCTH XMMHYECKUX 3HAHUU JJI BBIPAOOTKH SKOJOTUYECKU I1eJIecO00pa3HOro
MOBE/ICHUSI B OBITY U TPYIOBOM JIEATEILHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHHMIO, CIOCOOHOCTEM K CaMOKOHTpPOJIIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOCHHS OOIIEYENIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WISt U HAPABIEHHOCTH JTaJbHEHIIIETO 00 YyUEeHHUS.

OO61iee yuciIo 4acoB, OTBEAEHHBIX /JI M3YYEHUsT XMMHUU Ha YPOBHE OCHOBHOTO
obmero obpazoBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEII0),
B 9 Ki1acce — 68 yacoB (2 yaca B HEAEINIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKUE IOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KWU3HU YEJTOBEKA. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. dU3nUeCcKUe CBOMCTBA BEIECTB. ArperaTHOe cocTosiHue BemecTB. [loHsTHe
0 METOoJax IO3HaHHWSA B XuUMHUH. UucThie BemiectBa M cMmecu. CrocoObl pa3ieineHus
cMmeceii.

ATOMBI U MOJICKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKMX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemniecTB. OTHocHTeNbHass aTtoMHas Macca. OTHocuTenbHas
MOJIEKYJIApHas Macca. MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHCHUMU.



KomnuecTtBo BemectBa. Mosb. MomsipHag macca. B3anMocBA3b KOJIMYECTBA,
Macchl U YUCJIa CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuétel mo opmynaM XUMHYECKUX
COCIMHECHUM.

OuU3nUeCKue U XUMHUYECKUE SBICHUS. XUMHUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHMs MAacChl BEHIECTB. XHUMHUYeCKHe ypaBHeHUs. Kiaccudukamus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKEeHHUS, 3aMEIIeHuUs, 0OMEHA).

Xumuueckuit IKCnepumenHm:

3HAKOMCTBO C XHUMHUYECKOM MOCYAOW, MpaBWIaMu padbOThl B Ja0OpaTopuu H
npuéMaMu 0OpalieHusi ¢ J1abopaTOPHBIM OOOPYJOBAaHHEM, H3YYCHUE U OIHUCAHUE
(bu3UYeCKUX CBOMCTB OOpa3llOB HEOPTraHWUYECKUX BEIIECTB, HAOIIOJCHUE (PUBHUECKUX
(rutaBneHue BOCKa, TasiHUE JibJla, pacTUpPaHHUE caxapa B CTYyNKe, KUIIEHHE U
KOHJIGHCAIIMSI BOJBbI) M XUMHUUYECKUX (TOpPEHUE CBEYHM, TMPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KHUCJIOTOM) sIBJICHUWM, HAOMIOJCHUE U OMHCaHUE
IIPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakiuil (pa3jokeHue caxapa, B3auMOJECHCTBHUE
CEpHOM KHUCJIOTHI € XJOopuaoM Oapusi, pasnoxkenue rtuppokcuaa menu (ll) mpum
HarpeBaHWU, B3aUMOJICHCTBUE Xkene3a ¢ pactBopom conu mea (1), nzyuenue cnoco6oB
pa3lielieHus cMecel: C TMOMOIIbI MarHuTa, (QuiIbTpoBaHWE, BBITIAPUBAHUE,
TUCTUJUISIMSA, XpoMaTorpadusi, MpoBeICHUE OYUCTKU TMOBAPEHHOM COJIM, HAOIOJIEHUE
U ONHCAHUE PE3YyJbTATOB MPOBEICHUS ONbITa, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS
MAacChl, CO3/IaHue MOJIeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmeck razoB. CoctraB Bo3ayxa. Kucimopon — 3JI€MEHT U MPOCTOE
BeniecTBo. HaxoxaeHue kucimopoaa B npupoje, GU3n4eckue U XMMUYECKHUEe CBOMCTBA
(peakuuu ropenus). Oxcunbl. Ilpumenenne kucinopoga. CrocoObl MOTy4YEHUS
KHACTIOpO/ia B J1a0OpaTOpUU U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoga B MpUpPOJIE.
O30H — anmIoTpornHas Moau(UKAIUS KUCIOPOa.

TennoBoit 3pHeKT XUMUIECKON peaKIuu, TEPMOXUMHUYECCKHE YPaBHEHHS, DK30- U
SHAOTEPMHUYECKHE peaKuu. TOIUIMBO: YTOJb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOTO 3¢ (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopon — anmemeHT u npocroe BemectBo. HaxoxnaeHuwe Bomopoaa B HMPUPOJE,
dusznueckre ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI momydeHusi. KucmoTsl u
COJIH.

MornspHblii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBOMCTBA BOJbI. Bona kak pactBoputenb. PactBopsl. HackiieHHbIE 1
HEHACBIIEHHbIE PacTBOPBI. PacTBOpHMOCTH BeliecTB B Boje. MaccoBas 10l BELIECTBA
B pacTBope. XMMHUUYECKHE CBOMCTBA BojAbl. OcHOBaHMs. Posib pacTBOPOB B IPUPOJIE U B
XKU3HU YesoBeka. KpyroBopot BoAbl B Ipupojie. 3arpsi3sHeHUEe NPUpPOAHBIX BoJ. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJI.



Knaccudpukanus Heoprannueckux coeauHeHuid. Oxcuapl.  Kiaccudukanus
OKCHUJIOB: coJjieo0pa3zyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpasyrone. HoMmenknatypa okcuaoB. dusndeckue U XMMHUYECKUE CBOMCTBA
okcuaoB. IlonyyeHne okcuaoB.

OcHoBanus. Knaccudukaiysi oCHOBaHUMN: MIENTOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Dusnyeckne W XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tomyuyenune 0OCHOBaHU.

Kucnorel. Knaccudukanuss xucnor. Homenkmatrypa xkwucior. dusuueckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneid. duznyeckue M XUMHUUYECKHUE CBOWMCTBA COJICH.
ITony4enue comen.

I'eHeTnyeckas CBsI3b MEXK/Y KJIIACCAMHU HEOPTAHUYECKUX COCMHEHUMH.

Xumuueckuii IKcnepumenm:

KAUeCTBEHHOE OMPEACICHUE COJIEpKaHUsI KHUCIOpOJa B BO3JyXe, MOJY4YEHUE,
coObupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB KHCIOpOJa, HaOJIO[eHUE
B3aMMO/JICHCTBUS BEILIECTB C KHUCIOPOJOM U YCJIOBHUSA BO3HUKHOBEHHUS W MPEKpAIICHUS
ropeHust (moxkapa), O3HAaKOMJICHHE C oOpasliaMyd OKCHJIOB U OIMCAaHHE HX CBOWCTB,
NoJiyueHue, coOMpaHHe, paclio3HaBaHME U HW3Y4YEHHE CBOMCTB BojJopoAa (TOpeHHe),
B3auMojielicTBue Bojpopojga ¢ okcuaomM wmeau (Il) (BO3MOXKHO UCHOJIB30BaHUE
BUJIEOMATEpUAJIOB), HaOMOAeHHe O00pa3lloB BEHIECTB KOJIMYECTBOM |  MOJb,
UCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHUSI BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IPUTOTOBJIEHUE pAaCTBOPOB C OMNPEAEIEHHON MacCOBOM [J0JIEll pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJCHCTBUE BOJIbI C MeTa/ulaMu (HATpUEeM U KalibllueM) (BO3MOKHO
UCIIOJIb30BaHUE  BUJIEOMATEPHUATIOB), HCCIEJOBAaHUE OOpa3lOB  HEOPTraHUYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJICHHE W3MEHEHUSI OKPACKW HWHAMKATOPOB B
pacTBOpax KHCJIOT M IIejao4ei, u3ydeHue B3aumojnerctBus okcuga meaud (ll) ¢
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METAUIAMU, PEaKIUi HEeUTpaIu3aluu,
MOJIy4EHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO0 METAJUIa JAPYIUM U3
pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a]1a4d Mo TeMe «BaxHeulue Kiiacchbl
HEOPraHUYECKUX COCTUHEHUM.

Hepuognueckuit 3axkoH u Ilepuognueckasi cucreMa XMMUYECKHX 3JIEMEHTOB
. U. MenaeneeBa. CtpoeHue aTroMoOB. XHUMHYeCKasi CBA3b. OKHMCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEAKIUHN

[lepBbie MOMBITKY KIacCHPUKANNA XUMUYECKHUX AIeMEeHTOB. [loHATHE 0 Tpymnmax
CXOJHBIX D3JIEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJOreHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aMm(GOTEpHbIE OKCHIBI U TUAPOKCHIIBI.

[Tepuonnueckuit 3akoH. [lepuonnyeckas cucrema xuMu4eckux snemeHToB J[. .
MenneneeBa. Kopotkonepuognas u JnuHHoniepuogHas (opmel [lepuoandeckoi



cucremMbl xumuyeckux onemeHToB JI. WM. Menneneesa. Ilepuoasl U rpynmsl.
@uU3NYECKUN CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U FPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctraB atoMmHbIX sfep. M3oromsl. Onextpossl. CtpoeHune
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3eMeHTOB lleproanyeckoi
cucrembl J[. M. MenzaeneeBa. XapaKTepuUCTUKa XUMHUYECKOI'O DJIEMEHTa II0 €ro
nonoxkenuto B Ilepuoguueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paahyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepronnueckoil CUCTEMBI XMMHUYECKHUX
BJIEMEHTOB [UIA pa3BUTUs Hayku u npaktuku. [[. W. MengeneeB — y4€HbIN WU
IpaKIaHVH.

Xumuueckass  cBs3b. KoBaneHTHas (mojiipHas M HEMOJISIpHAs)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHbIE peakiuu. [Iporeccel
OKHUCJIEHUS U BOCCTaHOBJEHNA. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe O0Opa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LHMHKAa C pacTBOpaMU KHUCIOT M UIEJIOYEH, IPOBEICHUE OIbITOB,
WUTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUMil (TOpeHue,
pEeaKInu pa3aoKeHUs, COEAUHEHNUSA).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NpPU HM3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHUH,
TaK U MOHSTUHU, SIBIIOLINAXCS CUCTEMHBIMU U1l OTJAEIBbHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOT'O LIUKJIA.

OOmuMe ecTeCTBEHHO--HAYYHBIE MOHSATHUS: HAy4HbIH (aKT, THUIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CHHTE3, KIacCU(UKaIs, TEPUOJUIHOCTb, HAOIIOACHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOEIIb, SIBJICHUE.

®usuka: Marepus, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIHJI, WU30TOIBI,
paZiMoOaKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, TEJIO0, O0BEM,
arperaTHoe COCTOSHHE BEIEeCTBa, ra3, (pU3MUecKue BEIMYMHBI, €IUHMIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&371b1, COJIHIIE.

buonorus: hborocuntes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE MOPOJbI, MOJE3HBIC
HCKOIIA€MBbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 xXUMHYeCKas peaKkuus

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema XuMu4yecKkux 3nemeHtos [l. M.
MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB XMMHUYECKHX



JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KNS, KAJIBLUA U UX COCIUHEHUN B COOTBETCTBUU
C IIOJIO’KEHUEM JIEMEHTOB B [Ieprnoanyeckoit cucreme U CTpOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUABl XUMHUYECKOM CBSA3M. THIBI KPUCTAIITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJIIMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBSA3HU.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHMX BEIIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIECTB, OTHOCAIIMXCS K pPa3jWYHbBIM KjaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX peaklUMil MO pa3iIvuyHbIM NpHU3HAKaM (M0 YUCTYy U
COCTaBYy YYacTBYIOUIMX B PEAKIMHM BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHEel OKHUCIIEHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aropa). DK30- U SHJIOTEPMHUUECKHE PEeaKI[MU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsiTue o ckopoctu XuMHuueckod peakiuu. I[lonstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHsATHE O TOMOTE€HHBIX U TETEePOTEeHHBIX
peakuusx. [lonsatne o karamuse. IloHaTtne o Xxummyeckom paBHOBecuH. DakTopsl,
BIVAIOIIME HA CKOPOCTh XUMHUYECKOM pPEaKUUMU U TOJIOKEHUE XUMHUUYECKOIO

paBHOBECHS.
OKHUCIUTENHFHO-BOCCTAHOBUTEIIHHBIC peakIuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHON PEaKIIUU. Cocranienue ypaBHEHU I

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKUMA  C  HCHOJb30BAaHUEM  METOJa
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTUYECKOW IHUCCOUMALMU. ODJIEKTPOIUTBI U HEDIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHU3M JUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHAAMU
XxuMHu4eckou cBsa3u. Crenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakiiuu noHHOrO OOMEHa. YCJIOBHS NPOTEKaHUS pEakIMii MOHHOTO OOMEHa,
MOJTHBIE M COKpAIEHHBbIC MOHHBIC YpaBHEHMS peakinil. CBONCTBa KUCIOT, OCHOBAHUN U
COJICH B CBETE MPEJCTaBICHUM 00 AIICKTPOJUTHUYECKOW nuccommaruu. KadecTBeHHBIE
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C MOJAEISIMU KPUCTAIIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB
— METAJJIOB U HEMETaoB (Tpadurta U amMasa), CJIOKHBIX BEHIECTB (XJIOpuaa HATPHs),
HCCIIEIOBAHUE 3aBUCHUMOCTM CKOPOCTM XHMHYECKOM pPEakUMh OT BO3JECUCTBUSA
pa3UYHbIX (DAKTOPOB, HCCIEAOBAHUE AJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
rpoiiecca JTUCCOLMAIMU KUCIOT, MIe04Yel u cojel (BO3MOKHO HCIOJIb30BAaHHE BUJIEO
MaTepuasoB), MPOBEJAEHUE OIBITOB, MJUTIOCTPUPYIOIIUX TPU3HAKU MPOTEKAHUS peaKuid
HOHHOTO 0OMeHa (00pa3oBaHME OCaJiKa, BhIJICIICHHE Ta3a, 00pa30oBaHKE BOJIbI), OMBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklnil (ropeHue,
peaKiuu pa3iioKeHUs, COCIUHEHHS), PACHO3HABAHME HEOPraHUYECKHUX BEILECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEaKIIMil HA MOHBI, PELICHHUE SKCIIEPUMEHTAIIbHBIX 3a]1a4.



HeMeTaibl U MX coeTMHEHUST

O6miass  xapakTtepucThka rajioreHoB. (OCOOEHHOCTH  CTPOCHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — raJlOT€HOB. XMMHUYECKUE CBOMCTBA Ha MpUMEpe XJiopa (B3auMOICHCTBHE C
MeTajllaMM, HeMeTaylaMu, Ieiaoyamu). Xnopoojgopoa. ConsHas — KUCTIOTA,
XUMHUYECKHUE CBOMCTBA, IOJyYEHUE, NIPUMEHEHHE. JIeUCTBHUE XJIOpAa U XJIOPOBOAOPOJA
Ha OpraHu3M 4ejoBeka. BaxHenue XJI0puibl U UX HAXO0XKJCHUE B PUPOJIE.

O6mass xapakrepuctrka 31emMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTpOEHus
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrTpoeHue U (uU3HUECKHEe CBOMCTBA
IOPOCTBHIX BEIIECTB — KHUCIOPOAa U cepbl. AJFIOTPONHbIE MOAU(MUKAIMU KUCIOpOAA U
cepbl. XuUMHUYecKHe cBoiicTBa cepbl. CepoBojopoja, cTpoeHue, (U3HYECKUE U
XUMUYECKre CcBOWMCTBA. OKCHIBI Cephl KaK TMPEJCTABUTENIM KUCIOTHBIX OKCHIOB.
CepHasi kuciorta, puU3MYECKHEe U XUMHUYECKHE CBOMCTBa (00IIME KaK MpeacTaBUTEINs
Kjacca KHUCJIOT M crnenupuyeckne). XUMHUECKHE peakluu, JiekKallue B OCHOBE
OPOMBIIIJIEHHOTO Croco0a TMOJyYeHUss CEpHOM KHUCIOTHL. [lpuMeHenue cepHOU
kucnotbl. Conu  CcepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha Cylb(ar-hoH.
Haxoxnenue cepsl U €€ coeAuHEHHM B mpupoae. XHUMHYECKOE 3arps3HEHUE
OKpY’KaroIeh cpeibl COSTMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3yXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.

O6mass xapaktepuctuka 3jeMeHTOB VA-rpynnbel. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. A30T, PaCHpPOCTpPaHEHHE B MPHUPOJE,
dusznueckre W XMMHUYECKHe CBOMCTBAa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro
¢usznueckre ¥ XUMUYECKHE CBOICTBA, MOJlyueHHe U npuMeHnenue. Colld aMMOHHUSA, UX
dusznueckre U XUMUYECKUE CBOWMCTBa, MpuMeHeHue. KauecTBeHHas: peakiysi Ha MOHbBI
aMMOHMS. A30THas KUCJOTa, €€ ToJlyueHue, (PU3NYECKUe M XMMHYECKHE CBOMCTBa
(obmme Kak TpencTaBUTENs Kiacca KHUCIOT W creuuduueckue). Hcmonp3oBaHue
HUTPATOB W COJIC aMMOHMSI B KadeCTBE MHUHEPAIbHBIX YI0OpeHHH. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOUIEH Cpellbl COEIWHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHHE BO31yXa, MOYBHI W BOAOEMOB). Docdop, amioTporHble MOAUGUKAIIUU
docdopa, dusuveckne u xummudeckue cpoictBa. Okcun gocdopa (V) u dochopnas
KHCIIOTa, (U3HUECKHEe U XUMUYECKHEe CBOWCTBA, oiyueHue. Mcnonb3oBanue dhocharon
B Kau€CTBE MUHEPATHHBIX yI0OPEHU.

O6mrast xapakrepuctuka »diemMeHToB |VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTEMEHU OKHUCICHUS. YTJIEPOJ, AIOTPOMHBIC MOIU(DUKAINH,
pactpocTpaHeHHe B TMpupojne, (PU3MYecKkne W XUMHUYECKHE CBOWCTBA. AJCOpOIHS.
Kpyrosopot yrinepona B mpupozae. Okcunbl yriaepoaa, ux GU3NUeCKue U XUMUYCCKUE
CBOMCTBa, ICHCTBUE HA KUBbIE OPraHU3MBbl, IOJIyYeHUE U MPUMEHEHUE. DKOJIOTUYECKUE
npoOJieMbl, CBsI3aHHbIE ¢ OkcuaoM yriepoaa (1V), rumoresa riiobdanbHOrO MOTEMICHUS
KJIUMaTa, MapHUKOBBbIN 3(dekT. YronbHas kuciota v €€ coiid, uX (U3UYECKHE U



XHUMUAYECKUE CBOMCTBa, TOJy4YeHHEe © TNpuMeHeHHe. KadecTBeHHass peakuus Ha
KapOoHaT-uoHBI. Mcronb30Banne kKapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SHCTBE.

[lepBoHavanbHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSAX
yriaepoaa (METaH, dTaH, ATWJIEH, alETWJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIOTA).
[IpupoHbIE HICTOYHUKH YTIIEBOJAOPOOB (YTrOjb, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), HMX poJib B OBITY M HOpOMbIIUIEHHOCTH. [loHsiTHE O
OMOJIOrMUECKN Ba)KHBIX BEIIECTBAX: )KHUpax, OeJKax, yriaeBoaax — U UX POJIH B JKU3HH
YenoBeka. MarepuanbHOE €TUHCTBO OPTAaHMUECKUX H HEOPTaHMUECKUX COSTUHEHHIA.

Kpemumuii, ero ¢usnveckre 1 XUMHUYECKHE CBOWCTBA, MOJYyYCHHE W MPUMEHECHHE.
Coenunenus: kpeMHus B npupoje. Oo6mue npeacrasieHus o6 okcune kpemuus (1V) u
KpeMHHEBOU KucioTe. CHUIMKAThl, UX UCIOJh30BaHHE B OBITY, B MPOMBIIICHHOCTH.
BaxwHeimue CTpouTeNnpbHBIE MaTepHabl: KepamMuKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eroH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpUAJIOB B
TIOBCETHEBHOM JKMU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0oB HEOPraHWMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIOTHI,
NPOBEJICHUE KAaYSCTBCHHBIX PEAKIMi Ha XJIOPUI-UOHBI M HAOJIOJIEHUE MPU3HAKOB UX
POTEKAHMUsI, OMBITHI, OTpAKAIOIINEe (PU3NUECKHE U XUMUYECKHE CBOMCTBA TaJIOT€HOB U
UX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIICHHE C
oOpasliaMi XJOPUAOB (TaJOreHUIOB), O3HAKOMIIEHHE C o00pa3namMu cepbl U €
COEIMHEHUSMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPHANIOB), HAOIIOAEHUE MpoIiecca
oOyTrIuBaHUs caxapa MoJ| IeWCTBUEM KOHIEHTPUPOBAHHOW CEPHON KUCIIOTHI, U3YUECHHE
XUMUYECKUX CBONCTB pa30aBJIEHHONW CEPHOM KHCIOTHI, MPOBEICHHE KAadeCTBEHHOMU
peakuuu Ha cyinb(haT-uOH U HAONIOJCHHE MpHU3HaKa €€ MPOTEKAaHMs, 03HAKOMIICHUE C
dbu3uYeckuMu  CBOMCTBaMU a30Ta, ¢ochopa W HMX COCIUMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHUIACOMATEPHAIORB), oOpa3liaMu a30THBIX M (OCHOPHBIX YIO0OpEHUH,
noJilyueHue, coOupaHue, pacro3HaBaHUE U H3y4YCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS W (GocdaT-uOH U HU3yYeHUE MPHU3HAKOB HX
MIPOTEKAaHUsI, B3aMMOJACHUCTBUE KOHILIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOYXHO HCIIOJIb30BAaHHME BUAEOMATEPUAJIOB), U3YUEHHUE MOJENEH KPUCTAIIIMUYECKUX
pemérok anMmasa, rpadura, (QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM aJCcOpOIH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM W YCTPOWCTBOM TMPOTHUBOTas3a,
nojlyueHue, coOupaHue, pacro3HaBaHME W HU3YyUYEHUE CBOWCTB YIJIEKUCIOTO Tasa,
MPOBEJICHNE KAYeCTBEHHBIX pEaKIWid Ha KapOOHAT W CWIMKAT-WOHBI W HW3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJIEHWE C  MPOIYKIMEH  CHUIIMKATHOMN
MPOMBITINICHHOCTH, pENICHUE JSKCIEPUMEHTAIBHBIX 3amad 1o Teme «Baxneiimue
HEMETaJUTBI M X COCTHHCHHUS.

MeTasibl M UX COeIMHEHUSA



OO6mras xapakTepUCTUKa XUMHYECKUX IJIEMEHTOB — METaUIOB HAa OCHOBAHUU UX
nonoxkeHus B llepuoguyeckon cucrteMe xumudeckux siaeMeHToB JI. M. Menneneesa u
ctpoeHus aroMoB. CTpoeHHe MeTauioB. Meralnyeckas CBSI3b M METaIMYeCcKas
KpUCTAJIIMYECKAs PEIETKA. OJIEKTPOXMMHUYECKUA Ppsi  HANpSHKEHUM  METAJIOB.
duznyeckue M XMMHYECKHE CBOMCTBa MeTaiioB. OOmme crnocoObl MOJyYEHHUS
MeTaysioB. [loHsTHE O KOPpPO3UHM META/IOB, OCHOBHBIE CIIOCOOBI 3alllUThl HUX OT
koppo3uu. CruiaBsl (CTajlb, YyT'yH, TIOPATIOMUHHM, OPOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilesounble MeTawibl: MoJiokeHue B Ileproanyeckod CHCTEME XHUMHUYECKUX
anementoB [J[. M. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXO0XJAEHHUE B MPUPOJE.
dusnyeckne W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kaius). OKCUIbI U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJIOB U UX COCTMHEHMUIA.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUM U KaJbLMI: TIOJ0XKEHUE B llepuonnyeckon
cucremMe Xxumuueckux dnemeHtoB [J[. WM. MeHaeneeBa, CTpOEHHUE UX aTOMOB,
HaxoxjaeHue B mpupoje. duznueckue U XMMHUYECKUE CBOMCTBA MArHusl M KalbIIMS.
Baxneitimue coenuHeHus Kanbliug (OKCUI, THAPOKCHH, coiin). JKECTKOCTH BOABI U
CIoCcOO0BI €€ yCTpaHEHUSI.

AnoMUHMEI: TIOJIo)KeHUEe B Ilepuoauueckoil cucreMe XUMUYECKUX dJeMeHTOB /l.
N. MenpneneeBa, CTpOCHHE aTOMa, HaX0XKA€HUE B pupoae. PU3NUECKUE U XUMHUYECKHE
CBOICTBa anmtoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanueckon cucreme xuMudeckux siaemeHToB [I. U.
MeHnzeneeBa, CTpOEHHE aTOMa, HaXOXkAEHUE B mpupoae. Ou3nuecKkue U XUMHUUYECKHE
cBoicTBa kenesza. Oxcuasl, ruapokcuasl u con xkemesa (1) u xxenesa (111), ux cocras,
CBOWCTBA U MOJy4YECHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMi METAJIOB U CILJIaBOB, UX (PU3NYECKUMH CBONCTBAMH,
U3YYEHUE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOYKHO  HCIIOJI30BaHUE
BUJIEOMATEPUATIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIIUS ¥ HATPHUS C BOJIOM
(BO3MOYKHO UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), HCCIEIOBAHIE CBOMCTB KECTKOW BOJIBI,
mpolecca TOpeHUs  JKele3a B KHUCIOpoJe  (BO3MOXHO  HCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUd Ha MOHBI: MarHus,
Kalbllns, alfoMuHus, nuHka, xkenesa (l1) u xeneza (I1l), menu (1), HaGmronenune u
ONMCAaHUE MPOLECCOB OKpAIIMBAHUS IUIAMEHM WOHAMHW HATpHS, Kalldsl WU KaJIbLUs
(BO3MOKHO HCITOJIb30BAaHUE BHUIEOMATEPHANIOB), MCCIENOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA ATFOMHUHUSA U TUAPOKCHIA [IMHKA, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHenmme MeTauibl U UX COEAUHECHUSD.

XuMHS U OKpPY:KaWIIasi cpeaa



BemecrBa u marepuanbl B IIOBCEIHEBHOM JKU3HU 4elloBeKa. besomachHoe
MCIIOJIb30BAaHUE BELIECTB M XHMMHUUYECKHX peakiuii B Owity. [lepBasg momoms mnpu
XUMHYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUECKOE 3arps3HEHUE OKpyXarouled cpeapl (mpenenbHas JOMyCTUMAast
KOHLEeHTpalus Bemects, aanee — IIJIK). Ponp Xumuu B pemieHUU SKOJOTHYECKUX
npooem.

Xumuueckuit IKCnepumenm:

u3ydyeHue oO0pa3loB MaTepualioB (CTEKJO, CIUIABbl METAJUIOB, MOJUMEpPHbIE
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanuzanus MexXnpeIMETHBIX CBs3ed MNpuM HM3y4eHHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI Y€pe3 HMCIOJb30BAHME KaK OOLIMX E€CTECTBEHHO-HAYUHBIX MOHSITHUH,
TaK U MOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU ISl OTIEIbHBIX MPEIMETOB €CTECTBEHHO--
HAYYHOTO IUKJIA.

OO61Me ecTeCTBeHHO-HAYUYHbIE TTOHATHUS . HAY4YHbIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiacCU(UKAIMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, JKCIEPUMEHT,
MOJIETMPOBAHKUE, M3MEpPEHUE, MOJENb, SIBICHUE, MapHUKOBBIN 3(DQeKT, TexXHOJIOoTHus,
MaTepHaIbI.

®uznka: Marepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOINBI,
PaguOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsij, NPOBOJHUKH, MOJYIPOBOJIHUKH,
TURJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHOEe COCTOSIHUE BEIleCTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMUECKass pemeTKa, CIUIaBbl, (U3HUUYECKUE
BEJIMYUHBI, €AUHULBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
ComnHie.

buonorus: ¢otocuHTE3, ABIXaHuWe, OWocdepa, OIKOCHCTEMA, MHHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadms: aTtmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IMOPOJBI, TOJIEC3HBIC
HCKOITA€MBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMaHOCTHBIEC pe3yabTaThl OCBOCHHS TTPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHUs
JOCTUTAIOTCA B XO0J¢ OOyYeHHS XWMHH B EIMHCTBE y4eOHOW W BOCIHUTATEIHHOMN
NEATENIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNCKUMU COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMH B OOILECTBE NpaBUJIaMU H
HOpMaMHU TOBEICHUS U CIIOCOOCTBYIOT MPOIECCAM CaMOMO3HAHHUSI, CaMOPAa3BUTHUS U
COIMAIN3ALNKU 00YyYarOIINXCS.



JInuHOCTHBIE pe3yabTaThI OTPaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U pacIIupeHUe
OTbITa JIEATEIILBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHY€CKOT0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
HAy4YHOMY HacCJEAuI0, TOHUMAaHUsS 3HAYCHUS XUMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI0 00I1IecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOU uHMOpManmeit o
MEePEIOBbIX JIOCTHXKEHUSIX U OTKPBITUSAX MHPOBOM M OTEUECTBEHHONW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 0OIIECTBRA;

2) rPaskIaHCKOT0 BOCIIUTAHUS:

PECTaBICHUS O COIMATIbHBIX HOPMax U MpaBUIaX MEXJIMYHOCTHBIX OTHOIIECHUN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM,
y4eOHO-UCCIEI0BATENLCKOM, TBOPUECKON U JPYTUX BUJAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESITENBHOCTH  TPH  BBIMOJHEHHH  y4eOHBIX,
MO3HABATEILHBIX 3a/1a4, BBINIOJHEHUU XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHMMAHUIO W B3aMMOTIOMOIIU B MPOIECCE
ATOW yueOHOW JeATEeIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE TOBEJICHHE W TOCTYIKU
CBOUX TOBapHIIEH ¢ MO3UIMH HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHMS
MOCIIEJICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIeCTBE U XUMHUYECKON peakinu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W COCTABJISIONINE OCHOBY
JUIsl TIOHUMAaHMsI CYIIHOCTH Hay4YHOW KapTHUHBI MUpA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3SIX UEJIOBEKa C MIPUPOTHON CPeoif, O
POJIM XMMHUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NO3HABaTEIbHBIE MOTHUBBI, HANpaBICHHBIE HA TMOJIYYEHHUE HOBBIX 3HAHUN IO
XUMHUH, HEOOXOJMMBIC Il OOBSCHEHHS HAOII0JaeMbIX TMPOIECCOB U SIBJICHUH,
MO3HABATEIbHOM, NH(POPMAITMOHHON M YUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIC€ HABBIKOB
CaMOCTOSATENFHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHON IJUTEpaTypoil,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpPEC K OOY4YeHWI0O H TIO3HAHUIO, J0OO03HATEIHLHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K CaMO0Opa30BaHMIO, IPOSKTHONW U MCCIIEOBATEIBCKON NEATETbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBJICHHOCTH U YPOBHS 00yUYEHUS B JajdbHEHIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTAHOBKH Ha 37J0pOBbIi 00pa3 JKU3HU, OCO3ZHAHUE MOCIEACTBUI U HENPUATHE BPEIHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJii, HApKOTUKOB, KYypeHHs), HEOOXOIUMOCTHU
coOJI0ICHUST TIpaBUJl OE30MAaCHOCTH MPU OOpalIeHUH C XMMUYECKHUMU BEIlECTBAaMU B
OBITY U peajbHOU KU3HH;



5) Tpy/10BOTr0 BOCIIUTAHUSI:

HMHTEpEC K MPaKTUUYECKOMY H3yUYeHHIO mpodeccuid W TpyJa pas3IMdyHOIO Poa,
YBaXEHHUE K TPYAY U pe3yibTaTaM TPYAOBOU JEATEIBLHOCTH, B TOM YKCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMUMHUHU, OCO3HAHHBIM BBHIOOP WHIMBHUIYaTbHOU
TPAaCKTOPUU TMPOAOJKEHUS OOpa3oBaHUA C YY4ETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodeCCUOHANILHON JEATETLHOCTH M Pa3BUTHUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPeE;

6) 7K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKH I11eJI€CO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHMMAaHUE IEHHOCTHU 3J0POBOro0 M 0O€30MacHOro
oOpaza J>KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (u3NUecKoMy U
NCUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTHU COOJIOJEHUS MpaBuil 0€30MacCHOIO
MOBEJICHUS TIPU pabOTe C BEIIECCTBAMH, & TAK)KE B CUTYyAIUAX, YTPOKAIOIIUX 30POBBIO
Y JKU3HU JIIOOCH;

CIIOCOOHOCTU TPUMEHATHh 3HAHUS, IOJy4aeMble TPH HW3YUYCHHH XUMHUU, IS
peleHus 3ajad, CBS3aHHBIX C OKPYXAIoIIeH NPUPOJHOU CPEaOM, JJIsI TOBBIIICHUS
YPOBHSI 9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa dKOJIOTHYSCKHUX
npoOsieM H MyTell HX pEHIeHHs] MOCPEJICTBOM METOJ0B XHMHH, 3KOJOTHYECKOIO
MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM, KOMMYHHUKATUBHON U
COLIMAJILHOM TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeAMETHBIX pPE3yJbTaTOB  BBIACIAIOT 3HAYUMBIC TS
dbopMUpOBaHUST MHUPOBO33PEHHs OOIEHAYYHBbIE TOHATHUS (3aKOH, TEOpHSs, MPUHIIHUIIL,
rurnoresa, pakr, cucTemMa, MpoIecc, IKCIEPUMEHT U IPYTOE. ), KOTOPHIE UCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUW M3 ITHUX
npeaIMeToB (popMUPOBATH MPENCTABICHHWE O IEJTOCTHOM HAy4YHOW KapTWHE MHpa, U
VHUBEpCAIbHBIE  y4eOHbIE  JeWCcTBUS  (mO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC,
PETYISITUBHBIE),  KOTOpble  oOecrneyumBalOT  (QopMUpPOBaHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO yUeOHOU NesITEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOCHUU 3HAHUMA:
pPacCKpBIBaTh CMBICT XUMHUYECKUX TIOHATHH (BBIACISTh WX XapakTEepHbIC TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTMMH TOHSTUSMHU), HUCIOJIB30BAaTh TMOHSATUS IS
OOBSICHEHUS OTIEIBHBIX (PAKTOB W SIBICHWN, BHIOMPATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(UKAIMU XUMHUYECKUX BEMIECTB W XHUMHYECKUX pEaKIHii, YCTaHABIWBATH
MPUYUHHO-CJICICTBEHHBIE CBSI3UM MEXAY OOBEKTaMU H3YyUYEHUS, CTPOUTH JOTMYECKUE



paccyxaeHusi (MHAYKTUBHbIC, JCAYKTUBHbIC, MO aHAJOTHUM), JeJIaTb BBIBOJLI H
3aKJTIOYCHUS;

YyMEHUE TMPUMEHSATH B TPOILlECCE TO3HAHUS TOHATUS (TMPEIAMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HUCIOJb3YEMbIE B XHUMUU,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIC MPEACTaBICHUS —
XUMUYECKU 3HaK (CHMBOJ dJIEMEHTa), XuMHUYeckas QopMmyna U ypaBHEHUE
XUMUYECKOU peakIuu — MPU PEIIeHUU yueOHO-TI03HABATEIbHBIX 3a71a4, C YYETOM 3TUX
MOJICIBHBIX TPEACTABICHUN BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U XUMHUYECKHX PEAKIIMi, BBISBISATH
o0Iue 3aKOHOMEPHOCTH, TPUYMHHO-CJICJACTBEHHbIE CBSI3M U TPOTUBOpPEUUS B
U3y4aeMbIX Mpolieccax U SBICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

yMEHHE HCIO0JIb30BaTh IIOCTABJICHHBIE BOMPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHMS, 4 TaKK€ B Ka4eCTBE OCHOBBI JJi1 (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHue OmnbiTa MO IUJIAHWPOBAHHMIO, OpraHU3allMd U  IPOBEJICHUIO
YUYEHUYECKUX  OKCIEpPUMEHTOB, YMEHHE HaOmomaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynbTaT, (GOpMYIHpPOBaTH O0O0OLIEHUS U
BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO OINbITA, MCCIEIOBAHUS, COCTABISITH OTYET O
poJielaHHON pabdoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, AaHAIU3UPOBATH M  HUHTEPIPETUPOBATH UHGOPMAIUIO
pa3TUYHBIX BUAOB M (OPM IMPEACTABICHUS, TMOIYYaeMyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIOMyJIIpHAs JUTEpaTypa XUMHYECKOTO COJEp’KaHUS, CIPaBOYHBIE MOCOOuUs,
pecypcbl MIHTEpHETa), KPUTHUYECKHU OLIEHUWBATH MPOTUBOPEUYHBYIO U HEIOCTOBEPHYIO
uH(}OpMaIHIo;

yMEHHE MPUMEHATHh pPAa3JIUYHbIE METOJbl W 3alpoChl MPU TOHCKE H OTOOpE
nH(OPMAITUN U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX JJISI BBHITIOJIHEHUS YYEOHBIX
M TIO3HABATEIbHBIX 3a/ad OMPENEIEHHOTO THIA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIb30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJAJCHUE
KyJbTYypO  aKTHMBHOTO  MCIIOJIb30BAaHUSI  PA3MYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOSITEJILHO BHIOWPATh ONTUMANBHYIO (GOpMY TMpEACTaBICHHUS WHOOpPMAIUU H
WJUTIOCTPUPOBATH PEIlIaeMble 3a/a4d HECJIOKHBIMH CXEMaMH, JUarpaMMaMu, APYruMu
dbopmamu rpaduKu U UX KOMOMHAIIHSIMU;

YMEHHUE  UCIOJb30BaTh M  aHaIM3UpOBaTh B  Mpolecce ydyeOHOM U
MCCJIEIOBATEILCKON JIEITEHOCTH HWH(OpPMAIMI0O O BIUSHUUA TPOMBIIIJICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH NPUPOJTHON CPEBI.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJ]aBaTh BOMpPOCHI (B XOje Auanora u (WiM) AUCKYCCUU) MO CYIIECTBY
o0cyxJ1aeMOi TeMbI, (POPMYIUPOBATH CBOM NPEIJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHUS NMPEACTABIATh NOJYYEHHbIE PE3yIbTaThl IO3HABATEIBHOMN AESITEIBHOCTH B
YCTHBIX M MHCBMEHHBIX TEKCTax; JeNaTb MPE3EHTAlUI0 PpPEe3yJbTaTOB BBIOJHEHUS
XUMHUYECKOT0 HJKCIepUuMeHTa (J1abopaTOpPHOrO OIbITa, JabopaTOpHOW pabOThl IO
HCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMHM B  COBMECTHOMU
MO3HABATEIbHON M MCCIIEIOBATENbCKON NIESITEIbHOCTH NPHU PEUICHUU BO3HUKAIOUIUX
npo0OJieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIAaCOBaHUS MO3ULIUN (00CyXIeHuUs,
OOMEH MHEHMSIMH, «MO3TOBBI€ IITYPMbI», KOOpPJMHALIUS COBMECTHBIX JIEHCTBHIA,
OTpeJieieHre KPUTEPUEB 0 OLIEHKE KaYeCTBA BBITIOJHEHHON pabOThl U APYTHE).

PerynsiTuBHBbIe YHHBepcaJIbHbIe YUeOHbIe IeficTBUS:

YMEHHE CaMOCTOSITENIbBHO OMNpEAENsITh LENu JESITebHOCTH, IJIaHUPOBATD,
OCYIIECTBIISIT, KOHTPOJUPOBATH W TNPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NS TENbHOCTh, BBHIOMPATh Hambosee 3G EKTUBHBIE CHOCOOBI pelIeHUsT Y4eOHBIX |
MO3HABAaTEIBHBIX  3aJa4, CaMOCTOATENBbHO COCTaBISATh WJIH  KOPPEKTUPOBATH
NPEIJIOKEHHBIN alrOpUTM ACHCTBUI MPHU BHINOJHEHUU 3aJaHUN C YYETOM TMOTY4YEHUS
HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M pEaKIUSAX, OILEHUBATH
COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOHN II€JIM, YMEHHUE HCIIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, PEIJIaraéMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yinbTaTOB MO OCBOEHHIO 00S3aTEILHOTO COJEPIKaHMS,
YCTaHOBJICHHOTO JTaHHOW (enepanbHON padoueil mporpaMMoM, BBIJICISIOT: OCBOSHHBIE
oOy4JaromMUMHCS Hay4YHbIE 3HAHUS, YMEHHSI M CIIOCOOBI ACHCTBUH, cielu(puuecKue s
NpEeIMETHON 00acTu «XUMHS», BUIBI ACSITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMS,
€ro MHTepHpeTalnuu, NpeoOpPa30BaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX
CUTYyalUsX.

K xonHmy oOyuenus B 8 kjiacce npeiMeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUMN:
pacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHSATHH: aTOM, MOJIEKYJA, XUMHUYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECh (OAHOPOJHAS U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAS AaTOMHAs W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MacCOBasl JOJS XMMUYECKOr0O JIeMEHTa
B COCIUMHEHWUH, MOJSIpPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHME, COJb,
AIIEKTPOOTPULIATEIHLHOCTh, CTENIEHb OKUCICHUS, XUMHUECKas PeaKiys, Kiaccupukanus
peakluii: peakMi COCAUHEHUS, PEAKLUU Pa3JI0KEHMsI, PEAKIIMK 3aMELICHUs], PEaKI[UU
00MEHa, 7K30- U SHJOTEPMHUUYECKHE PEAKLIMH, TEIUIOBOK 3P(EKT peakuuu, 1Ipo aToma,
AJNIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOuTalb, PAJAUYC aToMa, XUMHUYECKas CBS3b,



IOJISIPHAs W HEMOJSApHAs KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLEHTHAs: KOHLIEHTpaLusl) B pacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHM W TMPUMEHATH 3TH
MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPALCHUM;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIi COCTaBJI€HUS (OpMysl BEUIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

ONpeeNsTh BaJCHTHOCTb ATOMOB 3JEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHMSI 3JEMEHTOB B OWHApHBIX COEIMHEHUSX, INPUHAJICKHOCTh BEIIECTB K
ONMpe/IeIEHHOMY KJIacCy COEQUMHEHUM 1o ¢opMynaM, BUJ XUMUYECKOM CBS3H
(KOBaJICHTHAsI 1 MIOHHAsA) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpbiBaTh cMbIci [lepuognueckoro 3akona JI. M. MengeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJJIEMEHTOB OT HX
nosioxkeHns B llepuonnueckoil cucrteMe, 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

ONMKCHIBATh W XapakTepus3oBaTh TabnuuHyto ¢opmy [lepuonnueckoid CUCTEMBI
XUMHYECKUX JJIEMEHTOB: pa3finyaTh IMOHATHUS «rJaBHas mnoArpynma (A-rpymnma)» u
«mobounas mnoarpynna (b-rpynma)», Mansie u OonibllIME€ TEPUOAbl, COOTHOCUTH
o003HaueHus, KOTopbie UMeroTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
sanemeHnToB J[. M. MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOllee 4YHUCIO DBJIEKTPOHOB U
pacrpeneneHue ux Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIeCTBA, XUMUYECKUE
peakuuu (IO YKCIAY M COCTaBY YYaCTBYIOIIMX B PEAKUMU BEIIECTB, MO TEIUIOBOMY
dbdekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  TOATBEp)KIas  ONWCAHWE MpUMEpaMU  MOJEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT MX Ka4e€CTBEHHOI'O COCTAaBa,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX ITPEBPAIIECHNAN B Pa3JINYHBIX YCIOBUSIX;
BBIYUCIIATH OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JI0JII0 XUMUYECKOTO 3JIEMEHTa Mo (popMysie COeAMHEHUs, MAaCCOBYIO JOJIIO BEIECTBA B
pacTBOpE, IPOBOAUTH PACUETHI I10 YPABHEHHUIO XUMUYECKOU PEAKIIUY;

MIPUMEHATh OCHOBHBIC OIEPALIMM MBICIUTEIBHON AEATEIBHOCTH — AHAJIN3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEeMATH3AIUI0, KIACCU(DUKAIUIO, BBISBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBSI3€d — JUISl U3YYCHHS CBOWCTB BEIIECTB U XMMHYECKUX PEAKLIHH,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOJIIOICHNE, U3MEPEHUE, MOJECINPOBAHUE,
AKCHEPUMEHT (peasIbHbIA U MBICIICHHBIN);

cleloBaTh TMpaBWIaM T[OJb30BAaHUS XUMHUYECKOM TMOCyAol U  J1abopaTOPHBIM
o0Opy/lIoBaHMEM, a TaKKe IpaBUiiaM OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C



WHCTPYKIMSIMU IO BBIMOJHEHUIO Ja00PaTOPHBIX XUMHUECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BEHIECTB (BOAOpOJAa M KHUCIOPOA), NPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOU J0OJEW PACTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U TPOBOJIUTh XUMHUUYECKUE HKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB HIEIOUYEH U
KHCJIOT C TIOMOIIIBI0 MHANKATOPOB (JIakMyC, (heHon(TalenH, METHIIOPAHXK U APYTHUE).

K xoniy obyueHust B 9 kJjiacce mnpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMUXCS YMEHUM:
PacCKpbhIBaTh CMBIC]I OCHOBHBIX XUMHYECKHUX MOHATUM: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJia, UOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCIICHUsS, XMUMHUYECKasl peakius, XUMUUYecKas
CBSI3b, TEIJIOBOM A((PeKT peakiuu, MOJIb, MOJSPHBIM O0BEM, PACTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJUTUYECKAs JUCCOIMALIUSI, pEeaKIMd HWOHHOTO OOMEHa,
KaTauu3aTop, XUMHYECKOE paBHOBECHE, OOpaTuUMble U HEOOpaTUMBbIE peaKIuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIIHH, OKHUCJTUTEND, BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAaHOBJICHHE, aJIOTpOmnus, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJeHTHAsl, WOHHAS, METaUIMYecKas), KpUCTAJUIMYecKass pemérka, KOppO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW PpEaKIUH, TPEACIIbHO JIOIMYyCTUMAs
koHueHTpauus [IJIK BemecTna;
WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSATUNA M MNPUMEHSATH 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJIs COCTaBieHUs (OpMYJT BEIIeCTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOTO COCTaBa, MNPHHAMJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIaCcCy COENMHEHMM 1O (opmynaM, BUJ XUMUYECKON CBsi3M (KOBaJeHTHAs, MOHHA,
METaJUIM4ecKas) B HEOPraHWYECKUX COCIMHEHUSX, 3apsA] HOHA N0 XHWMHYECKOU
dbopMyIe, xapakTep Cpelnbl B BOJHBIX pacTBOpax HEOPTaHMYECKUX COCTUHEHUMU, THUII
KPUCTAJIMYECKOW PEIETKN KOHKPETHOTO BEIECTBA;
packpbiBaTh cmbich [lepunoanueckoro 3akona . M. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHHEe: ONMUCHIBATh M XapaKTepu3oBaTh TadanMuHyto Gopmy Ilepuoamdeckoit
CUCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3inyaTh MOHITUS «rjaBHas noarpynna (A-
rpynna)» u «mnobouynas mnoxarpynna (b-rpymma)», mample W OoybliMe TIEPUODI,
COOTHOCUTH OOO3HAYEHMS, KOTOpPbIE HMEIOTCA B MEPUOAMYECKOM Taliuue, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsia siApa, 00Ilee YUCIO IJIEKTPOHOB U PACIPEEICHUE UX M0 JEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB OJJIIEMEHTOB H UX
COEMHEHUI B IIPe/iesiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;



KJIACCU(UIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUUYECKUE
peakuuu (IO YMCIAY M COCTaBY Y4YaCTBYIOIIMX B PEAKLUMU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, M0 U3MEHEHHUIO CTETIEHEN OKUCICHHUS] XMMUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATh) OOIIME M CHeUUPUUECKHE XHMHUYECKHE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPKAAsl OMUCAHUE NMPUMEPAMH MOJIEKYJIAPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

COCTABJIATh YPABHEHUS JJIEKTPOJUTAYECKON ITUCCOLMALMKN KUCIOT, LIEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIEHHbIE YPAaBHEHMs pEaklUii MOHHOrO OOMEHa, YpaBHEHUS pEeaKIuil,
NOATBEPKAAIOUIMX CYLHIECTBOBAHME T'€HETUYECKOW CBSI3M MEXAY BELIECTBAMU
Pa3JINYHBIX KIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLIHMI MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PeaKIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (opMyJie COeIMHEHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe, IPOBOJIUTH PACUETHI IO YPABHEHNUIO XUMUYECKON PEAKIINY;

coONI0aTh MpaBWiia TOJIb30BAHUS XUMHUYECKOM TMOCynod U J1abopaTOpHBIM
o0opyZOBaHMEM, a TaKXKe NpaBWiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKIMSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB I10 MOJIYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

IIPOBOAUTH PEAKIMU, MOATBEPKIAAONIME KAUYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM IMYyTEM XJIOpPUA-, OpOMHI-, HOAMA-, KapOoHaT-, ¢ocdar-,
CWIMKAT-, Cylb(aT-, TUIPOKCHA-UOHBI, KATHOHbBI aMMOHHS ¥ HOHBI HM3YYEHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;
IPUMEHATh OCHOBHBIEC ONEPAllMM MBICIUTEIBHOW NESITEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHCTEeMAaTH3aIMIO, BBIABICHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3CH — JUI1 M3Y4YEHUs CBOWCTB BEUIECTB U XUMHUYECKMX DPEaKIUH, €CTECTBEHHO-
Hay4yHbI€ METO/IbI TO3HAHUS — HAOII0ICHNE, U3MEPEHHE, MOIETUPOBAHUE, SKCTIEPUMEHT
(peasibHBI U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC

KoaudecTBo 9acoB

Ne Kontpoan | Ilpakruuec | IJJeKTpoHHbIE (HUdpPOBHIE)
HaumeHoBaHue pa3/iejioB U TeM NPOrPaMMBbl
n/n Bcero HBIE Kue 06pa30BaTeJII)HbIe PeCYypChI
padoTsbI padoThI
Pa3nea 1. [lepBoHauyaibHble XUMHYECKHE MOHATHSA
X — o
11 VMM 7 BOKHAT 00JACTh CCTCCTBOSHAMI 1 5 0 2 Bu6miorexa [JOK https://m.edsoo.ru/7f41837¢
MPAKTUIECKON JCSITEILHOCTH YeIIOBEKA
1.2 BemecTBa 1 XuMudeckue peakuuu 15 1 0 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Paspen 2. Baxuneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 6 0 0 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
2.2 Bonopona.IlonsTie o KMUCIOTaX U COMAX 8 0 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTre 06 ocHOBaHUSAX 5 1 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTMHEHUIN 11 1 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. llepuoguyeckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMenToB /I. U. MenaesneeBa. CtpoeHue aToMoB. XUMHUYeCKAast

cBs13b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKINu
[Tepuoauueckuii 3akoH u Ileproauueckas
3.1 cucTeMa XuMu4yeckux sneMmenToB /. U. 7 0 0 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHHE aToMa
X .0 -
3.2 HIMHTACCRAT CBASE. LKHCITHTEIRHO 8 1 0 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIbHBIC PEAKITUU
Hroro no pazgeny 15 bubmmoreka L{OK https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 0 0 bubmmoreka L{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KUIIACC

Ne HaumeHnoBaHue pa3/ejioB U TeM MPOrPaMMBbI KosauuecTBo yacoB DJieKTpOHHbBbIE (U] POBbHIE)
n/n Beer | Kontpoas | IlpakTn o0pa3oBaTte/ibHbIE PeCypChl
0 HbIE yecKHne
padoThI padoThI
Pa3nes 1. BemecTBo U XMH4yecKkue peakuun
11 [ToBTOpEHue U yriydiieHne 3HaHU OCHOBHBIX Pa3/IeloB 5) 1 0 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKUX peakluil 4 0 0 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
1.3 DneKTpoauTHYECKas quccoluanus. XUMUUECKue 8 1 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
pEaKIuu B pacTBOPax
Hroro no pasgeny 17
Paznea 2. Hemera/uibl 4 MX COeIMHEHU S
2.1 OO01as XxapakTepUCTUKa XUMHUYECKUX d1eMeHTOB VIIA- 4 0 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
rpynmsl. ['amoreHst
2.2 OO01as XxapakTepUCTUKAa XUMUYECKHUX 3J1eMeHTOB VIA- 6 0 0 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
rpynnbl. Cepa u €€ COeTMHEHUs
2.3 OO6mrast XxapakTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 7 0 1 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
rpynmbl. A30T, pochop U UX coequHEHHS
2.4 OO6mrast XxapaKTepUCTUKAa XUMHUUECKHX 1eMeHTOB IV A- 8 1 2 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
rpynnsl. YTiaepoa U KPEMHHUM U UX COeTMHEHUS
Hroro mo pazgeny 25
Paznen 3. Mera/liibl M X COeNHEHUS
3.1 OO01me CBOMCTBA METAIIOB 4 0 0 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
3.2 BaxkHelIne MeTaJUIBI U UX COSTUHEHHUS 16 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pa3nes 4. Xumus 1 OKpyKawuas cpeaa
4.1 ‘ BemiectBa n MmaTepuabl B )KM3HU YEJIOBEKa 3 0 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 3
PesepBHOE Bpems 3 0 0 bub6nuoreka I[OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus, 8 knace/ 'abpuensia O.C., Octpoymos WU.T'., Ciagkos C.A.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

2. Xumus. 9 knace. I'.E.Pymsutuc, @.I'.®enpaman, Mocksa, [Ipocsemenne, 2019
3. tabmuner: [lepuomudeckasi cucreMa XUMHYECKUX neMeHToB [1. 1.
MeneneeBa, Ta0IHIA PACTBOPUMOCTH, IIEKTPOXUMHUICCKUN DS HATPSDKCHUS
METaJIOB

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHD. -
Peanuzanus-tpedoannii-OI'OC-ocHOBHOTr0-00111€T0-00pa30BaHusl. -

Mertoaudeckoe-nocooue-mms-yautens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.vaklass.ru



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/




