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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMMHU Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepaiabHOl paboyeil MpPorpaMMbl
BOCIHUTAHUSA U C YYETOM KOHIEMIIUK MTPENoAaBaHusl yueOHOTo mpeaMeTa « XuMushH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1mo XuMuu AAET MPEJCTABICHUE O ILENAX, OOIIeH cTpaTeruu
oOy4eHHs], BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEICTBAMH y4eOHOTO
peaMera, YCTaHABJIMBAECT 00s3aTeNbHOE IpEAMETHOE CoEpKaHueE,
MpeaycMaTpUBAET paACIPENICNICHUEe €ro Mo KilaccaM M CTPYKTYpUPOBAaHHE IO
pazieliaM U TeMaM MporpaMMbl 1O XHUMHH, OMNpPEAEiseT KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHUS XHUMHU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM Y4eOHOTO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcsi, OMNpeaeasieT BO3MOXHOCTH IMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOM
porpamMMbl Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a Takke TpeOOBaHM K
pe3ynbTaTamM 00y4YeHUs XUMHUH Ha YPOBHE II€JIeM U3YYeHUS MPEMEeTa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIIBHOW JEATEIHLHOCTH OOY4Yarolmerocss Mo OCBOCHUIO
y4e0HOTO COIepKAHUS.

3HaHWE XWMHUHU CIY)KUT OCHOBOM uisi (OPMUPOBAHHUS MHPOBO33PEHUS
oOy4aromnierocsi, ero MpeaCTaBIECHUN O MaTEPUAIBHOM €IUHCTBE MUPA, BAKHYIO
posib urparot GopMHUpyeMbIe XUMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPAIICHHIX
OPHEPTrUM M 00 DBOJIONUU BEIIECTB B MPUPOJAE, O MyTSIX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, IPOOIeM 31paBOOXPAHEHUS.

N3yueHne Xxumuu:

CIIOCOOCTBYET  peaJiM3allui  BO3MOXKHOCTEH  JJIsI  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111eH U (YHKIITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBaHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESTEIBHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbLCKUX YMEHHMH, HEOOXOJAUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MpOo(ecCHoHaIbHON AeSATeIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
LEJTIOCTHOTO B3MJIS[]a HA €IMHCTBO IPUPOJIbI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
TaroM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYaromuXxcs,



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO-
HAy4YHbIM 3HaHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHHE 00YJaAIOITUXCSI.

JlanHbple HampaBiieHHs] B OOYYEHUM XUMHUU OOECIeuHBaIOTCS CIEHUPUKON
colepkaHusl  y4eOHOro MpeaMera, KOTOPbIA  SIBISIETCS  MEJAarOrMYecKd
aJlalTUPOBAHHBIM OTPAXKEHHEM 0a30BOI HAYKU XMMHUU Ha ONpeeIEHHOM JTarne e¢
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMs OPUEHTUPOBAH Ha
OCBOCHHME OOYYArONIMMUCS CHUCTEMbl TNEPBOHAYATIBHBIX MOHSITHH XUMHUU, OCHOB
HEOPTaHWUYECKOW XHMHUM M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSATUN
OPTraHUYECKON XUMHH.

CrtpykTypa coaepxaHHUsl MpOTpaMMBbl 10 XMMHHU CPOPMHpPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K e€ mzydeHuto. ColepKaHuE CKIIAJbIBACTCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI IOHATHI O XUMUYECKON
peakuun. O0e 53TH CHUCTEMBbl CTPYKTYpHO OPIraHHU30BAaHbl MO MPUHLUIY
MOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKHUX MPEICTAaBICHUN
Pa3HOIO ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOI'O YUYE€HHSI KAK OCHOBBI BCErO €CTECTBO3HAHMS,

— [lepunoanueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMMUH;

— YUYEHUA O CTPOEHUHU aTOMa U XUMHUYECKOMU CBSI3U;

— TpPEACTaBICHUA 00 BIEKTPOJUTUYECKONM JHCCOLUMALMUA BELIECTB B
pacTBOpax.

Teopernyueckne 3HaHUS pPACCMATPUBAIOTCA HA OCHOBE ASMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJTHOTO
YpPOBHSI K JPYromMy, BBINOJHSSL (DYHKIUU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH MPAKTUYECKOTO NPUMEHEHUS U IOJYyYCHHUS
W3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHNUS] O XMMUYECKOW COCTABIISIIONIECH HAYYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHON NpPHUPOJBI, LEHHOCTHOIO OTHOIIEHHS K HAy4YHOMY 3HAHUIO H
METO/JaM TO3HaHUsS B Hayke. V3ydyeHHe XUMHUU MPOUCXOAUT C MPHUBICYECHUEM
3HAHUM W3 paHee W3YyUYCHHBIX YYEOHBIX MpeamMeToB. «OKpyXKalomui Mupy,
«buonorus. 5—7 kiacce» U «PuU3MKa. / KIACCH.

[lpy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWUN OCHOB
XUMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUSI, MPaKTUYECKON
JESATEIbHOCTH 4YeJOBeKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPBHI.
3amava y4eOHOrO TpeaMeTa COCTOUT B (DOPMHUPOBAHHHM CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUITNX (HaKTOB, TOHATHH, 3aKOHOB U TEOPETUIECKUX TMOJIOKEHUH,
JOCTYMHBIX 0000IIEHUN MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAay4YHbIM METOJIaM TIO3HAHUSA TPU U3YYEHUH BEIIECTB U
XUMUYECKUX Peakiuid, B JOPMUPOBAHWUN W PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-UCCIEIOBATEIBCKOMN
NESATEIbHOCTH, OCBOCHMM IMpaBWJl 0€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENU TaKue IeNd, KaK:

— (opmMupoBaHUE WHTEUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HH;

—  HampaBJICHHOCTh OOY4YeHUsT HA  CHUCTEMaTHYECKOE MPUOOIECHHE
oOydaromuxcss K CaMOCTOSITENIbHOM TO3HABATENbHON AESITENbHOCTH, HAay4YHBIM
MeToJlaM MO3HaHMs, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTUE CIOCOOHOCTEH K
XUMUH,

— obecrieueHue ycioBUi, CIOCOOCTBYIOIIMUX MPUOOPETEHUIO 00YHaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW ACSITENbHOCTH, MO3HAHHWS W CAaMOIIO3HAHUSA, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), MMEIONIMX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JICATEIHHOCTH,

— (opmupoBaHue 00meH (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, B TOM YHCIIE YMEHUH OOBSICHATH U OIEHWUBATH SIBICHUS
OKPYXAaIOIIEro MHpA, UCIOIb3Ysl 3HAHWUS M OIbIT, MOJYyUYCHHbIE MPU U3YYCHUHU
XUMUH, TPUMEHATh WX TIPH PEIICHUH TpoOJeM B TOBCEAHEBHON KHU3HU U
TPYAOBOM JIESITEIBHOCTH;

— (¢opmupoBaHne y OOydarolmUXcsi TYMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUS B OBITY U TPYIOBOW JESATEIBHOCTH B IIEJIAX
COXPAaHEHHMS CBOETO 37J0POBbS U OKPYKAIOIIECH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CAMOBOCIIMTAHUIO HAa OCHOBE YCBOGHMsS OOILEYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIIA W HAMPABICHHOCTH IajbHEHUIIEro
oOy4eHus.

OOmiee YWCIO dYacoB, OTBEAEHHBIX [UIsI M3YYEHHS XWMHUU Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBanusi, coctarisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B Hememw), B 9 kmacce — 68 wgacoB (2 dYaca B HEICNO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIIOBEKA. XUMUSA B CUCTEME HAyK.
Tena m BemectBa. Du3znueckne CBOMCTBA BEIIECTB. ATpPEraTrHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOIaxX MO3HAHUA B XMUMHUU. YHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3eieHust CMECEH.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BeleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHTENbHAas aTOMHas Macca.
OTtHocHTeNbHAsT MOJIEKYJIsIpHast Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B
COEJIMHEHHUH.

KomnuectBo BemectBa. Moisb. Moisipaas Macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYPHBIX €IMHHUIl BemlecTtBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHHUN.

duznyeckre U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakuus U €€ IpU3HaKH.
3aKOH COXpaHEHMsI MaccChl BELIECTB. XUMHUYecKHe ypaBHeHus. Knaccuduxanus
XUMHYECKUX peakui (COeMMHEHHS, Pa3lIOKEHMsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHYECKOW MOCYAOU, MpaBriIaMu pabOThl B JIaDOpaTOpUH U
npuémMaMu oOpallleHus ¢ JadopaTOpHbIM 00OPYIOBAaHUEM, U3yUYEHHE U OMUCAHUE
bu3MYeCKuX CBOMCTB 00pa3lloB HEOPTaHWMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TassHUE JIbJla, PAcTHUpPAHHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIIUSl BOJBI) U XUMHUYCCKHX (TOPEHUE CBEYH, MPOKATMBAHUEC
MEJTHOM MPOBOJIOKH, B3AMMOJICUCTBHE MeJla C KUCJIOTOM) sIBIEHUI, HAaOt0IeHUE U
ONMCAHWE NPHU3HAKOB NPOTEKAHUS XUMHUYECKHUX pEaKkUuid (pasjlocKeHHe caxapa,
B3aUMOJICMCTBUE CEPHOM KHCIOTHI C XJIOPUJIOM Oapus, pa3joKeHHE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMOACHCTBHE Keie3a ¢ pactBopoM couu meau (1),
U3y4eHHE CIOCOOOB pa3/IeJIEeHUsI CMECE: C MOMOILBI0 MAarHuTa, (puibTPOBAaHHUE,
BbIMIApUBaHUeE, AUCTWUIALNS, XpoMaTorpadusi, MpoBeeHUE OUUCTKHU MOBAPEHHON
COJIM, HaOJIOJEHUWE W  ONUCAaHWE  pe3yJbTaTOB  NPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE MOJENEH MOJIEKYJ
(IIapOCTEePIKHEBBIX ).

BaxHeilline npeacTaBuTe M HEOPraHUYECKHUX BELIEeCTB

Bo3gyx — cmech ra3oB. CoctaB Bo3ayxa. Kuciaopon — 3JIeMEHT U MpOCTOe
BemecTBo. Haxoxnenue kuciopona B Mpupoae, (U3NYECKUE U XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. [Ipumenenue xucnopoaa. CrocoOsl



MOJIyYeHHUs] KuUcIopoja B JjabopaTopud U mpombinuieHHocTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aIoTpoIiHas MOAU(PUKAIUS KUCIOPOa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE ITAPHUKOBOTO 3(pPeKTa, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT W mpocToe BemecTBO. HaxoxneHue Boaopona B
npupoae, GuU3MYecKkue ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucmorsl u conu.

Momnsipabiii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPABHEHUSM.

dusnyeckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpsl.
HacelleHHbIE M HEHACBIIEHHBIE PACTBOPBL. PacTBOpHMMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B NpupoAe M B KU3HU 4enoBeka. KpyroBopoT BOJBI B IPUPO/IE.
3arpsi3HEHUE NPUPOIHBIX BOA. OXpaHa U OYUCTKA IPUPOJHBIX BOI.

Knaccudukanuss Heopranmdeckux coeaumHenuit. Oxcuapl. Knaccudukanus
OKCHIOB.  cosieoOpasyromie  (OCHOBHBIC,  KHCIOTHbIC, aMm(oTepHble) W
HecoseoOpasyromue. Homenknatypa oOkcugoB. Pu3WyecKHe W XUMHYECKUE
CBOMCTBA OKCHUIOB. [lonyueHne OKCuIoB.

OcHoBanusa. Krnaccudukaiuss OCHOBaHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HomeHnknarypa ocHoBaHuil. dHU3MUYECKHE UM XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomydeHrne OCHOBaHUM.

Kucnotel. Knaccupukauust kucinor. Homenknarypa kucinor. dusudeckue u
XUMHYECKHE CBoOMcTBAa KHUCIOT. Psanm aktuBHOCcTH MeTayuioB H. H. bekerosa.
[TomydyeHune KUCIoT.

Comu. Homenknatypa coseil. @U3N4ecKue U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue couei.

['eneTnueckas CBsI3b MEXAY KJIACCAaMU HEOPTraHUYECKUX COCINHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIIPEACIICHUE CONEPKAHUA KUCIOPOAA B BO3yX€, IOJIy4YECHHE,
coOupaHue, pacno3HaBaHWE U W3YYEHUE CBOWMCTB KHUCIOPOJa, HaOII0JeHuE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM H YCJIOBUS BO3HUKHOBEHUS W
NpeKpaimieHus ropeHust (moxapa), O3HAKOMJIGHHE C 00pas3llaMd OKCHIOB |
ONKCaHWE MX CBOWCTB, MOJy4YeHHE, coOUpaHHe, pAclO3HAaBaHME U H3YYEHUE
CBOWCTB Bojiopona (TopeHue), B3auMojaeicTBue Bogopona ¢ okcumom meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUATIORB), HAOIIOACHUE OOpa3llOB BEIIECTB
KoJu4yecTBOM 1 Monb, HcCcleloBaHHE OCOOEHHOCTEH pacTBOPEHMSI BEUIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUIOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIEW PaCTBOPEHHOIO BEILECTBA, B3aWUMOJIECUCTBHE BOABI C METAJLUIAMU
(HatpuemM © KamblKieM) (BO3MOXKHO HCIOJB30BAaHHE BHUACOMATEPHAIIOB),



ucclieJoBaHre 00pa3Il0B  HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HAOIIOZICHNE N3MEHEHHSI OKPACKH WHIAUKATOPOB B PACTBOPAX KUCIOT W IIETIOYCH,
u3yueHnue B3aumojaekictBus okcuaa meau (I1) ¢ pacTBopom cepHOI KHCIIOTHI,
KUCJIOT C METaJUIAMH, PEaKUHM HEeUTpaIn3aluu, IOJIYy4Y€HUE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajlla JPYTUM M3 pacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 TeMmMe «BaxHeummne KIacChl HEOPraHMYEeCKHUX
COEIMHEHU.

Iepuoanueckunii 3axkoH u Ilepuoanueckass cucremMa XHUMHYECKHX
ieMenToB JI. WU. MenageneeBa. CrpoeHne aTromMoB. XMMHYECKAsi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble TOMBITKH KJIACCH(PUKANMKA XUMHYECKUX 3jeMeHTOB. [loHsTHE O
IPYIIaxX CXOJHBIX JJIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbl,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepronnueckast cCHCTEMa XMMAYECKHUX 3JIEMEHTOB /J1.
. Menaeneena. KopoTkonepuognas ®w  JuIMHHONEpHOAHAas  (opMbI
[Tepronnueckoit cucrembl xumudeckux anneMeHToB [[. . Menneneesa. [lepuoas
u rpymnbl. OU3NYECKUN CMBICT TOPAJAKOBOTO HOMEpAa, HOMEPOB II€pHOAa U
TPYMIIBI AJIEMEHTA.

Crpoenue atroMoB. CocTaB aTOMHBIX sjep. M3oTonsl. DnekTponsl. CTpoeHUE
AJIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHYECKHX DIIEMECHTOB
[Tepuomnueckont cucrembl [[. M. MenpaeneeBa. XapakTepuCTUKA XHUMHUYECKOTO
AJIEMEHTA M0 ero nojoxeHuto B [lepuognueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUsI pajuyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIlaM U MEPUOIaM.

3nauenue [lepuoanyeckoro 3akoHa u [leproanueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB MUIA pa3BUTUs Hayku U npaktuku. . M. MenneneeB — y4€HbIA U
rpaXJaHMH.

Xumuyeckas cBs3b. KopamenTtHas (moisspHass M HEHOJSPHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 2J1eMEHTOB. IOHHAs CBSA3b.

Crenenb  okucieHus.  OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIHM.
ITporiecchl OKUCIIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yyeHue oOpasIloB BEIECTB METAJIOB U HEMETAUIOB, B3aUMOJCHCTBHE
TUIPOKCUAA ILIMHKA C pPacTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHMN
(ropeHue, peakiuy Pa3IoKeHHs, COCTUHEHU).

Mexcnpeomemmuuie ceasu



Peanuszanus MeXIpenMETHBIX CBSI3eH IpU M3yYEHUU XHMMUU B 8 Kiacce
OCYILIECTBJISIETCS 4Ye€pe3 HCIIOJIb30BAaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
IOHATHM, TAK U TMOHITUH, SBISIIOIINAXCA CUCTEMHBIMH JUISL OTIACIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHSATHS. HAy4HBIM (DaKT, TUIIOTE3a, TEOPUs,
3aKOH, AaHaJlW3, CHHTE3, KiIacCHU(PHUKAIUs, TEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SBJIICHUE.

®usuka: Marepus, arToM, DJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIBI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIECKTPUUECKUN 3apsl, BEILIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBa, T'a3, (PU3MUECKHE BETUYMUHBI, €IUHHIIBI
U3MEPEHHUs], KOCMOC, TUTAaHETHI, 3BE€3/1bl, ConHIIE.

buonorus: porocunrtes, apixanue, buocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEPATbI, TOPHBIE MOPOBI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BeiecTBo 1 XuMHYecKasi peakiuus

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kailus, KalablUusd M HX
COCAMHEHUH B COOTBETCTBUU C IIOJIOXKEHUEM JJIEMEHTOB B llepuoauyeckon
CUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOM CBSI3U. THIBI KpHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUNA KPUCTAJUINYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanys 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XMMUYECKHE
CBOMCTBA BEUIECTB, OTHOCAUIMXCSA K pa3jIM4YHBIM KjlaccaM HEOPraHU4EeCKUX
COCMHEHNN, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMHUUeCKUX peakuil o pa3IMuHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U JHIOTCPMHUYCCKUE PEAKIH, TCPMOXUMHUECKUE
YPaBHEHUSL.

[Tonsitue o ckopoctu xumuueckou peakuuu. [lonarue 06 oOpaTUMbBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHsATHE O TOMOTEHHBIX U TeTePOTr€HHBIX
peakuusax. Ilonsarue o karanuse. IloHaTue o xXumMuueckom pasHoBecuu. DakTopel,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOM PEAKIMU U TMOJOXKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUMHU,  DAJEKTPOHHBIM  OayiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHOW  pEaKLIMH. CocraBineHue  ypaBHEHUMU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMHA C  HCIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OaiaHca.

Teopust 37IEKTPONUTHYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLUMALNM BEIIECTB C PAa3JIMYHBIMU BUIAMU
xuMHuueckoi cBs3u. Ctenenb nucconnariu. CUIIbHBIC U CJIa0bIE JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUsI peaKIuii HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE ypaBHEHUsI peakuuil. CBOWCTBA KHCIOT,
OCHOBaHMM U coJeil B CBeTe MpEJCTaBICHUNA 00 3JIEKTPOJIUTUUYECKON
nucconmanuu. KauectBeHHbIe peakunu Ha HOHBL. [[oHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJAEISMH KPHUCTAJUIMYECKUX PEMETOK HEOPraHUYECKHX
BCIICCTB — META/UIOB U HEMETaUIOB (rpadura W anmasa), CIIOKHBIX BEIICCTB
(xyopua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIHH
OT BO3JCUCTBUS PAa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE BJICKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, MpoLEecca AUCCOLMALMM KHUCIOT, IIEJI0YEd U COJIeU
(BOBMOYKHO  HCIIOJIb30BAaHWE BHJCO MaTepUajOB), IIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPU3HAKK  NPOTEKaHUS  peakluii HOHHOTO  oOMeHa
(oOpazoBanue ocajka, BBIACICHHWE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUU
(ropeHue, peakIMy pa3jioKEHUs, COCTUHCHHMS), PACIIO3HABAHUE HEOPTaHHMYCCKHX
BEIIECTB C IIOMOIIBKO KAYECTBEHHBIX pPEAaKUUMW Ha HMOHBbI, pPEUICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeraJibl M HX COCIMHEHUS

OOmast xapakTepucThKa rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU OKHCiIeHUs. CTpoeHHe U (PU3MuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKME CBOWCTBA Ha NpPUMEpE  XJopa
(B3auMoOJICHiCTBHE C MeTaUlaMH, HEMETaJUIaMH, IIeJiodaMu). XJIOPOBOIOPO/I.
ConsiHast KHCIIOTa, XMMHUYECKUE CBOWCTBA, MOJYy4YEHHE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJAOPOJAa Ha OPraHU3M 4YeENOBEKAa. BakHeWlne XJIOpUAbl U UX
HaXOXJCHUE B MIPUPOJIE.

Ob6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne u (HU3MYECKHUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUTOTPOIHBIE MOIU(PUKAIIMN KUCITIOPOIa
U cepbl. XUMHUYECKHe cBOMCTBa cepbl. CepoBOIOpPOA, CTpOeHUE, (PU3NYecKue u
XUMHUUYECKHEe CBOMCTBA. OKCHJIBI CE€phl KaK MPEIACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kwmciora, (QHU3HUECKME W XHMHYECKHE CBOMCTBAa (0OmIME Kak
NPEICTAaBUTEN Kjacca KHUCIOT W crhenuduyeckue). XHMHUYCCKHE pPEaKIHH,
JeXxKale B OCHOBE IMPOMBIIUIEHHOTO croco0a TMOJY4YeHUs] CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KUCIOThI. CoJIi CEPHOM KHUCIOTHI, KAYECTBEHHAS! PEAKLINS Ha



cynbdar-uoH. HaxoxaeHue cepbl M €€ COCAMHEHUM B MPUPOJE. XUMHYECKOE
3arps3HEHUE OKPYXAIOIIEH Cpeabl COCIUHEHUSIMU Cepbl (KHCIOTHBIE JOXIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHMUSI.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTEMEHH OKHUCJIEHHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dbu3ndeckue u XuMudeckre cBorictBa. KpyroBopor azora B npupojie. AMMHAK, €ro
bu3NYecCKrue U XUMUUYECKHE CBOMCTBA, MOTydeHne u npuMeHeHne. Coam aMMOHUH,
uX (PM3UYECKUE U XUMHUYECKHE CBOMCTBA, MpUMEHEeHNE. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MojydyeHue, (PU3NUEeCKue U XUMHUYECKUE
CBOWMCTBa (0OOIIME KaK TPEICTaBUTENS Kiacca KHCIOT M CHEIU(PHUICCKHE).
Hcnonb3oBaHWe HUTPATOB U COJEH aMMOHMS B KadyeCTBE MHHEPAJIbHBIX
yInoOpeHuil. XUMUYECKOe 3arps3HEHNE OKPY)KAIOIICH Cpeabl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIHM, 3arps3HEHUE BO3[yXa, MOuYBbl U BOA0EMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, ¢uzMyeckue M XUMHYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHast kuciora, PU3NIECKUE K XUMUIECKHE CBOWCTBA,
nosyuyenue. Mcnonp3oBanre pocaToB B KAUECTBE MUHEPAIbHBIX YIOOPEHUN.

O6mast xapakrepucTtuka 371eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTE€pHbIE  CTENEHU  OKUCICHHUS.  YTIEpoJd,  aJUIOTPOIIHbBIC
MOAU(UKAIIMKM, PACHpPOCTpAaHEHUE B TMpUpoJie, (UMYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepona B npupoae. Okcuiabl yriaepoja, ux
buznueckue M XHMMHYECKHE CBOWMCTBA, JCHCTBHE Ha KUBBIE OpPraHU3MBI,
MOJYYEHUE W TPUMEHEHHE. DKOJOTMYECKUE MPOOIEMBI, CBA3AHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00anbHOrO MOTCIUICHUS KIMMAaTa, ITapHUKOBBIM
addekrt. YronapHas KucaoTa U €€ coiu, X (U3NYEeCKue U XMMHUUYECKHUE CBOMCTBA,
noiyueHue W npuMmeHeHue. KadecTBeHHass peakmnus Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUIEHHOCTH U CEIhCKOM
XO3SIUCTBE.

[lepBoHavasibHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX
yriepoa (MeTaH, 3TaH, dTHJICH, alleTHIICH, STAHOJ, TNIMIEPUH, YKCYCHAs KUCIIOTa).
[TpupoaHbIC WMCTOYHHKH YTJIEBOAOPOJAOB (Yyroyib, MHPUPOAHBIA Ta3, HEPTh),
MPOJAYKTHl WX MepepaboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsaTre 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, Oelikax, yrieBojiax — U ux
poii B OKM3HHM UeJOBeKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCTUHECHMUIA.

Kpemunii, ero ¢usnueckue ¥ XUMUYECKHE CBOWCTBA, TIOJIYYCHHE W
npumeHenue. CoenuHeHUsT KpeMHUs B mpupoge. OOmue mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemuHueBoi kucinote. CHUIMKATBI, MX HCIOJb30BaHHE B
OBITY, B IIPOMBIILJICHHOCTH. BakHEHIIMEe CTPOUTENbHBIE MaTepUAIbI. KEPaAMHUKA,



CTEKJIO, LIEMEHT, 0eTOH, keje300eToH. [IpobiemMbl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3l0B HEOPTaHMUYECKUX BEIECTB, CBOMCTB COJISIHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIM Ha XJIOPHUI-UOHBI U HAONIO/ICHHE MPU3HAKOB
WX TIPOTEKaHWS, OMBITHI, OTpaxaronme (HU3NIECKUEe W XUMHYECKHE CBONCTBA
rajJOrCHOB W WX COCJAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUATIOB),
O3HaKOMJICHHE C oOpaslaMu XJIOpHIOB (TaJOTCHHJIOB), O3HAKOMIICHHE C
oOpasuiamu ceppl M €€  COEOUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOACHHE TpoIiecca OOyIIMBaHUS caxapa I0oJ JCHCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3Y4YEHUE XHUMHUYECKUX CBOWCTB
pa30aBiIEeHHOM CEPHOU KUCJIOTHI, TIPOBEICHUE KAUYECTBEHHON peakiny Ha Cyab(hat-
MOH W HaOJIIOJIeHHE TMpu3HaKa €€ MPOTEeKaHus, O3HAKOMJIEHHE C (U3UYECKUMU
cBOWcTBaMHM a30oTa, (ochopa W MX COCOTUHCHUH (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEPHAIIOB), 0OpasliaMu a30THBIX U (HOCHOPHBIX yI0OpEeHHUH, MOTyYeHHE,
coOupaHue, paclo3HaBaHWE U U3YyUYCHHE CBOMCTB aMMMaka, IIPOBEICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUA U (ochaT-uOH U U3yUeHUE MPU3HAKOB
UX IIPOTEKaHM, B3aUMOJEHCTBUE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHAJIOB), U3y4EeHUE MOJIeJIen
KPUCTAUIMYECKUX PEmIETOK anmasa, rpadurta, QyliepeHa, O3HAKOMIICHHUE C
MIPOIIECCOM  aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTUBOra3a, MOJIydyeHHE, COOUpPAHHE, PAaClO3HABAHUE U W3YUYCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3yYCHUE NPU3HAKOB HX MPOTEKAHHUs, O3HAKOMIICHUE C
NPOAYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE HKCIEPUMEHTAIbHbIX
3a7a4 1o TeMe « BaxkHele HeMeTaUIbl U UX COCTMHEHUS».

MeTaibl 1 X cOeIMHEHUS

OO01mast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepmoanueckor cucreme xuMmudeckux daeMmeHTtoB . U.
MenneneeBa u ctpoeHuss aromoB. CTpoeHHe MeTauioB. Meramndeckas CBA3b U
METAJUIMYECKAass ~ KPUCTAJUIMUECKAss  PEIIETKA.  ODJIEKTPOXUMHUYECKUU  pAX
HaIpsOKEHUN MeTauioB. OU3nYecKre U XUMUUYECKHE CBOMCTBA MeTauioB. O01me
crocoObl ToydeHusi MeTauioB. [loHsTHE O KOppO3UM METalIOB, OCHOBHBIC
CrocoObl 3almUThl MX OT Koppos3uu. CrutaBbl (CTanb, YyryH, TIOPATIOMUHUIMA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaIUIBL: TMOJOXKEHUE B [leproandeckor cucTeMe XMMHYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoO€HHE UX aTOMOB, HAaXOXICHUE B MPHUPOJIE.
dusrueckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCHUIBI U



TUAPOKCUABI HATpud W Kanusa. [IpuMeHeHHe IEIOYHBIX METAUIOB U MX
COCIMHCHUU.

[[lenoyHno3emenbHbIE METAJUIbl MarHMid W KalbLMH. IIOJIOXKCHHE B
[Tepuoanueckon cucrteme xuMudeckux siaemeHToB J[. M. MeHnneneeBa, cTpoeHue
MX aTOMOB, HAXO0XJCHHE B pupoic. Du3ndecknue u XUMUIECKUE CBOMCTBA MArHUS
U Kajblus. Baxkueiimue coeauHeHHMs Kaublusg (OKCHA, THIPOKCHI, COJIK).
JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ YCTPAHEHUS.

AJIIOMUHUN: TT0105keHKE B [leproandeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
. . MenpgeneeBa, CTpOCHUE aToMa, HaXOXICHUE B Ipupojec. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA amtOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA M THAPOKCHAA
AJTFOMHUHUS.

Kenezo: nonoxenue B [lepnoanueckoi cucteMe XMuMHUYECKUX 2JIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHHWE B Tmpupoae. PU3NUECKHE U
XUMHUYCCKHE CBOMCTBA kese3a. OKCUabl, THAPOKCHIBI U coin xkene3a (1) u sxenesa
(1), ux cocTaB, CBOWCTBA ¥ MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHWE C oOpa3laMu METaUIOB U CIUIABOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, H3y4Y€HHUE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIB30BAaHUE BHUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJIA
KIbIIUl U HATpusi C BOJOM (BO3MOXXHO HCIOJL30BaHUE BHJICOMATEPHUATIOB),
HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJIE
(BO3BMOKHO  HCHOJIb30BAHWE  BHUJIECOMATEPHUANIOB), TMPU3HAKOB  MPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMI HA WOHBI. MArHUWs, KaJlbIMsl, aJlOMHUHUS, ITUHKA, >KEJe3a
(1) u xene3a (1), meau (I1), HaOMOACHNE U ONMKMCAHUE MTPOIECCOB OKPAIIMBAHUS
IJJaMEHU WOHAMU HaTpHsl, Kadus M KaJblus (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCH]IA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHenmme
METaJUJIbl U KX COCTUHEHUSD.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuasibl B OBCEIHEBHOM JKM3HHM 4YeloBeKa. besomacHoe
UCIIOJIb30BaHME BEIIECTB M XMUMHUYECKUX peakiuil B ObITy. IlepBas momoib npu
XAMHWYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYyKarolled cpenabl (MpeaeibHas JTOmycTHMast
KOHIIeHTpanus BemiecTB, Aanee — [[JIK). Ponb XxumMuu B pemieHnu 3KOJIOTrMYECKUX
npooaem.

Xumuueckuiui IKcnepumenm:

u3ydeHre 0o0pas3ioB MaTepuanoB (CTEKIO, CIUIaBbl METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesricnpeomemmnbwie ceasu



Peanu3zamusi MeXIpeIMETHBIX CBs3el Mpu HW3ydyeHWH xumMuu B 9 Kiacce
OCYILIECTBJISIETCSI 4Ye€pe3 HCIIOJIb30BaHHE KakK OOLIMX €CTECTBEHHO-HAYyYHBIX
MOHSTUN, TaK U MOHITHM, SBISIOIIMUXCS CUCTEMHBIMH JJISl OTJCNIBbHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHATHSA. Hay4yHbIA (haKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccupuKalus, TEPUOAUYHOCTb, HAOIIOIEHHE,
OKCIIEPUMEHT, MOJACIUPOBAaHUE, HW3MEPEHHE, MOJENb, SBJICHHUE, NapPHUKOBBIN
s PeKT, TEXHOIOTHSI, MAaTEPHUATIBI.

®duszuka: marepusi, aTtoM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, SJCKTPUUECKHM 3apsij, MPOBOIHUKH,
MOJYTIPOBOJTHUKH,  AUDJIEKTPUKH, (HOTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBa, I'a3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAILITHYECKAs
pemérka, CIUIaBbl, (PU3NYECKUE BEJIIWYUHBI, €IUHUIBI M3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢orocunres, npixanuwe, Ouocdepa, 3KocHcTEMA, MUHEPAIbHBIE
yIoOpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rugpochepa, MHUHEPATbI, TOPHBIE MOPOBI,
MOJIE3HBIE HCKOTIaeMbI€, TOTNINBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMDBbI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOECHMS MPOTrPaMMbl OCHOBHOI'O  OOIIETro
oOpa3oBaHMs JOCTUTAlOTCS B XOJA€ OOYy4YeHUs XUMHUHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATEIBHON AEATEIIBHOCTA B COOTBETCTBUU C TPATULIMOHHBIMHA POCCUICKUMH
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHSATHIMU B
oOllecTBEe MpaBWJIaMU M HOPMAaMH TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIM3AIMN O0YyJAIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAUHUN W
pacCIIMPEHUE ONBITA IESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEIUIO, IIOHHUMAaHUS 3HAYCHUS XUMUYECKOM HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HMHQpopmaruenn o
[IEPENOBBIX JTOCTHXKECHUSIX M OTKPBITUAX MHUPOBOM U OTEUYECTBCHHOM XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

IPEJICTABJICHUSI O COLMAJIBHBIX HOPMax M IMPABUAJIAX MEKIIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeNIbCKOM, TBOPYECKOM M JAPYrHMX  BHJAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW MAESTEIBHOCTU MPHU
BBITIOJIHEHUM Y4Y€OHBIX, TO3HABATENbHBIX 334, BBIMOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUN YUE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TMpoIecce HSTOM Yy4yeOHOU JeSITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEICHUE M IIOCTYNKH CBOMX TOBAapUIIEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMUS MTOCIEACTBUNA IOCTYIKOB,;

3) IEHHOCTH HAYYHOT'0 MO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM U COCTaBIISIOLIME
OCHOBY JIJIsl TIOHUMAaHUS CYITHOCTH HAay4HOW KapTUHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS NPUPOJBI, B3aUMOCBS3SAX YEIOBEKA C
MIPUPOIHOM CPEHOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA TMOJYYEHHWE HOBBIX 3HAHWUM MO
XUMHH, HEOOXOAMMBIC UIsi OOBSICHEHHS HAOIIOJAaeMBIX ITPOIIECCOB U SIBJICHUH,
MO3HABATENbHON, MH()OPMAIIMOHHOW W YUTATEIBCKOW KYIbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOATEJIBHOM paldOThl ¢ Y4YEOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATYPOM, JOCTYNMHBIMU TEXHHUUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH,

WHTEpEC K OOYYCHHIO W IIO3HAHUIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M
CIIOCOOHOCTH K  CaMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIEN0BaTEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTU U YPOBHS OOy4EeHHS B
NalbHEUIIIEM,

4) popMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBIH 00pa3 JKW3HU, OCO3HAHWE IIOCICACTBUU U
HETPUATHE BPEIHBIX MPUBbIUEK (YIIOTPEOJICHHSI aJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI),
HEOOXOJIUMOCTH COOJIOJICHUS TpaBUil  OE€30IaCHOCTH TIpU  OOpaIlleHHH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U pEaTbHOU JKU3HU,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPaKTUUECKOMY U3YUYEHHUIO Mpodeccuil u TpyJia pa3auyHOTo poja,
YBOKEHHUE K TPYAy U pe3yJbTaramM TPYIOBOWM AEATEILHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUS TMPEIMETHBIX 3HAHUN 10 XUMHHU, OCO3HAHHBIA BBIOOP
WHJUBUAYaIbHOW TPACKTOPUM MPOAOJIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHanbHON ASSTEILHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPO(EeCCUOHATIBLHOM CpejIe;

6) 3K0JI0rMYeCcKOro0 BOCTIMTAHHUS:

HKOJIOTHYECKH I11eJIeCO00pa3HOe OTHOIIEHUE K TMPUPOJIE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUs, IOHMMAaHUE LIEHHOCTH 3J0POBOIO U
O0e3zomacHOro oOpa3a KHU3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3MYecCKOMy M TCHUXWYECKOMY 3JI0POBBIO, OCO3HAHHME IEHHOCTH COOJIOJCHUS
npaBuJI 0€30MaCcHOTO MOBEICHUS TIPU PaboTe C BEIIECTBAMU, a TAK)KE B CUTYalIUsIX,
YTPOXKAIOIIKNX 3A0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJTyYyaeMble MPU U3YYECHUU XUMHH, JJIS
pelIeHus 3a7a4, CBA3AHHBIX C OKPYXAIOLIEH IPUPOAHON CPEAOM, I IMOBBILLIEHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHUSI TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM W IMyTeH HMX PEIICHHsS MOCPEJACTBOM METOJOB XUMUH,
HKOJIOTMUECKOTO MBIILJICHHS, YMEHUSI PYKOBOJCTBOBATLCS UM B IMO3HABATEJIbHOM,
KOMMYHHMKATUBHOW U COUMAIIBHOM ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaIMeTHBIX pPE3YJIbTATOB BBIACISIOT 3HAUYUMbBIC IS
dbopMupOoBaHUSI MHUPOBO33pPEHHUS OOIEHAYYHbIE TIOHATHS (3aKOH, TeOopus,
NPUHIMI, THITOTe3a, (aKT, CHCTEMa, MPOIECC, IKCIEPUMEHT U APYroe.), KOTOPhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O 1EJIOCTHOMN



HAay4YHOM KapTUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIE NEeHCTBUS (ITO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSTHBHBIC), KOTOpPhIE O00ECIICUYUBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4EOHOU
NEeSATeTLHOCTH.

ITo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

ba3oBble jornueckue AeicTBUs:

YMEHHUSl HCMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWK. PaCKPBIBATh CMBICT XHUMHYECKUX TMOHSATHH (BBIACIATh UX XapaKTCPHBIE
MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C APYTHMMHU TMOHATUSIMH), UCIOJIb30BATh
MOHATHS U1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBICHUH, BRIOWPATh OCHOBAHUS U
KPUTEpPUU ISl KIacCU(UKAIIMU XUMUYECKHX BEHIECTB M XUMHUYECKHX pPEaKIuH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3y4YeHUS,
CTPOUTH JIOTUUECKHE PACCYXKJIEHUs (MHIYKTUBHBIC, JICTYKTUBHbIC, [0 aHAJIOTHUH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS,

yMEHUE TMPUMEHSATh B TMPOIECCE TO3HAHUSA TOHATHS (MPEAMETHBIE U
MeTanpeMEeTHBIC), CHMBOJIMYSCKUE (3HAKOBBIE) MOJICIIH, UCIIOIb3yeMbIC B XHMHH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC MPE/ICTABICHUS —
XUMHYCCKHI 3HAaK (CHMBOJ 3JIeMEHTa), XHMHYecKas (opMmysia W ypaBHEHHUE
XUMHUYECKON pEeaKIuu — P PelIeHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ y4ETOM
ATUX MOJEIBHBIX TPEICTABICHUA BBHISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XMMHUECKUX BEIIECTB U XUMHUYECKUX PEaKIIUid,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YUAEMbBIX IIPOIIECCAX U SIBJICHUSX.

Bba3oBble uccienoBaTeIbCKue eliCTBUA:

YMEHHUE HCIIOJIh30BaTh IOCTABJICHHBIC BOIMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KaueCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETEHUE OIbITa MO IJIJAHUPOBAHWIO, OPraHW3allMd W TPOBEICHHIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHWE HaOoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (popMynupoBaTh 0000IICHUS U
BBIBOJIBI TIO PE3YJIBTaTaM MPOBEAEHHOTO OIBITAa, UCCIACAOBAHMS, COCTABIIATh OTUET
O MpoJIeTTaHHOM pabore.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aAHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUJOB U (HOPM TPE/ICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONyJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJICP)KaHHUs, CIPaBOYHBIC
nocoous, pecypcel HMHTepHeTa), KPUTHUECKH OIICHHBATh MPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO nHpopmaImio;



YMEHHE NPUMEHATh PA3JIUYHBIE METOJBI M 3aIpPOCHl NPU MOUCKE U OTOOpE
uHPOPMALlMU U COOTBETCTBYIOLIUX MJAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U TTO3HABATENIbHBIX 3a]a4 ONpeAeNEHHOTO TUIIa, TPUOOPETEHUE OIbITa B
o0JacTl MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTUH,
OBJIAJICHUE KYJBTYPOH aKTUBHOTO HCIIOJIb30BAaHUS PA3JINYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (pOpMY IpenCTaBICHUS HHPOpMaLUU U
WUIKOCTPUPOBATh pEIIAaeMble 3aJayd HECIIOKHBIMM CXE€MaMH, JUarpaMMaMy,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMU,

YMEHHE HCIIOJIb30BATh M AaHAJIU3MpPOBaThb B IIpolecce Y4yeOHOH u
UCCIIEIOBATENLCKOM JIESITENbHOCTH MH(OPMALIMIO O BIMSHUM MPOMBIIIEHHOCTH,
CEJIBCKOTO XO3SMCTBa M TPAHCIOpPTAa Ha COCTOSHHE OKPYKAIOIIEH NPHUPOIHON
CpEIBbL.

KoMMyHHKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIC JCHCTBHS:

yMEHHsI 3aJaBaTh BONPOCH (B Xxoie auanora u (WiaM) ITUCKYCCHH) IIO
CymiecTBy  oOcyxmaemMoil  Tembl, (OPMYIHPOBATH CBOM  MNPEAJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS ITPEJIOKEHHON 3a0a49H;

YMEHHsSI  NPEACTABIATH  ITOJIYYEHHBIE  PE3YNbTAaThl  IO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh MPE3eHTALUI0
PE3yJIbTaTOB BBINOJHEHUS! XMMHUYECKOIO 3KCIepuMeHTa (J1abopaTOpHOrO OIIbITA,
1abopaTopHOI pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YICOHOTO ITPOEKTA);

YMEHUSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
IIO3HABATEIIBHOM WM MCCIEAOBATEIBCKOW  NIESITENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMU, «MO3TOBbIE€ IITYPMBbD», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITTOJIHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSTENIBHO OINpPENEATh LENU JEATEIBHOCTH, IUIAaHUPOBATb,
OCYILECTBJISATh, KOHTPOJIUPOBATh U HPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOMpaTh Haubosee 3(p(HeKTUBHBIE CIOCOOBI pelIeHUsl YUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CAMOCTOSITEIBHO COCTABJISITH WJIM KOPPEKTHPOBATH
MPEUVIOKEHHBIM  QITOPUTM  JEHCTBUM IIPU  BBINOJHEHWHM 3aJaHU C y4ETOM
MOJIy4YeHUS! HOBBIX 3HaHMM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIHSIX,
OLIEHUBATh COOTBETCTBUE INOJIYYEHHOTO peE3yJibTaTa 3asBJICHHOM LIENH, YMEHUE
UCITOJIB30BAaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEjIaraeéMbl€ B YCIIOBUH 3a1aHHIA.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJIbTAaTOB MO OCBOCHHMIO 00S3aTEIBHOIO
collepKaHUs, YCTAaHOBIICGHHOTO JaHHOW (eaepanpHOil pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOObI



neucTBui, cnenuduueckue IS TpeaMeTHOM o0jacTth  «XHUMHUS», BHUJIBI
JNEATeIbHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAaHUS, €ro  HUHTEpIpEeTallH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoH1y oOyueHus B 8 kiacce npeJMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00YJAIOITUXCS YMCHHUIA:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHYECKHX MOHSATHUWA. aTOM, MOJEKYJA,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECH
(omHOpPOIHAS M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHMYECTBO BEHIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JsT XUMAYECKOTO DJIEMEHTA B COSTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHYECKasi peakius, KIacCH(PUKANMSI PEaKIUi: pPEeaKIuu
COCAVHEHUS], PEAKUUHU PpA3IOKECHUS, pPEaKUUU 3aMENICHUs, pEeaKuuu
oOMEHa, K30- U SHJOTEPMHUUYECKUE PEaKUUHU, TEIUIOBOM 3P(DEKT peakiuu,
AIpO aTroma, SJEKTPOHHBIA CJIOM aToma, aTOMHas OpOUTaNb, paUyC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS M HEMOJIApHAsl KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHUOH, PAacTBOp, MACCOBasl JI0Jsl BEILIECTBA
(mpoleHTHAs KOHIICHTPAIIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHA U
MPUMEHSThH ATU MOHSATHUSI TIPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUN;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HopmMys
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIN;

e ONpENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJacCy COCIMHEHHUH I10
dopMynaM, BHJ XHMHUYSCKOH CBSI3W (KOBAJICHTHAs HM HWOHHAsA) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cmbich [lepuogmueckoro 3akona J[. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPHUOJUYECKON 3aBHCUMOCTH CBOMCTB
XAMHUYECKUX DJIEMEHTOB OT MX MOJ0XKeHUs B llepronndeckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHMUSI, 3aKOHa ABOTraJipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmmuHyio Gopmy llepuogudeckoit
CUCTEMbl XHMMHMYECKHUX OJJEMEHTOB. pa3iuyaTh [OHATUS «TJIaBHas
noarpymnmna (A-rpynma)» u «modounas noarpymmna (b-rpymmna)», mansie u
OOJBINIE TIEPUOJIbI, COOTHOCHUTH O00O3HAYCHMs, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckas cucrema XuMHUeCKUX »djeMmeHTtoB [J[. .
MenzaeneeBay C UYHCIOBBIMH XAaPAKTEPUCTUKAMH CTPOCHUS AaTOMOB



XMUMUYECKHX 3JIEMEHTOB (COCTaB W 3aps sapa, 00IIee YKCIO dICKTPOHOB
U pacripeiesIeHNe UX 1O AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOpPraHMUECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMH
BEIIECTB, 110 TEeIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYCCKHE CBOMCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB, MOATBEPXK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4yeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAaHUS XHWMUYECKUX TMpEBpallleHud B
pa3IMYHBIX YCIOBHSIX;

BBIYHCIISITH OTHOCUTENIBHYI0O MOJEKYJISIPHYIO U  MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOrO »dJeMeHTa 1o ¢opmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PaCUETHI
M0 YPaBHEHUIO XUMUYECKON PEeaKIuu;

MPUMEHSTH OCHOBHBIE OTIEPAIMU MBICIUTEILHON ACATEIHHOCTA — aHAIH3
U CHUHTE3, CpaBHEHHE, O0O0OIIEHUE, CHCTeMaTH3allMIO0, KiacCHU(UKAIUIO,
BBISIBJICHUE TMPUUMHHO-CIEACTBEHHBIX CBSI3€M — JJIi U3Y4YEHUS CBOWCTB
BEIIECTB M XHMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAYYHBIE METOIbI
NO3HaHUS — HaONIO/IEHUEe, W3MEpPEHUE, MOJEIUPOBAHUE, AKCIEPUMEHT
(peasbHBIN ¥ MBICTICHHBIH );

ClieloBaTh  NpaBWjaM  MOJb30BaHUS  XUMHUYECKOM  MOCylod
7a00paTOpHBIM O0OPYJIOBaHMEM, a TaKXke TMpaBujaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO TIOMYYCHHI0O M COOUPAHUIO
ra3o00pa3HbIX BEHICCTB (BOJOPOAAa M KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  OKCIHEPUMEHTBHI IO
pacIo3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbI0 HHIUKATOPOB
(makmyc, peHondTaaeHH, MCTUIOPAHXK H JAPYTHUE).

K xonIty oOyueHus B 9 kiacce mpeMEeTHBIC pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX MOHSITUH. XUMHYECKHUM
AJIEMEHT, aTOM, MOJEKYJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb
OKHCIICHUS, XUMUYECKasl peakiusi, XUMHUECKasl CBs3b, TEIIOBOU >PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs AUCCOLMALHNS, PEaKUUU HOHHOIO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEeoOpaTUMBbIE pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBHUTEJb, OKHCJEHHME M  BOCCTAHOBJICHHE,
ajuioTponusi, aM(pOTepHOCTb, XUMHUYECKasi CBA3b (KOBaJICHTHAsl, MOHHA,
METaJZIMYecKasi), KpUCTaIM4eckKass periérka, KOppo3us METaJIOB,
CIJIaBbl, CKOPOCTh XHUMHMYECKOM pEaKIuH, MPEeAeTbHO HOMyCTUMAs
koH1eHTpanua [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITUA U
MIPUMEHATH 3TH MOHATUA MPU ONTMCAHUY BEIIECTB U UX MPEBPAICHUH;
UCITOJIH30BaTh XUMHUYECKYI0 CHMBOJIMKY [JII COCTaBICHUS (HOPMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIIN;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS] XUMHUYECKUX JIEMEHTOB B
COCMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
Onpeaen€éHHOMY KJIacCy COEIMHEHM Mo (QopMylaMm, BHJ XHUMHYECKOU
cBsi3M (KOBajJCHTHAs, HWOHHAs, METaJINYecKas) B HEOPraHHYECKUX
COCMHEHUSIX, 3aps]l MOHA TI0 XUMHUUYECKON (dopmysie, XapakTep cpeabl B
BOJIHBIX PACTBOpax HEOPTAaHUYECKUX COEAWHEHHH, TUIl KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica llepuommueckoro 3akonHa J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TOHMMAaHWE. OIKUCHIBATh W XapaKTePU30BaTh
tabauunyo (Gopmy Ileprogudeckoil CHUCTEMBbI XMMHUYECKHX 3JIEMEHTOB:
pas3auyaTh TOHATHS «IJIaBHas moarpynmna (A-Tpymnma)» W «Io0O0YHas
noarpynmna (B-rpymma)», Maibie W OOJBIIME IEPHOIbI, COOTHOCHTH
0003Ha4YeHUs, KOTOpPhIE MMEITCS B TMEPUOJUYECKOM Taliuie, ¢
YUCJIOBBIMM  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHUX
ayieMeHTOB (cocTaB W 3apsj  saApa, OOINee YHCIO JJICKTPOHOB H
pacrpenesieHue UX II0 DJIGKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWMCTB 3JIEMEHTOB M WX COCIUHEHUU B
Mpeaenax MajablX MEPUOA0B U TJIABHBIX IMOJATPYIII C YYETOM CTPOCHUS UX
aTOMOB,

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKHE peakiuu (M0 YUCIAYy U COCTaBY Y4YacTBYIOUIUX B PEAKIIUU
BEIIIECTB, MO TEIUIOBOMY 3G (PEKTy, 0 M3MEHEHUIO CTCIICHEH OKHCIICHUS
XUMHUUYECKUX DJIEMEHTOB);

XapaKTepHu30BaTh (ONMHUCHIBaTh) OOIIME M CIEMU(PUUYSCKHE XUMHYCCKHC
CBOMCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, MOJTBEPKAasi OMUCAHUE
MpUMEPAMHU MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOW JIHCCOLUMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKLIMHA HOHHOTO



oOMeHa, YypaBHEHHs peaklui, MOATBEP)KIAIONIMX CYIIECTBOBAHHE
TEHETUYECKOM CBS3M MEXKy BEIIECTBAMHU PA3TUIHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIHi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX TIPEBpAIICHHA B Pa3TUIHBIX
YCIIOBUSX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJEKYISAPHYIO H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJNIO XHMHYECKOTO JJIeMeHTa 1o (dopMyIie
COCIMHEHMSI, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITNH;

cOONMIOMaTh  MpaBWiIa  TOJB30OBAHHMSI ~ XUMHUYECKOM  TMOCYJOM U
7a0opaTopHbIM  000pYy/IOBaHUEM, a TakXKe TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHSAMH 10 BBHITIOJHEHHUIO
7a00paTOPHBIX XHWMHUYECKHX OINBITOB M0 TOJYYCHHI0O U COOMpPaHUIO
ra3000pa3HbIX BEIICCTB (aMMHaKa U YIJIEKHUCIIOTO Ta3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAadyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB. PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-, OpOMUI-,
uoau-, KapOonart-, (Qocdar-, cumukar-, cynbdaT-, THIPOKCUI-HUOHBI,
KaTHOHBI aMMOHHSI ¥ WOHBI W3YYCHHBIX METAJLIOB, MPUCYTCTBYIOIIWE B
BOJHBIX PacTBOpPaX HEOPTaHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTICPAIIMA MBICIUTEIHLHON ACATEIHPHOCTA — aHAIH3
U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3aIUio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JUIsI M3YYCHHS CBOMCTB BEIIECTB |
XUMUYECKUX PEaKIHi, EeCTECTBEHHO-HAYyYHBIE METOJAbl TO3HAHUS —
HAOMIOZICHUE, W3MEPCHHE, MOJICITUPOBAHKE, DKCIICPUMEHT (peanbHBIA M
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumenoBanue pa3jieioB u DuekTpoHHbIe ({udpPoOBHIE)
KonTpoabHbie IIpakTuyeckue
n/u TeM NMPOrpaMmbl Bceero o0pa3oBaTejibHbIE PeCYpPChl
padoThI padoTbI
Paznes 1. [lepBoHayaabHbIe XUHMHYECKHE TIOHATHSA
XuMusg — BakHas 00/1aCcTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IEeSTEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
BemecTBa 1 xumMnueckne bu6mmoreka [IOK
1.2 15 1
peakiuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
91 Boznyx. Kucnopon. [lonsitue 5 bu6nuoreka [IOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bognopon.Ilonsitue o kucnorax bubnuoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCcChl 11 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COEJINHEHU https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkoH u [lepuoguyeckasi cucremMa xumnueckux 3jemMeHToB Jl. M. MenneneeBa. CTpoeHHne aTOMOB.
Xnanecxaﬂ CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/lTeJII)HbIe peammn



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

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

bu6nunoreka [IOK

A 7
3 XUMHUYECKHUX dJ1eMeHTOoB /1. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHUYECKas! CBI3b. Bu6 1OK
noInorTeKa
3.2 OxucmuTentHo- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKL[I/II/I
bubnuoreka LIOK
51 1
TOTO 10 pasieiy S https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrtpoubusie | IIpakTHueckue (uipp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypcsbl
Pazges 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpeHue 1 yriuybieHne 3HaHU! 5 1 bubnnorexka HOK
' OCHOBHBIX pa3JeoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [HOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHIECKAs JUCCOLHAITHSI. 8 1 1 bubnuorexa [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pazgen 2. HemeTasibl M MX cOeIMHEHUS
51 OO011ast XapakTepUCTUKA XUMHUECKUX 4 1 bubnnorexa [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMHUIECKUX
2.2 BHGHI\ieHTO]f VIAl-or nbl. Cepa u eé 6 bubnuorexa LIOK
' PYHHRL &P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0m1as XxapaKTepUCTUKA XUMHUYECKUX
2.3 sreMeHTOB VA-Tpymisl. A30T, Gpochop U ux 7 1 bubmmorexa [OK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.4 anteMeHToB IVA-rpymmel. Yriepon u 8 1 2 bubmmorexa LOK
' . YL P https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no 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

Paznen 3. MeTa/sIbI M UX COeTUHEHU S

. bubnuoreka [JOK
3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edso0.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxxueiimue MeTauibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. XuMus u oxkpyxamomnias cpeaa
4.1 BemecTBa 1 MaTepuanbl B JKU3HU YEJIOBEKA 3 bubnnorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro 1o pazneny 3
PesepBHOC Bpems 3 bubmorexa LHOK
P P https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Bcero u3y4eHusi | 00pa3oBaTeJbHbIE
padoThI padoThI
pecypchl
1 [Ipenmet xumuu. Pojb XuMuu B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edso0.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHUH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padorta Ne 1 «[IpaBuna
3 paboThI B 1a00paTOpUN U IPUEMBI 1 bubnnoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
. https://m.edso00.ru/ff0d28c8
OYHCTKH TTOBAPCHHOW COJIN)»
6 ATOMBI U MOJIEKYITBI 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2a6c
. XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE yUEHHUE 1 bubmorexa HOK
L i https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bubmunorexa [JOK

10 X .B
mmmeckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHMUYECKHUX JIEMEHTOB
1 OtHOcUTENIbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo0.ru/ff0d323c
12 MaccoBast 10JI1 XUMAYECKOT O bubmnorexa [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moiib. bubmmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBIICHUS. bu6mmoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBust IPOTEKAHUS bubnnoreka [JOK
XUMHUYECKHUX pEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChI BEIIECTB. bubnnoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KonuyecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHUSIM XHUMHUECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XuMHUECKUX pPeaKIIHii
18 (coemuHeHus, pa3aoKeHUs bubnmorexa [IOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IIeHNe U bubmorexa HOK
) . https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIusI 3HAHHUHA
20 KonrtponsHas pabora Nel o teme bubnnorexka [JOK
«BemecTBa 1 XUMHYECKHUE PEAKITHM» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zos. Cocras bu6mmoreka [JOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKHE CBOICTBA

but6mmoreka [IOK

22 KHCIIOPOAA (peaKituit OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 006 okcumax
CriocoOblI MmoJTydeHHs KHCIOPOa B
23 nabopaTopun iqn OMBIMHerH(iTH Bubmmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoit 3¢ ekt XuMuaecKou
peaKkuuu, MOHATUE O bubnmnoreka [JOK
24
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIHSIX
TorumBo (HedTh, Yyroib U METaH).
25 3ar ;13HeH(I/Ie(11;03 ” a, CIIOCOOBI ()3r0 bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenue u cobupanue KHCIOpoaa bubmorexa [JOK
i . P poAa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YE€HHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [JOK
BemecTBO. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubnuoreka [TOK
Bogopoza. [Ipumenenne sonopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmorexa LIOK
I1
29 OFFITHE O RHEIOTax 1 cobx https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOAOPO/Ia B bubnuoreka [{OK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «[Tonydyenne u cobupanue BOAOPOA,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Mousipabiii 00BEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Broruucienus o0béMa, KOIMYECTBA
33 BCIIECTBA r'a3a II0 €ro U3BECTHOM bubmorexa [IOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIJIH 00BEMY
Brruncienus o0bEMOB ra3os 10
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
P . peakd . https://m.edsoo.ru/ff0d5708
OGBGMHBIX OTHOIICHHUHU I'a30B
35 du3znyeckne U XMMHUYECKIE CBOIICTBA bubmnorexa IIOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubnuoreka [{OK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachieHHbie
37 M HEHACHIIIICHHBIC pacTBOPEL. MaccoBas bubmmorexa LIOK
m P PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
«[IpuroroBneHue pacTBOPOB C bubnmnorexa [JOK
38 .. . N
ONpeeaEHHON MaCCOBOU J10JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponpHas pabota Ne2 o reme bubmuorexa [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTas, KiIaccuduKanus, bubnmorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMHUECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmrorexa LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCupuKarms, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubmnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue n XuMU4YECKHE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 cnoco((SLII) noJ1 )eHI/m XI/IMI/I‘IZ(I:)KI/Ie bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 3aJa4 110 TEME bubnnorexa HOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHMIN»
48 I'enernueckas cBsi3bp MEKy KJIacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUMN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O06o001eHre U cucTeMaTr3aIus 3HaHU I
= i https://m.edso0.ru/00ad9ch2
KonTponsnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKY KIAacCU(PUKATUU
bu6mmoreka [IOK
51 XUMHUYECKHX d1eMeHToB. [ToHsaTHE O
https://m.edsoo.ru/00ad9ffa
TpyIIax CXOIHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 Ileprozsl, TpymIIbL, MOATPYIIIBI bubmorexa LOK

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. COoCTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEeK
. bubmmoreka [JOK
55 aTOMOB 3JiIeMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTeprucTuKa XMMHUECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubmmoreka [JOK
[Tepuonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. . 1. bubnnorexa HOK
MeneneeB — y4€HbIH, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEKTPOOTPULIATEILHOCTH AaTOMOB
bubnuorexa [JOK
58 XUMHUYECKHUX JJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padoTa
59 HNonnas xumMuueckast CBsi3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XuMHUYECKast bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYeCKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenb OKUCIEHUS
https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE bubnnorexka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OkuciIuTenu U BOCCTAaHOBUTEIHN bubmmorexa [TOK

https://m.edsoo.ru/00adb076
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65 KonTponbnas padora Ne4 no teme 1 bubnuoreka [IOK
«CTtpoeHnue atoma. XUMHUYECKasl CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O600ICHHE U 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O60611eHNE U 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabusie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Ilepnonnueckuil 3aK0H.

1 [Tepuoaunueckas cucrema 1 Bu6muotexa [JOK
XAUMHUYECKHX dneMeHToB /1. U. https://m.edsoo.ru/00adb59%
MennesneeBa
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa HOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buner xuMuueckoi CBA3U U THUIIEI 1 bubnmunorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padorta Nel o teme

5 «[ToBTOpenue u yrny0OaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIeloB Kypca 8 Kiaccay

5 Knaccudukanmst Xumuaeckux 1 bubnuotexa [JOK
PEAKIHI N0 pa3TUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 buGnnorexa [IOK

’ https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHUYECKOMN PEaKun 1 MOJOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O PaBHOBCCHUSA

OKHCIUTEIBHO-BOCCTAHOBUTCIIBHEIC

bubmnorexa [JOK

9
peaxuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUUECKON
10 nccoruanuu. CUIbHBIE U ClIa0ble buGnuorexa LIOK
a HHATHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUi Bubmaorexa ITOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAHUIH B CBETE IIPEACTABICHUI Bubmorexa ITOK
P UH https://m.edsoo.ru/00add5d8
00 DJIEKTPOIMTUICCKON JUCCOIUAITTT
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IpEeACTABIIEHNI 00 Bubmorexa ITOK
p . https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON TUCCOLIUAITUT
. bubnuorexa [JOK
14 ITo €0 0JIN3E COJIE
TUITHE O THApOIH sen https://m.edsoo.ru/00add9d4
15 O000mIeHre U CHCTEMaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTnueckast pabora Ne 1.
16 «Penrenne dKCrIEpUMEHTAIILHBIX bubmiorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbhast padorta Ne2 o teme
17 «DNEKTPOIUTUYECKAS TUCCOITUATIHS bubmorexa [JOK
' https://m.edso00.ru/00addec0
XUMHUYECKUE PEAKIIUN B pAaCTBOPAX »
OO01mast XxapakTeprCTHKA TaJIOTCHOB.
. bu6mmoreka [IOK
18 XUMHYECKUE CBOMCTBA HA PUMEPE
https://m.edsoo.ru/00addfe2
xJopa
19 XnopoBogopoa. ComnsiHast KUCIIOTA, bu6mmorexa [IOK
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XUMHYCCKHUEC CBOfICTBa, IMOJIy4YCHHC,

https://m.edsoo.ru/00ade104

pUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «l?lon eHue COIjIHHOﬁ KHUCJIOTBI bubmmorexa LIOK
i . N ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOWCTB
Brruncnenus no ypaBHEHUSIM
21 XMMUYECKHUX PEaKIUid, €CIU OJIUH U3 bubmmorexa LIOK
peariiHi, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapaKTepUCTUKA JIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AmoTponHble MO (UKALIMK CEPBI.
93 Haxoxnenue cepbl U €€ coeTMHEHUI bubnuorexa [JOK
B NMpUPOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoj, CTpOeHHE, bubnnoreka [JOK
24 .
¢u3nyeckrue u XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTA,
" bu6mmoreka [IOK
25 bu3UYeCKre U XUMUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a
26 MIOJIy4EHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETMHEHUSIMU
cepbl
57 Brruncienue MaccoBoii JOIU BRIXOAa bu6mmoreka [JOK
MIPOJTYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa JIEMEHTOB bubnuorexa [JOK
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VA-rpynmbl. A30T, pacnpocTpaHeHue
B IIpupoze, GU3ndecKue u
XAUMHUYECKHE CBOMCTBA

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

AMMHaK, ero Gu3nvecKue u

bubnunoreka LIOK

29 XHUMHUYECCKHE CBOMCTBA, IIOIYUCHUE U
i https://m.edsoo.ru/00adf004
pUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonydyenune aMmmuaka, U3y4yeHue ero buomorexa LIOK
. ye > Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucoTa, e€¢ GU3nIecKue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aAMMOHHSI B KQUeCTBE MUHEPATHHBIX

32 noOpeHuit. XUMHUIECKOEe bubmmorexa [JOK
M ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeua pocdopa (V) u

33 @oc;)ogHaﬁ KI/ICJ'IC(I))Ta q)Q)Il/:I)m(qe)CKHe u bubmmorexa LIOK

o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYICHHE
Ucnons3zoBanue Gocdatos B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnmnorexa [JOK
3arpsi3HEeHUEe TPUPOTHOMN Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacipocTpaHeHHE B

PoaL, pactipoctp BuGmorexa LIOK
35 npupoe, Gu3NIeCcKue U XUMUIECKUE
N https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnuotexa [JOK

XUMHUYECKHE CBOWCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYEeCKHE TPOOIEMBI,
cBsi3aHHBIE ¢ OKcuaoM yriaeposa (1V)

37 VYronbHas KUca0Ta U €€ CoNu bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[TpakTuyeckas padora Ne 4 o Teme
38 "[losnydyenue yriaekucioro rasa. Bu6muotexa [JOK
KauectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
HoH"
[lepBoHavabHBIC TOHATHSA 00
39 OpraHWYECKHUX BEIIECTBAX KAK O Bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoa
. bubnuoreka [{OK
40 Kpentiit 1t ero coe e https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
SKCTIICPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnoreka [JOK
4l «BaxHeinme HeEMETaTbI U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonTponbhas padorta Ne3 o teme
42 «BaxHeinme HeMeTaubl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMHUYECKUX
AJIEMEHTOB — METAJIJIOB.
Mertannmudeckas CBsI3b U but6mmoreka [IOK
43 MEeTaJNINYeCcKasi KpUcTauinyecKas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBA
METAaJIJIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.
44 DIIEKTPOXUMUYECKHUN P buGnnorexa [IOK

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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O611me crnocoObl MOTyYSHHS
MeTtaiuioB. CiuiaBel. Berauciienus no

45 ABHCHUSM XUMHYECKUX PCaKIUI bubmmorexa HOK
P peartti, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKUT
puUMecH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmmorexa HOK
pP https://m.edso0.ru/00ae1278
bubnunorexa LIOK
47
[lenorrbre MeTamIb https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuoreka [{OK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyno3eMeNIbHBIC METAJIIBI — bu6mmoreka LIOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxuetimme coeTMHEHUS KaTbITUs bubmmorexa LIOK
https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUU
59 JKEcTKOCTh BOABI M CIIOCOOKI €& bubnmorexa LIOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[TpakTiueckast padota Ne 6 o Teme
53 "YKECTKOCTh BOJBI U METOJKLI €& bubnmorexa [IOK
" A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AJTEOMUHI but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCUAA U bubnuotexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kene30 bubnuoreka [{OK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

but6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0600111IeHHEe U CUCTeMAaTH3AIIHS
3HAHHHA
[TpakTrueckas padota Ne 7. Permenue
AKCIEPUMEHTAIbHBIX 33a4 110 TEME Bu6muotexa [JOK
59 «BaxHenme MEeTaJljIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKINi, €CITH OJWH U3
PEareHTOoB JIaH B U30BITKE HITU bubnnorexa [JOK
60 COAEPKUT IpUMeECH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCCOBOH JIOJIH BBIXOJIa TIPOTYKTA
peaxiuu
O000I11IeHNE U CUCTEMATU3ALHS
61 3HaHHUI
KonTponbhast padota Ne4 o teme
62 «Baxxueinme MeTaIbl 1 X
COCTUHEHUS»
BemectBa u maTepuansl B bubnuotexa [JOK
63 ITOBCEJHEBHOM KU3HM YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUUYECKOE 3arpsi3HEHNE bubnuotexa [JOK
64 OKpY>KaroIleu cpebl https://m.edsoo.ru/00ae4270
Ponp xumun B pemeHun bubnmnoreka [JOK
65 AKOJIOTUUECKHUX MPoOIIeM https://m.edsoo.ru/00ae4270
PesepBublit ypok. O600111€HNE 1 bub6mmorexa [IOK
66 cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111I€HNE U bu6nuoreka [JOK
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cUCTeMaTu3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O60011IeHNE H

cucreMaTrusanus 3HAHUMN

bubnunoreka LIOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET
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