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HOACHUTEJIBHASA 3AIIMCKA

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

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOy4eHMs, BOCHHMTAHUS M PAa3BUTHA OOYYaIOIIMUXCS CPEACTBAMU y4eOHOro
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIep KaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOr o coiepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPUPOJAE, O MYTAX PEIHICHUS TJI00ATbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOMN 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHUS K €CTEeCTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COolepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MeJarormuecKku
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONMPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 0OIlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMmbl O XUMUU CPopMHpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIUITY
MOCJIEOBATENBHOIO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YUY€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona Jl. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOECHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJIHOTO
YPOBHS K JIpyroMy, BBITIONHSS (PYHKIIUU OOBSCHEHUS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT'0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOILICHUS K HAYyYHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEeOHBIX mNpeaMeToB: «OKpYyKaIomuid MUp»,
«buonorus. 5—7 knacce» u «Pusmuka. 7 Kiacc.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpPOBAHME 3HAHUN OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATEIbHOCTA YEJIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKHUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEILHBIX YMEHUHA H
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHWE MPUOOPENH TaKue IeNU, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIINX MPHOOPETECHUIO 00 yJarOIIHUMHUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHHH OOBSCHATH W OILEHWUBATh SBJICHUSA
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHWMAHUSI TIEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOT'0 001IIer0 00pa3oBaHus, cocTaiseT 136 yacos: B 8 kiacce — 68 vacoB (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

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

Xumuueckast ¢opmyna. BajgeHTHOCTH aTOMOB XHUMHUYECKHX DSJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuérer mo Qopmymam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHEHHS, Pa3JI0KCHUS, 3aMEIICHUs, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBICHUE BOCKA, TasHUE JIb/Ia, PAaCTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMMCaHuEe TMPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUIIMS, XpoMaTorpadus, mpoBeAeHNEe OYUCTKH TTOBAPEHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — aimeMeHT u mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — aNIOTponHas MOAU(PHUKALINS KUCIOPOIA.

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

Bomopon — anemeHTr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kak pactBoputelb. PacTBOpEI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUPOAHBIX BOA. OXpaHa U OUHCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psn aktuBHoctm meramoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIENICHUE COAEpKaHUs KUCI0pOAa B BO3yX€E, MOITYyUYECHHE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOKMCTB, MOJy4Ye€HHUE, COOMpaHUE, pACIIO3HABAHHE U HW3YYEHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JIPYTMM U3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cuctemMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajJdyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

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

Xumuyeckuii IKCnepumenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnoie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHUSA: Hay4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAANOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIE MOPOIbI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

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

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IMuHbIM MpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopoctu xumuyeckod peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

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



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHYECKON JUCCOUUALIMU. DIEKTPOIUTHI U HEITIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHbIE YypaBHEHHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHUCIOT, WIEIOYEeH U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Qu3nyecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U Cephl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsl Kjacca KHCIOT U chenuduyeckne). XHUMHUYECKHE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeibl COCNMHEHUSIMU Cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHbl AMMOHMS. A30THasg KHUCIIOTa, €€ MOJydyeHue, PU3HUEeCKUe U XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsi3HEHHE BO31yXa, MOYBbl W BomoéMoB). Ddocdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3ieMeHToB |IVA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
dbuznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addexrt. YronpHas Kuciaora u €€ colid, ux (pu3nueckue u XMMHUUECKHUe CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTHIJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B KM3HM UeJoBeKa. MarepuaabHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBoi kucinore. CHIMKATBl, X WCIIOJIB30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



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

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHOM CEpHOM KHUCIIOTHI, TPOBEAECHUE KAYECTBEHHOM peakiuu Ha CcynbQart-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOIydeHNE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoJeen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAUECTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OOuras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MmetaisioB. dusnyeckue U XMMUYECKUE CBOMCTBAa MeTaioB. OOmue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaJUIbL: TOJIO)KEHHE B [leproanyueckoil cucTeMe XUMUYECKUX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



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

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kanplus. BaxHelimue coenuHEHHs] KaibIusl (OKCUA, TUIAPOKCHUMI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

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

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJLIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

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

XUMHUYECKOE 3arpsi3HEHHE OKpYKArollel cpensl (MpeesibHas JomycTuMas
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU WM3YyUYCHHMHM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PakT, THMoTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJa, S3JIEKTPUYECKUN 3aps]l, MPOBOJHHKHU,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIUYUHBI, €AMHUIBI W3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

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

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHsS XHMHUU B €IUHCTBE Y4YeOHOH u
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLMAIIA3ALUN 00 yUarOLIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBCSI CHUCTEMOW ITO3UTHMBHBIX IIEHHOCTHBIX OpHMEHTALMN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
YU HAy4YHOMY HAcCJICIMI0, TOHMMAaHMs 3HAYEHUS XUMUYECKONM HAyKH B JKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOCTBE MUpa U 00IECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIENOBATEIbCKOM, TBOPUECKOM M JAPYrHUX  BHAAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOUIM B IIpOLECCE OSTOW Y4YEOHOH JesATENBHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOY4YEHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOJIsI, HAPKOTHUKOB, KYPEHUS),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy U PE3ylbTaraM TPYAOBOW NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JACSITEIPHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[€1€CO00pa3HOE OTHOIICHHE K MPHPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTWYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC JIJIS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4EOHOU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMH TOHSATHSIMH), HCTIOIH30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBS3HM MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJENIbHbIEC TTPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPECTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIIESCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUEHUYECKHX DKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJABl U 3aIlPOChl MPU IMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQ/ICHUE KYJIbTYPOUN aKTUBHOT'O UCIIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M aHAJIM3UPOBATh B Ipolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe Juajora W (WJIH) IUCKYCCHH) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHUS  MPEACTaBIATh  MOJY4YEHHbIE  pe3ylbTaThl  MO3HABATEIbHOM
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OINBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JCHCTBUH, OIpeAeIeHHe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHbIE YHHBepCcaJbHbIe YYeOHbIe NeiCTBHUA:

YMEHHUE CaMOCTOATENIBHO OMNPEACNITh IENU JeATEeIbHOCTH, IJIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIbHBIX 3aJlady, CaMOCTOATENbHO COCTaBIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIOJI30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3a1aHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4dHbIe 3HAHUS, YMEHUS U CIOCOOBI



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

K koHiy oOyuenusi B 8 kiacce npeiMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJNB30BAaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHUS (Hopmys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKOH CBsI3M (KOBaJieHTHAas ¥ WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHWsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodbouyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



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

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

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

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

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

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpPOJAa M KHCIOpOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, herondTanenH, METUIIOPAHK U JPYTHE).

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

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAss peleTrka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHYECKYI0O CHMBOJIMKY [JIi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

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

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Maneie W OONbIIME TEPUONBI, COOTHOCHUTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB JJIEMEHTOB M HUX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI DJEKTPOJIUTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJISIPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe TNpaBuia oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON MEATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, MU3MEPEHHE, MOCSIMPOBAHUE, SKCIICPUMEHT (peallbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

KoauuecTBo yacoB

Bcero

DJIeKTpPOHHBIE (LU (PPOBBIEC)
o0pa3oBaTe/bHbIE pecypchl

Pa3nea 1. IlepBoHavajibHbIe XUMUYECKHE MOHSATHS

XUMHUS — BaKHas

11 00J1acTh €CTeCTBO3HAHUS 5 bubmuorexa [IOK
Y IPAKTUYECKON https://m.edso0.ru/7f41837c
NCATCIIbHOCTU YCJIIOBCKA
19 BemiecTBa 1 xummuueckue 15 bu6mmoreka LIOK
peakuun https://m.edsoo.ru/7f41837c¢
Hroro mo pazneny 20

Pasnen 2. BaxkHelilue npeAcTaBuTe Il HEOPraHU4eCKUX BellecTB

91 Boznyx. Kucnopoz. 6 bubnnorexa [IOK
' [HousiTue 00 OKCcUIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o 8 bubnnoreka [JOK
' KHCJIOTAaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonstue 5 bu6mmoreka LIOK
' 00 OCHOBaHUAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJIACChI
2.4 HEOPraHUYECKUX 11 Bubmiorexa ITOK
' p . https://m.edso00.ru/7f41837c
COeIMHEHUI
Hroro mo pazaeny 30

Pa3zpnen 3. Ilepuonnueckuii 3axkon u [lepuoauyeckasi cucreMa xumuueckux 3aementon /1. U.
MenpaeseeBa. CTpoeHue aToM0OB. XUMU4YecKasi CBsi3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbBIE

peaxkiuu

[lepuoguyeckuii 3aK0H U
[Iepunonnueckas cucrema

3.1 XUMHYECKHUX 3JIEMEHTOB 7 bubmorexa LIOK
' https://m.edso00.ru/7f41837¢c
. . Menneneena.
Crpoenue atoma
XuMu4ecKas CBs3b.
3.9 OKHUCIUTENTBHO- 3 bubmuorexa [IOK
' BOCCTAHOBHMTEIILHBIE https://m.edso00.ru/7f41837¢c
peakuuu
Hroro mo pazaeny 15 bubmmorexa LIOK

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68



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

9 KJIACC

Ne
n/n

HaumenoBanue pazaenos u
TeM NpPOrpaMMbl

KoanuyectBo
4acoB

Bcero

DyiekTpoHHbIE (U(POBHIE)
o0pa3oBaTe/bHbIE PeCypChI

Pa3nes 1. BemecTBo M1 XUMHYeCKHe peaKIIUH

[ToBTOpenue u yriuyonenue

1.1 3HAHUN OCHOBHBIX Pa3/IeliOB 5 bubmorexa [OK
https://m.edso00.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [IOK
XUMHYECKHUX PEaKLUn https://m.edso0.ru/7f41a636
DNEKTPOTUTHYECKAS
1.3 Jaucconuanys. XuMHIeCKre 8 bubmorexa LIOK
https://m.edso0.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Pa3pen 2. HemeTaJILI M X COeANHEHUS
OO6mas xapakTepuCTUKA BuGmorexa LIOK
2.1 XUMHYECKHUX JIEMEHTOB 4
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. ['anorensl
OO01mas xapakTepuCTHKa
99 XUMUYECKHX AJICMEHTOB 5 bubnmoreka [JOK
VIA-rpynnel. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHCHUS
OO01mas xapakTepuCTHKa
53 XUMUYECKHX dJIeMeHTOB VA- 7 bubmuorexa [IOK
rpymibl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO0mras xapaKTepuCTHKA
54 XAMHUYECKHUX 3JIEMEHTOB 8 bu6mmoreka [IOK
IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Uroro mo pazneny 25
Paznen 3. Mera/uibl M UX COeTUHEHMSI
. bu6nmorexa [IOK
31 Obuwpte CROACTBA MeTalIoR 4 https://m.edsoo.ru/7f41a636
3.9 Baxwuetinme MeTamuibl U UX 16 bubmuorexa [IOK
COCJIMHCHUS https://m.edso0.ru/7f41a636
HUtoro no pazneny 20
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Pasnen 4. Xumus u okpy:xamomas cpeaa

41 BemectBa u maTepuasl B 3 bubnuoreka [IOK
' JKA3HU YEI0BEKA https://m.edso0.ru/7f41a636
Hroro mo pazaeny 3
P 3 bubmuorexa [IOK
C3CPBIHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Mara JIeKTPOHHbIE
Ne U3y4YeHUs OBbIE
Tema ypoka KonunyecrBo y WHppOBbI
n/n o0pa3oBaTe/bHbIE
4acoB
pecypchl
[Ipenmer xumuu. Poibs xumun
1 B )KM3HU yelioBeka. Tena u 1 bubmmorexa LIOK
' https://m.edsoo.ru/ff0d210c
BEIlIECTBA
5 [TonsaTHE 0 METOMAX MMO3HAHMS 1 bubmuoreka [IOK
B XUMUU https://m.edsoo.ru/ff0d227e
[paktuyeckas padora Ne 1
«[IpaBuna paboTsl B
3 J1a00paTOPHH U MPUEMBI 1 bubmmorexa LIOK
paTop P https://m.edsoo.ru/ff0d23dc
oOpallieHus ¢ J1abopaTOPHBIM
000pyIOBaHUEMY
4 YucThie BEMIECTBA U CMECH. 1 butmmoreka [IOK
Crioco0wI pazaeneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpaxTrueckas pabora Ne 2
«Paznenenue cmeceii (Ha bu6muoreka [HOK
5 . 1
IIPUMEPE OYUCTKHU IIOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
A 1
6 TOMBL I MOITICRYITHL https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI.
7 3HaKu (CUMBOJIBI) XUMUYECKUX 1 bubamorera TIOK
https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
8 [IpocTsie u ciloXHbBIE 1 bu6mmorexa LIOK
BEIlleCcTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnuorexa [JOK
y4eHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMUUECKas
10 ¢dopmyna. BaneHTHOCTD 1 bubamorera LOK
pMyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX
3JIEMEHTOB
OTHOCHTENIbHAS aTOMHAS
11 Macca. OTHOcUTENbHAS 1 bubmmorexa LIOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsE Macca
12 MaccoBas 1011 XUMHUYECKOT O 1 bu6mmoreka [IOK
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9JICMCHTA B COCIUHCHUHU

https://m.edsoo.ru/ff0d350c

KomunuectBo Bemectsa. Moub.

but6mmoreka [IOK

13
MonsipHast macca https://m.edsoo.ru/ff0d5230
Ouznueckue 1 XUMHUIECKHe

14 SIBIICHUSI. XMMHUYSCKast bubmorera [JOK

’ https://m.edsoo.ru/ff0d37fa
peakuus
[Tpu3Haku U ycinoBus
15 MPOTEKAHUS XUMHUYECKHUX bubmorexa OK
p N https://m.edsoo.ru/ff0d3al16
peakuui
3aKoH COXpaHEHHUs MacChl
16 BeIeCTB. XUMHUECKUE bubmmorexa LIOK
HIeeTe: https://m.edso0.ru/ff0d3b88
ypaBHEHUs
BrramcieHans KoJIm4uecTBa,

17 Macchl BEIIEeCTBA MO bubnunorexa LIOK
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuui
Krnaccudukanus xummaeckux

18 peakuuii (coequHEeHUs, bub6mmorexa [IOK
pa3oKeHUs, 3aMELCHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIi-
19 sHnMKIoneauct. O6o00IeHNne bubamorexa [JOK
H AHCT: et https://m.edso0.ru/ff0d40c4
Y CUCTEMAaTH3AIVs 3HAHWHA
KonTponbnas padora Nel 1o
20 Teme «BemecTBa u bubmorexa LOK
Hl https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEaKIIUN»
Bo3nyx — cmecsk ra3os.

21 CocraB Bo3ayxa. Kucnopon — bubnuorexa [JOK
3JIEMEHT U IPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d448e
O3oH
Ou3nvecKue ¥ XUMHUICCKHEC

99 CBOMCTBa KHCJIOpoJa (peaKuu bu6mmoteka [IOK
OKHUCJICHUS1, TOPEHUE). https://m.edsoo.ru/ff0d4614
[Tonstue 06 oxcumax
CriocoOwI moTydeHust

93 KHCJIOpO/Jia B 1abopaTopuu 1 bu6mmoteka [IOK
IIPOMBIILIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoaa
Tennooii 3 dexr

. but6mmoreka [IOK

24 XUMHUYECKON peaKInH,

MOHATHUEC O TCPMOXUMHUYCCKOM

https://m.edsoo.ru/ff0d4790
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YpaBHEHHUH, IK30- U
SHIOTEPMUUECKUX PEAKIIHSIX

Tornuso (HedTh, yroib u

bubmuoreka [IOK

25 MeTaH). ATPA3HEHAC BO3AYXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 TPEIOTBPAICHUS
[paktuyeckas padora Ne 3 o
26 teme «llonyyenue u bu6mmoteka [IOK
coOupaH#e KICIOpOoaa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €ro CBOMCTB)
Bonopoa — sneMeHT u
27 Hp:C"ll‘)OCHBCH.IeCTBO. bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B nmpupoae
Ouznyeckue 1 XUMHUIECKHe
28 CBOICTBA BOJIOPO/IA. bubnnorexa LIOK
https://m.edsoo.ru/ff0d4ddo
IIpumenenue Bogopona
29 [ToHaTHE O KUCTIOTAX U COJISIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOwI moTydeHust bubnmnoreka [JOK
BOJIOPOJia B JIaOopaTOpuu https://m.edsoo.ru/ff0d4ddo
[paktuyeckas padora Ne 4 o
31 teMme «llonydenue u bubmuoreka [IOK
cobupaHue BoJopo/a, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOKCTBY
39 MossipHbIii 00BEM T'a30B. bu6mmoreka [IOK
3akoH ABOrazapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bpéma,
33 KOJINYECTBA BEIIlECTBA r'a3a I10 bubnunorexa LIOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruncnenus 005EMOB razoB
34 10 YPaBHEHHUIO peakluu Ha bub6mmorexa [LIOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 du3znyeckue U XUMHUUYECKUE bubmnorexa IHOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonarue bubnnoreka LIOK
00 MHANKATOpaxX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTeb.
37 Hacreimennsie u bubmmnorexa IIOK

HCHACBIIIICHHBIC paCTBopLI.
MaccoBas 1014 BEIIECTBA B

https://m.edsoo.ru/ff0d5b40
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pactBope

[paktuyeckas padora Ne 5 o

TEMC ((HpHFOTOBHCHI/Ie

bubmuoreka [IOK

38 .
paCTBOPOUB ¢ OngeHeHeHHOH https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JiIei
PacTBOPEHHOTO BEWIECTBAY»

Konrtponsnas padota Ne2 mo
39 teme «Kucnopoa. Bogopo bubmorexa LOK
POAL- BOAOPOX. https://m.edsoo.ru/ff0d6342
Bona»
OKcHIBI: COCTAB,
40 KIaccuuKaIus bubmmorera [JOK
L https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonydyenue u XuMu4eCcKue

41 CBOMCTBA KHCJIOTHBIX, bubmuoreka [IOK
OCHOBHBIX ¥ aM()OTEpPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUSA: COCTaB,

42 KJ1acCU(UKAIIHS bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [lonyyenue u xumMu4eckue bu6muoreka [IOK
CBOICTBa OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KwucmoTsr: cocTas,

44 KJ1acCU(UKAIIHS bubmorera [JOK

L https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [lonyyenue n xumMnueckue bubnnorexa [HOK
CBOWCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenuue):

46 HOMEHKJIATypa, CIIOCOOBI bu6mmoreka [IOK
MOJyYEHHS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTrueckas padora Ne 6.

Pemrenne skciepuMeHTAIBHBIX
47 3a7a4 o Teme «OCHOBHBIE bubmorexa LOK
s https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUUYECKUX
COCJIMHEHUN»
['enetnueckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX bubmotera [JOK
N p https://m.edsoo0.ru/00ad9a50
COCTMHEHU I

49 O6o06meHNE bubmnorexa IHOK
cUCcTeMaTU3alus 3HaHu! https://m.edsoo.ru/00ad9ch?2

50 Kontposnbnas padota Ne3 no bubnuorexa [IOK
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TeMe "OCHOBHBIE KJI1acChI
HEOPraHMYECKUX CoeaMHEHUN"

https://m.edsoo.ru/00ad9ela

HepBBIC IIOIIBITKH
KJ'IaCCI/I(l)I/IKaI_[I/II/I XHUMHUYCCKHUX

bubmnorexa IHOK

51
aneMeHToB. [loHsTue o https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 Ilepuonnueckas cucreMa bubnnorexa [HOK
XUMHUYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/00ada52c
Menneneena
[lepuonsl, rpynmsl, bu6mmoteka [IOK
53
MIOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubnuorexa [IOK
aTOMHBIX sifep. M30Tonbl https://m.edsoo.ru/00ada342
CrpoeHue 371eKTPOHHBIX
55 000JI0YEK aTOMOB 3JIEMEHTOB bubmuoreka [IOK
[Tepuoanueckoii cucremsr /. https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapakTepHuCcTHKa
XUMHUYECKOT0 3JIEMEHTA T10 €ro
56 MTOJIOKEHUIO B bubmmorera [JOK
. https://m.edsoo.ru/00ada824
[Tepuoauueckoii cucrteme /1.
N. MenneneeBa
3nauenue llepuonnueckoro
3aKOHa I Pa3BUTHUS HAYKH U
57 I aKTI/Hi[H II[) N. Men GJ?I/;(CB bubmorera [JOK
parct S A https://m.edsoo.ru/00ada96e
— y4EHBIH, TIeIaror U
rpakJIaHUH
DJIEKTPOOTPHUIIATEILHOCTh
58 aTOMOE XI/II\I/:I/I‘I;IGCKI/IX bubmorera [JOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bu6mmoreka LIOK
41
59 OHHA XHMHITCCHT CBASH https://m.edsoo.ru/00adac34
60 KoBanentnas nomnsipHas but6mmoreka [IOK
XHUMHUYECKAS CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanientnas HenossipHas bubnmnoreka [JOK
XHMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6nmunorexa LIOK
62 C
TCTICHD ORHCACHI https://m.edsoo.ru/00adae28
63 OKuCIUTEITHHO- bubmuoreka [IOK

BOCCTAaHOBUTCJIBHBIC PCAKIINHN

https://m.edsoo.ru/00adb076
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64 OKucnuTenn u 1 bubnunorexa LIOK
BOCCTAaHOBHTEIIN https://m.edso0.ru/00adb076
Konrtponsnas padota Ne4 o

65 teMe «CTpoeHHe aToMa 1 bubmorera [JOK

p ’ https://m.edsoo.ru/00adb486
XuMHYECKas CBI3b»

66 PezepBublit ypok. O600meHne 1 bu6nuorexa [IOK
U CHCTeMaTHu3alusl 3HaHUI https://m.edsoo.ru/00adb33c

67 PezepBHblil ypok. O6001IeHNE 1 bubnnorexa [HOK
MU CUCTeMaTH3alys 3HaHu| https://m.edsoo.ru/00ad9cb?2

68 PezeprHblit ypok. O600meHne 1 bub6nmorexa LIOK
U CHCTeMaTHu3allusl 3HaHUH’ https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO HACOB 68
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9 KJIACC

HMara DJIeKTPOHHbIE
Ne H3YYeHHs H(ppoBbIe
Tema ypoka KouanuyecrBo y unpp
n/n o0pa3oBaTesibHbIE
JacoB
pecypchbl
[Tepunonnueckuii 3aKoH.

1 [lepuoanueckast cucrema 1 bubnuorexa LIOK
XUMHYECKHX 31eMeHTOB /l. 1. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

5 CBOMCTB XMMHYECKUX 1 bu6mmoreka [IOK
3JIEMEHTOB IEPBBIX TPEX https://m.edso0.ru/00adb6b6
NEepPHOJIOB
Knaccudukanus u

3 HOMEHKITATYPA 1 but6mmoreka [IOK

P https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKHUX BEIICCTB
Bunnl xumMudeckou ¢BsI3U U
4 THIIBI KPUCTAJIINYECKHUX 1 bubmorexa [IOK
B p https://m.edsoo.ru/00adbac6
peméToK
Kontponbnas padota Nel o

5 teMe «lloBTOpeHue u 1
yrayOJieHne 3HaHU OCHOBHBIX
pa3enoB Kypca 8 Kiaccay
Kiaccudukamnms XuMu4ecKux

6 €aKIMH 10 Pa3INYHBIM 1 Eubmiorexa HOK
p p https://m.edsoo.ru/00adbch0
npU3HaKaM
[ToHsITHE O CKOPOCTH

7 XUMHUYECKOU PEaKIIUH. 1 bu6nmoreka [IOK
IlonsaTre 0 TOMOICHHBIX B https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEaAKIIHIX
IlonsaTre 0 XUMHUYECKOM
paBHOBecuH. DaKkTOPHI,

8 BIIMSIFOIIME HA CKOPOCTh 1 bu6nmnoreka [IOK
XUMHYECKOW PEAKIUU U https://m.edsoo.ru/00adc28c
MOJIOYKEHNE XUMUYCCKOTO
paBHOBECHS

9 OKHCIUTETBHO- 1 bub6muoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade

10 Teopus 3E€KTPOIUTUYECKOI 1 bu6nmoreka [IOK

nuccoranyi. CHIbHBIE U

https://m.edso0.ru/00adcd68
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c1a0bIe IEKTPOITUTHI

11 HonHble ypaBHEHMs peakui bubmmorera LOK
https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCIIOT
M OCHOBAaHUHU B CBETE
12 npeJcTaBIeHU 00 bubmorera LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JACCOLMAIN
XuMHYECKHE CBOMCTBA COJIEH B
CBETE MpeJCTaBICHUIN 00 bubnuorexa LIOK
13 .
BJIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JACCOLMAIN
14 [TonsiTe o ruapoaIU3E comeit bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o0011IeHNEe B CUCTEMAaTH3aIHs bubmuorexa [IOK
3HaHUMU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «PeleHie but6mmoreka [IOK
https://m.edsoo.ru/00addbfa
SKCTIEPUMEHTAIBHBIX 337124
KonTponbaas padora Ne2 o
17 TeMe «DIEKTPOIUTHUECKAS bu6nuoreka [IOK
aucconuanysa. XuMUYEeCKHe https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOPax»
OO61as XxapaKTepHCTHKA
18 ranlj)lreHOBI.) XI/IMI:/I‘JCCKI/IC bubmmorexa [IOK
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha MpUMEpPE XJIOpa
Xnopooaopon. Comnsanas
19 KHCJIOTa, XUMHUYECKHUE bubmuorexa [JOK
CBOWCTBA, MOJTYyYEHHE, https://m.edsoo.ru/00ade104
pPUMEHEHUE
[Ipaktuueckas padota Ne 2 o
20 teme «llomydyenue consiHOM bu6mmoreka [IOK
KHCJIOTBI, U3y4EeHHUE €€ https://m.edso0.ru/00ade348
CBOMCTB»
Breruncienus mo ypaBHEHHUSIM
21 XUMUYECKHUX PEaKIUi, eCIu bu6mmorexa [IOK
OJIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
HU30BITKE
29 OO01mas xapakTepucTHKa bu6nmoreka [IOK
anemeHToB VIA-rpymmsl https://m.edsoo.ru/00ade64a
23 AmnotponHbie MOAUDUKAITTN bubnmoreka [IOK
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cepbl. Haxoxenue cepol 1 €€
COCMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPHI

https://m.edsoo.ru/00ade64a

CepoBoaopoj, CTpoeHue,

but6mmoreka [IOK

24 M3UYECKUE U XUMUYECKUE
¢ . https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepsl. CepHast

o5 KUCIIOTa, (PU3NYECKHE U bu6mmorexa [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIUU,

JIeKalue B OCHOBE
MIPOMBIIIUIEHHOTO CTI0c00a
26 HOJTY9YEHUS] CEPHOU KUCIIOTHI bubamorexa [IOK
e P ’ https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarolleu cpebl
COEIMHEHUSIMU CEePbI

97 Brruncienue MaccoBoi 10U bubmuorexa [IOK
BBIXO/a IPOJYKTa PEAKLINN https://m.edsoo.ru/00adec8a
OO0mras xapakTepuCTHKA
aneMeHToB VA-rpymnsl. A30T,

28 acCIPOCTPaHEHHE B MPUPO/IC Bubmmorera [IOK
PACHPOCIP PHpOIe, https://m.edsoo.ru/00adeea6
(u3rUecKre U XUMHYECKUC
CBOICTBa
AmMuak, ero puznyecKkue u

29 XUMUYECKHE CBOWCTBA bubmmorexa [IOK

’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHHE
[paktuyeckas padota Ne 3 o
30 teme «[lonmydeHne ammuaka bubmmorera [JOK
T . ’ https://m.edsoo.ru/00adf180
U3YYEHHUE €ro CBOMCTB)
A3oTHasg KucnoTa, eé
31 (bu3nvYecKre U XUMHIECKUE Bubmmoreia LIOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonk3oBaHne HUTPATOB U
coJieil aMMOHHSA B KauecTBE

39 MUHEPATBHBIX YI0OPEHUH. bubnuorexa LIOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edso0.ru/00adf518
OKpYKarolleu cpebl
COEIMHEHUSIMU a30Ta

33 dochop. Oxcuna pocdopa (V) bubnrorexa [IOK

u GocdopHas KUCIoTa,

https://m.edsoo.ru/00adf68a
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(u3nyecKkre 1 XUMHYECKUE
CBOMCTBA, MTOJIy4EHUE

Hcnonb3oBanue pocdaTtoB B
Ka4eCTBE MHUHEPAJIbHBIX

bubmuorexa [IOK

34
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPHUPOTHOM cpeabl hocharamu
Yraepon, pacopocTpaHeHNUE B
35 Ipu Eﬂe gmnlfiecxl;e u bubmorexa [OK
PHPOAE, _ https://m.edso0.ru/00adfd9c
XAMUYECKHE CBOMCTBA
Oxkcuapl yriaepoja, ux
(u3nyecKre U XUMHUECKUE
36 CBOMCTBA. DKOJIOTMYECKHUE bubmmorexa HOK
’ https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuoMm yriepoza (1V)
37 YronpHas KUCI0Ta U €€ COIn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o
teme "llonydyenue
38 JIEKHCJIOTO Ta3a bubmmorexa [OK
A ) https://m.edso0.ru/00ae027¢
KauecTBeHHas peakuus Ha
KapOoHaT-MoH"
[lepBoHa"aNbHBIC TOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KAK bubmmorexa LHOK
P https://m.edso0.ru/00ae054e
0 COCIMHCHUAX YTIepoaa
40 Kpemuuii u ero coequHEeHUS bubmorexa HOK
p a https://m.edso0.ru/00ae080a
[TpakTrueckas pabota Ne 5.
Pemenne skciepuMeHTalIbHBIX bubnuorexa LIOK
41 .
3a1a4d 1mo TeMe «BaxkHeiime https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U MX COETUHEHUI»
KonTtponbsHas pabora Ne3 mo
42 TeMe «BakHelne HeMeTalIbl bubnmorexa [JOK
https://m.edso0.ru/00ae0el8
1 X COEIUHEHUS
OO01mras xapakTepuCTHKA
XAMUYECKHUX DJIEMEHTOB —
MeTauioB. MeTramndeckas
43 CBSA3b U MEeTaJInvecKas bubmmorexa [OK
. https://m.edsoo.ru/00ael03e
KPUCTAITMYECKAs pEeIIéTKA.
dusznyeckue CBOMCTBA
METAJIJI0B
44 XUMHYECKUE CBONCTBA bubnuotexa [JOK
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METAJIIOB.
DIEKTPOXUMHUUECCKUN P
HaATNPSDKEHUH METAIJIOB

https://m.edso0.ru/00ael1156

OO611He crocoObl MOTydeHUs
MeTasuioB. CIUIaBbl.
Berurcnenus o ypaBHEHUSM

but6mmoreka [IOK

45
XUMUYECKUX PEAKLIUH, eCIIU https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COACPKUT
IpUMECH
46 [lonsitue o xoppo3uu bubnuorexa LIOK
METAJIOB https://m.edso00.ru/00ae1278
bu6muorexa [IOK
47
[Hesoumie MeTanet https://m.edsoo.ru/00ae14b2
48 OKCHUIbI M TUAPOKCUBI HATPUS bubmuorexa [IOK
Y Kajust https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMENTBbHBIC METAIIBI bubnuorexa [JOK
— KaJIbIIUHA ¥ MarHui https://m.edsoo.ru/00ael15e8
50 Baxnetimme coeTHHCHUS bubmuorexa [IOK
KaJIBITUS https://m.edsoo0.ru/00ae15e8
51 O06o001IeHre U CUCTEMAaTH3aIUs
3HaHUHI
59 JKEcTKOCTh BOJEI U CIOCOORI €€ bu6muoreka [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o
53 teme "JKECTKOCTH BOABI U bubmorera [IOK
N A " https://m.edsoo.ru/00aelae8
METO/IBI €€ yCTpaHCHHUS
but6mmoreka [IOK
4 .
> Aromunmii https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCUIA bu6nuoreka [IOK
55
Y TUJIPOKCHJIA https://m.edsoo.ru/00aelc64
but6moreka [IOK
56 XK
1eso https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIAPOKCUIBI U COIU bu6nuoreka [IOK
xenesa (I) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALIL
3HaHUMU
[Ipaktuyeckas padota Ne 7.
59 Pemienne skcnepruMeHTaNbHBIX bu6nmoreka [IOK
3a1a4 o teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJLIbl U UX COCIHHECHHS
60 Bobruucienus mo ypaBHeHUSIM bubnmoreka [IOK
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XUMUYECKHUX PEaKIUi, eCITu
OJIVH U3 PEareHTOB JaH B
U30BITKE WU COJEPKUT
npuMecu. Beruucnenus
MAacCOBOH J0JIH BBIX0/a
MPOJIYKTa PeaKIuu

https://m.edso00.ru/00ael750

O0001IeHNE U CHCTEMATH3 AN

61 . 1
3HAHUU
Kontponbnas padota Ne4 o
62 TeMe «BakHen e MeTaibl 1 1
WX COCJTMHCHUSDY
BemecTBa 1 Matepuasl B
63 MOBCE/IHEBHOM JKU3HU 1 bubmmorera LIOK
g https://m.edso0.ru/00ae3f50
YyeJioBeKa
64 XHUMHUYECKOE 3arpsI3HEHHE 1 bu6nuoreka [IOK
OKpYKarolleu cpeabl https://m.edso00.ru/00ae4270
65 Ponp xumuu B permeHun 1 bu6nmoreka [IOK
9KOJIOTUYECKHX TTPOOJIeM https://m.edso0.ru/00ae4270
PezeprHblit ypok. O60011eHNE bu6nuoreka [IOK
66 . 1
Y CHUCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O600111eHNE 1 bubmmorexa LIOK
U CUCTEMAaTH3aIys 3HaHUU https://m.edsoo.ru/00adb33c
68 Pezeprublit ypok. O6001meHne 1 bu6nunorexa [LIOK
Y CHUCTEMAaTH3aLUs 3HAHUI https://m.edso00.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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
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