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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XWMHUM Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHHM K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUsl, MPECTAaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCIUTAHUS U C YYETOM KOHIICIMU MPENOaBaHUsI YYEOHOTO NMpeaMeTa « XUMUsH
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xuMuu Aa€T TPEACTABICHHE O IENsIX, OOIIeH cTpareruu
oOy4eHHsl, BOCHHUTAHUS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpEeAyCMaTpUBAET pPACHPEEICHUE €ro IO KiaccaM M CTPYKTYpUpPOBAHHUE IO
pazielniaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEN0BATEIbHOCTh  M3YYEHHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM Yy4eOHOTO mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTaTam 00y4eHHUs XUMUU Ha YPOBHE IeJIeH U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YE€OHO-IIO3HABATENILHOM JI€ATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWUMHH CIIY>)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MpeACTaBiICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH MPECTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruu W 00 DBOJIIOIMU BEILECTB B MPUPOJAE, O MYTIX PEIHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOTO pPa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 3KOJOTMYECKON O€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEW  JJII  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYphI TUYHOCTH, €€ 001Iei 1 (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJIEHUS U TBOPYECKUX CITOCOOHOCTEH
oOydaronuxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW  JIESITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJ0BATEIbCKUX YMEHHUM, HEOOXOJIUMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM JICSITEIBHOCTH;

3HAKOMUT CO CHENU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LIEJIOCTHOTO B3JIsiia HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYarOIUXCsl;



CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbie HampaBlieHWS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIUPUKON
COJICpKaHUsl  y4eOHOrO  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IMEIaroruuecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0A30BOM HAYKU XMMHUU Ha OINpPEACIIEHHOM dTare eé
Pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUS OPUCHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMbI IMEPBOHAYAIBHBIX TMOHSITHUN XUMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUH
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUU CPOPMHpPOBAHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzydeHuto. ColiepaHu€ CKIIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIIMUITY
MOCJIEI0BATEIBHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX NPEACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUY aTOMa U XUMHYECKOMN CBS3H;

— TpeACTaBICHUM 00 HIEKTPOJMTUYECKON JTUCCOIMAlMM BEIIECTB B
pacTBopax.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (QYHKIIMA OOBACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEU MPAKTUYECKOIO MPUMEHEHUS U MOJYy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJACTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJlaM TO3HaHMS B Hayke. M3ydeHue XUMUU NOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW W3 paHEEe HU3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX)aloIUil MHUDY,
«buonorus. 5—7 knacce» U «Pu3nKa. / Kiacey.

[Ipy wu3yuyeHHUH XUMHHM TPOUCXOAUT (QopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEeIbHOCTU 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOUW KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAaHUN — Ba)KHEUINX (haKTOB, MOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJIOKCHHM,
JOCTYIIHBIX 00O0OLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HW3YYCHUH BEIECTB U
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PAa3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUUA Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaKHOE
3Ha4Y€HHE MPUOOPENH TaKUE 1NN, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHHMs Ha CHCTEMaTHYECKOE MpUOOIIEHHUE
oOy4Jaronmxcsi K CaMOCTOATENbHON I03HABATENbHON NI€ATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOIMIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecreueHue yclIoBuil, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYatOITUMUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOMIMX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— QopmupoBanue oO0mEeld GYHKIUOHAIBHOM M €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSACHATP U OLEHUBATh SIBICHUSA
OKpY>KaIOIIET0 MHpA, WUCIOJb3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opmupoBaHHE y OOYYAIOIIMXCS TyMaHUCTHYECKUX OTHOIICHHMI,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAHUW JUIsl BBIPAOOTKH SKOJIOTMUYECKU
1eJIeCO00Pa3HOro0 TOBEAEHUsT B OBITY M TPYAOBOM JIEATENBHOCTH B LEISIX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCHHMTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS U HANpaBJIEHHOCTU AAbHEHIIEro
oOydeHusl.

OO0miee YMCIO 4YacoB, OTBEAEHHBIX [UIsI HM3YyYEHHMS] XMMHUHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

BocnurarenpsHblil MOTEHIHAI npeaMeTa peaan3yceTcCsa 4YCpe3:

MaKCHMaJbHOE HCIOJIb30BaHNUE BOCHUTATEIBHBIX BO3MOXHOCTEH COIEpX aHHUs ydeOHOTro
npeaMera Uit GopMupoBaHHMS Yy OOY4YalOIIUXCS POCCUHCKUX TPAaJWLMOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHUCKOIO MCTOPUYECKOTO CO3HAHMS Ha



OCHOBC HUCTOPHUYCCKOI'O0 IMPOCBCUICHUA, HOI[60p COOTBCTCTBYIOILICTO COJACPKaHHUA YPOKOB,
SaHaHHﬁ, BCIIOMOTraTCJIbHBIX MaT€praioB, HpO6J'I€MHBIX CI/ITyaHI/Iﬁ JJIA O6CYH(HCHHﬁ;

BKIJIIOUEHHE B pabouyl0 MpOrpamMmy IIeJIEBBIX OPUEHTUPOB PE3YyJIbTATOB BOCHHUTAHUS, UX
y4eT B ONpeiesIieHUU BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHATU;

BBIOOP METO/IOB, METOMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIUTATEILHOE BO3JCHCTBUE Ha
JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM HJCAJIOM, LEIbI0 W 3aJa4aMyd BOCIUTAHUA,
[EJICBBIME OPHEHTHPAMHU PE3YJIbTATOB BOCIUTAHUS; PCATH3ALUI0 MTPUOPUTETA BOCIHUTAHHS B
y4eOHOU JesITebHOCTH;

MPUBJICYCHUE BHUMAHHUA OOYyYaroUIMXCsl K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypoKax
TEM, SIBJICHUA W COOBITHH, WHUIIMHPOBAHUE OOCYXKICHUW, BBICKA3bIBAHUI CBOETO MHEHUS,
BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHUS K U3Yy4aeMbIM COOBITHSM, SIBICHUSM, JTUIAM;

NPUMEHEHHE HMHTEPAKTUBHBIX (GopM  yueOHOW paboTbl -  UHTEIUICKTYaJbHBIX,
CTUMYJIUPYIOIIUX TI03HABATEIBHYI0 MOTHBAIIMIO, WTPOBBIX METOJUK, AMCKYCCHH, JArOIINX
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOIO JHAlIOTa; TPYMNIOBOM paboThI,
KOTOpasi Y4YUT CTPOUTH OTHOIICHWUS U JCHCTBOBaTH B KOMaHJE, CIOCOOCTBYET PpPa3BUTUIO
KPUTHUYECKOT'O MBIIIJICHHS;

noOyaeHne oOydaronmxcsi CcoOJI0aTh HOPMBI TIOBEACHHWS, IpaBHia OOLICHUS CO
CBEpCTHHKAMH ¥  TENAarorn4ecKuMd  paOOTHHKAMH,  COOTBETCTBYIOIIME  YKJIATy
0011e00pa30BaTeIbHOM  OpraHU3allMM, YCTAHOBJIEHHWE M MOJIIEPXKKY J00pOKesIaTesIbHOM
aTMocQepsl;

OpraHM3ali0 HACTABHUYECTBA MOTHBHPOBAHHBIX U APYAMPOBAHHBIX OOYYarOIIMXCS Ha
HEYCHEBAIOIUMHU  OJHOKJIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAIOIIEro OOy4YarolUMCSl COLMAIbHO 3HAUYMMBIM OMNBIT COTPYJHUYECTBA U
B3alMHOM TIOMOIIIH;

WHULUMUPOBAHUE U TOJAEPKKY HCCIETOBATEIbCKOM JIEATENbHOCTH OO0y4arommxcs,
IUTAHUPOBAHUE U BBINOJIHEHUWE WHIMBHUIYaJIbHBIX M TPYMNIOBBIX IMPOEKTOB BOCHHUTATEIbHOU
HaIpaBJIEHHOCTH.



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHauYaIbHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XMMUU B )KU3HU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHWs B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBI. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckass (Gopmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTtHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMHUYECKOr0 3JIEMEHTA B
COCJIMHEHUH.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl U 4YHUCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABJICHUSA. XUMHUYECKAS] PEAKIUs U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BeIIeCTB. XuUMudeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOU, MpaBWIaMu pabOThl B JaOOpaTOpUu H
npuémMamMu o0palleHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHUE
bu3UYECKNX CBOWMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
dbu3nyeckux (IUIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpPaHHE caxapa B CTYIIKE,
KUTICHWE W KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) sIBJICHUHN, HaOII0JICHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3sioKEHHUE THUIPOKCHIA
Menu (II) mpu HarpeBaHuu, B3aMMOICUCTBUE Xkese3a ¢ pacTBopoM cosid meau (I1),
M3y4EHUE CIOCOOOB pa3ielIeHUs] CMECEW: C MOMOIbI0 MarHuTa, (GUILTPOBAHHUE,
BbITIApUBAHUE, AUCTIWLIAIMA, XpoMaTtorpadusi, MpOBEICHNE OYUCTKU MTOBAPECHHOM
CoJi, HaOJIOJICHWE U  ONUCAHME  PEe3YyJbTAaTOB  IPOBEJACHUSI  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHUsI MacChl, CO3JaHUE MOJENIed MOJEKYI
(IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacTaBuTe/id HEOPraHU4eCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT W MpOCTOe
BemiecTBO. Haxoknmenue kucimopoma B Tpupoie, (PU3MYecKkne W XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxkcunbl. Ilpumenenue kucmopoma. CrocoObl



MOJYYEHHS] KHCJIOpOJa B Ja0Opatopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kuciopoza B mpupoje. O30H — aJuIoTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- W JHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT W mpocToe BemiecTBO. HaxoxkaeHue Bomopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knemorel u comu.

MoutsipHbIit 00bEM Ta30B. Pac4E€ThI MO XMMHYECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBa BOAbl. Boma kak pacrteBopurens. PacTBOpEIL.
HacepiieHHble ¥ HEHACHIIEHHBIE PAacTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpupoZie ¥ B KU3HU 4YeloBeKka. KpyroBopoT BoJbl B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U
HecoseoOpazyronme. Homenknatypa oxcujoB. dusnmyueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanusa. Krnaccubukanuss ocHOBaHUN: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHWUl. PU3MYECKHE U XHUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHOocTM MetamnoB H. H. bekerosna.
[lonydeHue KUCIOT.

Conu. Homenkinarypa coneil. @U3ndyeckue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coneil.

['eHeTHMUecKas CBA3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAEPKAHUsI KUCIOPOJa B BO3AyX€E, MOJIYyYECHHUE,
coOupanue, pacro3HAaBaHWE W U3YYCHHE CBOWCTB KHCIOpOaa, HaOIoIeHne
B3aUMOJICMCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBUSI BO3HUKHOBEHUS W
ImpeKpaileHus TopeHust (Mokapa), O3HaKOMJICHHE C O0Opa3llaMH OKCHUJIOB U
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclO3HABAHUE M H3y4YCHUE
CBOMCTB BOJIOpoja (TropeHue), BzauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOIeHHE 00pa3IlloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEM pACTBOPEHHOIO BEILIECTBA, B3aUMOIEHUCTBUE BOJbBI C METAJLIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIEIOBaHNE O0pa3llOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/ICHNE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpAaxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMmojnencTBus okcupa menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT € METaJUlaMH, PEAKLUUN HEUTpAIU3ALMM, IOJYyYEeHHUE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM W3 PAacTBOpa COJM, PELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeUIMe KIacchl HEOPraHWYECKHUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckas cucTeMa XMMHYECKHX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XHMHMYeCKasi CBSI3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsiTHE O
IpynIax CXOJHBIX OJJIEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEIBHBIE METAJUIBL,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUABI
Y TUIPOKCHU/IBI.

Ilepunonnueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKHUX JIEMEHTOB /.
N. MenpgeneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMbl
Ilepnogmueckon cucteMbl xumuueckux 3eMmeHToB J. Y. MenneneeBa. Ilepuoast
n Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEpUOAA H
IPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB MepBbIX 20 XMUMHUYECKHX 3JIEMEHTOB
Ilepnogmueckonn cucremnl . M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykn WU npaktuku. . M. MenpeneeB — y4€HbIM U
IpaXXIaHNH.

Xumuueckass cBsa3b. KoBaneHTHas (moJjisipHas M HENOJIIpHAsi) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 2IEMEHTOB. IOHHAas CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMH.
IIpoueccsl OKUCIEHHS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TMAPOKCHA LMHKA C pPAacTBOpAaMU KHUCJIOT W WLIEJNOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEaKUUl
(ropenue, peakiiu pas3ioKeHUs], COSTUHEHU).

Mesrcnpeomemmunie ceasu



Peanuzanus MexXnpeaMETHBIX CBSI3€ MpH HM3yYEHUU XHMHUU B 8§ Kjacce
OCYIIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHbIX
NOHATUW, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU JUISI OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO11Iue ecTecTBeHHO--HAayUHbIE MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KJIacCHU(PHUKAIUSA, TMEPUOJUIHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PAAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHNUs, KOCMOC, IIaHETHI, 3BE3/1b1, CoHIIE.

buomnorus: ¢poTocunTes, AbIXanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpPaTbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOIAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYeCKAS peaKkuus

[Tepnoanueckuit 3akoH. [leproanyeckas cucTteMa XUMHYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHHE aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMIOB, Kaldus, KalblUsi MU HX
COCAMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmommyeckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKOM PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMu4ecKux peakiuii o pa3auyHbIM MPU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TerioBoMy 3ddexrty, mo
W3MEHEHUIO CTETICHEH OKHCIICHUS] XMMUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonsiTue 0 ckOpoCTH XuUMUYecKoM peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusxX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonarue o karanmse. [lonsTre 0 xumuyeckom paBHoBecun. MakTopsl,
BIMSAIOIIME HAa CKOPOCTh XHMHUYECKOW PEaKUUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMK,  JJCKTPOHHBIM  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOM  PEaKLUH. CocraBieHue  ypaBHEHHI



OKHCIIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLUALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonel, annonsl. MexaHu3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMUA BHUIAMU
XxuMHueckol cBs3u. Crenens aucconuannu. CUIbHBIE U CIIa0bIE IIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBUs NPOTEKaHUs peakil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpaUIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOMCTBa KHUCIOT,
OCHOBaHM W cCOJ€l B CBETE€ MPEIACTAaBICHUH 00 3IEKTPOJUTUUYECKON
nucconnanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — METAUVIOB U HEMETaIoB (rpaura MW ajiMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOHOCTU
pacTBOpPOB  BELIECTB, IIpollecca AUCCOLMALMUA KHUCIOT, WICIOYEed U  COJIEU
(BO3MOKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpPUANOB), IPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  MPOTEKaHUs  peakluil MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME TIa3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOLIUX  NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peakuuy pas3iokKeHHs, COSIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUMA HA HOHBI, pEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTaJyibl 1 X COeAMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3HUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA Ha NpUMEpe  XJopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOpOBOAOPO/I.
ConsiHasg KUCJIOTAa, XUMUYECKHWE CBOMCTBA, IMOJydYeHHE, NMpUMEHeHue. [leicTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M 4YelOBeKa. BakHenmme XJIOpUAbl U HX
HaxO0XJICHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHune u (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. Xumudeckue cBoiicTBa ceprl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKUE U
XUMH4YecKue cBorcTBa. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (QuU3MUecKMe H XHMHYECKHE CBOHcTBa (0OIIMe Kak
NpEICTaBUTENs Kjlacca KHUCIOT M cHeluduueckue). XUMUYECKHE pPEaKIHH,
JeXalie B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a TMOJMYy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. Haxoxnaenue ceppl u €€ COCOTUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6miast xapaktepuctuka 3JIeMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paCOpOCTpaHEHUE B MPHUPOIE,
dusnueckue u xumMuueckue cBoictsa. KpyroBopor a3ora B npupojae. AMMHaK, €ro
du3nuecKre U XUMUYECKHUe CBOMCTBA, MOJyuyeHue u npuMeHenue. Cou aMMOHUS,
ux GU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas: peakiys Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMONydeHHE, (PU3NISCKUEe M XUMUUYECKUE
cBOlicTBa (00mME Kak TPEACTABUTENS Kilacca KHCIOT W CHenu(UUecKue).
Hcnonp3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPAJIbHBIX
ynoopenuii. XuMru4ecKoe 3arpsi3sHeHUe OKPY>KaIOIIe Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOjoEMOB). Docdop,
ajuioTponHeie Monudukaruu docdopa, PuznUecKkue U XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciiora, GU3NIeCKre U XMMHISCKHUE CBOMCTBA,
nosydenue. Mcnonas3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrtepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapakTEepHbIE  CTENEHM  OKHUCJICHUSA.  YIJIEpOJ,  aUIOTPOIHbBIC
Moau(dUKalMKM, paclIpoCTpaHEHHE B MPUPOJAE, (PUIHYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIYYCHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, X PU3NIeCKue U XMMHUYECKHE CBOMNCTBA,
nojiyueHrue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIECHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAaHOJ, TIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEPTH),
MPOYKTHl UX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTre 0 OMOJOTHYECKU BaXKHBIX BEILIECTBAX: KUpax, OeiKax, yrieBojgax — U Ux
poiM B KM3HM YelloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITUHCHUN.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHUsT KpemMHUs B mpupoze. OOmmume mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBoi kuciaore. CUIMKaThl, UX HCMIOJIH30BaHUE B
OBITY, B IPOMBINLICHHOCTU. BakHelilne CTpouTeNbHbIE MaTepUallbl: KepaMuKa,



CTEKJIO, TIEeMEHT, O0eToH, xkene300eToH. [Ipobiembr 6e301MacHOTO HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKI[UN Ha XJOPHUJ-UOHBI U HAOIIOJECHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMUMHYECKHE CBOMCTBA
TaJIOT€HOB U WX COCIMHEHH (BO3MOXHO HMCIIOJIB30BAHUE BHUEOMATEPHAIIOB),
O3HAKOMJIEHME C O0Opa3laMu XJOPUIOB (TajJOT€HUJOB), O3HAKOMJICHUE C
oOpasnaMu  ceppl W €€  COCIUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ JAeHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYCHUE XHUMHYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHOM KUCIIOTHI, MPOBE/IEHNE KAUECTBEHHOM peaKIuu Ha CyJibdaT-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUN (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX yIOOPEHH, MOTyUCHHE,
coOupaHue, pacrno3HaBaHME€ M U3YYCHUE CBOWCTB aMMHUaKa, IPOBEJCHUE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U pocdar-uoH U U3ydYeHHe MPU3HAKOB
UX IPOTEKAHMUs], B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YEeHUe Mojieen
KPUCTAUNIMYECKUX PEIIETOK anmasza, rpadura, QyiepeHa, O3HAKOMIICHHE C
POLIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJyuyeHHUe, coOOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCIJIOTO Tra3a, MPOBEJICHUE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKIMENH CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJsibl 4 UX COeIMHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepmogumueckor cucreme xumuuyeckux osiemeHtoB [, .
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaundeckasl CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXMMHYECKUUA  psif
HarpspbKeHu MeTtauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0Iue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
CIoCcOOBI 3amuThl X OT Koppos3uu. CmnaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenoynbie MeTaUIbl: TOJNOKEHHE B lleproanueckoit cucteMe XUMHUUYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXKJIAEHHE B MPHUPOJIE.
du3znuecKkre U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUJIBI U



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIENOYHBIX METalIOB M HX
COCIMHEHUN.

[[lenouyno3eMenbHbIE METaUIbl MAarHMidi M KalbLMH: IIOJIOKEHHE B
Ilepnoguueckoit cucreme xuMmuueckux smeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupoie. Ousznyeckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuuda. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMHUHUNA: TIOJIO)KEHUE B [leproindecKkor CUCTEME XUMUYECKUX JIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aToma, HaxOKIeHHE B npupone. Pusznueckue u
XUMHUYECKHE CBOMCTBa amtoMuHUsA. AMOTEepHbIE CBOMCTBA OKCHAA U THIPOKCH]IA
AIFOMUHUS.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3HUECKHE H
XUMHUYCCKHE CBOMCTBA jkejie3a. OKCUabl, THAPOKCHIBI U coitu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJb30BAaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
Kalbllud W HATpHUsl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI HA WOHBI: MATrHMS, KaJblUs, aTIOMUHHUS, [IMHKA, JKEJie3a
(IT) u xeneza (I1I), meau (I1), HaOMrOAEHUE M ONUCAHUE MPOLIECCOB OKPAIIMBAHUS
IUTAMEHU HWOHAMHM HATpus, Kaius ¢ Kajblus (BO3MOXHO HCIOJIb30BaHHE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU]IA ATIOMUHMUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BaxHenne
METaJUIbl U KX COCTUHEHUS».

XuMus 4 OKpY Kawuas cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaroleld cpeinl (MpeaeibHasi JOoMmyCcTUMas
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIC
MaTepuarbl).

Mesrcnpeomemmunie ceasu



Peanuzamusi MeXmpeIMETHBIX CBsI3€d NMpU HM3YyYEHUH XUMHH B 9 Kiacce
OCYILIECTBIIIETCSI Yepe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAYUHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJSIOMNXCS CUCTEMHBIMU JJI1 OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kilaccuukamus, TMNEepUOJUIHOCTh, HaOIIOICHNE,
OKCIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBHIMI
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

®duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJI,
M30TOMbI, PagUOAaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsiji, MPOBOTHUKH,
MOJyIPOBOIHUKH, ~ JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUsS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHILE.

buonorusa: ¢orocuntes, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE IOPOJIBI,
M0JIE3HbIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHMsI JOCTUTAlOTCS B XO0/A€ OOy4eHUS XMMHH B €JUHCTBE Y4YE€OHOU U
BOCIIUTATEJIBHON NEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMU
COLMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSMM, NPHUHATHIMU B
oOliecTBe MNpaBUJIaMUM M HOpMaMH IIOBEIEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yslbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaroUIMXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX LEHHOCTHBIX OpHEHTAUUMUd U
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOTO BOCTIUTAHMSL:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIIECIWIO, NTOHMMAaHMS 3HAYEHUS XMMHYECKOM HAYKHM B KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIaJE€Th JOCTOBEPHON HMHQOpMauuen o
IIEPEOBBIX JOCTMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOUW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

IPEACTABICHUS. O COLMAIBHBIX HOPMax M IPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNENOBATEeIbCKOM, TBOPUYECKOW W APYrMX  BUAAX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpH
BBIMOJIHEHUH YY€OHBIX, I[O3HABATEJbHBIX 3a]a4, BBIIOJHEHUH XHUMUYECKUX
HKCIIEPUMEHTOB, CO3AaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOM Yy4eOHOW JAEesTENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHE M IIOCTYIIKM CBOMX TOBApHUIIEH C NO3WULHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTAaBIIAIOLIME
OCHOBY Ul TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aWMOCBS3SX YEJIIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHUU II0
XUMUHU, HEOOXOJUMBIE I OOBSICHEHUS HAOIIOJACMBIX IPOIIECCOB U SIBICHHM,
MO3HABATENbHON, MH(OOPMAIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOM pabOThl € Y4YE€OHBIMM TEKCTaMH, CHpPaBOYHOU



JUTEPaTypoO, JOCTYHHBIMU TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHMI0O W MO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATEIbCKOU
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JlaJbHEHIIEM;

4) ¢popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HaHUE ILEHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0POBbI 00pa3 »W3HH, OCO3HAHUE MOCIEICTBHUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJis, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH  COOJIIOJIEHUS] TMpaBWil OE30MAaCHOCTH NpU OOpaILllEHUUu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TPy10BOT0 BOCIUTAHMS:

MHTEpEC K MPAaKTUYECKOMY U3YUYEHHIO Ipodeccuil U Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIJOBOM NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHS MPEAMETHBIX 3HAHUWA IO XHUMHH, OCO3HAHHBIA BBIOOD
MH/IMBUIYaJIbHOM TPAeKTOPUH MPOJOJDKEHHS] 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
YCHEMIHOW MPO(eCCHOHATBHON AeATEIbHOCTH U PAa3BUTUSI HEOOXOIUMBIX YMEHUIA,
TOTOBHOCTH aJalTUPOBATHCS B IPO(HECCUOHATIBHOU CpeIE;

6) IKOJIOrM4eCKOTr0 BOCTIMTAHHUSI:

HKOJIOTMYECKH L€IecO00pa3HOEe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NIOHUMAaHUE [IEHHOCTH 3I0POBOrO U
O0e3zonacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3HMUECKOMY M TICUXHMYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
paBuJ1 O€30MaCHOT0 MOBEAEHUS NpU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaLUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4aeMble NPU U3YYEHUU XUMHH, IJIs
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOAHON CPENON, ISl TIOBBILICHUS
YPOBHSI ~ DKOJOTMYECKOW  KyJNbTYpPhl, OCO3HAHHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM M MyTeH UX PELIEHHUsS MOCPEICTBOM METOJOB XUMHH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(GopMuUpOBaHHS MHPOBO33PEHHUs OOIEHAYyYHbIE MOHATHS (3aKOH, Teopus,
MPUHIINIL, TUIIOTE3a, (PaKT, CUCTEMa, MPOIeCcC, IKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MpPeAMETOB (OPMHUPOBATH MPEICTABICHUE O LEIOCTHON



HAay4YHOU KapTHHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIE 0OecrneunBaloT (GopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSl MCMOJb30BaTh MNPHUEMBI JIOTMUECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HaHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATh UX XapaKTEepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHMS 1
KpUTEpUH [JIs1 KJIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XMMHUYECKUX PEaKIIUM,
yCTaHABJIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKIEHUS (MHIYKTUBHBIC, JECAYKTHUBHBIC, TI0 aHAJIOTUH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (MPEIMETHbIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH W3Yy4aeMbIX 00BbEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIIEJCTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciieqoBarejibcKue J1eiicTBUSL:

YMEHUE UCIOIb30BaTh IOCTABJICHHBIE BOIMPOCHI B Kauy€CTBE MHCTPYMEHTA
MO3HAHWA, a TakKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI IIO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd U MPOBEIACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
0 MpOJIeNIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPHPETHUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobusi, pecypchl MHTepHeTa), KpUTHUUECKH OIEHWBATh MPOTUBOPEUHUBYIO U
HEJIOCTOBEPHYIO HH(POpMAITHIO;



YMEHHE MPUMEHSATh Pa3IWYHbIE METOJbI W 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICAEHHOTO THUIIA, TPUOOPETEHHE OMBITA B
0o0JlaCTH  UCIOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh MW AaHAIW3MPOBaTh B IIpoliecce Y4YeOHOU W
HCCIIEIOBATENbCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTAa Ha COCTOSHUE OKPYXAIOUIeH MPHUpPOIHOMN
CpeJbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHs 3a/aBaTh BONPOCHl (B Xojae Auamora M (WiIM) AUCKYCCHUH) IO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATH  CBOU  MPEMJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJI0KEHHOH 3a/1a4H;

YMEHHS ~ TPEJICTaBIsSITh  TOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHHOM
ACSTENbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JeNlaTh MPE3CHTAIUI0
PE3yNbTAaTOB BBHIMOJHEHHS] XMMHUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
71a00paToOpHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO MIPOEKTA);

YMEHHSI y4eOHOrO0 COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIBHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HWHTEPECOB M COTJIACOBAHMS
no3uiii (00cykneHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JEWCTBHUH, OIpenejeHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTuBHBIe yHUBepcaabHble ydieOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMNpEAENATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbosee d(PPeKTUBHBIC CITOCOOBI pelieHUsl yUeOHbIX U
MO3HABATENIbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBI  aJITOPUTM JEHUCTBUUW NPU BBINOJHEHUM 33JaHUN C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEUIECTBaX U pEaKUusX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBJICHHOW 1€/, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jlaraeMble B YCIIOBUH 3aJaHHIA.

NPEIMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOCHUIO 00S3aTEIHHOTO
collepKaHUs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboueld MporpaMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIUMUCS HAy4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI



neucTBu, crnenuduueckue U  TPEIMETHOHW 00actTh  «XWUMHS», BHIIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpHpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiry oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3IIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XUMUUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJb, JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl peakius, KiacCu(UKaAIuUs peakluid: peakinu
COCIMHEHUSA, PEAaKUUU PAaA3JIOKEHUs, pEaKUUd 3aMEIICHUs, pPEeaKUuu
0OMEHa, IK30- U 3HJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P(DEKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOH aroMa, aroMHas oOpOuTalb, paaNycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHasl CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBJIeHUS (HopMyJ
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENCHb  OKWUCIICHHS  JJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSIX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHM MO0
dbopmynam, BHJ XUMHUYECKOHW CBA3M (KOBAJICHTHAass W HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbici [lepuonnueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHA ABOTajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJEMEHTOB: pa3jiuyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPhIE HUMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YUCIy W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISSPHYIO W MOJIIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OTEPAIMNA MBICIUTEIBPHON NEATCIHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEMATU3AINIO, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB
BCIIECTB M XHMHYECKHUX pEAKIUH, eCTECTBCHHO-HAyYHBIE METOMIbI
MO3HaHUs — HAOIIOJEHNE, M3MEpPEeHHE, MOJCIMPOBAHUE, SKCIIEPHUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJb30BAaHUA  XUMHUYECKOM  MOCylodW |
7abopaTOpHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBWiiaM OOpalIeHHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYEHUIO H COOUPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOJa H KHUCJIOPOJa), MPUTOTOBJICHHUIO
pacTBOPOB € ONPEACIEHHOW MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTh  XUMHYECKHE  OKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJI0OUEH W KUCIOT C TIOMOIIBbIO WHIANKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xon1y oOydenus B 9 kiacce npeamMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHUM: XWMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHB
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJb, MOJSIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JAJIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKLIUH HOHHOIO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaThumble U



HEOOpaTUMBIE PEAKINK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aM(poTepHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
MeTaJuInuecKas), KpHUCTAIIMYecKas peniéTka, KOppOo3Usi METaJuIoB,
CIUIaBbl, CKOPOCTb XHMHYECKOW PpEAKIUHU, MPEACIbHO JOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTAaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHX JIEMEHTOB B
COCAMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAacCTBOPaX HEOPTaHWYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona J[. W. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHMWE: ONHUCHIBATH M XapaKTEPU30BATh
tabnuunyio Gopmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX DJIEMEHTOB:
pa3nuyaTh TOHATHUS «TJIaBHas moarpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», manbie u OoJbIIME NEPUOIbl, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS ~ aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB ® 3apsij sapa, OO0IIee YHCIO JJIEKTPOHOB U
pacmpesienieHue UX 10 DJIGKTPOHHBIM CJIOSM), OOBICHATH 0OIIue
3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCAUHEHHUH B
npezenax MajiblX NEPUOJIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacCTBYIOIIMX B pEaKUu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIMPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHUSI DAJICKTPOJIUTHYECKON JTUCCOLMALMM  KHUCJIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAIICHUN B PpPa3IUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISIPHYIO W MOJSIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (opmyse
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIoJaTh  MpaBWja  MOJB30BAaHUS  XMUMHUYECKOM  TOCYIOM |
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakyKe IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYEHHI0 W COOHMpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM, TOJATBEPKIAIOIIME  KAaYeCTBEHHBI  COCTaB
pPa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uoauI-, KapOonat-, ¢ocdar-, cuiamkar-, cyiabdar-, THAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3YyYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OTEpAIllii MBICITUTEIBHON NIEATEHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H — JUIA M3yYCHHs] CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpEHHe, MOJCIHPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KoHTpoJsbHbIE IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayajbHbIe XMMUYECKUE TTOHSITHS
XuMus — BaxHas 001acTh

11 €CTECTBO3HAHUSA U 5 9 bubnuorexa [JOK

' MPAKTUYECKOU JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJsioBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka [IOK

' peakIuu https://m.eds00.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nen 2. BaxHelilue npeacTaBUTe I HEOPTraHUYECKHX BEIIECTB
91 Boznyx. Kucnopon. Ilonstue 5 bubmmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilonarue o kuciaorax 8 1 bubmuoreka [IOK

' ¥ COJISIX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsr. [lonstue 06 5 1 1 but6mmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuoteka [IOK

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

Hroro 1o pa3aeny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoagnueckas cucrema xumudeckux 3j1emeHToB /. 1. Menaeneea. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnonunueckas cucrema 7 bubnuorexa [IOK
XHUMHYECKHX djieMeHToB /I, 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBA3b.

3.2 OKUCIHUTENBHO- 8 bubmmorexa [OK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEIbHBIC PEAKITUU
bubnuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



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

9 KIIACC

KosmmyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peakIMl
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bu6nuoreka LIOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX COeIMHEHUS
21 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubanoreka [IOK
' sementoB VIIA-rpymmbl. [anoreHs: https://m.edso0.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 Z-)JIeﬁCHTO]IS) VIAI-)F ninbl. Cepa u eé 6 bubmorexa HOK
' pyIHInL. &P https://m.edsoo.ru/7f41a636
COE/IMHEeHUS
OO01mas XxapakTepuCcTUKa XUMHYECKHIX
2.3 3neMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas xapaKTepUCTHKA XUMHICSCKHX
2.4 Z-)JIGHI;GHTO]S IVAI-) nbl. YTIepoa u 8 1 2 bubmorera HOK
' . FPYIHBE PO https://m.edso0.ru/7f41a636
KPEMHUI U UX COeANHECHHUS
Hroro mo pazneny 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

Pa3gen 3. Mera/liibl M BX COeMHEHUS

. bub6mmoteka [IOK
31 Ob1pte CBOACTE METANIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuetimue MeTawibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/ 741636
Hroro no pazneny 20
Pa3nen 4. Xumus 4 OKpy:KawIas cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne uudposBbie
Tema ypoka Konrpoabhubie | IlpakTuyeckue p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 [Ipenmer xumun. Ponbs XuMuH B )KU3HU 1 bubnuoreka LIOK
yejgoBeKka. Terna 1 BemecTsa https://m.edsoo.ru/ff0d210c

bubnuorexa [JOK

2 [TonsiTHe 0 MeTOAAaX MO3HAHUS B XUMUHU 1

https://m.edsoo.ru/ff0d227e
ITpaktrueckas padora Ne 1 «ITpaBuna paboTsl
3 B J1a0OpaTOPUH U MPUEMBI OOpAILCHHS C 1 bubmorexa HOK
paTop P patt https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHHEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue

5 cMeceli (Ha mpuMepe OYNCTKHU MTOBapEHHON 1 bubmmorexa [OK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [JOK
6 A 1
TOMBL I MOIICHYATH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE dJIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubnmnoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThIe U CIIOKHBIE BELIECTBA 1 bubnmorexa LIOK

P https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [OK

Yp . https://m.edso0.ru/ff0d2d50
10 3aKOH IMOCTOSIHCTBA COCTaBa BEIICCTB. 1 but6mmoreka [JOK



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

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10/ XUMHYECKOTO DJIEMEHTA B bubnuorexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemecta. Moabs. Monsipaast bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
1 ®dusndecKue U XMMUYECKHUE SBJICHUS. bubnmoreka [IOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky 1 yCIOBUS MPOTEKAHUS bubmmoreka [IOK
XUMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHUS MaCChl BEILIECTB. bubnnorexa [IOK
16
XUMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brrauciienus koaudecTBa, MacChl BEIECTBa bubnuorexa [JOK
110 YPAaBHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuii
18 (coe I/IH(EHI/ISIH A3JI0KEHUS 3a1vrl)e elinxm bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHuukoneauct. O6o0meHne u bubmmorexa [IOK
H JHCT. Hf https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HaHUI
20 KonTtponsHas padota Nel mo teme bubmuorexa [LIOK
«BelecTBa 1 XUMHYECKHUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3zoB. CocTaB BO3ayXa.
21 KI/ICJJII}(;XO — BJIEMEHT U IIPOCTOE BE )I}:((JTBO bubmmorexa LIOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkue U XUMUISCKUE CBOMCTBA Bbubnunoreka [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

KHCTIOpo1a (PeaKIuy OKUCIICHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

https://m.edsoo.ru/ff0d4614

CrniocoOblI MoTy4eHus KHUCIopo/ia B

bu6mmoreka [IOK

23 0 .
H1abOPATOPHIL H HPOMBIILICHHOCTH https://m.eds00.ru/ffod497a
[TprMeHeHHEe KHUCIopoaa
Tennopoit 3 PEeKT XUMHUISCKOM PEaKIIUU,
24 ITOHSATHE O Tg) (?/IOXI/IMI/IIIGCKOM I:J.BHGLI[{I/II/I bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMHUYECKHUX PEAKIIMIX
TommmBo (HedTh, yroiab ¥ METaH).
25 3ar ameéne(zos yra CIIOCOOBI gro bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonyuenue 1 coOMpaHue KUCIOPOIa bubsmorexa [IOK
wHa . p HIoposa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bomopon — snemeHT u mpocToe BEMIECTBO. bu6nmmoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 du3nyecKkne u XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmorexa [IOK
29 I1
OIPITHE O KHCTOTAX H COIX https://m.edsoo.ru/ff0d50d2
30 Cnioco0OsI moTydeHust BOAOPOIa B bubnmnoreka [IOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast paborta Ne 4 o reme
31 «ITonyuenne u coOrpaHue B a bubmorexa [OK
OTYHCHHE 1 €0 N PAHHE BONOPOA, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
but6mmoreka [JOK
32 M i 00BE .3 A
OJAPHEIM OULEM TA308. JAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Brrunciaenus o0bEMa, KOJIUYECTBA BEIIESCTBA but6mmoreka [JOK
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ras3a I10 €ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIH 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenust 00bEMOB ra3oB M0 ypaBHEHUIO

34 €aKIMU Ha OCHOBE 3aKOHA 0ObEMHBIX bubmmorexa [IOK
DA Ha htps://m.eds00.ru/ff0d5708
OTHONICHUI T'a30B
. bub6mmoteka [IOK
35 Ou3nyecKue U XUMHUECKHUEe CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
36 Cocras ocaoBanuid. [Tonstre 06 bubnnoreka [IOK
WHJMKaTopax https://m.edsoo.ru/ffod59e2
Bopna xak pactBoputens. HacbllieHHbIe 1
37 Helfacm 5HHHe paCTBO BI Ma(I:I::OBaa oI bubmmorexa LIOK
o P PHL- s https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckast pabota Ne 5 o Teme
38 «3 I/IFOTOBJ‘ICHIEG ACTBOPOB C OMPEIEIEHHOM bubmmorexa LIOK
P . . P p pedt https://m.edsoo.ru/ff0d5eba
MacCOBOMU JI0JIel paCTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubnuorexa [LIOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KJIacCu(pHUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XMMUYECKUE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIIacCUPUKALIUS, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne u XMMHUYECKUE CBONCTBA bu6mmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [IOK

HOMEHKJIaTypa

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

45 [TomyueHnue 1 XUMUYECKHE CBONCTBA KUCIOT httos://m.edsoo.ru/f0dfee?
46 Conu (cperHre): HOMEHKIIATYPa, CIIOCOOBI bubnnoreka [IOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN)
48 ['eHeTnyeckas CBS3b MEXY KlaccaMu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubmmoreka [IOK
49 O06001IeHNEe U cHCTEMaTH3allvsT 3HAHUHA httos://m.eds0o.ru/00ad9ch?
KonTponbnas padota Ne3 mo teme
50 "OCH(l:))BHI)Ie KJ'Il;)lCCI)I HEOPraHUYECKUX brbnmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
o1 XUMHYECKHX 2J1eMEHTOB. [IoHsATHE O Tpynmnax bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
ITepuonnueckuii 3axoH u llepuoanueckas
52 CI/I(?[eMﬂa XUMHUYECKHUX BJ'IeMeII){TOJI;[ . . bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneesa
53 [leproael, TpymIIbI, MOATPYIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. COCTaB aTOMHBIX SJIEP. bubnmnoreka [IOK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB
. bubnuorexa [IOK
55 anemenToB [leproamaeckoii cucremst /1. 1.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTCpI/ICTI/IKa XHUMHUYECKOI'o 3JIEMEHTA I10

. bu6mmoteka [IOK
56 ero noJjoxxeHuto B Ilepuonnueckoii cucreme
https://m.edsoo.ru/00ada824
J. Y. MenneneeBa
3nauenue [lepuoguueckoro 3akoHa Jist
57 pa3BUTHUS HayKH U npakTuku. /. 1. bubnnoreka [IOK
MenneneeB — y4€HBIM, egaror u https://m.edsoo.ru/00ada96e
rpaXIaHUH
58 DIIEKTPOOTPULIATEITLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYSCKHX JJICMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas xuMudeckas CBS3b bubmorexa HOK
https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoBasieHTHas oJIsipHast XUMUYECKasi CBS3b
https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENmoNsipHAst XUMHYECKask CBS3b bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6nmorexa [IOK
62 CTenens okucIeHis https://m.edsoo.ru/00adae28
63 OKHCTUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITHH bubmorexa HOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN ¥ BOCCTAHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas pabota Ne4 o reme «CtpoeHue bubmuorexa [LIOK
atroMa. XUMHUYECKasl CBS3b» https://m.edsoo.ru/00adb486
. bubmuorexa [JOK
66 O00011IeHNE U CUCTEMATH3ALUS 3HAHUIN httos://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
67 O00011IeHNE U CHUCTEMATU3ALM 3HAHUIN httos://m.eds0o.ru/00ad9ch?
68 O0001eHne 1 cucTeMaTH3aIis 3HAHUH bubmmorexa [JOK

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68




9 KIIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kourpouabsnsie | IIpakruyeckue p
Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
[Tepuoaunueckuii 3akoH. [lepuonnyeckas
1 CI/IfTeMa XAMHUYECKHX aneMIZtHTOB pINn Y| 1 bubmmorexa HOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
P p https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukarms u HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMudeckoi CBSI31 M TUITBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHNME U YTITyOJIeHUE 3HAHUI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»
5 Knaccudukanus XuMu4ecKix peakiuui 1no 1 bubmuorexa [LIOK
pa3IAYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTU XUMHYECKOU peaKinu.
7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTEHHBIX 1 bubmoreia HOK
P https://m.edsoo.ru/00adbe9a
peaKusax
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.
8 @DaKTOpPBI, BIUAIOIINE HA CKOPOCTh 1 bu6nuoreka LIOK
XUMHYECKON PEAKIUHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PaBHOBECHUS
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9 OKUCIUTEBHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adcade
10 Teopus 3JIEKTPOIUTUYECKON AUCCOLUALINH. bubnuorexa [IOK
CunpHBIC U CIIA0BIC AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Hounrie ypaBHEHUS peakuil bubmorexa LIOK
yp peakdt https://m.edso0.ru/00add448
XHUMHUUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUI
12 B CBETE MPeICTaBICHUN 00 bubmmorexa [IOK
ped o https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKOMN TUCCOIHAIINH
XHUMHYEeCKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHUH 00 3IIEKTPOIIMTHUECKON bubmmorexa [IOK
e P https://m.edsoo.ru/00add8b2
JUCCOLIMAIINHT
14 ITousgTHe o rMapOIN3E COJIeH bubmorexa [IOK
p https://m.edsoo.ru/00add9d4
bu6nmmoteka [IOK
15 O00011IeHNE U CHCTEMATH3aLUs 3HAHUN
H H https://m.edsoo.ru/00addd12
16 [IpakTuueckas padota Ne 1. «Pemenue bubmuorexa [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTpoabnas padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIHAIINS bubmorexa [OK
o a AT https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)>
18 OO1ast XxapakTepUCTHKA raJOreHOB. bu6mmoreka [IOK
XHUMHYECKUE CBOMCTBA HAa IPUMEPE XJIOpA https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHCIO0Ta,
19 XMMHYECKHE CBOMCTBA, ITOJTYUCHHE bubmorexa [OK
> TOIYH ’ https://m.edsoo.ru/00ade104
IPUMEHCHHE
20 [TpakTuueckas padota Ne 2 o teme bu6mmoreka [IOK

«lTonyueHne CONIHOM KUCTOTHI, U3yUEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTBY

Brrancnenus no YpaBHCHHUAM XUMHUYCCKHUX

21 peakIuii, eciii OJJMH U3 PearcHTOB J1aH B bubnmorexa [IOK
UAGLITKE https://m.edsoo.ru/00ade488
99 OO6m1as xapakTepucTHKa 3J1IeMeHTOB VIA- bubnnoreka [IOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AmnoTponHbie MO,I[I/I(bI/.I.KaI_II/II/I CepBI.“ BuGmiorexa LIOK
23 HaxoxneHnue cepsl 1 e€ coeTMHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XMMHUECKHE CBOMCTBA Cepbl
24 CepoBoaopo, cTpoeHue, (pu3nieckue u bubnnoreka [IOK
XUMUYECKHUE CBOKCTBA https://m.edsoo0.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTA,
25 (bu3nyecKkue 1 XUMUYECKHE CBOWCTBA, bubmmorexa LIOK
https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XVMMHYECKUE PEAKILINH, JIEXKAIINE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4eHUs bubmuorexa [LIOK
CEpPHOM KHCITOThl. XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpPYXKaroIlel Cpeibl COETUHEHUSIMHU CEPbI
97 Brrunciaenne MaccoBOM JOJIH BRIXOAa bu6nmmorexka [IOK
MIPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHUKA 3IEMEHTOB V A-
08 rpynnsl. A30T, pacipoCTpaHEHHE B bu6mmoreka [IOK
npupoje, Gu3nYecKue 1 XUMHUYECKHe https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHUak, ero (pu3nuecKue U XuMUYEeCKue bubmuorexa [LIOK
CBOMCTBA, ITOJIy4YCHUE U IIPUMECHEHUE https://m.edso0.ru/00adf004
30 [IpakTuueckas padora Ne 3 o Teme bubmuotexa [LIOK

«[lonyyenune ammuaka, U3yueHUE €ro

https://m.edsoo.ru/00adf180
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CBOMCTB»

A3OTHas KUCIIOTA, € (PU3nYecKue 1

bub6mmoteka [IOK

3 XUMHUUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHMS
3 B KQ4€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnnoreka [IOK
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpebl COeIMHEHUSIMU a30Ta
dochop. Oxcun pocdopa (V) u pochophast
33 KHCIIOTa, GU3NIECKHE U XUMHUECKHUE bubmmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOIICTBa, OTyYEHHE
Ucnonb3oBanue pocdaToB B KauecTBe
34 MUHEPAIbHBIX yn%6pi)ﬂnﬁ. 3arpsizHeHue bubmmorexa [OK
. https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
35 VYrnepon, pacipocTpaHeHHE B IPUPOJIE, bubnnoreka [IOK
buznyecKkue 1 XUMUIECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuzpl yriaepoa, ux Gpu3sndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubnuorexa [JOK
po0JIEMBI, CBA3aHHBIE C OKCUIOM YIJIepoa https://m.edsoo.ru/00adfebe
(V)
N bubmuorexa [JOK
37 ¥TOMbHA KACTOTA ¥ €€ comt https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas pabora Ne 4 o reme
38 "[TonyueHnue yriekucioro rasa. bubmorexa [IOK
https://m.edsoo.ru/00ae027e
KauecTtBeHHast peakius Ha kapOoHaT-HOH"
[TepBoHaUYaTEHBIC TIOHATHS 00
39 oprpaHI/meCKI/Ix BEIECTBAX KAK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepoaa
40 Kpemnuii u ero coequHeHus bubnmoreka [IOK
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[TpakTuueckas padora Ne 5. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME

bu6mmoteka [IOK

41
«Baxuenme HeMeTaJUIbL U UX https://m.edsoo.ru/00ae0bf?2
COEIMHEHUS
Kontponbnas padota Ne3 o teme
42 «Baxxnenne HeMeTaIUIBI U UX bubmorexa LOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO0m1as xapaKTepuCTUKa XUMHUYECKUX
43 AJIEMEHTOB — METaJIOB. MeTayuinueckas bubmmoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. U3nvecKrue CBOMCTBA METAIIOB
XHUMHUYECKHAE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUYECKUN DI HAIPSHKEHUNA bubmaorexa LOK
p P p https://m.edsoo.ru/00ae1156
METAJIJIOB
O0111e criocoOb! NOTYYEHHS METAIIIOB.
45 CrutaBbl. Berauciienus mo ypaBHEHUSM bubnuoreka [JOK
XUMHYECKHUX PEaKIUi, €CITU OAUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH
46 TToHsaTue 0 KOppPO3UN METAILIOB buGnnorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunotexa [IOK
47 €JIOYHBIE METAJLIBI
= https://m.edsoo.ru/00ae14b2
48 OKCcUObl U THAPOKCUILI HATPUA U KAJIUA bubnnorexa [IOK
a AP a p https://m.edsoo.ru/00ae14b2
49 IllemouHO3eMeTbHBIC METAJIIBI — KAJIbIHHA 1 bubnunoreka [IOK
Mar"ui https://m.edsoo.ru/00ae15e8
. but6mmoreka [JOK
50 Baxxuelmue coetnHeHNs KaJIbIIUA

https://m.edsoo.ru/00ael15e8
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51

O0001eHne 1 cucTeMaTU3alus 3HAaHUM

52 JKécTkocTh BOMBI U CIIOCOOEI €€ yCTpaHEHUS bubmorexa LOK
A yerp https://m.eds00.ru/00ae1886
[TpakTrueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnmorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpPaHCHUS
N bub6 K
54 AmoMuHuH uomotexa HO
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U bubnuorexa [LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kene30 bubnuoreka [JOK
https://m.edso0.ru/00ae1d86
57 Oxcuibl, THAPOKCU B 1 conu xkenesa (1) u bubmmoteka [IOK
xenesa (I1D) https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CHCTEMATH3aLUs 3HAHUN
[TpakTtuyeckas pabota Ne 7. Perenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 II0 TEME bubnnorexa [IOK
p . https://m.edsoo.ru/00ae3de8
«Baxkneime MeTaaabl 1 UX COEIUHEHUD)
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIINi, eCITH OJTMH 13 pearcHTOB JIaH B
60 EIS6I;ITK€ WA COJE }KI/ITI:'I NMECH bubmmorexa [JOK
Aep . p ) https://m.edso00.ru/00ae1750
BrrunciieHrs MaccoBOii JOJIM BEIXOIA
MPOJYKTa PEaKIun
61 O00011IeHNE U CHUCTEMATU3ALU 3HAHUN
62 KonTtponsHas padota Ne4 o teme
«Baxueime MeTaaIbl U UX COCAUHECHUA
63 BemecTBa 1 Mmatepuainbl B TOBCEAHEBHOM Bbubnunoreka [IOK

KHU3HHU YCIOBCKaA

https://m.edsoo.ru/00ae3f50



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

64 XHUMHUYECKOE 3arpsI3HEHHUE OKPYXKaIOLEeH 1 bubnuorexa [IOK
cpenbl https://m.edso00.ru/00ae4270
65 Ponp xuMuu B pelieHUM dKOJIOTHYECKUX 1 bubnuorexa [IOK
npobiemM https://m.edsoo.ru/00ae4270
. bubmmoreka [IOK
1
66 O06o001IeHNe U cUCcTeMaTH3allvsl 3HAHUHA httos://m.edsoo.ru/00ae0d0a
. bubnuorexa [JOK
67 0606 1
OPHICHHE I CHETEMATHEAIULE SHAHHIH https://m.edsoo.ru/00adb33c
bubnuorexa [JOK
68 0006 i 1
(oobmermC H CHCTeMATHSAIAS SHARMIL https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJINYECKOE

OBECIIEYEHME

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

» Xumusi, 8 knacc/ 'abpuensn O.C., Octpoymon U.T".,
CnankoB C.A., AkinonepHoe o01iecTBo «M3aaTenbcTBo
«IIpocBenieHue»

» Xumus, 9 xnacc/ I'abpuensa O.C., Octpoymos WN.T'.,
CnankoB C.A., AkinonepHoe o01iectBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

METOJIUYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJISL
I'opxoBenko M.IO. Xumus. 8 kiacc. [Toypounblie pa3paboTku K
yueoHukam O.C.I'abpuensna; JI.C.I'yzes, B.B.CopokuHa,
P.I1.Cyposuesoii; I'.E.Pyn3utuca, ®@.I'.®enpamana. - M.: BAKO
I'opxoBenko M.IO. Xumus. 9 kiacc. [Toypounsie pa3paboTku K
yueOnukam O.C.I'abpuensna; JI.C.I'y3es, B.B.Copokuna,

P.I1.CyposueBoii; I'.E.Pym3utuca, ®@.I'.®enpamana. - M.: BAKO

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI

CETU UHTEPHET



