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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
pabouell mporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHUs y4eOHOro IpenMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCSl CpeICTBaMU Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX IPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH 00Y4JarOLINXCS;

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

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUH Ha OINpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMUH.

CrtpykTypa coaepxaHHsl MPOrpaMMbl MO0 XUMHH c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOI'O
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMITY IOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBA3U;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.

TeopeTnyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKU MOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS U IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI M0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAay4YHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumun
MNPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxarommit Mmupy», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1acc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUI OCHOB XUMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpOBaHUHU
CUCTEMBl XUMHUYCCKHX 3HAHMA — BaXHEHIINUX (HaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHOW U Y4eOHO-UCCIEI0BATEIbCKON ACATEIHPHOCTH, OCBOEHUH MPABUII 0€3011aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

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

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0y4arolmuxcs K
CaMOCTOATEJIbHOM  TO3HABaTEIbHOW  JAESATENbHOCTH, HAy4YHBIM  METOJAaM  ITO3HAHUf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPa3HON NEeATETLHOCTH, TMO3HAHUS M CaMOIO3HAHMUS, KIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUOB JIEATEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YYEHWH XUMHUH, TPUMEHSATh WX TPH pelieHuu TmpoljemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
cpebl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po( WISl ¥ HAMPABIEHHOCTH JAIbHEUIIIET0 00ydeHHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaisieT 136 dacoB: B 8 knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca 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 BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MMo3HaHMs B XUMuu. YncTele BemecTBa U cmecu. CriocoObl pa3zieieHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHASA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmMynaM XUMUYECKUX COSTUHEHHH.

dusnueckue U XUMHUYECKUE sIBIEHHMsS. XUMHMYEcKass peakuus U e€ NpU3HaKu. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW INOCYJIOH, MpaBWiIaMy pabOThl B j1abopaTopuu U NpuUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOIeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U XMMUYECKUX (TOpEHHE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U ONHUCAaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), usydenme crmocoOoB
pas3jieleHuss CMeced: ¢ MOMOINBI0 MarHuTa, (GWIbTPOBAaHHE, BBIIAPUBAHHUE, AUCTHILIALMNA,
xpomarorpadus, NpOBEIEHHE OUYUCTKH TOBapeHHONW CcoiM, HaONIOJeHHe W OINHUCaHHe
pe3y/IbTaTOB TPOBEAEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
HaxoxneHnue kuciopoja B mpupoje, pu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MONydyeHHUs Kuciaopojga B Jjaboparopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TemoBoil 3dexT XuUMHUYECKONW peakIUH, TEePMOXUMHYECKHE YpPaBHEHHUS, 3K30- H
SHIOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPHUPOIE,
¢buznyecknue 1 XuMUYECKHe CBOMCTBA, MPUMEHEHHE, ClIocoObI oiyueHus. Kuciorsl u comu.



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

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpBl. PacTBOpMMOCTH BemecTs B Boje. MaccoBass 1oyl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poip pacTBOpoB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmy4yeHue okcuaoB.

OcuoBanus. Kiaccudukanust OCHOBaHME: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBaHuil. @uU3MYECKHE M XHUMUYECKUE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMudeckue cBoiictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUS KUCIOpOoJa B BO3AYyX€, [OJIIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOACHHE B3aUMOJEWCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HaBaHHE U
U3ydeHHe CBOWCTB BOjaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAacCTBOPEHUS BEIIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3TMUHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3aumozeiictBus okcuga menu (ll) ¢ pacTBopom cepHOW KHUCIOTBHI, KUCIOT C METaslaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 10 TeMe «BaxHenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC W MIEIOYHO3EMETbHBIE METAJUIbI, TaJOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [leprogudeckoit cUCTeMBbI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snep. HM3otombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX dJIeMeHTOB [lepuoandeckoii CUCTEMBI



. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOAaM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VlOHHAas CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEJCHHUE OIBITOB, WLIIOCTPUPYIOLIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuU Pa3JIoKEeHNs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
yepe3 HCIIOJIIb30BaHME Kak OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (aKkT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAONIOJEHUE,  OKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TEJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cuctemMe U CTpOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XUMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEMIoBOMY 3((exTy, M0 H3MEHEHUIO CTeleHeu
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOTreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIKME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAHOBUTENIBHON peakunu. COCTaBICHHE YPABHEHHMM OKHCIINTENBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
QHUOHBI. MexaHM3M JHUCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XUMHYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS peaKMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEICTaBICHUNA 00 SJICKTPOTUTHUYECKONW nucconuanuu. KadecTBeHHBbIE pPEaKIMW HA HOHBI.
[TonsiThe o0 rupoIn3e Cose.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHWS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEJICHME ra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUUil (FOpeHue, peakluu pa3jokKeHUs, COEAUHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaYeCTBEHHbIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJIOTEHOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTaulaM{, HEMETallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4elloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

O6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (u3NyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHUYECKHe CBOMCTBA. OKCHIBI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCIOT M crenuduyueckue). XUMHUYECKUE pPeakluy,
Jekalle B OCHOBE MHPOMBIIUICHHOTO croco0a MOoydyeHus cepHoil kuciaoTsl. [Ipumenenue
cepHol kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO37yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue U XMMUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRa,
npuMeHeHne. KauecTBeHHass peaknus Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4EeHUE,



du3nveckue W XHMMHYECKHE CBOMCTBa (0OIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneunuyeckue). Mcnoapb3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumudeckue cpoictBa. Oxcun dochopa (V) u dochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTJIEpOJ, aJIOTPOIHbIE MOAU(DUKAIIUH, PACTIPOCTPAaHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOrHYecKue MpooOieMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AJIbHOTO MOTEIUIeHUs KJIMMaTra, NapHUKOBBIM 3QQeKkT. YroibHas KUCIOTa U €€
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M mpuMmeHeHue. KauectBenHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  KapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSX YIiiepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTh), MPOAYKTHI HX NepepadOTKU
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OHONIOrMUYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJM B KHU3HU 4YeJNOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHUEBOM kucinoTe. CUIUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAaIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOJCHUE MPHU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIeCKue W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSMHU (BO3MOXKHO MCIIOJIb30BaHHE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs  caxapa TMOJ  JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCJIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMid Ha HOH aMMOHMS U (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C Melbi0 (BO3MOXHO
HCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUYEHHE MOJENIeld KpUCTANIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MOJy4eHne, COOMpaHue, paclio3HaBaHUE
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX peaklMi Ha KapOoHAT U
CHIINKAT-HOHBl W W3y4YCHHWE NPU3HAKOB MX MPOTEKaHHS, O3HAKOMIICHHE C MPOIYKIHEH



CHUJIMKATHOM IMPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 33Ja4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoii cucreme xummueckux snemenToB 1. 1. MenaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBs3b M METaJNIMYECKas KpUCTaIMdecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HampsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiictBa MetayioB. OOmue crnocoObl noixydeHus: MeTaioB. [loHSATHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIuiaBsl (CTallb, YYT'yH, AIOpaTlOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cuCcTeEMEe XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJeHUE B npupoje. Ou3nueckue U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux 3neMmeHTtoB [I. M. MeHneneeBa, CTpO€HHE HUX aTOMOB, HaXOXKJEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme Xumuueckux snemeHtoB [l .
MenpneneeBa, CTpO€HUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnomoxenue B Ilepuonnueckod cucremMe XumMudyeckux a3nemeHtoB J[. H.
MenpeneeBa, CTpoeHHE aTomMa, HaxXoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, HUX (U3NYECKUMHU CBOICTBaMH,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3JKee3a B
KHUCTIOoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, *ene3a (l1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
KaJIig ¥ KaJbIHs (BO3MOXKHO HCIIONB30BAaHUE BUCOMATEPUAIIOB), UCCIIEIOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BakHel1e MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 maTepuanbl B MOBCEIHEBHOW JKU3HM YejoBeka. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakinuii B OwiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaLs
Benlects, nainee — [1/IK). Ponb xumMuu B penieHuu 3K0J0THYeCKUX MpoOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalIOB (CTEKIIO, CIUIaBBl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIHI).

Mesicnpeomemmuuie ceasu



Peanu3anus MEeXNPEIMETHBIX CBSA3CH MPU U3yYCHUH XHUMHUH B 9 KJIacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJIAOMUXCA CUCTECMHBIMU JIJIS1 OTACJIIBHBIX IIPEAMCTOB €CTCCTBCHHO--HAYYHOT'O LIUKJIA.

OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KiIacCUpHKAUWsA,  MEPUOAMYHOCTb,  HAOJIOJCHHE,  SKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

®dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buosorus: ¢dorocuHtes, apixaHue, Ouocepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIILHBIC BEIECTBA.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOrO 0OwIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOMN 1€ATEIIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKHMMHM  COLMOKYJIBTYPHBIMU U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMH MOBEJICHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMi M paCIIMpPEHHE ONbITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJBTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, NMOHMMAaHUs 3HAu€HUs XMMHMUYECKOW HayKHM B >KM3HU COBPEMEHHOro OOIlEeCcTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON HMH(pOpMaUeil 0 MepeaoBbIX JOCTUKEHUSIX U OTKPBITHUAX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0O0I11eCTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH NP BHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEIEHUE M TOCTYNKM CBOMX TOBApHUILEH C IO3ULUU HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKIMH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKM M COCTaBISAIOLIME OCHOBY JUIS
NMOHMMAHHUA  CYUIHOCTH HAyYHOM KapTUHBl MHpa, MPEJICTaBlIeHHs] 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOJHOM CpPEoil, O poaun
XUMUH B II03HAHUM ITUX 3aKOHOMEPHOCTEM;

[IO3HABATEIIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUW 110 XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JMTEpPATypOd, NOCTYHMHBIMH TEXHHUYECKMMH CPEICTBaAMH
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢hopMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHHE MOCIEACTBHUI U HENPHUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] AIKOTrOJs, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBui1 0€30IMacHOCTH MpU OOpalleHHH C XUMHYECKUMH BEIIECTBAMHU B OBITY M pealbHOU
JKU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYCHHUIO MPO(ECCHii B Tpya pa3IndHOro poJia, yBaKEHHUE K
TPpyLy U pe3yiabTaTaM TPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHHU, OCO3HAHHBIM BBIOOP WHIWBUIYaJbHOW TPACKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIICCTBCHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHEIHON MPO(eCCUOHATBLHOU JIEATEIBHOCTH U
Ppa3BUTHS HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh aJIallITUPOBATLCS B IIPO(decCHOHANBHOM cpene;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U ICUXHUYECKOMY 37I0pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTO MOBEACHUS MU paboTe C BeleCTBaMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOIIUX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUM XUMHHM, IS pelleHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEIOH, IS TIOBBIIECHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel WX pelieHus
MIOCPEICTBOM METOINOB XMMUH, SKOJIOTHYECKOTO MBIIUIEHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOMN MPAKTUKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B cocrtaBe MeranpenMeTHBIX pPE3Yy/IbTAaTOB BBIIENAIOT 3HAYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (AKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMEeTOB (POPMUPOBATH MPEJICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpPbIe OOecreunBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUSI MCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIIJIEHUS I[P OCBOCHHMM 3HAHMIA:
pacKpbIBaTh CMBICI XMUMHMUYECKHX MOHATHHM (BBIACNATh MX XapaKTEpHbIE MPHU3HAKH,



yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpPATh OCHOBaHMA M KPUTEPHUHM JJs Kiaccu]UKanuu
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIM, YCTaHABIMBATH IPHUYUHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMU U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOJBI U 3aKIIIOYEHHUS;

yYMEHHUE NMPUMEHATh B MPOLIECCe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH MHIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHbIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XMMHUYECKOH peakuuu — NpU pEleHUH Yy4eOHO-
NO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJCIBHBIX TMPEACTABICHUH BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aeMBbIX IIPOLIECCAX U ABICHUSAX.

Ba3oBble ncciaegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3alMU U TPOBEICHHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IIPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yiabTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOJBI IO pe3yjbTaTaM HpPOBEAEHHOTO OIIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJEIaHHON padore.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IMUHBIX BUIO0B
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COJIEp:KAaHUsA, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHs YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B O00JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCITONb30BaTh M AHATU3WPOBATh B MpoIecce y4eOHOW W HCCIIeN0BaTENbCKON
NeSITeTbHOCTH WH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CETHCKOT0 XO3SHCTBA M TPAHCIIOPTA
Ha COCTOSTHME OKPY’KaIoLIe MPUPOJHOM Cpesibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Juanora u (Wiu) AUCKYCCHUH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeIOKEHHOH 3a/1a4H;

YMEHUS MPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIMI0 pPEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHUSl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHOH U
UCCIIEIOBATEIILCKON JICATENIFHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra



0O0IIMX WHTEPECOB M COTVIACOBAHMS MO3MIMH (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACHCTBHI, ONPENEICHUE KPUTEPHUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSTh LU ACSTeNbHOCTH, MIJIaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JEHCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IIOJIy4eHHUsS HOBBIX 3HAHMH 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O pEe3ysIbTaTa 3asBJICHHON 1LI€Mu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJIbTaTOB [0 OCBOEHHUIO O053aTEIBHOrO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHOM (enepanbHOW pabodell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIC
oOydaroluMuUCs Hay4yHble 3HAHHUS, YMEHHMS MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEPIIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUM: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJTHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJICKYJISpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJs XHUMHYECKOTO
JJIEMEHTAa B COEAMHEHUU, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKast peaKiusi, Kiaccuukanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNS, PEaKIIMM 3aMEIICHUs], peaKkliun
oOMeHa, 9K30- U SHJIOTEPMUYECKHUE PEAKIMH, TEIIOBON 3 (PEKT peakluu, SAPo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIEHTHAs CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0JIs1 BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX MOHITHM U HPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNsaTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENECHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch I[lepronnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPHOJNYECKON 3aBHUCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;

e ONUCHIBaTh M XapakTepuzoBaTh TabmuuHyro Qopmy Ileproanueckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moAarpymnma (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Mameie W OodbIIME TEPHOMBI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMetoTcsi B Tabauue «llepuonuyeckas cucremMa XMMUYECKHX



sneMmeHToB J[. 1. MenpeneeBa» ¢ YKMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);
KJIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (10 YHUCIYy U COCTaBy Yy4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHbIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIINII;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeIMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN peaKIuu;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHIE, CUCTEMAaTH3aIUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJI1 M3YYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONIOJEHUEe,  HU3MEpEeHHUeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);
cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM MOCYyI0M U J1abOpaTOpHBIM
000pyIOBaHMEM, a TaKXKe MpaBUIaM OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMHU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3ysIbTaThl Ha 6a30BOM

YPOBHE JIOJIKHBI OTpaXkaThb CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHA: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHHOH, TPOCTOE BEILLECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJib, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaNIM4yecKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIelbHO IOIyCTHMas
koHneHTpauus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBieHHUS (OpMyn BelecTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpeAeNaTh BaJeHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaccy coelMHEHHH 1o (opmMynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,



METaJUIN4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsil HOHAa IO XHMHUYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;
packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TadbauuHyo Gopmy Ileprnoanueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh IMOHATHUS «IJaBHas noarpymma (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B IEPUOAMYECKON Tabnmie, C
YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHMUYECKHX JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOlIee YNUCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX IIEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;
KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIeHEeH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIMEe U cHeUU(PUUECKUEe XUMHMUYECKHE CBOMCTBa
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;
COCTaBJIATh YPaBHEHUS 2JICKTPOIMTUUYECKON TUCCOLMALMU KUCIIOT, LIEJIOUEl U COJIEH,
MIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEaKuii HOHHOTO OOMEHa, YpaBHEHHsS PEaKIIH,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME T€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
pa3IM4YHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PeaKLuii;
IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEeHTa 1o (hopMyJie COeTMHEHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;
coOuo/iaTh MpaBWJa TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OINBITOB MO MOTYYEHUIO
U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M yIJIEKHCIIOro rasa);
IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpHUI-, OpoMui-, HMOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cylb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAl[UU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Yy4EHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWSA — HaAOJIOJAEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC



KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(uudpossbie)
n/  pasgeoBuTeM  Becer  KoOHTPOJBH IIpakTnyeck
o0pa3oBaTe/bHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypchbl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMHs — BaKHas
o0JacTh
bu6mmoreka [IOK
€CTEeCTBO3HAHMS U
1.1 . 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
NeATeIIbHOCTH
YyejoBeKa
BemmecTtBa n bu6mmoreka [IOK
1.2  xumuYecKue 15 1 https://m.edsoo0.ru/7f418
peakiuu 37c
Utoro no pazneny 20

Paznen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB

E;ii}:;oz{. bubaunoreka LIOK

2.1 6 https://m.edsoo.ru/7f418
[TonsTue 06

37c

OKCHJIaX
Bomopon. bubnuorexa [JOK

2.2  Tlonsitue o 8 1 https://m.edsoo0.ru/7f418
KHCJIOTaX M COJISAX 37c
Bona. PacTBopsl. bubnuorexa [JOK

2.3 | Tlonsitue 06 5 1 1 https://m.edsoo0.ru/7f418
OCHOBAHHIX 37c
OCHOBHBIE KJIACChI bubmuorexa [JOK

2.4 | HEOpraHMYECKHX 11 1 1 https://m.edsoo0.ru/7f418
coeIUuHEHNH 37c

Hroro no paszneny 30

Paspnean 3. Ilepunoanyeckuii 3axkoH u Ilepuoguyeckasi cucreMa Xumuueckux 3jaementon 1. U.
MenpeneeBa. CTpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
[lepuoanueckuii
3aKOH U
31 [Tepuonnueckas
' cucreMa
XAMUYECKHUX

anemenToB Jl. U.

bubmuorexa [JOK
https://m.edsoo.ru/7f418
37c



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

Meneneesa.
CrpoeHue atoma

Xumuaeckas
CBSI3b.

3.2 | OKHCIHTEILHO- 8 1
BOCCTAHOBUTEIbH
bIC PEAKIIUU

bubmuorexa [JOK
https://m.edso0.ru/7f418
37c

bu6mmoreka [IOK

Hroro o pazaeny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
68 4 5
YACOB IIO
I[MTPOT'PAMME
9 KIIACC
No | Hammenopamue KouunyecTBOo 4yacoB DJIeKTPOHHbIE
(undposBbie)
n/  pasgeioBuTeM  Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I MmporpaMMbl 0 ble padoThI ue padoThbl
pecypcbl
Pa3znen 1. BenecTBO U XUMHYeCKHE PeaKIUn
[ToBTOpEenue n
yriayOsieHue bubnmnoreka HOK
1.1  3HaHUi OCHOBHBIX 6 1 https://m.edsoo.ru/7f41a6
pas3zenoB Kypca 8 36
KJlacca
O
1.2 P 5 https://m.edsoo.ru/7f41a6
XUMHUYECKUX
y 36
peakiuit
DNEKTPOIUTHUECK
ast IMCCOLIMAIIHSL. bubmmoteka IIOK
1.3  Xwumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Hroro no paszneny 19

Paznen 2. Hemera/liibl M UX COCIUHEHUSHA



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

O6mas
XapaKTEepPUCTHKA

bubnunoreka LIOK

g HMHeCHHX 5 https://m.edsoo.ru/7f41a6
snemeHToB VIIA- 36
TPYIIIIBL. -
I'amorensl
OO6mas
XapaKTEPUCTHKA BuGmorexa LIOK

pp  HMmTeCKHX 6 https://m.edsoo.ru/7f41a6
sneMeHToB VIA- 36
rpynmnsl. Cepa u -
€€ COCITMHCHUS
O61mas
XapaKTEPUCTHKA
XUMHUYECKHUX bubmuoreka [{OK

2.3  snemenToB VA- 9 https://m.edsoo.ru/7f41a6
rpynmsl. A30T, 36
dochop n ux
COCTMHEHHUS
OOmas
XapaKTEPUCTHKA
XAMUYECKHUX bubnunoreka LIOK

2.4 snementoB IVA- 11 https://m.edsoo.ru/7f41a6
rpymibl. YTiepoa 36
U KPEMHMU U UX
COCTMHEHHUS

Hroro no paszneny 31

Pazgen 3. Meraauasl 1 "

X COCINHCHUSA

OBt cBolicTRa bubnuoreka [{OK

3.1 HHE CBOHC 4 https://m.edsoo.ru/7f41a6
METAaILJIOB

36

Baxwneiimue bubnmorexa LIOK

3.2 MeTamibl U X 12 https://m.edsoo.ru/7f41a6
COCTMHEHHUS 36

Hroro mo paszneny 16

Pasznen 4. Xumus u okpyxamomas cpeaa

BemectBa n
4.1  wmarepuainsl B
KU3HU YeJ0oBeKa

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a6
36



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
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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

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

68 4

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne

n/
n

Tema ypoka

[Ipeamer xumuu.
Ponp xumMuu B
JKM3HHU YEI0BEKA.
XuMHs B CHCTEME
Hayk. Temnan
BCIIIECTBA.
duznueckue
CBOICTBA BEICCTB

KoaudecTBO 9acoB

KonTpoanb
HbIe
padoThI

Bce
ro

[paxkTnye
cKHe
padoThI

Jlara
usyue
HUS

JIeKTPOHHbBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunorexka LIOK
https://m.edsoo.ru/ff
0d227e

Tlonsarue o
METOZIaX ITO3HAHUS
B XUMUU

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d210c

ArperatHoe
COCTOSIHHE BEIIECTB
UYucThle BelecTBa
u cmecu. CriocoOsl
paszaenenus cMecen

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d26ca

M. B. JlomonOCOB
— Y4EHBIN-
SHIIUKJIOIEIUCT.
ATOMEI 1
MOJIEKYJIBI.
AToMHO-
MOJIEKYJIIPHOE
yuenue. [Ipocteie n
CJIO’KHBIE BEIIECTBA

XUMHUYECKHUE
3JIEMEHTEL. 3HAKHU



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

(cumBOIIBI)
XUMHYECKHX
AJIEMEHTOB

3aK0OH MOCTOSTHCTBA
CcOCTaBa BEIIECTB.

Xmeckas bubnmoreka [JOK
7 Qopyra. https://m.edsoo.ru/ff
BanenTtHoctb
0d2eae
aTOMOB
XUMHUYECKUX
3JIEMEHTOB
OtHocuTeNnbHAs
aToMHas Macca. bu6nmoreka [IOK
8 OTHOCHTE IbHAS https://m.edsoo.ru/ff
MOJIEKYJIIpHAs 0d323c
Macca
MaccoBas gost
bubnunorexka LIOK
9 HIMITICCIOTO https://m.edsoo.ru/ff
JJIEMEHTAa B 0d350c
COCTMHCHUH -
[IpakTnueckas
pabora Ne 1
«IIpaBuiia paboThI Bunorexa LIOK
10 ° Ha.(,SOpaTOpHH " https://m.edsoo.ru/ff
HPHEMBL 0d23dc
oOpariieHus ¢
1a00paTOpHBIM
o00opyI0BaHUEM)
IIpaxTrueckas
pabota Ne 2
«Pa3neneHue bubnmorexa LIOK
11  cmeceii (Ha https://m.edsoo.ru/ff
pUMepe OYUCTKU 0d28c8
ITIOBApEHHOMN
COJIN)»
Komuuecro bu6nmorexa LIOK
12 | BemecTBa. MoOmb. https://m.edsoo.ru/ff
Monsipaas macca 0d5230
Bzaumocss3b
13 | KOMMUIECTBA, MACCHI

U 4uCIIa
CTPYKTYPHBIX



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

CAWHUI BEIICCTBA

14

15

16

17

18

19

20

21

22

Pacuéter mo
dhopmynam
XAUMUYCCKHUX
COCIUHCHUI

dusnyeckue u
XHUMHUYECKHE
SIBIICHHSI.
XuMudeckas
peakuus u e€
MIPU3HAKU

3aKOH COXpaHECHUS
MacChl BEIIECTB.
XuMuyeckne
YpaBHEHUSA

XUMHUYECKHE
ypaBHEHUS

Breraucnenus
KOJIMYECTBa, MaCcChI
BEIIECTBA I10
ypaBHEHUSAM
XAMHUYECKHUX
peakuuii
Knaccudukanus
XAMHYECKHUX
peakuui
(coenuHeHus,
pa3ioxKeHus,
3aMeIIeHHS,
oOMeHa)

O06o06meHue U
CHCTEMAaTHU3aIIH
3HaHUH «BemecTBa
U XUMHNYCCKHUC
peaKIm

KonTponbHas
paborta Nel
«BemectBa n
XUMHYECKHE
peaxkum»

Bo3nyx — cMmech

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0d3al6

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d3b88

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d3b88

bubmuoreka [IOK
https://m.edsoo.ru/ff
0d5708

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d3f34

bu6nunorexa LIOK
https://m.edsoo.ru/ff
0d40c4

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d4290

bu6nunorexa LIOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4
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razoB. CocraB
Bo3ayxa. Kuciopon
— 3JIEMEHT U
MPOCTOE BEIIECTBO.
O30H

https://m.edsoo.ru/ff
0d448e

23

Kucnopoa-snement
Y TIPOCTOC
Benrectso. O30H-
AJUTOTPOITHAS
MoaubUKaIus
KHCJIOPO/IA.
dusnyeckue u
XAMHYECKHE
CBOICTBa
KHCJIOpO/Ia
(peakuuy ropeHus).
Oxcunpl

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d4614

24

25

CrniocoOsl
MOJIy4EHUs
KHMCJIOPOJIa B
nabopaTtopuu U
MIPOMBILLIIIEHHOCTH.
I[Ipumenenne
KHCJIOPO/JIa.
Kpyrosopor
KHCJIOPOJIa B
pUpoie
IIpaxTrueckas
pabota Ne 3
«Tonyuenue u
cobupanue
KHCJIOPO/a,
U3Y4YEHHE €ro
CBOMCTB»

bubmuoreka [{OK
https://m.edsoo.ru/ff
0d497a

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d4ae?

26

TemnnoBoii a3 ekt
XUMHYECKON
peaKIum,
TEPMOXUMHUYECKHE
yYpaBHEHHUSI, 9K30- U
SH/IOTEPMHUYECKHE
peakuuu

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d4790

27

TommBo: yrons u

but6mmoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790

METaH.
3arpsi3HEeHue
BO3/yXa, yCHJICHHUE
MApHUKOBOTO
addexra,
paspylieHue
030HOBOT'O CIIOSI

https://m.edsoo.ru/ff
0d4c4a

Bonopon —
AJIEMEHT M TIPOCTOE Bumorexa LIOK
28 ifiz(;;;me https://m.edsoo.ru/ff
0d4ddo
BOJIOpO/a B
pupoJie
dusnveckue u
XHMUH%CKHG bu6nmorexa LIOK
pg  CPOMCTRA https://m.edsoo.ru/ff
BOAOPOAd. 0d4ddo
IIpumeHeHue
BOJIOpOa
Criocods: bubnuoreka [{OK
3o o https://m.edsoo.ru/ff
BOJIOpOa B 0d4ddo
nabopaTtopuu —
[IpakTuyeckas
pabora Ne 4
«Ilonyuenue u bubmuorteka [IOK
31 cobOupanwue https://m.edsoo.ru/ff
BOZIOPO/IA, 0d4f42
M3y4YeHUE ero
CBOMCTB»
bubnmorexa LIOK
32 | Kucnotsl u coaun https://m.edsoo.ru/ff
0d50d2
MossipHblil 00bEM bubmuoteka [IOK
33 | ra3oB. 3akoH https://m.edsoo.ru/ff
ABoraapo 0d542e
Pacuérsl mo
RHMITHCCIHM bubnunorexa LIOK
34 ﬁ?::f;;j; https://m.edsoo.ru/ff
. 0d55a0
00BEMa,

KOJIM4YECTBA



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

BEIIECTBA rasa 1o
€r0 U3BECTHOMY
KOJIMYECTBY
BEIIECTBA WU
00BEMY

35

36

Pacuérnl 1o
XAMHYECKAM
YpaBHEHUSM.
Brrancnenus
00BEMOB Ta30B I10
YpaBHEHUIO
peaKIy Ha OCHOBE
3aK0HAa 00BEMHBIX
OTHOIIICHHUH T'a30B

dusznueckue
CBOICTBA BOJBI.
Bona kak
pacTBOPHUTEID.
PacTtBopBI.
Hacruimennsie u
HCHACHKIIIICHHBIC
pacTBOPBI.
PactBopuMocTh
BCILIECTB B BOJIE.

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d5708

bubnunorexka LIOK
https://m.edsoo.ru/ff
0d587a

37

38

39

Pons pactBopoB B
MIPUPOJIE U B )KU3HU
4eJI0BEKa.
Kpyrosopot Bozs!
B IIPUPOJE.
3arpsi3HEeHue
MIPUPOIHBIX BOJ.
OxpaHa 1 o4HCTKa
MIPUPOIHBIX BOA
MaccoBas gois
BEIIECTBA B
pacTtBope

IIpaxTrueckas
pabota Ne 5
«IIpuroroBienue
pPacTBOpPOB C
ONpeaeIEHHON
MacCOBOU A0JIEH

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d5b40

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d5eba



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO
BEILIECTBA»

XUMHYECKHE
CBOMCTBA BOJEI.

bubnunorexa LIOK

40 | OcHoBaHWUSL. https://m.edsoo.ru/ff
IToustue 06 0d59e2
WHAKATOpax
KOGH TPO;B;{M bub6nmoreka [IOK

41 E?(HOCT;O ° https://m.edsoo.ru/ff

po. 0d6342
Bonopoa. Boga»
Knaccudukanms
HEOPTaHHYECKUX
COCJIMHEHUH.
OKcHabl.
Knaccudpukanus
OKCH/IOB: bubnuorexa [{OK

42 comeobpasyroriue https://m.edsoo.ru/ff
(OCHOBHBIE, 0d664e
KHCJIOTHBIE
am(poTepHbIC) U
HecoJieo0pa3yroIIH
e. Homenknarypa
OKCHJIOB
[Tonyuenue
OKCH/JIOB. bubmuoreka [{OK

43  dwusudyeckue u https://m.edsoo.ru/ff
XUMHYECKHE 0d664e
CBOMCTBa OKCHJIOB
OcHoBaHHS.

Knaccudukanus

OC_I,{OBaHHH' bubmoreka [JOK
44 Ele?a(:;z;mMHe https://m.edsoo.ru/ff

0d67ca

OCHOBaHHMSI.

Homenkiatypa

OCHOBaHUM

dusnyueckue u

XHMHYECKHE but6mmorekxa [IOK

45  cBoiicTBa https://m.edsoo.ru/ff
OCHOBaHHMIA. 0d67ca

ITonyyenue



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

OCHOBaHUH

Kucnorsr.

Knaccudukanms bu6nmoreka [IOK
46 | KHCIIOT. https://m.edsoo.ru/ff

Homenkiatypa Odfee2

KHUCJIOT

dusnveckue u

XHMHYECKHE

CBOMCTBA KHMCIIOT. bubnunorexa LIOK
47 | Psjm akTHBHOCTH https://m.edsoo.ru/ff

metaios H.H. Odfee2

bekerona.

[TonydyeHue KUCIOT

Comu. bubnnorexa [{OK
48  Howmenkmatypa https://m.edso0.ru/0

coneit 0ad9474

dusznueckue u
49 XI/IMUI/I‘IGCKI/IC )

CBOMCTBA COJICH.

[Tonyuyenue conen

I'enetnueckas

CBA3b MEXKAY bu6nmorexa LIOK
50 kiaccamu https://m.edsoo.ru/0

HEOPraHUYeCKUX 0ad9a50

COeIMHEHU

O6o0mmenue u

CHCTel\fa"THgauHH bubnmorexa LIOK
51 o OctopHsie https://m.edsoo.ru/0

(Iacerl 0ad9ch?

HEOPTraHUYECKUX

coenrHeHuin"

IIpaxTrueckas

pabota Ne 6.

Pemenne

3KCIEPUMEHTAIBHBI bubmuoreka [IOK
52  x3amau https://m.edsoo.ru/0

«OCHOBHBIE 0ad9b7c

KJIaCChI

HEOPraHUYECKUX

COEJTUHEHMI»
53 KonTponbHas bu6muoreka [JOK

pabota Ne3

https://m.edsoo.ru/0



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9e1a

"OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
coequHeHuin"

0ad9ela

54

55

56

IIepBble ONBITKH
KJIacCU(UKAIIUN
XUMHYECKHX
3JIEMEHTOB.
[TonsTue o
rpynmnax cXOIHbIX
3JIEMEHTOB
(1emovHbIe U
IeJI0YHO3EMENbHBI
€ METaJlIbl,
raJioreHbl,
WHEPTHBIE Ia3bl).
OJIEMEHTHI,
KOTOpbIe 00pa3yroT
am(poTepHbIC
OKCHJIBI
TUIPOKCHIBI

[Tepuoanueckuii
3aKOH U
ITepuonuueckas
cHCTeMa
XHUMHYCSCKHX
anemeHToB J[. U.
Menneneena.
Kopotkonepnonna
AU
JUIMHHOTIEpUOHAS
¢dopmsl T1C
XHUMHYECKHX
anemenToB J.1.
Menneneena
[Tepuoasr u
TPYIIIBIL.
duznueckuit
CMBICIT
MOPSAIKOBOTO
HOMEpa, HOMEPOB
TepUOo/Ia U TPYIIIHI
9JIEMECHTOB

bu6nmoreka [IOK
https://m.edsoo.ru/0
Oad9ffa

bubmmoteka IIOK
https://m.edsoo.ru/0
Oada52c

bubnunorexa LIOK
https://m.edsoo.ru/0
Oada52c



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

57

CrpoeHue aTOMOB.
CocTaB aTOMHBIX
anep. M3oromnsr.
DIJIEKTPOHBI

bubnunoreka LIOK
https://m.edsoo.ru/0
O0ada342

58

59

60

61

Crpoenue
ANEKTPOHHBIX
000J10Y€K aTOMOB
nepBbix 20
XUMHYECKUX
3JIEMEHTOB
[Tepuonuueckoit
CHUCTEMBI

. 1. MenneneeBa

XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA 1O €ro
MOJIOKEHUIO B
[Tepuonnueckon
cUCTEME

. 1. MenneneeBa

3aKOHOMEPHOCTH
U3MEHEHUs
paguycoB aTOMOB
XUMHUYECKHUX
JJIEMEHTOB,
METAJUIMYECKUX U
HEMETAIUTMYECKUX
CBONCTB 110
rpynmnam u
[IEPUOJAM.
3HaueHue
[Iepunonnueckoro
3aKOHa JJIA
pa3BUTHUS HAYKU U
npaktuku. . W.
Mennenees —
Y4EHBIN U
IpaXI1aHuH

XuUMHUUYECKasa CBI3b.

Honnag
XUMHYECKAs CBA3b

bu6nmoreka [IOK
https://m.edsoo.ru/0
Oada6hc

bubmuoreka [{OK
https://m.edsoo.ru/0
0ada824

bu6nunorexa LIOK
https://m.edsoo.ru/0
Oada96e

but6mmorekxa [IOK
https://m.edsoo.ru/0
Oadac34

62

KoBanenrnasa

but6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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HETOJISIpHAs
XUMUYECKas CBS3b

https://m.edsoo0.ru/0
Oadaab9

KoBanenTHas

MOJIIpHAs

XUMHYECKas CBS3b. bubnunorexa LIOK
63  DuekrpoorpuuaTen https://m.edso0.ru/0

BHOCTH aTOMOB Oadaab8

XUMUYECKHUX

3JIEMEHTOB

CTemCHL bubnunorexa LIOK
64 OKHCIICHIL https://m.edsoo.ru/0

Oadae?28

OKHCIUTEIBHO-

BOCCTaHOBUTEJILHBI

le'li ziféfz bubnnorexa [JOK
65 https://m.edsoo.ru/0

OKHCJIEHUS U
BOCCTAaHOBJIECHHSL.
OxuciuTely u

BOCCTAHOBHUTEH

0adb076

66

O06o061ieHue
sHanuii «I13 u IIC
XHUMHYCSCKHX
anemenToB J.1.
Menneneesa.
CrpoeHune aTOMOB.
XuMuyeckas CBSI3b.
OKHCIUTEITBHO-
BOCCTAHOBUTEILHEI
€ peaKIum»

bubnuoreka [{OK
https://m.edsoo.ru/0
Oadaab8

67

68

KonTponsHas
pabota «I13 u I1C
XUMHYECKHX
anemenTtoB J[.1.
Menneneena.
CrtpoeHune aTOMOB.
XuMUYECKas CBS3b.
OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBI
€ peakuum»

AHnanu3
KOHTPOJIBHOU

bubmmoteka IIOK
https://m.edsoo.ru/0
0adb486

bubnunorexa LIOK
https://m.edsoo.ru/0



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

paboThI

0adb33c

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

68

9 KJIACC

KoaunuecTBO 4acoB

Tema ypoka
ro

Bce

KoHuTtpoJsb
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jara
H3Y4YeH
us

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[Tepuoanuecku
M 3aKOH.
[Iepnonnuecka
sl cUCTeMa
XUMHUYECKUX
3J1eMeHTOB /1.
.
Meneneena.
Crpoenue
aTOMOB

3aKOHOMEpPHOC
TH B
W3MEHEHUU
CBOMCTB
XUMHYECKHX
JJIEMEHTOB
IIEPBBIX TPEX
IIEPUOJIOB,

KaJus, KaJIbIns 1

H UX
COEIMHEHNH B
COOTBETCTBHH C
MOJ0KEHUEM
DJIEMEHTOB B
IICnu
CTPOEHUEM HX
aToOMOB

bubnuoreka [{OK
https://m.edso0.ru/00
adb59e

bu6nmorexa LIOK
https://m.edso0.ru/00
adb6b6

BCIIECTBA:. BUBI

Crpoenue

XUMHUYECKON
CBs3U. THUIIBI

but6mmorekxa [IOK
https://m.edso0.ru/00
adbacb



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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KPUCTAJUTMYECKHU
X PELIETOK,
3aBHCHMOCTD
CBOMCTB
BEIIIECTBA OT
THIIA
KPUCTAJUIMYECKO
U PEIIETKU U
BHJA
XUMHYECKON
CBSI3U

Knaccudukanms
Y HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

XUMHYECKHE
CBOMCTBa
BCIILIECTB,
OTHOCSIIUXCS K
Ppa3IM4YHBIM
KJaccaMm
HEOPraHUYECKUX
COETMHEHUH.
I'eneTnueckas
CBA3b
HEOPTraHUYECKUX
BCIIIECTB

KoHnTponbHas
pabota Nel
«IIoBTOpEeHue n
yriyOsieHue
3HaHUHI
OCHOBHBIX
paszenoB Kypca
8 kimacca»

bubnunorexa LIOK

https://m.edso0.ru/00

adb7e2

Knaccudukanms
XUMHYECKHX
peakuuii no
pa3IMYHbIM
Ipu3HaKaM (1o
4HCIIy U COCTaBY
YJacCTBYIOLIMX B

but6mmorekxa [IOK

https://m.edso0.ru/00

adbcb0



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

peakuuu
BEIIECTB, 110
TEIJIOBOMY
addexry, o
Y4acTHUIO
KaTajm3aTopa).
DK30- U
HAOTEPMHUUYECK
W peaKIIHH.
TepmMoxuMuueck
ue ypaBHEHHUS.
[TonsTue o
KaTaause

ITonsatue o
CKOPOCTH
XUMHYECKOM
peaKkIuu.
ITonstue o
TOMOI'€HHBIX U
TeTEPOrCHHBIX
peaKIusX.
IlonstHe 06
00paTUMBIX U
HEOOpaTHUMBIX
peakmusax

bubmuoreka [{OK
https://m.edso0.ru/00
adbe9a

10

11

ITonsTie o
XUMHYECKOM
PaBHOBECHH.
@DakTopsl,
BIUSIONINE HA
CKOPOCTb
XUMHYECKOM
peakuuu u
IIOJIOXKECHHE
XHMUYECKOr0
paBHOBECHs

OKMCIINTEIIFHO-
BOCCTaHOBUTEIb
HBIE PEAKITUH.
DNEeKTPOHHBIN
6ananc OBP

CocraBienne

bu6nmorexa LIOK
https://m.edso0.ru/00
adc28c

bubnunoreka LIOK
https://m.edso0.ru/00
adcade



https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcade

ypaBHeHuit OBP
c
HCIIOJIb30BaHKE
M METOoJa
3JIEKTPOHHOTO
OanaHca

12

Teopus
BJIEKTPOJIUTHYEC
KOH
JICCOIHAINM.
DIIEKTPOJIUTHI U
HE3JICKTPOJIUTHI.
Kartuonsi,
AHUOHEI.
MexaHu3m
JIACCOIHAIAN
BEILIECTB C
pa3IMYHBIMU
BUJIaMH
XHUMHYECKOH
cBs3u. CUJIbHBIC
H cl1adbIe
AJIEKTPOJIUTHI.
CrerneHb
JIHCCOLAIIAN

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

13

Peakmun
HOHHOT'O
obmeHa.
VcaoBus
MPOTEKAHUS
peakuui
HOHHOTO
oOMeHa, TTOTHBIC
U COKpAILIEHHBIE
HOHHBIE
YpaBHCHHUS
peakuuii

bu6nmorexa LIOK
https://m.edsoo.ru/00
add448

14

XUMHUYECKHE
CBOMCTBA KUCJIOT
B CBETE
MpEICTaBICHUI
00

but6mmorekxa [IOK
https://m.edso0.ru/00
add5d8



https://m.edsoo.ru/00adcd68
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BJIEKTPOJIUTHYEC
KoM
JUCCOLMAIUN

15

16

17

XHUMHYECKHE
CBOMICTBa
OCHOBaHUM B
CBETE
MpeICTaBICHUN
00
BJIEKTPOJIUTHYEC
KOH
JIFCCOIAITAN

XuMmudeckue
CBOMCTBa coJieit
B CBETE
MpeICTaBICHUN
00
AIEKTPOJIUTHYEC
KoM
JIUCCOLMAIIHH.
KauecTBenHbIC
peakuuu Ha
noHbl. [ToHsTHE
0 TUJIPOJTN3E
coJieit

O06001menue u
CHCTeMaTH3aIus
3HAHUH
«INEeKTPOIUTHY
eckas
JIFCCOIHAITHS.
XnMuyeckme
peakuuu B
pacTBopax»

bubnunorexa LIOK
https://m.edsoo.ru/00
add5d8

bubnunoreka LIOK
https://m.edsoo.ru/00
add8b?2

bu6nmorexa LIOK
https://m.edsoo.ru/00
addd12

18

IIpaxTrueckas
pabora Ne 1.
«Pemenue
JKCIIEPUMEHTalb
HBIX 3a]1a4»

bubmmoteka IIOK
https://m.edso0.ru/00
addbfa

19

KoHnTponbHas
pabota Ne2 o
TeMe

bubnunoreka LIOK
https://m.edso0.ru/00
addecO
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«DJIEKTPOIUTHY
eckast
JACCOLIMAITHS.
XuMHYecKue
peakiuu B
pacTBopax»

20

21

22

OO6mias
XapaKTEPUCTHKA
rajoreHoB.
OcobenHoctu
CTpOCHUS
aTOMOB,
XapaKTepHbIC
CTEIIEHH
OKHCIICHHS.
Crpoenue u
dbuznveckue
CBOMCTBa
MPOCTHIX
BEIIECTB

XuMuyeckme
CBOMCTBA Ha
MpUMeEpe XJopa
(B3ammoielicTBH
€ C MeTajljlaMHu,
HEMETaJJIaMH,
HIeJI0YaMH)
XII0pOBOAOPOA.
Consnas
KHCIIOTA,
XAMUYECKHE
CBOMCTBA,
MOJTy4YeHUeE,
MIpUMEHEHUE.
HencrtBue xnopa
H
XJIOPOBOJIOPOJA
Ha OpraHu3M
yeJIoBeKa.
Baxxnenmue
XJIOPUABI U UX
HaXO0XKIEHUE B

bubnunorexa LIOK
https://m.edso0.ru/00
addfe2

bubnuoreka [{OK
https://m.edso0.ru/00
addfe2

bubmmoteka IIOK
https://m.edso0.ru/00
adel04



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
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PUPOIC

23

[IpakTnueckas
paborta Ne 2
«Tomyuenne
COJISTHOM
KHUCJIOTHI,
n3y4yeHue eé
CBOWCTB»

bubnunorexa LIOK
https://m.edso0.ru/00
ade348

24

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYECKHUX
peakuuii, eciiu
OJINH U3
peareHToB J1aH B
H30BITKE

bubnunorexa LIOK
https://m.edso0.ru/00
ade488

25

26

O6mas
XapaKTEePUCTHKA
sneMeHToB VIA-
TPYIIIbL.
OcobeHHOCTH
CTPOCHUS
aTOMOB,
XapaKTepHbIC
CTEIICHH
OKHCIICHUS.
Haxoxnenne
cepel U €€
COCIMHEHUH B
MIPUPO/IE.
AmnnotponHsle
MoauuKaIu
KHCJIOpOJia U
cepbl. CTpoeHue
u ¢pusznyecKue
CBOMCTBa
MPOCTHIX
BCIIECTB-
KHUCJIOpOJia U
Cephl
XHUMHUYECKHE
CBOMCTBA CEPBL.
CepoBoaopoy,

bubnmorexa LIOK
https://m.edso0.ru/00
ade64a

bubnunoreka LIOK
https://m.edsoo.ru/00
adeb4a
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CTpOEHUE,
¢buznyeckue u
XUMHYECKHE
CBOMCTBaA

27

28

29

Oxcuppl cepbl
KaK
MpeACTaBUTEIHN
KHCIIOTHBIX
OKCH/JIOB.
Cepnas kuciora,
(dbuzuveckue u
XUMHYECKHE
CBOMCTBA (Kak
MpEeACTaBUTEIS
KJIacca KUCJIOT).
Conu cepHoit
KHCIIOTBHI.
KauectBennas
peaxuus Ha
cynb(haT-uoH
XUMUYECKUE
CBOMCTBa
CEPHOI1 KUCIIOTHI
(cnenuduueckue

)

XuMH4ecKue
peakuuu,
Jexaliue B
OCHOBE
MIPOMBILIIIEHHOT
0 crocoba
MOJTyYEHUS
CEepHOM
KHUCJIOTHI.
IIpuMeHeHue
CEepHOM
KHUCJIOTHI.
XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
cpeasl
COCTMHCHUSIMU

bu6nmorexa [IOK
https://m.edso0.ru/00
adea28

bubnuoreka [IOK
https://m.edso0.ru/00
adea28

bubmmoteka IIOK
https://m.edso0.ru/00
adec8a



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

30

31

cepbl
(KuCnoTHBIE
JIOK]IH,
3arpsi3HEHUE
BO3/IyXa U
BOJIOEMOB).
CriocoOEI ero
MpeA0TBPAIECHU
i

Brrancienue
MAacCOBOH J0JIU
BBIXOJIa
MPOJIyKTa
peakiumn

OOmas
XapaKTEPUCTHKA
a1eMeHTOB VA-
TPYTIIIBL.
OcobennoctH
CTpOCHUSA
aTOMOB,
XapaKTEPHbBIC
CTENEHHU
OKHCJICHHS.
A3orT,
pacrpocTpaHeHu
€ B IPUPOJIE,
¢buznueckue u
XAMHYECKHAE
CBOICTBA.
Kpyrosopot
a30Ta B IPUPOJIE

bu6nmoreka [IOK
https://m.edso0.ru/00
adec8a

bubmuoreka [{OK
https://m.edso0.ru/00
adeeab

32

33

AmMMmMak, ero
¢buznueckue u
XAMUYECKHUE
CBOICTBA,
MOJIy4YECHUE U
IIPUMEHEHNE

Coau aMMOHHS,
ux (uznyeckue
U XUMHYECKUE
CBOICTBA,

bu6nmorexa LIOK
https://m.edso0.ru/00
adf004



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

MOJIy4eHUe 1
MIPUMEHCHHE.
KauectBenHnas
peakius Ha HOH
AMMOHMS

34

[IpakTnueckas
pabora Ne 3
«Tonyuenue
aMMHaKa,
U3Y4YECHHE €ro
CBOMCTB»

bubnunorexa LIOK
https://m.edso0.ru/00
adf180

35

36

37

A3zoTHas
KHCIIOTA, €&
MOJIy4eHUeE,
(dbuznvecKue u
XUMHYECKHE
CBOlCTBA (KaK
MIPEICTAaBUTEIIS
KJIacca KUCJIOT).

XUMHYECKHE
CBOMCTBa
a30THOH
KHCJIOTBI
(criermuduaeckue

)

Hcnone3oBanue
HUTPATOB U
coJieli aMMOHMUS
B KauecTBe
MUHEPATbHBIX
yIoOpeHuit.
XUMHYECKOE
3arpsi3HEHUE
OKpYy>Karolen
cpenbl
COCMHECHHUSMU
azora
(KuCIOTHBIE
JOAKIH,
3arpsi3HEHUE
BO3/lyXa U
BOJIOEMOB)

bubnuoreka [{OK
https://m.edso0.ru/00
adf306

bubnuoreka [{OK
https://m.edso0.ru/00
adf306

bu6nmorexa LIOK
https://m.edso0.ru/00
adf518



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

38

39

40

docdop.
AnnoTponHsie
MoauduKaIIu
dhocdopa.
dusndyeckue u
XAMUYECKHE
CBOMCTBaA
dbocdopa
Oxkcua pocdopa
Mmu
dbochopnas
KHCJIOTA,
¢usnyeckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4eHUE.
Hcnonb3oBaHue
dbocdaros B
KayecTBe
MHHEPATbHBIX
ynoOpeHuit
OOmas
XapaKTEPUCTHKA
a1eMeHToB |VA-
TPYIIIBL.
OcobenHocTH
CTPOCHHUS
aTOMOB,
XapaKTepHbIC
CTEIICHH
OKHCIICHHUS.
Yraepon,
QIIIOTPOITHBIE
MoauUKaIuy,
pacmipocTpaHeH!
€ B IpUpPOJIE,
¢buznueckue u
XUMHYECKHE
CBOICTBA.
AncopOrusi.
Kpyrosopot
yriaepona B
MIPUPOJIC

bub6nmoreka [IOK
https://m.edso0.ru/00
adf68a

bubnunorexa LIOK
https://m.edso0.ru/00
adf68a

bu6nmorexa LIOK
https://m.edsoo.ru/00
adfc20 bubnuoreka
LHOK
https://m.edsoo.ru/00
adfd9c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

41

Oxcuanl
yriaeponaa, ux
¢buznyeckue u
XHMHYECKHE
CBOICTBA,
JNIEUCTBUE Ha
JKHBBIC
OpPTraHU3MBI,
MOJIy4eHUE U
MIPUMCHCHHE.
DKOJIOTUYECKHUe
poOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM
yriepona (1V),
TUIIOTE3a
r100aJIbHOTO
MTOTCIUICHHS
KJINMarTa,
MMApHUKOBBIN

ahdexr

bubnunorexa LIOK
https://m.edso0.ru/00
adfebe

42

43

VronpHas
KHCJIOTa U €€
COJIU, UX
(dbuznveckue u
XUMHYECKHE
CBOICTBA,
MOJIyYEHUE U
MIPUMEHEHUE.
KauectBennas
peakius Ha

KapOOHAaT-HOHBI.

Hcnons3zoBanue
KapOOHATOB B
OBITY,
ME/IULIMHE,
MIPOMBIIIIEHHOC
TH U CEIbCKOM
XO0351CTBE

IIpaxTrueckas
pabota Ne 4
"Ilonyuenune
YTIIEKHACIOTO

bubmmoteka IIOK
https://m.edso0.ru/00
ae006¢c

bubnunoreka LIOK
https://m.edsoo.ru/00
ae027e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

rasa.
KauectBennas
peaxius Ha
KapOoHaT-MOH"

44

[TepBoHavaIbHBI
€ IOHATHS 00
OpPraHUYECKUX
BEIIIECTBAX Kak O
COCAUHCHHIX
yriepojia
(MmeTaH, 3TaH,
STHUJICH,
aleTUJICH,
TJIALEPHH,

YKCyCHast
KHCJIOTA)

bu6nmorexa [IOK

https://m.edso0.ru/00

ae054e

45

46

47

IIpupoansie
HUCTOYHUKHA
YTJI€BOI0POIOB
(yrouns,
IIPUPOJIHBII ras,
HeTh),
MIPOYKTHI UX
nepepadboTKu
(6en3uH), ux
poJib B OBITY U
MIPOMBIIITIEHHOC
™

Ilonstue o
OHOJIOTHYECKHU
Ba’KHBIX
BEIIECTBAX:
Kupax, OenKax,
YTJIEBOJIaX M MX
POJIU B KU3HU
YyeJIoBeKa.
MarepuanbHoe
€IMHCTBO
OpPTraHUYECKUX U
HEOPTaHUYECKUX
COETUHEHUN

Kpemnuii, ero

bubmuoreka [{OK

https://m.edso0.ru/00

ae054e

bubnunoreka LIOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,
MOJIy4YEHUE U
MIPUMEHEHHUE.
CoenuHenus
KpeMHUS B
IPHUPOJIC.
Oo6mmue
MIPEICTABICHUS
00 okcue
kpemuus (1V) u
KPEMHHUEBOI
KHCIIOTE

https://m.edso0.ru/00
ae080a

48

49

CuJIMKaThl, UX
HCIIOJIb30BaHKE
B OBITY, B
IIPOMBIIIIJICHHOC
TH. Baxknenmue
CTPOUTEIIbHBIC
MaTEPHAIIBI:
KepamuKa,
CTEKJIO, LIEMEHT,
OeroH,
’KeJIe300€TOH.
[TpoGnembr
0e30I1acHOro
HCIIOJI30BAHMS
CTPOUTEILHBIX
MaTepHaJoB B
TIOBCETHEBHOM
KU3HU

IIpaxTrueckas
paborta Ne 5.
Pemenue
3KCIEPUMEHTAIb
HBIX 33/1a4
«BaxHnenmmue
HEMETAJUIbl U UX
COEIUHEHUS»

bubmmoteka IIOK
https://m.edso0.ru/00
ae0bf2

50

KoHntponbHas
pabota Ne3

but6mmorekxa [IOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

«Baxxneiiue
HEMETAJJIbI U UX
COEIUHEHUS)

aeel8

51

OO6mias
XapaKTEePUCTHKA
XHUMHYECKHUX
DJICMCHTOB —
METaJJIOB Ha
OCHOBaHHM UX
nonoxxenus I1C
XHMHYSCKHX
anemenToB .M.
MeHnpaeneeBa u
CTpOCHUS
aTOMOB.
Crpoenue
METaJJIOB.
MerTannuueckas
CBS3b U
MeTaJuTHdecKas
KpUCTaJUTHYECKa
s peLIETKA.
duznueckue
CBOICTBA
METaJJIOB

bubnunoreka LIOK
https://m.edso0.ru/00
ael103e

52

XHAMHYECKUE
CBOMCTBA
METaJUIOB.
DNEeKTPOXUMHUYIE
CKMM psAX
HaIpsHKEHUN
METaJUIOB

bubmmoteka IIOK
https://m.edso0.ru/00
2e1156

53

O61mue cnocoobl
MOy YCHUS
METAaJUIOB.
Crnnassl (cTams,
IYyr'yH,
JIOPATIOMUHUM,
OpoH3a) U UX
MIPUMEHEHHE B
ObITY U
MIPOMBIIIIIEHHOC

bubnunorexa LIOK
https://m.edsoo.ru/00
ae1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

54

55

TH. Berauciaenus
110 YpaBHEHUSIM
XHUMHYECKHX
peakuuii, eciu
OJINH U3
peareHToB
COACPKUT
npuMecu
Ilonstue o
KOppO3HH
METAaJJIOB.
OCHOBHBIE
CIIOCOOBI
3aIMUTHI UX OT
KOppO3Uu

Ilenounsie
METaJLJIbI:
MOJIOKEHHUE B
IIC xumugeckux
anemenTtoB J[.1.
Menneneena,
CTPOECHHUE UX
aTOMOB,
HaXO0XJICHUE B
MPUpPOJIE.
dusnveckue u
XHMHYECKHE
cBoOlcTBa (Ha
npuMepe HaTpust
1 KaJIns)

bu6nmoreka [IOK
https://m.edso0.ru/00
ael278

bubnuoreka [IOK
https://m.edso0.ru/00
ael4h?

56

Oxcuapl "
TUIPOKCHIBI
HaTpusi U Kajus.
IIpumeHeHue
IIETOYHBIX
METANIOB M HX
COCIMHEHUI

bubmmoteka IIOK
https://m.edso0.ru/00
ael4h?

57

Illenoyno3zemens
HbIE METaJIJIBI
Mar"uii u
KaJILIIUH.
IIOJIOXKCHUE B
I1C xumudeckux

but6mmorekxa [IOK
https://m.edsoo.ru/00
ae15e8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

anemenToB .M.
Menneneena,
CTPOEHHUE UX
aTOMOB,
HaXO0XKIEeHUE B
MIpUpPO/IE.
dusnyeckue u
XUMHAYECKHE
CBOICTBa
MarHus u
KaJIbIIHS

58

Baxwneimue
COCIMHCHUS
KabIys (OKCHUI,
TUAPOKCH]I,
COJIN).
KécTkocTh
BOJBI M CITIOCOOBI
€€ yCTpaHEeHHs.
Breraucnenus
MacCOBOM JOJIU
BBIXOJIa
MPOAYyKTa
peakuuu

bubnunoreka LIOK
https://m.edsoo.ru/00
ael15e8 bubnnoreka
LHOK
https://m.edsoo.ru/00
ae1886

59

[IpakTryeckas
pabota Ne 6
"YKéctkocTh
BOJIbI U METOJIBI
e€ yctpaneHus"

bubmmoteka IIOK
https://m.edso0.ru/00
aelae8

60

61

ATIOMUHMHIL:
MMOJIOKEHHE B
I1C xumuaeckux
anemenTtoB J[.1.
Menneneena,
CTPOEHHUE aToMa,
HaxO0KJICHHE B
MIPUPOJE.
dusznyeckue u
XUMHAYECKHE
CBOICTBa
AITFOMUHUS

AmpotepHbIe

bu6nmorexa LIOK
https://m.edso0.ru/00
aelc64

bubnunoreka LIOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

CBOMCTBA OKCHJIa
Y TUAPOKCU]IA
AJIFOMHUHU A

https://m.edso0.ru/00
aelc64

Keneso:
IIOJIOJKCHUE B
I1C xumuaeckux
anemenTtoB J[.1.

Menneineesa, bu6nmorexa [IOK
62  crpoeHme aToma, https://m.edsoo0.ru/00

HaXO0XJICHUE B ae1ds6

MIpUpPO/IE.

dusnveckue u

XUMUYCCKUE

CBOICTBa keje3a

Oxcunpl, Bbubmmoreka [JOK
63  THAPOKCHIRI I https://m.edso0.ru/00

comu xene3a (11)

ae35e6

u xenesa (I11)

O06001enue u

CI/ICTGI\faTI/IL’»aHHH bubnuorexa [JOK
gy | SHAHMH ) https://m.edsoo.ru/00

«Baxuneime ae4270

METaJUIbl U UX

COCIMHCHHM S

IIpaxTrueckas

pabota Ne 7.

Pemenue bubanoreka [JOK
g5 | kcrepumeHTalb https://m.edso0.ru/00

HBIX 3a21i111 ae3de8

«Baxueimme

METaILIbI U UX

COCTMHCHH S

KoHntponbHas

pabota Ne4
66  «Baxneiimue

METaJLIbI U UX

COCTMHCHH S

Bemecrsa u bu6muorexa IIOK
g7 | MATCpHATEI B § https://m.edsoo.ru/00

MOBCETHEBHOM ae3f50

YKU3HH YeJIOBEKa
68  XiMiUecKoe but6mmoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

3arpsi3HCHUE https://m.edso0.ru/00
OKpY>Karoleu ae4270

cpensl. Poib
XUMUU B
peeHnn
JKOJIOTUYECKUX

npobiem

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4 7



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YUEHUKA

I'a6puensn O.C.
Xumus 8 kiace: yueonuk / O.C. I'abpuensu, N.I'. Octpoymos, C.A. CnagkoB. — 4-¢ u3 .,
ctep. — Mocksa: IIpocsemenue, 2022. — 175 [1] c.: ni.

I"a6puensu O.C.
Xumus 9 knace: yueonuk / O.C. T'abpuensa, U.I'. Octpoymos, C.A. Ciagkos. — 4-¢ u3 .,
crep. — Mockaa: [Ipocsemnienue, 2022. — 223 [1] c.: ui.

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Metoanyeckoe nocobue k yueonuky O. C. 'abpuensna «Xumus». 8 kimace / O. C.
I"abpuensu. — M.: [Ipoda, 2018. — 109, [3] c.

MeTtoauueckue pekoMeHAaluu 1Jid yuuTens K yueOHuky Xumus. 8 kiace. O. C.
lNabpuensna, U. I'. Octpoymosa, C. A. Cnankosa

Metoanueckoe nocobue k yueonuky O. C. I'abpuensna «Xumus». 9 knace / O. C.
I"a6bpuensu. — M.: [Ipoda, 2018. — 108, [4] c.

Ypoku xumuu B 8 kinacce. Metoauueckoe nocooue Asropsl: O. C. ['abpuenss,
N.T. Octpoymos, C. A. Crnankos, 1. B. Akcenona

VYpoku xumun B 9 kinacce. Metoauueckoe nocooue Asropsr: O. C. ['abpuenss,
N.T. Octpoymos, C. A. Cnankos, 1. B. Akcenosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1
PECYPCbI CETU UHTEPHET

https://educont.ru/
https://resh.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru

A(I)OHl/lHa MoanucaHo unpposomn
noanucblo: AboHMHa

Hagexnaa Hanexaa

BauecnasosHa
BAuecnasosH [ata: 2023.10.19

a 13:30:50 +03'00"


https://educont.ru/

		2023-10-19T13:30:50+0300
	Афонина Надежда Вячеславовна




