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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHOM paboueld MPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuM Na€T TPENCTABICHUE O IIENsAX, OOIIEeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TE€MaM MPOTrpaMMbl IO XHWMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolUXCs, ONpEAeNsieT BO3MOXKHOCTH TMpeaMera st
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBLHON JESTEIHbHOCTH OOYYArOIIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpPyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHSIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATENbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUWs B OOYYEHMHM XMMHUU OOECHEYMBAIOTCS CHEHU(pUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl NMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHMM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHSITHIM
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KAK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckrne 3HaHUWA pPacCMaTPUBAIOTCA HA OCHOBE OMIUPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKalooluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATENbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM I[I03HAHHMS TIPH HW3YYCHUW BCIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HM.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIBHOM ESTENbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OTbITAa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMS M CaMOIIO3HAHUSA, KIIFOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne o0mell (QYHKIIMOHATLHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OLICHUBATh SIBJICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYaIOIIMXCA TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXpaHEHUs CBOETO 3/I0POBbsSI U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoQuUis U HANpaBIEHHOCTH JajJbHEHIIEro
o0y4eHus.

BocnutaTenbHblil MOTEHIIMAN Yy4€OHOro mpeaMera «XHUMUS» peaau3yercs
yepes:

® YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUN MEXAY YUYUTEIEM U YYEHUKAMU,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCIHPHSTHUIO YYalIUMHUCS TpeOOBaHUN U
npocb0 Y4MTeNs, MPUBJICUEHUIO MX BHUMAHHUA K OOCYKJAa€MOH Ha YpOKe
UH(pOpMaIUH, aKTUBU3ALUU X NTO3HABATEIbHOMN e TEIIbHOCTH;



® MOOYXJEHUE WIKOJBHUKOB COOJIIOJATh HAa YpPOKE OOIIENPUHSATHIE HOPMBbI
NOBEACHMSI, TpaBuia OOLIEHUS CO CTAPIIUMHU (YUUTEIAMH) U CBEPCTHUKAMU
(IIKOJIbHUKAMM ), IPUHIUIIBI Y4EOHON JUCIUIUIMHBI U CAMOOPTaHU3AIIUH;

® [IpUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IEHHOCTHOMY acCIEKTYy U3y4aeMbIX
HA ypOKax SIBJICHMH, OpraHu3anus HUX padoThl C MOJydyaeMOM Ha YypOKe
COLIMANbHO 3HAYMMOW HMHpOpMaluell — MHUIMHMPOBAHHE €€ OOCYXKACHMS,
BBICKA3bIBaHUS y4YalIUMUCA CBOETO MHEHHMS IO €€ IMOBOAY, BBIPAOOTKH
CBOET0 K HEM OTHOIICHUS;

® LCIIOJIb30BAHHWE BOCIMTATEIBHBIX BO3MOXXHOCTEW COJEp:KaHHUs y4eOHOro
OpeiMeTa uepe3 JEMOHCTPALMI0 JIeTAM I[PUMEPOB OTBETCTBEHHOTIO,
IPaKJAHCKOT O IIOBECHUS, IIPOSIBIICHHUSI YeJI0BEKOII0OUS U
100pOCepACUHOCTH, Yepe3 MoAO0OP COOTBETCTBYIOIMIMX TEKCTOB JJIsl UTCHMUSI,
NpOOJIEMHBIX CUTYaIUi 7151 OOCYXKICHHS B KJIacce;

® [pPUMEHEHHWE HA YPOKE HHTEPAKTUBHBIX (QopM pabOThl y4alIuxcs:
UHTEJUICKTYaJIbHBIX WIP, CTUMYJIHPYIOIIUX IMO3HABATEILHYIO MOTHBAIIUIO
IIKOJIBHUKOB; JIUCKYCCHM, KOTOpbIE [al0T Y4YallUMCS BO3MO>KHOCTh
npuoOpeCTH OMBIT BEACHUSI KOHCTPYKTUBHOIO JUAJIOra; rPYNIoBOM pabOThI
win paboThl B Mapax, KOTOPbIE y4yaT MIKOJLHUKOB KOMaHJIHOW pabore u
B3aUMOJICHCTBUIO C IPYTUMHU JI€ThbMU;

® VHUIMMPOBAHWE W  TOMJEPKKA  HMCCIECIOBATEIBCKON  JIESITEIBHOCTH
IIKOJILHUKOB B paMKaxX peaju3alud UMH WHAUBUAYAITbHBIX M TPYMNIOBBIX
UCCJIE0BATEIbCKIUX MPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOKHOCTh
OpHOOpPECTH  HABBIK ~ CAMOCTOSITEIBHOTO — PEIICHUS  TEOPETUYECKOM
npoOJieMbl, HaBBIK T€HEPUPOBaHUS U O(OpPMIICHUS COOCTBEHHBIX HJICH,
HABBIK YBQXUTEIHHOTO OTHOIICHHUS K YYXHM HIESIM, O(QOpPMICHHBIM B
paboTrax Apyrux uccienoBaTeseil, HaBbIK MyOJIUYHOr0 BBHICTYIUICHHS TEpe]l
ayIUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU 3PEHUSI.
OOmiee YMCIIO YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpPOBHE

OCHOBHOTO 00111eT0 00pa3oBanus, cocrapisieT 134 yaca:

B 8 KJ1acce — 68 yacoB (2 yaca B HEJIENIO),
B 9 kJacce — 66 yacoB (2 Jaca B HEJEINIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ienneHus: CMecei.

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

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

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

DOU3UYECKUE U XUMUYECKUE SBIICHUS. XUMHUYECKasl pEAKLNS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0U, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJABI) U XMMHYECKUX (FOpPEHHE CBEUH, MPOKAJIWBAHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) npu HarpeBaHuu, B3aMMOACHCTBHE Kene3a ¢ pacTBopoM coau meau (11),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHHWE W  ONKWCAaHUE  pPE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxokaeHue kuciaopoja B TOpupojae, (GU3MYECKHEe U XUMUUYECKHE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

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

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3MYECKHe U XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
nonyyeHus. Kucnorsl u conu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B paCTBOPE. XUMUUYECKUE CBOMCTBAa BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMiA. PU3NYECKHE UM XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa cosieil. @U3M4YECKUE U XUMMHUYECKHE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumomaecTeue Bomopona ¢ okcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
uzydyeHue B3aumojercTBusi okcuna menu (ll) ¢ pacTBopom cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

[Hepuoagnueckuit 3axkoH u Ilepuoamuyeckas cucremMa XHUMHYECKHUX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHbIE U IIETOYHO3EMEIbHbIC METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtembl xumuueckux 3iemMeHToB J[. M. MenneneeBa. [lepuobl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoii cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 FPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIeMEHTOB. IOHHAsI CBA3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE OOpa3IoB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaIMETHBIX CBA3€M MNpU M3YYECHHMM XUMUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO1uue ecTecTBEHHO--HAYUHbIC MTOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KAJIMUSA, KaJdblUsi M UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCKUX peakiuii Mo pa3IMuHbIM Mpu3HaKaM (110 YuciIy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakiuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHOBecUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUUECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHbIE YypaBHEHHsS peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pasioKeHHs, COSAUHEHUs), pacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuciora, (Qu3Myeckue U XUMUYECKHE CBoMcTBa (oOmue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



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

OO6mas xapakrepuctuka 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).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
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 pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (HochaTtoB B KaUECTBE MUHEPATIBHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpymnmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO TMOTEIUVIEHUS KIMMaTa, MNapHUKOBBIM
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue u mnpuMeHeHue. KauecTBeHHas 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, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONIOrMYECKU BaXKHBIX BEIECTBAX: KUpaX, OeNKax, YriieBoJiax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHus KpeMmHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX 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
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3y4YEHHUE XUMHUUYECKUX CBOWCTB
paz0aBIeHHON 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 U (ochaT-uOH U M3yYEHUE 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
YCTPONCTBOM MPOTUBOTas3a, MojdyyeHue, coOMpaHue, paclio3HaBaHUE U WU3y4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMeTaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [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 TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocOOBI 3amuUThl UX OT Kopposww. CrutaBel (CTaib, YYryH, MIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE 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.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /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:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMM HAa WMOHBI: MArHUs, KAJIbLWs, AIFIOMUHUSA, IMHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momorns npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3ydeHre o0pa3lloB MaTEepUAIOB (CTEKJIO, CIUIABhI METAJUIOB, MOJMMEpPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: MaTepus, aroM, DJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTUYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOLIETro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TIOBEIEHHUS U CIIOCOOCTBYIOT MpolieccaM
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U 00IIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOLIM B IIpOLECCE OTOW Y4eOHOM JeATEIbHOCTH, T'OTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOr, JIOCTYITHBIMA TEXHUYECKHUMH CpPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYUYEHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMHM B OBITY U PEATbHON KU3HH;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPO(EeCCHOHANBHOM Cpe/Ie;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE IEHHOCTH COOJIIOICHHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKalollel MPUPOIHON CPefoi, A MOBBILICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOU U COITMAIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIE), KOTOpbIEe O0OECIEUMBAIOT (POPMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHYCCKUX TIOHATHHA (BBIACIATH MX XapaKTEPHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMH), HCTIOIb30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CJIEACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHbBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETTH, UCITOJIb3YEMbIC B XUMUH,
npeoOpa3oBhIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe e CTBUSI:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUEHHYECKHX DKCIIEPUMEHTOB, YyMEeHuEe HaOJIogaTh 3a XOAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
apyrumu popMamu rpauki 1 UX KOMOMHALUSAMY;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIe JelCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHCHbMEHHBIX TEKCTax; JenaThb MPE3CHTALNIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  MNPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U ApyTrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhbHOCTh, BRIOUPATh HarbOonee d(PPEeKTUBHBIC CITOCOOBI PEIIeHUs YICOHBIX H
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW IIEJIN, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCA Hay4yHbIC 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenust B 8 kiiacce npeiMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M1 HEOJAHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKasl peakius, Kiaccupukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIIPHAS M HEIMOJSApPHAs KOBAJICHTHAs! CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSATH ITU MOHATHUS MPU ONMMMCAHUM BEILIECTB U UX MPEBPAILLICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUN 110
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepumomumueckoro 3axkona JI. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJIOkeHHs B llepuomnueckoit cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00llee Yucio dJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 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, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpallCHU B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEaKLNH;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NMO3HAaHUSA — HAONIOJEHHE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHATHA: XUMHUYECKHIA
AJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAS] IUCCOLMALNS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIoTponusi, aM(pOTePHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATHUS MPHU OMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3apsii MOHA M0 XUMUYECKON (opMmyie, XxapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo Gopmy llepuoandeckoil CUCTEMbl XUMHUECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYI C Y4ETOM CTPOCHHS UX
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
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OOMHME M CHCIU(DHUECKHE XUMHYECCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca dTUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, IMTPOBOJAUTH PAcUEThI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O U COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
NIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAy4YHBbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
No 1/ HaumeHoBaHMe pa3/ieJioB U TeM Kosm4ecrso yacos duaekTpoHHble (LM poBbIe) 00pa3oBaTeJbHbIE
°n/m
NporpamMMmbl Bcero pecypchbl
Paznea 1. [lepBonayajibHble XUMUYeCKHE TIOHATHS
XuMust — BakHasi 001aCTh
1.1 €CTECTBO3HAHMS U IIPAKTHUUECKON 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
JIesTEeTbHOCTH YeI0BeKa
1.2 BemectBa 1 XuMHu4uecKue peakiuu 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Paznen 2. BaxHeilune npeacTaBUTe I HEOPraHNYeCKUX BellecTB

Boznyx. Kucnopon. [Tonsitue 06

2.1 6 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
OKCHIaX
B !

2.2 OAOPOAL. TIOHATHE O KueaoTax o 8 bu6mmorexa IIOK https://m.edsoo.ru/7f41837c
COTISIX
Bona. P LI 0

2.3 A8, TACTBOPRL. LIOWIIHE O 5 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
OCHOBAHUAX
O

2.4 CHOBHDIC IfHaCCH HEOprafHeciux 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COeIMHEHU N

Hroro no pazueny 30

Pasnea 3. Ilepuonnueckuii 3axon u [lepuoanuyeckas cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE pe€aKuu

3.1

[Teproauueckuii 3aKOH U
[Tepuoanueckas cucrtema
XHMHYECKUX djiemMeHnToB Jl. M.

bu6nmoreka LIOK https://m.edsoo.ru/7f41837c



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

Mennene-eBa. CTpoeHue aToma

Xumnyeckas cBsi3b. OKUCINTEIHLHO-

3.2 BOCCTAHOBHTENbHbIE PEAKIH 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmmoteka I{OK https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHoe BpeMs 1 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnyecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsl

1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU 1 bu6mmoreka [IOK
yejioBeKa. Teila u BemecTBa https://m.edsoo.ru/ff0d210c

2 ITonsarue o MeTogax NO3HAHUSI B XUMHUHU 1 bubmorera [IOK

8 https://m.eds00.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a0OpATOPUH U IPUEMBI O0PALLEHUS C 1 1 bubmorexa [OK
patop p pattt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAaHUEM)

4 Yucteie BemecTBa U cMech. CrocoObl 1 bu6nuorexa [IOK
pasaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruaeckas paborta Ne 2 «Paznenenue

5 cMecei (Ha mpuMepe OYMCTKH ITOBAPEHHOM 1 1 Bubmmorera [IOK

p p p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK

6 ATOMEL M MOJICKYIIEL 1 https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKUE JIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeIe U CI0KHBIE BEMIECTBA 1 bubmorexa LOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIPHOE YVUCHUE 1 bubmorexa HOK

yip M https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6nuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckasi popmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHocuTenbHad aTOMHAsI Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHASI MOJIEKYIISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10y XUMAYECKOTO DJIEMEHTA B bubmuorexa [IOK
COEeIUHEHNU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Mosnb. MosnsipHas bu6nuoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 Pu3znyecKre 1 XUMUUYECKHUE SIBJICHUS. bubnmoreka [IOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycaoBUs NPOTEKaHUS bu6nuorexa [IOK
15 .
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELLIECTB. bubnmoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruucnenust KoauuecTBa, MacChl BEIIECTRA bubmuorexa [IOK
10 YPaBHEHUAM XUMHWUYECKUX PEaAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukarus xuMrudeckux peakiui
18 (coe I/IH(EHI/IHH A3JI0KEHUS 331\1;6 CLII{I/ISI bubamorexa [IOK
A P > SAMCTICHI, https://m. edso0.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoNeAuCT. O600IIeHHE 1 bubmmorexa [IOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
cUcCTeMaTH3alus 3HaHUI
KonTponbhas pabora Nel no teme «Bemecta bu6nuorexa LIOK
20
Y XUMHYECKUE PEAKLIAI) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB Bo3ayxa.
21 KHC?I)(])XO — 3JIEMEHT U TIPOCTOE BeHyZCTBo bubmorexa [TOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
22 duznvecKkre 1 XMMUYECKHUE CBOMCTBA bubmuorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJIOpO/ia (pEaKIuy OKUCIICHUS, TOPCHUE).
[Tousitue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Croco0bl noTy4eHus! KHCI0po/ia B

bu6nmuoreka [IOK

23 71a00paTOPUH U POMBIIUIEHHOCTH. httos:/m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciaopoaa
TennoBoi 3¢ PeKT XMMUIECKOM peaKInH,
24 TIOHSITHE O T(i)qoMongquCKOM paBH:HI/II/I bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIAOTEPMHUUECKHIX PEAKITHIX
TomnuBo (HedTh, Yroiab U METaH).
25 3ar 5[3HeI-EI/qu];OS . a, CITocoObI Zro bubmmorera LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «ITony4yenue u coOupaHue KHCIOpOaa bubmmorexa [IOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — 31eMeHT U MPoCTOe BEIIECTBO. bu6nuorexa LIOK
Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 Pu3nYeCKUe U XMMUYECKUE CBOWCTBA bubnmoreka [JOK
BojJlopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 Homsrrite o KCNIOTAX 1 COMX https://m.eds00.ru/ff0d50d2
30 Crioco0sI OTydeHus: BOJAOPOA B bubmuotexa [IOK
1ab0paToOpHH https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
31 «ITonyuenue u cobupanune Bog0Opoaa bubamorexa [IOK
i onp FOpoa, hittps://m.eds00.ru/ff0d4f42
W3YYCHHUE €T0 CBOMCTBY
n bubmuorexa [IOK
32 M i . A
OJISIpHBIN 00BEM ra3oB. 3aKOH ABOTaIpo htts://m.edsoo.ru/ffod542e
33 Breruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA bubmuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero u3BeCTHOMY KOJNYECTBY
BEIIIECTBA WIN 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenus 006EMOB ra30B M0 ypaBHEHUIO

bu6nmuoreka [IOK

34 &
peakiuu Hil OCHOBE 3aKOHA 00BEMHBIX httos:/m.edsoo.ru/ffod5708
OTHOIICHUI Ta30B
35 PuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
36 i. I1
CoctaB ocHoBanwii. [lonsatue 06 nHANKATOpaxX httos://m.edsoo.ru/ffod59e2
Bopa kak pactBopurens. HacblmeHnHsie u
37 HEHaChILIEHHbIE pacTBOPHI. MaccoBas 10 bubamorexa [IOK
PACTBOPHL. https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[Tpaktuueckas padora Ne 5 o Teme
38 «[IpuroroBieHne pacTBOPOB C ONPEACIEHHON bubmmorexa [IOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeil pacCTBOPEHHOTO BEILIECTBA
39 Kontponbhas padorta Ne2 no teme bu6nuorexa LIOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, Kiaccuukams, bubmuorexa [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenne u XuMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX brbmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: cOCTaB, K1accupUKaIus, bubnmoreka [JOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 IlosrydeHue U XUMHUYECKUE CBOMCTBA bu6nuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukarms, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmoreka [IOK

45 [TosryyeHue u XUMHYECKUE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKJIATYPa, CIIOCOOBI bu6nuoreka [IOK
MOJYyYEHHS, XUMUYECKUE CBOVCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas pabota Ne 6. Pemenue
47 SKCNEPUMEHTAIBHBIX 337a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN»
48 I'eneTnueckas cBsA3b MEXKIYy KilaccaMmu bubnuotexa [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHHEe U CUCTeMATH3AIHS 3HAHUN
- i https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCChl HEOPTraHUUECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCMHEHUH
[lepBbie monbITKH KiIacCUPUKAITTT
51 XMMUYECKUX dJIeMEHTOB. [IoHsITHE O rpymIax bubmmorexa IOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Tepuonnueckuii 3akon u Ileprnonnueckas
52 CHCTEMAa XMMHUYECKHUX dieMeHToB . U bubamorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Teprobl, rpynIbl, MOATPYIIILI bubmmorexa LIOK
PHOILBL, TPYHIRL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX fA11EP. bubnmnoreka [IOK
N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
. bubmuorexa [IOK
55 anemeHToB llepuoguueckoit cucremsr /1. U.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JIECMEHTA I10

56 ero noJIoKeHuIo B [lepuoanueckoi cucteMe bubmmorexa LHOK
proa https://m.edsoo.ru/00ada824
. 1. Menneneesa
3nauenue [lepuonuyeckoro 3akoHa st
57 a3BUTHS HayKu U npaktuku. J[. 1 bubmorera [IOK
P y . P . o https://m.edsoo.ru/00ada96e
MeHneneeB — yu€HbIN, MIEIaror u rpakJIaHuH
DIIEKTPOOTPULIATELHOCTH aTOMOB bubnunoreka [IOK
58
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Hounas XuMUIecKas CBAsk https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsgpHas XUMHUUYECKAs CBI3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosipHas XUMHUYECKAS CBA3b bubmmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okuceHus https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUATEIIBHBIE PEAKIINI Bubmorexa ITOK
peaxtt https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU Bubmorexa ITOK
https://m.edso0.ru/00adb076
65 Kontponbhas paborta Ne4 no teme «Ctpoenue bubnuorexa LIOK
aroMa. XUMHUIECKas CBSI3b) https://m.edsoo.ru/00adb486
66 Pezepublii ypok. O600111eHNE U bubmorexa [IOK
cUCTeMaTHU3alusl 3HaHuN https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O600611eH1E 1 bubnmnoreka [IOK
CUCTEMaTHU3alUs 3HAaHUN https://m.edso0.ru/00ad9ch2
68 PezepHublii ypok. O600111eHNE U bubnuoreka [IOK

cucTeMaTu3alus 3HaHUuM

https://m.edsoo.ru/ff0d61c6
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
uudposBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuueckue
Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
[Tepnoanueckuii 3akoH. [lepnognueckas
1 CHCTEMA XMMHUYECKHUX AieMeHToB /. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorera LOK
p P https://m.edso0.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 bub6mmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHU4IeCcKOH CBSI3U U THITBI 1 bubmuorexa [IOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme
5 «[loBTOpEHNUE U yriTyOJieHNE 3HaHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
6 Knaccudukanus XuMH4ecKuX peakiifii mo 1 bubnmnoreka [JOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUECKOM pEaKI1u.
7 [loHsiTHE O TOMOTE€HHBIX U F€TEPOTEHHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
8 @DakTopsl, BIUAIOIINE HA CKOPOCTh 1 bub6nmoreka [IOK
XUMHUUYECKOHN PEAKIMU U ITOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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9 OKHCIUTENTBHO-BOCCTAHOBUTENIbHBIE bubnmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IIEKTPOIIUTUYECKON JUCCOLUALIIY. bu6nmorexa LIOK

10
CubHbIE U clTaOble SJEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HNonusie ypaBHEHHS peaKIuit bubmmorexa [IOK

yp peaxit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBaHUM
12 B CBETE MpEJCTaBICHUI 00 bubmorexa IOK
peA N https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLIMAIIIT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MpeACTaBICHUMN 00 IEKTPOTUTHICCKON bubmorexa LIOK
pest P https://m.edsoo.ru/00add8b2
JIUCCOINAITAN
14 [TonsaTue o rumponnse cojei bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0o001IeHHE B CUCTEMAaTH3aIU 3HAHUN
B H https://m.edsoo.ru/00addd12

16 [Tpaktuueckas padora Ne 1. «Permenune bu6numorexa LIOK
AKCIEPUMEHTAIIBHBIX 33721 https://m.edsoo.ru/00addbfa
KoHnTtponbHas padota Ne2 o teme

17 «IIEKTPOTUTHYESCKAS TUCCOIHAITHS bubmorexa LIOK

P A HHALI. https://m.edsoo.ru/00addec0
XUMHUECKHE PEaKIUU B paCTBOPaxX»

18 OO01mas xapaKTepUCTHKA TaJOTeHOB. bubmuotexa [IOK
XuMHYECKHEe CBOMCTBA Ha MpUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHasi KUCJIOTA,

19 XHMHYECKHE CBOMCTBA, TOJIYICHUE brbmorexa LIOK

> THOIYH ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
20 [TpaxTrueckas padora Ne 2 o Teme bubnmoreka [JOK

«ITonyyeHue COJITHOM KUCIIOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348
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€€ CBONCTB»

Brraucnenus 1o YPaBHCHHUAM XUMHUYCCKUX

bubmuorexa [IOK

21 CaKIMi, eClIM OJIMH U3 PCarcHTOB JaH B
peardt A P A https://m.edsoo.ru/00ade488
U30BITKE
29 OO61as xapakTepucTrka 3eMeHToB VIA- bubnmoreka [JOK
TpYHIbI https://m.edso0.ru/00ade64a
AnnotponHbie MOIU(MUKAIIMY CEPHI.
23 HaXO)KI;[eHI/Ie CEPEI H(beé CoeI[I/IHCI:{I/Iﬁ B bubmorexa [OK
p ¥ https://m.edsoo.ru/00ade64a
npupoze. XMMHYECKHe CBOICTBa cephl
CepoBoaopon, cTpoeHue, hpru3nueckue u bubnmoreka [IOK
24 .
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIoTa,
25 dU3HYEeCKre U XUMUYECKHIE CBOHCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHHE
XHUMHUYECKUE PEAKLIAH, JIEKAIINE B OCHOBE
26 MPOMBIIIJICHHOTO CIIOC00a MOTyYeHUs bu6nmorexa [IOK
CEpPHOU KUCIOTHl. XMMUYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKpPYXaroIIei cpebl COEAMHEHUSIMHU CEPbI
97 Brrauciierne MaccoBoit 1071 BEIXO1a bubmuorexa [IOK
IIPOJIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa dJIeMEHTOB V A-
08 IpyNIbl. A30T, pacpoOCTpaHEHHE B bubnmoreka [JOK
npupoje, GU3NIecKue 1 XMMHUIECKUE https://m.edsoo.ru/00adeea6
CBONCTBa
29 AMMHaK, ero pu3n4ecKue 1 XUMHYECKUE bub6nmoreka [IOK
CBOMCTBA, MTOJIy4YCHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTrueckas padora Ne 3 o Teme bubnmoreka [IOK

«HonyquI/Ie aMMHakKa, UI3y4dCHHUEC €T0

https://m.edso0.ru/00adf180
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CBOHCTBY»

A30THast KUCIOTa, e€ pu3mueckue u

bubmuorexa [IOK

31
XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHuE HUTPATOB U COJICH aMMOHHSI
39 B KaU€CTBE MUHEPAIbHBIX YI0OpEHUH. bubnmoreka [JOK
XHUMHUYECKOE 3arpA3HEHNE OKPYKAOIIEH https://m.edso00.ru/00adf518
Cpelbl COSAMHCHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u ochopras
33 KHUCTI0Ta, GU3NYECKUE U XUMUYECKHUE bubmmorexa [IOK
o https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4EeHHE
Hcnonp3zoBanue pocdaTtoB B KauecTBE
34 MHUHEPAJIBHBIX YI00peHUil. 3arpsi3HeHne bubmorexa HOK
p . yAoOP - 24P https://m.edso0.ru/00adfc20
NPUPOIHOH cpenbl pocdaTamu
35 VYriepoa, pacupocTpaHeHUE B IPUPO/IE, bubnmoreka [IOK
¢buznyeckre U XUMHUYECKUe CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux Gu3ndecKue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKUE bubnuotexa [IOK
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YIiiepoja https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUcioTa 1 €€ conu buommorera LOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas pabota Ne 4 o Teme
38 "ITorydyeHune yrieKucioro rasa bubmmorexa [IOK
yi yr ) . https://m.edso0.ru/00ae027e
KauecTBenHnas peakuus Ha kapOOHAT-HOH
[lepBoHavanbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemnwnii u ero coenuHeHmst bubmuotexa [IOK
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[TpakTuueckas padorta Ne 5. Pemenue

https://m.edso00.ru/00ae080a

41 AKCIEPUMEHTAJIBHBIX 33124 110 TEME bubmmorexa [OK
. https://m.edso0.ru/00ae0bf2
«BakHelme HeMeTauTbl ¥ UX COSTUHEHUS

4 Kontponbhas pabora Ne3 mo teme bubnmoreka [JOK
«Baxkueiinie HeMeTaIIbI U UX COEIUHEHU https://m.edsoo.ru/00ae0el8
OO6m1as XxapaKTepPUCTUKA XUMHUYECKUX

43 3JIEMEHTOB — MeTasuloB. MeTramumueckas bubnnoreka [IOK
CBS3b U METaJUIMYECKasi KPUCTATUIMYECKAst https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKkue CBOMCTBAa METaIOB
XuMHYEeCKre CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN psiJ] HANIPSKEHUN bubmmorexa LOK

https://m.edso0.ru/00ae1156
METaJJIOB
OO61mue crnocoObl MOMyYSHHS] METAJLIOB.

45 CnnaBel. Beruncnenus o ypaBHeHUSIM bubmumorexa [IOK
XAMHYECKHUX PEAKINNA, €CIIH OUH U3 https://m.edso00.ru/00ael1156
peareHTOB COJAEPKUT MPUMECH

46 [ToHsITHE O KOPPO3UHU METAIIOB bubmmorexa [IOK

https://m.eds00.ru/00ae1278
bu6mmoreka [IOK

47 LesosrEle MeTaEI https://m.edsoo.ru/00ae14b2

48 OKcUIBI ¥ THIPOKCHIBI HATPHS U KaJlns bubmmorexa [IOK

https://m.edso00.ru/00ae14b2

49 [Ilen0uHO3EMENBHBIE METAJUIBI — KAJIBLIUHN U bubmmorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxxuetimmue coefuHEHUS KAJIbIUI bubmorexa HOK

https://m.edso0.ru/00ae15e8

51 O0001IeHne U cUCTEMATU3AUS 3HAHUN
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bu6nmmoreka [IOK

52 JKécTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUsI
A yerp https://m.edso00.ru/00ae1886
[Tpaktuueckas padora Ne 6 o Teme
53 "JKECTKOCTDL BOABI U METOMIEI €€ bubmorexa [IOK
\ https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6nmmoreka [IOK
54 AmroMuHAi
https://m.edso0.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHIA U bub6mmoreka [IOK
TUIPOKCUAA https://m.edso0.ru/00aelc64
Bbubnuorexa [IOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U comu xxenesa (1) u bubnnoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001EeHne U cUCTEMATH3AIUS 3HAHUN
[TpakTrueckas padorta Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3a/1aY 10 TEME bubmmorexa [OK
P . https://m.edsoo.ru/00ae3de8
«Baxueiinme MeTaIlIbI 1 KX COETUHEHUS
Bbruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMii, eCJIM OIMH U3 PEarcHTOB JaH B
60 5136I>ITK6 WIN COJNlE )KI/ITI?'I AMeCH bubmmorexa [OK
AP . p ’ https://m.eds00.ru/00ae1750
Brrunciienus MaccoBOi TOIM BEIXOIA
MPOIYKTA PEaKIIuu
61 O00011eHNEe U cUCTEMATU3AIMs 3HAHUN
62 Kontponbnas padota Ne4 o teme
«Baxknelimue MeTaIbl U UX COETUHECHUA
BemecrtBa 1 Mmatepualibl B IOBCEAHEBHOMU bu6mmoreka [IOK
63
JKU3HH YeJ0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpss3HEHNUE OKPYKaAIOIICH bubmuorexa [IOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

https://m.edsoo.ru/00ae4270

cpenbl
65 Posib XMMHHM B pellIEHNH KOJOTHYECKUX 1 bub6nuorexa LIOK
pooiiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011ICHNE 1 1 bubnmorexa [JOK
CUCTEMAaTHU3aLMS 3HAHUN https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kimacce/ I'abpuensia O.C., Octpoymos U.I"., Cnaakos C.A.,
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»
* Xumus, 9 kiacc/ 'adpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxtmonepHoe obmiectBo «M3marenscTBo «IIpocBenieHne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

1.0.C. T'abpuensin, U1.I'.OctpoymoB, C.A.Cnanko Xumus 8 kiacc. M.
"IIpocBemenne"” 2023

2.1.0.C. I'abpuensia, U.I.OctpoymoB, C.A.CnaakoB Xumus 9 knacc. M.
"IIpocBemienne"” 2023

3.Metoauueckoe nmocodue "Ypoku Xumuu B 8 kinacce"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

1.http://gotourl.ru/10730 - snexTpoHHas OMOIMOTEKA YIeOHBIX MaTEPHAIIOB 110
XUMHHU Ha OCHOBE KHUTH "' XUMHUUecKas SHIMKIone us"
2..http://gotourl.ru/10735 - sxypran "XuMus U KU3HE"
3..http://gotourl.ru/10740 -nonynsipHas OMOIMOTEKA XMMHYCSCKUX DJIEMCHTOB.

4..http://gotourl.ru/10764 - onnaiiH - SHIMKIONEINS
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