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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YUETOM KOHIETIIUU MPENoJIaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YAIOIIMXCS CpPEeACTBAMU Yy4yeOHOro IpelMeTa, YCTaHABIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp’KaHUs, PEKOMEHAYeMYI0 IOCIeI0BaTEIbHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBaHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4arommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOI'O
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO NPUHIMIY IOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHS] U MPOTHO3HPOBAHHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHON HPHUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHCHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NpUOOPETHN TaKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMAaTHYecKoe IpUOOLIEHHE O0O0y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHHSA M CaMOIIO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
quclie YMEHHH OOBSCHITh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHUpA, UCIOJIb3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHus B XUMuU. YucTele BemecTBa U cmecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTEIbHAA aTOMHas Macca. OTHOCUTENbHASL MOJIEKYJIsIpHAs
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBA3b KOJIMYECTBA, MAacChl U
yKclla CTPYKTYPHBIX €AMHUIL BeniecTBa. Pacuérsl o popmynam XuMUYECKUX COETMHEHUI.

dusnueckue U XUMHUYECKUE sBICHMs. XHMHUYECKass peakuus U e€ NpHU3HaKu. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1abOpaTopuu U NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakiui (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHCIOTHI C XJIOpHAOM Oapusi, pasznoxkenue rugpokcuna meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), usydenwe crocoOoB
pas3jielieHuss CMeced: ¢ MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, AUCTHILIALMA,
xpomarorpadus, NpOBEeIEHHE OUYUCTKU TOBApPEHHOW COJM, HAOIIOJEHHE M ONMCaHUe
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — aj1eMEHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydeHUs KUCIOpojJa B Jaboparopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajutoTporiHas MOJU(HUKaINS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHYECKON peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — oanemeHT M mnpocroe BemecTBo. Haxokaenue Bomopoaa B INPUPOJE,
¢buznyeckne 1 XuMHUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBILICHHBIE PacTBOpPbL. PacTBOPUMOCTh BellecTB B Bojae. MaccoBas [0S BEIIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranuveckux coeaumHeHnid. Oxcunpl. Kiaccupukamus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: WIENTOYM ¥ HEPACTBOPUMBIC OCHOBAHWSL.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeeNIEHUuE COJCpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHme), B3ammojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAacTBOpAaX KHUCIOT U IIEI0Yel, M3ydeHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxkuelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMUKU XUMHUYECKUX dIeMeHTOB. [loHsATHE o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonHnas u anuHHomepuonHas ¢opMmbl [lepuonndeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX szaep. M3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTeMbI



. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENOJIApHas) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH NMPU U3YYEHHH XUMHH B 8 KJIACCE OCYILECTBIISIETCS
Yyepe3 HCIIOJIb30BaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSTHS: HAYYHBIH (DaKT, THUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUECKUN 3apsj]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
DJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XuMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu Xumuueckoil peaxuuu. [TonsTue 06 0OpaTMMBIX U HEOOpPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEaKIH, SJICKTPOHHBIA OanmaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON TUCCOLMALUMU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTtnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KMCJIOT, OCHOBAaHUN U COJIEll B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauioB (rpagura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpHs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEJIoYe U cojeil (BO3MOKHO HCIIOJIb30BAaHUE BMJIEO MAaTEpUajoB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BblACJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKlUil (ropeHue, peakluu pa3iokKeHUs, COEIUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakrtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHE CBONCTBA MPOCTHIX BEIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa HAa OPTaHU3M 4YeloBeKa. BakHelue Xmopuisl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYeCKHe CBOMCTBA. OKCHUIBI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYeCcKHue
CBOWCTBA, MolydeHue u npumenenue. Coiau aMMOHHUS, UX (PU3NUECKHEe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peaknysi Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4EeHUE,



du3nveckue W XHMMHYECKHE CBOMCTBa (OOmME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneunduyeckne). Mcnonapb3oBaHWEe HHUTPATOB M COJICH aMMOHHMS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHBIE CTEIIEHU OKUCIICHUA. YTJIEepO/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACTIPOCTPAHEHHE B
npupoje, Gusndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AJIbHOTO MOTEIUICHUs KJIMMaTra, NapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIICBOJAOPOAOB (yrojb, TMPUPOAHBIA ra3, HEPTH), MPOAYKTHl HX NepepabOTKH
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OMONIOrMYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrieBojJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOMCTBA, IIOJYyYEHHE W IPUMEHEHHE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHUEBOM kucinoTe. CUIUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpobremsr
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI W HAOIIOJCHUE NMPH3HAKOB WX NMPOTEKAHUS, OIIBITHI,
oTpakaromme (U3NIeCKue W XMMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJCHHE TMpolecca OOyrauBaHMs — caxapa TMOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYyeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMHU CBOWCTBAMM a30Ta, (pocdopa M HUX cOoeTuHEHHH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHuH,
nojydeHne, coOupaHue, pacro3HaBaHWE W W3yYEHHE CBOWCTB aMMHaKa, IPOBEIACHUE
KaueCTBEHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3YYeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOW KHCIOTHI C Melbl0 (BO3MOXHO
UCTIOJI30BaHUE BHUJICOMATEPUANIOB), M3YYCHHE MOJENeH KPHUCTAIUTMUECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOras3a, NoJydeHrue, COOMpaHue, paclio3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUeCTBEHHBIX pEaKklIMi Ha KapOoHAT U
CHIINKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIHEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxkHenmune
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKA XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoii cucreme xumuieckux snemeHToB Jl. 1. MenzaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXA€HHE B Ipupoje. OU3nyeckue U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpOEHHE aToMa, HaXOKJAeHUE B npupoje. Pu3ndyeckue U XMMUYECKUE CBOWCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHHE PE3yIbTAaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIONH30BAHHE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIOopoJie  (BO3MOXKHO  MCIIOJIb30BAaHME  BUJEOMATEpHUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (l1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJlusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHIEOMATEPUAJIOB), UCCIIEI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH]IA LIMHKA, PEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BenlecTs, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPU U3yYEHUH XHUMHUH B 9 KJIacce OCYIIECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJIAOMUXCA CUCTCMHBIMUA TSI OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO1IMe eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOPH,
aHaj M3,  CHHTE3,  KiIacCHpHKAlWsA,  I[EPUOJUYHOCTh,  HAOJIOJCHUE,  DKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buosorus: ¢dorocuHte3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HACKOIIaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

INJNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOTrpaMMbl OCHOBHOIO 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM A€ATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALUN 00yYarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE ONbITa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSL:

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHHS 3HAU€HUs XMUMHYECKOM HayKH B >KM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGpOpManueil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JESATENIbHOCTH MPHU BBHIMOJTHEHUN YUeOHBIX, TO3HABATEIbHBIX 3314,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKHM CBOMX TOBAPUINEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKHM U COCTaBJISIIOIIME OCHOBY IS
MOHMMAHUA  CYHIHOCTH HAyYHOM KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX Y€JIOBEKa C NMPUPOAHOU CPEAOH, O POIU
XUMUH B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIC MOTHUBBI, HAIPABJICHHBIC HA II0JyYEHHE HOBBIX 3HAHMM 110 XUMUH,
HEoOXoauMble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4eOHBIMH TEKCTaMHM, CIIPAaBOYHOHN JMTEPAaTypOW, NOCTYHNHBIMH TEXHUYECKHMMM CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBb:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHMUE IIOCIECACTBUI U HEMNPUSATHE BPEAHBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIOACHUS
npaBui1 0€30IacHOCTH TpU OOpalleHHH ¢ XUMHYECKHMMH BEUIECTBAaMH B OBITY W peajbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaAKEHHUE K
TPpyLly M pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOpUU
IPOJOJDKEHUs 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTD aIalITUPOBATHCS B IPOPECCHOHAIBHOI cpee;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOIIUX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpU HM3YyYEHUH XUMHUH, JJIs peIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
IIOCPEICTBOM METOJOB XMMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (JOPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISATHUBHBIE), KOTOpbIE OOECIeYMBaOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOI'O0 MBIIIIEHUS IIPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMUMHMUYECKHX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,



yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHITUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHUM s Kiaccuukanuu
XUMHYECKHX BEIIECTB M XMMUYECKUX PEAKIM, YCTaHABIMBATH IPHUUYNHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yYMEHHUE NMPHUMEHATh B MPOLIECCe MO3HAHUS MOHATHS (IPEIMETHBIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pElIeHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aeMBbIX MPOLIECCAX U SABJICHUSIX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHre OombiTa 1O IUIAHUPOBAHHMIO, OPTaHM3AalMU M TPOBEICHHUIO YYEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HIPOBEAEHHOIO OIbITA,
UCCIIEI0BaHMsl, COCTABIIATh OTYET O IPOJIETaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
U GOpM IIPEICTABICHHUS], OJYYaeMYI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIMTepaTypa
XMMHUYECKOTO COJEp)KaHus, CIpaBOYHble IocoOus, pecypcbl HMHTepHeTa), KpPUTHYECKH
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI IMPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 THUMa, MPHOOpPETeHHEe OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/lauid HECJIOXKHBIMH CXeMaMH, JAHarpaMMaMmH,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONIB30BaTh U aHATM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NeSITeIFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETHCKOT0 XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaloIIed IPUPOJHON Cpeibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl I03HABATEIBHOM I€ATEILHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 pPEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUsI y4eOHOTrO COTpPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW IMO3HABaTEIbHON U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra



O0IIMX WHTEPECOB M COTVIACOBAHMS TMO3MIMN (0OCYXICHUSI, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUSA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTH, BBIOMPAThH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIA aJITOPUTM JIEHCTBUN INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM 1€y,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbIe B YCIIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB [0 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTaHOBJICHHOTO JIAaHHOW (enepaibHOM pabodeid TporpaMMoid, BBIICISIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMUHBIX YUCOHBIX U HOBBIX CUTYAIIHIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® PacKpbIBaTh CMBIC OCHOBHBIX XMUMHYECKHMX IOHATUN: aTOM, MOJIEKYJd, XUMHUYECKHM
AJIIEMEHT, HPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
3JIEMEHTAa B COEAMHEHHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNS, PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AJICKTPOHHBIA CJIOW aTroMma, aTOMHash OpOuTai b, paguyCc aroMa, XUMUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHATUH U MPUMEHSTh 3TH
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJMKY [UIi COCTaBieHHs (OpMyN BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® ONpe/IEeATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COECIUHEHUSX, CTENEHb
OKHCIICHHsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAJUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuommueckoro 3akona /[[. M. MenpaeneeBa: NeMOHCTpUpPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHMMHYECKUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

®OMMCHIBATh M  XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas moarpymmna (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIME TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX



sneMmeHToB J[. 1. MeHpaeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e Kjlaccu(pUIMPOBATh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
sdexry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

® [IPOrHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

® BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peaKkuu;

® [[PUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON AESITEIbHOCTH — aHaJu3 M CHHTES,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CJIEACTBEHHBIX CBA3€H — I M3YYECHHs] CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONMIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

eCJIE[IOBATh TPAaBWJIaM TMOJBb30BaHMUSA XHMHUYECKOH TOCYIOH U J1TaOOpaTOpHBIM
000py/si0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMU MO BBIOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U coOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIaKMyc, peHON(TaIenH, METUIOPAHXK U APYTrHe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® DacCKpbIBaTbh CMBICI OCHOBHBIX XMMHMUYECKHX IOHATHUH: XMUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, TPOCTOE BELECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EeKT peakiuu, MOJIb, MOJISIPHBIH 00bEM, PacTBOpP, NEKTPOIMTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklU HOHHOIo OOMeHa,
KaTajau3aTop, XUMHUYECKO€ paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUU,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONUs, aM(OTEepHOCTb, XMMHUYECKas CBSI3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO IOIMyCTHMas
koHneHTpanus [1JIK BemecTna;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHUX TMOHSTUH U TNPUMEHATH ITH
MOHSITHS IIPU ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

® [ICIIOJIB30BATh XHMMUYECKYI0O CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMysT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OIIPEIENISITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSX
pa3jIMYHOTO COCTaBa, IMPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kjaccy
coeMHEeHUN 1o (¢opMmynaM, BHJ XUMHYECKOM CBsS3M (KOBaJEHTHas, WOHHai,



METaJUINYecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsi]l HOHAa IO XHMHUYECKOH
dopmyie, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHWH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBath cMmbica Ilepuogunueckoro 3akona /Jl. 1. Menaeneesa u 1eMOHCTPUPOBATH €TI0
IIOHMMAaHME: ONMCHIBATh M XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuonnyeckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHUSA «rJaBHas noxarpynmna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpBbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YUCIIO JIEKTPOHOB U PACHPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

e KJTacCU(PUIMPOBATh XUMHUYECKUE 3JEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XMMHUYECKHE
peakuuu (10 YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneuu(puyeckue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAAsl ONIMCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

© COCTABJIATh YPABHEHMSI DJIEKTPOJIUTHUYECKON AMCCOLMALMM KUCIIOT, ILEJI0YEH M COJei,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXAYy BElEeCTBaMU
pa3IM4YHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBbHBIX PEAKIMUNA I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca 3THX PEeaKLuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

® BHIYHCIIATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON peaKlny;

ecoOm0laTh  MpaBMja TOJb30BAHUSA XUMHUYECKOW TMOCYAOM H©  J1aGOpaTOpPHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 10 BBINOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHHIO
U cOOMpaHHUIO Ira3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

® [IPOBOJUTH PEAKIMM, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JINYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpalli MBICIUTEIbHON AESITETbHOCTH — aHalu3 M CHHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIUM, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWS — HaAOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

JuaexkTpoHHble (HU(pPOBbHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTUYECKOHN JIEATCILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. [lonsitue 5 bu6mmoreka [JOK
00 okcugax https://m.edsoo0.ru/7f41837c
29 Bonopona.Ilonstue o kucinorax 3 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorekxa [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[lepuonuueckuii 3aK0H U
[Tepuonuueckas cucrema BuGmorexa LOK
3.1 XUMHYecKHx 3nemenToB /1. 1. 7 https://m.edsoo.ru/7f41837¢
Mennene-esa. CtpoeHue E— '
aToMa
52| Oemmenmor : 1 buGamorexa LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLIUU
Htoro no paznen 15 Bubmiorexa LIOK
Pasaety https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Brbmiorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uM¢ppoBbIe
Ne i/ P Kourpoasbnsbie | Ilpakrnyeckue (upp )
NPOrpamMmbl Bcero p o0pa3oBaTe/ibHbIE
padoThI pecypest
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE PeaKIUH
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bu6muoreka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. 8 1 bubnmnorexa [JOK
' XUMHUECKUE PEaKIM B PacTBOpax https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

17

Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

51 OO0mas XxapakTepruCcTUKa XUMHYECKUX 4 bubnuotexa [JOK
' snemeHToB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
I 6
' PYHIRL L-€p https://m.eds00.ru/7f41a636
COEUHEHUS
o | e |
. JIEMEHTOB -IPVIIIIEI. T " X
4 ’ p https://m.edso0.ru/7f41a636
COEUHEHUS
o | e e 8
' . PYHIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no paznemny 25
Pa3znea 3. Merajliibl M MX COCIUHEHUS
bu6nuorexa [IOK
3.1 006 i 4
HIHe CBOHCTBA METAILTOB https://m.edso0.ru/7f41a636
3.2 Baxxueiimnmye MeTamibl 1 UX COSTUHEHUI 16 bubmorexa OK
' g https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20
Pasnen 4. Xumus u okpyxaonias cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3



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

Pese 3 bubnuotexa [JOK
JCPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE IINIAHUPOBAHHUE
8 KUIIACC
No KosmmmyecTBo yacos Nara DJIeKTPOHHbIE HH(POBLIE
R Tema ypoka Kontpoabubie | IlpakTuueckue o0pasoBaTejbHbIe
n/n Bcero U3YYeHUS
padoThI padoThI pecypchbl
[Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
ITpakTruyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOpaiiieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemecTBa U cMecu. CiocoObl bu6nmoreka [JOK
. 1
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
02
H}I))aKTI/I‘leCKaSI pa6ovTaE N . BuGmorexa [IOK
UM
«Pasyienenne CMeceI/IV Ha TIpHMepe https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHON COJIN)»
A 1 bubmuoreka [JOK
JIBI
TOMBL I MOIEKY https://m.edsoo.ru/ff0d2a6¢c
XHUMUYECKHUE DIIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIIOKHBIE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyIa. bubmuorexa [JOK
BaneHTHOCTh aTOMOB XMMHYECKUAX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHocHTeIbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEOUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTBa. Moub. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XUMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKAHUS bubnuoreka [IOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnorexa [JOK
XUMHUECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHi
Knaccn?)m(aunﬂ XUMHYECKUX BuGmorexa LIOK
18 peaknuii (CoeTMHEHHSI, PA3IIOKCHHUS,

3aMeleHus, o0OMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-

bu6mmoreka [IOK

19 . 0606
SHIHIIOnEAHCT. 00 erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel mo reme bubmuorexa [IOK
«BerecTBa 1 XUMHUECKUE PCAKIIHI https://m.edsoo.ru/ff0d4290
B — .C
21 B(?: nya KSII(\:/I;((): boraSOBaﬂe(l)\:Ij: u bubmorexa LIOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
o -
e | e e ot
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
C 0
23| asoparoput n npowserocrs buomorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaxkuuu, MoHsATUE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHMIX
T .
55 | Jmpremenne soun evonetu o1 BuGiorera LIOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
| e T
Y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €TO CBOMCTBY»
97 Bonopon — aneMeHT u npocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA bu6mmoreka [JOK

Bojopoaa. [IpumMenenne Boopoaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 IT
OIPITHE O KHEAOTax 1 coptx https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosty4eHus: BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 «I?I?)JI?HZ:;I?I;/II 226;T2Hne BI(I)O (T)elc\)/lea bubmnorexa LIOK
. P HOPOE, https://m.edso0.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABorapo https://m.edsoo.ru/ff0d542e
. Brerunciienus 00bEMa, KOJIMUeCTBa BuGmorexa LIOK
BEILIECTBA rasa Mo €ro U3BECTHOM
0 . 7 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
34 Brrunciienuss 00bEMOB Ta30B 110 BuGmorexa LIOK
ABHCHMIO PEaKIIMU Ha OCHOBE
P ,.p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnuoteka [JOK
WHJIUKATOpaxX https://m.edso0.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnmuorexa [JOK
OIpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtpomnsHas padora Ne2 o teme bu6mmoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucnopoa. Bonopoa. Boga»

https://m.edso0.ru/ff0d6342

Oxcupl: cocTaB, KIaccupUKaIs,

bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I o
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue 1 XuMHYECKHUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnnorexa [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnorexa [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
15| cnocotm nomuenm. etare BuGiorera LIOK
. v ’ https://m.edso0.ru/00ad9474
CBOICTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COECIMHEHUI»
r
| eteneakan o ey BuGmorexa LIOK
K MU HEOPTaHUYECKHUX
1 . P https://m.edsoo.ru/00ad9a50
COETMHEHU I
49 O06001IeHre U CUCTEMaTU3 A bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
50 KonTtponbHast padora Ne3 o reme bubnuorexa [IOK
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"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

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

[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHYECKHUX 31eMEHTOB. [IoHsaTHE O bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 IIepunonnueckas cucrema bubmuorexa [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoapl, TPyIIIIEL, 110 TII1BI bubmorexa HOK
PHOEL, TPYTHIEL, NOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCTaB aTOMHBIX bubnuorexa [JOK
saep. U3ororbrl https://m.edsoo.ru/00ada342
C o
TPOCHHE JIEKTPOHHBIX O onoquv BuGmmorexa LOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeneneeBa
XapakTeprucTuKa XHMHUECKOTO
56 9JIEMEHTA MO €0 MOJIOKECHUIO B bu6nmoreka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuoguyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
W. MenneneeB — y4€HbIH, egaror u https://m.edsoo.ru/00ada96e
IpaXJTaHuH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
58
XUMHYECKHX DJICMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [JOK
59 Honnas xumudeckas CBsA3b

https://m.edsoo.ru/00adac34
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60 KoBanentHas nosisipHas XuMuueckas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossspHas 1 bubmuorexa [IOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenetib OKHCICHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peakuum https://m.edso00.ru/00adb076
64 OKHCIIUTEN ¥ BOCCTAHOBUTEIIH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
5 | «Orpeeme o oo |1 1 bimorera LIOK
. https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600611eH1E 1 1 bubnnorexa [HOK
CHCTEMAaTH3aIMs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE 1 1 bubnnoreka [JOK
CHCTEMATH3AIM 3HAHHMA https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CHCTEMATH3AIMS 3HAHHIMA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
9 KJIACC
N KoanuecTBo yacos Nara JJIeKTPOHHBbIE HU(PPOBHIE
/i Tema ypoka Beero KonTpoabubie | IlpakTuueckue — o0pa3oBaTe/IbHbIE
padoThI padoThl pecypcbl
1 [leproanueckuii 3aKoH. 1 bubnnorexka [JOK
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[Tepuoanueckas cucrema
XAUMHYECKUX dj1eMeHToB /I, H.
Meunneneena

https://m.edsoo.ru/00adh59e

3aKOHOMEPHOCTU B U3MEHEHUU

5 . . . bu6mmorexa [IOK
CBOMCTB XUMHUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
3 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
5 «IToBTOpenue u yriayoneHue
3HAaHUI OCHOBHBIX Pa3/eiioB Kypca
8 Kmacca»
6 Kiaccudukanms XumMuaeckux bu6mmoreka [IOK
peaKIuii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHYECKOM
7 I P bubmuorexa [JOK
eakiuu. [ToHsITHE O TOMOT€HHBIX U
pead https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKLIMIX
[ToHsiTHE O XMMUYECKOM
aBHOBecHU. DaKTOPHI, BIUSIIONINE
8 P P . B bubmuorexa [JOK
Ha CKOPOCTh XMMHUYECKOUN peakinu
P peartt https://m.edsoo.ru/00adc28c
Y MOJI0KEHNE XUMHYECKOTO
paBHOBECHs
9 OkucauTenbHO- bubmuorexa [JOK
BOCCTaHOBUTEIbHBIE PEAKIIHH https://m.edsoo.ru/00adcade
10 Teopus 27IEKTPOIIUTUYECKON bubnuorexa [IOK

JAUcCoranuu. CubHBIC U clTa0bIe

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

OJICKTPOJIUTEI

11 HNonHble ypaBHEHUS peaKUUid bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT B
12 OCHOBaHHU B CBETE MPEACTABICHHUI bubnmoreka [JOK
00 3JICKTPOIUTHUECKON https://m.edsoo.ru/00add5d8
JUCCOITHAITUN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeCTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 [TonsTHe 0 THIPOIU3E COeH bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «II’)eLHeHI/Ie 3KCHpepI/IMeHTaJIBHBIX Bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnuoteka [JOK
nuccoruanusi. XUMHUYECKHE https://m.edsoo.ru/00addec0O
pEaxIuu B pacTBOPax»
OO0mias xapakKTepUCTHKA TaJIOTCHOB.
18 XI/II;/[II/IqGCKII)/Ie CBI())ﬁCTBa Ha IIpUMepe bubmorexa IOK
https://m.edsoo.ru/00addfe2
XJIopa
Xnoposoaopoj. ConsiHast KHCIIOTa
19 XI/IMII/)IquIiIHS c);oﬁCTBa HonyquHe’ Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTuueckas pabora Ne 2 o Teme bubnnorexka [JOK
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«[TonyueHnue COMAHOMN KUCTOTHI,
n3ydeHue e€ CBOMCTB»

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

Beruucnenus no ypaBHeHHUIM

21 XUMHUYECKHUX PEAKLMH, ECIIU OIUH Bubmorexa LIOK
Peaiiiutt, A https://m.edsoo.ru/00ade488
U3 PEareHToB JIaH B U30bITKE
99 OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB bubmuorexa [IOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIU CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHECHUH B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
C ) ,
24| gueamscckne n xmmsece Eumonesa LIOK
. https://m.edso0.ru/00ade802
CBOMCTBa
O .C
) (bK;)I/II[:;:: celgm epHa:cKHcenom, BuGmorexa OK
W3UYECKHE M XUMHUYECKH
5 https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYECKOe 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCMHEHUSIMH CEPbI
97 Beruucnenne MaccoBoi g0 bu6mmorexa [IOK
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB BuGmorexa LIOK
28 VA-rpynmnsl. A3oT,

pacnpocTpaHeHue B IPUPOJIE,

https://m.edsoo.ru/00adecab
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(bU3UYECKHEe U XUMUYCCKUE
CBOICTBa

AMMHaK, ero Gpu3nvecKue u

29 XUMHYECKHAE CBOMCTBA, IIOJIYUCHUE bubmorexa HOK
’ v https://m.edso00.ru/00adf004
Y IPUMEHEHHUE
I1 oora Ne 3
30 | lonysenne avaca, noyscrme BuGiorera LIOK
yqv » M3YH https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KUCIOTa, e€ Ppu3nuecKue u bubnnorexa [HOK
XAMUYECKHAE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30Banvie HUTPATOB U COJIEU

o | e
yAo0p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
(0)) .0 V

33 (1)(())((::((11))(()) pHaﬂKIS:II:n((l));): q)q(:lfjn(qe)cfne " bubmmoreia LIOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

34 Ka4yeCTBE MUHEPAIBHBIX bubnnoreka [JOK
ynoOpeHuii. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
A% ,

| oo e

PHpOE, 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcunsl yrnepo;[a,vnx ¢busnueckue BuGmorexa LOK
36 1 XUMHUYECKUE CBOMCTBA.

DKojoru4eckue npoOaemsl,

https://m.edsoo.ru/00adfebe
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CBs3aHHBIC C OKCUAOM YTJji€poaa
(Iv)

37 VYrojbHas KUCIOTA U €€ CO Bu6mnorexa LIOK
roJibHas KUCJI0Ta U 7
https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
"[losryyeHue yrieKucioro rasa. bubmuorexa [IOK

38
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"

[TepBoHavabHBIC MOHATHS 00
39 0 pa ec eliecTBax Kak o bubmmoreia LIOK
TaHUYECKHX BEIIECTBAX KaK
P https://m.edsoo.ru/00ae054e
COEAMHEHHMSX YIJIepo/ia
40 Kpe . bubnuorexa [JOK
MHHH U €T JTIMHCHUS
P https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5.

41 Pemenne skcriepuMeHTaNbHBIX bubnunoreka [JOK
3a1a4 1o TeMe «BakHeime https://m.edso00.ru/00ae0bf2
HEMETaJUTBl U UX COSTUHCHHS
KontponbHas padota Ne3 mo reme

42 B P . P bubmuorexa [JOK
«BaxxHeinme HeMeTaJlJIbl U UX

https://m.edsoo.ru/00ae0el8
COCJIMHEHMUS»
OO01mas xapakTepucThKa
XUMHYECKUX JIEMEHTOB —

43 MeTaJUI0B. MeTaindecKas CBsI3b U bu6mmoreka [JOK
MeTasTHYecKas KpUCTAJUTNIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METaJIJIOB

44 XHWMHUYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK

DAEKTPOXUMHUECKUN Psift

https://m.edso0.ru/00ae1156
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Hal'[pﬂ}KeHI/Iﬁ MCTaJJIOB

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucnenus

45 10 YPaBHEHUSIM XUMHYECKUX bubmiorexa LIOK
P N https://m.edso0.ru/00ae1156
peaKuuii, €Cliv OJIMH U3 PEareHTOB
COACPKUT IPUMECH
46 IlonsaTHe 0 KOPPO3UU METAILIIOB bubmorexa HOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
Ilenotrere Meraub https://m.edso0.ru/00ae14b2
48 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edso0.ru/00ae14b2
49 Il{enr04YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJbLUHA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
a t https://m.edso0.ru/00ae15e8
51 O0001IeHrEe 1 CUCTEMAaTU3AIUS
3HAaHUHU
59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
s VITIHIZ?KTI/I‘IGCKEIH pabota Ne 6 o “TeMe Bu6morexa LIOK
TKOCTB BOJIBI Y METOJBI
CeTROC | on CTOMRT €€ https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 J— bubmuorexa [JOK
https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK

TUAPOKCHU]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 X
ceso https://m.edsoo.ru/00ae1d86

57 Oxkcubl, TUIPOKCUIBI U COJIU bubnmoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6

58 O06o001IeHNne U cUCTeMaTU3aIUS
3HaHUHI
[TpakTrueckas padora Ne 7.

59 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3aa4 1o Teme «BakHeitmme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEIMHEHUS»

Boruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEaKLH, eClIi OIUH

60 U3 pEareHTOB J1aH B U30BITKE WU bubnnorexa [HOK
COJCPKUT pUMecH. Borauciienus https://m.edsoo.ru/00ae1750
MaccOBOM J0JIM BBIXOJa MPOJYKTA
peakuuu

61 O060061eHne U cucTeMaTHu3alus
3HaHUHN
KontponbHast padota Ne4 o reme

62 «BaxHene MeTauTbl U UX
COETUHEHUS»

63 Bemectsa u maTepuansl B bu6nmoreka [JOK
IMOBCEAHEBHON XU3HU YETOBEKA https://m.edsoo0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE bubmuorexa [IOK

64 .

OKpY>KaroIen cpeabl https://m.edsoo.ru/00ae4270

65 Ponps xumuu B perreHnn bubnnorexka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270

66 PesepBHEIt ypok. O000IICHHE 1 bubmmoreka [JOK
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CHUCTCMAaTHU3al s 3HAHUM

https://m.edso0.ru/00ae0d0a

67 PezepHblit ypok. O6o01eHue 1 1 bubmuorexa [IOK
crcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O60011eHIE 1 1 bubnuorexa [JOK
crcTeMaTH3aIlus 3HaHU https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBemieHue»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

* Xumus, 8 knacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3parensctBo «lIpocBerienne»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKunoHepHOe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuroreka I{TOK https://m.edsoo.ru/00ae0dOa

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

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

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

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

https://m.edsoo0.ru/00ae35e6
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