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MHNOSICHUTEJBHAS 3AIIUCKA
[Tpu opranmzaiun 00y4eHHUS Ha YPOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHUs
YYHUTHIBAIOTCS OCOOCHHOCTH MTO3HABATEIILHOTO Pa3BUTHSI, SMOITMOHAIIBHO-BOJIEBOM
U TUIHOCTHOM cepsnl oOyuaromuxcs ¢ 3P, cienmmnduky ycBoeHHs MU y4eOHOTO
MaTepHana.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QenepaibHOM pabdodeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMHU MPENnoiaBaHusl yaeOHOTo npeameTa « XuMus»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo Xxumuu Ja€T MPEJCTaBICHHE O IENAX, OOUeld CTpaTeruu
OoOy4eHMsl, BOCHHTAHUS M Pa3BUTHUA OOYYaAIOIIUXCS CPEACTBAMU Y4eOHOIO
npeaMeTa, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE COZIepKaHHUeE,
npeaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM U TeMaM MpPOTrpaMMbl IO XHUMHH, OINpPEAEsieT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU COZIepKaHMs, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHM C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMXCs, OMNpeaessieT BO3MOXXHOCTH TMpeaMera  Jyis
peanuzanuy TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUN K
pe3yabTatam 00y4YeHHUs] XUMUU Ha YPOBHE LieJIe N3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEILHON JEATEILHOCTH OOYyYalolerocss MO OCBOCHUIO
y4eOHOro co/iepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOM Jisi (OPMHPOBAHUS MHUPOBO33PECHHUS
0o0yyJarolierocsi, ero MpeACTaBICHUN O MaTEpPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XHUMHUEW MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrud M 00 HSBOJIIOIUU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00albHBIX
npo0JjeM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, HHEPrETUUYECKOMH,
MUIIEBON U SKOJIOTMUECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTUSA |
dbopMuUpOBaHUS KYJIBTYPBI INYHOCTH, €€ 00IICH 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
0o0y4Yarommuxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM y4eOHOW JIeSTEeIhHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIEIOBATEIbCKUX YMEHMM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATHLHOM NeITeTbHOCTH;



3HAKOMUT CO CHEUU(PUKON HAydIHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJIS1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyJaronIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAY4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTMUECKOE
o0pa3oBaHu€ 00y4arOIUXCSl.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
colepKaHMsl  y4yeOHOro  mpeaMeTa, KOTOPBIM  sABJISETCA  MeJaroruyecKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUH Ha ONpe/IeIEHHOM JTare €€
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOUIUMHCSI CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYE€CKOM XUMHM U HEKOTOPBIX OTAENbHBIX 3HAYMMBIX TOHATHH
OpraHUY€eCKON XUMUHU.

CtpykTypa copepXaHus MPOrpaMMbl IO XUMUU Cc(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOro noaxonaa Kk e€ m3ydeHuro. ComepaHue CKIIAIbIBAETCS W3 CUCTEMBI
NOHATUNA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. OO6e H3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUITY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPEACTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuonmnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOECHUH aTOMA U XUMUYECKOM CBSI3H;

— TpeaCcTaBlIe€HUN 00 HIIEKTPOIUTHUYECKOM JUCCOIMAlUMU BEUIECTB B
pacTBOpax.

TeopeTnueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JIpyromMy, BBITIONHAS (QYHKIUA OOBACHEHHS M MPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOI0 MPUMEHEHUS U MOJy4YCHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABJIECHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOM NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U
MeTo[aM TMO3HaHUA B Hayke. M3ydeHue XMMHUU MNPOUCXOJIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiaccy.

[Ipy w3ydyeHMn XWUMHUHM TPOWCXOAWT (OpMUpPOBaHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.



3amaya yd4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CHUCTEMbI XUMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX TMOTOKEHUH,
JOCTYITHBIX O00OOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHNN K HAyYHBIM METOJaM I[I0O3HAaHWS TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakIuii, B (GOPMUPOBAHUM U PA3BUTHH TO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YeOHO-TO3HABATENbHOW H y4e€OHO-MCCIIE0BATEIhCKON
JeSTENHHOCTH, OCBOGHHUU TPaBWI O€30MacHOr0 oOpaleHusi ¢ BEIEeCTBAMHU B
MTOBCEAHEBHOM KU3HMU.

[Ipu M3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaUYEHHE MPUOOPENH TaKue Ied, KaK:

— (dopMupoBaHHE HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOUUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOy4YeHMs] HA  CHCTEeMaTH4YecKoe MpuOoOIlIeHne
o0ydaronuxcss K CaMOCTOSITEIbHOW MO3HABATEIBHON JCSITENbHOCTH, HAaYYHBIM
METOJIaM TTO3HaHMsI, (OPMUPYIOIIUM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YyJarOITUMHUCS
OTBITAa Pa3HOOOPA3HON MEATETLHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3TUYHBIX BUJIOB JIESITEIbHOCTH;

— (dopmupoBanmne oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMCHHUH OOBSICHITH M OIICHUBATH SIBJICHUS
OKPYXAIOIET0 MHpPA, UCIHOJB3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHU
XUMHUH, TPUMEHITh WX TPHU PEIICHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU JIEATENBbHOCTH;

— (¢opMupoBaHWE Yy OOYyYalOIMUXCAd TYMAaHUCTHUYECKHX OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XUMHUYECKUX 3HAHUM JI1 BBIPAOOTKH IKOJIOTHYECKHU
IeIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYIAOBOM JEATENHHOCTH B IEIIX
COXpaHEHUs CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOINIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHsI OOILEYENIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUIS M HAMPaBICHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX IS H3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, cocTaBisier 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 JacoB (2 yaca B HEJIEIHO).



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 XHUMHYECKHX 3JIEMEHTOB.
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 YHCJIA CTPYKTYPHBIX €IUHMI[] BemiecTtBa. Pacuérer mo Qopmymam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIUN (COSTUHEHHS, Pa3I0KCHUS, 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
¢usnueckux (TUTaBICHUE BOCKA, TasHUE JIbJa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHuEe TMPU3HAKOB IPOTEKAHUS XWMHYECKUX peakiui (passioKeHue 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, JUCTHIUIIMUS, 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. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHHUSI KHUCIIOpoJia B JaboOpaTopuud W MPOMBIIUICHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (dekra, pa3pylieHue 030HOBOr'O CJIOA.

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 pacTtBoputelib. 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:

KAuEeCTBEHHOE OINpPENIENICHUE COAEpKaHUs KUCI0pOAa B BO3JyX€E, MOITYyUYEHHE,
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 CBOMCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHME U H3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX 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 COJU, 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 PEAKIIUU

[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 XMMHUYECKHUX 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 s1ep. M3oTonbl. DnexkTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHWMHUYECKUX 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.

Xumuueckuii 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 ).

Mescnpeomemmnule 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 MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJICKYJA, 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, MuHEpanbl, 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, KalMs, KaJdblUs 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 PELIETKU U
BHUJa XUMHUYECKOM CBA3H.

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

Knaccudukanys XuMU4eCKUX peakiuii Mo pa3IMuHbIM MpU3HaKaM (110 YUCTy
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 peakiuu. [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 JUCCOLUUALIMU. 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 MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
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, IIEJIOYEH 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. CTpoeHne u (PU3NYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA Ha OpPraHW3M 4YeJoBeKa. BakHeiluune XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOa
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
NpECTaBUTENsT Kjacca KHUCIOT U crhenuduyeckne). 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 OKPYXKAIOIIeH cpeabl COCNMHEHUSIMU Cepbl (KUCIOTHBIE [TOXIH,
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 cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
HMOHBl AaMMOHMS. A30THas KHCIIOTa, €€ MmojydyeHue, QU3MUYecKue U XUMUYECKHe
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 JIOKIIM, 3arpsi3HEHHE BO3/1yXa, MOYBBl W BoaoéMoOB). 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 sineMeHToB |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
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora v €€ colid, ux (pu3nueckue u XMMHUYECKHe 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, alleTHIICH, 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. MarTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoi kucinore. CHIMKATBl, X UCIIOJIB30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



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

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne o0pa3loB HEOPraHUYECKUX 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€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KUCJIOTHI, TPOBEECHUE KAYECTBEHHOM peakinu Ha Cynb(art-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyISHHE,
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), M3y4ECHUE MoOJEeen
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 PEaKlMil 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

OO0uras xapakKTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MmetaiioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTaioB. OOmme
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 [leproanueckoil 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€IMHEHUH.

[[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 Kaiblusa. Baxhedmme coeauHeHUs KainblMs (OKCUO, THAPOKCHUZA, 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
AJFOMUHUSL.

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 HATpPUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJICOMATEPUAIIOB),
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), HaGrOIEHNE 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
METAJIBI U UX COCTMHEHUSI».

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.

XHUMHUYECKOE 3arps3HEHUE OKpYX awliel cpenbl (MpeaenbHas TOMyCTUMAs
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 XUMHUU 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, TUmores3a, 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, MOJEKYJA, SJIEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

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

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



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUWSI ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHMUSI

AOITI OOO pns obyuarommxcsa ¢ 3P ompenenser, uro obyuarowuecs c
3IIP nonyuarom obpazosanue, coomeemcmayoujee no umo208biM 00CMUNCEHUAM
K MOMeHmY 3asepuieHusi 00y4eHus, NIAHUPYeMbIM pe3yabmamam OCHOBHO20
0bue2o0 06paz08anUs HOPMAMUBHO DA3BUBAIOWUXC CEEPCMHUKOS, U 8 Mme Jice
cpoxu ooyuenus (5-9 knaccol) npu co30aHuu YC108Ull, YUUMbIBAIOUWUX UX 0CODbIe
obpazosamenvHvle NOMPEOHOCIL.

Hns obywarommxcst ¢ 3[IP HeoOxoanmm auddepeHunpoBaHHbI MOAXO0 K
oTOOpYy COJepKaHUsi TMPOrpaMM y4eOHBIX TPEIMETOB C YYETOM OCOOBIX
o0pa3zoBaTelbHbIX MOTPEOHOCTEN U BO3MOXKHOCTEH 00y4aroIerocs.

O0beM 3HaHUM W YMEHMM 1O Yy4yeOHBIM TMpeaMeTaM HECYIIECTBEHHO
COKpalaeTcs 3a CYET YCTPAHEHHUsI HU30BITOYHBIX MO OTHOIIECHUIO K OCHOBHOMY
coJiep>KaH1I0 TpeOOBaAHUI.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pEe3yibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTalOTCS B XO0Jle OOYy4YEeHHs] XMMHUHM B €AMHCTBE Y4YEOHOW u
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHS U CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIM3ALUU O0YUArOIIUXCS.

JINYHOCTHBIE  pe3ysbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOyYaroumuxcs
PYKOBOJICTBOBATBbCSI CHUCTEMOW ITO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpPEHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoOTHYECKOTr0 BOCIUTAHNS

[IEHHOCTHOT'O OTHOIIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAYYHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKH B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(POpPMALMEH O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U OOILECTBA;

2) TPa’KIaAHCKOT0 BOCIIUTAHUS:

OpPEICTaBICHUs O COLMAIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIETEHTHOCTU B OOIIECTBEHHO
HOJIE3HOM,  y4eOHOMCCIENOBAaTEIbCKONW, TBOPYECKOM M Jpyrux  BuAax
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJITHEHUM Y4E€OHBIX, I103HABATENbHBIX 3aJ1a4, BBIINOJHEHUN XUMHUYECKUX



AKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpollecCe OITOM Y4YeOHOM NEsITEIHbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJAEHHWE M IIOCTYNKH CBOUX TOBApUINECH C TIO3HUIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIICICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOH PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOIINC
OCHOBY I TTIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOMBI, B3aMMOCBA3SIX 4YEIIOBEKA C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHHUH I10
XUMHUH, HEOOXOIUMBIC IJIi OOBSICHEHHS HAOII0JaeMbIX MPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONH paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPATypOr, JIOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYCHHI0O M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKOMN
JESTENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEHIIIEM;

4) popMHpPOBAHHUS KYJIbTYPHI 3I0POBbSI:

OCO3HAaHHWE IICHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pPOBBINM 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBUN U
HENPHUATHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aIKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOIUMOCTH COOJIFOZICHUs TpaBWI O€30MacHOCTH TMpH  OOpalleHUuu C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeaIbHOM KU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHICSCKOMY M3yUCHHUIO IpodeccHii M Tpyaa pa3IuvdHOro poja,
YBOXCHHUE K TPYAYy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE NIPUMCHCHHS NPEAMETHBIX 3HAHWM I10 XUMHH, OCO3HAHHBIM BBIOOD
WHAVNBUIYaTLHON TPACKTOPUH MPOIODKCHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH,
yCHENTHON MpoheCCHOHANTBHON NeATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCS B PO ECCHOHATBLHOM Cpee;

6) 3K0JI0rH4ecKOro BOCIIHTAHHUS:

9KOJIOTMUECKH 11€71IeCO00pa3HOe OTHOIICHUE K TNPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TIOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GuU3HMIEeCKOMY W TICUXHMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS



npaBuI 0€30I1aCHOI0 MOBEAEHUS IPU paboTe C BEIIECTBAMMU, a TAK)KE B CUTYalUsX,
YTPOKAIOIIMX 310POBBIO U )KM3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydaeMble NMPU MU3YUYEHUU XHUMUH, IS
penieHns 3a1a4, CBA3aHHBIX ¢ OKPYKAIOLEW IPUPOJHON CPEIOH, I NOBBIICHUS
YPOBHS  JKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTed HMX pelIeHHs MOCPEACTBOM METOIOB XHMUHU,
9KOJIOTMYECKOT0 MBILIIEHUs, YMEHUS PYKOBOJACTBOBATHCA UM B IIO3HABATEIbHOM,
KOMMYHHMKAaTHUBHOMN U COLIMAIIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3YJIbTAaTOB BBIACIAIOT 3HAYUMBIE IS
(GopMUpOBaHUS MHUPOBO33pEHHUsI OOIIEHay4YHble TMOHATHA (3aKOH, TEOpHs,
NOPUHIIMI, TUIIOTE3a, (AKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCHOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeaMeTax U IO3BOJSAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpPEAMETOB (POPMUPOBATH MPEJICTABICHUE O LIETOCTHOM
Hay4YHOW KapTHHE MUpA, U YHUBEPCAJIbHbIC yueOHbIE NEHCTBUS (II03HABATEIbHBIC,
KOMMYHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpbIE OOECIEYUBAIOT (POpMUPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO Y4eOHON
NEATEIBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE AeHCTBUSA

basoBble Jjornyeckue 1efcTBUA:

YMEHHUS HCIIONIB30BaTh NPUEMBI JIOTMYECKOIO MBINUIEHHS IIPU OCBOCHUU
3HAaHUU: PacKpbIBATh CMBICI XUMHUYECKHX IMOHATHH (BBLACIATh UX XapaKTepHbIE
NPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JPYIMMH IOHSATHUSAMM), HCIOJIb30BAThH
HOHSTHS 151 OOBSICHEHUS! OTAENIbHBIX (DAKTOB U SIBIIEHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUU JUIsl KIACCU(PUKALUU XUMUYECKUX BEIIECTB M XUMHUYECKHX pEaKLuy,
yCTaHABIUBAaTh NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YUYECHMS,
CTPOUTh JIOTUYECKHE PACCYXKICHUs (MHIYKTHUBHBIE, I€IYKTUBHbBIE, [0 aHAJIOTUN),
JienaTh BBIBOABI U 3aKJIFOYEHUS;

YMEHHE TPUMEHATh B NPOLECCE IMO3HAHUS MOHATHS (IpPEeIMETHBIE W
METanpeIMETHbIE), CHAMBOIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHA MOJEIIbHBIE TPEICTABICHUS —
XUMHMYECKUH 3HaK (CMMBOJI 2JIEMEHTA), XUMH4YecKas (opmyiaa U ypaBHEHUE
XUMHMYECKON peaklMy — MpU PElIeHUN y4eOHO-TI03HABATENbHBIX 3aJa4, ¢ yUYETOM
OTUX MOJEIBHBIX IPEIACTABICHUM BBIABIATH U XapaKTEPHU30BATH CYIIECTBEHHBIC
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKLUH,
BBISIBJISITH  OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IIPOTUBOPEUYHS B U3yYaEMBbIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble ucciaenoBare/ibCKie AeHCTBHSA



YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
NO3HAHMS, a TaKXe B KaueCTBE OCHOBBI [UIsi (POPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

OpUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUYEHUYECKHX OSKCIIEPUMEHTOB, YyMEHUE HaOJoJaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (GOPMYIUPOBATH 0000IIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM NPOBEAEHHOIO OIbITA, HCCIEAOBAHUS, COCTABIATh OTYET
0 MpOJIeTTaHHOM padore.

Pabora ¢ nngopmanueii:

yMEHHE BBIOUMpATh, AHAJIM3UPOBATh M HUHTEPIPETUPOBATH HH(OPMAIIUIO
pa3INyYHBIX BUIOB U (DOPM MpeacTaBieHUs], MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4dHO-TIONYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIep)KaHHUs, CIpPaBOYHbBIE
nocobus, pecypcbl VHTepHeTa), KpUTUYECKH OLEHUBATh IPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO MH(OpMAIIHIO;

YMEHUE NPHUMEHSTh Pa3iudHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
MHpOpMAIlMM W COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAMMBIX JUIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4 ONPEAECIEHHOr0 TUIA, IPUOOPETEHNE ONbITA B
o0lacTh UCHOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeAcTaBieHHs] UHPOpMaLUU U
WIUIIOCTPUPOBATh pEIIaeMble 3aJadll HECIOXKHBIMU CXEMaMH, JuarpaMMamy,
apyrumu hopMamu rpaduKi U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBAThL B IpoLecce Yy4YeOHOH U
UCCJIeI0BATEIbCKON AESITENBHOCTH MH(OPMAIMIO O BJIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO34MCTBa M TPAHCIOPTa Ha COCTOSIHME OKpYXarolled MpUpOIHOM
Cpelbl.

KoMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBHUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJ€ Juanora W (WiIu) AUCKYCCHH) IO
CyumlecTBYy  OOCyXIHaeMoW  TeMbl, (QOpPMYJIUPOBAaTH CBOU  IPEUIOKEHHMS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

YMEHUS  MPEACTABIATh  MOJYYEHHbIE  pe3yibTaThl  O3HABATEIbHOMN
NESITENTbHOCTY B YCTHBIX M IIMCBbMEHHBIX TEKCTaX; JeNaTh IPE3CHTALNI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIIBITA,
1a60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUS y4e€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[O3HABATEJIbHOM W MCCIEAOBATEIbCKOM  JEATENIBHOCTM  HpPU  PELICHUHU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOpPIUHALIHS



COBMECTHBIX JICUCTBUM, ONpPEAECICHUE KPUTEPUEB IO OIECHKE KayecTBa
BBITIOJTHEHHOM paboThI U JApyTHE).

PeryasiTuBHbIE YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBUSA:

YMEHHUE CAMOCTOSITEIIbHO OMNPEACHATh LENU NEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUpPATh HarbOosee d3(PPeKTUBHBIC CITOCOOBI pElIeHUs] YUeOHBIX U
MIO3HABATENBHBIX 33Ja4, CAMOCTOSITEIbHO COCTaBJIATH WM KOPPEKTUPOBATH
NPEMIOKEHHBIA aJNrOPUTM JEWCTBUWA TPU BBIOJHEHWHM 33JaHAW C Y4YETOM
MOJIYYEHHUSI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pE3yJIbTaTa 3asBJIICHHOM LIENH, YMEHUE
VCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MTPEJIaracMble B YCIOBUU 33 1aHUU.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOl pabdoueil Mmporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIONUMUCS HAayYHBIC 3HAHWS, YMEHUS U CIOCOOBI
nehcTBull, crneuudpuyueckue s OpeAMETHOM o0mactu  «XUMHS», BHUIbI
NEATEIbHOCTA MO  IIOJYYEHHID HOBOTO  3HAHWA, €ro  HWHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenust B 8 kiacce npeiMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHI: aTOM, MOJIEKYIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpOHAST M HEOJHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COSUHEHUHU, MOJISIPHBINA 00bEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMUYECKasl pPeaKIusi, KiIacCUpUKAIMSI pPEaKIuil: peakiuu
COCAMHEHUS, PEAKUMH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEaKIMH, TEIUIOBOU A (EKT peakiini,
AIpO aToMa, AJEKTPOHHBIM CIIOM aToma, aTOMHas OpOuTalb, pPaanycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MACCOBas JIOJISI BEILECTBA
(MporieHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH ITU MMOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;

e HCIOJNB30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHUS (Hopmyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  DBJEMEHTOB B  OWHApHBIX  COCIAMHEHUSX,



MPUHAJISKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJIAcCy COEAMHEHUM Mo
dbopmynam, BHI XUMHYECKOM CBsI3M (KOBaJleHTHAas W HOHHAas) B
HEOPraHMYECKUX COCIUHEHUSX;

packpeiBath cmbica [lepumoamueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJMUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX MmojiokeHusi B Ilepuogumueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHA ABOTrajpo;

ONMHUCBHIBATh U XapakTepu3oBaTh TaOnMuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XUMHMUYECKUX DJJIEMEHTOB: pa3iuyaTh [OHATHUS «TJIaBHas
nonarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OOJbIIIME TEPUOJIbI, COOTHOCUTh OOO3HAYCHUS, KOTOPhIE HUMEIOTCA B
tabnuue «llepmonnueckas cucrema xumuyeckux osnementos Jl. .
MeHaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij siApa, 00IlIee YUCIO FIEKTPOHOB
U pacnpeiesiCHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIllEeCTBa,
XUMHYECKUE PeaKIuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BELIECTB, N0 TEIIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHS XUMHUYECKUX TIpEeBpallieHuid B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAaCCOBYIO JIOJI0 XWMHYECKOrO0 »JJeMeHTa 1o QopMyIe
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
[0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIBHON AESTEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3alluio, KiacCu(uKaiuio,
BBISIBIICHUE MPUYUMHHO-CIECICTBEHHBIX CBSI3€M — M1 M3Y4YEHUSI CBOICTB
BEIIECTB W XHMHUYECKMX PpEAKUUN, ECTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CleoBaTh  IpaBWjaM  I[IOJIb30BaHUS ~ XUMHUYECKOM  MOCYIOH |
nabopaTopHbIM 00OpYJOBAaHMEM, a TakKe TMpaBUiIaM OOpaIleHusl ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO



ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa H KHCIOPOIa), MPHUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHOW MacCOBOW J0JEH pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBAaTb W MPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHMUIO PACTBOPOB IIETIOUYEH U KUCIOT C MOMOIIBI0 HHIMKATOPOB
(;rakmyc, deHondTanenH, METWIOPAHXK U Jpyrue).

K xon1y oOydenus B 9 kiaacce nmpeaMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

PacCKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKMX TMOHATHUN: XUMHYECKHU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AaHHUOH, MNPOCTOE BEUIECTBO,
CJIOKHOE€ BEILIECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIIEHUS, XUMUYECKasl peaKlus, XUMUUEcKasl CBs3b, TEIIOBOU d(PPexT
peakuud,  MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIJIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIIUTHYECKAsT OUCCOLMALNS, PEAKUUU HOHHOTO
oOMeHa, Karaiu3aTop, XWMHUYECKOE paBHOBECHE, oOOpaTuMble U
HEOOpaTUMBbIE pEaKLUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEAKIUH,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCJIEHWE W  BOCCTAHOBIJICHUE,
aIIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasA CBA3b (KOBAaJICHTHAs, MOHHAs,
METAJUINYECKas), KpHUCTAJUIMYECKas pEIIETKa, KOPpO3Hs METAILIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUWH, IMPEAECIbHO JOIyCTUMAs
koHueHrpanus [1/IK BemecTsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHUN U
IIPUMEHSATH T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLCHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJI€HUS (POpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUUECKUX JIEMEHTOB B
COCIMHEHUAX pPaA3IMYHOIO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
OIpeneaEHHOMY KJIacCy COEAMHEHHM Mo QopmyiaMm, BHI XUMUYECKOU
CBS3M (KOBAJICHTHAs, WOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsijl MOHA MO XUMHUYECKON (opMmyle, XapakTep cpeisl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKM KOHKPETHOT'O BELECTBA;

packpeiBath cmbica I[lepuonuyeckoro 3axkona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: ONHUCHIBATh U XapaKTEepU30BaTh
Tabnnunyo (opmy Ilepronnyeckoil CUCTEMBbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» W «noOodHas
nonrpynmna (b-rpymmna)», Maneie u OOJbIIME MEPUOJIbI, COOTHOCHUTH
0003HAYECHUS, KOTOpPbIE HMMEIOTCS B IEPUOAMYECKONM TalauIe, C
YUCJIOBBIMM  XApPaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U



pacripeieieHie HMX MO0 D3JIGKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB M MX COCIIMHEHHI B
npenenax MajbIX MEPUOJIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHUYECKUE BEIECTBA,
XUMHYECKHE pPeaKuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIMH
BEIIECTB, MO TEIUIOBOMY 3P dEeKTy, 0 U3MEHEHHUIO CTEICHEH OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME W CHEU(UUECKHEe XUMUUYECKHE
CBOMCTBAa TMPOCTBIX U CIOXHBIX BEIIECTB, TMOJATBEPKAas OIMUCAHUE
IpUMEpaMH MOJICKYJSPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XMMHUYECKHUX PEAKIUM;

COCTaBIIATb YPABHEHUS JJIEKTPOJUTHUUYECKOM TUCCOIMALMU  KHUCIIOT,
HIeJI0OUe U COJIEH, MOTHbIE U COKPAIIEHHbIE YPABHEHUS PEAKIINI HOHHOTO
oOMeHa, ypaBHEHHS pEaKIUd, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXAY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENbHBIX peaKIUui
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIU;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYI0O U MOJSPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJI XUMHUYECKOrO JJIeMEHTa 1o Qopmyie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOnrofaTh  MpaBWUjia  TOJIB30BAHUS ~ XMMHUYECKOW  TMOCYAOH W
nabopaTopHBIM  00OpYyIOBaHMEM, a TaKKe IMpaBuia OOpaimeHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOAUTh  PEAKIMU,  MOJTBEPKIAIONIME  KAYeCTBEHHBIM  COCTaB
pa3IUYHBIX BELIECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOpUI-, OPOMHU/I-,
nonua-, KapOoHar-, ¢ocdar-, CHIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI M WOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OIEPAllMU MBICTUTEIBHON JIEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHCTEeMaTU3AIUI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€d — JIJII U3YyUYECHHsS] CBOWCTB BEILECTB U
XUMUYECKUX PpEaKiMii, eCTeCTBEHHO-HAy4YHbIC€ METOAbl TIO3HAHUS —



HAOJIFOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, IKCIICPUMEHT (peajbHBIM M
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 [IOK
' 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¢
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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/eJiOB 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

1O [TIPOT'PAMME
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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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

(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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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

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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