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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHUEMIIMY MPEernogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuM Ma€T TPENCTABICHUE O IIENAX, OOIIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, yCTaHABJIMBAET 00s3aTeNbHOE npeIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH € y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpEeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKke TPEeOOBAaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHME XHUMHH CIIY’)KUT OCHOBOM Juisi (OPMHpPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YEJOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
IUIIEBOM 1 SKOJIOTMYECKON O€30IIaCHOCTH, IMPOOJIEM 3IpaBOOXPaHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTHUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW JIesTEeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIENOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYIHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TarnoM B pOpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;



CrocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO--
HAy4HBIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUU OOECHEeYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
aJIalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMUU Ha ONPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OPraHu4YeCKON XUMHH.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
NOCJIEOBATEIBHOIO PA3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBS3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMaluy BEUIECTB B
pacTBopax.

Teopernueckne 3HAHHUS pPAacCMAaTPUBAKOTCA HAa OCHOBE OMIIUPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUH OOBSCHEHUS U TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (hOPMHPOBAHHUIO
IPEACTABIECHNAS O XUMHYECKON COCTABIAIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEeMHOW MpUPOJbl, LIEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonornusa. 5—7 knacce» u «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHHH XUMHHM M[POUCXOAUT (HOPMUPOBAHHE 3HAHUNH OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUU — BaKHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX MOJIOKECHUM,
JOCTYMHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENILHOW H y4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMHupOBaHME WHTEIUIEKTYaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOYy4YeHUS HA  CHUCTEMAaTHYECKOEe MpUOOIIEeHNE
o0yJaronuxcss K CaMOCTOSITEIbHON MO3HABATEIHHON JEATEIBHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUA, CIOCOOCTBYIOIIUX MTPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mel (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpA, WCIOJIb3ysl 3HAHUS W ONBIT, MOJYYEHHBIC NMPU W3YYCHUU
XUMHUH, TPUMEHITh WX TPH PEIICHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOH EATEIHHOCTH;

— (¢opMHupoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1erecoo0pa3Horo MoBeAeHUs B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXPaHEHHS CBOCTO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHEC MOTHUBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIS W HANpPaBIEHHOCTH JajbHEHIIero
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX I H3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMUYECKHE TOHSITHSA

[Ipeqmer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE dJeMEeHTbl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmysia. BajaeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHTEIbHAsd aTOMHasg Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BemectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHM.

Pu3nUeCKrue U XUMUYECKUE SIBIICHUS. XUMHAYECKasA pEaKvs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKOH MOCYA0H, MpaBujiaMu paboThl B JaOOpaTOPUU U
npuéMamMu oOpallleHus ¢ JJabopaTOPHBIM O00OPYTOBAHHEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUSI BOABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKaJIHWBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHuEe MPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapus, passioKEeHUE THUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
coliid, HAONIOJIEHHWE W  ONKWCaHUuE  pPe3yJbTaTOB  TMPOBEACHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJIEJIEN MOJEKYI
(IapocTepKHEBBIX).

BaxHeiimue npeacTaBuTe, M HEOPraHMYEeCKMX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucinopon — 3jeMeHT U mpocToe
BelecTBO. HaxoxkaeHue kuciopoja B TMpupoje, (U3MYecKue W XHUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxkcunbl. [Ipumenenue xkucnopoma. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3pdeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bonopon — snemeHT m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, (U3MYECKHe U XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
nonyyeHus. Kucnorsl u conu.

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

duznueckue CcBoWcTBa BOAbl. Boma kak pactBopurenb. PacTBOpHL.
HacepiienHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 1071 BELIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Kimaccudukanys
OKCHUJIOB:  cojeoOpa3ywoniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. Dusznueckue M XHUMHYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknarypa ocHoBaHuid. PU3NYECKHE M XMUMHUYECKHE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus kucnor. Homenknatypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctm MmertamuioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @uU3M4eCKue U XUMMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINpEJIENICHUE COAEpKaHUsI KHCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYEHHE CBOWMCTB KHUCIOpPOJa, HAOIIOJEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAaHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHUE, PACMO3HABAHHE U U3YYCHHE
CBOWMCTB BOJOpoya (TOpeHwme), B3aumMojeicTBue Bogopona ¢ okcugom menu (I1)
(BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEpHUaIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIed paCTBOPEHHOTO BEIIECTBA, B3aWUMOJIEMCTBUE BOJBI C METAJUIAMHU
(HaTpyieM ©  KaiublKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
uzydyeHue B3aumojerctBusi okcuaa menu (Il) ¢ pacTtBopom cepHOM KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHU.

Iepuoanuecknn 3akoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKK KiIacCCU(PUKAIMM XUMHUUYECKUX 3eMeHTOB. [loHsiTne o
TPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M MIETOYHO3EMEIbHbIC METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [leppognueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cuctemel xumuueckux saemMeHToB [[. M. MenneneeBa. [leprosbl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. OnekTponsl. CTpoeHne
ANIEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoit cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XHUMHUYECKOIO
3JIEMEHTa 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUNTMYECKUX CBOMCTB I10 FPYIIAM U IIEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHud.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE OOpa3LOB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJIEHCTBUE
TUIPOKCHIA LMHKA C pPACTBOPAMM KHUCJIOT M IIEIOYEH, IMPOBEICHUE OIbITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnule cea3u



Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYCHUM XUMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KiIacCupuKanus, NEePUOAUIHOCTh, HAOJIOJICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

duzuka: wmarTepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJICKYJIA, DJIEKTPUUYECKUM 3apsifl, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (pU3uvecKkrue BETUYUHBI, €TUHUIIBI
U3MEPEHUSs, KOCMOC, IJIaHEThI, 3BE3/1bI, ColHIIE.

buonorus: ¢orocunTes, Abixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAasl peaKIus

[Teprognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, Kalaus, KaJIbIUs U HX
COCIMHEHUN B COOTBETCTBUU C TMOJOXEHUEM »dJieMeHTOoB B llepumommueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. XUMHUYECKUE
CBOWCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTaHUYECKHUX
COCIMHEHUM, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peaklui Mo pa3audyHbIM MPpU3HAKaM (110 YHCITy
U COCTaBy YYacCTBYIOUIMX B PEaKIMUU BEIIECTB, MO TEIIOBOMY 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckow peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHE 0 TOMOTeHHBIX M TeTepOreHHBIX
peakuusax. [lonarue o katanuse. [loHATHE O XUMUYECKOM paBHOBECUU. DAKTOPBI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBiieHue ypaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 31EKTPOTUTUIECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMHA BHUIAMH
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun nonHoro oomMeHa. Y cjaoBusl MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W cojleil B CBeTe MPEACTaBICHUH 00 BIEKTPOIUTUYECKOU
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJAEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XMUMHYECKOW peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX —~ TNpPU3HAKU  MPOTEKaHWs  pPeakuuMid  HOHHOrOo  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIbKD KAayeCTBEHHbIX pPEaKIUid HAa HOHBI, pEHICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, MOJIYyYEHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OpPraHW3M 4YejoBeKa. BakHeilune XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mias xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJia U Cepbl. AJIIOTPOINHbIE MOIU(PUKAIIMN KUCTIOPOJa
U cepbl. XUMUUecKue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOEHHUE, (PU3NYECKHE U
XUMHYECKue cBOMCTBA. OKCUABI CEPhl KAK NMPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuciora, (Qu3Myeckue U XUMUYECKHE CBoMcTBa (oOmue Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOThL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs! peakUns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHH B MpUpOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadyecTBE MMHEPAJIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u dpochopHas Kuciaora, Pu3HdecKue 1 XUMHIESCKHUE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (HochaTtoB B KaUECTBE MUHEPATIBHBIX YA0OPEHUIA.

O6mras xapakrtepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a riao0anbHOrO MOTEIUICHUS KIMMaTa, MNapHUKOBBIM
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, dTaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONIOrMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, YriieBoJiax — U ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJIy4YE€HUE U
npuMmeHeHue. CoenuvHeHus KpeMmHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (V) u kpemuHueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEHEBHOM KU3HU.

Xumuyeckuii IKCnepumMeHm:

u3y4yeHrue 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHH (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHYECKUX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu aszora, (ochopa MU HUX COEAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U M3y4yeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM TPOTUBOTa3a, MOJIydyeHHue, COOMpaHue, paclio3HaBaHUE W W3y4YEHUE
CBOWMCTB YIJIGKHUCIIOTO Ta3a, MPOBEJECHNE KAaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMeTaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MX COeIMHEHUSA

OO6m1as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B llepumognueckor cucreme XxXumuuyeckux isiemeHtoB /[l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKa.  OJNEKTPOXMMUYECKUM  PAI
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TONIy4eHHUs MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CcrocoObl 3auUThl UX OT Koppo3ud. CrutaBel (CTajlb, YYTyH, AIOPATIOMHUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[{emounble MeTaiuibl: nojioxkeHue B llepuoanyeckoil cucteMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[llenoyHO3EeMENbHBIE METAJUIBI MAarHUM W KAJIbLUW: IOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKHe U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJtoMUHUNI: TIOJI0)KeHUE B [leproanueckon cucTeMe XMMAYECKUX SIIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoi cucreme XMMAYECKUX 31€MEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKCcH bl U comu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHHWE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMM HA WMOHBI: MAarHus, KaJIblUs, AJIIOMUHUA, IMHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «Baxknenmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKAKOLIasa cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOM JKU3HM 4eEIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYXKarouled cpeabl (MpeaenbHas IOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumuun B penieHun 3KoJ0rMu4ecKux
npoosieM.

Xumuueckuii IKCnepumenm:

U3ydeHre o0pa3lloB MaTEepUaOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuasbl).

Mesxcnpeomemmnbwie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYCHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOYIPOBOAHUKH, JTUIJICKTPUKUA, (POTODIEMEHT, BEMIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIJINYECKas
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMH B
oOIlfecTBE TMpaBWJIaMU M HOPMaMH TOBEICHUS U CIOCOOCTBYIOT TIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIngHOCTHBIE ~ pe3ynbTaThl  OTpPakalOT  TOTOBHOCTH  OOYYarOIIMXCSI
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OnbITa ASSITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI

IIEHHOCTHOI'O OTHOIIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHOM HH(pOpManuei o
MEepPEeAOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax M MpaBUJAX MEKINYHOCTHBIX
OTHOIIIEHUIN B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHOHUCCIEAOBATEIbCKOW, TBOPUECKOM U JAPYruX  BHJAX
JeSTEeNHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW MAEATENHHOCTU TMPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3aHUN YUEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAECHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKOH pPEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIC MOTHBBI, HaPaBJICHHBIE HAa MOJYYEHHE HOBBIX 3HAHHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPbl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYECHHUIO M TO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  camM00Opa3oBaHUIO, TPOEKTHOM H  HCCIEeN0BaTENbCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KW3HMU, OCO3HAHWE TOCIEACTBHA U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TPAaBWI OE30MacHOCTH TIPW  OOpaIeHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHMS:

MHTEpEC K MPAKTUISCKOMY M3YUCeHHIO TTpodeccuii u TpyJa pa3ImyHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPUH MPOAODKCHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IK0JIOrHYeCKOr0 BOCIIHTAHHUS:

IKOJIOTHYECKHU IIeJIECO00pa3HOE OTHOIICHWE K TPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS TIPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJydaeMble MPU M3YUYECHUU XUMUH, IS
peIlIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOTHON CPeloH, I TIOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranpeaMETHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYUMBIC IS
GopMUpOBaHUS MHUPOBO33pEHHUsI OOIIEHay4YHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUHN W3 ATUX MPEAMETOB (OPMHPOBATH IMPEACTABICHUE O IEIOCTHON



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHHUKAaTHBHBIC, PETYJISITHUBHBIC), KOTOpbIe OOECIeUMBAIOT (HOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSTEIHPHOMY IUIAHUPOBAHWIO W OCYIIECTBICHUIO y4YeOHOMU
JeSATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS

ba3oBbie joruuecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MNPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATH UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIMBATh B3aMMOCBS3b C JPYTMMHU TOHSITUSIMH), UCTOIB30BATh
MOHATHUS JUISI OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KPUTEPHUH TSI KIIacCU(PUKAIIMA XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
yCTaHABJIMBATh MPUUYUHHO-CIICJCTBEHHBIE CBSI3UM MEXIYy OOBEKTAMH HU3Y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHus (MHAYKTHUBHbBIC, JCNYKTUBHbBIC, 10 aHAJIOTHH),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHUE TMPUMEHITh B TPOILIECCE€ TO3HAHMS TOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJENbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA), XHMHYecKas ¢GopMmylia M YypaBHEHHUE
XUMUYECKON peakluu — MPU PEelIeHUd Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C yUETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3Yy4aeMbIX O0BEKTOB — XMMUYECKHX BEIIECTB M XUMHUECKUX PEaAKIINH,
BBISBIIITH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEUHUS B U3YUAEMbIX MIPOIIECCaX U SIBICHUSX.

Ba3oBble HccieaoBaTebCKUeE JeiiCTBHS .

YMEHHME MCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHMUSA, a TaKKe B Ka4eCTBE OCHOBBI I (POPMHpPOBAHHMS THIIOTE3BI I10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpEeTeHHE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3allMHd M TMPOBEJICHUIO
YYCHUYECKUX OJKCIECPUMEHTOB, yMEHHE HaOMIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €Tr0 PE3yNbTaT, (OPMYITHUPOBATH 0000IIECHHS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmeii:

YMEHUE BbIOMpATh, aHAIM3UPOBATh U HUHTEPIPETUPOBATH HHPOPMAIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOJYIAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HaydyHO-TIONYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBATh NPOTUBOPECUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE TPHMEHATH Pa3IUYHBIC METOJIBI M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
00JaCTH  MCTIOJL30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUTIOCTPUPOBATh pelIaeMble 3a7a4d HECJIOKHBIMH CXEMaMH, JIuarpamMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

YMEHHE WCIONIb30BaTh M aHAJW3UpOBaTh B Tpolecce ydeOHOH U
UCCJIEIOBATEIBCKON AEATENBHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOI'0 XO3SMCTBA M TPAHCIOPTAa Ha COCTOSIHHE OKPYXKAIOIIeH MNPUpPOAHOMI
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TeldCTBUSA:

yMEHHUS 3ajJiaBaTh BOIPOCHI (B XOJe Juajgora W (WIH) IHUCKYCCHH) TIO
CymecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  IO3HABATEIHHOM
JESTENBbHOCTY B YCTHBIX UM THCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAINIO
pPE3yNbTATOB BBHIMIOJHEHUS XHUMHYECKOTO DKCIIEPUMEHTa (J1aOO0paTOPHOTO OIIbITa,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIFHOM W HCCIENOBATEIbCKONM  JESITEIIBHOCTA  TPU  PEHICHUU
BO3HUKAIOIUX MPOOJEM Ha OCHOBE y4yé€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uiuii (00CyXIeHHs,, OOMEH MHEHHUSMH, «MO3T'OBBIC IITYPMBbI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUH, OIpeAeIeHHe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBHUSA:

YMEHUE CaMOCTOATENbHO ONPENENsaTh UENH JEeATebHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIBHBIX 3a/Ja4, CaMOCTOATEIHHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUKM IIPA  BBINOJIHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLIEHWBATh COOTBETCTBHE MOJYUYEHHOTO pe3yjibTaTa 3asBICHHOW IENH, YMEHHE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPEIJIaraeMbI€ B YCIIOBUH 33/ IaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIONIUMUCS HAay4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI



nehcTBul, crnenuduyueckue i1 TPEAMETHOW 007acTh  «XUMHUS», BHUJIBI
NEATEIBHOCTY MO  TOJYYEHHIO HOBOI'O  3HAHUS, €ro HUHTEepHpeTaluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenust B 8 kiacce npeMeTHbie pe3yJbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUaIOMIMUXCS YMEHUH:

e PAaCKpbBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSIpHas Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PAa3JIOKECHUS, PEaKUUH 3aMENICHUs, PEAKIINU
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MaccoBasi JI0Jsl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBjieHUs (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCIMHEHHUSIX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3JInyaTh T[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynna)», maneie u
OOJIbIIIEe TIEPHOJIBI, COOTHOCUTH OOO3HAUCHHMS, KOTOpPbIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TPUMEpPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENIbHYIO MOJIEKYJIAPHYIO W MOJIIPHYIO MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHE, CHUCTEeMAaTHU3aluio, KiacCUu(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NMO3HAHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clienoBaTh ~ IpaBWjaM  [OJb30BAaHUSA  XUMHUYECKOHM  TOCYJIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpPOJa), IMPUTOTOBJICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeiMeTHbIe pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATUN: XUMHYECKUIA
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIATEIBLHOCTh, CTENECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON peaklHuH, NPEAEIbHO JIONyCTUMAas
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUA U
MPUMEHSITh 3TU TOHSTHUS NMPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NIMYeCKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: OINUChIBATH W XapaKTepHU30BaTh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbBIIME MEPUOJbI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOPbIE HMEIOTCS B TMEPUOJAUYECKONM Taliuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
MpeAeIax MaJIbIX NEPUOIOB U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOJATBEPKAAS OIMHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb YPABHEHHS DJIECKTPOJMTUYECKOM JOUCCOLMALIMM  KHUCIIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO0 DJJeMEHTa I10 (opMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMHUYECKON PEaKITUN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMU 110 BBIMOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIE OIEpPAIllii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, OO0OOIIECHUE, CHUCTEMAaTU3AIUI0, BBISIBJICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAY4YHbIC€ METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumenoBanue pa3iesoB u JJyieKTpOHHBIE (HU(pOBHIE)
KoHTpoJabHbIe IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThbI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 XumMmuueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edsoo0.ru/7f41837c

Hroro o pasneny 20

Paznen 2. BaxHeilune npeacTaBuTe/ i HEOPraHM4eCKUX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bu6nuoreka [IOK

' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstre o kucmoTax 8 1 bubmuorexa [IOK

' U COJISIX https://m.edso0.ru/7f41837c
23 Bopa. PactBopsl. [lonstue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEAMHEHUIM https://m.edso00.ru/7f41837¢c

Hroro o pasueny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudecknx iemeHToB JI. U. MengeneeBa. CTpoenne aToMoOB.
Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/7f41837c
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[Teproauueckuii 3aK0H U
Ilepnonnueckas cucrema

bu6nmmoreka [IOK

3.1 7
XUMHUYECKUX deMeHTOB JI. U. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
XUMHUYECKas CBA3b.
3.2 OKHUCIUTEIILHO- 8 bubnnorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEIIbHBIE PEAKIINU
bu6mmorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmorera [JOK
p p https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KVIIACC

KoaunuyecrBo yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabubie | IlpakTuueckue (mudpp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMu4ecKkne peakun
11 [ToBTOpeHME U yriyOieHHe 3HAHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLHALIHSL. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUK B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OO6mras XxapakTepUCTUKa XUMHIECKUX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PYHIEL 2P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepuCTUKa XUMUIECKIX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorera LOK
' PyIHIBL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmas XxapakTepucTUKa XUMUIECKIX
24 anemeHToB |V A-rpynmel. Yriaepoa u 8 1 2 bubmmorexa [IOK
' . PYIIHIEL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTUHEHUS
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https://m.edsoo.ru/7f41a636
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Hroro o pasueny 25
Pa3nen 3. Merajiibl M X COeAMHEHHU S
. but6mmoreka [IOK
3.1 Obmue CBOHCTEA METANIOR 4 https://m.eds00.ru/7f41a636
N bubmuorexa [IOK
3.2 Baxueiime MeTauisl 1 UX COETMHEHUSI 16 httos:/m.edsoo.ru/7fA12636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YEIOBEKA 3 bubmorexa HOK
' B P https://m.edso00.ru/7f41a636
Htoro no pasneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A.,
AxnmonepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxnmonepHoe obuiectBo «M3narenberBo «lIpocBeenue»

METOIANYECKHUE MATEPHUAJIBI JIJIs1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzanus-tpedoanuii-OI'OC-ocHOBHOT0-00111€T0-00pa30BaHMS. -

Metoaudeckoe-niocodue-mis-yantes. pdf

IMNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



