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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XWUMUM Ha YPOBHE OCHOBHOTO 00ImIero o0pa3oBaHwMs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylbTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHMsl, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (heepaibHON paboyueil mporpaMMbl BOCTIUTAHUS
M ¢ Yy4y€TOM KOHIICNIMH TpenojaBaHusi y4yeOHOro mpenMera «XuMHUS» B
oOpasoBaTenbHBIX opraHuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum 1a€T TPEACTABICHUE O IEAX, OOIMIeld CTpaTeruu
OoOy4eHMs, BOCTHTAHHS U PAa3BUTHS OOYYAIOIIMXCA CPEACTBAMHU Y4EOHOTO
npenmMera, YCTaHABJINBAET 00s13aTENbHOE peIMETHOE coziepKaHue,
MpenycMaTpUBaET pAaCIpEeieHHe €ro Mo KjaccaM M CTPYKTYpUpOBaHHE IO
paszenaM M TeMaM MpPOrpaMMbl O XUMHUH, OMNpENeNsieT KOJIMYEeCTBEHHbIE U
KaueCTBCHHBIE XapaKTEePUCTUKU cozepxKaHusl, PEKOMEHTYEMYIO
MOCJICIOBATEIPHOCTh ~ M3Y4YEHUS XUMHHM C  Y4ETOM  MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO MpoOIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAeisieT BO3MOXKHOCTH IpeaMera s
peasim3anuu TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTelbHOMN
IporpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUM K
pe3ynbTaTam 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEIBLHON JEATEILHOCTH OOYYaromerocss I0 OCBOCHHIO
y4eOHOTr o coziepKaHusl.

3HaHWE XWUMHH CIY)KUT OCHOBOW uisi (OpPMHPOBAHUS MHPOBO33PEHUS
O00y4JaromIerocsi, ero MpeACTaBICHUNH O MaTEePHATLHOM €IWHCTBE MHPA, BAXKHYIO
ponb urpaioT GopMUPYEMbIe XUMHEH MPENCTABICHHUS O B3aUMOMPEBPAIICHUIX
SHEPTrUr M 00 SBOJIIOIMU BEUIECTB B MPUPOJIC, O MYTIX PEIICHUS TJIOO0ATbHBIX
Mpo0JieM YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOMH,
MTUIICBON M SKOJIOTHYECKON O€30IaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealn3alid  BO3MOXKHOCTEW IS CaMOpa3BUTUSL U
(dbopMHUpOBaHUS KYJIbTYPHI TUYHOCTH, €€ 00Iel U (YHKIIMOHATHFHOW TPAMOTHOCTH;
BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOy4JarIMnXcs, HABBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOU  JeATEeIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIEN0BATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MMOBCEAHEBHOMN JKM3HU, TaK U B MPO(ECCHOHATLHOW NEeATeIbHOCTH; 3HAKOMHUT CO
cnenupUKOl HAYyIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJISAIA HA
CIMHCTBO TIPUPOABI M YEIIOBEKA, SBIISICTCS OTBETCTBEHHBIM OTaloM B
dhopMHupOBaHUU €CTECTBEHHO--HAYIHOU IPaMOTHOCTH 00 yJaroImxcs;



croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TpPUPOAE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B HKOJOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHble HampaBiieHHs B OOYYEHHMM XUMHUU OOECIEUMBAOTCSA CIELHPUKON
colepKaHusl ~ y4eOHOro  mpeAaMeTa, KOTOpBIM  SBJIsETCS  MeJaroruuyecku
a/IalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUU Ha ONPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUA XHMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTACNbHBIX 3HAYUMBIX MOHATHH
OPTraHUYECKON XUMUH.

CrtpykTypa copepxaHHs IpOrpaMMbl 10 XMMHHM COpPMHpPOBaHA HAa OCHOBE
CUCTEMHOTO monaxoja kK e€¢ usyueHuto. CopepkaHue CKIIaIbIBA€TCS M3 CHCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI O XMMHUYECKOM
peakuuu. OO0e HTH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATENBHOIO PAa3BUTHSl 3HAHUN HA OCHOBE TEOPETUYECKHUX IMPEACTABICHHM
Pa3HOI0 YPOBHSA:

- ATOMHO--MOJICKYJISIPHOI'O YYCHH KaK OCHOBBI BCECTO CCTCCTBO3HAHMA

- [lepuognueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHHA O CTPOCHHH aTOMa U XUMHUYECKOM CBiA3HU,

- NpeACTaBICHU 00 BIEKTPOIUTUYECKONW JTUCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckre 3HaHHMS PACCMATPHUBAIOTCS HAa OCHOBE HOMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEAOBATENHLHO OT OJHOTO
YPOBHSI K IPYTOMY, BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMUCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO NPUMEHEHUS U MOJYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl TIO XUMHH  CIOCOOCTBYET  (HDOPMHPOBAHUIO
MPEJCTABIICHUS O XUMAUYECKOW COCTABJISIFOIIEN HAYYHOU KaPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOJbI, HEHHOCTHOIO OTHOLIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUS B Hayke. M3ydyeHHe XUMUU NPOUCXOAUT C NPUBJICYECHUEM 3HAHUU W3
paHee M3YyUYEHHBIX Y4E€OHBIX MpeameToB: «Okpyxawomui mupy», «buonorus. 5—7
KJiacch» U «Pu3unkKa. 7 Kiaccy.

[Ipy wu3ydeHMH XUMUU TPOUCXOIUT (OPMHPOBAHHWE 3HAHWA OCHOB
XUMHYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'0 €CT€CTBO3HAHMS, MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKA U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a1a4ya



y4eOHOT0 MPEAMETa COCTOUT B (POPMUPOBAHMM CHCTEMBI XUMHUYCCKHUX 3HAHHH —
BaXHEHUITUX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETHYCCKUX MOJIOKCHHIMA, JOCTYITHBIX
000OIICHUI MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAyKH, B TMPHOOIICHUH K
HAy4YHBIM METOJIaM IMO3HAHUS MPH M3YYCHHUH BEIIECTB M XUMHUUYCCKHX PEaKIHil, B
(GhOpMUPOBAHNY U PA3BUTHHU TIO3HABATEIbHBIX YMEHUH M X TPUMEHCHUH B y4eOHO-
MO3HABATEIILHON M y4eOHO-UCCIICIOBATEILCKOM JACSITEILHOCTH, OCBOCHUN TPABHII
0e30macHOro OOpaIeHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy u3ydeHUH XUMHH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)KHOE
3HAYCHHE MPUOOPEITN TaKUE IIEITH, KaK:

- dbopMupoBaHWE HHTEIUIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSTCILHOMY IPHUHSATHIO DPEIICHUH,
CITIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

- HAIIPaBJICHHOCTh OOYyYEeHUSI Ha CHUCTEMaTHYECKOe MPUOOIICHUE
o0ydJaromuxcss K CaMOCTOSATEIIbHOW ITO3HABATEIbLHON JESITEIHbHOCTH, HAYYHBIM
MeToAaM IT03HaHUsA, (POPMUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

- oOecrieyeHue YCIIOBHIA, CIIOCOOCTBYIOLIUX PUOOPETEHUIO
00yYaroImyMHUCs OIbITa PA3HOOOPA3HOH AeATENbHOCTH, IO3HAHMS U CAMOIIO3HAHMS,
KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), MMEIOIIUX YHHUBEPCAIbHOE
3HAYEHHE JIsl pa3JIMUHbIX BUJOB J1€ATEIbHOCTH;

- dbopmupoBanue oOmeld (PYHKIIMOHAIBHON W €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSCHATHP W OICHUBATH SBJICHUS
OKPY’KAIOLIEr0 MUpa, UCIHOJIb3Yys 3HAHUA M OIbIT, MOJIYYECHHbIE MPHU H3YYCHUU
XUMUH, TPUMEHATH UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYAOBOU
NEeATENbHOCTH;

- dbopMupoBaHUEe Yy OOYyYalOIIUXCS TYMaHUCTUYECKUX OTHOLICHUH,
NOHMMAaHUSl UEHHOCTH XHUMHUYECKHMX 3HAHUM JJis BBIPAOOTKH 3KOJIOTMUYECKH
LEeIecO00pa3HOro IMOBEAEHUST B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOLIEH IPUPOTHOM CPEBI;

- pa3BHUTHE MOTHBAIIMH K 0O0YyUEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWIsl U HAMPABICHHOCTH JaTbHEHUIIErO
o0yJeHusl.

OO1ee uncio 4acoB, OTBEAEHHBIX JJIsl U3YYEHHS XUMUHU HA YPOBHE OCHOBHOTO
oburero odpazoBanus, cocrasiser 136 vacoB: B 8 kiacce — 68 yvacoB (2 yaca B
Heqeno), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaya/IbHbIE XUMHUYECKHE MOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU Ye€JIOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemecTtBa. Du3znueckne CBOMCTBA BEMIECTB. ATPETraTHOE COCTOSHUE
BemiecTB. IloHsATHE O MeTOmax MO3HAHMS B XMMHU. UHUCThIE BEIIECTBA U CMECH.
CniocoObI pa3AcIieHUs] CMECEH.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckas ¢hopmyiia. BaaeHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENIbHAS aTOMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi oJisl XUMHUYECKOT0 JIEMEHTA B COCTUHEHUH.

KomnuecTBo BemectBa. Monbs. MossipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€rel mo ¢opmynam
XUMHUYECKUX COCTUHCHHH.

@u3N4YeCKue U XUMUUYECKHE SIBICHUSI. XUMHUUECKas peakiusa U €€ MpU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMMHYECKHe ypaBHeHUs. Kmaccuduxanms
XUMUYECKUX peaKIuii (COeqUHEHMsI, pa3I0KECHHMsI, 3aMEeILICHHS, OOMEHA).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XUMHWYECKOW IIOCYIOH,
mpaBwiIaMu padboThl B jabopaTopuu U IpuéMamu ooOpaieHusi ¢ 1abopaTopHbIM
o0opyloBaHHEM, U3YYeHHEC M ONHcaHue (U3UISCKUX CBOWCTB 00pa3IoB
HEOPTraHUYECKUX BEIIEeCTB, HaOMOeHne (U3NUecKuX (TUIABJICHHE BOCKA, TAsTHHUE
JbJa, pacTUpaHUe caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XUMUYECKUX
(ropeHue cBeud, MpPOKAJIMBAHME MEIHOW IPOBOJIOKH, B3aUMOJICUCTBHE Mena C
KHUCJIOTOM) SIBJICHUM, HAOJII0ICHUE U ONUCAHUE MPU3HAKOB MTPOTEKAHUS XUMHUYECKUX
peakiuii (pa3nokeHue caxapa, B3aUMOJCHUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBaHum, B3aUMOIEUCTBHUE
xeneza ¢ pactBopoM conu Mmenu (II), mzydenune cocoOoB pa3ieneHusi cMeceu: ¢
MOMOIIBIO MarHuTa, PUILTPOBaHUE, BhINTAPUBAHKE, TUCTUIUISIMS, XpoMaTorpadus,
MIPOBEICHUE OYUCTKU MOBAPEHHOM COJM, HAOJIOJEHHE U OINKCAHUE PEe3yIbTaTOB
MIPOBEAECHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaCChl, CO3JIaHUE
MojieNiel MOJIEKYJ (IIapOCTEPKHEBDIX).

BaxHeiune npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3gyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — snemMeHT W mpocToe
BellecTBO. Haxoxkzaenue kwuciopoaa B mOpupojae, (PU3MUECKUe U XUMHUUECKHUE



cBoiictBa (peakumu rtopeHusi). Oxcuapl. [lpumenenune kucimopoga. CrocoObl
MOJIYYeHHUs] KHUCIIopoZa B JTabopaTOpMd U MPOMBINUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoe. O30H — alIoTponHas MOAUPUKALINS KUCIOPOIa.

TeroBoil 3((PEeKT XUMHUUECKOW peakIUu, TEPMOXUMHYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakUud. TOIUIMBO: Yrojib W METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTo d(h(PekTa, pa3pylieHrne 030HOBOTO CIIOA.

Bonoponx — aieMmenT u nmpocroe Beniectso. Haxoxnenue Bogopoaa B Ipupoze,
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CTIOCOO0b! momyyeHus. Kuciotsr
U COJIH.

MosnsipHbiii 00BEM ra3oB. Pacu€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOWCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpBL
HacepiieHHbIE M HEHACBIMIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBasi 107151 BEIIECTBa B pacTBOpe. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHMUSI.
Ponp pacTBOpOB B mpupoZE M B KU3HU 4Yel0BeKa. KpyroBopor BOJBI B IPUPO/IE.
3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Kinaccudukanus neopranmueckux coeauHeHud. Oxcuapl. Knaccudukanms
OKCUJIOB:  cosieoOpasyroiniue  (OCHOBHBIE, KHUCIOTHBIE, amM{OTEepHbIE) U
HecosieoOpasyromue. HoMmeHnkmarypa oxcuaoB. DuU3MYECKHE M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonmydenne OKCuaoB.

OcHoBanusi. Knaccudukaruss OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIE
ocHoBanusi. Homenkiarypa ocHoBaHui. PU3UUECKHME U XUMHUYECKHUE CBOWCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHUM.

Kucnotel. Knaccupukauus kucnor. Homenknarypa kucinor. OU3M4ecKue u
XUMHYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tosmyuenue KUCIOT.

Conu. Homenknarypa cosneil. @u3nueckrue U XMMUYECKHUE CBOMCTBA COJICH.
[Tosmyuenue coinen.
I'enernueckas CBsI3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:  KadyeCTBEHHOE OIpPEAENICHUE COAep>KaHUSI
KHCIIOpO/ia B BO3/yXe, MONyYeHUE, CoOOUpaHne, paclio3HaBaHKE U U3yYEHUE CBOWCTB
KHCIIOpO/a, HAOIIOEHNE B3aWMMOJCHCTBUS BEHIECTB C KHUCIOPOJIOM U YCIIOBHS
BO3HUKHOBEHHS W TIPEKpaIleHus] TOpeHus (Mokapa), 03HaKOMJICHHE ¢ 00pasiaMu
OKCHJIOB W OINHCaHWE HMX CBOWCTB, MOJy4eHHE, COOWMpaHHE, DPACIIO3HABAHUE H
W3y4eHHE CBOWCTB Boaopoja (TOpeHue), B3aUMOJACHCTBHE BOJOPO/a C OKCHIOM
Menu (II) (BO3MOXKHO MCTIOIB30BaHUE BUIEOMATEPUAIOB), HAOIIOJIEHHE 00pa3IloB
BEIIECTB KOJIMYECTBOM | MOIIb, HCCIIEI0BaHIE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pPa3JIMYHON PACTBOPUMOCTBHIO, TPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHOM



MacCOBOM J0JIed PACTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOJBI C METaulaMu
(HaTpueM ©  KaimblHeM) (BO3MOXKHO HCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCIIeIOBaHUEe OO0pa3lloB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX  KIACCOB,
HaO0JII0ICHNEe U3MEHEHUS OKPACKM MHAMKATOPOB B pacTBOpax KUCIOT W LIEIOYEH,
U3ydeHHue B3aumoencTeus okcua menu (11) ¢ pactBopom cepHOM KUCHAOTHI, KUCIOT
C METAJUIAMH, PEAKIMM HEWUTpaIu3aluu, IMOJTy4eHUE HEPACTBOPHUMBIX OCHOBAHMM,
BBITECHEHME OJHOI0 METaula JPYTMM W3  pacTBOopa COJIM, PELICHHUE
DKCIIEPUMEHTAIIBHBIX 3aJa4 M0 TeMme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUN .

Ilepuoanueckui 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiementoB JI. U. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBS3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KJIAaCCU(PUKALMKA XMUMHUYECKUX 3ieMeHTOB. llonsTtue o
rpynnax CXOJIHBIX 3JEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMENbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUJPOKCHUJIBL.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa XMMHUYECKHAX 3JIEMEHTOB /.
N.  Menneneea.  KoporkomepuoaHas W JUIMHHONEpHOAHAs  (OPMBI
ITepronnueckoii cuctembl Xumudeckux 3neMeHToB . 1. Menaeneesa. [lepuoasl u
rpymmnsl. OU3NYECKHN CMBICIT MOPSAIKOBOIO HOMEPA, HOMEPOB NEPHOAA U TPYIIIBI
DJIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMoB MepBbiX 20 XMMHYECKHX  DSJEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxkeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIINaM U MEPUOAaM.

3nauenue [lepuoguueckoro 3akoHa u [lepuonnueckoi CHCTEMbBI XUMUYECKUX
AJIEMEHTOB IS pa3BUTUs Hayku W npaktuku. . WM. MenaeneeB — y4€HbIM U
IPaKIaHMH.

Xumuueckass cBsizb. KoBasleHTHast (NOJsIpHAasl M HEMOJISIPHAs)  CBSI3b.
DNeKTPOOTPULATEIIBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBA3b.

CreneHn OKHCJICHUA. OKuCINTEIIbHO--BOCCTAHOBUTEIILHBIC PCAKI M.
Hpoueccm OKHCJICHUS U BOCCTaHOBJICHUSI. OKMCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. W3yYCHHE OOpPA3IOB BEIICCTB METAIOB U
HEMETAJJIOB, B3aMMOJICHCTBHE THJIPOKCHAA IIMHKA C pAacTBOPAMH KHCIOT M



LIEJI0YEH, MPOBEAECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPH OKHUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX PEAKINil (TOpEHUE, PEAKIIMU PA3I0KEHUSI, COSAMHEHUS).

Mexcnpeomemmoie ceasu

Peanu3anusa MeXNpenMETHBIX CBSI3€M MpH HM3YYEHUUM XHUMUU B & Kiacce
OCYUIECTBIISIETCS 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAyUHbIX
MOHATUM, TaK U TOHATHUH, ABJISIONIUXCA CUCTEMHBIMU MJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mire ecTecTBEHHO--HAYYHbIEC OHATHUS: HAy4YHbIH (DAKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCUPUKalUsi, TMEepUOAUYHOCTh, HAOIIOJEHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIENIb, SIBICHUE.

®u3uka: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEIO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBAa, Tra3, (QU3WYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, CONHILE.

buonorus: ¢orocunTes, Abixanue, buocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJTACC BemecTBO M XMMHUYeECKasi peaKkuusi

[Tepnonnueckuit 3akoH. [lepuonnueckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWMCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaJHs, KaJbLUA U UX COCTUHEHUN
B COOTBETCTBMM C TMOJOXEHUEM OJJeMEHTOB B llepuonnueckoil cucreme Hu
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XMUMHUYECKOW CBSI3U. THIBI KPUCTALTMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUINA KPUCTALNINYECKOW PEIIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BeHIeCTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSUIMXCS K PA3JIMYHBIM KJjaccaM HEOPraHUYECKUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuys XuMruaecKux peakifii o pa3IudHbIM MIPU3HAKAM (IO YUCITY
M COCTaBy YyYacTBYIOIIUX B PEaKIMH BEIIECTB, MO TeEIJIOBOMY d(]dekrty, Mo
M3MEHEHHUIO CTENEHEH OKHCICHUS XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHUIO KaTalu3aTropa). DK30- U HHIOTEPMUUYECKUE PEAKIIHH, TEPMOXHUMHUUECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctn xumuuecko peakuuu. llonarune o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusX. [[oHATHEe 0 TOMOIreHHBIX U T'€TEPOrE€HHBIX
peakuusx. [lonarue o karanuse. [lonsitne o xumuyeckoM paBHOBecuU. DaKTOPHI,



BJIMAIONIMC Ha CKOPOCTH XUMHYECKOM pC€akKiu M IIOJOXKCHHUC XHMHYCCKOI'O
PaBHOBCCHA.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM,  DJEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHON ~ PEaKIIHH. CocraBiieHne  ypaBHEHUU
OKHCITMTEIIbHO--BOCCTAHOBUTEILHBIX ~ PEAKIMA C  HCIONB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUIECKON TUCCOLMALMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonbl, aHnoHbl. MeXaHu3M JIHUCCOIMALIMM BEIIECTB C PA3JUYHBIMU BHIAMU
xumuyeckon csizu. CreneHs gucconuanuu. CUIbHbIE U C1a0bIe SJIEKTPOTUTHI.

Peakiun nonHorO OOMeHa. Y ClIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpalll€HHbIE HWOHHBbIE YypaBHEHUs peakuuid. CBOHCTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUI 00 3JIEKTPOIUTUYECKON JUCCOIMALIIH.
KauecTBeHHbIE peakiiiu Ha MOHBL. [[OHITHE O THIPOIU3E CONIEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHHE C MOJEISIMU KPUCTALITUYECKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpaduTa u anMasa),
CJIOKHBIX BEILECTB (XJIOpUJA HATPHUsI), UCCIEAOBAHUE 3aBHUCUMOCTH CKOPOCTH
XUMHYECKON pEeakIMu OT BO3IACHCTBUA pPa3IUYHbIX (PAKTOPOB, HCCIEIOBAHHE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, IpoOIEcca JIUCCOLMALMU  KHUCIIOT,
niesouel u cosieil (BO3MOXXKHO HCIOJb30BaHUE BUAECO MaTEpUaoB), MPOBEICHHUE
OIBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKU TMPOTEKAHUS PEaKIUid HOHHOro oOMEHa
(oOpazoBaHue ocajka, BbIJCICHHWE Tra3za, oOOpa3oBaHHWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
(ropeHue, peaklMH pas3iokKEHUs, COCIUHEHHsI), PAClIO3HABAHHE HEOPTaHHMYECKUX
BEUIECTB C IIOMOUIBIO KAaYeCTBEHHBIX pPEAaKUUMHd Ha  HMOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTaJuibl 1 MX cOeIMHEHUS

OO6mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusi. CtpoeHue U (U3MUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — raJIOr€HOB. XUMUYECKHUE CBOMCTBA HA TpUMeEpE XJIopa (B3aUMOJICUCTBUE
C MeTajulaMH, HeMeTajlaMu, Ienodamu). XiopoBogopona. ColnsHas KHCIIOTAa,
XUMUYECKUE CBOWCTBA, IIOJIydyeHUE, TMpuMeHeHue. [JlelictBue xiopa U
XJIOPOBOZOPOa HA OPraHU3M YeJloBeKa. BaxxHenme XJIOpUabl U UX HAXO0XKJIEHUE B
PUPOJE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (U3NMUECKUE CBOWCTBA
IIPOCTBIX BELIECTB — KHUCIOPOAA U CEPbl. AJJIOTPONHbIE MOIU(PUKALNNA KHCIOPOAA
U cepbl. XUMUYeCKue cBOMCTBa cepbl. CepoBOIOpPOA, CTpOCHHUE, (pu3mueckue M



XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl KaK IMPENCTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas xucnota, Gu3nveckue 1 XMuMUYECKre CBOMCTBa (00II1e KaK MPeACTaBUTEINS
KJlacca KUCIOT U crneruduyeckue). XUMUUYECKUE pPEaKIUu, JeKallue B OCHOBE
MIPOMBIIIJIEHHOT'O CIoco0a MOJy4YeHUs CEepHOM KHUCIOThl. lIpumeHeHue cepHoil
KUCIOTHl. CONM CEpHOM KHCIOTHI, KAuyeCTBEHHAs peakuus Ha Cyiab(aT-HOoH.
Haxoxnenue cepsl m €€ COECIMHEHWW B Tpupoaec. XUMHUECKOE 3arps3HEHUE
OKpYXaIOLEel Cpenbl COEIWHEHUSMH Ccepbl (KHCIOTHBIE TOXIW, 3arpsi3HEHHE
BO3/lyXa U BOAOEMOB), CIOCOOBI €0 MPEOTBPAILICHHUS.

OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTepHBbIC CTENEHU OKHUCICHHS. A30T, paclpOCTpaHEHUE B MPUPO/IE,
dusnyeckue U XuMu4deckue cBoiicTBa. KpyroBopot azora B mpupozge. AMMHAK, €T0
busnyecKkrue 1 XUMHUYECKHE CBOWCTBA, MOJIydeHHEe U npuMeHeHne. Comu aMMOHHS,
uX (pU3NUYECKUE U XMMHUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (pu3ndecKkue U XUMUYECKHE
cBoiicTBa (0OIIME Kak TpPEACTAaBUTENs Kiacca KUCIOT U creuudduueckue).
Hcrnonb3oBaHMEe HUTPATOB U COJIE aMMOHMS B KAUECTBE MUHEPAIbHBIX Y0OPEHUH.
XUMUYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIS
JAOXKIH, 3arpsA3HEHHE BO3AyXa, MOYBBI M BOmOEMOB). dDocop, alIoTpOIHBIE
momudukammu docdopa, dpuznueckue u xumudeckue cBoictBa. Oxcup dochopa
(V) u dochopnas kuciora, Gpu3nyecKkue U XMMHUYECKHE CBOWCTBA, MOJYyYCHHE.
Ucnonb3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHIA.

O6mras xapakrepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIICHUS. Y TJIEpPO/l, aJUIOTPOIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B Mpupoje, Gu3nueckue U XUMHUYECKUE CBOMCTBA. AcopOrus.
Kpyrosopor yrinepoma B mnpupoae. Okcuisl yriepoaa, HX (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, ACHCTBHE HA )KUBbIE OPTaHU3MBbI, TOTy4YEHHUE U TPUMEHEHHE.
DKoJornyeckne NpoOsIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepoaa (IV), rumotesa
rJI00AJIbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN A PeKT. YTonbHas KUCI0Ta U e€
COMM, MX (PU3MUYECKHE U XHMHUYECKHE CBOWCTBA, MOJNyYE€HHWE U TNPUMEHEHHE.
KauecTBennast peakiusi Ha kKapOoOHAT-HOHBI. Vcnonp3oBanne kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETCKOM XO035HUCTBE.

[lepBoHavanpHBIC IOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCTUHEHHSIX
yriaeposaa (MeTaH, 3TaH, dTHJICH, alleTUJICH, TaHOJI, TTUIEPUH, YKCYCHAsl KHCIIOTa).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (Yrojb, MPUPOAHBIA ra3, HEPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), WX pPOJIb B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KHpaX, OeNKax, yrieBojax — U ux



poJiM B JKM3HM 4YeJIOBeKa. MarepuaabHOE E€IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSIUHCHUM.

KpeMHuuii, ero ¢usnueckue W XUMUYECKHE CBOMCTBA, NOJYYEHHE W
npumenenue. CoequHeHust KpeMHus B ipupoje. O01ue npecraBiaeHust 00 OKCUIe
kpemuus (IV) u xpemuueBoit kucnore. CUIMKAThI, UX UCIOJIL30BAHKUE B OBITY, B
MPOMBIIIIJIEHHOCTH. Ba)kHeHIlIne CTpOUTEIbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
1eMeHT, OeToH, kene300eroH. [IpobGiembl  0Ge30MacHOro  HMCIOJIb30BAHMUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B ITOBCETHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm: u3ydeHrve o0pa3iioB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJITHOW KUCJIOTBI, IPOBEJICHUE KAUECTBEHHBIX PEAKIMI Ha XJIOPHI-HOHBI
1 HaOJIOJIEHUE MPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaXkarouiue (pusndyeckue u
XUMHUYECKHUE CBOMCTBA TaJIOT€HOB M MX COEIMHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOrE€HUJIOB),
O3HAKOMJICHHUE C 00pa3IaMy Cephl U €€ COeNUHEHUSIMU (BO3MOXKHO HCIIOIb30BaHHUE
BUJICOMaTEpHaJIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUS caxapa MoJ JeicTBHEM
KOHLICHTPUPOBAHHON CEPHOM  KHUCIOThl, HU3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEACHUE KAYECTBEHHOM peakIuu Ha
cyab(daTMOH | HaOMIOACHHE TMpU3HAKa €€ TPOTEKAHMs, O3HAKOMIIEHHUE C
¢u3nueckuMu CBOMCTBaMM a30Ta, Qochopa M HX coeAuHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEpHANIOB), oOpa3laMu a30THBIX U (HochHOpHBIX
yA00pEeHHi1, TOoy4eHHEe, COOMpaHKe, pACIIO3HABAHUE U U3YUYEHUE CBOMCTB aMMHaKa,
MIPOBEICHNE KAUYEeCTBCHHBIX PEAKIMil Ha MOH aMMOHUA U GocdhaT-uoH U U3yICHUE
MPU3HAKOB KX TMPOTEKaHWs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOMU
KHCIIOTBl C MeIbI0 (BO3MOXHO HCITOJIb30BAaHUE BHUICOMATEPUAIOB), H3YyYCHHE
MoJIeTIel KpUCTANIMYECKHUX PEIIETOK anmMasa, rpadura, QyiiepeHa, 03HaKOMIICHHE
C TpOIIECCOM aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOrasza, MojlyueHue, coOMpaHue, paclio3HaBaHHE U HU3y4YEHUE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peakluii Ha KapOOHAT H
CWJIMKAT-UOHBl W U3Y4YEHHE MPU3HAKOB HX NPOTEKAHMS, O3HAKOMIIEHHE C
MPOAYKLUMENH CUIIMKATHON MPOMBIIUIEHHOCTH, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a]1a4
110 TeMe «BakHenre HEMETAIUIBI U KX COCTMHEHHUS».

MeTtanjibl 1 MX COCANHEHUSA

OO61mas xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosoxenus B llepuomnueckon cucreme xumuueckux sneMeHToB [l U.
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. Meramindeckas CBs3b U
METAJUIMYECKAasT  KPUCTAJUIMYECKass  peméTka.  DJIEKTPOXUMHUYECKHA Pl
HanpspKeHU MeTaiioB. PU3NYecKre U XMMHUYECKHE CBOMCcTBa MeTaioB. O0miue



CIOCOOBI TMONy4YeHUs MeTauioB. [loHSATHE O KOpPpO3WHM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBel (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U TPOMBIIIJIEHHOCTH.

[[lenounble MeTamibl: monoxeHue B [lepronnueckoil CUCTEME XUMHUYECKHUX
sanemeHToB /. M. MenpaeneeBa, CTpoeHHE HX aTOMOB, HaXOXIACHUE B IMPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaius). OKCuabl 1
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MeI0YHbIX METaIOB U X COCIUHEHU M.

IIlenoyHo3eMeNbHBICE METAAJIbl MarHuii W KaJbLMKW: IIOJIOKEHHE B
[Tepuonnueckoii cucTeMe XuMU4eCKux 3sieMeHToB /. . MeneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJICHUE B Npupoae. PU3nyecKkue U XMMHUYECKUE CBOMCTBA MarHus U
KayibIusl. BaxkHeiine coequHenust Kaablus (OKCUl, TUAPOKCH]L, coin). JKECTKOCTh
BOJ/IbI U CITOCOOBI €€ YCTPAHEHHS.

AsnromMuHul: nonoxenue B [lepruoauyeckoid CUCTEME XUMUYECKHUX SJIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aToma, HaXOXIACHUE B mpupone. PU3HYECKUe U
XUMUYECKUE CBOUCTBA amtOMUHUSA. AMGOTEpHBbIE CBONCTBA OKCHJA U THIAPOKCHIA
ATOMUHUSL.

Keneso: monoxenue B [leppoanyeckoil cucteMe XUMHAYECKUX 3JIEMEHTOB /I,
. MeHnneneeBa, CTpoeHHME aroMa, HaxoxAeHue B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuibl, ruipokcuabl u conu xkenesa (1) u xxenesa
(IIT), wux cocraB, CBOMCTBA W TOJy4YeHUE. XuMuUUeCKUll IKCHEPUMEHM
O3HAKOMJICHHE C 00pa3liaMu METaJIJIOB U CIUIABOB, UX (PU3MYECKUMH CBONCTBAMH,
W3y4E€HUE PE3yJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HMCIOJIb30BAHUE
BHJICOMATEPUAIIOB), OCOOEHHOCTEM B3aMMOJICHCTBUS OKCHA KaJlbIUs U HATPUS C
BOZIOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUJACOMATEPHUAIIOB), HCCIIEIOBAHUE CBOWCTB
AKECTKOM BOBI, ITPOLIECCa TOPEHUS JKeTe3a B KUCIOPO i€ (BOZMOKHO UCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), TPU3HAKOB NPOTEKAHMSI KAUYECTBEHHBIX PEAKIMi Ha HOHBI:
MarHus, Kajibllus, aqroMUHHS, ImHKa, >keneza (II) m xemesza (III), memu (1),
HaOJII0JICHHEe M ONMHCAaHUE TMPOILIECCOB OKpAIIMBAaHUS IJIAMEHUM WOHAMH HaTpHS,
KaJlisg W Kalnblus (BO3MOKHO HCIOJIb30BAaHUE BUIECOMATEPUATIOB), UCCIIEIOBAHHE
aM(oTepHbIX CBOMCTB THAPOKCHAA ATIOMHHHUS U THAPOKCHAA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 M0 TeMe «Ba)KHEHIIne METAIIIbI U UX COCAUHEHUS.

XuMHS U OKPYKAOIIAsA cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momolib mpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XHUMHUUYECKOE 3arps3HeHHe OKpYyXarolleld cpeabl (mpenenbHas IOomycTHMast
KoHIIeHTpalus BemiecTB, Aanee — [[JIK). Pons Xxumuu B perieHnu SKoJI0ru4ecKux
pooeMm.



Xumuueckuit IKCnepumenm:

U3y4eHue 00pa3lioB MaTEpPHUaioB (CTEKJIO0, CIJIaBbl METAJIOB, OJMMEPHbIC
MaTepHaIbl).

Mescnpeomemmunie ceéa3u

Peanmusanpsa MeXnpenMETHBIX CBSA3€M NPU M3YYEHMHM XUMHHM B 9 Kiacce
OCYILIECTBIISICTCSI 4Ye€pe3 HCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SBISIOIIUXCS CUCTEMHBIMU JUISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'0 LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHITHS: HAay4YHBIM (DakT, TWIIOTE3a, 3aKOH,
TEOpUs, aHaU3, CHHTE3, KIacCU(pUKALMSA, NEPHUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEb, SBICHHE, NapPHUKOBBIN
a3 PeKT, TEXHOIOT U, MaTepUAIbI.

®dusuka: Matepus, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaANOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3aps, IPOBOJHUKH,
MOJIYIPOBOJHUKH,  JAUDJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEIO0, O0BEM,
arperaTHOe COCTOSIHUE BEIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KPUCTAILINYECKAS
pemérka, CIuiaBbl, (pU3MUECKHe BEIMYMHBI, €AMHULBI W3MEPEHUs, KOCMHYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, abixanue, Ouocdepa, dKOCHUCTEMa, MHUHEpAIbHBIC
y100peHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbI, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOITa€MbIE, TOIUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOINIEro
o0pa30oBaHus JOCTHralTCs B XOjA€ OOy4eHUs] XHUMHHM B E€IUHCTBE y4EOHOH H
BOCIIUTATEIIBHON JAESATEIBHOCTA B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNUCKHUMHU
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NPHUHATHIMA B
o0liecTBe MpaBWIaMM M HOpPMamMHu IIOBEJIEHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUs, CAMOPA3BUTHS U COLMAIN3ALAN 00y4arOIUXCsl.

JIMYHOCTHBIE  pPE3yNbTAaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroOUIMXCs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAaUUd U
pacIIMpEHNE ONbITA JEATENbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnmaTpUMOTHYECKOro BOCHHUTAHMS. IICHHOCTHOIO  OTHONICHHS K
OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY W HAyYHOMY HACIIEIUIO,
MOHUMAaHUSl 3HAYEHUS XUMUYECKOW HAyKH B >KM3HU COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOM MHGOPMAIIUEH O MEePEOBbIX JOCTIKCHUSIX U
OTKPBITUSIX MUPOBOM M OTEUYECTBEHHOM XUMHH, 3aUHTEPECOBAHHOCTH B HAYUYHBIX
3HAHUAX 00 YCTPOHCTBE MHpa M OOIIECTBA; 2) rPasKAaHCKOIr0 BOCIIUTAHMS

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M MPABUAJIAX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIENOBATENbCKOW, TBOPYECKOM M JAPYrHMX  BHOAX
JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM MEATENbHOCTH MPH
BBITIOJTHEHWM Y4YeOHBIX, TIO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO
Y B3aMMOIMOMOIIH B IIPOIIECCE ATON YUEeOHO NeATebHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ IIOBEJEHUE U IIOCTYIIKM CBOMX TOBAPHUILEH C IMO3ULMM HPABCTBEHHBIX U
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IMOCICACTBUH MOCTYNKOB; 3) HEHHOCTH
HAYYHOr0 TIO3HAHUSI. MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE H
XUMUYECKOWN peaKkuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTABJSIOIIME OCHOBY JJIsI MOHMMAaHUs CYIIHOCTHM HAYYHOM KapTHHBI MHpA,
MpeACTaBIICHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3AUMOCBS3SX
YEJI0BEKa C MPUPOTHON CPEIOH, O POJIM XMMUU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
[M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA TTOJIYY€HUE HOBBIX 3HAHUU MO XHUMUH,
HeoOXomuMble JIT  OOBSICHEHHMs HAOMIOJAaeMbIX TMPOILIECCOB U SIBJICHUM,
MO3HABATENIHHON, WH()OPMAIMOHHOM W YUTATENbCKOM KYJIbTYpHl, B TOM YHUCIE
HaBBIKOB CaMOCTOSATENBbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEpaTypor, JOCTYNMHBIMH TEXHUYECKUMH CpPEICTBAaMU HH(POPMAIIMOHHBIX



TEXHOJIOTHI; HHTEPEC K 00yUYECHUIO U TTO3HAHMIO, JTF0003HATEIIBHOCTh, TOTOBHOCTD H
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOSEKTHOM U HCCIEA0BATEIbCKOM
JeSATeTbHOCTHA, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U YPOBHS OOy4YEHHUS B
JIATbHEUIIIEM;

4) ¢opmupoBaHus KYJLTYPbI 310POBbSI. OCO3HAHHE IICHHOCTH >KW3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBbIO, YCTAHOBKHU Ha 3JI0POBBIA 00pa3
’KU3HU, OCO3HAHUE TIOCIIE/ICTBUI M HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIS, HApKOTHKOB, KYpEHHUs), HEOOXOAUMOCTU COOJIOJEHUS TMpaBHII
0€30MacHOCTU MPU OOpAIICHUH C XMMUYECKUMU BEIIECTBAMHU B OBITY U pealbHOM
KW3HU; 5) TPYAOBOr0 BOCHHTAHHSI: HWHTEPEC K MPAKTHYCCKOMY H3YUCHHIO
npodeccuii U TpyJa pa3IuyHOro pojia, yBaXKeHUe K TPYY U pe3yJbTaraM TPYJ0BOMH
JESTeTbHOCTH, B TOM 4YHUCJIE€ HAa OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BBHIOOp WHAMBUAYATHLHONH TPACKTOPUH TPOIOJDKCHUS
oOpa3oBaHUsS C YY€TOM JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HHTEPECOB W TMOTPEOHOCTEH, ycrenmHo npodeccuoHaIbHON
JESATENbHOCTA U PA3BUTHUS HEOOXOJUMBIX YMEHHUU, TOTOBHOCTh adalTHPOBATHCA B
npoheCCHOHATIBHOM cpefie; 6) IKOJOTrHYeCKOro BOCHUTAHMS: 3KOJIOTHYCCKU
1esecoo0pa3Hoe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CylIeCTBOBAaHUS, MOHUMAaHUE IIEHHOCTH 3J0pOBOro MU Oe3omacHoro oodpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY  (U3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPABMII 0€30MaCHOTO
MOBEACHUS MpU padOTe C BEIIECTBAMHU, a TaKXKE B CHUTYalUAX, YIPOXKAIOIIUX
3JI0POBBIO U KM3HU JIIOJICH; CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMmble MPHU
M3YYEHUU XUMUH, JJI1 pEUIeHUsl 3a7ad, CBS3aHHBIX C OKpPYXalolled MPUPOIHOM
Cpemod, sl TOBBIIIEHUS YPOBHS DKOJOTUYECKOM KYJIbTYPhl, OCO3HAHUS
I00AJIBLHOTO  XapakTepa »SKOJOTMYECKHX NpoOdJieM W TNyTed HuX pelIeHHs
MOCPEACTBOM  METOJOB  XHMMHH, OKOJOTHYECKOTO  MBIIUICHUS, YMEHHS
PYKOBOJICTBOBAaTbCSA MM B II03HABATEIIbHOW, KOMMYHUKATHBHOW W COLMAJIbHOMN
MPaKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeranpenMeTHBIX PpPE3yJbTATOB BBIJACISIOT 3HAYUMbBIC JIJIST
(dbopMHUpOBaHUS MUPOBO33PEHHUS 00IIIEHAYYHbIC TOHITHS (3aKOH, TEOPUS, TPUHIIMII,
rurnore3a, Qaxkrt, CUCTEeMa, TNPOLECC, OHKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax W IO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ATUX NpPEeIMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOM
Hay4YHOUW KapTWHE MHpa, U YHUBEpCaJIbHbIC yueOHbIEC NEeUCTBUS (TTO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYISITUBHBIC), KOTOpHIE oOOecrednBaroT (HOPMUPOBAHHE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYHIECTBICHHIO Y4eOHOM
NEeATEIbHOCTH.

Ilo3naBaTe/ibHbIC YHHBepcadbHbIe YueOHbIe AeiicTBUsA ba3oBbie

JIOTHYECKHUEe N1eHUCTBUA:

YMEHHs HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPU OCBOCHHUHU
3HAHUM: PACKPBHIBATH CMBICT XMMUYECKUX MOHATHU (BBIACISATH UX XapaKTEpHbIC
IIPU3HAKHM, YCTaHABIMBATh B3aUMOCBS3b C JAPYTMMH IOHATUSMH), HCIOJIb30BAThH
HOHSITHS JIJIs1 OOBSICHEHUS! OTJEIbHBIX (PAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpPUH ISl KiIacCU(PUKAIIMM XUMHUYECKHX BEUIECTB M XMMUYECKHUX PEaKIui,
yCTaHAaBIMBAaTh MNPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIAYy OOBEKTaAMH H3Y4YEeHHS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NE€AYKTUBHBIE, IO AHAJIOTUH),
JIENaTh BBIBOJBI U 3aKJIFOYEHUS; YMEHNE IPUMEHSTH B MPOLIECCE ITO3HAHUS IIOHATHUSA
(OpenMeTHbIE W METANpPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOENH,
UCIIOJIb3yeMble B XHUMHH, MPe0oOpa3OBbIBATH IIUPOKO MPUMEHSIEMbIE B XHUMHH
MOJIeNIbHBIE MPEJCTABICHUS — XUMHUYECKUHN 3HAK (CUMBOJI DJIEMEHTA), XUMHUYECKast
dbopMyna W ypaBHEHHME XUMHUYECKOW pEaKUUu — TMpU pelIeHuu Yy4eOHO-
MMO3HABATEIbHBIX 3a7a4, C YYETOM 3THUX MOJEIbHBIX NPEACTABICHUMN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH M3YYaEMbIX OOBEKTOB — XUMUYECKUX
BELIECTB U XUMHUYECKUX PEAKUUM, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SBICHUAX.

Bba3oBble uccienoBareJbcKHe 1eHCTBUSA:

YMEHHUE HCIONb30BaTh IOCTABICHHBIE BOIMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI 10 POBEPKE
NIPaBWIBHOCTH  BBICKA3bIBAEMBIX  CYKIEHUW; NPUOOPETEHHE  OmbITa IO
IUIAHUPOBAHUIO, OPraHU3allMM W TPOBEJCHUI0 YUYEHHYECKHX HKCIIEPUMEHTOB,
yMeHHME HaOJI0JaTh 3a XOAOM IMpOIlecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro
pe3yabTaT, opMyIMpoBaTh 00OOIIEHHS U BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO
OIIBITA, WCCJENOBAaHUS, COCTaBIATh OTYET O MpojesnaHHON pabore. Pabora c
uHGopManHe:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO
pa3IMYHBIX BUJOB U (DOPM MPEICTABIICHUS, MTOIYYAEMYIO U3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-TIONyJIIpHAs JIUTEparypa XUMHYECKOTO COJAEP)KAHMS, CIPAaBOYHBIE
nocobust, pecypcbl VHTepHeTa), KpUTHUECKH OIICHUBATh IPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3aIpOChl MPHU MOUCKE U OTOOpE
uH(pOpMAIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX [JISl BBITOJIHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1ay ONpPENeNEHHOr0 TUMa, MPUOOPETEHUE OIbITa B
o0nacT  UCHONB30BaHUS WMHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAJIbHYIO (OpMY MpeCTaBlIeHUs HHDOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3a7a4d  HECJIOKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu  dopmamMu rpa@uKkd M UX KOMOHWHAIMSMH; YMEHHUE HCIOJIb30BaTh W
aHAIM3UPOBATh B IMpolecce Y4YEOHOM M HCCIEAOBATENbCKON JeATEeIbHOCTH
MH(OpPMALIMIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIHCKOI0 XO3SIIICTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KAIOILIEH IPUPOIHOM CPEBI.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JelCTBUSL:

YMEHUS 337]aBaTh BOMPOCHI (B XO€ AUaiora 1 (i) JUCKYCCHH) 1O CYIIECTBY
oOcyX/maeMol TeMbl, (QOPMYIHpPOBATH CBOM MPEMJIOKEHHS OTHOCUTEIHHO
BBIIIOJIHEHUSL TPEUVIOKEHHOW 3aJayd; YMEHUS MPEACTaBIATh IOJYYEHHBIE
pe3yabTaThl MO3HABATEIBHON NEATEIIBHOCTH B YCTHBIX M NUCBMEHHBIX TEKCTAaX;
JenaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIMOJHEHUS XHUMHUYECKOr0 HKCIEPUMEHTA
(JtabopaTopHOTr0 OIbITa, JaOOPATOPHOUW PabOTHl MO HUCCIACAOBAHUIO CBOMCTB
BEILIECTB, YU€OHOI'0 MTPOEKTA); YMEHHUS y4€OHOI0 COTPYHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIBLHOW U UCCIEN0BATEIbCKON EATENLHOCTH NP PEIIEHNUH
BO3HMKAIONTUX TPOOJIEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB WU COTJIACOBAHMS
no3uiuii (00CyX aeHHsl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JEHCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YyHUBeEpPCAJbHbIE YUeOHbIE eiiCTBUSA:

YMEHHE CaMOCTOSATENILHO ONPEAEATh 1ENU AeATeIbHOCTH, IJIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH UM TPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeNbHOCTh, BBIOUpaTh Hanbosnee 3PGeKTUBHBIE CIOCOObI PElIeHUs] YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBJSITb WJIM KOPPEKTHUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JACMCTBUM NPU BBIIOJHEHUW 3aJaHUUM C  YYETOM
MOJTYYCHUSI HOBBIX 3HAHWW 00 M3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEAKIHSIX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIU, YMEHHE
MCIIO0JIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, MIPE/IJIaraéMbl€ B YCIOBUU 3a1aHUM.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB 10 OCBOCHHIO 00s3aTEIHLHOTO
CoJlep>KaHMsI, YCTAHOBJIEHHOTO JaHHOW (denepanbHO pabouel MpPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAay4YHbI€ 3HAHUSA, YMEHUS M CIOCOOBI
nehcTBui, crnenuduyeckue A MpeAMETHONM o0jacTh  «XUMHUA», BUJIBI
NEATeTbHOCTA MO  TMOJYYEHWI0 HOBOI'O  3HAaHMS, €ro HHTEPHpETaIuy,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOydeHus B 8 ki1acce rnpeamMeTHble pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:



PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHUN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT O 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiIacCU(pUKAIMsI pEaKuid: peakiuu
COCIMHEHUS, PEAKIUU PAa3I0XKEHUs, pEaKIUu 3aMEIICHUsl, peaKkiuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A (EKT peakiinm,
SJIpO aTOMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paanuyc aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS W HEMOJSApHAs KOBAJICHTHAs CBS3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHUOH, pPacTBOpP, MaccoBas JOJs BeIlEeCTBa
(IpolleHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUA U
MPUMEHSITh 3TU TOHATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOBb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISl COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

OTPEENATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHECHHSIX,
CTENEHb  OKUCJIEHUS  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAUISKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCy COEAMHEHUH To
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

packpeiBath cmbichn [lepuomuueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MoJjiokeHus:i B Ilepuoguyeckoil cucreme,
3aKOHOB ~ COXpPAHEHMS MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

ONMCHIBATh W XapakTepu3oBaTh TaOmmunyio Gopmy [lepuomamueckoit
CUCTEMbl XUMHMUYECKUX OJJIEMEHTOB: pa3iauyaTh [OHATHUS «TJaBHas
nonarpynmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpymma)», mansie u
OoJbIIME TEPHUOJbl, COOTHOCUTH O0O3HAUEHHS, KOTOpPHIE HMEIOTCS B
tabnuue «llepmonnueckas cucremMa xumuyeckux siaementoB . WM.
MeHnneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/l si/ipa, OOIIEe YUCIIO SJIEKTPOHOB U
pacripeieieHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKHE peaklMH (IO YHUCIy M COCTaBy Y4YacTBYIOIIHMX B pEaKlHU
BEIIECTB, M0 TEIJIOBOMY 3 PexTy);



XapaKTepru30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
pPa3IUYHBIX KJIACCOB, MOJTBEPKAasi OMUCAHUE TPUMEPAMHU MOJIEKYJIAPHBIX
YpPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKHUX IPEBpALCHUA B
Pa3JIUYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa 1Mo ¢opMysie COCIHHEHUS,
MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON peakIuu;

MPUMEHSITH OCHOBHBIE OIE€pPAlUK MBICIUTEILHOU JEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEeMATH3alHio, KiIacCHU(HUKAIIHIO,
BBISIBIICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl MU3YyYEHHS] CBOICTB
BEIIECTB M XUMHUYECKHX PEAKILHI, €CTECTBEHHO-HAYYHbIE METOIBbI
NMO3HaHUsA — HaOJIOeHHe, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICIICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XMMUUECKOU OCYA 01 1 1a00paTOpHBIM
o0OpyZOBaHMEM, a TakKe NpaBWIaM OOpallleHHs C BEIIECTBAMU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB IO MOJTYYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Boopozia U KHCIOpOja), MPUTOTOBJICHUIO PACTBOPOB C OMNpEACIEHHON
MAacCOBOM J0JIEM PAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKUE SKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TIOMOIIbI0 MHIUKATOPOB (J1akmyc, heHondraient, METHIOPaHK

U IpyTHE).

K konIty oOydenus B 9 kjiacce mpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSATHH: XUMHYECKHUMA
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO,
CIIO)KHOE BEIIIECTBO, BAJICHTHOCThH, AJIEKTPOOTPUILIATEIHHOCTh, CTENEHBb
OKHCJICHHS, XUMHUYECKasl PEaKIis, XUMUIECKast CBS3b, TEIUIOBOU (P deKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEJICKTPOIUTHI, JJICKTPOJUTUYECKAS UCCOIMAIIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTaJmM3aTop, XHMHYECKOE€ paBHOBecHe, oOOpaTUMbie U
HeoOpaTUMBbIE peaKlUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKHCITUTEIb, BOCCTAHOBUTEI b, OKUCIICHUE U BOCCTAHOBIICHUE, AJNTOTPOIIHS,
aM(pOTEPHOCTD, XUMHUYCCKast CBSI3b (KOoBaJICHTHas, HWOHHas,



METaJUIMYECKas ), KPUCTAIUINYECKAS PEHIETKA, KOPPO3US METAIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW peaKkuuu, MPEAENIbHO JOMYCTUMAs KOHLIEHTPALUS
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU MOHATHUSA MPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBleHUS (QopMyl
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

OTNPEENATh BaJIGHTHOCTh U CTENEHb OKUCJIEHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pa3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K
OTpeACIEHHOMY KJIacCy COEOUWHEHUW 1o ¢dopMynaMm, BHUJ XUMHYECKOU
CBs3W (KOB&JIEHTHAs, WOHHAsl, META/UIMYeCKas) B HEOPraHMYECKHUX
COCIMHEHUAX, 3apsi/i MOHA M0 XUMUYECKON (opMmyie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAITUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpeiBath cmbica Ilepmoamueckoro 3akona [[. WM. MeHneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIUCHIBATh W XapaKTepHU30BaTh
tabnmmunyio Gopmy Ilepuonnueckold CUCTEMBl XUMHYECKHX AJIEMEHTOB:
pasznuyaTh TOHSATUS «rJaBHasg moAarpymnmna (A-rpynma)» U «moOodHas
nonrpynmna (b-rpynma)», maneie u OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sAApa, oOOIIee YHUCIO DJJIEKTPOHOB M paclpelereHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX NEepPUOIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIYy M COCTaBy Y4YacTBYIOUIUX B peaKIUuu
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO M3MEHEHHUIO CTEMEHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepru30BaTh (OIMUCHIBATh) OOMIME M CHCIU(DHUCCKHEC XUMHUYCCKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OINUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKIINN;

COCTaBJIATb YPABHEHUS AJIEKTPOJUTHUYECKOM HUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM MOHHOTO
oOMeHa, ypaBHEHHUS pEaKlWd, TMOATBEPKIAIONUX CYIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXAY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHca ATUX PEaKIIUi;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TMPEBpANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOro ndjeMeHTa 1o ¢GopMyse COEIMHEHHUS,
MacCOBYIO JIOJTFO BEIIIECTBA B PaCTBOPE, MTPOBOIUTH PACUETHI TI0 YPABHEHHIO
XMMHUYECKOUN peaKkiuu;

COOI0IaTh TIPAaBUJIA MOJIH30BAHUS XUMUYECKOM IMOCYIO0N U JIa00OpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWia OOpalieHus C BEIIECTBAMU B
COOTBETCTBHHM C MHCTPYKIHMSMHU TI0 BBIMIOJHEHUIO J1IAOOPATOPHBIX
XUMHYECKUX OMBITOB MO MOJYyYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa U yriaeKucioro rasa);

MIPOBOJUTH PEAKITUH, TIOATBEPIKIAIONINE KAYECTBEHHBIN COCTAB Pa3IUIHBIX
BEIIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMUA-, WOIWI-,
kapOonat-, (docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHMSI M HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OIEPALMU MBICIIUTEIbHOMN EATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHME, 0000IIEHNE, CUCTEMATU3ALINIO, BBISIBJICHUE IPUUUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3YYEHHs] CBOMCTB BEUIECTB M XUMHUYECKUX
peaxkluii, €CTECTBEHHO-HAYYHbI€ METO/Abl MO3HaHUS — HaOJOICHHE,
U3MEpEHNE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuyecTBo 4acos

Ne HanmenoBanue pa3ienoB JIeKTPOHHBIE (LU (PPOBBIE)
n/n TeM NPOrpaMMbl Beero KonTtpoasneie IpakTyeckue 00pa3zoBaTelbHbIC pecypchbl
padoTbI padoThI
Pasnea 1. [lepponavajibHbIe XUMHUYECKHE NOHATHS
XuMuss — BakHas 001acThb
11 €CTCCTBO3HaAHUA u Bubauoreka HOK
' NPAKTHIECKOH JeATENLHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemectBa u xumuyeckue bubnmoreka [JOK
12 peaxkuuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nea 2. Baxkneiimme npeAcTaBUTeIN HEOPraHNYeCKUX BelleCTB
Bo3nyx. Kucnopoxn. Ilonstue bubnunoreka [JOK
2.1 00 okcujax 6 0 0 https://m.edsoo0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnuorexa [IOK
2.2 U COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubnunoreka [JOK
2.3 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837c
OcHoBHBIE KJIACCHI bubnmorexka [JOK
24 o 11 1 1 https:
HEOPraHUYECKUX COECIUHEHUN ttps://m.edsoo.ru/7f41837c
Hroro mo pasnemny 30
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Paznen 3. Ilepuoguveckuii 3axon u Ilepuoanyeckas cucrema xummuueckux 3jiemMenToB /[, U. MenaeneeBa. Ctpoenne aToMoB.

XumMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkuu

[lepuoguueckuii  3aKOH W
[Mepuoauueckas cucrema Bu6muorexa LIOK
3.1 XUMHUYEeCKHX 3yiemMeHToB [l. . ! 0 https://m.edsoo.ru/7f41837c¢
Memnnene-eBa. CTpoeHue aroma
XuUMH4YECKas CBA3b.
bubmuorexa [IOK
3.2 OxucaurensHo- 8 1 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6nuorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
PesepsHoe Bpems 3 0 https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 63 4
[TPOT'PAMME
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9 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
No 1/ HaumeHoBaHMe pa3/iesioB U TeM (ungposrie)
) MporpaMmbl Beero Kontpoabnsbie | IIpakTHyeckune 00pasoBaTeNLHKIE
padoThbI padoTsI pecypeel
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
[oBTOpenue u yriyOiaeHne 3HaHUH bubmmorexa [LIOK
1.1 OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca 5 1 0 https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX bubmuorexa [JOK
1.2 peaxkuuin 4 0 0 https://m.edsoo.ru/7f41a636
DIEKTPOTUTHYECKAs JUCCOIHALIHS. bu6anoreka LIOK
13 XUMHUYECKUE PEAKIMH B PACTBOpaX 8 1 1 https://m.eds00.ru/7f41a636
Uroro no pazgeny 17
Paznea 2. HemeTan bl M UX cOeIMHEHUS
OO01mas xapaKTepUCTHKa XUMUIESCKUX bubnuotexa [JOK
2.1 anemeHToB VIIA-rpynnsl. ["anorenst 4 0 1 https://m.edsoo0.ru/7f41a636
OO1m1ast XxapaKTepUCTHKa XUMHUYECKUX
29 anemenToB VIA-rpymmbl. Cepa u eé 6 0 0 bubuoreka [IOK
COCTUHEHNS https://m.edsoo0.ru/7f41a636
OOmass  XapakTepUCTUKAa  XUMHUYECKUX
23 sneMeHToB VA-rpynmnsl. A3ot, pochop u ux 7 0 1 bubmiorexa LIOK
COCIMHEHNS https://m.edsoo.ru/7f41a636
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OO01mas xapaKTepUCTHKa XUMUYECKUX

butmmoreka [IOK

24 aneMeHToB [VA-rpynnel. Yriepoa u 8 httos://m.ed 6414636
KPEMHUH U UX COCTUHEHUS tps://m.eds00.ru a
Wroro no pazueny 25
Pazgen 3. MeTaJIbl H HX COeIMHEHUA
. bubnunorexa LIOK
31 Obmwe cpoiicTa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bu6muoreka [IOK
3.2 Baxkuerinire MeTaisl ¥ UX COETUHEHUS 16 hitps://m.eds00.ru/7f41a636
Htoro mo pazneny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
bubmmoreka [JOK
4.1 BeniecTBa 1 maTepualbl B KU3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Uroro mo pazneny 3
bub6nunorexa LIOK
Peseperoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA OBA3ATEJIbBHBIE YYEBHBIE
MATEPHAJIBI IS YHEHUKA

Xwuwmus, 8 kinacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxrmmmonepHoe obmiectBo «M3marenberBo «lIpocBemnienner»

. Xumust, 9 kimace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxuuonepHoe obmectBo «M3marenbctBo «lIpocBenienue» TaOIULIBL:
[lepnonuueckas cucrema XuMuyeckux snemeHtos /1. .

MenpeneeBa, Tabauna pacCTBOPUMOCTH, SJIEKTPOXUMUYECKUM S HATPSKEHUS

MCTaJJIOB

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/X umusi-0a30BbIii-ypOBEHb. -
Peanuzanus-tpedoanuii-dI'OC-ocHOBHOT0-00111€r0-00pa30BaHMUS. -

Meroauueckoe-mocooue-misi-yuurens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

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

r https://edu.skysmart.ru/
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